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Case Study: Ctpykrypa [MYCM noasemMHoro pyaHuka
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10.1 OueHka puckoB no metoay «Fancrtyk-6aboyka»
Ha pygHuke npoBegeHa OLeHKa pUckoB No metoay «lancryk-
B6aboyka» No MHCTPYKUMK «YNpaBreHne KaTtacTponU4eCKnmmn n
CMepTeNnbHbIMM ONacHOCTSAMKU B obnactn 6e3onacHoOCTU Tpyaa»
OnpepneneHbl 3HayMTenNbHble HexenatesribHble cobbiTna (3HC):
O6pyLueHne ropHoM Macchl B NOA3EMHbIX FOPHbIX
BblpaboTKax;
BosgylwHo-ygapHas BOsHa;
O6pyLieHne/paspyLUeHne Lenukos;
O6pyLueHne ropHOM MaccChl C BbIXO4OM Ha 3EMHYHO
NOBEPXHOCTb;
O6pyLieHne/paspyLueHne 6opToB Kapbepa.
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O6y4eHue nepcoHana

== Hasnuuue cpeacTs 060pKu
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lNosiBneHue reomexaHN4eCcKnX PUCKOB

i el . .. ZCOMEXAHUKA 603HUKACM HA 2PAHUUE, 20€
HIPAKTUYECKAS Bt R COPHAKA, U HAYUHAIOM
FTEOMEXAHUKA [y npupoowvt. Um neeo3morcno
NPOMUBOCMOAMb. IMO CEbIULE HAUIUX B0IMOHCHOCHEIL.
3axonam npupoowt, u 20pHO20 0AB1€HUS 8 MOM HUC]Ie,
MONHCHO MOJIbKO nodyunumucsa. Um neooxooumo
cneoosams. Coznacosvlieams ¢ HUMU CEOU
MmexHo02uuecKue peueHus.

Jlnsa 3mozo Haoo nonumame npupooy 20pHoO20
0aesjieHus, e2o 3aKOHOMEPHOCMU. SHAMb, KAKUM
00paA30M MOIHCHO OOCMUYDL CO2TIACOBAHUA MEXHOI0ZUU
2OPHBIX padom ¢ 3aKkoHamu npupoovt. Tonvko mozoa mwt

Oyoem ynpaeiamo 2OPHbIM OABIEHUEM.

HOCO()MC AJIA TOPHBIX MWHKCHEPOB
—V-W srk © SRK Consulting (Russia) Ltd 2020. All rights reserved.



PeecTtp reomexaHM4eCKUX PUCKOB (IIpOSIBJICHMIT TOPHOIO IABJICHMSI) u

@ omcnoenus, vi8avl, OOpyuwIeHUA 8 ROOZOMOBUMETbHBIX U OYUCMHBLX
8bIpAdOOMKaAx;

@ Jdepopmauuu, nosperccoenHusn u pa3pyuieHuss 20pHbvIX 6bIPAOOMOK U UX Kpenu;
@ unmencueHoe 3aK01000pazosanue, CMpPEAAIHUL, MUKPOYOApPbl, 20PHbBLE YOapPbl;
@ npopuievt 6006l U 06600HEHHOIL 20PHOT MACCHL;

@ paspyuienus no00epIHcUBAIOUWLUX UETUKOB PAZTUYHO20 HAZHAYEHUS;

@ npoeanvt nomoa0UUHn y 3¢MHOU ROBEPXHOCHIU;

@ oOpywenus nanezarouieit moawiu ¢ 6030YUIHbIM yOapom,

@ cosusricenue moauiu 20pHBIX ROPOO U 3eMHOU NOBEPXHOCHU,

@ ononznu, 00pyuteHus ycmynoe u 60pmoe Kapbepoe npu ux noopadomke.
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Ywep6b ot nposiBrieHui ropHoro AaBrneHns
. np0u38006‘m6eHHbll7 mpaemamuim om:

- RAOEHUA 20PHOU MACCHL NPU OMCTI0CHUAX, 8bIEAIAX, PA3PYULEHUU KPDEnU;
- CIMpensaHUull U 20PHBIX Y0apos;

- YOApPHOU 6030YUIHOIL 80JIHbBL NPU MACCOBOM O0pYULEHUU;

