MexpernonaapHasa Kondepennusa «besonacHas gopora»

METOQ/IbI ¥ IIPOLEAYPhI OLIEHKHA
COOTBETCIBUS 1IPU CEPTUOPUKALIMHA
NOPOYKHBIX OI'PAKAEHUM 11O TP TC 014/2011

JIOKTOp TeXH. HayK, npod.,
HayUHbIli PyKOBOAMTESTb

HU MEXAHUKWN U
MPOB/IEM KAYECUTBA
MA

VprHa B. leMbAHYLLKO



KO/IMYecTBO nornowmx B AT Ha 1 MJTH XXUTENEN B Hallleil CTpaHe CoCTaB/IAeT
npnonunsnTensHo 189 YenoBek, NOYTK B YeTbIpe pa3a 60/bLie, YeM B CpeHEM B
cTpaHax EC

YCTPONCTBO JOPO>XKHbIX Orpa>KAeHNA - OIHO N3 OCHOBHbIX
MEPOMPUATUI MO MOBbILLEHUIO 6€30MacHOCT W Ha Joporax
Poccum

TexHndeckmnin PernameHT TamoxkeHHoro Cow3sa TP TC
014/2011
«BE3OINMACHOCTb ABTOMOBWJIbHbBIX AOPOI »

M. 11.15 TP: - npu nNPoeKTUPOBaHUN aBTOMOOU/IbHbLIX [OPOr  AO/HKHbI

npefycMaTpmBaTbCs  yaep>XXKUBaloLMe [AOPOXKHbIE OrpaXkAeHUst B MOTeHLMa/IbHO
OMacHbIX  MecTax  BO3MOXHOIMO  BO3HMKHOBEHUS  [OPOXKHO-TPAHCMOPTHbIX

NPOVCLLIECTBUM



MoHuTopuHr AT npu ycTaHOBKE TPOCOBbIX OrPaXkaeHN
XKypHan «lopoxkHaa gepxkaBax», Ne 62 2015r. « B UETAX CHV>XEHNA
ABAPUHOCT»
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PacnpeeneHne KonnyecTBa OCHOBHbIX MOKa3aTese aBapunHOCT U
yyacTKe ¢ 214 no 229 kKm aBT0A0por M-8 «Xo/iMoropbi» B Nepuos

Ha

2012-2014 rr. no NnpuU4yKnHe Bble3a TPaHCNOPTHbIX CPeACcCTB Ha MoJsocy,

npegHasHayYeHHyH 4715 BCTPeYHOro asn>keHus (8 2014 — Hae3na Ha
® TPOCOBOE Orpa>kaeHue)




MOHUTOPUHI nocneacTBuii AT Ha yyacTKax ¢ TPOCOBbIMMU
orpaXkaeHUsIMU

XXypHan «lopoxxHaa gepxkaBa», Ne 62 2015r. « B UEJTAX CHV>XEHWA
ABAPUNHOCTW»
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Pacnpedeaenue koruuecmea ocHo6HbIX nOKA3AMEALT A6APUTHOCU HA
yuacmxe ¢ 31 no 37 km aemodopozu A-104 «Mocxea-Amumpos-J4yomna» 6
nepuod 2012-2014 2z. no npuqune évie3da mpaHcnopmuvlx cpedcme Ha
noaAocy, npedHasHavyeHnyto 0As 6cmpeunozo Jeuxenus (re6oii cmoabey —
8ce ATII, cpednuii — x-60 cmepmeil, npaewvlil — K-60 paHeHHbIX)



TP TC 014/2011 BcTyrmia B cuay ¢ 15 ¢peBpaas 2015 roaa

Co amsa Bcrynaenmss B cuay TexHmM4ecKOro peraaMeHTa Bbldada WAU
NpUHATIIE AOKYMEHTOB OO0 oOleHKe (IOATBepXAeHUM) COOTBETCTBUS
IpOAYKIIMM  OOsi3aTeAbHBIM  TpeOOBaHMAM, paHee  YCTaHOBAE€HHbBIM
HOPMATUBHBIMI  IIPpaBOBBIMM  aKTamMyu  TaMOXeHHOro comw3a UaAn
3aKOHOAAaTeAbCTBOM TIOCyJapcTBa — 4YaeHa TaMOXeHHOro coro3a, He
aormyckaercs * (40 01.09.2016 aAelicTBYIOT AOKYMEHTBI CHCTeMbI 400pOBOABHOM

cepTudmKanm)

