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Problem statement.

In Ukraine about 170 thousand public roads from which only 2,4 thousand (about 1,39%) have a
cement-concrete pavements. Other 98,61% of domestic highways have an asphalt concrete pavements. The
operating experience of highways with an asphalt concrete pavements testifies to their essential shortcomings
which main type destructions deformation of shift at the increased temperatures in the summer and a
cracking during the winter period. Highways with a cement-concrete pavements have considerable
advantages in comparison with asphalt concrete: high strength and durability; ensuring bigger traffic safety;
availability of domestic raw materials; smaller heating at the expense of a light surface; lack of the
phenomenon of rutting; a possibility of processing and reuse and even ability to provide lower noise level at
the device of layers of wear.

Road bitumen as cement for asphalt concrete pavements 100% import material are, and a
portlandcement for rigid pavements, is 100% produced in Ukraine. The price of guess asphalt concrete from
2001 for 2012 increased by 11,2 times. Asphalt concrete mix fine-grained dense type B, brand I by 6 — 6,5
times. Asphalt concrete mix coarse-grained porous, brand I by 5,5 — 6 times [4].

Development strategy of construction pavements is well traced at our neighbors in the West. In
Germany about 65% of new roads were built with a concrete pavements. In Austria and Great Britain, the
part of concrete roads is more than 50%. In Belgium cement-concrete highways is 40%, and the part of the
local roads constructed on cement-concrete technology is about 60%.

Growth loading capacity and speed of cars demands continuous development of a road network,
improvement constructions of pavement. The discrepancy condition of the highway to requirements of traffic
flow leads to growth of number of the road accidents, reduces the speed of the movement, increases wear of
cars and costs of their repair, increases fuel consumption. Use of rigid pavement with a cement-concrete on
sections of roads where it is necessary can become the partial solution of this problem.
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The abroad for simplification of designing of rigid pavement developed catalogs of constructions
[1 —2]. Documents of this kind were not developed in Ukraine.

Review of researches.

The theory of reliability served basis forming of probabilistic methods of calculation. Bases of the
probabilistic going near the calculation of building constructions worked out M.C. Streletcky,
A.P. Rzhanicin, B.B. Bolotin, A.M. Freudenthal [6 — §].

Further development of theory reliability of building constructions had got in works of Barashikova
A.Y., Beliaev B.N., Bondarovicha B.A., Budnika V.S., Gvozdeva O.0., Gemerlinga A.V., Gordeeva V.M.,
Goroghovaia E.V., Grabaria I.G., Dirdi V.I., Grivinga A.Y., Kazakevicha M.I., Klevcova V.A., Kostukova
V.D., Koshutina B.N., Kuzdisa A.P., Luzhina 0.V, Lisuka V.S.,
Lichova A.S., Makarova B.P., Mastachenko V.N., Mullera R.A., Murshanova V.P., Pavlova U.A.,
Pashinskogo V.A., Pereverzeva E.S., Pelelmutera A.V., Pichugina S.F., Podolskogo D.M.,
Raizera V.D., Savitskogo M.V., Segalova A.E., Skladneva M.M., Simiriagina U.V., Snarkisa B.I., Sno V.E.,
Soboleva D.N., Suhova U.D., Timasheva S.A, Usakovskogo S.B., Uzhpoliavichusa B., Fediakina O.I.,
Czapko V K., Chipasa A.A., Chirkova V.P., Shimanovskogo V.M. and other researchers [9 — 11].

In bridge constructions there is the probabilistic-statistical approach, developed in works
L.I. Toselevskogo, V.O. Osipova, V.P. Chirkova, A.G. Barchenkova, [.Z. Aktuganova, A.l. Vasileva,
C.B. Bobileva, U.P. Nechaeva and others [12].

Some aspects of providing reliability at preparation of bituminous concrete mixtures and arranging of
asphalt pavements were examined in works of S.U. Rokasa [13]. In area constructions of road pavements
probabilistic methods were used in works of B.S. Radovskogo, I.A. Zolotaria, V.K. Nekrasova,
S.V. Konovalova, V.V. Filipova, V.M. Shestakova, U.M. Yakovleva, M.S. Koganzona and other [14 — 17].

An abroad theories of reliability building constructions were devoted works of M. Majer,
A.M. Freidental, K.A. Cornella, R. Levi, A.L. lonsona, I. Funito, A. Matie, M. Tihogo, M. Vorlicheka, and
other of researchers [18 — 19].

