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BILJIUB CTABLJII3ATOPIB HA NOKPAIIIEHHS BJIACTUBOCTEM
I'PYHTIB 3EMJIAHOI'O IIOJIOTHA

AHoOTauis. Y cTaTTi PO3TIISIHYTO NMUTAHHS OIMIHKH (DI3UKO-MEXaHIYHHX BJIACTUBOCTEH TPYHTIB Pi3HHUX
TUTIIB TIpU BBEJCHHI 10 iX CKJIaay crabimizaTopy HoBoro mokomiHHg Envirotak. BBemenusM moGaBku
MOJKJIMBO 3HAYHO MOKPAMUTH (Pi3UKO-MEXaHIYHI XapaKTePUCTHKH TJIMHUCTHUX TPYHTIB, 301IBIIATH
JIOBTOBIYHICT 1 CTIWKICTh MAPiB JOPOKHBOTO OJATY 3 iX 3aCTOCYBaHHSAM. YKpIIUIEHHS cTabiizaTopaMu
TPYHTIB Ta IHIIMX MICIEBUX MaTepiajliB B JOPOXKHIX OJAraXx aBTOMOOUIBHUX JOpIT € OJHIEI 13
HaANO1IBII peaNbHUX MOXKIIMBOCTEH 3HIKEHHS BapTOCTi OyIIBHUIITBA 1 BUTPAT PECypPCiB.

O06’ext mocmimkeHHs — crabimizarop Envirotak.

Meta po0GOTH — MiABUILEHHS MIITHOCTi, BOJO- 1 MOPO30CTIHKOCTI I'PYHTIB pI3HUX THIIIB, YKPIIUIEHUX
crabimizaropom Envirotak.

Metoau HOCIiIKEHb — AaHANITUKO-EKCIIEPUMEHTAIbHI.

Kuro4oBi cjioBa: rpyHT 36MIIIHOTO TI0JI0THA, MOPO30CTIHKICTh, TOBEPXHEBA MIIHICTh, CTAOLIAITIS.
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INFLUENCE OF STABILIZER FOR IMPROVING THE PROPERTIES
OF SUBGRADE SOIL

Annotation. In the article addressed the issue of evaluating physical and mechanical properties different
types of soils with the introduction of their new generation stabilizer composition Envirotak.
Introduction of additives can greatly improve the physical and mechanical characteristics of clay soils,
increase the longevity and durability of the pavement layers. Strengthening soil by stabilizers and other
local materials in the pavement of roads is one of the real possibilities of reducing construction costs and
overhead.
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BJIUSHUE CTABUJIN3ATOPOB HA YJIYYIIEHUE CBOMCTB
I'PYHTOB 3EMJISIHOI'O ITIOJIOTHA

AHHoTanus. B crathe paccMOTpeH BOIPOC ONEHKH (U3UKO-MEXaHWYECKHUX CBOWCTB TPYHTOB Pa3HBIX
TUTIOB TIPH BBEIEHWU B WX COCTaB cTabmim3aTropa HOBOro mokosieHusi Envirotak. Beenenmne noGaBku
MOXXET 3HAUUTENBHO YIYYIIUTh (PUINKO-MEXaHUYECKUE XapPAaKTEPUCTUKA TIMHHUCTHIX TPYHTOB,
YBEJIMYUTH JIOJITOBEYHOCTh M CTOWKOCTBH CIIO€B JOPOKHOW OJEXKIBI C MX NMPUMEHEHHEM. Y KpETIeHHE
cTabunm3aTopaM TPYHTOB M JPYTUX MECTHBIX MaTEPHajOB B JOPOXKHBIX OJEKIIAX aBTOMOOMIBHBIX
JIOpOT SBIISIETCS OAHON M3 HauboJjee peaqbHbIX BO3MOKHOCTEH CHM)KEHUSI CTOUMOCTU CTPOMUTEILCTBA U
3aTpaT pecypcos.

OO0mbekT uccnenoanus - cradbunuzarop Envirotak.

Ilenp paGoThl - MOBBILIEHHE MPOYHOCTH, BOAO- M MOPO30CTOMKOCTH TPYHTOB Pa3IUYHBIX THIIOB,
YKpeIIeHHbIX cTabuin3zaropom Envirotak.

