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BBEJXEHHE

MGTOlIK‘ICCKPIe PCKOMCHAAIMHA 110 NIPHMCHCHHIO METAUTUYCCKHX
rothpHPOBAHHEIX BOXOTIPONYCKHLIX TPYO pa3paboTant B COOTBETCTBUY
¢ Texunueckum 3ananuem Pocasrogopa.

TIpu DOAroTOoBKE METOAMHECKMX peKomeHjaamwii Obiin uccie-
IOBaHBl yC/IOBHA afalTauyy 3apybeXHOro ONBITAa AOPOKHOrO
CTPOWTENBCTBA C NPHMEHECHUEM METAJIIMYECKHX roQpHpPOBaHHbBIX
BOJONPONYCKHEIX TPYO K CIOKHBIM HHDKCHEPHO-TE€OJOTHYECKHM
YCIOBUAM paiionoB cTponTenbcrea Cubupy, 3abajikanbs u JansHero
Bocroka.

Tlpu paspaborke KxoHuenuy obeclieUcHNs 3aJaHHBIX NIOTpe-
GHTENBCKUX CBOHCTR, MO3BOJIMIOIMHX HOMYYHTh BBICOKHC SKCIIya-
TALMOHHBIE KA9€CTBa BOJOIPOIYCKHBIX COOPYXKESHHM C HCMONB30BAHHEM
COBPEMEHHBIX pecypcocOeperatomux TeXHONOTHH IPHMEHHTENBHO K
CTPOHUTEIECTBY apToMOGHIBHOH Aoporn Yura — Xabapoeek u apyrux
obBexToB HopoxHOTO Xo3sicTBa Cmbupn, 3abaiixanea u JanbHero
BocToka, 3TOT ONBIT HCHOMB30BAH ITPH CTPOUTESIECTBE BOAONPOIYCKHBIX
Tpy6 GoNpIIIX OTBEPCTHI,

OtedecTBeHHbIH ONBIT MPEMEHEHUS ropHPOBAHHEIX METal-
AUYECKNX BOJONPONYCKHBX Tpy6, mmeromuitca 8 IITHHUUCe,
Cu6lIHUHCe, CoroznopHUM n PocaopHHH, ckoHNEeHTpHpOBaH B
HopMaTuBHBIX Aokymentrax BCH 176-78 u JJononnenusx x Hemy
Nelor1984 1 u Ne 2 or 1985 r. C yderom nanHmIX 0606imenHus
3apyOeIKHOTO OTIHITA 3TH HOPMATHRHEIE ZOKYMEHTE! TIONIOXKEHb! B OCHOBY
pa3paboTaHHEX “MeToAHTECKHX PEeKOMEHAalHil Mo NPUMEHEHHIO
METAJUINYECKHX roppHPOBaHHEIX BOAOMPONYCKHHX TPy® npH
CTpOMTENbCTRE aBTOROpOorH Yura — Xabaposck™.

B 1970-1975 rr. 8 HTHWMCe npoBoguauce MCCICAOBAHHS K
pa3pabaThiBaIHCh TEXHUHECKHE YCIIOBHS IPHMCHEHHA BOIONPONMYCKHBIX
ro$pPHPOBAHHBIX METAIUTHYECKYX ¥ CTEKTOIUIACTHKOBBIX TPYO (nepBaiit
HopMatuBHEl goxymenT BCH 176-71 61t yreepxaes B 1971 1), B ato
ke BpeMs Obl1o OPraHM30BaHO NMPOM3BOACTBO METANIHUECKHX
OLMHKOBaHHBIX FO()PHPOBAHHEIX IEMEHTOB TPY6 MHaMeTpoM 10 3 M
Ha 3aBojiaX OpiBIero MHHTpaHCCTPOS M HAYATO HIMPOKOE TIPHMEHEHHUE
HX Ha CTPOHTENbCTBE JKEJE3HBIX JOPOr U NMOABE3AHEBIX JKEJIE3HO-
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zopoxHbIx TyTeit B 3amagnoit Cubupe u Ha BAMe. Hopmarusbii
JOKYMEHT IO NPOEKTHPOBAHHIO M IOCTPOHKE METaNIMYSCKHX
rodpupoBaHHBIX BofornpomnyckHbix Tpy6 BCH 176-78 6su1 noaroTorniex
ITHUH Com, cornacosaH H yrepxaeH MIIC u MunrpaHccTpoeM B
1978 . JlonoyHeHust K 5TOMY A0KyMEHTY GbLTi BBITyIHeHs! B 1984-1985 .
Y perIaMEHTHPOBAIM NpHMEHeHHe ro)prupoBaHHEIX TPYO Ha BEYHOMH
MEP3JIOTE, a TAKIKE BIITIOYATH HEKOTOPhIE KOPPEKTHPOBKH 110 BOIIPOCaM
THAPOM3O/IALIMH H 00eCTIEYeHHIO YCTOHUMBOCTH KOHCTPYKLWMH TPYObi IpH
6ONBIINX BBICOTaX HACHIMEH.

K HactosimeMy BpeMEHH 3HAYHTCIbHAA YaCTh PEKOMEH/IAIMIA,
conepxamuxcs B BCH 176-78, norpe6oBana KOPpEeKTHPOBKH 1O
coBpeMeHHHIM TpeGoBanniM 'OCToB Ha MaTepHaibl H C YYETOM
HAKOIUIEHHOTO OIBITA CTPOUTENBCTBA M SKCILUTYaTAIMH COOPYKEHHIA B
Pa3IMYHEBIX YCIIOBHAX M, PEXE BCETO, B YCIIOBHSX BEUHOM MEP3IOTHI
M CCHCMUKHU.

Ha oTedecTBeHHBIX 3aBOJIAX B I. AJiekcuHe MOCKOBCKo#i 00/1acTH,
B I. buiicke Ha AnTae OCBOEHO MPOM3BOACTBO KOMILIEKTOB TO(pH-
POBAHHBIX METAJTHIECKHX TPYO oTBepcTHeM OT 1 10 3 M.

Ilo Tpybam ¢ otBepcTHsiMu Gonee yeM 3 M, OTIIMYHBIM IO
KOHCTPYKUHMH M TEXHOJIOTHH MOHTAXa, OT€HECTBEHHBIX HOPMATHBHBIX
MOKYMEHTOB H TEXHHYECKHX YKa3aHUH MPHUMEHHTEJHHO K BOJO-
TIPOMYCKHBIM COOPY)KeHHSAM Ha JKeJI€3HBIX M aBTOMOOMIIBHBIX IOPOrax
HeT. B oTedecTBeHHOH NMpaKTHKE rpakKAaHCKOrO CTPOUTENBCTBA TAKHE
BOJONPONYCKHBIE COOPY>KEHH Ha4aJil PUMEHATHCS, B OCHOBHOM, C
Cepe/vHbI ACBAHOCTHIX. TOZI0B C HCTIONIb30BaHHEM MMIIOPTHBIX TOCTABOK
KOHCTPYKTHBHBIX 3JIEMEHTOB IIpY HMIIOPTHOM K& HHXKEHEPHOM
obGecriedenun MoHTaxa. HopmaTuBHBIE TpeGOBaHUA, KOTOPHIMH
PYKOBOICTBYIOTCS TTOCTABIMKH, HE YIUTHIBAIOT B IIOJIHOM Mepe yCIOBHS
Poccum, B YaCTHOCTH COYETaHHA MEP3NOTHHIX M CeHCMHMYECKHX
npoueccoB. Ominuri B TpeGoanmax koxos CIIA u Kanansr ¢ BCH
176-78 umerorcs u B TpeOOBaHMAX MO MMAPOH3ONALMY, 3aIUUTE OT
KOpPPO3HH, CO3TAHUM TPYHTORO# 06oliMsl. 3apybexHas pacuerHas 6aza
OCTaeTcs Ha OCHOBE SMIMPHYECKHX IOAXONOB H (opMyIr.

WzrotoBneHne ¥ MaccoBas NOCTaBKa OTEYECTBEHHON MPOMBILI-
JIEHHOCTBIO KOHCTPYKTHBHBIX 5JIEMEHTOB JUIS BONONPOITYCKHBIX TPYO
orBepcTieM 10 8 M oxupnaercs B Tedenue 2002-2003 rr. Mznoxenxoe
HOSCHAET HeOOXOMUMOCTE pa3paboTKH OTEUECTBEHHBIX HOPM H IIPaBHII
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Ha POEKTHPOBAHHE H CTPOUTENHCTBO BONONPOIYCKHEIX COOPYXKEHHIA
H3 ro)pUpPOBaHHBIX METAIUIHYECKHX 3JIEMEHTOB, paboTaromux B
rpyHTOBO#M 06oiimMe mon aBroMobuisHbie Aoporu. Hacrosmue
pexoMeHatmy GyIyT neHCTBOBATE BIUIOTH IO noAroTosku CBOAA IpaBHX
B pazutie CHull «MocTh! 4 TpyOBI», pa3pabarsiBacMBIX B HACTOAIIEE
BpeMSs, C BKTIOYCHHAEM B HErO CTIIUAIBHBIX Pa3AC/IOB IO IPUMEHEHHIO
ro)pHpOBaHHbBIX META/UTHYCCKHNX MHOTOJHCTOBBIX KOHCTPYKLWMIH JUTS
JIABMHO3AIMUTHEIX ¥ MPOTHBOCKAJIbHOOOBANBHEBIX rajiepeil u myre-
IIPOBOZIOB TOHHENHFHOrO THIA.

B MeToguueckue ykasaHuA OIS BO3MOXKHOTO ydeTa mepe-
YHCJICHHBIX 00CTOATENBCTB IS NMPUMEHEHHS METAJNIHYECKHX
ro()pHpOBaHHKEIX CTPYKTYP JOMOJHHTENEHO BKJIIOYEHBI CEXYIOIIHE
BOTIPOCHI:

1. YTounens TpeGoBaHUs X YCTpOMCTBY FPYHTOBBHIX IIpH3M B
o6ojiMe U3 reOCHHTETHYECKHX MAaTepHajIoB, TaK kak paboTa Merai-
JIPYECKUX TrOPpPHPOBaHHBIX CTPYKTYP dPpdexTHBHA TONBLKO WP X
COBMECTHOH paboTe ¢ BMEINAOMIUM FPYHTOBBIM MaccuBoM. Paccmor-
PeHBL M BKJIIOYEHB! BOIPOCH IO KOHCTPyHpoOBaHHIO 06oiimbl ¢
MCIIO/Ib30BaHHEM APMHPOBAHHOTO IPYHTAa COBPEMEHHBIMH FEOCHHTE-
THYESCKUMM MATCPHAIAMHU.

2. IlepecMoTpenb! TpeOOBaHHA K pacdeTaM IPOYHOCTHBIX
TIoKa3aTeNneii C yCWISHUEM PONH IPYHTOROH 060#iMbI Kak crabunusaTopa
FEOMETPUYECKHUX Pa3MEPOB NPHU HaNpsKeHHO-Ae(OPMHUPOBAHHOM
COCTOSTHMH.

3. IlepecMOTpeHB! METONBI THIPABIMYECKHX PacyeToB NS
rapaHTHPOBaHHOMN paboThl TPYO GONBIMIMX TUAMETPOR.

4. TlepecMoTpeHb! TpeOGOBaHHS K TMAPOM3ONALMH U K aHTH-
KOPPO3UHHOK 3aMUTe ¢ YYETOM BO3IMOXHOCTH UCMONL3OBAHUS
COBPEMEHHBIX MaTE€pHAJIOB.

5. BelmeNieHH B CaMOCTOSTENBHBIA Pa3faen BOMNpPOCH MO opra-
HH3aLMH CUCTEMBI KOHTPOJIA Ka4eCTBa.

6. Ycunensl TpeOOBaHUA MO TEXHUKE G€30MacHOCTH H OXpaHe
TpyAa.

7 Tiepecmorpens! TpeGOBaHUSA K KOHCTPYHPOBAHHIO, NPOM3-
BOJCTBY paboT H BHIOOpY MaTepHaJIOB B COOTBETCTBHH C ACHCTBYIOUIEH
HOpMaTHBHO#H 6a30ii



8. B pasnene TeXHOJOrMH BHIIONHEHHs paboT Ha OCHOBe
OTEYECTBEHHOTO M 3apy0esKHOro OIbiTa Mpe/UIoXKeHbl COBPEMEHHBIE
CpecTBa MeXaHH3aLUMH M HaH NepeyeHb UCHONB3YeMbIX MalluH H
MEXaHHU3MOB.

B npunoxeHun Ip1BENEHE!:

& MexaHHYECKHe CBOMCTBA M XMMHU4ECKMii COCTaB CTaneif;

e (pu3MYECKHE XapaKTepHCTHKH MHOTOTHMCTOBBIX CEKLMI;

® MeTOAUYECKHE PEKOMEHIALMH 110 MMIPaBIMYECKHM pacueTam

MeTaNTUYEeCKIX ro(pUPOBaHHBIX BOXONPOMYCKHEIX TPYD;
e o0opynoBaHue, IPHOOPBI H HHCTPYMEHTHI, PEKOMEHIYEMBIE
TIpH IIPOU3BOACTBE PaboT IO aHTHKOPPO3UIHOM 3atuTe.

Mertoauieckue peKOMEHIALMH COCTABICHB! NPUMEHHTENIBHO K
MCMONB30BAHHUIO MPU CTPOUTENIBCTBE aBTOMOOMIBHOM poporu Uura —
XabapoBCK U TOCIE OIBITHOrO MpHMeHeHws OyayT nepepaboTaHsl B
BEIIOMCTBEHHBIH HOPMaTUBHEIN JOKYMEHT.

Meroxmueckue peKOMEHAAIMH It BOZMOKHOCTH [IOCTIEAYIONIE
Tpancopmaiy B CI1 HoAroTORIEHB! B BUle HOPMATHBHOTO JOKYMEHTA,
COCTaBJIeHHOI0 1Mo (opMe, COOTBETCTBYWOIIEH TpeGOBaHHAM
OCT 218-01-95.

1. OBIIME NOJIOKEHUA

1.1. Metonudeckre pexoMEeHJANUN PAaCIpPOCTPAHAIOTCH Ha
MPOEKTUPOBAHKE U OCTPOHKY METAILIMIECKUX TOPpPHPOBAHHBIX ONHO-
¥ MHOTOOYKOBBIX BOAONPONYCKHBIX TpyO auameTpoMm A0 3 M H
BOJONIPOIYCKHBIX COOPYKEHHMIH H3 rO(PHPOBAHHBIX CTPYKTYP KOMILIEKT-
HOM OTeueCTBEHHOH M MMIIOPTHOM MOCTaBKHM OTBEpCTHEM IO 8 M Ha
¢enepanpHoOit aBTOMOOHIBHOM Jopore Yura — Xabaposck, BKIOYas
TIPHMBIKAIOMIKE K Heif aBTOMOOHIIBHbIC H JKeJIe3HbIE AOPOTH MPOMBILI-
JIEHHBIX H CEJIBCKOXO3sMCTBEHHBIX NPEITIPIATHIA, a TaloKe Ha A0porax
M Ha YNULax rOpPOJOB H ITOCEJIKOB, Yepe3 KOTOPbIe TIPOXOAUT Tpacca.



ITpu pa3zpabotke HPOEKTOB JOJDKHBI COGMIONATECS TPeGOBaH s
JAeHCTBYIOIIMX HOPMAaTHBHBIX JOKYMEHTOB M IOCYAapCTBEHHBIX
CTaHIapTOB.

1.2. IIpoekTHpOBaHHE METAJUTHYECKHX rOPpPHPOBAHHBIX BOIO-
TIPOIYCKHBIX COOPYXKEHHH CIIeyeT OCYLIeCTBIATh Ha OCHOBaHHH
TEXHUKO-3KOHOMHYECKOr0 000CHOBAHMSA NPHMEHEHHS B KOHKPETHBIX
YCIIOBUAX CTPOUTENBCTEA.

1.3. TIpn npoeKTHPOBaHMK H CTPOUTENLCTBE TPYO B paiionax ¢
pacueTHOH MHHHMAaJbHON Temneparypoi (cpenHed TemmepaTypoit
BO3Ayxa Haubojiee XONOXHOM NATHIHEBKH) HUKe MHHYC 40°C
HEOOXOMMUMO YUMTHIBATH NONOHHUTENBHEIE TPEOOBaHMA, COAEPKALUMECST
B HaCTOSMIUX MeTOANYECKUX YKa3aHUAX.

1.4. KoHCTpyKuuH BONOMPOMYCKHEIX COOPY>KeHUi U3 rodpu-
POBaHHOTO MeTa/lIa paboTaloT TOILKO COBMECTHO C IPYHTOM 3aCHIIKH
(cucTeMa «KOHCTPYKLHUS — IpyHTOBas o0oiiMa»), 9TO HOJDKHO
JIOCTHTaTbCA KOHCTPYKTHBHBIM pellIeHHeM 10 060CHOBAHHOMY pacieToM
apMMpPOBAHHIO M JOCTIKEHHIO TpeGYeMOro YPOBHS IUIOTHOCTH [PyHTa
3aCHINKH H CTPOTHM COO/TIONEHIEM TEXHOJIOTHH.

1.5. BomonpoIryckHble METAUIMYECKHE TOMpUPOBaHHEIE TPYOBI
GONbBIINX OTBEPCTHH IO TEXHONOTMH H M3 MaTepHaIOB 3apyOeKHBIX
¢bupM cienyeT HCHONB30BATH KaK HJIA NpPONycKa MEPHONAHYECKH
JICHCTBYIOIIMX BOJOTOKOB, TaK W JAJS HPOIycKa, NIPH OTCYTCTBHH
HaJjle/icH, HOCTOSHHEIX BOJOTOKOB (TIPH CTPOUTENBCTBE HOBBIX XOPOT).
JlonyckaeTcs yAnMHeHHe rOQpUPOBAHHHIX TPyO HpH yHIMpEHHH
[poe3xKel 4aCTH ¥ PeKOHCTPYKLVH ZOPOT.

1.6. IlpumeneHue roppiipoBaHHLIX TPYO OTBEPCTHIMU MEHEE 5 M
Ha BOJOTOKAaX IPH HAIMYHHM JISIOXO/4, KAPYEXO/a, CEIEBbIX IOTOKOB U
HaslefieoOpa3oBaHHA He Jomyckaercs. Bononporyckusie coopyKeHHS
U3 roPHUPOBAHHOTO METAILIA OTBEPCTHAMH 5 M M 60J1€€ 10 TEXHONOTHH
¥ U3 MaTepHanoB 3apybexHbIX GupPM Ha MOXOGHEIX BOXOTOKaX
HOPOEKTHPYIOTCA B KOMIUIEKCE C TIPOTHBOHAJICAHBIMHA MEPOTIPHATHAMH
MO COOTBETCTBYIOIIMM TPeOOBaHHAM M HOPMaM NPOEKTHPOBAHHUA
MOCTOB, TIPH rapaHTHU HANEKHON SKCILTyaTalHH.



BomonpomyckHble COOPYKEHHS U3 METAUIMIECKHX rodpH-
POBaHHEIX CTPYKTYp OTBepcTHeM Gosiee 3 M apouHOi KOHCTPYKIMH 110
TEXHOJIOTHH H U3 MaTepHalIoB 3apyOesKHBIX (PHPM IIpoexTUpyIoTcs 6e3
OrpaHHYeHHs YKIIOHA [0 PyCJTy IO apKoH.

1.7. Metannuyeckne roppupoBaHHEIe TPYOEI OTBEPCTHEM 110 3 M
¥ TNOJ HACBIISIMM BEICOTOM 4 M U 6oslee Ha KOCOropax paspeinaercs
MPUMEHATH TPH YCJIOBHM YCTPOUCTBA HX C YKIIOHOM He Gonee 0,05 u
COOpYXXEHHS Ha BXoJe M BBIXOAE M3 TPYOBl racAIuX KOHCTPYKIM
(xononues, GEICTPOTOKOB, CKAJIBHBIX OTCHITIOK M IPYTHX racuteneii) ¢
06A3aTenpHOM TPOBEPKOi FallleHus 3HEpruM NpH Hanwauu OypHOro
OTOKA.

1.8. Uz ycioBmit 3KCIUTYaTaIlIMOBHOIO O0CITyKUBAHHA OTBEPCTHA
TpyO Ha3Ha4aloT He MeHee 1 M, a npH JuiHe Tpy6b cbime 20 M —
PEKOMEHyeTCs OTBepCTHE He MeHee 1,5 M.

Ha aBromobmusHbix goporax III-V xareropuii ¥ BpeMeHHBIX
KeNEe3HOJOPOKHEIX 06X0Nax AOMycKaeTcs MPUMEHATh TPYOH ¢
orBepcTHeM 1 M pu JyHHe uX He Gonee 30 m.

OteepcTus Tpyd B paiioHax ¢ pacuyeTHOH MHHHMaJbHOM
TeMiieparypoii Bo3ayxa Hike MuHyc 40°C NOIDKHBI OBITH HE MeHee
1,5m.

1.9. HauMeHbIIYIO TOIIMHY 3aCHITIKH HaJl 3BeHbAMH TPYO CleAyeT
TIPUHUMATE PABHOM:

Ha aBTOMOOHJTBHBIX JIOPOrax, a Takke Ha JIOporax M Ha YJIHIax
ropofaos u nocenkoB — 0,5 M 10 HU3a JOPOKHOM OXEXIBI, HO HE MEHEe
0,8 M 10 Bepxa JOPOKHOTO TOKPHITH;

HA XKeJIe3HBIX goporax — 1,2 M 1o nogomBs pemsca (0,5 M 1o
6GpOBKH HaCHIH);

Ha BHYTPEHHHX >KE€JIC3HOOPOXHBIX IMyTAX MPOMBILIUICHHBIX ¥
CeJIbCKOXO3MMCTBEHHBIX NPeANpHATHI — 1 M 10 mopomBH penbea (0,5 M
10 GPOBKH HACKHIILH).

MusnMalbHas TOMIMHA HaJ{ CBOJIOM BOHOMPOIYCKHBIX COOPY-
JkeHH 60TBINNX OTBEPCTHI M3 rOPHPOBAHHOTO METAJLIA, B TOM YHCIE
HUMTIOPTHO# TOCTaBKH, JO/DKHA MPOBEPATHCSA PaCIETOM.



Tpwu apMupoBaHHHU rpyHTOBOE 000#MBI H ycTpoiicTBe MEMOpaHEI
H3 00BEMHBIX [€OPEIIETOK Haj| MIEBIroi CBOJa TPYOHI, a TAaKoKe NpH
OCYWIECTBIEHHH APYFHX CNENHAIbHBIX KOHCTPYKTHBHO-TEXHO-
JIOTMYECKHX MEPONPYATHH TONMIHMHA 3aCHINKYA MOXET OBITh YMEHbILIEHA
€ IPOBEPKO# OCTATOTHOCTH pacdeToM. TommuHa 3achinky Haj TpyOoii
B IICPUOJI CTPOHTEIECTBA HOJDKHA 0OeCIeMBaTh BO3MOXKHOCTB IPOITYCKa
CTPOMTENBHBIX MAIIHH H MEXaHU3MOB, a TaKoKe MOABIKHOTO COCTaBA.

1.10. OcHoBHEIE pa3MephI TPYO U BOOIIPOITYCKHBIX COOPYKEHUH
U3 ropHpPOBAHHBIX METALIMYECKHX CTPYKTYD JOJDKHBI HA3HAYaThCs C
y4eTOM YHU(HKANMM METaJNIOKOHCTpYKuuil (rodppHpoBaHHEIX
9JIEMEHTOB, CEKIHH, Kperexa).

1.11. BHyTpeHHs% ¥ HapyXXHad MOBEPXHOCTH TPYO M BOIO-
TIPOINYCKHBIX COOPY>KEHHH 13 ropHpOBaHHBIX METAILTHUECKHX CTPYKTYP
JIOJDKHBEI HIMETb OCHOBHOE 3alIIUTHOE aHTHKOPPO3HOHHOE HOKPHITHE, a B
HeoOXO0MMBIX CITydasx (IIpH arpeCCHBHBIX CpPeiaX) i JOHONHHTENbHbIE
3aMATHbiE aHTHKOPPO3HOHHBIE MOKPHITUS. OT MeXaHMHECKHX
MOBPEXKICHU aHTHKOPPO3MHHOIO ITOKPHITHA NMpPH 3aCHITIKE FPYHTOM B
HEOOXOMMMBIX CIydasx AO/DKHO MPHMEHSTHCH 0OepThIBaHUE TPYOHI
rEOTEKCTHIIEM.

1.12. Ipu NpOEKTHPOBAHUM CONpKEHHs TPYOBI C HACHIIBIO, 2
TaKoKe C NOABOIAIEH ¥ OTBOASAIICH YaCTIMH PycCiia CIICAYET peAycMar-
PUBaTh yKpeIUleHHe OTKOCOB HACHIIM M pycia, B TOM HHCIE C
HCTIONIb30BaHHEM OOBEMHBIX T€OpPEIIETOK, a4 TakXKe CHeHHAIbHBIC
Orpakaromue yCTpOHCTBA NPH ONIaCHOCTH 3aCOPEHHMA TPYO M B Apyrax
HEOOXOMHUMEIX Cly4asx, CelHaNnbHble KOHCTPYKIMH (BoXoOoiHbIe
KOJIOTIBI, JIOTKH), 00ecIIeYHBaOINHe YCTOHIMBOCTS Hackineil y TpyS i
HEBO3MOKHOCTB pa3pyineHns pyciia. TpyOs1 oTBepcTiEM 1O 3 M A0IDKHBI
PacCYMTHIBATHECS HCXOAA W3 6€3HATIOPHOTO PeXXHMa pabOTH COOPYKEHHS.

BononponyckHsie cOOpYXeHHs U3 Fo(hpHPOBaHHBIX METall-
JIMYECKUX CTPYKTYP OTBEpCTHEM Gonee 3 M paCCUMTHIBAIOTCS Ha NIPOIYCK
BOJIHOTO ITOTOKA TONBKO B 6€3HaTIOPHOM peXXHMeE H NPOESKTHPYIOTCS 110
HOpMaM NPOEKTHPOBAHUS MOCTOB.

BosBbiumenye BHICIIEH TOYKH BHYTpEHHEH NOBEPXHOCTH TPYOB
HaJl FOPU30HTOM BOIKI B TPYOeE IIPH pac4eTHOM pacxofie 1 Ge3HalopHOM
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peskrMe JOJDKHO GEITH He MeHee 1/4 BrIcOTsI TPYOHI B CBETY. 3aNoMHEeHHe
BXOZHOTO Ce4YEHMA TPYOBI IIpH pacueTHOM pacxofe K 6e3HanopHOM
pexuMe JOIDKHO GBITE He Gonee 0,9 OT BHICOTHI TPYOHI.

1.13. Pacuer TpyG Ha BO3REHCTBHE BOTHOIO MOTOKA CIEHYET
TIPOM3BOXHTE N0 rHAporpadaM pacyeTHOro H HauGOJILIIEro NaBOAKOB.

BeposTHOCTH NpEBHIIIEHHA PACXOAOB NMAaBOAKOB H COOT-
BETCTBYIOMIHX HM YPOBHE# BOJBI HA ITMKE NTABOJKOB CJCAYET MPHHHMATH:

JUI aBTOMarucTpam pacierssie — 1:100 (1%);

g apropopor I u III kxareropuii ¥ rOpOACKMX YIMI H IS
skenesnpix gopor I u IV xareropuit v noxbe3HeIX MyTeit — 1:50 (2%);

Juig aBroMarucTpaiieit HanGonsime — 1:300 (0,33%).

JInd tpy6 Ha nombe3smHbIX MyTSX NPOMBUIUIEHHBIX M CEBCKO-
XO3HCTBEHHBIX MPEATIPUATHE, HE JOIYCKAIOIUX NepephiBa ABIKEHUL
IO YCJIOBHMAM TEXHOJIOTHH NPOH3BOACTBA, BEPOSTHOCTh NPEBLIIIEHHA
pacUeTHBIX pacxonoB YPOBHSA BOIBI CIIEAyeT MPHMHUMATE paBHo# 1:100
(1%).

TIpu nporrycke HanGONBIIMX PacXoOB JONYCKAEMbIE CKOPOCTH
JUIS pacyeTa YKpeIvIeHHii MOryT ObITh NOBBILIEHH! Ha 35%.

IIpu onpeneneHnu rIyOHHBI pa3MEIBA H PasMEPOB YKpEIUIEHHH
pacyeTHbIe pacxomp! (JUIA y4eTa BO3MOXHBIX OIIMOO0K) yBeIIHBAIOTCS
Ha 30%.

1.14. BpoBka 3eMJISHOIO HOJIOTHA Ha NOAXO0AAX K TpyOaM JIOJDKHA
6BITh He MeHee YeM Ha 0,5 M Bblle OTMETKH IOANIOPHOTO YPOBHS,
ONpEEIEMOro 110 HauboNbIIEMy PacXOIy IS ABTOMAarucTpaieii u s
JKEJIE3HBIX JOPOT.

1.15. Iio Hayasa NpoM3BOACTBa PabOT CTPOUTEIIbHAA OpraHH3aLHs
JIOJDKHA MOJYIHTH OT 3aKa34yHka NOIHYIO TEXHHYECKYIO JOKYMEHTALHIO.

Pabotme ydeprexu coopyKeHHH JOJDKHBI COIEPIXKATD:

- (M3UKO-MEXaHHYECKNE XapaKTEPHCTHKH FPYHTOB OCHOBAHHS

M TPYHTOB 3aChHHIKH (IDIACTHYHOCTH, MAKCHMAIBHYIO CTaH-
JApTHYIO IUIOTHOCTh, ONTHMAIBHYIO BIAXHOCTH, 0OmImif
KOMIIPECCHOHHEBIH MOAYNE ZedhOpMalH, KOPPO3HOHHYIO
aKTHBHOCTDH BOBI M I'DyHTA), a JUli TPy B palfoHax ¢ pacyeTHoit
MHHHMM&JIBHOH TeMneparypoll Bosgyxa Hwxke MuHyc 40°C
Takoke JAHHBIE O MEP3JIOTHO-TPYHTOBBIX YCIIOBHAX — IITyGHHY
CE30HHOTO OTTaMBaHHA-IIPOMEP3aHHA, TEMIIEPATYPHEIH
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PEKHM IPYHTOB, B TOM HCJIE TEMIIEPATYPY Ha YPOBHE HYJIEBBIX
TOAOBLIX aMINIUTYA, AaHHBIE O d)PBP[KO-MCX&HquCKHX
CBOMCTBaX IPYHTOB B TaJOM, MEP3JIOM H OTTaHBAIOIIEM
COCTOSHMAX (JIBAMCTOCTD, TEITOPH3HIECKHE XapaKTePUCTHKH,
NIPOCANOYHOCTH TIPH OTTAHBaHHMH M JP.);

- TONHBIE PH3MKO-MEXAHNYECKHE XaPAKTEPUCTHKH apMM-
PYIOIMX MaTepHaIIOB I'PYHTOBOMH 060HMBI;

- IOJHHE (H3UKO-MEXaHHUECKHE XapaKTEePHCTHKH MeTal-
JIM9ECKUX ropHPOBaHHBIX JIEMEHTOB H Kperexa,

- TOJHBIE FEOMETPHYECKUE XAPAKTEPUCTHKH METAJLTHYECKHUX
To(hpPMPOBAHHBIX HEMEHTOB H UX PACKIIAZIKY [0 COOPY>KEHHIO;

- JaHHELIE IO THMY W CHOCO0y HaHECEHHA aHTHKOPPO3MMAHOIO
TIOKPBITHA;

- yKa3aHWs 10 TEXHONOTHH cGOPKH BOAOMPOIYCKHOIO COOpY-
JKeHHd, BKIIOYasd YCTPOMCTBO OCHOBaHHSA, (yHIaMEHTOB U
(hopMupoBaHKe rpyHTOBOIH (apMOTPYHTOBO#) 06OUMEL.

1.16. XapaxTepucTHKM IPYHTOB JUISl 3aCHITIKH TPYO B OCHOBAHHIA,
nepevHcacHHBE B 1. 1.15, JOMKHBI GBITH NONyYeHBI IO JAHHBIM
M3BICKaHMI1 U 1a00paTOPHBIX aHATM30B 00PA3LIOB rPYHTA U3 BEIPaGOTOK
IO [THY JI0ra (€CTH NMpenonaracTcsa BePXHUH CNoi rpyHTa HCHONE30BaTh
B Ka4€CTBE OCHOBAHHA), a TAlOKe KaphePOB IPYHTA U1 3aCHIIKH TPYO.
IIpu sToM cnenyet pykoBoacTBOBaThbea ykasanmsmu CHull 11-02-96
rnaBbl «MiDkeHepHbIe U3BICKaHUS LA CTPOHTENLCTBAY.

1.17. MsroToRicHHbIE Ha 3aBOJE KITH IPHOOPETaeMEIe 110 IMOOPTY
3NEMEHTHI TOQPHPOBAHHBIX BOXOIPOIYCKHEIX COOPYKEHHUIA, BKIIOUAst
60181, raiikd ¥ mMaiObl, NODKHBI UMETh CEPTH(UKATH KaYeCTBA C
HacIIOpPTaMH.

B nepuon moctpoiiku rodpHpOBaHHEIX BOZONPONYCKHBIX
COOpYXEHHH aKTHl IIPUEMKH OTHEILHBIX BHAOB paboT M B LEIOM
COOpY>KEHMS CIEXYET COCTaBnATh o dopmam tpebosanmit UCO-9000.

1.18. BononpomyckHsie COOPYXeHHs M3 roppHpOBaHHBIX
METANIIHYECKHX CTPYKTYp IpH Gombmmx oTBepcTHaXx (d=3 M)
MIPEACTABIAOT CO00M TEXHNYECKHE CHCTEMBI, B3aHMOEHCTBYIOITHE CO
CJIOXKHBEIMH TPUPOAHLIMH TpoueccaMu. I1o3ToMy pacuer, KOHCTPYH-
poBaHMe, NPOEKTHPOBaHHE H CTPOMTENBCTBO BCEro mpouecca Mpu
B5I60pE MX MapaMeTpOB MOKHE BBIIOMHATHCA NPH HAYIHOM
COTIPOBOK/ICHUH.
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2. MATEPHAJIBI

2.1. Jlyna snementos robpHpoBaHHBIX TPYO amamerpoM J0 3 M
ClIeIyeT NPUMEHATH JIACTOBBIC BOJTHHCTEIE NPOMIIIH U3 YIIepOaUCTOMH
KA4eCTBEHHOM KOHCTPYKIMOHHOM MemucTOM cramy Mapka 15 no 'OCT
1050-88*, a nna TpyO, mpuMeHAEMBIX B paifoHaX ¢ pacyeTHOM
MHHHMAJIBHO# TeMIepaTypoii Bo3ayxa Hike MuHyc 40°C, — H3 cTamm
mapky 0912 ] no TOCT 17066-94 u 'OCT 19281-89.

