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CESTNE VOZOVKY Z HIADISKA

BUDUCICH POZIADAVIEK CESTNEJ DOPRAVY

PAVEMENTS FROM THE POINT OF VIEW

OF FUTURE REQUIREMENTS OF ROAD TRANSPORT

Cestnd vozovka je dolezitou zloZkou cestnej konstrukcie. Autori

tohto prispevku sa zaoberajii problémami, ktoré sa musia rieSit

nielen v siicasnosti, ale i v budiicnosti. S to najmd tieto otdzky: zlep-
Senia funkcénych vlastnosti povrchu vozovky, vhodnej konstrukcnej
skladby vozovky, vypoctovych metod vozoviek a kvality ich jednotli-
vych vrstiev.

1. Uvod

Pri hladani odpovede na stanovenu problém je nutné vychad-
zat z buducich poziadaviek cestnej dopravy. Aj nadalej je nutné
vychadzat z predpokladu, ze zakladnou funkciou cestnej vozovky
bude vytvaranie podmienok pre bezpecni pohodlni a hospo-
darnu jazdu cestnych motorovych vozidiel pri stanovenych navr-
hovych rychlostiach pocas optimalne stanovenej doby Zivotnosti
konstrukcie cestnej vozovky a za istych ekonomickych podmienok
umoziujucich priebeznu udrzbu cestnych vozoviek.

2. Poziadavky na cestnu vozovku

Cestna vozovka musi byt navrhnuta, vybudovana a udrzia-
vana tak, aby spifala nasledovné poziadavky:
o prevadzkové, zohladnujice naroky uzivatelov ciest:

- bezpecnost cestnej premavky (drsnost povrchu, rovnost),

- pohodlie premavky ovplyvnené nerovnostou vozovky v priec-
nom a pozdiznom smere,

- hospodarnost premavky (valivy odpor, vytlky, rovnost
povrchu).

e technické, zabezpecujuce zivotnost vozovky a tym aj naroky
spravcu komunikacie:

- dostato¢na Zivotnost konstrukcie vozovky, odolnost voci
opakovanym uc¢inkom dopravného zatazZenia, odolnost voci
trhlinam, trvalym deformaciam a starnutiu,

- odolnost vozovky voéi opakovanym ucinkom dopravy pri
nepriaznivych klimatickych a hydrologickych podmien-
kach.

o ckonomické, ktoré vyjadruju:
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Pavement is a very important part of road construction. The
authors of this paper deal with problems which are to be solved not
only at present but also in the future. They are mainly the following
questions: improvement of functional properties of pavement surface,
suitable construction parts, computing methods and quality of different
pavement layers.

1. Introduction

‘When we want to address the above issue problem we have to
consider the future requirements of road transport. It is necessary
to start from the presupposition that the basic objective of road
transport will be to create conditions for safe, comfortable and
economic operations of road vehicles at given designated speeds
during an optimally stipulated life of a pavement construction and
under certain economic conditions that enable a continuous road
maintenance.

2. Pavement Requirements

The pavement has to be designed, constructed and
maintained in such a way as to meet the following requirements:
e operational, considering the demands of users of roads. They

are as follows:

- traffic safety of traffic (surface roughness, evenness),

- traffic comfort, influenced by the surface unevenness in
transversal and longitudinal directions,

- economy, influenced by rolling resistance, pot-holes, even-
ness and surface conditions,

e technical, providing the pavement life and, consequently,
meeting the requirements expressed by the authority in charge
of the road. They are as follows:

- sufficient life of the pavement construction, resistance
against repeated impacts of traffic loading, cracks, perma-
nent deformations and ageing,

- resistance of the pavement against repeated impacts of
traffic under adverse climatic and hydrologic conditions,
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- naklady na stavbu novej vozovky,
- udrzbové naklady na stanoveny pocet oprav pocas planova-
nej prevadzky.
e ckologické s ciefom ochrany okolitého prostredia
- zniZovanie valivého hluku,
- zniZovanie rozstrekovania zrazkovej vody.
e estetické maju vytvarat:
- ur€ita kvalitu prostredia pre vodi¢ov a uzivatelov cestnej
komunikacie,
- architektonické dotvaranie v konkrétnom obytnom ¢i prirod-
nom prostredi.

