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BBEOEHUE

B HacTosiwem yyebHo-meTogMyeckoM nocobum manararoTcs OCHOB-
Hble BOMPOCHI NPOEKTUPOBAHNA YIULL B ropodax, a Takke BONpoChbl UX WUH-
XeHepHoro obecrneyeHus.

[Mocobue pasbAcHAeT TpeboBaHUA OCHOBHbLIX HOPMATMBHbLIX [OOKY-
MEHTOB, perfaMmeHTUpPYILWKMX NPOEKTUPOBAHME YIIMYHO-AO0POXHOM ceTu. B
HEeM NpMBOAATCA ODBOCHOBaHMS HasHa4YeHUs1 U pacyeTa OCHOBHbLIX Mapa-
METPOB, 3IEMEHTOB N KOHCTPYKLMIW YNnL, U JOpor, X 06yCTPOMCTBO.

Y4yebHo-mMeTOoaMYeckoe nocobue nogpasymMeBaeT OCBOEHME Crie-
AYOLWMX pasgernos:

— KpaTKasi XxapakTepucTuka npmpoaHbIX YCNoBUM panoHa NpoeKTu-
pOBaHUS;

— onpeaeneHne OCHOBHbBIX TEXHUYECKNX HOPMATMBOB Ha NPOEKTUPO-
BaHWe ynuu;

— MNPOEKTUPOBAHME Yy4vacTKa MarncTpanbHOW AOPOrn UNu ynuubl u
YNULbI MECTHOMO 3HAYEHUS, YUMTbIBAsH CIIOXMBLLYHOCS 3aCTPONKY;

— NPOEKTUpOBaHME NPOAOSIbHBLIX U MonepeydHbix npodunen no npo-
eKTupyemMomn 1 nepecekaemMomn ynmuam;

— paspaboTka BapuaHTa MNMaHMPOBOYHOIO PELLUEHUSI NMEepeceveHus
(BbINOSTHAETCS NO O4HOW U3 NPELIOXKEHHbIX TEM);

— NPOEeKTUpoBaHNE oparMeHTa BEPTUKArIbHOM MSIaHMPOBKN yvacTka
MarucTpanbHOM ropoaCcKOM JOPOrM Unu ynuubl B 30He nepecevyeHnst MeTo-
AOM MPOEKTHbIX FOPU3OHTanew;

— KOHCTPYUPOBaAHNE N pacyeT JOPOXHOM OAeXabl.

[MpOEKTHbIE pPELLEHUST BblYEPUMBAOTCA U OPOPMAAIOTCS B COOTBET-
ctBumn ¢ TpedoBannamm FOCT P 21.1101-2013, TOCT 21.701-2013.

1. COCTABJIEHUE KI?ATKVOVI XAPAKTEPUCTUKKN
NMPUPOAHBLIX YCNOBUUN PAUOHA NPOEKTUPOBAHUA

XapakTepuCTUKy NPUPOAHbLIX YCIOBUA paloHa NPOEKTUPOBaHUA CO-
CTaBMSAT Ha OCHOBE aHHbIX, NPUBEOEHHbIX B UMEIOLLINXCH CMPaBOYHUKAX,
SHUMKNONeausxX 1 atnacax rno otaensHbiM obractam ctpatbl [10].

[aHHble O KNMMaTU4eCcKUX grakTopax CUCTEMATU3NPYIOT B MOSICHU-
TenbHOM 3anucke B Buae Tabnuu, po3 BETPOB, CBOAHOIO rpadvka Knmma-
TUYECKMUX XapaKTepPUCTUK, ObLLEen XapakTepucTukn perbeda MeCTHOCTH,
MOYBEHHO-TPYHTOBbLIX, 'MAPONOrMYECKNX U TMOPOreosiorn4eckmnx ycroBum.
OTOT pasgen NOSICHUTESbHOM 3annckn OOMKEH 3aBepluaTbCa BbIBOLAMMU,
KOTOpbIMM 00s13aH PYKOBOACTBOBATLCHA aBTOP NpW AarbHENLEM MPOEKTU-
poBaHun. Bce cobpaHHble AaHHble No KnMmaTty oopMnaAlT B BUAe AO0-
POXHO-KNMMaTudeckoro rpadpuka (npun. 1).



2. ONPEAEJNIEHUE OCHOBHbIX TEXHUYECKUX MAPAMETPOB
NMPOEKTUPYEMOMW YNULbI

Ynuubl 1 JOPOrn HaceneHHbIX MECT B 3aBMCUMOCTU OT UX Ha3Haude-

HUA N TPaAHCMOPTHO-3KCMNyaTaLUMOHHOMN XapaKTEPUCTUKN OBUMXKEHUA pas-

AEensaT Ha KaTeropun, Kaxkgon U3 KOTOpbIX COOTHOCST COOTBETCTBYIOLLYHO

pacyeTHYK CKOPOCTb ABWKEHUS. HopMupyemble 3Ha4YeHNsa 3TUX nokasate-
nen npueeaeHbl B Tabn. 1 [8].

Tabnuua 1

PacuyeTHas ckopocTb

HanmeHoBaHune
OBWXKEeHUs1, KM/J

MaFMCTpaHbHaﬂ CeTb ynuu n gopor

1 knacca 130, 110, 90
MarucTtpanbHble ropoackue goporu
2 knacca
90, 80, 70
1 knacca
MaructpanbHbie ynuubl
o0bLeropoacKkoro 3HaueHns 2 knacca 80, 70, 60
3 knacca
70, 60, 50

MaFI/ICTpaJ'IbeIe ynnupl paVIOHHOFO 3Ha4YeHuA

MecTHas ceTb ynuu, u Jopor

Ynuupl B 30HaX XNUNOWM 3aCTPOMKN

50, 40, 30
Ynuupl B 06LLECTBEHHO-AEM0BbIX N TOProBbIX 30HaX

Ynuusl 1 I0pOrv B NPOM3BOACTBEHHbIX 30HaX 50

[Mpn NPoeKkTMpoBaHMM OBBLEKTOB HOBOMO CTPOUTENLCTBA Ha Hesa-
CTPOEHHOW TeppuUTOpUN MPUHUMAIOT MakCUMasibHble 3HaAYeHUs pacyeT-
HOM CKOpOCTW. [pn NPOEKTUPOBaHUM OOBHEKTOB PEKOHCTPYKLMU UK B yC-
NOBUAX CITOXHOro penbeda ¢ donblmmMmu nepenagammn BbICOT B CITOXMB-
LIencs 3acTporke Ha OCHOBaHUUN TEXHUKO-SKOHOMMYECKOro 060CHOBaHUSA
MOTyT NMPUHUMATBCA MEHbLUME U3 YKa3aHHbIX 3HAYEHWN pacyeTHbIX CKO-
pOCTEN OBMXKEHUA.

[MpuHaTaa kateropus ynuubl U COOTBETCTBYKOLLAA €er pacyeTHas
CKOPOCTb OBWXKEHUA Cry>KaT OCHOBOW OS5 Ha3Ha4yeHUs OCHOBHbIX TEXHU-
YeCKMX HOPMAaTMBOB, K KOTOPbIM OTHOCAT: MUHUMarbHbLIA paguyc KpUBOW B
nnaHe, MakCcumMasnbHbIM NPOAOSIbHBIN YKIMNOH U HaUMeHbLUNEe pagnycbl Bbl-
NYKIbIX U BOTHYTbIX KPMBLIX B NPOAONLHOM npodumne. Hopmupyemble 3Ha-
YeHNA 3TUX NoKasaTerneun, npuseaeHbl B Npun. 2.

[MpUHATLIE K MPOEKTUPOBAHUIO 3HAYEHUA MokasaTenen npUMeHu-
TENbHO K KaXXAOW M3 MPOEKTUpYeMbIX ynuy oopMAsaoT B TabnmyHoM

dopwme:



Tabnuua 2
Ne n/n HanmeHoBaHue Eqo. nam. MpuHATO

1 KaTeropusi npoekTnpyemon ynuubl -
2 PacuyeTHasi CKopoCTb ABUXKEHUS KM/
3 MuHMManbHbIM paguyc KPUBOKW B NnaHe M
4 MakcrmMarnbHbIA NPOAOSbHBIN YKITOH %0
5 MuHMMarnbHLIA paanyc BbIMyKIOM M

KpvBOW B NPoAofbHOM npodoumne
6 MuHMManbHbIM paguyc BOrHYTOM M

KPMBOW B NPOJONbHOM npodhmne

Mpumep Ne1

3apgayva. OnpegenuTb OCHOBHbIE TEXHUYECKME napamMeTpbl, UCMOorb-
3yemMble NMpu NPOEKTUPOBAHUM MarncTpanbHOW YnuUbl ParoOHHOIO 3HaYe-
HWS1 HA HE3ACTPOEHHOW TEPPUTOPUMN.

PeweHue.

1. OnpegensemM pacyeTHY CKOPOCTb ABWXEHWS MO MPOEKTUPYEMON
ynuue.

B cooTtBetctBUM € n. 11.5 (Tabn. 11.2) CI1 42.13330.2016 ana kaTe-
ropym «MarucTpasrbHas ynvua pamoHHOro 3Ha4YeHWsi» B YCIOBUSIX CTPOU-
TenbCTBa Ha He3aCTPOEHHOW TEPPUTOPUN pacHeTHas CKOPOCTb COCTaBIs-
eT — 70 Km/M.

2. OnpepensieM OCHOBHblE TEXHUYECKNE HOPMATMBBI.

3HayeHNs1 OCHOBHbIX TEXHWYECKMX HOPMAaTUBOB MNPUHMMAEM MO
n. 11.5 (tabn. 11.2) CIN 42.13330.2016 B COOTBETCTBMM C Ha3HAYEHHOM
pacyeTHOW CKOPOCTbIO ABWXEHUA MO MNpOoeKTpyemMon ynuvue. 3HayveHus
rnokasartenemn 3anicbiBaem B TabnuyHomn popme.

OCHOBHble TEXHMYECKME NoKa3aTenu

Ne n/n HanmeHoBaHue Ea. nam. MpuHaTo

1 KaTteropus npoektupyemoim B MaructpanbHaga ynuua
ynmupl panoHHOro ABMKEHNS

2 PacyeTHasi ckopoCTb ABWXEHUS KM/ 70
MuH1UManbHbBIM pagnyc KpUBOM

3 Pannyc kp M 230
B NnaHe
MakcumanbHbI NPoAOSbHbIN

4 PoA %o 60
YKITOH
MuHUManbHbIM paguy

5 C BbIMYKIOM KPMBOW M 2600

B NPOAONbLHOM npodgune
MuHUManbHbIA paguyc

6 BOrHYTOM KpNBOM M 800
B NPOAONbHOM npodgune




3. PASPABOTKA NOMNEPEYHOI'O NPO®UNIA YIIULDbI

3.1. Obwume cBepgeHun

lMonepeyHbIM nipoghusiemM ropoackon ynuvubl Ha3bIBalT U30bpaxe-
HMWe B YMeHbLUEeHHOM MacwTabe ceyeHusa ynuubl BepTUKarbHOW MNOCKO-
CTbiO, NEePNEeHaVKYNSPHOM K OCU 3TOWN ynunLbl.

Heobxognmoctb obecneveHus 6GecnpensaTCTBEHHOrO  Mponycka
TpaHcnopTa, NewexogHoro ABMXeEHUSs, pa3MeLLeHNs] MHXXEHEPHbIX ceTen, a
TaKKe 3KOSIorMyeckue BOMpOChl NpeonpeaensatoT Hannmyme B nonepeyHom
npocoune cnegyowmx OCHOBHbIX SIEMEHTOB: Mpoe3Xas 4YacTb, TPOTyap
M Nosnocbl o3erieHeHus1 (ra3oH).

MNMpoe3xaa 4yacTb SBMSETCH OCHOBHbLIM 3fIEMEHTOM YNuubl U Npea-
Ha3HayeHa ansa ABMXEeHUs BCeX BUOOB HEPEesibCoBOro TpaHcnopTa.”

B coctaBe mMazucmpanbHbix ynuy obuje2opodcko20 3HaYeHUs,
Kak npaBwumo, BblAENSOT OCHOBHYIO MPOE3XYH 4Yacmb, NnpeHasHavyeH-
HYtO ONS OBMXEHUS TPaAH3UTHOrO TPaHCMOPTHOrO MOTOKa, a Takke fpoes-
XKyro Yyacmb 60K08bIX rnpoe300e, KoTopas NpeaHa3HayeHa AN ABMKEHUS
N CTOSIHKM aBTOMOBUITLHOrO TpaHCMNopTa, CBA3aHHOMO TOSbKO C 06CrnyXunBa-
HUEM npureratrollen TeppuTopun MU 3acTpoukn. [poesxy 4yacTb Maruct-
panbHbIX YryL PaOHHOrO 3Ha4YeHUs! U MECTHYIO CeTb YNuu, Kak npasurio,
NPOEKTUPYHIOT 4151 COBMECTHOro Nporycka BCero TPaHCNopTHOro NnoToka.

TpamealuHoe nosromHo (nNpoes3xasa 4acTb, npeaHasHadYeHHas AOsis
ABWXEHUS TpamBas) yCTpamBaloT B TeX Clny4dasix, Korga Ha rnpoekTmpyemon
ynuue HeobxoaumMo OpraHM3oBaTh TpamMBanHOE [BUXEHME.

B npegenax ynuu MeCTHOro 3HadeHusa TpamBanHOE MOSIOTHO Yalle
BCEro pacrnonaratoT rno ocu ynuupl. ACMMMETPUYHOE MOSOXeHNe TpamBain-
HOro MOSIOTHA MPUMEHSIOT Ha yruuax ¢ NPENMYLLECTBEHHO OLHOCTOPOHHEN
3aCTPOMKOM — B 9TUX CNnyyasiX TpamBaWHOE MOSIOTHO CMELLAOT B CTOPOHY,
NPOTUBOMOSIOXKHYIO 3acTpovike. TpaMmBanHOe MOSIOTHO B COCTaBe nonepey-
HOro NpoOuUNA ynul, MeCTHOro 3Ha4YeHWs pacnonararoT, Kak npasurio, Co-
BMECTHO (B OQHOM YPOBHE) C APYrMMM 3rieMeHTaMn Npoesxeun YacTu.

B npegenax marucrtpanbHbIX ynuy TpamBanHoe MOMOTHO pacnosa-
raloT Ha Mecte GOKOBOro npoesga. [BmkeHne TpamBasi B TakuxX Criyqasax
opraHmsytoT Ha 060cobsIEHHOM MOMNOTHE, KOTOPOE OTAENSOT OT NPOE3XKEN
YacTn 60pPTOBbLIM KaMHEM, YTO UCKMOYaeT Npoess Yepes TpamBanHble ny-
TV OPYrMX Y4aCTHUKOB JOPOXHOIo OBUKEHUS.

BernocunedHbie Aopoxku (Npoe3xas YacTb, NpeaHasHayveHHas angd
OBWKEHNSA BENOCUNEANCTOB) YCTPanBaloT AJS18 ABWKEHUSA BENOCUNEANCTOB.

Nx ycTpauBaroT B NepByto ovepeb no TeM HanpasreHUsIM, rae OXu-
naeTcs bonbluas MHTEHCUMBHOCTbL BENoCUNesHOro ABMXKEHUA: B npeaeriax

* [pn HEOBXO04MMOCTM OpraHM3aunn TpamBarMHOro coobLeHNs B COCTaBe Npoesxen
4YacTu ynuubl MOXeT BbITb ONYLLEHO ero ABMKEHNE.
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CBA3EN XUNbIX PanoHOB C KPYMHbIMU CMOPTUBHLIMU COOPYXXEHUAMWN, LiEeH-
TPOM ropoja, Mectamm MaccoBoro otapixa. BenocunegHole JOPOXKU yCT-
panBaloT Kak OAHOCTOPOHHETO, TaK U ABYXCTOPOHHEro ABMXEHUS.

TpoTyapbl npefHa3HayeHbl ANa ABMKEHUA neLwexoaoB U opraHusa-
UMM 30H KX npebbiBaHnA. TpoTyapbl yCTpamBaloT, Kak npaBuno, C ABYX
CTOPOH ynuy,. [lonyckawT 1 uX 0OQHOCTOPOHHEE pa3MeLleHne B criyvae oT-
CYTCTBMUS 3aCTPOMKM C OOHOWN N3 CTOPOH.

TpoTyapbl BbINOMHAIOT, Kak NpaBumio, C OTAENIEHMEM UX OT NPOE3XKEN
yactTu OOPTOBLIM KaMHEM M MOSIOCON O3efieHeHus. [lonyckaeTcs He yCT-
panBaTb MOMOCkI 03eNeHEHNS B YCNOBUSX PEKOHCTPYKLUMN, B CTECHEHHbIX
yCroBusaX U B npegenax ynuu MectHoro 3HadveHus. B npegenax npoes3nos
TpOTyap AO0MnycKaeTcs CoOBMeLLaThb C Npoe3ewn 4acTblo.

Nonocbl O03eneHeHnA NPOEKTUPYIOT Kak CaMOCTOATErNbHbIW 3ne-
MEHT nonepeyvHoro npodund. o yHKUMOHANLHOMY Has3Ha4YeHUIo Takue
NoNoChl MOryT ObITb pa3desiumesibHbIMU, MEeXHU4YeCKUMU, pe3epP8Hbl-
MU unu pekpeayuoHHbIMU. [1ornyckaoT COBMECTHOE MCMOorb30BaHMe Mo-
NOC 03ENEHEHUS C pasfnMyHbIM OYHKUMOHAaNbHbIM Ha3HavyeHnem. Pa3de-
JlumesibHbIe MOJ1I0ChkI YCTPaVUBaOT MeXAy pasfUYHbIMU HanpasfieHUAMU
OBWKEHUA TpaHcnopTa W Ons OTAeneHud newwexogoB OT TpaHcnopTa.
TexHuyeckue noJsiochkl NpefHasHavyalTCsa ONA pasMelleHns pasndHbIX
NHXXEHEPHbIX COOPYXEHUWN, CKNagMpOBaHUSA CHera u CTpouTesibCTBa JNIMHUN
BHEYITIMYHOIO TpaHcrnopTa. PekpeayuoHHbIe MOJIOChl CriyXaT apXUTeK-
TYPHO-KOMMO3ULMOHHBLIM U CaHUTapHO-TUrneHnyeckum uensam. OHu sBns-
IOTCA KOMMO3ULMOHHBLIM 3NEMEHTOM apXUTEKTYPHO-MNPOCTPAHCTBEHHOIO
peLlleHnsa ropoAckoro naHawwadgTa U OCHOBHLIM (DaKTOPOM, 0300POBIISAIO-
LLIM FrOPOACKYIO cpeay.

3agada NpoeKkTMpoBaHUsS NonepedHoro npoduna cocTouMT BO B3a-
WUMHOM pasMeLLeHun U ornpefeneHun LUPUHbI SNEMEHTOB Ynuubl, a
TaKxe UX B3aMMHOM BbICOTHOM yBA3Ke. [Mpumep B3aMHOro pacnosioxe-
HUSA 3MeMEHTOB NonepeyHoro NPoduns MarnctpanbHbliX ynuy obuiero-
POACKOro 3HayeHusa nokasaH Ha pwuc. 13.1, npun. 3, ynuy, panoHHOro n
MECTHOro 3Ha4yeHun — puc. 3.2 n NM3.3, npun. 3 cCOOTBETCTBEHHO.

B3anmHoe pacnonoxeHve v pasmepbl (LUMPUHA) 3NIEMEHTOB YNuLbl
3aBUCAT OT KaTeropum ynuubl, Xapakrepa 3acTpPOWKW, WHTEHCUBHOCTU
TPaAHCMOPTHOrO M MEeLexXo4HOro ABMKEHUs, crnocoboB OTBOAA MOBEPXHO-
CTHOrO CTOKa, pa3MeLLeHNs MOA3EMHbIX CETEN U KIMMaTUYECKNX YCITOBUMN.

lpoe3xasi yacmpb ynuy, TpebyeT NPUMEHEHUS MPOYHbIX KanuTarb-
HbIX TUMOB JOPOXHbIX oaex. CTOMMOCTb CTPOUTESNLCTBA TaKNX JOPOXKHbIX
ofexn OOBOSbHO BbICOKA, TOrga Kak YyCTPOWMCTBO OPYrvx vacten ynuy —
TPOTyapoB 1 NOSOC 03eneHeHns TpebytoT 3HaYNTENbHO MEHbLUUX KanuTa-
noenoxeHuwn. NoatoMmy BonpocamM HasHaAYeHUs LUMPUHBLI NPOe3Xen YacTu
yaernseTcs rnosBbILLEHHOEe BHUMaHMe.



