M 3TOANYECKNE YKa3aHWUSA
Nno pacyeTy CNycka B CKBaXXUHY
06CcafHbIX KOMIOHH Ha BO3AyLUHOW
noAyLike

Benropos, 1978
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MHWHHUCTEPCTBO YEPHOH META/IJIYPTUU CCCP
CO3PYAA

Bcecoio3dHbi#l HAY4YHO—-HCCNEed0BATEeIbCKH! ¥ NPOEKTHO-
KOHCTPYKTOPCKHUH MHCTHTYT MO OCYII€HHIO MECTOPOXIEeHH i
NONe3HBIX HCKONAaeMniX, CHeldalbHbIM TOpPHWM paborawm,

PYAHHYHOH I'e€OJIOCMM M MapkuueinepckoMy aAeny
BUOTrEM

METOINYECKHE YKA3AHUA O PACYETY
CIIYCKA B CKBAXWHY OBCA[HbLIX KOJIOHH
HA BO3AYIIHOW MOAYUWKE

Benropoa 1978



YOK 622.245.1.001.89

B paGoTre u3anoxeHa MeTOlHKa pacyeTa TEeXHOAO —
ru4eCckKoro Imnpouecca chnycka o6cadHbiX KOJIOHH Ha
BO3AYWHONK MoAywKe, Korga bec #uX Oonblie rpyso-
noabeMHOCTH 6ypoBbiX ycTaHOBOK. B MeToaHKke pac -
CMOTpeHbl Haubosiee obuwue ciayyau: 1) CKBaxHuHa 3a —
NOJIHEHA XHUAKOCThIO N0 YCThbH; 2) YPOBE€Hb B CKBa -
XHHE HHXE€ YyCThbS M He U3MEHSeTCH INpH CnyCcke Ko-
JIOHHBI .

Meroanyeckue Yxa3aHu g nNpeiHasHad4eHb! Ansa e -
NOoNb30OBAHNA NpPH [POEKTHPOBAHHH, HCCNnelOBaHN AX
TEeXHONOru4YeCKoro Imnpoiuecca ClnyCckKa KOJOHH, Kpen -
JIeHUH CKBAXHH,

Yxasanug CoCTaBM€Hbl COTPYAHHKaMH 1abopaTopuy
TEeXHONOrHH OypeHMs M BOAONOHHWXKEHHSI HHCTHUTY =~
ta BUOTCEM B.[l.lerpuyenko, A.[.ToHyapoBuiM. YT -
BepxaeHnl cexuueit HTC 24 asrycra 1978 r. B ka-
YecThe METONHYEeCKUX YKazaHHi.

©Bcecmoa HBIA HAYHHO-HCCNEUOBATENLCKHA ¥ NPOOKTHO~KOKCTPYKTOPCKMR MHCTH~
TYT 1O OCYWEHHIO MECTOPULXI @HHA OSB3 HhIX HCKONAaSMbIX,CTOURANLHDIM TOPHLIM P& -
Goram, pyarruHOA reonorun u Mapxwepiepckomy aeny (BHOTEM), 1478.



BBEAEHHUE

[lpy GypeHHH BOAONOHHINTEIILHbIX M TEXHHYECKHX CKBA -
x#uH Gonbuworo amamerpa BeC oGCalHBIX KONMOHH 4yaCcTo Npe —
Bbill@eT I'Py3ONoNbeMHOCTL GYPOBBIX YCTAQHOBOK B HECKOJILKO
pas.llpu cnycke Ha nnaey pe3kKo CHHXaeTcda apdeKkT cnocoba ¢
yBellMYeHUeM aAuamMeTpa KoiioHHbl, Cnocof cnycka Ha BO3 —
aywHoi noayiuke (a.c. 547526) nosaponser npou3pecTH CAYCK
KOJIOHHBl Ha Iny6HHbl, NMpeBblllalowHe rnyGuHy paspaboT —
K MECTOPOXOEeHHH, oTpabaTbiBaeéMbiXx B HaCTofuiee Bpe —
Mf OTKPLITBIM M NOA3E€MHLIM CHocobaMH,

Hau6onwwaa raybuHa cnycka KXOJIOHHbI HA BO3AYIIHO#
noaywke- 1250 M nocruruyra Ha CYBPe; nanGonbmuis nua —
Merp 2,3M npu pece koinoHHn 3400 H.

CywHocTh crnocofa 3aKknyaerca B CleAyioeM. Ipn
CnyCKe KONOHHBEI B MOMEHT AOCTHXEHHH €e BECA, PABHOI'O HJlH
HEeCKOJ/IbKO MeHee I'Dy3O0IllOABbEeMHOCTH yCTAHOBKH, B COCTas
KOJIOHHbI BBApHMBalOT TPyOy, TOrO Xe AMaMmeTpa, colepxKauyo
LHeMEeHTHBIH MOCT H KialaHHOoe ycCTpoHcTBo. Hepes knanaH -
HOE YCTPOHCTBO NMOA HEMEHTHbI| MOCT HaArHeTalT BO3AYX,Bbi
TeCHHAA XHAKOCTL M3 KOJOHHbl. B peaynbrare 3rOoro Ha
KONOHRY aeﬂcrsye'r BpITA&JIIKMBAWOUad Cula, pasHasa BecCy
BHITECHEHHO# XHAKOCTH. C NOrpyXeHUEeM KOJIOHHb! BBITAN —
KHBaKWas CHla yMeHbllaeTCH BC/IEACTBHE CXAaTud Bo3ayXa.
B mpouecce cnycka KOJOHHbBI MOXeT GbiTh NPOU3BEAEHO He=—
CKONLKO NOAKAaYeK BO3AyXa NO BE/IXYMHbI [aBle€HUd, He
IpeBhIIUAIOWEro CyMMY IHAPOCTATHYECKOI'O HAaPYXHOI'O M
OONYCTHMOI'O BHyTpeHHero. [locne cnycka KOMOHHBI  MOCT
pa3bypuBaioT, a K/JlamaHHOEe YCTPOHCTBO NOAHHMAIOT. fpu
Heo6XoAHMOCTH MOXeT OwiTb cosdaHo Ape u Gomee poaAym —
HBIX NoAyliek, OefCTBYKIWHX O0HOBPEMEHHO.

O6opynopanye ANsg peanu3auun crnocoba paspabora H 0
uHctTuTyToM BHUOTEM n Bhinyckaercd TyNIbCKHM ONRITHBEIM
3aBoloM GypoBOro u HaCoCHoOro o6opyaopauuda rpecra “Co -
103 laxToocyuenue”.

LReranvHoe onHcanne TEXHOIOIrMYECKOTO NIPOLECCa H TeX—
HHYECKMX cpedcTB NPHBOAMTCH B OTAENBLHOM Bhilycke * Tex ~
HHYECKOEe ONMHCAHHE KOMINEKTa HHCTPYMEHTOB U TEeXHO/IOI M —
YeCKOro npouecca Cnycka o6caaHbIX KOJIOHH HA BO3 A Yy W HO i
noayuwke”



1. METOOHUKA PACYETA CIIYCKA KOJIOHHH IPH
YPOBHE XHWOKOCTH B CKBAXHHE HA YCTLE

Onxma HuxHeR wacrtu xonomusn Lj, xoropas moxer 6umiThb
onmymesa 10 ycraHoBxu Mocra (puc.l,a), ompenengercs mno

- B pey oy 8 =
R 5E: N BN S -
o :< - ~3 -
=: : = BN -
SUEH S | TR o -
HoSLH R HEH S S
“Hs H 1 Hel of 40 < <l -
- - Y -H i 3 -
- iRy - o) H-
-~ H--H 5:: gﬁ ) j 9 R
‘-- - — - = - -—4 1 _-
A BH BLE HJEs
- .~ - J 1./ 1=
= -~ T - . -
a ') 2 aJ e
Pﬂc- l-
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- G
L a@ sl (1)

rae L'I - DNTMHA KOJIOHHbI, ONYIIEHHON B CKBa}dHy A0 YC =
TAHOBKM MOCTAa, M; U - rpy3onoaieMHocrb GypoBo#t yC -
TAHOBKN NJIE MAKCHMAaJbHBIR 3adaHHbIR Bec cnyckaeMo i
KOJIOHHEI C YYeTOM pesep py3onoaseMHocTH, H;&Jy, -~ Ha-
pyxHbik nRamMerp Tpy6, M; — TOJUMHA CTEeHKH TPY6, M;
‘x,.p— yaenbHeIt BeC Marepuana Tpyo, H/M3; u - xoagpu -
HHEeHT, YYWHTbIBAIOUIKH} uejc'rafe BhiTQJKNBalOme# Cuilpl Ha
rpy6sr B xunxocru,(U=1- ™ ) @ — YRENbHbIR BEC
XHOKOCTH B CKBaXHH®; H/Ma;i(g)u-sg‘&ptqr— Bec 1 1o -
roumoro Merpa tpy6, H.



HeoGxoaumasa pBelnyvHa NAaB/I€HHS BO34yXa MOA MOCTOM

S C5 (2)
rge PI ~napneHde BO3NYyXa B BO3AYWHOH NoAyWKe, h/M2;
~ HeoOXO0AMMOE CHIDKEHHE HAUPpY3KM Ha KpPIOK e,

K

(G*xmaxz (}y ), H; 505 - BHyTpeHHU} Avamerp TPYG, M.

CHUXeHHe Harpy3kd Ha Kpioke N0 Hyns He peKOMeH —
OyeTcCd,KOria CHJ/IA TPEHUSI KOJIOHHBI O CTEHKH CKBAXHHEI IIpe~
Bblilla€T BeJIMUYMHY NMPHPAalleHus BeCa KOJIOHHLI 3a CYeT NpHCOo-~
eNMHEHHs OYepedHON CeKuuHd Tpyb,TaKk kKakKk KoJOHHa Oyner oc—
TaHABNUBATHCH. LT HE [O/XKHO NpeBbIWAaTh HAONYCTHMOTO
BHYTpPEeHHEro naplieHus PB Ang Tpy6 NaHHO# XapaKTepHCTHKH

P% g = T 5 (3)
Ko Dx
rie PqB ~ [OONyCTHMOE BHYTpPEHHee [dapneHHe And
T™py6, H/M%; - npenels NPONOPLHHOHAILHOCTHM MarepH -
ana Tpyo, H/M2; Rz - koaddUUMEHT 3anaca InpoyYHOC -
TH Ha BHYTpEHHee [aBlleHue,
JdHasg Qap1eHde B BO3AYIIHOHM MOAYWKE, MOXEM oIpe-
LelUTb €€ BbLICOTY

HI :——Lp uJLu,"{T:‘.—L}—g‘LK—‘) (4)
Sne = dl $8 Xm
rne H.~ Bsicora BO3AYWHOA HOAYIUKH OT YPOBHS XHA —
KOCTH B Tpybax N0 MocTa, M,
[pu panpHeifileM HapAWWBAHWM KOMOHHBI BbIWIE MOCTA
H ONyCKAHHU €e B CKBaXHHy BbICOTA BO3AYIUHOH MOAY WK H
H3MEHHTCSH M IpH OJMHE KOJIOHHBI ZZ oHa cOCTaBHT Mg
OapleHne B BO3AYWHON MoAylIKe NMOBLICUTCSH A0 BENHYHHBI Pz.
[Tonoxenne kKonoHHBI NOKasaHO Ha pHc.l,6.
BricoTy BO3AYLIHOR NMOOYWKH B MOMEHT, KOrla Harpys -
K& Ha KpIOKe NoCTUraer NpelelbHOl, onpenenuM mno ¢op -

myne
_ Uqg, Pr /;/I ! . (5)

2 U Yo LDz

T Aret "
rae 'y BricOTAa BO3OYWHOH NMOAYIWKH NOCNE HAPALIMBAHHU 4
Tpy6G Haa MOCTOM M NpH OOCTH)XEHUHM HAUPDY3KH Ha KpIio-—
Ke IpedelbHOH BeNHYHHBI, M.




