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MTPEAUCITOBUE

B HacToamEx MeTOooHNeCKkNX peXOMeHROAUNIX HINOXKEN PaAC~
98T HAABHr4 NbAa B 3AMKHYTHX BoAOoeMax HA OTKOCHHE Ge-~
POro3amHETHAEI® COOPYXEHES R 3eMAEHOE NOJIOTHO XKeNe3HHX
Jopor OT TOMNEePATYPHOI'O pacmEpPeHNS neAsSHO'O RONA, BET-
pa ¥ TeYeHNS BOAB B YCNOBASKX CHNOMHOro NEASAHONO MNOXPO-
pa, PeayneTaThl pacueTa peXOMEHAYeTcs HCNONLIOBATH NpK
NPOSCKTHPOBAHRR BHOBb CTPOSMIAXCS K PEXOHCTRPYHLYGMLIX Ke-
Ne3HLIX HOPOr, & TaKkxe 0Gepero3amETHLEIX COOPYMEHHH OTKOC-
HOIr'O NpPOPHNH, BXNIOMAS BONHOracamue OepMbl B3 HECOPTEPO-
paiHOH ropuoft macchl, [lo pasmepamM Hansura nbaa raanexar
onpejenceHE® BLICOTHAS OTMeTKa OGpOBXH 3eMASHOr0 NnonoTHa
B ero nonepedrRbifi NPoPANL, & TaKXKe WRPWHA H NPpodAAL OT-
XOCHOI'eo OepelrOSAIHTHOO COOPYXEeHHH,

B ocrony pacyera nonoxens rpeBopanss CHrIl [1-30-708,
CHull I1,06,04=-82, CH 288-84, CH §28-80, TeopeTudeckye
paspaSorku B.B.[lpockypskxosa u B.[1,Bepaernrkona (I'TH,
1868¢,.), K.H.Kopkasuna u B.MCamourgra (HHMXT,1871r,),
a Taxxe QaHlble HATypEbX Ecchedosanuft M,UU,Pypmana w
HHAurep (MUpxyrckas o6cepmaroprs ¥M, npod, A,B,Boa-
HeceHcKoro [ocxoMruapomera) ¥ Aap,

MeTroanyecxkHe pexoMeRnaOMd BpeMensbie, OMH npennas-
HagYeHsl Ang HPOEeXTHHIX HHCTHTYyTOoB Munrpanccrpos CCCP,

MeroaEdeCKHe pexOMeHNALHE COCTABAGHH B Y epPHOMOpD-
CKOM OTHENOeHRR MOPCKHX (epero32WNTHEIX COOPYXKEHER XM,
AMKnanosa [ITHHUCa xaua,rexn.mayx E, K, peuxmensbiym,
sExenapame [.0I',3y6aperxonost 1 /1, UH.CynpyHoasn,

{lpeancxkennd B 3aMeXNaBHg ChefiyerT HanpaBiliTh no af-
pecy: 354002, r,Coun, yn.fH.,da6paunyca,l , HepaoMopckos
ornenenne UUHWHCa,

3ap H epHOMO PCREM
OTAEeNEHES M
B,B.Kos anes



1. OBUHE TINOJIOXEHHWA

1.1. Hactoamre MeToavueckHe peKOMeHAAaAUUWH AonyckKaeT-
cq NpHMeHAThL TIPpH olipenerneHUd pasmepa HaaBHra nbaa B
3aMKHYTbIX BOoAOeMAax Ha OTKOCHble HeperosammuTHbie COOpPY-
MEHHA U 3eMNdHOe NOJNIOTHO XeJle3HbIX Oopor, Koraa 3TH
HE&ABUIH BO3HUKA&IIOT NPH CHJAOWHOM NeAdHOM TNOXpoBe noa
aeficTBUeM TeMMepaTypHoro pacliHpeHHs nLaa, Te4yeHHS BOAbI
M Berpa, Pe3ynbTaThbl onpedeneHHd HaABHI'AG bA& HCIONb3Y-
IOTCH NMPH NPOSCKTHPOBAHHHM BHOBb CTPOHANIHUXCH COOPYXEHUH:
IeMAMHOIO NMOJMOTHA Xele3HblIX ¥ aBTOMOOHNBHLIX HBOpPOr, Aa
rakxe Gepero3amHUTHbBIX COOPYXKEHHA OTKOCHOIoO NpodHNs,BXKI/IIO-
yasg BoJAHoracamue 6epMbl H3 HEeCOPRTUDPOBAHHOA ropHoA mMac-
Chi,

[l py Me g aH u e, [lon 3aMKHYTLIMH BOAOEMAMH IO -
HIHMAIOTCH o3epa, BOAOXPAHUHARINE i1 yH6OKHe 38NHBA MOpei,
nepexkpbiThie faMbaMH, o KOTOpbiIM B 3WMHee ppeMs obpa-
3yeTcd 1o BCeH aAKBATODHH CINAOMHON NeAdHOR NOKPOB.

1.2, Ilpu pacuerTe HaaBura nbA& Ha COOPY.KEHHH cCleayeT
onpenendTs MpeBbllieHHe OPOBKY 3eMAYHOTOC NOJA0THA Han
pacieTHbIM YPOBHEM BOAOEeMA H NOoliepeYHOe CeYEeHHe 3eMIId-
HOI'O TIONIOTHA UM Oepero3allHTHOTI'O COOPYXEeHHSd C y4eToM
TEeXHAKO~32KOHOMHUYECKON LeNneCoOOPA3HOCTH CHABHXKH OCH 3€MNe
NAHOrO INoJIoTHaA OT Hepera, CO304HHY HCKYCCTBEHHOR OTMe-
N WA NMPUMEHEeHHd MAaCCHBHbIX Oeperol3alidTHbIX KOHCTPYKUIH#H
(cm. CH 288-64, nn, 11.4).

