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The article presents the Methodology and quantitative risk analysis results obtamed when substantlat/ng
safety measures developed for Project Specific Technical Specification on deSIQnmg oil frunk pipeline
«Tikhoretsk — Tuapse-2». The article also comprises the analysis of factors effecting accidents risk indicators
at oil pipelines and the efficiency of measures compensating deviations from the normative requirements.

Knio4esbie crioBa; MarycTpalibHblil HeGTENpPoBOL, KONNYECTBEHHBIN aHaNNs pMCKa cneumaanb/e Tex-

HUHECKIMe YCIIOBYS, KOMITEHCUPYIOLIME MEPONPUITIS,

€06X04MMOCTb NOBLILLEHNA 00bEMOB TPAHC-
NopTUPOBAHNA HePTY 1 rasa, passuTie Tpyoo-
MPOBOAHOIO TPAHCIOPTa HEPEAKO NPUBOIAT K
HEBO3MOXHOCTIK COBJIOAEHNS HOPMATUBHBIX MUHY-
MaJibHbIX PACCTOAHWIA OT NPOEKTIPYEMOFO TPYGONpPo-
BOAA L0 6ansnexailyix 06beKTOB, B TOM 41C/ie Hace-
NeHHbIX NMyHKTOB (CHWI 2.05.06—85* «MarucTpasb-
Hble TPYBONPOBOaAbI»). B COOTBETCTBUM C MOCTAHOB-
nenvem lpasutenscrea Poccuiickoih Penepaunn ot
16 pespans 2008 . Ne 87 «O cocTase pasnenos npo-
EKTHOW [JOKYMEHTALMM N TPEBOBAHUAX K UX COEpXa-
Huio» 1 nprkasom MuHpernoHa Poccun ot 1 anpensi
2008 - Ne 36 «O nopsizike paspaboTKy 1 CornacoBaHus
CneunabHbIX TEXHUYECKMX YCAOBMI NS paspabdoTKu
MPOEKTHOWN HOKYMEHTaLIMi HA OGBEKT KAMUTASTLHOrO
CTPOWUTENLCTBA» OTCTYRAEHUS OT AEACTBYIOLLNX HOPM
DOKHBI 0O0CHOBbIBATLCH KOMMNEHCUPYIOLIMMI MEPO-
APUATUSMU, KOTOPbIE MPUBOASTCS B CHELMANbHbIX TEX-

, Hudeckux ycnosusax (CTY), cornacoBaHHbix Muxperu-

oHOM Poceun 1 nHbiMK 3auHTepecoBaHHbIMY deae-
panbHbIMU OpraHamy.

Kak nokasbiBaeT OnbIT, OCHOBHast NpobsieMa, BO3-
HUKaloLas npu cornacoBaHn U COOTBETCTBYIOLLEN
BELOMCTBEHHO akcneptuae CTY, — OTCYTCTBME YeT-
KUX KpUTEPUEB 0BOOCHOBAHHOCTM U AOCTATOYHOCTU
KOMMEHCUPYIOLLMX MEPONPUATUIA, YTO HEPELKO TIPU-
BOAUT HE TOMbKO K 3aTArMBaHMNIO CPOKOB MPOEKTUPO-
BaHWS, HO 11 K CO3LaHNIO KOHDMMKTHBIX CUTYaLIMIA, 0CO-
6eHHO ANS CIOXHBIX U yHUKaNbHbIX 06beKToB. Cornac-

HO OTE4ECTBEHHLIM NOAX0LaM, SKCIepTA3a TON U
MHOVI BOKYMEHTAaLMMN — [TPOLIECC OLEHKU COOTBET-
CTBMSA 0ObEKTa 3KCrepTUsbl (B AaHHOM cnyyae CTY)
HOPMAaTUBHLIM TPEOOBAHUSAM, T.€. KOHKPETHbBIM MyH-
KTam HOPMATUBHbIX LOKYMEHTOB, KOTOphIM CTY He Mo-
ryT COOTBETCTBOBATL NO OfipeeneHunio (nHave CTY He
HYXHO. pa3pabaThiBath).

O4uH 13 CpaBHUTENBHO 0OBEKTMBHbLIX CNOCOO0B
000CHOBAHUS LOCTATOMHOCTI KOMIEHCUPYIOLLMX Me-
PONPUATUI — NCTIONB30BAHME METOLONOMMAN KoAnYe-
CTBEHHOI O aHannaa prcka, peann3yemMoro Ha npak-
Tuke, Hanpumep, OAO «Cubyp XonauHr» npu npoex-
TUPOBAHUN MATNCTPaNbHBIX NPOAYKTONPOBOO0B CXU-
XenHoro.yraesopopoagHoro rasa [ m OAO «fasnpom»
MpW NPOEKTUPOBaHNIA-KOHAEHCATONIPOROAOB,

B HacToawelt cratbe NpUBOAATCS PE3YALTAThI KO-
NNYECTBEHHOTO aHann3a pucka, Ucnonbayemslie npu
paspabotke CTY.

[Mpy NPOeKTUPOBaHMIM MarucTpanbHoro HedTe-
npoBoga «Tuxopeuk — Tyance-2» (OAQ «HepHomop-
TPAHCHEDTH») U3-3a CHOXHOrO penbeda U CTECHEHHBIX
YCJI0BUI (TOpHAsA U NPeAropHas MECTHOCTL) Aonytie-
HblBBIHYXKAEHHBIE OTKAOHE NS o1 CHull 2.05.06--85*:
HapyLLeHbl MUHUMATTbHBIE BE30NACHBIE PACCTOAHUE 10
HACENIEHHbIX MYHKTOB, CAA0BbIX YHACTKOB, XKeNE3HbIX 1
aBTOMODOWIbHBIX LOPOT, BOAHbIX 0OBEKTOB, apTe3naH-
CKUX CKBRXVH, NPOMbILLIEHHbIX nnoanox. Mockork-
Ky OTCYTCTBYIOT HOPMBTUBHbIE LLOKYMEHTHI, Npeay-
CMaTPUBAIOLLME KOMITEHCUPYIOLLIME MEDONPUSTIAS MPK
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NPOEKTUPOBAHM YHACTKOB MarUCTPanbHOro HedTe-
NnpoBoAa, PacloIOXeHHBIX B HEHOPMATUBHOM Npw-
BAVKEHUI K CYLLIECTBYIOLLIMM CTPOBHNAM 1 0BBEKTaM,
TO BO3HUKAET HeobxoamumocTk paspaboTtku CTY. Mpu
000CHOBaHIM AOCTATOYHOCTI KOMIEHCUPYIOLLIAX Me-
PONPUATII POBEAEH KONMMIECTBEHHEIM aHaNU3 BO3-
MOXHOCTI TnOeny Nloaen Npu BoCnaMeHeHn napos
HeDTIN 1 (1nu) TIOXape npu Aponuse HedT, d Takxe
3arpA3HEHNS BOAHBIX 0OLEKTOB:

s oueHkn nokasarenei pucka rubenwv noael nc-
MOfL30Ba HOPMAaTUBHLIE METOANYECKIE HOKYMEHTHI
[2-10] n nporpavmMHbIi Npoaykt TOKCU+Rsk[11], a
LOCTATOYHOCTI KOMNOEHCHPYIOLIMX MEPONPUSITIA MpK
MPOKNAAKE MArUETRAILHORO HedTenpoBoaa Ha HEHoP-
MaTUBHOM COAVKEHUY C BOAOEMAMU (PEKU, MPYabl U
T.0.) ¥ BOA03a60pamMiy pacCHUTLIBANM OXMUAAEMbIiA 9KO-
NOruHecKIAyIERB no MeToaukam [7-10]:c ucnonb3o-
BaHWeM kputepues nokymenrta [4]). Flpn oueHke cpeg-
HECTATUCTUYECKON HAaCTOThl (MHTEHCUBHOCTI) aBapiii
Ha BCeli Tpacce MarucTpanbHOFO Tpybonposoa i aHa-
nn3KUpoBany JaHHbLIE M0 aBaPUAHOCTI HA MarucTpans-
HBIX HEPTENPOBOAAX U3 €XEerodHBIX OTYETOB 0469~
TensHocT MegepanbHom cryxbbl Mo 9KONOrMYEcKo-
MY, TEXHOSIOMAYECKOMY W aTOMHOMY Haasopy (Tabs. 1,
puc. 1) [pi 9TOM CpeHECTATUCTMYECKAA N0 OTPACN
WNHTEHCUBHOCTL aBapuii Ha 1000 Kv Tpaccel 3a nocries-
Hue 5 et A, coctasnger 0,27 aBapuii B rof.

Hanboribluas nons asapuii (75 %) ceasaHa ¢ BHel -
HAMI ‘BO3OENCTBIAMM Ha TPYBOrpoBoa BCReacTeue
HeCaHKLIMOHMPOBAHHBIX BPE30K 1 MOBPEXIEHUIA CTPO-
UTESTEHON - TEXHUKOW, AHATOrNYHbIV BEIBOA, O AOMUHN-
PYIOLLLEM BAUAHUN BHELHIX NpUsdnH (AecTBuiA Tpe-
ThUX AULL) Chenad v gng Tpyoonposonos EBponbl 1
CLUA. B yactHOCTI, B pabote [12] npuBoosTca AaH-
Hbl€:0 DoJie TaKkux NpudnH — okono 50 %,

B 510 CBA3Y CPEaU OCHOBHbIX OPraHU3aLUMOHHBIX
MEPONPUATINA N0 YMEHBLEHIO PUCKa CNenyeT Bbl-
Lernute HEOBXOAUMOCTE OXpaHsl TPYOoNpoBoNos OT
NALL, COBEPLLAIOUINX HECAHKLIMOHUPOBaHHbIE Bpes-
KW, ¥ CTPOroro CobAAeHNs nopsaKa cornacosaHus

I‘lpmqvma aBapun (Homep  Yueno aBapmm

rpynnblbaktopos [4])

Bpak cTpouTensHo-

MOHTaXHbIX PadoT (4)

FlpiiaiHbl OpraHn3aLioH- 0 0 3 0
HOFO Xapakrepa (7)

MexaHn4yeckoe Bo3aeli- 2 1 0 0

CTBIWE NpU NPOBeLeHUN
3eMAsaHbIX padoT (1)

Koppozns (2) 0 0 1 0
HecaHkumnoHnpoBaHHas 15 8 12 10
Bpeska (1)

3aBoackon 6pak{3; 4,5) 2 2 0 3
Mpoune 0 0 0 0
Beero 19 13 18 13

oo

CO:CTOPOHHVMY OPTaHn3aLaMir ipoBeaeHUs paboT
B OXPaHHO 30He TpyBonpoBoOos.

Hawvbonee nonHo aHanns BAMSHWUS PasinyHbIX dak-
TOPOB. Ha KORMYECTBEHHBIE TTOkasaTenu pucka nano-
xeH B pabotax BHUWIA3a [2, 3, 13] 1 oTueTax 3apy-
GexHbix komnawui [14, 15]. B ocHOBE 3TOro aHanm-
3a — anroputm GannbHOM OLEHKN HakTOPOB BNUS-
HUA, BNEPBLIE 415 TPYBONPOBOAHLIX CUCTEM MPEN0-
XEHHbIN B paboTe [16], 3aTem peanin3oBarHbiii B oTe-
YECTBEHHbIX PyKOBoACTBax [2, 4]

B Lienom 06 beKTUBHbINA KONMYECTBEHHBIA aHanun3
BIMSIHUA KaxX[oro-@akTopa prucka (B.obilem crnyyae 1x
6onee 30 [2, 4]) Ha 6e30MacHOCTL 3aTPyAHEH BCie-
CTBUE OTHOCUTENBHO Manoi MHGopMatim o Takvx aBa-
puAX Ha MarucTpansHbIX HeTERPOBOAaX N CUHXPOH-
HOCTK BAUSIHNG DakTopoB. Hanpumep, TpyaHo 0gHo-
3HAYHO BBISIBUTL BAUSHIE TONLLNHEI CTEHKM TPYOONpPO-
BOAA Ha ero-HafeXHOGCTh, Tak Kak MMeeTcs 3aBuUcu-
MOCTE OT AMaMETPA, a TaKkKe APYyrux GakTopos, B TOM
YKCIIE KOPPO3UK, PE3YLTAT BO3AENCTBUS KOTOPOMN
TaKkKe 3aBUCUT OT TONLLMHBI CTEHKM TPYOONpoBoJa.

CornacHo 3apybexHbIM JaHHLIM N0 aBapuiiHOCTU
Ha TPYOOMPOBOAHBIX CUCTEMAX UMEHHO TOSLLMHA CTEH-
Kn v ryGuHa 3aneraHvs — JOMUHUPYIoLLme hakTopsl
YCTON4MBOCTI TP BO3AEWCTRII, BbI3SBAHHOM BHELLHMW -
MW TPU4MHEMI: B 4aCTHOCTW, NOBbLILLIEHHAS TOSLLMHA
MO3BONAET BEIASDXKUBATE MEXaHUYECKOR BO3ENCTBNE
MHOT X BULOB 3EMIEPONHON TEXHMKK, a BonbLUIas ry-
BuHa 3aTpyOHSIeT nocTyn k Tpy6onposoay. OueBuaHo,
4TO YBEAUYEHME TONWMHLI CTEHKI OYAET OCHOBHbLIM
aKkTOPOM; CHUXKAIOLLMM PUCK paspyLLieHns Tpybonpo-
BOLA NOL JENCTBMEN: BHYTPEHHEr O aBneHnst 3a cHeT
Oonbliero 3anaca NPOYHOCTU. Tak, COracHo cTaTh-
cTuke [15], P TONLIMHE CTEHKM MeHee 5 MM OCHOB-
HOWN MPUYNHON yTEYEK CUMTABTCA BHELLIHEE BO3eN-
cteue (6onee 60 % cnyyaes). Mpuv yBeNNYEHUN TOS-
LM HBI -CTEHKMN
BKan ¢akrTopa
BHELLIHero Bo3-
OEVCTBUA CHU-

2

Tabnuua 1
ﬂ,Oﬂﬂ

5,9

Puc. 1. Oons aBapuiA Ha Maru-
5 7.3 CTpansHbIX - HedTenporogax ¢
2004 no 2008 r. (no paHHbIM Poc-

4 59 TexHag3sopa) no npuynHam:
I ~— “HeCaHKLWUOHNPOBaHHON BpPEe3-
n (69,1 %); 2 — saBoackoro Gpska
1 1,5 (10 3 %); 8 — Hpaka cTpoOUTENibHO-
47 69,1 MOHTaKHBIX .paboT (5,9 %); 4 — op-
raHn3aunoHHoro xapakrepa (7,3 %);
7 10,3 5 = MexaHW4eckoro BO3OENCTBUS
0 0 npy  OpoBedeHUn 3emnsaHbIXx paboT

68 100 (5,9%); 6 — Koppozun (1,5 %)
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xaetcs 0o 25 %, a apu ToawmHe cteHkn. 10 Mm 1 60-
Jlee 4acToTa yTeyek no npuyinHe BHeLWHero Bo3aein-
cTBuA cHxaeTcst B 15-30 pas.