MeTobl HCClleTOBAaHHUMN - aHAIUTHKO-3KCTIEPIMEHTAJIbHEIE.

KioueBble cj10Ba: TPYHT 3€MIISTHOTO IIOJIOTHA, MOPO30CTOMKOCTb, MOBEPXHOCTHAS MPOYHOCTD,
CTaOMITN3AIIHSL.
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ITocTanoBka npodaemu

3ampornoHOBAaHO OIIHIOBATH IO CTa0UIi3aTOpy
o MTOKPAIICHHIO (hi3uKO-MeXaHIYHUX
BIIACTHBOCTEH YKPIMJIGHOTO TPYHTY Ta IO
MOKAa3HUKY MOBEPXHEBOI MIIHOCTI TPYHTOBOTO
mapy. Takok B CTaTTi HaBelIeHI OCOOJMBOCTI
xiMiyHOI B3aemomii Envirotak 3 axkTuBHUMH
YaCTKaMH IPYHTIB Pi3HUX TUIIIB.

HaBenena meroanka BU3HAYEHHS TOBEPXHEBOI
MIIIHOCTI  IPYHTOBOTO  IIapy  YKPIIUIGHOTO
Envirotak micust 15 1 25 uukiiB 3aMOpoKyBaHHS
BinTatoBaHHA. Ha  OCHOBI  TpOBeIEHUX
TOCIIIKEHb 3po0IeHi BHCHOBKH po
edexTuBHICTh cTabimizaropy Envirotak s
IBUIIICHHST MIITHOCTI, BOJIO- 1 MOPO30CTIHKOCTI
TPYHTIB Pi3HUX THUIIIB.

Mertoro poOOTH € TiIBHILEHHS MIITHOCTIi, BOJIO- 1
MOpPO3OCTIMKOCTI  IPYHTIB pI3HUX  THUIIB,
yKkpimieHux crabinizatopom Envirotak.

Ha TepUTOPii VYkpainu HaNO1IBII
PO3MOBCIOKEHUMH € TJIHHUCTI TPYHTH, IPH
3BOJIOKEHHI SIKMX BiI0YBa€ThCs MOTIPUICHHS X
(b13UKO-MEXaHIYHUX BIJIACTUBOCTEN —
MiJBUILEHHS BOJAONOIVIMHAHHA, HaOpsKaHHA,
IUIACTHYHICTB 1 3HMYKEHHS [TOKA3HUKIB MIITHOCTI.

baratopiuni nocimikeHHsT B PI3HUX KpaiHax
CBITY MOKa3aJIy, 110 BUKOPUCTAHHS TOBEPXHEBO-
AKTUBHUX pE4OBUH (ITAP) M1JBUIILY€E
BOJIOCTIHKICTh TJTMHUCTUX IPYHTIB.

BBeneHHSAM AaKTHMBHMX peareHTiB  MOKJIMBO
3HA4YHO MTOKPAIIUTH ¢b13UKO-MexaHIuH1
XapaKTepUCTUKU TJIMHUCTHX IPYHTIB,
301IBIIMNTH JIOBTOBIYHICTh 1 CTIMKICTH IapiB
JIOPOKHBOTO OJATY 3 1X 3aCTOCYBaHHSM.

CrabinizaTopy — 1€ IUPOKUHN KJIac PEeYOBHH, SKi
B MajJuxX J03aX IIO3UTHBHO BIUIMBAIOTh Ha
dbopMyBaHHS BJIACTUBOCTEH JOPOKHBO-
OydiBeJbHMX  MaTepiaiB  gK 3a paxyHOK
aKTuBi3aIliil Qi3UKO-XIMIUHUX IMPOIIECIB, TaK 1 3a
paxyHOK ONTHMI3aIlii TEXHOJOTIYHUX IMPOIIECIB
MPUTOTYBaHHS YKpIMJIeHUX cyMimeidl. Bouu
MOXYTb OyTH PpI3HUMH 3a CKJIagoM 1
MOXO/IPKEHHSIM, BiPiI3HATUCH 32 BIACTHBOCTSIMU,
aje BCiX iX 00’egHye Te, 110 BOHH 301IBIITYIOTh
IIUTBHICTh, MIIHICTH, BOJO- 1 MOPO3OCTIHKICTh
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Formulation of the problem

It is proposed to assess the effect of the
stabilizer to improve the physical and
mechanical properties of soil and reinforced
in terms of surface strength of the soil layer.
The article shows the features of chemical
interaction with the active particles
Envirotak soil types.

