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AHoOTaUis. Y CTaTTi NpeacTaBieHa OJIOK-CXeMa MOJIENi «CeHCMIUHUN PU3HMK - MOPCHKHM MOpT» 1
copMylIbOBaHI OCHOBHI 3aB/IaHHS Ta HANPSIMKH 32 BU3HAUEHHSAM CEHCMIUHUX PU3UKIB B MOPCHKHX
noprax Ykpainu. biok-cxema BKIO4ae B cebe eTamu XapakTepHi JUls CTajiil NMpOEKTyBaHHS,
eKCIUTyaTallii, BHHMKHEHHS 3E€MJIETPYCY, BIAHOBJEHHS Mpale3JaTHOro craHy. B  po6oTi
BUKOPUCTaHI OCHOBHI METOJIOJIOTIUHI MPUHLMUIM, SIKI BUKJIaJeHI B MDKHApOJHMX CTaHIapTax 3
pusuk-menepkMenty ISO  31000: 2009 ta FERMA. PosrnsiHyro «30BHIIHIA (akTopy -
«ITpuponi neGesnexu» B repminosiorii FERMA 1 po3po6ieHa MeTo10510Tis BU3HAUEHHS IIYHKTIB B
ONHUCI CEHCMIYHOTO PHU3UKY, a came: cdepa PU3MKY; THUIl PU3MKY; 3alliKaBJIeHI 0COOM; KUIbKICHE
BUPQKEHHS PU3MKY; NPUHHATHICTD PHU3UKY; YHPABIIHHS PU3MKOM Ta MEXaHI3MU KOHTPOJIIO;
MOJKJIMBOCT1 JJIsi TOJIMIIEHHS; CTpaTeriyHi 1 ympaBiiHChKI 3MiHH. CQOpMYIbOBAaHO MUISXU
PO3BUTKY MOJI€JI1 BU3HAYCHHS CEMCMIYHOIO PU3HKY 3 ypaxyBaHHSAM: IPOTHO3YBAaHHS 3eMJIETPYCIB;
MOBEJIHKM TPYHTY HAa KOHKPETHIM AUISHLI 1 CXWJIBHICTH HOTO 10 PO3PLLKEHHS; YpPa3JIUBOCTI
npUyany 1 TEXHOJIOITYHOro OOJaJHAHHS; MPOTHO3YBAHHS CTYIEHS «HEe PYHHYBaHHS» KOHCTPYKIIIN
IpUYalliB 1 TEXHOJOTIYHOTO OOJaJHaHHA AJIS OpraHizalii BaHTaXHO-PO3BAHTAKYBAJIBHUX POOIT 1
MiHIMi3alii BuTpar. IlpeacraBienuil cnucok MiNPUEMCTB, (PI3UYHUX OCIO 1 COLIAIBHUX TPYII, SKi
TaK 4M IHAKIIE 3aI[iKaBlieHl B MPAIE3JaTHOCTI MIAMPHUEMCTBA B JAHOMY BHUIIAJKy TepMiHaTy a0o
HOPTY B LUIOMY: YIPaBJIIHHSA MOPTOM (aAMIHICTpAIlisi MOPCHKOTO MOPTY); ONEPATOPU TEPMIHAIIB;
MOPCBKI HEpPEeBI3HUKM; TPAHCIOPTHI KOMIaHIii; Mepexy MOCepeAHUKIB; (IHAHCOBI Ta CTPaxoBi
oprasizaiiii; Jepxasa; CycniibcTBO. [Ipu aHai3i CECMIYHOTO PU3UKY JJISi KOHKPETHOI CIOPYIU
a00 TepMiHaTy HEOOXiTHO KOHKpPETH3yBaTH el CIUCOK. B cucTeMi OLIHKU CEHCMIYHOTO PU3HKY
CJIiJi BUKOPUCTOBYETHCS JJaH1 1H)KEHEPHOT I'e0JIoTii 1 celicMOoIIorii, JOCIIKeHHs OIepalliif, a TaKoX
PU3UK-MEHE/DKMEHT ISl OLIHKHM PI3HUX BapiaHTIB 3HMKEHHS CEHCMIYHOTO PHU3UKY 3 TOUKU 30pYy
¢diHaHCOBOrO PU3MKY. [ KOXKHOTrO mapamerpa BpaxOBYIOThCS, TakKi ()iHAHCOBI BUTPATH: BUTPATU
Ha MPOEKTYBaHHS 1 OyIIBHUITBO; BUTPATH HA PEMOHT IOILIKO/KEHb B 3eMJIETPYCiB; (hiHAHCOBI
BTPATHU MOPTY Yepe3 MPOCTOT 1 3pUBIB ONepallii M 4ac peMOHTY.

