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235.4 OIIEHKA CEICMUMNYECKOTIO
BO3JIEVICTBUA
OT MACCOBBIX B3PBIBOB

PaccmoTpeHa B3pblBHas CETb KOHKPETHOro 610Ka 1 NpoaHanM3npoBa-
Hbl BO3MOKHbl€ B3PbIBbl 3apAA0B M3 Pa3HbIX rpynn no 3ameaneHusam.
MpuBeaeHbl pe3ynbTaTbl U3MEPEHUA CEMCMUYECKUX BO3AENCTBUIN Ha
OKPYKAIOLLMI MACCUB FOPHBIX MOPOA, C MPUMEHEHWEM HedneKTpuye-
CKOW CUCTEMbI MHULMUPOBAHMA B3pbiBa. MpeanoXeH pacyeTt, OCHO-
BaHHbIM HA aHa/M3e CeMCMOrpamm B3pbIBOB 3aMMCaHHbIX HA paccTos-
Hum 150-200 m ot Hero. Celicmorpamma pasbuBaeTca Ha YPOBHU NO
AMNANTYAE U NOACUUTBIBAETCA, CKOJIbKO NMUKOB CKOPOCTEN HAaXoAMTCA B
KaX40M gmuanasoHe. 3atemM Bblb1paeTca TOT ypOBEHb, B KOTOPOM H60/1b-
Lee KOMYEeCTBO NMKOB CKOpocTel (HanbonbLuas 4acToTa NOBTOPEHUS),
OH COOTBETCTBYET KO/IMYECTBY 3aPAA0B UMEIOLLUX TaKKe HaubobLLyo
YacToTy MOBTOPEHUA B3PbIBOB. M0 3TUM 3HAYEHUAM HaxoamTcA Ko3d-
OULMEHT CcEMCMMYHOCTU. 3aTem BbIBMPAKOTCA aMNIMTYAbl CKOPOCTEN,
MMetowmMe MaKCMMaibHble 3HAaYeHUA U onpeaenseTca macca 3apsaaa,
OT KOTOPOro BO3HMK/IM 3TW 3HAaYEHUA CKopocTei. Ecnn macchl 3apafos
NpeBbILWAOT pacyeTHble 3HaYeHUA, TO YBENIMUMBALOT MHTEPBA/bI MEXK Y
B3pbIBAMM rpynmn 3apagoB Ha ceaytoliem 610Ke [0 Tex Nop, NOKa mac-
ca 3apsaaoB, AAOLWAnA MaKCMMaNbHbIe 3HAYEHUA aMNAUTYA CKOpoCTew
He ByaeT paBHa pacyeTHbIM 3HAYEHUAM.

Kntouesble c/10Ba: B3pbIB, TOYHOCTb, 3aMeaIEHNE, METOA.

H 0 pesyJibTaTaM UCCAeAOBaHUM, MPOBEACHHbBIX HA MPEanpus-
tusix 3A0 «Ilomoc» KpacHospckoro kpas, KOMITAaHUU
«KymTtop», pecniydauka KbIprei3cTaH M Ha ApYrux, YyCTaHOBJIEHO,
YTO KOPOTKO3aMEJIEHHOE B3PbIBAHUE ITPOUCXOAUT C MEHSIOIIMMU-
Cs1, OTHOCUTEJbHO paCYeTHBIX, UHTEPBaJaMU 3aMeIJIeHUA MEXIY
B3pbIBAMU OTIEJbHBIX U TPYIII 3apsa0B. YCTAHOBJIEHO, YTO €CIU
MHTEepBaJ 3aMeJICHUST MEXIY B3pbIBaMU 3apsi10B BbIOpaH MEHbIIIE
OTKJIOHEHMUI TI0 BpeM€eHU cpadaTbIBaHUS 3aMeIJIMTENIEN, BO3MOXHO
YBEJIMUEHUE CECMUYECKOTO BO3AEUCTBUS MAaCCOBOTO B3pbIBa M3-3a
CYMMMPOBAHUSI CEMCMHUYECKHUX ITPOLIECCOB OT B3PBIBOB OOJIBIIETO
KOJIMYECTBA 3apsiioB, YeM pacuyeTHOE YKCJIO B TpyIiNe 3aMeIJIeHUSI.
IIpuBoaMMBIE B UHCTPYKIIMSX TOMMYCKX HA 3aMeJIEHUS MOTYT HE CO-
OTBETCTBOBATh pealbHOMY OTKJIOHEHUIO.