1.3, Cornacno CHulIl I1-39-76, nn, 1.2 v 3.8 (xenesnbie
gopory kxoner 1520mMM), 3amuTa OT HAOBHr& nbia xele3HO-
JOPOXHOI'O MONOTHA A0OPOT” BCeX KAaTeropHil, Kpome 1Y-Y,
AOMXHa obecneunparThbCH KakK An9 CoopyxXeHH#t 1 knacca kKanu-
TaNnbHOCTH,

[T pu Meuuasnun e, And KeneaHbix sopor 1¥Y-Y xare-
I'OpHi, aBTOMOOHIBHLIX MATHUCTPAIEHR H THAPOTEeXHHYEeCKHX
COOPYXeHHHR KnacC KX KaluTanbHOCTH yCTAHAaB/JHBAETCH IO
pe3ynbTaraM crnenH’ankliblXx HCCAedOBAHHH,

1.4. Hactoamue Meronnyeckne pPeKOMEHOANHMH AOMNYCK A€ T-

Cs HCNoONnb30BaTh AN pacyeTa HaAABHUra nbAa HAa COQPYAEHHHA
4
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NpH CHAeAYIOMUX YCAOBHAX:

B 3MMHee BpeMd BCHd AKBATOPHY BOAOEMA HNOEKPLIBAETCH
NTHhAOM;

B JIepHOA SHMbLI COXpaHdgeTcsd HIM NMOHHKAaeTcs {cpabarhi-
BaeTCcd)ypPOBeHb BOAOEMaA ;

110J10C8 HENOABHXHOIO Nbila-~NpPHNAS OXBATLIBAET BeChb [18-—
PEMETPp BOOOeMa;

BpeMs HaAABHIa nbAa HA b6eper HIH COOPYXEeHHE COOTBETm
cTBYEeT 3HMHeMY HAH BeCeHHeMYy, meped BCKPLITHEM BOXOeMa,
neproaam;

Haubonbluad TOJMIMHHEA /1bAa B BoaoemMe He npepnimaeTr 1,0 M,

1,0, MetoguieCckiMH pekKoOMeHRNAONHAMH He pagpeuiantcd
MoNb30BAThLCH:

[IDH BO3MOXHOCTH YAJIMHeHVT jnensHoro nong (ONpH ero
reMIepaTypPHOM pACHIMPeHHH) B CTOPOHY OTKpPHITO# BOALI,pac-—
nosIOXKeHHOR BAONL Oepera 3a rpa”Huliefl npunas,

ecny HeperosamHTHbIe COOPYXEeHHd BRIABHEYThHl B 30RY
nnapapmero nabaa, T.e, 34 'DAHHLY IIpPHIIAaL,

1.8, Tonmura npoae ¥ ero QPUBHKO~MEexaHHYeCKHe CBOHACT-
B4, BXONASMHEE B pacHeT HaBANA N1hAa H& COOpYyXEeHHe, HOK-—
Hb! YCTAHABJAHBATHLCH IIO0 AS8HHEHM HATYPHHX HabloHeHuR ¥
HCCeaoBaHuf 3a NepHod He MeHee D neT, 4 TAKXe N0 MAaTe-
pHanaM HIYHeHdS Apylrdx aHAROTHYHBIX 0O0bexToB, [lo pesynb-
TaATaM HIYHYeHHS eloBOro pexuamMa BOAOeMA AOMKHO OBIThH
IpoBeaeHo palOHHPOBAHME HMOMAAH JENgHOI'Q HOKpPOBAa NO era
IIPOYHOCTHRIM XapaxTeprcTHkaM (pas3psxeHHHA, Cn/AO4YeHHuIH,
MOHDJIMTHBIR leAgHON TNMOKPOB ) M pa3MEmeHHK CTAHOBBIX ThRe~
HIHH,

Hcxons w3 pasMemeHdas B [1jlaHe MOHOJHTHOrQ AeAdHOro
NIOKpoBAa A OdankHeflIHX pacyeTOB YCTAHARIHBAQTCH (10710~
’KeHHAe NpfEMoyroneHo# cHCTemMbl koopauxaT {psc, 1), 3a ock

X npuHuMaeTCs OPOAONLHAS OCh MOHONYTHOIO NelfBoro
nokpeea 2Ly, M, 3a ock Y -~ ero mupsra B, M, Hauano
KOOPAHHAT  pAacCHONOXEeHO B CepedHHe MOHONHTHOI'O TOKpoRa,



Purc, 1. lipuMep pacnonoxeHHd CHCTeMbl KOOpPAHHAT
B BOmOeMe!

1 - rpasuna MOHOIHRTHOTO NeAdHOI'O Noxpopa; 2 -

KOHTYP leAgHOro IOoXKpoBA, DPHHATHLIA O/d9 pacieTAa,;

3 - MeCTo BO3MOXKHOIG HAaAABHIA NbIa HA COOPYXEHHE

2. HCXOOAHBIE OAAHHBIE AJId PACHETA

2.1, PacuerHriMi ypPOBHAMH BOIbLI B BOOOEMEe SBISIOTCH
YPOEBHHE B [HePHOA OTKPLITOHN BOALI BO BpeMf QOPMMPOBRAHHSA
Ha IJidAe HanlneckKoBEx $0opM abla, NeloCTaB& H BCKPLITHA
(prc. 2).