Cestna vozovka je poCas behu svojej prevadzky vystavena
roznym vplyvom, ktoré postupne zhorSuju jej funkéné vlastnosti,
prevadzkovu sposobilost a vedu k jej degradacii. Rozhodujuce
vplyvy st znazornené na obr. 1.

EXTERNAL EFFECTS

® economic, expressing
- efficiency in the a construction of the new pavement,
- efficiency of the maintenance during operations - road man-
agement system,
e ecological, aiming at environmental protection, such as:
- noise reduction at wheel rolling,
- reduction of the splashing of precipitation water during
a vehicle run,
e aesthetic, creating:
- a certain quality of the environment both for drivers and
users of roads,
- architectural supplement to a concrete dwelling or natural
environment.

During its service, the pavement is subjected to various
influences that deteriorate its functional properties and
operational capacity and lead to its degradation. Critical
influences are shown in Fig. 1.
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Obr. 1. Vplyvy posobiace na cestnii vozovku
Fig. 1 Influences acting on the pavement

3. Konstrukcna skladba vozoviek

V suvislosti so zauzZivanymi technoldgiami vystavby, materia-
lovymi moznostami ako aj poziadavkami na kvalitu povrchu
vozovky su charakteristické Styri typy vozoviek.

1. vozovky asfaltové, ktoré z hladiska mechaniky vozoviek zara-
dujeme ako vozovky netuhé,
2. vozovky s krytom cementobetonovym, ktoré zaradujeme

z hladiska mechanického spravania medzi vozovky tuhé,

3. vozovky kombinované ¢i hybridné, s asfaltovym krytom

a cementobetonovym podkladom,

3. Constructional composition of pavements

Based on the contemporary technologies of building material
conditions as well as on the requirements for the quality of
pavement surfaces, four characteristic types of pavements can be
classified as perspective:

1. asphalt pavements, classified as non-rigid by pavement
mechanics,

2. cement-concrete pavements, also referred to as rigid pavements,

3. combined, or hybrid pavements, with an asphalt coat and
a cement concrete subgrade,
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4. vozovky s krytom dlaZdenym, ktoré sa pouzivaju najmi pre
mestské komunikacie

Asfaltové vozovky patria - a je zrejmé, Ze budu aj v buducnosti
patrit - k najrozsirenejS§im typom konstrukcii vozoviek. Medzi ich
hlavné vyhody patri pohodlie jazdy a zauzivané technologie
vystavby. Ich najva¢sim nedostatkom je nachylnost na vznik trva-
lych deformacii, hlavne pozdiZznych kolaji a mrazovych trhlin.
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4. pavements with a flagstone cover, used mainly for urban com-
munications.

Asphalt pavements are and will remain the most widely used
types of pavements. Their advantages are mostly in driving
comfort and verified technologies of building. Their greatest
shortcoming is proneness to formation of permanent
deformations, mainly, longitudinal ruts and frost cracks in winter.
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Obr. 2 Tradicné zloZenie asfaltovej - netuhej vozovky
Fig. 2 Characteristic composition of an asphalt pavement

Maju nizsiu zivotnost a z toho vyplyvaju zvySené naklady na
udrzbu. Zakladné zlozenie konstrukcie, tak ako je prezentované
na obr. 2, predstavuje perspektivny trend sucasného dimenzovania
netuhych vozoviek.

Pozornost v buducich rokoch bude potrebné venovat najma
zlepSovaniu jednotlivych druhov vrstiev (kryt, podklad, ochranna
vrstva).

Cementobetonové vozovky patria do skupiny vozoviek, ktoré
maju aj nadalej svoju perspektivu. NajzavaznejSim kladom je
najma dlhSia zivotnost a mensie udrzbové naklady. K ich nevyho-
dam patri najma.
® hlucnost jazdy,

e pohodlie jazdy, problém skar.

K perspektivnym technolégiam zniZujicich hlucnost patri
najma vymyvany betéon a drenazny beton.

Kombinované vozovky su vozovky vyuzivajice dobré vlastnosti
cementobetonovych i asfaltovych materialov pri vhodnom kon-
struk¢nom zlozeni. Su to najméa vozovky, ktorych nosnou ¢astou
su staré cementobetonové vrstvy prekryté asfaltovou vrstvou.
VyuZziva sa tu pevnost a trvacnost cementobetdonovych vrstiev
a jazdny komfort asfaltovych povrchov.