[Oapnenue B BO3QYWHOMX NOAYLIKE B STOT MOMEHT A0 —
H - M-
CTHUTHeT BenuuuHbl 2 P. HJ.

= N (6)
raoe P2. GBHGHHG B Bosnyumoﬁ noaylwke IpH BbICO T €
MOAYWKH l"‘(l H/Mm2,

HJIHHB npypaueHuns KOHOE{&X HAOA UHEeMEeHTHBIM MOCTOM

A L C’y K# (HI_Hz)

(7)
T

I‘IJGAL- cCyMMapHoe MAaKCHMalibHOoe NpHpauieHue KOJJOHHBbI

Han MOCTOM, KOTOpOe MOXeT ObiThb Npou3BedeHO MNOCH €

CHHXEHHHd HArpy3KH Ha NepBOM 3Ttale [0 HyNs, M,
6,~GEG6=LUWG, -

Ecau Ha ne BOM_ 3TAalle OoNlyLieHa KOJIOHHa BECOM MeHb —
we Gy » T.€, 6 Gg, TO BbLICOTA BO3AYWHOK MOOXWKH B
MOMEHT, KOraga Harpyaka Ha Kploke OOCTHI'HeTr Inpenelb -
HOH, onpenenuTcs no gopmyne

Moo b G G~ G (G- G) g.UPH, (5
(1. 9,0 Vg, 19, 78109,

roed, -~ BeC XHAKOCTH B OAHOM MOrOHHOM MeETp €
Tpy6, H. 4 o<

Ecan B ¢opmyne (4) npunsunu G’H npeneNbHbIM H 1OCHe
HapaluuBaHUs KOJOHHBI Hal MoCTOM AnuHOKA Ly oHa He Qo=
crurser aabos ckpaxuHu (T.e. s MeHblIe rny6KrHbI CKBa-
XHHBI, pAC.l,6), TO Heo6XxOOMMO NPOBECTH AONOJHUTENb —
HYI0O NOAKAYKy BO3AYXa B BO3AYWHYI0 MOAYWKYy, CHH3HUT b
BeC Ha KpiOKe M HApACTHTb eiue KojloHHy. Ecau u npu Bro-
pUuHOIl monkayke 3aboii He OGyner AOCTHrHYT HOAK & YK H
NPOM3BOAST CTOJIbKO pa3, CKONbKO 3TO HeobxodHMO, 1o =
Ka KOJIOHHY He onycTdar Ao 3ab6os. [lapameTphl BO3AyWHOH
noaywku (BeicOTy M QapBfneHue) NMpU NOBTOPHOH# 3akad kK €
onpenenuM cieAywuuM ob6paaom, Hanbonbuiee cCHHX eHH e
BeCa Ha Kploke, KOTOpPOE€ MO XHO MONYyYMThb IIPH NOBTOPp -
HO#l 3aKkayke po3fyx& B BO3AYWHYI NOAyuwKy, oOIlIpeaenudm
KaK BeC BCeil KOMOHHBI TPYy6 B CKBaXHHE, T.e,

:q,Tu.<L,+A L'):qm—uv,-’g‘) (8)




riae Ca- BeC TpyG B XHMIKOCTH, HAXORSLINUXCH B CKBaXHHEe
noc/ie Nneppor0 HaApaLlMBaHUA Had MOCTOM B MOMEHT, KOI'=
ma Harpy3ka Ha Kpioke BHOBb AOCTHIVIa npeldenbHoii, H;

— ofuwad ANKMHA KOJIOHHbI, ONYLIEHHOH B CKBaXHHY, M.

Beicora BO3anywHol nonyuwkd NpH NOBTOPHORH 3akad4kKe
BO34yxa

Hy= &&IZLE:'& ) (9)
SRy,
rae Hﬁ— BLICOTA BOSHYUJHOg'CHOIlyUlKPI, KOTOpylo HeoGxo -
OMMO CO3RaTh, yro6Ghl CHH3HTbL HArPY3Ky Ha KpIOKe /10 Hy-
ns, M.
Ansa nmonyyeHuss TaKO# BLICOTHI NMONYWKH B Hell HeoBxo-
AMMO coaLaThb NasneHUe Py , onpeAensgeMoe Mo ¢opmyne
P_ - }iq'r ual-'z.
. CIT%E,
rae F,ll ~ KOHeYHOe JaBjleHHe B BO3AYyWHOH NoAylike  IpH
NOBTOPHOM 3akauke Bo3ayxa, H/m2,

Bropuunas nooxauyka MO3BOJIMT HAPACTUTb Hal MOC —
TOM elle HeKOTOPY AJNHMHY KONOHHBIA , nlocne 4ero Ha-
rpy3Ka Ha KpIOKe NOCTHUI HET IIpeAellbHOH, BLEICOTa BO3AylUr
HOJi MOAYWIKM yMEeHBIHUTCH AOfly , a4 [laBneHde B Hell nmo-
BoicuTCs Rofr3 . [lapamMeTprl H3MEHEHHOR BO3AYWHOHR IO -
OYWKH OmpefellsioTcs Mo CileAyiolHM dopmynam. Mamenen-
HAag BLICOTA BO3AYLIHOHW MOAYIUKM NOCHIEe HapaulMBAHUS ANH —
Hei KOMOHHBIA [yp .

b=/ L PoHi (11)
3V UGy Yo + BHi2R
roe Hs— BbICOTA BO3AYWHOHN IOAYIIKH IIPH AOCTHXEHH H
Ha KplokKe IpedelbHOi HArpys3KH, M.

[lapnende B BO3OYWHOH IOAYylIKEe OIpeneNdM H3 COOT-—

nomerus 3 Hs= mHIT

_ PiHo (12)
Pz, Hy ?

raoe Pg, — [OaBneHHe B BO3OYIIHOR MOAyIIKe IIOCHEe CO3AaHMA

B Hell NaBneHUdA (|| U1 HapaUMBaHUS TPYG ANTHHORA 2'Ha11 MOC—

TOM, H/m2.

*Yebly ,  (10)




[AnuHa BO3MOXHOI'O NpHpaleHus KOJOHHbBI HAaI MOCT OM
nocjiie NOBTOPHOH 3akKadku zaoaayxa

_ Y AR
AL‘ G 4 (Hn H_s)

r

B <popmyne (13) y - AonycruMasl 3afaHHas Harpyska
Ha Kpiokxe,

[Ipn mocneayoowuX Noakaykax BLICOTA BO3AYIWHOH IO —
aywkn I{ , Heo6xonuMoe napneHHe NpH NonHoM (MnM 38 -
DaHHOM ) CHMXEHHH HArpyaKu Ha& Kploke M| , BelH4YH H a
BO3MO XHOTO npupauenns konouumA i , & Takke ua Me—
HEeHHbIe BNOC/IEeACTBHHM BeNU4YHUHbI BbICOTHl BO3AYWHOH MO —
AYWKH HA # nasneuuns » nen n fOCie onpeaeleHHOro Ha-
pamuBaHus o6CAAHOH KOJIOHHBI ollpedensiorcs no ¢opMy -
naM (98)-(13), HO BMecTO BenuuuHn L) noncramnser -
ca ofulas ANMHA KONOHHLI B CKBaXXHHe /l0 ciledylolieit noa-
kauku Boaayxa; BmecToAl, - anuna xonoHHsl Han Moc -
tom, T.e.2als ; BMecTo Dﬁ - KOHeYHOe [aBlleHHe nocned -
Hejt MOAKA&YKM BO3AyXa L-? ; BMeCTOM{j - KOHeyHas BHICO-
Ta BO3AYWHON NMOAYWKHK NpH NocneaHell 3aKkayke BO3AY -

a Hi-+ .

[Ipu ompenenennud L B ¢opmyie (13) BMeCTOHu non-
crasa siot H{, , BMecTo Hb Hn. Mpu nocnenneit 3akauke
BO3AyXa MoOxer He norpe6oBarbCd MaKCHMAalIbHO BO3MOX-—
HOe CHHXXeHUWe Harpy3ku Ha Kpioke. [loaToMy BbiCOTa BO3-
AyWHOIH MOAYWRM M OaBleHMe B Hell, NCXOUs M3 LONYyCTH ~
MOIr0o BeCa Ha Kploke, onpelesiorcd Mo criedyouuMm ¢dop —

L

Myfam: 2
yH - A LIL;! + A [-/_":1 N PjaaH\saa
("7 D L Yoo (14)

PL: "p—sa'%THé‘aé (15)

rae HL‘ HeobxoaMMas BLICOTa& BQ30YIWHOH MOAYWIXH MNpH
nocieaiHefl 3akayke BO3Nyxa, M; |- =~ AaBleHHe B BO3 -
ﬂylﬂHOﬁ IIoAylKe, HeoOxoAMMoOe ANd CO3A8aHHS BbLICOTHI O -
aywxu 1/, H/Mm2;4 L.g;{— ONMHA ONYIIEHHON KOMOHHBLI HAl

(13)




MOCTOM A0 NociledHel 3aKaukM BO3AyXa, M; psas —napne—
HUMEe B BO3AYWHOI NoAYylKe B KOHEYHOM IMOJIOXEHUH KOJIOH —
HBI, H/M2; 33E ~ BbICOTa BO3AYWHO! NMOAYWKH B KOHeU -
HOM TIIOJIOXKEHUM KOJIOHHBI, M.

[lpoMexyToyHOe 3HaAYEHHE BLICOTHI BO3AYWHON NOAYW KU
anMemﬂy OByMs 3aKadkaMH olpeanepnsercs no ¢opmyine (14),
no mmectoH3a8 P3ad noncrapnsior Py, L » a smecroAl
baKTUYECKYI0O AJIMHY ONyUeHHOH Hal MOCTOM KOJOHHBI Ha
naHHbI# MOMEHT.

