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JNESIKI OCOBJIMBOCTI TEXHOJIOI'Ti BJIAIITYBAHHS JOPOXKHIX IOKPUTTIB I3
T'PABIMHO-EMYJIbCIMHUX CYMIIIEA

AHoTamisi. Y cTaTTi pO3TJSIHYTHH CBITOBHH MOCBiJ 3aCTOCYBaHHS TpaBIiHO-eMyNbCIHHUX CyMilleH, 1o
MOXXYTh OYTH 3aCTOCOBaHI Ha JOporax MICIICBOI0o 3HadeHHs. Bu3HaueHi marepiaiu, 3 SKHMHU JOIIBHO
MOPIBHIOBATH TPaBIHHO-eMYNBCIHHUX CyMilllell Ta TpOBEeNCHWH X TOpPIBHIBHHUN aHami3. BcranoBneHi
3aKOHOMIPHOCTI PO3MOJITYy MyCcTOT B IHUX CyMilllaX y TOPIBHSHHI 13 TapsuuMu acQarbTOOCTOHHUMHU
cymimamu. Po3risiHyTo 0co0nmBocTi HabOpy MIHOCTI Ta (DakTOpH, SIKi BIUIMBAIOTH Ha SKICTh BIAIITOBAHOTO
MOKPHTTS.

OO0’ €exT HOCIHTIHKEHHS — TPaBIiHO-eMYIIBCIHHI CyMiTIi.

KirouoBi ciioBa: aBToMOOUIEHA TOpOTa, TOPOKHE TIOKPHUTTS, TPaBiHO-eMYJIbCIHHA CYMIIll, MilTHICTb.
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SOME TECHNOLOGY FEATURES PLACEMENT OF PAVEMENT WITH GRAVEL-EMULSION
MIXTURES

Abstract. The article reviewed the global experience of gravel-emulsion mixtures can be used on the local
roads. Identified materials with which it is advisable to compare the gravel-emulsion mixtures and conducted
comparative analysis. The established patterns of distribution of voids in these mixtures over hot asphalt
mixtures. The features set the strength and the factors that affect the quality of coverage held.

Object of study - gravel-emulsion mixtures.
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HEKOTOPBIE OCOBEHHOCTH TEXHOJIOT'YMX YCTPOUCTBA JJOPOKHBIX IOKPBITUM C
I'PABUMHO-9MYJIbCUHOHHBIX CMECEHA

AnHoTtamusi. B crathe paccMOTpeH MHUPOBOW ONBIT NPUMEHEHHs TPABHMHO-dMYJIBLCHOHHBIX CMECEH,
KOTOpBIE MOTYT OBITH IPUMEHEHBI Ha JIOpOraX MECTHOTO 3HaueHus. OnpezaeneHbl MaTepUaIIbl, ¢ KOTOPBIMHU
11e1€CO00Pa3HO CPaBHMBATH I'PABMUHO-3MYJILCHOHHBIX CMECEH M IPOBEJCH MX CPaBHHUTEIbHBIA aHaIu3.
VYCTaHOBJICHBI 3aKOHOMEPHOCTH paclpeieieHus] MyCTOT B 3THX CMECSX [0 CPAaBHEHHIO C TOPSYUMHU
acabToOETOHHEIME cMecsiMH. PaccMoTpeHbl 0coOeHHOCTH Habopa MPOYHOCTH W (haKTOPHI, BIUSIOIIAE HA
KaueCTBO YCTPOSHHOTO MOKPBITHS.

OOBEKT UCCIIeIOBAHNUS - TPABUHHO-IMYJILCHOHHEBIE CMECH.