MEPEYEHb U3AENVIA, NOANEXALLVX NOATBEPXAEHWKO COOTBETCTBIMA B dOPME
CEPTUPNKALNN B COOTBETCTBUIN C TP TC "BE3ONACHOCTb ABTOMOBWJIbHbIX

AOPOI™

Nen/m | HammeHoBaHMe MmaTepmaaa Koa mosunmm mo TH
BHOA TC

3 AOpO>XHbIe OTpaXAeHNsI 8608 00 000



[1poBeneHa

paspaboTKa COOTBETCTBYIOLWEl A0Ka3aTe/lbHOW 0a3bl ¢ co3gaHvem
eANHbIX TEXHUYECKUX TPeboBaHU MO KOHCTPYKUUSAM U MPUMEHEHUIO
NOPOXXHbIX OrPadKAeHUN Pa3fINYHbIX TUMOB Ha aBTOMOOW/IbHbLIX A0OPOrax
00LLEro nosib30BaHUA, NpefHas3Ha4yeHHbIX 18 opraHu3aumm wu
obecreveHns 6e30MacHOCTU JOPOXKHOI0 ABVKEHUA.

MEXIOCYOAPCTBEHHbBIE CTAHOAPTDI :

e TOCT 33128 - 14 «[loporv aBToMO6U/bHbIE oGlHem .
No/b30BaHUs. OrpakaeHNst JOPOXKHble. TexHUUBEKUe
TpeboBaHUAY, s

‘WI h‘fl

e TOCT 33129 - 14 «[loporn aBToMoOU/IbHbIE 06Luero
Nnosb3oBaHUA. OrpaxaeHusa 10poXKHble. MeToabl
°  KOHTpONSA»



OPITAHUSAUUNA PABOT U TMPOUEANYPA CEPTUPUKALUU TIPOOYKUUWN —
OIrPAXKAEHNA AOOPOXHbBLIE T10 TP TC 14/2011 «BE3OINACHOCTb
ABTOMOBWJIbHbBIX OOPOTI »

V3FOTOBUTENb: OPFAH CEPTU®UKALMW MPOLY KL
» PaspaboTka 3a9BKh no TP TC 14/2011, no kog TH B3/ TC 860800000
KOHCTPYKLMIA, > > [NpoBepKa Npon3BOACTBA, 0TOOP 06pa3LoB A/1S
COOTBETCTBYHLLNX HaTYPHbIX UCMbITaHWIA;
FOCT no lMNMpunoxeHwnio > HanpasneHuie B ynosHOMOYeHHbIN VL 415 HaTypHbIX
K TP TC 14/2011 NCMbITAHWIA:
> PaspaboTka TexHo/ornm > HanpasneHvie B pacyeTHO-VCCe0BaTeNbCKYO
SETOUREIERLE 1 (0 bopaToputo AN NPOBEAEHNS PacHeTHOIO aHam3a
Ha NPOAYKLNIO N1aboparopuio A PoBeA
T Bblgaya cepTugmnkara
MCTOITATERGHOI PACUETHO
NCCNELOBATE/IbCKAS
LIEHTP, 5 NABOPATOPUA
aKKPEAMTOBaHHBLIN 1O > [poBeneHMe pacyeTHOro
ncnbiTaHnam no TP TC CUMYFSILMOHHOTO  aHasn3a
14/2011 no OAM 15 6IN3KMX MapoK
> HPOBEAEHWUG HaTypHBIX OAHOTUMHOWN NPOAYKLUMN NPU
NCMbITaHUN, Hanuunum HaTyPHbIX
» [poTOKON HaTypHbIX ncnbitaHnini no FOCT; S S e
NCMNbITaHNI 0 > [poTokon - 3ak/oUeHue ooy SO B i
cooTBeTcTBUM TP TC. 0 coOTBeTCTBUM TP TC S, Js B