Worked out the international standard of ISO 2394:1998* «General principles of providing reliability
constructions» (ISO 2394:1998 «General principles on reliability for structures, IDT» [22].

This international standard is general basis for determination of the planning rules related to building
and exploitation majority of buildings and engineering building for the wide setting, independently here the
applied materials or their combinations. However, their application at the different types of build materials
(concrete, steel, wood, stonework et cetera) requires the special adaptation for providing of level reliability,
that would be most concerted with the requirements of normative documents on every type of building
material.

At development of new norms on bridge building in Ukraine under the direction of prof. A.l. Lantuh-
Liaschenko is offered estimation of reliability on the model of the Markovsky casual process with the
discrete states [20].

Works from reliability of constructions road pavements unfortunately, not enough [21], to set forth
the methods of their planning taking into account actual heterogeneity of loading and variation of
geometrical parameters and data of physic — mechanical descriptions of soil and layers of road pavements.

Purpose and methods.

The purpose of work is improvement of a design method and increase in reliability of paving’s when
using high-strength concrete.

Research problems:

e establishment of settlement characteristics of high-strength concrete;

e development of a technique of assessment of reliability of road and airfield pavements from high-
strength concrete;

e performance of calculations of designs of road and airfield with a pavements from high-strength
concrete;

e determination of technical and economic efficiency of use of high-strength concrete in road and
airfield construction.

Assessment of reliability of constructions of pavement of rigid type.

The purpose of design of roads with the set reliability is minimization of costs on construction and
repair of roads taking into account the actual dispersion of parameters of a constructions of pavement.

Reliability of a constructions of pavement is defined as probability of no-failure operation at which
will not be exceeded a limit state on a formula:
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where F(B(B(N(t) - normalized function of Laplace;
B (N(t)) — the characteristic of safety which changes during operation:
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where: R (N(1)) — average value of strength;
O (N(t)) — average value of tension;
SR (N(t)) and SO (N(t)) — mean square deviations or coefficients of a variation Ve(N(1) strength and

B(N(®) = 3)

V . (N (t)) tension respectively;

Q
K,s = R/Q — stock coefficient.

For a case of calculations of a constructions of pavement by criteria of a limit state in any time point
of t which answers the total intensity of the movement of N(t) vehicles: R (N(z)) — a random variable which
designates mechanical characteristics (durability on stretching at a bend of R .o(N(t)) when calculating
monolithic layers; the admissible tension of shift 7 ,,(N(?)) — when checking durability of non-connected
layers or soil of a road bed, or the general module of elasticity E .,,(N(?)) — at estimation of the general
deformability of a design; Q (N(t)) — a random variable which denotes an acting load (respectively, stretching
tension at a bend o7, the active tension of shift 7 ,.,(N(?)) or the required elasticity module E ,,p.a(N(2)).

For calculations for criterion of a bend of a cement-concrete plate formula of determination of

tension of Q (N(t)) = O ot (MPa) has an appearance:

_60%Qp XK, % [0,0592-0,09284xIn(Ry: / 1), )] “
pt h2 ’

g

K,, xK xK
where K, = m S N6 i ,
Kt

0, — calculated loading, kN;

h — thickness of a concrete plate, m;

K,, — coefficient which considers influence of location of loading, for not reinforced pavements. K, =
1,5; for pavements with an edge or platforms with an arrangement of strips of a rolling is not closer than 0,8
m from width of outer longitudinal edge of a paving — K,, = 1,0 for the longitudinal direction and K,, = 1,5
for cross;

K, — coefficient which considers working conditions, K, = 0,66;

K., — coefficient which considers influence of pin connections on conditions of contact of plates with
the basis, in the availability in cross seams of pines: K. = 1,00, in the absence of pins K ,;c..= 1,05;

K, — coefficient which considers influence of temperature warpage of plates;

Value of coefficient K, that considers influence of temperature warpage of plates is accepted
according to the table of norms [19]:

, 13
By (I-p )

where: / Yy oy — elastic characteristic of a plate.

2
Eo(l—yb)
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R ;— radius of a stamp of a wheel, m:
/ 0
R = =P (5)
(0.1-7-qy,)
where ¢, — pressure in tires, MPa.

Durability of a concrete on stretching at a bend is determined by a formula R (N(z)) = by R:

R=R_, Ky - Ky, (6)

0
where K, — the coefficient of fatigue of concrete at repeated loading, is determined by a formula:

~0,063
Ky =108N, , )

where K, — coefficient of set of durability; for concrete of natural curing (hardening) at air temperatures over
+10 °C K,, = 1,2; for concrete of natural curing at air temperature below +10 °C and at winter concreting
K,=1.

