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B cratee npegcTasneH HOBbIM cMIOCO6 NOArOTOBKM MOHTAX-
HOM Kamepbl Assl TOHKMX NAacTos U 060CHOBAHME ero npe-
MMYLLECTB B CPABHEHMUM C 6yPOB3PbIBHLIMU TEXHONOMUAMM.
MpumeHeHne npegnoxeHHoro cnocob6a NPOXoO[KM HMALLM B
MOHTQXHOMH KaMepe MO3BONSET CHU3UTb 3ATPATLI HA NPOBe-
AeHne 6ypoB3pbiBHbIX PabOT, [OMNOJHUTENILHOM KPEnieHUM
KPOBJM, NOBbICHTb 6€30MaCHOCTb MPOBOAMMbIX PabOT B LUAXTE.
Kpome Toro, paccmatpusaemas TexHonorus npakTuyecku uc-
KJIIOYAET MPUMEHEHME OHKEPHOTO KPENeHHs, Pe3KO CHUXXAET
3aTpaThl HO BCMOMOrATE/bHbIE PACXOAHbIE MATEPHASbI U B
2-3 pasa yBennumBaeT ckopoCTb MPOXOAKM HULIM M MOHTAXA
CeKLMH Kpenu.

Knroyeevlie cnoea: MoHMAaxHas kamepa, ycmoliqugocmeo
Kp0o8/IU, HUWa.

WaxTa «bepe3oBckasn» B HacTosLee Bpems OTpabaTbiBaeT
yronbHbI nnact XXVI. Kateropus waxTbl No rasy — cBepxKa-
TeropuiHas, ornacHas no BHe3amnHbIM Bbibpocam. 1o ropHo-
reonornyeckomy nporHo3y nnact XXVI no ropHbim ygapam —
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onaceH ¢ rny6uHbl 300 M, MO BHe3anHbIM BbIGPOCaM yris 1
rasa — yrpoaembiii ¢ rny6uHbi 300 m. [nyburHa paspaboTku:
284-333 M. MowHocTb oTpabaTtbiBaemoro nnacta m = 0,85-
1,01 m (cp. 0,95 m), anviHa naebl L = 220 m. OTpaboTka 3ana-
coB no nnacty XXVI nnaHnpyeTca CTPYroBbiM KOMMIEKCOM
¢durpmbl DBT.

MN3BecTHbI ABa OCHOBHbIX CMOCO6a MPOXOAKM MOHTaXKHOW
Kamepbl — M0 MoYBe MyacTa C NPYCEUYKON KPOBAM U NOS KPOB-
nen nnacTa C NPUCEeYKON MOoYBbI.

TexHONOrMA NPOXOAKN MOHTAXXHOW Kamepbl Mo noyse
nnacrta genutcs Ha ABa 3Tana. Ha nepsom 3Tane ocyulecT-
BNIAETCA NMPOXOAKa MOHTaXKHOW Kamepbl «6a30BOro ceveHns» 1
(puc. 1).MNpoBefeHe MOHTaXHOI KaMepbl «6a30BbIM CeYEHM-
eM» NPOn3BOANTCS NPOXOAYECKMMN KombanHamu Trna KCI
(35), wWrpuHa BblpaboTKK an =4200 mm, BbicoTa H= 2800 mm,
KpenneHne — aHKepHOe.

Ha BTopom 3Tane, nocsie npoBefeHns BbipaboTKy «6a30BoO-
ro ceyeHna», Kamepa paclMpAeTCsa, CO34aeTcA Huwa 2 (LH =
4000 MmMm) Nog HenocpeaCcTBEHHbIN MOHTaXX MEXaHN3MPOBAH-
HOro KOMMeKca 1 JanbHenwero ero 6e30nacHoro Bbixoa.
Taknm o6pazom, o6LLas LWMPKHA MOHTAXKHOW KamMepbl COCTa-
BuT L = 8200 mm.

PaclumpeHnune nponssognTtca 6ypoB3pbIBHbIM CNOCOHOM, C
BbIFPY3KOW rOPHOI MacChl C MOMOLLbIO CKpenepHon nebeaku
NC-17(30).

OpHako BBMAY Manoll MOWHOCTW YroJibHOro nnacta
(1100 Mmm) pabouee NPOCTPAHCTBO B HuLE 2 NOC/e BbIEMKN
yrnia HeJoCTaTOYHO AnA pa3melleHna byposoro obopyno-
BaHVA C YYETOM HeOOXOAUMOW AAUHBI U YITIOB 3aN0XeHNA
aHKepHbIX cTeprkHel. [ina obecneyeHns TpebyeMon BbICOTbI
MOHTa>KHOFO MPOCTPAHCTBA NPOXOAKA HULLN BeLETCA C Npu-
CeYKOoW KpoBnx A0 BbICOTbl 1700 MM.

