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®HHAHCOBbBIH PHCK ITPH CTPOUTE/IbCTBE
IMMOA3EMHBIX COOPYKEHHH C TIPHMEHEHHEM
XHMVYKPEII/IEHHA TPYHTOB

T'puBoautcsa nepedyeHp haKTOPOB (PHHAHCOBOIO PHCKA, a TaKXe orpede/leHHe LIeHb
DHCKa IPH CTPOHUTE/NBCTBE ITOA3EMHOIO COOPYKEHHHA C IPHMeHeHHeM XHMYKPEI/IeHHS

TPYHTOB.

KrroyeBsle c/10Ba: roaseMHOe CTPOHMTE/IbCTBO, IMOPOAHBIH MacCHB, GOHMHAHCOBBIFT DHCK,
HHBECTHLIMOHHBIF PHCK, OpraHH3aLHOHHO-3KOHOMHYECKHE MEpBI.

Dr. Sc., Prof. E.Yu. Kulikova (Moscow
State Mining University, Russia)

FINANCIAL RISK DURING
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The issue contents list of financial risk’s
factors and value of risk during underground
construction with rockmass chemical
strengthening.
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HHaHCOBbIH prck (puc. 1) mipu

CTPOWTE/bCTBE TIOA3eMHBIX CO-
OpYXKEeHUI! C TpHMeHeHHeM XUMYKperie-
HUA CBA3AH C BEePOATHOCTBHIO IOTephb (hH-
HaHCOBBIX PeCYpCoOB M e/UTCA Ha [Be
rpyrnst [1]:

®  DHCK, CBA3AHHBIA C TIIOKYIIaTe/b-
HOM CIOCOBGHOCTBIO AeHer (MHMIALIMOH-
HBIN, Aed/IALMOHHBIN, Ba/IOTHBIA U PHCK
NTMKBUIHOCTH);

e  WHBeCTHLMOHHBIM PUCK  (pHCK
YIYIIIEHHOM BbIMO/Ibl, CHMXKEHHUS IO0XOAHO-
CTH, PUCK IMPAMBIX (PUHAHCOBBIX [TOTEPb).

[lpu naHHOM criocoGe CTpOUTE/TLCTBa
MOA3eMHbBIX COOPYKEeHWI HauOO/IBbLIME HH-
Tepec TMpeaCTaB/IsgeT WHBECTHULIMOHHbIN
DHCK.

HHBecTHIIMOHHBIH PHCK, KaK OlHa U3
COCTaB/IAIOIINX (PUHAHCOBOIO PUCKA, OIl-

penenser paLMOHA/IbHOCTb M BO3MOXK-
HOCTb WCIIO/Ib30BaHHSA TOPOCKOrO IOA-
3eMHOI0 IPOCTPAHCTBa Al CTPOUTE/IbCT-
Ba KOHKPETHOTO OObeKTa METOAOM XUMH-
YeCcKOoro VKpervieHusi TpyHTOB. [loatomy
ydeT (PakTOPOB PHCKa WHBECTHULIMOHHBIX
MPOEKTOB fAB/ACTCH OOA3aTe/IbHOM COCTaB-
HOM YaCThIO OLIEHKU X 3(PpdeKTHBHOCTHU.

Haubonee cyuiecTBeHHBIMU TPHUYKHA-
MM MHBECTHLIMOHHOTO PHCKa IpU OlIeHKe
MMPOEKTOB SB/AOTCA [2]:

e  HecTaOW/IBHOCTb 3KOHOMHUYECKOTO
3aKOHOATE/IbCTBA B TEKYIICH 3KOHOMHUe-
CKOW CUTVaLIUU, YC/IOBUM WHBECTUPOBaHKS
Y HUCTO/b30BaHUs MPUOBIIH;

e  BBe/eHWe OrpaHWYeHHH Ha Top-
TOB/IIO Y TTOCTABKH, 3aKPbITHE IPaHHLI U T.I1.;