3.2. PacueT WMpPUHbI Npoe3Xen YacTu ropoacKoun ynuubl

Pacyem wupuHbl npoe3sxeu 4Yacmu NPOU3BOAAT B CrieayoLllen
nocrnenoBaTenbHOCTH:

a. PacyeT konnyecTBa nosioc ABMXKEHUS!.

b. OnpegeneHne pac4ETHOro aBToMobUNS.

c. OnpegeneHne WNpUHbI NONOC ABWMXKEHNS.

d. OnpeaeneHue obLen LWMPUHBI NPOEIXKEN HYaCTH.

a. Konuyecmeo nonoc deuxeHusi onpenensioT ncxoas U3 Heob-
XO0OuMOCTKN obecnevnTb ABUKEHME TPAHCMOPTHLIX NOTOKOB pacYeTHOW WH-
TeHCcMBHOCTM No chopmyne (1).
= L (1)

z-P
roe n — 4Yncno nomnoc AswxeHus, en.; N — cymmapHast MHTEHCUBHOCTb
OBWXEHUS MO NPOEKTUpyeMon ynuue, aBT./d; Z — KO3 PULUMEHT 3arpysku
ynuubl asmxeHnem (npuHumaetca B npegenax 0,6—-0,7); P — nponyckHas
CMOCOBHOCTb MOSMOChI ABWMXEHUs, aBT./d (MpuHUMaeTca B npegenax
1800-2200).

b. PacyeT LWmprHbI NONOChI ABUKEHUS MPOM3BOASAT C Y4ETOM MPUHS-
TOro pac4yeTHOro aBTOMOOMNSA, KOTOPLIN peEKOMEHAYETCS yCTaHaBNMBaThb:

— ONSA ABYXMOSMOCHbIX YINLL: B XWUIbIX 30HaX — JIErKOBOW, B MPOMBbILL-
NEHHbIX N KOMMYHarnbHO-CKNaACKNX — rpy30BoOW;

— NS MHOrOMosioCHbIX yNuu: Ana KpanHen fieBon nosiocbl — Jerko-
BOW; AN KparHen NpaBon — rpy30BoM aBToMobunb nnmn astobyc. PacyeT-
HbI aBTOMOOUIb AN BHYTPEHHUX NONOC MarncTparnbHbIX yrvL BeldparoT
B 3aBMCMMOCTM OT COCTaBa, OXMOAEeMOro no HUM OBWMXEeHusl. Pekomen-
ayemble pacdeTHble aBToMOOUNM npuseaeHsl B Tabn. 3.

n

Tabnuua 3
PekomeHayembIn pacyeTHbIn aBToMOBUIb Ha noroce
CymmapHasi IHTEHCUBHOCTb OBWKEHUS!, MPU YMChe NOMOC B KXY CTOPOHY.
ABWKEHNs B OAHOM I — rpy3oBown, J1 — nerkosou

HanpaslieHUN, aBT./yac 1 2 3 4 5

"py3oBbIx aBTOMOBUNEn meHee 30%

Ho 1200 r N n
120-2000 r r N
Csbiwe 2000 r I r 7 J1

"py3oBbIx aBTOMO6UNEen 6onee 30%
o 1600 r r n
Csbiwe 1600 r r r
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c. OnpegenexHne LUMPUHbI MOMOC OBWXKEHUST NPOU3BOAAT C Y4EeTOM
cneayroLmx NOSOXKeHUI:

WupuHy nonocbkbl 08uXeHusi 08yXMnoJsIOCHOU ynuubl (C ABYXCTO-
POHHUM OBWXEHUEM) pacCUUTLIBAKOT Mo popmyre (2):

B, =x+y+A, (2)
roe BfY) — wwvpyHa nonockl OBWKEHUS OBYXMOMOCHON MPOe3Xen YacTu
ynuupl, M; A — LUIMPUHA pacYETHOrO TPaHCMOPTHOrO CpeacTsa, NpUHUMae-
Masi pasHon 2,0 M Onia fierkoBoro astomobuns, 2,5 m — ans rpysoBoro; X,
y — 3a30pbl 6e3onacHocTH, M (puc. 1).

x =0,3+0,005v, (3)

y =0,5+0,005v, 4)
rae v — pacyeTHas CKOPOCTb ABWKEHUS, KM/M.

UlupuHy KpauHelU siegol u KpaUuHeU npaeou rnosioc MHO20I10-
JIOCHOU ynuuybl paccynTbiBatoT o oopmynam (5) u (6) coOoTBETCTBEHHO:

B"'=x+0,5-D+A, (5)
B =y+05-D+A, (6)

raoe D — 3a3op 6e30nacHOCTM Ha MHOrOMOSIOCHbBIX MPOE3XUX YacTax, M
(puc. 1, Tabn. 4).

OCh IPOE3KEN YacTH

|
|
|
|
;
|
|
i
|
|
|

Puc. 1. Cxema onpedenieHusi WUpUHbI 10510C 08UXKEHUS MHO20MOIOCHbIX
rpoe3sxux Yacmeu 20pO00CKUX yrul,

Tabnuua 4
PacueTHbI aBTOMOGUIB 3HadveHune 3a3opa GesonacHocTn, D, M
JlerkoBow — nerkosou 0,9
JlerkoBom — rpy3oBowm 1,0
py30BOK — rpy30B0M 1,1

Mpyn HanMuMM BOOMb KpamHEN NIEBOM MOSIOCbl BOPTOBOrO KaMHs LIK-
PWUHY TakoW NOsiocbl paccynTbiBatoT rno goopmyre (6).
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WWupuHy eHympeHHelU nosocbl O8UXEHUSI MHO20IMOJIOCHOU
ynuybl paccunTbiBatoT No goopmyne (7)

B =D+ A, (7)
rae D — 3a3op 6e30nacHOCTN HAa MHOTOMOJSTOCHBIX MPOE3XUX YacTsX, M.

OKOHYaTeNbHO LUMPUHY NPOE3XEN MOMOChbl ABWXEHUS MNPUHUMAIOT
OKpYrnsig norny4YeHHoe pacyeToM 3HadeHue B, 00 bnwkanwero 3Haye-
HUs, KpaTHoro 0,25 M. lNonyyYeHHble pacHeToOM 3HAYeHUs LUMPUHBI NOSOC
ABWXeHusa bonbwne B, = 3,75 M orpaHn4nBaloT 370N BENTMYNHOMN.

Ha mecTHOM ceTu ynuu, u OOpor, yunmTbiBask HEBLICOKME CKOPOCTU
apvxkeHns (50 KM/4 M MeHee), Ons NerkoBblX aBTOMOOMNEn LOnycKarT
LUMPUHY nosiocbl ABXeHna — 3,0 M, rpy3oBbIX — 3,5 M.

Mexay OCHOBHOWM Mpoe3Xen 4acTblo N BOPTOBbIM KAMHEM Ha Maru-
CTpanbHbIX yNuuax HenpepbIBHOrO ABWXEHUS NpeaycMaTpuBaloT Kpaesble
npegoxpaHuTenbHble nosiockl. LLUMpuHy KpaeBbix Monoc HasHayalT B 3a-
BMCUMOCTU OT MPUHATOrO Tuna GapbepHOro orpaxaeHus (npu ero Hanm-
41K) U YCrOBUIM BUOMMOCTU, HO HEe MeHee 0,75M.

d. O6wyro wupuHy npoesxel Yacmu YCTaHaBMMBAKOT Ha OCHOBa-
HUW JaHHbIX O LUMPUHE NOMOC ABWKEHUST U X KormdecTse no dopmyre (8):

B = ZBIQ.H. +B, ., (8)
i

rae B — obLuas LWnpuHa npoexert Yactu, M; B, — LWnpWUHa Monockl ABY-
XeHUA i-ro paga ABWKeHus, M; B, . — obLlas LWnprHa KpaeBbIX Nonoc (npu
HanMumun), M.

3.3. PacyeT WMpUHBLI TPOTyapoB

LUnpunHy TpoTyapa (B) onpepensatoT pacdeTom no dopmynam (9)-
(11), HO NPUHMMAIOT He MeHbLLE 3HaYeHUs YKa3aHHOro B Tabnuue npun. 2:

B=Z+L+d, 9)
Z=r-m+Kk; (10)
m:ﬂ, (11)

p

roe B — obwas wupuHa TpoTtyapa, M; Z — OCHOBHasi 30Ha MNeLexo4Horo
ABWXeHUs (MpoxoXas YyacTb), M; L — cymMMapHas LWMpuHa nosioc pasMeLLe-
HUS MaJT OCBELUEHUNS, ManbIX apXUTEKTYPHbIX (POpM, O3eneHeHns 1 apy-
rx anemeHToB 6GnaroyctponcTsa; d — 3a3op 6e30nacHOCTU, M; — LUMPUHA
OAHOW NOSIOChl ABMKEHUS newexoaos, paBHas 0,75 m; m — Tpebyemoe Ko-
NNYeCTBO NOJSIOC ABWMXEHNSA (MOMyYeHHOe Mpu pacyeTe Heuenoe 3HavyeHve
crneagyeT OKpyrnaTb B 60MbLUY0 CTOPOHY A0 LIENOro 3HayeHust); k — Konm-
4YeCTBO 3anacHbIX Moroc ABWKeHUs newexoaos (onsa TpotyapoB k= 1); N —
WHTEHCUBHOCTb ABWXEHMUS MeLeXo4oB B Yac MUK (CyMMapHO B ABYX Ha-
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npasneHusx), Yen./v; p — HopMaTUBHas NPOMyCcKHasi CNOCOBHOCTbL O4HOM
nonochkl ABMXeHus, Yen./u (npuHumaetca 800 ven./v).

3a3op 6e3onacHocTu (d) NpUHMMALOT:

— B Criy4yae rnpuMbIKaHUsi OCHOBHOM 30Hbl MELUEXOOHOro [BUKEHUS
HernocpeaCcTBEHHO K cTeHaM 3gaHus — 0,5 m;

— NP NMPUMbIKAHUM OCHOBHOW 30HbI MELLIEXOAHOrO OBWXEHUS HeMo-
CpeaCcTBEHHO K npoe3xen Yactn — 0,3 m.

3.4. HazHa4yeHMe WUpPUHbI NONIOC O3eNIeHeHUA

HasHaueHne LUMPUHBI NONOC 03efIeHEeHUsT B NonepeYyHom npodune B
3aBUCMMOCTM OT BbINONHAEMON UMW (PYHKLMM NPON3BOOAT:

— B LIENSIX pasgeneHns afieMeHToB nonepeyHoro npoduns — B COOT-
BETCTBMU C Tabn. 5.

— B UeNnsX pasMmelleHns NHXEHEPHbIX CETEN — B COOTBETCTBUM C
nnaHoM ux packnagku. [Ins npeaBaputenbHbIX pac4eToB Ha3Ha4YeHne Ln-
PUHbI TEXHUYECKMX MONOC OOMNyCKalT: B Npedenax MarncrparnbHbIX ynuy
obuieropoackoro 3HavyeHust — 8,0 M, paioOHHOro 3HadYeHunsa — 5,0 m.

— B peKkpeauyoHHbIX Lensax — He meHee 6,0 M.

— C LUEeNbo pe3epBnpoBaHus MecTa nojg nepcrnekTmBHoOe CTpouTenb-
CTBO — WHAMBMAOYANbHO C Y4Y4E€TOM CTaQMWHOIO Pas3BUTUS MOMEpPEeYHOro
npodunsi.

Tabnuya 5
LLnpuHa nonockl Ha ynuuax, m
MeCTOonoNoXeHUe Mnomnoch 06LLEeropoaCKOro 3HaYeH!s DAVIOHHOTO
CKOPOCTHOTO U Henpe- | perynmpyemoro 3HaYeHUs!
PbIBHOTO ABWKEHUS JBUKEHUS
LleHTpanbHas pasgenurenbHas 4.0/2,65 3,5/2,65 3,5/—
Mexxay OCHOBHOW Npoesxen
4acTblo U MECTHBIMU 3,0 3,0/2,0 -
nnmn 60KOBLIMU Npoe3aaMm
Mexay MPOE3KeN HacTbio 3.0/2,0 1,0/ B
1 TpPaMBaviHbIM NOSIOTHOM
Mexay npoesxen YacTbto 3,0 3,0 2.0~
N TPOTyapoMm
Mexay TpoTyapom 20 B _
1 TpaMBaviHbIM NOJIOTHOM ’

lMpumeyaHus.

1. B uucnuTene gaHbl 3Ha4YeHWst o HOBOTO CTPOUTENLCTBA, B 3HAMeHaTene — B CTec-
HEHHbIX YCITOBMSX 1 NMPWY PEKOHCTPYKLIMN.

2. B CTECHEHHbIX YCNOBUSAX U NMPU PEKOHCTPYKLMM Ha MarucTpanbHbIX ynuuax n goporax
perynupyemMoro ABWXKeHus, npu obecneyeHunm pacyeTHOM CKOPOCTU ABWXEHMs He Oonee
70 KM/, UeHTparnbHyl0 pasgenuTenbHyIo Morocy AOMyCKAaeTCsl He ycTpamBaTb UM NPUHUMATL
MOoCy LUMPUHON MEHbLLIE, MPUBEAEHHBIX B HACTOALLEN Tabnumue 3Ha4YeHW.
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3.5. BepTukanbHoe peweHue nonepeyHoro npodunsa

[TonepeyHble YKNOHbI 3NIEMEHTOB NOMNepeYHoro Npodounsa ropoackmx
YNy, HasHa4yarT n3 ycrosun obecrneyeHns BofooTBoda U 6e30nacHOCTU
OBWKEHUSA TpaHcrnopTa M newexonos. HanpasneHne nonepeyHbIX YKINOHOB
onpeaensaeTcsa nonoXxeHnem notka. BenvynHa nonepeyHoro ykrioHa 3aBu-
CUT OT TUNa NOKPbITHS.

[ns nokpbITUn 13 acdanbTobeToHa pekoMeHOYyEMbIM SABNAETCS YK-
noH 20%o, KOTOpbIN ObecnevnBaeT BbICTPOE OCYyLUEHWE MPOE3KEN YacTu
npu WnpmnHe ogHoro ckata Ao 15 m. MNpu 6onbLen WMpuHe Ha NpasBou no-
noce OBWKEHUS TOMLWMHA NIIEHKM BOAbl MOXET gocTuraTtb bonee 15 mm,
4YTO MOXET cKasaTbCA Ha 6e3onacHocTu OBWXeHus. [Npn WnpuHe ogHOro
ckaTa npoesxen Yactn 6onee 15 M nonepeyHbIn YKNOH JOMKEH ObiTb yBe-
nnyeH 0o 25-30%o. B npegenax npoes3xumx yacten no MeCTHbIM YCNOBUAM
3Ha4yeHne NonepeyHoro yKkrnoHa Moxet 6biTb yMeHbLeHo 00 10%o, B npe-
aenax TpotyapoB — Ao 5%eo.

Ha ynuuax u goporax ropogoB Heobxoanmo obecneynTb ycroBus
OBWKEHNA ManomMobunbHbIX rpynn HaceneHusa. besonacHble ycrnosua OBu-
XXEHWUS1 3TOW rpynnbl HACENEHNs1 BO3MOXHbI Ha MOKPLITUSX C MONEPEYHbIM YK-
NOHOM, He npesbiwatomm 20%o, NO3TOMY B npegenax TpoTyapoBs, a Takke
NPOE3XNX YacTen, NpegHasHayYeHHbIX Ong newexogHblx nepexodos, bonee
BbICOKME 3HAYEHNA NOMNEepPeYHOro YKroHa NpUMEHSTb HE peKOMeHyeTCS.

[na pasgenuTenbHbIX NOMoc, TEXHUYECKMX 30H, a Takke Moroc 03e-
NEHEHUST pa3Mep M HanpaBfeHe MonepeyvyHoro YKroHa BblOMpaloT Takum
obpasoM, 4Tobbl BOAA C HMX, Hecyllasi ¢ cobor YacTuubl rpyHTa U pacte-
HWIA, HE Nonagana Ha TPOoTyapbl U NPOE3XyH YacTb. Ha nonocax oseneHe-
HUA NPU UX LWMPUHE 00 4 M NonepeYHble YKINOHbl HEe PeKOMEeEHOYHTCH, a
BGopTOBbIE KAMHWN, OKANMASIOLWLME 3TU NOSOCHI, AOSMKHbI BbITh BbilLe UX MO-
BEPXHOCTM HE MeHee YeM Ha 5 cM. JTO NpedoTBpaLLaeT nonagaHne Bogbl C
Mosyioc O3ereHeHns Ha TpoTyap U NPoe3xXyto YacTb. Ha boree Lwmpoknx no-
nocax npegycmaTpuBatoT BOMHYTbIM MONepeYHbIn Npodousib C YKITOHaMN He
MeHee 20%o. BO3MOXXeEH 1 0QHOCKaTHbIW NonepeYyHbIn Npodusib 3TUX NOSIoc,
HO C 06da3aTernbHbIM PacrnosioKeHNEM IOTKa MO rpaHuLe Nornockl 03eneHe-
HUA. [py WMpUHE Nonockl o3erieHeHna B6oriee 6 M NOMNEPEYHbIA YKINOH He
pekomeHayeTcs npuHumath bonee 40%o 13-3a ONacHOCTU pa3MbliBa FpyHTa.

Mpumep Ne2

3apgayva. 3anpoekTMpoBaTh NonepeyHbIrn Npodub FOPOACKON ynnubl
B ycrnoBusix npumepa Ne1 npu crneayrowmx MCXOAHbIX AaHHbIX:

— nepcnekTuBHast MHTEHcMBHOCTbL AsukeHna N = 5000 npus. aBT./\v;

— MPOLEHT rpy30BbIX aBTOMObBUIEN B TPAHCMOPTHOM NOTOKe — 15%);

— TpamBanHoOe coobLeHe OTCYTCTBYET;
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— MNepcnekTMBHasi MHTEHCMBHOCTb [ABWXeHUs newexonos N, =
= 2000 yen./y, pyHKUNKN pekpeaLmn He NPeayCMOTPEHbI;

— WMpPUHA MOSIOC pa3MELLEHUS MadyT OCBELLEHUs, MarnbiXx dopm,
o3efieHeHns 1 apyrmux anemeHTos 6naroyctponctasa — 1,0 m.

PeweHue.

1. PaspaboTky nonepevyHoro npogusisa Ha4MHaem C HasHayYeHus -
PUHbI NPOE3XeN YacTn B creayoLen nocrneaoBaTenbHOCTH:

— pacyeT Konm4yecTBa Nosioc ABMXKEHUS,

— onpeaeneHne pac4ETHOro aBToMobuns;

— onpeaeneHne WMPUHbLI NOSTOC ABWXEHUS;

— onpeaeneHue odLen LWNPUHbI NPOoe3Xen YacTu.

1.1. Konn4yecTtBo nonoc ABMXeHnsa onpegensieMm ucxogsa u3 Heobxo-
AMMOCTM obecneunTb ABMKEHME TPAHCMOPTHbLIX MOTOKOB PacYETHOW WH-
TeHcMBHOCTN No dopmyne (1), oKpyrnsas nonyvYeHHoe 3HayeHwe o 6nu-
»KanLuero Uernoro YeTHoro Yymcna:.

no N 5000
z-P 0,7-2000

1.2. Pac4éTHbI aBTOMOOWUITb Ha MPOEKTUPYEMON yrnLe NPUHUMAaEM C
y4eToM MpoLeHTa OBWKEHUA rpy30BbIX aBTOMOOWMEN C cocTaBe TpaHC-
NopTHOro notoka — 15%, MHTEHCUBHOCTU ABMKEHUSI B OQHOM HanpasfieHumn
N; = N/2 = 5000/2 = 2500 npwuB. aBT./4. B cooTBETCTBUM C AaHHbIMK Tabn. 3
pacyeTHbIM aBTOMODUITb MPUHAT A115 BCEX MOSioc ABMXKeHus — rpy3osoi ().

1.3. OnpeaeneHne LWMPUHbLI NOSIOC ABUMXKEHUS:

LLUnpunHy BHYTPEHHUX MOMOC ABWXEHUS onpeaenum no dopmyne (5):

B'"'=x+0,5-D+A;
rne A=25m;, x=0,3+0,005-v=0,3+0,005-70=0,3+0,35=0,65 m,
D =11m. Torga
B''=x+05-D+A=0,65+0,55+25=37 m.

OkoH4YaTEeNbHO LUMPUHY MNPOe3Xen MosiIoCbl ABWKEHUS MNMPUHUMaEM
OKpYrnsisi MONyyYeHHoOe pacyeToOM 3HayeHue A0 Onwkanwero GonbLuero
3Ha4veHus, kpaTtHoro 0,25 m:

=3,57 =4.

B =375 m.
LLInprHy BHELLHMX NONocC ABMXeHUs onpeaenum no dopmyne (6):
B =y+0,5-D+A;
roe y =0,5+0,005-v=0,3+0,005-70=0,5+0,35=0,85m, D=11 m.
Torpa
B"'=y+05-D+A=0,85+0,55+25=39 m.
[MonyyeHHble pacyeToM 3HAYEeHUs1 LWMPUHBLI MOMOC ABWMXEHUS

bonbwve B, =3,75 M orpaHnymBaem aton BenuynHon. OKoHYaTernbHO
NPUHUMaEM:

mn1
B, =3,75 M.
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2. [NponsBenem pacyeT WnpuHbl TpoTyapa no opmyne (9):
B=Z+L+d;

roe Z=0,75-(m+ k); mzﬂ.

p
Mo ycnoeusim 3agaum L =1,0.
YuuTbiBas, YTO NPOEKTUPOBaHME BEOETCA B HE3ACTPOEHHbLIX Tep-
putopusax: d =0.

N y
Toraoa, ¢ y4eToM OKpyrneHuss m = — Ao bnvxaniero 6onbLIero Le-

J10ro Yymcna:

B=0,75- ﬂ+1,O +10=0,75- 2000
P 800

+1,0j+1,0 =40 m.

3. HasHaumm LWMpUHY Nosioc o3erieHeHus.

YuntbiBad, YTO peKkpeaumoHHble OYHKUMN HE NpeayCMOTPEHbl HACTOSA-
LM nonepeyHbIM NpodousieM, LUMPUHY NOSIOC O3eSIEHEHNSA Ha3Ha4YaeM UCXO-
As N3 HeODXOAMMOCTW pasaeneHnst TPAHCMOPTHBIX W NELLEXOAHbIX MOTOKOB, a
TakKe C y4eTOM MepcrnekTMBHOW NPOKMaaKN MHXEHEPHBIX KOMMYHUKaLWIA.

Ha maructpanbHbIX ynuuax panoHHOro 3HayeHusi B Lenax pasme-
LLIEHNS NHXXEHEPHbIX CETEN AOMNYCKAOT PacrnofnoXeHne OgHON TEXHNUYECKON
nonochbl lWmpuHon — 5,0 m.

B uensx pasgeneHna afemMeHToB MonepedHoro npouns LWMPUHLI
pasgenuTenbHbIX NOI0C Ha3Ha4Yaem B COOTBETCTBUM C Tabn. 1:

— LUMPUHY LeHTparnbHOW pasaenuTenbHON norockl HasHavaem B, =
= 3,5 M, KaK 4191 yCroBuUW CTPOUTENBLCTBA HA HE3ACTPOEHHbLIX TEPPUTOPUSIX.

— WWMPUHY pasgeniurernibHoM MOSocChl MeXAy Mpoe3Xen YacTbio U
TpoTyapoM Ha3Ha4yaeM B, = 2,0 M, KaK 4nsa ycroBuMi CTpouTenbCTBa Ha
HEe3aCTPOEHHbIX TEPPUTOPUSIX.

OkoH4aTesnibHO nonepeyYHbIn NPodunb NPUMET BUA, YKasaHHbIA Ha
puc. 1a:

— N
| |z
== ==
= =
£ 5
= =
F_ S |
40 |20 7.5 | 35 | 75 | 50 |40
e e i — T e >

Puc. 1a. lNonepeyHbit npogurib 20p00CKoU yruubl
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4. NPOEKTUPOBAHUE YIIULbI B NJTIAHE

4.1. O6Lwme nonoxeHus

[MpoekTupoBaHWe ropoackuxX ynuy, B MniiaHe BbIMOSTHAKT Ha KapTe B
macwTabe 1:2000 (1:1000, 1:500). Npwn BLIGOPE HanpaBneHUs ynuubl yyn-
TbIBAlOT Crieayolmne NCXOOHble AaHHbIe: Tonorpaduyeckme, rmgporeono-
rmyeckue n rmgpasnuyeckme. Ha ocHoBaHUM 3TUX AaHHbLIX POPMYNUPYIOT
OCHOBHble TpeboBaHUA K TpaccupoBaHuio ynuubl. OHKM BKOYaOT B cebd
yno6cTBO 1 6e30MacHOCTb ABWXKEHWS, 9KOSTOMMYECKyo 6e30nacHOCTb, KO-
HOMWYHOCTb CTPOUTENLCTBA.

