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Abstract

In the field of road construction worldwide, a streamlined approach to road
pavement construction and raw material quality improvement is the use of
innovative materials, such as geosynthetic materials. Based on the experience and
material characteristics of different foreign countries, it can be clearly stated that
the use of geosynthetic materials in road structures increases its durability and
attractiveness. When arranging land vacancy allows efficient use of local soil and
construction materials. In the field of highway construction, the technological
simplicity of geosynthetic materials production, low cost, easy delivery and, most
importantly, resilience to various types of aggressive impacts - makes it reliable.

Geosynthetic materials play an important role in modern road
infrastructure. In highly developed countries, demand for them is increasing, due
to the fact that geosynthetic materials can deliver significant savings over short
and long periods of time. Given Georgia's different terrain, geosynthetic materials
can more effectively and quickly address the problems encountered by road
engineers during construction. With increased movement intensity and axial load
conditions, with respect to plastic deformations, the asphalt concrete mixture is
insufficiently resilient, which can be seen as footprints and waves on the surface of
the coating.

One of the most effective ways to increase the durability of asphalt
concrete coating is to reinforce it using geosynthetic materials. The paper deals
with the reinforcement of the coating by mixing basalt filler and fiber. This
method is a novelty in the construction of highways in Georgia and therefore the
technology of mixing and its positive features has not been well studied.

The main research topic of this work is to determine the effectiveness of
the combination of local materials and geosynthetic materials, to confirm these
with laboratory studies. The purpose except to confirm the effectiveness of the
materials, are less developed recommendations, which will be useful to engineers
working in Georgia arakhisti phenyl road construction both in the design
solutions, which will enable to increase the life span and the discussion paper
remontshorisoperiodi.sadisertatsio Lia in Georgia local basalt stone extracted from
the manufactured fibers and fillers of positive qualities, which is used in the top
layer of asphalt shemkvreleb together. The paper deals with some of the problems
encountered by highway engineers and provides one of the ways to solve them
that is substantiated by relevant research. The main problems are ways to improve
the stability of the upper layer, increase the strength and water resistance.

In this paper, laboratory studies have shown the feasibility of mixing basalt
filler with 0,071 mm asphalt and the technological features of the mixture
preparation. Based on the theoretical research presented in the paper, the relevant
experimental studies were carried out in the concrete laboratory of Tbilisi
Municipal Laboratory. Two types of asphalt mixture were prepared for the studies:
1) Traditional filler was replaced with basalt filler and two test specimens were
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prepared. The basalt filler was added 6-8-10-12% by mass. 2) Newly obtained
mixture was added in the amount of 0,1-0,2-0,3% by weight of basalt fiber.

Experimental research task: Experimental thesis research report, the
relevant research data to develop a methodology to ensure that you will be able to
compete with traditional constructive solutions cover of inert materials that are
currently used in the automotive, construction and will be the winner Anti, high
quality and therefore the safety, road saespluatatsio period.

Scientific news: The paper discusses the positive properties of local raw
stone - diabase and its potential as a basalt filler and fiber. Their mixing in the top
layer of the coating allows to increase the strength of the coating structure and the
waterproofing performance, which is confirmed by relevant experimental studies.
The novelty of this work is that a new type of basalt fiber asphalt is obtained.
Based on laboratory studies, the optimum amount of basalt filler was determined -
8% by mass. The asphalt mixture is mixed with basalt filler and fiber with inert
material and does not require any special additional resources from the plant
manufacturer. Aspirometric studies have shown that the asphalt pattern meets the
requirements of the norms and regulations in Georgia, in particular: GOST 9128-
97, CHulI 3.06.03-85 and CHuII 3.06.03-88. The newly obtained asphalt mixture
has been submitted to the National Intellectual Property Center of Georgia for
approval of a utility model at Sakpatenti.

The essence of the invention: One of the major problems in the
construction of highways is the maintenance of the asphalt topsoil on the basis of
technical and economic justification, as well as the increase of its strength and
waterproofing performance. By adding basalt filler and fiber to the asphalt
mixture, the physical-mechanical properties of the mixture can be improved. As it
is known in Georgia the basalt-diabase bases have been extracted and extracted, so
it is quite possible to use local raw materials.
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0530 III. cosls33bs

B39BL dog® Bodomgdmwo 33¢w93900L LyxMd39w By TgLodErgdgEros

399090 51336900l BsTMYse0d ds:

1.

