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MeToa NpoekTpOBaHKA

DEMOHTOB aBTOMOOUTbHbIX
N0POr Ha OCHOBE MODW/IBHOIO

J1a3ePHOTIO CKaHMPOBaAHWA

Barynos A.H., rnaBHeI nHxeHep npoektos OO0 «HA0P-MoCT» (I. TOMCK),
PoMaHeckyn M.A., Ha4anbHWK oTaena nssickaHnin OO0 «HAop-MocT» {r. TOMCK),

WymnnoB 5.M., 4.0.M.H., npodeccop TFTACY (r. TOMCK),

rybckas M.M., Beaywimin cnedpmannct OO0 «MHaop-MocT» (. ToMck)

B dannoli cmamee paccmampugaenics 00UH U3 803MOMHBIX MeNn0d08 NPOeKMUPOSaHUst peMOHMO08 No-
Kpuimuti agmomoOwisHelx Jopoz ¢ NpUMeHeHUeM MeXHONI02ULL 1a3epHo20 ckanuposaus u CAIIP asmo-
Mo6uLHBIX dopoe IndorCAD/Road. B pabome ontcsieaencs onoiin NPOeKmMUposaHiisi PEMOHMO8 YUaACMKO8
chedepanvrivix agmomobIWILHBIX 00PO2, 8 PAMKAX KOMOPO20 00uUite mpyoo3ampantvl HA 8bINOTHEHUS pabom
Ha 0CHO8e MOOUIBHO20 JIA3EPHO20 CKAHUPOSAHLUSL ObUIL CHUDHEHD! HA 15% 1o cpasHeHUIo ¢ KAaccuueckumu

Memooamil Ha OCHOge maerMemputleCKoﬁ CBEMKU.

KoMIUTeKCHOe MCTIONb30BaHMEe COBPEMEHHBIX
MeTomoRB cbopa Teome3uueckoil uugopmalmm od
MCCTenyeMOM OOBeKTe, TAKMX KAaK TEXHOMOTUS BO3-
JIVIITHOTO (C JIeTaTe/TbHbIX AIMapaToB) M HA3€MHOTO
(c MOGWITBHBIX JTAGOPATOPHIT) JTa3epPHOTO CKAHUPO-
Banus, CAITP Al IndorCAD/Road 1 TpamMITMOHHBIX
MEeTOIOB U3bICKaHUIT — HOBBI MOAXO0M K TOUHOCTH
M KauecTBY PeMOHTA TTOKPBITUI JTOPOSKHBIX OfIEKT,
M ABTOMOOWIBHBIX TOPOT B LIETIOM.

J1s TioimyueHus1 OBICTPOTO U KAUeCTBEHHOTO pe-
LIeHUS 110 TIPOEKTUPOBAHUIO PEMOHTOR HEOOXO0-
JUMO CUCTEMATUUECKU YCOBEPUIEHCTBOBATD BCE
COCTABAIOIIME JAHHOTO BUIA TIPOEKTHBIX PadoT,
KOTOpbIe BKITIOUAIOT KOMIIOHEHTBI, IPUBENEHHbIE
Ha puc. 1.

B Hacrosiee BpeMst IPOEKTUPOBAHNE PEMOHT-
HBIX paboT aBTOMOOW/IBHBIX TOPOT OCYIIECTBIISIET-
€81, KaK TIPAaBWIO, HA OCHOBE JaHHBIX Tomorpadu-
YeCcKOM CbéMKHU, BEITOMTHIEMOM TPagUIMOHHbIMU

reofesIecKUMHU TIPUOOpaMu (HUBETTUPBI, TEOH0-
JThbl, TaxeomeTphbi) [ 1]. [Ipyu 3TOM, IO OTHOLIEHMIO
K JBYXTIOZIOCHBIM JIOPOTaM Peau3yeTcs IITUTOUeY -
HAasl cXeMa ChEMKHU TOUEK ToMepeuHbIx Tipoduteit
(puc. 2a), bopMUpYIOIIAs TICEBI0-MOIIENb MOBEPX-
HOCTH, KOTOPAst COOTBETCTBYET BceM (hopMaTbHbIM
TpeOOBaHMSIM, HO TOTBKO He PeaTbHOI TeOMeTPU-
YeCcKOi MOIeTM AaBTOMOOWIBLHOI Topor (puc. 20).
B pesynbrare 13-3a HeAOCTATKA MCXOTHbBIX TAHHBIX,
MIDKeHep-TIPOEKTUPOBIIMK He MOKeT ITPUHSTD Ipa-
BWIBHOE SKOHOMUUECKH-TIe/Teco00pasHoe pellieHne
110 POPMMPOBAHMIO TIPOEKTHOI TIOBEPXHOCTH.