B 2a8BuCAMOCTA OT KJacCa KallRTajibHOCTH COODYXEeHHNH,
3aMAMeeMOoro OT HaABHIa nnpa, 00eCHEeUeHBHOCTHL PACIETHBIX

YPOBHEeH BOAL! B BOAOEMe MIPpHHMMAEETCH [0 ciaeaypmeld rtad-
JIK1e,




y S0 (7/
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Puc, 2, Pacuerdrie ypoBHH BOABI B Boagoeme:
Yp (1) - ypoBerb OTKpHITO# BOABI; }’p(2) ~ NepHEonA NeNO0 -
crasa; Yp(3) - BCKPBLITHE OT nbAa

Knacc KanuTalbHOCTH COOpy-

XeHHH 1-1 Y

OfecnedeHHOCTL ypoBHeH BO-
aAbl B Bopoeme, % 1 20 50

[l pu Me g aun e, PacyueTHole yponxre ana 1-Ul xnac-
COB KAIHTANbHOCTH COOPYXeHEA HeOOXOAHNMO NPHEHMATDL IO
HAKBBLICIWIAN TI'OOOBBIM YDPOBHAM, And 1Y Kknacca = 1o CcpelHe-
I"OAOBbLIM,

2,2, Ulppnna nonockl HaniAeCKoBbix ¢OPM nbA& Ha NOBEPX—
HOCTH OTKOCA& COOpyXeHd B OCeHHe~3HMHHA NepHOA AQ 1@«

AOCTaBa NIPHHHMAETCH PABHOHR lUMpHAHe HaxKaTa pacdeTHBIX
BONH H ONpeAefiseTCH B COOTBETCTRYH C TPebOBAHHAMHEK

CHrll 11.06,04-82, n, 1.14, popmyna (25).

H pr MMew a HHu e, lonyckaeTcsd WAPHRY EAIJNECKOBhIX
dopM /NMhAA& HA NOBEPXHOCTH OTKOCA& COOPYXEeHHS ONpeAeifTh
O WHPEHEe HakaTa BONH, HONYYeHHRHOE IO AGHHBIM I'HAPOTEX—~
HHIEeCKOI'0 MOQENHPOBAHH4,

2.3. BenyunHa noHUXKEeHHS NOBEPXHOCTH n1khAAa B BOHACEMeE
B pe3ynkTaTe yMEHLUIeHHd INPHTOKaA HIAH CPADOTKH BOAW B
NepHOA OT J/lenocTaBa A0 BCKpbiTHY (CM.pHc,2) HaxoAuTCH
KaK pAa3HOCTR OTMeTOK ypoBHe# Hj, M,B COOTBETCTBHW C
Tadnuuemn,

T



2.4, Ulnprra npunas (HenosnsmxHEol nonochl bAoA BAOIL
fepera) HaMepaeTCs OT ypeaa BOAbB A0 ARHEHE CONPSXKCHES
nonpoAHcH HNOBepPXHOCTR nblda C OHOM HIIH C HOOBOAHOH
4 acCThIO OTKOCHOro coopyxeunuss, Or ypoBHY BOoAb! B MepHON
pegocTaBa MHHHE CONpsAXMeHHs /Abha C HHOM HaAxOOHTCY Ha
rny6une Hg+ hg , Mmyrne hy - pacuernas ronmuna nbaa
oGecnegdernnocTro 1 %4M,

llinprea npunas € , 4 (cM,prC,2) BHRHCAgeTcs MO fop-

MyTe
Er={Hpvhy)ctgl,, (1)

roe Y, — YI'O/1 HAKJ/IOHA NMOBEPXHOCTH OHA K T'OPH30HTY,
pan,

2.8, Inapa n BHICOTA HaOBHra NILA& HA COOPYXEHHE OT-
CAIHTHIBAKTCH OT NHHERHE CONDAXEHUA HHXHeR NOBEepXHOCTH

nkOQ € OHOM HIH OABOAHLIM OTKOCOM CoOpyxeHHS (Touka
A Ha puc, 2-4).

AL ARl Rl R L

b3
-""""'_99 A

Puc., 3. PacueTHas cxema HaaBEra nNbOA Ha OTKOC
COOPYXeHHS



Yo (3) B
BN OE BN =S S

Puc, 4, Cxema pasMelnieHHs 3eM/AGHOMO NOJOTH& B 30HE
BOBMOXHOT'O H&ABHI'a AbLAA

2.6. Onusa onvocsjofiHoro HenBuI'a NbA& Ha OTKOC COOpPYy-

xenna €. , M (cMm,puc.3) onpenensercd no dopmyne
© Pgha(siny, + fqcos¥g)+c ]

roe qQ - MTHHeHHAad HArpy3Xa Ha COOPYXeHHe 0T nefACTBuA
nengHOTO MOKPOBa,  Kil/mM}

Y. - yron orkoca, Nno KOTOPOMY NPOHCXOAHT OAHOCIION-
Hbl# HauBHI* /ikAa Ha COODPYXEHHe, PAam;
fy — xoadduuveHT TPeHHd 5bAa NO NOBEePXHOCTH QT-

KOCas;
P - nnoTHOCTh bAA, xr/Ma;
g - YCKOpeHHe, M/ C2,
C - CHna - chenneune awna, xH/wm2,

2.7, Bricora oanoc/n0#AHOO HaABUI'& nhAA Ha OTKOC COOpy-—
xenygss Hg, M(cm.puc.3) HaxoarTcd no $opmy.e

Hg = E¢ stn ¥ - hy (3)

B OTCYHTHIBAETCS OT YPOBHS BOAbl, OTRE4AI0meErc HepHOAy
BCKPLITHS BOAOeMa OT Jibia (cm.puc.3).

2.8, Bricora narpoMoxneHusa nbaa B Hasane H_,Mm (cm.
puc, 8) HpH ero HalBHIre HA OTKOC COOPYXKEHHD ORPEHGHHET-

cd no ¢dopmyne
O



9 5uwn U,(CUSL{,“‘F&SCH "P.) _ hd , (4)

Hp—ﬂghd(sin‘f,++‘,c05?ﬂ)+c

rage l.Pp — YI'oqn €CTeCTBeHHOI'O OTKOoCAa aAkhida B HagBalie,

pan;
f, - xosdpduuHeHT TpeHHA AkAA NC ABAY.