Kopposusa — elle oamH hakTop, BIUSHUE KOTO-
POr0 Ha aBapUtHOCTL CHIKAETCS NYTEM YBEANYEeHNS
TONIWMHBI CTEHKW. Ha TONCTHIX CTEHKAX KOPPOo3ng He
MPOABNAETCS A0NbUIE, 4TO A3ET-BO3MOXHOCTE 32613~
rOBPEMEHHO 0BHAPYXUTb €€ NOCPEACTBOM BHYTPY-
Tpy6HON anarHocTukm [15]. Moatomy YyacToTa yTeyek
B Pe3y/ibTarte BHELLHEN KOPPO3iM Ha TPYOONPOBOAAX ©
TOMLLMHON CTEHKM 6onee 5 MM B 67 pas HUXe, Yem Ha
TPyOONPOBOAAX C MEHbLLIEH TOJILLIMHON CTEHKU.

AHaNn3 JaHHbIX PakTOpoB, BAMSHOLLIMX Ha BEPOSAT-
HOCTb aBapuv OAsS PacCMaTprBaeMoro MarucTpanksHo-
ro HedpTenpoBoaa, MPOBOOMAN Ha OCHOBE anropuTMa
6annbHOM OuUeHKM [4] ¢ y4ETOM AaHHbIX NO aBapUiiHO-
CTW, PE3YALTATOB aHANN3A PUCKA MATUCTPANbHbIX TPY-
6onposopoB [2, 3, 17, 18, 19, 20, 21,22], a Takxe BHe-
Apenus B CTY COBPEMEHHBIX TEXHUYECKIX PELLEHWA MO
obecne4eHunto 6e30NacHOCTY NPOEKTUPYEMOro Maru-
CTPAILHOrO HeTENPOBOAA (MPOKNaaKa TPYbonpoBoaa
B KOXYXe, MHTENNEKTYabHas BCTABKa U T.n.)-HaumeHo-
BaHMe rpyrn GakTopos 1 KX 4ONA, NOYYeHHAA KOpPeK-
TUPOBKONA Tabnnusi [1.2.1]4] nyrem aHanusa JaHHbIX Mo
aBapuiiHOCTK (cM. Tabn. 1), npriBedeHsl B Tabu. 2. Ne-
pepacnpefeneHue 3HauyMoCTH rpynn - GakTopos Nno
CPaBHEHUIO C NCXOLHbIMU TIOKa3aTenamit [4] cBazaHo.co
3HAUUTENBHBLIM YBENMHEHUEM SO BHELLIHWX MPUHUH U
YMEHbLLEHNEM BNUSIHIA KOPPO3UU Ha aBapUMHOCTL (CM.
Tabn. 1, pyc. 1). MocKosbKy AaHHbI MarcTpasbHbIN He-
TENPOBOL, — NPOEKTUPYEMBI, AOAS TPYIMbI [y, CBS-
3aHHasi ¢ 06HapyXeHneM AedekToB Mpu AnarHoCTUpO-
BAHWUW, PaBHA HyMO. COOTBETCTBEHHO, A0S OCTASBHBIX
Fpynn NponopumMoHansHo NepepacrpeneneHa.

Tabmua 2

HaviMeHoBake rpyAnb daKiopos

BHetuHre aHTponoreHHbie BosnencTang (fp,) 0,75
Kopposus (Mp,) 0,01
Kauecrtso npoussoactea Tpy6 ([p,) 0,03
KauecTeo CcTpoUTENbHO-MOHTaXHBIX PaboT (Mp,) 0,05
KoHeTpykTBHO-TeXHONoru4eckue daktops (p,) 0,08
NMpuponHbie BosgeincTsna (Mp,) 0,05
JKcnyataunoHHble pakTops (Tp;) 0,03
Hedextsl Tena TpyGbl v CBapHbIX WBOB (MPy) 0

MNpu oUEHKE CPEeAHECTATUCTNYECKON MHTEHCUBHO-
CTV aBapwin Ha NPOEKTUPYEMbIX TPYBOMPOBOAAX Y4u-
ThIBASIMCh MOBLILLIEHHEIE B NOCNEAHNUE rogbl TpeboBa-
HUS NPOMBbILLIEHHOV 6€30MacHOCTU, BHEAPEHME HO-
BbIX TEXHOMOT WA U3rOTOBAEHUS TPYD, TEXHUYECKIX pe-
LIEeHUI, MaTEPUANOB, CUCTEM 0BHAPYXEHNS YyTeYek,
METOLOB CTPOMTENBLCTBA, a TAKKe KOHTPOJIS Ha BCEX
cTaamnax GYHKUMOHMPOBaHUA 00 BEKTOB TPYOONPORBO-
HOro TpaHcnopTa. JaHHoe 06CTOSTENLCTBO OObEKTUB-

HO. CO34AET YCIOBUS AN TOBBILEHNS HAAEXHOCTI ¢
6e30MacHOCTU MarncTpanbHbix TPYOONPOBOA0B, 0CO-
BGEHHO BHOBb MOCTPOEHHbIX. [ToATREPX/AEHNEM ITO-
ro-dakTa MOXHO CYMTaTh OTCYTCTBIE apapuii Mo Tex-
HUYECKNM NPUYMHANM Ha BCEX MarUCTPANbHbLIX TPYOO-
NpoBofax; BBEASHHbLIX B aKenayaTaLino nocrne 2000,
(KTK, BTC, Apoekta 0cBoeHWS tienbda o, CaxanuH,
«O0BOA BOKpYr YeueHckoit Pecnybnvkuy 1 op.). Moa-
TOMY B Lie/1sIX a0eKBaTHOI 0 YHeTa BGHINS GOBPEMEH-
HbIX TROEKTHLIX PELLIEHN HA KOANYECTBEHHbIE MoKa3a-
TEAW pUCKa PEKOMEHAYETCH PMHUMATL OXIOaEMYIO
MHTEHCUBHOCTL aBapuii Ha NPOEKTUPYEMbIX (HOBbIX)
TpyGonporoaax B 10 pas MeHbllie cpeiHecTaTUCTUYe-
CKOro:3HAYEHWS HTEHCUBHOCTI aBapuli Ha AENCTRYIO-
wux rpybonposoaax [3]. Toraa A coctasut 0,027 aBa-
puia B rof:Ha 1000 kv mMarucTpansHore Tpybonposoaa.