Emé omaum caepkuBatoliuM GakTopom s
TIOTYYeHUS] KaueCTBEeHHbBIX MIPOEKTHBIX PelleHuit
SIBIISIETCS CYLIECTBYIOIIAS METOOMKA B YacTU BOC-
CTaHOBJIEHMSI TeOMETPUUECKUX ITAPAMETPOB TPACChI
B COOTBETCTBUM C HOPMATUBHBIMU TPeOOBAHUSIMMU
[2]. BoccTaHOBNIEHMS TPACChl, B JAHHOM C/Ty4ae, CBO-
JUTCS K «PYUHOMY» TPACCMPOBAHMIO U «ITOATOHKE»

Anpo6aLys HOBbIX
METOZ0B U3bICKaHWI

TpoeKTMpOBaHNE PEMOHTOB A0POT

CoBepLUeHCTBOBaHNe PaspaboTka
TeXHoNor K CreLmnann3npoBaHHbIX
NPOeKTUPOBaHUA

mMogynewn B CAMP A/l

Puc. 1. b/10K-CxeMa OCHOBHbIX COCMABAAOWUX npoekKMuUpoBsaHUsd peMoHMos8
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Puc. 2. Bepx 3eMAsIH020 NOOMHA a8mMomMobuasHol dopozu: 20 — daHHbIe /15 NPOEKMUPOBAHUS,

26 — peansHas 2eoMempust

K MHMMOI1 cepeuHe ioporu. B pesyrbrare momyya-
eTcs1 HeoTIPaBIAHHO OOMBIIOe KOIMUECTBO BEPIIMH
YIVIOB TEOLOUTHOTO XOa U HE COBCeM BHSITHbBIE
3HAYeHMS paJuycoB KPUBBIX U T.I. [3].

Kpone Toro, BoamoxkHocTH coBpeMeHHbIX CAITP
AJ] He TIOSBOJISIIOT B IIOVIHOM Mepe YUecTb crrenimcu-
KY IOPOKHBIX PEMOHTHBIX PAaboT, T.K. OHU B IIEPBYIO
ouepenpb PeaTM30BaHbl J151 IPOeKTUPOBAaHUS HOBO-
TO CTPOUTE/ILCTBA U PEKOHCTPYKLIUM.

CeromHs B MIDKEHEPHBIX U3bICKAHUSX BCE 6OMb-
Lee pacpocTpaHeHUe MOMYYAIOT TeXHOTOTUM
JIa3epHOro CKAaHUPOBaHMS. [IpMMeHUTENTbHO K aB-
TOMOOWIBHBIM JTIOpOTaM, KakK K JTMHEHHO-TIPOTS-
SKEHHBIM TeOINMPOCTPAHCTBEHHBIM 00BeKTaM, HaM-
6orTbIIIee pacIpocTpaHeHNe MOMyIITO BO3AYIIIHOE
¥ Ha3eMHOe Jla3epHoe CKaHMPOBaHMe [3].

Boznyimoe nasepHoe ckanupoBaHue (BJIC) mpo-
BoguTc ¢ BbicoTbl 500-1500 M B 3aBMCMMOCTH OT

Puc. 3. BJIC yaacmka aemomobunsHoll dopozu 06uje2o nofe308aHUA pedepansHo20 3HaYeHUs P-255
«Cubupe». Mlodwve3d k e. Tomck km 71+000 - km 82+000.
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Puc. 4. O6bwjull sud nazepHoll ckaHupyrowel 1a6opamopuu

Puc. 5. 3D-sud o6s10Kka MoYeK 103epHO20 CKAHUPOBAHUS

TIOCTAaB/eHHbIX 33/1a4. OT BbICOTHI CbéMKU 3aBUCUT
TOYHOCTb TomyuaeMoit nHpopmauym. CpegHsas
TOYHOCTb BO3JYIIHOTO JIa3ePHOrO CKAaHMPOBA-
HMS cOCTap/sgeT 15 M B IUTaHe U 5 CM TT0 BbICOTe
(puc. 3).

