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VCIIEITaHMA cBamu B BeUHOMEP3JIbIX I'pyHTAax CTaTmue CKMMU

BIOABJIVBAIIVMU u BELIEPI'MBAIVMU Harpy3KaMm opu
CTRPOUTEJILCTBE
[IpunoxeHue @ OnpemesieHue JAaCTHOTO BHAUEHUS NpenesyibHO  IIJIMTEJIBHOTO

COIIPOTHURBIIEHNMAd CBaAM B BEYHOMEP3JIBIX I'pyHTAX 10 pe3yjibTaTaM
IIOJIEBEIX UCIHBITAHUY T'PYHTOB CBasgMU

1 O6nacTb NpUMeHeHus

HacTtoswuin ctaHgapT pacnpocTpaHseTcs Ha Tanble U Be4YHoMep3nble (Mcronb3yemble no npuHuuny )
OMcnepcHble TPYHTbl U yCTaHaBnuBaeT MeToAdbl WX MOMEBbIX WUCMbITAHMN CBasMW (HaTypHbIMW, 3TarOHHbIMU,
CcBasiMU-30HOAMM), NPOBOAMMBIX MPU UHXEHEPHbIX W3bICKAHUSX ONA CTPOUTENbLCTBA, a TakKe Ha KOHTPOfbHblE
UCMbITaHWS CBal Npu CTPOUTENLCTBE.

CraHpapT He pacnpocTpaHsieTcsl Ha Habyxawolime W 3acorneHHble TPYHTbl Mpu HeoBXOAMMOCTM KX
MccneaoBaHWs ¢ 3aMavnMBaHWeM, Ha FPYHTbl, coaepallme KpynHoobnomoyHble BknoyeHns 6onee 40% no macce
NP1 UCMbITAHUWN UX 3TANOHHLIMW CBasiMU 1 CBasiMU-30HAAMM, KPOME CryyaeB MX 3aneraHusi Nog HWKHUMMU KOHLaMM
3TUX CBaW, a TaKke Ha UCNbITaHUS, UMUTUPYIOLLME CENCMUYECKME N AUHAMUYECKMEe BO3OENCTBUS.

2 HopmaTuBHbI€ CCbINIKU

B HacTodwem cTaHgapTe UCNonb3oBaHbl CCbINKM Ha criegyrolmMe HOpMaTUBHbBIE OKYMEHTbI:
FOCT 25358-82 pyHTLI. MeToabl NOneBoro onpeaeneHus temnepaTypsl

CHuIT 2.02.03-85 CgaliHble dhyHOaMEHTbI

CHwuIM 2.02.04-88 OcHoBaHWsa U hyHOAMEHTbI HA BEYHOMEP3MbIX FPyHTax

3 OnpepeneHuns

B HacTodwem cTaHgapTe NPpMMEHSIOT criedyoLime TEPMUHBI:

HaTtypHas cBasi - obblbyHasA no matepuany, KOHCTPYKUUK U pa3Mepy CBasi, TpUMeHsieMas B CTPOUTENbCTBE.

JTanoHHan cBas - 3abMBHas MHBEHTapHas MeTannuyeckas coctaBHas csas guameTpom 114 mm.

CBas-30HA - 3abVBHas MHBEHTapHas MeTannuyeckas coctaBHas cBasi AvameTpom 127 MM C KOHUYECKUM
HaKOHEYHMKOM 1 My(pTON TpeHus.

4 O6LwuMe NonoxeHus

4.1 HacTtoswmi cTaHgapT yCTaHaBNUMBAET creayowme MeToabl NoseBbIX UCMbITaHWUIA TPYHTOB CBasiMMU:

- AMHaMWYeCKOW HarpysKou;

- CTaTU4eCKMMY BOABNMBAOLWMMU, BbIAEPIMBAIOLLMMY U TOPU3OHTaNbHBIMU Harpy3kamu.