[MockonbKy ynuua siBnsieTca MectoM Bogocbopa v oTBoAa NOBEPX-
HOCTHbIX BOZ CO BCEW Mpurerarwen Tepputopumn, ee Tpaccy pekoMmeHay-
eTCs CoOBMeLLaTb C eCTeCTBEHHbIMU TarbBeramu.

[MpoekTupoBaHUe ropoACKUX YNuu, BedyT C Y4eTOM OKpyXKatoLlero
naHawagTa, CTPeEMSCb K TOMy, 4TOObI ynvua XOpoLo rapMoHMpoBana ¢
npvnerawowen Tepputopuen. Npu aTom crneagyeTt nsberatb BbICOKUMX HACLI-
nen u rnyboKnx BblEMOK, CHXKAOLLMX 0630p OKpyKatoLen MecTHocTU. Ha
BCEX dneMeHTax ynuubl OOMKHO BbiTb obecrneyeHo paccTosiHue BUOUMO-
CTW, JocTaToyHoe AN 6e30MacHOro ABMXEHUS TPAHCMOPTHLIX CPencTB U
neLexoaos.

4.2. TpaccupoBaHue ynuubil

[Mpn TpaccupoBaHUM ynuL, PyKOBOACTBYHOTCS BeNMYMHaAMU dreMeH-
TOB NfiaHa, onpegerieHHbIMY B pasgene 2. 3TU 3Ha4YeHUs paccMaTtpusaroT
KaK MMHUMasbHO JONYCTUMbIE N NPUMEHSAIOT B UCKITHOMUTENBHBIX CryYasX.
B ocTanbHbIX criydasx, Korda 3TO He Bbi3blBaeT OOMOMHUTENbHbIX 0bbe-
MOB 3eMSsHbIX paboT, OPUEHTUPYIOTCA Ha BONbLUNE 3HAYEHWS.

Ha nepBom atane HeobxoomMmo paspaboTaTb BapuaHTbl ABYX Tpacc
(MarucTpanbHas ynuua u ynuua MeCcTHOro 3HadyeHWs) U HaHecTU UX Ha
KapTy B BUOE COYETaHUS NPAMbIX U KPUBLIX JIMHUIW. OTU NnHuM ByayT siB-
NATbCA nepBbIM NpubnmwxkeHvem nnaHa ynuy. lNpn atom Heobxogmmo
CTPEMUTBLCA K TOMY, YTODbI yron nepeceyeHnsa AByx ynuuy, 6bin 6nm3ok K
NPsSIMOMY, a KpuBble pacronaranncb Ha BTOPOCTENEHHOM yrvue (MeCTHOro
3Ha4veHus). He criegyeTt npoknageiBaTb Tpaccy ynvubl NO yyacTkam, rae
YKIMOHbl MECTHOCTU BAOSb €e HarpaBneHus npeBbiwaoT unn 6nmsku K
MaKkCcUMarbHO LOMyCTUMOMY. JTO MOXET MpMBECTU K HeobBOoCHOBaHHOMY
YCTPOWCTBY rMyBOKNX BbIEMOK U BbICOKUX HaCbINEN.

Ha maructpanbHbiX ynvuax HenpepbiBHOTO OBWXKEHUSA npegycmar-
pUBAaIOT MepexofHble KpvBble, a Npu MUCMNONb30BaHUM MUHUMASTbHBIX pa-
ANyCcOB B NriaHe — Bupax. [Ana obecnevyeHns BO3MOXHOCTU pa3MeLLeHuns
nepexoaHbIX KPMBbIX U OTrOHAa BUpaXKa Mexay ABYMSA KPYroBbIMU KPUBbLIMU,
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HanpaBfieHHbIMW B OAHY CTOPOHY crnefyeT usberatb KOPOTKUX MPAMbIX
BCTaBOK. [1pn BnMcbIBaHUM NepexoaHON KpUBOW, ee MOMOBUHY pacnosara-
0T 0O Havana (nocre KOHUa) KpyroBom KpUBOW.

4.3. HasaHauyeHue NnapamMeTpPOB KPUBbLIX B MNJiaHe

HameuyeHHbie npsAamMblie N KpuBble JIMHUWN TpacCCbl yInLy 3aMeHAT J10-
MaHbIMW. CDI/IKCI/IpyIOT NnonoXeHne BepLunH yrrnos rnoBopoTa U U3MepArT
BEJIMYNHY YIJ10B. E,J'IFI onpepneneHnda pagnyca paccymTtbiBaloT €ro npenBa-
putenbHOE 3Ha4YeHune no M3MepeHHOVI 6MCCeKTpVICe:

Bf
R= > (12)

1

-1
o
COS—
2

roe R'— npegBaputenbHOe 3HayYeHue paguyca, M; B' — 3HadyeHne buccek-
TPWUCbI, M; o — Yron NoBopoTa Tpacchl, °.

[MonyyYeHHOe 3Ha4YeHWe paguyca KpMBOM B MilaHe CpaBHUBAKOT C MU-
HUMarbHO AOMYCTUMbIM B COOTBETCTBUN C HOPMATUBHBLIMU JOKYMEHTaMW.

Ecnn TpeboBaHMe He BLINOSMHAETCSH, TO HEOOXOAMMO MepenpoeKkTu-
poBaTb Y4aCTOK MnaHa, U3MEHMB NMpu 3TOM MOSIOXKEHNe BEPLUMNHBI yriia unm
BENUYMHY paguyca KpuBOW B NraHe.

Ecnn tpeboBaHne BbINOMHAETCHA, TO Ha NflaH HAHOCAT OCHOBHbIE
TOYKM KPYroBOW KPMBOW (Hayaro KpMBOW, KOHEL, KPUBOW, CEpeanHa KpMBOU
n Buccektpuca). Npn 3TOM BENMUYMHY pagnyca OONyCKaeTCa OKPYrnaThb Ans
ynpoLleHnss ganbHenwmnx pacyetoB. OgHOBpEMEHHO Heobxoammo ornpe-
AeNUTb OCHOBHbIE MapameTpbl KPYroBOW KPUBOW:

T:R-tg%; (13)
K:m; (14)
180°
1
B=R.|—__1|; (15)
o
cos—
2
I=2T —K. (16)

[MonyyeHHble AaHHbIE BbIMUCLIBAKOT Ha MiaH U O4HOBPEMEHHO 3aHO-
CAT B BEOOMOCTb YrfoB NOBOPOTA, NpsAMbIX U KpuebIX (puc. M4.1, npun. 4).
Mpn mMcnonb3oBaHMM MEPEXOOHbIX KPUBbLIX HEOBXoaMMO onpenenntb ux
AJIMHY U OTNOXMWTb Ha NnaHe nepes KpyroBon KPUMBOW M nocne Hee. [AnuHy
nepexoaHON KpMBOW onpenenstoT no gopmyne:
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V3
[ =—2FP—| (17)
47-R - j
roe L — pnvHa nepexogHou KpuBoWn, M; R — paguyc KpuBoW B MnaHe, M;
V, — pacyeTHasi CKOpOCTb, KM/Y; j — BENUYMHa HapacTaHus LIeHTPObexXHOro
ycKopeHust, m/c.

BenuunHy HapactaHus LeHTPOBEXHOro YyCKOpEHUS onpeaensitoT 13
3Ha4YeHUN pagnyca KpuBoKM B NSiaHe N pacyeTHOW CKOpOCTU (puc. 2). 3Ha-
YeHUs j Ha rpadouke, nexawime HKe KpUBOW 2, yOOBNETBOPAIOT pexnmMam
OBWKEHUS OCHOBHOM Macchl BoauTenen (85%), noaToMy pekoMeHOyTCS
B KayecTBe pacyeTHbIX. O6nacTtb paboumx 3HaYEHUI j NEXUT MeXaY Kpu-
BbiMn 2 1 1 [5].

1, Mfck

<

1,2 =
ﬂ"i d ,__.-" _.;-"'f "'w.
0,3 T 1
7 ..-:_.."*" -
II&;"I'-'II
0 0,1 0,20 ViigR

Puc. 2. pacuk Onsi onpedeneHusi pac4emHo20 HapacmaHusi
UeHMpPOobexXHo20 yYCKOpPeHUs

[Npun ncnonb3oBaHUM BUpaxa, HeobXoanMo onpedenvTb ANuHY y4a-

CTKa ero oTroHa. JTO 3Ha4yeHve onpeaenstoT B 3aBUCUMOCTU OT LLUMPUHbI
Mpoe3Xen 4YacTu, NornepeyHoro yKnoHa Bupaa v AOMOMHUTENBHOrO YKIo-
Ha, BO3HMKAaIOLLEro rnpu nogbemMe HapyxHOW KPOMKU MpoeaXemn YacTu Haf
MPOEKTHLIM YKITOHOM NPU OTIOHE BUpaxa:
| Bi,

oTr . ’

/

aon
rae Lo — ANWMHA OTroHa Bupaxa, M; B — lumpuHa npoesxeun 4yactu, M; iy —
YKITOH BUpaxa, B AONSX eQUHNLDbI; jon — AOMOSTHUTENbBHbLIN YKINOH (ANns Ma-
rmcTpanbHbiX ynuy, — 0,01, onsa mecTtHoix ynuy — 0,005), B gonax eamHuubl.
AHarnormyHbiM obpa3omM onpedensioT napaMmeTpbl ANs BCeX OCTalb-
HbIX KpUBbIX B nnaHe. Npn 3ToM He0BX0ANMO UCKITHIOUYUTDL HANOXeEHE OBYX
CcoCeHNX KpYroBbIX KpuBbIX. Kaxkgasa nocrneayrowas KpuBas OOSmKHa Ha-
YMHATBLCA MNocne KoHua npeabliaywen. [pyu HanoXxeHun KpmBbIX OpYr Ha
apyra criegiyeT, ecnn 9TO BO3MOXHO, YMEHbLUUTbL pagnyc KpUBOW U U3-

(18)
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MEHUTb MECTOMOJSIOXEHNE BepLUMHbI yrra nosopoTta. Ecnn ase cocegHue
KpvBble HanpasfeHbl B pa3Hble CTOPOHbI, TO HEOOXOAMMO OCTaBMnATb NPs-
Myto BcTaBky He meHee 100—150 m.

[Mocne Ha3HavyeHusa paguycoB KPYBLIX B MaHe 1 onpegesieHns nosio-
XEHMSI OCHOBHbIX TOYEK KPYroBbIX M MEPEXOOHbIX KPUBbLIX MO KaXaown u3
NPOEKTUPYEMbIX YruL pa3bmBaloT NMUKeTaX. Ha 3aCTpOEHHbIX TeppUTopUaIX
nuKkeTax npuHumarot ¢ warom 20 m. NMpu pas3buBke nukeTaxa, AeTasnibHO
onpenenstT NofoXKeHne NMKETOB Ha yYacTKax KpyrosbIX KpyBbIX. [ns aToro
yaobHee Bcero 1Ucnosb3oBaTb METO, MPSIMOYIoSibHbIX KoopauHat (puc. 3).

v

0 X
Puc. 3. Cxema k pa3bueke nukemaxxa Ha Kpy208bIX KpuebIX
I.-180
O =""5
n-R
X, =Rsing;

_ 2Rsin? e
Y. >

raoe HK — pacnonaraemoe B KOHLE Urin B Ha4vane KpyroBou KpMBOW Havaro
CUCTEMbI KOOPAWNHAT,; I, — pacCTOAHWE OT Hayamna Unn KoHua KpyroBom Kpu-
BOW [0 OaHHOM TOYKU, M; ¢c — Yrosi, CTArmBarowmm ayry OnuHon I, °;
Xe, Yo — KOOpANHATBLI TOYKM C.

4.4. OchopmneHune nnaHa

Mnan ynuy, ocpopmnstot B cooteetcteum ¢ TOCT 21.701-2013. lNpu-
Mep odopmrieHns npegcrasneH Ha puc. 14.2, npvn. 4. [Ina kaxgon ynu-
Ubl yKa3bIBaoT:

— Hayaro 1 KoHeL, Tpacchl;

— KWITIOMETPOBbIE yKasaTenu, LUTpMXamMu MNOKasbliBalT MOSOXKeHWe
NMUKETOB, NOANUCHIBAIOT NMUKETI;

— OKOJ10 BEPLUWH YrroB NOBOPOTa BbINUCLIBAKOT UX NapamMeTpsbl;

— MOANUCLIBAKOT Ha4vario N KOHEL, KPYroBbIX U NepexoiHbIX KPUBbIX.
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Mpumep Ne3

3apgayva. Onpefenntb NUKeTaxHble 3HaYeHus Hadvana (HKK) n koHua
(KKK) KpyroBow KpmMBoUW Npu crnegyowwmx NCXo4HbIX AaHHbIX:

— yromn noBopoTta o = 25°;

— paguyc kpyrosou kpuson R = 1000 wm;

— pacctosiHne oT HT go BY1 coctaensieT 420 m.

PewieHue.

1. Haxoomm nukeTaxkHoe 3HadeHue BepluuvHbl yrna: MK BY1 4+20.

2. OnpegensieM OCHOBHbIE 3fIEMEHTbI KPYroBOW KPUBOW:

T = Rtg% - 1000tg% = 221,69 Mm;

« _ Rra_1000-7-25

— = =436,33 M;
180 180
1 1
B=R.|——-1|=1000 —-11=24,28 m;
o 25
COS — COS—
2 2

O0=2T-K=2-22169-436,33 =7,05 m.
3. OnpegensieM nuKeTaXHoe 3Ha4YeHWe Hadvana M KOoHua KpyroBow
KPUBOW:
BY1-T =TKHKK =TK BY1 4+20,00 — 221,69 =K HKK 1+98,31;
MK HKK+K = MK KKK = K HKK 1+98,31 + 436,33 = 'K KKK 6+34,64.
[0 n3BeCTHOMY MUKETaXXHOMY 3HAYEHMIO Ha4vana u KOHLA KpyroBbIX

KPUBbIX BblMUCITAEM OJIMHbI NMPAMbIX BCTABOK. 3anosnHsem BegOMOCTb yr-
J10B MNMOBOPOTA, NPAMbIX N KPUBbIX.

5. MIPOEKTUPOBAHUE NPOAOJIbHOIO NMPO®UIA YNIULI

5.1. O6wume nonoxeHus

[Mpn npoekTupoBaHUn NPOLOSILHOMO NPOMUIIA rOPOLCKON YNULbl He-
006X0auMOo CTPEMUTBLCS K TOMY, YTOObI Bbina obecneveHa NaBHOCTL Tpac-
Cbl, @ Takke 6e30MacHOCTb OBWKEHUSA C pacyeTHOM ckopocThbio. IMpu cno-
KOMHOM peribedpe MeCTHOCTU NPOLOSibHbIM NPOdUITb NPOEKTUPYIOT C He-
BonbWwMMK yKNoHamu, obecnevmsaoLMMM OTBOS, NOBEPXHOCTHBLIX BOA MO
notkam npoeaxen Yactn. Cnegyet nsberatb ropnsoHTarbHbIX Y4aCTKOB MO
noTKaM Npoe3Xen YacTu.

NcxogHbIMM JaHHBIMU ONs1 NPOEKTUPOBAHNUS MPOEKTHOW FIMHUM SIB-
NATCA: reoMeTpuyeckme napameTpbl 3fIEMEHTOB NPOLONbHOMO NPoduIs
(onpegerneHHble pacdeToM UMW NPUHATbIE B COOTBETCTBMM C HOPMaTUB-
HbIMW JOKYMEHTaMn); OTMETKM MOBEPXHOCTU 3EeMIIN MO OCU YNULbI; UHXe-
HEepHO-reornornyeckme ycrioBms panoHa NpoeKTMpOBaHWS.
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[MpoaonbHbIN MPOodUnb BblYEPUYMBAOT MO CTPOro pernameHTUpoBaH-
Hon cbopme (Npwn. 5), ncnonb3yst BOKOBKMK, N306paXKeHHbIN Ha puC. 4.

™

Tun MecTHOCTH No yBRaXHeHUo* @
cnesa ©
[14]
3 | Tvn nonepeyuHoro npocpuns
% cnpasa ©
=
0 YknoH, %o; o
E BEPTUKANbHAA KpuBad, M Al
- - .
©
g
C OTtmeTKa ocu goporu, m L
~
4]
z o 0
S 3 OtmeTKa penbeda, M -
T T
= I
; ©
© = o
8 PaccrosiHue, m -
L
MukeT,
o
af1eMeHTbl NnaHa, N
KUNOMETPbI
10 | 45 , 20 P

* Mpadby npuBoasaT Npu HeobxoauMocTu.

Puc. 4. bokosuk rpodosibHO20 Mpoghursis yruy Ha 3acmpoeHHoU meppumopuu [2]

CHavyana Bbl4EPYMBAIOT HWXKHIOK 4YacTb [AOKYMEHTa, 3anoSfiHsAT
CETKY NpoLONbHOro Npoduna u CTPOAT NPodusbL NOBEPXHOCTU pernbeda
no ocu ynuubl. MNMpn HEOBXOAUMOCTM CTPOAT rPYHTOBbLIN pa3pes C ykasa-
HUEM CKBaXXUH.

3anonHaT CTpoky «[MKeT, anemMeHTbl nnaHa, KUIIoMeTpbl» H6OKOBU-
ka. [lns atoro GepyT gaHHbIE C NnaHa ynuu 1 BeJOMOCTEN YrioB NOBOPOTA,
NPSAMbIX U KPUBBIX. [19 NPAMBIX y4acTKOB yKasblBalOT UX AnNunHy. Kpyrosble
N NepexofHble KpMBble NoKasbiBaloT C MOMOLLLI0 COOTBETCTBYHOLLMX CKOBOK,
B Npegenax KoTopbIX NOAMUCLIBAIOT BCE XapaKTEPUCTUKKM YrIIOB NOBOPOTA, a
TakKe yKasblBaloT NMUKETaXHbIE 3HAYEHMS HaYarna 1 KoHUa KpUBbIX.

Ctpoky «PacctosiHue» 3anonHsaT ncxons n3 pasbuTtoro Ha nnaHe
nuketaxa c warom 20 m.

B ctpoke «OTmeTKa penbeday 3anucbiBatoT OTMETKU 3eMIN MO OCU
ynuubl. MNpogoneHbIn Npodune penbeda rno ocu ynuubl NpeactasnsoT C
NMOMOLLLbIO MUKETOB U XapaKTePHbIX (NSTKOCOBbLIX) TOYEK.
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Hanee no otmeTkam pernbeda CTPoAT NNHUIO NOBEPXHOCTU 3eMinN —
«YEPHYI0 NMHUIO». [lapannenbHO 3TOM NUHUKW, HWXKE Ha 2 CM, NPOBOAAT
NMNHWIO, OT KOTOPOW BbIMOSHAT MOCTPOEHNE reonorm4eckoro npogouns.
Ero BblvepumBaloT B cBoeM Macwtabe. B HeobxoauMbix MecTax ykasbiBa-
0T NONOXXeHWe WypdoB N CKBaXWH. YPOBHU 3aneraHus rpyHToB MOKasbl-
BalOT OTMeTKaMu. PacctosHua mexay Lypgamm 1 CKBaXXMHaMu MpUHK-
MatoT B COOTBETCTBUMN C HOPMATUBHBLIMU JOKYMEHTaMMU.

5.2. OnpepeneHne KOHTPOSbHbIX (OMOPHbIX) TOYEK

Ha 3acTpOeHHbIX TEpPPUTOPUSX XapaKTep CHeronepeHoca M BOOHO-
TENNOBOrO peXxmuma OTNiMYaeTcsl OT 3aropoAHbIX aBTOMOOUIBbHLIX OPOT.
[MoaTomy pykoBoasLuaa paboyasi oTMeTka nNpu NPOEKTUPOBaAHUN NPOLOSb-
HOro Npodpuns He aBnaeTcs onpeaensowen. lNepen HaHeceHNEM NPOEKT-
HOW NIMHMM HeOBXo4MMO ONpeaennUTb KOHTPOSIbHbIE (ONOPHbIE TOYKKM). Ta-
KAMKM TOYKaMM ABNAOTCS: OTMETKN Ha nepecevyeHnsix B OAHOM ypPOBHe, OT-
METKWN Ha nroLagax, yrnax KBapranoB U KpacHbIX NIMHUAX, a Takke OTMeT-
kn JIQI, MmocToB, NyTENPOBOAOB, TOHHENEN, 3arN0XXEHUN KPYMNHbIX NOA3EM-
HbIX CeTEN U OPYIrMX UHXEHEPHbIX COOPYKEHUMN.

[Mpn nepecevyeHnun ynuu B 0OHOM YpPOBHE LieriecoobpasHO HaHOCUTb
NPOEKTHYIO NMUHWUIO FMaBHOM (MarucTpanbHOW) yruubl HE NPUBA3bLIBAACH K
TOYKe MX nepeceyeHus. [lanee onpenensatb NPOEKTHYIO OTMETKY B TOYKe
nepecedyeHnsa. M ncnonb3oBaTb €€ Kak KOHTPOSbHYIO TOYKY Mpu NPOEKTU-
poOBaHNN BTOPOCTEMNEHHON YNnLbl (MECTHOrO 3HaYeHUs).

5.3. NpoekTupoBaHne NPOEKTHOU JIMHUU METOAOM «TaHr€eHCOB»

[Mocne HaHeceHWA Ha NPOAOSbHbIM MPOUIb «YEPHOU JIUHUNY» U
KOHTPOSTbHBIX (OMOPHbIX) TOYEK NPUCTYNAalOT K HAHECEHWUIO MPOEKTHOW Nn-
HUW. Hame4valoT BapmaHTbl MPOEKTHOW FIMHUMK, KOTOPble HAHOCAT Ha Npo-
AONbHbIM NPOodUIb KapaH4awoM B BUAE COYETaHWUSA MIiaBHbIX MPSMbIX U
KPMBbLIX JIMHUIW. JTO nepBoe NpubnmkeHne NPoekTHon NuHun. OpgHoBpe-
MEHHO HeOoDXOAMMO KOHTPONMPOBAaTbL reoMeTpuUyecKkne napameTpbl ane-
MEHTOB MPOAOSbHOro NPOdUIIA Ha COOTBETCTBUE NpeaesibHO A0MYCTUMbIM
3Ha4yeHusaM, onpeaesieHHbIM B pasgene 2.

