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5 BBEJIEH BITEPBBIE

Beenenne

Pa3paborannbiii CBO/I MpaBHiI MO3BOJISIET 00ECHIEYUTh COBPEMEHHbI YPOBEHb NMPOSKTUPOBAHUS U
ycrpoiicTBa (yHJIaMEHTOB ONOpP MOCTOB Ha BEYHOMEP3JNIBIX TPYHTaX B TPaAMIHOHHBIX U BHOBb
OCBaNMBaEMBIX PETHOHAX.

ITpu pa3pa®oTke HACTOSIIMX IPaBHJI HMCHOJNB30BaH OMBIT HPOESKTUPOBAHMS, CTPOUTEIHCTBA MU
9KCIUTyaTallid MOCTOB, NMOCTPOEHHBIX Ha JKENE3HbIX M aBTOMOOWIIBHBIX JOpOTax ceBepa 3amajHoi
Cubupu, nonyoctpoBa SIman, Ha BAMe u B Apyrux pernoHax CTpaHbl, a TaKXKe pe3yJIbTaThl HAy4HO-
uccaenoBaTeNbCckux padoT, mposeneHHbIX AO «UHUHC», ero d¢umanom (CublITHUNC) n
TemauHCKOM Mep3noTHoU ctanimer (TMC).

CBon npaBui pa3paboraH B 1aboparopun ocHoBanuii u ¢pyngamenToB AO « THUUCy (xana. TexH.
Hayk B.Il. PriOumHCKMIT - oTBeTCTBeHHBIH mcmoimHuTeNnb). [Ipunoxenns A.l, b u I' pa3pabortanst
nmabopatopueii mmkeHepHoro mepsnotoBenenns AO «[IHUMCy» (coOoTBETCTBEHHO KaHIWIATH TEXH.
Hayk B.B. Iaccek, JI.H. Croes, umx. B.W. IlerpoB); npunoxkenus A.2 u B - mabopaTopueli ocHoBaHMI
u pynnamentoB TMC (kanz. TexH. Hayk A.A. Onapun); npuioxenue [l - mabopatopusMu T€OpUU U
METOJIOB pacueTa MOCTOB (a-p TexH. Hayk A.A. IlotankwH) u ocHoBanuii u ¢(yHmameHtoB AO
«[THUUNC»; nmpunoxenue E - ¢ nucnons3zoBannem marepuanoB Cubl{HUNMCa (xann. TexH. Hayk O.A.
Abnorun); npuioxenue XK - ¢ UCTIOIB30BaHHEM MaTepHaJIoB J1a00paTOpuH 3eMJIsTHOrO nojoTHa AO
«UHUHNCy»; npunoxenrne U - mo marepuanam nadopatopun noiaroseynocti 6erona AO « THUUCy»
(xanp. Texn. Hayk B.C. ['magkos).

ITpn pa3paboTke OTAEIBHBIX IIOJIOXKEHHH NPaBHI HCHOJNB30BAHBl MNPEATIOKEHHS HPOEKTHBIX
opranu3auuii, B ToM uncine AO «Jlenrunporpancy, AO «Mocrumporpanc», Corwospopmpoekra, AO
«unpocrpoiimoct», AO «JleameTporunporpancy, CuOrunporpanca.

1 O0nacTs NpUMeHeHUs!

Hacrosimumii cBOJ mpaBHi PacHpOCTpaHSETCS Ha MPOEKTUPOBAHUE M YCTPOMCTBO (YHAaMEHTOB
OIIOp IMOCTOAHHBIX MOCTOB, IMYTCIPOBOAOB M 3CTaKaJ Ha KCJIC3HBIX H aBTOMOOMIIBHBIX Joporax,



COOpYXaeMbIX B palOHaX paclpOCTPaHEHUs BEYHOMEP3JbIX T'PYHTOB, BKIIIOYAash CeBep 3arajHou
Cubupu 1 noxyocTpos Smai.

[TonoxxeHuss HAcTOALIETO JOKYMEHTa O0s3aTeNIbHBI ISl  NPEONPHATHH, OpraHu3aluid U
00beMHEHNH He3aBUCHMMO OT (OpM COOCTBEHHOCTH W NPUHAUICKHOCTH, OCYLIECTBIISIOMINX
NPOEKTUPOBAaHHE M CTPOMTEIBCTBO YKa3aHHBIX COOPYXEGHHMH B palOHaX pacrlpoCTpaHEHHs
BEYHOMEP3JIBIX [PYHTOB.

2 HopMaTHBHBIE CCHLIKH

B Hacrosimem cBoe MpaBHIl HCIIONIB30BAHbI CCHUTKHU Ha CIEAYIOIINE JOKYMEHTBI:

CHulI 2.01.01-82 CtpoutenpHbie KITUMATOJIOTHA U Teo(pr3nKa.

CHulI 2.02.01-83 OcHoBaHus 30aHUN U COOPY>KEHUII.

CHulI 2.02.03-85 Cgaiinbie GpyHIaMEHTHI.

CHulI 2.02.04-88 OcHoBanus 1 (hyHIaMEHTHI HA BEYHOMEP3JIBIX TPyHTaX.

CHullI 2.02.07-87 NHxeHepHble U3bICKaHUS ATl CTPOUTENILCTBA.

CHulI 2.03.01-84* beToHHbIE 1 XKeTe300€TOHHbIE KOHCTPYKIIUH.

CHulI 2.03.11-85 3amuTa CTpOUTENbHBIX KOHCTPYKIUI OT KOPPO3HH.

CHulI 2.05.03-84* MocTsI 1 TpyOBI.

CHulI 3.02.01-87 3emmnsHble COOpYKEHHS, OCHOBaHUS 1 (QyHIaMEHTBHI.

CHullI 3.03.01-87 Hecyuie u orpaxaarommne KOHCTPYKITHH.

CHullI 3.06.04-91 MocTsl u TpYyOBHI.

CHull 11-23-81* CranbHble KOHCTPYKIIHH.

CHulT I11-4-80* TexHuka 0€30MacHOCTH B CTPOUTEIBCTBE.

I'OCT 14098-91 CoeanHeHus cBapHbIe apMaTyphl B 3aKJIaIHBIX JAeTalei.

I'OCT 10178-85* ITopTiaaHAIIEMEHT U IIJIAKOMOPTIIAHALIEMEHT. TeXHUIECKHE YCIOBHSI.

I'OCT 22266-76* LlemeHTHI cynbhaTocTolkne. TeXHUIeCKUe yCIOBHSL.

I'OCT 25100-95 I'pynTsl. Knaccudukarms.

BCH 165-85 YcrpoiicTBO cBaliHBIX (YHIaMEHTOB MOCTOB (M3 OypOBEIX CBaif).

BCH 156-88 WHXEeHEpPHO-TEOJIOTNYECKHE W3BICKAHUS KEIE3HOAOPOKHBIX, ABTOAOPOKHBIX H
TOPOJICKUX MOCTOBBIX ITEPEX0JIOB.

BCH 203-89 HopMbl 1 TEXHHYECKHE YCIOBHS Ha MPOEKTHUPOBAHUE M CTPOUTENIBCTBO KEIE3HBIX
JIOpOT Ha MOJIYOCTpoBeE SIMai.

BCH 83-92 Texuuueckue yKa3zaHHS II0 MPOCKTHPOBAHMIO OETOHOB W IIEMEHTHO-IIECYAHBIX
PacTBOpPOB, TBEPACIOIMINX HA MOPO3€, IIPHU YCTPOICTBE UCKYCCTBEHHBIX COOPYXKEHHUH.

3 Onpenenenust

B Hacrosiiiiem cBOJIC paBUIT IPUMEHEHBI TePMUHBI B cooTBeTcTBHU c0 CHull 2.05.03-84%*, CHull
2.02.04-88, CHulI 2.02.03-85, CHulI 2.02.01-83, CHulI 3.06.04-91 u CHwulI 2.03.01-84*.

4 OO01Me MoJI0KeHUu s

4.1 VYxa3aHWs HACTOAIIETO CBOJA TMPABMJ TNpEAHA3HAYCHBI [UIS HWCIONB30BAaHUS TIPU
MIPOEKTHPOBAHNU U YCTPOHCTBE (PYHIAMEHTOB OMOP MOCTOB (IIyTEIPOBOIOB, ACTAKal), BO3BOJANMBIX
Ha BEYHOMEP3JbIX IPYHTaX, UCHOIb3yeMbIX 10 npuHuuny [ u II.

4.2 B cBojae mpaBWi MPUBEICHBI TOJBKO TOMOIHHUTEIBHBIE K COACPIKAIIMMCS B JICHCTBYIOLIUX
HOPMaTHBHBIX JJOKyMEHTaX yKa3aHHs B 00beMe, HeOOXOIMMOM JIJIsl y4eTa XapaKTepHbIX 0COOCHHOCTEH
MPOCKTHPOBAHUSA M COOPYXKEHHS Ha BEYHOMEP3JBIX TPYHTaX OE3pOCTBEPKOBBIX OIOp, CBAMHBIX H
MEJIKOTO 3aJI0’KeHUs (PYHIaMEHTOB C MCIOJIb30BAHUEM THITOBBIX WIIM alipoOMpPOBAaHHBIX Ha MPAKTHKE U
PEKOMEHIOBaHHBIX JUISl IIMPOKOTO MPUMEHEHHS ITPOEKTOB, a TAKXKE VISl Pa3paOOTKH MHANBUIYaIbHBIX
KOHCTPYKTUBHO-TEXHOJIOTMUYECKHX PEIIeHUI 0mop.

OO0mue ykazaHHs, OTHOCSAIIMECS K BOIPOCaM IMPOEKTUPOBAHUS M YCTpOicTBa (GyHIaMEHTOB OIOD
MOCTOB KaK Ha HCIIOJIb3yEMBIX B MEpP3JIOM MJIM TAJIOM COCTOSHHU BEYHOMEP3JNbIX TPYHTOB, TaK M Ha
HEMEp3JIbIX TPYHTAaX B YacTH MPOEKTHPOBAHUS W COOPYKEHHUS (YHIAMEHTOB W HaI(pyHAAMEHTHOM
YacTH ONOp, OTCHINKH M YKPEIUICHHS KOHYCOB, YKPEIUIEHHS pyceld M T. I, CIIEAyeT NMPUHUMATh B
COOTBETCTBHUH C ACUCTBYIONIMMHA HOPMATHBHBIMHU TOKYMEHTAMHU.

4.3 TIpoexTHpoBaHHE U COOpYXEHHE (PYHIaMEHTOB OIOpP MOCTOB IOJDKHO OCYIIECTBIATHCS C
ydeToM TpeOOBaHMH K OXpaHe OKPYKAroIIeil CpeIbl.



5 IlpoexTHpoBaHue (PyHIAMEHTOB ONIOP MOCTOB
5.1 OcHOBHBIE N0JIOKEHUS

OBIIUE YKA3AHUA

5.1.1 Ilpu BBHIOOpE ONTHMAIBFHOTO KOHCTPYKTHBHO-TEXHOJOTHYECKOTO pEUIeHUs (yHIAMEHTOB
OTIOp MOCTOB, IPOEKTHUPYEMBIX Ha Pa3HbIX BEYHOMEP3JBIX IPyHTaxX, CIEIyeT OPHEHTHPOBATHCS, KaK
MIPaBUJIO, HA TIPIMEHEHHE 0€3POCTBEPKOBBIX KOHCTPYKINI YCTOEB M MPOMEKYTOUYHBIX OO I OTIOp
C POCTBEPKOM, PACIOJIOKCHHBIM BBIIIE NTOBEPXHOCTH TPYHTA, a B MpEAeNax BOAOTOKOB - BBIIIEC WX
HIDKE YPOBHS HEPBOM MOABIXKKH JibAa. OTMOpEl ¢ (yHIaMEHTaMH MEIKOTO 3aJI0KEHHs IOITyCKaeTcs
NPUMEHATh B TEX CIydasX, KOTZa OTTAWBAaHWE MEP3NbIX TPYHTOB HE MPHUBEIET K IOSBICHUIO
HENONMYCTHUMBIX 110  YCJOBMSM HOPMAaJIBHOW  OKCIUIyaTallid MOCTOB  JedopMmanuii  omop,
HopmupoBanHbix CHull 2.05.03-84.

5.1.2 Ilpm npoekTupoBaHMH (YHIAMEHTOB OIIOp HA MEp3JBbIX TPYHTaX, HCIIOJIB3YyEeMBIX II0
npuHOuny I, HeoOXoauMO TIpeaycMaTpuBaTh MEPOIPUSTHS, HAlpaBIEHHbIE Ha TMOAJEp)KaHHE B
TE€YEHHUE BCETO MepHOo/ia IKCILTyaTallud MOCTOBOTO IePeXo/ia pacueTHON OTpHULATEIbHOM TeMIIEpaTyphl
ocHOBaHMA. C 3TOM LENBIO CIEAYET CBECTH JO MHHMMYMa HapyIIEHHsS MOXOPACTUTEIBHOIO MOKPOBA,
NPUPOTHOTO PEXMMA TEUCHHS MOBEPXHOCTHBIX M TIOA3EMHBIX BOJ Ha Iepexone, a Ipu
HEJIOCTAaTOYHOCTH A3THX MEp - IPEIYyCMOTPETh MEpPONPHATHS IO HCKYCCTBEHHOMY IIOAJEPKAHHIO
pacdeTHBIX TEeMIIepaTyp IIyTeM HCIIOIb30BAaHHUSA CIELHAIbHBIX KOHCTPYKTHBHO-TEXHOJIOTHUECKUX
pELICHUH OOp U MPUMEHEHHS OXJIAXKIAIOLIUX YCTPOMCTB.

BeiOop  BBIIEYKAa3aHHBIX ~ MEPONPHATHH  JODKEH  IPOM3BOJUTHCS  HAa  OCHOBAaHHHU
TEIUIOTEXHUYECKOT0 pacyera.

5.1.3 JIns coxpaHEHHs €CTECTBEHHBIX BOJHBIX DPEXHMOB Ha MOCTOBOM II€pPEXOjAe, IPYHTHI
OCHOBaHMsI (YHIAMEHTOB OIOp KOTOPOTO HCIOJB3YIOTCS IO MpuHOMNY I, HeoOxoaumo 1o
BO3MOKHOCTH UCKJIFOUUTH UM CBECTH K MUHUMYMY:

- TPOMYyCK BOJBI TOJA OAWH MOCT HECKOJBKHX COCEJHMX IOCTOSHHBIX WM TEPHOIUUYECKUX
BOJIOTOKOB (32 HCKJIIOYEHUEM IIPOTOKOB OJTHOTO BOJIOTOKA);

- 32CTOH BOJIbI B IEPECHITAHHBIX MPOTOKAX;

- JUINTENBHYIO aKKyMYJISLMIO BOABI IO MOCTAMHU U HA OAXO0aX;

- Cpe3KH JIHa BOJIOTOKOB 0€3 YKPEIUICHHUS €ro MPOTHB Pa3MbIBa;

- CPe3Ky pyclia o BCKPHITHEM CHIIBHOJIBANCTBHIX IPYHTOB HJIH OA3EMHBIX JIBIOB;

- 3aBaJIbl TPYHTA, ITPUBOISIIIE K 32CTOI0 BOJBI ITOJL MOCTOM;

- IOTPY>KEHHUE CBall C HCIOIB30BAHUEM METOa IPOTaUBAHUS ITPYHTOB OCHOBAHUS;

- npuMeHeHue (YHAaMEHTOB MEJKOIO 3aJIOKSHHsl WM 3ariiyOlieHHe B TPYHT COOpPY)KaeMbIX B
KOTJIOBaHaX POCTBEPKOB CBAHBIX (DyHIaMEHTOB.

5.1.4 Ha yuwactkax 3aneraHus OoJbpLION TOMImM (CBBIIIE 15 M) CHIIBHONBAMCTBIX TPYHTOB (C
OTHOCHTEJILHOW Ocajkoi mpu oTrrtamBanuu Oojee 0,03) WM MOA3EMHBIX JIBJIOB, B MECTaX HAJIHYUS
KPHOIIETOB, B IpejieslaX BOAOTOKOB C HaJeIsIMH, Ha HEYCTOMUMBBIX KOCOTOpax U B JAPYTHX CIIOXKHBIX
YCIIOBUSIX PELIEHHE O MECTE DACIIOJIOKEHUS, TUIE W KOHCTPYKIHMH OIOp OE3pOCTBEPKOBBIX HIH C
POCTBEPKOM CIIEAYET NPUHUMATh HHIUBUAYAIbHO U1 KaXAOTO MPOEKTHPYEMOIO MOCTOBOIO
nepexojia MCXoAs M3 OCOOCHHOCTEW NMPHPOAHBIX YCIOBHHA M PE3yJbTATOB TEXHHKO-3KOHOMHYECKOTO
CPaBHEHUS 11€1€CO00Pa3HBIX BAPUAHTOB KOHCTPYKIIMM MOCTa B IIEJIOM H MOJIXOIO0B K HEMY, a TAKXKe
MEp MO MPEIOTBPANICHUIO MOSBICHHS HEAOIyCTUMBIX Je(OpMalUi ONOp B TEYEHHE BCEro IEpHOna
9KCIUTyaTalluy AOpOrH. IIpyu 3TOM pekoMeHayeTcsi 00cCiIeoBaTh LENecO00pa3sHOCTh MEpeHoca MecTa
pacrosoKeHuss MOCTOBOTO TIEPeX0/1a, YBEIUUSHUs TIyOUHbBI 3aJI00KeHUsT PYHIIaMEHTOB, OOecTeYeH s
COXPaHHOCTH MEpP3JIOTO COCTOSIHHMS IPYHTOB OCHOBAHHS OMOpP C MOMOIIBIO OXJIAXKIAIOMINX YCTPOUCTB
WIN APYTHX Mep.

TPEBOBAHUS K MATEPUAJIAM MH)XXEHEPHBIX U3bICKAHUI

5.1.5 OcHoBaHus ¥ (yHAAMEHTHI OMOpP CIEAYET MPOCKTHUPOBATH C UCIOJIb30BAHHEM MAaTCPHUATIOB
WH)KCHEPHBIX M3BICKAHWH, BKIIOYAIOMIMX pE3yJbTaThl WHKEHEPHO-T€OJOTMYECKUX, MEP3JIOTHBIX,
THPOTEOIOTHYECKHX, THAPOIOTHUECKUX U T€0JIe3UYECKNX U3BICKAHN, BBIIIOJIHEHHBIX B COOTBETCTBUH
¢ tpebosarmssmu CHull 1.02.07-87 u BCH 156-88.

5.1.6 MaTepuaisl ”H)XEHEPHO-TEOKPHUOIOTHIECKINX N3BICKAHUH TOJKHEI COJIEPKATh:

- ITaHHBIE O XapaKTepe MEP3JIOTHO-TPYHTOBBIX yCIOBHH CTPOUTEIHHOM MJIOIMAAKH, B TOM YHCIIE 00
0COOEHHOCTSIX PACIPOCTPaHEHMS 10 IUIOMAAW M IIyOMHE 3aleraHus BEYHOMEp3JbIX I'PYHTOB, HX
TeHEe3HCa, TUTOJIOTNIECKOM U TPaHyJIOMETPHUECKOM COCTaBaX, KPHOTEHHOM CTPOEHUH, OCOOEHHOCTSIX
HAITACTOBAHMS, TEMIIEpaType, TOJIIMHE CIOS CE30HHOIO IPOMEP3aHMs M OTTaWBaHMA, CpeIHEH
TOJIOBOI TeMIieparype, O MEp3JOTHBIX IIpoleccax (Hajlensx, Oyrpax IIyueHHs, TepMOKapcTe,



COJM(ITIOKIIMOHHO-OTIOJI3HEBBIX 00pa30BaHMSAX M Jp.), CTENEHU 3aCOJIEHHOCTH TI'PYHTOB, HAIMYUH
BKJIIOYEHUI KOHIIEHTPHPOBAHHBIX COJIEBBIX PACTBOPOB (KPHOIIETOB) U X HAIOpE;

- pe3yJabTaThl MOJEBBIX W JAOOPATOPHBIX MCCIENOBAaHMH W HCIBITAHUNA T'PYHTOB, OTpakKarollue
JIUTOJIOTMYECKUE THIIbI, KPHOTCHHOE CTPOEHHE, (PU3NYECKHE W MEXaHWYECKHE CBOWCTBA B TaJOM H
MEp3JIOM COCTOSTHHSX U1l HECKAJIBHBIX TPYHTOB - TUIOTHOCTB, BJI&YKHOCTB, JIBIUCTOCTh, IPOCAI0YHOCTh
IpU  OTTaWBaHWH, YroJl BHYTPEHHEr0 TPEHHUs, CLEIJICHHE, TeIIOeMKOCTh, KO3((HUIHUEeHT
TETUIONPOBOIHOCTH; VISl CKAIBHBIX TPYHTOB - CTETICHb BBHIBETPEIOCTH M TPEIIMHOBATOCTH, BPEMEHHOE
COIIPOTHBIICHHE HA OJHOOCHOE CXKaTHe, KO3 (UIMEHT pa3MsIr4aeMoCTH B BOJIE H JIP.;

- JIONIOJHUTEIbHBIE JaHHbIE, HEOOXOAMMBIE [UIi IPOTHO3MPOBAHMSA BO3MOXKHBIX W3MEHEHHH
TEOKPUOJIOTNYECKUX yCIOBUH CTPOUTENIHLHOH IUIOMIAJKK, B TOM YHCIIE JaHHbIE O MPOJODKUTEIBHOCTH
MIEPHOOB ¥ 3HAYCHUSIX TOJIOKUTENBHBIX U OTPHUIIATENBHBIX TEMIIEPATypP BO3AyXa, TOJIIHHE CHEXHOTO
MOKPOBA, MOXOPACTHTEILHOM IIOKPOBE, a TaKXe O XapaKTEPHBIX OCOOCHHOCTSX MPOEKTHPYEMOTO
MOCTOBOTI'O IEPEX0/ia ¥ POU3BOJCTBA pabOT 10 BO3BEICHUIO OIIOP MOCTa H T. I1.;

- WCXOJHbIE JaHHbIE M TPeOOBaHWS, HEOOXOAWMBIE Ui pa3pabOTKM MEpONpHUSITHI MO OXpaHe
OKpYy’KarolleW cpenpl, MOJUIeXkKal[Me BKIIOUYEHUI0 B MPOEKT OMNOP MOCTa, a TaKkkKe B IPOEKT
OpTaHM3allil ¥ TPOM3BOACTBA CTPOUTEIBLHBIX paboT (C Ienplo olecreueHnss MaKCUMaJIbHOU
COXPaHHOCTH MOXOPACTHTEIFHOTO IOKPOBa, MHUHUMAIBHBIX HAPYIIEHWH €CTECTBEHHBIX YCIOBHH
HAITACTOBAHMS TPYHTOB U IIPOTEKAHHS BOJOTOKOB).

5.1.7 Marepuanpl THAPOTEOJIOTHYECKUX M THAPOJOTHYECKUX H3BICKAHUM JOJDKHBI COAEPKaTh
JaHHBIE: 00 YPOBHSX IOSIBJIICHUS M YCTAHOBJIEHHS MOA3EMHBIX BOJ; XUMHYECKOM COCTABE MOI3EMHBIX
BOJI C IIEJBIO OMpE/EICHHs OCHOBHBIX ITOKa3aTesieil MX arpecCUBHOCTH IO OTHOMICHHIO K OETOHY WMiIn
CTaJBbHBIM 000JI09KaM (yHIaMEHTOB; XapaKTepe THAPABINIECKONH CBA3M IOA3EMHBIX BOJA C BOJAMHU
OTKPBITHIX BOJI0EMOB (peK, BOJOXPAaHMIUII WIH 03€p).

Kpome cBenenmii 0 Mo13eMHBIX BOAAX TOJDKHBI OBITH MOJTyYEHBI:

XapaKkTepHbIe TaHHBIE O Ha3eMHBIX (IIOBEPXHOCTHBIX) BOJAX, BKIIIOYAIONIUE PaCUETHBIE YPOBEHb U
pacxos BOABI, paboure YpOBHHM Ul Ka)KIOTO MECsIa B TOXY; YPOBHU BBICOKOH M HU3KOW MEXKEHH;
rpadyK CpeTHEMHOTOJIETHEH MTPOIOJDKUTEIBHOCTH CTOSIHUSI XapaKTEPHBIX YPOBHEH BOJIbI; CBEACHHUS O
JlaTax Hadaja M KOHIA JieocTaBa M JIEJ0XOJa, TONIIMHE JIbJa, YPOBHAX JIEI0CTaBa U JIEAOXOAA,
BO3MOJKHBIX 3aTOpax JIba; CBEJCHUS O XapaKTepe U CTENIEHN arpeCCUBHOCTU BOBI.

B nomosHeHne K INEpednCIICHHBIM CBEICHUSM HEOOXOAMMO coOparh JaHHBIE O CIEHU(PHUIECKUX
0COOCHHOCTSIX BOJOTOKOB, XapaKTEPHU3YIOIIHE:

- TIPOXO’KICHHUE MABOJKOB ITOBEPX JECAHOTO MOKPOBA, OOBIYHO 00pa3ylomierocs Ha nepeKkarax mpu
MPOMEP3aHUH BOAOTOKOB IO JIHA, a TAKXK€ B MECTax MOSBICHHUS HAICACH WM JESIHBIX 3aTOPOB,
BO3HHUKAIOIINE NP TaKKUX MTABOIKAX MOIIOPHI BOJBI M CBA3aHHOE C HUMU TOBBIIICHHE €€ YPOBHEH;

- BO3MOXHBIE JieopMallvi pycia B pe3yJIbTaTe Mpoxo/ia MaBoJIKOB I10 JISASHOMY IMOKPOBY HIIH 110
HasesM (CrIpsIMIICHUsI pyciia, TIyOuHHbIe, OOKOBBIE Pa3MBIBBI pyclia U T. II.).

5.1.8 B KoMIUIEKC M3BICKaHUH, BBIMOIHAEMBIX JIJIsl pa3pabOTKH IIPOEKTa OMOp MOCTOB, HEOOX0AUMO
BKJIFOUaTh 0030p M CHCTEMaTH3alMIO JIMUTEPaTypHBIX NaHHBIX [0 MaTepHanaM paHee HpPOBEICHHBIX
M3BICKAaHWH, B TOM YHCJIC CBSI3aHHBIX C TIOMCKOM IIOJIE3HBIX HMCKONaeMbIX, HepTH W Taza, o030p
CBEJICHUH 110 OIIBITY CTPOMTENBCTBA M OKCIUTyaTallMd paHee IOCTPOCHHBIX MOCTOB M JIPYyTHX
COOpYXEHHUH Pa3HOrO Ha3HA4YCHUs B pailoHaX MPOEKTHUPYEMBIX IOpor, obpamias ocoboe BHUMaHHUE Ha
XapakTep W NPUYMHBl M3MEHEHUI TeMIlepaTypbl BEYHOMEP3JBIX T'PYHTOB, €CIH TAaKWE HM3MEHEHUS
MUMEIIHN MECTO.

5.1.9 HomeHKnaTypy TpyHTOB OCHOBAaHWH B ONHMCAHHBIX Pe3yJbTaTaX M3BICKAHUH M B MPOEKTaxX
¢dyamamentoB crexyer npuHuMath cornacHo ['OCT 25100-82, a crenmuduyeckre XapaKTEPUCTHKU
BEYHOMEP3JIbIX IPyHTOB - cornacHo CHull 2.02.04-88.

5.1.10 KosuuectBO u TayOMHY pa3BEJOYHBIX CKBRXHH CJICAyeT Ha3HayaTh HCXOIsl U3
HEOOXOAMMOCTH TIOJyYeHHUS] JOCTOBEPHBIX JAHHBIX, TpeOyeMbIX Jjisi OOOCHOBAHHOIO TPHHSATHS
ONTHUMAJBHBIX KOHCTPYKTHBHO-TEXHOJIOTHYECKUX PelleHUH (pyHIaMEHTOB OIOp C Y4ETOM CIOKHOCTH
TE€OKPHOIOTMYECKUX U THPOJIOTUYECKUX YCIOBUI B MeCTe MPOEKTUPYEMOr0 MOCTOBOIO Mepexoa, HO
He MEHee JIBYX-TpeX CKBa)KHH JIJIsl MaJIOr0 MOCTa U TIyOuHOi He MeHee 15 M.

B 3aBucuMocTH OT NPUHIMIIA UCIIOIB30BAaHHUS I'PYHTOB B KauyecTBE OCHOBAHUH ITyOMHA CKBaXXMH
JOJDKHA HE MEHee 4eM Ha 5 M NpeBbIIaTh IIyOHHY 3aokeHust (yHIAMEHTOB NPH IPHUMEHEHUH
npuHouna | m He MeHee WeM Ha 5 M - IOAOIIBY BO3MOXKHOM Yallld OTTaWBaHUS TPYHTOB IIOJ
(hyHImamMerTOM Tipy puMeHeHnH npranrna I1.

B Mectax pacrpocTpaHeHHS! 3aCOJIEHHBIX MEp3JIbIX T'PYHTOB C BKJIIOYEHHEM JIMH3 KPHOIETOB
KOJIMYECTBO CKBAKMH JIOJDKHO COOTBETCTBOBATh KAK MHHHUMYM KOJIMYECTBY OIop MocTa. IIpu 3tom
MOJJIEKAT YETKOMY OIpPEAETICHHUIO a0COIIOTHbIE OTMETKH 3aJIETaHuUs! JINH3 KPUOIIErOB M UX MOIIHOCTbD,
a TaKXKe HaJIM4YKe Hallopa BBICOKOMUHEPAIM30BaHHBIX BOJI HA MOMEHT IIPOXOJKH CKBa)KHH.



BBIBOP ITPUHITUITA MCITIOJIb3OBAHN A BEHHOMEP3JIBIX TPYHTOB B KAUECTBE
OCHOBAHUA

5.1.11 Ilpu npoekTupoBaHNH (HYHAAMEHTOB OIIOP Ha BEYHOMEP3JIBIX TPYHTAX B 3aBUCHMOCTH OT MX
KOHCTPYKTUBHBIX W TEXHOJIOTHYECKHX OCOOEHHOCTEH, WH)XEHEPHO-I€OKPUOIOTHYECKHX YCIOBHN
IPUMEHSETCS OJUH U3 CIEAYIOMMX IPUHLIUIIOB UCTIONb30BaHMs STUX TPYHTOB B KAU€CTBE OCHOBAHMUSL:

- mpuHoun | - BedyHOMep3nible TPYHTHI OCHOBAaHMS HCIIOIB3YIOTCS B MEP3JIOM COCTOSHHH,
COXpaHsSEMOM B IIPOIIECCE CTPOUTENHCTBA M B TEUEHHE BCETO MEPUOIa IKCIUTYaTallui COOPY>KCHNS;

- puHIM 1| - Be4HOMep3TIble TPYHTHI OCHOBAHHS HCIIOJIB3YIOTCS B OTTassHHOM HIJTH OTTAHBAIOLIEM
COCTOSTHHH.

5.1.12 Tlpu BBIOOpE MPHHIHUIA HCIOIB30BAaHHUA BEYHOMEP3IBIX TPYHTOB B KAa4eCTBE OCHOBAHUS
(yHZaMEHTOB ONOpP MOCTOB CIIEAYyEeT HCXOAWTh W3 YCIOBHH OOECHEYeHMS HAAEKHOCTH U
JIOJITOBEYHOCTH, a TAK)Ke MUHUMAJIBHBIX 3aTpaT MaTepHajIoB, TPya U BpeMEHH Ha X BO3BEIEHHE.

5.1.13 BeuHoMep3ible TPYHTBI B OCHOBaHMU (DYHIaMEHTOB TJIyOOKOT'O 3aJIOKEHHsl OIop C
POCTBEPKOM HJIM OE€3pOCTBEPKOBBIX PEKOMEHYETCsl UCIIOIb30BaTh 1Mo NMpuHOMMY | mpu cobmoneHnn
CJIE/IYIOIIX YCIIOBUI U TpeOOBaHMIA:

- BEYHOMEp3JIbIE TPYHTHI JIOJDKHBI OBITH MPEMMYIIECTBEHHO CJIMBAIOLIETOCS THIIA, TeMIlepaTypa
KOTOPBIX B TEYEHHE BCETO MEPHOJa HKCILTyaTallid MOCTa He Oy/leT MPeBhIIIaTh 3HAYCHUH, TPUHATHIX B
pacderax Hecymei cloCOOHOCTH OCHOBAHHS;

- B MeCTax CHJIBHBIX CHEXHBIX 3aHOCOB INPOAOJBHBIA NMPOQIIL JOPOTH ODKEH 00ecrednBaTh B
Ipezenax nepexoaa HaJaudre IMPOCcBeTa 1Mol MOCTOM, Kak IpaBHIIo, He MeHee 3,5 M;

- PycJI0 B MeCTe MOCTOBOT'O IIEpexo/ia CcieIyeT 3alpOeKTHPOBaTh TAKUM 00pa3oM, YTOObI CBECTH K
MHHUMYMY BO3MOKHOCTH 00pa30oBaHUs HaleAel M TepMOKapcTa, Ul 4ero HeoOXOoIUMO 00ecHeunTh
MaKCHUMAaJIbHYIO COXPaHHOCTh IOBEPXHOCTHOT'O CJIOS TPyHTa B Ipefesiax MEXEHHOW YacTH pycia U
COCPEIOTOUEHHBII MPOIYCK BOJA MOJ MOCTOM, UCHOJB3Ys JJIS 3TOM LeNu IpU HEOOXOIUMOCTH JOTKH
UM Apyrue ycrporncrsa. IIpy HEJOCTaTOUHOCTH TaKUX MEP PEKOMEHIYETCsS C BEPXOBOM CTOPOHBI
MocTa Ha pacctosHud 50-100 M ocywIecTBUTH MepexBaT MOJPYCIOBOTO IMOTOKa, HampuMep, C
MOMOIIIBI0 MEP3JIOTHOM 3aBECHI, yCTPAaHUBAEMOM C HCHOJIB30BAHUEM OXJIAXKJAKOIIUX YCTPOWUCTB. [l
MPEJOTBPALCHNUs MOABICHUA TEpMOKapcTa clexyeT HpeayCMOTPeTh Mephl IO HCKIHOUEHUIO
BO3MOKHOCTH JAJHUTENBHOIO 3aCTOS BOABI BAOJNb HACBIIA U MOJ MOCTOM, a TaKXKe CYLIECTBEHHOIO
MOBPEXJICHHUS MOXOPACTUTENBHOTO TIOKPOBA B 30HE MOCTOBOT'O MEPEX0a;

- ITHO pycia B MeCTax BO3MOXHOTO €ro 3HAYHWTEIHHOTO Pa3MbIBa JOJDKHO OBITH YKPEIUICHO Ha
JUTMHE HE MEeHee |5 M B BEpXOBYIO M HU30BYIO CTOPOHBI OT OCH MaJIOTO MOCTa;

- TIPOMEKYTOYHBIE OITOPBI PEKOMEH/TYETCS IT0 BO3MOXXHOCTH pa3MellaTh BHE NMPEETIOB MEKCHHOTO
pycna;

- CBaif{HbIC JIEMEHTHI (CBaM Pa3HBIX THUIOB) (YHIAMEHTOB CJIE/IyET 33/Ie/bIBATh B MEP3JIbIe TPYHTHI
HIDKE YPOBHS MaKCMMaJIbHO BO3MOXKHOTO MX OTTaWBaHMs Ha MTyOUHY, 00ECIIeYHBAIOIYIO0 BOCIIPHUSTHE
pacueTHBIX Harpy30K, BKJIFOYasi CUJIBI MOPO3HOT'O BBITYYHBAHUS;

- HM3 CBalHbIX DJIEMEHTOB HEOOXOJMMO pacroyiaraTb He MeHee 4eM Ha 4 M BBIIIE MMOBEPXHOCTH
MOJ[36MHOI'0 JIbJa WM CUJIBHOJIBAUCTBIX IPYHTOB. ECIM 3TO ycCliOBHE HEBBIIOIHHUMO, TaKHE TPYHTHI
JIOJDKHBI OBITH IPOpE3aHbl CBAHHBIMU 3JEMEHTaMM, a IIPU HEBO3MOXKHOCTH 3TOTO - peIIeHHE 00
UCTIONb30BaHUM  CUIBHOJIBAMCTBIX TIPYHTOB B KAueCTBE OCHOBAaHMM CleAyeT NPUHHMATh
UHUBUAYAIIBHO.

5.1.14 B xadecTBe OCHOBaHMA (HyHIAMEHTOB, MCIIOJIB3YEMOTO 110 pHHIUMY I, mpuromHs! moose
BEYHOMEP3TBIE KPYNMHOOOJIOMOYHBIE TPYHTHI, IUIOTHBIE M CpPEIHEH IIOTHOCTH IIECKH, TBEPIBIC,
MOJTYTBEPJbIE W TYTOIUIACTUYHBIC TJIMHHUCTBIE TPYHTBL, a TaKXe MAPYIHE MallOC)KHMAaeMble IIpU
OTTaMBaHMUHU TPYHTHI (XapaKTepu3yeMble OTHOCUTENBHOMN 0caaKkoi pu oTTanBanuu He 6onee 0,03) mpu
YCIIOBHHM OOECIIEUCHHST NPEAYCMOTPEHHOW MPOCKTOM OIOP HECYIIeH CIHOCOOHOCTH OCHOBAaHHHA M
nepeMerieHnii Bepxa oIrop B Ipezesax Jonyckos, HopmupoBanusix CHull 2.05.03-84.

5.1.15 B ocHoBaHusix (yHIaMEHTOB TBEPAOMEp3Nble TIPYHTHI CIEIyeT HCIOJIb30BaTh
npeuMyniecTBeHHo 1o npuHnouny I Ilpuy stom s QyHIaMeHTOB >KeNe3HOJOPOKHBIX MOCTOB
HEOOX0ANMO 00ECIIeYnTh Ha BECh NEPHO/ SKCILTyaTallul TEeMIIEpaTypbl MEP3JIbIX TPYHTOB OCHOBAHHMS
Ha 0,5 °C HmKe pacdyeTHBIX TeMIeparyp AJs NecKoB U cyneceil u Ha 1 °C - A CyTJIMHKOB U TJIMH.

5.1.16 IlnacTu4yHO-Mep3ible TPYHTHI B OCHOBaHHMAX (DYHIaMEHTOB CIIEAYET HCIIOIb30BaTh, Kak
npaBmio, o npuHOumy 1. B coydae TeXHHKO-3KOHOMUYECKOH Heleaecoo0pa3HOCTH TaKOTO PEIICHHUS
JIOITYCKAeTCs UCIIOJIb30BATh 3TU TPYHTHI 110 NPUHIUITY | (7151 KeIe3HOMOPOKHBIX MOCTOB B OIBITHOM
TIOPSIIKE), €CIIM B TEUEHHWE BCETO IEPHOJa HKCIUIyaTallid COOPYXKEHHUSI C MOMOIIBI0 KOMILUIEKCa Mep
(HampuMep, OXJIaXIAOIIUX yCTPOMCTB, KAMEHHBIX HAOPOCOK, MPOBETPUBAEMBIX IOJIOCTEH M APYTHX
MeponpusTui) OyJeT coxpaHeHa TeMIepaTypa TPYHTOB HE BBIIIE NPHHATON B pacdeTax Hecylien
CIIOCOOHOCTH 110 IPOYHOCTHU U 1e(OPMAaTHBHOCTH OCHOBAHHUS.

[Tpu 3TOM KOJHMYECTBO OXJIaXIAIOIIUX YCTaHOBOK ClIeAyeT Ha3HadaTh ¢ y4eToM koddduimeHra



HaJIeKHOCTH, PABHOTO 2.

5.1.17 BeyHomep3ible TPyHTHl B OCHOBaHUM (DyHJaMEHTOB MaJIOTO MOCTa, KaK IPaBUIIO, CIIENyeT
HCII0JIb30BATh 110 OAHOMY [IPUHIIUILY, HE JIOILyCKAETCA OIMPAaHUA UX YACTUYHO HAa MEP3JIble U YACTUYHO
Ha HEMEP3JIbIE UIU OTTAuBAIOLIUE IPYHTBL.

[lpn 3HAYUTENFHOM KOJHMYECTBE ONOp OOJBIIOIO MOCTa JOIyCKAaeTcs IpUMEHEHHE JBYX
NPUHOUIOB Ui TPYHTOB OCHOBaHWSA (PyHIAaMEHTOB COCeTHHMX omop c yderoM Ttpebomanmii CHull
2.05.03-84.

Jlist TpyHTOB OCHOBaHHWS (DyHZAMEHTa KaXIOH OTICIBHOM OINOPHI COBMECTHOE HCIIOJIb30BAHHUE
JIByX MPUHILINIIOB HE JIOITyCKAETCS.

5.2 Ocob6eHHOCTH IPOCKTHPOBAHUS 1 PacueTa OCHOBaHUE U (DyHAAMEHTOB OII0p

5.2.1 Bo Bcex permoHax pacinpoCTpaHEHUsI BEYHOMEP3JIbIX IPYHTOB, I/I€ IO YCIOBHSAM HaJeKHOCTH
W JOITOBEYHOCTH JOIyCTUMO, OJKOHOMHYECKH OIPaBJAaHO M TPAKTUYECKH OCYIIECTBHMO,
PEKOMEHAyeTCsl JUIsl aBTOIOPOXKHBIX M JKEJIE3HOJAOPOXKHBIX MOCTOB IPHMEHSTH O€3pOCTBEPKOBBHIE
OMopsl  C HCHONB30BaHWEM OypoBbIX (OypoOITyCcKHBIX, OypooOcamHbIX) u 3a0MBHBIX CBai,
PacIoI0KeHHBIX MPEUMYIIECTBEHHO B OJJMH-/IBA psijia 1Mo (hacagy MocTa.

Bbe3pocTBepKoBBIE OMOPHI AJISI JKEJIE3HOAOPOKHBIX MOCTOB JOILYCKAaeTCsl IPUMEHSTH B OOCBHITHBIX
YCTOSIX, @ B IPOMEKYTOUYHBIX OIIOPaX - Ha CyX0A0Jax Ul MaJIbIX M CPEIHUX MOCTOB.

Onopsl ¢ (GYHOAMEHTOM MENKOTO 3aJIOKEHHUs (HAa ECTeCTBEHHOM OCHOBAaHHM) JOIYCKaeTCs
MPUMEHATH AJIsI MOCTOB Ha BEUHOMEP3JIBIX IPYHTAX, UCIIOIb3YEMbIX, KaK IPaBHJIO, 110 IpHHIUITY II.

5.2.2 B pernoHax pacrnpoCTpaHEHHMsI 3aCOJIECHHBIX MEP3JbIX 'PYHTOB pa3pellaeTcs MPUMEHEHHE B
yCTOSX (hyHIaMEHTOB 0E€3pOCTBEPKOBOTO THIIA C IIMUTOM, PACIION0KEHHOM B YPOBHE MOJIOIIBLI KOHYCa
W ONHMpaloUIelicss Ha TPYHTHI, MOJJEP)KUBAEMble B TBEPAOMEP3JIOM COCTOSIHUM C MOMOUIBIO
OXJIKIAIOUIMX YCTPOMCTB W CIEUHAJIBHBIX KOHCTPYKTHBHO-TEXHOJIOTHYECKHX MEPONPHATHH (10
COTJIACOBAHUIO C 3aKa3YNKOM).

5.2.3 IlomomBy pocTBepKa CBalHBIX (h)YHIaMEHTOB PEKOMEHTyeTCs pacloiaraTh, Kak IMpaBHio, Hal
MIOBEPXHOCTBIO TPYHTA WJIM HaJl YPOBHEM IIEPBOM IMOIBMKKHU Jibaa. DyHAaMEHTH ¢ 3ariTyOiIeHHBIM
HIDKE YPOBHS NIEpBOH MOABIKKH JIbJ]a POCTBEPKOM JIOITYCKAETCsl IPUMEHSTD B CIIOKHBIX JICIOBBIX WIIN
JIpYTHX ycIoBUSX. [yt JKeNe3HOAOPOXKHBIX MOCTOB (DYHIAMEHTHI NMPOMEXKYTOUHBIX OIOp CIEIyeT
MIPOEKTUPOBATH C POCTBEPKOM, PACHIOIOKEHHBIM HIM)KE YPOBHS IEPBOH MTOIBIKKH JIbJIa WK JISOXOAA.

5.2.4 JInst aBTOZOPOKHBIX MOCTOB JIOITyCKAETCsl MPUMEHSTh YCTOM JTUBAHHOTO THMA IIPU YCIOBHU
OCYIIECTBJICHHUS MEpP IO MPETOTBPAIICHHUIO MOSBICHHUS HEJOMYCTUMBIX Ae(OpMAaINii yCTOEB, a TaKkXKe
00eCTeueHNIO YCTOMYUBOCTH UX Ha TUIOCKUH U TITyOOKHUil CIBUTH.

5.2.5 B 6e3pocTBEpKOBBIX ONOpax U (yHAaMEHTaxX OMOp C POCTBEPKOM PEKOMEHIyeTCsl IPUMEHSTh
B KQ4€CTBE CTOCK WJIM 3JIEMEHTOB (DyHIaMEHTa JKelle300€TOHHBIE CTOJIOBI KPYTJIOr0 M MPSIMOYTOJIBHOIO
ceueHus1, OypoBble CBaM U HEKOHAMIIMOHHBIE Ta30BbIe CTaNbHbIE TPYOBI inamerpoM 1 - 1,4 M.

5.2.6 ®dynnamMeHThl, ycTpanBaeMble Ha BEUHOMEP3JBIX TPYHTaX, UCMOJIb3YeMbIX Mo mpuHoumy I,
CJIe/IyeT MPOEKTUPOBATh Ha CIy4ail MMOJTHOTO UX OTTAWBaHUS B MPE/EIaX 30HbI OCHOBAHMSI.