4.2 TloneBble WCNbITAHWS T[PYHTOB CBasiMW, MPOBOAMMbBIE TMNPU  UHXEHEPHbIX W3bICKAHUSAX Ans
CTPOUTENBCTBA, BLINOMHAT MO nporpamMe, oTBevaLwen TpeboBaHMAM MOpunoxeHns A C y4eTOM MOSOXKEHUN
COOTBETCTBYIOLUX heaeparnbHblX, TeppuTopuarbHbIX W OTPACNEBbIX HOPMATUBHbLIX [AOKYMEHTOB, C LENblo
nony4eHns AaHHbIX, HeobxoaMMbIx AnA obocHoBaHUS Bblbopa Tuna PyHOAMEHTOB, MX NapameTpoB U cnocoboB
YCTPOWCTBA, B TOM YuCne:

- onpejerneHns B1uaa n pasMepoB CBal U NX HeCyLLEe CNoCOBHOCTH;

- NPOBEPKM BO3MOXHOCTW MOrPYXEHWsi CBall Ha Hamevaemyto rnybuHy, a Takke OTHOCMTENbHOW OLEHKU
OOHOPOAHOCTU FPYHTOB MO UX COMPOTUBIEHUIO NOrPY>KEHUIO CBaNn;

- onpegerneHns 3aBMCUMOCTU NepeMELLEHNI CBaw B IPYHTE OT Harpy3oK 1 BO BPEMEHM.

Mpy 3TOM MCNbITAHUS TanbiX FPYHTOB BbIAEPrMBaOWLMMY N FTOPUSOHTANbHLIMW Harpyskamu, a Takke Bce
UCNbITaHWS BEYHOMEP3IbIX FPYHTOB MPOBOAAT TOMbKO HATYPHBLIMW CBasSMU.

4.3 lNMoneBble KOHTPOIbHbIE UCMbITAHUS CBaW NPWU CTPOUTENbCTBE NMPOBOAAT Takke C y4eToMm TpebosaHMn
NpunoXeHWss A C Uenbld NPOBEPKM COOTBETCTBUS HECYyLlenW CMOCOBHOCTM CBaill pacyeTHbIM Harpyskam,
YCTaHOBIEHHbLIM B NPOEKTE CBANHOIO PyHAaMeEHTa.

4.4 Buabl UCMbITAHUA U KONUYECTBO MUCMbITAHUA MPU WHXEHEPHbIX U3bICKaHUSX ANS CTPOUTenbCTBa M
KONMMYECTBO KOHTPOSbHbLIX UCMbITaHUA CBail yCTaHaBUBAKOT B NPOrpaMme UCMbITaHWUN.

4.5 VcnbiTaHWs rpyHTOB CBasiMy NPOBOAST Ha yyacTke, OTBEAEHHOM Mo CTPOUTENbCTBO MPOEKTUPYEMbIX
30aHUA UNN COOPYXXEHW, Ha paccTosHuM He 6onee 5 M U He MeHee 1 M OT FOpHbIX BbIPabOTOK, U3 KOTOPbIX
0TOBpaHbl MOHONWTLI FPYHTOB Afs NabopaTopHbIX UCTLITAHWI U FAe BbINOIHEHO CTaTUYeckoe 30HANPOBaHNKE.




WcnbiTaHns AomkHbl ObITb BbINOMHEHbI HA yyacTkaX, rAe BbiSBMEHbl criabble rpyHTbl, a Takke rPyHThl,
XapakTepHble ANA AaHHOW NnoLaaku.

4.6 VcnblTaHua MpocagoyHblX [PYHTOB, MNPOBOAUMbLIE C 3aMaudvMBaHMeEM, cregyeT BbINOMHATL Ha
cneumanbHO OTBOAMMOW OMbITHOM NMoLWajke, pacnonaraemMon Ha paccTtosHuM He MeHee 1,5 H oT crposulerocs
0o6beKkTa Co CTOPOHbI NOHWXeHUs pernbedha nnowaakm (H - TonwmHa Bcex NpocagoyHblX CroeB rpyHTa).

MpocagoyHble CBOWCTBA FPYHTOB M TOMLWMHA NPOCaAO0YHbIX CIOEB FPyHTa Ha OMbITHOW M 3acTpaMBaeMon
nroLaaKax AoMmkHbl ObITb MAEHTUYHBIMM.

4.7 TMpw wncnblTaHUSAX MPOCaAOYHBIX TPYHTOB C 3aMavuBaHMeM [OMycKaeTcs MPUMEHsATb JokanbHoe
3amMaudmBaHve A0 cTeneHn BnaxHoctn S_r >= 0,8 obbema rpyHTa BOKPYr MCMbITbIBAEMOW CBaw, OrpaHU4eHHOro
paccTosiHMeM OT OCu cBau, paBHbiM 5d npu 3abuBHbIX 1 3d npu HabuBHbIX cBasax (rae d - AnameTp cBan Mnu
HanbonbLIMi pa3mep NOMepeYHOro ceYeHus cean).

