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JIK 621.643.002.2.2(204.1)

Hacrosuaa UHCTPYKUES IO GaIacTHPOBKEe TPyGOIPOBOIOB
¢ HCIOJBb30B2HAEM 3aKDeIICHHHX T'PyHTOB paspadoTaHa Ha 0oC—~
HOBE IIPOBOIEHEA SKCIHEPEMEHTANBHHX X TEODETHIECKEX HCCIe~
JOBaHWK, BHIIOJHEEHHX CToM, Y{mMCKEMM HeQTSARHM HHCTH—
ryToM ¥ MUEX ® I :m. U.M.TyOxmra.

Ilpr cocraByeHry JHCTPyKI®H CHJ OCOOWEH ONHT CaJma-
CTHDPOBKM ra3ompoBomoB YpeHro#f — HerpoBck m YpeHro# - Ho~
BOIICKOB CTPOXTEJIBHO-MOHTAXHNMA ODraHM3anuaMA IaBBOCTOK-
prdo%ononc‘rpoa.

cwﬂymmo pagpadowm: H.O.Bacmubes BHI(MC'I’%. IA.
Bacen, IL.W.Buxos, C.K.PagukoB, B.A.MapuH (YrMm H
TAHOJ EHOTHTYT), B.d.Dbepeamn_(MAHXHIT #m, #.M.IyGKmHA),
&, B.Myxamenos, P.M.Iﬂampoa. B5.®.Bodpuk, A.U.Jasws (L1aB—
BOCTOKTPYGOIPOBORCTDOM ) o

llpefiHasHavaeTCd LJiA DACOTHHKOB HPOEKTHHX HHCTHTYTOB
MmHErasnmpoMa B CTPOATENBHHX OpraHMsanyié, OCYmeCTBISKIHEX
0aJIacTEPOBKY MACXCTDaJbHHX T'a30HeQTenpOBONOB,.

@ Beecowsnuit HAYYHO-ACCJENOBATENbCKER HHCTETYT IO CTPOXTEJNLCTBY
MarECTPaNBHHX TpySonpoBomoB (BHWICT), I985



MEpnCcTEpCTBO IOMCTBEHHKE CTDOATEJBHHE BCH I80-85

cTpoXTenboTEa HODMH lngpedTerascrpoft
Cpermpnan raso- | UHCIDYKIEA 10 GaiacTHDOBKe
He TAH TPYGOLPOBOLOB ¢ MCHOIB30BA— Buepeue

TPOMHIIERHOCTR | pyens 3akpeNIORHHX PPYHTOB

I, OHWE TOJOKEHIA

I.I. Hacrommaa VHCTPYKIMS DacIpOCTpaHAeTCA Ha IPOSKTHPYEMHS
BHOBL CTPOAUWMECH ¥ DEKOHCTDYMPYEMHE TPYOOIDOBOIH M OTBOTBIAGHUA OT
HEX C YCJOBHHM gHameTpoM H0 I400 MM ( BRINUMTENBHO) ¥ M3CHTOIHHM
IaBreHveM cpepid He Bume IO Mla, yKIagHBAeMHX NON3EMHO ¥ B HACHILIX
Ha OCBOIHEHHHX ¥ 3a0OJOYEHHHX yYacTKaX ¢ MCHOJNB30BAHWEM TEXHEYEC—
Kol MeJsmopauEy TpPyHTa.

1.2, B ravecTBe OpEIpy3a HCHOAB3YOTCA MAHEpaJbHHE I'DYHTH,
VIyqueHHHe NOCABKAME BAKYIKX KOMIOHEHTOB (TAREJHe KDEKHHI-OCTATKH
OUTYMH ¥ T.N. H aKTMBATOPOB (LEMERT, M3BeCTh ¥ T.H.). OTHA IDYHTH
HaB3HBAlTCA 3aKPEIIEHHHMA IpyHTami. OHM MOTYT MCIOJB30BATEHCA B BA~
Oe CLTACTHHX TepeMHYeK WJE B COYCTAHME C EEJS300ETOHHHMY YTSDKEJ-
TOJIAMH o

I.3. PawnacTUpOBKY TPYCOIPOBOMOB SaKpEIICHHHM IDYHTOM IpHMe-
HAKWT Ha OCBOJHOHHHX HPAMOJMHEHHHX ¥ KDEBOJEHeHHHX ydacTrax (mepwo-
IMYeCKY 3aTalliMBaeMHe TMOAMH peK, OOGBOIHEHHHEe 3a00JOYSHHHE YJYACTKH
TIpy MOMHOCTH TOpQaAHO# sasexy Jo 2,5 M M Hecyme#l cmocOGHOCTH I'PyH—
ra =>0,0I5 Mla ) Op¥ HDOZL3eMHOM, IIOJY3aIVIyCJEeHHOM ¥ HA3EMHOM CIIO-
codax NpPOKMANKA KAk B JeTHee, TaKk ¥ B 3uMHee BpeMA,

I.4. BasnacTHPOBKY TDYGONPOBOLOB 32KPEIJIGHHHM TDYHTOM MOEKHO
IPEMEHSTH B COYSTAHME C YTREEJANNWMA I'DyFaMy ¥ AHKEDHHMM ycCTpoicT
BaM¥, B YACTHOCTH, Ha BEPTHKAJNBEHX BOTHYTHX KDHMBHX, e HEOGXONH-
Ma ODHIPY3Ka LIS E3rmfa TPYCONpPOBONOB, M HA BHIYKJHX KDEBHX, TIIe
TpedyeTCs NPArPY3KA IIA OpPeNOTBpANECHAS BHIEDAHMS TPyS H3 IpYHTA.

I1.5. lipy npoRefeRnm¥ RM3HCRAHME Tpacc TPyGOIPOBOLOB HeOOXOmA-—
MO OIpPEefeJATH OCHOBHHE (M3HMKO-MEeXaHWYeCKMe XapaKTepPKCTHKY I'DYHTOB
NONJIeRAUMX MEJMOPEPOBaHMD (yHeXbHHH Bec, BIAEHOCTH, IPANyJIOMEOTDA-
geckuil cocTaB, WHCAO ¥ HMRAEKC IIACTHAYHOCTH, CEMMAEeMOCTH IPYHIA,
yI'oJl BHYTDEHHETO TDPOHAA ¥ CIEINeHVe, BEJHUMEH HaCyXaHWsS ¥ DasMOKa:

emMocTH).

Brecena BHVICTOM (OTHed | JTBepAueHA NEHHeQTE— OK BBe,ne T
BRCIEPYNEeHTAIbHEX Heche—~| rascrpoeM I0 CeHTaG- HOHY Te
LOBaHwy _pa 1984 1.
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ECI¥ Tp¥ WSHCKAHWAX TPYCONPOBONOB NOJYYeHH XaDaKTSDMCTIRY
TDYHTOB ,HEOO0XOAMMEE LJs pacueTa, paspemaeTcA HeIOCTaplEe
XapaKTepUCTAKY IDAHAMATE COIVIACHO JAHHHM IPeNUeCTBYOINX HRHCKa-
muit (LA asaioOTHUHHX TPYHTOB) B JaHHOM paltoHe. B 3TOM Clyuae mpu—
HAMAKTCH MUHAMaJIBEHE BHAYeBHA ILUIOTHOCTH ¥ YIeJBHOI'O Beca, a Tak-—
®e yrJa BHYTDPeHHErO TDEHAA ¥ CIeIIeHHA, KOTOpHe MOTYT OHThL ¥ HaH-
HOI'O BHIA CPyHTA.

I.6. lpx GawracTEpoBKe TPYGONPOBOJOB 3aKDEIIGHHHM  IDYHTOM
CJeHyeT PYKOBOUCTBOBATHCHA TPECOBARMSME DPacoT [I, 2, 3, 4}.

2. BIEVIEE LIA (ATHCTPAJBHHNX TPYEOIPOBOAOB (&.T)
JI CBOYCTBA 3AKPEILIEHHHX TPYHTOB

2.1. B KavecTBe CDeCTBA BAKPEIVICHMSI K CTAGHIM3ALMN CTDOA~
TeJbHHX CBOHCTB OGBOMHAEMHX MUHEDAJBHHX I'DYHTOB IPUMEHAETCA BAXY-
mee BMT-JI, BHIyCKaeMOe NPOWBROJICTBEHHHM OO0LEI¥HOHMeM DampedTe—
XEM3aBOH lLIMHHe(TexmMIpOMA,

2.2, Bakymee RJT-I roToBATCA KOMIayHmMpoBanumem 70-80% Taxe—
JHX HeQTAHHX OCTATKOB (IyIpOH, KDEKMHI-OCTATOK, BaKyyMADOBAHHHi
KpeKHHr—ocTaTok) ¥ 20-30% Jerkoro rasoiia HeCTPYKTHBHHX IpoIec-
CcOB (B3aMeJIEHHOT'O KOKCOBZHHA, TEDMOKDEKRMHra). OHO JOJDKHO COOTBET-
CTBOBATh TpeCoBanaM TexHMdeckmX ycJuoBEit (TY 3830II1I7-8I), yka-
3aHEHX B Tadk,Il.

