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Complement series of loess rocks was carried out to identify a mechanism of the rock restructuring in the process of
filtration and to demonstrate qualitative nature of gravel and sludge evacuation as well as its metamorphosis under
various conditions. The experiments, concerning filtration movement of water in a device of triaxial compression, make
it possible to evaluate structure changes taking place during the process; besides, a method of erosion forming is
identified. Series of filtration parameter tests has been carried out under the conditions of triaxial compression in the
context of different load values and filtration directions; geostatic pressure has been within 250-300 KPa, and pressure
gradient has been controlled by 20 kPa pressure in the sample. Identify prognostic boundaries for transformation of
suffusion processes into erosion ones. Average values of particle removal as well as their granulometric composition for
the Dnieper region loess soil (2,801 % of the sample weight) have been obtained.
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Byna mpoBezneHa cepist BUIPOOYBaHb JILOCOBHX IOPIJ i3 METOK0 BCTAHOBJICHHS MEXaHI3My Iepeliry mepeOymoBu
CTPYKTYpH MOPOAHM IpU (ibTpalii, a TAKOXK /ISl IPECTaBICHHS KiJIbKICHOI'O XapaKTepy Mpolecy BUHOCY IPYHTOBOTO
MaTepiaiy Ta Horo 3MiHHM B pi3HMX yMoBax. Ha mizicraBi ekcriepuMeHTaIbHUX AOCIIKEeHb (BUIBTPAIiifHOrO pyxXy BOJIU
B NpWiIaJi TPUBICHOTO CTHCKY OLIHEHI 3MIHM CTPYKTYpH, IO BinOyBalOThCS NPH IIbOMY, a TaKOXX BCTaHOBJICHWH
MeXaHi3M yTBOPEHHs epO3iiHUX BUMOIH Y 3pa3kax. Cepis BUIPOOYBaHb (LIBTPAIHIX [TapaMeTpiB MOPiJ IPOBEICHA B
YMOBax TPHUBICHOTO CTHCHEHHS IPH DPi3HUX 3HAYEHHSX HABAHTAXKEHb 1 HampsMKax (iIbTparii, reocTaTHYHUI THUCK
npuiiMaBcs B gianazoni 250-350 kIla, rigpaBiiuHuiA rpaiieHT KOHTPOJIOBABCS TUCKOM Yy 3pa3ky 20 kIla. Bcranosneni
MIPOTHO3HI MeXi nepexoy cy(ho3iiiHuX mpoueciB B epo3iiiHi. OTpuMaHi cepeliHi 3HaueHHs! BUHOCY YaCTHHOK, 8 TaKOX
ix rpaHynoMerpuyHHi ckian it [IpuaHinpoBcskoro apocoBoro cyriuHKy (2,801 % Bin Baru 3paska).

Karouogi ciioBa: npocoBa nopona, (hinprpaliiiHa iHBepcis, epo3is, TPUBICHE CTUCHEHHSI.

PROBLEM STATEMENT. In paper [1] we quaternary from such Dnipropetrovsk gulches as
evaluated changes taking place in loess in the process of Tonnelna and Topolyna were tested under the
its saturation and technogenic underflow filtration, conditions of triaxial compression. To correct load
which provoke a process of the loess structure transition ranges for erosion forming, 250-300-350 kPa geostatic
to the new one characterized by changes in the nature of pressure was applied. Pressure gradient in the sample
structural bonds and new geomechanical factors. was 20 kPa corresponding to actual conditions of the
Experimental results obtained by using a device of soil mass. Time was not limited strictly; the experiment
triaxial compression TriSCAN (VITech, Great Britain) was interrupted when  dying nature of volumetric
helped us to establish the inversion of loess filtration changes in the sample was determined, or material
anisotropy in comparison with its natural occurrence. If evacuation was dying, or when erosion took place.
radial load is o3 = 300 kPa, then suffusion, passing into EXPERIMENTAL PART AND RESULTS
erosion with preceding phase of hydraulically inert OBTAINED. First series of tests met the requirements
cavities formation, is observed. On the assumption of of adown filtration technique. Fig. 1 demonstrates the
the results, complement series of loess rocks was carried results of laboratory tests showing temporal changes in
out to identify a mechanism of the rock restructuring in volumetric deformation. Statistical validity is evaluated
the process of filtration and to demonstrate qualitative with the help of R?=0,98...0,99.
nature of gravel and sludge evacuation as well as its Suffusion with small share of evacuated particles
metamorphosis under various conditions. Moreover, and the greatest activity during first hours after filtration
grain size measurements were performed for the rock has started (4-5 hours) takes place. As values of
and for evacuated material. volumetric deformation demonstrate, certain impulses

