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STUDYING COAL SEAM BEDDING TECTONIC BREACH IMPACT
ON SUPPORTING PARAMETERS OF MINE WORKINGS WITH ROOF BOLTING

Purpose. Developing technological solutions for strengthening the weakened zone of rocks when crossing the tectonic breach
zone by development workings (before entering and after exiting the breach) ensuring increased stability of rocks and reducing
outburst risk.

Methodology. Building a computational model of the unstable volume of rocks under investigation that are separated from the
massif by weakening contacts, which is a mathematical representation of spatial distribution of breaches, workings, layers of rocks
and coal layers. Numerical simulation for determining the load on working supports, for assessing the state of unstable roof spans
that are in the zones of influence of disturbed (weakened) zones of coal seams occurrence.

Findings. Technological solutions for metal-frame, combined supports and roof bolting for workings with different degrees of
breach (weakening) of the rock massif are proposed, the expediency of driving workings through the broken areas using a combined
supporting scheme with strengthening by an additional advance support is shown.

Originality. A new technological solution has been proposed for driving mine workings by mounting anchors across the in-
tended fracture lines of the immediate roof rocks, which provides a “contoured rigid” scheme that contributes to the development
of a single monolithic structure that works as a unified rock-support system in mining.

Practical value. The technology consists in the fact that development mine workings driven in the damaged reservoir are sup-
ported in front of the face by steel-polymer anchors mounted into the roof and sides of the working at the entrance, along the
entire length of the zone and at the entrance and exit of the breach, which develops the zones of strengthened support and reduces
defectiveness of the working contours. Strengthening the weakened zone of the massif is performed at the intersection of the tec-
tonic breach zone by the underground mine cavity (at the entrance into the breach), in order to increase stabilization in front of

the massif and reduce the outburst hazard.
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Manifestations of rock pressure in the zones of geological
breach impact. Technological interaction with the rock massif
in the zones of geological breaches is a very complex mining
engineering problem. The dynamics of the rock pressure effect
in the breach zones depends on the spatial relative position of
the working contour and the system of weakening surfaces de-
veloped by the disjunctive. In the areas of disjunctives under
the action of the forces of rock pressure and its own weight
around the workings, the rock massif is divided along the nat-
ural surfaces of weakening.

During the operation of coal mines, geological breaches
play a negative role. Mining in the zones of geological breach
impact always causes a violation of their rhythm, requires the
use of additional organizational and technical measures, time
and money spent on the transition of disturbed zones. This
applies to all types of mining operations without exception:
stoping, controlling rock pressure, driving workings, prevent-
ing gas-dynamic phenomena, etc.

Low-amplitude breaches are not detected by geological
exploration [1]; therefore, they are not taken into account
when planning mining operations. Low-amplitude breaches in
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the workings are unexpectedly revealed, and therefore they
can cause a sudden collapse of lateral rocks, increased gas evo-
lution, initiation of gas-dynamic phenomena and other com-
plications.

From the practical point of view, low-amplitude breaches
are of interest from two positions: their detecting (forecast)
during mining and determining their characteristics in order to
establish the degree of impact on the mining process [2].

Therefore, the purpose of scientific studies of low-ampli-
tude breaches is establishing the patterns and characteristics of
their location, characteristic features [3], state and properties
of the rock massifin the zones of breach impact [4].

The list of issues studied is extremely wide, since low-am-
plitude breaches differ in their parameters (amplitude, angle of
displacer, zone of impact), state (stress-strain, gas-dynamic)
and properties (strength, structural, etc.) of the rock massif at
the site of the breach impact [5].

The likelihood of the rocks and coal collapse, rock out-
bursts and other harmful manifestations of rock pressure de-
pends on the type and parameters of breaches and production,
their mutual orientation in the massif, the purpose of genera-
tion (long-wall face, drift in coal, crosscut, etc.), method of
driving, thickness, strength and geometry of layers of rock and
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coal layers. Combinations of these factors and their parame-
ters in the massif determine the nature of manifestations of
rock pressure and, as a consequence, the different degree of
danger of possible rock breaches and other phenomena [5].

The adhesion of rocks in the zones of displacers in the
presence of sliding mirrors is practically absent. The surface of
the displacer is the boundary dividing the massif into separate
structural blocks.