AHOTaIII/Iﬂ. B crartee MpeaACTaBJICHA 0JIOK-cXema BepOﬂTHOCTHO-HH(bOpM&I.[PIOHHOI’I MOACIHN
«CEUCMHUYECKUU PHUCK - MOpCKOfI nopT™ Hn C(pOpMyJII/IpOBaHI)I OCHOBHBIC 3a/la4 U HAIIPABJICHUS I10
OMpCACIICHUIO CEMCMHUYECKUX PUCKOB B MOPCKHUX ITOPTaAX praI/IHI:I. Bbnok-cxema Bkiroyaer B ceOst
9Tallbl XapaKTCPHBIC I cTaauit MMPOCKTUPOBAHUSA, SKCIUTyaTallu, BOSHUKHOBCHUEC 3CMIJICTPACCHU,
BOCCTAaHOBJICHHUC pa6OTOCHOCO6HOFO COCTOSAHUA. B pa60Te HCIIOJIb30BAHBI OCHOBHBIC
MCTOAOJIOTHYCCKUC MPHUHIUIIBI, KOTOPBLIC H3JIOKCHBI B MC)KI[YHapOI[HI:IX craHgaprax IO PHUCK-
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menekMenty ISO 31000:2009 u FERMA. Paccmotpen «Buemnuii daxkrop» - «EcTecTBeHHBIE
ormacHocTu» B TepMmuHoioruu FERMA u pa3paboTaHa MeTOJOJOTHsSl ONpEAETCHUsS IMYHKTOB B
ONUCAaHUU CEHCMHUYECKOTO PUCKA, a UIMEHHO: chepa pucCKa; TUIl pPUCKA; 3aMHTEPECOBAHHBIC JIMIIA;
KOJIMYECTBEHHOE BBIPAXEHUE PHUCKA; IPUEMIIEMOCTb PUCKA; YINPABICHUE PUCKOM U MEXaHHU3MBI
KOHTpPOJIS; BO3MOXHOCTH Ul YJIYYIIEHUS; CTPAaTErMUECKUE U YIPABJICHUYECKUE W3MEHEHHS.
CdopMynupoBaHbl MyTH pa3BUTHS MOJETH ONPEAETICHUS CEHCMMYECKOro pHCKa € y4YeTOM:
IIPOrHO3UPOBAHUS 3EMJIETPSICEHUI; TIOBEICHUS I'PYHTAa HA KOHKPETHOM YYacTKE U CKJIOHHOCTB €ro
K Pa3KWKEHHIO; YSA3BUMOCTU NpUYaja U TEXHOJOTMYECKOTo 000pYIOBaHMS; MPOrHO3UPOBAHHE
CTEIIEHU «HE pa3pyLIEeHUs» KOHCTPYKIHUH NpPUYaIOB M TEXHOJOTHMYECKOTo OOOpYAOBaHUS IS
OpraHu3alluK NOrPy30-pa3rpy30uHbIX padOT 1 MUHMMHU3ALMHU pacxoJ 0B Ha npoctoil. Ilpeacrasnen
CIHMCOK MNpEeNnpUATHi, (QU3MUECKUX JHUIl M COLUAIBHBIX TIpYyNH, KOTOpble TaK WJIM HHaye
3aWHTEPECOBaHbl B pabOTOCMOCOOHOCTH MPEANPUATHS B JAHHOM Cllydae TepMUHAJIa WIM MOPTa B
LIEJIOM: YIIpaBJIEHUE MTOPTOM (QAMUHHUCTPALMSI MOPCKOTO MOPTA); ONEPATOPhl TEPMUHAIIOB; MOPCKHE
NEPEeBO3YMKH; TPAHCIOPTHBIE KOMIIAHUM; CETh IOCPEJHHMKOB; ()UHAHCOBBIE U CTpPaXOBbIE
OpraHu3alum; rocyaapcTBo; ooOmectBo. Ilpu aHanuze celCMHUYECKOro pHCKa sl KOHKPETHOTO
COOpPYXEHHMsSI WM TepMHUHalla HEOOXOJMMO KOHKPETHU3MpOBaTh CIHMCOK. B cucreme oleHKH
CEMCMMYECKOI0 PUCKA CIIEAYET UCIIOJIb3YETCSl JAaHHbIE WH)KEHEPHOW I'€O0JIOTMU M CEHCMOJIOTHH,
UCCIIEIOBAHUS ONEpAaLUi, a TaKXKe PHUCK-MEHE[UKMEHT Ui OLIEHKM pAa3JIMYHbIX BapUAHTOB
CHIDKEHMS CEHCMHUUYECKOT0 PUCKA C TOYKHM 3peHus (PMHAHCOBOTO pHcka. [[ns xaxxaoro mapamerpa
YUYUTBIBAIOTCSI, clenyronue (PMHAHCOBBIE 3aTPAThl: PACX0/Ibl HA MPOSKTUPOBAHUE U CTPOUTEIBCTBO;
3aTpaThl HA PEMOHT MOBPEXAECHUH OT 3eMJIETPSCCHUI; (PUHAHCOBBIE MOTEPU MOPTA U3-3a MIPOCTOEB
U CPBIBOB OIlEpallMii BO BPEMsI PEMOHTA.