5.2.7 llpm NpPOEKTUPOBAHMHM OCHOBaHWH W (YHTAMEHTOB OIOpP MOCTOB, BO3BOJMMBIX Ha
BEYHOMEP3JBIX TPYHTAX, CIEIYET BBIIOJIHATH TEIIOTEXHUYECKHE PACUYEThl OCHOBAHMS M pacdeThl
OCHOBaHMS M (DPyHIaMEHTOB Ha CHJIOBBIE BO3ZEHCTBHSA. IIpM 3TOM Ha/UIEKUT YUUTHIBATH MPHUHIMIT
HCTIONIb30BAaHMS BEUHOMEP3IIBIX TPYHTOB B KAYECTBE OCHOBAHMS.

5.2.8 IIporHo3 MHOTOJNETHHX W3MEHEHHH TEMIepaTypsl BEYHOMEP3IBIX TPYHTOB, BKJIFOYAs
OTIpEIETICHNE TEMIEPaTyphl HCIOIb3YEMbIX IO NPHHIUITY | BEYHOMEP3NBIX TPYHTOB, A pacuera
Hecylel CrocoOHOCTH OCHOBAaHWH (DYHIAMEHTOB aBTOJOPOXKHBIX M JKEJIE3HOAOPOXKHBIX MOCTOB K
KOHITY YCTaHOBJIGHHOT'O CPOKa UX IKCIUTyaTaIllH JOITyCKAETCs BBITIOIHATH COTTIACHO TMPHIIOKEHHIO A.

5.2.9 PaccunTanHas 1o NpUIOKEHHI0 A TeMIlepaTypa Mep3JbIX TPYHTOB JI0JDKHA COOTBETCTBOBATh
YCIOBHIO OOecreueHuss HEOOXOMMMOW Hecyllell CIMOoCOOHOCTH H  YCTOWYMBOCTH OCHOBAHHUN
(yHAaMEHTOB ONOp MOCTa. B MpOTHBHOM ciydae IJisi MCIIOJIb30BaHMs TAKUX TPYHTOB MO MpHHIMMY |
HEOOXOAMMO OCYIIECTBUTb MeEphl 10 TIJIYOMHHOMY WM TOBEPXHOCTHOMY HX OXJIQXACHHIO,
IpeSyCMOTPEHHBIE IPUIOKEHUSIMH A - T

5.2.10 OcHoBanust ¥ (yHAAMEHTHI OIOp CIEIyeT PacCUUTHIBATh MO JIBYM TIpyIIaM IpelesIbHBIX
COCTOSIHU:

- 10 TIepPBOH - MO HECyIIeH CIIOCOOHOCTH OCHOBAHWM, YCTOHYHMBOCTH TOJOXKEHHS (YHIAMEHTOB
OTIOp TIPOTHUB OTIPOKHUIBIBAHUS M CHBHTA (IUIOCKOTO FIIM TIYOOKOTO), YCTOMYMBOCTH (yHIAMEHTa Ha
JEWCTBHE CHII MOPO3HOTI'O ITydEHUsI [PYHTA;

- TI0 BTOPO#i - 10 AedopMalisIM OCHOBaHMH U (yHIaMEHTOB (OcagKaM, KpeHaM, TOPU30HTAIbHBIM
CMEIICHUSM).

5.2.11 PacdeTrsl 0 MaTepuady KOHCTPYKIIUH XKeJIe300€TOHHBIX OMOP HEOOXOIUMO MPOU3BOIUTH



corsacHo CHuII 2.05.03-85. PacueTs! 10 MaTepuaiy IOJIBIX U 3aII0JIHEHHBIX OETOHOM CTaJbHBIX CBaii-
000J104eK JI0ITyCKaeTCsl IPOU3BOJIUTS, MOJIb3YSCh NpuItokeHneM /1.

DJIeMEHTHI )KeJIe300€TOHHBIX KOHCTPYKIMH ()yHIaMEHTOB PACCUMTHIBAIOT IO TPEIIMHOCTOHKOCTH.

[TpenenbHO AOMYCTUMYIO IIMPHHY PACKPBITUS TPELIMH B KEJIE300€TOHHBIX CBAHHBIX 3JIEMEHTaX
ormop W (¢yHAaMEHTOB (Ha CTaJuM DSKCIUTyaTallid) B HEarpecCHMBHOW Cpeae OT BO3ICHCTBHS
MIOCTOSTHHBIX W BPEMEHHBIX Harpy30K npuHuMaioT cornacao CHull 2.05.03-84.

Jlist 5kene300eTOHHBIX 3JIEMEHTOB OIOp, PACIOJIOKEHHBIX B arpeCCHBHOM cpele, IOITyCTHMYIO
MIAPUHY PAacKPBITHS TPEeINH npruHNMaroT cormacHo CHull 2.03.11-85.

5.2.12 PacueT ocHOBaHHH ()yHIAMEHTOB OIIOP MOCTOB CIEAYeT MPON3BOAUTH IIPH UCIOIH30BAHUH:

- TBEPAOMEP3IIBIX TPYHTOB 110 IPUHIUITY | - 0 HecyImeil cnocoOHOCTH;

- BEYHOMEP3JIBIX TPYHTOB N0 NpuHOuMy II, a miacTuyHO - MEep3ibIX MO NMpUHOMITY | - Mo Hecymen
CIOCOOHOCTH U IepOpMaLIUsIM.

5.2.13 PacueTHy10 IOBEPXHOCTh BEYHOMEP3IIBIX IPYHTOB, HCIIOIb3YEMBIX B KAUECTBE OCHOBAHHUSA IO
npuHOuNy I, cnexyer Ha3HauaTh, KaK MPAaBUIIO, HA PACUETHON TITyOWHE CE30HHOTO OTTaWBaHMSI.

5.2.14 3naueHusT HOPMATHBHBIX WM pPACUYETHHIX TIJYOMH CE30HHOTO OTTAaUBaHUS M CE30HHOTO
npomMep3anus cienayet onpeaensiats no CHull 2.02.04-88, ¢ - yTouyHeHHeM COTIIaCHO MPUIIOKEHUIO A.

3HavyeHNs pacdyeTHHIX ITIyOWH CE30HHOTO OTTaWBaHW WINM IPOMEp3aHHs I'PYHTOB B OCHOBAaHWH
OTIOp PEKOMEHAYETCS] TPUHUMATD:

- JUI NIPOMEXKYTOUHBIX OIOpP, PAaclOJOKEHHBIX B IpPEAENax CyIIH, MOWMEHHBIX YJYacTKOB M B
pyciax TpOMEp3arolMX OO JHAa BOJOTOKOB - COOTBETCTBEHHO OT IIOBEPXHOCTH TpPyHTa,
MpeABapUTEIHHON CPE3KH (INTAHUPOBKH) WIIM OT IIOBEPXHOCTH JIBAA;

- 17151 OOCBITTHBIX YCTOEB - OT IOBEPXHOCTH KOHYCa, CUATAast 10 HOPMAJIH K HEH.

5.2.15 Pacuer mo TpyHTYy CBaiHBIX JJIEMEHTOB OE€3pOCTBEPKOBBIX ONOpP U (YyHIAMEHTOB
JIOITyCKaeTCsl MPOU3BOIUTD, MOJIb3YACH MPHIOKeHHEM E.

5.2.16 Harpy3ku u BO3JCHCTBUSA Ha (PYHIAaMEHTHI OMOP MOCTOB NMPHHHUMAIOT B COOTBETCTBHU C
tpeboBanusmu CHull 2.05.03-84.

5.2.17 Hecymyto CHocoOHOCTb HCIIOJNB3yEeMBIX IO NPUHLIUIYY | BEeYHOMEp3NbIX TPYHTOB B
OCHOBaHHMHU Caroro (0oceBoi Harpy3Koi) Kene300€TOHHOTO, CTaJbHOTO WM CTajleO0ETOHHOTO
CBaHOI0 3JIEMEHTa HEOOXOMMO POBEPATH 10 YCIOBHIO

m
N, tG<—F,. (5.1)
7

r1€ Npmay - HaHOOIbIIEE CKUMAIOIIEE IPOIOTIBHOE YCUITHE B BEpXHEM CEUCHUH dIeMeHTa, KH (TC);

G - cobcTBeHHBIH Bec anmemenTa, KH (T);

m = 1 - ko3¢ Purment yciaoBuit padboTHI;

Yx - K03 UINCHT HaJICKHOCTH, IIPUHUMAEMBIH JUIS NCTIONB3YEMbIX M0 MPUHIUIY | BEUHOMEpP3IIBIX
TPYHTOB, paBHBIM 1,4 HE3aBUCHMO OT KOJIMYECTBA CBAWHBIX 3JIEMEHTOB B ()YHAAMEHTE U OT ITOJI0KEHHS
IMOJOMIBLI POCTBEPKA IO OTHOIICHUWIO K IMOBCPXHOCTHU TPYHTA, a A TPYHTOB, HUCIIOJLB3YCMBIX I10
npunHnumy 1, cormacno CHull 2.02.03-85 (kak a1 HEMEP3JIbIX TPYHTOB);

F., - Hecymas criocoOHOCTh O TPYHTY 3JIeMeHTa, onpeaensemas 1o ykaanusm CHull 2.02.04-88
wi CHull 2.02.03-85, xH (T).

IIpu  onpenenenun  Hecymed crnocoOHoctn F,  jmomyckaercs — y4MTBHIBaTH — BIIMSHHE
KpPaTKOBPEMEHHOI'0 XapakTepa JAeHCTBUS OIBHKHBIX Harpy3ok (cormacHo CHull 2.02.04-88), npunss
CIJIC/IYFOIIE 3HAYEHHS JIOTIOJIHUTEIBHOTO MOoBhImaroniero koaddumenra s yactu Fy, oTHoCcsAmelCs
K y4eTy BO3AEHCTBUS BPEMEHHBIX BEPTHKAJIbHBIX M TOPU30HTAJIBHBIX HArpy30K B pacyeTax Hecymien
CIOCOOHOCTH OCHOBaHHH CBaWHBIX JIEMEHTOB OIOP: KEJIE3HOJOPOXKHBIX MOCTOB IIPH OJTHOBPEMEHHOM
JEWCTBUN CKUMAIOMINX BEPTUKAIBHBIX ITOCTOSHHBIX ¥ BPEMEHHBIX BEPTHKAIBHBIX HArpy3oK - 1,35; To
K€, HO COBMECTHO C BPEMEHHBIMHU T'OPH30HTAIBHBIMH Harpy3KkaMmy (BKIIOYasi CEHCMUYECKUE HArpy3KH)
- 1,5; aBTOHOpPOXKHBIX MOCTOB COOTBETCTBEHHO - 1,5 m 1,75. Jlns >Kele3HOMOpPOKHBIX MOCTOB Ha
CTaHIOMOHHBIX MW TOABE3IHBIX MYTAX, a TaKKE APYrux MOCTOB, Ha KOTOPBIX BO3MOKHBI
CHCTEMAaTHYEeCKHEe OCTAHOBKHM Ha HEONPE/IEICHHOE BPEMsl MI03/I0B MM aBTOMOOUIIEH, HE JIOMyCKaeTCs
MOBBILIATH 3Ha4YEHNE [, 3a cueT yueTa BpeMEHHOT0 XapakTepa JeHCTBHS IOABUKHON HarPy3KH.

5.2.18 Ilpu paboTe cBallHOTO »J€MEHTAa Ha BBIIEPIHBAHHE W3 TPYHTOB, HCIONB3YEMBIX IIO
IPUHLMILY I, JOJDKHO YIOBIIETBOPATHCA YCIIOBUE

m
P,-G<—F,. (5.2)
bil
rne Py, - HanOombllee BBIIEPTrUBAIOLIEe IIPOAOJIFHOE YCHIINE B BEPXHEM CEUEHHH dj1eMenTa, KH (T);
G, m, v, - TO %e, uto B hopmye (5.1);
Fqu - Hecymast criocoOHOCTB d7IeMeHTa Ha Beiaeprusanue, KH (1).



[lepenaya BbLAEPIHBAIOIINX YCHIIMA HAa OCHOBAaHHE CBAWHBIX JJIEMEHTOB OT OJHHX ITOCTOSIHHBIX
Harpy30K ¥ BO3JeHCTBUI HE TOMYyCKaeTCs.

Hecyuryto criocoOHOCT 110 TPYHTY OJIMHOYHBIX JIEMEHTOB Ha BBLIEPIHBaHKE CIEAYET ONpPEaesITh
B MEP3JIBIX I'PYHTAX, UCTIOJIb3YyeMbIX 110 puHuunam I u II, corimacHo npunoxenuo E.

5.2.19 B pacuerax Hecylleil cOCOOHOCTH MCHONB3YeMbIX 10 npuHLMIY | mim 11 BeuHOMep3ibIx
TPYHTOB B OCHOBaHHAX OypOOIyCKHBIX CBaWHBIX JJIEMEHTOB (CTOJ0OB), BOCIPHHUMAIOIINX
C)KUMAIOIINE M BBIICPIUBAIOIINE yCHIINS, B Ka4eCTBE PACUETHOTO pa3Mepa JAnaMeTpa 3JIEMEHTOB B
TPYyHTE JOIyCKaeTCst IpUHUMATh arametp ckBakuH (0,8 - 1 M) IpH yCIOBUH, YTO CBalHBIE JJIIEMEHTHI C
pudiieHolt OOKOBOH MOBEPXHOCTHIO (cornmacHO M. 5.3.15) OMOHONMYEHBI B CKBaXMHAX IEMEHTHO-
MECYaHBIM, [IEMEHTHO-IINIAMOBBIM MJIM APYTUM PacTBOPOM Mapku He Huxe: 150 - Ha BBICOTY He MeHee
1 M OT HIDKHETo KOHIIa 3JIeMEHTa B CKAIBHBIX M KPYHMHOOOIOMOYHEIX TpyHTaXx; 100 - Ha BBICOTY HE
MeHee 2 M B TeX ke rpyHTax; 50 - He MeHee 3 M B OCTaJIbHBIX TPYHTAaX.

5.2.20 Ilpu oTTauBaHUM UCHOJNB3YEMBIX MO NpUHIMNIY Il Mep3nbIX TPyHTOB B MEPUON
9KCIUTyaTallil MOCTOB HECYIIYIO CIIOCOOHOCTH IO TPYHTY CBAHHBIX 3JIEMEHTOB, 332 HCKIIOYEHUEM
CBai-CTOEK, ONUPaeMbIX Ha CKaJIbHBIE, IUIOTHBIE IOCIIE OTTaWBaHUS KPYMHOOOJIOMOYHBIE M TBEpbIC
TJIMHUCTHIE TPYHTBHI, ONIPEAEISIIOT 03 yueTa OTPUIATEILHOTO TPEHHSI.

5.2.21 TlpoBepKy yciOBHsI MPOYHOCTH 33JEIKH CBAaHHBIX 3JEMEHTOB B BEUHOMEP3JIBIE T'PYHTHI,
UCTIONB3yeMble 10 TNpHHOMIY [, Ha pgelcTBME NONEpeYHBIX CWII M HM3THOAIOIMX MOMEHTOB,
BO3HHKAIOIIUX OT BPEMEHHBIX TOPH30HTAIBHBIX HArpy30K (IIEHTPOOEKHOM CHITBI, ONEPEYHBIX yIapoB
MOZBYKHOM HAarpy3Kd, TOPMOXKEHHS WJIM CHJIbI TATH U Jp.) JOIMYCKaeTCs HMPOU3BOIUTH, IOJIB3YSCh
npuioxenrneM E npu yBenmueHHOH HecyInel CltoCOOHOCTH OCHOBAaHHUH coriacHo 1. 5.2.17.

5.2.22 Hecyuryto cmocoOHOCTh OCHOBaHMHM (YHIAMEHTOB MEIKOTO 3aJIOKEHHUS, a TarkKe
YCTOWYHMBOCTh TaKUX ()YHAAMEHTOB NMPOTHB ONPOKH/BIBAHUS U IUIOCKOTO C/IBUTA HA BEYHOMEP3JIBIX
TPYHTaxX, WCIOJb3yeMbIX 1o mnpuHuuny II, ciemyer omnpenensth, Kak Ui HEMEpP3JbIX TPYHTOB,
nosp3ysick ykazanusmu CHull 2.05.03-84.

5.2.23 He3aBucHMMO OT NPHUHATOIO IMPUHIMIA HCIIOJIb30BAaHMS I'PYHTOB B KauecTBE OCHOBaHWS,
(yHAaMEHTBI ONIOp HEOOXOMMMO PacCUMTHIBATH HA JICHCTBHE CHJI MOPO3HOTO BBITyYHBaHHS COTJIACHO
nprtoxkeHunio JK 1pu ri1yOnHe ce30HHOTO NMpOMeEp3aHs, IPUHIUMAeMOM 110 11. 5.2.14 3a nckio4eHneM
(yHIaMeHTOB:

a) BCEX THIIOB B MECTax, IJie CJIOH CE30HHOTO NPOMEP3aHUSI-OTTAUBAHUS COCTOMT W3 KPYITHOTO
TecKa M KPYIHOOOJIOMOYHBIX IPYHTOB C COZEp>KaHNEM TJIMHUCTOTO 3anoyHuTes He 6onee 10 %;

0) OOCHITHBIX YCTOEB B MeCTaX, Il CE30HHOE IPOMEp3aHHMe-OTTaMBaHWE TPyHTAa KOHyca He
JOCTHTAET €ro OCHOBAHUS, CIOXEHHOTO C TOBEPXHOCTH IMyYWHHCTHIMH TPYHTAMH, M MOIOIIBBI
HEMYYMHUCTOTO TPYHTA, YJIO)KEHHOIO B OCHOBAaHMM KOHyCa B3aMEH YJAJIEHHOTO EeCTECTBEHHOTO
MYYHHHCTOTO TPYHTa;

B) IPOMEXYTOYHBIX OTIOP, PACIIONIOKEHHBIX B IpejiesiaX HeIPOMEP3aroNIuX A0 THA BOAOTOKOB.

5.2.24 Ycron u NpOMEXyTOYHBIE OTOPHI, MPOSKTUPYEMble Ha KPYTBIX CKIIOHaX, OCOOEHHO KOTraa
MOJT HECYILIUM CJIOEM OCHOBaHHS PaCIOJIOKEHBI IIACT HEMEP3JIOro WM OTTAaUBAIOIIEro INIMHUCTOTO
TpyHTa WM MPOCIOWKA HACBHIIIEHHOTO BOAOM Ilecka, MOACTUIAEMOrO TJIMHUCTBIM TPYHTOM,
HEOOX0AMMO 0053aTeNbHO TMPOBEPUTH HAa YCTOMYMBOCTH MHPOTHUB TIyOOKOTO CHBUTA (CMEICHHMS
(yHmaMeHTa COBMECTHO C TPYHTOM) IO KPYIJIOLMJIMHAPHYECKOM WM ApYyrod HeOIaronpusTHON
TIOBEPXHOCTH CKOJIBKCHHSI.

Kpome Toro, 151 yKa3aHHBIX yCIOBHH HAAJIEKHUT IIPOBEPUTH BO3MOXKHOCTD MOSIBIICHUS JTOKAJIBHBIX
(MECTHBIX) ONOJI3HEBBIX CIBUTOB Ha PaHEE YCTOMUYMBBIX CKIOHAX BCIIEACTBHE IOMOIHHTEIBHOTO MX
Harpy>KeHUs BECOM HACBIIM W OMOPBI, HAPYIICHHS YCTOMYMBOCTH IIIACTOB TPyHTa B IpoIecce
MPOM3BOJCTBA PAa0OT WJIM HW3MEHEHHs pexuma (YpOBHS M CKOPOCTH TEYCHHUS) MOA3EMHBIX W
MOBEPXHOCTHBIX BOJI.

5.2.25 Ocalku MpOeKTHPYEMbIX OCHOBaHUi (YHJAaMEHTOB OIOpP JOMYCKACTCS HE ONPEENsTh JUIs
MOCTOB:

a) BCEX CHCTEM U IPOJICTOB B CIIy4asix onupaHus (pyHJaMEHTOB Ha MCIOJIB3yEeMbIe MO MPHHIHMITY |
BEYHOMEP3JIbIE TPYHTBHI, 32 HCKITIOYEHUEM TIACTUYHOMEP3IIBIX TIIMHHUCTBIX;

0) BHeNIHE CTATMYECKH ONPEIEIMMBIX CHCTEM JKEIE3HOIOPOXKHBIX (IposieTaMu 10 55 M)
aBTOMOPOXHBEIX (mposeTamu 0 105 M) mpu omnuMpaHuM Ha WHCHONb3yeMble Mo mnpuHoumy II
MaJIoC)KMMaeMble NPU OTTaMBaHWM CKaJlbHBIC, TUIOTHBIE KPYIMHOOOIOMOYHBIE M IIECYAHBIC T'PYHTBHI,
TBEpbIE U MOJIYTBEPABIE TIIMHUCTHIE WIN CYTIIMHUCTBIC TPYHTHI.

Ocajgky onop Ha OCHOBAaHMAX W3 OTTAaUBAIOUIMX (B TEPHOJ 3KCIUTyaTallid MOCTOB) OCTaJIbHBIX
TPYHTOB, HCIOJb3yeMbIx no npuHnouny I, ompepenstor cormacHo ykazanusim CHull 2.02.04-88,
paccMarpuBast GyHIAMEHTHI U3 CBAIHBIX 3JIEMEHTOB KaK YCJIOBHO MacCHBHBIE.

5.2.26 OcHoBanust U (YyHAaMEHTBI OMOP MOCTOB Ha 3aCOJICHHBIX BEYHOMEP3JbIX TPYHTax IpU
HCTIONB30BaHUM MX B Ka4eCTBE OCHOBAaHUS MO MpuHIMIY | cienyer mpoektupoBath cornacHo CHull



2.02.04-88 ¢ yueToMm clieyrommx 0COOEHHOCTEH:

- 3aCOJICHHBIC MEP3JIbI€ I'PYHTHI OTJINYAOTCA MOHKECHHOM MPOYHOCTHIO U MaJIbIMU 3HAYCHUSAMU
COIIPOTHBIICHHUH CIBUTY TI0 IOBEPXHOCTU CMEpP3aHHs CBal U CTOJIOOB;

- TeMIIepaTypa Hayaia 3aMep3aHHs 3aCOJICHHBIX IPYHTOB HIDKE TEMIIEPaTyphl aHAJTOTUYHBIX BHIOB
HE3aCOJICHHBIX T'PYHTOB; IPH 3HAYNTEIHHONW CTETIEHH 3aCOJICHHOCTH IPYHTBI MOTYT HAaXOAWTHCS IPU
OTpPHULIATENEHOH TEMIIEpaType B «OXJIaXKICHHOM (HEMEP3JIOM) COCTOSHHY;

- MHTEPBAJl HAXOXK/ICHUS B IUTACTUYHO-MEP3JIOM COCTOSHHU CHJIBHO 3aCOJICHHBIX TPYHTOB MOJXKET
COCTaBIISITh HECKOJIBKO TPaaycoB, TaK KaK MEPEeXOl TaKHX TPYHTOB B TBEPAOMEP3JIOE COCTOSHHE
IPOUCXOIUT NIpH O0JIee HU3KHUX TeMIIepaTypax, 4eM aHaJIOTHIHBIX He3aCeNeHHBIX IPYHTOB;

- IIpH BCKPBITUH CKBAKUHAMH, IPOOYPEHHBIMHU UL yCTPOMCTBA CBail WK cTOJI00B (yHAAMEHTOB,
JMH3 TPYHTOB, CHJIBHO HACHIILIEHHBIX BBICOKOMHHEPAJIM30BAaHHBIMH (B TOM 4YHCJIE HAllOPHBIMH)
BOJaMH, MPOUCXOJAUT CMAaUYMBAHHUEC CTCHOK CKBAXUHBI TaKUM PACTBOPOM, YTO IPHUBOIUT K PE3KOMY
CHIDKCHUIO, a IIPU ONpEJCNCHHBIX YCJIOBUSX IOYTH K IIOJIHOW IOTepe CMep3aHus Mo OOKOBOU
MIOBEPXHOCTH dJIEMEHTa (QyHIaMeHTa.

5.2.27 Jlns Oojee MOJHOTO HCHONB30BaHUS CONPOTHUBIICHUS 3aCOJEHHBIX MEp3JIbIX TI'PYHTOB
HOpPMaJbHOMY  JIaBJIIEHMIO TIPM NPOEKTHPOBAaHMHM M YCTPOHCTBE  (PyHIAMEHTOB  CIIEAyeT
OPHEHTHPOBATHCS HA MPUMEHEHHE CTONI0YATHIX 3JIEMEHTOB, CBail C yIIMPEHHOH MATOH H JIp.

5.2.28 PacueTHple CONPOTHBIICHUS 3aCOJICHHBIX MEp3JbIX I'PYHTOB HOPMAaJbHOMY NaBJICHHIO H
CIIBUTY ITO TIOBEPXHOCTH CMEP3aHUs HAIUISKHUT MPUHUMATh, KaK MPaBHIIO, IO ONBITHBIM JaHHBIM HIIN
OpHeHTHPOBOYHO Mo ykazanusm CHull 2.02.04-88.

5.2.29 OcHoBanus 1 (pyHIaMEHTHI Ha 3aCOJICHHBIX BEYHOMEP3JIBIX IPYHTAX MIPH HCIOIB30BAHUH FX
mo mpuHiuny Il ciemyer mpoexTmpoBaTh B coorBeTcTBHHM ¢ ykazammamu CHull 2.02.04-88 u
tpeboBanusmu CHull 2.02.01-83, CHull 2.02.03-85 u CHull 2.03.11-85.

5.2.30 B celicMuyeckux paiioHax ()yHZaMEHTHl ONOP MOCTOB JOMYCKAaeTCsl MPOEKTUPOBATH Ha
JIFOOBIX TpYyHTax, UCIOJb3yEMbIX B KAYECTBE OCHOBAHUA 10 IPUHIIUITY 1.

Ecnu rpyHTHI Mcnionb3ytoTest o npuHimiy I, To cnexyer mpeaycMaTpuBaTh OMHMpaHUE OAOIIBBI
(yHZaMEHTOB WJIM HIDKHUX KOHIIOB CBail M CTOJOOB IPEUMYIIECTBEHHO HA CKaJbHBIE WM JPYyTHE
MaJloC)KUMaeMble ITPHU OTTauBaHUK TPYHTEHI.

ITpn yyere celiCMMYECKMX HArpy30K pacyeT CBAaHHBIX (YHIAMEHTOB CIIEAYET MPOWU3BOIUTH C
yueToM ykazanuit u tpedosanuit CHull 2.02.04-88, CHull 1I-7-81, CHwulI 2.02.01-83, CHulI 2.02.03-
85 n CHull 2.05.03-84.

5.2.31 JIns KOHTPOJIS TEMIIEPaTypHOTO PEXUMa IPYHTOB OCHOBAaHHSA (yHIAMEHTA, UCIIOIb3yEeMbIX
10 NPUHIMITY [, B KaXKIO0i orope IOJKHBI OBITH YCTAHOBJICHBI COTJIACHO MPOEKTY TEPMOMETPHYCCKHE
TpyOKH B KONHWYECTBE HE MEHee IBYX Ha TIyOHMHY, MPEBBIIAIONIYI0 HAa 2-5 M OTMETKY 3aJ0XKECHHUS
KOHIIOB CBail WM CTOJIOOB. B kadecTBe TepMOTPYOOK PEKOMEH/IyeTCS HCIOIb30BaTh CTajbHbIC TPYObI
JANaMETpOM, KaK IIpaBUJIO, ABa )IIOﬁMa, YCTaHaBJIMBA€MBIC KaK COBMCCTHO C 3JIEMECHTaMU d)yH}laMeHTa
(B cBan-CTOMKHM M3 CTAJIBHBIX TPYO, B 3a30p MEXIy CTOJIOOM M CTCHKOHW CKBR)XWHBI H T. I.), TAK U B
CrienuaIbHO MPOoOypEeHHbIE CKBAXKUHBI, MECTOIOJI0KEHHE KOTOPBIX OMPENEIISETCs] IPOSKTOM.

J1J1st KOHTPOJISL TEMIIEPATYPHOTO PEeXHMMa TPYHTOB B OCHOBaHUM (DYHIAMEHTOB MEJIKOTO 3aJI0KEHHS
WJI TIOBEPXHOCTHOTO THIIA TIyOMHY TEPMOMETPHUECKHX TPYOOK cCliefyeT Ha3HavyaTh He MeHee 10 - 15
M.

5.3. KoncrpyupoBanne ¢gyH1aMeHTOB ONIOP MOCTOB

5.3.1 Ilpu KOHCTPYHPOBAHNHU PYHAAMEHTOB I'TyOOKOTO 3aJI0KEHNUS, B TOM YHCIIE OE3POCTBEPKOBBIX
OIop, Ha BEYHOMEP3JIbIX I'PaHsX, UCIOJIB3YyEeMbIX 110 MPUHIUMY I, cliefyeT mpuMeHsITh OypOoOIyCKHbIC
cBau (CBau-cTOJIOBI), yCTpaUBaeMble MyTeM OypPEeHHUs] CKBaXKHH C YIIUPEHHEM MM 0e3 Hero, OIyCKaHHs
B CKBaOXHWHY HWIMHAPHUYCCKUX UM TIPUSMATUYCCKHUX )KCH6306GTOHHBIX JJIECMCHTOB CIIJIOLIHOT'O
CEYCHUS, CTAIbHBIX TPYO (000JOYEK) W3 CTallk, YIOBICTBOPSIONICH TpeOOBaHUSAM HOPMAJIBHOMN
JKCIUTyaTallid TPU HU3KUX OTPHUIATCIBHBIX TemmepaTypax (mumHyc 40 °C W HWXKE), TONBIX,
3aMOJIHCHHBIX OCTOHOM WJIM TECYaHO-IIEMEHTHOH CMEChI0, C OMOHOJIMYMBAHUEM HX B CKBa)KHHC
[EMEHTHO-TICCYaHbIM (I[EMEHTHO-IIJIAMOBBIM) PACTBOPOM.

5.3.2 CeaiiHbIe 3JIEMEHTHI (YHIAMEHTOB IPOMEXKYTOUYHBIX OIOp, BEPX KOTOPHIX PACIIOJIOKEH HE
MEHEE YeM Ha JHaMeTp JJIEMEHTA HIDKE PacuyeTHOH IIIyOMHBI CE30HHOTO MPOMEpP3aHHs-OTTAUBAHHS
TPYHTOB WIIM HW)KHEH MOBEPXHOCTH IbJIa MPH HU3KOM JIEAOCTaBe, a TAKXKe DIIEMEHTHI YCTOCB B
HEMpOMEep3aroleM I'PYHTE KOHYCa HACBINH, JOMYCKASTCsl MPOSKTHPOBATh M3 CTAIBHBIX 000JIOYEK U
OypoBbIX CBaii-cTOJOOB (OypOOMYCKHBIX WM KOMOHMHHPOBAHHBIX IKEJI€300€TOHHBIX CBalHBIX
AIIEMEHTOB, 3aMIOJHEHHBIX OCTOHOM, WJIM IIONBIX JKENe300€TOHHBIX 0007104YeK) 0e3 OCYIIEeCTBICHHS
JIOTIOJIHUTEJIBHBIX Mep M0 OOECleYeHHI0 TPEIIMHOCTOMKOCTH OeTOHa TaKHX 3JEMEHTOB OT
HeOIaronpusaTHOrO BO3/ICHCTBUS OTPULIATENIBLHBIX TEMIIEPATYP OKPY KarOLIEeH CpeIbl.



B npenenax cnosi Ce30HHOrO HpPOMEp3aHHs-OTTaWBAHUS, B 30HE BO3JCHUCTBHUS Jibja (€ro nepBo
MOJBIKKM M JIENOXO/a) TUIM TEPEMEHHOr0 YPOBHS BOZABI M BBIIIE 3TOW 30HBI CBAlHBIE 3JIEMEHTBI
6e3pOCTBEPKOBBIX OMOp ¥ (DYHAAMEHTOB MPOMEXKYTOYHBIX ONOpP CIEAYET MPOEKTHPOBATH CIUIOHIHOTO
CEUeHHs M3 MOPO30CTOMKOro OeroHa. B 3THX ciywasx paspemaercss NMPUMEHSATh 3JEMEHTHl W3
JKeJIe300€TOHHBIX WJIM CTAJIBHBIX 000JIOYEK, 3allOJHEHHBIX OETOHOM, IPH YCJIOBHH OCYILECTBIEHHS
Mmep (mpuinoxenue M) mo mpenoTBpaIeHHIO MOSBIEHHS TPEIIMH B JKENe300€TOHHBIX 000JI0YKax B
MepHOJ OTPUIATENBFHBIX TEMIIEPATYP BO3/AyXa.

B aBTONOPOKHBIX MOCTax AOIyCKAETCS B TAaKWX YCIOBUSX MPUMEHATH U1 (PyHIAMEHTOB IIOJIBIC
JKEJIe300€TOHHBIE M CTaJbHBIE OOOJIOYKH, €CIM OHH YIOBJIETBOPAIOT TPEOOBAHUSAM HAICKHOCTH H
JIOJITOBEYHOCTH B TEYEHHUE BCETO MEPHO/a IKCILTyaTaIl[Ii MOCTOB.

CpaifHble 3JIEMEHTHI M3 TIOJNBIX WM 3alOJHEHHBIX OETOHOM CTalbHBIX TPYO HdOITycKaeTcs
MPOEKTUPOBATh, TOJIB3YsSICh MPHIOKeHHeM /[

5.3.3 I'nmyOuHy 3aJ0XKCeHHs MOAOIIBH ()YHIAMEHTOB WJIM HH3a CBAWHBIX 3JIEMEHTOB OT YPOBHS
€CTECTBEHHOH IMOBEPXHOCTH TPYHTAa, CPE3KH WM Pa3MbIBa JHA BOAOTOKa CJEAyeT Ha3HayaTb MO
pe3ynbTataM pacdera HECyIeH CIHOCOOHOCTH OCHOBAaHHH, YYHTHIBAIOIIETO BIMSHHE CIIETYIOMINX
HanboJIee BAKHBIX (DAKTOPOB:

- TEOKPHOJIOTHYECKNX, THAPOTCOIOTHYECKUX M THIPOJIOTHYECKNX YCIOBUI B MecTax BO3BEICHHS
orIop;

- IPUHINIA UCTIONH30BAHNS BEUHOMEP3IIBIX TPYHTOB B KaUeCTBE OCHOBAHHH;

- ITyOMHBI CE30HHOTO TIPOMEP3aHMs M OTTANBaHUS TPYHTOB;

- BO3MOXKHOCTH ITy4€HHS TPYHTOB IIPU MPOMEP3aHNH U 0CaIKE OCHOBAHUS IIPU OTTAaUBAHUM;

- HAJIMY WS JTbJOHACHIIICHHBIX TPYHTOB U ITOJ3E€MHBIX JbI0B;

- IPUHSTBHIX PACUETHBIX HArPy30K Ha (PyHIaMEHTHI;

- XapaKTepHBIX 0COOCHHOCTEH KOHCTPYKIMU M TEXHOJIOTHHU TOCTPOHKH (DyH/IaMEHTOB.

5.3.4 I'nyOuHy 3aJI0’)KeHHS] CBaHBIX DJIEMEHTOB, & TAKXKE PACCTOSHUS B IUIAHE MEXIy HUMHU
Ha3HA4YalOT B HECKAJIBHBIX BEUHOMEP3JBIX IPYHTaX, HCHOJIB3YEMBIX 10 MPUHIMIY I, pyKOBOICTBYSCH
ykazaausimu CHull 2.02.04-88, a B ncionp3yemsix no npunimiy 11- CHull 2.02.03-85.

I'myOuHy 3anenkyn HU3a CBAMHBIX JJIEMEHTOB B CKaJbHBIE TPYHTHI ONPEAENSIOT HAa OCHOBAaHHWHU
pacueToB Ha C)KaTUE WM BbIAEprUBaHUE coriacHo mm. 5.2.17 m 5.2.18 u npuHUMAarOT B 3aBUCUMOCTH
OT Tpenena MPOYHOCTH R. Ha OJJHOOCHOE CKaTHE W CTEIEHH BBIBETPEJIOCTH TPyHTA: ISl CBAaHBIX
9JIEMEHTOB, BOCIPHHUMAIONIMX IPEUMYIIECTBEHHO CXXHMMAIOIIUE YCWINS, B CIa0OBBIBETPEIBIX
rpynTax ¢ R, cBbime 15 MITa (1500 tc/M?) - He Memee 0,5 M, a B OCTaTbHBIX IPYHTAX - He MeHee | M;
JUISL IIEMEHTOB, BOCTIPHHUMAIOIINX BBIJEPTUBAOIINE yCHINS, BO BCEX IPyHTax - HE MEHee 2 M, a B
ciaboBbIBETpeENbIX rpyHTax ¢ R, cBoimie 15 MITa (1500 TC/MZ) - He MeHee | M.

5.3.5 JInst yMeHbIICHUS TIyOHHBI 3aJI0’)KEHHUS CBAfHBIX AJIEMEHTOB B HEOOPYIIAIOIIHECS HEMEP3IIbIe
WIM B BEYHOMEp3IIbIE HECKalbHBIE TPYHTHI, HCIONb3yeMble 1o mnpuHimny I, pexomenmgyercs
yCTpauBaTh YIIMPEHHBIE TISTHI.

PaccrosiHust B CBeTy MEXy YIIMPEHHBIMHU ISTaMU CBaliHBIX JJIEMEHTOB B YPOBHE HaUOOJIBILIETO
JUaMeTpa IsT A0JDKHO ObiTh He MeHee 0,5 M BO BCeX BEUHOMEP3JBIX I'PYHTAX, 38 HMCKIIOYEHUEM
CBIITy4eMEep3JIbIX, B KOTOPBIX YIINPEHHS pa30ypruBaHHEM HE yCTPaUBaloT.

B 3acosieHHbIX HEOOPYIIAOIIMXCSI MEP3JIbIX TPYHTAX, UCIIOIb3YEMbIX 0 IPHHIMITY I, 1omyckaercs
yCTpauBaTh YIIUPEHNE B OCHOBAHUH CTOJIOOB MPH YCIOBHH NPHHATHS MEp 110 yMEHBIICHUIO BIUSHUA
9K30TEPMHUH LIEMEHTA Ha PACTEIUICHHE OKPYXKAIOIIEro IpyHTa (TeMmnepaTrypa OETOHHON CMECH HE BBIIIE
wroc 5 °C, Hanu9Ire BCTPOCHHBIX B CBAHBIN 3JIEMEHT OXJIAKAAONINX YCTPOMCTB U T. II.).

5.3.6 CpaiiHble 1 MEJKOTO 3aJ0KEeHUS (PYHIAMEHTHI JOIYyCKaeTCsl OMMpaTh Ha HEMEP3JbIi TPYHT,
PAacIoIoKeHHBIN MKy MOJOUIBON Ce30HHO-TIPOMEP3AIOIIETO CIIOA U MMOBEPXHOCTHI0 BEUHOMEP3IIOTO,
ucronp3yeMoro no npuHnuny Il ManockuMaeMmoro mpu OTTaMBaHUHM TPYHTA, €CJM TOJIIMHA CIIOS
MOMEP3JI0T0 IPYHTA MOJI MOJIOIBOM CBAMHBIX JIEMEHTOB WK (QyHAaMEeHTOB Oy/eT He MeHee 1,5 M rnpu
obecrieueHUH TPeOYEMOI MX HECYIeH CIOCOOHOCTH Ha CXKATHE U HA BIICPTHBAHUC.

5.3.7 llogoniBy pocTBepKa CBalHBIX ()YHIAMEHTOB Ha CYIIE M B PyCIIC ICPUOTUICCKUX BOJOTOKOB
CJIelyeT pacroyiaraTb BHE CIIOS CE30HHOTO NpPOMEp3aHHs ITyYHMHUCTHIX TPYHTOB (HIDKE YPOBHS
npoMep3aHuss He MeHee 4yeM Ha 0,25 M WiIM BbIIE NMOBEPXHOCTH TpyHTa Ha 1| M M Oosee uist
MPOMEXXYTOUYHBIX onop, Ha 0,5 M u Gojee 1 yCTOEB).

3arnmyOnenne moaomBbl (YHAAMEHTOB MEIKOTO 3aJIOXKEHHUsT B HCIOIb3yeMble Mo mpuHimiy 11
BEYHOMEP3JbIE TPYHTHl HAa3HA4YalOT M0 pacyeTy HECYIIeH CIIOCOOHOCTH M YCTOWYMBOCTH COTJIACHO
CHullI 2.05.03-84 ¢ yuetom ykazanuit CHull 2.02.01-83.

5.3.8 TlopgomBy pocTBepka CBaHBIX (YHIAMEHTOB WM (YHIAMEHTOB MEIIKOTO 3aJOKEHHUS B
KpPYITHOOOJIOMOYHBIX TPYHTaX, TPABEUCTHIX W KPYMHBIX HecKax, comepxammx a0 10 % rimHucTOrOo
3aMOJIHUTENS, PACIIONAraroT, KaK MPaBwIo (M0 OTHOLIEHHIO K IMOBEPXHOCTH TPYHTOB), HE3aBHCUMO OT
TIIyOMHBI CE30HHOTO ITPOMEP3aHUsI-OTTANBaHMsI, €CIM CJIOW TaKMX IPYHTOB MPOCTHPAETCSI HUXKE 3TOU



rIyOuHbBl Ooyiee yeM Ha | M M OTCYTCTBYET BEPOSITHOCTH OOpa30BaHMsI JIMH30BOTO JbJa IOJ
POCTBEPKOM MM (PYHIIAMEHTOM, B TOM YHCJIE M OT HAIIOPHBIX BO/I.

5.3.9 IlonomBy (yHIaMEHTOB MEJIKOTO 3AJI0KEHUSI HEOOXOANMO 3ariryOuTh B HECYIIUH IiacT (U3
M000ro rpyHTa, KPOME CKaJIBHOIO) HE MEHee 4eM Ha | M OT IIOBEpXHOCTH IIIAacTa, B CKaJIbHBIE
ciaboBbIBETpEIbIe TPYHTHI - He MeHee 0,1 M, a B BeIBeTpedble - He MeHee 0,25 M.

5.3.10 PocTBepk cBaiiHBIX (DYHIAMEHTOB B PYyCi€ MOCTOSHHBIX BOIOTOKOB, HE TIPOMEP3AIOIMINX 110
JIHA, TOIyCKaeTCs pacIojarath Ha JI0OOM ypOBHE 10 OTHOIIEHHIO K TIOBEPXHOCTH BOJIBI IPH YCIIOBHA
obecrieueHnsT HaJIe)KHOCTH U JIOJITOBEYHOCTH (yHIAMEHTOB B COOTBETCTBHH ¢ TpeboBanmsmMu CHull
2.05.03-84.

5.3.11 Xene3zo0eToHHBIE CBaWHBIE SJIEMEHTHI YCTOEB W TPOMEKYTOYHBIX OIOp, IOCTOSHHO
HaXOJSIIIIMECs] B TOJINE BEYHOMEP3NIBIX MJIM HEMEP3JBbIX TPYHTOB (HID)KE IIOJIOBUHBI TITyOWHBI
IIpoMep3aHusl), AOIMyCKaeTcsl H3rOTOBIATH M3 OeToHa Kiacca He Hke B 25 mpu mapke 1o
BOJIOHETIpOHHUIIaeMOoCcTH He Hivke W4 1 HeHOpMHIpYeMOoil MOPO30CTONKOCTH.

Jlyist cBalfHBIX 3J1€MEHTOB (DYHIAMEHTOB U OE€3POCTBEPKOBBIX ONOP B IpejiesiaX 30Hbl IEPEMEHHOTO
ypoBHs Bojsl (cormacHo CHull 2.05.03-84) pekoMeHIyeTcsl HCIONB30BaTh OSTOH Kilacca He Hike B
35 npu Mapkax 1o BoJioHenpoHuaeMoct He Hike W6 1 1o Moposocroiikoctu He Huke F 300.

5.5.12 TonmmHa 3aIIUTHOTO cJosi OeTOHA (B CBETY O MPOMOIBHOW apMaTyphl) JOIDKHA OBITH B
OypoBbIx cBasix He MeHee 10 cM, a B OCTAIBHBIX CBAWHBIX 3JIEMEHTaX - HE MEHEe 5 cM.

5.3.13 CoenuneHnnsi Bepxa Kene300€TOHHBIX CBAWHBIX 3JIEMEHTOB CO COOPHOW MM MOHOJUTHOH
noiepMEHHOH IIINTOH (Hacaakoif) 6e3pOCTBEPKOBBIX ONOP WM C POCTBEPKOM (DYHIAMEHTOB, a TAaKXKe
OTZAETBHBIX CEKIMH CBAHBIX 3JIEMEHTOB WM CTOEK OE3pOCTBEPKOBBIX OMOp MEXAy co00il ciemyer
OCYIIECTBIISITH C IIOMOIIBIO BBHITYCKOB apMaTypbl, CBApPHBIMH, OONTOBBIMH, KJICCIITHIPEBBIMH WU
JPYTHX KOHCTPYKIMU CTBIKAMH.

J1yisi OMOHOJIMYMBAHUSI CTBIKOB COOPHBIX 3JIEMEHTOB H/IJIKHT UCIIONIb30BaTh OETOH Kiacca B 35 ¢
XapaKTepUCTUKOMN 1o Mopo3socroiikocT F300.

5.3.14 KoHcTpyKIusi CTHIKOB JIOJDKHA OOECIeYMBaTh BO3MOXKHOCTb HAJIKHOTO U JIOJITOBEYHOTO
coeiHeHus oA(epMEHHOH TUIUTHI WIIM POCTBEPKA CO CBaliHBIMU dieMeHTaMu. OTKIIOHEHHUS B YPOBHE
TIOJIOIIBBI TUTUTHI OT MIPOEKTHOTO TMOJIOKEHHS B TUIAHE CBAHHBIX SJIEMEHTOB, IIOTPY>KEHHBIX B IPYHT, HE
JIOJDKHBI ITPEBBIIIATH, CM:

IIPY MOHOJIMTHOM HacaJke - 5;

npu cOOpHOH HacaJlke ¥ OMOHOJIMYHBACMBIX CTHIKaX - 3.

