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Jna Kys0acca Ha OCHOBE HCHOJIb30BaHUS JAHHBIX PErHMCTPaIK MPOMBIIIJICHHBIX B3PHIBOB
CEThIO CEMCMOIOTMYECKUX CTAHIMKA U WHPOPMAIMH O MapaMeTpax B3pPHIBOB, MOTYYaEMBIX OT TOp-
HBIX MPEANPUATUH, CO3aHa CUCTEMA, MO3BOJISAIONIas KOHTPOIUPOBaTh 3(P(HEKTUBHOCTH KOPOTKO3a-
MEJJICHHOTO B3PBIBAHUS B CHHYKEHUM CEUCMHUYECKOTO BO3JECUCTBUS Ha Heapa. TeopeTHdyecku, JIiro-
001 3apsi MOXKHO paclpeesIuTh TaK, 4ToObI ceicMuueckuii 2G(EKT He 3aBUCeT OT 00IIero 3apsaa
B3pbIBA, a OMPEICIISIICS 3apSAIOM CTYNEHH. DKCIIEPUMEHTAIBHO MMOKa3aHO, YTO B3PBIBBI C MEHBIIIHM
0o0IIM 3apsiIoM B3PBIBAIOTCS C OONBIIUM cecMHYecKuM A(h(EKTOM, dYeM B3PBIBBI C CaMBIMU
OOJBIIMMHU 3apsiaMu. BCKPBITHI MPUYMHBI TAKOTO pE3ysbTaTa W CO3JaHa CHCTeMa KOHTPOJS 3a
olmMOKaMu MPHU BEIEHUHM B3PHIBHBIX pabOT Ha paspesax. CelcMOIIOrMYecCKre aHHBIE MO3BOJISIOT
KOHTPOJIMPOBATh TEXHOTCHHOE BO3JEHCTBHE OT B3pHIBOB B 3amaaHoi Cubupu u narot uHpopma-
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U0 I €T0 YMCHBIICHUS 3a CUET HCIIPABJICHUA omuOoOK B cXeMax KOPOTKO3aMEAJICHHOTO B3PbI-
BaHUs.

KaroueBble cji0Ba: B3pbIBbI, 100bIYa yriis, 3anaaHas Cubupb, KOPOTKO3aMEAJICHHOE B3PbI-
BaHUE, CECMOIOTrMYE€CKHI MOHUTOPHHT.
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For Kuzbass, based on the use of data from the registration of industrial explosions, a network
of seismological stations and information on the parameters of explosions received from mining
enterprises has created a system that allows monitoring the effectiveness of short-delayed blasting
in reducing seismic impact on the subsoil. Theoretically, any charge can be distributed so that the
seismic effect does not depend on the total charge of the explosion, but is determined by the charge
of the stage. It has been experimentally shown that explosions with a smaller total charge explode
with a greater seismic effect than explosions with the largest charges. The reasons for this result
have been revealed and a system has been created for monitoring errors in blasting operations on
cuts. Seismological data allows you to control the technogenic impact of explosions in Western Si-
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beria and provide information for its reduction by correcting errors in the schemes of short-delayed
blasting.

Key words: explosions, coal mining, Western Siberia, short-delay blasting, seismological
monitoring.