@ nomeps n003eMHbBIX ZOPHBIX 8bIPAOOMOK NPU PA3PYULEHUN KPEnU UTU
3amonjeHuu, HeodX00UMOCHb NPOXOOKU HOBBIX 00X00HbBIX 8bIPADOMOK;

@ noepesricoenusn u pazpyuieHus 2OpHuIX 8bIPpadOMoOK U 00beKmoe Ha 3eMHOTL
HOBEPXHOCMU NPU RONAOAHUU UX 8 30HY COBUNCCHUS;

@ nomeps danancoevix 3anacoe pyosvl npuU NONAOAHUU UX 8 30HbL COBUNCCHUS;
@ nomepu pyosl 6 HO00EPHCUBAIOULUX U NPEOOXPAHUMETbHBIX UCTUKAX;

@ paszyborxcusanue pyoul.
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YacTora NnposiBNeHu ropHoro gaBneHust

Fatal injury frequency rate
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Topuasa npomvtuiiennocma
Aecmpanuu

Yacmoma cmepmenvnvix HC 6
pacueme na 1 man. ompadbomanHnvlx
yen.uacoe

6 CCCP ona xapakmepucmuku ypoeHsa mpasmamusma
ucnoavzosanca koygpgpuuyuenm wacmomot HC:

K, = konuuecmeo HC / 1000 ompabomannwix uen.cmen



[Mprnemnembin ypoBeHb pycKa

Projected Annual Fatality rates for South MPOTHO3NPYeMbIVt FOA0BOM

< YpOBEHb CMEPTHOCTU
African mines Improving at 20 % per annum (konnuecTso HC Ha 1mnH.
T 0,35 o r s oo nSnToSISiisSioiosinioiiisnososes oTpaboTaHHbIX Yen.4acoB)
%‘, Ha pyaHukax KOxxHon Adpurku
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lNMpuemnembin ypoBeHb pUCKa

Jonycmumbwtit puck na pyonuxax Aecmpanuu = 1x 10+

(konuuecmeo HC 6 meuenuu 2ooa / cpeonecnucouHas YucjaieHHoCcmsy 8 Imom 200y)

Ilpumep: pyonuxku 3anaonou Aecmpanuu
Ob6was ymcneHHocTb paboTarowmx = 22000 4ven.;
B T.4. HA NOA3eMHbIX paboTax = 15000 yen.
KonnyectBo cmepTernbHbix HC =1.
Puck cmeptenbHoro cnyyas: 1:22000 = 0,45x10*

1:15000 = 0,67x104



TpaBmaTn3Mm OT nageHus ropHon maccbl (Rockfall)

Natural Causes

% Unknown
2%

Causes of underground fatalities
in WA mining
between 1992 - 2014

NPUYUHBL CMEPMETbHO20
mpagmamusma Ha
nO03eMHbBIX PYOHUKAX

3anaonoiit Aecmpanuu
1992-2014 2...

naoenue 2OpHOI MAccvl —
CaMblil ONACHBIU UCHOUYHUK

Electrocution mpasmamuima

4% Blasting

%
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MacLwtabbl pucka nageHUs ropHoM Macchbl 14

V' Iladenue 3aKo0106 Ha ILIONIAH [IEPBLIE KB.M C KPOBJIH, OOPTOB M 3a00€B MOATOTOBUTEIBHBIX M OYMCTHBIX BHIPAOOTOK.
VYcTpaneHre aHHOTO pHCKa BO3JIOKEHO HA TEXHOJOTMYECKHE MPOLIECChl OOOPKH KPOBJIM OT 3aKOJIOB U KPEIJICHUS
TOPHBIX BBIPAOOTOK B COOTBETCTBUU C KATETOPUEH UX YCTOMYMBOCTH.

v Omcnoenusn Kpoe/iu Ha I1Uiomaan COTHU KB.M ITIOCJIC l'IOI[pa6OTKI/I WJIM paspymicHusdg rOpHbIM JaBJICHHUEM OTACIbHBIX
OCJIHUKOB. praBHCHI/IC JaHHBIM PHUCKOM OCYIICCTBIIACTCA pacuCTOM LCJIMKOB IIPpHU IMPOCKTUPOBAHHH, CO6JIIO,II€HI/ICM ux
IMPOCKTHBIX pasMCpOB, IMOCTOAHHBIMU 06CJ'ICI[OBaHI/I}IMI/I Tpacc I[BI/DKeHI/II\/'I H UX IICPCHOCAMU B H€O6XO,I[I/IMBIX ClIydasx.