Heob6xonumMoe KOMMYECTBO BO3AyXAa A/ 34KAYKH B BO3 —
OYWHYIO NOAYIIKY Ha YCThe

\/Iz—iL;S/D;HL-CPI , (16)

rae VI - obbeM BO3Ayxa Ha Bcace KoMIpeccopa, Mm3;
—~ feapa3MepHbI## KOa(PHUHUEHT, HMCIEHHO PAaBHBIA CTE-—
NMeHd CXAaTug BO3AyXa B BO3AYUWHOH MOAYULIKE.
Bpema 3akauxku Bo3ayxa T,'Z, KoMOpecCcopaMK olpe -
Renurcs N0 ¢gopmyie

Vi
T=—~2
60RQ,m’
roe QK' NPpOHU3BOAHUTENLHOCTL KOMIpeccopa, M3/MKH;K -
KO2¢dpHLUMEHT Nodayu¥ BO3A4AyXa, YYHTHIBAKIUMHA NMOTEPH B CHC-
teme o6Bsaky;/TL - xommuecTro O4HOBpeMeHHO paboraw -
HIMX KOMIIPECCOPOB.
KonuyecTro BO3AyXa, KOTOpoe Heob6XOoAMMO 3akadarhb Ha
NOoCHenyKLuX CTyYIgHaX

V, =~%9J§ (HiCoi~Hi-tCoi-1), i)

rae PL u Cpi_,-1— 6eapazMepHble KO3hPUUHEHTHl, YHCIEHH O
papHbIe CTEeHH CxXAaTHus BO3dyXa B BOSLIyI.L[HOﬁ noayuwke B
KOHUE OAHHOrO M NpelbAYLero JTanoB 3akauku; Mi-f -
BLICOTA BO3AYWHOH NMOOYLWKH, CO3NAHHAS Ha HpeAblAylIle M
aralle 3akaydku, M, .

Bpemga patoTel koMmnpeccopor npu { —Toii 3aKadke Bo3~
AyXa omnpedeaurcss popMyanoi

T, = Vi (19)
L 5DRE,¢/TL

(17)



Boiue H3noxeHa MmerodNka pacyera nAns HamGonee 06 —
Wwero cnyuasi, Koraa pec KOJIOHHb 3HAYHTENbHO NpPeBOC-
XOAHUT TpPy30NONBEMHOCTh 6ypOBOR YCTAHOBKH M CHyCK MO-
xeT OblTh NpoM3apefieH na oaHOH BooAywHOH noAym ke C
NpOMEeXYTO4HEIMH [IOAKAYKAMH BO3Ayxa B Hee,

B npaxTHke MoO-keT HMeTb MEeCTO psl YACTHBIX CIy -
yaep, METOAMKA pacuyera KOTOPbIX 6yder HECKOJbKO OTIH=-
yarbCsi. PaccMorpuM psn TakMX cnyuaes.

1. Kononsa onyckaercsa 00 34608 Npu pas3oBoil 3axay-
Ke BO3AyXxa.

[1. lapneHre p BO3OYWHOR NOAYyWKE OrPAHHYGHO AONY —
CTHMBIM BHYTPEHHHM NapileHHeM A Tpy6.

Ili. Bricora BO3AyWHON MOAYWKM HA 1 3Tame orpaHu -
yeHa AJIHHOH KOJIOHHBI.

1.1. OJIOHH& ONYCKAEeT [s) [} a-
30pok 3agauxe pogayxa Korae npesbiiienre peca KONOH -

Hbl HaO TPY3ONOABEMHOCTLIO HE3HAYHTEeNLHOE, MOXeT OoKa-
3a8TbCH, Yr0 AOCTATOYHO OAHOA 3AKAYKN BO30YyXAa HA yCThe
H oNnpedelleHHOr0, HO Heé MaKCHMAaJILHOI'O CHHXEHNd Ha -
rpyaxH Ha xploke. B taxom cnyvyae napaMerprl Bo3 Ayl -
HOE NMOAYWKH ONnpelensloT CliedyloWKM o6pasom, B mono -
XMEHHM KOIOHHLI, NOKA3AHHOM HA DHC.Z2, B, HAXOAAT Heo6 -
XOAHMYIO BBICOTY BO3AYWHOH NOLYIUKH

Hsag™ J%%;/i ’ (20)

raoe Go — peC KOJIOHHBI ANKMOM Lug , H; Lo ~ Iny6HH a
CKBa)XKHHBI, M.

OnpenensmoT O&8BlNE€HHE B BO3AYIWHOA NoAylike Psaﬁ 1o
bopmMmyne

Ras=(Hsas* 8 Lsa8 ) Yne | (21)

rael L.sas— ONMHA KONOHHBI OT UEeMEeHTHOI'O MocCTa ao

YCThb#, M. -
AL;a‘g'Lo“L' : (22)

Pgas Hsasql,y- o6beM BO3ANyXa B BO3AYIHOR NOAYIKE,
npuBeNeHHbIl K aTMOC)epHLIM YCJIOBHSAM. DTOT 06b e M

10
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BoaAyxa (6e3 yyera TeMnepaTrypHOro BIUSHHSA) LOJXKEH GbITh
3aKa4aH HA yCThe CKBAXHHH, T.€. COXPAHSETCSH 3aBUCHMOCTH

P H;=Psag Hsab .

(28)

Pt = Hr ¥ (24)

o Hy :\/—Pfa%cﬁj_é_’, (25)

3nag saboiiHbie NapaMeTpbl BO3AYUHOH NMOAYWKH, onpe -
nenennpre mo ¢opmynam (20) u (21), onpenemum Heo6xo -
AHMYyIo BbHICOTY BOBAYWHOM MOAYUKHM IpK 38Kawke HA yCThE.
KOHTpONbHO# BENMYUHOA BLICOThI BOGAYNIHON NOAYWXH B =
ngercsa nasneHue B Hel [*] , OUpeAendeMoe NO MaHOMETpy
HA CoedMHHMTENbHOK romoBke (pHC.2,a).

Taxk kak
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BenuuuHa BhiTankupamowei# CUNb BO3OYHIHOR HNOAY W K M
B 3a60i/iHOM HOIOXEeHUH KONOoHHml (pHC.2, B) AOMXHAa OBITE
HEe MeHee pA3HOCTH BEeCa KOJIOHHbBl B CKBAXHHE,C yY4YeTOoOM
obneryeHusi MeTallla B XHAKOCTH M I'Py30ONOABEMHOCTH 6y~
POBON YCTaHOBKHU

GrsaﬁzGou-Gy . (26)

Benuuynna BoiTankupalouweil CH/IbI BO3AYWHOH HNOAY Wl K H
B KOHIe 3akKadkd BO3[dyXa Ha yCThe

G'f'I =Hrq,:)1c ’ (27)

rae G‘rsad', GrI ~ BHITAIIKHBAKOWAA Cula BO3AYWHOHK No -
AYyWKH B KOHEYHOM nonomemm o6CafHOR KONMOHHBI M MNOpPH
3akauke Boanyxa Ha ycrbe, H.

1. Ecan r]_'> LZ TO KOJIOHHA He MOXeT ObITh ony-
mwexa no sabon npn ONHOM 34aKaykKe BO3AyXa.

2. Mpu D 7Pgg 1 T.e. KOraa Heo6xonuMoe AaBie -
HHEe B Bosaymnon noAyuke Gonbuwe AONYCTHMOI'O BHyTpEeH-
Hero napienuus ans Tpy6, umeer mMmecto Il cayua.

3. Ecnu ;> Ly . T.e. BhicoTa BO3AywHOR MoAyw -
Ky 6Gonbue OJIMHBI KOJIOHHBI OIlyuleHHo# 6YypoBOit yCTaHO B-—
KOif Ha NnepBOM atane, TO KOJOHHA HE MOXeT OhITh ony -
meHa Qo 3abos nNpu OOHOH 3akauke, cnyuai .

[IlpoMexyTouHbI€ 3HAYEHUS Be/AH4YHHbl AABNEHUA B BO3 -
AYWHOR noaylike, BbICOTbI €€ M KOHTPONMPYEMOil 11O MHAH-
xaTopy Beca OypoOBOi#i YCTAHOBKM, BEJMYMHBI BbITAlKHBAW -
mel cunpl BO3AYIWHON NOAYIUKH, HaANpUMEp,B MONOXE€ HU U
puc. 2,6, onpeaeadarcs Nno gopmynam

pzﬂp—(Han-rAL‘lnP)’a/ma (28)

Grmpz HZFIP neo )29)

2 T

H Q_ELD.Q_ A LLFIP + P555 Haas
2np Ll_ Xm > (30)

roe O L‘l P - anuBa KOJIOHHbI B AAaHHbIA MOMEHT Hag MoC-

TOM, B - NPOMEeXYTOYHOe [NAaB/IeHHe B BO3Aym -

HO ji ﬂOﬂyLuKe nocne cnycka nan moctoM Tpy6,A L., H/m2
ZHD— BbICOTA BO3BOYUIHOR MOAYIMKU MPH MOTPYXE H ¥ U

12
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MOCTa B CKBaxuHy Ha ray6uny A L‘mo , M; Gr-mp - BbI=~
Tankupawwasg CUila BO3AYWHOH NMOAYUKH NPK NOrPYX €HH H
MOCTa B CKB&XHHY Ha rnybuny L,m H.

[Nna nmpakTHyYeCcKux ueneit PEKOMEHAYeTCH CTPOUTHL rpa-
¢MKM H3MEHeHHS HAIPY3KH Ha KpPIOKe 6ypoBo#i yCTAHO B K H
o ray6MHe CIOyCKa KOMOHHBI, PACCUYMTAHHEIE MO NpUBeNeH -
HbIM Bbilie GOpMynam,

CpapHenne paCHeTHbIX AAHHLIX C (QAKTHYECKMMHU AaH =
HBIMH HAUPY3KH Ha KpiOKe, OTCHHTBIBAEMbBIMH IO HHAMKATO-
Py Beca GypoBOil yCTaHOBKM, IIO3BOJHT CYRHUTL O COCTOHd -
HHM CKBaXHHbl M HeCyleil CHoCOOHOCTH BO3AYILHOH IOAYL =
KH.

1.2, Ciayuas I, [lapneHne B BO3AyHOR 1O Ke_ or -

AHHYEHO [ONYCTHMLIM BH €HHUM [apleHHeM Ansg o]
B stoMm caywae Py onpenem:e’rcn no gopmydae

6
R=R= Hd;or o

a BbICOTA BO3AYUIHOM nouymxn

H = 286t 5
L™ HeDu¥oe )
Hz,p,,,ALl W U, onpenenssor mo ¢opmynam (5),(6),(7)
u (8) coorBeTCTBEHHO.
[lapnenre Ha BTOPOM ¥ NOCHEAYIONHMX 3TaNax 3aKauku
ONpenensioT MO BhIPAXEHUAM

y=(Hrrali )y (33)
DL=PI+ALLX91¢' (34)

Brrcora BO3AYWHOH INOAYWKH NPM BCEX MNOCHAEAY o Wl X X
noAKaykax IIpd NOTPYXEHHH MoOCTa B CKBaxuHy Gyler pabB-—
Hall7, OHA omnpenensieT Hepenaj AaBleHAg B Tpybax u 3a
HUMH#, NPUHATHIA OAMHAKOBEIM M PaBHBIM T , T.C.