JU1s BONOTIPOITYCKHBIX COOPY>KEHMI U3 'O PHPOBAHHBIX CTPYKTYP
JOIyCKaeTCs IPHUMEHEHHE 3IEMEHTOB HMIIOPTHBIX IOCTaBOK M3 CTaJICH
2aHAJIOTHYHOTO KaYeCTBa MO XHMHYECKOMY COCTaBy M (H3UKO-
MEXaHHYEeCKHM XapaKTepHCTHKAM.

JormyckaeTcs npH COOTBETCTBYIOIEM OOOCHOBAHHMM M COIJIa-
COBaHHH B YCTAHOBJICHHOM HOPSZIKe IPHMEHEHHE CTalel APYTHX MapoK.

Ilpu nocraBke roQ)pUPOBaHHBIX SIEMEHTOB 3apyOe)xHBIX HHPM
KaKZas MapTHA MOUICKHT CepTHUKALHHN.

2.2. BonTHl, raiiky ¥ Maits1 CleyeT W3roTaBIMBaTh H3 CTAJICH
Mapok 20, 30 1 35 o F'OCT 1050-88*; nomyckaercs H3roToreHue mWaiic
13 crayi Mapku Cr. 3 mo F'OCT 380-94.

JUis Tpy6, SKCIUTyaTHpyeMBIX B palioHax ¢ pacyeTHOH MHHM-
MaJIbHOH TeMmepaTypoit Bo3ayxa Hinke MuHHYC 40°C, GonThl cinenyer
npuMeHaTs u3 ctaneii 35X u 38XA o I'OCT 4543-71*; nomyckaerca
npAMeHeHue 60nToB u3 craneii Mapok 20, 30 1 35 mo F'OCT 1050-88*.

2.3. BonTsl, raiiku u mal6e A1 cOOPKH BOIONPOMYCKHBIX
COOpYKEeHHH U3 ToQPHPOBAHHBIX CTPYKTYP HMIIOPTHO#H NOCTaBKH, KaK
IPaBHJIO, AOJDKHBI MOCTABIATHCA KOMIUIEKTHO BMecTe ¢ rodpu-
POBaHHBIMH deMeHTaMH. [IpHIMeHeHHE OTE€UeCTBEHHBIX KPEMEKHBIX
3JIEMEHTOB B 3TOM CITyvae JOIyCKAETCS TIPH COIACOBAHUM C 3aKa3IHKOM.

2.4, OcHOBHOE pacyeTHOe CONpOTUBIEHHE R mpu jmeicTBun
OCEBHIX CHJI JO/KHO IPUHHUMATBCA: JUIS CTalM Mapku 15 -
1900 xrc/cm?, mapku 09121 — 2400 xre/cm?.

Pacuertnoe conpoTurieHne 111 6OJTOBBIX COSAMHEHHUH JOIDKHO
MPUHUMATECS: Ha CMSTHE KPOMOK CTBIKOBBIX COEAMHEHMI I CTall
mapk# 15 — 3300 krc/cM?, ans cranu Mapku 0912/ — 4200 krc/cM?; Ha
cpes3 6orTa HOpMAIBPHOM TOUHOCTH KJ1acca 4.6, 5.6 1 8.8 cooTBeTCTBEHHO
1300; 1500 1 2500 xrc/cm?.
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2.5. Jlna ycrpo#icTsa MOXYIIKH MOX TPYOy CreAyeT NpUMEHATH
NECKM CPeXHEH KPYNMHOCTH, KpPYIHEIE, TpaBejHCTEIe, MeOeHHCTO-
raJlcYHUKOBBIE M APECBSIHO-IPaBHMi{HEIE IPYHTHI, HE COJepKallue
o6510MKOB pasMepom Gosiee 50 mm. IlepedncieHnsie rpyHTHI He JOJDKHEI
conepxats Oonee 10% gacTu pasmepom menee 0,1 MM, B TOM 4HCIe
6onee 2% rmuBMcTEIX pazMepoM MeHee 0,005 MM.

2.6. lna ycrpoiictBa rpyHTOBOM 060iMBI BOKPYT TpYD, Kpome
NEPEeYHCIICHHBIX IPYHTOB, JOIMYCKAeTCA IPUMEHATD TIECKH MENKHE, He
conepsxate 6omee 10% yacTui pazmepom meHbie 0,1 MM, B ToM qucie
Gonee 2% rMHUCTEIX pazMepoM Merbiue 0,005 MM.

Orcpinka rpyHTOBOM OGOMMEI C HCIIOMB30BAHMEM DIHHHCTBIX
TPYHTOB, IPUTOHBIX 11 BO3BeZIeHNs HackmeH (TIpH BBICOTaX NOCHESTHIX
o 8 M), momyckaercs B palioHaX, Ilie HCKJIIOUACTCA BO3MOXKHOCTH
MpONIECCOB My4HHOOOpa3oBanus Ha aBTOMOOWIBHBIX KOporax (KpoMe
asTomarucrpaieit I-II kareropuu), MpyU COOTBETCTBYIOMIEM TEXHHKO-
9KOHOMIYECKOM 060CHOBaHMH.

2.7. ITna ycTpoiicTBa 3an0JHUTENIS apMOTPYHTOBBIX MeMOpaH 13
00BeMHBIX reopemmeTok B IPYHTOBBIX 060iiMax Ha BOAOMPONYCKHEIX
COOPY’KEHMAX M3 ro()pUpOBAHHEIX METaJUIMYECKHX CTPYKTyp AOMycC-
KaeTCsA MCHOJIB30BATh IPYHTOBYIO MAcCy MONYCKAIBHBIX M CKalbHBIX
TOPOJ, IIOMy4aeMyIo NpH pa3paboTKe CKanbHBIX BHIPabOTOK B3PLIBHEIM
criocoboM.

2.8. It OCHOBHOIO aHTHKOPPO3MOHHOTO 3aLUUTHOTO IOKPHITHSA
MeTaJNTHYEeCKHX TPyO cienyer NpHMeHATh HuMHK Mapku I[3 mo
T'OCT 3640-94.

JUI1 NONONHHMTEIBHOTO aHTHKOPPO3HOHHOTO 3aIUTHOrO
HOKpBITHS TPYOD, NpeHasHadeHHbIX JUII SKCIUTyaTalluy B pafioHax ¢
pacyeTHON MUHHUMAaJIBHOMN TeMIeparypoil Bo3nyxa Hwke MUHYc 40°C,
ClefyeT IIPUMEHSTh MaTepHalIbl Ha OCHOBE NOJIMYPETAHOBBIX CMOJI, B
TOM YHC/IC HUMIOPTHOH IIOCTaBKY (HaNPHMeEp, MATEPHAJIBL C TPYHTOBBIM
TIOKPBHITHEM U3 MOJHYPETAHOBOrO IHHKHAIOJHEHHOTO OXHOKOMIIO-
HEHTHOTo MarepHaia «Steelpant-Pu-Zink» TomutuHoi cnos 40-50 MxM;
M B K2YECTBE NOKPEIBHOTO CJION — OJTHOKOMIIOHEHTHOH NOIMYPETaHOBOK
xommosuuud «Steelpant-Pu-Combination-100» Tomumsol cinos 150-200
MKM), a TaKXX€ OQHOYNaKOBOYHYIO MacTHKy XOJOAHOH CyIIKM
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«Tepmokpon» mo TY 2513-001-20504464-99 B Buzne OBYX-TpeX CIOEB
obueit TonmmpHoM 0,5-1,0 Mm.

2.9. Jlns 6eTOHHBIX M 5KeNe306ETOHHBIX OrOJIOBKOB TPYO ClieAyeT
IpUMEHATH 6ETOH U apMaTypy, COOTBETCTBYIomue TpeGosanmam CHull
2.05.03-84*.

2.10. BetoH notka nomkeH ORITH Ki1acca MPOYHOCTH (Ha CXKaTHe)
He Hiwke B25. Mapka GeTona JI0TKa 1o MOPO30CTOMKOCTH NOJDKHA GBITh
He Hke F200 11s Tpy6, pacniofioKeHHBIX B paliOHaX CO CPEIHEMECTIHOM
TeMIIepaTypoii Bo3ayxa Haubolree X0IOMHOTO Mecsnia Bee munyc 10°C,
u He Hwke F300 B ocraypHBIX palioHax.

B cocraB 6eToHa JIOTKa JOJKHBI BXOAMTH 3allONHHTEIH
KpyrHocTeio He Gonee 10 MM, a Talke KOMIUIEKCHbIE 06aBKH s
MOBHIIIEHUS] MOPO30CTOHKOCTH.

2.11. Berou noTKa B Tpy6ax, MPOIMYCKAIOIIMX arpeCCHBHBIE BOJIbI,
JIOJDKEH COOTBETCTBOBaTh TpeGoBanmsM pasaena 2 CHull 2.03.11-85
«3amuTa CTPOMTENBHBIX KOHCTPYKLUH OT KOpPpO3MH».

2.12. ina yctpoiicTBa acdaibTo6eTOHHOrO JIOTKAa B Tpyb6ax
ciie/lyeT IPUMEHATS JIHTYIO NIeCHaHYIo ac(hasToGEeTOHHYIO CMECh.

Jna npuroroBneHns acaisrobeTOHHBIX cMeceil crnexyer
TIpUMEHATH GUTYyMBI HeTsAHBIE NopoXHBIe Bs3kue Mapok BH]I 40/60,
BHJI 60/90 u BH/T 90/130 nmm BH 60/90 1 BH 90/130 o 'OCT 22245-
90*, a Taroke cTpouTensHbIe GuTyMBI Mapok IV u V o I'OCT 6617-76*
(TonpKo [yt GIOKOB), MECKH NPUPOAHbIE HeQpaKUHOHUPOBAaHHEIE B
¢$pakuuoHupoBannsie, oreevatomue tpeGosanuam F'OCT 8736-93*
(xpymnHele, cpejHUe WX MelKHe), MHHepaibHble NOPOIIKH aKTH-
BHPOBaHHbIE WY HEAKTHBUPOBAHHBIE 13 KAPOOHATHBIX FOPHBIX NOPOT,
yrosuersopstomue Tpebopanusm F'OCT 16557-78.

2.13. TpynToBas o6oiitMa roprpOBaHHBIX BOLOTIPOIYCKHBIX
coopyxeHuit orBepcTiamu 6osiee 3,0 M, xak MpaBWIO, apMUPYETCS
KOMITO3HTHBIMH KOMOMHAISMY C F€OTEKCTIIBHBIMU MatepHanamu. [1pu
HEOOXOIUMOCTH apMHPOBaHMS TPYHTOBOH 060i#Mbl rod)pHpOBaHHBIX
Tpy6 oTBepcTHeM 0 3,0 M CllefyeT HpHUMEHSATh FeOTEKCTHIb C
XapaKTepUCTHKaMHM He HH)KEe NpHUBEJEeHHBIX B Tabnuue 1. Cxema
apMHMPOBaHMA BO BCEX CIIy4asX OMPENeNseTcs MPOEKTOM.
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Texunyeckue XapaKTCpUCTUKH PpEKOMCHAYEMOr o

Tab6nunpa l

HIJIONPpOOHBHOTO reoTekcTIbHOTO nonorsa TY 63032-1989

Haumenopanme nokasarenei | [1MOPH- Hopwma mo Tumam
TeJb 2 3

Ulapuna cM 25044 | 17044
PaspbiBHas Harpyska xH/m 7-12 6-10
VayvHeHve Py pa3phiBe,
He Gonee:
B IIONEpEYHOM HAlPaBIICHHAN % 70 80
B IPOAOJILHOM HalpaBIeHAH 130 110
TloBepxHOCTHAA IUIOTHOCTH
marepuana r/ M3 600 600

VeTpoieTBO HKECTKOro Clios B apMOTPYHTORBIX 060iiMax, a TakKe
yctpoiicTBo MeMOpaH B OCHOBaHHHM ¥ Haj LIENLITOH CBOZA TPYOBI
OCYIIECTBIIAIOTCS ¢ PMMEHEHHeM OOBEMHBIX reOPEHIETOK C XapaKTe-

PHCTHKaMH COTTIACHO Tabmuue 2.

2.14. Yxpenuenne OTKOCOB HacChinedl y OroJIoBKOB TpyO
BHIMONHAETCA KaMeHHON HaOpOCKOH ¢ NMPHMEHEHHEM re0CETOK C
3aCHIIKOM pacTHTENbHBIM IPYHTOM M IIOCEBOM TPaB, OOBEMHBIX
reopelIeToK ¢ 3aCHMKO# meGHeM, CaMOHECYIIMX OTOYHBIX OleBAIOIIMX

CTEH M JPYTHX BUAOB MOKPHITHIA, OTIPEEICHHBIX IPOSKTOM.
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Tabnupa 2
dusrKo-MeXaHuueCKye rapaMerps! pemeTok «Ilpyaon 494»
Ne HaumeHoBanue ) Hopmarueneii | Hopmarmsroe | ®akrugeckoe Tpumeuanse
I/TI_|OCHOBHBIX ITOKa3aTeJiei JIOKYMEHT 3HAYEHHE 3HaueHue
1 |PaspeieHas Harpy3ka [[TOCT 15902.3 CootBetcTByeT
nosiocku 50x100 mm; H [TV 2246-002- TV 2246-002-
Tlo anune 07859300-97 He menee 1250 1533 07859300-97
Tlo mupune He menee 1250 1424
2 |Ypnunenue Ha paspsie [TOCT 15902.3 He 6onee CootBercTBYeT
Ilo pnune TV 2246-002- 30 17 TY 2246-002-
Tlo wupune 07859300-97 30 17 07859300-97
3 |XKectkocts monocku  |TOCT 8977-74 He Menee 100,0 CootBercTBYET
pasmepoM 160x20 mm; [TV 2246-002- 40000 TV 2246-002-
kH 07859300-97 07859300-97
4 |IIpounocts mBa Ha oT- |TVY 2246-002- He menee 50 64 CooTBeTCTBYET
phIB, % OT paspeiBHOt |07859300-97 TV 2246-002-
Harpy3ki Marepuaia 07859300-97




3. PACYETBI

3.1. ITpoYHOCTh M YCTOHIHBOCTD CTATBHBIX FO()PHPOBaHHBIX TPYG
H MX (yHKIMOHAIPHAS IPHTOMHOCTH KOIDKHBI GHITH 06eceueHb! KaK B
TIPOILIECCe SKCIUTyaTal{iH COOPY>KEHHs, Tak M B IEPHOJ CTPOMTENBLCTBA,
YTO AO/DKHO OBITH OATBEPKIACHO PacueTaMu.

3.2. Ilpu npoeKTHpOBaHHM KOHCTPYKIMH ropHpOBaHHEIX TpY6
HeoOXomMMO:

- TIPOM3BOIHUTH PACYET KOHCTPYKLHH IIO NpeIebHOMY CTATH-
Y4eCKOMY PaBHOBECHIO C Y4€TOM HEOIMHAKOBBIX BEPTHKAIBHOTO
¥ 60KOBOro JaBiCHHA I'PYHTa II0 KOHTYPY TPYOBI IIpH
BO3BEICHUM HACHIM H CTENEHH YIUIOTHEHHA I'DYHTa B
rpyHTOBOi# 000iiMe;

- TIpoBepATh OBI[YI0 yCTOMYHMBOCTE (HOPMEI MONEPETHOrO
cedeHus TpyOBI;

- TIPOM3BOIMTH PacueT CTHIKOBBIX COSIMHEHMIA,

- MpexyCcMaTpHBaTh OTpaHHYEHHe TMOKOCTH TPYOBI C ydeToM
TpeboBaHHii TPAHCTIOPTHPOBAHHA H MOHTaXa KOHCTPYKLH;

- OCYINECTBIATH HAPABIMIECKHE PACUETE;

- TIPOBOAHTH PacyeTH! OCaKH TpyO ¢ 060#iMOii MO/ HACKINBIO B
XOJie CTPOUTENECTBA A IIPH NOCIEAYIOMEH SKCILTyaTaluH VI
Ha3HAYECHHA CTPOHTEFHOTO OABEMA ¥ IPHHATHA PELICHHS O
KOHCTPYKUHH OCHOBAHUA.

Pacuer Tpy6 Ha NPOYHOCTH H YCTOUYHMBOCTD CIIEAYET OCYIIECT-
BJIATH COIIACHO TPeGOBaHUAM OrpAHWYCHHS NpeJIeIbHBIX Je(opmarit
TIONEPEYHOTO CeueHUA TPyOh! (Tpefie/bHbIe OTHOCHTE/IBHBIC H3MCHEHUA
TOPH3OHTAILHOIO WM BEPTHKATBHOTO Pa3MEPOB HE NOJDKHEI PEBLIIIATH
5%).

TuppaBnadeckne pacyeTsl TPYO BHINMOIHAIOTCA IO METORHKE,
uanokenHoit B «[loco6uM mo rEApPaBIMYECKHM pacdeTaM»
(cm. IpwioxxeHne).

3.3.Tlpu pa3paboTie pabodero NpoeKTa PUBA3KH METAJLTHYECKHX
ro)pHPOBAHHBIX TPYO K KOHKPETHBIM YCIOBHAM CTPOHMTENLCTBA
[IPOM3BOMAT:

- THAPaBIHYIECKHE PACUETH;

- pacder OCaOK M CTPOMTENBHOIO NOABEMA JIOTKA TPYOHI;
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- KOHCTPYHMPOBaHHME H Pac4eT rpyHTOBOW 00OHMEI H MPHCIO-
cobnenwuii, oGecreyHBaOMUX OrpaHUYECHUE NOMEPEUHBIX
nmedopmanuii TpyOsI Ha cTaguy GOPMHUPOBAHUS I'PYHTOBOH
060#MMBI, 3aCHINTKH ¥ YTUIOTHEHHS GOKOBBIX IPU3M I'pYHTa H
BO3BEICHMSA HACHITIM O IIPOEKTHBIX OTMETOK.

3.4. Pacyer ocazox TpyD NoJ HACHINBIO NP OTCYTCTBHH
BEYHOMEP3NBIX TPYHTOB B OCHOBaHHH CJIEAYET MPOM3BOAMTH C
HCIIONB30BAHUEM HCXOAHBIX NMapaMeTpoB — MOAYIA AchOopMaliHy H
00b€MHOM MacCH IPYyHTa, MOIIHOCTH T€OJIOTMYECKHX CJOEB B
OCHOBaHWMH, & TAK)Ke BHICOTHI HAChITH. PacdeT 0caffok Ha OTTauBAIOIINX
BEYHOMEP3JIBIX I'PYHTaX [IPOH3BOAHTCS COLJIACHO IPOTHO3Y AETPafaliiy
MEP3NIOTHI IO TETUIOTEXHMYECKUM pacyeTaM.

Pacger ocagok TpyS, B OCHOBaHHH KOTOPBIX COKHMAEMBIE TPYHTHI
MONCTHIAIOTCS HEC)KMMAEMBIMHU (HanpUMep, CKAIbHBIMH), CIexyeT
IIPOM3BOAMTD B 3AaBUCHMOCTH OT BBICOTH! HACHINTHY M DIyOHHEI 3aJIeraHus
HECXKHMAEMBIX IPYHTOB.

IIpu npoexTHpoBaHWU TPYO NOJDKHB! YUMTBIBATHCSA Pe3ylbTaThl
npopepky obecrneueHnd cTaOMIBHOCTH HACHINH, BHIMONHAEMOM NpH
NIPOEKTHPOBAHHH 3eMJITHOTO TIOJOTHA.

3.5. BenuumHy CTPOMTEIHHOIO MOABEMA NIPOREPAIOT PacueToM,
WCXOZAS M3 PacyeTHOM OCaziky TOJ OCBIO HACHIIHM, C YYETOM YKJIOHa H
JUTAHEBI TpYOB1. HauMeHbmee 3HaueHue CTPOMTEBHOTO NTOABEeMA A0IDKHO
6biTs He MeHee 1/80 H nipu mecuaHsIx, rajle4HUKOBBIX M IPaBENUCTHIX
rpyHTax ocHoBaHud, 1/50 H nmpm rIMHHCTHIX, CYTIMHUCTHIX H
CynecyaHbiX rpyHTax ocHoBaHMA B [/40 H mpu rpyHTOBHIX MOAYIMIKaxX
F13 IeCYaHO-TPABENHCTOH WK IecyaHo-mebeHncToi cmeceit (H— BpicoTa
Haceiny). 1Ipn pacdere CTPOHTENBHOTO MOXBEMA YUMTHIBAIOT Orpa-
HUYCHUA:

o Bo M30EXkKaHME 3aCTOS BOIBI OTMETKA JIOTKA BXOJHOTO ONOJIOBKA

B Ha4aJIbHBIH NIEPHON SKCILTYaTalMy U nocne crabuin3aliy
0CaJOK OCHOBAHHA AO/KHA GBITH BBILIE OTMETKH JIOTKA
CPEIHEro 3BeHa TPyOhi;

® MpH YKIajike TPYO Ha IPOMOPOKEHHOE OCHOBAHHE OTMETKH
JIOTKa JOJDKHBI OBITH YBEJTHYEHB! C YYETOM JOTONHUTEIBHOH
OCa/IKM, BEI3BIBAEMOH OTTAUBAHKEM MEP3JIOTo FPyHTa;
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® CTpOWTENbHEIH MOAhEM He yCTpauBaloT s TPY6, coopy-
JKAEeMBIX Ha CKANBHBIX H APYTHX HEC)KHMaeMBIX IPyHTaXx.
3.6. B nponiecce OTCHINKY ¥ YITIOTHEHHS IPYHTOBO# 0GoMMBI 6e3
apMupoBaHuA 1O 6OKaM KOHCTPYKLMH OTHOCHTENIBHOE YMEeHbINeHHe
HauboIBNIEro rOpH30HTATIEHOIO pasMepa HE JOKHO MpeBsimars 3%
€ro HOMHHAJILHOTO Pa3Mepa, MPH 3TOM CIIEAYeT BHIIIONHATH NPOBEPKY
HeoOXOAMMOCTH yCTPOICTBA BpEMEHHbIX KPEIUICHHH Ha CTa/IiM OTCHITKH
M YIUIOTHEHMS GOKOBBIX TIPH3M IPYHTA.
IIpoexTHpoBarh KpeILIEHHE CIIeyeT TaK, YTOOB! OHO BKIIIOYAJIOCh
B paboTy TOMBKO MOCIE TPEXMPOUMEHTHOTO YMEHbIIEHHA IOPH30H-
TaTBHOTO A¥aMeTpa TpyObL.
3.7. TexHUKO-3KOHOMHYECKHE PAacyeTh! BBITONHAIOTC MJISA
000CHOBaHHA HHIMBUIYATHHBIX MPOSKTHBIX pelieHui 110:
® YBEHYEHMIO BOJONPOIYCKHON CHOCOGHOCTH TPYOHI 3a c4eT
MPHMEHEHHS OTOJIOBKOB;
YyBeNIHgeHHIO yKiioHa TpyOst cenme 0,03;
BBIOODY CXeM yXUIaJ k¥ TPYOBI Ha KOCOropax;
CpaBHEHHIO 3aMEHBI IPYHTa B OCHOB2HHMH C HCKYCCTBEHHBIM
OCHOBaHHEM;
® BTEKAHMIO TOTOKA B TPYOy (YMeHbIIeHHE BEPOATHOCTH
Pa3MbIBa OTKOCOB Ha HaChIIH Ha BXOZAE);
® CONPSKEHHIO TPYOB! C HACHIBIO.
MeToanKa TEXHUKO-9KOHOMHYECKIX PacieToB BEIOMpaeTcs upH

IIPOEKTUPOBAHHH.
4. KOHCTPYHPOBAHUE
OBIIHE IOJIOXXEHUA
4.1. BoonpoIycKHOe COOPYKEHHE U3 MECTALTHUECKHX Fo(pH-
POBaHHBIX JIMCTOB (TPy0©a) NOKHO GBITH 3aNIPOEKTHPOBAHO OIHO-

BPEMEHHO C TPYHTOBOH 3aCBINKOM TakuM o6pa3oMm, 4To6sl Gblna
obecrieueHa COBMECTHAs MX paGoTa C OXPY>KAIOIMM IPYyHTOM HACHITTH,
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4.2. KoHCTpPYKIMA BOXOIMPOITYCKHOTO COOpPYXKEHHA U3 rogpu-
POBaHHOM CTAIH AO/KHA 00eCneuHBaTh:

- 3KCIDIyaTalMOHHYIO HaJeXKHOCTh COOPY>XXECHHSA U3 JIEMEHTOB
¢ MaKCHMAJILHOHM 3aBOJICKOM rOTOBHOCTBIO IIPH HAMMEHBIIHMX
3aTparax Ha ero CoJ[ep>KaHHe B TE4EHHE BCETO CPOKa CITY ORI,

- cOOpKy Ha CTPOMTENbHOH IUIOWanKe NPH HAMMEHBIINX
3aTparax TpyAaa;

- ynoOCTBO HEPeBO3KH SJIEMEHTOB COOPYKEHHS PazIHMYHBIMH
BUAMH TPAHCHIOPTA, B TOM YHCJIE BO3XYIIHBIM.

4.3. B KayecTBe OCHOBHOIO THIIa COOPYXCHHH OTBEPCTHEM HO

3 M cieayer NpHMEHATh TPYOBl C BEPTUKAJIBHBIM WM CKOMICHHBIM
MapaJUIeNIbHO OTKOCY HACKHIITH TOPLIOM KOHI{EBOTO 3BEHA C YCTPOHCTBOM
OrOJIOBKOB (cM. puc. 1, G) v 6e3 Hux. [ coopysKeHHit ¢ OTBepCTHEM
6onee 3 M Ha CONPHKEHMAX C OTKOCAMHM HACHITH JOJDKHBI MPOEKTH-
POBATHCS OTOJIOBKH.

a) p 1 Brom @acan B I
7. 1 T
s o l 111 1\

~ -
'Y 0 o
e o> |°* ]
2 RTORTRN ZEVRRIIIRS
®acan
Bl
[l
-
25 e [ 27N
mmmL

Puc. 1. Cxema koncmpyKuyuu mpybst 6epxo8oii COpoHsI HACsINU:
1 — nodywixa ocnosanua; 2 — yKpenienue omkoca;
3 — npomusogpunsmpayuonnsrii Ixpan
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4.4, B oTAeNBHBIX Cciy4YasX NMPH COOTBETCTBYIOLIEM TEXHMKO-
3KOHOMHYECKOM O0OCHOBAHHH AOMyCKaeTcsa (Kpome paﬁOHOB [+
HaJIM4MeM BEYHOMEP3NhIX TPYHTOB) MPHMEHEHHUE OTONOBKOB JJiA
YBEJIHUYEHHs BOJONPONMYCKHOH criocoGHOoCTH TPYOHI M Ha Tpybax
JMaMeTpoM 710 3 M (BMECTO COOPYKEHHS TPYOBI ¢ GOJIBIIIMM OTBEPCTHEM).
KoHCTpyKims OrojioBKOB JOJ/DKHA 00eCIEHHBATH HANEKHOE CONPSDKCHHE
HX C METAJUTHYECKOH YaCTBIO COOPYKEHHA, MCKITIOYAIONIee BO3MOXHOCTh
HEPaBHOMEPHBIX OCA/IOK.

Js coopyxeHuH, CTPOAINMXCA Ha CKAJIBHBIX, KPYMHOOOMIO-
MOYHBIX H JPYTHX HENMYYHHHCTHIX FPYHTaX, ClI€AyeT MPHMEHATh
OTOJIOBKH BO BCEX CTPOMUTE/ILHO-KIIMMAaTHYECKUX 30HaX.

4.5. I'nybuna 3anoxeHus QpyHAaMEHTOB OTOJOBKOB BOHO-
NIPOITYCKHBIX COOPYXEHHUMN Ha CKAIbHBIX FPyHTaX, Ha TAJIbKE H IPaBUH,
IMe6EHNCTHIX, MPAaBEUCTHIX HeCKaX U IeCKaX CpefHel KPyIHOCTH He
HopMmupyercs. ['ryOuHa 3anoxeHus ¢yHIaMEHTOB OrOJIOBKOB IPH BCEX
MIPOYMX IPYHTAaX JAOJDKHA OBITh He MeHee yeM Ha 0,25 M Hybke pac4eTHOH
DIyOMHEBI CE30HHOTO NIPOMEP3aHusA C YIeTOM MECTHBIX YCIOBHIA.

4.6. DyHmaMeHTHI OTOJIOBKOB Ha ITyMHWCTBIX IPYHTaX CIIeAyeT
PacCUMTHIBATE C YYETOM BO3JEHCTBHA KacaTeNbHHIX CHJI MOPO3HOTO
NydeHus IpyHTa B coorBetcTBuM co CHull 2.02.01-83.

4.7. Tlpu penieHHH BONIIPOCa O PaCIONOKECHUH BOAOTIPOITYCKHBIX
COOpYXeHMH ciiefyeT pa3sMelaTh UX Ha MPOYHBIX M YCTOHYMBHIX
OCHOBAHHSIX. BEIHOC COOpYKeHUH Ha CKJIOH JIOTa HOITyCKaeTcs TOMBKO
TIPH CHeLHATEHOM 000CHOBaHHH.

4.8. Merannuueckue roppupoBanHbie TpyOBI Ha kocoropax
HA[UIEXKHUT YKJIaJblBaTh HA €CTECTBEHHOE OCHOBAaHHE C YKIOHOM,
6nM3KMM YKJIOHY Jiora, 00, Ha OTCBIIKE 3€MJISHOIO MOJOTHA U3
CKAJIBHOTO FPYHTA, YCTOHYMBOIO NIPOTHB BEIBETPUBAHHA B TEIIC HACHIIH
C PaclONIOKEHHEM BBIXO/a M3 TPYOH! BEINIE JHA JIOTa C YCTPOMCTBOM
GepMsl.

ViiioH notka TpyOs! AomkeH ObiTs Gosbime kpuTHaeckoro (0.02)
HO He J10/pieH npesbiars 0.03. Ha ocHOBaHHH TEXHUKO-3KOHOMHYECKHX
PAacueToB JIONMYCKAEeTCs YBENHIHTH YKIIOH TpyOht no 0.05. ITpuMenenne
6onee KPYTHIX YKJIOHOB JONYCKAETCA MPH HHAHBIIYAIHHOM IPOSKTH-
POBaHMH CO CTIEHANLHBIMH MEPONPHUATHAMH rallicHHA CKOPOCTH IOTOKA
B TpyOe 1 Ha BBIXOJIE (JIOTKM MOBBIIEHHOH IIEPOXOBATOCTH, BOXOOOIHbIE
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xosfonus! u Ap.). IIpy yKkiioHe MeHee KPUTHYECKOro MPOIYCKHYIO
CHIOCOBHOCTH TPYOBI CIIEyeT NEPEeCYHTEIBATD.

Ilon BEIXOAHOH 9acCTBIO TPYOHI Ciiemyer yCTpauBaTh APEHH-
PYIOILYIO OTCAINKY (06 paTHE (QHIIETP), MPEINSTCTRYIOLLYEO BEIMBIBAHHIO
(BBEIHOCY) YaCTHI{ IPYHTAa IO [TOfoIBe HacsuTH. [IpH Hamuymu 3auIeHHs
racuresieii 3HEPruM YCTPaUBaTh HE CIIEXYeT.

Tum 1 pa3Mepb! YKpeIUTeHHIi OTKOCOB HaCHINH ONPEAEISIOTCS B
COOTBETCTBHM C THAPABIMYECKHIMH PacueTaMH.

Puc. 2. Cxema pazmeujenun mpybul na xocozope:
1~ exoonoii ozonosox (be3 cxoca); 2 — yxpenienue pycia;
3 ~ npomusogunsmpayuonnstii Ixkpan; 4 — nodyuxa;
5 ~ omcstnka kamueii puchepmst

4.9. KoHCTpyKIM OCHOBaHUSA META/LUTMYECKHX rO()pHPOBAHHBIX
Tpy® NOJDKHA OTBEYATH NPUHIMIUANBHEIM CXEMaM, PUBEACHHBIM Ha
puc.3a,6,B, 1.

Tonymky non Tpy0y Heo6XomuMoO yCTpamBarh B TEX CIyHasX,
KOTZla OCHOBaHHE CJIOKEHO WIMHHCTHIMH, CKAUTBHBIMH H TIE€CY2HBIMH
MbUIeBaTHIMU IpyHTaMH. Ha cnabbix ocHOBaHHAX JOIDKHA HPOU3BO-
OHTHCA 3aMeHa craGoro rpyHTa MHOO YCTpauBaTrbCs MCKYCCTBEHHOE
OCHOBaHHE.

Tonmmea nmoxymky s Tpy6 oTBepcTHeM Gonee 3,0 M TODKHA
661Th paBua 0,2D, no He menee 0,4 M (D — nuametp TpyObl, M) U He
Gonee 1,0 m.

4.10. ITpu HeoOGX0aMMOCTH 3aMEHBI C1ab0ro rpyHTa B OCHOBAHHMH
TyGHHY 3aMEHAEMOTO TPYHTa h-3 clefyeT onpeAeaTh PACYETOM HCXOAA
U3 yCSOBHS 0becIiedeHHs HecyIlei criocoGHOCTH HIDKEIEXKAINEro rPyHTa
HITH TI0 PacyeTy OcanoK.
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IllupuHa 3aMeHH I'PYHTa OCHOBAaHMA WIM YCTPOMCTBA HCKYC-
CTBEHHOTO OCHOBaHMS JOJDKHA HAa3HAYATECH JIO pacyery, HO He MeHee
2D.

IlpumeHenue TpyOHI ¢ YyCTPOHCTBOM 3aMeHEBI TPYHTa OCHO-
BaHMd Ha rIyOuHy Gonee 2 M IOJKHO CPaBHMBATBECH C HCKYCCT-
BEHHBIM OCHOBAaHHEM B BHJIe MeMOpaHbI W3 OOBLEeMHOM reOpemeTKH U
000CHOBHIBATECH TEXHHKO-9KOHOMHYECKHMH PacueTaMm.

