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Abstract

Modern technological progress, a sharp increase in the intensity of road and freight
traffic required a new look at the construction of roads and improving their performance.
The solution of this issue has become especially relevant for Georgia, which is a transport
and transit corridor between the east-west and north-south directions.

Georgia is one of the most densely connected regions of the Caucasus region, and in the
last decade, special attention has been paid to the maintenance of roads and the
improvement of their performance. The construction of the higway is proceeding at a high
pace, the completion of which is expected in 2024. International, domestic and local
destination roads are also organized. Therefore, obtaining the necessary materials for road
construction becomes relevant.

Accordingly, the demand for road construction materials has increased, the acquisition
of which is gradually becoming more difficult due to the exhaustibility of resources and
from an environmental point of view. In this regard, the deposition is mainly carried out
through the processing of river valleys and mountain quarries, which leaves a
corresponding trace of the impact on nature.

Therefore, it is necessary to think about the use in practice of secondary building
materials that remain in our country in sufficient quantities and mostly end up in landfills.
Based on this problem, the study of such secondary materials was chosen as the topic of my
dissertation in Georgia, which will completely or partially replace traditional building
materials, which will have an economic effect, less burden on environmental conditions in
terms of ecology. The road surface will be resistant to various traffic loads acting on it.

Non-traditional building materials used in road works are investigated, the article
describes the simultaneous use of industrial waste and traditional materials, economic,
environmental and quality compatibility of construction.

Based on theoretical and experimental research, my thesis discusses the following
questions:

The study of waste building materials, tested and implemented in road construction in
the leading countries of the world. Theoretical study of various types of road construction
materials obtained from them and the prospects for their practical use in Georgia.
Laboratory research and implementation of these materials in the road construction
industry of the country. Determination of the qualitative, economic and environmental
efficiency of products from waste. The article deals with the practical use of waste plastic,
rubber, granulated granulate from asphalt concrete pavement, ash waste from industrial
production, etc;

Laboratory studies of building materials available in the country (sand and gravel, sand
and crushed stone, crushed stone, sand, etc.) used in road construction and their joint use
with construction waste;

Installation of a stabilized layer at the base of the road surface from ash, sand-crushed
stone (sand-gravel) mixture and cement left over from industrial production.
Determination of the optimal proportions of products created from these components to
achieve the maximum bearing capacity of the road, the study of its physical and mechanical
properties and the promotion of its mass introduction into the road sector;

Determination of the optimal fractional use of waste (granulate) used as a result of
milling asphalt concrete pavement, when constructing a road surface together with a sand-
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gravel (sand-gravel) mixture in order to increase resistance to movement and plastic
deformation. Discussion of the economic and environmental benefits of its use in road
infrastructure;

The use of fine-grained granules obtained as a result of grinding the rubber of
automobile tires as a binder component (bitumen) of an inert material necessary for the
preparation of a hot asphalt concrete mix used to prepare a road surface. Determination of
the physical and mechanical properties of a modified binder obtained by mixing rubber
with bitumen in an asphalt concrete mixture, determining the optimal amount of rubber
granules and the required temperature conditions for the production of industrially
modified bitumen. Description of the technological processes of production;

The use of a fine-grained granule obtained as a result of plastic grinding as a binder
component (bitumen) of an inert material necessary for the preparation of a hot asphalt
concrete mix used to prepare a road surface. Determination of the physical and mechanical
properties of a modified binder obtained by mixing plastic bitumen with an asphalt concrete
mixture, determining the optimal amount of plastic granules and the required temperature
conditions for the production of industrially modified bitumen. Description of the
technological processes of production;

The article discusses the study of samples made in the laboratory from all of the above
waste and the compliance of the resulting products with approved standards and regulations
in the country;

The possibilities of recycling the above industrial waste in road construction are
summarized on the basis of theoretical and experimental studies: complete or partial
replacement of secondary waste with traditional materials provides significant economic
and environmental rational efficiency. The transport and operational characteristics of road
and pavement wear are increased. At the same time, one more important circumstance
should be taken into account: after the recycling of industrial waste and their use in road
works, the amount of scarce expensive binder-bitumen imported from outside the country
decreases in prepared mixtures, products become cheaper due to the consumption of less
bitumen, which has a less negative impact on the ecological state of the environment.
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35.34 500 0.815 0.774 0.820
17.87 250 0.782 0.751 0.757
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. 2.603e | 1.goge | 2.603 | GO | GO3® | GO3® | O3 | GO | 3O
3030 o o o o o o o} o o
1 2 3
2.83 2.83 10 10 0.012 | 0.252 | 0.008 | 0.245 | 0.010 | 0.257
5.65 5.65 80 80 0.066 | 0.292 | 0.061 | 0.284 | 0.063 | 0.296
11.31 11.31 160 160 0.097 | 0.371 0.092 | 0350 | 0.095 | 0.368
16.96 16.96 240 240 0.161 0.415 | 0.153 | 0.391 0.157 | 0.421
22.62 22.62 320 320 0.253 | 0.432 | 0.237 | 0.423 | 0.258 | 0.437
28.27 28.27 400 400 0.431 0.497 | 0.413 | 0.521 0.422 | 0.515
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AP2 240 AS2 0.14 0.139 0.141
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Ev2=1,5"Rp*AP2/AS2 Ev2 386 388 383
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030l 5650930l 0sd9EH®0 Deos. , bJ; 37,1
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X909796M0 ©1YIZ9d0 LobYIMOTM IBHZMMZgd0L MOEb30 39530GHOWME M9AMbEHIOL
dmeol:

z Np = 0,7 * fiq, * Ny * Ko * Ty * ky = 0,7 % 0,45 x 1669 x 12,01 + 205 * 1,62

= 2096905,1 gHho.

L5F0OM EEMY39MOOL IMEYIENO:

By = % « 98,65 * (122096905,1 — 3,55) ~ 315,71 835

Bs3oM ©6935©Md0L dnyeo Eyy = 330 835
350056@0 1
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OOl doM 330l dodbodsgrmMo Bmdoo 22 4.

2) Log3sMob g390s B39bs; 7 1O.
LB EHIgGHMbo do@Gwdol 89933090 50/70, ©mOEol dsmEgerol dsduodseMo
bmdoo 32 99.

3) Logmdzeol bgws i39bs; 7150.
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do6 (330l dogLodor o bmdoo 32 3d.
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Big _ Bao _ 5076 _ oqq5, Do _hs _ 40 _ 4 gugo Pue = -2 ~ 0,53966
°0 5

Ee  Es 240 D 371

E;‘gm = 0,53966 * 240 = 129,52 935

E
b= Bs o196 _0,1619; M=t = 5 = 0,6739; T2 = 202 5 (36858

Ee, E; 800 D 371 Eq E4

E%()@ = 0,36858 * 800 = 294,86 935

E?
B EBs 29486 _ G797, o _hs _ 7 _ 1887, 20 — Thee o g 10838
Ee  Es 3700 D D 371 Eq E5

EOZOOQ = 0,10838 x 3700 = 401,01 935

Ed
oh = Bs o ML _ 0,0835; =2 = L= 0,1887; —2¢ =~ 5 (,11289

gy = 0,11289 4800 = 541,87 835

EO
B2 ST _gqq7g; Rl 5 g g348; 200 - Te 4 013915
Eg 1 4600 D D 37,1 Eq, Eq

E"%o@ = 0,13915 * 4600 = 640,09 335

Evgo _ 640,09 _ 1.94- Kissoby =Kusy «100% = 1,94-1,5
Els3 330 e 153

Kby, = *100% = 29,33%
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96090 b3zgMH0m0o 54@GH0IMH0 d5d35 JOHMYMEO IEHZ0MM39d0LYsb:

Ev, _ 5375 _ 10,59; heo _ 84 _ 2,26; 13 ~ 0,0084 335
D 371

Ebbaﬁ,m_ 50,8

dzmob 594G dsd3s:
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096900l QoL Megdmo  dmEmdomo  mbs, OMmIwgdos  Qobwoggdos
d9L50mf)0909w0 B9bol Bgdmon:

2400 % 5 + 2400 % 7 + 2400 * 7 + 2100 * 25 + 2000 * 40 »
Bsd = =21202=
5+7+7+25+ 40 3

=0,00212-3%

13

dzmol D3O o 5JEH0MO dsd3s:
Tyosg. = Ka * (Cn + 0.1 * Yysp * Zg, * tan @y = 1 * (0,04 + 0,1 % 0,00212 * 84 * tan 26°)
~ 0,04869035

_ Tuoapg _ 0,04869

7,25-1,1
Kbaoﬁ?) - T

K -K
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96090 b3zgMH0mo 53EGH0IM0 dsd35 GOHMYMO IEHZ0M™M3930LYsb:
Bo 271 _gop. M= 8 _ )58 1, ~ 000778835
Eygom. 50,8 D 326

d3c0ob 5gGHoMo dsd3s:
T=13*p=20,00778+0,8 =0,00622 d3s
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2400 % 5 + 2400 % 7 + 2400 * 7 + 2100 % 25 + 2000 * 40 »
Bsd = = 21202
5+7+7+25+40 3

=0,00212-3%

13

d3molb D3OWOo 5JEH0MO dsd3s:
Tboa@. = kd * (Cn + 0.1 = Ybba * Zg, * tan (pbé)bé) =1 (0,04‘ + 0,1 * 0,00212 * 84 * tan 260)

~ 0,04869935
_ Tuodez _ 0,04869 . Kussby —Kuog _7,83-11 _
Kyssbg = T 000622 7,83; —Kubg * 100% = *100% = 611,8%
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bmdoo 32 99.
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30980309630, O™IgoE 0m35¢0olobgdl LodB3o39DY WIVOEMdOL 3MrMEILYOL:
o 5,6

Ki= ENp) T S1z006905)

0,323

LodBH303oL 99930M9d0L 3Mm9n303096@G0 k2=0,8
b0 mH0o B9bols Bsbogrol BLodH30Eg FMOZOEIR IO F9F0I35Dg VbzoLLL:
Ru= Ro* Ki*k2*(1-vs*t)=9,3"0,323%0,8"(1-0,1*2,19)=1,875 935
E, = i3=13Ei*hi:6850*5+7200*7+6100*7
h; 5+7+7

i=1

= 6702,6 335

L5933l LHYOHDM EEY39EMOOL IO Eusgrn=294,9 335
9ODIME0 G300 3980L0b 250M(I39e0 258F08530 d9d35 BosbRIMOTM OGOl

ROMODY, HMIJDY3 2900593995 OGHZ0MHMIS:
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dzmob 5JGHoMo dsd3s:
o = Ty *p*Ke =1,99%0,8%0,85 =1,350335

R 1,875 Kissobg —Kus, 1,39-1,1
n = 22 = 1,39; 2% 0, 1000 =

or 135 Kissg 11

Kiossy = *100% = 26,2%
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LogBom Lodmbolb QoL gdmEro JMmEEro:
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99LHMOdL Ke=1

= 1334,5 335
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K1.=0,96

30163H0L bs6bgbo xw9bo

husy= ha g Ker Kna=0,0127170,9592=0,0115 0.
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51593900 LEBRIMOTM HBHZMOMZOL X STMOHM HOEb30:
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]f;; = S;Llo = 15,76 ; hayg=0,11; hm=hu,h=0,1170,0115=0,0013 0.
o
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(Logmdzegdolomgols)

Bo®Bgbo gRm®mIs30900:

Es 240

—=— = 4,73 ; hay3=0,83; hm=hsy*h=0,83"0,0115=0,0095 0.

Eyo 51
b593dzol 3969080 BoMBIHO SBBMEPOEHMMO IBRMMTs300L SbYsMOTO:
hus,=0,0013+0,0095=0,0108 8.

LMol 3390

39953030960 Kq =1,17

LogODM BoJEoMo 0bEHIBLOgMd

Nusgoo.=fovmw. N1+ K=0,45"21315%1,17=11222,35

Lox3sMOL Lodmosm Harom®o 3390 De.1ss=0,00142 9

Logxz35M0L 33909 10 ferob gobdogermdsdo:

D= Dg.158.°T=0,00142*10=0,0142 9.

65335¢g30L LsgMomm Low®ady

30980309630, OMIgeoa 0m3z35ob{obgdl s5M16msbs056 Bo®Bgbo gRM®Is300L Hol
LogPnMm Xw9b0wsb Kis=0,15
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Lo®A)bg Kyea=2,56
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hgigﬁ)m = ((hbag. + hbag.) * Ko.B + hgg) *Kp + D,
= ((0,0108 4+ 0,0115) * 0,15 + 0,003) * 2,56 + 0,0142 = 0,033 = 3 0.
65335¢930L B3MHo slydz900 LoM™MIY hﬁjgg,m_ =30d.

65335¢930L slidz9gd0o Low®mdg hlizl;m_ = 2,500.

By e, = Mg, = 3= 2,5 = 0,518,

653350930L Lo 56 5F5MDJIL BEZOME IBFZ39d 360339 MBL.
35005b@0 2
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©MOOOoL doME3wol doduodsgrmMo Bmdoo 22 4.

2) Log3sMob g390s B39bs; 7 10.
LB EHIgGHMbo do@Gwdol 99933090 50/70, mGEol dsmEgeol dsduodsewiMo
bmdoo 32 99.

3) Logvydgzeol Bgs gggbs; 7L0.
SLBOGHOYBH™Mbo  LORMIZgdOLmZoL  do@dol 89933090 50/70,  mOEOL
oM 330l doglodsgrMo bmdoom 32 4.

4) LsxwmAdzgeo: 25 L.
dbs  dJ300s-0mGE™m3zbo  Bodgzo I ool  Lod@B3oEol,  3sdsycmgdyero
30O G ob(399963 000 M-40 (4-6%) s bsg@oo (10-16%)

5) Lsgmdzmol J390s §gbs; 40 1sa.
J3005-b6gdmgsbo  bsGgzo Mfyz9Bdo  gMsbmermdgBH®mooon C3 - 120 0.
(Loggydzargdolomzol)

dofjols gsgolol armbEo
albgowbodgbmgsbo 3mb@Eo. 430l doloems 50% s mobmgzsbo d9dsgLgdgero 50%
3b25Mm080 M350 B335y
5159390 Y35 BOVMB35Bg BRSO 35HoMmBMgdm R9BYdS, 30(Ygdoc 3530l

3M6&056.