v Ob6pywienus nopod Ha IUIONAIN THICSYM KB.M B Kamepax, OJOKax, MmaHeysx. [Ipu oOpyIIeHHH HaJeraromieil TOIIN
BO3MO)KHO TOBPEXKJIEHUE BBIMIENIEKAIIUX BbIPAOOTOK, 3ajexed, OOBEKTOB Ha MOBEPXHOCTHU. JlaHHBIA pPHUCK
MUHUMM3UPYETCS 3a07aroBpEMEHHBIM BBISIBICHHEM HEYCTOMYMBBIX YYACTKOB CHUJIAMU T€OMEXaHMYECKOW CITyXKOBbI,
MPUHATHEM MEp MO OTPAkKICHHUIO OMACHOW IUIOLIAIM, NMEPEHOCAMHU WM BPEMEHHBIMU HMCKIIOUEHUSIMU OOBEKTOB M3
AKCIUTyaTallid MyTeM MEepeKIoueHuss Ha pe3epBHbIe. [loBpexkneHns 0ObeKTOB B 30HE CIBMXKEHHUS YacTO YCTPaHSIOTCS
MOCJIC0CA0YHBIM PEMOHTOM IOCJIE 3aBEPIICHUSI aKTUBHOM CTAIUU CIABUKEHUS.

v HﬂOM(aOHble 06pymenuﬂ Haﬂezaromeﬁ moJauwiu 00 noeepxnocmu Ha 1iomaan COTHU ThICAY KB.M C BO3YIIHBIM YIapOM
B MIAXTC U TCXHOI'CHHBIM 3CMJICTPACCHHCM. BOSIIYIHHEUI BOJIHA, BO3HHUKAIOIIAsA B I'OPHBIX BBIpa6OTKaX IIpHu IJ10I1aTHOM
O6pYHICHHI/I, HMCCT paanyC TpaBMHUPYIOIICTO BOBHGﬁCTBHH Ha IICPCOHAJI B COTHU MCTPOB 3a IIPCACIIbI 30HbI O6py1HCHI/I$I.
Puck TpaBMHUPOBaHUA HIOIIGﬁ BOBIIYIHHOﬁ BOJIHOM 3&6H3FOBp€M€HHO YCTPAHACTCA MCPOIIPUATHAMHU 110 JIOKAJIM3alluK1
HGYCTOP'I‘{HBBIX Y4aCTKOB IIYTCM HU30JIIIUU UX OT UCIIOJIIB3YCMBIX I'OPHBIX BBIpa6OTOK IMCPCMbIYKaMHU, HOpOI[HOﬁ 3aChIIIKON

T
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MacwTtabbl 1 YacToTbl NaAeHUA rOPHOU MaccCbl

v Iadenue 3aK0106 Ha ILIONMIAMA Zonmrro =2~ ~~)BJ1, OOPTOB M 3a00€B MOIG
YcrpaHeHue JAHHOTO PUCKA B(
TOPHBIX BBIPAOOTOK B COOTBETCT

ManbIin macLuTab
C BbICOKOM 4YaCTOTOM

V' Omcnoenusa Kpoeau Ha ILIOLIE
IIEJIMKOB. YIpaBJieHUE JTaHHBIM
MIPOEKTHBIX Pa3MEpPOB, TOCTOSHE

CHUSA T'OPHBIM AaBJICHHUEM OTACIBbHBIX
"YOCKTHUPOBAHUMU, CO6JIIO,II€HI/ICM ux
111 B H€O6XO,I[I/IMBIX ClIydasx.

[Ipu oOpylieHnn Hajerarome TONIIH

HAa TIOBEPXHOCTH. JIaHHBIM pPHUCK
CUJIaMU TE€OMEXaHUYECKON CIIyKOBI,
SHHBIMU HCKIIIOUEHUSMH OOBEKTOB W3
30HE CIBHM)KECHHS YAaCTO YCTPAHSIOTCS

v O6pywienus nopoo Ha IIOIIA
BO3BMO)KHO TOBPEKJEHUE BBl
MUHUMM3UPYETCS 3a01aroBpemM
MPUHSATHEM MEp IO OTPaXkICHI
AKCIUTyaTalliyd MyTeM MEePEeKITIor
MOCJIE0CaA0YHBIM PEMOHTOM TIO!