4.11. TodpupoBaHHbie TPYOH! ClIEAYET YKIAABIBATh B JIOKE TOrO
’ke OYepTaHnd, Kak My Hi3a TpyObi, BRIpe3aHHOe IM60 BrITpaMGOBaHHOE
B HYJIEBOM CJIO€ IPyHTa TONMMHOMN, obecneumBaiomef NeHTpaTbHELA
YroJ1 ONHUpaHAA KOHCTPYKUMH He MeHee 90-120° B 3aBUCHMOCTH OT
(opme1 oTBepcTHA TPYOBI. HyrieBoii cnoii rpyHTa IoJDkeH GBITH OTCHIIaH
W3 MaTepHaia, KOTOPEIM 3achinacTcs Tpy6a Wi oTCHinaeTcs NOAyIKa,
1 yniotHeH 10 0,95 MakcMMaIbHOH CTaHAapTHOM YUIOTHOCTH.

4.12. Hynesoii cio¥ rpyHra, B KOTOPOM yCTpauBaeTCs JIOXe,
MOXXHO OTCHINIaTh HENOCPEJACTBEHHO HA €CTEeCTBEHHOE OCHOBaHHE
(ynasnss TONBKO PaCTHTENIBHBIH MOKPOB), €CIIH OHO CIIOKEHO IIeCIaHbIMHA
(KpoMe MBLTEBATHIX) HWIH KPYMHOOOJIOMOYHBIMH IPYHTaMH. B 3ToM
CJIydae eCTECTBEHHOE OCHOBAHHE NOK TPYOOii HOIDKHO GBITh YIUIOTHEHO
no Beelf JUIMHE KOHCTPYKIMM M Ha IIMpHHE He MeHee 4 M B KaXXYIO
CTOPOHY OT TPYyOHL.

Ilpu ycrpoiicTBe HCKYCCTBEHHOr0 OCHOBaHHA M O0BEMHOIM
reopeleTky (MemOpaHbl) HyleRo# CJIOH IpyHTa T YCTPOMCTRE JIOXKa
OTCHINaeTcs HEMOCPeACTBEHHO Ha MeMOpaHy u apmupyerca 6e3
3aMBIKaHHA apMHPYIOIHX NOJIOTHHIL CO CTOPOHBHI IIPHMBIKAHHA
TpYHTOBO# 060/ MBI K Tey TpyObl. 3aMbIKaHNE aPMHPYFOLIMX ITOJOTHHUIY
IPYHTOBO# 060/ MBI CO CTOPOHBI TIPHMBIKAHUA K TEITy TPYOh! HAYHHACTCS
CO BTOpOTO CNIOS B TPyGax [uaMeTpoM JO 3 M M ¢ TPEeThero cios — B
Tpybax muameTpoM Gonee 3 M. VIUIOTHeHHE rpyHTa B MeMOpaHe U
apMHUPOBaHHKBIX C10SX 000HMBI JODKHO BEINIOMHATECS 110 ypoBHs 0,95
MaKCHMAJILHOW CTaHIapTHOM IUIOTHOCTH.

4.13. Jina npenoTBpailieHys HOAMEIBA OCHOBaHMA TPYOs! (Ipu
HaIM4MHA NOAYINKH U 6e3 Hee) CICAYyeT NpexyCMarpHUBaTh 1O KOHIAM
KOHCTPYKIMH TIPOTHBO(MIBTPallHOHHbIE SKPaHbl H3 XKejle300eTOHa,
GeToHa, HEMEHTHO-TPYHTOBOM Wi MuHOmEe6eHo HO# cMeceit nubo u3
rodpupoBanHoro Merayuia. Ilpu 3ToM RomkHa ObITH NMpefOTBpalICHa
BO3MOXXHOCTB CKOIUIEHHS BOJbI B IIOXYIIKE.
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a)

0,2D, Ho He J73
menee 0,4 M

0,2D, Ho He
menee 0,4 M

Puc. 3. Koncmpyxkyun

a — ¢ yCmpoiicmeom eepxHeii yacmu

0 — ¢ npedeapumenbHsiM ycmpoiicmeom 103ca;

2 — ¢ 3ameHoi zpynma; 1 — nepewiii Iman omcouinku
3 — nyneeoii cnoii; 4 —3amena zpyHma ocHo6arUR
naockoe ocnoganue; f§, — 90° npu



B)

o]

D + 2h3, #o He menee 2D

OCHOBAHUA:

ROOYWIKU NOCTIE YKAAOKYU mpybsl;

6 — C OMCBHINKOIL HY/1E6020 CNIOA U YCMPOIICIEOM N0XHCA;
nodywku; 2 — 6mopoi sman omcsinKu nooyuIKu;
ckanvroll omcsinko; f— 120° npu onupanuu na
ORUPAHUYU HA ZPYHMOEBOE J1094Ce

0,2D, Ho He
menee 0.4 M
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XKenezobeToHHbIe 11 6ETOHHBIE 3KPaHEI ClENyeT NIPUMEHATH Ik
Tpy6, COOpyKaeMbIX Ha MEJIKONECHaHBIX OCHOBaHUAX. [iyOuna
3aJI0XKEHHS JKeNe300CTOHHBIX. B GETOHHBIX 3KPaHOB JODKHA OBITH HE
MeHee YeM Ha 0,25 M Hibke pacyeTHO# IITyOHHBI CE30HHOTO MPOMEP3aHuA
€ Y4ETOM MECTHBIX YCIIOBHIL.

TIpoTHBOGMIETPALHOHHEIC SKPAHBI W3 LIEMEHTHO-TPYHTOROH HIIH
DIIHHOIMEOEHOYHOM cMecel! IPHMEHSIOT I TPyD, coopyXaeMbIX Ha
DJIMHUCTBIX IPYHTaX. DTH 3KpaHbI JOIDKHBI YKJIabIBaThCA HA HPHHY
MOYIUKH, HIMETH JUTUHY BAOMB OCH TPYOBI HE MeHee 2 M H IyOHHy He
MeHee 0,7 ny6HHBI Ce30HHOTO IPOMEP3aHHA.

Ilpu coopyxenuu Tpy6 Ha OCHOBaHWM M3 KPYIHONECUYAHBIX
CKaNpHBIX H KPYMHOOGIOMOYHBIX TPYHTOB MPUMEHSIOT LEMEHTHO-
TPYHTOBBIE, IHHOIICOEHOUHbIe WIKM GeTOHHBIE 3KpaHb! C IyOHHOM
3aJI0)KE€HMS, PaBHO# TONMIMHE NOTYIIKH.

4.14. I'pynroras oboiiMa BOKpYr rodbpHpoBaHHBIX TpyO Aua-
MeTpoM 10 3 M, ycTpauBaeMas 6e3 apMupoBaHus Ha HIMPHHE HE MEHee
4 M ¢ Kaxxo# CTOpPOHBI TPYOHI M BEICOTOH He MeHee 0,5 M Hax BepxoM
KOHCTPYKLHH, J0JDKHA GBITh OTCHHIAHA IPYHTaMH, COOTBETCTBYIOMAMHU
TpeboBaHMAM 1. 2.5.

T'eoMerpuyeckue pa3Meprl apMUPOBaHHON IPYHTOBO#M OGOHMBI
Ha3HA4alOTCA IO pacdeTy B 3aBHCHMOCTH OT NPHUHATOrO YPOBHSA
CHIDKCHHS BEJIMIHHBI TOPH30HTANBHEIX HanpsokeHuH. [Ipyu sTrom nmpuxy
110 BepXy 060HMBI pekoMeHyeTcs HazHadaTe He Gonee 2D, a B ypoBHe
TOpH30HTaNBHOIO Axamerpa /,0D-1,5D B xaxayio CTOPOHY.

ApmupoBanHe rPyHTOBOH 000HMEI HaIUIeXXHT yCTPaHBaTh C
Y4ETOM BBINOMHEHHA €10 NMPOTHBO(IIETPALMOHHOM (YHKIMH B Tene
HaCBHIH IIPY 1aBOAKAX JJTUTEIBHOM NPOJO/DKUTEILHOCTH.

JUnst ipomycKa TsHKEIBIX CTPOHTEbHBIX MALIHH TOJIMHA 3aCHIIKH
Hajl BEPXOM TPYOBI J0/DKHA OBITE YBesdeHa N0 pacdeTy, HO He MEHee
4eM 10 1,0 M 1 3aapMHpOBaHa, B TOM YHCIIE C IPHMEHEHHEM 00BEMHOM
TeOpeHieTKH. I PyHT 3aCHINKH CIICAyeT OTCHINATS H THRATEIHHO YIVIOTHATD
(xo3hduiment yrioraeHus He Hike 0,95).

4.15. MpogomsHeii npoduab TPYOH ClIEAYET YCTPaUBaTh CO
CTPOUTENLHBIM TTOTBEMOM.

Ilpu yiaake nec4aHo-rpaBHHHOM NOArOTOBKH moA TpyOy Ha
CE€30HHO-MeP3JIbiii FPYHT C ITyOHHOM npoMep3anus 1 M 1 Gonee cnexyer
YBEJIMYHBATh CTPOHTEIBHBIN MOXBEM JIOTKA B pacdeTe Ha OOIOIN-
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HHUTENBHYIO OCafKy TNPH OTTauBaHWH rpyHTa ocHoBanmi. Ocajxa
onpeaensgercd Ha OCHOBaHMM NAHHBIX 00 OTHOCMTEIBHOM CXKATHH
TPYHTOB.

4.16. B MHOrOO4KOBBIX TPy0ax pacCTOSHHE B CBETY MEXKEY
3BEHBAMM JJI1 TPYO AMaMeTpoM N0 3 M Ha3Hagaercs paBHbIM 1-1,2 M
(nna yno6CTBa OTCHINKA M YIUIOTHEHHS rpyHTa 4O Tpebyemoi
mioTHocTH). KonudaecTBo psaaoM ynosKeHHBIX TPYO He OrpaHH4HBAeTCA.
JU11 MHOTOOYKOBBIX TPYO AHameTpoM Golnee 3 M PaccTOAHHE B CBETY
MEXy 3BEHbAMH Ha3HAYAETCs TI0 pacyeTy, HO He MeHee 2 M. I pyHToBas
o6o¥iMa B IPOCTPAHCTBE MEXIY 3BEHBSIMH apMHpPYETCs C YCTPOHCTBOM
pacropku U3 o6heMHOM reopeIeTKH, MeMOpaHsl B OCHOBAHHH U Hal
HISBITO CBOJOB 3BEHBEB YCTPaHUBAIOTCA Oe3 paspbiBa B MPOMEXYTKAX
MEXY 3BEHBIMH.

OCOBEHHOCTH KOHCTPYHPOBAHHA TPYB HA
BEYHOMEP3JIbIX Y ITYYMHUCTBIX TPYHTAX

4.17. BonomnpoIycKHbie TpYOBI Ha BEYHOMEP3JIBIX B ITyIHHHCTBIX
TPYHTaX CliefyeT NMpOeKTHPOBaTh, COOIONad HOPMEI M TpeboBaHHsA
AeHCTBYIOIMMX HOPMaTHBHEIX AokymeHrtos: CHull 2.02.01-83%,
CI132-104-98 c yaeToM CBOFCTB IPYHTOB CJIOA CE30HHOTO NPOMEP3aHHs
(oTTauBaHusA) ¥ BEYHOMEP3TBIX FPYHTOB IIPH OTTAWBaHAH.

4.18. Tpy6nl cnenyerT NPOEKTHPOBATH C YYETOM CTENEHU
OTHOCHTEIHHOTO CKAaTHA BEYHOMEP3JIOro rpyHTa OCHOBAHMA NpH
orravBaHuM (Tabn. 3) ¥ XapaKTEPUCTHK TPYHTOB CJIOS CE30HHOTO
TIpOMep3aHus (OTTaUBaHNA).

4.19. PexoMeHAyeTCH BBINOJHATH pacdeThl 110 NPOrHO3Yy
TEMIIEPAaTyPHOIO peKvMa B 30HE TEIUTIOBOTO RIAsHIA TPYObL Pesymbrars
PacyeToB MCIONB3YIOTCS MPU NPOEKTHPOBaHUM OCHOBaHMI TpyO M
¢$byHnaMeHTOB OroJOBKOB (NIPH pacueTe OCafiOK H Ha3Ha4eHHH
CTPOHTENBHOTO NMOAbEMA).

4.20. Ha BeqHOMEp3IIbIX TPYHTaX TPYOHI pa3permaeTcs NpHMEHATb,
Kak IpaBWIO, NPH rpyHTax | M B OTAENBHEIX CIydYasX NPH HH3KO-
TeMIleparypHbIX rpyHTax Il KareropuH NpocagoYHOCTH IPH YCIOBUH,
YTO CyMMapHad BEJMYHHA OCAAKH FPYHTOB OCHOBaHHS B OTTAABIIEM
COCTOSHHM MOXET ObITh KOMIIEHCHPOBAaHA BEIMIUHON CTPOUTENLHOIO
nogsema.

27



4.21. IIpn rpyHTax BhICOKOTeMnepatypHhIX II Kareropuu
MPOCA0OMHOCTH M BBICOKO- H HU3KOTeMmeparypHbix rpyHTax Il u IV
KaTeropmii POCag0YHOCTH CJIeNyeT pa3pabarsiBaTe MHANBUAYTbHbIE
MIPOEKTHI TPYO € YHETOM BEIMHHHEI pacIeTHOM OCaiku 1 0OOCHOBaHHMEM
MPUHESTHIX PeeHuif TEXHHKO-S9KOHOMHYECKUMH pacyeTaMH, TPYHTHI,
UMeEIOINHe TEMIIEpaTypy Ha DIyOHHe HyleBbIX aMIUIHTYZ (IyOuHa, Ha
KOTOPOii TeMIIepaTrypa BEeHHOMEP3JIOTO FPYHTa B TEYEHHE FOJIa OCTACTCA
nocTosHHOH) MuRYC 1°C 1 BBIIIE, OTHOCKTCS K BRICOKOTEMIIEPATyPHBIM,
Hwke 1°C — K HU3KOTeMITepaTypHEIM.

Tabnuna 3
Kare- | Twum ocHOBaHHAS, Bujie rpyHTOB OCHOBaHUSA
ropus OTHOCHTENBHOE
npoca- | CKaTHe rpyHTa &
09~
HOCTH
1 CnabocxkumaeMoe |OCHOBaHHA, COXKEHHBIE CKAILHBIMHA
(npounoe) 8 < 0,05 |mopomamu, KPYTTHOOGNOMOYHEIMH K

TIeCYaHBIMH TPYHTaMH, a TAkoKe k-
HMCTHIMM TPYHTaMHU TBEPAOH U OIY-
TBEPROi KOHCHCTEHIHH TOC/IE OTTaH-
BaHUA

I Cpennecxxumaemoe |OcHOBaHMA, CIOKEHHBIE TTHHUCTEIMHI

0,05 <8<0,1 TPYHTaMH TYTOIUIACTUYHOH U MATKO-
IDIACTUYHON KOHCHUCTEHIIHH, a TAXKe
MeCYaHBIMHA WM KPYTHOOO0IOMOYHBIMHU
TPYHTaMH MPU HATHYUH BKITIOUCHII
TIPOCIIOEB K JIMH3 JIbAA
I CwpHookMaeMoe |OCHOBaRMS, CIIOKEHHBIE TTTHHACTHIMH
(cnaboe) rPYHTaMH TEKYICIUIaCTHIHOM U TEKy-
0,1<8<0,4 yeif KOHCHCTEHLMH, a TakoKe NeCYaHbl-
MU WIH KPyIHOOOJIOMOYHBIMY IPYHTa-
MH C BKJIIOUECHHEM TIPOCIIOEB KUIH JIMH3
JIbAA; MApH C MOIIHOCTH!0 Topda 1o 1 M
v IIpocanounoe VyacTku ¢ Ham9ueM NOa3eMHOTO JIbAa;
4>0,4 MapH ¢ MOIHOCTEIO Topdha Gonee 1 M
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4.22. Ha cnabbix mocie OTTaMBaHUs FPYHTaX IenecooGpasHo
TIPOM3BOIMTH 3aMEHY IPYHTa, B TOM YHCJIe C YCTPOHCTBOM ITOXYIIKH,
apMUpOBaHHOH 0OBEMHOM reopemetkoi, - MeMOpaHsl B o6ofiMe u3
nopanra. TonmuHaa MeMOpaHB DpHHHMaeTCa Nno pacyery. Ecau
TpeGyeTcsi ycTpoHCTBO MOXYIMIKM NOJ TPyOy, TONMIMHY HOXYNIKH IOX
Tpy6oii cnexyer npunumars pasHoi 0,3D, Ho He MeHee 0,7 M. Ilpu
NIECYaHBIX IPYHTaX OCHOBaHHA (KpoMe IbLIEBaThIX) ClielHabHAas
TIOAYIIKA HE YCTPAUBAETCA.

4.23. TIpoexTHpoBaTh TPYOHI ClledyeT, Kak IpaBIiO, HCXOAS M3
YCJIOBHA HAUMEHBINIEr0 HAPYIIEHHS €CTECTBEHHOTO COCTOSHAS MEP3JIBIX
I'PyHTOB.

Bo Bcex ciydasx, KOraa 3TO BO3MOXHO, METaUIHYECKHE
ropupoBaHHEIe TPYOHI NOJDKHEI YKJIAABIBATLCA B TEJIO HACHIM 6e3
YCTPOICTBa KOTIOBAaHOB B MEP3/IbIX I'PYHTaX.

Cnenyer, kak npaBmio, u3berars ycTpoiicTBa NpHEMHBIX
KOJIOIIEB, ITyOOKHX GETOHHBIX, JKeNe3006TOHHBIX H APYTHX 3KPaHOB,
pasIMgHLIX BPE30K B MEP3JIbIe IPYHTHI.

Tpy6Bl Ha KOCOrOpax NMpH HATHYHH BEYHOMEP3JHIX 'PYHTOB
cleqyeT NPOCKTAPOBATh N0 MHAMBAIYAIbHOMY PacyeTy BO3MOXKHOM
Jerpajialii MEp3JIOTHL.

4.24. CtpouTenbHblif MOABEM Ha3HAYAIOT, OMpeAelNas ero
OPAWHATY IIOX OChIO HACHIY 10 opMyIte

A=1258 -0,251L,
rae 1,25 — xoa¢purmenT 3anaca, yIHTHIBAIOINHIL BO3MOXHYIO
Goree 3HAYMTENHHYIO OCa/Ky OTTAUBAIOIMMX IPYHTOR;

S, —pacuerHas ocajika;

i —yKnoH TpyOsI;

L - anuna Tpy6HL

o 54§,
p "2 2
rme S, S, S,~o0canku COOTBETCTBEHHO Ha BXOJE, B Cpe/Heil
4aCTH H Ha BBIXOJIE.

ConpsoxeHue J10TKa TPYOB! C pycioM IPOEKTHPYIOT C Y4EeTOM

0CaJIOK KOHIIEBBIX Y4aCTKOB.
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4.25. I1pu Heo6x0nMMOCTH 3aMEHBI clIaGoro rpyHTa B OCHOBAaHHUH
H LIe1eco00pa3sHOCTH yCTPOMCTBa MEMOpaHBI 13 06BEMHOM reopeIeTKH
nTyOHHa 3aMEHAEMOro IPyHTa ONIPeE/IACTCS pacyeToM. 3aMeHY ClieyeT
[IPOH3BOAUTH APEHHPYIOMHUM rpyHTOM. ECiM KPYMHOCTDh YacCTHIY
JIPEHUPYIOIETO TPYHTa YAOBIETBOPSeT TpeGoBaHmsM I1. 2.5, TO TpyGa
YKJIaABIBACTCS HETIOCPEACTBEHHO HA FPYHT 3aMeEHBI.
4.26. Ouepranuda u oObeM rpyHTOBOM OGOHMEI BOKpPYT TpYO,
PpacIoioKeHHBIX Ha BEUHOMEP3THIX B HYYHHHUCTBIX IPYyHTAaX, YCTpau-
BaeTcs 10 OOBMHBIM HOPMaM.
4.27. OronoBku TpyO, HE3aBUCHMO OT pa3Mepa OTBEPCTHSA, KaK
IpaBUIIO, ClefyeT NPUMEHATh OGecyHNaMEHTHBIX THIIOB C BHICTY-
HAIOLIAM U3 TeJIa HACHIITM TOPLIOM TPYObI, CPe3aHHBIM BEPTUKAIBHO WIH
napajuieibHO OTKOCY HachkinH. IIpH HeoGXOMUMOCTH yBENTHYEHHS
BOJIOTIPOITYCKHOM CROCOGHOCTH COOPYKECHH PEKOMEHIYETCS HCIIONb-
30BaTh TPYOB! GOMBLIErO OTBEPCTHS HIM MHOTOOYKOBEIE TPYOBL.
4.28. TIporuBopUNETPaLIMOHHEIE SKPaHBI MPU BCEX I'PYHTaX
OCHOBaHHA CeyeT PUMEHSATh U3 IHHOMEOEHOYHOM WK LIeMEHTHO-
I'PYHTOBOM CMECH ITyOHHOMH, paBHOM TOMIMHE MOTYIIKH.
4.29. B xauecTBe JONOIHUTEIbHIX MEPOTIPUSATHH 110 NOBBIIEHAIO
IIPOYHOCTH M YCTOWYMBOCTH OCHOBAHUA TPYOBI M IPHIIETalOm{uX
Y4aCTKOB HACHIMH B pafloHaX ¢ BHICOKOTEMIIEPATYPHBIMH BEYHO-
MEp3JIBIMH TPYHTaMH PEKOMEHIYETCS yCTPaHBaTh:
- HA OTKOCaX HaCHIH KaMEHHYIO HaGpocKy TonmuHoH 1-1,5 M
Ha JUIMHE, PaBHOMH BHICOTE HacChillM, HO HE MEHEE YeThIpeX
MaMeTPOB TPYOHI B KaxAyi0 CTOPOHY OT OcH TpyOBI (mis
MHOTOOYKOBBIX TPYO — OT OCH KpaifHero o4ka) Ha BBICOTY He
MeHee 1 M HaJ BepxoM TpyOH! (160 10 Bepxa HACHIIH);

- TeIUIOH3OJIHMPYIOIIHE NPOCIOHKY M3 NMEHOIUIAcTa MO KOHLE-
BBIMH y4acTKaMmu TpYG;

- KOMIUIEKCHOE MPAMEHEHHE KaMEHHOM HaGpOCKH.

4.30. B Mecrax ¢ MECTHBIMH TIOHIKeHHMM (YIITyOJMeHUIMHU),
3aNOJIHEHHBIMA BORO# M HAXONAIMMHCS B HEIOCPEACTBEHHOH O/IM30CTH
OT 30HBI NPOEKTHPYeMOi TPYObl, HEOOXOnUMO NpeNycMaTpHBATh
3anoJHEHHE OHIDKECHUI MECTHBIM INIHHHCTBIM IPYHTOM C YTUIOTHCHUEM
IO YPOBHSA MaKCHMAJIBHOM IUIOTHOCTH.
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OJIEMEHTBI KOHCTPYKIMIY TPYEBLI

4.31. KoHcTpykuus TpyOb! HOMKHA COCTOSTH U3 OTAENBHBIX
3IEMEHTOB — ropHPOBAHHAIX JIACTOB, H3OTHYTHIX IO 3aXaHHOMY
pamuycy u o0pasylomuX MeXIy coboi IpH COeAMHEHUH TIPOAOIIbHbIE
(BHONB OCH TPYOB!) M MONEpeYHbIE (KONBIEBbIE) CTHIKH.

4.32. Jina tpy6 ¢ OTBepCTHEM A0 3 M HOIMYCKAeTCs MPUMEHATH
BOJHHCTBIE JTACTHI TONIIHHOMH 2,5 MM ¢ rodpoM 130x32,5 mm. Jlna Tpy6,
cTposmuxca Ha asrogoporax I-III xwiacca u Ha JXKene3HBIX AOpOrax,
MHHHMMAJIBHYIO TOJNIWHY JINCTa ClIEAyeT NPHHUMATD 2,5 MM, a IU1S TpyO,
NpUMEHAEMBIX B paliOHaX ¢ pacueTHOH MHHUMAIbHOH TeMnepaTypoi
BO3yxa Hipke MuHyc 40°C ¥ ¢ Be4uHOH MepanoTol, — 2,75 mM.

JlomyckaeTcs NpU TEXHHKO-3KOHOMHYECKOM OGOCHOBaHHM H
COIJIaCOBAHMH C 3aKA3YMKOM U IIOCTABLIMKOM ropHPOBaHHOIO JINCTA U
Tpy6 npuMeHeHMe ropHpOBaHHBIX JHCTOB APYTHMX mpoduneit u
TOJHI{MHEI JIHCTA, €CITH OHU 00€CIIeYHBAtOT IVIOTHOE COS/IMHEHHE JIMCTOB
BHAXJIECTKY H JOCTAaTOYHYIO JKECTKOCTh JINCTA, FapaHTHPYIOINYIO
TpebyeMyI0 NPOYHOCTh, YCTOHIHBOCTh H CTaOMIBHOCTH rHOKOIM
KOHCTPYKIMH TPYOBI B IPOSKTHPYEMOH HACHITIH.

4.33. IIpu IpOEKTHPOBaHMH BOZOMPOIYCKHBIX COOpY>keHuH (Tpy0)
clielyeT YUHTHIBaTh JOMYCKH B pa3Mepax rodpHpoBaHHOro JHCTa MO
JIMHE ¥ IVPUHE, BHICOTE ¥ JUTHHE BOJIHBI, @ TAKOKE JOMYCKH 3aBOJCKOTO
H3rOTOBJIEHHA 3JIEeMEHTOB (Ha KPHMBH3HY, JUaMETP OTBEPCTHH,
paccTosHue MeXIy HUMH U Ip.).

OTKJIOHEHUA NEHCTBUTENBHBIX Pa3MEpOB H3TOTOBIEHHBIX
3JIEMEHTOB KOHCTPYKIHi OT MPOEKTHBIX ANt Tpy6 auamerpoM 1o 3,0 M
HE JAOJDKHBI TIPEBBINIATh 3HA4CHHEH, YKa3aHHbIX B Ta0n.4.

4.34. OCHOBHHIM THIOM COCHHMHEHMS CTAaHAAPTHBIX 3JIEMEHTOB
Mexay coboit mist TpyG orBepctueM 1,5 M u Gonee SBISETCS CTHIK
BHaXJIeCTKy Ha O0JTax.

JlomycKaeTcs IPHMEHEHHNE CTHIKOB JIPYTHX THIIOB IpH obecie-
YeHHH PaBHOMPOYHOCTH C OCHOBHO#M KOHCTpYKIWeii B BUIE MCITIOUESHNS,
eci 310 TpeOyeTcs N0 TEeXHOIOrAH MPOH3BOACTEA MOHTaXKHBIX paboT.
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Ta6nuuga 4

Pasmepsi Jomyckaemblie
OTKJIOHEHHS, MM

JlnuHa rogprpoBaHHOTO JIUCTA 2
Paccrosiaug Mex [y HEHTpaMHu 06pa3oBaHHbBIX
110 11abJIOHy CO BTYJIKaMH OTBEPCTHIA:

CMEXHBIX +0,7

KpaliHUX B pAy +1,0;
Jnamerpol oTBEpCTHIA:

10 17 Mmm +1; -0

Gonee 17 MM +1,5; -0
IIpocBeT ripy NOATUGKe MEX Ty U3NETHEM U
mabIoHOM. 2
Papmyyc rubku aneMeHTOB (IPOCBET MEXKY
mabnoHoM AMHOIM 1Mo myre 1,5 M u
[IOBEPXHOCTHIO CBATHLOBAHHOIO JIUCTA):

B CpenHeld yacTu 1

110 KOHIIEBBIM YJaCTKaM 4

Jns tpy6 nuamerpom 1-1,5 M Ha aBTOMOGHIIBHBIX JOpOTrax
PEKOMEHJyeTCs Ha NPOJOJIBHBIX CTBIKAX NPHUMEHATh KOHCTPYKIIMH,
obecrieyuBaloLIHe BO3MOXHOCTS IOCTAHOBKM GONTOB Ha HapyXHOH
TIOBEpXHOCTH TPYOs! (Hanpumep, (QIaHIEBbIE CTHIKH).

4.35. KoHeTpykimis KpymIsix TpyO oTBepcTHeM A0 3,0 M 1oipkHA
obecrediBaTh BOSMOXKHOCTD HX YKPYHHEHHOH COOpKH, TpaHCIOPTH-
POBKH U IIOC/IERYIOMIETo 00beIHHEHNs OTIENbHbIX OJIOKOR M CeKIHii Ha
CTPOMIUIOIIAIKE.

4.36. Ilpu uHAMBHOYATEHOM IIPOEKTHPOBAaHWM TPYO MOJIC3HAS
JUTHHA (paccTosHHE MEXKIY LHEHTPaMU KPaiHUX OTBEPCTHI HONEPESHHOTO
CTHIK2) CTaHAAPTHOTO IEMEHTa HODKHAa 06ecrieynBaTh HaJexKHOE
COBNAaJACHUE OTBEPCTHU B MOMEPEYHOM CTHIKE 3JIEMEHTOB HPH
MaKCHMAJILHO BO3MOXKHOM pa3Mepe JJIEMeHTa.

OtBepcTHa mox GONTH MONEPEYHBIX CTHIKOB JOJDKHBI OBITH
OBaJIbHOM (OPMBL, BEITTHYTOH BAOJB JUTMHHOMN KPOMKH JIHCTA.
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IIpu OTBEpCTHUSX IONEPEUHBIX CTHIKOB OBANBHOM (QPOPMEI
CTaHJapTHas JUTNHA STIEMEHTa MOKET GbITh YBEJIMYEHa I10 COTIACOBAHHIO
C 3aKa3YUKOM H MTOCTABITAKOM.

B ro¢pupoBaHHOM 3/1eMEHTE C 3aJaHHON KPMBHM3HOHM rpeGHH
KpaHHUX BOJH JOJOKHBI OBITH pacHONOXEHBI Ha €ro HapyXHOH
TIOBEPXHOCTH JJIEMEHTA.

Tlonepeunsle CTHIKM CileAyeT Ha3Ha4aTh KOHCTPYKTHBHO C
OTHOPANHBIM PACIONIOXKEHHEM GONTOB M IIOCTOSHHBIM PACCTOSHHUEM
(Imarom) Mexay OTBEPCTHAMH NOA GONTHI.

4.37. OrBepctua noj 60ONTH NPOAONBHBIX CTHIKOB JOJIKHEI
pacrosiarathCs WM B Ba pAja B IaXMaTHOM IOPA/KeE, B KaXIOM ARy
IO OZHOMY Ha BCeX IpebGHAX, WiIH BO BCEX BIIafMHAaX BoiH. PaccTosHue
OT OCH [IEPBOTO P2 OTBEPCTHI 10 KPOMKH JIACTA JOJDKHO COCTaBIIATh
45 MM, oT ocu BTOpOro psaxa — 115 mm. Jins Tpy6 oreepctrem 1o 3,0 M
OTBepCTHs MO 60T HPOJIONBHBIX CTEIKOB MOTYT PACHONIAraThCs B OTHH
PAA.

Jlns Tpy6 MMIOPTHO#H OCTABKH CXEMa PaCHONIOKEHHA OTBEpCTHMH
mox GONTHI MOXET OTINYaThcd OT YKAa3aHHOM, 4TO JOJMKHO OBITH
OTMeveHo B cepTH(uKare.

IIponosnbHble CTHIKM CMEXKHBIX 3BEHBEB CJIEMyeT Pacionararh co
B3aMMHO# CABW)KKOH Ha ORMH-YETBIPE 1ara, NMPHHATHIE Uil GONTOB
TIONEPEYHBIX CTHIKOB. CIBIKKa AOJDKHA ObITh MOCTOSHHOM JUIA KaXKAOH
OTAELHOH TPYOHL.

XapaKTepHUCTHKYU KPeTeXHbIX AeMEHTOB rOQ)pUPOBaHHBIX TPYO
OTE4ECTBEHHOTO MPOM3BOACTBA JOJDKHBI COOTBETCTBOBAThH JAeHCT-
BytouuM I'OCTam. [{ns rodpupoBaHHEIX TPYS HMIIOPTHOM MOCTaBKH
KpPETIeXKHBIE HIEMEHTHI JOJLKHBI OBITh CEpTHOULHPOBAHEL.

SAIIMTHBIE ITOKPLITHA U JIOTKH

4.38. OCHOBHBIM CPEHCTBOM 3aIIHTHl METAJUTMYECKUX rodpH-
POBaHHBIX EMEHTOB TPYO OT KOPPO3UH ABJIACTCA LMHKOBOE MOKPHITHE
C TOJIIMHOM Cyios He MeHee 80 MKM, HAHOCHMOE Ha BHYTPEHHIOIO H
HapyKHYIO IOBEPXHOCTH 3JIEMEHTOB.

4.39. Cpencrsa JONOIHHTEILHON 3aIMThI METAIUTHYECKHUX TPYO
OT KOPPO3MH CJICAYET Ha3HA4aTh HA OCHOBE JaHHBIX O KOPPO3HOHHOH
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aKTUBHOCTH (arpecCHBHOCTH) IPYHTOB OCHOBAHHSA, HACHIMH U
TIPOTEKAIOIIEH yepe3 COOPYKEHHE BOIBI.

4.40. CreneHp KOPPO3MOHHOM aKTHBHOCTH HEAPECHUPYIOIIUX
TPYHTOB OCHOBaHMS W HACHIIIM MO OTHOIIEHHIO K Tpybam cienyer
YUMTBIBATH [Ip¥ BHIOOpPE THIIa JONIOMHWTENBHON 3aINUTH MO JAHHBIM
J1aboparopHOro aHalM3a H OMPENeATh 10 BeJHIHHE YAETBHOIO
3JIEKTPOCONPOTHBIECHUs IpyHTa (cM. Tabn. 5) VmensHoe snekTpo-
CONpPOTHBIIEHHE IPYHTA HACBHIH H3MEPSAIOT B Kapbepe, U3 KOTOPOro
HaMeYeHO OTCHINATh 3eMIISTHOE HOJMOTHO (HACHINb).

ViensHoe 2MeKTPOCONPOTHBIIEHHE TOBEPXHOCTHOTO CJIOA TPYHTA
(ecnu He IPeXYCMOTPEHO OTCHINATH NOXYIIKY OCHOBaHHSA) M3MEpIETCS
1O ocy TPYOBI B MeCTax pacloioXXeHHs BXOJHOTO M BEIXOJHOTO
OTOJIOBKOB.

Ta6bnuna 5
VYrensHoe cOnpoTHBIIE-
HHe rpyHTa, OM - M Boxee 100 100-10 Menee 10
CreneHs KOPPO3HOHHOH Cnabo- Cpenne- CwisHO-
aKTHBHOCTH TPYHTa arpeccMBHasi | arpeccHBHafA | arpeccHBHas

VieneHOe 3MEKTPOCONPOTHRIEHHE IPYHTOB ONpPEAEIIeTCs [0
metonuke, usnoxerHoit B FOCT 9602-84.