B30bL 809  BoBomgdmmo  mgmMommo s 94u3gemodgbEeeo
33w930L  LOxdz9Bg F9dmBsgs B G030l  3MI3MBOEG IO
0B E-0mF3M3560 SLGsEEOL bs®g30. 50bodbmeo bs6rgzo Fobosqsbo
0oL doengdols O  sPIBONMO  M30L90900L  FOBOOL  bsGIX B
MBOHWB39YMRL godxmdgLgdM  BoH03MG-997560376 M30L9dGIL
@5 3slEGH03MEO (3360L) EIRMMT30900L5EA0 FEAMIOMASL.

B39bL F0gH BoGHoG9dMEo 99dl39M03gbGHI MO 331093990l F9IRO©
©530b6@9, OHMA SLGZswEob botn3zdo doBoEEOL Bowghmol s dmF3mL
99609306 d99gpo  HoMm3moddbgds  gMmyogzmazsbo 9330030  bsGgzo,
OMIgog  LOsxgsMol o BoOMMdBY 0m30UgdL S bsfogdL
Bo@GEobL3MOGHM  LYFOEGdGdOL  F0gH 939NN ObsTozMMO
©BH306MHM30L90  sMAMME  dsd390L. 656930 BB @Ol  Fowgemol
d96930L5L 930690 RMOHO056MOY, o3 9BOHM6390ygmxal
53G™AMdool  LsdMsg30L  Boge  65335¢930L  Fo®dmdadbobodo

800M5MdL 5 BYs30MHIo [yargdols H30EgosL.
B3gbl  Boge  Bo@oMgdmwo  3H9d603296-93mbmB03MMO  5bseoBOol

0909250, 5300y  SbBseEHoL  bs0Mg3do  dsBowEol  BowrgMob
M3G005¢O0 MH5mEIbmMds. bs693d0 dsBoEHol BowgMol 8,0%-0b s
0mF3mb  0,1%-0L sds@BHgds  9MIx™mdILYdL  gMmo  dbBG03, bsegzol
3946031960 ©s  B0HB03MM-3949603mE  Bsbolosmgdwgdl s  dgmeYy
dbc03, MBOMB3gyma3s Jobodogrm® 3obsblM sbobotrxgdl.

G030 GPIwEHIYGHMbMb  Fgetgdoom  Bzgbl  dog®
PoM8mygboe b0 3030l d5BoE-dMmF 30356 65019380 BMEHO6MdOL
95396900l 40%-000  2odx™MdIBYOOL  Tg9gRo©  ByMOO
D9s30OMwo  gqgbs  FoMdmoddbgds, MH™Igwoa  LogI3EMeEOEoM™
3960mEol  2063530mdsdo  HBOHMB3ggmxl  Logbom  Lsdmbol
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3MbLEGHOMJ300L 93GHMIMdOOL BsdMEsgol 65335¢g30bsdo 1,5-x96M

39 9aM5MB5L s {guolb T9nfigz0Lyb s;335L.

. B39bL doge Bo@omgd o 94u3gm0dnb@ow o 33930l Logmdzgaby
LGOS, M BsM9g30L LBHOdOMOMdOL sbgz96909o 0BEM©IdS
23%-0m, bergnm ©gbsmdol 35B396989wo 3300 gds 30%-om.

. 99L3960996G9 MO 33009308 F9IROIO ©IR0B, BT Bz9bl doge
3909985390990 sboeo 3mA3MDBOEGHMO 05D E)-0MF3M3500 sbRseEH oL
656930l 999mygbgdolisll 0BOMmYds LogBom LsdMLOL Bogdudes@sEom
dmdbobwmEgdol 35009%0. Bs693900L 33500l 39hgbs%Yg