The surfaces of tectonic fracture and splitting, accompa-
nying breaches are additional loosening contacts dividing the
rocks into small blocks of various shapes, with reduced adhe-
sion between themselves, which forms conditions for erup-
tions and collapses into the working of tectonically broken,
often crushed, coal from disjunctive zones with associated en-
hanced gas emission. Following the coal rushes, rocks can col-
lapse in the workings.

This factor has a great impact on the conditions for stoping
and driving capital and development workings in the zones of
discontinuous geological disturbances.

The tensile strength of sedimentary rocks is 12 or more
times lower than their uniaxial compressive strength. The ten-
sile strength of rocks is even lower in the presence of contacts
of strata, according to which sedimentary rocks are stratified
over time, sometimes under their own weight.

The surface of the working roof that undercuts the rock
massif experiences tensile forces.

Stability of the roof is sharply reduced with increasing the
width of the working production in rough.

In cases when a bursting fault with fractured rocks adjacent
to it lies in the roof of the working, its stability drops sharply.
Under certain conditions, under the action of the forces of
rock pressure and its own weight, massive rock caving occurs
with forming domes up to 10 m and more in height.

The lateral surfaces of the working also experience tensile
forces due to concentration of the reference pressure and tend
to shift towards the working formed in the massif.

Stability of the working side in the presence of a fracture
displacer, a coal seam or a hard contact of the bedding de-
creases.

The lying wall of the working also experiences tension and
is prone to swelling in the case of weak rocks occurrence, beds
or inter-seams of coal in it. In the presence of a displacer in the
working lying wall, swelling of rocks is also not excluded,
which was not observed in normal conditions of driving a
working at a given depth from the surface.

In the roof of the working, with increasing the angle of in-
cidence of the layers, the volume of rocks separated by weak-
ening contacts from the massif increases, increasing the load
on the workings support several times. Consequently, the risk
of collapse increases.
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In the sides of the workings increasing the volume of un-
stable rocks limited by weakened contacts and disjunctives,
occurs with decreasing their angles of incidence. Under the
impact of rock pressure, these volumes of rocks in the form of
wedges, prisms are shifted in the direction of the working ex-
erting intense lateral pressure [6].

Unstable rock volumes, separated from the massif by
weakening contacts, can be established by building a graphic-
analytical model of the studied massif volume, which is a
mathematical expression of the spatial distribution of breach-
es, workings, layers of rocks and coal layers [7].

Below are the results of analytical studies for determining
the load on the support, the estimation of the working con-
tours located in a weakened (disturbed) zone [8§].

The mechanism of rock pressure manifestation in the zones
of disjunctives. Rock pressure manifestation in the zones of
disjunctives was studied by the example of the Saranskaya
mine of the Karaganda coal basin. Fig. 1, a shows the situation
along the 7" western conveyor crosscut of the K, seam at the
Saranskaya mine, and Fig. 1, b shows the stratigraphic col-
umns of the enclosing rocks of the K, seam.

There are stipulated technological measures for safe per-
forming mining operations when driving the 7™ western K,
conveyor crosscut in the zone of unstable rocks (PC43 + 5 —
-53+)5).

In the danger zone, the face is provided with a minimum
stock of materials: for the erection of the advance support
(AMB-22 anchors 2.4 m in length, 30 pcs.); for strengthening
the roof and the chest of the face rocks (wooden anchors,
21 pcs., PUR (polyurethane ampoules) cartridges, 70 pcs.).

When the stope face moves up to 0.5 m due to the rock
massif delamination, the stope face is strengthened by means
of using wooden anchors.

When the roof is unstable (formation of domes above the
support is more than 0.5 m), additional anchors are mounted
(at least 4 pcs.) in the bottom-hole part in advance, with a
1 meter advance under the profile with the use of advance sup-
port.

If the rocks inrush from the roof, the working is supported
by a combined (mixed) support using two KMP A3-17.2 m?
frames and 17 steel-polymer anchors for 1 running m with the
constant advance mounting of anchors.

In hazardous areas of unpredictable low-amplitude geo-
logical breaches, in addition to preventing the collapse of roof
rocks in the face, the backlog of the support from the face in all
technological cycles should not exceed 1.0 m. If it is needed to
increase the deviated section to 1.0 m (with the stope face de-
lamination), there is performed chemical strengthening based
on reinforcement. The role of reinforcement is played by bore-
holes filled with hardening compositions with placed wooden
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Fig. 1. The situation at the 7" western conveyor crosscut of the K, seam:

a — mine workings plan; b — stratigraphic column of the K, seam (dimensions in meters)
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anchors 3.0 m long every 2.0 m of the development to strength-
en the stope face.