The above method of determining the
strength of the surface layer of soil fortified
Envirotak after 15 and 25 cycles of freeze
thawing. Based on the research conclusions
about the effectiveness of Envirotak
stabilizer to improve the durability, water
and frost resistance of soils of different

types.

The aim is to increase the strength, water
and frost resistance of soils of different
types of fortified stabilizer Envirotak.

In Ukraine, are the most common clay soils.
When humidification in these soils there is
deterioration in the physical and mechanical
properties. Is an increase in water uptake,
swelling, reduction in ductility and strength
properties.

Long-term  studies in the  various
countries of the world have shown that the
use of surfactants increases the water
resistance of clay soils.

The introduction of reactive species greatly
improves the physical and mechanical
characteristics of clay soils. This increases
the durability and stability of the pavement
layers.

Stabilizers is a broad class of materials,
which in small doses have a positive effect
on the formation properties of road-building
materials. This is due to the activation of
physical and chemical processes,
optimization of technological processes of
fortified compounds preparation. They may
be different in composition and origin, differ
in their properties, but they all share the
increase in  density, strength, water
resistance and frost resistance of soils,
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IPYHTIB, 3HWXKYIOUH iX MyYUHICTICTb.

B nmaniit cTaTTi pO3TasaaEThes i cTadlIizaTopy
Envirotak Ha TpyHTM pi3HUX THIIB, SKUH HE
TUIBKH MOKparrye (hi3uKo-MexaHIYH1
BJIACTUBOCTI  IJIMHUCTHX  IPYHTIB, aje 1
MMOBEPXHEBY  MIIHICTh  YKPIIJIEHOTO  Iapy
IPYHTY, YTBOPIOIOUH IPYHTOOETOHHY TOBEPXHIO.

I'munaucrti rpyHaTH, yKpimieHi Envirotak MoxyTs
Ooytu BUKOPHCTaHI npu OyIBHUIITBI
aBTOMOOUTBHHUX  JOpIr I yJalITyBaHHS
HIDKHIX IIapiB  JIOpIr BHIIUX KaTeropin 1
MOKPUTTSI AOPIr HMXKHIX KaTeropiid, MmapKoBOK,
CKJIQJICBKUX MPUMIILCHb, eKOHOMIYHHUX
TUMYACOBHX 1 MiJx {3JHUX JOPIT, MOJITOHIB IS
IIOXOBAHHS BIIXOIIB TOLIO.

OcHOBHA YacTHHA

Bukopuctanus ykpimieHux —cTaligizaropaMu
IPYHTIB Ta IHIIMX MICIEBUX MaTepiaiiB B
JOPOKHIX OJsArax aBTOMOOUIBHUX JIOpIT €
OJHIEI0 13 HAWOUIBII pEANbHUX MOXIIMBOCTEH
3HIDKEHHS BapTOCTi OYyIIBHUIITBA 1 BHUTpAT

pecypcis.

Oxpim €KOHOMIYHO1 €(peKTUBHOCTI
KOHCTPYKTUBHI IIapu 13 YKPIIUIEHUX TPYHTIB
3a0e3MeuyoTh [Ghi8ii JIOBrOTpUBAJIE
30epexeHHs piBHOCTI uiapy, crpusie
MOKPAIEHHIO BOJIHO-TETNIOBOTO  PEKUMY
3eMJISIHOT'O TOJIOTHA.

3a paxyHOK pO3KJIaJaHHA BOJM 1 aKTHUBHOIO
10HHOTO OOMIHY 3MEHIIY€THCS TOBILMHA IUTIBOK
BOJM Ha TIOBEPXHI IPYHTOBUX arperaris,
PYWHYETbCS €IEKTPOCTATHYHHMMA TOTEHIIHHUAN
O0ap’ep B TpyHTOBIii cuctemi. OpraHiuHi i0HH,
mo wMmicTaTeest B Envirotak mpocouyroTecsi B
KPUCTATIUHY PELITKY TJIMHUCTHUX 1 MIIaHUCTHX
MiHEpaJiB, BUTICHSIIOYH 3BIATH 10HU H' i OH",
KaTiOHM METalliB, CHPUSIOYH YTBOPEHHIO OLIbII
MILHOTO 3B 513Ky M1 KpHCTaJaMH.