Bricora nraa B HaBane OTCHUTHLIBAETCH OT YPOBHY BOALI,
COOTBETCTBVIOHIEI'O NepHOOy BCKPbITHYS BoJAoeMAa OT nbia
‘cMm,puc.3). [lycToTHOCTE nNbaa B Hapane MOXET NPHHAMATDH —
ca papuo#t 50% nepBuHavanbHOro ob6vema,

2.8, [lporaxeHHOCTL HaBana nkpla HA OTKOC COOPYMEeHHS
LA0NL NHEHK Oepera ycTaHaplHREETCH 10 pel3yibTaTaM HAa-
TYpPHbIX HCClIeAOBAHAH MODPONOIHH NOABOAHOA 3CHBI HA pac-
cMaTpuBaeMoM Yyuactke, [lpu stoM cnyuaft Hamana nmia,
BhiY HCNsTteMbI# 110 dpopmynam (2) - (4), oTHOCHTCE K HaHGO-
nee OnacHbIM 30HAM! BepPIWIHHE NOABOAHOI'O KaHkuHA, OMIH3KO
noaxoagmeft x ypesy Bofbl} Haubojiee upurnybomMy MecCcTy
1Ha; ydacTky Oepera, pacunojioxeHHOMYy II0 Hop:.:aJl® K [1po-
A0/ 10 OCH IMOHO/IITHOIO jelsHoro nons (cm.puc.l,rouka 3)
H T,H,

2,10. YranoM orxaca Y, , paid, 0o KOTOPOMY IIPOHCXO-
AXT OAHOC/O:IHbLIH HAOBHI /bJa HA COOpYXeH#e, clefyeT CUYH-
TATh YyTroJn MeXAy TOPH3CHTOM H NHHHAEeH, coedHHAMIlIed TOoY-~
Ky A c 6poBkofl 3eMasHoro nonoTtHa (cm.puc.4d). [Ipn Hanu-
YHH Iéepel OCHOBHOH INOMAIAKOHA 3IeMdHOI'O IIONOTH& ClelE-
anbHO YCTpOEeHHBIX Jjegopel’os yroa Y, onpenendercd nc-
X051 ¥3 BLICOTHOTO NONOXMEeHHsN KX I'pebHHA,

2.11. Koadbuunenr Tpenua nbaa 4 IpH Hanpure
nbJa 12 CTKOC COQpYXKEeHHS NPUHAMAaeTCH pPapHeIM KOshdUHU -~
SUTY CIaTHYECKOI'0 TPEeHHS:

Hanaur neoa Koasbdbuunenr rtpenug ¢

IO 710 JIBOY eesvsssensavsasescernranssncenssones U,10
[10 COTOHY severnvoreassecsossoinsonssesvensessssans U, 10
FIO PPYHTY tecevrrasscnressrestiiecssenssserersensas 0,15
Ilo ceexemy cnery Tommunofi 0,5¢cM (ov... 0,17
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Hagosur nena Kosddauuest tpennsa Ff(g

[fo cRexeMy CHery TONMMBHECE 2 CM .iieesese 0,27
To xe TONIHHOR 18 CM ..iviervcerocasascesss 0,02

2.12, Pusuko-MexaHAueckye CROACTBA JLA& AQMKHBLI O~
pefendTbCd HA OCHOBe AOAHHBIXY HATYPHBIX HCCliedOBaHHH, &
NIPH HX OTCYTCTBHH HonycxaeTca npuHamatrs P =840xr/m>;

¢c = 2 xH/M%;, ¥, = 0,36:0,52 pan,

2.13. /lunefinad Harpyska Ha COOpyXeHHe OT NeASHOro
nokpora @ ,KH/M, AedCcTByOINEd B €I'0 INOPU3OHTANLHOMN
[INOCKOCTH, BCII€ACTBHE TEPMHYECKOr'0 PACUHPEHHHS CHJOWHO~
ro (MOHOJUTHOI'O) NeQsgHOTO INMOKPoBA, TEHEHHH BOAbLI H BET=
pa paccyYHThiBaeTcd no dopmyne

=P tPatPv), (5)

rie Yy —~ KO3DPHUMENT HAAEXHOCTH IO HAarpys3kam; NPHHA-

MaeTCHd TIPH KJacce KAallHTaAllLbHOCTH COOpPYyXeHHH
1 - 1,20; [I-1,18; W0 - 1,05; 1Y - 1,0,

P, — HArpysKa OT CHJ/ICLIHOTO /eddHOr'0 NOKPOBA IpH
ero TeMiiepaTypHOM Ppacili¥peHHH, XH/M;

Pg — HaArpy3ka, BbI3nhidaaMad BEeTPOM, T.e, TPeHHEM
BO3AYXa 0 BapPpy)XHy}X HOBEPXHOCTE /eJdHOI'O MO0~
9, KH/M;

p,— Harpyska, phlapiBaeMas TedYeHHeM, T.e, TPeHHeM
BOOHOI'O HNOTOK& O HHAKHKIO NTOBEPXHOCTEL NeddHQ-
ro nons, xH/wm,

2,14, Ilpx H3YYE€HHR nen0BOra PEXKEMA BOAOEMA AOKHK
OLITEH BBISIBIIEHBI H NpoaHaNH3HPOBAHBI BCE paHee IpoHCedllHe
cnyyaH HanapHra nbfAa Ha Geper B coopyxeHHs, [lo pasmepawm
3THX HaABUIrOp HeOOGXOAHMU yCTA&HOBHTL BENHYHHY nHHeHRHOR
HarpysKH g . Ecnr dakTuueckad BenHEdh.aa NHHeHAHOH Har-
pysku Bonpire, YeM BriYyHcneHHag no ¢opmyae (D), To oua
nojpkHa ObITh ITPHHSTA B KaYecTBe pacieTHo#f B Nnpejgenax
N aHHOI'O0 BOOOEMA,