E4
By _ Eeo _ 5076 _ 0,2115; hy _hs _ 40 _ 1,0782;E%ﬂ — _be 0,53966
Eq  Es 240 D D 371 Eq Es

E;‘go@ = 0,53966 * 240 = 129,52 d3s
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B _Bs _ 1296 _ 1699, Do _he _ 25 _ 5739, Poe E:ﬁ ~ 0,36858
°0 4

Ee E, 800 D 371

E%OQ = 0,36858 * 800 = 294,86 935

EZ
Big _ By _ 29486 _ 9797, Do _Ms_ 7 _ 1ggy, Boe _ The 10838
Ee  Ej 3700 D 371 Eq E3

EOZOOQ = 0,10838 x 3700 = 401,01 93s

El
Ep _ B3 _ 40101 _ (g3 Mo _h2 7 _ 1gg7. Be - B 11989
Ey, E, 4800 D 371 Eq, E,

E&m = 0,11289 = 4800 = 541,87 83>

EO
b B2 ST gqq7g; Rt S g q348; 200 - Mo 013915
Ee 1 4600 D D 371 Eo Eq

E‘%:J@ =0,13915 4600 = 640,09 935

Eq, 640,09 Kisoo6p =K 1,94-1,5
Kiooby = =22 = “2— = 1,94; —2—4 x 100% =
Ebaﬁ: 330 Kbb&

* 100% = 29,33%

51533900 6935000 s MB30L 3M0EHIMomdo domgmwos

3bg5Mm0d0 d3MoLsdo JggamdsBY

dofjols gsgolols armbEo

dlbgowbo@gbmgsbo 3OwbE0. J30L dsboems 50% s mobmgsbo d9dsgLgdgero 50%
E=50,8935, =26, @up:p=26" c=0,04 935

D905 396900L goliodwnsegdero M9395MBOL IMEYIENO:

B - 15=1Ei*hi_800*5+900*7+750*7+800*25+240*40_537583
*TT508 5+7+7+ 25+ 40 =7 meee
990 b3zgMH0m0 534EGH0IM0 d5d35 GOHMYMO IEHZ30M™M39d0LYs6:d
E 537,5

=575 _10,59; = 2 _ 5 96; 1, ~ 0,0084 835
Ebogﬁym, 50,8 D 37,1

dzcob 5gGHoMo dsd3s:
T=13*p=0.0084+*0,8=0,00672035
3198030gbGo kg =1

d9L59m09090 Bg30MOL BoMT53905 30bLEHMWJ300L 6306
Z+=5+7+7+25+40=84 ;0.

1396900l QoL MOgdMo  IMEwMmdomo  mbs,  OHMmIwgdos  4obwoggdos
d9L50m(0909w0 8960l Bgdmm
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240054+ 24007 + 2400 7 + 2100 * 25 + 2000 * 40 3%
153 = = 21202
54+47+74+25+40 93

= 0,00212-38
b3°

dzmol D3OHWo 5JEH0MO dsd3s:
Tl)Oa@. = kd * (Cn + 0.1 = Ybba * Zg, * tan (pbé)bé) =1 (0,04‘ + 0,1 * 0,00212 * 84 * tan 260)

~ 0,04869035
Tuodny _ 004869 _ . Kisoobip = Kuog 7,25-1,1 _
KlmB,(5 T —oooer2 = 5; —KM *100% = —1, * 100% = 559,1%

dofjobs 3530L0L 2MMBEHOL dzMOLsA0 39EIYMDS I3TIYMBOGIWOS.

3625030 BEGHGH03NM IEHZ0MMZ5DY

dofjol 3530L0oL M6 o

dlbgowbo@gbmgsbo 3OmbEo. J30L dsboems 50% s mobmgsbo d9dsgligdgero 50%
E=50,8035, 0=26", pues6=26°, c=0,04 835

D905 396900L goliodwnsegdeo MY39MBOL IMEYIENO:

o i5=1Ei*hi_290*5+290*7+280*7+800*25+240*40_417183
=7 508 5+7+7+ 25+ 40 = FL100

9990 bgg@ﬁ)omo 59BH0M0 35035 MMM OIGHZOMNZJOOLYSD:

B 271 _g22; =3 _ 258 1, ~0,0077833s
Elsgto0. 50,8 32,6

dzcmob 594G dsd3s:

T=14*p=0,00778%0,8 =0,00622 335
3198030gbGo kg =1
d9L59m390900 B930MOL BoEMB539d05 30bLEMWYJ300L Mo306
Z=5+7+7+25+40=84 ;0.

096990l QoL MOgdMo  AMEMmdomo  {mbs,  OHMmIwgdos  4obwoggdos
d9L59m{dg09w0 B9bols Bgdmom

2400 % 5 + 2400 + 7 + 2400 * 7 + 2100 * 25 + 2000 * 40 _ 2120238
Yo = 5+7+7+25+40 53
=0,00212-2
b3°

dg3cob DL3OHMWo 5gGH0MO dsd3s:
Tooas. = Ka * (Cq + 0.1 * Yiyp * Zq, * tan @y, = 1 % (0,04 + 0,1 % 0,00212 * 84 + tan 269)
~ 0,04869035
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7,83-1,1

Tyod 0,04869 Kisssb;
KUDDBB (:1“03 0,00622 =783 bbKES 0 *100% =
Lo

*100% = 611,8%

dofjol 3530L0L 2MMBEHOL dzMOLA0 F9EIYMDS I3TOYMBOGIMWOY.

36990080 Bseb35bY

J390s xgbol  JmbmwommMo  dermzol  doboesl  FoMTmogbl  sbRserGdgEH™bo
LoRw)dzwgdolm30L dodwdol 8993309wom 50/70, MmOl JoM 3ol dodbodsw )Mo
bmdoo 32 90.

B0®3s0mo [obssemds sBogbmebg Ro=9,3 d3s

3M980309630, MH™Igwog 0m35¢olHobgdl ImgMoo IGZ0M™MZgdoLL  goFodz0l
9596 6957098 a=5,6

3M980309630, MMmIgwo3 ©IIM30IONI0s  Losbaomodm  Imbmemommmo  1qbols
dobognobg m=5,1

3M9530309630, 6)(*163@0(3 0m35olfobgdl Lod@30(39HY WIMWOWMBOL 3MMEYLYOL:
= 0,323

> Np) ,/(2096905
LodB3oEoL 99930Mm9d0L 309503096EG0 ko=0,8
dmbmEr0mmH0 3960l Fobogrol BLodGHI0Eg FMOZIXORJMOIWIE FoF0d35Dg Mbzolsl:
Rn= Ro* Ki'k2*(1-v3"t)=9,3%0,323"0,8*(1-0,1*2,19)=1,875 935

o _SEiEixh 685054720057 +6100¢7 _
T hy 5+7+7 B 0099

L5g3A3olL LHGOHDM EEMY39EMOOL IO Eusgrn=294,9 335
9HGM0 OGHZ0MMNZJO0LAD 459Mf)39w90 258300530 dod35 LsbYIMOTM OsTYEHEMOL

ROOMODY, HMIgeby;s 25.5@.533380 ©OHZ0MmM30:

Eo 87028 _ o7 =~ 051; € = 1,99 835
Eysge0. 294,9 D 371
dgcob 5JGHoMo dsd3s:
o =Tg*p*Kkey =1,99%0,8+0,85=1,35033
R, 1,875 Kisssbg, —Kus, 1,39-1,1
Kunsy = oF = L35 = 139 “IBT“& #100% = ===+ 100% = 26,2%

