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I. OHME YKA3AHUA

THpponorEveckue, I'EIPABIAYECKHEe U DYCJOBHE PACUETH - OCHO-
Ba LA HA3HEYGHHS oTBepeTHE MocToB, IAYOMHH JyHIXpOBaHZA OCHOD,
PasmMepoB MCKYCCTBEHHHX YmMpeHH# NoJMOCTOBHX pyceJ, OTMETOK Opo-
BOXK 36MJAHOI'0 IIOJNOTHA HA NOIXONAX, HA3HAYEHNS YKpEIJIeHAs K T.J.

Pacuer onTEMasbHOTO ‘OTBEDCTHES MOCTa CJELyEeT ODOE3BOIHMTE B
KOMILUIEKCE C pacueToM HasHadeHma riyOMHH QyHAHEpOBaRHS onop H yue-
TOM BO3MOXHHX OTDHUATEJBHHX NOCAGACTBHY, KOTODHE MOIYT HOSBHTHCSA
nocqe NocTpoikM MOCTOBOI'0 NEPEXOXa.

lIipm He3HaueHMH OTBEPCTHA MOCTa, ONPENEJEHUE IJIYOHHH 3aJ0Xe~
HES QyHIAMEHTOB 000D, NPOSKTUDCBAHMM PETYJAUHOHHHX COOpPYXeRmi
H800X0onMMG YJYMTHBATH BO3MOEHHE DpApoiHHe zedopmaumu pycsaa, HaG-
JOIAOREECcH HA BOJIOTOKAX B OHTOBHX YCJOBMAX M 9acTO0 MHTeHCHPMUH-
pybmmecs nocle nocrpoiixu nepexoza. IiaHoBHe nNpEponHHe nedopmaumm
MOryT BH3PATH CMEMEHHe pycxa B IpeleJax 0TBEpPCTAA MOCTA C OpPAG-
JUECHA6M K yCTOSM, HSJYYMHH DOKH MOTYT ODUCJM3HTECA K HACHIH NOJ-
XOJGB K yrpOXaTh €6 COXPAHHOCTH. [IOMMMO 3TOr0, MOXET YBEJMYATLCH
mEDAHA pycXa 0o MocTOM. IUyCmHHHE NpEpojAHe nedopmauns (B 3aBE-~
CHMOCTE 0T THID2 DYCJOBOI'0 Ipouecca) MOTYT BH3BASTH CMEmEHHe MAK-
CEMaNBHOY IJyORHH BOXH Ba y9acTKe pexa B pafione mepexons Kak B
nooepevyHoM, TaK M DPONOJHROM RalnpapjieHHH.

HaCexaTs HeraTHBHOE BIHMAHME NPEPoHEX nefopmaumit Ha pacoTy
MOCTOBOI'C IEepeXona MOXHO DyTEeM HX ydeTa OpM Ha3HaYeRHWH TeHepaJb-
HHX pasMepoB Nepexofla M cooTBeTcTByMmE} perysaumedf pycaosoro no-
Toxa (cnpAmieHue pycJia, ycrpolicrBo ykpelsenult Geperop, nomepeu-
HHX B IPOLOJBHHHX DeTyJALKOHHNX COOpYXeHHMH).

JmEpernsd NOIMOCTOBHX Dycea MOTYT OCYCJAOBJMBATHCS CTECHEHHEM
NaBOAKOBOT'O NOTOKA NOIX0LAMA K MOCTY, NDEBOAANEM K MCKYCCTBEHHO-
My HM3MeHEeHED pycJaodopMEpynIIers pacxona Ha yYacTKe MOCTOBOIO ne-
pexeoza.

Tayoupry yHOUPOBAHHA OOOpP ONPENEJADT [0 CyMMe 00mero M Mec-
THOI'0 DasMHBA C yYETOM BOBMOXHHX TVIyORHENX IPHPOLHHX jsedopmaunit.

IipE OpoeKTHPOBAHAE MOCTOBOLO IEpeXona CJelyeT DaccMaTpuBATH
uenecooCpasHocTs ycrpolicrea 07HOI'0 KM HECKOJBKAX OTBEpCTHi.

JonoJnETeJbHHE MOCTH H8 Nepexolax HeoOXOIPMH OpH HaJAYRE
OpOTOK, HCHOJB3YGMHX OOX CYJIOXOLCTBO, AJA Lexell BOLOCHACEeHHs K
HyXn pHOHOTo IOpOMHCHA, & TAKXe LA CHAXEeAMs oOwero noimopa ne-
pen MOCTOBHM DEPEXO0XoM ¥ YMGHBNEHAA NOLTOLJIEHAd HACEJ8HHHX OYHK-
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T0B, OpenapuaATHit N LEeRHHX yroguit, cOXpaHeHWA JECHOT'0 MAacCHRa X
yMEHBNEHNs 3800JauHBaeMOCTH noiiM, yiayumeHws ycJoBh#t cyzoxomcT-
Ba B OCHOBHOM DycJe DeRM ¥ yMeRbNEHAA DasMHBA, 8 CJCJ0BaTEJbHO,
K TOYOnHH OyHAMpPOBAHMA ONCD B T.X.

B HEKOTODHX CJy9aSX MJA ocymeHMs CeCCTOUHHX 4dacTeil nolim,

8 HHOTZA A BOLOCHACRGHES K HYXN DHOHOT'O OPOMHCJE JCTaHaBIMBA-

DT BOJONPONYCKHHE TPYOH. HajMume Ha noldiMe mX NpaKkTHYECKE He BJHA-
fleT Ha I'ELPaBJIHYECKYD PaCOTy OCROBHOI'0 PYCJIOBOIO0 MOCTA H BEJHYM-
Hy DOAUNOPOB M PasMHBOB, I'Mupapiaveckeit pacuer No¥MEeRHHX TPyl Hy-
XHO OpPOM3BOAMTH N0 nepenapy ypoBHe# ¢ Bepxosoft ¥ HU30BoZ cTopesH

HOCHOA, YYATHBAg HAWXyImMe YCJOBUA, KOTOPHE MOTYT BO3HHKHYTH OpH
TOM WJM MHOM JPOBHE.

PaccumTHRPaTh IJyOCREHHE M GOROBHE PYCJOBHE AedopMalup B Nox-
pDopy (BKJBuYAs pacyeT TPYNNGBHX OTBEPCTHM) Ha MOCTOBMX DEpexomax
crenyer (0COGEHRO B CHOXRHHX CHYYasX NPOEKTHDOBAHMA E HE CYA0XOM~
HEX peKax) ¢ Homomso 3BM mo nporpamme Tmzpam-3 u Pyp-I {I1 mm
JOpOmEHAHEM METOXOM pacuera, HPUBEREHHHM HUXe.

Merogn pacueTa, M3J0EKEHHHE B MeTOIMYeCKAX DEeKOMEHZIALMAX ,H0J-
HOCTED COOTBETCTBYNOT TpeCoBaHMAM yKa3aRUE D0 pacueTy MOCTOB Ha
BO3HeficTBMEe BOZHOTo NoTora CHEIl 2.05.03-84 [2] .

Bonpocu oxpaHH OKpyXamuel CpeuH OpA OPOEKTHPOBAHEE MOCTOBHX
nepexonoB ocBemenH B | 3.4) .

lloaroTaBinBaTh MCXOAHHE HaHAHE, OIDPENEJNATH COCTEE HeoGxXopu-
MHX LOJI6BHX paGOT A PacueToB K BHNOJAATE MX ofopMIEHEe CJIeLyeT B
COOTBETCTBHM C METOIMUECKNMHE DeKOMEeHIAUESME 00 ofOpMICHMH MaTe-
PHAJIOB HHXEHEDHO-THAPOJOrAYECKUX O0COCHOBEHAHA M pacueTOB MOCTOBHX
nepexonos (Tenpomopumu, 1982).

2. QNPELEIEHME PACUETHHY I'MIPOJOTMYECKMX
XAPAKTEPMCTUK

OCHOBHHM JOKYMEHTOM IJA ONpENeNeHNs PacueTHHX DacXOfoB B
ypoBRe#t (DpM HaJMYEH NaHHHX HaGJONeHE) X pacueTHHX pacxojor (mpH
BX oTcyTcTeaM) sBaserca CHall 2,0I.14-83 [5]) .

[pa HasnmunE A8RHNX HadmopeRnd pacdueTHHE DACXOAH B YPOBHE ON-
penemanT MeTonoM MaTeMaTHuecKol# CTaTHCTEKE. PeroMmeHiyercs NpH
pacuere Ha 3BM HCNOAB30BATH HpOorpaMMy LIS sHAAMTEYECKON anunpox-
CHMallHE THADOMETDHYECKHX 3gBucEMocrelt TVMA-2 [6] .

Ecsm 32 KopoTkA# nepHol BpeMeHE Hadyouenudt (<50 ser) sadux-



CHpOBAHH OfH WK 1Ba DelKMX IABOLKA, 70 HX SMUAPHIECKYD BEpOST-
HooTs npesumensn (Py) cxepyer onpesiexsth Ho Hopuyle 7.

m - a

P, = ~mamm 100 2.1
® " 4 4I-2a (2.1)

0,25 + (2.2)
npE  a-= —————a .
P! 940 + 2.5 %ﬂ’

THe a - HApaMeTp, yIMTHBSDMEE IJMHY DARA HaCOmemHmd;
/7 - HOMEp WIeHa B DAHXADOBAHHOM DALY}
/1 - YECNC UNEHOB DAXA.
SMIEDEYECKYD BEpOATHOCTH OCTANLHHX WICHOB, PEKOMORLYEMYD
[5], mozmHo onpemesnTs no gopuyre:

/7T
P, = mmoimmm 100 . (2.3)

Iipn TaxoM pacueTe pAJ, cTaHOBHTCA (oJee "ruiaukEM™,

Papn maxcEMaJmBHEX ypoBHe# Gojsee "cnokoi#fHHe", UeM pSIH COOT-
BETCTBYNIHX MM pacxojioB. KeoffuuveHTH acEMMeTDEM DSXOGB MaKCHMAXb-
HHX ypOBHE# CJMSKE HyJo, 8 AX KOoS{IMUHEeHTH BapHanuy HeSHAYHTEJE-
HH, NOSTOMYy, €CJE pAj, BKJOZAET YDOBHM BHCOKMX DABOJKOB, T0 XA
CTaTUCTAYECKO# 0CpaGOoTKE UDPHI'OJHH DAIH, cexepxamme 7-I0 uaeHOB.

Xapaxrep pacmpenexeHsas yposHeil, DpE KOTODHX 3aiMBacTcs Hofi-
Ma, N DacHeJOXCHHHX HEMXS ODOBKM pycJa, pPA3JHMYHH, NO3TOMy rpafs-
9eCKYD SKCTPanoJalMi 10 yPOBHA pacueTHO¥ BepoATHOCTHE CJGAyeT Dpo-
H3BOUUTH HC YPOBHAM BOLH BHme cpepHed oTMerkum noliMi. Fosiee HHSKHE
MBKCHMAJbHHSG JPOBHE MOIYTY OHTH ODMBEZIGHH K YDOBHAM,pacIopefeseHue
KOTODHX 0TpaZaeT BAMgHHe nofimu (A ).

BOp(Hdp - Hp)I,G'?SO.G
de + Bﬂ( m%z P)
rme Hﬁp ~ OTMEeTHE OPOBKA pycxa;
de ¥ B - MEDEHA pycJa MEXLY OpoBkama H No#MH;
H - 0TMGTKa HEPBOHAYANBHOIrO MAKCHMAJGHOI'C YPOBHS;
M, n 1ip - woafipunuent pPoBHOCTH No#MH E pycJa.

Ecxm BeTBs C yPOBHAME BHme opepHefl orMeTKH DoliMH XoCTaTOUHO
JXMHHAS, STH Xé YPOBHH MOTYT OHTH HOJYyYeHH IpafMdueckEM OyTeM HO
xpusot @ =¢(H) .

Ecxr o6padoTky PSicB ypoeHeR npomssopdar Ges OBM, To caxemse-r

H;= Hep - , (2.4)



NOJL30BATHECA HE @HAJMTHYECKHM pacueTom, a rpafuvyeckeol srcrpamo-
JAre# ¢ MCHONB30BaHMEM RJSTUYATKN HODMANBHOI'0 pACIpEJeJIOHHS C
paBHOMepHO}! BepTHKaJipHOE mxanoil,

HauGonee HauexHuli NepeHoC LAEHHX HaG/WAeHEY (pacxomoB B ypo-
BHell) ¢ BoXOMEpPHEIC NOCTA HE CTBOP MOCTOBOTC LEPEXOLa OCYMECTRIA-
DT 00 Kpaso#t cRASM, LA Yero BO BPEMZ N2BOLKA B NEPKOJ MSHCKaHHK
cJefyeT NpPOE3BECTA M3MEDEHHe ypOBHEH M DPacXOfoB B BOSMOXHO GOJB-
meM AManasone HX M3MEHEHHs,

IIpr orcyTcTBEM EpHBO# CBA3M pacyeTHHE DACXOMH MOIYT OHTH HE-
pPeHeceHH B CTBOD MOCTOBOI'0 NEpeXoja MeToioM anajoram [5].

IlepeHoc ypoBHel BOAH No YKJIOHY BojHod DOBEPXEOCTH OPUMEHHM
BJA DaBRMHAHX DEK B TOM CAysae, €CJH MEeXLy CTBOPAMA HeT NJIOTHH
¥ HoporoB, 8 odmee npeBHmeRAe ypoBHel BOXH - He Oojee 2-3 M,

L4JIA DpRCJAKEXGHRO# OUEHKH ypoBHe#i MOXHO NpEMEHsTH cnocol “pas~
HHX OpeBHmEHHi", KOTOPHH OCHOBEH HA TOM, YTO0 B MoDPOJOTHYECKH
OMMHEKOBHX CTBODEX NpeBHmEHHWs ypopHeil ozHo# # Toll xe BepoATHOCTH
npepumeREs (HI) Hay MeXeRHHME YDOBHAME, 38JMKCHEDOB2HRHME OLHOBpE-
MEHHO, paBHH. HamGospmyp TPYAHOCTH NpencTabBider oleika Mopdororm-
YecRoll pPOERHOCTE CTBQPOB.

lipn BHOOJHEGHEA I'EIPCJOTAYECKUX DacyeToB CJEAYET UMETH B BH~
Ly, 49TC pacuyeTHHE YPOBHE SBJALTCA OoJee BaxHolf xaparTepucTEROHR
IJd pacueTa IeHepajBHHX DA3MepoB MOCTOBHX OEDEXOlO0B, Y6M pacyeT-
HHE DBCXOLH.

Ha HemocTeTOYHO M3YYEHHHX pDeKaX pacuyeTHuHl yPOBEHb BHCOKEX
Box (PYEB) Dpn BM3BeCTHOM DacyeTHOM DACXOAE MoxeT OHTH onpejeJieH
mopomMeTpUyecKuM cnocodoM no KpuBo#4) = ¥ (H). Caenyer yUHTHBATE,
YT0 H3-38 CYOHEKTUBHOCTH HA3HavyeHHs Ko>PdHIMEHTOB mEepoXoBaTOCTOR
noliMmi (Do OCWENpPRHATHM TAGNAUAM), 8 DDA OTCYTCTBEA T'HIDOMETDEYEC-
KMX padeT ¥ pycJia TOYHOCTH DacueTa He BeJHka. B arTom cxaysee Lis
onpenenenun FYEB AONOJHHTENBHO HOJNEKHM OHTH MCHOJNBSOBAHH ADYTHS
CHOCOCH, &, IuaBHHM 00PasoM,JCTAHOBJIGHHE OTMETOK HABHCIMX ypoere#
00 YKa38RUAM CTAPOXWIOB. C LEJBO BHABIEHHA $aKTHUECKAX BHCOKAX
ypoBHe# 3a BO3MOXHO OOJBMEY CPOK HEOOGXOLMMO TWATEJNHHO ONDOCHTE
BO3MOXHO GoJblle€ YHCJO0 CTAPORMICB NAHHOTO paitoHa.CBelenrs o6 ypos-
HAX BHCOKNX BOJ, HYXHO COOMpaTh He TOJBKO B palioRe Nepexons, HO B
3HAYKTEJHHO BHIE R HHAXe er¢ Do TEeYeHWn. lcnosap3ys AaHHHE BOLOMEp-
HHX NOCTOB HA LEBHHOA pexe WM B KpaliHem cayuae Ha DeKe aHaJore,
cJjeuyer onpenesuTh B naBoRKOB B I'oXd, K XOTODHM OTHoCATCH 3afMK-
CHPOBaHHHE YDOBHM,
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BepogTHOCTH NpEBHMEHEA JDOBHA, COOTBETCTEYDLEr0 HAHGOIbLIEMY
DABOAKY AJH OJHOMY BS HAHGOJBNHAX 33 NEpEOL /7 JET, MOEST OHTDH
onpenenena no gopmyne (2.3).

Pacgern Oynyr GoJee AOCTOBEDHH, €CJH Pa f0Jy9anT [0 HECKOJb-~
KEM BHCORNM ypOBHAM, OpOmE[IEM 32 onpefieJeHHH# NepHoj, BpeMeHH.

B HeoGxmTHX pafioRax BHCOKHE YDOBHE MOryT OHTEH YCTAHOBJEHN
ne caeiaM Ha MeCTHOCTH: CMHEH Ha Oeperax Dex, BeTBE H TpaBa (ec-
TaBmAECH Ha XKyCTax E [iepeBbAX Ha NofiMe), cJe[H HAHOCOB Ha Kope
JlepeBEeB, OTJOKEHHA HAHOCOB H3 NOJOIAX OTKOCAX GepercB # T.X.

Ha pasMHBAeMHX EDYTHX Oeperax r'DRRHNA MEeXLy MJIAREM, HLyOAM K pe-
Ke ¢ yruoHoM npmmepro I:I0, ¥ KpyTum GeperoM ¢ yxioHOM I:2 0OOHY~
HO COOTBETCTBYET YPOBHK CPEIHEBHCOKAX DaBOXKOB, 8 BHCOKHA mcTopm-
yecKH#l NaBojioK HAaxXoIMTCA BHNE HA OTKOCE KpyTors Oepera. IIpu onpe-
DeJIGHAM BHCMEX 3aTOPHHX ypoBHe# BOIH MOXHO BCOOJB30BATH PacoTH
[s, 8, 9]

" Bce nosyvYeHEHe DASJMYHHME CIOCOGaME YPOBHM BHCOKEX BOL LOJ-
XHN OHTH DpOQHAJE3MPOBAHH: 328 DACUETAHE CJelLyeT NpURAMATH He Cpe-
IneapEfMeTHNECKUe, a Te, KOTODHe ONpeNeJieHH HA OCHoBe GoJjee Ha-
IeXHHX METOLOB.

CoBpemMeHAHe METONIH NpPOEKTHDOBAHHA MOCTOBHX OEDPEXOLSB Opef-
I0Jaran? pacueT N0 DEaJHEHM DAaBOKAM, HMEDIEM NOUBEM, CIAl H Or-
PpaHNYEeHRYD LJATEJHEBOCTH, D0STOMY Oco0oe BHEMAHME NOJXHO OHTH yhe-
JeHo IOCTDOGHHMD pacueTHHX THAporpafeB. 3a pacyeTHHE UPHHAMADT I'H-
Aporpafu, cospewmmEe HamboJee HeGJIArCOPAATHHE JCJAOBESA L8 paGoTH
nepexonos. CJaenyer EMeTh B BHAY, 4YTO, ueM COJBlE IIUTEABROCTE
NaBojKa B ero NOJHOTa, TEM olacHee OH ZJs COOpPYEeHMA MOCTOBHX He-
pexonop, PacueTHne ruiperpafi cTpoAT B COOTBETCTBME co CHmll
2.0I.14-83[5] .

OzHa ¥3 BaxHefmMX XapaKTepACTHK LJf pacueTa I'eHepaJibHHX pas-
MEDOB COOpYyEeHAN MOCTOBHX HEDEXOZNOB - paciOpeieseHse o0mero pacue-
THOr0 pacxofia MeXLy pycJyom M nefivenm:, Roropoe CieiyeT NPON3BONHTH
no mopfocTBopy Ha ocH nepexoia (nDpn HepMaJbHoM EPECEUEHHH DYCJIC-
BOT'0 M NoliMeHHHX NOTOKCB) WM B HeNOCDEACTBEHHOR GIHBOCTE OT HEe.
Ecy# RanpapiieHEs DYCJOBOr0 M NOAMEHHHX DOTOKOB HE COBHAZADT, TO
pasOnBawT CTBODH, JiOMaHHe B njaHe. I'papmnamm MopocTBopa CAyEaT
OTMETRE 3eMxH, npepnmamupe PYEB Ha I-2 M Haj ypoBHEM BECEHHUX IO~
JIOBOJM# ! Ha 2-3 M - Hal ypOBHeM JMBREBHX NaBOAK0B. Oopmaars
nporonsand npofmas mopfocTBopa crepyeT CoOIrJacHO pexoMeHalmit
HAMI-72, ra. 0 [I0). CETyaumw MecTHOCTE C ONpDENEJICHEEM MODDHOJOTH-
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9YeCKHX NPM3HOKOB HEOGXONEMO CHEMAThH He MeHee 4eM Ha I00 M B Bep-
XOBY® H HMSOBYO CTODOHY 0T ocE MopiecTBopa. Mopdoxormueckumu npe-
SHAKGMA SBIASKTCH: ODOTOKH, CTapopeund, 03epa, OIpejeiaswmEe Teve-
HEA Ha noiime, DpopuBH nepemefiKoB MSJYYHE DycJia, DacTUTEJIBHOCTH
(zepeBsd, KycTH, TpaBH) Ha nofiMax, MoCTPOMKM ¥ pasAMIHOre PR
coopyieHms. Ha OCHOBAHME 5THEX IDHSHAKOB 0O COOTBETCTBYDHEM T80-
suuam [I0-I2] ycraHaBJIEBEOT SHAUGHEA K0SHIMIEEHTOB MEpPOXOBATOC-
TH IJA pasJMuHHX wacTel mopdocreopa.

HeJmgme BHmE MJM HEXe OO0 TEUEHHD 0T MODHOCTBOpA yUACTHOB C
doxsmeff mepoxoBaTOOTED, UeM LDHHATA AJ4A HAHAOIC yYacTKa, He BJH-~
deT Ha NpOTeKAaHEEe BOXH NpM coCioxeHEE ycxosaa [I2] :

bo > 7114, , (2.5)

rne fq, -~ cpelHee DacoTosSHMe NG HaNDApJICHMD TEUYEHHA 0T Mopdo-
CcTBOPA L0 I'paHENH yYacTRa C IOBHMEHROH mepoxoBaTec-
TED, M}
ﬁﬂ- cpepHAd riyOMHA BOAH Ha TDAHMNE yYacTR3 C OOBHEEHHON
MEPOX0BATCCTED, M.
EcuM y49acTRE ¢ NOBHNERHOH MEpOXOBATGCTHD DPACHOJIOEGRH C 006~
X OTOpoH oT mopdocrsopa, T npH codmnem B KAXLyD CTEPOHY yc-
aopna (2.5) opepnee paccTosHue Z MEXLy I'paHHNAME BEPXOBOT'C K
HESGBOI'0 YyYaCTHOB C NOBHNEHHO! MEPOXOBOTOCTHN ACAXHG GHTH:

Lp 230ty (2.6)
Hasmuue Bhme RuM HEXe MOpJOCTBOpPR YYACTHOR ¢ MeHbme# mepoxo-
BATOCTED, YeM IpMHATA, HA YCJIOBEA IDOTEKaHAd BOXH IPAKTHYECKH He
BINAET.
Ipn Eecol/mmeRnE ycaomka (2.5) sa pacuerTHoe SHAUGHHE MEPEXO~
BATOCTE /I IDAHEMEDTS

P
(125 - 1)Uk, - L)
ﬂp = /11 + Q

I/,

TrRe /7’1 1 /12 - KOD(HNEOHTH WEepOXCBATOCTH N6 oCH MopdocTBOpE X
LA y9acTka ¢ Gosbmell mepoxXoBATOCTHD;
Iipn HecoGimpuenma ycaoema (2. 6) ’
(ng - )30k~ g (2.8)
30 72, '
rie nI ~ cpejsee 3KAueRMe HEPOXOBATOCTE JLAf YYECTKOB C HNOBH~
MEeHRJ# mepoXeBaTeCTEW BHmE M HuUEe MopF ‘CTBOpa.

(2.7)

/Zp= /ZI+



Ing onpepesennA YEJAOHA CBOGONHON NOBEDXHOCTH NOTOKA CJIEAyeT
CHEMATH NpOROAbEHII Bpodwns pycJa perE, ojopuIeHRAe KOTGDPOro CJjie-
Lyer npomssopmrs no HEMO-72, ra. H [I0] .

Iponoxnanit npofuns cBoGoAHOR NOBEPXHOCTE BOLH B MEXSHDH MO-
EO? SHAUMTONBHO OTJHUATHCA 0T npodmnd B nabonke. Ha ypoBHE BHXO-
Jie BOLH Ha HofiMy YRJACH NOTOKA LpPACIEEAETCS K CPefHEMY JKJOHY [Ha
pycia Ba HaHHOM yYacTke pekd. [Ipnm BHXone BogH He nofiMy Ha yXJIOH
DoTOKa HAYAHADT BJIEATH CHPAMIADNAE TEUCHMS MEXIY H3JYYHHAMA DyC-
J8, 8 TAKXe WSMGHEHHS IUIoHA M MEDHHH DevuHo¥# noamHH, Cyxenme nof-
MH BHSHBAET YMOHBUIOHEE JKJOHA, 8 €6 DAacHMHpeHHe - yBeJHYSHHE,
Copamnspmpe TEYEHHA Ha NofiMe TakXe yBeJMUMBADT YKJAoH. [Ipu 3HAUE-
TONpHOR XPHBH3HE pycJa 88 YKJOH NOTOKA IpA PYBB MOXHO OpDHMHEMATH
JRAOH ZOJMHH, CHATHE ¢ Raprorpaf#uecREX maTepmanoB, BunoJHerme
THIpPOMETPHYECKAX DaloT ¢ H3MepeHHeM CRopocTelf Teuemms B pycxe ja-
Ee OpH MEXSHHOM yDOBHe 3HAUATEJHHO DOBHmAET TOYHOCTH THIPOJOIE-
9@CKEX DECY6TOB. TaKEe H3MEDEHHA [03BOAANT OIPeIendT: Koaddauu-
OHT MEpPOXO0BATOCTE pycJja IpA MeXeHM X HAYAJBHYD TOUKY KpEBoOi
@ = ¥ (H). Ha CHOZHEX B THAPOJOTAYECKOM OTHONEHEE MOCTOBHX Hepe-
X0JIaX I'H/\DOMETDHYGCKEE DadoTH OJEeLyeT IPOMSBOAMTE B NaBOAOYAHE
nepmoj, NP BOSMOXHO OorblieM nmanagsoHe ypopref# BozH. OupencJcnEe
pacxofoB BOLH OpH IPOSKTHPOBAHAM MOCTOBHX NEpDEXOLOB B S0HE BO3-
neflcTRES HeKANZTAMBHHX LIOTHEE oM [I3] .

3. NOMITEKCHH{! ABTOMATH3MPOBAHHbH PACUET
MOCTORHX IIEPEXOIOB

3.1, OcHOBHNE DDHEGMNN pacuyeTa

KomnaexoHH# pacueT MOCTOBHX IEDEXON0B PEKOMEHLYD® IPOHSBO-
zarh Ee OBM mo nporpammam "Tmppem-3" ® "Pyp-I", ABIOOEMECA Des-
ZR30HR6] METONOXOIME KOMIJOKCHOI'0 Pacuera MOCTOBHX HepexonoB [I).

Iporpamma "Tazpam-3° sapncana Ha AshKe "@oprpaE-IV* H NosB0JIS-
eT IpH OPOGRTHPOBAHAM NEPEXOf0B pPemaTh CIOLyDuHe SALAYHS

pacyeT BO BPOMEGHHE OGEX DASMHBOB 0OJ MOCTAME RAK IDH OJHO-
pPOZiRoM, TAK H GXOHCTOM CTDOGHHE pycia (C yI6TOM BOSMOXHOR 0TMO-
GTHA [HA RPYDRMME Qpaxumamm);

IOCTPOGHEEe KDMBHX CBOGOMHOZ NOBOPXHOCTE HOTOKR G yY6TOM B3&-
HMOfIeflOTERS C DYOJNOBHME NedopMAlEAME;

aHaJHS padoTH MCKYCOTBOHHHX ymmpemm# pyces (cpesok);

pacyer BO3MORHNX DYCJOBHX Aefopwaunil HE 3HAUEYENBHOM IDOTS-

9



EGHHE BBEpX K BHES 0T OCH MOCTA C LEJBD ODPENGJEeHAR BOSMOXHHX
PasMHBOB CYWECTBYONMX ¥ NPOSKTHDYEMHX DEDeXofioB KoMMyREKauui
(nedTenpoBonoB, I'asCIPOBOLOB, KAGENBHHX NEPEXOH0B M T.N.); Ipor-
HO38 ycjoBEH# CYHOXOACTBA; HASHAUEHMS DACYEPHHX CYLOXOLHHX yPOB-
melt (PCY) c yueToM NOOYCTAMHX LA GYLOXONCTBE CKOpocTed Tevennms;

OUGHKA BJMAHHUA BHDACOTOK IDYHTE B PyCJaax PEeK Ha paGoTy Moc-
TOBHX I6PEXOL0B H ADyTMX I'MEPOTEXHMIECKEX COODYREHMI;

yuer BiammofieficTBUA HECKOJBLKAX MOCTOBHX [IeDEXOMOB Ipu pac-
ueTax pycaoBHX nedopmanmii ¥ KPHBHX CBOOOAHOY IOBEPXBOCTH;

pacyeT MOCTOBHX NEepexol0B B HumxRMX Opefax nJoTHH, B Nomuope
B B JcJ0BAAX perpeccHeHolf aposmu;

OpOTHOS 3aWIEHAA BOZLOXpaHMJIAI.
B orunume or oymecTsynmux HemGoJee COBEPUSHHHX IPOIDAMM pDacuera
DycaoBHx nedopmelu’ na MOCTOBHX Depexojax nporpamMa "Tuppam-3"Had-
donee NONHO yuATHBaeT (PaKTOpDH, onpenexsmmEe nponecc nefopmaumit m
KOHEUAYD MX BEJHMYMHY, HMEST MEHBMee 9HCJO0 IONyweHW#, OpEHEMaSMHX
OpE pEemeHHE OCHOBHHX IXffepeRUEaJLHNX ypeBHEHER ¥ pemaer Coxee
MHPOKH#E KPYr MHXCHEDHHX BOIPOCOB, POSHUREOEHMX DU IPOSKTADOBA-
HEM, OHa yYATHBAET HeJMHEEAHOOTH M3MEHOHRMS DYCJOBOI'C pACXOAe Lo
LJEHe DOTOKA, 8 TAKEe NETJE00PasHocTd Kpuskx yraopos J = ¥ (H)
cropocrelt V=¥ (#) u pacxonos )= ¥(H) 1% xexuoTo KOHKDETHOI'S
napojka. Pacxoz RasocoB pycxodopmmpyomux Ppaxumt BHUECJIAETCH KAK
o KaHHHM HATYDHHX Hsmepenmf#t, Tak M IO TEODPETHRO-oMIEDHUECKEM dop-
mMyJaM. IIpm pacueTax pasMHBOB YUHTHBAGTCH BO3MOXHOE CJIOHCTOS8 Iec-
JIOTHI6CK0@ CTDOGHME DasMHBAEMHX pyceJs. OJHOBPEMEHHO C DacuyeToM
Xoza pycaossx jefopmaunt ocymecTRISETCH NOCTPOGHHWE KDHBHX CBOGOR-
HOli DOBOPXHOCTE N0 LJMHE SOHH BJEAHHMA MOCTOBOIO IEDEXGHS H TAKEM
00pasomM YIHTHBAETCA BSAMMAOE BIMSHME B XO0LE [aBOJKOB DASMHBA HA
Qopnop M Oouuopa HA DASMHB,

iaa pacuera ymMpeHms DyceJ CAyHAT nporpamma "Pyp-I", DosBo-
JApnes npa OpPOeKTEPOBOHAN MOCTOBHX IEDOXON0B POmaTh CAGIYNmue 88-
Javn:

onpenieseHne KOODAMAAT S0H CoMOYMEpERMs OOIMOCTOBHX pycesa M
HaBOOJBINEro MCKYCCTBOHHOTO YMRMpEHES ;

pacuer BeposATHOUO CamOyMUPERES, 8 TAKKe HCKYCOTBEHROIC ymHE-
PERHNS OOIMOCTOBHX DYyCeJ OPH I'@0JOTMYECKOM OT'PAaHMYEeHUM IVIYOMHHOIO
pasmuBs;

oOpeleJieRAe PalMOHANBHHX BEJMYEH OTBEDCTHE# MOCTOB C yIOTOM
JOEPERAd NOIMOCTOBHX PyCeJ.