Ha cerogusmauit nenp B Antae-CasiHCKOM TOpHOM oOnactu paboTaeT 57 ceiic-
MOJIOTHYECKHX CTAHIUWA, YTO MO3BOJISIET OCYLIECTBIATH MOHUTOPHHI MPOMBIII-
JIEHHBIX B3PBHIBOB Ha BCEX T'OPHBIX MPEANPHUITUIX FOKHOU yacTu 3anagHoi Cubu-
pu. Bonpoc 0 CEMCMOJIOTUYECKOM KOHTPOJIE 32 CEUCMUYECKUM BO3JECHCTBUEM Ha
HeJIpa paccMaTpUBaJICa HEOMHOKpaTHO [1, 5, 6, 8]. Ha puc. 1 npeacraBiensl kap-
Thl 3TMUIIEHTPOB MPOMBIIIIEHHBIX B3pPHIBOB B I0KHOW Yactu 3amagnoit Cubupm.
Puc. 1, a — 310 B3pBIBBI ¢ Maruutryaamu 3+4, puc. 1, 6 — SIUIEHTPBI BCEX 3apeTH-
CTPUPOBAHHBIX B3pbIBOB. O0aKO MPOMBINUIEHHBIX B3PBIBOB OKoJio I'. HoBocu-
OMPCK OTHOCUTCS K YTOJBHBIM pa3pe3aM M KapbepaM IO J00bIYe HErOpIoUYHUX IMO-
J€3HBIX MCKomaeMbiX. Paifon r. PyOLoOBCK Tak k€ OTMEYaeTcs MPOMBIIIICHHBIMH
B3pBIBAMH B pailoHe J00bIYM moauMeTaundyeckux pya. B Pecnyonuke Tysa mpo-
MBIIIJICHHBIE B3PBIBBI MPOBOIATCA HAa YroJbHBIX MecTopoxiaeHusix Illaronapa
u Ycrb-Onerecta (0komo T. KbeI3b11), a Takke Ha MECTOPOXKICHUAX, JOOBIBAIOIINX
nonaumeTaliibl (TomkuHckuid paiion). B paitone r. KpacHosipck Tak:ke 0TMe4aroTCs
B3PBIBBI C OOJNBIIMMH MarHuTyaamu. [lpeactaBiaeHHble KapThl AAlOT 00IIee Mpen-
CTaBJIEHUE O B3PBIBHOM CEMCMHUYECKOM BO3JAeicTBMM Ha tor 3amaaHoil Cubupu
B 2018 roay. YuuThiBasg, 4To KOJIUYECTBO OTKPBITHIX TOPHBIX BBIPAOOTOK PacTET,
n00bIYa MOJE3HBIX MCKONAEMBIX YBEJIWYMBAETCS, MOTPEOJIEHHE B3pPbIBUATHIX Be-
IIECTB TOPHBIMU MPEANPUATUIMU TaKkKe€ yBeauuuBaercs [1]. 9To 3HauuT, 4T0 MO-
HUTOPUHT TEXHOTEHHOTO BO3JCHCTBUS HEOOXOJAMMO BECTU B PEaJbHOM BPEMEHHU,
OLICHUBATh CTENEHb TEXHOT€HHOI0 CEMCMHUYECKOTO BO3JIEHCTBUS HA HEApa U CO-
NIOCTABJIATH C OTBETHOM peakUUeEn HEOP.

[IpencraBieHrue 0 CECMUYECKOM B3pbIBE HAa TEPPUTOPUM FOKHOU YacTH 3a-
naguoi Cubupu ma€t tabnuma. KomndecTBO B3pHIBOB MOYTH BTPOE MPEBBINIACT
YUCIIO 3€MJICTPSICEHUN B peruoHe. MarHuTyzaa B3pBIBOB PEIKO NpeBbIIacT 4.
CyMMapHast s3HepTHsl 3eMIIETPSICEHUH, 0€3yCI0BHO, 00JIbIlIe, HO KOJIMYECTBO CYIIIe-
ctBeHHO MeHblie. Okono 90% B3peiBOB oTHOCcUTCS Kk Ky3baccy. Ouens Oonbliioe
pasnuuue B3PHIBOB [0 MarHUTYIaM 3acTaBIsI€T 3ayMaThCsl HaJ BOMPOCOM 00 3¢-
(PEKTUBHOCTH KOPOTKO3aMEIJICHHOTO B3PBIBAHMS HAa MPEANPUSATUSIX, KOTOPOE Ha-
LEJIEHO Ha CHWXeHUe ceiicmuueckoro spdekra B3pbiBOB [2-4]. Teopernuecku
B3PBIBBI JIOJKHBI UMETh CeHCMHYECKU 3 (PEKT, COOTBETCTBYIOLIMNA 3apsay CTy-
NEHU U HE 3aBUCAILIMA OT Macchl obuiero 3apsnaa B3pbiBa. KopoTko3zamenieHHoe
B3PbIBAHUE PACTATMBAET BO BPEMEHU BO3JICHCTBHE HA CpENy, OCTaBIISIs €ro Ha
ypOBHE B3pbIBa cTyneHu (cepur). HacTo 3TO 0JHA WM HECKOJbKO CKBaXKHUH C 3a-
psaaom ~1+2 ToHHBI B3peIBUaTHIX BemiecTB (BB). Ob6mas macca BB B3pbeiBa MoXxeT
JOCTUTaTh NECATKH U COTHU TOHH. [l OHOTrO M TOro e pa3pe3a Npu pPaBHBIX
TPYHTOBBIX YCJIOBUSX MAarHUTY]Ibl B3PBIBOB JIOJKHBI ObITh OJIM3KWMH, HE3aBUCUMO
OT 00IIIell Macchl 3apsa.
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Puc. 1. KapTbl pOMBIILIEHHBIX B3PBIBOB HA TEPPUTOPUU
10’)kHOM "actu 3anagHoit Cubupu 3a stHBaph - aBryct 2018 roqa:
@) JOKalbHasi MarHUTyAa > 3; 0) Bce B3PhIBbI
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KomnyecTBo ceicMUYECKUX COOBITHI B 3aBUCHMOCTH
OT UX MarHUTYJIbI ¥ THUNA ucTouHuKa (2018 rom)