The characteristic of reliability £ is established depending on the margin of safety (rigidity) on the set
service life of ¢, settlement dispersion of tension (rigidity) and actual data from dispersion of parameters of
properties of layers of road pavements, heterogeneity according to geometrical characteristics depending on
level of quality of construction. Normative value of the characteristic of reliability for settlement levels of
reliability of pavement for different categories of road are induced in [6] and it is established from conditions
of'a minimum of road and transport expenses on constructions service life.

Necessary thickness of layers from a concrete and a resource constructions of pavement by quantity
of cycles of applying of settlement loading throughout all service life for ensuring the set level of reliability
is specified in table 1.

Table 1 — The recommended thickness of cement-concrete layers

Category of Thickness of a Intensity of the movgment
Average Total quantity of settlement axes,
the road concrete, cm . . L
daily one. / in a service life
1 2 3 4
I-a 26-32 it is more than 1500 10 000 000 — 32 000 000
I-b—11I 24-26 1250 — 1500 2 000 000 — 10 000 000
111 22-24 500 — 1250 500 000 — 2 000 000
v 18-22 250 — 500 150 000 — 500 000

When calculating strengthening of pavement, it is recommended to use experimentally obtained data
on determination of average value and a variation of the general module of elasticity of a constructions of
pavement during the settlement period.

For calculation of reliability it is necessary to define heterogeneity of a constructions for different
groups of a limit state. At the same time perhaps experimental definition of heterogeneity of durability V; for
different technological operations and experimental or theoretical definition of a variation of tension V, way
of tool inspection or when calculating behind the technique given below.

Calculations of heterogeneity of tension and durability of a design of rigid road pavements.

Definition of heterogeneity by different criteria of a limit state is established by calculation methods
of mathematical statistics.

For definition of influence of dispersion of parameters_(modules of elasticity of E; and E,, thickness
of layers 4, intensity of loading p and diameter of a print of a wheel D) on dispersion of the general module
of elasticity of pavement V., [5] and tension of stretching at a bend ¥, [6] it is used approximate formulas
which are based on decisions of the theory of elasticity.

Calculations of heterogeneity of tension of stretching at a bend.

The formula for definition of the general heterogeneity of tension of stretching at a bend has an
appearance:
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Q . — average value of the current load of a wheel, kN;
Vor— loading variation coefficient;

£,

VE — coefficient of a variation of the module of elasticity of a concrete;

b
Eocu
4

EOCH

— average value of the module of elasticity of a concrete, N/mm?;

— coefficient of a variation of the equivalent module of elasticity o

h - average value of thickness of a cement-concrete plate, m;
C, - plate thickness variation coefficient;

h

D- average value of diameter of a print of a wheel, m;

VD — coefficient of a variation of diameter of a print of a wheel.

2
2
jVEocu +

1/2

(®)

— average value of the basis equivalent module of elasticity of the basis, N/mm?;

f the basis;

For a possibility of calculations for a formula (8) it is necessary to execute differentiation of a formula
(4) and to establish average values and coefficients of a variation of all initial parameters.

Partial derivatives in a formula (8) are determined by formulas:

Oo K 6-(R
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00, h h -l
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General heterogeneity of multilayered thickness of a construction:

ey ) 14
th_g EJ(V}’[ X (o

9
where: /15— total thickness of road pavement, m;
h; — thickness i of layer, m;
n — quantity of layers in construction or quantity of layers pavement for criterion of a bend of
monolithic layers;
Vi - the coefficient of a variation of thickness of a layer of pavement, is determined experimentally,
or, in the absence of data, by a formula:

Ah
V, =——— (15)
h.
i Bh+hi

where parameters 4, = 2,84; B, = 10,2 for asphalt concrete and A4,=2,84 and B;= 5,6 for other
materials processed by organic cement.
For a cement-concrete plate:

-0,31
v, =0,200-(h ) : (16)
where / — thickness of a cement-concrete plate;
For basis layers:
_ 606,395 (588
hocn — 100 hocii a7

where /,, — thickness of a layer of the basis of rigid pavement.
Coefficient of a variation of the module of elasticity of layers of the basis of multilayered pavement:

% —;\/ﬁ(zs h)z Vo 4V )2 (18)
E>. Egp-hs izl i Ei " " hi
where: V,; — coefficient of a variation of the module of elasticity of a layer pavement.
B

VE E Ei E , here parameters A= 0,9056, B=-0,265;

E;_the elasticity module i a layer, MPa;

E,. — average module of elasticity of a package of layers, MPa.