3mbm0mmHo 396900L LodGH30E9 §°F0035Dg VMB30LL S3TIYMROW YOO
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5bg5M0d0 b5335¢r930L Homdmgddbsby

99x59900L 3m9830309630 Kx=12,01

L55bRIMOTM OLSTZ900 IBHZ0MMZJOOL KSTMEOO GrOEb3O:
Nx=0,6"fs500."N1* Ky Tu.05=0,6"0,45"1669*12,1*205=1109473,59
2®1bGHTo bs®Bgbo gBRMMTs309gd0lL sbys®0do

Bo®hgbo x9gboll 3603369 Mds hs.ayg =0,012 9

Logbom Lodmbol Aol gdmeEo JMmEwEo

. 4600 %5 + 4800 * 7 + 3700 * 7 + 800 * 25 + 240 * 40
b 5+7+74+25+40

3M980309630, M®MmIgoE 0m35¢obobadl BoJBH0MOO WMY39MdOL  dmEMEOl
99LHMOdL Ke=1

= 1334,5 335

3M980309630, OMIgoi 0035¢0olfobgdl Lsgbom LsdmLOL Lobdol TgufmMgdsl
K1.=0,96

23096 0L bsebgbo xqbo:

hus= ha.agg Ker Kna=0,012*1%0,9592=0,0115 0.

dmbmomv® 1969090 bsMBgbo gBM®IsE0gdolL sbgsModo

dgMs Lsdodo EYJOOL Losbys@odm 3603369 Mds fawroffodo Tuw=19

51533900 LIBRIMOTM IBHIOMMZOL X STMOM MHOoEbg0:

Nx=0,6"fv000."N1* Ky T.05=0,6"0,45"166912,0119=102829,26

LOEGMBL3MOEM OEZ0MMNZ0L BgmddggdoL boba@Mderogmds t=0,012 3.
05943560000 1533900 LsbYIMOTM OGZ0MMZ0L K 5FMOHO GoiEb3o t-0,01 §o.

Nisg6ro.*t 102829,26
Nug= e ML =123395,11
0,01 0,01

Lofigobio Bo®Bgbo gnm®dsios hus=0 d.

d3bE0 Fobswmdob gog@orMo Tgbimemgdol 3mgno309bdo Kn=1

30980309630,  O®MmIgwoi  0m35¢0lLHobgdl  SLGswEHdYEBHM™MboL  58MdMM(339L
65335¢930L 30009909 Kiame.=1,3

Bs®Bybo gRMMAs30900

heg=Eus." Kn' Ksams.=0,00216*1*1,3=0,00289

99-4 39boliongol BsMHMBI0MO BMBIbo IBMOTIE00L sbgM0T0

dsbogs: 3By J30do-mOmMMm3zsbo  Botgzo I 3awsbol Lbod@zoEol, 29856 9dmwo
3mOGWB39996EG0m M-40 (4-6%) s bsgGoom (10-16%)
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Bs®hgbo gBMMIs30900:

La 30 15,76 ; hays=0,11; hm=hgyy*h=0,11"0,0115=0,0013 0.

Epo 51
39-5 ggbolim30L Bt Md0m0o bsMBgbo gBMMTs300l sBysMOd0

dsbogns:  §3005-bemgdmgsbo  Bogzo  Mfiyzgdo  aMsbmwmdgB®oom C3 - 12009
(Logmdzegdolomgols)

Bs®hgbo gBMmMIs;30900:

Es _240

25 20 4,73 ; hay=0,83; hm=has "h=0,83*0,0115=0,0095 d.

Eyo 51
b593dzol 396900 BoMBIHO SBBMEOEH GO IBRMMOTs300L sbysMOT0:
hus=0,0013+0,0095=0,0108 8.
L5x39M0L (339075
39953030960 Kq =1,17
LogMDM BogGoMo 0bEHIBLogMd.:
Nusgoor.=fo.vm0. N1+ Kq=0,45"21315%1,17=11222,35
L539MOL Bodwmsem Fero®o (33909 De.1:s=0,00142 0
L5390l 33905 10 Ferob 2s6ds3c0mdsdo:
D= Dg.158.°T=0,00142*10=0,0142 9.
65335¢mg30L Lsgmom Lowdy
30980309630, MMIgeoa 0m35olobgdl sM6msbs0d56 bo®Bgbo gRM®mIs300L Howl
L9 ¥ 9bosb Kss=0,15
30980309630, M®MmIgmwoi 0m35wolobgdls  BomBgbo ©9BMMTo30900L  LoFSE™
d6033690md0l  25olgsl  aMdogo  dodsMmegdom  Bo3zsgz0L  Lodwoem
Lo®A)bg Kaea=2,56
65335¢0930L LogMmm LoMdg omM3egds dofol 35300l s BogBom LsdmMLOL 539bgdols
B5MB9b0 ©gBMM 530900l OX5TJOOL byg3AdzgEDY:

b, = ((hug, + Dsgy) * Ky + hyg ) % Ky + D,

= ((0,0108 +0,0115) * 0,15 + 0,003) * 2,56+ 0,0142 = 0,030 = 3 La.

65335¢930L D3OIm0 slsd3900 LoM®MIY hﬁig;ﬂm_ =300.

65339¢930L slidz9d0 Low®dg hY =251

Log®on.
hiShe0. — hli;l;m. =3-25=0503.
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653350930L Lo 56 5F5MDJIL BYZOIME IBTZ39d 3603369 MBL.

3500560 3

1) bsgs®ob Bgs Bgbs; 5 1sa.
SBBIWEHIYGHMbO 30 gM-0mEORo3E0MgdMEo  do@wdol  dsdmygbgdom 33d 40,
0MOOOL doME3wol dodbodsgrmMo Bmdoo 22 4.

2) Lsgsol g390s 539bs; 7 0.
LB EHIgGHMbo do@Gwdol 99933090 50/70, MmOl dsmEgeol dsduodsw Mo
bmdoo 32 99.

3) Logmdzeol bgws i39bs; 7150.
SbBOGHdYGH™Mbo  LORMIZgdOLmZoL  do@dol  89933G9goo  50/70,  MmOEOL
oM 330l doglodsgrMo bmdoom 32 4.

4) Logvwmdggero: 40 L.
J3005-0mMmmmgsbo  bsMgzo  MPyzgBdo  3MbmemdgdHeoom, C3 - 40 a9d.
(Loggmdzergdoliomgols)

5) Lsgmdzmol J390s Bgbs; 40 1sa.
J3005-bMmgdmgsbo  bsMgzo  MfiyzgBHo  3MbMmdgBedoom, C3 - 120 94.
(Loggmdzergdoliomgols)

dofjols gsgolol armbEo
albgowbodgbmgsbo amb@o. 430l doloers 50% s mobmgzsbo d9dsg3bgdgero 50%
5b625Mm000 M350 B30rYb35DY
Qsb53390 M35 RoWMB35DY 96350l 35HoMmTMgd B9b9ds©, 30(Yygdm 3s30Lol

3M76&056.