Ha ynuuax ropogoB Heobxoaumo obecneyunTb YCNoBUS OBVXKEHWS
MarioMOBUIbHLIX TPYMN HaceneHusd, no3ToMy Mnpu HasHadYeHuu npenesib-
HbIX BEMMYUH NPOAOSbHbLIX YKIOHOB TPOTyapa HeO6XoauMO pPyKOBOACTBO-
BaTbCA JOMNYCTUMbIMU 3HAYEHUSIMU, ONpeaesieHHbIMU B HOPMaTUBHbIX J0-
KyMeHTax A5 MarioMobunbHbIX rpyrnn HaceneHus.

[MpoekTHas NMHUS OOSMKHA YyYUTbiBaTb rEOMETPUIO MiaHa Tpacchl
(NonoxxeHue KpuBbIX M NPSMbIX BCTABOK B MraHe). [lepenomsl NpoaoribHO-
ro npouna pekomeHOyeTcs pacnosiaratb B npegeriax KpMBbIX B MraHe.
PacctosHna mexagy nepenomamu npogosibHoro npodomnst OmkHbl obec-
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neymBaTb BMMCbIBaHWE OBYX COCEOHUX BepTUKarbHbIX KpMBbIX. Ons yny4-
LLIEHMS YCNOBUIA BUOUMOCTU HanpaBneHnst Tpacchl KpUBbIE B MilaHe PeKo-
MeHOYeTCS HauMHaTb paHbLUe KPUBbIX B NPOAOSILHOM npodoure.

[ns obecneyeHns BOOOOTBOAA HE OOMYyCKalTCs YKITOHbI MeHee 5%..

[MpoeKkTHas NIMHUA 3aMeHsIETCS JTOMaHoW NiHKen (TaHreHcamu). Oa-
HOBPEMEHHO (OUKCUPYHOT MOSTIOXKEHUS BEPLUWH NEPENIOMOB JTOMaHOW fIMHUM
N 3aHOCST UX B COOTBETCTBYHOLLYIO CTPOKY NMPOAOSbHOMO Npodounssi.

OnpenensatT 3Ha4YeHNSA NPOLONbHbBIX YKIOHOB JTOMaHOM fIMHUN.

i Ah
Al
roe i — YKNoH, B OONAX eauHuubl; Ah — npesbllleHne BepLuvH, M; Al — 3a-
noXeHve (OsiMHa oTpeska NTIoMaHon), M.

B macwtabax npogonbHoro npoduns onpeaensaoT anvHy Al' n npe-
BbllWeHne Ah' oTpeska nomaHon. BeiamcnsaoT yKIoH /. PaccuMtaHHoe 3Ha-
YeHMe YKINoHa COMOCTaBMST C MakCuMarbHO gonycTumMbiM. Ecnin Tpebo-
BaHWeE BbIMNOSIHAETCS, TO 3HAaYEHNE YKITOHa OKPYISOT 4O LerbIX 3Ha4YeHUN
N 3anncbiBaloT B CTPOKY «YKIOH, BepTUKanbHasi KpuBas» MNpPOOOSIbHOMo
npocouns. MNockornbky B pesyrnbTarte OKpYrneHNa U3MEHAITCA OTMETKM TO-
4yeK, Npy HeobXOAMMOCTW, KOPPEKTUPYIOT MOJSIOKEHUE OTpe3ka FoMaHom
NMHUM Ha 4depTtexe. [pu aToM HeobxoauMO crneguTb 3a NPOXOXAEHUEM
NPOEKTHOWN NMHUWN Yepe3 KOHTPOSbHble Touku. Ecnn TpeboBaHne He Bbl-
NONHSETCS, cnegyeT N3MEHUTb NOSIOXKEHNE BEPLLUMH FTOMaHOM NIMHUN.

[Mocne HasHa4YeHNsa YKINOHOB Ha BCEX OTpes3Kax JIoMaHou onpeaens-
0T 3HAYEHUSA pagMyCcoB BEPTUKANbHbIX BbIMYKMbIX U BOMHYTbIX KPUBbIX. Pa-
ANYCbl KPUBbLIX B MPOAONBbHON npodusie BbIMUCAAT MO U3MEPEHHbIM C
y4yeTOM BEpPTMKabHOro Maclutaba 3Ha4yeHnsaM BuccekTpuc:

!/
Ru=8;f, (20)
Q)
roe R'— npegBapuTenbHOE 3HaYeHWe paguyca BepTuKaribHOW KPUBOW, M;
B' — buccektpuca, nsamepeHHasi ¢ y4eToM BepTuKanbHOro maclutaba, wm;
® — anrebpanyeckas pasHOCTb YKINOHOB, B AONAX €OUHULbI.

BenuunHa anrebpanyeckon pasHOCTM YKNOHOB 3aBUCUT OT 3HaKa YkK-

FIOHA 1 ero BEeNNYUHbI:

(19)

& =iy iy (21)
[Mpn aTOM:

. I -
I o ‘ Iz
14 i1
I .
I

& =i +i, & =iy — | ® =i, =i
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3HayeHne nony4yeHHoro paguyca R' conoctaensitoT C MUHMMAIbHO
AoNyCTUMbIM 3HadeHneM. Ecnun TpeboBaHMe HOpMaTUBHLIX LOKYMEHTOB
BbIMOMHAETCA, TO 3Ha4YyeHue R’ oKpyrngawT Ana ynpoweHus OanbHenwwmx
pacyeToB. Ecnu 3HayeHne R' MeHbLle MUHUManbLHO 4OoMyCTUMOro, TO Ccrie-
ayeT nMbo NPUHATbL 3HA4YeHWe paBHbIM MUHUMArbHOMY, MO0 U3MEHUTL
NOMNOXeHNe BEPLUMH JTIOMaHOW, NMMBO M3MEHUTb MOSIOXKEHME MEPBOro Npu-
BrvkeHna KpacHon nNnuHuKM. B nocnegHux AByx criydasax cnegyet sMeHUTb
3Ha4YeHNa NPOAOSIbHbBIX YKITOHOB, 3a(PUKCUPOBAHHbBIX paHee B COOTBETCT-
BYHOLLIEN CTPOKE NPOaO0SbHOro Npoduns.

1o ycTaHOBMEHHOMY 3HaYeHUO paguyca BepTUKaribHOW KPUBOW Bbl-
YUCNAT 3HAYEHUS BCEX OCTalbHbIX ee napamMeTpoB:

K=R-& (22)

T2 (23)
2

- (24)

roe K — onvHa KpuBow, NpUHMMaemasi npyu pacyeTe paBHOM ee ropu30H-
TanbHOW NpoeKkumMn, M; T — TaHFeHC BepTUKaNbHON KPUBOW (FOPU3OHTanb-
Has NPOEKUMSI PACCTOSIHUA OT BEPLUMHbI 4O Havarna unm KoHUa KpUBOW), M.

[laHHble BblMMCIIEHNA BbLINOSTHAOT ONA BCEX MEPESIOMOB FTIOMaHOWN.
[Mpn aTOM He JonycKkaeTCa HanoXeHWe coceHUX KPpUBbIX ApYr Ha gpyra.
[MukeTakHOEe 3HayYeHMe Havana nocrenywen KpuBorW AOSMKHO ObITb
Bonblue MUKETaXXHOrO 3HAYEeHUs1 KOHUA npegpiaywien. B cnyvyae Hanoxe-
HUA cnefyeT YMEeHbLUMTb pagnycbl COCEQHUX KPUBBIX, HO HE MEHee Hop-
MaTMBHOIO, SIMOO M3MEHUTb MOMOXEHNE BEPLLMH FTIOMaHOW JIMHUN.

[Mocne pacyeTa NapamMeTpoB BCeEX BEPTUKarbHbIX KPMBLIX onpene-
NAT OTMETKN JTOMaHOW NIMHMM Ha BCEX NMUKeTaX M 3anucCbiBaloT B COOTBET-
CTBYIOLLYIO CTPOKY npofgoribHoro npodpuns. MNMepen Hayanom pacdeta oOT-
MeTKa XOTsl Obl O4HOM TOYKM OOSMKHA ObITb M3BECTHA (Ha4yano Mnn KOHeL,
OTMETKa nepeceyeHusi, oTMeTKa No MOCTY UK acTakage v T.4.).

BblumcnaioT paboune OTMETKWU, MONOXUTENbHbIE 3HAYEHUST NoanNu-
CbIBalOT Ha4 NPOEKTHOW NIMHUEN, OTpuUaTernbHble 6e3 3Haka Nog HeWn.

B npegenax BepTuKanbHbIX KPUBbLIX BBOAAT NOMpPaBKM K pabounm u
NPOEKTHbIM OTMETKaM:

2
Ah = l— (25)
2R
roe Ah — nonpaska K paboyern oTMeTKe B nNpegenax Kpneon, M; R — paguyc
BEPTUKaNbHOM KPUBOW, M; [ — pacCcTOsiHME OT Hayvarna uim KoHua KpMeBou 40
nuKeTa unm NCOBOW TOYKN, M.

Bce oTMeTKM BLIMUCNAOT N NPeACTaBndAloT Ha YepTexe C TOYHOCTbIO

00 CaHTUMeTpa.
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5.4. OcpopmneHue npoaonbHOro npocpuna ynuubl

MpogonbHbIN Npodusrib ynuubl ocpopmnsoT B cooteeTcTeum ¢ TOCT
21.701-2013. MNpumep ocopmnenus npeactasneH B npun. 5. [Npu 3anon-
HEHMM HeobxoOuMO pPYKOBOLCTBOBATLCA cnegylowmMm. Bce npoekTHble
AaHHble MOAMMCLIBAKOT U BblYEPYMBAKOT KPacHbIM LBETOM, BCE CyLLECT-
BYIOLLIME AaHHbIE — YEPHbIM.

6. MOCTPOEHUE BEPTUKAJIbHOWU MNNAHUPOBKU

6.1. Oowume cBegeHunA

BepTukaneHass nnaHuvpoBKka (MraHWUpOBaHWE) rOPOACKUX TeppuTo-
PUA — 3TO KOMMSIEKC UHXEHEPHbIX MEPONPUATUA MO NUCKYCCTBEHHOMY W3-
MEHEHUIO 1 Npeobpas3oBaHMIO CyLLEeCTBYOLWEro pernbeda ¢ uenbio cooT-
BETCTBMUS ero TpeboBaHUAM rpagocTponTenbCcTBa.

BepTukansHaga nnaHnpoBKa ropofCcKUX TEPPUTOPUN NO3BONAET:

— OpraHn3oBaTb CTOK NOBEPXHOCTHbIX BOL;

— obecneunTb H6e3onacHble yCrnoBus ABWXKEHUSI TpaHcrnopTa u ne-
LLIEXO0B;

— obecneunTb MUHUMAarbHbIE 3aTpaThl Npu pa3paboTke N TpaHCNop-
TUPOBKE rPyHTA.

YKasaHHble 3aa4yum peLlatoT B Npouecce COCTaBlieHUS NPOEKTa BeEp-
TUKaNTbHOW NMaHUPOBKMN FOPOACKUX TeppuTopun. B 3aBucumocTtn o1 pe-
lWaeMblX 3a4a4 MoXeT ObITb BbibpaH OOUH U3 crnedyrwmux MeTodoB pas-
paboTKM BEPTUKASIbHOM MITaHUPOBKU:

Memod npoeKmHbIX OMMEeMmOK 3aKn4yaeTcs B YCTaHOBMEHWUU
OMOPHbIX BbICOTHBIX TOYEK MPOEKTUPYEMON MOBEPXHOCTU U NMPUMEHAETCH
Ha paHHUX CcTagusax pa3paboTkM MPOEKTHOM AOKyMeHTaumn. [Mpu nomoLum
9TOro MeToda peLuatoT BONPOChbl B3aUMHOW BbICOTHOW YBA3KM 3HaAYUTESb-
HbIX NnoLwiagen ropoacKkux TEPPUTOPUA — MUKPOPAMOHOB N PariOHOB Mpw
obecrneyeHn MMHUMyMa 3eMnsiHbIX paboT.

MemoO npoekmHbIx 20pu3oHmMarnel ABnseTca getanbHbiM METOo-
AOM pa3paboTkn BepTMKanbHOM MaHMPOBKK, NP KOTOPOM 3anpoeKkTUpo-
BaHHasi MOBEPXHOCTb OTODpaXaeTcsl Ha reoe3nyeckom nraHe npu nomo-
LM NPOEKTHbIX («KpacCHbIX») ropu3oHTanemn, otobpaxaroLmx NpoekTupye-
MbI penbed MECTHOCTU. JTOT MEeToa AeTanbHO pelwaeT 3agadm obecne-
YeHMs1 CTOKa MOBEPXHOCTHbLIX BOA4 WM Ge3onacHbIX YCMOBUA LBUKEHUS
TpaHcnopTa 1 newexonos.

6.2. NocTpoeHue BepTUKANbHON NSIAHUPOBKU
MEeTOAOM MPOEKTHbIX FOPU3OHTaren

McxooHbIMM JaHHBIMW NS BbINONIHEHNSA BepTMKaﬂbHOVI NNaHNPOBKA
MEeTOAOM MPOEKTHbIX rop|/|30HTane|7| ABNAEeTCA nnaH HpOGKTMpyeMOVI yinu-
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Lbl C HAHECEHHOW BeayLLEn (OCEBOMN) NMUHUEN, TOMKaMK NepenomMa NpoeKT-
HOW JNIMHUM N 3HAYEHUSIMU MPOAOSIbHLIX YKIOHOB MeXAy HUMW, KOTopble
HAHOCATCA Ha NnaH B COOTBETCTBMM C AaHHbIMW 3anpoekTUpPOBaHHOIO
NPOAONbHOro npocpvmﬂ (pwnc. 5).

J -\\\
! ‘ 164.60 165.30 .
\

—'\\

\ \

Puc. 5. lNpumep npedcmasrneHusi UCXOOHbIX OaHHbIX

BepTukanbHyto NNaHMpoBKY METOAOM MPOEKTHLIX FOPU3OHTaNen Bbl-
NONHSAOT rpaoaHanMTUYECKNM CnocoboM B crieayoLem nopsiake:

1) ycTaHaBNMBalOT MOMOXEHWE MPOEKTHbIX rOPU3OHTanen Ha Beny-
LLen (oceBOW) NIMHUKN NPOEKTUPYEMON YNNLIbI;

2) yCTaHaBNMBAKOT MOSIOXKEHNE rOPU3OHTaNen Ha NoOBEPXHOCTUN ynu-
Libl C y4ETOM €€ NonepeYHbIX YKIOHOB.

[MocnenoBaTenbHOCTb  BbIMOMHEHUST  BEPTUKANbHOW  MNaHMPOBKM
yNuubl NokasaHa Ha puc. 6.

[na onpeneneHns NONOXEHUSA NPOEKTHbIX rOpU3OHTanen Ha Beay-
Len NMHUM HeobxoaumMo, MOMMMO NPOAOSBHOMO YKIOHA, 3HaTb CevYeHue
ropu3oHTasnen 1 NPoOeKTHYD OTMETKY KakoW-nnbo TOYKM 3Ton nuHun. Ce-
YeHne ropu3oHTanen NPMHUMaKT B 3aBMCMMOCTM OT XapakTepa penbeda
MECTHOCTM U NPUHATOro macwtaba — cm. Tabn. 6.

Tabnuua 6

PekomeHayeMbll Lar ce4eHUs ropusoHTanemn, M,

YKIOH NOBEPXHOCTH, %o npv macLuTabe

1:500 1:1000 1:2000
[o 5 0,1 0,1 0,2
5-10 0,1 0,2 0,2
10-30 0,1-0,2 0,25 0,5
Bonee 30 0,2-0,25 0,25-0,5 0,5
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Puc. 6. lNocnedosameribHOCMb 8bIMNOMIHEHUSI 8epMUKaribHOU MiIaHUpPOBKU YIuybl
(Uugbpamu riokaszaHbl OMMEMKU 20pU30HMarned): a — MosioKeHuUe rnepsol 20puU3oHmMarnu
OKOJ10 OropHoU moyku; 6—0 — epadyuposaHue fIUHUU; € — NMPOeKmMHoe peuweHue

3a NPOEKTHYI0 OTMETKY NepBON TOYKN NPUHUMALKOT TOYKY nepernioma B
npoaosibHoM npodoune. onoxeHne nepBon OT 3TOWM TOYKM rOPU3OHTanu
onpeaensioT pasHuUen Ahgs OTMETOK NEPENOMHON TOYKMN N TOPUIOHTAnNN:

Ah
loy = =21, (26)

ly
roe Ahgy — pasHuua OTMETOK NepennoMHOM TOYKN 1 NepBOr rOPU3oHTanu, M;
Ip — NMPOAOMbHbBIN YKITOH B O0SISX €QUHULbI.
Bce ocTtanbHble ropu3oHTanu, nexawme Ha segyLlien nuHum, éyayt
yaarneHbl pyr OT Apyra Ha pacCcTosiHueE:
Ah
IO =0

Iy

: (27)

rae Ah — war ropusoHTanen, M.

B nonepeyHoM HanpaBrieHMM OTMETKM TOYEK Ha MPOe3XKen YyacTu 3a
CYET nonepeyHoro yknoHa éyayT uameHsitbes. [ns Toro 4tobbl pasHuua B
oTMeTKax gocturna Ahpen, HYYKHO OT OCU YNl YOANUTLCA Ha pacCTOSHME:



f, = = o, (28)

r0e lpon — MOMEPEYHbIN YKIOH B 0NAX €ANHULI.

[Mpn NOCTOAHHOM NMonNepeYHOM YKIOHE CKOPOCTb N3MEHEHUSI OTMETOK
B NONepeYyHoOM HanpasneHun byaeT HemaMeHHa. BecnomoratensHas nMHKUS,
NnpoBedeHHasa Ha pacCTosiHUM [, NapansienbHO BeayLUeN NIMHUK, O3HavaeT
rpaHnLy N3MEHEHUs1 OTMETOK Ha pasHuly Ahg.,. Bce TOYKM, CHeCeHHble C
BeayLwen NMHUN Ha BCNomoraTenbHy, byayT MMeTb OTMETKY Ha Ahg;
BonbLyo unu MeHblyo. OOMH ckaT NpoesXen YacTu Npu NPOeKTUpoBa-
HUM BEPTUKANbHOW NIAaHMPOBKM MPUHMMAKOT 3a MNOCKOCTb. B npeaenax
3TOW MNMNOCKOCTU Yepes3 ABE TOYKWU, MMEKLLNE OOVMHAKOBbLIE OTMETKM, NPO-
BOOAT ropm3oHTanb. OTMeTka Ha NoOBEPXHOCTU BOPTOBOro KamHsi onpeae-
naeTcss ¢ y4eTOM OTMETKU FOpU3OHTanM Ha npoes3Xeu 4acTu U BbICOThI
BGopToBOro KamHsl. Ecnn Boicota GOPTOBOrO KaMHs1 KpaTHa CEYEHUIO ropu-
30HTanen, NPoEeKTHasi ropu3oHTanb, PacnonoXeHHas cBepxy 6opToBoro
KaMHs1 COBMafeT B MnaHe C ropu3oHTarnblo Ha Npoes3Xen YacTtu, Ho ByaeT
UMEeTb OPYryto OTMETKY:

H =H_ +h, (29)
roe H, — oTMeTKa NPOEKTHOW FOpU3OHTann Ha MOBEPXHOCTU GOPTOBOrO
KaMHs1, M; H; — OTMeTKa ropmMsoHTanu Ha nNpoesXewn 4Yactu ynuubl, M; h, —
BbICOTa BOPTOBOrO KAMHS, M.

Ecnun BbicoTa 60pTOBOro KamHsa (h) He KpaTHa Lary ropusoHTanemn

(Ah), TO NonNoXeHne NPOEKTHOW roOpU3OHTaNM onpeaensoT UHTePnonauun-

en. Ecnv nonepeyHbIn YKNOH TpoTyapa OTMYaeTcs OT NonepedHoro yKro-

Ha NPoe3Xen 4YacTu, TO OnpeaensoT HOBOE MNOSIOXKEHME BCoMoraTenbHOM
NNHUK. PaccTosiHne ee OT rpaHuLbl TpOTyapa paBHO:

=20 (30)

nT
/
nr

rae iy — NoNepeYyHbIN YKINOH TPOoTyapa, B A0NAX eAUHULI.

N3noxeHHass nocnenoBaTenbHOCTb BbIMOMHEHUS BepTUKanbHOM
NNaHNUPOBKN OCTaeTCA HEM3MEHHOW U MPW BonbLLEeM KONM4YecTBe NnaHnpo-
BOYHbIX 3NTIEMEHTOB YULbI.

6.3. BbinonHeHne BepTUKaNbHOW NNIaHUPOBKMN YNuUL, C neperiomamMm
B NpoAonbLHOM npodune

[MepenomMbl MPOEKTHOW NHUM B NPOOOSIbHOM MNpodhune conpsratoT
BEpPTMKanNbHbIMK KpUBbIMU. IX MUHUMAarbHbIE paanyChbl HA3HaYaloT NCXOAS
n3 tpeboBaHmm Kk obecnevyeHno HeobxogMmon BUMAMMOCTU, KomdoopTa-
BGenbHOCTM Npoesaa no Aopore, a Takke ¢ y4eToM obecneveHns 3puTesib-
HOW NNaBHOCTU ynuubl. MUHMMarnbHbIE 3HAaYEHNs1 paanyCcoB BEPTUKAbHbIX
KpMBbIX NpeAcTaBneHbl B Npun. 2.
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BepTukanbHyo KpMBYIO BNUCHIBAKOT MO TEM XKe NpUHLMNaMm, Kotopble
crnpaBeanvBbl MpU NPOEKTUPOBaAHMM MPOAOSBLHOrO Npoduna no mMetoay
TaHreHcos. CorracHoO 3ToMy MeToAy CHadana rpagyvpytoT obe BeTBu ne-
pefioMa, 3aTeM B TOYKaX, r4e pacnosioXXeHbl ropusoHTanu, BBOASAT MO-
npaBKy OTMETOK Ha BEPTUKAITbHYHO KPUBYIO.

Hayano KpnBon OTHOCUTENBHO €€ BEPLUNHBLI HAXOOAT No oopmMmyne:

nK, =MNK, -1, (31)
roe MK, — nukeTaxkHoe nonoxeHue Hadana kpmsoWn; MK — nuketaxHoe
NoNoXXeHne BepLUMHbI KPUBOW; I, — AfMHA KPUBOW (AnNnHa OT Havana nmbo
KOHLIAa KpMBOW 0 €€ BEPLUUHDI), M;

= RB-|Ai|’
2
roe R — paguyc BepTuKarbHOW KPUBOW, M; Ai — BESIMYMHA U3MEHEHUS
NPOOOSIbHOMO YKITOHA, B JONSAX €OUHULbI.
[TonpaBKkn BbIMUCIIAKOT OT HAW4EHHOro Havara KpuBoK rno popmyrne:
2
AH, = / (33)
2R
rae | — pacctosiHMe OT Ha4vana KpuBow 40 ropu3oHTanu, m;

[ns BepTuKanbHbIX BbINYKIbIX KPUBbBIX 3TW NONPaBKM BBOASAT CO 3Ha-
KOM «MWHYC», OS151 BOrHYTbIX — CO 3HAKOM «nsitocy. Nocne BBoga nonpaBok
BCE rOPM3OHTanNn B npedenax BepTUKanbHOW KpuBom OyayT umeTb Apob-
Hble OTMETKW. [1onoXXeHne ropusoHTanemn, KpaTHbIX X cevyeHuto Ah, onpe-
AEnsaT MHTEPNONSUMEN.