OpraniuHi KaTiOHHM, IO MalOTh 3JaTHICTH IO
10HHOTrO OOMIHY, BCTYMAIOTh B MIIHUN 10HHUH
3B’ S130K 3 MiHEPAJIBLHOIO ITOBEPXHEIO,
BUTICHSIOYM MOJIEKYJIH BOJHM 1 HEHUTpami3yroui
3apsad. B pesynprari IMX  TPOIIECIB
BiOyBa€eThCS arperauis IPYHTY, 3HMKYETHCS
ONTHUMajIbHA BOJIOTICTb, 1BUITYETHCS
MIUJIBHICTE, MIIIHICTE 1 BOOOCTIHKICTD.
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reducing their distending.

This article discusses the effect of the
stabilizer Envirotak on different types of
soil. It improves the physical and
mechanical properties of clay soils, surface
strength reinforced soil, forms a soil-
concrete surface.

Clay soils stabilized by Envirotak can be
used in road construction for the device of
the lower layers of roads of higher
categories and covering the lower categories
of roads, parking lots, warehouses,
economic time and access roads, landfills
and so forth.

Main part

The use of reinforced soil by stabilizers and
other local materials in the pavement of
roads is one of the real possibilities of
reducing construction costs and overhead.

In addition to cost-effectiveness of structural
layers of soil reinforcement provide more
long-term preservation of equality layer
contributes to the improvement of water and
thermal regime of the subgrade.

Due to decomposition of water and the
active ion exchange water decreases
thickness on the surface of soil aggregates,
broken electrostatic potential barrier in the
soil system. Organic ions contained in
Envirotak seep into the crystal lattice of clay
minerals and sandy. They are being
squeezed out of H + ions and OH + metal
cations, facilitating the formation of a strong
bond between the crystals.

The organic cations having the ability to ion
exchange, enter into a strong ionic bond
with the mineral surface, displacing water
molecules and neutralizing charges. As a
result of these processes occurs soil
aggregation, reduced optimum humidity,
increased density, strength and water
resistance.
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[lepeBaru Envirotak HaJ IHITAMHA
cTabi1i3aTopaMu 3aKJICYAETHCSA B TOMY, IIIO:

- BiOOyBaeTbCs  MPHUCKOPEHHS  MPOIECY
MEPETBOPEHHS TPYHTY B KamiHHsA (OeToH) 3a
JIOTIOMOT 010 KaTaTi THYHUX peaxiiit i
aKTHUBI3aIlsl TPAKTUYHO  OyAb-SKOTO  THITY
IPYHTY, 3@ paxyHOK XIMIYHOi B3aeMomii
cTab1113aTOpy 3 aKTUBHUMH YaCTKaMHU CYMIIIIi;

- MOXIMBICTb  BHKOPUCTAHHS  MHIyBAaTUX
TPYHTIB JIJIsI CTBOPEHHS CTAOUIHHUX IIAPiB;

- 3MEHIIIEHHS BOJO HACHUYCHHS OOPOOJICHOTO
IPYHTY MPAKTHYHO hi (0] HIOBHOT
BOJIOHETIPOHUKHOCTI (moBHa BIJICYTHICTb
KalnuIsipHOTO MiTHOMY BOJAM), IO MPHU3BENE IO
301IBIICHHS JOMYCTUMOTO HAaBAaHTAXCHHS Ha

J0pory;
- BUKOPHUCTaHHS OJTHOKOMIIOHEHTHOT O
ctabimizaropy cpusie YIOCKOHAJIEHHIO

TEXHOJIOTii ~ OTpUMaHHS IPYHTOBOi  CyMili
HEOOX1THUX TEXHIYHUX XapaKTCPUCTHK;