Coefficient of a variation of parameters of loading.

The coefficient of a variation of diameter of a print of a wheel is accepted according to table 2 for
roads of the I-1V category [4].

.= A
i

Table 2 — Coefficient of a variation of parameters

Durability  variation coefficient V; | Tension variation coefficient, V, for criteria of
Category of | (rigidity) for rigid pavement calculations
th d — - —
e roa for stretching at a for shift. v/ bend of monolithic | Shift in incoherent
bend, Vx e layers, V, layers, V;
1 2 3 4 5
Ia 0,10 0,14 0,15 0,12
Ib-1I 0,12 0,16 0,17 0,12
111 0,12 0,18 0,20 0,14
v 0,15 0,20 0,22 0,16

Note. The coefficient of a variation of diameter of a print of a wheel is accepted equal Vp= 0,05 for
roads of all categories. The coefficient of a variation of pressure changes from 0,15 for roads of the I-III to
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0,25 roads of the IV category. The coefficient of a variation of load of a wheel is equal 0,125 for roads of I,
0,15 —1I, 0,175 — the III categories and 0,25 for the IV category.

Determination of coefficient of a variation of durability of a concrete on stretching at a bend.
The coefficient of a variation of durability of a concrete on stretching at a bend is determined by a

formula

1/2
R R & V(%o T (W)
Vo= [R’i‘ﬁ J Ve +[—j [TV] A [Tp} VMDZ . (19
GRM R K, R 6Np R
where value of partial derivatives is equal:
K
nab N i
R
oR :]}08.%9 1)
K 1 631072
pt
OR 2 Kum
=—06,804-10 'Rlab W (22)
pt pt

Coefficient of a variation of laboratory durability of concrete on stretching at a bend:

-at construction with reached by level of quality

Viigp =— 0,0451 - B 7+ 0,2653, (23)

-at excellent quality

Viiap = — 0,0321 - Byy, + 0,1884, (24)

where By, — a class of durability of a concrete on stretching at a bend.
The coefficient of a variation of the module of elasticity of a concrete is determined by a formula:

Vi =~2,6630150- 10710 Elf +8.5802939-1070 x E, +0,12777443 25)

b

where E-, module of elasticity of a concrete, MPa.
The coefficient of a variation of the module of elasticity of soil of a road base is determined by a

formula:

Vigriay = 0,0565 + 0,065 - In (E),, (26)

where E,.— module of elasticity of soil of a road base.

Results and Discussion.

The example of the analysis of the theoretical solution of tasks with use of formulas 1 — 26 about

influence of factors of heterogeneity of tension and durability rigid pavement is given in fig. 1 — 3.
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Figure 1 — Change of coefficient of a variation of tension to stretching at a bend from a change of:

a) coefficient of a variation of the module of elasticity of the basis 0,10; 0,15; 0,20; 0,25; 0,30;

b) coefficient of a variation of the module of elasticity of a concrete 0,10; 0,15; 0,20; 0,25; 0,30
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Figure 2 — Change of coefficient of a variation of tension to stretching at a bend from a variation of:
a) thickness of a cement-concrete plate at change of coefficient of a variation
of load of a wheel 0,06; 0,09; 0,12; 0,15; 0,18; b) and coefficient of a variation
of thickness of a cement-concrete plate 0,06; 0,08; 0,10; 0,12; 0,14
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Durability variation coefficient to stretching at a bend is also crucial for ensuring reliability of a
design therefore strict control of quality at production of concrete mixes on cement plants and the device of
cement-concrete pavements is required.

When calculating rigid pavement for determination of coefficient of a variation of tension to
stretching at bend C, can to use the nomogram (Fig. 3) or table 3.

