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I. OBIME NOJOXEHIF

I.I. VcnoassoBaEMEe BORMOOTBONA H NPEHAXA INOSBOJAET HC-
EMOIATH NEPEYBAAXHEEME I'DYHTOB B OCHOBAHRH NOEKDHTHR M mO-
BEpXHOCTHHX CXOEB J6THOTO NOMS NOPEDXHOCTHHMN ® I'DYHTOBHME
BONaMA, NOBHCHTH IPOYHOCTH, YCTORYMBOCTH H ROJTOBEYROCTH
a’pONpPOMHHX NOKDHTHR, & Taxxe COKDATHTh HON6THHE NEDHOIH
BpeMEeHH H YJAYYNHTH YCXOBEA SKCIAYRTAMHE I'DYHTOEHX JIETHHX
TOJIOC.

BOZOOTBOX E APEHAR TEPPHTODHN a3POXPOMA ROJXHH IPOEK-
THPOBATECA C YIOTOM EAMMATHIECKEX ¥ IEIPOTEONOIHIECKEX yC-
z0BEft pafioEa CTPOETENHCTBA, THENA BOXHOTO IRTAHWA, KOHCTDYR-
m a2pOXPOMAHX UOKDHTRS, BEPTREANEHOf NXAHNDOBKE TEPPETO-
PEE 23pOXpoMA, pexseda MecTHOCTH X JPYIrEX $arKTopoB.

I.2. T'pyETOBHEe OCHOBAHEA CHEAyeT NPOERTHEPOBATE C yde-
ToM xexeHwa Teppuropum CCCP Ha wMaTHqgeckme 30&H (pEc. I);
TENOB MECTHOCTE IO TEXPOTeOJOTHISCKNMM yCJOEESM (radn. I);
BEZOB E CBOfCTB rpysETOB B pafioHe CTDORTENLCTEA 23POApPOMA,

Tadmnma 1
Tan TorasaTes® yBIAXHEHAR
MEeCTHOCTH
1 2
I - cyxme [lopepxHOCTHHR CTOK OCecnedeH, TPYHTOBHE BOIH
MecTa He ORA3HBANT CYNMECTBEHHOTO BIMAHWA HA
JaxHeHWe BepxHe# ToMTA I'DYHTOB €CTECTBEHHO-
TO OCHOBAHHS
Il - cupue NosepxHOCTHHR CTOK He ofecHedeH, HO T'DYHTO-
MecTa BHE BOIH HE ORKASHBADT CYMECTBEHHOI'O BIWSHAA
HA YBISXHEHHe BepxHefl ToJmH rpgg'mn. Houru
C UpHJHAKAME HNOBEDXHOCTHOT'O 3a00JAYMBAHREA,
BedHOft B OCeHBD HOfRIAeTcA 3acTOR BONH Ha
NOBEPXHOCTR




I 2

e

il - MOKpHE ggymome WIE LAATEARHO CTOSMEE BOXH (Coaee
MecTa CYTOK), DOBEDXHOCTHHE BONH BAEANT HA YB-
JaxHeERe BepXHER ToimE I'DPYHTOB. 09BH TOD-
{sHHe, OTrJNeeHHHe ¢ IPR3HAKAME 3a00ARUMBAHUS,
a TarXe COXOHYAKW ¥ NOCTOAHHO OPOMAEMHE Tep—
PHTODHE 3acymMIMBHX olxacredl

Tpemevamms; I, Jma I xomsaTeyeckofl 30HH THI MECTHOCTA
B RAXHOM KOHKPETHOM cJydae IOJEeH ONpeNeAATHCA IPH Ipo-
BEJIeHHH M3HC C y9eTOM MeCcTa PACHOJORCHHS JJEMEeH-—

TOB a3pONpPOMa (TeppacH pex ¥ 03ep, TYHEpa, JECOTYHIDS
H T.N.), BAXMuMd MOXO-TODIMHOTO IORPOBA, CILIOMHOCTH
€ro pacHpOCTDAHCHHA ¥ TOMIMHH, HANRYHA NONSEMHOTO JHAA,
HaIMEPSAOTHHX BOX H XP.

2. TpyaToBHEe BOXH HE ORASHBANT CYymMECTBEH-
HOTO RIMAHEMA HA YBAAXHCHHE BepYHefl Toim# TDyHTOB, €C-—
JH ypoBeHH IDYHTOBHX BOJ B IPEJIMOPOSHHE Hepmon 3ale—
TaeT HEXe pACYeTHOR rAyOMHH HpoMmep3aHws Ha 2 M B Go-
Jee - B IJEHAX, CYTJIMAKAX UWiIeBaThHX; Ha 1,5 M B Go-
Jee -~ B CYI'IEHRAX, CyHECAX NHICBATHX, ga 1 m - m Go-
Jee — B Cyuecsx, HeCEAX NRICBATHX.

I.3. OTHeceHme TDYHTOBOTO YyYaCTKA K TOMY HIH HHOMY TH-
Oy TRIPOTreOJOTHYECKAX YCJAOBAH# BHIOMMAETCH 1O JNAHHEM NOYBEH-
HO-TPYHTORHX OCCHEROBAHME B COOTBETCTEMA C I, 4.2 TJIABH
CHull "Aspoxpomu. HOpMH NpOERTEPOBAHES",

I.4. IIlpr TpOERTHPOBAHMH BOJOOTBOLA H IPEHAXA HA adPOl-
pOMax YYHTHBADTCA CJACAYXIEE THNH BOTHOT'O NHTAHMA T'PYHTOB:
HaMHBHOE, amMocPepHOe, IPyHTOBOE, TDYHTOBO-HAIOPHOE M ITy-
YHHHOE o

HamypHOe IMTaHKe (3aTOIIERWE) BH3HBAETCH IPATOKOM HO-
BEPXHOCTHHX BOJ C y4YaCTKOB, DACHOJOXEHHHX 3a IpeXesaMR JeT-
HOTO IOJIT, & TaKXe moxpeMoM BOIH B Oimxaiimem BojoeMe BO
BpeMA HaBOJKOB WM IJMTEJHHHX MHTEHCHBHHX JHBHElH.

AmeocfepHoe IHTaEME BHSHBaeTCH JOXKISBLME OCAEKaMil X
TAJHMH BONAMH OT BECEHHEro CHeroTadHud, XapakTepHO IJA ILIO--
maxet ¢ MAJHMM YRJIOHAMH,

TpyrTOBOE IMTAHWE XapLKTEPUSYyeTCs IepeyRIAXKHEeHWEM IO-
BEPXHOCTHE JIETHOTO HOJS B PEsyibTaTe KANWLILIPHOTO NONHATHT
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BJIATE OT YPOBEA I'DYHTOBHX BOE, CTEKANNMX ¥ YaCTHUHO 3aCTa¥-
BANEXCH HA BOZOYIODHOM CJXO€.

T'pyRTOBO-HANOPHOE NETAHME OGYCIORICHO HPHTOKOM I'DYHTO-
Boli HamopHO#t BOXH IO BOXOHOCHOMY CJOD, NEDEKDHTOIO CJOeM
CA2GONPOHENAEMOTO T'PyHTa (raMEH, cyrympka). Hamop Bomm cos-
JaeTcs 3a CUeT NONNOPA BOAH B GJM3JEXamEX BOJOEMAX WM IpH
CTOKE TPYHTOBOR BOXH ¢ 6oNee BO3EHMEHHHX YSACTKOB.

[yumHHOe NMETAHME BH3HBAGTCH OTTAWBAHWEM BECHOR JENSHHX
KPHCTAJIOB M JHH3, HARKOIUICHEHX B TPYHTe Sa SHMHEA IeEpHON,.

Bce THON BOZHOTO HRTAHHS MOT'YT BCTPEUATHCA KaE B 060-
COGJIEHHOM BOJIE, TAK ¥ B COUCTAHWH HECROJBKAX M3 HHX.

2. TIPOEKTUPOBAHNE BOIOOTBOJA W JIPEHARA
HA ASPOJIPOMAX

2,1, 3anauaME IMPOEKTAPYEMHX MEpDOIpMATHI IO BOXOOTBOAY
H IPEHaxXy ABIANTCA:

3anmMTa TEPPHTOPHH A’3poJApoMa H YIACTKOB HCKYCCTBEHHHX
HOKPHTHE OT SaTOIUICEWA NPHTOKOM JHBHEBHX ¥ TajlHX BOJ, CTO-
RaMX CO CMEXHHX BOJNOCGOPOB, & TaKXe NPHTOKOM BOJH H3 Cim-
xaflix BOZOEMOB NIPE NMOXNLEME YPOBHA;

yaAyameHAe CTOKA,C60p HOBEPXHOCTHHX BOX M3 3aMRHYTHX
NOHMReHHR H JIPYTEX IepeyBIAXHAEGMHX MECT, a Takxe BOJ, CTe-
RKamuax ¢ NOKPHTER R npuieraomux K HAM I'PYHTOBHX BOZOCGOPOB;

NOHMXEHHe YPOBHA IPYHTOBHX BOJ| NONA NCKYCCTBEHHHMH IIO—
KPDHTHAMA B H2 OTAEJIbHHX I'DYHTOBHX y4acTKaX IpM HAMAIAR HX
BHCOKOTO YPOBHA;

mepexsaT I'PyETOBO-HAHNODHHX BOX, NOCTYNANNEX E JETHOMY
HOJ C TeppuTOpMH, opmMukammedt k asponpoMy;

cGOp B OTBOX M3CHTOUHOH BONH M3 APEHEDYNUEX B I'DYHTO-
BHX OCHOBAHH# HCKyCCTBEHHHX IIOKDHTHI.

2.2. BonoTBOIHHE H IpPEHAXHHE CHCTEMH a®POXPOMOB NOJXE-
HH TPOEKTUPOBATEHCH € YIETOM CJELYRUAX OCHOBHHX IDHHIMIOB;
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odecnedeHne GeSONACHOCTA BHIONHEHHS B3JETHO-IOCANOY—
HuX omepamuft camoJeToB, YTO NOCTHIAeTCA NPABKNBHEM DPACIO-
JOXCHMEM BOHOOTBOLHHX X IPEHAXHHX CHECTEM B IUIAaHe M HeolXo-
IEMofi IPOYHOCTHED MX KOHCTPYKOZH;

ofecnedere SKOHOMEYHOCTH IPOEKTHPYSMHX MeponpesaTnft,
ROTOpOE IOCTHraeTCA BBeHeHHeM Hamrdojee NEeNMEBHX H afifer-
THBHHX MEPONPHATHZ 10 BOZOOTEOLY M IPEHAKY TEPPETODHE 23—
PoIDOMA; HCHOJH30BAHMEM COODHHX KOHCTPYRIAR H3 3JEMEBTOB
SaBOJICKOTO H3TOTOBJIECHHMA; ITPOEKTRPOBAHEEM BOJNOOTBONHOR H
IpeHaxHOR CEHCTEMH HaEMeHBmME® HPOTARCHHOCTH, ¢ MEHMMANHHEM
mepecedeHueM a3POXPOMHHX HNOKDHTER;

odecneYerne BO3MOXHOCTH NepCIeKTHBHOTO DASBATAA a3
PoxpoMa Ge3 CcymecTBEHHOTO mepeycTpoficTBa BOROOTBONEOR X
IpeHaxHI# ceTH.

2.3. llepexsaT ® OTBOX NOBEPXHOCTHHX BOX, HOCTYIAKOEX
K a’pofpoMy C BHENHMX BOXOCGODPOB, OCYHECTRIAETCH C IOMOIEBD
BATOPHHX KAHAB, PACHOJOXEHHHX 3a IpefesaMA JIETHOTO IOXNH.

Ing sam@TH TEPPETODEE aspoxpoMa OT NONTOILIEHHS I'DYH-
TOBHMH BOJGME C BHGMHEX BOXOCGODOB MOTYT JCTPAEBATECH JOB-
9He EAHARH MM XPeHH.

SamETa TEPPETODHE aspojpoMa OT 3aTONNEeHMA Bogoft ns
GIm3jexamax BOXOEMOB IPE NOXNHATHRE B HEX YDOBHA BOXH MOXET
oGecneTaBaThca yerpoficTpoM orpaxzammef NaMCH WM NJIAHADO-
BOUHHME DENCHHAMH, 3amETa OT NOXNTOIIEHEA — YCTpOfcTBOM BOXO-
HEeOPOHENAEMOTO 9KpAHA B TOAmE BOJOBOCHOTO CJOd, ycTpoficT-
poM Geperopoft RpeHR H IPYyTHEMA COODYXEHEAMH.

PacuerEnt ypopeHb BHCOKOZ Bom (PYBB) mpm Heodxomamo—
CTH SAWETH a3POAPOMA OT 3aTOIIEHAs HABOXKOBHME BONAMH CJe—
AyeT NPHHEMATH C BEPOATHOCTHD npeBhmeEmA 1:100 mia aspom-
pomvos kxaccos A, b m I:50 nna a3ponpoMoB KPVIEX KJACCOB.

2.4. Jl1n DpeImyupexneHEs NepeyBIAXHEHWS TIPYHTOB NO-
BepxHOCTHO# B TpyHTOBOft BONO# NOJXHA IMPOERTAPOBATECH COOT-
BETCTBYImAS BOJOCTOUHO-INPEHAXHAS CHCTEMA.

BoRnooTBONHHE M IpeHAXHHE CHCTEMH I'DYHTOBHX IUlomamef
NPOEKTHPYDTCA TOJNBKO Ha ydacTKax JETHOTO IOJA C Heodecme-
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YeHHHM eCTECTBEHHHM CTOKOM NOBEPXHOCTHHX BOX B CIydae, €CJm
HCIpaBleHHe pesbefa ydacTka HyTeM IPOH3BOICTBA 3EMIAHHX Pa-
60T Iy ofecmedeHHs] CTOK2 OKA3HBRETCH HENeaecOoOGDasHHM.

2.5, llna ypajnemdss NHOBEPXHOCTHHX BOJ M3 3AMKHYTHX IOHW-
HeHME NOJKHH YCTPAMBATLCA TANHBERHHE KOJONMIH C BHITYCKOM BO—
AH U3 HAX B KOJJIEKTOPH, OTBOIANME BOLY 3a IpereH aapoXpoMa.

Ha oTHesbHHX yvacTKax C YKJIOHOM NOBEDXHOCTE, He obec-
neumsanmeM crox (menee 0,005), B 30HAX M3CHTOYHOTO, & TaK~
Xe IePEMEHHOTO YBIAXHEHAS NPH HAMYAM CJIAGONDOHRIAeMHX (Tum-
HECTHX, IHJIEBATHX) T'DYHTOB, HA ROTODHX CGOp IOBEPXHOCTHOR
BOXH XPYTHME yCTpOZCTBAMHA, HAUDHMED, TAJbBEKHHMA KOJOIIEMH,
HEBO3MOXEH, MOXET OHTh YCTDOEH NOBEDXHOCTHHE HpeHax, COC-
ToAmE# M3 ocymmrerxelt, codmpaTtenelt m KoarerTopoB (pHc. 2).

5,

A

IS -
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Puc. 2. Cxema nosepxHOCTHOr'O ApeHaxa TO-

BOT'O yY4acTRa aspoxpoma: I — ocymmTess; 2 -

codmpareNb; 3 - LOJUIEKTGP; 4 — TOPR3OHTAND;
— CMOTPNBCZ ROJOIEN,

2.6. [l1a moHMZelM:. YPORHI TPYHTOBRHY BOL JW/F0 WPeRy—
CMATPHBaTBCA yc~poilcTno rayGunnoro apesaxa (pse. 3). Jlpeun
OpH 3TOM HEOCXOZFMO Pacliofarath MapajuiesbRo IMIPOM3OTHHCSM.
BargyGneHue NpeH ¥ pacCT i MCOKIY HWMW onpefersmwrcsi pac-
qeToM.

2.7, BomooTeomHLE I APEHAXHHE CACTCMH ADPUIPOMIINE TO-
KpuTRA NOJXHH OLOEKTEPOBATRCS B COOTBETCTEMM ¢ no. 6.1-
6.30 rsapd CHE "AopompuMu™. HepMmy NpOCKTH{MBAITLI®.
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Pnc, 3. Cxema ycTpoificTBa TIYORHHOTO IpEHAMA
JIETHOT'O IOJA: 1 - KOJIEKTOp; 2 - COCHpaTeJb,
3 - Ha; 4 — TFODH30HTANL; S5 — THIPOU3OTHI-
CH; 6 — HOpMa OCymeHMa; 7 - JempecCHOHHAR
Kpapasd

[lpn 5ToM MABEMMAJIEHOE BO3BHIEHWE IHA KODHTA HAN ypoB-
HeM I'DYHTOBHX BOX M BEPXOBOAKE (HODMA OCYmMEHRA) NOJXHA OHTH
He HURe 3SHaveHmlt, YRA3aHHHX B Tall. 2.

Ta6mma 2
Bumy rpyHtra ecTecTBeHHOTO | MummmasbHOe BO3EBHNEHHE IO
OCHOBAHUA KIMMATHYECKHM 30HaM, M
I it Iy Yy

Ilecox:

cpexelf KpymHOCTH 0,8 0,7 0,6 0,5

MeJKEit ¥ cynmecs 1,3 0,9 0,9 0,8
Ilecok, cynech u CyI—
Jmnox'mgxesame K 2,0 1,6 1,6 I,4
Cyrmmuox Taxeult, IJMHM 2,0 1,5 1,2 1,1

IIpamevan#e, 3a pacdyeTHH! ypOBEHh I'DYHTOBHX BOJ CJENYy-
€T UpAHAMATH OCERHm! ypoBeHh, & IPA OTCYTCTBHE HEOO-
XOJAMHX NAHHHX — HAMBHCHEH BO3SMOXHHHA ypOBeHBb, ONlpene-
Jiaemuit 10 BepxHeit JmMimHM OrJjieeHMs TPYHTOB.



<.8. BomocTcuno-Ipera<HHe CHCTEMH HPOEKTHPYNTCA IO Of-
HOE M3 Tpex NPHKIMNMABHNZ CXed BOXOOTBOXA M J(peHama VHIII,
PI, «C, neppoHOE ¥ crenyyomaJIoOK ¢ HCKYCCTBEHHHMY HOKDHTIA-
mu (puc. 4).

BomooTsox m mpeHar no I cXeme NPOEKTHPYNTCA IJA aspoli-
POMOB B 30H2X H3CHTOYHOTO M NepemeHHOro yBiaaxaeHms (Bo II u
I xwMMaTRYeCKHX 30HAX) NpM UMPUHE CKJIOHA NMOKpHTAR 30 M m Go-
Jee M HAMYEHA TJMHACTHX U NHAEBATHX TPYHTOB, CKJIOHHHX K IIy-
vemup. Jlonyckaerca I cxeMy IpEMeHSTHh IDH NMDHHE CKJIOHA Me—
Hee 30 M OpH COOTBETCTBYNHEM OGOCHOBAHEH,

Ilo 1T cxeme nOBepXHOCTHAA BOXA, CTEKammasg C IOKPHTHH,
cOpacHBaeTCA HA T'DYHTOBHE OCOUNHH H IO HAM B I'DYHTOBHE JOT-
Kd.

BomocTeon m mpeHax 1o II cxeme NMpoexTHMpyoTres NS aspo-
IpOoMOB B 30HaX M3GHTOYHOr'O, IIE€PEMEHHOTO, & B clydae IJHMHHC-—
THX ¥ CYTJMHEICTHX TDPYHTOB H B 30HE HENOCTATOYHOTO YBIAKHE-
mua (1Y wmmaTuveckas 30HA). Kpome Toro, II cxema mpAMeHseT-
CcA Tak®e NpH ycTpoiicTBe CCODHHY. NOKPHTHA, B TOM WHCJE B
JCJIOBMSiX, IJSI KOTODHX OGHYHO DEeKOMERIyeTcH NpuMeHATH I cXe-
My.

Ilo I' cxerte BOZOOTBOIHHE MEPOODHATHS B BUIE T'DYHTOBHX
JOTKOB ¥ KOJIEKTCPOB IDEXYCMATTHBADTCHA JMIL BHOOPOYHO. 32—
KPOMOUHHE JDeHH He ycTpamsawTcsa. Bomooreon mo I cxeme mpo-
EKTEpYeTCs Ijid aspoXpoMoB B 3acymumpoit ¥ iMaTHdecKoli 30He
M 30He HENOCTaTOunoro ymiarHemusi (IY mimMaTHYecKas 30Ha)
opm I tume mecTHocTH (cM. Tadr. 1), a TakEe B IDYTEX KOMa-
THYECKAX 30HAX NP HAAWYMM XODOWO JPEHMPYWIWMX I'DYHTOB (ne-~
COK, NecYaro-TDaBuiiHad cMech) W OTCYTCTBUE YCJOBHMM mx Dpas-
MHBa,

2.9. Ly cHuzenusa IMameTpa TPYS IVIABHHX KOJUIEKTOPOB,
0COGEHHO KOJLICKTCDOB GOJBNOL NPOTAKEHHOCTH, MOKET UPERy-
CMATPHBATHCA YCTPOHCTBO Pery/mpyommx dacceiiHoB, HpemHARRA-
UeHHNX A9 copa M3GHTKA JHMBHEBOI'O CTOKA I NOCJEIYRMETO
€ro copoca Hocje OKONYaHHA CTOKa depe3 TPYOH KOJUIEKTOpa
YMEHBIIEHHHX I®amMeTpoB (pmc. 5).

I0
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Pnc. 4, CxeMH BOZOOTBOIHHX T HaxauX cucTeM (mpodmis
¥ IUIaH) aspPONPOMHHX HOXpHTHi: I — TampBeXHHll KOJOUEN,

% — TPYHTOBHH JOTCK; 3 ~ OTMOCTKA; 4 — HOKDHTHE; 5 — JIO-
TOE B KPOMRE HNOKDHTUH; 6 ~ cMOTpoBo#f Rosozenm; 7 - oc-
HOBAHWE C TPEHMPYNIMM clOoeM; 8 - NOXNENpHEMHHR XoJomen;
9 - mepenyck; — KoJuiextep; II - 3axpoMovHas HpeHa;

I2 - oCHOBRaHMe (Ge3 KPEHWDYHMETO CJOA

T



Prc. 5. Cxema veroolicTBa perympymmero daccefina
Ha agponmpoMe: a — ImaH; O - paspes mo I-I;

I - TarpBeXHHE ROJOZEN; 2 - NepenycK; 3 — LJAB-
Huff KOJUIEKTOD; 4 - KOJIEKTOP; 5 — cMOTpPOBOfi KO-
Jojen; 6 ~ peryimpymumit accefin; 7 - TOPH3OHTANB

Hanosmemue ¥ omopoxHeEme GaccefiHa OCymecTBIAETCH Te-

pe3 IepeunycKkHyD TPySy 2 (cM. pHC. 5), HMEHIYR YRIOE B CTO-
POHY KOJUIeRTOPOB. HamonHesme daccefiHa IPOMCXOIMT HDE HANOD-
HOM pexaMe pPacoTH KOJMICRTOpa 3.

llesqleco06pa3HOCTh YCTPORCTEA perymMpymmEx GacceiHOB

JOJIXHO OHTH OGOCHOBAHO TEXHUKRO-DKOHOMHISCKWME DPACUYETAMH.

2.I0. BomOCTOKH ¢ yYACTKOB MCKYCCTBEHHHX HOKDHTRE,

CTOYHHE BOXH C KOTOPDHX MOTYT HMEThH HENONYCTEMYD KOHUEHTDa-
D -3arpisHeEnl (IWomanxu MofikM ® T.HO.), MOTYT HDOEKTHEDO—
BATHCA B BREME CAMOCTOATENHbHO# BOXOOTBOXHO# JMHWM ¢ Nomaded

I2



cTouHOf BOMH B COOTBETCTEYINME OYMCTHHE COODyZeHES (CM. pas-
rex 7).

2.II. [Ipx mepERe cKEoEa B ,pammoft 25 M, ¥ yriome cKiO-
J;, passoM 0,0I5-0,025 pexoMeHAyeTCS NPEHEMATL MEDRHY
sorka B’ passoft I0 M B JRIOH CTODOH JOTKA J, pABHEM
0,05-0,08, lipn mHpEHe CKJoHA,paBHO# I0-IS M, yRAOHE CREO-—
Ha 0,0I5-0,030 peroMeHRyeTcd OPHHMMATH EMDEHEY JOTKA DpaBHOR
5 M R YRJIOH CTOPOH JOTRa, pasmmk 0,I0-0,I5.

3. KOHCTPYHI SJIEMEHTOB BOJOOTBOJHHX
¥ TPEHAXHHX CHCTEM

3.1, OTxpuTHe JOTKE B KpoMxax NOKpuTHE (cxema I ma
DPHEC. 4) HPOERTAPYNTCA TPEYTONBHOTO CETYCHAST BIHOXH HE3OBHX
KPOMOK HOKPHTEA. HAa NOKDHTEAX JEYCKATHOI'O HPOJRIL JOTKE
OpPEeRYCMATPUBADTCSA ¢ NEYX CTOPOH.

JoTROBHIf PAN NJMT BXOMAT B PACOYYD MMPHHY HOKDHTHI,
Ima Bl ¢ omHocraTHEM mpodmieM, IpynnoBux MC, NEppOHOB H
CNEMLIOMAKOK ¢ HCKYCCTBEHHHEM IIOKDHTHEM, MADRHA CENOHA KO-
TODHX cocTamiufer Golee 30 M, JIOTKWM MOJXHH HPOCKTHDOBATHCA
mapuuo#t 5 M u ruaydmmoft I0 cw. Jime HII xsycrarHOTo Ipodmia
H YYaCTKOB MCKYCCTBEHHHX NOKpHTH# PJl, MMexmmxX MHDHHY CKJAO-
pa 30 M ® MeHee, JOTKM B KPOMKAX DOKDHTHS yCTDAMBADTCH TOXH—
KO B HCRIWYATEABHHX CAYYAAX OpH HamiezameM oGOCHOBaHuE, I
PEHA JOTRA JOJXHA OHTH 4 M, rayomHa 8 cM, B OoCTaNLHHX CHy-
YafgX NOBEPXHOCTHAA BOJA NOJXHA COpacHBATHCH HA T'PYHTOBYD
oGovuRy,

Iips HeoOGXONEMOCTH pasSMepH JIOTKOB YTOUYHANTCS IyTeM I'mJj-
PABRIMYECROTO pacvera,

lipomoJbHEHEe YRJIOHH JOTROB C HCKYCCTBSHHEM NOKDHTHEM
JoxxEH OHTH He Medee 0,0030, B cayJae MeHBREMX YRJIOHOB IO-
KPHTHA JOTKAM NPHIAETCH MMIOOGDasHHE Npodmish ¢ MEHEMANHHO
HONYCTHMHMA NPOZOJbHHMA yrJoHaM# 0,0030 (pEc. 6).

I3
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Pac. 6. Jloror mI00GpasHOTO npodmJia
HompHuE paspes): 1 ~ momepxmocTs aaponpom(rg)pg

HOEDHTHA, 2 - ITHO JOTEA; 3 — JOXIEIDUEMHOE YCT—
gggcgo-zf - MeTaJLTMYecRasd pemeTEA; O — NEPENyCK-—

3.2. 3arpuTHE JOTKH, B TOM Yuc)e H ORICOGPA3HOIG IIPO-
(s, TPOEKTADYNTCA BMECTO OTKRDHTHX JOTKOB B CIy4adxX, KO-
Ia pacCTOAHUA MEXNY NOXNEIDHEMHHMHE KOJOIIAME OTKPHTHX JOT-
KOB OKASHBANTCA IO THEAPABIAYECKOMY pacueTy MeHee 40 M,

Saxpurnfi JOTOK EMeeT XOpOdYaTOe NONEPEYHOE CEYCHHE H
DpOXOMbHHE YKJIOH mHa He Menee 0,005. Ipm mAnooGpasEOM Ipo-
HOABLHOM Ipofmie HavalpHOe 3ariyCleHWe JOTK2 IIPHHAMAETCH
I5 cu. Ho mumHe JOTKA yCTPAMBANTCA TEMIEPATYPHO-YCALOYHHE
mBH vYepe3 30~-50 M, Ilo Bceit jimEe JOTRA B MeCTe COIPAKOCHO-
BEHAA €r'0 C MCKYCCTBEHHHM HOKDHTHEM yCTDAaWBAETCHA MOB MAPH-
Holt 2 cM, KOTOpHit 3amoJHAETCHE MACTEKOM.

8.3, OTRpHTHE JOTKM B OTMOCTEE NOKDHTHZ XOJXEH GHTBH
TeX Xe pasMepoB, YTO E OTEPHTHE JIOTXA B KDPOMEAX NOEpHTHH.

3.4. TpyHTOBHE JOTKH, C IOMOMBD KOTOPHX OCYMECTRISACT~
cf NepexBaT X OTBOX B JLORKENpAEMHHE yCTpoiCcTBAa NOBEPXHOCT~
HO# BONH ¢ 23POXPOMHHX NOKPHTHE M TDyHTOBHX oGoumH (cxeMa
II 5a prEc. 4), a Takxe ¢ NpEIETANMX TPYHTOBHX Iiomameli a9
poxpoMa, NPOEKTHPYDTCA TPEYIOJHHOTO CedeHHs.

MuRMMaTbHOE yIaJeHWe OCH JOTKA OT KPOMKH HOXpHTHS HII
NOJXHO OHTBH He MeHee 25 M, OT KpOME® NOKpHTHA PJ - I0 M,
[IpoRONEHHE YEJIOHH JOTEOB HPOEKTHPYNTCA He MeHee 0,005 mia
cyUecYaHHX, [eCYaHHX, IPaBeJHCTO-MEeCEHOYHHX TPYHTOB M He
meHee 0,007 1A TVMHMCTHX H CYTJHHACTHX TPYHTOB.

I4



[lpz MEHBIAX YKJOHAX B 30HAX A3GHTOTHOTO ¥ IEPEMEHHOTO
VRIAXHEHUsd, 4 OPA DUMHACTHX ¥ CYIVIEEMCTHX I'DYHTAX Takxe ¥ B
30He HEJOCTATOYHOTO YBRIAXHEHAS ¢ HeJNbl YIYImeHHS yeJomuf
IJA c60pa W OTBOJA BONH HO OCH TPYHTOBHX JIOTKOB JCTDAHBA—
eTcd "JOTOK B JoTKe" (pEC.7) Wm yRIANHBADTCA TPYCUATHE OCY-
IHTeJM C yJIoHamm He meree 0,005,

2
/8

Puc. 7. Cxema ycrpoiicrea "joTka B JoTRe": I - as-
POXPOMHOE NOKDHTHE; & — OTMOCTKA; 3 — JOTOK B JNOTEe

Iipr 3HAYATENBHHX NPOXOJHHHX YKIOHAX TPYHTOBHE JOTKH
IpOBEPANTCA IOyTeM pacdeTa Ha ycToliYMBOCTH UDOTHB pPa3MHBA
TpyHTa JoTKA. lIpM HEOGXOMMMOCTH JHO JOTKOB HOJXHO OHTH
JRpPEILICHO .

3.5. JloxnenpueMEHEe B TAJIHBEXHHE KOJONIH COODPYXAlTCH
H3 COODHOI'O RJIH MOHOJHMTHOrO XeJe3o6eToBa. JoXIempHEeMHHE
KOJOIIH pacHoJArapTCA HO OCH OTKPHTHX JOTKOB B KDOMKaX HOR-
putnit (pac. 8), a TaxbBexHHE KOJONIH — IO OCH TPYHTOBHX
notkoB (pmc. 9) ¥ B SAMEKHYTHX IOHWXEHWAX pexbeda. [lpm Hamm-
YMM B OCHOBAHEAX IOKPHTHIl NyYMHACTHX ¥ NPOCANOYHHX I'DYHTOB
YCTPAaHBaNTCA NOXNEIPAEMHHE KOJONIH WM KOXIENPHeMHEKH MeJ-
KOTO 3aJOXeHNA — HoxpjenpueMAne BopoRkm (pmc. I0).

JoxnenpueMHre ¥ TaTbBeXHHE KOJOAUH YCTaHABIMBAKTCA
Goxpmeit CTOPOHO! IEPIEHIMKYIIPHO OCH JOTKA HA pPACCTOSHAH
Ipyr OT Ipyra, yRasamHOM B Tali. 3 (411 NORZENIPHEMHMKOB),

a Takxe BO BCEX 3aMKHYTHX NOHMECHHSX ¥ B ROHIIE JOTKOB. Pac-
CTOfIHNE MeENy TAJbBEXHHMM KOJOIUAMA IDHHMMAETCA B IpEKesax
I100-300 m (Tadn. 4). YrRasaHHHe DACCTOSHEA MOTYT yTOYHATHCH

IOyTeM TUAPARIMIECKUX DacueToB (CM. I, 4 NpuiomeHus 1),
IS
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Puc, 8. Jomnempmemuuit KoJdogen ¢ pemeTrol 3 OXHOTO 3BeHA: I - NPOCMOJEHHAA NEHBKA;

4 - necovHO-CHTYMHHE KOBDHK; 5 - BozoycTofwm-

2 = HEepemycK,; 3 - OHTYMHAA MACTHEA;
Bt "—maxonannonym;S-onopmpm

TPyHT; 6 -~ meMeHTHHE DacTRoD;
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Pic, 9. KomcTpyxums TaIbBEXHOIO KoJoima: I - meGemowmas OTMOCTEA ¢ NpOMMTHOf On M
Ha 6-8 omM; 2 - DemeTRa; 3 - CTEHRA RoJOZmA; 4 - nepezslycx; 5 ~ mrarosag HOXYURA; & -
’

CcJo#t neMeHTHOTO CTBOpa; 7 ~ BOMOYCTOHUMBNIt TDPYET — OPORMANKa A3 npocuo.neﬂﬁoﬂ
nemsRu ToxmEHOE [-I,5 oM
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Pnc, I0. KOHCTpyKIEA ROXNEHPHEMHOTO KOJONIA MEJKOTO 3aJoXeHHA (BapuanT ¢ omHoft pemer—
mﬂS: I - aspompoMHOe HOKDHTHE; 2 - ReJeSOGeTOHHAd JIOTROBAA IUMTA; 3 - Bameska menel
IeMEeHTHEM DacTBOPOM COCTABA I:é; 4 - pemeTka; 5 - OTMOCTEA ¥3 MEGER ¢ NpONHMTHO# CHTY-
MOM Ha 6-8 cM; 6 — mecdaHoe OCHOBaHHE; 7 - 3 MOYBad XpeRa; 8 - nepemyck; 9 - CTHEO-
Bag Myfra; I0 -~ cmapHOe KOJEHO ¥3 CTAIHHHX TPYO C ammgposnﬁaoﬁ oGmaskoft; II — IpoK-
JafmKa B3 DpocMoseHHOR nemskEm; I2 - U230 OEHHIt cJoft A3 OHTyMHO MACTHMRM; 13- TNOBEPX-
HOCThH QJHA KOPHTA HNOR JOTKOBHMA IUMTaM# Oe3 NOXNENpHEeMHUKOB; 14 - NOBEDXHOCTh XHA KO-
PHTa HOX ILMTaMi ¢ HORKENpPREeMHEME BOPOEKAMA



Tadmwia 3

PaccToAnma MexNy NOXMEIDPHEMHEMH KOJOX-
navm, M
CRATHHX |omHockaTHHX HIII ® mromam-—
Hpog;mnmggxggﬂonu H IWIO- |Eax ¢ mxsgl_moﬁ CRACHA NO-
manxagﬁc KDHTHA 60 M
UHpAH A=2-3 A= 3-4
CKJIOHA X0
50 M MM/MEE MM/ MIE
0,0030-0,008 100-150 100-1I25 75-125
Boaee 0,005 150-200 125-150 I25-150
[[pumevanme. A - MeTeOpoJOTMUYSCKHE mapaMeTp, XapakrTe-

pysyoi#t MHTEHCHBHOCTE PACYOTHHX NoXue# mpHEATOH NOB-

TOPAEMOCTH, ONpeleAeTCa o dopmysre (4).

Tadmna 4
PaccTosHuA MeXIy TANHBERHHMH KOJOIUAMH, M
HA JBYXCKaT- |HA ONHOCKATHHX BII Ha XIByX-—
llpomosmEHe |Hux BIII, maoIrowankax c nmpnuoﬁ CKaTHHX X
JKIOHH NHA |majKax ¢ mw- [IORpaTHit 50-60M M rpy{omHockaT-
JIOTRA puHO#t 1OKpH~- | HTOBHX oGoumHax 20 [mux PII,wo-
'gxca)ﬁnoso- a-23 A 34 mamaxi i, 8
M n iy, hy off ;o
rggnmm MM/ MAH wa/iom [BEFUE 2
0G0YRHAX BHX
25 M 0009IHMHAX
10-2> M
0,005~ 100-I50 I125-I50 100-125 | 150-200
0,008 150-200 | 150-250 | I50-I75 | I50-250
0,008- 100-I25 100-125 75-100 | I50-250
0,015 200-250 | 200-250 | 200-225 | 200-300

lIpnvevanma: I. B uncoaTese yEasaHH PACCTOAHUA MEXELY
TAaXbBeXHHMH KOJOANAMHA X0 OCH IPYHTOBHX JOTKOB IPH CYy-
NeCYaHHX ¥ IeCYaHHX I'DyHTAX, B 3HaMeHaTeJe - TO Xe
IpY CYTJHMHKAX B TAMBAX,

2. B cayuae ycrpolicTea “"JOTEA B JOTEE™

WM ocymHTesel NO OCE JOTKOB Dac
HHME ROJIONaMA CJAeHyeT IPHHMMATH

I9

CTOAHEA
75-100

Mexny ramhBeR-
M.



B JoTRax maaoodpasHoro mpodmna (cM. pEC. 6) paccrodEmMe
Mexny NOXNeHpHeMHHME KOJXOJIAME onpexessercd uo Gopuyre

. h,_h
b 5557 @

e ?,,,., - paccToSHEe MeXNy KOXICIDHMEMHHME KOJON—
TAMHA
h - rayomma zoTRa 3a BaveToM I-2 oM;

7 - DpomoABHHE YKJOH NOBEDXHOCTH NOKDHTHR
(B MecTe ycTpoficTBa JOTKOB);

J.u); - JKIOHH YURCTROB fiHA JOTKA MEXIy KOJNOK—
naM (me memee 0,0030).

Joxnenpaemase ROJOMUH ¢ META/JMYCCEKHMA DEHETEAMH HS
ONHOTO 3BeHA (HOPMAJNLHOTO THNA) YCTAHABRIABALTCH B JOTEAX
C IPOXOJBHHMA YKJOHaME no 0,005; ¢ pemeTKaME H3 NBYX SBeHb-
eB (ycmieHHOTO THNA) IpE yRioHax 0,006-0,007; c pemeTramm
H3 TpeX “BeHEEB - IpH yRIoHax 0,008 m dorxee, a Tarkze ecum
EOXONIN piCP JOXEeHH B 6ECCTOUHHX HOHMXCHHHX MecTax H B KOH-
e JOTKOB. lIoBepXHOCTH IHHmMZ JOXNENPHEMHHX KOJOJNEeB C JIBY-—
ME B TpeMd pemeTKaME EMEeT YKJOH B CTODOHY Hepeuycka. Jloxme-
OpREMEHE BOPOHKH C PemeTRO# A3 OIHOTO 3BEHA yCTPAWBaDTCA B
JOTKAX C IpONOJBHEME yEIoHaM® xo 0,005, ¢ pemeTkame U3 NByX
3BeHbEB IpA yRJIOEax Goxee 0,005. Mecra compAxemuit moXmempa--
€MHEKOB C IOEDHTHAME JNOJXHH GHTH BOIOHEIDOHMAIACMHMH.

TaxpBexHHE KOJOMTH YCTPAHBADTCA C DENETKAMH H3 IBYX~
Tpex 3BeHpes (upr mMpmHe KoJommes 0,3 M), PemeTsm pacmoxa-
raprca Ha 8-I0 cm HExe npurerammeif rpyHTOROH NOBEpPXHOCTH
B conpArapTca ¢ Hel BOPOHROOGpA3HO# OTMOCTERO# M3 medHA C
mpomaTKo# OMTyMOM Hpm mmpmHe oTMocTka I1,0-I,5 M.

3.6. JpeEH yCTpamBanTCA A NepexsaTa H OTBOJA T'DYyH-
T0BO% BOZH, & TAKXe BOAH K3 JPEHMPYNIMX CJOEB HCKyCCTBEH-
Hux noxpuruit (pmc. II m I2). Boma B XpeHaxHyD TPYOy LOCTY-
naeT Yepes OTBEPCTHEA W mMeJ¥, yCcTpampaemie HO ee mmMHe. Jlpe-
HH ycTpamBapresd 23 TPYS amamerpom 100 MM m Godee; s3a mpe-

20.



IeJaM#t JISTHOTO IONH BOSMOXHO NPEMEHEHWE RKePaMUYecKhX TPYS.
BHIyCKY M3 JpeH AORXHH yCTpPamBaThcd HE Dexe deM depe3 I25w,
JEAOHH XpOH NOMEAH OHTH He Menee 0,005.
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Puc, II. BapMAHT KOHCTDYKOMH SaKpOMOYHHX JXpeH: I - as-
POXPOMHOE NOKPHTHE; 2 — JOTOK B KPOMRE NOKDHTHA IJIyOH-
HOE 8-I0 cM; 3 — oT™OCTHA; 4 -~ ,u;ge yEmas Tpyda ¢ BHYT-
DPeHHEM IuaMeTpOM Dy~ 75-100 wma; 5 — TPYOASA 3aCHI~
Ea M3 KPYOHO3EDHHCTOTO IEeCKa, 8 - cuoft MXB I 0UecoB
2-3 cM B IJIOTHOM TeJe; 7 - IecuYaHoe OCHOBAHME

MonePeYMMIY  Pa3PEY

Prc, I2. BapuauTH KOHCTPYKIME I'NYCHHHHX XpeH: 8 X 6 -
XPEHH COBEPHEHHOTO THHA; B - NPEHA HECOBEDMEHHOTO TH—
na; I - mecTEHll IpyHT; 2 - KepHUHA; 3 - JEIBTpymmag
3acHOKA; 4 - cJoff Mxa, OYeCH WiW MMHEpaXbHas Bara; 5-
TpY6a acGecTONEMEHTHAS = I00 mM; 6 - mexs (mpommx)

B 6e; 7. — IECOK C KODDIHMIMEHTOM QUIFTPACMM HE MeHee
7 M/CyT.; 8 - Omecor; Y - meGeds; 10 - medeEn, Brpaméo-
BaHHEHA B IPYHT =T



BomonpremHue meJM WM OTBEDPCTHA B JIPEHAXHHX TPyoax
yCTPamBawTCA COOKY MJM CHU3Y TPyOH, HEJH yCTDaWBAnTCA B
sune mpomwnoB Ha I/3 ee mmamerpa Ha paccTosHuM 30 cM ApyT
OT Apyra WM B BUXe oTBepcTuit Toil xe miaomamm. CTHIm @ Ipo-
pesu TpyO Bo m30exaHue WX 3aWieHHA OCKJIANHBINTCA OYeCaMu
WM MAHEepaybRo¥ BaTO#. CTHKN TPYyO COEIMHADTCH MEXIY cosoi
6e3 yILIOTHEHAA.

3.7. B 3akpomModYHHX HIpeHax (WIHTPYyOmas OCCHIKA YHRIANH-
BAeTCA Ha BCD BHCOTY OT TPYOH N0 Bepxa IPEHHPYMmMETO CJOS
OCHOBAHHA, B TJYOMHHHX IpEHaX - Ha BHCOTY, OOECHIEYNBANIYR
ycrpoiicTeo PusTpynue odcumkm (cM. puc. I2). Ipm mcmosm-
30BaHMM 3ITHX IPEH KaK 3aKPOMOYHHX NPEHHPYNIMil cJO#d OCHOBa-
HHS NOBOIMTCA IO IpeH. PEeKOMeHIyeTCA 3aCHIKY HHXHeHd dYacTh
3aKpOMOYHHX JpeH Ha TJyGHHY IO BepXa TPY( BHNOJHATL U3
KPYNHO3EPHAUCTOTO MaTepdata ¢ KodP{uimeRTOM (mubTpammd GOJE-
1M, eM MaTepHuaJa IPEHVDYDNMETO OCHOBAHWA.

3.8. dmsTpymime oGCHMKM TPY( IUIyOMHHOTO JIDEHAXA B CO-
OTBETCTBMA C COCTABOM ADEHUPYKIMUX I'DYHTOB MOTYT OHTE ONHO-
CJAOIHEMA RJM MHOTOCHOAHHMH, BHCOTa& 3aCHIKA COBEPHMEHHOTO
npeHaza  Hec  npmmmvaerca pasmoidt 0,6 raySury H |, mo
He MeHee D +50 cM, BHCOTA 3aCHIKM HECOBEDIEHHOTO IPEHAXA

Hew upumHmMMaeTca pasHo#t 0,7 rayémua  H , HO He me-
Hee P +75 cm, PIe ‘D - HapyXHHE IMaMeTp TPYOH.

Iipr pacuoJoXeHHR JpeHaXa B NECKaX I'PaBeJHCTHX, Kpym-
HHX # cpeiHell KDYNHOCTH RKOJIXHH IPOCKTHUPOBATHECA OMHCCIOHHHE
OGCHIKA ¥3 TPABUA WM meCHA, & B MEJKHX ¥ OHIEBATHX lecKax,
cyuecax ¥ NPH CJIOMCTOM CTDOEHIM BOJIOHOCHOTO IUTACTa ~ MHO-
TOCJOiiHHe OOCHIIKH .

LJsI BHYTDEHHETO cJiof QUJBLTDYMIMX OGCHIOK INpHMEHSEeTCsS
rpaBnii, a Ipu OTCYTCTBAE €r0 — HeGeHb M3BEPIEHHHX IOPHHX
[OPOJ WM OCOG0 HPOYHHE DA3HOBUTHOCTH OCANOYHHX IODOX
(KpeMHACTHE M3BECTHAKA B XODONO CHEMEHTHPOBAHHHE HEBHBET-
puBIMecsS NEeCYaHMKH). JUIf BHEWHETO CJOSA OGCHIOK NPAMEeHAnT-
cA KPYHNHO3EDHHCTHE NEeCKHd.

3.9. BOKpyr IpeHAXHHX TPyO YCTpampBaeTcs (QHILTRYMHAs
oGCHIIKA NOROGDAHHOTO COCTABA ¥3 I'papMA WM WeCHd. OCcHura



IONXHA OGAAZATH HOCTATOUHOH BOXO3aXBATHBAKMEN! CIOCOGHOCTHD
Ind npEeMa nocTynamme# BOIH.

HlogGop Pparimit ¢uIETPyOMAX OGCHAOK NOJIXEH ITPOX3BOIMTH-
C B 3aBACHMOCTHE OT THNA {WILTpa E COCTaBa HPEHVWPYNIEX I'DyH-
TOB M3 YCJOBAS, YTOOH YACTHIH IPEHAPYNHMIETO I'PYHTA HE BHME-
BAJNCH X HE 3aWMBAIA OCCHIKA, a TPYOH H WILTDH He 3acops-—
Juch. JIA mpeAOTBpameRHs 3aWMBAHAA 3aCHIKM HEOGXOINIMO,
YTOOH
0 . _Ds . _Das
—%$10. —E:$20 Y s €5,
e Na(Deo, P T.X.) — ImameTp wacTRL uisTpymmett
OGCHIIKH, MeJIbYe KOTOpOrC B
OOCHIIKE HaXOIMTCA MO BeCy
N IIPOOEeHTOB €€ COCTaBa,

dn( dus, ds) - T0 me mpemmpymmero rpyTa;

De - RO{}HIOAERT HEOXHODOZHOCTH
b 3aCHITKI];

Do — xo3PPHIMEHT CTPYKTYPHOCTH
de SaCHIIM,

Ja OpemoTBpameHMs NPOHUKAHAA MaTepHasa 3acCHIKM B TpY-
OH IpeH HeoOXOI¥MO :
NpA ONHOPOJHHX 3aCHIKAX
t < (1,25 - 1,5) Mg
1P PA3HOPOJHHX 3ACHIKAX
t < (1,5-4,0 Dy,

Tme t - mMpHHA esm B Tpydax, KOTOpas He NOJIKHA
npeBHNATE 3-5 MM,

Jnagenns Day dnonpenessmTes ¢ DOMOMBD CYMMAPHHX KDH-
BHX TI'paiyJOMeTpUUYEeCKOTO COCTaBa 3ACHNKH H I'pPyHTA.

