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HOPMYBAHHSI HAIIMHOCTI POBOTU MNAPOMENIOPATUBHUX CUCTEM
MPU IX MPOEKTYBAHHI

lNMpoaHanisoBaHo Knacudgikauilo rigpoTexHiYHUX cnopypa rigpoMeniopa-
TUBHUX CUCTEM 3a KNlacaMM KaniTanbHOCTI Ta KnacamMu Hacnigkis (Big-
noBiAaNbHOCTI). 3aNnponNoHOBaHO 3HAYEHHS AONYCTUMMUX PiBHIB Hagin-
HOCTi ANs rigpoMeniopaTMBHUX CNOPYA 3aN€XKHO Bif Knacy Kanitanb-
HoCTi Ta KnaciB Hacnigkis (BignosipanbHocTi).

KniouoBi cnoBa: rippoMeniopaTMuBHa cMCTEeMa, OLiHIOBAaHHA HAAiINHOCTI,
Knac cnopyam, koedilieHT HapiNHOCTI, piBeHb HARINHOCTI.

KoxkHa rigpomeniopaTMBHa cMcTeMa NpoxXoauTb TPU eTanu: NpoekK-
TYBaHHS, OyAiBHULTBO i eKCnyaTauito.

MNpn NpoeKTyBaHHI riapoMeniopaTMBHOI CUCTEMU BUOUPALOTb CXEMY
CUCTEMMU, KINbKICTb 1I €N1eMEeHTIB, IX KOHCTPYKLIil, TeXHONOorit byaiBHUUT-
Ba, NPUHUMNKN eKcnnayaTauil. B npoueci npoeKTyBaHHA 3aKnagaeTbCcsa pi-
BEHb HaAiMHOCTI cucteMu, 6e3 3abe3neyeHHs AKOro ekcniyaTauia cuc-
TeMu 6yne HeepeKTUBHOI.

[Mpy NpoeKTyBaHHI TEXHIYHUX CUCTEM, B TOMY YUCAI | rigpoMeniopa-
TUBHUX, MOKA3HMKU €KOHOMIYHOT epeKTUBHOCTI, HAQINHOCTI Ta SKOCTI B
3arasbHOMY BUNAAKY MOXHa BUPA3UTU CUCTEMOH LinboBuMX ¢yHKLin [1] :

113 =FE, K +C, — min;
P(t) 2 Py in’ (1)
1, >11
Ae neplwmnn BUpas CUCTEMU — 3arajbHi NpUBeAEHi 3aTpaTn; 4pyrum — xa-
PaKTepPU3YE HALINHICTb 00'EKTIB; TPETIN — AKICTb 00'EKTa;
E, — HopMaTMBHUIN KoedILIiEHT NOPIBHIOBaSIbHOI EKOHOMIYHOI edeKTUB-
HOCTI;
K — KaniTanoBknageHHsa Ha ByAiBHUUTBO 06'eKTa;
C, — npuBefeHi pivHi eKcrniyaTauinHi 3aTpaTu Aas MOPIBHIOBASbHOMO
BapiaHTa;
P(t) - nokasHuk HagiiHocTi 06'eKTa;
P

JI min

MK) AKMA 3abe3neyye MOro OKYMHICTb NPOTArOM HOPMaTUBHOMO CTPOKY

A min >

— MiHiManbHUI OONYCTUMUIA NOKA3HMK HafiNHOCTI 06'ekTa (cucTe-
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T,.
11, — NoKa3HUK aKoCTi 06'eKTa;

11, .. — DONyCTUMWUIA MiHIManbHWA MOKa3HUK SIKOCTI, AKMA 3abe3neyye

edeKTUBHE BUKOPUCTaHHA 06'eKTa (cnuctemn).
lNepeBa>kHo ymoBa P(t) > P BUKOHYETLCA 32 paxyHOK Hagnuw-