[TpuMep Takoro B3pbiBa, celicMorpaMMa U CXeMa B3pbIBHON
ceTu, mpuBeAeHbl Ha puc. 1, 2. [Ipu uaMepeHusIX perucTprupoBa-
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JINCh COCTABIISIONINE MAacCOBOM CKOPOCTH TI0 TPEM B3aMMHO TIep-
MEHIUKYISIPHBIM OCSIM: Z — B BEpTUKaJIbHOM IUIOCKOCTH, X, ¥ — B
TOPU30HTAILHOI; Pe3yJIbTUPYIOIIee 3HAUCHNE ONpPEeaessiiioch KaK
pe3yabTaT reOMETPUIECKOTr0 CyMMUpoBaHus. Takasl OllcHKa Hau-
0oJiee MOJHO OTpaxXkaeT celiCMUUYECKHUe MPOLIECChl U BO3MEHCTBUE
Ha TIPOMU3BOJICTBEHHYIO CPEy.

B pesynbraTe 6611 3apKcMpoBaH OHOBPEMEHHBIN B3PHIB 18 3a-
PSIOB OTHOCUTEBHO pacueTHbIX 3. Ha ceiicMorpamme (puc. 2) ot-
MEUEeHbBI aMIUIUTYIbI CKOPOCTel OT 18 11 2 0THOBPEMEHHBIX B3PBIBOB.

[IpenmnosoxuM, 4TO BCe MOJyYeHHbIE OMbITHbIE 3HAUYEHUSI CKO-
pocreid V, V,, V,... V. Haxonarcsa MeXIy YMCIaMu a v b, T.e.

asV,<V,<..<V <b,

I[Mpuaumaem a =2 cm/cu b= 16 cm/c.
Paznenum nHTepBan (a, b) Ha m OAMHAKOBBIX YaCTE ¢ TOUKAMU
pasneneHus

a=X,<X,<...<X, <X, =0

1 paccurTaeM OTHOCUTEIbHYIO YACTOTY TAKOTO COOBITUS, TIPU KO-
TOPOM OIIBITHBIE 3HAYEHMS V TTONanaoT MexXay ToukaMu X, u X, .

Eciu naHHy10 OTHOCUTEIBHYIO YaCTOTY M300pa3uTh BepTUKAIb-
HO Hal MHTepBaioM (X, X, ), TO MOJYyYUTCS rUCTOrpaMma O3~

Kast K QYHKIIUY INIOTHOCTHU pacIIpeaeIeHUSI CKOPOCTEI .

Ceiicvurteckuii JIBC OT

mipbsa 18 ™~ Vzmax=6 cwec
- CelicMHUecKuii HMITY,ILC OT 260
T 182 2 CKBIUH 13 [MB]
b ‘L QAR B LA “ k O oL bty i o z
AT w-‘uuw‘ur\ i P I T e N
130
Vy max = 10,24 em/c
460
- 230
mB]
0 [mB]
F 230 Y
Vx max =10,5 ew'c
ITEJTHHOCTD CEHiCMUYECKOr0 HMITYIbea OT L 460
B3PHIBA CKBKUHHOIO 33Psyia 0
[
fa x
o , Lo C
3 4 Bpews,c

Puc. 1. Ceticmoepamma 83puviéa
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Puc. 2. Cxema 83pbl6’HOL7 cemu, HesneKkmpuvecKasa cucmema UHUUUUpoeanus



[Mpumem a = X, =2 cm/c, X, =4 cm/c, X, =6 cm/c,..., X =b=
=16 cMm/c.
ITo ocH OTIIOKUM OTHOCUTEIBHYIO YaCTOTY

ot
fmax
rae f  — MaKCUMMallbHOE 3HaYeHMe YMC/Ia BEIMYUH V' B MHTEpBase
a—b,f =188, f, — 3HaYeHUE YNCIIA BEIMYUH V' B TEKYIIEM UH-
TepBale.

[ycte V, V,, V.... V_ TpeacraBigior coboii 3HaYeHus V us m
1/13MepeH1/II>’I DyHKIUS pacnpeAcieHUsI, OCHOBAaHHAs Ha OIIbITE
(x) ompenensieTcs CaeayIOIINM 00pa3oM:

(m)(x) 0,ecrm X<V ;
x)=K/m,ecm V, < X<V, ;
(m)(x) =l,ecm X<V .

DyHKIUA (m)(x) Oynetr Osu3ka Kk GyHKIUM F(x) ¢ Oosblieit
BEPOSITHOCTBIO TPU TOCTATOYHO OOJIBIIOM m. DTO O3HAyaeT, YTo
¢GyHKLNIO F (x) MOXHO CYMTATh HEKOTOPOU OLIECHKOU (pYyHKLMU
F(x)n FI/ICTOFpaMMa OyaeT 0JiM3Ka K yHKIUU TUIOTHOCTHU paclipe-
IIeJICHUsI CKOPOCTEI ¢ BEICOKOI BEPOSTHOCTBIO (pHC. 3).