W3 onbiTa BegeHNs npeablaywnx paboT BCieacTBUE Be-
[eHnA 6ypoB3pbIBHbIX PaboT Habnoaanocb obpasoBaHue B
HernocpeACTBEHHOW KPOBJIE 3aKOJIOB, a TaKXKe NPoncxXoannm
3HaumMTeNbHblE MO 06bEMY BblBasibl MOPOAbI.

C TOUKM 3peHna Teopun BefieHnsA 6y POB3PbIBHbIX paboT —
3TO BMOJIHe 06 BACHMMO. DHEPIA B3PbIBA NPefCTaBNAET Co-
6011 yaapHy'o BOJHY, KOTOPas BbI3bIBAET Pa3pyLUEHNE FOPHO-
ro MaccuBa, UTo COCTaBNAET He 6onee 9 % oT obLuen sHeprun
3apsga B3pbiBUaTbix BewecTs (BB) [1, 2, 3]. OctanbHas yactb
B3PbIBHOW 3HEPruY paccemBaeTcs B MacCKBe, CO3/aBas Ko-
nebatenbHble BOJHBI.

Ha puc. 2 npepctaBneHa cxeMa AencTBUA NOAPbIBAEMOro
LUINYPOBOro 3apsAfa Ha MacCUB MPOYHbIX FOPHbIX MOPOS.

Ha puc. 2 nokasaHo, 4To YacCTb 3Heprum oT B3pbiBa 3apA-
[a pacxofyeTca Ha pa3pyLlleHrie Nopoabl B OKPeCTHOCTHY
CKBaXWHbI (Rn), KOTOpasa uMeeT BUA KOHYca C OCHOBaHUEM,
HanpaBNeHHbIM B CTOPOHY OTKPbITO NoBepXHOCTW. bonb-
LIas YacTb SHePruu, BbigeneHHol oT B3pbiBa, pacxogyeTca
Ha NToKasibHOe pa3pyLUeHre CTEHOK CKBaXKMHbl (0651acTb Ra)
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Puc. 1. lpoxo0dka HUWuU mpaduyuoHHbIM CNOCOOOM
Fig. 1. Traditional niche penetration technology

OT TEXHUYECKON BO3MOXHOCTN Camo-
ro kombanHa. ina npoxopguyeckoro
KombaliHa 3Ta BeNMunHa cocTaBnaeT
npumepHo 2000 mm.

OTpaboTKa HUWWN BepeTca cenek-
TMBHO. BHauane oTpabaTtbiBaetcs
yrofnbHbI nnact 1 (cm. puc. 3) Ha Mak-
CMManbHYI0 BeIMYMHY 3axBaTa UCron-
HWUTEeNIbHOro opraHa kombaiiHa 1 npo-
N3BOANTCA NOrPy3Ka OTOUTOro yrna Ha

KoHBeMep 3. 3aTeM BblHMMaEeTCA Nou-
Puc. 2. Cxema 8030elicmeus 83pbied Ha MACCUS NPU NPOXOX0eHUU HUWU Ba MflacTa v BbICOTa 3605 JOBOANTCA

Fig. 2. Schematic explosion impact on massif during niche penetration

npumepHoO Ao 2 M. bonbluas yacTb 3Ton
nopoabl (4o 80%) ncnonb3yetca anAa
FJ\—”—\—’_—\ BbIKMagKy 3a KombanHoM «byToBOM
nosochbi» 2. BbicoTa 31O NONOCHI Bbi-
6upaeTca C yueTom ee ycaku nocne
Kposna YCTaHOBKW ceKumni Kpenu 4 n nx Ha-
YanbHOro rmgpopacnopa.

Mo pacyeTHbIM faHHbIM BblCOTa ycaa-
K1 He npesblwaeT 10% ncxopa us cre-
4 1 neHn apobneHna nopofbl n ee Gr3nNKo-
MeXaHNYeCKnx CBOMCTB.

KpenneHne KpoBnM 1 MOHTaX CEKLNIA
Kpenu Npou3BogAT BCleA 3a OTXOA0M
npoxofyecKoro kombalHa Ha JocTaTou-
Hoe anA 31X paboT paccToaHwue. Mocne
YCTaHOBKW OUYepefHO ceKkLmun ee rng-
L paBnuKa MofKloyaeTca K HaCOCHOM

CTaHUUN 1 NPOU3BOANTCA pa3fBUKKa
4200 4000 rmapocToeK AnA cosfaHna npeaBapu-

Puc. 3. Cxema npoxodKu HUWU C NpuMeHeHuem 6€383pbiHOL mexHo02uuU TENPHOTO pacnopa, To €CTb BbIXOAA HA
Fig. 3. Schematic blast-free niche penetration HeoBX0AVMYI0 HECYLLYI0 CMOCOBHOCTD.
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l'lpe;u'laraemaﬂ TEXHONOINA NPaKTUYEeCKN NCKNKYaeT npun-
MeHEHNE aHKEPHOIro KpenieHuA, pe3ko CHUXaeT 3aTpaTtbl Ha
BCMoMoOrartesibHble pacxXxoAHble MaTepuasbl B 2-3 Pa3ayBenun-
YMBaET CKOPOCTb NPOXOAKN HULLUN N MOHTaXa ceKkummn Kpenwu.