E E 50,76 h h 40 E Ed
S8 = 200 = 2270 — 0 2115; =28 ="2 = 10782; 22 = % 1, (053966
Ee Es 240 D D 371 Ee Es

E;‘ga@ = 0,53966 * 240 = 129,52 d3s

Ejy  Es 1296

Eqy  Eg4 800

_ hg _hy _ 40 _ Ego _ E%z)@
=04981; —==—=—=1,0782; — =——= = 0,78237
D D 371 Eeq, E,

E%OQ =0,78237 * 260 = 203,42 335

EZ
= 0055 =N 7 _g1gg7, e — Mue 07887
D D 371 Eq Es

E%OQ = 0,07887 x 3700 = 291,82 d3s
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Ej;  E3  291.82
Ee, E, 4800

D 371

E%OQ = 0,0859 x 4800 = 412,32 935

_ . hy _ _ Engo _ Bago
= 0,0608; —= = = (0,1887; =—= = (,0859
D Eq E>

Ej3 _ E, _ 41232
Eq 1 4600

0
=0,0896; 2 =" = 5= 0,1348; "¢ = Be 01079

371 Eq E;

E%()@ = 0,1079 x 4600 = 496,34 935

Evge _ 496.34 _ 1,5 Kussoby = Kuog «100% = 1,5-1,5

* 0/ — (OO
Elsy 330 ’ Kz 1,5 100% = 0%

KbbbBB =

51593900 6935000 h5MbB30L 3M0EHIMomdo domgmwos
3bg5Mm0d0 d3MoLydo 3)YamdIBY

dofjols gszolols armbEo
dlbgowbo@gbmgsbo 3ObEo. J30L dsboems 50% s mobmgsbo d9dsgLigdgero 50%
E=50,8035, p=26", puese=26°, c=0,04 835

D905 396900L goliodwnsegdero MY39MBOL IMEOYIENO:

=1 Ei*h; 800 %5+900* 7+ 750 * 7 + 260 * 40 + 240 * 40

=508 5+7+7+40 + 40 = 359,183
9H»9M0 b3gM0m0 5JEGH0IMH0 d5d35 JOHMIMO IEHI0MMZ9d0LYsb:
Bo 3591 _ 707,00 _ % _ 567, 1, ~0,00788 83>
Ebogﬁ)m, 50,8 D 37,1

dzmob 5JGH0Mo dsdgs:
T =13+p =0.00788+* 0,8 = 0,0063335
3008060g0G0 kq =1

d9L59m39090 B930MOL Bo©MB53905 3mbLEMWJ300L Mo30b:
Z=5+7+7+40+40=99 ;0.

196990l QLMo gdMo  AMEMmdomo  mbs,  OHMmIwgdos  4obwoggdos
d9L50m(3909w0 B9bols Bgdmon:

2400 % 5 + 2400 * 7 + 2400 * 7 + 2000 * 40 + 2000 * 40 »
bsd — = 2076,8—3
5+7+7+25+40 3
=0,002077-2
18

d3cob D3OHMWo 5gGH0MO dsd3s:
Toose. = Ka * (Cn + 0.1 * Yy * Zay * tan @y
= 1% (0,04 + 0,1 % 0,002077 * 99 * tan 26°) = 0,05003335
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Tuodey _ 0,05003 Kiosbp = Kusy 7,94-1,1

Kiposy = — 2 = 2o = 7.94; *100% = 7222« 100% = 621,8%

Kus3
dofjol 3530L0L 2MMBEHOL dzMOLA0 F9EIYMDS I3TOYMBOGIMWOY.

3656030 1BEBGH03O IEHZ0OMNZsDY

dofjols gogoLols armbEo

dlbgowbodgbmgsbo 3OwbE0. 430l doboems 50% s mobmgsbo 99dsgLigdgero 50%
E=50,8035, 0=26", pues6=26°, c=0,04 835

D905 396900l golisdwnsegdero MY395MdOL IMEYIENO:

Y1 Eixh; 290 % 54290 * 7 4 280 * 7 + 260 * 40 + 240 * 40
50,8 54+7+7+40+ 40

9ODIME0 bgg@ﬁomo 59BH0M0 35035 MMM OIGHZOMNZJOOLYSD:

By 27 _ 506, 2= 2 = 304; 1, ~0,00742 835
Ebogtﬁm 50,8 32,6

E‘b = = 257 335

dzmob 5JGHoMo dsdgs:

T=15%p=0,00742%* 0,8 = 0,00593 335
319803ogbGo kg =1
99L50m{d9090 HBgI30MHOL Bo®B53905 3MBLEOYJ300L 63006
Zo=5+7+7+40+40=99 1s0.

5396900l QoL Megdmo  IMEMmdomo  (mbs,  ®MmIgdos  49bwsggdos
d9L59m{Agd9E0 Ggbols Bgdmon:

2400 % 5 + 2400 + 7 + 2400 * 7 + 2100 * 40 + 2000 * 40 _ 2076838
Yo = 5+7+7+40+ 40 33
=0,002077-2
e

d3cob DL3OHMWo 5gGH0MO dsd3s:

Tooas. = Ka * (Cn + 0.1 * Yiyg * Zq, * tan @y,
=1 (0,044 0,1 x0,002077 % 99 * tan 26°) =~ 0,05003 33>

_ Tuoag, 0,05003 Kissoby = Kisoy 8,43-1,1
K s = =8,43; —2—2%100% = ——* 100% = 666,49
Losby = = 0,00593 )19, King Yo 11 %) 4%

dofjol 3530L0L 2MMBEHOL dzMOLA0 F9EYYMOS VS3TIYMBOGIMWOY.
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5bg9M080 Bsebgzsby

Jd39s x39bol  ImbmwommMo  dermzol  obosl  FoMTmoagbl  sbgserGdgEH™bo

Lo8)dz3wgdolm30L dodwdol 89933M9wom 50/70, @Mm®mEOL JoM 3ol dodbodsw )Mo

bmdoo 32 3.

B0®3s0meo [obssemds oBsxgbmebg Ro=9,3 835

3M980309630, MHMIgoag 0m35¢olHobgdl ImgMoo IGZ0M™MZ9d0LL  goFodz0l

0956 G909 a=5,6

3M980309630, MMmIgwo3 ©IIM30I0NI0s  Losbasmodm  Imbmemommmo  1qbols

dsbognobg m=5,1

309330309630, HMIgeog 0mzseoljobgdl Lod@3039Hg VWO MdOL 3HMEgLYAL:

a 5,6

Ki= =
= SNy 51/2096905)

= 0,323

LodB3oEoL 99930M9d0L 309503096¢0 ko=0,8

dmbmE0mmH0 B9bols Bobogrol BLodGHI0Eg FMOZIXOXRIMIWIE FoF0d35Dg bzolsl:

Rn= Ro* Ki*k2*(1-v3*t)=9,3%0,323"0,8"(1-0,1*2,19)=1,875 33s

o 2 Ejxh; 68505+ 72007 + 6100 * 7
T h 5+7+7

= 6702,6 335

Lo®3¥)dzol LygMM MY35MdOL IMOEO Euyer=203,4 835

IODIME0 IEHZ0MM39d0LY00 259M{I39e0 250F00530 35035 BosbAIMOTM OTgEHEMOL

RMOMODY, OMINDI(3 290993930 OIGHZOMMZS:

E_oo _ 6702,6 — 33, E — i — 0,51; T_d — 2,21 935
Eysge0. 203,4 D 371
dzcmob 59300 dsd3s:

or =Ty*p*key =2,21%0,8+0,85= 1,502 335

R 1,875 Kisssy —Ku 1,25-1,1
n— 222 125, =%y 1009 = ~o—

or 1,502 Kissg

Kbooﬁg = *100% = 13,45%

8mbm0mmHo 396900L LOGH30E §°F035Dg VIB30LL S3TIYMROW YO0
3bg960do bs335¢mg30L Fomdmgdbsby

d9x59900L 3m99303096¢H0 Kx=12,01

L55bIMO0TM EOLTZ900 WEHZ0MM3gd0L KSIMEOO MrOEb3O:

Nx=0,6"fv.000."N1* Ky Tu.05=0,6"0,45"166912,1*205=1109473,59

20mbE3o bsMBgbo gnm®Is30gdol s6ysHodo

Bs6Bgbo x9gboll 3603369 Mds hs.ayg =0,012 0
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Logbom Lodmbolb QoL gdmeEo JMmEEo:

_4600*5+4800*7+3700*7+260*40+240*40
b 5+7+7+40+ 40

3M980309630, MMIgEoE 0m35¢obobadl BoJBH0MOHO  WMY39MdOL  dmEMEol
99LHMO 9Ol Ke=1,04

= 1035,4 335

3M980309630, OMIgwoi 0:m35¢0lfobgdl Logbom LsdmLol Lobdol Tgufmgdsl
K1.=0,94

3096 0L bsebgbo xqbo:

husg= hs.gge Ker Kn=0,01271,0368"0,9368=0,0117 9.

dmbmeomv® 1960880 bs@Bgbo gBMMIs30gdoL sbgsModo

d3Ms Lsdodo EYJOOL LosbsM0dm 3603369 mds fowrofodo Tuw=19

51533900 LIBAIMOTM IBHIOMMZOL X STMOHM MHoEbgo:

Nx=0,6"fu500."N1* Ky Tu.05=0,60,45"1669*12,01*19=102829,26

Lo@®BL3MOGHM oEH30MmM30L Brdmddngdol baba®mdwogmds t=0,012 {d.
05943560000 533900 LOBYIMOTM IBHZOMMZ0L X sdMHOo MHoibgo t-0,01 {3.

Niysgom. *te _ 102829,26

Nbcg— =
0,01 0,01

=123395,11

LoHgoLo Bo®Pgbo WgBRMMAs309 hus=0 d.

036E0 §0obomdob BogEoMo gbimdmgdol 3m9n03096¢0 Kn=1

39953030960,  OHMIgeroz  0m35¢obobgdl  SLBIEHBGBHMbOL  5TMdME335L
65335¢930L 3000990bg Kisms.=1,3

BoBgbo gRm®mIs30900:

heg=Eus." Kn' Ksams.=0,00216*1*1,3=0,00289

39-4 1396030l B3MHPMI0NO BMBIbo IBMOHTIE00L sbgsM0Tdo

Asbogns:  §3005-0mOmOMm35b0 Bomgzo Mfiyzgdo aMsbmwmdgBmoom, C3 — 40 a0.
(Loggydgzargdolomgzols)

Bo®Bgbo gRm®mIs30900:

Eq _260 _ 5,12 5 hayg=0,8; hm=hay;"h:=0,80,0117=0,0093 8.

Ebﬁ, 51

39-5 g9bolimngol BsMMI0MO BsMBIbo IBMOIsE00L sbgM0Td0
dsbogms:  g3005-bemgdmgobo  Bogzo  Mfiyzgdo  MsbmwmdgBemoom C3 - 12003

(Loxmdzgdolmzols)
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Bs®hgbo gBMMIs30900:

Zs 210 _ 4,73 ; hay=0,83; hm=hus"h=0,83%0,0117=0,0097 9.

Epo 51
L5933zl 3969090 BoMBIHO SBBMEOEH GO IBRMOTS300L SbYsGOTO
hu:3=0,0093+0,0097=0,0189 4.
1593560l (339079
3M95303096@0 Kq =1,17
LogMDM BogG0IMHo 0bEHIBLOZgMd.:
Nusgoo. =fo. 000 N1+ Kq=0,45"21315%1,17=11222,35
L5390l Lodwsem Ferom®o 33909 De.1:a=0,00142 a.
Log396M0L 33905 10 Herob 256d53c0mdsdo:
Dg= Dg.1:2.T=0,00142*10=0,0142 9.
65333€g30L Lagmom Lowdy
3M9830309630, OMIgeo3 0m35obHobgdl 5M0msbsdsM Bo®Bgbo gRM®mIs300L ol
LogMnMm X9600s6 Kis=0,15
3M9580309630, O®MmIgeoi 0m3z35¢olHobgdls  Bo®Bgbo ©9BM®Ts30900L  LoFwYSEIM
36003690md0l  gooligersl  gMdogo  dodsmegdom 6533509308 Lodwmogom
Lo®I)bg Kyea=2,56
65335¢930L LogMmm Lo®mdg 0mM3egds dofol 3530L0L S LagBom LsTMLOL g9gbgdols
BoB9gbo gRM®530900L X 9GdOL Loggw)dzgeby:
b, = ((Buog. + huug) # Ko + hyg) * Ky + D,

= ((0,0189 +0,0117) * 0,15 + 0,003) = 2,56 + 0,0142 = 0,0339 = 3,3 L3

65335¢930L B3MH o Eslyd3900 LoM®IY h,[jjg'(,/,m_ =3 U0.

65335¢930L slidz9d0 Low®mdg h&" = 2,519,

LogMon.
B30 e, = iy, =3 =33 = 0,310,

65335¢930L Lo 5F5MOJOL BVZMME LTZ39d F60T36gEPMBSL.

Logomzgermdo dmdGmsmdol 0b@Egblogmdols BM©s gmgzgwheromMo 9goy9bl
10 %-U. 5359dGH0IM5© GHMS0E0E0 3900MEOom Lyx3dzwol dmfymds d9wdwgdgEo
bgds 350so 0bEHglogmdol dogol@®maool JmPgdbg, Mowsb Lsxgdzwol 596530
3MbLEGOMJ300L Lobdob sBM©s 0f3936 Bo®Bgbo IRMMB530980L  SMI>EOBSAZ300
509bMdsL. (96356080-356005630 3).
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LGOBOEOHBOMGONO Bgbs [oMIMOYIBL JMHMYZ5MM356 dMbME0mmG 39bsls o
dofjob 3530LBg goblibgzs39000 B3 gd OGHZOMMZIL F5L3gAL. gLsdsdoLOE KX TMOO
©IBRMOT530900 046935 Bo3ergdo s 335¢FoMdm]dboby 3mbLEHM™MIE0s 930 IdOM
M3909Ld  3MTomdL,  sBg3g  F93Oeo  dsboerol Jgdmbggzsdo  Bo3egds
dbOEMmbg0s EOHMOL 4963530 Md5d0 dolo bo®olbOL (335¢0gOSMBYS. FIQIL0MS©
93005-00OHM356 s §3005-bOGIMZ96 6569300 SOLYOME BMEMGOTo FEBH3MOLYdIOO S
00bobgdMO Boffos3gdol ImbzgGmom MsMgligds dolo 8dsmdols 30MHMBYOO s BmY
99000b393580 3¢5LEH0O IYMTMYMBSTO QOWOIPOU.
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513365
1. B5Go690 Mo mgm®oo s  9JudgmHodgbGowmmo  33¢93900L  Loggwydzgw By
09330005 93533600, MMI  LogBom  Lsdmbol  Logwdzgedo  2sdmygbgdryero
LsdOGP39wm 63MBgbo boMoLy s J3009-MMHMM3560 Bs30096 ITBIIOYP
L5839MHBY 0HBMIOS OBIFOOHO IBMOT300L FobsBOsMGdgo 104%-0m; LGHoEHOIME
©HZ0MM35Dg: ©IRMOT5300L IMNIO 0DBMHYds 51 %-0m, bmwm MHY350MdOL
dmo  89%-om. ULEGHIVOWODBOMGOdMo Rgbol  dmfymds BoMBgbo  slisengdols
39dmyggbgdom 1 &#-Bg 3.9 %-0m d3z0600 XWIdS, 3000609 GHOIWOOBOVIO J300s-
©MOHOM3560 6569300 godmygbgdolisl, mwdEs Igmeso 3OHMm@gdol asdmygbgdom
30l Bogdu3EmsEsEOMm FobILOIMYIWGdO 3-4 X IO 0BOEYds s Jobo 93mbmdozmeo

IBIIHOOMBS BoQo0o.

