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YK 621.311

METOINYECKHE YKA3ZAHNA

11O PUXTOBRKE T10JIKPAHOBBIX HYTEH
B I''TABHBIX KOPITYCAX

TEIIJOBBIX DJEKTPOCTAHUMIA

P/1 34 21 621-95

Cpok Oeiicmeus ycmaHo6AeH
c 01 01 96

Hacrogmue Merojdeckue yka3zaHus COACPXAaT OCHOBHBIC MOJIOXKE-
HYA 110 0DCICAOBAHMIO, I'€OAEC3HYCCKON CheMKE U Hauboliee xapaxTep-
HbIM KOHCTPYKTHBHBLIM PEINCHHAM PHUXTOBOK MOJKPAHOBEIX ITyTEH.

Meroauyeckue yxaszaHMs UpeoHasHA4YCHbI I NIEPCOHANIa 3HEpPro-
ApEIIIPUATIH, 3aHATOr0 3KCIUIyaTalpeil MoJKPaHOBbIX MYTeH, H CreIH-
AMMCTOB OpraHM3allini, pa3padaTbIBAIOLIMX IMPOCKTHI PHUXTOBOK H pe-
KOHCTpYKUMI TT0/KPaHOBBIX IMYTEH.

Merommeckye yKalzaHud cOCTaBIICHBI ¢ y4€TOM TpeboBanuii [5], [6],

CHnull, 'OCT u apyrux pykoBOJMINUX JOKYMEHTOB.
C BBINOJOM JaHHBIX MeToaUYECKMX YKa3aHHI YTPAa4YMBAKOT CWIY

“Meroaudeckie vKa3aHUd M0 PHXTOBKE, MOIKPAaHOBLIX MyTeH B IJIaB-
HbIX Koprycax TerrioBbix 3MekTpoctaHimii” (M.: CIIO CorosrexsHepro,
1978).

1. OBHIME TTOJOXEHUA

1.1. JloimroseuHocTh M JKCIUTyaTaUMOHHAA HANEXHOCTH MOJKPAaHO-
BHIX MYTeH 3aBHCHT OT MHOTrHX ¢axkTopoB. B mpolecce IKcruryaTaLim
HEPEAKO BBLIABIAIOTCA CIIy4aH OTK'IOHEHMIT OT JIOMYCTHMbIX 3HAYCHHIA,
MPUBEACHHLIX B [5], B 4aCTH pa3HOCTH OTMETOK IOJTOBOK MOJKPAaHOBBIX
PEILCOB Ha COCCOHUA KOJIOHHAX KapKaca 3JaHHd B MPOJOJIbHOM M ITO-
MEPEUHOM HANPABICHUAK, PacCTOAHUNA MEXAY OCAMH MOAKPAHOBBLIX
IyTeH B OJJHOM INIPOJICTC H CMEUICHHA OCH pellbCa OTHOCUTENBHO Ips-

MOW JIMHHM.

BouueykasaHHbie OTKIIOHEHMS OT JOITYCTHMbIX 3HAY€HHH BERI3BHIBAXOT
HapymeHud B padoTe KpaHOB, MMoBbliIaloT H3HOC PEILCOB, KAaTKOB
KpaHa H NPHBOJAT K MPEeXIACBPEMEHHOMY BbIXOXY H3 CTPOf KaK KpaHOB,

TaKk U NMOJKPaAHOBBIX KOHCTPYKIIMM
1.2. MeTtoamuecknue ykazaHusi MOMoOrarwT KBaaUHUIHPOBAHHOMY
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NPOBEJICHHIO 0OcIeN0oBaHMs, KaY€CTBCHHOMY BbIMOJHCHHIO I'€OJIC3HYEC-
KoM CbEMKH, BBIABJICHHIO JE(PEKTOB, MOBPCKIACHUH H OTKIOHCHHH OT
HOpPMATHBHBIX TpeOoBaHMi, a Takxe BbIOOpY Hanbolee IPPEKTUBHBIX
BAPHAHTOB PHXTOBKH.

1.3. Metomuyeckue yKaszaHus paspaboTaHbl ¢ y4eToM CIICLM(PHKH
BBLIMOJHEHUA Ie0JIe3HYEeCKOH CheMKH, NMPOU3BOJACTBA HECOOXSIMMbBIX H3-
MEPEHMI B LIENAX MOATOTOBKH MCXOMHBIX JaHHBIX JUIA pa3pabonw r3po-
€KkTa PHUXTOBKH, a TAKXKe CMECHM(PHUKH METOJOB PHXTOBKH B IUIAHE H YIO -
BbICOTE

1.4. TlpemnoxeHHbie B METOIUYECKHX YKa3aHMsAX BapHaHTBI PHXTO-
BOK paspaboTaHbl WIS NOJAKPAHOBBIX ITyTeH MOCTOBBLIX KPaHOB MAaIlMH-
HbIX H KOTENLHBLIX OTICICHHH M HE VYHTBHIBAIOT KOHCTPYKTHUBHBIX OCO-
OCHHOCTEH NMOAKPAHOBBIX MYTEH W YCJIOBHH IKCIUIyaTalMH I10JYKO3JIO-
BBIX H KO3JIOBBIX KPaHOB.

2. OBCJIEJOBAHME ITOJAKPAHORBIX ITYTEN

2.1. OQ0cnegoBaHle U [EONC3IHUYECKME CHEMKU TIOAKPAHOBBIX IMyTEH
[JIABHBIX KOPITYyCOB 3KCIUTyaTHpyeMbIX TOC BBIIBWIM PAJ XapaKTePHBIX
MPHYHH, BIMSIOHIIX HA CMEUIEHHE B [IpOoLIEcCe JKCIUTyaTalu NnoaKpaHo-
BBIX MYTCH B IulaHe H MO BbICOTE H MNPHBOAAUIMX K HApPYIICHHIO Y3JIOB
KPEIUICHHUA MOJAKpaHoBbIX 0anok u jchopMaisiM KOHCOJIBHBIX KOH-
CTPYKLIMH Kapkaca 3/laHHd, CIIyXXalIHMX ONopaMH NMOJAKPAaHOBBIX DalloK.

K OCHOBHLIM NMpHYHHAM OTKIIOHCHHH MOJKPAaHOBBIX IMYTCH OT Mpo-
CKTHOI'O TOJIOXKCHUS, KOTOPbIE HEOOXOAHMO YYMTHLIBATL IIpU IMPOBEHE-
1IHH 00CIIeOBAHMA TEXHHYECKOI0 COCTOSAHHA MOJAKPAHOBLIX ITyTEH, CIIC-
IYCT OTHECTM:

HEpaBHOMEpPHYIO ocaaxy QyHIaMEHTOB Kapkaca IJIaBHbIX KOPIIycOB
H3-3a8 HCOJHOPO/IHBIA I'PYHTOBBIX OCHOBaHMH, HEOJIAaronpuATHLIX I'HAPO-
I'CONIOTHYCCKUX YCIIOBHH M BJIMAHMEC BHOPAUMOHHBIX BO3ICHCTBHE 000-
pPYAoBainid Ha OCHOBAHHC PYHIAMEHTOB;

HEOITAT OMPHATHDBIC YCIOBHA paboThl KPAHOB, KOTOPbIE BO3HHKAIOT B
PE3YIbLTATC HEYJIOBACTBOPHTECIILHOIO 3aKPEIUICHHS PEIbCOBOrO Iy TH;

HCTOYHOCTH MOHTAXa B MNCPHOJI CTPOUTENLCTBA B YACTH OTKIIOHEHMH
KOJIOHH OT Bep IHKaJIH, OIHOOK B OPHEHTALMH OCCH KapKacoR IVIaBHbIX
KOPIIYCOB fIPH pacUTHPCHHAX

2.2. B npotiecce obciicaoBaHA KOHCTPYKLMEE MOJKPAaHOBBIX ITYTEH



5

f0/oKkHa ObITh yyTeHa cnieuudHKa 3KCILIyaTalil MOCTOBBIX KPaHOB,
KOTJIa MHTCHCHMBHBIH H3HOC MOJKPaHOBBIX PEILCOB U pedOpPA KaTKOB
KpaHa MPOHCXOHUT H3-3a HEHCITPABHOCTH XOJXOBOM 9aCTH KpaHa, TaKHX
KaK HEpaBCHCTBO QHAMETPOB KAaTKOB, MEPCKOCOB MOCTa KpaHa H T.I.

Hepuomudecke H3MEHEHHA Harpy3oK Ha pelhCOBbIC MyTH, NOJKpa-
HOBbIC DKM M y3IIbl HX KPEIUICHHS Ha KOHCOISX KOJIOHH 0T paboTaro-
IIHX B pasHbIX PEKHUMaxX KPaHOB pa3BHBAIOT I[IPOHECChI HAKOIICHUS T10-
BPEKACHUH, YCTAJTOCTH U JAPYIHE ABJICHMA, BbI3HIBAIOHIME CHIDKCHHE He-
CYLUIEH CIOCOOHOCTU KOHCTPYKIMH MOJKPAHOBBIX MyTeH, CIOCOOCTBYIOT
MX HENPOCKTHLIM CMEIICHUSM B IJIaHE H IO BBICOTE.

23 K ocobeHHocTraMm obcieaopanms NOJKPAHOBBIX IIYTEH CIEAYET
O IHECTH HEOOXO0 UM OCTD:

BBINIOJIHCHHA N3IMEPEHHH pacCcTOTHUI MCKITY BECPXHCH TOUKOH TEICK-
Ki1 MOCTOBOI'O XPaHa M HILKHMM nosicoM (epM MOKPBITUA 3MaHUs IIIaB-
HOI'C Xopnyca. 3a30p MeXIy KpaHOM M HIDKHHM IOSICOM (pepMBbI JOII-
ACH ObiTh HE McHee 100 MM, corimacHo [3], 4ro 3aTpyaHIET NPHHATHE
MPOCKTHONO PEIIEHUS BLICOTHON PHXTOBKH I10/IKPAHOBBIX IMyTeii,

BbIOJTHCHIIA H3MCPECHMH paccTosHHH MEXIy KpaHOM H KOJIOHHAaMH
KapKaca 3/laHHs rIIaBHOTo Kopmnyca. [oIyCTHMbIC 3a30phl HE JOJIKHBI
npesbinath 60 MM, cormtacHo [5], yto J0JPKHO OBITL YYTEHO NPH pa3spa-
00 TKEe MPOCKTHBIN PEUICHHH CMELICHEHS PC/IbCOBOIO IMYTH B IUIAHE,

BBINTOJTHEHHA FE0ACIHYECKOH CheMKH MOJAKPAHOBBIX ITyTEH U H3MeEpe-
HITIT B COOTBCICIBIM ¢ pa3ji. 3;

BBISBJICHIS COCTOAHHS KPEIUICHHA pesIbCOB K MOJIKPAHOBBIM OalKaM,

BBISBJICHEE COCTOSAHUSA BOCHPHHAHMAIOIIHX TOPMO3HbBIC YCHIIIA Y3JIOB
KperieHis nojakpaHoBbIX 0aok X wieMcliTaM KapKaca 3JIaHiis;

BBISABJICHIA COCTOSHHMS Y3JIOB KpervicHHS MOJKPAaHOBLIX Oallok Ha
KOHCOJILHBIX OMopax KOJOHH (aHKepHbIX OOJITOB, TNOJKIANIOK, 3IEMEH-

TOB COEMHCHHSA 0aJIOK MEXIYy coboin),
BBIABJICHHA 3H{oca peboOpa Koliee, NMEPEKOCOB XOIOBLIX KOJIeC U

MOcCla KpaHa, TPEIIH B koJiecay 1 #pVIiN JCPEeKTOB KpaHOB, a TaKXKe
\dpaKrepa i CICreH H3oca TOI0BKH MOJKPaHoBOro pennca.

[ Ipesernpliblc HOPMDLI OPAKOBKIE YMCMCHTOB PEIBCOBBIN NMYTEH H XO-
JAOBBIN KO'ICC KpalloB I 1C ICACK 11 3000IbEMHBIX MalllHH NTPHBCICHEI

B OpIuioxXkciil |
2 4 Cocrosgiie cTpotleTbHbIX KOHC IPYKIHE MErajUDMECKHX H Ke-

1€300CTOIIBIN MO AKPAHOBBLIN OAJIOK OlICHIBACICA.
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BH3YAJIbHBIM OCMOTPOM KOHCTPYKLMH;
AHAIN3OM JIOKYMEHTALMH, oTpaxaloleid 0coO0eHHOCTH KOHCTP YKLIMH

i YCIIOBHH IKCIUTyaTalu,

HHCTPYMEHTAJILHOK MPOBEPKOi MPOYHOCTHBIX XapaKTePHUCTHUK OeTo-
Ha *ene300eTOHHBIX MOJKPaHOBLIX 0alOK ¥ KOPPO3HOHHOIO HM3HOCA
MCTaJUTIYECKHX MOIKPaHOBLIX 0alIoK;

AHAJIM30OM CBEACHHUH 0 JedeKTax MOAKPAHOBBLIX OAIOK, BHLIABICHHBIX
APpCALIAYIHMH 00CIEHOBAHUAMH.

2.5. Tlpu o66¢cneroBaHMK CTPOUTEILHBIX KOHCTPYKIRE MMOIKPaHOBBIX
nyTeii (kejae300€TOHHBIX U METAIUIMYECKHUX INMOAKPAaHOBLIX Oaliok M
V3IOB MX KpervieHHs Ha KOHCOJBLHBIX OMopax, @ TaKXKe Y308 Kperuie-
HHS PEIILCOBOTrO IMyTH K MOAKPAHOBBLIM OalkaM) clelyeT pyKOBOACTBO-
paThcqd TpebosarmmaMu [1], [2], {3], [4], CHull, T'OCT u apyruMu moky-
MCHTaMH.