4.41. OueHky cTeneHN KOPPO3HOHHON aKTHBHOCTH NpoTeKatonteit
Yyepe3 COOpYKEHHE BOABI MOXXHO HPOM3BOIHTh Ha OCHOBAHHY BE/THINHEI
pH (xoHIIEHTpaIMK BONOPOIXHBIX HOHOB) M CyMMapHOH KOHIIEHTPALHH
cyinsdaroB u xopuaoB (Tadn. 6).

Tabnuna 6
Konnenrpamma 8,0-6,0 Menee
BOIOPOAHBIX HOHOB 8,1-11,0 6,0,
(oBmexucnorHas 11,1-12,5 6onee
ArpecCUBHOCTD) 12,5
CymMmapHas KOH- Memnee | 0,5-5,0 | Bonee | Menee | 0,5u | Jhobas
HEHTpaums cyibga- 0.5 5,0 0,5 Gonee
TOB U XJIOPHIOB, I/
Crenens koppo3uoH- | Cnabo- | Cpenne- | CunbHo- | Cpenne- | CunsHo- | Critbro-
HOM aKTHBHOCTH arpec- |, arpec- | arpec- | arpec- | arpec- | arpec-
BOJIBI CHBHasj | CMBHAd | CHBH2s | CMBHAsj | CMBHas | CHBHas
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IpuMeHeHre METAJUIMYECKUX TPYO Ha XKENE3HBIX JOPOrax M
ABTOMATHCTPANAX B CHIBHOArPECCHBHEIX CPeJlaX HE pa3peliaeTcs, a B
cpeax CpefHearpecCHBHBIX JOMYCKAETCA MO CHENHAIBHOMY IPOEKTY,
COIIaCOBAHHOMY C 3aKa3YHKOM.

4.42. JononHuTeNsHBIE 3aIIHTHBIEC TIOKPHITHA TPYO NpH c1aboi
arpecCHBHOCTH CpeJibl Ha JKEJIE3HBIX AOPOrax H Ha aBTOMOOHIBHBIX
JIoporax cjieflyeT HaHOCHTH Ha Hapy>XHYIO H BHYTPEHHIOIO OBEPXHOCTE
aneMeHTOB TPY6. BHyTpH TpyOHl ycTpamBaeTcs OETOHHBIH WIIH
achansro6eTOHHEIH 10TOK. JIONONHUTENBHOS 3alMTHOE HOKPHITHE Ha
TpyOax B palioHax ¢ 3MMHVMY TeMIIeparypamy Hibke MuHyc 40°C cnenyer
yCTpauBaTh Ha OCHOBE MOJIMYPETaHOBBIX MAaTEPHAJIOB HE3aBHCHMO OT
arpecCMBHOCTH CPEHBL.

5. IIPABIJIA TPON3BOACTBA 1 IPUEMKHW PAEOT

OBILIYE ITOJIOXKEHMA

5.1. CrpouTenbHO-MOHTaXHEIE paboTHl 10 COOPYKEHHIO TPYO
JIOJDKHEI TIPOM3BOAMTHECS N0 YTREMHKHECHHOMY IMPOSKTY MPOM3BOACTBA
paboT, cocTaBneHHOMY Ha OCHOBaHHM pabouMx yeprexeil crienuami-
3UPOBAaHHEIMM OpHUrafiaMH, KOTOpHIE BBITIONHAIOT Bce pabGoOTH MO
BO3BE/ICHHIO COOPY>KCHHA.

CoopyskeH#e TpyO Py OTCYTCTBHYU IPYHTOYIUIOTHAIOUIHX MAIHH
W PYYHBIX MEXaHW3UPOBAHHBIX TPaMOOBOK HE HOMyCKaeTCs.

5.2. Coopyixerue TpyO IpH OTpULIATENbHOM TeMIIepaType Bo3AyXa,
a TalKe NPH MOJIOKUTEILHOM TEMNeparype BO3JyXa M HaIH4YMU
BEYHOMEP3IIBIX IPYHTOB JOJDKHO IIPOM3BOMTHCA B Kparyaiiliie CPOKH
6e3 mepephiBa B BBINOJHEHHH CIENYIOMMX OTAENBHBIX OCHOBHBIX
oniepauyii ¥ Bcex paboT B LieoM:

® DBITHE KOTIOBaHa;

® OTCHITIKA NOXYLIKH Ha MOJHYIO €€ BEICOTY;

® YCTAaHOBKAa CMOHTHPOBAaHHO¥H TPyOBI;

® yCTpOMCTBO rpyHTOBO# 060#MBI (IpU3MBI) 1O YPOBHS

TOPH30HTAILHOTO HAMETpa.
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TPAHCIIOPTUPOBAHUE 3JIEMEHTOB Y KOHCTPYKLIAN
TPYB

5.3. MeTaqnoKOHCTPYKIMH ¢ 3aBOJIa Ha IPUTPacCcOBOE MPOM3-
BOJICTBEHHOE NIpeAnpusTHe (IONUroH) ClexyeT AOCTaBIATh Oe3
NPOME’KYTOUHBIX IIEperpyzoK.

Ha nomuronax no/pkHbl OBITH OPraHW3OBAaHEI IUIOMIAAKH IS
CKJIaIIPOBaHNs IEMEHTOB, COOPKH CeKifHii TPyO, YCTPOMCTBA JIOTKOB
H JOTIOJIHATENHHOTO 3aIMTHOTO NOKPHITHS, C KOTOPHIX KOHCTPYKLHM
JOCTaRBJISIOT Ha CTPOMTETBHBIE IDTOMIA IKH.

Ha nepeBo3Ky ceKwuii TeM WM HHBIM TPaHCIIOPTOM COCTaBIISeTCS
TIPOEKT.

5.4. IlpuTpaccoBrle NMPOM3BOACTBEHHbBIC NMPEANPHUATHSA, Ha
KOTOPBIX POU3BONMTCA COOpKa CEKLMH TPYO, ClefyeT pa3MelnaTh U3
pacdeTa JOCTaBKM aBTOTPAHCHOPTOM WIM TPAKTOPaMH Ha OOBEKTHI
TOTOBBIX CeKLIHH, YKOMIUICKTOBAHHBIX 3JIEMEHTaMH Kperexa.

5.5. Ilpu nepeBOo3kKe METAJUVIOKOHCTPYKIUiT HEOOXOAMMO
MPHHMMATh MEPHI IIPOTHRB NOBPEXKICHNA IIMHKOBOIO H HOIIOHUTENFHOTO
TIOKPHITHIA UL FIPEOTBpaLeHU AeOpMaiHH SIEMEHTOB (CM. 1.1 5.8-
5.12).

ITorpy3ky 4 pasrpy3ky 3JI€MEHTOB KOHCTPYKHMH M MaKeTOB
cienyeT npou3BOoANTH kpanamu (aBToMoGuiabHbiMH KC-2571B
I'PY30MOXBEMHOCTBIO 7 T) C IPHUMEHEHHEM CIIeNHANBHEIX CTPOTIOB H
TpaBepc. [ToxbeM 3IeMEeHTOB Wi TAKETOB CO CTPOMOBKOM 33 OTREPCTHA
3aMpeImaeTcs.

3anpermaercs cOpachIBaTh FEMEHTHI WIH NAKETH M3 HAX M CEKLIAH
Tpy0 ¢ TPaHCIIOPTHBIX CPELCTB.

3BeHbs TPYO AUaMeTPOM 10 3 M pa3pemiaeTcs nepeKaTbiBaTh Mo
TOPHM30HTAJIBHOHN IIOMA/IKE.

5.6. TIpu norpy3ke Ha >KeJIe3HOMOPOXKHBIH COCTaB HOPMAJIbHOMU
KOJIEH M pa3rpy3Ke C Hero MaKkeTOB IEMEHTOB H CeKLHii TPyO HOILKHbE
BBITOJIHATECA TpeGoBaHuA «TEXHHYECKHX YCIOBMif MOTPY3KH H
KpereHus rpy3oB», Mocksa, 1990, «Tpancnopr».

5.7. CxnaaupoBaHue HAKETOB OQPUPOBAHHBIX 3JIEMEHTOB
JO/DKHO obecnieynBaTh yNoOCTBO CTPONOBKM M ocMoTpa MX. Ilakersi
3JIEMEHTOB ClIelyeT YKIaAbiBaTh BEPTHKABHO (Ha peOpo) B mrrabens ¢
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MIpUMEeHEHHEM JePEeBSHHBIX MPOKIIANOK; B ITabeib yKIaabBath He Gonee
TPeX PAROB MAKETOB.

3aMKHyTBIE CeKIMH TPYO TMaMeTpOM JI0 3 M CIIeAyeT YKJIabIBATh
IO BBICOTE He GoJiee 4eM B TPH pAa Ha ASPeBsHHbIE MOAKIIaNKH.

5.8. TlakeTsl 2IeMEHTOB B JKEJI€3HOAOPOKHBIN IOABIKHOI COCTaB
cnefyeT YCTAHABIMBATh B BEPTHKAILHOM MOJOKeHHH (Ha pebpo) He
Gornee yeM B ZBa psa, NPUMEHA HeoOXOUMOE KPEIUIEHHE H HPOKIIARKI
U3 JI0COK.

TIpu norpyzke Ha 6opToBEie MatmuHb Tana 3WJ1 4327/31J14331,
Vpan 4320, MA3 437940, KamA3 53208/KamA3 53218, MA3 6422
TaKeThl TO(QPHPOBAHHBIX JIEMEHTOB HEOOXOMMMO pa3Melarb B ONHH
pan, yCTaHaBIHBadg MX Ha peOpo, MeXQy NaKeTaMH YKIafbIBaTh
TPOKJIAJKH U3 TOCOK MK GpycheB.

Pa3MemeHue T1akeToB ropUpOBaHHBIX 3JIEMEHTOB Ha TpPaHC-
MOPTHBIX CPEACTBaX AOJNKHO NPH TPAHCIIOPTHPOBKE HCKIIOYATH
BO3MOXXHOCTH Heynpyrux aedopmaiuii roppos, nOBpeXICHUSL
3aIIHTHOTO NOKPHITHA JIEMEHTOB H CeKIHH TpyO, a Takxke HX
MOHTaKHbIX OTBEPCTHIA.

5.9. Ilorpysky cexiiii Ha aBTOMaIIHHEI ¥ Pasrpy3Ky HX CIeayeT
ocyuecTsiaTs aBToMoOmnbHEIM kpaHoM (KC-2571B). Crponosky
CeKIMif He06X0IUMO TPOU3BOXHTD MEHHKOBBIM KAHATOM HIIH TPOCOM C
MpOKNafkolf u3 Ope3eHTa WM APYroro MaTepHaia, HCKIOYAOIEro
BO3MOKHOCTB MOBPEKACHI IIMHKOBOIO H IOTIOHATEILHOIO 3aL{HTHOrO
TOKPBITHS.

5.10. Ilpu morpyske Ha TPaHCHIOPTHBIE CPEACTBA NEMEHTOB H
cexupii Tpy® ¢ HaHECEHHBIM JONONHUTEIILHBIM 3aIUTHBIM IOKPHITHEM
HX CllefyeT yKIaJbIBaTh Ha ONOPHEIE GPYChs C MPHOUTHIMH K HUM
KTYTaMH FEpPHUTA WIH NPOKIANKaMH, MOKPHITEIMH Pa3AcIATEIbHBIMA
npocroiikaMu napapuHUPOBaHHOMN MM GUTYMHHHPOBaHHOH OyMaru.

YCTPOMCTBO OCHOBAHMS

5.11. VcrpoiicTBO €CTECTBEHHOrO OCHOBaHHMSA, B TOM YHCJE C
3aMeHOM rpyHTa, METaJUIMHECKUX FOGPUPOBAHHEIX TPYO AHAMETPOM IO
3 M JONMXKHO BKJIIOYATh KOMIUIEKC paboT, KOTophlif HEOOXOAMMO
BBINOTHATD Hj1 00eCNeMeHHsA pPaBHOMEPHOrO H HaJIe)KHOrO OIMMpaHHs
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KOHCTPYKLMH Ha TPYHT, yIUIOTHEHHBIH Ro 0,95 MakcHMajipHOM
CTaHJIapTHOH IUIOTHOCTH.

Ilpu ycrpolicTBe mecyaHo NMOAYIIKH Ha €CTECTBEHHOM OCHO-
BAHMM WIH Ha TIOATOTOBJEHHOM I'PYHTOBOM OCHOBaHHH (IIpH 3aMeHE
FPYHTA) 0 BHIPE3KY JI0XA 110 TPYOY IPYHT MOAYIIKH TAKOKe NOIIEKHT
YIUIOTHEHUIO 10 0,95 MakcCUMAaJIbHOM CTaHIaPTHOM MJIOTHOCTH.

JUist BONOTIPOIYCKHBIX COOPYXEHHH M METAUTMIECKHMX rodpH-
POBaHHEIX 3/IEMEHTOB (Kpyribix TpyO nuamerpoMm Gonee 3 M, Tpyd
NOHMKEHHOM BBHICOTHI, SJUTUIICOBAAHBIX) KPOME 3aMEeHbl TPyHTa
OCHOBaHHs MOJKET YCTPaMBaThCH MeMOpaHa U3 00BEMHOM reopemeTKu
B o6oiiMe M3 apMHPYIOMIHX MOJOTHHIN reotekcTns. Ha ckambHBIX H
MOJYCKAJTbHBIX OCHOBaHHSX MeMOpaHbI He YCTPauBaIOTCA.

5.12. PaboThI 110 MOArOTOBKE OCHOBAHMA BKIIOYAIOT:

- BBIPE3Ky KOTJIOBaHa Ha NIyOHHY 3aMEHBI KOHJMIMOHHBIM

TPYHTOM;

-  TPaHCTIOPTHPOBKY H YK/IaIKy KOHAMIMOHHOTO IPYHTa H IPyHTa
TIONYILIKY;

- YIUIOTHEHHE TPYHTA €CTECTBEHHOTO OCHOBAHMA M TORYNIKHA
oA TPyOY TPYHTOYIUIOTHAIOIAMY MalMHaMH (BHOpOKaTKamMuy
AY-476 wim 1V-85);

- YCTPOMCTBO MeMOpaHBI ¥ ITOAYIIKH C HPUMEHEHHEM 5KCKa-~
BaropoB (Tuma D0-3323A, 30-4225A umu 3kcKkaBaTropa-
riasuposipka EW-25V1.010);

- HapesKy JIoxa roj TpyGy MpHCOCOONECHHBIM JUIA STOM Henu
asrorpeiinepom J[3-122B-7, 060pyROBaHHBIM CIIELHABHBIM
npo(IbHEIM HOXOM, WK GynpaozepoM b-170 ¢ ananoruHeM
ofopynoBaHueM OTBaJIA.

5.13. TpyHT HOQYINKH WIH TPYHT, YKIAXBIBAEMbIi B3aMeH caboro
IPyHTa OCHOBaHHS, CJICAyeT OTCHINATH B KOTIIOBAH U YILTOTHSATH CIIOAMH.
Kaxapiif coit TommmHo# He Gonee 0,6 M A0/DkeH OBITh YIUIOTHEH He
MEHee, 9eM 32 ABA NPOXOJa 10 OTHOMY CIIEHY.

Ilpu yruioTHEHUH rpyHTA [THEBMOLIMHHBIMH KATKaMH, HallpuMep
AY-100 wru AY-101, TommuHy cnos ciaenyer npuHuMars 0,2 wnu
0,3M.
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Ilocne ymioTHeHHS NOAYHIKY ClieAyeT OTCHIIATh HYJIEBOM cioii
IPYHTA H YIUIOTHHUTD €10, HCTIONB3Ys Te e MALIHHE] ¥ TY JK€ TEXHOJIOTHIO,
YTO ¥ NPH YCTPOACTBE NOMYIIKH.

Ecmi Tpy6a ycTaHaBIHMBaeTCA HEMOCPEICTBEHHO Ha TIOAYIIKY, TO
MOBEPXHOCTH NMOMYIIKH NPHAAeTCs TpeOyeMbiii CTPOUTENBHEIH MOALEM.

IIpaBHABLHOCTH CTPOHTENHFHOIO HOXBEMa (BEJIMYMHOI COIIacCHO
1. 3.6) KOHTpONMpYETCS HHBEJHPOBKOM He MeHee YeM B TPeX TOUKax:
TIOZ OCBIO MYTH M KOHIIaMHM TPYOBI.

5.14. Ecnu mpoeKToM NpefyCMOTpEeHa OTCHIIIKA HYJIEBOTO CJIOS
rPyHTa Ha IIpeIBApUTENHHO YIUIOTHEHHOE OCHOBAHHE, TO NOCIICAHEE B
9TOM CJIydae JOJDKHO ObITh YIUIOTHEHO HA INMpPHHE He MeHee 4 M B
KaXIyI0 CTOPOHY OT OCH TPYOb! VI OAHOOYKOBEIX TPYO H He MEHee
Dn+(n-1)b+4 m1g MHOFOOYKOBBIX TpYO MO TO#H 2Ke TEXHOJIOTHH, 9TO H
noxymka (mi. 5.14 u 5.16), tne D — guamerp Tpy6, n — 4MCHO OYKOB,
b — paccrosHue MeXIy OCAMH TPYO.

5.15. Ilpm ycTpoiicTBe OCHOBAaHHSA, KOTla B HEM HeoOxomuMa
BBIpE3Ka JIOXKa TIOA TPYOY, ee ciefyeT MPOM3BOMMTH aBTOrpeizepoM
Mapku [[3-1225-7, o6opynoBaHHEIM DPOgHITHPOBAHHEIM HOXKOM (110
npemoxennio [THAVICa), niu HagepHo GynbA03epoM ¢ Hocaeayromei
OTZENKO# BPYUHYIO MO WabJIoHy ¢ pagiycoM KPHBOIMHEHHON KPOMKH,
PaBHBIM panuycy TpyOm nmo cpenHed nuHMM rogpos. OTKIOHEHHE
npo¢iIIA FPYHTOBOTO JIOKA OT 1ab/I0Ha He NOJDKHO NPEeBBILIATE 2-3 CM.

5.16. Ilocne ycTaHOBKH TPYOBI B NPOEKTHOE MOJIOKCHHE HA
NpodWINPOBaHHOE JIOXKE CIIEHyeT Tepes yCTPOMCTBOM I'PYHTOBOH
060HMBI IIPOH3BOIUT MOACHITIKY TPYHTA B 3330PbI MEXKAY HOBEPXHOCTBIO
HIDKHEH 9acTH TPyOBl U IPYHTOBBIM JIOKEM H €ro YIUIOTHEHHE
OEH3NHOBLIMH WM IU3eNbHBIME TPaMOOBKaMH (HanpuMep, Tuna AVS
wm ADS 70/DS 68) ¢ nonmursIkoBKoii BO BriaziuHax rodpos. Tpam6osku
TIpH YIUIOTHEHHMH IPYHTa Pa3MEIaloTCcs Ha PACCTOAHMH 5 CM OT rpebHeit
ropos.

Hynegoii crnoit rpyHTOBO# 000#iMBI HEMOCPEACTBEHHO BO3JIE
TPYOHI CIIEAYeT AOYTLIOTHSATS BuOpokarkamu JIY-74 wm 1Y -85 3a onun-
J(Ba MPOXOZia MAIUMHBI BIOJE CTEHOK TPYOE!. B ciydae Henons30BaHus
VIS YIUIOTHEHHs TpyHTa 06oiimMbl nHeBMOKaTkoB JIY-100 wm IY-101

39



JIOyTUIOTHEHHE HyJIEBOTO CJIOf BO3JIE CTEHOK TPYOH! ClleTyeT IPOH3BOIUTD
Py4YHBIMH TpamMGOBKaMHM wid BUOporumtamu thia AT-12, AV-900.
Ecnu Tpy6y ycTaHaBIHBAIOT Ha IVIOCKOE OCHOBAHME, TO TTOZCHIIIKA
rpYHTa B HIDKHUE 9ETBEPTH TPYOLI C YIUIOTHEHHEM TPaMOOBKaMH HIIM
BUOPOIUINTaMH C NOAINTEIKOBKOM MPOH3BOXMTCA AO OXBATa TPYOBI
rpyHTOM He MeHee 4eM Ha 120°. Ilocnenyrolinee yIUIOTHERHE TPyHTa
BO3JIE TPYOHI IIPOU3BOMAT TaK XK€, KaK IPH CIPOQHIHPOBAHHOM JIOKE.

Puc. 4. Bvipesxa zpynmoeozo nosica no wabnony:
1 — wiabnon; 2 — nooxnaoka u3 6pycvee; 3 — Hyneeol cnoil;
4 — eepx nodyuku

5.17. Ilpu ycTpoiicTBe OCHOBaHHMS B 3HMHEE BpEMS JUIA 3aMEHBI
rpyHT2 OCHOBaHHA M YCTPOMCTBA IOAYIIKH Pa3pemactcs MPHMCHATD
TONBKO Tayblil (CyXoH, HecCMep3Muiics) TPYHT M YIUIOTHATE €ro
TpaMOyIOIUMH MaIIMHAMH [0 MEPE OTCHITKH, He JOIyCKas CMep3aHus
B PBIXJIOM COCTOSIHHH.

5.18. KomtoBaHs! Hox NpOTHBOMWIBTPALIHOHHBIE SKPaHEI CIICAYET
OTpEIBaTh apaJUIENHHO C MOATOTOBKOH KOTIIOBaHa O/ HOAYIIKY M IIOCIIE
yRaNeHHs BOIBI 3arONHATh (B 3aBHCHUMOCTH OT TpeOoBaHMi TIpoeKTa)
6eToHOM, NIHHOMEOEeHOYHOH I NEMEHTHO-TPYHTOBOH CMEChIO C
TOCJIOMHBIM YTUIOTHEHHEM BHOPOIUIMTAMH.
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MOHTAX
O0mue noNOKeHAA

5.19. B 3aBHCHMOCTH OT MECTHBIX YCJIOBHIf MOHTHPOBATH TPYObI
JuaMeTpoM 110 3 M ¢ 60 TOBBIMH CTHIKAMH BHAaXJIECTKY Ha CTPOMTENILHOM
wiomazke ciiefyeT U3 CeKLui, NpeaBapHTENbHO COOMpaeMBIX H3
OTHENbHBIX JIEMEHTOB. BOXONIPOIYCKHEIE COOPYKEHHA apOYHOTO THIA
U TpYOBI GONBIIAX AHAMETPOB MOHTHPYIOT M3 OTAEILHBIX JJIEMEHTOB
Ha cTpoiiuiomanxe. PekoMeHaAyeTCA B 5TOM Clly4ae Ha IIOJMIOHaX
TIPOBOOUTE KOHTPONBHYIO COOPKY M YKPYIHEHHE 3JIEMEHTOB 10
raGapuToB, yIOOHBIX K epeBoske (2 — 4 JikcTa).

Korza BO3MOKHa IOCTaBKa CeKIii TpyO Ha 00BbEKT aBTOMOGHIIAMK
WM TPaKTOpPaMH M YCTaHOBKa HX KPaHOM, 0COOEHHO B paifoHax ¢
pacyeTHOH MMHHMAJIBHOH TeMrepaTypoii Hapy)KHOro BO3ZyXa HIDKE
MuHyc 40°C, croco6 MOHTaXa U3 CEeKIMil U YKPYITHEHHBIX EMEHTOB
nomxes 6uITh OCHOBHEIM. IIpu 3TOM pexoMeHyeTcsa MPOM3BONHUTH
MOHTX TPYD «C KOJIEC» Cpa3y B MPOEKTHOE MOJIOXKECHHE.

JinuHy cexnuii cnenyeT Ha3HAYaTh MCXOAA W3 3aJaHHBIX
TIPOEKTHBIX JUTHH BOJOMPOITYCKHBIX TPYO N pekOMEHAyeTCs IPHHAMATh
He Gonee 10 M. B npoMeKyTOUHBIX CEKIMAX YHCIIO 3BEHBEB HODKHO
OBITE HEUETHBIM.

5.20. C6opky Tpy6 cienyeT OCyIeCTBIATH COINAaCHO MOHTaKHOM
cXeMe, OTpefiensieMoii B Mpoexre NPOU3BOACTBA pabor. MoHTaXHAL
cXeMa JIO/DKHA TIPe{yCMaTpHBATh: MOPAAOK YCTaHOBKH ro()pHpPOBaHHBIX
3NIEMEHTOB NP cOOpKe ¥ OOBEIMHEHNH CEKIMiA, IOPIIOK NEPEBO3KH
CeKIMMH, MOPANOK YCTaHOBKH GONTOB, CXeMy CIeLHABHBIX CTKEK,
OCHACTKH W MOAMOcCTei# JUid KperuleHns Tpyo xuaMeTpoM Gonee 2 M B
MONEPEYHOM CEYEHHH BO BpeMsa cOOpKH.

5.21. B KOMIUIEKT MHCTPYMEHTOB I MOHTaXa TPyO MOJDKHBI
BXOJIMTH TOPLIEBBIC KITOYH, JIOMHKH, KPIOKH C KONTBLIAMHM, AEKTPHYECKHE
WIM [THeBMaTHYECKHE raiKoBepThl, MOJIOTKH, 10 MOHTaXHBIX 6OITOB
IUIMHO#M 75 MM TOTO Xe AHaMeTpa, 910 U paboune Gorrst. Jtu GonTHI
crieyeT NMPUMEHATH IS BDEMEHHOM CTAKKH ropHpOBAHHEIX JIHCTOB,
H OHHM He JOJDKHB! OCTABATHCS B KOHCTPYKIMH.
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5.22. IlpoeKT mpou3BOACTRa paboT XO/IKEH YIHTHIBATH OCOOEH-
HOCTH YCTaHOBKH METaJUIOKOHCTPYKIMII B MPOEKTHOE MOOKEHHE B
33aBHCHMOCTH OT BEPXHEro O4YEpPTaHMs MOAYMKH moa Tpy6y. Ilpn
OCHOBaHMH, CIUIaHHpPOBaHHOM 6e3 ycTpoiicTBa joxa gis Tpy6
IHAAMETPOM J10 3 M, JOIYCKAIOTCA MOHT2)K TPYOHI PAZOM C IPOEKTHOIM
OCBIO W MoCienylomas HakaTka €€ B MPOEKTHoe nosoxkeHue. Ilpu
CcnpoGHIIHPOBAHHOM OCHOBaHHH JI0Xa CeKuuH TPyOwl ciexayer
YCTaHaBIMBaTh KPaHOM H OOBEIMHATH Ha MECTe.

5.23. Mourax Tpyb CO CKOIIEHHBIMM OTONIOBKAMM HOJIKEH
HaYHHAThCA cO cOOpKM (yHAaAMEHTHON 9acTH HU30BOTO OTOJIOBKA C
MOCTEAYIOMEH YKIaaKoH MeTaIHYeCKHX KOHCTPYKIMH COOPYXECHHA
(cexiuii, 3MeMEHTOB) H 3aBEPIICHAEM YCTPOICTBA OTOJIOBKOB.

COopka cexnmii B YKpynHEHHE 3/IEMEHTOB RA NOJIATOHE

5.24. Hlepen cGopkoii cexuit Tpy6 AmamMeTpoM o 3 M H
YKPEIUICHHEM 3JIEMEHTOB TPY6 GOJBIIMX HMAMETPOB BBINONHAIOTCS
MIOArOTOBHTEbHbIE PabOTHI: pa3MEIAloTCA AKeThl C rodpUPOBaHHBIMU
3IIEMEHTaMH, OKAHMJISIOLIHE YTOJIKH, SIIHKH C KPENekoM, HeOOXONMMBIiA
HMHCTPYMEHT H, €CJIM Tpebyercs, nepeiBHKHAA 3ICKTPOCTAaHINA U
KOMIIpeccop.

5.25. PexoMeHgyeMas 1OCIIEN0BATENbHOCTD YCTAHOBKH 2IEMEHTOB
TIpH c6OpKe CeKIHii:

e cobparh 3BeHbS B BEPTHKAIHHOM IOMOKECHHH (7€MEHTHI
YCTaHABIMBAIOT HA Pe6po) C MOCTAHOBKOH OrpaHHYEHHOrO
qucia 6ontoB (3-4 Gonrta) B CepeMHE MPOAONBHBIX CTHIKOB.
Hpu 3toM omuH TOpen 3JleMeHTa MOMKCH HAXOMHThCA Ha
HApYXKHOM MMOBEPXHOCTH 3BCHA, a APYToil — Ha BHYTPEHHEH.
Bo BTOpOM pAnxy MPOHONBHOrO CTHIKA HE MOMKHO OBITH
OTBEPCTHH Ha HapyXHBIX rpcOHAX BOJNH, B MpPaBUIHHO
cobpaHHBIX 3BeHBAX TPYO Bce MAPKH 3/IEMEHTOB JOJDKHEI ObITH
BH/IHBI;

®  3BEHBA ITOCNE/IOBATENBHO YCTaHABIMBATh B FTOPM30OHTAILHOE
TIOJIOKEHHE HA JAepeBsIHHBIE OPYChs, YIOMKEHHBIE BAOID CCKLM
Tpy6h! Tax, YTOOB! IPONOSIBHEIE CTHIKH B HUX GBLIH Ha OIHOM
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YPORHE, a paclON0OKEHHE HAXJIeCTa MEMEHTOB B COSAMHAEMBIX
3BEHBAX GBLIO CTPOrO ONMHAKOBO;

B CEKIHIO 3BeHbS O0BERUHAIOT CTAHAAPTHEIMH 37IEMEHTaMH.
Ilpn ycTaHOBKE 3THX SJIEMEHTOB B MECTAaX CTHIKOBKH TPeX
JIHCTOB He JONYyCKaercsd COMpHKacaHHe IBYX JIMCTOB,
BXOJMIIMX B OZTHO 3BeHO, I103TOMY KadKITbIii COEAMHMTENbHBIH
3/IEMEHT OHMM TOPIIOM BBOZAT B 3a30p MEKAY JI€MEHTaMH
paHee cOOpaHHBIX 3BeHBEB. [IPOZONBHEIE CTHIKH B 3BEHBAX
PacHoJIaralorT ¢ NepeBA3Koi — B3aUMHOM CABMXKOH Ha
BENMYHHY, PABHYIO OZHOMY-YETHIPEM IMaraM OTBEPCTHIH
HIONIePeYHEIX CTBIKOB. BeMnYHHy CABHKKM MU KaXA0M
OTAENBHOH TPYOBI IPHHMMAIOT MOCTOAHHOMH;

NpH YCTaHOBKE COETMHUTENBHBIX aNeMeHTOB (cOopKe cexipi
1 BX o0beIMHeHUN) GONTHI B KOJIMUECTBE 34 INT. HAKUBIINIOT
BHaYalle B CPEIHMX YacCTIX NPONOABLHBIX H HOIEPEIHBIX
CTHIKOB;

nocje oObeMHEHHA B CEKIMIO HEOOXOMMMOro KONMAYECTBa
3BeHbEB YCTAHABIMBAIOT OcTajibHble G6onThl. [locnexHuMu
CTaBAT GOJTHI B MECTAX COEAMHEHHS TPEX AEMEHTOB;
3aTAruBaiOT GONTH ANMEKTPHISCKHMHU TafkoBEPTAMM MIIH
NHEBMAaTHIECKUMH, 00eCTIeTHBAIOIMMH BeJIMIHHY MOMEHTa
3ampKkH 15-20 kre-Mm, a Takoke TOPUEBBIMH M HAKBAHBIMH
raeyHsiMu Kmodamu. Ilpu 3arsxke 6onroB Heobxoaumo
CIENUTH 32 MPABIIBHOCTHIO TIOMOKEHUA IUIOCKOBBIMYKIIBIX H
TUTOCKOBOTHYTHIX Iaif6.

5.26. Ipu cGopKe YKPYITHEHHBIX JEMEHTOB ¥ CEKLIHi TpyD GomTHl
B HPOAONBHBIX CTHIKAX CIefyeT CTaBHTH HA PACCTOAHHM He MeHee 15 cm
OT TOPLOB KOHUEBHIX 3BeHbEB CEKLMH. IIOCTABNEHHBIC B KOHLEBHIX
3BEHBAX GOMTHI HE JOJDKHBI 3aTATUBATHCS, UeM 06/1erdaeTcs roCTaHOBKa
CTaHJAPTHBIX 3/IEMEHTOB C 3aBECHHEM HX B 3a30PBI POOIGHBIX CTHIKOB
MENKIY SMEMEHTaMH TOPLEBBIX 3BEHBEB.

MonTax TpyO AEAMETPOM 0 3 M H3 CeKnMil

5.27. Monrax TpyObl cefyer OCYIHEeCTBIATE Ha CIUIaHHPOBAHHOM
OCHOBaHMH MO OcH TPYOBI (160 psaom). CeKuHU YKIaAbIBAIOT HA
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nepeBsiHHbIe Gpychst I GEeCrpensITCTBEHHOM NOCTAHOBKH GONTOB B
HIDKHEH 4acTH.

5.28. Cexiuu B IPOEKTHOE ITOJIOXKEHUE, KaK MPaBWIO, CISHyeT
yCTaHaB/IMBaTh aBTOMOGHIBHBIM kpaHoM Turna KC-2571. IIpu cTtponoske
CeKUMil JOJDKHBI OBITh MPHHATHI MEPHI, HCKITIOYAIOIHE BO3MOXHOCTD
MOBpPEXACHUA 3aUHTHOTO NMOKPHITHA. CTpPONbl pasMemaloT Ha
PacCTOSHUM YETBEPTH IUTMHBI CEKUMH OT MX TOpLOB. PekoMeHAyercs
CTPOTIOBKY BHIIOJIHATE C MPOKJIAAKAMH H3 JOPHHTA.

5.29. O0beAHHEHHE CEKLIHHU CieyeT MPOU3BOAUTH COINIaCHO
cxeme, NpUBEASHHOM Ha pHC. 6. BHavalie Topimb! ceKiiiii aBTOMOOHWITEHBIM
KPaHOM CTaBAT TaK, YTOOBI IPOXOJIEHBIE CTHIKA OBLITH PaCTIONOKEHbI Ha
OJIHOM YPOBHE, 3aT€M YCTaHABJIUBAIOT COSIMHUTENbHBIE AEMEHTHI.

Co6opxa Tpy6 B3 OTAEJHHBIX 71EMEHTOB

5.30. C60pky TpyObI peKOMEHyeTCS OCYMIECTRIATS M0 OXHOM H3
IBYX MPHHLUMITAANBHBIX CXEM.

e Ilo meproii cxeMe TpyOy HapamHBalOT CTaHAAPTHHIMHU
3jleMEeHTaMH MO3BEHHO, coOMonas YeTKylo IocieJoBa-
TENBHOCTD MX YCTAHOBKH. DJIEMEHTHI NEPEHOCAT H YACPXKH-
BAIOT B HEOOXOMMOM TIOJIOXKEHUH CIEIMAIbHBIMU KPIOKAMH.

