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ENSURING THE SUSTAINABILITY OF TAILINGS DAMS

This article contains information about the possible dangers of misuse process
and supervision of objects tail economy, and about authors proposed constructive
solutions that can provide reliable stability of such facilities and extend their life.

Keywords: water and sludge economy,; operation of tailings; block type
retaining wall; combined construction.

Water-slurry economy - a set of machines, devices, buildings, transport and aids
for collecting, thickening and dewatering of sludge, bleaching of recycled water.

Water-slurry economy - technological system of water supply, wastewater
treatment and recycled water, sludge and waste fines (tails) enrichment. Acts on those
concentrators that use wet beneficiation methods.

There are three main types of water circuit in factories, what enrich the coal for
coking: single, two-stage, combined.

In factories, enrich the coal coking there are three main types of water circuit:
single stage, two-stage, combined.

Single stage scheme is used for factories that consume less than 2 cubic meters
of water per 1 ton of enriched coal; slurry water is removed from it after the coal
particles with size more than 0.5 mm, is supplied for floatation without prior
condensation.

With two-stage scheme, all water slurry after classifying of the solid phase
supplied to the thickener; to flotation served condensed product and plums from the
thickener returned to the production cycle of gravitational separation. Disadvantages
of the scheme because the placement of devices enlightenment circulating water
requires significant production areas.

The most promising combination regimens in which prior to flotation thickening
only part of the of the slurry water which allows optimal pulp density. All flotation
flow sheets are compulsory link of water and sludge management. Concentrate the
flotation is dewatered, flotation tailings slurry thickens, and then compressed or
dehydrated wastes, enlightened water is returned into the process or sent to an
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external water bodies, usually after prefilter. At the same scheme are processed slurry
water of factories that enrich thermal coal.

Water-slurry economy also includes water recycling systems in factories that
enrich coal, ores of ferrous and non-ferrous metals, as well as mining and chemical
raw materials by wet magnetic or flotation method. Average water consumption per 1
ton of rock mass for coal and oil shale (including recycled water) 3-4 m?, iron ore and
depending on the concentration - 6-14 m? for apatite - 5 m?. Thickening of tailings or
raw sludge is carried to the maximum suspension concentration at which it is possible
the hydraulic transport to tailings. Processes enlightenment of water, sludge
dewatering and fine tailings intensify the additives of coagulants, high molecular
flocculants [1, c.1].

For safe operation of tailings and slime storages regardless of of their type need:

a) Comply with accepted project of schemes filling, methods of manufacture
pulp technology of stacking tailings and the intensity of reclamation;

b) Maintain in the repository project provided for water volume;

c) Produce systematic monitoring of structures and may not exceed design
criteria;

d) Timely perform repairs and measures to eliminate violations encountered
when working tailings and its facilities;

d) Timely perform all measures stipulated by project of environmental measures
and measures to prevent tails’ pollination [2, c.7].

With regard to the protection of the environment during the reconstruction and
operation of dams’ fallouts - work to identify the problem, its elimination and
avoiding are held very carefully and bring results. Because most effectively solve this
kind of problems at the design stage and the introduction of amendments to
unquestioningly the first signs of environmental disaster. But what happens when the
facility been in operation for a long time. Its further development is considered
feasible and life expectancy is reduced to a small number of years. But this kind of
facilities should not be overlooked even after freezing process operation. The threat
of flooding of nearby areas usually increases with the scale of development.

In the village Myrolyubivka near the city of Kryvyi Rih is the process by
building dams fallouts "Myrolyubivske" (mark 140m) to support the processing
power "ArcelorMittal Kryvyi Rih". In the last three stages of construction (from the
mark 120 to mark 135) were erected tanks with a volume of 7.0; 8.5 and 12, 5 million
m3 [3, c.10].

Earlier, not extended to such volumes tailing, in terms of misuse and unforeseen
changes of the soil properties has become unbalanced on one of the observed sites
that threatened close localities, the power Plants and designated for agriculture area.
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XBocTOXpaHunuwe
"Mupomoboexa”

Fig.1 Scheme of tailing "Myrolyubivske"
1. Tailing "Myrolyubovskoe";
2. Zone of breakthrough and potential location of retaining walls;
3. Zone of possible flooding.

In the case of the object been proposed some design decisions that will, in
emergency areas potentially help to extend the lifetime of water and slurry economy
and reduce the risk of areas’ flooding.

It was proposed combined block type
retaining wall (Figure 2) consists of a base
plate 1 of piles 2 and vertical elements made
with prisoners up alone units 3. The vertical
element comprises front and back faces. The
front facet blocks 3 made straight, and the
back in the form of structural surfaces which is
3 protruding pyramid 4 from the kept the soil 5.