2. by Mbs3300090Dg IMymdowo Loxgmdzwrol B9bgdol Tgs®mgdol THIRd,
09330dc0s  ©3553360m, MMA Bog®ol  godmyggbgds  LEH9dOE0BoMmdME Botgzdo

39996396 9o 235de9g3L: 19%-0m 20dx MdGLGdY E0bsT0MHO IRMEOTs300l
dmEl; 20%-000 gogdxmdglgdme bEESEG03MIMO IBRMO o300l dmEEL s 30%-
00 259dx MdJLJOME BEHOGHOIMMO MY35MOOL IMPIEL (39996EHOMS WS dOETom
UEHOBOODBOMGOME  J3005-QMOEOL  BIBILMID  FgEIMgdom.  5TOZ3OMNYINS,
3080, s (39996@0® LGB0 ODBoMGdIMwo Bgboeols dmfymds 1 3*-bg 53 %-om
d3060 X905, 300009 bs3MOL s 39096¢)0L 253MYgbgd0m BEdOEPODOEFOOLSL.

3. 5/8-1 LoBsM0IB BsBMGHBO dOEBHWIMZb0 FMBMbEH0m 1 32Loxgwydzgewrol dmfymds
1.5%-000 05805, 300609 UBEHBIOEGHMWo  J300-mOEM3z60  BsIY30LR6
dm3B5gdMEo Loggwmdzerols i3gbols 1 32-0l dmfigmds. 535bmMobsgg, 0go AS30Wgdom
9005005  dBsMHomMgdbsby;  9Mm30MHI30M0  LodEBH3039 39F0d35Dg  29%-om
Bogamgdos, 3000609 bogMols s 39996GHoLASD  AMIBsEIdMIo  BodmBgdols
55306530600 L0dE30339.

4. 99b396M>039bGHs MO 33¢93900L Loggwmdz9e B 3930d0s 3533bsm, ™I bsMBgbO
9B0bolssb 300gdMo gM9bMEsEHOL M3EH0TsIMH0 MoMmYbmds Logbom do@mdol
(o635 BH/, 60/90) 80008303060 900Lsm30L 8996l 6%-b. Mgbobols emsbmes@ol
50b0dbmo  Gomgbmdom  JgMg30Lsl  doGIol  IMBOWGOOL  Bgd3gEed IS
390DM©s 12%-0m, bnwm 3969@Mo30s 9993060 37%-00.
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5. 99396M039bEHs MO 33093900l Loggw)dz9ew B G930dW0s 3533bsm, BMT bseBgbO
3ol @Gdsbobogob  G0MqdIo  AMbMWsBHOL  M3FH0TIMMO  Mom©gbmds  Lagbom

d0@wdol (85G35 BH/ 60/90) dm©ox03060900Lsm30L d9opqbl 10%-U. 3enoli@dsbiols
350Gl s0bodbmo  MHom©Ibmdom  Fgemg30Lsl  doGHWMAOL  IMBdOGdOL
}9939M5GH1IMS 0B 42%-00, berewm 3969@Gs30s 8993060 38%-00.

6. Bo®Bgbo G9bobol 3096 sGob ™3&005¢OH0 50©)6Md0m (6%)
dmox030090w0  do@Gdom  dHBIIOMEO  SLRBIGHdYEHMOOL  50dmTgdols
G030 LRI GHIYGHMBoL  603Igdmsb  F9sMgdol  F9dgy  F9a30deos
53533650, ®MI: bLodBH3oag 33d35%g 20°C-Bg 0BOEIdS 21%-0m, bmerm 50°C-bg
43%-0m; M9HD0b00 IMOFBOE0MHIO0 d0EFdom ITDOIYdMwo BodMIgdol 3390
33%-00 Bs3cgd0s, 3000609 LEBIOEMO doEToLYD sIHBIIOMEro B0TIgdOU.
9oMdoeols  bgelofiymbg  299mEol 8909290  dMmEonoi30M9dMwo  d0Edom
©53HsgdMo 65039dgdol BESdOEIOHMDS 50BN 23%-0m, bmem ©EIBIMdS
3993306005 2%-00m.

7. Bo®Bgbo  3obBHAsbol MBS EOl  m3GHodormEmo  MsmEgbmdom  (10%)
dmox030090wo  do@Gdom  EdBIEIOMEO  SLRBIGHIYEHMOOL  50dmTgdols
G030 LRI EHIYEGH™MBoL  603Fgdmsb  F9sMgdol  d9dgy  F9a30de0s
535033650, ®M: LodBH3oEg 3Fd35Dg 20°C-Bg 0BOEIdS 32%-0m, bmem 50°C-bg
64%-00; 3eslBAsLoL FMIBMEsGHOm FMEOR0E0MJIMWOo d0EFdom ITDBYdIMEO
60048900l (339000 46%-00 Bo309005, 3000609 ULEHBIOGHMWO  d0EIoLYD
©3bs©gdmwo  60dMTgdol.  FoMTogol  bgwlofiymbg  asdmaol  d9go©
dm©OR03009099wo 30E*d0m EIDYdYIEo Boddqgdol bEsd0WMOMdS 37%-00m,
beem ©96500Mds 16%-00 go0bs®s.
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3590g9bgdemo go@gMs@eo:
1. http://www.steps.ru/article/othody_v_dorozhnom_stroitelstve (2018 0) -
39059m{jdgd0yeros 02.02.2023;
2. Barun H.HM., Iletpocos /I.B., Kamaues A.W., Jlaxrunen II. Ilpumenenue 3om u
30JI0IIIAKOBBIX OTXOZ0B B cTpouTesnbeTse, 2011 . 23. 18-19;
3. Monogoit yuémsrii» . Ne 15 (253) . IIpumeHeHMe 30JI0LITAKOBBIX OTXOZOB B
IOpO>KHOM cTpouTenbeTBe, 2019 §. 3. 41-43;

4. https://rubryka.com/ru/article/plastic-roads/ (2020 §) - 9905303 gdg0s

05.02.2023;
5. https://newrezume.org/load/8-1-0-3539 (2022 {))- 450059m{dgderos 11.02.2023;

6. https://2day.kh.ua/ru/news/v-niderlandakh-izgotovili-velodorozhku-iz-
plastikovykh-otkhodov (2018 §) - 25058m{dgdeos 15.02.2023;