IleHTpOBKY OTBEpCTHI B 3MEMEHTax IUI1 YCTAaHOBKH 60nTOB

OCYIIECTBIAIOT OIPABKAMH, BCTAB/IASL HX B OTBEPCTHSA, PACHIOJIOKCHHbIE
PSIOM C OTBEPCTHAMM, B KOTOphle BcTaBngror Goir. Ilpu ycraHoBke
9JIECMEHTOB B MeCTaX HaXJeCTa TPeX JHCTOBR He NAOMyCKaeTcs
COIIPHKACAHKE JBYX JIMCTOB, BXOIAIIHX B OfHO 3BeHO. COOpKy cremyeT
[IPOM3BOAUTH C YCTAHOBKO MAHMMATEHOTO KOJIUeCcTBa OOJITOB: BHaualNe
ctaBsaT 2-3 60onTa HAa CPEAHUX Y4YacTKaX MPONOJBHBIX M NONEPEYHbIX
CTBIKOB, IOCJI€ 4ero NPOM3BOMAAT CTSDKKY B MECTaX COENMHEHHA Tpex
3JIECMEHTOB JIMHHBIMH MOHTaXXHBIMH 6ONTaMu, KOTOpEIE 3aTeM
3aMeHsIOT 06bIuHBIMHE. TTocnie HaXkuBiIeHNs 6OITOB B OUEPETHOM 3BEHE
MPOAOJDKAIOT COOPKY CIIEXYIOLIEro y4acTKa TpyObl, a B MPEABIIyIIEM
3BEHe TPOU3BOAAT YCTAHOBKY M 3aTSKKY BCeX OONTOB.
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N w.  3BEHO A (3neMeHTH 4, 5, 6)

3seHo b
(anements 7, 8, 9)

Puc. 5. Coopxa cexyuu mpyos: u3 3eenves (d = 1,5 m, 6ud c mopya):
yugpamu noxa3an noPAOOK yCMAHOBKU INEMEHMOE;
a — cosuxcka (3abez) npoOONLHBIX CIMBIKOS

¢ [lo BTOpOIi cCXeMe BHa4YasIe BBIK/IA/ILIBAIOT HIDKHHE JIEMEHTEI
Ha BCIO JUIHHY TPYObI, 00be/ i s uX GoJITamu B cpeiHeli JacTu.
3areM ycTaHaBIMBAIOT M0 {BA XPYTHX ANIEMEHTA 3BEHBEB Yepe3
onHo 3BeHo. [lasiee ocIe10BaTEIEHO MOHTHPYIOT OCTaBLIHECH
9JIEMEHTHI NPOIYIIEHHBIX 3BE€HBEB, 3aBepIlas MOHTaX
MOCTAHOBKO# H 3aTDKKOH BceX GOTOB.

Mexty 3BeHOM, B KOTOPOM 3aTATHBAIOT BCe GOMTHI, H COGMpaeMbiM
3BEHOM JOJDKHO OBITh He MEHEE TpPeX 3BeHBEB ¢ HAKHBICHHBIMH
Gonramu.

5.31. ITpu MoHTaxXe TPYO Ha CTPOMTENBHOM IUIOINAAKE MOTYT ObITH
OCYIUECTBJIEHB! TaKKe TpeBapUTeNIbHas cOOpKa 3BEHBEB M MOCIE-
gywomee ux obbenunenne. s Tpy6 nmameTpom xo 3 M Takas
TEXHONOTHA COOPKH SBIIACTCSA NPEANIOYTHTENBHOM.
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Puc. 6. Pazmewenue 601moe npooonsHozo cmoika:
1, 2 — nepeutii u emopoii pad 60n1moe eHympene20 1ucma

3BeHbA COOMPAIOT Ha CTIELMATLHO MOATOTORNIEHHOM IIOIIAZKeE C
JIEpEBSHHBIM HACTHIIOM B HETIOCPEICTBEHHO# OJIM30CTH OT COOPY>KaeMO
TpyOsl. CoOpaHHbIEe 3BEHBS YCTAHABIMBAIOT KPAaHOM Ha OCHOBAaHWE,
TIONKJIa/(BIBAA MTOJ KAKAOE 3BEHO AEPEBAHHbIC OPYChI H OPHEHTHPYS HX
BIOJIB TPYOBI (TIOCTE YCTAaHOBKHM M 3aTSDKKH BCeX GONTOB Gpychs M3-1oj
TpYOHI YAQJIFIOT), IPOEKTOM JIOJDKHBI OBITH IIPeyCMOTPEeHbI IEPEHOCHEIE
TOAMOCTH.

I1pu c6opke Tpy6 nuamerpom Goliee 3 M yCTpauBaroT MOAMOCTH
BHYTPH TpYOEI BBICOTOH 1,3 M H pa3mepoM B IutaHe 2x2 M; IIpH cOOpke
Tpy® AMaMeTpoM 2 M NIOAMOCTH YCTpauBaroT Beicotoii 0,5-0,8 M.

5.32. OxaiimMyIoNHe YTONKY YCTaHABTHBAIOT, KOIZA B IPOJOb-
HBIX CTHIKAX TOPLEBBIX 3BEHHEB TPYObI GOJTHI, PaCHONIOXKEHHBIE HA
paccrosiaum 0,3-0,5 M OT TOPLIOB, He 3aTSHYTEL.
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Puc.7. Coedunenue dsyx cekyuii:
1, 2, 3 - nocnedosamensHoCmb yCMANO0BKU COCOUHUMETLHBIX
nemenmos; A u B — mopust cexyuii; a — cosusicka (3abez)
npooOONBLHBIX CMBIKOS

YCTPOMCTBO JOMONHUTEJILHOTO 3AILIUTHOIO
ITOKPBITHA

5.33. lononHWTEAbHOE 3AMMUTHOE NMOKPHITHE METAJLUIOKOHCT-
pyKumit TpyG BHITIONHAETCS C NPHMEHCHHEM MACTHK, [OJIMMEPHBIX
JIaKOKPaCOYHBIX MAaTePHANOB WIM 5Majieif B COOTBETCTBUM C TpebO-
BaHMAMM NIPOEKTA.

5.34. Jlnsa KONOIHUATENBHOMH 3aIIUTHI OT KOPPO3HH OLUHKOBAHHBIX
U OKpAIIEHHBIX ro(pupoBaHHBIX TPyO oTBEpcTHEM HO 3 M pexo-
MeHlyeTcd HaHeCCHHe NMOKPHITHS Ha OCHOBE NPHMEHEHHS OZHO-
YIIaKOBOYHON MaCTHKH X0JIoAHOH cymikH «epMokpon», TY 2513-001-
20504464-99. 3apon-usroroeurens 1 nocrapmuk — OAO «Kpoxoc CII6»,
r. C.-ITerep6ypr.

MacTHKa IpHMEHseTCs B BUAE JBYX, TPEX CIIOEB — IPYHTOBOYHOTO
€105 H TOKPBIBHBIX Cl0eB obueit TommuHoii 0,5-1,0 M. I'pyHTOBOUHSBIH
COCTaB NPHUFOTOBIETCA Pa30aBIeHUEM MCXONXHOH MacTHKM yaifT-
CNHPHTOM, HU3KOKMIAINUM GeH3HHOM, OyTHiaameTaToM M APYyrHMH
pacTBopuTenaMu. IToce Harece s MacTHKa GBICTPO COXHeT H o6pasyer
NPOYHOE AHTHKOPPO3HOHHOE, YCTOHYMBOE K KONeOaHHAM TeMIeparyp,
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u3HococTolKkoe nokpeiTHe. Hanocures mpu Temnepatype Bo3myxa o
munyc 10°C.

5.35. MacTuxy HaHOCAT Ha CeKUHM Tpy6 Ha IPHUTPACCOBBIX
TPOM3BOACTBCHHBIX NMPeANpHATHAX (MONMIOHAX), Il NPOH3BOAUTCH
cbopka cexuuit. HaHeceHue NOKPHITHS Ha CTPOMTENBHOM IUIOMAJIKE HE
pexoMeHayercs. Ha cTpoMTENbHOMN IUTOIMAAKe MacTHKOH ITOKPBIBAIOT
TOJIBKO He3aIUIIECHHbIE KOHIIBI CEKIMI, JIIEMEHTHI B Ae(eKTHBIE MECTa,
TOSBUBILUHECS B TOKPHITHH IIPH TPAHCNIOPTHPOBAHHMH H cOOpKe CeKLMIA.

Puc.8. Cébopra mpy6 u3 snemenmoe Ha 0CU COOPYIHCEHUA
(d=1, 5m, eud c mopya):
yugpamu noxazan nopAOOK YyCMAHOBKU INEMEHMO8;
a — cosuwicka (3abez) NPOOOILHBIX CIMbBIKOE

5.36. HaHecenue MaCTHKHM Ha COEXMHHUTENBHBIE 3IEMEHTHI,
He3allMIIECHHEIE KOHIIBI CEKUMH U Jie(heKTHBIE MECTa B 3UMHHX YCIOBUAX
JlonyckaeTcsd NpH TeMiepatype He Hiwke munyc 20°C. IIpu stom
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TIOBEPXHOCTH CJEAyeT mnoporpesars Ao temmepatypsl 40-50°C
ra3oBo3aymHeiMu ropeikaMu tana I'BITA unu I'BIUI (omHo-
(daxeabHBIMH HIIH MHOTO(aKeNnbHBIMU), 3 OMUCTKY COOpaHHBIX TpYO,
HaHECeHWe Ha HMX TPYHTOBKH H 3alIHTHOTO MOKPHITHA CHENyeT
IIPOHM3BOMTE 10]] MPHKPHITHEM MIEPEHOCHEIX HABECOB.

IonuMepHBIE JaKOKPACOYHBIE MAaTEpPHa bl H AMAJM JOJDKHBI
HAHOCHTBCS Ha E€MEHTHI IIPEUMYIIIECTBEHHO B 3aBOACKHX YCIIOBHAX.

5.37. HononHurensHoe 3alUTHOE MOKPHITHE METAIUTHIECKHX
rodpHpoBaHHBIX TPYG GONBIMIAX AUAMETPOB BHIOJHAETCS C NMpUMe-
HEHHEM MOJTMMEPHBIX JIAKOKPACOYHBIX MATEpUANIOB Ha IOMYPETAHOBOMH
OCHOBE.

Ji1s [ONOMHUTETBHOTO 3aIMTHOTO NOKPHITHA ClIEAyeT IPUMEHATD
OHOKOMIIOHEHTHBIC II0JTHypeTaHOBbIc MaTepHaisl. (IIpoToTumom MoryT
ObITh Matepuaitsl Stelpaint-Pu-Zink n Stelpaint-Pu-Combination 100.)

5.38. PaboThl mo ycTpoMCTBY 3amuThl TpyO Ha MOHTaXXHOH
IUIOIa ke BK/HOYAIOT B ce0s MOC/IeAOBaTeNbHOE BBIIOHEHHE ONeparpiii:
IO NOJTOTOBKE OLMHKOBAHHOH TOBEPXHOCTH, PEMOHTY TIOBPEXACHHOTO
IMHKOBOTO IOKPBITHA, OKPAIIHBAHHIO — HAHECEHHIO IPYHTOBOIHOTO
MOKPHITHS, HAHECCHUIO MOKPHIBHEIX CJIOEB, CyHIKe KaXKAOTo Clos
TOKPBITHS.

Bce onepanuu 1o BBHITIONHEHHIO TEXHOJIOTHYECKOro mpolecca
OKpAIUMBAHUA JO/DKHEI IPOM3BOAMTECA TPH TeMIleparype BO3yXa He
miwke 0eC u e Boire +50eC H OTHOCHTENBHOH BII2XKHOCTH BO3AYXa OT
30 mo 98%.

Ilepen oxpammBaHHEM MOBEPXHOCTH TPYO INODKHEI MPOHTH
TIATENLHbBIN KOHTPOJH H OCBHACTE/ILCTBOBAHHE COCTOSHHA OLMHKOBKH.

5.39. IoaroToBka MeTAUTM4ECKIX IOBEPXHOCTEH K HAHECEHHIO
TIOJIMMEPHBIX JJAKOKPAaCOYHbBIX MATEPHANIOB BIJTIOYAET:

- YHajeHHe rpsA3H, NBUIH M JKMPOBBIX 3arpA3HEHHUH ¢ MOBEpX-

HOCTH;

- TECKOCTPYHHYIO OYHCTKY MOBpEXXICHHBIX NMOBEPXHOCTEH C
NIPHMBIKAIOIHMH 30HAMH, MOHTAXKHbIX H CBAPHBIX IHBOB H 30H
OONTOBLIX COEMHEHHIA;

- JIETKYI0 NECKOCTPylHYI0 06paboTKy MeTaUIN3allHOHHOIO
TIOKPHITHSA IO BCE TOBEPXHOCTH;
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- BOCCTAaHOBJICHHE AE(PEKTHBIX YYAaCTKOB METAJUIM3AIMOHHOTO
MOKPBITHS,

- HaHECEHHe FPYHTOBOYHOTO CJIOA Ha BCIO MOBEPXHOCTb.

Crnenpl JKHpa KOJDKHbI YIAIATBCA ¢ TIOMOLIBIO MIETOK HIIH BETOLIH,
CMOYEHHBIX YalT-CIIHPMTOM MIIM PAcTBOPHTENIEM; MELIb yHAISeTCA
OOJIYBOM CXKaThIM BO3ZYXOM.

5.40. Ina Gonee mpo4HOH aAre3nH METAUIMYECKOE MOKPBITHE
(OIMHKOBKA) JOMKHO OBITH TOABEPrHYTO NEpe/] OKpauIMBAHHEM JIETKOH
TIeCKOCTpPYitHO#M 06paboTke. B ciiyuae HapymieHust neJoCTHOCTH
OLIMHKOBKH CHEJyeT MPOU3BECTH MECTHYIO OUHCTKY HOBEPXHOCTH
MECKOCTPYHHBIM CIIOCOOOM MIIM METAJUTHYECKUMH LIETKAMH, OpeABa-
PUTENHLHO YAJIMB MaCJISHEIE 3aTPA3HEHHA.

OurCTKA MOHT2XHBIX CBAPDHBIX IIBOB M 30H OONTOBBIX COelH-
HEHMI TPOM3BONMTCS MECKOCTPYHHBIM criocoboM. IIpu ManbIx 30Hax
OYMCTKH M B TPYHHOAOCTYIIHBIX MECTaX JOIMYCKAeTCd NpHUMEHEeHHe
METAUTHYECKHX INeTOK (KaK PyYHBIX, TAK H MEXaHHICCKHX).

5.41. lnd meckoCTpyHHONH OYHCTKH CleAyeT NPHMEHATH
NIpOCYINEHHBIH KBapLeBslif lecok (paxumit 0,5-2,0 Mm.

JaBieHue cxaToro Bo3ayXa IIpH ECKOCTPYHHOH OYMCTKE IOJDKHO
6b1Th paBHeiM 0,5-0,6 MIla, comno ycTaHOBKH pacmonaraiTr Ha
paccrosauM 15-30 cM mox ymioM 75°C K oumImaeMoii MOBEPXHOCTH.

ITocne OYMCTKH MOBEPXHOCTh OGECHBUIHBAIOT C MOMOILBIO
BOJIOCHHBIX MIETOK HIH OOXYBKOH C3KaThIM BO3YXOM.

Ilepexn O9MCTKOM ClIETYET €KECMEHHO NPOBEPSTH HAJIMIHE BJIArA
¥ Maciia B iofiaBaeMoM Bo3xyxe. KaqecTBo OUMCTKY BO3MyXa IPOREPSIOT,
HANpaBiIAs CTPYIO CXKATOro BO3MyXa M3 COIUIa Ha jmct Oenoif 6ymarn.
YucToTy BO3MyXa CYHTAIOT JOCTATOYHOM, €CIIH NPH OOIyBKE B TEUCHHE
onHoH MUHYTHI Ha fymare He mogBisercs ClaeA0B Macia u Buaru. Hpu
HEYZIOBJICTBOPUTENTLHON OUHCTKE BO3/(yXa CIEAyeT 3aMEHUTh HaOUBKY
(GHIBTPa MACIOBIArOOTACHIHTENS.

5.42. Tlocne ouncTkH AeeKTHBIX YIaCTKOB H 30H CBapHBIX LIBOB
H GOJITOBBIX COCOMHEHHH HEOOXOMMMO IOIHOCTHIO BOCHPOM3BECTH
IPYHTOBOYHOE IIOKPhITHE rpyHTOM THNA Stelpant-Pu-Zink Tonmimsoii 80-
100 MxM He no3xke, YeM Yepe3 6 4 NMOCIe NOATOTOBKH MOBEPXHOCTH,
3aTeM HaHEeCTH Ha BCIO INIOBEPXHOCTH TPYHTOBKY Stelpant-Pu-Zink
TONMUHOM ~ 40 MKM.
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IMpuroropnenne paboyux cocraBoB Stelpant-Pu-Zink, Stelpant-
Pu-Combination 100 3axmoyaercs B TIIAaTEJNBHOM ITepeMEIINBAHHU
KOMIOHEHTOB. IIpH Ge3BO3AYIIHOM pacHBUIEHMH JIAKOKPACOUHEIE
MaTepHalibl MPHMEHSIOTCS C BA3KOCTBIO B COCTOSHMM MOCTaBKH. IIpu
HeoOXOqUMOCTH JoIycKaercs KobarneHue pacteopurens Stelpant-Pu-
Thinner B xonuyectse 10 10%.

He ucronp3oBaHHBINM B TedeHHe cCMeHBI pabouuii cocTtas
MAaTepHaJIOB CIEAYET 3aIUTh HeOOIBINM KOIHYECTBOM PACTBOPHTENA
M TUIOTHO 3aKPhbITh 3aBONACKOH KPBILIKOH BO M30exkaHne MOBBHIIEHHUA
BA3KOCTH IPH XPaHCHHH.

5.43. HaneceHne 1akoKpacO4YHbIX MaTEPHAIOB ClIefyeT HPOU3BO-
auTh MetTooM 6e3BO3MyIIHOrO pacmsuieHud. Ha 3arpyHTOBaHHYIO H
NOATOTOBJICHHYIO TIOBEPXHOCTh HAHECTH MOIMYPETAHOBBI MarepHal
Stelpant-Pu-Combination 100 Tonmusuoit cios 150-200 mxMm. B
TPYAHOAOCTYIIHBIX MECTaX NOIYCKAETCH HAHECEHHE JIAKOKPaCOUHBIX
MaTepHaJIoB C IIOMOIIHIO KMCTH HIM BaJIHKA.

Pacxon noymypeTanoBoii kommozuip «Stelpant-Pu-Zink, Stelpant-
Pu-Combination 100» mipu TomuuHe nokpsrras 150 mxm ~ 300 r/m2

5.44. O6opynoBaHue, IPEMEHAECMOE NPH IPOH3BOACTBE paboT HOo
MOATOTOBKE MOBEPXHOCTH ro)pHpOBaHHBIX METAIUTHYECKHX TPYD U ee
OKpALIIHBaHUH, AAHO B MPHICKEHHH.

YCTPOMCTBO 'PYHTOBBIX OBOMM M 3ACHITIKA
TPYB

5.45. YcTpo#icTBO IrpyHTOBOM 0GOHME! BEIIONHACTCS B €AHMHOM
TEXHOJIOTHYECKOM HPOLECCE C 3aCHINKOM TPYOHI 10 MPOSKTHOH OTMETKH.

Tpy6a mowxHa ObITH 3aCHIIaHA He TI0IKE YEM YEPEe3 TPOe CYTOK
NOC/Ie OKOHYaHMs PaboT 10 HAHECSHHIO AOTONHUTENEHOTO 3AIUTHOTO
TOKPBITHA.

5.46. YcrpoiicTBO rpyHTOBBIX 00OHM M 3aCHIIKY TpyO cliemyer
BECTH C OTepeKeHHEM BO3BEICHHS 3eMIIHOTO nojioTHa. HeobxomumocTs
OCTaBJICHHs B HACHIIIIX TIPOTAJIOB JUTS CTPOUTENBCTRA TPYD HOIDKHA OBITH
0o00CcHOBaHa TIPOEKTOM, NIPH 3TOM IIUPHHY Iporania (B CBETY) TIOHHU3Y
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ClleNyeT Ha3HAYaTh M3 pacdeTa oGecreyeHHs PacCTOSHHA MEXAy
OCHOBAaHHMEM OTKOCA HACHIIH H CTEHKOH TPyOHl Ha YPOBHE I'OPH30H-
TaJIBHOTO THAMETpPa He MEHee 4 M.
5.47. YerpoiicTeo rpyHTOBO# 060iiMBI TPYD CriexyeT NPOH3BOAHTD
TPYHTaMH, NEPeYMCIICHHBIMH B Im. 2.5 U 2.6, ¢ apMHUpOBaHUEM
FEOTEKCTHIIEM M 0OBEMHBIMM TreOpEIIeTKAMH, NPEAYCMOTPEHHBIMH
MPOEKTOM.
Iponecc ycrpoiicTsa HeapMUPNBaHHOM TPYHTOBOM 06OIMEL y
Tpy® AMaMeTpoM A0 3 M HOJDKEH BKIIIOYATh ClIeAylomiHe BUAB! paboT:
® TPaHCHOPTHPOBKY IPYHTa U3 Kapbepa WM pe3epsa K Tpybe
aBTOCAMOCBaJIAMH WIH cKpenepamy Tvma J[3-1111;

* paspaBHHBaHHE IpyHTa Gynbao3epom b-170 cirosaMu 3a5aHHOM
TOJIIHHEL,

® MOCIOiHOe YIUIOTHeHHe rpyHTa BubpokaTkamu tina J{Y-74,
JAV-85 unu nuesmoxaTtkaMu tema J{V-100, AV-101, a B
HETIOCPEeACTBEHHOM G/IH30CTH OT TPYOE! BUOpOIUTMTAMM THIIA
AT-12, AV-900 wu tpamGorkamu Tuna AVS 70, ADS 70/DS
68 ¢ mogmITEIKOBKOH rpyHT2 B rodypax TpyOsr;

® KOHTPOJIb INTOTHOCTH 3aCHIIKH.

JU14 yIoTHeHUA TpyHTa B yaaneHun 6onee 1 M 0T cCTeHKH TPYOBI
B YPOBHE €€ I'OPH3OHTAIBHOTO AHAMETPa MOTYT MPHMEHATHCA BCE
TPYHTOYIUIOTHAIOMAE CPEACTRA, HCMONL3YIOMMECS TIPH YIUIOTHEHHH
JOPOXHBIX HaCHIMeEH.

5.48. 3acvmars Tpy6sI 6onBIIMX AHAMETPOB crenyeT GopMUpys
TPYHTOBYIO 06OMMY apMHpOBaHHBIME CIOSMH (YKJIOH He kpyde 1:5),
TOJIIMHA KOTOPHIX HAa3HAYaeTCs 10 pacyeTy W B 3aBHCHMOCTH OT
TPYHTOYILIOTHAIOMMX CPECTB!

¢ 0,3-0,6 M — npu npuMeHeHnn BHOpokaTkoB Tuma JV-74,

AVY-85;
e 10 0,3 M — npy HCIONB30BaHHH NHEeBMOKaTKoB THNA JIY-100,
AV-101 u {V-476.

Oco6oe BHUMaHHE ClEyeT YAeISTh YIUIOTHEHHIO [PYHTa CTEHOK
TpyGsl U B rodppax BuOpONIMTAMH HWIH TPaMOOBKaMH, KOTODbIE
HeoOXOMMO PacloararTs Ha PacCTOAHUM 5 ¢M oT rpeGHei rodpos.
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5.49. Orcrinky rpyHTa CleAyeT HPOH3BOAHTH C Pa3BOPOTOM
aBTOMOOWIA-CaMOCBaia nepex TPyOoii M momadeit ero /s pasrpy3ku
3aJlHMM XOIOM BIOJb OCH HACHIIH HIH e C KONBUEBHIM IBHKCHHEM
aBTOMOGHIIEH-CaMOCBAJIOB H CKPENEPOB € BHE3IOM CO CTOPOHBI OTKOCOB
HaceH. Bropylo cxeMy LieriecooOpa3HO PUMEHS TS B CITy4ae 3aChIlKA
Tpy6 B mporanax.
Jlns 3acemku Tpy6 B porajiax MOMHO HCTIONB30Bats Gyib03epsl
Tuna b-170, nepememas umMH rpyHT, ClIEMAIBHO AOCTABIEHHEIH s
9TOM LeJH H YNOXXEHHBIH ¢ 06eHMX CTOPOH TPYOBI HA HACKHIIH.
OTCHIIIKy rpyHTa CIOAMH BO BCEX CITydasX HEOOX0{MMO HAIHHATD
ot Tpy6EI No Beeii ee IuHe.
5.50. 3acemare TpyOBI CEAyeT MOCJOHHO, CTPOro cobmonas
TOCITEJOBATEIBHOCTD:
® TPYHT HYJCBOIO CJOd YKJIaJbIBAlOT OXHOBPEMEHHO C 00eHX
CTOpOH TPYOHI M pa3paBHHUBAIOT OY/IBA03EPOM;

® f0Cie YIUIOTHEHHS CJI0S TPYHTa C OOHOMH CTOPOHHEI TPyObI
MPOM3BOAT OTCHINKY BTOPOrO CJIOA, a C JAPYrod CTOPOHBI —
YIUIOTHEHHE I'PyHTa;

® B TaKOM e [IOPAKE OCYLIECTBIIAIOTCS OTCHINKA H YIUIOTHEHHE
BCEX NMOC/IEMYIOLIHX CIOeB O BepXa TPyObl.

VIDIoTHeHHE KaXIOro CII0s TPYHTa, €CJIH OHO IPOM3BOUTCA NPH
JBIDKEHMH MaUIMH BROJIG TPYOBI, CIGAyeT HaYUHATH C YHAJNEHHBIX OT
Hee Y4aCTKOB M € KK/BIM MOCIEAYIOMHM MPOXONOM NpHOmKaThcs K
cTeHKaM TpyObl. YIIIOTHEHHE IPYHTA HEHMOCPEACTBEHHO Y TPYObI
JIOIyCKaeTcs TONLKO TOIAA, KOrfia ¢ MPOTHBOTIONOXKHOM ee CTOPOHBI yKe
OTCBIIaH CJIOi IPYHTA 3TOTO XK€ FOPHU30HTA O BCel AyTuHE TPYOHI.

IMocnenoBaTeNbHOCTH OTCHIKY NPHUBEICHA Ha pUC. 9.

5.51. YinorHeHue rpyHTa KaTKaMy Lieecoo0pa3Ho HPOH3BOMTh
BIOOJIL TPYOBl 1O KOJNbLEBO#H cxeme. IIpubmikenue kaTkoB k TpyOe
JOIycKaercs Ha paccrosnue He 6mke 0,3 M. ['pyHT y cTeHOK TpyOHI
TIpH JaHHOM TEXHOJNOTMH HEOOXOANMO YIUIOTHATE BUOPOIUTHTaMM WIIH
TpaMOOBKaMH.
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a) Kapsep

6) Kapsep
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Puc. 9. Cxemsl dsudicenun agmomobuneli-camoceanog u
YHIOMHAIOUUX MEXARUZMOE npu ycmpoticmee 060iimbl:
a — npu 3acvinke mpy0bi 8 npozanax Hacsinu; 6 — npu c60600HoM
noovesoe; 1, 2 u m.0. — nocnedosamensHoCmbs CMOPOHHOCHIU
omcstnKu
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5.52. YanoTHeHHe rpyHTa B ma3yxax MHOTOOYKOBBIX TPYO
PEKOMEHAyeTCA MPOH3BOANTE BUGporuuramu Thna AT-12, AV-900 wiu
TpamboBkamu AVS 70, ADS 70/DS 68 ¢ 06s3aTeIbHBIM COOIIONEHHEM
MIOCJIEIOBATENBHOCTH OTCHINKH cioeB. TonmuHa cios B masyxe He
nomkHa npepbmars 0,15 M. Jing 3achlmkd masyx rpyHTOM MOXHO
HCNO/Ib30BaTh YHUBEPCAJIBHBIE SKCKaBAaTOPHI-IUIaHUPOBIIMKY THITAa EW—
25M1.010.

5.53. B 3uMHHX yCIOBHAX TPYOBI CIEIyeT 3achImaTh TOIBKO
TaJbIMUA (CyXMMH HecMEp3LIMMMCS) rpyHTamu. JlomycTumoe BpeMs
pabouero 1A OT MOMEHTa Pa3pabOTKH IPYHTa N0 OKOHY2HMA €ro
YIUIOTHEHHS He IO/DKHO MPEBHIILIATh BpEMEHH, B TEYEHHE KOTOPOTrO IPYHT
COXpaHseT CIIOCOOHOCTD K YIUTOTHEHHIO.

5.54. Ilpoesn Hax TpyO6aMH JHAMETPOM [0 3 M CTPOMTEEHBIX
MalllHH ¢ Harpy3Kko# Ha ock 110 10 Tc pomyckaercs npy TONLIMHE CIOs
HaJ BepXOM KOHCTPYKiMH He MeHee 0,5 M (B IUIOTHOM Tejie), C Harpy3Kkoi
Ha ocb 11-20 Tc — mpu TonuuHe cos He MeHee 0,8 M | ¢ Harpy3koii Ha
ochk 21-50 Tc — mpu TonmuHe cnos He MeHee 1 M. Ecnu mpoekroM
IpeXyCMOTpeHa MEHBIIas TOJIIMHA 3aCHIIKH, TO JUIA IPOIMYCKa MAITHH
gepes COOPYIKEHHE B MECTe UX Npoe3/ia TpebyeTcd JOChINaTh IPYHT A0
YKa3aHHOM TONMIIUHEL

5.55. Yerpo#icTBO rpyHTOBBIX 060#M M 3ackinka TPy JOJDKHA
TIPOU3BOUTHECA MO KOHTPOJIEM IIpopaba WM CTPOUTENIFHOTO MacTepa
NofipasfieficH s, COOpY’Katomero Tpyosl, H odopmisTbea akrom. [pu
OTCHINIKE H YIIOTHEHHH TPYHTa IPYHTOBBIX 000iiM ciemyeT BecTH
KOHTPOJIb 32 MONMEPEYHbIMU AedopMauuaMu TPyO, comocTaBias
PE3YIETaThl KOHTPOJIA C 3aMePaMH, IIPOU3BEACHHBIMHU 110 Hadasia 3aCHIIKY
Tpy6s1. K MOMEHTY YIUIOTHEHHS CJi0si TPYHTa Ha YPOBHE Bepxa TPyOBI
YMeHBIIIEHHE TOPH30HTAJLHOTO AUAMETPa He JOJDKHO MpeBbIaTh 3%
€ro HOMHHAJIBHOTO HAMETpa.

YCTPOHCTBO JIOTKOB
5.56. berounpiii uiaH acanbToOGETOHHEIH JOTOK ClexyeT

YCTpauBaTh, Kak MPAaBMIIO, NIOCNE BO3BEACHHUA HACHITM Haj TpyOoit no
MPOEKTHOH OTMETKH H IIPH MOJIOKMUTELHON TEMIIepaType BO3AyXa.
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B Tpy6ax aunamerpoM a0 1,5 M BKJIIOYHTEIIBHO JIOTOK YCTPAHBAIOT
B CEKUUAX TPYO Ha MOJIMIOHAX, rAe COOMpalOT CeKLIUH, HIIH HETOCPen-
CTBEHHO Ha CTPOMTEJIEHOM IUTOIMAKE IIepe]l MOHTAXKOM TPYOBI.

Vinanky J0TKa OpH OTPULATENHHOM TeMIepaType BO3AyXa
clexyeT OCYUIECTBIATh IO CIEeHHaJILHOMY NPOEKTY, MpexycMar-
PpHBaIOLIEMY MEPOTIPHATHS 110 06ECIICUESHHIO IPOESKTHBIX XaPaKTEPHCTHK
MarepHaJia JIoTKa.

Ilpn ycTpoiicTe JOTKOB B CEKIMAX TPyO JUIMHA J0TKa NOJDKHA
6GBITh MEHbllle ANHMHBI CEKHMH HAacTOJNBKO, 9TOOB obecneuynTs
BO3MOXHOCTB CTHIKOBAHMA CEKUHM CTaHAAPTHLIMHM roQ)pHpOBaHHBIMU
3NIeMEHTaMH IIPH MOHTaXe TPyD. YcTpOHCTBO JIOTKA HA HEMOKPBITHIX
ydacTkax B TpyGax aHameTpoM 1,5 M OCYINECTBIAETCS NOCIIE YCTAHOBKH
O4epeHOM CEKIIHH (ITHHA CEKLUH B 3TOM CJTydae JOIDKHA ObITh He Gonee
5 M). HenokpbIThle y4acTKH B CTBIKaX CEKIMH TPy 3alOIHAIOTCS
GeToHOM, ropsyeii ac(aisToOETOHHOM CMECHIO WIH GIOKaMM M3 3THX
MaTepUaIoB.

Jlotku B TpyGax nuamerpom 1 u 1,25 M ciemyer ycrpamBars o
Mé€pe YCTaHOBKH O4E€PEAHOI0 HIKHETO MOJTYKO/bLA.

YerpoiicTBO cOOPHBIX A MOHOIHTHLIX 6eTOHHBIX JIOTKOB

5.57. Ilpn ycTpoHCTBE JIOTKOB M3 COOPHBIX OETOHHBIX 67I0KOB HX
H3TOTOBIICHUE ClIe[yeT OpraHu30BBIBATh Ha IONMMIoHaxX. PasMeps 610koB
¥ OnayOKH pa3pabaTEIBAIOTCA IS TPYO pPa3IHUHBIX AUaMETPOB 110 THITY,
TIpUBECHHOMY Ha puc.10.

Vxnazka 610k0B MPOM3BOAMTCS HA OYMINCHHYIO BHYTPEHHIOI
TIOBEPXHOCTH TPYOhi, MPEABAPHUTENBHO MOKPHITYIO 3aUIATHBIM CIIOEM.

B MecTax GosToBBIX COeMHEHUI MPUMEHSIOT OJIOKH MOHYDKEHHOM
BBICOTBL.

5.58. VcTpo#CTBO MOHOMMTHEIX GETOHHBIX JIOTKOB AOJDKHO
BKJIIOYATh CIIEAYIONHe OTTepALHM:

® OUYHCTKY IOBEPXHOCTH TPYOBI;

® yxnazky Gerona;

e ymioTHeHwe 6eToHa No BCeii IMpUHE JIOTKA.