Tadcamuga I

Hamvenosanne loxkasaTesd 3HadeHne TOCT mam MeTON HCIHTa-
TOKA3ATEeJA HEST

BABKOCTH YCGIOBHASA IIDH
5080 (me gmxe), rpa,%ycu

YJCJIOBHHE I0 TOCT 6258-52
Texvmepam:{paoaacmsaam TOCT 20287-74
(ge Bume), “C 0 ldletop B
Tenmepar BCRHUKA B OT-

xpumon% mya:lt‘)?xe, C (He Huxe) I0C TOCT 4333-48
llaccoBaa nmoad BOIH (He Go-

aee), % I TOCT 2477-65

PexoMesnyeMuil IPYNIOBOK yrAeROZOPOmEHE cocTaB M COOTBETCT-
Byome Qu3MKO-XuMHuecKkue cBoiicrBa HBiT-J npuBeleHH B IpHJIOREHAX I,



2.3. YuaxoBKYy, MADKHDOBKY M DpareHHe Baxymero BiT-J BHIOJHS-
or mo IOCT 25I17-80 apanorndno HeQTAHHM XRMIKAM TODOXHHEM OUTYMaM,
TpaHCHOPTHPOBKY Baxyuero HIT-J mposs3BOOAT KeJS3HOLODOXKHHM H aBTO-
MOCHJILHEM TPagCIOPTOM,

Ornyck z npmem Baxymero BIT-J npousBomaT mapreamu. [laprmei
cumTaeTcd JI000e KOJIMIECTBO BREYWEO, ONHOPOIHOTO IO CBOEM KAYeC-
TBEHHHM HOKa32TeJAM ¥ COOPOBORIAECMOrO OLHAM LOKYMEHTOM O KAYECTBE
Kauecrro nocrynamwuero Baxyuero BUT-J KOHTDOMDPYOT OTGOPOM HpPOG B
coorBeTcTBEE ¢ ['OCT 25I7-8C.

2.4, Il OLEHKE BOSMOXHOCTH CaJLI2CTUDOBKM 3aKpellieHKeM I'pyH-
7oB Baxymuv BIT-J, onpenesieHusa NO3XPOBKM BARYWEIr'0, CcHocoda ¥ Ia-
DaMETDPOBR YILIOTHEHMA YCTaHABIMBAKNTCA (QU3EKO-MEXaHNIeCKMe XapaKkTe-
DHCTHMKE I'DYHTOB B COOTBETCTEHNE C IDHJIOKEHHEM 2.

XapakTepACTHKA [PYHTOB YCTagaBIMBaWT IO MATepraJaM MHEeHep-
H0-Te0JIOTYUECKNX KSHCKAEM#A, & B cuydyae OTCYTCTBHA HJH HELOCTATKA
¥X — JaG0paTODHHMY MCIHTaHMAMI 00paslioB, OTOCPAHHHX B COOTBETCT-
Brw ¢ ['OCT IR07I-72.

2.5. Saxpennerno BarymuMm RMT-JX momnexar (Ce3 creUMAaIbHHX
LOGaBOK) DHXJINE MAHEDAJbHHEe TPYHTH. hMpHHE IVIMHH,ORHODA3SMEDHHE
CHIyDie OapXafHHe NEeCKM ¥ HecKM cpeliiell KDYNHOCTM M KDYHHHE MOIYT
OHTEH 3aKpervieEH BaxymaMm BUT~J B cooTBeTcTBEM ¢ yKazapusama CH 25-
74 TOJNBKO IpPY BBENESHWM MUHEDANBHHX NOGaBOK (W3BECTH, LieMeHTAa )R
Tmocie yAyTUeHHA I'DaHyJoMeTPUYeCKOTO COCTaRa.

2.6, TpeCopanma K QM3MKO~-MEXaHWYECKHM IIOKa3aTeJsM BaKpeIieH-
PHX MBHeDAJLHHX I'DYHTOB HPH CallacTHPOBKE DA3paCOTaHH C  yUETOM
HODM IO 3aKpelVIeHMK IPYHTOB B JOPOXKHOM, Q3DONPOMHONM ¥ IDOMHUJISH-
HOM CTDOXTEJbCTBE M CHEIMPHKN TPYCOMNPOBORHOI'O CTPOHTENBCTBA i
TpABENEHH B Tatk.<.

2.7. Jlosmposka Baxyumero SMI-J nng 3axpeIVIeHEA IDYHTE. npu
CaJlTacTHPOBKE 3aBHCHT OT BHIA, BJAKHOCTH K COCTOAHMA I'DYyHTA.

2.8, g CyIVIMHKOB JO3MPOBKA BAXyWEr'0, ONPeJieJeHHadA C yYeTOh
3aBHCHEMOCTH IPOYHOCTH Ha CHaTHe, BOLOHACHIEHHA ¥ CONDOTHBIEHHMS II(
NIepevYHHM IepeMemesuaM (XoQiMIMAeHTa yBeJMUeHNd CaJUACTHpYLmed I
codHocrs) (puc. I), cocraBager 6% IO MacCé CYXOrO IPyH-

Ta TPY MCXOLHHX BJIAXHOCTAX, CJASKMX K OITAMAABHEM, SHAUEHHMS OITH-
MaJbHHX BIARHOCTe#! NIA pDa3JMYAHX IPYHTOB NIPUBEIEHN B NPHIORSHAN {

Ecoim MCXODHHe BJIAXHOCTM OTJHMYANTCA OT ONTHMAJBLHHX B OOJBUYE
Wi MeHBUYL CTOpOHY Ha 40% ® GoJee, NONYCKAeTCA YBEJUUYEHHe [O3M—
DOBKM BAXymMero Jo 8% (mp# MOCTATOYHOM TEXHAKO-IKOHOMUYECKOM 00—
CHOB2HMM) WIA YJIYyYNEHAS YCJOBMH IepeMemMBAHAR M YIUIOTHOHMA CMECH.
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Tadanmnga 2

lloxkasaTeap SHaveHre T'OCT wam meron me-
IHTAHAS

Tlpemen TMPOYHOCTH IDK CmaTHH
HEBOJOHACHIOHEHX 0GDPAsI0B 83'%*;%2%%’,}%“ MeTOmIKa
ggggﬂorfﬁa E3TOTOBIEREA IpE  He MeHee on 25_84 ’

0,3%)
Tlpejies NPOUHOCTH IDY H3TESe  U,b
HEBOJOHACHIMEHHHX 00pasnoB—
GaJloYeK, TOJYIEHHHX YILIOT-

HeHUeM Npy ZasnenuM [5-20 MaHe mesee 0,1 To me

u npu 20°C, Mla He Gones 2 X)

HadGyxamne, % 12 "

KamuuipHOe BOJOHACHLEHEE,% He Gozee +X) v
14

Kosd@uimenT MOpO30CTORKOCTH
LS OCpasuoB ONTEMAIBHOTO
YILIOTHEHAS He wmenee 0,6 "

Monyab nmedopmanyy 3aKpen-
JIEHHHX CDYHTOB:

OTHEHHEHX KaTKaMI Merogmka TIPOEK—
5-20 Mla, Mla 20~-60 Ta, ['0CT %‘é‘é’gg-ge
YIUIOTHEHHHX MaCCOR ma-
R (mo 0,09 Mla), Mia 1-5

YroJ BHYTDEHHEr'0 TPEeHHdA IpH
HBCXOMHOX BJARHOCTH He 6oJiee
ONTHMAJBHOH#, I'Dajm He memnee 23 TOCT I2248-66

CuellieHMe IpM XCXOTHOW BJAK~
HOCTY He MEHee OITEMAIBHOHA,

lMa He wmegee 0,05 TI'OCT I2248-66

Bpema pasMOKaeMOCTd, MUH HlosmHoe oTcyT- IlpuGop IIPT, MeTomm-
CTBHE Dpa3MOKa- K2 IHMIpOmpOeKTa
€MOCTH

Ipumevasnga: I, Jokasatesy IpEBeJeHH LIS 00pa3IOB
BJAKHOTO XPAHeHMs B BOBpacTe 7 CyT, 3a UCKJNYCHAEM MOpPO30CTOHKO-
cT¥, OIpeneJdAemoi B BospacTe <8 CyT. 2. lIMHAMAJbHHE BHAYEHNMA IPOY—
HOCTH Ha CHATHE ongog,ne.neﬂu LA o0pa3loB TAREJHX Cynecell ¥ CyrJmH-
KOB, 3akpeivleHHux 6% BIT-J 0 mMacce CkejaeTa IpyHTa ¥ MCIHTaHHHX
nocte 7 CyT TIHADOM3OJMPOBAHHOTO XpaHeHwd., 3. MUEMMaJbHHE 3Hade-
HES YIVIOB BHYTDPEHHETrO TPEHUS ¥ CHEIJIeHWd OUpejeJeRH LA oCpasioB
CYIJMHKOB, 32KDeIIeHHHX 6-8% mo Macce BT-J, HCIHTAHHHX 1O CHO-
Cc00y MeLJIEHHOTO ONHOIIOCKOCTHOI'O CpPE3a IPK YCJIOBHOU cTadumasaluy
ocamkx wramia (He Ooxee 0,02 Mm 3a IR u). 4. Lomyckaercd orpefe-
JIEHAE BeJUUHMHH gg)mammcm HaOyXapus 1o MeTomguxe IMIDONpOeKTa Ha
mpuGope IHI. 5.2/ Huxnme [IpefetH OPHBENeHH IVIT Cyllecei, BepxHue
IS CYTJIMHKOB,
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JloawpoBRa BAXyMETO,%
Puc.I. Budop mosmposrm Baxyuero BMT-I:
I - NpOYHOCTH HA CEATHE; 2-BONOHACHNEHHe; 3 — KOSQIMMEHT YOmms




2.9, liosmpoBka Baxymero BMT-J Iia HEeXOTODHX BMIOB IpyHTA X
HasHauaeTCA ¥ YTOYHABTCCA C YUGTOM MX CBOMCTB (Taln.3 u 4).