Technological measures for safe carrying out of mining
operations when driving the 7" western conveyor cross-cut K
(2 district) in the dangerous zone of geological breach H =
= 1.5 m (PK53 + 7) provide for the following: when crossing
the geological disturbance displacer and the normal distance
from the displacer 3.0 m, the working is driven with strength-
ening the roof with the chemical composition of Bevedol-
Bivedan. Strengthening the roof rocks is to be carried out every
3 m of penetration into bore-holes of at least 3.0 m length, the
injection of the bonding resin composition is to be carried out
after mounting the roof bolting through the injection molding
anchors “IRMA” using a DP-40 pump unit. Each injection
cycle should be carried out in at least three injection anchors
placed at the distance of 1.5—2.0 m from each other; in the
dangerous zone of the geological breach the working support-
ing should be performed with the combined support KMP-
A3-17.2 with mounting 2 frames and 17 anchors AMB-22
2.4 m long for 1 running m, all the anchors should be mounted
with the deviation for the face of 20—25°; when the domes are
formed, they should be drilled with AMB-22 anchors 2.4 m
long; to mount arched support frames, and then to lay the
dukeys between the frame tops and the massif with the dukeys
behind the face not more than 2.0 m; in case of an unstable
roof, to drill additional anchors (at least 5 pieces) in the bot-
tom-hole part in advance, ahead of penetration under the in-
terlayer with the use of the advance support. If necessary (with
increasing the deviation section up to 0.5 m due to the delami-
nation of the stope face) chemical strengthening is performed
on the basis of reinforcement, the role of reinforcement is
played by the holes filled with hardening compositions with
placement of wooden anchors 3.0 m long every 2.0 m with
strengthening the stope face with wooden anchors.

Fig. 3 shows the technology of the chemical strengthening
of the roof, excavating and supporting the contours at half the

not fewer than 3 pcs per
cycle. Bore-hole with the
diameter 42 mm 3 m long.
In each anchor 120-1801
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width of the tunneling cycle and the entire width, respectively.
Fig. 2 shows the technology of the chemical strengthening of
the roof of the 7" western conveyor crosscut on the K, seam.

The described production measures are financially costly,
laborious and reduce the rate of development.

Fig. 3 shows the designing scheme of the model of the
contour coal-rock massif [9].

Studying the deformation pattern at various coefficients of
the rock massif weakening. For the mines of the Karaganda
coal basin the use of technological schemes is typical, which in
the specific mining and geological conditions provide the low-
est costs of mining, the optimal speed of penetration and the
high level of productivity of miners.

For supporting mine workings there are used metal-frame,
combined supports and roof bolting, ensuring the lowest costs
for driving and supporting the workings, taking into account
the possibility of reusing the materials.

The simulation was performed using the ANSYS software
package with building a computational model of the rock mas-
sif around the mine workings [10], divided into finite elements
(Fig. 4) [11]. The mining site of the 7" western conveyor cross-
cut of the K, seam of the Saranskaya mine was considered as
an object of modeling.

The dynamics of the displacements growth along the axis
in the vertical plane Y with metal-frame, combined and an-
chor supporting of the workings at various coefficients of
weakening of the rock massif (0.76; 0.54 and 0.35 is the reduc-
tion of enclosing rocks strength). The most preferred form and
type of support in the zone of influence of the normal coal
seam bedding to the impaired one are arched or mixed with
side anchors (with the first level steel-polymer and the second
level rope anchors), at which lower stresses and displacements
occur in the enclosing rocks. With increasing the depth of the
development (more than 500 m) this is visible, since stresses
and deformations of the soil are significant, and in the roof
they are not significant.