Jetanusanyd omyuyeHHoi MHbOpMaIMi oueHb
BBICOKA U JOCTATOUHA [I/IS BBITTIOTHEHNS PaboT 1o
TUTAHUPOBAHUIO TEPPUTOPUM, OTIPEAETIEHUIO 00b-
&MOB 3eM/ISTHBIX PaboT, 9JKOHOMUUECKOI OI[eHKe
TIPOEKTOB U T.I.

BospyniHoe ma3epHoe CKaHMPOBaHUE IIUPOKO
HCTIONB3YeTCs B COBPEMEHHBIX TeoMH(pOpMaLMOH-
HbIx cucTteMax (IMC) u CAIIP A/l kak MHCTPYMEHT,
TTO3BOVISTIOLIMIA TTOMTYYATh AETATBHYI0 MHGOPMAIMIO
00 aBTOMOOMITLHOI JOpOTe U TIPUIOPOSKHOI TIOoCe.

OnHako saseineHHasd TouHocTb BJIC u meranusa-
LM Bepxa 3eM/ISTHOT'O TIOI0THA He TTO3BOVISIIOT IPU-
MEeHSTb MOMYUeHHYI0 IIMbPOBYI0 Mofenb penbeda
(IMM) mns MmozenupoBaHUs MPOEKTHOI TTOBepX-

HOCTHU ¢ cobmoaeHeM TpeOOBaHUI TTI0 POBHOCTH
M 9KOHOMUUHOCTY IIPOEKTOB PEMOHTA.

[ns manHoI 3amaun (ABTOpaMy COBMECTHO CO
CIelMaaIuCTaMM TPYNIbl KoMmanuit « MTHaop»)
6bUTO TIPUHATO pelleHre O IPUMeHEHUY Ha3eM-
HOTO JIAa3€PHOT0 CKAHMPOBAHMS C UCTIOTb30BAHMUEM
JIa3epHOI CRAHUPYIOILEl TabopaToOpUM KOMITAHIM
000 «MumopCodir» (puc. 4). CkKaHMpyIolad CUCTe-
Ma J1abopaTopUM TIO3BOJISIET BRIIOHSTS JIa3epHOe
CKaHMPOBAHME C BbICOKOI CTeIeHbIO AeTaI3alun
(36 000 Touek/cek.) u Boicokoi1 TouHocThIo (0,02 M
B MIOCT-00paboTke) (puc. 5).

CoBMellleHNe BUIOB JIa3€PHOTO CKAaHUPOBAHUS
To3BovIsteT (hOPMUPOBATD IUPOBbIE MOIETU TI0-
KPBITHS CYIIECTRBYIOIIEi aBTOMOGIITBHOI JOPOTH
U IPUIOPOSKHOI TOIOCHI JOCTAaTOMHOM TOYHOCTU U
JleTam3alum, HeoOXOMUMBIX TS TIPOEKTUPOBAHMS
PeMOHTOR, 1 (hopMMpoBaTh ToNorpaduuecKue Ia-
HBbI pas/IMuHOro Maciiraba.

Tabauya 1
Bug pa6ot MpaAmMble TpygosaTpaTel, Yen./uac.
TaxeomeTpu4yeckas Cb&mMka TexHonorMa Mo6WIbHOro J1a3epHOro
CKaHVpOBaHWA
1) Co3aaHue NNaHOBO-BLICOTHOIO
060CHOBAHWS:
— CO34aHMe MAaHOBO-BbICOTHOrO 128 128
060CHOBAHMSA C MOMOLLIbI THCC
MPUEMHUWKOB;
— MPOIOXKEHNE TEOAO/INTHBIX XOA0B; 128 128
— reOMeTpUYeckoe HUBEIMPOBaHWe 24 24
TOUEK MJaHOBO-BbICOTHOrO
060CHOBaHUS;
— 3a/I0KEHMWEe BLICOTHOro 6a3nca — 32
(ONO3HAKOB).
2) Cb8MKa nccnegyemoro obbekTa 448 12 (8+4)
3) O6paboTka MoyYeHHbIX MaTepuanos | 248 480
1 oumdposka
4) PopMnpoBaHne oTyéTa 264 264
Wtoro: 1240 1068
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ABTOpaMM CTaTbU OBUTO TIPOBETEHO CPaBHEHUE
TeXHOIOTUIT UHPKeHEePHbIX U3bICKAHUIA B UAaCTU TPY-
Jl03aTpar: TpaIULMOHHBIMM METOAMMU reofie3u-
YecKoil ChéMKHU (TaxeoMeTpuUueckasi cbeMKa) U 1a-
3epPHOr0 CKAHMPOBAHUA Ha yJacTKe emepanbHoit
ABTOMOOW/IbHOI Toporu P-255 «CHOUPB», TTOTbes
K T. Tomcky, kM 71+000- km 82+000. PesynsraTsl
CpaBHEHWSI TIPUBETEHBI B Taou. 1.