I0



OcHOBY Dporpams KOMINEKCHOIG pacueTa MOCTOEHX DEDEX0KGB €0C-
TARNSET ORHOBPEMEHHPe pemeHHe B KOHEYHHX DasHOCTAX Tpex mapde-
PEHUHAJBHHX ypaBHEHHHA:

Cananca HEHOCOB (8aKOH COXpaHeHHES TBepAcd fasH pycaosoro

noToxa); -
.?_0 = B bi"! + 4 __.“3 ’
06, ~ 7 ot ” ot (3.1)
HEepaspHBHOCTE NOTOKA (SAKoH CoXpsaHeHms xmnroft fash):
28 | 2w _,
0é ot ’ (3.2)

HODABHOMEDHOT0, IIABHO HSMERANUEI0CH TEYCHHS HEYCTAHOBHB-
merocA NOTOKA B OTKPHTHX HENpMSMATHYECKEX Dycaex (SAKOH coxpaHe-

HES SHEpriE): D o 0% w0 dv @°

g ot Tkt (3.3)
rme & - pacxop HAHOCOB pycaodopmEpyomEx fpaxumit, kr/c; B -
mEpZEHA pycia, T.e. PpoATa nepeHoca HAROCOB, M; £, -
DJMES N0 pycny, M; ¢ - BpeMS, G} /4, - TUyOHEHE No-
TOKA B Dyose, M; [ - IJEHS [0 OCH NOTOKE, M; & -
o0mE# pacxon BOIH, Ms/c; @ - mromaprk XMBOI'0C CEYeHHd,
; o« - wosdfmuimenT Kopmoamca; <o - Ko umeHT Byc-
cuRecka; § - YCKODeHWe cuu Tamectd, M/c*; K - pac-
XONHAA XapaKTepHCTEEA, Mo/C; Jy - yraoH CBOGOnHOH DO~
BeDXHOCTH DOTOEA; ¢ - CPEJBEA GROPOCTH TeYenms,n/c.

3.2. Hcxonnas mHfopManns B pesyJsTaTH pacueTra No
nporpamme "THppam-3"

Ias pacyeTs MOCTOBOI'0 Iepexozna mo Iporpamme "Trupem-3" HeoG-
XOMMMO € NOMOIBD 00pacoTKE MCXoxrol mEdopMeumm cospats uudPpoBue
MOI6JHE MOCTOBOT'Q Depexofia B BOLHOrO NOTOKA.

Peasrnas xapTHHA CTBOP& MOCTOBOIO Hepexons B Iporpamme “T'u-
Ipam-3" SaMeHeHa MOXeJED, HpelcTaBiAnued CTBOp B BHAE NPAMOYI'CJIE-
HHX pycaa u noim (opE o, = °‘p = I). iA4 DpRCJHXEHHA MOKEJH
smoppocTBOpe K peaibHoll KapTEHe B MCXOAHYD MRAfopMalMn BBOAITCA
roafiuumenTH noftMu (<, > I) B pycra (£, > 1), RoTopHE HBMERS-
DT OpAMOYIOJbHO OuepTanMe NofiMH B pycaa Ha TpeyToxbpHoe, cOXpa-
H8S ODR 9TOM Cpejame OTMEeTKE nHa (cm. pHo. I) .

Iipn onpesierennn KosdduumenToB DofiMH B pycaa Do Hopmyae
06/1/,,)=/Imx~5%/c > nge) 'GOCXOLEMO XDHTEYSCKM OTHOCHTBEOA K BHOODY
MAKCHEMAALHO® TAYCMHH DoToka. He caenyeT NpHHMMATE MAKCHMAJLHHE

II



TIyCHERH, KOTOpHE 00pasynTCs B PESYIbTATe JIOKAJBHOI'O DESKOIS Io-
RHUXGHEA OTMETOR [HA.

NpaBRIBROCTE COCTABRJIGHHEA HOXOnHol# MBEfopMauum no onmcamnmn
CTBOpPA NOCTOBOT'O [EpeX0jia ¥ BOJOMODHNX I'paf#KOB OOpSLenADT ho
CAeAyDUEM HEDABEHCTBAMS

//MQ\'/, > #M‘-ﬂ ~ (3.4)
Hm > Hmax p (3.5)
T8 Hyppyp = By + Gimoxp=hierp )j o) s
H/m'l;/, = Hn = (AM”-ﬁfPW ); e ﬁl‘f plr) e

~ 57

Pac. I. Cxema X onpesesenumn koddbauueHToB opMH
pycJia B noiim

Ilporpamma "Tmapam-3" DpejycMaTpEBaeT pacueT N0 AIHTONBHOR
CepHH NaBOZEOB; €I'c MOXHO IDOM3BOJHMTHL N0 HATypHoRl ceprM naBom-
KOB C BBOZOM B JBM Rexnoro PaKTHYeCKOro HaBOXRa (€3 cxemaTHSalUnu
B eXeJHeBHNX 0TCYSTAX JPOBHA BOZH RA OxmxalfimeM K OCH NEPEXOA8 BO~
IOMEpHOM NOCTy. BozoMepEHe rpafMry feEKTHYECKEX IOBOJKOB S8BTOMA-
THYOCKH NEepeRocATCH 0o KpEBOE cBASH H2 00k MocTa. KoopIMHATH KpA-
Bo# CBABKM 38NOJHADTCS B COOTBETCTRyOmEl Tadimue MCXOIHHX NEHRHX
B BBOJATCA » OBM B BHJE KDHBOJHAG#RHX O0TPE3KOB.

Ha perax ¢ yorofuupuM rugporpafoM (Koris KOHYAIypeIER BOXO~
MEepHNX rpafEKoB DDHGJMSHTEJNEHO ORMHAKOBA M OTJMIAETCA TONBKO Bhi-
coTol mopkeMa DaBojika) BOOJHE NODYCTEMO BECTE DACYETH OO0 THOOBOR
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cepus., B s®oM cayzae 8 OBM BBORMTCS B TadimaHod dopwe JHMmL ORMH,
HamdoJee xapakTephu#l Ang Bcell cepu¥ BopoMepHuit rpafEx naBozra,
OpencTaBNCHHEE B BHie HECKOJBKAX OTDE3KGB KPUBHX, KaXUHH M3 Ko-
TODHX 38J8ETCH TPEMA TOUYKAMH.

Dlpa sajgnEy THOCBOI'O HABOIKA 6COG0S BHUMAHME CJGAYST YIEJATH
DONOXSHMN TOUEK OTPEe3K0B KPMBHX. IIpE 5ToM HeoGXoxEMo X30erarth Ta-
KOT'0 3aJaHES TOYEK, KOTODOe MOXET ODMBECTH K DE3KOMY LEepeJjoMy
KDUBHX H8 NuKe naBofka. [IaBHOCTH Depexona OT HomLeMa K CHamy
BOZOMEDHOT'0 TI'pajuka onpesender yoTo#uMBOCTE DAGCTH HPOTDaMMH.

llepsas S0HA MCXONHHX JAHHHX

I. H.]1 - CPefiRAS OTMOTRA IHA Pycaa no pasmuBa (pmc. 2) ompe-
Zeaserca Io fPopmyxe 2/3

H}ll = Hm" [;/P ( ip ) s (3.6
P o
Te Hy,- oT™eTR POBAS BHCOKOR Boms (VEB), M;
&/p ~ DAOUAIE xnnoz:) COueHMA B PycJXe NDH SaAAHHOM YDOBHE,M<;

M
Bpr 2
1488 2
L
Puc. 2. Cxema x
Wp on
pejlesieHHn
I ) TORR L AR RV cpenHelt oTMETKE
PRGN s H, ] SEIPIALISPCR P L PN
3 3 R IHa pycxa Ho
i, ard PasMEBA

2. A oI =f/dj - XApAKTEPHCTHKA HOHHHX RAHOCOB nepBoTo pasMb-
BOEMOT'O CJION .

Al-l = -}-/2--‘2-;2-;:—--- p) (3.7)
e ? - DoposHOCTH HAHOCOB;
d - cpepnas KPYUHOCTH HEHOCOB, M;
7 - oOseMunft Bec Marepuaia HeHOCOB, KI/MS.
3. Ay = #(#) - X8paKTEDHCTEEE B3BENEHHHX HAHOCOB NEPBOTG
pasMHBAEMOTO CI0A 18 Zco < 5 uM (nprd..>5 MM
A 8 = 0);

Ry 3t ’ (3.8
13
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TRe W - rEpaBiMuecKas KPyUHOCTH HAHOCOB, T.68. CKOPOCTH BHIA-
Henms wacTEN B chokofmoft mepe (radx. I), m/c.

CpenHAs KpynHOCTh HAHOCOB

d;
dcp = Z ‘Dioo » (3-9)

rae P;- cojepanue Janroft peKumE B cMecH, %
d; - cpennafi nmametp wacTHY / -#f fpaxumm, M

Tadmua I
d, W, d, W, d, W, d, |w,
MM u/c MM m/c MM m/c MM m/c
0,01 | o,0001 [ 0,35 {0,0378 {| 0,90 {0,088 || 4,00 | 0,223
0,05 | o,0018 || 0,40 |0,0432 || 1,00 | 0,094 | 4,50 | 0,237
0,I0 | o,0069 |{ 0,45 |0,0468 || 1,50 }0,I26 {| 5,00 | 0,249
0,15 | o,0156 || 0,50 |0,054 || 2,00 | 0,153
0,20 | 0,0216 || 0,60 {0,065 || 2,50 |0,I77
0,25 | 0,0270 || 0,70 0,073 |} 3,00 |0,193 l
0,30 | 0,0324 !l 0,80 lo,081 /3,50 10,209

A onpefieXeHEs XapAKTEDECTEEE Ay B Ay MOXHO BOCIONE30BATH-
oA rpafueame (pac. 3), COCTABIEBHHME no dopmyaan (3.7) u (3.8)
npa ycpemiennnx SHOYEHHAX OGHEMHOrO BECA MATEPHAXS HOHOCOB
7 = 2650 nr/u ¥ NOposHocTH rpyrra Z = 0,65.
4. Yy /d - OpUREMAETCA 0o TAGMNe HepPA3MHBADWEX CKOpOCTel
B COOTBETCTEMN C KPyOHOCTED 9acTHl TDYHTa Dep-
Boro cJaos (Tada. 2);
l/,w, - HepasMNBEMKas AOHHAS CKOPOCTH TEUEREA A T'DYH-
TOB NaHHOA KpynHocTH, M/c;
d, - cpemsss XpyoHOCTH HAHOCOB, M.

TaGmana 2
- o
Tpynar ggg:gm o um Ve W T Vou /d’/‘
I 2 3 4 1
llecokr MeJsrag 0,05-0,25 0,20 0,55-0,60
Cpemanit 10,25~1,0 0,20 0,60-0,65
Kpynaugt {I,0-2,5 0,20-0,25 0,65-0,70
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NpozosreHse Taca.2

1 2 3 4 5
Tpapuft  |[Meaxmit 2,55 0,25-0,35 0,70-0,85
Cpenunit  |5-I0 0,35-0,50 0,85-1,I0
Kpyngpu# [I0-I5 0,50-0,60 I,10-1,20
Taxska MeJikad 15-25 0,60-0,80 1,20-1,50
Cpennas  |25-40 0,80~I,00 I,50-I,70
Kpynaas |40-75 1,00-1,35 1,70-2,I0
bysuxamx |[Meaxut  |75-100 1,35-1,60 2,10-2,35
Cpepnmit  |I00-I50 I,60-1,95 2,35-2,60
Kpynueuaf#t  |150-200 1,95-2,25 2,60-2,95
Baxyan Mexxue 200-300 2,25-2,75 2,95-3,35
Cpemume  [300-400 2,75-3,I5 3,35-3,70
Kpynuue 400 3,15 3,70

5. Hr - CDepHuds oTMETKa I'€0JIOTMYECKOI's OIDARNYCHHMdA, XUCO
oJoA TpyATa mMHo# KpynHocT™, M. IIpH pacueTax pasMB-
BOB B IDyHTaxX OJHOI'0 COCTABA LEJECOOCDPa3HO IPHHE-
MaTh Hr =H_.
6. An,_ = Y(d) - X8paKTepECTHKZ HOHHHX HAHOCOB BTOPOTC pas-
MHBaeMor's cJjof. Ompeznexserca no Hopuyae
(3-7)mdo no rpafuxam (cm. puc. 3).
7. 4, = £ / a ) - X8paKTeDHCTHKS B3BENEHHHX HAHOCOB BTOPOTO
® pasMuBaeMore ciaosi. Onpegenanrcs no Hopmy-
B xe (3.8) imGo no rpauxam (cm. pEc. 3).
8. Vm? [/, = UPEEEMaercs N0 Tadi. 2 B COQTBETCTBAN G KpyD~
?  HOGTED TDYATOB BTOPOTO CJ0H.
9. H, - cpenunds omMeTKa nNoiiMu. Onperesvercs no fopuyJe:

7
H, = pz“f—:éi s (3.10)
raes &/, - cyuma niomanefl XuBHX CEUGHHS HA Nofime HDH 38IGHMOM
ypoeRe, M°.
I0. Hu ~ JpOBEHb MEXGHHHX BOJ, M. IIpHHEMAeTCS DABHHM YCJOB-
HONMY JDOBHD MeXSHE THIOBOIO BONOMEDHOro Ipaura 1

HOJXSH YNOBAETBOPATH HEDABEHCTHY:
Hu 2 lgo (p=1)+ Hy (3.1D)

rme /4 op. - CPONESS TAYGHHA B pyce npE YEB, .
16



II. B, - mEpUHA PAS/WBA DpX BHCOKOM YDOBHE BOTH, M.

I2. Bpo- OHTOBSS MEDEHA DycJa, ONpelieaseMas Kok CpejiHee
apEjMeTHIECKOS HOCKOJELKEX H3MEGDeHMY WMPHHH pycxa
HQ HCCJEJYEMOM Y4acTKe DeKd, M.

13, 76 - OHTOBOH YRJACH cBOCOZHOZ OOBODXHOCTH, 88 KOTOpHH
OpEHEMAeTCS YRJOR LOJMHH B pailone nepexoza.

I4. H, - JpoBeHS BHCOKOH BOJH, DPE KOTODOM MSBECTHO pachpe-
JeJieHEe OOWerc pacxoja MeELy SJCMEHTaMH XMBOTO Ce-
genns (pycaom u nofiamm), M.

I5. @ - oGumit pacxon mpr Hgq , M°/c.

16. Gps~ pycaosoli Ourosoffi pacxop npu H ] w/e.

I7. Hy, - ypopedh BHCOKOH BO;H THUNOBOTO NaBOAKA (upe pacwe-
76X 10 THNOBOZX CEpHH NABOLKOB), M.

18. 7,,- BpeMs IoiseMa TENOBOTO IaBOXKS, OYT.

I9. 7,,, - NponOAXATENBHOCTH THNOBOrO IGBOZKS, OYT.

20. "0" rpajmea - ormerRa “0" rpafExa no BOIDOCTY N0 DOR

MOCTOBOYC LEpexona.
IlpE pacdYeTe No OepHEM THIOBMX NABOEKCB 3HaueH#e "O" rpafmxa
0espasiHMIHO.

21.Lms - 0TBODOTHE BEPXOBOT'C MOCTA B 0BTy, M.

22.. 4., MEDWEA EXOUHOTO COYGHHMS B S0HY, OXBATHBAGNyD CTpY-
SRanpaBAdDIEME FAMGEME, M.

23. X, - paccTosdnEe OT T'DAHANN DASANBA 0 CEDEIMEH MOOTA CO
CTODOHH Majo# nofimu, M (pEc. 4).

Jlis BCRIDYEHAs M3 pacuera BOPXOBOIC MOCTE IDERMMAGTCS

Prc. 4. Cxema X ompe-
/ [6JIOHND 30H BIMS-
ﬁ_ T ; HRA no#im pasHol
= HEDHHH
mglﬁ'rr/rfl 7777P7PTIIIIT 77777 7T 777}
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24, /m - [JEHE 30HH, 0XBATHBOEMON CTDyeRANDABRNADIMMEA HAM-
daMn BEpX0BOT'C MOCTa, M.
25, gpn - T0 X6, pacTeKaHHA 38 BEPXOBHM MOCTOM, M.

Oppesienserca: a) 0o OpuCIMEEHHOH dopmyre
Bg - Lu
St
rue [nn 4 ‘fdn ~ WPpEHA COOTBETCTBEHHO Majol B Couabmo# nofm,
L H
6) HA OCHOBE DESyZLTATOB IOCTPOCHHS IJAHA TeUeHMi HA MOCTO-
BOM Depexoxe;
B) Ha OCHOBE PESyJBLTATOB MONEJHDOBAHMA B IEIPOTEXHAUGCKEX
JOTRAX, JuCO N0 NGHENM HOTYPHHX HaOmopeHud.

26.L.m - OTBepCcTHE HHM30BOI'G MOCTAa B CBETy, M.

7.1, pxp~ UMDAHA EXOQHOTO CEYGHHS B S0HY, OXBATHBAGNYD CTpY-
GRODPABJADIENE namOamMu, M.

28. XK - paccTOdHME OT CepefMHH MOCT2 L0 T'DAHANH DASARBE
€0 CTOPoHH To¥ %e DoliMu, YTO E A8 BEDXOBOTO MO-
cra (cw, pEC. 4), M. [19 HMCKIOYEHHS W3 pacuera
HESOBOT'0 MOCTAa HDEHEMAETCH Lnn = Bg;

Zﬂ,,: Bn; x'ﬂ = --;9—- 4 g}' fﬁg .

29. /mi - BJMHA SOHH, OXBATHBAEMO!l CTDYCHANPaBIADMEMA IGM-
Oame HE30BOT'0 MOCTa, M.

30. /pa - BANHE 30HH DACTERAHAS HOTOKA 38 HASOBHM MOCTOM,M.

3I. /¢ - WOE2 BCCNSLYeMOTo yYaCTKA DKW HEXe 30BH pacre-
K8HRA, M.

32. / -~ paoccTosHEe 0T EXOJHOIC CEYeHEA B 30HY, OXBATHBAe-
MYY CTPYSHADDABAANEEMA IamOamy HH30BOI'C MOCTa, X0
HUSOBHX CTpyeHanpanisoumx namC BEDXOBOIC MOCTa,
JEGo Ro CTBOPA INOTHHH, M. ECJE H3 pacueTsa HOKJK-
9seTcs BEepXoBOY MocT, TO £ IOPAHEMAETCH He Me-
Hee JJIMHH 30HH CXATHS LIOTOKe Iepej HHM30BHM MOCTOM,

T.€.
758 Lm
[ .
1+ Sfps

EcJu H3 pacueTa MORINUASTCH HE30BOR MocT, To { NpAHAMAET-

Cfi He MeH6€ ILJIMHH 30HH DACTEKaHHs NOTOKA 38 BEPXOBHM MOCTOM,T. €.
Z v pé.
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e

[Ilpa pacueTe MOCTOBOT'O IEPEX0fa B HEXHEM Opede IICTHAHH M3
pacuera HCKA0UETCH BepxoBod MocT X 4 npuHEMaeTcs paBHOM pac-
CTOSHED 0T IUIOTHHH Ji0 BEDXOBHX CTPYEHANpaBAADMEX LaMC MecTa.

33.

7¢ - rosfduumenr, xapakrepusyomuid 3aKcH pacTera-
HEA NOTOKa 38 MocToM (pEc. 5).

/LY

7 2 3

AR— Y

TT77777777777777 7777777777777 77727777 777777

Prc. 5. BosMoXEHe CXEMH DACTEKanBA HNOTOKS S8 MOCTOM:

=1

NENIN
y

34, al

35, al -

I -n=2; 2-n=<I; 3-n=0,58

2 - pacreranye no HU.B. JleGeneny;

~ JuHeRHN{ 38KOR pacTEeRaHUAj

0,58 - pacreranme no B.C. MmeHko.

Sna4eRne BEJMYEARN /2 B Openexax or 0,58 mc 2,0
ODHHUMEETCA TEM COJBIMM, Y6M MEHbIE MmepeX0BATOCTE
noiiM X uem Goxbiie CTENSHH MX 3aTOLVISHEA. B KaxmoM
cxydae 77 XeJaTeABHO YTOUHHTHNOCTPOGHHEM IIGHOB
TEUeHME HE MOCTOBHX OEpexozax, NSHHHME MOZEJRDO-
BOENS B I'EIPOTEXHMYECKMX JOTRAX, 8 TaKXe pe3yabra-
TAME HATYPHHX HAGmopeHum#. OCHYHO [/ DaBHEHHHX DOR
MOXHO IOpHHEMATE 72 = 0,75, a AJA IOPHHX
/2 = 1,2+41,5.

-~ pacuerHHE MHPepBAJX AJMHH, M. OPREHTHPOBOYRO DpH-
HEMgercs paBHEM A ¢ =(0,140,125) €, npm Lex =

I Tk L

I +f"%”
pacueTHHE HHTEDBAJN BpeMEHE HasHauaercd He CoJee
0,5 cy7r. BHaveHEs 4 7 OpEAMMADTCH 00S38TJBHO Kpa-
TauME I cyr (0,5; 0,33333...; 0,25; 0,16666...
E 7.7.); IpennourmressHoe SHauemue 47 =0,130,25
cyr. Ecau B 30He pacTEKaREs NOTORA NGABIADTCA BCOIE-
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ORZ OTMOTOK JHA WM nNpousciizieT SaUMRAUBGRAE MAMMHH,
EHTEDBaJ BPEMEHH A/  CJGLYET YMOHBIMTH. ECHE xe
OpE 9TOM BCIJISCKHM OTMOTOK JHA He MCue3HyT, TO He-
OCXO[MMO JBOJMYATEH DacueTHHI HETepBaJ MMHH AL B
30HE pacTeKaHHs NOTOKA. PacueTHHi MHTEDBAJA BPEMEHH
Al ocnenyeT OpEHEMATE TEM MEHLINM, 96M MEHEme
IJATOJNBHOCTE NABOfKa, COJbmEe CTECHEHAMEe NOTOKE X
MeJIBYe NepeHOCHMHE pPOKoit HaHOCH.

36.42:”- RATOPBAJ BHAAUHM NDOMOXYTOUHHX DO3YALTAaTOB, CYT (ec-
JM BHIAY¥ DIPOMEXyTOYHHX DeSyJABTATOB He Tpedyercs,
TO IDUMAEMAETCSH DABHHM HYJW).

37. # - KOJNNECTBO DaCCUMTHBAGMHX DSBONKOB.

38. A, - KosdfEumeHT nofMH

0( = ‘& NIX 17
1= Zep.n ’ 3.12)
rie iz,,,,,,, - MOKCEMaJbHAs IVyOmHa HA nolime npm YBB, m;
#ep , = CpeIHss IIyOHHA Ha nofive npu JVEB, M.
39. Kos@fmumedr pycJa

Zz_max ,
fcp.p (3.13)
TIe Ayox, - WARCHMBIBHAA PAYOHHA B pyoxe upw JEB, m;
bepp cpejnss rayomHa B pyciye nopa YBB, M.

SpagweRns o, B o, JOIEHH OHTH MEHBIE LBYX.

Nlepeuncsiendas HrfopManiis cocTaBIIeT HEPEYD 30HY HCXONHHX
neEENX. KoHen soHH oCosHauaeTcs nepporaproll ¢ MapRepom KORUA
BBOZA.

ﬂ:

Bropas $SoHA HCXOIHHX ISHHNX

I. KoopmmHarH KpaBol CBASY BONGHOCTOB BBONATCA B MANHRY B
rg0umunofl fopme, Opa STOM OTPE3KH, COCTABASNUHE YRaSSHHYD KpPABYD,
apTOMaTHYECKH aNNpOKCEMEDYOTCS HBHTEDHOAAUMCHHHM DOJMROMOM Jarpaf-
xa (puc. 6). KpHpan cBeSH ZI0JEHE OWTH SKCTDANOJHMDOBAHA [0 HAMBHC-
merc ypoBRA BHCOKol BOAH, KOTODHY MOReT BOTDETMTECS B Ipsouecce
pacuera.

llaHAHe © KDHBOY CBASH HEOOXOIMMH JMUE LDK Dacuerax HO Ha-
TYPHO! cepuh (QaxTHYeCKEX NaBoRx0B. KoopiumaT Kpmeolt cBASH, Ko~
TOPHE DPEXCTaBIANTCA B 0TCYETAX DOlKM BOXCHOCTOB, &BTOMATHIGCKE
380MCHBADTCH B ONEpaTHBHOE 3aNOMHAawmee ycrpodcrso.
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Puc. 6. 3amMeHa KpE-
Bo}l CBASH ypOB-
Rell NOJMHOMaME
Jllarpanza

mocmobod nepexod

fodonocm H, M

KoxayecrB0 y3J0B HHTODHOAAURK NOXXHC OHTH 0CS38TEJABAC HeueT-
HHM, HO He MEHee Tpex K He CoJiee DATH.

2. H, =¥(t) - tEnopo#i BonoMepuu# TpadEx naBopke. IIpH pac-
q9erax HA HarypHoli CepHM THNOBHX NABOIKOB (HA DOKEX C YCTORUMBEM
TErporpafoN) B MANEHY BBORNTCS JAND OfMH HAEGONEE XapaKTepPHHI
naa Beedt cepum (THnoBoit) BozomepHui rpafMK NaBoiKa, DpeNCTABASE-
MHE B BHJIe HeCKOJBKHX OTDESKOB KDHBHX, KaXuHlf B3 KOTODHX aBTOMA-
THYOCKA ANOPDOKCHAMADYETCH C IOMOLLY NOJEHOMA JlarpaHza N0 TpeM ys3-
agM karepoosAuuE (pac. 7). Kaxmuik napofor xapaKTepHsyeTcs JMmE
OfIHEM MGECHMAJBHEM ypoBHeM 7/ . B mammee H / [Kaxuoro roja
CpaBHABAETCA C HaHGONBMAM yDOBHEM (Hm) THIOBOI'0 DABOJKA

K = //4' - Hm
¢ Hp - Hey
\ B,
Hom
Lig/ 4 7 Puc. 7. 3ameHg THOOBO-
I'0 BOZOMEPHOT'0
P rpafuxa DaBonIKa
7 i pANOM DOJIMAGMOB

Tes
Is

Jlarpanxa

L, cym

T mad
L nat
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H; -
Ki= He- B,
3aTeM, yMHOXAd KAXNYD ODRMHATY BoJoMepHoTe TpafEka THNOBOT'C NaBo-
Ixa Ha KosdPmumenr K; , cTpomTes BomomepRuE Tpafuk /4, =#%)pac-
cMmaTpuBaeMorc roja (pac. 8).

KoopmraTH TROOBOI'0 BOLOMEDROTO I'pajuka, KOTopHE npencran-
JfAeTcs B OTMETRAX BOAONOCTa N0 OCE MOCTGBOTO Nepexona, HeoGXomh-
MH JMIIp DpH pacyeTe no HaTYPHO# CepMu THNOBHX NaBOJKOB.

Bpems noakemMa NaBOfKa CJELyeT NPUHEMATH KpaTHHM I CyT.

Toukr, rpe dynxuma H =//t) TepAeT MOHOTORHOCTE, LOJXHH HAXO-
JUTBCA HA CTHKAX OTPESKOB KDHBHX (CM. puc. 7).

Yucxo y3Ja0B EHTEPHOJNAUME IDMHAMAETCH 06438TEJEHO HEYEeTHHM,
He npesumapuuM 3I.

H,m 4 Y8B:
g Y88r
PRPENSE LT Puc. 8. CoxpaHeHue THICBOTD
,ﬁ/ N \\ \ 0YepTaHUA BOZOMEDHHX
/7/ \\\ rpafuKoB DaBOZKCB 38
/5:\ //’/I \\\\\ PaSHNE IO
\/. A\
4N \
L.cym
L rod
t/m?
3. H; - HOMBHCHMAE YPOBHH BHCOKOZ BoAH NABOLKOB B Xpo-
L

HoJlorRYeckoll mocsefoBarenbHocTH. [Ipm pacueTe mo HarTypHo#f cepum
TENOBHX N8BOXKOB BONOMEpHHE rpafMk Kaxnore rois xapaKTepasyercs
JIAEL OfREM MAKCHMAJBHHM yDOBHEM,

YpoBar BHCOKO# BOEH OpeZCTaBIADTCA B OTMETKAX BOJONOCTA 0O
OCH Hepexoxa.

4. Bp,, - WApHHA DycJa B DacYeTHHX CTBODPEX (opz HEOOXOME-
MOCTH pacuyeTa ¢ nepemeHEo# mEpaHOX PpoHTa NepeHocs HAHOCOB RJIK
npu ycrpoficrTBe MCKYCCTBEHHOTO yMBPEHEA PyCJaa-CPesKH:),

Lna coxpamenas o0bema ECXoIHOZ EEPopMaiu¥d B COOTBETCTEybLIEE
AveliXE BBOXATCA JINE T€ SHOUEHHS MEDHAH PycJaa B pm» , KGTOpHE oT-
JM9anTCs 0T CHTOBOrG, OCTaJBRHE AYeliKA aBTOMATHYECKM 3a00JRANTCH
3HAYGHEAME OnTOBO# mupmAN pycsa B .. IIpH pacuere ¢ nocroAHHON mm-
parolf $poHTa DEpEeHOCA HAHOCOB Bpm:comfn cOOTBETCTEyNNEE AYCHER
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8BTOMATHYECKY 3aUMCHBASTCS BEJIHMSMHA B <.