KaoueBbie cjioBa: aBTOMOOWIBHAs JIOpOra, IOPOXKHOE IIOKPHITHE, TPABHMHO-3MYJILCUOHHAS CMECH,
MPOYHOCTb.
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Beryn

CydacHa JOpOXKHS Mepexa YKpaiHU CKJIajaae
Oomu3pko 170 THCSY KM aBTOMOOUIBHHX JIOpIr
3araJibHOr0 KOPUCTYBaHHS. 3 HUX JIOPIT MiCIIEBOTO
3HaueHHs 117 tuc. kM, T0OTO ONMM3bKO 70%, 1
Maii)ke yci BOHH 3HAXOHIATbCA y HE3aJ0BLUILHOMY
eKCIUTyaTallifHOMy CTaHi Ta TOTpeOylOTh He
MEHIIOI  yBarW, aHDX JIOPOTH  JIEP>KaBHOTO
3HAYCHHSI.

Mepexka  MicneBuX  Jopir  YKpaiHM — 1€
aBToMOOUTbHI ~ goporun  IV-V  xateropiii 3
HEBEJIMKOK 1HTEHCHUBHICTIO PYyXy Ta TOPIBHSIHO
HE3HAYHUMH HABaHTA)KCHHSIMH. Tomy
3aCTOCOBYBaTH TYT Ti X caMi METOJU, TEXHOJOTIi
Ta Marepiaiy, o0 i Ha Joporax BUIIMX KaTeropii,
HEe JIOIUIbHO Ta He edeKTuBHO. [loporm HIKYHX
Kareropii moTpe0yloTh IHIIOrO MIiAXOLy [0
OyaiBHUIITBA Ta pEMOHTY. BOHHM BHMararoTh
MIBUJIKOT, HEIOpOroi i yHIBEpCalabHOI TEXHOJOTIT
MIPOBEACHHS JOPOXKHIX POOIT.

EdexTuBHUM BUpIMIEHHSM HABEJACHOTO  BHIIE
MUTAaHHS MOXKE CTaTH BHUKOPUCTAHHS TpaBiiiHO-
EeMYJbCIHHUX CyMIIlIel, SKi B)KE 3aCTOCOBYIOTHCS

AK Yy KpaiHaXx JajeKkoro, Tak 1 OJM3BbKOTrO
3apyOIAOKSL.

OcHoBHa YacTHHA
BnamryBaHHS MOKpPUTTIB 13  BUKOPHUCTaHHSM

rpaBiiHO-eMYJIbCIHHUX CyMillel HaOyjao IMIMPOKOT
MOMYJSIPHOCT1, 30KpeMa, y binopycii. Tam, npu
cniBpoOiTHUITBI  KVYII «bpecrobnnoperpoit» Ta
«bennopH/Il» Oyn0 BOPOBAIHKEHO TEXHOJOTIIO
BJIAIUTYBAaHHS IIApiB  JOPOXKHBOTO Oy Ha
JOpOrax MiCIIEBOTO 3HAYEHHS 3 BHUKOPHUCTaHHSAM
IpaBifHO-EMYNIbCIHHUX CyMIIIed HPUCKOPEHOTO
dbopmyBanns. Tak, ngocmiaHi AUIIHKA — Oyid
30ynoBaHi B psal paiioHiB bpectcbkoi obnacti i3
BUKOpHcTaHHsAM yctanoBok Midland MX-85 Ta
Henbta-100. 3a pesynbraTamu poOiT  Oynu
BHU3HAuU€H1 OCHOBHI ()13MKO-MEXaHI14HI BIaCTUBOCTI,
30KpeMa, Meka MIIHOCTI Ha CTUCK NpHU
temneparypt +20°C, koeQili€eHT BOJOCTIHKOCTI
IpU TPUBAIOMY BOJOHACHYEHHI, BOJOHACHYECHHS
Ta HaOyxaHHsi. BcTraHoOBI€HO, MO0 BIACTHBOCTI
BIIMOBIAAIOTh SIK  Oumopyckkum [1], Tak 1
MDKHapoJAHUM BuMoram [2] no matepianiB. Okpim
TOr0, 3aCTOCYBAaHHS IMX CyMillIedl Jano 3Mory
3HM3UTH aMOPTH3alliifHI Ta eHepreTUYH1 BUTPATH.