OBLmn xapakTepHbI BUA, NONTOXKEHNSA MPOEKTHBIX FOPU30OHTanen npu
BMNCbIBaHUM BEPTUKANbHbIX KPMBLIX MOKa3aH Ha puc. 7.

(32)

"\_,_X NN

>>>>> ”<x<

Puc. 7. XapakmepHsbit 8UO rofIOXeHUS MPOEKMHbIX 20puU3oHmanel
rpu 8ruchklieaHuU 8epmukaribHbIX KpUBbIX: a — 8blryKnasi Kpueasi;
6 — 802Hymas Kpueasi; 8 — 8blryKras Kpueasi ¢ 8Upaxom
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6.4. BbinonHeHne BepTUKarbHOW NITaHUPOBKU nNepeceyeHnin
ropoackux ynuu

3agadven BepTUKaNbHOM MNIIaHMPOBKN NepeceyvyeHn ropoackux ynum
SIBNSIETCS B3aMMHas BbICOTHAsA yBA3Ka MepeceKalolmxcs Npoe3Xknx yac-
Ten. CNOXHOCTLIO BbIMNOSMIHEHNS TakoW NNAaHUPOBKM SIBNSIETCS COMNPSHKEHUE
Ha HebOomMbLIOW NoLWaan HECKOSbKMX ABYXCKAaTHBIX MOBEPXHOCTEN.

[Mpn BLINOSTHEHMM BEPTUKANbHOW MIAHUPOBKM NepeceyvyeHnin coxpa-
HAIOT NPaBuio, NPUHATOE NMPU OpraHn3auMn OBWXEHNA: NPenMyLLecTBo, B
TOM 4ucne B ygobcTBe AOBWMXKeHMsl, obecneymBaeTca No HanpasBreHuto
rnaBHOM ynuvupbl. BepTukanbHaa nnaHMpoBKa rMaBHOW ynuLbl OCTaeTcd Ha
nepeceyYeHnn Takom Xe, Kak U Ha neperoHax. Bcio yBA3KY MOBEPXHOCTEN
BbIMOSTHAKT B Npedeniax BTOpOoCTeneHHbIX ynuy,. B mecte conpskeHus ¢
rMaBHOM ynuuen nonepeydHbin Npodunb BTOPOCTENEHHOW LOMMKEH ObITb
ogHockaTHbIM. [epexoanTb K ABYCKaTHOMY nonepevyHoMy npodounto Heob-
XOOMMO Ha ANUHE KakK MOXHO MEHbLLEWN, MOCKOSbKY Ha 9TOM y4yacTke Ha-
pywiaetca obblyHas cxema BOAOOTBOAA, M BOAA C MOBEPXHOCTM ynuvubl
cbpacbiBaeTcs TONMbKO B OAMH JIOTOK. [na BTOPOCTENEHHOW ynuLbl Orop-
HOM OTMETKOW, C KOTOPOW Ha4yMHaOT MNPOEKTUPOBAaTb MPOAOSNbHLIA MPOo-
dounb 1 BEPTUKAIIbHYIO MIAHUPOBKY, ABNSETCA OTMETKa TOYKU nepecede-
HUA ee OCKM N KPOMKM MPOe3Xen YacTu rnasHon ynuubl. [Nepexon ot aBy-
CKaTHOro Npoduns K 0QHOCKAaTHOMY — Pa3MOCTKY — BbINOSTHAKOT 3a cyeT
N3MEeHEeHNs1 NPOLOSTbHOrO NPOgUNA OAHOroO M3 SIOTKOB MO ASIMHE (puc. 8).

PULES

AH

v r

Puc. 8. Cxema k ornpedeneHuro OruHbl pasmocmKu

B koHUe yyacTka pa3mMoCTKM OOWH FIOTOK NOAHMMAIOT HaZ OPYrM Ha
BbICOTY AH.
AH =B,i, (34)
raoe B, — wuvprHa npoes)en 4actu BTOPOCTEMNEHHOW ynuubl, M; iy, — NpOo-
AOJTbHBIN YKITOH MTaBHOW ynnLbl, B AONAX €ANHULIbI.
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Torga onvHa Pa3MOCTKN.

__AH _ AH
(iBJ'I - iBH) Ai,uon ’
roe lgn — YKINOH BepXxHero NoTKa, B AoNnax eaunHuLbl; lun — YKINOH HWXHEero
JTI0TKa, B 40Nn4ax e AUHUL b, Aiﬂon — JONOSTHUTENbHbIN YKIOH rlpoe3>|<e|2 4acTin,
B OOoNAX eAUHUUbI.

C y4yeTOM AH = By iy, ONVMHY y4acCTKa pa3MOCTKU BbIMUCIAKOT MO

doopmyne (36):

(39)

— BZIrn )
Ai

oon

OyeHb Manas gnvMHa pasmMoCcTKU ynydwaeT BOOOOTBOA Ha yvacTke
COMPSPKEHUS, HO U3-3a PE3KOr0 U3MEHEHMUST MOBEPXHOCTU YNnubl yxyawa-
IOTCA YCMOBUSA OBWXEHUS U BHELHWW BUA npoesxen vactu. Npu ypes-
MepHO 60onbLUIOK AnMHE pPa3MOCTKM yxyawaeTtcs BogooTteon. Ontumans-
HOW CYMTaeTCa ANMMHA pasMOCTKU, He Bbi3blBaloLLlasl 3puUTESibHOro nepe-
fiomMa no BEpPXHeMy foTKy. ITO AOCTUraeTcs Npu AOMOMHUTESNTbHOM MNpPOo-
AONbHOM YKITOHE MO JOTKY Alpon A0 20%0. C yyeToMm 3TOro npeperibHas
AJNIMHa OTMOCTKM paBHa:

/ (36)

)= Bl (37)
0,02

Pa3|v|00T|<y MOXHO BbINOJIHUTb OBYMA cnocobamu: U3MeHeHneM Mno-
nepevyHoro YyKJ1oHa npoe3>|<e|71 4yactn uin cMeLleHmnem rpe6H;| npoe3>|<e|7|

4yacTu K BEpxHeMy NoTKy (puc. 9).

,<-

!
L

XK w\g
=

6

Puc. 9. lNpuHyunuansHbie cxeMbl rpu 8bINOSIHEHUU Pa3MOCMKU:
a — U3BMEeHeHUEeM MornepeyHo20 yKIIoHa;
6 — cmeuwjeHUeM epebHsi rpoesxel Yacmu K 8epXHEMY JI0OMKy

C TexHunyeckunx nosuumim oba cnocoba faloT oguHAKOBbIE pesyrbTa-
Tbl, HO 3CTETUYECKN Boree CoBEpPLUEHHYIO MITOCKOCTb NO3BOMSET NOSyYnTb
nepBbI Cnocoo.

[MpMbIKaHMe BTOPOCTENEHHOM YNULbl K IMaBHOW MOXHO BbIMOSTHUTL
AByms cnocobamu: 6e3 noTka 1 ¢ JIOTKOM BAOSb rnasHou ynuubl (puc. 10).
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Puc. 10. Cxema rnipuMbikaHUsi emopocmerneHHouU yuubl:
a — 6e3 ycmpoticmea riomka; 6 — ¢ ;lomkom 80071k 2r1agHoU yruubl

[MepBbIn CNOCOB NPUMEHSAIOT Ha NepeceYeHn C YKITOHOM OT rfaBHOM
YyNuubl, BTOPOW — C YKITOHOM B CTOPOHY rf1aBHOW Ynnubl.

O6Lwasa nocnegoBaTeNlbHOCTL MPOEKTUPOBAHUS BEPTUKANbHOW na-
HUPOBKW NepecevYeHnin ynuu nokasaHa Ha puc. 11.

a

SSS SSSSS
2077 2777
| |

I | 7] |
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Puc. 11. lNocrnedosameribHOCMb MPOEKMUPO8aHUs COMPSXKEHUsI yruuy, rnpu yKIoHe
o emopocmerieHHou ynuue: | — om anagHou; Il — 8 cmopoHy enasHou;
a — eepmukaribHasi rniaHupoeka arasHou yruubl; 6 — epadyuposaHue TuHUl
8 rnpedesiax pa3MoOCmKU; 8 — MPOEKMHOE peweHue
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CHavana onpeaensitoT OTMETKY OMOPHOM TOYKM Ha OCU BTOPOCTE-
NMEHHOW YNuLbl, NCNOSMb3ys AaHHbIE NO BEPTUKANIbHOMY PELLEHUIO NTaBHON
ynuubl. 3aTtemM paccunTbiBalOT AMMHY PasMOCTKM U 3a ee npegenamn Bbl-
NOSHAIOT BEPTUKASTbHYHO NSIAHMPOBKY BTOPOCTENEHHOM ynuupbl. Ha npaBom
N NEBOM JOTKax BTOPOCTENEHHOW YIuLbl ONpeaensitoT OTMETKM MO KPOMKe
Npoe3Xen Yyactu rnaBHOWM ynuupbl. [locne aToro rpagyvpyroT Tpy JIMHUK —
NneBbIN NTOTOK, OCb W MpaBbll NNOTOK HA BTOPOCTENEHHOWN yrnuvue — 1 NpoBO-
AAT NPOEKTHbIe ropusoHTanu. lNpumep pelueHns BepTukanbHOW NiiaHMpPOB-
K1 nepeceveHns AByX ynuL, nokasaH Ha puc. 12.

BepTukanbHyo nfaHMpPOBKY MOBEPXHOCTM TPOTyapoOB MPOEKTUPYIOT
nocrie OKOHYaHWSA BepPTMKaNbHOW MNIIaHMPOBKU MPOE3XUX YacTen. Hanbo-
niee CroXHbIM Y4acTKOM MpU 3TOM SABMSETCA 3aKpyrneHue TpoTyapa. [pu
CKOMSIEHMM Ha 3TOM y4acTKe ropu3oHTanem HeobxoanmMo NpPoBEPUTL MONy-
YMBLUMWCA NPOAOSIbHBIN YKITOH Ha TPOTyape U ecrn OH NpeBbIaeT aonyc-
TUMbIA — YMEHbLLUNTL €ro 3a CYET U3MEHEHMS BbICOThI BopTa.
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Puc. 12. lNpumep peweHus sepmukasibHOU riaHupo8KU nepecevyeHust
20pPOOCKUX yruy

6.5. OdbopmneHune npoekKra
BepTUKaribHOM NMaHUPOBKU yNuubl

[MpoeKT BepTUKanNbHOM MaHNPOBKU YrnLbl OPOPMASIOT B COOTBETCT-
Bum ¢ FOCT 21.701-2013. Npumep odopmneHns npeacTtaBneH Ha puc. 13.
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paseua pofiom
y a3k

I'poHuya podom
Ynuua 34

B
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Puc. 13. lNpumep oghopmneHus sepmukaribHOU MiaHUpPoBKU asmomoburibHbIX Aopoe,
8x005L4UX 8 cOCMas 20p0OCKUX yul,

Mpumep Ned

3apaya. 3anpoekTupoBaTb BepTUKAlNbHYHO MNNMAHUPOBKY Yy4acTka
npoe3Xewn 4Yactu C nepesioMoM B NPOLOSIbHOM npodusie ¢ y4eToMm crie-
AYOLLMX UCXOOHbIX OaHHbIX:

— MPOAOSbHBLIA YKIMOH Mpoe3Xen YacTu ynuubl 40 TOYKU nepenoma
inp1 =+0,04;

— MPOAONbHBIN YKIMOH MPOe3Xen YyacTu ynuubl nocre TOYKM rnepeno-
Ma ipp2 = —0,02;

— paguyc BepTuKanbHou Kpueon — R = 300 m;

— BbICOTHOE MOSIOXEHME TOYKM MnepesioMa B NpoAosibHOM npodusie
hy=52,15 m;

— nonepeyHbl NPodPuIib CUMMETPUYEH, NOMEPEYHbIN YKITOH NPOoes3-
YKEeW YacTU inon = 0,02.
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PeweHue.

1. YcTaHOBUM MOMOXeHne MNPOEKTHbIX rOpuU3OHTanen Ha BedyLlen
(oceBON) NMMHUM NPOEKTUPYEMOWN YNNLbI.

3a MPOEKTHYI0 OTMETKY MepBon ToYKU (hy) NMPUHMMaeM TOYKy rnepe-
noma B NpogosibHOM npodwune:

ho = 52,15 m.

CeyeHvie ropusoHTanen npyHumMaem pasHeiM Ah = 0,1 M, Torga pac-
cTosiHME (lh1) 4O NEPBOM OT 3TOW TOYUKM FOPU3OHTaNM onpedensieM pasHuuen
Ahgy OTMETOK nepenoMHon Toukn (hg = 52,15 m) n ropmsoHTtanu (hy = 52,10 m):

— A119 NPOAONLHOIO YKIMOHA inp1 = 0,04,

Ahy,  5215-5210 0,05

gy =—"= = =125 wm;
Ip 0,04 0,04
— A8 NPOAOIbHOIO YKMOHa inp1 = 0,02,
_Ahy, 5215-52,10 0,05 25 M

|.. = = = =
02 0,02 0,02

np1
Bce ocTanbHbie rOpn3oHTanu, nexawmne Ha Beu,yu_leﬁ JINMHNI, 6y,E|,yT
yaaneHbl Apyr ot gpyra Ha pacCctodaHue:
| _Ah

n . ’
p i

— [119 NPOAOILHOIO YKIMOHA inp1 = 0,04,

np1:.A_h: 0,1 :2,5 M,
Inp1 0,04
— A9 NPOAOMbHOIO YKMOHa inp1 = 0,02,
A _ 01 5o
Pe 0,02

np2

[TonoxeHwe ropn3oHTanen Ha oCeBOW NIMHUM MPOEIXKEN YacTn ynu-
Lbl NOKa3aHo Ha puc. 14.

2. BrnimcbiBaemM BepTuKanbHyKO KpuBYO. Hangem TaHreHc BepTuKanb-
HOW KpuBow rno dpopmyne (32):

l.=(R,-Ai)/2=(300-0,06)/2=9,0 m.

Haxognm nonpasky K BbICOTHbIM OTMETKaM MONOXEHUA FOPU3OHTa-
nen. Takve nonpasku BblMMCIISIEM OT Hadana (KoHua) BepTUKanbHOW Kpu-
BOW o dpopmyne (33):

2
AH, = I—;
2R,

— ANga ropu3oHTann Ha otmeTke 51,8 M, OoTCTOsILEN OT Havana Kpu-
Boun Ha 0,25 m:

_ 0,25° 0,0625

= = =0,00001 m;
2.300 600




i=0,04 | i=0,02

51,5 51.6 51.7 51,8 51.9 520 52.1 52,15 521 52.0 51.9

NSV S S, G G G

L
&
X

! \

J' 25 J' 2.5 L2.5 |'2A5 L2.S LZ.S h.ZS[ 2.5 L 5 [ 5 L 5 L

7 7 rd 7 T i rd 7 i 7

VcaoBHEIE 0003HAUEHHA:

52.10
—— - KPOMKa Ipoe3Keii 9acTH /_ - MOJIO}KeHHe TOPH30HTATH H

- - OceBad JTHHHA €€ BBICOTHAasA OTMETKA.

1=0.02 . .
——————= - YKIOHOYKa3aTelb

Puc. 14. padyuposaHue sedyweli (ocegol) NTUHUU rpoesxel Yacmu 20po0cKoU yruybl

— ANga ropu3oHTann Ha otmeTke 51,9 M, oTCTOSALWEN OT Havana Kpu-
BOW Ha 2,75 m:
_2,75° 7,56
2-300 600
— ANga ropu3oHTann Ha otmeTke 52,0 M, OTCTOsILEN OT Havana Kpu-
BOM Ha 5,25 m:

AH,, =0,01m;

_ 525° 27,56

7 2.300 600
— ONS ropn3oHTanu Ha oTMeTke 52,1 M, OTCTOsALEN OT Hayana Kpu-
BOM Ha 7,75 m:

=0,05 m;

_ 7,75 60,06

©2.300 600
— NS rOpU30HTann Ha oTMeTke 52,15 M, OTCTOoSALLEN OT HaYana Kpu-
Bon Ha 9,0 m:

AH,, =0,10 m;

2
AH,, = 3,0 = 81 =0,13 m;
2-300 600

— NS ropu3oHTanu Ha otmeTke 52,1 M, OTCTOSLLIEN OT KOHLA KpUBOM
Ha 6,5 M:

_6,5° 4225

HK2 - -
2-300 600
— NS ropmsoHTanu Ha otmeTke 52,0 M, OTCTOSLLIEN OT KOHLA KpUBOM
Ha 1,5 m:

=0,07 m;

152 2,25

2-300 600
HanaeHHble nonpaBkn BbIHOCATCS Ha NnaH Tpacchl, Kak NoKasaHo Ha
puc. 15.

AH,, = 0,004 m.
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i=0.04 | i=0,02
|
515 51.6 517 51.8 519 520 521 5215 52.1 52.0 519

- IS S — b

(0.01) (0.05) (0.1)(0.13) (0.07)

I ”~ ad Fad ad Fad [ o~ rd ~
e | s |
F ad ad

BepTHKaIbEHAA KPHBATL

VYcmoBHBEIE 0003HAUYEHHA:
52.10

——— - KpOMKa IIpoe3:keil 9acTH - TI0JI0KeHHe TOPH30HTAIH H

=== - oceBas IHHHA ee BRICOTHAA OTMETKA.
1=0,02 . )

——————= - YKIOHOYKa3aTelb (0.02) - mompaBka IO BEICOTE

Puc. 15. lNonpasKu K 8bICOMHbIM O0mMemkam Ha eedywiel (ocegol) nuHUU ynuubl

BbICOTHbIE OTMETKM BeayLwen NIMHUN C y4eTOM HaWdeHHbIX NonpaBok
nokasaHbl Ha puc. 16.

1=10,02

51,5 51.6 51.7 51,8 51,89 51,95 52.0 52,02 52,03 52.0 51.9

| w0 | s |
I I Fad

BEPTHKAIIbLHAA KPHBasA

YcnoBHEIE 0003HAUEHNA:

52.10
——— - KpOMKa IIpoe3iKeil YacTH - MOJI0KeHHe TOPH30HTAIH H
== == - 0ceBad JHHHA ee BBICOTHAsA OTMETKa.

1=10.02 . )
———————= - YKIOHOYKa3arelb

Puc. 16. BeicomHble ommemku eedywiel (ocegol) fUHUU C y4emomM rornpasok
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3. Hangem nonoxeHne NpOEeKTHbIX ropusoHTanen. [ns atoro Heob-
XOOMMO HauTU MNOJSIOXKEHNE TOpU3OHTarnen B MNOMepevyHoOM HarpasIieHUN.
OTMeTKM TOYEK Ha Npoe3Xen YacTu N3MEHSIIOTCH 3a CYET NOMEPEYHOro yK-
noHa. [na Ttoro 4ytobbl pasHMUa B OTMETKax gocturna Ah, Hy>XHO OT ocu
ynuupbl yaanuTbCa Ha pacCTOsIHUE:

Ah
[, =—;
i

non
. =0,02
LA
0,02
[na HaxoXaeHVs MonoXXeHWss ropu3oHTanemn, BBOAMM 1 rpagyvpyem

AOMNOMNHUTENBHYK 6A3NCHYI0 NMHUIO Ha paccTosHuK |, = 5 M OT BeayLlen
(oceBOW) NMHMM MPOEIXKEN YaCTM KaK NokasaHo Ha puc. 17.

i=0.04 | i=0,02

51.5 51,6 317 51.%& 5189 5195 52 52,02 52,03 52, 51.9

il ot el e doe A

\ \

*— c OO OO OO OO O OO
Sl 515 Sle ST S1HS 518S 5190 51:92 5193 51,90 51.80
L2.S I'ZAS [2.5 |’2A5 [2.5 |'2~5 b.25 2,5 L S L 5 |'
Cd d 7 ra d ra . T d O
L 9.0 9.0 L
r [

BEPTHKaIbHAA KPpHBAaA

VcnoBHEIE 0003HAYEHHS 52.10

— - KpOMKa Ipoe3:Keii 9acTH :‘ - IIOJIOKEHHE TOPH30HTAIH H
o - OceBas JTHHHS €€ BEICOTHAA OTMETKa.

- - GasHCcHAA THHHA .
) O - o70keHHe TOPH30HTATH Ha
1=0.02

- YIL'IOHOYI\‘a'SaTEHL 51.93 0a3HCcHOH ITHHHH H ee BRICOTHAA
OTMETKA

Puc. 17. [ padyuposaHue doronHumersribHouU 6a3ucHou JuHUU
npoesxeu Yyacmu yruubl

[MocTpoeHne NPOEKTHOM NMOBEPXHOCTU (FOPU3OHTAasen) Npom3Boanm Co-
eaQnHss TOYKKW, oBo3HavaroLWwme NnonoXKeHne ropnsoHTanen Ha seayLuen (oce-
BOW) 1 BCrioMoraTtenbHOM 6a3ncHON NMHUN, UMEIOLLME OONHAKOBYHO BbICOTHYHO
OTMeETKY. [lonoXeHre NPOEKTHLIX FOPU3OHTaremn nokasaHo Ha puc. 18.

YuntbiBasi OCEBYIO CUMMMETPUIO B MOMNepeyHoM npodoure, OKOH4Ya-
TenbHO NPOEKTHasA NOBEPXHOCTb NPUMET BUA, NOKa3aHHbIN Ha puc. 19.
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i=0.04 | i=002 _

51,5 51,6 51,7 51.8 51895195 52,0 52, 2 52,03 /)

R S S N N U WD Sy S

I

J

51,4 51,5 51,6 51,7 51,79 51.85 51,90 51,92 51,93 51,90 51,80
[2.5 l'245 [2.5 LLS LZ.S L2.5 |'l.25 2,5 L 5 L 5 L
rd rd rd rd I rd rd Fal rd '

[ s o |

. ~

BEpPTHKalTbHAaA KPHBAasA

VcioBHBIe 0603HATEHHS: 52.10

—— - KPOMKa Ipoe3Keii 4acTh ;f - II0JI0KEHHe FOPH30HTAIH H
-= —  _ OCeBAS JIHEHA €€ BRICOTHAA OTMETKA.