Kamepax,
0OOTOK, 3
M HEYCTO
anau, mepe
e. [loBpex
TMBHOM CT¢

v Ilnowaousle oopywenus
B IIAXT€ U TEXHOTCHHBIM 3€.
OOpyIIEHUHU, UMEET PANYC TPa ACTBUSI HA
Puck tpaBMupoBaHuUs JHOIEU BO3,
HEYCTOMYMBBIX YYACTKOB ITYTEM HU30JL

T
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JTHHU TBICAY KB.M C BO3AYIIHBIM YAapOM
1113/ THOM

yBenu4yeHme macwtaba coobitumn

KPYNHbIA MacwiTab

C HU3KOM 4YacTOTOM

yBesfin4yeHme 4actoTbl COObITUN

JT HUCIIOJIb3YCMb



MacLwtabbl pucka nageHUs ropHoM Macchbl
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Man Truck Stope/Wall
YeJIOBEK MallnHa Kamepa / 010K

5% srk consulting

Macuimad oopyuenui

Pacnpeoenenue konuuecmea
cmepmenvruvix HC om
Macumaoa oopywieHuil Ha

pyonuxkax Aecmpanuu
619972006 2...
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MNocneacTBMA MHUMOEGHTOB C NageHWeM ropHOW MaccChl

B zopnoit npomviuunennocmu
Aecmpanuu 3a 10 nem:

91% ecex HC om

Bec u nocneocmeun oopywenuii ¢ 19932003 2.c.

100

naoenus 20pHou nocaedcmeun:
@ Neither personal or
MaACcobl RPOU3OULIIU cquiprert

O Equipment damage
only

npu 00pyuieHuAX
34K0J108 8ecom 00
2 m He oanee 10 m
om 3a00s

B Personal injury

NMumber of rocKkfalls

0-2 20-5 5-0-10 10-0-50 >50
Bec oopywenuii, monnui
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lNMageHue 3aKoNoB — caMbIn PACNPOCTPAHEHHbIN PUCK

v' Iladenue 3akonoeé na niowadu nepevie Ke.M ¢ Kpoeiu, 00pmoe u
3a00e6 n0020MOBUMENbHBIX U OYUCHIHBIX 8bIPAOOMOK. YcmpaHnenue
OAHHO20 PUCKA B03TI0MHCEHO HA MEXHON02UYECKUEe NPOUeccbl 000PKU
Kpoeiu om 3aK0108 U KpEenieHus 20PHbIX 6blpadoOmoK 6
COOMEEemcmeuu ¢ Kamez2opuei ux yCmou4ueocmu.

v Omcnoenus Kpoeau Ha TUIOMAINA COTHH KB.M
MKII. VYmpasneHue AaHHBIM PHUCKOM OCYIIEC
MapKIIEHAEPCKON pa3METKOM, COOMI0ACHUEM MTPOEK
JBKEHUN U UX NTEPEHOCAMH B HEOOXOIUMBIX CTy4ast

& [10/]pa00TKU WJIM Pa3pyLIEHUs TOPHBIM JIaBIIEHUEM OTAEJbHBIX
g pacuetoM pasmepoB MKI[ mpu wuX mNDpoeKTUpOBaHUH,
QOB U COOCHOCTH, MOCTOSTHHBIMH O0CJI€I0BaHUSAMHU TPacC

V' O0pywenus nopod Ha IUIONIATH IECAT pYLIECHUH

HAJIETAIONIEHl TONIHY BO3MOKHO IOBPEXKIIE] OKOJ10 4 0 ) 0 6CeX m p aem — om BIf PUCK

MUHUMHU3UPYCTCA 3&6HaFOBpeMCHHLIM CHJIaMH

reOMEXaHUYECKOUN CITYkKOBI. . .. na 0 CHUA 34KO0J108 ! ! !
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[Mpouenypbi npouecca ynpaBreHus1 KpoBreun

000pKa 3aKon108

OCMOMP U RPOCMYKUBAHUE KPOBIU, D0PM 08, 3a00:1 8bIPADOMOK
O/l OOHAPYHCEHUA OCHIABUIUXCA 3AKO08

KpenJjienue KpoeJjiu

MOHUMOPUHZ COCMOAHUA Kpénu

PEMOHM UNLU YCUTIEHUE KPenu NPU He00X00umocmu
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OO6opka 3aKkornoB. 30Hbl OTBETCTBEHHOCTU NepCcoHana:

PYKOBO/ICTBO PY/IHHKA oonsicno obecneuumaw:

@ nojaepkaHue B 0€30IMaCHOM COCTOSIHUH (00€30IallIiBaHUE) BCEX
BBIPA0OTOK, I7I€ IIepEeMEIIACTCS EPCOHAI,

@ oOyueHue mepcoHaja 0€30IIaCHLIM METO1aM 00OPKHU 3aKOJIOB;

@ HaJIM4yKWe MHCTPYMEHTOB, clielMaibHOro ooopyaoBanus u C1U3 s
000PKH 3aKOJIOB;

@ ydeT BpeMeHHU, HEOOXOAMMOTO JJ11 OOOPKHU 3aKOJIOB B MacIlTa0e
BCEIr0 PyJAHHKA, B IIOOOM I'pauke JOOBIYM U MPOXOIKH.

VW srk © SRK Consulting (Russia) Ltd 2020. All rights reserved.



OO6opka 3aKkornoB. 30Hbl OTBETCTBEHHOCTU NepCcoHana:

PYKOBO/ICTBO YYACTKOB oosuicHo.

@ BecTH 00OPKY 3aKOJI0B Ha BCeX pabOUMX MECTax;
@ mnopyyarb 0OOPKY 3aKOJIOB TOJBKO OOYYEHHOMY MEPCOHAIY;

@ 10 Mepe HEOOXOIMMOCTH OKa3bIBaTh ITOMOIIb CBOMM PaOOTHHUKAM, YTOObI OHU B
X07i€ paOOThI MIOHUMAJIM COCTOSTHUE MAacCHBa Ha UX PabOUYMX MeCTax, U MPaBUIHHO
/ 6e30macHO 00MpaIu 3aKOJIbI;

@ COCTaBJATH IIJIaH OOOPKHU 3aKOJIOB U MTOCTOSHHO aKTyaJu3upOBaTh €ro;

@ uHpOpPMHUPOBATH PYKOBOACTBO M F€OMEXaHUKa PYIHUKA O CIy4asix, KOTrja mpu
00OpKE 3aKO0JIOB MOSIBJISIETCSA OMACHOCTh OOPYIIEHUS] TOPHOM MACChl; OHA MOYKET
CTaThb OCHOBAHUEM JJIsI IIPOBEJICHUS IOBTOPHOM OLIEHKU COCTOSHUS MaCcCUBa WIIH
TU1St UI3MEHEHHU N TPpeOOBaHMM K KPEIu;

@ BLISBISTH OIIACHBIC 30HBI, OI'PAXKIATh UX C LCJIbIO 3aIlIPCTUTDh TOCTYII.

—\fw srk © SRK Consulting (Russia) Ltd 2020. All rights reserved.



OO6opka 3aKkornoB. 30Hbl OTBETCTBEHHOCTU NepCcoHana:

HHCTPYKTOPBI HA PABOYHUX MECTAX oonschbt :

@ o0yuarh BeCh MOA3EMHBIN IIEPCOHAI CITIOCO0aM OIICHKH COCTOSIHUS MacCHBa U
BBISIBJICHUS OIMACHBIX (DAKTOPOB HA BCEX PaOOUYMX MECTax;

@ oOyuarh nepcoHaja MeTogaM 0€30MacHO 000PKHU 3aKOJIOB;

@ o00cyXaarh C TCOMEXaHMKAMU U3MEHEHUS COCTOSIHUS MacCHUBa, IPAKTUKY 00OpKHU
3aK0JIOB, MaT€pHUajbl pacciaeOBaHUs aBapUil / MHIIMICHTOB, CBSI3aHHBIX C
MaJCHUEM TOPHOU MACCHI;

@ OOHOBJIATH / OMOJHATH Y4€OHBIE MaTEpUAIBI JISI TEOPETUYECKOTO OOYUYEHHUS
nepcoHasna

—\fw srk © SRK Consulting (Russia) Ltd 2020. All rights reserved.