HE=H,_W=H'L=HI, (35)

V3aMeHeHHbLI® BeJIMYUHBEI BBICOTHI BO3AYIUHOM IOoAyWIKN H
faplieHHd B Hell IIOC/E ONyCKaHud MoOCTa onpefenarcs o

13



TeM xe cdopMmynam (11) u (12) coormercreenno, [Ipupa -
IIeHWe KOJIOHHbI NMOC/Ie BTOPO# IOAKAYKH BO3AyXa

AL,=(H§ Ha) 9 (36)
2 U

[Mpupawenne KOIOHHLI HAA MOCTOM IIOCile Kaxaoi Ho -
cnenywolieil sakadky po3ayxa Oyler olpenensarncs mo ¢op -
myne (36), ecnu NnoaACTaBdTh BMECTO }'%LLHRBMCOTy BO3 -
AYWHOH IoAyWKH NOCNEe Cnycka olpele/IeHHOR QJHHbl KO =
JIOHHEI ¥ BbICOTY BO3AYIWIHOK MOAYIUXH A0 OYepeaHON noa -

KauxH ALL= (er’ H&‘1)O/”‘- (37)

O6wee npupauieHue KOJOHHb Had MOCTOM ONpPEeAEeNHT C §
no gopmyne

Hr Qo
2L < 9+ : (35)

Taxk kax HsaGL HI IIpPAKTHYECKH Hellellecoo6pa 3 H o
nobuparbLCH npefdenbHO BO3MOXHOI'O ApPHDAUIeHHA KOO HH bI
HaQ MOCTOM B AaHHOM cnydae, Ecnu mpu sToMm KonouHa He
fonyumeHa A0 3é504, TO 1UeNeCOOOpPa3HO YCTAHOBUTL BTOPOR
MOCT HA yCThbe M NPOAONXKUHTL CHYCK Ha AByXx mocrax. Ta-
KO cny4yai pacCMOTpEeH HUXe,

1.3. Cayyay U, Beicora poonvwhol MOAYUUKN Ha 1 oTa-
Oe orpaHKYeHa [AMHON XOJOHHE. ITOT Cinyyah Moxer ObITb
TOrAAa, Koriaa BeC OAHOI'O NOroHHOro Merpa Tpy6 Goabiuw e
BeCa XHAXKOCTH, BMemawmeicsa B HeM, Bhicory BO3AYyWHO A
TMIOAYWKH Ha NEepBOM 3Tale 3aKadkH NPHHHMAIOT PABHOR ANH-

HEe KOJIOHHBI
‘ ‘.L Lr" (39)
L

[laBneHne B BO3OYIWHOR MOAYWKe

IDI = HIch- (40)

BricOoTy BO3NYWHOR NOAYWKH i Aapnense B Heft B Mo —

MEHT AOCTHXEHHS npenelbHo#i HArPY3KM HA KpIOKe INoca e

Opy¥pamends xonouun Hafl | » onpenensieTrcs mo GopMynam
(5) u (6), a penuunHa npupawennss KONOHHLI MO ¢opMyne
(7). Bce npyrue pacueTHble BendudHpl Npu MNOBTOP HOH H

14



NOoCInenylolHX 3aKaYKkax BO3NYyxa oNnpenen soTcs no pop My -
nam (9)=(19),

2, METOAWUKA PACYHETA- C[TYCKA KOJIOHHbI
IPH YCTAHOBKE BTOPOI'oCO MOCTA

B psue ciyyaeB TexHHYECKM HeOGXOAMMA MIIM UeNecoob -
pasHa NHKBHAALUHY NMEepBoi BO3AYIUHON MOAYWKHA H Nepex o A
Ha BTOpYyw, [locne nuKBAOAUMH NEPBOrO0 MOCT& CXeMaTH Y-
HOe TMONOXEeHHEe KONOHHbI B CKBAXUHE TaKoe Xxe, KaK H
NpH YyCTAaHOBKE NEePBOr'0 MOCTA M CO3AaHUM Neppoft BO3Ayiu—
HO# noAywkd, OTIHYHEe B TOM, YTO CPYyIONOABEMHGCTH YC —
TaHOBKM MeHblie, ¥eM BeC Tpy6 B ckpaxunue. [leficreie Be-
ca Tpy6 Ha TanepByld CHCTEMY MOXET ObiThb CHHXEHO OO Hy=
18 NyTeM CO3NAHUE ONpPefeNeHHO# BLICOTH BO3AYWHOHA IO —
ayuxku, [lng pacyera napaMerpos CIyCKA KOJIOHHEI H& BTO =
po#t BO3AYWHOHE NOAYIIKe BHayajne ONPENeNisiOT BO3MOXHOCTE
CIyCKa npH O4HOM l3axayke,

3abojinbie NapaMeTprl BO3NYWHOH MOAYIIKH A0 HavYanla
ClycKa KONOHHH oNpenensioT no gopmynam (20) u (21).
3Hag MX # AJMHY KOJIOHHBI Ilepell yCTAHOBKOH BTOPOro Moc—
Ta ONpenensioT NaBlleHHe X HEeOOXOAMMYIO BbICOTY BO3A Yy Wi~
HO# noAywxku mo ¢opMmynam (24) m (25). Ecnu murankusa-
ouasd Culla BO3AYWHOR IMOAYWKH, OoNpedelieHHAs MO ¢op My -
ne (27) Gonbwe peca Tpy6 B XUAKOCTH, T.E, €CIH
G”l)]_, q,TU_ KOJIOHHA He MoXxeT ObITh ONnyuieHa NpH OAHOM
3axaqxe ‘BO3AyXxa Ha BTOPOH BO3AYUHOR moaywke, a HoTpe=—
6yIOTCSA NPOMEXYTOuYHbIe NoAKadkd, HeobXxoaumywo BenH 44 -
HY OAaBieHHd (4 3 ONpelensOT NHO ¢popMmyne (2), ucxoaa Ha
MAKCHMAJ/ILHO BO3MOXHOI'O CHHUHXEHHUSH, T.e, HArpy3 Ky Ha Kpio-
Ke CHHXAaT A0 Hynd. B atom Cﬁ'qae K“G”:Z:L’zq, .

BricoTa BO3nywHOR HOAYWKH [1yp ONpenensdeTcs Io ¢op—-
myne (4). 3uec:;G >G.,y T.€. HEOGXONHMBIE CHHXEHHH BE —
ca Ha Kpioke 6onbme rpyaononbeMHOCTH 6ypoBoOit yCTAHOB —

(Ong ornuuis DapaMeTpoBR BO3AYIIHBIX NOAYiIeK BBO =—
ouncsg uHgekc 2%, 3ro osHayaer, 9TO OnpeAengeMiyil ma -
paMerp OTHOCHTCH KO BTropoil noayuke), Heo6xoammo Bhr -
AepXHUBaATh TE Xe YCIOBHN MO BeluYuHe BHYTPEHHero Aas -
JIeHu§, YTO ¥ NOpH CO3NAHHK NEepBOil BO3IAYIUHON HOAYLIKH,
Ha puc.3 nokasaHo HonoxeHUEe KONOHHEI NpPH ONYyCKAHHH ee
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Ha NepBOA H BTOPOH BO3AYWHBIX MOAYLIKaX. BoamMmox HO €
InpHpaneHie KOJIOHHBI onpenenurcs no ¢opmyne (7), B ko-
TOpO#

y ~ TPYy30MoABEMHOCTE 6ypoBoft ycraHoBkH, H;

- = 3aMeHgfercs Ha 1.9, ,a 2 3aMeHserca Hallg o
T.e, ¢pOpMyna NpUMET BHUA

AL _G ~Yre &&Hw sz\

BricoTa BO3OyIIHOM NMOAYIKH, COOTBETCTByKINas Mak -
CHMalibHO BO3MOXHOMY NpHpaIieHHIo_KOJIOHHB NOCHe nep =
BO/l 3akayxi BO3Ayxa A0 napineHud g , onpeaenurcs Mo
dopMmyne —

H G2 =Gy (Grz Gy ) UGB Hrz 0
&2.2,(([9T+q,_m) (u% *One azm(a%% (42)

[lapnexHne B BO3NYIIHOH NOAyWKe, COOTBETCTBYIOII € €
[HOrPYXEeHHI0 Mocra Hal g OTPEAEeNHTCH 1O popmyne (6).

HanbHedwuii pacyeT napaMeTpos NPOK3BOAKTCSH IO ¢op —
myaam (9) - (13 ) ¢ nmoACTAHOBKO# COOTBETCTBYIOWHX 3HA —
YeHHH OAaBJIeHHS, BLICOTH BO3AYWHOW MOAYWKH M IpHpame-—
HHS KOJIOHHBI Hal MOCTOM.

®opMmynel (41) u (42) copaBeanupBbl U INPU CHUXEH H H
Ha NEepBOM 3Tale HATPY3KH Ha KplOKe He N0 Hyid.

(41)

3. METOOHUKA PACHYETA CIIYCKA KOJIOHHbI
HA [ABYX BO3AYWHbLIX MOAYWKAX IMNPH
YPOBHE XHAKOCTH B CKBAXHWHE HA YCTbBE

B HexoTophiX Cnydasx, Koraa OTCYTCTBYET KOMIIpeCCop
HeO6XOAHMOI'0 AABIEHHS MM OONYCTHMOE BHYyTpDEHHEe naB-—
neHue nnsg Tpy6 HUxe, yeM Heob6XxoamMoe pabGodyee nNpH
CNyCKe KOJIOHHbI, H B pPsle APYruX o6CTogrennCrB OniBa —
er uenecoofpasHo, He NUKBAAMPOBAB NpPEALLIYLEro MOCT a
H BO3AYIIHOH NMOAYWKH, yCTaAHOBHTb HOBbI# MOCT M CO30&Tb
BTOpPyI0 nmoayuxy. [Ipp aTom onHoBpeMeHHO 6yayT pa6o -
TaTh OBEe BO3AYIIHBIE NOAYWKH. B mepBoi o6beM BO3dy X a
OoCTaHeTCHs HEeH3IMEHHBIM C MOMEHTA YCTAaHOBKH BTOD O T O
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MOCTa, & Bo BTOpPoil o6beM BO3AYX& H BLICOTA BO3AYWHOM
MOAYIWKH MO I'YT YRGIHUHBATBLCHA NMYTeM NOC/AEAYIIHX MOod=
Ka4eKk Bo3ayx&. OrpaHHycHHeM BbICOTHl BO3AYWHOHR MOAYW-
ki 6ydeT paccrofkue MexAy MOCTaMH.

Meronkka pacwere HauGonee PalHOHANBLHOTO HCOOIbL =
30BAHMSA NefCTBHSA BO3AYIUIHLIX Noayllexk cinenywmwad. O6 -
mee CHHUXEHHE HATDY3KH H& KpioKe G,.y,sa 3abofiHoM 1O -
JIOXK@HHUU KOJIOHHBI

Gr-sas:'Go_Gs =(Gr1526 Grasag )> (43)

rae 1396~ KOHEeWHOEe CHHXEeHHe Beca KONOHHbl OT Aek -
CTBUS Neppo#t BO3AYWHONR moaywkH, H; Grasas. - KOHey
HOE€ CHHXEHMe BeCa KOJOHHebl OT AeHCTBHS BTOPOR BOG =—
nywHOR noayunes, H.