5. 47, pm = LJEHE DACUETHHX yuacTKOB (IDH HEOGXOZMMOCTH BEc-
TH pacseT ¢ nepemeHHo¥ mHOE MeXHy pacueTHHME CTBOpPaMH). B Ma-
IEHY FOCTATOUHO BBECTH JUMG T€ 3HA4eHHA 4Lpm , KOTOPHE OTAHYA-
NTCH 0T PACYeTHOTO, BANKCAHHOTO B HEpBO# 30HC MCXONHHX IARHHX.
lipz pacuerax ¢ nocrossnof Zmmpofl MATEDBANA ALsm-Coms?B COGTBETCT~
ByDUEe AuefikM aBTOMATHYECKM 38HOCHTCS BeJuuHMEa 4 £ , (6mee Ho-
JIAYecTBO PacYeTHHX YYACTKOB He NOJEKHO IpeBHmaTs 199.

6. Al - UpOEKUME DACUETHHX UHTEPBAJOB LANHH HA 0CH N0-
JuHH (IpE HeOGXOAEMOGTH BECTH pacuel ¢ yYeTOM HSBAIMCTOCTH pyc-
na). Iipn pacsere ¢ nocrosmHoli JumHOH DacIeTHOIO HHTEpBaJa 1 Oes
yueTa H3BAIMCTOCTH PycJa B COOTBETCTEYRIME fAgeliknm aBTOMaTHYSCKU
32HOCHTCH BeJuaEHa A{ ,CofepEauadcs B NeDBol 30H6 MCXOZHHX IaH-
HHX.

7. Hy, = cpeuine OTMETKE JHA RO DAsMHBA.

OCmee xosmuecTBO CTBOPOB HE LOJEHO IpeBmmaTs 200.

B coorseTcTEyRmME SueliRM BBOZATCS JMIL Te OTMETKE AHA, KO-
TOpHE CYHECTBEHHO OTJMYANTCHA 0T cpepHeli OuTOBOl oTMETKE ZHA pyc-
Jia o pasMuBa Oo ock mocTa H; . OcrajbHHe Aueiiky aBTOMaTHYECKE
3anouHARTCA BesmumHo# H, . Caepyer yuMTHBATH DONPaBKY HA YKJIOH
nomuus pexn J £,  (rue £, - paccTodHMe 0T OCH MOCTA O JaH-
HOro CcTBOpa). IlompamKa UDMAEMAeTCHS ¢O 3HAKOM MEHYC BJ8 CTBODOB
BHlIe MOCT2 ¥ GO 3HAKOM NJNC LIS HUSOBHX CTBOPOB pycJa.

8. H, - cpennme oTMeTKE I'eoJOIUYECKOr'0 OIPaHEYEHEA WA Ipy-
HTa, OTJMYanmerscs [0 COCTAEY OT COBPEMEHHOT'C QLMBRA (IOHHHX
oTroxeHuit) ,

OCigee KoJMYECTBO TOUGK HE NOJEHO NpeBHmaTs 200.

B coorBeTcTRYDIEE AYelky BBOJATCA JHMIE Te OTMETRE T'€0JOIE~
9EeCKOT'0 CJIoS, KOTODHE OYmMECTBEHHO OTJMYADTCA 0T cpeiHed ormMeTRM
T'80JICI'MYECKOrs CJiog 1o och mocra H.,. OcraiseHHe fvuelixy aBTOMATH-
YECKH 3a00JHADTCH OCTMEeTKOX Hr CiepyeT yunmTHBATH HONPABKY HA YE-
JIoH TAK X8, KOK H JJIA OTMETOK NHA 10 PASMHEBA.

TpeThd 30HA MCXOAHHX HARHEX

HeoOxoxuma Jmmp DPE pacueTax nge HaTypHOH cepum HaKTHIESCKHX
nNaBOLKOB.

I.H; = 7? (t )= BojioMepHHe rpafux¥ DaBOXKOB Ha ONGDHOM BO-
nonocty (exenHesHHe yPOBHE B oTcueTax peirE momonmocta). Kaxmuit
BomoMepHEHE rpafMx aproMaTHYECKH NEPeHOCHTCH Ha BOJONOCT N0 OCH
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Oepexona C MONOJBE30BEEMEM Kpusoil cAsE. B Xofleé CYeTa OCYmHECTBIA-
ercd NO0CAEROBATEJBHHE BBOX HCXORHO! MEPOpMAUMK ©04YepeiHOI'S DacCYH-
THBAGMOTO NABOIKA.

JleHHHe O BOXOMEDHHX TpafMKax KARIOI0 DAcCUETHBAGMOIO NaBOA-
KA HeoOXofMMH JAmb HDHE pacuerax No Haryproli cepu faxrmyecKHX
(Ges cxemarusauum) NABOAKOS.

B rorne HcxozHoM mEfopmalMu Kexuors NaBofka JeJaeTcs Lpo-
OuBEAa NpM3HAKa KoHUa napomka (7777.). IIpu pacuere B Hopuope mep-
foxapra ¢ npE3HAKOM KOHIA HNaBOIKA DA3MemaeTCd NocJe MCXomHod MH-
Gopmamun rupporpada nasonxa @) =£(%).

JnuTeNBROCTE OFHOI'C NABONKA He ToaxHA npesmmars 99 cyT. Ec-
JE JIAMTeNBHOCTE €r'0 NPEBHmAeT YKasaHHOe YHCJC, TO Taroll NaBomox
HOJB3S NpPEeNCTaBAAThL LByMA WM TpeMs NOCJEJCBAaTONLHEME MAaCCHBaE-
MH.

PesyanrathH pacuera

Pacuer pycsopex jediopMaumii m xpHBEHX CBOCojHOZ NOBepXHOCTH
IPE NPOeKTHPORARAN I'IPOTEXHEYECKHEX COOpDYyXEeHmH Io CepEE HaTyp-
HHX D8BOZKOB CONpDOBOXNAETCH Bumade# Ha neuarts cxenyomed mudop-
MauHH,

I. Hoxopmmwe JaHHHE.

2. Unfopmannonnes xapra.

3. IlpusHar® cyera.

4, YpoBHM BHCOKOZ BOIH NaBOAKOB.

5. JJHHA DacyeTHHX y4aCTKOB.

6. IlpoernuM JJIMAH DaCYETHHX YYACTKOB HA 0CH NOJEHH.
7. Ha BeTBH noxnkema NABOLKA:

8) pycioBHe CHTOBHE DACXOZM uepes I cyT. @ o5 =f(t) m3/c;

6) nofiuemRwe OuroBwe pacxoxu uepes I oyr. () pg =¢(®) M°/c;

B) a0CUACCH BPEMOHM, CYT.;

r) BoxomepHufl rpedMx BersE moxzema napozga H = #(7) (ypommn
BO7iH vepes I oyr), M;

1) Taxorpad NaBOXEA HA BETBE €rc NONHOMA.

Cpejue pycJjoBHEe CKOPOCTH TEUOHH? HAMGOJIBNME H8 yIACTKE BIH-
SHEA MOCTOBOIr'O mepexena, uepes I cyr, M/c.

8. Ha nuxe xamuers DaBoxKas

8) mapusa noroxa B #(€) wepes Adpm , w;

6) mapura pycaa Bpm =£(<) uepes a Cpm , w;

B) umBa pacuersux EmrepeaiosA £pm ', u;

I) pacXeH Bomd B cTEOpEX pycaa (u°/c) o yuerow camBa BOmM
© Dol vepes A Com s w;



1) cpemn¥e DyCJOBHE CKODOCTH TeueHms (M/c) qepesAl’,,,,,, M;
» €) CpeiHEE OTMETKM DAsMHTOTC JHA pycJa Hpm=;?/f) 9epes44m,
”

X) KpuBas CBOGOLHOH NoBepxHOCTHAZm =¥(%) (n3MeHeHEe oTme-
TOK CBOGOZHOJ NOBEPXHOCTHM Ral, GHTOBHM ypOBHEM BHCOKOH BoIH uepes
Atpm ) y M3

8) pacxopu pycaodopumupypmmx pacxomoB (M°/c) uepes ,/
M.
9. Ha BeTBM cnaja NaBoxka:
a) pycioBHe GHTOBHE DACXOJH & po =fﬁ‘) qepes I cyr,

bm

w3/c;
y ©) nofimenrye Ourobne pacxoms () g = #(t) sepes I cyr,
u°/c;

B) aGCUECCH BpeMeHM, CYT;

T) BoxoMepHuii rpafEK BeTBE cnaxa naBogka H = )p (%) (ypoBHu
BOAH 3vepes I oyy, M;

A) raxorpad DaBOAKA HA BETBH €ro cuaia Vo mx = £rt)

I0. ocae npoxona KaxXuoro NABOZKA:

a) mEpuna noroxa, B= ¢ (Z) uepes alpm , M;

©) mupana pycaa, Bz #(2) wepesalpm , M3

B)IMMHA DacueTHHX EHTEPBANOBALpm , M;

r) cpenHme GTMETKE DASMHTOTO ZHA DycJa Hpm =f/t)hepes
Af/zm s M3

Z) cpelHHe OTMETKE DASMHTOTO BTODOTO T'0JOTMYECKOTO CJIGA
H, =¢/¢) wepes 4l ,, 4 M.

3.3.McxonHes mEfopMamMA E DeSyJIBTATH pacyera
ng mporpasue "Pyp-I"

B anropamue nporpammu "Pyp-I" npHHATH UEPPOBHE MOZLEJHE MOC-
TOBOT'C Hepexoza X BOJHOI'0 NOTOKA TOKHMe Xe, KaK H B Iporpamme
"TRppam-3", Do3TOMy OPE COCTABJEGHHM HCXOJHOM HHPopMauME K Dpor-
pamme "Pyp-I" psenyeT oGpaTHTh 000006 BHEMAHEE HA SaMEuaHEd A
OOACHEHHA N0 COCTABAGHMD HCXOnHOX mMRfopMauME k nporpamme "TEIpam-
3".

llepBas 30HA HCXOJHHX NAHHHX
I. Hn ~ CpelHAAa OTMEeTKA OHA DycJa [0 Da3MHBa.
2. A, =f/@(l- xapaxTepucTEKA IOHEHX HaHocOB 5o Qopuyie (3.7).
3. A = //nﬂ- XapaKTePHCTHKA B3BEMEHEHX HAHOCOB PYyCJo{opMipyRmmIx
Ppexuntt no gopuyne (3.8).
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4.14,4/;// - npmauMaeTcA Do TaGi. 2.

5. Hr - CpDeuHAA pTMETKA KPoRIM KOPEHHHX NODOA, CJyXal¥X orpe-~
HUYEHHMEM olweMy pPasMHBY, M.

6. Hy - CpepHAfs OTMETKa NOoiiMH, M.

7. Bo - WApUHA pasJ¥Ba OpYX BHCOKOM yYDOBRE BOIH, M.

8. bp(j - OuTOoBAs MADUHA pycJa, M.

9. Hy ~ YPOBEHb BHCOKOM BOjH, OpPH KOTOPOM USBECTHO pacOpegmese-
HUe o0mero pacxoia Mexpy pycJaoM U Holimamm, M.

10. & - oGumdi pacxox npa YBB m3/c.

II. Q.s5- pycuomoli OuroBo#l pacxom npa YBB M°/c.

I2. ¢,s - RARTEIBHOCTDH NaBofixa OpA HAUHUBMEM YDOBHE 00 IpafEKy

Hi =f[£Ei) (cu. pme. 9), cyr.

I3. L, - orBepcT#e MOCTa B CBETY, M.

14. L gx - mEpMHa BXOJHOT'O CEYEHUS B B0HY, OXBATHBAEMYK CTPYeHaD-
paBAfiguME HKaNGamu, M.

I15. X =~ pacoTosHMe OT PPaHAUN DASJNBA N0 CEPEAMHH MOCTE 00 CTO-
poHs maJdo# noiimH, M.

7908 ... 7960 71967
N IH H AH
Etg+)
Tt
Lira)(n-1) tin Xt
Litn-1)\ = tin n
/_\: : :
| : x

% . P X
Puc. 9. HocrTpoenue rpaduxe ysHKuMAn H/.,e (5#)

16. /; - pamRa 3B, 0XBaTHBGeMDE CTpYeRAnpARADWEME LAMOGNH,
M.

17. fp - paRHA B0HH DAaCTEKARMA NOTOKA, M.

I8 ~ - xospjuument, xapaxrepusyounli SaxoH pacTeKaEEs DOTORS
38 MOCTOM.

19. 47 - pacuersnit WAvepEa: ZEH, M.

20. a1 - pacueTHuli mATEPBAaI BDEMEHM, Cy%.

1. 4, - koadpuument noktmu.

2}25. Ap - KoodlEUMEHT pycaa.



23. sk - TOYHOCTE OmpelLeJieHun pycxsdopmmpynumero ypoBHA BO-
IH PYEB, M. OOHYHO BEJMYMHA A /4 DOpHHMMAETCS paB-
Hoit 0,0I+0,05 M.

Bropas 30H2 MCXONHHX NAHHHX

{1 H ;= 7( {nﬁ) -~ rpafux cpeinemHoroJerTHef RINTEIBHOCTH
NpeBHIEHAs yPOBHEH BOIN G0JGE BHGOKUMA B cTBOpe nepexoma, KOTO-
PHif DPeLCTaBNAETCA B BHLE HECKOJBKUX OTDESKOB KDUBHX, Kamauit u3
KOTOPHX aBTOMATUYECKHA BNINPOKCUMADYETCA C NOMOWHHD HHTEPNOJALUOH~-
HoT'o noJmHoMa Jlarpanka (0o TpeMm y3J8M MHTEPNOJAUMH); KOOPAMHATH
rpafuxa naHAOM QYHKUAZ OPELCTEBASKTCS B CUCTEME OTMETOK MOCTOLO-
T'0 OEpPexXoma; KOJMYECTBO Y3J0B HHTEPHOJSUME MAOJKHO OHTH HE MeHee
Tpex M He OoJiee LeBATH.

R.4A¢C pm - BEJHMHA pPacyeTHHX MHTEPBAJOB.
3.af = - NpOEKUMH MLJMHH DBCYeTHHX UHTEPBAJOB HA OCH LOJMHH.

4, YUET IIPYPOIHHX PYCJIOBHX IBDOPMALM;

BosmoxHne OpUpOJHHE DYcJhoBHe LedopManuy HEOOXOLMMO YUMTH-
BaTh OpH [POJOXEHHM TPaCCH MOCTOBHWX OEPEX0L0B, HB3HAYEHHA OTBEp-
cte#f MOCTOB, ONpeiesieHMM IJyOMHH QYHRUpPOBaHHA OOOD, HPOEKTUpPOBA~
HHM YKPEDUTEJNBHHX M PEryJALHOHHHX COOpYXeHuil,

llpupopsne pycioene Lepopmally cjaelyeT MSy4aTh Opa OpoBefe-
HUMM H3HCKaHKW} MOCTOBHX NEpEeXof0B. B 3aBUCHMOCTH OT THOA DYCJOBO-
I'o npouecca N0 KaprorpauiecKEM MaTephaJam U Ha MecTe HYXHO o0c-
JenoBaTh yYaCTOK DeKM, [0 NPOTAXKSHROCTH HOCTATOUHHA A NpaBRJIBHO-
I'C yYyeTa OpH OPOEKTHPOBAHNM BO3MOXHHX IJAHOBHX ¥ IJyOCMHHHX Hedop-
vauui (om. HIMI-72, ra. ¥ [I0]).

[lpn DpoeKTHPOBaHEAN [EDEX0A0B HEJbSA OPHERTEDOBATHECA TOJBKO
Ha DyCJOBYD CHUTyalUuw, CJICKHBMYDCA XK MOMEHTY MSHCKaHME, a HE0OX0-
ZzM0 OPOTHOBUPOBATE T HeM3CexHHe DpycsoBue zedopmauun, KoTopue
MOTYT NpOM30HTA 38 pacueTHHY CPOK CAYXCH Nepexoza.

Qs DPOrHOBMPOBAHAA BOBMOXHNX DYCJOBHX nedopMandii Ha yuacT-
Ke Depexona CJACLYET NO0JB30BATHCA AMEKUAMUECS KapTorpafuuecKuMB B
TonorpaguyecKuMd MaTepuasamMy, 89POCHEMKaMH, 3EMJIEYCTPOUTEJBHEME
[JiaHamMH, JOUMAHCKMMA KapTamii DasHHX JIET U3NaHMA, PyCJGBHMA B Oe-
peroBhMu cheMKami OacceiHOBHX ynpasiaeHmii nyru Murpeuduora PCOCP,
MaTepHasaMi OPELHAYUMX HSHCKeHEH OPOEKTHHX opranusauui # ap. Ma-
TEpHaJH, COOpaHHHe Sa CoJbliee KOJAYECTBO JET, RKADT BO3MOXHOCTH
TOYHEe OpPOrHO3HPOBATH OPHpPOAHHE Ledopmaummp.
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Ilpm noporuose pycxgpHx nedopmanufl cjepyer yIETHBATH paspa-
COTKY KapBepOB B PycJaX peK HEpYIHHX. MaTepualioB, KHOYIUIyGETeJIb~
HHE H DPYCJOBHNDaBATEJHHHE PaGoTH HA CYLOXOZHHX DeKax ¥ BIAgHME
THUPOTEXHHMYECKMX cOopyxenui, pacnosoXeHHHX Ha pPEKe BHEE H HHAXe
MOCTOBOI'0 Nepexora.

B pesyapraTe npEpoiHHX DJoHOBHX Hefopmaumii cMmeumeHHe pycJa
K YCTOSM MOCTa, a TakiXe BHmeJexamed H3AYUHMHH K HACHIE NOAXON0B
MOXET YIPOXATEH KX COXDaHHOCTH; HOMAMO DTOI'0, O] MOCTOM BOSMOX-
HO YBEJHYEHMEe HUPHRH pycJa.

TayOunuue npupopsne pefopvaues (B 32BHCHMOCTE 6T THIA Dyc-
JIOBOI'0 [polecca) MOIyT BHIHBATH CMECHAE MAKCHMAJBHON TJIyCHHH Ha
yYacTKe peK: B pailoHe MOCTOBOI'e Nepexofia Kak B IOOSpEedHOM, TaK
M B OpPOAOABHOM HanpaBiICHHH.

Tan pycaoBero npoilecca HaHEOI'C YJacTKa DEKM COpepeseTcs
BHTEHCHBHOCTED TPAHCHOPTA HAHOCOB, PR3JMYEDT CJICAYONEE TAIH DPyc-
JICBOT'e Opouecca (B NOpAIKE yMEeHBMEHHs TpancHopTApyoumed cnocoCHoo-
TH): ocepenkoBull (pPyCJa0Bas MHOTODYKABHOGTEH), JIGHTOUHOIDALOEHH,
no0ouHeBHI, MeaHApUpOBaHue OIpPaHMYERHOE, CBOOOMHOE, HEesaBepmeH-
Hoe, NoiiMeRnas -MHOTOPYRABHOCTh. JEHTOYHOIDAZLOBHI, NOGOYHEeBHH,

2 HHOTJA ¥ 0CepeIixOBHE THOH PYCJOBGI'C HpOUeccs BCTPEUanTCHA XaK
H8 OTHGJIBHHX YYACTKEX MESHIDUPYOUMX DYCeJ, Tax B OpH OoliMenHoil
MHOTODYKaBHOCTH.

[lpn IBMXEHMM NOHHHX HE8HOCOB HA JHe DEKM BO3HUKSET MaKpome-
POXOBATOCTE B BEIE MEJKHX Ipajf - pHfuae#t u Cojee KPYUHHEX -~ JOH-
TOUHHX I'pAJ 2 nodouHe#f. JymBH pudenelt cOCTABASONT OCHYHO OLHY -
JiBeé I'IYOMHH HOTOKS, 8 HX BHCOTa - COTEHE JOJM IViyOHHH ¥ DELRC Xo-
crarant 0,I H (rpme H - cpeupss IvyOuHs neroxa). B IUsEe pufesm
OCHYHO MMERT HOLKOBOOOpEsBYD dopMy. DoJee KDPYDHHE IPSAH - JSHTO-
9HHE— OnBap?T Bucoro# 0,I H - 0,3 H ( mmorma - us 0,4 H). Pufenz
MOIYT COCYRECTBOBATH C KDYHHHME I'DALamd, NepeiBUrafck N¢ HOBEpX-
HOCTH NOCJACIHEX,

Bicora rpiz (DpesumeHse IpeCHA Hall HaupusmeX Toukofl mHE NOX-
BaJbA) H8 CPEIHEX peKax oOnuHo I,5-2,0 M, Ha GOJBMMX pexax - Jo
10 M. CxopocTh choOJSaHAA I'pAL LOCTHI'@eT COTSH MeTpoB B I'OX, & B
HEKOTOPHX CJyuaAx - 7o I RM.

BHcoTy rpsj OpA OTCYTCTRAHN LahHHX HATYDHHX HaMepeHAll MOXHO
OpeEEMaTh: /2, =0,25 H (ope H memee I M) 8 2~ = 0,2 + 0,1 H
(ops H Gosee 1 M) miz No pexomeHmaumam paspy. 10.5.

CKopocTs CHOJ38HES IpDAX MOXeY ONTEH oOpefieleHa COrJAacHo
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[14,15] : 4

v
C = 53,5 mmammemen n/cyT 4.1
g ’ H3/2 ’ YT, ( )
rue U’ - cpeuHssa CKOPOCTH NmOTOKa, M/C.

B TeueHne naBomKa I'DAJH OpeTEpHeBalwT SHAuMTEJBHHE MSMEHEHud.
Bo Bpems nozpema ypoBHe# CHavaja HaGMogaeTcs GHCTPOE yBeJHuueHHe
BHCOTH ¥ JJIAHH IpAI, HO ODM NpuMOMMKeHMM K OMKY, €CJM OH HOCTaTo-
YHO BHCOK, HPOMCXOCAMT oCpaTHui npoliecc - IpeCHA IpaAx NOEUXanTCH,
X0TH BX JJIMHA OPOJOJiXaeT pacTé. [Ipy o4yeHp COJHIMX CKOPOCTAX La-
%€ BO3BMOXEH CMHB I'pAf.

Ha cname naBoxxa rpauosuii pesbed OHCTPG BOCCTaHABIMBAETCA.
llpu oCpasoBanky GOJBLAX IyOuH QOPMEPYKTCA ALJMHHNE M BHCOKHE
I'pApH, KOTODHE 0 Mepe chana NepecTpauBamTCA 0K HOBHE TUIpaBid-
YEeCKHe NapameTpH NOTOKA, HO 9T0 IPOHUCXOAUT C HEKGTODHM 3amo033a-
Huem. Hepelxo cucTema GOJBMMX IpDAZ, COSHAHHHX HABOLKOM, IOXKHBAET
IO MEXEHM, 8 MEXCHHHi NOTOK pa3sBHBaeT TEM BPEMEHEM HOBYWO CHCTe-
My OoJiee MEJKMX ¥ OHGTPHX I'pAjl, IBAXYWHXCA OO NOBEDXHOCTH Dep-
BHX.

PacueTHY MaKCHMaJBHYD IJyCHMHY BOZH CJELyeT OLpefessTh Ho
HaTypHHM [IpOMEpaM Ha y49acTKe DEKH B paiioHe MOCTOBOTO Hepexoxna
OPOTAXEHHOCTED B TPU~YETHPE mara JIeHTOUHHX I'DAN.

JeHTouHNEe IpAZN MHOTZA 3aRUMa0T BCE PycJo, IpuUdYeM B IJaHe
OHM 0OHYHO DEpeKomeHH, [[OBHNEHHHEe YacTH I'PALH 06pasylT NEepeKaTH,
a MHOI'Ji@a OPHAMHKAWT kK OeperaMm B WAXMaTHOM NOpAIKE, B MEXEHHL 0OCH=-
XanT, Gopmupys NoCOYHHM, KOTODHE CMEmaAChH BHA3 N0 TEYEHMO, IIPUK-
PHBENT OT pasMHBA IpMMBKaLIHEe yJacTxu Oepera. I[poTHBOIOJOKHHIH
Oeper, I'ie paclnoJioXeHa IJecOBas JCWHMHA2, pasMHBaeTcfH. CHOJN38RME
N0COYHA NPUBOJAT K NEDHONMUYECKHEM DacuMPEHMAM K CYXEHMAM pycJia,
KOTOpOE MHOIZA CONPOBOXNAETCH OTTOPKEHMEM NOGOYHA M 06pa30BaRE-
eM ocepexka. Ha DepexkaTax MexeHHOE pycJio NOYTH DaBHO WADHHE Dyc-
Aa B OpoBKax, a Ha IUJECOBHX y4acTKax cocTaBafer 1/4~1/2 ers gac-
TH.

Ilpy HasHagueHMM OTBEPCTAA MOCTA 38 DACYETHYD WMDHHY pycJa
CJELYET NPHUHUMATH pPACCTOSHAE MEXLy OpOBKamH, Tak Kak N0GOYEHB -
9T0 pycaoBoe oOpasoBaHMe, T.e. 4WacTh pycJa.

llar seHTouUHEX TpAx X noGouHelt oOHYHO B 6-8 pas GoJble WHPU-
HH pycJa, fpuyeMm njs O0COYHEel NDUHMMAETCs MeXeRHOe pYCJo.

Ilpn naymuus noGouHEed Be BpEMS NaBGAKOB NPOMCXOLAT HEKOTOpOE

yruyOJaeHue NJeCOBHX JIOWMH M HAaMhB rpeCHel NepeKaToB, B MEXEHb
Y



HaGJmoLaeTcs oOpaTHWit npolecc, RO N¢ BeJmuuHe oTH nedopmaumm (no
CP@BHEHMO C 8H8JOTMYHEM [POLECCOM Ha MESHIPMDYOUWHEX DeKax) Hes-
HaYyNTeJNbHH .

Pexd, Hu KOTODHX HE NPOMCXOHUT 3HAUMTEJBHHX IUIGHOBHX H3Me-
Henuii 6eperop (JGHTOUHOrPSAOBHH, N0COYHEBHH, 006PERKOBHE  THOH),
KaaccuUUUPYNTCS KaK HemeaHupupyoume. Takume DexH OOCHYHO HMERT
CRaGoN3BWIMCTOE, NOBTOPANUES NOBOPOTH NOAEAH DYCJO.

Ha pekax MJIM y9aCTKsX pPEK C MMTOHCHBHHM NOIMHBOM Geperos
NPOMCXOZAT NOCTOAHHHE NJaHOBHE NM3MEHORHMA pycJa. TaxHe peKM KJaC-
cupuuMpynTCA KoK MeaHApupylude. MeaHLpAPOBEHHME DEK MOXeT HauaTh~
cf Npu 3aKpenjeHud NoGouHefl ¥ DpeBpameHuM X M3 pycJcBHX fopw B
[I0HAMEHHHEe MaCCHBH, KOTODHE DPaSMHBENTCS C BepxoBo#fi CTOpOHH M Ha-
pauiaBanTCA ¢ HA30BOH.

B 3aBHCHMOCTH OT YCJOBMH DpPOTEKEMHA NOTOKA MEARNPRPOBaHME
MOxeT OHTH OrpaHHYeHHOe, CBOCOLHOE WX He3aBepmeRHOe.

OrpanuvyeHHOe MBaHUDUDOBaHMe WMEET MecTo, KOI'Aa peka Opore-
KgeT B CP4BHMTEJIBHO Y3KOK JOJHMHE, ¥ PycJo DepemMemaeTcs 0T ORHOrO
Copra ROJMHH K ADYI'OMY. MeaHLDH - 00JiOTHe, COOJ334 BHU3, OHH %8-
CTO wEHANT cBOM (OpPMH M pasMepH.

Korma nepeupuneHMe HE CTECHEHO OOpTaMyul LOJEHH, MEaHUDH OpO-
XOLAT NOJHHE UMKA pa3BATHA. CHavaJsa OHA COOJBANT BRA3 [0 TEUYEHHD,
Kak OpK Or'paHUMYEHHOM MeaHlpMpobBaHuu. IIpn 2TOM yroJ pa3BOpOTa M3~
JiyYMHH O0CTENEHHO YBEJMYUBEETCHA. 328TEM CKOPOCTH CNOJSEHAS YMEHB-
LaeTCA, 8 pasBUTHE MeaHIpPH OPUBOLUT K 00Pa30BaRE0 NeTau. OmaHa-
KOBu HanpabpJieHHNE M3JYYMHH DYyCJa pa3sBopaYUBElTCH OKOJIO HEOOILBAX-
HHX TOYEeK Ieperuda M NOCTENEHHO COMMXaNT NoAMHBAGMHE BOTHYTHE Oe-~
perus, 4TO ODUBOIMT K LIPODHBY Oepewelika mexny Humu, I[locsie npopHBa
BEPXOLuf U HM30B8A MIJYYHHH OCLEIHHAOTCA B OLHY NOJOrYO, & CPeA-
HAS - NpeBpallae?CA B NOAKOBOOGPa3HYD CTaPULY.

[ipw yacTOM K 3HAYUTEJBHOM 3aTONJNIEHMA No#M MOoxeT Hal/ONaTHCA
He3aBepueHH0Ee MeaHAPHPOB2HKE, KOrZLa CHpPAMJAKNAE NPOTOKA OOABJIA-
lorcs L0 COJMMEGHHWA COCELHHX MegHAp. YeM IyyOxe H Ha G6oJee OpPOLOJ-
*ATEJBHOE BpeMd 3uTAlJMBEETCH NoiimMe B DaBOjOK, TEM Ha (oJee paH-
Heil cTamuK Da3BUTHA H3JYYMHH DDOMCXONMT €€ COPAMJGHHE.

LaJbHeiuAM DA3BMTHEM M JCIOEHCHHMEM HE3ABODHORHOI'0 MEaHADB-
poBaHuR apaAeTcs NoliMeHHas MHOT'ODYKSBHOCTH, NpH KoTOpe# copam-—
JSOTCA HE TOJBKO OTHEJBANE, HO ¥ IDYOOH CMEXHHX A3JysHH. [Ipa
9TOM BHuLEJUTH OCHOBHGE DYCJO Cpei¥ MHOIOYMCJEHHHX [POTOK 4acTo
HeBO3MOXHO. OcTpoBa, 00pa3oBaHHLE NPOTOKAME, OPElCTABIANT yYacT-
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Ku nofimu, odnafavuy@e 3HAYHTEJBHON ODJaHOBOY yeTORURBOCTED.

MsnyumHH MeaHEpUPYIAX DEK NP CBOEM DAasBATHM MOTYT CHJIBHG
BHTAI'MBATECA M COXDAHATH TOJBKO OXMH IJjec, OHEM moryT npuoSpeTaTh
oBaJibENe GODMH M TOIZA YHCJAC [JGOOB HA HMX MOXET DacTd C DOCTOM
H3JYuYMH. B TOM cJiyuae, €CJM U3JNyY4HH BHTAIUBaETCH, COXDBHAS ONEH
nJjec, TO IJyOMH8 er'c BC€ BpeMf Bo3pacTaeT. ECJM YNCJO [JIECOB yhe-
JMYZBAETCA, TO IVIyOMHE MEHAETCH Majo.