OO6opka 3aKkornoB. 30Hbl OTBETCTBEHHOCTU NepCcoHana:

T'OPHOPABOYHUE oonsuchbl :

@ mnpoiTu 00ydeHre crnoco0aM OIEHKH COCTOSHHS MAacCHBA U BbISIBJI€HUSI
onacHbIX (GaKTOPOB HAa CBOMX PabOYUX MECTax;

@ 1npoiTu 00ydeHHE METOoIaM O€30I1aCHOM 0OOOPKH 3aKOJIOB;

@ peryaspHO NpOBEPATH CBOE pabouee MECTO Ha IPEIMET HAJIMYUs 3aKOJI0B U
HEOOXOIMMOCTH UX OOOPKHU;

@ BecTH 000PKY 3aK0JI0B 0€30MaCHBIMU METOJ/IAMU;

@ uHpOPMHUPOBATH CBOUX PYKOBOJUTEIICH, TEOMEXaHUKOB B MAKCUMAJIbHO KOPOTKHE
CPOKH O JIIOOBIX OMACHBIX COCTOSHUSX MACCHUBA, KOT/Ia HEJIb3s1 OE30MacHO
POU3BECTHU OOOPKY 3aKOJIOB, HJIM TPEOYETCS UX «Upe3MEPHas» 000pKa;

@ orpaguTh ONACHBIN YYaCTOK, YTOOBI 3alPETUTh HA HETO JOCTYII JJIs BCETO
nepcoHania.
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anI3HaKVI OrnacHoOro cCoctosiHus1 maccusa / PUCKa NageHunsA I'OpHOl7I MacCcChbl

@ IOSBJICHUE HOBBIX TPCIIUH, UX PACKPBITHC,

@ [PU3HAKYU BBICOKUX JEUCTBYIOIINX HAMPSIKCHUN: PACTPECKUBAHUE,
pacKaJIbIBaHUE, PA3IABIMBAHUE MMOPOJIBI HA MEJIKME KYCKH U UX OCBHITIAHHUE;

@ IpPEABECTHUKU TOPHBIX YIAPOB: TPECKU, LIETYIIEHUE, UHTCHCUBHOE

: oMb
3aK0JI0O00pa30BaHUE, CTPEIISTHUC, CMO‘MP

CABUI, CMCIICHUC ITIOPOAbI;

HaJIMYKE MePECEKAIONIUXCS TPEIIMH, O KOTOPHIM MOXKET IIPOU30MTH
KJIMHOBHUTHBIN BBIBAJ;

HAJIMYNE TIPOTSIKEHHBIX TTOJOTUX TPEIUH;
30HBI CJ1A0BIX (HU3KOM MPOYHOCTH, HEYCTONYHBBIX ), pa3ipOOICHHBIX ITOPOI;
PU3HAKHA BBIBETPUBAHUS TTOPOIBL;

BOJIOIIPOSABIICHUA (HAMOKAHHUE, KaIeX, BOJIOTIPUTOK);

srk © SRK Consulting (Russia) Ltd 2020. All rights reserved.
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anI3HaKVI OrnacHoOro cCoctosiHus1 maccusa / PUCKa NageHunsA I'OpHOﬁ MacCcChbl

@ OoJblne, CyIECTBEHHBIE N3MEHEHHUS TPO(PUIIS BEIPAOOTKH / KaMepBhI 110
CPaBHEHHMIO C MPEABIAYIIUM IIUKJIOM ITPOXOAKH, 3TAIIOM OTOOMKHU;

@ upe3MepHbIC MOBPEKACHUS MacCUBa OT B3pbIBaHUsA (IEpeOOp CEUSHMUS);
@ [pU3HAKYU CMENICHUS, CABUKECHUS, CIIOJ3aHUS 110 TPEIIUHAM, PA3JIOMaM;

@ IMOosBICHUE KYCKOB «CBEXKEI IOPOJIEI HA ITOYBE, YIIABIICH ¢ KPOBIIH, OOPTOB,
320051 BRIPAOOTKHU;

@ HemaBHeEe MOSBJICHHE (MUIM MCUC3HOBEHHME) BOABI HIIH BIAXKHBIX ITOBEPXHOCTCH;

@ IpH3HAKU HATPYKCHUS KPEIM: CMHHAHKE, TehOpMaIvH, BAABINBAaHUE, Pa3PbIBEI
OTIOPHBIX INIUTOK aHKEPOB, MOSBJICHUE HABUCH Pa3daBICHHOM MOPObI HA CETKE

WJIA JIPYTUX TUIIAX KPEMHU, OTOJICHUE AHKEPOB, PACTPECKUBAHUE U OCBITIAHUE
TOpKpeTa, AePopMalii paMHON METalJINUeCKOM KpeIu;
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lMpn3Hakm onacHOro COCTosHUA MaccuBa / pyucKka nageHusa ropHou Maccbl

@ 1IEIYKHU, TPECKHU, TIIYXUE YIApPhl, T'YJI B MACCUBE;
@ 3BYKM [AJ€HUSI TOPHOW MACCHI BHE 30HBI BUJIUMOCTH;
@ MNPOXOXKJICHUE BO3YIIHON BOJHBI (KaK IPHU B3PHIBE).