Injection anchors IRMA 1-1
(shown conditionally)

Frames are mounted
every 0.5 m (shown
conditionally)

Fig. 2. Technology of chemical strengthening of the roof of the 7" western conveyor crosscut at the K, seam
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Fig. 3. Designing scheme of the contour coal-rock massif model (a); divided into finite elements (b)
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Fig. 4. Dynamics of changing vertical displacements (m) with the metal-frame (1), combined (2) and roof bolting (3) supporting the
workings with different degree of the rock massif violation:

a, b, ¢ — coefficients of the rock massif weakening, respectively equal to 0.76; 0.54 and 0.35

2
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N e 3 |Bunch anchors
| | 4 |Rope anchors

Fig. 5. Scheme of passing through the disjunctive, weakened zone
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According to Fig. 4, comparing vertical stresses and dis-
placements with different types of support, it can be concluded
that vertical stresses in Fig. 4, 2 are much lower than those
presented in Figs. 4, 7/ and 3.

The dynamics of changes in vertical displacements with
the metal-frame, combined supports and the roof bolting at
various weakening coefficients of the rock massif shows the ex-
pediency of driving the workings through the broken areas us-
ing the combined support scheme. With a pure roof bolting
with significant breaches the working is subject to increased
deformations that can be reduced only when using a combina-
tion of organ frame and bush arched rows or friction racks.

According to the results of the studies, there has been de-
veloped a scheme of passing through the disjunctive (discon-
tinuous), weakened zone, presented in Fig. 5.

The use of the developed schemes for zones with weakened
rocks [12] is performed in such a way:

- a mine underground cavity made in the weakened zone,
is supported in front of the face across the supposed fracture
lines [13] of the massif above the working by the rods fixed
with polymers around the contours in the weakened zone,
which forms the effect of the preliminary impact effect and
provides a stable support for the mine cavity [14];

- there is performed a preliminary reinforcing effect on the
weakened massif [15].

Conclusions. When mounting the roof bolting across the
intended fracture lines of the overlying massif, a “rigid”
scheme is provided to facilitate the development of a single
monolithic slab working as a single “rock-support” system
when carrying out stoping operations.

The main impact on the nature of forming the zones of
rock deformation is rendered by hardness, thickness of the
roof layers contacting with the support, as well as the type of
support used.

The dynamics of changing vertical displacements with
metal-frame, combined supporting and roof bolting for work-
ings with various degrees of the rock massif breaches, shows
the expediency of the heading through weakened areas with
the use of a combined supporting scheme with reinforcement
by an additional advance support.

The preliminary supporting of the destroyed massif when
underground mine cavity passes through it (including near
and at the exit from the breach) ensures reducing the working
cavity contours defectiveness.
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JlocaiKeHHs BIUIMBY TEKTOHIYHMX MOPYIIEHb
3QJI5ITAHHS BYTLIBHOIO ILUIACTA HA MapaMeTpu
KpilJieHHs TipcCbKUX BHPOOOK 3 aHKEPHUM
KpilJIeHHSAM
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Merta. Po3po6Ka TeXHOJIOTiYHMX PillleHb 100 3MillTHEH-
H$1 0c1abJ1eHO1 30HU TPChbKUX MOPiJ MPY MEPETUHI 30HU TEK-
TOHIYHOTO IMOPYIIEHHS MiArOTOBYOIO BUPOOKOIO (10 BXOIY Ta
BUXOJY 3 IOPYILIEHHS) /U1 3a0e3MeYeHHs MiBULLIEHHS CTiii-
KOCTI TipCbKMX TOPiJI i 3HMKEHHS BUKUIOHEOE3MEKU.

Metonuka. [ToOynoBa po3paxyHKOBOI MOJEJi JOCIIIXKY -
BaHOI'O HECTIMKOIro 00CATY MOpi, 110 BiTOKPEMIIIOIOTHCS Bill
MacHBY KOHTaKTaMM OCJIa0JIEHHsI, SIKa € MaTeMaTUYHUM BU-
pazoM TPOCTOPOBOTO PO3MIlllEHHSI TOPYIIeHb, BUPOOOK,
LIapiB MOpin i ruactiB Byriuisg. YuceabHe MOAETIOBaHHS i3
BU3HAYEHHSI HaBaHTaXXeHb Ha KPiIUIEHHSI BUPOOOK, OLIIHKU
CTaHy HECTIMKUX MPOJIbOTIB MOKPIBJIi, IO 3HAXOASTHCS B 30-
Hax BIUIMBY MOpYLIEHUX (0caabJeHMX) 30H 3aJsiTaHHS BY-
riJIBHUX TUIACTIB.