Hcxons U3 MomyyeHHBIX Pe3y/bTaToB, MOXKHO
C YBEPEHHOCTBIO, TOBOPUTD O TOM, UTO NMPUMEHEHME
TEXHONIOTUI1 JTa3ePHOTO CKAHUPOBAHMS CYILIECTBEH-
HO COKpaliaeT BpeMd Ha c60p Tomorpaduaeckoii
uHbopMaIMH, XoTs 06paboTKa ITOTyYeHHbIX MaTe-
PUATOB (B TOM UMC/Ie OUMCTKA OT IITMOB) U OV
poBka 3D-Mopenu 3HAUUTENbHO YBeTUUMUBAET
TPYAO3aTPaThl IO CPABHEHMIO C TPAAULIMOHHBIMU
Meromamu. OBIAsT SKOHOMMSI IO TPYA03aTpaTam
COCTaR/IAET MpUMepHO 15%.

Pentenne 3aau ycoBepIiieHCTBOBAHUS METOIMKA
TPOEKTUPOBAHMS PEMOHTOB 1 CO3JIAHMS CITeLIMAIU -
3MPOBAHHBIX NMPorpamMMHbIX Momyreil CAIP A/l Tec-
HO CBS3aHbI MeKITy co60it. OT BRIGPaHHOIT METOIU-
KM IIPOEKTUPOBAHUS PEMOHTOB HAIIPSIMYIO 3aBUCUT
(byHRUIMOHATBHOCTS IPOTPAaMMHO-TEXHUUECKOTO
KOMII/IEKCA, OTBEYAIOLIEro 3a POeKTUPOBAHME Pe-
MOHTOB.

ITpu ucnonb3oBaHUM MPOrpaMMHOTO ITPOAYKTA
IndorCAD/Road a1 MpOeKTUPOBAHUS PEMOHTOR
TIOKPBITHI1 TIOATOTOBKA KaUeCTBEHHbIX IPOEKTHBIX
PpelleHMiT COCTOUT U3 HECKOMbKUX JTAIIOB:

1. BoccTaHoBIeHMe 06pasyIoux JIMHUIA JOPO-
M (0Ch, KPOMKU, OpOBKM, TIOMOIIBA U T.1.). BBUITY
CJIOKHOCTY BOCCTAHOB/IEHMS TIPOEKTHO OCH TIpe-
JlaraeTcsl UCTIONb30BaTh HOBOE MOHATHE, IIPUMEHU-
Te/IbHO K aBTOMOOMITBHBIM JOPOTaM, CPEAUHHOM
JIMHUU — 9TO JIMHMSL, TIPOXOASLIAS Uepe3 reoMeTpU-
YecKUii LIeHTP Bepxa 3eM/TSIHOTO MO/IOTHA (Ha OTHO-
POIHBIX YUACTKAX).

2. BoccraHoB/eHME TeOMETPUUECKOTO Tella aBTO-
MOGWITBHOI Toporu. HTepIiompoBaHe HeqocTa-
IOIIMX YYACTKOB JIOPOKHOI TTO/IOCHL, B TOM UUCIIE,
C UCTIO/Ib30BaHMEM HOBOT'O MAaTEMATUUYECKOTO arl-
TIapaTa BeHB/IeT-TIPeoopasoBaHMs MHTEPIIOIAIOH-
HBIX CIUTAiTHOB. B pe3yrbTare uero JocTuraeTcs Cy-
LIIeCTBEHHOE C’KaTHe CKAHUPOBAHHOM MH(popMarym
0 TIOTMEPEUHBIX CEUeHUSIX Ha YUaCTKaX, He Tpebyio-
LIMX PEMOHTA, TIPY TTOAPOOHOM OIMMCAHUMU HEPOB-
HOCTei U TIOBPeSKIeHMIT Ha YUACTKAX, TPeOyIoIX
peMoHTa.