3.10. Lns ycrpoiicTBa IIyCHHHOTO M TIOBEPXHOCTHOTO Xpe-
Ha®Xa, a TaKXC 32KPOMOYHHX JIpeH KONYCRaeTcd MpHUMEHCHME TPy-

GOPRILTDOB, M3TOTORJIEHHHX M3 NOPACTHX BONONPOHHIIAEMHX Ma—
repratoB (6eTOHA, KEPAM3NTOGETOHA, KEDAMIATOCTEKIR H JID. ),

23



SBEeHbA KOTOPHX COCNMEANTCA MEXIY COCGvil ¢ moMombhn SiIacTHU-
HHX 3JemeHToB (pmc. 13).

|_—
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Pac. I3. Homcrpyrimsa mpeHaza m3 TPySoPMIBETDPOB: a —
monepedEnit_paspes; ¢ - SJACTEIHOE COEINMHEHWE TPYyGo-
¢masTpoB; I - TEYOOQEJIBTP maameTpoM S0 mMM; 2 — TNe-
COK; 3 — JIePH; 4 — XOpomo YJIIOTHEHHHH TJmMHMCTHH
TPYHT; S — BJ2CTHYHOE ILIACTMACCOBOE COCTMHEeHHUe

3.1II. llepenyckn OT ROXIENPAEMHHX H TaJbBeXHHX KOJOX-
IeB K KOJMJIEKTODY CJenyeT OPOEKTHPOBATH M3 ac6eCTOUEMEHTHHX
Tpy6 ¢ YCJIOBHEM xmameTpom I150-400 mm, yxuosom 0,02-0,03 or
JOXNenpEeMHNX KojomueB # 0,005-0,030 - oT TambpexHHX. Jm-
Ha TepeNycKa IOJ/MXEA OHTH BIA NOXKNEUPEEMHOTO ROJOAua He Go-
nee 40 M, a LA TaIbBEXHOTO He Gojee 20 M.

3.12. KownekTopH ycTpamBapTcHd M3 acCOIEMeHTHHX, GeTOE—
HHX B XeJe30CeTOHHHX TPYyG, PacHOJAaraeMHX BIOJE KDOMOK HC-
KyCCTBEHHHX IOKDHTHH HA DacCTOSHME He MeHee 5 M OT HAX.

[lpuMeHAEMEe TPYOH JOJXHH OTBEYATH TpeGoBaHmsaMm IOCT
1839-72%, 539-73%, 6482-7I%, I16953-7I, 12586-74, TY-33-6-75,
18599-73, llapameTpH Tpy6 npWBeneAn B npmiaoxeHnE 2. Jomycka—

24



eTca IOpEMeHedue TPyO ¥3 NPYTWX MATEDAAJOB, €ciE ofecledum-
BAETCA VX NPOYHOCTH ¥ yCTOAUMBOCTSH HyTEM pacuera.

MesumvaysHEHE TaaMeTp ROLIEETOPOB N0 YCJIOBHOMY IDOXOXY —
200 mM, MEHEMANBHNE YRJIOE - 0,003. IpE xmamerpax Tpys SO0
® GoJiee B COOTBETCTBHY C THEPABIMYECKHAM PACYETOM BOSMOXHH
MeHBIME YKJOHH.

ConpAxeHne TPYS HO TPacce KOIEKTOPOB (B BEPTHRAILHOR
ILIOCKOCTH) NOJIKHO BHIOJEATHCA "mHEANTa B WEJHry”. MuEmMars-
Hagd TXyCMHA 33aJI0XCHHA TPYO KOJIEKTOPOB ONpERENAeTCH HX IpPOoY—
HOCTHD ¥ HOJXHA OHTH He MeHee I'IyGHHH DpOMEP3aHmsd,

JonycraeTcs yRIAANK2 TPYS B 30HE IPOMEP3AHES HA MHHHE-
MAJEHOt, N0 YCXOEMD NPOTHOCTH, TAyORHe. B 3TOM ciydae KOX-

JMEETOPH NIPOEKTHPYOTCA ¢ MAKCHMANGHO BOSMOXHHME YKJIOHAME, &
B HEOOXOIEMHX CAYYasX NpelyCMATDHBAETCS yTelieEHe TPYC.

3.13. Iipe ycTpolicTBe XOJIERTOPOB B AI'DECCEBHHX Cpenax
JIOJDXHE IPOBOIMTHCHA NPOTHROKOPDOIMOHHNE MEDONPHSTHEA: CTANb-
HHEe TPYOH NOJXHH OHTh HOKDHTH CHADYXH SHTHKOpposkiiHoft m30-
asmpelt, HA YYaCTKAX BO3MOXHOI DJIEKTPORODPPO3HH ClexyeT HpeRy-
CMATPABAThL KATORHY® 3AUMTY TPYOOHPOBONOB.

3.14. Kepammueckme Tpycu (TFOCT 8411-74 m C66-74) na
aspoxpoMax xaaccor A-T mMoryT npumeHsTscs Rias yerpoflcrsa
XPpeHaxyo~BOJOCTOMNON CCTH TOXBKC S3 HpefeNaMi JIETHOTO HOMA.

3. 15, CrugobHe coClMHCHMA Oe3PACTPYOHHX OETOHHHX TDPYO
BHIOJOSIOTCA B MUe IACKCB MR PYJOHNOTC MaTepraaa (neprasd-
na, ‘fouan, pyocpompa), nakienpaemoro onrymEof macTmrof Ea
HPEABAPITCALHC DVMBRCHHYN HOBODXHOCTR TPYO C nociexnymmedl o0-
MASKOR A IKACSHHOID OMCKY OWTYyMOM, CTHKR KepawidecKmx =
ACANBOOTOURKX TPYO UPOMMATEHHOYO ASTOTORICHRN 3A%EJHBANTCH
npocMomsofl wakaclk n ontymuolt mactEroR, CrHKE Xene300eTOH-
HRX DPeRABAPATCHBHO HANPAREHENMX TPYO YIIOTHANTCH DE3IXHOBINE
RONBIIAME,

3.16. Ocnopanms nox TPyCamm, He3aPNCNMO OT EX KOBCT-
PYKIMR, ROXXHM COSCHCUNBATH ONNpaHme TPyO no Beell EX J/mRe
¢ oxpaTom TPyou He menee 90° mo oipymmocrz (pac. I4). Ac-
OecTONGMEHTHNe TPYON jmamerpod I50-500 aw yxzaausapnTCR BA
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CILIAHAPOBANHOE YILIOTHEHHO® I'DYHTOBOE ¥ HecyaHoe OCHOBAHHE
(rospfRMenT ymrioTHEHUS AA NECYAHWX H CYTJIHHECTHX IDPYB-
roB - 0,95-0,98, mma romamcTHX - 1,0).

8 2
Prc. 14. CxeMH yRJIAMEA TPYS KOJIEKTODOB: a — Ha
CILIHAPOBAHHKA H yIWIOTHEHHHE I'DyHT; G — Ha cOOD-
HOe OCHOBaHHE H3 XeJe300eTOHHHX GJOKOB; B - Ha
Tpasmitnoe Wm meGEHOYHOE OCHOBAHME; I — HAa MOHO-
JATHOE GEeTOHHOE WM Xele300eTOHHOe OCHOBAHHE;
I - Tpy6a roJmeRTOpa; 2 — OEeMEHTHH DacTBOP t:3-
1:4; 3 - cOopHOEe OCHOBaHHE M3 XeJe300eTOHHHX
GNOKOB; 4 -~ LemeHTHWH pacrTeop I:6-I1:8; 5 - me-
verTmuft pacTBop; 6 — MOHOJETHOE GEeTOHHOE MR
xeJe306eToOHHOE OCHOBakMe; 7 - medeHodYHoe, I'pa-
BEitHOe HAM IleCYaHOe OCHOBAHME

Ha caadux TpyETax OCHOBAHEE NOX acGomeMeHTHHE TPYOH
IpOeKTEpyeTCd M3 CXOS yTPAMGOBAHHOrO mMednA TommeoR IO cu.

BeronEne ® xele306eTOHHHE TPYSH NHameTpoM 300-600
JOJXHH YEKASNHBATHCH, KAK OPABAJIO, Ba COODHHE XeJe306eTOH-
HHE DJAEMEHTH, a TPYOH maameTpoM doxee 600 mm, Kar mpaBmio,
HA OCHOBaHME K3 MOHOJHMTHOTO GeTOH2 WM xene3o6erToHa. Heol-
XOAMMAS TOJNIMHE OCHOBAHEA YCT2HABIMBACTCA PACYETOM HA IIPOU—
HOCTH, MEHEMATEHO NONYCTEMAS TOJNEHA OCHOBaHMA 15 cM,

3.17. Ha ygacTrRax IPOXOXNEHWA KOJIEKTOPOB ION HCKYCCT—
BEHHHME HOKDHTHSAMA TDAHMEH NOJXHH yCTPAMBATHECA C BEPTHRAG-
HEMH CTOHEaMA B KpemieHEeM, OCpaTHad 3aCHIKa TPOW?ROIATES
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IeCYaHHM TDYHTOM. IlepecedeRme MCKYCCTBEHHHX HOKDHTARR RoJj-
JIOKTOPOM LeJecoo6pASHO NPOEETHpPOBATH mox yruom 90° K mpo-
HOJBHOR OCH NOKDHTHA.

3.18. BzaEmMHOe pACHOJOXEHFe BOXOCTOYHHX KOJLIGKTODPOB C
JPYrAME HHEECHEDHHMH CETAMH CJACAyeT BHOOJHATH B COOTBETCTRAN
¢ TpeGoBaHEWAME raaBH CHall mo IPOERTHPOBAHHD IeHepaNBEHX
IJIAHOB NPOMHIUTEHHHX NIpemnpasTult,

3.19, llmpuAy TpaHmeE ¥ OTKOCH CJAexyeT NPHHEMATL B CO-
oTBeTcTEMM ¢ rxapo CHull "3emudmne coopyxemmd. lIpasmia mpo-
M3BOACTBA ¥ IPHEMER pacoT™,

3.20. Ilpr HamIuE OocoOMX yciopufl (cxambHHe, TOPRAHMC-
THe ¥ LOPOCANOYHHE I'PYHTH) paspadaTHBacTCs HMHIMBRIyAIbBAf
KOHCTPYKIMA OCHOBAHMSA, BeToOHHNEe E XeZe306€TOHEHEe Ge3Halop-
HHE TPYOH BO BCEX T'PyHTax, 34 NCKJNUCHEEM CKANbEHX, IUIHBYH-
HHX, GOJOTHCTHX H mpocanodsmx Il TAma, KONyCKAeTCH YEIANH-
BATh HENOCPEACTBEHHO HA BHPOBHERHOE M yTPaMGOBAHHOE NHO
TpaHmeH Wi OCHOBAHEE M3 YIJOTHEHHHX CHIYIMX MATEDHANOB.

3.2I. Kogommi, CMOHTEDOBANHHE HA KoJAeKTopex (puc. I5),
JCTaHARIMBANTCA B Hadale KOATEKTOPOB, HA YTJAAX HOBOPOTA, B
MecTax H3MEeHEHHT YRIOHOB, B MECTAX NONKINUCHHS K KOMIEKTO-
PaM nepenycKOB I JPYIEX BOJOOTBONHHX JIEHM M HA IIPAMEX
yYACTRAX HA DACCTOSHHAX:

50 M mpr mEamerpe TPy HO 250 mm;

7™ - 250-400 wa;
I00 M ~"- 400-600 wmm;
I25 m - Goxee 600 mm.

dorMa CMOTPOBHX ROJOLUEB MOXeT OHTH KDYTJof M IIpsaMO-
yroapEO#, ee BHOOD 3QBMCAT OT KOJMYECTBA, INHAMETPOB M yI-
JOB TOBOPOTa HNONKMDYEHHEX TPYO.

MyHEMaJbHHE JAaMeTDH KDPYTAHX ROJONNEB HOJAKHH OHTB BE
TPyGONpOBOJAX THEMETDOM:

xo 600 mm T000 m
700 MM 1250 s
800-I000 mm 1500 mm
1200 wmu 2000 v
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Prc. I5. KoHCTpyKIMA KDYrJOrQo CMOTPOBOTO ROJOIUR C
3arsyoaernolt kpumkol (cOOPHuI ®M3 Zeae3006eTOBHHX
3peHreB): 1 - RpHNEA; 2 - 3aNenKa MaTofl IVMHOH CJO-

em I

0 cM; 3 - oTeepcTHa 18x6x2 cM; 4 - cpexHee

OETOHHOE KOJBIO C THE3NOM I TUepenmycka;
eoyCK;
5 cMm; 9 — GeroRHu#
0 - ZeJe306eTOHHOE

5 - cro6n D 16 mm;
NMPOCMOJICHHAA NEeHbKA
JoTOK (HAoWBAETCA HA MecTe);

zmmme; II — meGeHovHasd noiaroToBka; 12 — nemeHTHHE

—_Tne
=I,

Y

— OHTYM; 8B ~

pacTBop; 13 - HEXHee GeTOHHOE KOJBLO (OeTOEMpyeTCs

Ha MecTe); 14 -

Tpy6a RoLIeKTOpa; IS

- TODJIOEHAHA;

I6 - cGopHOe OCHOBAHME TOJ H; 17 - reMueparyp-
HHEt MOB pb‘= 2 TPye pa

cM

MuHEMATELHNE DA3MOPH NDIMOYT'OJBHHX KOJOIIIEB B 32BACHMO-
CTH OT TPYOH HamGOJBmEero rmameTpa D HOMKIE OHTHL HA TPySo-
NPOBOFAX NEaMeTpoM X0 700 v - mmua I000 wM, mrpEEaD +
+400 mM, HO He meHee 1000 mM; Ha TPYGOHPOBOIAX XmaMe TPOM
700 mm # Goxee — mmEa D +400 v, mepmra - D +500 mu.
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3.22. CMOTpPOBHE ROJONIH yCTPAMBawTCS, KAk NpPaBANO, X3
XeJie306€TOHHHX 3BeHheB (KDHIEER, TODJIOBUH IJA KDYTIHX TDPYG,
CPEeIHUX 3BEHLCB X JHNN). HAXENOD YacTh KOJAOAWEB ¥3-32 e He-
CTaHTAPTHOCTH IO BHCOTEe CJENyeT cCOoOpyXaTh Ha MecTe H3 Ge—
TOH2 MOHOJMTHO C IHAMEM.

Ha moJUIeRTOpaX ¢ 3arpASHEHENMA BOIAME IPEXyCMATDABADT-
ca EOJOIIH C¢ oTcrofinkkamm rpydmso# 0,3-0,5 M.

3.23, IIpr nepecevYeHMM ROJLIERTOpPOM I'pyETOBHX Bl cMoT—
POBHCG KOJOZUA CJeXyeT NPEeLyCMATPHBATEL C KDHUIKAMH, 3arJyCacE-
HHMH B TDYHT He MeHee YeM Ha 40 cM. B oCTamBHEX Ciyvuasx, B
TOM YHCAE KOJONHH KOJUIEKTOPOB, HIYMEX BHOJH Kpomox WHII,
yJCTpa#BawTC C KPHUKAMA, BHXOJLANMMA HA NHEBHYD IOBEDXHOCTH
R OTMOCTKO# BOKDYr HuXx mepmeEof I M ES medmd ¢ OpommTEO#,

[Ipr 3arJayGAeHHOM BapHAHTE KDHIKA CMOTDOBOTO KOJNOINA HS0-
JHDYEeTCH.

IIpAMOYTOJNBHHE CMOTPOBHE ROJOEUH ¢ pemerdarolf xpmmwof
B oTcrofinmkom raydudo¥ 0,3-0,5 M ycrpanBanTcd B NOHNXCHHHX
MecTax pesmeda I OTBONA NOBEPXHOCTHHX BOX. B 9TOM ciaydae
OHH BHIIOJHADT DOJb TANHBEXHHX KOJXOHIEB.

3.24. DHCTPOTOKE H IEepenayH yCTPAMBANTCA HA KAHABAX C
yraoHoM Goyee (,05-0,I0. Ilo ceoe#f xOHCTPYRIER OGHCTDPOTOKH
npencTaBIANT COGO¥ JOTEK® ¢ GoapmMMM YEJAOHAMM HM3 Marepmaia,
ofecIeuwBaniero DPONYCK BOMH ¢ GOJLNEMM CEOPOCTAME (OGHYHO
G6TOH ¥ XeJe300eTOH), a IepelaiH - JOTEKH C BePTHKAILHHME
W CIM3KAMEA K BEPTHKAJHHEM yCTyUam#, B KOHUE GHCTDOTOKA,
a Take Ha Kaxnolt cryneHM nepemajga CJEAyeT IpPeXyCMATDHBATH
TACHTE)H YHEPIHH HNOTOKA.

3.25, Orozosxu (OGHYHO GeTOHHHE HJIH EeJie300eTOHHHE)
YyCTAHABMBAKTCA B MECTAX IDAMHEANRA KOJIEGKTODOB K OTKDHTHM
BOZOOTBONHHM KAHABaM (BHXOXHHE OTOJOBKH) H B MECTax NOCTYN-
JIeHUS BONH M3 OTKDHTHX KAaHAB B KOJICKTODH ( BXOZHHE OY0JOB-
Ku).

CoermmHenns TPyO ¢ OTOJIOBRAMA BHOOJHAWTCA SJACTHIHHMA.
B mecrax ycrpoficTBa OrOJOBKOB BOZOOTBOZHHE KAHABH yKpEIIA-
prea MomesmeM Ha mEy 3-I0 M,
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IIpepHmenne JIOTRA TPYOH HAX XNHOM BOZOOTBOXHOE KAHABH B
BHXOJHHX OTOJOBKAX HOJRHO OHTB XocTaTouuuM (He MeHee 30 cm),
9YTOOH MCEJNYETH BOSMOXHOCTH HOANODPA BONH B KOJUIEKTODE.

IIpr HeoGXONMMOCTH HA BHXONAX ROJUIEKTODOB B KAHABH CJie-
IyeT yCTDPaHBATh TacHTeJH BHEPIMH IOTOKA. IIpA HeCIATOUpHAT-
HHX THEPOTEOJOTEYECKEX YCJOBEAX H GOJBHEX pasMepax BHXONHHE
OTOJNOBKH pPACCUMTHBANTCA BAa NPOYHOCTH H yCTORUHMBOCTE Kak
NOJNUOPHHE CTEHKH,

3.26. BonoOTBOZHHE KAHABH HPOSKTHDYDTCA 3a NpelreJiaMA
a3pOJPOMOB, Kak NpABHIO, MO KpardalimmM pacCTOAHHAM OT OTO—
JOBKOB JO BORXONPHEMHMROB. YKJIOHH XHA KaHAB, KaK OPaBRIO,
cuenyeT npREEMAT:E He Memee 0,002. Yruaomu memee 0,002 momyc-
RApTCHA HA OCHOBAHAM THYPARIEYECKAX PacueToB TOJNHRO ITPH CO-
CIDIEHAH MEHEMANHHHX CROopocTefl TEUYeHMA BOIH B RAH2BAX, €C-—
J¥ HeT 3amiMpanmd, [MpEHA Ka#AB IO ANy XOJXHa OHThH HE Me-
ree 0,6 M,

Kpyrn3Ha OTKOCOB KAHAB NPHHMMAETCA B 3aBACEMOCTH OT
BANA TpyHTa 0O Tada. I mpuioxesmd 3.

3.27, I'ayouHa KaHaBH oupeneidercs IHMEPABRIMYECKEM pac-
vyeToM. FpOBKA KAHABH ROXXHA DACHOJATATHCA BHINE DACIETHOTO
YpOBHA BOXH He MeHee 4eM Ha 0,25 M. B MecTax IDAMHKAHEA K
BONONDHEMHEKAM THO KABABH NOJXHO OHTH BHWE YPOBHA I&BOJKO-
BHX BOJ B BOJIOIPHEMHWKe He MeHee deM Ha 30 cM IpH BEpOAT-
HOCTH IIABOJKA OXNMH Da3 B IATH JAeT.

Pamuyc 3aKpyrJeHAd KaHABH B IUIAHE NPMHAMAETCA DAaBHEM
20B s mopopoToB mo Tpacce M 1I0B Ha NpEMHRAHWAX K JIpyroft
KaHaBe, THle B - NMPEHA KAHABH NO XHY.

Ha ygacTrax ¢ GOoNGUEME YRJOHAMHE H m3JoMamm pexpede (mpu
CROPOCTAX, HpeBHIAKNMX NONYCTAMHE HA DAsMHB) KAHABH YKpen-
ITTCA WM OpE COOTBETCTEYImMeM OCOCHOBAHHH COODPYEANTCH GHCT-
POTOKR H IepenagH,

3.28, Orpaxjapmme XaMOH, ¢ HOMONED KOTODHX HDOE3BOXAT-
cd 3amETa TEPPHTODHH ASPOAPOMA OT 3aTOIUICHAd IPH NONLeMe
YPOEHA BOXH B COCENHEX BOXOeMax, KAk NpABRJIO, CAENyeT YCT—
pamsaTh H2 JYACTEAX, HA KOTODHX BHCOTA JAMOH ¥ 0o0%BeM 3eM—
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JSIHHX PpacoT N0 ee CTPOHTENHCTBY OKASHBADTCS HANMEHBLEHMA.
Iipy BHGOpE MECTONOJOXEHRHS NAMCH HEOGXOIMMCO YIHTHBATH BOS-—
MOXHOCTEL pa3sMemeHMd HA TEPPRTODHE MeXNy JCTHHM NOJeM H OI'-
paxgaomeft namdoll axxyMymmpymmero caccefiHa, HeOGXOIEMOTO
s cdopa BOAH, cTerammeil K XamGe B IGDHOX NOXBEMA BOXH B
BOZIOEME .

Ina cOpoca BOJH H3 AREYMyJHpPymmero daccelna B perym-
POBaHEA YPOBH BOJH B HeM NOX IAMOOR HDORIANNBAEGTCA BOXO-
HepenycKrad Tpyda ¢ 3aTBOPOM LA DEryJdpoBamEA. JlaMda co-
OPyRaeTCH M3 MECTHOTO IpyHTa, HANpEMep, H3 I'DyHETA, NOXY9IEH-
HOTO IpDE CTPORTENLCTBE AXKyMyJMpymmero Oaccelma (pmc. I6),
H PacCUMTHBAETCH B COOTBETCTEHM C TpeCOBAHMAMH TriaBH CHull
00 IPOeXTHPOBAHEN ILIOTEH U3 I'DYHTOBHX MATEDHAJOB.

Puc, 16, Cxema nomepewsoro paspesa orpaxpammeft
naMoH: I ~ mnonpounnaem pr%ygg, 2 — BOAOHe—
emm - sytS A3 BOJIOHEIPOHROACMO-—

IIpoHANA

ro rpyﬂ'ra' yﬁge HEHEE OTROC; 5 — mamoa;
£1.10) Gaccefn; Ny ~ sanac BECOTH

naud '

BucoTa orpaxianiEx NG OPHHEMAETCS He MeHee deM Ha
0,5 M BHWe pacYeTHOrO YpOBHA  BHCORof Boxm (PYBB) ¢ yde-
TOM BHCOTH BOJHN ¥ BHCOTH Hadera ee H3 OTROC JamOH.

BaJoXeHNe OTKOCOB M BAN HX YKDCIJIEHHA IPHHEMAETCH B
COOTBETCTEAM C JAHEEMA, UPDHBENEHHEME B TAGL, 2 H 3 OPRIO~
xemuss 3. a1



4. THIPABIMYECKM! PACYET BOZOOTBOJHHX
CHCTEM HA ASPOJIPOMAX

4.1, Tiyrem rEApPABIEYECEOTO PacieTa BOXOOTBONHHX CHCTEM
pasMepH cedermii TpyS, JOTKOB, RaHAB ONPENENANTCA B 3aBACH-
MOCTH OT DACYSTHHX PACXOAOB. BOJOOTBONHHE CHCTEMH DACCIATA-
HH HA CTOK JOXHGBHX R TAJIHX BOT.

Bopoorsomane cEcremn MBI, P, MC, neppoHoB, NPHAHUMAD-
wEe BOLY TOJABKO ¢ HOKpHTEll, ¢ HOKpHTME ¥ I'DyHTOBHX OGOYHH,
a Taxxe ¢ NOKPHTEE, TPYRTOBHX OGOMHH ¥ TI'PYHTOBHX BOJOCGODOR
muprEof 200-300 M, pacCYMTHBADT HA HOXReBO#t cTok. CucTemu
TNpRHEMANMUE BOAY C NOKDHTHE, T'DYHTOBHX OGOYHH, I'PYHTOBHX
BOIOCTOEOB EEpEEOZ Gosiee 200-300 M , paccuMTHBANT HAa CTOK Ta—
JHX BOJ. B OTHEJHHHX CIY4adAX OpH GOJBHIRX TPYHTOBHX BOJOCGO-
pax pacueTHHE cxydafl ycranaBmMBaeTCA OpOBepKof paCOTH CHC—
TeM HA 00a CTOEA.

4.2, pOeKTHHE YRJIOHH ONPOJEIANTCS C yIeTOM IOUYCTH-
MHX CKOpocTef HEEXCHMA BOJH M YRKJAOHOB MECTHOCTH. Jlomycraer-—
¢ MEEEMMANEEAS CEOPOCTH BOXH B TpyGax Kowiekrtopos 0,6 m/c,
MAECEMANbHAA — 5 M/C. MAHEMANEEAA CKOPOCTH NBHESHAA BOJH B
KAEABAX JOAXHA OHTHh He MeHee NOJOBMHH T'HEPARIMYECKOTO Dami-
yca moToxs R B w. Maxcmsamsmme CROpOCTE BOXH B Kasanax o
TPYHTOBHX JOTEAX HE NROJXHH NPEBHUATH 3HaAUYeHAl, YKAsaHHHX B
radx., I opunoxenms 4.

4.3. PacuyeT BOXOOTRONHHX CHCTEM Ha KOxmeBo#l CTOK cie-
XyeT OPOESBONETE IO METOXY IOpeRcJbHHEX EHTeHCHBEOCTeH. Do
3TOMy MeToXy pacverHult pacxox (Q pasen

Q-=8F . (2)
ree F - umomapp BOEoc6Opa NI PACCIETHBAEMOTO
CeveHHA ;
8 - BesEvmHA CTOKA.
Beymymua croxa S  paBHa
16624 Y
s =R (3)
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TIe ¥ - xospfmmEeRT cTOKa;

O - mapameTp, DaBHHA HHETEHCHBHOCTH ONHOMHEHYT-
HOTO NOXIA IPEHATOR NOBTOPAEMOCTE, MMAMAH;

t - DpONOXMTENBHOCTH NOXENA, DABHAA BPEMEHH
noderaHuss BOXH IO PACCUYHTHBAEMOT'O CEYCHHS,
MEH

n - NOKasaTeJb CTEIeHH, XapaKTEepA3yeT HM3MEHe—
Hue DPACYETHHX mHTeHCHBHOcTel moxmelt mo
BpEMEHH.

Bequvmra S MoEeT GHTH ompeiieneHEa IO HoMOrpaMMe Ha
puc. I mpmsoxemms 6.

4.4, Koabpmmenr croxa ¥ npH pacdere cerell Ha moXme-—
Boffi ¢cTOK npuHMMaercAd paBHEM 0,95 - mia acParsToGeTOHHHX,
0,85 -~ mma memeHTOGeTOHHNX NOKpuTHi; 0,60 - A mMeGeHOYHHX
MaTepHaJoB, o6padOTAHHHX OPraHWYecKHME BAxymam¥; 0,40 - piag
meGeBOYHHX U TPABHiHHX MATEDHAJNOB, He OOGpACOTAHHHX BAXYIMMHA,

KosdfummenT cToKa HJA IPYHTOBHX NOBEpPXHOCTER ciemyeT
OPRHMMATE NP OTCYTCTEMM NEPHMHH I cynec: — 0,25; cyryms-
xa - 0,30; romey - 0,35; ¢ mepmmuoft wuma cynecm - 0,I5; cyr-
muuxa — 0,20; romuu - 0,25,

IxA rpyHTOBHX OCOYHH a9PONPOMHEX IOKPRTEE KosdbmmmeHT
CTOKA IpMHMMAeTCsl PaBHMM RIS cymecH - 0,60; cyrmmra -~ 0,65;
rmeu - 0,70.

Ilpr pasHOPOJHHX NOBEPXHOCTAX KOIQIMIMEHT CTOKA NpPHHEW-
MaeTCHd KAK CPeNHeB3RENEeHHAs BOJMYAHA TPONOPIHMOHAJBHO ILIOMA—
IM y4acTKa C PA3HOPORHHMU IOBEPXHOCTSMH,.

4.5. 3savenme napaverpa A paBHO

A= 20™-9(1+ClgP) (4)

66,7 !

THe Qg ~ N2paMeTp, PaBHHH KHTEHCHBHOCTH JOXNA PO~
nossurensHocThD 20 MuH mpE P = I rox jcra;
C - xo3{iMmiMeHT, yUATHBaKEMA RIMMATHYECKHE
oco6cHHOCTH paliono CCCP;
p - mepmoxn NOBTOPAEMOCTH DPACUYETHHX MHTEHCHBHO—
creff moxreit B romax.
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[apaMeTp A MoxeT GNTH ONpeNeNeH IO HONOrpamMe Ha
PEC. 2 HpAJOEEHHA 6.

BeJTHHH Cpae,, C  ONpENEJADTCA IO KAPTOI'DAMMAM, IDH-
BelleHHHM HA pHC. 1-5 npmioxeHEA 5, a NepPHOX NOBTODAEMOCTH
pacUYeTHHX HMHTEHCHMBHOCTef moxmeft mpEEEMMaeTcs mo Tadm. S.

Tadmama 5
lapameTp, Xa- Smauenma P npE womanax pogocéopa F ,ra
KTepR3y-mmEi
ng;xenge ocaKa lfagee 1,5-3 46 |79 10-15
G20 '
Menee 70 0,18 0,25 0,33 0,33 0,50
0,16 0,16 0,33 0,33 0,50
70-90 0,25 0,33 0,50 0,50 0,50
0,16 0,2 0,33 0,50 0,50
9I-1I% 0,33 0,950 0,50 0,50 0,50
0,16 0,25 0,33 0,5 0,50
boxee 115 0,33 0,50 0,50 0,75 0,75
0,16 0,33 0,5 0,50 0,67

llpumevanmn; 1. B uncJmTeJle NAHH 3HaYeH®msas P maa BOMO-—
OTBOJHHX ceTe#l C JOTKAMM B KPOMKAX NOKDHTHE, B 3HaMe-
HaTeJe 1A ceTelt 6e3 JOTKOB B NOKPHTHAX.

2. 17 KOJIERTOPOB IPH YKIOHAX JOTKOB GO—
xee 0,005 yrasamnHe B Tadymne 3HadYeHua P crmmamnrca
HA 8 2 CTyueHL Huxe, Hampemep, Bmecto 0,50 mpummmaer—
ca 0,33 7 T.x.

CeTn, OpEHMMANM@E BOXY CO CIYECOHO-TEXHMIECKAX TEPPH-
ropni, paccumTHBawTCH ¢ yuerom P mo CHHll I.T, 6-72, =ak
ISt TeppATOpHit NPOMHIVIEHHHEX IpemuDRATHH,

4,6, Bpema pmoGeraHMsa JO DACCYATHBAGMHX CedeHmft KOX-
JIEKTODOB ONpeReJAETCA KAK CyMMa BPEMEHM NOGeraHmsa NOXIEBHX
BOZ IO CKIOHY, JOTKYy H KOJUIEKTODY. Bpema moGeraHms IOXme-
BHX BOJ IO CKIOHYy OHpefexdeTca mo fopmyne (WM mO HOMOTDaM-
Me Ha DHC. 3 OpMIOXEHEA 6)



4
_ (24 Ne Braen Gz-omn (5)
‘t&n - ( A \Vm 3 rocy ) |

TIE Brecw — pacyeTHAsT NMPHHA CKIOHA CTOKA, M;
Jsocy — DACUYETHHE YKJIOH CRJIOHA;

Na - k030PHMIMEHT mepOXOBATOCTH (NpHEMMAETCH
no Tadx. 2 IDRJIOXEHEA 4);

n

napameTp, OUpeleNAeMHlt 10 KapToTrpamMe
HA DEC. 3 ® 4 NpWIOXeHWA 5;

¥ - xo3pdHOMEeHT cToXa.

4,7, lipn COOTHOMEHMN NPONOJHHHX M HONEPEYHHX YRJIOHOB
CRJIOHA

:]nwa
Jnon 2 0,5

pacyeTHHE BeJMUYMHH YKIOHA ¥ JUMHEH CKJIOHA NPEHPMADTCA IO
JIMHMYA HanOOJBIEro CRATa:

'chu:m ) (6)

rne B - ParTveckas MApEHA BOJOCGOpA.
Iipn cooTHOmEHMA

Jmod. < 0,5
non

T pacy= J non " Brocv= B .
Ec¥ mOBEPXHOCTE pa3HOPONHH, BpeMA noGeramus onpene-
asgerca no dopmyie (5) NpE cpelHeB3BENMEHHHX 3HAYEHMAX KOIP-
{¥N#eHTOB CTOKA, MEpOXOBATOCTH M YKJOHA.

4.8, Bpema noGeramdst BOJH IO JOTKY “Taor ONpEnEJAeTCH

no dopMyye (mm HOMOrpamMe Ha DHC. 4 NpHyoxeHus 6)

- e AQT Vi
TA" - 60 Um A} ( )
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TIE @ror - mMHA yIacTRA JOTEKA, M;

4Jior — CKOPOCTH NBHREHWA HNOXEEBHX EOX B KOHIE
JOTRa, M/C.

Spazenme 4Jar oOmpenergeTcs N0 Popuyre (WM O HOMO—
TpamMMe Ha DHC. 4 IPRJIOXEHHS 6)

_4 (ha -1
V= (2SI ®
TIe ha - DryOuna NoToRa B JOTKE B HU30BOM Ce-

YeHNE PaCYeTHHX y4acTROB (y HOXmenpmem—
HHX ¥ TQILBEXKHHX KOJOMUEB);

7 - YyuJOH §HA JIOTKA.

Tayounay nmoToxa ha mas goTROB B KPOMKAX NOKPHTHH OpH-
€HTEPOBOYHO MOXHO INPEHEMATL HA 1.2 CM MeHee IJyCMHH JOTKA.
Ipe TOYHHX pacyeTax YKAa3aHHYW IJIyGEHY cJaeXxyeT HaXONUTH IO
dopoM, HCXONA M3 YCJOBHS DPRBEHCTBA PACYeTHOTO DACXOXa Ipo-
OyckHOJ CHOCOGHOCTH JIOTKA OPE NPAHATOR riayCwMHe HOTOKA. lIpo-—
IYCKHAA CHOCOGHOCTH JOTKA Qo onpepengeTca no gopmyre (mwm
HOMOTDaMMe Ha DHC. S IpPAJIOXEHHA 6)

Q°= w dmr ’ (9)
rme w - IJIomanh XVNBOT'O CEYeHNs IMOTOKA B JIOT-
Ke, .
3HaueHAEe () B JOTKEe TPEYTOJRHOT'O CeUYeHHs ONpeleiser-

cda no fopmyie 2

= =2
w-= I, ' (10)
rme ho - rayomna moToRa B pacueTHOM cevueHmE, M;
Jo - YRIOH GOROBHX CTODOH JOTKA,

4,9, Bpema noderandsi BOXH IO PACYETHOMY YYACTKY KOJ-
JZeKTopa ompenenseTca Ho fopuyie

Teonsocy =M Tuon (I1)
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Leon

mzsoam )

TIhe T

£on — IVHMEA DacYETHOTO NyTH NBAXCHAA BOX Ha
COOTBETCTBYNMIEM yJaCTKe.

KosgdummenT M , yaaTHsanami# 3anoJHEERAE CBOGONHOR em-
KOCTH CETH Ha BHIIEJIERANEX YYACTKaX, ompexexdercsa mo gopmyure

_200-4754
To-L ’ (1I2)
e
Texa + Taor
Teea * Thor *Tun  °

TJIaBHHE ROJIEKTOPH PACCYMTHBANTCA HA BpeMi JoGeraHMs
OO OXHOMY H3 OPAMHKANMMX KOJUIEKTOPOB, MMENmeMy HauGoipmee
OpOTAXEHEE .,

4=

4,10, PacueTHnme pacXofH BONH, NOCTYIAKOHe B BOXKOOTBOA-
HHE CETH C HOXPDHTH# B ¢ HNOKPDHTHE A I'PYHTOBHX OGOYMH, ON-
peneyapTCA 6e3 ydeTa MEEMMATLHOA CTOKoodpasymmell MHTEHCHB-
HOCTH NOXIA.

PacueTHHE pacXoXH BONH JJIA BOROOTBONHHX JMHHR C I'DyH-
TOBHMA BOZOCOODAaMM (HATODHHE KAHABH, JOTKA) IPH HOXKEBOM
CTOKE ONpEeNeJADTCH C YIEeTOM MUHHMANbHOZX cTOoXoodpasymmel HB-
TEeHCHBHOCTH joxuefi. Ipm 3ToM HPOXOJEATENHHOCTH CTOKOOGpa—
sopammA ter ompemesseTcs mO gopmyre

TESINL
ter i (13)

»

e Lo - MEHEMATHHAA MPHOBEHBAS CTOROOGDA3yNmas
HHTEHCHBHOCTDH NOXIH, OPHEAMAeMad papHOH
METEHCHBHOCTE BuMTHBaEmS U” , we/am
(cM. Taéa. 3 mpEioxeHEd 4).

4,11, Juta pacueTHHX cedeHHME, yHANEHHHX O BDEMEHM NO-

Geramma a T € ter |, PacxoxH cJrexyeT ONDeHEAATH N0 Me-
TOJy "OpeReN-HMX METEHCHMBHOCTER".
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Jas ceveHRfl, YUANOHHHMX IO BpeMeHE jnoderammd Ha T > te,
pacyerHnf pacxon PaBeH

Q= Qe+ Qen . (14)

THE Q4o - pacxox, coorsercrEymami T = ter ;

Qe - ROmOXEETENHEEE PACXOX, HOCTYNANEEA B
ceTp mocxe Xoxaz ter B coorBeToTEEE C
KpeBof cHAaja CTOEA 3& CYeT BOXH, HAXO-—
namefica BA Bomocdope.

Pacxox, coorsercreymemi T =ter ( Qeer ), onperemmerca
B COOTBeTCTENN ¢ mu. 4,3-4.I0.

BexmwmEa NONOXHETENHHOTO DACXONA ONpENeXserTcs mo fop-
Myxe

Qen® 00082-A-B-6-¥-ter 1 | (15)
TIe B - mxamma crioEa BomOCTORa (EMpPEHA BOXOCGO-
pa), u;

4 - cxopocTH NMBEEEHRA BONH B AOTEE HAH KaHA-
Pe HA DacUeTHOM YIACTEE;

'l - xosjfmmmenT, saBacammlt OT omomemr/t"'

3naveHRa q' ONpeneNAnTCA m0 Tabx. 6.

Taémmna 6
/. n Yo |V | The | 0
I 0 1,25 0,33 3,0 0,80
1,05 0,08 1,50 0,52 3,5 0,89
1,10 0,16 I1,7% 0,64 4,0 0,92
I,I5 0,22 2,00 0,71 5,0 0,95
1,20 0,28 | 2,50 0,81 | 10,0 0,99




4,12, lipm pacueTe CeTH Ha TakHe BOAH PAcYeTHHE DPACXO—
IH oNpefelAnTCS NPE CPEIHMX 3HAYEHEAX MAKCHMANRHOT'O CTOKA
TaJHX BOX B JRHHO# MeCTHOCTE IO fopMysaM:

I8 BoXooTBONENX JmHEE H cereft ¢ BomocGopamm xmo 100 ra
(BOZOOTBOMHEE CETH JETHHX NOJXOC)

Q=095 _'i‘He_ F
IS BONOOTBONHHX JEHHR ¢ GONHEMME BOXOcOOpaME (HArop-

HHE KAHABH)

(16)

A ]

The He - BHCOTA CHEXHOTO HNOKDOBA K HAYAXy BECEH-
HEr'o cHerotTadmda, CM (nplmaem oo CHe-
TOCHEMKAM B NOCHCRHE} IeHb NeXaXH DO
cpendeff nare paspymeHEA yCTOAYMBOrO CHEX-
HOI'O HOKpOBa);

T - cpemssd DPOZOXXETENHHOCTH CHET'OTASHEA B
cyTRax (pasHHNA MEXAY CPENHEMH XATaMA
paspymeHES M CXOXa YCTOfUEBOIO CHOXHOT'O
HOKpPOBA) 3

A ~ 0apaMeTp, XAPAKTEPHSYNNEA CTOK TAJNHX BON,
Md/9 (OPNENMAGTCH IDH CPENHEX SHAYEHMAX
MAKCEMANBHOTO CTORA IO KapTorpaMMe Ha
PHC. 6 NPRNOXECHEA 5 WIN yCTAHABANBAGTCHA
N0 KIMMATOXOTEUCCKEM NAHHEM) ;

F - mromams Bomocdopa, ra.

Smaverma He @ T ompemexawres mo namEuM RmMaTRIec—
KEX COPABOYHEKOB.

4,13, llpy SHaUNTENLHHX BOXOCOODAX H HANWYME HA HMX Je—
coB, Goxor, osep (HAmpEMEep, Np® pacvyeTe HATODHHX KAHAB) He-
OGXOMMA KODDEKTEDOBKA NOJXyIeHHHX Ho Jopmyne (I7) pacxoxos
yuEoxeimaeM ¥x Ha Rosfipmmenrn ¥,5",8°

B sroM caysae
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Qm=278 AFY5'd" .

\P=(1*F).°” : (I8)
b'=1+0slg(For 02Fg +10) ;
0" 10-plg(4+Fh),
rIe \P - KO3JpRAIMEHT PENYKUME MARCUMAJEHOTO CTORA
TaJHX BOX B SaBHCHMOCTH OT IJOmANd BOXO-
cdopa;

6'_ Koa(PMIMEeHT CHEXEHHA PACXOIOB 3a CYeT
aKKyMyJHJAE BOJH B 6OJOTaxX M 03epax Ha
ponoccope mpm (Fo +02F;) € 045;

6'.. Ko>{fmMIMeHT CHAXeHHMA DACXOHOB IDE HANW-
YHHA Jleca Ha Bomocdopax;

Fo,Fs,Fa - miomans osep, Goaor m xecoB B mpomerTax
K o0me# mwromam# Bopocoopa;

r.. Ko3pjmrmenT, paBHHiI IJd JECOB Ha mecda-
HHX M cynecyaHsx nousax 0,35-0,40 7 mm
JeCOB Ha CYINMHMCTHX mousax - 0,25-0,30.

PacueT BOJOOTBOMEHX CHCTEM B3JIETHO-IOCATNOYHHX
HOJIOC ¢ MCKYCCTBEHHEMH HOXpuTHswm (VEBII)

4,14, PacueT BOZOOTBORHHX CHCTEM 23PONPOMHHX HNOKDHTHE
POM3BOIETCA B COOTBETCTBHN C NPHHIMIHANLHHMA CXEMAMM yCT-
oficTBa BONOOTBOAA M HpEeHAXA NOKDHTHH (cM. m. 2.8).

4,15, Ipr mpoexTpoBarmH mo cxeme I (cM. pmc. 4) ¢
STPORCTBOM JOTKOB B KPOMKAX HOKpHTH#i pacdeT BOROCTOYHO-
pPeHAXHHX CHCTEM HPOM3BOIMTCH, KAk HPABAIO, HA JNOXNEBOX
TOK C NOKpHTHA{. B OTHESBRHHX CJyJadX IpH NOCTYIUICHAH B
ACTEeMH SHAYMTENHHHX DACXOJOB H3 TAJHBEXHHX KOJONIEB C
CpyETOBOR WaCTH JETHOI'O HOJS BOSMOXHA HPOBEPKA DACUeTHHX
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Pacxofos Ha CTOK TalHX BOX. 3a OROHYaTeJbHHI pacweTnHit pac-
XOJi UPMHEMAETCS HamGoJbmM#i M3 DACXOJNOB, BO3HEKANMEE OT CTO-
KA JOXINEBHX WM TajdHX BOX.

4,16, Pac4eT KOJIEKTOPOB B3JIETHO-IOCANOTHHX HOJOC, Py-
JeXBHX NOPOXEK, MECT CTOSHOK H HEePpOHOB, BOXOCTOYHO-Ipe-—
HAXHAA CHCTeMA KOTODHX 3alpoeKTHpoBaHa mo cxeme I (cm. pEc.
4), HDOM3BOJUTCSA B CJELYNMEM NODANKE.

PacueTHHe pacXOAH BOIH OUpENeNANTCH B XAPDARTEDHHX Ce-
YeHMAX BOXOCTOKOB HENOCPEXCTBEHHO HEMXe NOXUIENPHMEMEWKOB,
T.€. B MECTAX DE3SKOI'0 YBEJMYEHMHA DRCXOJOB H NEPEJOMOB IpPO—
IoxsHOrO Hpofmias, PacueT KOJMAEKTOpa HPOM3BONHTCH IO YYacT-
KaM, JJIMHA KOTODHX DaBHA PAcCTOAHHD Mexiy IOXICNPHeMHEKAMN,

Ina nepporo pacveTHOro ydactra (pEc. I7) ompexexswres
BONOCGODHAA BiOWANEs ) , UpHMHKANmasd K y94CTKY EOJUIEKTODA,
mmEa poxocoopa B ® nomepewmn?t yrmom J morpuTma. Jaxee
no gopmyne (5) mwm moMorpamse (cM, pEC., 3 IPDHNOXCHMA 6) MmN
JIaEHOf IUMHH BOXOCGOPA M YRAOHY NOBEPXHOCTHR J ompefexserca
BpeMsi JoGeraHnms JOXNeBHX BOJ IO CRAOHY TUcxka OT ock WHII
IO OCHE JOTKa, 4 3areM no dopmyse (7) MM IO HOMOYpaMMe
(cM. puc. 4 mpasoxeHmA 6) ompereaseTcs BpeMd XOCeraHEs IOE—
IeBHX BOX IO OTRDHTOMy JOTKy oT camoll ymamemHoft TOUEKm HO
pPacUeTHOTO CeYeHHH NEepBOTO NOXICHDHEMHOTO KOJONnA. Pacyer—
HOe Bpema XoGeragws KOXIEBHX BOE OT camof ymaieHHOR TOUKK
IACHgNM BOJOCGOpA NO NEDBOTO PACYSTHOTO CEYCHMT ONpeNeNgeT
CA CyMMEDOBAHEEM BpEMEHN NOGETAaHWA IO CKJNONY N OTKDHTOMY
JOTKY :

Ts= Texn + Thor . (19)

o pacueTHOMY BpeMEHE NOGETAHEA Ui N napametpy A
o dopmyne (3) wm mo Homorpamve (cM. pEc. 1 OpRAOXEHES 6)
ompejiesisieTcA BeAHUMEA CTOKAE O , & SaTeM AEH NEpPBOTO yua-
CTEA BOXOCTOYHOH CETH — pAcUeTHHA DACXOX MOXNEBHX BOJ

0\1 = Sc Fi .

o pacxory (« ¥ yRIOEy KOimeKTOpa J HAXOXMTCH EMA-
MeTp TPYG H CRODOCTH MBMESHRS BONH B KOXNGKTODE, ROTODAL
IOXHEA OHTH He MeHee mmmmMamssoro (0,60 mM/c) ® He GoZee mam-
cemasaoro (5,0 m/c) sHavemwd.

4I
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Puc. 17. PacueT BOZOOTBOXHHX CHCTEM 83DOJPOMHHX NO-
KpuTHR HAa nmoxnepof CTOK: & -~ OPH yCTPOUCTBe JIOTKOB
B KPOMEAX NOKpHTEH#; 6 — IDH c6poceé BONH C NOKDHTEH
B TPYHTOBHE JOTKH
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JlnameTp TPYyO E CKOPOCTH IBEXEHES BOXH ONpENENANTCH C
TOMOMBO HOMOTDAMMH H2 DHEC., 6 NPENOXEHHs 6 NO BEJWYHHE pac—
XOZa B YRJOHA IPH IOJHOM 3aNOJHEHME CeYeHHA TPyS, T.€. NpH

K:-%: I,0.

OroHuYaTeNHHOE SHAYEHME JAaMeTpa NPEHEMAETCH C yIeToM
IeficTByDIEX COPTaMEHTOB HAa TPYOH (CM. mpEioxeHme 2). Bro-
pofi yUACTOK KOJJIEKTOPA PACCYMTHBANT TAK %€, KAK M HepBHA.
Ipm STOM pacueTHOEe BpPEMA No0eraHus NOXLEBHX BOX AJA BTOPOI'O
y98CTKA — CyMMA BpeMeH® JoderaHmss U4 ¥ BpemeHM NOGeraHmd
IO IepBOMYy HpEANIYmeMy y9acTKy KOJUIEKTOpa:

2.
T,=T, + 7. - (20)
rme {, - JJMEA DEPBOTO YUYACTEA EOJIEKTODA, M;

{), — CEOPOCTb TEYeHEA BOXH C TPYOAX i NepBOro
yYacTea, M/c.

Io pacueTHOMy BpeMeHH NoGeraHHs Tj ONpENeJAETCH Be.-
JEIMHA CTOKA Sz. Pacuernuil pacxon XOXHeBHX BOX IIA BTOPOTO
ydacTRa CeTH ompejeiseTca no dopuyre

Qo= Sp(Fi+Fy) | (2D

rae Fy.F, - mromam somocdopa mepmoro ® Broporo ywacr-
KOB KOJIEKTOpA.