[pu-oueHke yaensHOR (1oKaALHOW) YaCTOTh BO3-
HUKHOBEHINS aBapuii Ha Y4acTke MarucTpanbHOro Tpy-
Gonposoaa A, y4uThIBaNM KOMIEHCHPYIOLLME MEPO-
npuaTua. Tak, noYT uckuoyalTes [41:

asapuv No NPU4MHE HEZOCTATOYHON TONLUNHbI
CTEHKW,. €CAK OTHOLIEHNE NIPUHATON TONULMAHEL CTEH-
K K-DaCHeTHOW ém‘q/épacq >1,8;

clyyaiiHbie NOBPEXOeHNs TpybonpoBoda cTpou-
TENIbHOW TEXHNKOW U MHBIMI MEXaHNYECKMIA-Cpen-
cTBaMK; eCin rAybrHa ero 3anoxedus h= 1,8 m;

NOBPEXAEHUH TPYBONPOBOLA MO APUYMHE BHELLIHNX
BO3JEVCTBUII NPy UCTIONL30BAHMIA TEXHONOTAN «TpyDa
B TpyBe» (Nnpoknaaka B KOXyxax).

Mockonbky GanibHbIe OLEHKI N0 dhakTopam Bans-
HYIS Ha K2XKAOM 113 YHaCTKOB CONKEHNS PA3NNYHBL, OT=
HOCUTENBHOE CHDKEHIE NOKa/bHOM YacTOThl aBapuid
BC/IELLCTBME BHEOPEHINA KOMIEHCPYIOLLX MEPOTpU-
AT BapsupyeTca B.Npedenaxor 13 1o 79 %, B 3asu-
CUMOCTI OT yHacTka: [pumep BannbHON OLeHKK no-
KaTbHOM 4acTOThI AN9 OOHOIO 113 Y4acTKOB cOnimkeHns
C HaceNeHHbIN NMyHKTOM (27 M) npuBenex B 1a67. 3.

CpaBHeHve pacyeToB G BINOAHEHHLIMI AN aHa-
NOrnYHOro HedTeNpPOBOAA NPoeKTa «CaxanuH=2» no-
Ka3bIBaET, YTO PACCMATPUBAEMbIA MArCTpanbHbIA He-
dTenposod No nokasareno annbHok otieHku bonee
HaOeXeH: cpenHss GannbHas OleHKa BCexX YHaCTKOB
HEHOPMAaTUBHLIX COMKeHUA cocTaenaeT 1,05 (0,76 —
C KOMMEHCHPYIOLLMI MEPONPUITUAMIAY, ONSt HedTe-
nposoga npoekra «CaxanuH-2» 910 3Ha4eHue 1,6 [22].

lNpu OUEHKE NOCNEACTBUN aBaApViA YYATLIBAIN Ha-
NNYUE MHXEHEPHBIX COOPYKEHWI (0OBANOBAHME, Jam-
Obl, TPAHLIEW U T.1M.), NPEaHA3ZHAYEHHbIX 19 YMEHbLLE- -
HWS MJI0WIAaM PasnvBa 1 (Mnu) OTBOLA BLINVBAIOLLIENCS
HedTM OT 06LEKTOB BO3AEICTBUS (HACENEHHbIE MyH-
KTbl, JOPOrY, BOOHbIE 00bekThl) !

AHanuaunpys puck rubeni nionein {pacyer 30H no-
paxeHnnsq), sGhEeKTUBHOC T UHKEHEPHBIX COOPYXEe-

T AHanornyHbIi apGeKT LOCTUraeTCs Ha yHacTKe Npoknanky TpyBbl ¢ Ko-
KYXOM, OTBOAALLMM BhEIMBAIOLIYIOCSH 13 OCHOBHOM TPyObl HedhTh 3a rpaHut-
LbFKOXYXa.
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MwvHumanbHast ryou-
Ha 3aN0KeHVs NoA3eM-
HOIO MarnCTPanbHoro
Hedrenposopa (F,,)

YporeHs aHTponores-
Hoff akrsHOCTH (F;,)

0,75

CreneHb 3allitierto-
CTU HageMHOro 0Gopy-
Hoganus (F,,)

HactoTa natpynuposa-
Hua (F )

Hamisie vi kauecTBo
{ PaboTsl yeTpolicTs
3NeKTPOXUMMYECKO
satuTsi k)

NponomXUTENLHOCTL
aKCnyaTaLmm Maru-
CTPRIILHOro HeTenpo-
BOAA 6e3 3aMeHbl U301-
LAGHHOIC MOKPbLITHA ()

0,75

0,75

0.01

0,01

0,20

0,10

0,15

0,18

0,07

Hannsvie nonsemubix
METannuHecKnx coopy-=
KEHVI 1 HEPTOCUCTEM
BOMM3U MAFUCTPATBHO-
roHedTENPOROAA (F2)
MpooomKUTENLHOCTS
aKcnnyaraumm y4acTka
MarucTpansHoro Heg-
Tenposoga (F,)
Kateropus ysacrka no
CROXHOCTY NPOBERe-
Htst paboT (F,.)

OrtHowweHe dakTude-
CKOIA TONLWMHBI CTEHKN

0,01

0,03

0,05

0,08

0,18

0,20

0,15

0,35

TPY6k! K TPEByemolt (Fs,)
7 51

| Vexopmas ungiopuiatmg

| cupyioix.

- . ‘Mepo'npm-f

dakTueckas ToNUMHA CIOS rPYHTA
h, m, Haz, BepxHei oBpasyiotLeli ca-
MOT0 MeNIKO3arnyBeHHOro 0Tpes-
Ka B npefenax paccmaTpueaemo-
ro yyacTka

[TAOTHOCTE HaceneHn H. . Btpen-
HEM Ha y4acTke B 3-knnoMeTpoBolt
T1O710CE BAOAL TPACCHI

MposeneHme B 0XPaHHOM 30HE CTPO-
UTEMbHbIX 1 apyrux paéot

Hanisme B.oxpakHON S0HE KOMMYHY-
Kalyi IHOI BEAOMETBEHHON fipiHa~
NEKHOCTY

Hannuue B oxpaHHoI 30He y4acTKoB
ABTOMOBVNBHBIX U KENE3HbIX A0POT
Hanuune v cTeneHs saumileHHocT
HA3eMHOro 060pyHoBaHIS

HactoTa 06x0A08 y4acTka

Hamiuvie no IpoTAKEHHOCTY Maryt-
GCTPanbHOIO HedTenpoBoaa 3N1EKTPO-
XUMNHECKON 3aLUMTLI, CPOK &6 BROAA
B LIENCTBIE, REPUOOMYHOCTE Tex06-
CHAYKIBaHNA

TPOAONKMATENLHOCTL NEPUOSA 3KC-
nayaraumu 6e3 3aMeHb! U3onsLmmu

H1eno METanMIecKiIx COOPYXEHII,
SHEProOCUCTEM NOCTOSHHOrO W -
PEMBHHOTO TOKa Ha pacCTOSHIAN 10
200 m ot Tpacck

MpoaomXUTENLHOCTE NEpUoaa K-
nnyaraum

CBefienns 0 CnoXHOCTIAYEI0BUI
CTPOUTENBHOIO OCBOBHISA TDAGE!