56



126 a)

Y

A

50
R

250

126

250

126

Puc.10. Tunwr coopusix achanbmobemonHbix T10MKO8:
a4 — HOpMAIBHOT 6bICOMBI C HOTIHBIM 3ANOTHEHUEM 20(pa;
0 — nonuxcennoii 6blcomul OJ1A YKAAOKU HAO 6OTMOSHIMU

COCOUHCHUAMU
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YerpoiicTBo cGopHLIX H MOHOJIHTHBIX JIOTKOB H3 6HTYMHO-
MHHepaAbLHLIX MATEPHAJIOB H JIOTKOB H3 NOJHMEPHBIX H
OHTYMHO-IOJIHMEPBBIX MATEPHAJIOB

5.59. Bioku cieayeT H3roTaBIMBaTh B CTALIMOHAPHEBIX YCIOBHAX
Ha acdaisTOBOM 3aBOJC WM Ha NMPHTPACCOBBIX MPOH3BOACTBEHHBIX
DPEANPHATHAX, 000pYAOBAHHBIX HEOOXONMMBIMH ac(anEToGETOHHBIMH
MalIHAMH /I IPUrOTOBNeHNA acasToberoHHo# cMecH.

5.60. ITepen ycTpoicTBOM JIOTKa BHYTPEHHIOIO MOBEPXHOCTh
TpYOBI, €CIH 3T0 HEOOXOMMO, NOKPHIBAIOT 3AUIHTHBIM CI0EM M3 MACTHKH
«I'epMOKpOH».

Ilepen yxmanxoil GlOKOB 3amMTHEIN ciloif 06pabaThiBalOT
50-60%-Hoit kaTHOHHOM GUTYMHO# SMYIILCHEH WM ropgyuM CHTyMOM
Temmeparypa koropoit 120-140°C. Ilpennourenue ciemyeT oTaaBarh
OUTYMHOI 3MYJIBCHH, TaK KaK 3TO MO3BONAET NMPOM3BOMAMTH PabOTHI
MOJIHOCTBIO XOJNMOAHBIM criocoboM. J[imHa o6paboTaHHO#M MONOCH B
npouecce yKiIaaku OJIOKOB He IODKHA npeBbimatsh 50 cM, T.e. IMHpUHBI
JBYX YJIO)KEHHBIX GJIOKOB.

5.61. Coopaste achansroberonHble 6noku o o6paboTaHHOMY
OHTYMHO# 3MyJbCHel W 6MTYMOM OCHOBAHHIO YKJIAJILIBAIOT BPYYHYIO
B HATPaBJICHUY, TIPOTHBOMNOIOXKHOM I1oaue 610koB («Ha ceba»). Ilpn
ycrpoiicte cGopHBIX achansToGETOHHBIX JIOTKOB B TpyGax Ha
HOJIMTOHAX MJIM HEMOCPEACTBEHHO HA CTPOHTENILHOMN IUIomake 6aoku
CIEAYeT YKIaAbiBaTh OJJHOBPEMEHHO B HANPABIICHHAX OT CEPEIMHBI K
TOpLaM TPYOBI HiIH CEKIMH.

B mecrax GONTOBHIX COENMHEHMH YKIaAbIBaiOT cOOpHBIE
3NEMEHTHI TOHWDKEHHOM BBICOTHI.

5.62. Ilpu ycrpoiicTBe COOPHBIX JOTKOB Ha CTPOMTEIBHOM
IUIOIa/ike B CMOHTHPOBaHHBIX CEKLMAX WIH TPyOax G6JIOKHM K MecTy
YKJIaJIKH TIOABO3AT B KOHTelHepax ¢ monkamm. Ilonku B koHTeiHepax
CJIeAyeT yCTpauBaTh M3 IUIOCKMX rodpHpOBAHHEIX JIMCTOB. YKiagka
6II0KOB Ha TIONKH KOHTEHHEPOB HNONyCKaeTcs B ABa pana. Bropoii pan
JOJDKeH OBITh YIOXKEH ILIOCKOH cropoHo#i BHu3. IIpu Tpancmoprh-
POBAHHM B MOJEBBIX YCJOBMAX MX YKIaJbIBAIOT B rOQpUpPOBaHHBIE
97IeMEHTHI. YiJIa/Ka 3IeMeHTOB 60KkaMe IPYT Ha APYTa B KOJIMUECTBE
Gonee 4 He paspemaercs.

58



5.63. Ilocne okoHYaHHA PaboOT MO yCTPOHCTBY COOPHOrO JIOTKA
TIOBEPXHOCTH ero obpabarsiBaercs 6uTyMHOI SMysbcneii. PaGoTel no
ycTpo#icTBY COOPHOTO JIOTKA CYHTAIOTCS 3aKOHYEHHBIMH HOCIE HOJTHOTO
pacnazsa GMTYMHOH 3MyJIBCHM Ha ero NOBepXHOCTH. IIpH 3TOM
TIOBEPXHOCTH JIOTKa NOJDKHA TIPHOOPECTH APKO BHIPAXKEHHBIH [VIaIKuiH

YepHBIH IBET.
6. KOHTPOJIb KAYMECTBA 1 ITPUEMKA PABOT

6.1. KoHTpoIs 32 NpOH3BOACTBOM paboT I0/DKEH OCYINECTRIATHCS
Ha BCEX CTafUAX TEXHOIOIHIECKOTO MPOIecca.
6.2. KoHTpONIb Ka4ecTBa ¥ IPpHEMKa paboT HOJDKHEI 06eCHeuHBaTh:
® BBICOKOE Ka4yeCTBO BBHIMONHAEMBIX paboT M MONHOE COOT-
BETCTBUE UX YTBEPKACHHOMY MPOEKTY H JEHCTBYIOIIHUM
HOPMATHBHEIM JOKYMEHTaM;

® COOTBETCTBHE Ka4eCTBa MAaTEPHAIOB M KOHCTPyKiwmii Tpe6o-
BaHMAM YTBEPKICHHOTO NPOEKTa H rOCYAapCTBEHHBIX
CTaHAapTOB;

® CBOEBPEMEHHOE OCYMIECTBIICHHE IPOMEXYTOYHOHN NPUEMKH
BBHIIOTHEHHBIX paboT U MpaBHIbHOE OQOPMIIEHHE COOT-
BETCTRYIOIIE} IPOU3BONCTBEHHO-TEXHMYECKON HOKYMEH-
Talum.

Jlo mpHeMKH CKPHITHIX PalOT M OTBETCTBEHHBIX KOHCTPYKLIMIA
3anpemaeTcs HPOBOIHTH NOCIEAYIOMHME paGoTsI (HalpHMEp, YCTAHOBKY
TpYOBI Ha HETIPHHATYIO FPYHTOBYIO IOIYIIKY WIM 3aCBINKY TPYOBI €
HETIPHHATHIM JOTIONTHHUTEBHBIM 3aIUTHBIM HOKPHITHEM).

6.3. KoHTposp IIIOTHOCTH TPYHTa €CTECTBEHHOTO OCHOBaHHA, 4
Takke KOHTPOJb IUIOTHOCTH I'PYHTOBOH MOAYMIKM, YKJIaAbIBaeMoOi
B3aMeH C/1ab0ro rpyHTa OCHOBAHHSl, OCYMIECTBIIAIOTCA IO OCBIO MyTH
yepes kaxnasie 0,5 M BeIcOTHI HOMyIKH. KomuecTo npo6 Zo/mkHO OBITE
He MeHee JBYX B KOKIOH TOUKe.

ITnoTHOCTH MEeCYaHBIX TPYHTOB KOHTPOJIHpyeTcsa mpHGopoM
Kopanega, a me6eHHCTO-TaJIeYHUKOBBIX M APECBIHO-TPaBUMHBIX —
METOAOM JIyHOK. IIo OKOHYaHHHM NMOATOTOBKH OCHOBaHMA TPYOHI
COCTABIIAIOT aKT 10 CTAHAAPTHO#M POpME Ha CKPBITHIC PaGOTHL.

Pe3ynsTars! KOHTPOIIS 3aHOCATCS B aKT HA CKPHITHIE paboThI.
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6.4. Tlepen Hayasiom paGoT MO MOHTaXy CAEXYET IPOBEPUTH
HaJIM4He MapKUpOBKH, OTOPAaKOBAaTh MEMEHTHI, BHIIPAaBUTH IIOTHYThHIE
MECTa IepeBAHHBIM MOJIOTKOM M 0G€CTIEIMTh KOMIUIEKTHOCTE [IEMEHTOB
M Kpenexa.

Ilpu oT6pakoBKe 31€MEHTOB H Kpemneka CIeXyeT MPOBEPATH
Ka4eCTBO 3alUUTHOIO NMOKPBITHA, MApKHPOBKY JJICMCHTOB, r€OMET-
puYecKHe pa3Mephl EMEHTOB H Kpelexka.

Ha xaxzaoM ropupoBaHHOM JNCTE, HA BHYTPEHHEH ero
MOBEPXHOCTH, y BTOPOTO psiia OTBEPCTHIA U IPONONBHOIO CTHIKA Ha
IePBOM BHINYKIOM rodpe AOJKHBI GHITH YKa3aHBI MapKd CTalH,
anemenTa H KieiiMo OTK 3aBona u mHCIIEKTOpa 1O KadecTBY. Mapka
SJIEMEHTA YC/IOBHO 0603HayaeT JHaMeTp TpyOs! u TomuuHy aucta. Ha
K2KAOM IaKeTe rodpHpoBaHHBIX JIEMEHTOB JOJDKHA OBHITH OHpKa ¢
YKa3aHHEM MapKH 3JIeMEHTa, Mapkd CTaJH, TOJIIMHEI 3JIEMEHTa,
JHaMeTpa TPyObl, 3aBOIa-H3TOTOBUTENS M IO/ia BHIIYCKA.

TToBepXHOCTH IMHKOBOTO 3AMIUTHOTO MOKPHITHA TPYO He AO/DKHA
HMeTh BHIMMBIX TPEIHH, 3a00HH, HaIUIGIBOB Ha CTHIKYEMbIX IIOBEPX-
HOCTSX M MECT, He NMOKPHITHIX IHHKOM. VICIIONIE30BaHHE 3JIEMEHTOB C
yKkasaHHEIMH JedexkraMu He Jomyckaercd. JleeKThl 3amuTHOro
NOKPHITHS YCTPAHAIOTCS 3aBOIOM-H3TOTOBHTEIEM.

KauecTBo JONOITHHTENBHOTO 3aMIATHOTO NOMMEPHOTO MOKPHITHS,
KOTOpPO€ HAaHOCHTCH B 3aBOACKHX YyCIOBHAX, NOJLDKHO OTBEYATh
TpeGOBaHHAM HPOEKTA.

6.5. Tlepen HaYaIOM MOHTaKa TPYOH! JOMKHB! OBITH BHITOTHEHBI
KOHTPOJIbHAA cOOpKa H BCe NOATOTOBHTENBHBIE pabOTHL.

Ecnu Ha MecTe CTPOHTENBCTRA TPYOHI PANOM C HOATOTOB/ICHHEIM
OCHOBAHHEM OTCYTCTBYET POBHAs IUIOIIafKa, TO Ji c6opku TpyOBI
clIeAlyer NOATOTABIMBATH HOAMOCTH, pactonaras ux BONH3H npoexTHol
ocH TPYOBI. B X01e MOHTa)Ka ¥ 110CIIE €r0 3aBepIISHHS OCYIIECTRIISEeTCA
reofe3ud4ecKHii KOHTPOJIb.

6.6. Ilpuemka cMOHTHpPOBaHHOM TPYOBI nepexn ycTpoiicTBOM
TPYHTOBO# 060#MEI AOIDKHA 6BITE OPOpMIIEHA aKTOM.

6.7. Ipu BeInonHEHUH paboT 10 3aMATE OT KOPPO3HH METAILIO-
KOHCTPYKITHI1 JOJDKHBI KOHTPOIHPOBATECA:

® TeMIeparypa OKpy)kalomero BO3yXa;

® OTHOCHTENbHAS BIAXKHOCTh BO3RYXa;
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e 06GeKUPEHHOCTH M YHUCTOTA CKATOTO BO3XYXa, IPHMEHIEMOTO
B IpolLiecce IPOM3BOJCTBA paboT;

® CTelmeHb OYMCTKH MOBEPXHOCTH IIepel HaHeCEHHEM JIaKo-
KpacOYHBIX MaTePHAJIOB;
TrapaHTUHHBINA CPOK MX NPUTOJHOCTH;

® BpeMs TEXHOJIOTHYECKOH BBIAEPKKHU HAHOCHMBIX CIOEB

3aNIATHOTO MOKPBITHS ¥ BPeM4 BBIIEPIKKH NOTHOTIO IOKPBITHS.

KoHTpons BBICHIXaHHA JIaKOKPACOYHBIX MOKPBITHH ciieayeT
ocymectsiare mo I'OCT 19007-73*.

6.8. KoHTpOJIF KayecTBa JIJAKOKPACOYHOTO MOKPHITHS JOJDKEH
TTPOU3BOUTHCA O BHEIIHEMY BUJTY, TONIIHHE H ar€3UH.

6.9. Kontpons BHemHero BHAA MOKPHITHSA OCYINECTBIAETCS
cornacio 'OCT 9.407-84* «IlokpeiTHA Nakokpaco4yHsie. MeToxs!
OLIEHKH BHEIIHETO BHIAY.

HokpeiTHe HEe JOMKHO MMEThH IIPOIYCKOB, TPEINHH, CKOJIOB,
Iy3bIpeH, KPaTepoB, MOPIIMH M APYTHX AedeKTOB, BIHAIIHNX HA
3al{UTHLIE CBOMCTBA.

6.10. KoHTponb TONIIHHB HOKPHITHA OCYHIECTBJIAETCA C
MOMOIIBIO TOJHIMHOMEPOB AIEKTPOMArHUTHOTO THIIA.

ToymuHa MOKPHITHS HAa SJEMCHTEC ONpeNeNieTcs KaK CPemHas
apudMeTHUecKad BeJIMYMHA M3 KOJIMYECTBA 3aMEPOB, NMPHHATOTO JUIA
naHHo# koHcTpykumH. KonuyecTBo Touek ompenenserca B PasHBIX
MECTax B 3aBHCHMOCTH OT JUIMHEI JJIEMEHTA: IIPH UTHHE SJIEMEHTa JIO
5 M — 5 Touexk, npy AHHe IeMeHTa CBbime 5 M — 11 Todek.

OrnpeneneHye TONIHHE IOKPHITHA B KAXKHOH TOYKE POU3BOIWTCA
10 5 KOHTPOJBHBIM 3aMepaM TOJIIMHBI B pafiyce 5 MM, IIpH 3TOM
MaKCHMAaJIbHOE ¥ MHHUMATbHOE 3HAYeHUS HE YYHUTHIBAIOTCA. TormmmHa
TIOKPBITHS B KKJOH TOUKE ONPENeNAeTCA Kak cpeHss apudpMeTHaeckas
BEJIMYHMHA U3 TPEX OCTABHIMXCS MTOKA3AHHM.

6.11. KonTpois aare3uu NOKPHITHS JODKEH OCYLIECTRIATHCS ITO
METONY pelnerdaToro Hagpesa B coorBercTBuu ¢ 'OCT 15140-78*.
AJre3us NOKpHITHSA J0JDKHA OHITE He Gonee 2 GaJios.

HcnriTanue Ha agresio ciieyeT NPOH3BOAHUTH METOROM
MapajuleTbHBIX HAJPe30B [0 B3aHMHO IEPIEHAMKYJISIPHBIM Halpag-
nenusM. Hajpe3oB JOIDKHO GBITH He MeHee IIECTH AAHHOM He MeHee
20 mMM.
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Hagpe3nl AenaloT Ha pacCTOAHMH 1 MM ApYyr oT npyra Ha
MOKPBITHSIX TONIIHHOM X0 60 MKM, Ha PACCTOSHHSX 2 MM IPH TOJILIHHE
noKpeITUs oT 60 no 120 MKM H pacCTOAHHHM 3 MM Ha TOKPBITHAX
ToNmuHOIi Gonee 120 MxmM.

Ilpu mpope3anuu ciod A0 METalla MOXET HabmoaaTscs
He3HaYuTelbHOE OTC/IaHBaHWe MOKPHITHA B BHIEC MEIKMX YellyeK B
MecTax rnepecedeHus JIMHM pemerkn. Hapymenue nomyckaercs He
6onee uem Ha 5% peMISTKH.

Ha yyacTkax NpOBEPKH aAre3HH HMOKPBHITHE NOJKHO OBITH
BOCCTAHOBJICHO IO NPHHATOH CXeMe OKPAIUBAHHA.

6.12. YerpoiicTBO rpyHTOBOI 000MMBI BeZieTCs IOJ MOCTOAHHBIM
reofie3IeCKHM KOHTPOJIEM.

6.13. KoHTpoNh IUIOTHOCTH TPYHTa CJIEAYET OCYIIECTRIATH Ha
TIPOTAXXEHHUY BCErO Ipolecca yCTPoHcTBa 0GOMMBI U 3aCHINIKM TPYOBI
nyTem ot6opa po6. IltoTHoCcTs MpoBepseTca Ha ropusoHTax 0,25, 0,5
u 0,75 BricoThl ¢ 06erx cTopoH TpyOb! Ha paccrosanu 0,1 u 1 m.oT
GOKOBBIX CTEHOK B cpeaHeli No ee JUIMHe YacTH M Ha OIHOM TpeTH ee
JUTHHEI OT oroJioBkoB. KoymdecTso npo6 nomwkHo GbITh He MEHee ABYX B
KaXKJ0il TovKe.

Pesymerars! KOHTPONS 3aHOCATCS B aKT HA CKPHITHIE PaGOTHL.

6.14. OuerKy xayecTBa BHINIOJHEHNA paboT IO yCTPOHCTBY JIOTKA
ClleyeT MPOU3BOAUTH BHEITHHM OCMOTPOM (TIPOBEpKO# OTCYTCTBHSA
TpeiHH, 6yrpoB, BIIaiHH, PacCIOCHHH) ¥ KOHTPOJIEM FEOMETPHUECKHX
pasmepos.

Tlo oxoHuaHMM paGoT COCTABNACTCA aKT MPHEMKH JIOTKa B TpyOe.

6.15. YkperuteHue pyci ¥ OTKOCOB HACBINH CIEXyeT NPOM3BOIUTD
B COOTBETCTBHH C NPOEKTaMU M HOPMaMH 110 H3rOTOBJICHHIO M IIOCTPO¥Ke
KeNe306e TOHHBIX BOXOMPOIYCKHBIX TPYO.

Hocne 3aBepmienns 3THX paboT CIEXYET OCYMECTBISTE IPHEMKY
TPYOGHI B 11e7IoM ¢ 0opMIICHHEM aKTa.

6.16. Ilpu mpueMxe MOCTPOEHHOIO COOPYXKEHMs JO/KHA ObITH
NpeRBIBIEHA CeAyIONas JOKyMEHTalHA: YepTeKU TPYOBI, Ha KOTOpHIe
HaHECEHBI COIIACOBaHHbIE U3MEHCHNS; aKTH OCBHACTE/IBCTBOBAHHIS B
AKTH MPOMEXYTOYHOH NPHEMKH OTBETCTBEHHBIX KOHCTPYKIMH M
CKPHITHIX paboT (YCTPOHCTBO OCHOBaHMI, MOHTaX KOHCTPYKIIMH,
YCTPOHCTBO AOHONHHUTENIBHOIO 3AIUTHOTO NMOKPHITHA W JIOTKOB,

62



rpyHTOBas 00CHIIKA TPYO); aKT OCBUAETENLCTBOBAHMS TPYOH! B LIEJIOM;
nacnopt (cepTUdHKAT) Ha NOCTaBNEeHHbIE CTPOMTENbHBIE CTaJILHEIC
KOHCTPYKIUMH; nacnopT (cepruduKaT) Ha NOCTaBIeHHBIE 00GBEMHbIE
pPeLIeTKH U T€OTEKCTHIIb I apMOTPYHTOBOM 0GOMMEL; JOKYMEHTHI O
COIVIACOBaHMY JONYIMEHHBIX NPH CTPOMTENLCTBE OTCTYIUICHHH OT
[POEKTa; CBOJHAA BEAOMOCTh YKa3aHHBIX JOKYMEHTOB.

7. TPEBOBAHH S BE3OINIACHOCTH H
NPOA3BOJACTBEHHASA CAHUTAPHS

7.1. Tlpu mpomssoncTBe paboT MO NIOCTpoiike TpyO crexyer
PYKOBOICTBOBAThCA yKa3aHHMAMM miaBbl «TexHuka Ge30macHOCTH B
crponurtensctee» 111 wactu CHull, nelicTBysomuMH nNpaBuIaMH H
HOpMaMH TeXHHKH 6e30MacHOCTH H OXPaNHI TPYAA B CTPOUTEABCTRE TI0
COOTBETCTBYIOLIMM BHAaM pabort, a Taroke TpeGOBAHUAMY HACTOSIIAX
MeTtonudeckux yKasaHuii.

7.2. Bece paboune nommKHBI OBITH NPOMHCTPYKTHPOBAHEI 1O
TexHuke Ge30macHOCTH M o6ydeHsl paGoTaM, KOTOpble OHH JOJDKHBI
BBINONHATH. [1o okoHYaHNH 00yuenms kaxabii paGounii JOIDKeH CAaTh
3K3aMEHBI KOMHCCHM TI0 IIPOBEPKE 3HAHMM, OpPranM30BaHHOM ITTABHBIM
HMHXXEHEPOM CTPOHTEIBHO-MOHTXKHOTO 10e3fa. DK3aMeH ClexyeT
0¢opMIIATE TPOTOKOIOM.

7.3. 3anpemiaerca OCYINECTBIATE MOHTaX TPYO 6e3 moiHOro
KOMIUIEKTa HEOOXOMMOrO MHCTPYMEHTA.

7.4. YcTaHOBKY 3JIEMEHTOB YIpH MOHTAaXE CEKIMii TpyO criexyer
TIPOM3BOJUTH C HOMOIIBIO CHEMHANBHBIX KPIOKOB. MOHTHpPYeMBIH
3MEMEHT pa3peImaeTcs 0CBOOOXIATE OT KPIOKOB TONBKO MOcHe QHKCAH
€ro NosI0KeHUs 60TaMM Wi ONIpaBKaMH.

7.5. 3anpeinaeTca HAXOOUTHCA BHYTPH TPYOBI HENOCPEACTBEHHO
NIOJi MOHTHPYEMBIM JJIEMEHTOM, a TaKXKe€ YCTAHABIHBATL COCHM-
HUTeNbHbIE OONTHI 10 TeX MOp, MOKa MOJKEHHE TOTO YJIEMEHTa He
3a)UKCHPOBAHO ONpPAaBKaMHU He MEHEE YEM B JIBYX TOYKaX.

7.6. TIpu nepekaTke CMOHTHPOBaHHON TPYOB! WM OTAETBHBIX
CeKumii ClleflyeT HaXOAHUTHCA TONBKO 0331 HUX.

7.7. TlonpeM MOJHOCTHIO CMOHTHPOBAHHON TPYOH KpaHOM
JOITyCKaeTCsl TOMBKO MOCHE 3aTAKKH BCEX COSHHHHTENBHEIX 60MTOB.
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7.8. Ilomemenns ¢ o60pyROBaHMEM IS pa3orpeBa MaCTHKH
JIOJDKHEI GBITH YAeHBI OT OTHEONACHBIX CTPOSHHH, CKIIHOB GUTyMa,
THIPOM30JILHOHHEIX MAaTCpHAJIOB HE MeHee 4eM Ha 50 M ¢ ydyeToM
nipeoGiafaomero HanpaBlieHHS BETpa.

EMxocTH U1 pa3orpeBa MaCTHKH JOJDKHEI 3arpy»arscs He Gonee
yem Ha 3/4 wx oObema, Tak 9TOOBI YPOBSHb OBUT BCETZa BbIE 30HBI
o6orpesa.

7.9. B noMeIeHNH ¢ eMKOCTAMH JUI pa30orpeBa M IPUrOTOBJICHHS
MAacTHK JOKeH OBITh KOMIUIEKT NPOTHBOIIOXKAPHOTO OGOpYAOBaHMS
(orHeTymmTeNH, JIONUATHI M CYXOi IIECOK).

7.10. ITpu M3roTOBNEHUH IPYHTOBOK HCXOZHBIE He(pTHEIe GUTYMEIL
W/ KoMIIayH/Ib! ¢ TeMneparypoi 160-180°C noypkeb1 OBITh OXTaKIEHBI
1o Temnepatypsl 80-90°C u Biutsl B GenzuH (a He HaobopoT). Ora
ofepanys HODKHA COMPOBOXIATHCA TIIATENbHBIM TepEeMEIIMBAHIEM
TPYHTOBKH JEePEBIHHBIMH MEIAJIKAMH.

7.11. 3arycreBmme JaKkd XOMycKaeTcsd MPHMEHATH NOCHE HX
PaBKIDKESHHS COOTBETCTBYIOIMM HEKaHIIEPOT¢HHBIM PaCTBOPHTENIEM.

7.12. B cmydae BOCIUIAMEHEHMS B EMKOCTAX Ui BapKH GUTymMa
Jy14 roh)pHPOBAHHBIX IEMEHTOB JIOTKOB IaCHTh IDIaMA CIIEAYET CYyXUM
TIECKOM HJIH OrHETYINUTeNaMH. 3anpemaeTcs racHTh BOCILIA-
MeHHUBHIMIiCS GUTYM (MacTHKY) BOZOH.

7.13. B OGHTYMOBapOYHOM MOMEIIEHKH JOJDKHA OBITH anTedKa ¢
HEeoOXOMMBbIMI MEAUKaMEHTaMH H I1ePEBI304HBIM MaTe€PHAIIOM.

7.14. Ipu ycrpoiicTBe MOHONHTHOTO achansTo0eTORHOTO OTKa
B TpyOax muameTpoM H0 2 M mwimHO# Gonee 20 M crexyer mpeny-
CMaTpHBaTh BEHTWJIALMIO. PexoMenayeTcs IPUMEHSATh OCEBHIE
penTwiaTopsl Tuna MII-7 ¢ gacroroii Bpamenus 1450 o6/mun. Ipu
HCTIONb30BAHAUY BEHTHIISTOPOB APYTHX MapOK MX NOXGOp HeobxomuMo
OCYIHECTRISITH U3 pacyeTa obecnieyeHHs CKOPOCTH JBIDKEHHA BO3yXa
He MeHee 1 mM/c.

7.15. Tlpu npousBoncTBe paboT IO 3alUUTE IEMEHTOB rodpu-
POBaHHBEIX TPYO NONAMEPHBIMH MaTepHallaMH CIERXYeT cobmonarh
M3JIOKEHHBIE HIDKE NPaBIUIa TEXHUKM 6e3011acHOCTH:

® NpOLECC OKPaCKH JO/DKEH MPOW3BOAMTECS B COOTBETCTBHH C

T'OCT 12.3.005-75*, a Taxke «CaHHTapHBIMY PABIIaAMH 1IPH
OKpacoYHBIX paboTax ¢ MPHMEHEHHMEM PYUHBIX pacmbl-
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sareneii» Ne 991-72, yreepxkaenusivia Munsapasom CCCP
01 22.09.72;

TIPY [OATOTOBKE MOBEPXHOCTH K OKPAINMBAHUIO HEOOXOAMMO
cobmonars TpeGopanma 6e3onacnocty o FOCT 9.402-80%*;
B CKJIaJiaX ¥ Ha YJaCTKaX IO BeJCHHIO OKPaCOYHBIX paboT He
JIOIYCKAeTCs TIPOM3BOJICTBO PabOT, CBA3aHHBIX C IPAIMECHEHHEM
OTKPHITOro OTHA, HCKPOooOpa3oBaHUs, KYPeHHS U T.X. Y4aCTKH
HeoOXOnHUMO CHAOUTH NICHHBIMH OrHETYIIHTEIISIMH, AIHKAMH
C HIECKOM H JPYTHM NPOTHBONOXKAPHBIM HHBEHTapeM;
TPOM3BOACTBEHHBIN NEPCOHAT HE JOJDKEH HOIYCKAThCH K
BHIIOJHEHHIO OKPacodHBIX pabor 6e3 MHIUBHIYyaIbHOM
3aIUTHI, COOTBETCTBYoMEH TpeGoBanmam I'OCT 12.4.011-89;
pabouue, Beoymie OKPacOYHEIE paGOThI, JOJDKHEI paboTaTh B
cnenogexae. Cnenonexmy, oOJMTYIO PaCTBOPHTENIEM WM
JIAKOKPAaCOYHBIMU MaTepHallaMH, CIEeNyeT HEMEAJIEeHHO
3aMEHHMTB YHCTOMH;

JUIS NpeJOXPaHEHHI OPraHOB JBIXaHMA OT BO3JEHCTBHA
KPaco4HOro TyMaHa K IIapOB PaCTBOPHTENA paGouvie JOIDKHEL
noJb30BaThca pecnuparopamu tHna PY-60A wm PIIT-67, a
TAKoKe 3aIUTHBIMHA O9KaMH;

JUIA 3aIIATEL KOXKH PYK HEOOXOAMMO TIPHMEHATh PE3MHOBBIE
NIepYaTKH WM 3amuTHBEIE MasH ¥ nacTsl o TOCT 12.4.068-
79* Tuna UOP-1, CHIMKOHOBEIH KpEM U Ap.;

Tapa, B KOTOPO}M HaXOMATCA JIAKOKPaCOYHBIE MATEpPUAIBI ¥
pacTBOpPHUTENH, HOJDKHA UMETh HAaKIeHKM WU GHpKH ¢
TOYHBIMH HAUMEHOBaHWEM M 0003HaUeHHeM MaTepuaiioB. Tapa
JIOJDKHA OBITh MCTIpaBHOH M MMETH IUIOTHO 33KPBIBAIOIHECS
KPBIIIKH.

OIMHJIKH, BETOIIb, OGTHPOYHBIE KOHIBY, TPAIKH, 3arPS3HEHHBIE
JIAKOKPaCOYHBIMU MaTepHallaMU H PACTBOPHTENAMH, CIEAYET
CKJIAZIBIBATh B META/UTHUESCKHE AIUKHA ¥ IO OKOHYAHHH KKIOM
CMEHBI BBIHOCHTD B CIIELIHATHHO OTBEACHHBIE MECTa;

okoJI0 paGoyero mMecTa ROJDKHA OBITH YHCTasA BOJA WM
CBEIKCIIPUTOTOBIIEHHBIH (pu3nonorndeckui pacreop (0,6-
0,9%-HB1#f pacTBOp XJOPHCTOTO HATPHS), YHCTOE CyXOe
TIOJIOTEHIIE, MPOTHPOIHBLIH MaTepHaI;
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® NpH MONaJaHHH B [V1a3a PACTBOPHTE/IS WIH JTAKOKPACOYHOTO
MaTepHana HeOGXOIUMO HEMEUIEHHO OGHIBEHO MPOMBITH IMa3a
BOMOM, 3aTeM (UIMONOrMIECKMM PAcTBOPOM, MOCIE Yero
obpatHThCs K Bpady;

e [ocie OKOHYaHHA paboThl HEOGXOANMO NIPOM3BECTH YOOPKY

pabouero MecTa, OHCTKY CIIEHONEXIBI M 3aLHTHBIX CPECTB.

7.16. B kax ol CMeHe IO CTPOHUTENLCTBY rodpHpOBaHHEIX TPYD
ZIOJDKHBI ObITh BBIIENIEHBI M O0YUYEHbI CTIeHATBHEIE JIULA U OKA3aHHS
nepBoii MOMOLIH.

7.17. Ha xaxxgoM crposiemcs o6BexTe fowKkHa OBITH opra-
HU30BaHA TIOCTOSHHAA CBA3b C LICHTPAIHHEIM NPOPabCKHM IyHKTOM,
HMEIONIUM YTBEP)KACHHBIH MPHKAa30M MO CTPOMTENBCTBY IOPANOK
OpraHM3all¥Hd MeJUIIMHCKOW NMOMOIH U 3BaKkyauud (B Ciydae
HeoOXOMMOCTH) TPaBMUPOBAHHBIX WIH 3a0oneBinnx paGOTHHKOB ¢
obnexTa.
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IMPRJIOKEHMA
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89

Tpunoxenue 1

Tabnunal
Mexannveckne CBOHCTBA H XAMAYECKHI cocTaB cTasei

Mapxka Ipenen TIpenen |Yannnenue,| IlokpeiTne Xumuyeckuii coctas B %
CTaN¥ | TEKYYeCTH, | IPOUHOCTH, %, L{MHKOM C Si Mn P S

H/mm?, H/mm® | monepek, | (B MuxpoHax)

HE MeHee He MeHee

15

(Poccus) 240 400 23 80 0,12-0,2 |0,12-0,25| 0,4-0,65 | <0,035 |<0,035
oor2j
(Poccus) 310 450 22 80 <0,12 |0,17-0,37| 1,4-1,8 |<0,035| <0,04
$235JRG2 235 340-470 24 85 0,12 0,03 0,8 0,03 | 0,025
SAE J 403 230 360 30 60-90  10,03-0,09| <0,020 |0,17-0,40 | <0,020 |<0,020
HSLA 300 380 25 92 0,05-0,09} <0,030 |0,30-0,40 | <0,020 {<0,020
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TaGnuna 2

OuzavecKne XapaKTEPHCTHKHE MHOTO/IACTOBLIX CEKIUi

Tonepeunsie pasmepb! | Tormpsa TInomane MOMeHT HHEpLH, Craruueckii Pamyc
rodpHpOBaHHOTO JIACTa, TIONEPETHOTO MM*/MM MOMEHT MHEPLH, | HHEPLIH,
mpodbruis, MM MM CeueHNs, MM/ MM /vm MM

3,0 3,77 1176,6 444 17,7

4,0 5,04 1581,9 58,6 17,7

5,0 6,30 1995,2 72,6 17,8

150x 50 6,0 7,57 2417,5 86,3 17,9
7,0 8,85 2849,7 100,0 17,9

3,0 3,52 1057,25 39,42 17,33

4,0 4,83 1457,56 53,30 17,37

152 x 51 5,0 6,15 1867,16 66,98 17,42
6,0 7,46 227831 80,22 17,48

7,0 8,71 2675,11 92,56 17,52

3,5 4,78 11710,74 152,72 49,50

48 6,54 16038,98 207,54 49,52

380 x 140 5,5 7,63 18743,25 241,38 49,56
6,3 872 21445,89 274,87 49,59

7,1 9,81 24164,64 308,24 49,63

3,0 3,90 10886 136,01 52,80

4,0 5,35 14944 185,50 52,85

400x 150 5,0 6,81 19060 235,04 52,90
6,0 8,26 23154 283,71 52,95

7,0 9,64 27071 329,69 52,99




TIPOOWTA TOPPUPOBAHHBIX JIMCTOB

# ;d‘
l:,p
> A 2 1 Z =
2, =" ! \
- 130+2 N
t | 130x7=91027 ¢

Puc. 1. Ilpogpuns 20¢ppuposannozo rucma:
H=32,5x3 um,0=15 2u2,5mm,t=32,5%7,5 mm

T
254 MM + 2

HefitpansHas ocs

(ry6una BOnHEI)

T = TomnuHa

152,4 MM (ITMHA BOITHED)

Puc. 2. Hpogpuns 20¢hpuposannozo nucma;
monwuna nucma 3,0 < 7 mm, yansl uszuba zopa 44,53°+ 46,08°,
npaman ecmaexa 43,24 + 47,88 mm
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R=35

.