YBesuueHHe LJHAH ONHMX H3JYyYZH OCHYHO CONPOBORLAGTCH YMEHB-
MEeH#6N JPYIEX, N0STOMYy DPOTAKEHAOCTH: YYACTKOB peK € COJBMEM QHC-
JIOM H3JIyYMH 0CTAETCA NpPaKTHIECKH HEHU3MEAROH.

Borayrtufi ceper NOIMHBAETCA NOTOKOM. UeM GOZERNIE YI'OX MEXLY
Oeperom M NOTOKOM, TeM IJyOxe DOIMHB M aKTEBHEe NjaHonHe nedop-
mMauun.

CKOpOCTE CMEuen#ia M3JAYYME B OJIaHE Ha DAHREX CTaIMAX DasBHTUA
CHeYaJa yBOJIMYUBAETCH, 8 3aTeM YOHBEET, YT0 NeoOXOUMMO YUMTHBATH
Op¥ ODOTHOSHDPOBOHMHM [OJIOXKEHHS W3JYYHHH, ©CJH CKODOCTE £€ CMeue-
HMA H8 KOKoM-TO 2Talleé ONpBLeJeRa HAa OCHOBE CDABHGHMA KapTorpadu-
9YECKOI'0 MU [JaHOBOI'0 Marephaja. [Ip# OpOrHOBMPOBARMM TAKXE HEQC-
XOOUMO YYUTHBATH HAJIMYTME MHOTGBOAHHX M MAJOBOJHHX NEPHOLOB.

CKopoCTH CMEUEeHMA OeperoBR M3JIYYAH Ha DASHHX YYacTKaX Opo-
IopUNoOHaJEHa pacnpeLesiennn IAVOHH DyCJa BIOABL usJyynHH (puc, I0),

2% 35% o
G %
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Puc. I0. Cxema pacueTa CMemeREA BOTLHYTOTO Gepera
U3JYQUHH OpX MEarRIPEDOBAHMK

3Has CKOpPOCTH CMeuleHns GeperoBoit JMEAE B TOYKe HamGouibwell nediop-
MalMm B OjaHE, CMeleHne JHMHMM BOTLHYTOro Oepera Ha ILaHROM nollepeu-
REAKe MOKHO ofpefemTer 10 $opmyse
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rae K,, - koa(uumeHT CKODOCTH DasBATAA M3JY9MEH, saBucAnBY oT
yra2 ee pasBopoTa~fradi. 3);
T - ynAcJQ JIeT CPOKa NPOTHU3HPEeBAHUA ;
HM 7] Hn - HaRGOJBWAA IAYOMHA COOTBETCTBEHHO Ieca JaHHOH K3~
JYIMHH M Ha OONEPeYHHKE, M;
Hy - cpeusAs ruyOmHa LABYX NepexaToB, OrPaHAUMBANMUX KAHHYD
M3JIYYBHY, M.

Ty Ounu Hu' HM, H0 OTCUMTHRANTCA 0T YPOBHRA cpejHell MEexeHH.
lipn opordosupoBaREA Ha cpoxku T >30 seT pacueT BHNOJHAKT 00 Hop-
myne (4.2), paspmenas nepuof T Ha OTPESKE BDEMEHM Io NECATH-TDHA-
uarh JeT B 3aBHCHMOCTH OT BeJWYEHH C, X CPOKa MPOTHO3MPOBaHMA.
Pacuer u nocTpoenne JmHER nedopmupyemoro Oepera NpousBOIAT CHe-
9aja [JA [epBOre OTPE3KA BPEMEHE 1 ONpPOLe/SNT KOHEUHOE 3HAYeHUe
Ly s WJIA KOTOpOI'0 No TaGid. 3 HaxonAT HoBOe 3HAuEHHE K'na' 3a-
TEM LeJab? pacueT M NOCTpoeRHe nedopmauuil nJA caeLyOmers oTpeska
BpEMEHU ¥ T.A.

Tacauna 3
Yron pas- | Koagpuument || Yron pas- |Kosgduuuenr) Yroa pas- [Kosddu-
BOpOTA, CKODPOCTH BOpoTa,  |CKODOCTH BOpoTa, |UMEHT
2’ pasBETHA, n pal:znn-rma R . g:oggg-
“ ¥ua “ u3 “u BATRA,
Kys
70 0,04 140 0,87 190 0,44
90 0,08 145 0,97 200 0,24
110 0,16 155 1,00 210 0,09
120 0,24 165 0,96 230 0,03
130 0,40 175 0,80
135 0,65 185 0,60

B nmaBogxu fJecH pa3sMHBanTCA, & NEpeKaTH HapauuBalTcs, B Me-
¥eHb OPOUCXOZAT OCpaTHHE Opouecc. OTMETKM [HA NJECOB ¥ N8pPEKaTO®
B TeYeHHMe roia %OryT KoJeCaThCA 10 HOCKOJBLKHX MeTpoB. Ha nepexa-
TaX ME3HLPBpYOMMX CPeiHEX M GOJBMMX DPEK 38 HIBe-~-TpM HENEeJH CTOR-
HUA BHCOKEX BGJ yCOEBaeT OTJAOXETHCS CJ0ll HAROCOB TOJMUMROR B
1-2 ™, i\1a cMHBA KoTOPOIO MEXEHHOMY DOTOKY Tpedyercs Ho Tpex-ns-
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T MecsueB. TaK Kax HamMHBaeTCH M pPa3sMHBAETCH IpeCEHE U HANOpPHHI
CKAT [lepexaTa, TO CMEUWEHWe ero BHM3 N0 TEYEHMO He OpoucxXomur. b
OMINYME OT HEePEKATOB MEXJy NOCOUHAMM, OEPEKaTH HA MEaRIpUpyOmuX
peKax NPaKTHYSCKM HENoUBUKHH.

VismMeHenne THIGB PYCJOBHX NPOUECCOB MOXHO [IDOCJELMTH Ha
CHpAMJICHAW MBJIyUMH: C MOMEHTE NCABJCHUS COpPAMISHME HAUUHABT Me-
aHLpUPOBaTh,3aTEM DYCJO pacUMpaeTcs X TepAeT CBOW H3BUJIMUCTOCTS;
00 HeMy HaYMHAKT LBHI'aTHCA NOCOYHM M OCEPEAKH, 2 yXe HocJe HToIc
copAMJIEHKE DpeBpalaeTcs B GOJBIYD HIIYUHHY.

PaBuuiHHE HeMEaHJpHpyDuUE N MEeaHNDAPYDWKE pPEeKH - 3T0 yuacT-
KA B 30HE TpaH3UTA HaHOCOB, liepBHE XAPAKTEPH3YOTCA 3HAYNTEJALHHM
NoCTYNJNICHMEM HARHOCOB C BhlleJeXelkX yYacTKoB, BTOPHE - CO 3HAUM-
TEJEHO MEHBUMM [0 CPaBHEHND G NEPBNMU.

B 30He aKKy™mysauue (yeTs® pPeK), I'le HAHOCH HOCTYOAbT B K3~
OHTOYHOM KOJIHYECTBE, YYaCTKM PeK KJIsCCHPAUMPYDTCS KaK OJyELAn-
une (noimeHHas ¥ pycJoBas MHOTODYKABHOCTE). OTH YUacTKd PEK Xa-
PaxTepusyonTCs HEPasSBUTHMN NofiMoMi WM OOJHHM MX OTCYTCTBUEM, @
TaKxe WLUPOKMMA, HO MEJKHEMU pycJaamd. IlocTynawmme B M3CWTKE HAHOCH
CTKJISEHBENTCH B BAKE CECHOPATIOYHHX OCEPEnKOB, DPa3CUBANUUX MEHeR~-
HOe pycso Ha MHOXECTBO PYKAaBOB. CHGTEeMAaTHYECKOE HapaluBaHMe OTME-
TOK [Ha pyceJs CAYXEaWmuUX pex HepeiKc NpUBOLMT K. TOMY, YTO MX [HO
CTAHOBATCHA BHUIE GKpyXapwei MECTHOCTH.

Tax Kak mMHUpMHA pyceJ OAYXAPUEX DEK CJIMHKOM BEJHUKA IJ3 Ie-
peHoca BceX IOCTYNawiMX CBEPXy HaHGCOB, GTBEPCTHS MOCTOB uepes
H¥MX Ha3HaYanT TakKWMU, OpY KOTODHX DeKa MERseT THUH pPycJoBOI'S Opo-
necca M nepecrTaeT OaykuaTh. IIpM NPOEKTADOBAHMH MOCTOBHX Iepexo-
0B HeoOXOIMO YUMTHBATE, YTO IpA NOCTYLJICHHM NIOJ MOCT GGJALNOIO
CKOIVICHH HAHOCOB 4acTh O0TBEDCTHS MOXET OHTEH BHKJIOUEHa M3 palo-
TH, B TO BpeMms KaK Hpyras OyjeT paGoTaTh HanpAXeHHO.

Jaa Onyxpapuux pex MoxeT OHTH HaliieHa HeKOoTopas wupuHa B
ops xoTopoil He OyZeT NpoMCXeIMTh BX nepememenne[ I]. Taxas umpu—
H3 DeKd He npeBHmAaeT HEOCXOZMMYD LIS TPaHCHODPTHPOBEHUS BODH X Ha-
HOCOB, & COOTBETCTBYyDad eif MaKCHMaJbHAs IJyOUHA NOTOKa HAXOLUTCA
B OJpelecJieHHOM COOTHOWEHME CO cpelHell I[yOuHo# M3-3a2 Hepa3MHBaE-
mocTH Geperos. Haifivm mupmny ycroiiumsere pycaa B JMOXHO IO rpagu-
K8M 32BUCHMOCTHM CpeiHel M MaKCUMaJbHOU TJYOMHH OT WADKHH DEKM.
3navenmo B ., OYNeT COOTBETCTBOBATH HAMMEHBIAA A3 MAKCHMAJBHHX
rayOus no orpopaM peku (puc. II)
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linpuny ¥ rayouHy pycJa ;18 OOCTPOEREs I'DafKoB HEOCXOIMMO H3Me-
PATH HA OrPaHMICHHOM XapPAKTEPHOM yYacTKe KOHyca BHHOGA C NpAMep-
HO PaBHHMH YKJOHAmMd B MaKCHMaJIbHHMM DacXOfaMy BOJH B HAHOCOB.
besuuyuna B ., MEHAETCA BLOJH DeKH, BO3PAcTas C YBEJUYGHHEM DAC-
X0@a Boju. Ilpu pacuerTe oTBepeTHA MOCTa M OOWEro pa3sMHBA CJEAyeT
yunTHBATH, WTO HPA Ha3HAYEHMM oTBEpCTHS MocTa [, = B ., ruy-
GHMHH NOX MOCTOM OKasupawrTcA Hammensumva [II, I6]. Kax Bujfo ms
puc, II, npm LM > B yem € TOJBKO BO3MOXHO CJyXuahue pycna, HO
4 MGKCHMaJIBHHE TJIYOMEH OyRyT Gosnme. Ilpn  /, w< B yem KEE
cpelime, TAK U MaKCUmaJbHHE TJYCHHH TaKke OynyT CoJiplle 38 CueT
CTECHEHMS NOTOKa.

MecTo pasBuTHA HamCoxbme¥ IMyOHHH B NOEMOCTOBOM DPyCJe Reol-
peLeJieno, NO3ToMy HamGoabmas OHTOBas IVyORMHa, COOTBETCTBYNWAA M-
pHHe pycJia, MOXET NOSBMTBCS y JICOH M3 ONOD NPOEKTHDYEMOI'S MOCTA.

llocsie CTPOUTENHCTBZ MOCTGBOI0 IEepeXOna M3-3a CTECHEeHHs Na-
BOMKOBEOTO DOTOKa NOLXOLSMM MOAET COXPEMATHCA THO DPYCJ0BOIC Ipouec-
ca B palighg MOCTOBOI'0 [epexoNa WM MEHATHCA Ha LpPYyIo#.

IIpr JIEHTOYHOI'DALOBOM, 0CEPEIKOBOM M HOGOYHEBOM DYCJICBHX Hpo-
ueccax BO3AEHCTHME MOCTOBOIO NEPeXofa He BHDPA3MTCS B OpUHUU-
[48/IBHOM MSMEHEHHM THOS DPYCJOBOI0 OpoLecce, MOXeT JMNb Hpon3odry
HEKOTOpas erc nepecTpoiika.

B npeEmocToBoll 30R€ CBOCOZHOE MeaHIpPHDOBaHME OOHUHO OCTaeTes
HEH3MEHHHM, HO DasMepH ¥ CKODOCTH NJaHOBHX nefopmaimit ymeRmman?-
ca. B 3ampcToBO} 30HE OHO MOXET NEPEXOLHTH B OCEDELKOBHY Eam Oo-
OOYHEBWH THOH, & TaKXe B MEHee pa3BUTHE THOM MEaHLDHDOBaHAR -
Or'paHuYeHHOE KM He3aBeplieHHOE.
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[pu sHauuTespHOM CTENEHM CTECHEHUs NaBORKOLOI0 NOTOKA NOA~
X0Z8ME PYCJO peKyl 38 MOCTOM OOHUHO COpPAMJIAETCS X OPAKTHYECKE Te-
pAeT YepTH CBGOOLHOI'C MEaHJpHpPOBAHAS.

KoamuyecTBEHHYX OLEGHKY BO3MOXHOCTH M3MEHEHMs THNa DYCJOBOI'C
IpoLEcca CJGLYET OPOMSBOLATEH NO PEKOMEHEALMAM, H3JOxeHHHM B [I5).

Ilos, MocToM DepememeHne pycJia B OJaHE OIPAHMYEHO KOHYCami
yocToeB, HO Ha MEaHLPUDYLIMX DEeKax NonepeyHHi npodmie ere Hoi
MOCTOM HOCTOSHHO MEHSeTCH. BuleJexawas H3JAyuUHA, H3MEHAS MECTo-
HoJioxeHue U KPUBU3HY pycJa, NEPUOAAYECKH HanpaBiAeT CTPYKTYPHHE
fopMH HaHOCOB B paSHHE YYacTKH IOAMOCTGBOrO pycJa. B peayasrare
9T0T0 MaKCuMaJIbHEg TJyO¥Ha B ODOAMOCTOBOM CEYEHMM NEDHOIAYECKU
oepemeijaeTos OT OLHOI'G Oepera K Apyromy.

5. HASHAYFHVE OTBEPCTH{ MOCTOB U PABMEPOB CPE3KH

OrsepcTae MOCTa 9epes paBHUHHHE PEKM DEKOMEHAYDT Ha3HAuaTH
HE MEHbIe MEDUHH DPyCJa OOJ MOCTOM C y9€TOM BO3MOXHOrO YNADEHAS
DhonmocToBOre pycJa, 60yCROBNERHOr0 yBeanuenneM pycJiodopmupyiome-
T'o pacxoja Ha y9acTKe Nepexona 3a cueT CJMBa BOIH C Hoiim, M yuu-
perns 32 cwer OPUPOIHHX NJaHOBHX nepedopmupoBannil ero.

liupua pycJa pexy B OHTOBNX YCJAOBEAX QopMMpyeTcs 0OJ, BO3-
AeficTBHEM pa3jM4HHX N0 BEJHYMHE NaBOLKOB. B COOTBETCTBHM C KoJe-
GaHnAMH BEJMYMHH GTOKS B DAsHHE LEDHOLH IPOMCXOAMT ¥ HEKOTOpoe
KoneOgHUe WUPMAH DYCJia, OfHAKO B CPEJHEM PasMepH pycJa Ha HAHHOM
Jy92CTKe DEKE OCT20TCA NOCTATOUHO YCTOWUMBHME BO BDPEMEHM K COOT-
BETCTBYOT YCPeRHEHHHM TMjpaBiMuecKuM DapameTpam NoToxa. Paamepu
pyciia onpenesswTcA HE BCEM DAcXONOM BOHH, A4 TOJNBKO To# €rop 9acTho,
KO0Topas HODOXOHAT B pycje.

Mocrosofl nepexon, crecuanumli DaBONKOEHH NoTOK, NDUBOZMT K
YBEJIMYEHMI0 DPYCAOBOTC pAcXoOxa. PycJo B 30He BJASHUA MOCTOBOIrQ ne-
bexoya moxe? ymMDATHECS B COOTBETCTBAHE C yBEJAHMYSHHEM DYCJOBOT'O pa-
cxpza. Yem Gosbime CTENeHh CTECHEHHs NOTOKA NOLXOLAME K MOCTY X
B CoJbWed cTeneHy 3aTamIMBanTCH NOHMH, TEM MADE CTAHOBUTCS PyCJO.

Pycuosne niaHoBHe nedopwanuu OCHYHO MHEPUMOHHH, ¥ CamOymMpe-
HBe MOXST OpPOM3OHTH 0O MCTEYeHHMH IJIMTEJBHOI'0 BPEMEHH, & PacyeTHHi
DaBOAOK - L0 3TOr'0 Cpoka. [JjA Tore, 4ro0d B pacueT oOWero pasMb-
Ba BKJOYaTh YHADEHHOE DYCJ0, HEOOXOJMMO €r's MCKYCCTBEHHO YUMDHATE.

Taxkoe usmeHeHme pycJa Nok MocToM (cpeska) MOXET OHTH yCToh-
uBNM (HE 3aMAMBATHECE BO BDEMA SKCLJAYSTAUMM), €CJHM BEJMUMHA Cpes-
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KM He [pepBHlaeT pa3MepH BO3MOXKHOTO CamoymmpeHMA pycaa. [lpz Heol-
XOUMMOCTY [OJYYEHHUS NONOJHHTEJNBHHX 0CHEMOB TDYHTa PA3MEPH CPE3KH
oL MOCTOM B HEKOTODHX CJAYyYadX MOTYT OHTEL yBEeJMYeHH, IIpy pacuere
o0uere pasMhBa BOJIMYMHY CPE3KE HYXHO NPUHEMMATE pabHol#l pacueTHOH
mupuHe pycsa. Tak KaK cpesKa - 9T0 MCKYCCTBEHHOS ymMpEHHE pycJa
(dpoHTa mEpeHOCA HBHOCOB), TO €€ YCTDAUBANT 33 CUET YAAJCHUA
CEA3HHX I'DYHTOB NOiMEHHOro HaWiKa, HC He DYCJOBHX B3JEMEHTOB - g~
Gouneli, 0CepeLkoB M T.h. (pe3Ka MOXeT OHTH K&K ONH0-, TaK I ABYX-
CTOPOHHAS ,lIpM 3TOM yuUMDEeHAEe MeXIy COOTBETCTBYOWAMM No#MamMu Hazo
PacopenesaTs NPONODPUMOHAJBHO CJMBY BOAH C Kaxio¥ K3 HHEX C nom-
PaBKO}i Ha BOSMOXHHE NDUPOJHHE NJaHoBHE Aefopmauum pycaa. Ha mean-
LPUPYOUMX pEeKax Cpe3Ky BO3MOXHO YCTpauBaTh KaK Ha BOTHYTHX, TaK
B BHOYKIWX Oeperax. ®opva ywmpeHUS pycJsa B [JaHe EKOJAkHA OHTH BJi-
JMNTUYECKOH C NJABHHN CONDAXEHMEM ere ¢ HEeYmHUPEHHHM DPYCJIOM B Be-
DXHem K HuxHem Opedax 1A NJaBHOIO OpOOYCKaE BOIH M HAHOCCE (CM.
puac. I2). OCmyo LJmMHY cpeskd NpHHAMAMT B 4-6 pa3 Cossme ee ma-
PHHH,

He cxenyer ycTpauBaTh Cpe3Ky, HOBTODANMYD OuYepTaHMe CTpyeHa-
npapiAnue’ namOH ¥ noxonsuelt Lo rojoBd ee (pexoMeHpaumu HUMI-72).
B aToM cayuae He o0ecneuMBaeTCs [JIBBHOCTH HOLBOKA K MOCTY pyedo-
BOI'0 NOTOKS ¥ HEHOCOB M 0CJ8GJAETCA OLHO U3 HaKOOJee JABBMUMHX
MeCT Nepexome - y I'0JCE CTPYyeHANpaBAdomuX AaMml.

Lo3MoxHOCTE yHApEHMS DpycJia NOR MOGCTOM OOpELesnnT No Tada. 4.

(1) 7/:13

Puc. IR, Quepranue Cpesku:
a - B [0NEDESUHOM Ceye-
HuM} 6 - B muane.(I ~
nofiveRHN# HAWNOK)




wm no puc. I3. Ecum NpE JarioM _3  3HAuenus /)y Gouble yka-
S@HHHX B Taljuue, TC yOMpPEeHHEe BO3MOXHO.

Tadauua 4
[loxazsareas 3nauenne
CTeneHs GTECHEHMS NOTOKA )
nopxonamn npu FYBB, .3 I,7 2,0 2,5 3,0 3,5 4,0 4,5

BepoaTHOCTH 3aTolJenMA OoiM, |95 75 50 33 2 I3 6
Proy >
llpumeuanue. BepoATHOCTH 38TOIJICHAS NOiM onpeiesanT L6 Ipa-
fuxy oCecnedeHHoCTH ypoBHe#t no cpepHefl oTmeTHE NOUMH.,
llepBoHauasbE0 X B CAy3ae, KOTLa MOCT NEDEKPHBAET TOJBKO py-
CJI0, CTENEHb CTeCHEHES NOTOKa HOLXOLaMA ONpPEeLeNAnT:

B = ‘Qg-s , G.D
e " 6?,,5 ~ COOTBETCTBEHHO nom':uﬁ 7 OHToBOo¥ pycaosoft pac-
9eTHHE DaGXOMH.

B ToM cayyae, KOI'La MOCT NEPEKPHBAeT pycJo B YacTh Oolimu,
nponyckapueil 3HaWUTEJBHYO 9acTh pacxoja, IOCJe OpefBapHTEeJ5HOIre
olipefieJIeRNs MMDHHH pycJa N0l MOCTOM Bpu ne gopwyse (5.3) x Has-
HaueRws OTBEPCTHS MOCTa Lwnaxonﬁ'r HoBoe 3HaveHme 3 3

= 5.2)
Q-Qrs s CQrs +Gns (Lor~Bprm) ’ (
Tae = m—memo—ee~ - GUEHMYHHE pacxopy Ha DoiliMeé B OHTOBHX

" By = Bpg ycaoBmax npu PYBB, n°/(c.m.).
Eciu yumpenre BOSMOXHO, TO ONDEAEJSDT DAcueTHYD NMDHHY DyC-

Jia ool MOCTOM
0,93
B, = B {(ﬁ !
™ = Cps

rae Rp%n K, - roo(fnuMenTH, YUUTHBENMEE COCTBETCTBEHHO BEpOAT-
HOCTH 3aTCJIGHAA NofiM ¥ NOJHOTY pacHeTHOro NaBom-
f: Ka, oopejesAemue ne puc. I3 ¥ I4;
ﬂ=k—-’—’59—' ~ DoJHOTa NABofKa (Opv OTCYTCTBAM NAHHHX MOKHO IDH-
1a8m@)  yamars 1 & 0,7);

- I) K Ky, + 1] » (5.9
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B30, "/ Pac. I3. Tpadux 14

u Js. // ONpENCJEHNUA LeJe-
40 CO00Pa3HOCTH Cpes-
45 / v XA ¥ Koadduumen~

Ta Kp%: BHIlE OYHEK-

a4 7, THPHOR JEHHE cpes-
( /\ B15 Ka lesecoo0pasHa;
7 N2o HEXe ~ HeleJeco-
% 4 o0pasHa

492 7 / .?,f

py | I

g 2 /4 & & Pnx

Zr2s + B1os mory~ COOTBETCTBEHHO CDENHAA M MOKCHAMAJBRAA BHCOTH Da-
BoAiKe Haj cpejHel oTmeTKoR noliMu, onpernesdemMHe no
BOLOMEPHOMY I'padEky pacueTHOro NaBoika (BEJHIERY
4 4y DOMYUEDT KoK CyMMy /2 -T0 UHCJA ODAMHAT,
ZeNGHHYD Ha 7Z ).

3navuenns kosdPHnHEHTOB Kp% K, MOryr O4TH OODEIEJEHH Do

PopuyJam: 2,5 |
Py (0,5 + i)
Kyg = (355 ) 5 (5.4)
(3,8-0,85 3 )
7,7 I
Kp= (-=gmm - I)(-2-) opu g < 4,5; (5.5)

Ky
BuToBas WMDEHA DYCJAS (Bpo), CHOESHHOTO HECBASHHMA I'DYHTaMH,

- 970 PpOHT HEpeHOCA HAHOCOB, €€ JEerKo MOXHO HallTi No I'60JIOTHYEC-
KoMy paspesy. Ipenuiedl pycaa sApnseTcf I'DSHANA HECBA3HNX I'DYHTOB
pycze 4 noiMeHHoro Hawike. Ecow B . MemrserTcs B palione MOCTOBOTS
Depexosa, To 38 pacyeTHoe 3HAYEHHEE CJIEAYET ODUHAMATH CPEIHEE HA

MOpDoNOTrAYECKOM OLHOPONHOM yUACTKE DEKH. [IpK MHOIOPYKaBHOGTH Dyc-

1]

0,7 mpr B> 4,5 .
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Ja Bpo PaBRO CyMMapDHON MEDEHE OOOTOAHHO LeAGTBYDEX DYCJOBHX
OPOTOE,
limprry pacueTHo#f cpeskA NpuHEMaDT paBHo# B, - Boge
Oroeporse MOCTa CJEAyeT HASHEUATH HE MOHENE BEJAYEHEH, OOpe-
nexnsemoli no Qopuyne

Ly = SBW +Zbon +Z Byo + 2mk,, o (6.6)

rae 8 - rapamTuitaui samac;

Z6,, - cymMapHas OEDHHA DPOMEXYTOYHHX ONOD, M;

Z 8yxp~ WADMHA YKDOLAORAK NGNOMB KOHYCOB, M}

m - xooffuument sSano¥eHEA OTKOCa KOHYCOB;

A nx -~ TIYOHHA BOEH y IONOMBH XoHycoB npu FYEB, .

Ecxe ymupeRMe pycJs IO7, MOCTOM K3-38 IDMPOKHHX PYCJOBHX -
dopManEl MM 32 CuUeT CTECHEHER NOTOKA HONXOLAME HEBOSMOXHO RJIR
pacmpefieNenne pacxolna Menny pycioM u ODoliMo¥ ompefieseHs Ha OCHO=-
BEHME TH/(DOMeTDHYECKMX DaGOT, TO CAEAYeT ODHHEMAT: O = I, B

OCTAaNBEEX caydenx - & = I,I.
Tarx Kax DoilMeHHaR YacTh MoCTa Yepes GOJEBNEE K CpPelHEE DEKRHM

0OH9HO [DOOYCKEeT HeSHauHTeJbHH# DBCXONL BOZH, TO yBOJMYEHHE 0T-
BEpPCTHA MOCTA, ODOoJySeHHOro uno gopwyie (5.6), Kax npamsuis, He npu-
BOIHT X CyHNGCTBOHHOMY CHMEGHAD o0mer'c pasMhBa, NOLNODCB M CKOpPOC-
20t Noj MOCTOM.

6. PACYET OHIETO PA3MHBA

DIpx neczynjGHAE HAHOCOB B CTBOP KOCTOBOre Nepexona
(Vns > Vyep) 0o cnocoly onpeneseEns oCWers pasMiBa BGE MGGTOBHE
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nepexops MOTyT OHTH pasneJeHH Ha vetHpe rpyoms [ 1), xapakrepa-
3yDnMecd pas3MuBaniell cnocoCROCTHD DPACYSTHOI'0 IABOLKA:

ZOCTAaTOUHOR 1JA HOCTHXEHMS HUXHEI'0 OpefieJe DasMHBE, BH3HBA-
€MOr's JIMTEeJBHEM BOSZEHCTBEEM pacueTHOr9 OaBofKa NocTOSHHOK BHCO-
TH, I rpyipa;

o6ycaoeansapinel pacuerHuit pasmuB, DaBHHA DasMHBY 0T OpOXoma
OZHOI'0 DACYETHOTO NABOAKA N0 HepasMuToMy ARy (Bepxmuit mpepex pas-
muBa), I rpynna;

T0 %e, paBHHE pasMHBY oT Bo3zellcTBEY MHOIMX NDOXOAAMAX OAHH
38 IPyTEM DacyeTHHX NaBofKoB (rumoTeTmuecKméi npejea pasmusa), I
rpynna;

CIMEKOM MaJoll Iid peasnsaluu IEIOTETHIECKOrC pasmHBa, IV
rpynna. Oas nocaepHed rpynnu pacuerHull odmm#i pasMHB 3aHEMaeT Opo-
MeXyTouHOe [0JIOXSHHE MEXLY BEDXHUM ¥ TUODOTETHYECKAM [peZieJaMi.
Ero ompesesAnT 00 LAMTEAbHOH HATYpHOR cepM# DaBOAKOB C NPOOYCKOM
pacyeTHOrs B KOHUE OXHOrC M3 HauGoJee ONaCHNX MHOIUOBOJHHX HNEpHO~
IoB. B sToM ciysae ¢ HEKOTODHM 380acoM DACYGTHHI DASMHB MOXET
OHTh paccudTaH OO0 T'EOCTETHYECKOMY Hpelely.

T'pynnoy MoCTOBOre Iepexofia OHpefeJsinT N0 OTHOMEHMD OPOXOJEH-
TENBRHOCTHE pacuyeTHoro Napoika ( 7 zeé ) X BpeMeHH IpPEJEJLHOTO Dpas-
wuBa ( ¥4 ) (ra6a. 5 mm pmc. IS).

TaGxmua 5
['pynna MOCTOBOI'S IlpusHaKy Tpyno OEPexoRoB
nepexoza
I %’L:ﬁ; ,’,’/f'ste‘ i Rompe) Z R ompu
I 7€ ;’;—”4 7125;3 VIWARY PRSLY Yo
i 075¢ :-””i‘k 7 085 A pun(1) & Prpmatey< Bomiry
v -’%": ‘<o Promin) < CES R pm (1)

Bpemd OpOAOJEATENBHOCTH NABOIKa [ noe  HEXOLAT DO BOROMED-
HOMy Ipajuxy pacuesHoro napozxa H =¢/7) npu H = Hy .
Bpemsa npenessHOTO pasMbba
} o fewlipsltee 2 X2 (cyr) » (s.1)
B 71228064,
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rme Z rs ~ cpennsA OHTOBaA TJYOHHA B pycJe.
LymHa 30HH CXaTua ODOTOKA IOJ MOCTOM

Bo ~Lm . _ 5bsn .
npu B <29 L= Ti g, b IPMBR2I low= 275 6.2
rie ¢ o B Len - COOTBETCTBEHHO IJimHa majol M Gosbuoh

noiM, M.
BuTopoll efMHMUHHI PAaCXOR HaHOCOB

€5=a—§3§» +’48)/V;6‘ V;ef) ”;: ’
PE

6.3
rue l/;eP - Hepa3MHBANWAA CKOPOCTH JMA HECBASHNX TPYHTOB Pyc-
Ja, ompejensemas no Tadx. 2 wim puc. 16;
Ag B Ay - XBPaKTEDHCTHKH COOTBETCTBEHHO NOHHNX H BIBOWeH-
HHX HaHOCOB, HaltneHHe ne (3.7) 1 (3.8) wm no

puc. 3.
Kosfdrunenr (K(ps)' yunTHBaONUE HOPMY BODOHKE Pa3MHBA, BHUK-
casT noe dopmyne

Zuu'l 2
qu = 0,4 (?:s; ------ - 0,5 +0,8. (6.4
OTHocuTeJIBHAA WJIMHA BEepXoBoR cTpyeHanpapiapued pamoH
= 84
)( low ’ 6.9

rne /M - Opoexuds HamboJubmedl BepxoBo#t mamOH Ha 0CH DOTOKS
(paceer CTpyeHANPSBAALWMX NaMO CJIELYeT IpoR3BOXHATDH
cormacko ra. X [I0} = ra. XXI [I6)).
PacueThuli oOmm# pasmmB onpejensnT No PopMysam, COOTBETCTBY-
KM rpynnoe MoCTOBOIO Nepexcpia, DNPMBEJIGHHNM B TaGl. 6.