0.17 7
0.16 //AV/%/
ﬁ 0.15 /%r/
z 0,75
A
:% m/,é/ e
i 0 127//)‘;

011
006 007 O

08 009

01

0.1

012 013 0.4

Variation of strength. Fruas

ey

0.30

0,25

0.20

N

WL

AN
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Figure 3 — Change of coefficient of a variation of durability to stretching at a bend from a variation of
laboratory durability at change of coefficient of a variation of intensity of the movement respectively 0,15;
0,30; 0,45; 0,60; 0,75; b) the monogram for calculation of coefficient of a variation of tension to stretching at
a bend V,, depending on coefficient plate thickness variations V), at the known variation of loading V'

The analysis of fig. 3 specifies that thickness and increase in a variation of thickness have the greatest
influence on change of coefficient of a variation of tension to stretching at a bend.
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Table 3 — Calculated values of coefficient of a variation of tension to stretching at a bend V,
depending on coefficient variations of thickness of a cement-concrete plate V), at the known variation of
loading Vo

. The coefficient of a variation of tension of V,, at a loading variation Vg

Thickness

variation

coefficient Vj, 0,05 | 0,075 0,10 0,125 0,15 0,175 0,20 0,225 0,25
0,05 0,09 0,10 0,11 0,13 0,14 0,16 0,17 0,19 0,21
0,06 0,11 0,11 0,12 0,14 0,15 0,17 0,18 0,20 0,21
0,07 0,12 0,13 0,14 0,15 0,16 0,17 0,19 0,20 0,22
0,08 0,13 0,14 0,15 0,16 0,17 0,18 0,20 0,21 0,23
0,09 0,15 0,15 0,16 0,17 0,18 0,19 0,21 0,22 0,24
0,10 0,16 0,17 0,17 0,18 0,19 0,21 0,22 0,23 0,25
0,11 0,18 0,18 0,19 0,20 0,21 0,22 0,23 0,24 0,26
0,12 0,19 0,19 0,20 0,21 0,22 0,23 0,24 0,25 0,27
0,13 0,20 0,21 0,21 0,22 0,23 0,24 0,25 0,26 0,28
0,14 0,22 0,22 0,23 0,24 0,24 0,25 0,26 0,28 0,29
0,15 0,23 0,24 0,24 0,25 0,26 0,27 0,28 0,29 0,30

Note. At intermediate values of input parameters, the coefficient of a variation is defined by
interpolation.

Conclusions.

The pavements from high-strength concrete has advantages over the existing types of pavements in
that what the roads from a concrete have sufficient roughness of a surface which allows to develop a
significant speed of movement of cars, the biggest durability, small wear of a surface and coefficient of
resistance of the movement at cement-concrete pavements smaller than at pavements of other types whereby
the reduces fuel consumption and tire wear.

On the basis of the conducted researches are established settlement characteristics of high-strength
concrete; the technique of assessment of reliability of road and airfield pavements from high-strength
concrete is developed, the analysis of influence of factors on reliability of designs of road and airfield with a
pavements from high-strength concrete is made; it is defined technical and economic efficiency of use of
high-strength concrete in road and airfield construction.

It is established that tension variation coefficient to stretching at a bend almost linearly increases at
change of a variation of thickness of a cement-concrete plate and little depends as on coefficient of a
variation of the module of elasticity of the basis, and the module of elasticity of a concrete at their change in
range from 0,10 to 0,30.

The analysis of results of calculations specifies that thickness and increase a variation of thickness
have the greatest influence on change of coefficient of a variation of tension to stretching at a bend and
respectively on reliability of rigid pavements.

Durability variation coefficient to stretching at a bend is also crucial for ensuring reliability of a
constructions of pavement therefore strict control of quality at production of concrete mixes on cement plants
and the device of cement-concrete pavements is required.

At capital repairs and reconstruction, the existing pavements need to be considered as the basis for
strengthening cement-concrete. At new construction it is necessary to give preference to pavements from
high-strength concrete (B 40 ... B 60 and above).

Comparison of cost of binders for construction the cement-concrete and asphalt concrete pavements
indicates on relation of prices bitumen/cement from 5,9 to 6,1 times, the relation asphalt concrete mix /
cement-concrete mix is 2,1 ... 2.8 times, the average is 2.5 times.

Comparison of cost of materials and expenses throughout life cycle of rigid and not rigid pavements
indicates the need constructions roads in Ukraine with a cement-concrete pavement.

It is necessary to develop the catalog of rational construction of rigid pavement for simplification of
construction of rigid pavements.

By results of researches are developed methodical recommendations for application for the purpose of
ensuring reliability of designs of rigid pavement when using a high-strength concrete.
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PE®EPAT

lamensik LII. 3a0e3neueHHs HaIIHHOCTI KOPCTKOTO JOPOKHBOIO OJAATY 3 BHKOPHUCTAHHSIM
BucokoMimaoro Oetony / LII. amensak, M.M. JImutpieB, A.M. mutpuuenko // Bicauk HariomamsHOTO
TpaHcnoptHoro yHiBepcutety. Cepist « Texniuni Hayku». HaykoBo-texniuanit 36ipauk. — K. : HTVY, 2019. —
Bum. 1 (43).