PesyabpraTu. 3anpornoHoBaHi TEXHOJIOTIUHI pillleHHS MTPpU
MeTaJopaMHOMY, KOMOIHOBAaHOMY Ta aHKEPHOMY KpiIUIEHHI
BUPOOOK 3a Pi3HOTO CTYIEHsSI MOPYILIEHOCTI (ocaabaeHHs)
ripcbkoro macusy. [Tokasye 1OLiIbHICTb MPOXOIKH BUPOOOK
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Kpi3b MOpYIIEHi AUISHKUA 3 BUKOPUCTAHHIM KOMOiHOBaHOL
CXEeMHM KpiTIeHHs 3 IOCUJICHHSIM IOTaTKOBUM BUIIEpeIKar0-
YUM KPiTUIEHHSIM.

HaykoBa HoBHM3HA. 3alpONIOHOBAHO HOBE TEXHOJIOTiYHE
pillEHHSI TPU MPOXOIL TIPHUYMX BUPOOOK 3a PaxyHOK
BCTaBJICHHSI aHKEPiB XpECTOM TepeadadyyBaHuUX JIiHill po3io-
My nopin 6e3rocepeaHboi MOKPiBi, 110 3a0e3rneuye ,, KOH-
TYPHY 3KOPCTKY" CXeMY, sIKa CIIPUSIE CTBOPEHHIO €AUHOI MO-
HOJIITHOI KOHCTPYKIIii, 110 MpAaIl0€ MPU BEICHHI TipChKUX
PpOOIT SIK €IMHA CUCTEMA ,,TTIOPOJA — KPIIJIEHHS .

IIpakTyna 3HauuMicTb. TEXHOJIOTIS MOJISITAE B TOMY, 1110
MmiAroToBYa ripHuya BUpoOKa, sika IIpOBOAMUTLCS I10 MTOpYILIe-
HOMY IJIaCTy, KpinuThes nomnepeny GpoHTY BUOOK KOHTYp-
HUMM CTajlernoiMepHUMI aHKEpaMu, 1110 BCTAHOBIIOIOTHCS
B TIOKPiBJIIO 1 OOKM BUPOOKM Ha BXOJi, MO BCili TOBXUHI
30HM i1 HA BUXO/Ii i3 TOPYILLIEHHS, 1110 CTBOPIOE 30HU MTOCUJIE-
HOTO KPiTUIEHHS Ta 3HUXYE Ae(HEKTHICTh KOHTYPiB BUPOOKU.
ITpoBoaUTHCS BUTlepeIKaIbHE 3MiIIHEHHST 0CJ1a0JIeHOI 30HU
MacuBY TIPU MEPETUHI 30HU TEKTOHIYHOTO TTOPYIICHHS ITi/-
TOTOBYOIO BUPOOKOIO (10 BXOAY B MOPYILIEHHS), IS MiABU-
IIeHHsT cTabifizalii rmomnepeny po3TallioBaHOTO MacHUBY Ta
3HMKEHHSI BUKMIOHEOE3MEeKMU.

KurouoBi ciioBa: eipcwici nopodu, eeonoeiumi nopyuienns, 2ip-
HUuua supodka, mpiwuHu, 610K, aHKep

Uccnenopanue BIMSHUSA TEKTOHHYECKHX
HApYLIeHMiA 3a/IeraHus YroJbHOro Imiacra
HA mapaMeTpbl KpeIJIeH!s1 TOPHBIX BbIPAOOTOK
C AHKepHOil Kpenbio
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Ienb. Pa3paboTka TEXHOJIOTMYECKMX PEIICHUI I10
YIIPOUYHEHUIO OCIabJIeHHOM 30HBI TOPHBIX MOPOJ MPU Tepe-
CEYCHMU 30HBI TEKTOHWYECKOTO HapyIIeHUs IOArOTOBH-

TeJbHOM BBIPAOOTKOM (IO BXOIA M Ha BBIXOIE W3 Hapylle-
HMs1), 00eCIIeYrBAIOIIEi OBBIIIEHUE YCTOMIYNBOCTHA TOPHBIX
IMOPOJ I CHUKEHUS BBIOPOCOOITACHOCTH.