I'paBiitHO-eMysIbCIHiHI CyMIIIl  3aCIyrOBYIOTH Ha
yBary uepe3 Te, II0 MalOTh psAJ] IepeBar Iepen
rapssauMu  ac(haabTOOCTOHHUMH CyMIIIaMH, IO
HaifuacTile BUKOPUCTOBYIOThCS B YKpaiHi, a came:
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Introduction

The modern road network of Ukraine
consist of about 170 thousand km of public
roads. Of these local roads is 117 thousand
km, or about 70%, and almost all of them
are in poor operating condition and require
no less attention than the roads of national
importance.

The network of local roads Ukraine - it's
roads 1\VV-V categories with little traffic and
relatively small loads. So here apply the
same methods, technologies and materials
on roads and higher categories are not
appropriate and efficient. Roads lower
categories require a different approach to
building and repair. They require fast,
inexpensive and versatile technology of
road works.

An effective solution to the above
questions can be used gravel-emulsion
mixtures which are already used in
countries far and near abroad.

Main part

Covering surfaces using gravel-emulsion
mixtures gained popularity, particularly in
Belarus. There, in cooperation PMU
"Brestobldorstroy” and  "BeldorNDI"
technology was introduced arranging
layers of pavement on local roads using
gravel-emulsion  mixtures  accelerated
formation. Thus, the research plots were
built in some parts of the Brest region
using plants Midland MX-85 and Delta
100. The results of work were the basic
physical and mechanical properties,
including tensile strength in compression
at + 20 ° C, the ratio of water resistance for
prolonged  water  saturation,  water
saturation and swelling. It was established
that the properties meet both the
Belarusian [1] and international
requirements [2] to the materials. In
addition, the use of these compounds made
it possible to lower depreciation and
energy costs.

Gravel-emulsion mixtures are noteworthy
because they have several advantages over
hot asphalt mixtures, which are often used
in Ukraine, namely: they can be used at
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iX MOXIMBO BHKOPHUCTOBYBAaTH 3a HIKYUX
TeMIieparyp, HDK Tapsuuii acdanabTOOETOH Ta
30epiratu 10 4 MICSIIB Yy BUIJISIII IPUAATHOMY IO
YKJIaIaHHS. Leit Marepian 3a3BU4ai
BUKOPHUCTOBYIOTh B SIKOCTI TIOKPUTTS Ha JOpOrax
IV-V xareropiii, TOOTO camMe Ha JOpOTax MiCIIEBOTO
3HAYEHHS, 1 IIapiB OCHOBH HA JIOPOTax BHUIIHMX
KaTeropiii. 3acTocyBaHHS TpaBIMHO-EMYJIbCIHHUX
cymimied mepenbavae  iX ~ IPUTOTYBaHHS Y
IPYHTO3MIITYBaJIbHIX yCTaHOBKax 3
BUKOPUCTaHHSAM MICIIEBUX MaTepiaiiB i OITyMHOT
eMYJIbCii, 110 CYTTEBO 3HHMIKYE BAapTICTh T'OTOBHX
CyMIIIEH.

OxpiM TOro, 3aCTOCYBaHHs IpaBiiHO-eMYJIbCIHHUX
cymimed Mae cBOi ocoOmmBOCTI. 30Kpema,
3aCJIyrOBy€ Ha yBary Te, IO Y CBIKEBKIAJICHOMY
mapi MPUCYTHS 3HAYHO OUIbIIA KUIBKICTH TOp 1
MyCTOT MOPIBHSHO 13 rapsiauMHu
achasbToOeTOHHUMHU cymimamu (puc. 1, 2).
Benuka kinmpkicTh ApIOHUX MYCTOT B CyMIilli
IMOBIPHO 3 SIBIISIETHCSI BHACIIJOK KOAQJISCICHIIIT
YacCTUHOK OiTyMy, a TaKoX TOMY, IO TIpU
TeMIeparypi HaBKOJIMIIHBOTO CepeIoBHINA
B’s3KiCTh OiTyMy Bumie. Lli MOpOXHMHH BaKKO
BUJATUTH O€3M0CepeIHbO MPH YHIUIBHEHHI, TOMY
JaHWi Tporec BinOyBaeTbcs TMOCTYIOBO  IiJT
BIUIMBOM pPyXy aBTOTPAHCIIOPTY 1 IOTOJHO-
KIIIMaTUYHUX (aKTOPIB.
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Pucynok 1 — Po3nozin mycror mo po3mipam B rapsiaii
acQanbToOeTOHHIH cyMmin
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Pucynox 2 — Posmomin mycToT Mo po3MipaM B