Kryty kombinovanych vozoviek su ¢asto vytvarané z drenaz-
nych asfaltovych zmesi hrubky 40 az 70 mm. Zasadnym problé-
mom, ktory nie je doposial uspokojivo vyrieSeny, je kopirovanie
skar.

Dlazdené vozovky su perspektivne hlavne v niektorych Cas-
tiach mestskych komunikacii (zastavka MHD, pristupové komu-
nikacie a pod.).

They require costly maintenance. A perspective composition of an
asphalt pavement can be seen in Fig. 2.

Special attention will have to be paid to the improvement of
physical and mechanical properties of particular layers (surfacing,
subgrade, capping layer).

Cement-concrete pavements will also be common in the future.
When compared with asphalt pavements, cement-concrete
pavements feature longer life and lower maintenance costs. Their
shortcomings are:

e excessive noise during driving,
e lower driving comfort, and joint problems.

Perspective technologies that will reduce noise include
washable and drainage concrete, two-layer coats, etc.

Combined pavements make use of the good properties of the
cement-concrete and asphalt pavements at an appropriate
structural composition. They are mostly pavements which include
old cement-concrete layers overlaid with an asphalt layer. The
strength and durability of cement-concrete layers are combined
with the driving comfort of asphalt surfaces.

Surfacing of combined pavements is often made of drainage
asphalt mixtures with a thickness ranging from 40 to 70 mm. The
basic problem, which has not been satisfactorily solved, is the
copying of joints.

Pavements with flagstone cover are mainly used in sections of
urban transportation (public transport stops, access roads, etc.).
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4. Vypoctové modely konstrukcii vozoviek

Jednym z predpokladov kvalitnej konStrukcie vozovky je
exaktné stanovenie zlozenia a hrubok jednotlivych vrstiev.
Postupne v priebehu ostatnych 20-30 rokov boli u nas i v okolitych
Statoch Eurdpy rozpracované podrobné metodiky dimenzovania
a posudzovania konStrukcii vozoviek.

Charakteristickym znakom tychto metdd je, Ze posudzuju
konstrukciu z dvoch aspektov, a to z hladiska:

e dostatocnej odolnosti voci tvorbe tinavovych trhlin podklado-
vych vrstiev vozovky, ¢i vyjazdovaniu kolaji v asfaltovych vrs-
tvach krytu,

e dostatocnej ochrany voc€i nepriaznivym u¢inkom mrazu, ako na
podlozie a tak aj na povrchové vrstvy.

Vstupnymi charakteristikami s udaje o dopravnom zataZeni
podrobne $pecifikované navrhovymi zatazeniami, idaje o materia-
lovych vlastnostiach (fyzikalno-mechanické vlastnosti vrstiev
vozovky), idaje o hydrogeologickych a klimatickych podmienkach.

K vyssie uvedenym metédam patri aj metodika pouzivana
u nas v zmysle STN 73 61 14. Je mozné predpokladat, ze meto-
dika vypoctu sa bude pouzivat aj v buducich rokoch. Moznosti
skvalitnovania navrhu konstrukcie vozovky budu spocivat najma
v spresinovani vstupnych hodnot pre vypocet napéti a pretvoreni,
v spresinovani metod stanovenia deformacnych charakteristik,
pevnostnych, teplo-technickych ¢i unavovych charakteristik.

V suvislosti s dalsim vyvojom vypoCtovych metéd bude
potrebné zosuladif poziadavky s poznatkami EU. Zakladna
zmena sa bude hlavne tykat skladby tazkych nakladnych vozidiel
(TNV) a ich charakteristik, co povedie ku zmene koeficientov pre
vypocet mnozstva TNV, dalej je to prechod na vysSie napravové
tlaky - 11,5 kN, prepocet na navrhové napravy, nové druhy pneu-
matik a pod.

Presnost vypoctov pri posudzovani vozovKy je silne zavisla od
presnosti degradacnych modelov a funkcii ako je pokles pevnosti
a deformacnych charakteristik od teploty vrstiev.

K hodnoteniu okamZzitého stavu cestnej vozovky sa vo svete
Casto vyuziva subjektivny sposob hodnotenia tzv. indexu prevadz-
kovej sposobilosti vyjadreny v tvare:

IPS .,y = 5,03 — 1,91 log(1+ SV) —
- 0,01 "% — 1,38 RD? (1)
kde:
IPS,, - index prevadzkovej sposobilosti v Case t,
SV -hodnotenie pozdiznej nerovnosti,
RD - hibka kolaje,
C - podiel trhlin na ploche vozovky.

