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Abstract

Russian and foreign technical toerature says that blastng in jomted rock mass induces zones wrth altered
phys*al properties and geomediamcal behavior beyond the perimeter holes. These zones are rienbfed
as the crushed zone, radialy fractured zone, spalling zone and shattered zone. The shattered zone lacks
scientific attention although this zone can reach the width of (30-1TOty = — blasthote (kameter)
in open pit mines and <25-75)rfb in underground mines. The earber implemented research answers
the question on quantitative change in the stresses and strains of a pointed rock mass dunng blasting.
The mtubon mechanem of the shattered zone remans jndeat The study aims to find the initiation
medianem of the shattered zone injomted rock mass and to determne itsstress state after blasting
Three series of ful-scale expenmental studies have been performed in jonted granite rock mass
using acoustic emssion methods, ultrasonic technques and deformation measurements. It 6 found
that in the shattered zone, blocks n the jouited rock mass displace radialy from the blast holes with
deformation of the joint sufacps and wwth eiasttc strains preserved after Wasting for the reason, this
zone is qualified as the zone of blast-mduced resdual stresses. The article gives Ihe formtia for the
residual radial compressne stresses under short-delay mifti-row blasting. The numerical calculation
using this forrmla and the actual muie data prove the formula validity. The method of destressing
blasting 6 proposed to unload rocttiurst-hazardous rock mass from stresses n the areas of the confining
pressure phenomena such as spaing and sloughng. This method has been tnaled in PnargunAys
rranes n granite rod mass 11400 m long area was unloaded from stresses in mnesX

The authors highly appreciate participation of I. I. Shehlan, B. M. Belyaev, V. M. ParAm and
V.A. PazdnJuwa mthe expervnental research.

Keywords: Mast-induced residual stress zone, jointed rock mass, mechanism, formula, rodtbursl-

hazardous rock mass, destressmg biasing method
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ANATHOCTUKA TEXHWHECKOIO COCTOAHNA
KPEMW CTBONIOB WAXTbIl um. 'YBKUHA
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WM WHATWKO anpekTop MHCTUTYTa HayK 0 3emne, kawus. TEXM. Hayy
N. B. 3MHYCHLO0  cTapLumii HayuHbIV COTPYAHUK
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' 6eNropoAcKuii rocyAapcTBEHHbI HALMOHaNbHbIN UCCNef0BaT eNbCKNUiA
yHuBepcuTeT. benropog. Poceus
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BeepgeHue

CtBoNbl WaxTel uUM. [y6kuHa AO «KMApyga» 3skcnayatupy-
10TCA € KOHUa 40-X rogos npownoro Beka. OHU NPOAAEHbl B CNOX-
HbIX rugporeonornyeckux ycnosusax [1, 2]. Hanpumep, npu npo-
xofike cTBona Ne 1 gnameTpom B cBeTY 4 M Ha rnybuHe 72 m npou-
30LIeN NpopbiB N/blByHa B CTBOA. locne nuksMgauunm asapun Kpenb
B WHTepBane rnybuH ot 71,6 fo 99.4 m 6bina ycuneHa YyryHHbIMU

TIO6MHramy BbICOTON 1.5 M U CNMHKONM TonwmHolW 30 MM. lMpu aTom

64 ISSN 0017-2278 TOPHbI XYPHA/. 2020. Ne 10

MpuBefeHbl pe3ynbTaTbl 06CMef0BaHNS COCTOSIHWS Kpenu cylle-
CTBYIOLLLETO U CTPOSALLErOCs BEPTUKa/IbHbIX CTBO/OB WWaxThbl M. MY6KMHA
AO ‘KMApyaa". BbINoNHEH aHanun3 HanpshkeHHO-AethOPMHPOBAHHOTO
COCTOSIHUS Kpenu No 13MepeHHbIM AedopMaumam. OnpeseneHbl Bemn-
UMHbI [JaBNleHUIl Ha Kpenb CTBOMIOB B Hanbonee XapaKTepHbIX MHTep-
Banax no rnybuHe. YCTaHOB/IEHO, YTO Kpenb o6nagaeT Heo6X0AUMbIM
YPOBHEM 3KCMJTyaTaLMOHHO HaeXHOCTU.

KntoueBble CrOHa: LWAxXTHbIA CTBOM, KOMOGUHMPOBaHHAs Kperb,
6eTOH, THOWHT, ONepaTuBHbI KOHTPONb, AeOpMOMETP, HanpsHKeHus,
fedopmalny, Harpyska Ha Kperb.

OOI: 10.175&¥4/12020.10.05

NPOM30LLI0 YMeHbLIEHNe guameTpa cTBona 4o 3.4 M. Mocne 70-net-
Heli akcnayaTauun cTBOMa BO3HMKNA HEO6XOAUMOCTb 1 Gblna BbINOA-
HeHa KOMMJIEKCHasi ANArHOCTMKA HanpsHKeHHOro COCTOSIHWUSA Kpenu Ha
BCEX MHTEpBanax, B TOM YWCMe 3aKpPenneHHbIX KUPNUYHOW, GETOHNTO-

BOW. TIOGMHIOBOW 1 6ETOHHOW Kpenbto.
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1. HBrrypHble HaGMOOBHMA BbINOMHEHHbIE HAa laxTe AK. [y6-
KVHa. HanpaB/fieHbl Ha MOBbLIBHMB 6e30MacHOll aKcnnyaTauun CTBO
naB 6 NCpuc3 fanbHelwei pa3pabaTky NOME3HbIX UCKANBEMbIK Ha
6onee rny6OKNXropu3oHTax.
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