Ilo pacxoxny Qg H YKJOHY ROAJIEKTOpa J omnpexeJAeTca
ImameTp TPYS 1, BToporo yuacTea. TpeTE# M mOCNefyNmHe YA
CTKE KOJUIEKTODA PACCUMTHBANTCH AHANOTHYHO IEDBMM IBYyM, OI-
peXeaneTCs BDemA AOCEraHMd Ui H COOTBETCTEYNMAA €My Be—
JeaMEa cToXa Si. PacuerHutt pacxon pasem:

O SZF : (22)

o BHUMCHEHHOMY pac‘le'mouy pacxoxy Qi B mpoerrmoMy
yexory Ji ompexessorca ik 4fi . Tax xax smavemms Qi mo
JUMEe KOXNEXTOpA BO3DACTAGT, NPONCXOAT BOSPACTAHME K IEA-
METpOB TpYO.

4,17, Nlpy ycrpoficTBe BONOCTOYHO-APEHAXHOR CECTEMH HO
cxeme Il (ZOTKM B Kpomkax NOKpuTHEH OTCYTCTBYDT) COpPOC BORH
C IOKDHTHHi OCyHeCTRAAeTCHS B I'PYHTOBHE JIOTKE. PacueT cmcTeM
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BOSMOEEH KaK Ha CTOK NOXNEBHX, TaK M TaJHX BOL. 3a pacueT—
HHR cayuaft cTOKa IpMHAMAETCA CTOR, IPE ROTOPOM B CHCTeMAX
o0pa3yprcA HamGoJbIME DAcXOmH. PAcueT Ha CTOK TaJHX BOX Ha-
HOOJee BeposTeH B CeBepHHX M NEHTpAJBHHX paitoHax Impm SHA-
YMTENLHOM CJIO@ CHETOBHX OCAXKOB, CJACOBORZONDOHWIIAEMHX I'DyH—
TAX ¥ 3HAYNTEJBHHX IUIOMANAX TPYHTOBHX BOXOCOpPOCOB, C KOTO-
PHX OXMEAETCA NDUTOK TAJHX BOXL B CMCTeMH, Hawbonee wgacTo
pacveT CHCTEM B DACCMATPMBAEMOM CJydae IIPOM3BOTATCA HA
CTOK HOXNEBHX BOX.

4.I8, PacueT EOJUIEKTOPOB B3JEeTHO-NOCANOYHHX NOJOC, Dy-
JIeXHHX JODOXEK, MeCT CTOSHOK M IIepPOHOB, BOZOCTOYHO-~IpEHAX+
Hasg CHCTEeMa KOTOpHX BHmosxHesa mo cxeme II (cm. pmc. 4), mpo-
H3RONATCA B CJIEAyMmeM IOpAIKe.

PacuyeTHHe pacXonH B CHCTEMAX MONCIATHBANTCA CYMMHEDO—
BaHAEM pacXoNOB C BOXOCOPOCOB, MMEDUNIX Da3HOpONHHE NOBEpX-
Hocm (GeToH IUMC IpyHTOBAad Oo60WMHA), I'DYHTOBHE (co cTOpO-
HH TPYHTOBOR 9ACTE JIETHOT'O IOJA), PRCXONH PACCURTHBANTCH,
Ragk B Ina cxemd I, o MeTony "mpelesbHHX WHTeHCHBHOCTel",
HO C Toft pasmmne#, 4TO IR TPYHTOBHX BOXOCOGDOCOB, HPEMHEA—
DOMX K JIOTKAM CO CTOPOHH TPYHTOBOff 4ACTE JETHOTO IOJA, pac—
XOIH ONpEJeNADTCA ¢ yYeToM cToxooSpasymmell IIpONOXHTEIHLHOC~
ru zomne#t ter . B aToM cayuae yumTHRaeTcs NOCTyILUIEHHE XO—
TIOJNHATENHHHX DACXONOB B CHCTEMH 3a CYeT CTOKA BOIH, Jiexa-
me#t Ba BomocGope (Bumapme#t B mpomecce Uer ).,

NlocaemoBaTeEHOCTE pacyeTa KOJUIEKTODOB OCTaeTCA INpex-—
Helt, HO C y4YeTOM NONOJHMTENBHHHX DacXONOB, MNOCTyNammExX C
TpyHTOBOft NMOXOCH. ECJM K KOJUIEETOpPY B KaxoM—ymOO MecTe NOX-
EJNYADTCA NepenyCKH OT TAJLBEXHHX KOJIONIEB, COOApamimX BO-
Iy Ha TPYHTOBHX NOJNOCAX, TO B MeCTax NONKJWYEHHS B KOJUIEK—
‘TOpe yBEJMUMBADTCA DACXOIH HA BEJMIHHY

Q’on('s)z Sreiwr Frew (23)
rme  Qyon(@ - momommremssi pacxox, mocTynammsi Ha
L~OM yuacTKe KOJJIEKTOpA C TPyHTOBOA TO—~
JIOCH ;
Sre)~ BEMIEHA CTORA C TPYHTOBOTO BoXocsopa
npn Bpemenm moGerammsa Ui , OTCUATHBaE—
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MOTO HO KOJUIERTOpYy (ROZPiMImERT CTOKa
TIPUHEMMAETCA IJA CPYHTOBOJI NMOSEpPXHOCTH ).

Ilromams TpyATOBOTO Bomocsopa Freq) , ¢ KoTopoft BomA
nocTyllaeT B TaJBBEXHHI KoOJOIEll, ONpelesieTcd pelieHHeM 06—
paTHolt Bajaw: mo Bpemenu noGeramma‘t,, paccumramHo#t mo
gopmyse (5), wm HOMOTpaMMe Ha PAC. 3 NPAIOXEHMA 6 HAXOIMT-
ca mprna ckxona B , a mo Helt - Froqy »

TosHu# pacueTHHIl PACXOL A7 L-TO yJacCTKA ROJIERKTODA
paBeH

oncq = Q‘ + Qg(m(l.) (24)

4,19, Ilpn pacueTe TJIABHOTO KOJTEKTOpa ONpenesaeTca
cymmapHult pacxof, NocTynammysil B HETO N3 TOVIAX KOJUIEKTOPOB.
Ilpy 3TOM TrJABHHE KOJUIEKTOPH MCCHNTHRANTCHA HA Bpema Hode-
TaH|d N0 ONHOMY W3 NPUMHKATEMX KOJUIEKTOPOR, WMemeMy Ham-
dospliee NMPOTAXEHKUE.

4.20, BomocTOWy® CETh UCKYCCTREHHNX TMOKPHTRII MOXHO
TIPOEKTHPUBATH HE TONGKO ¢ CAMOTCYMHHM, HO M C HATODHHM DeXm-—
MoMm, koTopult mesecondpasen 'S KOPOTKMX KOJLTEKTOPOB C MHA-—
HEMOJIBHHMP YKJIOHAMM, NMPW HAYANRHOM 3ariaydiermm mx Gornee
1,0 M, a Takge NpA HECKOJBKUX BHMYCKAX B OTKPHTHE KaHABH
M eCTeCTBEHHHE BOKOCHH.

lipn rEnpaB/MiIeckoM pacyeTe KOJIEKTOPOB C YYETOM Hanop-
HOTO DEXMMA CEeTH B pDAcCuYeT BBOJAT KO3(\MIMEHT HAmopHOCTH Kw,
onpenensiemuii 1o gopMyse

RN (L h,  (25)
K fiTer 180 M=ol
rme g2 H = Da3HOCTH OTMETOK NOBEPXHOCTH 3€LUM W me-

JHIA TpyOH B Ha4YaNbHOM CMOTDOBOM KOJIOIIIE;

h - PasHOCTE OTMETOK JOTKa TpPYyOH B Hadaje H
KOHIIe KOJUIeKTOpA;

N ~ NoKasaTeyk CTENEeHM, XapaKTepusyommit mame-
HeHMe pacYeTHHX WHTeHCWBHOCTel Xomueit 1mo
BpEMEHH .




PacueTHHIt pacxXon Npm HAIOPHOM pexuMe CETH OIpefeJseT—
ca no dopMyrne

Qe=kuQ , (26)

THe Q -~ pacueTHHit pacxox, onpenexsemH#t Mo MeTomMEe
Ge3HaNOpHOTO pacueTa.

CedyeHme KOJLIEKTOpa NOXGHDAETCH IO DAaCXONy Qp npr

TOJNHOM HANOJIHEHWH, T.e. IIpH -° 1,0.

4,21, Pacuer ceuemmit TpyG KoJIERTOpa peROMeHIyeTcA
BHIIOJIHATH NOCJEe IpefBapMTENBHOTO NMOCTPOSHMA €TI0 IPOMOJBHO—
ro npodmid, HA KOTOPOM ONDeJeJIeHH YKJIOHH TpyG, pacCTaBJEHH
CMOTDOBHE KOJIOAIH B MeCTax NONCOEIMHEHMs K KOJUIEKTODY Iepe-
OyCKOB OT HOXIENPHEMHHX KOJOJNIEB, 3ariydiieRre Bepxa Tpyo
or mopepxHocTh. IIp;m aTOM ciefyeT coOmomaTh CJaeNymmme yCJIo—
BHA:

JKJIOH TPyS MO BO3MOXHOCTH JIOJKEH OHTHL GJM3KAM MJ
PABHHM YKJIOHY NMOBEPXHOCTR (B HATpABJNEHMM TPOXONBHOK OCH TpY-
Gomposona) ;

yOMHA 32Ji0KEHNMA Bepxa Tpyo KoJulekTopa INOJmHAE OHTH
Ha 0,2 M HUXe pacueTHORt THYSrHH NMpoMepaaiya T'PyHTa Ha IAaH-
HOM a3pojipoMe (MO2TOMY B MECTAX W3MEHAHWA IMAMETDA KOJUICK—
TOpa B CMOTPOBOM K JIOTIE COBMENANTCS OTMETKW Bepxa Tnys);

B CMOTDOBOM KOJIOJIE OTMETKA JOTKa TPyOH Tepemycka oT
JOXIENPAEMHOTO W/ TAJHBEXHOTO KOJOMIA NIONKHA OHTEL HE Me-—
Hee uem Ha 0,2 M BHWE OTMETKM BeDXa TpPYG KoJUieKTOpa;

TAyOMHA 38JOKEHHS BepXa TpPyo KOJMISKTOpa NOJXHA OHTH
HO MeHee TpeGyemof MO YCIORAD WX MPOYHOCTA NON NekcTryem
HATDY3K@ OT KOJEC pacdeTHOro camomeTa W He menee 0,75 u,

4.22. PacueT Bojso3axBaTHBammei CMOCOGHOCTH NOXIENPH-—
eMHHX ¥ TAJHREXHHX KONONIEB NMpOA3BOAMTCA 1O (OpMySaM

Q«= 1.M5L¢H3 eu He€C (“3";—" ; (27)
QK = 20 Wors Ho neu Ho > c ‘:)-)_il‘ , (28)

46



rme Qx - BonmosaxsaTHBaNmas CIOCOGHOCTS NOXAENPEEMER—
Kaj
Le - mBa BomOCIMBHOTO (pOoHTA IO MEpEMETDY De-
HWeTER ;
No ~ MIydmHa moToEa mepex pemeTHOR;
Wp - mwromans Bce#f pemeTHH;
(o~ IUIOMANH OTBEPCTHR DEmETHEH;
C - mmHA KOXNENPEEMHEKA WJM TANEBEXHOI'O KOJON~
na;
Q - ycKopenme CHJH TAXECTH.
Nosmu#t HAMOp HOTORA nepen pemerroft Ho paBer

Ho= ho+ 29 °
e {f — CKOpOCTBH MOXXOHA K pemeTKe, DABHAA CKOPOCTHE
B NOTHEE,

JmaMeTpH YepenyCKHHX TpyS OT NOXNEN[MEMHHX ¥ TAJIbBeX-
HHX KOXONIEB K KOJUIEKTOPAM ONpefeanTes Mo dopuyre (mmr HO-
MoTpamMMe Ha pEC. 7 TpAJNOXEHRA 6)

T = 0536 }%ﬁ , (29)

rhe Q - pacyeTHHt pacxoxn.

KosddemmeRT pacxona }A onpemnendeTcd NpH LJRHE Nepenyc-
ka Ln m npenBapuTeNpHO NpuHATOM ;Eamerpe TpyS P mo Jopmy--
Je

{

JM\ﬁ)m L+is

e H- pacno.lraraemuﬁ Hanop, pasmx#t H'+LinJ mpr mote-
9YeHYR BONH B CMOTDOBOM KOJOEIE M3 Nepenycra
. "B amocdepy";
H - rrydmna noxmenpmemumra;
°J - YKJOH IepenycEa.

4.23, JuamMeTpH TPyG KOJJIEKTODOB ONpENENADTCA IPH NOJN-—
HOM WX 3alOJHEeHWH.
Ilpm BHGOpe ImameTpa TpPy0 M WX YKJIOHOB CJeXyeT Npmuep-

XWBATHCA NPEHIMIA COXDAHEHWA HJW HapacTaHusa cropocreR mem—
XeHUA BOIH.
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Pacyer npomyckHO# CIOCOGHOCTH ac6eCcTOLEMEHTHHX, GeTOH-
HHX K ReJe306eTOHHHX TPyl IpEHaxHO-BONOCTOUHOH CETH peKo-—
MeHIyeTCA BHIOJHATH NPH KOBPEMIMeHTe mepoxoBaTocTH Mlx =
= 0.014.

4,24, Pasmeps ceveHHl KaHAB ONpEHENAVTCA M3 YCJIOBHA
odecneveHus NpolyckKHoft crnocodHocTn Qo mua TPaHCHOPTH POBKH
pacueTHOTO pacXofa BONH Q , omnpenesgemolt mo fopuyse (mm
HOMOTpaMMe Ha pHC, 8 NPHJIOREHWA 6)

G‘): w /\Y ) (30)

THe J=cVRT" - CKOPOCTE TEYeHNd ;
& - rapasmreeckuh pamnyc;
) - IUOmanp XWBOTO CEYEHHA;
P - CMOYeHHH} NepuMeTp;
J - OpOXOJNBHHE YKJOH WO NHY KaHa-
BH;
c:i R¥ - CROPOCTHOH MHOXIITENE;
y= gﬁ -MS-Qﬁﬁ(ﬁ-'Qi)‘ NoKasaTess CTEIEH.
Pasmepn ceuernmit KanaB onpemenapTcd IpM KosfimmenTte
mepoxoBaTOCTH 3eMJIHHX pycex N = 0,025.

PacueT BONOOTBOIHHX CHCTEM
TPYyHTOBHX B3JETHO-NIOCAMOUHHX MHonoc (TBII)

4,25, PacueT BOHOOTBONHHX CHCTEM I'DyHTOBHX B3JIETHO-
MOCAMOYHHX IOJIOC B 3aBACHMMOCTH OT MECTHHX KJMMATNYECKMX yC~
JIOBEf MOXET BHIIOJIHATHCA Kak Ha CTOX NOXKIEBHX BOL, TaKk X Ha
CTOK TaJHX BOX. PacCuMTHBALTCH COGMpPATEJM M EOJJIEKTODH, IM—~
aMeTp TPyO ocymmTeJed nmpmemMaeTcs 6e3 pacgera - 100 M,

4.26, PacueT cmcTem Ha NOXNEBOi CTOK HMPOM3BOIMTCA IO
MeTony "TpelneNbHHX MHTEHCHBHOCTefl", HO C OI'DAHWYEHMEM IpO—
NOJEMTENLHOCTH NOXNeH MIHMMAIBHONI MHTEHCHBHOCTER CTOKO0G-
pasoBaHud. BeJMumHH CToX& C I I'a ABJAOTCA B 9TOM Ciydae
TMepeMEHHEMA, YGHBAMIMMA C yBeJWUeHWeM IPOLOIKATENBHOCTH
JOXIA o
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PacueT cmcTeM Ha CTOK TaJHX BON TNDOM3BOIMTCA IpA
cpemiei NHTEHCHBHOCTE CHETOTasgHHA. 3eJMIAHH cTokKa ¢ I ra
(Sa/c ra) cmTapTCA B HAHHOM CIydYae IOCTOAHAHMM.

4,27, mameTpH TPyO codmpateJeit M KOIEKTODPOB ONpene-—
JADTCA B COOTBETCTBHH C BHUACJIEHHHMA DACIETHHME DACXONAMH
# NpAHATHMA TPOEKTHHMA YKJOHALW BOKOOTBOIHHNX JHHHI.

4,28, Topamok pacueTa mmaieTpoB Tprd codmpaTeneft =
KOJNEKTOPOB OJWMHAKOB M BHIOJHAETCS CJeNymumM oGpasoM.

Co6mpaTesm M KOJNEKTODH HEJATCS HA DACUETHHE YUACTKH
U 1O IaHy DACIOJOXEHHMA CHCTeM IJIA pacdeTHHX cedenmit ompe-—
nenapTcs BomocGopane mwiomamu F . CToroo6pasymmas MpOROI—
TeJBHOCTE JIOXIA pacCUMTHBaeTcs mo dopmyrxe (I3), pacderHue
pacxogH ompeneyanTcs Mo dopmyie (I4) M BHUNCJIAETCA BpeMd
noderaHua IO pacyeTHHX ceuermit, Ilo HajtmeHHHM pacxonmam Q
¥ TpHHATHM NPOEKTHHM YKJOHAM J ONpEeNeJADTCA JHAMETPH TPyS
D u crxopocTs {J IBUEEHMA BONH HA yYACTKAX.

Ha cxeme, npnpemenHo#ft Ha pnc. I8, colupaTess Dpa3meJeH
Ha JIBa pacyeTHHX yyacTsa ¢ cevyexwam I-I n [-II. Ina nepBo-
TO yuacTka BONOcOODHas mnomamb i orpammdena maroproft KaHa-
8o n ocymiressmm O-YI m O-Y; I BTODOTO — BOXOCOODHAS
mwromans Fs orpammyena kaHapo# s ocymrressmm O-ll m O-IY. Pao-
yeTHuit pacxon nna cedesmsa I-II BTOporo ywacTka

Q:=Ss P
rne F!=2.L(5|+B¢)-
BesmwumHa croka Si onpemesserca mo gopuyse (3) mum Ho-
morpamie Ha puc. I IpmioxeHusa 6.

llpegBapuTENbHO ONPENEIAETCA BpeMs ROGEraHdA BOXH T,
o cevenua I-I codmpaTessi, KOTOpOe paBHO CyMMe BDEMEHHA JO—
geraHus JOXNEBHX BOX IO CKJOHY Texa o ocymmrens O-IY mwm
0-Y, BpeMeHW HOGeTaHWA BONH MO ocymsTesw Toc M BpeMeHM no—
Geranma BOON TO codmpaTem® Te :

Ti= Toun + Toc* Te . (21)
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Pac. I8, Tunpapsmueckm#t pacueT OCyUHITEJH~—
HOlt cetn: I ~ KOJUIEKTOD; 2 ~ OCYyUMTeNh;
3 - colmparess; 4 — HaT'OpHad KAHABA

Bpema Tcxa onpeniesaeTess mo gopuyte (5) R MO HOMOT-
pamme, npusBenesHoft Ha pmc. 3 npuioxeHns 6. Bpems Toc n'['é
BHUMCJIHETCA JeJeHWeM IJMHH OCYNMTeNd | COOMpaTesd Ha CKO-
POCTH TedYeHMs BOXH B Tpydax.

Ina onpepeneHuss BpeMeHM JOGeTaHWA BOAH NO OCYIMTEJD
CKODOCTEH MOXHO npEHEMaTs 0,5 M/c. !MHEMAJEHAA pacYeTHAS
CEODOCTH IJa colmpaTenel npuamMaeTca Tako#f xe, Kagk m nis
Kosnexropos, — 0,6 M/c. llo pyamcnennor-y T m mapameTpy A on-
pelienfeTcd BeJMUMHA CTOKA Sy, pacuerHuit pacxox Qr m mo
TIIPOEKTHOMY YEJIOHY ONpejeJjAeTcA JEaMeTp codmpaTess Ha nep-
BOM YKJIOHE .,

PacueTHnit pacxon pnn cevenms Il-II BTOpOoTO yuacTka ba-

Qa=SaFa.

Bpema moderanma Ty mo ceuenma [ paBHO cymme BpeMeHH
KoGeranmsa moxumepux Box T, 10 cevenma I-I m BpeMeHm nodera-
HEA 1O coémpaTteso mo cederma I-II:

rl:z=t4+t: .

BEH
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Ilo pacyeTHOMy BpeMeHM NoGeraHms ¥ mapameTpy A ompene-~
JADTCH BeJMUMAA CTORa S m pacuermult pacxom Qi , a 3arem
IMameTp cofEparess XA BTOPOTO y4acTRa.

PacueTHne pacXONH B CEUEHHMAX KOJNERTODOB, OTBOIAMMYX
BOLYy C T'PYHTO3HX BOXOCGODOB, ONpEeNeJADTCA TaK Xe, KaF ¥
Ana codmpaTteneit. Cevemms codmpaTeyeft ¥ ROJUIEETODOB pacCUA—
THBADTCA B TAKOM Xe NOpANKe KO TeX Nop, IOKa pacdeTHOe
BpeMa JoGeraHmA IOXGEBHX BOX He CTaHeT DABHHM TPOROJEMTENE-
HOCTH CTOKOOGpazoBammd, T.e. T =ter . Jua cevemmit, ymaren—
Hux o Bpemerm noderamws Ha T >ter, pacwernuit pacxom ompe-
meygeTcd ¢ yUeTOM NOTOJHMTEJNBHOTO pacxoxa mo dgopmymam (I4)
z (I5).

Ilpm pacyueTe CHCTEM HA CTOF TaJHX BOJ BEJWYHMHA CTOKa
¢ I ra (S) onpenenserca npm cpenHe#® TOMIEAHE CHETOBOTO MOK~
poBa ¥ CpefHe#l IMpONOJXMTENBHOCTH CHETOTAAHMA MpH Koaddemm-—
enre crora 0,80-0,90 mym naxommTca 1O KapTorpamme paclpe-
IieJieHnd MaKCHMAJBHOI'0 DJIEMEHTAPHOTO CTOKA TAaJHX BOX A yu/q.
npuBefeHHO Ha pUC. 6 mpEioxeHwA 5.

PacueT rayOmBHOTO XpeHaxa

4,29, Ipn NPOEKTHPOBAHAN MEPONPAATHHE IO NOHMXEHHD
YPOBHAI TPYHTOBHX BOX IIOX WCKYCCTBEHHHMA TIORKDHTHAMM W HA OT-
JCJBHHX TYHTOBMX YYACTKAX JIETHOTO HOJXA Hambojyee 4HacTo
BCTpEVYApTCH CJeNyouMe CIydYaM pacseTa TOPE3OHTANBHOTO IUy-
Omunoro npenaxa (pme. I9):

CHCTEMATHYECKOTO JpEeHARA, DACCUMTHBAEGMOIO Ha ciyuai,
forna MON3EMHHE BOXH NMOMOJHANTCA 3a CYeT HH{MipTparmy at-
MocHe PHHX OCAIKOB ¥ He WMEDT sICHO BHPAXEHHOI'O HaNpaBJIeHNA
TIOTOKA ;

OIHOJMHENHOTO M KOJEBIEeBOTO (KOHTYypHOTO) InpeHaxel,
pPaCCYMTHRAEMHX HA TOHMXEHHE YPOBHA MOTOKA T'PYHTOBHX BOX.

4,30, Npn Herury6oKOM RAJNErSHAMA BOJOYNOpa NpemrycMaTpu—
BaeTcA IpeHax COBEPNEHHOTO THNA, YRJIANMBAEMHH HA NOBEpx-—
HOCTH BOJIOyNOpa LJA NOJHOTO IlepeXBaTA IIOX3EMHHX BOX. Ilpm

raydokoM 3aJeTAHWM BOZOYNODA NPEIVCMATPABAETCA NpEHAR He-
COBEPWEeHHOTO TNNA, 3AKJIANHBAEMHI BHIE BONOYNODA.
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Puc. I9. PacucTHHE CXeMmH TJyGMUHOTO KpeHa-—
¥a: a — CMCTeMATWYeCKuii; 6 — KOJBLELOl (KOr-
TYDHHit); B ~ OIHOJMHeiHH)i; I — COBEPIGHIM;
2" = HeCOBEDHEHHHH
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4.,31I. PacueT CHCTeMaTHYECKOTO IpeHama 3aRJNIaeTcd B
ONpeneJeHH :

pacCTOAHMR Mexyy IpeHamu, oCecleYWBAXNEMM NORERCHNE
YDPOBHA TPYHTOBHX BOX RO IPHHATOR HODMH OCYMEHNS P;

PAaCUETHOTO pacxofia BOIH, NocTymamme# B RPEHH.

4,32, PacueTnuit pacxon Q B IpeHaxe COBEDIEeHHOTO X He-
COBEpmNERHOTO THIA BHUHCAAeTCA WO §opMyJe

Q:gow Lig (32)

rme 20 - paccTosAMe MEXNY KpeHaMmE;
Lig- mmma npes;
W - HHTEHCHBHOCTH MA®JBTpamMm aTMocepHHX ocan-
KOB MJE IpyTEX BOX B TpyHre (nmpm oTcyTCTBAM
ONNTHHX NAHHHX SHavenme \W TpHAMMAETCA IO
Taén. 4 npaioxeHns 4).

PaccTOAHEA MexIy ApeHAaMM ONpenesanTcsd no fopMyam:
Npd COBEPNEHHOM NpeRaxe

2(]=Z"‘|m:mv\"(—~/1 . (33)

e Hmax~ MAKCAMANEHAA BHCOTA NMOHMREHHOTO YPOBHS TPyH~
TOBHX BOX HAJX BOJOYNOPOM B MEXNYIDEHAXHOM
NMPOCTPARCTBE ;

Ko - RosdjsmmeHT JuubTpAINR, MpEHEMAEMHE IO NAH-
HHM MHXEHEDHO-I'C€ONOI'NYECKOrO SarJYeHHd, &
PR OTCYTCTBNR JAHHHX — DO Tadx. 5 npmioxe-
HEA 43

IIpE HECOBEepIIeHHOM JpeHaxe

20 = T[{BKehow (4. heoe) o i - -6) . (0

rie Nmox ~ MaKcHMAJLHOE NpEBHIEHEE NOHMEEHHOTO YpPOB-
HA TPYHTOBHX BOJ Haj ypoBHeM BOMH B He—
COBEDIIEHHOM IpeHaxe B MEXIYADEHAXHOM IO~
CTpaHCTBE ;
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4
B 2.9qu@

(MoxEO ompemexnsiTs mo rpamry Ha puc. I npaioxeHws 7);
‘lq - pammyC IpeHH, SHAYEeHMe KOTOPOTO IPAHWMA-
eTCAd DaBHHM NOJIOBHHEe IMWMHEH JApeHMpynmefl
OGCHIINE WM TpaHmeu IpeHAaxa;
T - npepwmenMe HecoBepmeHHO# APeAH HAX BONO-
yIopoM,
Saavenze T omnpeneiserTcs MeTONOM NONHTOR, 3aKABAACH
panom 3padennft hmex mo dopuyre

T=H|-(hm"’p) ’

tne Hs - TUyCmEA pacHONOReHMA BOAOYNODA.

4,33, Pacuer KOJEIEBOTO (KOHTYDHOTO) JpeHaxa 3axJjmdua-
erTcA B ONpeXeJIeHHH:

TIOJIOXEHAs] NOHMEXEHHOTO YpPOBHA TPYHTOBHX BOX BHYTPH X
BHe KOHTypA;

pacYeTHOr0 pACXORA BONH, IoCcTynammeft B ApeHd.

4,34, Pacuersnit pacxom BOjH B KOJENEBOff IpeHe coBep—
MeRHOTO THOA NIpA Oe3HANOPHHX YCJOBHAX OmpeneideTcsa no gop-
MyJe

2
D’IK‘PE:‘E; . (35)
T

rme H - BHCOTA HENOHMEEHHOTO YPOBHA T'DYHTOBHX BOX
HaXl BOXOYIIODOM;
Ry - pammyc menmpeccmm ROJBIEBOTO IpeHaxa, OINpe-
IeJAeMHll OTHTHHM Iy TEM.
Tlpy OTCYTCTBMM ONHTHHX NaHHHX R ompemenserca moméo-
POM IO yPABHEHHD

RYlqR;-BgT-027 = 066YETNT-05Te ,  (36)

me h - TIyOMHA NMOTDyXeHWA KPEeHH NOX HENOHERMEeHHHH
YPOBEHB TPYHTOBHX BOI.
[IprBeneHAR# pamMyc OPAMOYTOJNBHOTO KOJNBIEBOTO (XOHTYp~
HOTO) IpeHaza "o paBeH
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Mo= 'L-L*,:& , (37

one Lu B ~ pmEa 7 mMpAEA NPAMOYTOMBHOTO KOHTYDa
ApeHaxa 3
1]~ Foadjmmmenr, NpEEMMACMH B SABNCEMOCTH
OT OTHOMeHWS B/b :

B/L 0-0,1 0,20 0,40 0,60-T
M. 1,00 1,12 1,16 I,I8

Jna ApyTHX KORGMIypamu# MOXHO NDEMERATE $HopMyy
Moz F
e F - mromams, orpaHwdeRHas KOHTYDOM.
Snavenme Ry Moxer OHTH oOmpemeseHo o rpadmry hHa
puC, 2 NpHAOXEHHA 7.
PacueTHR{t pacxox BOoOH B KOXENEeBO% KpeHe HeCOBepmeHHO—
TO THIA oupelesseTca Mo dopMmyie

2X T
- ""“{cﬂ- nﬁim} >

4,35, YpoBeHs I'pDyETOBOZ BOEH BHyTDH KOHTyDA COBepmeB-
HOT'O KOJEIIGBOTO JpeHAxA HPEG/MSHTENHHO BAXOIMTCH HA ypoBHE
BOMNH B XpeHax. BHe KOHTypa BHCOTA TIOHMXEHHOTO ypoBRA Hx
Haj BOXOYIOPOM HA PacCTOSHMM X OT OCH jipeHaxa Y (cM. pmc.5
NpAIoOXerna 7) onpeneiseTcA Io qxopw.ue

Hx \, Q (39)
T Ko 'to

Mpe copepmeHHoM npeHaxe moxuo mpmaaTs h=H

IlpeBHmERMe NOHMXOEHOTO YDPOBHS T'DYHTOBHX BOX HAN yDOB-
HeM BOXH B HecoBepmeHHOR IpeHe h, B IleHTpe KOHTYpA& KOJE~
IeBOr0 JpeHaxa orrpene.wmerca no dopuyse

sz F
hy® hCnL+a"°~P

(40)
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B gopuynax (39) m (40) V=\P,~\Y, . Buavermfi qynKIME

¥,,\, 1 F ompenmemswres mo r%qmry Ha pac. 3 npmroxemws 7

B 3aBHCEMOCTE OT COOTHOmMEHm F n %’ .

[IpeBHMEANEe NMOHMEEHHOT'O ypOBHA TPYHTOBHX BOX Han ypOB—
HeM BONH B HecoBepmeHHO# npeme N, Ha paccrosmm X OT ocm
npenaxa Y *(cM. pac. 5 npsioxenws 7) onpegmesseTca IO fopMy-

ne
- " Q X
hx = Nome + 1.—-—‘(’ ?’"'To (41)

Bucora BucawmBan®A Newe , T.€. paspuB Memmy ypOBHeM
BONH B JpeHe M HA KOHTAKTe XpeHAXHON OGCHIKE C T'DYHTOM
(pmc. 20), ompenexnserca mo gopmyre

R auee = 022 %—9’ . (2)

rme Qo - pacxox (medwr) Bomu ma I mor. M mpeHaxa.

« 7~ T -
Purbmpyowgas [ 7, 7 . flenpeccuonnas
asehinka R
Y .
B L _
Sr.hos hewe

Puc. 20. PacveT BHCOTH BHCA—
YWBAHHEA BOXH

4.36. PacueT ofHOMHERHOTO XpeHaxXa SagJmIAeTCA B OHpe-
JleJIeHu™ ;



HOJIOXESHHA NOHMREHHOTO YPOBHA TDYHTOBHX BON B OGNACTH
JipeHaxa;
pacueTHOTO pacxofa BOXH, NOCTymamme# B mpeHy.

PacueTHHt pacxol HpeHH D. omnpereyeTca Mo dopMyie
Q=00Lg (43)

rme Lg - mmna mpemm, M.

Pacxox (nedmt) Bomu Ha I mOT. M JIpeHaxa Q., onpeness-
erTca mo fopMmysaM Ipw Ge3HANODHHX YCJOBHAX:
IpY COBEPUNEHHOM IpEeHAEe

2
Qo: K%’_H—- : (44)

IIpe HECOBEDmMEHHOM IpeHaxe

Q°= th(%!+ﬁ{-—_+ﬂ) . (45)
2T

Pamayc mempeccmw JmHeHfHOTO HpeHaxa R, oHperexseTes
ONMHTHHM IIyTeM, NPH OTCYTCTBEM OIHTHHX JAHHHX

R,= N%’V‘ . (46)

Spagerme R, MOEeT GHTH ONpeieNeHO MO pUC. 4 NPHMIO—
xemns 7.

BHCOTa NOHMEEHHOTO ypOBHA IPyHTOBMX Box Hx Hay Bomo-
JUOpoM Ha paccToAHMM X OT XpEeHH oupeNeiAeTcs o HopMyXaMm:
Hp¥ COBEDHEHHOM IpeRaxe

Hx=H X ) (47)
2
IIp¥ HECOBEPMEHHOM JpEHAXE

Qo4 p i oW | ReX
Hﬁﬁ[f&mh e*| fﬁ-]+H . (48)

_Xx
Spaverme Enli-€%| nomer ONpeNieNATECA 0 I'padmKy
Ha puc. D npayoxeHmsi 7.
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4.37. PacueTH npeHaxefi ApPyTEX CHCTEM W THNOB, a Takxe
IpeHaxelt, yCTPAWBAEMHX B CJIOXHHX IMIPOTECOJOTHIECKAX yCJIO—
BuAX (B HaNOPHHX TPYHTOBHX BOJiaX, BOIOHOCHHX MIAcTax COMb—
moft MOmHOCTH, BGJH3W BOJOEMOB M T.N.), CJEIyeT HPOM3BOIMTH
MEeTOJaMA, W3JOXCHHHMHM B CIleNRaJLEOR TeXHWJecKol JmTepaType.

4.38. THmpaB/M4eckme pacyeTH TPyl IJIyOMHHOT'O JpeHaxa
SaRWYADTCA B NMPOBEpKe HANOJHEHWs1 TpPy0 ¥ CKopocTeRl TeJeHHA
BOXH.

CEOpDOCTh TEYeHMA BOIH B JPeHaxe NOJRHA GHTE B Ipexesax
0,I5+1,0 M/c, a ruyomsa Hamosnesus - oT 0,05 mo 0,95,

PacueT pery/mpymmx Oaccefinos

4,39. Perympyoame GacceiHH yCTpamBanTCca IJA CHUKECHAA
IHAMETpOB TPYS KOJIEKTOPOB (OCOGEHHO IMIABHHX KOJUIEKTODOB)
A pAaCCUMTHBADTCA Ha CTOK JNOXIEBHX BOX. B pesymsTaTe olpepe~
JAeTcH:

BeJMYEAA Ko3{fwiimeHTa yMeHBIleHHA DacxXoza, IpoNycrae—
MOT'O KOJUIERTODOM ;

HeoOxoIMMMasas eMKOCTh Gacceilna;

pasuepH 3ampynH, oopasymmefics Ha MECTHOCTH;

BpeMs ONOPOXHEHHS peryJmMpymmero dacce#iEa OT BONH.

4,40, Koapfmmenr K yMenbmeHHmsA pacxoma, IpOIyCKaemo—
T'O KOXNEKTODOM, YCTAHABJIMBAETCH, MCXOJH M3 OTHONEHMA IHA~
metpa TpyS P .
™me D - norpedHult muaMerp TPyl KoANeKTOpa NPH OTCYT-
cTBEm Gaccellna;
Dy - mmamerp TpyG EoJNeETopa Ipa ycrpolicTBe Cac-
celra (cm. puc. 2I).

Baavenwe KooffmmmenTta K peroMeRIyeTcAa NpMAMMATE B
npepenax 0,04-0,40.

4,41, HeoGxommeaa eMKOCTE: peryJmpymmero daccefing
onpenexgerca o fopuyne

W= QT §(K), (49)
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rne Qo - pacyeTHHE pacXOXl B CEYEHNN FOJJIEXTODA B Mec-
e coagamma OaccefiRa IpH BpeMmeEM XoOeramHmd
BOIM K 3TOMy CEUCHED Lo MEH,

]
Kog
g ]
:: \
o [\
\ ([ a* w
N T-6d =«
0 >
[ L]
<
K004
w2 g >\
o B2
L] “q 2
0 0% 08 07 06 QS 0N Q3 D2 D4 D

Pac. 2I. I'paiwx nna onpenenepms koodfm—~
IEeHTa yMeHbeHrs pacxoxos K

Oynrmaa -HK) OIpeneNseTcs B COOTBETCTRER ¢ kpwnok I
HE DEC. 22.

4.42, Lromams, 3aHpyAH, oopasyvmeficd Ha MECTHOCTH, 3Ja—
BHCHT OT CymecTBymuero pesveda B MectTe Cosnapms Gaccefina x
npmAaTofl nomycTEMoft rIyCNEM BONH HAX BOXONPNEMEEM KONOE—
HeM, T.8. MAKCIMANEHOR TIYORHM sanpyms. [romams sampymu F
B nozoroft 3aMEAYTOR nommEennocTH pesneda IpW TAYONHEe BOJH

h HaJ BOIONDHMEMHHM KOJIONEM MoxerT OHTH olpefexeHa mo op-
MyJie

W=L2'Fh. . (50)

Jnsn Epyriiof 3aMpAyTOR HOBEDXHOCTN NMAMETD SANpYyAM 10
MOBEPXHOCTH BOXH Oyner

Do 1BVF 0
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B ApyTEX CHyYSHX pasMepH 3anpyNH YCTAHABIMBANTCA B
COOTBETCTBEM C NPUHATON TUIyCMHO% BOXNH N0 INAHY B TODU30H—
Tanax.

4.43, Bpems onopoxHepHs peryJEpymmero GacceifHa oT BO-
IH ompeneasgerca mo fopMyxe

t= OO;QGDEcv (r 1——‘) (52)

rne Fee— cpepmpas miomamp GaccefiHa, NpMEWMaeMas paB-

Ho#t %F’ :

h - makcumasnan ToyGmEa Gaccelina (rayomEa Boms
HaJ BOJOIPMEMHHM KOJONNEM);

D - mamerp Tpyd, odecneumparmmit omopoxHeHWe Gac—
ceftua ;

H ~ BHCOTa ypoBHA BOIH B Oaccefiie Hay meJHIOR
TpyGH OTBOIAmETO KoJuleKkTopa (wm nepenycka
y KoJszeKToDa);
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Jﬂ - KoaddmmeHT pacxona, yCTaEAnJMBAeMHE B 3aBH-
CHMOCTH OT paclojioxeHma Oacceiina.

Ecim Gacceitn pacnojyoeH B CTODOHE OT KOJUIEKTOpA B CO-
eIVHeH C HuM MepellyckoM (HanmpmMep, B Hauaje IJABHOTO KOJ-
JeKTOpa), 3HAUEHWE koa@mmem‘a fd onpeneadeTca no dopuyie

- Voozu L0 (53)
e L - mmua nepemycka;
D - mEameTp Hepemycka.
Ecom Gacceiti pacroyoOXeH HEeNOCpeACTBEHHO HAJ KOJUIEKTO—
POM ¥ BOJOIPHEMHHiI KOJIOZEll COBMemeH CO CMOTDPOBHM KOJOMIIEM,
cpenHee 3HAYEHWE Ju npuxuMaeTca pasHaM 0,65,

PacueT mcnapmTerbHO-ITOTIIOMADIAX
GaccefiHoB

4.44, VcnapmrensHo-noTNoLamme 6acCedHH yCTpawBanTCH,
€C)M HEBOSMOXHO COPOCHTEH HNOXNEBHE BOXNH B BOJNONDHEMHWKM-DE-~
K@, O3epa m T.O. B paifoHax ¢ BHCOKOR MCIAPAEMOCTED ¥ eCJM
daccefiHH paCIIOJOREHH Ha yYACTKAX C XOpOmO (WMJIBTPyXIMM TDyH~
oM (KoaddumenT dmusTpamv » 2 M/cyT.). HcnapETessRO-mOr-
Jomamupge 6acCeHH MOTYT yCTPAamBATHCA B €CTECTBEHHHX IOHAREH~
HHX fopMax perseda, & Takxe B HCKYCCTBEHHO CO3NaBAEMHX BH-
eMrax TpyHTa (KoTiOBaHAX).

4,45, B pesyxspTaTe pacueTa MCHAPATEJIHHO—HOIJIOMAKNIAX
dacceitHoB onpemessinTCA IUomans daccefiHa mpH NPHAEATOM Hepd-
olle ero ONMODOXHEHNA, a TaKke CpelHAA W MAKCHMaJbHAd TJyOH-
HH CGacceilna.

4,46, Tpn omopoxHexym CGaccefiHa 33 HECKOJBKO MECANEB
3navenne mwiomajm Gaccefina Fy m cpemmed Tayomus Gaccefina
hegonpenesanTes 10 Gopuyam

= (HP+H\ + ..+ Ho'fa ) F (54)
[("n@) +Hng t.. & Hn(n))*' (Hq.)*llm* K Hm)]
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e [(Hotr+ Mot ..+ o) (o e (8 + 1] c55)
13

e  HiHy,.. . Hni 0%, Yo ~ COOTBETCTBEHHO CTOK
oCajikoB M KopdfmIEen-
TH CTOKA 32 OTHENBHHHE
MECHITH ;

Hag), Hng.... Hnimy 3 Hew, Hew)... Hew) — caoft moreps Bom: Ha
UCOapeR¥e B (MibTpa-
mao Gacceltna;

F - mromaxns BomocGopa.

4.47. MakcuMansHas TAYOmHA Gacce#ina Nmax onmpenenser—
cd no gopmyge

Rmax = 2hee . (56)

3HaueHHs BeJMYHH, BXOZANMX B JopMyJH IIA onpelesyeHwd
Fs 2 hep , mpEAPMADTCA DO KJMMATHYECKEM ¥ TPyHTOBHM yCJO~
BHAM DaCHOJIOXEHRA aspomopra. lloTepw BOXH Ha ME(MIBTpAIMD X
(uapTparmo ®3 GaccefiHa MOTYT OHTH HOANCIATAHH Yepe3 KOahim—
mrent crorka He=(1-Y)H , npm npuasTmm \P ommHaroBM muA
mwromage# Boxocdopa ¥ OacceliHa., I'yGmHa daccefiHoB mesecooG-
pasHa He MmeHee 0,5 M,
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5, TPOTHOCTHHA PACYET
BOIOOTBOIHHX CUCTEM HA AQPOIPOMAX

5.I. K amemMeHTaM BONOOTBOHHHX CHCTEM, DaCCUVTHBAEMHX
Ha TPOYHOCTDH, OTHOCATCA TPyOH, OCHOBAHHMA HOX TPYOH M KOJOI—
ms (cMOTpDOBHE, TANLBEXHHE M NOXNCNPHEMHAHE)., B OTHENBHHX
cayuasax (npe SHAYMTENHHHX pa3mMepax ¥ CJOXHHX THIPOreoJOTIw—
9YEeCKAX YCJNOBHAX) HEOOXONMMO MPOM3BOJMTH TAKXEe NMPOYHOCTHHH
pacyeT OTOJOBKOB.

5.2. KOHCTPYRIMH 3JIEMEHTOB BOZOOTBOJIHHX CHCTEM paCCUHM~
THBADTCA HA BO3SueficTBEE BEePTHRAJNBHNX CAMOJETHHX HAT'DY30K
¥ Beca I'pyHTa, Kagk coopyxemwmit, SaruyCieHEHX B I'DyHT. Pac—
YeT IPOMIBOIATCH IO METONY NpEeNeNBHHX COCTOSHRA, SBIIAKIEMA~
cA mjaAa CeTOHHHX cedeHW# NpefeJEHHM COCTOSHMEM IO NPOYHOCTH,
LNl XeJe300eTOMHHX CeYeHE) — IpeNeNbHHM COCTOAHWEM N0 HpOY+
HOCTH W DACKDHTHND TpEmMH.

5.3. KOHCTPyKIME SJEMEHTOB BOZOOTBONHHX CHCTEM, Kak
OpaBWio, CJeHyeT DACCUMTHBATH HA HODMATHBHYD CaMOJETHYD
HATDPy3Ky, IapaMeTpH KoTopoft npwBeseHH B Tuase CHuII "Aspo-
npomu. HOpMH HpOeKTHpOBaHEA".

IIp# cymecTBEeHHOM OTJMYMM IIADAMETPOB HATDYSKH pacueTHO-
TO camojeTa OT NapaMeTpPOB HODMATHBHO HATDY3EM pacyeT Clie—
IyeT IpOM3BONETE HA HATPY3KY OT pacdeTHOTO CaMOJETa.

5.4. Ina mpoBenmeHuA pacyYeTOB NOJEHH OHTEH OIpeleNieHH:

KaTeropyd HODMATEBHOR HAIpy3KW, WICKO KOJeC HA yCJIOB—
Holt omope, HABJEHWE B IHEBMATMKAX WJM NADAMETPH HATrpy 3KH
pacyeTHOTO CaMoJieTa;

XapakTepHCTRKA pafioHa CTpOMTEeIsCTBA, Teorpafsraeckoe
HOJIOXGHHE, NAHHHE O I'DYHTaxX, YPOBEHb I'DyHTOBHX BOX, I'yCH—
HA OpoMep3aswA H T.h.

5.5. B mpomecce pacueTa yCTaHABIMBANTCA HapamMeTpH pac—
YEeTHHX CEYeHuit - TOJIMHA BJIEMEHTOB KOHCTDPyKIm#, pacmojoxe-
HHE ¥ IUIOWANb CEYSHHMA apMaTypDH.
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PacgeT Tpyl, YJIOREHHHX B 3€MIE

5.6. lles» pacueTa COCTOMT B TOM, YTOOH YCTAHOBATHL Ta—
Koe 3ariyCJeHRe TPyl WM Noxo6paTh TaKoe CeYEeHMe CTEHOK
TpyG, KOTOpHE TAPAHTHPOBA)M GH TPyCH OT pa3pymermda. Pacyer
Tpy6 Ha HPOYHOCTH IO MeTOXNy HpelelbHHX COCTOfHMA CBOINMTCA
K yEOBJETBOPEHAD yCJOBAA

Meock € Mup . (57)
rie Meacy -~ pacuernuft W3rEGammMI MOMEHT B CeveHMM CTeR-
KI TpPyOH,

Mne -~ mpenenbHH H3rMCamUEE MOMEHT B CEYCHWH
CTEeHKH TpyOH (mpemespHasm Hecymasa CHOCOG~
HOCTEL CEYeHWs CTeHKW TPyOH Ha M3TmG).

SHayeHue pacuYeTHOI'0 MOMEHTa Mracy onpeneygeTcs Ipa pei-
ctBmM olme#t Harpyskm Ha TpyOy. Odmas Harpyska, neficTBymmas
Ha TpyGy, ClaraeTcs M3 NOCTOSAHHO# M BpeMeHHO#t Harpy30K.
TlocTossHHaA HATpy3Ka BKINYaeT BeC 3aCHIKY TpyHTa Han Tpydoit
M COGCTB2HHHII BeCc TpyOH. BpeMeHHas HATpy3Ka BO3HMEKAET IpH
IeffcTENM Kojeca car:oneTa Ha TpyOy (npm Tlepenade HaTrpyakm
gepe3 TPyHT).

£.7. llocroanHaa Harpyska O™ 3acHIKA Ha TPyly, YIOXEH—
HyD B TpaHmeb, ONpeXeJAeTCi B 3aBACKMOCTM OT CBOHcTB sa—
CHIIKM, BHCOTH €e Haj BepXoM TpyOH ¥ UMDHHH TpaHlied Ha ypoB+
He Bepxa TpyOH mo dopmyise

Q‘ Kr r H B‘r
e W - BucoTa zacunkm Ha; BepxoM TpYOH;
[ - oGkemuult Bec rpyHTA 3aCHIKH.

KoajfwimeHT BepTHKANEHOR HATPY3KH OT I'DyHTA B TpDAHUEe
Kyonpenennercas no dopmyse

(58)

(i—éztf%')
Ky = &"___..__ . (59)
T 24 H

[}
e {» - KooMIMEeAT TpPEeHusa MaTepaayia 3aCHIKA O CTeH-
KE TpaHiieH .
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KoadfmmaenT f' TNpHAAMAETCA IO RAHAHM MONEBHX B JaGo~
PaTOpHHX MCCJIeROBAHEY WM 10 Tadx. I HmpEnaoxenws 8.