WdMMOGHMOOMds 331939005 930b3965,  Om3  s5©0bodbmwo
956396909e00 20-25 %-00 2509x MdIGdIO00.
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35809496900 o@ghmo@Gol bmbs
Bypmucrposa O.H. Bopornuna M.A. , Ilpumenenue ['eocuHTeTHueCcKUX U
reOIUIACTUKOBBIX MAaTePHUAJOB B JOPOXKHOM CTPOUTEIBCTBE . T. YXTa, W3,
YITY, 2012 r. cTp.7-39;
bukyantaes P.®. Pedepar ,HoBsle TexHOoMOTMM B  [JOPOXXHOM
crpourenscrse” I. Tromen, usz. TTC, 2011r. cTp. 9-18;
MatBees C.A. Cuporiok B.B. ,Mcnons3oBanue ['eocuHTeTHMYECKHX
MaTepuajgoB MJA AapMUPOBAHHUA JOPOXKHBIX KOHCTPYKLMI . T. XaHTBHI-
MaHCHHCK, u3f,. JlemaprameHT 0Opa3oBaHMA M HayKH XaHTBI-MaHCHIICKOTO
aBToHOMHOTO OKpyra-lOrps1, 2010 r. cTp. 8-47, cTp. 345-353;
Kamwuna H.UM., Bapanos A.IO. ,,Meronuka ucnbITaHUE IeOCHHTETUYECKUX
marepuanoB’. T. Caukr-Ilerepbypr, wu3n.  Canxkr-IletepGyprexuit
TOCYJJapCUBEeHHBI YHUBEPCHUTET TeXHOJIOTuY 1 ausaiiHa, 2011 r. crp. 45-48;
OZIM 218.5.006-2010 ,,Pexomenmaryii 110 METOZUKAM MCITBITAHHMI
TeOCHHTETHYECKUX MaTePHAIOB B 3aBUCUMOCTH OT 00JIaCTH UX IPUMEHEHMS
B JOpOXHOM oTpaciu’ . I. Mocksa, nzx. Munucrepcrsa Tpamcmopra PO
(Pocasrozop), 2010 r. cTp. 1-65;
OZM 218.046-01,,IIpoekTrpoBaHrie HEXECTKUX [JOPOXXHBIX OJEXH . T.
MockBa,  wu3g. l'ocymapcBennas  ciayxba  JOpOXXHOrOxo3aiicTsa
Munucrepcrsa Tpaucnopra P®, 2001 r. crp. 1-148;
OJIM 218.1.052-2002,,01eHKa ITPOYHOCTH HEXECTKUX JOPOXKHBIX OJEX[ .
r. Mocksa, usz. Munucrepcrsa Tpaucnopra P® (Pocasromop), 2002 r. cTp.
1-40;
OZIM 218.5.003-2010 ,,PekomeHnzmanyy 1o MpUMeHEHU TeOCHHTETUIECKUX
MaTepuajIoB IIPU CTPOUTENBCTBE M PEMOHTE AaBTOMOOMJIBHBIX JOPOT .T.
Mocxksa, u3z. Munucrepcrsa Tpaucnopra P® (Pocasrogop), 2010 r. ctp. 1-
141;
OZIM 218.5.001-2009 ,,MeTtomudecKkre peKOMEHAALMU IO IPUMEHEHUIO

reO0CeTOK IUIOCKMX TeOpelleTOK [ apMHpPOBaHUA acdarbTOOETOHHBIX
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10.

11.

12.

13.

14.

15.

16.

CJIOEB YCOBEPUIEHCTBOBAHHBIX BHUOB IIOKPHITHI KallUTaJIbHOM PEMOHTE U
peMOHTe aBTOMOOWIBHBIX gopor .r. MockBa, wu3zx. MunucrepcTsa
Tpaucnopra PO (Pocasrozop), 2010 r. ctp. 1-82;

OZIM 218.5.006-2010,,Pexomenmariit =~ 1m0 MeTOAWKAM  HCITBITAHUM
TeOCHHTETHYeCKUX MAaTepPHAIOB B 3aBUCUMOCTH OT O0IaCTH UX TPUMEHEeHUs
B LOpokHOM oTpaciu .r. Mocksa, usz. Mununcrepcrsa Tpaucmopra PP
(Pocasrozop), 2010 r. cTp. 1-71;

,,Meromuueckue  pHKOMEHZAUMM IO  IIPMEHEHHIO  TeXHOJOTUU
apMHUPOBaHUS acharpTOGETOHHBIX TIOKPBITHIHA PYJIOHHBIMU
6a3aIbTOBOKHUCTBIMKM ~MaTepUaJaMH IIPU CTPOUTENIBCTBE M PEMOHTE
aBTOMOOMIBHBIX Zopor ’T. Mocksa, uszs. Munucrepcrsa Tpancmopra PP
(PocaBrozmop), 2001 r. ctp. 1-18;