Jlnist Tex ke KOHCTPYKIMH OTKJIOHEHHS TI0 BBICOTE HE JAOJDKHBI IIPEBBIMIATH, CM:

MpU MOHOJUTHOM Hacaske - 10;

npu cOOpHOM HacaJKke U OMOHOJIMYHMBAEMBIX CTHIKAX - 3.

Jlonycku Ha cBapHBbIe, OONTOBBIC, KIIECIITHIPEBBIC U IPYTUE CTHIKK JOJKHBI HA3HAYATHCS B TIPOEKTE
OTOp B 3aBUCHMOCTH OT OCOOEHHOCTEH KOHCTPYKIIUH CTHIKOB.

IIpenensHO AOMYCTUMBIE OTKJIOHEHUS CBAlHBIX AJIEMEHTOB OT BEPTUKAIM HE JOJDKHBI MPEBBIIIATH
1:200 mis ogHOpsIHBIX TO (acaxy mocta omop ¥ 1:100 mist ABYXpsAAHBIX omop. Ecimu oTkimoHeHUs
MPEBBIMIAIOT TPHUBEICHHBIE 3HAUCHUS JIOMYCKOB, HEOOXOAMMO TMPOBEPUTH pacyeTOM HECYILYIO
CHOCOOHOCTH (DYHIAMEHTOB, ONIOP ¥ UX OCHOBAHHH.

5.3.15 BokoBasi MOBEPXHOCTh HIKHET0 KOHIa OYpOOITYyCKHBIX cTOI00B auamerpom 0,8 M Ha JynHe
MHHAMYM 2 M OT HMX HOJOIIBBI JOJDKHA MMETh MCKYCCTBEHHBIE HEPOBHOCTH (pH(IeHUE), BBITYyCKH
apMatypel W T. 1. I oOecledeHHs OOPOKAYECTBEHHOTO  CHEMJICHUS JJIEMEHTOB C
OMOHOJTHYHBAIOLIHM PACTBOPOM MPOIHOCTHIO He MeHee 5 MITa (50 kre/cm?).

5.3.16 Ilpu 3arnyOneHnH HIDKHUX KOHIIOB 3a0MBHBIX CBall B HEMEp3IbIC TPYHTHI, MPUKPHITHIC
CIOEM CE30HHO-MEp3JbIX WIM BEYHOMEP3JBIX IECYAHBIX TPYHTOB, CIEAyeT IpeayCMaTpHUBaTh
YCTaHOBKY 3THX CBail B 3apaHee MpoOypeHHbIe Ha BCIO MTyOHMHY MEP3JION TOJIIN CKBAKHHBI, 3aCBIMTKY
3a30pPOB MEXAY MOBEPXHOCTSAMH CKBAaXXHMHBI M CBaH MECKOM U MOCIEAYIOMIYIO JOOMBKY 10 PaCY€THOIO
OTKa3a cBail B Hecymuil cioii Hemep3noro rpyHTa. IIpum 3TOM pacueTHOE CONpPOTHBIEHHE TPYHTa
C/IBUTY B TIpe/ie/iaX CKBaHHBI CIeyeT npuHuMath pasHbev 10 kI1a (1 Tc/m%).

5.3.17 JlnameTp CKBa)KWH, NMPEIHA3HAYCHHBIX i1 CBOOOJHOTO OMYCKAHUS U OMOHOJUYMBAHUS B
HUX LWIMHIPUYECKUX CBalHBIX 3JIEMEHTOB A0JbKeH Ha 20 CM TpeBblLaTh HMX JAWAMETp, a
MPU3MAaTHYECKHX - Ha 5 CM INaroHallb IMONEPEYHOTO CEYCHUSL.

5.3.18 [y oMOHOIMYMBaHHUS OypOOIYCKHBIX CBAHHBIX AJIIEMEHTOB B CKBOKHMHAX HIDKE MOJOIIBHI
CJIOSI CE30HHOTO ITPOMEP3aHUsA-OTTaNBaHKS WM B TIPEJEIIax BHICOTHI pAaCYETHOH 3aIC/IKH B CKaIbHBIX U
HECKAIBbHBIX TPYHTax CIeXyeT NMPHMEHATh PacTBOPHl MApOK MO IMPOYHOCTH HA CHKAaTHE COTIACHO
yKazaHuIM 1. 5.2.19.

3a30p Mex1y OOKOBBIMH I'PaHSIMH CBAWHOTO JIEMEHTA U CTEHKOW CKBAXXMHBI OT BEPXa PacuCTHOU
3a[eIKH CBAalHBIX AJIEMEHTOB B pa3HbIC I'PYHTHl M O IOJOLIBBI CJIOS CE30HHOIO IIPOMEP3aHUs-
OTTauBaHMA JOITyCKAETCS 3aIOJHATH CyXOW IEMEHTHO-IIeCUaHON CMeChIo B mpomnopiuu 1:7, a Takxke



LIEMEHTHO-IITAMOBBIM pacTBOPOM Mapku 50 (B ToJIe TJIMHUCTBIX TPYHTOB) M YIUIOTHSEMBIM B
Ipoliecce 3aloHEHUs 3a30pa MEeCKoM (B MEeCYaHbIX U I'PaBHMHBIX T'PYHTax), a y 1OOMBaeMbIX CBail -
3aCBIIIAHHBIM CYXHM TIECKOM.

5.3.19 B mnpepmenax cnos CE30HHOIO MPOMEP3aHMS-OTTAaUBaHMUSA 3a30p MEXIY OIMYLIIEHHBIMU
CBaifHBIMH 3JIEMEHTaMU M OOKOBOH ITOBEPXHOCTBIO CKB&KHH CIIIYET 3allOJIHATH YIUIOTHSEMBIM IO
Mepe YKIaJK{ IPYHTOM, W3BJICUCHHBIM IIPH pa30ypHBAaHUH 3TOTO cI0A. [JIs 3aTI0JTHEHHS TAKOTO 3a30pa
B TIECYAHBIX TPYHTaX JOITyCKAECTCS HCIIOJIB30BATh MECOK, a MPH TJIMHUCTBIX TPYHTAaX TOTO XK€ CIOS -
YIDIOTHSIEMYIO [0 Mepe YKIAIKH CYXyl0 CMeCh IEMEHTa ¢ ECKOM B mporopuud 1:7.

Ha uepTexax ¢pyHIaMEHTOB OIOp, CBaifHbIE HJIEMEHTHI KOTOPBIX MOIEKAT 3arylyOJeHHIO B IPYHT
OypOOITYCKHBIM CIIOCOOOM, HEOOXOOMMO yKa3aTh BHJ PAacTBOpPa, OMOHOJIMYUBAIOIIETO SJIEMEHTHl B
CKB&XMHAX JI0 BEpXa pPAcUeTHOW 3aJeNKH, W TpeOyeMylo ero IpOoYHOCTh K Hayaly Oe30IacHOro
MPOITyCKa Harpy30K 110 MOCTY.

6 YcrpoiicTBo pyHIaMEeHTOB ONOP MOCTOB
6.1 Odmme yka3anus

6.1.1 YkazaHWs HACTOSIIETO pa3feia IMpeJHa3HAueHbl IJIS HCIIOJIB30BAHHS IIPH COCTABJICHUH
npoekta mpousBonctBa pador (IIIP) mo ycrpoiicTBY (GyHAaMEHTOB MOCTOB HAa BEYHOMEP3JIBIX
TpyHTax.

6.1.2 PaboTsI 110 yCcTpOHCTBY (DYHIAMEHTOB CIEAYeT BBIIOIHATH B COOTBETCTBHU C TPEOOBAHHUAMHU
CHull 3.06.04-91, CHull 3.02.01-87, CHwull 3.03.01-87, CHull III-4-80*, rocymapCTBEHHBIX
CTaHJapTOB U yKa3aHUSIMH HACTOSILETO pa3/ena.

6.1.3 BbiOop oNTHMaNbHBIX KOHCTPYKTHBHO-TEXHOJIOTHYECKUX pEIIeHUi (YHIaMEHTOB OIIOp
HeO6XO,E[I/IMO OCYHIECTBJIATH C YUCTOM MECTHBIX yCJ'[OBI/Iﬁ nepexoaa, B TOM 4UCJIC:

- XapaKTEepPUCTHK BEYHOMEP3JBIX TPYHTOB (IJIyOMHBI CE30HHOTO OTTaWBaHHs, COCTaBa, THUIIA,
0CcOOCHHOCTE 3aJIeraHysl, TEMIIEPATYPHOTO PEXKUMA U T. I1.);

- IPUHINIA UCTIONH30BAaHHS BEUHOMEP3IIBIX IPYHTOB B KAYeCTBE OCHOBAHHH;

- HAJIMYUS TTOJ3EMHBIX JIBJMH M TEPMOKapCTa;

- HAJTMYUS Hallesiel, OyrpoB My4YeHUst U UX PEeXUMa;

- KIIMMAaTUYECKHUX YCIOBUH palioHa;

- MOIIHOCTH ¥ BPEMEHH yCTaHOBIICHNUS ITOKPOBA M XapaKTepa CHEKHBIX OTJIOKECHUH;

- KOJIMYECTBA M TIEPHO/IA BHIMAACHHS OCAAKOB,;

- IPOJIOJDKUTENLHOCTH JIETHETO MEPUO/IA, a TAKIKE CBETIIOT0 BPEMEHH;

- ypOBHeﬁ U NPOJAOJDKUTCIBHOCTH TIPOXOJa IAaBOJAKOBBIX W JIMBHEBBIX BOJ, XapaKTCPHBIX
0COOEHHOCTEI JIeI0X0/1a U Kapuexo/a;

- pa3MepoB U KOHCTPYKTHBHBIX OCOOCHHOCTEN 3JIEMEHTOB OIIOP;

- HE0OXOIMMOCTH BBITIOJIHEHHUS! CIIEIHAIBHBIX MEPOTIPUATHIH, PETyCMOTPEHHBIX PU COCTABICHUN
MPOEKTa MOCTPOWKK omnop (TOCIe0BaTeIbHOCTH PadOT, MOJJIEPKaHUsS OINPECICHHOTO TEIIOBOTO
peXHMa TBep/eonero OEToHa | T. 11.);

- HeOOXO/IMMOCTH COXpPAHEHUs PACTUTEIHHOTO TIOKPOBA HAa CTPOMTENIBHBIX IUIOMIAIKaX U B TOJIOCE
OTBOJIa TPAcChl MPU BO3BEICHWM OIOpP MOCTA 3a MCKIIOYEHHEM KyCTapHHKa, KOTOPBI HEOOXO0ANMO
yranath Ha JuuHE 10 20 M B HH30BYIO M BEPXOBYIO CTOPOHBI OT OCH MOCTa JUIS YMEHBIICHHS
HaKOIUICHHMS TI0/T HUM CHeTa.

6.1.4 B mectax HaIW9Hs HOA3EMHBIX JIbJOB, HANEAEH, OYIpOB My4IeHUs], CHIBHOIBIANUCTHIX TPYHTOB,
OTTaMBaHHE KOTOPHIX MOXKET MPHUBECTH K TMOSBICHHUIO HEAOMYCTUMBIX AedopMaruii, (GyHIaMEHTHI
CJIeyeT YCTParBaTh B CPOKH, IPEAYCMOTPEHHBIC IPOCKTHOM JOKyMEHTAIME! Ha MPOU3BOICTBO PadoOT.

6.1.5 Ilpu BhIOOpE ONTUMAJTIBHOW TEXHOJIOTHH CTPOUTEIBCTBA OE3POCTBEPKOBBIX OMOP U CBaiHBIX
(yHnaMeHTOB B UCHoib3yeMbIx 1o mnpuHiumnam [ u Il BeyHOMep3ibIX TIpyHTaX HEOOXOANMO
OpPHEHTHPOBAThCS Ha IIMPOKOE TPHMEHEHHE CHoco0a ONMyCKaHHs CBaiHBIX JJIEMEHTOB B
NpeABapUTENIbHO NPOOYPEHHBIE B MEP3JIbIX I'PyHTaX OOCaKCHHBIE WIM HEOOCAKEHHBIE CKBA)KUHBI.
Crioco0 HEnocpeCTBEHHOM 3a0MBKH CBall MOXKET OBITH MCIIOJIb30BAH B PEIKUX CIIydasX TOJIBKO JUIS
3ariy0OJIeHus CBail B IJIACTHYHOMEP3JIbIE TIIMHUCTBIE M CYTJIMHHUCTHIE TPYHTHI 0€3 TBEPIBIX BKIIOUECHUN
1 OOJBIINX IIPOCIIOCK IeCKa MpPU YCIOBHUHU MOATBEPKACHHUA €ro 3(P(PEKTUBHOCTH IOJIOKHUTEIbHBIMU
pe3ynbTataMu NPOOHOH 3a0MBKM CBail B KOHKPETHBIX MECTHBIX yCHOBHsX. Kpome 3THX crmoco0oB
JIOIYCKAeTCsl COOpY)KaThb CBaiHbIE SJIEMEHTHl 10 TEXHOJIOTHHM YCTpoiicTBa OypOBBIX WM
KOMOWHHUPOBAHHBIX (COYETAIOUINX CBAaW-O00JIOYKH B BepXHEH 4acTH M OypoOBBIE - B HIDKHEW 4YacTH)
CBail IpH yCIIOBUH COOJIOACHNS TPEOOBAaHHH 110 00ECTIEUEHHIO UX HAZEKHOCTH U 3KOHOMUYIHOCTH.

6.1.6 Br1OOp KOHCTPYKTHBHO-TEXHOJOTHYECKOTO pelieHus (HyHIAaMEHTOB OIOp, COOPY)KaeMBIX Ha
3aCOJICHHBIX BC€YHOMCP3JIbIX TIPYyHTax, CJICAYCT MHNPOU3BOJUTL HCXOASA W3 TPUHATOrO IMpHUHIUIIA



HCIIOJIb30BaHUA 'PYHTOB B KAY€CTBC OCHOBAHUA.

6.1.7 Ilpu OCBOEHHMH CTPOMUTENILHBIX IUIOLIAZOK AJIsl BO3BEIEHHSI OMOP MOCTOB 4epe3 MOCTOSHHbIC
WJIY TIEPUOJMYECKIE BOJOTOKH Ha BEYHOMEP3JIBIX IPYHTaX, UCTIOJIB3yEeMbIX 0 puHIMITY I, Tpedyercst:

- CTPOMTEINIbHBIE IUIOIAAKN JJISl TIOCTPOMKH OIIOp MOCTOB pacIioyiaraTh, Kak MpaBHIIO, C HU30BOM
CTOPOHBI NOAXOHBIX HAaCHINEH;

- HE IIepeceKaTh TPaccy MOCTPOSHHBIMHU IOPOraMH Ha PACCTOSIHUAX MeHee 50 M OT yCTOEB MOCTa;

- TOJTbE3/IBI K CTPOMTENIFHOI IUTOMIAaIKe YCTPanBaTh 3MMOH Ha ITO/CHIITIKaX TOJIINHON He MeHee | M
U3 IIeCYaHbIX TPYHTOB WIIM KPYITHOOOJIOMOYHOTO MaTepHaa;

- WCTIONB30BaTh IJIsl YCTAHOBKH OYpOBOTO CTaHKAa, KpaHa M APYroro o0OpyIOBaHUS B IIpelenax
CTPOUTEIHHON IUIOLIAJKN YCTPOCHHBIE 3MMOM 10 HEHAPYIIEHHOMY MOXOPACTHTEIHFHOMY IOKPOBY
MOJICBINKN TOJNIIMHON 10 | M W3 Iecka HIM KPYITHOOOJIOMOYHOTO MaTepHala WM yKJIAAblBaTh Ha
MecyaHble MOACKHINKY TOIIKHON 0,5 M IepeHOCHbIe XKele300eTOHHBIE ITUTHI, HACTUIIBI U3 OpEeBEH;

- IJIomaaKu, Npe€AHa3HAYCHHBIC UIA Pa3MEIICHUA CKIIaJ0B, BPEMEHHBIX 3}IaHHI>lI )51 COOpy)KeHI/Iﬁ,
3UMOW TOKpPHITH MO HEHAapyIICHHOMY ITOKPOBY IIOJCBHIIKONH TOJNIIMHONH 10 1 M M3 Iecka WiH
KPYHHOOOJIOMOYHOTO MaTepHana W CIUIAHHpPOBaTb C O0Opa3oBaHMEM YKJIOHOB JUIi CTOKa
MIOBEPXHOCTHBIX BOJ;

- BOJIOTOKH B IIpeJeNiax CTPOUTEIbHON IUIOMIAIKU MPOITyCKaTh B TpyOax, JEPEBSIHHBIX JIOTKAX WA
B OTPaKAAIOINX OAHKETKAX U3 TIIMHHUCTHIX TPYHTOB.

HesaBucumo oT TemmepaTypbl BO3IyXa TPYHTHI M IIIaM, yJajsieMbId NPH YCTPOMCTBE CKBAXKUH,
HEOOXOAMMO TPAaHCHOPTHPOBAaTH B HHU30BYIO CTOPOHY Ha pacctosuHue 10-20 M mpu MUHHMAaIbHO
BO3MOJKHBIX HAPYIIECHHUAX €CTECTBEHHBIX YCIOBUH ITPOTEKAaHMS BOJOTOKA.

6.1.8 B Mecrax 3ameraHusi BEYHOMEP3JIBIX TPYHTOB, MCIIONB3YEMBIX 0 MPUHOHUITY I, HeoOxommumo:
ornopsl  O0YCTPOUTH COIJIACHO TPOEKTY TEPMOMETPUYECKUMH TPyOKaMH Ui  OTCIIEKHBAHHS
TEMIIEPaTYypHOI'O pPEXHMa TPYHTOB OCHOBaHHMS B OKCIUTyaTallMOHHBI TIEPHOJ MOCTa; IIOCTe
3aBEpLICHUsS] TIOCTPOMKHM OMOpP M OTCHINKH KOHYCOB OYHCTUTH PYyCJO OT 3aBajOB I'PYHTa C LIEJIbIO
WCKITIOYEHHS 3aCTOEB BOJIBI I10JT MOCTAMH M BOJIU3H UX.

6.1.9 TIIpoexTHy0 JOKyMEHTAIMI0 II0 YCTPOMCTBY (YHIAMEHTOB OIIOp MOCTOB CIIEIyeT
pa3pabatbiBaTh coracHo ykazanusm CHull 3.01.01-85%*.

B mpoekTHOW JOKyMEHTanuM HEOOXOAMMO IpeldyCMaTpUBaTh OCYIIECTBICHHE Mep IO
obecIieueHuIo:

- IPUHATOTO B Ka4eCTBE PacUETHOTO TEMIIEPATypHOTO PEKMMa BEIHOMEP3JIBIX TPYHTOB B IIEPHOJIBI
CTPOUTEIBCTBA U IKCILTYaTALUH COOPY KEHHH;

- MAKCUMaJIbHON COXPaHHOCTH MOXOPACTUTEIBHOTO TIOKPOBA ¥ HOPMAJIBHOTO TPOITYCKa BOJAOTOKOB
B TIpeliesiaX CTPOUTENLHOM TLIOMIAIKH;

- 3alLUThl BO3BOAMMBIX KOHCTPYKLHUI OIOP, a TAKXKE BCIIOMOTaTENIbHBIX COOPYKEHUM U YCTPONCTB
oT He6HaFOHpI/I${THOFO BOS}IeﬁCTBHﬂ IIaBOAKOBBIX W JIMBHCBBIX BOJ, JICA0XO0J4, Haﬂe)leﬁ, Kapuexoaa 1
Ap.;

- BBICOKOTO Ka4eCTBa OIIOp MOCTOB;

- TpeOOBaHUI TEXHUKN 0€3011aCHOCTH, TIPOU3BOICTBEHHONW CAHUTAPHH 1 TI0)KapHOH 0€30TaCHOCTH.

6.1.10 B mpoekTe nMpou3BoAcTBa padOT MO yCTPOUCTBY (yHIAMEHTOB ITyOOKOTO 3aJ0)KEHHS (B TOM
yrcie 6e3pOCTBEPKOBBIX OMOP) TOIDKHBI OBITh YKa3aHbI CIIOCOOBI:

- OypeHHs CKBaKHH B BEYHOMEP3JIBIX TPYHTAX;

- OYMCTKH OOKOBOH IMOBEPXHOCTH M IHA CKBA)XXMH OT HaJleJeH U IITaMa;

- YCT@aHOBKM B CKB@XHHBI CTOJIOOB WJIM APYIMX 3JEMEHTOB (pyHIaMEHTa, 3aKpeIUICHHS HX B
MIPOEKTHOM IIOJIOKEHUH (B TIJIAaHE U 110 BBICOTE);

- 3aJIeJIKK CTOJIOOB MJIM CBall B CKBa)KHHE;

- yCTpOHCTBa COOPHOI MM MOHOJIUTHOM IJIUTHI POCTBEPKA (HACAAKH).

6.2 BypeHue CKBasKUH

6.2.1 [lnst OypeHHs CKBaXXMH MPOCKTHBIX pPa3MEPOB B Pa3HbIX BEYHOMEP3JIBIX U CKAIBHBIX TPyHTaX
CJIE/IyeT MCIIOIb30BaTh CTAHKH KaK BPaIaTeIbHOTO, TAK M yJapHO-KaHATHOTO JCHCTBUS, UMEIOIINeCs B
CTPOUTEIBHON OpraHM3alliy. YIIMPEHHs B OCHOBAaHMHM CKBXWH, B Cllydyae HEOOXOAMMOCTH HX
YCTPONCTBA, pa30ypUBAIOT CHEHATBHBIM YIIUPHTEIIEM.

6.2.2 B HeyCcTOWYMBBIX TPYyHTaX CKBAXHHBI HEOOXOAMMO OYPHUTH C MPHUMEHEHHEM H3BIEKACMBIX
W Hem3BieKaeMbIX (mpexycmoTpeHHBIX B [ITIP) obcamueix TpyO. B ycTOWUYMBEIX TpyHTax OypeHue
CKB&XMH WM pa30ypuBanHe YIIUPEHUH MOMYCKaeTCs C UCIOJIb30BAHMEM WHBEHTapHBIX MaTpyOKOB
WM CeKuuii o0cagHOl TpyOBl, MpeAHA3HAUYSHHBIX AT NPEeNOTBPALICHHs OCBIIaHHUS I'PYHTa TOJIBKO B
nperesnax cJos Ce30HHOIO OTTauBaHUsL.

6.2.3 Jluamerp CKBaXMH JUIsi CBOOOJHOIO OIyCKaHMS B HHUX CBalHBIX JJIEMEHTOB CIIEIyeT



NPUHUMATh COTJIACHO MPOEKTy, (YHAaMEHTOB MM orop. /i NpUHYIUTENBHOrO 3arityOieHus
2JIEMEHTOB AMAaMETp CKBaXWH, B TOM YHCIE H JUAEPHBIX, PEKOMEHIyeTCS Ha3HauyaTh 110 OIBITY
MOTPYKEHUsI CBall B aHAJIOTHYHBIX T€OKPHOJIOTMYECKNX YCIIOBHSX.

I'myOvHa CKBaKMH JUIsS OIyCKaHUS WJIM HPUHYAWUTEIBHO NOTPY)KAaeMbIX 3JIEMEHTOB JOJDKHA
PaBHATBCS JUIMHE WX 3a/eJIKH B rpyHTe. /Isi 10o0MBaeMBIX 10 PacueTHOro OTKa3a CBail IiyOuHa
CKBRXHMH TMOUICKUT YTOYHEHUIO II0 pe3yJibTaTaM 3a0MBKH TEPBHIX CBaili HA CTPOUILIOMAIKE B
KOHKPETHBIX MECTHBIX yCIOBHUSX.

6.2.4 YBenuyeHnue AuaMeTpa pa30ypruBacMbIX CKBaXXHUH H ympeHui 6onee 20 cM (110 CpaBHEHHIO C
MIPOEKTHBIM pa3MepoM) HE PEKOMEHIyeTCsl, a yMEHBIIEHHE 0ojIee 5 CM He TOIYCKaeTC .

OTKJIOHEHHE OT MPOEKTHOTO TIONOKEHHS IPONOIBHON OCH CKBaXHWHBI B IJaHE B YpPOBHE
MMOBEPXHOCTH TPYHTA HE JOIDKHO MpeBHImAaTh 10 cM.

HemnoOyp ckBaxkuH 10 TiIyOuHe (NIPEIyCMOTPEHHOW B TpOEKTe (yHIaMEHTa) 3amperiacTcs,
nepedyp B CKaJbHBIX M KPYITHOOOJIOMOYHBIX IPyHTaX aomyckaercs He Oojsiee 0,1, a B OCTaNbHBIX
rpyHTax - He 6onee 0,2 M.

6.2.5 Tlocie pOBEpKH COOTBETCTBUS (HAKTHUECKUX Pa3MEPOB CKBAKUHBI MPOCKTHBIM M 3aITHCH
TIOJTYYEHHBIX Pe3yJIbTaToOB B JKypHale OypOBBIX pabOT Kaxkias MpoOypeHHas! CKBa)KHMHA, HE3aBUCHMO
OT TPWHIIWIA WCIIONB30BaHMUA TPYHTOB, JI0 Hadajga pabOT 1O YCTAaHOBKE CBAWHOTO JIIEMEHTA WU
3aMoNTHeHNsI €¢ OSTOHHOW CMEChIO JOJDKHA OBITh MPUHSATA 1O aKTy, IPU 3TOM B HEM JOIDKHBI OBITH
OTpakeHBI TPeOOBaHMS, M3IOKEHHBIE B II. 6.6.3.

6.2.6 Texnomorusi OypeHHsI CKBaKHH B 3aCOJICHHBIX BEYHOMEP3JIBIX TPYHTaX C BKIIOUYEHHEM JIMH3
KPHUOIIETOB U IUIACTOB OXJAKACHHBIX HEYCTOMYMBBIX WHKCHEPHO-TEOJIOTHUECKHUX DJIEMEHTOB 3aBHCHT
OT MPUHATOTO B MPOEKTE IMPUHIINTIA HCIIOIB30BAHUS TPYHTOB B Ka4eCTBE OCHOBAHUS.

6.2.7 Tlpu npumeHeHun npuHiuna | OypeHue CKBaXKHUH MO CTOJOBI JOHKHO OCYIIECTBIATHCS IO
TEXHOJIOTUH, UCKITIOYAIOIIeH MoMafaHie BHICOKOMUHEPAIM30BaHHBIX BOJ 3a IIPEesbl HAaIIaCTOBAHHIH,
B KOTOPBIX OHU pa3BeaHbI.

Texuosorust OypeHUs] CKBKHH ITPUHUMAETCSI B 3aBUCUMOCTH OT KOHKPETHBIX T€OKPHOJIOTMYECKUX
YCIIOBHH.

B  kadectBe crmoco0OB, C  TIOMOIIBIO  KOTOPHIX  MOXKHO  OCYIIECTBHTH  IIepexBar
BBICOKOMHMHEPATM30BAHHBIX BOJI (B TOM YHCJIE HAITOPHBIX ), pPEKOMEHIYETCS:

- TIpeIBapHUTEIIFHOE 3aMOpaKMBAHUE JIMH3 KPHOIETOB J>KUAKHM a30TOM IIyTEM €ro 3alWBKH B
CKBR)XMHHBIE yCTPOWCTBA, pACIOJIOKCHHBIE Ha HEOONBIIOM pAacCTOSHHUM OT BHEIIHEW TIpaHu
yCTpamBaeMoro cToida;

- 3aTHpaHWeM HIDKHEW yacth 00cafHOW TPyOBl B PACIOJOXKECHHBIX HIDKE TOPHU30HTA KPHOMET
CBS3HBIX IUIACTHYHO-MEP3JIBIX M TalblX (TYromjIacTUYHOM - TEKy4eIUTaCTHYHOW KOHCHCTEHIIMH)
TpyHTaxX ¢ BBIOOPOM TEXHOJIOTHH IOCTEIYIOIIeH MPOXOJAKH B 3aBUCHMOCTH OT T'€OKPHOIOTHYECKHUX
YCJIOBUH.

6.2.8 TexHonorus OypeHHs CKBaXXKMH B 3aCOJICHHBIX BCYHOMEP3JIBIX T'PYHTaX, HCIOJIb3YyEMBIX B
KayecTBe OCHOBAHUSA 10 NpuHuumy II, ¢ BKiIOYeHHeM JIMH3 KPUOIIETOB U OXJIAXKCHHBIX HEYCTOMUUBBIX
MacCHBOB JIOJDKHa OOecrednTh B TIOCIENYIOUIEM, I0CIE YCTaHOBKH CTOJ0a, KayeCTBEHHYIO €ro
3aJIeIKy B IPYHTE IyTEeM 3aI0JIHEHHS 3a30pa [IEMEHTHO-TIECYaHbIM PAaCTBOPOM.

6.3 YcTpoiicTBO CBaiiHBIX 3JIEMEHTOB

6.3.1 B pasHble BeYHOMEp3I/IbIe TPYHTHI CBAiHBIC 3JEMEHTHI CIUIONIHOTO CEYECHHUS WIM MOJbIE C
3aKpBITHIM HIDKHUM KOHIIOM CIEAyeT 3ariayOnsiTh IyTeM OIyCKaHH HX B IPEIBapUTEIHHO
npoOypeHHbIe CKBXHHBI (AMAMETP KOTOPBIX MPEBbIIIACT HAUOOIBIINN Pa3Mep MOMEPEHHOr0 CeUSHHUs
3JIEMEHTOB) C OMOHOJIMYMBAHUEM B HUX pacTBOpoM. Buj u TpeOyemasi mpoYHOCTh pacTBOpa JAOJIKHBI
COOTBETCTBOBATh TPpeOOBaHUIM 1. 5.2.19 u ObITh yKa3aHbI B IPOEKTE OMOP.

B macTuuHOMep3nble TIMHUCTBIE W CYIJIMHUCTBIE TPYHTHI CBalfHBIE 3JIEMEHTHI CIUIOIIHOTO
CEUCHHUS JIOMyCKaeTcsl 3artyOnsiTh O TPOEKTHOTO YPOBHsSI MyTeM 3a0WBKM HMX B TpEJBAPUTEIBHO
npoOypeHHble CKBAXWHBI JHaMETPOM, MEHbIIMM Ha 5-10 cM pa3mepa HauOOJIBIIEr0 CEUSHHUs
JJIEMEHTa, a IOJIbIE 3JIEMEHTHl C OTKPHITHIM HIDKHMM KOHIIOM, B TOM 4YHCJE J)KEIe300€TOHHBIE U
CTaJbHBIE CBAH-000JIOUKH - ITyTeM 3a0MBKH WIJIM BUOPOIIOTPY)KEHHS B CKBRKMHBI MEHbIEro Ha 5 - 20
CM JMaMeTpa, KOTOpble OYypsAT NpeIBapUTENbHO Ha Tpedyemyro TIIIyOMHY WM LIHKIaMH, 4deperys
OypeHne ¢ MPUHYANTEIBHBIM OCaKMBAHUEM 3JIEMEHTOB U YIAJICHHEM IPyHTa CKBO3b X TIOJIOCTb.

6.3.2 CBaiiHbIe AJIEMEHTHI C 3aKPHITHIM KOHIIOM PEKOMEHJyeTCsS yCTaHABIMBAaTh MO BO3MOXKHOCTH
cpa3y IocjIe OKOHYaHUs OypeHUs CKBaKHH. B meproJ1 MON0OKUTENbHBIX TEMIIEPATyp BO3yXa MEPEPHIB
MEKAY OKOHYaHHEM OypEeHUs] CKBaXXMH M YCTAHOBKOW B HMX 3JIEMEHTOB HE JIOJDKEH IPEBBIATH CYTOK.
ITpu 3TOM mepen ycTaHOBKOW CBAaifHOTO JIEMEHTAa CKBa)KMHA JOJDKHA OBITh OCBHIETEIBCTBOBAHA U
IIPUHATA B COOTBETCTBUH C II. 6.6.3.



6.3.3 OOHapy )KeHHbIE B CKB&KMHAX B PE3yJIbTaTe BU3YAIIbHOI'O OCBHJIETEILCTBOBAHMUS M 3aMepa UX
rIyOMHBl HaMep3UIMH Ha MX OOKOBOIl NMOBEPXHOCTH Jie[, OOPYIIMBLIMWCS TI'PYHT WM 3aMep3LIHi
OypoBoii ntaM Ha 3a00€ TOJDKHBI OBITH yJaJIeHbl HETIOCPEICTBEHHO Iepell OIyCKaHWeM DJIEMEHTOB B
CKBa)KUHBI.

Ocoboe BHHMMaHHE JODKHO OBITH OOpalIeHO Ha COIOCTABJICHHWE 3aMEpPOB TIyOWHBI CKBAXKUH,
BBIITOJTHEHHBIX Cpa3y IOciie OKOHYAaHUS OypOBBIX PabOT M HENOCPEACTBEHHO Iepel yCTaHOBKOH
3JIEMEHTOB, C LENbI0 UCKIIIOYEHHS CIIy4aeB OCTABICHHS B 3a00€ CKBaKMHBI 3aMEp3IIEro IniaMa HiH
00pymIMBIIErOCs TPYHTA.

6.3.4 Hes3aBucuMO OT TPUHIWIA HWCIOJH30BAHMUS BEYHOMEP3IBIX TPYHTOB YaCTHIHOE
OMOHOJIMYMBAHUE CBANHBIX, B OCHOBHOM JKEJI€300€TOHHBIX 3JIEMEHTOB, CIIEAYET OCYIIECTBIAThH IIyTEM
BBITECHEHHSI PacTBOPA, NMPEABAPUTENHHO 3AIUTOTO B CKBAXHHBI, C MOCIEAYIOIIEH HOJUBKON pacTBOpa
JI0 IPOEKTHON OTMETKH.

6.3.5 B cxampHBIX MOpoJax M OMOHOJMYMBAHUS KpOME LIEMEHTHO-IIECUaHBIX pPacTBOPOB,
NPUTOTABIMBACMBIX B PAaCTBOPOMEINAIKAX WM OETOHOMEIIANKaX, JOIMYCKaeTCsl MCIOIb30BaTh
LIEMEHTHO-TIECUaHOIIJIAMOBbIE M [IEMEHTHO-IIUIAMOBHIE  PAaCTBOPBI, IPUTOTABIMBAaEMbIE IyTEM
MEXaHUYECKOro MepEeMEIINBaHNsl COCTABISIOINX KOMIIOHEHTOB HETIOCPEICTBEHHO B CKBa)KMHAX, MPHU
ycIoBuH o0ecriedeHns: Tpe0yeMoii MPOYHOCTH U JOJTOBEYHOCTH PAaCTBOPOB.

Temmeparypa 6eTOHHOM cMecH, MTPUMEHIEMOH s YCTpOoicTBa OYPOBBIX CBall U 3allOTHCHUS CBai-
000109€eK, WIIM OMOHOJIMYMBAIOIIETO PACTBOPA, HAXOASLIETOCS B CKBa)XKMHE, HE JIOJDKHA ITPEBBIIIATH B
UCTIONB3YEMBIX 110 MPUHIUITY | BedHOMEP3MbIX IpyHTax mwitoc 5 °C, a B HCHOJIB3yEMBIX IO MPUHINILY
Il - mmoc 40 °C.

6.3.6 Jlnsa yckopeHHs TBepAEHHS OETOHHOW CMECH WM OMOHOJIHYMBAIOMIETO pacTBOpa MpH
YCTPOMCTBE CBAaMHBIX 3JIEMEHTOB B HCIOJB3YEMBIX M0 NpuHIuny II BeyHOMEp3nbIX TIpyHTax
JIOITyCKaeTCsl BBOAUTH B CMECh WJIM PAaCTBOP IIPOTHBOMOPO3HbIE JOOaBKH.

[IpuMeHeHHEe XUMHYECKUX T00aBOK ISl YCKOPEHHUS TBEpICHHs OeTOHA (pacTBOpa), YIOKESHHOTO B
pacrop ¢ Mep3JbIM IPYHTOM, HUCIIOIB3YEMBIM O NMpUHIHITY I, 6e3 ycTpoHCTBa SKpaHUPYIOLIETro CIIosl,
WCKITIOYAIOIIEr0 BO3MOXKHOCTh MUTpalMii cojied u3 OeToHa (pacTBopa) B IPYHT, KaK INPaBWIO, HE
JIOTTyCKaeTcsl.

6.3.7 J1o3upoBKy 1006aBOK, MPUTOTOBJICHNE 1 YKIAKy OCTOHKON CMECH MII pacTBopa ¢ 100aBKaMu
clleyeT IMpou3BOANTh, monb3ysick CHwull 3.03.01-87, mo yxasaHusiM OeToHHOW sabopaTopun
CTPOUTEIBHON OpraHU3alnuy B 3aBUCHMOCTH OT BHJA NPUMEHSIEMBIX Ha CTpPOWKe 100aBOK, [IEMEHTa, a
TaKKe TEMIIEpPaTyp BO3/1yXa, TPyHTa, CMECH MIIM PAacTBOpPA B MOMEHT YKJIQJKH U B IEPHOJ TBEPICHHS.

6.3.8 VYcTpoiicTBO CcTOJIOOB OIMOp, COOpPYKAEMBIX Ha 3aCOJCHHBIX BEYHOMEP3NBIX TpPYHTaX,
UCTIONB3YEeMBIX 10 TPHHUMIY [, ¢ BKIIOYEHHEM JIMH3 KpPUONETOB M MACCHBOB OXJIAKICHHBIX
HEYCTOWYMBBIX T'PYHTOB C NMPHUMEHEHHEM CIoco0a 3aMOpaKUBAHMSA JIMH3 KPUOIETOB XKHUIKUM a30TOM
MPOU3BOIUTCS B CIICAYIOIIEH TEXHOIOTUIECKOM MOCIe0BATEIFHOCTH

- OypeHHe CKBa)XHH I10/1 3aMOPaKHUBAIOIIIE YCTPOHCTBA U TEPMOMETPUIECKHE TPYOKH;

- YyCTaHOBKA TEPMOMETPUYECKUX TPYOOK;

- YCTaHOBKA KHJIKOCTHBIX CKBa)KUHHBIX YCTPOMCTB;

- 3aMOpaXMBAHUE JIUH3 KPUOIIETOB KUIKUM a30TOM;

- KOHTPOJIb ¢ IOMOIIBIO AATYMKOB TEMIIEPATYpPhl 3aMOPaXUBAHUSA U Pa3MEPOB 3aMOPAKUBAEMOTO
JIEOTPYHTOBOTO UWIINH/IPA;

- OypeHHe CKBaKHHBI «HAaCyX0» C MPOXOAKOI JTMH3 KPHUOIIETr0B, pa30ypruBaHue MpH HEOOXOANMOCTH
YIIUPEHNS;

- TIOTPY’KEHNE CTAIBHOM TPYyOBI C OTKPHITHIM HIDKHMM KOHIIOM B CKBa)KMHY MEHBIIETO AMaMETpa
(Ha 2-3 cM) C OJHOBPEMEHHBIM HEOOJBIIMM PACTEIUICHHEM CTEHOK CKBKMHBI W TOCIEAYIOIIUM
3aI0JIHEHHEM TPYObl OETOHHOI WIIN IPYrol CMECHIO.

Cronb nomyckaercst ycTpauBaTh U 33JIeIbIBaTh B TPYHTE TPAJUIIMOHHBIM CIIOCOOOM, YCTaHABIUBAS
€ro B NpoOYpEHHYIO 110 BhIIIEYKa3aHHON TEXHOJIOTUHU CKBa)XUHY OOJIbILIETO AUAMETpPa C MOCIEAYOIIM
3aMoJIHEHHEM 3a30pa [IEeMEHTHO-TIECYaHBIM PACTBOPOM.

6.3.9 Ilpu BHONHE KOHKPETHBIX T'COKPHUOJIOIMYECKHX YCJIOBUSIX M XapakTepe HalIacTOBAHUS
UH)KEHEPHO-TE0JIOTHYECKUX 3JEMEHTOB OCHOBAHMsSI, HUCHOIB3YEMOro MO NpUHIMIYY I, Korga Huxke
JUH3Bl KpHUOIEra 3ajeraloT CBSA3HbIE IJIACTUYHO-MEP3JblE WM Tajble TYrOIUIACTUYHOW -
TEKY4eIUTACTUYHOW KOHCHUCTEHIIUH I'PYHTBI, YCTPOMCTBO CTOJIOOB, ONMPAIOIINXCS Ha IPOYHBIE TPYHTBI,
OCYIIECTBIISICTCS IyTEM 3aTHPaHUs B HUX HIDKHETO KOHIIA 00caaHoN TpyObl Ha TIyOuHY HE MeHee ee
JuaMeTpa C IOCIEAyIOIe MpPOXOAKOH CKBa)XMHBI HAcyxo 0e3 00Cagkd CTEHOK CKBA)KWHBI,
YCTaHOBKOW M 3aIeJIKOH B Hell cToi0a MIH JKe MOTPYKEHUEM CTAIBHOW TPYOBI ¢ OTKPHITHIM HIKHUM
KOHIIOM C BBIOOPKOM IpyHTa 10 IPOEKTHOW OTMETKH, yCTPOHCTBOM OETOHHOW MPOOKHU U 3alIOJTHEHNEM
3a30pa LIEMEHTHO-IIECYAHOH CMECBHIO.

6.3.10 TexHoyOrHsI YCTPOWCTBA CTOJOOB B 3aCOJIEHHBIX BEYHOMEP3JIBIX I'PYHTaX C BKIIOYEHHEM



JIMH3 KpHUOIIETOB M HeyCTOﬁ'-IPIBbIX OXJIAKJACHHBIX MAaCCHBOB, MCIOJIB3YCMbIX 10 HNPUHOUIY II,
3aKJIFOYAETCS B CJIEAYIOLIEM:!

- OypeHHe CKBa)KHHBI B 00CajIke C OTKauyMBaHHEM IIPH HEOOXOANMOCTH BOJBI (paccoiia), yaajaeHueM
TPYHTa ¥ HAIUIBIBAIOIIEH ITYJIBIIBI;

- Iorpy»eHue 00caHON TPYOBI 10 IPOEKTHOH OTMETKH;

- pa30ypHBaHHE B YCTOWYMBBIX TPYHTAX YIIMPEHUS, €CIH 3TO MPEAYCMOTPEHO IPOEKTOM;

- yKi1azka OSTOHHOW CMeCH B YIIMPEHHE HAacyXo, €CIH YAAIOCh MEPEKPHITh IPUTOK BOIBI IIyTEM
3aTHpaHus HIDKHETO KOHIa oOcagHON TpyObI B KPOBIJIC CBSI3HBIX I'PYHTOB M OTKadaTh €€, WM K
meronoM BIIT - mpu Hamumuuy BOABI B YIIMPEHHH; OETOHHAs CMECh YKJIAJbIBACTCSl 7O OTMETKH,
MpeBbImaionmeif Ha | M OTMETKY KpOMKH HOXKa 00caHON TPyOBI;

- OTKa4MBaHME BOJIBI U3 CKBAXHUHBI 1 HEMEAJICHHAsl yCTAHOBKA CTOJ0A;

- 3aroJIHeHHE 3a30pa OMOHOJIMYMBAIOIIUM LIEMEHTHO-TIECYaHbIM PAaCTBOPOM 0 YPOBHs, Ha 2-3 M
MPEBBIMIAIOIIET0 OTMETKY KPOMKH HOXa 00CaJHOH TPYyObI;

- BBITATMBaHHE 00CaTHOH TPyOBl C OJHOBPEMEHHBIM 3allOJHEHHEM 3a30pa pacTBOPOM, IIpU
COXpaHEHHWH 33/IaHHOT'O Iepelraja B YPOBHIX IOBEPXHOCTH PAacTBOpa M KPOMKM HOXKa 00caaHON
TpyOBI;

- IPeABAPUTEIHHOE YACTHIHOE (VIS IPUTPY3KH) 3ar0THEHHE OETOHHOM CMECHIO TTOJIOCTH CTOJI0A.

6.3.11 beroHHsle m cBapouyHble PabOTHl MO HAPANIMBAHHIO 3JIEMEHTOB W CTHIKOBAaHUIO HX CO
COOPHBIMH WJIM MOHOJIUTHRIMHU HAaCaJKaMH BEITIONHSIOT B COOTBETCTBUU ¢ ykazaHusmu CHull 3.06.04-
91 u CHulI 3.03.01-87.

6.3.12 Brimycku apMmatypbl W 3aKJaJHBIE JeTald CTBHIKOB JOITyCKAaeTCs CHapuBaTh MpHU
TeMIepaType OKpykaromero Bo3myxa He Hibke muHyc 20 °C. Ilpm Oomee HH3KHX TeMIepaTypax
Hapy>KHOTO BO3/[yXa CBapOUYHBIE pabOTHI CIEAYET BHIMOJIHATH B COOTBETCTBUU ¢ ykazaHusimu CHwull
3.03.01-87 u I'OCT 14098-91.

6.4 YerpoiicTBo pyHIaMEHTOB MEJIKOI0 3aJ10KeHUs

6.4.1 Texuosorus ycrpoiicTBa (pyHIAMEHTOB MEJKOTO 3aJIOKEHUs, MOBEPXHOCTHOTO THIA W
3ariayOJIeHHBIX B TPYHT IUIUT (YHAAMEHTOB M3 CTOJI0OB MM CBail HA BEYHOMEP3JIBIX TPYHTaX 3aBUCHUT
OT NPUHIHWIA HCIIOJIB30BAHUSI TPYHTOB B KadeCTBE OCHOBAHMS, BPEMEHH T0/a BBINIOJHEHHS PadoT,
TEOKPUOJOTUYECKNX YCIOBUHM IUIOMIAAKH, (PU3NKO-MEXaHWYECKHUX CBOWCTB TPYHTOB, HAJIHYHUA H
XapakTepa TPYHTOBBIX BOJ U APYTHX (hakTopoB.