Tadmna 6
I'pynna MooTo-
70 nepexoza: PacuerHas Qopmyia
ossy_ Brs 7 467
I Y3 o= Rrs B Bom (1-2 )
R - X4 45 4___?’;’5__ . 7467
I b pmisy = Pos B - 1177 /(f*’///s,o,., /7—2)/]
- a85 , 45 gr  Brs__ ;467
M LR sl | oy,
y lo cepna nabozxop Ha OBV WX C HEKOTODHM 3818COM
no gopwyxe ws [ rpynon
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e A= f fﬂ” - OTHOCHTEJBHOE CTECHEHHE NOIMOCTOBOTO OTBEPC-
THS OICpaMK;
= 6,, - CyMMapHas WMpHHA IDOMEXyTOYHHX omop noe Gaca-
LY MocrTa.
Suauenue xosdfuumenta (K, ), JUATHBADWETO BjMAHME LIH-~
TEJNBHOCTH DaBofika, MOKHO BWGMCIMTH [0 CJeAyImuM dopuyaam:

K, =(I+ -93,;'3) (osp_ ) S22

r = T o B » opr X, < 0,80; (6.6)
.4
7 0,35
naB .
Ky = (-SER-0 2, o K, = 0,80 (6.7
H
a0 d=1000mm
50 w/ep.% — = _52
w =222
30 S s i
4 pm ’/ /4/ : - ‘:; ivg
20 L] [ — L1 =1 /’:Egg
18 o e S I P s 1 1 d".ﬂHM
16 1 ] o e T v 5 v - :’-F
s=Essa=—2m o2 24
12 = == — ==
=== o e e T == 15. ,
429 = — - = :///:/ = Q1mm
Z‘: 55 :/P' : 9 g 1
=== cciima
Rl o oy ot T e -1
0'4 b1 1
M m
93
10 2 3 4 S 67890 2 N 4w

Puc. I6. I'papuk LIg OnpepesyieHEA HepasmHBaouel
CKOpOCTH IJA HECBASHHX LPYHTOB

Hpn OTCYTCTBHM HOCTYILIEHNA HAHOCOB B CTBOD MOCTOBOI'C LIEpPEX0-

Ba ( Ves < V;',,/, ):
hrs B Vrs
Vivep (7-2)

Fopu = (6.8)
AJI CBA3HHX IDYHTOB 'V‘Hep onpeneaant oo rpafuxy (puc.I?)

43



wm no dopmyne

Veep = 0:126(3.3¢ + £g B) '\ 1,614Cp, (6.9)

rae cp - pacuertHoe cuenienme B rpyEre XI8, noxyyeHHOE N0 JGHHHM
CTaHapTHHX HOJGBHX B JaGopaTODHHX HCIHTaHHE IDyHTa Ha
CABAr (Z17 OpefBapHTEJHHHX DACYETOR MOXHO IDHHAMATEH
C,=C, ,rmeC, - HOpMaTHBHO® yIEXBHOE ClEIJeHHE
TJRHECTHX I'DYHTOE 9ETBEPTHYHHX OYToXeHmit no CHumil
2.02,0I-83 (radx. 7).
TaGauua 7
Koacuc~  |[IpeueJs Cy» Kla,OpE KosjfmumeRTe IOPHC-
o [T oHoRoTenmak |TOCTE € . Paskox
0,45 }0,55}0,65/0,75(0,85]0,95{1,05
Cyne- |Moxyr- 0<J,€ 0,26 | 21 |I7 |I5 |I3 - - |-
CH BepHHe
Marxen~ (0,25¢)<0,75 | I9 [I5 (I3 |II |9 - -
JacTRIRHE
Cyrae- {[loxyr- 0<)<0,25 | 47 |37 |31 125 (22 |[I9 |-
HER BEpAHe
Tyremrac- |0,25<%50,5 | 39 {34 |28 {23 (I8 (IS |~
THYHNO
Markonasc- 0,5<),0,75 | - |- 25 120 (I6 |I4 [IR
THYHHE
Timey |loxyr- 0<3,€0,25 | - (8L [68 (54 |47 141 |36
BepLHe
Tyronaac- |0,25¢J50,5 - |- 57 (50 143 |37 |32
THYHHE
Marronaac- 0,5¢)<0,75 .~ - 47 41 {36 |38 |29
TRUHNE I

TIPYMEYJAHMA: I. Xaganeplcrm TPYHTOB OTHOCATCS K IDYR®EM,
conepzamus He Goaee 5 ﬂgrlrenlwx OCTATKCB X MMODUHEX CTOINCHD
BaSEHOCTR S, > 0,8. 2. TDYHTOB C IDOMEXYTOUHHMN 3HATGOHUSME
K09QPALACHTOB NOPACTOCTE € ~ yAeABHOE CLUGDJIGHAE AONYCKseTca on-
penesATh RETEpHOXSUMeNM. 3. JLJaA TPyRTOB CO SHAYGHHAMH €,Sr w J, ,
BHXOZSIJEME 38 npeneseH 3HaveRul, yzexpHoe CUeNieHHe CJELYeT Haxo-
ILBTH 00 JBAHHHM EHXEHEDHO-I'@0JOIRYECKHX HccXexoBsHm#i. 4. lipE sHa-
9eHEAX € , §, K J,  MEHHMMX, 96N MX HEXHNO DpefeJi, yKA3aHHHE
B radjane, yASNbHOE CUGNJGHEe B Sanac HaJOXHOOTH NOOYCKAGTCS OpE~
HUMBTEH [0 COOTBETCTBYOWHM HEXHAM nperexaM. €, S, » J
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Ipa 0TCyTCTBUE DACYETHOI'0 CLEIJNEHHS TDYHTE (c ) npuGMEeRHG
Trep MOXHO DpHHENMATE DO TBGX. 8.

M (VT 62 55
J2 — 50
30 B i 45
) = ‘ 4  Tuc. I7. Tpajme pis
N e = 35 onpefnesieHEs Hepas-
% =t - e MHBARmE# CKOpoCTH
2 et L] B == I8 CBASHHX I'pyH~
22 = = 32 T0B
20 b=t et e 20
18 =] - :_ 16
1 - = = ::L’ 12
y i 2 = = == P 18:1
12 == :—le = [Tr—= ¢
10 1 . —— = 4
08 ==t 2
o = a5
1 : ; ]
o } — S ar
54756 7w 27 %
Tadunna 8
T'pyRTH ILJI0TEOCTE QOneMANH epasMHBauMe GKOPOCTH Te-
m DPYHTOB BEC, Hgga weps 9c,pnpn y-
re/u® dmde MOTOKa, M
0,4 I P >3
TImHH -mxe; Mazomnornue | < I,2 0,35 | 0,4 | 0,45 | 0,5
JHS B TOWM® neiuek nor-
oyrmmxu | GEohy I,2-1,65 0,7 } 0,8 |0,9 | I,I
ILroTHHE 1,65-2,05 1,0 1,2 I,4 1,5
Ouens DuoT-
HHE 2,05-2,15 1,4 1,7 1,9 2,1
Jleccu Cpenneit
o THoCTH I,2-1,65 o6 |07 |0,8 |0,85
ILioTHEE 1,65-2,05 Jo,8 | 1,0 {I,2 |I;3
Ouenp OMOT-
HH® 2,05-2,15 1,1 | 1,3 |1,5 |1,7

Y koMMyRuxauuif B APYIEX COOpysemmit B pycAsx DeK B 30He BIAA-
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HUA MOCTGBOIG Depexous IVyCuHy olilers pasMHBE B PycJe BHES MOCTa
paccunTHBanT 00 Hopmyse:
715

Aépx = AflpM (1" ff: ) ’ (6.10)

TIe 14 s - paccTOoAHEe OT OCH Nepexoe KOMMYHMKalLMA 10 BXOZ8 B
30HY, OXBaTHBAEMYI CTDYEHANpPABIALIUMA LaMOaMH, M;
A}zpk - cpepumil CMHB TDYHTa B DycJie Ha DACCTOSHEZ 55 orT
OCH MOCT@ B CTBODE KOMMYHMEALME, M;
Ak om - pacueTHH} CMHB I'PYHTa B DycJie 00X MOCTOM, OnpeneJieH-
HuE 0e3 yueTa BIMAHLA CPE3KA HA BEJMUMHY pasMuBa (no-
CKOJIBKY NOCJCIHAS KSMEHAEeT BEJHMUMHY pasMHBA JHLL B
npepesax BCKYCOTBEHHO YMMpPEHHOTS pycJaa), M.
Ecnz nepexol KomMMyHHKalMK DACHoJIOXEH B HpepeJsiaX MCKYCCTBeH-
HOI'0 YHMpEHHUA pycJia, TO BEJHMUYMHY Pa3MHBa IDYATA ONpEneJslT ¢ yue-
ToM PexTHYecKoil mMpUHY pycJa B CTBOPE Nepexona KOMMYHMKALMM

Q62
ah pKC =(a/tpu * 7ps )( %} ~Fops 5 (6.11)

THE 4/ e " cpenjuii OMHB IDYHTS B DPycJe [0 OCH NEDEXOLA KOMMY-
HUKSUME C JUETOM CDESKH, M;
Bpx - DUpARA YHMPEHHOTO DYCAs B GTBODE NEPEXOA2 KOMMyHM-
Kauug.
Pacorosame, Ha KOTOpoe BIMAET MOCTOBOH Nepexoj, NpPaKTAYECKH
B TP pasa GoJBHE AJMHH DPaCTEKaHAR NOTOKZ 38 MOCTOM. PasMHB rpyn-
Ta B pycJe HEXE MOCTa OLNPEIEJANT [0 32BHCEMOCTH

ly (8
shpge= A hm(l - --:-3-[;“ ), (6.12)
Tue £, - mmna 3oH pactexeHAs noToKs 3a MOCTOM ( lp= 28 oy

M3
ZB ~ paccTofiHME OT NeDexolla KOMMYRUKSIUM 10 HASOBHX GTpY-
CHaNpaBJALUX 7amb, M.
Ecim mepexoll KOMMYHUKQUME DACHOJNIOXEH B NPELEJaX HCKYCCTBEH-
HOT'O YWEpPEHAA DyCJYa HUKE MOCTA, TG BEJMUEHY CMHBa IpyHTA AhPKc
ToEe paccuMTHBawT no Jopmyae (6.I1).
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7. PACYET MECTHOTO PA3MHBA ¥ COOPYEEHV
MOCTOBOIO IIEPEXOIIA

7.1. OcHOBHHE IpHHUEIH pacuerTa

MecTruft pa3MHB BO3HMK2eT y Operpal, CO3ZanuEX CONpoTHABICHHE
BODHOMY NoTOKy. TaKmm¥ nperpajaMé Ha MOCTOBOM [epexofe ABIANTCA
MOCTOBHE OIODH, CTpPYeHanpaBlawm#ue JaMOH M TpaBepCH.

PacueT riyOHAH MECTHOI'S PA3MHBA CJEIyeT NpOM3BOAHMTHE No Mero-
LNYECKEM DEKOMEHIAUHAAM [I'?] uxu Jpyro# MHCTPYKUMM, COTJacOBaH-
Hoil Tooctpoem CCCP.

HanGoJipmy® IJIYGHHY MECTHOI'O DasMHBA § ONOPH COTIaCHO [17]
onopenensnT oo gopmyJe:

npd 0OCTYIJIeHUH naaocos B BOpOHKY pasmuma ( V> Vnep

n
.11 Vés () Ky K ), (2.1

ope 0TCYyTCTBMAA nuc'ryrmengﬂ HAHOCOB B BOPOHKY pasMHBa
(< Ve

0,4
0,6 4°* 0,67
=11 6 H (--;-fn-) Kk, ),  (7.2)

8

roe 6 - pacueTHas mMpEHA OHODH, M}
H -~ IyyOuda 0OToKa nepen onopo#, M;
7 - CpelHAs CKOPOCTH HOTOKa Ha BepTHKaJX Iepen omopoi,
m/c;
V, - cpezuss BaMyuEBaNWESA CKOPOCTH TYPCYJEHTHOI'O HGTO-
Ka Oepex onopolk ompezesAeTcs Io puc. I8 wim oo
(7.4), w/c;
7 - uonasare.zm GTeNnenn: npuf(;z)?{. =I, a opn
- ] /2 =0,67 (117 BO3BENEHAs uMCJIa B CTENeHb
,06 anxna N0JIB30BaTECA HoMorpamMo# B mpmi. I1);
Kq) -~ xooffuunenT fopvy oHODH COOTBETCTBEHHO C NOCTOAH-
HHM DONEDEuYHHM ceueHueM (puc. I9) M c nNepeMeHHEM
- (7.10).
Koo@punuenT KOCHRH NOTOKa DPACCUATHBANT o dopmyne
K, =14 [I 22 - it V’ s (.3)
V(-g-- +0,75)
e f - KoodPunmenr, 3HaueHHA KOTOPOI'Q, HAXOAST N0 TpafuKy
(puc. 20) B sasmcuMooTa o -522 (rme 2, -
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IMAA ONODH) W YIJia KoomkH of (mpEoL < I0° mpmm-
mapr K, =I).
3a pacueTHyw IJyCHHy HadeTawmerc Ha omopy moroxa (H) caeryer npa-
HHMaTh IVyOMHY Docje 06pas0BaRMA OCHLEI'0 PasMHBA C JYETOM €CTECT-

BEeHHNX DycJoshx nefopmaumii, Fon
020 Kosppunueym
O denits wpopmsl Ko
Puc. I9. Kos{puumenrs $Hopuu — O 10
ZAA oOOp ¢ NOCTOAE- (G 085
HHM IONEPEYHHM Ce-
YeHHeM 0 145
] 124
apu 6
8 120° 122
G K° 10
&0° 973
L
el
// wﬁ //
3 / // ///3 _ Pac. 20. Tpapur mas on-
; peneaennn Koaddr-
2 //’4/_ 4 ugenta
/ % (2
=
A B e
0 7

0 2 I 4 S0 & Wdpad
B CBASHNX PpYHTaX BSMYYHBEDHYD CKOPOOTH ( Vg ) Haxopar

’Vé = 2,0 H”"4Vl/t’p . (7.4)
Cpemnas ckopoors noroxa (VF) HA BEDTEKSAH Depejl 0No-
pod 067
=1F ‘H Y
V il (ﬁ M/ s (7.5)
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rae A om B 'V'/m - COOTBETCTBEHHO CpelHAd IJAyCHHA ¥ CKOPOCTE B
pycye nox MOCTOM Hocje oOWero pasMHBa.

HamGospman IryyoMHE BODOHKHM MECTHOI'0 pasMHBA o0pasyeTca ¥
BEpxoBoll uacTE oNODH (32 MCKJINYGHMEM OHOP C OTHOCHTEJBHO O0JB-
mol mupHHO# B ¢ 3a0CTPEHHOH BePXOBOY YaCTEW, Yy KOTODHX HamCoJm-
was TAyOMHA 06pasyeTcs Yy GOKOBHX CTOPOH).

QopMa BODOHKM MECTHOI'0 DasMHBa M DACHpDONeJieHMe IIYCHH ¥
ONOP MOCTOB S@BMCAT OT OTHOCHTSJABHON IMMHH OHODH., Y OTHOCHTEJNHHO
KopoTko# omopH, AMMHOH fp,, MeHbled WM paBHOH HeKoTopol
npenesbHOl mmEN &,, = I1,57% (rme % - MaKCHEMAJBLHAS
TJyOBHQ MECTHOI'0 pa3sMHBa), IVIyOMHH pasMHBa NpPUMEDHO DABHH GO BGEX

CTOPOH oNOpH. TAKEME onOpamMm ABJSKTCA OTHEABHO CToSuME OCOJOQKH.
¥ OTHOCHTENBHO IAMHHOK omopu ( £, on>f,7/) ) HE30BOH OTKOC BOpOH-
KU DPasMHBA 3QBACAT 0T oTHomenHMs &p,/¢ o . Y uusosolt wacTd Ta-
KX 000D DasMHB 3HAYHTEJRHO MEHbIE, 4eM y Bepxopolt, u naxe Bo3-
MOXEH HaMHB I'DyHTa, OT0 CHPABEMJMBO L/ ONOD KaK CHJOMHEX, TaK
B co cBafiHHM $yHmaMeHTOM.

3aJloXeHue HU30BOT'C OTKOCA BOPOHKM MECTHOI'O pasmMHBa

72, = 75 ( ?{ff}”'” (7.6)

QopMy BODOHKM MECTHOTO DasMHBA CJGNyeT YUATHBATE OpDH pacue-
Te yCTOHYEBOCTY 000D, 0COGEHHO BHCOKMX CBailHHX pocTmepkoB [18].

TayOmuy mecTHOTo pasMuBa y T0JI0B CTDyeHanpapiAlmUX LamMC 1
TpPABEPCOB PACCUATHBANT 10 HopMyJaM LA TDYHTOB:

HECBABHHX 23V <. 29 054 )

/e = GVTemE J0d ; (q.m
CBASANX A = 23 VZZ,Q 0,5K —€ ‘V/Vip ,

gV1+mg 7 (7.8)

rme V- CKODOCTh Haleramuero OoTOKa AJA CTPyeHanpaBIabuAX LaMe
OpaKTHYECKH paBHA CKODOCTE HOTORA Ha HofiMe HOZ MOCTOM;
o = yros HaGeraH®s LOTOKA;
/72, - KosPPHIMEHT SAJOREHMA OTKOCA;
2 - JCKODGHUS CIIN TAXECTH, u/c%,
Pacuer pasmHBa y MOYHTOBHX OTDARAEHMH B pyciax PeK paccMaT-
puBaerca B [I19] .
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7.2. OnpeneneHwe pacueTHO! mEpMRH B koo{fmuuenTa
dopuu onop ¢ NEpEMEHHHM NONEPeSHHM CeYeRHeM

Yem Cadme Ko AHY BOZOTOKA HAXOMATCA SJEMEHT ONOPH ¢ DEpEeMeH-
HHM LONEPeYHHM COUeHHEM, TeM GOJLlle eIt BIMSHHE Ha BEJMYZHY MecT-
HOT'0 pasMHBa.

ONeMEHTH, Haxoisumecs B BepxHell NOJOBEHE HOTOKA, BAMAHME HA
Pa3MHB IDaKTHY6CKM HE OKa3HBAWT. PacueTHy® MUPUMHY TAKUX oNOp Ha-

xopaT no dopmyse
& =Q,,g” -I-(Zc}ogcf +ag£3 s (7.9)

£pe @, # &, - xospPuumeHTH, onpesiesAeMse no rpafmxy (puc. 2I),
( ¢ - paceTosHMe 0T FHA 10 KOHIA WM HAUaja SJe-
MEHT2 OHOPH) Rep =7 -2y ~Rs
é’,,,ég,,,«fe - NMPMHS HUEHErC, CpPeIHers M BePXHEIrs SJEMEHTOB 0HO0-
Py B Ompejesax HmEHell DOJOBMAH NOTOKA.

[Opr Hayuuu B HEMHEX NOJOBMEE NGTORA ABYX 9JIEMEETOB ONOpH
cpexnuil yaen B Popmyne (7.9) mcrmuaeTcd. IIpE 9eTHpEX BAEMERTAX
omopH (pac. 22) BjA HERHETO SJEMEHTa IO ey oupepemsnT 2, , B
BepXHers - no €; -@g , 3aTEM N0 & HaXoIAT @y 7 Xz WU
LIA BTODOTO JEMERTA CHHSY - Q,=Q, -2y , 8 LIA TPETHEro -
afa;-a, . Ipu KoJIHYecTBe DJEMERTOB 6oJieeé YeTHpeX ONpeneJieHme
Ko3QPuuKeHTOB OPOM3BOLAT aHANOTHYHHM 00pa3oM. [/A 3JIEMERTOB Tpa-
nenernasbHo# GOpMH B DoNEpEedYHOM COQEHEH NOTOKE 32 MHPMAY NpEHAME-
DT OpepHon MUPUHY 2JeMeHTa. Cymma Koa@uumenToB < Bcerja pasHa
euBuye.

PacuerHnik xosffuuuenT PopMH 118 OOCD C NEpEeMERHHM NONEPEYHHM
CeueHNeN caexyeT onperessTth no dopmyJe:

Ky =K g Ky~ Kaplg Ky X (7.10)
rie kKo@druMenTH, YUHTHBaOIGAS:

K, - BimgHMe DOJKM J BEpxoBOf IpaHmM onopH (NpE ee mEpuHe pas-
Hott wm Cospmedi I/3 WHPHMAH BHNE HIXORAEIocA SJIEMEHTA
onops). Ero onpenensor no rpafuxy (pme. 2I). B ocTans-
HHX caysasx K, = I;

K,n - Bansume HaKJIOHHO¥ I'paHE C BEPX0BON CTOPOHH ONODH;

K, - CKBOSHOCTH DpU BOHAXEHUR cBail}

K- BAnfHEe HMXHET0 00pe3a IJATH DOCEBEpka NpE €ro oCHaXe-
Buan, onpejessemmit no rpagaxy (pme. 21);

K, - HOKJOR DEpBOTO pAa cBod ¢ BEPXOBOM CTODOHM.
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Kosm;nuuen'r. yerTHBaRuMd PopMy oTHENBHHX SJEMEHTOB OHNOPH
Ko =@uKpp + Qep Kepfon) + Qg Kootes » (7.11)
rie Koom) » Kwten) » Bpra) - Hoa0PuuMenTH QopMH COOTBETCTBEHHO
LA HOKHETS, CPefHerc X BepXHero 3JEeMeRTOB OIODH B Npe-
leJex  HExHell NoJOBMHH NOTOK2, NpHHEMaemHe 0o puc, I9
(Dpx NpyTUX KOJMYECTBAX BJEMEHTOB ONODH CM. NOfCHEHME
x (7.9).
llprm Hajguus ¢ BepxoBo¥ CTODOHH OOJKM ¥ HERIOHHO# TDaHM BMEC-
To 3Havenus K, B (7.I0) nomcrasasmr Ky, (puc. 2I).
3naveHue xoadpunuenTa Kxu* (opr kospbmumeHTe 3aJ0KEHHA OTKO-
ca /ey, = I) HaXONAT 00 Tpagury (puc. 23), rue €, U €.~ pac-
CTOAHME OT XHa BOJOTOKa COOTBETCTBEHHG Ji0 HM3A J1 Bepxa HaKJOHHOI!

Tpani.

Q. Ky ag
M KHNIJK - — ”
L~
7 //J¥ > ;/ 92 Puc. 21. T'padux LI oOpeReJISHHA
> 4 KoadprurenTOB
06 AR DX - 24
/4 7 \ N ””, aa 4
)( N Koiwr
24 N1 K 4
Ky
92 1)
/ e o
Y LYY
0 47 42 83 44 45
[ iﬂYBB
Pac. 22. K pacuery omop ¢ T
TIOPEMEHHHM NONEepeyHHM X —_d i
ceveHEeM
\
A
i Q
| |
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Puc. 23. TpadBx LaA onpeexenEa xosffmumenta Kyr
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Pec. 24. Ipafux nns onpenexends wos(fmumenra K,



pn g = 01,2 K =1-( Kap ) - My,
0,3 (7.13
Myp = 1,234,0 Kgp = I = LI3(I-Ky) 7.,

rue Kﬁr - SHaveHue, BadToe no rpafuxy (puc. 23).
Ilpn oGHaxeHuE CBail KosdPMUMEHT K, enpepeasnT no rpadrky
(pac. 24) wm no QopmyJse coriacho [20] :

1,2 +0,I( N ]
K [( 3+ )[0£11+0 061%7‘-2)], (.13
 —

rae N - sucno pagoB cmait B ceuenus, NepOeHIAKYAAPHOM K Hampa-
BJIGHMID OOTOKS;
S - paccTosHMe MEXLy CBAAMU, M;
Q - IUaMeTp WM mmpmHa cBail, M.
[Ipm oOHaxeHuM cBail 38 MMpUHY sJeMeHTa 0OOpH B fopmyne (7.9)
OpUHAMENT mUpMHY omuoid cmau.
Buavenue xoadpuumenre (K , ) npa 2<Zgo( < 8 pacCYUTHBANT
cornacko J20] :

,22
K= 0,6 ( lgd ) (7.14)

rie o - yroa HakaoHa cBeft BROJB p—
pn tgoo 8 npunuvaor K, = I.

7.3. 3auuTa MOCTOBHX 0GP 0T MECTHOI'0 Pa3MHBa

CTOUMOCTSH CTDOMTEJBCTBA COJBEMX M CPEIHHX MOCTOB B 3HQUATEJB-
Ho¥ cTeleHM 3aBMUCHT OT IJyOHHH 3an0XeHns PyHIAMEHTOB ONOp, KOTO-
PyD B COJBULAHCTBE CJAyY8€B ONPELEJANT [0 IVyCMHE MECTHOI'0 DasMHBA.
[Ipa srom crommecTh ycTpoilcTBa fyHuameHT2 MoXeT CoCTaBAATE K6 80 %
OT CTOMMOCTH OHOPH B LEJIOM.
YMEHBMATS pacueTHyn TAYOHMHY MECTHOTO DasMHBa y OOCpP MOXHO 32
CYeT OCYLECTBICHHA NACCHUBHHX M OKTHBHHX MeD, 3a a{ibeKTHBHOGTH KO-
TOPHX OPUMHAMBETCAS NPOUEHT YMEHBMEHHS MECTROI'O Pa3MHBa.
K DaccuBHHM MepaM 38WATH 000D OTHOCHTCA YCTPOACTBOG Pa3JHMYHHX
BULOB YKPGIJIEHMS DycJie HENoCPeACTBEHHG y onops
1. CreCrausauu? HECBA3HOIO IpyHTa BRxyumaMe (me I00 %).
2. 'nOxue KOBpH M8 CHHTETMYECKHX MaTepuanos (uo 80 %):
CHHTETMUECKEA PHIPOM30AAUNCHHAA NJAEHKA;
3JaCTRYRO-NAACTAYREA DO3HHOTKOHAA CHHTETHYECKan Macca
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Ha Oaze NOJAU30CYTUIEHa C OOBEMHHM BecoM I,3 /u® co
CTEOHABHHMA DEOJIOrMYEecKuvy cBOjcTBaME.

3. Kamennas HaGpocka y ocHoBadus onop (o 50 %).

4. TuOxue xexesoberToHHNe TodAka ¢ kamenno#f RaGpockofi (uo
100 %).

5. Takenaf HepacTBODAMAR MACTUKA C KaMEHAOH Hadpockeld (ne
100 »).

AKTHBHHMA MEpaMH 33WATH ONOp CJAELYET CUATATH TAKHE, C DOMO-
B0 KOTODHX MOKHO M3MEHUTH CTPYKTYPY HOTOKS, 0OTEKanmero Omopy C
UEJIB0 YMEHBUGHMA WIM UCKJINYEHMA ero BO3ZLefcTBUA Ha LHO peKu:

I. Kectrue KosepBKA (7o 30 %) u DoAca (mo 20 %) BOKpyr ono-
PH, YCTaHOBJASGHHNE B YPOBHE HEDasMHTOTC THa.

2. Cucrema U3 IBYX KoJiell (HEDOUBUXIOTO M DOJUBUXHOIC ~ L0
50 %), napeTHx Ha (QyHAamMenT, - BepXHEe XECTKO 3aKpenJeHo Ha QyHza-
MEHTe Ha YDOBHE HEpasMHTOro IHa, & HHRHEe YCTE2HOBJAGHO Ra ypoBHE
IHa nocye o6erc pa3MiBe C 3230POM OTHOCATENEHO QYHIAMEHTa X UMe-
€T BOSMOXHOCTB BEPTUKAJBHOI0 NEepeMeleHHns .

3. 3auiuTesM DPE3HHX TUNOB:

noeroTe (n6 20 %) - ABE NNGCTEHH, JCTAHOBJGHHHE HENOoCpPenCT-
BEHHO nepei onepod ¢ BepxoBOd CTCPOHH LA aKKYMyJAUHM HEHOCOB y
orfopH;

nopBecHoro (Lo 30 %) - 9eTHpe NJACTHHH, MOCTABJIGHHHE BOKDYI
OHOpH;

naasyuere rana (Ho 30 ).

4. jonnne oOreraresn (no 40 %), pachOJIOXEGHEHE C BEpXcBOH cTo-
DOHH 0NOpH,NPENATCTEYNT 00Da30BaRMD LOHHHX TYPOYJEHTHHX BajibLOB
1 cnocoGCTBYRT OOCTEKaHMN ONODH ACHAHM OOTOKOM.

5. Tunpapdyeckde npoTHBOTOKE (Lo 30 %) y olopd C UEJED fo-
TameHNs BEPTHKAJLHOM M I'OPU3OHTAJIBRON COCTABJALNEX BEKTOpE CKO-
POCTH NOTOKA.

6. Aopauun norToks (ne 30 %) y onopy IAA PalleHHA BEPTEKSJB-

Ji coctaBasbue# CKOpOCTE NOTOKA.

7. ABamnoctane nperpaus (ne 40 %) B BHue paxed, KyoroB cBai
Wi 060J096K, YCTEOHORVIEHHHX C BEDXOBO# CTODOHH OLODH M ODHHAMAK-
mux Ha ceCs ranpaesamveckud ymap.

8. Jonnxe noporr (no I0 %), ycTanamimBaeMue nepej, onopof.

9. YoTpoiicTeo RaKJOHHHX rpaHell B BepxHel vacTe fyHpamenTa
onopu (ze 40 %).
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10. Hexuommu#t umr (ne I00 %) M3 XenesoGeTOHRHX IJIMT, DacIo-
JIOXGHHHX C BEPX0BOH! CTODOHH -ONOPH M ONEPTHX ONHEME KOH-
namu Ha QyBRDaMEAT, & HPYTEMH - HA GHO BOZOTOKA.

XapaxTepucTHKA ONOCOOOB 38METH, HANGIMMX OpaKTAYEOK0e IpHMe-

HeHME B OTEYECTBEHHOM MOCTOCTDOGRHM NpUBEJiIGHAa B Tali. 9.