3. TEOJAE3UYECKAA CBEMKA NOJKPAHOBBIX
NYTEN

3.1. McxoaHbiM MaTepHaoM A pa3padoTky TEXHHYECKOH HOKY-
MEHTAIMH 110 PHXTOBKE CIIYVXHT reojfesvyeckas CbeMKa NOJKPaHOBLIX
ITy TEH.

3.2 B nmponecce reoe3HIecKoid CheMKH JOJDKHBI H3MEPATHCA!

PaccToAHNe MEXIY OCIMHU MOAKPAHOBBIX PEILCOB B KaXJIOM MNMPOIIC-
TE,

CMCIICHHE OCH FMOAKPAHOBOIO PEIbCca OTHOCHTENHHO OCH MOJKPaHO-
BOH OaJIKIi;

palHOCTL OTMETOK IOIOBOK MOJKPAHOBBIX PEILCOB;

B3AHMHOC CMCILCHME TOPLOB CMEXHbLIX MOJKPAHOBLIX PEIILCOB MO
BHICO'IC 1 B fUTAHE.

[IoMIIMO 3TOTO CreayeT pPoOU3BOAHTL HOMOIMHHTEHbHBLIC U3MEPCHHA
(pHic. 1, 2), ompeacnaroilme

ITPHBSIKY pellbca K IpaHsIM KOJIOHH 3J4aHMA H ONOPHBIX KOHCOJIEH;

pasMephi CYLICCTBYIOIHX NOAKIaA0K H TMOJJIMBOK MOJX NMOAKPAaHO-
RLIC OaJIKII;

(PAKTHYECKHI MPOJICT KpaHa U BEMYHHY IEpeKoca KpaHa,

PACCTOAHNE MEXKIY BCPXHEH TOYKOH KpaHa H HIDKHHM MOSICOM (pepM

(0aJ10K) NMOKPHITHSA;
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Puc. 1. Cxema HeoOXoauMbIX M3MepeHHH Npu MPoBeAeHHH
reoXe3NYecKor CHEMKH M0J0KEHUS TTOAKPAHOBLIX NYTeH B t1i1aHe:

aj, a) — PAacCTOSIHHA OT IPaHH KOJOHHBLI 10 OceH pelbca,

Bj, By — PAacCTOSAHHA OT Kpasd gepxHel Mok SaakH A0 MOJOHIBhi peiibLa,
|, €3 — TOJHI{HHA CyIECTBYIOLIHX noaxnaanok, d,, dy — paccTosHns
O rpaHH KOHCOoJdeH JI0 Kpas HHKHeH nojxu Sainku, /|, [y — nmpuHa

monkn 6anki, L — paccrosiHie MexIy OCsIMH peJILcoB (rpoJeT)

paccTogHue MEXJIY BBLICTYNAIOWMMH OOKOBBIMH HacTAMH TOPILIUR

KpaHa U I'pPaHsAMHU KOJIOHH;
OTKIIOHEHHE KOJIOHH OT BEPTHKAIM HA VPOBHE NMOJKPAHOBOIO MVYTH;
paccToOsIHME OF rPaHH KOHCOJHM IUIH ONMOPiioli 4acTH KOTOHIIbI ;10

BHCUMMEIl rpaHH MOTKH NOAKPaHOBOIT HDATKH H HHPHHY NOJKN 0aki
33 CheMka MOJKPAHOBLIX PEINLCOB MO BbICOTC (HUBEITUPOBAaHHE;

J0JKHA BBITOJHATHCE HUBeMpoM Tuna H-3 [10]
HMHactpyMeH T yCTaHABIIHBAETCAd Ha TOPMO IHOH TUIOINAJAKE MOJIKPpaHo-

BLIN MYyTCH. [IpH HEBO3MOXHOCTH MPO\OL4 M0 NMOAKPAHOBBIM ITYTIM HII-
BCIHPOBaHHE paspelracics mpoBoJaUTh ¢ MocTa KkpaHa. Peiika ycraHasn-
THBACTCH HA ro I0BKY peibca NMPOTHUB CCPEHHBI KX, 10H KOJIOHHBI IMPH
IICC THMETPORBOM 1IATe KOJOHH H JIOMOJHHTEIALHO MEXK/ IV KOJTOHHAMD

apit mare 12 M
3 4 [pn coaie 3ata csbpiie 100 M nepexaya oTMETOK ¢ 0IHOTO



Puc. 2. CxemMa 0NyCKOB MPH PHXTOBKE MOAKPAHOBLIX NTYTEH:

4 — MHHHMAaJbHBIA HOPMATHBHbLIH 3a30p MEXZY BepXHeH BhICTynarileH
TOYKOIl MOCTOBOrO KpaHa H HWKHUM roscoM ¢epM (0anok) NOKpbLITHA;
6 — MHHHUMAIbHBIII HOPMATHBHBIH 3a30p MeXOY Dokoroi (ToplieBOH)

TOUXOIi MOCTOBOro KpaHa' M rpaHbio KOJXOHHDI,
1 — MocToBO# xpaH; 2 — HMXHHIT nosdc gepMmbr (Dankn);
3 — rpaHb KOIOoHHLl, 4 — TogxpaHoBast Oanka

pana Ha Apyroil JOIDKHa MpOM3BOAUTLCA depe3 Kaxapie 70-100 M. He-
BA3KA B NOJMIOHAX HE JOJKHA NPEeBLIIATL 13 MM.

3.5. IIpodwm noaxpaHoBOro IMyTH CTPOUTCH B ,.aDCOMOTHBIX OTMET-
Kax, a €CIIH HEBO3IMOKHO MepeaaTh OTMETKY Ha NMOJAKPAHOBBIH NMyTh OT
pENEpoB MpOMITIOMIATIKH, TO B YCIIOBHBIX OTMETKAX.

3.6. CbheMKH NOJKPAHOBBIX PEIIbCOB B IUIAHE JOJDKHBI TTPOH3BOIUTh-
C1 METOZOM OITTHYECKOro crBopa TeoaoiuToM [11] ¢ yBeimrmienneMm He
MeHee 25° u wabnonoM co mxanoi (puc. 3).

3.7. Teomour1 ycraHaB/IMBAa€eTCs Ha IITATUBE HAJ TOJIOBKOH pelbca
B OJIHIOM KOMLC 3alla, OPHCHTHPYETCS Ha BH3HPHYIO MapKy (cM. pHC. 3),
VCTAHOBJILIIHYVIO HAJ FOJIOBKOH penbca ¢ MOrpeliHOCTBIO [-2 MM B IPY-
IOM KOHII 3ajla, MOCAE Yero JICNaloTcd OICYEThl ¢ MOrPEHOCTHIO 0
I MM 110 mabiiony, HaIeB4EMOMY HA I'OMIOBKY PellbCa MPOTHB CEPETHHbDI

KaA IO KojstoHHbl, TeoJoMHuT npH 1oM LIEHTPHPYETCS Ha1 1 OJIOBKOI
peiibca MPHOINDKCHHO € NOrpeliocbio 1-2 ¢cM
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Puc. 3. Ilpucnocobiesus nas naanosoit cheMkH
OJKPAHOBOr0 MYTH:

1 — penwe, 2 — mabnoH co mkanon, 3 — menenus wixkans! 10x10 MM;
4 — 3HaKH MKaibl; 5 — BHIHpHAA MAapKa

3.8. Ilpn cbemke moaxpaHoBBIX myTeH 60JIbLI0H NMPOTAXKECHHOCTH
JOJDKEH MPHMEHAIThCA cnocod nocieIoBaTeIbHBIX CTBOpOB. B 3TOM Ci1y-
yac CbeéMKa BTOpPOro, TPEThEro M T.JA. CTBOPA MPOXOIDKACTCH ¢ TOYKH,
ObIBIICH npeanociaeaneif B npeapiaymeM crBope. Kaxabiii wacTHbII
CTBOp OPHEHTHpYETCA IO BH3HPHOH MapKe, YCTAHOBJICHHOH B KOHIIE
MOJKPAHOBOI'0 MYTH U XOPOWIO OCBEHICHHO# (cM. pHC. 3).

BeraucieHne H MOCTPOCHUE TUIIAHOBOTO MOJIOXECHHA TPUBEACHLI B
MPUWIOKEHUH 2 U Ha puc. 4, PH 3TOM 4YaCTHLIE CTBOPHI MPHUBOIATCH K
ob1eMy (eqHHOMY) CTBOPY.

3.9. MaMepeHue npolieToB NMOAKpaHOBOrO IMyTH U MOCTOBLIX KpaHOB
OpOBOOUTCA CTAJIbHOM PYJICTKOH ¢ MOCTOSHHBLIM HAaTAXeHueM 70 H
(7 xr¢) npu npostetax 1o 30 M 1 100 H (10 xrc) npu 60mbLIOHX mpodne-
tax. [nsg yaro0CcTBa M3MEpeHUs OIMH KOHEl| pyNeTKM BKIAALIBACTCH B
3aKHM — YIIOP.

3.10. CmelneHHe penbca ¢ 0CH NOJKPaHoBoi 6aIKH H PacCTOAHHE OT
[PaHH KOJIOHHDLI 10 OCH Pelbca HIMEPSIOTCS ¢ NOMOIILIO JIMHEHKH C To-
rpeiHoCcTHIO o | MM. [locrpoeHne B3aMMHOro MONOXEHHMS KOJIOHH,
DaJIOK H pElIbCOB MPHBCICHO Ha pHC. 4.
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Puc. 4. leta/ibHas NAaHOBO-BLICOTHAS reo/ie3nyeckas CheMKa
NOAKPaAHOBOr0 NyTH:

a4 — NOJIOXKeHHe penbcoB Oanok U rpaHeH KOJOHH psina b,
6 — COBMECTHOE IUIAHOBOE TOJIOKEHHE oceit pelbcoB pANoB A 1 B,
8 —- TOJIOXKEHHE peslbcoB 0anok u rpaHeli KOJIOHH psina A,
¢ — NPpoYHIIL NOJAKPaHOBOI'0 NYTH,

c——— [1OJIO’KEHHE OCH NOAKXPaAHOBOH OasKi,
O————O@ - NOJIOXKEHHE OCH penbca paaa A,

X— ~—3% — MONOXEHHE OCH penkca pana b,

™ = MM — AOJIOXCHHC IpaHeH KOJIOHH, YMEeHbIIEHHOEe Ha 800 MM
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3.11. PesymbTaTn! reojiesudeckoii cheMKH 0(hOpMIISIOTCS B BHJIE TeX-
HHYECKOT'0 0THEeTa, COCTOAIIEIO H3:

NOACHHTCIILHOM 3alMCKH ¢ KPAaTKOH XapaKTePpUCTUKONH oObekTa M
MCTOIHUKH TPOBEHACHHA H3IMECPEHMIT,

CXCM H aHAJIM30B Pe3yJIbTaTOR ) ™MEPEHUH;

BbIBOJOB O (NCTOSSHHH TIOOKPAHORBIX MYTEH;

PCKOMCHAALINI] HANPABACHHLIX 5 4 NMOBBIICHHE 3KCIUTyaTalHOHHOH
HaJCKHOCTH MOL K PAHCHBIX MYTEH

TexHHYeckHit o MET, YTBEPXKICius ,1ii TTaBHbIM HHXXCHEPOM OPraHH-
3allMM, BBITOJHNB/LIEH TEOE3MYECKYI0 ChEMKY, IepeaacIcs B JABYX 3K-
ICMIUIAPAX 3aKAZUHKY.

3.12, Ilpn otcytcTBHM HabmOACHHIA 3a ocagkod GYHIAMEHTOB IO
peopMaiMu MOJKPAHOBBIX ITYTEH MMOXET OBITL YCTAHOBJIEHA CTENCHD
HEPABHOMEPHOCTH 0CAfoK (PyHIaMeHTOB Ii1aBHOro kxopiyca. Ilo mpo-
GO TTOIKPAHOBLIX HyTeH ¥ €ro H3IMEHCHHIO CO BPEMCHEM MOXET
ObLITL YCTAHOBIIEH O4al' HCPABHOMEPHBIX OCAJI0K, a 10 HIMEHCHHIO TLIa-
HOBOI'O MOJIOXKEHHA — JcopMalMs KapKaca 3JaHUA.

4. METO/Ibl PUXTOBKHU INOJAKPAHOBBIX ITYTEN

4.1. O0mme rpedoBaHusa Mo PHXTOBKE

4.1.1. IIpoexThl pHUXTOBOK MOIXPAHOBLIX MYTEH HOJDKHBI pa3paba-
THIBATHCA C YUYETOM MaKCHMAabHO JOMYCTHMBIX OTKJIOHEHMIM KOHCTPYK-
LG OOKPAHOBLIX NYTEH IMpH IKCIUIyaTauuy (piuioxeHue 3).

4.1.2. OcHoBo# I pa3paboTKH TEXHHYECKOi JOKYMEHTALHHU M0
PUXTOBKE JIOJDKHbBI SBIATHCH apXHMBHBIE YEPTEXH H PE3YIbTATHI 00CIIC-
AOBaAHMS U I'COHEIHUECKON CHEMKI.