min
KOBOCTI efleMeHTiB (pe3epByBaHHS), LLO NPU3BOAMTbL A0 30iNbLUEHHA Ka-
niTanbHMX 3aTpaT i 36iNblEeHHA ekcnayaTauiMHUX 3aTpaT, NoB'A3aHuX 3
NpoginakTM4HNUM 06CNYroByBaHHAM pe3epBHUX arperatiB. Tomy npwu
OLiHIOBaAHHI edEKTUBHOCTI po6OTM 00'EKTIB NpUBEAEHi 3aTpaTK NOTPIi6HO
3BEeCTW [0 PiBHOUIHHMX 06csariB po6oTu. HasBHICTb TOTOXHOCTI KOPUCHUX
pe3ynbTaTiB 3BOAUTb BCi PO30iXKHOCTI NOPiBHIOBaNbHMX BapiaHTIB A0 O4-
Hi€l — BiGMIHHOCTSAM 3aTpaT, 3yMOBJIEHUX BUKOHAHHSM poboTw.
BpaxoBytoun iMOBIpPHICHUI xapaKTep MOPiBHANbHUX 06csAriB pobiT
NPy BU3HAYeHHi NpAMUX 3aTpaT AOLiNbHO BUKOpMCTOBYBaTH Bupas [1]:

KL(EHK+CE)—>min. (2)
1P
ne K,,— koediuieHT 3BeAeHHs obcariB pobiT Ao iMoBipHiCHMX obcaris:
K, ,=4-P@), (3)

ae A — obcar pobiT iMOBIpHICTb OTPUMaHHSA skoro P(?).

3anexHicTb (2) xapakTepusye pisMYHUN MiHIMyM, TO6TO NoWYyK Ba-
piaHTa 3 HAWMEHL MMM 3aTpaTaMn NOPIBHAHO 3 IHLUMMK BapiaHTaMu.

Cy4yacHi HOpMKU NPOEKTYBAHHS rigpoMeniopaTMBHUX CUCTEM B Liif10-
MY He MPOMOHYTb HIAKUX KiIbKICHMX NMOKa3HWKIB HadiMHOCTI 06'eKTIB, a
TMM Ginbwe cucteM. [pakTUYHO BCi METOAM NPOEKTYBaHHSA 6a3yl0TbCA Ha
AETEPMIHICTUYHMX MOOENAX, SAKi YAaCTO MOXYTb BPaxoByBaTK 6aratopiynHy
NMPaKTUKY NPOEKTYBaHHS, OYAIBHULTBA i eKcnayaTauil 06'eKTIB WISXOM
BBEOEHHS y PO3paxyHKM KoedilieHTIB 3anacy.

3rinHo HopM [2] HapifHicTb cnopyn rigpoMeniopaTMBHUX CUCTEM
(tabn. 1) BM3HAYaETbCA X KNACOM KaniTaNbHOCTI, SKUN 3aneXXuTb Bif
naoLi, KoTpy 06¢cnyroByroTb Li CIOPYAMW.

Knac cnopyg rigpoMeniopaTMBHUX CUCTEM OOMNYCKAETLCH NiABULLN-
TV ab0 3HU3NUTU HA OAUHULIO NPU HAssBHOCTI JOCTAaTHLOIO OBrPYHTYBaH-
HA. JJonyCcTMMUIA piBeHb HAAINHOCTI MENiopaTUBHMUX CUCTEM, LLO MPOEeK-
TYIOTbCSA Ta PEKOHCTPYHOOTLCS, 3a/1€XKHO Bif, KNacy cnopyn NOBMHEH CTa-
HoBUTU He MeHwe 0,85-0,90. OcHOBHi BMMOrM WO0A40 NPOEKTYBAHHSA CMNo-
PYA4 Pi3HMX KNaciB, IX OKPEMUX KOHCTPYKLIM | OCHOB, @ TaKOX PO3paxyH-
KOBi MOJIOXKEHHS Ta HAaBAaHTA)>XeHHS PEeKOMEeHAO0BAHO NPUUMATWU 3rigHo
IBH B.2.4-3:2010 [2].
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Tabnuus 1
Knacu cnopya MeniopaTMBHUX CUCTEM
Mnowa meniopoBaHnx 3eMerib, ika 06CNyroByeTbLCS Knac cnopygu
CNopyaor Npu 3powweHHi abo ocyLeHHi, TUC. ra.
Binbwe 300 |
Big 100 po 300 BKA. 1]
Big 50 no 100 BKA. 1l
50...i MeHwe v

lgpoTexHiYyHi cnopyau 3anexHo Bifg COUiasibHO-eKOHOMIYHOI Bifg-

NoBiJANBbHOCTI | HACNIQKIB MOXIUBUX MAPOOMHAMIYHUX aBapii noains-

I0Tb Ha KNacu Hacnigkie (BignosiganbHocTi). BignosigHicTb KNacis kKani-

TanbHocTi cnopyn [2] npuinHaTum y Hopmax [3] knacam Ta nigknacam Ha-
cnigkie (BignoeiganbHOCTI) cnopya npuBeaeHo B Tabn. 2.