NPUMEHEHUE HATYPHbIX NCMbITAHUA 1 CUMYNTALUMOHHbBIX
PACUETOB NPV CEPTUNOUKALLN AOPOXHDbBIX OI PAXKAEH
A1A NCINOJTHEHWA TPEBOBAHUW TP TC 014-2011

1. MO TrocCT P 52607-2006 - MPUMEHAETCHA A0 01.09.2016*
B COOTBETCTBMMU C peLleHnem Konnermn EBpasnimnckomn 3KOHOMUYECKON KOMUCCUU
Nel76 ot 29.12.2014

9.3 B cny4yae coBepLUeHCTBOBaHUA KOHCTPYKUWWA OnpefesieHne HOBbIX
3HAUYEHUN YPOBHSA YAepP>XMBaOLLLEN CMOCOOHOCTU, MpPOormba OorpakaeHum wu
paboyen LUMPUHbI MOXET ObITb OCYLLUECTB/IEHO pPacyeTHbIM unn (1)
IKCMepuMeHTa/IbHbIM  NyTeM. Pe3ynbTaTbl pacyeTa WAM  UCMbITAHUSA
KOHCTPYKUNA  ABNAKOTCA OCHOBaHMEM ONA  MPUHATUA  PeLleHna o
paspeLueHnm NpUMeHeHNS YCOBEPLLEHCTBOBAHHbIX KOHCTPYKLNW
OrpaXkaeHMn Ha aBTOMOOWMbHbLIX fgoporax (yauuax ropopos). [onyckaeTcs
yCTaHaB/IMBaTb XapPaKTePUCTUKN KOHCTPYKUMK MO pe3ysibTaram TO/bKO
pacyeTta npu cneayowmx U3MeEHEHUAX, BHECEHHbIX B HOBble KOHCTPYKLNW,
MO CPaBHEHWIO C UCMbITAHHbIMU (MPY HATYPHbIX NCMbITAHNAX) PaHee:

- M3MEHEHUM MPOYHOCTU MPUMeEHHAEeMbIX MaTepunasnoB (MPOYHOCTb CTasu,
6eToHa); He3HauUTeNbHbIX W3MEHEHUSX VY3/10B  KPenneHus AeTtasnewu;
M3MEHEHMN LWara CTOeK OapbepHbIX oOrpaxaeHWnM Ha He 6onee 1,0 wm;
He3Ha4YnTe/IlbHOM N3MEHEHUWN ceveHMA 3nemMeHTOoB (He 6onee + 30 % nnowann
CeYeHunA). :



94 Ecim  npy MOAepHM3aUMM  OFPadKOEHWM  COXpaHeHa
KMHeMaTn4yecKasa cxema B3auMOAenCcTBMA aBTOMOOUNS U OrpakaeHWs,
HO B KOHCTPYKLUWKO MNOC/fieAHero BHeCeHbl M3MEHEHUA OAHOBPEMEHHO
N0 HECKO/IbKUM MO3ULUMAM U3 NepPeyncsieHHbIX B 9.3, Wan war CToeK
namMeHeH 6oee 4Yem Ha 1,0 M, TO XxapaKTepUCTUKMN YCOBEP-
LLIEHCTBOBAHHbIX  KOHCTPYKUMWA  OFPadKAaeHWW  OO/MKHbI  ObITb
NOATBEPXKAEeHbI CTEHAOBbLIMU NUCMbITaAHNAMW.

[pwn 3TOM pesynbTarthbl CTEHAOBbIX NCMbITaHN
YCOBEPLLUEHCTBOBAHHbIX KOHCTPYKUWA OrpaXkaeHU CcpaBHMBAKOT C
NCMbITaHNAMK 6a30BbIX KOHCTPYKLINM.