4.1.3. g moJroTOBKH HCAOAHBIX JaHHBIX B UEAX pa3paboTku
[POEKTA PHXTOBKH H3MEPEHHS MOJIOXCHHSA MOJAKPAHOBOIO IMyTH B ripe-
JeitaX OTMop rNoJKpaHoBbIx 0alox HCOOXOMHMO MPOHIBECTH B COOTBET-
CIBHIL CO CXeMOH puc. |,

4.1.4. TlpockTHas npeutaracMag JIHHHS PHXTOBKH, IO KOTOPOH on-
peAC/IAEeTC 3HAUCHIIE CMEIIICHHS MOAKPAHOBLIX MYICH B IUIaHE H M0, BbI-
coTe, BhINMOMACTCs Mo cieme puc. S. [Ipif sToM MO PHXTOBKH Ke-
TaTCIABHO CTPOHTH C YYETOM MNPOTHO3ZHPOBAHHA BO3IMOXKHBIX O0CANOK
dyHIAMEHTOB KapKaca 3JaHusd TpH JaTbHeHineH sKkcruryartaipol. Ilpo-
(UL, H NOJTOXKCHHE MOAKPAHOBOI0 IMYTH B IUVIAHE HA CXEME PHC D TO-
CIPOCHDI MO PCIVILTATAM KOHKPETHOH I'eOJe3HYCCKOi CheMKH. 3a HyJle-
BVIO a0COMOTHYIO O IMCTKY MPH MOCTPOCHI JIHHH PUXTOBKH NMPHHATO
HAHBDLICIIEE TTOJOKCHIE PEIbCa, 3a HYJICBYIO OTMETKY MO IOPH3OHTAJIH
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Puc. 5. CxeMa reoie3ayeckon chemki 110J40KeHHS 10KPAHOBLIX
nyTeit 1Mo BbICOTe H B IJiaHe (NpHUMep):

¢ — Apod b NOJKPAHOBOTO NMYTH (3HAK IUIIOC 03HAYACT HESOOXOIMOCH L
[IOABEMA NOAKPAHOBOTO [MYTH), 6 - MMOJOMEHHE NMOAKRPAHOBOTO Iyl
B NnJiale {3HaK JUioc o3navdaer HeoOx0MMOCTD JIBHra NOIKPaHOBOT O
Nyrn 13 HpoJjiera, 3Hak MHHYC - B TipoTcl),

ey —— QC§ pEHde pALa J“\1
= o = = -— O(b pe€iibca psjid b
— =2 - npejyrat aeMasg JIHHISE PHATOBKII

NPHHATO HAHOOJBLINCS OTKIIOHEHHE OcH pelibca. Hanpapnernie v snaye-
HHC HCOONOMHMOI0 MCPCMCIHEHHS MOMKPAHOBOro Iy Ml OMNpeAeigeTest
Ha OCHOBAHHH aHaJHI3a CXCMbI

+ 15 Tlpu cMECHHM TMOJKPAaHOBOIO MyTH B TLIAHE H MO BbICOTC
CACAYCT NMpHHHMArh BO BHHMAHHC, YTO PACCLOSHIIC MEXILY BbICIYMAIO-
[IIIMH OOKOBBLIMM HacTAMH TOPLIOB KPaHa i1 KOJIOHHAMH JIOJDKHO Obllb
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HC MeHee 60 MM, a pacCTOsHHMA OT BepXHell TOUKM KpaHa o HIKHEro
nogca epM W NpEeIMETOB, MPUKPEIUVICHHbIM K HUM, JOJDKHBLI ObIThH He
MeHee 100 MM (cM. pHc. 2).

4.1.6. JlommyckH Ha yKiaJKy pelbCcoB MOAKPAHOBOIO ITYTH H MAaKCH-
MaJlbHO HOMYCTHMbIE OTKIIOHCHMS PEILCOBBIX MYTEH INPH 3KCIUIYaTALRH
[IPHBEICHBI B MPHWIOXKEHHUH 3.

4.1.7. T1pyn BLINOJHEHHH PHXTOBOYHBIX paboT BO3HHKAET HCODXOIH-
MOCTb TIEpEMEIEHHS PEIbCOB H NMOJKPAHOBLIX 0aJioK TOJILKO IO BBICOTE
I TOJILKO B MUIAHE, a8 TaKXKE H COBMECTHOC MEpPEMEIICHHE KaK Mo Bbi-
COTE, TAK U B IUIAHC.

4.2. PuxToBKa moAKpaHOBLIX IyTeH MO BbICOTe

Buibop npoekTHOro petmieHHs Mo BbICOTHOI PHUXTOBKE NMOIKPAHOBBIX
[MyTCH 3aBHCHT OT KOHCTPYKIFHM M MarepHaia, H3 KOTOpOro H3roToBJic-
Hbl MOJAKPAaHOBELIE OATKH M OMOPHBIE INEMEHTHI, CIIOCOO0B KpEIUICHHS
NOJKPAHOBLIX DAOK K KOJIOHHAM Kapkaca 3JaHUA, KOHCTPYKIHU KpeErl-
JIEHHA PENbCOB K MOJKPAHOBLIM DajKaM, a TaxKe OT 3HAYCHMSA CMEUIC-
HUS [TOJAKPAHOBOLO TYTH MO BBICOTE.

PHXTOBKY MOAKPaHOBBLIX HYTEH MO BHICOTE MOXHO BBLINOJHATH
IBYMSA CIocodaMi:

NOJHATHEM TOJILKO MOJKPAHOBOIO pPENbCa;

MOTHATHEM TOJIKPaHOBOH OalIKu BMECTE C PEIbCOM.

[lepBbIii cnoco®b ueiecoodpazHO NMPHUMEHATL TIPH PHUXTOBKE MOJKpa-
HOBbBIX NMYyTeH Ha XKeje300¢TOHHBIX MOJKPAHOBBLIX OalKaXx, MojbeM W
ONYCKAaHIIC KOTOPHIX KpaHHe 3aTPYAHEH, NOCKOIbKY MOJKPaHOBBIC
DankH, KaKk NPAaBiu1o, BHINMOJHEHL! B MOHOJIMTHOM BapHaHTe, MHOIOMPoO-
MCTHBIMH HEpa3pe3HBIMH IIH H3 COOPHBIX OJHOMPOJICTHLIX, HO MOHO-
THTHO CBSI3aHHbIA HA KOHCOJILHBIX OMoOpax.

Bi1opoit crocod nenecooopasio npuUMeHs b MpH pHXTOBKaX IOIKP-
HOBLIN MAy1cii Ha MeErauumMeckiy Oajikax, mapHIHPHOS COSMIHEHHE KO-
IOPBIX Ha KOHCOJILHLIN oropax Mo3BoJigel NepeMCcUICHIlie HX BMECTe ¢
PLIILLOM.

Hinke npejuto Ketnl HAaH0oIee pacpoc rpaHcHHbIE MCTOABI PUXTOB-
KII AOJIKPJIIOBBIX IV ICH MO BLICOTEC

4 2 1. Bepinka'inipill nogbeM NOAKPaHOBOI 6aNKH ¢ OpHMEHEHHEM
MC T DIMECKOIT A0IIAJIKH (pHc 6). BepTHRAILHLIN N0,{bEM METa/UNnI-
YCChOIo TOIKpaHoBoro nvri Ha seicory Jo 100 MM nponssBognicy



14

v = | I
,t?emmo- l

2

Puc. 6. Beprukaabhblii nogbeM 1noaKpaHoBoil 6aIku
C IPHMEHCHHEM MeTANIHYECKOH NOAKIANKMH:

| -— xene3z00eTOHHAA KOJOHHA, 2 — CYWIECTBYIOIUHE aHKepHbie OOaThI,
3 -— HeMeHTHa#f oTHBKa, 4 — MeTauIHuwecKas noaKiIagka,
S -- nopxpaHoBas Haxa, 6 — HapamBaeMbIH aHKepHbIH OOJIT

NCPCMELICHHUEM MOIKPAHOBOH OaIKH BMECTE € PENLCOM ¢ MOMOMILIO Me-
TAUTHYECKOH momxiaaaky. [IpH aeMoHTaxe MOAKPaHOBLIX ITYyTEH HEO0O0-
XOJIHMO COAPAHHTDL CYILECTBYIOLHE aHKCPHbIC 00IITHI H Pe3b0y Ha HUX,
HAPYIICHHYIO MPH JEMOHTaXe pe3bdy BOCCTaHOBHTL Ha BbIpOBHEHHYIO
MOBEPXHOCTH XEJIC3I00€TOHHOM KOHCOJIM KOJIOHHB! YKJIaJbIBAacTCd Me-

TaJUIHYecKas MOJKIa/iKa TpedyeMoil BbICOTHI € MPEABAPHTEILHO ITPO-
CBEPJICHHBLIMM OTBEPCTHAMH MOJ CYyUIECTBYIOLIIME aHKepHble 6oirrbl [Ipu
BEPTHKAJILHOM TMOABEME MOJAKPAHOBLIX MyTEH 3a CYCT MNMAKETa METallIH-
YECKHX MOJKIIA/I0K IOCJIE/IHHE CBapHUBAIOTCA MEXTY co00H ro Bbicole
Ha MeTauniyeckyro NoAxIia/iKy ycraHaB/IMBAcTCA NMOJKpaHoBad Oajika H

KPCnUTed raikaMy U KOHTpramkaMu
B oraenpHbIX cliy4dasx BO3HHKAET HEOOXOJAHMOCThL HapallHBaHHA
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BLICTYTAIOICH YaCTH CYINECTBYIOIIMX AHKEPHBLIX 00NTOB M3-3a HEOCTA-
TOYHOH HX BBLICOTHI.

ITpn npousBojcTBE paboT Mo HapamMBaHMIO aHKEPHBIX 00ITOB (€-
Tanb 1, puc. 6) HEOOXoMMMO COoOIMIOATh CICAYIOIIME TPEOOBAHMA:

HapamuBaeMble 00Tl JODKHBI OLITHL TOrO X€ AHaMeTpa, YTO H CY-
LIECTBYIOIOHCE;

nepe HapalguBaHMeM 00JITOB BEPXHIOI YacTh CYINECTBYIOIIMX CTAa-
pbIX 60iITOB 6Tpe3aTh, a K OCTaBIICHCA YacTH MPHBApHTH 3apaHee BhI-
TOYEHHbIE KOHIBI 00ITOB ¢ pe3b00oii Tak, 9To6kI BepX HapalleHHbIX aH-
KEpHBIX 00JITOB JocTHral TpebyeMoll BEIMYHMHBI IS 3aKpelneHH
raikH H KOHTPraHvkKH;

HapalBaCMbIC 00JIThI JJODKHBLI OBLITH BLINIOJHEHLI M3 CTAJIM KJlacca
C 38/23 mapxu BCrt3cns;

MPUBAPKY OCYIHECTBIATL MHOMOCIIOHHBIM IMIBOM, KaXIbId CIOH Ha-
BapHBAECMOro IBA TpeOyercs 3aduMinaTh OT NUIaKa 3yOHIIoM;

I8 CBAPKH PEKOMEHJYETCHd MPHUMEHATh J3JICKTPOJabl THra J-42A
aMeTpoM 4 MM;

g obecriedeHHs MpsIMOIMHEHHOCTU aHKEPHBIX 00JITOB Ha CTBIK pe-

KOMCHYETCA HaJIcBaTh LICHTPHPYIOIIYIO OHpaBy C OKHaMH JIIS 3JIEKTPO-
JI0B H OCMOTpa MECTa CBapKH;
HapalHBaHHE aHKEPHBIX 00JITOB JOJDKHB! ITIPOM3BOAHTL BHICOKOKBA-

JIMQUIIMPOBAHHLIE CBAPIIMKN.
4.2.2. BepTvkalibHbIM MOALEM MOJAKPAHOBOH 0ajIKH ¢ ITPHMEHCHUEM

METaJUIMIECKOro CBapHOro ornopHoro croimka (puc 7). Bepruxaimublii
NOJABLEM METAUIMYECCKOI0 TMOJKPAaHOBOI0 MYyTH Ha BbICOTY J0 100 MM
BBLIMOMHACTCA 32 CYET IIOAbEMA 'nomcpaH()Bblx OAJIOK BMECTE € PCILCOM
C MOMOUILI0 METAIUTHYECKOTO CBAPHOIO CIOJMKa € HCNOIL30BAHHEM CY-
[ICCTRVIOHHM® aHKEPHBIX 00ITOB.

B HHKHCH H BEPXHEH ITOJIKaX CTOMMKA MNepejl YCTaHOBKOH €ro B po-
€KTHOC TTOJIOKCHHUE IMPOCBEPIMBAIOTCA OTBEPCIUA JUIS KPEIUICHHS €10
IMpH MOHTaXe Ha 0onrax ¢ MOAKpaHOBOL OaKoH M KOHCOJBLIO KOJIOH-
Hpl. Och METAUIMYECKOr0 CTOJHMKa J0JIKHA ObITh COBMEILEHA C OCBHIO
noJiKpaHoBoii damxu. I1pH KOHCTpYHpPOBAHHH METAIUIMYECKOI'O CTOJIHKA
HEcOOXOMMMO BBIMOJHHTHh NMOBEPOYHLIC pacyeThl Ha INPHJIAI aEMbIC Ha
HEr0 HAIrpY3KH.