ML -0,51 0 [0,5 1 1,5 2 251 3 |35 4 |45 ] 5 | Bceero
3emnerpscenns | 18 | 182419 951 | 894 | 687 | 453 | 165| 75 | 28 | 8 9 | 3889
B3pbiBbI 0O | 1 |10 75 |1274|4577|3303|361| 85 | 13 0 | 9699
Hroro 18 | 1831429 | 1026 | 2168 | 5264 | 3756 | 526 | 160 | 41 | 8 9 | 13588

DKCHEpUMEHTHI 10 M3YyYCHHUIO 3aBUCMMOCTH MAarHUTY/Aa-00Ias macca 3apsiaa
yke npoBoawiuch [6, 7]. IIpu co3maHuu cUCTEMbl MOHUTOPUHIA MPOMBIILICHHBIX
B3PBIBOB CTABUTCS 3a/ladya OXBAaTUTh BCE MPEANPHUATHS MO JTOOBIYE MOJIE3HBIX HCKO-
MAaeMbIX C UCIIOJIb30BaHUEM B3pPHIBOB B COBMECTHYIO pabOTy IO aHAIU3y cellcmuye-
CKOTr'0 BO3JICMCTBUS HA HEJIpa U IO €ro CHUKEHUIO 32 CUET UCKIIIOYEHHUS OIHUOOK PU
BBITIOJTHEHUU KOPOTKO3aME/IJIEHHOT'O B3PhIBAHUSI.

Ha puc. 2 mpeacTaBieHbl 3aBUCUMOCTH MarHUTyAa-oO0LIUNA 3apsij] sl B3PbIBOB
JUIs HEKOTOpbIX pa3pe3oB Kysbacca B 2018 roxy. [ns Kenposckoro paspesa dhuxcu-
pyercst oueHb OoJiblasi JUCHEPCHs] TOYEK ISl pealibHbIX B3pBIBOB. OcCpenHsromias
npsiMasi UMeeT HeOOJIbIIOE MOBBIIICHUE B CTOPOHY YBEJIMYEHUs1 00Iel Macchl 3apsi-
na. OTIUYUTENIbHOM 0COOCHHOCTBIO ISl IAHHOTO pa3pe3a SIBISETCS MaKCHUMaJlbHas
Mar"HuTyja 2,8, kotopas HabtonaeTcs BO BCEM quarnasone oonmx 3apsaaoB ot 30 1o
350 toun BB. Jlaxxe qy1st 350 ToHH Maruurtyia 2,8 BeJIMKOBaTa, a JJjisi MEHBIINUX 3apsi-
noB TeM Oonee. [lomyyeHHbIi rpaduk CBUIETEIHCTBYET O HU3KOU KYJIbType KOpPOT-
Ko3aMeieHHoro B3pbeiBanus B 2018 rony Ha paspese Kenposckuit.