PacuetHoe (Spacq ¥ paKTrieckoe 64)3”
3HAYEHNS TOJLLMHBI CTEHKY TPYGb!

atie

3,00

0,50

0,50

2,00

1,00

8,00

9,00

9,00

2,60
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ami

3,00

0,50

0,50

2,00

1,00

8,00

9,00

9,00

Tabnuua-3
ﬂpwmeanwe

MouHsiToe 3arny6reHne cocTaBuno
0,8 M, € y4eTOM KOMMEHGHPYIOWMX ME~
ponpustiii — 1,8 m

HaceneHue nocenka 620 yen.

PaBoTel TONBKO C MKCHMEHHOrO paspe-
LIEHMS KOMMaHUK

Jga kabena casisn

CGrikeHue ¢ xeneaHoli ooporoit

Hasemroe oBopyaoBsakue oTcyTeTBYET

EXeAHeBHOE NaTpy MpoBaHKe Tpaceh

100%-Has anekTpoxuMnIeCKas saum-
T2, TPYBONPOBOAA; HA KOPPOSUOHHO-
0MACHbIX y9acTKax Ha Nepno CTpo-
UTESTbeTBa 0BECTEYNTE BPEMEHHYIO
ANEKTPOXUMUYECKYIO BALUNATY: MOKIIO=
YEeHUE OCHOBHbIX CREAETS 3AEKTPOXU-
MUYECKON 3aLLNTLLOCYILECTBUTL B TE-
YeHue MEecsLa Nocne yKiaaki i 3a-
CHINKN HETENPOBOLA; TIPEAYCMO-
TPEH PEryAPHBIA TEXHUHECKNI GOMOTD
W HpodunakTnieckoe 0GeayKmBaHue
CPELCTB BNEKTPOXUMUHECKOV 3aLLuTh!
Ha momeHT BBOAA B akcrnyaTaLyio

VveioTea MeTanmugeckue coopyxe-
HWS, SHEPTOCUETEMbI MOCTOSHHOMO W
MEpEMEHHOTO TOKa; MPenyCMOTpeHa
3a1LUTa OT BNYXASIOLLMX TOKOB

Ha momeHT BBOZa B 3KCnyarawmio

TOpHBIE Y4aCTKY

6¢am =1 mm, 6¢aKT/5pva =16;c Y‘JGTOM
KOMMEHCHPYIOLLMX MEPOMOUATMIA (yBenu-
HEHME TONLMKbI CTeHkN) O, /8 =18

MNpumedanve. bannsHas olierka yuacTka 6e3 YHera KOMOEHCPYIOUINX Meponpugtuit coctasuia 1,481, ¢ ux yietom — 1,285,

BannbHas ouenka cpeaHecTaTcTUYECKoro [ECTBYIOLIErO HedTernposona —
Ha 0,027 asapuii 8 rox.Ha 1000 kM MarCTPAREHORO Hedrenposoaa; i =0,01
Lax meponpustaid; & = 0,0116 rog ! Ha 1000 kM Tpacch — 6 ix
crv)cocTaBuna 1,78:10 2 ron !

3. CpeaHecTaTCTeCKas MHTEHCUBHOGTb aBapiii pas-
33 rop!-Ha 1000 kM Tpacckl - Ges yaers KOMIeHCHpYIo-
Y4ETOM. HacTOTa aBapuii Ha #-M y4aCcTKE (C yHETOM ero MPOTHKEHHO-

— 063 y4eta KOMNeHCUpYIoLLX MEPONPUATI, 1,55:10 5 roa~! — ¢ ux YHETOM.

AHANU3 PUCKA

BesonacHocTh Tpyna B MpPOMbBIWNEHHOCTY
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HWIA OUEHMBAN NYTEM YMEHBLUEHWS paamyca npou-
Ba HeTU (MaKCHMansHOro NPUBAXEHUs Kpas rops-
Lero nposmea K o6bexTam). Mpu OLeHKe BANSHWS 3TUX
COOPYXEHWI Ha 3KONOTUYECKIIA pUCK Npeanonarany,
HTO VX Hann4mne NCKIoYaeT nonagaxne Hedt B BO-
Hble 00bEKTbI, TEM CaMbIM CYLLECTBEHHO YMEHbLLAS
KOMMEHCALMOHHbIE BbIMAaTbl 3a 3arpsi3HeHne okpy-
XawLen cpeabl.

L9 OLEHKM [OCTATOYHOCTU KOMINEHCUPYIOLLMX Me-
pONPUATUIA TPUMEHSIM METOAONOT IO aHANM3a prcka
(Ans OOBEKTOB C NPUCYTCTBMEM MIOAEH) 1 3KOMorye-
CKOro yuiep6a (019 BOAHbLIX 06LEKTOB).

Mopanok OueHKU st 06BLEKTOB C NPUCYTCTBUEM
nmoaen:

PacCcHUTLIBAIOT PUCKU LS yHaCTKa HEHOPMATUBHO-
ro conmxeHns 6e3 KOMMEHCUPYIOLLIMX MEPONPUSTUIA;

MOJly4eHHOE 3Ha4YeHME prcka yaoBNETBOPSET Tpe-
BoBaHuAM [23] — KOMNEHCUPYIOLLIE MEPONPUATIAS
He TpebytoTes;

3HA4YeHVe pucka He yooBneTBopsaeT TpeGosaHn-
am [23] — paccuMTLIBAIOT PUCK C YYETOM Pa3nnyHbIX
KOMMEHCUPYIOLLX MEPONPUSTIAN (YBEIMYEHUE TONLLIN-
Hbl CTEHKI 1 3arnybneHns TpybonpoBoaa, HxXeHep-
Hble Meponpuatua). Mo pesysbratam faHHbIX pacye-
TOB OMNPEfeNAT HEOOXOANMBIV NepeYeHb KOMMEHCU-
PYIOLLUMX MEPOMPUATUI ANS y4aCTKa HEHOPMATUBHOIO
COMKEHUS: YBENMYEHIE TONLLVHBI CTEHKM V1 3ary6e-
HYA TPYBONPOBOAA, NPUMEHEHNE UHKEHEPHBIX MepOo-
NPUATUA JINHBO MEPONPUATUI B KOMTIIEKCE.

Mopsaok OueHKN g BOAHLIX 0GLEKTOB:

PacC4UTLIBAIOT OXUAAEMBIN BKONOTUYECKUIA yLLIEepO
AN19 y4acTKa HeHOPMATMBHOI O COMMKeHUs 6e3 Kom-
NMEeHCUPYIoLLMX MEPOTIPUITUIA;

TIOYYEHHOE 3HAYEHNE OXMIAEMOro 3KOnormye-
ckoro yuwepba COOTBETCTBYET HU3KOM CTENEHN prcKa
[4] — KomMneHcMpyIoLme MeporpusTUs He TPeBYIoTCS;

3Ha4YeHre OXnaaemMoro sKoiornYeckoro yuiepba
HE COOTBETCTBYET TPEBOBAHUAM HU3KOW CTEMNEeHN pU-
cKa [4] — paccumTbiBaIOT OXMAAEMBIA 3KONOTMYECKINI
yilep6 € YHETOM MHXEHEPHbIX KOMIEHCUPYIOLLMX Me-
PONPUATUR, He [OMyCKalLWMX nonagaHe Hedtu B
BOZIHbIe 00beKThl. Pe3ynbTathl JaHHbIX PACYETOR NOA-
TBEPXAAOT DOCTATOYHOCTb NPUMEHEHUS MHXEHEPHbIX
MEepPONpPUATHIA.