HeMeHTHYIO ITOIMBKY, HapYLICHHYIO NMPH JEMOHTaXe Mo IKPaHOBLI
Danox, HEOOXOAHMMO BOCCTAHOBHIbL B IMPOCKTHLIX OTMCTKAaX.
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4.2.3. HapammuBaHHe CYMECTBYIOUIEr0 METAJLUIMYECKOro CBApHOIO
OMOPHOT0 CTOMMKaE METANTHYECCKOH NOJKJIAJKOH NpH BEPTHKAIbHOM

noJabeMe MOAKpaHoBOH OankH (pHc. 8). CyIECTBYIOT KOHCTPYKTHBHBIC
peIeHNd, KOIJla METaUIHYecKHe MOIKPAHOBRIE DallkKu OMUParoTCA Hi
KOHCOJIM KOJIOHH 4e€pe3 METAJUIMYECKHE CBAPHbIC CTOJIMKH.

ilial/

5 ‘
f !
.‘_-..;..".;....'.?E:-._._. & |
[H l//f!ﬂlu 7
233 l'
4
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J
a4
- f
Puc. 7. Beprukansblil nogbem Puc. 8. Hapaummanue
NOAKpPaHOBOH OaAKH ¢ nplMencHuem CYL{ECTBYIOIEr0 METALIHYECKOT 0
METALIHMECKOI'0 CBAPHOI0 ONOPHOIo CBAPHOI'0 OIOPHOTO CTOJIHKA
CTOJIRKA: Me FAVIHYECKOH T10/IKJaAKO0I npy
I — iesle300eTOHHAN KOJIOHHA, BEPTHRATHLHOM gmu’me
2 — cyilec1BYIolHe aHKepHbie 60THI, NOAKPAHOBOH OAIKIA:
3 — HEeMEHTHas NOUTHBKA, | - xene300eTOHNAsA KOJOHHA, 2 — (Ville-
4+ — OnopH»l CTOMK creyofe aHKepHble 6oJiThi, 3 — IeMeHr-
(1IpOCKTHPYEMBIH), Has noaIHBKa, 4 — uvillecIByOLNI MeTal-
> — IojkpaHoBan bamka, THYeCKHIT CBAPHOIT ONOPHBIIL CTOJMK,
6 — coe/punrentnpm dosT 5 — pogkpaHoBast Danka, 6 MeTAILIHMEL-

Kas nuiﬂmnuu‘xd 7 - coeHHHIcAbHBIC
00JIibl



17

[Tpu HeoOXoAMMOCTH NMOAbEMA TAKOTO THTIA NMOJAKPaHOBLIX IMyTel Ha
BLICOTY 0 100 MM clieyeT NpUMEHUTh METa/UIMYEeCKHe TIONKIIaNKH, KO-
TOPBIC LIENECOO0PA3HO YCTAHOBUTL MEXIY ONOPHLIM CTOJIMKOM M TIOJ-
KpaHOBOH OanKoi.

CymecTByonye onopHbie CTOJMKYA B JJAHHOM ClydYae COXpaHAIOTCH
B IICPBOHAYAIILHOM MOJOXKECHMM; HA BEPXHIO MOJIKY CYIECTBYIOIETO
CTOJIMKA TPUBAPMBACTCH METalUIMYMEcKas NOJKiIagKa TpeOyeMoii BbICO-
Thl ¢ NPEABAPUTEIHbHO MPOCBEPIICHHBIMM B HEM OTBEPCTHSIMHM TIOJX
Oonrul. Ecim Meraspmmdeckad NMOMKIaAKa COCTOMT U3 TIaKeTa IUIACTUH,
TO HX HEOOXOAMMO CBApHTh MEXIY COOOi.

Ha HapaleHHbIT METAIUIMYSCKH CTOIMK YCTAaHaBIMBACTCH NOJIKpa-
HoBas 0anka U xperurced K HeMy Ha 0oarax. Och nogkpaHoBoi Oanxu
NOCIIC PHXTOBKU JIOIKHA COBMNAMATH € OCHI0 ONOPHOIO CTOJIMKA

4 2.4 HapamusaHue CYIECTBVIOUICTO METAUIMYECKOI0 CBAPHOIO
OMOPHOI'C CTOMIKA [IPHU BEPTHUKANLHOM MOXbEME MOAKPAHOBONU Oamku
(puc 9). [Ipu HaMYUKM METAIUMHMUYCCKHX CBAPHBIX ONOPHBIX CTOIHKOR U
HECOXOUMOCTH BEPTHKANBHOIO MOAbeMa MOJKPaHOBON Oamku Oolnee
qeM Ha 100 MM pUXTOBKY LEIIeCc000pa3HO OCYINECTBIATL METOIOM MPU-
BapKll JOTOIHUTENLHOO OIIOPHOI0 CTOMKA TpeOyeMOH BBICOTHI K CV-
[IICCTBYIOLIEMY ONOPHOMY CTOIHKY.

llonqkpanosasg 0anka yCTAHABIUBACTCA HAa JAOMOIHUTEILHLIN CTONHK
[1 KPEIMIUTCH K HEMY O0ITaMU C UCIOIb30BAHLEM MPEABAPHUTEILHO ITPO-
CBEPJICHHBLIX B BEPAHEH IT0JIKE JIOMOIHHUTEILHOI'O CTOMMKA OTBEPCTHIL.

JLOTIOJIHUTENILHBIE CTOIMKH HEOOXOTHM O BBHICOTHI MOIYYT [pHBapH-
BATbCY K CYILECTBYIOUIMM CTOJIMKAaM IO MECTY, B ClIy4ac €CllM Kpervie-
HIIC NOCJICIIA aHKEPHBIMH 00JI1aMH K KOHCOJNbLHBIM OINopaM HE Hapy-
HICHO NPH ACMOHTAXC MOJKPAHOBLIX O0alok B nporuBHOM CiIy4dae He-
00\0;1LIMO CYIICCTBYIOIIHE CTOIIKH JEMOHTHPOBATh H 3aMCHHThL HOBLI-
MH TPeOYeMOIl BLICO I'bL.

Ochb Mo/IKpaHOBOM DaJIKH IOC/ie PUATOBKH JoJDKUAa COBNAAATh C
OCbIO BHOBb CMOHTHPOBAHHOI'O CIOJIMKA

4 2 5. Meroapt BepTHKabHOIT pHXTOBKI (cM nin. 4.2.1-4.2.4) npueM-
AeMbI H B ClIVYHac, €Ml MCTaJLNIMMECKHE MOJKPaloBBIC 0alKil OIMHPAIOT-
CS Ha KOHCOJUI LT BBICTVIILI MCTA/ITHYCCKIA KOJOHH, I €. ITPH Mo IbeMe
Jjo 100 MM 3a cdel MEeTA/UIHYCCKIIN MOMKIIAJIOK, a Mpl NnojibeMe DoJiee
100 MM — cBapHBIN CTOJIHKOB
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Pue. 9. Hapamsanne CyujecTBYIOULEr0 METALINYECKOro cBaphoro
OTIOPHOTO CTOJIMKA NPH BEPTHKAILHOM MOAbEME MOAKPAHOBOH Oanku:

| — xeneszoberoHras KoMoHHaA, 2 — CYWECTBYION{HE AHKEePHbIe §OJIThI,
3 — ueMeHTHas NOVINBKA, 4 — CYUICCTBYIOIHIT METAJUTHUYECKII (BapHO#
ONOPHBIH CTOJIMK, 5 — HapallHBAcMbIf METAUTIHYECKHIT CBAPHOH
ONOpHLIN CTOJNK; & — noaxpaHosas Ganka, 7 — coeTNHHUTENbHbIE 60T

4.2.6. HapamyBaHue cylecTBYIOIINX aHKEPHBIX 00JTOB MpH BCEP IH-
KallbHOH pHUXTOBKE NoJIKpaHOBbIX myTed (puc. 10). Jomyckacres ocy-
HIECTBJICHHE NTOAbEMA PENLCOBOrO IMYTH Ha XKEJIE300€TOHHBIN MO IKPAHO-
BbIX OaJIKax 3a cYCT HapailMBaHUSA BEPXHEH 4acTH OailoK apMHPOBJii-

HOH apMaTypHbIMH CETKaMH HaOETOHKHM.
[Ipounocip beToHa HaberoHKH QOMXKHA ObITh He Hipke 200 Kic/eM”

HapamuBaHue cymiecrByIOIIHMX aHKEPHBIX O0JITOB rpH HeoOXO/H

MOCTH CIHCAYCT OCYHICCIBUIL NTo Acradn 1 (eM puc 6)
CueruieHne NpoeKTHPYEeMoif HADCTOHKH ¢ OCTOHOM CVIIICCIBYIONICH
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Puc. 10. Hapamusanue cyulecTByiouiHX aHKepHbiX 60T0B
NpH BEPTHUKANLHOH PUXTOBKE NOAKPAHOBBLIX MYTeil:

1 — enesoberoHHas noaKpaHoBas Danka, 2 — cyllecTBYIOIIHE B8HKEPHbIE
6osThl, 3 — apMHpoBaHHas HaberoHka, 4 — hpH>XHMHas Jlanka;
5 — NOOKpaHOBbLIH pesbe, 6 — ynpyras npoknagka H3 TPaHCHOPTEPHO

JeHTbl, 7 — HapailfHBacMbiil aHKepHBIN OoJT; 8 — apmarypHas cerka
KEIIC300CTOHHOK MOJAKPAHOBOH OAJIKM OCYIIECTBHTL € MOMOINBbIO TiIa-
TEIILHOH HAaCCUKH BEPXHEH MOBEPXHOCTH OalIKH.

4.2.7. BepTHKa/mHbIH MoabeM MOJKPaHOBOH 06alxu ¢ H3MEHEHHEM
KPEIUICHHs K KOHCOJIH Xejle300€ToHHOH KoIoHHB! (puc. 11). B ciygae
ocjabJICHM aHKEepHOI0 KpervieHus NMOAKPaHOBLIX 0aloK Ha KOHCOIAX
KOIIOHH H HEOOXOIHMOCTH HEIHAYHTEILHOrO BEPTHKAILHOTO NOXbEMA
be3 MIaHOBOro CMEHICHHS MPHEMJIIEM BapHAHT JIONOJIHHTEILHOIO Kper-
JIEHHA TMOJKPAHOBLIN 0AIOK ¢ HCIONML3OBAHHEM XXECTKOr'O Kapkaca ap-
MHPOBAHUA KOJIOHH H KOHCOJICH

Noaxpanosaa Oayxa KpernmMTcd K OrojIEHHbIM 3JIEMEHTAM XXECTKOIO
apMAaTYpPHOT0 KapKaca ¢ NMOMOINLI0 CBAPKU ¢ MPHMCHECHHEM B Ka4eCTBC

KpEenexXHbIX Aerasieil KPIOKOB H3 KPYIVIOH CTam.
[Mpyu HEOOXOMIMOCTH MOAbEMA NMOAKPAHOBBIX 0aIoK HCMOIbL3YIOTCH

MeTa/UTHYeCKHL MO IKIIAIKH.
4.2.8. PvixToBKa noJIkpaHoBbIX NyTeil METOJNOM OINYCKaHMs IOJIKpa-
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Puc. 11. Bep inkaabislil oIbem 104KPaHOBON 0aNky ¢ H3MeHeHHeM KperyieHNs K KOHCO/Iu
KeJ1e300€TOHHOIH KOJIOHHbE:

I — AKeneiode1oHHasd KOMOHHG, 2 ~— AKeu Kt KapKde KOBoHHbl, 3 nogaxpoanonasd 6anxka,
METATLINYECKas NOMKINIKA, d — Kpenexmilas AeTans (Kprook), 6 — CyLIecTBYIOIINE aHKepHbie §oIThl

0C
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HOBBIA 0alOK B Mpelenax oNOPHbIX HacTel komou (puc. 12, 13, 14,
15). Ilpu paspaboTKe NPOCKTHBIX pelNeHMH PHXTOBOK MO BLICOTE BO3-
HHMKAIOT 0COOBIC CITY4aH, KOr/la NOTbeM TTOIKPAHOBLIX Hal0K H PEALCOB
HE MORET ObITH OCYLIECTBICH U3-3a MabIX raGapHTHBIA 1230P0B MEXIY
KpaHOM H HIXKHMM MosicoM (epMbl. B 3ToM ciyyae HeoOXomiMo Iic-

[10JIb30BaTh BApHAHTDBI, IO3BOTAIOINHE OIYCKaTh MO,IKPAHOBLIC OaJIKII
Ha onopax.

Pirc. 12. PuxioBka nojaxpanoesbix 6a1ok no sbicote
3a cueT palbopkH cywiecTBYIOUICIT NOTHBKH M CHATHSR
32 THONO cJiof DeTona no Bep\ueil onopHoit
HACTH KOHCOH KOJOHH:

] — xkeJjie300eToHHag KONOHHa, 2 — noakpaHoBas Gaika,
3 — aHKepHbIic OoThl, 4 — cymecrsyonias LeMeHTHas
noineKa (paidbupaercs), 5 — saumTHLIT caoft OeToHa

KOHCOJIH KOJIOHHLI (pa3bHpaercs)
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Puc. 13. PuxToBKa no/ARpaHoBLIX 0a10K MO BbLICOTE METOAAMH MOAPe3KH
KOHCOAH KOJAOHHBI (@) H NOApe3KH nojKpatosol baaxu (0):

| -~ MeTauIyeckad KOJOHHA, 2 — [OJICKSHHE KOHCOIH HO {lepeMellieHHA,
3 — nonoXkeHNle KOHCOJH nocne nepemeuteHns; 4 — pebpa xecrkociid,
S5 - wene3oberoHHas KOJOHHa, 6 — cyHIecTBYIOUIHE aHKEepHblE O ONThI,
7 — MeramrHueckaa nogkpaHosan danka, 8 -— nogpeska NoagxparoBoil 6.1k

OmyckaHie METAUIMYCCKUX MOJKPaHOBBIX 0anok, OMmIparoniiixcs Ha
KOHCOJIT XCUe300€TOHHBIX KONOHH, Ha 3HaYeHHe 10 20-40 MM BHII0-
HACTCH 34 (UCT JICMOHTAXa MOJIKpAaHOBOH OallKyl BMECTU ¢ PEILCOM H
pa3ztopKH CYMECTBVIOMICH HEMEHTHOH MOUIVBKH, a B OT/ICIbHLIN C.IVYa-
91X 33 CYCl CHSIIHA 3alIHTHOIO CJIof OcToHa Ao pabouyci apMarvphl 1o
BCPAHEH OomopHoii 4acTH KOHCOJIH KOIOHHBI (cM. pHc. 12).