Jlnst paspesa KpacHoOpoackuii B 2018 rogy kapTuHa uHasi — TOJIbKO OJIMH B3PbIB
MMeeT MarHuTyy Ooisiee TPEX, M OH SIBHO BBICKAKUBACT U3 OOIIECH 3aKOHOMEPHOCTH.
BepositHo, 32 TO1 omyIieHa ojHa OlIMOKa B CXeME MHUIIMUPOBAHUS KOPOTKO3aMe/I-
JIEHHOTO B3phIBA.

Y IuBUTENBHBIE PE3YJIbTATHI N1OJYy4YeHb! 11 TanauHckoro paspesa. Llenas cepus
B3PBIBOB C 00IIMM 3apsioM meHee 50 TOHH BO30yAMIM KoJieOaHMs, 0 MarHUTYye
IpeBbIlIaoNIe Bee B3pbIBbI ¢ 3apsaamu 50200 Tonn. B nannom ciiyyae Haunbosnee
BEPOSITHBIM SIBJISIETCSI OOJIee JIETKOMBICICHHBIM MOJIX0J K CXeMaM HHHUIIMHPOBAHUS
B3PBIBOB C MaJIBIMU OOIIMMH 3apsiIaMH.

20 despans 2019 roga aBe KOMITAHWH, BBITOJIHSIONINE MACCOBBIC B3PBIBBI 110
naunuatuBe Cubupckoro POTEXHAJI3OPA, ocymecTBrim 10 OJHOMY IIOKa3a-
TE€JIbHOMY KOPOTKO3aMEIJICHHOMY B3pBIBY MJI JEMOHCTPALlMM BO3MOXHOCTEH KO-
POTKO3aMe JICHHOTO B3PBIBAHUS IO CHIDKEHHUIO ceiicmudeckoro sddexra (puc. 3).
[Ipy mpaBWIBHBIX CXE€Max B3phIBAaHUS MarHUTy/a B3pPBIBOB JIOJKHA OBITH ONM3KOU
IIPU ITUX B3PbIBAX.

CpaBHUBas KapThl, MOKHO BUJIETh, YTO pa3pe3bl MPAKTUUECKU MPUMBIKAIOT IPYT
K Apyry. YcinoBus Onu3Kkue U cecMUYecKUil d3P(GEeKT TOJDKEH ONpenesiThes Ipa-
BUJIBHOCTBIO CXEMbI KOPOTKO3aMEIJICHHOTO B3phIBaHUs. Pa3HuIla MarHUTyJl B3pHI-
BOB Ja€T OoJiee MopsiaKa B pa3auylyi CEMCMUYECKON 3HEPT U B3PHIBOB.

[1010KUTENBHBIM SIBISIETCS HAJIIMUME B paliOHE pa3pe30B CTALMOHAPHOM ceiic-
MOJIOTUYECKOW CTaHIUU.
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Puc. 2. 3aBUCHMOCTB JIOKATBbHON MarHUTyAbl OT 0OIIEH MacChI 3apsiaa
KOPOTKO3aMEIJICHHOT'O B3pbIBa ISl Pa3pe30B:
a) Kenposckuit; 6) KpacnoOponckuii; 6) TanguHckuit
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Ky3Heukas KotnosuHa

Ky3sHeukan KotnoBuHa

Puc. 3. DnuneHTpel ONBITHBIX B3PBIBOB 110 JAHHBIM CETH
CEUCMOJIOTUYECKUX CTAHLIUM:
a) B3pbIB B KeapoBcKOM yronbHOM paspese, koopauHatel: 55.57° c.u., 86,13° B.1.