,,PGKOMGHZI&III/II/I 10 BBIABJICHUIO W YCTPAHCHUIO KOJICH Ha HEXECTKUX

JTOPOXKHBIX oxekaax’r. Mocksa, usn. Munucrepctsa Tpancmopra PO
(Pocasrozop), 2002 r. ctp. 1-181;

I'OCT 9128-97 - ,,Cmecu acdanprobeTOHHBIE NOPOXKHEIE, adPOJPOMHBIE U
acdanproberon. Texumueckue ycmosusa” r. Mocksa, MexrocymapcTBeHHBII
crargapr, 2001 r. crp. 1-34;

I'OCT 12801-84,,Cmecu achanprobeTOHHBIE JOPOXKHBIE M a3POJPOMHBIE,
nerrebetoHHble  mopoxkHble,AcanprobeTron u Jlerre6eToH  MeTOABI
ucnsitanuii’ T. Mocksa, I'ocyzmapcTBenHsril cranzapT coosa CCP, 1985 r.
ctp. 1-38;

I'OCT 32825-2014 - ,,Jloporu aBTOMOOWIBHBIE OOLIETO IIOJIH30BAHUA,
JOPOJKXHBIE IIOKPBITHMA, Meronbl wu3MepeHHS TIeOMeTPUYECKHUX
pasmepoB noBpexzenuit . Mocksa,MexrocymapcrsenHsrit crangapr, 2015
r. cTp. 1-14;

EN 12697-22,Bituminous mixtures. Test methods for hot mix asphalt.

Wheel tracking”
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21.
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23.

24.

25.

26.

EN 12697-33 ,,Bituminous mixtures. Test method. Specimen prepared by
roller compactor”
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©O0505Bol  IM3M3905”  Lodo®m3zgml  93mbmdozol s  ByMeo
39630056900l LsdobobiB®m, 2015 {gwro, 33. 30-33;

Cupotiok B.B., Kpamenunun E.JO. ,,ApmupoBanue acdanbrobeToHHOTO
IOKTBITUSA  TeOCUHTETUYeCKMMH  MaTepuajamu , ,JIHHOBamum B
crpoutenscTBe Joporn” 2010 r. No7, crp. 36-40;

Cymuyk E.H. ,HopmaruBas ©6a3za TepCHHTETHYeCKUX MaTepHaJIOB:
IepIeKTUBbl pa3Butus ,,VIHHOBanuu B crpourenscTtBe Jloporn” 2014 r.
Ne34, crp. 18-19;

Mapxos B.O. Eropos A.B. ,,CoBpeMeHHbIe TOAXOIbI K KOHCTPYUPOBAHUIO U
pacyeTy JOPOXHBIX ofexy, ,,  IHHOBanuu B crpouTenscTBe JJoporu” 2014 .
Ne34, ctp. 21-24;

Kparomkuna E.B. Xwumepux T.IO. , , Apmupyromue #u KOMIO3UTHBIE
Matepuansl Ha ocHoBe BHB B nopokHoMm crtpoutensctse”,, KOMIO3UTHBIM
mup” 2017 r. Ne5(74);

Angponos C.IO., Tpopumernko I0.A. ,,Bruanue TemmepaTypHOro pesxuma
IIPUTOTOBJIEHHS KOMITO3UTHBIX IVCIIEpPCHO-aPMUPOBAHHBIX
achasbTOGHTOHHBIX CMecell Ha IOKasaTeau KadecTsa ., DyHIaMeHTaIbHbIE
nccaemoBauus’ 2016 r. No3;
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Q9 956496500339bgdmds”, 2017 §5. Ne2(39);
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Datum: 18.09.2019 max.  flow  height stabl-  tfiaw marshall-
Zeit: 16:29:32 16nd ity il
ProbenNr: s F h 8, Ft

KN ] [me) | (N (men] (N
i N EN 7-34:2007 11,7 &%  s10 | 127 | 13 37
marshall-stability 13,5 kN 26 31 86 | M2 | 12 37
flow 3.0 mm
tangential flow 1,3mm

marshall-quotient 3,7 kNimm

load-displacement diagram

15
1'
%
10
i
load [kN] ‘
5 i
0 \
0 1 2 3 4 § 6

flow [mm]