ZIns1 OUEHKM [OCTATOHHOCTY KOMIMEHCHPYIOLLWX MEPO-
MPUSTUY NPY NPOKNAKE MarucTPasIbHOrO HehTeNpPOBO-
Aa Ha HEHOPMATNBHOM CONVKEHM C HACEEHHBIMMA TTyH-
KTaMW, XeNEe3HbIMU 1 aBTOMOBUNbHLIMI JOPOramMu, ca-
Aamu, NPOMBILLNEHHbBIMK 30HaMM UCMONb30BaIN pacyeT
VHAVBUAYanbHOTO pycka rmbenn Yenoseka. Hopmarms-
HOE 3HaYeHue HOMBUAYANLHOFO PUCKa rMOE W Yeose-
Ka npw aBapun ¢ nopaxaroLmmu hakTopamit oT noxapa
A0IKHO ObITh He 6onee 1-10-8 rop~, coumansHbiA prick —
1-107" roa™" (Mo nopaxeruio rpynnsl moaeii) [23].

lNocnenosatensHOCTb pacyeTa MHANBUEYATLHO-
ro pucka:

Ha paccMaTpuBaEMOM YYacTke PacCuNTLIBAIOT Be-
POATHOCTb BOSHWKHOBEHWSA Pas3/inyHbIX CLIEHapues
PasBUTUS aBapuii C BLIXOLOM U MOCIEAYIOLLMM rope-
HEeM Hed Ty (06pasoBaHyie CBULLA, TPELUMHEL, TUbO-
TUHHOTO Pa3pbiBa TPYOONPOBOAA);

OLIEHNBAIOT BOSMOXHBIE OOBEMbI YTEUEK, 30HbI A6 -
CTBMS MOPaXKaHOLLIMX DaKTOPOB; NPUBOAALIAX K TUGEnn
yenoseka, 09 PasnnYHbIX CLIEHAPUER aBapuii;

Ha OCHOBAHWUW MONYYEHHBIX AaHHbIX (BEPOATHOCTb
BO3HMKHOBEHWSA Pa3IINYHbIX CLIEHAPWEB aBapwii U pas-
Mepbl 30HbI NENCTBUA Nopaxalownx hakTopos ojs
paznuyHbIX CLEHaPWER aBapiiid) onpenensdior 3Haqe-
HIE NOTEHUMAIILHOTO. PUCKA (BEPOSTHOCTL BOSHUKHO-
BEHWS MOPpaKatoLLiMx GaKTOPOB) B KOXA0M Toqke 6nna-
nexallen TeppuUTopun;

PaCccYUTLIBAIOT UHANBUAYATBHBIA PUCK (BEpodT-
HOCTb NOPaxeHns KOHKPETHOT O Yenoseka) RMl C yye-
TOM JONIN BPEMEHHU, B TEUEHNE KOTOPOI O YeN0BEK Noa-
Bepraevcs onacHoctu [2, 3, 24]:

R, = 9k, R

ya3anor

rae ¢ — O0AS BPEMEHU, KOTOPYIO YEeJI0BEK fIPOBOAUT
Ha onacHov TeppuTopui. s MECT NOCTOAHHOTO NPO-
XNBaHUA @ = 1 (T.€. YEJI0BEK HAXOOMUTCA NOCTOSHHO B
LAHHOV TOYKE), AJ19 CaA0BbIX YIACTKOB (2 MeC B roay)
¢ = 0,17, ana npon3BoLACTBEHHbIX 06BLEKTOB (cornac-
Ho Tpymosomy koaekcy Poccuickor Denepaummn 41 48
Hegenmo) ¢ =0,244; kyﬂs — k03D dDULIMEHT YI3BMOCTH
(Ans YenioBeKa Ha OTKPbITOM 1POCTPAHCTBE kyﬂ3 =1:B
30aHUAX kyﬂ3 =0,2 [3]); RnOT — [TOTEHUaNLHBIN prck
rnbenu 4enoseka. '

[ns oUeHKM 4OCTaTOYHOCTY KOMAEHCUPYIOLLMX Me-
PONPUATIAKR NPW NPOKIIAAKE MarncTpanbHoro Hedre-
MPOBOAA Ha HEHOPMAaTUBHOM COMMKEH N ¢ BOOOEMa-.
MU (peku, Npyasl n T.4.) 1 Bogo3abopamiut UCRONb30-
BaJIn pacHeT OXnaaemMoro akonoruyeckoro yilepoa.

B poccuicknx HOpMaTUBHO-NPABOBbLIX JOKYMEH-
Tax OTCYTCTBYIOT KDUTEPUIA DORYCTUMOTO akonoruge-
ckoro pucka. CornacHo P, 03-418—01 npuemnemsiii
(monyCTUMBIA) PUCK aBapun MOXeT 0BOCHOBKIBATLCH
npu npoBedeHnn aHanu3a pucka. B HacToalleln pa-
6oTe AN onpeneneHus KPUTEPUEB NPUEMIEMOCTH
NERonb30Bani MoNoXeHUs BokyMenTa [4], cornacHo
KOTOPOMY OXMOaeMblit 3KoNornyecknii yitepd, co-
OTBETCTBYIOLIMI HN3KOW (NpreMnemoit) cTtenexy pu-
Cka, coctapnset Ha 1000 km marncTpansHoro Hedre-
npoeona mexnee 100 Toic. py6/rog (B LieHax 1999 r.),
970 375 ThiC. py6/rog B LeHax 2009 r.; cootBertcTBy-
oKt cpenHeit cTenerHn pucka — ot 100 Thic. 0o
10 maH. py6/rog (ot 375 Thic. 1o 37,5 MAH. py6/roa —
LeHbl 2009 r.); BbICOKOW (HEempuemiIeMoN) cTeneHu
pucka — Gonee 10 MnH. py6/ron (37,5 MH. py6/ron
B UeHax 2009 ).

Pacyet akonormdeckoro yiiepba 3a sarpasHeHue
BOZHbIX 0OBEKTOB 1 BO3AYyXa, B TOM YMC/IE NPOAYK-
Tamu CropaHus, BbifONHANN COTNacHO AOKYMEHTaMm

www.safety.ru
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[7-10]. Mnata 3a 3arpasHeHve 3emau B HAcTosLLee
BPEMS HE PEernaMeHTUpyeTcs 1 onpeaensercs 8 cy-
nebHoMm nopsiake. Vicxoas ns onbita OLeHKU 3Koor-
4eckoro pucka, yliepb 3a 3arpssHeHue 3emMnu u at-
Mocdepsbl cocTasngeT meHee 1 % yuiep6a BOOHBIM
obbekTam.

PacyeTbl NoKazanu, YTo Mo KpUTEPUIO OXUAAEMBIX
notepb HedTn (0,1-100 1/rof Ha 1000 kM), OLIEHEHHBIX
B 10 % 0Obema yTeuku, 1 No 0XuaaeMomMy SKoornye-
ckomy yiep6y (0,375-37,5 miH. py6/rog Ha 1000 km)
BCE paccMaTpuBaeMble yHacTKi COOTBETCTBYIOT Cpel-
HeW cTeneHn pucka [4].