[lpd CAyCcKe XKOMOHHBI H& NEPBOA BO3AYWHOK NOAY I K €
HeO6XOAKMMO MAKCNMA/ILHO HCNONbL3OBAThL €€ BO3MOXHO8 -
TH, TAK KAK BOSMOXHOCTH BTOpOJi orpaHu4YeHni, Pacwer
Cllycka Ha Nmepeo¥ BOBAYIIHON MoAyWKe CHaYa/ja Beayy [0
popmynam (1)-(15). Koraa poaMoxHOCTH neppod BO3AYW-
HOt NMOAOYWKH HCYepNnaHb!, KOJIOHHA GyAeT ¥Merhb MOloxXe —
HUe, MOKasaHHOe Ha pHC.4, a. B aToM nonoxeHUH Harpys-—
xa Ha kpiokKe GypoBoff yCTa&HOBKM MaKCHMailbHas 4 O&nb —
Heillluee ODpHpaleHHe KOJOHHb GyAeT NPOHCXOAHTE TONLK O
3a cHeT PBTOPO# BO3/YyWHON NOOYIIKH.

MapaMerpbl Neppoi BO3AYWHOR NMOAYWKH B 3860 HO M
nonoxeHnu (pHC.

4,0) - .
Hsfs L92 L{'\/(LOL:L:L) + P%Hn_ ; (44)
Pas=(Lo-LiHusas )Xm 5 (45)
Grisas. = Hisas. " - (46)

B npoMexyTOw4HBIX MONOXeHHsX 6, B, I (puc.4) na -
paMeTpbl BO3OAYWHOH NOAYWKM onpenenarcsd no ¢opmy -

nam 2 !
Hnﬂ.‘:—ﬁ‘_LQIL\/ZL‘n 1L + pﬂr HI‘L . (44 ')
2 L Xm ’

18
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pn_ﬂ'.:(A Ln+L+HML )Xm" (45°)
C’i-n.+L=HrL+L q/:xc . (e

3Hag Heof6xoauMoe obluee CHUXEHHE BEGA XOJIOHH&I B
KOHEYHOM IIOJIOXEHHH H r13as’ onpeiennMm r23a8 !

G, ,06=G. (G, +Gr e - (43"

ra 336
BricoTra BTOpPO#i BO3AYLIHOR} MOAYWKH

Hz306™ Q’:&——’ (47)

a OaplTeHHe B Helt Ci’"‘

pzsas"((—'o".‘m*‘ stas)a/m o (48)

Mo ¢opmynam, ananoruusnpim (23)-(25), ompenen u m
nepBoHaAYanbLHble lapaMeTphl BTOPOH BO3AYIUHOW MOAYW KH.
Ecau 12 okaxercs GonpwuM 4 n' TO KOJIOHH& He MO-
xeT 6pITE ONyuleHa Ha BTOPOA BO3AYWHORK NMOAYyWIKe MNDH
oAHOR 3akayke Boaayxa. Ecnm peiTankasapomag Culia BTO-
poO# BO3AYWHOR MOOYWKH IIpHU {‘z_ﬁonbme BEeCa KOJNOH H bl
Ha Kpioke B nonoxenmu (puc.4), T.e, ecnm

Gr12>G =G HIIHP <P127

cnyck 6yner nponaaouwrbcsx npu cryneﬂqarou 3axauke,

Ecan 12(4 , COIyCK KOJIOHHbI 6yAeTr NpOH3 Be€A € H
Ipy pa3oBOil 3akayke BO3NyXa, M NPOMEXYTOYHbIe 3Haje-~
HU S nNapaMeTpPOB BO3AYWHOH NOOYWIKM M ee AeHCTBUA On —
penensarcsa no gpopMmynam (44')~(46). Bwmecro P,,_,H,,_A n+e
Heo0GXoAUMO MOACTABHTH COOTBETCTBYIOIUME HAYAN b H bl €
3HAYEHUS NapaMeTpoB BTOPOHA BO3AYIWHOHK NMOAYWKH 10 ¥

{2 M TeKyuee NpHpameHMe AJMHbl KOJIOHHBI Hal BTOD bIM
MocToM,. [lpu crynenyaroil aakayke nepBOHava/lbLHbIE Iapa-—
MeTphl ONpefedioT Mo MEeTOAHKe, H3JIOKEHHOH Bhllle, A4
nepBoro MOCTa& C YHYeToM OI'pPAHHYEeHHH, H3JI0OXK €HHBIX B
nm, 1.1-1.8.

B ces3u € TeM, yro NpupalleHne BeCa Ha KpioKe Ipo -
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HCXOANT 38 CYeT yMEHBbIIEHHS BbICOTH OAHOBPEMEHHO ofe —
KX BO3AYMHBIX NOAYWEK M NPpuGaBNeHKs AIMHEI KOIOHHBI, BE-—
NUYHHY NPUPAIICHKS KOJOHHBI MexAy 3aKadkamy BO3AY X a

¥ [oc/eaylunde NpHpPAWEHRY ANd yIPOUEGHHS pacue-—
TOB ONpeAeNsiT myTeM IOCTPOEHHS rpa@uxoaG,-Mﬁ (A L'm'«))
Ansd NMepBOik H BTOPOR BO3OYLIHBIX MOAYWEK.

Ouepennyio moaokadKky BO3Ayxa HEO6GXONKMO NPOH3BOAHTH
OpH ANMMHe KOJNIOHHbI Hal BTOPHIM MOCTOM, Xorla cyMMma
( rmp+Gr2n9 ) BLITankMBaOWMX CHA OGEHX moAyme K
CHH3UTCH 10 pa3HOCTH (Gno -Gy ) Beca KONIOHHHI B CKB& -
XUHe M rpy3ononseMHocTH GypoBo#t ycraHosku, rae Upinp,

ranps an - OPOMEXYTOYHLIE 3HQYEHHS BLITAJKHBAIO I e i
CHIIbl, PO3AYWHHIX MOAyWIEK H O6Wero BeCa KOJOHHEI B CKBa-
xuHe. [lapamerpnl BO3AYWHON! NOAYWKHM NPR NOCnenHe# aa -
Kayke onpedenarcs GOpMy/aMH, aHANOTHUHBLIME (GOPMY I aM
(14) u (15), ¢ noacraHoBKO# COOTBETCTBYIOMEro HpUpa —
WEHHS Hal MOCTOM H& 3TOT MOMEHT 3AaKAaYKH.

4. METOAMKA PACYETA CIIYCKA KOJIOHHHI IIPHU
YPOBHE XMAKOCTH B CKBAXHWHE HUXE YCTb4

B pane cnydaep GypeHue CKBax¥Hbl NPOUCXOOAMUT C IO —
IJIOWEeHHEeM IPOMBIBOYHOM XMMAKOCTH M YpOBeHb HaA MOMEHT
COyCKa KOJIOHHBbI M B Dpouecce ero NpakTH4YeCKH ocCraerc d
HeM3MeHHEIM. B aToM cnyuae Meronuka pacyera oTnd ya -
eTCH OT H3JIOXEHHOH B pasn.l-3.

AdnuHa HHXHeH! YaCTH KOJOHHEI 0 YCTAHOBKM LEMEHT -
HOI'O MoOCTa MoOXer OniTh onpeaegneHa no gopmyne (1), Ko -
TOopas NpH 3aMeHe Bbxpamennﬂi ®H-8> (S\XTP.B 3HaMe -
HaTele Ha CI/T’ 6yoeT uMeTb BHA

ST ()
Bripaxenue (49) me yq';drblaaer YPOBEeHb XHAKOCTH B

ckBaxuHne, [lpy ydere ypoBHs nonpasky Ha ONHHY KONOHHHI,
MOXHO ONpelNeliuTh Kak

L. - Xm , (50)
oMo, (o]
.
roe Loomo - "orpuunarenshas ol?paaxa' Ha OJMHYy ko -

21



JNIOHHBI, M; hc - raybHHa CTATHYECKOr'O YPOBHS B CKBA =
XKHHe, M,

[MprGausuTenbHo L’f.OTP. =0,13¢+ O,ISh.c.

Kak H mpu cllyCke KOJOHHEI B CKB&XKHHY, 3&IMNOJHEHHYIO
A0 yCThf, MOTYT MMETb MECTO pa3Hhle Cly4YaH: KOJNOH =
Ha onyckaercs 00 3a60s NpH PA3OBOA 3aKauyke BO3AY X &
M/IM HECKONbLKHMX IIOAKayKaxX, NpH JIHKBHAAQLHM Npedbldylie =
o MOCTa H YCTAHOBKE HOBOI'o, HNpH HECKOJIbKHX MOCTax K
HECKONbKHX OAHOBpeMEeHHO pabGoTaliMXx BO3AYINHLIX NOAYyui=
Kax.

PaccMmorpuM nHanbosliee obmue Clydad, Koraa XKOMO HH a
onyckaercs No 3a6os Ha OQHOJ BO3AYWHOH NOAYWIKe TINpH
pa3oBoil ¥ CTyneH4aToil 3akadke BO30yxXa H CIYCK KOJIOH -
HBl HA& BTOpPO#l BO3AYWHON IoAyliKe,

4.1. KononHa onyckaercs o 3abog Ha o} -
IIH I IKEe INpH [} 3aKaykKke B
NMONIOXEeHHH, NOoKasaHHOM Ha pHC. 5, a, onyeHa KOJIOH -
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Ha& MaKCHMAa/IbHO BO3MOXHOM MNIMHbI, U HArpya3k&a Ha KplokKe
GypoBO# YCTAHOBKH NOCTHIJIa nmpeAenbHOR ([0 3aKaykH BO3-
aAyxa). B nonoxenuu 5, B KOonoHHa nocrnrna sabos, Bec
TPpy6 B CKBaXWHEe

c(r é

GeLQUYw ——Hss - (51

HanbGonnmee chHuxende Harpyaku (BbITaJ'IKHBaIOHIaK cuna
BO3AYIIHON MOAYWKH raas ) Ha KpiokKe NpH KacaHAR 6aw -
MakKkoM 3a60g HeoOxoaHMO &@

3
GrsaS = Hsa& L Xﬁ( ) (52)

9TO CHHXEHHE PaBHO NpHpalleHtly Beca Ha Kpioke

Ldg
AL&GQ/TquwS 4 Xm

unu HeoGxonMMas BbICOTA BO3AYWHOH NMOAYWKH B 3a60HHBLIX

YyCNOBHAX H _ L 53 u
Qo (53)
ALsa(g:Lo'Ll . (54)

Napnenne B BO3AyWHON MOAyUKE NpH 3IAGOKHEIX YCIO =
BHAX oMNpeneluM Kak

psag'—'(A L3a6+H305-h'c)Xx . o)

O1HMM M3 ycClOBUA cnycxa KOJIOHHBI NIpM OAHOA 3axay -
ke BO3Ayxa €BIfeTCH pa 06‘beMOB BO3AYXA4 B Ha -
yane 4 B KOHue cnycka, ﬁ, §Hsas .