11



3. HATPY3KA OT CII/IOWHOTO NEAAHCOIO NMOKPOBA
[TPU ErQO TEMIIEPATYPHOM PACUHUPEHWHU,
AEACTBUU BETPA U TEUEHHA BOAOHI

3.1. Harpysxa oT CHJIOWIHOIO NeASHOI'O JNOKpoBa NMpH ero
TemnepaTypHoM pacwupenur P, ,xH/M, ompegengercs mo

popmyne

= hd P(x), (6)
e P(x). naBnenn”e B ToOMme nbLAa, KH/Mz, Ha pPacCcTOod-~
HMH X, M, OT Havana xoopauratr (cm.n,l,B) npm
TeMnepaTypHOM PAaCUIEDeHHH;

()
P(x)= P, + ‘_—E—;—-—vth(Lb x*) . (7)
Aneck P, - npenen yupyrocrts nbaa, roe =L, , xoro-

PhIAR IIPH OTCYTCTBHM ONLITHBIX AaBHHIKX Aony-
cxaeTcs NpRHEMAaTBL pabBHbiM B0 xH/MZ;

4, ~ K02¢pbHEUEHT TeMllepaTypHOro JuiHe#AHOTO pac-
IHUPpEeHHd /IbOAa} A8 NPAKTHYECKHX Uenefd ero
MOXHO NPHHEMATE HIpH Temneparype oT O Ao
mMusye 20°C s > CPERHEM paBRbIM &, = 0,000055
(unm 9,5+ {09 ), 1/°C

h ~ KoszpbHUHEHT BE3KOCTH nbaa, klla«a; npuEpmMa-
erca B cooTBercTBuu co CHgall 11.06,04-82,
11,8,7; ucxonueie pgaHuble: t; ~ TemnepaTypa
anLae, °C¢ tp ~ Hawanphas TemnepaTypa
poaayxa, °C, or KoTopo#f HauHHaeTCHd ee HoO-
phitlicHEe} hg ,yin — HAMMEHLIIAA TONMHHA CHEX~
HOT'O IMOKPOBA 34 pPacyeTHbI MNepron, M, YOTa-
HapIppaeMad N0 AaHHLIM HaATypHBIX Habnwone-—
H¥§ a8 nNpE HX OTCYTCTBHH NPpHMHEMaemMad
hs.min = 0; v , - Cpensss CKOpOCTbH
Berpra, M/C;

B -~ wupnHa cnnomeoro ( MOHONHTHOIO) JIeASSHOTO
TTONA, M}

v'é,h_ CKOPOCTEL HNORBIIIEHUSA TeMIIeparTypet ﬂhaa,OC,/q;

12



Ly, —~ NOJIOBHHA AJHHB! CHAOWHON® (MOHOMETHOIO)
eASHOI'O NOJNfA, M, B Hanpas/leHHH ero TeM-
IIepaTypPHOr'O0 paculHpeHHf,

3.2, Cxopocte cMemenra U, ., M/4, nio60oR TOYKE NneaAdHO-
ro nons (nmo HanpasfeHHI0O ocu X ) non nefACTBHeM TeMie—
pPaATYPHOI'C paCliHpeHHs olnpepensdercs uo dopmyne

Uma_g‘:'-Sokp‘D't‘,,x : (8)

MakcHManbEas CKOPOCTh CMemelHd EMeeT MeCTO UDH
I — L,. [ Y

3.3. Harpyaka, Bbhi3hiBaeMad BetrpoM, P, , kH/M, BH-
yECcngercs no dopmyne

pa = Ky U\:;MM‘ELI’ ’ (9)

rae Vw,mar— MAKCHManbHasg cxopocTh BeTpa 1%—HoR o6ec-
NMed4eHHOCTH B NepRBROO HaABHAr'a nbila, M/C,
KOTOpas yCTaHaBniMBaeTcd 10 CHHONTHYEC-
KAM [&HHLRIM B siipe LiTopMa;
Kw - KOoabbpumeHT TpPeHHKS PO3AYIHOIQ HOTOKa ©
HIEePOXOBATYI HAPYXHYIO ITOBEDPXHOCThH Jie-
ASHOI'O NIOXpPOBA, KH‘CQ/MQ, papHbI#

-5
- _3,2R « 10 10
Y o)
3.4, Harpyaka, ebigbiBaeMas Tteuennem, P , kKH/M,

pPACCUHTBIBACTCH 10 popMyne

P =K, ¥ 2l, (11)

roe  VU,max — MaKCHMANBLHAS CKOPOCTb TEYEHHS BOAbl IOAO
ABAOM (%~1n0ofi ofecnedeHNOCTY B NEDHORD
HanABRra nbaa, M/Ci
f(‘v, — KO3(pPpHOHeHT TpPeHHs BOMAHOIG I0TCK& O Wepo-—
XOBATYIO HAXHIONW MOBEPXHOCTL JEASHOI'O NOK—

DOBH.KH.CQ/M4 PABHDLI

?
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-3
K, = 8.0 - 10" (12)
U’U'mm Lh

Il pa Me vy an v e, Harpysxa, BbiabipaemMas TpPeHHeM
BOAHOI'O NMOTOKA& O HHXHIOK [OBepXHOCTbL NedfHOro Nokpona,
B TOM Chyyae, Korfa HanpapneHHe NOTOKA COBNajaeT ¢ HAN-—
paBneiHeM BeTpa, B dopmyse (8) npuHuMaeTcs CO 3HAKQM
MMOC, NMPH BCTPEYHOM TEUYEeHHH — CO 3HAKOM MHHYC,

4, MPOEKTHUPOBAHUE 3EMIJISHOTIO [TONOTHA
XEJE3HBEX AOPOTI" U OTKOCHEIX BEPETO3AUIMTHLIX
COOPYXEHHH B 30HE HAINBHWIA IIBOA

4,1, B cootBercTtBux ¢ Tpebopauuamu CHull [1-39-76
(xeneanble poporu kKoneum 1020 mm), n, 3.8 6poBKa 3eMIIAHO-
ro NOJOTHA& XejeaHolft aoporu Ha nuuugx 1-ll xaTeropun
OomKkHa ObiTh Bbilie BbLICOTHI BA'POMOXOEGHHS kA& B HABATE
ra 0,5 M {(cM.puc.4).