7. https://www.smartcitiesdive.com/ex/sustainablecitiescollective/vancouver-will-
pave-its-streets-recycled-plastic/93741/ (2017 §)- 350059m{jdgdemos 23.01.2023;

8. https: schenko.com.ua/dorozhnoe-pokrytie-iz-plastika-vozmozhno-li-eto/

(2017 §) - 390059mfidgdwyeros 18.01.2023;

9. http://explotex.com/ru/?a=news&idnew=47 (2020 ) - o©s9M{dgGdYOS

21.02.2023;

10. https://recyclemag.ru/news/v-kitae-postroili-skorostnuyu-dorogu-iz-musora

(2015 §) - 290059m{jdgdwyeros 13.02.2023

11. Rochman, C.M. The complex mixture, fate and toxicity of chemicals associated with
plastic debris in the marine environment, 2015 §. a3. 5-7;

12. Benson, N.U., Bassey, D.E., Palanisami, T. COVID pollution: impact of COVID-19
pandemic on global plastic waste footprint. Heliyon, 2021 §. a3. 6-7;

13. Raja, C.J.S., Sampath, N.S., Suresh, C., Bhaskar, A.P. A review on use of plastic in
construction of roads. Journal of Advancement in Engineering and Technology,
2020 §. a3. 5-6;

14. Trimbakwala, A. Plastic Roads Use of Waste Plastic in Road Construction.

International Journal of Scientific and Research Publications, 2017 §. a3. 5;
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https://rubryka.com/ru/article/plastic-roads/
https://2day.kh.ua/ru/news/v-niderlandakh-izgotovili-velodorozhku-iz-plastikovykh-otkhodov
https://2day.kh.ua/ru/news/v-niderlandakh-izgotovili-velodorozhku-iz-plastikovykh-otkhodov
https://www.smartcitiesdive.com/ex/sustainablecitiescollective/vancouver-will-pave-its-streets-recycled-plastic/93741/
https://www.smartcitiesdive.com/ex/sustainablecitiescollective/vancouver-will-pave-its-streets-recycled-plastic/93741/
https://yuschenko.com.ua/dorozhnoe-pokrytie-iz-plastika-vozmozhno-li-eto/
https://recyclemag.ru/news/v-kitae-postroili-skorostnuyu-dorogu-iz-musora

15. Santos, J., Pham, A., Stasinopoulos, P., Giustozzi, F. Recycling waste plastics in roads:
A life-cycle assessment study using primary data. Science of the Total Environment,
2021 §. 23. 7;

16. Nazinyan, Levon Gaikovich, Shevchenko, Sergey Mikhailovich; Use of processed
plastic products in road construction, 2022 {. 33. 4;

17. https://www.epochtimes.com.ua/ru/novye-tehnologii/pervaya-v-mire-

velosipednaya-dorozhka-iz-plastikovyh-butylok-poyavilas-v-niderlandah-128350
(2018 §) - g9059mfidgdyeros 19.02.2023;

18. https://metiztorg72.ru/oborudovanie/kak-ukladyvat-asfaltnuyu-kroshku-2.html
(2019 §) - g9059mfidgdyeros 11.02.2023;

19. https://osl.ru/article/10717-primenenie-kolesnyh-i-gusenichnyh-holodnyh-

resayklerov-remont-ne-othodya-ot-kassy (2020 ) - go59m{jdg0<9cros 09.02.2023;

20. https://ecokroshka.ru/vidy-othodov/asfalt-iz-reziny.html (2022 %) -
3905dM{dgdmos 17.02.2023;

21. 3. bgm@0960 - ©odm395390I0 MH9HobOL FM9BMEgdol 25396 doEmALy
Q5 LGB EHBYEHMEDY, LsFY3b0gOHM - 39dbo3MGmO FMMbsero ,,08969dEMDS,
2023 §, Ne1(65), 3. 85-88;

22. . 35399533000, 3. b3IM0560 - LsdMYF3g™ BsMBYBOL - Bog®ols 459mygbgds
Lox39dzeol B9BOL LESOOWOBsOOLIMZ0L, Lydgboghm - 39gdbozmeo
J96Bso ,d0969dmds”, 2023 §, Ne1(65), a3. 22-26;

23. 0. 3539950300, 8. bgEO0560, M. 505d0d] - Logbom oMol
L59JL3EMSEOEOM M30L9d9d0L FordxMdYLYdS LodGmghzgerm bsmBgbgdols
3980my9gbgdom, LsdgabogMm - LodgEbogh™ - 3H9dbozm®o FMbswro
»0090690mds*, 2022 {5, Ne4(64), a3. 98-101;

24. ITHCT 542-2021. Joporu aBTOMOOMIBHBIE OOmero monb3oBaHuA. Hexécrkue
IopoxHsle omexabl. IIpaBrta npoexktuposanua. — Beesn. 2021-05-15 o 2024-05-
15. — M.: Crangaprundopm, 2021. — 78 c.

25. EN 13286-2 Test methods for laboratory reference density and water content —
Proctor compaction

26. EN 13286-47 Test method for the determination of California bearing ratio,

immediate bearing index and linear swelling
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https://www.epochtimes.com.ua/ru/novye-tehnologii/pervaya-v-mire-velosipednaya-dorozhka-iz-plastikovyh-butylok-poyavilas-v-niderlandah-128350
https://www.epochtimes.com.ua/ru/novye-tehnologii/pervaya-v-mire-velosipednaya-dorozhka-iz-plastikovyh-butylok-poyavilas-v-niderlandah-128350
https://metiztorg72.ru/oborudovanie/kak-ukladyvat-asfaltnuyu-kroshku-2.html%2019.01.2023
https://os1.ru/article/10717-primenenie-kolesnyh-i-gusenichnyh-holodnyh-resayklerov-remont-ne-othodya-ot-kassy
https://os1.ru/article/10717-primenenie-kolesnyh-i-gusenichnyh-holodnyh-resayklerov-remont-ne-othodya-ot-kassy

27.
28.

29.
30.
31.
32.
33.
34.

35.

36.
37.

38.
39.
40.
41.
42.
43.

EN 933-4 Determination of particle shape — Shape index

EN 933-5 Determination of percentage of crushed and broken surfaces in coarse
aggregate particles

EN 1097-2 Methods for the determination of resistance to fragmentation

EN 1097-6 Determination of particle density and water absorption

EN 1367-2 Magnesium sulfate test

ISO TS 17892-12 Determination of Atterberg limits

Gost 25607-2009 cmecu me6eHOYHO-TPAaBUITHO-TIECYaHbIe JJIS JOPOT

EN 13286-41 Test method for determination of the compressive strength of
hydraulically bound mixtures

EN 13286-42 Test method for the determination of the indirect tensile strength of

hydraulically bound mixtures

DIN 18134 Testing procedures and testing equipment - Plate load test

TP BF-STB PART B 8.3 Dynamic Plate Load Testing with the Light Drop-Weight
Tester

EN 12697-22 Wheel tracking

EN 12697-23 Determination of the indirect tensile strength of bituminous specimens
EN 12697-30 Specimen preparation by impact compactor

EN 12697-31 Specimen preparation by gyratory compactor

EN 12697-34 Marshall test

O/JIH 218.046-01 IIpoexTupoBaHye HEKeCTKUX JOPOKHBIX OZEX
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