OTHOmEHAe GOKOBOT'O JAABJERWS IDYHTA K BHINBANEEMy €ro
BepTHRAEHOMy IABJICHND & ompemeiserTcd Mo fopMye

E=tg' (v~ %) (60)

Tie Y - yrox BHYTDEHHEr'O TpekmA TDYHTA 3aCHIIKW;
B, - pacueTHad IMpUHA TPARmEN Ha ypOBAE Bepxa
TPyOHe

Beswauna By mprAumaerca mo Tadn. 2 mpunoxerms 8 mpE
B, Menee nexoropoit mepexommoft mapmax Bner ; mpm Br>Bner
B pacueT BBOIMTCA NEDEXOAHAA NMPMAA TpasmeH Bnep , T.e. mH-
pHHA TpaHme®, Ipa xoTopoft HArpysKa HA TPyCy HOCTHTAaeT Mak-
CHMyMA ¥ NpM JansHeliuieM yIMDEHPH TDAHNEM He BO3DACTAET.

3Havenne %:%2 NpAHEMAETCA 10 Taéd. 3 OPANOReHAA 8.

5.8. BimAsMe coOCTBEeHHOrO Beca TPYyOH ABIAETCA BTODO—
cTeneHHH faxTopoM. B pacuere TOHFROCTEHHHX acOeCTOLEMEHT-—
HHX TPyl W1 MORHO Iperedpedn, Ilm pacdeTe GeTOHHHX W XeJe-
306€TOHHHX TpyC, OCJajamiMX 3HAYMTEJHAHM BECOM, HATDY 3Ky
0T COGCTBEHHOT'O Beca yHoOHee 3aMEHNTHh IKBHBaNEeHTHOft paBHO-
MepHO pacnpezeseHHo#t Harpysrofi, BeswdnHa SKBEBaJEHTHOR pap—
HOMEPHO pachpelieNieHRoli HATPy3Km cocrapiier 80% oT COGCTBEH~
HOTO Beca TpyOH. Ee 3Hauenwe onpegesserca mo dopmyie

6 =0206, = 080-2% s B -

TIe 6 - SKEMPaNeHTHAs DABHOMEPHO pacHpeXeNeH—
Has HATPy3Ka OT Beca TPyOH, T./IOT. M;
6, — codcTBeHHHH Bec TPyOH, T/mor. M;
rep: 22520 ~ cpemmhi pameyc TpyGi, M
Da.— BHYTDCHHHE ImaMeTp TpPyOH, M;
§ - TommpHA CTEHOK TpyOH, M;
J - oOvemmuit Bec maTepEaza TPyOH, /.

(61)

?

5.9. 3a BpeMeHHYW Harpy3Ky TPyOH NpWHMMAETCA HOpMa—
THBHAA CTaTM4YeCKag HArpy3Ka B COOTBETCTBEM C DACYCTHHM TH-—
mom camojyieta. JlnA BHUMCIEHWA IaBICHWA Ha TpPyOy, nenexamwie-
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TOCH OT HATPYSKE, IMUIOXeHHOR HA NOBEDXHOCTH 3eMIW, IIpEMeE--
HAETCA pemeHWe IPOCTPAHCTBEHHORX 3aKAYM TeopHH YIPYTOCTH.
g 5TOTO cCiIEeNyeT RCIOAB30BATH QOpMyJly IiA OnpeneJeHEd Bep—
TERAJBEHX HAUNpAXeHmf B JoOoff TOYKe MACCHBA OT COCPENOTOYCH-
HOR CHUIM, DPMIOXEHHOZ HA IOBEDXHOCTHM ONHOPOJZHOI'O YIpYyTroIo
HOXYIPOCTPAHCTBA, I'OPHBOHTANBHHMA COCTABJANIMMA KABACHAS
K332 EX Majoff BEJMTMHH MOXHO NpeHEeOpeds.

5.I0., ®opuyna miaA onpenesicHEs BEPTHRANBHHX HAaNpAECHER
EMeeT BHIL:

-3 4 P _.BP
G T FofE W
Tne 2 - pacCTOAHAE OT IOBEPXHOCTH TPYyOH IO TOYRH,

B KOTOpO# OlipenesAeTCA BEPTRKAJLHOE HalpA—
ECHREE ;

P - BesmumHA cOCpPENOTOYEHHOR CHJH, NMMJIOXEHHOM
Ha HOBEpPXHOCTH T'DyHTa,;

1 - TODH3OHTANRHAA NPOCKIMA PACCTOAHEA OT TOY—
KA, B KoTopolt ompenesgeTCA BepTHKANBLHOE
HanpskeHme, OO TOYEM NPHJIOXEHHS CHJH.

Buaverna KoadfemmenTa K npmeeneHH B Tada. 4 mpmioxe-
ms 8.

5.11. [Ipm ompezenermm Hanpaxemm#k oT KoJjec camoxeTra
NOJB3YNTCH METOAOM CYMMADOBAHMSA HANpAXeBWit. SJUMICOBARHHI
OTNEeYATOK KoJieca 3aMEeHAeTCHd NDAMOYTONHHHM W pasCHBAETCH HA
PAR OTAENBHHX IUIOMANOK, B IEHTpPEe KOTODFX MPUKJIAZHBANTCA
COCpeHOTOYEHHNe CHMJH, OKBUBAJICHTHHE II0 BEJWYMHE DABHOMEDHO
pacnpeneXeHRoff HATpy3Ke, npmxommmelics Ha HAHHHE TUIONAIKH.

B mHTepecymmell Touke IpyHTa HaNpAXeHHe OT KOJEC OIpe-—
JenAeTcs CYMMEDOBAHEEM HAanpaxeHuil OoT Kaxmol oTmespHORt coc—
penorToueHnoft cMIH.

Iiomaxs OTHeYaTHA NHeBMATHKA F ciexyeT ompenesaTs 1O

dopsyne

KA"D
"-____o » 63
- q‘ ( )
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rne P, - cTaTHUecEag HarpysEa Ha ONHO KOJeCO TNABHOR
ONOpH CaMoJIeTa;
Go— BHyTpeiHee JARIEHWE BOSNYXA B IHEBMATHKE,

OTHONEHEE CTOPOH PABHOBEJMEOTO HMPAMOYTONHHMRA ILIOMAXN
oTmeuaTka NpmEMMaeTcs 2/g = 2.

KoodfmruenT IMHAMEIHOCTE Kau IPRHUMAETCA B SABHCAMOC—
TH OT BHCOTH 3ACHIKE:

BucoTa 3acCHIKH, M Kau

0.75 Gesevseevcecnvecssvrsernrenssceee 1'2.0
I'm ®ecosvecsenvsssnsssorsscnensseoce I.IS

,50 ®essessscesscscsssscentsnsssosnse I.m

W N H

.[XJ ®es000sesssscssnsesccscstossoee 1.00
»,00

0000200000 000000000000000000000 I.m

BeswanHa 8JjieMeHTADHOX COCPEROTOMEHHOR CHIM p, nmpa-
xomAmeficAd HA KAXNyD WS BJIeMEHTADHHX IIONMAXCK, pDaBHA

pi = E%p_" ’ (64)

Toe N - WCJHO IJIOMANOK, HA KOTOpoe pasCEBaeTcA IpA—
MOYTOXBHHK, DABHOBEJMKN ILTOMANN OTHEYATEA.

BpemeHnnad Harpyska Ha 3BEHO TPYOH OmpeReJNeTCH NyTes
BHYHCJEHAA OGHEMHO} SIOpH HamnpsxeHAR 1O INOCKOCTHE I'OPMSON-—
TaxbpHOR NIpoeKmMM TPYOH.

5.I2. PacueTHas HaTpysEa Ba 3BeHO TpPyOH Xmmoft I M om-
pefesseTcd CyMMEDOBAaHWEM NOCTOAHHOR M BpeMeHHOX HATDYSOK:

pm= p"'Q"’B . (65)

rne P - BpemMennag Harpy3ga Ba Tpyly OT HeRCTBES KO-
Jec OIOPH CAMOJZETA;
Q - mocrosmEas HArpysxa Ha TPyOy OT SACHIKE
TPyHETA;
G - mocrosHRas Earpy3ka OT COGCTBEHHOTO Beca
TPyOH.
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5.I3. PacueTHHII W3rmGama@ii MOMEHT B CTeHKaX TpyOoH
Meacy cEEXyET ONpENeNATH B COOTBETCTBHE C INOJNYYEHHOR IOX-
gofk pacuerHo#t Harpyskoft mo gopmysam:

i XpynrEx TpyGé (CeToBHHe, acOecTONEMEHTHHE, KepaMu-
geckme)

Mnu=g%i§pm 1cr=9%§(p*q*e)1cr ’ (66)

Ina meje306eTOHHHX TPyS, HpE Ge3HArnopHoM pexmme pado-

Meocs= %2 roes 1w = 2(P406) 10, (6)

TRe "Lo;D—'f"j— cpemanfi parMyc TPyCH NpM TOMIMHE CTEH—
k0.

KoadimmeedT omrpafna TpyOH N npm pa3/muHHX yCIJIOBHEAX
yRISNEE TpyC MMeeT CAeIyyiiAe 3HAYeHHd:

Yrnagga Ha IUIOCKOE JIHO TPAHUEH eeceecccsscscsccss . I,I2

Hopmassiaa yeaapka (AHy TpasHmer IpUEAETCA BOTHY-
ran dopMa ¢ yrioM OXBaTH TRYNH 9N?) eeeeeeeneccees 1,50

0coGeHHO TmaTenbHaA YKIBRKE TPYCH B TPIHBEE ...... 1,87
Yrnagga Tpyou #Ha GETOHIIOC WM XeJiczo0eTOHHOe 0C—
HOBEHME ccceevcocacscs cecestescecesccnva cene 2,25-3,37

5.14. NMpepemsuuit naruGanmuit Moment Mm 1 crenxax Tpy-
OH Ipu mx padoTe HA MITHC CHENyeT olUpPCHeSATH 1o (fopMyJaM:

Ins GeTOHHHX Tpyos

2
an=me';—_2 y (68)

IV KeJe300eTOHHHX Tpyo

M»=mmnﬁapo(h4'%_-) . (69)
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IIpa sTom monmoxenme HeATpAaNBEHOR OCH ONpEReNAETCH H3 yC-
JIOBEA

quaFn = Ruex » (70)
ne Rp = pacyeTHOE COIPOTHBIECHHE GeToHa OCEeBOMYy
pacTAXCHHD 3

8=L - wmua paccumTHBacMoro 3BeHA TPYOH;
h=0 - rommea cremrm Tpycu;

m - xosdimmmenT yciopmR padOTH CTEEKH TDPYOH,
npuEEMaeMuit paBEuM I ;

Mo~ FosdfmimenT ycaosmlk paGOTH apMATYDH, Tp&-
mmvaenut 10 CHEII B SSBACHMOCTH OT BHZA
apMaTypH;

Fq — mromans ceYeHmA NMpoXorsROR pacTAHyTOR ap-
MaTypH;

F - mromanms cevyenma cxaTolt S0HH GeToHA;

R — pacueTHOe CONpOTMRIEHWe GETORA CXATHD IDH
msTHde ;

X - BHCOTa CcEaTOl 30HH;
No~ HONESHAT BHCOTA CEUEHMS CTEHEKE TPYOH.

5.I5., AcOecToneMeATHHe E KepAMEIECKEe TDPyOH, a Takxe
GeToHHHE W XeJe306eTOHHEHe TpPyOH NPOMHILIEEHOTO H3TOTOBJCHEA
0 OPOYHOCTH MOXCHpAanTCH HyTeM CPABHEHES BENWIMHH paspymR-—
meft HATDySKH, C yCHJIEEM, BOSHHEKANEEM OT NeRCTBHA MOCTOHH-
HOt X BpemeHHO#t HArpy3or mo fopMyxe

Pracx.

rme K - rosffsmmeHT samaca;

P, - paspymammasi Harpyska, oupemeXAemas IO
CODTAMEHTy TIyol;

Ppocy— YCRIME OT NMOCTOSEHOR M BpeMeRHOR HaT-
Py30K.

Kosgfmrmenr K mpmHmMaeTcA A KepaMHYeCEHX ¥ acéec—
TOIEeMEeHRTHHX Tpyl 2,0, mnma GeTOHHHX — 3,3 W mia XexeSoGeTOR--
mx - I1,8; roaffmmenr omrpasEs Tpy6 N mpmemmaeTcd 1O
naHEEM m.5.1I3,
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PacueT ocHOBaHk{t HORX TPYyOH

5.I6. [led» pacueTa COCTOHT B TOM, YTOOH momoOpaTh Ta-
Foe CedeHHMe OCHOBAHMSA, ROTOpOe rapaHTEpOBAJO OH €ro OT pas—
pymesus.,

5.17. 3nadeHme pacYeTHOTO MOMEHTa Meacy clexyeT Om-
pexesaTh Kag IAd GeCROHeYHOX WM IoJyGecROHedwHOR Gayrm, Je-
xamefl Ha yOpyroM OCHOBAHMM.

5.I8. 3a pacuerHyp HarpysKy Ha OCHOBaHWe CJeNyeT Npu—
HAMATH BPEMEHHyD HATpySKy OT KoJec camojieTa. locTOAHHYD
HOTPy3Ky OT Beca 3aCHIKM I'DyHTa Hax Tpydoll, Beca TpyOH M
COGCTBEHHOI'0 Beca OCHOBAHHA B pacueTe MOXHO He yIMTHBATEH,Tak
FaK OHA HEe3HAYATENHHO OT/MIAETCHA OT GHTOBOTO NABJNEHWS TPyH=-
T4 H He MOXeT BH3BATH Redopuanmo IpyHTa OCHOBAHWA.

5.19. PacueTHas HATpDySKa OT ROJeC caMmojeTa nepenaeT-
cA Ha OCHOBaHWe Yepes I'PYHT H HEKOTOPYyD JaCTh TpyOGOIpOBO-
noB. Tar Kax HaupAxeHWe B TPyHTe OT BpeMeHHOR HATDYy3KA C
yBeJm9eHueM BHCOTH SACHIKH HAX Tpyool yMEHBmAETCS, HpH pac—
veTe OCHOBAHME moj TpyOH ciedyeT HOJAraTh, YTO BDEMEHHASA
Harpyska Ha OCHOBaHHE IlepefaeTcd Uepe3 T¥ 3BeHa TPyow (mpu
JUmHe 3BeHa I M) IpH BHCOTE 3ACHUKA HAj TpysoR mo 2 M m ve~
pe3 mATh 3BEHBEB HpPM BHCOTE 3ACHIOKE Hay Tpyco# 2 M m doxee,

5.20. Harpysaka or Kojiec camoJeTa nepemaeTcs Ha OCHO—
BaHWA Uepe3 TPYyOH ¥ BHCTYIH ocHoBaHmit (pmc. 23). Bemdauuy
HATPYSER Ha CpefHEe 3BEeHO CJeRyeT ompeneiaTh Ho JopMyxe (62).
Ha npa kpafiimx 3BeHA IIPE BHCOTE 3ACHIKA HAK BEpXOM TDPYOH
IO 2 M pacueTHas HArpy3Ka ompenelgeTca nmo arolt xe dopmye.
3a pacueTHOe HaNpAReHWe MPHAAMAETCS HANpAREHMEe HA yDOBHE
Bepxaeff o6pasymmelt TpyOH B ceperHe 3BeHa. Harpyska Ha 3Be-
HO Tpyou P par

p1=6€DN , (72)

THe © -~ HampaxeHnwe B cpenHelt wacTE Bepxreft oGpasym-
meix TpyOH;
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{ - jmRa sBema TpyOH;
Dy~ HApy=RHHR IEaMETD TPYOH.

™

o & (o &

I E AR
Py

6 (R 6 |

1) ‘

| ot pen

Puc. 23. Cxema HATpySKE ocHoBamEs (mma me-
penave HATpY qepes TpE SBEHA TpyS ® BHC-
TYIH ocHOBaHMR

Ilpe BHCOTE SACHIKE HAX BEepxoM Tpydu 2 u m doxee, Kor-
Ja pacueT NpORIBONATCHA NAR 5 SBEeREeB TPyO, YTOCH ONPENeXETS
HATpySKy Ha Kpalliwe 3BaHBA, HE CAGRYST DPASCNBATE CAGY KOXe-
ca Ha pAX IIOmMANOK, TAR KAK TAKAA DasONBKA He OKASHB&eT
Oy TRMOTO B/MAHAA HA TOYHOCTh ONPEJOAGHEA DACYeTROTO HaNpH-
xeHua Ha Kpaftmwe 3BeHEA TPyOR. B NARHOM OXywae HATDY3KY,
OPEXONAMYDCA HAa ONHO KONECO, CHGAYeT NDHHAMATE SA COCDeNO-
TOYeBHYD B NPUIOXGHHYD B NEHTDe CXONA KOXSCA.

5,2, Harpysxy Ha OTpeSKN OCHOBAHNS CNEXyeT ONDeNe-
JATH NyTeM YMHOXGHMA DACYETHOIO NANDAXGRER HA NXOWANSL BHC—
TYnoB mo Jopmyie

p,=26€6 | (73)
rne P, - Harpyssa Ha BHCTYNH OCHOBAHMA OJHOTO SBEHA
TpyOH ;

§ - mmpmBa BacTyna;

€ - nmEa BHCTYHA, paBHAA JJMEE 3BeHA TPYOH;

© - pacueTHOe HANDAXEHWS HA NOBEPXHOCTH BHCTYIR.
5.22, Omas pacueTHAA HATPySKAa HA OCHOBAHME DABHA CyM~

Me BpeMeHHHX HATPY30E, HEepDENAKUEXCA HA COOTBETCTEyNNE TPy-
OH ¥ BHCTYIH :
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p = pasu + pzaxn ; ()

Pisks = Pico*t Pacr Pass = Pacst Paxe .
OCmw# BEN HATDYSOE IOXKA3AH Ha puc. 24,

5.23. PacueT ocHopaHMZ mojy TPyCH CiefyeT OPOM3BOMHTD
B OPONONHLHOM X IONEeDEeYHOM HANpABIEHMAX.

5.24. [Ipn pacueTe B NPOXONBHOM HANPABJACHWM HATDYSKEY,
nepenaBaeMyp uepe3 TpPyOH M BMCTYIN OCHOBAHHA, CIEXyeT 3ame—
HATH DAROM COCPeNOTOUeHRHX cEx (cM. pmc. 24), OcHoBaHme
pacCUNTHBACTCH K&k GeCKOHeuHan OajKa IPAMOYTOJBHOTO cevye-
HEs, JeXaEas HA YOPYI'OM OCHOBAHWN, XADARKTEPHSYNNMMCA MO-—
Iexsp BeExaepa. OcRoBamme pasGmBaeTCA TEMIEpaTypHO-YCAEOY—
HEMA WBAMN HA OTHeXbRHe yuacTsm jamenoft 30-50 M. YuacrTsm
MexRy codofl coeImAADTCA WTHPAMEN, UPEIATCTBYINEME CMEmeRUD
KOHROB OCHOBaHNA. TaxmM 06pasoM, OCHOBAHWE B HPONONHHOM
HaNpaBJeHWE NPeACTABAAET COCoff pAN WADHHPHO COeNMHEeHHHX
GaJoR, JexamEX HE YHPyIoM OCHOBAHWE. PacYeTHHt MSTHGAWMEN
MOMEHT B OCHOBAHME TOX Tpylamm onpenexsercs no fopuyxe

Mp= Mmax K, (75)
rme Mmox - MRXCENMATENME WarmGammrlt MOMERT NpE meH—
TPAHHOM HATDYXCHEM CANKE, ONpeneiseTca
mo m.5.25;
K - rosjiwrmenr, yumTHsammml yBe/NUeHNe HWSIN~
dampX MOMEHTOB NMpH NPEJIOXEHNE HATDYSKN
B KpaeBHX SOBAX OCHOBAHNA, NPRHMMAGMHR
paBEuM 1,2,

5.25, MaxcrmanpHuft HSTHCAIUMI MOMEHT IPH IeHTPAIHLHEOM
3aTPyXeHNE OCHOBAHMA CJAEAyEeT BHURCJATH Ho PopMynam pacyera
GalzoK, WMeruprX HeOTPAHRUCCHHHe DASMEepH B IUIAHOe, KAK HaN-
GonrmmRt cymMapHEHEt MOMEHT, COBAABAEMHE KOJeCaMy CaMoxeTHOR
OIOPH B pacyeTHOM cedeHmM. O0mas Popuysa i OnpeneAeHEs
MAKCEMAJHLHOTO MOMEHTA OT AeffcTBNA BCeX KOJEC ONOPH MMeeT

BEI: M = M.*:Z:Mi , (76)
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rme Ms - ma3rmGanmuit MoMeHT OT HeficTBHA Roxeca, LIEHTp
OTIHeYaTEa KOTOpPOTO COBIAQZaeT C DACYETHHM ce—
YEeHHEeM ;
Mx - m3rmGamumit MOMeHT, CO3nAaBaeMud NeficTBHEM

L-T0 KoJeca, DACIOJOXEHHOTO 34 IpeneJsiava
pacuyeTHOT'O CEYECHHSA.

Haepyska Ha ocHobawue

Do R o

| | 10 | 1.0 :

1 1 X *

Pacvemnan crema
Praxe g‘ﬂ h 1%8

ERERE) IRERENE
laja)

Inwpa M

M~ , . ]
UL ISl

Puc. 24, Pacyer ocHcBaumil noX TPyOH

5.26, UsarnGaomuit MomeHT oT neftcTBAA Koyeca, UEHTD OT-
feqgaTka KOTOpPOTO COBNANAET C PACYETHHM CEYeHHmeM, CcJielyer
onperneJaTs Ho JopMmyse

P

- 7
M4 “d— * ( )

rre P - pacuerHas marpyska Ha KOJECO.
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KosgfmmuerT .8 onpenejserca mo fopMyse

BT
&=Vie5 (%)

rne b - mipmra pacuermoro ceuemms;
C - pacuerHul RosdfmumenT mocresm;
E — MONyJB yNpyrocT® GeTOHA;
U - MOMEHT COIDOTHBJECHHA OCHOBAHNA.

PacueTHas HATpy3Ka Ha KoJeco omnpenengerca o opwmyue

p= —Six Kau o (79)
e P, - BeJWUNHA HAT'PY3KH Ha TJIABHYD OMODY CaMOJe-
TAj

Nx—- mcxo Kojec Ha riaBHOR onope camoyera;
Kau— koasddemmenT ImMHaMAUHOCTH, ONpejeldeTcA IO
n.5.11;
N~ EKoodimEeHT Neperpys3Em, NPAHEMAETCA paB—
a I,0.
5.27. UarmGammifi MOMEHT B pacueTHOM cedeHME OT jeficT—
BHg KoJieca, pacCHOJOXEHHOIO 3a IpeneyaMm 3TOTO CEedYeRmdg, On-
perexgeTca o gopMmyne

Mi=‘-q%—fz , (80)

rne P - pacuersas marpysga ma Koxeco.

Koagdenmernr {z ompenesfieTcd B 3ABECAMOCTH OT paccTo—
AHWA MexJy HOEeHTpaMM OTHEeYATKOB KOJecA H pPACUEeTHHM CeYeHm~
em X:

f* = &"(sindX - cosdx) . (81)
3HaveHne { 2 MOXHO ONOpeNeJyAThr Io Tali. 5 npmiroxeHws 8
B SABECEMOCTH OT 3HaueHms Kosffurmenra X . B sroft xe Tad~

Julle NpABEeReHH 3HaveHws RosfdummenTa f 4 , 0 KOTODOMY MOX~
HO ONpeneXNsiTh NPOTEG OCHOBaHWMA MO Jopmye
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gx = *r__sipEU fi ,
(82)

MX Yoo = D&

5.28. 3a pacueTHyD HATPySKy B NONEepEeYHOM HANPABICHME
cleAyeT IPAHAMATE BEeJMUHMHY DEaxTWBHOIO LABJCHER, NONydYeR-
HyD OpE pacueTe OCHOBAHMA B IPOXONBHHOM HANPABJGHHE B CXy-—
yae, ecyM KOJeco paclloJIOXeHO HAR cpelHefl 9acThD yYACTEa.

5.29. lpenespHut 3rmamam MOMEHT B OCHQBAHEAX
clefyeT ONpENENATH KAK IJid IPAMOYTOXBHEOTO CeueHRmS IO (dopuy~
e (68).

PacueT NOXNEIPHEMANX, CMOTDOBHX
¥ TarbBEXHHX KOJONIEB

5.30. llexs pacuera COCTORT B TOM, YTOCH IOROGpATH Ta
KWe BeJMIMHH CeYeHmME RDHNR®, NHEmA, CTEHOX KOXOAUA, CTHEQB
B MeCTe NpHMHKAaHWA TPYOH K CTOHKe KOJORHA, KOTOpHe Ipeno-—
TBpamaym OH KOHCTDYKIXD OT paspymeHmd, PacueT KOXOANeR Ipo-
¥3BOAMTCA IO METOLY NpENEeNEHHX COCTOAHME IO INPOYHOCTH S

M P $ an ’ (83)
a rakxe mo pedopmammm:
W $ Wme | (84)
tne Mp - pacuerHult msruGaxumft MOMEHT B COUGHME KOH~
CT DY KIMHN ;
Mne= Tpemesbiuft ESruCanDmER MOMEHT B TOM X8 CEUYS-~
HEN;

W» ~ PacueTHO® BEPTHEAXBLEOE CMEmMEHXe KOXOXIA IOX
BOSHeH#CTBEEM CAMOJI®THOR HArpDYSKN,;

Whne= ODEXENEHO KONYCTEMOE CMEmeHWe® CTHEQ B MOC—
T6é NpAMHKAEMH TPyOH K CTEHFS KOJOENA.
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KoJomis npencTaBiADT COC0# KOHCTPYRIMD KOpoCIATOTO TH~
ma, pacueT KOoTOpoit KaKk HIPOCTPAHCTBEHHO} CHCTEMH CJIOXEeH I
TpynoeMor. llosToMy IJjA YOpPOMEHHMs pacuerTa KOJOAA ero KpHm-
Ky, IHMIEe X CTEHKA DEeKOMEeHIyeTCHs DacCMATPWBATHL KaK OTHEJb—
HHE KOHCTDyRTHBHHE DJIEMEHTH.

5.3I. PacueT KpHINKH KOJONNA, B 32aBHCHAMOCTH OT €€ KOH-
CTpyELMN, CJeNyeT NPOM3BOIMTH MJM Kak OajkM HA NBYX OLODAX,
WM KaK IUMTH, OmepTo#f 0 KOHTYDY, IpH 3TOM 38 DaCYETHYD
HaTPY3Ky IpHHMMAETCA NaBJICHHE OT KoJieca, NPEXONAmeecA Ha
pacueTHuft sxemeAT. [Ip pacueTe KDHNKH 3arJyGJeHHOT'O CMOT—
POBOTO KOJOEA HATpYy3Ky OT Beca 3aCHIOKM I'pyHTAa HAN KpPHUIKOX
¥9~33 ee MaJIOCTH [0 CPABHEHWND C HArpy3roft OT ONOpH caMmoJe—
TA MOXHO HE yUATHBATE.

5.32. PacueT oTHeNBHAHX pefep pemeTKH IPOM3BOIMTCH Kak
LA CaJoF Ha IBYX ONOpax, HATDyXeHHHX pPaBHOMEDHO paclpene-
JiedHO# Harpy3ko#f, paBHOZ BesmumHe BHYTDEHHETO IaBJEHHA
nHEBMATHKA HACCH, YMHOXEeHHOR Ha pACCTOAHME MEXNy pedpamm,
Kpome pedep pemeTENM B #X COeNEHEHWA C OCBA3KO# pemeTEM,
nonsexuT ofa3aTeNbHofl IpoBepKke Ha CXATHe GETOH NOXL OMNop-
HO# pamoit.

5.33. Jimmme KOJAOAIA MOXHO PACCMATPHBATE Ka8K IUMTY,
CBOGOZHY ONEPTYD Ha CTEHKH, K KOTODHM IPUMHKaDT TPyOH, X
XEeCTKO CBA3AHHYD CO CTEHKAMH, K KOTOPHUM TPyOH He IPRMHKA-—
m.

Pacyer muEma HeOGXOA¥MO BHIOJHATH HA HATPY3Ky OT Beca
TPYHTOBOH 3aCHIIKM, NMEpeKpHTHA, CTER M BpeMeRHOft Harpy 3Kl
OT KOJIeCa CaMoJeTa, DACIONOXeHHOTO HeMOCpPEeNCTBEHHO HA KpHu--
Ke ROJIONU&. PacyeTHHE NpOJETH NPAMOYTOJNBHON IUMTH NPRHEMA—
DTCA PABHHME:

0a=1058 © €.=1050 | (5)

tme €oulc - coorBeTcTBEHHO BHyTpeRHme pasmepH LmEHHOM
H KOPOTKOR CTODOH IHWmA.

5.34, CTeHKR KOJOINA CJeNyeT pacCUMTHBATH HA HATrDYy3—
Ky OT KoJeca, paclOJOXeHHOTO DANOM ¢ KoJomueM. g 9TOro
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pacyeTHas IUIomMaNh NPAMOYT'OJBHOTO OTHNEdYaTKa KoXeca pas3dmBa-—
eTcq Ha DAN IIONANOK, K OEHATpaM KOTODHX NPHjiafHBARTCH COC—
PeNOTOYEHHAHEe SKBWBAJEHTHHE CHJH, NPEXONALMECH Ha Kaxmyo
JoNanKy. 3aTeM Ipa moMmony GopMyJH CyMMIDOBAHMA TOPHSOH—
TaNBHHX HalpAxeHw# B ymHe#iHo medopMupyeMoM MOJyIpOCTDAHCT—
Be OT Kaxnoil cocpefoTOvYeHHOffi CHJIH OHpeneJyaeTcsa MCKOMOe Ha-
npsAxeHde B COOTBETCTBYDNMX TOURAX NMOBEPXHOCTH CTEHKH XOJION~
na mo gopmyse

n
6.=K,f—zi§K. , (86)

tne P pacyeTHad Harpys3ka OT RoJjeca;
2 - pacCToAHWE IO pacCMaTpWBaeMOi TOUKM CTEHRH
KOJoIma OT IOBEPXHOCTH I'DyHTA;
N - KOJMYEeCTBO DJIEMEHTAPHHX CHJ, CYMMAapHC 3KBH-
BAJIEHTHHX HATpySKe OT KoJeca;
K - xos@fwrmeHT KOHIEHTpaIVA HalpAREHH{t, IPHHE-
MaeMHii paBHEM 2,

KosdimeHT K4 3aBECHT OT OTHOWEHHEA

d—i- G 0(—2- F ’
e X,Y.2 - KOO IMHATH paccMaTpWBaeMoil TOYKW CTCHKH

KOJIOIIA MO OTHOWEHWK K NaHHOI 9JEMEHTa P~
HOt cHJye.

Crya X OepeTcA B HANPABJIEHMM Nepnenm@xyaapa, HNDOBENEeH—
HOTO OT CHJH K CTeHEe KoJomia, Y — mapajeisHo cTeHKe KO-
Jomia, 2 — NO BEepTHKAaJM, IO OCH, IpOXOoIdmeil depes TOURYy
NpAJIOKEHNA 3JeMeHTapHolt CW/H,

Bnauenne kosddmumenta Ky mpupmmaercs no rpadmeam
(puc. I mpmmoxemna 8). T'padmrm cocrasienms na M = O,
M =0,30, M = 0,50. in TpyHTOB, MMEMUpX APYTOe 3HAYCHWE
J\A , BesmuHa K, OepeTca 0 MHTEpNOJAIMA. [Ipy HEOGXONMMOC-
e kospfmmmeHT K, MOXeT OHTH omperneseH mo topMyJe

K -ﬁf[x‘ _1—21“( 1@t 3
1oR LT 3 \vD TuEre v, @D




rme 1=¥x%+y¥2* - pammyc~-BexTOp paccuMaTpEBAEMOR TOu-
RH.

Odmee mapjieHHe OT KOJECHOR HaTDy3Km onpexejdaeTcs Iy-
TeM BHYACJICHRMA OCBHEMHOR SIMOpDH HalNpAXeRMit Ba pacdeTHY® dacTh
CTEHKE KOJIONiAa ¥ HPWHEMAeTCA DABHOMEDHO paclpenejeHHHM IO
CTEHEEe KoJomla. PeaxTHBHOE HKaBJEHWE HA NPOTHBOJEEALYD CTEH-
Ky KOJOmIA OT IPyHT& MOXHO NPHHAMATH DaBHHM 2KTWBHOMY HNaB-—
JIeHMI0 OT KoOJieca, DPACHNOJIOXEHHOTO DANOM C KOJORUEM.

5.,35. llna pacueTa Ha NPOYHOCTH M ONpelleJIeHEA pacdeT—
HOT'O ¥3rmbamnero MOMEHTa BHIEJHEeTCA 4acTh KoJsomma BHCOTOR
0,5 M ¥ paccMaTpHBaeTCA KaK 3aMKHyTas pama IIpH pacdeTe IpH-
MOYTOJBHHX KOJIOJIIEB K KaK KOJEBIO NpE pacdyeTe KPyTJHX ROJOL
nes (puc. 25).

PacueTHHE fOpMyJH IJIA OPAMOYTOJBHHX KOJONUEB:

IIpA DAacCNOJIOREHHMH KoJieca pAINOM C JJMHHO# CTOpoHO# RO~
Jora

Ma=Ms=Mc=Ma= ME"&TZ—‘ K+t

_ Gl K43 . S0
M=t o 0 KEaie (88)
A
N4=L'
2 1

IpH PacloJIOEeHAN EKOoXeca DAIOM C KOpPOTKO# cTopoi Ko—
Jonmia

MA’Mch’MA: Me=- 01”2'& Kii )

_ﬂze;_@ . s 22. . (89
Me=3" e+ K5, %

rne M Ma Me Ma Me Me — msrUGalmme MOMEHTH B yKA3aBHHX
TOYKaX;
Ny, Nz — IpONOJBHHE CHJH B CTEHKaX;
J.,J,~ MOMEHTH MHEDIAH CTEHOK KOJIONIEB;
Qy,9.~ DPacnpelenesHan GOKORas HaTpy3Ka,
neiicTByimas COOTBETCTBEHHO HA
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Puc. 25. Pacuer cTeHoOK A
NPAMOYTONBHHEX B KDYTJHX

KOJIOXIIeB: A — KOJIeCO

DacCIOJIOKEHO DALOM C IJAH—

Holt cTopoHO# NpAMOYIOJE—

Horo kojomia; G — KoOJjeco
PacHoJIOREHO pANOM C KO—

POTKOR CTOpOHOH TpAMO-

JTOJXBHOTO KoJomua; B —

KpyTumi koJjomen
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IUMHAHYD A KOPOTKY® CTOPOHH CTEHOK
KoJonua ;

— pacnpeneneHHas GOKOB&A HATDY3Ka,
IeficTBymmas Ha CTEHEHM KpyTJOro KO-
Jiorna s

L - cpenHEit pamEyC CTEHKM KPYTJIOTO KO-
JIOZTIA «

PacueTHue (opMyJH A KDYTJIHX KOJOANEB:

t
Me=My= £ (90)

Nc=Na=0

5.36. IlpenennHH#t E3TMOaRmm# MOMEHT Mo B a3EMEHTAX
KOHCTPYKIM# CedYeHMAl KOJOMIEB ONpeleJAETCA Kak JJA NpAMOY-
TONBLHHX ceueHmit mo Popmynam (68) m (69).

5,37, Jlna pacyera CTHROB B MeCTe NDHMHKAHWA TPyOH K
CTeHKe KOJoAUa 10 MEeTOLy HpelesbHHX cocrogHuit, cM. dopmy-—
xy (93), HeoGXomaMO ONpeNe)MTh pacdeTHOe W NpeleJbHOe Bep—
TEKAQJBHOE CMeNeHNe Npu Bo3xelcTBME camoJyeTHOH Barpy3KH.

5.38. Onpenesenme pacYeTHOTO BEePTHKANHHOTO MepeMmeme—
HAA KOJIOIHA TNPOMIBOAMTCA OT BO3NEHCTBHA BEePTRKAJNLHHX H TO—
PA3CHTANEHHX HATLY30K. Bepraxarnsasa Harpyska oT BosueficT—
BAA CaMOJIETHHX HArpy30K pPACCMATDNBAGTCA KAK COCPeNOTOdYEeHHRaf
BEpTEKANEHAA CHJN2. T'OPN3OHTANRHAA RATDY3KAa MOXET nepeja-
BaTLCA B BHIEe GOKOBOTO DACIOpA I'DYHTa ITIOX KOJEcOoM caMmojera,
cToAmero pANOM C KoJjonmeM. I'opm3oHTANLHAA HATDYSKA TaKxe
IIPHEMMAETCA B BHA® COCDENOTOYEHHO! CWJH, onpeneNeHHO# B pe-
SyJAbTATE CyMMEDOBAHEA OGBEMHOn SMDDH TOPABOHTAJHLRHX HANDA—
XeHut, pasBABAMMAXCA MO GOKOBON CTeHKE KoJomia.

5.39. llox Bo3meficTBEEeM BEPTRMKAJIBHHX W IODH3OHTANBHHX
CHJI KOJOIell CTPeMMTCA CIHBHHYTHCA 1O IIOCKOCTH OCHOBAHES W
TIOBEPHYTHCA BOKPYT IeHTpa BpameAmd. CHBATY KOJONIA HpENAT-
CTByeT CONpOTHBJIEHWE I'DYHTA, DA3BUBADMEeCH [0 OCHOBAHWD A
BepTAKaNbHOl cTeHKe Konomma. [IOBOpOTy Koxoxma npoTHBOneH-
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CTByeT CONDOTHBJICHEE TpYyATa, pas3BEBammeecd 0O IepelnEel ®
sgnHefl crTeHraM KOJOmIA.

Jrox mCBOpOTA KOJOINA ompeleAdeTca Ho (dopMyJe

\P__ 12(2Ph +3Va,)
T BC:(30%+ C*n‘)

rme VuP - BeprEransEas ¥ ropmsoHTANBHAA BATDY3EN;
0.8 - pasmepu rosomma B mnase;
h - rayGmsa sanomeAwms KOJONNA;
Cx,Ca~ RosdpismmenT mocTesm TPYHTA B TODHSOHTANL-
HOM ¥ B BeDTHKAJBHOM HANpDABJIEHMAX BA
yDOBHE NOIOMBH KOJOXIUA;
Q,- IWIe4Yo BepTRRANHHOR CHIH.

) (91)

5.40, MaxcumanbHOe KpaeBoe HANpsAXeHWe B OCHOBGHEH KO-
Jonua CJAefyeTr ONpedeJATH Io dopmyae

_6+v _ s[3vaa.-pa(2h+3h,)]
6’““'"0’6’ T

rne VuP - BeprErainHAas ¥ TODWIOHTANHEAA CHUH;
Quuhy~ miemw BeprERaEHOf W TOmMSORTANHHOR CHA;
~ BeC KOJomma;
0,b - pasmeps oceoBamms Rosomna B Liame;
h - riyomea 3ayoXeRMs ROJONUA;
Cx,C2- kosdiermenTy mocTesm B TOPMSOHTANEHOM X
BePTHKAJEHOM EANDABJEHMAX HA yPOBHE NONOM-
BH KOJONNA.

Bexraumn Q. ® hy nmpexcrasrenn Ba puc. 26. IIpe peficr-
BEF T'OPASOHTANBHOM CHJH IO NOBEDXHOCTE COODYXEHMA BEJHYKHA

nC = 0.
5.,41. PacueTHOe IpeneJ-HEOE BEDTHEANHHOE CMEMEHWe KO-
Joma onpenexnserca no gopMyse

© mox "
w c! 7 (93)

ThHe Omax — MAKCEMAIBHOE KpaeBoe HaNpAXEHWe B OCHOBA~
HAW KoJonTa, BHUMCJAETCA DO fopmyse (92);
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Puc. 26. PacueT NepememeHmlt KoJOMa B BepTU-
KAILHOM ® TODASORTAILHOM HampaBIefudX X s
ompefieJicHNA yIJia NOBOPOTA COOPyXeHRsA
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C2 -~ pacueTHOe 3HaueHWe KOSHJWIMEHTa NOCTENE B
BepTAKAJHEHOM HANpaBJACHWHE HA ypOBHE HOXOM-
BH KOJIONUA.

5.42, llpenennHoe BepTURANLHOE CMEmMEHWE KOJOMIA 34BH-
CHT OT KOHCTPYKIMM CTHKOBOTO coeJMBeHHs TPy6 ¢ KONONIEM M
PaBHH IJA IEMEHTHOTO CTHKA Whe= 0,02-0,03 cM; nag CTHEA C
9eKaHKOfl RaHATOM, CMOYEGHHHM B OmTyMe, Wae = 0,5-0,8 cu; mua
apMoGeTOHHOTO CTHKA Wae = 5-6 cM.

5.43. Ecom ycuoBHe IpeResbEOIO COCTOSHHS IO gedopua—
oMM He coOXmNaeTCs, HeOCXOIMMO YBEAMUFBATH ILIONMANS MOXOm-
BH KOJOXNA, NOCHBAACH, ITOCH pasmma We @ Wee ge mpeBoc-
xomana 5%,

6. IIPOEKTVPOBAHVE BOJIOOTBOJHHX
1 IPEHARHHX CETEZ B OCORIX MHEEHEPHO-TEOJOIVYECKUX
YCIOBAAX

[poeKTHpPOBaHEE HA YIACTRAX
C BEYHOMEDSMHME T'DYHTAMM

6.1. Bce mHxeHepHHe MEpONpDHATHA IO BOJOOTBONY C TEeppH+
TODHM a3POXPOMOB IOJXHH IDOEKTHPOBATHECA HA OCHOBE DESyNB-
TATOB MHXEHEePHO-T'EOK PHOJIOTIUECKHX (MHEeHe DHO-T'eOJOTHYECKHX,
MEpP3JOTHHX ¥ THAPOTEOJOTHYECKMX) M3HCKama#t m McciaenoBaHRR,
BHIIOJIHEHEHX B COOTBETCTBMM C TpeGopammamy TiaB CHmll, rocy-
IApCTBEHHHX CTAHIAPTOB M IPYTHMX HODMATHBHLY. IOKYMEHTOB IO
MHXEHEeDHHM W3HCKAaHWAM ¥ MCCISHOBAHWUAM I'DYHTOB C yIETOM KOH+
CTPYRTUBHHX H JKCIUIyaTalHOHHHX OCOGEHHOCTe#l IpOeKTHpYEeMHX
cQopyxeHuii,

6.2. IIpn coopyxesum asponpoMa HA BEYHOMEDIIHX TI'PYHTAX,
He TepAoupx Hecyme# CHNOCOGHOCTHM I'DM OTTAMBAHAM, IpPOEKTHAPO~
BaHWe M CTPOMTENHCTBO BOIJOOTBOIHHX CHCTEM OCYNECTBISIETCH
TaK Xe, KAk B OCHUHHX YCJIOBHAX.

[lpy HaIMWM B €CTECTBEHHOM OCHOBAHWH BEJHOMEPIJHX
TPyRTOB, TEpANNNX IpY OTTAMBAHMM HECYUyD CIOCOGHOCTH, M
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IO 3eMHHX JBHIOB YCTPOHCTBO 3aTiyCNeHAHX BONOOTJIMBHHX M Jpe-
HaxAux ceTefi 6e3 NMPMAATHA CIOEIMAJBHHX MED He IOIMyCKAEeTCH.

643 IIpr IPOEKTHPOBAEMM BOXOOTBOIHHX COODyXeHE{ Ha
BEUHOMEP3JHX T'PyHTaX WX KOHCTDyKIHMA ZOJXHZ paspadaTHBATHCA
C yUeTOM ORHOTO M3 CJENyXuMX IIpHHIANOB:

npeHEn Ja — BewHOMEp3JHEe TPYHTH OCHOBAHAA HCIOJbHSYNT+
¢S B MEpP3JOM COCTOAHMM, COXpAHEHHOM B IpoHecce CTPOATENbCT-
Ba B B TeueHHe BCEeTO 3aJAaHHOTO IlepUoNa SKCIUIyaTalmy COOpy-
XeHnd ;

npaHuMI I6 — JONyCKaeTCA TOJBKO YACTAYHOE OTTaWBaHWe
TPYHTOB OCHOBaHMS CE30HHO OTTAWBAXMIETO CJIOS, CJOXEHHOTO HS
TPyHTOB, OGJAKANMX HOCTATOYAON Hecymeit CIIOCOGHOCTHED B OT—
TagBMEM COCTOSHHM ;

OPHHIEI 2 — BEYHOMEP3HEe T'PYHTH OCHOBAHMA MCIIOJb3yDT-
¢4 B OTTasgBIIEM COCTOAHMM HA IOJHYD TAYyCHHY CE30HHOOTTAWBA—
omeTo cyxofi. lIpd HeOGXONAMOCTY JONYCKaeTCA YJydlleHMe CTpOM—
TeJBHHX CBOJACTB Ce30HHOOTTAMBAMMEIO CJIOS IYyTEM TEILIOBOX Me-
JHEOpAIMA WM 3aMEHH TDYHTa.

6.4. BHGOp IpRHIMIA MCIOJH30BAHAA BEYHOMED3JHX TDPyH-
TOB OCHOBaHMfA, a TaKkxXe CPENCTB, KOTOPHMM IOCTHIaeTecs coXpa-
HeHne TpeNy CMOTPEHHOTO B IIPOEKTE COCTOAHMA OCHOBaHMA (Meps-
JIOT'0 MJH omaﬁsmero), OpOX3BOMUTCA B 38aBHCHMOCTH OT KOHK-—
PEeTHHX YCJIOBHI C y9eTOM CTOMMOCTH, MATEPHANOEMKOCTH, TDPYyXO-—
€MKOCTH ¥ IIPOJOJIRM TEJBHOCTH CTPOMTENHCTBA.

6.5. llpusnwen Ia, 6 MOMKEH NpPUMEHATHCHA, €CJM TPyHTH B
OCHOBAHMH MOXHO COXPAHATHL B Mep3JIOM COCTOSHWA IIDH SKOHOMA-
YeeKy UeJeCcooCpasHHX 3aTpaTax Ha MeponpuaTAs, odecrevmBan-
1Me COXDAHEHWE T3KOTO COCTOSHHA.

llpyHUAD 2 JOJiReH NPUMCHATHCH NPE HAJIMYMM S OCHOBAHUM
CKAJBHHX T'DyHTOB WJM BEUHOMED3JHX I'DyHTOB, Jefopvaimd KOTO-
pHX [IpA OTTAMBAHWH HE IIPEBHEAET IPENeNrHO HONyCKaeMHX 3Ha~
deHuil QA NPOEKTADYEMHX COOpYXeHW!, a Tak®e NpH HeCIUIOMHOM
pAcIpOCTpaHEHNH BEYHOMED3JIHX I'prHTOB W IIpW PasiMYHON TOJm-~
He NEeATEJNHHOTO CJOA.

6.6, [Ipg ycTpoiicTBe BOIONPONYCKHHX Tpys0 B Texe
TEeIION30/Mpylmell HACHIM NOJKHO OCECHeunMBaTHCA COXpaHeHume
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BEUHOMED3JNOTO COCTOSHMA TPYHTOBOTO OCHOBAHEA IIOX Tpy-
doik.

6.7. BeuHoMep3uHe TPYHTH B OCHROBAHMM BOROIpPONyCKHOR
TPyOH KOJXHH HCHOXHSOBATHCA MO ONHOMYy NPHHIANY 1o BCeR mmm—~
He Tpy6u. OcHOBaHMA TpyC He JNONyCKaeTCH IPOEKTEpPOBAThH C
oImpaHAeM JACTHYHO HA MEep3yHe H JYAaCTHYHO Ha HEMep3JHe I'DyH-
TH.

6.8, llepenyck BORM IOXN aSPOXPOMHHAMM NOKDHTMSMH, 3aIpo-
eKTHPOBAHHHMA B BHCOKEX HacHmAX (Coxee I M), CHGIHyeT ocy-—
HEeCTBJATH C NOMOMBD HeSAryCJeHHHX NepenyCKHHXY xexe300eToH-
HHX TpyO C OTKPHTHMH OTOJNOBKAME BODOTHMKOBOTO TAIA. 3BERBA
TPYyOH M OTOJIOBKM YKJAZHBADTCS HA MOHOJMTHOE ®eJeSOCeTORHOE
OCHOBAHME C TREPORM3OJNAIMEH CTHEOB.

6.9. Bo n30exanue oGpaszoBaima Haneneli B sepxHeM Onede
och nepenyckHoll TPyOH clenyeT BHHOCHTH B CTOPOHY OT pycJm
CyulecTByMuero BONOTOKA HA paccTogmme He Menee I0 m. Tpsues
OTMeTKA JIOTK& NPH BXone B TPyOy NpAHWMAETCA pPaBHOR OTMeTKe
IHA CTApOTO pycJia ¥y MONOWBH HacHm, CTapoe PycJO M yYacToR
nofivH MexKy CTAPHM ¥ HOBHM pYCJIOM 38CHIRETCH KaMHEM MK
medHeM HA BHCOTY, O0ecHeu¥BAXNyD CTOK NOBEPXHOCTHHX BOX IO
HOBOMY pYyCIY.

s Toro, 4ToCH TPyOH He SaCMBAJMCH JBIOM, CHEI'OM K
MyCOpOM, B BepxHeM Onefe HCOOXONMMO yCTDAL3ATH SANMTHHE Me—
TAMYECKNE IMTH, pacmoJaraeMHe mOo CeIMeHTYy, BHCOTOR Goip-
e TOPNSOHTA NMABOMKOBHX BOX.