OO6uwmii 3apsig BB 312 tonn, ML = 1,86; 6) B3pbIB B UepHUTOBCKOM YTOJIBHOM paspese,
KoopauHaThL: 55.61° c.ur., 86,12° B.1. O6mwmii 3apsig BB 470 Tonn, ML = 2,5

Jlnia B3peiBa B UepHUTOBCKOM paspese (puc. 4) mpencTaBiIeHHbIE MOHTaXKU BEP-
TUKaJIbHOW KOMIIOHEHTHI A0 yAaleHu# 257,9 kM yBepeHHO (PUKCUPYIOT KOJICOAHUS
OT B3pbIBa U, 0OJIee TOTO, UMEIOTCSI CEHCMOTPaMMBbI C XOPOIIIUM COOTHOIIIEHUEM CHUT-

HAJI/IIyM Ha yAajeHusx OoJiee THICSYU KM. B3pbIB NpOM3BENEH CO 3HAYHMTEIBHBIM
cericMuyeckuM dPpdexTom.
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Puc. 4. 3anucu celicMM4eCKUX CTaHIIMI B3pbIBa
Ha UepHUTOBCKOM yroJibHOM pazpese. O6mmii 3apsin BB 470 Tonn, ML = 2,5.

BBepxy Tpéx KOMIOHEHTHas ceiicMorpamMma Ha yjaaleHuu 6,2 KM OT SIHULEHTpA.
HuxHsist — MOHTaX BEPTHKAJIBHBIX KOMIIOHEHT Ha yAalleHusx 6,2 + 257,9 km

[To moHTaxkam celicMorpamMMm BUAHO, 4TO Ui B3pbiBa B KeapoBckom paspese
naneiie 136,3 kM celicMudeckre KoieOaHUs OT B3phiBa HIDKE (POHA MHKPOCEHCM.
B3peiB mpousBeiéH ¢ MaibiM ceiicMuueckuM dddekTom (puc. 5).

Ha puc. 6 onbiTHBIE B3pBIBBI pa3MENIEHBI B 3aBUCUMOCTH JIJIS1 PSJIOBBIX B3PHIBOB
Ha pa3pese UepHurosckuil. B3peiB 312 TOHH 1an aHOMalbHO HU3KHUI CeiCMUYECKU
3¢ (dexT B cpaBHEHUHU C PSAOBBIMU B3pbIBaMH, a B3pbIB 470 TOHH PACIIOIOKHUICS IO
MAarHuTyJie Cpeau psiIOBBIX B3PHIBOB JAHHOTO MPEAPUSTHUS.

UToOBI BBIICHUTH MPUYUHBI CTOJIb 3HAUUTENIBHBIX Pa3IUuUid B CEHCMHYECKOM
s dekre IBYX B3PHIBOB 00OpaTUMCS K ceilicMorpammam Okaifiiei craniuu. Ha
puC. 5 MBI BUAUM CEMUCMOTpaMMy C JOBOJIbBHO POBHBIM aMILUIUTYAHBIM PUCYHKOM.
JIMUTENBHOCTh B3phIBA CYIIECTBEHHO IPEBBINIACT JJIUTEIBHOCTh CEUCMOTPaMMBbl
OJIMHOYHOTO B3pbIBa Ha yaaleHuu 8,6 kM OT ucrouHuka. KopoTkozamelsaeHHOE
B3pbIBAHUE PACTSIHYJIO BO3JCUCTBUE HA cpely 0e3 ycuiieHus KojeOaHuil 3a cuéT vH-
TepdepeHIuu OT cTyneHel B3pouiBa. Ha puc. 4 ceficMorpamMma Ha yganeHuu 6,2 kM OT
B3pbIBa MHOTO BHa. [lepBbie 8 cexyH PuKcHpyeTcsl MOHMKEHHBI YPOBEHb aMIUIH-
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TyJ, & 3aT€M 3HAYUTEIIbHOE YCUIICHUE JI0 KOHLIA B3pbiBa. Hauano B3pbpIBa HE BhI3bIBa-
JI0 PE30HAHCHOTO yCWJICHHS KoieOaHmii 3a cu€T B3pBIBOB Apyrux crymnenen. [locme
BOCBMH CEKYHJ[ HAOJIIOJaeTCAd YBEJIWYEHUE aMIUIMTY]T BO30YXKIaeMbIX KOJICOAHUH.
Peructpanus Bo30yKaaeMbIX B cpejie KoseOaHuil 0OKOJIO pa3pes3a 1aéT BO3ZMOKHOCTD
AHAJIM3UPOBATh PA3BUTHUE BO3ACHCTBUA B3pbIBA HA CPE/lYy BO BPEMEHH.