Ha puc. 2 npuseneHsl oxunaemble NoTepy HedTy
V- OXVaaeMblid yileph OT 3arpasHeHns okpyXatoLLen
CPeabl Ha OnacHbIX yjacTkax Tpybonposoaa (Homep
OMAaCHOI 0 y4acTKa NpuHET B COOTBETCTBIM C Tabn. 4).

PesynbTathl pacyeTos nokasanu, YTo 3KOAoru-
YeCkun yutepb npu BO3HMKHOBEHWUI aBapum Ha pac-
cMmatpuBaemMoM HedTEnpoBoae ¢ nonagaduem 60-
nee 1400 1T Hed 1M B BOAHBIE 0GBEKTHI MOXET J0-
cTuratb 2 mnpa. pyo. Puck sarpasHeHus okpyxaio-
LLieit cpeabl cocTaBut okono 140 Teic. py6/roa ans
94 y4acTKOB HEHOPMAaTUBHOro cOnuxenns obiuel
NPOTSXEHHOCTbIO 17,7 KM (Min 7,7 MIH. pyb/roa Ha
1000 km MarncTpanbHoro HedTeNpPOBOLA) NP Cpea-
Hen yoenbHow YactoTe aBapuit 9,45-102 rog ! Ha
1000 kM Tpaccer.

Jkonornyeckuii yilep6 ot nonanaHns HedTi B BO-
AHbIE 0ObEKTbI, PACCHUTAHHBIV MO MeToauke [7], npe-
BLILHAET 3HAYEHWS,; COOTBETCTBYIOLLIME HU3KON CTe-
MEeHN pucka, NPUHATON B Ka4eCTBE NPEeHebPEXUMOo
Manoro ypoBHsa pucka. CpegHsas cTeneHb pucka Mo-
XET ObITb NPUHATA B KAYECTBE NPUEMIEMOIA C YCIO-
BMEM XeGTKOFro KOHTPOAS 6830MacHOCT COMIACHO
OBLLENPUHATLIM NMOAX0LAM K YCTAHOBIGHWMIO KpUTE-
prieB NpUeMIEMoro pucka (Hanpumep, TeppuTopns,
nMeHyemas, cornacHo Cl1 11-113—2002 «Mopapok
y4eTa NHXEHEPHO-TEXHUHECKNX MEPOMPUATII TrpaXx-
DAHCKOV 0B0POHLI 1 MEPONPUATUIA MO Npeaynpexae-
HUIO YPE3BLINENHbLIX CUTYALIMIA TIPWU COCTaBIIEHNUI XO-
AaTaiicTBa 0 HAMEPEHVSX MHBECTUPOBAHNS B CTPOV-
TeNbCTBO U 0OOCHOBAHUIA MHBECTULWIA B CTPOUTENb-
CTBO NPEAnpuATiA, 30aHWNIA N COOPYKEHWIN», 30HOW
XKECTKOTO KOHTPOSISA, 415 KOTOPOA HeobxoaMmMa oLeH-
Ka LenecoobpasHoCTU! MEP M0 YMEHbILEHMIO prcKa).
B uenax ymeHbLLIeHVS CTENEHN PUCKA 00 HU3KOW He-
06X0AMMO NPeayCMaTprBaTh KOMNEHCUPYIOLLME Me-
pONpuATHS, He fonycKawlve nonagasus HeGTh B
BO/IHbIE OObLEKThI, T.€. CTPOUTENLCTBO UHXEHEPHbIX
COOPYXEHUI NN NPUMEHEHME 3aLLMTHBIX KOXYXOB.
B kauecTBe npumepa Ha puc. 3 NpeacTaBNeHbl pe-
3yfbTaThl PACYETOB NOTEHUMANBHOTO PUCKE O4HOTO

! LlenecooBpasHocT 0NPeaeFeTes MCXOLS U3 CYLLIECTBYIOLMX OBLLENpU-
HATLIX Mep 6e30macHoCTH.
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Homep yyactka

Puc. 2, Oxupaemsie notepn HedTu (1) v oxxuaaeMblii 9KOAOrMYeCKMiA yiep6:(2) Ha onacHbIX y4acTkax HedTe-

npoeoaa

AHAJINS PUCKA

BesonacHocTb Tpyaa B TIpOMBIWAEHHOCTH




AHAJIN3 PUCKA

B.£:3.0.0-2.6H-0.6Tb: TPyl a8 L p.oM B
Ho- Paccroadne Boons

Mep | TpaccH, kM n exta M .
Ka yacika yuacrka

O6bekT

. Pacdet- | Haniume .
Had Toiiln: | ke
| Ha creHi, |

npusTin
aruin -
5,66-10-2

3arAybIeHINs

| TUBHOE . MM
3 196,7 196,9 76,4 150 Boaoem 6,77 Ectb -
4 197,9 200 23,5 150 Bonoem 6,86 = HTennekTyasHas Bcraska
(2 iT.); Beperoykpenneriie;
NPOKNAAKa B KOXYXe Ha ornopax
26 226,6 228 26,7 150 HaceneHHbIN 6,90 Ectb -
MyHKT
28 226,8 226,9 4 150 Bogoem 6,90 Ectb Beper oykpenieniie
52 246,1 246,3 45,7 75 XKeneszxasn 7,92 - Mpoknaaka B KoXyxe
Jopora Ha onopax
Homep Ao, Ton Ha l000 kv VIHAMBIARYATEHEI DUCK A71S HACeAeHNs, forl |
yHacT: . o . .
ka ‘ . ‘ - ~
Oesydera | CydeToM | 0GE3KOM- | CKOMAEHCUPYIOLMMIA MEpONPUSTASIVMU
KOMFIEH- [ KOMIBHEUPY- [Hemenpyio- L0000 0 0 e
| cUpYIOLMX | owmX Mepo- | ux mepo- | YBenueHne ToniA- | Vike- Bce O
Meponpy- | | rpusTah | HbICTEHKMTDYOBI U | HEpHblE |

|
18889.8

3

4 3,48-10°° 15099,4

26 1,16:102 -

28 9,16-1073 15661,0

52 3,39-10°° -

1-107 TPYOONPOBOA, C DONOAHUTEb-

HBIMIW HXEeHEPHbIMIA MepDOoTIpng-

TUSMI (KpuBas 3);

TPYOONPOBOA CO BCEMU KOM-

NeHCUPYIOLLMI MEPONIPUATUAMN,

.A
=
2

L

T.€. C yBennyeHnem 10LIHbI CTEH-
KW 3arny6neHV|ﬂ, d TAKXKE AOM0N=

HUTETIbHbIMW UHPKEeHe PHbIMIN MePO-=

APUATUSAMI (KpUBas 4).