2. MO I'OCT 33128-2014 - TIPUMEHAETCHA NMOCJIE 01.09.2016*

8.6  Vcnonb3oBaHWe  pacyeTHOro  CUMYNAUMOHHOIO  aHasmsa
ANOMYCKaeTCA B OTAe/IbHbIX C/yyasx Npu Ha/IM4ymm pesynbTaToB HaTyPHbIX
NCMbITAHNNA KOHCTPYKLUUN OrPaXKaeHUA C LUeSiblo CPaBHUTE/IbHOW OLIEHKMU
NOTPeOUTENIbCKNX  XapaKTePUCTUK  OrpaxiaeHuUa npu  U3MEHEHUU
reoMeTPUYECKMX MnapamMeTpPoB WCMbITAHHOM KOHCTPYKUWW, MaTepuasioB
3/1eEMEHTOB, NapaMeTpPOoB rpyHTa U1 4opoXxKHOro nokpbitna NOCT 33129.

PesynbTaTtbl NpPU3HaKTCA, ec/iM 3TU W3MEeHeHUS He MPeBbIWAalT B
«<ymme 30 %0 COBOKYMHOIo 3Ha4yeHNA N3MEHEHHbIX XapaKTePUCTUK. .



8./ Mogenn n MeToabl KOMMBLIOTEPHOIO CUMYMAALMOHHOIO aHasnaa,
OCHOBaHHbIe Ha WUCMO/b30BaHUM NPOrpPamMMHbIX KOMIMEKCOB, YUUTbIBAOLLIUX
HE/IMHEVMHYIO AMHAMWKY TMPOLIECCOB  COYAapeHMs ©n  [etopMUpPOoBaHUS
coyaapsioLLUnXcs 00beKTOB (TuUmMa MNpPOorpamMmMHOro KOMIMJEKCa WHXXEHEPHOro
aHanmsa LS- Dyna), 10/KHbI ObITb NPOTECTUPOBaHbI /11 KOHKPETHON 3a1aun
NyTEM CpPaBHEHUA C pe3y/ibTaTaMu CTEHAO0BbIX CTaTUYeCKUX W YyAapHbIX
UCMbITAHUA  3MIEMEHTOB  OrpPaXkKAeHUA WM HaTYPHbIX WCMbITaHUWA, C
OOMYCTUMOW MOrPEeLUHOCTLID B pe3ynbTatax oT ° % no
NpPOoBEPAEMbIM XapaKTEPUCTUKAM.

OAM 218.2.001 - 2014
PEKOMEHAALIMM TIO0 TIPMMEHEHIIO
KOMIIBIOTEPHOTO MOAEANPOBAHMS
AAST AHA/M3A TPOCOBBIX
OIPAXAEHUIN METOAOM KOHEUYHBIX
3AEMEHTOB (MKD)



CUMYNALUMOHHBIA K3 - AHA/IN3 HAE3OA ATC MPU CIMO/1b30BAHNA
NED®OPMUPYEMOW MOAE/I ABTOBYCA. PACUET MO/IHOPASMEPHOW
MOLAEJIV O PAXXOEHWA.



PACYHET MNO3BOJIAET MNMOJIYYNTb BCE NOTPEBUTEJIbBCKUE
XAPAKTEPUCTUKIW , B TOM YUAC/TE TPABMWPOBAHUA U

CpaBHeHuNe
BPEMEHHbIX 3TanoB
Hae3fa aBTobyca Ha
orpaxaeHve npu
HaTYpPHOM KpaLl-TecTe
(ABTOMOJSINTOH
HAMW)

N npu
CUMYALMOHHOM
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z
1
an| i i
| I| | i
| il i - 1 I | '
=] : Y i Leicr- 4
| | [ il s ! il Tl
| . v _II y | o 110 L »
[ L I P Bl R A s e B T i
ol I‘ !-1 __-.l- i | |"-'|.-r-.|:'.|.'|,- [.:-', B bt | ._‘ I ':'I.Il:: -"‘._ = r_ ; :
o Vi ".'”Ig'-"-"-.'!-' R i e e Eah Db T s R,
3 | e T |.___I;, BT Wy .. 4 el S
[T L o ' LG w Byl
Vigh 1 mn s 'i 4 _I._“.III'Il I'I.'l
R FRSCT LE i
' i
-4 ]