Tabnuus 2

BignoeigHicTb KnaciB KaniTanbHOCTI CNOPYA A0 NPUNHATUX Knacis (niak-

nacis) Hacnigkie (BignoeigansHocCTI) cnopyn

Knac cnopyau Knacwu i nigknacu Hacnigkise (BianosiganbHocTi)
cnopyn
I CC3
Il CC2-1
1] cc2 CC2-2
v CC1

Y BignosigHocTi 3 KnacoM Hacnigkis (BignosimanbHocTi) cnopya,
KaTeropil BiANOBIAANbHOCTI KOHCTPYKLII Ta Il €N1eMeHTIB | rpynu rpaHuny-
HUX CTaHiB NPU3HaYalTbCA BeIMYNHM KoedilieHTiB HaginHocTi [3; 4], aki
HaBedeHo B Tabn. 3.

Sk BuaHo KoedilieHT HaginHoCTI k, € He WO iHwWe, AK KoedilieHT
3anacy, KOTpuiM He 3MIHIOETLCS NPOTArOM Yacy ekcnayarauil cnopygu. Lle
ao6pe BUOHO i3 YMOBM rpaHuU4Horo ctaHy [3]

R
7lcF S—— (4)

ky
ne 7. =0,8...1,0 — koediLieHT cnonyYeHHSA HaBaHTaXKeHb;

F' - po3paxyHkoBe 3HauYeHHS y3arasabHEeHOro CUI0BOro BMUBY;
R — po3paxyHKOBe 3Ha4YeHHS y3araJbHEeHOI Hecy4ol 3g4aTHOCTI Cnopyga.
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Tabnuusa 3
3Ha4veHHs KoedilieHTIB HAAIMHOCTI ANAa ycTaneHnx yMoB pobotun cnopyn
rigpomMeniopaTMBHUX CUCTEM

Knacu i nigknacu Ha-| Kateropii Bigno- | KoediuieHTn HapinHocTi, &,
cnipgkis (Bignosiganb- | BioanbHOCTI KOH- nepwa rpyna | apyra rpyna
HOCTI) cnopyAa CTPYKUiT Ta 1T FPaHNYHNX FPaHNYHMX
eneMeHTiB CTaHiB CTaHiB
A 1,250
CC3 b 1,200 1,000
B 1,150
A 1,200
CC2-1 b 1,150 1,000
B 1,100
cc2 A 1,150
CC2-2 b 1,100 1,000
B 1,000
A 1,100
CC1 b 0,975 1,000
B 0,950

Takum unHoM, 3 gonomoroto KoedilieHTa k,, MOXXHa 36inbWNTK
Macy cnopyau, nonepevyHMin po3Mmip Ta iHWIi napaMeTpu, Po3Mipu SKUX
BM3HaueHi i3 yMOBM rpaHnyHoro ctany k, =1,0.

OCKiNbKWN IHTEHCMBHICTb 3MEHLUEHHS HaAINHOCTI 00’eKTIB rigpome-
NniopaTUBHUX CUCTEM 3anexaTb Big 6araTbox BMNagKoBux ¢akTopis, TO
BUKOHYHOUYM OLIHIOBAHHA HAAiINHOCTI rigpoMeniopaTMBHMX cnopyg noTpi-
H6HO NepexoouTn Bif AETEPMIHICTUYHUX MOAENEN A0 iIMOBIPHICHUX.

B Teopii HaAiIMHOCTI HaAINHICTb TeXHIYHMX cucTeM (06'eKTIB) OLiHIO-
I0Tb MOKAa3HUKAMMU, AKi MalTb He TiNIbKN BeNIMYUHY, ane y 6aratbox BU-
nagKax 3MiHITbCS NPOTAroM Yacy (Hanpuknag, iMoBipHicTb 6e3BigMo-
BHOI po60TK, KoedilieHT onepaTUBHOT FOTOBHOCTI).

Tak U.E. MipuxynaBa gonycTMMy HaginHiCTb CNOPYA rigpoMeniopa-
TUBHUX CUCTEM B MEpLIOMY HabMMXKEHHi 3anponoHyBaB NPU3HAYUTU B
MeXKax, HaBeAeHux y Tabn. 4 [5; 6].

AK BUOHO i3 Tabn. 4 yci rigpoTexHiyHi 06'eKTH rigpoMeniopaTMBHUX
CUCTEM 3BefEeHI Y 4OTUpK rpynu.