Similarly to [1], adown and surface-perpendicular to of the material evacuation fall at a period of up 2 hours;
surface formation effect of filtration flow on soil was then the evacuation minimizes, and dying period is 12
analyzed; however, the emphasis is upon the filtration hours to be in accordance with the sample gradual
formed in parallel to stratum. Taking into consideration restructuring. No deformations, flaws, cavities, and
the fact that in terms of adown filtration it is impossible visible dislodgements showed following visual
to verify that erosion can not be formed, this very inspection of tested samples.

filtration technique has been tested. Samples of loess of
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Figure 1 — The results of quaternary loess adown filtration tests: 250, 300, and 350 kPa are radial loads

The results obtained while using the tests, carried
out in parallel to stratum, are much different. Fig. 2
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Figure 2 — The results of quaternary loess tests while filtrating in parallel to stratum with such values
of geostatic pressure as 250 kPa (a) and 300 kPa (b)
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For all samples tested at o; =300 kPa, and one
sample tested at o3 =250 kPa, erosion formation was
visually documented; the erosion exposes after 6-8
hours after filtration process has started. The quantity of
particles exposing in the period of the test has been
documented; granulometric analysis (according to
Sabanin) of both original and evacuated rock material
has been carried out (Fig. 3). Fig. 4 demonstrates visible
changes in the samples.

The most intensive process of the particles
evacuation (72 % of total mass) took place from 2,5 to

not detected particles

0,3
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=< 0.005 mm

481

6,0 hours in terms of the filtration start. Fig. 2
demonstrates that in the majority of cases the period
takes noticeable changes in the sample volumetric
deformation values.

The nature of evacuated particles in loess can be
explained as follows. In loam soil, suffusion depends
on pore sizes in the soil, and in loess (in accordance
with direct microexamination of S.V. Astapov) separate
pores have been identified; diameter of the pores
exceeds 0,01 mm (in this case it is also important that
the filtration is formed in parallel with stratum).

Distribution of evacuated material according

to its fractions (3.735 g (or 2.801% of total
sample weight) have been evacuated)

37% (1.382 g)

63% (2.353 &)

Figure 3 — Averaged results of granulometric analysis of covered loess in the process of suffusion

Figure 4 — Erosion in loess samples for filtration technique taking place in parallel with stratum

Thus, due to pore undersize, congeries exceeding
them can not be pushed out of soil column, and it takes
much intensity for smaller particles removal. Removal
of soil particle congeries (when molecular adhesion
between congeries is strong) may take place even if
gradients are much less to compare with those for
separate particle removal [2].

In accordance with granulometric ratio of coming
out particles, periodicity and changes in volumetric
deformations one may conclude that in considered loess,
soil congeries removal takes place rather than separate
particle removal. That can be realized owing to
formation of microfissures (starting from 0,2-5 p
fissure opening or even less), which filtration follows

the rules of pressure flow of water [3], and erosion
process starts. Just at initial stages of filtration the
evacuation of relatively identical soil fraction took
place; subsequently, fractional evacuating composition
coincides with total one. Hence, if only separate
particles release was involved, then the structure
experienced its transformation forming dislodgement
zone rather than erosion cavity.