Kak BMOHO U3 puc. 3, Ha pac-

CTOSHUN 27 M (paccTosaHue no Ha-

MoTeHUMasbHbIA pUcK, rog"

CENEHHOro [yHkTa) noTeHinaib-

HbIA pUCK (B OaHHOM chydae .= 1,
kyﬂa = 1, 1.6. paBeH UHAMBUOYANb-

110 : : : : ‘
0 10 20 30 40 50 60

PaccTosHue o1 ocu MarncTpanbHOro HepTenpoBoaa, M

HOMY PVICKY) COCTaBUIL;
2,8-10 8ron ! — png TpyBoONpO-
BOZA, NPOEKTUPYEMOTrO C YHEeTOM

70 80 90

Puc. 3. 3aBUCMMOCTb MOTEeHUMANBLHOTO PUCKa rMbéenu noAeii npy asapm-
AX OT PACCTOSIHUS OT HACEJIeHHOr 0 NMYHKTa A0 0cu MarucrpanbHoro Hed-

Tenposoga

13 y4aCTKOB CONMXKEHNS C HACENTEHHBIM NYHKTOM AJ151
CNenyoLinx BapnaHIoB;

TPYOONPOBOA, NPOEKTUPYEMBIN C YHETOM COBpE-
MeHHbIX TpeboBaHWi (kpueas 1);

TPYOONPOBOZA € AOMONHUTENLHBIMU MEPONPUATY-
MU, UCKIIOUAIOWAMIA BHELLHIE NPUYAHLI-aBapuy 3a
CYET yBeANYEHUS TONWMHBI CTEHKW U 3atnyBneHus
(kpuBas 2);

COBPEMEHHbIX TPEBOBAHUIA;

2,410 8% ron! — nna tpy6o-
NPOBOA G NONONHATEABHLIMIA ME-
PDONPURATUSIMU, UCKITIOYEIOUIAMN
BHELLIHME NPUYMHbLI aBapVIn 32 CHeT
YBENNYEHUS TONLLMHBI CTEHKI 11 3arnyONeHns;

3,210°% ron”! — nng tpybonposona ¢ AoronHN-
TENBHBIMU VEDKEHEPHBIMY MEPONPUITNAMI;

2,8-10%rop ! — pyist TPYBONPOBO/A CO BCEMY KOM-
AEHCUPYIOLLIMIA MEPONPUATUAMY (yBENUYeHMe ToN-
LLIMHBL CTEHKK, 3arny0nexns, a Takke AONONHUTEb-
HbIE HXEHepHbIe MeponpuaTus).

www.safety.ru
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_ Takinm obpazom, NHAUBOYaNLHBIA PUCK BEe3 KoM-
MEHCUPYIOLLINX MEPONPUSITIAN NS HACENEHNS NOCenka
Ha yyactke Ne 26 (1abn. 4) coctasnsier 2,810 rog ',
T.€. Bblllie HopMaTUBHOTO 3Haderns 1:10°8 ron~'. U3
3TOr0 CNEeAyeT, YTo TPebyeTea NPUMEHEHNEe KOMNEH-
cupyloiitiax Meponpusatuii. [lpn npoBeneHn BCErO
KOMMIEKCA KOMAEHCPYIOLIWX MEPOTPUSITAN MHAWUBI=
LIyanbHbIA PUCK MOXET BbITh cHkeH 10 2,8-10 % ron !,
T.2. 10 [IpNeMAeMoro sHavyeHns. Pacuet MoxeT ObiTb
YTOMHEH B NPOEKTHON Wiv paboyeil pokyMeHTaumm
G Y4ETOM BEEV NONHOTHI UMEIDLLENCH NHDOPMALINLL
~ TlonydeHHble pe3yibIaThi OLEHKM PUCKA U TPOEKT-
HbIE pelleHNd He NPOTBOPeYaT 3apy0eXHbIM JOKY-
MEHTaM, COTJIaCHO KOTOPhiM 6E30MacHOCTL Hacene-
Husg obecneunuBaeIcs He YAANEHHOCTIO OT HACEJIEH-
HOTO MYHKTA, 8 NOBIILIEHNEM TPEDOBAHMN K HAlEX-
HOCTU 1 LIENOCTHOCT TPYOONPOBOAA 33 CYET YBEMN-
YEHUS TONLIHBE CTeHKM TPyObI, 3arnybnexms Tpybo-
fpoBoOa 11 Apyrux Mepoiipuaruin [25]. 13BecTHO, UTO
Han30pHbIe opradbl CLUA, Kanaakl gonyckaioT cTpou-
TEALCTBO HEDTENPOBOAOR AnameTpom Gosee 500 MM
v pasnennem oo 4 Mrlla Ha pacctossiin 10=20 .M oT
KIANBIX OMOB U TOCTUHNLL B 4aCTHOCTY, AOKYMEHT
~CSA Z662--94 nonyckaer npok/ianky razonpoBonos
Ha PACCTOAHUIN OT 3,5 A0 7 M OT XENE3HbIX W aBTOMO=
BuIIbHBIX OPOT,

B pesynbrate KQnUHECTBEHHOTO aHanuaa pucka
PacCMATPUBAEMOTO MarmcIpanbHOro HedTenpoBona:
PACCUUTaHBI 30HBI NOPAKEHUS TIOAE NPV PASANYHbIX
CLieHapusx aBapyidHOro pasinea HedTu, pacceaHns
V1 BOCTIIAMEHEHMS NapoB HedTU; NPOaAHANU3MPOBAHO
BAUSHIE NPOEKTHbIX PELLISHIAV Ha MoKa3aTenm pucka, B
TOM HUCHE YBENVHEHIE TOMLLIMHDBI CTEHKU TPYObI, NPO-
Knafka «tpyba B Tpy0e», CTROUTENBCTBO AaMO U UHbIX
MEPORPUATIN, KOMIEHCNPYIOUINX BoIHVKASHHBIE OT=
cTynaekns ot tpebopatii GHufl 2.05.06--857.

Bhiiv coenatbl cheayioliue BoIBOAL!:

NPy BHEAPEHWIA KOMTIEHCUPYIOLLIX MepONpUaTIAI
MUHVUMabHOE 6e30MaCHOE PACCTOSIHME OT paccma-
TPUBAEMOTO HeDTENPOBOAA A0 HACENEHHDBIX MYHKTOB,
COOTBETCTBYIOLIEE VHONBAAYATIBHOMY DUCKY rnbe-
oy monein 1:-10°8 rog!, MOXeT BbITb CHUXEHO 00 25 M
BMecTo 150 M. Hopmupyembix CHill 2.05.06—857;

KOMAEHCUPYIOLLIME MEPOTIPUATIAS (YBEANHEHWE TOTT-
LIMHBI CTEHKIA TPYOBI, 3arnyBneHne MarvcTpanbHoro
HedTENnpPOBOAA, NHXEHEPHBIE MEPOTIPUITAS) AO3BO-
AT CHU3WTH PUCK 110 HOPMATUBHOFO, Nnpuiem DOJib-
111ag Y4aCTh MEPONPUATIAV CBH3aHA C 3aLLIMTON BOOHbIX
0OLEKTOR OT 3arpasHeHus.

HeobxonuMa aktyanusaling MeToanyeckoro pyko-
BogcTsa [4], paspaboraHHoro bonee 12 net Hasag, B
KOTOPOM LOPKEH BbITh YUTEH COBPEMEHHbIV OTLIT aHa-
n13a pucka, NPOeKTUpPoBaHus 1 obecrneyeHns 6e30-
AACHOW SKcIlyatalliin 06beKTOR TPYOONPOBOAHOTO
TpaHcnopra.
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