50

y—’r

150

Puc. 3. ITpodpuns zoppuposannozo aucma:
monwiuna nucma 2,75-7,0 mm

Specified
thickness

140 mm

l90mm—>l<-—— 190 mm ——p-tat— 190 mm—»l‘—* 190 mm ~—|
380 mm

380 mm

Puc.4. IIpogpuns zohpuposannozo nucma:
monwuna nucma 3,5 + 7,1 mm, yznet uszuba zogpa 49,75° - 50,43°,
npaman ecmaexa 110,78 + 106,15 mm
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Tpunoxenue 2

Kpenexanie u3fenns 118 cGOpKH METALIHIECKHX
roppupoBaHHbIX TPYO

BonTel Ans MPOROIBHBIX ¥ NONEPEYHBIX CTHIKOB JOJDKHEI OBITH
KJ1acca npo4HOCTH 4.6 u xiacca 5.6 cornacuo Tpebosanusam CHull II-
23-81. Jins Tpy6, npuMeHAeMEIX B paiioHax ¢ pacueTHONH MUHMMAIBHOM
TEMIICPaTypoH HapyXHOro Bo3yxa Hwke Munyc 40°C, 6ontel cnegyer
Ha3Ha4aTh Ki1acca npouHocTy 8.8.

Pa3smeps! 6onToB npurumarorca o I'OCT 7798-70*, pasmepst
raex —no 'OCT 5915-70*.

Pe3p0a GONTOB 1 raek METPHYECKAS C KPYTIHBIM IArOM COINIaCcHO
TI'OCT 24705-81.

JluHa GonToB HOMKHA OBITH He MeHee 35 MM M Ha3HayaThCH,
HCXONS M3 KOJMYECTBA M TONMIHHBI COENHHAEMBIX ro(ppPHPOBAHHBIX
MHCTOB.

JimHa y4actka 6e3 HapeskH (y rooBkd 6omra) nommkHa GbITe
MEHbIIIe CyMMAapHOH TOJIINMHEI IBYX CTHIKYEeMBIX IEMEHTOB H LI Ha
2-3 Mm.

JUtst GONTOR CTHIKOBBIX COSIMHEHUH CIIe/lyeT NPUMEHATH MAHO5
crelMaabHON (GOpMBl — KBaJPATHEIE IUTOCKOBBINYKIIbIE, KBAAPATHEIC
IUTOCKOBOFHYTHIE (pHC. 1) ¢ IMUIMHAPHYECKHMH ONOPHBIMH TOBEPX-
HOCTSIMH PaJiiyca KPUBH3HBI, 0G€CIIeYMBAIOIIHE IUTOTHOE NPHIIEraHue
mai6 K MOBEPXHOCTAM BHAJMH M rpeGHel BOJIH CTHIKYeMBIX rodpH-
POBaHHEIX JINCTOB.

a) 6)

Puc. 1. Illaiibst Onna 6onmoe (pazmepst 6 Mm):

a — niockoseozrymste; 6 — nnockoesinykiuste; d — ouamemp
omsepcmun ¢ wative (coznacnho 'OCT 11371-68%); B — pazmep
Keaopamnoii wiaiibst, npunumMaemslii pasHsiM HAPYHCHOMY
Ouamempy cmandoapmnoii Kpyznoii wiaiiosi
(coznacrno I'OCT 11371-78*); &, — ne menee 3; 5, — ne menee 2
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TIpu chepuyeckuX OMOPHEIX INIOCKOCTIX GOJITOB U raek mai6si
HE NPUMEHAIOTCA.

bontel, raiikn B mwai6y AOMOKHEI HMETh aHTHKOPPO3HOHHOE
samuTHOE NokpeITHe (80 MxM) u3 muska I3 no F'OCT 3640-75.

Bouars! B raiika 3apy6exsbix upm, JomycKaeMble K
IPHMEHEHHI0:

JU1s c60pKH MHOTOMHMCTOBBIX FO()PHPOBAHHEIX CEKLMI HCHOMb-
3yI0TCS rajlbBaHA3MPOBAHHbIE 6OIITHI AMaMETPOM 19 MM, H3TOTORIICHHEIE
M3  cTandm, TIOJBEPXEHHOHW  clemManbHOH  Temmepa-
TypHO# 06paGoTKe B COOTBETCTBHMH co cnenuduxanmeit A 449
(Amepukanckue Crarnaprst no Mensiranmo Marepuanos). Hwkaas
TIOBEPXHOCTH TFOJIOBKHM 60ITa paBHOMEPHO 3aKpyIvieHa M He TpelGyeT
crnenpanbHON MOAroHKH. Bee raiiky ycraHaBnuBaroTcs 160 U3HYTPH,
nu60 CHapyX¥ KOHCTPYKLHH, 3a HCKIIOYEHHMEM CJIyyaeB, Koria
c60pOYHBIMH YepTeNaMHU MPEAITACAHO HHATE.

BOJITHI H TAWKHA
Jmuna* Iiset Bec
(MM) (xr/100)
32 Tanbs. 14,6

38 3enenniit 15,0
44 Kpacueii 16,4
51 YepHbrii 17,5
76 Tanes. 21,5
laiiku  TI'anss. 8.8

@i
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Tunr M20, SB 8.8

15-50

34
33

34
33

19
17,5
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Ipwioxenue 3

MerToanuecKkne peKOMEHIANNH 1O ruAPaBNH4eCKHM
pacueTam MeTALIRYEeCKAX roppapoBanHbIX
BOJONPONYCKHBIX TPYO

1. OBIME IOJIOXXEHMUSA

i.1.CornacHo BacToAmMM MeTOnUYeCKUM peKOMEHAALUAM
PacCUMTHIBAIOTCS MeTALIHYEeCKHe rodprpoBaHHbie TpyOh! ¢ Haubonee
PacIpOCTPaHSHHBIM B OTEYECTBCHHOU NMpaKTHKe TUIOM Todpa
130x32 Mum. C HEKOTOPEIM NPUOTKEHAEM MOIYT BBIIOIHATECH TAKKE

pacdeTs! Tpy6 ¢ ApYrHMH TUNaMu rodpos.

1.2. TodpupoBanHEie TPYOHl OTIMYAIOTCH OT «IJIANKHX» B
FH/IPABIMYIECKOM OTHOIMEHHH CYINECTBEHHO OObINHMI KPUTHIECKAMH
YKJIOHaMH, BEJIHYHHA KOTOPBIX IIPH GE3HANIOPHOM DeXXHUME JOCTHIaeT
0,02-0,03. Jing obecneueHHs MAKCHMAaJbHOH BOAONPOILyCKHOM
CNIOCOGHOCTH YKIIOHBI FOPHPOBaHHAIX TPYO NOJDKHEI ObITh HE MEHBIIIE
yKa3aHHBIX 3Ha4eHHUH U B KpaifHeM cydae He Menbe 0,01.

B kax1oM KOHKPETHOM CITyYae NPE/{BapHTEIIbHO YCTaHARITHBAETCS
KPUTHYECKHH YKIIOH COOPY)KEHUS 1. YUMTHIBASA KPHTHYECKMH YKIOH
COOpY>XEHHS H YKJIOH MECTHOCTH, HA3HA4alOT YKJIOH TPyOH i, ¢
cobmoznenueM yclIoBHA

ip2i.

Ipu HecobmoneHu: yCIOBUA MPOIYCKHAs CIIOCOOHOCTD TPYOEI
TIOHHXKaeTcs, puueM TpH i = 0,01 3tumM MoxHO npene6peys, npu
ip < 0,01 peanpHas MponyckHas CIOCOGHOCTH COOPYIKEHHA NO/DKHA
YCTaHAB/IMBAThCS B COOTBETCTBHH € «PYKOBOZICTBOM 110 THAPABIHTIECKIM
pacueTaM ManbiX HCKYCCTBEHHBIX coopyxeHuii», «Ilocobuem mo
THUZIPaBIMYECKHM PACYETaM MAJIBIX BOJOTIPOIMYCKHBIX COOPYXKEHHID, a
C HEKOTOPBIM HpHOIIKeHreM — «MeTOTMYECKIMH PEKOMEHAALMSIMH 110
THAPABIHYESCKOMY pacdeTy».

1.3. IIpomyckHast cCHOCOOHOCTh METAITHIECKUX FOGPHPOBAHHBIX
TpyO omnpenenseTcs UCXOA U3 YCJIOBHI BXO[a PaBHUHHOIO THIIA, IIPH
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KOTOpO# Nepell COOpY>KeHHeM 0Gpa3yeTcs eMKOCTb, XapaKTepU3yOLascst
nojmepToii nry6uHoiA. [Tpy 3ToM HOTOK MocTynaer B Tpy6Y B CIIOKOHHOM
COCTOAHMH.

BxoJ yKa3aHHOIO THIAa MMEIOT BCe BOOMPOITYCKHEIE TPyOh 6e3
TIOIXOJHBIX GBLICTPOTOKOR, IIOABOASAINMX ITOTOK K COOPYKEHHIO B OypHOM
COCTOSIHHH.

Jns Tpy6, uMeromux Ha BXxofe OBICTPOTOKH, MpPOBEPSIOT
BO3MOXKHOCTb BXOJa IIOTOKa B TpYyOy B GypHOM cocrosiaum. Ilopsnok
pacdeTa npHBoaMTCA B K MeToqMIeCKIX YKa3aHHAX IT0 THAPARIHYECKUM
pacderaM KOCOTOPHBIX TPY6», «PYKOBOACTBE IO I'MAPABIHYECKAM
pacdeTam MalTbIX HCKYCCTBEHHBIX COOpYKeHHiD 1 KHure «KocoropHsie
BOZOIIPOIYCKHBIE TPYOBI».

Ecnu B pesynerare pacdera OKAKETCH, YTO MMEST MECTO BXON
PaBHHHHOTO THIIA, TO THAPABIHYECKHE PACIEThi IPOU3BOAAT COTIIACHO
«[Tocobmio 1o rUAPaBINYECKAM PAcUeTaM MaiBIX BOJONPOHYCKHBIX
COOpYXeHHI», Kak 11 PaBHUHHBIX TPY6. B npoTvBHOM Cyyae Tpy6hl
TIO YCJIOBHSIM BXOJIa SBJISIOTCS KOCOTOPHBIMH M MX T'HIpaBIHYECKHe
pacyeTsl IPOM3BOAAT B COOTBETCTBHM ¢ TpeGoBanuaMu «PykoBoncTea
IO THAPaBINYECKIM pacyeTaM MaJIbIX HCKYCCTBEHHBIX COOPY)KEHHI H
«Ilocobus Mo rMAPaBIMYECKHAM PacueTaM MaJIbIX BOJOMPOIYCKHBIX
COOPYIKEHHID.

1.4. Hacrosummen MeTomiecKuMH peKOMEHAALMAMH [PELyCMAaT-
pHBAETCS BBINONHECHHE MMAPABINYECKHX pacdeToB B JAByX BapHaHTaX:
IIPA HAJIMYHH [JIAJKOr0 JIOTKA U IPH €r0 OTCYTCTBHH.

1.5. Pexomenpatun paspaboraHs! Juis ro¢pprapoBaHHEIX TPYO 6e3
OTOJIOBKOB CO CPe30M IIepHEHUKYISPHO OCH TPYObi, C OTOJIOBKOM,
Cpe3aHHBIM NApaJLIENBHO OTKOCY, C OrOJIOBKOM THIIOB «KAINOLIOH» H

pacTpyOHBIM C yroM pactpybHocTH Q = 20°.
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2.TUAPABIMYECKHE PACYETBI
2.1. OBHIME ITOJIOXXEHHA

Merannudeckue roppupoBaHHbie TpyOsl — rubkue Gecdyn-
JIAMEHTHBIE KOHCTPYKLHH, paGoTalolIHe BO B3aHMOREHCTBHH C FPYHTOM
[0 CHCTeMe «rpyHT-TpyGa». B Haureii crpaHe NPHHATHI B HACTOAMIEE
BpeMs CNeIyIOlHe THIIOBBIe pa3Mephl rodpos: 130 x 32 mm, 150 x 50
MM, @ B 3apy0exxHOl IpaKTHKe MPUMEHSIOTCS CIEYIOIIUe pa3MephL:
67,77x12,7; 100 x 22; 152,4 x 50,8; 200 x 55 1 400 x 150 mm (umiHa 1
BBICOTa rocdpa).

TodpupoBarHbie TPYOBl OTNHYAIOTCS OT TEXHHYESCKH DIAAKHX
CYINECTBEHHO GONbIIei INepOXOBATOCTHIO, ITO CBA3aHO C HATHYMEM Ha
BHyTpeHHei# nopepxHocTH rodpos. Cpensee 3HaueHHE KoddduumenTa
mepoxoBarocty n = 0,025-0,03, a npu Hayuaem rodp 6OMBIMX pazMepoB
(6onee 152,4 x 50,8 MM) MM HaHOCOB B JIOTKOBOH JacTH TPYOH
K03 (HIMEHT INePOXOBATOCTH MOXET JocTHTaTh 0,04,

Hanpyue NOBBIIEHHOH IIEPOXOBATOCTH NMPHBOAMT K CYIIECT-
BEHHO OOJIBIIMM KPHTHIECKUM YKIIOHaM ro)pHpOBaHHEIX TPYO 1o cpas-
HEHHIO C TEXHUYIECKH [VIJKMMH, 3Ha9eHHe KOTOPHIX B ro)pHPOBAHHBIX
Tpybax nocturaer 0,02-0,03. IlosToMy 115 NpeNOTBpaLiCHHs CHIDKECHHIS
BOZOIPONYCKHOM CIOCOGHOCTH YIJIOHH TO(QPHPOBAHHBIX TPYO NOKHBI
65rTE Gonee 0,02-0,03 u, B xpaiineM cirydae, He mensmre 0,01, To ecTs
Heo0XoouMO Ha3HaYaTh YKIOHHI TPyObl paBHbIMH WiH Gojiee KPHUTH-
yeckoro ykiona (i, > i,). Ilpu yxnone Tpy6u menee 0,01 neobxomumo
YUMTHIBaTh CHW)KEHHE TPOIYCKHOH CIIOCOOHOCTH BOJOMPOIYCKHOIO
COOpYKEHUS.

2.2. OTIPEJIEJIEHUE ITPOITY CKHO#M CITIOCOBHOCTH
TPYB
«/IAHEDbIE» H «KKOPOTKHEE» TPYObl. YueT BIHSHAN HHKHETO Obeda

2.2.1. Tpy6sl, Ha NPOMYCKHYIO CHOCOOHOCTH KOTOPHIX NpH
Ge3HAOPHOM peXXHMe OKa3bIBaeT BIMAHHE X JUIMHA, HA3BIBAIOT
«IIUHHBIMH» B THIPABIMYECKOM OTHOLIEHWH. Y (KOPOTKHX» 3TO
BJIMSHUE OTCYTCTBYET.
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2.2.2. «KopOoTKHMHI» CHHTAIOTCH TPYOBI, IS KOTOPHIX cobiro-
JIaeTCs yCIOBHe
> iy,
2.2.3. Kpurndeckuii yKJIOH Ui HauGolee paclpOCTPaHEHHBIX
oTBepcTHii TPY6 ¢ rmamkuMd floTKamMu guametpom 1,5 wnm 2,0 M

OTPEAENAIOT 1o rpadHKy B QyHKIHY IIapaMeTpa pacxoa:

m=—2
Q - b
D?,/gD
rame Q- pacxol B COOpY)KeHHH,
D — nuamerp 1pyOsI;
£ — YCKOPEHHE CHITBI TSDKECTH.
JUnda ocTaabHEIX OTBEPCTHM KPHTHIECKHI YKJIOH BRIIHCISIOT O

dopmyne
. (D
k~{ —=,
K(rp) D
e iy 4 DW COOTBETCTBEHHO KPHTHYCCKHI YKJIOH U IHAMETP TPYOHI.

210 Moxet 6brre D = 1,5 wm 2,0 M.
Ilpu iy < i, ¢ HeKOTOPEIM NPHUONIDKEHHEM KKOPOTKHMIEY MOXKHO
cuuTarh TPYOHI PH COOIIONECHUH KPATEPUA OTHOCHTENBHOH JUTHHbI:

‘1 <20,
D

rae {,— IIHHA TPYOBL.

2.2 4. TIpow3BOIMMEIE HIDKE B HACTOSINEH I71aBe 3aBHCHMOCTH 1A
onpeAeseHus NPonyckHo# crocobHocTy Tpy6 mpH GesHamopHoM
peskMMe OTHOCATCH K «KOPOTKHM» TpyGam.

2.2.5. I'ny6unsl Ha BXOXe M MOAMEpTHE IIyOHHBI mepen
WUTMHHBIMA» TPyGaMu ONpPENENnTIOT 1Mo GopMynaM, OOTYYEHHBIM H3
aHAIOTHUYHBIX 3aBUCHMOCTEN Ul MNIaAKuX TPYO, NMPHUBEACHHBIX B
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«PyKOBOZICTBE HO IMAPABINYECKHM PACYETaM MaJiBIX MCKYCCTBEHHBIX
COOpY>KEeHHMIN», C BBCACHHEM B HUX KOPPEKTHBA I YUeTa IOBBIICHHOM
IIEePOXOBATOCTH ro¢pHPOBaHHEIX TPYO:

2
by zkn_x__’_o 007 Z_T__zo By )" Broge
D D ~ \D D) n’

2

H n

T =§.+0,005 £T__20 E) —rode .
D D D D n

b, H
D" D
BXOf¢ H OTHOCHTeNbHAasd mnojpmepras riay0uHa nng
«KOPOTKUX» TpYO;
n=0,015un oip” K03(hpHIHEHTE EePOXOBaTOCTH
COOTBETCTREHHO I IMIAJKHX H ro(pHpOBaHHEIX TPYO.

me =~ COOTBeTCTBCHHO OTHOCHTEJIbHAA mme-la Ha

2.2.6. I'pn 3paumTeTbHOMN ORITOBOI IITyGHHE BOAOTOKA IIPOHCXOIUT
3aTOIVIECHUE TPYO CO CTOPOHBI HYKHETo 6beda, UTo TaloKe CHIDKAeT HX
MPOIYCKHYIO CHOCOGHOCTS.

C HeKOTOpHIM IPHOIIDKEHHEM MOXKHO CYHMTATh, YTO KPHUTEPHH
3aTOIUIEHHS TPYO CO CTOPOHD! HIDKHETO Obeda, TIoNyeHHBIE It INaTKIX
TpY0, COXpaHAIOTCS H JUIA FTOPPHUPOBAHHBIX, T.€. He3aTOTUTEHHBIMH OYIXYT
TPYGHI DpH COOMONEHNN YCIIOBUI:

h >125h, u h21,1h,
rae  h —nrybuHa B HIDKHEM 6nede Hax HIDKHEN TOUKOH AHA
TPYOBI B BEIXO{HOM CCUEHHH;
h,_— xpuTUYEcKas TyOHHa B TpyOe;
h, — BeicoTa TPYGEL

Kpurhueckyio myOuHy B KpYDIHIX Tpy6ax Ompeaensior imo
rpacuky.

Bosee TOYHO yueT 3aTOIUICHHS NMPOU3BOAHUTCS COMIACHO
«PYyKOBOJCTBY 10 MMADPABIMYECKAM PacdeTaM MajbIX HCKYCCTBEHHBIX
COOPYXKEHHI.
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2.2.7. Jina MeTa/nim4ecKHX ropHpOBaHHBIX TPYS NIPHHMMAaETCA
Ge3BanopHBIil PeXXAM NPOTEKaHHUA, TO €CTh KOI/[a BXOTHOE cedeHHe He
3aTOIUIEHO M HA BCEM NPOTKEHHH TPYOBI MOTOK MMeeT CBOGOXHYIO
noBepxHocTh. IlonyHanopHsifi, 9aCTHYHOHANOPHEIH H HaIOPHBIH
POXMMEl HE PEKOMEHJIYIOTCS M3-33 KOHCTPYKTHBHBIX OcCOOeHHOCTEH
THOKMX MeTa/uTMUecKuX Tpy6.

2.2.8. be3HanopHEHi peXXiM NMpOTEKaHUs B Tpybax coxpaHsercs
JI0 TONHOTO 3aTOIUICHHA BXOJAHOTO CEYEHHS, YTO XapaKTepH3yeTcs
YCIIOBHEM,

th‘i <1,
e b —riyGusa ra sxone B TpyOy;
D — muaMeTp BXOOHOTO CEYCHHH, CUMTasd N0 BIIAXUHAM
ro¢pa (HaMMEeHBIIHH AHAMETP).
2.2.9. BO3MOXHOCTE CYINECTBOBaHHA O€3HAIIOPHOIO PeXXHMa U
3anofiHeHHe TPYOBI Ha BXOJE B «KOPOTKHE» TPYOBI ONpENENsIoT no
rpaduKy, Ha KOTOPOM NPUBEACHA 3aBHCHMOCTb OTHOCKTEIEHOM ITyOHHBY

h __Q
IOTOKA HA BXOZiE B TPYOY "D"l OT napaMeTpa pacxona I, = D? Jg_ID- .

10T Xe rpaduK NO3BONLET N0 33JAHHOMY 3aNOMHEHHIO YCTaHOBHUTD

COOTBETCTBYIOIIYIO €MY BEJIMYHHY Pacxona.
2.2.10. Ioanepryio my6uHy mepeR Ge3HaNOPHBIMHA TpyOamMu

onpeaeNsioT no gopmyie
2/3

H-| -2 __
mBK\/EE ’

rae  m— ko3¢UIHEHT pacxo/ia, onpeaenseMsii o Tadn. 1 B
32BMCHMOCTH OT THIIa BXOZHOTO OTNOJIOBKa;
B, — CPE/HSS INMPHHA TIOTOKA PA KPUTHYIECKOH ITybuHe,
omnpenensemas 1o Taén.2.
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Ta6nuna l

Tun orosoBkxa Koadd T pacxosa, m
Be3 oronoeka (BepTHKAIBHEIHA Cpe3) 0,33
Cp TapamieIbHO OTKOCY 0,33
«Kamomon» 0,33
PactpyGasii 6=20° 0,365
Tabnuna 2
= Q By By npu nuamerpax 1py6 D, M
D’JQD | D| 10 | 125 | 1.5 | 20 | 30 | s0
0,02 0,49] 049 | 0,61 | 0,73 | 098 | 147 | 245
0,03 0,52] 0,52 | 0,65 | 0,78 | 1,04 | 1,56 2,6
0,04 0,57] 0,57 | 0,71 | 0,85 | 1,14 1,71 | 2,85
0,05 0,59} 0,59 | 0,73 | 0,88 | 1,18 1,77 | 2,95
0,06 0,62 062 | 0,77 { 093 124 1,86 3,1
0,07 0,63] 0,63 | 0,78 | 0,94 | 126 | 1,89 | 3,15
0,08 0,64| 0,64 0,8 0,96 | 1,28 1,92 32
0,09 0,66] 0,66 | 082 | 099 | 132 | 19 33
0,1 0,67| 0,67 | 0,83 | 1,00 | 1,34 | 2,01 | 335
0,12 0,69] 0,69 | 0,84 | 1,03 1,38 | 2,07 345
0,14 0,72| 0,72 09 1,08 | 144 | 2,16 3,6
0,16 0,74 0,74 | 092 L1 147 | 22 | 368
0,18 0,76| 0,76 | 0,94 | 1,13 | 1,51 2,26 | 3,78
02 0,77, 0,77 | 094 | 1,15 | 1,54 | 2,31 | 3,85
0,25 0,79 0,79 { 0,99 | 1,18 | 1,58 { 2,37 | 395
0,3 0,81 0,81 | 1,01 | 121 | 1,62 | 2,43 | 4,05
0,35 0,82{ 0,82 1,02 | 1,23 | 1,64 2,46 4,1
04 0,83 0,83 | 1,03 | 1,24 | 1,66 | 2,49 | 4,15
0,45 0,84 0,84 1,04 | 125 1,67 2,5 4,18
0,5 0,84{ 0,84 ,05 1,26 | 1,6 2,52 42
0,55 0,84| 0,84 05 | 1,26 | 1,6 2,52 4,2
0.6 0,84| 0,84 05 | 1,26 | 1,6 2,52 42
0,65 0,84] 0,84 05 | 1,26 | 1,68 | 2,52 | 42
0,7 0,83] 0,83 | 1,03 [ 1,24 | 1,66 | 2,49 | 4,15
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2.2.11. TIpu HecCOBepLIEHHOM C)XXaTHH TNOTOKA Ha BXOAE B TPyOy
(muMpyEa 10 NoAnepToMy YpoBHIO Bhicokux Boa ITYBB nepen sxonoM B
TpyOy MeHee LIECTH ee OTBEPCTHIA) Koo (dHLMEHT pacXosa ONpeAeIoT
no gopmyne

m=m, + (0,385—-m_, )oo, )
3Q-20,

rme m . - 3HAYCHUE xoagduimenTa pacxona mo tabm. 1.
Q — mwiomaas MONepPeTHOro CeYeHM MOTOKa B MOABOMALIEM
pycne;
Q- wiomaxs NOMEPEYHOTo CedeH s TPYOBI N0 OTMETKH
TIOZNIEPTOro YPORHS.

2.3. PEXXMIMBI ITPOTEKAHWA

Cornacio CHulT 2.05.03-84*, . 1.14 momyckaercs mpoeKTu-
poBaTh TPYOHI Ha IPOIMYCK PaCieTHOro PacXofia NP HOMyHATIOPHOM H
HANOPHOM pexxumMax. [Ipu 3T0M 1oJ;, OroNOBKaMM H 3BEHBAMHE CIEyeT
ycTpauBath (yHIaMEHTHI, a NIPH HEOOXOMUMOCTH — TaKxke IPOTHBO-
GuIBTpaMOHHEIE 3KpaHbL. KpoMe TOro, pH HAropHOM PEXHEME CeAyeT
NpeAyCMATPHBATh CrelMaIbHEIC BXOAHbIE ONOJIOBKH M 06ecrneuHBars
BOJOHENPOHHMIAEMOCTD IIBOB MEXAY TOPLAMH 3BEHBEB H CEKIUSIMHU
(yHIaMeHTOB, HANEXHOE YKpEIUIEHHe pyclla, YCTOMIHBOCTE HACHIIH
TIPOTHR Haropa ¥ GUIETpaLH.

JIns Tpy6, pacnonoxeHHBIX B paifoHax co cpeiHeii TeMieparypoit
BO3yXa Haubojiee XONONHOH MATHAHEBKH Hibke Munyc 40°C, e
JONMYCKAIOTCA MONTYHANOPHBIH H HAMOPHBIA PEXUMBI paboThl, 3a
HCIUTIOUCHUEM CITYHaeR PaCNONIOXEHHUS TPYO Ha CKaNbHBIX [PYHTAX.

Oxnako 0coGeHHOCTH KOHCTPYKUMM ro(ppUpOBaHHEIX TpyO He
TIO3BONAIOT 0GEeCNeuuTh TepMETUYHOCTE CTHIKOB, 2 YCIOBHA PaboThI
rubxofl Tpy6Bl He mpenycMaTpHBalOT yCTpolicTBa ¢dyHIamMeHTa.
OrcyTCTBHE TePMETIYHOCTH B CTHIKAX 3BEHBER He MO3BOMAET 00ECICInTs
B METALUIMYECKHX rohpHPOBaHHBIX TPYOaX yCTONIHBHIH HANIOPHBIN HWIH
TIOTyHAaMOPHEIH PEXUMBI TIPOTEKAHMA.
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To¢dpupoBaHHBEIE METANTHIECKHE BOXONPONYCKHBIC TPYOHI
clieflyeT NPOEKTHPOBaTh Ha MPOIYCK PACYETHOIO PacXo/ia TONBKO TIPH
6e3HaNOPHOM pEXHMeE.

2.4. BE3HATIOPHBIY PEXXUM ITPOTEKAHUSA

T'uapasnuaeckuii pacyeT rohpHpPOBaHHBIX METAJUTMHECKHX TPYO,
paboTarouIMX B pABHHHHBIX YCJIOBHSX, IPOU3BOAUTCS B COOTBETCTBHH C
YKA3aHHAMH, H3I10KEHHBIMA B «[Tocob6uH N0 rTHAPaBIHYECKHM pacdeTaM
MaJjIbIX BOIOTPOIYCKHBIX COOPYKCHHI», CO CNEYIOMMMH KOppeK-
THBaMHu:
1. YiuioHsl robpupoBaHHBIX TPYO NOJDKHBEI OBITH PaBHBI KM
Gonbllle KPUTHYECKHX, HO He MeHee 1= 0,01.

2. KoaddmmenTtst pacxona npu 6e3HaNOPHOM pexXHMe ClieayeT
TIPUMEHATD JU1s1 6€30roNoBOYHOTO THIIA BXONHOTO OFOJIOBKA
(c BEpPTHKANBHEIM CPE30M H CPE30M NApaJUIENBHO OTKOCY)
m= 0,33, a ;y11 pacTpyOHBIX OTOJIOBKOB C YITIOM PacTPYOHOCTH
20°-m=0,36.

Be3nanopHEM Ha3BIBAJOT PEXXUM PaGOTHI, IPH KOTOPOM TIOTOK Ha
BCEM MPOTSDKCHHH TPYOsI HMEET CBOGOXHYIO ITOBEPXHOCTh, T.e. HE
KacaeTcs BepXa TpyOsL.

BosesleHue BrICINEH TOUKH BHYTPEHHEH IOBEPXHOCTH TPYOHI B
060M HOTIePEYHOM CEYEeHHH Hal MOREPXHOCTBIO BOABI B TPYOe mpH
MPOITyCKE PacdeTHOTO pacxoia JODKHO OBITh B CBETY: B KPYDIBIX M
CBOAYATHIX TPyOax BBICOTOM 10 3,0 M — He MeHee Y4 BBICOTHI TPYOHI,
cepnue 3,0 M — ne meree 0,75 m.

Be3HanopHbI pexuM MPOTEKaHHd COXPaHAETCA BIUIOTH JO
3aTOIUIEHHUS BXOJTHOTO CEUeHHS TPYObI

H
=10
G =19,

rie H - niybuna notoka nepey tpy6oii;

h — BricoTa TpyOEL

TIpu Ge3nanopHoM pexxaMe TpyGa rHapaBiIndecky paboraer Kak
BOHOCIMB C IIMPOKHM IIOPOrOM.
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Pacxon BoAbl, mpomyckaemMoil Ge3HamopHOH «KOPOTKOM»
HeIoAToIUIeHHO#H Tpy6oi (puc. 1),

_ 3/2
Q=ms,/2gH"?,
e m — ko3 ¢ummeHT pacxona;
— wK
By _—h ~ CpelHss INMPHHA MOTOKA B CEYEHHH C KPUTHUECKOM
K
ny6GuHO# h, .

W, — miowmans nonepedHoOro ce4eH s NOToKa NpH niybuke h,;
h, — xpuTHYecKas ITyGuHa ToTOKa B Tpy6e.
IIpu 3aaHHOM THIIE BXOJHOTO OrOJIOBKA PacYeTHBIE PaCXOMbI
KPYDIHIX, SJUIMITHYECKAX M OBOMAAIBHEIX TPYO ONpPEAeNsIoT Ho
Iapamerpy pacxona

Q

3HaueHus napaMeTpa pacxofa TpyO Ipu 6e30ToNOBOYHbIX THIIAX
BXOIHOIO OFOJIOBKA ClI€lyeT MPUHUMATB:

€ BEPTUKAJIBHBIM cpesoM — 0,415;

€O Cpe3oM napasmieNsHo oTkocy — 0,46;

JUIA pacTpyOHOTO OTOJIOBKA C YIJIOM pacTpyoHocTH 20° — 0,495,

B 3aBHCHMOCTM OT BIMAHHA JUTHHBI TPYOBl Ha MPOIYCKHYIO
CIOCOGHOCTS pazM4YaloT «KOPOTKHE» M «MJIMHHEIE» TPYOBl. ¥V
KKOPOTKMX» TPYO IOTOK coXpaHseT GypHOe COCTOSHHE Ha BCeM
NpOTAXKEHHU TPYOHl M oOmas JUIHHA He OKAa3hIBAacT BIMSHHUA Ha
NPOIYCKHYIO CIOCOGHOCTb. B «WTHHHBIX» TpyOaX IpH HATMYHMK BBICOKOH
IMIEPOXOBATOCTH (T0¢POB) CONPOTHRICHHS IO JVTHHE TPYOBI RIUSAIOT HA
[POMyCKHYIO criocobHoCTs. Ilpu ykione iy > i, TpyOst moboii AnuHb!
SABJITIOTCS KKOPOTKHMID).

TIpu Ge3HanopHOM pekMMe HEKOTOPOE YBENH4EHHE pacxofa,
NIOCTYMAIoMmero K Tpy6e, He3HaYNTENBHO YBEINYHBaeT NTyOHHY NOTOKa
niepea Tpy6oii. IIpu moyHaNmOPHOM K HATIOPHOM peXKHUMax HeGombILoe
YBEIHMYEHHe pacxofia BHI3BIBAET 3HAYUTEIIHFHOE YBENUYEHHE IITyOHHbI
TIOTOKa nepex Tpy6oii.
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3T0 NpeuMymecTBO Ge3HaNOPHBIX TPYO ABAAETCA OYEHD
CYIIECTBEHHBIM TPH MX SKCILTyaTalHH.