e  HeollpeseneHHOCTb MoMTHYe-
CKOM CHUTYallMM, Heb/1aronpusTHbIe COLIU-
AMBHO-TIONMMTHYECKUE M3MEeHEeHHsl B CTpaHe
WU pervoHe;

e  Herno/HOTa WM HETOYHOCTb HH-
dopMalMM O AUMHAMHKE TeXHHUKO-3KOHO-
MHUECKHX [IOKasaTesiel, TMapaMeTpax Ho-
BOM TeXHHKU M TEXHO/IOTHMM BO3Be/eHHs
OrpakAalolMX  (3AUIMTHBIX  [PYHTOBBIX)
KOHCTPYKLIVI;

e  KoneGaHWs PBIHOYHONM KOHBIOHK-
TYPBI, LIeH, Ba/llOTHBIX KYPCOB U T.I1.;

e  HeollpedeNneHHOCTb  ITPHUPOAHO-
K/IMMaTUYeCKHX YC/IOBHE, BO3MOKHOCTh
CTHXMMHBIX Oe/CTBUH;

e  TPOH3BOCTBEHHO-
TEXHO/TOTMYeCKUe TPYAHOCTH (aBapuu U
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OTKa3bl OOOPYAOBaHHSA, NPOH3BOACTBEH-
HBIM BpaK U T.IL.);

e  HeoMpeaeneHHOCTb Liesei, WHTe-
PecoB U1 MOBeIeH!s] YUaCTHUKOB;

e  HeMo/HOTa WM HETOUHOCTb HH-
dopmalii 0 HPUHAHCOBOM MOMOKEHUH U
[eflOBOM  penyTallMd — [peAnpHATUN-
YUaCTHUKOB (BO3MOXKHOCTb Her/IaTeken,
OaHKPOTCTB, CPLIBOB IOTOBOPHBIX 00s3a-
Te/bCTB).

[lepeuens akTOpoOB pHUCKa, Kak Mpa-
BW/IO, OTpaHHuMBaeTCs Hauboree BaKHBI-
MU M3 HUX A1 KaXkAOrO KOHKPETHOIO
MpOEeKTa CTPOUTEeNbCTBa IMOA3EMHOTO CO-
opyxeHwust [3]:

e  HeroATBepXIeHWe  reo/oropas-
Be/IOUHBIX [AHHbBIX, TPUHATEIX B OOOCHO-
BaHUsIX MHBECTHMLIMI (TEKTOHMYecKas Ha-
PYIIEHHOCTb TOPOAHOIO MacCUBa, Hallu-
yre BOAOHOCHBIX T'OPH3OHTOB, AMC/IOKa-
LML, [/IbIBYHOB, [IC@BAOIVIBIBYHOB U T.I1.);

e  U3MeHeHHe VC/IOBUI KpeanTOBa-
HUA Y pa3MepoB IPOLIGHTHBIX CTaBOK, Be-
AVYMHBL B3WMaeMbIX Ha/lOroB, YPOBHEM
LIeH U T.IL.;

e  HETOUHOCTb MCXOHBIX [aHHBIX U
HOPMaTHBOB, MCIIO/Ib3YeMbIX B pacyerax
OCHOBHBIX TPOM3BOACTBEHHbIX MNapaMerT-
POB (CPOKM CTpOMTeNbCTBA M BBOZAA MMOA-
3eMHOTIO COOPYKEeHHsl B SKCIIIyaTalLMIo,
MaKCHMa/bHas ayOuHa, MMPOTAKEHHOCTb
M 0OBeMbl BBIPAOOTOK, KO/IMUECTBO U
MTPOU3BOANTE/IBHOCTh MPHUMeHsieMoro 060-
pYAOBaHUA, YHC/IEHHOCTb IlepCoHasa U
T.IL);

e  HETOUHOCTb B OIlpeaeseHHH 3Ha-
YeHHIM 3KOHOMMYECKUX ToKasaTeseil Mpo-
eKTa (pasMep KallMTa/lbHBIX B/IOKEHWI U
TeKYIMX 3aTpaT, A/IUTe/bHOCTb 3SKCIUIya-
TalM{ TO3eMHOIO COOPYXKEeHHs, Be/TNYU-
Ha Ha/IOrOBBbIX OTYMC/IEHHUI W T.I1.), U3Me-
HeHWe DBIHOYHBIX lIeH Ha MaTepuasbl U
notpeb/sieMble PecypChl.