Ch. Molzer [3] udava pokles hodnoty IPS v ¢ase t vztahom (2).

w\B
IPSey = p, — (5, — p.) (;) @)

4. Calculation models of pavement constructions

When we want to improve the quality and life of roads we have
to make input characteristics and calculation methods of road
constructions more exact. Detailed methods of dimensioning and
assessment of pavement constructions were gradually elaborated
in our country and in neighbouring European countries during the
last 20-30 years. The characteristic feature of the above methods is
that the pavements are assessed from two points of view:

o sufficient resistance against fatigue cracks or ruts, and
o sufficient protection against the adverse impact of frost.

Input characteristics, for these methods include: data about
traffic load specified by a transit number of the equivalent
standard axle load, material properties (physical and mechanical
facilities of the construction layers), and hydrogeological and
climatic conditions.

The method known as STN 73 61 14 used in our country also
belongs to the above mentioned methods. This method is also
expected to be used in the years to come. A certain possible
improvement of the design of pavement construction lies in more
precise input values for calculation of stress and distortions, and
in more exact methods for determining deformation
characteristics of strength or fatigue characteristics.

Regarding the further development of our calculation method,
our criteria will have to be in compliance with the EU
requirements. The basic change will mostly concern a composition
of heavy-duty lorries and their characteristics which will lead to
a change of coefficients necessary for calculation of a number of
heavy-duty lorries. It will further result in a change toward higher
axle pressures - 11.5 kN, new types of tyres, etc.

Precision of the calculation needed for the assessment of the
pavement will further depend on how precise degradation models
are and on their function, such as a decrease in strength and
deformation characteristics, on temperature of layers, etc.

Foreign evaluations of a momentary state pavement are often
realised by subjective method - present serviceability index (PSI)
expressed by the equation:

IPS,,, = 5.03 — 1.91 log(1+ SV) —
- 0.01 ¢*% — 1.38 RD? (1)

where:

IPS,,, - present serviceability index (PSI) in time ,t%
SV -valuation of longitudinal unevenness,

RD - rut depth,

C - rate of cracks on the pavement area.

Ch. Molzer [3] specifies the decrease of IPS in time ,t* by
equation (2).

w\B
IPSey = p, — (0, — 1) (;) @)
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kde:
Do - stav v Case t,
D - konecny stav IPS,

w - pocet prejazdov navrhovych naprav,
p, B - funkcie zavislé od typu vozovky.

Nadalej je potrebné venovat pozornost studiu teplotného
rezimu (jeho charakteristik) a unavovych modelov, a to najma ich
hrani¢nych hodnot.

5. Sucasné a budice poziadavky na kvalitu jednotlivych
vrstiev vozovky

Kryt vozovky je najdolezitejSou sucastou cestnej vozovky.
Kumuluje sa v case vela funkcii ako:
zabezpecenie dokonalého kontaktu pneumatiky s vozovkou,
prenos sil z kolesa do podkladu a podlozia,
dobré podmienky pre pohyb vozidla (valivy odpor),
drendZne vlastnosti - odtok vody z povrchu,
izolacia proti zatekaniu vody do podloZia,
estetické poziadavky, farba povrchu,
znizovanie hlu¢nosti,
dostatocna Zivotnost, aby nedochadzalo ku ruseniu premavky.

® 6 6 o o o o o

Drsnost vozovky jedna z rozhodujucich vlastnosti povrchu
ovplyviiuje predovSetkym bezpeCnost cestnej premavky. Z hla-
diska technickych poziadaviek sa v mnohych krajinach sveta vyza-
duju dostatoné protiSmykové vlastnosti vyjadrené najma
sucinitefom pozdizneho trenia na mokrej vozovke. Hodnoty su
zvyCajne zavislé na navrhovej rychlosti cestnej komunikacie.
V sucasnosti je potrebné venovat hlavnu pozornost zostladeniu
spdsobov merani protiSmykovych vlastnosti a uréeniu ich kritic-
kych hodnét.
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where:
Do - state in time ,t*,
p,  -final state of IPS,

1) - number of equivalent standard axle load,
p, B - type pavement dependence functions.