HaBenena weronuka 3a0e3medeHHs HAAIWHOCTI KOHCTPYKIIA JKOPCTKUX JIOPOXKHIX —OJIATIB
AaBTOMOOIUTFHUX JOpIT TMPH BUKOPHUCTaHHI BUCOKOMIITHOTO IIEMEHTOOeTOHHY. MeToamnka po3poOiieHa Ha
OCHOBI y3arajabHEHHS JOCBiAy eKCIUTyaTamii KOHCTPYKLIH KOPCTKHUX JTOPOXKHIX OJSriB aBTOMOOUIBHUX AOPIr
IIpY BUKOPHCTaHHI BHUCOKOMILIHOTO II€MEHTOOETOHHY, aHali3y IPOBEICHHX EKCHEPUMEHTAIbHUX
JOCTI/KEHb Ta MICTUTh BUMOTH, HEOOXiTHI IPU MPOEKTYBaHHI, KOHCTPYIOBAHHI Ta PO3PaXyHKY KOHCTPYKIIN
KOPCTKUX JOPOXKHIX OJSTiB aBTOMOOUIBHUX IOPIr MPU BUKOPHCTAHHI BHCOKOMIIIHOTO IIEMEHTOOETOHHY,
30KpeMa BHMOTH 10 OyZIiBeJbHMX MaTepialliB, IO 3aCTOCOBYIOThbCA. [IopiBHSHHS BapTOCTi MaTepiasiB Ta
BUTPAT MPOTSITOM JKUTTEBOTO ILMKIY JKOPCTKUX Ta HE J>KOPCTKUX IIOKPUTTIB BKa3ye Ha HEOOXiOHICTh
OyIiBHUIITBA B YKpaiHi IOPIr 3 IEMEHTOOECTOHHUM ITOKPUTTSIM.

BceranonieHo, mo koedimieHT Bapiallii HaAMpyTrW PO3TATYBAaHHS TPU BUTHHI MPAKTHYHO JIHIHHO
3pOCTa€E TP 3MiHi Bapiallii TOBIIMHY IEMEHTOOSTOHHOI TUTUTH 1 MaJIO 3aJIC)KHUTh K Bl KoedillieHTa Bapiarii
MOJIYJIS TIPYKHOCTI MiJICTaBH, TaK 1 MOAYJISA MIPYKHOCTI IIeMEHTOOETOHY TpH 1X 3MiHi B Aiana3odi Bix 0,10 go
0,30.

AHaji3 pe3ysbTaTiB po3paxyHKIB IMOKa3ye, IO TOBINMHA 1 301IBIICHHS Bapiallis TOBIIMHH MAarOTh
HaMOLIBIIMK BIUIMB Ha 3MiHY KoedillieHTa Bapiallii Halpyru po3TSATyBaHHS MPH BHTHHI 1 BIAMOBIIHO Ha
HaJIMHICTh )KOPCTKOTO JIOPOXKHBOT'O OJIATY.

Koedimient Bapialii MillHOCTI PO3TSATyBaHHsS TPU BUTHHI TaKOXX Ma€ BUPIMIAIbHE 3HAYCHHS IS
3a0e3neUeHHs HaAifHOCTI KOHCTPYKIIi JOPOKHBOTO OISTY, TOMY ITOTPIOHO KOPCTKHH KOHTPOIb SKOCTI IPH
BHUTOTOBJIEHH] OeToHHUX cymimted Ha 1[B3 1 mpucTpoi neMeHTO0eTOHHUX MOKPUTTIB.

[lpu kamiTadbHOMY PEMOHTI Ta PEKOHCTPYKINI ICHYIOUHMX TOKPUTTS MOTPIOHO pO3TISAIaTH SIK
MMJICTAaBy U1 TTOCHJICHHS TeMeHToOeToHOM. IIpm HOBOMYy OyIiBHHIITBI HEOOXINHO BiIgaBaTH TEpeBary
MOKPUTTAM 3 BUCOKOMiITHOTO OeTonHy (B 40 ... B 60 i Buiie).

Jiss moJermieHHsT TPOEKTYBAaHHS JKOPCTKUX JOPOXKHIX OJSriB HEOOXiAHO pPO3POOMTH KaTajor
paIioHaTbHUX KOHCTPYKIIIN KOPCTKHUX JTOPOXKHIX OJISTIB.