ExcnepuMeHTa/IbHA YACTHHA

3a mepiox 3 2015 mo 2016 poku y Bimaimi
KOHCTPYKIIIN JIOPOKHIX OJIATIB JIT
«depxnopHAl» imeni M.ILIynbrina Oynu
MIPOBEJICH1 BUIIPOOYBAHHS IPYHTIB PI3HUX THUIIIB,
HallOIIbIl TOLIMpeHi Ha TepuTopii YKpaiHH.
3pa3ku  IpYyHTIB [Uid BUIpPOOyBaHb  Oyiu
BiJIIOpaHi 3 MUISTHOK aBTOMOOIIBHUX AOPIT, IIO0
3HAXOJATHCA B PIZHUX JOPOKHBO-KIIMaTHYHUX
30Hax Ykpainu. ['muOuHa BUpoOOK Ais BiOopy
ckianana Bix 1 no 2 M (pucynok 1). BinOip,
YIIaKOBKA, TPAHCIOPTYBaHHsA 1 30epiraHHs
3pa3kiB, IPYHTY MpPOBOJWIOCH  BIJMNOBIAHO
JCTY b B.2.1-802001 (I'OCT 12071-2000).
3pa3ku UWIHAPUYHOT (HOpMHU ISl BU3HAUEHHS
(bi13MKO-MEXaHIYHUX BJIACTUBOCTEH IPYHTOBHUX
CyMilllell ~ BUTOTOBJISUIMCH  YIIUIbHEHHSIM Y
dopmax posmipom 50 mm 3a JICTY b B.2.7-89-
99.

Envirotek advantages over other stabilizers
lies in the fact that:

- soil is accelerated conversion process
in the stones (concrete) by means of
catalytic reactions and activation of almost
any type of soil, due to chemical interaction
with the active particles stabilizer mixture;

- the possibility of using silty soil
layers to create a stable;

- reduction of water saturation of the
treated soil is almost completely waterproof
(complete absence of capillary water rise),
which will increase the carrying capacity of
the road,;

- the use of one-component stabilizer
contributes to the improvement of the
technology of soil mix required technical
characteristics;

Experimental

During the period from 2015 to 2016 in the
department of road structures SE
"DerzhdorNDI" name M.P.Shulgina were
tested soils of various types, are the most
common in Ukraine. Samples for testing of
soils were sele cted from sections of road
that are in various road and climatic zones of
Ukraine. Depth of excavation for the
selection ranged from 1 to 2 m (Figure 1).
Sampling, packing, transportation and
storage of samples of the soil carried out in
accordance with GOST V.2.1-802001
(GOST 12071-2000).

Cylindrical samples to determine the
physical and mechanical properties of soil
sealing compounds were produced in the
forms of 50 mm per GOST B V.2.7-89-99.

Pucynox 1 — Bingbip npo6 IpyHTY
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Figure 1 — Soil Sampling
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Kinekictes nomasauas Envirotak ckmamana Bix 1
1o 2 %.
3pa3ku 3 YKpIJICHUX TPYHTOBUX CyMilIei

30epiranuck npu Temmneparypi (20 + 5) y BaHHI
3 T1IpaBIIIYHUM 3aTBOPOM.

Busnauenns (i3uko-MexaHIYHUX BJIACTUBOCTEH
3pa3kiB 13 cymimed, ykpimneHux Envirotak
BimOyBanocs micis 28 116 Habopy MIITHOCTI.

JInst  yKpiIJIGHHS TIPYHTY BHKOPHCTOBYETHCS
po3umH ctabimizaropa Envirotak 3 Bomoro. Bua
IPYHTY, IO BHUIPOOOBYEThCS HABEACHUI B
Tabmmi 1.

BusHayeHHs TOKa3HUKIB  (i3MKO-MEXaHIYHUX
BJIACTMBOCTEH IPYHTOBUX CyMIIIEHi BUKOHYBAIU
BixnoBigHo a0 Bumor JICTY b B.2.7-89-99 Tta
BBH B.2.3-218-002-95. BunpoOyBanus
MPOBOAMJIM Ha OONaJHAHHI CepTU(IKOBAHOTO
BUIpoOyBanbHOTO 1HeHTpy HepxaopH/IL

Tabauus 1 — Bug rpyary

Bun rpysty Cxnany Konnenrpartis
% cTabim3 Topa

Envi ota vy
BOJHOMY
po3uuHi, %

CyrnuHok 100 15,3

JIETKUI

MTAJTyBaTUI

CyrnuHok 100 1 .8

BaXKKHI

MMAJTYBATHI

Cymicok 10 19,5

MIIAHUCTHH

Cymicok 100 20,5

MAJTyBaTUI

Number Envirotek was adding 1 to 2%.