Tpyono ycnviuams 38yKu / uiymol 6 maccuee npu
paoomarouiem 0o60pyooeanuu.

Iepuoouuecku npuocmanaeueai padbomy 0o60pyooeanus,
YmooOvl NOCIYULams MACCUB.

—V-W srk © SRK Consulting (Russia) Ltd 2020. All rights reserved.



anI3HaKVI OrnacHoOro cCoctosiHus1 maccusa / PUCKa NageHunsA I'OpHOl7I MacCcChbl

TpenuHbl 1 pa3moMbl GOPMHUPYIOT IUIATHI, KIIMHOBUIHBIC OJIOKH, KOTOPHIC IO/
JCHCTBHEM COOCTBEHHOTO BECa MOTYT OKa3aThCsl HEYCTOMUYMBBIMU ITOCIIE UX
OOHa)XKEHUS M OOPYHIUTHCS. DTO CO3AAET PUCK MAJCHUS TOPHOM MACCHhI,
o0yCIIOBIICHHBIN CTpyKTypoit Mmaccusa (Structurally controlled instability).

OdeHb BaXXKHO paclo3HaBaTh CICAYIOMIUE MAPaMETPhl CUCTEM TPEIIUH, IO KOTOPhIM
MOYKET IPOU30MTHU BHIBAI:

@ [POCTUPAHUE U MAJICHUE TPEIIVH;

mv““w

@ JUIMHA TPEIIVH; MO

@ paccrosgHHUE MEXAY TPELINHAMU;
@ 1IEepOoX0BaTOCTh TPEILIUH.

HeycrouuBocTh Opoa, KOHTpOIMpyeMasi CTPYKTYPOU MaCCUBA, OUYEHD
YyBCTBUTEJIbHA K OPUEHTHUPOBKE U pa3MepaM BhIpaOOTOK.
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MNMoaroroBka 326051 K 000OPKE 3aKONoB

IIpoMmbiBKa KPOBJIM, 0OPTOB U IPyau 320051 BOJAOM B JIOCTATOYHOM 00bEME U

IPY COOTBETCTBYIOIIEM JABJICHUH MOKET OBICTPO YIAJIUTH:

@ [bUIb, KOTOPASI MOIJIA OCECTh B TPELIMHAX, YTO OOJErYUT UX OOHAPYKEHUE;

@ [OPOAHYIO MEIOYb;

@ 3aMKHM CBOJA, KOTOPBIE MOTYT YAEPKHUBATh OT OOPYIIEHHUS OJIOKU MTOPOJ
HAMHOT'0 OOJIBIIIETO pa3Mepa;

@ 3aKOJbl, Kpasi KOTOPBIX MOJXBAaY€HbI MOCICIHUM PSJIOM KPEIIH;

@ M[OBPEXKICHHYIO B3PBIBOM KPEIIb.

[IpombIBKa 32005 1aeT 0ojiee XOPOIIHi pe3yabTaT Py JICHCTBUM B MaCCHBE

BBICOKHX HANpPs’)KEHUH, 4eM B ¢J1abo HanpsbkeHHOM MaccuBe. [locie mpoMbIBKH

320051 JOCTYII B HETO MOKHO OI'PaHUYMTh HA KAaKOE-TO BpeMs JJIsl CTa0WIIU3aluu

CUTYyallH, YTOOBI CBECTU K MUHUMYMY PUCKH JIJI IEPCOHAIA U 000PYA0BAHUS

—V-U' srk © SRK Consulting (Russia) Ltd 2020. All rights reserved.



MNMoaroroBka 326051 K 000OPKE 3aKONoB

[Ipexne, yeM MpuUcTynaTh K 000PKE 3aKOJI0B, KPOBIIsL, OOpTa U TPy 32005
JOJIKHBI OBITh TIIATEJILHO MPOMBITBI BOAOM. DTO 00JIErYUT OCMOTP NMTOBEPXHOCTHU
MaccCHUBa.