Tadanua 9
% | HanmeBnoBanue|[ipenmMywecT~ |Orpafuuenne IlpemyuecT- HeuocTaTku
on | epgcoda 3a- | BE BHI |oGnacTR npE-| Ba
MATH ONODH |CTDOMTENb- |MEHEHHs
HHX paGo?T
I 2 3 4 5 6
llaccusRan
I. | KameHHas Ha- |Yxpenseume |Henpumenmmo {[IpocroTa | 3ravnTess-
O6pocka y oc-|cywmlecTBYDNMX |DpH MJI0Ba- |NPOMBBOAC-| Had MaTepH-
HOBaHEA onO-|0OOD THX I'PyHTaX, {TBa pacoT,| aJOoEMKOCTH
DH NnecKaXx MeJi- |BO3MOEHOC-| N CTOAMOCTE
KUX ¥ Cpeu~ |Th HMcCOOXB-| paGoT, BO3-
HPX, 38Jera- |30BaHHS MOXHOCTH
MAX Ha ypoB-Opm 3Heuu~| nedopmanmm
He cymMmap- |TEJBHHX 1 pa3pyme-
HOI'0- pa3MHBA |TAyOMHax | HEA BD Bpe-
BOTH M DKCHIyB-
Talnn
2. |Tubxee mese-|To xe TuyCuHa HazexHoCTH 3HAYUTONB-
300eTOHHEE CyMMapHOro  |paCOTH HaA MaTepH-
topAKE ¢ Ka- pasMEBa HE 8JI0EMKOCTH
MeHHO¥ Rald- oonee 5 M # CTOEMOCTH
pocxoit ggoor, Heo~
OLLEMOCTH
NpoBEZSHAR
OOABOZHOTO
- KNHTPOJA
pacoT
3. |I'mCrme xene- |Hosoe crpo- (Iyomea kor- [To xe 3HauATeNb~
300eTOHHHE |UTEABOTBO JI0BaHa, GO~ Had MaTepH-
T™PARE ¢ Ka- OTBSTCTBYO- aJIGeMKOCTE
MeHHOH# Hal- wad IayOmHe A CTOHMOCTS
pocxoit CyMMapHOI'o pador
pasmuBa -
He Oojee 8 M
4. |Tamesaa He- |VxpenseHMe |Ha Bcex Bojo- -"- MaTepranoem-
pacTBopHMaA |CyLecTBym- [emax, Ho BHE | X0CTh pacor,
M8CTEKE © IAX 0D0p npezeJop I-ro HE0OXO0LH~
KameHHo# noAca 30HH MOCTH OpHI'0-
HAopocKof ceHnrapaol TOBJIOHMA MB-
OXaHH CTHKM Ha
mecre
5. |Tamexses He- |Homoe cTpo- |[To =e -"- To ze, Heol-
, bacTBOpEMas |HTEJIBOTEC XOLUMOCTS
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T < 3 K3 5 )
aCTHUKa C Ka- THA KOT-
heunoﬁ Ra0- ﬁgaana
POCKO¥H onop Ao 0T~
MeTKH odme-
I'0 pasMHBa
AKTHABHEA
I. {Yerpolictee |Homee cTpo-|{Haskue Nlpecrora |OrpanuseH~
HAKJIOHHHX ATEJNbCTBO cBaiinue BHOOJRE Has ©0aacTh
rpanefi B pOCTBEpKH HEBHCOKaA *| npIMEHEeHUA
BepxHeft ua- TpYAcEeN-
crn ynza- KOCTh X
MeHTa CTOUMOCTH
pador
2. | Hexnonuui To xe, yk- |MakxcEmajapHad |lIpocroTa |{HeoGxopm-
AT M3 Xe- |pelUieHAe TIyGuHa oT BHOOJHE MOCTPH 3a-
J63006TOH~ |cymecTByw- |Bepxa {yHia- | HEBHGOKaA °| CHIIKE BODO-
HHEX DJMT C [WMX 000D MEeHTa L0 0T~ |MarTepuaso-|HKE MECTHO-
BEPX0BOl MOTKE CyMMap-| BMKOCTH, |I'0 pasMHBS
CTOPOHH OHO~ HOI'0 Da3MHBA | CTOEMOCTH |(TDYRTOM
pH - He OoJee B TPYHLOEM- | MM KamHeM)
Io M KOCTH pa- |- NIpPH pPEeKOH-
dor CTPYRUAR

lipamsuanne, Onucanue COOCOCOB 38WATH ONOD OT MECTHOI'0 DaSMH-
Ba NPUBOLATCA HHEXE,

Kamennas_Hadpocka - 9TO HOCTATOYHO HANOXHOE CDOACTBO SaMATH
OpE YCJOBAH, €CJM KEMEHb NDAMEHATH TpeCyemoli KpyOHOCTH X B L0C-
TATOYHOM KOJHYOCTBE, 8 padoTH N0 yKPEIJIEHWM NPOBOAHTE OpA Takoi
PXyOnHE B CKOPOCTH IOTOKA, KOTZe cOpacHBaeMHl KaMeHE He OTHOCHT-
CA TEYeHEEeM HA 3HAYMTEJIBHOE DACCTCAHHE 0T BOPOHKH MECTHOI'0 pas-
MHBE.

OGHYHO 38GPOCKY KEMHA BHIIOJHADT B BOPOHKY MGCTHOI0 Da3MHBa

i wenbme pacueTHo# kp (pEc. 25). jimaMeTp Kamus &y , He-
0GXOZMMOI0 LA# YKpeIJeHHS OoOOpDH, OnpenesanT v rpeduxy (pmc. 26)
B 38BHCEMOCTH 0T CcpejHell ckOpocTa norTokxe B napojok U B oTHome-
HEA [VYOHHH NOTOKS K NEDEHS onopd H/B. ToiumHy cXoA Kawas O
YJIOKGHHOT'O B BODOMKY, HaxoudT no rpadaxy (puc, 27) B 3aBHCEMOCTH
orcynhy

06rem xemHf Q., COOTBETCTBYOWAHA TOoJmEHEe CJA0H by OnpeneadnT
0o rpafuxy (pEc. 28) B 3aBUCHMOCTH 0T I6PAMETDA OHOPH.

MEHAMBJBHYO BEJMYRHY 3arjyOXeHus Bepxe KaMeHHo# RadpockE Ah
HAXOAAT No rpadaxy (pac. 29) B S8BHCHMGCTE oT H U P .
Ecs¥ BHDOJHAETCS YCJIOBHE
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/4 Prc, 25, OCmm#t may sa-
x WATH ONODH KaMeHHoH
BadpocEc
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Pec, 26. T SaBHECEMOCTH ﬁ-" /
yBu=Y(HB V) 3
8O0HH -n sISun Py =Is 7 2/
2~ npn 25 M B P A T: 2
213 4d’=d325n71'1' f A3 4
4 - ﬂpl >V, 1 { ]
>t % x I —
1 15 2 25 3
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P 2] 4
7.
é 7 Prc, 27. T'padEK 3aBECEMOCTH
s 8=f(Hp}'dx):
4 .
P P I - dy=0,25 u; 2 -, =0,35 w




8+Ah<l’l/

70 TpeCyeMul 00B6M KaMmBA paBeH Q1.
Ecuu yciaoBhe He BHIOJRAGTCH, TO MERMMAJLHOE SHAUYeHHE BHCOTH
nadpocks h, onpenessoT 10 puc. 30, a TpedyeMuft oGbeM KamHs -

no opmyse: p 2
Qm = 4[5 (Ac)+,]- .18

lipe DpOR3BOXCTBE paGoT B DABOXOUHHA OepHOn o0HeM KBMAA CJe-
IyeT OpHRAMATH NpAMEPHO B 2 pasa CoJblle, YeM B MeXeHRb. B IaBOJIOK
OTCHIKY BHOOJHANT © IJSBCPEZCTB (Capx, NOATOROB, LJAOTOB), DAcIO-
ZOKGHHHX BHIe BODOHKM Ra paccrosmmm £  , J2I] .

Tuoxwe rtodaxe ¢ kamennolt HaOpocko#t. B cayuasax, KOrua HE ypoB-
He CYMMApHOI'0 pasMHBa 3aJielalT WINCTHE TDYHTH, Meaxufi mmM cpep-
He3epHHCTHH NecoK, HCHOJB3YDLT I'MOKHEe XesesoCeTonRHe TodARE, AB-
JIANEREcH NOKCTHIEDEHEM CJoeM 1A KaMeHHO¥ RaCpOCKH.

[lromaps ruoxorse Todaxa

Sy = b (25 +F) (7.1

rie - nepmeerp cymecTmymme# onopH, M.
limprry radxore Todara

f,-(/zp-h)Vnm,"q . (.19

RO He MeHee .gﬁ s v +1

, (.15

rre /7l - sanoxende (KpyTH3HA) eCTECTBEHHOIO OTKOCA IDYETa AHA
pycas nox Bopod (AnM DECYEHHX TPYRTOB /72, =2).
OCseM xaMeHHo¥ HaGpOCKE Hep I'EOKEM THHAKOM

on = QI - 'S'T 6‘;- * (7019,
rge O - ugseu XaMHs, onpezensemuf ne rpeduxy (om. puc. 28),
L

87 - DpEEATAs ToumBHA IHCKOro Todaxa, M.

Koncrpyrusa ToPSKOB NoAXHa OHTH HpOBepeHa DacYeTOM Ha DABDHB,
BOSHMKSOMMM B Opouecce eI'0 YKIGAKA ¥ BKCOAYATAUHE (CM, METOREKY,
WszoxeHEYD B TA. 6 [II]).

HamOosiee npuemyiemoil apinevcs NPONBADETEJNbHES COODKa XeJNeso-
OeToHAOre TOfAKRA M3 OTAGNHHHX NJHT C NOCJEAYDUHM 6I'C ONYCKSHHEM
GO JBIA B SEMHEe BpeMs., B HEOUXOHEMHX CAYY&AX JieJ, HOMODaXABAKT.
Tlocne yOopke TofaKa 0O ero KOHTYPY Ha JHAY Dpopesan? 60posiy H
noche vacTHYHOM 3arpyskm KamHeM TOJSK OOYCKADT BMECTE CO JIBAOM.
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Puc, 28. T'palix SaBHCHMOCTH Qu=¥(8;F):
I1~F=I0M 2~F=20mM; 3~F=230m;
4 ~-F=40NM; 5-F=050M

14 H
¢ 7
Pac. 29. I'pa¥K 3aBECEMOCTH 2
Po=F(HaR): T -ph = 1,05 6 TN 5
2-ah=0,5u;3- 4 Lﬁ%"
ah =0,25“;4"Ah=0 p Ai\ \\\ Py
0 11 12 13 14 15

3(hp,nl \ g

P 7 A e

5 A A / Y

0 125 15 175 20 2% i

Pmo. 30. Tpadux sapucimoo™® Ay = £(Ap; dy):
I-Cly=0I5u; 2-0g=0,20u3-0,=0,25u



Taxespa_HepacTBODHMAA MaCTEKa C_KuveHHO# Haopockol (CHTYMO-
MaCTHYHuA cucrema). Tamesas HepscTBOpRNAs macTika (THw) npemcras-

JAET M30TDONHYW CHCTEMY C DEIyJMPYEeMHMA Ha CTujud NPUIOTOBLJIEHHEA
PeoJIoTMYECKUMU CBOBCTBEMU, CTaCUJBHHMM BO EpemeHd. CocTaB B TEX-
HOJIOT'M NPUMEHEHUS Pa3paGuTeHh B MHCTUTYTE IIDOMTpaHCHAMNDOEKT
(a.c. J# 618489, 800290 n 802447).

[lporuBopasmuBHNe THV NDUIoTAaBIMBENT NPELBADATENBHO NEDEMEuH-
BuA HeDTAROM MuM nOopOMHEE OUTYM (8,75 » OT OOWETo BECH), 8CHULJ
WAM acHuoaMuIoHadT (5 %) ® seneHoe win coasponoe Macio (II,25 %)
B CMBCUTeJe [pu Temnepatype oxeJso 100 %. OTy cMech DEKOMEHLYRT
HeNaTh 3apaHee U XPEHHUTH B €MKOCTSX, lpPELHA3HAUGHHHX LJA XUKKOC-
TH. LJg N0JKOH IoTOBHOCTM K yhoTpecnehno THW »Mukyo cvech nepe-
MEUHBUNT 663 NGLOTPEbs C uJOMMHaTHHN UemeHToM (IR.5 w©) M 1OMBJIC-
T MeTasaMueckol pyucH (62,5 %) B CeToOHOMEWuJKE LO NOJYYERMA
BASKOTEKy4Yel mMacCH ¢ IJIOTHOCTHLO He meree 3,1 /.

CroumocTs I T THM npuGimsurenrno papHa 30 pyG. llpk ucLoab3c-
valuu THM ¢ KameHRO# HaOpockoli ee o0beM coCTakisieT 25-33 % oT
o0iero.

ThM DpMMEHAIOT NPA HasiMYMK AM MECTHOI'0 Pa3wMHBA Y ONOP JKCHJY-
STHDYEMHX MOCTOB M KOTNOBYHOE NOL PYHHEMEHTH OLOP CTPOSWMXCA MO-
cToB. Pa3paCoTKy TPYHTa B KOTJIOBaHE OCYWECTBASOT Ha IAyOMHY, Ope-
BHIUGNYO BEJHYMHY Du8CYETHOI'0 oluero pasvseBa Ha 0,3 HEPHHH ONODH
(Ho He menee I m).

Yriaznry THM y onop mMoxHG NpOMSBOLATE C IJIaBCPELCTB WK He-
LOEPeLCTBEHHO C MOCTObL LpM Uovown rpelidepHnx Kosmed WM canvoTe-
KOM 1O TpyOuM (ZmameTpoM He meHee <0 CM), ONYWEHHHX H8 LHO KOT-
JIOB8Ha KJi AMW MECTHOI'0 pa3nMhBa.

Qi3 sKonomuu THM Oéthyn YuCTh 00BEemMa AV MuM KOTJIOB2HOB (0T
70 % 0o 75 %) 3alONHANT KaNHEM MIM MCKYCCTBEHHHNM OJOKanM. 00DEM
xamMnA U THM onpeneado? no MeTojUKe, M3JOXEHHOH B Cnocode SaMUTH
omop KemenHok HuGpockod [22].

OCGpasymueecs KaMEHHO-MAaCTUYHOE CPEJCTBO 0OECNeYUBIET HalerHoe
npeiocTBpaileRde MECTHOI'0 pu3NHBA y 3uUMLOEMDYZ ONGPhH. JTO CPELCTBO
MOXHO MCIONL30BETH ¥ TaMm, I8 paHee yxe LpUMeRsJieCh KomMeRHAR Ha-
OpoCKa, T.€. LJAA DEMOHTAa N YOWICHMR 3auKTHLX ME[CIDUATHII Hu MOC-
TOBHX NEpeXonax.

[poTupopasmEpHoe yorpofioTBo B_BULE HOKJOHHOTS MUTH. 3T0 YCT-
policTee paspaGoTaHo B Funpouopuuu no a.c. ¥ 10045IS (puc. 3I),
BHIIOXHEHO B BUHE YCTOHOBLJGHHOTO C BEPXOBOK CTODOHE ONODH WUTB,
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Prc. 3I. OCumii BHf OPOTHBOPE3MMBROIO yCTpoficTBa:
1 - ypoBeHb 7Ha Ko OOWEro DasMuBa; 2 - TO Xe,

nocJyie o6iero pas3MHBa
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Prc. 33. IlraH NpoTHBOPA3MHBHOIO yerpoiicTsa IpH
mEpHMHe OomopH Gosee 4 4 S M



OAEH KOHEl| KOTOporo 3aKkpenyeR Ha BepxHeli sacTu yHpamenTa C¢ BO3-
MOXHOCTEHK YIVIOBOTO [OEDEMemeHus B BepPTHKaJBHOH NJIOCKOCTH OpH NOMO-
WM wapHmpa, a Apyroil - cBoConHO ONEpPT Ha LHO DPEKM. LapHED iR
KpelJieHns wuTa Ha QyRmamMenTe COCTOMT M3 OBAABHHX 0TBepcTul B mu-
Te, Yepes KOTOPHE NDPONYUWEHH BEPTHKAJBHNE CTEDKHM,XECTKG 3alesaH-
HHe Ha BepxHe#l wacTH QyHLameHrTa.

{MT COCTOMT M3 OTLENBHHX LJMT, YHOOHHX ZJA TPAHCIGPTUDOBKH K
MOHTaxXa.

Ilpn oTHOCcMTeJBHO HeCoJubmoi mupuHe PyHuLeMEHTa ONOpH, T.e. A0
4-5 M, Heseco00pa3Ho YCTEHABIMBATEH IJIMTH Ge3 3asopa (puc. 32).

Laa onop, mmenunx gysiameHTH mupmaHOM 4-5 M B Cosee, B HEJAX
9KOHOMMH MaTepHajoB, TPYLo3aTpaT 4 CTOMMOCTH HEOOXOUMMO YCTaHaBiu-
B&TH IUMTH B 3830poM 1o 0,8 M (puc. 33).

HyxHy©O IJMHY HOKJIOHHOI'0 WATA OODELEJNANT METONOM MOCJISECBATEJB-
HHX NPUOJIAXCSHUM .

B nepeoM DpMONAXEHMHM NDHHRAMANT KOoo(PUUMEHT 38J0XEHHA 0TKOCA
unara /M,= 1,0, nna xoroporo mo (7.I2) HaxopaT kosdbuument Kur'
yuuTHBapuuil BiMAHME HEKJORHOX rpend. IyOmHa BOPOHKA MECTHOI'O0 pas~
MHBA Y wWHTa

Ropy = fep ¥ Kep * Kyp (7.20)
Tie /&B - IJlyOmHa DasmMhBa y onopH (DpAMOYIoJBHOA B IoNEpYHOM ce-
YEHHR), M;

Kxn - I,6 - xooffRUHERT OTHOCUTEJHHOT'0 Da3MHBA 1LJI8 OYEHB KO-
POTKEX nperpaj.
lianee npopepAloT BO3MOXHOCTE NPUONKXECHUA BODOHKM D@3MHER K Ka-
DATaABHOA onope:

Thyp-€-1
flm 2 -5-:'};4:“" ’ (7.21)
r
TEE € - DRCCTOAHHE 0T BEpXa DJATH PACTBEPKA L0 LHA NOCJE oCWero
pasMHBa, M.

Ecau ’ian GoJble NpeBo¥ YaCTH REPaBEHCTBA, TO ’"hr yBeJInuu-
BagTCA, €CXM MEHBUle - YMEHbUWAeTCA, M PacueT NOBTODALT.
TouHOCTH pacyeTa CUMTSETCS LOCTATOYHOM, €CJM Npasas M Jepas
4aCTH HepaneHoTBa 0TAM4ENTCA He Ooxee ueM He I0 Y.
AJMHE WHTB e 3
2 .
£W= V{/fm”,.j »(efﬁ"‘) +a , (7.22)

TLE @ - 98CTh JIMHN WUTE, HEOOXOLMMAA LA €10 3aKPEIJIGRMS HZ Nan-
T pOCTEEDKA.
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lips HM3KOM puClOsOmEHMM NJMTH pocTBepky ( €4 < 0,4 ) B dop-
Myae (7.<0) LOHOHATEJBHO CueLYeT YUATHBATH BJAMSHME HOJKH, BBO-
1A xoaguunent Ky, (oM. puc. 2I).

YeronorseHHbH ¢ BepX0B0ii CTCpOHH OmOPH HaKNGHHHN WAT NO3BO-
JIAeT DBCCPELOTOYATh OOCTEKawuue TedyeHRs N0 BCeH ero IIMHE ¥ MHTEH-
CHBHO TacuTh Raderavyui Ha WMT NOTOK RAKCXOLAWMME 0O HEMY TO-
Kamil,

Taxum 06pe3oM, NpK HAJMUMA NPOTHBOPA3MHBHOI'C YCTPOHRCTEa B
BULE HOKJAOHHOI'O WHAT3 BCDOHKA MECTHOI0 Da3MHBA leDeMelaeTof OT Oomlo-
PH Bl 00 TEYSHUO K OCHOBEHMD WMATA.

8. PACYET TIO.IIOPA

IIpn NPOEKTHPOESHMM MOCTOEHX Nepexonok BO3HMKaeT HE9UXOLHMOCTH
B ONPOHENCHUH BENUUMH XapPaKTEPHHX NONHOPCB: HAYSJBHOIO A Zo
HayaJge CHATHA NOToka (NpU pacuyeTe LOMOJHATENBHHX OTBEPCTAH, NOCT=-
POeHMM CBOGOHHOHA IOBOPXHOCTM M T.Z4.); NOJHOTO AZ'-B oTBOpE C
MBKCUMYMOM NOMI0Da; NOIMOCTOBOIC A EEH -~ B CTBOpe CaMmor'0 MOCTa
(A pacyeTa MMHUMAJBHHX OTMETOK GPOBOK CTPYEHRNDABAJGUAX RAMO,
OTMETOK Bepxa ykpenJeHuii m T.4.); nonmopa y HacHIH AZi - L8 pac-
4eTa MHHAMAJIBHHX OTMETOK ODOROk 3EMJAHOID LOJOTHA HA NOLXOnaX
(puc. 34) [1]

Ha Gopmy xprBoil CBOCODHOH NOBEDXHOCTH H BEJIMYHHH XapPAKTE PHEX
O0ZOOpPOB Ha MOCTOBHX Nepexonax 3HauATeJbHOE BIUAHME OKAIHBAKT Dy-
cnoBue inedpopmauun, PazpuTHEe 0OOUET0 Da3MHBA § MOCTOBHX [epDEXO/0oB
[PDHEBOLAT K CYWECTBEHHOMY CHUXEHMWO BOARYMH HOYANBHOTO M NOJHOTO
NOLNOpOB, @ TAKKEe NOANOPS Y HAacHmH. C DOCTOM Baja OTJORGHMH HAxe
MOCTa NPONCXOLUT PE3K0Ee yYBeJHMYEHHe NOUIMOCTOEBOI'C NojlIopa, KOTOPHI
38T6M YMEHBWAEETCH [IpM pa3sMhBE BAJA O0TJIOXSHUH.

J A BHYMCJIGRHS XapaKTepDHHX [OABOPOB NPUHAMATCS DPHCYETHHE yeC-
JOBMA H2 NMKE NEPBOI'0 DAacueTHOr'0 NABOEKAE C yueTom pycJjoeux nefop-
Mauuii, IpoHcwWeLWUX He BeTBM ero nopsema. IIpM 3TOM BCe XapakTepHHe
NOLNOPH MMEOT HauGoJbliMe BO3MOXHHE 3HAUCHMA,

HavaarHui nonnop oOpenesialT MeTOIOM NOCJELOBAaTEJBHRHX NpPUG-
JuxeHui

Ay
Az, =. ————e — -
(7] AI (Z 3'33 I). (8-I>
rae Ap = -%-fm.75//+x1 (8.2)

75 - OHTOBOH yKJIOH cbBOGOnHON NOBEpPXHOCTH}
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Z - OTHOCHTEJBREE nopnep.

Puc. 34. Cxema K ONpEJieNCHHMN XAPAKTOPHHX NOZANCPCE HA
MOCTOBOM Nepexope:
a - mjaR nepexens; 6 - KpuBas CBOGONHOM noBepx-
HOCTH; B - ONpofMye DasMHTOrO NHa Ba DEKE
HN8BOHKE

llapametp A, L9 DPABHARRNX pek (mpi J5 € 0,000I) onpexessoT
00 M3BECTHEM 3 nP (pnc. 35) wm Gopmysam:

Ay = W’%‘ ,0pa B, < L,2 6.9
2
A2 = _1,3 , opr P, > I,2. 8.9

Ipp Y, > 0, OOOI SHaveHHs A,, NoJyYeHHnwe no rpafmey (cm.
puc. 35) mm gopwyaam (8.3) m (8.4), cienyer yMmHOXsTh Ra Koaddu-

tments Ky m K, , yynrusamuue COOTBETCTBEHAO BIRAHAS YKJIOHA U
xapamepa pacrexawm NoToKa 38 wez%u e
Js -1
K =z (romocecan ) J (8‘5)
J 0,00005
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K= (el O3P (8.6

n 0,75
”
rne 72 - xoo(ULMEHT, XapaKTepu3yoWui pacTexaHue NOTOKa 38 MOC-
TOM,
(4 Ve W e s B
g -41,[_;__, rj1_ T
"'“f‘f;_‘_}zps P =
’ . v
4q
3 4 - 5 L

40 45

Pac. 35. I‘padm,c s onpeneaeuu;n napameTpa Aot
I-Py=1,0;2-P5 =1,23-8 =L5
4-PF) =2,0;5-P, =2,5

GHauerus /t npunuManT 0T 0,6 o 2,0. Yem GoJplie yKJIOH, CTe-
neHb 3aTOMJEHHA 00fiM ¥ MEHbNE WX MePoXoBaToCThH, TEM GOJLIE 3HAYE-
HUA /¢ . OCHUHO uif DPaBHUHHHX pexk n = 0,7 4+ 0,8, L4 TCODHHX
pex /2 = 1,2 + 1,5.

Koo()puumenr paswHBa NOL MOCTOM ODPENEJRIT Ha NMKe NEpBOrs pa-
CYETHOro NaBOLK3 '

W ’ﬁ/,,BpM + st Ly - Bp",‘) o
W Wy HBos + Anst Ly = By ’

Cpennpm INyORHY pasMHBa B pycJxe hI RaxonAT oo Qopmyae
o

IJA BEpXHEI'o NpeMeJia DAassNBa Ha BeTBM RORHEMa NABONKa. IIpU 0TCYT-
CTBUM BOZOMepHOTe I'pafiEKa PACUETHOr'0 NaBOLKS [PUHMMAIT BPEMS MOLb-
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eMa ero tmm =1/3 t ngpe @ [OJHOTY N8BOJKa HA BETBA NOKBE-
M8 LA DUBHMHHHX ek I, = 0,5 - 0,55.
AJ17 ODHSHTHDOBOYHHX DPacyeTok MOMHO NpEHUMATE

b;” = ﬁpo + 017 ( ;lpM(B) - épo) . (8.8)

jeJybRefimmil pacueT HaueJBHOIO NOANOpA NPOMSBOLAT METOLOM HOC-
JELOBATENBHHX NPUCIMKEHUA B CJIELYOUEM [OPAZKE:
npu ZI I 1 oo gopwyse (8.1) Buumcsaot 42, ;

O+aZ g +aZ,
oAz, = Y T4Za =12 702 yayopar 4
pH 5 =, i Z

5 03’
rue My - cpeunns OnToBAA riyGUHS BCETO NDTOKa
lg= —LL———L—”/Z ps +1ene( b2 ~Bes) 6.9)
%9, +0243 2g +AZog
npra?,, = ==2%- 3 =2l n Z,' —-----;2;_--- Buuucaanr 4 Z 05
OGHYHO [OCJE BHNOJHEHMA TPEX PACUETOB NOJYYANT GJASKNAE 3HM-
wenna A Zog u AZp, ( < 10 %), nosromy 42, = AegtAZeq |

2
Mosunii bopnop nepey MOCTOM IPHHMMAOT OpU .'7; 0,0001,47Z —44
npu  Jg > 0,000I.

lome— €, 112
82 = 22y G5B Jg (---pmco) (Lone-ty ), (8.10)
Tne [g - paccTofiHEe 0T MOCTa L0 CTBOP2 lOJEOIO NOLIOpa

V%__/ﬁ -1

[ S memmcecemomeee——- {(n 2 (B‘II)
It

> = 25+
&y
MAKGUMaJIbHEE OANI0D J Recunn
a2,=a2 » ¢, (8.12)

IloamocTOBGH NORAOD PACCYMTHBANT METONOM HOCJCLOBSPRABHHX IpU-

onmxeHmi no QopmyJsam: Ag
AZ ‘43 (2._ 3,33 1) "A4 ’ (8.I3)
As =Flrpe J' 2+x) , (8.14)

A4= JM”M £ s Uy g

29

(8.15)
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rue s m U, - cpenHss GKODOGTH COOTBETCTBEHHO OWTOBAS BCE-
I'0 NOTOK2 U NOL MOCTOM C YY6TOM Da3MHBA;
oLy u oy - vosffuumenty Kopuoinca COOTBETCTBSHHO B
HOLMOCTOBEOM CEueHUM M OHTOBHX YCJOBUAX;
3 3
g = Vef:/,o + Uyl Wn.
Ug /wp +5 Wp)

+92 , (8.16)

oLy=(ds~72) Lrn=bps_, 12, (8.I7
8o - 8pg
rie U,o 4 U, - cxopocT® COOTBETCTBEHHO HA pycJoBoOM M moliMen-
HoHll 9acTsX #MBOTO CEYeHuUs;
U - cpeunss CKODOGTH 00 BCEMY CEYEHMO;
Wp nSw 4, = IJIOWEEA COOTBETCTBEHHO DYCJIeBOd H HofMEHHHX
yacTeil uMBOPO CEYEHMA.

tid T ===
9 -A 5 —

i~ ]
7 e

3 =<

s 2 2 ‘6 ;
47 g 65—
5 Y ~ll; =

e ;/ ' 1 ;
20| S
16 VA
12 S
Wi 15 26 25 30 35 4 45

Puc. 36. I‘padmxl LnA onpenenenns NapaMeTpa Ag:
I-P, =I.2/;2-PZ, = 1,5; 3 - B> = L, (nye-
K™p); 4 - P = 2,03 5 = Pgy = 5,5; 6 - Py=I,0

llapameTp .l\:.J Lna DeBHMHHHX pex {(npm 7J\< 0,0001) onpenesnT
00 H3BECTHHM B B Pa// {puc. 36) wm no Popmyaan:

A‘;:B}\?/s"” , pe P £ 72 ; (8.18)

_ 158 133 [l
A’"‘W' e Pw > 72, (8.19)
Ipu .75 >0,00CL 3naveHne Az, nosyyenHoe no rpaguky (puc.
36) wm fopmyssm (8.I8) m (8.19), cieLyeT yMHOXATH HA KOSEPULK-
ent K,y 4 K, , YUNTHDAOOUE COOTBETCTBEHHO BVIMAHUE YKJIOHA M
XapaKTep PacTEKaHUs IIOTOK3 33 MOCTOM.
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jf ﬂ:/f&-ﬂ
Ky = ooz (8.20

2658 -035
= ._n_— ’
Kown = (. ) (8.2D)

Jauprefimuii pacyeT BpPOMSBOIAT METONOM NOCJEXDBATEABHHX NpHG-

JmmeHnff aHAJOTMYHO DacueTy HAuaJABHOTO HoAnopa.

Frm +4 Z,
Opm srom Za = M—;',:-A ’

rae %m - cpenHAs TIYOHHA HOK MOCTOM IO pA3MHBA.
Prps Brps + R nil(Lr ~Brs)
= ps8ps n6(Lpm ~Bps
Fp 7. (8.22)
Kpusyn cBoGOpHOZ nOBepXHOGTH G BEPXOBO# CTODOHH HACHNE
(prc. 37) paccumTuBalT 0O PopMyxe

- 3
AZ”£=/AZ,, —AZM)/}—-(!?_{;_’Y__)/+AZM R (8.23)
rne AZ4; - NOROOD § HACHNE HA PACCTOAHMM X 0T yOTOS MOCTA ODH
X<ly .8 X>Ci, 4Z,=4Z, .
[oBepXHOCTH BOAHY HMSOBOYO 0TROCA OPAKTHYECKH I'0DPH3OHTANLHE
E EMEET 0TMETKY, COOTBETCTEYDEY® YPOBHU BOXH y HMS0BHX CTpyeHa-

OpapanmEx 1amMé, KGTODYD 0DPEeAADT N0 dopmyne HOAMOCTOBOTO HOJ-
nopa (8.13), mo npr A, = Lpp Iy .