Samples of soil fortified mixtures stored at
temperature 200 in a bath of water-sealed.
Determining the physical and mechanical
properties of samples with mixtures of
fortified Envirotak occurred 28 days after
dialing strength.

To strengthen the soil stabilizer solution
used Envirotak water. Type of soil being
tested is given in Table 1.

Determination  of physico-mechanical
properties of soil mixtures  were
performed  in accordance  with  the
requirements of JICTY b B.2.7-89-99 and
BCH B.2.3-218-002-95. Tests were carried
out on the equipment certified test center
DerzhdorNDI

Table 1 — Type of soil

Type of | Compositio Envirotec
soil n % stabilizer
concentration
in the
aqueous solu
tion, %
Silty loam 100 5,3
easy
Si ty 100 17,8
loam
heavy
Sandy 100 19,5
sandy
loam
Loamy 100 20,5
light sand

PesynpTaTu gociikeHb HaBeleH1 B TaOIuUI 2.
AHami3 JaHWX, HaBEIeHUX Yy Tabmuii 2,
MOKa3yI0Th, mo  gomaBaHHs  Envirotak
MO3UTUBHO BIUIMBAaE Ha IOKA3HUKU MIITHOCTI
BCIX THIIIB I'PYHTIB, MPOTE€ HOTr0 €(PEeKTUBHICTh
BBEIACHHS BHINE, 4YUM OUIbIIE KIJIbKICTH
KOJIOIAHOT TaMHUCTOI (pakuii rpyHTy. Mexa
MILHOCTI TpH CTHUCHEHHI B TOpPIBHSAHHI 3
BUXI1JIHOIO TPYHTOM 301IbIIYyeThCA B 5-6 pasis,
MIIIHICT ~Ha  CTUCK  3a0e3mevyeThcs B
HAaCHMYEHOMY BOJIOIO CTaHi TPYHTY 1 MOpPO3Yy.
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The research results are presented in Table 2.
Analyzing the data in Table 2 show that
the addition Envirotak positively
influences the strength values of all types
of soil, however its introduction efficiency
is higher, the greater the amount of
colloidal clay fraction of soil. Compressive
strength compared to the original soil is
increased by 5-6 times, the compressive
strength is provided in water-saturated soil
condition and frost.
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Tabauusa 2 — Iloka3sHuku (i3UKO-MEXaHIYHUX
BJIACTUBOCTEH IPYHTOBUX CyMIiIlIei, 00poOIeHnX
crabinizaropom Envirotak

Table 2 — Indicators of physical and
mechanical properties of soil mixtures
treated stabilizer Envirotak
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heavy

13,3 | 2,02 | 0,60 - 10,2 -
105 | 382 | 3,5 1,93 58 | 0,71

loam

14,4 | 2,08 | 0,60 - 10,5 -
112 | 396 | 3,2 1,85 58 | 0,72

Loamy |Sandy sandy | Silty loam

light sand

Jlnig Toro, mo6 MiATBEpAUTH MO3UTUBHUN BILTUB
Envirotak crabinizatop Ha (i3UKO-MEXaHIYHUX
BJIACTUBOCTEH  TpyHTY, Oylo  TNpOBEIEHO
BU3HAYEHHSI MIIHOCTI TOBEPXHEBOTO Iapy
IPYHTY 3 HEpYWHIBHHM METOJIOM BHUKOPHUCTAHHS
ONYX npuctpoi - 2,5.

3oBuimHi#  Burmsin  mpuiany  OHIKC-2,5
HAaBEJICHUI HAa PUCYHKY 2.

Pucynok 2 — 3osuinmHiii Burisig npuiany OHIKC-2,5
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To confirm a positive impact Envirotak
stabilizer on the physico-mechanical
properties of the soil, was conducted
determining the strength of the soil
surface layer with a non-destructive method
of using the device ONYX - 2.5.

The exterior of the device ONYX-2.5 is
shown in Figure 2.

Figure 2 — The exterior of of the device ONY X-2.5
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JloCIiDKeHHST TPOBOJMINCH 3 YKPIIJICHUMHU
ITPYHTOBUMH 3pa3KaMu B CyXOMY CTaHi 1 Micis
20 1MKIIB 3aMOPOKYBAaHHS — BiJITarOBaHHSA. 3a
MMOBEPXHEBY MIIHICTh NPUUMAINCh OTpPUMaHI
3HAYEHHs MicIsl BUIPOOYBaHb.