KoediuieHT HaginHOCTI MOXXHA TNIYMa4ynTU K 30iNblUEHHS HaQiNHO-
cTi (iMmoBipHOCTi 6e3BigMOBHOT Po60TK) Yy MOPIBHAHHI 3 NOYaTKOBWUM piB-
HEeM HapiNHOCTI.
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Tabnuusa 4
[onycTuMi MiHIManbHI piBHI HAAIMHOCTI cnopyn,
rigpomMeniopaTMBHUX CUCTEM
XapaKTepucTuKa 00'eKTa P,
EneMeHTu rigpomeniopatmBHMxX cnopyg i 06'ekTiB, Bif- 0,95...0,90
MOBW SIKMX HE BUKJIMKAOTb CYTTEBUX HACNIOKIB
EneMeHTH, BiAMOBU SKNX HE BUKJIMKAOTb PAanTOBUX 0,99...0,95
PYMHYBaHb
BignosiganbHi eneMeHT (06'€KT) 3 NOCTYNOBUMMK Ta 0,999...0,99
panToBUMU BiAMOBaMu
YHikanbHi cnopyau, BigMOBM AKUX MOXXyTb npussectn | 0,9999...0,999
[0 NIOACbKUX XKepTB abo 3HaYHMX 30UTKIB HAPOAHOMY
rocnogapcTey

K BigOMO 3 MaTeMaTUYHOro aHanisy, BCAKY QyHKLIOHANbHY 3ane-
XHICTb B OKOJIi HE KPUTUYHOI TOYKW MOXHa anpoKCMMYBATK NiHINHOW
dyHKuieto. Buxoasaum 3 Lboro, 38'A30K MiXk KoedilieHTaMn HaAinHocTI &,
i AONYCTUMUMM PIBHAMU HaAiNHOCTI P, cnopyn HabnuxeHo MOXHa 3a-
nucatu Tak [1]

P i kHi

= (5)
Pﬂmin kain
Ona cnopyn knacy Hacnigkie CC3  npunHsaTo Pﬂj =0,9999,
kH, =1,25, a kam =1,0 Togi 3a popmynoto (5) Py =0,80.
BukopucTtoBytoum Pﬂmm =0,80 3a ¢opmynoto (5), oTpumMaHo gonyc-

TUMi piBHI HaAiMHOCTI Ana crnopyhd BiANOBIQHWX KNaciB KaniTanbHOCTI
Tabn. 5.

BpaxoBytouun icHytouy Knacudikauito rigpoMeniopaTMBHUX CNopyna,
(tabn. 1-4) i pesynbTati Tabn. 5 [gonycTMMi piBHi HaAiMHOCTI MOXKHa
NPU3HauYnMTK y Mexkax (Tabn. 6).

Ons cnopya rippoMeniopaTMBHUX CUCTEM He HaBEOEHO PEKOMEH-
AAuin WoO0 pO3NOAiNY KOHCTPYKUIM 3a KaTeropisMu BiANoBiJanbHOCTI
BiAMOBIAHO A0 KNaciB HacnigKis, TOMy iX BiaHeceHo A0 KaTeropii b [4].
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Tabnuusa 5
3HaYeHHs [oNyCcTMMOro piBHA HaginHocTi P, i koediuieHTie 3anacy k,

ANA TigpOTEXHIYHMX CNOPYA Y BiANOBIAHOCTI 3 KTACOM KaniTanbHOCTI Ta
KnacoM Hacnigkis (BignosiganbHOCTI)

Knacn | Knacuinigk- | Karteropil Koedi- P,3a | P,, ke
KaniTa- |Jfnacu Hacnig-| Bignosipa- LiEHTH dopmy- | npono-
JIbHOCTI KiB (BignoBi- | NbHOCTI KOH-| Hagin- noto (5) | HyeTbes
cnopyn, | Aa-nbHOCTI) | cTPyKuii Ta ii | HocTi, &, (tabn. &)
cnopya eNeMeHTIB
A 1,250 0,9999
I CC3 b 1,200 0,960 0,9999
B 1,150 0,920
A 1,200 0,960
Il CC2-1 b 1,150 0,920 0.990
B 1,100 0,880
A 1,150 0,920
1] CC2-2 b 1,100 0,880 0,950
B 1,000 0,800
A 1,100 0,880
v CC1 b 0,975 0,780 0,900
B 0,950 0,760
Tabnuusa 6