3a001 J10J’KEH OBITh 04€Hb XOPOILO OCBEIleH. JTO MO3BOJIUT 00JIe€ YETKO
BBISIBJISATH ITOTCHIIMAIFHO HECTaOMIbHBIC OPOJIbI 0 M BO BpeMsi 000OPKH 3aKOJIOB.
Mo>kHO HCTI0JIB30BaTh (hapbl CAMOXOIHOTO 000PYAOBAHUSI.

Eciin HeBO3MOKHO 00eCcnIeYUuTh 0€30MACHOCTh PYYHOU 000PKHU 3aK0JI0B HJIU
3TO HEBO3MOKHO MPOU3BECTH 0€30MaACHBIM 00Pa30M C IPUMEHEHUEM CAMBIX
JJIMHHBIX 000POYHBIX JIOMHUKOB, HEO0OX0UMO MPUMEHSATH AJIbTEPHATHBHbIE
CIoCcoO0bI J1JIs1 000pPKHU 3aK0J10B. /[0 Tex mop, moka He OyaeT MpPoBeieHAa 000pKa
320051 AJIbTEPHATUBHBIMHI METOAMM, OH JI0JI7KEH ObITh OTOPOKEH C LeJIbI0
npeaoTBpanieHust J0CTyIa.,



MexaHu3npoBaHHasA 000pKa 3aKosioB

Uniscaler (Tamrock)




MexaHu3npoBaHHasA 000pKa 3aKosioB

Scamec (Normet)
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resourceful  experienced worldwide
=¥~ srk consulting




Bonpochbl

Ecnu y Bac Bo3HMKNKM BONpOCHI MO Npe3eHTaumnu,
noXanymcra, agpecymte nx Ham, Hanucae Ha NouyTy: info@srk.ru.com
¢ nomeTkon « MAMHEKC Bonpochl».

C yooBonbcTBMEM OoTBETMM Bam!

Ham Tak e 6bino 6bl UHTEPECHO NONYYUTb OBPaTHYIO CBSAI3b OTHOCUTENBHO Hallen npe3eHTaumn,
€€ aKTyanbHOCTU, OPYrnX TeM, KOTOpble Obinn ObITb Bam nHTEpeCHbI B ByayLuemMm,
no noyte: info@srk.ru.com ¢ nomeTtkon «OT3bIB»

Oduc B Mockse: yn.KysHeukun Mocr, a.4/3, ctp.1, 3 atax

v Sl‘k COI’]SUHIﬂg Ten:8 (495) 545 44 16  info@srk.ru.com www.srk.com
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Copyright and Disclaimer

Copyright (and any other applicable intellectual property rights) in this document and any accompanying data or models which are created by SRK Consulting (UK) Limited ("SRK") is
reserved by SRK and is protected by international copyright and other laws. Copyright in any component parts of this document such as images is owned and reserved by the
copyright owner so noted within this document.

The use of this document is strictly subject to terms licensed by SRK to the named recipient or recipients of this document or persons to whom SRK has agreed that it may be
transferred to (the “Recipients”). Unless otherwise agreed by SRK, this does not grant rights to any third party. This document shall only be distributed to any third party in full as
provided by SRK and may not be reproduced or circulated in the public domain (in whole or in part) or in any edited, abridged or otherwise amended form unless expressly agreed by
SRK. Any other copyright owner’s work may not be separated from this document, used or reproduced for any other purpose other than with this document in full as licensed by SRK.
In the event that this document is disclosed or distributed to any third party, no such third party shall be entitled to place reliance upon any information, warranties or representations
which may be contained within this document and the Recipients of this document shall indemnify SRK against all and any claims, losses and costs which may be incurred by SRK
relating to such third parties.

SRK respects the general confidentiality of its potential clients’ confidential information whether formally agreed with them or not and SRK therefore expects the contents of this
document to be treated as confidential by the Recipients. The Recipients may not release the technical and pricing information contained in this document or any other documents
submitted by SRK to the Recipients, or otherwise make it or them available to any third party without the express written consent of SRK.

© SRK Consulting (UK) Limited 2021 version: January 2021

—V-_\P_ srk consultin g © SRK Consulting (UK) Ltd 2021. All rights reserved.