6.10, JismIcTHe I'pyHTH B OCHOBAHMAX HEPENyCKHHX TPyO
cjejyeT SaMeHATh. IIpm STOM B OCHOBAHEE HACHIHOTO CJOS Heol~
XOIMMO YKIAmMBATH cJioft Moxoropda TosmmioR He MeHee 20 cMm
¥y cJioft BHCOKOSPPeNTHBHNX TEILIONSOJMDYNIEX MaTepHRajioB,
Tnyouna samenn Ny JBIECTOTO I'PyHTA B OCHOBAHMM TpPYG JOJR~
na GHTH paBHA IXyOMHe HNPOTAMBAHMA T'PYHTA he .

TxyGrHa NpOTAMBAHEA [PYHTOB LOX Tpydoft, 38 MCEIMYEHW-
eM OTOJIOBKOB M KpaflHux 3BeB»eB TpPyOH, IpHHAMAETCA paBHOX
TJNyOuHe CEeSOHHOTO NMPOTAWBAHMA I'PYHTA BHEe BOXOTOKa. Iox oro-
JOBKaMu M KpallHumm 3BeHhAME TPy (BAa BXOXE M BHXONE) HDO-F
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uBaRMe TPyHTa OKasHBaeTcHd npmmepHo B I,5-4 pasa Gossme,
9eM [OXK OGTambHOf 4acTHD TPYOH.

TnyOnHa IpOTAaWBaHWA I'PYHTOB HOX OTOJOBKAMH M KpaiHuma
3BEHbAMA TPYOH ompeneJsieTca No GopMysam:
I BPEMeHHHX BOIOTOKOB C IMPOKEM pacILIACTAHHHEM pyc—
JoM
= ¥ °
Ra=h,(155hg+1) (94)
IR BOJOTOKOB NOCTOAHHOTO ¥ IEePHOIMIECKOTO ne#cTBEA C
BHPAXEHHHM Dy CJIOM

ha=(0028t3 by +435)hr | (95)

rme N, — TIyOmHA Ce30HHOTO NMporawBaHWA TPYHTA BHE BO-
IOTOKA ;
Na— pacuernas BHCOT™a Bomu B BomoToKe (CpenHas 38
Terwmft ce3oH);
{s— pacueTHag TemmepaTypa BOMH.

Hon ocTasbHOR WacTHD TpyS (NON CpeNHAME SBEHEAMN )
ha=hr . (96)

6.1I. Mipn BHGOpe HEOOXOIEMOI'O FEAMETpA BOAOIEpEIlyCE—
Ho#l TpyOH, KpoMe THADABIMYECKOTO pacuera, YIATHBAETCHA TaKxe
H JUmHA BOnomepenycea. JuameTp TPyOH IpHHMMAeTCA He MeHee
0,75 m Tps mymHE TpPyOH no 25 M, He menee 1,00 M mpm JmMAE
o 50 M, He MeHee 1,25 M mpE mymHEe N0 75 M ® He MeHee I,50M
npr pgmee go I00 m.

6.I2, B 3aBECAMOCTH OT HPMHATOrO HPWHLAIA NPOEKTHNOBA—
HEA TPYHTOBOI'O OCHOBaHMA (C JACTHYHHM OTTAWBAHMEM TDYHTOB
OCHOBAHHMA B NpejfiesiaXx Ce30HHOOTTAWBANMETO CJNOA MM IIpH IOJ-—
HOM €TI0 OTTAWPAHWE) MOHOJMTHHE XeJe3o0eTOHHHEe OCHOBAHWA TIOK
TpyCaMy yEKJAEHBADTCA Ha Temiowsosmpymmit cioft, a Takxe Ha
€CTECTBEHHOE I WCKYCTBEHHO NOATOTOBJEHHOE T'DYHTOBOE OCHU—~
Bagne .

6,I3. PacueT XeCTKEX MCKYyCCTBEHHHX OCHOBaHHY BOZOIpO—
UyCKEHX TpYG HOJEEH IPOM3BOJMTEHCA NPH MCHOJH30BAHME BEYHO—
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Mep3JHX TPYHTOB IO IpMHIMNy I, a Takxe IpH CKaJbHHX I'pyH-—
Tax no Hecymei#f CIOCOGHOCTH; IIPH MCIIOJH30BAHMW BeZHOMEP3JHX
TpyHTOB IO NpHAOMIY 2 - IO Hecymeil cmocoSHOCTE H mo xedop-
Mallud

6.I4. llpm pacHoJORERME adpoApoMa Ha TEPPATOPHA C BeU-
HOMEp3JHMM TPYHTaME I IepexBaTa M OTBOZIA IOBEPXHOCTHHX
BOL JOJXHH NPENyCMATPHBATHCA Te X MEeDOIDMATHSA, YTO ¥ IM
pacmosoxeny aspoppoma B0 I m [l RymMaTWIecKkEx 30HAX. IIpm
5TOM KOHCTDYKIME BOXOOTBOJHHX SJIeMEHTOB NOJKHH paspadaTH—
BaTBCA C JUETOM THNA I'pyETa (CRasBHHE, KDyIHOOGNOMOUHHE,
necuanne ¥ TJMHACTHE).

6.I5. Ha rpyaTax I TEma (CFanbEHE IPYHTH) BOXOOTBOX-—
HHe CeTH CJEeLyeT NpOEKTHPOBATH K&K INA OCHUHHX yciommit, Ha
rpyarax II Tena (KpymHOOGNOMOUHHE I'DYHTH) BONOOTBOIHHE Kapa-
BH CJeIyeT DACIOJATATH BA yHAJeHyA 2-3 M OT NOXOMBH HACHIK
HMCKYCCTBEHHHX NORpHTEE, a Ha rpyHrax [ Tuma (necuanne) -
Ha yhanemm I0-I5 M (pme. 27, a). Ha rpyatax IV Teoa (rum-
HNCTHE) I OTBOJX& HMOBEPXHOCTHOH BORH IPOEKTHPYDTCA IOJy-—
JIOTKH, yCTpayBaemHe BEOJEL 3€MJAHHX OepM, NPUMHRAKOMX K Ha—
cumam (pmc. 27, 6).

HaropHHe KaHABH M BOXOOTBOLHHE BAJH HAa rpyHTax I Twma,
a Takxe BONOOTBOXHHE BAJH Ha TpyHTax IV THIA pacroxaranTcs
HA pacCTOAHEM He MeHee 50 M OT HACHIRE HCKYCCTBEHHHX IOK[H-
ik (prc. 27, B). Ha xpymx crionax (xpyve, uem I:5) nmm
GOJBIAX IIOWANSX BOXOCGODPOB CIEXyeT YCTpAMBATH IBA DAZLA HA-
TODHHX K8HAB WX BOJOOTBOLHHX BAJIOB.

6.16. llomepeunoe ceveHne BOJOOTBOJHHX ¥ HATODHHX Ka-
48B ONpefeNAeTCs TMADABJIMYECKMM pacueToM. OXHaKo cedeHHe
KaHaBH cJenyeT BHOMpDATE TAKEM, YTOOH JHO KaHaBH pacrnoJara—
JIOCH HE HEXe HOJIOBMHH CE30HHOTO OTTAWBAHWA I'DYHTA B €CTECT-
BEHHOM 3ajieraHmu. IIpm NOCTHReHWW KaHaBO# yrasaHHO# mpenmess-
HO JOmycCTEMO} TUIyGHHH HEOGXONMMOE yBeJMUYEHWe IONepedYHoro cer
9YeHHs KaHABH IPOM3BONMTCA 33 CUET ee YIMPEHHA WM yBeJmde—
HAA BHCOTH KaBajibepa. JIHO, OTKOCH BOZOOTBOIHHX ¥ HATOPDHHX
KaHaB, OTKOCH OepM X BOIOOTBONHHX BaJIOB CJEAYET YKPEIIATbe
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Puc. 27, BapnaHTH KOHCTPYKIWM# 2JieMEHTOB
BOIOCTOKOB Ha BEYHOMED3JHX TpyHTax: a —
BOJIOOTBONHHE ¥ HATODHHE KaHABH; 6 — OT—
KDHTHE JOTKH; B - HATODHHE BaJMKHA; T —
HaTopHad KaHaBa C BaJmMKoM; 1 - MOmEHme
Kamaem; 2 — cxofi Topja mi mxa 7-I0 cM;
3 ~ caoit rajibKK WM HadpocKa U3 K. c
saniosuesmeM TpyHToM (H = I6-32 cm) mm
MOmeHHe KamHeM; 4 - cJjiof Lxa mm Topda
I0-20 cM; 5 — MONCHNKA M3 I'paBHA; 6 —
IBOKHOE MOLECHWE KamHeM IO MXy myM Topdy;
7 ~ KamMeHHaA HaGpocKa C 3aloJiHeHueM Iop
TpyHTOM; 8 — 3K n3 WHH; 9 - omep-
HOBKAa ; 10 - msoftoe Momenme ramHeM TO MXY
nm topdy caoem IO~I5 cm; II -~ mecTHHH
TPyHT

6.17. Jlia mepexBaTa HAmMEDP3NOTHHX BOX NO KpOMKaMm IOK-
PHTHI HeOGXONEMO YCTpPamBaTh BOJOHENDOHWIIAaEMHE SKPaHH. OKpa-
HH cJelyeT CO3LaBaTh IONAATAEM YDOBHSI BEYHOMEDSJHX I'PYHTOB
IO MHEBHO) NMOBEpPXHOCTH NyTeM YKJAAKE IO Tpacce dKpaHa CJOA
a}jeR THBHHX TEpMOM3OJANUOHHHX MaTepraioB (IeHOIIACT THOA
NeHONOMCTRPOJ, IOJMYDETaH ¥ T.NM.) rommHo# 1o 26 cm ("men-
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ajorAEf BaME") ¢ saruyCicHAEM ero Hmxe XHEBHO IOBENXHOC-
e Ba 20-30 cM. 310T CiOR crenyer yEJAANHBATH ITepex HATANOM
OTTAMBAHWA M HANEXHO T'WIPOM30JMPOBATH JNO BOROyIOpA HAM Ha
TIyorHy He MeBee 0,25 M HMEe IV[yOHHH CESOHHOTO OTTAMBAHNA
ciod. JlomycrRaeTca CO3NABATH SKPAHH WS INMHWCTHX B MECIAMHX
TpPyHTOB, 00paCGOTAHHHX GHTYMOM HJM HS NOJMMEPHHX IUICHOK.

IIpoexTEpOBANNE HA YYACTRAX
C NyIABMCTHME I'DyHTAME

6,18, BomooTBonHHE M JpEeHAXHHE COTH, DACHOJOXCHHHE Ha
yuacTEax C OyYACTHME I'DYHTAMH, CHeLyeT NPOeKTEPOBATH TaK,
9TOGH NPeXOTBPATHTH NefopMAIEE M paSpymEeHEEe BJICMEHTOB BORKO-
OTBOXHON CETH OT BOSMOXHOrO NyUeHHS I'DyHTOB, [ 3TOrQ TPYOR
KOJIEKTOPOB H IHMMA CMOTPOEHX KOJONUEB 06ASaTeNbHO, & JHENMA
TaJLBeXHHX KOJOMI6B XEeJATEJNLHO DACIONATATH HNXE I'ODRSONTR
IpoMe pSAHAA T'DYHTOB.

6.19, MAHEMANEHAR IAyCEEA SAJOXGHNA SAKDOMOWMNHX XpOR
NpMBEEMATECS XS pacyeTa IPEBHMEHEA NHA KODHTA He MeHee Ka-—
IDULIADEOTO NONHATAA BOXH BO BaaxHOR sumbrpymmeRf sacHNKe X
He Megee 0,75 M OT NOBE[XHOCTH I'DyHTA, SariyCleHNe Saxpo-
MOYHHX R SKDAHHDYNNHX NDGH, NDHHEMMAIIRX BEPXOBOAXKY X IDyH-
TOBH® BOIH, YCTAHABIMBAGTCH DACYETOM B COOTBETCTBME € IXy-
Omsiof 3ajeraHEA 3TEX BOXK.

6.20, IIpm ycrpoficTB® JOTKOB B KDOMEAX WCKYCCTBOHHMX
HOXpHTNR ROXNSIPAGMHMER YCTPEMBADTCE B BENE JOXAGIDNEMHANX
BOPOHOX WM ROXNONDPHEMHHX KOJXOINeB. JoxnenpreMHas BODOHKA
(cu. pmc, I0) npexcraniager efEHOE [eXoe ¢ ILMTOR JOTXOBOTO
pana, B KOTOpPYD OHA SaMOHoXEYeHa., [[09TOMy XOHCTDYRINA CTH-
KOB Nepenycka BODOHENM JOJXKHA OHTH SIaCTNYHOR ,B Heft noxm-
HO TpeNyOMATPEBATHCA BEPTHRANEHOS CMOmMeHNe ILMMTH BOPOHKK
OTHOCHTENBHO NepenyckEOf TpyOH Opm NydeHmw IpyHTa. Jasx aTo-
TO 8830p MexNy HADYXHHM IHAMETDOM BEDPTEKAaNpHOR HepelycEHOR
TpyOH, SAaMOHOJNYEHHOR B ILmiTEe, ¥ BHYTDOHHEM ImaMeTpoM fa-
COHHOT'O KOJNSHA SAMISNHBAETCH INPOCMOXOHHO! NPEXED ¥ ASOMMpy-—
erca OxTymEOft MacTEEO#. Homeno c acdomemenTHOR TpyGoR mepe«
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nycxa COeMHSETCS HpH IOMONM My(QTH HJM apMOGMTYMHOTO CTHEA
mapEHOf 25 cu (myTeM HaHeceHHsA HA CTHE HECKOJBENX CHOEB py~
JIOHHOFPO MATEpHAJA ¥ MeTAaLmMJecKoldl CeTKH, a TaKxe IHIPOH30—
ZATMMORHOTO CHOSZ). BOEPYT IUIMTH C BOPOHKOR yCTpawBaeTCH TeM-
TeparypHuft MOB A3 CHTYMHOR MACTHKE TOMNMHOR 2 CM Ha BCH
TOMEMHY IIOKDHTHS .

6.21. JloxnenpmeMEHe KOJOMIH B JOTEe NOKPHTHEZ NONMycka-—
ercd NpAMERATH B BENE HCRJNYEHMs OpH ycTpoRicTse:

TNONYHKH ION JNHEmEM Roxoxma ToxmaHo# 30 cM ®3 Hemywm-
HECTOTO MATepHANA, XEJATEJIRHO K3 OPOCEAHHOI'O MIaKa IpE Tma-
TeALHOM er0 YIUIOTHEHHH ;

OGCHIIOK CTEHOK KOJXOIA HEeNyJIMHACTHMA H HecMep3anumMr—
CA MaTepmayiaMM ¢ odpadoTkofl GmTyMOM;

e CYaHO~CHTYMHOT'O KOBpMEA TOJNMHOft 2 CM BOKpYT KOJO&-
a oo JHYy KODHTA;

TeMIepaTypHOTo mBa m3 OuTymHOf MacTEKM TommHOR 2 oM
BOKDYT NOXAENDHEMHOT'O KOJONIA HA BCO TOJNEHY NOKPHTHA.

6.22, Jlug 3aUMTH OT pA3pymEeHHs BOKPYT' CMOTPOBHX M TaJb~
BEXHNX KOJOXIeB HA BCD BHCOTY HeOOXOIMMO YCTDAEBATH HecMmep~
sammeecs OGCHNKE ToMumHOZ He meHee 20 cM, a CBepxy HO KOH-
TYDy yEa3aHAHX COOpYyXeH®{l yCTpauBaTh BOZOHENPOHRTAEMHE OT-
MOCTKH, YTOCH IOBEPXHGCTHAS BOJA He NPOHHEAJA B MAaTepHEa)
obcunxr. JonycEaeTcd TAEXe YCTPOMCTBO ABYXCHOAHHX OGCHIOK ~
I5-20 cu rpaBmg m 20-30 cu mecea.

CMOTpOBHE X TAXBBeXHHE KOJONIH YCTPAWBADTCA C TJANKHE~
ME HAKXOHHNMH HADYXHHME CTEHKaMH C OGCHIKOf I'EapodoCHHMA
MarepmazaMi. JHmmA TAIBBEXHHX KOJOXHEB HEOOXONMMO IIDOEKTH-
poBaTH HA NOXYMKEe H3 HENYIMHACTOTO MATEDHAJNA, SariyCIeHHOR
HEXEe TOPH3OHTA NPOMEDPSAHWA TDYHTA.

IIpoesTEpOBAHEE HA. YIACTEAX
C HPOCAJICTHHME TPYHTAMM

6.23. OCHOBAHMS HOX SJeMEeHTH BOJNOCTOYRO-NPeHAXHOR CHC-
TeMH a9pOJPOMOB, BOSBOIAMHE HA MPOCANOYHHX IPYHTAX, NOMKHH
TMpOeKTHPOBATECS C yueToM crhemafsrtecxolt oCOGGHHOCTN TAaKEX
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TPYHTOB, 3agingarme#ics B TOM, 4YTO IPE HATDAXEHHOM COCTOH—
HAM OT BHENHWX HATDYy308 HJM CC SCTBEHHOI'O Beca I'pyHTa M I
SaMaYABAHMM BOXOfi OHM XANT JNONOJHMTEJHHNEe XedopMamms — mpo—
CaJifR, KOTODHE yUMTHBANTCA JHINH IDE BEJWIMHEe OTHOCHTENBHOH
NIpOCANOYHOCTR T'DyATOB 5:») 0,0I.

6.24, [Ipg 3aMaUMBAHAM OPOCANOYHHX I'DYHTOB B OCHOBAHHE~
fIX SJEMEHTOB BOXOCTOYHO-JPEHAXAHX CHCTeM JNOJRHH IpelycMaT—
PUBATHECA MEDPONDHAATES, HCKJNYAKNME BpENHOEe BJHAHEE BOSMOE-
HHX TPOCANIOK HA SKCIUyaTAONOHAYD OPATORHOCTEH CHCTEMH, Ipe—
HMYNECTBEHHO  IpeIBApMTENHHHM 3aMaIMBAHWEM M YILIOTHEHHEM
TpyHTa ¢ KoshimumenToM ymnoTHemma He meHee 0,98,

6.25. [Ipg OpOEKTHPOBAHMW BOXOCTOYHOX M NpeHARHOR ceTH
HA yYACTKAX C NPOCANOYHHMA T'DYHTAME OCH KOJUIERTODOB NOJXHH
pacmojaraTeCA Ha paccroasmM He MeHee I0 M OT KPOMOK IIOK Dei—
T, JOXIMEeNpHEMAMEN, KaK H DACIOJOXEeHHHe HA yJacTKax C my-
YMHWCTHMA TPYHTAMH, NPOEKTEDYOTCA B BHIE NOXNEODHEMHHX BO—
POHOK WJM NOXTENPHEMHHX KoJoIneB. MHO ¥ CTEHKX TpaHmed BO-
IOCTOROB 06paGaTHBANTCA XHEKMM CHTYMOM HJM NETTEM.

B yCAOBEAX NpOCAKOYHHX T'PYHTOB BTOPOTO THIA B MecTax
nepexoza HOX NOKPHTEAMHE CAENyeT, Kafk IpaBWio, yCTpaEBaTh
06paTHyD 3aCHIKY M3 HeJpDEeHMPYyIuHX I'DyHTOB C MX CTaCHIASamy-—
efi B nuxue#t uactm Tpammem Ba 0,5 M Hay BepxoM TPYOH.

6,26, Ipe HeSHAUMTENBHO! TOJNmME NMPOCANOYHHX T'PYHTOB
(He Gosee 2 M) TPyOH KOMLIEKTODOB IeJIeCOOCPASHO 3aKAANHBATEH
HAa TUyOMHY HUXEe NPOCANOYHHX I'pyHTOB. [Ipw GossmeR ToMEMHE
OPOCAFOYHHX TPYHTOB XONyCKAETCA 3aKJalka TPYC HENOCPeXCT-—
BEHHO IIpA BHIOJHEHWM TpeGoBAHEH M. 6.23-6.25.

IIpoexTHpOBAHME HA YYACTEAX
C 3aCOJIeHHHMM I'DyHTaM¥

6.27. OT/MYMTENBHHM CBOICTBOM BCEX 3aCOJIEHHHX I'DyHTOB
ABJIeTCA WX CUJBHAA THAPCEMABHOCTH, T.€. CHOCOCHOCTHL K GHC--
TPOMy DASMOKQHWN, CHJBHOMY HAGYXQHHD W IPOABICHWD Goabmol
JMOKOCTH M IUIACTHYHOCTH, 8 TAK®e JIeTKAA DASMHBAEMOCTH M ar-
peccuBEOe BO3NefCTBHE HA MATEpHAN NON3eMHHX ~OODYRESHWH Ipm
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SaMaAIABAHNA I'DyHTAa. Ilosrouy TePPRTODAA JICTHOTO NOJA HA 38—
COJeHHHX I'PYHTaX NOJIXHA OHTH HAexXHO 3amMHeHa OT pasMHBA
HOBePXHOCTHEME BOJAME .

6,28, Ha CHIBHO 3aCOJNEHHHX I'DYHTAX JJIA CO3NAHMA XEpHO-
BOTO HOKpOBA, HADHAY C APyT¥ME MEDONDHATHIME, NOMXHH HPOM3—~
BOEETHGA NOHMEEHRWEe yPOBHA IPYyHTOBHX BOX (TuyOmEHuit npemax),
npomHBra (OpomeHEe) TepPATOPEE C OTBOXOM HDOMHBHHX BOE C
HETHOTO HOJH.

6.29, JlHO ® OTKROCH KAHAB W I'DYHTOBHX JOTKOB YKDEILIANT-
CH IAA UpeoXpaEeHWs HX OT DasMHBa TpaBEeM, medHeM, a
TAKEEe BAXKYIMME MATEDHAJAMW B 3aBECHMOCTH OT BAJA M CTEIeHH
8ACOJECHHOCTH.

Inda rpyatos, coxepxamix Coxee 5% cOIM WM THICR, YE-
pennenue Ol'ryucm R CHATETHICCKWMA IOJAMEDHHMA COEHWHeHW-
M He TPMMEBAeTCH.

6.30, IIpoerTrpoBaEMEe BOXOCTOUYHO-IPEHARHHX CHCTEM &a8po-
IpOMOB Ha BSACOJEHHAHX HPOCATOYHHX TI'DYHTaX HeoGXOIWMO BHIIOJ-
BATH C y4eToM I, 6.25~6.26.

IIpoexTApOBaAWEe HA Y9ACTEAX
C arpecCHBHHME BOXAMHA

6.31. [Ipr HaJWYME ATpECCHMBHHX IPYHTOBHX HJM HOBEPXHOCT-
HHX BOX, B TOM WHCJe ¥ IPOMSBORCTBEHHHX, GeTOHHHE BHJIEMEHTH
BOKOCTOKOB M acOeCTONEMEeHTHHE TPyOH NOMXHH GHTh SamumeHH OT
¥X BoSmeficTBmA., CTeNeHP arPeCCHBHOIO Bo3pefcTBAA BOH Ha de-
TOH KOHCTDYRIHM# yCTAHABIMBAETCA CONOCTABACHMEM De3yJHTATOB
XEUMPIECKOTO 8HAJMSA BOEH C HOpMAMH, IPWBEXEHHHMA B IJI8Be
CHull "SammTa CTPOMTENHHHX KOHCTPYySUm# OT Kopposmu. HopMu
IIpOEETRPOBAHEA" .

6.32, OcHOBHOZ Mepo# SamMTH GETOHHHX SJIEMEHTOB BOXOCTO-
KOB OT meficTBHA arpeCCHBHHX BOX ABIAETCH MCHOJH30BaHHE NJIA
HSTOTOBJCHN STHX SHAEMEHTOB MAKCAMANGHO ILIOTHHX GETOHOB Map—
g He mAaxe 200 Ha OYUDOJAHOBOM IEMEHTE H IUIAKOLODTIAHIIIEMEH—
Te., B KauecTBe MEJIKOTO SaNOJHWTENd GeTOHA HMPHMEHAETCS ypc-
mft mecox (oTMyumBaemux uactun Re Goxee I mo macce), a B
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RauecTBe KDPYNHOTO 3aMOJHATENs — (pariMOBHHE meGeHP H3Bep—
XEHHHX HeBHBETPMBIMXCH NODOX (KOJWYIECTBO OTMYyTIBAEMHX dac—
iy He Gomee 0,5% mo macce). MiaBeCTROBHE MATEPHAJH C Bpe—
MEHHHM CONPOTHBJICHWEM CEATHD Hmke 500 Kr/! IJI TTpUTOTOB—
JieHnsi GeToHa He XOIyCKalTCH.

Jna ycrpoilcTBa TpyG peKoMeHImyeTcA NPHMEHATH aclecTo-
IeMeHTHE TpyOH, a 3a OpefeyaMy JeTHOTO NOoJH — KepaMwdeckKne
KaHaJM3alMOHHHEe TDPYOH.

6.33. B KavecTBe 3aMMTHOI M30JAIMHA TPyG, a8 Takxe BHYyT-
PEeHHMX ¥ BHENHNX HNOBEpXHOCTe#l KOHCTDYKIMA BOXOCTOKOB IIDHME-~
HAVTCA THAPOM3OJAIMA M3 CATYMHHX maTepmayioB (pmc. 28). Ilo—
ZOmBH OCHOBaHHMA OGETOHHHX OJIEMEHTOB BOJOCTOKOB 3allANANTCH
OT EeficTBMA arpecCHMBHHX BOX YCTpoiicTBOM ILTACTW4YHOH Immpo—
3oz (N0 MOArOTOBKE) M2 NECY3HOTO ac(ajsTOCETOHA TOJMH~
HOt 2-3 oM. TMIpoM3oJmmA [ONKHA OHTH HENpPEepHBHO# M JOCTa—
TOYAO IUIOTHO!.

Puc. 28. Cxema THEPONIOJALMM 3JEMEHTOB BOJOCTO—
KOB OT JeilcTBHA arpecCHBEHX BOX: 2 — TMAPOM3OJA—
1A CMOTPOBOT'O KOJOAU&; 6 — THNPOM3OJALNAA KOJ-

JexkTopa; I — oOMa304Hasd THAPOM30JAIMA; 2 ~ WMTy-
KaTypRa HA LIeMEHTHOM pacTBope cocTaBa I:2 ¢ xe-

Jie3HeHueM; 3 — ypoBeHh TPYHTOBHX BOX; 4 — mwiac—
TRIHAR THipowacIRE Y '
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TIlpoexTHpOBaHAEe HA Y4aCTKaxX
¢ saTopfoBanAEMA I'DYHTaMH

6.34, MeponpEATEAME, yMEHHUAKIEME BO3MOXHHE HefopMa—
IEE TPYHTOBHX OCHOBAHE# KOHCTPyKIEZ BOXOCTOKOB, SBJIADTCHA
9aCcTEYAAA HIM IOJHAA 3aMeBa 3aTopfoBaHHOTO TIpyHTa. IIpoeR-
THPOBAHHE OCHOBAHHE, CHOXEHHHX CHJIBHO 38TODJOBAHHHME T'DYH-
TaME ¥ TopfemE ¢ HEOOCPEACTBEHHHM OIMpaHWeM HA BX IOBEpX-—
HOCTH (yHEAMEHTOB, He IONyCKaeTCd, HEe3aBNCHAMO OT TOJINWHH
CJIOA TAKEX I'DYHTOB H OT pacueTHO#l Be/muMHH medopMarMm OoC—
HoBaHWA. TpyOH KOJIEKTODOB, 4 TO9KXE CMOTDOBHE M TaIbEBEXHHE
KOJIONH B STHX YCAOBEAX NOJEHH OIMPATHCA Ha "MuHepalbHOe
AAO" 3aTOpPoBAHHKX YYACTKOB HJIM HA NOXYMKY X3 IleCKa, I'pa-—
BEA RJM meCHA. TpyOu cienyeT YKJAIHBATH Ha XeCTKOE OCHOBa-—
HEE H3 Xeje300eToHA WM CeToHA Aa TAyOMHy HExXe TODH30HTA
opomepsaHMs I'DyHTa. BOEpyr KOJIOFIEB yCTpamBaeTCA OOCHIIKA
E3 HecMep3ammxcd rpyHToB. [Ipw sHaumTeabsRO# ToMmHe TOpda
HEOOXOIMMOCTh BHTOPHOBHBARWS W THI OCHOBAHMA ONpENENADTCH
TeXHEKO—BKOHOMAUYECKEM DACUETOM.

7. OWMCTKA NOBEPXHOCTHOTO CTOKA

7.I. Pacuer ommCTHHX coopyxeHufi MOBRENXHOCTHOT'O CTOKA
creflye? MPOR3BOIMTH W3 YCJOEMA NpEEMA Ha owmcTky 70-80% ro-
IOBOTO OO0%eMa JOXNEBOTO CTOKA XM BCEro O00BEMA MOEUHHX BOX.

7.2. JlpeHaxHHEe BOXH NPR OTBEJEHEH WX 1O CAMOCTOATENE-
HOk npeHaxHOll cHcTeMe MOI'YT COpDACHBATECA B BOAHHE OCBEKTH
de3 OUACTKHA.

7.3, OMMCTEY TANHX BOX CJAELyeT NpeNyCMATDNBATEH TOJNBEO
OpA BHIyCKe MX B SAMEHYTHE HJH MAJIOIDOTOYHHE BONOEMH. YCJO—
BEA COyCEa OUNPENEJsTNTCA IpR DTOM & yIeTOM BO3MOXHOTO CMe-
meHAd H pa3CaBieHns.

7.4. Ecjm INBHEBHIyCEKE DACHOJOXEHN Ba SHAaUMTEJHHOM
paccTOSHHR MDYy OT Xpyra, OYMCTHHE COODyXEHHT CICHyeT yo-
TpamBaTh JJi1 KamnoTo BOmOcOOpHOTO GacceifHa. B oTmesbHNX
clIy4adX B 38BHCEMOCTE OT MGCTHHX ycJioBER MOTyT ycTpa-
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PBATHCA OCIMe OYHCTHHE COODYXEHEA NAA HECKONBEAX BOHOCGO-
pOB.

7.5+ BHOOD ILIOMANKE ENA CTPOMTENHCTBY OUMCTHHX COODy-
XeHuit NoJxeH OGECHeuYMBaTh HO BOSMOXHOCTH MNHWMANBHYD NDOTH-
EEHHOCTH KOMMyHWKAIM# M CAMOTEYHOE NBEXCHNE CTOYHHX BOX IO
TONBONANAM KOJNEKTODAM X COOpyXeHMAM, ILiomanga IOJEHa pac—
moJaraThCs HA TEPpATODMM, He 3aTOILUIIEMOR} MABOINKOBHMH BORA-
ME, C HA3KMM YPOBHEM T'DYHTOBHX BOX.

7.6. Ha mromasxax OYMCTHHX COODyXcHWA NOJXHH Npexyc-—
MATpABATHECA NOABESHHHE XOPOTH, OCBEHEHHWE, O3cJCHEHWE H B
ciy4ae HEOGXOIMMOCTH OTpaxueHne.

7.7. JIpE OCymecTBJICHER JOKAJNHHOX OUACTK® HOXHEBHE BO—
IH, ToxJiexamie OGe3BpEXMBAHAN, NOJXHH OHTH COCpaHH B Gac-
CeliHH .

Padouni#t o6veM emgocTeil Gacce#HOB pacCHATHBAeTCA Ha
npEeM JOXIEBHX BOX, KOJMYECTBO KOTODHX OCECIEeUMBSET CMHB
OCHOBHO# mMaccH mpaMecell, HarRaIUIMBAXUMXCA HA WCKYCCTBEHHHX
HOKPHTHAX, ® onpelneyseTcd No dopMyxe

Wp = 0ha(FY, +FiVYL) (97)

rne W,uW¥, - cpenme o6semaHe KOSQMIMEHTH CTOKA NOX-
JIEBHX BOX C TREDNHX M PPyHTOBHX IOK DHTHI,
coorBeTcTBEHHO paBpne 0,6 ® 0,I;
FiuFy - mromans BomocGopa ¢ TBepmHME M TPYHTOBH-
MM TTOKDHTRAMHM §
o~ pacueTnu® ciolt ocankos, CTOK KOTOPOTO ak-
KYMyJHMpPYeTCA .

PacueTnsit cijolt ocankoB a caemver TNpAHUMATH PABHHM
I5 v mna BoxocdopHolt Twrouam®, BRIOIANEEN aBHAUMOHHO—TEXHA—
ygckyo 6asy B 10 mm s ocrassholt TeppETOopME (KpOME BINETHO—
NOCANOYHHX HOJIOC),

CTOK ¢ TEppHTOPHW B3JIETHO-IIOCANIOUHHX TIOJIOC MOXET cGpa~
CHBATHCA 0€3 OUWMCTHM WM NONBEPraTHCH TONBKO AKKYMYJMpPOBa-—
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HEO ¥ OTCTampaHmo (IpE »ToM BeymumHa Ne DpunMMaeTcs pap-
HOH 5 M),

CTOK C TeppUTODME I[HMBOK3AJIBHON Iiomamy CienyeT IO
BO3LIOXHOCTY OTBOIMTH B KOJJIEKTOD ABMAIMOHHO—-TEXHWYECKOH Ga--
3“.

8. NPOEKTVIPOBAIVE ¥ PACYET
OTPAEJAKIMIX JIA:{B W YHPEIUIEHMA OTKOCCB

8.I. YuacTkm, Tpedymume COOpDYXEHWS OTDAXNANIMX Kamo,
IOMRHH BHOMPAaTHCA IOJ CTPOHMTENLCTBO a3POJPOMOB TOJBLKO B MC—
KO TEJBHHX CJHY4asgX IpH COOTBETCTBRYKNEM TEeXHHKO—-5KOHOMA—
YeCKOM OGOCHOBAHNM .

Ecsm HEeBO3MOXHO M30eXATH MEepecevyedws a3pOXPOMOM Iof-
MEHHOT'O Y4YaCTKa, HEOOXOFMMO BHOMpAThH BApMaHT pasMelleHus as—
porpova ¢ maMooit MEHNMAJNBHOR NPOTAXEHHOCTH, pPACHOJIOREHHOH
B y3KUX MECTAX IOHWXEHWMA perxbeda moiMu.

IIpv. coopyxeHWM HamMO0 B HEKOTODHX CJy4YadAX OKa3HBAETCA
HEeOOXOIMMHNM YJCTPORCTBO aKKyMyJMpylumx OacceiiHoB Nepem Jam—
Goit (CO CTOPOHH JIETHOTO MOJi) IJiA copa TOBEPXHOCTHOH BOIH
C TEDPHTODHM a3pOKpOoMA OT CTOKA HORIEBHX W TAJLX BOL B He-
DHOJ| 1I2BOJIKa, NOCKOJABKY €CTEeCTBEHHH{I COpoC BOmM B BOHOEM
(pery) B aTOT mepmOX HeBO3MOEREeH. COPOC BOJH M3 aKKyMyJMpy-—
nilero SacceifHa MoXeT OHTBH OCYLECTBJIEH:

C TIOMOIBD BOXOIIPONMYCKHO# TPyOH C 3aTBOPOM B NEepMOX,
KOTHa OTMETKa JIOTKA TPyOH OKa3HBAETCH BHIE YDOBHA BONH B
BoOJOEME §

MEXaHHUYEeCKO# mepekauro#f mym ¢ mOMOUBID CHPOHHOTO yCT-
poiicTBa C OTBOZOM BOJH Jepes3 Bepx NaMOH.

Axxymympyuomue GacceflHH B HenmaBOAROBHE mepwon MOTYT
HCIONB30BATECA KAk OCHOJOTMYECKHEe OWMCTHHE COODYREHWA.

8.2. Ilpg IpoexTHpOBAHMM Orpaxnammel NaMGH JOMKHH Ipe-
Jy CMaT pABATHCA &

oGecledeHwe HaUexXHOCTH COOPYXEHWH, YXOGCTBO NOCTOAH—
HO#k W BpeMeHHOil SKCIUIyaTalMH ;

96



HamGoJiee IOXHOE HCIHOXLSOBAHNE MECTHHX I'PYHTOBHX MATO—
pEAXoB;

BHIONHeHMe TpeGoBaEmE MO oxpaHe IPMPOJNH;

yCTPOficTBO IO Bepxy AaMG MONSESHHOTO NyTH (aBTOMOGHIE-
HOT'O WM XeJeSHOKODOXHOTO).

8.3. B 3aBHNCEMOCTE 0T mocxexcTBmfi apapmfi Xxacc orpax-
Kamne namMdu crexyeT HasHAYATH:

I ¥ II RXRCCH IPE BOSMOXHOM SATOIJNCHNN 3InAHME aspOBOK-
3al1a, aErapa ¥ SHAUMTENHHOR YACTH B3XeTHO-NOCANOUHOR moXO-
cH (I Raacc maMOH NAR BHEEZACCHOTO aspoliopra X aspomopra
I Kamacca, II -~ naa aspomopra I xmcca);

Il xAAaCC — IpE SATOIJCHNN SHAUNTEABHOR WACTE B3XETHO-
nocaiouHoR} mosock (HesapMCEMO OT EKXacca aspomopra);

IY KjaacC — NN SATOILNCHNN 3HAYNTENhHOR YacTR KOHneBof
R GOROBOft MONOCH Ge3SONACHOCTH K JPyINX Teppuropmil,

8.4, OCHOBHHMN SANAYAME IIDH IIPOGKTRPOBANNN NAMOH AB—
XROTCA S

ONpexeNeHEE BHCOTH XaMOu;

paspadoTXa KORCTDYNINN NBMOH C oGecmeveHmeM ee ycToli-
YNBOCTH, & TaKXe yCTORUNBOCTE OTKOCOB;

OpOeKTHPOBAHNE AKXyMyXMpymsmx daccefiHOB X BOROCHyCK—
HHX yOoTpofiCTB.

OnpeneseHNe OTMETRE Bepxa NaMOH

8.5. OT™MeTEa Bepxa NamMOH SABECHT OT NOJOXeHHS pacyerT—
HOTO ypOBHA BHCOKEX BOX SafaHHOR moBTopAemocTH (BepoATHOC-
TX), BHCOTH BOJHHM, BHCOTH Hadera BOIHH HA OTHOC NAMOH H 34-
naca BHCOTH XO GDOBKN HACHIM JAaMOH M ounpexexsercs 1o dopuy-
xe

He=Hewee + Roor *Nues + AN , (98)

e Hoevas — OTMETEA DACUETHOTO YDOBHA BHCOKOf BONM B
CEeYeHEN y JIAMCH, OIpeleNAEeTCH N0 AQHHHM
THAPOMETCAYXCH IPH HHEXCHEDHHX WSHCKAHWAX;

AN - zanmac BucoTH, mpmEMMaeTcA paBHEM 0,5 M;
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Nam— BHCOTA BOJHH;
Nuas—~ BHCOTA Hadera BOJHH 13 OTKOC JNAMCH.

BepOSATHOCTS IIDEBHNEREA pacueTHoro yposaa P cremyer
npEHEMATh IZ mna orpaxmamumx nam6 I m I xaaccoB B 2% maa
namé 11 @ I¥ KiaccoB; Ipa yceTpoiicTse MO BepxXy LamOH aBTOMO-—
ozapHod moporm I-II xaTeropmii MJM mese3HONODOXHOI'O NyTH CJe-
xyer npammmars P = IZ,

BHcoTa *BOJHH N popx paccumTHBaeTCA IO JopMyle

N gor = 0,0242 0™ CZ’ (99)

HJH NpE OTpaHMYECHNM JJMHH BOJIHH H3-3a MaJHX TIyOEH Ha Mofi~
Me

heaa=02hn |, (100)

THe (Y — CKOPOCTH BeTpa IpW HMaBOIKAaxX;
€4 - wmBEa pasGera BOaHH;
Ra— cpenmaa raylmHa BOXH Ha moliMe.

3a pacueTHOe NpRHMMAETCA HawMeHbmee W3 3Aavemult Naon,
BHUECJEHHHX @O fopuysam (99) m (I00).

Bucora HaGera BOJHH Nwes paccunmTunaercs mo gopMyre

hqu “.55[;:"\.“: (IOI)

TAe T - KpyTH3HA OTROCA mofiMensoft macHma (M > 2).

KoajfmmeHT TIARKOCTE NOKPHTHR OTKOCOB HACHME Kw B 38~
BACHMOCTM OT THNHOB HX YKpeIUIeHEs ¥MeeT CJRAyXMMEe 3HAYEHNd:

BeTOHHHE IOKDHTEA ceeocvenccccsccccsaccnsscscsanse L
MOMEHME eeecovecosesescscaccsscnnssnssassssssscs Upd

&wcme OTKOCH esccccccecccscssasscccsssscssnose 0.75

8.6. [Ipy coOpyxeHME Ha jarle ABTOMOGHIBHOTO IONBE3M—
HOTO I[yTH BHCOTA MAMCH JIOJXHA OoCecrnedMBaTh HONOLTOIUIAGMOCTH
HH33 JOPOXHO# OJIXAH ¥ HE3aTOIUIAGMOCTH OGOUMH.

3a oTMeTKy ODOBEH HACHIM B 3TOM CJyYAe NPHHAMAETCA
HamGoJpliee W3 3HAYCHHH, BHUMCXeHMHX no dopuyie (98) m dop-
mMyJae
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Hee = Heves +Ngor+ hogo (102)

rme Nqo ~ cymuapras ToNMEA KOHCTPYRTHBHHX CXOEB HO-
poxHo@l onexmH.

KoHcTpyKiMa naMOH H pacyer
yeroltumBocTr

8.7. llmpmHa RAMOH DO BepxXy HA3HAYaeTCHd B 3aBACHMOCTH
OT CHOCOGOB ee BO3BEJCHHA, NPEMEHAEMHX MATEDHAJOB H SKCIIY~
aTammH.

[Ipn MCHONBSOBAHEM NaMOH A yCTPORCTBA ABTOMOGEALHHX
JopoT' IMpDMHA ee IO Bepxy IpHHEMaeTcHd Io JAeficTBynmEM HOpMa—
TABHHM NOKYMCHTaM.

KpyTH3Ha OoTKoca IaMOH CO CTODOHH BOXOEMA IDRHWMAETCH
He MeHee 2 C YMeHLWEHAWeM KPyTH3HH Awgnedl wacTH namoOr HA
I/4 pa xaxmue 6-8 M BHCOTH. CO CTODOHN ARKYMyJEDYDSro 6ac-—
ceitsa oTkoc, omuBaeMuH® Boxmol, ycrpamsaeTcs ¢ EpyTR3HOR Tax-
xe He MeHee 2, Hamsonmpas uacTs AaMOH, pacnoiaramnascs BHme
YDPOBHA Hadera BOJIHH CO CTODOHH aKKyMympymmero Gaccefina,
MOXeT yCTpawBaThCAd C KpyTH3HOR orxoca He umeRee I,5.

Co cropoHn Gaccefira IpE BHCOTe HANBONHOR UACTE XaMOM
Gojiee 2 M NONXHH JCTpPaMBATHCA GepMH (TOPWSOHTANBHHE ILIOWAZ:
En).

8.8, OTROCH mamC pacCUMTHBANTCA 1O METOXy KpyTXOIM-—
JMHIPEYSCKEX IOBEpXHOCTEeR CrOJLXeHMA. II0 STOMY MeTOny mpem-
HojaraeTcs, 9T0 ofpymeHNe IPyHTOBOR HAcHI™N HPOMCXOENMT HO
o6pasymuefica B rpyHTe KpEpoumHefiHOX NOBEpPXHECTH CKOXBXEHNT,

OeATp KpwBOit CKOMLXEHMA peKOMeHRyeTCa OIpeReNATh MO
cnocoly deineHEyca IOCTpoeHmeM, MOK23aHHHM HAa pEC. 29, Yr-
mi x ﬁ) B SABACHMOCTE OT 38JIOXEHI OTKOCA NpPHHMMANT COI™
Jacdo radu. 7.

Ilpw ZOMAHHX OTKOCAX C GepMAME pacyeTH BHIIOJHALTCH IJH
CIPAMJIGHHOTO OTKOCA, EMENmero CpejHee 3HadYCHHE KDy TH3HH.
Ec/® HacHII» BOSBELEHA HA IUIOTHOM OCHOBAaHWME, KDEBHE IIDOBO—
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IATCA Yepes MONOMBY OTKOcA. Ilpst HacHMMX Ha cnralHX TPyHTO—
BHY OCHOBAHNAX KDNBHE CKOXEXCHES MOJEHH 3aXBATHBATH X
TPYHT OCHOBAHEA.

Taémmua 7
Koaﬁlmg::og-‘mm Yrox BaKEOBA OTEOCA Yio'gu, rpa%;—-
1:0,58 60 29 40
I:1 45 28 37
I:1,5 332 40 26 35
1:2,0 26° 34 25 35
1:3,0 18° 26 25 35
1:4,0 14° 03 25 36
1:5,0 I1° 19 25 37

A

Puc. 29, Ompejesenwe 30HH PACHNOJOXEHWA HEHTPOB Hambo-
Jee ONACHHX KDNBHX CKOJELXeHMd ¥ pasCmBka omnoy3ammeft
YBCTH OTEOCA HA& OTCEeRH

YroOn HafiTH BamGonee ONACHYD KDEBYD CHOJBXCHMA
B TeJe HACHIN, MOXeT GHTH HAMEYeHO HECKONbLKO KPWBHX, IpO-
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XOnauX Jepes NOINOomBY OTKOCA H BHXONAMEX HA NOBEPXHOCTH Ha~
cuma B 1/4, I/2 ® 3/4 ee mipmmn. [leATPH STUX EDWBHX CHOJI~
XeHAA NPUEMMADT B TOURAX NepecedeHma npamoit desremwyca ¢

e pIeANAKY A pOM, BOCCTAHOBJICHAHM W3 CEDeFMHH XODIH, CTATW-
Bammell KoHmH HameuemHoOft HA uepTexe KpwBOf CEONLXEHWA.

3a pacueTHy® NpMHAMAETCS K[WBAad CKOJBXCHHA, JJA KOTO—~
po# KOSOIMIMEHT yCTOXIMBOCTH OTIOC2 OKA3BHBAETCA HAWMEHBIM.

8.9. Iipw pacueTe Kos{fwmmeHTa yCTONYMBOCTH OTEOCA Mac—
CHB TpyHTa, ofpymaemuit mo paccMaTpEpaeMofl KpwBo#t croXERe-
HUA, pasCEBaeTCA BEPTHRANBHHME JMHUAME Ra 8~I10 oTceroB. g
KaxpmoTo OTCeKa BHUMCIACTCH yEepEWBaNmas CHIA

PvAi = u\.tg\P cos T\'i. + ce'ﬁ tg‘PNi* CCL (103)

1 CIBHTaxmad
Ti=Qisinm (104)

mme Qi - macea mpuamu;
T\i = JTOX HARJIOHA NOBEPXHOCTH CKOJHECHEA B NP~
IeJax BHAESJEHHOR IpUSMH;
P - yros BHyTpeHHETo TpeHHA TPYHTA;
WN; — cuna TpemmA;
C - ymessHOE cuemseHMe I'pyHTa;
Q- mmHa yuacTEa IyTW CKONBRSHWA B IpefeNax
BHIIEJICHHOTO OTCEKa.

Ragemua ¢ ¥ C npuAMMapTCs MO JMaHHHM JAGOpAaTODHHX
ACIHTAHWA TPyETAa C HapymeHHo# CTpYyKTyDpoil, MMenero pacyer—
HyD ILUIOTHOCTH M BJARHOCTH. JLIA HperBapATEJBHHX PacueToB
paspemaeTcA ECHOJNH30BATH HopMaTwBHEHe SHadermwt W u C rpyE~
T0B, NpuBenceHHHe B ryase CHull "OcHoBaHma 3naHuli ¥ coopyxe-
Hmit, HopMi npoekTEpoBaHma”.

8.I10. Kosdfmmment ycroirmpocTa orTrocoB K , paccumTu—~
BaeMHii KaK OTHONEHWE CYMMH yIEpXWBAKIMX CHJ OTCEKOB K CyM-
Me BCeX CHBHTAamIMX CHJ, NOMXeH OHTH He meHee I,5. ImmK<I,G
JOMKHO OHTDH IPOM3BENECHO yMEHBIIEHWME KPYTU3HH OTKOca, OTKOCH
AaMOH pacCYMTHBADTCA Ha yCTORUMBOCTH C YYETOM B3BEIMBaile—
TO meicTBMA ¥ THULDOAVMHAMAYECKOTO IABJEHWA BOIH, BHCAUYNDBA~
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meiicd E3 Teja HACHIM IpHE cnaje ypoBHa Bomd (pmc. 30), =
MMEUMXCA HAIJIacTOBAHW I'DyHTa, CJHATANMX HacHmb. Jnd mec-
Y3HHX HAcCHMe# yuMTHBaeTCA TOJEBEKO B3BENWBammee AeficTeme BO-
JH. TJMAMCTHE HACHIM, OGJyafas MaJioil BOZONPOHWIIAEMOCTED, 3a
Iepuof NaBOJEKA He YCHEBaWT HACHTHTHCA BJATOH, NOBTOMy OHH
paccuMTHBAPTCA KaK OCHYHHE CyXwe HacHmM. [Ilpm pacueTe HacH~
neft, OTCHIAHHHX M3 CYIVMHHCTHX M CyNECYaHHX TDyHTOB, YIATH-
BaeTCA BMMAHAE BCeX yKa3aHHHX (ParTOpOB.