rpaBiiiHO-eMYJIbCIHHIN cymimTi
SAx Hacmigok, B MpoIeci 3MEHIIEHHS KUIBKOCTI
OycTOT y IIapi, BJAIITOBAHOMY 3 TIpaBiliHO-

214

lower temperatures than the hot asphalt
and save up to 4 months in a suitable
packing. This material is usually used as a
coating on the roads of IV-V categories
that is on local roads, foundations and
layers on the roads of higher categories.
The use of gravel-emulsion mixtures
involves cooking them in soilmixing
machines wusing local materials and
bitumen emulsion, which significantly
reduces the cost of ready-made mixes.

In addition, the use of gravel-emulsion
mixtures is different. In particular,
noteworthy that in layer there is a much
larger number of pores and voids relatively
hot asphalt mixtures (Fig. 1, 2). A large
number of small voids in the mix appears
likely due to coalescence of the particles of
bitumen and that the ambient temperature
above the viscosity of bitumen. These
cavities are difficult to remove directly
during compaction, so this process is
gradually influenced by traffic and weather
and climatic factors.
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Figure 1 — The distribution of voids by size in
hot mix asphalt
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Figure 2 — The distribution of size of voids in
a gravel-emulsion mixtures

As a result, in the process reducing the
number of voids in the layer arranged with
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eMyNbCIHHUX cyMmiled, Oyae 30inIbLIyBaTHCS
MOJYNb MPYXHOCTI TOKpUTTS. BumiproBaHHs,
MPOBE/ICHI HA TpamlelieBUIAHUX 3pa3Kax, B3ATHX i3
MNOKPHUTTIB IMOKa3ajiH, W0 MpoTsiroM mepumx 10
MICSIIIB TOKPUTTSI Pi3KO 30UIBIIYE CBOIO MILIHICTb 1
OPOTATOM HACTYMHUX 5 MICALIB IOCTYIIOBO
HaOupae  MIIHICTh,  JOCATAIOYM 3  YacoM
MakcUMabHOTo 3HaueHHs (puc. 3) [3].
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Pucynoxk 3 — Moayns TpYyKHOCTI 3pasKiB,
BUMIPSIHUI IPOTATOM 4acy eKCIUTyaTawii HOKpUTTA

[TapameTpu, 1m0 XapakTepU3YyIOTh KOXKEH eTall
KUTTEBOTO  [HKIY, OYyIyTh  3aJekKaTH  BiJ
[IOYaTKOBOT'O CTaHy JOPOXKHBOI'O MOKPHUTTH, SKE B
CBOIO uepry Oyzae BU3HAYaTUCS crocoboM miadopy
Ta TMPUrOTYBaHHA CyMillll, a TakKoX SKICHO
BUKOHAaHUMHU poboTamMu 3 1i ykimagaHHs. SKicTe
POOIT 3 yKJIaZaHHS TOJIOBHUM YMHOM BU3HAUYAETHCSA
CTYIIEHEM YUIUIbHEHHS.

TakuM 4YMHOM, CTa€ OYEBHUIAHHMM, IO IS
eMYJIbCIHHO-MIHEpATbHUX CyMilllel, 10 MAaloTh
P OCOONMBOCTEHM, HEOOXiIHI BJIACHI METOIN
nigbopy ckiagy 1 BUNpoOyBaHb, BIIMIHHI BiJ
ICHYyIOUMX U1 rapsuux  acgaibTOOETOHHHUX
CyMIIIEH.