3a pe3yJbTaTaMu JOCTIKEHb PO3PO0ICHO METOIUYHI PEKOMEH 1ALl MPU3HAYCHI JIJIsl 3aCTOCYBaHHS
3 MeTor 3abe3ledeHHs] HaAifHOCTI KOHCTPYKWIH JKOPCTKUX JOPOXKHIX OJISTIB aBTOMOOUIBHHX AOPir
3arajibHOr0 KOPUCTYBaHHsI IIPU BUKOPHCTAHHI BUCOKOMIIIHOTO IEMEHTOOETOHY.

KJIFOUOBI CJIOBA: BUCOKOMIIIHMI [IEMEHTOBETOH, LIEMEHTOBETOH, JIOPOXHIM
OJIAIT, HAJIIMHICTD, PO3PAXYHOK HAJIMHOCTI.

ABSTRACT

Gameliak I.P., Dmitriev M.M., Dmytrychenko A.M. Ensuring reliability of rigid pavement when
using high-strength concrete. Visnyk National Transport University. Series «Technical sciences». Scientific
and Technical Collection. — Kyiv: National Transport University, 2019. — Issue 1 (43).

The method of ensuring the reliability constructions of rigid road clothing with the use of high-
strength cement-concrete. The methodology is based on the generalization experience of operating high-
strength road-building road vehicles with the use of high-strength cement concrete, the analysis of
experimental research carried out, and contains requirements for the design, construction and calculation
constructions of rigid road clothing using high-strength cement concrete, in particular requirements for
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building materials, applied. Comparison of the cost of materials and costs during the life cycle of hard and
hard coatings indicates the need to build roads in Ukraine with cement-concrete coating.

It is established that the coefficient of variation of tensile stress at bending practically linearly
increases with change in the thickness variation of a cement concrete slab and depends little on both the
coefficient of variation af the modulus elasticity of base and the modulus of elasticity cement concrete with
their change in the range from 0.10 to 0.30.

Analysis of the calculations results shows that the thickness and increase of the thickness variation
have the greatest influence on the change in the coefficient of variation of stretching voltage at bending and,
accordingly, the reliability of hard road clothing.

The coefficient of variation of stretching strength at bending is also crucial for ensuring the
reliability of the design road clothing, therefore, strict quality control is required in the manufacture of
concrete mixtures in the plant and cement-concrete coatings.

When major repairs and reconstruction existing coatings should be considered as a basis for
strengthening cement concrete. In the new construction it is necessary to give preference to the coating of
high-strength concrete (B 40 ... 60 and above).

To facilitate the design rigid road clothing, it is necessary to develop a catalog of rational designs
rigid road clothing.

According to the results of the research, the methodical recommendations have been developed for
use in order to ensure the reliability of the structures rigid road clothing for general roads using high-strength
cement concrete.

KEY  WORDS: HIGH-STRENGTH CEMENT-CONCRETE, CEMENT-CONCRETE,
PAVEMENT, RELIABILITY, RELIABILITY CALCULATION.

PE®EPAT

lamenmax M.I1. OOecriedyeHne HANEKHOCTH >KECTKOTO JOPOKHONH ONEKIBI C HCIOJIB30BAHHEM
BbIcOkonpouHoro 6erona / W.I1. I'amensk, H.H. JImutpues, A.H. /Imurpuuenko // Bectauk HanmonaneHoTO
TpaHcmopTHOTro YHHBepcuTeTa. Cepus «Texaumdeckue Hayku». HaydaHo-texanueckuit coopuuk. — K.: HTY,
2019. — Bpm. 1 (43).