[Tobepx+eba MiyHCmb

20 YUK

Pucynok 3 — [ToBepxHeBa MilHICTh IPYHTOBOTO APy 3
BBe/IeHHsIM crabinizaropy Envirotak: 1 — cyriamnox
JIETKUI TIMITyBaTHUi; 2 — CyITIMHOK BaXKKUH MIUTyBaTuHil; 3 —
ITICOK MILIAHUCTHI; 4 — CYNICOK MUITyBaTHH

3a [OaHUMHM JOCHIIDKEHb BHOHO, M0 IS

CYINIMHUCTUX  IPYHTIB  MicAsSs 5  IUKIIB
3aMOPOXKYBAHHS - BiATaroBaHHS Hme
301JbIIEHHS  MIIHOCTI, IIOTIM  HE3HA4HE

sumkenHs (10 mwmkmiB) Ha  15-20 % i
IPOJOBXKYETbCA 10 BUOpoOyBaHb mnipu 15
nukiaax. TUIbKM MOTIM HAcTymae cradimizaris
MIITHOCTI.

Ane 1 CymMHMCTI IpYHTH 1  CyMIIIaHI
BUINIPOOYBaHHs BUTpUMaiu. ToOTO, MoBepXHEBa
MIIHICTh CTa011130BaHOTO TIPYHTOBOTO IIapy
Envirotak 3a6e3neuena.

BucnoBku
[TpoBeneni nmabopaTopHi MOCHIIKEHHS BIUIUBY
no6asku Envirotak nokaszamu, mo ykpimieHi
ITPYHTH PI3HMX THIIB, BIINOBIIaIOTh BUMOTAM,
AK1 Tpea’sIBISIOTBCS JI0 YKPIIUIEHUX IPYHTIB
3T1THO HOPMAaTUBHUX JTOKYMEHTIB.

3MiHa  TOKa3HUKIB  MIIHOCTI  IPYHTIB 3
nomaBaHHsM Envirotak, y O0ik 30i7IbIIeHHS
MOPIBHSIHO 3 KOHTPOJIBHUMH 3pa3kamMu y 4-5
pa3iB B 3aJ€KHOCTI Bill KUTBKOCTI M00aBKH 1
BUYy TPYHTY CBIJUUTH TMPO  MOXKIIUBICTh
aKTUBHOTO PETYITIOBAaHHS MOTO BIACTUBOCTEH y
BUPOOHUYMX YMOBAX.

Beenenns no6aBku Envirotak B pi3Hi BUIM
TPYHTIB  JIO3BOJIUTH  OTPUMATH  >KOPCTKUH
KOHCTPYKTUBHUU MIAp JOPOXKHBOTO OJATY —
OCHOBH 4H pO0OOYOTO MIapy 3eMJISTHOTO TMOJIOTHA,
10 B M0/IJIbIIOMY 3a0e3MeUnTh
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Research conducted with fortified soil
samples dry and after 20 cycles of freezing -
thawing. For surface strength values
obtained were accepted after testing.

The research results are shown in Figure 3.

W ==

[Tobepxxeba MiyHCmb

20 Yukny

Figure 3 — The surface layer of soil strength with the
introduction of a stabilizer Envirotak: 1 - silty loam
easy; 2 - heavy loam silty; 3 - sand sandy; 4 - silty
loam

According to studies it is clear that for
loamy soil after 5 cycles of freezing -
thawing is an increase in strength, then a
slight decrease (10 cycles) of 15-20% and
continues to test at 15 cycles. Only then
comes the stabilization strength.

But loamy soil and sandy loam withstood
the test. That is, the surface strength of the
stabilized soil layer Envirotak provided.

Conclusions

The laboratory studies the influence of
additives Envirotak shown that
strengthening of soil of various types, meet
the requirements for soil stabilization
according to regulations.

Changes in soil strength with the addition
Envirotak, upward in comparison with
control samples 4-5 times depending on the
amount and type of additive soil indicates
the possibility of adjusting its active
properties in a production environment.
Introduction Envirotak additive in various
types of soil will provide a hard structural
layer of pavement - a base or working layer
of subgrade in the future will provide
operational resilience and durability of the
road structure as a whole.
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