6.4.2 KotnoBan moj ¢yHZaMEHT, 3alpOeKTUPOBAHHBIA Ha COXpaHEHHE TPYHTOB OCHOBAaHHUS B
MEp3JIOM COCTOSIHUHM, HEOOXOIMMO, KaK IPaBmUiIo, pa3padaThiBaTh C HACTYIUIGHHMEM 3MMHEr0 TepHoJa,
MIPHU YCTOWYHMBBIX CPETHECYTOUHBIX TeMIepaTypax Bo3ayxa Hike 0 °C.

6.4.3 KoT0BaH HODKEH UMETh HA/IeKHOE OTPakJeHHE OT BO3ZMOYKHOTO MOCTYIJICHUS TPYHTOBOU U
MOBEPXHOCTHOM BOJBL. B KadecTBe OrpakaeHHI KOTJIOBAHOB WCIOJB3YIOT CTAJbHOM MIMYyHT,
JIepEeBsIHHBIEC 3aKJIaIHbIE KPETUICHHS, O€310HHBIE JKeJIe300€TOHHBIE U JICPEBSIHHBIC SIIIUKH.

B 3uMHMI mepuoj MpH ONpeNesICHHBIX YCIIOBHSX KOTJIOBAaHBI paspeliaeTcs paspabarbiBaTh 0e3
KPETUIEHHS, HCIIONb3YsI €CTECTBEHHOE ITPOMOPAKUBAHNE TPYHTOB.

6.4.4 TexHONOTMYECKU Npolecc pa3padOTKH KOTIOBAHOB BKJIIOYAET PBIXJIEHHE TIPYHTOB C
TIOMOIIIBIO B3PBIBYATHIX BEUIECTB WIIM MEXaHWYECKUX PHIXJIINTENEH, ylalleHHe Pa3phIXJIEHHBIX TPYHTOB
Y MOJI'OTOBKY OCHOBAHUSI.

K ycrpoiictBy ¢GyHIaMEHTOB pa3pemiaetcsi NPUCTYNaTh TOJIBKO IOCIE OCBHUJICTEIbCTBOBAHUS U
MPUEMKH KOTJIOBAHA.

6.4.5 bnoku cOopHBIX (YHAaMEHTOB CIIEyeT YKIaAblBaTh Ha IIOATOTOBICHHOE OCHOBaHHE
(ouMIIEeHHOE OT pa3pyIICHHOTO TPYHTa, BBIPABHEHHYIO [OBEPXHOCTh JIHA, YIUIOTHEHHYIO
BBIPABHUBAOIIYIO MOJICHITIKY).

6.4.6 beToHHBIC TIOBEPXHOCTH COOPHBIX 3JEMEHTOB ()yHIAMEHTa B MECTaX MX OMOHOJIMYMBAHUS
JIOJDKHBI OBITh OYMIIEHBI OT TPYHTA, CHEra W JbJa, a MOAJeXallue CBapKe BBIIYCKH apMaTypbl H
KPOMKH 3aKJIaJJHbIX JIeTajleH - OT IPYHTa U pacTBOpA.

6.4.7 beToHHBIE CMECH W IIEMEHTHO-TIECUAHBIC PACTBOPBI, MCIIOIb3YEMbIE Ui OMOHOINYMBAHMS
IIBOB MEXAy OCTOHHBIMM OJOKaMM M  JKEJIe300€TOHHBIMH  DJIEMEHTAMH, PEKOMEHIyeTCs
MPUTOTABJIMBATh C MCIOJIb30BAHUEM OBICTPOTBEPACIOIINX IIEMEHTOB Mapku He Hmke 400 U Menkux
MECKOB.

6.4.8 Jlist 3amOJIHEHUS] BEPTUKAIBHBIX IIBOB MEXIy OJOKaMU CIEIyeT HCIOIb30BaTh PACTBOPHI,
uMerolIre ocajaxky konyca 11-13 cm, a [u1st 3aroHeHHs TOPU30HTAIBHBIX IBOB - 8-10 cM.

6.4.9 Oco0eHHOCTH TPOM3BOACTBA OCTOHHBIX PAbOT MO YCTPOHCTBY MOHOJHTHBIX (yHIaMEHTOB
MEJIKOTO 3aJI0KEHUSI B 3MMHUX YCJIOBHSX OTPaXKEHBI B pasjene 6.5.

6.4.10 TIlazyxu MexIay CTEHKaMH KOTJIOBaHa W OOKOBBIMH IOBEPXHOCTAMHU (hyHIAMEHTa,



MOCTPOEHHOT'O Ha TPYHTaX, UCHOJIB3YEMBIX 110 NPUHLUITY |, HEOOXOAMMO 3aChINaTh CBSI3HBIM IPYHTOM.

3achINKy MPOU3BOST TAIBIM MAJIOBIKHBIM CYTJIMHKOM MJIM TJIMHOM CIIOSMU TOJIIMHOK He OoJjee
20 cM ¢ TpamMbOBaHHEM KaXKIOTO0 CJIos 10 obecrieueHus mIoTHocTH He Menee 0,95. lomyckaeTcs npu
OTpHLATENFHON TeMIIepaType BO3/IyXa 3achiaTh Na3yxu KoTioBaHa cMeckio 60 % 1mo o0beMy Tajoro un
40 % Mep370T0 MECTHOT'O I'PYHTA C MOCIOHHBIM TPaMOOBaHNEM U TPOMOPAXKUBAHHEM.

6.4.11 Coopyxenne (yHAaMEHTOB MTOBEPXHOCTHOTO THIIA YCTOEB B Cilydae ucronbzoBanust COY
(Tnna cucrembl MakapoBa) IUIsl TOAEPKAHNS OCHOBAHUS B TBEPAOMEP3JIOM COCTOSIHUM (TIpHHIHI 1)
BKJIFOYAET CIIEIYIOMINI TEXHOIOTUIECKIN UK.

- YCTPOMCTBO OCHOBaHHMS (hYHAAMEHTHOH IUINTHI METOJIOM BTPaMOOBBIBaHNUS IIEOHS B OTTAsIBILUH C
MOBEPXHOCTH I'PYHT KaTKOM BHOPOYAAPHOTO IEHCTBUS;

- OTCHINKY BBIPABHHUBAIOIIETO CJI0S U3 meOHs TommmHoi 0,3 M;

- YCTaHOBKY ()YHIaMEHTHBIX OJIOKOB U OOBEAMHEHHE UX B OOIIYIO ILIUTY.

B cnywyae wucmonp3oBaHMA B KadecTBE OXJIAXKIAIOIIUX YCTPOMCTB MapOXKUIKOCTHBIX CHCTEM,
yCTaHaBIMBAEMBbIX MO IUTMTON (yHAaMeHTa B BHJIE 3MEEBUKOB, TEXHOJIOTHS YCTPOICTBa (hyHIaMEHTa
JIOJDKHA TIPeAyCMaTpUBATh!

- pa3paboOTKy KOTIIOBaHA 0] OXJIaXK/IAIOIYI0 CHCTEMY;

- OTCHINIKY II€OEHOYHON ITOIYIIKH U €€ YIUIOTHEHHE;

- YKIaJIKy TpyO OXJIQKIAIOMIeH CHCTEMBI C OHOBPEMEHHOW NPHCHITKONW WX MECYaHBIM I'PYHTOM U
€ro yIUIOTHEHHEM;

- IIOCBINKY KOTJIOBAaHA C TIOCTIONHBIM YIUIOTHEHUEM;

- YCTaHOBKY ()yHIAMEHTHBIX OJIOKOB U MX OOBEIMHEHHE.

OTchIIKy KOHyca M ydYacTKa ITOJXOJHOH HAchlll PEKOMEHAYETCSl MPOW3BOIUTH B XOJOIHBINA
MEepUOJI ToJIa.

IToBepXHOCTHYIO TEPMOMU3OJIAIUI0 OTKOCOB KOHyca M OepM, YCTpauBaeMyl0 B COYETaHHH C
OXJTAKIAOIIMMHU YCTPOHCTBAMH, PEKOMEHIYETCS OCYIICCTBIATh U3 ciiost Topda tommuuon 0,4-0,5 M,
YKPEIUICHHOT'0 Ha OTKOCax KaMeHHOH HaOpPOCKOW MOIIHOCTBIO 710 1 M, Ha IUTONIaaKax - CIOEM KaMHs
TommuHOH 0,3 M.

6.5 Oco0eHHOCTH TPOM3BOACTBA OETOHHBIX padoT

6.5.1 beronHsle U xene300eTOHHBIE pabOTHI MO0 BO3BEACHHIO (YHIAMEHTOB B 3UMHHUX YCIIOBHSX
ClIelyeT MPOU3BOANTH, pyKoBoAcTBYsch ykasanmsmMu CHwull 3.03.01-87, B coorBerctBuu c IIIIP, B
KOTOpPOM, KPOME TEXHOJIOTUH PUTOTOBIICHUS U YKIAJIKH OCTOHHOI cMecH, TOIDKHBI OBITh IPUBEICHBI:

- C10CO0 U TeMIepaTyPHO-BIAKHOCTHBIA PEXUM BbIJIEP)KUBaHUS OETOHA;

- TaHHBIE 0 MaTepHalie ONaTyOKH C y4eTOM TpeOyeMbIX TeIJION30JIAMOHHBIX [TOKa3aTeseH;

- JAHHBIC O TCIIONU3OJIAIIMOHHOM YKPBITHU HeOl'[aHy6J'leHHI)IX HOBerHOCTeﬁ;

- CXeMa pa3MeIeHUs] TOUYEK, B KOTOPBIX CIIeIyeT U3MEPSTh TeMIleparypy OeTOHa, 1 HANMEHOBaHHMS
npUOOPOB IS €€ U3MEPCHHUS;

- TpebyeMast MPOYHOCTh OETOHA KOHCTPYKLHUH K HaYajly X 3arpyKeHUs.;

- CPOKH U MOPSIIOK PacHalyOJIMBaHUS U 3arPy>KEHUS] KOHCTPYKIIHH.

B ciywae mpuMeHEHHs DIEKTPOTEpMOOOpabOTKM OETOHa B  TEXHOJIOTHYECKHX —KapTax
JIOTIOJTHUTEIBHO YKa3bIBAIOTCSL:

- CXEMBI pa3MEIICHHS U MTOJKITIOYCHUS IEKTPOJOB HIIH IEKTPOHArpeBaTeie;

- TpebyeMast IIeKTpUIEecKast MOIIIHOCTb, HAMIPSKEHHUE, CHIIA TOKa,

- THII TIOHWKAIOLIETO TpaHC(opMaTopa, CEYCHNE U JUTHHA IPOBO/IOB.

6.5.2 TIpo4HOCTH OMOHOJIMYMBAIONIETO PacTBOpa WM O€TOHA K Hadaldy BO3MOXKHOTO 3aMep3aHus
JIOJDKHA YKa3bIBaThCsl B MPOEKTE KOHCTPYKLMK (pyHaameHnToB wiu B [1IIP 1 cocTaBnsiTh OT NpOeKTHOM
MPOYHOCTH IJIsI OCTOHHBIX U JKEIe300CTOHHBIX CBaMHBIX 3JeMEHTOB (hyHIaMEHTOB He MeHee 70 %, a
JUISL KEJIe300€TOHHBIX POCTBEPKOB M BEPXHEH 4YacTH CBaHBIX AJIEMEHTOB, DPACIOJIOKEHHBIX Haj
rpyHTOM, - He MeHee 80 % TpH yCJIOBUM, YTO O Hayajga IMpPOITycKa DKCIUIyaTallMOHHBIX Harpy3oK
pacTBOp Win OeTOH HabepeT MPOEKTHYIO TPOYHOCTh B PE3YJIbTaTe MOCIEIYIONIErO TBEPACHUS.

B rtex cimywasx, xorga (yHIAMEHTHl WM OE3pOCTBEPKOBBIC OIOPHI IOUICKAT 3arpy:KEHHIO 10
HACTYIUIEHHs TEIUIOr0 BPEMEHH Tojia, Tpedyercst o0ecrednTs 10 3aMep3aHusi OETOHA €ro MPOYHOCTh,
npenycmorpennyto [I1P.

6.5.3 B 3UMHHX YCIIOBHSX [OIyCKAeTCs TNPHUMEHATh UL YCTpOWcTBAa (PYHIaMEHTOB MEJIKOTO
3aJI0)KE€HHs, POCTBEPKOB W CBAiHBIX 3JIEMEHTOB B BEYHOMEP3IBIX TIPYHTaX, HCIOIb3YEMBIX IIO
npuniuny I, 6eToHHBIe cMecH (C m00aBKaMH HUTPUTA HATPHUS M MOTAIIa), TBEPACIOIINE MPH HUZKUX
OTpUIATENBHBIX TEMIIEpaTypax Bo3ayxa. s OeToHMpoBaHUs OypOBBIX CBail B HCIONB3YEMBIX IO
NPUHLOUIY | BEUHOMEP3MBIX IPyHTax JOIyCKAeTCsl MPUMEHATh CMECH C J00aBKoi motama a0 3 % or
Macchl [IEMEHTa.



beToHBl € TPOTMBOMOPO3HBIMH JOOAaBKaMH pa3pelaercsi HPUMEHSTh IpPU YCIOBHH, 4YTO JIO
MOMEHTa TpUOOpeTeHHss HMH TMPOYHOCTH He Menee 5 MIla obecmeunBaeTcs Temrieparypa HX
TBepJeHUs He Huxe Munyc 15 °C.

6.5.4 IlpumeHeHne OETOHOB C IPOTHMBOMOPO3HBIMHU J100aBKaMu Ul 3JIEMEHTOB (pyHIaMEHTOB U
OII0p, PAcCIOJIOKEHHBIX BHE 30HBI KOHTaKTa C HCIIOJIb3YEMBIMH IO NPUHLUIYY | BEe4HOMEp3IbIMH
TPYHTaMH, BO3MOKHO TIPH COOIIOICHUH CIICIYIOIINX yCIOBUI:

- obmiee Komm4IecTBO 100aBOK (He Ooiee 12 % OT Macchl IieMeHTa) JOKHO HasHayaThes o CHull
3.03.01-87 B 3aBUCHUMOCTH OT TeMIIEPATypHI TBEPACHUS OCTOHA B TIEPHO BEIICPKUBAHHUS,

- TOBEpXHOCTH O€TOHa, He 3aIlWIICHHBIC OMAyOKOW, NOJKHBI OBITH YKPBITHI BO H30€)aHHE
BBEIMOPa)XHBAHUS BIIarH Ha MEPHOA 10 Habopa OETOHOM pacdeTHON IMPOYHOCTH.

6.5.5 CocraB OeTOoHHOW cMecH C A0OaBKaMH MOAOMPAIOT, PYKOBOACTBYSCH ykasanusmu CHull
3.03.01-87, CHull 3.06.04-91, BCH 83-92.

6.5.6 TpaHcropTUpoBaHHE OETOHHOM CMECH B 3UMHEE BpeMs JIOJDKHO MPOU3BOJIUTHCS TOJIHKO B
YTEIUICHHOW 3aKphITOi Tape. BeToHHyI0 cMech C NPOTHBOMOPO3HBIMH J100aBKaMHu JOITyCKaeTCs
TPaHCIIOPTHPOBAThH B HEYTEIUIEHHOH Tape.

[Tpo1OKUTENBEHOCTD TPAHCIIOPTUPOBAHUSI CMECH YCTAHABIMBAECTCSI CTPOUTENILHOM JabopaTopueii B
3aBHCHUMOCTH OT JIOITyCTUMOH IMTOTEPH €€ TOABIKHOCTH I10 YCIOBHUAM YKIIAAKHU U YIDIOTHEHUS.

6.5.7 Ilepen yknankoit 0ETOHHOH cMecH HEOOXOAUMO MIPOBEPUTH U IPUHSATH:

- 10 aKTaM Ha CKpPHITEIE pabOTHl KOHCTPYKTHBHBIC 3JEMEHTHI, KOTOpPBIE 3aKpPBIBAIOTCS
YKJIagpIBaéMOU CMechi0 (IIOATOTOBICHHOE OCHOBAHWE B KOTJIOBAHAX WM B CKBAKMHAX, BBIMYCKH
apMaTypsl CBaHBIX 3JIEMEHTOB, apMaTypy ILIUTHI, 3aKJIaAHbIEe ETAIH U T. I1.);

- TIPaBIJIBHOCTh YCTAHOBKM M HaJJIe)Kalllee 3aKperUieHHe apMaTypHBIX KapKacoB, ONMANYyOKH U
MOJIJIEP)KUBAIOIIUX €€ KOHCTPYKIHMI;

- TOTOBHOCTB K paboTe BCeX CPeNICTB IPUTOTOBJICHUS, TPAHCIIOPTUPOBAHUS U YKJIQJAKH CMECH.

OnanyOKy ¥ apMarypy 1epe] OETOHHPOBAaHUEM OYMILAIOT OT CHera M Hayeau (Hanmpumep, rnojadei
CTPYH TOPSUEro BO3/yXa MO Ope3eHTOBOE MM MOJIMITHICHOBOE YKPHITHE 1O MOMEHTA BBHICYIINBAHHUS
TIOBEPXHOCTEH), apMaTypy - OT pkaBunMHBI. He nomyckaercst yaanare Hajeb C IIOMOIIBIO apa WiIN
ropsiaeit BOJBI.

6.5.8 dyHIaMEHTHI M UX 3JIEMEHTHI ClieyeT OCTOHHpPOBATH MOCIOWHO TAaKUMH TEMIaMH, YTOOBI
Pa3HOCTh TEMIIepaTyp yKJIaJbIBaeMbIX APYT Ha Jpyra cjioeB OETOHHOW cMecu He mpesbimana 10 °C
IpU TEPMOCHOM BBIICPKMBAHUM OCTOHOB WJIM NPUMEHEHHHM OCETOHOB C NPOTHBOMOPO3HBIMHU
nmobaskamu 1 20 °C mpu mocneayromeM ooorpese OeToHa.

BeronHyro cMech MpH TEPMOCHOM BBIICPKUBAHHHN JIOITYCKACTCS YKIAIBIBaTh HAa MCIIOIB3YEMBIE TIO
npuHouny Il BedyHOMep3ible TPYHTHI M CKaJIbHBIE TPYHTBI, €CIM MO pacueTy B 30HE KOHTAKTa C
OCHOBAHHEM B IEPHO/ BhIICPKHUBaHUs OeTOHA OyaeT obecrieueHa Temmneparypa Boiiie 0 °C.

TpeOoBaHue O TONOXKUTEIBHOW TEMIEpaType B 30HE KOHTAaKTa C OCHOBAHUEM SIBIISETCS
HEeo0s3aTeNbHBIM, €CITM UCIIOJBb3YIOT OETOHHYIO CMECh C MPOTHBOMOPO3HBIMH JIOOaBKaMH ISl BCETO
(yHAaMEHTa MM TOJNBKO JUIS €ro HWXKHETO CIIof BhICOTOW 10 0,5 M, YJI0KEHHOTO Ha MEeCYaHyl WIN
111e0EHOYHYIO MOJrOTOBKY TOJIIUHOM 10 10 cMm.

6.5.9 Yxiamka OCTOHHOH CMECH C TOCIEIYIONIMM IPOTPEBOM AOMYCKaeTCsl Ha OYHINEHHBIC OT
CHETa M HaJleld BeUHOMEP3JIbIe U CKaJIbHbIE TPYHTHI, HA O€TOH CBal{HBIX JIEMEHTOB IIPU YCIOBHH, YTO
K Hadasry IporpeBa Temieparypa OETOHHON CMECH B 30HE KOHTaKTa ¢ TPYHTOM MM OeTOHOM OyzeT He
HIwke 1utoc 2 °C.

B mepron oTpunaTensHBIX TEMIIEPATyp BO3AyXa BCE OTKPHITHIE TOBEPXHOCTH (DYHIAMEHTOB WIIH UX
JJIEMEHTOB IIOCTie OKOHYAHUS OCTOHHPOBAHMS, a TakKXKe Ha BpEMs IEepephbIBOB B OETOHUPOBAHHU
HEOOXOAMMO TIIATENBHO YKPIBATh TEINION30JSIIIMOHHBIM MaTepHaioM (IOJIMMEPHO# MIICHKOU, ToJIeM,
pybepouaom u Ap.) u yTemsaTs cornacHo [1T1P.

6.5.10 TemmnepaTypHO-BJIaXXHOCTHOE BBIICP)KUBAHUE TBEPJCIONIETO OETOHA MPH OTPHUIATEIbHBIX
TEMIIEpaTypax Cpeibl AOIyCKaeTCs TPOU3BOIUTS!

- crlocoboM TepMoca;

- C IPUMEHEHHNEM NPOTHBOMOPO3HBIX JJ00aBOK;

- C DIEKTPOTEPMOOOPAOOTKOM OeTOHA;

- ¢ 000rpPEBOM TrOpsIYUM BO3/LyXOM B TETUIAKAX.

[Ipu BEIOOpPE ONMTHMANBEHOTO CHOCO0a BBIACPKUBAHMS OCTOHA PEKOMEHIYETCS B COOTBETCTBHUU C
npuinoxenneM 8§ CHull 3.03.01-87, B mepByro odepenp, HCCIENOBATH BOZMOKHOCTh HCIIOIB30BaHU
crocoba TepMoca WK TepMoca ¢ JT00aBKaMHU-YCKOPUTEISIMH TBEpICHHSA. B ciaydae HEBO3ZMOKHOCTH
MOJMYyYUTh C HUX MOMOIBI0 TpeOyeMyro MPOYHOCTh OETOHAa B 3aJaHHBIE CPOKHM HEOOXOIMMO
paccMOTpeTh 11es1eco00pa3sHOCTh IPUMEHEHHS OCTANBHBIX CIIOCOOO0B.

6.5.11 BeimepxuBanne 6eToHa MOHOJIMTHBIX 3JIEMEHTOB (PyHIAMEHTOB CIIOCOOOM TepMOca JOIKHO
MPOM3BOJIUTHCS C COOJIIOICHUEM CIIEYIOIUX TPEOOBAHHNA:



-  KOHCTPYKIIMM HEOOXOJMMO VKPBIBaTh TEIUJIOM3OJSIME HEMEIJICHHO IOoC/ie OKOHYaHUS
6eTOHMPOBAHUS;

- TEpMHYECKOE CONPOTHBIIEHHE YKPBITHS W ONATYOKH JOIDKHO 00ECHEeYUTh COXpaHeHHe B OeToHe
MOJIOKUTEIBHON TEMIEPaTyphl IO MOMEHTA JOCTH)KEHHS UM 33/IaHHOM IIPOYHOCTH;

- U151 oOecIiedeH sl OJJMTHAKOBBIX YCJIOBUH OCTBIBAHMS BCEH KOHCTPYKIMH POCTBEPKOB M HACAJJOK UX
pedpa u yIiisl clIeayeT JOTOHUTEIFHO YTEIUINTD;

- omanyOKy, a TaKXe YKpBITHE C HEONATyOJICHHBIX ITOBEPXHOCTEH KOHCTPYKIMH HEoOX0anMo
yIaIIATh HEe paHee, 9eM OeTOH MproOpeTaeT 3aJaHHyI0 IPOYHOCTb.

6.5.12 Ilpu HEmoCcTaTOYHOM 3 (HEKTUBHOCTH BEIIEPKUBAHIA OeTOHA (DYHIAMEHTOB B HX JIEMEHTOB
CI0COO0M TEPMOCA C YCKOPUTEIEM TBEPACHUS CIEAYET IPHMEHSTh 3JIEKTPOIIPOTPEB.

Temmepartypa 6eToHHON cMecu 6e3 100aBOK K Hadally MPOTpeBa Mocie €€ yKIAAKH B (pyHIaMeHT
WJIM POCTBEPK JOJDKHA ObITh He Hike Tuttoc 10 °C.

Temneparypa OeToHHOW cmecH 0e3 00aBOK, MOJUIEKAIEi AJIEKTPONPOTpeBy, NPH YKIAAKEe B
CKBQ)XMHBI B TPYHTaX, HCIOJIb3YEMBIX 110 NpUHIUIY I, momkHa ObITh He BbIme mioc 2 °C.

6.5.13 Haubonee 3((eKTHBHBIM U 3KOHOMHYHBIM CIIOCOOOM 3JIEKTPOTEPMOOOPAOOTKH IIIEMEHTOB
(yHIaMEHTOB SIBIISIETCS AJIEKTPOJHBIA IPOTrpeB. DIEKTpoTepMooOpaboTka OeToHa (hyHAAMEHTOB M MX
JJIEMEHTOB TaKUM CIIOCOOOM [OJDKHA BBINMOJNHATHECS IO CHENWATbHO pa3pabOTaHHOMY H
YTBEPKAEHHOMY B ycTaHOBIeHHOM ropsinke [P ¢ 06s3aTenbHbIM BKIIIOYEHHEM pasjienia 0 TeXHHUKE
0e30IacHOCTH.

ITpn HEeoOXOAMMOCTH TOMYYEHUs cpa3y Iocie Iporpesa npodHoctu 6erona ot 50 mo 70 % ero
MapKid PEKOMEHIYETCs, KaK MpaBWJIO, NPHUIOTOBIATh OCTOHHBIE CMECH Ha BBICOKONPOYHBIX M
OBICTPOTBEPACIONINX IIEMEHTaX, MPUMEHSITh COCTaBbl C MHHHUMAJIbHO BO3MOXHbIM B/Il, BBOOUTH B
CMeCh J1I00aBKH-YCKOPHUTENN TBEPACHUSL.

Jlyist monmydeHust Toclie mporpeBa npo4yHocTH O0etoHa cebiie 70 % ero Mapku cienyeTr noaduparb
COCTaB CMECH Ha MapKy BBIIIE YKa3aHHOH B IIPOEKTE.

6.5.14 Ilpu TBepaeHun OeTOHa B HIATpax MM TeIUIAKax Ha ypoBHe 0,5 M OT HH3a OTpaXKICHUS
HEoOX0AMMO IMOJ/IepXKHUBATh TeMueparypy He Hike 1wioc 5 °C. IIpogomKuTenbHOCTh BBIIEP)KUBAHUS
0eToHa ompeneNsioT B 3aBUCUMOCTH OT €0 TEMIIepaTyphl B HU)KHEH 4acTH TEIUIIKa.

KoHCTpyKInio marpoB WM TEIUISKOB BBIOMPAIOT B 3aBUCHMOCTH OT pa3MepoB B (OPMBI
OGeroHUpyeMbIX (DYHIAMEHTOB M POCTBEPKOB, MECTHBIX YCIOBUM M BO3MOXKHOCTEH CTPOMTEIBHON
OpTaHM3AIHH.

6.6 OdecnieueHue kayecTBa padoT

6.6.1 KoHTponb kadecTBa pabOT MO BO3BEACHHUIO OMOP JOJKEH OCYHIECTBIATHCS COTIACHO
tpeboBanusm CHull 3.06.04-91, CHull 3.02.01-87, CHwull 3.03.01-87 u mnpuBeIcHHBIM HIDKE
JIOTIOJTHUTEIIBHBIM YKa3aHHSIM.

6.6.2 Jlo mpuema CKpBITHIX padOT 3ampernaeTcst IPOU3BOJUTH MOCIEAYIONIe paboThl, B TOM YHCIIE
JO TPUEMKH TPOOYPEHHBIX CKBaXXMH HE JIONYCKAeTCs YCTaHABJIMBATh M OMOHOJMYUBATH HJIH
OCTOHHPOBATH B CKBAKMHAX CBAWHBIC IICMCHTHL.

MaxkcuManbHO JOMYCTHMEIC IMEPEPHIBEI MEXKIY OKOHYAHHEM CKPHITHIX pa0OT, WX TMPHEMKOH H
HayaJloM TIOCIEeNyIONMX pabdoT JOJDKHBI Ha3HA4aTbhes HCXOAS W3 YCIOBMH HEJIOMYIICHHS B
3aKOHYCHHBIX JJIEMEHTaX (DYHIAMEHTOB HM3MEHEHHWH, KOTOpBIE MOTIH OBl OKa3aTh OTpHIATEIHFHOE
BO3ZCHCTBUE HA HAJIS)KHOCTh U JOJITOBEYHOCTH OTIOP.

Ecmm mocne mpueMKH CKPBITBIX paboOT MOCIENyoNe padoThl HAaYaThl IIOCHE UIATEIFHOTO
nepepepiBa, HEOOXOAMMO HAa3HAUYUTh IIOBTOPHYIO TIPHEMKYy, HampuMep, CKBaXWH, Ha OOKOBOU
MOBEPXHOCTH U Ha JTHE KOTOPBIX 00pa30oBaiack HajleIb WM 3aMep3LINi OypOoBOH IIIaM.

6.6.3 Jlns oOecreueHus HOOPOKAYECTBEHHOTO YCTPOMCTBA CBAaWHBIX DJIEMCHTOB OJIKHBI OBITH
MPOKOHTPOJINPOBAHBI M IOKYMEHTAIEHO O(OPMIICHBI:

- COOTBETCTBHUE (haKTUYECKUX Pa3MEpOB MPOCKTHHIM 3HAYCHUSIM AMAMETpa M TTyOWHBI CKBaXXUH U
CBaMHBIX AJIEMEHTOB, MOJJISKAIIMX 3arTyOJICHHIO B TPYHT;

- Ka4eCTBO OYMCTKH 3JIEMEHTOB OT CHEr'a, IPyHTa U MaCIISTHBIX IIATEH;

- Ka4eCTBO OYNCTKH NPOOYPEHHBIX CKBAXXHH OT OypOBOTO IIJIaMa U HaJleeH;

- cooTBeTCTBHE (DAaKTUUECKH TPOHACHHBIX CIIOEB TPYHTa CJOSAM, yKa3aHHBIM B IIPOEKTE, C
(hukcarield OTMEUYEHHBIX OTKIIOHEHUH;

- COCTaB, TeMIepaTypa W KOHCHUCTEHIINS OMOHOJHMYMBAIOIIETO pPACTBOPA, MPUMEHSIEMOTO LIS
3aMOJIHEHHUST 33a30pPOB  MEXAY JJIEMEHTAMH M TIOBEPXHOCTBIO CKBOKWH WM OETOHHOM CMecH,
NpeHa3HAYCHHOH [UIsl YKJIaJKH B CBau-000JI0YKH WIIN B CKBAKUHBI,

- crmoco0 M Ka4yecTBO 3alOJIHEHHWS PACTBOPOM MM OETOHHOW CMEChI0 CKBaXHH JIO YPOBHS,
MPEeAyCMOTPEHHOTO MPOEKTOM (DYHIAMEHTa;



- COOTBETCTBUE (DAKTHUECKOTO TIOJIOKEHUsI CBAMHBIX 3JEMEHTOB WM apMaTypHBIX KapKacoB
MPOEKTHOMY;

- HaJM4yhe TEPMOMETPHUYECKHX TPYOOK C ILENbI0 KOHTPOJIS 3a W3MEHEHMSMH TEeMIEepaTyphbl
UCIIONIb3YEMBIX 110 MPUHIMITY | BEYHOMEP3JIbIX IPyHTOB OCHOBAaHUS;

- CBOEBPEMEHHOCTb 3aII0JIHEHHS )KYPHAIOB PadOT U IpYTroi HCIOJIHUTEIBHON TOKYMEHTALUH.

6.6.4 Jlnsa ONEHKM NPOJOJDKHTENFHOCTH MEPHOAa OT OKOHYAaHWS paboT MO yCTAaHOBKE CBAaHHBIX
3JIEMEHTOB B CKBXXHMHBI WJIH yKJIaJIke OETOHHON CMECH B CBan-000JIOUKH WIIM B CKB)KMHBI U JI0 Havyasa
3arpy’K€HHUs CTPOUTENBHBIMH WM SKCIUTYyaTAllMOHHBIMH Harpy3KaMH TPHHATOH IO aKTy OIIOpHI
PEKOMEHIYETCsl IOJIb30BAThCSl 3HAYEHMAMH OTHOCHTENBHOH MPOYHOCTH pacTBOpa WM OeToHa
(cormacao mpunoxkenmro 16 CHull 2.03.01-87), mpencraBisiomeii B NPOLEHTaX OTHOIICHUE
MPOYHOCTH 00pasnoB, TBepaeBmHUX 7, 28 m 90 cyT mpHW pasHBIX TeMIepaTypax, KOTOpBIE MOTYT
BCTPETUTHCS B ITPAKTUKE CTPOUTEIHCTBA (DYHAAMEHTOB, K Mapke OeToHa.

3HaueHHsT OTHOCUTEIBLHOMN IMPOYHOCTH OMOHOJJHUYUBAIOIIUX PaCTBOPOB HIIHU 6CTOHOB JOJI>KHBI
YTOUHSATHCS. AKCIIEPUMEHTAJIbHO B 3aBUCHMOCTH OT MX COCTaBa, MapKH IPHUMEHSIEMOrO LEMEHTa H
MPOJIOJDKUTENEHOCTH TBEPCHHUS 00pa3LoB.

6.6.5 Caenmenuss o TpeOyeMol K Hadaly 3arpy>XeHHUsl OIOp IPOYHOCTH OMOHOJIMYUBAIOLIETO
pacTBOpa M MEP3JIOro TPYHTA B 33/I€JIKE 3JIEMEHTOB JIOJDKHBI OBITH IIPUBECHBI HA YEPTEXE OIOp HITH B
MIPOEKTE IMPOM3BOACTBA PAOOT MO MX BO3BEICHHIO.

6.6.6 IIpu mpousBoacTBe paboT MO yCTpoicTBY (PyHIAMEHTOB OMOP MOCTOB CIEAYyeT cOOMI0IaTh
IpaBUjia TEXHUKH OE30MacHOCTH M TPOW3BOJACTBEHHOW CAHUTAPUH, W3JIOKCHHBIE B JEHCTBYIOIINX
HOPMATHUBHBIX ToKyMeHTax u B IIIIP mo coopykeHUIO KOHKPETHOTO OOBEKTa.

Ipunoorcenue A
(pexoMeHyeMoe)

MPOIHO3 MHOI'OJIETHUX U3MEHEHUI TEMIIEPATYPbI BEYHOMEP3JIBIX
I'PYHTOB BCJIEACTBUE HAPYHIEHUSL, YCJIOBUU TEIVIOOBMEHA ITIOCJIE
MNOCTPOUKHU MOCTOB

A.1 Pernonsl ¢ NOBBIIIEHHBIM CHETONIEPEHOCOM

A.1.1 B mHacrosimem paszerne HMpUIOKEHHS A COAep)KaTcs PEeKOMEHAAIMH MO pacdeTy 3HadYeHUH
TEMIIEpaTyp BEYHOMEP3JbIX TPYHTOB, HCIOIB3YEMbIX II0 TNPHHOMITY | B KadecTBE OCHOBAHUH
(yHIAMEHTOB OIIOp MOCTOB B PErHOHAX, TJIe 00BeM CHeronepeHoca Gombime 200 M/

A.1.2 HeoOxomuMyro s pacyeToB HECYIICH CIIOCOOHOCTH W YCTOWYMBOCTH OCHOBAHHIA
TEMIICPATYPY BECUHOMCPIJIBIX I'PYHTOB CICAYET ONPECACIATH, YUYUTBIBAA TPHU XapPaKTCPHBIX COCTOAHUA
MX TEMIEPaTypHBIX MOJIEH: TpeielIbHOe, Ha4aJIbHOE ¥ BPEMEHHOE.

IlpedenvHomy cocmoanuo COOTBETCTBYET TEMIIEPaTypHOE TIOJIé BEYHOMEp3JBbIX TI'PYHTOB B
mpejenax Iepexoja uepe3 BOJOTOKH, KOoTopoe (OpMUpPYETCs B TMOCIEJHHH TOJ pacueTHOH
MIPOJIOJKUTENEHOCTH 3KCIUTyaTallnl MCKYCCTBEHHOTO COOPY)KEHHS: K OKOHYAHHIO TEIUIOT0 NepHoja
roja, T. €. Ha | OKTSOps AJIst ONpeeNIeHns] pacdeTHOM TEeMIIepaTypbl IPYHTOB Ha Pa3iIMYHOM IITyOnHE 1
IyOMHBI OTTauBaHUS; K OKOHYaHUIO XOJIOJHOTO MEPHO/a rofa, T. €. Ha 1 ampens - Aist onpeaeneHus
TITyOWHBI IPOMEP3aHUsL.

Hauanvnomy cocmosinuio COOTBETCTBYET TEMIIEpaTypHOE IOJNE B IEPBBIA IO WJINM B OJUH M3
MOCJIEAYIOMMX 2 - 3 JIeT 3KCIUTyaTallud COOPYXKEHWs, B KOTOPBIH MOCTyHaeT MakCHMyM TeIUla B
I'PYHTBI OCHOBAaHUA B PE3YJIbLTATEC JIETHEHN OTCHINKU HacCbII, HAPYHICHUA MOXOPaCTUTCIILHOI'O IMTOKPOBa,
TETUIOBBIJICJICHHUS TBEPACIONIEro OETOHA U T. 1.

Bpemennomy cocmosinuio COOTBETCTBYET TEMIIepaTypHOe Iolie, (pOpMHUpYIOLIeecss B Pa3IHyHbIe
XapaKkTepHble NEPHOJAbl CTPOMTENLCTBA WIIM OKCIUTyaTallud COOPY)KEHHH, KoTopoe Tpeldyercs
ONpPENENUTh MpPU PEUICHWH TPaKTUYEeCKUX 3ajad, HalpuMmep, TeMIeparypHoe Tojie Iocie
MCKYCCTBEHHOT'O OXJIQXKACHHS TPYHTOB B TEXHOJIOTHYECKUX LIETISX.

A.1.3 Pacuetsl TemmepaTypHbIX MOJEH Al BCEX TPEX COCTOSHUM, MEPEeYUCIeHHbIX B 1. A.1.2,
CJIEyeT MPOM3BOANTH, HCXOJS U3 TPEXMEPHOTO PACIpENENICHHsI TEMIIEpaTyp B TPYHTaX OCHOBAaHHM,
XapaKTepU3yeMOoro TpeMs STMI0paMH U3MEHEHHS TEMIIepaTyp 10 TIyOonHe (pucyHOK A.1).

Omopa 1 (ceuenus |-l) xapakTepusyer paclpeqelieHHe TeMIepaTyp B 30HE OOJBIION IDIOMIATH C
OJMHAKOBBIMU YCJIOBHSIMH Ha TMOBEPXHOCTH. B 3TOM ciydae kK KOHIy Teruioro rnepuoja rona (Ha
Hadaixo OKTAOps) oOpa3yercss Tayjas 30Ha B IpefesiaXx IeATeNBbHOrO CJIO0S C COOTBETCTBYIOIIEH
ryOuHol orramBamms Oy, mamee mo riyOmHBl 10 M Temmeparypa t IJIaBHO HM3MEHSETCS, a HHKE
riryouHs! 10 M ocTaeTcst MOCTOSIHHOM;

smropa 2 (ceyenust |1-11) xapakrepusyer paciipeziesieHue TeMIieparyp B IpyHTe PyCJIOBOM 4acTH, Ie



UMeeTCsl TAIUK. B 3ToM ciiydae k KOHIly TemJIoro nepuoja roja oopa3yercs CIUIOLIHAs Tanas 30Ha JI0
HH3a TaJlnKa, Jlajiee TeMIIepaTypa IpyHTa IUIaBHO M3MeHseTcs Ha riayouHy a0 40 M, a riuyoxke 40 M
TEMIIEpaTypy MOKHO CUUTaTh IOCTOSHHOM. B OTHENbHBIX ciydasx IiiyOMHa Tanod 30HBI MOXKET
npessimaTh 40 M, TP 3TOM 30Ha ITOCTOSTHHOM TEMIIEpaTyphl CYIIECTBEHHO OHIKAETCSL;

samopa 3 (ceuenust II-111) xapaktepusyer pacmpeneneHne TeMmmepaTyp B mpeaenax OeperoBoit
YacTH PAIOM C pyciaoM. B stom cimywae no rayOunsl 40 M TemmepaTypa MOKET M3MEHSTHCS MO
pa3NuYHBIM 3aKOHAM: HaIlpUMep, MOJKET 00pa30BBIBATHCS MEp3iasi 30HAa B BEPXHEH 4acTH, a HIXKE, 10
OTIpEeIeTICHHOM ITyOHHBI, 00pa30BBIBATHCS TANUK.

AT el T

Pucynok A.1 - XapakTepHoe TeMepaTypHOE I0JI€ U S0Pl H3MEHEHUS TEMITEpaTyphl Ha KOHEI]
TEIUIOTOo reprofa roja (Ha 1 okTa0ps) o TiTyOuHe 3aJIeraHus TPYHTOB B €CTECTBEHHBIX YCIOBHUIX
BJIOJIb OCH MOCTOBOTO TI€pPexo/ia

A.1.4 Pacuer TemmepaTypHBIX TIOJE€H B TpPyHTaX OCHOBaHMHA MOCTa CIIEAyeT IPOU3BOAUTH
YUCICHHBIMH METOJaMHM, HCTIONB3Ys, Hampumep, mporpammsel [A.3.1, A.3.2]. Jlomyckaercs pacder
MPOU3BOIUTH MPUOIMKEHHBIM METO/IOM, U3JI0KEHHBIM B II. A.1.5.

A.1.5 lnsa npuOIMKEHHOTO pacueTa TeMIIePaTypHBIX MMOJICH Ceayer:

a) IUIOIA/b MEepexoa Yepe3 BOJOTOK pa3/ieuTh Ha 30HBI, B TpeJiellaX KOTOPBIX MOXHO CUHMTAaTh
MOCTOSTHHBIMU TPaHUYHBIE YCIIOBHSI, XapaKTepH3yeMble TeMIepaTypoil cpensl (BO3ayXa WM BOJBI) C
YUETOM COJIHEYHOH pajualuy, UCIapeHUH M yCIOBUI TeruiooOMeHa (IpH HAJIWYMU WM OTCYTCTBUH
PacTUTEIBHOTO WM CHEXKHOT'O TOKPOBA W T. M.). DTa olepanysi OJMHAKOBA KaK ISl MPHOIMKCHHBIX
pacyeToB, OTpa)kKaeMbIX B HACTOSIIEM IYHKTE, TaK M JUI1 TOYHBIX METOJIOB, OTPAKAEMBIX B II. 4, 4TO
obecrieunBaeT eJMHCTBO M01X0/1a U BO3MOXXHOCTh B3aHMOKOHTPOJIS;

0) Ui KaXI0H 30HBI aHAINTHYECKUM HIIM YUCICHHBIM METOJOM (HAampHUMep, C HCIIOJIB30BAHHEM
nporpaMmbl [A.3.3] wmm Ke HA OCHOBAaHWH HATYPHBIX JaHHBIX IOCTPOWTH SIIOPY paclpeleIeHus
TeMIepaTyphl TpyHTa 1o Tayounae (dmopa 1 Ha A.1) B yCIOBHAX TOJHOW H30JIMPOBAHHOCTH JaHHON
30HBI OT COCEAHMX. [ KaJoro KIMMaTHYeCKOro paiioHa PEeKOMEHIyeTCs 3apaHee IMOJCYMTATh
TpedyeMoe KOJMYECTBO SITIOpP. DMIOPHI ODKHBI XapaKTEepPU30BaTh PAacHpe/ieieHHe TeMIIepaTyphl 1o
rIyOMHE B 3aBUCHMOCTH OT BHJIa COCTOSTHUS (CM. 1. A.1.2), JuIs KOTOPOTO MTPOU3BOAAT pacyer;

B) OIpPEICIUTh XapakTep pachpeieiicHus Temreparypbl t mo riiyOMHE OCHOBaHHS B Ipeaeiax
0001 30HBI Iepexoja 4epe3 BOJOTOK, CYMMHPYS SHIOpPHI OTIENbHBIX 30H. s sToro Ha ruiane
nepexofa HameudaroT Touky O (ofHY WM HECKOJbKO) (pHUCyHOK A.2), B KOTOPOH (KOTODBIX)
BBIYUCILIIOT TeMIepaTypy Ha riryouHe d, ucrnonb3yst hopmyiy

S tA
t_ i=1

—W-Ftbr (A.1)



rae tj - Temnepatypa rpyHTa Ha Tiyoune d, onpezensemas 0 OJHOMEPHOU 3MMIOpe s i-il 30HBI,
MOCTPOCHHOM ¢ yueToM ykazaHuil m. A.1.2. DOmriopel cieqyeT MoJydaTh AHANUTHYECKUM WU
YHCJIECHHBIM METOJIOM B COOTBETCTBHH C II. A. 1.5, 0;

Aj - momank i-il 30HbL;

N - 9KCIIO 30H B y4acTke pagauycom 2d;

1, - TeMmepaTypHas qo0aBKa 3a CUET BIHMSHUS 3JICMEHTOB IMTOBEPXHOCTEH, pACTIOIOKECHHBIX B TOJIIE
TpyHTa (CTEHKH BO3MYITHBIX TOJIOCTEH, JKAUAKOCTHBIX, OXJIAKIAIOMINX YCTAHOBOK H JIP.)

;tjAj

° 4rd?

tj - TeMmneparypa rpyHTa Ha INTyOMHE, YMCJIEHHO PaBHOM paccTosgHMIO Toukd O 110 s/eMeHTa
OXJIaXKJAIOLIeH TOBEPXHOCTH (IPHHUMAETCS B COOTBETCTBHH YKa3aHUSAMU O OIPEAEICHHIO {j);

Aj- niomans oxJj1axkaaroueil oBEpXHOCTH;

M - 9UCII0 OXJIAXKAAIOIINX TTOBEPXHOCTEH.

Jl71s1 moBepXHOCTEH, PaCIIONIOKEHHBIX B TOJIIIE IPYHTA, IJIs1 KOTOPHIX YUHUTHIBAE€TCS TEMIIEpaTypHast
nobaBka t, B popmysie (A.1), pekoMeHIyeTcs yYUTBIBaTh ClIeyoLIee.

