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Abstract

Modern motor roads represents complex engineering structures, which provide a high-speed
traffic of variety of vehicles.

The construction of motor roads stipulates and determines the potential and level of country,
because it increases the volume of freight traffic that is related to the implementation of new
economic projects, increased turnover with the neighboring countries, domestic freight traffic,
and more. In addition, high transit functions, is an important prerequisite for the successful
functioning of the economy of country.

Motor roads basic component represents by its carriageway or road carpet, which is type
and destination is related to historical periods of motor road equipment development. In the past,
when the vehicles were mainly consisting from carriages and low-speed cars, that carriageway
was presented by gravel and crushed stone layer of the road, which was known as of White
Highways road. During this period mainly were used stone road carpets, especially in the urban
streets. The stone road carpets were constructed by cobble stones as well as from artificially
cutted stone rocks rods.

The appearance of modern motor road transport makes new requirements for carriageway,
which takes into account significant improvement of the strength and other characteristics of
road carpet, exactly it ensures improvement in arrangement of road carpet, for that became
necessary the application of a mineral (cement) and organic (bitumen) binders.

The improved motor road surface must be of high strength to resist the dynamic loads
caused by motor transport traffic, in addition to withstand natural factors (sun heat, freeze and
melt, moisture precipitation, ground water, etc.). These features must be incorporated into the
work of designers, builders and road maintenance service by employees who are required to
ensure the normal operation of a long period of time.

The actuality of the topic: the modern motor roads represent complex engineering structures,

which provide high speed traffic of different modes of vehicles. Modern roads serve the freight
traffic as well as passengers. The roads are used by of millions of ordinary passengers and
tourists, so the road will be satisfy the high architectural and aesthetic requirements, the roads
must to meet the structural as well as the qualitative requirements. The construction of motor
roads increases volumes of freight traffic that is related to the implementation of new economic
projects, in particular, the construction of trunk pipelines and terminals, increased turnover

transit cargo movements in the neighboring states, domestic freight traffic, and more.



Consequently, a high transit functions are an important prerequisite for the successful
functioning of the economy.

The existing motor roads cannot meet the increased demands that have gained by Georgia
in recent years. It required design and construction of modern highway, high-quality motor
roads.

The aim of dissertation is: Grounded on the results of analysis of carried out theoretical and

experimental studies, to assess an arrangement of improved motor road and highway carpets, in
particular, modern technologies of cement-concrete layer production and their improvement due

a new standards.

Experimental research task is:

The study of the road carpet state and due application of modern technological processes
selection of improved cement-concrete optimal composition.

The study of road surface base and technology of the additional layers processing with
application of modern materials and technologies.

The cement-concrete carpet structures, their arrangement and features.

The arrangement of modern highways, in particular, the modern technologies of application in
construction of cement-concrete layers.

Scientific_novelty: In the durability of road concrete an essential role plays the quality of

fillers and technical characteristics of used cement. Due this in the modern period are developed
cements that can resists to the environment mechanical, physical and chemical impacts, Due
adding on that surface-active, plasticizing and hydrophobization agent, more will be increasing
road concrete strength and durability.

The road concrete durability depends not only on its structure, the used materials and the
above mentioned factors, but also on its technological stages of production, such as the making
of a concrete mix and its placing, preparing of base, its composition and maintaining of newly
concreted carpet.

In the work is considered the results of experimental investigations of applied in road
carpets cement-concrete, by using of modern technological processes. As a result of studies, is
selected optimal composition of applied in cement-concrete layer mixture and is studied impact
of complex additives on the strength and durability of the carpet.

Experimental studies were conducted on the laboratory of building materials and items of
GTU.

The _application _of obtained results: In the laboratory of building materials and items of

Georgian Technical University by us were conducted for international importance Thilisi-

8



Senaki-Leselidze motor road design and determination under laboratory conditions composition
for B 10/15, B 20/25, B 25/30 and B 30/35 grade concrete and their strength; also were studied
the materials: 400 and 500 grades of cements, sand and gravel. Exactly such concrete were used
at construction of E-60 international highway of Thbilisi-Senaki-Leselidze, Agaiani-lgoeti,

Khaishi-Mestia road sections.
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> C50/60
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0b.bsb.3.2
ecul(% 35 32 (30| 28|28 28| ob.bsb.3.2
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£c2 (%) 2,0 22|23 | 24|25| 26 | 0obbsb.3.3, fux>50y3;
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£c2(%)=2,8+27[(98- fcm)/100]*
gcu2(%) 35 31 (29| 27|26 26| ob.bsb.3.3 fex>50 dp3;
cu2(%)=2,6+35[(90- fcx)/100]*
n 2,0 1,75 | 1,6 | 145 | 1,4 | 1,4 | fx>50033;
n=1.4+23.4[(90- f«)/100]*
&c3(%) 1,75 1,81 19| 20122 23| ob.bsb.3.4 fx=>50 dp3;
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£cua(%6)=2,6+35[(90- fcx)/100]4
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Ecy = Eca t Eca (3.8)

BOQIG Eca-3oMmIOMIOL IBMOTS3E0S.