7 2 J < Azm 5
NN\ | [ =

ey YR (N

Ty VRV T o U

Peo. 37. Npoduns cBOGORHOR NOBSPXHOOTE HOYOKA BAOJID
nofiMeHRHX HacHHef:
I -~ npofmxs ¢ BepxoBof OTOPORE; 2 -~ T0 X6 C
HNS0BOlt; 3 - OHTOBAS CBOGOZRAGS NOBEPXHOCTH}
4 - nacuob; S5 - woo?r
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9. TPOEKTAPCEAHIE IOLA0i0B, PEIVISIDIOHHLX U
YKPEIMTENRHLX COOPYENME
Hacunu NOLXOLOE NPOEKTUPYOT MCXO0LSA U3 CAMHX ReGJaronpusTHHX
YCJOBKY UX paCOTH. iMHUMAJIBHY® OTMETKY NOLTONJAEMHX HacHnei He
DOAX0LAX K MOCTY onpeureisoT Ho dopmyJe

Hmin=Hpoy+ 42, + B pyas + Bsgp (9.1)

e A yop~ BHCOTZ HaOera BOJHH H8 OTKOC coryiacHo CHull 2.06.04-
-82 [23] ;
A0 ~ KOHCTPYKTUBHHE 3anac, paBHEi 0,5 M.
[IpuCin%eHHo Ha cTaiyl TeXHHKO-SKOHOMHUYECKOT'0 O0GOCHOBAHMAS

MOXHO NPUHEMATE 43 ke Ku

y et AL S
Nad Tz (9‘2)

rLe %, ~ BHCOT2 BOJHH, NPUCIAXEHHO %, =42 A, N 'H
Kuw - woodPUUMEHT, XapaKTepmsyouuil mepoXoBaTOCTh OTKOCS, I
OeTOHHHX YKpenseHmii, pasnu#f I, 18 MOMEHES K OLEPHOBKA -
0,9, xameHHo#t HaOpocke - 0,75.
Ha yuacTke CONpPAXSHMA HACHOM C NpPOE3HOM N0 MOCTY - MBRMMaJNB-
Has OTMETKa LJIR DeK:
CYROXORHEX Ay = Hory + 1o + 7 now (9.9

HECYLOXORHHX A roin = Hepg v+ /o + R xow . (9.4)

rue /¢ - cynoxonHufi raGapuT me I'OCT 26775-85 [24] H
/% - nopmocToBo#t radapmr mo CHull 2.05.03-84 [2] ;
Hpey - pacueTHHE CyNOXOIHHA ypoBeHs coriache IOCT 26775-85
[24] ;

# xon - BHCOTA KORCTDYKIME OPOJETHOrO CTPOGHAA.

[lponosbHuft U nonepedrHd npofmsib apTOMOCIIBHHX AOPOr HA Depe-
CeueHnAX BOLOTOKOB OPOGKTAPYDT corzacHp CHHII 2.05.02-85 [25) m
TUNOBHMK ODOEKTaMz [26] .

Jina yBeJm4eHHs yCTOAUMBOCTE OTKOCH HACHNE}# ynosexuBep? RJMA
ycTpauBanT OepMH ¢ oTMOTKOZ AMSKO#l HacHOW ¢ UEJEN NpArPYSa HEE-
Heil gacTH oTKoca. Kpome Toro, GepMN CJAyXaT a8 oCecneveHEs Ipo-
€308 aBTOTPAHCNOPTA HA DPEryAsUMOHHHE COODYXeHHMA NPX DEMOHTHHX Da-
dorax, D0sToMy WMpMAY OepM HA3Hauap? HE MeHee 3 M. IIpE nepecese-
HuM cTapopeymit ycPpaupantT CepMH (0CHYHC M3 KamHS) He yDOBHe Oepe-
T'0B mMUpHAHOY TaKxe He MeHee 3 M.

OTKOCH HelmonTONJNAeMOM uacT: HaCHNM YRPELJADT B UEASX SOUBTH
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OT BeTpoBO} Sposum M pasMHBa BOnoil, cTerabme#t ¢ npoesxed uacTH.
KoHcTpykusio yrpennenufl nouTolvineMHX HacHneli HasHauanT B 3a-
BHCHMOCTH OT JCJNOBHIl BoAHOGO0A ¥ OpPOZOJBHNX TeueHuit, Ilpu BHGOpe
KOHCTPYKUMA M pacuerax YKpelsenuit cJISLYET PYKOBOLCTBOBETHCA
CHull 2.05.02-85 [25] , BCH I8I-74 [27] , a rakze [28-30].
4J1f 8KTHBHOJ 3auMTH O0TKOCOB NOJMEHHNX HacHNeH NP OpPOLOJIb-
HOM TEYEeHHMM M OTCYTCTBAA 3HAUUTEJBEHOIC BOJHOOGOS yCTPauUBawT TaK-
X NooepeyHHE COOPYXEHUS - TPaBepCH, OTEAMapXe NOTOK OT BEpPXOo-
BOTO 0TKOCA® Hacuny (cM. HIMI-72, ru. X [I0]), KoTopue oOuuHo Go-
Jieé KOHOMMYHH 10 CPEBHEeHM0 CO CIJIOWHHM YKDENJEHHEM OTKOCOB.
lipn Bo3BEllEHMH HacHNel OonXoHoB K MOCTY CPELCTBaMH THIpOME-
XoHM3auuM 179 YCTONuMBOCTE HACHOM NPOTHB BOJHOG0A COODYKANT IUIAX-
HHe OTKGCH ¢ KpyTEsHo# of I1:20 uo I:30, Jerke pasMHBaDLHASCH NpG-
DAOXLHHM TEyeHUeM. JI0DTOMY NDEMERATH X MOXHO, B OCHOBHOM, C HH-
3080/ CTOPOHH ¥ B peIKMX CJyYyasX (JHMmMb NpM OTCYTCTEEE TeYeHHi
BH0Jb HacHNk) - ¢ Bepxobol,
lipn sHaYATENbHOM BOJHOOOE 0C0G0€ BHMMAHEE Halo YHEJAThH He
POJILKO KOMCTDYKIHMM YKDEIJIGHHA OTKOCOB M ero OCHOBAaRMA, HO B Ka-
SecTBY I'PYHTOB Hachnu, He cienyer NpUMEHATH MEJKOSEDHMCTHE OLJE-
BarHe I'DYHTH. COOpHHE XeJe300eTOHHHE IJIATH LEJeCOOOPa3HO OMOHO-
ZRYMBATH [0 KOHTYDY. YCTOHYHBOCTH OTKOCOB NoliMeHHHX HacHne# Ha
BONHOBOE BoO3jelicTBHe MOKHO JOCTNYL YyBEJMYEGHHEM TOMGMHH [UMAT M
odparHore QuaprrTpa B EX OCHOBAHHA WM YOOJOXGHMEM YKDENIAEMOro OT-
Koca.
Pacuer mecTHO# yCTOHYMBOCTH OCHOBOHMA NJMTHOE 3aWATH OTKO-
COB DIpH BOJHOBOM Bo3feficTBAM cieyeT NpOM3BOZMTE no metony [30),
KoTopuill NpABeNSH HuXe.
B pesyxabrate pacuerTa ONpeeJANT MEHEMAJBHO HIONYCTHMYD TOJ-
WARY DJMYH O nn.» DpE KoTopod rpyHTOBOE OCHOBAHEE OCTaeTcA ycroi-
YHBHM DA BETDOBOM BOJHEHMM 381AHHHX DapameTpOB.
gﬂﬂ'—‘(a;”y +EAXg) Kus (9.5)
rie %, - BHCOTA BOARH, M;
Ar - LIEHE BOJHH, M;
@, & - xo3dPMURGRTH, BHYECJIEHHHE [0 3aBHCHMOCTAMS
a=Cs 58, (9.6)
g*" C/ f’((’a'c_’ﬁg)hf > (9.7)
CI'CG - Koa(PuuReHTH, onpejeasemMHe no Tada. IO B 3aBHECHMOCTH OT
pana rpyara (oo CHull 2.02.0I-83) W XpyTH3HH OTKOCH /7.
n



Tabamua I0

mn Cq C: [ C3 I 2 [ Cs J e
TleckE nHJIEBATHE B MEJIKOSEDHHCTHE
2,0 | 0,62 0,39 0,06 10,82 9,0I 0,845
2,5 | 0,42 0,20 0,03 11,24 12,87 0,88
3,0 | 0,37 0,I2 0,02 I1,65 |Ie6,84 0,91
3,5
4,0

0,37 0,11 0,02 12,04 | 20,04 0,94
0,37 0,08 0,01 12,80 123,74 0,95
IleckH cpejinMe M KDyDHOSEDHHCTHE
2,0 10,39 0,22 0,03 10,75 |11,I9 0,845
2,5 1 0,37 0,13 0,02 11,48 |16,12 0,88
3,0 | 0,34 0,12 0,02 11,53 |I8,95 0,91
3,5 { 0,35 0,09 0,01 II,B'? 21,69 0,94
4,0 10,36 0,08 0,01 12,59 125,16 0,95

Kosfpummenr Km. » JURTHBOOWME TOMNEHY MJH OTCYTCTBHEC mede-
HOQHO# NOATOYTOBKH, DABEH:
IpE OTCYTOTBHM HOAT'0TOBKH (3,,‘ =0)

= 0,95 + 0,075V7%, ; (9.8
npn&q =0,Inm Kﬂ=I;
npr Su = 0,2m Ky = 77;’1723—5 —y,a/é‘,—alf +Ce . (9.9)

Qopuysa AR OOpENeNeHES 8 an clipaBeMBa JIJid YK838HHHX B
TAONHLAX NECYAHHX I'DYHTOB HDH CJAGLYDUEX YCAOBHEAXS
05m S hgS40m; 7< 75418
2&m sl dw<o,2m;

ZmHA pedpa mamTH B, > I2 - Sm.

Ilpe sHauMTEeALHOM NPOTHECHMA HOATONAAEMHX NOLXOLOB M pasand-
HHX yoXOBME HA OTHENHHHX yYaCTKAX CAGJyeT HA3HAUATH PASHHE THOH
yKpenneHHf B SOBHCHMOCTE 0T BHCOTH BOJHH M CKODOCTeH NIDOMSJBHEHX
TeueRuH,

Jaa IIaBHOTO HNOABoAa HoHMEHHHX HOTOKOB K MOCTOBOMY OTBEDOTHD
H DaBHOMEDHOT'C PACHDeeNeHHMs DACXOf2 N0 MEpHAe OTBEPCTHS, & TAKEe
JHKBHUAUME COCPEROTOYOHHHX DASMHBOB Yy KOHYCOB yCTpDAMBANT MIOPO-
BEIAHe WM TDYHeBHIHHE CTpyeHaAIpaBaivuHe NaMOH.

IlpoexTHpoBaTH CTPyeHANpaBAANUME NAMOH DEKOMEHLYDT COTJACHO
pexomennaue# HAMI-72, ra. X [I0] mm rx. 6 fII} . I'pymenuusse
nggm eJzecooGpASHE HpM KocoM HepEceueHAH BOXoTOEa (Xorza oxuna-



NTOA 3HAUATEJBHHE CKODOCTH TOUGHNMA BIOJMH HACHNA) ¥ NDH MaJolf Amm-
He jamd.
MuBEMAZEBHAA OTMETEA GPOBKE CTDyeHANPABIADUEX AAMG

Hmin = Hpos + A Zu+ Pyas + Asan » (9.10)

roe A,57 - KOHCTDYKTHBHHY sapnac, paBEHE 0,25 M.

Ha mocToBHX N6pexofiax C GOXBEAME YXAOHGME BEDXOBHE B HHS0-
BHE JaMOH MOXHO JCTDAHBATH C DASHHMA OTMETKAMH B COOTBETCTBEE C
faxTHYeCKAN 0YepTARAGM CBOCOHNHOZ DOBEPXHOCTE NOTOKA.

IlnaHOBHE NOXOXGHH! peryaalHOHHHX COOpyXeHEl caemyeT Koppex-
TEPOBATE C JYETOM MECTHOI'0 pexpeda. HamGoxee OONBEDXEHH DASMHBEM
TFOJIOBH CTpPYyeHAIpaBAANMAX NamC X TPaBepcOB, XOTODHE CTPEMATCA pac-
noJaraTh Ha BOSBHNEHHHX MECTAX HORMH, & NONOMBH EX 9TKOCOB yXpeD-
JANT KAMeHHHME pacGepMami (OpE I'AyOERE DASMHBE He Coxce 3 M) BIH
X6J63008TORHHME TOJAKAME N yXpeDNCHHAME TROQ *NOrpeCeHHOrS OTXO-
ca”,

lpedanxenEe IAyOEHE DASMHBE § IOAOB CTDYERANDABASDIAX XamC
H TDaBepcoB 23 ?/{,2

6 Vi m (9.II)

Jaa ymeHLDERAR IJyORHH DasMHBA OTKOCH J I'OXOB DOryXANAORHHX
coopyxenift yooxaxEpBapT no/t = 3,

HonGoxee HonexHO YKDeIAEHHe B BNie GeTSHROro "HOIrpeleHHOrO
oTroca", HE BCD TAyCHHY BOSMOXHOI'S DasMHBR, OZNOKO COXBENE TDYX-
HOCTE BOSHHKEDT OpDE er'o ycTpolicrBe HEEe YDOBHS MeXGHHHX Boj. IIpm
38J0XSHEH OTKOOA /72 = 2, ﬁ,z?{,‘a . Ipu yorpofictBe yKpenAeHdAs 0T-
K0CA H8 MOHBUYD I'ZYORHY y 6ro OOXOmMBH OTCHRADT KEMEHHYD pacGepMy
¢ 00BOMOM KaMHN, NOCTATOYHHM IAA DDAKDHTHA BOSMOEHOH BODOHKM Das-
MHBA. B NPOGKTe cAeAyeT 0CA3aTEAbHO YKAIHBATH MEMEMAXBRLE pasmep
KaMHa B pacéepme.

MuBaAMaxbHHE pa3Mep KaemHA npnnguam NpECHHXSHAO

Ay (mir) = ;;—f%- . (9.12)
Ipr ycrpo#icrtee EOKOr0 XexesoCeTOHHOI0 TOPRKS NDHHHMEDT €I0
muy{'.,.z 1,5 /1-5 . Tax xax mexny Oxoxami Tofaxa HMenTCR 3880~
PH, EX cJAeJlyéT yKAaAHBETH TOXLKC HA NOCTATOYAO KDYOHHE I'DYRTHS
raxpky, rpaBeff B r.no, PasMmHBH y DONIOWBH OTKOCOB OCHYHO DasBHBADT-
C§ HOpDABHOMEDHS, H0STOMY TDJSK DEOKOMEHEYDT pacnoXarath CERUHAME
BOADL OORCMBH OTKOca mMEpMHOE Re CGoxee 10-I5 M.
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I0. PACYUETH MOCTOBHX IEPEXONOB B QCOBMX YCJIOBMSIX

I10.I. Pacuer mepexojia ¢ HECKOJBKMME MOCTaME B
npegeJax oCme# 30HH pa3JmBa

PacueT HECKOJBKEX 0TBepcTHlt NpUBOKAT rpadoaHaJATAYECKHM Me-
TOLOM M3 YCIOBHS paBeHCTBa OOCWMX OOIIODOB HEpeJ] MOCTAME [I] .

Pacuer nepexoza C ZBYMA MOCTAME BHUGJHANT C JIETOM DYCJAOBHX
Redopuwanuil nop oGomME MocTamE. IIpH BIeYeHME DyCJIcHOpPMEADYOIUEX Ha-
HOCOB IJA oOpefieJIeHHMA NOJHOrO noxucpa oOuMi pPa3sMHB pPacCUETHBADT
oo fopMyse BepxHere mopejexsa pasMHBA. IpA OTCYTCTBEM BJIEYEHHA Ha-
HOCOB HOp noliMeHHHM MOCTOM pacdueT BeRYT B IpEMNOJOXCHHA NIPOXOXA
PacyeTHOr'o DaBOXKA N0 HEpa3MHTOMy IHY, T.6. 663 yuera DYCAOBHX
nedopuanmit,

lipE onpeneseHEM HaUGOJBWEre pacxona, EAymere Nol NoliMesHHik
MOCT ODE BJEYSHHHM pycaodopmupymmux HeHOCOB, DyCJOBHe NedopMaumm
RaxomaT no opmyse runoreTHUEcKOrs Hpeiesa pasMHBa, 8 OPH OTCYT-
CTBAM BJGYEHMs HAHOCOB Ha noiime - mo PopmyJe

_ BrnYns Fens
Y - T (-2 ° (10.1)

rne % - cpemnsa OHTOBAs IAyOHHA Ha HoAMe, M;
Uns - GHTOBAA CKODOCTH Ha Holme, M/c;
A - OTHOOMTENBHAS MEDHHA [POMEXYTOUHHX OHOD;
An - xoodpEumenT crecHeHRs HofMEHHOT'0 NQTOKA.

[IpH CXOMCTOM I'6OJOTEYECKOM CTDOOHMM HOMMEHHHX yY8CTKOB pac-
4eT caefyeT BecTH rpafoaHAINTAYECKHM MeTomoM [I],

PacueT MOCTOBOIO [epexofla BHOOJHAKNT B CJELYOUEM LODALXE:

I. OpuagMapT BeJMYEHH O0TBEepPCTHH MOCTOB.

2. NonGMpanT NpoMsSBOJBHO TPY DEBJMIHHX NOJNOKSHMR BOLOpasfe-
JETONBHON JMHEM MEXLy MOCTAMHE.

3. Paccrosnme £ OT ochm NOGTOBOTO nepexona X0 PacYeTHOI'o
(HyxeBoro) cTBopa BHOEDSDT SABELOMO BHEE CTBOPA DASHEJNEHHA I0TO»
K8 He [Ba CAMOCTOATENBRHX. OCHuRo ¢  DPHAMMADT DAaBHHM MMDHHS
pasiiBa pexd Bo'

4. [IpE KaxuoM NOJOXEHEM BOJOPasSAeJMTENBHOY JHHAM OnpSAesnT
BeJMYEHH DyCaAOBHX medopmaunlt ¢ yyerom ykasapuli, HSIOXSHHHX BHIE.

5. IIpA KaxnoM HOOJIOXSHHN BOLOpA3feJHTEJBHON JuHME o fopmyxne
(6.2) HEXOZAT PAcCTOAHEG L0 CTBODOB ¢ HAYAJHHHM NOANOPOM ( e )
nepes KaxmHM MOCToM M o gopwyne (8.1) BHUMCASOT SHAUSHEA BTHX
nognopos (A Zs).
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6. OnpepessoT pacCTEAHAA OT CTBOPOB C HABYAJBHAHM HOZIOOPOM N0
HyJIeBOI'0 CTBOpa ( Lo paccuATHEADT BEJMYHHH olmerc noxnopa
B Hyzesom crBope (4 Z,; ) L1A Kaxunoro MocTa IpHM TpeX HOJOREHHEAX
BOLOpa3feaRTeNbRol JMHAN 233

AZy=azy =I5l (é}%:—f) © (10,2
P
rne S - CpeiHu#t OTHOCHTENLEHE NOANOP HA PACCMATDHBAEMOM yua-
CTKe.

7. CTpoAT KpUBHEe HSMEHOHMA OGNMX HOXNCDOB B HYJIEBOM CTBODE
paa MoctoB - nomensore 472, = ¥ (@) B 0CHOBHOTO04Z, =
= ¢’(QEM) B 38BHCHAMOCTE OT NICJOXSHHA BOIODPASHENHTEJBHOR JHHNM,
TlepeceyeHue KpABHX oNpeneJReT 3Ha4eHMe pecxoja, Eiyliero noj mo#-
MEHHH MOCT, M COOTBETCTBYDI[Ee eMy NOJOXCHHE BOXODASHEIATEIBHOR
JIBHBA

Ecx# Ha oOuem pasimbe pexd ycrpanBapT 0oJiee IByX OTBEpC~

T, BHAuaje onperensnT 4 F,5(xp7 INA IBYX Kpaflumx oTBEpcTHi,
0 KOTODHM HAXOLST TDaHHIH BOAODPASHEJOB JJif CPENHNX. BEJHYHHY

B205 (e0) OpHHEMADT HECKOJBKO Menbmed, uewm mias KpafHEX oT-
BepcThit, Jlanee, njad CperHHEX GTREpCTHE OPOESEOLAT CAMOCTOA TENbRHI
pacueT IpE Tpex NOJAOXCHASX BOjopasne’ioB. IIocNe NOCTPOEHHS KpuBoi
CB3K OOMEX NOJNOpOB Heper, KpaRnmm 0TBEPCTHAMU H DACYETHHMA 3HA-
9eHUAMA OGWEX IONNODOB HepeX CPeRHEME A 2,50k =H4Zs500)) o HOL
yIvioM 45% % ocm adeuuce OpoBONAT NpAMYD JHMHAK, NEpEeCeYeHEe KOTO0-
po#i ¢ xkpuBod HaeT MCKOMOE BHaueHme olmero Houaopa A Z,5cpacy. N0
D0JyYeHHOMY SHadYeHmp odmers noibopa, paBHOI'C LA BCEX MOCTOB, ON-
peneyapT MoJioXesne BOAOPASKEJMTENBHHX JMHAN M COOTBETCTEBYNIHE HM
SHAYEHHA DPACXOXNOB.

I0.2. MocToBne nepexoiH B yCJAOBEAX NORIEpA

lloznop ypoBHA Ha BOJOTOKE CYymMECTBEHHO MEHSET DeXMM DERH Ha
yuacTKe ers pacnpecrTpaHeHds. B NONNOPHHX YCIOBESX B pe3yianTaTe
yBexuueREA iUiomanel XMBHX CedeHHl yMOHLNANTCA CKOPOCTHE TEYeHMs B
pycje ¥ Ha HoilMe, Ho TaK KaK MMpHRA OoliM 0GHYHO SHEYHTEIBHC CGOJB-
me pycje OpH OLEOM X TOM X6 yDOBHE NOANODA B KAENOM CEYEHHA NOTO-
Ka, LI0Lash XEBOre CedeHMA Ha nofiMe BospacreeT B CoJpmeR cTenenm,
9eM B pycJe, OT0 DpHBOLAT K Depepaclpe/iesieHHM pacxoxa MeXny pyc-
JoM B nofimo# - yeesmumBaeTcs nodmeHHN pacxex OPE COOTBETCTBYD-
meM YMEHBINEeRHH PYCJ0BOT'C GHTOBOI'O, 4TO ONPELEJAET NONOJHETEJEHOE
yMeHbeHRe DYCAOBHX CKOopocTelf TeYeHMA, 8 CNSROBATENLHO, peaxog



yMeHEBMEHEE TPAHCHOPTEPYNNEX CLHOCOCHOCTE HOZOKA.

lIpr npoexTApPOBAHMAE MOCTOBOI'0 NEpexoia B 30HE NoZNOPE HEOC-
XOZEMO YUYHTHBATH, DM KaKNX NOANODHHX yPOBRAX MOXET LIDOXONHTH
COGCTBOHHHA pacueTHHE DacXol BOJOTOKA, H OLNpEleNdTh HAMHEBHI'OAHEli-
mHEe ycaoB®s paCoTH MOCTOBOrO HepOXoXa.

B ycaoBEAX mopaopa NoJ MOCT NOCTYNAET MEHBNSe KOJMYECTBO Ha-
HOCOB, 96M HpHA ero OTCYyTCTBMM. JefUUET HAHOCOB BHSHBAET YBOJH-
4YeHHe 00mero pasSMHBa B IIOIMOCTOBOM pycie. HanocH BooOme He HOCTy-
nanT OOJ MOCT, ©CJH B yCAOBHAX IojHcpa B Hauaje CEATHA NOTOKE DYyC-
JioBas OKopocTh ( L,: ) OKA3HBAETOS MEHEBNE HepasMuBapwe# and Tpy-
RT0B, CJIArawmAXx XHO Dekl ( we, ). 38 pacyeTHHE CTBOP CaeLyeT
DDHHEMETH CTBOP BHIHE MOCT&, COOTBETCTEYyDEMI HEUAJy CXATHY HOTOKA
Ha DACOTOAHME Zcac 0T OCH Iepexora, TAK KaK 376ChH haxe 0T-
HOCHTONBHO HeCoABmO}# NonNep BHSHBAET DO3KOE YMEHBIIGHME DYCJOBHX
ckopocTell TeweHnd.

Pacxon B pycJe G y9eroM NepepachpeneJioREs oOWers pacxona Me-
X1y 276MOHTEMK XHBOr0 CEYOHAR JIOJHEHH B YCNOBASX HOZLODA MOXHO OI-+

penexzrs ne Hopmyse 167
Do =8 L /
SN (10.)
b1 (-] qpo - pacxol B pycie B CHTOBHX yCJXOBEAX (IpH OTCYTPCTBEHE HOf~

nepa);
E,',, u £, - OTROCHTEJBHNH NOAUNOD COOTBETCTBEHHO B Pycae X Ha Hoiime
BHIMCAENT I QopmyAam

Ep= i';zi’_'_g L Ep = %ﬁ_ ,
5
Z - PeaMdMHA HOJNODA. re “
CKOpoc?s B DyoAe B YCAOBHAX LOAOpA
Upy = 22, (10.4)

2 " QWes
rge  “r: - naomeps XEBOTO COUEHHA B DYCRe B YOXAOBMSX NOAHODA.

B cay3ae HOCTYLAGHHMA HeHOCOB Nox MOCT (Upz > Zwep ) pac-
YOTHHME SBJADTCHA YCJOBAA DPH HanGOJbNEM IOABOPHOM YPOBEE Zmax o
Pacuer oGmero pasMHBA B 9TOM CJyuae CJeAyeT OPOMSBORETEH 10 HopMy-
Hgi, OPDMBOIEHHHM B TaGk. 7, IDE 2TOM pacupeliesieHHe DACXOXa MOZLY
Dycxom % nofimo#l, a Taxme cTENGHL CTOCHOHWA NOTOKa /A4  ONPEABASOT
In8 ODOJNODHHX YCXOBMH N0 HOJYYGHHOMY SHaueHED O oz .

Eosx npe HARCOALINOM IOXNOPHOM YPOBHE HAHOCH NIOZ MOCT Re HoC-
rynens ( Upz £ Uvep ), T0 DAOUERHHME OPAREMEDTCA JCJOBAA LOPOXO-
Xoxa COCCTBOHHOrS NABOJKa OpH GoJee HESKOM IONNCDHOM ypOBHE, KOI-

7%



18 Upz = U4eo . B oTOM cEyl@e HAe0CXonEMO HOCTPORTH rpafMke
SOBECEMOCTHE Upz = X (2) R Upyeo=yF(Z) , LA YETO [NONOJHATENBHO
A4 IBYX 3HaueHE# nopuopoB Z . B OpoMexyTouRoros Z Haxo-
mr €o u &7, a no fopmysem (I0.3) # (I0.4) - Qpz#Vpz. 3a-~
Ten Ha rpafEK HAHOCAT 3aBACHMOCTE Uwep =f( Z ) ¥ onpenens-
BT £ pacy.  OPR Upz =Upep s Ja8 DOXYISHHOIO 3HAUEHHA
Z pacy.  CJONYET NEPECIATATH K p; » [0 KOTODOMy yCTAHaB~
ampaptr Upx B B
B arom cayuee cpefndds IAYOHHE NOTOKA NOX MOCTOM Docie odme-
I'oc DasMHBa 4 B Fps
G- 10.5)
T8 %oz =~Aps +Zpacy - CPOREAS TIYOHHA HOTOKS B PYCJS NDH Dac-
YeTHOM HONUODHOM yDOBHE.
IIpa onpeziesieHME MECTROI'0 DR3MHBA 32 DacueTHHE CJGAYET OpM-
HAMaTh YCJNOBHS' NpOX07i8 COGCTBORHOrc N@BOANA HPXK CAMOM HUSKOM NONs
HOPHOM YDOERE.

10.3. MocroBHe DEpEeXonH B S0HE BSGEMHOTO BJEAHES

MocToBof nepexom, CTECHSA DOIXOKGNHM NABONKOBHH NOTOK, K3ME-
AAeT OHTOBOM DEeXMM DOKE HA SHEYHTENHHOM NpOTAXeHEH. OcoCeHHG 34-
METHOC HSMEHEHHME IIDOHCXOJHT B 30HE CXaTHA M DECTOKaHRA NOTOKA
MOCTOBOI'G NEepexXofa. EoJHM OH HPOGKTEDPyeTCA B 30HE PBCTEXKaHMA MHO-
TOKA 38 OYMECTBYNDUHM NEDPOXONOM EJE NOCHeNHER RAXONHTCH B 30He pa+
CTeK2HAA 38 NPOGKTHDYEMHM, CJAGRYET YUATHBATH HX BSAHMHOE BIHSHEE,
970 BJMAHEE OyHECTBEHHO NDH PacCTOSHMR MOEmy Mocramk (0,2%0,75)
Lp(as M EMEET MOKCHMSJBHOG SHAYEHME NDH DACCTOAREM, DBBHOM
0,5 L pre) (rne L ppq) - IJIMAA 30HH DACTEKaHER 338 Bepxo-
BHM MOOTOM).

Ilpz BBAMMHOM BJRARHE MOCTOBHX I16DEXON0B OXOEFET YUHTHBATEH,
920 HouHd B DopMocToBOd HORNODH [JA BepXOBOID Mocre Coxbme, SeM
HES0BOT'0 B GTRGJBHO CTORWErc MOCTA;

neopmanul NOIMOCTOBOrG DycAe NOK BODXOBHM MOGTOM NpOBHmA-~
pr nefopmauna N0 AESOBHM K MOTYT ONTH HECKOABKRO GoABmE, 4eM NOJ
CTHOJNBHO CTOAWEM MOCTOM;

nonEnY ¥ OOIMOCTOBOM HOXMOPH, HOIMOCTOBHE ZefopMauwm mas HE-
30BOI'0 MOCTa MOHBIE, UeM JJI8 BEpXOBOT'0 ¥ OTHGABHO CTOAMEI'0 MOCTA.

las DONy4YGRMA KONMYEGCTBOHENX NOHHHX © DycJaoBHX zedopmaunmax
1 cBOCOxRHOY NOBEPXHOOTH BOMHOI'0 OOTOKE B 30HE B3AEMHOI'0 BJMAHMA
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MOCTOBHX NEpEeXojoB pacyeT cjenyeT DpPoMSBOXATH Ha OBM mo Imporpam-
me "TUAPAM-3".
10.4. PacueT MOCTOBHX OEDeXONOB OpH OI'pPaHEYEHER
pasMHBA N0 I'@0JOTHMYGCKEM YCJIOBHAM

IlpH yCJIOBHE IecJOrEYeCKOro OTDaHNYEHAd DasMHBE HE0OXUNEMO
JUATHBATE BOSMOXHOCTH MATEHCHBHOIC DasBHTHA GoROBHX Jefiopmaimit
pycxra, BIHSHHE Ha BEJHMYHMAY IOXMOCTOBOTO DOLIODa, 8 B pANE CJayda-
eB HAa CYNOXOJHHE ycJoBzd. I'eojiorgyeckoe orpaHNdeHHe cIocoCCTBYET
DasBETHD AMH o0mero DasMHBa BHH3 10 TEYEHMD, YMEHBNEHWN BHCOTH
¥ IXMHH BaXa omMoxeHHE 3a mocrToM, IlosHu#i Hozucp meper MGCTOM yBe-
JMYMBAETCH JMIb IPE BHCOKOM 3aJeraHMM HepasMHBAaeMHX T'pyHToB. lloj-
mocTopol Dopuep B 3HauATEJNBHON CTENEHE 33BHCHT 0T YDOBHA 38Jera-
HE STHX TDYHTOB, IDAYEM, YeM Bhme Ie0JOTEYECKoe OrpaHHYeHNS,

TEM MEHBNE €r'0 BeJM4YMHA. I'€0JIOTHYECKOe OrpaHHuYeHHe 0GHUHO
OPDHBOIMT K 3HAYKTENHHOMY YBEJHUEGHHD CKOpOCTEll TEUeHHA B HOIMOCTO-
BOM DyCJe, UYTO MOXET YXY[UMTEH YCJOBHA CYHOXOACTBA IIPH BHCOKHX yDO-
BHAX BOJH.