3. ®opMupoBaHMe MPOEKTHON MOBEPXHOCTU.
ITpUHIMITMAIEHO HOBBIM IMOIXOIOM B IIPOEKTUPO-
BaHMM PEMOHTUPYEMbIX TTOKPBITUIA SIBISETCS pa-
60Ta C MPOCTPAHCTBEHHBIMMU ITOBEPXHOCTSIMU. Peub
UIET 06 00BEMMHEHUI HPOIECCOB MPOEKTUPOBAHUS
TIOTIEPEUHBIX U TIPOIOTBHBIX TIpoduieil B eTUHYI0
TPOEKTHYIO TIOBEPXHOCTb, KOTOPAst, B CBOIO ouepelb,
chopmupyetcs ¢ yuéTom pasmMUHOTO poma orpaHu-
YeHMit U JOTYLIeHi (ROTOpbIe OTBeUaloT TpeGora-
HMSIM JIeVICTBYIOLIel HOPMAaTUBHOM JIUTePaTyphI).
B kauecTBe OCHOBHBIX JOMYILEHUI1 BBICTYIAIOT:
BO-TIEPBBIX, Pa3pelIlaloTcs KoTeOaHus TIOePEUHbIX
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YK/IOHOB TIPOe3skeit YacTh (5 %o); BO-BTOPBIX, OT-
TOHBI BUPasKeil OCYIIECTBIISIIOTCS C YIETOM CITOKUB-
LIeJiCsl «TeOMeTPUI» TTIOBEPXHOCTU JOPOTU B 30HE
KPUBBIX B ITTaHe (T.e. JOITyCKAETCS YCTPOVICTBO OTTO-
HOB He Ha Iepex0AHbIX KPUBBIX, @ UHIMBUIYATbHO
B K&0KOM OTIEIbHOM CTyUae).

VUuTbIBas IPU ITOM TOMILIMHY HOBOT'O TTOKPBI-
TSI, TOITYCRAEMYIO Be/TMUMHY (hpesepoBaHMsI CyIIe-
CTBYIOILLETO TTOKPBITUS U HOPMATUBHYIO BETMUMHY
PpoBHOCTM OKpBITHUS Mo MoKasaTemo [RI, ocymect-
BIISIETCS OITTMMM3ALMS IPOEKTHON MOBEPXHOCTU
€ U eTbI0 MMHUMU3AIMK 00BbEMOB JOPOTOCTOSIIIMX
CJTOEB BBIPABHUBAHMSL.

B 3akmoueHye JaHHO¥ CTaTbi OTMETHM:

1. ITpumMeHeHMe TEXHOTOTHIA MOOWTHHOTO JIa3ep-
HOTO CKAHMPOBAHMS COBMECTHO C TPAAULIMOHHBIMUI
MeTOIAMM MIPKEHEPHBIX U3bICKAHUIA (B YaCTU 107 -
TOTOBKM TVIAHOBO-BBICOTHOTO 0OOCHOBAHMS) CYLIIe-
CTBEHHO COKpAIllaeT BpeMeHHOI MHTePBaI MOy-
UeHMS UCXOIHbIX JAHHBIX /I IPOeKTUPOBAHUS
PEMOHTOB aBTOMOOWIBHBIX JTOPOT. I ITOTHOCTB TOUeK
JIa3epHOTO CKAHMPOBAHMS TTO3BOVISIET TIOMTyUUTDb pe-
ATbHYI0 TEOMETPUIO CYIIECTBYIOIIEH aBTOMOOWITb-
HOI1 JOPOTU U CO3AAET KaueCTBeHHYI0 OCHOBY IS
TIPOEKTOB PEMOHTA.

2. Monynp moAcucTeMbl PeMOHTOB B COCTaBe
CAIIP Al IndorCAD/Road anpobupoBaH Ha IMpoeK-
TUPOBAaHMM PEMOHTA aBTOMOOWIBHOI Jopory ce-
JiepaTbHOTO 3HaueHus A-322 BapHaym — PyGIioBck
— rpanmiia ¢ Pecrrybmikoit Kasaxcran, kv 329+300
— KM 336+610, Anraiickuii Kpail.
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