Puc. 30. Pacuer mnpormﬂaxmqecxoro naB-
JeHMA BONH Ha 06 p%maemym 9acTh HaMOH:

I - cyxo# rpyHaT; 0Ch HacHm; 3 - BO-
nonacmneﬁmm TpyHT; 4 — KpMBasg CHOJBEKE-
Ha; D — TEEpomAHaMAdeckoe INABJIEHUE ;

J - runpaBmueckmit rpammeHT

8.1I. Koajgmmenr ycrofmmBoctn oTkoca K JnaMOH, OTCH-
NaHHO# M3 ONHOPONHOT'O TPYHTA, DACCUYETHBaeTcA Mo dopMyJe

tq\PEIN +Cili + C,L, (105)
D+=T ’
rne Cyul. - cuemwieHme cyxXoro TpyHTa ¥ JUMHA CyXOol
9aCcTA KDWBO#l OCpymeHwd ;
Caubli;~ cremnenme BomOHACHmERNOTO TpyHTa B JJWMHA
yacTH KpuBO# olpymeHus, pacHOJOREHHO# B
Ipefeyax BOXOHACHIEHHOT'O TPyHTa, TpaHMa
MeXIy CyXwM M BOJOHACHNEHHHM TPYHTOM Iiph+
HMM2eTCs MO YPOBHO IIOJE )# BIATOEMKOCTHA
TpyHTa, KalmwiapHO-YBJIAXHEHHaS YacTh Ha—
CHI cCUMTaeTCA Cyxo#;
2T - cyMva CIBHTAIMX CHJI, ONpefeydeTcAd HO
fopuyne (I04);

K=
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tq¥WEN - cymua ynepEwBAaWEX CHA TpeHWA, ONDENEs+
emux no Qopuyne (I03), B KoTOpOH Macca
NpA3MH 1P HEOGXOIMMOCTH BHUYMCHAAETCA C
yYeTOM B3BEIMBANNETO NelcTBUA BOAH MO
m.8.12;
D -~ TERpomMHAMIUECKOE ISBjiEHWE BONH, OIpe-
neyseMoe mo M.8.I2.

llpr npoBepke yCTOHUMBOCTU OTKOCOB B CJOHCTHX IpyHTax
IpA CPABHHTENHHO MANo¥ pasHOCTH B CBO#CTBAX T'DYHTOB M He-
GOJIBIION TOJMMHE CJIOEB pAacYeT MOXHO BHIOJHATH IO TeM xe dop-
MyJaM, 9TO ¥ JUIA OXHOPOZHOT'O TI'DyliTa, HO HCHNOJH3YNTCA Cpel—
HEB3BElleHHHe 3HA4YeHWA BEJHMUVH CHEIUICHMA ¥ yIVia BHYTpEHHero
TPeHnus

- Chu+Clav... "th-m_

Cn— hthav v hpm !
(I06)
t \P - ’tq“’«h.'tg‘ch;+...* tq\"mh.m ,
3" h+that thm

e Nuha.-Rm - Tommmu cioeB rpynTa;
Cy,C2... Cm — BEJFUHRH CHEIIeHMA CJNOeB TPyHTA.

8.I2. OGvremnan macca 6. BOZOHACHMEHHOT'O T'PYHTA C yuew
TOM B3BeIMBAKUIETO XelCTBMA BOAH ompeRexseTcd No fopmyae

5, (Be-1)(100-n)

100 ) (107)

rme {, - oObemuas macca CyXoTo TpyRTa;
fL - MODHCTOCTH IpyHTA,
a rEnpozmHaMAyeckoe nasiaenme D Bomx - mo dopmyre
D=wI , (108)

e W ~ IUOmAaKh NOoNepedHOTo CedeHms odpymaeMofl dac-
TH BaCHIM, NepeyBJaxHeHRo# Boxmoii;
J ~ ranpaB/MYecKHR TDamEEHT.
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3HadyeHne T'EIPABIMYECKOT0 I'pamMeHTa NPpAHMMAETCA 1O Jap
HHM JIa60paTOPHOTO MCIHTAHMA IPyHTa Kaf OTHOMEHEE NOTEeDH Ha-
nopa K IymMHe (WMIRTpAmyM B MOXET CHTh YCTAHOBJIEHO, HATIDAMED,
10 NafeHvld Hamopa HpE (WIBTPAIMM BOAH 9epe3 3alOJHEHHYD
TpYHTOM, JILIOTHEHHHM JO TOi me cTeleHWm, YTO M B HACHIM, I'0-
PM3OHTAJBAYD TPYyOKY, OGODYLOBAaHHY® mhesomeTpamz (puc. 3I).
IlpuMepHOe 3HAYCHME THULPABMYECKOTO TpamMeHTa MOERET OHTH OIf+
pexnejieHo mo Tabi. 8 mo BesmumHe Kood(MImeHTa (WIETpAINM,

BpLiInnsImI

Pnc. 3I. OnpexnejieHwe BCJITIVHH
THAPaBJAIECKOTO YKJIOHA

Tadmn 8
KoahfummenT (masTpa~| Tunpanmriecknit
B TpyHTOB o, Ke , M (X}MJ P I‘[)BJI;GHT s}

MeJKAe TecKm 1.107% - 1.I1073 0,006-0,020)
Cymecu 1.3074 - 1.107° 0,20-0, 050
Cy TymHKE I.107° - 1.I1077 0,050-0,100
TimHnCTHE TDYHTH I-IO7 0,100-0,150
TAREIHe TIMHH 1.108 0,150-0,200

8.1I3. BHCOKME seMifHHEe JaMOH Ha CJaGHX BOJOHACHMEHHUX
OCHOBAHUAX JOMKHH OHTH NIDOBEPEHH Ra yCTOAYMBOCTE NPOTUB
pacmosI3aHds I'DyATa HaMOH ¥ BHIMpPAHUA TPYHTA OCHOBAHNA.

IIp¥ OXHOCTOPOHHEM GOKOBOM KABJEHMM BOXH (CO CTOpDOHH
peKn mom GacceiiHa) mamda IpoBepAeTcs Ha yCTONIMBOCTH Ipo-
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THB CIBHI'2 0 NOJOmBe HACHIM, PacTuTeiabHHR ciHoff rpysETa mo-
TONl HOMOWBH HACHIM KOJMECH OHTH HOJHOCTED yIAJNEH..IIoBHMEHHD
ycToRYMBOCTE NaMOH comeficTsyeT ycrpoficTBo ampa (3yda) ms
BOJOHENPOHENAEMOT0 TpyHTa (TJMHH, TAXEJOTO CYTJHHKA), ITOCH
He IpOCAYEBAJIACH BONA Yepes BOXOUDOHMIAEMHE CJIOM OCHOBAHMA
Hachm (pzmc. 32). [oxomsa SyGa B 9ToM ciydae 3aTAyCHAeTCH
B BOJNOHENpORMIaeMHE cnof OCHOBaHEA Ha TJyORHy He MeHee YeM
Ha 0,5 M.

Puc. 32, BapmaHTH TONEpevYHHX Npodmuei mamoy:

a - naméa ¢ gnpoM (BOMOHEIpOHWIIAEMHM 3yGOM

npm Hamope W Jo 6 M; 6 - mauéa Oe3 sigpa Ipa
Hamope W X0 4 M; I ~ Tejo naMOH ¥3 HeCKa HIH
cymecm; 2 — AHpo M3 MWMHH; 3 — Gepma; 4 — BO-
LOOTBOJHAA KaHABa; 5 — BOZOIPOHMIIAEMOE OCHO—~
BaHWe; 6 —~ BOXOyHOp; 7 ~ IpeHaxHas OTCHIKA

(UpE OTCYTCTBMM TpOTHBOJELILTPAIMOHHHX yCTPO#CTB)

8.I4. 1A yCTOWYMBOCTH HACHIM NaMCH IPOTES pacrnoxsa—
HEA HeoGXOIWMO, JYTOCH HAaBJICHWE ONHO# NOJOBHHH HACHIN HA
IpyTyD GRIO MeHbEE, 4YeM COIPDOTHBJICHME CMEmECHMD IIOJOBHHH Ha~
CHIX IO ciadoMy rpyHTy (pmc. 33).

- KosjfmmeHTH yCTONIMBOCTA HACHME FaMOH IIDOTHB pacCHOJ~
3aHEA BHYMCJAANTCA 1O QopuyJe

K:chEr‘ ) (109)
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rie H - BHCOTa Hacumm;
§ - mroTHOCTH TpyHTa HACHIM;
B - mipMHA HACHIM IIOHA3Y ;
¢ - coemneHme T'DyHTa;
g— KO3@IMIMEHT GOKOBOTO IABJEHMA TPYHTa HACHIM.

8

Puc, 33. Pacuer HacHIM Ha yc—-
TOHUMBOCTD IPOTHB paCIOJI3aHAA

Insa TOBHUEHHAA YCTO.SUMBOCTH MOTYT OHTL IIDHMEHGHH yCT-
POUCTBO CoJiee TOJIOTMX OTiiOCOB, MNMPUCHIKa OepM, YCTPOECTBO

BONOHENDOHUIIAEMOTO 3yla, 3aKJIANKA B OCHOBaHMe Hacuiel Gpe-—
BEHYATHX HACTUJIOB.

8.I5. Jma ycTolimBoc™ JMAaMOH MPOTUB BHIMpAHMA TpyHTa
OCHOBaHHUd HeOOXOOUMO, UYTOCH MAKCHMAJIBHOE KacaTelbHoe Halpd-~
REHEE B TPYHTEe OCHOBaHWs OHAO MEHEE, YeM CONpOTWBIEHME
CHBHT'Y T'NWHTA, T.€.

T“\ny. <C "'62‘:%\? » (IIO)

rre PuC - napMerpH, COOTBETCTByOUME BJAXHOCTH TDYH
Ta B YCJOBHAX €CTECTBEHHOTO 3aNeTaHws;
2 — BepTIKANBHOE HANDAMEHME B TOYKE T'DyHTOBRO-
TO OCHOBaHWA, DAaclOJIOEEHHO} II0 OCH CHM—
MeTpHK NaMOH Ha Tiy6mHEe Z , B KOTOpOit
KacaTejapHOe HAIpDAXEHWe NPUHUMAET MaKCh—
MasipHOE 3BHA9eERue,

Suauerme Umax ONpeNesAeTcH N CAyYasd CHMMETpPHYHON
KaMOH O QopMmyJie
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(II1)

THe P=10HD , (II2)

H - BucoTa mamou;
§ - wrotoCTH TpyHTa HaMOH;
Q - 3aJOREHHEe OTKOCa;
R Q- paccroamma, cM. Ha prc. 34,

s£.8

£ arefcam *

/////d///'/// L4 &4 7rTTITITYY
1\~

7.
&

2 o

Prc. 34. PacueT BanpameHui B Iom~
CTUJIADMEM TPyHTE OT BECa HaCHIM

2HageHne 61 MOXeT OHTH BHYMCJEHO IO (opuyJe
GC:=kP . (113)

Koafifmmmenr K onpemexsieTca IiA KaxnoR IONOBWHH JAMOH

no rpafwky Ha pmc. 35. JLma Bceit namOu xosdmmmerT K ompe-

IeJysieTca Kak anreCpawdeckas cymua kosfdmimeHToB npaBolk M
JeBo#t yacre#t Hacwm.

Ina BOZOHACHNEHHHX IVMHMCTHX M MJMCTHX T'PyHTOB OCHO—

BaHAA MOKHO CIMTATh T'PYKT ycToiumsui 1mpr Tmex < C, T.e®
B Jopmyze (II0) \P mnpmEWManT paBHEM HyJ® W 3Hadenne Oz
B 5TOM CJydae BHUUCIATE He Tpedyercd.
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Puc. 35, HomorpamMva nas ompepesesua HanpAxeRu#t B rpyr~
Te IIpH HarpysKe OT HACHIH
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Tsy6usa £ ompeZmenseTcd HOXGOPOM WM IO Tak. 9.

Ta6ymma 9
BesmurHa ka-} TnyduBa 2 pacmo-
ﬁf.g‘;gg TIPBIIOROHHA CATEIBHNX. | JioNeHER TouHE
HanpsxeHu# HARGOJNFIMM HATDAXe-
Tmax fmes
Harpyska pacnpemendeTca
0 paBHOGEKPEHHOMY Tpey-—
TOJHAMKY ¢ IMpDUHOX HpH-—
JIOREHHs] HATpySKH IOHHSY
B ¥ maxkcmmaspHO# opmE—
HaTot Pmax 0,256 P mox 0,25B
Harpyska paclpernelsiaeTcs
OO Tpalenyn C IMAPAHON
ggggw 2B TIDH 332JOXCHAR
a’= B 0,3IP I,5-a
a=2B 0,30P 0,96.a

8.I6. KoeffmumenT ycTOAUMBOCTE HACHIM HAMOH LPOTHB
CHBUTa €€ 10 OCHOBAHMD OT OJHOCTODOHHEIro NaBJNeHus BOXH
(pzc. 36) BRUHCIHETCA IO JopMmyJie

K= 2(ch +19'¥Q)
Hz

rne He — pacueTHasa TuyOmHA BOXH Y BaMOH;
Q - pacuerHan (Ge3 ydJeTa WM C yYeTOM B3eIMBaD-
mero Je#CTBMA BOXH) Macca I'pyHTa.

?

(114)

/777777777, //////a(/l/

777777777777

—

Prac. 36, Pacuer namom Ea ycrofum-
BOCTH IPOTWB CIBHIA
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ILiA BONOHACHUIEHHHX IVMHHCTHX I WDICTHX TPyHTOB OCHOBa-~
g snavenze 19'¥Q moxer curs mpmmaTo pammuM myim.

8.I7. B ceflcmaeckux paitoHaX yCeTORIMBOCTD 3EMIAHHX
naMé oleclewmBaeTCsA IPAMEHEHWMEeM KOHCTDYKTHBHHX pemenwii,
IpeNyCMOTpeHHHX B riaBe CHull "CTDOMTENHCTBO B CefCMITYECKEX
paftonax. Hopu mpoexTupoBaHws” .

Ilpe npoBepke yCTOHYMBOCTE OTKOCOB JaMOH T'DYHTOBHE OT-—
CEeKHE JOJEHH OHTH HaKJOHEHH IOf CeACMIYECKMM yIJOM 8« BED-
rexasm (puc. 37), a B X Maccy Q MOJKeH GHTH BBEIEH KO3(-
feaenT, pammﬁvh T THe jlt - KospfmMmmeHT coTpacenwuii,
onpeneydemu#t no Taox. I0.

&;
JI77777777 77777 T.///////// 77777777777
7

Pac. 37. PacueT ycTofuMBOCTH OTKOCOB B Cefi-
CMAYECKMX paftonax

Taémmna I0

TNoxkazaTesmm PacueTHass celiCMAUHOCTH, GaH
Jo7] 8 9 I0 §IT | I2
Kos@jsumeHT CoTpaceHuit I,0941,05{1,I}1I,25} 1,5§% I,5
Ceficumyeckati yrox € , rpa.ui 2 |3 )6 | 14f27]| 27

B OCTaJHHOM pacyYeT BHIOJHAETCA NO MEeTOIMKe, B KOTODOH
He ywaTHBaeTcA celicMmueckoe BO3EEHCTBEE.

Ina Kagmoro oTcera ompemensprea cocrasimumue Ni z T

mo gopMmyJie
Ni=QYi+ W cos(pi+8) ;
Ti = Q1+ o sin(pi-9) .

(115)
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Ilpu pacdeTe Ha ceicimrdecKoe Bo3jelicTBAe BpeMEHHas Har-
pPy3Ka BBOIMTCA ¢ KosdfmimeHToM meperpy3sm 0,8.

B paiiogax ¢ ceficMaaHOCTED 6 GaIoB M GoJjiee IPH WCHONE-
30BaHUM I yCTpoicTBA HACHIMMA Da3HHX I'PYHTOB OTCHHOEY CJENy-
eT IpenycMATpUBATH C TNOCTENEeHHHM IIEPEXONOM OT TAMEJHX IpyH-
TOB B OCHOBAHWM K TDYHTaM GoJiee JETKEM BBEDXY .

YKpelUleHEe OTEOCOB namb

8.18, OTKOCH OTpaxEAXNEX HaMC IOJRHH CHTH YEDEIVIEHH
)M 3anMileHH CHelNaXbHHMA COODYRCHHAMHA .

3anmuTa 5am6 OT HefiCTBEA IPONONBHHX TedeHWH MOXET OHTH
naccuBHO#l, He ycrpaHdmuef NpAYAH HOIMHBA JaMOH (pasiMyHHE
BHIH OTKOCHHX yKpemieHnit), W akTHBHO# B BHOe yCTPOHCTB, OP-
KJOHAKMEAX TeyeH¥e BOXH OT OTKoca HNaMOH (momepeusHe Hesa—
TOIUIREMHE TDABEPCH).

8.19. OTKOCH MOTYT yEDEIIATHCA OXEpHOBEOH "InamMa”,
KameHHO#i HadpoCKoii ¥ CeTOHHHMM IUMTaMM. BHOOp THNA yKpen-
JIEHUA TIPOM3BOMMTCA 1O Taéji. II B 3aBHCHMOCTH OT CKODOCTH
OPOJOJBHOTO TeYeHHd BOIH A BHCOTH BOJHH,.

Tadsmma I
Jonyckaemasa CKO- Jomyckraemass BHCO—~
Trn y& periesd pogy'n, TeveHma, M/C 'ralgomm, M
JepH "mnamMa” Io I,5 0,25
KameHnaa nadpocka Io 3,0 0,50
BeTOHHHE ILMTH Bonee 5,0 B zamrmcmmocTHm OT

pasmepa IMAT

Y¥penneHne XepHOM clefyeT NPAMEHATH NpH HeCOJHIMX 00
eMax paGoT IpE OTCyTCTBMM MX MeXaRmM3amm. lIpm 3HAIMTENBHHX
o0BemMax pacoT LesecOOCpa3HO NpEMEHSTH YKpeIUIeHWe n3 GeTOH—-
HHX IUAT X KamesHo# HaGpOCKH.

8.20. Tlo Hm3y OTKOCA ycrpampaeTcs ymop (pmcGepsa)
A 3aIWTH JAMOH OT pasimba. Iuylumna 3anoxeHnda B o0BeM
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yuopa Ha3HAYADTCA, HCXOHA H3 OXMJAEMOTO MECTHOTO pASMHBA ¥
KaMOH

ARTABHYD 3amMTy HaMG OT IIPOJOJLHOTO TeUeHHs yCcTpo#cT-
BOM TpaBEPCOB MORHO TIPEMEHATH TONHKO IpH OTCYTCTBEM Hadera
BOJHH Ha JmaM0y, TAR KaK TpaBepcH He NpEHOXPaHADT HACHIE OT
BO3HeiCTBEA BOJH.

8,21, TommpHa GeTOHHNX WMT (Lan , HASHAYAEMHX NJA 3a—
MITH OTKOCOB OT BOJHOGO:A, ompeineisAeTca 1o dopuyie

. oM Neor 3 Yivm® ) (116)
n (fs’ U’s) ism m

e bos — pasmep cTopoRH wmTH;
M — KpyTE3EA OTKOCA;
6= Y8 ~ obnemmne Maccw GeToHa m BOEH COOTBETCT-
BEHHO;
Nuc BHCOTA HAGeTa BOJHH.

IUmTH yRIamuBapTCA HA OCHOBaHWME, HOXOGDAHHOE HO INpAH~
ouny Oo6paTHOro (MubTpa ¥ CHEMAKMETO THIPOCTATAIECKOE JaB—
JieHWe B TeJie HACHIM NIpM OTEATE BOJH.
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IPHIOEEHUSA

Mpraoxerme I

TIPILEPH TUIPABIMYECKUX 11 ITPOYHCCTHHX
DPACYETOB BOLOCTBOIHHX CHCTEM

I, PacueT KoJERTOpA BOZOOTBOLAHOR CETH
IpH CTOKe JNORHEBHX Box ¢ VBII ¥ npmyeTammmX I'pyHTOBHX
ydacteos (VBIN ¢ JOTKaME B KpPOMKAX MOKDHTIR)

I.I. B pacueTe mpMHATH CICAYINME HCXONHNE JaHHHE: IOK~
putme VBN nemeHTOGeTOHHOE, NmHA yyacTra — 1200 M, mome—
peunnii mpodmis MBI omsockaTHuE, momepeunuft ykaon J = 0,0I0
(pac. I). lUmpuna MBION Busan= 60 M. IpPONONBHHE YEJAOH IOBEpX—
gocTr VBINI HA paccumTHBaemoM yuacTre O = 0,004. PaiioH crpo-
UTeILCTBA asponpoMa ~ MuHckasa o6iacTb. TPyHTH CyHecuyaHHe
THJIeBATHE «

| Daung  yyocmeg  1200M

f !
° T A\// Bamn:60m

I yugemox

&

G*,ooo

Prc. I. Pacuer kosmerTOopa BOEOOTBOIHOR cerw MBINI ¢ soT—
KaM® B KDOMKAX IOKpHTHR

I.2. MeTeoposorndyeckuft mapameTp ROxLA (MHTEHCHBHOCTH
ONHOMEHYTHOTO JHOXUA IPUHATOR MOBTOPAEMOCTH) DACCUATHBAET-—
ca mo fopmyxe (4):

A= S 20" (1+0%P) _ 400-20""(1+085¢405)
1667 1667

-h.?.'“‘ i
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Tme Q20— DapameTp (onpemerAeTcs N0 KapTe M30JMHERE Ha
prc. I mpmiomenms 5);

Qo= 100*/era ;

n = 0,75, ompeneydeTca 0O KapTe W30/MHUA pEc. 3
TpAJIOXEHYA 5;

¢ = 0,85, ompegeJyAeTcs HO JNAHHHM pHC. 5 IIpAJIORE—

., Hma 5.

3uavenne napameTpa A MOEeT GHTH TakXe ONpeNENIeHO 1o
HOMOTpaMMe Ha DHC. < IPANIOXEHWA 6.

B saBECEMOCTN OT BeJWIHMHH Gee= 100 si/cera m opueHTHpO~
BOwHON oCmeil wromaym BomocGopa (TAroTemmero ¥ Haméojee
ImHAOMY KoJuiexTopy MBI Fusea = 60-I200-IO"4 = 7,2 ra no
Tali. 5 HIpEMeM MOBTODAEMOCTh DACYeTHHX Hoxmed P = 0,5 sem.

1.3, Pasvepu JIOTKOB Ha Hwmnedl xpomre opgockaTHHX MBI
(cM. m.3.1.) peKomenmywrcsa: mapmHa 5 M, Tay6usa I0 cm, 3a-
mac IpoTdB HanoiHenua sotka Ny = I-3 c. CremoBaTersHO,
"RABOEe" CeueHWe JIOTKA xapakrepmsyercs (puc. 2): Ty GuHOi

ha= 10 -2 =8 cm = 0,08 M, mpunoi
Baz 2ha Mn_ 0085 _ =l
go hd\n 010 ’

rae Bag # Nap — COOTBETCTBEHHO TOJHAA MMpMHA W TIOJHAS
Tuiy6una norka.

Puc. 2. Pacuer soTKa TpeyIoOJBHO—
TO CeueHHs

Ilpony ckHasa CHOCOGHOCTE JIOTRA INPWHATHY. ;23MEPOB pacCyH-
THBaeTCA 1o Qopmyie

_315 W’ 05 _ 345 -
Qo= w0 Vior= 222 B0 =215 40-008 000" 85 e,
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the Na= 0,0I4 (Ko3(WUEEHT WEepOXOBATOCTA I GeTOH-
Hoii mosepxxccTE mokpuTHA MBI, ompenensemui
mo Tadx. 2 npaaoxerns 4).

Iina puumcrienns (o MOXeT Tagxe GHTH NCIONH30BAEA HO-
MoTpaMma Ha puc. S IpUJIOXeHEA 6, IO KOTODOR ompenenserTca
CKOpOCTH TEeYeHMs BOIH B JIOTKEe IPH CACYSTHOM HAMOJFEHWW N
no cuxemymneit gopmyse

‘ hh)"ﬂ as " L)
- | == - =M
Unor = n.tz T =053 "% =33 Veeun .

I.4. Oupeneserme paccToAHME MEXNY ROXNOIDHGMHHMM KO-
JIOFUAMHE 11a JIOTKE peiOMEHNYEeTCA BHIONHATH IO chenynmeR cxe-
Me.

ILna norkoB Ha IBIII pexomernyeTchA B Hauale NPEEATEH MAKe
CHMAJBHO JIOMYyCTHMOE DACCTOSHME MexNy NOXICIPHEMHERAME WO
TaéA. 3.

3aTeM crenyeT ONPONSJHTH NPHTOK BOXM IDN CTOXG C IO—
BepxHocTr MBIM k poxmenpmemuoMy KOJIONY M YOCOANTHCA, ITO
OH He OoJblle NMpONyCKHOR CNOCOGHOCTH JNOTKA.

Ina sammx ycxosmt npy J = 0,004 £ 0,005, ommocxaTHOR
VBIIT umpuuolt 60 m 1 A = 4,2 NpexessHO RXONMYCTEMO® paccTof-
HEEe MEeXNy NORLETPHEMHHMH KOJOIUAMEA t|n= I25 M. O0sem mpe—
TOKA K NOXNENPHEMHHRY IIpE 9ToM OyHeT paBer

Qqa = Fgm Sa=075-955 =715 *%c ,

rne -4
Pgﬂ.’ B usan egu= 60-425-40 =015 ra .
BesmumHa CTORQ S, ompenexserTcH 0o {opuyie
166.7 AW
ST
HIM YO HOMOTpamMMe HA puC., I mpmuoxemms 6.
Sz [Sa-]uﬁ = 115-0852955 "% re )
by ( [5.] « ~ OupexerseTcd Io HOMorpasae Ha pmc. I, a
mpHJIoXeHus 6;
VY= 0,85 - xospismmmenT croxa nxs Cerona;

IS



t,~ Bpema noGeramua oT HamdoJee yAAJNEHHOE TOU~
¥m O BOmocGopa X0 IEPBOTO MOXHEIPHEMHMKA ;

t1=Texn + Taor = 15 +40= 4.5 nun ;

Texic TPOLOIEMTENBHOCTS CTOKA IO CKJOHy VB oT

rours O KO JIOTKA; '
244 Ns Boocy =05k
Texn = \"po7 pem g =75mum ;

Texa MOXET OHTH ONpENCACHA IO HOMOTDaMME
Ha puc. 3 mpunoxerma 6: opm Nx = 0,014,
D =4,2,0=0,7,Jvacu= 1L = 0,0I0 u
Brack =B = 60 m (mpx %:%‘L:uy <05);
Taor— nponomwe.umzoc-n, TeYeHNd BOXH II0 JIOTKY
gm 426
Thor = Y T Y nun
Tror MOXET OHTH ONpPEHEJIEHO IO HOMOTI'palMe
Ha puc. 4 npunoxeHnd 6;
f - mompaska x [Sa)u ra smavenue N = 0,75, yo-
TAHABAMBAEMOE TO HOMOTpaMMe Ha pHEC. 1, O
OpRJIOXEHAS 62

ﬂ =083 (HP“ ty=145 m“i) .

TaK KaXx paCYeTHHH IPUTOK K NORIEIPHEMHUKY qu: 71,5k
MeHee IIPOIyCKHO#t CIOCOGHOCTH JIOTKa Qo =85 a/e, To Tepe-
ToJiHEHMA JNOTKA He OyxeT. IlponmyckHas CIOCOCHOCTH JOTKA MC—
MoXB3yeTes TONBKO Ha ZLL:S o I00 = 85%. Ypesmuerme paccTod-

Ems mMexny moxmenpmempukaim Cgm mus TmoBMmeRwms memosssoBa-
HNA [POIYCKHOX CIOCOCHOCTH JIOTKA NONMyCKaTh HENb3s, HOCKRONE~
Ky IpHHATOE ?,q-u = I25 M DaBHO MAKCHAMAJNBHO JOIYCTHMOMY pac-—
crosgmp (radi. 3).

PacyeT ceueHn#i TPyO BHIIOJHAETCA T0 yIACTHAM.

Juacrox I. PacyeTHHit NpHTOR K NEPBOMYy YYACTKY KOJUIEK—
TOpa paBeH NDATOKY K IepBOMY NOKNCUPHEMHUKY, T.e. Qr =
= Qgm= 71,5 1/c = 0,07I5 m>/cyr. YEAOH TPyOH KOWIEKTODA
J; = 0,004, BuyrpenHmit muamMeTp TpyoH Dy m cropocTs Tede-
HMA BOXH IO Heft {fy MOXHO ONpENEJMThH IO HOMOTpaMMe HA [HC. 6
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OpEUIOXKSHWs 6 IpA IOJHOM SANOJHEHMM TPyOH MM pacde—

TOM: asm

D, = 0296 7 =029 ggg:i., =0307m.

Ilo copramMeHTy acGoneMeHTHHX TpyS (mo Tadn., 2 NpHioxe-
musi 2) Dpn= 32 v, CEOPOCTH TEUeHEA BOIM 1O IPHUHATOMY CE-
YeHWD TpPyOH ompemeieTca 1o Jopuyae

1, =328 D" 3% =32.8-0322°" 000" = 097"k
BH‘?MCJIeHHaﬂ BeJHMYRHA CEOPOCTH HAXOUMTCHA B Oy CTAMHX

Hpenesax: 15min=0-5 < 097< Umex=5" .

YuacTok 2. IpomOIXATENHHOCTS AOGETaHHA BOHH KO pacdeTs
HOTo cedeHmA 2 (O BTOPOTO NORIEIPEEMHOrO KOJONLA)

Ta=Ti+Torvoeu =15+ 72= 487 mun ,
TIe
Tronvacy = M Tieon = 34-24=72 man

01754 _ 2-175-085 _ 054 _ 1, .
m = 2o A0 - 2 - O T 3

Texa+Taor ____25+40 - .
Sk e e vl T L I

& _ 425
L B M.

Teon= 5o, * 0007 - 2™

Beswamna croga Sy [Sz].. jl,= 88.0,80 = 70,4 1/c Ta,
rme [Sa), = ](_,onpenem [0 HOMOTpaMMe Ha pHc., I mpaioxe-
ma6mun=07%rt =T =18,7 mur.

Pacuermst mprrok Qa2 = S,F; = S,-2CguBaan = 70,4.2.
<I125.60.107% = 105,6 x/c.

o HOMOTpaMMe Ea PEC. 6 TpmIOXeHws 6 mm J
mmametp Dy = 370 MM, a CKOPOCTH TedeHMS BOJH ATz

0,004
1,02 M/i.
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Ilo copramenTy acGOLEMEHTHHX TpyC NMpuHmmaem 1D = 368 mM.
KOppeKTEDOBKE CKOPDOCTH TedeHHs BOJH IO TpyGe NpPHHATOTO Cce~
ueHMs He TpedyeTcA, Tak KaKk 1), 0 HOMOTpaMMe NpaKTITIeCKH
paBao D,

CxopocTh Af2 saxomrea B IONyCTAMIX NpefieliaX, T.€.
Umin= 0,6 < I,02< Umax = 5 M/c 1, KpoMe TOro, BHIOJHAET-
Cs ycJxopue NOBHmEHMs ckopocTeit, T.e. 0'17 U, , HeoGxoxmmoe
IJA CHURCHWS MHTEHCHBHOCTH BO3MORHOI'O BHIANEHHWS TACTHI
TPyHTa B NOTOKE BOIH.

[locrenymme yYaCTHE KOJJIEKTOpA DACCUMTHBAKTCA IO ME—
TOIMKE, AHAJIOTHIHO! MeToIyUKe pACcUeTa BTOPOTO YYACTHA.

2. PacyeTr kosmexTopa BOXOOTBOZHOH ceTm ydacTka VBINI
mpu c6poce BOAH C IOKDHTHA B TDYHTOBHE JOTKH
(B KpOMEAaX NOKDHTHE JIOTKE OTCYTCTBYHDT)

2.1, HcxonHue naHHNe, NPUHATHE B mpEMepe I, M3MEeHANT-
CA TOJBKO B OTHOHEHME DACHOJIOXEHMs JIOTKOB: IJA cOOpa Ioxme-
BHX BOJl JIOTOK C KPOMOK MCKYCCTBEHHHX NOKDHTHii NepeHOCUTCA
Ha TPYHTOBYD IOBEPXHOCTH GOKOBHX NoJoCc Ge3onacHoctu. Cpey~
Huft yKJIOH NOBEPXHOCTH GOKOBOH IONOCH GE30NACHOCTH B HamnpaB—
JIeHWn , NepleHIMKYAAPHOM OCHM TPyHTOBOTO JIOTKa, COCTaBiAeT
Lre = 0,0I. MpomombHuH YKJIOH TDYHTOBOTO JIOTKA M OCOUMH pa-—
BeH INPONOXBLHOMY YKJIOHY VB u cocrapmgeT J = 0,004.
lzpana oomus Bos = 25 M, momcpeunult yxioH Les = 0,0I5.

Ipz mpomoxsHom ykjoHe ) = 0,004, HENOCTATOMHOM IjA
TPYHTOBHX JOTKOB (CM. m.3.4.), TpedyeTca yCTPOACTBO "JOTKa
B JIOTKE" C YKJIOHOM CTODOH ero OTKOCOB Jo = 0,05. Tayonny
JOTKA B KOHIIE pacYeTHOTO yuacTka mpuveM Na = I0 cm (cMm.
puc. 3). PaccTogHue MexIy TaJbBERHHMI KOJOIaMA Crx = I50u.

llpoTarerHocTs 1wromamm VBILI, TaroTenmei ¥ paccuMTHBae—
MOMy KROJJIERTOpy, cocramiger 1200 m,

IlapameTpH pacueTHO#t MHTEHCUBHOCTE HOXIE#l cOXpaRAwTCA
TaKEMHI, KAaK B npemnmymem lipaMepe. Jmm mrouamm Bozocsopa

7,2 Ta ¥ Q0= I00 /¢ Ta TepHop non'rogﬂemocm pacyeTrIX
uHTeHcHBHOCTel momue# ocraerca P = 0,5 xeTs
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Dauna  yuacma 12001 H

- > = N = y -
Al ,\ / ! . =2 < &
>§A =l ;r>xm E\Imjum_-__; NN

SN

Puc. 3. Pacuer roxnexropa BomooTBOEHON cetw BII ¢
JIOTKaMH HA TPYHTOBOH IOBEpPXHOCTH

XapakTepuCTUKXA NOBepXHOCTelt BOmoCcGOpOB IpeNCTABNEHH
B Tada. I.

TaGsama I
Bugz moBepxHOCTH BozocGopa Ng Wee
TlokpuTHE —~ OETOH 0,014 0,85
O6owmun UBINI — rpyRT, yo-
JIOTHEHHH{T C JIEDHOBHM IIOK-—
poBOM 0,5 0,40
TloBepxHOCTH GOKOBOH mMOJNO-
CH G€30NACHOCTH — TDYHT 0,07 0,I5

Ira ompexneneHma o0BheMa cTOka C NOKpHTHHA ¥ obodmn JIETI
BHUMCJBIM CpenHue IoKas3aTem:
nonepeyuHHii yxioH (pac. 3)

Lep = LBem + LnBﬂ — 0.01-60 + 0.045-25
" Bew+Bos 60+25

KOBQ@MIMEHT mepoXOBaTOCTH

=002 ;

N - Fezser Bana + Mleos Bop _ 00160 +0025:25 _ 4o
Bamt+Bos 60+23 o

e



KoadfmmeRT CTOKa

T - Vo Boon + WosBos _ 035-60+ 0025
" Bom+Bos 60+25

2.2, Pacuer FOJIGKTODA BHHOJHAETCA IO clexnymmeft cxeme,

=010 .

Odmas fopMysia ZER pacueTa ofneMa IPHTORA K KOJIERTODY

EMeeT BUR "
Qi.= S.L F:. + Qi. ’

THe S‘g x P{ - BEJNYHHA CTOKa M BOxocCOpHAA ILIOWANE
NOBEPXHOCTE HCKYCCTBEEHHX HOKDHTHER X
rpyrTopoft oGowmEm VBIMI, TArOTEXIME K
. \-My yuacTry KosrerTopa;
Qi' o0seM IIPETORA K |~My YYACTKY KOJUICK—
TOpa C T'DYHTOBO# HOBEDXHOCTH GOKOBOMR
HOXOCH G@SOHAaCHOCTH.

n
Odnem mpETOKA Qi OImpeneNgeTCA C yIOTOM MEHMMANLAOR
cToxooGpasymuelt mponoumurexsiocTs xoxnedt Ter. Hpm sToM maa
ceveHmii KOJJIEKTOPA, YNAJSHHHX OT Hambojee yHANEHROR TOURH
Bogocdopa (Ha HCKY CCTBERHOM DOXPHTHE) IO BpEMEHH XOGEeTaHud
Aa ti € ter obsem Q‘ ompelieNAeTCA IO PopMyTe

Qi. = Si Pi. )

TIEe S: - BeJWYHHA CTOKA, BHIMCJeHRad B Gymrmmm L
¥ THIPOJOTHIECKNX HIADAMETDOB IOBEPXHOCTH
TOyHETa GOROBHX NOJNOC Ge30mACHOCTH Marem Wre;

F: - BOMOCGOpHAA IMIOMANE C NOBEPXHOCTE TI'pyHTA 60O~

FOBOft IIOJOCH Ge30NACHOCTH, ONpENeJNeHRAd RaK
IIORANS OMHOBPEMEHHOTO CTOKA K L -My ceduemmm
sa spemsa Ti.

n
Ecmt ti>ter, 10 o6sem Qi pasen
o L]
Qi = Ste Fiter + Qen

e St — BeWUMHA CTOKa, BHWMCIEHHAs ¢ yuerom ter ,

Nerem ‘Vn H

120



F;;“- BOZoCGOpHAY ILIOMANE ¢ NOBEPXHOCTH GOKOBOHK
TOJIOCH Ge30NACHOCTH, ONpeleJieHHad Kak IUIo—
Wanb OXHOBPEMEHHOT'O CTORAa K L-My CeueHHD
sa Bpems ter ;

— JOTOJHATENBHHE NMpATOK, NMOCTyMammE# ¥ pac—
YeTHOMy L ~My CegeHWD KOJIEKTOpa MOCTe
IOXAA TPOXOXUTENsHOCTED Ler B cooTBeTCT-
BUM C KDABO# cHaja GCTOKa 33 CYET BOKH, Je-
xameii Ha BogmocGope, j/c, BHUMCHAETCH IO
dopmyae (I5).

2.3. CxOpOCTH TeYeHHs BOXH IO JIOTKY IIPW IIOJHOM €TO
3alloOJIHEHAR II0 HOMOT'DaMMe HA pAC. 5 NpRJOXeHEs 6 IIpH J=
= 0,004, Jo=0,05, ha= IO cM m Nyre = 0,025 pamna

N« 0.044 _
Ao = (U] 25 = 06 3558 <0335 < 0%,

a IpONyCKHAsg CIOCOGHOCTE JIOTEA

= [0 B oo 88 s

by () [15..] n [Q.:] —~ COOTBETCTBEHHO CKODOCTE H IIDOLYCR-
Hasg CIOCOGHOCTE JIOTEA, OupeliesicHHHe
C IIOMOImBD HOMOT'DAMMH Ha puc 5 mpmio~
XeHudg 6;

-~ IOmpaBKa HA HOMOTDAMMHHE 3HAUYEeHHWR
[Ou] =[Qu] 32 cuer pasmrumsx Koap-
(IMMEeHTOB MepOXOBATOCTHE ITOBEDPXHOC—
Telt rpyHTa B GeToHf, HJd KOTOpOH
COCTABJCHH HOMOTDAMMH ;

1)',“— 0,34 M/c — MaRCHMANBHO XOINYCTLMAS
CKOPOCTH TEUYEeHHS BONH B JIOTKE IJA
cynecuagoro rpyura (cM. madx. I npu~
soxerms 6),

Umx = 0,“‘0.85 s 0,3‘1 "/C .

2.4, IpomosxmTEeARHOCTH XoOeTaHWa BOXH OT Hambosee yha-—
nenHott Toskm O BOxocGopa ¢ mosepxHOCTH VB m rpyHTOBOHR

Mx ser
MNyre
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OGOUMHH IO IEPBOTO yyacTKa RosekTopa (Tourka B Ha puc. 3)
COCTaBJAET

B0 _
t,:’\:m»fe—g?- =96+ gadgg = 11w -

Texa onpenenserca mo HOMOTpaMie Ha pMC. 3 TpHIOKEHNSA 6
Ipz I/mHe CKJoHa 85 M, Lep = 0,012, A =4,2 # n=0,75:

TCKA:LTCKA H ﬂ- =8-42:96 mun ,

rne[Tew)y - 3navenme mo HoMOTpamme, a ]l = I,2 npn
Nure= 0,014,

Bumcies mo gopmyse (I3) MUHUMANBLHYD NPONOJRMTENBHOCTH
Ioxpedl, Ipn KOTOPHX OTCYTCTByeT CTOK C NOBEDXHOCTH I'pyHTA
GOKOBHX NOJIOC desonacﬂocm.

1 [(4 n)A] [(1-0.75)&.2]&"_ 033
Ccr < Lcr = 0.20 -3 MU,

e Ler=U* = 0,20, ompemessercs Mo TaGi, 3 NpUIORE—
s 4,

Tockomsky Ta = I7 van  orasanocs Goxee Ter = 9,33 o,
10 Qi ompenenserca mo Fopuye

n "
Qi. =S F& .
Buynesmma BesmumMHy croxaS, mo dopmyJe

[S]u;{ %P =9008 471 a5 -594.n/c ra,

TIe [_S..] jl - 3HaueHusA, ONpefeJseMHe IO HOMOTpamMe Ha
puc. I npmnoxenws 6 npm t4 = I7 mmmn,
A= 4,2 wa/vmn u N = 0,75;
VYepw 0,7, BHUMCIEHO paHee.
SHaveHme S) MOKHO TaKEe BHNUMCJMTEH N0 dopuyte (3).

TIpNTOK K MEepBOMy YYACTKY KOJUIEKTOpA C NOKDHTHUA M 060—
TMHH paBeH
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] 1 | -
Qq = S: Pq =SI| Bpocu e‘nr 40 = 594-85-450-10 l'=75,5 A/c .
OnpemesyM IPATOK K HEPBOMY YYaCTKy KOJIEKTOpa C IO-
BEePXHOCTH GOKOBO# HOJIOCH 6e30IaCHOCTH .

Buwncimm BeiwumHy croxa Sy mpa t=ter = 9,33 smm:

g" l_ﬁfz_{%’.m =[s.] A %’,? = 130-084 2= 194 Yo

i mozcyeTa BOIOCCODHO# IUIOMANY ONHOBPEMEHHOTO CTO—
ka F" ompemesmM Kak MuRMMyM mBe TOukM -~ B m T', mpomosmsm—
TEJBHOCTH CTOKA BOAH OT KOTODHX O IIePBOTO CEeUeHMA KOJJEeR~
Topa COCTABHT Bpemsa, paBHoe Ler (oM. pmc. 3).

Ibin onpegeyienna paccroanmf#t Ab m BI', pemas odSpaTHy® 3a-
Iayy IO M3BECTHO! NPONOJEMTENHHOCTH HOCETaHWA, HaXOIAM IJH-—
Hy CKJOHA B ¢ IOMOWBD HOMOTpAMMH Ha pHC. 3 IpmioxeHmd 6
wm 1o cJepymoue# fopuyne, moxydenHoit m3 gopmysm (5):

. A“.'ﬂ- \Pf::u O:.: ( tc“)ﬂl-on‘\ .
2l N«

Mpr T+ menee vev mpomosmuTensHocTs cTORa OT TOUKE B
IO TOUKE A CJIyeT MpEHEMATH paBHHM Texa , & T¢ TOukm I' 1O
rouk B pasnum T

Mockosmky T4 = I7 MEH OK83aJOCH Gosyee ter = 2,33 yum,
TO NPOKOJKWTEALHOCTH CTOKA OT TOYEM B ;o Touxm A paBHa (cMe
puc. 3):

Cas 50
Teaz ter - Ba60 - g,Bb-m =2 nun .

C foMomsld HOMOTpDaMMH Ha pnC. 3 HpAIOKEeHMs 6 IpH Tea=
= 2 muH, Nere = 0,07, Wrp= 0,I5, Jrp= 0,0I m A = 4,2 Ha-
xomam suavenme Upa = IO M.

+ Or Tousn T no Toukm B mpomoskmMTeNBEHOCTE croka Urs =
=ter = 9,33 Man, [lo HOMoTpamve Ipw

[Tra)u = 57 = 357 =25 mn
3HaveHne Zuz 22 M, CremoBaTexysio, mwiomens Boxocsopa

cocrasmier - Eeatbep ygt- 10422 460.46% poue .
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JlononmmTessRul NpMTOR, oupenexsemud mo fopuyxe (IS),
paBeH

QCn =00092 A 56A \Pn (tu)'-nrl =
=00092-42-16-20 045-933 - p1=22 *% ,

B=Bers 250t |

. 1)’,\--0555 -60 = 20" /sun .

IIpn t -‘g—_ﬁ-ﬂ" 0O fiaHHwM Taén. 6 sHavemme [ = 0,7,

IpuTOK K mepBOMy YYACTKY ROJIEKTOpA C NOBEDXHOCTH GO~
KOBO#l IOJOCH Ge30IACHOCTH COCTABHT

Qi=S; F' +Qen=104-024+22 =63 " .

2.5, OCmmit ODHTOK K NMEPBOMY yYACTKY KOJJIEKTOpa COCTaB+
mer: Qu=Qi+Q% = 75,7 + 6,8 = 82,3 a/c, uro Gobume
POy CRHO# CNOCOOHOCTHE JIOTEA Qo= 73,5 a/c. Moatomy crexy-

eT COEKpDaTHTh DACCTOAHME MEXIy TAaJhbBEXHHMA KOJOIIAMH IO
Crx= I30 M.

Tlocae mepecdeTa OKA3AMOCH, UTO Q1= 71,5 ifc v T, =
= I6 mmH,

e

2.6, Pacuer ceyenuil Tpy6 KOMIEKTOpA BHIOJHAETCH MG
yuacTEam.

Ygacrox I. Pacuer mid yuacteka I B IperupmymeM HpHMepe
(cM. m.I.5.), #cxonHHe pacueTiye hauAme Koroporo ( Q4 =
= 71,5 a/c © Dy = 0,004) COBIAKADT C JAHHHMY DECCMATDABA-
E€MOTO YUACTKA.

Tlo pesysbraTam pacduera B n.I.5. npuHmvaem Tpydy acéec-

TOUEMEHTHYD THAMETPOM Dew= 322 MM. CEOPOCTE TEUeHWA BOJH
B TpyGe cocrasiger 0,97 M/c.

Ina pacuera cedeRMs TPyS KOJJEKTOp& BTODOTO y4acTKa
HEeoGXOIUMO ONpeNeJHTH HPHTOK BOXH KO BTOPOMY yYACTKYy KO~
JIeKTOpa C NMOKPHTAA W OCOUMHH.

2.7, NponomKuATEBHOCTS NOGETanus BOXH IO pPACYETHOTO
cevenna 2 (o0 BTOPOTO TANBBERHOTO KOJOIIA) COCTABIAET
tz =T:1 f'tmu pocy = 17+ 94 =264 pun
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e Tronpocn = T Ticon = 3,62-2.6 = 94 nuw :

)

Cron . 830
Tkon = _50‘1")’:”‘ 60-091 2.6 nun

2-47154 _ 2-413-087 QM7 362 ;

m: 2205 -

-4 4-081 013

- ‘tm *tm - ‘7 = 8.‘
d'— Texn * Taor+ Tcon 1+26 0%t .

Besmwmua cToka " 07
Sa =[8)u A s =61-028 3gg =32 Yewn
e [S],, - 3HAYEHNe, OmpelesAeMoe N0 NOMOT'DAMME Ha
mc. I, a nprroxenus 6 npu t,= T, =
=26,4 MuH B A = 4,2 mvu/Mmn;
~ NONpaBOvHHN KOS(AsNmMMEHT, onpelneseHHH
110 HOMOT'DAMME HA pEc. I, O npanoxeHms 6
mput =26,4 mua N = 0,75,
Npurok
' (AP U <4 -\
02=5,F; = S22 Booce 10=432-2-130-85-40"= 96 */c .
2.8, IIpTOK BOAH KO BTOPOMY YUYACTKY KOJUIBKTOpA € NO—
BOPXHOCTR G60KOBOZ NOJOCH GE30NACHOCTH PACCUMTHBAETCA HO

domeyxe " (R
Qz= S: K *Qen '

B KoTopoit sHavueHme $;= S: = 19,4 n/c ra, MOCKOXBKY 00&
SHAYGHWA BMWNOJADTCA Ul OXMHAKOBOro sHavemms t = teor =
= 9,33 MEH,

Tnowaxs Bonocéopa [, cocrapmmer
F;: __tl‘ z’ e"'! em'(o-l'o R' -
= 2222 130.46" + 024 - 0MG ra
a Lye=Uog = 22 M, Tox xax oda suavemms [ oupememanrca
npa oxmuaxonom t =tey (npm ter <T,<T,). Nonmpapounukt xoodim-
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IMeAT ﬁ—g YIITHBaET TO OGCTOATENBCTBO, 9UTO IUIOWAND Fi G-
Jia BHUMCJEHa TpH €k = 150 M, suauenwme KOTOpOrO IOCHe KOp~
pPeRTHpOBKE Owiio ciuxeHo mo L = I30 M,
Jonormrexsau#t npaTok Qen paBen
-n
Qc.=0.0092 A B‘SA\VGO (tu) 11=

=0,0092-42-22-20-0,15-933°*.084 =36/ .