W3 puc.5,a umeemMm

DI=h,IX,H3 (58)
HI=h¢+h-1’ (57)

hIonpeuenﬂeM cnenylomuM o6pa30M:

—

h +\/ Re? | _Po#Hsas (58)
h.‘ L rc

rae ~ BBICOTA norpymaemoﬁ Y&CTH aoanyumoﬁ noayw -
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KM IIO0 YPOBE€Hb HAa NEpBOM a3aTalne 3aKadkd, M.
HaganbHas BriCOT& BO3AYWHOR IOAYIWIKH

HI= e ¥ Re = +j3_53_5 Hsa?_ . (59)
pa " "

[IpoMexyTounbie mMapaMeTpbl BO3AYUHOH# MOAYMWKH  MpH
M3 BECTHBIX NepBOHAYANLHBIX ¥ BejHuYMHe NOpHpalleHHsd Ko -

JIOHHBI Han MOCTOMAL" QupenessioTcs o gopmynam
- & 1
Hznp- h'caALmQ\ ; (h«c,—ﬁl_u +' PI HI . (60)
Y X

L

Dznp =Hznpgm‘~ (61)
h.‘zmazHznp+Al~-ﬂ.m>"1"'~c - (62)

[lpu DOCTHXEHHH MOCTOM YPOBHS XHAKOCTH B CKBAaXH-
He, T.e. OpH

AL’|M=hC 2 (63)

ypapHen#e (60) mpumer Bun

H _\/ PHr , (64)
L 2H Yx

raoe znp‘A np? np,gmy IPOMEXYTOYHbIE 3HAYEHHSA BLICO =
THl BO3AYIWHO} NOAYWIKH, M, NpPHpPAIIEHMS KOJOHHE  Had
MOCTOM, M, BEJIMYHUHbl NOI'PyXeHHd IOA yPOBEHb BO3AyW -
HO} IOAYIIKHM, M, H [aBlIeHHf B Hejil npu NpHPAaIlleHHH RO -
nonHsl Hal MmoctoM, H/M2, coorsercTBeHHO; oM — BH-
coTa BO3AYWHON NOAYWKH NPH KOCTHXEHHH MOCTOM ypoB-—
Hfl XHAKOCTH B CKBaxHHe, M.

Ha ¢opmynsr (62) cneayer, uro c pocrom 4 me no
aGcomoTHO# Benuwike n0 [Llo ,hznpac're'r

(65)
Grne =Heno O »

T.€. BHITAIKUBAKIIAA CHJIA C NOI'PYyXEeHHeM MOCTa pacTeT
oo MOMeHTa, koraa A w=1le,

Grm: 2,\1% . (66)

HpnAme>hcxax aTO cnenyer u3 ¢popMyant (60),
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HaanMeHbmaeTCH, T.€. YMEHbIIAETCH BHITAIKHABAIO Ul & §
CUla BO3AYIHOH MNOOYLIKH.

CywecTsyeT Takas B3aUMOCBS3b MeXAYy BECOM OAHOT O
NOrOHHOro MeTrpa TPy6 M BeCOM XHOKOCTH B OIdHOM IOLOH-
HOM Merpe Tpy6. Harpyska Ha Kkploke OpH CIycke Tpy6 Gy-
aer yMeHbwarbcd, €CJlH

QL o ﬁmﬁm (67)
(?/)K ALJmD

HIIH yBenuunBaThLCH, €CIIH

YU > Ramo-hr (68)
I AL

Ecnu onpenensemnie no ¢gopmynam (61) u (66) penu —
WHHEBI Haaoiiin Upy00iblUle COOTBETCTBEHHO AONYCTH M O T O
BHYTpeHHero aapneHus aaa Tpy6 unu Beca TpyG B CKBa -
XHHEe, TO KOJIOHHA He MoXeT OmTb onymeHa Ao 3aboga npu
OAHO# 3akayke BO3[yXa H MeTOAHK& pacuyeTrTa mapaMeTrpo B
B 3TOM Cinydae 6yner uHas, OHa U3noxeHa Huxe, Cnyck
KONOHHb!I 6yneT NPOM3IBOAHTBLCS NPUH CTyHeHYaroh 3axKayd -
Ke BOo3AyX&a MM UMKIMYHOH.

4.2, KonoHHa onycxaercs 1o 38608 Ha BO3LYIIHOW IQ-
Ayluxe NpH CTyneH4Yaroi 3akauke po3fyxa. Kak m B mpe -

OpldylleM cay4ae, AJAHA KOJIOHHbI A0 YCTAHOBKH MOCT& On~
penenurcs g¢opmynoin (49), a orpuuarenpHas nompapxka HAa
9Ty ANKHY dopmyncit (50).

Haubonee obwmumMm cnyuaem, obycnopnuparpmidM CTYNEH —
Yyaryilo 3AaKauky BO34yXa, SABISeTCH Ol'PAHAYEHHe BEeJIHYH H bl
BbITA/IKHBalOluef CHJ/lbl BO3AYIIHO}{ HNOAYWKH B IMOJNOXEH K M,
uzobpaxeHHoM Ha puc.6,6, Koraa ueMeHTHbil MOCT onyc -
KaeTcs A0 ypPOBHS XHAKOCTH B CKBaxiHe.

BuiTankupaiowasa cuna He Mo xker OwiITh GoJbme Be C a
Tpy® B CKBaxKKe, T.e, AONXKHO BBLINOJIHATBCSH YCOBHE

Grzﬂé(l-aﬁ'hc)q/fu : (69)
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GmM— (‘JL@Z b/m Hzm )

oTcCraa ( 70 )

Han= A%u( L+he)

JRe Y Y ‘ (71)
sz:HzNXM::' 4 %Sét' +h¢ (72)

Hexona ua paBEHCTBapIHI“ DgﬂHaMon ejenaeM Ha -
HalbHbl€ NapaMeTphl BO3AYUWHO# MOAYWKu 5

pxthX»(; (73)

h,= C*‘\/ +HM ) (74)
HL-h +h.¢,

Hf:%'°+\ / %C +H;, . (75)

BoaMoxHoe mnpupalleHHe KOJNOHHBI TPy6. HaAO MOCTOMAL
N0 /1OCTHXEHHS Harpy3kud 1-8 KpiOKe, PaBHO} I'py3onodbeM =
y

T T

HOCTH OYpOBO# YCT&HOBKH , OIpeNeNHTCsH Kak

- H2. %)K

A L‘| - ) (76 )
Gl

rae Ha - pbICOTA Boaﬂy!ﬂl‘loﬁ IIOOYWKH B MOMEHT, Koraoa

Harpyska Ha KpioKe AOCTHIVIa T'PY3ONOABEMHOCTH 6ypo BO it
YCTaHOBKM, M,

H h-—cQ/r h.c eruo p-t qulr
£2(g.Urg,) M@Tw% I (G UL Gm)

JdaBnenve B BO3AYWHOH IHOAYLIKE IPH 3TOM

%:(H2+AL1'hc)Xm . (78)

(77)
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IlpoMexyTOYHbIe 3HAYEHHMSA apaMEeTPOB BO3AYIHOH MO—
OYWEKH — BBICOTY H M NaBleHHe [ppp MOXEM ompene -
AMTE 10 popMynam Pgo), (61), (62).

Ecnu Ha nepBoM aTane ONylieHa KOJAOHHA BECOM G Me-
Hee Ipy30NOABEMHOCTH GYpOBOi yc'raaommG ,TO TpH -

Y
pauneHune Hal MOCTOM ONpPENeNUTCH GOpMYIOH

L G‘ %)K(HI Hg , (79)

H Gy-Geth Gy U.\/f o Cethe Qell)” PHIGd  (s0)
& GG T N HG T+ G ) G, U L

[locne HapamupaHud HAR MOCTOM KOJIOHHBI ANMHOKA
Harpyaka Ha Kpioke AOCTHraer NpeaelbHON M AJsA NPOoAoJ-—
XEeHHS CIyCKa Heo6XOAMMO NPOM3BECTH MNOBTOPHYHO 3aKad-
Ky BO3ayXa. llapamerpsl BO3AYWHOH MONYWKHM 3ABHCHAT OT
TOro, 6yler nu KOJOHHA AoBeneHa Ao 3afos WIM NOTpe -
6yercda mocneayolas 3akayka poadyxa. Ecnu koo HH a
MoxeT 6BITH ONyleHa NOCie BTOPO# 3aKadkM BO3AyXa, TO
oaBleHHe B Hell B BBICOTY olipenensioT, MCXoas u3 3aboi-
HplX NMapaMeTpoB BO3AYUWHON NOAywKH. ECnu moprop H a €
3aKayka BO3Ayxa He NOCIeNHds, TO NapamMeTpsl onpenens—
IOTCA U3 YCIOBHS MAKCHMAaIbHO BO3MOXHOI'O CHHXEHHS Ha -
rpY3KH Ha KpioKe Ha aToM srane, Mcxoas ma nocnedHe -
T'0, BHICOTY BOSAYIUHOH NOAYIUKH H“ (puc.B,r) HA BTO -
poM sTane 3akKayku aosuyxa onpenenumM no gpopmyie

H (81)
[lasnexnne B Hei qm
(L
PE'(.—&%;“’“AL Ry, e

roe Hu H Dﬁ ~ napaMeTphsl BO3AYIIHONW NOAYIIKM = Bbl -
cora, M, AABIeHHE, H/M2, na BTOpPOM 3Tamne 3aka 1K H
BO3AYyXa,

[Ipupamenne KONOHHBI HaA MOCTOM Ha 3TO# CTyHNEeHH
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ALz,: Gs ~ 9w (Hi '"Hs) 5
9ru

ru.eALa— BO3SMOXHOE NpHPALIE€HNe KOJOHHEI HAO MOCTOM IO~
Clle MOBTOPHOM 3A4KAYKM BO3AyXa B BO3AYWHYI NOAYINKY, M
- BbICOTA BO3AYIIHOH MOAYWKH NOC/Ne HAapamMBaHUA HaA
MOCTOM ofuieii aAnuHb KojouHb A it A iy W NOCTHXEHHS HA
KpioKe IpeflelbHOX HarpyskKu, M.
[To ¢QpmMyrne, anamoruuHoi ﬁopmyne (77), B KOTOpPOi#
]

(83)

BMeCTO L H -| noacrapiieHO g H n , onpenenuM HS
——Mﬂ—— h C?,LZ.L i AH U (84)
726,090 VEG UG %(QUG)

HBBHEHPIG B BO3AYWHO NOAYIIKe IIpPI 3TOM
P}: D'l Hll (85)

Hy
Ecnu cozunapaeMsie HapaMeprIH- Hu)p‘ pﬂ_ i
M COOTBETCTBYylOILME AJNHHLI M NPHPALICHHS KOJIOHHBI s
AL, Alu,u r.a. o6o3naunM C MHAEKCOM L, a usmenensue
napaMeTpb — b3, H?.,)Hb M T.O. C HHOEKCOM [l , TO
napaMerpsl BO3AYWHON MOAYWKM Npu NOCHEAYOWMX 3axay -
Kax omnpeienqdrcd Mo ¢opmynam

H-—%L—» (86)
D= Ly Q/rUBmX (L -L,-he)s (87)

2L %M(HL!#)

q”- (88)

RH U . (s
e i ey

P= P Hy (90)

Hn
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Ecan BTOpas 3akayka Bo3dyXa NochnenHss und { —Tas
3aKadxa noclenHsisi, TO pacder BeayT ciaeAyiouuM obpa -
30M. 3a6ofiHad BEICOTA BO3AYWHON MNOAYIUKH

H _(L‘O-L ) u (91)
3ab” q’m ?
OaBlleHHe B Heil

Pt = Y (Hus +L L. .