Ecnu Touka B KOTOpol HEOOXOANMO OIIPENEIIUTh TEMIIEpaTypy, PacloIoKeHa OJIiKe K OTHOMY U3
JJIEMEHTOB yKa3aHHBIX MMOBEPXHOCTEH, YeM K JI000H M3 BHEUIHHWX MMOBEPXHOCTEH, OrpaHHMYMBAIOIINX
TEJI0O HAChIM, W NPWIETAIOIIEH IOBEPXHOCTH TpyHTa, HO He Ooilee MHUHHMAIBHOTO pasMmepa
YKa3aHHOTO 3JIEeMEHTa IOBEPXHOCTH, TO HEOOXOIMMO TEMIIepaTypy B HEH ONpEAeNsiTh C y4eToM
MECTHOTO BIIMSHUS 3TOT HOBEPXHOCTH 1O (hopMyJie

tM=t9+tc 12, (A2)
c c

rae t - Temmeparypa B paccMaTpuBaeMoOi Touke, onpezensiemast mo gopmyie (A.1);

b - paccTosiHue OT paccMaTpuBaeMoit TOUKH 710 AJIeMEHTa TOBEPXHOCTH;

C - pPacCTOSIHME OT JIEMEHTa MOBEPXHOCTH JI0 TOYKH, B KOTOPOH MECTHOE BIIMSIHHWE YKa3aHHOW
MOBEPXHOCTH HE CKa3bIBACTCS; 3HAYCHHE ¢ TPHHUMAeTcs paBHBIM O, HO He 0ojice MHHHUMAIBHOTO
pa3Mepa 3JIeMeHTa IIOBEPXHOCTH;

t. - opauHaTa SMIOPHI pacTpeneNieHUus] TEMIIEpaTyp JUIl COOTBETCTBYIOIIEH ITOBEPXHOCTH Ha
rnyoune b. Onpezaensercsi B COOTBETCTBHU € YKa3aHHAMH 110 OMPEICIICHUIO t;.

A.1.6 B cinygae, ecniin TemMnepaTypHoe 1oJie, paccuntanHoe o . A.1.4 u A.1.5, He cooTBeTCTBYET
TpeOOBaHMAM TIPOYHOCTH M YCTOMYMBOCTH TPYHTOB OCHOBAaHHMH, HEOOXOIMMO MPUMEHSTH
KOHCTPYKTUBHBIE MEpPONPHATHS 10 OXJAXICHUIO TPYHTOB, HAIpaBlICHHBIE Ha oOecredeHne
BO3MOXKHOCTH TOBBILIEHUS] HECYIIEH CIIOCOOHOCTH MEP3JIbIX TPYHTOB, MCIIOJIB3YyEeMBbIX 110 | pHHIUIY,
U B psiJie CITy4yaceB - Ha 00pa3oBaHUe MEP3JIbIX 30H B TABIX TPYHTaX.

Ilo xapakTepy BIMSHMS Ha TEMIEPATypy FPYHTOB OCHOBaHHM KOHCTPYKTHBHO-TEXHOJIOTMUYECKHE
meponpusituss (KTM) MoxHO paspenuTh Ha ABa Buaa. K mepBoMy BWIY OTHOCSATCS MEPOIPHSATHS,
M3MEHSIOIINE BEJIMYMHY TEIJIOBBIX IMOTOKOB (TIOTOKOB XOJIOZA) CO CTOPOHBI BHEHIHMX MOBEPXHOCTEH
COOpYXEHHUH ITyTeM PETYJIMPOBAHUS YCIOBHH TEIUIOOOMEHa Ha IOBEPXHOCTH, TEMIIEPATYPHI CPeJIbl
WM TETIIOPU3MUECKUX XapaKTEPUCTUK MATEpPHaIoB. DTOT BUJ YUUTHIBAIOT BBEJCHUEM HOBBIX 30H Ha
TIOBEPXHOCTH COOpyXeHHs. Ko BTOpOMY BHIYy OTHOCSTCS MEpOIPHUSATHS, KOTOpBIE INPHBOAAT K
nepeiaue TEIUIOBBIX OTOKOB (TIOTOKOB XO0JI0/Ia) HETIOCPEACTBEHHO B TOMIY IpyHTa. K HUM OoTHOCSITCS
B OCHOBHOM pa3jIMYHBbIE BO3AYIIHBIE IOJIOCTH W JKHAKOCTHBIE oxyaxnatomme ycraHoBku (COY)
cucremsl C.U1. T'ameeBa mmu B.M. Makaposa. [t ux ydera BBOAATCSA MOHSTHS: (DOHOBOE BIMSHUE
KTM u mectroe Biusiaue KTM.

®onoBoe BrnusHue KTM ckaspiBaeTcs 3a TpefenaMH pPacyeTHOTO MAacCHBa, OMPEIENIIeMOTO
rpaHunaMu mojocTd Wik kycta COY mIoc MUHUMAJIBHBIN PacYeTHBIN pa3Mep UX CEUCHHS B KaXAYIO
CTOpOHY. MeCTHOE BIIMSIHHE OKa3bIBAETCsl BHYTPH YKa3aHHOTO MacCHBa.

st onipenenenust poHoBoro 1 MecTHOro BimsiHUS KycT COY 3aMeHSIFOT JIMHEHHBIM pa3MeleHueM
OXJIKIAIOUIMX YCTaHOBOK B BHJIE IUIACTHHBL, Iuomans A, KOTOpoil (00enx HOBepXHOCTEW) paBHA
MPOU3BEAECHUI0 cyMMapHoro nepuMmerpa Bcex COY B kycre Ha amuHy COY, paBHYIO PacCTOSHUIO OT
BEpXHEH TpaHuIbl pacdeTHoro maccusa 1o Huza COVY (BepxHroroo rpanmiy it COY cumrarh 1o
rryOMHEe 3 M NpH OTCYTCTBHH ITOBEPXHOCTHOM TEIUIOM3OJISIMU MM Ha YPOBHE HHM3a TETUIOM3OJISLIHN
mpu ee Hanmu4nuu). MUHUMAaNTbHBIM pacueTHBIA pa3Mep CEYEeHHUS PaBeH MOIYIEPUMETPY BO3IYITHOM
MOJIOCTH WJIM IIUPUHE YCIOBHON TtacTHHEL 171t COY.

Temmeparypy rpysra ¢ yaetoMm donoBoro srusHIsI KTM onpenenstoT mo gpopmyre (A.1).

Mecthoe Brnusane KTM ompenensior no ¢opmyne (A.2), mpu 3toM mon . ciexyeT MOHUMATh
OpAMHATY JITIOPBI PACIIPEICIICHHUS TEMIIepaTyp Ha riryoune b s coorBercTByromero KTM.
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Pucynox A.2 - CxeMslI 17151 TpUOTIDKEHHOTO pacueTa TeMIIepaTyphl TpyHTa B Touke 0:
1 - onopsl MocTa; 2 - pyclioBasi 4acTh; 3 - OCHOBHAs IUIOIIAAKA Hackinu; 4, 5, 6, 7 - rpaHuIlb! 30H
Pa3HbIX I'PaHUYHbIX YCIOBUN

A.1.7 HawanpHOe ¥ BpPEMEHHOE COCTOSIHHS TEMIIEPATypHBIX TMOJICH ONpeAensioT IyTeM
CYMMUPOBAHHUS 3IIOP, MOJYUYEHHBIX NPH U3BICKAHUSX, C TEIIOBBIMHU HUMITYJIbCaMH (MTHOBEHHBIMH WU
pacrpesieieHHbIMA BO BPEMEHH), BO3HUKAIOIIUMHU B TIPOIECCE CTPOMTENBCTBA HIIM OKCILTyaTallly
MocTa. [Ipr 3TOM OpIMHATHI S0Pl HAXOAAT 110 hopMyIie

ti = L + AL, (A3)

rae 1y, iy, Alj - OpIMHATBEI SMIOpP paCTpeiesICHUs] TEMIIEpaTyp MO TIIyOHHE COOTBETCTBEHHO MPH

HA4aJlbHOM WM BPEMEHHOM COCTOSHMM TEMIEPaTypHBIX IOJEW, MO JaHHBIM H3bICKaHUM, 3a CUeT

J00aBKH (NpUpAILEHUH TEMITEpaTyphl OT BO3JICHCTBHS TEIUIOBBIX UMITYJIECOB). J0OaBKH OT TEIJIOBBIX

UMIYIbCOB  PEKOMEHIYETCS ONpeleNATh AHAIUTHUYECKHMM MM  UYUCIEHHBIM METOAaMHU  C
WCTIOB30BaHUEM, HATpUMep, IporpamMmsl [A.3.3].

IIpu onpeneneHny Ha4aIbHOTO COCTOSHUS TEMIEPATYPHBIX HOJEH CIEAYET yUUTBIBATH B OCHOBHOM
TETIOBBIE MMITYJIbCBI, HMEIOIINE TITyOMHHBIN XapakTep, T. €. KOT/1a BO3JCHCTBHE TEIUIOBBIX HMITYJIbCOB
HPOSBIIAETCST HENOCPEICTBEHHO B TONIIE I'PyHTOB. Takue Bo3meHcTBHs HaONIOAAIOTCS B pe3yibTaTe
9K30TEPMHUM LIEMEHTa U MOHOJUTHBIX 3JIEMEHTaM ()YHAaMEHTOB, 3alOJHEHUs KOTJIOBAaHOB BOOM,
BBEJICHHS B IPYHT DJIEMEHTOB C TEMIIEPATyPOH, OTIMYAIOMIEHCSA OT TEMIIEPATyphl I'PYHTOB, JETHEHN



OTCBIJIKM I'PYHTOB HACBIIIU U JIP.

JoGaBky At 3a cuer BBeOeHHS B TPYHT D3JEMEHTOB C TEMIeEpaTypoH, OTIMYAIOMIEWCs OT
TEMIIEPaTyphbl TPYHTOB, C Y4ETOM 9K30T€PMHUH IIeMEHTa OETOHHOW CMECH PEKOMEHIYETCs ONpPEeNsTh
0 MIPHOIMKESHHOW (hopMyIIe

_ (At,-500+20000)V,
V, -500 ’

rne V; - o0beM MaccuBa, OTrPaHHYCHHOTO pa3MepaMH BBEACHHOIO 3JIeMEHTa (Hampumep,
MacCHUBHOTO (DyHIaMEHTA) IUTIOC 2 M B K&XKIYIO CTOPOHY, M3

V, - 00beM BBEIEHHOT'O 3JIEMEHTA, M~}

At, - pa3HOCTB TEMITEPATYP MEKTY BHECEHHBIM B 'PYHT JIEMEHTOM M CAMHM I'PYHTOM B Ha4aTbHBIH
MOMEHT, Tpaji.

[Ipu otcyTcTBUM SK30TepMuH HieMeHTa Gopmyna (A.4) CyIecTBEHHO YIPOIIAETCS:
AtV
Atl — 272
Vi
HauanpHoe M3MEHEHHE TEMIIEPATYPhI Atl OT BHCCCHHA B HCTO TCIJIOBBIX MMITYJILCOB C TCUCHUEM
BpPEMEHU YMEHBIIAETCS, YTO JOIYCKAETCsl ONPEeIATh 1o Gopmyite

At = Atk K, (A5)

rae K, - xoddduImeHT, yInTHIBAIOIINY yMEHBIICHHE HAYadbHOM TEMIIEpaTypsl BO BPEMEHH U
NPUHAMAEMBI PaBHBIM B Ha4yalbHBI MOMEHT, 4Yepe3 IOJNroja, [(Ba C IOJOBHHOHM roja, ISTh JIET
cootBeTcTBeHHO 1; 0,12; 0,012, 0;

Ky - k03 duIreHT, 3aBUCAIIHIA OT 00beMa rpyHTa, Vi U IPUHUMAEMBbIH PABHBIM

k, =V, /500 - (A.6)

BnusHue neTHeld OTCBHIKM TPYHTA HACBHITM FUIM JIPYTHUX TPYHTOBBIX IIOIIAJ0K PEKOMEHIyeTCS
YUUTHIBATH CIEAYIOMNAM O0pa3oM: NpH BBICOTE OTCHIIKK 10 | M TEIUIOBBIM BIHMSHHEM OTCBHIIKH
JIOIyCKaeTCsl TMpeHeOperaTth, NMPH BBICOTE OTCHINKH Oosee 1 M CpeqHIO TeMmIepaTypy TpyHTa B
BepxHUX 10 M, cuMTas OT €CTECTBEHHON MOBEPXHOCTH, AOMycKaeTcs moBemarh Ha 0,2 °C Ha KakapIit
METp yBEIHUYCHUS OTCHIIIKH CBBIIIE 1 M.

BoszelicTBue MOBEPXHOCTHBIX (DAKTOPOB YYMTHIBAIOT NPU CPOKE HMX IPOSBICHHS Ooyee roja.
CreneHb BIUSHUS 3THX (PAKTOPOB ONPEENSIOT 10 METOAMKE, N3JI0KEeHHOH B 1. A.1.5 (T. e. kak s
MPENEeNFHOTO  COCTOSHUS), TPH OTOM MPOJOJDKMTENBHOCTh YCTAaHOBICHHS IPOTHO3UPYEMOM
TemnepaTypbl Ha rryoune 5, 10 u 20 M - coorBercTBeHHO 5, 10 1 20 ner. YMcHbIICHHE Pa3HUIIBI
MEXAy 3HAYCHUSIMA TPOTHO3MPYEMOI TEMIIepaTyphl U TeMIIEpaTyphl, TOJy4YEeHHON NPH M3bICKaHUSX,
NPUHAMAIOT TI0 JHMHEHHOMY 3aKoHY. [IpOfODKMTENBHOCTh YCTaHOBICHHUS TIIyOMHBI TPOTaWBaHMS
NPUHUMAIOT 2 TO/1a.

BpemMeHnHoe cOCTOsIHME TeMITepaTypHBIX MTOJIEH B Pa3InYHbIC XapaKTePHbIE IEPHOIBI SKCILTyaTalun
WIN CTPOUTENHCTBA PEKOMEHAYETCSI ONPEACISATh YHCICHHBIMH METOJAMH, HAIPUMEp, C MOMOIIBIO
nporpamm (cMm. 1. A.3).

A.1.8 MHcxomHble pnaHHBIC A PAliOHOB C TIOBBIIICHHBIM CHETOIIEPEHOCOM OMPEICISIOTCS
CIIEIYIOIINM 00pa3oM.

B 3aBucuMocTH OT XapakTepa CHETO3aHOCOB MOCTHI Pa3/ielIeHbl Ha YeThIpe TpyNmsl: 1-g rpymma -
otBepcTHeM 10 18 m; 2-s1 rpymmna - orBepctreM 19-30 m; 3-s1 rpynna - orBepctuem Oosiee 30 M ¢
MaJIbIM BOJIOTOKOM (YCJIOBHO TIpH HIMPHUHE BOJOTOKA B YPOBHE MEXKEHHHX BOJ He Ooiee 5 M); 4-s
rpymnmna - orBepcrrieM 6ojee 30 M ¢ HOCTOSIHHBIM BOJIOTOKOM LIMPHHON B yPOBHE MEXEHHBIX BOJI OoJiee
5Mm.

Ha ocHOBaHMM IaHHBIX IIPOBEIEHHBIX HATYpPHBIX OOCIICOBAHMM CYIIECTBYIOIIMX MOCTOBBIX
MIepexoJI0B B pacCMaTpUBACMbIX NPUPOJHBIX YCIOBHUSIX OBUIO TNPEJIOKEHO pa3/ieleHHEe MOCTOBOTO
nepexofia Ha 30HbI (pUcyHKH A.3-A.5). XapakTepucTHKa 3THX 30H NpUBeeHa B Tabimie A.1.

(A4)

(A4, a)

Tabnuma A.l1 - 30HBI TPAHHYHBIX YCTOBHIT

Howmep

XapaKkTepuCTUKA 30HbI
30HBI

1A |OcHoBHas MIOIMIaJKa HACHINH, a TaKXe J00as IUIomaaKa ¢ OTOJICHHOW OT PacTHTEIbHOCTH
MTOBEPXHOCTHIO, BO3BBIMIAIONIASICS HAJ YPOBHEM €CTECTBEHHOM IOBEPXHOCTH 3€MIH H
OTKPBITas CO BCEX YETHIPEX CTOPOH

2A |BepxHsis TpeTh OOKOBOTO OTKOCA HACHINH MOIXOI0B




Homep

XapakTepuCTUKa 30HbI
30HBI

3A |HwxkHue 2/3 60KOBOro 0TKOCA HACHIIH MOAXO0A0B M BECh PEYHON OTKOC 32 UCKIIFOYEHUEM 30HBI
6A
4b  |3oHa, pacnonoxeHHas Mexay 30HaMu 5b u 6b Ha moliMeHHOM yacTu
4BM |IIponomxeHue 30HbI 4b B pyclIOBYIO 4acTb MOCTOB 4-i IpyTIbI B IIpeieslaX MEKEHHBIX BOJ C
nTyOWHON BOJBI 10 1 M
5A |30Ha NMOBBHIMIECHHBIX CHE)XXHBIX 3aHOCOB, PACIIOJIOKEHHAsI Ha YIIMPEHHOH OepMme (TIomanke) u
MIPAJIETalomias K BEpXOBOH 4acTH OOKOBOTO OTKOCA HACKIITH
5b |30Ha TOBBIMIEHHBIX CHEKHBIX 3aHOCOB Y MOAOIIBBI OTKOCA HACHIIH, PACIIOJIOKCHHAs Ha
YPOBHE YyCTOS M NpPOAOJDKAOIIAsici Ha moiiMme mo pycnoBod uvactu. Ulupuna 3o0Hbl 5b
MIpUHUMAaeTcs paBHOM 8, 4, 0 M COOTBETCTBEHHO ISl OTKOCOB Hackimu 1:1,5, 1:3, 1:5
5" |30Ha MOBBIMICHHBIX CHEXXHBIX 3aHOCOB y MOIOIIBBI OTKOCA HACBIIH, PACIOI0KEHHAs PsIIOM C
30HON 5B, HO B Ipelenax HEHapyLIEHHOI'O PacTUTENBHOIO IIOKpOBAa M HMMEWLas Ty Xe
HIMPUHY
6A |YacTp pedyHOro OTKOCa HACHIIH, PACHOJOXKEHHAs IO/ TPOJETHHIM CTPOCHHEM U paBHas
LIMPUHE MIPOJIETHOTO CTPOEHUS
6b |[loiimeHHas 4YacTh, pAacCHOJOXEHHAs IMOJ MpPOJETHBIM CTPOCHHEM U paBHas IINpUHE
MIPOJIETHOT'O CTPOEHUS
6M |Yacts pycna B ypoBHE MEXEHHBIX BOJ| ¢ TTyOHMHOH BoAs! 10 1 M. 30Ha 6M COCTOWT M3 ABYX
MTOJ30H: OJJHA MTOJ30HA PACIIONIaraeTcsl HETOCPEACTBEHHO I10]] IPOJIETHBIM CTPOCHUEM, ApyTas
- 3a mpenenaMu 30H6I 46M. 30HBI ¢ MHIEKCAMH «a» B «0» COOTBETCTBEHHO IIPH ITyOWHE BOIBI
0,5ul1,0Mm
6P |Yactp pyciia B ypoBHE MEXKEHHBIX BOJ C TITyOHHOU BoAbI Oosiee 1 M. 30HBI ¢ HHAEKCAMU «a» H
«0» COOTBETCTBEHHO C IIyOHMHOM BOJBI 10 3 M U OoJtee 3 M
7b |3oHa ¢ HapyUIEHHBIM B IIpOIleCCE€ CTPOUTENILCTBA PACTUTEIBHBIM MOKPOBOM, PACIIONIOKEHHAS
pszoM ¢ 30HOH 5b, nMeromas Ty ke JJIHHY, a CyMMapHas muprHa 30H 5b u 76 paBnHa 15 M
8A (a) |[ToBepxHOCTH yIIMPEHUI OEPMBI 32 UCKITFOUCHHUEM 30HBI SA, OTKPBITas C ABYX CTOPOH
8A (0) [To xe, ¢ Tpex CTOPOH
12I1 |TloBepxHOCTh COOOIIAIONIEHCS C HAapy)XHBIM BO3/JYyXOM IIOJIOCTH, OTOJICHHBIE OT CHera
BEPTUKAJIbHbIC OETOHHBIE TOBEPXHOCTH
21 |3o0Ha, COOTBETCTBYIOUIAs pa3MepaM B IIaHE NMPOMEXYTOYHOW OIOPBI, IIFOC MHHUMAaJIbHBINA
pasMep Onopbl B KaKAYIO CTOPOHY. 30HBI ¢ MHIEKCAMH «a» M «0» COOTBETCTBYIOT CIydasiMm
KPETIICHUSI U JIOMYIIEHUIO MECTHOTO Pa3MbIBa
4B, 5B, |[Ipomomkenne 30H cooTBeTcTBeHHO 4b, 5B, 66, 7b Ha pycnoByro gacte B MocTax 1-i, 2-i1, 3-i
6B, 7B [rpymm
4BI1, |30HBI, COOTBETCTBYIOIIUE TIO PACIIONIOKEHUIO COOTBETCTBEHHO 30HaM 4b, 5b, 6B, 7b B MocTax
5BII, |4-if rpynmbl, HO MMEIOIIME MOBBIIICEHHYI0O MOBEPXHOCTh IO CPABHEHUIO C OKpY’Karomen
6BI1, [MecTHOCTBIO (HamIpuMep, B pe3yJIbTaTe MOJACHIIIKY TPYHTA)
7BI1
4BT, |30HBI, COOTBETCTBYIOIINE MO PACIIONOKEHHIO COOTBETCTBEHHO 30HaM 4b, 5b, 6b, 7b B MocTax
5BT, |4-i rpynmsl, HO ¢ TETUIOM30JISIIIMEH Ha TIOBEPXHOCTH, SKBUBAJICHTHOH 15 cM meHoruiacta
6bT,
76T

A.19 Ha ocHOBaHMH J3THX [aHHBIX pacyeToM OBUIM TOJYYCHBI DIIOPH  OJHOMEPHOTO
pacripeneneHus TeMIepaTyphl 1Mo rryonHe (pHCYHKH A.6-A.8).

OMIOpEl COCTaBJIEHBI Ul IyHKTAa CO 3HAYCHHWEM MPUBEICHHONW CPEIHErOl0BOM TeMIepaTypsl
Bo3ayxa MuHyc 6,3 °C (TIpenCTaBISIONIAM CYMMY CPEIHEMECSYHBIX Temreparyp Bo3mayxa mo CHwull
2.01.01-82, paBuywo munyc 7,8 °C, 3a BBIYETOM MOMPABKU HA COJHEYHYIO PAJMAIMI0 M UCTIAPEHHS
mwrnoc 1,5 °C). s apyrux pailoHOB TeMIepaTypy IpyHTa CJIeIyeT OINpPEeNsiTh M0 YIOMSIHYTBHIM
rpadukaM (dmrOpam) C KOPPEKTUPOBKOil ee B cropoHy mnoHmwkeHuss Ha 0,75 °C u B CTOpOHY
nosermieHus Ha 1,0 °C Ha KaXAplid Tpajyc OTKIOHEHHSA OT 3HAUEHHS NPHBEIECHHON TeMIIEpaTypHl,
yuTeHHOH B rpadukax pucyHkoB A.6 - A.8. Ilo BeicoTe 3mIOpbl yKa3aHHasi HOIpaBKa MOCTOSHHA B
npeaciax FJ'Iy6I/lH])l HIKHUX 5 M, a JJI1 BEPXHUX 5 M - u3MeHseTcs 10 HHHeﬁHOMy 3aKOHY, AJOCTUIasd
HYJIS B YPOBHE IIOBEPXHOCTH TPYHTA.

OmIopel  pacrpelieJieHds] TeMneparyp 1O [IIyOMHE Ui HEeHapyIIeHHBIX 30H Uil BCeX
KJIMMaTHYEeCKUX PaifOHOB MPUHUMAIOT MO JaHHBIM M3BICKaHUH.

A.1.10 TIpm pacuere >mmIOp pacHpenelcHHs TEMIIepaTyp IO TIyOWHEe I WHIWBHUAYaIbHBIX
KJIMMaTU9YEeCKUX, TPYHTOBBIX YCIOBHH WM IPH HPUMEHEHHH KOHCTPYKTHBHO-TEXHOJOTHYECKUX




MEpOIPUSTHI IPUHUMAIOT BO BHUMaHUE CJIE/IyIoLIee.
Just rpannysbix ycnoBuit 13 COYO (KMIAKOCTHBIE IBYTPYOHBIE MIIM KOAKCHAIbHBIE YCTAHOBKH)
TEMIIepaTypy 10 TIIyOnHEe NPUHUMAIOT IIOCTOSIHHON M paBHOM
t=0,1tp, (A7)
rzie 1 - cpeHestHBapCcKas TeMIlepaTypa Bo3ayxa
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Pucynox A.3 - Cxema pacnoioXeHus 30H TPaHUYHBIX YCIIOBUH B IPeenax MOCTOBOIO Iepexoia
Juist MOcTOB 1-i1 - 3-if rpymi:
1 - ocHOBHas IUIOIIAKA; 2 - OTKOC HACHIIH; 3 - YCTOMH; 4 - MPOMEKYTOUHAs OIOpa;
5, 6 - COOTBETCTBEHHO MPOIOJIbHAS U TIONIEPEYHAS OCH MOCTa
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Pucynox A.4 - Cxema pacnosno>KeHus 30H TPAHUYHBIX YCIOBUIL B IIpeJeiaX MOCTOBOTO IEPHOAA
nepexoza s 4-i rpynnsl MOCTOB:
1, 4 - cOOTBETCTBEHHO MPOIOJIbHAS M TIONIEpEYHast OCH MOCTa; 2 - YCTOH; 3 - MPOMEKYTOUHBIE
OTIOpBI
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PI/IcyHOK A.5 - Cxema PACIIOJIOKCHUS 30H I'PAHUYHBIX YCHOBI/Iﬁ Ha OOKOBOM OTKOCE HACBIITH npu
HaJIM4Ynuun 6epMBI JUIA BCEX I'pyIill MOCTOB
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Pucynok A.6 - Dmiopbl pacrpeiesieHns pacueTHBIX TeMIIepaTyp IpyHTa OCHOBAaHHUS 110 ITyOHHE B
Ipezienax CIeAYONNX 30H IPaHUYHBIX YCIOBHUI:
a - 6BI1, 7HI1, 6B (3, 4), 6B (3), 7b, 7B; 6 - 5bI1, 4BI1, 4b (3, 4), 4bM, 4B (3); 6 - 66T, 7bT;
2-4bT, 5BT, 5A, 5B, 5B, 46 (2), 4B (2), 4b (1), 4B (1)
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PucyHok A.7 - Dmiopsl pacnpenesieHus: pacueTHBIX TEMIIEpaTyp TPyHTa OCHOBAHUSI MO TTyOnHE B
MIPeAenax CIEAYIONNX 30H TPAaHUIHBIX YCIOBHUH:
a-6M;0-21;6-6A(1), 6b(1), 6B (1), 6A (2), 6b (2), 6B (2); 2 - 6P
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Pucynok A.8 - Dmropsl pacripeiesieHns pacueTHBIX TeMIIepaTyp IpyHTa OCHOBAaHHMS 110 ITyOHHE B
Ipezienax CIeAyONUX 30H IPaHUYHBIX YCIOBHI:
a-1A,2A (1:1,5), 2A (1:3), 8A (6); 6 - 2A (1:5), 3A (1:5), 3A (1:1,5), 3A (1:3), 3A (a);
6-6A(3,4);2-5T, 1211

Termon3onsnuio (MCKyCCTBEHHYIO WK €CTECTBCHHYIO) YUUTHIBAIOT 1O hopMyJie:

A=——", (A.8)
VA +R
rie A - pacueTHbIN KO3 duUIHEHT Teronepenayn (cpeIHeMecTYHOe 3HAUSHHE);
A; - K03 GUIMEHT TeIIonepeady, IPHHIMAEMbIi A1 COOTBETCTBYIOIIECH 30HEI;

R - TEPMUIECKOE COTIPOTUBIICHUE TCIUIOU3OJIAILINN.
HpI/I HaJIMYX TCIUJIOU3OJIALIMU Ha IMOBEPXHOCTU OPAMHATHI SIIOPBI PACIIPECACICHUA TEMIICPATYPhI



no riayOMHe YMHOXaroTcss Ha Koadduument K,, omnpexnensemblii B 3aBUCHMOCTH OT pa3mepa
MOBEPXHOCTH TEIJIOU30JISILINH:

r

K, = : ,
20(R,+R,)/R,
rze I, - CpeqHUI paguyc MOBEPXHOCTH TETIOU30IIALIHY;

R; m R, - COOTBETCTBEHHO TEpMHYECKHE CONPOTUBICHHS JECITUMETPOBOI TONIIM TpyHTa M
TETUION3OJISIINH.

KameHHy10 HaOpoCcKy Ha OTKOCaX yYHTBHIBAIOT JIMKBUAAIMEH T0OaBKHM K TEeMIIEpaType BO3IyXa 3a
CYET COJTHEYHOW pajinalliil ¥ UCIIapeHNSI.

IIpu pacuere >mIOp paclpenesieHHs TeMmIeparyp Ha pHCYHKax A.6 - A.8 TIpUHUMAINCH
YCpEIHEHHbIE 3HAYCHUS AJISI IIUPOKO BCTPEUAIONIMXCS HE3aCONEHHBIX I'PYHTOB, T. €. IIECKa, CYIECH,
CYITIMHKAa WM TNHHBL. Jlpyrue CBOHCTBa TPYHTOB LIENECOOOpa3HO YUYHTHIBATh, €CIM 3TH CBOHCTBA
OTJIMYAIOTCS CYIIECTBEHHO (HAIlpUMep, PU HAIWYKHU TOP]a, 32COJICHHBIX TPYHTOB U T. IL.).

Jlist amrop pacmpenenenus TeMiepaTyp 1o riyOrHe, IPUBEACHHBIX Ha pUCyHKaxX A.6, A.7, cienyer
y4ecTh CIeIyIolue MPUMEYaHus:

1) omiopel pacmpeneneHusi TeMIepaTyp JIsi HEHapyIIeHHOHW 30HBbI NPHHUMAaTh MO JaHHBIM
W3BICKAHUH;

2) SMIOPHI ClIeAyeT KoppekTupoBath Ha - 0,5 °C, riryOMHy mpOoTaMBaHUS YMEHBINATh Ha 1 M mpH
HEHApYyIIEHHOM TOP(QSHOM CJIO€, PAacTUTEIHHOM IOKpOBE, KaMEHHOH HAOpOCKe (HOIycKaeTcs 3TH
JI00aBKH CYMMHPOBATB);

A.1.11 Meromuka MpaKTHYECKUX PACICTOB MOXKET OBITH peann3oBaHa B TPU CTAIIMH:

- OPHEHTHPOBOYHAS OIICHKA PAacYETHOH TeMIIepaTyphl IIPH BEIOOpE BApHAHTOB;

- IPUONKEHHBIA PacyeT;

- pacyeT YMCICHHBIMU METOIaMH.

[lepBbIii 3Tan MOXET OBITH OCYIIECTBICH Oe3 HpoBeAeHHs pacyeroB. s 3Toro mo rpaduxam
pucyHKoB A.6 - A.8 (coBMecTHO ¢ pucyHkamu A.3 - A.4) onieHuBaeTcs TemrepaTypa Ha riryoune 10 m
JUISL BCEX 30H, IMOMAAAIOIINX B 30HY pacyeTHOro Kpyra (cM. pucyHok A.2). Hampumep, ecim OTKOCHI
HaCBIIM AJIS Kpyra, yKa3aHHOrO Ha pucyHKe A.2, umeroT otkoc 1:1,5, To B 30HY Kpyra momajeT Ha
miomaau npuMepHo 20 % ocHOBHas IIIOIIAAKA HACKINY, T. €. 30Ha 1A, fnaromasi BKIaj OTpULaTeabHOM
TeMmrepatrypbl, HoO Ha 80 % momanu nomagaroT 30Hbl 2A, 3A, 5b, 4b, KoTOpble HArOT BKJIAJ
MOJIOKUTENbHON TemnepaTypbl. Ha OCHOBaHMM TOIBKO 3TOr0 MOXHO CHENaTh BBIBOJ O TOM, 4TO
UCTIONIb30BaHKE TPYHTOB OCHOBAHUS MO NMPHUHIMITY | MajoBeposTHO 0€3 CreUaIbHBIX OXJIaXKAAOMINX
MeponpusTaid. Ecim ke caenatb oTKoCH 1:5, To ojoxeHne cpa3y MeHseTcs (M. pucyHKH A.6 - A.8).

Ha Bropoii cragmm pacder memecoobpa3Ho BecTd B TabmmuHO# (opme. Pexomenmayemsie (Gopmbr
pacdera OyAyT U3JI0KEHBI B METOJMUYECKAX PEKOMEHIAINAX, H3/1aBAEMBIX B PA3BUTHE JTAHHBIX HOPM.

Tperps craaua (pH HEOOXOAWMOCTH) MpeAIoNaraeT Hcmois3oBaHne OBM ¢ mpumeHeHueM,
Hampumep, mporpamm (cm. . A.3).

PacueTs! Ha BTOPOM U TpeThel CTauAX B PAIE CIy4aeB MOTYT HE IPOU3BOJUTHCS.

(A.9)

A.2 Pernonsl ¢ yMepeHHBIM CHET00T/I0:KeHHEM

A.2.1 TlpuBeneHHBIE B HACTOSILEM pa3Jielie YKa3aHHs MO NPUOIMKEHHOMY METOJY OLCHKH
pacdeTHBIX 3HAaYEHUH TEMITEpaTyp BEYHOMEP3JIBbIX TPYHTOB, UCIIOIB3YEMbIX B KaUe€CTBE OCHOBAHHH MO
npuHOUNYy I, mpenHa3HavyeHs! JUIS NPOEKTUpOBaHKUS (YHAAMEHTOB M OMOP MOCTOB B paioHax, IIe 3a
3MMy BBICOTA CHEXHOTO MOKpOBa He mpesbimmaeT 0,6 M, a 06beM cHeromepeHoca Menbie 200 M/M.
VYkazaHus NpeAHA3HAYCHBI I TONB30BaHUS HA MEPHOA N0 pa3pabOTKM HCXOAHBIX JIaHHBIX,
HEOOXOANMBIX AT 00ECICUCHNSI BO3MOXHOCTH MPUMEHEHHS YTOYHCHHOTO METOAA, M3JI0KEHHOTO B
pasgene A.2 HACTOAIIETO0 MPWJIOXKEHHS Ui PAlOHOB MAJIOCHEXHBIX M C YMEPEHHBIM
CHETOOTJIOKEHUEM.

A.2.2 PacueTHble 3HAUEHUS TeMIepaTyp ly BEUHOMEP3IBIX IPYHTOB, UCIOIB3YEMBIX MO MPUHIHITY |
B OCHOBaHMAX (yHIAMEHTOB omop (0e3 NMpUMEHEHHs OXJIaXJIAIOIINX YCTPOHCTB pPa3HBIX THIIOB),
onpenessioT Ha rryoune 10 M o dpopmynam:

a) IpH CpeTHEro0BOI TemnepaType Bo3ayxa t, ot munyc 6 °C 1o munyc 8 °C

to = kit; (A.10)
0) IIpu cpeaHero10Bo TeMneparype Bo3ayxa t, Hke munyc 8 °C
o=t (A.11)

3neck ki - koauMeHT BIUSHUS Ha ty BHIOa OMOPHI, MIUPUHBI M BBICOTHI OJXOTHOMW HACHIIH,
MPUHUMAETCS 110 Tabiume A.2;

t - HOpMAaTHBHOE 3HAYEHHE CPEIAHETrOI0BOM TEMIEPATyphl BEYHOMEP3JIbIX TPYHTOB, IPUHUMACTCS
10 JTAaHHBIM U3BICKaHUH Ha TIyOnHe He MeHee 10 M, HO He Hipke 3HadeHus 0,3t,.



Tabnuma A.2 - 3Havyenusi ko3dpdunmenta K;

. Koaddunmenr K; nyis onopsr
BricoTa moxoiHOM HACKITH, M v
yCTOSI MIPOMEIKYTOTHOM
3 u MeHee 0,5 0,6
5 0,45 0,55
7 0,4 0,5

IMpumedanus. 1. B tabaune npuBeneHs! 3HaueHuUst Ky Uit ABYXITyTHBIX HACBINCH ¢ OepMaMH M aBTOIOPOKHBIX
HaCBIICH.

JIJs OJTHOITY THBIX W IBYXITYTHBIX HACHITNICH 0e3 OepM 3HaueHue ko3¢ dunreHTa ysennansaioT Ha 10 %.

2. JIns IpOMEXXYTOYHBIX OIOP, PACIIONIOKCHHBIX BHE TPEICIIOB BIUSHHS HACHIMU (OT MOJOMIBBHI KOHYCa WU
OepMBbl Ha PAcCTOSHUM 0O0Jiee TIOJIOBUHBI BBICOTHI HACKIIHK, HO HE OiivKe 3 M), 3HaueHHe K; MPUHUMAIOT paBHBIM
0,6.

JUJ1sl IPOMEIKYTOYHBIX BBICOT HACHIITH 3HAYCHHS Ki IPUHUMAIOT 110 HHTEPTIOJISLIHH.

A.2.3 PacnpesneneHue pacueTHBIX 3HAYCHHMH MAKCHMAJBHBIX TEMIIEpaTyp BEYHOMEP3JIOro IpyHTa
Ha TUIyOWHE 3aJleNIKi Z B HETrO CBAWHBIX JJIEMEHTOB NPHHUMAIOT K Hadaly XOJOJHOTO IEpHoja Io
hopmymne

t, =0,5t,3/z, (A.12)

HO He HUXe to.

A.2.4 HopmatuBHbBIe TITyOHHBI CE30HHOTO OTTaWBaHus Oy 1 mpomep3aHus Oy, TPYHTOB B mpenenax
IJIOMIAIKH MOCTOBOTO mepexoaa ompezaensitor cornmacHo CHwull 2.02.04-88 ¢ yderom u3MeHEeHUMH
COCTOSIHUSI IIOBEPXHOCTHOTO CIIOSI TPYyHTa U MEPHOA CTPOUTENbCTBa MocTa. [IpH OTCYyTCTBHM TakHMX
JaHHBIX 3Ha4YeHHe Oy IOMyCKaeTcs ompenensaTh No rpaduky (pHCYHOK A.9) B 3aBHCHMOCTH OT
TIOJIOXKUTEJBHBIX Tpayco-uyacoB Bo3myxa Q = ts7s (3mech ts - cpemnenerHsst temmnepatypa, °C; Ts -
MPOAOIDKUTENBHOCTD MEPHOMA C MOJOKHUTENBHBIMUA CPEJHECYTOUHBIMHM TEMIEpaTypaMu BO3AyXa, Y,
orpezessieMast [0 JaHHBIM METEOCTAHINH WIIHM MO KIMMATOJIOTNIECKUM CIIPABOYHUKAM).
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Pucynok A.9 - 3aBHCHMOCTh HOPMATHBHOM TTyOHHBI TIPOTaHBaHUs (i, Y OTIOP MOCTOB OT CyMMBI
JIETHUX IPajayco-4acoB ()

A.2.5 PacuerHble TITyOWHBI CE30HHOTO OTTaWBaHus dn ¥ mpoMep3anust di claeayeT MPUHUMATH IS
MPOMEXKYTOUYHBIX OIIOpP MOCTOB, PACIONIOKEHHBIX B MpEJeax CyIld, TONMEHHBIX Y9aCTKOB M B pycliax
MPOMEP3A0IINX A0 JIHA BOJOTOKOB, OT INIAHUPOBOYHON MIOBEPXHOCTH TPYHTA, a 7Sl OOCHIITHBIX YCTOEB




y IEpEeJHEN UX TPaHU - OT IOBEPXHOCTH KOHYCA 110 HOPMAJIU K HEM.

3nauenust 0y 1 0f pEKOMEHIYETCsI OMIPEICNATh COOTBETCTBEHHO 110 hopMyTam:

di = mmempdihg,
di = mimd,.

rze My 1 M - K03 PUIMEHTHI TEMIOBOTO BIUSHUS (yHIaMEHTOB, IPHHUMAaEMBbIe 110 Tadmune A.3;

Mg - K03 UIMEHT, YUIUTHIBAIOIINKA BIMSHHE WH(PUIBTpAaMu aTMOC(PEpHBIX OCAAKOB B TPYHT
HACBHITIM U TIPUHIMAaEMBIN TI0 Tabnuie A.4;

Mp - KO3 GUIMEHT, YIUTHIBAIOMINN BBICOTY ITOIXOAHOM HACHITN W IPUHAMAEMBIN TI0 Tabmure A.S.

A.2.6 B ciiyuae mpuMeHEHHsI B Ka4ECTBE MOKPBITHSA MECTHOTO IPyHTa B MEINKaX M3 I€OTEKCTHIIL
IIPU COZIEPXKAHUH B 3TOM I'PYHTE OPTaHWYECKUX BKIIOUeHUI He MeHee 30 % u TommuHe cllos He MeHee
0,7 m 3Hauenus d; u df npuHEMaroT ¢ KoaddummenTom 0,5.

Tabmuna A.3 - 3nauenusi kodppuuueHTOB M M M4

Onopsl m; m;
[TpomexxyTouHble ¢ pyHIAMEHTaMHU MEJIKOTO 3aJI0KeHUsI Wi (PyHIAMEHTaMH M3
CBai{HBIX JJIEMEHTOB C POCTBEPKOM TOJIIMHON Oomee 1 M, 3ariyOJIeHHBIM B
TPYHT, IpH MHpHHE 110 dacamy:
or2 104 M 1,3 1,2
4 M u Oosee 1,5 1,3
IIpomexxyTounble 0e3pOCTBEpKOBEIE W3 CBaHBIX dIIeMEHTOB cruromHoro| 1,1 1,1
CEUCHHUS TUaMEeTPOM 110 | M; paMHOCTOEUHbIE
[IpomexxyTouHbIe 0€3pOCTBEPKOBBIE U3 CBAIHBIX JIEMEHTOB quaMeTpoMm Ooree 1 1,3 13
M, B TOM YHCJIE U3 MOJIBIX 000JI0UEK
OOCBITHBIE YCTOU Pa3HbIX THUIIOB 1 1

Tabmuna A.4 - 3nauenusi kodpumenta Mg

I'pyHTSHI Koaddumment me
CpenHue 1 KpyIHbIE IECKH, IPABUITHO-TaJICYHUKOBBIC IPYHTHI 1,3
Mernkue U nbUICBATHIE TIECKH 1,2
Cymnecu 1,1
CyIIMHKY U TIHHBI 1,0

HpHMeanHe. I[J'ISI prHHOO6.HOMO‘IHBIX TPYHTOB 3HAYCHM Mg OPUHUMAIOT 110 BUAY 3AIIOJTHUTCIIS.

Tabmuna A.S - 3navenusi kodpduumenta my,

Onopsl ¥ BEICOTa HACBITH Koadpuument my
ITpomesxyTouHBIE ONIOPHI U YCTOU MPH BBICOTE MOJXOAHOM HACBIIH 10 4 M 1,0
Ycron IIpU BBICOTC HOI[XOﬂHOﬁ HAaCBIIIU, M
5 1,15
>7 1,3

HpI/IMe‘IaHI/IH. 1. I[J'ISI IIPOMEKYTOYHBIX 3HAYEHHUH BBICOTHI HacCbIIHU, mp CJACAYET NPUHUMATD 110 UHTEPHOJIANNHA.
2. I[J'ISI YCTOEB C KOHYyCaMH, HOKPBITBIMH Ha6p0€K0171 TpeMs U Oollee CIOSIMH KaMHS WIIN IIyCTOTCJIBIMHU
6HOKaMI/I, m, IPUHUMAIOT PaBHbIM 1,0 HC3aBUCHUMO OT BbBICOTHI HACKIIIH.

A.3 IIporpammbl

A.3.1 Ilaccex B.B. Pacuer TeMmmepaTypHOrO0 peXHMa OCHOBAaHHM M Tejla TPaHCIOPTHBIX
coopysxenuit. 'ocdona anropurmos u nporpamm. [1005248. 1982. bromt. Ne 3 (47).

A.3.2 Ilaccex B.B., Cnoesg JI.H. PacueT TpeXMEpHBIX TEMIIEPATypPHBIX MOJIEH B Telle TPAHCIIOPTHBIX
COOpPYXXEHHUH C y4eTOM aBTOMAaTHYECKHX 3aMOPaXKMBAIOIIMX YCTaHOBOK (TepMocudoHOB). ['ocdonn
anroputMoB U porpamm. [1006907. 1984 Broyut. Ne 1 (58).

A.3.3 Ilaccex B.B., bpoockuii A.M. Pacuer oHOMepHOTO pacrpeneneHus Temneparypsl. I'ochona
anroputMoB 1 nporpamm. [1004939. 1981. Bromut. Ne 6 (44).




Ilpunoocenue b
(pexoMeHyemoe)

NPUMEHEHUE CE30HHOJENCTBYIOIINUX OXJAXKIAIOIIUX YCTPOMCTB
(COY) JIs1 OITIOP MOCTOB HA BEYHHOMEP3JIBIX TPYHTAX

b.1. Hacrosimme pexoMmMeHAamuu pacrpocTpansiorcss Ha npumenenne COVY mnsa obecrieueHus
NPUHATON B pacdeTax HeCyIIeH cliocOOHOCTH OCHOBAHUM TEMIIEpaTyphl HCIOIb3YEMBIX 110 NpUHIUY |
BEYHOMEP3IBIX IPYHTOB B TEUEHHE BCETO MEPHOAA SKCILTyaTallM MOCTOB B PAa3HBIX pailoHax CTpaHbI,
BKITI09as 3amagayio Cubups u m-oB SAmai.