Anotation. The block diagram of a probability information model "seismic risk - seaport" is
presented in article and the main objectives and the directions by determination of seismic risks in
seaports of Ukraine are formulated. The block diagram includes stages characteristic of design
stages, operation, earthquake emergence, recovery of operating state. In work the basic
methodological principles which are stated in the International standards on risk management of
ISO 31000:2009 and FERMA are used. "External factor" - "Natural dangers" by terminology of
FERMA is considered and the methodology of definition of points in the description of seismic risk
is developed, namely: sphere of risk; risk type; interested persons; quantitative expression of risk;
acceptability of risk; management of risk and control; opportunities for improvement; strategic and
administrative changes. Development by model of determination seismic risk are formulated taking
into account: prediction of earthquakes; behavior of soil on specific section and his tendency to
liquefaction; vulnerabilities of the mooring and technology equipment; prediction extent "not
destruction" of constructions moorings and technology equipment for the organization work and
minimization of expenses on idle time. The list of the enterprises, natural persons and social groups
who are anyway interested in operability of the enterprise in this case of the terminal or port in
general is submitted: management of port (administration of seaport); operators of terminals; sea
carriers; transport companies; network of intermediaries; financial and insurance companies; state;
society. In the analysis of seismic risk for a specific construction or the terminal it is necessary to
concretize the list. In the system assessment of seismic risk follows it is used given to engineering
geology and seismology, a research of operations and also risk management for assessment of
different options decrease in seismic risk in terms of financial risk. For each parameter are
considered, the following financial expenses: expenses on design and construction; repair costs of
damages from earthquakes; financial losses of port because of idle times and failures of operations
during repair.

Kro4oBi ciioBa: pusuk, ceiicMiYHUNA PU3HK, MOPCHKUH MOPT, IPHYa, KpaH, PO3PIKEHHS IPYHTIB.

KiroueBble cjI0Ba: pHUCK, CEMCMMUYECKUH PHUCK, MOPCKOM IOPT, NpHUYaN, KpaH, pa3KUKEHHE
I'PYHTOB.



CyuacHui 6ydigenvhi koncmpykuyii 3 memany ma oepesunu, 2018. — Bun. Ne 22

Key words: risk, seismic risk, seaport, pier, crane, soil liquefaction.