2.10. dmsyuKO-MeXaHNyeCKNe XapaKTePHCTHKY IJA BHIOJHEHHMA pac-—
9eTOB Ca/lIaCTEPYOIMX IepeMHYEK K3 BaKpeIIeHHOr'o IpPyHTa,, yCTokyn-
BOCTH TDYGOIPOBOJA M CTPOETEJBHOTO IIeprofa IPMHAMARTCA OO TalJ.d
% 4.

3. KOHCTPYKINM BAJJIACTHHX IIPYMTPY30B C KCIIOJBb30BAHVEM
SAKPEIJIEHHHX TPYHTOB

3.I. BiGOp KOHCTPYKUE# GaIaCTHHX IPHIDY30B C HCIOJIL30BAHWEM
3axpelieHHHX TDYHTOB O0YCJOBINBACTCH:

cxemoit MPOXRJANKK TPYSOUPOBOIA;

MOmHOCTEN Topdanocll saJexw;

DaCIOJIOXeHIEM YYaCTKe TPYyCOUmpoBoZa B Iake ¥ B mpodmae (Ha-
JIMTMEM [ODH3OHTAJIBHHX ¥ BEePTHKAJBHHX KDHBHX) ;

METOZOM ¥ BpEeMEHeM IPOW3BOJACTBA CTPOMTENBHO-MOHTAKHHX DaGoT.

3.2, BHGOp pasJmMuHHX BapYaHTOB (AJIACTHHX IPHIPY30B C  HMC-
TIOJb30BaHNEM BAKDEIIeHHHX IPYHTOB (pHC.2) SABMCHT OT BHHAS M COC-
TOAHUA T'PYHTa, & Takke OT IONEPe4HOr'co Npoduisi M OOBOLHEHHOCTH
Tpagmen.,

B smMHee Bpema Ipy HPOBEJEHEM DaGgOT BO H30EXAHWE CMeWeHHS
BUT-JI ¢ mMep3JHM I'DYHTOM HEOGXOI¥MO NPEXBApHTENBHO DABPHXJUTHL MA-
HepaJbHH# TPYHT.

3.3. Koncrpyximn (puc.2,2) B BHOe DACHOJOKSHHHX C OIpPeJeJeH—
HHM Warom OTHeJBHHX JIepEMHYEK K3 3aKpeIIeHHOI'0 I'DYHTA CJefAy-
eT NIPHMeHATDH JJiA GalJaCTUDPOBKE TDPYCOIpDOBOZA BO BCEX CAyYasX, KOr-—
Ja TpaHuesd BO BpEeMd IPOM3BOLCTBA PaCdOT CBOGOMHa OT BOMH (Hepuomm—
YecKy 3aJMBaeMHe IOiMH per (padoTa Ges BOLOOTIIMBA), KODOTKEE 3aG0-
JOYeHHHEe YYACTKM C MCIOJb30BaHMEeM BOIOOTJMBA IDA MOMHOCTH TODHA-
HO#l 3ajiexH, He IPeBHmAaMWe# IJIyCWHH TpaHWeH, NPOTAXEHHHe 3a60J0-
JeHHNE YUYACTKEC TOPyicoff 3ale4b0 He NpeBHWawmedi IVIYOMHH Tpagued),

JizHa yYaCcTKOB OIpelesadeTcd TPOH3BOLUTENBHOCTHI BOLOTVIABHOM
TEXHAKH ¥ IPOYHOCTBER TPYOH. PasmesleHre Ha yYACTKM IPOMBBOIMTCH
KOMCUHMpUBAHHHMY Oa/UIACTHEMY NIDETDYy3aMd, COCTOSNHANMEA X3 TDYIIIH
yraxemmTene THna YBO, SacHUAHRHX OCHYHEM MUHEDAJIBHHM IDYHTOM.



Tadarna 3

HoxasaTeb JloBMDOBKa BARYIErO [0 MACCE CYXOr0 TPYHTA, %
4 | 6 | 8 4 1 8 8 4] 6 | 8
CyrimeOK THRCIHA Cyrsmuok Kpachw# | Cymech Taxenad
TEeMHO-OYDPHHE MeJIKasg

IIpemes IPOYHOCTH IpY CRATHX Heg
BOJIOHACHIIEHHHX odpaag.bglg np# 20
I DOXEMAX XDaHeHHH, I

cyxoe 121 aHeHHe

Q

cyT 2,94 2,7 2,356 2,36 2,14 I, I,70 0,93 0,5
7 cyr. 2,06 1,69 1I,3® 1,20 I,00 0,50 1,09 0,67 0,44
BJIARHOS XDaHeHKe
28 cyT I, 1,28 0,9 0,8 0,79 0,73 0,68 0,50 0,36
7 cyT. 0,50 0,42 0,3 0,32 0,35 6,20 0,42 0,35 0,28
HaGyxanne, % I6 12 10,2 10,4 8,2 6,5 2,3 2,0 1,6
KanmJuigpEOe BONOHACHMECHHS, % I8 I4 I2 12,2 10,4 8,3 5,6 3,5 3,0
InOTHOCTH 3AKPEILIEHHOI'O rggn'ra
gBINE:mg CcM oM ZABJIGHIR 1,93 I,94 1I,90 2,08 2,08 2,02 2,14 2,10 2,08

Dprme garnnaa: I, UcxogHHe BIAKHEOCTH I JAHHHX HCCJSJOBAHMAX NDHMHATH: CYIVMHOK TSIKe—
JHE TeMBO-OypH# ~ 23%; CYrJEHOK KpaceH# - 16%; CyIech TAReJas — .

2. Nop0o30CTO#RKOCTE CYIJIMHKOB 006CHeYABAESTCHA B Ipelesax 4-5 IWKJIOB 3aMOPAKKBaHNA-OTTANBAHHL
npr kooddmimenTe moposocroiroctz 0,6,
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Tadxrxnoga 4

JenoBAA BaKpeIVIOHAS ¥ XDAHEHHA |Yro Cuﬁﬁgeﬂﬂe. %OJNJIB Je—| LnoT- Hﬁ‘ﬁ?ﬂaﬂ npOYHOCTH:’
BHyTpeH- ODMAIMH, |HOCTE ¥ NO3HPOBKE
Hgop Tpe- ﬁna "/ ome’ éMT.JHP P
Wi, PPAL 4 1 6 | 8
YunoTHawmee pangenre 0,09 Mla, mo-
3¥POBKA HPOLYKTA 6% IO MACCe CyXo-
I'0 UPyHTaA, 7 CYT BJAARHOIQ XDaHeH:A
Tp¥ WCXOIOHHX BJIAXHOCTHAX,%:
17 30 0,028 2,8 1,65 - - -
33 13 0,036 1,9 1,83 - - -
YoTHAKMee jaBiaexne 0,20 Mia,no-
BAPOBKA HpOXYKTa 8%, 7 CYT BIAXHO-
IO XpaHeHusa UPE HCXOIHHX BISEHOCTAX
TPyHTA, MR
I0 33 0,025 1,6 1,55 - - -
20 24 0,056 1,9 1,65 - - -
30 7 0,043 1,5 1,78
40 5 0,028 1,0 1,8
JmroTnaxmee maBierume 15 Mla, mexom-
Haf BJIAXHOCTE <35, BIAKHOE XpaHeHHe
B TCUCHEE: o8 oy 1,98 0,22 0,I9 0,23
7 oyT 23 0,065 - 1,93 0,20 0,II 0.I3
JoaoTeaminee masienue 0,20 Mla, #c-
XOfHAA BIAKHOCTL 23%, BIAKHOE Xpa-
HeHne B TedeHHe:
8 cyr - - - 1,68 0,I6 0,05 0,09
7 cyr - - - 1,68 0,14 0,03 0,04

———— .
2) PersamerTHpyeTCH Ipy ynuIoTHMomux penneEnsx 0,20 Mla 7 ONTEMAJIBHOR
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Prc.2. KoHeTpyxumy CasLTaCTHHX HEPEMHUOK:

a-CaJUIaCTHHE NpEIpY3 X3 BaKDEILIOHHOO I'DYHTA; O-KOMOHHKDOBAHHHH I 0BO# MEeTon GaanacT) .
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3.4. KomomHmpoBasEHil GamnacrHufi mpurpys (puc.2,6), cocrosmpmit
3 IpymnH yTakesmTesneil Tna YBO ¥ 3aKpelIeHHOTO I'DYHTa, CHelyeT
IPAMEHATH C BOJMOOTJMBOM LpK IMyOuHe BOIH B TpaHWlee, ACKIoYaileil
KOHTaKT yHJamHBaeMmo#l BAXyweTpyHTOBOH cMecH C BOmOR B mpomecce pa—
GOTH,

3.5, [lapavMeTpH TpaHume#f IpM CTDPOMTEJNLCTBE TPYGONPOBONOB  Ha
TMOfiMeHHEHX ¥ 3aCOJIOYEHHHX  YYACTKAX ONpeZeNAeTcd COIJacHO
CHull H-8-70.

4. OCHOBHHE PACYETHHE IIOJIOXEHWA

4,1I. OnpejieneHye HeOGXOIMMOM BeJHMUMAH HPETDY3KX HA IPAMOJH—~
HeJHHX yJyacTkax.