OnHuM U3 3TanoB OLEHKU fAB/feTCH
paccMOTpeHue  OpraHU3alLIMOHHO-3KOHO-
MHUECKHX Mep IO CHMXeHHIO (peayrpe-
RKICHHUIO) PUCKA M MUHUMH3ALIMK BO3MOXK-
HBIX [10TePb.

[na ydeta PaKTOPOB pUCKA MOTYT
OBITb HCIIONBb30BaHbI C/IeAVIONINe MeTO/IBI:
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MpoBepKa YCTOMUMBOCTH IIPOEKTa, KOop-
PEeKTHPOBKa MapaMeTpoB IMPOEKTa U 3KO-
HOMMYECKUX HOpMatHBOB. [lpu atom co-
BpeMeHHast TeOpHs PriCKa BK/IIOUAET:

e  u3yueHre (PAKTOPOB U MeTO/IOB
OLICHKH PHCKa;

e  OmpeneneHue LieHbl PHUCKa;

e  HOPMHpPOBAHHE PHCKa;

e  yMpaBieHUe PUCKOM.

Llena pucka ans orpaxaawomer (3a-
[IMTHOM TPYHTOBOM) KOHCTPYKLIMM I1OA-
3eMHOTO COOPYMKEHMs OIlpeaensercss Co-
BOKYITHOCTBIO YaCTHOM LIeHBI PHCKOB 10O
KaXKIOMY M3 YCTAHOBIEHHBIX (PAaKTOPOB
PUCKa.

YacrHas meHa PHCKOB — 5TO IIPOH3-
Be/leHHe YpPOBHS PHCKA Ha I[TOTeHLIHA/lb-
HbIFT yiepb, XapaKTepH3VIOLIMH HerlpOH3-
BOAMTe/IbHbIE — 3aTpatbl  HMCITO/THHTE/IS
CTPOHTE/IbHBIX PabOT H/IHM YOBITKH 3aKas-
YHKa IpH 9KCI/IyaTalkH CAaHHOrO I101-
3eMHOro 0ObeKTa.

Haubonee TpyaHo ocyiecTBaseTcs
npoueaypa orpeaeneHus LieHbl prCKa
MpeBbIllleHHsT HOPMATHBHOTO WKW Heo-
MYCTUMOTO  BOAOMNPUTOKOB. [lpu 3TOM
[IO/MAKHBI OBbITh THIATE/IBHO YUTEHb! YIepobl
B pe3y/bTaTe CeAyIOIX MOMEHTOB:

e  HeMpOMW3BOAWTENbHBIX 3aTpaT Ha
OTKauKY;

®  arpecCHMBHOTO BO3/CVCTBUS BO/IbI
Ha KOHCTPVKLIMH TOA3eMHOTO COOpYKe-
HUS;

e  UXy/lleHWA MHUKPOK/IMMaTa U ca-
HUTAPHOTO COCTOSIHMSI BHYTPH TOMellie-
HUH.

CyMMapHOe  KOMMYEeCTBO  MH(PH/IBT-
pyIolliel BoAbl B IOA3eMHble IOMelleHH s
orpenensieTcsi UCXOoAs U3 BePOATHOCTHOTO
aHa/M3a BOJOMPUTOKOB 4Yepe3 Orpax-
faiollre KOHCTPYKLMU T0A3eMHOro O0b-
eKTa, Pacro/IoKeHUs]  WHBEKLIMOHHBIX
CKBaXKHH, TOpsZKa, Crocoba M coCTaBa
A1 XUMYKPer/IeHUs.