3HAYeHHA [ONYCTUMMX PIBHIB HAAQINHOCTI P, AN1A riapoMeniopaTMBHmX

CNOPYA 3aJeXHO Bif, KNacy KanitTanbHOCTI Ta
Knacis Hacnigkis (BignosiganbHoOCTI)

Mnowa F, Tnc. ra., Knacnu Knacwu i nigknacu |Po3paxyHkoBe
fIKka 06cnyroBy- | KanitanbHOCTI | Hacniakis (Bigno- 3HAYeHHS
€TbCSA CNOPYAOH0, cnopya BiganbHOCTI) cro- P,
XapaKTepucTMKa pyL
cnopyau
>300 I CC3 0,92...0,999
100...300 Il CC2-1 0,88...0,99
50...100 1] CC2-2 0,80...0,95
<50 v CC1 0,76...0,90

OCKIiNbKW HAaNBAXX/TMBILLMM €TanoM CTBOPEHHS HAZiMHUX i epeKkTn-

BHUX 00'EKTIB i CUCTEM € €Tan NPOEKTYBAHHSA, TO JONOBHEHHS AeTepPMiHi-
CTUYHUX METOAIB PO3PaXYHKIB IMOBIPHICHUMW MOAENAMU O03BONSE NPO-
eKTyBaTK Cnopyau 3 NpM3HavyeHMM piBHEM 6e3BiAMOBHOCTI, BUKOHYBaTuH
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OLiHKY 6e3BigMOBHOCTI CNOPYAMN HA NPOTA3i Yacy Ail pO3paxyHKOBUX Ha-
BaHTa>XeHb, YHUKHYTM HEBUNPABAAHUX 3aTpaT Ha ByAiBHMUTBO cnopyn, i
MOXTMBUX 3OUTKIB, LLLO 3yMOBIOKOTLCA BiAMOBaMM cnopya,.
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NORMS OF RELIABILITY OF THE WORK OF HYDROMELLORATIVE
SYSTEMS IN PROJECTING

The classification of hydrotechnical buildings of hydromelioration
systems according to capital construction classes and classes of
consequences (liability) is analyzed. It is established that modern
design rules for hydro-amelioration systems as a whole do not offer
quantitative indicators of the reliability of objects and all design
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methods are based on deterministic models. In accordance with the
class of consequences (liability) of the buildings, the categories of
responsibility of the buildings and its elements and the group of
boundary states, the values of the coefficients of reliability are set,
which are the coefficients of the stock and does not change during the
operation time of the buildings . Since the intensity of decreasing the
reliability of the objects of hydro-amelioration systems depends on
many random factors, performing the assessment of the reliability of
hydro-ameliorative buildings requires switching from deterministic
models to probabilistic ones. Therefore, the proposed values of
permissible levels of reliability for hydro-amelioration structures
depending on the class of capital and classes of consequences
(liability), which allows the design of structures with the designated
level of failure, to evaluate the work of the building without a refusal
during the time of the calculated loads, to avoid unreasonable costs
for construction of buildings and possible damages caused by failures
of buildings.

Keywords: hydromelioration system, reliability estimation, capital
construction class, coefficient of reliability, reliability level.
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HOPMUPOBAHUE HAQEXXHOCTU PABOTbl TMAPOMEJIMOPATUBHbIX
CUCTEM NPU UX NPOEKTUPOBAHUU

MpoaHanu3supoBaHa kKnaccupuKaumsa rMApPoOTEXHUYECKUX COOPYIKEHUMN
rMapoMesIMoOpaTUBHbIX CUCTEM MO KjlaccaM KanuTasibHOCTU U Knaccamu
nocnepnctBui (oTBeTcTBeHHOCTH). [peanoXeHo 3HaYeHNs AONYCTUMbIX
YPOBHEN HAAl@XKHOCTU ANA TMMAPOMENIMOPATUBHBIX COOPYXKEHUN B 3aBU-
CMMOCTM OT KJ1acCca KanuTasibHOCTU M KNaccoB nocneacTeuii (oTBeTcT-
BEHHOCTH).

KnroueBble cnoBa: rmuppoMeniMopaTuBHas CUCTEMA, OLLEHKA HafleXKHOoC-
TWU, KNAacc COOPYIKEeHUS, KOIPPULIMEHT HAAGXKHOCTHU, YPOBEHb HaeX-~
HOCTMH.
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