4,I.I. CorzacHo HOpMam [I] IIpOBEPKY IIPOTEB BCILINTHA IOM—
BOJHHX TPYCOIPOBOZOB Ha Iepexofiax dyepe3 BOJIHHE IPETpPAmH ¥ Ha 00—
BONHEHHHX YYacTKaX IPOM3BOJAT II0 DACYETHHM Harpyskam m Bo3melicT-
BHAM W3 YCJOBEA

b =K, (/(HE ‘;5 - ;mp’;gafz)z (D

THe b - Heo0Xomunvasa BeJHIMHA IDHIDY3KE (Bec Gasacra nﬁ} BO-
Io#t), IpmxomAuascsa Ha TPyoompoBopn LmHOZ I M, H/w;
K u — Kk09QYUIMEHT CE30NACHOCTH HO MATEDHANIY, DaBHHi (nns
clydas CaJIACTHDOBKM BaKpEeIJIEHHHM IpyHTOM) I,2;

K 4 g~ KOSQYMIIEHT HAZIGRHOCTH IDH pacyeTe yCTONIBOCTH —MHO-
JIORERns TPYOONPOBOIA IPOTHB BCIUHTAA, paBmHiE  (mia
nofiM peX ¥ NEPHOIZMYISCKH 3aJMBAGMHX YUYACTKOB 1%~-HOK
odecmevernnocTu) I,05.

4,1.2. PacueTHHe Harpysk# K Bo3geiicTBmaA onpemeJanTcd mo Hop-—
MyJaM:

pacdeTHas BHTAJKVBANMAR CAJ2 BOIH, JeHCTBYONAA Ha TPYOONDO~
2oL 2
v/

=7 T (2)

‘EEC‘IBTHaﬂ Macca 3an30JHMPOBAHHOTO TEY@OHEOBO@ B _PO3IYXE

;”7/":;66 7‘;1/5; (3

(WOmOJIEMTeNIbHAS HATPY3Ka Ha TPYGOIPOBOX /0 6.7 TDHRAMACTCA PaBHOK
HYIH) ,

I2



rme ﬂ,, ~ HoDYRHHE n@aMeTp Bam30JMPOBAKHOIO TPYGONpOBOZA;
J's - ymemsmuit Bec BomM, pammwit II.I0% H/M®;

;ﬂ g~ COOCTBEHHHHA BeC TPYGOmpPOBOHA;
Tus3

~ COCGCTBEHHHI Bec M30JAIMH.
4.2. Oumpegmenenue HeOGXOIMMORA BeJMUYMHH NPITDYSKE Ha KPHABOJIR~
HEUHHX yvacTKax.
4.2.1. IlpoBepky NPOTHB BCIUHTHS TPYGONPOBOLOB, IpPOKJAIHBAE~
MHX KDHBOJHHERHHX (B BOPTHKAJLHOH IIOCKOCTH) YYaCTKaX TPACCH,IIDO -
H3BOIAT M3 yCJOBEA

52A/M //rf/a Ife —gmpayém//*é;/yf é;/,o 1:)1(4)

rie A, , Kns ., 4 u UMeNT Te Xe 3HAUSHKd, YTO X E
# n.4.’[/ﬁ_}4%’_”é; Z?”” ’
37~ PacurTHAS BeJHUMHA IDUIDYsKM (Bec Oasuiacra uon Boxoil),
HeoO0xomumas IA M3rHéa TpyCONpoBONa NO JaHHO# KpHBOH
IH& TpaHWmey, ONpefendeMas M3 YCJOBUA IDHJIETapna TPyGo-
TPOBOTA KO NIHY TpaHmex:

8§ £J7

bor =T oo )
H& BOTHYTHX KDHBHX
G-I, £ ©)

WLrEal

5;,/,, ¢ — bacueTHas BeJHMUWHa IPKIDY3k¥, HeOOXOIMMAS A MpemoTBpa:
WeHKs NOoTbemMa TPYOOUpPOBOZA Ha BHIYKJHX B BEDTHKAJBHOR ILIOCKOCTH
KpUBOJMHERHHX yJacTKax IOR Bo3reficTBMeM NDPOMNONBHHX YCHIERA, BH3—
BaHHHX BHYTDEHHNM [UABICHNOM ¥ LepeNamoM TeMIepaTryp:

bpp.c = 5//0 : 7

B dopmysax (5), (6), (7) J - momerT EHEDUHE [IONEPEeYHOT 0
ceyeHus TPYOH; ﬁ = Yron IOBOpOTa TPyGONpOBOZA, pam; L -
pajyc yupyroro msrméa OcH TDPySOIpOBOZA; S - npomoxpHOe ycu-

Jme, paBHOE
6‘=F(0,Zéj(q+q;fm‘). (8)

rme /- mwiomams TONEepPedYHOT O CEeUeHMA MeTauia TPYOH;
A¢ - koo eHT JMHe#HOTO pacuMpeHEs, DaBHHZ Lad cCrand
; S G P '
4l - nepeman Temmepary MHMMaEMHY JJIg IOX3BEMHHX TPYOO
NIpOBOMIOB, DaBHHI EZLDBI.)

I3



5;(4 KOJIBI[eBHEe HAIDAKEHHS B Tpyoe OT meiicTBHs BHYTPEHHEero na-

BISHUA p
- P2y
5}4- 57 (9)

3nech ,0 - BHyYTDeHHee JaBJIeHAE B TPYCOUPOBOXE;
4y~ BEYTDEHHME mmameTD TPYCH;
~ TOJIHA CTEHKH TPYOH.
4.2.2. JmHa BOJHH M3ruéa TPYCOHpOBOZA HA BHIYKJIOM Y4acTKe
onpepeJiieTcs 10 Qopmye

L =3pp ; (10)
Ha BOTHYTOM yuacTKe 3
/ ' "Z /3 3,0, (I1)

4,3. PacueT yiepxubamieil cmOCOCHOCTH CasUiaCcTUPOBOUHOR mepe-
MHYKA

4,3.1. B ravecTBe yjepzEBauiedl CHOCOGHOCTH OIHOT'O IOI'OHHOIC
MeTpa IeDeMHYKY py! NPHYHAMAETCS BeJMYXHA €€ COHNPOTHBJICHHA NO-
TIeREeYHHM BEPTHKAJIBHHM IeDEMEleHAAM TPyOOoUupoBoja eNMHUYHOR IIIHH
Pc 32 BHYETOM apXEMeIOBp# cHJH AJ

By =H,-A (I2)

4,3.2. CompoTHRIeHAe IepeMeleHnam Pc OnpefesiAeTCes B COOTBET-
CTBEHM C pacueTHOH cxemoit, mpencraBieHHO® Ha puC.3. OHO COCTOMT W3
IBYX CJaraeMHX: N&CCH I'DYHTa HeNOCPeICTBEHHO HAX TPyOooi Prp ¥ pe-
gyapTEpyledl CHIH CONDOTMBICHYSA TDYHTa CIBUTY Pcms 0 LBYM ILIOC-
KOCTAM cpe3a, NPOEKIMM KOTOPHX IpPEeNCTARIGHH Ha CXeMe OTPes3KaMu
AB m CL-

A, = ,0 +FP, 26 . (I3)

4,3.3. Maccy rpyHTa Han prﬁoﬁ P rp OlIpefiesIANT KaK Ipox3Bele—
Hye o0bema rpyHTa B mpefesax @urypd AB Cll man TpyoomDOBOIOM ©mM—
HEYHOH IUIMHH Ha yuenwuﬁ Bec saxcpen.nenﬁor'o I'pyHTa
// plld
= I4
ap ( / 3 e ( )

(f:s’l‘P’ YAGIBHHU EeC ’%aI{peHJlGIiOI'O IpynTa,
4.3.4. Bemmumgy Pc,zua HaxXonAT M3 BHpPaXEHNA

/7%9 ZE‘ FJ-, (I5)
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Prc.3. PacueTHas cxeMa LA OIpeHeJeHHEN Py,u

rae (Zg‘p- CPDeliHEe KacaTeJbHHE HalpDaxeHAd 0 IIOCKOCTAM cpesa:

g&p = fwm 6‘; &, e v Ej P (16)
(3mecs ¢ Q77 — GKTHBHOE JIABIGHME TDYHTA Ha YPOBHE CEPEe[MHH BH—
corn /Zp ; (/3 2p = YOOI BHYTPEHHOIO Tpewnd 3aKDEIIeHHOrO IpyHTa.
/3 30~ CUEILIGHA® 3aKPEILIGRHOrO IPyHTa; #f - IUIOWAHb IIOCKOC-
TH cpesa NeDEMHYKN OfMHEUHOM JIMHH, WAGISHHO paBEad %, ).
4.3.5. Suavenze [ s B HAUAJbHOE CTaJEM 3aKDEIVIeHHA, KOr-
Iz CLEIIeHNEe 3aKDPEILIeHHOI'O rpyﬂma HaEMeHbllee, ONPeReJANT IO (op-

My . %a
]’ /’ ( /0)

¢

a/rff/ {17

flocne 3aBepueHEd IpoIecca BaKPeIIeHHA, KOTHA CHEILIeHHe
IproCpeTasT MAKCEMAJbHO® 3HadeHnms, Kmm cleflyeT IPHHUMATH DaBHHM
HyJmo.

4.3.6. ApxmmemoBa CHJA HaXOmMTCH, KAk IponsBejieHHe o0beMa Dyl

15



Ta B mpexmesiax ABCIE Han TpySompoBOJOM eIMHMUHOR [JIMHH Ha yHeJb-—
HHIf Bec BOJH C yYeTOM B3BelEHHHX MIHe;aJIBHHX JacTHl] pyHTa:

4=~(3,4,-72) 1, (1)

4,3.7, loJHaa yhepEMBanmAad COOCOGHOCTDH IEPEMHUKN paBHa HpoO-
EB3BeeRs P. 8 LIEHY [eDeMHIKA 4 7

4.4, OmpeneaeHEe KOHCTDYKTHBHHX DasMepOB IHEPEMHYeK .