I'IpumeanMe - VcnbiTaHnsa ¢ UHTEHCUMBHBLIM 3aMavyMBaHUEM rPyHTa OCHOBaHUA B KOTJS1IOBaHax OO MNOJIHOro
npoAsrieHNnA npocagkn rpyHta OT €ero cobCTBEHHOrO Beca, HasHa4vaemble npn OCBOEHNUN HOBbIX TeppMTole7|,
AOOJIKHbI NPOBOANUTBLCA NO cneunarbHbIM nporpamMmmMmam, CoCTaBA€MbIM I'IpOGKTHOVI OpFaHVI3aLI,VIel7I.

4.8 Toykn MCMbITaHWA rpyHTa HEOOXOAMMO 3aKpenuTb Ha MECTHOCTM C MCNOMb30BaHMEM re0Ae3nyvecKnX
MeToAoB. [TNaHOBO-BbLICOTHasA NPUBSA3Ka 3TUX TOYMEK AOMMKHA KOHTPONMPOBATLCA MOCNe NPOBEAEHUS UCTIbITaHWUN.

Mpn HeobxogumocTn crnegyeT NPOM3BECTU BEepTUKamnbHYy MNNaHWPOBKY MMoWadkM Ons  YyCTaHOBKU
obopynoBaHMsa NSt UCMbITAHWMNA.

4.9 B npouecce npoBegeHUs UCMbITAHUIA FPYHTOB CBasiMU BCEX TUMOB CneayeT BECTW XKypHaribl UCMbITaHWUN,
a pesynbTaTbl UCNbITAaHUA OOPMASATL B BMAE rpadumkoB 3aBMCMMOCTEWN MepeMeLleHUn cBauv OT Harpysku,
NPUMOXEHHON K CBae [ANA WCMbITaHWA CTaTUY4eCKUMU Harpyskamu, wnuv rpagpukoB W3MEHEHUS OTKas3oB U
3aBUCUMOCTU 06LLIEro KONMYEeCTBa yaapoB OT ryOuHbl NOrpyXeHNs - AN UCNbITaHUA AUHAMUYECKUMW Harpy3kamu.

MacwTabbl rpadmkoB JOMycKaeTCs U3MEHSITb MO CPaBHEHWIO C YCTAHOBMEHHBbIMW HACTOALMM CTaHA4apTOM
npu obs3aTenbHOM COXpaHEHUN COOTHOLLEHUS Mexay MacluTabammn BepTUKarnbHbIX Y FTOPU3OHTaNbHbIX KOOPAMHAT.

lpadmkm BCex UCMbITaHWI TarnblX FPYHTOB OOMKHbI COMPOBOXAATHCH MHXEHEPHO-TEON0orM4YeckuM paspesom
no Gnwxkanwen K MecTy UCMbITaHWs BbipaboTke, a MpW MCNbITAHUSX B BEYHOMEPS3INbIX FPYHTaX - MHXEHEepHO-
reOKPUOSOrM4EeCKNM paspesom.

5 ObopynoBaHue u npubopbl

51 B cocrtaB yCTaHOBKM ANA UCNbITAHUS T[PYHTOB CBasgMW CTaTUYECKMMU  BAABMUBAKOLLUMM,
BblAEPrMBaOLLMMN U TOPU3OHTANbHBIMU Harpy3kamu OOMKHbI BXOOUTb:

- YCTPOMWCTBO A1 Harpy>xeHns cBaum (AOMKpaTbl U TApMPOBAHHbIN IPpy3);

- OMOpHas KOHCTPYKUMSI AN BOCMPUATUS PEaKTMBHBIX cunl (cuctema 0anok unu epm C aHKepHbIMU
cBasiMu n/unm rpy3soas nnatgopma);

- YCTPOWCTBO AN WU3MEpEeHWsi NepeMeLleHuMn cBan B MpoLecce WCMbiITaHuda (penepHasi cuctema ¢
na3mepuTenbHbIMK Npubdopamm).

Mpyn npoBedeHMM WCMbITAHWA B BEYHOMEP3MbIX FPYHTAX B COCTaB 00OpyooBaHMS AOMOSTHUTENbHO
BKIMOYAOTCSl TEPMOMETPUYECKME YCTPOUCTBA ANA U3MEPEHUsI TeMnepaTypbl FPyHTA OCHOBaHWUS UCMbITbIBAEMOM
cBau.

MpuHUMNUanbHbIE CXeMbl YCTaHOBOK NPUBEAEHbI B NpunoxeHun b.