OmvcKaHie MeTaUITYCCKHX MOJKPAaHOBLIA 040K, OMUPaKOIIACS Ha
KOHCONL XKCNE300CTOHHOH KOJIOHHBI, Ha 3HadcHHe Oosice 20-40 MM Bbi-
MOTMIBICICH 34 CUST ACMONITaXa OalloK BMECTE € PEMbCOM I MOPC kI
ONOPHON YLl Dallkil L0 TIPOCKTHOH OTMETKH NPH COOIBCICIB\ IOUICTH
NPOBCPKY PACUCIOM VMEHBIICHHOTO CCYCHHA HA ROMCPCUHVIO CIULY (LM
puc 13, 7y Hiokpss nojxa rmoJipesaitom 4actis OAaJKIE BOCCI aHAR IR -
Cios, HPCABAPHICTLHO MPOCBCPHBAIOICH B HSIl OIBCPCLI 1101 OO 11T,
Onopupic 4acry MOAKPaneBbiN 0440k \CHIHBAIOICH PCOpavill ACC Tkt
Tk

Orn CKaiiie MOJKPAROBBLIN OAJIOK, OTHIPAIOUIHNCH HA META T LY 1)
KOMOHITY, Hd TPEOVCMOC 3HAUCHHC OCVIUCC IBIASCICH TIVICM  ICMOTILd A
O, IKPAUHTOBHIN DAT0K, HTOMPCIKH ONOPHOH BCTRH KOJA0HHL! C TTOCHE, VO
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Puc. 14. Punioska nogkpaHosoit 0aikut no BLICOTC NYTeM
110/Ipe3KH C1I0PHOH BETBH KOJIOHHBI:

| - MeTa/utn4dechad KONOHHA, 2 — Meraunideckas noakpatiosas baikad,
3} -~ 3MEMCH1bI YCHICHHSA, 4 - - NOJAPE3ka KOJOHIIEI,
5 )y ICMEHT VCHCHHA MIpH onveKaHHi NoakpaHoBoil OdIky

Oosee vem na 00 MM, 6 — BepXx nolikpanoBoil Cankm 4o pHXTOBKH,
7 - Bep\ nNoakpanoBoi Daki nocise pHXTOBKH

HUIM BOCCIAHOBJICHIICM HCCYIHCH CMOCOOHOCTH oMopHoil Yacru Ha Tpe-

oyeMoH orMetke (cM pie 13, a, 14)
OnvekaHHe MCTAJUIHYCCKOH TOJKPAaHOBOI Dallki, onMparwlcied Ha

KOHCO/Ib KOJIOHHLI HCPC3 CBAPHOHN CTOTHK, BLIMOTHACICA 3a CYCl HIMC-

HCHHA BLICOILE OIMMOPHOIo ClOJIHKa MM 3dMCHDLI ¢1 0 MCIANTHYCCKHMI

[1'AC PTHAMI
3acy X HBACI BIIMAIA BapHaHT puNIoBKH (cM pric 15) [lorke-

(I O IMCIKIT NOJKPAHOBOrO NMYIH B JIAHHOM ClIVyde CBstzalio ¢ o0pesa-
HICM TIOKPANOBLIN OAJIOK B TUIOCKOCIN DOKOBBLIN I'PAHCH KOJIOHH ¢

VCITPONCTBOM JIONOJMHHICIBLHBIX OMOPHLIX KOHCTPYKIHIT MOJ{ HIIN B BHJIC



Puc. 15. PuxToBka noaxpaHosoii §ankyu no Beicote nyreM o0pezanus ee y olopsbi:

| — MeTa/UIHuecKas KOJOHHA, 2 — CYLIeCTBYIOIIAR MeTaUIHYecKas roixkpaHopas Ganka;
3 — COCMMMHTEILHMBIN 3JIe teHT, 4 - - GNepHast KOHCTPYKUHS, D — 3JIEMEHT YCHIICHHA NPH OoflyCKaHHH
nonxpanopoii Gaaxn Gonee tem Ha 100 Mm; 6 — onopHas rUiacTHHA C peGpoM KECTKOCTH,
7 — Bepx NMoaxpaHoBoi Gamm 10 PHXTOBKHK, 8 — BEpX NOAKpaHOBOI Oamku nocne pHXTOBKH

44
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ABYX IIPHBAPHBACMbIX K BCTBSAM KOJIOHH HIBCIIIICEPOB H BCTaBKOH B CTbI-

Kax MexXIy OanxkaMH JoNOJIHHTEILHOTO COCAHHHTEIILHOIO 3JIEMEHTa.
4.2.9. PuXToBKa MOAKPAHOBLIX NYTEH IO BHICOTE 3a CYET pazOoOpKu

CYINCCTRYIOHLIECH NOJUIMBKHM H YJAJICHHE 3alUTHOro CJIof OeToHA Bepx-
HEell MOBEPXHOCTH NOAKpaHOBLIX bamnok (puc. 16). CHDkeHNe oTMETXH
COTIOBKH PENLCOB HAa HE3HAYMTEILHYIO BEIIMYHMHY B OTHACILHBIX CIydasx
MOXHO OCYIISCTBUIL 34 CUYET YAANCHUS CYIMECTBYIOICH NOMMMBKHA U IO
BO3MOXHOCTH 3alMTHOrO CJIosi O0€TOHa BEpXHEH MOBEPXHOCTH XKEIC300c¢-
TOHHLIX MOJKPaHOBbIX OatokK. ITocie ycraHOBKH, KpervIcHHs M LICHTPOBKH
PENLCOBOIO MYTH OrOJICHHAs apMaTypa JOJDKHA ObITh 3aIMINCHA.

b

Puc. 16. PuxToBKka 110AKpaHOBbLIX 1yTeH MO BLICOTE 34 CYET
pasfopky cyiecTBylouied NOLIMBKH B YIAJCHHA 3ALUTHOTO
c109 DeToHa BepxHeit NoBepxXHOCTH XKene300eToHHOR
NoAKpaHoOBOM DaikMK:

| — xene3zofeToHHAR NMoOKpaHoBas Gamka, 2 — aHKepHbie GOJTTHI;

3 — 1eMeHTHas NoMINBKa, 4 — ynpyras NPoKIAIKa H3
TPAHCNIOPTEPHOI NEHTHI, S — NpYKUMHAL Aanka, 6 ~— PexbCcoBLIH MyTh,
7 — pasGupaeMspiii y4acTOK HEMEHTHOH MONIMBKH H FADNHTHOIO
cnos O6eToHa OMOPHOI YacTH MoAgKpaHOBOH OayIkH
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4.2.10. ITocne BbINMOJHEHHS PUXTOBKH IMOJKPAHOBBIX ITYTEH I10 Bbl-
COTE€ B pACCMOTPECHHLIX BBILE MPUMEPAX PEILCOBBLIM NMYTHL CIIEAYET YCTAa-
HOBHTh B INPOCKTHOC IMOJIOXKECHHE, COBMECTHB OCh PEILCOBOI0 MYTH C
OChI0 NMOAKpaHOBBIX Oainok. [Tociae mpoBepkH MPaBHWILHOCTH NOJIOXKE-
HHA CMOHTHPOBAHHLIX KOHCTPYKIMMH IMOJAKPAHOBLIX NYTECH KpeneXHbIC
raiiky JOJDKHbI 6bITh 3aKPEIUIEHbl YCTaHOBKOM koHTpraek. ITopTopHas
MOJATAXKKA KperneKHbIX 00JITOB MPOU3BOTHTCA 110/ HATPY3KOIlL.

4.3. PUXTOBKa NOAKPAHOBLIX MYTeH B IiaHe

PuxToBKa MOAKPpaHOBLIX MyTEH B MJIaHE BLINOJIHACTCA HA OCHOBAaHHH
[COACINICCKON ChEMKH C YYETOM KOHCTPYKTUBHBLIX O0COOEHHOCTEH MoJ-
KPAHOBLIX 0AIOK ¥ HX OMOPHBIX y31oB. Ilpu paspaboTke npoexkTHOrO
peHicHHA PUXTOBKH B IUIaHE HEOOXO0MHMO co0odaTh ocobble TpeboBa-

HHA, CBA3aHHbIE C TIPOBEIACHMEM PAaCcUCTOR HECYIICH CNOCCOHOCTH KOH-
COJILHBIA ONOPDHBIX YacTeH B 3aBHCHMOCTH OT 3HAYCHHA CMCHICHHS NOJ-
KpAHOBbIX DAJOK ¢ CODIIOicHUS! 1 HECONOIIMbBIA HOMYCITHMbIN 3JHAUCHHIT
ITPIi CMETHEHKIT KaK B CTOPOiy KOJIOHH, Tak II B CTOPOHY MPOJIETA.

Ipu cMmemeriy 0an0K Ha kpaH xoicolicH 6olece 4yeM Ha 50 MM He-
0OX0C/UMBI TTOBEPOYHLIC pacyeTsl NMpH ax rryeckod Harpyike. Ecmi Ha-
PYIKH Ha KOHCOMH B pe3yIbTaTe CMEICHHA OaloK NpeBbIILaor JAOMmyc-
TIMbBIE, TO KOHCOMb JO/DKHAa ObITh YCIUICHa.

CMCEIHEHHE OCH PelibCa OTHOCHTEILHO OCH TMOAKPAHOBLIN 0alIOK Ha
3HAYCHHSA, MPECBBHINAIOINE JONMYCTHMbBIC (CM. MPHIOKCHIE 3). IOTLKHO
00 OCHOBLIBATLCH MOBEPOYHBIM PACYCTOM HECVIIEH CIOCOOHOCIH MOJI-
KPAHOBBIX OwIoK [lpir HEOOXOMIMOCTH JIOJLAHBI OLITHL BbIITOJNHCHBI MC-
POMPHATHS O YCIUICHIHIO MOJKPAHOBBIN O4JIOK 11 JIX ONOPHLIN VIIIOB

Hioke npeirIokKeHbl HaHOO0JIee paCOpoOCTPAHCHILIC KOHC P\ K ITIBHBIC

CroCoObBI PHXTOBKH IMOJJKPAHOBLIX MVICH B TLI1aHC
4 3.1 Puxtoska noaxpatioBbuiXx Oajiok B Muatie ¢ HCMOIb 30BAHIICM

OBAJILHBIA OIBEPCTHI! B IIDKHEN MONKE NMojgkpanoBoit dama (puc 17,
13). lipyn nepemediciniy METAJLUIHHCCKHX MOAKPAHOBBIN OMIOK B MJAHLC
Ha JHaveHue Jio 30 MM (cM piic 17) CYIIECTBYIONIME O IBCPC IS IO ali-
KCPHBIC 0O0JITLI B HIDKHCH MOJIKE MCTAUIMYECKOH TMOJIKpatoBoil Oasky
MOCJIE IEMOHTAXa €€ PaJICiIbIBAIOICA B BIJIC OBaJIOB B C1OPOHY, oOpar-
HYI0O CMEHICHHIO 0aJloK 10 HeoOXoauMbIX pasMepoB. [loakpaHoBas
O0aJIKa YCTAHAaBJIMBACICH B MPOECKITHOM MOJOXKCHHH 114 BbIPOBHCHHYIO
[TOBEPXHOCTD XKEJICI00CTOHHOH KOHCOJIM MU KpernuIcs 00 aMil
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Pic. 17. PuxToBxa noakpaHoBbix 0aaok B naaHe
C MCNOJIb30BAHHEM OBATILHLIX OTBEPCTHH B HUKHCEH [10.IKe
noakpaHoso Ganxu (Ha 3nadvenue 20 30 mMm):

| — kenezo0eToHHAsA KOJIOHHA, 2 — CYHIEeCTBYIOLHE aHKepHble 60ITrbl,
3 — meraumyeckas nojxpaHosas 6anka, 4 — och NOAKPAHOBOH Banki
0 PHXTOBKH, 5 — 0oCbhb NOAKpaHoBOi Hamisl nocsie pUXTOBKI,
6 -— 1eMEHTHAd NOUTHBKA

[Tp1n nepeMenicHI METATIMECKHX TTOIKPAaHOBAIX 0AJIOK Ha 3HAYC-
Hie 00s1ce 30 MM OpOH3BOJMTCH ApHBAPKA JOMNOJHHTEALHON MUIACTHHD
k HIDKHCH MOTKC OAJIKH ¢ TPOOHBKOH HOBLIN OIBEPCTHIT 10T AHKEPHLIES
OoJIrnl Merarngeckas niaaciuia npHUsapHBacred K TOPIY HIDKHEH