4,4.I, BHCOTY IEDEMHYKH ;7 OUPENeJAnT TJIyOHHO# TpaHmen /9’,” »
x BHCOTOR DEKyJIBTEBEDyeMOTO CIOA TPYHTA vew 1O QopuyuIe

By =Hrp =11 ot (19)

4,4.2, OrrocH mepemuuer Z, HasHavawTed paBHME I1:I-I1:1,25,

4.4.3. UmHa mepeMHYEK LOJRHA YAOBISTBODATH TEXHOJOTHYECKHM
TpeCOBaHNAM, B COOTBETCTBEM C KOTODHMM EeJATEJbHO, YTOCH BAKYmES
BENOeCTBO, JOCTABIGHHOE Ha TPacCy OXHMM GHTYMOBO3OM, OHJO MCIONE—
30BaHO JJIA OPHTOTOBJIEHMA I'PYHTOBO! MACCH Ha OJIHY IEpeMHUKY. B
3TOM CJAyYae OTHAIAeT HeoOXOfEMOCTh B ESCTKOM KOHTDOJS 3a Dacxo-
JOM BARYmEro M Jaxe IDM HepaBHOMEDHOM (IO JJMHE IIEDeMHYKHA) IIOJM-
Be yHaeTcd B KOHEYHOM CueTe JOCHTHCA HYRHOA NOSHDOBKM HPONYKTA
0 Macce 3a CYeT §oJee THATEJBHOTO IIepeMemHBAHHS T'DYHTAa.

Wexona 3 2TOr0  Macca CyXoro I'DyHTa B IeDeMHUIKe ¢ »1on-
Je¥amas 3aKpeleHrmo, OymeT paBHa IPE NO3WPOBKE NPOLYKTa

@=%, (20)

rne M - Macca BAXYmMEro B OXHOM GHTYMOBO3E.

Orcona o6BeM rpyHra Y B NEpeMnuke, Mopiexamei 3aKpen-
J@HED, DaBeH

V= _@;,
fe

rme f; - ILIOTHOCTH CYXOT'O TpPYHTa.

4,4.4, B COOTBETCTBEE C IPHAATOH KOHCTpYKIme# IepeMHUKE (CM.
pEC.2) 00BeM TDYHT& V5 nen onpensifgeTcs N0 QOpMyde

V=F,¢,+2Vs (21)

e

THe /‘}/o - IJIONANb HONEDRYHOTO CEYeHEA CPefiiell |9acT¥ IepeMHuKE,
or'paHmeHHon Bikinigo) ¢ 5,7 32 BHYETOM IIONIEPEYHOI0 ceue-
HES TDPYGOH;

16



V§ - oomen CPYHTa B OTKOC® JeDEeMHYKH,
4.4.5, Iromame F,,p onpenesyanT oo dopmyre

Fp=t, - -F - (22)
rhe /':,7 — OOJIHAA ILIOWARE NMONEeDedYHOI'0 CeYeHEd IePOMHIKE B TpaHmee
[+
'57 -2 720 / (23)
’C;,p— TIOWANE nonepeqaoro CeYeHHs TPYOH
2
//ﬁ,,
£ (24)
07,0 4/

B @opmyae (23) Q, f - WMDNHA HEPeMHYKN IO BEepXy K IO HE3Y
COOTBETCTBEHHO

a=§+21,1. (25)

Besmamza § m otkoc Tpammer 7  IDEEEMADTCE B COOTBGTCTENE
co CHall [I-45-75 » CHnmll I-42-80.
4.4.6, Oosem V; OIp6JIeJIAETCA KAK

o (24050, 3,) Lt

&.4.7. I’Is BHpaxeREa (2I) LIMEA IeDeMHYK: f” paBEa
V-2V
[”: .

Fep

4.4.8. PaccTogHne MeXIy IepeMHIKAME f ONpeNesInT LIS Kax-
HOTO IpAMOVEHEeHROro ¥ KPMBOJHHERHOTO yIaoTKOB OTNEJNBHO M3 YCHIO—
BEA ycroffamBOCTH TPYGOIpOBOJia HNPOTEB BCIUMTHA IO COOTBETCTByRmeR
HeO0XomuMo BeJmuEHe IDHIDYSKH;

(27)

oTCHAA Ch=tn 7, 7
28)
4.4.9, TpyoompoBosi, GainacTHPYeMuil NepeMHYKAMM H3 SaKpeILIeH-
HOT'O I'pDyHTa C maroM , GIeLyeT IPOBEPHTE HA HPOYHOCTH.

4,5, PacueT uKHCJa NEPEMHUEK

4.5.I. Umcao mepeMHueK Ha OaJLTACTHPYeMOM OTpe3Ke TPYOOIpOBO-
Ja Ompele]AnT KAK CyMMy 9acTHHX OT NeJeHHA JUME IpAMOJEHERHHX,
RpABOJMHOAHHX BHNYKJHX X KDHBOJMHEeRARHX BOTHYTHX YUACTKOB Ha

I7



COOTBETCTEYRUME WM BOJHTHEH mp IWIOC ONIHA NEDEMHIKa (B Havage
OTpesKa) .

4.5.2. Ecom Ha mpAMOJmEERHOM yuyacTKe NOCJICHHAA NEPEMHUYKa He
nonanaeT Ha TPEHMLY C MOCIEAYWIMM KDHBOJMHEHHHM yYacTKOM, UHCJIO
TIePeMHYeK OKDYIVIAeTCA B MEHBUYW CTODOHY J0 C/mEaifmero LeJoro, x
ouepefiHas mepeMHYKa YyCTDaWBaeTCd Ha DaCCTOAHME mara, OIpeReJeHHO
T0 LA JaBHOTO KDMBOJMHERHOI'O ydacTKa.

Ilpu mepexofe C KpHBOJMEERHOTO Ha mpAMO/mMHEHHHHE ydacTox umc-
JIO TIepeMHYeK Ha KDMBOJMHE®HOM y4acTKe OKPYLJLIeTCA B GOJBUYD CTO-
DOHY.

4.5.3. Korpa npm pacueTe Ha BCeM CajlacTHDPYEMOM OTPE3Ke wuuc~
JIO TEePEMHYEK NOJNyyaeTcd NPOGHHM, 6I'0 OKPYIJANT B GOJIBUYR CTOPOHY
L0 Oymmaimero IeJoTro.

4,6, PacueT NOTPeCHOCTH B BAKymeM ST~ .

OSmyo TOTPeCGHOCTH B BAXYWICM A] ONPeJieJI AT JIPON3BEIeHK oM
9ACJa NepeMHYeK Ha Maccy BemecTBa, LEPeBO3MMOIC 3a ONKMH peiic

ouTymoBo3a M:
&=Mn (30)

4.7. Macca onHOE CaacTHOR IepeMHIKH B 3a8BHCHMOCTH OT CTe-
TeHM OOBONHEHHOCTH TpaHmWeX MOXeT ONTH ONpeReJeHa JJA Hauoojee da—
cTo Bc-rpeqammuxca Bapnaﬂ'ros B CJeAywueM BAfe:

I pacuetnan cxeva Zy Zo< /‘/5 <p,q (a1}
P-&le
Il pacuerTHasg cxema 8>
5”/33—35y5-3 , (32)
/0=Zi[" 3 (0/6'/‘7'3

Il pacueTsas cxezvxa - 'rpydonposo,u IIOJHOCTBI BOX BOMOHR

P= V 084 ET B, /) (33)

3mech /5 - XapaKTepuCTHKA TPYCONPOBOZLA
J EJ

FJ - ®ecTkOCTH TPYGONPOBOJA;

,% ~ BHCOTa BHCTyHalmed YacTy ILIABAKWero TPyOCIpOBOJA
Hall MOBEPXHOCTHO BOTH, M;

/7;, - pacueTHad IVMyC¥HA, M;
H = DIyOuna BOmH B TpaHuee, N;
£ - pacueTHad JJHMHA M30THYTOTO TPYGOIDOBONA, M.

(34)

i8



+.8. Ilp# rpymnoBoil ycTaHOBKe I'DYSH YKJAANHBANT BILIOTHYR APYT K
Ipyry, a mX olijee 9mcJIO HAa I KM TPYCONPOBOZE LOJEHO COOTBETCTBO-
BaTh PacueTHOMy (TpeGoBaHMAM MPOEKTA) C YYETOM MACCH PDPYETa.

4.9. OcHOBHHM QaXTOpOM, OTpaHNYMBALIMM UACIO TPYS0B B TpYyIOe
np# CaJWIACTEPOBKE TPYOOHPOBOLOB, ABJAETCA IPOrHS TPYCONDOBONOB.

4.10, Lns onpelesiesns MAKCHMAJBHOIC UMCHR TPY30B B Lpymie
HEOCXOIMMO 3aTATHCH KONYCTHMHM IIPOTHCOM TPYGOIDOBOZA.

llaxcrmaJbHEE TPOrEG IPArPYREHHOrO TPYGOHPOBOfa GyIeT B cepe~
JMHe CBOCOZHOTO OT I'DY30B yuacCTKa.

4,11, HpenenrHy® LIEHY TPYNOH T'DY30B ONPEUeJANT K3 yDaBHEHKA
(35) (upu arToM mporud TpySomposoma orpaxnumsaercA mo I10 cm)

/- / 76 8FTy
29, (FT+ 4 f/#/ff (612) °
— MOZLYJIb YUDYrOCTH MaTepHaJa TP, ({onponom;

— MOMEHT HHepIIMH TpyJOupOBORA;

Tporud TPYCOmPOBOIA;

~ pacmpenejeHHAd NPUrpPY3Ka, ompenesdeMad mo HopMye

92575 Vimp =4 mo s (36)

rae /5 ~ ILIOTHOCTE BOTH;
V,”p- o0seM I M TPydompoBOja B BO3LyXe

rne

=S M
]

A
Z-E;-;Z, (37)

rme g/ - IPHTPYSKA OT Gawlecta;
£ - BeC TPysa IWINC BEC TPyHTa 3aCHIKE B BOXE;
5,/, - mEpHHA TPysa.
4,12, llpEmep pacyeTa KOHCTPYKTHBHHX K TeXHOJOTHYRCKEX Iapa—
MeTDOB GAJLIACTHPOBKA NOAMEHROrO y4YacCTKA Ias3ompOBOfa IPUBELEH B
TIPHIOKSHAH 4.