[TopTh! ABAAIOTCS CTPATErMUECKU BaKHBIMM 3JIEMEHTAMH HALIMOHAJIBHOM M MEXKyHApOIHOMI
TOProBiM. YKpaWHa 3aHUMaeT BTOPOE MECTO IO Tpy30000pOTYy Cpeaud MOPCKHX IOpPTOB
YepHoMopcko-A30Bckoro 0OacceiiHa, mo JaHHbIM HMHGpOpMalMOHHO-aHATUTUYECKOTO IEHTpa
BlackSeaTrans [5]. HecmoTpst Ha majgeHue rpy30000poTa B MOCIEAHUE TOJAbI YEThIPE MOPCKUX
nopra YKpauHsl BXOJAT B Ton10 UepHOMOPCKUX MOPTOB IO IPy30000poTy. YUUTHIBas TOT (AKT,
YTO HapyLIEHUE B JEATEIBHOCTH IOPTA MOKET MPUBECTU K 3HAUUTEIbHBIM IPSIMBIM M KOCBEHHBIM
IIOTEPSM, @ BOSHUKHOBEHHE CEHCMUYECKOTO BO3ACHCTBUS HOCUT CIIy4aillHbId XapakTep U NPUBOIUT
K 3HAQUUTEJIbHBIM pa3pyLICHHUsIM, TO OLIEHKAa CEHCMUYECKUX PUCKOB Ha PSAY C APYTrUMH (aKkTOopamu
[IPUHATHS PELICHUN, ABJIAETCH AKTYaJIbHOM 3a/1a4eil.

B nannoit paboTe OyayT HCIIOJIb30BaHbl OCHOBHBIE METOA0JIOTUYECKUE TIPUHIUIIBI, KOTOpPbIE
U3JI0’KEHbl B MEXIyHAapOJHBIX CTaHAapTax Mo puck-meHemkMeHnty ISO 31000:2009 [6, 7]u
FERMA[8], ananu3 koTopsix npezicraBieH B pabore [Jukans B.JI. [2]. Onnako Heo0xoammo
OTMETHUTH TOT (haKkT, YTO Mbl He OyaeM roBOpuUTh 00 OOIIel cHUCTeMe YNpaBJICHUS PUCKaMHU, a
pPaccMOTPHUM TOJIBKO OIPEIEIIEHNE PUCKA OT CEICMUUYECKUX BO3/IEHCTBUN HA COOPYKEHUS B IIOPTaX.
Takum o0pazoM Mbl paccMoTpuM «Buemnuit Qaxkrop» - «EcTecTBeHHBIE ONACHOCTH» B
tepmunosioru FERMA [8] u pazpaboTaeM METOA0JIOTHIO OTPEETICHUS BCEX TYHKTOB B OMMCAaHUU
CEMCMMYECKOT0 PUCKA JUIsl IPOMBIIIJIEHHBIX U THAPOTEXHUUYECKUX COOPYKEHUHM B MOPCKUX MOPTax
YKpauHBL.

Crpykrypa onucanus pucka B coorserctBuu ¢ FERMA[8]:

1. Hazsanue pucka — CEACMUYECKUN PUCK.

2. Cghepa pucka — naHHBIA PUCK BO3HMKAET B CIIEJCTBMM BO3HMKHOBEHHS BHEIIHETO
OPUPOJHOro (akTopa — 3eMIICTPSACEHMS, OXBATHIBAET BCIO TEPPUTOPUIO TNPEANPUSTHS, HOCHUT
CIIy4aiHbII XapaKTep U OMUCBHIBACTCS HHTEHCUBHOCTBIO 3€MJIETPSICEHHUS B Oanax.

3. Tun pucka — onepallMOHHBIN (BBI3BAHHBINM BHEIIHUMH (DAKTOpaMu).

4. 3aunmepecoeannvie auya - B JJAHHOM IIyHKTE€ HEOOXOAMMO OIPENeNIUTh CHHCOK
OPEANPUATHH, PU3MUECKUX JHIL U COLUANIBHBIX IPYII, KOTOPbIE TaK UM MHA4Ye 3aMHTEPECOBAHbI B
paboTOCIOCOOHOCTH NPEANPHUATHS B JAHHOM ciydae TepMUHAla WIM mopra B meiaoM. Jlamee
IIPEICTaBUM  JAJIEKO HE IIOJIHBIM IIEpEeYeHb 3aMHTEPECOBAHHBIX JIMIL: YIPABIEHUE IIOPTOM
(agMUHMCTpaLMsT MOPCKOTO  TOPTa); ONEpaTropbl TEPMHUHAJIOB; MOPCKHE IE€PEBO3UMKH;
TPAHCHOPTHBIE KOMIIAHUM; CE€Th IIOCPEIHMKOB; (MHAHCOBBIE U CTPaxOBbIE OpraHU3alHM;
rocynapcTBo; obmectBo. [Ipu ananuse celicMUYECKOTo pUCKa JUIsi KOHKPETHOTO COOPY)KEHHUsS WU
TEepMHUHAIAa HEOOXOAUMO KOHKPETHU3UPOBAaTh CIIMCOK, & MMEHHO YKa3aTh Ha3BaHUE (GHPM C J0Jei
3aMHTEPECOBAHHOCTH [9].