B «anuHHOM» TpyOe >HEprad MOTOKa HENOCTATOYHO A
NpOTEXaHHs B GYPHOM COCTOSHHM M OH IEpPEeHIeT B CMOKOHHOe
COCTOSHHE. DTOT NIEPEXOl] OCYHIECTBIIAETCA THAPABIMYCCKMM IIPHDKKOM,
DIyOuHa TIOTOKA B TPyOe TIPH 3TOM Pe3KO BO3PACTaeT M MOXXET HPOH3ONTH
cMeHa Ge3HaIOpHOTO PeXXHMa Ha NONYHATIOPHEIH, YaCTHYHO HaNOPHBIH
WM HATIOPHbIH PeXHMMBbL, YTO O4eHb ONACHO i HOPMANBHOM PaGoTEI
TpyGhL.

Bropoe npenMymecTBO Ge3HANOPHOrO PEXHUMA — €ro YCTOM—
YHBOCTD.

Puc. 1. Cxema npomexanus 600! 6 pasHunKO# mpybe npu
6E3HANOPHOM pedcume:
a — «kopomKaa»; 6 — «OnuKHAA»; 8 — «nesamonnennan» (b, k) u
«3amoniennan» ¢ HKuxckezo bvea (h,)
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IMonyHanopHsii pexXxuM NpU HEKOTOPHIX YCIOBUAX MOXET
NIePEXONUTH B HANOPHBIH (3apsaKka TpyObI) M o6paTHO (CPLIB BaKyyMa).
Taxue cMeHBI pexHmMa CONPOBOKAAIOTCA PE3KHMHU KOIeOaHIAMH YPOBHS
BOJIBI Nlepe] Hachifbio H BHOpanusamu Tpy6sl. HanopHsii pexnm
HEXKENATENeH elle ¥ OTOMY, YTO P HAIMYHH B TPy6e JaB/IcHHS BHIIIE
aTMOC()epHOrO BOJA CTPEMMTCH NPOHHUKATh YEPe3 CTHIKH 3BEHHEB M
TPENMHB! B HACKIIH, YTO MOXKET HapYIIHTh €€ YCTOMYMBOCTS. A HaTHIHe
B TpyGe BaKyyMa CO3iaeT OHaCHOCTb 3aCachIBAHMA B HE¢ MEJTKMX YaCTHII
TPyHTa U3 HACHITTH, YTO MOYKET IPUBECTH K MPOCAJIKE M POMBIBY HACHITH
(uIbTpauMOHHEIMH BofaMmu. I103TOMYy TeXHHMYECKMMH HOpMaMu
JONYCKAETCH HATIOPHBIH PEXKMM TOIBKO /Ui PACUSTHOIO Pacxoja ¥ npu
obecneyeHHH repMETHYHOCTH CTHIKOB.

o pnmssmio NIyOWHE! BOABI B HIDKHEM Obede TpyOH! JensT Ha
«3aTOIUIEHHEIE» C HIDKHEro Gbeda H «He3aToIuieHHkie» (pHc. 2, 3).

3aromieHHbIMHA ¢ HIDKHETo Gbeda cunratoT Tpy6bl, paboraromue
B YCJIOBHMAX, MPH KOTOPHIX YPOBEeHb HIJKHero Gbeda BnMseT Ha
TNIPOIIYCKHYIO CIIOCOOHOCTD TPYObI (BCIIEACTBHE 3aTOIVICHHS CHKATOTO
CeueH¥is), B IPOTHBHOM CIy4ae TPYObl CUMTAIOTCA HE3ATOIIEHHEIMIY
¢ HiDkHero 6neda.

IlponyckHyro cocoGHOCTE «UTMHHOY TPYObI ONpENENAIOT 1o

opmyne
Q=mo,B,28H,””,

e G, — Ko3(QQHIMEHT NOATOILIEHHS, KOTOPEIH ONpee/AeTCs

METOJIOM TI0CTIeIOBATEIEHOrO IIPHOIIKeHUA, €r0

3HadeHns MeHpime 1,0.

Hanop nepex kpyrsiMa «MHHbIMEY TpyOamu H onpenensercs

o «ITocobMHIo Mo rUIpaBINYECKHM PacyeTaM MaJbIX BOJOIPOMYCKHBIX
COOpY>KEHMIT» 1M KuHre « WpaBiIHyeCKHe pacieThl BOXONPOIYCKHbBIX
Tpy6» H.IL Po3anosa. IlpomyckHyi0 cnocOGHOCTH TOQPUPOBAHHBIX
MHOTOOYKOBBIX H MHOTOSIPYCHBIX TPYO NPH YCIOBHH HX PA3OBIKKM Ha
BeNMYHUHY Be MeHee 0,25D onpenensioT kak CyMMy OTHAENBHO
paboTarolux OAHOOYKOBHIX TPYyG. PacueT MHOroo4YkoBHIX TPY6
aHAMOrMYeH PacueTy OJHOOUKOBBIX, FIPH 3TOM PacXof KaxnoH TpyOs:
TIPHHUMAIOT
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Tae N, — KOJIMYeCTBO TPyO.

MHorospycHsie TpyObl Bhilie TIepBOro apyca LenecoofpasHo
ycTpauBaTh Ge3 OroNoBKOB. PacyeT MHOTOSpYCHBIX TPYO HaUMHAIOT C
omnpezieneHys MOANOpa Heped TpyOoil B MpeAnoNoXKEeHHH, YTO BECh
pacxoll MPOXOAHT Hepe3 TPYOs! HIDKHETo Apyca, ¥ IIPOM3BOJAT pacyeT
OTAENLHOM TPYOBI COIIACHO PEKOMEHAALMAM LI OMHOOYKOBBIX TPYO.

N
= { s i —_ = N |
—— — |y — J— R I— \..:
X
I" l(1 ]c.n
1 y4actok 1I ygacTox IIl y4acTok

Puc. 2. Cxema npomexanua 600ut 6 beznanopHoii mpybe,
3amonniennol ¢ HusicHezo bveda

NN

Puc. 3. Cxema npomexanun 8o0st ¢ besnanopnoii mpybe,
HOOMONACeHHOU C HUYICHeZ0 Gbedha, C HE3AMONTIEHHBIM CHCAMbIM
ceueHuem
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3. AITOPHUTMBI BBIBOPA PAITMOHAJIBHOI'O THUIIA
BOAOIPOIIYCKHOI'O TPAKTA TPYB

3.1. B oCHOBe anropuTMa JIEKWT METOIUKa pacueTa BOHO-
MPOIYCKHOTO TPaKTa, TNPEeAIoNaraolad, To IPOAOIbHbIA NPpoduiL
BCEr0 BOXOIPOIYCKHOIO TPAKTa U €T0 OTAC/IBHBIX SIEMEHTOR 3a1aH.

3.2. OcHOBHBIE TEMEHTHI AITOPHTMA:

1) pacueT pa3sMepOB NOAXOMHBIX GbICTPOTOKOB U THAPABITHIECKHX
XapaKkTepUCTHK MMOTOKA B HHX, B TOM YHCJIE C YYETOM IepeIOMOB
(u3MeHeHYs YKJIOHOB NIOBEPXHOCTH J{HA) M a3paliMH NOTOKA;

2) pacueT conpspkeHHH GBICTPOTOKA ¢ TPyOoit (Cy>KeHuit);

3) pacuer ry6uH u ckopocTeif Ha Beelt JUTHHe TPYObl, BKITIOYAs
BXORHOM ¥ BBIXOAHOM YyUacCTKH, C y4E€TOM YCJHIOBH CONMpsDKEHUA C
GBICTPOTOKOM U aspaLyy;

4) pacuet mIyOHMH U CKOPOCTei NMOTOKA Ha YKpeIUleHHH 6e3
YCTPOJCTBa racHTeNIEH;

5) pacuer NIyOMH pasMbIBa 3a YKPEIUICHHEM HpKHero Gseda ¢
ydetoM rugporpada naponka, KaMeHHOH HaGpOCKM M BOSMOXHOCTH
oOpa3oBaHus POMOVHBI (KaHABBI) B BHIXOJXHOM JIOFE;

6) onpesenieHMe pa3MepoOB YKpeIUIeHHH HiDkHero Gpeda;

7) BBIOOP BapHAaHTOB KOHCTPYKIHMH BOJOIPOIYCKHOrO TPaKTa,
YHOBJIETBOPAIOMIX BCEM TPeGyeMBIM OrpaHWYCHIAM (1O AOMYCKaeMBIM
CKOpOCTAM, 3a30paM B TpyOe, IIIyOHMHaM BOPOHOK Pa3MbIBa B BEIXOJHOM
JIOTE U T. I1.).

Orpeienenne HAWIYYIIEro H3 A0y CKaeMbIX BApHaHTOB JOJDKHO
OCYIIECTBIATHCA HA OCHOBE TEXHHKO-5KOHOMHYECKOTO CPaBHEHHA.
BosMoxHO Taioke M3MeHEHHE (TIepenpOeKTHPOBaHNEe) NIPOKOILHOIO
TpodHIs BOXONIPOIYCKHOTO TPaKTa C MOCIEAYIOUNM [ORTOPEHHEM
pacueros.

L s=B.

Pacder BOXONIPOITYCKHOTO TPAaKTa BEACTCA: JUTA aBTOMOOHIIBHBIX
Jopor — Ha pacueTHbIH pacxon Q. [Tpy Hama MY CHETOBOTO H IMBHEBOTO
croka Q, ¥ Q__ BRIGHPAIOT KaK MaKCHMAJBHBIE U3 COOTBETCTBYIOMHX
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pacxofoB. AKKyMYJALUs NIPH pacdeTe KOCOrOPHBIX TPyO He yum-
THIBAETCA.

3.3. [TocnenoBateIbHOCTE pacyéTa:

1) Hazsagaror THI TpYGHI € y4eTOM BEJIHYMHBI PacXO/ia, XapaKrepa
BOOTOKA, LIEPOXOBATOCTH, & TaK)Ke€ HAYAJbHOE OTBEpPCTHE TPYOHI
(oberyHO d = 1,5 M Wi DpH Apyrux ¢opmax MONEPEYHOrO CEYEHUST
B = 1,5 M).

2). PaccunThiBatoT 66ICTpOTOK. JUTHHY GHICTPOTOKA IPHHUMAIOT
OT BEIXOZIa U3 HArOPHOIM KaHaBbl 10 Hayalla Cy>KeHHs IPH yCTaHOBICHHH
B HEM PaBHOMEPHOTO JIBIDKCHUS.

Hauupaior ¢ GeICTPOTOKA MIHPHHOH 110 OHY b=d uiu B u
TpanenenfanbHoli GopMel ¢ HauGonee crabbiM THTIOM YKPEIUICHHI.
IocnenoBaTe bHO yBETHUMBAIOT MHUpUHY b, ¢ marom 0,25 M no
BBITIONIHEHMSA ABYX YCIIOBUH:

a)h <h_, rae h — xpurieckas ryGHHa Ha BXOfe B GBICTPOTOK;
h_ — nry6uHa BOXBI B HATrOPHOH KaHaBe B MeCTe €€ CONpSKEHHA C
GBICTPOTOKOM (IIPHONIKEHHO ee MOXKHO NPUHMMATE PaBHOH rTyGHHe
KaHaBbI);

6) Vg g0y <Oy 1€ Vg, ) — MAKCHMAITEHAA CKOPOCTE BOJIEI B GB1-
CTpOTOKE; L~ OIyCKaeMas CKOPOCTB U1 MarepHaia i KOHCTPYKIMH
6BICTPOTOKA;

B) M0 TTyOUHE BOAHI B KOHLE ORICTPOTOKA ONPEEIAIOT IapaMeTp
KMHETHYHOCTH.

3areM ONpPENENSIOT CTOMMOCTh OBICTPOTOKA M MEPEXOMAT K
pacueTy GbICTPOTOKa C 60716 MOIIHBIM THIIOM YKPEIUICHHS, ¥ HA OCHOBE
TEXHUKO-IKOHOMHYECKOTO CPaBHEHHS BAPHAHTOB BHIOMpaloT Gonee
3KOHOMMYHBIH.

3) Pacuer cyxxeHuss HAUWHAIOT C MAKCHMAIBHOTO YITIa CYKEeHMSA

0 = 20°. 3agaBasick XapakTepOM CONpPSIKEHHS CyKarouleiics 4acTH
6ricTpoTOKa C TPYOO# M cTeneHbIo cyxeHus € = b/b, onpenensror
nryOHHB! Ha BXone B TpyOy. Ec/u mpu mpoIycKe pacueTHOro pacxona
Q, 3a30p Mex/Iy BepXoM TpyOHI H CPelHEH IO CedeHMIO OTMETKOH
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CBO6OAHOI MOBEPXHOCTH Ha HAYAIBHOM y4YacTke TPyGbl MeHbIIe
nomyckaemoro CHulT 2.05.03-84* 1160 ecii BBICOTa MAKCHMAJIBHOTO
BCIUIECKa Ha CTeHKe CyxxeHus h,  Gonbine BricoTsl Tpy6s1 (h >h,), mibo
€ecJTi rTyOuHa B rpeGHe Ha OCH 'rpyﬁm 6oJbIIre BEICOTHI prﬁm h_>h,,To
YMEHBIIAIOT YTOJI CY’KEHHA Ha 5° M IOBTOPSIOT Pacyer CYXXeHHs.

T1Ipu 3TOM HEO6XONMMO YYHTHIBATE, YTO NIPH YMEHBINECHHH YIJIA
CYXKEHHS YBEJIM4MBAETCA JUIHHA Y4aCTKa CyXKEHHS U B TO XK€ BpeMd
YMEHbIDAeTcs JUIMHA GRICTPOTOKA, IIO3TOMY Ha BXOJE B CY)KEHHE NPH
u3MeHenny O GyqyT MEHSTBCS CKOPOCTH M IIyGHMHBI ITOTOKA, yCTa-
HaBITHBaeMBIe TP pacueTte GHICTPOTOKA.

Ecnu npu kakoM-nmubo yrie 0 > 8-10° ykaszanuwle BEe
OrpaHHYCHHA BBITONHEHBI, TO pacieT CyXKeHHA 3aKaH4duBariotT. Ecnu u
TIPH 3TOM HE BBITOJHAIOTCS OTPaHHYEHHA Ha BEJIMIHHY 3a30pa B TpyOe,
TO Ha3HAYalOT ClelyloLlee OTBepCTHE TPYObl U NMEPEXOAAT K M. 2
aJITOpUTMa.

4) Ecnu no xakum-1H00 IpHYAHAaM MOAXONHOM GBICTPOTOK H
CY>X€HHe OTCYTCTBYIOT, TO PACUET OTBEPCTHS TPYOHI IPOU3BOMTICH, KaK
AN paBHMHHEIX yciosui. IIpu sToM ans pacyeTHoro pacxonma Q,
JOMyCKAETCA TONBKO Ge3HAanmopHBIH M TONBKO HPH BHHTOTHEHHH
TpeGOBaHUA O BelMUMHE 3a30pa B Tpybe cortacio CHull 2.05.03-84*.

5) PaccuMTBIBAIOT CPEIHIOIO YacTh TPYOBI, HCXONA M3 rMyOun U
CKOpOCTe#i Ha BXOAHOM YJaCTKe TPYOh IO ypaBHEHMIO HCPABHOMEPHOTO
newxenns (YapHoMckmit B.M.). AHanoruuHo pacuetry GbICTPOTOKOB
CTPOSAT KPHBYIO CBOOOIHO HOBEPXHOCTH 1 IIPOBEPAIOT YCIIOBHE, YTOOH!
npu pacueTHoM pacxonie Q, ocraBaiics pernamenTupyemsiii CHull
2.05.03-84* 3a30p Mex Oy NOBEpXHOCTHIO BOABI M BEpXOM TpyOsL IIpu
HEBEINOJIHEHAH 3TOTO YCJIOBHS NEPEXONAT K CIEAYIOMEMY OTBEPCTHIO
TPYOHL H, €CITH OHO GonbIe MUPHHEL GEICTPOTOKA b, BO3BpamAIOTCA K
0. 2 anropuTMa, IpuHuMas b, paBHOH HOBOMY OTBEPCTHIO TPYOHI, 2
€C/K MeHbllle — TO K 1. 3 anroput™a. Jlig MpUOMDKEHHEIX PacyeToB
JIOITYCKAeTCS BMECTO ITOCTPOSHUS KPHBOH CBOOONHOM MOBEPXHOCTH
PACCUHTHIBATh HOPMAJIbHYIO ITyGHHY B TpyOe (A1 TpyO ¢ nepenoMamMu
— HOPMAJIBHYO IITyOUHY JU1si y9acTKa C MAKCHMAJIEHEIM YKIIOHOM).

6) PaccuMTHIBAIOT ITyOMHB! M CKOPOCTH Ha BBIXOJIE U3 TPYOHI.

7) Haznauaror HayanbHBIA THIl YKPEIUICHHs BEIXOHOIO pycia
(xamMeHHas HaBpOCKa, IUTHTHL, MOHOIHTHEIH GeToH, cGOpHbIe GIoKH H
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1.11.). Ecmm Dﬁ(m)> O
M TaK 10 TeX IIOp, NOKa He OyzeT YIOBIETBOPEHO YCIIOBHE Of e

160 He OYRYT HCHEpIIaHbI BCE BO3MOXKHEIE THITH YKPEIUICHHMN.

TO MEHSIOT THII YKPETUICHUA Ha Goiee MOIIHEIHA,
) SV
aon

8) HaznagaroT HadajbLHbIH THI BBIXOJHOTO pyclia M3 YHCI]a
npuBedeHHBIX B «II0cO6GHH O rHAPaBIMYECKAM PacyeTaM MajbIX
BOJIOTIPOITYCKHBIX COOPYKEHMID).

9) PaccudTrIBalOT DIYOGMHBI pasMBbIBa B BEIXOGHOM pycClie
3anaHHoro Tuma. Eciy MakcuMansHas DIyOGHHa pasmbiBa (C y4eToM
o6pa3oBaHK] KaHANa) Gonbre 2,5 M, TO IEPEXOAT Ha CIIEAYIONIHii, GoJiee
MOIIHBIH THIT BBIXOAHOTO PycJia (B NMOpsAKe BO3PACTaHUA HOMEPOB M
VHJICKCOB), W pacyeT MOBTOPAIOT. Eciy HMKako#l 3 THTIOB BBIXOTHBIX
pycn He obecrieduBaeT IIyOHHBI pa3MBIBa MEHBIIE AOMYCTHMOH, TO
YBETMIHBAIOT OTBEPCTHE TPYOBI X MEPEXOMAT K II. 2.

10) PaccuHTBIBaIOT CKOPOCTH H DIyOHHBI IIOTOKA Ha YKPEILUICHHH.

11) PaccumThbiBaloT IIAPHHY YKPEIUICHNA ¥ ITyOHHY 3a1€JIKM €10
KOHIIEBO# YaCTH C YIETOM PaCTEKaHMs IOTOKA HA YKPETUICHUH H DTyOHHEI
BOPOHKH Pa3MBbIBa.

12) Ecnu B pe3ynsTaTe pacueToB OCYIIeCTBIEH nepeGop Bcex
JNOMYCTHMBIX OTBepCTHH TPYyO M NpH 3TOM He HaiijleH BapHaHT,
YROBIETBOPAIOIHH BCeM HEOOXOAHUMBIM OFPaHAYECHHSM, TO BOJO-
OPOIMYCKHOM TpakT HeobXomuMmo mepenpoexkTupoBars. Ilpu 3TOM
HeoOX0AuMO:

a) U3MEHHTh YKJIOHBI OTAENbHBIX JacTeil BOHXONPOIyCKHOTO
TpaKTa;

6) HU3MEHHUTD INHPHHY GBICTPOTOKA;

B) M3MEHMTB Yo cyxeHus 0 win cTeneHs cxarms € .

Tlocne BBenieHMs COOTBETCTBYIOHMIMX KOPPEKTHB s H. 12, a-B
TOBTOPAIOT pacyeThi, HauwHas ¢ 0. | amropurma. Ecim pacders no
[IepenpoeKTUPOBAHHOMY BapHaHTy ONSATh HE YHOBJIETBOPSIOT Orpa-
HHYEHHSM, CHOBA NIPOM3BO/AT IEPENIPOCKTHPOBKY H T. .
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Ipunoxenue 4

OGopyrosanne, npaGopb! ¥ HECTPYMEHTEI, peKOMeByeMble NPH

IPOH3BOACTBE PaboT O ANTHKOPPo3NORHOi o6padorke

H THAPOA30AAIAN

1. ITonroroBka NOBEPXHOCTH K OKPaUIMBaHHIO

H-N/'E Obopyznosanue Mapxka TexaudecKne AaHHbIE
n
1. | Annapar Al-150M  [[Ipouspomrrensrocts 10-12 MY
JipobecTpyiHpli Pa6oudee masnenue 0,6 MITa
TaGapurst 936x775x1360 MM
Macca 250 xr
2. |Anmapar Clemco |O6Bem 200 j1, C HCTARIMOAHEIM
npobectpyitsii  { SCWB-2452 |ynipaBiieHueM U JO3HPYIOIUM
BEHTHJIEM
3. [Mammuna 22102  |/Iuamerp abpa3suBHOTO Kpyra
mmdopaibHad 180 MM
SNIEKTpIECKad CropocTs Bpauienus 8500 of./mun
T'abapuret 438x175x270 MM
Bec 6 xr
4. |Mammna VITLLP Ne 1 |[namerp MpoBONouHO#M etk
nungoBaIbHag 100 MM
IHEBMATHIECKAA CxopocTs Bpamenns 8500 06./Muu
Tabapurer 870x70x119 MM
Bec 3,8 xr
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2. O6opynoBaHHe 115 OKpPaIIUBaHASA

Ne | O6opynpoBanue Mapka TexHIYECKHE JaHHBIE
1w
1. }Ycranoeka GMMax 7900 |TIpousBoauTeNbHOCTS 7,9 JI/MHR
Geapoaynroro KONHIECTBO NONKITIOUAEMBIX
pacnsUIeHUs
TIMCTOJIETOB — 4 IT.
MakcuManbHas JUIMHA OUTaHToB — 90 M
Bensonpuesoa dupms! Grace ¢ KITJ{
90% (macca 80 kr)
MaxkcuManpHoe paboyee NaBIeHHE —
210 aTm.

2. |YcraHOBKa 7000 H [Mogaya HacocoB 6e3 MPOTHBO-
BBICOKOTO IIaBJICHUs HE MeHee 5,6 JI/MMH.
JAABJICHHA Ilasnenne Hargeradus 6e3 nopauu

24,4+0,5 MIa.
OJEeKTpOABHTATEND CIIELHANBHELN
B3PHIBO3ALIMICHHBIH.
Momnocts 2,0 kKBT.

TaGaputsr 975x500x610 Mm.
Macca 80 xr

3. | Veramoekams |WIWA TIpeoGpasopaTens AanneHus 66:1

6espozgyumoro | 18066 MakcaManbHas MOIHOCTH TIPH
OKpAIIUBAHHS cBobogHOM noToke 18,0 /MuH
MaxkcuManbHOE BXOAHOE JaBIICHHE
BO31yxa 6,5 6ap
MakcuManbueli pasmep comna
1x1, 6/2x1, 1 Mm
3. UHcTpyMeHTHI M IPHOOPSI KOHTPOJIs

Ne | O6opynoBanne Mapka TexHHUeCKUe NaHHBIE

wn

1. |IIseBMOMHEKCED UL

a3MEIMBAHUSA
2. |Bucko3uMerp B3-4 umu |[duamerp comna 4,0 Mm.
B3-246 Bumectamocts 100 M

3. |MarHuTHsIif MT-50 HI[ | J{uanazoH mmeperuii 50-2000 MM
TOJIIHHOMED Pa6oqas remneparypa 5-40°C

4. |TomuuHaoMep Munwurect |/Iuarrason n3Mepernii 0-1250 Mxm

1001 Pa6ouas Temneparypa 0-50°C
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Ipunoxenue 5
Pacuer ocanok Tpy0 H Ha3RaYeHHE CTPOMTEILHOIO HOABLEMA

Pacyer ocafok TPyO IS TOYEK IOJ OCBHIO HACHINM CIEAYyeT
npouseomuTh Mo rpaduxy (puc. 1), onpexendas pacyeTHyio ocanky Sp
10 opmyie

100
Sp =—E—ST >

rae S - ocanka OCHOBAHWSA NpH MOXyNe Ae(OpMANuK IPyHTa

E=100 xrc/cm? (cM. puc. 1).

HcxomupIMy apaMeTpaMH 1A pacdeTa OcaoK HODKHEI GBITH:
monyns aedopmanun, oGreMHas Macca IrpyHTa H MOITHOCTH Teojio-
TAYECKHX CJIOEB B OCHOBAHMM, BEICOTA HACHIIH.

Ocanka Tpy® Ha MHOTOCIOHHOM OCHOBaHMH PacCUMTEIBAETCS
IyTeM CyMMHPOBaHHS OCAJOK B IpeJesIax Kakaoro CIIos.

PacueTtryio ocaziky Sp MOX OCEIO HAChIH CIIELYET CPABHUTE C
NPEAENBHO JOMyCTUMOM OcaKo# ST, onpeaenseMoii no hopmyre

Sn=0,5Sp+0,75iL,
e il — pasHHIIa OTMETOK JIOTKA TPyObl Ha BXOJE U BBIXOAE
(i — yxiioH, L — nnmvna Tpy6h).

TIpivedganne. Gopmyna ipuMeHHMa [ yiJIoHoB Tpy6 1o 0,05,
pexycMOTPEHHBIX B 1. 1.7 Hactoameit Hacrpykumu.

B cnydae, ecnmi pacuetHas Ocajika MPEBLIACT BEHMUHHY SH,
HEOoOXOMMMO TPUHATH MEPhI N0 H3MEHEHUIO NPOEKTHOIO peLICHUS, B
MIEPBYIO OYepellb PaCCMATPHBad BAPHAHTHI YBEINUICHUA YKIIOHA JIOTKA
TPYOBI Wi TOJIUMHBI MOAYINKY, JIMGO MEPEXOAMTH K APYToH KOHCT-
PYKIIH BOXOIPOITYCKHOTO COOPYKEHHS.

CrpodrensHblii HOABEM HA3HAYAIOL, OLPEENss OpAUHATY IOX
OCBIO HachlM 110 opmyne

A=Sp +0,25iL,
KOTOpas He AO/DKHa npesbimarh BenuuuHs! 0,5 (Sp+ iL).
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Puc. 1. Pacuemnuiii zpagpuk ona onpedenenua ocadku mpybuol:
S, — ocaoka ocroeanus npu modyne degopmayuu
zpynma 100 x2/cm’; H — gvicoma nacsinu; Z — paccrmonnue om
HUdiCHeli Zpanuybl c1os 00 eepxa ocnoearus; 1, 2 — npu
00HOpOOHOM ochosanuu u 'y = 1-1,7 m/m’; 3 — npu neoonopoonom
ocHOeaHuU
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ITpunoxenue 6
Pacder ocagok Tpy6 Ha OTTAHMBAIOIIMX IPYHTAX

Ocanky Tpy6 Sp Ha OTTaHMBAIOIMX IPYHTaX PaCCUUTHIBAIOT HO
dopmye
Sp = Sn + Snorp
rae S, —ocajKa IIpeABapUTENLHO OTTAABINETO CJIOA TPYHTA
TonmuHo# h__ (CM. puCyHOK);
S on — AOTIOIHATENTEHASA OCAJIKA CJIOS TPYHTA, OTTAMBAIOMIETO B
npouecce 3KCIUTYaTalluy TPyOsI, A Clios
hyon =H,—h_ (H,— nonnas myGuna orrausanms, m).
I'ny6uity oTTanBaHMs ONPEAENSIOT TETUIOTEXHHUECKHM PacueToM,
a TaKXXe 1O JaHHBIM HAaTypHHIX HaGiiomeHMi 3a aHAJIOTHYHBLIMH

COOPYKEHHUSMH.

H
N R T RNy N Y oY T 7R Ry
1 hi_1 or H
11 h; 0
m b hyon

Cxema K pacuemy ocadox mpy6 Ha ommaueaowiux zpyHmax

IIpumeuanue. Tpy HaMHMUK HA TTyGHHE, MEHBLIEH YeM CKATILHBEX
MM APYTHX HeCxkumaeMblX IpyHTOB (E>1000 krc/cm?), ocanky
PaCCUHMTHIBAIOT Ui TOJIIIM OCHOBAHHS, OTPAHNYCHHOM MX BEPXHEH
TIOBEPXHOCTBIO. JlorycKaeTcst Ipu 3ToM npuHumars Hy=4,0+1,8H npu
06beMHO# Macce rpyHTa ocHoBaHus y, =1,0 T¢/m® u H=3,0+1,4H npu
7.=1,7 Te/v.

Ocanky S, cnos rpyHTa, OTTaMBAIOIIEr0 B IpoLecce IKCILTya-
TalmMu coopyxeHus, uis cnos h, =H ~h_ onpenensior no popmyne

Spon = 0.75kyH Y ah,(1-J1,) + D [A; +2,p, )1 - JI;) +k ]I, Th; (1)
i=1 i=1
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rae

k — 6eapasmepHblif koaddurmeHT, paBHbIt 0,75 (1+—);

B

ai — k03t HHUIMEHT CHKUMAEMOCTH i-TO CJIOS OTTAUBAIOIIETO
IpyHTa, CM*/KTC;
h — ToMMWMHA i-TO CI08 OTTAMBAIOIIETO FPYHTA, CM;
Jlci — pa3HOCTh MEXIY CYMMapHO#H JIBAUCTOCTBIO i-TO CJIOA
TpyHTa H CyMMapHO#H JIbAMCTOCThIO 00pasia rpyHTa,
B3ATOTO M3 3TOTO CJIOA;
n — 9HCNIO CIOEB, Ha KOTOPBIE pasfienaeTcs MPH pacyeTe TOJ-
1112 OTTagBILETO (OTTAHBAIOINETO) TPYHTA;

4i — xooddunueHT orrauBanug (i-ro cios TPYHTa, XapakTe-
pusyomuii OcaiKy IpyHTa IPH €ro oTTauBaHuu Ge3
Harpysku);

D, — HaBJIcHHe B CepeluHe i-ro CI0d IpyHTa, B Krc/cm? or
cobeTenHoro Beca, pasHoe 0,5y, (Z + Z ,— 1) (3necs
7, — o0beMHas Macca rpyHTa OCHOBaHMA, Krc/cm’;
Z _,, Zi—pacCTOSHHUE OT IOJOMIBEI HACEIIH COOTBETCTBEHHO

JI0 KPOBJIM W NOAOILBHI i-TO CJIOK, CM);

k,,— x03bduuMeHT, yIHTHIBAIOMUM HENONHOE CMBIKaHHE
MaKkpoTop NpH OTTAMBAHHWN MEP3JIOro rpyHTa, IpH-
HUMAEMBbIi B 3aBUCKMOCTH OT CPEIHEH TOJIIIHMHbI JIEASHBIX
skmodenudt A: nmpm A <lcm £=0,7; mpu
A 2 3cm k,=0,9; npu mpoMeXyTOYHEIX 3HAYEHHAX
A, xosduiment k, onpenensercs HHTEPIOIALHCH.

Ocanky Sn c11os rpyHTa, IPeIBAPHTENHHO OTTASBHIErO HA IITyOHHY

h, paccunTeBaoT o dopmyne (2) npu 3HaveHMsIXx A = 0; Jci =0 u
3HAYCHHAX a,, ONpPEelENIeMBIX C YUE€TOM OXHAAeMOH creneHH
YIUIOTHEHHS OTTasBIIETrO IPyHTA.

I1pu sToM dopMyna HMeeT BUI

Sn= 0,75kyHi ah; + Zn: apsh; . (2)

i=1 i=1

Pacyer ocaok Npou3BOIAT LIk cpeaHeii yacTu TpyOr! (BEICOTa

naceinu H) u ee koHIeBBIX yuacTkoB (H=0).
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Ipunoxenue 7

OrpanAnvuenne nonepeunsix fedgopmannii TpyGnt Ha cTagnn
OTCBHINKH H YIUIOTHeHHsI 0OKOBBIX NPA3M FPYHTA

PacueTHy10 Harpy3ky Ha Tpy0y OT CTPOMTEIBHBIX MAIIUH H
YILIOTHAEMOTO rpyHTa GOKOBBIX HPH3M ClIefyeT YCIOBHO NPHHUMATH
IeHCTBYOHIEH B rOpU3OHTANLHON JAMaMETpPaibHON IIOCKOCTH
HOPManbHO K NMOBEPXHOCTH TPYOBl ¢ 00eMx CTOPOH, PaBHOMEPHO
pacmpezeneHHo# o AnuHe o6pasyromeii Tpy6h! ¢ HHTEHCHBHOCTHIO

e=2,5vD,krc/cMm-

HIHTEHCHBHOCTB JICHCTBYIOIIETO NOPH30HTAJILHOTO JaB/ICHHA €
HE NOJDKHA NPEBBINIATh IPeeIbHO JOIyCKaeMOoe Ha TpyOy JaBlieHHe
€
esepn. 1)
HNHTEeHCUBHOCTH IMpENeNbHO JOIMYCKaeMOro (M3 yclOBHA
TPEXIPOLIEHTHO# ieopMali HOMHHAIBHOTO AWaMETpa) IaBIEHHS €.,

(B Xrc/cM) ceqyeT OmpenensTh no GpopMmye

rae M, — usruGaronuii MOMEHT (B KI'C - CM/CM) B CTEHKe TPYGEI
Ha eAHHHITY €e [UTMHBI, COOTBETCTRYIOIHH
06pa3oRaHHMIO IUIACTHYECKOTO IAPHUPa 1 PaBHEIH
M, =W, -6,
rne W, — IacTHYeCKuit MOMCHT COTIPOTHBJIEHHS NPOJOIBHOTO

CeYeHHSs CTEHKH Ha e[IMHHUILLY JUTHHBI TPYObI, cM>/CM;

6, — TpeseN TeKydeCTH cTam, kre/cm” (cM. Tabm. 1
npuioxeHus 1).

Ecmm He ynosnerBopsiercs yenosue (1), cieRyer npexycMaTpuBarh
YCTaHOBKY BHYTPH TPYObI BpEeMEHHBIX MHBEHTApPHBIX KpeIUICHHIA,
paccyuTHBas MX Ha AEHCTBHE NepeMelaolleics BRoib Tpy6sl
TOPH3OHTAJILHOM HATPY3KH €, (B Krc/CM) HHTCHCHBHOCTEIO

€€~ Cp
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JeHCTBYIOIIEH TaK ke, KaK M Harpy3ska €, HO Ha OrpaHHYCHHOM AMHE
0,5 M OT NOBEPXHOCTH TPYOBI, CHMMETPHIHO OTHOCHTEIFHO TOPHU30H-
TaJIbHOTO AHAMeTpa.
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