5. OPTAHVBAIMA I TEXHOXOIUMA PABOT

5.1, B OCHOBY TeXHOJIOrAM NOJOREHA MIEHA HCKYCCTBEHHOTO YJyd-
WeHEA AHACHEPHO-T'@ONOIMYECKAX CBOMCTB CJalOHeCYMEX MHHEeDPATbHHX

I9



TPYHTOB IyTeM XAMMUYOCKOTO CBASHBAHHA WX OPIaRMYECKEME BeleCTBAMH
Ha OCHOBe HeJleeKTHHX HDPOIYKTOB yIJyGJesHo#t HedremepepaloTkwm,lMes-
HO TairuM BO3jeficTBHeM yHmaeTca ofecHeurTh Tpedomamme CHmIl [1-45-75,

5.2. Jo ravana GaJUIACTHDOBKF TDPYOOIPOBOIA NEPEMHUYKAME K3 34—
KPENJIeBHOrO IpyHTa:

GaJmacTHPYeMHid TPYOOIPOBOL NOJKEH OHTH YJIOKEeH B TpaHmel Ha
NPOEKTHHE OTMETKM, H3OJALMOHHOEe IOKDHTEE IPOBEPEHO X B Ciyyae
HeOOXONMMOCTH OTPEeMOHTHDOBAHO; JNOJEHH OHTH IPOBEIEHH paCOTH IO
TIPefOXPaHeHN K30JALMOHHOTO IOKPHTHA OT MEXaBNYEeCKOr'0 IOBDERIEHHS
(ecaw OH¥ TPENyCMOTDEHH NDOGKTOM); 3aBesed Baxymmi cocras  BMT,
Ipom3BelieHa Pas3C¥BKA M 3aKpeIJIeHRe DasMepOB HepeMHYeK Ha MeCTHOC:
TH, IPOBepeHa ¥ MOAI'OTOBISHA TeXHMKA, B 30He DAGOTH 3BeHa IOATO-
TOBRJIEH EHBEHTAph, IPHCIOCOCJIGHHA M CPeNCTBa, LJIA 0e30MacHOT'O Ipo-
H3BOICTBA PaGOT; MOJYYeHO IMCHMEHHOE DaspelleHEe OT 3aKa3UmKa Ha
CaIaCcTHPOBKY YJAOESHHOI'O TPyOSONpoBofa.

5.3. TexHoJOrEA GaJNaCTEDOBKE TDYCOIPOBOLZOB IEDEMHUKAMA Mz
3aKpeIIEEHOT0 IDYHTA B 3aBHCHMOCTH OT CeJbCKOXO3AKCTBEHHOI'O Ha3—
HayeHAd 3eMeJib BRJNDYAET CJeNylmye OCHOBHHE OIepalfH:

IPECOTOBJAGHHE TI'DYHTOBO# CMeCH;

nocuofiHas yHISIKA CMOCH;

nocyoHoe YILIOTHEHES CMecCH;

o0paTHasA peKyJIbTERAINA.

5.4, B 3aBHCEMOCTH OT KJMMATEYECKNX, THIDOreOJOI'HYSCKEX yC-
JOBEE ¥ OCHalleHROCTH ToxpasjeseRHit crpomrensHofl ¥ chmempanbBOd Tex-
HAKOH MCIOJBBYOTCA HECHOJBRO TEXHOJOTHYEGCHHX CXeM GalaCTHDOBKM
TpyGOnpOBOZA.

5.5. Ecum HeT I'pyHTa, OPHrLOJHOrO JJIA 3aKpellyeRnd, cldelyeT
IPEMeHATH KapbepEH# CHOCOC IPHI'OTORJIGHMS BFEYHEIDYHTOBOY cMmecH
(pzc.4). DoproromneHHasa CMeCh LOCTABIAETCHA HA TPacCy aBTOCaMOCBa~
JIaMd ¥ OTCHIIAETCA B EEOCXOREMOM KOJMMYECTBE HA CDOBKe Tpapwer ¢
pacyeTHHM IaroM B MecTax ycTpoiicTBa HeDPeMHYeK.

5.6, Dpuraja 0o OpHEFOTOBJIEHHD [PYHTOBOX CMeCH KapbepHHM CIo-
cOGOM COCTORT M3 5 9Yes.: MammumcTa Oyapnosepa (I), MauMAECTA LO-
posaolt dpesn I-530 (I), BomATeJSd aBTOCMTYMOBO3a (2), MaNMHACTA
OIHOKOBHOBOTO Imorpysunka T-I57 (I).

5.7. Dpuraza ocHamaercda CJHeXYyOWNMNH MAalHHAME ¥ MeXaHU 3MaMK
(radx.5).

5.8. Yruanxy sakpelyeHHoO# cmecm, IOCJIO{HOe YILIOTHeRHEe IIepe-—
MHYKE, BACHIKY TPyOOIPOBOXA MAHEDAJNBHHM I'DYHTOM M DeKYJbTHBAIMD
TmpoXBBOUAT COyJasrosepom J3-I9.

0
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Prc.4. TexHOJOTEA G2 UIACTHADOBKYM BaKDEIIGHHNM IDYHTOM (cxema I):

I-momBos aprocamocBanoM BaKPEILIEHHOT'O IDYHTA 3 Raphepa: [-EBIOTOBICHME NeDOMHUKHE K3 3aKpenyes-
HOTO rpyHTa; li~yLIOTHEHREe NEDeMHYKM 3 SaKDeIVIeHHOrO IPyHTa; LY—3&CHIKA TDAHWEN MEHEDAJBHHHM
FpyRTOM; Y-00partnas peKyJILTHBALHL



Tadaunga 5

MaupHH ¥ MeXaHH3MH l Mapka J TexHOJIOIMYECKHI IpoIece
ByJasnosep I3-I9 PaspaboTka rpyara
JiopoxHasa {pesa I-530 liamesibueHHMe ¥ CMeWHMBaHAe

r'pyHTa ¢ HeQTeCHTyMOM
ABTOGHTYMOBO3 SJ-13L IlepeBo3Ka 1 BBefeHue Hed—

TECATYME B pacnperesuTeNb—~
Hyl cHCTeMy JOopoxHo# gpe-
3H

OnHOKOBUOBHI MOI'DY34HK T-I57 Hepemenenne u MOTDY3Ka
TOTOBOTO He@TerpyHTa

5.9. Ilpy MCIOJB30BAHME OTBANA IPYHTA M3 DaspadoTapHoit Tpag-
eX B 3&BACHMOCTY OT TDYHTOBHX YGIOBEE ¥ NMvewme#icAd TeXHHKE DeKoO-
MEHEYDLTCH TeXHOJOTMYECKHe CXEMH COIMIACHO DHC.D, 6 ¥ 7.0TauuneM uX
OT BHWEPACCMOTPEHHO# CXeMH SBIAETCA B OCHOBHOM MpOIeCC IPATOTOB-
JICHMS BAXYUlerpyHTOBOR cmecnm (CcM. cxemw I, I, W, IV).

5.[0. HauGosee IepCHEKTHBROE, odecmednBammel BHCOKYK IIPOK3—
BOIMTEJBHOCTH, CJAEXyeT CUMTATH cxeMy IV (puc.7), COIJACHO KOTO —
poff rpyETOBAXYMAA CMECH IOANOTABIABACTCA ¥ YKJIANHBAETCA B TDaHmER
C HCIOJH30BaHMEM TpaHmeesachnaress- TP-351 co cunelanbHHEM HaBeC -
HHM OCODYIOBaHMEM H CHTYMOBO3a; OCTATKEM MIHEDAJBHOI'O I'DYHTa 3a4M-~
mapT 6yJABEO3EpPOM, IOCJIEe Yero HMPOM3BOJAT ero YIIOTHeHKe MammHoR
JV-I2 ¥ peKyJbTHBalED.

5,11, I GamnacTHpOBKM MATHCTPAJEHHX TPYGONPOBOLOB C KCIO-
Jb30BaHUEM 32KDEIJIEHHOTO T'PYHTA DOKOMEeHIYyEeTCA NIPUMEHATH KOHCTPYK-
IO yTAKEJANEr0 rpy3a THua YBO (CM.pEC.2), NPeNCTaBIANErO CO-
Goif mBa meJe3006TOHHHX GJIOKA CO CKOCAMHM, COeIMHEHHHX MEXNy COGoii.
OrOCH Ha OJIOKaX BHOOJIHGHH JJIA 0XBaTa TPyOONpPOBOMZ Ipy3aMH,  4TO
no3BosAeT B Coaplied CTENeHE MCHOAb30BATEH I'DyHT’ 3aCHIKK TDAHWEH C
LeJipl0 NOBHUMEHHA BeJMUMHEH Cajacta. lpy sToM rpysy THna YBO ycra-
HABJIMBAnT TPYINOBHM METOIOM BIJIOTHYD IPyr K IPYTY, a MX ofuee 9i-
cI0 Ha I KM TPYSOIpOBOLA JOJEHO COOTBETCTBOBATHL pacyeTHoOMy (Tpe-
GoBaHKAM IpoekTa). llepeueHb MaUMH ¥ MeXaHKSMOB TpWBEZNeH B Talu.b.