He = Hp + 0,5, (13)

4.2, Ynaneude BPOBKH 3eMIIHOIO NOAOTHA QT IHHHH COl-
PEXKEeHUHd NOoABRCIHOA HOBEDXHOCTH kA4 C [AHOM MO T'OPH30H-
TankHOMY npancxkeHrr (cM.puc.d) AOCIKHO OGbiTh Gonblle
NINHHB OONHOCNORHOI'O RHAABUIrA JjikAda HA OTKOC

Bab(Hp**O,b')Ct? ¥, . (14)

4.3, llonepeuHuiff npoduney 3eMAdHOrC NONDTHA B 30HEe
BO3MOXHOI'O HAIBHI'& NkAa AONAKEeH BKIWO4YaTh 0epMy, HIHDR-
HA XOTOPOR NOANEXKHNT ONPedeNeHHID C yHeTOM 4.2, KoncrT-
PYKIHS OepMbl NPOEXTHPYLTCH H3 YCAOBHA 34IMHTHLI 3eMISHO-
"0 NOAOTE& OT BOIAeACTBHY BONH,

B ¢cny4ae paaMelmeHH® BCerc of6bhemMa HABANA b4 HA
BepMe AQOTNyCKaeTCd CHIDKEHHE OTMEeTKH OPOBKH 3eMNISHOIO
HONOTHA N3 YCNOBHA cbecneyeHuUs

e,> Hectg ¥, . (15)
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4,4, B 30He BO3MOXHOI'O HAABHIA bAa, NPHYPOYEHHOTIO
K npurnyoonMy ydacTtKy Oepera, ocnoxHgmwmemy dopmMmMrpoBa-
HEe INpHIas, PeKOMeHAyeTCH InpeldyCcMaTpHBaTh nepen SepmMof
(cm,1,1.3) 1monBonubi#t 6ankeT, KoHCTpPpyKnus 6aHkeTa olipepe—
ASeTcsd H3 YCAOBHS 3amHThl 3eMJAHOIO HOJIoTH& OT BO3nef-
cteug BonH, llxpuHa 6GaHkKkeTa yCTaHABIHBAeTCH B COOTBETCT—
BHH C nn. 2.4-2,6. Yron Hakxnora orkoca OaHKeTa NOMXeH
COOTBETCTBOBATE YNNIy HAK/IOHA MOBEPXHOCTE IOABOAHOI'O
nnsgxa, XxapaKTepHoro and OaHHOTO BOoAOoeMa,

4,5, B unensix yurrapesus cymecTBylomel nosochl NpRIAd
NONyCKAaeTCH IPIMEHSATL I'PABHTALUHOHHLI® MacCCHBHBIE MOABOH-
Hbie BOMHONOMDBI CO CXOWEHBOH HADPYXHO¥ I'Daibi NPR yCIO-
BHH (OpPMHPOBAHHA HA HHX B OCEHHe-3HMHee BpeM# HA&Inec—
KOBRIX GOPM Inbda B KadyecTBe AONONHATE/NLHOR 3amHTHI OT
wansuros nena, Obpasywmufice nen ¢ 6eperopoff CTropoHH
TAKHEX BOJHOJIOMOB IHPH NOHHXEeHHE YPOBHA BOALI B BoloeMe
oo/piKeH AOCTHraTh [Ha,

4.8, [lpr npoekTHpoBaHHR 3eMISHOIO NOIOTHA XenelHoft
NOPOr¥ B 30HEe BO3MOXHOI'O HAABHIA NkAa, NPEYPOYEHHOTO X
BEepPIIHHE OOABOAHOI'O KaHKbOHA, NOAXOASINEero HenocpeaACTBeH-
HO K ype3dy BOAbI, Tpacca AOpOr'M OO/LKHA OhiTh OTHECEeHA B
CTOPOHY CywmH Ba 6Gezomacroe paccTodsHe {(cMm,n.4.2).

15



IlpunoxeHre

[ITIPUMEPBI PACHETA HAIOBWIA JIbAA HA 3EMIAHOE
[TIONOTHO XENE3HOW OOPOTH

ITPUMEP 1, Onpegenures Harpyske mo GaKTHHECKHEM ClIy-
yagM H8ABHI'& JIbA& HA OTKOCH 38MJISHOTIO NONOTHA,

Hcxond BB e O aHH H b e pAaKTHYECKHE 3aMeph!
npupedeHdsl B Tabihule; Ang BCceXx CAyd&ep TOJNIMHHA [bIAa

hg = 0,8M; npunareie aHavenns P = 940 kr/m°;
fa= 0,15, ¢ = 2 kH/ M2,

Cny~4 Hucno, mecqau, PakTUYEeCKHEe N&HHBIE Harpya-
qaf ron g . K&,
C pﬂll. C tM C: M HH/M

1 28.04.,10844 0,30 48 13,6 274
l 28,04.1876 0,31 18 8,0 112
3 28,04.1878 0,30 38 11,0 217
4 20,04,1876 0,12 57 8,8 233
5 28,04,1876 0,186 34 5,2 149

P acue 1, JlEneflHaa Harpyska Ha COOpyXEeHHEe OT
fAefCTBUS CINIOWHOTO JEASHOTO NMOXposa @ kH/M, onpe-
aengercd no gupMyne (2)

g =—Ct Ee [.Pc? 0° hd (Sin Yo+ £g cos lfc)-i—c}
(cos ¥, ~Fy4 sin & ) '

Hixke maHbl pacyeTn 0 KaxAoMy CHAyYa&alo:

48 10,64 - 0,81 +0,8(5in 0,30+ 0,15 cos 0,301 2 e 074 xH /e

G1° (€05 0,30 - 0,15 sin 0,30)
160,84-0,81-0,8(sin 0,31 +0,15 05 0,3)+2] .
4 2= (€0S 0,31 - 0,15 Sin0,81) FHOM
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36 (0,049,81 * 0,8 (Sin_0,30+0,16¢08 0,30)+2)_, - .., .
Vs~ ( cos 0,30 -~ 0,15 sin 0,30) '

_57]0,94-9,81-0,8(sLh 0,12+0,15 €08 0,12) +
v (c0s 0,12 - 0,15 8in 0,12)

. S
. 34 10,64 -6,81+0,8 ( $tn 0,16+0,15 €O 0,101+2] (40 £} /5.