-—— - GasHcHAasA THHHA

) e - IOJI0JKeHHe TOPH30HTAIH Ha
i=0,02 i
- YKIOHOYKA3aTelb 51.93 0a3HCHOH THHHH H ee BBICOTHAA
OTMeTKa
“=——= - IPOeKTHpyeMas
TOpH30HTAIb

Puc. 18. lNonoxeHue npoekmHbIx 20pu3oHmarel ¢ y4emom rneperioma
8 rPoO0IIbLHOM rpogursie

i=0.04 1 =0,02
51.6 51, 8
\ 51 8
VcnorHBIe 0003HAUEHH: ﬂ_ - VKIIOHOYKa3aTellb
——— - KPOMKa IpOe3Kei YacTH ~~—— - OpoeKTHpyeMas
"= - OCeBRad JTHHHA TOPH30HTAlb

Puc. 19. lNpoekmHas nogepxHOCmb (8 20pU30HMarsix) rnpoesxeu Yacmu
20podckou ynuybl

7. NTPOEKTUPOBAHWE OOPOXHOW OAEXAbI

7.1. O6wimne cBegeHun

[opoxHas opgexaa — MHOrOCroNHas KOHCTPYKUMS, COCTOsILLan m3
CITOEB MOKPLITUS N CNIOEB OCHOBAHMS, BOCNPMHUMAtOLLAsi MHOTOKPAaTHO Mo-
BTOpSIIOLLMECS (LMKIMYECKNE) BO3OENCTBUSI TPAHCMOPTHLIX CPEACTB U MO-
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roAgHO-KNUMaTudecknx daktopoB M obecrnedmBalowaa nepegadvy TpaHC-
NMOPTHOW Harpy3ku Ha pabo4uni cnom 3eMNAHOro NosIoTHa.

MNMoKpbITUe — BEPXHASA YacTb JOPOXHOM OAeXAbl, COCTOSALLAA U3 He-
CKOJSIbKMX CII0€eB, HEMOCPEACTBEHHO BOCMPUHMMAIOLWAA YyCUnuUs OT Kosnec
TPaHCMNOPTHbLIX CPeACTB U noAaBepraroLLasca NPAMoOMy BO3AENCTBUIO aTMO-
cpepHbIX dakTopoB.

BepxHuin crnomn NoKpbITUSA — Crioi, obecnevmsaroLLnin TPAHCMNOPTHO-
SKCMyaTauMOHHbIE XapaKTEPUCTUKM MPOe3XKen 4YacTu, NoaBepraroLLmmnca
HenocpeaCTBEHHOMY BO3LAEMCTBUIO HArpy3km OT TPAHCMOPTHbLIX CPeacTB U
NOrogHO-KNMMaTU4ECKNX OakToOpPOB.

HwKHUM cnon NOKpbITUA — CroW, NMoABEPraroLMNCS BO3OENCTBUIO
TPaHCMOPTHOW Harpy3kun 1 NepepacnpeaensioLmin ee Ha HKenexaLume crow.

OcHoBaHMe — YacTb KOHCTPYKLUN OOPOXHOW oaexabl, pacrnofnoXeH-
Has NO4 MOKPbITMEM N obecrnevmBaloLlas COBMECTHO C MOKPLITUEM Mnepe-
pacnpegeneHne HanpskeHUn B KOHCTPYKLUUN N CHWKEHNE UX BENNYUHDLI B
rpyHTe paboyvero crnoa 3emMnaHoro nosiotHa (MOACTUMAalOLLEM TPYHTE), a
TaKke MOPO30YCTOMYMBOCTb M OCYLLUEHME KOHCTPYKUMW. BkntovaeT Hecy-
LLlee OCHOBaHWE 1 ero JONOSIHUTENbHbIE CIOMW.

HdononHuTenbHbIe CIIOU OCHOBaHUSA — CIOV MEeXy OCHOBAHWEM U
noacTvnarWwmnM rpyHTOM, npegycmaTpuBaemMble ans obecneyeHust Tpe-
ByemMon MOpO30yCTOMUYMBOCTU U APEHNPOBAHUST KOHCTPYKLMW.

Mopo303alWmTHLIN CNOU — OOMNOSTHUTENbHbBIA CNOW OCHOBaHUA O0-
POXHOW oOexAabl U3 HEMy4YMHUCTbIX MaTepuanos, obecrneynBatoLnn co-
BMECTHO C APYrMMN CIIOSIMW OCHOBAHNSA M MOKPbITUSA 3aLLMUTY KOHCTPYKLUK
OT HeAoNyCTUMbIX AedopMaunm MOPO3HOro NyYeHUs.

PaGouuni cnon 3emMnsiHOro NonoTHa (MOLACTUNAKOLLNIN MPYHT) — BEPX-
HSS1 YacTb MOSI0THA B Npefernax OT HM3a AOPOXKHOW ogexabl 40 2/3 riyOuHbI
NpoMep3aHns, HO He MeHee 1,5 M OT NOBEPXHOCTU MOKPbLITUS.

YpoBeHb HaEeXHOCTU — BEPOSATHOCTb 6e30TKa3HOM paboTbl KOHCT-
PYKLMM B TEYEHME BCErO nepuoaa Mexay KanntanbHbIM1U peMOHTaMu.

7.2. TONWMHbI KOHCTPYKTUBHbIX CII0€B AOPOXHOMN oAeXabl
U NpUuMeHsieMble MaTepuanbl

MwuHMManeHO AOMYCTUMbIE TOSWMWHBLI KOHCTPYKTUBHBIX CrOEB [0-
POXHbIX OAeXnd criegyeT NpUHMMaTb B COOTBETCTBME C pa3MepoM Hambo-
nee KpynHowu dopakuuMmM MUHeparbHOro matepuaria B UX COCTaBe, HO He
MEHee YeMm:

— ANs BEPXHUX CrOEB NOKPbITUA — 2,5 pasa;

— AN VHbIX cnoes — 2 pasa, B cootBeTcTBMM ¢ . 8.33 CI1 34.13330.

[ns ycTponcTBa BEPXHErO Criosi MOKPbITUA Ha MarucTparnbHbIX Y-
Luax o6LLEeropoacKoro 3Ha4YeHUst U PANoOHHONO 3HAYEHUS PEKOMEeHOYeTCs
npuMeHATb WwebHemacTnyHbi acdanstobeToH (LLUMA) no TOCT 31015 a
Takke acdanbTobeToH NMOTHLIN N3 ropsavYen MEnNKO3epPHUCTON LLebeHoY-
Hown cmecu, Tuna A no NOCT 9128.
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Ha ynuuax MecTHOro 3HayeHusi pEKOMEHOYETCA B Ka4eCcTBE BEPXHe-
ro Cnos NOKpbITUS NPUMEHATb acdanbTobeTOH NMOTHBIA U3 ropsden Men-
KO3epHUCTON WwebeHouHon cmecu, Tuna b no FTOCT 9128.

B HwxHeMm cnoe MOKpbITUW pekoMeHOyeTCs Ucnonb3oBaTb acdarb-
TOOETOH NMOTHLIN U3 ropaYvYen KpynHO3EPHUCTOM LebeHOYHON CMecn Tuna
b no NOCT 9128.

[nsa ycTponcTea crioeB OCHOBaHUN crieyeT NPUMEHSTL:

— webeHoYyHo-nec4YaHble cmecu no FOCT 25607;

— webeHb ppakumm 40/70(80) MM YCTPOEHHbIN NO CNOCOBY 3aKMMHKK
webHem ppakumen 10-20 mm (5—-10 mm);

— XeCTKUN yKaTbiBaeMbl 6eToH (knacc 6eToHa Ha cxaTue B7,5).

[na ycTtponcTea AOMOSHUTENBHBIX CFI0OEB OCHOBaHUN PEKOMEHOYETCS
npumeHaTb neckn no NOCT 8736 ¢ koadhduumeHToM bunbTpaumm He MeHee
2 m/cyT. Kpome aT1oro, MoryT 6bITb NPUMEHEHBI LebeHo4HO-NecYaHble (rpa-
BUIHO-NecYaHble, WebeHOYHO-rpaBUrnHO-Nec4aHble) cmecn C3—C6, C9—-C11
no NOCT 25607. KoadhpmumeHT dounnbTpaumm cMmecen SomkeH bbiTb Takke
He MeHee 2 m/cyT. LLleBGeHb, copepalumMnca B CMECsIX OOMONHUTENbHbIX
CrnoeB OCHOBaHWI JOIMKEH MMETb MapKy Mo NpoYHOCTM He Hke 200.

Mexay AONOMHUTESNbHBIMUA CNOSIMA OCHOBaHUW M3 LLEBEHOYHBbIX,
rpaBUNHO-NECYaHbIX UNn WebeHOUYHO-Nec4YaHbIX CMecen U rpPyHTOM 3eM-
NAHOro MosfioTHa MNKU necvaHbiM NOACTUMNAIOWMM CNOEM, BbINOSTHSOLLNM
APEeHVPYIOLWY0 OYHKLUWNIO, N TPYHTOM 3eMIAHOro MosfioTHa C Uenbk uc-
KNIOYEeHUs1 B3aUMOMPOHNKHOBEHNS MaTepuanoB pPeKoMeHayeTca npume-
HATb pasgensaowme NPOCoNKN U3 HETKAHbIX FEOTEKCTUMNEN UMN reOCUH-
TETUYECKNX CETOK.

KOHCTpYKUMS OOPOXKHOM OfeXabl Ha MarncTparbHbIX ynuuax obuie-
ropoacKoro 3Ha4YeHusi, PanoHHOro 3HaAYEHNS, a TakKe B MECTaX OCTAHOBOK
00OLLEeCTBEHHOrO TpaHCnopTa, Ha perynmpyemMblx nepecedeHnsix n B pyrmx
MecCTax U3MEHEHMUS] CKOPOCTU WUNN OBWKEHUS HA MOHMKEHHbIX CKOPOCTSIX
AomKHa obecnevnTb MNOBbIWEHHY COBUMOYCTOMYMBOCTb MPU  BbICOKMX
neTHUX Temnepatypax. [na obecneveHms atoro TpeboBaHMsS B NMOKPLITUA
npegycMaTpuBaloT MpUMeHeHne acanbTobeTOHHbIX cMmecern Tuna A,
LLIMA, BbICOKOMMOTHbLIX CMEecen, B TOM YMCrie Ha NosiMmep-ouTyMmHOM Bsi-
Xywem ([MBB), a B OCHOBaHUN — KPYMHO3EPHUCTLIX acdanbTOBEeTOHHbIX
cMecen NMBo KaMeHHbIX MaTepranoB, YKPEneHHbIX LLEMEHTOM.

7.3. UcxoaHble aaHHbIe ANnA pacyeTta KOHCTPYKLUN
AOPOXHON oaexXabl

NHTEHCMBHOCTb ABWXEHUSA, crieqyeT NpUBECTU K pacHeTHOMY rpy30-
BOMY aBTOMOBOUSTIO C Harpy3kom Ha ocb 115 kH.

Tpebyemble MUHUMArbHBIE KO3I(MULNEHTLI MPOYHOCTN NpU 3aaH-
HbIX YPOBHSAX HAOEXHOCTU NS pacdeTa AOPOXHbIX OOEXA MO pasnnyHbIM
KpUTEPUSIM MPOYHOCTM CcrieqyeT MPUHATb B 3aBUCUMOCTM OT KaTeropum
ynuy, no tabn. 7.
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Tabnuua 7
Tun JOPOXKHOM ofexabl KanutanbHbin
M MaructpanbHbie
arucTparnbHble
ynuupl obLiero-
ropoackve POZCKOrO MarucTtpanbHbie | MecTHasi
KaTeropusi ynuLy Aoporu 3HAYeHUs yrULBI paioHHo- | CceTb
ro 3Ha4YeHus! ynmy,
1 2 1 2,3
Knacca | Knacca | Krnacca | knaccos
3apaHHasa HageXHoCTb 0,98 0,95 0,98 0,95 0,95 0,90
ynpyroro
Tpebyembiii nporv6a 1,50 1,30 1,38 1,20 1,17 1,10
KoadppmumeHT
MPOYHOCTN MO casuran
KpUTEPUIO: pacTsKeHus 1,10 1,00 1,10 1,00 1,00 0,94
npv narnbe

PacyeT KOHCTPYKUMM OOPOXHOW ofexabl crefyeT BbINOSHATbL Co-
rMacHO WHCTPYKUMW MO MNPOEKTUPOBAHUIO HEXECTKUX AOPOXKHbIX OOexn
O[H 218.046.

Llenbto pacyeTa sBnsieTcs onpeaenieHne TOMLWMHbBI COEB AOPOXKHOM
ogexabl B BapuaHTax, HaMEYeHHbIX MPU KOHCTPYMpOBaHWUW, U BbIGOP
MaTtepuanoB C COOTBETCTBYHOLLMMN AePOPMALMOHHBIMU N NPOYHOCTHBIMMN
XapakTepucTukamm npu 3agaHHbIX TOMLWMHAX CrOEB.

PacyeT KOHCTpPYKUMN HEODXOOMMO BbIMNOMHUTL MO OOMYCTUMOMY Y-
pyromy npornéy (unm tpebyemomy obLuemy Moaysnto ynpyrocty) Ha OCHOBE
3aBMCUMOCTM Tpebyemoro obuiero mMogynsa YnpyrocTM KOHCTPYKUUW OT
CYMMapHOro Ymcna npunoXeHuUin HarpysKku.

B pesynbTaTte 3TOro pacyera HasHadaloTCs TOMLUMHbBI KOHCTPYKTUB-
HbIX CNOEB N UX MOLYNN YNPYrocTu Takum obpas3om, 4ToObl 00LLmMIA MOAYSTb
YNPYrocty JOPOXHOM oaexabl bbin He MeHee TpebyemMoro ¢ y4eToM COoOoT-
BETCTBYHOLLEro KoadhduumeHTa npoyHocTu (Tabn. 7).

[lanee BbLINOSHAETCS pacyET KOHCTPYKLUMM OOPOXKHOW opexabl no
cnegyoLwmm KpuTepusam:

— COBUIOYCTOMYMBOCTM MOACTUNAIOLLEIO IPYHTA;

— COBUrOYCTONYMBOCTM MNECHAHOrO CIos;

— COMPOTMBIEHNIO MOHOSIUTHBIX CFIOEB YCTaNIOCTHOMY paspyLUEHUIO
OT pacTshkeHns npu narmobe;

— obecneyveHne MOpPO30YCTONUYNBOCTN KOHCTPYKLMMN.

[Mpn HepocTaTovyHOM BENUYMHE KO3(hpULMEHTa NPOYHOCTU MO NHo-
BoMy KpUTEPUIO — KOHCTPYKLMIO crieayeT YTOYHUTb, a pacyeTbl NOBTOPUT.

KOHCTpYKUMIO JOPOXHOW ofexabl ynuvubl odhopMnAoT B COOTBETCT-
Bun ¢ FOCT 21.701-2013. MNprmep odbopmneHns npeacTtaBrneH B npun. 6.
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Mpumep Ne5
[Mpmep pacyeTa KOHCTPYKLMM JOPOXHON OOeX bl HEXECTKOro Tuna

1. OnpedeneHue obwez2o (pacyemHo20) MOOyns ynpya2ocmu
O0pPOXXHOU 00eX0bl

a) onpenendem BenMYMHy NpuUBESEHHOW K pacHeTHOMY aBTOMOODUIIO
WHTEHCUBHOCTb OBWMKEHUS:

3agaHHaa MHTEHCUBHOCTb ABWXXKEHUSA B NepBbln rof CryXbbl JOpOX-
HOW ogexabl, a Takke KoaddPUUMEHTbI NPpUBEAEHUS NpeacTaBeHbl B Tab-
nvue Hnxe:

Tun aBTOMOOUNA pysonoabeMHoCTb, T WHTeHCcnBHOCTB, eal./cyT Sy
JlerkoBble — 5625 0
<2 1125 0,005
Fpysossie 2,0-6,0 225 0,2
6,0-8,0 150 0,7
Csbiwe 8,0 225 1,25
ABTOBYCHI - 75 0,7
ABTOnoes3na 20,0-30,0 75 1,5

[MokasaTenb eXerogHoro pocta MHTEHCUBHOCTY ABmxeHus g = 1,04
(4%). Mo Tabn. 3.2 [6] ans ,EI,ByXI'IOJ'IOCHbIX popor f.on = 0,55

N non ZN Sm cym fl-'IOJ'l 'an.o6u.l.’

m=1
raoe foon — KOAOUUMEHT, YYMTBIBAKOLLMIA YMCIO NOSIOC ABMKEHNA U pacnpe-
aeneHne OBWXKEHUS Mo HUM; N — obuee Yncno pasnnyHbIX MapoK TpaHC-
NMOPTHLIX CPEACTB B COCTABE TPaAHCMNOPTHOro notoka; N, — 4Y1ncno npoes3nos
B CYTKM B OBOMX HanpasrieHUsiX TPaHCMNOPTHbIX CPEACTB M-l MapKW; Sy, oym —
CYMMapHbIN KO3I(PPULMEHT NpUBESEHNS BO3AENCTBUA HA OOPOXKHYIO OOEX-
Ay TPaHCNOPTHOro CPeaCcTBa M- Mapku K pac4eTHON Harpy3ke Quacy-
S eym MPVHAT MO AaHHbIM Tabnuup 1.1.3 [6].
Noposw, = 2Ny =Sy opu» @BTICYT,;

=1125-0,005+225-0,2+150-0,7 +225-1,25 +

+75-0,7+75-1,5=602 aBT./CcyT.
Np =0,55-602 = 332 aBT./CcYyT;

6) BblYMCASIEM CYMMAapHOE pacYETHOE KOMMYECTBO MPUNOXKEHNI
pac4YeTHOW Harpy3Kku 3a CPOoK Cnyx6bl JOPOXHOW OaeXabl:

2N, =0,7-N,- K, Ton Ko

q CJ'I_1

N,

np.oouy.
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raoe N, — npuBeaeHHasi MHTEHCUBHOCTL Ha NOCneaHuni rog cnyxobl JOPOXK-
Hown opexabl (N, = 332 aBT./cyT.); Tpy — PaCHETHOE YMCINO PaCHETHbIX AHEN
B rogy, COOTBETCTBYHLLMX ONpenerieHHOMY COCTOSIHUIO AedopMupyemo-
CTW KOHCTPYKUMK (Tonr = 135 aHen, Ttabn. I.6.1 [6]); K, — koachduLmeHT,
YUMTbIBAOLNN BEPOATHOCTb OTKITOHEHNSA CYMMAPHOro ABWXEHNA OT cpea-
Hero oxugaemoro (K, = 1,49, Tabn. 3.3 [6]); T., — pacYeTHbIN CPOK CIyX0bI
(Ten = 20 niet, Tabn. .6.2 [6]); K. — KoaddpuumMeHT cymmmuposaHus (K. =
= 29,8, Tabn. 1.6.3 [6]); g — noka3aTenb N3MEHEHUSI UHTEHCMBHOCTU OBU-
XXEHMs1 aHHOro TMna asTomobunen no rogam (q = 1,04).
ZNp =0,7-332- 1 29,8 -135-1,49 =661209,34 ~ 661210;

420—1

B) BblYMCNAEM BENUYMHY MUHMMAsbHOro Tpebyemoro obuiero mMoay-

NS YNPYrocTn KOHCTPYKUUKU MO aMNupu4eckon popmyre:
Emin = 98,65°[I9(ZN,) — c], Mla,
roe XN, — cymmapHoe pacyeTHOEe YUCIMO MPUMOXEHU Harpys3ku 3a CpoK
CNy>0bl JOPOXHOW ofeXabl; ¢ — AMNUPUYECKNIA NapaMeTp, NPUHUMaEMbIN
paBHbIM 4151 pac4eTHOM Harpy3ku Ha ocbk (115 kH; ¢ = 3,2).
Emin = 98,65-[19(661210) — 3,2] = 259 Mlla;
Eo6u.|, = Emin'KTpnp, Mrla,
Kromp — TPEBYEMbI KOI(PMULIMEHT NPOYHOCTU NPUHUMAETCH B 3aBUCUMO-
CTM OT YPOBHSI HAOEXHOCTMU.
Eosu, = 259:1,17 = 303 Mla.

2. OnpedesieHue pac4emHbIX XapakmepucmuK 2pyHma

1) DOPOXHO-KNUMaTmnyeckasi 3oHa — lly;

2) TN MECTHOCTM NO yBNaXHeHM0: 1 — aTMoctepHble 0CaaKu;

3) rpyHT — cynecb nérkas;

4) cpegHee MHOroneTHee 3Ha4YeHne OTHOCUTENBHOM (B AONSAX OT rpa-
HULIbI TEKYYECTN) BRIAXXHOCTW rPyHTa, HabnogasLweecs B Hanbonee Hebna-
rONPUATHBIN (BECEHHWI) Nepuog roga B paboyem crnoe 3eMrsiHOro nosioTHa:

W6 = 0,57 (no Tabn. n.2.1 [6]);

5) pacyeTHasa BNaXXHOCTb rpyHTa (B AONAX OT BNAXXHOCTU Ha rpaHuLe

TEKy4YeCTH):

Wp = (WTa6 + A1'W— Ao- W)(I-I— 0,1 t) — Agz,

roe AW — nonpaBka Ha 0COBEHHOCTU penbeda TeppuTopun: Ans pas-
HWUHHOW MecTHocTK A¢-W = 0,00 (tabn. N.2.2 [6]); A,-W — nonpaBka Ha KOH-
CTPYKTUBHbIE OCODEHHOCTM NPOoE3Xen Yactn n 0bounH: AW = 0,00; Az —
nornpaBka Ha BrMSHUE CYMMapHOW TOSILUHBI CTabUIbHbIX CIOEB A0POXK-
HOW ogexabl, ycTaHaBnmBaemasi no rpaduky puc. .2.1 [6]: Az = 0,00; t —
KO3 PULMEHT HOPMUPOBAHHOIO OTKITOHEHUS, MPUHUMAEMbIA B 3aBUCUMO-
CTK OT TpebyeMoro ypoBHsi HageXXHocTu npumem t= 1,71 (tabn. .4.2 [6]).
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W, = (0,57 + 0,00 - 0,00)-(1 + 0,1-1,71) — 0,00 = 0,67.
Mo pacyeTHOM BNa)*XHOCTU MPUHUMAKOTCHA pacyeTHble XapakTepucTu-
KW rpyHTa:
6) moaynb ynpyroctu: E, = 52 MMa;
7) cuennexwne: C, = 0,0046 Mrla;
8) yron BHyTpeHHero TpeHus: ¢, = 12°.