NOJIKIT OAJIKIL CO CIOPOHBI, 0OpAalHOH CMCUICHIIO TIOAKPAHOBOH Oaki

(v pue 8)
[IpH SHaYUICHbHBIN MIEPEMEMESINIAN MCTAJUIHYCCKHN TTOJIKPAHOBbIN

OAJIOK HA KOHCOJILHBIN ONopax XelC300CTOHHBIN KO.I0HH, KOIJ14 BO3HII-
KACT HCOOXO/HMMOCTL CPC3kit CYUICCIBYIOUIIN a4HKCPHBIX O0JITOB, MPO-
CKTHOC PCHICHIC MO PHNIOBKC ¢ HOBCPOHHKIMII pacuelaMil paipacaibl-

Bacicsl KOHKPEIHO JUBT KK01 0 CIvyd
4.3 2 KperuiCHIe heIe300e 100 NoARPAHoBOoNl DAkl (pH ¢

MCPCMCLICHHIT B TUIAHC Ha KPadl KOHCOJIH Ae'IC300C TOHHOI KO TOHILE
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Pue. 18. PuxtoBka f1oaKkpanosbix 6aj10K B IL1aHe ¢ UCHO0.Ib30BAHKHEM O0BAJIbHbIX OTBEPCTHIA
B HMXKHeH Noaike noakpalioRoli 6aiky (Ha 3naveHHe Gonee 30 mm):

1 — Kene3oberonHan KONMOHKHA, 2 — MeTRNTiuecKas fojJaxpaHopas Oanka; 3 — uWeMeHTHas MOIIHBKA,
4 — cylecTBYIOIHE AaHKEPHbLie BOMTLL, 5 — AONOIHHTEbHAY MeTaLTH4yecKas rniacTHHa; 6 — pebpo KecTKOCTH,

7 —— och Danxy o pHXToBKH, 8 — och Hanxu nociie pHXTOBKH

8¢
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(piic. 19). IIpoeKHoC peHICHKE UIAHOBOTO CMEIIICHHMA XEIC300CTOHHbIA
MOJKPAHOBBLIX OAIOK Ha 3HAYEHHE, NMPEBLIAIOLICE TOMYCTHMOE, B KaX-
JIOM KOHKPETHOM clIy4yae paspa0aTbiBacTcs MHAMBHIYAILHO, B 3aBHCH-
MOCTH OT apMHPOBaHHA 0aNnoOK H KOJIOHH, HAJIMYHA WM OTCYTCTBHUSA aH-

KEPHbIX O0JITOB H APYIHMX KOHCTPYKTHBHBLIX ocobeHHocTel. B aTHX ciy-
4afiX HEOOXOMHMbI MOBEPOYHBIC PACYCTDI.

{
6
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Puc. 19. KpenieHue #xe/1e300eToOHHON MOIGPAHOBOH Oa Tk
npyu ce nepeMerticHHH B fJjiaHe Ha KpaH KOHCOJ)
He1e300eTOHHOH KONOHHLL:

[ — xenezoleToHHas KOINOHHA, 2 — CYMIECTBYIOULNIT aHKepHLUT BaTl
3 — noaxpaHoBas baika, 4 -—— npHBapHBaeMast apMaltypa,
5 — HapanMBaeMblit GeTok (M-200), 6 — pebpo necr1kocTi,
7 —~ cyiuecTBYKOAa METALIMYECKas OTNOopHas IU1acTIHa
8 — IONOAHHTENLHA] MeTaUTHYeCcKas IUTACTHHA

[Tp1r roraHOBOM CMEHICHHH OAJIKH Ha Kpail KOHCOJIH KOJOHHL! 0]I-
KpaHoBast 0anKa BMECTC ¢ (IPUBAPCHHBIM K HEH MC LAUIHYCCKHM JIHCTONM
jeMod pyerest C Topiia KOHCOIIM KOJIOHHBI cpyOaercss 0eToH JIO apMi-
TYpBLI U K HEH MPHBAPHUBAIOICH KOPOTLUUH H3 apMaTypHOIl MPOBOJIOKIH
UTAMCIPOM, PaBHBIM JIHAMETPY OCHOBHOII apMa1vpbl KOHCOT KOJIOH-

Hb
K MCTal/HyeckKoMy JTHCTY MOJAKPAHORBOIT DAl o Clopolbl, o0opar-

HOH CMCHICHIHO OQJIKIL, NOPHUBAPHBACICA JIONOJHNICHbLHAs MCTaJUyCec-
Kadl TUTACTHHA ¢ OTBEPCIHAMH MO/ aHKCPHLIC 00HILI K 3001 OHHAS
MO tkpaneBas 0AJIKA VCTAHABIMBACICH B IPOCKTHOL MOJIOXKCHIL A BbLI-
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POBHCHHYIO TMOBEPXHOCTh XEIC300€TOHHOM KOHCOIM, MNPEABapHTEIbHO
cpesaeTcsl BbICTYMarollas 4acTb aHKEPHBbIX 00JITOB, MOMaJaronMX Mo
bamxy. IToaxpaHoBas Oanxa KpermMTC K KOHCOJHM KOJIOHHBI C OJHOM
CTOPOHBI NMYTEM TMMPHUBAPKH KOPOTHIIIEH K apMaType MMOAKpPaHOBOi
OaIKH W ¢ APYroi CTOPOHBI YEpPe3 aHKEPHLIC O0IIThl raHKaMHu U KOHTP-
raifkamu. TopleBas 4acTb KOHCOJIM C OI'0JICHHOH apMaTypok 3ajeibiBa-

ercsl O€TOHOM.
4.3.3. HapaupmaHHe KOHCOJM XE€Ie300€TOHHOH KOJIOHHBI MPH 3Ha-

YHTENLHOM MEpEMEICHHH NMoJAKpaHoBoii 6amxu B nnane (puc. 20). IIpu
HE00XOMMMOCTH 3HAYHTEIILHOIO MEPEMEIIICHHS XEIe300CTOHHOM 6asku
B TUIAHE NOCICAHION JEMOHTHPYIOT BMECTE ¢ OTIOPHOH IUIaCTHHOH. Top-
LieBasg MOBEPXHOCTL KOHCOJIEH KOIOHH 0CBOOOXIAaeTcd OT 3alliMTHOIO
cjiost 6eTOHA ¢ orojicHHeM apMaTypbi. KoHCOIIL KOJIOHHBI HapalqUBacT-
csi MyTEM MPHBApKH JIOMOJHUTCIILHOM pabodcid ¥ BTOPOCTENCHHOM ap-

MaTypbl ¢ MNMOCICAYIOIHM OGeToHHpoBaHHeM. K METAUIMYECKOMY JIMCTY
MoJKpaHoBoH OaJikii MpHBapHBaeTCd JIOMOJHMTEIILHAY TUIACTHHA C 3a-
paHee MPOCBEPJICHHBIMH OTBEPCTHAMH NoJA aHKepHbie 6oThl. [lnacTHHa
MpHBAPHBACTCA CO CTOPOHBI, MPOTHUBOMOJIOXHOH CMEHICHMIO OaJIKH.
IToaxpaHoBYIO Danxy yCTaHaBMBAalOT Ha KOHCOJIb KOJIOHHLI B IPOEKT-
HOC TMOJIOXKEHHUE, NPEIABAPHUTEALHO Cpe3aB INMPH 3TOM BLICTYNAIOIIYIO
4acTh AHKEPHBIX 00JITOB, MEIIAKOMIHX YCTAHOBKE IMOIKPAHOBOH OaIKH.
banxa xperMrcs K KOHCONM KOJIOHHbI ¢ OJHOH CTOPOHBI aHKEPHLIMU
OonrraMM, raiikami 1 KOHTpraixaMH, a ¢ Apyrom — rnpHBapKoil MeTajl-
JIMYCCKO MIACTHHBI K 3aKJIaJHbIM JCTAIAM KOHCOJM KOJIOHHBI.

4.3 4. MecTHBIH BbIPE3 KOJIOHHBI IIpH MNEPeMEUIEHHH NMOIKPaHOBOH
banku B rutane (prc. 21) [lpH muraHoBoM nepeMellieHHH MOoAKPaHOBBIX
MyTeii B Cropoly KOJIOHH U3 IpoJieTa 3aHHA He BCerjia BO3IMOXHO Bbl-
JHepXKaTb radapurTHbic pa3Mepbl MEXIY TOPLIOM MOCTOBOI'O KpaHa U

[PaHbIO KOJIOHHLI 0¢3 PEKOHCTPVKIMH KOJIOHHDI.
IIna obecnieyeHHss radapiiibiX JIONMYCKOB, 00CCNCYUBAIOLIHX HOP-

MAaJIbHYIO 3KCIUIYaTalHIoO KPAHOB, HEO0OXO0HMO YMEHBIIMTD MONEPEYHOE
CCYEHHE KOJIOHHBI Ha YPOBHE TOPLIOB MocTa KpaHa. IIpu sTom cremyer
BbINMOJHNTL TMOBEPOUYHbIH pacdeT HECYIICH CIMOCOOHOCTH KOJIOHHBI €

YMEHbUICHHBIM CEYCHMEM. BbIPE3KY B KOJIOHHE IMPOH3BOIUTE TOJILKO
1HO€J1€ MPHBAPKH JTONOJIHUTEILHBIX 3JICMECHTOB IMPH MOJTHOM OTCYTCTBHM

Ha KPOBJI€ BPpeMEHHBLIX Harpy3ok (CHera, mycopa H T J1.).



Puc. 20. Hapaisanue KOHCOIH *KeJ1e300eToOHHOH KONOHHLI Npi
HAYHTENLHOM NepeMellleHH NOAKPaHOBOH DHasiku B MaaHe:

| — xenezoberoHHas xKoJIOHHA, 2 — HapalllMBaeMas 4acTh KOHCOJIi
KOJIOHHbI, 3 — HapautBacMasd apMmarypa, 4 — xenesoberoHHas
nogxpaHopas 6anka, 5 — aHkepHblll bonT; 6 — ock NogkpaHoBoii
Oanxn mo nepeMeineHns, 7 — och foaxKpaHoBoii bamkHnocie
nepemeineHns, 8 — Merawthueckas nMoaksianka, 9 - pebpo xecTkocTH,
10 — BaicTynaromas 4acrte aHkepHoro 6oana (cpesaercs),
11 — RonoJHUTENbHAA METAUINYEecKas IUlacTitHa
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Puc. 21, MecTHbii BbIPE3 KOJIOHHBI 1pH ‘I
nepemMemieHHH NOAKpaHoBol Gajiku B nyiaHe:
i — MeTamnMyeckas KoJIOHHa, 2 — NoaKpaHoBas
Hanka, 3 — ¥

MOCTOBOH KpaH, 4 — rnonoxeHHe
FPAHIl KONOHHLI A0 PHMXTOBKH, 3 — MNONOKEHME
FpaHH KOJIOHHb! HOCIE PIHXTOBKH

l!_ﬁ

4.4. I1nanoBo-BbIcOTHAS PHXTOBKA
MOAKPAHOBBIX IYyTeH

B 0o0JbIOMHCTBE ciIydaeB Mo pe3yibTATaM TEOJICIHYECKOl CheMKH
HEOOXO0MMO BBLIMOHATL PUXTOBKY MOJKPAHOBLIX OAIOK OJITHOBPCMCH-
HO B TUIAHE H MO BLICOTE.

[Ipn pa3paborTke MPOEKTHLIX pPeIIEHHIT OJIIOBPEMEHHBIX [epeMelIe-
HHI PEIIbCOBOro MYTH M MOJAKPAHOBBIX 0alIOK B IUIAaHE M MO BHICOTE
JIOJDKHBE COOMIOAATLCA BCE TPeOOBAHMS, MPEABABILEMbIE K PHXTOBKAM
MOKPAHOBBIX MyTEH OTACILHO B IUIAHE WIM [0 BLICOTE
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Hyxe npemnokeHst oTACIbHbIE BapHaHThl KOHCTPYKTHBHBIX pPeIle-
HUH. IUTaHOBO-BBLICOTHBIX PHUXTOBOK IOJKPAHOBLIX MYTEH.

4.4.1. PuxroBxa noaxpaHoOBbIX NMyTeil 110 BRICOTE M B IUIAHE ¢ NpU-
MEHEHHEM METAUTHMYCCKHUX MOMKIIAJ0K C HOBLIM. PACIIONIOKEHHEM aHKEP-
HBIX 0oJrToB (pHc. 22, 23). IlepeMenieHHe METaNIMYECKHX NMOAKPAHOBLIX
OAJI0K OJHOBPEMEHHO B IUIAHE M MO BLICOTE (CM. PHC. 22) OCVIIECTBIIN-
CTCH € UCIIONL30BAaHMEM CMNELHAIIbHBLIX METAUIMYECKUX MNpeaBapUTEIbHO
H3COTOBJICHHLIX TIOAKIAIOK ¢ HOBBIM PAacIOIOKCHHEM aHKEPHBIX 00J1-
TOB, OPUBAPCHHALIX K noakranke (cM. y3en I).

[IpuBapky BHOBL MOHTHPYEMOH MOIAKIAAKH K CYILIECTBYIOHIHM aH-
KEPHBIM 00JITAM OCYHICCTBJIATL ¢ HUCMOJbL30BAHUEM MpEABAPHTEIILHO
[MPOCBEPJICHHBLIX oTBEpCcTUH B Mojknanke (cM. yaea [I).