B.2. COY y omop MOCTOB, pAacCHOJOXECHHBIX Ha Cylle, B TMpeAesiax MepUOTUICCKUX H
MPOMEP3aI0IINX 10 JHA BOJOTOKOB CIIEAYET MPOSKTHPOBATH JUIS yCIIOBHM:

a) MaJOCHEKHBIX PaliOHOB CO CPEIHEr0J0BOW TemIeparypoii Bo3ayxa t,<-4 °C; ceBepa 3amamgHoit
Cubupu U Ipyrux pailOHOB C TOBBIIICHHBIM CHETOOTJIOKEHHEM (P MaKCHUMAaJbHON BBICOTE CIIOS
cHera 3a 3uMy 6onee 60 cM i 06beMe cHeromeperoca cabiie 200 M7/m) 1 t,<-7 °C.

0) TemmepaTypsl BEYHOMEP3JIBIX IPYHTOB Ha TayOomHe 10 M 10 Hadama CTPOWUTENECTBA MOCTOB t<-
0,5 °C,

B) YCTPOMCTBA MOJIXOTHOM HACKIU BBICOTOH 110 10 M;

T') OTCYTCTBHSI B OCHOBaHHH OIIOP TaJIHNKOB.

JIJst IPOMEXYTOUHBIX OIOP, PACIIONIOKEHHBIX B MPEAeTaX MOCTOSHHBIX HETPOMEP3aroLuX 10 JTHa
Bos10TOKOB, COY B city4ae HE0OXOJUMOCTH, CIIEyeT IPUMEHSITh 110 HHIUBHAYAIBHOMY IIPOEKTY.

Bb.3 COY cucremy MakapoBa (pucyHok b.1, a), B KOTOPOM TEIJIOHOCHTENIEM CIIy>KHUT KEPOCHH,
COCTOMT U3 moj3eMHoi vactu d; ¥ Hama3emHo# (Teroobomennuka) h. Tlomsemuas yacte COY umeer
KOHCTPYKLHUIO B BUJIE HAPYKHOW TpyOBl arameTpoM d, BHYTPH KOTOPOIl pa3MmeleHa Tpyoa MEHBIIero
muamerpa Op. B 3uMHHIT mepuox 3a cYeT HM3MEHEHHsS IUIOTHOCTH KEPOCHHA, OXJIKIAEMOTO B
TETIIOOOMEHHHKE, MMPOUCXOANUT €r0 HUPKYIALMSA M OXJIAXKICHUE TTIyONHHBIX CIOEB IpyHTa. B nmeTHui
nepuoa HUPKYJIAUA TEIIJIOHOCUTEIIA MMPEKPaIacTCs BCICACTBUEC IMOHMKCHUA TIJIOTHOCTU KEPOCHUHA 10
Mepe HarpeBa ero B TEIJI00OMEHHHUKE M HATMYUs JuadparMbl.

JIByxTpyOHBIE OXJIaXIaloIUe yCTaHOBKHM cucTeMbl [ameeBa (pucyHok b.l, 6) cocrosr m3 nByx
napauleNbHBIX 3aKO0JIbIIOBAHHBIX TPYOOK, UMEIOLIMX PA3JIMYHbIE AUAMETPhI B BEpPXHEH TETUI00OMEHHON
vyactu hy. [puHIMO ux AeiicTBHs aHANOTWMYEH AeiicTBHIO oxiaxmaromei ycraHoBkun COY cucrema
Makaposa.

Jna onop MocToB pekomenayercs npumensate COY Makaposa.

b4 COVY 3amenblBaloT MPEMMYIIECTBEHHO B  CBalfHbIE 3JIEMEHTHl  0€3pOCTBEPKOBBIX
MPOMEXYTOUHBIX ONOp. B cilydasx HEBO3MOXHOCTH BBIIIOJHEHHS 3TOTO YCIOBHS, a TaKkKe JUIs
aneMeHTOB 0OChHHBIX COY HeoOXoauMo 3ariryOmisTh B CKBa)XKWHBI, TPOOYPEHHBIE BOIW3W OMOp HE
MeHee 4eM B J[Ba psAla C PacCTOSHUEM MexXnTy ycraHoBkamu 1,6-2,2. Ilpu pasmemenun nsyx COVY B
OJTHOM CBAaifHOM 3JIEMEHTE PacCTOSHUE MEX Ty HUMH B CBETY JOJDKHO ObITh He MeHee 0,8 M.

B crnoxHpIX ciaydasx (HJIMYMU TJIACTUYHOMEP3JIBIX TPYHTOB, TIIyOMHBI 3aJ0KEHHS 3JIEMEHTOB
6onee 10 M U T.I.) peKOMEHAYETCSl yCTaHABIUBATh pe3epBHbIE JonoaHuTeNbHble COY B KonMuecTBe
10 100 %, Ho He Menee 40 % OT MPUHATHIX MO pacueTy. B 3ToM citydae y KaXkJIoro CBaifHOTO dJIEMEHTa
HaJ0 3a/enbIBaTh He MeHee ByxX COY.

b.5 TennooOMEHHHMK BEPTHKAIFHOIO M TOPH30HTAIBLHOTO THIIA JIOJDKEH PpacrojiararbCsi BBIIIE
MOBEPXHOCTH BO3MOXKHOTO MaKCHMaJIbHOTO 3aHOca cHeroM. C 3TOW LIeNBI0 €ro pacroiararoT BhIIIE
Hacaaku orop. Ilmomiags MOBEPXHOCTH TEMJIOOOMEHHHMKA C ydeToM Iutomaau pebep (opedpeHus)
NpUHUMAIOT paBHOM He MeHee 30 % OT mowmwagu moBepxXHOCTH mnoazemMHod wactu COY. [ns
MOBBITICHUS YPPEKTHBHOCTH OXJIAXKACHUS TEINIOOOMEHHUK HEOOXOIMMO pacIojiaraTb TaK 4TOOBI OH
00yBacs BETPOM.

b.6 Ilpn mpoOEKTUPOBAHMHM OJHOIYTHOTO J>KEIE3HOAOPOXKHOTO WM aBTOAOPOXKHOTO MOCTa Ha
BCYHOMCEP3JIBIX I'PYHTAX YCPE3 HepHO}II/I‘ICCKI/Iﬁ BOJIOTOK, B CJIy4a€ OTCYTCTBUSA TaJIUKa B OCHOBAHUHU U
IPU TEMIIEPaType BEYHOMEP3JIBIX I'PYHTOB 10 CTpouTenbcTBa MocTa t<-0,5 °C mia xaxmoil omopst
peKoMeHayeTcsl IpuHUMaTh cienytomue napamerpsl COY cucremsl MakapoBa: [uaMeTp HapyXHOH
Tpy6BI do = 159 MM, BHyTpeHHel dy = 86 MM; Komu4ecTBO TPYyO 8 MIT.; rIyOHHA Moa3eMHO YacTn d, =
10+15 ™m; xod¢p¢unment TteroBor 3¢dexruBHOCTH @ = 0,3 OmpenenseMblil MPHONMKEHHO Kak
OTHOIIEHHE TEMIIEPATYPBbI TEINIOHOCUTENS K TEMIIEpaType aTMOC(EPHOTo BO3ayXa.
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Pucynok b.1 - TpyOuatsie ce30HHOeHCTBYIOIINE OXJIaXKAatomue ycrpoiictea (COY).
a - KoakcuanbHble (cucTeMbl MakapoBa); 6 - IByXTpyOHbIe (cuctemsl ['aneeBa)

B.7 3naueHne ¢ onpenessoT B 3aBUCUMOCTH 0T KOHCTpyKuu COY 1o dopmyre

A

A+A
rae o - ko3 uuuent akrusHoctu COY;

A, A, - IIONaT BHYTPCHHUX TEIUIOMCPEIAIONINX MOBEPXHOCTEH COOTBETCTBEHHO B HAJI3€MHOM
(TermiooOMenHMKe) U o3eMHOM yacTu COY.

KoaddunueHt o mpuHAMAeTCss B 3aBUCHMOCTH OT KOHCTPYKIIMK TEIUIOOOMEHHHUKA: JUIS TIaIKUX
Tpy6 o = 1,1; mis opebpentoro Terurooomennunka oo = 0,9 + 0,2k, roe K, -koaddurment opebpenus;

p=a (b.1)

kr i < 6; Ay - mionaas pedep ¢ AByX CTOPOH M HAPYKHOW TOBEPXHOCTH TPYOBI TSINIOOOMEHHUKA.

Jlns TerooGMeHHmKa, o6xyBaeMoro Betpom, o = 1,525v%% e v - ckopocts Betpa, m/c. Ilpu
yueTe BIMSHUS BETpa CIeAyeT MpUHUMaTh V<3 M/c, UMes B BHAY, YTO TEIJIOOOMEHHHKH OOBIYHO
3aKpPBIBAIOTCS MPOJIETHBIM CTPOSHHUEM MOCTA.

b.8 Pacuernple Temmeparypsl Be4HOMeEp3ioro rpyHra {, (y omop Ha pasHbIX NNIyOMHAX Z) JUIsd
YCIIOBU, IPUBEJCHHBIX B I1. b.6, ni1st paiionoB 3ananHoi Cubupu npuanMarot no tadiunam b.1, B.2, a
JUTSE KOHTHHEHTAJIBHBIX PallOHOB - 10 Tabmwmmam b.3 u b.4.

3uaueHus t, U1 IPOMEXKYTOUHBIX 3HaueHni d; B muamazone 10-15 M HOMycKaeTcst ONPeNeNsTh 1Mo
HWHTEPIIOJISIINH.

3HayeHWEe Z OTCYHUTHIBAIOT: Ul YCTOEB - OT BEpXa OTCHINKH IO/ HACAIKOH, U1 MPOMEKYTOIHBIX
OTIOp - OT MIPHUHATON B MPOEKTE IIOBEPXHOCTH TPYHTA.

Just omop u3 cranbHbix TpyO (mpu ycraHoBke 2 mT. COY B oxHOM TpyOe) ciemyer BBOAWTH
NoNpaBoYHbIi KodppuuueHt 0,8.



Tabmuna b.1 - PacueTnsle Temnepartypsl t, 1uist yeroeB B paiionax 3anagnoii Cudupu

3nauenus t,,°C, npu riryOrHe 03eMHON 4acTh
Temneparypa rpyHIa d,= 10w d,=15m
0 CTpOHTenbCTRa, °C Z=5M z=10m z=15wm Z=5M z=10m™m z=15m
-0,5 -0,25 -0,5 -0,6 -0,5 -1,1 -1,2
-1,0 -0,3 -0,8 -0,9 -0,7 -1,6 -1,8
-2,0 -0,4 -1,1 -1,3 -0,8 -2,3 -2,6

Tabmuna b.2 - PacyeTHble TeMnepaTyphbl t; 118 MPOMeKYTOYHBIX ONOP B paiionax 3amaaHoi
Cubupu

3navenwus t,,°C, npu riryOMHE MOI3EMHOM 9acTH
Temneparypa rpyHTa — —
0 cTpouTenbcTBa, °C d=10m d=15m
Ao ep : z=5w | z=10m | z=15m | 7z=5m | z=10m | z=15m
-0,5 -0,25 -0,6 -0,6 -0,5 -1,2 -1,2
-1,0 -0,3 -0,9 -0,9 -0,6 -1,7 -1,7
-2,0 -0,6 -1,5 -15 -1,2 -2,5 -2,5

Tabmuua b.3 - Pacyernble TeMnepaTtyphbl t, /sl yCTOeB B MAJTOCHEKHBIX paiioHax

3uauenms t,, °C, Ipy pasInyHbIX 3HAUYCHUSIX t, 1
Temmneparypa t, = -4°C t,=-7°C t, = -10°C
TpyHTa 10 d;=10m d;=15m d;=10m d;=15m d,=10m d,=15m
CTPOUTCIIbCTBA,| | 7=|z= _lz=|z= _lz=|z= _lz=|z= _lz=|z= _lz=|z=
°C g‘ 1015|2710 |15 (27|10 15|57 10|15 (27 |10]15 (27| 10]15
M S5m Sm S5m S5m S5m
M M M M M M M M M M M M
-0,5 -0,3(-0,5/-0,6/-0,6/-1,1|-1,1/|-0,4|-0,7|-0,7(-0,8|-1,5|-1,6|-0,5(-0,7|-0,7|-0,9|-1,7|-1,7
-1,0 -0,4(-0,7/-0,8/-0,8/-1,3|-1,5/-0,5/-0,9|-1,0{-0,9|-2,2|-0,5|-0,9(-1,0|-1,0|-1,0|-2,1|-2,4
-2,0 -0,5(-0,9/-1,0|-0,9|-1,8(-2,0/-0,6|-1,2|-1,4|-1,1|-2,5|-3,0|-0,6(-1,2|-1,4|-1,2|-2,8|-3,2

Tabmuna b.4 - PacuerHble TemMmepatypsl t, A1 MPOMEXKYTOYHBIX ONOP B MAJOCHEKHBIX
paiioHax

T 3nauenus t,, °C, npu pa3nnyHbIX 3HaUYCHUSX 1, 1 d;
e t,= -4°C t,=-7°C t, = -10°C
CTpngenLﬁm d,= 10 d,=15um d,=10m d,=15m
o L z=10|z=15|_ _ z=10|z=15|z=5|z=10{z=15{z=5z=10|z=15
C z=5wm z=5wm
M M M M M M M M M M
-0,5 -03|-10)|-10| 05| -1,7|-19 |-06|-13|-14|-06]|-15]|-16
-1,0 -03|-13|-14 | 06| -21|-26 |-0,7|-16|-20]-0,7|-19 |-2.2
-2,0 -04 |-16)-19 | 07| -27| -38 |-08]|-21|-27]|-08]-24]-30

K 3HauyeHusm t, o tabmuue b.3 mis ciayyas d; = 15 M npu BbicoTe Hackiu 6oJiee 5 M HEOOXOTUMO
BBOJAWTH MTONPaBOYHBIN K03 dummentT 0,85.

I'ny6uny COY d, pekoMeHayeTCs Ha3HAYaTh TaKOM, uTOORI t, Ha rimyoune Z = 10 M GbUTa HE BBIIIE
munyc 1 °C.

Jns 3naueHuit Ko3duimeHTa TEIIoBOH 3PPEKTUBHOCTH, oTiHyaromuxcs ot 0,3, He0OX0aUMO
BBOJUTH IONPABOYHBIH KOd(BdHIUEHT K, KOTOPHI ONPEIECNAIOT IO MHTEPIOJSINH, IIPHHAMAS €To
3HaueHus paBHbMH 0,6 ipu ¢ = 0,12 u 1,8 mpu ¢ = 0,6.

B.9 PacuerHyio TyOMHY MHOTOJETHEr0 OTTaWBaHUs TPyHTOB y omop O, wumeromux COVY,
PEKOMEHyeTCsl IPMHUMATh COIJIacHO Tabimue b.5 oT Bepxa OTCHINKM 1MOJ HACAAKOW Ul OOCHIIHBIX
YCTOEB U OT NIPEAYCMOTPEHHOM B MPOEKTE IIOBEPXHOCTH IPYHTA - Y IPOMEXKYTOUYHBIX OIOP.




Ta6numa b.5 - Pacuernas riy0uHa oTTauBaHusi TPYHTOB y onop d;

3HaueHusl TIyOUHBI OTTauBaHKs Oy, M

Omnopsl MasiocHeXHbIe paioHbI PaiioHsl 3anaaHoii
t, = -4°C t,=-7°C t, =-10°C CI/l6l/Ipl/I
BespocTBepkoBbIE ycTON
H<9m 4,2 4,0 3,2 4,3
ITpoMeKyTOUHBIE OITOPHI 3,1 2,8 2,6 4.0

B.10 Jlns HaOmromeHus 32 TEMIICpaTyPHBIM PEKUMOM IPYHTOB OCHOBaHHs Kaxkayro omopy ¢ COY B
00s13aTeIbHOM HOpsiIKE 000pYIYIOT TEPMOMETPUIECKUMU TPyOKaMu.

b.11 Bo u3bexxanne oOpa3oBaHus JIeASHBIX MPoOOK u npounx AedexkrtoB COY u u3MepuTeabHbIe
TEPMOMETPHYECKNE TPYOKM [OJDKHBI HMMETh HAAEKHYI0 TEepPMETH3aIHI0 COTJIACHO TEXHUYECKUM
YCIIOBHSIM Ha 9TH U3JIeNHUs.

b.12 B CnoXHBIX TE€OKPHOJOTHYECKHX W THAPOJOTUYECKHX YCIOBHAX KOHKPETHBIX MOCTOBBIX
nepexoZjoB HeoOxoauMoe konmdectBo COY, nX KOHCTPYKLHIO, CXEMY pa3MeIIeHHs y OIop U ApyTHe
IapaMeTpHI CIeIyeT ONPENEISTh 10 pe3yIbTaTaM HHANBUIYIbHBIX TEIUIOTEXHUUECKUX PacieToB.

Ipunooicenue B
(pexoMeHyeMoe)

HCIIOJIb30OBAHUE NIOBEPXHOCTHOI'O OXJIAKIAEHUS I'PYHTOB LIS
CTABHUJIM3AIIMU BEYHOMEP3JI0I'O COCTOSHUSI OCHOBAHHUU OITIOP MOCTOB

B.1 B mHacTosmeM NpHIOKEHHH COAEPKaTCs PEeKOMEHIAIWH IO TONAEPKaHMIO OTPUIATENFHOM
TEMIIepaTypbl TPYHTOB OCHOBaHHs HE BBIIIE NPHHATON B pacyeTrax ero Hecymed CIOoCOOHOCTH B
TEUEHHE BCEro IMEepHOAA IKCIUTyaTallud >XKEeJIE3HOMOPOXKHBIX W aBTOJOPOXKHBIX MOCTOB B pPe3yJibTaTe
UCTIONIB30BaHMSA CIEAYIOMNX TPEX CIOCOO0B MOBEPXHOCTHOTO OXJIAXKACHHS IPYHTOB (IO OTAEIBHOCTH
WJIN B PA3HBIX COYETAHMAX) IyTEM yCTPOICTBA:

a) MECTHOTO YIIMPEHNUS HACKHITEeH BOJIM3HU MPUMBIKAHHUA K YCTOSIM - COTIIAacHO 1. B.2;

0) mosocTel B KOHCTPYKIMU YCTOEB JJisi o0ecrieueHus J0CTyna K HUM XOJIOAHOTO BO3JyXa - B
COOTBETCTBHH C II. B.3;

B) HOKPBITUS KOHYCOB M MOIXOIHBIX YYaCTKOB HACHIKM HAOpPOCKOH W3 KaMHS WM ITyCTOTEJBIX
6J10KOB - cornacHo 1. B.4.

B.2 B paiioHax ¢ yMEpEeHHbIM OTJIOXKEHUEM CHEra M B MAJIOCHEXHBIX TOAXO/HBIC HACHINN BOIN3H
YCTOEB PEKOMEHAYETCS] OTCHINATh C MUHUMAJIBHO JIOMYCTUMOW NIMPUHON OCHOBHOM IUIOLIAJKH (BEpxa
HACBIITK ) IPX BO3MOXKHO OOJIBIIEH KPYTH3HE OTKOCOB, O€pM, OCOOCHHO CO CTOPOHBI pycia.

B paiioHax ¢ ITOBBINIEHHBIM CHETrONIEPEHOCOM MOAXOHBIE HACHIMU BBICOTOH JI0 6 M OTCHINIAIOT C
oTKOocaMmH JI0 1:3 mpu HOpMaJbHOW MIMPUHE OCHOBHOH IIOmAAKK (pucyHok B.l, @) wmm ¢ oTkocamu
1:2 m ymmpenHoif Tumomaakoil Ha mmuHe 25 M (pucyHok B.1, 6). Hacemm BeicoTON Gomee 6 M
PEKOMEHIYEeTCsI OTCHINATh ¢ OTKOCaMHu 1:3 Ha BBICOTY 3 M, a BhImIe - ¢ oTKocami 1:2 (pucyHok B.1, 6).

JIiist Bcex Tpex CXeM HacChIHM KOHYCa CO CTOPOHBI pycila pEKOMEHAYETCs OTCHINATh ¢ OTKocamH 1:2,
a MpH UCTIOIb30BAaHUU KPYITHOOOJIIOMOYHBIX TPYHTOB - ¢ oTKocamu 1:1,5.

B.3 Bo Bcex paiioHaX, HE3aBHUCHMO OT WHTEHCHUBHOCTH CHETOOTJIOKCHHS, PEKOMEHAyeTCs
MPUMEHSTh 0€3POCTBEPKOBBIE YCTOM C IOJIOCTHIO, CO3J1aBaeMOI OrpaskAaIOIIMMHU KeJe300€TOHHBIMU
IUTUTAMHU TI0 TIEPUMETPY Hacaaku (pUCyHOK B.2, @ u 6). B3aMeH IUTUT JOMyCKaeTCsl HCMOIb30BaHUE
TPYHTOBBIX OJIOKOB B 000#Max (MeIKax) U3 reoTeKCTHIs. BricoTa monocTtu nomkHa ObITh He MeHee |
M, a IUIomanb B miaHe - He MeHee 10 M% Jms JOCTYHa XOIOZHOrO BO3MyXa B MOJNOCTh B HACAAKAX
yCTpanBaroT OTBEPCTHSI.

Kpome 3aMKHYTBIX MOJOCTEH PEKOMEH/IyeTCsl yCTpanBaTh yBEINUYEHHbIE 110 BeicoTe 10 0,5 M u 1o
IUIOMAK B IUIAHE 10 15 M? MONOCTH MOJ HACAIKOH Ge3POCTBEPKOBBIX YCTOEB, OTKPHITHIE CO CTOPOHbI
pycia A AOCTyna XOJIOAHOTO Bo3ayxa. C Lesblo MPEeAOTBPALICHHUS 3aCHIIKH TPYHTOM IOJOCTH CO
CTOPOHBI HACHIHM OTPAKAAIOT IUIMTOH, JKECTKO CBSA3aHHOW C Hacaakoi (pucyHok B.2, 6, 2), wmm
MIAPHUPHO COEAWHEHHBIM C Hell akpaHoM (pucyHOK B.2, 0).

B paiioHax C MOBBIIIEHHBIM CHETONEPEHOCOM IPH BO3BBIIICHUH HHU3a MPOJIETHBIX CTPOCHUH Hal
MOBEPXHOCTBIO TPyHTa MeEHee 3,5 M pPEKOMEHAYETCs B YCTOSX MpeaycMaTpuBaTh yCTPOMCTBO
BEHTUIISIIHOHHO-OTPAXKIAIONINX KOHCTPYKLMHI JJIsi oOeclieueHns: JTOCTyIa XOJIOAHOTO BO3[yXa I0J
npoJieTHBIE CTpoeHust (pucyHOK B.3, a, 6) niu B monocts moj Hacaakoi (pucyHok B.3, g).

B.4 TlokpeiTist B Buie HAaOpOCKM M3 KaMHS WJIM IYCTOTENBIX OJIOKOB, KaK OJMH M3 CIIOCOOOB




CTa0MJIM3alMM BEYHOMEP3JIOTO COCTOSIHUSI OCHOBAaHHMH OIIOP, PEKOMEHAYETCS NPUMEHSTh B pa3HbIX
pairionax. Haunbomnee 3¢ppekTHBHBIM 3TOT CHOCOO SBISETCS B MaJIOCHS)KHBIX PailOHAX M B paliOHAX C
YMEPEHHBIM PEXKUMOM CHETOOTIIOKECHHH.

HaOpocka 13 kaMHs JOJDKHA YAOBJIETBOPATH CIEAYIOIINM TPeOOBaHMSM:!

- COCTOSITh M3 CKaJIbHOT'O TPYHTA, IOJy4YEeHHOTO U3 MarMaTHYeCKUX MM METaMOp(pHUYECKHUX HOPOJ
B cooTrBeTcTBUH ¢ TpedoBanmsiMu CH 449-72 u tumosoro mpoekrta Ne 823 (10 yKperieHHio pycedn,
KOHYCOB M OTKOCOB HACHIIIEH MaJbIX M CPEIHHUX MOCTOB Ul PaifOHOB C pacyeTHOW TEMIIepaTypoi
Bo3myxa munyc 40 °C n HIKE);

- TONIIMHA MOKPBITHUS [OJDKHA OBITh pPaBHOM MHMHHUMYM TPEXKPAaTHOMY CpPEIHEMY pa3Mepy
UCTIONB3YeMBIX KaMHel, Ho He MeHee 0,8 M mpm mx cpemHem pasmepe 20 - 25 cM B paiioHax ¢
MOBHIIIEHHON CHEr03aHOCHMOCThIO B He MeHee 0,6 M mpu cpexgreM pazmepe 15-20 cM - B OCTaNbHBIX
palioHax;

- yCTpoicTBO HAOPOCKH JOJDKHO TPOM3BOJMTHCS HE IO3/HEE, 4YeM uepe3 OJMH TOJA Iocie
MOCTPONKHU MOCTA.

Bo Bcex palioHax, 3a HCKJIIOUEHHEM PAllOHOB CO CPEIHEroJ0BOM TeMIEpaTypol BO31yXa BBIIIE
muHyc 6 °C, MOKPBHITHS M3 KaMEHHOH HAaOpPOCKM WJIM U3 ITyCTOTENIBIX OJIOKOB PEKOMEHIyeTcs, Kak
MIPaBUIIO, YCTPAMBAaTh B MPEZEax pa3MepoB YKPEIUIEHHUS KOHYCOB, MIPEIyCMaTPHBAEMBIX IPOEKTaMH, C
Y4ETOM JIaHHBIX pUcyHKa B.4.

B paiioHax co cpeaHErofoBoW TemIepaTrypoi Bo3ayxa Bbllle MUHYC 6 °C MOKpBITHE YCTpauBarOT
TaKke He TOJIBKO Ha KOHYCax, HO M Ha OTKOCAX ITOJXOJHOI HAachli HA AJMHE, PABHON BBICOTE ATOU
HACBIIH, CYNTAS OT 3aJHEH IPaHH yCTOSI.
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Pucynok B.1 - Cxembl MOAXOHBIX HACHITICH TPU MX BBICOTE:
awuo-m106Mm;6-0omee 6 M



Pucynoxk B.2 - Cxemsl ycTpoiicTBa MONOCTEN B KOHCTPYKIIUH YCTOEB:
a W 6 - c IPUMEHEHNEM OTPaXKJAfOIIHNX YIEMEHTOB; 8, & M O - YBEIWUYEHHEM 3a30pa MO/ HACAIKOH
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Pucynoxk B.3 - Cxemsl ycTpoiicTBa BEHTIIISIIMOHHO-OTPKAAIOIINX KOHCTPYKIIUH,
o0ecIeunBaroNINX MOCTYIUICHHE XOJI0IHOTO BO3/yXa!

a M 6 - IO/ IPOJIETHBIE CTPOGHHMS; G - B TIOJIOCTH T10]1 HACAKY; A - ypOBEHb CHETa

Pucynoxk B.4 - Cxema HOKpBITHSI KOHYCOB YCTOEB HAOPOCKOH M3 KaMHSI:
1 - ycroii; 2 - Habpocka u3 KamHs; 3 - MOILEHHE PYCIia; 4 - YPOBEHb CE30HHOIO MPOTAUBAHHUS
IPYHTOB

B.5 B ciaywasx npuMeHeHHsI KOHCTPYKTHBHBIX PEIIEHHH B COOTBETCTBHH ¢ mil. B.2 - B.4 pacueTrHbpie
TemIepaTypbl {p BeUHOMEp3NbIX I'PYHTOB Ha riuyOuHe 10 M JomyckaeTcsi IPUHUMATh PAaBHBIMH HX
HaydaJbHbIM 3HaueHUSM {, MOTyYEHHBIM 1O AAHHBIM H3BICKAHWUN I €CTECTBEHHOI'O COCTOSIHHUS ATHX



TPYHTOB, HO HE HWXKE CIIEAYIOUIUX 3HAYEHUH tomin:
- I MQJIOCHEKHBIX DPAallOHOB M PpalOHOB C YMEPEHHBIM PEXKHUMOM CHETOOTIOXKEHUM IIpU
MaKCUMaJIbHOW BBICOTE CJIOS CHera 3a 3umy He Oonee 60 cM tomin = 0,3t,, rme t, - cpemHeromoBas
TeMmepaTypa Bo3ayxa, onpeaensemas no CHull 2.01.01-82;
- JUTSL PAfOHOB C TIOBBIIICHHOW CHET03aHOCUMOCTBIO (ITPH MaKCUMAIILHOM BBICOTE CIIOSI CHETa OoJiee
60 cm mm o6bpeMe cHeromepeHoca bonee 200 M3/M) 3Ha4YeHUE {omin, MpUHUMaeTcs mo Tabmmme B.1.

Tabnuma B.1 - PexkomeHayemble pacueTHbIe 3HAYEHUS] TEMIEPATYP BEYHOMEP3JIbIX TPYHTOB
Ha riryonHe 10 M B 3aBHCHMOCTH OT CPe/IHEr0/10BBIX TeMIIEPaTyp BO31yXa

MuHUMabHBIC PACUETHBIC
CxeMbl MOAXOHEIX HACKIIEH OTpHIIATENIbHBIC 3HAYCHUS {omin B
Oco0eHHOCTH KOHCTPYKIMN
yeTOe BOJIU3U MTPUMbBIKAHHUS K SaBI/ICI{MOCTI/I oT cpeuHeroz[msmxo
YCTOSIM 3HAYCHUU TeMIIEpaTyp Bo3ayxa, t, °C
-6 -8 -10  |-11 v HUXKE
bespocTBepkoBbIE yCTOU:
IO THIIOBBIM IIPOEMaM Ilo pucynkam B 1, a, 6 wma| -0,5 -1,0 -1,5 -2,0
o pucyHky B 1,
C TIOJIOCTBIO 10 PUCYHKY B.2 ITo TUMOBEIM NpoEKTaM -0,8 -1,4 -2,4 -3,0
¢ yBemuueHHBIM 3a30pom moa(llo pucynkam B 1, a, 6 wmu| -1,0 -1,7 -2,8 -3,5
Hacaakoi mo pucyHkam B.2, ¢,|mo pucyHky B 1,
2,0 [To THTIOBEIM TIpOeKTaM -07 -1,2 -2,2 -2,5
Ilo pucynkam B.1, @, 6 wm| -1,0 -1,5 -2,3 -2,3
pucynky B 1, 6
VYcrou Bcex THMOB ¢ KoHycamu,|[To pucynky B.1 wu mo| -1,5 -2,0 -3,0 -3,5
MOKPBITHIMA KaMEHHOM | THITOBBIM MPOEKTaM
Habpockoil (cM. pucyHok B.4)

ITpumeuanus 1. [l npoMexxyTOUHBIX t, 3HAUCHHUS Loy IPUHUMAIOT 110 UHTEPIOJIALINY.

2 B paifoHax c NOBBIIICHHONW CHEr03aHOCHMOCTBIO AJISl MOCTOB C BO3BBIIIEHHEM HH3a MPOJIETHBIX CTPOEHHUH
HaJg IpyHTOM Ha 3,5 M (cM m. B.3) pexoMeHzmyercsi NpUMEHSATh YCTOM C BEHTWIALHMOHHO-OIPaKIAIOLUIMMHU
KOHCTPYKIHMSMH 10 pucyHKaMm B.3, a, 0, ¢

[IpuBeacHHBIC PEKOMEHIANH IMPEAHA3HAYCHBI JJIs MCIOJB30BAHHS NMPH MPOCKTHPOBAHHU OIOP
MOCTOB 4epe3 INEepHUOJMYECKHE M MPOMEp3arollde 0 JHA BOJOTOKM B CIy4dasX HAJM4HsA B MeECTax
BO3BE/ICHUS OIOP BEYHOMEP3JBIX TPYHTOB CIMBAIOLIETOCsS TUMA ¢ Temmeparypoit munyc 0,5 °C u
HIDKe. BO BCEX OCTaJbHBIX CIydYasX pacyeTHyI TeMIeparypy OCHOBaHHMU tp pexoMeHIyeTcs
OTIPEICIISITh, MOIBb3YSCh MPUIIOKEHHEM A.1.

B.6 Pacuernpie TiyOWMHBI Ce30HHOTO mpoTamBamusi O; W mpomep3aHust Of ONPENENAIOT B
COOTBETCTBUH ¢ IpuioxkeHuemM A.2. IIpuMeHHTenbHO K pacCMaTpUBAaeMBIM B JaHHOM IPUIOKEHUHU
croco0am CTadWIM3alid TeMIIEpaTypbl TPYHTOB PEKOMEHAYETCSl AJsl YCTOEB C MOJIOCTBIO MOJ
Hacaakoi (pucynok B 1, a, 6) 3nauenus d; u d; yBeamumuBath Ha 20 %, 1S pPallOHOB C TOBBIIIEHHBIM
CHEronepeHocoM (IpM MaKCUMAaJbHOW BBICOTE CJIOS CHera 3a 3uMmy Oonee 60 cM mnmm oObeme
cHeromnepenoca cbiire 200 M*/m) - 3uauenne d; yBenmausare Ha 10 %, a sHadenne d; ymMenbimats Ha 20
%.

Ipunoocenue I’
(pexomeHIYEMOE)

HCITIOJB30BAHUE CTOEK BE3POCTBEPKOBBIX OITIOP MOCTOB U3 ITIOJIBIX
CBAM-OBOJIOYEK B KAYECTBE OXJIAXKJIAIOIINX YCTPOWCTB

Il PekOMeHIAIMM HACTOSINETO MPHIOKEHUS PACHPOCTPAHSAIOTCS Ha NPOEKTHPOBAHHUE U
YCTPOMCTBO GE3POCTBEPKOBBIX OIMOP MOCTOB CO CTOMKAMH M3 TOJIBIX JKEIEe300€TOHHBIX MK CTaIbHBIX
cBaii-obosiouek (000s04eK) auaMeTpoMm Oojiee 1 M, HCHONB3YEeMBIX KpPOME CBOETO OCHOBHOTO
HA3HAYCHHUs] KaK HeCylled KOHCTPYKIMH, €Ile U B Ka4eCTBE OXJIAXKIAONIMX YCTPOWCTB JUIs
MOJIJIEP)KaHKsI B TEUEHUE BCETO MEePHO/Ia IKCILTYaTAIUH MOCTOB OTPHIIATEIBHOU TEMIIEPATyPhl TPYHTOB
OCHOBaHWS HE BBIIIE MPUHATON B PacueTax €ro HeCyIei CriocoOHOCTH.

B nmanmbHeiieM Takue mosbie CTOMKH OTIOp MOCTOB ISl KPATKOCTH HAa3bIBAIOT TEPMODIIEMEHTAMH.

I'.2 Be3pocTBEpPKOBBIE OMOPBI ¢ TEPMOIEMEHTAMH Ha BEYHOMEP3IIBIX TPYHTaX, UCTIOIB3YEMBIX TI0



npuHouny I, cienyer mnpoexTHpoBarh, pyKoBoacTBYsch ykazanusimu CHull 2.05.03-84, CHull
2.02.04-88 w mpuBeIeHHBIMU HU)KE PEKOMEHIALIUSIMH.

TepmooaneMeHT npecTaBisieT coOOH MOJYI0 KeJIe300€TOHHYIO MM CTaIbHYI0 000JIOUKY-CTOHKY,
YaCTHUYHO 3ariyOJICHHYIO B TPYHT. BepXHIOIO 4acTh CTOMKHM 3a/esbIBalOT B HACa/Ky, a B HIDKHEH
yCTpauBaroT OETOHHYIO NPOOKY MM CTaJbHOE THHINE Ul Mepefadyd Harpy3KH Ha OCHOBaHHE H
MPEAOTBPALICHHS IONIa/IaHNs BOABI B €€ BHYTPEHHIOIO IOJIOCTH (pUCYHOK [.1)

Oxnaxnaromuid 3pPEeKT TepMOIIEMEHTOB B XOJOAHBIA HEPHON TO/la CO3IAaeTCs 3a CUET Pa3HHIBI
MEXAy TeMIlepaTypaMH TpyHTa W aTMocepHOro Bo3myxa. B pesymbrare B 3aMKHYTOM OOBeMe
BHYTPEHHEH IOJOCTH TEPMOUIEMEHTa BO3HUKACT TEIUIOBAs KOHBEKIMSA BO3AyXa (XJIAJOHOCUTENA) U
OTBOJ TENJa M3 TPyHTa, NPHMBIKAIOIIET0 K TEPMOAJIEMEHTy. B Temoe Bpems roza B IOJOCTH
TEPMO3JIEMEHTOB KOHBEKIIMS XJIaJOHOCHTEIS TPAKTHUECKH PEKPAINAcTCs.

I_IJ'IH I/IHTeHCI/I(bI/IKaI_[I/II/I KOHBEKTHBHOI'O TEIUIOOOMEHA B ITOJIOCTH 3a CUET YCTpaHCHUSI MECTHBIX
3aBHXpeHHﬁ, O6p33y}OIJ_U/IXCSI Inpu CMCIIMBAHUU BCTPCYHLIX TEIIJIOIIOTOKOB B BerHeﬁ qacTu
TEpPMORJIEMEHTa, B 30HE CE30HHOI'O OTTaWBAaHUSI TPyHTA, HEOOXOIMMO BCTPAMBAaTh Pa3/IelIUTEIbHYIO
nradparmy.

I'.3 HauOonbmM 3(p¢GeKT OT NpUMEHEHUs TEPMOIJIEMEHTOB B OIOPax MOCTOB MOXKET OBITh
TIOJTy4YeH IPU COOTIOICHUH CIIEAYIONINX YCIOBUI B 30HE CTPOUTEIIHCTBA:

- KOHCTPYKTHBHBIC PEIICHHS YCTOEB M NPOMEKYTOUYHBIX OINOp IJISI MalbIX M CPEIHHX MOCTOB
COOTBETCTBYIOT pEKOMEHyEeMbIM CXEMaM - COTIIACHO PUCYHKY I.1;

- CpeIHeroI0Bas TEMIIEpaTypa HapyKHOTO BO3AyXa He BhIe MUHYC 6 °C;

- TeMIIepaTypa rpyHTa Ha [NTyOMHE rOf0BBIX HYJIEBBIX aMIUIMTY HE Bbime MuHyc 1,5 °C;

- BBICOTa CHEXKHOTO MOKpOBa He npesimaet 0,6 M npu o6seme cHeronepeHnoca 10 200 mm;

- BBICOTA MTOJIXOTHOI HAackIu He Oosee 8 M;

- XapakTep BOAOTOKA - EPUOJUYECKU ACUCTBYIOIUM IIPY OTCYTCTBUM B OCHOBAHHUHU OIOP TAJIUKOB
1 QUIBTPAIIMK BOJBI B IIpe/ieiaX 30HbI TEIUIOBOIO BIIMSHUS OMOPHI (MATh THAMETPOB TEIIOAIEMEHTA).

I'.4 Jlnsg mpoeKTHpOBaHUSI TEPMODIEMEHTOB orop Mo 1. I'.3 HeoOXonuMble pacyeTHbIE 3HAUYCHHUS
TeMreparypsl TpyHTa Ha riayoune 10 M ty W TIyOMHBI €ro CEe30HHOrO OTTaWBaHMSA y Omophl i
COOTBETCTBYIOIINE KOHITY TEIJIOBOTO TIEPHOJIa FO/a, MOTYT OBITh MIPUHSTHI:

rae t - Temneparypa rpyHTa Ha TIIyOMHE HYJEBBIX aMIUIUTY] B MECTE PACIOJIOKCHHS OMOPHI MO
JTAaHHBIM WH)KEHEPHBIX M3bICKaHWH;

di=1,1d, T2

d - rry6GrHa Ce30HHOTO OTTaWBaHKS BEYHOMEP3IIOT0 IPYHTa B 30HE COOPYIKEHHMSI OMOPHI IO TAHHBIM

WHXCHCPHBIX H3LICKaHHﬁ, a €CJIM OHU OTCYTCTBYIOT TO IPUHUMAIOT
di=4,5+5 m; (r.3)

JU1s -oBa SMain:

d; = 4,0+4,5 m. T4

Menbnine 3Ha4eHU FJ'IyGI/IH OTTauBaHUA NPUHUMAIOT IIPU TEMIIEPATypaxX BEUYHOMEP3JIOro I'pyHTa B
30HE MOCTOBOTO iepexoa Hike Munyc 2 °C.

Pacripenenenne pacdeTHbIX 3HA4YeHWIl TemmepaTypbl TpyHTa t, 1o miyOMHE Z 3a/enKu
(yHZaMEHTHOH 4YacTH OMNOpBI, CUMTas OT BEPXHEH TI'paHMIBI MEP3JIBIX TIPYHTOB, JOIMYyCKaeTcs
OIpesieNIsATh 1o hopMmyIie

t =0,5t,3z . (I5)
3a pacyeTHOE TOJOKEHHE BEpPXHEH TIpaHUIBl BEYHOMEP3IBIX TPYHTOB Y TEPMO3JIEMEHTOB
NpUHAUMAaeTCst ykaszauubii B popmymnax (I'.2)-(I".4) ypoBeHb TiryGHHBI Ce30HHOTO OTTanBanust .

I'.5 B Tex ciyyasix, Korjja KOHCTPYKIIHS OMOpP MOCTa C TEPMOA3JIEMEHTaMU, a TaKKe MPUPOIHO-
KJIMMAaTU4YEeCKUE YCIOBUS B 30HE MOCTOBOTO IMepexojia OTJIMYAIOTCA OT MEpPEeYUCIeHHbIX B 1. 1.3,
BO3MOXXHOCTh TIPUMEHEHHUSI TEPMODJIEMEHTOB JOJDKHA OBITh OOOCHOBAaHA TEIJIOTEXHUYECKHUMHU
pacueTaMu IO U3JI0’KEHHON HUXKE METOUKE.



Pucynox I'.1 - Onopa co cTolikaMu U3 TEPMOIIEMEHTOB
a - ycToif; 6 - IPOMeXyTO4Hast onopa; 1 - mosas xene300eTOHHast WK CTaJIbHAS CBas-000JI04YKa;
2 - nuadparma; 3 - orpaxiaronias CTeHka; 4 - mpoyieTHOE CTpoeHue; 5 - Hacaaka; 6 - pacTBop
OMOHOJIMYUBAHUA 000JIOYKM B CKBKUHE; 7 - TUBAaHHBIN ycToil; YC - ypoBeHb CHera

I'.6 TenmnoTexHUUECKUi pacdeT HECTAIIMOHAPHOTO TEMIIEPATypHOTO IOJI BEYHOMEP3JIOTo IPyHTa
OCHOBaHHSI TEPMOIJIEMEHTOB CIIE/IyeT MPOU3BOJANTH C YYETOM KOHBEKTHBHOI'O TEIJIOOOMEHa BO3/yXa,
3aKJIFOYEHHOTO B MX MOJOCTSAX. Takoi pacdyeT peKOMEHAyeTcs BBIIOIHATH IO pa3pabOTaHHON B
HUUNC mporpamme PQO21. ITo ero pesynpraram Ha3Ha4yarOT PacUeTHbIE 3HAYECHHS TEMIIEPaTyphI
rpyHTa OCHOBaHUs {y ¥ TIyOHHY CE30HHOT'O OTTAMBAHHS I'PYHTA y OMOpPHI U, MOIYYAIOT pacpeieicHue
TeMIIepaTyphl rpyHTa t, mo riryOune 3anenku gyHnameHTa. Takum oOpa3om, MONTy4aroT AaHHbBIE JUIS
OTIpe/IeTICHNS] HeCYIeH CITOCOOHOCTH M yCTOWYHNBOCTH OTOP (TEPMOIJIEMEHTOB).

B kauecTBe MCXOJHBIX JAHHBIX I TEIUIOTEXHUYECKHX PAacdyeTOB TEPMODJIEMEHTOB CIIEAYET
UCTONb30BaTh MaTepHaabl WHKEHEPHO-TEOKPHOIOTUYECKUX H3bICKaHUHA. OCHOBHBIMH HCXOIHBIMU
JIAaHHBIMH SIBIISIFOTCS:

- CpeTHEMECSTYHBIE TEMIIEPATypPhl HAPY>KHOTO BO3AyXa t,;

- CpPEHEr010Bas TEMIIEpaTypa BEUHOMEP3JIOTO TPYHTA Y OTOPHI ty;

- TOJILIMHA U XapaKTep CHEKHOIO MOKPOBA B 30HE CTPOUTEIBCTBA onop hs;

- TeMIIepaTypsl BO3yXa-TEIJIOHOCUTENS B IIOJIOCTH TEPMO3JIEMEHTOB B XOJIOJHBIA M TETUIBIN
nepuoasl roja te, tw;

- KO3 (PUIUEHT TEIIOOTAa4YH B OJIOCTH OT BO3yXa-TEIUIOHOCHTEIIS K €€ CTCHKE OL.

Temneparypa Bo3yxa TEIJIOHOCHUTEIS B XOJIOTHBIM NEPHOJ T0J1a ONPEEIsIeTCs] U3 YCIOBHs

!
t. = o, I.6)
rae t; - TpuBeAeHHas (C y4eTOM MOMpaBKM HA pAAWAIMIO) CpEeIHEMECSYHas TeMIepaTypa

HapY>XHOTO BO3/yXa;

¢ - xodpdunment >¢pdexTUBHOCTH TepModiieMeHTa; Ha3Hadaercs paBHbiM 0,35-0,25 B
3aBHCHMOCTH OT 3ariTy0JIeHHsI CTOMKH COOTBETCTBEHHO Ha 5-10 M.

TemmnepaTypa BO3/yXa TSIUIOHOCHTENSI B TEIJIBINA MEPUOJ TOJIa ONPEACTISICTCS U3 YCIOBHSL.

tw=t, (F7)

rae t. - Temneparypa rpyHTa, IPUMBIKAIOIIETO K CTeHKaM TepMo3djieMenTa, °C (yClI0BHE OTCYTCTBHS
KOHBEKTHBHOI'O TEIJIOOOMEHA MEXAY IPYHTOM OCHOBAHHUS M BO3AYXOM B IOJIOCTU B TEILIBIA MEPHOJ
rona).