Blocks set up alone and interconnected
1 by spikes 6 included in grooves 7 on high
s £ solution 8. On the back facets of vertical

// ///////% element placed two sheets of flexible elastic-
Z compliant material 9, made with bio-folding
polymer (Fig. 3).

Combined block type retaining wall
allows to take significant effort shifting,
resulting from work in conditions of unstable
slopes and sliding slopes and horizontal
movement of the soil at forgery.

5
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Fig.2 Combined block type
retaining wall
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To connect the vertical element
consisting of blocks with base plates
used unit with straight front edge,

x>

back in the form of a pyramid and b NN
spike on the bottom and a groove on i vk
the upper surface.

7

The main components of the
vertical element is a block with a
straight face edge, with the back as a 8
pyramid and a groove on the upper
surface and a spike on the bottom.

Ends vertical element block with a 3
straight face edge, with the back in

the form of the pyramid and spike on

the bottom. Fig. 3 The node A

The stability of the retaining wall is ensured by driving, studs and slots blocks.
Studies have shown that the use of bored piles in the area may cause a shift of the
lower layers of soil and affect existing objects. Therefore can be applied:

- screw piles;

- drilling and mixing technology of making a soil-cement piles.

Connecting blocks 3 can be performed on high-solution. The surface of a
pyramid blocks in contact with soil, reduces horizontal soil pressure and
redistributing its height retaining wall. With the active soil displacement effect
increases. On the dorsum of the vertical element placed two sheets of elastic-
compliant material. The letters are arranged in two rows and serve for uniform
compaction of backfill soil, the first letter serves as antifriction coating to reduce
operating friction forces.

Sheets are made from modern materials that are fully degradable under the
influence of microorganisms in aerobic or anaerobic conditions on carbon dioxide,
methane, water, inorganic compounds and biomass.

Period of decomposition of the polymer depends on the length and structure of
the polymer chain, which in turn makes it possible to select the desired polymer
composition to perform the tasks throughout the operating time of block type
retaining wall. Shortening of polymer chains leads to loss of mechanical properties
(strength, tensile strength, tensile strength on a bend), so elastic-compliant material
sheets 9 selected as follows: the first sheet of a retaining wall thinner but with longer
polymer chains, the second sheet thicker but with shorter polymer chains through this
first letter will be longer serve as antifriction coating and the second perceive and
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distribute torque between the horizontal displacement of soil decompose faster than
the first one.

This designed combined block type retaining wall is able to take significant
shifting, additional load and longer effort taken by the horizontal displacement of
soil, extending its operational period. The proposed combined block type retaining
wall can be used to stabilize unstable slopes and hillsides, and the base plate, piles
and blocks the vertical element can be standardized. It is highly reliable when
operating in critical situations with an unforeseen emergency growth of power
shifting load.

The authors believe that for industrial regions this technology is necessary and
important, as well as creating significant economic benefits. In the event of a critical
situation proposed construction of a retaining wall a special type of dams provide
stability and help avoid the destruction of the nearby communications, agricultural
lands and settlements.
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AHoOTALIA

PosrasigatoThes HeraTUBHI HACTIAKK B MPOLIECI HEMPABWIBHOI €KCIUTyaTallii Ta
HarjasiioM 3a 00’€KTaMH XBOCTOBOTO T'OCHOJApPCTBA. BUIBNIICTE MPOMHCIOBUX
perioHiB YKpaiHu MOXYTh 3IIITOBXHYTUCS 3 TAKOTO POy Mpodiemamu, a M. Kpuswii
Pir Bke mi3HaB JesAK1 HETaTUBHI HACIIIKH.

B yMmoBax HenpaBWwIBbHOI eKCIUTyaTallli 1 TpW HemependadeHux 3MiHax
BJIACTUBOCTEH  IPyHTIB, Jamba XBocTocxoBuila «Mupomo0iBChKke», eTam
HApOIIyBaHHS SKOi 3HAXOJUBCS Ha BimMITII 120M, Ha OJHINA 31 CIOCTEPEIKYyBAHUX
TUITHOK BTpaTHJIa CTIWKICTh, IO TMOCTABWJIO TiJ] 3arpo3y €KOJIOTiI0 HaOIMKEHUX
HaceneHuX myHKTiB, EC Ta BiIBeIEHUX IiJ] CIIILChKE TOCTIOIapCTBO Teputopiit. [lics
YCYHEHHS 3alOJlITHUX PYHHYBaHb, MPOIEC MO HAPOIIyBaHHS AamMOW OOBaTyBaHHS
BIJIHOBUBCS, a BIAMITKa HapoOITyBaHHS nocsria 135M 1 Bke po3poOIIsIIOTECS IPOSKTH
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OyniBHuiTBa Ha BigMiTKax 140 1 145m. Ha ocranHix TphoXx eTanax OyaiBHHUITBA (Bij
BiaM. 120 mo Biam. 135) Oymm 3BeaeHi emHOCTI 00'emoMm B 7,0; 8,51 12, 5 MIIH.M .
ToOTo 1I1e OMH MOXJIMBHUN TPOpUB Oyle HECTH e OUTBIIMMI BIIUB HAa €KOJIOTIIO
JOBKOJIMIIIHBOTO CEPEIOBHUIIIA.