5.2 B komnnekT obopynoBaHWst ONs MOMEBbLIX WCMbITAHWA TPYHTOB 3TaNlOHHOW CBael M CBaeWn-30HO0M,
KpOMe TOro, JOSMKHbI BXOAUTb:

- 3TaNoHHas cBasi NN CBas-30HA,;

- MexaHu3M Ansi 3abUBKKN ITaroHHOW CBau UM CBaM-30HAA B IPYHT, UCMONb3yeMbI TaKkKe ANst UCMbITaHUS
OVUHaMU4YeCKoW Harpyskom;

- YCTPOMWCTBO A1 U3BEYEHUS 3TANIOHHON CBau UK CBan-30HAa M3 rpyHTa nocre npoBeAeHNst UCTbITaHWNA.

5.3 Cxembl KOHCTPYKUMA K pasmepbl 3TanOHHOM CBaM M CBauW-30HAA NpuBeAeHbl B MNpunoxeHuu [
OTanoHHas cBasi U CBad-30HA COCTOAT M3 OTAENbHbIX 3BEHbEB LIENMbHOTSAHYTBIX MeTannuiecknx Tpyo OnuHON He
MeHee 1 M. Obwasa gnuHa aTanoHHom ceau - 4o 12 M, cBan-3oHaa - Ao 16 M. Ha 3BeHbs 3TanoHHOW cBau U cBau-
30HAa HaHocAT geneHns Yepes 10 cm Ansa oTcdeTa rmMyOGuHbI NOrPY>XEHNsT CBaw.

5.4 [Ona noneBbiX WUCMNbITAHUA T[PYHTOB AWHAMUYECKUMW Harpy3kamMmyM C MOMOLLBK HaTypHbIX CBaWn
NPUMEHSIOT TO e obopyaoBaHue, 4To HbINo NCNOMNL30BaHO AN 3abuBKkK cBaw.

5.5 Bce KOHCTPYKLMN YCTAHOBOK, MPUMEHSAEMbIX Ast UCTbITaHUIA, OOIMKHBI OblTb paccynTaHbl Ha Harpysky,
npesbiwaoLLyo Ha 20% HanbonbLUyo Harpysky, NPeayCMOTPEHHYIO NPOrPaMMON UCNbITaHUIA.



5.6 YCTpOWCTBO ONsi HarpyxeHus cBall [OMPKHO obecneunBaTb COOCHYKO W LEHTparnbHyl nepenavy
Harpy3oKk Ha CBalo, BO3MOXHOCTb Mepefayvy Harpy3ok CTYMneHsAMW, NOCTOAHCTBO AaBMEHUA Ha KaXOoW CTyneHu
HarpyxeHus.

5.7 MNpy NpMMeHeHNM yCTaHOBOK, B KOTOPbLIX YNOPOM NS AOMKpaTa CNy>XWUT rpy3oBasi nnatcgopma, macca
Kagoro anemeHTa rpysa, a Takke Macca nnatdopmbl OOMKHbI OblTb onpegeneHbl 3apaHee W MNOMEYEHbI
HEeCMbIBaEMOWN KpacKoM.

5.8 [Ons UCKNOYEHMST BO3MOXHOCTM Mepedadn Harpyskm Ha WCMbITbIBAEMYKO CBald A0 YCTaHOBKM
n3mepuTenbHbIX NPMOOPOB rpy3oBas NnatgopmMa JormkHA ObITb CMOHTMPOBAaHAa Ha CrleLMarnbHbIX Onopax.

5.9 MyBurHa NorpyXeHusi aHKEePHbIX CBall He JOJPKHA MpeBbiwaTth rMyOuHbI NOrpyXeHWUst NCMbITbIBAEMOMN
cBau.

5.10 PacctosiHMe OT ocu UCMbITbIBAEMOW HATYpHOW CBav A0 aHKEPHOW cBav vnu Ao brivbkanwen onopsbl
rpy3oBomn nNnatdopmMbl, a Takke A0 OrNop pernepHOn YCTaHOBKU AOMKHO ObiTb HE MeHee 5 HanbornbLunX pa3mepos
nonepeyHoro ceveHns ceaun (guametpom Ao 800 MM), HO He MeHee 2 M. [pKn KOHTPOIbHbLIX UCTbITAHMAX CBal 3TO
paccTosiHne AOMKHO OblTb He MeHee 3d, HO He MeHee 1,5 M. [Ins 3TanoHHOM CBan UNKN CBau-30HA4A pacCTosiHUe
OOIMKHO ObITb HE MeHee 1 M.