(€0s 0,18 - 0,15 sLn 0,186)

= 233 xH/m;

PeaynbraTthl cB2aeHbl B Tabaully,

[TPUMEP 2, OnpenenuTw napneHHe nbA& TPY CHNIOWEGM
nefAsHCM IOKPOBE OT €rc TeMIepaTypHOI'e pPACWHEPEHHd B
cteope ¢ xocpnmHarto#t X=U | B xoTopo# napnesme mMeer-
MakcuManbiyo senmyuay ( Pe = Ph rmax )

MWcxonuwe 1aunub e 2L =180 xm;
B=40 xM (c.puc, 1), hd = hpax =0, BM, ’1, min= 0

ty =-4,80C; ?.:'W m= 10M/¢y vy o =0,0 C/q' t = B8y

P, =50xH/M2; Ao =5,6.10 -5 | oc.

P acwue r Cornacho CHull [1,08,04-82,1,5.7 onpene~
ngeTcd XKO3PPHUMEHT Tem/00TA&TH OT BO3NYX& H NOBEPXHOCTH

CHeXHoro noxpopa & BT/MZ' NPpH OTCYTCTBHER CHera OH
BHIYHCNAETCH 1O dvopmyne

= 6yTy ¥ 0,3 = 10,5 = 19,2 B/ M2,
[{[pEBefeHHas TONUWNHEA NeAslioro NOKPORA hn—ed: M, oOpe-
nensierca no dopmyne (136} CHrll 11,08,04-82

- 2,3
thd“hmax +1,43 hs’mm""‘“‘i""‘“‘ '0,8'*'_129‘:%"'0,921-{.

OTHOCHTENbHAR] ToONmMHA [1eAfuUOT0 NOKDPOBA A..4, M, COr-
nacro dopmyne {(135) CH=nll [1L,08,04=82

h ma 0,8



Eeapaamepuas penuduna

. 1 -3 ﬂllo-a.ﬁ
Fq " —ﬁZT—Q.—————' 0'92 - 0.03,

raf
rne t=04 (npm weTnipex CpoYHLIX HAGNICAEHHAX).

Mo anavenuanm F, = 0,03, h.oeg = 0,89M HaxonsTca no
rpabusamM pHc, 35 m 36 CHgll [[,00,04-82 6eapasnepHtrre
xosbbuuuentyy ¥ = 0,55 8 ¢y = 0,21,

Temneparypa neaa t;, °C no dopmyne (134)

CHull 11,08,04-82

t; = t‘hr-ae"- Ei‘%“f Y '-4,8'0,9+‘Q“"5§:"§"““ 01,55'“'-»1'31.30Cﬁ
rae ty = -4,8°C (navanbnas Temneparypa BO3Oyx&, OT KOTO=-
pofi HaMHHASTCR ee lOoBbiieHHE ),

Kosppunuenr pazkocTe neaa f , xllarq, pacCHHTbhIBAET-
cs no topwmyne (132) CHuMl 11,06,04-82 ann cnyuas, xoraa

tL > —QOGCI

L =(3,3-0,28t; +0,083 t1 ) 10°=(3,3-0,28 (~3,3) +
+0,083{-3.3)2}105 w5, | '105 xila*s,
CXOpoCThb NOBBIlEHHMS TeMUEPATYPR nbA& V¢ , oNpeae-
NReTCE W3 POPMYALS

Ve, = Vea ¥ = 0,5:0,21 =0,11 °Cry,

[lanee pacdeT BLIIOHHKETCH COrNacHO HACTOSlHEM Meto-
ANGEeCKEM pPexoMedsankEsM:

no ¢opMyne (8) npe * =L}  NMakcuManbHas CEOPOCTh
CMEMEeHHA, M/Y, AeldfHOro nonAs noa faeficTeEeM ToeMIepatTyp=-
HOr'O pPaCIUEPeHHS

Umay =8+ 5,5:10C+0,118+10% = 1,5m/x;

no popmyane (7) npr T = 0 LeBneRBe B TONME nbia
ApE TeMOOPATYPHOM PACWHPEHHK

* L 5
12:5,5 5 4,2 2
B =50+ (4-109)2 0,11 (84107) " = 188 xH /",
18



oTKYAA

P, = hg P =0,8:198 = 158 xH/m.

NPHMEP 3, Onpenensre Harpysxy oT CHNNOWHONO fefsd-
HOro IMOKpOoB& Npu NeRCTBHE Ha Hero petTpAa,

HcxoaHn b e 0 a 3 H L e BerTep COBepO~BOCTOY=
HOrc RanpaBneHHSA! pacueTHas CXxODOCTh BeTpa U, mar= 285 M/c
NOMOBHHA AN#HbI CromHoro (MOBOMHTHOIG) nensHoOro nons
Ly = 80 KM, -0

Pacue v, [lo dopuyne (10) Kk, =7

- 41077 xH-c2/My no dopayne (8)

o= 4°10" e 25% « 2 - 8+ 107 = 41,3 xH/Mm.