PacueTHbIV aHa N3 /

YCKOPEHWI B LIEHTPE Macc

ATC npv yaape o




PACUET HAE3IA
ABTOBYCA HA
BEAPLEPHOE
OrPAXKAEHUE
(CUMYNALMNOHHOE
MK3 —
MOAE/TMPOBAHUE)

PACYETHOE
CUMYNALMOHHOE
MOJE/IMPOBAHWE
MO3BONSAET NMPOBOANTb
AHANIN3
B3AVIMOJENCTBUA TC C
NHOBEbIM TUMNAMU
OrPAXXOEHUNN —

| TPOCOBbLIMW,
EAPLEPHbIMWU,
MNAPAMNETHLIMU U
®POHTA/IbHbIMU




MOAEJTIMPOBAHWE HAE3OA
ABTOMOBWJIA HA
®POHTAJIbHOE OI' PAXXAEHUNE
NP PPOHTAJ/IbHOM YOAPE
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B/IMAHWE XXECTKOCTW Ol PAXAEHNA HA NHOEKC @
TPABMWPOBAHWN{A

N3mepeHne
YCKOPEHNA B
JeHTpe Macc B
3X
Harnpas/1eHUAX

0.5
" JKecTkoe . 2 N, 2 N 2
/ TPOCOBOE A= T +? +E
orpaxkaeHue

["MbKoe TpocoBoe

- \‘\\\\\\\\/ 0 rpa)K,Cl,eH ne

YCKOpeHue

v

BpeMmsi




Jlmasymrsecionit mporsh = 1.5y

Crummnan

pRAMETICE
< I =1,0m

—
=

3.5m
CxeMa Hae3Jda Ha HEHTpa]lI)HOE TpOCOBoe Orpa)I(AeHI/Ie CcCO BCTPQ‘IHI)IM

3.5m

@R EHVCM MpathmK MaKcMManbHbIX MPOrn6os Tpoca
% To cTaTucTnkKe 0OrpoMHoe 60/1bLUNMHCTBO LB TTRA RSy iy L5 ,
BO3MENCTBUI B €ACTBUTENBLHOCTM NMPOUCXOANT Mpu . 16 M
J

yrnax Haesna MeHblLue 20° 1 Npyn MeHbLLUElN 15—
Be/INYMHe aHeprun (13-3a CKOPOCTU) YeMm
ncnbiTarte/ibHble KPUTEPUX, MOITOMY
noslyyaroLmecss OTK/IOHEHNSA ByLYT HUXEe.
s BTopxxeHue gnantca TonbkKo 200-300 MUNIANCEKYHL - s
pacyer.
% Ecnun apyroe TpaHCMOPTHOE CPEACTBO HAaXOAMUTCA BO W w o
BCTPEYHOW NosI0ce ABVMKEHMS BO Bpems aTux 200-
300 MUNINCEKYHA, BEPOATHOCTb €0 HaXoXaeHWA [orpeLHoOCTb BbIMNCIEHNIA NO CPABHEHUIO C
Ha Kpato nonocbl B npegenax 300 mc HebonbLLas. NCMNbITAHNAMMN:
s [laxke ecnivm NPOUCXOAUT KOHTAKT C TPAHCMOPTHbLIM
CPeCTBOM BO BCTPEUHOW MO/0Ce ABVXKEHUS, TO 3TO 1.6 —-1,5
TO/IbKO CKO/b3sILLEE BO3AENCTBME bnarogaps A= 1—6 = 0,06
dlanpasisioLLemMy BO3AeNCTBUIO TPOCOB, ’ ®
HaxoZaLmxca nepes Haexarowmnm ATC.

Hedsplzoemor (E+3)




COOTHOLLEHUS YmMCNa HATYPHbIX UCMbITAHUA U CUMYNSLIMOHHBIX PacyeToB NMpu
cepTUdUKaLmnmM 6apbePHbIX OrpaXkaeHW B 3aBUCMMOCTI OT YMC/1ia MapoK
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Mapku KOHCTPYKLNIA

CUMYNALUMOHHbIE pac4yeThl
——— HaTtypHble UCNbiTakuA 0e3 NpoBeaeHNA CUMYNALWOHHbLIX pac4eTos