5,I2. TeXHOJOIED M OpraH¥3alyi IPOX3BOACTBA pPadoT HO IpymIo-
BO# yCTAHOBKE XeJe300eTOHHHX TPY30B BHIOJHAKT B COOTBETCTBME C

"PyKOBONCTBOM II0 IPYMIIOBO# yCTAHOBKE YTAKEJAVUMX XeJe3006TOHHHX

22
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Pre.5, Texmomormsa CaiacTHPOBKY BaKpEILIEHHHM IpyHTOM (cxema II):

I-I0proTOBKA TPyHTOBOT'O JIOTKA; [I-IpOJMBAHNe MEHEDAJBLHOTO I'PyHTA BaxymuM RiIT; ll-mepemeunBanne M-
HepasJbHor'o IpyHETa ¢ BauxymeM HIT; IY-H3TOTOBJISHWE NEePeMHYKY X3 3aKPEILISHHOTO I'PYHTa; ¥-YIVIOTHE-
BYe IePeMHYKY N3 BaKpeIJIeHHOTO IDyHTa; YI-3acHIka TpaHlied MIHEPAJBbHHM TPYHTOM; Yll-06paTHasd pe-

KyJIBTABAIAA
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Puc.6. TexHONOTHA GALIACTEDOBKY 3aKpeIIEHHHM IPyHTOM (cxema IHI):

I—rmaﬂg_‘)osxa OoTBasa T'PyHTA B MeCTe M3TOTORIEHHS NEDPEMHUYKHM; II-Ipo.[mBaHye MAHEpaJbHOI'O TPYHTA BA-

xymprm BMT; li-nepevemnBanne rgeﬁ,uepom MAHepaJpHOro IpyHTa ¢ Baxyumm BUT; IV-¥3roToBIEHNE HepemMHy-

KN B3 BaKDPelVIeHHOT'O IPyHTa; J-yILIOTHeHNMe MEPeMHYKN #3 BaKPSWIEHHOr'O TPyHTa; Y[-3aCHIKA TpaHuex
MMHEPAJbHEM T'PYHTOM; YI-o0paTHas DeKyJIbTHBallAd
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Prc.7. TexHojorrs CaJLIACTHDOBEM TDYCONPOBOAOB MHHE-
DaJbEHM PPYHTOM B CMeCH C RakpemnTedeMm BUT-J (cxema IV):

I-poTopHHil TpaHmee3aCHmATENb; <J-BajlEK I'PYHTA; 3-aBTO-

CHTYMOBO3; 4-HaBecHoe yoTpo#CTBO K TpaHNee3aCHUATE o A

BHecenna BT-JI B rpyHT; D-IepeMHUKA K3 3AKPEILIEHHOTO

TPYHTA; G-TPYHTOYILIOTHMOWAA MalMHA; 7-4acTh Tsydonpom—

I8, 3acHmapHas OOHYHHM IDYHTOM; 8-0yJpmo3ep; Y-BajdK H3
PaCTATEJIBHOI'0 CJOA IPYHTA

Tadaurnga 6

HanMeHoBagNe I tdec.nol TexHosOTHYeCKE] Ipoiecc
Kpan I HaBecka rpysos
BojoTocHeroxox 2 JocraBKa TPy30B

TlonTon M meHa I YeTaHOBKA KpaHa

byasnoszep I Hepemeiieane Kpara

TDY30B IpH CALIACTUPOBKE MAIWCTPAIBHHEX TpydonpoBogon" (P 239—76).

5.13. TexHmKO-5KOHOMEUECRYL SQQYeKTHBROCTH CANIACTHPOBKE TPy-
GOOPOBOMNOB C MCIOJB30BAHKEM 3aKDEIJIeHHHX I'DYHTOB MORHO IPOCJIEHHETH
Ha IIpuMepe I'a30H0poEoja YpeHroi-HoBONCKOB jguamerpoM I220xI5,4 mM
(rroiima pexy beao#t) B pacuere Ha I kM (Tacu.7).

)



Tadanmga 7

Hammenopagkme mokasareJdeilt BapuaHTH
lipoexTHHH [Bﬂenpeﬂﬂﬂﬁ

Ce0eCcToAMOCTE CTPORTENbRO~MOHTARHENY Da~

6éoT, pyo. 31489-38 7117-33
TpyzosaTpaTH, dYeJs.—[H. 69,49 8,00
SaTpaTH OHKCILIyaTalWH MaldH, Mam/cMeHa 23,10 16,92
IlpoR3BONATENEHOCTE, Mal/cMeHa 50 250

Ocmmit Qaxrruyecruil sKoHOMFUeckHE 5@PeKT OT BHENPEHHA NpemIo-
KEHHOT'O MeTONa CaJLIacTKDOBKM cocraBMa Ha I198I-1982 rr. I,08 miH.
py6., WIE B pacdeTe Ha I M TpydorpoBoga 40,9 THC.pPYO.

6. KOHTPOIb KAYECTEA PABOT

6.I. KoHTpoap KadecTBa GaJlIACTHPOBKE TPYGOIDOBOJA BaKpeIJeH-
HHMH TDPyHTAMH 3aKJKYaEeTCA B CHACTEMATHIECKOM HAGJKIeHHX M IpOBep—
Ke COOTBEeTCTRAA BHUOJHAEMHX PadoT IPOeKTHOE TOKYMEeHTAalmy ¥ TpeGo-
Bapuav CHrll [I-45-75 m CHwmil [-42-80,

6.2. KoHTpOJb KagecTBa PaGOT JOMKEH IPOA3BOIMTHECA CHJAMA Ca-—
moll BHIOJHAKWE# PaCOTH CTpPOXTeNbAO OpramwszalWy ¥ BRJOYATE TEKY-
liee HaOJMEEHMe 3a COOJMIcHMEM TeXHOJOLHMH M KadeCTBa GaIaCTHPOBKH
TpYGONpoBOJa 3aKPONICHHHME I'DYHTAMH.

6.3. B mpouecce NPMTOTOBICHAA BARYNEIPYHTOBOX CMecH cjielyer
KOHTDPOJMPOBATE KAYSCTBO Da3pHXJEHMA T'DYHTA ¥ er'0 mepeMemHBaHAd C
BAXYIMM IPOEYKTOM, LOSMPOBKY Bxymero BWT.

6.4. B mpormecce IOpoOE3BOACTBA padoT mo GaLIACTHPOBKE Tpydo-
npOBOJia KOHTPOJHMDYDTCS TeOMeTDHYECKHEe DasMepH IepeMHUYeX B ILIaHe,
IJONOJBEHOM ¥ IOUEPEeYHOM IpOQHIAX, CTENeHb YIIOTHEeHWT, DacCTOAHWE
MEXNy IepeMHUKaM#, & BESYaJbHEM OCMOTPOM - THATENBHOCTE YILIOTHE-
HAS YIIOXEHHO# BaXymerpyHTOBO# CMecH.

)



7. TEXHIKA BE3QIACHOCTH

7.1. Ipr GamracTEPOBKe TPYOONPOBOIOB C KCIOJEB30BAHWEM 38K-
DOILIeHHHX I'DYHTOB CJSAYET DYKOBOZICTBOBATBCA TPECOBAHHAME TEXHHKN
0e30IaCHOCTH B CAHATADHK, W3JOKCHHHMM B CJOIYDIMX NOKYMEHTAaX:

CHrIl [l-4-80 "TexHEKA GE30MACHOCTE B cTpomTexscTse” (M, ,Crpoit—
n3par, 1980);

"[paBuiamMi TeXHEKE Ge30IACHOCTE IPH CTPOHTENLCTBE MAIHCTDa-
JBEHX TPyOonposomos" (M., Hempa, I982);

"Hpa.an.mz_ yerpoiicTBa ¥ Oe3oHacHOM SKCILIyaTalll I'DY3OHONEEM-
HHX KpaHOB" (M., Hempa, I1970),

7.2. K BuIOJHERMD PadoT N0 CaaiacTEPOBKe TPYOOIpOBOIA HegTe—
I'DYHTOM MOT'YT OHTE JOUyueHH padowe, ZocTrmue 18 JseT, Tpowsimze
MEJEIFHCKOe OCBHIETOIbCTBOBAHAE ¥ MHCTDYKTAX IO TEeXHHKe Jesonac~
HOCTH K CaHHTapHA,

7.3. o Hauaja padoT HeOCXOJEMO OCYIMTEH DaCodMX, 3aHATHX Ha
GaULIACTHPOBKE, C6SONACHHM METOIaM ¥ NpreMaM pacoT, II0 OKOHYAHMM
o0ydJeHMd pagouMM BHOAGTCA YAOCTOBEPEHMe Ha IpaBO IPORBBONCTBA Da=
goT.

7.4. B 3BeHe, 3aHATOM Ha Ca/IaCcTHEpPOBKe TPYCONDOBONA, HasHa-
qaeTcd crapmmi, pacIOPAREHMA KOTODOro 00S3aTeJBHH A OCTATbHHX
WICHOB 3BeHAa.

7.5. Bo Bpema paCoTH N0 CaIACTHPOBKE TPYCOUPOBOHA HeTerpyH~
TOM MAWMHKCT GYABNO3epa LOMKEH CNOIATE 32 COCTOHRNEM GEpMH TpaH~-
mex ¥ HPEeKPATHTHL padoTy Xaxe HDPY He3EAUNTEJNBHOM €e OCpyueHWM.