[NPHMEP 4, Onpecentte Harpy3kxy OT CHIOWMHONO Nelf-
HO'O NOKPOBA NPR AeACTBHY Ha Hero TeYeARA BOAbI,

' ex oA RBMEe A aHHRK e CKOpOCTh TEUQHHHA
BCAbL! B nNoAneaRoOM cnoe VU meax = (0,2 mMm/c{ NONORPHHA ANH~
Hol cnnownoro (MouonrTHOro) neanHors nong Lnh =80 KM,

P acyqeT, lio dopmyne (12) onpenensem
-3

8,8°10 O 2, 4
Koy = 0o a8 - 710 xH+'¢“/M ,0TKYR& COrnacro

popmyne (11) Py =7.107 40,22 248+10" =0,5xH/m,
NPHMEP 5, Onpeasenure pasmMepr mazeura nboa Ra
OTKOC ZAMIAHOIGC NONOTH& Xcelel3rol! NoporK ©T CHACUIHOTrO

NeAdHOrO NOKpoBa NPH ero TemMiepaTYPHOM PEACUIHPEHRRT H
OeRCTBNE Ha Hero TedeHHd BoObL A BeTpa.

¥ ¢ X 011 H LI e 0 8 4 85 b ey |, YPOBHR BOOL B
EOROeMe: B IepHoA T OPMEDPCBE&NHA HaNNneckKOBbIX DopM Nbaa
P OCeHHe=OHMHee BpeMs +0,83 M npr neacctane + 0,38 M
B Neprod BO3HHXKHOBEHHNS] HanpHra asaa 0,0 M,

2. PacuerHag BLiCOTa BONHL! h,q =5,8M, Anxba pon-

Kkl A~ =105 M, BrICOTA BONRAL N0 JHEBE nocneagerg 00—
pywenas h,., =3,5 M,



3. fleqopnie ycnomHg yxalaHbt B npumepe 2, [Ans pacde-
ra npuEdTO0 hy = (0,8, fd =0,15, P =040 xr/ M3,
fo =0,10, ¢ =2xH/M2, Y, =043 pan,

4., BeTpoBtlie ycnopHd yK&a3&8HE B NpHMepe 3,

B. l[TloanenBoe TeueHue Boakl OAHO B npumMmepe 4.

G, JemidHOE HONOTHO paaMeWeHO BAONB S&pera BoaoeMa.s
Knacc xanmtanbhocTs coopywensft § { ¥ =1,20)3 Y, =
0,12pan; Y, =0,30paa, Cornacuo CHull [1.0B.04-82,n,1,14,

rabn, 0 WepoxXoBaTOCTh OTKOCA B IOHE HAKATA BOJIE

Fay
" 0,02, orxyae K, = 0,8 K,yn =0,8, KkK; =],62;
1,

K. = 0,8,

Pacwaenr, !. Wapasa nonocul nanneckoerx bopm
anLna8 B oCeHBe~-sHMuall nepwon Ao nenocrtasa {(cMm, n,2,2)

by = (Ka Kun X Kurhyy ) Ctg ¥, =(0,86°0+8+1,2x
X0,8«3,8) 8,38 = 15,2 w,
2, UWupura npunaa nboa (cm, 0,2.4)
{. = (Hgrhg )ctg Yo = (0,38 + 0,8) » 8,35 =0,8m,

3. /luBeRBAad BAarpyaka Ha COOpyXeHHe OT ReACTBHS] ne-
asgoro noxpoea (cm,.n, 2,13) no peaynbraraM pacueTon,
Banoxenubix B npemepax 2,3 u 4, pamna ¢ ﬁa’f(ﬁt*'Pa*FDv)-
- 1,20 (158 41,3 + 0,8 ) = 240 xH/wm,

YyrTtiBasg yxaesanug n, 2,14 ¥ peaynbTaThl pacueTos,
X3noXxeEHple B npuMepe 1 (cM,rabnuuy, cnysaflt 1) ang
nanpHCRIWEX pacaeTon npuHumaerca ¢ = 274 xH/wm,

4, [AngHa OnHOCNOAHOTO HAABHIr'a LAA HA OTEOC COOpPy~
xenug (cu, n, 2.8) no dopmyne (2) pasua

P 274 (£08 0,30 - 0,16 sin 0,30 ) 480
¢ 0,04 - 8,81 « 0«8 (5tn0,30+0,15 c0S 0,80)+2 "'

. Bricota 0aHoC. OfiHOrG HanBHra MbJa HA OTKOC CONpPY-
<enng no dopmyne (3)

He = 48Stn 0,30 - 0,8 = 13,4 .
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0. BricoTa HaAr'poMOXI1E€HENd nbla B HaBane NPM HaOBRIe
HA OTKOC CooOpyxeHmda no popmyne (4)

H, - 274 stn_0,43(C0S 0,43-0,10 stn 0,43)

0,84 9,8} '0.8[3‘-” 0,43 + 0,10 CUS 0'43).’,2 -0,8 =

= 16,5 M,

7. Hcxong H3 nonydeHHLX pe3ynbTartos #H TpeboBaHHR
CHnull I1-38-76, n.,3,8 6pomska 3emMngrOro NONOTHA xeneaHof
goporax | xaTeropHR NOAXHA HAXOAHTLCH, CHYHTAS OT YPOBHSA
BONlbi B NEPROA HAZBHrOB Nnbaa, HA BncoTe Heo =134+ (0,5
- 13,9 M,

Ynaneane OPORKN 3€MNAHOI'O NOJOTHA OT NHEHUR CONpadxe-
HE NMOABOAHOH NOBEPXHOCTRE NbAa C OHOM OONMXRKRO COCTAB-
natL He Meree £, = 13,8 ctg 0,30 = 46,2 M, [Ipr aTOM
Ha OANEHEe OAHOCNORHOI'O HAZABHrAa nbla Ha OTKOCEe 3eMASHOTIO
nonoria Moxer o6paszoBaThbCs HAI'PDOMOXAEHERE /1bAA HA Bhbi-
COTYy OT ypOBHA BOAR a0 65,0 M, oAHAKO OCHOBRas niaomaf-
Xa 3eMNngHOro nonorea SyaeT HAXOOAHTLCH 38 €r'o npenenass,
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