M3 rucrorpaMMbl MOXKHO CI€IaTh BBIBOJ, YTO HAMOOJBIIYIO Ya-
CTOTY MOBTOPEHUSI MMEIOT 3HAUCHUSI CKOPOCTU V HaxoasIiiuecs B
nuana3oHe 4—6 cM/c, co cpeaHeM 3HaueHueM 5 cMm/c. OueBUIHO,

(m)

(m)

Y

03 —

£33z

T

2 4 6 8 10 2 1“ 16 V,amc
Puc. 3. [ucmoepamma pacnpedenenus ckopocmetl
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YTO 3TO COOTBETCTBYET B3pPBIBY PACUETHOTO KOJMYECTBA CKBAXKMH-
HBIX 3aps1I0B paBHOE NBYM o011eid Maccoit 500 kr. MeHblIMe 3HaYe-
HUSI CKOPOCTE COOTBETCTBYIOT B3PbIBY OHOTIO 3apsiaa, a 6oablire
3HAY€HUS B3PbIBY OOJbIIIErO, YeM JIBa KOJIMUecTBa 3apsaoB. B co-
OTBeTCTBUU ¢ opmyoit M.A. CagoBckoro paccunutaem Koadhu-
LIUEHT CEUCMUYHOCTU

VR? 5.170°7
02 = 500" 2
rae V=35 cM/c (CKOpOCTb UMeIolllasi HauOOJIbIIYIO YACTOTY MOBTO-
penus); R = 170 M (paccTosiHMe OT B3phbiBa IO CEMCMOAATUMKOB);
0 = 500 kr (Macca ABYX CKBaXXMHHBIX 3apsa0B, UMCIOIINX TaKXKe

HaMOOJIBIIYIO YaCTOTY MTOBTOPEHMS B3PBIBOB).

Haiinem, xakoii 3apsin BB (Q,) Heo6xoammMo B30pBaTh OMHOBPE-
MEHHO, YTOObI IOJyYMIaCh MaKCUMallbHas CKOPOCTh V. 3apuk-
CHpOBaHHAasI CEICMOIIPUEMHUKAMU

Vow = V2 +VE+ V2 =10,5 +10,24> +6° = 15,8 cm/c,
rae V,, V,, V, — MakcuMallbHble 3HAYEHUsI CKOPOCTEM 10 ocam X,
Yu Z. Macca omHOBpEMEHHO B30PBAaHHOTIO 3apsifa ISl pacCIMTaH-

HOI CKOPOCTH paBHA ,
3 V: R® B 15,8 -170°

K:

=522,

Q, = — = 5 = 4500 kr.
K 522
[Tpu 5TOM YUCIIO CKBa>KMHHBIX 3aPsII0B /1 B30PBABIIMXCS OTHO-
BPEMEHHO paBHO
Q4500
n=——=——=18,
250 250

rae 250 kr — macca BB ogHOTO CKBaxkKMHHOTO 3apsiaa.

Takum o0Opa3zoM, yBeIUYEHUE CEMCMUYECKOTro 3 deKTa Mmpou-
301110 M3-3a TOTO, YTO B30PBajioCh OMHOBpPEeMeHHO He 3, a 18 ckBa-
>KMHHBIX 3apsiaoB. Ha cienyioiieMm 60Ke HEOOXOIAMMO CKOpPpeK-
TUPOBATh BpeMs 3aMeIJICHUS MEXIY B3pbIBAMH TPYMII 3apsioB,
C LICJIBIO TIPEIOTBPAIICHUS B3PBIBOB 3apSIIOB M3 COCEITHMX I'PYIIIL.
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MT'U HUTY «MUCuCo.
UDC622.235. | B.N. Kutuzov, B.V. Eguest
2352022 | EFFECTS OF EXPLOSIONS USING NOT ELECTRIC

INITIATION SYSTEM

A blast pattern designed for a particular block is considered, and optional variants of ex-
plosion of charges from different delay groups are analyzed.

The data on measurement of seismic effect exerted on surrounding rock mass by blast-
ing with nonelectric blast initiation systems are presented, a calculation method is proposed
based on analysis of blast seismograms recorded at a distance of 150-200 m from an explo-
sion. A seismogram is divided into amplitude-based ranges and velocity peaks are counted in
each range. Then, the range with the highest number of the velocity peaks is selected (the
highest recurrence frequency); this range corresponds to the number of charges with the
highest explosion recurrence frequency.

Based on the obtained values, seismicity coefficient is determined. Later on, the ampli-
tudes of the maximum velocities are picked, and the weight of charge producing such veloci-
ties is calculated. If the actual weights of charges exceed the calculated values, then the time
between blasting of groups of charges in the next block is increased until the weight of charges
producing maximum velocity amplitudes is equal to the calculated values.

Key words: explosion, accuracy, slowdown, methods.
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