Llaﬁ'xemxe B BOSAYWHOA NOAYIKe MpHU NoCienHelk 3a -
KayKe MnpocH BbICOTA BO3AYWHOR NOAyUIKH Hno: onpeaensr-
CHd MO 38BHCHMOCTSM

P =(HtL LR, )Xm ; (93)
Hnmz hc"L:L-*-L,,\/(hc-t;L,)i piaémHaaS ; (94)

roe LIL ~ AVIMHa ONyWEeHHOX KONOHHEI A0 HmOCNeAHe H
3aKaukd BO3AyXa, M,

B cnyuae, eClM COOTHOWIEHHE MEXAY BennwmnaMnhcaqHJ%,
p[,HT; u X)‘( HMeeT BHA

2 H -Ox
her|* 2

BO3MOXHOE NpHPAlleHHe KOJOHHB Hal MOCTOM A0 HAOCTH =
MEeHus Harpy3k# Ha Kploke, paBHO# Tpy3omoNbeMHOCTH 6y-
poBOji YCTAHOBKH, ONpenenurcs GopMymnoH

al,=h, =77 (96)

2 g
raoe

h’z he QUL hegU? LPHU (e

—1;2&%"8’"5 maﬁ%?fg—i; mxi{m(‘}#‘%)

=Yy (98)

’ (95)




a4 BLICOTAa ee
Hz-‘-hzﬁ“hc-AL, . (99)

Ec:mZAaneaucu'r h-c » TO NpHpaleHHe KOJIOHHHI,daB—
7eHHe B BOGAYIIHO} NOAYyUIXKe M BLICOTA ONpenensiorcs IO
¢opMmynam (768)-(94).

4.8. ©I{YMHE BH €HHero [apileHHS orpa -
HUYeHa NpOYHOCTRIO TPYG, Ecim orpannuena pennunna BHyT-

peHHero N&BleHHs Ans Tpy6, a Hauboinbllag pasHOCTb Aap-
JeHus B Tpy6ax m 3a TpyGaMmu ObiBaer B INOJIOXEHHH, OKA~—
38HHOM H& DHC. S8, 6, TO NpUHHUMAT

pz” = pﬁ,si (100)
H2H= —?(’f_ (101)

Wcxona us sasucumocren (56), (57), (73), nonyuwmm

hﬁ‘ngf *\/‘%1‘*'*'%‘1 g (102)

\'h:%’\/—"z?—*%i'-s—‘ (108)
Q-_—}-\,IXW (104)

Nanpueunit pacyer napaMerpoB CIyCKa KOJIOHHbBI Be -
AeTcd MO H3JIOXKEHHON Bbille MeTOAHKe, NpHyeM Ha BCEe X
aranax NmoAKadyku Boadyxa Heo6xoAuMMO cobiodarb YCIOBH e

P-R,Ye<Bye. (108)

4.4. Cnyuaft II. BoicoTa BO3AYUWHOMN NOAVIUKHM OrpaHHYeHa

ngmog ONyUeHHO} XOJIOHHLI, B sroMm cny4yae BBICOTY BO3 -

OyUHO¥ MOAYWKH NPHHAMAIOT PaBHOJ AJIMHE ONMyWEHHOH KO=

JTOHHbL
HI =L, : (106)
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pi:(L'I—h’C)X)K' (107)

DanpHeiumii pacyer napaMeTpoOB NOAYIIKM M CHyCKa TPy6
penercsa no ¢opmynam (76) - (94). llpn sroM uckaoyaior -
cs ciayyau, korna Nj MeHee KpHUTHYECKOro H Grzn 6onee
Beca Tpy6 B CKBAaxMHe,

4.5, ngqaﬁ I.H. Qaanex-me B_BO3AYUIHO} MoAyliKe orpa-
HHYeHO JapileHHeM KoMllpeccopa. B cayuae, ecau

8
[)m(pK(pE, (108)

pacuer BSCIGTCH 10 MeTOOMKe, M3NIOXKEHHOR B M.4.2 H TIpH
pacdere I UpUHMMAIOT

Esz . (109)

Ecnn npu aToM Ko/MOHHAa He onymweHa Ao 3a6os, TO nep-—
BbI# MOCT JIMKBHAMPYIOT M yYCTAHaABJIUBAIT HA YCThbE HOBBIN.
Tlpu HMBKHMX NaBlneHNsAX KOMNpeccopa BO3MO XKHO

2 (9rlU-
8 hc< X)K :'u

h? >\ 4B H (929 )

3)«9721 .

B nepeoM cnydae mapamMerphl BOSAYWHOH NOAYWKH H
ON¥MHY TpUpalleHus KOJIOHHBI oNpenensuor o ¢opmynam (76)-
(94), Bo BrOopoM -~ mo gopmynam (100) - (104).

5. METOIHKA PACHETA CIIYCKA KOJIOHHHI
[NPU YCTAHOBKE BTOPOIO MOCTA

[Ipu ycranoBke BTOpPOro Mocra BeC TpPYG B CKBaXHH €
NpeBOCXOAUT IPY30NOABEMHOCTL Gypopoit ycraHosku. Pac -
9eTHBI® CXeMbl MOT'YT OLITh ABYX BHUAOB, KaK M IpH CIyCKe
H& nepBOM MOCTY, M aH&/IOTHYHbI CXeMaM, IOKa3aHHbIM  Ha
puc.5 u 6. [leppas - B cniywae onycka KO/IOHHBI IIp4¥ paso-
BOf saxkayke BO3AYXa, BTOpas — NpH CTYNEHYATON 3aKauke,
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5.1. KonoHHa onyckaercs Npn pasopoii 3akavke Bo3dyXa,

MeTroanka pacyera # GOPMYJbl AHANOrWYHLI NMPUBELEH H b M
B Nn.4.], HO 3HAYEHHS BEJMYAH, BXOASAWMX B GOPMynrl 6y -
OYT HHBIMH K OllpefeNarcs pacueTHon cxemoit (pue.5).
BricoTa BO3AYIWHON MOAYWKH B 3A6G0MHBIX YCIOBHAX KOJIOH—
ot (puc.5, B)
H GoCy |
2305~ (110)
9x

[lo popmyne (55) 6yner ompeaensarncCs Psaé',. Bce oc -
TalbHbl€ pacueTHble KOHe4YHhle NapaMeTpbl X IPOMEeXYTOodY ~
Hbl€ MX 3HAYEeHHH, a4 TAKXKe OCOGEHHOCTHM M3MEHeHHS W B3a-
HMOCEBS3H, BhIpaxeHHbie B popmynax (65)-(68), ocrawrcsa
B CHIe.

5.2. KonoHHa onyckaercs IpH CTyNeHyaTo# sakaHdke
poanyxa, [ng ynpowenus ¢opmyn M pacdera He 6yn e wm
yuiThiBaTh "OTpPHUATENBHYIO NONpaBKy”’ NpH pacdere Beca
KOJIOHHBI B CKBaxnHe. Hauanbuble nmapamerpeir;, H{142
BO3AYIWHON MOAYWKH ONpeAelMM IO MerOAHKe, H3JIO0XKEHH O i
B N.4.2, 1 dopmynam (69)-(75).

BoaMoxHoe mNpHpauleHde KOJIOHHBI Hal MOCTOM

_H 2. ¥ "\ U "y
AL,&- 2. q’q{if G) (1)

rae szz- BLICOTa BO3AYlIHO} MOAYWKH, NpH KOTOPOK Bec
KONMIOHHbLI Ha KpIOKe AOCTHr I'py3olnoabeMHoOCTH GypoBoit yc-
TAHOBKH, M.y, — BeC KOIOHHbH B CKBaXHHe NpH ycra -~
HOBKE BTOpOTO Mocrta, H.

20 onpeaendM no gopmyne

H _ufz G*hcqhu M*‘M(IIZ)
22 20, L*Qu) VUG L+ Gu)?

Narneune B Bo3AyWHOR Doaoywke, coo'rae'rcrayxou)e e
NOrpyXeHUuIo Mocra Hal ompeneNuTCH IO BhIpaxe -
HAIO, aHanoruuHomy dopmyne (78)

%.f(Hz-z*ALf.z”hc)X,x- (113)

33




[TpoMexyTouHble 3HAYEHHH BHICOTHI BO3AYWHOR MOAYWKH
H AABIeHME B Hell 6yAyT ONpenensaTbCs MO 3aRaHHBEIM INpH-
palleHMsiM AMHHb KOJIOHHBI Hal MOCTOM u3 ¢opmyn (111) u
(113).

Ecnun xonmonna Moxer ObiTh ONylleHa IOCH€ BTOPOH moad -
Ka4kKd Bo3[yxda, TO IapaMeTpbl BO3AYWHOH MOAYW KM  Ha
3TOM 3Tane pPaCCHHTHIBAIOTCH HCXOAd U3 HEOOXONHMbIX 3a-
6OHHBIX mapaMeTpoB H YCIOBHSHA

pir HE S HsaS

Taxk xax AL’u,’ h-C, 8335 , H2.565 H3BECTubl, TO JIEBYIO
YacTb NOCHeNHEero papPeHCTBA MOXHO TIPEeACTaBUTL  Kak

Hi.z(l"lﬂ.Z"ALf.I h-c)Xm rae (M szfz—Rc )X;«: R T

Torna

Hﬁz: hc’ALm + (hC'A Lm. )i staﬁ szaS

Ecnu Bropasg 3akauka He nocCnenHss, ',1'50 MeToaMKa pac-
jyera HapaMeTpop BO3AyWHOR nmoAywkud OyAer axsalorudha
onucaHHoit B n.4.2, MaMmeHenunie Dapamerpsl BOSAYW H O i
NOAYIWIKHM IMOC/e BTOPHYHOR M NoCNedywlNdX HoAkadek 6y -
ayT ompefensrbcs o gopMmynam (112) uz (113) ¢ mnoa-

CTAHOBKOH B HHX COOTBETCTBYIOUHX BEJIHYUMH u .

(114)

6. METOOMKA PACYETA CIYCKA KOJIOHHBI
HA [ABYX BO3AYUHbBIX MOAYIIKAX IIPH
YPOBHE XHNAKOCTH B CKBAXWHE HUXE

YCTbA

Chnyck KONIOHHBI H& ABYX BO3IAYIWHLIX NOAYUWKAaX HOPOH3 —
BOOAAT B Cllyuasdx, OINHMCaHHBIX B paan.ld. Ofmee HeoGXooH —
MOe CHHXeHHEe HAI'DY3Kd Ha Kpoke 6YypOBOA yCTAHOBKH B
KOHE@YHOM IHOJIOXEHHH ompedensercsa dpopMymoi (43).

SdpexT AeHCTBHS NepBoil BOBAYIUHOH NMOAYWKH CTpeMar-—
csd MCNONL30BATE MAakcumainbHo., Pacuer ee mapameTp 0 B
NPOX3 BOA AT IO METOAHKEe, H3JIOXEeHHOHh B nm, 4.1, 4.2 "
dopmynam (60) -(62), (69)-(90).