Kosdpduiment rtemnooTnauyn o OT BO3AYyXa-TCIUIOHOCHTENS K BHYTPEHHEH MOBEPXHOCTH



TEPMOBJICMEHTa MOXET OBITh IPUHST MOCTOSHHBIM IO BBICOTE MOJIOCTU. Ero 3HaYeHHS MPUHUMAIOT 10
tabmuie ['.1 B 3aBUCUMOCTH OT ()U3UYECKOTO COCTOSIHHS COOTBETCTBCHHO OCTOHHOM WMIIM CTaabHOMN
MOBEPXHOCTHU IOJIOCTH, BO3MOXXHOCTH €€ CMAa4YMBaHUs KOHICHCATOM (BOIOW). YKa3aHHOE B TaOiwIle
I'.1 cocTosHUE MOBEPXHOCTH MOJOCTH TEPMOAIIEMEHTOB JIOJKHO OBITH 3a()HKCHPOBAHO aKTOM Ha
CKPBITBIC paOOTHI.

Tabmuua I'.1 - 3navenns ko3ddunuenta a

CocTosiHIEe BHYTPEHHEH MMOBEPXHOCTH MOJIOCTH TEPMOITIEMEHTa o, Br/(M*-°C)
Yucrasi, XOpomo cMaduBaeMas KOHJICHCATOM MOBEPXHOCTb, METAUT KOTOPOH 18-20
MOXKET OBITh 3alMIIEH OT KOPPO3UH CHHTETHYCCKHMH KpPACHUTEIIIMH-
TPYHTOBKAMH
[loxo cMauuBaeMasi KOHICHCATOM IIOBEPXHOCTH 3arpsi3HEHA WM 3alllUIIeHa OT 3-6
KOppo3uH MeTayuia HeTenpomayKTamMu (O0TpabOTaHHBIC Macliia), WM MAacisTHOM
Kpackoi (CypuKom)

I'.7 Ucnionb3ys mody4eHHbIE PAcUETHHIE JAHHBIC, MOXHO ONPEAEIUTH TETIOBYIO 3(Q(PEKTHBHOCTD
TEPMOAJIEMEHTOB 110 H3MEHEHHIO:

TeMIepaTypbl IpyHTa Qt =1, / t(; ; T.8)
TJIyOMHBI OTTauBaHus ) = dt / dt' , T.9
rue to - TeMmneparypa rpyHTa Ha OTMETKE HYJIEBBIX aMILUTUTY]l Y TepMO3JieMenTa, °C;

t(; -TeMIepaTypa IpyHTa BHE 30HbI BIUSHUS TepModJieMeHTa, °C;

d; - TIyOMHA OTTaWBAHUS Y TEPMOIITIEMEHTA, M;
dt' -riTyOMHAa OTTauBaHUs BHE 30HBI BIMSIHUS TEPMODIIEMEHTA, M.

I''8 Ilpu oxoHYaTeIbHOM Ha3HAYCHUM YKA3aHHBIX PAcCUETHBIX XapaKTePUCTHK HEOO0XOAUMO
PYKOBOJICTBOBATHCS JIBYMSI paCUETHBIMH CITyHasMH:

1) Berunciennsie no gopmyinam (I'.8), (I'.9) 3HadeHus termnoBol 3¢pHeKTHBHOCTH TEpMOdIEMEHTA
PaBHBI WM NPEBBIIAIOT €AMHUIYY. B 3TOM ciiyyae WX 3Hau€HHs] OTpaHUYUBAEM €MHUILICH, TPUHUMAS
pacueTHble 3HaueHHs to ¥ O; MO JaHHBIM WHKEHEPHO-TCOKPUOIOTHYSCKHX M3BICKaHHH Ha MOCTOBOM
nepexoJe.

ITIpn sTOM pacmpeseneHHe pacUYETHBIX TEMIIEpaTyp TPYHTa OCHOBaHMS IO TIIyOMHE 3a/eNIKh
(yHmaMeHTa Z B BEYHOMEP3JIbIC TPYHTHI, CUMTAsl OT BEPXHEH I'PAHUIBI, JOMYCKAeTCsl MPHHUMATE IO
thopmyne (I'.5);

2) 3HAYEHUS TEIUIOBOW 3(PPEKTHBHOCTH TEPMOAIIEMEHTA MPEBBIIAIOT eANHUILY. B 3TOM cirydae 3a
paCy€THhIC CJICAYCT NPUHUMAThL 3HAYCHUA to u dt, IMOJYYCHHBIC M3 TCINIOTCXHHUYCCKOI'O pacyucTa
TEMIICPATYPHOT'O MOJIA U OTIIMYAIOMINECA OT JaHHBIX W3BICKaHUH.

I''9 B kadecTBe TEpMO3IEMEHTOB PEKOMEHAYETCS HCIOIb30BaTh TOJBIC JKEIe300€TOHHBIC
obonoukn juamerpoM 1,6 M co creHkoil TommmHOM 20 cM mo mpoekTy JleHrunmporpaHcMocTa,
cTajbHbIe TPYOB! quamerpoMm 1,0-1,4 M co cTeHKol TONMINHOM He MeHee 16 MM.

Beronnyro mpoOKy cieayer ycTpauBaTh BBICOTOM HE MEHee IIOIyTOopa IUaMETPOB IIOJIOCTH.
CranpHOE JHUINE U3 JINCTA C pedpamMy HE0OXO0IMMO 3aKPEIUIATh K (DIaHIy MM TPYOe 3IIEeKTPOCBapKOH.

I'.10 ObonoukH cieayeT M3roTaBIMBaTh M3 OeTOHA Kiacca He MeHee B35, mopozocroiikocTn He
Hwke F300 u Bomonemponmmaemoctn W8 Jlnst mpoOkn mcnonb3yloT OeToH Kiacca He Hibke B20,
Mopo3zocTtoiikocty F100 1 Bogonenponumnaemoctu W4

Cranp MCTIONB3yeMBIX TPyO NOIKHA JOMYyCKaTh BO3MOXKHOCTh PYYHOH CBApKH HMX CTHIKOB IPH
HHU3KUX OTPHUILIATEIBHBIX TEMIIEPATypax Hapy KHOT'O BO3/yXa.

I'.11 T'my6Guna 3amoxenuss d;, M, B TPYHTE CTOMKH (TEpMOIJIEMEHTa) JOJIKHA YIOBICTBOPSTH
YCIIOBUIO

dy+3<d,;<15d, + h, (r.10)

rae dy - pacyeTHas TONIINHA CIOSI CE30HHOTO OTTaUBAHHUS Y OTIOPHI, M;

do - AMamMeTp MOIOCTH CTONKH, M;

h - BrICOTA GETOHHOM MPOOKH MONOCTH CTONHKH, M.

I'.12 Bo3BhilieHre Bepxa CTOEK HaJl IOBEpXHOCTBIO CHera JI0JDKHO ObITh He MeHee 1,5 M. B ycrosx
JUIs yIy4dlIeHUsl TeriooOMeHa BO3[yXa B IpenesiaX BEepXHEH 4JacTH CTOEK ¢ Hapy)KHBIM BO3IYXOM
CJIEyeT NPEeITyCMOTPETh YCTPOIMCTBO CHENHAIBHOTO OTPAXKJICHUSI CO CTOPOHBI HACKHINHU (CM. PUCYHOK
r.1).

I'.13 PaspmemurensHyto nuadgparMy B TIOJOCTH TEPMODIIEMEHTOB CIIEAYeT YCTpauBaTh C
TEIUIOM3O0JIIMOHHEIM  TOKPBITHEM (W3 JepeBa WM TeHomacta). Juapparmy HE0OX0amMo



pacrosiararh 1o 0Cu TEPMO3JIEMEHTA.
Kosb1ieBoii 3a30p Mex 1y O0KOBO# MOBEPXHOCTHIO Ana(parmMbl U CTEHKOH MOJIOCTH PEKOMEH Ty eTCs
NPUHUMATh PAaBHBIM (B M):
b = 0,04d, (r.11)
a [EHTPaJIbHOE OTBEpCTHE qradparMel
dq = 0,34 dy. (r'.12)
I'.14 KoHCTpYKIHS CTHIKOB CEKIM TEPMOAIIEMEHTOB, MX COCAWHEHHS C OCTOHHOW MpOOKOii,
CTaJbHBIM IHUINEM M HACaJKOW JOJDKHBI O0ECHEeYUTh BOJOHENPOHHIIAEMOCTh TEPMODIEMEHTOB.
Heo6xoaumMo Takke HCKIIOUUTh JOCTYI B TIOJIOCTh TEPMOIIEMEHTOB HAPY>KHOTO BO3/yXa, NCTOUHHKA
00pa3oBaHus JOTIOJIHUTEIFHOTO KOHICHCATA.
I'.15 Jna KoHTpoJIA 32 U3MEHEHUEM TEMIIEPATYPHOTO PEKUMA BEYHOMEP3JIBIX IPYHTOB OCHOBAaHUS
B TEpHOJ DKCIUTyaTallid MOCTOB HEOOXOIUMO BOJHM3M OINOP YCT@HOBUTH 1-2 TepMOMETPHYECKHX
TpyOKH.
I'.16 JKenezoOeroHHBIE OOONOYKM W CTaNbHBIE TPYOBI C JTHHIIEM pPEKOMEHIYeTCsS OITyCKaTh B
NpeABapUTENbHO MNPOOYpPEHHbIE B BEYHOMEP3JIBIX TPYHTaX CKBaKHHBI OOJBIETO JHWAMETpa C
MOCIeTyIONUM OMOHOJIHMYNBAHUEM 3a30pa [IEMEHTHO-TIECYaHBIM PACTBOPOM.

Hpunoscenue /|
(pexomeHIyEMOE)

IPOEKTUPOBAHME CBAMHBIX JIEMEHTOB OIIOP U3 CTAJIBHBIX CBAW-
OBOJIOYEK (CTAJIBHBIX TPYB)

J1.1 CaaiiHble 3JIeMEHTHI OITOp C MPUMEHEHHEM CTaJIbHBIX CBaii-000JI0ueK (CTaIbHBIX TPYO) ciieayeT
MPOEKTUPOBaTh, PYKOBOACTBYsich ykazanusmMu CHull 2.05.03-84 ¢ yuetoM pexomMeHAauui
HACTOSILET0 MPUIOKEHUS.

J.2 CranpHele TpyOBI HCIONB3YIOT, KaK TMPaBWIO, B KayeCTBE pacyeTHOTO OJIEMEHTa.
Ienecoobpa3Ho mNpUMEHSATH TpyObl JIUaMeTpOM A0 3 M  BKJIIOYHTEIBHO, H3TOTOBJICHHBIC
(cBasIbLIOBAHHBIC) M3 JINCTOBOM CTaJM TOJIIMHON HE MeHee 12 MM.

J1.3 TIpumensiemble [T CBaHBIX JIEMEHTOB MaTepHalibl, 3HAUEHHE X HOPMATHBHBIX U PaCUETHBIX
MEXaHHIECKUX XapaKTEPHCTUK JOIDKHBI COOTBETCTBOBaTh TpeboBanmsiM CHull 2.05.03-84 (paznen 4)
1 00ecTIeYnTh BO3MOKHOCTD MX CBapKH IPH HU3KUX OTPHUIATENBFHBIX TEMIIEPATypax BO3yXa.

J1.4 B KOHCTPYKLIMH CBAiHBIX 3JIEMEHTOB CTAJIbHBIC TPYObl MOTYT OBITH UCIIOJIb30BaHbI HA MOJHYIO
JUIMHY WIX B TpeAeliaXx HMX YacTH, DPACIOJOXKEHHOM B 30HE IEPEeMEHHOTO YPOBHS BOJIBI HIU
BO3/ICICTBUS NEPEMELIAIOIINXCS JOHHBIX OTIIOKEHUH.

Hapy»Hasi MOBEepXHOCTh HOJBIX TPYO, MCIOJNB3YEMBIX B OIOpax MOCTOB B TIpelesiaX CYIIH WIN
MEePUOINYECKUX BOJOTOKOB, B 30HE OT HU3a HACAAKH UM POCTBEPKA 10 YPOBHS MUHUMYM Ha | M HIKe
MOBEPXHOCTH TPYHTA, JOJDKHA OBITH MOKPHITA THIPOU3OJAIMEH coracHo ykasanusm CHull 2.03.11-
85.

J1.5 Jlyist 3amosHeHus! CTalNbHBIX TPYO B IpenesiaXx BCeH JJIMHBI 3JIEMEHTOB CIEyeT MCIIOIb30BaTh
6eroH kimacca B25 ¢ pacueTHBIM CONPOTHBICHHEM Ha OCEBOE CXKATHE 10 MEPBON IPYIIIE IPeIeTbHbBIX
cocTOsIHMIA (IPHU3MEHHas IPOYHOCTB) He Hivke 13,5 MITa (135 kre/em?) mpu Moposocroiikoct F300
TONBKO JJIi BEPXHEH UYacTH DJIEMEHTOB, HAaXOMSIICHCS B 30HE BO3MCHCTBHSA 3HAKOIIEPEMEHHBIX
Temnepatyp cpensl. s GeToHa, yKIagplBaeMOro B TPYOBI B 30HE IOCTOSHHOTO BO3ICHCTBUS
OTPUIATENBHBIX WU MOJ0XKUTEIBHBIX TEMIIEPATYP CPEJbl, MOPO3OCTOMKOCTh OETOHA HE HOPMHPYETCSI.

J1.6 PacueTbl Ha NPOYHOCTh U YCTOMYMBOCTh TPYOOOETOHHBIX AJIEMEHTOB MJIM CTAIBHBIX IMOJBIX
TpyO peKOMeHayeTCsl MPOU3BOAUTH IO METOAMKE NpuBeaeHHoH B 1. J[.8-21.17.

J1.7 B pacyerax NpOYHOCTH M YCTOWYHMBOCTH JIEMEHTOB HEOOXOIMMO YYHTHIBAThH yYMEHBIICHUE
TOJIIIUHBI CTE€H CTaJIbHBIX TPYO BCIIEICTBUE KOPPO3UH CTalM, €CIIM B EPHOJ CTPOUTENILCTBA ONOpP HE
OyayT ocyriecTBiIeHbl 3(PQEKTHBHBIC MEphl MO 3ammre TpyO OT Koppo3uu cornacHo m. J[.25
HACTOSIILEr0 NPWIOKEHUs. 3HAu€HWs OAHOCTOPOHHEH HMHTEHCUBHOCTU KOPPO3HU YIJIEPOIAUCTBIX
crajell (B HearpecCHMBHBIX IO OTHOIIEHHIO K CTIbHBIM TpyOaM cpenax), MM B TOJl, JOIyCKaeTcs
MIPUHUMATD:

B Bo3nymHo-cyxo# cpene ot 0,02 1o 0,1

B 30He mocTostHHOTO yBIAaXXHEHUS (BO3AYyX-BOJIa WU BO3AYX - BIaxHbi rpyHT) 0T 0,05 1m0 0,2

B Boze, BOIM3M pa3MBIBaEMOro JHa:

HEIMpOMep3aloluX BOJOTOKOB ot 0,05 mo 0,75

IIPOMEP3AOIIKX 10 THA BOJIOTOKOB 0,03-0,1

C BHYTPEHHEW CTOPOHBI MOJIBIX TPYO 0,02-0,06



B Toime mnecyaHelx M KPYNHOOOJOMOYHBIX T'PYHTOB B 3aBUCHMOCTH OT
CKOPOCTHU (BDUIITPAIUH [TOI3EMHBIX BOJI o1 0,01 1o 0,02

B repMeTH4YHO 3aKpBITOH MOJOCTH TPYO NMPH MOKPHITHH HApYKHOW TIOBEPXHOCTH CJIOEM (TOJIIMHON
HEe MEHee 5 CM) [IEeMEHTHO-TIECYaHOTO PAacTBOpPa (IIPM OMOHOJMYMBAHUM TPYO B CKBa)XKHMHAX), B TOJIIIE
TYTOIUIACTUYHBIX, TBEPABIX W TOJYTBEPAbIX TJIMHUCTBIX TI'PYHTOB, a TaKKe B BEYHOMEP3JIBIX HE
OTTaMBAIOIIUX TPYHTaX BIUSHAE KOPPO3UH HE YIUTHIBAIOT.

VHTEHCHBHOCTD KOPPO3UM JOMYCKAeTCsl NPHHUMATh HIKE MPUBEICHHBIX 3HAYCHUH JUIS
HU3KOJIETUPOBaHHbIX cTaned B 1,5-2 pasa; g pasHbIX cTajel B pailoHaX cO CpeIHEeMEeCSYHOU
TemuepaTypoit Hauboiee xonogHOro Mecsma Hrxe MuHyc 20 °C B 2- 3 pa3za.

1.8 B pacderax Hecymied CIOCOOHOCTH HCIIONB3YEMBIX 110 MPHUHIUIYY | TPYHTOB B OCHOBAaHUHU
CBalHBIX 3JIEMEHTOB M3 CTAJbHBIX TPYO ClIeAyeT BBOAWUTH MOHIKAOMMN Ko3(duimeHT B 3HaueHHE
CHJI TPEHUsSI TPYHTOB O OOKOBYIO IIOBEPXHOCTH DJIEMEHTOB.

J1.9 B 3aBUCHMOCTH OT TE€XHOJIOTUH CTPOMTENBCTBA BBIJCISIIOT JiBa dTana paboThl TPyOOOETOHHOTO
3JIeMEHTA: JI0 3aI0JHEeHUs TPYOBI (000JI0UKH) OETOHOM; TIOCIIE 3aMOTHEHUS TPYOBI OETOHOM.

J1.10 IIpo4HOCTH BHEIIEHTPEHHO CXKATOM TOJIOH CTANEHOU TPYOBI IPOBEPSIOT IO (hopMyIIe

N <N, (o.1)
rae N - meiicTByoIIas BHELIHSSI pacyeTHast MpoaoibHast cuina, kKH (TC);

N; - HecyIas cnocoOHOCTh TpyOBI, KH (TC).

3navenne N, onpenensior n3 ypaBHeHUS

M? 7 N
N, =—-C0S| ——5
e, 2 N{

(A.2)

mpu M? =115W,R;; N? =AR,

TJIe €y - paCYETHBIH AKCIEHTPUCUTET MTPOIOJIBHOM CHIIBI, M;

W, - MOMEHT CONPOTHBJICHHUS KOJIBLEBOIO CEUCHHS TPYOBI, M;

€0 - OKCLCHTPHCHUTET MPOJIOIBHOM CHitbl N, ompesieNsieMblii B COOTBETCTBUH C yKazaHusAmu 1. 1.21
CHull 2.03.01-84 (1a GeToHHBIE U KeIe300eTOHHBIE KOHCTPYKIINN), M;

NTO6 - Hecymiast CmocoOHOCTh TPYOOOETOHHOTO dJIeMEHTa MPH IIEHTPaTbHOM cxkaTud, KH (Tc);
M 36 - HecyIasi CnocoOHOCTh TpyO0OEeTOHHOTO 31eMenTa npu u3rude, kH-m (Tc-M).

Hecymiyro criocoGHOCTE TPyOOOETOHHOrO JIEMEHTa NfG OpH EHTPATIBHOM CHKATHH OTPEICIISIFOT

o opmyIe

Ny =0,A +(R,, +|oy|K,) A +RA . (13)
rA€ Oy - HOpMAJIbHOC HAIIPS)KCHUC B MOIIEPEIYHOM CCUCHUUN TpY6BI B MPEACIIBHOM COCTOSTHUU, klla
(Te/m);

A,- pacdeTHas II0MA b MONEPEIHOTO CEUCHUS TPYObI, M

Rup - pacueTHOE CONPOTHBIICHHE OETOHA IS MPEIENIbHBIX COCTOSHUM nepBoii rpymmsl, Kl1a (Te/M?);

G - GOKOBOE JaByICHHE TPYOb! HA OETOH B IPEETLHOM COCTOSHUH, KIla (Tc/M%);

K, = 4 - koappunment 3¢pdexTHBHOCTH OOKOBOTO AABICHUS, PEKOMEHIyEMBIH /1T HOPMAaTHUBHBIX
pacueroB. B ofmeM ciydae 3aBHCHT OT KOMIIOHGHTOB OOBEMHOTO HANPSDKCHHOTO COCTOSIHUS H
TUIACTHYECKHX CBOMCTB MaTepHana;

Ag - TIIOMIa Ik OTIEPEYHOT0 ceueHHst OeToHa B TpyOe, M2;

R, - pacueTHOE COMPOTHBIICHIE HEHANpSATaeMOil apMaTypsI (kapkaca) kI1a (Tc/M?);

A, - CyMMapHast MIOMa b MOMEPEUHOT0 CEUCHHs HeHATPSATaeMOil apMaTyphi, M,

Hamnpsbkenne 6o onpenensiior o Gopmyie
(K, ~245)-1

L+,

R R
T+77 p 1 1_]/ﬁ , (ﬂ.4)

(K, —2u) -

rie R, - pacueTHoe COMpOTHBIICHHE MaTeprala TpyOsI 1o mpejeny TekydectH, klla (te/m);

Oy =—

n= — - oTHOIIEHUE MOYJIEN YIPYTOCTH MaTepuaia TpyObl 1 6eToHa (HauaabHbIH MOIYJIb);
Es

Ke = 0,5 - koapPunment [Tyaccona 6eroHa B TpyOE;

W = 0,5 - kosppunment I[Tyaccona TpyObl B peeIbHOM COCTOSHUM,

B, = D/d -oTHOMIIEHHE BHENTHETO [raMeTpa TPYObl K BHyTPEHHEMY.



OceBoe IpoI0JIbHOE HAIPSDKEHHE B TPYOe OnpeesstoT no Gopmyiie

o, =R, —|oy| P (A.5)
p.-1

Ecmu 6,<0, npuaumarot o, = 0.
[Ipu HarpyXeHUU TOIBKO SIIpa

2 . NO
O-O:_O’SRT(ﬂT _1)’ NT6_(Rnp+|O_0|K3)A5'
Hecymiyro cioco6HOCTh Tpy000eTOHHOTO 351eMeHTa |\ f 5 IpH u3rube onpezesnsieT mo Gopmyse

My =min(RW, ). (11.6)

re R;- pacueTHOE COMpOTHBIEHHE MaTepuana Tpyos! wim 6etona, klla (tc/m?);

Wi - COOTBETCTBYIOIIMI MOMEHT CONPOTUBIIEHHUS TPYOOOETOHHOTO CEYEHUs MO PACTSIHYTOH 30HE
TPyGBI WITH 110 CXKATOI 30HE GETOHa, M.

Henanpsraemyro apMmarypy, paclpelelicHHYI0 PaBHOMEPHO IO IEpUMETPY OETOHHOIO spa,
Jonyckaercs npu onpeneneHud Wi yIUTHIBATh YCIOBHO IIyTEM YBEIUUCHUS TOJNIIUHBI CTSHKH TPYOBI.

MOMEHT CONMPOTUBICHUS TPYOOOETOHHOTO CEYCHHUS ONpeAeNAioT 1o (opMyiaM (C ydeToMm
KO3 PHUIHIEHTOB yCIOBHUil paboTHI TpyOH!I 1 6€TOHA):

- U1t pacTSHYTOU 30HBI TPYOBI

|
W, =1,15—=—, (A7)
L+tA

rmue |X0 - IPUBEJEHHBIN K CTaJIM MOMEHT MHEPLIUHU CEUCHHUS, M4;

Iy - paayc CpeINHHON TIOBEPXHOCTH TPYOBI, M;
A - paccTosHEE OT LIEHTpa TPYOBI 10 OCH Xo, M;

nl,,
rnL—A

- JUTS CYKaTOM 30HBI WT6c =11

B 5TOM Cily4ae MOMEHT HHEPIMH X0 HAXOJST MO (hopMyIie

2 2 H HPC]
|- Ad; FAPA + A, 1+4c0304_sm a +& 4 sm_a
* 8 4n 2a —sin2a n \ 32a-sin2a

2
—cosa | H(A.8)

2
I .
rae A, = wddg; A6c +%(20{—Sln20{);

A\, - TLIOIAIb KOMBIEBOr0 CEUCHHS TPYOBI, M2,

0 - TONIIMHA CTEHKU TPYOBI, M;

do - cpennmii ametp TpyOHI, M.

Benmuuna cMmemieHns ocu A OTHOCHTEIBHO IIEHTpa TsHKECTH TPYOBI paBHa A = I,COSCL, TIe YTOI O
OTIPENIEIISIIOT U3 BBIPAYKEHUS

o 114 . . Vs
—nrcosa—=| —sin’ a(2a —sin2a)cosa |=0,| O<a <= |. (1.9)
r 413 4

J.11 [Inst cteHKH TpYOBI, IOJBEP)KEHHOW HANpPSDKEHUSIM B IIPOJOJIBHOM U TIOTNIEPEYHOM
(K0JIB1IEBOM) HAIPABICHUAX, JOJDKHO BBIIOIHATHCS YCIOBUE

\/O'f —-0,0, +a§ <R, (11.10)

rlie O, - HOpMaJbHbIC (TIOJIOKUTENBHBIC MPU CXKATUHU) HAINPSDKEHUS! BAOJIbL TPYObI B ITPOBEPSIEeMOi
Touxke, klla (Tc/M?);

G, - TO €, B KOJIbLIEBOM HaIpasieHuy, klla (Tc/M?).

J1.12 OOmast ycToW4MBOCTb CKATHIX CTAIBHBIX TPYO AoinkHA ObITh mpoBepeHa nmo CHull 2.05.03-
84.

J1.13 Pacuer MecTHOH YCTOMYMBOCTH CTEHOK TpyO pexkoMeHxmyercs npousBoauts no CHull I1-23-
81, Ipu 5TOM J0JKHBI OBITH BBITIOJIHEHBI TpeboBanus ero . 8.5, 8.6, 8.8 u 8.9.

J.14 TIlpodHOCT, BHEUEHTPEHHO CXAThIX TPYOOOECTOHHBIX JJEMEHTOB OIPENCISIIOT IO
MIPUBEACHHON METOIMKE.

[Tpo4HOCTH TPYOOOETOHHOTO BIIEeMEHTa 10 HOPMAIILHOW crite N IIPOBEPSIIOT, HCXOS U3 YCIOBHS




N < NT61 (Hll)
riae N;g - Hecyias cmocoOHOCTh Tpy00OeTOHHOTO 3eMenTa, KH (Tc).
3uauyenue N onpeaenstoT mo GopmyJie

N, =N,NJ (I1.12)
mpu N, = f (M, ). (pucyrox 1),
rie M, = Ne, /MY, ;

Wi - kodduUIMEHT apMUpOBaHHs CEUCHHsS, OIpENCNIAeMbIii MO MpUBEACHHOU (M0 Mpeaeny
TEKyYeCTH) K MaTepHaIy TpyOBI IUIOMAAN MeTaa.

J1.15 OO1yro yCTOHYHUBOCTD IIEHTPAIBLHO CKATOTO TPyOOOETOHHOTO 3yeMeHTa (TIpu ¢ mo m. 1.21
CHullI 2.03.01-84) mpoBepsitoT 10 hopmyiie

N <@N°, (1.13)
P

%.&_{_ NKp
N ¢, N

rae Ny, - IpoIoJIbHAS CHIIa OT ACHCTBHS MOCTOSHHBIX U JUTUTENBHBIX HArpy30K, KH (Tc);
N - cymmapHas npojomibHas cmia, kKH (tc);

Nyp - TPOJIOIBHAS CUJIa OT JEHCTBHSA KPAaTKOBPEMEHHBIX HArpy3ok, kH (Tc);

Qrpr Pan - YACTHBIE KOIDOHUIIMEHTHI IPOIONBHOTO N3THOA, onpenensiemsle o Tabmme J.1.

IpUu 5TOM gp =

N
1o
0.8+ %%E‘ —
%:{;‘1 T
' i <P R~ RSl
YRR RSN N X
0.4 N RN S A
N N 5“ )
ANA RN AR P
02 X L |
v

Pucynok /1.1 - Kpussle B3anmozaelcTBust HopMaibHOM cuiabl N 1 Mmomenta M aust
TpyOOOETOHHBIX AJIEMEHTOB ITPU Pa3HBIX KOIPPHUIUEHTAX apMUPOBAHUS CEUCHHUS L

Tabnuna /1.1 - 3HaveHns1 YaCTHBIX KOIQOHUINEHTOB Py M @y,

OTHOILEHNE PACYETHOM JUTMHEI 2JIEMEHTA K YacTHbIe KO3()(pULIHEHTHI TPOAOILHOTO M3rKoa
cpenHemy nuamerpy TpyoOsi 1/dg Prp o
15 1 0,99
16 0,99 0,98
17 0,96 0,95
18 0,93 0,92
20 0,90 0,87
22 0,84 0,82
24 0,78 0,76
26 0,73 0,70
28 0,68 0,63




OTHOILIIEHUE PACUETHOM JJIMHBI 3JIEMEHTA K YacTtHple K03 GUITMEHTHI IPOJI0JBLHOTO H3ruda
cpenHemy nuamerpy Tpyosr 1/dg Pup o
30 0,63 0,57
32 0,58 0,51
34 0,54 0,45
36 0,50 0,38
38 0,47 0,34
40 0,44 0,25
Ipumeuanue. | - pacuerHas (npuBeCHHAs) IJIMHA SICMEHTA, M.

J.16 OO6uryto ycTOWYMBOCTh BHEIIEHTPEHHO CXKaTBIX TPYyOOOETOHHBIX 3JIEMEHTOB IPOBEPSIOT B
cootBercTBuH ¢ ykazanmsmu CHull 203.01-84 (1. 3.2.4), npuuem ko3¢ ¢umment B popmymne (21)
clexyeT NpUHUMATh paBHBIM 0,3.

J1.17 OntumanbHasi KOHCTPYKLUSI TPYOOOETOHHOTO CXKATOTO AIIEMEHTA IO MMPOYHOCTH MOXKET OBITH
obecrieueHa py y10BJIETBOPEHUH YCIIOBHS

2
1<r Pilog (J1.14)
p

J1.18 TpyOoOeTOHHbIE 2JIEMEHTHl PEKOMEH/IYyeTCsl KOHCTPYHPOBATh C apMaTypHBIM KapKacoM HJIH
6e3 Hero.

ApMaTypHBI Kapkac B OETOHHOM 3allOJHUTEJIE CIEAYeT NMPUMEHSTH B CIy4asX HCIIOJIb30BaHUS
CTaJBHOW TPYOBI B KauecTBE KOHCTPYKTHBHOI'O 3JIEMEHTA, a MPH HCIONb30BaHWM TPyO B KadecTBe
pacdeTHOro 3JIeMeHTa NpH padoTe Ha M3rHO - B CIydae HEJOCTaTOYHOW TONIIMHBI €€ CTEHKH, B TOM
YHciIe BCIEICTBHE BO3AECHCTBUSL.

J.19 BHYTpeHHIOI0O MOBEPXHOCTb TPYO TPYOOOETOHHBIX SIEMEHTOB HEOOXOAMMO OYHINATH OT
CJTy4alHO TOMABIIMX MAlIMHHOTO Maclia, He(pTH, TPYHTa U PKaBUMHBL.

J1.20 Ecnm mogomBa TpyO0OETOHHBIX 3JIEMEHTOB B IIEPHO/ BO3BEIEHHS OMOp OyIeT OMMUpaThCs Ha
BEYHOMEP3JIbIE IPYHTBI, TO HU3 OETOHHOTO 3aIlOJHUTENS IOJDKEH PacoiaratbCs B ypOBHE KOHIIA TPYO
wim Ha 0,1-0,2 M BbllIe. AHAJOTHYHOE YCIIOBHE JIOJDKHO COOJNIOJATHCS NPU YCTPOHCTBE OETOHHBIX
MpoOOK B TMOJBIX TPyOax.

J1.21 B nobix TpyOax cienyeT ycrpanBaTh OCTOHHYIO MPOOKY Ha BBICOTY ABYX AMAaMETPOB TPYOBI,
HO HEe MeHee 3 M, eCJI He IPUMEHSIOTCS JIOTIOJTHUTENLHBIE MEPBI 110 00ECTIeYeHHIO CLENyIeHUs OeToHa
C BHYTPEHHEW MIOBEPXHOCTHIO TPYO.

J1.22 B3amen OeTOHHOH MPOOKHM K HIDKHEMY KOHIy HOJNBIX TPyO JOIyCKaeTcs NpHBApPHBATH
YIIUPEHHYIO MATY, yCWIEHHYIO peOpamu. B aToM ciyuae TpyOy OImycKaroT 10 MMPOEKTHOTO YPOBHS B
MPeBapUTEIHLHO NPOOYPEHHYIO CKBR)XKHHY, 3alIOJIHEHHYIO B HIDKHEH YacTH MECYaHO-LIEMEHTHBIM HIIH
IIEMEHTHO-IIITAMOBBIM PAcTBOPOM MpouHocThio 5 MITa (50 krc/cm®) Ha BBICOTY He MEHee JBYX
JaMETPOB CKBAXKHHBI.

J.23 C BHyTpeHHEIl CTOPOHBI HIDKHETO KOHIIA MOJUICKAIINX IOTPYKEHHI0 TPyO CO CTEHKaMH
TONIIUHONW 70 16 MM peKOMeHIyeTcs MpuBapuTh OaHnaxu BeicoToi 0,2-0,3 M M3 OTPE3KOB TEX ke
TpyO.

.24 JIns ciay4aeB korjma OETOH TPyOOOETOHHBIX 3JICMEHTOB HJIM MPOOOK B MOJBIX TpyOax OymeT
TBEPZETh NPH OTPHULIATEIBHON TeMIIepaType OKpysKarouel cpesibl (Bo3yXa JibJia IpyHTa), B OETOHHYIO
CMECh CIIeJlyeT BBOJUTH IIPOTHBOMOPO3HBIE JI00ABKH HE OKa3bIBAIOIIME OTPUIATEILHOTO BIHMSHUS Ha
CTaJb TPYO, a CMECh YKJIaJbIBaTh KaKk IPaBHUJIO, HACyX0. B 30HE HU3KHMX OTPHUIATENBHBIX TEMIIEPATYD,
KpOMe IPOTHBOMOPO3HBIX, CIIEAYET BBOANUTH BO3IYXOBOBJIEKAIOMINE U IUIACTU(UINPYIONINE T00aBKH.
Bun n1o6aBok, X TO3MPOBKY M CrIOcO0 NMPUTOTOBJICHUSI OETOHHOW CMECH JOJDKHA yCTaHABIMBATh MO
yKa3zaHHUAM IIPOEKTa MPOU3BOICTBA paboT OETOHHAS Ta00PATOPHUS CTPOUTEIHHON OpraHU3aIny.

Ecnu BeyHOMep3ible TPYHTHI HCMONB3YIOT 10 MNpuHOMIMY I, TO OCETOHHYIO CMech ¢C
MIPOTHBOMOPO3HBIMH J100aBKaMU B HIDKHEH dacTh TpyO clexyeT yKIaneiBaTh 0e3 J00aBOK Ha BBICOTY
e menee 0,5 M.

J.25 JIna a¢dexTuBHOIN 3amUTH TPyO OT KOPPO3UH B 30HE KOHTAKTa BO3/yXa C BOJOH (BJIaroii) nx
PEKOMEHYETCsl 3aKphIBATh CTANbHBIMU MATPyOKaMU Ha ITyOuMHY HE MEHee | M HIKE IOBEPXHOCTH
rpyHTa (JUIs MEPUOAMYECKUX BOJOTOKOB) HJIM YPOBHS HHU3KOH BOJBI MOCTOSHHBIX BOJOTOKOB U HE
menee yeM Ha 0,5 M Bbiie dtoro ypoHs. KonblLieBoi 3a30p He Oonee 3 cM MexIy maTpyOkamu u
TpyOO#i clietyeT 3aroHsATh OJUMEPHON KOMITO3UIIMEH Ha OCHOBE SMOKCUIHON CMOJIBI.

[TarpyOku Ha TpyOBl pEeKOMEHIYETCsl YCTaHABIMBATh, KaK MPAaBUIIO, B 3aBOJCKHX YCJIOBHSX, €CIH
TpyOBI TOTOBST ISl ONTOP KOHKPETHBIX MOCTOB. [laTpyOku K TpyOe moryckaeTcs NpuBapuBaTh TOJIBKO
MIPOAOJIEHBIMU IIBaMH (B TIPOPE3SX).

Permenns 0 HEOOXOAMMOCTH M CIIOCOOAX 3aIIUTHI TPYO BHE IPEIEIIOB 30HBI BO3AYX-BOAa (TPYHT)



clieyeT NpUHUMATh coracHo ykasanusm CHull 2.03.11-85.

J1.26 TpyOoOeroHHBIE 3JEMEHTHI C HacaiakamMu (pOCTBEpKaMH) B 3aBUCUMOCTH OT HX
KOHCTPYKTHUBHBIX OCOOCHHOCTEH PEKOMEHIYeTCSl COEAMHHWTH CBApHBIMU CTBHIKAMH WM C MOMOUIBIO
BBIITYCKOB apMaTyphl, IPUBAPEHHBIX K TpyOe MM K€ SBIISIOIIMXCS YacThlO0 apMaTypHOrO Kapkaca,
YCTAHOBJIEHHOTO TI0 BCEH JUIMHE WM TOJBKO B MIPEAEIaX BEpXHEH YacTH JIEMEHTOB.

Ipunoocenue E
(pexomeHIyEMOE)

PACYET CBAMHBIX JIEMEHTOB OIIOP

E.1 PexomeHnmanuu HacTOSMIETO pas3fena COASp)KaT METOAUKY pacdeTa CBaHHBIX HJIEMEHTOB OIIOp
MOCTOB Ha JEHCTBHE CXKMMAIOIIEH M MONEPeYHOH CHJI W M3TMOAIOIIEro MOMEHTa, OTPaKAIOIIYIO
0COOCHHOCTH B3aUMO/ICHCTBUSI 2JIEMEHTOB C BEUHOMEP3JIBIMU M HEMEP3JIBIMH TPYHTaAMH.

E.2 B pacuere cBaifHbIX 2JIeMEHTOB (CBali, cCBali-000JI04Y€eK, CBaii-CTOJIOOB) ONOP (32 UCKIIOYEHUEM
pacdera OcaZKH OT IIOCTOSHHBIX Harpy30K) 32 pacyeTHYIO IIOBEPXHOCTh IPyHTa IIPHHUMAIOT:

- ISl DIIEMEHTOB IPOMEXYTOUYHBIX OIOpP - €CTECTBEHHYIO ITOBEPXHOCTh TPYHTa, a HPH Cpe3Ke
TpyHTa WJIM BO3MOXKHOCTH pa3MbIBa - IIOBEPXHOCTh TPYHTa COOTBETCTBEHHO IIOCIE CPE3KH WIIH
MECTHOTO Pa3MbIBa IIPH PACIETHOM PACXOJE;

- JUI 2JIEMEHTOB yCTOEB - €CTECTBEHHYIO IOBEPXHOCTh TPYHTA, a IIPU HAJIMYUU PAHEE OTCHITAaHHON
WJIN HAMBITOM HACBINH, CKBO3b KOTOPYIO OHH OBLIH ITOTPYXKEHBI, - €€ TIOBEPXHOCTD;

- JJIsl DJIEMEHTOB YCTOEB - €CTECTBEHHYIO MOBEPXHOCTh TPYHTa, a MpPU HAIWYUHM HACHIU WU
HACBIIH, BO3BEJICHHOW HaMBIBOM, - €€ TIOBEPXHOCTb.

B ciydae o4yeHb ciaboro BepXHETro Ciosi TpyHTa (MJIbl, TEKyYHe WM TEKy4YeIUTACTHYHBIC TIIUHBI,
CYIJIMHKH WJIM CYIIECH) 3a PacueTHYIO MOBEPXHOCTh IPYHTAa y YCTOS NPUHHMMAETCs MOJIOIIBA 3TOTO
CII04.

[Tpu pacueTe cBalHBIX PJIEMEHTOB (32 MCKIIOYEHHEM pacdera OCaJIKd OT MOCTOSHHBIX Harpy3oK)
HeMep3ible (B TOM 4YHCJIE OTTasBIIME), a TaKKe M IUIACTHYHOMEP3JIbIE TPYHTHI, OKpY’Karoliue
JJIEMEHTBl ~ PAacCMATPUBAIOTCS  YCIOBHO  Kak  ympyras JmHeWHo-pedopMmupyemas — cpena,
xapakrepuzyeMas Ko3((HUIIMEHTOM TIOCTENHN, HapacTAOIIUM MPOITOPIIMOHAIBHO TITyOHHE.

Kosboumment mnocremn C,, kH/M® (1¢/M%), rpyHTa 1O GOKOBOH IOBEPXHOCTH 9IEMEHTA
OTIpENIEIAIOT 10 (hopMyIIe

C,=kz, (E.1)
rae K - ko3pdUIHMEHT NPOMOPIHUOHATBHOCTH, XapaKTCPU3YIONINH H3MCHEHHE C TIIYOUHOM
k0>(UIIEHTa OCTENMHN IPyHTa, OKpysKaromero snement, kH/m* (te/m*);

Z - TiryOMHa pacIoyioXKEHHs CEYSHUsI CBaH, JUIsl KOTOpoi ompenensercss KoadduiueHT mocrenu, M,
M0 OTHOLIEHUIO K PacueTHOW MMOBEPXHOCTH TPYHTa, IIPH BHICOKOM POCTBEPKE MM K ITOJIOLIBE HU3KOTO
pocCTBepKa.

3mauenne koddouumenta mocremn C,, kH/M® (1c/M%), HecKanbHOro IpyHTA MOA IMOJOLIBOM
3JIEMEHTa, MOTPYXKAEMOT0 JIIOOBIM cItoco0oM (KpoMme 3a0MBHOTO MM Oypo3aOHMBHOTO), IIPUHUMACTCS
PaBHBIM

5k d
C =—2o1, (E.2)
i bn
HO HE MCHEC
50k
cC =—=, (E.2)
" b

it
rae K, - KO(pQHUIMEHT NPOMOPIHOHATLHOCTH, XapaKTEPU3YIONMA HW3MCHEHHE C TIIyOWHOM
k0> PHIIEHTa TOCTENMN IPYHTA, PACIIOIOKEHHOTO IO MOA0MIBOH dmementa, KH/M? (Te/M™);
d; - rryGuHa pacroNOKEHMsI MONOIIBBI JIEMEHTA [0 OTHOIICHHIO K PACYeTHOH MOBEPXHOCTH

TPYHTa, M;
b, - pasmep momomIBEI BiIeMeHTA, TIPUHUMAEMbIH PABHBIM P HAJTWYUH YITUPEHUS B HIKHEH YacTh
HauOoJbIIEMy IIONEPEYHOMY pa3Mepy VIIUPEHHUs, a MpH OTCYTCTBHM YIIUPEHHsS - TOJIIHUHE

(anameTpy) aJIeMeHTa, M.

E.3 3uauyenust k03 HUIMEHTOB MPOTOPIHOHATBHOCTH K ¥ K, UIs1 HEMEP3JIbIX M IIACTUYHOMEP3IIBIX
TPYHTOB MPUHUMAOT 10 Tabnuie E.1 B 3aBUCHMOCTH COOTBETCTBEHHO OT BHJAa TPYHTA OKPYIKAIOIIETO
3JIEMEHTHI, WM OT BUA TPYHTA, PACIIOIOKEHHOTO IO UX TIOJIOIIBOH.



Ta6nuna E.1 - 3nauenns k03¢ puuueHTOB NponopunoHaibHocTu K u Ky

3nauenun K s 3uavenust K s cBai
I'pYHTHI M MX XapaKTEPUCTHKH B 3a0MBHBIX 1 MOTPYKAEMBIX OCTATBHBIMU
OTTasABIIEM COCTOSTHUH Oypo3aOMBHBIX CBall | cHocobaMu, ¥ CBail-CcTONOOB, a
kH/m* (tc/m”) Taioke 3Hauenne K, kH/m” (tc/m*)
['muHbl ¥ CyrJMHKK Tekyde rmiactuunbie| 640-2450 (65-250) 440-1960 (50-200)
(0,75<1,<1)
Imuebl W cyrMHKH  MsTKoruiactuuabie| 2451-4900 (250-500) 1961-3920 (200-400)

(0,5<1,<0,75),

cynecu mactuansle (0<1,<1),
necku npuieBatsie (0,6<e<0,8)
Inuaet w cyrmuaku  Tyromiactuunsie u| 4901-7840 (500-800) 3921-5880 (400-600)
nonyteepasie (0<1,<0,5),

cynecu tBepabie (1.<0),

necku menkue (0,6<e<075) u
cpenneit kpynaoctu (0,55<e<0,7)

['TUHBI U CYTJIMHKY TBEP/IbIE 7841-12740 (800-1300) 5831-9800 (600-1000)
(1.<0), mecku kpynHsie (055<e<0,7)

ITecku rpasemuctoie (0,55<e<0,7), rpaBuii 4901-7840 (500-800) (1000-
U TaJIbKa C IeCYaHbIM 3aMI0JHEHHEM 2000)

Menbume 3HaueHnd koddoumueHToB K u k; B Tabmuie E.l cOOTBETCTBYHOT HauOOJIBIINM
3HAYEHMSM TO0Ka3aTels TeKy4eCTH || TTIMHUCTBIX TPYHTOB K KOA(PQHUITEHTaM HOPHCTOCTH € TIECYaHBIX
TPYHTOB, yKa3aHHBIM B CKOOKaxX IOCIe HaWMEHOBaHWS TpyHTa, a Oonpumine 3HadeHus K u K, -
COOTBETCTBEHHO OoJiee HU3KNUM 3Ha4eHMAM || 1 e. {7 TpyHTOB, MMEIOIINX MPOME)XYTOYHbIE 3HAUCHHS
IL u e, 3nayeHus kodddumuentoB K u K, mpuruMaroT no MHTEpHOLIKKA ECiu CTeneHp TeKy4ecTH
TJIMHACTBIX TPYHTOB XapaKTEpU3yIOT HE YHCICHHO, a 10 HAaMMEHOBAHMIO, W TECKH CUHMTAIOT Kak
cpelHel mIoTHOCTH, TO K03 ¢urmentsl K u K, IprHAMAOT paBHBIME CPEAHMM apHU()METHICCKUM K3
yKa3aHHbIX B Tadnuie E.1 npenenoB cOOTBETCTBYIOMINX 3HAYSHUH [UIsl TAHHOTO BHJIA TPYHTA.