Attention will further be paid to the study of a temperature
regime (its characteristics) and fatigue characteristics, mainly
their boundary values.

5. Requirements for the quality of the pavement layers

The pavement coat is the most important part of the
pavement as it combines several functions, such as:
e providing a perfect contact between the a tire and the pavement,
e transferring forces from the wheel to the subgrade and to the
subbase,
e providing good conditions for movement of the vehicle (even-
ness, rolling resistance),
e maintaining drainage properties - drainage of water from the
surface,
insulating against leakage of water to the subbase,
maintaining aesthetic requirements, colour of the surface,
reducing noise,
sustaining life in order to avoid repairs of the pavements which
interfere with traffic.

The pavement roughness is one of the decisive properties of
the pavement coat which influences, first of all, safety of traffic.
Many countries of the world require antifriction properties
expressed mainly by means of a coefficient of longitudinal friction
on wet pavements. The values are usually dependent on the
designing speed of the road. It is also necessary to pay attention
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Obr. 3. Degradacny model hibky kolaje dldzdenej autobusovej zastdvky

Fig. 3 Rut depth deterioration model of the sett paving bus stop

KOMUNIKACIE / COMMUNICATIONS 1/99 o 61



KOMUNIKCCle

C O MMUNICATION:S

Priecne nerovnosti ovplyvituju bezpecnost a pohodlie dopravy
a dalSie charakteristiky povrchu asfaltovej vozovky. Su rozhoduju-
cim vstupnym parametrom pri posudzovani prevadzkovej spdoso-
bilosti vozovky.

V mnohych krajinach Eurépy su stanovené kritické hodnoty
strednej teoretickej hibky priecnej nerovnosti, ktoré su zvycajne
vyjadrené piatimi kvalitativnymi stupnami, pricom maximalne
hodnoty sa pohybuji cez 20 mm. Pre predpovede vyvoja tohto
javu sa vyuZzivaju degrada¢né modely priecnych nerovnosti, zvy-
Cajne stanovené pre konkrétnu konstrukciu vozovky. Na obr. 3 je
uvedeny priklad rieSenia degradaéného modelu vozovky s dlazde-
nym povrchom podla obr. 4, ktory bol zisteny na zaklade merani
autorov.

Na zaklade experimentalnych merani mdzeme vyjadrit hibku
kolaje vo vseobecnom tvare podla rovnice 3:

to diagnostic methods of measuring the antifriction properties of
the pavement surface and determining their critical values.

Transversal unevenness influences safety and comfort of
transport and further characteristics of the surface of asphalt
pavements. They are decisive input parameters when assessing an
operational capability of the pavement.

In many European countries critical values of mean theoretical
depth of transversal unevenness have been determined. They are
usually expressed in five qualitative degrees, maximum values
exceeding 20 mm. Degradation models of transversal unevenness
are used to forecast the development of the phenomenon. The
models are usually given for a particular pavement construction.

An example of a solution according to the authors’
measurements is presented in Fig. 3. This deterioration model has
been detected for a sett paving bus stop following Fig. 4.

Following our experimental measurements we can express rut
depth in a general form by equation 3:

I = AIn(N,) + B (3)
Ve = AIn(N,) + B (3)
kde: where:
Yue - progndézovand hlbka kolaje, (mm) Ve  -aprognosis of the rut depth, (mm)
N, - pocet prejazdov navrhovych naprav N, - transit number of the equivalent standard axle load
A, B - experimentalne ziskané koeficienty. A, B - experimentally obtained coefficients.
(e)
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Obr. 4. Konstrukcéna skladba posudzovanej autobusovej zastdavky
Fig. 4 A composition of the evaluated sett paving

V buducnosti je potrebné venovat pozornost spresiiovaniu
tychto degrada¢nych modelov so zohladnenim viacerych para-
metrov. ako je:

e teplotny rezim vozovky (najma pocet horucich letnych dni),
e unosnost podloZia vozovky,
® pocet prejazdov navrhovych naprav.

Prikladom takého vyjadrenia mozZe byt vztah odvodeny
v SRN [2].