C yuetoM (pakTOpa BpeMeHu oripese-
fleHUe 1IeHbl 3TOTO PUCKa MOXKeT OCYIIeCT-
B/AThCSA 110 hopmyrie [4]:

1+AL n

C, = Z((QLW —QH{W) Y,) (1+E)” . (1)
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rne Cg- LileHa pUCKa; Qc,, — OOLMI (CyM-
MapHbIH) BOAOIPUTOK; Qyyopy — HOPMUPYe-
MBIM OCTaTOYHBIM BOAOMPHTOK; Y, — co-
cTaBnsomMe yiepba, i €1, n; t — Bpems
CTpOMTe/IbCTBA OOBeKTa; Af — BpeMs
CTPOMTENbCTBa OObeKTa C MOMEHTa CO3/a-
HUS 3allMTHON IPYHTOBOM KOHCTPYKLIMU; E
— HOpMa, Y4WThIBaeMasi Ipy AMCKOHTHPO-
BaHMHM 3aTpaT U AOXOA0B HMHBECTOpa WU
CTPOMTE/ILHOM OpraHH3aLvHY.

OO6uas MetonvKa oOIlpesesnieHysl LieHbl
3TOTO pPUCKa BKIAOUaeT 8 sTanoB (puc. 2).
[laHHasi MeTOnMKa B HECKO/IbKO W3MEeHeH-
HOM BM/Ie MOXKeT ObITh NIPUMEHNMa K pac-
YyeTy LIeHbl PHCKOB M MPH APYIHUX CHUTYa-
LIWISIX :

e  3aTOM/IEHWM T[IO3€MHOTO COOPY-
JKEeHUsl B CTa/IMM SKCIVIYaTallnu;

e  CO3[aHMM Orpaxaaioled (3aumr-
HOM TPYHTOBOM) KOHCTPYKLIMKM B aHU30-
TPOIIHBIX MAaCCUBaX;

e yueTe Iiepepacxosa TaMIIOHAXK-
HBIX XKWIKOCTeM IIpyU BepOATHOCTHOM
OlLIeHKe YBenuueHuss o6beMOB OypeHus
TaMOITHAXKHBIX CKBaXKHH U T.I1.

Oripenenenvie 1LieHbl PUCKOB 1O (hak-
TOpaM «pa3pylleHre WK TIOBpexaeHe
HECYLIMX KOHCTPYKLIMM TOA3EMHOTO COOPY-
KEHUSl WIM VX 37IeMeHTOB», «1edpopMaLiu
BMelllalolliero TopoaHOrO MacCHBa», «1e-
dopMaLMK 37aHUM U COOPYKEHHH B 30He
B/IMSIHUS  XMMYKPEIVICHUs» OCYIIIeCTB/IeTCS
Ha OCHOBAHMM COOTHOLIeHus [4]:

t=t t=t,

BYV,(I+E)" -RY.V, (1+E)" -
t=t,, t=t,,
t=t3 (2)

_pz

rae Py, Py, P; — ypOBHU PHICKOB A7l Kaxk-
[Or0 M3 OTMeYeHHBbIX (hakTopor; XY,
2 Y%, TY3 — yiiepbrl 1o pakTopaM pucKa,
yCTaHaB/IMBaeMble B COOTBETCTBUM C
[ TpaBuamMu oxpaHbl COOPYKEHHUI U TIPH-
POAHBIX OOBEKTOB OT BPEAHOIO BAMUSHUS
[MOA3EMHBIX TOPHBIX Pas3paboToR»; ty, I, I3
— CPOKH /IOKa/TM3aLmu Yiiepbos; t,, — Bpe-
M5 Hada/ta paboT M0 XUMYKpPeI/IeHHUIO.