5. Konuuecmeennoe evipadicenue pucka —OIPENEISIETCS BEPOSTHOCTHIO BO3HUKHOBEHHUS
COOBITUS U 3HAUEHHEM MOocleAcTBU (MaTepuaibHbi yiepO) [3]. IMeHHO 3ToMy MyHKTY OyneT
YI€JIE€HO 3HAYUTEIIbHOE BHUMAHME B JAJIbHEHIIMX HCCIeNoBaHUAX. [ pelleHus NnocTaBiIeHHOU
3ajaud  HEeoOXOJAMMO MPOAHAIM3UPOBATh CYLIECTBYIOIIME M pa3padoTarh Uil MOPCKHUX IOPTOB
BEPOSATHOCTHO-MH(DOPMALTMOHHYIO MOJIENb OTIPEEIECHUS CEHCMUYECKOT0 PUCKA C yIETOM:

a) MPOTHO3UPOBAHMS 3EMJICTPSCEHUH HA OCHOBE HOPMAaTHUBHBIX JOKYMEHTOB U
CEMCMMYECKOI0 MUKPOPAaHOHUPOBAHMS;

0) moBeJIeHUs TPYHTa HA KOHKPETHOM Y4acCTKE U CKJIOHHOCTB €T0 K Pa3KUKEHHUIO;

B) YSA3BUMOCTM IIpHYala M TEXHOJOIMYECKOro O0OpyJOBaHUS — Ha JAaHHOM JTare
HEOO0XO/MMO BBINIOJHUTh AHAJIU3 CYHIECTBYIOIIMX KOHCTPYKIHMM NPHUYANIOB U OrPaJUTEIbHBIX
COOPYXEHHH B MOPCKHUX MOPTaxX YKpauHbI, BBINOJHUTH UX KIACCU(PHUKALMIO IO KOHCTPYKTUBHOMY
PELIECHHUIO U ISl KaKJ0T0 BHUJA KOHCTPYKTUBHBIX CXEM OIpeeNuTh Hanbojee ysa3BUMbIE MecTa U
IIOCTPOUTDH YUCIIEHHYIO MOJIENb OIPECIICHUS BEIMUYNHBI PUCKA;

I) TpPOTHO3MPOBAHME CTEHNEHM «HE pa3pylleHUs» KOHCTPYKUMHA NpPUYAJIOB U
TEXHOJIOTUYECKOT0  00OpyJIOBaHMS Ul OpraHM3allud  IOTPY30-pasrpy30dyHbIX  paboT U
MUHHMU3ALHAN PACXOI0B Ha IIPOCTOM.
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Puc.1. bnok-cxema BeposTHOCTHO-MH(POPMALIMOHHOW MOJIeNIN
«CEUCMMYECKUN PUCK - MOPCKOU ITOPT»

bnok-cxemMa BepOsATHOCTHO-MH(OPMAIIMOHHOW MOJIENIN «CeHCMUYECKOe BO3CHUCTBUE Ha
MOPCKOM NOpT» IpescTaBieHa Ha Puc. 1.

6. Ilpuemnemocms pucka — B CUCTEME OLICHKH CEHCMUYECKOTr0 pUCKa OyaeM HCIOJIb3yeTCs
JAHHbIE HHXCHEPHOM TIe0JIOTMH M CEHCMOJIOTUH, HUCCIECJOBAHMUS OIepalyii, a Takke pPHUCK-
MEHEPKMEHT JUIsl OLEHKH PA3IMYHbIX BAPUAHTOB CHUKEHUS CEICMMYECKOIO PUCKA C TOUKU 3PEHHUS
¢uHaHCOBOrO prcKa. [l KaKJ0ro napamerpa yuuThIBaIOTCS, Caeytoliie (GuHAaHCOBbIE 3aTPaThI:

(a) pacxo/pl Ha IPOEKTUPOBAHUE U CTPOUTEIBCTBO;

(0) 3aTpaThl HA PEMOHT HOBPEXICHUN OT 3€MIIETPSCEHHUIA;

(B) (huHAHCOBBIE NOTEPU MOPTA U3-3a IPOCTOEB U CPHIBOB OIEPALIMI BO BPEMs PEMOHTA.