Jlns HamiHOI eKcIuTyartarlii JaHoro o0'€ekTa aBTOpaMH 3aIllpOIIOHOBaHI JesKi
KOHCTPYKTHBHI PIIIICHHS, BIPOBA/HKEHHS SKUX Ha MOTCHIIHHO aBapiiHUX JUISHKAX
JIOTIOMOKE TMPOJIOBXKUTU TEPMIH pPOOOTH BOJHO-IIUIAMOBOIO TOCIOAApPCTBA Ta
3MEHIIUTH PU3UK 3aTOTUICHHS TEPUTOPIi.

3anponoHoBaHa 30ipHa MiAMIpHAa CTIHKa OJIOYHOTO THUIY  CKJIAJAEThCS 3
byHIaMEHTHOI IUJIMTH 13 MNaJIAMH 1 BEPTUKAIBHOTO €JIEMEHTY, BHUKOHAHOIO 3
YKJIaJeHUX OJWH Ha oJWH OJIOKIB. BepTukanbHUN €IeMEHT MICTUTh Y 001 JIMIIbOBY
Ta TWIBHY rpaHi. JIuiboBa rpaHb OJIOKIB BHUKOHAHA MPSMOJIHIWHOIO, a TUJIbHA Y
BUTJISII CTPYKTYPHOI MOBEPXHI, KOTpa SBJIsIE COOOI0 BUCTYIAIOUl Tipamiad 3 OOKy
yTPUMAHOTO IPYHTY.

CrifikicTh TIAMIPHOI CTIHKU 3a0€3MeUy€eThCsl 32 PaxyHOK Majib (TBUHTOBI Maui
a00 I'PYHTOIIEMEHTHI 3a OypO-3MINTyBaJbHOI TEXHOJIOTIE0), IIIUIIIB 1 Ma3iB OJIOKIB.

JlaHa KOHCTPYKIliSl 3/JaTHAa COpUAMATA 3HAYHI 3pYIIyIOYHM Ta JOJATKOBI
HABAHTAXKECHHS Ta II€ JIOBIIUHN Yac CIpUMATH 3yCWIUIS BiJl TOPU3OHTAIBHOTO 3CYBY
IPYHTY, IO TMOJOBXKYE 11 €KCIUTyaTalliiHUI CTPOK; MOXe OyTH BHKOPHUCTAHA JIS
cTabimi3zaIli HECTIMKUX CXWIIIB Ta YKOCIB, IPU I[bOMY (PyH/IaMEHTHA TUIATA, Maji Ta
0JIOKM BEpPTUKAJIBHOTO €JIEMEHTY MOXKYThb OyTu yHi(ikoBaHi. BoHa Biapi3HsS€THCA
BHCOKOIO HAJIWHICTIO €KCIUTyaTallli B KpPUTUYHIA CHUTyallii HemnepeadaueHoro
aBapitHOTO 3POCTAHHS CHJIOBOTO 3PYIIYIOUOTO HABAHTAKEHHS.

Kurouosi cJI0Ba: BOJHO-ITUTAMOBE roCIoAapCTBO; eKCILTyaTaIlis
XBOCTOCXOBHUIIIA; MIAMPHA CTIHKA OJIOYHOTO TUITY; 301pHA KOHCTPYKIIisl.

AHHOTaALUA

PaccmarpuBaroTcs HEraTMBHBIE TMOCIEJACTBHS B TPOLIECCE HEMPABHIBHOM
AKCIUTyaTallMi U HaOMIOJeHUEM 32 00BbEKTAMH XBOCTOBOT'O XO3SiCTBA. BOIBIIMHCTBO
MIPOMBIIUICHHBIX PETMOHOB YKpPaWHbl MOTYT CTOJKHYTbCA C TakOro poja
npoOaemamu, a r. Kpuoii Por yxe mo3Hain HeKOTOpbIe HETaTUBHBIE CJIE/ICTBHUS.