Bb18o0bI

MprMeHeHVe NpeAnoXeHHOro CNoco6a NPOXOAKM HULIN B
MOHTa>KHOW KaMepe NO3BOJIAET CHU3WTb 3aTPaTbl Ha MPOBe-
[ieHrie 6YpOB3PbIBHbIX PAbOT, JONOJIHUTENBHOM KpPenieHnn
KPOBJY, NOBbLICUTL 6€30MaCHOCTb NPOBOANMbIX PAbOT B LAX-
Te. Kpome Toro, paccmaTpriBaemasi TEXHONOMUSA NPAKTUYECK
UCKJTIOYaAET NPYMEHeHVEe aHKePHOTo KpeneHus], pe3Ko CHU-
KaeT 3aTpaTbl Ha BCMOMOraTe/bHble PacXofHble MaTepuarbl 1

B 2-3 pa3a yBenuMBaeT CKOPOCTb NMPOXOAKM HULLW 1 MOHTaa
ceKunin Kpenu.
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Abstract

Coal-seam XXVI is being developed at the Berezovskaya mine. In terms of
gas, the mine relates to the extreme explosion hazard category, prone to
sudden outbursts. In terms of the mining and geological forecast, the coal
seam is hazardous to mining shocks from a depth of 300 m and is endan-
gered to sudden coal and gas outbursts from a depth of 300 m. The mining
depth is 284-333 m. The processed coal seam thickness is m = 0.85-1.01 m
(average = 0.95 m), A plow complex is expected to be used for developing
the reserves.

There are two main ways of the assembly chamber installation — along
the bed soil, with a coal-cutting with a roof layer, and under the roof, with
a soil-cutting. The technology of the assembly chamber penetration along
the bed soil is divided into two stages. At the first stage, the penetration of
an assembly chamber of a basic cross-section is implemented. At the second
stage, the chamber extends and a niche for direct installation of a motorized
complex is produced. A drilling-and-blasting technology, with the removal
of the rock mass, is used for expansion. However, due to a small thickness of
the coal seam (1,100 mm), the workspace in the niche, after coal removal, is
insufficient for drilling equipment accommodation. To ensure the required
installation space height, the niche is mined through a coal-cutting with a
roof layer to a height of 1,700 mm.

Based on our previous experience, drilling-and-blasting operations resulted
in cutter breaks in the immediate roof and significant rock outburst volumes.
From the point of view of the drilling-and-blasting theory, this situation is
understandable. The explosion energy is a shock wave that causes the de-
struction of the mountain massif, which is no more than 9% of the total energy
charge of explosives [1, 2, 3. The rest of the explosive energy dissipates in
the massif, producing oscillatory waves.

Part of the energy released during the explosion charge is used to destroy
the rock in the vicinity of the well (Rn) which is shaped as a cone with the
base directed towards the open surface. Most of the energy, released during
the explosion, is spent to locally destroy the walls of the well (Ra area) and
a wave impact on the surrounding massif. Repeated explosions disturb the
roof massif stability, which, in turn, entails rock outbursts from the immedi-
ate roof and significant costs required for installation of additional tools to
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maintain the roof: capes to reinforce punctured area; injection of chemical
components to “glue”broken rocks of the immediate roof, etc. Thus, prepara-
tory activities for the motorized complex installation and withdrawal from
the chamber are rather expensive and problematic.

A more effective and safe “blast-free”method of the assembly chamber prepa-
ration for thin layers and a substantiation of its advantages as compared to the
drilling-and-blasting technology is suggested. Application of the suggested
method of niche penetration in the assembly chamber makes it possible to
reduce cost of drilling and blasting operations at additional roof fastening
and to improve safety of mine operations. Also, the technology under con-
sideration virtually eliminates the use of anchorage, dramatically reduces the
cost of ancillary consumables, and increases niche penetration and support
unit installation rates 2-3-fold.

Figures:

Fig. 1. Traditional niche penetration technology

Fig. 2. Schematic explosion impact on massif during niche penetration
Fig. 3. Schematic blast-free niche penetration

Keywords
Assembly Chamber, Roof Stability, Drilling and Blasting Operations, Explosion
Energy, Rock Outburst, Blast-free Niche Penetration Method.
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