GteaTon F Unitrans 407 e e g T e
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Datum: 09.10.201%8 max. flow  helght stabi- tflow marshalle
Zeit: 17:46:36 1ot ity quotiont
ProbenNr: s ¥ h s, Ft
DN | feamn] | fmen] | (N ) (i)

ittel nach DIN EN 12697-34:2007 ! 137 26 60,5 151 22 &0
marshall-stability 15,7 kN 154 30 @o 187 1,8 50
flow 2.8mm
tangential flow 1,9 mm

marshall-quotient 4,5 kN/mm

P sl | SRR, SRS SRR SRS |

load-displacement diagram «

20

15

load [kN]
10

flow [mm]

SrFaton! Urbrass va o7
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Datum: 15.08.2019 max.  flow  boight  stabi-  tflow marshell- {
Zeit: 10:30:59 {

lond lity quotient
ProbenNr: s £ n s, m
N) | fmm) ) [RN) | [me] (kR
) ach DIN EN 12687-34:2007 127 23 | #S5 WY 03 7.8
marshall-stability 13,5 kN 14,5 29 | 620 | 132 w2 | s
flow 2,6 mm |
tangential flow 1,4 mm
marshall-quotient 6,3 kKN/mm

load-displacement diagram

15 - Ner. ‘
,‘/v\;_\
10 g
{
' load [kN]
|
,.
5 3o
i H
0 1 2 3 4 :

flow [mm]

© infraT st ! Und-vess va 07 o |

120




Datum:
Zelt:

ProbenNr:

ittelwerte nac
marshall-stability
flow
tangential flow
marshall-quotient

15

load [kN]
10

SrkaTou / Unfress va 07

09,10.2019
17:09:49

12007
178 kN
24 mm
0,8 mm
8,7 kN/mm

load

IXN]
185
174

load-displacement diagram

PR S

flow [mm]

wtabi-

ity

[)
178
178

t flow marshath
quotient
Ft
fown]_ (kNimen]
o8 28
8 | 7
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Datum: 26.08.2018
Zeit: 15:50:08
ProbenNr:

Mittelwerte nach DIN EN 12697-34:2007

marshall-stability 13,4 kN
flow 3,0 mm
tangential flow 1,1 mm

marshall-quotient 4,5 kN/mm

flow

[oam]
3.2
.8

load-displacement diagram

15
10
load [kN]
5
Y ]
0 _-‘2,—’-
0 1 2

OrinTen UnPmss ve ol

flow [mm]

t. flow arshail-

Ft

] [RN/mn)
1.1 43
10 47
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11:24:15

marshall-stability
flow

27.09.2019 max,
fcad

18,0 kN i 173

2,1mm
1,1 mm
7,8 kN/imm

marshall-quotient

load-displacement diagram

2

flow [mm]

el fme | pog




Ot ent ! UniPress VA DT

TS —

Datum: 09.10.2019 max.  How  height  stabik ¢ figw marshail
Zeit: 17:15:35 e wy | st
ProbenNr: 8 £ ) s, Ft
Bnp | (o) fme) | [RN] | fmen]  (kNfme)
7-34:2007 [ 17 20 605 181 22 40
marshall-stability 159 kN B4 {24 | 840 167 | w8 | 80
flow 2,2mm ‘ \
tangential flow 1,9 mm |
marshall-quotient 4,5 kNimm '
load-displacement diagram ‘
l
20 e !
15
|
load [kN] {
10+ \
5
Lo
| |
[ |
0 |
Q 6! 2 3 4 5 6

flow [mm)]
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Datum; 15.056.2019 max.  flow  hoight  stabi-
Zeit: 12:02:06 o iy
ProbenNr: s F n 5
(8| (o) | (men]  [kN) |

Mittelwerte nach DIN EN 12697-34:2007 101 | 38 | 62§ 108
marshall-stability 11,0 kN s | 38 | 0 114
flow 3,7 mm

tangential flow 1,2 mm

marshall-quotient 3.8 kN/mm

load-displacement diagram

15

10

load [kN]

0 1 2 3 4 5
flow [mm]

¥ waTests UniPrass v4.07

v fiow marghall.

(o)
14

T

guotient

e

30
48
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