Ha puc.7, a nokasaHo NoclelHee MONOXEHHEe KOJIOH H bl
M BO3AYWHOH NOAYIIKH, HePel yCTAHOBKOH# BTOPOTO MOCT a
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H coanaHMeM BTOpPOH BO3AYIWHOH NMOAYWKH.

l'lo H3 BEeCTHbIM n, KOHEYHOMY IHOJIOXEHHIO KOJIOHHBI H
neppoft BoaAyWwHOR moaymkyu (puc.7,e) onpenensoT ee na-
paMmerpnl no ¢opMynam

: ¥ _
Hf.saas.:—‘———‘;f‘[‘”s*\/(m ‘LL‘ +Tp"ti“ ’(119)

Réaa.:(ALfsdﬁ-hc"HmaS) ’ (116)
G306 Hisss G - (117)

[IpoMexyToyHpIe NapaMerpbl BO3AYUIHOR NOAYWXKH pac -
CUHTLIBAIOT IO 3THM Xe ¢opMyiaM, LOACTaBIASA COOTBET=—
CTByOUM¥Ee BeIMYMHBI IpUpameHds AJIWMHBI KOJIOHHBI Hal MOC—
TOM,

[lo napecTHOMy O6umIeMy HEO6XOAHMOMY CHHXEHHIO BE —
ca KOJOHHBE!I OT AeHCTBUS BO3AYWHBLIX NMOAyLIEK . MGFA 5.
u3 sasucumoCcTH (43) HaxoAsaT HEOBXOAMMOE CHHXEHHEe, KO-
TOpoe AOMXKHA JaTh BTOpAas BO3AYWHas NOAyUIKA B KOHed -
HOM NOJIOXEeHNH Lrpj 388 - BricoTa BTOpOit BOsAywHO mno -
Oywkd B 3abOHHOM HONOXEHHM ONpeNesieTCs II0 ¢opMyae
(47), a napnenue B Helf no dopmyne

p?..ao&.‘(l-‘o- L‘n-hc+Hz.sa5)Xm ’ (118)
[TeproHauanbHple NapaMeTpbi BOSAYUHOH NMOAYWKH 6Y —
Oyt onpenenarbCsa BhipaxeHuamn (56) - (66) c noacraHos—
KO#t B HHX COOTBETCTBYKWUX BEIUYHH, UCXOAS H3 CXeMEl
pacdera Ha puc.7.

Beauuuna 12. ( u BhlcOoTa BOSAymHOM HOOYWKM ) Or -
PAHHYEHh YCIIOBHEM CYMMAPHOHR BLITAIKMBAalOWeH CHIlbl 06e-
HX BOSAYIWHEIX IOAYIIEK B IIOJIOXEHHH, KOrA& BTOPO# MOCT
(puc.7,B) morpysurca N0 yPOBHS XHUAKOCTH B CKBAXHHE.
LomxHEl cofmonarbCs yclnoBugd

Gr‘.{.np-i-cng,.z,ns L,.,,,Hcf/rli ; (119)
Gﬂz.lﬁé Lﬂmq’tu-Gﬁnp . (120)

Cm.np H G,-zlﬁonpenennm nmo tpopMynaM
C’l'~mp: n.npq/m ; (121)
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GrzzﬂzHIZH(?/m : (122)

Ecnu rp.aM » Olpeaensemoe Mo popmyne (122), ne co-
orsercreyeT ycnosuic (120), TO DPUHMMAIOT MeHLWYIO Be -~
AUYHHY ¥ 10 38BHCHMOCT SIM

G (123)
Hiom= _ﬁm
- ) S

P _-H X (124)
2 T2M (™
onpenensgoT npelelibHbieé NPOMEeXYTO4YHble NapaMeTpel BO3 —

OYyWHOA MOAYWKK, a Mo HMUM M popMmynam (56) - (58) mepso-
HavalbHhie.

B TaxoM cayuae KojloHHA He MoOXeT GHTHL ONymeHa NpH
oaHO# 3akauke, [lorpe6ylorcsa noAka4ykd BO3Ayxa, B Ta -
KOM Koau4yecTBe, Noxa He Gyder QAOCTHCHYTO PABEH C T B O

NPOM3 BEAECHHU I
pzsacS I'iaas = pm»c‘ Hasi » (125)
roe P

nfL’HmL- COOTBETCTBEHHO NAaBJlIeHHe B BO3AymHO#f OO -
aywke, H; ¥ BpicOTa ee Ha naHHbIH MOMEHT NpH OdYepen -
HO}i 3axauxe BO3NYX&, M.

BenuuyvHy NpUpaumleHd sl KONOHHLI HAA BTOPBIM MOCT O M,
np# KOTOpo# 6yleT NpoH3BOAMTHLCH OvYepedHAs NMoAKa vk a
BO3AYyXA MOXHO ONpEAEeJIHTh I'PapHYECKM, N0 METOoAHKEe HU3 -
JIOXEeHHO## B pasn.d.

[Ipy npoMexyTouHnX moaxayxax BbLICOTA BOIAYWHOHA OO —
AYIWKHA Ha -KaXAOM 3Tale OrpaHHYMBAETCH C OAHOR CTOpPO -
HBl YCNOBHEM, BhipaxeHHnM ¢opMmynok (119), T.e. Buran -
KMBaowasg CHia O6eUX BO3AYWHBLIX MOAYWIEK He AOJ/LKHA 6HTb
fonpile BeCa KOJIOHHbBI B CKBa)XuHe, a C APYTOok CTOpP O HH
ycnorueM dopmynawm (125), T.e. oHa He NOIKHa OGuiTh GOonNb=—
we Heo6XOnMMOIil onpenenseMoii KOHEYHBIM I[OJIOXKEHNEM KO-
JIOHHbI B CKBaxuHe,



7. PACYET OTBEPCTHH B KOJIOHHE
A5, BXOAA XHUAKOCTH

[Tocne cnycka o6calnHO#l KOJNIOHHBI H3 IIOC/IedHel BblIIYC —
KaloT BO3AYX. YYUTHIBAS, 4YTO BXOA XHAKOCTH B ofbcanH y o
KOJIOHHY, IIpH yCTAHOBKe ee Ha 3a6olf nepekpbiBaercs,B KO~
JIOHHEe [ealT OTBEpPCTHMS BblIlIe TOi YacTH, KoTopasd lnorpy-
xaercg B umaMm, OrBepCcTrs HeoOXOAMMDBI AN 3anojIHEH H f
NOJIOCTH KOJIOHHBI IIOA MOCTOM XHAKOCTBLIO  Haxoddueid-
C8 B CKBaXWHe, B MOMEHT BhillyCka BO3AyXa, 4yroObl KOJOH =
HYy He AedopMHpOBANO HAPYXHBIM [aBll€HHEM XHIAKOCTH.
CKOpOCTEL 3anojIHEeHUs KOJIOHHbI XHAKOCTbIO AOJKHa COO T -
BeTCTBOBATE CKOPOCTH BbiXOAAa BO34AyXa, a4 CleNoBaTreilbH O,
nAHaMeTp OTBEPCTHH Ald BXOAA XHMAKOCTH B KOJIOHHY AODKEH
ObIThb B ONpEenenieH’Hoil 3amiCUMOCTH OT OTBEPCTUS Aad
BBINIYyCKA BO3AYyXAa.

CKopoCTL HCTeYeHHS BO3AyXa uepes ONpenelleHHOe OT -—
BepcTHe omnpenensior o ¢popmync Cen-BeHaHa

’13’-_-.\/2%3’_—1 RTB——EL kf@" ) (126)

raoe ’U} = CKOpOCTL HCTEedYeHHs rasa, M/cek; R - anua -
6aruyeckas NocrosHHag rasa (cna poaayxa .h, = 1,405);

; — Rapnenue rasa B cocCyae, H/M2; ~ [NaBlleHHE
rasa Ha Boixode, H/m2 (mpu Bhinycke B arMocdepy oHO
paBHO aTrMOCPEepHOMY AAaBIEeHHUI0); - ydenbHag rasopa €
nocrosHHas (ong soanyxa R =287 [Ax/xr. K); T ~abco-
moOTHAS TeMIeparypa Bo3dyxa, K.

Pacxon posnyxa B enmmuuy mpemenu

Q5 "U'CO > (127)

rae C)a‘ pacxoa Bosiayxa, M3/cex;w - njowaak ceye -
HAS OTBEPCTHA A8 BbiXoAa BO3Ayxa, M.
Oreepcrue Ong BXOAa BOAbI ONpeAensieTCs NO dpopMmyne

C.sz = (%) ,
CollVLg %‘ﬂ- Coﬂ\/29 Fan.  (128)

X 2
rae (J, - mromans orBepcrms Ang mxoma BOMBI, M- ; flL- KO-
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appuuneHT pacxona (Ana KPYrioro oTrBepCTusi B CTE€HKe KO -

JIOHHbI</LL2=O,61); % - yckopenue cpoGoAHOrO maae —
HUd, cM/CS; PSH— noftycTumoe HapyxHOe QaBleHHE Ha TPY-
&b, H/M2; % — YReabHbli BEC XUAKOCTH B CKBAXH H e,

H/m3; C° - 6e3pasMepHbIft KO3¢ppHUHEHT, PABHbIA CTeNeHH
cxarHs BO3QyXa K Hadany ero BbINYyCKa.

KoHCTpykuusa kianaHHOro yCTpoOiicTBa MMeEeT Oollpel € =
JleHHOe OTBEPCTHe M BO3MO XE€H Cliyyall ero NoJIHOr'o OT -
KPbITUSl W BBIXOA BO3AyXa 4Yepe3 BCe CeyeHHe B aTMocde -
py. U3 aroro ycnosus Heo6XOOAMMO MCXOAMTH NpH Oonp e -
nenennt CJ1 « YuurniBas, 4yro obcanHas KOJIOHH& MOX € T
npuieraTe K CTeHKe CKBaxXuHbl, 4 B pe3yabTare d4ero or -
BepCTHE /A BXOoda BOAbl MOXeT ObITh NEepeKphITO, HeoGXo—
AHMO B CTeHKe o6CanHOit KOJOHHBE! AejlaTb TPH OTBEpPCTHSH
noa yriom 120° ApYr K Opyry.

METOOUYECKUE YKA3AHUA MO PACYETY
CIIYCKA B CKBAXWHY OBCAAHbIX KOJIOHH
HA BO3AYIWHOW MOAYWKE

HayuHbi#t penaxrop B.H. Tanp

JlureparypHerit penaxkrop JI.A.l[lopy6ai
Texanueckuit peaakrop A.'.Boponuosa
Koppextrop HU.A.Coasp

lMoanucano k mewaru 4 aerycra 1978 roaa.
O6vem 1,9 yu.~nan.a. Tunpax 175 ska. 3akas Ne 143.
Poranpunr BUOTEM, Bearopoa, bB.XMeanHrukoro, 86,
llena 28 xom,
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1. Meronuka pacuyera cChnyckKa KOJIOHHBI NPH YPOBHEe
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1.1. Canyvain 1. KononHa onyckaercs oo 3abos npH
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1.3. Caywuait lll. BeicoTa BO3AYIIHON NOAYIWUKH Ha
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