HaBenena wmetoauka oOecredeHus HAJIEKHOCTH KOHCTPYKIMM IKECTKMX JIOPOKHBIX —OJEkK]
aBTOMOOMJIBHBIX JOPOT MPU HCIOJIB30BAHUU BBICOKOIPOYHOro OeroHa. MeTtoanka pa3paboTaHa Ha OCHOBE
00001IeHNsT OTIBITA JKCIUTyaTallMl KOHCTPYKIUH JKECTKUX JOPOXKHBIX OJEXKJ aBTOMOOWMIBHBIX JOPOT TPHU
WCIOJIb30BaHUM BBICOKOTIPOYHOIO OETOHA, aHallM3a MPOBEJEHHBIX AKCHEPUMEHTAIBHBIX HCCIIEAOBaHUN U
COJCPKUT TpeOOBaHUS, HEOOXOJUMbIE HPU MPOCKTHPOBAHUM, KOHCTPYHPOBAHMU M PacdyeTe KOHCTPYKLUH
KECTKUX JOPOXKHBIX OEXK] aBTOMOOMJIbHBIX AOPOT IPHU MCIOIb30BAHUH BEICOKOIIPOYHOI0 OETOHA, BKIIOYAs
TpeOOBaHMs K CTPOUTENBHBIM MaTepuajaM, KOTopble puMeHsoTcs. CpaBHEHHE CTOMMOCTH MaTepHajoB U
pacxooB B TCUCHHE KUZHEHHOTO IUKJIA )KECTKUX, U HE KECTKUX MOKPBITUH yKa3blBaeT Ha HEOOXOAMMOCTh
CTPOUTEJILCTBA B YKPAaUHE AOPOT C LIEMEHTOOCTOHHBIM MOKPBITHEM.

YcTraHoBIeHO, YTO KOX(QQHUIMEHT BapHallid HANPSHKCHUS PACTSDKEHHS NMPH M3THOE MPaKTUYECKH
JIMHEMHO BO3pacTaeT NMpu U3MEHEHUN BapHallii TOJIIMHBI IEMEHTOOETOHHON TUIMTHI U Majlo 3aBUCUT KaK OT
ko3 durenTa Bapuauuy MOIyJIsl yOpyrocTH OCHOBaHHMS, TaK M MOAYJIS YIPYTOCTH LIEMEHTOOCTOHA MPH UX
n3MeHennu B quanaszone ot 0,10 go 0,30.

AHanu3 pe3yibTaTOB pPACUETOB IOKA3bIBAE€T, YTO TOJIIIMHA M YBEIMUYEHHE BapHalus TOJIIMHbI
MMEIOT HauOoJblllee BIMSHUEC HAa W3MEHEHHE KOI((UIMEHTAa BapHALUKM HANPSKCHUS DPACTSHKEHHUS NPHU
n3rude ¥ COOTBETCTBEHHO HA HAJIEKHOCTh JKECTKOH TOPOXKHOM OEKIBI.

Koa¢ddumuent Bapuamm mpovyHOCTH pacTsDKEHHE MPH M3rHbe Takke UMEET pelraroliee 3HaYeHHe
JUTs oOecrieueHsT Hae)KHOCTH KOHCTPYKIMH JOPOKHON OZEXK[IbI, TOITOMY HEOOXOIMM JKECTKHI KOHTPOJb
KadecTBa IPHU U3TOTOBJICHNN OETOHHBIX cMecei Ha [[B3 u ycTpoiicTBa 1IeMEeHTOOSTOHHBIX MTOKPBITHH.

[Ipu KanmuTaJIbHOM PEMOHTE U PEKOHCTPYKIIUH CYIIECTBYIOIINX MOKPBITHHA CIIEyeT paccMaTpuBaTh
KaKk OCHOBY MJS YCWIEHHS LeMEeHTOOeToHoM. [Ipr HOBOM CTpOMTENBLCTBE HEOOXOIUMO OTAABaTh
MpeIoYTeHHEe MOKPhITHEM U3 BhIcOKompouHoro 6eToHa (B 40 ... B 60 u BoIte).

it o0serdyeHusl NPOEKTUPOBAHUS KECTKUX JOPOKHBIX OAEXKI HEOOXOAUMO pa3padoTaTh KaTajor
paLMOHANBHBIX KOHCTPYKLUH KECTKUX JOPOXKHBIX OLEHKI.

[To pesynbTatam HcclieoBaHUN pa3padOTaHbl METOIMYECKHME PEKOMEHIAINU NpEeIHa3HAYCHBI IS
IIPUMEHEHUS C LEJIbI0 00eCTIeYeHNUs HAIeKHOCTH KOHCTPYKIHMH KECTKUX JOPOKHBIX OJIEXK] aBTOMOOUIIBHBIX
JOPOT 00IIEro MoIb30BaHMS MTPH UCITOIB30BAHNH BEICOKOITPOYHOTO IIEMEHTOOETOHA.

KJIFOUEBBIE CJIOBA: BBICOKOIIPOUYHLI I[[EMEHTOBETOH, I[EMEHTOBETOH,
JOPOXHAA OJEXIA, HAJAEXXHOCTD, PACUET HAJJEXKHOCTMU.
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