RD=1336.10"°ST—0,02E,, +

+9,69.107* VLM +2,49 (4)

In the future the degradation models will have to be made
more exact, with more parameters aimed at items such as:
e a pavement temperature regime (mainly a number of hot
summer days),
o the bearing capacity of the pavement subbase,
e a transit number of the equivalent standard axle load

The relation derived in the standard [2] can serve as an
example of the expression

RD =336.10°ST— 0.02 E;, +

+9.69.107* VLM +2.49 (4)

02 ¢ KOMUNIKACIE / COMMUNICATIONS 1/99



kde:

RD - prognoza vyvoja hibky prieénej nerovnosti v mm,

ST - pocet letnych horucich dni,

Ey, - modul deformécie podla nemeckych postupov, [MN.m?]
LM - dopravné zataZenie v tonach.

K perspektivnym technolégiam pre kryty vozoviek, najma ich
obrusnych vrstiev, méZeme zaradit: asfaltové betony mastixové aj
s pridanim modifikacnych prisad, asfaltové mikrokoberce, asfal-
tové koberce drenazne a pod. U cementobetonovych krytov su to
najma dvojvrstvové technologie a dalsie.

Podkladové vrstvy zabezpecuju prenos silovych tucinkov
z krytov vozoviek do nizSie poloZenych ochrannych vrstiev a pod-
lozia. Su vystavené este vysokym hodnotam zvislych napiti od
dopravného zatazenia a Casto najvacS§im radidlnym napétiam,
ktoré sposobuju trhliny vo vrstve a tym koniec Zivotnosti vrstvy
a vozovky. Aby nevznikla trhlina, musi pri posudeni asfaltovych
vozoviek platit:

s 5)
RS,
kde:
or - radialne napétie vo vrstve, [Mpa]
R, - pevnost v fahu za ohybu, [Mpa]
S, - sucinitel Unavy.

Uginok zvislych sil sa prejavi na vozovke vznikom zvislych
a radialnych napati v konStrukcii vozovky, priebeh ktorych je
uvedeny na obr. 5.

Znacny problém vznika pri asfaltom stmelenych podklado-
vych vrstvach, v ktorych najma vplyvom teplot dochadza ku
poklesu takych vlastnosti, ako je pevnost vrstvy Ri, jej modulu
pruznosti a pod. Pre zabezpecenie spravnosti navrhu je potrebné
¢o najpresnejsie stanovit teploty vrstiev pocas roka. U nas sa asfal-
tové vrstvy posudzuju na Styri periody roka (Styri rozne teploty),
v Rakusku na 6 periéd [3]. Pozornost bude potrebné venovat
spresiiovaniu teplotného rezimu vozoviek, zlepSovaniu fyzikalno-
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where:

RD - a prognosis of the development of a lateral unevenness
depth in mm,

ST - anumber of hot summer days,

Ev2 - a deformation modulus according to the German
procedures [MN.m?]

LM - traffic loading in tons.

Asphalt mastic concrete with modification additives, asphalt
microcarpets, asphalt drainage carpets, etc. can be referred to as
progressive technologies suitable for pavement coats, especially
for their abrasive layers. In the group of cement-concrete coats,
there are mainly two-layer technologies to mention.

Subgrade layers provide transfer of force impacts from the
pavement coats to protective layers located below and to the
subbase. They are exposed to high perpendicular effects from the
traffic loading and often to the greatest radial stresses which cause
cracks in the layer and, consequently, terminate both the layer and
pavement service life. In order to avoid crack formation, the
following relation must hold:

T < )

Ri S u
where:

o,  -radial stress in the layer, [MPa]
R, - tensile stress at bending, [MPa]
S, - fatigue coefficient

Horizontal and vertical stresses in the pavement structure are
generated by an influence of a wheel load. The process of these
stresses is shown in Fig. 5.

Mastic asphalt subgrade layers cause a considerable problem. In
these layers, due to temperature changes there is a decrease in such
properties as the strength of the layer Ri, its modulus of elasticity,
etc. In order to achieve a correct design it is necessary to determine
temperatures of the layers within a period of the whole year as
exactly as possible. In our country, the asphalt layers are assessed for
four periods of the year (four different temperatures); in Austria for
six periods [3]. Attention will have to be paid to a more precise

[MPaJ

S ST TS
S ST TS
R
Rl
S S ST S S

Obr. 5. Priebeh zvislych a radidlnych napdti v konstrukcii netuhej vozovky
Fig. 5 Horizontal and vertical stresses in the asphalt pavement structure
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mechanickych vlastnosti vrstiev najmd odolnosti asfaltovych
zmesi vo€i porusovaniu Smykom.