———— HaTypHbie UCNbITaHWA C YYETOM NpoBEAEeHUA CUMYNALIMOHHBLIX pac4eToB



PACYETHO-SMIMUPNYECKUI AHANW3 BINAHNA NMAPAMETPOB
HA MOTPEBUNTE/IbCKUNE XAPAKTEPVCTUKI O PAXKAEHWIA

NpUMep - rpadinkK N3MeHeHNS YaepXXKMBatoLLIEX CNOCOBHOCTM Or padKaAeHWN
(1140 BbicoTomn 0.75 M)
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MNPOBJ/IEMbl OBECMEUEHUNA MPOLIEAYP CEPTUPUNKALINU
HOPMATWVBHOW BA30OW

0 PASPABEOTKA IF'OCT «INMPABUJTA NMPUMEHEHWNA JOPOXHbIX
OrPAXKIEHW» (BSAMEH PA3ZIE/IOB FOCT P 52 289-2004)
(B HacToslLLee BpemsA paspabotaH O4M 218.2.001-2015

«PeKomeHaaumm no npasunam NMPUMeEHeHUS, YCTPOWCTBY U

3Kcnayarauum TPOCOBbIX N KOMOMHMPOBaHHbLIX 10POXHbIX

OrpakaeHn Ha goporax o6LLero nosib3oBaHMNSA»

0 PASPABOTKA TOCT «TEXHUWYECKWE TPEBOBAHNA, METOAbI
NCMbITAHNI 1 KOHTPONA ®POHTANBbHBLIX |
KOMBUHWPOBAHHDbIX N MNMELWEXOAHbIX O PAXOEHUIN»

0 PASPABOTKA TOCT «TEXHUWYECKME TPEBEOBAHVA WU
METOAbI NCINbITAHU OINOP OCBELLEHWA»



BNTAI'OJAPHO SA BHUMAHWE !

. OO0 MHN
i «HHAH Mexanakn 8 npolaem kagecTnas

#  Opragrsanes paboT B DOLISPHES NPOUEIyPEl CepTHPHEALNN
HPOAVKIHH B CcOOTEETCTEMH ¢ Tpebopanname  TexaEnYecKOro
PernamenTa Tamowearoro Cososa (TP TC 14°2011);

#  OprafH3aids o OAVEHO-TEXHHYECKOS  CONpoBOHISHHE
MPOBCACHAR HETYPHEIX  H  CTUHISOBRIE HI:.!-TI'H'I.'H.HH!'-l SAEMCHTOR
IopoRHoTo ofveTpoiicTRa (TOPOEHLIX OrpaEIcHn ® ap.);

#  Pacuyétel ® OpoekrHpoRaHde oDBEKTOE  JIOPOMHOIO
obveTpoiicTRa, B 2 TOM  MHOAST SODOEHMX  OTPARICHWR
OEIOMACAOCTH BCEX THITON, OO OCBLIIEHHA H Ap.

o PacyqETHO-IPOCK THPOROYHE AHATHAY KOHCTPVRIDN
JOPOIHED MOKPRITHE (HECTKHX B HOMOCTEHX );

¥ Pacubrid B NPOCKTHPOBLHHE JIOPOMHEIX KOHCTPYKIHE W3
EOMITOIHTHEIE METCPMIOR,

¥  (CreHnonuic Na00PETOPHEIC HCOMTAHHA ATEMEHTOR JOPOKHLIX
I.'.l.'I'Hf:l'P_}".I{III-:Ir'[ O METALDER M KOMIITOITOR,

¥ PacticTHWC H IKCNCPHMCHTAMLHRIC WCCOSTOREHHR  KONEC
BRTOMOOHIEH.

OO0 MU «HINI
MexaHnKu 1 npobsem
KayecTBa»
125319,MockBa,
JIEHUHT PaACKNIN MPOCMEKT,
nom 64, MALIN.

Ten. +7 499 155 08 48

+7 499 155 07 23
E-mail: niimech@mail.ru

OO0 o« MHIT «HHH Mexaann v npobmeM xamecTaan
125319, Mocksa, JlenHurpajicenid npocnekT, a1, 64
Ten. 34909 155-07-23
E-mail: niimechifimail.ra