K BO3MOXHBIM pUYMHAM OIIMOOK B MHUIIMMPOBAHUU MAaCCOBBIX B3PHIBOB MOXK-
HO OTHECTH:

1. Ilpu cxemax, COUETAIOUIMX 3aMEIJICHUS MEKy CKBAXKUHAMU B PSIY U MEKIY
psAlaMH, COBIIAJICHUSI MOMEHTOB B3PBIBOB B Pa3HbIX psAMax, YTO JUISI HU3KHX YACTOT
npUBEAET K YCUIICHUIO aMIUTATY]] BO30YKIaeMbIX KOJICOaHUH.

2. HeBepublii mO100p MHTEPBAIOB 3aMEJICHUS, YTO MOXKET 00€CIIeUUTh TpaK-
TUYECKYIO 3HAYUMOCTh MMOOOYHOTO IKCTPEMyMa, YCUIUBAIOIIETO KOJICOaHUs B Y3KOM
II0JIOCE YaCTOT.

3. He yuét nnomaanoro 3¢pdexra B3ppiBa, KOrAa BpeMs MpoOera BOJIH OT OJTHOM
CKBQXXHMHBI 10 APYTrOM COIMOCTABMMO C MHTEPBAJaMH 3aMEVIEHUN U MO OTAECIbHBIM
HaIpaBJICHUSIM MOXKET o0eceunTh CUH(pa3HOE CyMMUPOBAaHKUE BO30YKIAEMbIX KOJIe-
OaHuM.
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Puc. 5. 3anucu ceiicMruYecKuX CTaHIMI B3phiBa Ha KeIpOBCKOM YyrojabHOM pa3pese.

O6mmit 3apsiq BB 312 Tonn, ML = 1,86. BBepxy Tpéx KOMIOHEHTHas ceiicMorpaMmma
Ha yjaaneHuw 8.6 KM OT SMuleHTpa. HIkHSS — MOHTaX BEPTUKAIBHBIX KOMIIOHEHT
Ha yjaneHusax 8,6 + 180,6 km
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3HaveHua ML ot obulero 3apsaaa, ToHH. Paspe3 YepHUrosckui,
3-4 kBapTan 2017 (cMHMe mapKepbl) U 3KCNepUMeEHTabHble

35
B3pbiBbl 20.02.2019 (KpacHble MapKepbl)
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Puc. 6. 3aBUCHUMOCTB JIOKaJIbHON MarHUTYAbl B3pbIBa OT MAacChl 3apsjia

Buoieoowt

KonuyecTBO MpOMBINIICHHBIX B3pHIBOB B 3anagHoi Cubupu moutyd BTpoe Ipe-
BBIILIAET YHUCIO 3€MIICTPSICEHUIN, W BO3JCHCTBME HA 3€MHYIO KOp, M HACEIEHHbBIC
IIyHKTBI BO3PACTAET OT roja K roay.

CeliCMOJIOTMYECKHIT MOHUTOPUHT MIPOMBIIUICHHBIX B3PBIBOB HA OCHOBE aHAJIN3a
MarHuTyJl ¥ 3aps0B MMO3BOJIAET OOHAPYKUBATh OMIMOKHU B BBIMOJIHEHUH KOPOTKO3a-
MEJUICHHOTO B3PbIBAaHUS M MMPUHUMATH MEPHI 110 00ECTICUCHUIO CHIDKEHUS CelicMuye-
CKOT'O BO3JICUCTBHSI TOPHBIX padOT Ha Tepputopuio 3anaganon Cubupmu.

OmnbiTHBIE PAOOTHI ¢ KOPOTKO3aMEJIEHHBIM B3PhIBAHUEM MPOIEMOHCTPUPOBAIH
CYIIIECTBOBAHHME PE3EPBOB B CHUKEHUHM CeiicMUYecKOro 3(ddexra B3pHIBOB 3a CUET
TIIATEIBLHOIO MOI00pa MapaMeTPOB B3PhIBAHMUSL.
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