‘L’z 26‘!
I e 335
IpuToK C MOBEPXHOCTE GOXOBOH MONOCH Ge30MACHOCTH COC—

TABAT: . e e
Qz = Sz FZ v an= 184 049 +36=17% .

=28) Ho XaHHHM Talj. 6 3HAYeHWEe 11 0,84,

2.9, OCmu# IPHTOK BONH B KOJLIEKTOD HA BTODOM yuacTke
coCTaBiAerT

Qu: Qu+ Q5 =96+17=409 "k .

Tlo HoMorpamMe Ha pmc. 6 npmmoxesmsa 6 mpm ) = 0,004 n
Q = 109 mmamerp Di= 375 mm, a cropocTs Tewemma AJ =
= 1,05 u/c. Tlo copramenTy IpWHEMaeM Tpydy GeTOHHYD C BHYT-
penHmM mmamerpom 400 mm,

CKOpOCTH TeueHWs BOAH IO NPUHATOMY CEYEHAD TPyOH COC-
TABAT:

0,328 D 3% =328 040" 0gou™= 10" .

CropocTh 451 HAXOJMTCA B MOIYCTEMHX Ipefeliax, T.e.
Umin= 0,6<I,0<0....= 5 M/c ®, KpoMe TOTO, BHIOJHAETCA yC~
nopme, 9To0H 4§, = I,0> 454 = 0,97 m/c.

Bce moclienyomye yIAaCTEE KOJIEKTOpA PACCIMTHBADTCH IO
MEeTOIMKE, AHAJOTMYHOR METOIMKE pACUETA BTOPOTO YUACTKA.

3. Pacuer KoJuteKTODa BOROOTBOIHOl CETH yYacTEa
VBIII mpm COpPOCE BOAH C NMOKDHTRE B PPYHTOBHE JOTKE.
PacueT HpOW3BONMTCA HA CTOK TAJHX BOJL
(B xpomrax VBII JOTKM OTCYTCTBYNT)

3.I. B pacueTe NpuHATH CAeAyOIMe HCXOUHHE NAHHHE:

126



OdvekT pacnosoxen B [ kmmaTaueckor some. I[m-
puna VBIAI - 60 M. llonmepeunuii mpodwis meyxckathu#. IpysTH
Jersue cyrymukd. loxpurme YBIII apmMoGertonsoe. Yriomu VBIII:
nonepeunnt ~ 0,0I, umpomossrui — 0,007. MEpWHA TIPYHTOBHX
odouri (mo ocm Jorka — 20 M; mONEPEUHHE YRJIOH OCOURE —
0,0I5, npomoJBHHII yKJOH TpyHTOBOTO JoTka 0,003). Paccrosmme
Mexny TaNbBeXHHMM KOJOIUaMH B JoTKe — IS0 M, Cpenumi yrxoH
MECTHOCTH, Ipaieramumit ¥ Jotky — C,008 (B cTopoHy JNOTEa).
IMpyHa TPyHTOBOTO YydYacTsa JeTHO! NOJOCH Mexmy OCED I'DyHTO-
BOTO JIOTKA ¥ HaropHoit kaHaso#t — I25 M.

I BOIMOOTBOZHHX CHCTEM JETHHX momef (BOXOCGODH XO
I00 ra) pacueTHHE DPACXOTH ONDENESADTCA I[M CDENHAX SHAYEHA-
X MAKCHMYMOB CTOKA T4 X BOJX B JaHHCH MECTHOCTE IO JopMy—
Je (16), B koropoti He m T ompexensgmwTes HO KIMMATOJNOTHYEC-
gmM cnpapousimgar CCCP: He = I8 e, a T =9 cyT.

3.2. Pacner koajerkTopa /2 I Ha pac. 4 BHIOJHIETCA B
clenymeil 1ocieNoBaTeJ bIOCTH .

Crnpexessercs muaMeTp TPyl M NMpOeKTHHR yKJOH HA yJacT-
ke I-2, pacyeTsoe ceduenume I.

—HETOPNaN wownabo

Puc. 4, Paoueticel exesa Roscekrena S 1
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PacuerHHit pacxoxm B ceueHwm I
Q,=095 X g, = SF,= 095 4152 19-015 =332 %,

rne § - BesmrmAa croka ¢ I ra Bomocdopa, S,= I,9 i/c
cIra;
f,- mromaxs Bomocdopa LIA pACYETHOTO Cedemws I
(B rpaHMnmax JETHOTO HOJf, ONpefeaseTca N0

HAHHEHM MEC. 4).

P, [ 50100 425400 A3
FoeFi e B = 5500 * moop = 03+125=476ra.,

F,' - miomamb BogocGopa yuactra BINI m rpyHTOBO#R
. O60WMMAH, NpIeramie. K I'DYHTOBOMYy JOTKY, Iag
F, - wiomangs JeTHoro nojd, Ta.

Ha yuacTke I-2 mas pacueTHOrO pacxopa Qe = 3,32 5/c
(% = I) B NpoeKTHOTO YKJOHA THYOH Jw2 = 0,007 mo Homorpam—
Me Ha pac. 6 npmaoxesmsa € onpepeised Dia= I25 vu 1 croO~
pocTs mpaxeHEs BOIH B kouekTope Uea(r-2= 0,65 M/c, urTo
COOTBETCTBYET MAHMMAJILHO HNONMYCTUMOR NpM OTCYTCTBMM 38WJIHM—~
BaHMA., KOHCTPYKTHBHO NDUHUMAEM MUHUMANBHHR JmameTp Tpyo

A kosnexkTopa Dy.g = I89 i,

Onpenexserca JMaMeTp TPyO M IPOEKTHHA YKJOH HA yYACT-
Re 2-3; pacueTHoe ceuyeHue 2.

PacyeTHuft pacxof B cevyeHmMH 2:
Ql= s ‘Fg )
Pz 2R=2:435=35r0 | (1;=19-35:665 */c .
Ha yuactre 2-3 pm Q,= 6,65 4/c m yxnona J, = 0,007
IO yEa3aHAOl BHUE HOMOTpDAMME ONpefejAeM pacveTHHli IHameTp
Tpy6 u cKopocTs: Dpy = 125 w4 1 Yregn= 0,65 M/C.

KoncrpysmaBHo npaHumaed Da.s = 189 M,
AHAJOTHYHO DACCUMTHBANTCA NOCJECAYDUEE YYACTHHE,
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4, Onpepmejenne BoxosaxpaTHammell crnocodrocTm
ROXTEIPEEMHOTO KOJOXUIA

4.1. B pacueTe NpHHATH CJERyMINEe NCXORHHE NAHHNE.
Joxnenpmemuuft cGophuft Royonmen ¢ onHolt pemeTKo# ycraROBXEH
B GETOHHOM JIOTKE TPEYTOJBHOIO CeueHuA (B KDOMEE IIOKDHTHA
meppoHa). Pasmepu pemeTkE: Q = 0,94 M, GokoBas CTOpOHA

¢ = 0,43 4, mromans pemeTkM We = 0,40 M°, ILTOWANH OT-
BepcTuil pemeTE® Wora= 0,I9 M°, PasMepy JOTKa: mpAHA 3 M,
rayouHa I0 oM, yKAOHH GOKOBHX OTKOCOB J = 0,040, mpoxoms-
Hult yKJOR JoTKA Jo= 0,004, TuyCEHA NMOTORA BOMM B JOTEE y
pemertkuhe= 8 cM (MEHYC 2 CM OT IUIyOEHH JOTRa).

4.2, PacyeT BunOJHAETCA B ciaenyrmeil mOCHeNOBATENBHOCTH.

Onpenensercs NJMAA BOJOCIWBHOro (POHTA IO NEHAMETDY pe-
meTkn Lo :

Lg=20+2C=2:004+20:3 =27 n .

3aTeMm onpeleJiAeTed NOJMAHR HAmOp MOTORA MepeX pemerroR
Ho npm cropocTr moxxoma Bomd K pemeTre Uaor.
3uavenne Awr openenaeTca IpH TyOmAe MoToka ho =
= 8 cM, yEJoHe JoTka J = 0,004 m KosdiwmrmeHTe mMepoXOBaE—~
TOCTH GeTOHHOTO JOTKA L« = 0,0I4. B COOTBETCTBEM C HOMOI-
pammot pmc. 5 mpmnoxenna 6 AJaer = 0,52 M/c W mo Fopay-
e (8)

Vier = 5w ( ‘““‘)l ooou - 052"

~ -

03z
Hamop moToka ho+ 9 =008 + ;=74 2.081° =00 m,

TIe q = 9,81 u/c - JCKODEHME CHJH TAXECTH;

L\)or; 049 _
C--——=013 Tug =020

Tax kak Ho = 0,074 M< 0,20 M, TO 3HAUYEHHe BOXO3axBa-
rtuBapmelt cHocoGHOCTH omnpenmensercd mo dopmyre (27):
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Qu =145 Lo Ha = 145-24-00m4* - 00196 "% =796 %% = 80%,
BesmumHa pacxofiz BONH B JOTEG y KOJONNA IpM TIyCHHe
notoxa ho = 8 cu 1 Jo = 0,040 B COOTBETCTENE C HOMOTpDaM-
Mot pmc. 4 mpmroxenms 6 Wm mo dopuyxam (9) x (I0) cocra-
BOYET:
0.08

Qo’m'un‘-‘ HY .

ipa cpasmems BogosaxsaruammeR cmocodmoctn ()« momme-
IPHEMBOTO KOAONIA HOPMANLHOTO THIA C NOCTYDANUEM K HoMy
pacxozon pomu (o summe, wro Qx = 80 a/c, a Qo = 63 x/c.
Kosonen Gymer padorars ¢ mesHaumTesbHOR meperpysxoft, Ilepe-
CUeT NPON3BOXNTL Me CXSXYeT.

5. Taapapmuecknl pacyer HaropHoft KaHaBH
Ha CTOK TAJHX BOJ

5.I. B pacuere nIpERATH CHexymEe NCXOXHHE NAHHHE.
Boxocdopman maomaxs - sagepHoBamsull cyrimHOK; Jec, GONOTA
oTCyTCTBYDY, Besmumpa Bopocdoproft maomamm IOO0 ra. IIpomoxs~
xuit yxaon xamamm O = 0,003, O6nexT pacmonomen B I Runmaa-
Teyecrofl sone,

5.2, JU®1 yCTAHOBJEHEd paBeRCTBA pacueTHoro pacxona
¥ npc -scxmoll cmocodHocTs xamasu Qempm pacvere Karam pac-
CMATDL ‘aVPCA HECKONBKO Cevenkll, mApDaMOTPH KOTODHX MEHA~
vres.

B pacuernom cevesmr ( mc. 5,06) samaemca b = 0,5 u,

No= 0,65 M, Ng = 0,90 u x xoodimmmenr sanoxenms oTKO~
coBm = 1,5,

Pacuer BunoxHseTos B cienymomeR DocienoBATENBHOCTH.
Tlo jopmyxe (I7) ompenenseTcA pacYeTHHE PACXON TAJHX BOX,
TNOCTYIANENX X COUSNND KAiaBH:

Q= 78AYEG"F = 278-35-10-4010-100 =970 e , .

I30



e 2,78 - xoShismmenT pasMepHOCTH;
A = 3,5 MM/q9 - BeXHURHA CTOKA TANNX BOX B MM/U, O~

pelieAeTcd IO EKaprorpae 6 IpaioEe-—
ma 5;

Y= I,0 - RoSHIsmMEeHT penyEKIMM CTOEQ TAJNHX BOX
B SABHCAMOCTH OT ILIOmMAam® Boxoc6opa

Fe mf (ymmusserca mpr P Goxee
5-10-mf);

0'= 1,0 - Rospimmeenr commemma pacxooB sa
cueT AKKyMyJALME BOJH B GoxoTax ¥
osepax, EMENIMXCA HAa Boxocdope;

d=1,0- KosdfsMenT CHENGHNA pPACXOROB IpE Ha-~
JXIAN 38J€CEeRHOCTHR BOJIOOGOPOB;

F = I00 ra - miomage BOZOCGOpA

SaTeM ompenendeTes BeJMURMHA NPONYCEHOX CIOCOGHOCTH Ka=

paBH 1o fopuyne (30). lponmyckEas cHOCOGHOCTH XKaHABH B pac-
YeTHOM CEUeHMW DABHAS

Qo= w4 = 096-0975 = 094 "% = u0 */e .
J7s MpEHATEX pASMEpPOB CEUGHHA KAHARH EMeeM:

OACHAKEF XEBOTO CEYeHNA

W= Bho+ Mhs =05-065+45-065%= 06,
CMOYEHHH IepmMeTp

P=b+2hofiem®=05+2065Y1+ 15" = 288 n ,
TRIpABIRYCCHNR DaINyC
--“—>-= 0.96 =
R= Iyt Y 0343m .
I R = 0,343 n, J = 0,003,
OpEJIOXEHNs 4) NOJMydEM

= 250025 - 015 - 0750343 (Vo025 - 040) = 0246 ;

v, A 0 097
C-m,R = ooz 033" = Rl o5y ;

1 =308 -Y0348-0003 = 308 - 0036 = 0975 "o

Nu= 0,5 (mo radx. 2
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Hazeopuaq sawaba
br = 1200M

Puc. 5., Tunpasmgecknit pacgeT HArOPHOR Kamapu:
a - IUIAH y4YacTEa poxocdopa; 6 — CeUeHme KapaBH

Vi3 comocTaBNeRms pacueTHOTO pacxolia C IponyckHo#t cro-
COOHOCTED Kamamu BEmHO, uro (} = (,(pacxommerwe cocrapmser
3,I%), mosToMy mepecuera He TpedyeTCH.

lonuana Toyomna kamamd hy = he + 0,25 = 0,65 + 0,25 =
= 0,90 M.

TIOCKOJBKY MARCHMATEBHO RONyCTHMas (HepasvHBammas) CKo-
pocTE IBMXCHMA BORH Iy cyrymexa 0,7 M/c Memee pacueTHOR
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cyopoctt U = 0,975 m/c, TO HEOGXONEMO OTKOCH M NHO KaHa—
BH YEDEIUIATH ONCPHOBROM miamwa (Tadx. I mpaioxemms 4).

6. TumpaBmryecknii pacueT HaropHof#t KaBsaBH
¢ yueToM CTOKoOGpasyimei#l HPOXOJEMTENHHOCTH NOXIA

6.I. B pacueTe NpEHATH CJASNyXMAE€ MCXONHHE KAHHHE.

lloBepxHOCTE ¥ BHI TPyHTAa BOROCOODHOH ILTOmMAIM - 3agep-

HoBanHaa Ivmea. Kosddmrment mepoxoparoct® [l = 0,07 (cM.
radn. 2  upanoxemma 4). KosdfsammenT croka W = 0,20,
Cpenmumit yxJOH BogocGopa B HaIpDABJEHAM CTOKA MOXEEBHX BOX

Jo = 0,04, umna xamaeu €« = I200 M, ykJoE mo may J =
= 0,004, KosffmmmenT 3aN0XeHUss OTKOCOB KaHaBd M = I,5. Ila—
paMeTpH pacdeTHOR MHTEHCHBHOCTM HOXEA A = 4,2 md/MuH X
n=0,7.

TuxpaBsirdeckmil pacyeT KaHaBH 3aKJHUAETCA B Ompenexe—
HUM ee NONepedYHHX pasMepoB B 3aaHHOM CedYeHMR, a TARRE CRO-
POCTH TEYEeHWs BOINH W BHIA YKDEIUICHHA OTKOCOB M IHA KaHABH.

TpeGyeTcs BHIOJHATH [WIPABIMYECKHH pacyeT KaHABH B ce-
YeHWM, OpoXojsmeM 4Yepe3 To4ky B Ha pmc. 5, a.

6.2. llpegensHas HNPOJOJMUTENHHOCTH CTOKOOCpPASyHUIETO
IOXNA COCTABJIAET:

ta= [“—'\;)A] " z [ (-015)u2 “'2]éﬁ= 033 mum ,

e 0.0u

THEe Ly — MUHMMAJHHAA MCHOBEHHAS QTOROOGDASYNUAS WMH~
TEHCHBHOCTH HOXNIA, DABHAR MHTEHCHBHOCTH
pmarwsamea U Bomw B rpyr? (1= W' = 0,04~
o Taba. 3 HpANOXeHuA 4).

6.3, Inomaxs omHOBpeMeHHOTO cToka Fer , COOTBETCTBY-
omas  tev = 93,3 muu (cM. pue. 5), paBHA

aacg Caa 0y

e f, - mmpa KaHa®H;
{pc— JUMHA CKJOHA, YIACTBYOHETO B CTOKE B Cede-
wwn BC. DaBHAs HyTM NBKEHHA BONH 33 Bpe-

g Ter s
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Lx
s — TO ®e 32 Bpemd to- v 5
Afx — CHODOCTH TeyeHms BOMM IO KalaBe.

IumHa cxioHa B ceuenmu BC ompemesaercs mpm Texa=ter

o gopMyJe
&bc . An.n \PMI 32’ (.cc“)m-mn .

24 N«
~032-07S
© 42" 020" pou®® (333)™ . 219=220m
2144-007 ) '

TlockonsKy mmua croka Lap B ceqjg_p-m Al onpenesaeTca
Kax nyTh KpuEenma BomH 3a mpema (tu- gif) » To lan orasu-

BaeTCHd 3aBHCHMO# OT CKOpOCTM TeYeHWs BOOH IO KaHaBe 1)',( ’
KOTOpaAd B CBOK OYEpEXNh 3aBHCAT OT reOMETDIYECKHX pa3MepoB
KaHaBH W TJyOMHH TOTOKAa he . Kpome Toro, OT TAyOMAR HOTO+
Ka Ne CyNECTBEHHO B3aBMCHT MPONYCKHAsA CIHOCOGHOCTH KaHABH

Qo » KOTOpasg B WIEaJHHOM CJy4Yae IOJRHA OHTH paBHA pacyeT—
HOMy pacxony Q , 3aBHCAlEMy OT ILIOmAaf¥ OKHOBPEMEHHOT'O CTO-
ka Fer , T.e. ¥ OT BeJWMHH Uap o [I09TOMy 3ajady ompene-—
nennss perwnin Lag ¥ CBA3AHHYD C Heil TIyOuHy moToka ho He-
JIeCOOGpasHO ONpenessTs rpajudeckoll mETeprnogmmedl no npeiBa—
DUTEJIBHO TMOCTPOEHHHM KDUBHM 3aBACHMOCTEi

QF{(h.o) R Q’f(h.): Can- ﬂh«o) . 1’1‘“‘%) R

KaK 2TO IOKa3aHO HAa puc. 6. Byzem cauTaTs IMpUHYy KaHABH IO
JIHY BeJHYNHOX MOCTOAHHO#, DSBHOM b = 0,4 M, a TayOuHy 1O~
ToKa BeMdnEOi mepeMeHHO# ( No= 20, 40 m 60 cm),

CKOpOGTH TEUEHHs BOJH OlpelejsdeTcsa Mo Hopuyue

Be=CVRD

c-tpt - p-&.Bhermhs .
N« p 5*2"\0“101\1‘ !

Y= 25V - 045 -05VR ({n.-0s0) ;

e
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R - rumpaBmruecknit pammyc, M;
Wu P —~ COOTBETCTBEHHO INOHANL XKABOI'O CEYEHWS II0—
TOKA M CMOYEHHH| NepmMeTp CedeHUsA KaHaBH;
Ny~ KO3Q{WIMEHT WepOXOBATOCTH pyCJia KaHABH
(e = 0,®5),

Pesyaprard pacuera 4fx moxasamu B Taéx. 2 m Ha puc. 6.

JymHa CRJIOHA cu B cedeHm:m AJl ompejeJsieTea IO (opLay-

Je
e . Aﬂ.'ll \VO.?Z :.‘ (T_ )4.71-0,11!1 .
AL 244 N
42" 020°™. pou** (Tanl® e
= = 105(Tan)
244-007 T,

rne ‘Tap — NPOBOIKHTENBHOCTH ONHOBDEMEHHOTO CTOKA B
cegenmn All.
BHaveHne = T = - f00
tM te 60 Ux 933 503&
Mo BumMcieHEHM 3Hadenmam Lap m Use , a Takme g
BHUWCJAJACH IUIOMANb CTOKA Fer .

6.4, PacueTHHii pacXom B KaHaBe B cevueHmm B ompejeisieT~
ca no Jopmyse

Q- 1661 AW F - 667 -42-02 PcT
- n cr

= 1
cr 933"
® CpaBHMBaeTCA C IPONYyCKHO# CHOCOGHOCTHED KaHABH Q., py
HOpUHATHX 3HaUeHHAX o @

Q°=w6x .

PeayspTaTH pacuera NOKA3aHH B Talll. 2 u Ha puc. 6, us
aHAJM33 KOTODHX CJEAyeT, YTO pacueTHas IiyluHa moroxa Np=
= 0,22 m (ompepesena Kak aGcumeca TOUKHM Iiepecevyerusi l—Kpu—
BHX Q=ﬂl’l,) n Qo=4(ho), mpencranremtsx na puc. 6). Kpome vo-
TO, pacyeTHas CKODOCTH IIOTOKA B KaHaBe 4)'9 = 0,65 m/c. Cko--
pocTh ﬁp ompefieyieHa KaK opiaHaTa TOUKU IlepecedeHwsl BepTh—
KaJi, TpoxoiAumeis uepe3 Touky K, ¢ K¥puBO# 1);4('1.). Besmyusia
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€ap = I37 M, onpeneyesa 0O KPHBOR 3aBHCAMOCTH L=

= {(ha) .

6.5, Ilomnag TiyOuHA FaHABH C yYETOM IPEBHNEHAA GPOBER
KaHaBH HAJ pacYeTHHM yDOBHEM BOIH COCTABALET:

hk=hp+025=022+025=047=05n.

Tagk Kax JONYCTMMAA CKOPOCTSH I IJMHH, COTJIACHO NaH—
puM Tada. I opmaomenea 4, cocraBmier I,2 o 1,25 = I,3 mM/c,
g10 Gosmee Up = 0,65 M/¢, TO yEpeILIeHES OTROCOB ¥ JHA RaHa~
BH He TpedyeTci.

Ta6wma 2
PesyJpTaTH pacyeTa HATODHOE KaHABH
TEIpaBMYECKEe NApa— HapaMeTpoB IpE TJyOHHe
METpH pacdeTa KaHABH TORKA lo , M
0,20 0,40 0,60
Lo, W 0,14 0,40 0,78
2.P, n II2 I,84 2,56
3. R M 00125 0’217 0,303
AR 0,3 0,47 0,55
5. Y 0,223 0,208 0,199
8. C 28,8 28,8 28,8
2. U, 0,635 0,855 1,0
ﬁ:%‘%— ) . 31,4 23,4 20,0
L3 L3
9. Tu-ta-‘.!" » MUR 62,0 70,0 73,3
0. Caa , ™ 13,5 156 165
. Fer . ra 21,2 22,6 23,1
N Q . M 500 523 111
5. Qo= , Me 89 342 785
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7. PacueT mpenaxa JJiA TOHWKEHWA ypPOBHA
TpyHTOBHX Box mox VBIN (cucTemMaTMYecKmil IpeHax)

7.1. B pacueTe IpeHaxa NpUHATH CJeXylmue WCXOXHHE NaH-
HHE .

TpyHTH NeCKN MeJKOBepHNCTHE. BOTNOHOCHHE TOpU30HT pac~
mojaraeTca Ha rayomae ot 0,6 mo 4,0 m. lmrasme ero ocymecT-
BJAETCA 38 CYeT aTMOCHEepHHX OCANKOB, a JNPEHHpPOBaHAE — MeJ—
K¥MA pEeKaMy M Dy4YbAMM. BOIOYNODOM CIYXAT CyIVMHKM, 3ajera—
omme Ha TayGuHe oT 2,5 mo IZ,2 M.

CpemHeTONOBOE KOJMUECTBO OCANKOB cocTaniseT 700 md,
KoajgdmipedT @MubTpalluym ITeCKOB IO JAHHHM HMHEEHEDHO—-TeOJIoTH—
vYecxnx sakmouepmii cocramiger Ke = I,00 m/cyr.

Ilmpzaa YBIII cocraBieT Bean = 42 M. JimHa mpeH ?,9 =
= I00 M, muameTp acOoLeMeHTHHX TpyOo dg = 100 mm ¢ mpomy—
JaMM B maxmaTHOM mopamke. JpeHH pacnosarapTcd 32 Npejesiami
KpoMok mokpaTna MBI, YxjaoH mpeH 'Jg = 0,010,

HeoO6xomMo BHIONMHATH TMIDABMYECKUA DACUET JpeHAxa
IBYX BUIOB: COBeplleHHOro (IpW 3aJOXEHWM JNpeH Ha Bojoymope)
H HecoBepmeRHOTO (IpH 3aJIOREHWA JIPEH B BONOHOCHOM CJIOE) BH-
mwe Bomoymopa (pmc. 7).

PacueT cmcTeMAaTHYECKOT'O IpeHaxa B3aKJouaeTcsd B onpelc—
JIEHEM DacCTOsAHMI Mexny IpeHaMu, OoGecleuMBakuyX MOHWKEHUe
YPOBHA TPYHTOBHX BOXK IO IPMHATOR HOpMH ocyweHma P, m pacueT-
HOTO pacxola BOIH, HOCTYNAWWETO B IPEHH.

7.2. B pacuere JpeHaxa COBEDIIEHHOTO BHIA pacuyeTHas
TsyGuHa Bojoynopa mpuHaTta pasHoit Hp = 2,5 M. YpoBens rpyn~
TOBHX BOX OT JHA KOpHTa pacmoJaraercsi Ha riyémHe 0,6 M,
Hopma ocymenma P = I,3 m (1m0 Taba. 2 A MelKO3€pHUCTHX
neckoB Bo I winMATHYECKOH 30HE).

PaccToanme MexIy LpeHamd ompenelsieTcs mo gopuyne (33):

20= 2%;{% ,
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roe  Hmax - MagcumanEHAA BHCOTA NOHMXEHHOTO YDOBHH
TPYHTOBHX BOJ HAJ BOXOYNODOM B MERIy—
ILpEeRHOM IIpOCTpAaH TBE:

Hmox =Hp=P =25-13=42n.
Ypanenme JNPEHaXHHX TPy6 OT KDOMOK NOKPHTHA IpHMEM DaB~

HHM 3 M.

CrenoBaTeNbHO, pACCTOoAHWE MeXIy ipeHarm 2a OymeT paB-
HO:

20 = Dam +23=42+6:48 n

QakTHIECKas MaKCHMANBHAA BHCOTA IOHWKEHHOTO yPOBHA
TDPYHTOBHX BOJX HAJ BOXOYNOpOM ¢ ydeToM opwyaH (33) pasHa:

Humax = 2a_ _ u8 =48 07
v_ls_o' iig.n ' 3u6
2 w 2 0.0034 23

9TO MeHbIe MAKCHMAJBHO NONYCTHMOK BHCOTH Hmax = I,2 M.
CnepoBaTentHo, HPHHATOE paccTodHume 2a = 48 i1 BHOJHE XOIyC—
THMO .

PacueTHuit pacxoy BOIH, NOCTYNAKEEH B KARNYD NPEHy, Ol+
penesAeTca Ho gopayrae (32):

Q= 2aW €5 = 48-00054 100 =26 "Vevr
o Qq=22-=030 %

JonycraeTca ryy6mnra HanojaHeHusa npek (0,05-0,95) ds nm
CKOpOCTH TeYeHus BONH 4)'9 = 0,I5-1,0 m/c.

Ipm dg = I00 mM, ykione npe Jg = 0,0I0 u Hamoxse~
mm K = 0,5dg cropocrs 4fg = 0,62 m/c, wro HaxoymTCA B
JOmyCTEMHX IIpelieJiax, a IpONyCKHAasA CIOCOCHOCTDH Qo = 2,42 xnfc
> Q¢ = 0,3 a/c (mo Tadmmam Axa TRAPABANYECKOTO pacdera
KaHa MSANMOHHHX ceTeft m JOEEpoB).

7.3. B pacYeTe mpeHaxa HeCOBepPIEHHOTO BHAA IVyOMHA
Bomoymopa Hp = I2,2 M. YpOBEHb TPYHTOBHX BOX OT IHA KOpDH—
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Ta pacmojaraercas Ha TaySmse 0,7 M. HopMa ocymeEmn
P=1,3m

PaccTogHue MEXNY HDEHaME onpeexmeTcs mo fopuyxe (34):
20 = T[Kehes (;, Boe) 57 _p]

Suavenme T ompenexsercg Merogom mopdopa: T = I0,5 .
Torna mpe HopMe ocymemms P = I,3 M m riyCEHe BazeraHHs BO-
noymopa Hg= 12,2 M

hmex = He =(T+P) = 122 -(105+43) = Qlim .
Saavemme D4 omperenserca mo gormyxe (I19):

B,= 294 ng‘%; = 294 “im'm“ 2245 ,

THe ‘lg — DANMyC ApeHH, 3HAUEHNE KOTOPOTO N[MHNMACT-
ca pasmm 0,58;
® - mena ApeREpymmeR OGCHINN WM TDAHESN Xpe-
gaxa 6 = I,0 M,
Baguepme D4 , Xpome ToTO,MOXET OHTH OmpemexeHo mo
EpuBoft Ha puc. I mpuaoxemus 7. O T = 10,5 smaveame [, =
= 2,5,

Tpe BHvmcaenHHx sEaveEmax Nmox ® By paccrommme mexny
XpeHaMM paBROS

I S1-08
20= 08 [{ ALY (10 2L ) 2r”_o5]=58n.

Crexosatexsro, mpm mupEre Bgnn = 42 B rxyownmwe npem:
MOXHO YyCTpDAMBATL OT KPOMOK NOXDHTES HA paccrosmmm 0,5.(58-
~42) = 8 M X MoHee,

PacueTHER pacxoX BONH Q’ :
Qg= 20'W £5 = 58-00054-100 = 344 "Verr
o Q‘ = %‘%’ =03 Ye .

YunTHBaA, YTO B Hayaae PACOTH XpEH LPX KeyCTAROBNB—
meMCA YPOBHE I'DYHTOBHX BOX (@KTNYeCKEe DacXOEH OyRyT
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Goabie NOJYYEHHHX DaCcueToM, TO HANU.HEHWe TPyG He CJeNyeT
npramvaTh Goasze 0,5 dg.

Opz dq = I00 M, yxaose 0,010 u mamosmemma K = 0,50
cropocts {fg = 0,62 M/c, a @ = 2,42 a/c > Qq= 0,36 x/c
(o TadmmiaM jiA THAPABIMIECKOTO pacueTa Kaﬂamaaunox-mux
ceTelt m JOKEPOB).

8. PacueT npeHaxa I IepexsaTa IOTORa
TPYHTOBHX BOJ

8.I. B pacyeTe OpEHATH CIeIylmyMe HCXOIHHE IAHHHE.

Asporpom pacuosioxed B Il JOPORHO~KJMMATHIECKOX SOHE.
Jomua ppeHH 75 M, I'pyHTH, B KOTODHX 3aKJi0YeH BOINOHOCHHHE IO~
pasoHT Ha TuyémHe oT I,0 mo 3,0 M ~Jerkue cymecm m MeJKO-
3epHACTHE HecKku. [MTaHHe IPOMCXOMET 32 CYET aTMOCHEepHHX
0CaIK0B. BOZOYMOpOM CIyRAT TAREJHe CyITVMHKM, 3aJerawuye Ha
TiayCuHe oT 2,6 xo 8,5 M OT nHa KOpHTA. YPOBEHH T'PyHTOBHX
BOJ, pacnojioxeH Ha miyomue 0,6~I1,2 M, CpenHeromoeoe Koim-—
9eCcTBO ocapkoB 750 mM, CpemHsa TUryGuHa IIpoMep3aHuA TPYHTa
0,8 M, KoajdmmeHTH (MISTpAaUMN MEJKO3EDHHCTOTO IecKa Ko =
= 4,0 M/cyT., Jerkoii cymecw K@ = 0,7 m/cyr. IpomomeHuf yE-+
JIOH KpeHaxHEX Tpyé J = 0,0I.

8.2. lIpE pacuyeTe onHOJMAEHHOTO IpeHaXa COBEPIIEHHOT'O
BEJIA HEOOXOIMMO ONpENEJMTH yPOBEHb NOHMEREHHHX T'PYHTOBHX BOX
B pesyJbTaTe yCTpolicTBa HpeHaxa W pacXol BOIH, HocTynammek
B apeny (cm. mc. I9).

IIpu coBepmeHHOM TWIe KpeHAXKA BHCOTA HENOHMXEHHOTO YDPOB—
HA TPyHTOBHX Box I\ Ham BOMOYNOpOM COCTABAT:

h=26-06=20n.

Tryouna morpymenEa Apehs N mox Hemommsemmu#t ypoBeHs
TPYETOBHX BOJ TpH COBEDUEHHOM THINe XpeHaxa passali=h-
= 2,0 M,

PacueTHHH pacxof olpeneiaeTca Ipa Lg = 75 m mo dopuy~
xe (43), B RoTOpOX Qo - pacxon Bomu HaKI nor., M .npenana -

onpemeatercs mo fopuyne (44) mpm KG = _z_zli!. 4,0¢0,7 _

2
= 2,35 M/cyT. ®S yonOBEA pABEHCTBA CJOEB.

142



Pamyc nenpeccam Jmmeiinoro nBenm R2 ompenensercs
o gopuyse (46), B Koroport W = 220044+0,0089 _ ¢ oosy

Ip# CpeaHerooBoM KoJwyecTse ocanxoB 750 mm (cM. Tadx, 4
nparoxerna 4),

c = _255 < -0
Pamayc R, 2.0v S o008t S30n Te0. pamyC neficTeEA Kpe—
Haza peseH 30 M,

BucOTA NOHHXEHHOTO yPOBHA IDyHTOBMX Boml H Ranm Bomo-

ymopoM Ba paccrogHEM X OT HpeHH onpefesHercs 0 fopMyxe
(47), orxyma

_ KR,
T R

Pacxox Bogu Ha I mor. M xpern mpE H = 2,0 M, Ke =
= 2,35 M/cyr. & R = 30,0 M paBen

Qe: 235-20"
°" 300
PacueTHnft pacXox, HOCTynammEil B XpeHy, paBeH:
Qq= 0314-15-0235 *%c
Ope mmamerpe Tpyd O = I00 s, yxmone J = 0,0I m na-
nommemm K = 0,5d cropocts {fq = 0,65 M/c, a nponycknas
CIIOCOGHOCTH Q = 2,85 1/c, YTO CymecTBeHHO NpeBHmAET pac—

verHH# pacxon (IO TAGNMIAM I'MIDABIMYECEOTO pacueTa KaHAJW-
SamMoHAHX cerell).

X

=034 "Verr .

8.3. [Ipm pacuere OmHOJMHERHOIO IpEeHAXA HeCOBepHEHHOTO
THIA BONOyIOp 3ajeraeT HA INyCuHe 8,5 M OT IHA KODHTa. Ypo-
BeHb TpyHTOBHX BOX - 0,6 M.

Pamuyc B/MAHES ApPeHH onpenexgeTca o dopmyre (46):

- ‘,255 -
R, =20 m—mﬂn ,

e Ke= 2,35 u/cyT;
w = 0,005 m/cyT;
h= 2,0 M.



Pacxox Bogu Ha I .mor. M XpeHaxa ompeneyieTcs no Jop-
Myne (45):

=235-20( 28 -+ &h)

305
rme T =8,5-2,0=6,5xu;
H=8,5~-0,6 =79 nm;
4= 0,5« B=0,5¢I,0=0,5n,
Pacuerruill pacxox BOmH, NOCTyramme? B JnpeHy, ompexmess—
emult o Gopuyae (43), Gyner paBeH:

(g = 200-75=1450 "/err = AT %

Ipm mmamerpe Tpy6 d = I25 mm, yeaome J = 0,0, Ha-
noxessm K = 0,6 cropoers {f = 0,78 M/c, a mpomycKHas
cmocodHocTs (Yo = 4,8 A/c, UTO NpEBHMAET BEJMTMHY DACUETHO-
TO pacxXofa, PABHOTO Q, = 1,74 1/c.

9. llogGop dmaerpymmef SacHIKE IpEH

9.1. Ilpr mopGope NPHEATH CAeXyNuMe MCXOJHHE NAHHHE.

IprHu coBepmeHHOrO BHEa. JuameTp TpyS mped — I00 mm,
TpyOr ac6ecronemesTHHe ¢ upommaama. Pacxon xpeH - 0,54 m3/uy'r
Ha I nor. M. MecTHHll BOROHOCHHZ I'DYHT — CpenHe3epHHMCTHHR e -
COK. MaTepman gia SaCHUER - rpasmfi. KoofimmeHrT (wrsTpamm
necka Ko = I2 M/cyr.

B pesyanraTte pacuera HEOGXOZHMO:

HOROGPATH COGCTAB 3ACHIKA NI XIpEH, T.€. YCTAHOBUTH
IPETONHOCTH EMENMerocs KaphepHOTO MATePHAk& B KadecTse (Wurs—
Tpymuef#l 3acCHIIKK XpeH;

ONpeNeJATh BO3MOXHYW MAPMHY HpOIMJIOB B TpydaxX Ip: IO~
noGpanBoit 3acHIKe ;

JCTAHORATH pa3MepH (mupTpywmed 3aCHIKH;
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IpOBEDHTH HpeHy HA BOXO3AXBATHBAWNYD  CIOCOG—
HOCTB.

TpaHyzoMeTpUYECKHE COCTABH MECTHOTO TDyHT2 H Kapnep—
HOTO MaTepwala NpefCTaBJeHH B Tali. 3.

JUia TpeJOTBpAniCHAA 33WJABAHWA 3aCHINKE A TpyO XpeH He-—
06XOIEMO COCJNEATE CRENyruje COOTHONEHAA KDYIHOCTH (parimait
3aCHIIKE ¥ TPyHTa cTeHoK Tpanmeit (M. M.3.9.):

Dw . 25_0 . D“
Do <0 d“$20 D ge $5-

lIpuBesieHHHEe COOTHOMEHMA KpynHocTe# @pasimii MORHH col-
JIOMATHCA I KARIHX IBYX CMEXHHX CJIOEB.

Tadimia 3

Spsezp apas- | Sy | ueheo| Shouten, | i
’ HEE, Hue,
0,005 - 0 - -
0,005-0,05 2,5 2,5 - -
0,05-0,I0 4,25 6,75 - -
0,10-0,25 21,0 27,75 - -
0,25-0,50 47 74,75 - -
0,50-1,00 21 95,75 - -
1,00-2,00 4,25 100 10 10
2,00-4,00 - - 20 30
4-10,0 - - 23 53
10,0-20,0 - - 2 -
20,0-40,0 - - 25 100

Tlo JAHHHM TIPAKTAKE B IECYAHHX TpynTax ¢ Oso > 0,20 mm
cJenyeT OTPAHAYMTHECA ONHOCHORHHMA (MABTPYMIDLMA 3aCHIKAMW R
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JHIG B OYeHp MEJXOBEDHACTHX Ieckax, The Oso= 0,20-0,05 M,
HeoGxommMa AByXCHoitHad 3acHiFa. Jy TVMHACTHX T'pyHTOB (OpH
TUyGHHHOM JipeHaxe), Kak I[paBaio, HEOGXOmyMa AByXClHoiiHas 3a+
CHIIKA «

9.2, YcTaHOBWM NPUTOJHOCTE KapheLHOTO MaTepwasa B Ka—
vecTBe (mubpTyiomei 3aCHIKW XpeH. Ha OCHOBaHMM WCXOIHHX naH—
HHX O MECTHOM TDyHTE W KaphepHOM MaTepuajie IIOCTDOMM CyMMap+
HHe KpUBHE TDaHYJOMETPHYECKOT'O COCTABA I'yHTA ¥ IIpexroJara=
emoft sacumxu (puc. 8).

B cooTBeTCTBIM C XDMBHMM Ha DHC. 8 mieeM:
Deo=t5mun ; Dsp=8um ; Dps=23nn ;
Dy:=2mn d;s= 0575mn ; Ogp= 040 M

llomcumraem HeoOGXOmAMO2 COOTHOMEHWe KpymHocTelr &Hparimik
SaCHIKE ¥ MECTHOI'O I'pyHTa:

Ku = g‘:’ A3 2725 <40 .
Kcrp=-a— m‘ZD V
Des _ 23

-a‘-‘— 0575-‘1()(50

CremoBaTeNbHO, HMMEmWiCA TpaBmili LJIA UCIOJH30BaHWA B
KavyecTBe (MIBTpYme# BaCHIKA ApeH NpH JAHHHX TPYHTOBHX yC—
noBHY OpHTONEeH. .MHMMANBHHE pasmMep (paxiuit rpapEa I vM.

9.3. OnpeesmM NpeneJHHO BO3MOXHYD IMPUHY IpPOIMJIOB
IpA TOFOCpaHHOH# (RIBTPyDHeR 3aCHIIKE.

IiAa npemoTBpalienns IHPOHMKAaHWA MaTepnaya 3aCHIKE B TPy
OH EpeH Tpedyercd COOJreHHe ycaoBuil
IpN OFHOPOIHHX 3aCHIKAX

t=(125+150)Ds
Npn pPasHOPOMAHX 3aCHIKAX
t=(150+29)Ds

rme t - ummpmra mpomuia B Tpydax,
TipesesibHO BOBMOXHAA NMDUHA NPOMAJIOB B JAHHOM CJIydae
ompezexaeTcss 1o dopmyJe
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£ = (450  2.0)Dso = (150+2.0) 8 = 12 =16 wun .
9.4. Onpemeswm pasmepH (MIBTpyilel# 3acHIKM IpeH. Ipm
HapyxHOM ImameTpe TpyS mpes Pu = 12,2 cM mpuaa SaCHIKHE
IIpYHAMAETCA 1O (OpMyJie

B=Du+2(10:15)=122+2-5: 122

BHCOTa 3aCHIKM Ham TpyOCoi h IJIA TAYyGHAMHX XpeH OGHYHO
nprHaMaeTcs 20-25 cM WM onpexesAeTcA mo dopuye

_ Q
h=022 -'2-: +010,

roe (), - meder mpexrH, M3/cy'r. Ha I mor. M;
Ke— KO3(JumineHT PUIBTPAIMA MECTHOT'O BOZOHOCHOTO
cnos, M/CyT.;
H - BHCOTa 38CHNKA OT IHA TpaHmenm 10 HO—
BEPXHOCTH ;
H=Duth+5=-422+14+5=28¢m ,
rne 5 — TOMMHA CIOS 3ACHOKH 0K Tpyoo#, cM.

h =022 98¢

+010 = DAt n
9.5. Bo3MORHAA BOJO3aXBATHBAMMAA CIHOCOCHOCTE HpEH Q'
onpémesseTca no QopMyJe
1 1
Q:=(h+8)eve u3/cyr. ma T nor, u,
roe N — NpeBHWeEHWe JPOBHA BOIH HA KOHTaKTe TPYHTA C
3aCHIKOM HaN JHOM TpaHIeH ;
% - mpuna JuMabTpyoued 3aCHIKA B OCHOBAHWA Ipe—
uH, M (B ZIpenax, Jewamux Ha Bomoymope b= 0);
€ - mmHa 3acHIKM, NpUHWIaeTCH paBHoR I mor, M3
Vv‘555 Ke — HONyCKaeMasg CKOPOCTD (MJBTPALMM HA BHXOIE
u3 Tpydra, 14/cyT.

Hpr h= Du*ﬂZZ‘&*DDS 0122*02205q*0,05=0.18n}

B=0; C=1p0.
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Prc. 8. T'paHyJoMeTpmyeckmit COCTaB MECTHOTO I'DyHTa ® KapBEDHOTO MaTepHasa:
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Vo=65V12 = 65-2.28 = 143 Yerr = 150 Yerr.
Q'= (2048 +0)-40-450 = 54 ™/cvr un Ameen .

BomosaxBaTHRammad CIOCOGHOCTE JNPEHH He NpeBHMAET ee
pacxona

Q'=Qe (54= 54 w3cyr. ma I mor. ).

10, PacueT HpOYHOCTH TPyGH

I0.I. B pacueTe HpHHATH CJCAYMIME NCXONHHO NAHHHE,

TpyGa GeToHHad. BHyTpeHEWMZ mmameTp TPyOH Ha yvacTke
KOJUIEKTOpA II0 pesyibTaTaM IEEpABMIIECKOTO pacueTa IpMHWMA—
ercAd Den = 400 mu,

HapyxauR mmamerp 2pyoE DuzDew +28
Du=400+2-830=560 un .

rme O - ToNIMHA CTEHKH,
9 = 80 mm (mo copramenty).

TpyGa yKJIaguBaeTCH B TpaHuee Ha OCHOBaHWE M3 COODHHX
6noxoB (cM. prc. 9). T'pyHTH CyNeCH MEJKHE IHJIeBATHE.

Harpyska oT riuasHolf wernpexxosecHOR ONODH pacdeTHOTO

camosera Py = 38,0 . lkpmia Kosew ONOPHOK TENERKH WAGCH

Bx= 0,67 M, Gasa Tenexkm A= I,I5 M. Harpyska Ha Koje-
co  Pe= I = 9,5 7. Jlapsesme BOoSHyXa B UMHAX Kojec @ =
= 9 Kr/cml.

10.,2. PacueTHas Harpysxa Ha I mor. M TpyGoH Qp papra
cyMye NMOCTOAHHOZ M BpeMeHHO# HATpDy30K. [locTOAHHAT HATpy3Ka
Ha TPyOy CO3TAETCA BECOM 3ACHMIKM TpaHdied H COGCTBEUHHM Be-
COM TDyOH.

TlocTosAHIIaA TOT'OHHAA HATQy3Ka Qr. Ha Tpydy OT Beca 38—
CHIIKR TpeHUmEW onpepeJdaeTca mo dopMyzne (58):

149



Qre =Kr - BeH = 07248 14249 = 277 Vpoen

e x" =1,8 T/M3 — o0BeMHHH BeCc I'DyHTa B3acCHIIKY, OI—
pemesessuft mo Tadi. I mHpRIORe—
g 8;
H = I,9 M — BHCOTA 3aCHIEHE HaJ BEPXOM TPyOH;
B¢ — pacueTHad IMpEHA TpaHmeXW HA ypoP~
He Bepxa TpyCH, KOTOpas He IOJNE-~
Ha OHTH GoJbiie HEKoTOpOfl mepe—
XonHOl mEpHEH Bner;
K1~ ROS((MIEeHT BEPTUKAJBHO] HATpY3~
KM OT TpyHTa B TpaHmee.

Tlpmt %'.’ '32 3% @ = I (Tpy6H yxnamHBanTCs HA OCHO—

pamae W3 COODHNX Geromsmux GiokoB)  &f = I,65 mo madi. 3
UpRIOXeHEA € HaXomm, 40 R = 2,17, omyha

Boer = 217-56= 422 en =122

Puc. 9. PacueT mocrosliHoik HaT-
pysK:m Ha TpyGy OT Beca 3aCHIKA

TPyHTa B TpaHiliee
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HeoGxoXumas IMpHHA TpaHmed IR YHXOOCTBAZ YEISHKE TDYOH
¢ payTpeHHEM rgamerpoM Dew = 400 MM mpr H=I,9 4 1o
Tala. 2 mpEaoxeHwMsa 8 cocraBngeT 1,12 M. 32 pacueTHYD IWMpA-
Hy TpaplleX NPEHUMAETCA MEeHbIee SHAYEHAEe, T.C. By = 1,12 M.