Analysis of the results concerning changes in
volumetric deformations, the qualitative ranges of
removed particles as well as visual observations makes
it possible to identify prognostic zone of suffusion
transformation into the first erosion stage and formation
of closed channel with inert drain surface (Fig. 5).
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Figure 5 — Generalized results of loess tests in parallel to stratum: 250 and 300 kPa are load ranges

CONCLUSIONS. The experiments, concerning
filtration movement of water in a device of triaxial
compression, make it possible to evaluate structure
changes taking place during the process; besides, a
method of erosion forming is identified. Series of
filtration parameter tests has been carried out under the
conditions of triaxial compression in the context of
different load values and filtration directions; geostatic
pressure has been within 250-300 KPa, and pressure
gradient has been controlled by 20 kPa pressure in the
sample. Erosion can not be formed in the process of
vertical filtration; if filtration in parallel to stratum takes
place, then changes in volumetric deformation,
quantities and periodicity of particle removal are
applied to identify prognostic boundaries for
transformation of suffusion processes into erosion ones.
Average values of particle removal as well as their
granulometric composition for the Dnieper region loess

soil (2.801% of the sample weight) have been obtained.
The research is the basis to prognosticate so-called
liquefaction slides being a result of technogenic
filtration load of slopes.
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ABJIEHUA ®UJIbTPAIIMOHHOKW UHBEPCUU U I''TYBMHHOM 3PO3UHA TEXHOTEHHO
HAT'PYKEHHBIX JIECCOBBIX CKJIOHOB
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Bruna npoBeneHa cepust HCIIBITAHUI JIECCOBBIX MOPOJ C IIENBI0 YCTAHOBIICHUS] MEXaHM3Ma [IPOTEKaHUs IePEeCTPOHKH
CTPYKTYpPbI NOPOABI NPH (QHUIBTPALUM, & TAKXKE Ul MIPEACTaBICHHsI KOJIMYECTBEHHOTO XapakTepa Ipolecca BbIHOCA
TPYHTOBOTO MaTepHaia U ero U3MEHEHUsIX B Pa3JINUHbIX YCIOBUsX. Ha OCHOBaHMM SKCIIEpUMEHTAIIBHBIX UCCIIEI0BaHNH
(UIBTPALIMOHHOTO ABHKEHHS BOJBI B IPUOOPE TPEXOCHOT'O CKATHUS OLIEHEHBI U3MEHEHHUSI CTPYKTYPHI, ITPOUCXOISIINE
IPU 3TOM, a TaKKE YCTAHOBIIEH MEXaHW3M OOpa30BaHUs DPO3MOHHBIX NPOMOWH B oOpasmnax. Cepus HCIBITAaHUH
(WIBTPAIMOHHBIX MapaMEeTpPOB IOPOJ IPOBEJICHA B YCIOBUSX TPEXOCHOTO CHXKATHUS IPU PA3IMYHBIX 3HAUYCHHSX
Harpy30K W HampaBieHHsSX (UIbTPAlUH, T'€OCTATUYECKOE JaBJICHHE NpHHUMAaNoch B auamnazoHe 250-350 «lla,
THJIpaBJIMYECKUH TPagreHT KOHTPOJIMpOBajcs AaBieHueM B oOpasue 20 klla. YcraHOBiIEHBI NMPOTHO3HBIE TPAHUIIBI
nepexoia cy(p(Oo3MOHHBIX TPOLECCOB B APO3HOHHBIE. [loNydeHbl cpeqHHMe 3HAYEHHs] BBIHOCA YACTHIl, a TaKkKe HX
rpaHyJIoOMeTpHUYecKuil coctaB s [IpuaHenpoBckoro eccoBoro cyrmuka (2,801 % ot Beca obpasma).

KaroueBsie ciioBa: eccoBas nopoja, GUIbTpalMOHHAs HHBEPCHSI, 3PO3Us, TPEXOCHOE CKATHE.
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