B cBssu ¢ MHOrooGpasveM YCioBHM
CO3MaHUsl OrpaxkAalolIMX (AIMUTHBIX MPYH-

1+E

TOBBIX) KOHCTPYKLMI TIOA3EMHOTO COOPY-
X)euuss B paborte [1] npeanaraerca wuc-
TI0/1630BaTh CTaHAAPTHBIC KPHTEPHH BbI-
6opa pellileH It B COBPEMEHHOM PhIHOYHOM
TPaKTOBKe A71A OrpeseneHus rapaMeTpoB
OrpakAaoMMX  (3ALIMTHBIX ~ TPYHTOBBIX)
KOHCTPYKLIMI 110 PaKTOPy BPEMeHH:

e  MaKCMMYM UHCTOTO [AWCKOHTHUPO-
BaHHOTO 10X0/1a UHBECTOPa;

e  MaKCHMYM UKCTOTO AHMCKOHTHUPO-
BaHHOTO /10XO/1a MOAPAAYHMKOB C OIl/1a-
TOM BBIMIO/IHEHHBIX PabOT IO A0rOBOP-
HOM LieHe;

e  MUHMMYM [MCKOHTHUPOBAHHBIX 3a-
TpaT CTPOMWTENbHOM OPraHM3allvM, BhIO/-
HSOIIe PaboThbl MO CO3AAHMIO 3AIMTHOM
IPYHTOBOM KOHCTPYKLIMM 3a CueT COOCT-
BEHHBIX CPe/ICTB;

e  BHeCeHMe 3aTpaT Ha TMAPOAMHA-
MMYECKHe KCTBITaHUs (PH/IBTPYIOIEro Mo-
POAHOTO MacCHMBa, BMEINAIOLIEro I0A3eM-
HOe COOpPYKeHHe, UTO MO3BO/IfeT CAe/aTh
Ma/IO3HAUMMBIMH TaKWe PUCKH, KaK PUCK
TpeBbIllieHYs [Ipeae/lbHOrO /aB/leHrs Ha-
THeTaHWs TO/IMMEPHOrO PacTBOPa, PUCK
repepacxosia MaTepyazioB 3a CYeT HeBep-
HOM OLIGHKM BBICOTH 0OOpabaThiBaeMbIX
30H U T.II.

CoBOKyIMHas 1IeHa PUCKOB TMpU 3THX
KpUTEpUAX MOXeT ObITh IIpe/AcTaB/IeHa
creayommM oGpazom [4]:

1, +AT 1, +Af

SU(+E) =Y ¢, (1+E)" +

ltr+At7 - ;JrAt3

+3C, (1+E) + S ¢, (1+E)" +

t,f+;t: t, +;t: (3)
>V, (1+E) Z D, (I+E)" +

t,+Atg

+>. Dy, (1+E)_t +

rae Cg; — lleHa pUCKa MpeBblllleHHsT HOP-
MUpYyeMoro BodompuToka; Cz — 1lieHa
PUCKa 3aTOIVIeHUs I10/I3eMHOTO COOpYXKe-
Hust; Cp; — 11IeHa pUCKa TTPeBbIlieHUs T171a-
HHUPYeMBbIX 0ObeMOB OYpeHHst UHBbEKLIMOH-
HBbIX CKBaxMH; V; — lleHa pHcKa rnepepac-
XO/la TAaMIOHaXKHOM KHUAKOCTU; Dy — Lie-
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Ha pHUCKa aeddOpMallMK 3eMHOHM IOBepX-
HOCTH TIpH XUMYKperiennr; Dz — LieHa
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®UHAHCOBbINA PUCK