3pavenme Koajfmmmenta Kv npapuMaeTcs o rpamky Ha

pac, IO mpm %1 = :'—?g = 1,7 mo KpmBO# njs1 CyHeCcYaHOTO
rpyara: Ky¢= 0,72,
K 2 4 LR
15 [ du
/]
5
14 7
12 3
10
08 \
N
0§ 2
04 EANY
Kr ! TPOHWER ™
i ™ 4
a 2 4 6 8 B

Prc. I0, Tpadmk miA onpenesyesds KobimimeHTa
BEPTAKANLHOTO NABJEHAA TpyHTa B TpaHliee Ky X
gachm Kn : I - mecuaHag mwm cyuecyaHasg Sa—
CHIKA; 2 — CYTUMHHACTAA 3aCHIKA; 3 - MEJKHd me—
COK, MATKOILIACTWUHHA CYIUMHOK; 4 ~ cpemHHe I
KpyloHHE TECKH, IVIACTHYHHE CYIVMHKHM; o — I'pa—
BEJHMCTHI NeCOK, TBEPHOIIACTHIHHE CYIVMHKH

IloroHHAA HATpYy3Ka OT COGCTBEHHOTO Beca TPyOH Qr BH-
wmeaAeTca 1o fopmyae (6I):

(3:=0800, =16 T 1o 5 = 46-344-024-008-23=022 n ,

Dau+b _on0-008 024 n
7

Tne ‘lep= 2 3

x‘;- oobemmmii Bec Gerona, J§ = 2,3 /.
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BpemesHaa Harpyssa Ba Tpyoy (e oT Komec camozera,
LPOXOXMUMX N0 JOBEPXHOCTH TpyHTa Hax Tpydoft, cocTaBideT

Qo =Kan S& = 092 -47% = 160 Tnorn ,

THe Kau~ KosdimmmenT mmRamwynocTH; mpe H = I,9 M
sHavenne Kay= 0,92;
S, - obseM aMOpE BePTHRANLHNX YHENBHEX NaBieHuft
OT Rojec camojyera Ha I mor. M TpyOH.

OmpeneseHne O0beMa oIOPH YHEJAbHHX HaBJEHEH OT KoJec
OLODH CaMmoJie?a BHIOAHAETCA B Ciefymmiedl IOCJeNOBATEJIHHOCTH .

BugncmM HamGospmm$ pasuep B oTmevyaTha apHalBHEH HA
onopHoO#t MOBEePXHOCTHS

6={Z@E—T=ﬁq—-ﬁg = Hben .

Tocxonnky %: -I%g- = 4,1 > 2, 10 npy symciednn 00~

eMa IIOpH JaBjaeHai HarpyakKy OT KoJec camMojieTa MOXHO NMpIHM-
MATH 38 COCPENOTOYEHHYD CIUIy.

Pasodsen uxomans abcd na pm wacra m mo yguamerpy ToV:
On B nasnenmn ©O1 GyneM ONpeNeXATH TONBKO A HEBATH TOYEK
OT 9eTHpeX KOJXeo ODOpH, FaK NOKAsAHO HA pucC, II,mo caeuyn-
me# dopMmyae:

6‘.: % (Kgi, +Kpi ¢ Kli’KUi) .

Tak, sHanpmmep, naBjesms B Touke I
G.= p"(anKm'Ku'Ku) ”,(o_m‘o;ssioomonza)aza’/.a,

e Kwn = 0,478, ompexesserca no Tada, 4 mpuioxeHns §
—“ = 0’
nm “ 1 .
Kue= 0,355 mpm }"‘
s 10.61’1-415!

K= 0,I76 npx MpR o= =g~ = 0,70;

—-Qél’_o’%;
1,9
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Ke = 0,221 mpum _"‘*—"i = %gi = 0,60.
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Puc. II. PacueT Harpysku Ha Tpy0y OT KOXeC caMoxera:
a — CXeMa DACIOJIOREHWS KoJeC TJIABHOK ONOTH caMmoJjieTa
OTHOCHTEJEHO TpyOH; 6 — cXeMa SIIpH JABJCHEA NO ce-

yerpam IV-I¥ ® I-1

Jllapnenvie B TOuRe 2

+0196+0218) =338 Tha
Q187
1,9

Gr= D5 (Kt Kot Kt = g {065+ 000
e Ka= 0,465, paxomarca B dyHKIN %‘- =
Ta _ 0,483 . g,255,

1,9

Ku= 0,196 npm %ﬁ:fﬂmi; A8 _ 0,655;

Key= 0,216 mpn - YORT AT - 0,670,
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PesynsraTH pacueTa JaBleHW# B OCTANBHHX TOYKaX Opem—
CTaBjeAH B Talil. 4.

OCmee CTATHYECKOE  naBjeHWe Ha I IOT's M TIPOEXIMA
prcuSl IpercTaBiageTca 00BelioM SMOPH JABJICHWE, AMEKuyM
CIOXHOe KpwBOoJmMHefiHoe ovepTanue. [IpHCJMKEHHO IaBJieHWe HA
Raxnyn Tperso uacTh mpoekimy TpyoH (Qy.Q.u Qs ) ompemens-
eTca Kak o0meM HapajUieleMIefa ¢ OCHOBAaHUEM B BHIE CYMMH
TpanemEy ¥ NapaGoJMYeCKOT0 TPEYyTOJbHEKA WM BHCOTOM %‘- (cme
prc, II).

B pesyisTaTe TAKOTO I[.LGTARJCHHSA SIMPH NaBJeHM? Ha

mromaxs abed oGseu S paccunTaeM, MOJL3YAChH NaHiH41 TaGk. 4 !

QrDR ¥ M‘ “+
£=0,+0,+Q, = B ptoveiren) + e

Gr v 6306'1] - 1-056 [z-g 65 + ‘12-—79] = 160 Vnorm.
+ 2 g :

Pacgernas Harpyska Ha TpyGy COCTaBHT
Qe =Qre +Qr+Qe =277 +022 +460= 4,60 Ynorn.

10,3, BumoJHuM mpoBepKY NPOYHOCTM TpPYOH IyTeM pacyera
(I cxyuait), a Takme comocTaBNeHMeM pacueTHOi Harpyskm Qe
¢ paspymaiomeit Harpysko# (II cayuait).

I cayvait. KoadfmmenT 3anaca mpo¥HOCTH NpW NPHHSATOM
cegerm# TPy Dyw = 400 mu 1 O = 80 MM, R3roTOBIEHHOH W3
deToHA C HODMATHBHOH NPOYHOCTHEN IO DACTAXEHMO IpH u3THCE

L]
Rew = 45 xr/cuz, cocTanisierT:

Ren _ R N1008* u5-25-100-8° .
Kaon® Gow ™ 0318 0 Ter 6 - D38.4600-256 012 7 Kn=33.

rie N - KooimimedT, ywATHBAmumEil YEJANKY TPyO Ha oc-
HOBaHHE U3 GETOHHHX (ADMHDOBARHHX) GJIOKOB;
N = 2,5;
1:.: 40_;—§ = 24 CM g
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Tadémma 4

Ho~ |Faccrosrue " (B c) or paccisat~ | KosfimenT Ky OT HarpysKH KO- ien BepTn-
tep pqggigmggngggxﬁ IO LEHTpPA OTHme- | Jeca ) > ki iggﬁgoee
OG- st Gis /W
kH I 2 3 4 I 2 3 4

I 0,00 67,0 I33 II5 } G,478 C,355 0,I76 0,221 | I,230 3,25

2 1I8,7 48,0 I26 I16 | 0,455 G,407 C,I% 0,16 | I,284 3,38

3 18,5 85,7 136 I20 | 0,458 0,3CI 0,168 | 0,207 | 1,144 3,02
4 150,0 83,6 I78 I65 | 0,405 0,307 0,008 0,II7| 0,922 2,42

5 153,5 70,0 I72 I66 |} 0,395 C,346 0,I06 0,117} 0,964 2,54

6 }53,5 98,6 I86 I66 | 0,395 0,262 0,089 0,I17} 0,863 2426

7 150,0 83,6 93,5 65 | 0,405 0,307 0,278 0,360} I,350 3,54

& 153,b 70,0 82 68 | 0,395 0,346 0,310 0,3%2 | I,403 3,70

g 153,5 98,6 108 68 | 0,395 0,262 0,262 0,352 | 1,245 3,30




Ky- HopMaTHBHHE KosdiwmmenT sanaca jia GeTOHHHX
prd, KH = 3)30

Tockomsky Ksan> Ky , TO IpOYEOCTH TPyGH AOCTATOYHA.

I cayuait. KosbismmenT 3amaca IiA TEHOBOR TpyGH Dew =
=400 MM & 5 = 80 MM cocraBigeT

aan= —m— = ———— =337 > Ku=3-5 >

rne P, - paspymammas Harpyska, OIpeeJHeMas IO COpP-
TamMeHTy TpyO.

IIpo9HOCTh TENOBO# TPYOH NOCTATOYHA.

II. PacueT HPOYHOCTHE KpDHIEN
TORIEIPUEMHOTO KoJomIa

II.I. PaccMoTpuMm IBa IpmMepa.

B mepeoM npmMepe TpeGyeTCsA ONpEfeJMTH yCHIE, BOSHHEa-
nmee B KPHUKE HOXKENPHEMHOTO KOJOAUA, HpE Bo3meficTBMM Har—
pPySKE oT Kosec camozera (pmc. IZ2). BHyTpeHHee HNaBJEHEE B
nHepMaTHKaX camoxera § = 8,5 ¥r/cu®. Pasmepu oTmewaTHa
nHesMaTHEA 44X27 cM. YCRIMe NOJCUMTHBAETCH JJA ONHOTO pel-~
pa MeTaJUMYeCKoR pemeTR KDHIKE JOXEEIPEEMHOTO KOJOINAe

PacueTr BHEIOJHAETCA IO cXeMme CAJIEM Ha JBYX Omopax, Har-
pyxerHoff paBHOMEDHO pacmpeneXeHHo# Harpyskol, paBHOX Bem-
YgHEe BHYTpeHHero JaBJECHEA BOSAYXA B IHEBMATHKAX CaMoJIeTA.
lpr nassepws B MHeRMaTKaX G = 8,5 rr/o®, pPaCUYETHOM IIpO—
zere § =36 cM, paccTodHmm Mexny pedpamu 4,0 cM m ToymmHe
peépa 1,5 cM pacyeTHHit m3rmGammmit MOMEHT B pedpe paBeH:

2 2
M- B‘g e . ("*‘-58)35 96 - 7560 kren.

II.2. Bo BTOpOM mpEMepe TpeSyeTCs ONPENEJNHTH yCHIMe
Jii ONHOTO 3BEHA KPDHUIKYM CMOTDOBOTO KoJomua. Kpumka cMoTpo-
BOTO KOJIOIIA Xexe300eTOHHAA, W3 OTHEJNBHHX OajiodeK cedeHmeM
86x20x18 cm. Dmpmaa kosomma 70 cm. PacueTHult mposer 78 cM
(cM. pmc, I3). JlaBnenwe BO3AyXa B NHEBMATHEAX M OTIEYATOK
HMEH T Xe, YT0 X B IepBOM IIpEMEpe.
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Puc. I2, PacueT MeTaJum4ecKOil pemeTHN NOXIEeINpaA-—
EMHOT'O KONOHIA

PacueT BHMOJHAETCA MO cxeMme GaJKH HA IBYX omopax, Har-
py=eHHOR B cpexHell YACTH paBHOMEpDHO pacnpelelieHHoR HArpys-—
Kot oT nmHeBmaTMKA camoJeTa.

Onopiine peaKiumu papiH:

Rax Re = 28370 k.

PacyeTHHl wSrmCammmlf MOMEHT B CepeliuHe NpoJieTa paBeH:

M= R.—-- 9‘00 37“078 2085;4“14_6500““
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Prc. I3, Pacuer Gajovyex KpHEKH CMOTPOBOTO EOJIOIUA

12, PacueT NMpOYHOCTH CTEHKH
CMOTPOBOTO  KOJOXKA

12.1. Tpedyerca onpefe/MTh yCHXNS B CTEHKAX HPAMOy-
TOXBAOTO H KPyIXOTO CMOTPOBHX KOJONIeB Npx BosueficTBMm Ha
cTenxE camoyerTHOff Harpyskm. Kosomnu CeToHEHe  pasmepamus
npamoyroxsEuft (xpamparHuft) roxomen I,OxI,0 M, BHYTpPeHHRY
EEAMeTp Kpyraoro koxomua Toxe 1,0 M, Tomsmea GTOHOK KONON~
neB I6 cM. PacuerHaa Harpyaga OT CAMONSYA HA ONHY ONHOKO~
necHyn omopy, Po = 25,0 7, KoofiwmuenT MNHAMNIHOCTE Kan =
= I,10., Pasuepu oTmevuaTHA IHeBMaTmKa 64x39 oM, Kosdiwrment
lyaccoma rpyrra M = 0,45,

12,2, PacueT CTeHOK KOJOXHIeB NPONSBOIMTOA HA HATDY3KY
OT Kojeca, PACIOJOXSHHOTO PANOM C KoJOHGaME, Hamdoxee Ham~
pAxeHHOR 4ACTED KOJOANER FBIAETCA BEPXHAA WACTH. Ompenesmm
ycnmd B BepxHeft SACTE KOJONIA. BHCOTY BepXHefl UACTH IDHHN~
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maem 0,50 m. PacueT BHNOJHAETCA B CleNybmed HocienoBaTe h—
HOCTH .

Ina ompejeJieHEA LaBJEHHA Ha CTEHKM KOJIOHIIEB OT BpEMEH—
Hoit Harpyskm (Kojdeca caMoNeTa) pa3o6LeM ILIOEALb IDAMOYTOJb—
HOTO OTIEeYaTKa NMHeBMATHKA Ha 8 miomamoK. K HNeHTpy MJIOmMAKOK
NDUKJIANHBADTCA COCPEXOTOYEHHHE DKBUBAJNEHATHHE CHJH, IpAXO0—
IfiMecs Ha Kazmyo mwiomanky (mme. I4):

p,= KAr: Po . 402500 _,,0 e,

e I — KOJMYECTBO OSKBEBAJEHTHHX CHMJ, COCTABJANNMX
B CymMMe lLIaTpy3Ky OT KoJjieca caMoJieTa.

100cn
|~
LA
Tk 9
0
[+ d 8 3 1 o
@
e X |3
6 | 46 | 15 | 6 |
T
) 50 i

Puc. I4. PacueT CTeHOK RoJomma

Tosb3ysichk @opMmyJiofi CyMMIDOBaHEA TOPH3OHTANBHHX Halpa—
¥eHuil B JuMHeiRO-KefopPMAPOBAHAOM TOJNYNPOCTPAHCTBE, OT KaX—
A0k cocperoTOYeHHOH OMJIH WONCYMTAEM TOPA30HTANBHHE HATpA-
REHAA B HECKOJBKMX TOYKAX HA TIOBEPXHOCTH CTEHOK KOJONIEB.

[}
D
el



To[M30HTANEHHE BANDAREHUA NONCYMTAEM IO BHCOTE (BepTH-
Kaym A Ha pEc. I4) mna BupesieHBO# YaCTH KoJomueB IO dopuy-
e

6 Kauszx iZK* ,

T 2 - pacCTOAEWe 10 BEPTHRAJM OT IOBEXHOCTH 3eM-
J¥ [0 paccMaTpEBaeMoft TOURE CTEHKH KOJONHNA.

Kos@fmmmenr Kx 3aBucuT oT Besmums
X
0(4:? N 0(.23—\% ’

rre X.Y.Z - roopumEATH paccMaTpWBaeMoft TOURM CTEH-
RK¥ KOJOIHA IO OTHOmMEHWD K NanHO¥ 3ie-—
MeHTapHO#t cure.

3navenwe koafimmmenTa K, omperesserca ¢ NOMOMED Ipa—~
dmra Ha DHCyHEe IOpRJOXeHms 8.

KoymuecTso pacueTHHX TOYEK MO BepTHRANM NpWHEMAeM 63
2=0; Z=10cm; Z=20cMm; Z=230cm; Z =40 cM;
Z =50 oM,

n

PesysnsTaTH onpexeneHws ? Kx TpmBeAeHH B Tadbi. 5. 06-
mee JABJEHHE OT KOJEeCHOE HATDY3KH ONpefiesieTCs IyTeM MNoX-—
cueTa O0BeMHOR SMDpH NABJeAHit, NPUXOZAWMXCH HA paCYETHYD
9ACTh CTEHOR KOJIOIIeB.

OCmee napieHme NPEANMAETCH PABHOMEDHO pacHpeneseHHEM
10 BHHEJEHHOR YACTH CTEHOK KoJomien. OpOMHATH 3mopH HampA-—

XeRHil cocraBdT:
le Z = 0’ 6‘ = I;

Z =10 cu, G,- ZZK; %‘;"-2 0430 =
_970 K/ewr = Q7 T/,
wr 2 =20 oMy, Gy =200-2.0268 =5 K = 50 Ve,
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Toura I | Toura 2 Touxa 3 Toura 4 Toura § Toura 6
2 X % X tzs= Z=I0cu | 2=20cM | Z=30cM | 2=40cm | Z=50 cm
CHJIH
L %‘ Kx —é‘ Kx —2‘ Kx % Kx -)'é: Kx % K x
a, 6 8 24 3 oo |0 }o,8 | 0,0l 0,4 10,007 | 0,267}0,009{0,20 | 0,008]0,16} 0,008
6, B 8 8 I c o }o,8 | 0,039 0,4 0,039 §0,267]0,25|0,20 | 0,016|0,16f 0,0I0
I, 3| 24 24 I o0 {0 {2,4 |0,005f 1,210,024 {0,8 }0,089{0,60|0,045}0,48}0,043
e, E| 24 8 |0,33{00 {O }2,4 |O,019/ I,2{0,064}|0,8 {0,07910,60| 0,074}0,48) 0,083
ZK&= ZKaﬂ ZK;&B 2Kng= ZKug
= 0,065e2=] = 0,I34:2=|= 0,I52+2 =|= 0,I43.2 =|= 0,I22.2 =
= 0,130 = 0,268 = 0,304 = 0,286 = 0,244




Z = 30 cu,
Go= T 2.0304=25 Tt =25 v,
2 = 40 cx,
I 5o = 5V
Os= -2-0268 =45"7ere ]
2% 50 r, Gg= 2100020 =073 % - TV

BeamwHA DARHOMEDHO PACHDeNeXSHHOTO NABYEHHS Ha BHHE—
ZOEE YD YACTH CYOHOK EKONGUIIEB DABHA:

. 37.9;0.;0 . gv.mzso.n,;g . sng.o.m . 2542-0.;0 .
+ I&Lg'_oalg = 0.05 +(2,97 + 2,50 + 2,25 + 2,I5 + 7,3) =

= J9 T/.v

12,3, Ompenexx ycmamn 3 BepxHeft YaCTH NDIMOYTONBHOIO
(xBaxparsoro) romoana.

PacosTauf NpOXST KGMOXIA
€ =10568,=405-10-105 .
MomexT B yrEax XZoXOXIA

A B
M- |z kel ™ 'ﬁ'ﬁ'

e Ji.J2 — MOMEHTN EWEINN CTEHOX NpAMOYTONEHOTO KO-
xoxua oo cropomae & x € .

B ARHEOM CEYSAS AN KBANDATHOIO KONONIA C OXHEAEKOBOR
voxmxuof crenox

wlost 4
Myr= ) ’—:‘- =036 ™.
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HernCammei MOMEHT B IIpoJeTe -

Qe Ke3 _ 49(105) 143 _
Mor= 3 o1 - " 24 1+4 =412,

12,4, Onpenengem ycEime B BepxHeR YacTX EpyIrioro Xo-
J0MnA 2
T .
M=E

npe 'L=la.§.“.’.§.2nl§=0,581

. 2
MsIg 258 =I.8ﬂ.
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lipanoxerwe 2

OCHOBEME CBENEHW O TPYEAX, MCTIONBIVEMHX
TP CTPOMTENLCTBE BOLOCTOYHO-TPEHARHHX
CHCTEM AQPOIPOMOB

Tadmma I

Tpyou acCecTomeMeHTHHEe IiA Ge3HANODPHHX
rpydonposogos  (TOCT 1839-72)

JImamerp, MM TosmmaHa Jnwea, Macca
CTeHER, M TPyoH,
BEyTpeRHRR | Hapyxmuit{ MM RT
100 118 9 2950 18
T4l I6I 10 2950 28
189 211 II 3950 52
279 307 14 3950 99
368 4R 17 3950 160
Tadymma 2

Tpy6u acGecTonemexTHHe HamopaHe (TOCT 539-73)

ImameTp, MM TosmmHa Imaa Macca
CTeHRE 06— TpyOH, I mor. M
BHyTpermm#t | HapymEui ::g;&g‘;‘fxw ] TPyoH, T
I 2 3 4 5
Kaacc BT-6
104 122 9,0 2950 7,8
146 168 11,0 2950 12,9
196 224 14,0 3950 22,1
244 274 15,0 3950 28,4
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I 2 3 4 5
289 324 17,5 3950 40,2
334 373 19,5 3950 50,9
381 427 23,0 3950 68,8
473 528 27,5 3950 101,6

Kmace BT-9
I00 122 11,0 2950 9,2
141 168 13,5 2950 15,2
189 224 17,5 3950 26,4
235 279 19,5 3950 35,9
279 324 22,5 3950 49,4
322 373 25,5 3950 63,7
368 427 29,5 3950 84,7
456 528 36,0 3950 127,3

Kmce BT-I2

96 I22 13,0 2950 10,4
135 I68 16,5 2950 17,9
181 224 21,5 2950 31,2
228 274 23,0 3950 41,1
270 324 27,0 3950 57,4
312 373 30,5 39850 74,0
356 427 35,5 3950 98,7
441 528 43,5 3950 I49,2

lIprMeqanne . %ﬂa O0TOYEHHHX KOHTOB JIX BCeX TPyl
M.

[od



Tadmma 3

TpySu mene300eTOHHHE HAIMODHHE

paGpornaponpeccosanaue (TOCT I2586-74)

JmameTp ycnoBHO— | TosmmEa CTEHKH
Mapra TpyOH TO IpOXOoja TPy~ MUEBApEYacrof

O, MM 4acTH TPyOH, MM

TH 50 500 55

TH 60 600 65

TH 80 800 65

TH 100 1000 75

TH I20 1200 85

TH I40 1400 95

TH 160 1600 105

lpevevamms: I, Jmmea TpyOw moxesgas S000 mm.
2. Tpy6H marorasympaptcs 3 GeTOHA MADKE

He MeHee 500,

3. BAyTpeHumi mEaMeTp TPYCH MOXeT OTJH—

YATHCA OT QMAaMeTpa
OH gHe Coyee geM Ha

E?IOBKOI'O Opoxora Tpy—~

Tadmma 4
TpyOR Eene30CeTOHAHEe KATIOPHHE
nesrpadyraposangnse (TOCT 16953-71)
Imamerp yo~- | TosmmHa cTe! CnpaBovHas
Mapsa Tpyou i’3§§°£§y u?— SecHOR wapTE | T il
MM TPyOu, MM
I 2 3 4
ITH 50 500 40 1,43
IOTH 60 600 45 1,95
OTH 80 800 55 3,00

166




1 2 3 4
I 100 1000 65 4,74
OTH I20 1200 80 6,12
OTH 140 1400 90 7,69
ITH 160 1600 100 9,63

[lpumevuanwe, JUmBa TPyOH noiessad Be menee 5000 mM,

Tadimoa 5

Tpy6n menesobeToHHNe OesHamopaue (TOCT 6482-7I)

Kont e HATDYSEM
ImamMeTp Tosumna I pena sanom C mram
JCHOBHOTO | CTEHKN HONOmBH, | ANA% TPyS, ETC/mOT. M
IpoxoaA, TPyOH, MM
MM MM HopMansHOR} y cuneHEO#
OPOYHOCTE | IPOYHOCTH
400 50 - 3300 3900
500 60 - 3450 4200
600 60 480 3600 4500
800 80 640 4800 6400
I000 100 800 6000 8300
1200 I10 960 7200 I0R00
1400 110 1200 8000 II500
1600 120 1200 10000 14500
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lipnmvevamma: I. JumHa TpyOH monesHas Ee megee 5000 mm.

2, BHyTpeHHm#t nmaMeTp THyOH MOXET OT/M-
4aTHCA OT IAMEeTpa yCIOBHOTO NIPOXOHNA He
Gonee wem Ha 6%,

3. Mapra Geroma TpyG me meHee 300.

4, TpyOH R3rOTABIMBADTCA pac'rgydmie 7 gars—
HOBaHHHE, KpyIyHe M C IUIOCKOX momomsoil,
HODMAJBHOK W YCHJIeHHOf IPOYHOCTH.

5. Tpy6H mo Tpe6OBaEM® NOTpeCHTENA MOTYT
H3TOTABIMBATECA Oojee BHCOKOR MpOWHOCTH
0O YepTexaM 3aKASURKA C YKASAHWEM BeJH-
YMH KOHTDOJHHHX HATDY30K IDH HCIHTAHAR
PX Ha NPOYHOCTH.
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psroxerme 3
KPYTH3HA OTKOCOB KAHAB M JAMB
Tadmma I

KpyTasHa OTROCOB KaHAB

3aJoXeHEEe OTKOCOB KaEaB M

TONBONHEHX IHHX
Enme Gepami)

Taneynmy ® rpapuft ¢ HeCKOM I,25-1,50 1,00

Tmna, JIMHOR TAXeJHE ® cpefl-
maf, ro%ruonuiocrm xo 0,7 M,
NONCTANREMHE STHMH T'PyHTAMH 1,00-1,50 0,50~-1,00

CyTJmBOK .nerxaﬂ& cymech ® Topd
MOMHOCTED JIO M, N[ONCTHJIA—
eMult STEME rpy'x-uau'u 1,25-2,00 I1,00~I,50

lleCoOR KpymHO~ H CpenHe3epHHC—~
i T(%(I) MOMEOCTED X0 8'.15 M,
HOACTRIAGMH 9TVMY TDyHTAMA I,25-2,25 I,50

TpyETH, CaaTamm@e pycJo FaHa—
BH

llecor menxosepEMcTHE M TOPd
mompocTso mo U,7 M, mopcrmaae-

MH 2TEME TpyHTOMH 1,50-2,50 2,00
Nleckm mHIEBaTHE 3,00-3,50 2,50
Topdh co CTEmeHED pA3NOXSHWS

no 50% i I1,25-1I,75

Topd co cTeneHsd pasSIOXEeHHS

SoM8 %208 e 1,50-2,00

Mpameuarma: I. KpyTasHna OTEOCOB MOXeT GHTH yMEHBNEHA
II0 CPABHOHAN C YKASAHENME B TAOJMIE B TOM
crydae, KOTHAa 9T0 TpedyeTcs YCHOBHAME IPH-
MEeHEHHs NPOTPECCHBHHX METOHOB IPOMSBOICT-
Ba CTPOMTENHHHX pador. To Xe oTHOCHTCH X
K KpPyTHSHe OTROCOB JaMml.

2, llepoe SHavemme THSHH - KNS KagaB C

pacxoxoM mepee 0,5 (*H l‘§7opoe - BN Ra—

RaB ¢ pacxomoM dosee IO . _KpyTH3Hy O™~
KocoB Jiig pacxomos ot 0,5 mo IO M3/c cie~

JIyeT OHpeNeyaTs N0 HHTEDHOJAMEM C ORpyrie—
HVEeM 3HAYEHVA B CTOPOHY yMEHBIIEHW: .
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Tadsema 2

KpyTh3Ha OTROCOB JaM6 ¢ "cyxott CTOpPOHH"

(cropony,

IpOTHEOIIONOXHOR BoxoOemy )

T'pyHTH

KpyTH3Ha OTROCOB

Jamo

TymHa, CYTJMHOR TBEpIHE W TONy-

TBepau#

CyIUMHOK MATKOILIACTHUHHMK

Cynecs

Tlecox

1,25

1,5

Inuevanye. KpyTmaHa OTROCOB MoxeT CHTH YMEHbUlEHa B
cXydadax, Korma 3To TpedyeTca IS yBeJmde—
HAA YCTOIUMBOCTH OTKOCA.

Tadmma 3

KpyTn3Ha OTKOCOB JaMG CO CTOpDOHH BOJoeMma
® yCJIOBHA NpHMEHEHWs BHJOB HX YKpeIUieHas

Mamp- }BEn y- | Lm- Cgo- Bucoraf Cana 10
mashHOe | perUieHus | Tess- | pocTh § BOJHH | mycTEMO-
TovaTy | 3270%e—| OTROCA HOCTH |Tewye- | ¢ Ha- | rO Jexo-
124 HWE OT- crofi- n7a, 6eroMm,} xona
ROCOB HUA v/c M
m BHCOKUX]
BOX
I 2 3 4 5 6 7
Cynecn, I,5 3aceB Kpatro-} 0,8 0,IS5 | He mo-
IHIeBa- JXepHOOG~ } BpeMeH— nycraeT-
THE pasyomax | Has c
TpaB
Indue, 1,5 Cruromnag | To xe 1,0 0,20 | To =xe
KpoMe 3a- OJlepPHOB—
COJIEHHHX Ra
¥ XOpOomo
XpEHAPY-
DX
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I

3

Jncue ,
EpoMe 3a-
COJIEHHHX

Jodue

Jndue

I,5

I,5

Cyxue

I,0

wox pae
’

T'pyHT,
og%ado—
TAHHHI]
BAKYIM~—
MH MaTe-
pHaJIAMA

Kamen—
Hag HaG-
pocKa

Beron-
HHE HA
nedeHod—
HOM WX
rpasnfi—
HOM OC-
HOBaHVH

Jndas

To =xe

To xe

Io 3,0

2,0

6,0

Ciadasn

Or cna-
doit mo
cpenueit

Caadas



Tmroxermme 4

XAPAKTEPHCTHKM HOBEPXHOCTHOTO CTOKA

Tadmma I

MaRCAMAJIBHO JNONyCTHMHE CKOpDOCTH NBHXSHMA BOJH
B KQHABAX ¥ TPYyHTOBHX JIOTEAX

T'pyar morra Marcumans—~ | Bun yKpemneHRsa Mar crMais—
Hafg CHO— OTKOCOB KaHaB Hasg CKO~
pocrs, M/c pocTs, M/c

Mexro3eprrcTait OniepHOBKA TLIAIMS 1,0

H cpenmEesep-

HECTHE Hecox,
cynecn

K 03epHAC—

OnepHOBKA B CTER
0,4 Ky ™ 1,6

Momenue ONMHOY-~
HOE

THI TeCoR 0,8 2,0
Cyrymeox 0,7 Momegwe mpoftHOE 3,5
TJRHOK TAXe- T'pydar, oGpaGo~
CJIZ!ﬂ 1,0 Tg';aui napngmm 5,0
Timaa I,2 BeToHHHE IUIMTH 8,0
Ipavevamma: I. 3HaveHwsa CRopocTe#t NaHH IR ORHH 10~
TQKA OT e mo—

0,4 50 I,0 M, Iipxt ray

ToKa McHee 0,4 M TaC/MuHHE B3HAYEHMSA
cyopocTelt 1 NTCH C MOTDABOYREM KO-
afdemmenrom 0,85, a npm rayGmHe Goxee
I'm - ¢ kospfemmenTom I,25.

2. YMeHbmeHME CKOpOCTER MO JMHE DACCUATH-

BAEeMHX BOMOOTBOXHHX JWHWEA HE NOJEHO KO~
NyCKaThCH .

Tadmma 2

KoadfsmmeHTH mepoXopaTOCTE HOBepXHOCTH [l

Bny moBepXHOCTH [

I 2

AcaxproBOo€e IMOKpHTHE

0,011
72



I 2
BeTOHHOE IOKDHTZE 0,014
TpyHTOBAA NOBEDXHOCTH GES IepHOBOTO
TIOKPOBA 0,25
3ajepHeHHaa T'PyHTOBasA NOBEPXHOCTH 0,®-0,06
Heyxpemnenaue seMigHHe pycna (KaHaBH) 0,®-C,x5
Tadmma 3

3nageAnss MHTEHCHBHOCTY BIMTHBAMWA u*

TDYHTH H HOYBH

VIHTEeHCHBHOCTD B~
THBAEWS MM/MIH, U"

TAVHH, COJIOHIH CYTJMHHACTHE

CyrJmHK®, CyIJMHMCTHE JeDHOZEMH, CEpo-

36MH TVMHYICTHE

KamTaHOBHE NOUBH, depHO3EeM OCHUHHH,

COJIOHUH CyTECYAHHE

Cynecn
CJIOAX,
JieCHHEe NCYBH
YncTHE

YucTHE

C IpEMECHED TyMyca B BepPXHEX
3aiepHOBAHANE, CYIECH, Cepo-

OTKDHTHE CYUECH
OTKPHTHE TECKH

0,04
0,08
0,15
0,20

0,33
0,50

Tadimua 4

MHTeHCHBHOCTE MEmusTparmm W TpyHTOB

CpenHeronoBoe I gegcvmr{ocn nHfTETPAIMY W TDPYyHTOB,
KOJIYECTBO JTe
ocankQs, MM TIMHECTHX 2 Ic‘;rxggg‘czammm IIeCUaRHX
I 2 3 4
Jo 600 0,0027 0,0037 0,049
600700 0,0029 0,N041 0, 0054




1 2 3 4
700~-800 0,0032 0,0044 0,0059
800-9600 0,0035 0,0047 0,0063
TaG6mema 5
Koadfemeerr ¢maprpamm Ke rpyHTOR
Tpysm Ke o M/cyT.
Tpaznft, rarsxa 400 n Goxee
Hecxns
KpyDHO3EDHACTHE 80-100
cpenHe 3e pAACTHE 5-30
MeJIKO3e PHACTHE I-8
MEJIKO3eDHECTHEe NHJleBaTHe 0,2-1
Cymnecr:
JeTKEE IIeBaTHE 0,05-0,7
TAXEJHEe IAeBaTHE 0,03-0,3
Cyr/muxu:
JileTNNe M CpefHEe IHIeBaTHe 0,1-0,2
TAXEJHS MHACBATHE 0,01-0,1
Jlecc:
ecTecTBEHHEH] 0,3-0,4
TIEHECTHY 0,0M-0,R
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Imnoxemme 8
TARIAIH ¥ TPASMKN JUIA PACYETA HA IPOYHOCTH
EMEHATOB BOJIOCTOYHO-IPEHAXHOR CETH
Tadmma I

SaaveHEst pacYeTHHX TApaMeTpoB TPYHTOB

TpyETH ¥ | rpgea] 3 ef'
Jecuanne:
cyxae 1,6 30 0,50 0,333 | 0,166
BIAKHHE 1,8 30 0,50 0,333 | 0,166
BOgoHacumename| 2,0 25 0,40 0,406 | 0,162
MEERCTHE
cyxme 1,7 30 0,50 0,333 | 0,166
BJIAXHHE 1,9 27 0,40 0,376 | 0,150
BONOHACHmMERRNe|] 2,1 25 0,30 0,406 | 0,I22
pEXIHE 1,6 - - - 0,192
' gul
amR
4
[} -
35
-0
-0k

A s 4 w2 4 §& K
Puc. I. Tpadmx nma ompenexemma kosdfmmuenta Ky

194
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Tadmma 2

PacueTsas mMpMAa TpaEmem Ea ypomHe Bepxa Tpyou B

THmy ® mmamerr Pacuernas mmmna Tpasmex By (B M) mpm mmcore sacmmmw mam Tpydoft H , m

TPyo, 14 0,75 1,0 1,5 2,0 2,5 3,0

AcdecToneMenTHHe $
200 0,47 0,52 0,59 0,65 0,70 0,7
300 0,€I 0,69 0,78 0,86 0,92 0,90
400 0,70 0,82 0,93 1,06 I,I0 I,I0

BeTOHHHE H XeJjie30-

GeTOHHHE
400 0,78 0,87 1,05 1,14 1,23 1,30
500 0,90 0,98 1,20 I,32 I,4I I,49
600 I,00 I,08 1,26 I,45 I,55 I,64
700 I,I2 I,20 1,37 I,60 I,72 1,80
800 I,2 I,29 1,46 1,67 I,85 1,90
900 I,33 I,42 I,57 I,7 2,00 2,00
1000 I,43 I,51 I,68 1,85 2,05 2,I0
1100 I,54 I,62 I,80 I,95 2,16 2,20
1200 1,67 1,7 1,92 2,08 2,26 2,30




Jol

Tadmma 3

SHavexmg Baee
Drar

H 3 =10,3 d = 0,7 ®=1,0
Dwor JE4' =0, 13 j£4 =0, I65§8§'=0,192 {£4'=0,13 |€¥=0,165 }€§ =0,192]&4'=0,I3 }¢+'= 0,165Ef =0,192
C,5 I,08 1,2C 7,30 1,08 I,2 1,30 | 1,08 1,20 1,30
I,n e I,38 1,48 1,21 1,35 1,46 | 1,21 1,35 1,46
I,5 I,39 I,54 1,66 I,3¢ I,54 1,66 | 1,39 I,54 1,66
e 1446 1,65 I,78 1,53 1,70 I,84 | 1,53 1,70 I,84
3,C 0,64 I8 1,97 1,80 2,00 2,I6 { 1,87 2,08 2 424
4,0 7,78 1,85 2,10 1,98 2,20 2,38 | 2,07 2,30 2,48
5,0 1,57 2,08 2,24 2,12 2,35 2,54 | 2,23 2,48 2,68
6,0 1,98 2,20 2,38 2,23 2,48 2,68 | 2,36 2,62 2,84
7,0 2,00 2,32 2,50 2,34 2,60 2,81 2,49 2,77 2,90
8,0 2,I8 2,42 2,62 2,44 2,72 2,94 | 2,59 2,7 2,13
g,0 2,27 2,52 2,72 2,55 2,83 3,06 | 2,70 3,00 3,24
1¢C,0 2,36 2,62 2,83 2,63 2,92 3,15 | 2,83 3,14 3,39




Npumeuapmss I, [IpM CKa/MCTOM MJM WHOM HEHNONATJMBOM IPyATe (M3BepReHHHe TOPOIH,
FPHCTAJUMIECKES CJIAHIH, nsnecmmm, MepreNw, IVMHWCTHE CJAHIH,

mecox, rpape#t, medens) @ = I,0.
2. IIpm xeCTHOM mpyx're (rayCusene TBepmMe IVIMHH, IIOTRAs JIGXHEKOBASM
MopeHa) & =

3. lIpy mogaTmeoM rpyETe (a/UmBEATBHHE, NEJWBHATBHHE ¥ a:msname
IVMHH B CYIVMHEH, JeCC, DACTHTEJBLHHE I'DyH™r, IUMH ocune CBExe-
BHBETDEHHAA IVIEHA, MCKYCCTBERHO OTCHIAEHHE TDyHTH é

4, Ecxe non TpyOH coopyxaeTcA GeTORHOE OCHOBAHWE, TO HESaBHCHMO
OT TPyHT& MOXHO TIDMHMMATS MaKCHMAABHOe 3HaveHme @ = I,0.



Tad/mma 4

3nauenne roddfsmmeHTOB K B 3aBMCHMOCTR
oT oTHOmeHus Y/z

/2 K /2 K /2l K Tz ] K

0 0,4785| 0,54} 0,2518| 1,08{0,069I | 1,62 |0,0791
0, }{0,477 { 0,56 0,2414| 1,1 }0,0858 | 1,64 |0,0183
0,04 { 0,476 | 0,58] 0,2313} 1,12 10,0626 | 1,66 |0,0175
0,06 { 0,4732| 0,6 | 0,2214| 1,14 | 0,0595 { 1,58 |0,0167
0,08 | 0,4699| 0,62} 0,2117| 1,16 10,0567 | 1,7 10,016
0,I |0,4657| 0,64{ 0,224 | 1,18} 0,0539 | 1,72 {0,0147
0,12 | 0,4607| 0,66} 0,1934} 1,2 |o0,0513 | 1,78 }0,0135
0,14 { 0,4548| 0,681 0,1846 | 1,22 {0,0480 | 1,82 {0,0124
0,16 | 0,4482} 0,7 | 0,172} 1,24 | 0,0466 | 1,86 |0,0114
0,181 0,4409{ 0,72} 0,1681 | I,26|0,0443{ 1,9 }|0,0105
0,2 }0,4329{ 0,74} 0,1603| 1,28 }0,0422 | 1,94 {0,0097
0,22} 0,4242 0,7 0,1527} 1,3 {0,082 | 1,98 |0,0089
0,24 | 0,4151| 0,78} 0,1455| 1,32 |0,0884 | 2,1 |0,007
0,26 | 0,4054} 0,8 | 0,I386| 1,34 |0,0365, 2,2 |0,0058
0,28 { 0,3954 | 0,82 0,132 | 1,36 ]0,0348 | 2,3 |0,0048
0,3 {0,389} 0,84} 0,1257} 1,380,032} 2,4 }0,004
0,32 |0,3M2 | 0,86} 0,1196 | I,4 |0,0317 | 2,5 }0,0034
0,34 | 0,3632| 0,88} 0,I138 § 1,42 {0,032 | 2,6 {0,009
0,36 | 0,3524 | 0,9 } 0,183} 1,44 {0,288 | 2,7 |0,0024
0,38 } 0,308 | 0,92] 0,181} 1,46 |0,0275 | 2,8 |0,0021
0,4 {0,3204] 0,94 0,0981 | 1,48 {0,®63{ 2,9 {0,0017
0,42 | 0,3181} 0,9} 0,0033 | 1,5 |0,®51I | 3 0,001I5
0,44 | 0,3068| 0,98] 0,0887} 1,520,024 | 3,5 {0,0007
0,46 {C,2955 I 0,0844 | 1,54 |0,0229 | 4 0,0004
0,48 | 0,2843| 1,02 0,0803} 1,56 |0,0219 | 4,5 |0,0002
0,5 {0,2733] 1,00} 0,02 1,58 0,202 ] 5 0,000T
0,52 {0,2625| 1,06} 0,027| 1,6 {0O,02 6 0,000T
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Tadmma 5

3Havenne ¢ LA pacyera GECKOHEYHO NJIMHHHX
(QyHmAaMEHTHEX  OGaJox

A X £ %2 AX € £

I 2 3 4 5 8
0,0 I,0000 I,0000 3,6 -0, 03659 -0,0I214
0,I 0,9907 0,8100 3,7 -0,03407 -0,00787
0,2 0,9651 0,6398 3,8 -0,03138 -0,00401
0,3 0,9267 0,4888 3,9 -0,02862 -0,00077
0,4 0,8784 0,3564 4,0 -0,02583 -0, 00189
0,5 0,8231 0,2415 4,1 -0,02309 ~-0,00403
0,6 0,7628 0,I431 4,2 -0, R042 -0,00672
0,7 0,6997 ~0,0599 4,3 -0,01787 -0,00699
0,8 0,6354 -0,0098 4,4 -0,01546 -0,007e1
c,® 0,6712 -0,0867 4,5 -0,01320 0,00852
I,0 0,5083 -0, II08 4,6 -0,0III2 0,00886
I,I 0,4476 -0,I457 4,7 -0,00921 0,00898




002

I 2 3 4 5 6

1,2 0,3899 -0,I716 4,8 ~0,00748 0,00892
1,3 0,3355 ~0,1897 4,9 -0,00593 0,00870
1,4 0,2899 -0,20I1 5,0 -0,00455 0,00837
1,5 0,2384 -0,2068 5,1 -0,00334 -0,00795
1,6 0,I959 ~0,2077 5,2 ~0,00229 ~0,00746
1,7 0,157 ~0,2047 5,3 ~0,00139 -0,00692
1,8 0,I234 ~0,1985 5,4 -0,00063 -0,00636
1,9 0,0932 ~0,I899 5,5 0, 00001 0,00578
2,0 0,0667 ~0,I794 5,6 0,00083 0,00520
2,1 0,0439 ~0,1675 5,7 0,00095 0,00454
2,2 0,244 ~0,1548 5,8 0,00127 0,00409
2,3 0,0080 ~0,141I6 5,9 0, 00152 0,00356
2,4 -0, 0056 -0,1282 6,0 0,00169 0,00307
2,5 -0,0166 ~0,1149 6,1 0,00180 0,00261
2,6 -0, 254 ~0,1019 6,2 0,00I85 0,00219
2,7 ~0,0320 -0,0895 6,3 0,00187 0,00181
2,8 -0,0369 -0,0777 6,4 0,00184 0,00146



102

I 2 3 4 5 €
2,9 -0, %3 -0,06666 6,5 0,00179 0,M0115
3,0 ~C, 04226 -0,0563 6,6 0,00I72 0,00087
3,1 -0,(4314 -0,0468 6,7 0,00162 0,00063
3,2 -C, 04307 -0,03831 6,8 0, 00152 0,00042
3,3 -U,04224 -0,0306 6,9 0,00141 0,004
3,4 -0,04079 -0,02374 7,0 0,00129 0,0009
3,5 -0,03887 -0,0I769




3.

4,

5.

6'

8.

I.

COXNEPXAHUNE

OCMME TONOREHHA ecsesccocssssscccscssscssssscssoss 3
TlpoeKTHpOBaHEEe BONOOTBOLA X IpEHAXA HA &3pOIpo—

MAX ceceovcocscsssssnscessssasscescssssasacacecsae O
KORCTPYRIHA SJEMEHTOB BORCOTBOJHHX W JPEHARHHX

CHCTEM Ceeccsccossosasscscesscasasosssscnsasscansee IO
TmnpaB/mdeckait paceeT BOJOOTBONHHX CHCTEM Ha as—
POJIPOMAX eeveesscsocccssescesscscscssacanssscscsss 32
IIpoyrOCTHHE pacdeT BONOOTBOLHHX CHACTEM Ha a3po-
IDOMAX seeesccccocsscsescssosssossscassacsssscscse O3
IlpoegTEpoBaHMe BOLOOTBOIHHX W IPEHARHHX ceTell B
OCOGHX HMHREHEPHO~I'€OJIOTHYCCKAX YCHOBEAX evceccsces
OMACTEA NOBEPXHOCTHOI'O CTOKA sessecsecscccsancsses
IlpoexTHpPOBAHWE W pacueT OTpaxiamumX HaMG W YK per-
JICHAS OTHKOCOB seveessccosssssccsssasccssaossaveccs IO

R’ &

TTPVIORERUSA

[lpumepH THIPAB/MYECKAX ¥ IIPOYHOCTHHX DPACYETOB BOLO-—

OTBOIHHX CHCTEM eeeescccccssceccscssssescassascscas 113
PacueT KoJIeKTOpa BONOOTBOAHOR CETH IPH CTOKE C
VBII ¥ npejeTalmEX IpyHTOBHX ydacTtioB (VB ¢ xoT-
KaMA B KDOMKAX IOKDHTHR) ieececeoossccsccsscssses L13
PacueT KoJUleKTOpa BOHOOTBOXHOR ceTw ydacrtka WBIINI
npu copoce BONH C TOKpHTARR B T'pyHTOBHE JoTKM (B
KDPOMKAX NORPHTHA JIOTKE OTCYTCTBYDT) ecececesssoes 118
Pac4eT KoJeKTopa BOXOOTBOJHOE ceTm ydacrxa WBINII
nps cépoce BOIH C NORpHTH#I B TpyHTOBHE JOTEM. Pac-
4eT Ha CTOK Tasux Boi (B Kpomkax VBIUI joTEm or—
CYTCTBYDT) eececcccccscccsccssssssasecscssescses 136
OnpenexeHme Bopo3axpaTupammuell crocoCHOCTH Hoxpe-
TIPEEMHOTO KOJIOHUA eececoscesassosscscsscosscssas 139
TmpgpasMyecknit pacyeT HAropHofi KaHaBH HA CTOK Ta-
JHX BOX ecovcoccsccascsscasssscoscsaassassascnss L30
TuppaB/maeckrit pacuer HATOpHO! KAaHABH C Y4eTOM
CcTOKOOGpasymmelt TNONOIKNTENHHOCTA JOKAA cecesess 133

202



Pacuer mpeHaka IiA TMOHMXEHWA YDOBHA TuynTOBHX

Box mox VMBI (cmereMaTwaeckmit IDEHAX) eeeeecescss I38

PacueT mpeHaxa A IepexBaTa IIOTOK& I'PYHTOBHX

BOI seccsescccascscssoccssssssssasscscscassscscace 142

llor6op mAbTpy®mei 3aCHUKE APEH cesesesnscececcss I44

PacueT NPOYHOCTH TPYOH ceeessscsccvcsscncccccsese 149

PacueT NpOYHOCTH KDHUKY KOXEENDEEMHOTO KOJOmUA .. 156

PacueT NPOYHOCTHE CTEHKH CMOTPOBOTO KOJOANA eoce.. I58
OCHOBHHE CBEHEHA O TpyOax, HCHOJH3YEMHX IpH CTpOA—
TENHCTBE BONOCTOYHO-APEHAXHHX CHCTEM 82DOIPOMOB ... 164
KpyTr3Ha OTKOCOB KAHAB M JIBMO eccecscccscccsscscsce 109
XapaKTePUCTHRN NOBEDXHOCTHOT'O CTOKA eeeccecvevcecosse L72
KaprorpamMMs{ MeTEOpOJOTHIECKHX INIapaMeTpoB IJA pacye—
T4 BOJOOTBOKHHX CHCTEM seccossssssscesscsssscssscecs L70
HomorpaMmMu I THEpPaBITYECKOTO pacdeTa BOXOOTBOX-
HHX CHCTEM eeoesccescsoscsssesssascscsnsnsnssnssesse I8L
HOMOTpaMMH IJIA PACYETA HPEHAXA coecececcccesscveses 189
Tadiomme m Tpadmenm miad pacdeTa Ha MPOYHOCTH DIIEMEHTOB
BOJIOCTOYHO~TPEHARHOE CETH ceccacsssccs-acscscscscece 194



Penaktop J.II, KoHCTaHTEROBA
T-13508. lonmncamo B mevats 18,06.82. Topmar 60x90/I6
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mocce, 7a. PorampmarHaa ITH m HIM AspompoexT.
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