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Abstract. Complement series of loess soils was carried out to identify a mechanism of
the soil 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 ex-
periments, 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. Identify prognostic boundaries for transformation of
suffusion processes into erosion ones.
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AHHOTauumA. MNpoBeaeHa cepus UCMbITAaHUI IECCOBbLIX MOPOA C LEeNblo YCTaHOBMEHUSA
MEXaHU3Ma NPOTEeKaHUA NEepPecTPOMKKU CTPYKTYpPbl NMOpoabl Npyu GUALTPaALMM, a TaKKe ANnn
NpPeAcTaB/NeHUs KOJIMYECTBEHHOIO XapaKTepa MpoLecca BblIHOCA FPyHTOBOro matepuana u
€ro U3MEHEeHUAX B Pas/INyHbIX yCoBUAX. Ha OCHOBAHUM 3KCMEepUMEHTaNbHbIX MCCNeaoBa-
HUI PUNBTPALMOHHOTO ABUXKEHUS BOAbI B NPpMOOpPE TPEXOCHOIO CHATUA OLLEHEHbl U3MeHe-
HWS CTPYKTYpbl, NPOMCXO4ALME MPU 3TOM, @ TaKKe YCTaHOB/IEH MexaHW3m 06pasoBaHuA
9PO3MOHHbIX MPOMOUH B 0bpasuax. YCTaHOBAEHbI NPOrHO3HbIE rPaHuULbl nepexoaa cyddo-
3MOHHbIX NPOL,ECCOB B 3PO3NOHHbIE.
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Knrouessie cnosa: neccosbie ﬂOpOabl, dJUﬂbmpGuUOHHGFI UHBePCUA, 3p0O3UA, mpexoc-
Hele ucrielmaHusA.

In paper [1] we evaluate changes taking place in loess in the process of its
saturation and technogenic underflow filtration. Experimental results obtained
in a device of triaxial compression TriSCAN (VJTech, Great Britain) helped to es-
tablish the inversion of loess filtration anisotropy in comparison with its natural
occurrence. If radial load is o3 = 300 kPa, then suffusion, passing into erosion
with preceding phase of hydraulically inert cavities formation, is observed. On
the assumption on the results, 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. Moreover, grain size measure-
ments were performed for the rock and for evacuated material.

Similarly to [1], adown and surface-perpendicular to surface formation ef-
fect of filtration flow on soil was analyzed; however, the emphasis is upon the
filtration formed in parallel to stratum. Samples of loess of quaternary from
such Dnipropetrovs’k gulches as Tonnelna and Topolyna were tested under the
conditions of triaxial compression. To correct load ranges for erosion forming,
250-300-350 kPa geostatic pressure was applied. Pressure gradient in the sam-
ple was 20 kPa corresponding to actual conditions of the soil mass.

First series of tests met the requirements of adown filtration technique.
Suffusion with small share of evacuated particles and the greatest activity dur-
ing first hours after filtration has started (4-5 hours) takes place. Certain im-
pulses of the material evacuation fall at a period of up 2 hours; then the evacu-
ation minimizes, and dying period is 12 hours to be in accordance with the
sample gradual restructuring. No deformations, flaws, cavities, and visible dis-
lodgements showed following visual inspection of tested samples.

Results obtained while using the tests, carried out in parallel to stratum,
are much different.

For all samples tested at 03=300 kPa, and one sample tested at 03=250 kPa,
erosion formation was visually documented; the erosion exposes after 6-8 hours af-
ter 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. 1). Fig. 2
demonstrates visible changes in the samples.
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Figure 1 — Averaged results of granulometric analysis of covered loess in the
process of suffusion

The most intensive process of the particles evacuation (72% of total
mass) took place from 2.5 to 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.

Figure 2 — Erosion in loess samples for filtration technique taking place in paral-
lel with stratum

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.
Just at initial stages of filtration the evacuation of relatively identical soil frac-
tion took place; subsequently, fractional evacuating composition coincides with
total one. Hence, if only separate particles release was involved, then the struc-
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ture 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. 3).
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Figure 3 — 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 identi-
fied. Erosion can not be formed in the process of vertical filtration; if filtration
in parallel to stratum takes place 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 re-
gion 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 tech-
nogenic filtration load of slopes.
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AHoTauif. Bu3HayeHi eHepreTUyHi napameTpu 3aranbaeHoro y metan niasmoBoro ra-
30BOr0 CTPYMEHSA, AocniaxeHo $i3nKo-xiMmiyHi Ta MacoobmiHi npouecn B po3nnasi npu ob-
pobui 1oro rasopeareHTHUM cepesoBULLLAMMU.
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Abstract. The identified energy parameters absorbed in metal plasma gas jet investi-
gated physico-chemical and mass transfer processes in the melt when processing it envi-
ronments.
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Bctyn. HemoxnumBictb epeKTMBHOI 06pobKM BCboro 06’emy pigkoro meta-
ny y 6araToToHHOMYy arperaTi npu3sena 40 HeobxigHoCTi 6esnepepBHOro npo-
uecy nosaniyHoro padiHyBaHHA PO3NNaBy y HEBE/JIMKUX YCTAaHOBKax. Pasom 3
uMm 6e3nepepBHICTb Npouecy HaKNadae A0AATKOBI BUMOrM Ha oOpraHisauito
MacornepeHOoCy rasis i WKiAINMBUX AOMILLOK i3 po3nnaBy y padiHytouy ¢pasy. Le
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