Ha xanp, y mammii ywac B VYkpaiHi
HOPMAaTHBHOTO  JOKYMEHTa, IO  BH3HAaYae
mporuenypy — miabopy — CKIamy — eMyJbCiitHO-
MiHEpalbHUX  CyMilllel, TakKoX HE  ICHYE
periJamMeHToBaHOTro MeTony BumpoOyBanb EMC,
o BpaxoByBaB Ou croenudiddai 0COOIMBOCTI
MaTepiajiB JaHOTO TUITY.

HEMae

BucHoBku
3acTOCYBaHHS T'PaBIHO-EeMYJIbCIMHUX CyMIIIeH Ha
aBTOMOOUTBHUX JOporax YKpaiHW, HE JAWUBISYUCH
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gravel-emulsion mixtures will increase the
modulus of elasticity of the coating.
Measurements conducted on trapezoidal
specimens taken from surfaces showed that
during the first 10 months of coverage
greatly increases its strength over the next
5 months, slowly gaining strength,
eventually reaching a maximum value

(Fig. 3). [3]
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Figure 3 — The modulus of elasticity of
samples measured over time coating
operation

The parameters that characterize each stage
of the life cycle, will depend on the initial
state of the road surface, which in turn will
be determined by the method of selection
and mixture preparation and quality work
to its conclusion. The quality of the work
on laying mainly determined by the degree
of compression.

Thus, it becomes apparent that emulsive
mineral mixtures with a number of features
needed their own methods of selection and
testing other than for the existing hot mix
asphalt.

Unfortunately, at present in Ukraine there
is no legislative instrument that determines
the procedure for the selection of
emulsion-mineral mixtures, as there is no
regulated EMC test method that would
take into account the  specific
characteristics of this material type.

Conclusions
The use of gravel-emulsion mixtures roads
Ukraine, despite their obvious benefits, is
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Ha iX OYEBHMIHI BHUIOJIM, Hapas3l HE JOCTaTHbHO
BHBYCHE, OCKUIBKM HE ICHY€ IOBHOI aHaIOrii y
MOBEIIHIII TpaBifHO-EMYJIbCIHHUX CyMiled Ta
rapsuMx 4M  XOJNOJHHX  achaibTOOETOHHUX
CyMilllel, HaBiTh SKIIO BOHM CKJIAQJAIOThCS 13
TaKOTO XK 3aIIOBHIOBAaYa 1 TAKO1 3K KUIBKOCTI OITyMY,
BBEJICHUX 3 OJTHAKOBUM BiJICOTKOBHM
CHiBBiAHOMICHHSM. ToMy mMOTpiOHO IOCTIAUTH
mpouecu  miabopy  ckiamy  cymimed, — ix
MPUTOTYBAaHHA Ta YKJIaJaHHSA, HAOOPY MIIHOCTI
MOKPUTTSI Ta CTPOKY CIYXOM Yy BITUM3HSHHUX
KIIMaTHYHUX  Ta  GKCIUTyaTalliiHUX  yMOBaXx,
BCTAHOBHUTH ONTUMAIbHI PEKUMU iX 3aCTOCYBAHHS,
10 BpPaxoBYBaJlu O OCOOJIMBOCTI MaTepiany LbOTrO
THUITY.
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Penenszentn:

not yet sufficiently examined, because
there is no complete analogy behavior
gravel-emulsion mixtures and hot or cold
asphalt mixtures, even if they consist of the
same filler and such the same amount of
bitumen, entered with the same percentage.
Therefore, we must examine the processes
of selection of the compounds, their
preparation and conclusion, set coatings
durability and service life in local climatic
and operating conditions, to establish
optimum conditions of use, which take into
account the peculiarities of this type of
material.
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