Meroauka. [TocTpoeHue pacyeTHO MOMEIN MCCIeIye-
MOTO HEYCTOWYMBOTO 00beMa MOPOI, OTIAEISIEMBbIX OT MaCCH-
Ba KOHTAaKTaMM OCJIA0JICHHUsI, KOTOpasl SIBJISIETCSI MaTeMaTH-
YECKUM MpeICTaBIeHNEM MTPOCTPAHCTBEHHOTO pa3MeIleHUs
HapylIeHU, BHIPabOTOK, CJIOEB ITOPOJ M IUIACTOB yIiIs. Yuc-
JIEHHOE MOJIEJIMPOBaHME TI0 OTPeNeIEHUIO Harpy30K Ha Kpe-
1 BbIPAOOTOK, OLIEHKU COCTOSIHIST HEYCTOMYMBBIX IIPOJIETOB
KPOBJIM, HAXOMSIINXCS B 30HAX BIUSHUS HapyIIEHHBIX (OC-
J1a0JICHHBIX) 30H 3ajleraHusl YTOJIbHbIX IJIACTOB.

Pesyabrarel. [IpemioxkeHbl TEXHOJOTUYCCKUE PELICHMS
[PY METAZIOPAMHOM, KOMOMHMPOBAHHOM M aHKEPHOM Kpe-
IJICHUW BBIPAOOTOK TPU Pa3IMYHOM CTEIEeHU HapyLIeHHO-
¢ty (ociabyieHus) TOPHOTO MaccHBa, TOKa3zaHa I1eJIeco0-
Opa3HOCTb MPOXOIKH BEIPAOOTOK Yepe3 HapyIIeHHBIC yJacT-
KU C MCITOJIb30BaHMEM KOMOMHUPOBAHHOI CXeMbI Kperlie-
HUSI C YCUJICHUEM JOTIOJIHUTENIBHOM OTepeKarolleil Kperblo.

Hayunas noBu3Ha. [1peniokeHO HOBOE TEXHOJIOTMYECKOE
PpElLIeHE IIPU ITPOXOIKE TOPHBIX BEIPAOOTOK 3 CUET yCTAHOB-
KU1 aHKEPOB BKPECT MPeIoaracMbIX JIMHKUI pa3jioMa MOpoJ
HEITOCPEICTBEHHOM KPOBJIM, KOTOpasl 00eCIIeYrBaeT ,,KOH-
TYPHYIO 3KECTKYIO® CXeMY, CITOCOOCTBYIOLIEH CO3IaHUIO €I~
HOI MOHOJIMTHOI KOHCTPYKIIMU, pa0OTAOILE IIPY BEIECHUI
TFOPHBIX pabOT KakK eauHas CUCTeMa ,,[iopoaa — Kpernb ™.

IIpakTHyeckas 3HAYUMOCTh. TEXHOJIOTUS 3aKJIIOUaeTCs B
TOM, YTO ITOATOTOBMTEIbHASI TOPHAasl BbIPAOOTKA, ITPOBOIM-
Masl TI0 HapyLIEHHOMY IUIACTY, KPEIUTCS Brepeand (GppoHTa
320051 KOHTYPHBIMH CTaJIeIIOJUMEPHBIMA aHKepaMU, yCTa-
HAaBJIMBaeMbIMU B KPOBIIIO ¥ 0OKa BBIPAaOOTKM Ha BXOJE, 110
BCell JUTMHE 30HBI M Ha BXOZE M BBIXOIE M3 HAPYIIECHMUs, YTO
CO3IaéT 30HBI YCUJIEHHOTO KPEIUIEHNS, M CHIDKAET Ae(eKT-
HOCTh KOHTYPOB BbIpaOboTKM. [1pon3BoauTcs onepexaromiee
yIIPOYHEHME OCIa0IEHHOM 30HbI MACCHBA IIPU IIEPECEYEHUI
30HBI TEKTOHWYECKOTO HapYyIIEHMs ITOA3EMHOM IIaxXTHOMI
ITOJIOCTBIO (IIPY BXOJE B HAPYILEHMKE), [JIsI [IOBBILIEHUS CTa-
OWIM3AMU BIIEPEIN PACIOIOXKEHHOTO MacCHBa UM CHUKE-
HMSI BBIOPOCOOITACHOCTH.

KrroueBbie ciioBa: coprvie nopodst, eeoroeuueckue Hapyuie-
HUsA, 20pHas 8blpabomKa, mpeujunol, 010K, aHKep
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