[Ipy HEoOXOOMMOCTH B 3aBHCHMOCTH OT BBICOTBHI CYHICCTBYIONIHX
AHKEPHBIX 00JITOB M BHOBbL MPHUBAPEHHBIX K MOKIAAKE MOI'YT ObITh MC-
NOJbL30BaHbl JOMOIHUTEABHLIC TUIOCKHUE MOJAKIAAKH, YKIIaJbIBacMbic
MEXKIY KOHCOJIbIO KOJIOHHbI H METAJUIMYECKOH MNMOJKIIaKON Ha CYHIECT-
BYIOUREC AHKEPHbIE OOITHI HWIH MEXKIY METAJUDMUYECKOH IOIKIaIKoH M
NOAKPaHOBOI 0aKoii Ha HOBbIE aHKEPHbIC OOJITDI.

[Ipn pHXTOBKE B MuIaHEe H MO BbLICOTE PEILCOBOrO MNOJIKPAHOBOIO
[TYTH, CMOHTHPOBAHHOI0 MO KEJICI00€TOHHLIM OallkaM (CM. pHuc. Z3), B
ClIydae, KOrJia HE XBaTacT BbICOTHI CYLHECTBYIOIIMX AHKEPHLIX OONTOB
IWIH TMOSBIIETCS HEOOXOHMMOCTh HEZHAYMTENLHOIO B Mpeieiax Jonyc-
KOB IUIAHOBOI'O CMEUICHHMSA PeabCcd, NMPHMEHSIOT METANIMYECKHE MO-
KJIaJlKM ¢ aHKEpHLIMH DoJIramil.

CMeleHiie B IIaHe OCYIUECTBIASETCH 3a CYET OBAILHBLIX OTBEPCTHIA
0,1, CYIIECTBYIOLIHE AHKEPHbIC 001bI, BBIOJMHEHHBIX B METAJUIMYECKOI
MOAKIIAJIKE.

[Tocie geMoHTa)xa pebcOBOr0 NMy1H NPEABAPHTEILHO MOAIOTOBIICH-
HbIC NMPOKJIAJKII ¢ AHKEPHBIMH DO TaMM KPENATcHd K CYLIECTBYIOIIUM aH-
KEPHLIM DOJITaM.

Permcbl ye1anapimBarorcs B TpeOyeMoe NOJTOXCHHE H 3aKPEIUISIIOTCH

“mankamil’’ ¢ HCIOJL30BAHHEM HOBBIN aHKEPHBIX OOJITOB.
4.4 2. PUATOBKA MOAKPAHOBbLIX MYTEH MO BLICOTE U B IUIaHE ¢ MPH-

MEHEHHEM HAaO0CTOHKH H YCIPOHCTBOM HOBLIX AHKCPHBIX OO0JITOB
(puic. 24, 25) [lpu onpeacrcHHLIX CHTYALHAN HaAHOOJCE MMPHEMIICMBIM
CrIocoOOM TUTAHOBO-BbICO THOI PHXTOBKH MOXET CIHYXHTh HapallHBaHHE
XKCJIC300CTOHHDIA MOJAKPAHOBLIX 0aJIoK apMHpOBaHHOH HAO0ETOHKOH J10
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Puc. 22. PuxToBKa noaxpaHoBbiX 0210K Mo BbLICOTE H B IL1aHe ¢ NpUMeHEHHEM MeTaLIHYecKoin
OAKJIAJKH ¢ HOBBIM PACIIO/I0KEHHeM aHKepHbIX 60.ITOB:

I — xenezoberonHan KoNoOHHaA; 2 — NofikpaHosan 6anka, 3 — CYIIECTBYIOIHC aHKEpHble GOJITHI,
4 —— METAUIMYECKaf NOJKIa/Ka ¢ HOBLIMH AHKCPHbIMH fonTaMui, 5 — och noaxpanosof OalxK OO PHXTOBKH,
6 — ocp noaxpaHoBoi BaakH nocjie pUXTOBKH; 7 — UEeMCHTHAS MOJUIMBKa, 8 — HOBbIC aHKepHble OOIITLI

bt



33

g 2 &2

4 5

w i

W VAR gy B cont{ B TR By 6 O
8 Sl _"H ;*—. 8 »

h " 2 aa T

12,
Memanavuccrnn nodxnradxa

R e — — | —— T -

88

o

Llcm puc 22)

S N e - T e e
| Yy .

»

]
»
|

Puc. 23. Puxtoska NOAKPAHOBLIX MyTeH 10 BLICOTE H B IL1AHE
C NpHUMeHeHHeM METALTHYECKOH NMOAKJIAAKH ¢ aHKepHbiMu OoaTamu:

| — nomxkpaunoBag Qamka, 2 — PenLCOBLIR NyTL, 3 — CYMECTBYIONMI aHKepubiit Do,
4 — MeTaUIHYeCKad NomulanKa ¢ aHKepHbIMH 60NTaMH, 5 -— NpHKHMHLIE NaNkH,

6 — ynpyras npoknagKa H3 TPaAHCMOPTEPHOM JIEHTbI, 7 — HOBbLIA AHKEPHLIH O0JIT,
8 — pebpo wecrxocTH, 9 — oCh penbcoBOro NMyru N0 PHXTOBKH,;
10 — och peibcoBoro NyrH nNociie pHXTOBKH

TpebyeMoii OTMETKH C HOBBIM PacrioIoOXeHHEM aHKEPHbIX 00JITOB, MpH-
BAPHBAEMBLIX K 3aKJIAJHBIM JJIEMEHTAM H MPOKIIaaKaM, 3akKPEruIeHHbIM K

CYLICCTBYIOLIHM AHKCPHBIM 00JrTaM.
[Ipu paspaboTke NMPOEKTHOro peleHHSs PHUXTOBKHM C HCIOIbL30BAHH-

cM HabEeTOHKM HEoOXOomMMMO YUYHTHLIBATH, YTO JaHHLIC CHIOCOOBI HMCIOT

ONPEHEIICHHBIC HEHOCTATKH:
paboTnl No HabeToHKEe M yKIaJKe MOJKPAHOBBIX PEILCOB NMPOH3BO-

AATCA B TPYJIHBIX TEMINEPATYPHBIX YCIIOBHAX;
It CBA3H HAOETOHKKM HEOOXOIHMO NMPOM3BOINTL OYHMCIKY BEpXHEH
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Puc. 24. PuxToBKa MOAKPaHOBLIX NYTeE Mo BbICOTE
H B MJiaHe ¢ npuMeHeHHeM HAa0eTOHKH H YCTPOHCTBOM
HOBbLIN aHKepPHLIN G0ATOB, NPUBAPUBAEMBbIX K NOJIKEe YroJka,
3aKpervIeHHOTO Ha cyllecTBYIOMX DoaTax:

h — nomxpaHoBas xene3obeToHHas banka, 2 — cymecrsyioume
aHxepHble Doirrehl, 3 — apMupoBaHHas HaberoHka, 4 — YroJok,
5 — mmuIbKa, NpHBapeHHas K BepTHKAILHOH TNOJIKe yroJika,

6 — ynpyras NpokKiaaka 3 TpaHCcnopTepHOit JIEHTbl, 7 — xanka,
8 — noa¥paHoBbIN penbe, 9 — och peALCOBOro NYTH OO PHXTOBKH,
10 — och peabcoBOro NyTH HOCEe PHATOBKH

[MOBEPXHOCTH MOJKPAHOBBLIX 0aloK, yrNpyrux MpoOKIaioK, MOJAOIIBEI
PEIbCOB M J1aroK OCH3MHOM, allcTOHOM W NECKOCTPYHHBIM anmapa-

TOM, YTO HE BCErAa BO3MOXHO;
HAa0ETOHKY HEOOXOMMMO BBIMOJHATL B JBE OYEPCAH ¢ HAKATKOM

KpaHa Ha PEbChl, YIOXCHHBLIE N0 HAOCTOHKE (ITOCIIE TOCIIDKEHHS €€ He-

00X0IMMOH MPOYHOCTH), YTO HE BCCIJIA BO3BMOXHO.
Hal0eroHKa BbLINOMHACTCS A0 NPOEKTHOII OTMEIKH H3 6€Tona NnoBbl-

[UICHHOH MPOYHOCTH € H0OABJICHIICM METAJUTHYCCKOI! KPOIIKY, ¢ apMH-
POBAHHEM MEIKOH apMaTypHOM CETKOIl 13 apMalypbl juaMcrpom 4 MM
¢ a4deiikaMii S0x50 MM Ha yyacrkay ¢ Bbico10il NoJ{beMa pelibca doTiee
100 MM Lieriecoo0Opa3HO YKIAABIBATH MO BbICO IC JIBC AaPMATVPHDBIC CEThIL
BepxHAS NMOBEPXHOCTDL KCIE300CTOHHOH NMOAKPANIOBOH DAJIKH, O0C T10-
BECPXHOCTH YIPYTHX [IPOXIIAJOK MOA PCiILCOM 1t JanKaMIl, HHXHS MMO-
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Puc. 25. Ycrpoicrao apMHpoBaHHON HADC 1ONKE
o NOARPAHOROI DAARE NPH 1IIAHOBO-BLICO THOH PH\TOBKE
OARPAOBBLIN TIV1et:

I — aciesoberonnas nogkpanopas danka 2 - - cymecisyionui
aHkepHblt Oort 3 - HaGeroHRa 4 LETKA-apMatypa
5 MeTAJUTHYeChA J10JIKWIA/IKA ¢ AHKEPHBIMIL GOUFT AMIT

O - DpIAGIMHAAN Ak, / - - HoakpanoBsLul pe tbe
5 VIIpYTas [HPOKAAJIKA it} IPAHCHOPICPHON JICH !
4 - OCh PEdbCOBOIO IIVIH 10 PHNTOBRIL,

[{) OCb POALCOBOL O HIYIH 1NOCIE PHATOBRY
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BEPXHOCTDh MMONOHIBLI PElIbCca M JAMOK JO/DKHBLI ObITh TIIATEIILHO OYM-
(ICHBI OT IPA3H, NbUIH H MACIAHBIX MATEH H MPOMbBITH OCH3IMHOM WIH
aleToHoM. Ha BLIPOBHEHHYIO MOBEPXHOCTh HRAOETOHKH 4YeEpe3 VIIPYIrUe
MPOKJIaAKH YCTAaHABIIMBACTCAd B MPOECKTHOE IMOJIOXKEHHE PEIHC H KPEIHT-
c1 ¢ Oanxoi sjarkamMu Ha Soarax. Ochb NMOJKPAHOBOIO PEIbLCA TOCIIE
PHUXTOBKH J0OJIKHA COBIAJATH C OCHIO MOJKPAHOBOH OalIKH.

JJ1g MOAroTOBKH IMOBEPXHOCTH XeEJIE300€TOHHBIX MOAKPAHOBBIX
Oa/IoK nepel HapalmMBaHMEM HX apMHUpPOBAaHHOH HaOCTOHKOH Heo6Xo-

JHIMO OCBOOOMTL OT KPEIUVIEHHUA H IEMOHTHPOBAThL MOJKPAHOBLIC PEITb-

Chl.
HoBoe pacronoxeHue aHKEPHLIX 00ATOB TPeOYeMOH BBICOTBI OCY-

LIICCTBIIACTCA ¢ MIOMOIIBIO YLONKOB (CM. pHc. 24) U METAJUTMYECKUX TMOJI-
KnaJok (cM. pHC. 25), MPHBAPHBAEMBIX K CYIHECTBYIOIIHMM AHKEPHBIM

DasKaMm.
Ecjii BBICOTA CYIIECTBYIOUIIX aHKEPHLIX OOJTOB MO3BOJAET BbIMNOII-

HUTDH MOObEM pelibca N0 MPOEKTHOro 3HaycHHs 0¢3 HapamusaHHUA 00I1-
TOB, TO YCTAHOBKA METAIMYECKOro YrojiKa H/IHM NOJAKIaJKH ¢ BHOBb
NMpUBapeHHbIMH aHKECPHBIMH O0JITaMH He Tpebyerca.

5. TPEBOBAHUA K OPTAHU3ALIMU
NMPOU3BOJACTBA PABOT 10 PUXTOBKE
MOJIKPAHOBBIX [TYTEU

5.1 PuXTOBKa NMOUKpaHOBLIX MyTeH H0JDKHA MPOMU3BOJMTBCH CRELH-
ANM3UPOBAHHOIT OpraHm3auHei B CTPOroM COOTBETCTBHH ¢ TEXHHYECKOM
NPOCKTHOH JOKYMEHTAaLHEH, patpaboTaAHHOH ¢ y4ETOM Pe3yiIbTaToB 00-
CJIC/IOBAHMSA M IFeoJC3INYecKOH ChEMKM.

5.2. TlpoekT npousBojictBa pabor paspabaTbiBACT opraHM3alMs,
BHIMOJTHAIOIAs paboThl MO PHUXTOBKE MOJKPAHOBLIA MYTCH.

[Tpn npomsBoacTe padoT AOIIKHBI HCIIONL 3OBATLCS TUITOBBIE TEX-

HOJIOTHYECKHE Kaphl.
5.3. PUXTOBKaA MOAKPaHOBBIX MYTEH JIOJDKIU BECTHCH, KAK MPAaBIIIO,

cpa3zy no-Bcel JIHHE, OJIHAKO HOMYCKacICsl BCIACHHE PHXTOBKH M0 4ac-
TIM ¢ 00sA3aTeNbHOIl pa3zpaboTKOH HOMOJIHTEIbLIILIN Mep MO I€XHHKE

0e30MacHOCTH.
5.4. JI'ts KOHTpoJIS KayecTBa paboT M OMEPATHBHOIO PCIIEHHS TeX-
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HHYECKHX BOIMPOCOB MpEeMIPHATUE-BIAICNICL, KpaHa NMPHMKa3loM Ha3Ha4da-
€T OTBCTCTBECHHOC JIMLIO.