7.6, HeQrenpomyrTH, IpEMeHAEMHE IJAA IPACOTOBICHAS TPYHTOBOR
CMeCH, He COJepRHT BDOJIHHX TOKCHYSCKMX BemecTB, BIMANNAX Ha 3%0-
poBbe OCCHYyRMBAKMEr0 IepcoHala.

7.7. lipy padoTe C 3aKpenMTeJeM CPYHTOB HEeOGXOMAMO IDPHMEHATH
MEARBHIYAJIBEHE CDELCTBA 3alMTH (CHeNnomexIa, CIENOCYBB) COIVIACHO
THIIOBHM OTDACJEBHM HOpDMaM, yTBepRIeHHHM ['ockomETeToM CoBeTa MEHH~
crpoB CCCP mo Tpymy M COIMANRHHEM Bompocam ¥ lpesymmymom BUCIIC,

7.8, XpaHATH 33KPENETENs IPYHTOB HEOGXONEMO B BAKDHTHX  eM-
KOCTSIX. [IpX BCKDHTHY TapH HeJb3H TOJH30BATHCA EECTPYMEHTOM, Jan—
EM Ip¥ yhape MCKpY.

7.9. JamyEN ¥ MEXQHW3MH, MCIOJAB3YEeMHE LPHM IPHIOTOBICHHM IPyH-
ToBOJ CMECH B ee 3acHOKe B Tpapuiel, JOEHH OHTH OCOPYLOBAHH Or'He-
TymATEJIAMA

7



7.10. TpeGoBanmd TeXHMKM Ge300ACHOCTHA IDK YCTAHOBKE TI'DPY30B
rrna YHO mavoxesH B "THIOBOE TeXHOJOTMUYecKo# kapre Ha GasuacTi—
DPOBKY MArXCTPAJbHHX TPYCONPOBOAOB jmaMeTpoM 1420 MM YTk ITeJLiMH
¥BO-I", M., HIDISCYne(Terascrpoit, 1978,
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Tipuaoxenne I
PexonveHXyemoe
PEKOUEHIYEHL] [PYIIIOBOA YTUEBOJOPOIHHA COCTAB
71 SUBIKO-XVMVYECKE CBOMCTBA BIIVIETO BdT-Ja

HoxazaTeib l SHaveHns
TpymuoBoii yriaeBomoponksil cocras:
napafyuEo-HagTeHOBHE, MAc.% 19,84
one@AHOBHE, Mac.% 3,28
apoMaTudeckue, 51,40
CHMOJIH 2 17,60
acgaabTeHy % .88
ILIOTHOCTH, KI/M° 98I.6
TeMepaTypa 3aCTHBaHHA, o¢ -6'
BA3BKOCTH yCJOBHAsH, YCJI.Tpal
npr 50°C, Bygg 15,7
npr 100°C, Bpgq 2.6
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IIpusioxenie <

EKOMeHIyeMmoe

[[EPCYEHD MCXOGHLX HBHKO-.EXARMYECKK CBOWCTD
TPYHTOB ¥ CTAHFAPTOB HA JIx OIPELEIELE

1loKa3aTeab

T'OCT mom mero-
INKa HCIHTaHHA

OcHoBHOII mpuGop

1oTHOCTD M yIeJABHHE BeC
B €CTECTBEHHOM COCTOSHUM

EcrecTBeHHas ¥ T'AIPOCKOLN—
YeCKad BJIAXHOCTDH

TIpaHyJoMeTpuUecKa# COCTaB

YAeJ0 NJACTHUHOCTH M VH~
LEeKC IMACTHYHOCTH

JT0J BHYTPEHHEI'0 TDPEHMA M
ClleIlJIeHAE

CRANMAEMOCTE TPYHTa
BeJyiiavHa Hadyxadus

BpemA pasmMOEaeMoCTH

Conepxapye OpraHMYeCKHX
OCTATKOB ¥ I'yMyCOBHX BHKJIO-
yeHui

Oupegegense pH rpysra
OnTvMasIbRas BIQXHOCTD X
MAKCHMaJBHEA ILIOTHOCTH

[JokazsaTeJp IPOCAIOYHOCTH
(I17 IPOCATOYHHX IDYHTOB)

TOCT 5182-78

TOCT 518C-75
TOCT I2536-79

TOCT 5i83-77

TOCT 12248-78
weroguKa I'mmpo—
npoeKTa

To xe

lMeTomrka I'mmpo-
IIPOeKTa

To xe

TOCT 9.015-74

Pexymme koxbia,crak-
JapTHas BODCHRA

CYWMIBHHA WKaQ
HaGop cur, npHGop
CaGanuHa

Konyc ROH-I
ITI-30

K-1l1, Kip-I

IHr
IIFT

ph~MeTp

%ﬁﬁonnxa Consfiop~ Ipnéop CTaHIAPTHOTO

CHnll I-I5-75

YOJIOTHEHKEA



Opunoxenne 3
PexomeHpyemoe

CHAUBHVA ONTITMAJBIEX BIALHOCTEJd I'PYHTOB

Bup rpysTa OnTHMAIEHAA BIAKHOCTDH, %

APYIHOOOJOMOUHHE I'PYHTH:

eGeHUCTHE 3-5

IDPECBAHHE 5=~7
lecku:

TDaBEJIHCTHE 4-6

KPyIHHe 6-8

cpenHeil RpymHOCTH 7-S
Hecky MmeJikile, pasHopas3MepHe ¥ IHJe—
BaTHE, MOJKNEe OZHOMEpHHE 8-10
Cynecrn 8-14
CyrvyoiHEM JIeTKue I2-16
CyrVIMHKM TsXeJHe 16-22

Timpn 18-2¢6



lpanoxesne 4
PexomeHIyemoe

TPAMEP PACYETA KOHCTPYKTUBHBX 1 TEXHOJOTMHECKAX
IMAFALETPOB BAJLTACTYPOSKM OAJEHHOTO YYACTKA TA30-
ilPOBOLA JMALETPO 1220 ¥ 14,5 M

licxomrye mameHe K pacuery: Jgy = 1,191 M, J =I14,5.1073y,
F=0,545 v, J =6,63.10"° w?, p = 6,4 illa, B=2,1.10° I,
é1;103 W, = 16,3.10° B, ¢, = T3°14, 0, | 0,026 iilla,
= 3K e

BesmguHa HeoOXOomimMoR nopArpy3km D IIph KH.B=I,05, y =I3[2¢8 Ii/m,
g/np= 4357 W/m & ,~ 0 onpeneigercd mo QopMyJe (I) iE = II3I3H/M.

Ha BOYRIOM Y4acTke C Payy= 2500 M B,,, = 19207 1 Borayrom
yyacTee ¢ /7502,,= 2000 M, ﬂaoa/f 2020+ pacueTHHE BeJHYHHH HPUCDY3-—
XE, HEOoOXOmuMOR LA uarmda TpyGOompOBOHA, paBHH 146 # 370 H/m, a
JUIMHH BOJIH R3rECa cocTaBmam 175 m I22 M COOTBETCTBEHHO.

PacyeTHy®w BEJMUMHY IpHIDYSKH IJIA KOMIEHCALMH IPOROJBHHX ¥CH~
a8 = 8,42,10° H ma BHIVKJHX yYaCTKAX TPAcCH ONPeNeJIAnT K3
BHpaxernsa (7) = Bnp. =3,368,10° H/M. OKOHYATGJLHO HMEEM HA  BH-
NOYKIHX yYacTkaX Tpaccw E > I5530 H/m,Ha BOrEyTHX ~ B >I11757 H/m.

Pacyer ynmepxrmpaime# CIOCOCHOCTE CaLMaACTHPOBOYHOR HEPEeMHUKH
IIpOE3BeZeM IIpH HmP = 2,7'M # O0TKOCaX CTEHOK i = I.0,5, ﬂ,.P =

=2,9.10° B, Ly 8,97.10° BAF, T, = 7,31.10° BAF, A0 =
724,71.10° H/m, P, = 51,61.10° H/m, A = 16,17.10° H/m. axchi 00
pasoM, B COOTBETCTBEM C 3aBHCEMOCTER (I2), Pyﬂ=35,44.103 /™.

JmEy onHOll mepeMHUKH f,, DacCUMTHBAWT M3 YCJIOBES, 4TO KO-
JmyeCcTBO Baxymero BT, 3aBe3eHHOrO Ha Tpaccy AByMA OHTYMOBOBAMH
BMECTHMOCTED IO 4 T Kawguil, pacXofyeTcd Ha E3TOTOBJIeHEe OJHOH me~
peMHuRE ¢ gosmpoBkofi 6% mo macce TpyHra. Torma Qg no gopmye
(20) pammo 133,33 7, V = 88,89 M°., YumrHBas IDHHATHE  OTKOCH
gepemsuex, Lty = 1:0,5, £, =6,6 W, Fep = 5,43 W5 o6BeM Vs
mo gopmyse (26) pamer 5,39 M°, orkyma F; = 14,4 M.

PaccTosgKe MekIy mepeMuukams & _no dopmyste (29) 45 M, 06~
mee WICJHO IepEMHYEK Ha GAJIACTHDYEeMOM IPAMOJMHeAHOM yUacTKe Ipo-
TSIREHHOCTED, danpemep. 100 M , Oyner paBHO 22,2 wT. OKpyraas wm-
CHO NI6PEeMHYEK B COJBUYK CTOPOHY HO 23 ¥ NOGABIAA OGHY IEPeMHIKY
B HayaJe CALIACTHDYEMOT'O yuYacTHS, OKOHIATENBHO HMeeM 24 NepeMHUKH.
Ilpr >TOM IOTPEGHOCTL B BKymWeM cCocTaBuT I92 T,

(s
K
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