£cq-J00060 X960l 9BMOTS30s.
BodMEMM 259MIOMIOL EIRMOT>300L LOWOWY £ B0 Kpécq o
BOOY E.q0-500905 (3BOOWO 3.2-s6 (500gds LsFNsem dB0TZ3b ™MD F5M0S300L

3095303096 0L 30%).
gbMoo 3.2
093H™bol 259mIOHMd0L bMI0bsr Mo MogolwRswo xwgbs  £.4%-80
BOOOMB0MO 396056Mds %-do

fek 20 40 60 80 90 100

/fetkyba
20/25 0.64 0.6 0.5 0.31 0.17 0
40/50 0.51 0.48 0.4 0.25 0.14 0
60/75 0.41 0.38 0.32 0.2 0.11 0
80/95 0.33 0.31 0.26 0.16 0.09 0
90/105 0.30 0.28 0.23 0.15 0.05 0

39080 3OHMdOL ¥ gbol IBMOT300L 2o6305M9ds GOMTo
€ca(t) = Bt ts) * Ky * €cqo 3.9)
Lo Kh-3m93303096¢)0, 6Mmdgwog ©sdm30090meos 3390006 Bmdsbg  hg,
d9L535d0bo Mo 3.3- ol Jobggz00.

Bt ty) = —8) (3.10)

(t—ts)+0.04 |h3

LoQS3 t-09@MbOL sb530 WMY9dTo 9dM33g30L OMU.
ts-09@M™bob 5530 Y900 45FMIOMBOL X IboL OHYgdOLSL.

tr-306MHMdOMO Dmdd =2% 39, LYSE Ac-25603390L FoOMBO;

46




u-

399 3MM™dOL 39Mr09GH 0.

£,q = —0.85 [(220 + 110au4,) * cxt(—ags ;;1)] £1076 * 1.55 [1 - (If—:o)ﬂ
bo@IE fem~ 399930l Lodmoem Lod@3o3g 3.
femo=10093; ags1 =4 N 3ewobol 3999b@Gobsmgzob.
agsz = 0,12 N 3e5b0ob (39996 0bsm30L.
RH-356G:@0M00m0 3$9b0sbmds %.
RH,-100% ¢3960560mds

§08096M0 ¥ 960l IBMEMT5305 ZIBOLIBOZMGOS F98IR0 BMEOTMEGdOm:

Ecu(t) = Buy(t) * €cy (), (3.11)
geu(0) = 2.5(f, — 10)107° (3.12)
Bee(t) =1 — cxp(—0.2t%3) (3.13)
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6 _ ke
fen1 N 1+(K+2)n (314)

n=¢&/é
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K=1.05E.,|€l/fem> (fem — G9bsbsdobsco 366.3.1)
250mbsbEgds (3.14) 856009305 ) 0 < & | < |&c1| BmBobogrm®o
D3m0 EIRMOTS300LSL.
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K}, -0l 3608369¢0mds (3.9)-0ob dobggzom

gb®ogro 3.3
ho Ky,
100 1
200 0,85
300 0,75
=> 500 0,7

3.4. bssbgs0dm fobommds 37ddgz5Bg o 3530d35DY
L5560 dM Hobsemdol LoEoY 3T30LL Q9BOLIBOZMYdS BMOIMWO:
fea = Acc * fer/Ve (3.15)
153 Yo~ 99@™bOL Lo0dgEMMBOL 3Mm9R03090EGO.
Ace —3M9B03096E0, OMIgoE sdm3009dw0s 893ddme dgEHmbdo
bobgyMdeog
36MHm3qLgddY  9MBLILMMZgW 9539d3HJdDY, 1939 WIBHZ0OMZ0L FMYdOL
bsboomnby, a.. = 1,0.
Lo5629Mm0dM FobseMdOL LoWOEY 5F0d30LsL 2o60LIHBWIMGdS BMEOIMEOm:
feea = Acefciro.05/Ve (3.16)

L5QSG3 Ve-B503gEMMdOL 3930309630 dYEHMbOLIMZ0U.
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5C = de 6)(‘()(33 €2 S & < &2 (318)
Loo3 N-ba®olbol dsB3969d9w0s 3BGOWO 3.1-0b Fgbsdsdolo.

£c2-IBMOTS300 Mgl HoMGHowdo 3.1-0b Tgbodsdolo dsdz0Lsb..
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A=08 6mgs for < 5098 (3.19)
A=0,8—(fo —50)/400 6mgs 50<fy, 023. (3.20)
n = 1,0 603 for < 5003. (3.21)
n=10—(fx—50)/200 Gmgs50<f. 3. (3.22)
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