T'eosoruyeckse ycuaopns OCHYHG JHMETHDYDT DAa3BHTHE MAKCHMAJb-
HHX I'XyOMH DasMHBa, LDE 5TOM IJIOHAAb IONEPEYHOI'® CEYEHHs NIOTOKa
B pyoJe Noj MocToM OyLET BO3DacTarh 38 CUeT YBEJHUEHus TJIYOHR B
Tolt yacT pycxa, I'lé HET T'eOJOTHYECKOTO OTDAHMICHAd UM 38 CUeT
JUEDEHMA pycJa, €CJH OHO BOSMOXHO. YBeJHueHMe LJIOWANHE HONEpevYHo-
0 CevYeHMA B pycJie NpexpaTHTCH, KOTJA CPeRHAA CKODOCTh B HEM Oy~
Iler paBHa HepasMuBabmeli. Ilocse pasMHBA OTHONEHEE MAXCHMaABHON Tuy-
OHHH K cpexHell OyzeT MeHBNE, JeM B OHTOBHX JCJIOBHSX.

Jua pyces HeMeaHIpMpYOWEX M CIYXLAOMAX DEK, HAYaJBHHX M KO-
HEYHHX YYacTKOB MBJYyuAH MEQHIDADyOMHX DEeK CpelHEe CKODOCTE Ha Bep-
TERANIX IPAKTHYSCKE paBHH cpeaHeil o cevenmw [ II, I6] . Orpanude-

HEe pa3MHBA 00 I'€0JIOTHYECKHEM YCJIOBHAM IOPONCXONMAT B TOM cxydae,
ecad Upm £ Uwep , roe

~ &p 4925, Feppy 10125
Vo = Vps (525 (ﬁ] . (10.6)

OrpapMueRne pasMEBa B HECBASHOM IDYHTE, COXEDEANEM SHAUMTENB-
#06 KOJHYECTBO XDYNHHX YQCTHU, ‘MOXET COSIATh OTMOCTKE, KOTODAS
BOSHUKAET [0CJE BHMHBAHMA 00JI06 MEJKMX YacTHAN. KDyOHOCTH uYacTa,
CO3JlanmEX OTMOCTKY, ONpEneASDT U3 YCJOBHSA DABEHCTBA GKOPOCTH -
GaxTHYECKOR B pycie ® BepasMuBamme# - A8 NAHHAHX 9ACTHI.
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MEROAMaJBEHE nEaMeTp YACTHN, COSHGNUAX OTMOCTKY [II, 6] ,

—~ 2
D pin = 8,02 Uy » (10.7
Toxmmra owmHBa TpyRTA, HeOOXoiMMa#d 14 00DaSOBaRHMA OTMOCTKH,
- 200D
Fomm = “Zp % (10.8)

rie  Dco - cpemmmEf IMAMETD UACTHI 0T CAMHX KDYIHHX R0 NMEHEMOJE-
HHX (0 men )0";
& Ppppy~ CYMMEDHOE COLGDEAHME STMX UGCTHL B TpyHTE, %.

Pacuer riyCHHH, Ha KOTOPON OpEKPATHTCS DASMHB, MOXHO BHIOJ-
A9Th rpafoanaxurEdecknm metomoM [II, .16 .

BosHEKawee NONOJHATENBHOE YMEPEHHe HOIMOCTGBOTO pycJa

A 15
Boriry™ Bew R ), (10.9)
rae 7;,,,,, - IyCHHa-o0merc pasMHBa8 NOJ MOCTOM, Hafinenras nopE yc-
JIOBME $TCYTCTBHA I'€0JIOTHYECKOr0 OTDAaHMYCHHSH,

Ilpn pacuere ormepcras mocrTa no fopwyae (5.6) BmecTo Bpu nox-~
CTaRISoT B,,,,,/,) .

Ipe onpepesenmd IuyCEEH JYRIMPOBARAS OOGP OTMETEY odmerc pas-
uuBa ( /2pm(r) ) DpEHEMEVT Ha [OBEPXHOCTH CJ08 T'DYHTa, LAS Ko-
10poro (pm S V4,, , 8 OPE 00DA30BAHEE OTMOCTKE - Ha TAyCEHE

Aorm

10.5. Pacuer MoCTOBHX NEpexofoB B I'epHO-OPEAropROf
30He

PeRm B I'OpRO-OpenropHoli soHe XapaKTEepPHIYDTCH PasHOOODasHeM
PycaoBHX $opM, COOTBETCTBYOUMX LAHHOMY I'MAPABIAYECKOMY DEXHMY,
LJIR OJHOTO H TOrC Xe pasmepa JAOBHHX YOCTHN 0 MeDe YBEJMUEHMA CKoO-
POCTE BONHOro NOTOKa NOCAENOCBATENHHO NPOXORZAT CAGKYOWGHE CTAMNMMS
CIBEI' OTAGJHHHX YaCTHL, IBEXGHHe YaCTHL MOHOCHO6M, 00DSS0BAHME R
pesBATHE IpAN, CTMpaHHe HX M Iiaixaes Jasa BAIGYEHHA HAHOCOB,

Pacuer pycaoBux pnedopmaumit Ha TaKHX DOKRAX CJELyeT NPSH3BO-
IATH C JYETOM BOBMOXHOI'O DeXEMe TPaHCOOpTa HGHOCOB, Ofpelejdemo-
ro corascuo [3I] : Ve

¥ =% (10.10)

rie K - xooffuunenr, xapaxrepasyouud HEORHODOLHOCTH OTDHBA 9aC-
TAN OT IHA;
W - rMRpaBiRuYecKss KPYyDHOCTH 4acTau, N/c.
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Koappuumen? K onpenesso? B 38BECHMOCTH oz} uyucaa PeiflHoabnca,
B3ATOre 00 rEppapamieckolt xpyomoctw Re= ‘G . (pmc. 38). Laa
NpaKTAYECKHEX pacueToB 3HAYEHHe xoafpuuMenTs KMHeMAaTHYECKOM BAS-

KOCTE V  DpEHMMADT DabHuM 0,0I.

X
4 . Puc. 38. I'padux nas
3 onpepeseHns Koosd-
frmuenra K
2 — S
Re™ _T_dmlt’
e w7 wf 0 w07 0t

s wacTENC /e £ 5 MM PEADABIMYSCEYD KDYDHOCTL ¢ Ha-
xopaT mo radx. I. Ilpx 4., >S4 & CHETyET DAGCUATHEATH COTJIACHD

f32]: .
“- 7‘”1//%/"’/7‘1"" Zz%,]qg , (10.11)
ThRe  Px - DAOTHOCTE HAHOCOR, T/M°;
P - OJDTHOCTH CPemH, T/M3; asBrc

a’clq - cpenumii reomeTpEueckul pasmep wacTHEU, pPABHHE 3 H
@ - MaKORMGJLRHE pasmep vacTEu, M;

€ » ¢ - COOTBETCTBOHHO HMHDMHS M BHCOTA GACTHL, M.

Ji18 HAHOCOB I'ODHHX DOK BEXNYMHA g%,c; M3MeHserTcs B Ipe-

nexex eT 0,83 mo 0,37. InA ODMEHTHEDOBOYHHX DACUETOB B CAydYae 0T-
CYTCTBEA HOTYDRHX NOHHHX BONHUERY 5C d,‘; MORHO OpMHIMAYTE DaBHOMH
0,6.

Tpafux olleHKE BAMARMS KDATEDHA HA OTHOCHTEJHHYD HEDOXOBATOCTH
4/ (rme 4 - BHCOTE IDSAH DT HOXBAJARA A0 €e rpecms)
npencraBiAcH Ha pRc. 39, He rpadmxe HaHeCeHH TPY KDATEUGCKHE TOUXM:
E25, €=~80 n E= 145 . llepBed - cOOTBOTCTBYET HAUo-

Jy craiuE 006pasoBeHMA I'PAN, BTOpPad - DemEMY HOT0KA, IPE KOTODOM

BHCOTA IpAJl IOCTAr26T MAKCHMSJBROTO 3HAWEHES /. tmax—- = Q8 ), 8

TPeTHA XBDAKTEPHSyeT NOAENA oMHB rpa} Opr § = I4,5. Iipm sHaue-
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HRAX € < 2,5 TpaHcDOpT HBHOCOB OCYmECTBJAETCA MOHOCHNOEM.
CIBHI yacTHlIl HauymEaeTCcs IpH AOHHOA HepasmuBapme# cropecTa
U,"y=/(w .

41 \
0.5
) \
04 \
/ Prc. 39. 3aBHCHEMOCYH OTHOCHTEJE~
43 ! \ HO# BHCOTH TDANH OT KpHTe-
42 pas
\
a1 A\
\ Ve,
2 5 10 15 Koo

BHcoTy rpan cJenyeT onpenenars:

npr 2§ < § <80 A a9 Bt -02%3 (10.12)
npr 8,0 < £< M5 A, =134 -0094 K”:/” (10,13)
1]

TiyOHMHa DASMHBA [OJ MOCTOM OE3 y46Ta MECTHOI'0 DA3MHBA GO~
aacko [33]

///’M :‘ﬁpﬂ +A;l5M + A4 /lrp J (IO-I4)

THe }’pn - TJyOHAa NOTORA OOCJKE oCWEre pPasMHBA NOZ MOCTOM, Mj

Algynahp - DPEpBUEHES PXYOMAH COGTBETCTBEHHO 38 CY€T MHOTOJET-
RoEx nepefopmEpoBaHMl B CTpYKTyDHOrO TpPEeHCHOpTa Ha-
HOCOB, M.

HNporao3upoBaHAe MHOIOA6THHEX ODADOIHHX DepefopmipoBanmit cJue-
IyeT BHOOXEATH [0 JGHHHM, OOJYYGHHHM B NepHOj IPOM3BOICTBA M3HC~
KaTeJBCRAX pacor.

Tay6mHa oOmers pasMHBa NOJ, MOCTOM C JUI6TOM peXMMa TpPaHCIOpP-
T4 HAHOCOB

ﬁ m = ;l 8/,6
s re @,,5) Bom/ (10,15

TIe /7T - [0KA34TeJb CTENeHH, NpAHAMaeMult B 38BECEMOCTHE 0T pe-
EEME TPaHCHOpTa HAHOCOB:
opr §<25 m =492 ) 25< §<80 m =067

F>80 m =775
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llpm ycrpelicrse MocTa 4epes CIYRLAKWYO peky OecnoiiMGHHOI'o
TENA, KOTA8 Gpos = # Bpom < Byer, BaBEcHMOCT (I10.I5) DpHAR-

M86T BHI:
_ Byon) L%
P prs = 2208 / 3,3,,/ , 10.16

rie  Byew - mmpuHa yorofiumBOTO pycaa (cM. pmc. II), M.
[pEpamense IJYCHHH 38 CYeT CTPYKTYPHOTO TPABCOOPTA HAHOCOB
cJenyer onpezendts Ho fopmyre A A o =065
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TPUIOKEHKE 2
IIPMMEP PACYETA IIEPEXONA C OIHVM MOCTOM
Hex e_JLaHHHE

PacueTHuli ypoBeHD BOXH Hyo = 7036 m
CpemnAs OTMETKE LHA pycJaa L0 DASMHBA Hes = 917 m
Cpensan oTMeTHa NOiMH Hy = 99,8m
BuToBas wEpmHa pycaa Bps = 750 M
llmpuna pasamea Bo = 5700 m
Ocumnft (pacuerHul) pacxox @y = 21400 Mm%
Pycnosoii Oureso#i pacxon Qs = 10700 M
BuToBO#l yKJOH CBOGOAHOY DoBEepXHOCTH Js = 800005
Cpennan OnTopas IJyORHA NOTOKA ks = 5,04 m
HoanoTa DaBouka 71 = 45
Cpepsim#t nuemeTp I'DyHTA B pycJe dep = 02 mm

IyMHa GoJbmero NOXXCJa B 30HE PASJHMBA by, = 3400 m

JTonoJHUTEABHO HEOOXOLEMO EMETH cJenyoumi rpaduuecknsi mare-
puan: I) mopdocTBop mo ocu Oepexofia; 2) OJSH MOCTOBOI'O HEPEXoHa;
3) sonoMepHu# rpafux pacueTHoTo naBsopxa; 4) rpafuk oCecneweHHOC-
TH ypoBHeil.

I. PACYET YIMPEHWS PYCHA IIOL MOCTOM M HASHAYEHUE
OTBEFCTHA MOCTA

OnpejiesaeM CTeNeHp CTECHeHWA NOTOKa Nonxonxamu No Hopmyxe

(5.1): =£,!£g 21400
Gos  W700

Yacrora 3aTonacnus moim A, = 80 %. llo aGx. 5 BosMoxno ymd-
peHne pycJa IOJ MOCTOM, OOBTOMY CJGAyeT NpOH3BOAKTH Pacuer mEpH-
HH pycJa NocCiHe DasMHBA.

lo rpafuxy (oM. puc. 13) mpu P,y = S0% 4 B=300 Kpy=q68,
o rpajuxy (cm. puc. I4) mpr 7 <45 n B=2 6 K,=<479 .

o gopmyse (5.3):

BPM=BP5/Zﬁe£J/)A/ﬂKp% ”'// )
Bow= 750 [i200°%% ). 0,49+ 0,68+1] - 838 m,

rre Kosppuumen? K o = 0,68 (cm. puc. I3);
Eospaumert K = 0,19 (om. puc. 14).
84

=200



OnpenesuM ReoGxomumoe (MMHUMMAJBHOE) GTBEDCTHE MOCTA LO
(5.6): = 33#/4 +Zf0”+z/ykp.:/'2 Py =
=77-838 +24+8 +2 .2 ‘38 =969m

llpuHAMaEM OTBEPCTHEE MOCTA DABHHM 969 M.
Jlazee Haxonum cTeleH: CTECHEHAS NOTOKA HOXXOXaMH Ho QopMmyae

(5.2): Q
A Qo5 *Gns (L =Bom) °
-8 s 21400 - 18700
THe = - 3
e Gre~ 2 G, 00 535~ I Mo
B - 21400 —194.

T 70700 +2,51(969- 838)

No puc. I3 npu B,y =80% #n B =194 Kpy, =455. To puc. 14
UpR /71=05 u B =794 Kp=478

8,;,=7f0/(/,94 1) 01 455 +1 / E1Zm;  Bow S Bop
lIpuRMMaEM 0TBEDCTHE MOCTS pPaBHHM 969 M.
2. PACYET OHUETO PASMHBA IIOIl MOCTOM
IJIf onpefieJIieRA I'DYIDH MOCTOBOT'O Depexois Halmem BpeMs npe-

HEeNBHOTO Da3MHBA Cone o ps (Ripa+2 X
= 172620 g,

IJMBa 30BH CRATHA paBHA MHE GOJNBUErS HOAXONA
Zc ——/J”_JZ””Mv
Ja8 ompeleseRMA eNMHAYHOI0 PACXOXE HAHOCOD UpH dep =02 mm
no puc. 3 naxommw Ag=335-70 % n As=45%5-70"* u ne pac. I6
Voo =478 mi
e /y,=_?£€_=ZZZZ”,-—=/2MA.
»e 6,,, Bos 119-750 " '
o,
Torza 75‘ (&,/ +/43) {Vps‘Vﬁe,o) VPS =
3,35
=liz9% 57510 2 -q78)12°% = 5050~ mie.
(kxpenemeu koa{iuumenr, yunrusavma# Gopuy Bopomkrm no (6.4):
Keo=a4(22 T -25) 48 =04 (L ~45)% a8~ 422
Nlo meTopuKe, H3XoxeHHo# B HMI-72 ra. X [IO]BPOBSBBIIGH pac-
ver CTpyeHanpapianmell pamOH B ODoxyueHa ZB ¥ = 430 m. lipa
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9T0M OTHOCHTONBHAA IJAMRa BEPXOBOY namou

. Caq _ 430 _
X Come 3400 ~ 473

Torna t, = Conc' Frog (Kpe +2X) -
¢ 772800 -G ¢

- 3400-11,9 - (082 +2- 0.73) =507
772606 505 107 507 cym.
[IpOROJIXETOMBHOCT: DACIETHOTS NABOLKA GOTJACHO BOXOMEDHOMY
rpafury Z,,, = 58 oyr.
Crae 5%
Z,  do7

CornacHo Tads. 6 pror HEpeXon oTHOCETCA K 1Y rpynoe MocTo-
BHX N6peXoxoB, AJjs koTopoft raAyCERa o0mers pasMuBa ONpefeJderTas

=q12L 0,75

00 IANOTETAY6CKOMY npene /
Brs 3
Pom(r) = Fers //3 —7/’7 [B [7—.&) =

750 %%

%
=119-Jl19%1) a5 1 18 7.

413(1-0,73)

JiA npopepRE PpYIOH MOCTOBOI'O NEpexXola 00 BTOPOMY OPHSHAKY
oopejiesaem IIYyCHEY paswMHB8 [0 BepXHeMy npepedy (cx. puc. I5)

?nae
pE B=19 4 7?:“%72

A;=[,+05'3)( t"a‘) =//+”';3/0/2ﬂ7%9=a;;
Torna
Brs %5
Promge)™ P /(8 % 1)n K;«*’/[B oy A)] -
-11,9/t19%-1) 45" 0:”f+1/[73/’ 0,3)] - 1576 m,

Popmy” 088 = 187085 =159 N> Hpufy = 715,78 m.
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CrenoBaTenbEO, I0 STOMY NpUSHAKy mepexor oTHochFes kK 1Y rpyo-
ne.
3. PACYET MECTHOTO PASMHBA ¥ OIOP

3.1. Onpepexnenne pacderTHo#t mmpmen ¥ KosdfUnreHTOB

fopMH ONOpH
BuI  omOpH M €e pasMepH IpencTameHH Ha DHCYHKe.

o) " PYBE= 1036 M

a,
){ e ,
e
st " e, — r—— — — — -——-———————Ar- — e —— B — e+
Ep=2m 1M T
3
I b b
= R B
x sl X N
150) 280 5] S] D] &
5m ™ ~ &
4,9 . @
oS
777 7 7 YA L w4 77 (A "

K pacyery MecTHOro DasMuBa y MocTonoft

OHODH
8 ~ BEJ BRoXb MoCTA; O - HONGDSEK MoCTa

PacueTHy® MEDAHY ONODH HAXOUEM Ho Qopmyse (7.9)
E=auby + Aepbcp+,8s .

= 4,5/18,7 = 0,24, €4, = 7,0/18,7 = 0,37.

onpernessem ne pac, 2I:

Kos(buumenrn 2y n Qe
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Qg=075; Qu=q7; Qup=1-Q¢-Qy=71-415-47 =415

€¢,8., 64 - coorBercTEyDLAA MADERA DIEMERTOB ONODH;
Bp=30m; Eecp =60m; Exw=15m;
E=aybytQpbcp +Qe85 =715 +315°60 +015-30=R24m.

Pacuernuft xoodfuunent Gopuu onopu onpereasem no (7.10):
/
Kp=Kp Ky Kpyr-Ke* Kun ' Ky .
Kosddunmenr /(,,' pacourTHBaem no (7.11):
!’
Ko =y Kop) + Qop Kpfip) + @y Kpp(8) = 0,710+ 0,15 7,24 +
+ 015065 = 1,0135

KosQpmumeur X» onpepensem nmo pme, 2I Kn= 0,95
lipn orcyTcTeMM HaKAOMHOZ rpamum AKyr = I,0.
Kooppmuuenr A, Hexommm nmo pmc. 24

S/t =255 =167 ; Ke=110

Ho puc. 21 Ky, = 0,93;
pu oTCYTCTBEM HAKJOHAHX cBafi Ay = I,0.
Toraa

Kp=10135-095-00-17- 09370 = 0,985

3.2. OnpejneJdenre IJIyOHHH BOGPORKH MECTHOI'0 DasMHBA

CKopocTs Halerawmers Ra oOoopy NoToKa MoxHo HafiTE no Qopuyre
(7.5):

V=lop (,—,——) = 155 /,’,’f) % 155 mp.

HenrGoJbuyn FAyOHHY MECTROI'0 DASMHBA IPA NOCTYIAGHAMR HAHOOOB
(> Upep ) paccuntupaem no gopuyse (7.I):

et Ven (7-)" Koo Ky ;
Hy9%° go B
/’Vlff'/y) ) (L)L 599 < 2
Cnenomtenno, /= 0,67

A=17-V24. 8¢ (’rf 5985 10 =456 m

3,70
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4, PACYET XAPAKTEPHHX IIONIIOPOB
Havaypmu#t nopnop ompemensem no Jopmyse (8.1)
As
a4 Za = A1 ( ﬁ -7 _) ,

TR Ay =2 fype Iy (14 %) = 3 - 3400 0,00005-(7+413) = 0,286

Bik) onpe;uenennsﬂznanneu CPeZHON TJyOHMHy pasMHBa HA NHKe
Neppore pacuerHoro DaBOXKA

4
Zon = bops +07(hpmfyy~ Fops ) = 119 +07(75,38-11,9) =14,62 m

B no gopmyxe (8.7) xosdumEeHT pasMuBa

’
B~ Lo B + e Ly = Bpn) #,62-813 +3,8(365-413) _
P05 Bog # Bys (Lpg = Bpy) 11,9750 +38/969-750)

7,24 .

g

Ipg  g=I94m ﬁa’= 1,24 (cm. pac. 35) A, = 2,75.

Ompepessied 4 Z  yeTonoN LOCJGI0BATENBAHX IPHCAREeRME.,
Ecou pacuer nauars ¢ & =1, To sHaueHHs A Z, He CXOmAT-
CA, NODTOMY 38 HavaiLHOe SHAYGHHE NDHHAMACM £ =1.1,

I. Iipa é-jaf,/, 420-—-/3/)&5"/1; = 11‘4-04"-;,'04:an
, 75
AZ, =qg258 712,% 1) =9288 m

’

2. Ipu 4 Z,,= ﬁi‘éﬂ{é,aswm; &, = f’%"_‘lﬁ -
s
3,04 +4394

= = 70%8 ;
- %0 B
"103'4""’6‘0%{') = 2326 M.
3. Ipm ~ 2
Ay~ G343 o 300, &, DU1LH0 ..,

S04

42 <, 275
23 '283(————————-, =4 34,
1’”7710/3 ) 2 .
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4. ”ﬂ” AZJ6= QJ%L_W=/,35-7; 6‘4‘5,'04 r4,351

275 504
1070 %% 1) =43494

= 1070 ;
4 zﬂ7=0,268(

4,357 + g,
Npukumaen A Z, = ——7—-—&: 235

OpH 5ToM & = 1,070.

Op» 7, = 0,00005 < 0,000I nosmul Hoxuop mepes, MoCTOM
AZ=A4ZF, =035 m
llopMocroso#t nomnop onpenessem no dopmyae

2

AZM=A3(T77§‘_‘""7)—A4
rre Az =1 ~
it 3 2 ZC/K ~7J/e *X) =2-,- 5400'0’00005'/é+0;/3):0,181

opR B=79 w P =127 (éu. pac. 36)

As =350
Ag= 0 n=dds.v5 . ‘
29 ’
UE 3 3 3
A= Wps + U S Wns L2 70 719+065° 4350 . 3
VElw,, - t+4e = Mx_m =152:
61%ps +3 Wns) ﬂ,ll-?/;.ra,ﬂ,g#;;p._;'g) h2stoc;

dy=(ds~72) Lm=-Bps - - 969- 750
Y )30~9’- +42=(7,52 /,Z)m+zz=zzg;

U= = Brs _ 27400
P Bom  hsLog-ao) . 74,82 75038 (365750 " W8T M |

Ag=l22:181°- 152-014°

=749 .
2947 g

Onperensem 47, meromom DOCAELOBATENBAHX IDECIUXCRRR:
I. Npanumaew £, - 1,0, Torme 4 3m=l,/l’//i;’: ~1)-47149=4304

U4
e 4Zpy = +g,304 =0 752 ;
Bp= P00 Bop + hps s ~Bom) 1442-750+38 (969 -250)
= 94 —= 72137 ™M
M 9
- 7
Em,= - 2,/;;:;/53 -q02 ;
’
A2, =0181(— 35 ) _ps49=0q209
3 /,,p/z /0/3 ,) Il’ 9 7
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3. 4,952 +0 209 127 44 187
= = : LI TG787
az,, AL 20209 9181, &y 72 i = 1015
A2, =181 (— 25— -1) ~4149 =~ 8,204
L0157

qR04
4. AZM‘—:ﬁ_’!.’_zi_——-. =1,07€,'

72,17 +0,793
w0193, &, LRI

72 17

A Z,,,ca,rx//__f_'f_

=1 ) —q749 = 4202 .
1,016 °%

9793 +4 202
lpnummaen 4 Z,, = - 229m

MaxcEMarBRu# nopnop y HAcHDB paccuATHBacM no GopMyse
Y ZM“’Z + 75££ ,

BL%_ 4 194507 %
e & - .;—/ cme = '9//2::7/ L3400 = 2635 1.

Torna AZ, =035+ 400008 - 2635 =4 48 ur.

HPANOEEHKE 3
IPYMEP PACYETA IEPEXOIA C LBYMA MOCTAMM B IIPETEIAX
OBUE} 30HH PA3IMBA

PacomoTpeM BapualT nepexona ¢ yCTpoACTBOM AODOJHETEJNBHOIO
0TBEpCTEA HAa pycJoBolf DpOTORe.

Hexonuue paERue:
Cpensss ofMeTKa IH8 DPOTOKM A0 DasMHBa Hpln)= 982 m

bBuroBaA mMpHHA pyCJA8 OpOTOKH Bpsfn) = 150m
Pycnoso#t Ourope#f pacxonm HPOTOKH Qps (n) = 675 m¥e
OrsepcTHe MOCTE uepe3 KOpeHHOe DYCJo Lyn)~ 7200 m
OTeepcTHe MOCTa 3Epe3 OpPOTOKY Lomp) = 350m
PacueTHNA ypoBEHh BHCOKOM BOAH Hrve = 703,6m
Cpennss OTMETKA [IH3 DycJs N0 DasMHBA Hps =917 m
Cperinas OTMETKa No#imu Hy =99,8m
BuToBas mmputa pycJa Bps =750m



llEpEEA pasaEBa B, = 5S100Mm

Ocum#t (pacuerHul) pacxon B0 = R0 000 r134
PycxoBoft GuroBok pacxox 8 ps = 77700 pm3e
BuToBo¥ yRJAOH CBOGONHOHE HOBEPXHOCTH Ts =g 00005
Cpepuss OHTOBAA TAyOMHA NOTOKS Hs =504 m
HosnoTa DaBopxXa 7 =45

Cpenunfl nHameTp PPyHTa B pycJe Aep <42 mu

Hasmauaem TDH NoXOXSHR: BONOpPAasKeabHod JyuEmm (cm. pEc. 1
Opea, 3), BHUECKAeM OCmHi#i DASMHB NOL OGOMME MOCTGME 0 I'HIOTETH-
9ecKOMy npenexy ( %,.() ) B C ero y4eToM - HauaipHHE HOZ-
mop ( 2474, ), a sarem - oGmmit mommop ( 42,5 ).

S
$200 )
SONS N SN

Prc. I. IlnaH MOCTOBOTO } ~ 4675 ]

L | —~— pYCno 1
nepexena ¢ ABYMA — trt 775
0TBEPC THAME }x\ M. 4125

] - A et ¥

Iy I 42900
- | } | 2w
i B e
j | - PYeng
M”WL >y TP
S
AZps, M
29—\
1
4%5 r—t————— D Prc. 2. K onpenexeHEm pacxona
an 3 g o e S MOXNY OCHOBHEM X Iof-
2% | Gom, MEHHEM MOCTAMH
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PacueTH cBefieHH B TaCaHLy

HenmeHoBanue PacueTHas I noxox. 2 noJox, 3 noJox,
napameTpa fopmyxa BOXOD. BOXOP. BOROD.
JHRER JAHEA JIHHAR
Bom - 4000 3800 3500
Bam Bo-Bom 1100 1300 1600
Qnm - 2550 2930 3500
Rpm - 17450 17070 16500
Pom (5.2) I,4 1,37 1,326
Pom (5.2) 2,5 2,87 3,43
Lexe om (6.2) 2800 2600 2300
e (6.2) 525 725 1025
™ (6.5) 0,38 0,276 0,19
Xom (6.5) 0,14 0,154 0,17
4 pmcoy Taox. 6 14,84 14,61 14,29
Ropm(m (6.8) 10,20 11,32 13,00
P, (o) (8.7) 1,207 1,19 1,168
Pw(n) (8.7) 1,46 1,566 1,726
AZ 500 (8.1) 0,159 0,128 0,105
aZo¢n) (8.1) 0,095 0,118 0,136
0 (o) - 2200 2400 2700
Cocn) - 4675 4475 4175
AZ o0 (10.2) 0,148 0,1I9 0,096
AZ o5 en) (10.2) 0,082 0,102 0,119

CTpOEM KDHBHE H3MEHOHWR OCHEX HOJICPOB B HYJeBOM CTBOpe HAR
MoCTa 4epes DPOTOKRY AZ,s5.n) =f{@av) B OCHOBHOTO MOCTE AZp

=f /0,,,,, ) B 38BACHMOCTH 0T NOJOXSHHS BOLOpasueabHON ARAMA
(oM. pme.2 mpma, 3). llepeceuenme Kpupux neet 42,5 = 0,109 m
& = 3130 us/c. rorga pacxon,,npExopAnufics nHa OCROBHO% MOCT,
COCTABET: (), <&, ~ 4 ,,, =20.000~3.130 = 16,870 Mm% .
JanpHefmat pacuer DpPOESBOAMTCA ANA KAEKOT'® MOCTA OTNeABHO DO
METOIEKe, H3J0XEeHHOX BHmE.
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