3. HaszHayeHue mamepuasoe OOPOXHOU 00ex0bl U UX pacyem-
Hble xapaKkmepucmukKku

1) webeHo4YHO-MacTnYHbIN acanbTobeToH Ha BB 60:

— 110 ynpyromy npornby moayrnb ynpyroct E . = 4500 Mla;

— M0 CONPOTMBIIEHUIO CABUIY MOAYIMb YNpyroctu E, . = 2600 Mlla;

— MO COMPOTUBMIEHNIO PACTSHXKEHUIO MPU M3rMbe Moayrnb Ynpyroctu
E e =5300 MMa (Tabn. .3.1 [6]);

2) NNoTHbIn acdanbtobeTtoH TMN B Mapku |, ropsumn Ha BuTyme
mapku BHL, 60/90:

— no ynpyromy npornby mogynb ynpyroctm Egs = 3200 Mlla
(tabn. N.3.2 [6]);

— MO COMPOTUBIIEHUIO COBUTY MoAyNb ynpyroctn Egs = 1800 Mlla
(Tabn. .3.2 [6]);

— MO COMPOTUBMIEHNIO PACTSXKEHUIO MPU U3rMbe Moayrb Ynpyroctu
E.s =4500 MIa (tabn. 1.3.1 [6]);

3) NOPUCTbIN KPYMNHO3EPHUCTLIN acdanbTobeToH mapku I, ropsunn
Ha 6utyme mapku bH[ 60/90:

— no ynpyromy nporuby mogynb ynpyroctm Egs = 2000 Mla
(tabn. N.3.2 [6]);

— MO COMPOTUBIIEHUIO COABUTY MOAYSb ynpyroctn Egs = 1200 Mlla
(Tabn. .3.2 [6]);

— MO COMPOTUBIIEHUIO PACTSKEHUIO MpU M3rmbe mMoaynb Yynpyroctu
E.s =2800 Mrla (tabn. 1.3.1 [6]);

4) webeHo4Has necyaHas CMeCb C HEMNpepbIBHOW rpaHyrioMeTpuen
C4 (makcumanbHbIM pa3mep 3epeH 80 Mm):

— Moayrnb ynpyroctu: E, . = 260 Mrla (tabn. 1.3.9 [6]);

5) Necok cpegHen KpYnHOCTU C COAEP)KaHMEM MblNeBaTO-TNMHUCTON
dpakunmn 5%:

— moaynb ynpyroctu: E, =120 Mla (tabn. 1.2.5 [6]);

— oy = 28° (Tabn. IN.2.6 [6]);

— ey = 33° (Tabn. .2.6 [6]);

— Cy=0,003 MlMa (tabn. N.2.6 [6]);

6) rpyHT cynecb nerkas W, =0,67WT:

— Moaynb ynpyroctu: E, =52 MMMa (tabn. 1.2.5 [6]);

— @ = 14° (Tabn. I.2.4 [6]);

— @¢r = 36° (Tabn. N.2.4 [6]).
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4. Pacyem Heo6x00umMoU Mo UHbI OPeHUpPyW,e20 Cr10s1

TonuwwHa AoONONHUTENBHOMO CNOosS OCHOBaHUS M3 NecKka onpenensieT-
cs ¢ y4eToM obbema BOAbl, NOCTyNatoLWen B OCHOBaHME OOPOXHOW OOeX-
Abl B pacyeTHbIM nepuon, punbTpaunMoHHOW CNoCcOBHOCTM MaTepuana
APEHVPYIOLLIErO CNOS U KOHCTPYKLMN 3EMASHOIO NOMOoTHA.

PacueT gonyckaeTcs BbINOMHATL MO OAHOMY U3 CreayoLmx crnocobos:

4.1. OnpegeneHne nonHOW TOMWMHBI ApeHupytowero crnos, pabo-
TaroLLero no NPUHUMNY MorroLweHns:

[MonHaga TonwmHa OpeHUpYIOLLIErO Crogd, paboTatoLwero no NpUHUUNY
nornoLleHuns, onpegensieTca no gopmyne:

h, = (Q/(1000n) + 0,3h3ar) : (1 — Qanm),
roe Q — pacyeTHOE KOnM4ecTBO BOAbI B n/M>?, HakannuBaroLLelcs B OpeHu-
pytoLLIEM Coe 3a BECb pacHeTHbIN nepuog (Tabn. 5.3 [6]); Gam — Ko3hdonum-
€HT 3aroSfiHEHNS NOop BfiaroM B MaTtepuane OpPeHUPYIOLLEro Crios K Hadany
oTTamBaHus (Tabn. 5.6 [6]); N — nOpUCTOCTb MaTepuana, B A0MNsX eaAMHULPbI.
h, = (60/(1000-0,36) + 0,3-:0,15) : (1 — 0,4) = 0,36 m.

TonwwHa AONONMHUTENBHOIO Cosi OCHOBAHWA M3 Necka, paboTato-
LLIEro No MeToay MornoLLeHnst coctaBnsieT 36 CM.

4.2. OnpegeneHne nonHOW TOMWMHBI ApeHupytowero crnos, pabo-
TaroLLero no NPUHUMNY OCyLLEHUS.

B aTtom crnyyae HeobxoaumMo 3anpoekTUpoBaTh APEHaX MESKOro 3a-
NnoXeHus.

[peHupytowmin crion B 9TOM Crlydae pacCyvTbiBaeTCsl C NOMOLLbHO
HOMOrpamMmmebl [6], NpeaBapuTENbHO BbINOSTHMB CreayoLmMe pacyeThbl:

hn = hHac + h3an,
roe huac — TOMWMHA Crosi, NOSIHOCTbK HACbIWEHHOro Boaowu, M; hsyn — AO-
NOSTHUTENbHAs TOMLUMHA CrOoS, 3aBUCSLLIAA OT KanunnsipHbIX CBOUCTB Ma-
Tepuana v paBHasa ans neckos cpeaHen kpynHoctn 0,14—-0,15 m. B obounx
crny4vasax MosfiHy TOMLWMHY OPEHUPYIOLEro Crosi criegyeT NpUHUMaThb He
meHee 0,20 m.

[ns pgpeHupytowero cnos, padoTarowero no ApUHLUMNY OCYLLEHUS
BESTIMYUHY hyac YCTAHaABMBAKOT C MOMOLLLIO HOMOrpamMmmel puc. 5.1 [6] B 3a-
BUCUMOCTW OT ANWUHbI NYTU ounbTpaumm L n pac4eTHOM BESNTMYUHDBI NPUTO-
ka BOAbI B APEHUPYIOLLMI crioii Ha 1 M q,, Onpeaensemon no opmyne:

1. 9o = KK KaorK; - 1000, M°/M2,
roe q — ocpefHeHHoe (TabnmyHoe) 3HadYeHne NpUTOKa BOAbl B APEHNPYIO-
LMW CNOW Npu TPagULMOHHOM KOHCTPYKUMN LOPOXHOM oAexabl, OTHECEH-
Hoe k 1 M? npoeaxen yvactn, M /m? (Tabn. 5.3 [6]); K, — koaddULMEHT
«MUK», YYNTbIBAKOLLMIA HEYCTAHOBUBLLUNNCS PEXUM MOCTYNSIEHUS BOObl U3-
3a HEpaBHOMEPHOrO OTTaMBaHUS U BbiNadeHUs aTMOCKEPHbIX OCaaKoB
(tabn. 5.4 [6]); K; — kO3 PULIMEHT MMAOPONOrMYEcKoro 3anaca, y4uTbiBato-
LLUNA CHWXEHNE (PUNbTPALMOHHON CNOCOBHOCTM APEHMPYIOLLErO CMos B
npouecce akcnnyaTauum goporu (tabn. 5.4 [6]); Keor — KOIMULMEHT, yum-
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TbIBAKOLLNA HAKOMMNEeHWe BoAbl B MeCTax M3MEHEHNSA NMPOAO0SIbHOrO YKIOHa,
onpegensieMbil Npy OANHAKOBOM HanpaBSfieHUN y4acTKoB npodouns y ne-
penoma no Homorpamme puc. 5.3 [6]; K, — KOIPMPULMNEHT, y4MTbIBAIOLLNI
CHWXEHMe NpuToKa BOAbI NPU NPUHATUN crieumarnbHbIX Mep Mo perynmpo-
BaHMIO BOOHO-TENSIOBOro pexumma (tabn. 5.5 [6]).
o = 3,5:1,5-1,0-1,0-0,45/1000 = 0,0023 m*/m°.
2. Bblumcnsiem oTHowleHne
97Ky,

roe Q' — NpuTok Bodbl Ha 1 M goporn, M3/cyT.; Ky = 2 m/cyT. — Koadhduum-
eHT punbTpauumn ApeHnpyoLwero matepmana.

[Mpy oByCcKaTHOM NonepeyYHoM Npodure Npoesxemn YacTtu

q'=0,5:q,'B, M°/cyT.,
rae B — wmpuHa 3eMnsiHoro nNonoTHa.
q'=0,5-0,0024-7,5=0,009 M3/cyT.;
q/Ky = 0,009/2 = 0,0045.

Mo Homorpamme (puc. 5.1 [6]) ansa pacyeTa TONWMHbLI hyac OPEHU-
PYIOLLIErO Criosi U3 cpefHMX NeckoB Npu N3BECTHbIX 3Ha4eHusAX q/Ky 1 none-
PEYHOrO YKNOoHa rpyHTOBOrO OCHOBaHUS HAXoauM OTHoLueHue hy. /L = 0,04.

3. OnpegensieM BENUYUHY hyac U3 OTHOLLEHUS:

hpad/L = 0,04,
rae L — anvHa nyty oyneTpaumm, pasHbin 0,5 B npy aByxckaTtHOM npodousie.
L=0,5B=0,57,5=3,75 m;
hyac = 0,04-3,75 = 0,15 m.
4. Boluncngem nosiHyo TONWWHY APEHNPYHOLLETO CIOoS:
hn = hHac + hsan:
roe hyac — TONLWMHA Cros necka, NofHOCTbO HacblWeHHOro cBob6ogHoOM BO-
A0oN, M; hyan — AONONHUTENbBbHAA TOMWMWHA CroS, 3aBUcsALLas OT Kanunnsp-
HbIX CBOWCTB MaTtepwuarna u pasHada anis neckos cpeaHux 0,14-0,15 m.
hn = hyac + h3an=0,15+ 0,15 =0,3 m.

[MpyHMMaeM TONWMHY ApeHupyloLero crosi, paboTatowero no me-

Toay ocylwieHusi — 30 cm.

5. Ha3zHayeHue KOHCMPYKUUU OOPOXXHOU 00eXX0bl

[MokpbITHE:

1-0 cnod. WebeHo4Ho-macTuuHbI acdanbtobetoH Ha BB 60:
Eyma = 4500 MMa, hyya =5 cm.

2-t cnod. MNnoTHeIM acdanbTobeToH TMN b mMapku |, ropsynin Ha 6u-
Tyme mapkm BH[ 60/90: E,/61 = 3200 MIa, h,/61 =7 cm.

3-0 crod. TMopuCTbI KPYMHO3EPHUCTLIN acdanbTobeToH Mapku i,
ropaumin Ha éutyme mapkm BHJ 60/90: E./62 = 2000 M a, h,/62 = 9 cm.

OcHoBaHne — WwebeHoYHas CMeCb C HEMpPepPbLIBHOW rpaHySIOMETPUEN
C4 (MakcmanbsHbin pa3mep 3epeH 80 mm): E, = 260 MlMa.
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ApeHunpytowmin criou — Necok cpeaHun ¢ cogepXxaHnem nbinesarto-
rnuHncTon dopakummn 5%: E, = 120 Mra, h, = 30 cm.

6. Pacyem 0opoOxHOU 00ex0bl HEXXeCMKO20 muna

PacyeT nopoxxHoM ogexabl no 4onycTUMMOMY ynpyromy npormnby:

1-U cnod. LlebeHo4HO-MacTnYHbIM acdanbTobeToH, h =5 cm.

2-t cnod. MNMnoTHeIn acdanbTobeToH TMN b mapku |, h=7 cm.

3-0 cnod. TopucTbin KPYMHO3EPHUCTBIM achanbTobeToH mapku I,
h=9cm.

4-0 cnod. LllebeHoyHasa cmecb ¢ HenpepbIBHOW rpaHyriomeTpuen C,
(MakcumanbHbIM pas3mep 3epeH 80 mMm) TonwmnHa crnos NOANEXUT PacyeTy.

5-u cniod. Tecok cpegHen kpynHoctn, h = 30 cm.

' pyHM 3€eMIISIHO20 MOSI0MHa — CYrnNHOK NErKM.

BbinonHum pacy€T gopoxHonm ogexabl cornacHo OH 218.046-01. B
Ha3HaYeHHOWN OOPOXHOM OAeXae M3BEeCTHa TOSLLUMHA BCEX KOHCTPYKTUBHbIX
CrnoeB, 3a UCKIToYeHneM LebEHOYHOro ocHoBaHus. Pac4éTt 3aknovaeTca B
onpeaeneHnn Takon TOMLWMHBI 3TOro Crosi, KoTopon 6yaeT COOTBETCTBOBATb
obLLMI MOAYNb YNPYroCcTV JOPOXKHOW OAeXabl, paBHbIN: Eqg,, = 303 Mla.

3HayeHus moaynen ynpyroctu maTtepuarnoB, coepXallimx opraHu-
yeckoe BsXKyLlee, HasHavyaem no Ttabn. 1.3.2 [6] npu pacyETHOM Temnepa-
Type +10°C.

1. PacyeT obLuero moayns ynpyroctu asisi nec4aHoro criost:

E
B 30 _o75 Eu_Ze_ 52 _gy43
D 40 E., E, 120
Mo Homorpamme (puc. 3.1 [6]) Haxognm:
0,50 §§‘§§\ }\xix\\ﬁx\\ \i\Q\\ \\:i‘:\ \o‘so
oas%&k&ik&\\\\& %\\ \\Qb: \‘:‘\\:\" 0.43
N\ -
R =

>R
MM aa.Saa.,..
Al NN
2 Q\\Q&@‘ N &%S@%ﬁ‘&"&%ﬁ 025
-»DINNNNINNNSSSS

\ N " D — -
IS
R AN SSSSSaaa=N 3
SN -

N\ >
0,05 -_—S . 0,05
-—-.% T

0 01 0203040506 070809101,11,2 13 141516171819 h/D
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EB E(I;I6 . n
E. B % Ea

2. Pacuyet moaynsa ynpyroct ansi crnosi webeHOYHO-MacTU4HOro ac-
danbTobeToHa (LUMA):

M_5 _oq5 B _ Ep _ 303
D 40 T E, E,. 4500

cn uma

Mo Homorpamme (puc. 3.1 [6]) Haxognm:

=0,66-120 =79 Mlla.

=0,07.

0,15 ;N ¥\\\; ﬁ\%
NN v, N
0,10 %§§&\\b\\9{r S
0,06 SN T
0,05 e
re 0
i e

0 0,1 0203040506 0,708009 1

1
a6 1
EH - 22 = 0,06; E35, =0,06-4500 =270 MTa

cn wma
3. PacyeT moagynsa ynpyroctu gnsi Cnos KpyrnHO3epHUCTOrO MiI0THOMO
acanbtobetoHa Tuna b mapku I:

1

al6
&:lzojg; £ _ E°16“4 _ 270 =0,08.
D 40 E, E,s 3200
Mo Homorpamme (puc. 3.1 [6]) Haxognm:
0,15 NI :ﬁ:h\}’ﬁ:\ &275} -~
M S
’ \ \h‘ o
0,06 S RNNIRL
0,05 =
— 0 =
[ N s —

0 01 02030405060,708091,01]

N

E Eals 2
EH _ 016Lu =0,06; E3® =0,06-3200 =192 MMMa.

obu
cn alb
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4. PacyeT moaynsi ynpyrocTu ans crnosi KpynHO3epHUCTOro nopucTo-

ro actpanetobeToHa mapkm l:
2

Ea/6
Mo _ 9 _p03 Lo _Foou_192 4,

D 40 E, E2 2000

o

cn

Mo Homorpamme (puc. 3.1 [6]) Haxoanm:

AT s
0,15 I3 N \0 R
%\%\ J X
oo RS
5 =~ & J
0,0650 R
0,05 —~< .
=SS -
0 0.1 0203040506 070805101
EH E;Ltliu.l . wrnc
£ =—>+=0,065; Ej, =0,065-2000 =130 Mlla.
cn alb
5. PacyeT TonwmHbl crnos LwebHs:
n Ly
E, _ Egs., _ 79 0.3 E, _ S :130 _0,5.
E, E, 260 E, E, 260
Mo Homorpamme (puc. 3.1 [6]) Haxognm:
N 3 RN 5 Y sy
0.30 RN \:\ \;&\\3&‘:\\\“
NS
J. \
0,25 %&%& \“&\\ ?§S
N QNN
s \\\§§\Q§ \&‘{\ J\w%%
N TR
0,15 §%§§§\ ; Iy \§
N J S
0,10 \%Q ﬁ'\ <5 s
\ b, 2 —
0,05 \:§% S
EE —tl e
f -
0 0,1 020304050%0708091,0
h

5320’55; h, =0,55-D =0,55-40 =22 cm.

[MpUHUMaeM TOMLWMHY LWebHSA paBHyo 22 CM.
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XapakTepucTUkn MaTepuanoB CroeB

Pacuert Pacuet PacueT Ha pacTskeHune
no Jonyc- | No yCroBuWiO npu n3rnbe
hcn, TUMOMY caOBuUro-
Marepuan crios cMm yrnpyromy yCcTOn4n- Ro,

npornby BOCTU E, MMa MMa « m

E, MMNa E, MMNa
LLle6eHO4YHO-MaCTNYHbIN
actanbTobeToH 5 4500 2600 5300 9,8 52 | 55
Ha MNBB 60
ActanbTobeToH
NNOTHbIV TUN B, 7 3200 1800 4500 9,8 52 | 55
Ha Bsi3dkom 6utyme 60/90
MNopucTbIn KpynHO3ep-
HMCTBIA BCHANBTOBETOH | - 2000 1200 2800 | 80 |59 | 43
mapkm Il, ropsaumn,
Ha 6utyme BH-60/90
LLlebeHo4Hasa cmech
C HenpepbIBHOM
rpaHynometpuen Cy 22 260 260 260 - — -
(MakcumarnbHbIn
pasmep 3epeH 80 Mm)
eocuHTETMYECKUI
maTtepwuan
(P >=20 kH/m, a B B - B a B
Eps <= 20%)
recok cpepen 30 120 120 120 - | - -
KPYMHOCTH
Cynecb nerkas
W, = 0,74W, - 52 52 52 - - -

lNpoeepka Ne1. Pacdyem KOHCMpyKuuu rno ycroeur coeuz20-
ycmolu4usocmu 8 2pyHme
[Onsa onpepenexHvsa 1, npegBapuTeribHO Ha3HaYeHHYH OOPOXHYHO
KOHCTPYKLWIO NPUBOAUM K ABYXCIONHOW pac4YeTHON Moenn.
B kayecTBe HWXHEro crios MoAenu npuHUMaeMm rpyHT (cynecb ner-
Kas) co cnegyoowmmn xapakrepuctukamu: (npy W, = 0,67W; n EN, =

= 658 795 aBT.); E, = 52 MMMa, @y, = 12° 1 C, = 0,0046 MMa (n. 6.4 [6]).

Mogynb ynpyroctun BepxHero criod mMoesniv Bblducngem no popmy-
ne, rae 3HadeHuss Moayrnen yrnpyroctn matepuaros, cogepXallmnx opraHu-
yeckoe BsKyLlee, HasHavyaem no Ttabn. 1.3.2 [6] npu pacyeTHOM Temnepa-
Type +20°C (Tabn. 3.5 [6]).

E, =

E,-h+E,-h,+E;-h,+E,-h,+E;-h;

h,+h, +h, + h, + hg
_2600-5+1800-7+1200-9+260-22+120-30

bl

E

B

5+47+9+22+30

626 Mlla;
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E. 626
B _ - " _ 12,
E, 52
th,.o :E — 1 8
D 40
Orp = 12°.
No Homorpamme (puc. 3.2 [6]) Haxogum: T, = 0,016.
A AN AN ’/Vl/ VAV A ’,/ - /1' e i "-f
:‘/ /Y/Kf /)(/:9‘ yd &4{‘?/&\/ /'// ,"/'// '// - L~
/) P & AXIAA /S://f/ //’./,// P |
10.9) 0,00 00N 2P 8% AP B AP
///’: ‘//\0 jﬁ( 7,@’9 , ~ -
NN XA S AL A
A T R T P T 1
/l/// f/{d,{/% Q \:":IL ‘;. ,E.. E.=5
Y ///::/A{‘//// Nt > ™ <
fW%fA%%A e e )Jb‘f <] \\n.hw L‘?‘P\ I o
V9% 225 SASL NN TG ~ T~ T
i il s N AN TN 255320, N - ~
%l SYL\““‘»::% NI [T~ T~ 1 1
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Onpefgensiem OeNCTBYIOLWNE B IPYHTE aKTUBHbIE HAMPSPKEHUsA casura
no dopmyne: T =1, -p =0,016-0,6 =0,01 Mla.

Onpepensiem npegenbHoe akTMBHOE HanpskeHue casura T, B rpyH-
Te paboyero cros no oopmyne:

Trop = Ko (Crp + 0,1+vcp Z°tgcr), MIa,
raoe Kyq = 1,0; KoadppuumeHT, yunTbiBatowmm ocobeHHOCTM paboThbl KOHCT-
PYKUMWN Ha rpaHuLEe Nec4aHoro Criosi C BEPXHUM CrOEM HeCyLLEero ocHoBa-
HuA; Cr, = 0,0046 MlMa — cuenneHne rpyHTa 3emnsaHoro nonotHa; 0,1 — ko-
adpdumumeHT ansa nepesona B Mrla; y,, — cpeaHeB3BeLLEHHbIN yaenbHbIN
BEC KOHCTPYKTUBHbIX CITOEB PaCMONOXEHHbIX Bbille MPOBEPSEMOro Cros,
(vep = 0,002 kr/cM®); z = 76 cM — rnybuHa pacnonoXeHWst NOBEPXHOCTU
CNoA OT BepXa KOHCTPYKUNN; @cr = 36° — yron BHYTPEHHErO TPEHUS.
Trp=1,0-(0,0046 + 0,1-0,002-73-tg36°) = 0,015 Mla.

OnpepensieM K03(pPULMEHT NPOYHOCTMU:

T
K _ =—>10;

T

np

T, 0,015
T 0,01
CnepoBatenbHO, BblibpaHHasi KOHCTPYKLMS yOOBNETBOPSIET YCOBUIO
NPOYHOCTW MO COABUTY B FPYHTE.