Kosdpdurmentsr K u K, mis mioTHeIX meckoB npuHUMaOT Ha 20 % BbINIe, YeM HauOOJIbIIHC
TaOJIMYHbIEe 3HAYECHUS JUIs IAaHHOTO BUJIA TPYHTA.

E.4 IIpu Hanu4mm B peenax riyOuHBI ITOTPYKEHHs 3JIEMEHTA HECKOJIBKHUX CIIOEB HEMEP3JIOT0 WIIH
TUIACTUYHOMEP3JIOT0 TPYHTa JOIMYCKAaeTCsl MPH OINpPEAETICHHUH CONPOTUBIICHHS TPyHTa MO OOKOBOU
MOBEPXHOCTH SJIEMEHTA IMOJb30BAaThCsl OJHMM IPHBEACHHBIM 3HaueHHeM Kod(duimenta K. Ecnu B
npenenax TIyOWHBI TOTpyKeHHs dy, M, OTCYMTHIBAGMOH OT PACYCTHOH IOBEPXHOCTH TPYHTAa,
pACIoNOKEH OAWH CIO TpyHTa, TO MPUBEICHHOE 3HAUYCHHE K NPUHUMAIOT paBHBIM 3HAYCHHIO,
COOTBETCTBYIOLIEMY 3TOMY IPYHTY.

3mech di = 3,5b + 1,5, (E4)

rae b - Tommuaa (TraMerp) CBAHOTO 3JIEMEHTA, M.

Ecin B mpemenax rimyOuHbl Oy pacmosiokeHO IBa CJIOsl TPyHTa, TO MpPHUBEICHHOE 3HaueHue K
HAJUIeKUT ONPENeIsTh 10 Gopmyrie

kd, (2d, —d,)+k, (d, —d,)’

k= 5 , (E.5)
dk

a eCIIi TPH CJI0s, TO TI0 (hopMyJIe
_ kldl[z(dlll +d|| )+ dl]+ klldll (2d||| +d||)+ I(||| |2||
d 2
k

rae d, - Tommuaa |-ro (BepXHero) ciost pyHTa, M;

dyy u dyy; -rommusst 11-ro u 11-ro cnoes rpynra (B mpeaenax dy), m;

ki, ki u Ky - 3Hauenns kod¢duiinenToB nponopiruoHansHocT K st rpyaros I, 11 u 111 crioes.

E.5 B pacuere nmpuHHMAIOT, YTO JaBJICHHsI OT OOKOBOI IIOBEPXHOCTH JJIEMEHTA HA HEMEP3JIbIi MK
IUTACTHYHOMEP3/IBIA TIPYHT MepelaloTcs IO IUIOCKOM TIpaHM INMPUHOH b, (pacuerHoil mmpuHe
JJIeMEHTa), AAaBJICHHUS OT HIDKHETO KOHI[A 3JIEMEHTA - 10 IUIOCKOW ITOJIONIBE C Pa3MEpOM, PaBHBIM
TONIIHMHE (AMAMETPy) MOMEPEYHOTO CCUCHHs 3JICMEHTAa, a NPU HAIMYMAW YITUPEHUS B HWKHEH ero
YaCcTH - HAaUOOJIBIIEMY TUAMETPY YIIUPEHUSI.

Pacuetnyto mupuny b, M, IpHHIMAIOT

a) s cBai

k , (E.6)




b, = x4(1,5b + 0,5), (E.7)
0) 1151 CBaii-CTONOOB
b, = (b + 1)k, (E.8)
rae b - Tonmunaa (quaMerp) 3JaeMeHTa, M,
Ky - KO3(hQUUUEHT, mpu Kpyriod (opMe MONEpeyHOro ceueHHus sjeMeHTa Ky = 0,9, a npu
KBaJpaTHOM Kg, = 1;
K - KO3 UIHEHT, TPUHAMAESMBIH

(l_Kl)ap
K=K +-——"—" (E9)
2(b+1)

mpu k<1.

3neck k1 - KOdQGOHIMEHT, 3aBUCAIINNA OT KONUYECTBA IJIEMEHTOB 7, B OJHOH BEpPTUKANBHOMN
TUTOCKOCTH JIEWCTBHS HArPY3KH;

a, - CpelHee pACCTOSHWE B CBETy (Ha YPOBHE pAaCUYeTHOH IOBEPXHOCTH TpPYHTA) MEXKIY
3JIEMEHTaMH, PACHIOI0KEHHBIMH B PACCMAaTPUBAEMOH IIIIOCKOCTH, M.

3HaueHus k1 IpMHUMAIOT paBHbeIMH 1; 0,6; 0,5 1pu 1, cooTBeTCTBEHHO 1; 2; 3.

Ecnn B pa3sHBIX BEPTUKAIBHBIX IUIOCKOCTAX, MApaJJIETIbHBIX IUIOCKOCTH JEHCTBUS HArpys3Kd
(pa3HBIX psOax), pAacIoJOKEHO pPa3HOE KOIWYECTBO CTOJIOOB, KOX(POHUIMEHT K NPHHUMAIOT
OAMHAKOBBIM JJIsSI BCEX CTOJ'I6OB 1 paBHBIM MCHBIIEMY U3 3Ha'—IeHHﬁ, TMOJIYUCHHBIX JIA Pa3sHBIX PAOOB.
[Tpu pacmosnokeHHy CTOJIOOB B IIAXMAaTHOM IOPSAKE W MPU PACCTOSHHUAX MEXIY OCSIMH COCEIHUX
PSIIOB, TApaUIENbHBIX [UIOCKOCTH JEWUCTBUS Harpy3kd, MeHpmmx (b + 1), M, 3HavyeHHe K
YCTaHABJIMBAIOT KaK JUIS IPUBEIEHHOTO PsiJia, TOJyYeHHOTO NMPOEKTHPOBAHUEM CTOJIOOB Ha IIIOCKOCTh
JeiicTBus Harpy3ku (pucyHok E.1).
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Pucynok E.1 - Cxema k onpenenenuto koadduipeHTa x mpy maxMaTHOM pacIiojoXeHHH CTOJI00B:
1 - rutockocTh eHCTBHS Harpy3KH; 2 - MPUBEICHHBIN psijt; 3 - TUIaH PACIOJIOKEHUS CTOI00B MITH
cBait

E.6 Ilpn Hemep3nbIX TPYHTAaX OCHOBaHHS MM MEP3JbIX TPYHTAX, HCHOJIB3YyEMBIX 1O IpHHIMITY ||
(3a MCKIIOYEHHMEM CIydYaeB, KOTZa JJIEMEHTHI, IOTPYXKEHHBIE 4epe3 TOJIIy MOMEp3Joro IpYyHTa,
3a/IeNaHbl B UCIOJB3YEeMbIil 110 MPHHIUIY | rPyHT), CileayeT NpUHAMATh TiyOuHy 3amoxenus d,, M,
3JIEMEHTA B TPYHTE, CUUTAsl OT PACYETHOI MOBEPXHOCTH IPYHTA.

B pacuere jomyckaercsi HE YYMTHIBATh CONPOTUBIICHHE TpyHTa OCHOBAaHHUS IOBOPOTY U
MONEPEYHOMY CMEIIEHHIO TIO/IONIBBI 3JIEMEHTA.

E.7 Eciiu HWKHEE KOHIIBI 3JIEMEHTOB 3aJIeIaHbl B IPYHTHI OCHOBAHUS, HCIIOJIb3yEeMbIE 110 MPUHINILY
I, ray6uny 3amoxeHusi 0, M, SIEMEHTOB B HEMEP3JIOM HJIM TUIACTHYHOMEP3JIOM TPYHTE, CUUTAs OT
pacyeTHOi MOBEPXHOCTH IPYHTA, CIIeyeT IPUHUMATh:

d=d’ + Ad, (E.10)
rae d’ - ryOuHa, cuuTast OT PACUETHOMN MOBEPXHOCTH TPYHTA, PACTIOIOKEHUSI BEPXHEH TPaHHUIIBI
BeuHoi Mep3noTsl (BIBM)*, m;
Ad - nononHuTeNbHAS TITyOHHA, ONpeensieMas COOTBETCTBEHHO 1o 11. E.8, m.

*3mech W anee BepXHsAS TpaHuIa BeyHOH Mep3norsl (B'BM) mpuHHMaeTcss B ypoBHE pacueTHOW TTyOHHBI
CE30HHOT'O OTTaHBAHUSL.



DneMeHThl B CeueHHH Ha TiayOMHe O paccMaTPHBAIOTCS JKECTKO 3allleMICHHBIMH ITPOTHB
IPOAOJIBHOTO U MOIEPEUHOr0 CMEIEHHsI U IIOBOPOTA.

E.8 Tlpu ucnons30BaHWH TPYHTOB OCHOBAHUS MO MPUHIHITY | gomonHuTeNnbHYy0 Tyouny Ad (cM. m.
E.7) onpenensiror o popmyie

Ad = Ad; + kb, (E.11)

rae Ady - TonmMHA COS TUIACTHYHOMEP3JIOro TPYHTa, paBHas pacctosauio or BI'BM o
HaMBBICIIEH OTMETKH, HI)KE KOTOPOI IPYHT IIPH pacdeTHOH (MaKCHUMalIbHOI) TeMIlepaType HaXxOIuTCs
B TBEPJOMEP3JIOM COCTOSHUH, M;

Kp - 0€3pa3MepHbli K2 PUIUEHT;

b - Tonmmua (anametp) semMeHTa, M.

3HaueHus Ad; U K, OIPENEIIIOT B COOTBETCTBUM C MEP3JIOTHO-TPYHTOBBIMU YCIOBUSAMHU y4acTKa C
HCTIONIb30BaHueM rpaduka (pucyHok E.2) m3MeHeHHs pacyeTHBIX TEeMIEpaTyp tmas MO miryOmHe 2 M,
orcuntbiBaeMoit o BI'BM, u tabmurer E.2, B KOTOpO# I TPYHTOB CO CTENEHBIO 3alOTHEHUS TOpP
TBIOM U He3amep3atomed Bojoi S,<0,8 u ¢ 3aconeHHOCTEI0, He TpeBbimaromei 0,1 % it meckoB u
0,25 % nna TIMH, TPUBEICHBI 3HAYEHHA TEMIEpaTypsl t, MpH KOTOPBIX TPYHTHI MEPEXOIST B
TBEPAOMEP3JIOE COCTOSTHHUE.
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Pucynok E.2 - I'paduk n3mMeHeHns pacyeTHBIX TeMIEpaTtyp tmayx MO Z, (U151 ciIydast pactonoKeHus
MTHl QyHJaMeHTa Hajl pacueTHOH MOBEPXHOCTHIO IPYHTA):
BMI' - kpoBiis Be4uHOMEP37bIX TPYHTOB; YOK3 - ypOBEHB KeCTKOU 3aJeNKU

Ecin B HEOJHOPOAHOI BEUHOMEP3JION TOJIIE pacUETHBIE TEMIEpPATypbl BEPXHHUX CIIOEB IPyHTa
BBIIIE, @ HIDKHHUX CIIOEB HWXKE, YeM 3HAYECHHS TEMIIEpaTyp, MPUBEACHHBIX AJISI STHX TPYHTOB B TaOJIHUIIE
E.2, To Ad; onpenenstoT kak pacctossaue oT BIBM 10 KpoBIM mepBoro mno riiyOuHe ciosi, pacueTHast
TEMIIepaTypa B KOTOPOM HIDKE TaOJIMYHOTO 3Ha4deHus t amst rpyHTa 3Toro cmos (cM. pucyHok E.2,
neBblif). [Ipy 3TOM NpUHMMAIOT B 3aBUCHMOCTH OT pa3sHOCTH At aOCONIOTHBIX 3HAUYEHHWH pacdeTHOH
TEMIIEpaTypbl Ha YPOBHE KPOBIM CJOS TPYHTa, YIOBIETBOPSAIOUIETO YKa3aHHOMY YCJIOBHIO, H
TEMIIEpaTyphbl, MPUBEACHHOH B Tabnuie E.2 ast rpyHTa 3TOrO CIosi:

K, = 1 npu At<0,2 °C;

K, = 0,5 npu 0,2<At<0,5 °C;

K, = 0 mpu At>0,5 °C.

B ocranmpHbIX ciydasx 3HaueHue Ad; ompepenstor no rpaduky tmax = f(z,) kak rmyOuny z,, Ha
KOTOpPOH pacdeTHas TeMIIepaTypa paBHA TaOJMYHOMY 3HAYEHHIO TeMmeparypsl ! [ JaHHOTO BhAaa
rpyHTa (cM. pucyHok E.2, npaseiit). Ilpu aTom cienyer npunumMars K, = 1.

Tabnuna E.2 - 3HaueHue Temnepatypsbi t

I'pysT t, °C
TTecok -0,3
Cyrnechb -0,6




I'pysT t, °C

CyrimHoK -1,0
I'munaa -1,5

[Tpu xpynHOOOIOMOYHBIX TPyHTaX 3HaueHue t npuHuMaroT no Tadnuue E.2 B 3aBucuMocTn OT Buaa
IpyHTA 3aIl0JHUTENS.

E.9 JlaBnenus o, Ha HeMep3NbIi TPYHT OOKOBOI MOBEPXHOCTH 3JIEMEHTOB Ha YKa3aHHBIX Jajiee
rIIyOMHaX JTOJDKHBI YIOBIIETBOPSATH YCIOBHIO

azzn—ﬁ—{yng¢+cy (E.12)
cos @

e Z - TyOMHA OT PacYeTHON MOBEPXHOCTH IPYHTA, M;

(¢, ¢ ¥ Y - pacyeTHBIE XapaKTEPUCTHKU (YToJl BHYTPEHHETO TPEHHMS, CHEIUICHUS M YACJIBHBII I1ec)
TpyHTa, IpUHUMaeMbIe coraacHo 1. E.11;

N - K03()(HUIMEHT, YYNTHIBAIOUIMNA IOJII0 MOCTOSIHHOW HAarpy3KH B CyMMapHO; NpHHHMaeTcs
cormacHo 1. E.12.

Bremomnaenne ycnosus (E.12) MoxXHO HE POBEPATH IS CBal, MOTPYKEHHBIX B TPYHT HA TIIyOWHY
Gostee 10b (3a HCKITIOYEHUEM CITydaeB MOTPYKEHUS B TEKYYHE M TEKYUYEIIaCTHYHbIE [NIHHBI, CYTTHHKH
U cymecn).

E.10 I'myOunbl, Ha KOTOPBIX MpoBepsieTcs BeinoaHeHue ycinoBus (E.12), 3aBucar ot npuBeneHHOMN
ryOuHb! d 3a510)KEHHs B TPYHTE DIIEMEHTa, ONPEASIsIeMOi Mo hopmyIie

d=ad, (E.13)

rae d - rryOrHa 3aI0XKeHHs 3JeMeHTa B IpyHTe, M (cM. 1. E.8);
a. - koaddunueHt gedopmanuy dIeMeHTa, onpeesieMbli o Gopmye

8= (E.14)

El - 5KeCTKOCTb MOMEPEUHOro CEUCHHs CTBO/IA CBaM TpH m3rude, kKH-M? (Tc-M7).

Ecm d < 2,5, semonnenue ycnosus (E.12) Heo6xoaumo nposeputs 1 2 = d/3 u z = d, a ecam
d>2,5 - s rryGuHBI

z=0,85/a,. (E.15)

E.11 IIpu nposepke ycmosus (E.12) criexyer npuHUMAaTh pacdeTHBIC 3HAYCHUS yIiIa BHYTPEHHETO
TPEHUs ¥ CLEIUICHHs1 HeMep3ioro rpyHra pasHeiMu: ¢ = 0,9¢,, HO He Oonee @ = @,-2°; € = 0,4C, ans
3a0MBHBIX M Oypo3abuBHBEIX cBail u ¢ = 0,2¢, Ui OCTaJbHBIX CBall M CBail-cTOJIOOB. 3/1€Ch @, U Cp -
HOpPMaTHBHBIC 3HAYECHUS yTJIa BHYyTPEHHETO TPEHUS 1 CLEIUICHUS TPYyHTAa.

PacuerHslii ymesnpHBIH Bec TpyHTa NPUHUMAIOT PAaBHBIM HOPMAaTHBHOMY, ONPEIEICHHOMY IS
TPYHTOB BCEX BHJOB C YIETOM I'HIPOCTATHYCCKOTO B3BCIIMBAHUS.

ITpn HEeCKONBKUX CIIOSAX TPYHTA 3HAUYEHHS @, C U Y JIOMYCKACTCs TPUHIMATh CPEIHEB3BEIICHHBIMH
JUI. TPYHTOBOM TONIIM B Tpefeiax ydacTKa OIIOPbl JaBJCHUH G, Ha KOTOPOM OTH JaBJICHUS
(ToTy4eHHBIe TT0 pacueTHBHIM (pOopMyIIaM) UMEIOT OJIWH 3HAK.

E.12 KoadduimeHT 1 onpeensor no Gpopmyie

M, +M,
-
nM, +M,
rac Mg - MOMCHT OT BHCHIHUX MMOCTOAHHBIX HATPY30K B CCUCHHHU 3JICMCHTOB Ha YPOBHC UX HUIKHUX

KOHLIOB, KH-M (TC-M);
M, - To e, OT BHEIITHUX BPEMEHHBIX Harpy3ok, KH-m (Tc-m);

n= (E.16)

n - KO3 ULIUEHT, 3aBUCAIINI OT MPUBEACHHOM IITyOHHBI (| 3aJ0XKEHHS dJIEMEHTa B TPYHTE: IIPU

d <2,5 n=4,0; npu d >5,0 n = 2,5; B unrepnane 2,5<( <5,0 3HayeHHE 1 ONPEAEIAIOT TUHEHHOM
UHTEPIIOJISILIMEH.

Mowmentst My 1 M, mpu pacdere OZHODPSIAHBIX (YHIAMEHTOB HAa HArpPy3KH, ACHCTBYIOLIHME B
BEPTHKAILHOW  IUIOCKOCTH, TEPINEHAMKYISPHOW pAMY, ONPENECISIOT OT TOPWU3OHTAIBHBIX W
BEPTHKAIILHBIX HAIPY30K, & B OCTAJBHBIX CIyYasX TOJBKO OT TOPHU30HTAIBHEIX HAIPY30K.

Ilpu pacuere OMHOPSAHBIX (YHIAMEHTOB Ha BHEICHTPEHHO MPUIOKEHHYIO BEPTHKAIBHYIO

HArpy3Ky CleIyeT IPUHUMATh N = 4 HE3aBUCUMO OT 3Ha4YeHus (] .
E.13 Ecmm ropu3oHTaipHBIE [aBICHUSA G, TPYHT He yamoBierBopsioT yciuoBuio (E.12) m




NpUBE/ICHHAs TIyOUHA 3aI0%KeHHs dlIeMenTa (| >2,5, JOIyCKAeTCs IPOM3BOAUTH TOBTOPHBI pacuer
(dyHIaMeHTa NPH YMEHBIICHHOM 3HA4YeHHH Kod()(HLIUEeHTa MponopuUOHANEHOCTH K, BKIFOYAIOIIUH
BCE HEOOXOMMEIE TTPOBEPKH, B TOM YHCIIE U IPOBEpKH BhITomHeHHs yciaoBus (E.12).

IIpn cnaboMm BepxHEM CIlIO€ TpYHTa JOIYCKAaeTcs HE YYUTHIBATh €r0 CONPOTHBICHHE, T. €. B
KaueCTBE PACYETHOH IIOBEPXHOCTH TPYHTA pacCMaTPHBATh HIKHIOIO IPAHUILY 3TOTO CIIOSI.

E.14 Tlpu ucnonb30BaHUM TPYHTOB OCHOBAaHHS IO NPHHLOUITY | cleqyeT MpoOBEpHUTH MPOYHOCTDH
3aJIeNIKU 3JIEMEHTa B TBEPJOMEP3IOM IpyHTe 110 hopmMyIie

6MdeiQdd3 <mi,R (E.16)

3

rae My n Qq - nzrubaronmii Mmoment, KH-M (Tc-M), U monepeynas cuia, kH (TC), onpeneneHHbIe
pacuerom jutst Tayounst Z = d, m (cm. . E.7 u E.8);

d, - nTyOHMHA 3aJ0KeHUSI 2IEMEHTAa B TBEPAOMEP3JIOM IPYHTE, M, CUUTAsl OT YPOBHS PACIIONOKCHHS
CEUYCHHS, B KOTOPOM 3JIEMEHT pacCMaTpHUBACTCS JKECTKO 3aIEMIICHHBIM (CM. pucyHoK E.2);

R, - HOPMAaTHBHOE CONpOTHMBICHHE TBEPAOMEP3IOro TPyHTa HOPMAIBHOMY [aBIeHmio, KH/M
(te/M?), npurmmaior mo CHuIl 20204-88 B 3aBHCHMOCTH OT pacueTHOI TEMIIEpaTypsl IPyHTa B
yKa3aHHOM YPOBHE;

m U Ko - KoOQ(UIMEHTHI ycIOBUiI pabOThl M OIHOPOJHOCTH TPYHTa; JONMYCKAETCs NMPUHUMATh
mK():l.

[TpoyHOCTH 3aJeNKU BIIEMEHTOB W BEYHOMEp3JIblE TPYHTHI, MCHOJb3yeMbIe 10 HpHHLMITY [, Ha
JieicTBHE U3rNOAIOINX MOMEHTOB U MIONEPEYHBIX CHJI BO3HHKAIOIIUX OT BPEMEHHBIX TOPH30HTAIBHBIX
Harpy3ok (1o ¢opmyste E.17) ciaenyer npoBepuTh py YBEJIMYEHHBIX COTIIACcHO I1. 5.2.17 3HaueHusx Ry,
Kak /ISl KpaTKOBPEMEHHBIX Harpy3oK.

Ipunoowcenue 2K
(oGs3aTenpHOE)

PACYET ®YHJIAMEHTOB HA JJEUCTBHUE CUJI MOPO3HOI'O IIYYEHUSA
I'PYHTOB

2K.1 Hacrosmmii pacuer sBiasieTcs JONOJHUTENbHBIM K ykazanuaM CHull 202.04-88 B yactu yuera
cnenuduIecknx 0COOCHHOCTEH NMPOEKTUPOBaHUS (DyHIaMEHTOB MOCTOB.

JK.2 Jlns yuera BIOUMSIHUSI CHEXHOTO TIOKPOBAa Ha CHWDKEHHE CHII Iy4YeHHUS Ha (YHAAMEHTHI OTOp
MOCTOB HEOOXOIMUMO YMHOXHUTbH TepBblid wieH dopmyisl (34) CHull 2.02.04-88 na koad¢unment
YCIIOBUI pPa0OTHI /Mg, 3HAYCHUS KOTOPOTO NPUHUMAIOT* B 3aBHCHMOCTH OT pacdeTHOH BBICOTHI
CHEXHOro Nmokposa hs:

hs, M<10,20,4>0,6
ms,1,000,950,750,50

* JTns1 IpOMEXYTOUYHBIX 3HaYeHul hg k0d ULIMEHT Mg ONPENENIIOT UHTEPIIOISLIAEH.
Yy S S

JK.3 3nauenme hs ciemyer ompemensiTh Kak CpeiHee M3 HAHOONBIIUX BEICOT CHEKHOTO MOKPOBA
h,  mpuHEMas ero pacueTHOC 3HAYCHHC PABHBIM CPEIHEMY W3 MHOroIeTHuX (3a 10 mer u Gonee)

max

MaKCUMaJIbHBIX 3HaYEHUH 3a MEPBbIE 4 Mecsla Ce30Ha ¢ OTPULATEIbHBIMY TEMIIEPATypaMH BO3AyXa.
Ilpn OTCYTCTBHM TaKMX [aHHBIX 3HadeHHE Ns J[OMyCKaeTCs OMpeAeisiTh 1Mo  (opmyrie

hS =0, 2hS , TIe hS MPUHUMAIOT 10 KJIMMATOJOTHUYECKUM CITPAaBOYHUKAM THIPOMETCITYKOBI.
max max

JK.4 PacueTHOe 3HAUCHHE YIENBHOM KAacATENBHOM CHIIbI MydYeHHs Tr, KIla (Tc/M%), IPHHEMAIOT C
ko3 ¢punmentom 1,3 mo CHull 2.02.04-88 nnst rpyHTOB y OCHOBaHMS KOHyca (M B pacyerax
MPOMEXXYTOYHBIX OIOP) NPH IIOJIHOM HMX BOAOHACBHINIEHWH, a JUISi TPYHTOB KOHycCa IIpU CTENEeHH
BiaxkHoctH Sy B mpenenax 0,6<5,<0,8 - ¢ koaddunuenrom 1.

Ecnu cioit ce30HHOrO MpoMep3aHus-OTTauBaHUS CIIOXKEH 110 TIIyOWHE PasHOPOJHBIMU I'PYHTAMHU,
TO 3HAYCHHE T, IPUHUMAIOT CPE/THEB3BEILICHHBIM.

[Tpn 3amonmHeHMM 3a30pa MEXKAY IOBEPXHOCTHIO CKBXHHBI M DJIEMEHTOM B IIpeneliax Clos
CE30HHOr0 IPOMEP3aHUs IECKOM 3HAYEHHUE T, yBeanuuBaroT Ha 20 %.

B cimyyae Bo3MOKHOCTH 00pa3oBaHUS B CIIOE€ NPOMEpP3aHUA-OTTaWBAHMS JIMH30BOTO JIbJA (33 CUET
HAIropHBIX BOJ|, YCUJIEHHOTO ITPUTOKA BOABI K TPYHTY IPOMEP3aHUs U T. I1.) 3HAUCHUE Tf, YBEINYNBAIOT
Ha 20 %.



JK.5 PacuerHoe 3nauyenue cuibl Fr, kH (1), ynepxuBatomeil pyHIaMeHT WM CBalHbIA JJIEMEHT OT
BBIITyYMBAaHUS 32 CYET CMEp3aHUs €ro OOKOBOW IIOBEPXHOCTH C BEYHOMEP3JIBIMH T'PYHTaMH,
WCIIONIb3YEMBIMH 110 TIpUHLMITY [, nim TpeHns: O0KOBOH ITOBEPXHOCTH 00 OTTAasIBILME WIIM HEMeEp3JIble
rpyHTHI, KH (TC), a Taroke 11g GyHAaMEHTa ¢ aHKEPHOM TUIMTOM MM CBafHOTO JIEMEHTA C YIIMPEHHOH
(aHKEpHOI) NATOH (C y4eTOM OTHOpa rPyHTa MOJHATHIO aHKEPHOI KOHCTPYKINH), CIEIYET ONpPEeIsITh
o opmyre:

F= Zch Ra iAmi T RA (OK.1)

rZie n - KOJIMYECTBO CJIOEB TPyHTa B IIpeleniax IIIyOMHBI 3a/esiki (yHIaMeHTa WM CBaifHOTO
3JIEMEHTA HIDKE CII0SI CE30HHOTO MTPOMEP3aHUs-OTTanBaAHMS;

Yt - KOO OUIMEHT, YIUTHIBAIOIINNA BIUSHIE TEXHOJIOTHH MPOU3BOJCTBA PabOT Ha BETMUYHMHY Ry,
NPUHAMAETCs paBHBIM | Ui TPYHTOB BCEX BHIOB, HCHONB3YEMBIX II0 TNpuHOMIY [, a s
KPYIHOOOOJIOMOYHBIX TPYHTOB - HE3aBUCHMO OT NPHHIIMIIA MX HCIIOJIb30BAHMS; B OCTAIBHBIX CITydasix
- cormacao CHull 2.02.03-85 (Tabm. 5);

Rafi - pacyeTHOE CONPOTHUBICHHE B IMpPEAeaax i-TO CJIOSI BEYHOMEP3IBIX IPYHTOB CABHIY IO
MMOBEPXHOCTH cMep3aHus, mpuHuMaemoe corsiacHo CHull 2.02.04-88, nnm pacdeTHOE COMPOTHUBICHUE
TPEHHIO OTTAsBIIMX M HEMEP3NIbIX TPYHTOB O OOKOBYIO IOBEPXHOCTH CBAiHOTO »JJIEMEHTa B
coorsercteun co CHulT 2.02.03-85, kITa (krc/cm?);

Ra - pacueTHOe cOnpOTUBIEHUE TPYHTA HAJ aHKEPHOI! IJIUTOM WM MATOH, OIpeeiieMoe COrJIacCHO
n. JK.6, a Ui UCHoNb3yeMbIX 1Mo NpUHLUIY | BeYHOMEp3IbIX rpyHTOB - coriacHo CHull 2.02.04-88,
«Ila (Tc/M?);

A - TUIOIIA/b TIOBEPXHOCTH CIBHIa i-TO CJIOS BEYHOMEP3JIOro, OTTAMBAIOLIECIO MK HEMEP3JIO0ro
TpyHTa Ha KOHTaKTe C OOKOBOH ITOBEPXHOCTHIO CBAaWHOTO JJIEMEHTAa HIDKE YPOBHS CE30HHOTO
mpoMep3aHus, M’

A, - pacdeTHas IUIONIA[b AHKEPHON IUTMTHI WM IISITHI, OKa3bIBAlOIIasl NaBJICHWE HA TPYHT TIPH
BBIICPTUBAHUH (YHIAMEHTA HIIM CBAHHOTO 3]IEMEHTa, M-,

7K.6 PacuetHoe conpotuBieHne R, HEMEp3IIbIX U OTTasBIINX TPYHTOB OMPEACIISIOT Mo hopMyie

Ra = Byd + Dc, (K.2)
rJie Y - y/e/IbHbIHA Bec IPyHTA Hajl IIHTOMH win matoit, kH/m® (tc/m);

d - rmy6uHa OT MOBEPXHOCTH IPYHTA 10 BepXa [UIMTHI MM IIATHI, M;

Ca - YAETBHOE CUEIUICHUE TPYHTA HaJ IJIUTON WK nsAToi, klla (TC/MZ);

B u D - xooddummeHTs], 3aBUCSAIMIME OT yIiia BHYTPEHHETO TPEHHS TOTO XE TPYHTA Oy U
npuHUMaeMsble o tabmwe XK. 1.

Ta6mnuna XK.1 - 3nayenust kodppunuento B u D

Pa B D
0 0 31
5 0,3 3,6
10 0,8 4,2
15 1,3 48
20 2,1 5,7
25 3,0 6,6

[Tpumeuanue. /11 mpOMEKYTOYHBIX BETMYHH (O, 3HaUeHHs B u D onmpenensiror MHTEpHosIIuei.

3HaucHUs C, U QO JJIA (YHIAMCHTOB C AHKCPHOW IUTMTOM M CBAMHBIX 3JICMCHTOB C MSTOM
OTpeNeNAOT yMHOXKeHHeM Ha 0,8 pacueTHBIX 3HAUYEHUH ¢ U ( TE€X K€ IPYHTOB B UX €CTECTBEHHOM
CJIO)KCHUH WM B CTAOWIIN3UPOBAHHOM COCTOSTHHUHU TIOCJIC OTTAHBAHUS.

Tpunoowcenue U
(obs3arenbHOE)

BETOHUPOBAHUE CBAMHBIX 3JIEMEHTOB OIIOP

N.1 B HacrosimeM TNpWIOKEHUA TPUBEACHBI TpeOOBaHUS, TOJJISKAIINE COONIONCHUI0 TIpH
mo100pe, MPUTOTOBJICHUU M YKJIaJKe OCTOHHBIX CMECEH, MCIOIb3YEMBIX ISl M3TOTOBJICHHS CBaWHBIX
3JIEMEHTORB (CBal-CTOJIOOB, CBaii-000JI0YEK) M JUIsl YKJIAJKUA B MOJOCTh CKBAXKUH, JKEIC300CTOHHBIX U
CTaJBHBIX CBai-000JI04eK, TPUMEHIEMBIX B (yHIAMEHTax U 0e3pOCTBEPKOBBIX OIOpax, MOUIEKAIINX




BO3BCICHUIO HA PA3HBIX BEUHOMCP3JIBIX I'PYHTAaX.

N.2 Hcnonp3yemble Juisi OCTOHHUPOBAHHMS CBAWHBIX  DJIEMCHTOB  MaTEpPHalbl  JOJDKHBI
COOTBETCTBOBaTh TPEOOBAaHMAM  JICHCTBYIOIIMX HOPMAaTHUBHBIX JIOKYMEHTOB U  HACTOSIIETO
MIPUIIOKEHHSI.

N.3 B xauecTBe BSDKYLIETO IJisi OETOHA SJIEMEHTOB HaUICKUT NMPHUMEHATH ITOPTIIAHIIEMEHT IO
T'OCT 10178-85* ¢ yueToMm orpaHHueHHI 110 MUHEPATOTHIECKOMY COCTaBy KinHKepa corsiacHo CHull
3.06.04-91.

Jns 57IeMeHTOB, PAacIONOKEHHBIX B Cpelle, XapaKTephu3yeMoul cylb(haTHOH arpecCHBHOCTHIO,
HEOOX0AMMO PUMEHSITh Cylb(arocToiikuii nopriananemedt no OCT 22266-76*.

W.4 Jlna GeToHa 3JIEMEHTOB CileqyeT MPUMEHSTh, KaK IPaBHIIO, IIEMEHTH Mapok He Hike 500, a
U1 OETOHA 3aOJIHUTENSA [I0JIOCTH IIEMEHTOB - He Hike 400.

N.5 B kadecTBe KPYITHOI'O 3alOJHHUTENIS s OCTOHAa CBaHBIX 3JCMEHTOB OIOP HAJICIKUT
MPUMEHSTH 11e0€Hb, OTy4YaeMblii IpOOIEHNEM HEBBIBETPEIBIX MOPOI.

W.6 IIpoyHOCTH B BOJOHACHIIIEHHOM COCTOSIHHH ITOPOIBI, HCIOJIb3yEeMON Ha IeOeHb /sl CBalfHBIX
9JIEMEHTOB, TO/IBEPTAIOLINXCSl NCTUPAIOIIEMY BO3JICHCTBHIO MEPEMENIAIONINXCS JOHHBIX OTJIOKEHUH,
JoJbKHA OBITE He Hike 110 MITa (11000 T/MZ), a Bogonoriomenue He 6oiee 0,5 %.

Copeprkanue B meOHE TIMHEI, MJIa U MEJKUX MBUICBHAHBIX (paknuii qomyckaercs He 6omnee 0,5 %
0 Macce.

WN.7 st 6eToHa SIEMEHTOB CIIEAYET MCIONb30BaTh ECTECTBEHHBIN KBAPIICBHIN WM APOOIICHBIN U3
BBICOKOTIPOYHBIX MarMaTHYECKUX IMOPOJ IECOK C MOAYJIeM KpymHocTH He MeHee 2,5. ConepikaHue B
TIECKE TJIMHBI, WJIa U MEJIKUX MBUICBUAHBIX (paKIiii He TOJHKHO MpeBhImaTh 1 % mo Macce.

N.8 Cynepmnactudukatop wmapku C-3, HCHONB3yeMbld B KadecTBe [OOABKH, [OJDKEH
COOTBETCTBOBaTh TpeOoBaHMsM Texuuueckux ycioBuit TY 6-14-625-80**. Copepkamryrocs B
pacTtBope cynepIuiactTiudukaTopa BoAy CIeyeT YIUTHIBAaTh B cCOCTaBe OETOHHOM cMecH.

1.9 Kpemuuiiopranudeckas 50 %-nas smynbcus K9-30-04, npuMmenseMas B KadecTBe H00aBKH B
KOMIUIeKce ¢ cynepruiactudukatopom Mmapku C-3, 0DKHa — YIOBJIETBOPSATH —TpeOOBaHUAM
Texunueckux ycnosuit TY 6-02-816-78.

N.10 Tpebyembie TPOYHOCTH, MOPO30CTOMKOCTh, H3HOCOCTOMKOCTh OCTOHA, a TAKXKE ITOJIBUKHOCTD
OeTOHHOH cMecH cieayeT HoAOHpaTh MyTeM Npod, HCXonsd M3 (PHU3MKO-MEXaHWYECKHMX CBOMCTB
UCTIONIb3YEMBbIX KOHKPETHBIX KaMEHHBIX MaTepHAaJIOB, IEMEHTa 1 J00aBOK.

B kauectBe pabouero crexyeT NpUHAMATH COCTaB, NPHU KOTOPOM OOECIIEUMBAIOTCS TpedyeMble
ToKa3aTey OeTOHa P HAMMEHBIIIEM Pacxo/ie KPYITHOTO 3aIlOIHUTENIS.

N.11 BomomeMeHTHOE OTHOIIEHHE OETOHHOM CMECH [JI1 DJJIEMEHTOB M HX 3aIlOJHUATEIS,
MOJIBEPTraroIINXcs BO3ACHCTBHUIO 3HAKOMIEPEMEHHBIX TEMIIEPATypP CpeJibl, He JODKHO IpeBbimath 0,42.

N.12 IleMeHT W 3amoJHUTEIM HEOOXOIMMO JO03UpOBaTh IO Macce, a BOJHBIC PacTBOPHI
IACTU(HUIUPYIOLIUX U BO3yXOBOBJICKAIOIIUX J100aBOK 110 00BEMY.

W.13 BeroHHyl0 CMECh CIEAYET NMPUTOTOBIATh B CMECUTENSAX LUKINUecKoro aevicteus. [Ipu sTom
MPOJIOJDKUTENBEHOCT NEPEMENIMBAaHUsI OCTOHHOM CMECH JIOJDKHA OIPENeNsThCs CTPOUTENBHON
nabopaTtopueli u ObITh HE MCHEE 3 MUH.

W.14 BetonHas cMech NOKHA 00NamaTh MMOJBHKHOCTBIO, XapaKTepU3yeMOH Ocaakoil KOHyca B
npeaenax 3-4 cMm. JlomyckaeTcs OTKJIOHEHHE TOABMKHOCTH OETOHHOW CMecH OT 3aJaHHOH M Ipejenax
+1 cm.

N.15 K MmoMeHTy ykIaaku OETOHHOM cMecH U onairyOogHbIe (POPMBI ee TeMIepaTypa J0KHA OBITh
He Hmke mioc 10 °C.

WN.16 VYcraHoBineHHBIE ONBITHBIM IyTeM IUTEIBHOCTP W WHTCHCHBHOCTH  YIUTOTHEHHS
(BuOpupoBaHus) OCETOHHOM CMecHM C BO3AYXOBOBJEKAIOIIMMHU J00aBKaMH CJIEAYEeT CTPOro
BBIJICP)KUBATh C LIENBI0 COXpaHEHUs B OETOHE 3aaHHOro Bo3ayxocojaepxanus. C yBenndeHHeM
JUINTEIBHOCTH BUOPALMM BO3IyXOCOJAEp)KaHHWEe OCTOHHON CMECH YMEHBINAETCS M TeM CUIIbHEe, YeM
BBILIE €€ IMOJBMKHOCTD. [lepeynioTHeHre cMecH 13-32 YMEHBILICHUS BO3AYXO0COIep)KaHHs TPUBOJHT K
CHIDKEHUIO MOPO30CTOHKOCTH OETOHA, HECMOTPS Ha YBEJIMUEHHE €T IIPOYHOCTH.

N.17 TlepepbIBbl B OETOHUPOBAHUH CBAMHBIX JIEMEHTOB M UX 3AIIOJIHUTEIISI HE JIOJDKHBI IPEBHIIIATH
CPOKOB Hayajla CXBaThIBaHHS YJI0)KEHHOH CMECH.

N.18 B 30He oTpHUATENBHBIX TEMIIEpaTyp BO3AyXa HEOOXOAMMO OOeCIeYHTh TBepAeHHE OeToHa
9JIEMEHTOB W WX 3allONHHUTENS B YCIOBHAX TIOJOXKHUTEIBHBIX TeMIlepaTyp (IpUMEHEHHE
3JIeKTPo0oOOorpeBa, yCTPOHCTBO TEIIOM30IILUK) 10 Habopa uMu npodHoct 100 % OT MPOeKTHOM.

N.19 Vximagky O€TOHHON CMECH B MOJIOCTB AJIIEMEHTOB U B CKBAKUHBI PEKOMEHIYETCS BBITOIHATH:
mmpoko mnpuMmeHsemMsiM MetoxoMm BIIT; meromom BIIT B coderammn ¢ BHOPOYIIIOTHEHHEM
YKJIaapIBa€MON CMECH; C MTOMOIIBI0 OETOHOHACOCA, a B CYXHE WIIM OCYIIEHHBIC CKBAYKUHBI U JJIEMEHTHI
- IyTeM CBOOOTHOTO cOpoca cMeCH.

N.20 Meron BIIT pexomeHayeTcs HCHOIB30BAaTh A MOABOJHOM YKIAAKH CMECH C OCaIKOM



koHyca 16-18 cM 1 Oosee /11 yU4aCTKOB CBalHBIX AJIEMEHTOB, PACIIOI0KEHHBIX HHXKE 30HBI CE30HHOTO
MIpOMep3aHusl BOJbI, TPYHTa C 3armacoM Ha 2 M (HuKe dToi 30HbI). JlomyckaeTcs HCIoNb30BaTh 3TOT
METOJ Ul YKJAaJKH CMECH B 30HE 3HAKOIEPEMEHHBIX TeMIIepaTyp IpH YCJIOBHHM OOeCIeUeHHUs
HEOOXOAMMOHN IIOBM)KHOCTH CMECH C BOJOLEMEHTHbIM oTHoumieHueM 0,42 3a cyerT BBeIEHHS
IUIACTU(HULIUPYIONIUX U BO3YXOBOBIEKAIOIIUX 100aBOK coritacHo TpeboBanusm 1. 1.10.

N.21 Meton BIIT c¢ BuOpOYyIUIOTHEHHEM CMeECH (C TIOMOIIBIO BHOPAaTOPOB, 3aKPEIUICHHBIX Ha
HIDKHEM KOHIIe OETOHOINTHOM TpyOBI, 0OecrieunBaeT yYKIaIKy CMECH ¢ OCaIKOH KoHyca 4-6 CM) MOKET
MPUMEHATHCSA TPH YCJIOBHM HAJIWYHMA Yy CTPOMTENHHON OpraHm3aluy HEoOXOAMMOTO 000pyIOBaHMS
(Bubparopos, mpeodpa3oBaTeneii Toka, Kabens).

WN.22 Vkmanka cMecn OETOHOHACOCOM MPAKTHUYECKH OCYIIECTBUMA IPH YCIOBHH OOECIICUCHHS
JIOCTaBKH OETOHHOM CMECH ¢ MUHHMAJILHO TPeOyeMOil 111 3TOr0 HHTEHCHBHOCTBIO.

N.23 Meronom cBOOOAHOrO cOpoca B CyXHe CKBaXHHBI B MEp3JbIX TPYHTaX WM B JJIEMEHTHI
JIOTTYCKaeTCsl YKJIaIbIBaTh OETOHHBIE CMECH C 0CaaKoi KoHyca 12-18 cMm.

N.24 Yknanky 6€TOHHOM CMeCH JOITyCKaeTcsi IPOU3BOIUTD JIFOOBIM M3 MEepeunciIeHHbIX B 1. 1.19
METO/IOB IIPH yCIIOBUH BhIIoaHeHHs Tpedoanuii CHull 10301-87.

N.25 YtoObl cBecTH K MHHUMYMY OOBEM CpyOaeMOil BepXHEW 4YacTH 3aTBepeBIIEro OeToHa
3aIOJTHUTENS CBaWHBIX JIEMEHTOB, PEKOMEHIYeTCs, TIe NMPAKTHYEeCKH BO3MOXKHO M IeJIecO00pas3Ho,
MPOM3BOUTH MEPEOCTOHUPOBKY, T. €. CMECh YKIaJblBaTh ITOJBOIAHBIM CIIOCOOOM 10 YpPOBHS,
MPEBBIMIAIONIET0 Ha 2 % MPOEKTHBIH BepX 3JIEMEHTA.

N.26 Ecnu amst 3arodHEHUs] BEPXHEH YacTH MOJIOCTH 3JIEMEHTOB HCIONB3YIOT OETOHHYIO CMECh C
BOJIOIIEMEHTHEIM OTHoImeHneMm 1o 0,42 6e3 BBemeHUs IUIACTU(UIMPYIONNX JO00aBOK, TO B Mpenenax
30HBI BO3JEHCTBHS 3HAKOIIEPEMEHHBIX TEMIIEPATYp C 3aI1acoM Ha 2 M BHU3, HEOOXOJMMO TaKylO0 CMECh
YKJIQIBIBaTh 00sI3aTENbHO HACyXO C BHOPOYIUIOTHEHHEM, IPEIBAPUTENILHO YNAIUB CIOH cl1aboro
MOJIBOHOTO O€TOHa C 3a0ETOHUPOBAaHHOM IOJIBOJHBIM CHOCOOOM YacTH 3aroHHUTENS CBalHBIX
3JIEMEHTOB.

N.27 KoHTponb KayecTBa YKJIQJABIBAEMON CMecH M 3aTBEpAEBLIEr0 OETOHAa CBAWHBIX AJIEMEHTOB
CJIeyeT MPOU3BOUTE, PYKOBOJCTBYsICH Ykazanuem CHull 3.03.01-87.

KiroueBble coBa: BeUHOMEp3JIbIE TPYHTHI, TeMIlepaTypa rpyHTa, npuauun I, mpunmumn 11, 6yposoit
CTOJIO, OCHOBaHMUS (PyH/TaMEHTOB, OETOHUPOBAHHE, 33]IeIKa CTOIO0B
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IIpunoxenue E Pacuer cBaliHBIX 3J1EMEHTOB OIIOP



Ipunoxenue XK Pacuer GpyHIaMEHTOB Ha JEHCTBUE CHUJI MOPO3HOT'O MMy4EHUS TPYHTOB
ITpunoxenue Y beronrpoBaHue CBaiHBIX 3JIEMEHTOB OIIOP