B ycnoBusix HeNpaBWUJIBHOM HKCIUIyaTalluMd MW MOpH  HENPEIBUACHHBIX
M3MEHEHUSX CBOMCTB IPYHTOB, JaM0a XBOocToxpaHmimia «Mupoito0oBCcKoey», dTam
HapalMBaHUsI KOTOPOW Haxoawicsa Ha oTMeTke 120 M, Ha OJHOW M3 HAOJIOIAEMBIX
Y4acCTKOB TMOTEpsia YCTOMYMBOCTh, UYTO TIOCTAaBUJIO TMOJ Yrpo3y HSKOJIOTHIO
MPUOJIMKEHHBIX HACEICHHBIX MyHKTOB, DC M OTBEICHHBIX IOJ] CEIHCKOE XO3SIMCTBO
teppuropuii. [locne ycTpaHeHMsT NPUYMHEHHBIX pPa3pyLICHUH, MPOLECC MO
HapalMBaHUIO J1aMObl OOBAJIOBaHMS BOCCTAHOBWICS, a OTMETKAa HapalluBaHUS
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nocturia 135m u yxe pa3pabaTbIBalOTCs MPOEKTHl CTPOUTENBCTBA Ha OTMETKax 140
u 145M. Ha mocnennux Tpex stamax crpouTenabcTBa (0T oT™. 120 10 otM. 135) Obutn
BO3BEJICHBI €MKOCTH oO0bemMoMmM B 7,0; 85 m 12, 5 MiIaM . Y10 (W (14% 01142078
BO3MOXHBIM TMPOpPHIB  OyleT HeCcTUu emie OoJiblliee BIWSHUE Ha HSKOJOTHUIO
OKPYKaIoIlel Cpebl.

JUist HaleXHOM SKCIuTyaTalldd JaHHOTO OO0BEKTa aBTOPAMH  TPEIOKEHBI
HEKOTOpbIE KOHCTPYKTUBHBIC DEIICHUS, BHEIPEHUE KOTOPBHIX Ha MOTEHIUAIBHO
aBapUUHBIX ydyacTKax I[IOMOXET MPOJJIUTh CpPOK padoThl BOJHO-IILIAMOBOIO
X035IUCTBA M YMEHBIIUTH PUCK 3aTOTUICHUS TEPPUTOPUH.

[Ipennoxennass cOopHas MOANOpHAs CTEHKAa OJIOYHOrO THUIA COCTOUT U3
(GyHIaMEHTHOM IUIMTHI CO CBasMH M BEPTHKAJIHLHOTO AJIEMEHTA, BBIMOJIHEHHOTO W3
YIIOKEHHBIX JAPYT Ha OJUH OJIOKOB. BepTHUKaIbHBIA 3JIEMEHT BKIIOYAET B ceOs
JUIEBYIO U THUIbHYIO TPaHU. Y CTOMYMBOCTH MOANOPHON CTEHKH 00ECIieunuBaeTCs 3a
cyeT cBail (BUHTOBBIE CBaW WJIM TPYHTOIEMEHTHOTO IO Oypo-CMECUTETHHOM
TEXHOJIOTHH ), IITUTIOB U 1a30B OJIOKOB.

JlaHHasi KOHCTPYKIHMSI CIIOCOOHA BOCIPUHUMATH 3HAYUTEIbHBIE CIABUTH H
JOTIOJIHUTENIbHBIE HArpy3KH, IPU 3TOM JIOJTO€ BPEMS BOCHPUHUMATH YCUJIHUS OT
TOPU30HTAIBHOTO CMEIIECHUSI TPYHTA, YIUIMHS €€ JKCIUTyaTallMOHHBIA CPOK; MOYKET
OBITH MCIIOJIb30BaHA MJisi CTAOMJIM3AIMU HEYCTOMYMBBIX CKJIOHOB M OTKOCOB, IPHU
5ToM (yHIAMEHTHAs TUIMTA, CBa W OJIOKM BEPTUKAIBHOIO 3JEMEHTa MOTYT OBITh
yHudunpoBanbl. OHa OTIMYAETCS BBICOKOM HAJEKHOCTBIO HJKCIUTyaTallud B
KPUTHUYECKON CUTyallMd HEMpEeABUACHHOTO aBAapUHWHOTO POCTa CHIIOBOTO CIBHUTas
Harpy3kH.

KiaroueBbie cJioBa: BOJHO-IIIJIAMOBOC XOSHﬁCTBO; 9KCILTyaTalu:Aa
XBOCTOXpaHWJIMIIA, IIOAIIOPHAA CTCHKA OJIOYHOTO THIIA, c60pHa51 KOHCTPYKI M.

Annotation
There are considered the negative effects during the improper operation and
supervision of tail facilities management, and proposed by the authors construction
solutions of a retaining wall of a special type, which can ensure the stability of such
facilities and extend their life.

Keywords: water and sludge economy; operation of tailings; block type
retaining wall; combined construction.