5.5. Jomyck K NpoOH3IBOACTBY padoOT Nno PUXTOBKE MOAKPAHOBBIX
myTed JOJDKEH MPOH3BOJIHUTLCA IO Hapaay, BbIIAHHOMY MPEATIPHATHEM -
BIaJCHbUEM KpaHa. Bo BpeMmd rnpoussojicTBa padoT TpoIcH KpaHa
JOJDKHBI ObITh OTKIIIOYEHDI.

Ilpy puUXTOBKE IMOAKPAHOBBIX HYTEH MO YacTIM TPOIUICH HOJDKHBI
ObITL OTpe3aHbl OT HCTOYHHUKOB JICKTPOCHabXeHHA, a Ha MyTAX YCTa-
HOBJICHbI TYTIMKOBbIC ONOPbL.

5.6. Cnava noaxpaHoOBBIX IyTeH Nociae pUXTOBKH JOJDKHBI POH3BO-
JUTHCH MO aKTy ¢ 0043aTENbHBIM MPHIOKECHUEM I'€OAC3HYECKOI CHEMKH,
aKTOB Ha CKPbIThIC paboThl, cepTPHUKATOB HAa MaTepHaIbl K SJICKTPOAp!
H KONHH NacriopToB CBapIIHKOB.

5.7. Tlpu .BBINOIHEHHH TE€OAEIHYECKON ChEMKH TMOIKPAHOBBIX MyTeii
Y NMPOU3BOACTBE paboT MO PHXTOBKE CICAYET cOOMOAATL MpaBWIA TeX-
HHKH Oe3onacHocTH U TpeboBaHma I'ocroprexHamsopa Poccuu.

[Ipunooicenue I

NPEAEJLHBIE HOPMbBI BPAKOBKMH
SJIEMEHTOB PEJBCOBbBIX NNYTENH U XOJOBBIX KOJIEC
KPAHOB H TEJEXEK I'PY300O01bEMHbBIX MAUIHH

1. Ilpeaesbabie HOPpMbI OPAKOBKH OCHOBHBIN JJIEMECHTOB
peILCOBBIX NYTEH

HanmeHoBaHHe Hedextbl penbcos
Penbcosplii nyts oniop- |1 TpetnKbl JHoObIX pasMepos
HBIX IPY30n0beMHbIX
M ALLIHH 2 Berikonsl rosxoskii WIH NOQOLIBL! pejbca

3 Bepmnkaibhbiii, FOPH3OHTANbLHLIH HIH NPHBEAEHHbH1 {Bep-
THKAMbHBIA TUROC MOJOBIHA FOPHIOHTANILHOTO) HIHOCH! FO-

noBKH peabca Gosee 15% 3HauyeHMs COOTBETCTBYIOMIEIO pas-
Mepa HEeH3HOIEHHOTro Npogins

4 OTKJIOHEHHSA pEJILCOBbLIX YTEH B IUlaHe It NpeQIvIE OT 3Ha-
geHHIl, YKa3aHHBIX B NMPHIOKEHHI 3

- —
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2. IlpeaesmHbie ROpMBI OpaKoBKH 3/1eMEHTOB
IPY30HObEMHBIX MANIHH

HauMmeHnoBaHe

SNCMCHTOB

HedexTbt Konec

XooBpie Kojieca KpaHoB
H TEJIGHKEK TPy300aAbeM-

HbLIX MaillHH

r"‘

| TpemHHnl JOoBLIX pasMepos

2 BoipabGorka nosepxnocti peGopap no 50% nepsoHauaTh-
HOM TOJIIMHBI.

3 Boipabotka noBepXHOCTH KaTaHHUg, YMeHL1awolas nepso-
'HauaJIbHbIN JnaMmerp konaeca Ha 2%

4 PasHocTp aJHaMeTpoB Kollec, cBs3aHHBIX MEXIy coboit
KiiHeMartiyeck, bonee 0,5%

=iy

BEAOMOCTD
BHIUHCJEHHUSA INOJOXKEHHA OCH PEJIBCA
B IIJIAHE ITO CIHOCOBY IOCHELJOBATEIBHBIX CTBOPOB

IIpunqowcenue 2

B CJIYHAE INIPHBINXEHHOIO NEHTPHPOBAHHUA TEOJOJIHUTA

(npumep)

CMeIeHHe

Hamenest ITonpaska Ua OCH pelibca

uoeh::?e .. | Ha npHBene- [Tpupenen- Hoeh:;p:ﬁ'e Ilonpaska | oTHOCHTEND-

. ucI:: HHE HBIi o u: | HA npliBefie- | HO CTBOPa,

No :;[:ca o crsopa | creop | :;b ;}céT ' HiHE npoxoasuie-

i pocnrenmo K och K OCH pomf Lo | S1BOPA il k| ro uepes
" peiibca B | pemsca s | oo 00 | crBopy | A, | och pess-
craopa I, creopa ll,
Touke 3 A, | rouke 3, MM MM COB KOHEY-
MM MM
MM HbIX TOYEK,
MM

3 -28 +28 00
4 -23 +27 +04
S -32 +26 -06
6 -32 +25 -07
7 -22 +24 +02
8 -1 +23 +12
9 -13 +22 +09
10 -11 +20 +09
11 -28 +19 -09
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OxoHyanue npunodcenun 2

CMeutenne
[{lonpaska OCH peJibca
Hap.::epeu- na npusese- | TTpuseseH- H3mepen- [TonpaBKa | oTHOCHTEL-
HOE CMelle- HHe HBIi HOC CMCIIC } ya npuBene- | Ho CTBOpa,
HHE OCH HHE OCH
Ne crBopa | craop I HItE poxoasiiLe-
pesibca oT- peibca oT-
. K OCH K OcH crBopa }l K| ro uepes
HOCHTEJILHO HOCHTENLHO :
pejibca B pesibca B ciBopy I A, | ocH penb-
cTBopa I, creopa l1l,
TouKe 3 A, | Touke 3, MM MM COB KOHEY-
MM MM
MM HbIX TOYeK,
MM
t2 -28 +18 -10
13 -27 +17 -10
14 -38 +16 -22
15 -35 +15 -20
16 -37 +14 -23
17 -47 +13 -35
18 -55 +11 -44
19 -00 +10 50 -07 -43 -50
20 -16 -40 56
21 -15 -38 -33
22 -13 -39 -48
23 -16 -32 -48
24 -10 -29 -39
25 00 -20 -20
26 1) -23 .23
27 +12 ~20 i -8
28 +0)8 -17 -09
29 i + ] -14 403
30 \ + [y <11 +08
31 rl +17 -8 +09
32 +18 -7 +12
33 +08 -3 +03
(}
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[PEAEJBLHBIF, 3HAYEHUA OTKJIOHEHWI PEAbCOBBIX NYTEH
(B HJIAHE H [MPO®PHJIE) OT NPOEKTHOT'O NOJIOKEHUSA

PPa3HOLLs OTME10K pe 1Loon

Ha COCSINIX RO IoHHaN Py

MM

COVIKCHIE 4 LI A TFEHP IR
KOTICIT PC Ihe 0BG,
KRJIOHCHI PC Theol O T1Po-~
CKTHOT O O TOWRCHIIAY B

rrane) Py mm

Vi (O1-

Kpatbl
I'paduueckoe n3odpakeHne | MocToBbIE
O FKJIOHCHNA nopralib-
MocToOBbIe | DallleHHLIE | KO3JI0OBbLIe Hbte neperpy-
4! | KartesIHn
40 45-60 40 40 50
(st
$=4,5-6 m)
10 — —_— — —
1
5 | [0 i5 15 20

[{puioorceris 5

Fat

Paitiocib OIMETOK [OJIOBOR |

PEiIbLOB B OJIHOM rlunepe-
HOM ceueHHn Py, MM
- pasmep Xojiel, M)

(A7



, BzaumHoe cMmemenme TopiioB
CTBIKYEMBIX PELCOB B IPIaHE
il no BeicoTe, Py, MM

3a30pbl B CTBIKAX PeNlbCOB
(npH Temnepartype 0°C u
JUoHe pesibea 12,5 M) Py, MM

Pa3zHoCTh OTMETOK IOJIOCBOK a® —_— 40 30 20 ‘ 30

peNibcoB Ha JiuHe 10 M
peibcoBoro nyTH (ofmasn) m | *

Pﬁ, MM

.

- g il

[Ipumeuanun | llpenenbHble 3HaAYEHHS OTKIIOHEHHH ZOJKHBI coOmonaThes B nmpouecce 3Kcriiyaraluu. JLonyckHn Ha
YKJaJAKY OOJIXHBI ObITh yKa3aHbl B IPOEKTHOH NOKYMEHTALHH Ha pelIbCOBBIX NyTh 2 H3MepeHHA OTKIIO-
HeHHH Py 1 P3; BBINOJIHSIIOT Ha BCEM Y4acTKe BO3MOXHOI'O JABHXXEHHS KpaHa uepe3 HHTepBallbl He Oolnee
5 m 3 Ilpu usmenenun temuepatryprl Ha 10°C ponyck Ha 3azop Ps maMeHszor Ha 1,5 MM. Hanpumep,

sa30p npn remyieparype 20°C posmkeH Obith yMeHblleH 0 3 MM. 4. OTKIIOHEHHSt VI peIbCOBBLIX MyTei
RO >JIOBBIX KPAHOB MpoJeroM 6osiee 30 M NPpHHHAMAIOT MO HOpMaM JUIS MOCTOBBIX IeperpyxarteieH.

% 7
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Cnucox
HCHOUBL30BAHHON JIMTEpATYPHI

MeTtoanyeckue ykasaHusa 1o oO0CICHOBAHMIO CTPOU-
TEALHBIX KOHCTPYKIFUI MPCIH3BOJCTBEHHBIX 3/TaHUMH I
COOPYXKCHHH TerJIOBBIX JIexTpocTaHuui. Y. |1
KeiezobetToHImIe 11 DETOHHHIC KOHCTPYKIIMIL— M :
CIIO Corosreonepro, 1981

MeToaHuyeckue yKazadud 1o oOcJIemoBayilo
CTPOHTEILHAIN KOHCIPYKUWHH NAPOHIBOICTBCHIILIN
3JAHMIT M COOPYRCHHE TCILIOBBIX 3JICK I'P OCTaHI{HH.
Y. 2 Mcramumeckie koHeTpykia.— M.- CI10
Corozrexanepi o, 1981,

MeTomr . cKMC yKalaimg 1o o0CHe/I08aHHMIO ITPOH3-
BOACTBEHHBLIA 3AAHHH 11 COOPYXEUIH TEMIOBBLIX
YWICKIPOCTAHIGH, NMO,LICKAIEMX PCKOHCIPYKIII

MY 34-70-105-85 — M, CHO Corozrexsyucpro,
1985

MeioudecKHe yKa3zadsd oo HAOTIOACHHSM 34
occaKaMH dyiylaMeH1 0B, ICPOPMALIIMH KOHC IP VK-
[ 3AAHHIT 11 COOPYKCHII 1T PCKIIMOM TPVHIOBLIY
BO/{ Ha TCTUIOBBIN 11 ATOMHDLIN WICK IPOCTAHINIAX.

MY 34-70-084-84. M., CI1O Corsrexsnepro,
1935.

[IpaBuna ycrpoiciBa H 0€300aCHOIH 3KCIUIVaTafif
rpyvionoabeMiibin Kpanos — M.: HITO OBT, 1993
[IpaBiyta TC\HHYECKOI YKCIAYATAaIlHH 2JICK I Pii-

YEeCKHX claHui i cercit Poccuiickou Mejieparyn
[5-¢ 131 — M : CITO OPI'P3C, 1996.
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[TopbimeHHe HECyIneH crocoOHOCTH Xee300eToH-
HbIX NoAxpaHoBLIX 6anok.— M.: Crpoimsaar, 1974.
CHmulIl 3.03.01-87. Hecymue u orpaxaarmmHe
KOHCTP YKIIHH.

PekoMeHAaLMMU 110 YCHJICHHIO CTalbHBIX KOHCTPYK-
LUHHA TMPOH3IBOJACTBEHHBIX 3JaHHH M COOPYXCHHIT

sHepronpeanpuaTiit.— M.: CIIO CorosrexsHepro,
1987.

I'OCT 22690-88. beronsl. OnpejenieHre MpOIHOCTH
MEXaHUYECKUMH METONAMH HEpalpymarwinero
KOHTPOJIA.

I'OCT 10528-90. HuBermuper OO611ue TeXHHYECKHE

. YCIIOBUS.

TOCT 10529-86. Teomomurer OOIIHEe TEeXHMYECKHE
YCIIOBHA.

CHull III-18-75. MeTamnM4eckHe KOHCTPYKLUHH.
[IpaBnia npou3BOACTBA H NpHEMKH paboT.
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Ileyats opcethas Yem nmeu n 2,79 Yu-u3g 1 2,7 Tupax 400 skz
Jaxas Ne 93/97 Hanar Ne 96078

IIpoussonicrBeHHasn ciay»xba nepenoBoro onsITa IKCrUTYaTallHu
sHepronpemnpuatHil OPI'POC
105023, MockBa, Cemenonckuii niep’, n 15
Y4acrok oneparusHoit nonurpadpun CIriO OPIreoC
109432, Mocksa, 2-ii KoxxyXxoBckuii npoe3, 1 29, crpoeHue 6
Ceepemano na [I3BMA]