NMPU CTPOUTENIbCTBE NOA3EMHbLIX COOPYXEHWUN

PUCK, CBSI3AHHbIN C
MOKYTNATEJIbHOA
CMOCOBHOCTbIO JEHEI

UHDNALMOHHBIN U AePNALNOHHBbIN
pUCKU

WHBECTULNOHHbIA PUCK

L 2

A Z

v

L 4

BantoTHbIN pUck

Puck
ynyLweHHOwn
Bbiroabl

Puck
CHMXeHuns
A[O0XOAOHOCTHU

Puck npamMbeIx
¢mHaHCcOBbIX
notepb

Puck nukBngHoctun

\ 4

MpoueHTHbIN

BupxeBow puck

puck
Puck
KpeauTHbin GaHKpoTCcTBa
puck

Puc. 1. ®uHaHcoebIl puck npu cmpoumesibcmee 20pP0ACKUX M0G3eMHbIX COOPYXeHUl

CenekTUBHbLIN
puck







METOAOUKA ONPEAENEHMA LEHbI PUCKA
MPEBbLIWEHNA HOPMATUBHOIO UNMN
HEQONMNYCTUMOIO BOAONMPUTOKOB B

NMOA3EMHOE COOPYXXEHME

'

dopmMupoBaHMe LWKanbl FPaHNL, U COOTBETCTBYHOLLUNX
MM UHTEpBaroB U NOMHTEPBalbHbIX PUCKOB METOAOM
MoHTe-Kapno

6]

]

BapuaHTHOe onpeneneHne 4Yucrna MHbLEKLMOHHbIX
CKBaXXWH

I

OnpepeneHve cymmapHoOM ANUHbI
He3aTaMNOHMPOBaHHbIX Y4aCTKOB 3aLUTHOMN
rPYHTOBOI KOHCTPYKLUU (OKOH) B COOTBETCTBUU C
rpaH1LamMmn U YUCIIOM UHTEpPBaroB

I

FeHepaums MaccuBa BepOATHbIX BOAOMNPUTOKOB
Yyepes «OKHa»

1

FeHepauusa maccuBa BepOSiTHbIX BOAONPUTOKOB
Yyepes3 Teno 3alWunTHON FPYHTOBOM KOHCTPYKLMHU

manwi

I

CyMMupoBaHue BOAONPUTOKOB

I

®duKcauusa cocTaBnsAOLWMX ylepOboB OT BOAONPUTOKA

1

BbluncrieHne LeHbl pUcka ¢ y4eTom chakTopa
BpeMeHun

pEgoE e b

Puc. 2. Memoduka onpedesneHusi yeHbl pUcKa fnpeebieHUsi HOPMamueHo20
eodonpumoka e mod3eMHOe COOpyKeHue



pUCKa aechopMallil 34aHHUH M COOpYXKe-
HUM B 30He XUMYKperiieHus; Dy — 1ieHa
pUcKa aedopMalMK KOHCTPYKLIMK I10/1-
3eMHOTO OObekTa; AT — MpOAOMKUTENb-
HOCTb /IOK&/IU3all aBapHMHbBIX CUTYaLIUA
rno dakropaMm pucka, AT = t; + to + 13 +
ty + t5 + fg + t7; L, I, — nmaHUpyemoe
BpeMs Hayda/la U 3aBeplleHus BO3BeAeHHs
3ALIUTHON FPYHTOBOM KOHCTPVYKLIMU, COOT-
BETCTBEHHO.

Toraa 3aTpathl Ha BO3BezeHUe 3allWT-
HOW I'PYHTOBOM KOHCTPYKLIMU [10A3€MHOIO
COOPYKeHHs MPU TeX ke KpUTepusax Oy-

OYT onpeaenaTbCA B COOTBETCTBHMM C hop-
MY/IOH:
1,+AT,
> K, (1+E) =

(4)

1, +AT,

=Y (B +3,+3,+3.,) (1+E)",

=t
rae 3uen, 35, 3ry 3uen — TIAHUPYEMBIE 3a-
TpaThl a TMAPABIMUYECKHEe WCIILITAaHUS,
OypeHHe CKBaXkMH, XUMYKpeIvieHue U
BCIIOMOTaTe/IbHble Olepallii, COOTBeT-
CTBEHHO.
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