Nestmelené podkladové vrstvy sa Casto pouZivaju ako spodné
podkladové vrstvy a tiez ako vrstvy ochranné, zabezpecujuce
ochranu podlozZia pred nepriaznivymi ucinkami mrazu. Ich
mechanicka ucinnost je zavisla od druhu a zloZenia zfn kameniva,
ale najmi na inosnosti spodnych vrstiev ¢i podlozia. K perspek-
tivnym vrstvam je mozné zaradit napr. mechanicky spevnené
kamenivo - mineralny beton.

Spodné podkladové vrstvy plnia predovSetkym funkciu vrstvy
ochrannej. Pritom sa aj nadalej bude vyuzivat:
e pri nestmelenych vrstvach ich hribka tak, aby nebola prekro-
Cena dovolena hodnota namahania podlozia, priCom musi
platit:

o = oy (6)

e dobra tepelno-izolacna schopnost, aby sa zabezpecCil potrebny
tepelny odpor vozovky.

Podlozie vozovky tvori zaklad pre celii konstrukciu vozovky.
Jeho tnosnost bude zavisla od druhu zeminy, vodného rezimu
a klimatickych podmienok. Kritickou hodnotou pri dimenzovani
vozoviek zostava tzv. jarna unosnost, ktora sa stanovuje z tzv.
strednej hodnoty unosnosti. Pri poklese unosnosti pod urcitu
hodnotu je potom potrebné uvazovat s vylepSovanim podlozia
bud mechanickym spevnenim alebo hydraulickymi spojivami.

6. Zaver

V prispevku boli prezentované zakladné pohlady na kon-
Strukciu cestnej vozovky, jej zloZenie, systém navrhu, ako aj vlast-
nosti jednotlivych vrstiev. Je nutné zdoraznit, Ze aj nadalej je
potrebné venovat pozornost definovaniu poziadaviek na kon-
strukciu cestnej vozovky, spresiovat kritéria na jej posudzovanie
ako aj definovat poziadavky na jednotlivé vrstvy. UrCité rezervy su
najméd v zlepSovani fyzikalno-mechanickych vlastnosti jednotli-
vych vrstiev, v spresnovani vstupnych udajov pre vypocet, v stanov
eni degradacnych modelov konStrukcie vozovky a jej vrstiev, ako
aj v stanoveni ich prahovych hodnot.
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temperature regime of pavements, to the improvement of physical
and mechanical properties of the layers, and especially to the
resistance of asphalt mixtures against damage due to shear.
Non-mastic subgrade layers are often used as bottom subgrade
layers and also as protective layers protecting the subbase against
adverse impacts of frost. Their mechanical efficiency depends on
a type and composition of stone grains, and, mainly, on the
bearing capacity of bottom layers of the subbase. Mineral
concrete, i.e. a mechanically strengthened quarry can be
mentioned as a perspective layer to be used in the future.
Sub-base layers serve first of all as protective layers. They will
also be used in the future:
o their thickness will be used in non-mastic layers so that the per-
mitted value of the subbase loading will not be exceeded. The
following relation must hold:

a; = Tgoy (6)

e a good thermo-insulating ability will be used to ensure the re-
quired thermal resistance of the pavement.

The pavement foundation is a basis for the whole construction
of the pavement. Its bearing capacity will depend on the type of
soil, water regime and climatic conditions. When dimensioning
the pavements, the critical value represents the so-called spring
bearing capacity which is determined from the so-called mean
value of the bearing capacity. When the bearing capacity
decreases under a certain minimum value it is then necessary to
think of possible improvement of the foundation either by means
of mechanical mastic or by means of hydraulic bindings.

6. Conclusions

The paper presents the basic approaches to the construction
of the pavement, its composition, the system of its design as well
as the properties of particular layers. It has to be pointed out that
permanent attention is to be paid to definitions of requirements for
the construction of a pavement, to precise and exact criteria for its
assessment and also to definitions of the requirements for
particular layers. There is still more that can be done: improve
physical and mechanical properties of the layers, make input data
needed for calculations more exact, determine deterioration
models for the construction of the pavement and its layers as well
as determine their threshold values.
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