Crangaptr FERMA [8] pnaer cienymoollee peKOMEHAALMU [0 aHAJINW3Y 3HAYMMOCTH
IIOCJIEICTBUH.
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Tabmuma 1
3HAYUMOCTD HOCJIEICTBUNA

DuHaHCOBEIE TIOCIEACTBUS HE IMPEBLICAT $X CYH_ICCTBCHHOC BJIMAHHC HaA
Bricokuii CTPATCTUYCCKOC pa3BUTUC U ACATCIbHOCTb OPpraHU3aluu. CyH_IeCTBCHHaH
00ECIIOKOCHHOCTh 3aUHTCPCCOBAHHBIX JIUI]

DuHAHCOBBIC OCIEACTBUS HAXOAATCS B npeaciiax $X n $Y YMepeHHoe BJIMAHHUC
Cpel[HPII’I Ha CTPATCTUYCCKOC PAa3BUTUC U ACATCIIbHOCTb OpraHu3aluu. YMepeHHaﬂ
00€CIIOKOCHHOCTh 3aUMHTCPCCOBAHHBIX JIUI]

DuHAHCOBEIE TIOCIEACTBUS HIDKE $Y Cnaboe BIMsSHUE HA CTPATCru4€eCKOC
Huzkuit Pa3BUTUC U ACATCIIbHOCTb OpTraHU3allnH. Cnabas 00eCIIOKOCHHOCTD
3AUHTCPCCOBAHHBIX JIMIT

7. Ynpaenenue puckom u mexanuzmvl KOHmMpoia —MEPONPUATUS 1O YIPABIECHUIO PUCKAMU
HafpaBJeHbl Ha oOecrieuyeHHe HaJIeKHOCTH M 3(pdekTuBHOCTH AesTenbHOCTH mopta. Ilpu stom
HEOOXO/MMO paccMaTpuBaTb BCE MOPCKHE THOpTa YKpauHbl, KaK €IUHYI0 CHCTEMY, C
BO3MO’KHOCTBIO II€PEpaCIpPENCIICHUs IPY30B U TPAHCIIOPTHBIX IIOTOKOB.

8. Bozmooicnocmu ona yayuwenus - Ilpennaraemple MEpONPUSATHS BHYTPEHHETO KOHTPOJIS
JIOJKHBI OBITh OLIGHEHBI ¢ TOYKU 3PEHHsI MOTEHLUAIBHOTO 3KOHOMUYECKOTO 3(QeKTa, cpaBHUBAS
CUTYALMIO TIPU OTCYTCTBHUM MEPONPHUATHH C pacxoJaMH Ha HUX, a TaKKe IpU HEO0OXOAUMOCTH
JONOJTHUTENbHONM MHGOPMAIMM O PHUCKE C MPEANOJIOKEHUSMH, KOTOpble HMEIOTCS B
pacnopsKCHUM.

9. Cmpamezcuueckue u ynpaenenueckue usMeHeHus — ONPENEICHUE OTBETCTBEHHBIX JIUL U
CTEIIEHU OTBETCTBEHHOCTH 33 BHEIPEHUE CTPATETUU YIIPABIICHUS PUCKOM.

BbiBoabl. B crathe mpencTtaBieHa cXeMa BepasTHOCHO-MH(DOPMALMOHHOW MOJENn
«CEUCMUYECKUI PUCK - MOPCKOM IOPT», KOTOpas IMO3BOJMUT CTPYKTYpUPOBAaTh U OPraHU30BaTh
paboTy 1O ONpeNeNeHUI0 CEHCMHUYECKUX PHUCKOB B MOPCKUX MOpTax YKpauHbl. Bompocsl
paccMOTpeHHble B pab0Te HOCAT AMCKYCCHOHHBIM XapakTep W HalpaBiIeHbl Ha OOCYXICHHE B
HAy4HBIX KPYIax, 4yTo SBJSETCS BAXKHOM 4acThiO B paboOTe HaJl JaHHOM MPOOJIEeMOH.
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