=1,5>1,0 = ycnosue BbINOMHEHO.
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llposepka No92. Pacyem KOHCMpPYKUuUu Ha cornpomuesieHue
cdeuzy 8 nec4aHoOM CJ10€ OCHOB8aHUsI

[MpnBOOUM KOHCTPYKLMIO K OBYXCNOWHOM MOAESNN, A€ HWXKHUW CIion
MOAENN — YacTb KOHCTPYKLMMK, pacrorfioXeHHas HWKe naketa acdanbTo-
BGEeTOHHbIX CroeB U WebHs, T.e. OPEHVPYIOLWUA Crion (Necok cpeaHuin) u
rPyHT paboyero cnos.

Mogynb ynpyroctu HwkHero cnos E, = El;,, = 79 MIMNa. Moayrnb ynpy-

FOCTU BEPXHEro Crosi MOAENM BblMMCNAeM Mo dopMyre, rae 3HadeHUst Mo-
Aynen ynpyroctu maTepuanoB, CooepXallnx opraHnyeckoe BsKyllee, Ha-
3Ha4aem no Tabn. n. 3.2 npu pac4yeTHon Temnepatype +20°C (tabn. 3.5 [6]).
_E,-h+E,-h,+E;-h,+E,-h,

E ,
° h,+h,+h, +h,
E, :2600-5+1800-7+1200.9+260-22 _ 979 MMa:
5+7+9+22
E_919_ 1o,
E, 79
_Z Moo :E =1,075;
D 40
ONn = 27°.
Mo Homorpamme (puc. 3.2 [6]) Haxogum: T, = 0,021.
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Onpepensiem OeNCTBYOLLUME aKTUBHbIE HaMpshKeHWa casura no
dopmyne: T =1,-p=0,019-0,6 =0,011 Mla.
Onpepnensiem npefenbHoe akTMBHOE HanpshxeHwe casura T, B nec-
YaHOM crnoe no opmyne:
Tnp = Kd'(CN +0,1 'YCp'z'tg(PCT): Mrla,
roe Ky = 4,0; KoadppnumeHT, yunTbiBatowmm ocobeHHOCTM paboThbl KOHCT-
PYKUMN Ha rpaHULE NecHaHoro Criosi C BEPXHUM CITOEM HecyLlero OCHoBa-
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Hua; Cy = 0,002 MlMa — cuennenve rpyHTa gpeHnpytowero crosi; 0,1 — ko-
adpdumumeHT ansa nepesona B Mrla; y,, — cpeaHeB3BeLLEHHbIN yaernbHbIN
BEC KOHCTPYKTUBHbIX CITOEB PACMOSIOKEHHbIX BhbiLLE MPOBEPSIEMOrO Cros,
(vyep = 0,0019 kr/cM®); z = 43 cM — rmybuHa pacronoXeHUs NOBEPXHOCTM
CNoA OT BepXa KOHCTPYKUNN; @cr = 33° — Yyron BHYTPEHHErO TPEHUS.
Trp =4,0-(0,002 + 0,1-0,0019-43-tg33°) = 0,028 Mlla.
OnpepensiemM K03(pPULMEHT NPOYHOCTMU:

TI'I
Ky =—2>10;
T

np
T, 0,028
" T 0,011

CnepoBaTenbHO, BbibpaHHas KOHCTPYKUMS YOOBNETBOPSET YCOBUIO
NMPOYHOCTM NO CABUTY B NECYAaHOM CITO€ OCHOBAHMSI.

=2,55>1,0 = ycrnosue BbINOSHEHO.

lpoeepka Ne3. Pacuem KOHCMpyKuuu Ha conpomuesieHuUsi Mo-
HOJIUMHBbIX CJ10é8 yCcmasioCMmHOMY pa3pyweHUro om pacmspKeHus
npu usa2ube

[MpBOANM KOHCTPYKLMIO K OBYXCIOWHOW MOLENW, rae HWXHWA Criou
MOZENN — 4YacCTb KOHCTPYKLMMK, pacrnosioKeHHasa HKe nakeTta acdanstobe-
TOHHbIX CIOEB, T.e. WebeHb, APEHMPYIOLLMIA Cnon (MECOK CPeaHUin) N TPYHT

paboyero cros. Moaynb ynpyrocti HukHero crnost E, = Egg, = 130 MMMa.

K BepxHeMy croto OTHOCAT BCce acanbTo6eTOHHbIE CrOW.
Mogynb ynpyroctn BepxHero cnosi (hs = 21 cMm) yctaHaBnusaem no

dopmyne:

E,-h+E,-h,+E,-h,.

E, ;
h, +h, + h,
E - 4500-5+3200-7+2000-9 _ 2995 MMa:
5+7+9
E, 2995 _,.
E, 130
h
h:2—1:0,53.
D 40

Mo Homorpamme (puc. 3.4 [6]) Haxogum: G, =1,5.
Onpegensiem pacyeTHOe pacTArMBaloLLee HanpsbkeHre no gopmyrne:
c, =G, p-k,, Mlla,
rAe G, — pacTarvBaroLLEee HanpsXKeHWe OT €AUHNYHON Harpyskn Npu pacyeT-

HbIX AMameTpax nrowaak1, nepegarolien Harpysky; ks — KoOadUUNEHT, yuu-
TbIBaOLLMN OCOBEHHOCTU HaMPSXKEHHOrO COCTOSIHUA MOKPLITUS KOHCTPYKUMA
noA cnapeHHbIM 6annoHoM; p — pacdeTHoe aasrnenune (p = 0,6 Mr1a).
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c,=15-0,6-0,85=0,77 Mla.
Onpegensiem npegenbHoe pacTarneatoLLee HanpskeHe no opmyrne:
Ry=R,-K,-K,-(1-V; -t), Mla,
rae R, = 9,8 Mla — HopmMaTnBHOE 3Ha4YeHue NpeaenbHOro ConpoTUBIEHNS
pacTsHKeHM0 Npu n3rnmbe nNpu pacyeTHOM HU3KOW BECEHHEW TemnepaType
ANSA HWKHEro crosi KoHCTpykummn (tabn. 1.3.1 [6]); Vk = 0,1 — koachdurumneHT
BapuaLmm NPOYHOCTN Ha pacTsbkeHue (tabn. M.4.1); t = 1,71 — koadppuum-
€HT HOpMaTMBHOIo OTKIOHeHUs (Tabn. 1.4.2 [6]); K; = 1,0 — koadhduumeHT,
YYUTbIBAIOLNN CHXKEHNE NMPOYHOCTN BO BPEMEHU OT BO3LAENCTBUA MOroa-
HO-KNMMaTudecknx daktopos (Tabsn. 3.6 [6]); K1 — koadduumeHT, oTpa-
XaloLNN BANSIHAE Ha NPOYHOCTb YCTaroCTHbIX NPOLECCOB, BbIMMCAAT MO
BbIpaXXEHWIO:
a

m/Z Np ’

rae 2N, — pac4eTHOe CyMMapHO€ YICIO MPUIIOKEHUIA PACUETHON Harpys-

K, =

KM 3a CPOK CNYy>KObl MOHOSTIUTHOIO MOKPLITUS; M — NoKasaTenb CTENeHu, 3a-
BUCSILLMN OT CBOMCTB MaTepuarna pacCyuMTbiBaeMOro MOHOSIMTHOMO Criost
(m = 5,5, Tabn. N.3.1 [6]); o0 — KOADDULMEHT, YYMTLIBAIOLNI pasnmyune B
peanbHOM 1 NTabopaToOpHOM peXnmax pacTs>KEHUA MOBTOPHOW Harpyskowu,
a Takke BEpPOSATHOCTb COBMageHUs BO BPEMEHN pacyETHON (HU3KOWN) TeEM-
nepaTtypbl MNOKPbITUS U PaCYETHOrO COCTOSIHMSA FpyHTa paboyero crosi no
BnaxxHoctn (o = 5,2 Tabn. .3.1 [6]).
5,2

K =—2%
" %%661210
Ry =9,8-0,46-10-(1-0,1-171) = 3,74 MMa;

R, 374

— = —~—=4,86>K,, =10= ycnosue BbINoOmnHeHo.
c, 0,77 P

CnepoBatenbHO, BblOpaHHasi KOHCTPYKUMSI YOOBMETBOPSIET BCEM
KPUTEPUSIM MPOYHOCTU.

=0,46;

lpoesepka N24. Pacyem KOHCMpyKUuU Ha MOpPO30ycmoulyueocmb

Onpegensaem rmybuHy Nnpomep3aHns OPOXKHON KOHCTPYKUUN Zq, AnA
ycrnosun Jluneukon obnacTu:

an = an(cp)'1 ,38, M,
rae Znpep) — CPEAHASA rnybuHa npomepsaHus Ans AaHHOro paroHa, ycrta-
HaBnNMBaemasi Npu NOMOLLM KapT n3onuHumn (puc. 4.4 [6]).
Zyp=1,7-1,38=2,35 M.
OnpefgensiemM BeNUUMHY Ny4eHUs 4518 JaHHOW KOHCTPYKLUUN:
I =1 Kire - Kin - Kip * Kiiarp - Kans CM,

ny4 nyy(cp) yi Harp ' ‘B’
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rAe lnyuep) = 5,0 CM — BENMUMHa MOPO3HOTO MyYeHNA NPU OCPEAHEHHbIX yC-
noswusix, onpegensemas no puc. 4.3 [6] B 3aBUCMMOCTM OT TOJSILUMHBI [0-
POXXHOW ofexabl (BKMoYasi OOMNOSTHUTENbHbLIE CIIOM OCHOBaHWS), rpynnbl
rPyHTa No CTeneHn ny4ymHUcTocTn (tabn. 4.1 [6]) n rmybuHbl Npomep3aHus
(Znp); Kyre = 0,43 — KOSMPULIMEHT, YUNTLIBAIOLLIMN BINUAHUE pac4eTHOM rny-
OWHbI 3aneraHnsa ypoBHs FPYHTOBbIX BoA; Ky, = 1,0 — koadhduumeHT, 3aBu-
CALLMIA OT CTENeHu YNIoTHEHNs rpyHTa paboyero cros (tabn. 4.4 [6]); Ky =
= 1,3 — KOAPPULUNEHT, YUNTLIBAIOLLMN BIIUSHNE IPaHYIOMETPUYECKOro CO-
CTaBa rpyHTa OCHOBaHWUs HacbInn nnu BoleMkn (tabn. 4.5 [6]); Kuarp = 0,85 —
KO3(P(PMLUMEHT, yYnTbIBaIOLNA BIUSIHWE Harpy3ku OT COBCTBEHHOro Beca
BblLLIENEXallen KOHCTPYKUMN Ha TPYHT B NMpOMep3atoLlemM Crioe 1 3aBuUcCs-
LA OT riyBuHbl npomep3anus (puc. 4.2 [6]); Ksn = 1,01 — KoadbdomUMEHT,
3aBUCSALLMIM OT pacYeTHOWM BIIAXXHOCTW rpyHTa (Tabn. 4.6 [6]).
Iy =9,0-0,43-10-13-0,85-1,01=2,4 cm.

Tak kak cpok cny6bl coctaenseT 6onee 10 neT, TO MOPO3HOE MNy4e-
HVe He JormkHO npesblwatb 80% oT Tpebyemon BenuuuHbl ([ = 5 CM):
5-:0,8 =4 cm.

Inys < Iayupon; 2,4 CM < 4 CM = npoBepKa Ha MOPO30YCTONYMBOCTb Bbl-
NONnHeHa.

3aknroyeHue: NOCKOrbKY BCe NPOBEPKM YCMELIHO BbIMONHEHbI, Npu-
HMMaeM U1 Bbl4EPYUMBAEM PACCUYMTAHHYIO KOHCTPYKLMIO AOPOXKHOWM OAEXAbI.
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NMPUNOXEHUE 2
Tabnuua M2.1

KaTteropwus gopor v ynuy OcHOBHOE Ha3HayeHWe opor 1 ynuL,
MarucTparnbeHble ropoackme Joporu:
1-r0 Kracca — CKOPOCTHOTO ABWKEHUS! CkopocTHas TpaHcnopTHas CBA3b MeXAY yAarneHHbIMU NPOMBILLMEHHBIMU U XXUMbIMU pafioHaMu

B KPYMHEMLLIMX 1 KPYMHbIX ropodax; BbiXoAbl Ha BHELLIHWE aBTOMOBMIIbHbIE AOPOri, K aspornopTam,

KPYMHbIM 30HaM MacCOBOrO OTAbIXa 1 MOCENEHNAM B CUCTEME PacCeneHus.

[B1keHne HenpepbIBHOE.

[ocTyn TpaHCMOpPTHBIX CPEACTB Yepes PasBsA3K/ B PasHbIX YPOBHSIX.

Mponyck Bcex BUAOB TpaHcrnopTa. [MepeceyeHne ¢ AoporaMmm 1 yrmuaMm BCeX KaTeropuii — B pasHbIX YPOBHSIX.
MelwexodHble nepexodbl YCTPanBaloTCs BHE NPOeskKeit YacTu

2-ro Krnacca — perynmpyemoro ABMKEHNS TpaHcnopTHasi CBA3b MEXAy panoHaMu ropoaa, BbIXOAbl HA BHELLHME aBTOMOOUIbHbLIE JOPOTU.
[MpoxoasaT BHE XUNow 3acTporkn. [BmkeHue perynupyemoe.

JocTtyn TpaHCMOPTHLIX CPEACTB Yepes nepeceyveHns U NpuMbIKaHUA He Yale, yem vepes 300400 m.
[Nponyck Bcex BMOoB TpaHcnopTa. [NepecedeHne ¢ goporamu 1 ynuuamm Bcex Kateropmm —

B OOHOM MM Pa3HbIX YPOBHSIX.

[NewexogHble Nnepexodbl yCTpanBaTCa BHE NPOEKEN YaCTU N B YPOBHE NMPOeE3Xemn 4actu

MarvcTtpanbHble ynuubl 06LLEeropoackoro
3Ha4YeHuA:

1-ro knacca — HenpepbIBHOMO ABWKEHUS TpaHcnopTHast CBA3b MEXAY XKWMbIMW, NPOMbILLEHHBIMU paioHaMM U OBLLIECTBEHHBLIMY LieHTpaMu
B KPYMHENLLMX, KPYMHbIX 1 BOMbLUMX FOpoAax, a Takke ¢ ApYruMn MarucTpanbHbeIMY yivuamu,
ropoACK/MU U BHELLUHUMUW aBTOMOOWIbHBIMW JOPOramu.

Ob6ecneunBaioT 6€30CTaHOBOYHOE HEeMNpepbIiBHOE ABUKEHWE MO OCHOBHOMY HanpaBneHuIo.
OCHOBHbIE TPaHCMOPTHbIE KOMMYHMKaLMK, 06ecneYmBatoLLIMe CKOPOCTHbIE CBA3M B Npeaenax
ypGaHn3MpoBaHHbIX FOPOACKMX Tepputopun. ObecneurBatloT BbIXOS, HA aBTOMOOMIBLHBIE OOPOTH.
OGcnyxvBaHve npureratoLert 3acTporikv OCYLLECTBISETCS C OOKOBbIX UMM MECTHbIX NPOE340B.
Mponyck Bcex BUAOB TpaHcnopTa.

[NewexogHble nepexodbl yCTpanBakTCa BHE NPOEKEN YacTH

2-ro Knacca — perynmpyemoro ABwKeHus TpaHcnopTHas CBA3b MEXOY >XUMbIMU, MPOMBbILLNIEHHBIMW PaioHamMy 1 LLIEHTPOM ropoAa,

LieHTpamu NaHNPOBOYHBIX PANOHOB; BbIXOAb! HA BHELLHWE aBTOMOOUIIbHBIE AOPOTH.
TpaHCnopTHO-NNaHMPOBOYHbBIE OCU rOPoAa, OCHOBHbIE 3NIEMEHTbI (PYHKLMOHANBHO-MTaHUPOBOYHON
CTPYKTYpbl ropoda, noceneHus.

[BwxeHne perynupyemoe.

Mponyck Bcex BUAOB TpaHcnopTa. [nst ABWKeHWA Ha3eMHOro obLLECTBEHHOIO TpaHCcnopTa ycTpanBaeTcs
BbleNneHHas nosoca npyu cooTBETCTBYOLLEM 060CHOBaHUM.

MepeceyeHne c goporamu 1 ynuuamm Opyrmx KaTeropuin — B OGHOM WUIn pasHbIX YPOBHSIX.

MewexoaHble nepexoabl yCTpanBaloTCs BHE NPOE3XeN YacTu 1 B YPOBHE NPOe3Xen Yactu

CO CBETO(POPHBLIM perynupoBaHnem

JAS)



MpogormkeHne Tabn. M2.1

KaTeropus gopor u ynuy OcHOBHOE Ha3HayeHWe Jopor 1 ynuy

3-ro knacca — perynumpyemMoro OBKeHus CBA3bIBalOT parioHbl ropoaa, ropoACKOro Okpyra Mexay cobon.

[BwxeHve perynvpyemoe n camoperynupyemoe.

Mponyck Bcex BUAOB TpaHcnopTa. [nsa ABWKeHNs Ha3eMHOro obLLEeCTBEHHOIro TpaHcnopTa ycTpansaeTcs
BbleneHHas nosoca npu cooTBeTCTBYytoLeM 060cHOBaHUM. [ellexoaHble nepexoapbl ycTpanBaloTcs

B YPOBHE NpOe3)eW YacTu 1 BHE MPOe3Xen 4actu

MaFI/ICTpaJ'IbeIe ynuubl paVIOHHOFO 3Ha4YeHusa TpchrlopTHaﬂ N newexoaHaa CcBA3n B npeaernax Xunblix paVIOHOB, BbIXO4bl HA Apyrne MmaructparbHble yrnLbl.
ObecneunBaloT BbIXOA Ha ynuubl 1 OOporn Me)KpaIZOHHOFO n O6Ll.l,eF0pOﬂ,CKOI'O 3Ha4YeHus.

[BsuxeHne perynmpyemMmoe n camoperynmpyemoe.

HponyCK BCEeX BWOOB TpaHCnopTa. I'IepecequMe C goporamum un ynmuamm B OHOM ypOBHE.

[NewexogHble nepexogbl yCTpaneBakTCA BHE npoe3>|<el7| 4acCTu 1 B ypoBHE I'Ip063)Kel7I 4yactu

Ynuubl 1 AOPOrY MECTHOTO 3HAYEHUS:
— YNULBI B 30HAX XXUINOW 3aCTPOVKN TpaHCNopTHbIE M NELIEXOAHbIE CBA3W HA TEPPUTOPUN XKUIbIX PAOHOB (MUKPOPANOHOB), BbIXOAb!
Ha MarucTpanbHble YrnLbl PANOHHOMO 3HAYEHWS, YNNLbI U AOPOTY PETYNIMPYEMOTO ABVXEHWS.
O6ecneunBaloT HENOCPEACTBEHHbIN JOCTYM K 34aHMAM U 3eMEeSbHbIM y4acTKam

— ynuubl B 06LLECTBEHHO-AENOBbIX TpaHCcnopTHbIE ¥ NELUEXOAHbIE CBA3N BHYTPU 30H 1 PaloHOB ANsi obecneyeHnst 4oCTyna K TOProBbIM,
1 TOProBbIX 30HaX OUCHBIM M aAMUHUCTPATMBHBLIM 30aHUAM, 06 bEKTaM CEPBUCHOrO 0BGCMYKMBAHWA HaceneHus,
obpa3zoBaTerbHbIM OpraH13aLmsm 1 ap.

MelwexodHble Nepexodbl yCTpamMBaloTCs B YPOBHE NMPOE3XEN YacTu

— ynuubl 1 OOPOrn B Nnpon3BoACTBEHHbIX 30HaX TpaHCﬂopTHbIe M newexogHble CBA3N BHYTPU NPOMbILUNEHHbIX, KOMMYHalbHO-CKIMagCKMX 30H U paVIOHOB,
obecneyeHne 00ocCTyna K 3aHnAaAM 1 3eMerbHbIM y4aCTKaM 3TUX 30H. MNewexogHble nepexogbl
yCTpanBakTCA B ypOBHE rlpoe3>|<el7| 4actun

8G



Tabnuua M2.2

PacuetHas LnpuHa Yucno nonoc HanmeHbLuunin Haunbonb- HaumeHbLuni HanmeHbLLnin HaumeHbluas
Kateropusi CKOPOCTb nosiochl OBWXEHWS (Cym- pagunyc KpMBbIX LUMIA Npo- paguyc BepTW- | paguyc BepTu- | LUMpUHA nelle-
Aopor v ynu, OBWKEHUSs!, | ABWKEHMS, MapHO B ABYX B MriaHe ¢ Bupa- DOnNbHbINA KanbHOW BbINyK- | KanbHOW BOTHY- | XOAHOW YacTu
KM/Y M HanpaBneHusix) | »kom/6e3 Bupaxa, M |  YKNOH, %o 1ION KPVBOW, M TOW KPpUBOW, M TpoTyapa, M
MarvcTpasnbHble ynuubl U 4oporu
MarucTpanbHble ropofackve JOporu:
130 1200/1900 40 21500 2600
1-ro knacca 110 3,50-3,75 4-10 760/1100 45 12500 1900 -
90 430/580 55 6700 1300
90 3,50-3,75 430/580 55 5700 1300
2-ro knacca 80 4-8 310/420 60 3900 1000 -
70 3,25-3,75 230310 65 2600 800
MarvcTpanbHble ynuLbl 06LLEropoACKOr0 3HAYEHNS:
90 3,50-3,75 430/580 55 5700 1300
1-ro knacca 80 4-10 310/420 60 3900 1000 45
70 3,25-3,75 230310 65 2600 800
80 310/420 60 3900 1000
2-ro knacca 70 3,25-3,75 4-10 230/310 65 2600 800 3,0
60 170/220 70 1700 600
70 230/310 65 2600 800
3-ro knacca 60 3,25-3,75 4-6 170/220 70 1700 600 3,0
50 110/140 70 1000 400
Maructparnb- 70 230/310 60 2600 800
;ZEOmV:)LrlgI 60 325-3.75 2_4 170/220 70 1700 600 225
3HAYEHNS 50 110/140 70 1000 400
Ynuubl 1 OPOrY MECTHOIO 3HAYEHUS:
— ynuubl B 30- 50 110/140 80 1000 400
Hax »Xunow 3a- 40 3,0-3,5 24 70/80 80 600 250 2,0
CTPOVKM 30 40/40 80 600 200
— ynuubl B 06- 50 110/140 80 1000 400
;J,:ﬁg:s;chl)-T op- 40 30-35 2_4 70/80 80 600 250 20
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