Ona cean guametpom 6onee 800 MM, a Takke ANS BUHTOBBLIX CBal pacCTOSIHAE MeXy UCMbITbIBaEMON U
aHKepHOW cBasiM/ B CBETY AOMyckaeTcs yMmeHbLlaTb o 2d.

5.11 HanbonbLwmn npornd MHBEHTAPHOWM KOHCTPYKLMK, CIy>KaLLEn YNopoM Anst AOMKpaTa, AOImKeH ObiTb He
oonee 0,004 ee pacyeTHoro nporerTa.

5.12 MexaHu3am ansa 3abuBkM 3TarlOHHOM CBau UK CBan-30HAA B FPYHT JOJPKEH MMETb MonoT maccon 400
Kr n obecnevmBaTb NOCTOSHHYIO BbICOTY ero nagexus 150 cm.

5.13 MNpwnbopbl Ans nsamepeHus gedopmMauun (nepemeLLeHnin) ceam (MHauKaTopsbl, npornéomepsl, Npnbdopb!
O5s aBTOMaTMyecKon 3anucu gechopmaumii u T.n.) JOMMKHbI 0BecneumBaTtb NOrpPELLHOCTbL M3MepeHun He Gonee 0,1
MM. KonunyecTtBo npubopoBs, yCTaHaBnMBaeMbIX CUMMETPUYHO Ha paBHbIX (He Bonee yem 2 M) pacCTOAHMAX OT
UCNbITbIBAEMOW CBau, AOMKHO ObITb HE MeHee OBYX.

MepemelLeHre cBan onpenensioT kak cpegHee apndmMeTMyeckoe 3Ha4YeHne NokasaHui Bcex Npnbopos.

5.14 Tlpu ucnonb3oBaHUM NPOrMOOMEPOB MPUMEHSIOT CTanbHyk NpoBonoky anameTtpom 0,3 mm. lNepen
Ha4yanom McnbITaHWA NPOBOMIOKa AOIMKHA ObITb NOABEpPrHyTa NpeaBapuUTENbHOMY PacTSXKEHMIO B TeYeHne 2 cyT
rpy3om 4 krc. Bo Bpems ncnbiTaHnin rpy3 Ha NPOBOSIOKe JOMMKeH cocTaBnaTtb 1 - 1,5 krc.

5.15 Tllpegenbl u3MepeHWi W UEHY JeneHWss MaHOMETPOB WM AMHAMOMETPOB, WCMOMb3yeMbIX AJis
onpefeneHns Harpy3kvM Ha CBak B MpoLecce MCNbITaHWi, BbIOMPalT B 3aBUCUMOCTM OT HaubosbLUEn Harpy3ku Ha
CBalo, NpPeayCMOTPEHHON NPOrpaMMOon UCTbITaHWI, ¢ 3anacom He meHee 20%.

5.16 Bce npubopbl, ncnonb3yemble Onsi U3MEPEHUS MEepeMeLleHnA CBal U Harpy3oK, OOSMKHbl ObiTb
NPOTapuUpoOBaHbl U NEPUOSNYECKM MPOBEPATLCA COrMAcHO NacnoOpPTHBIM AaHHbIM. [leped ux oTnpaBkOM Ha MECTO
UCMbITaHMI NPOBOOAT BHEOUEPEHYIO NOBEPKY.

5.17 MNpun ncnblTaHMM BEYHOMEP3MbIX TPYHTOB M3MEpPEHME TeMNepaTypbl rPyHTa NPOBOAAT B COOTBETCTBUU
n FOCT 25358.

TepmomeTpuyeckne TpyOkm pacnonaraloT Ha OOKOBOW MNOBEPXHOCTU OypOOMYCKHbIX, OMYCKHbIX W
OypoHabuBHbIX CBal, a TEPMOMETPUYECKUE CKBaXKUHBI - 32 Npeaenamu 3abueHbix, Oypo3aburBHbiX n 6ypoobcagHbix
cBaW, HO He aanee 1 M OT ux 60KOBOW NOBEPXHOCTU. [MyOMHa NOrpyxeHnst B rpyHT TEPMOMETPUYECKMX YCTPONCTB
[OIKHa ObITb HE MeHee rMyOuHbI NOTrPY>KEHUS UCTIbITBIBAEMBIX CBaM.

6 MoaroroBKa K UCMbITaAHUSM

6.1 CBau, npegHasHa4yeHHble ONs MCMbITaHWMW, OOIPKHbI COOTBETCTBOBATb CTaHAapTam Ha cBauv Mnu
TEXHUYECKUM YCITOBUSAM.

6.2 lMorpyXeHne unn yCTPOMUCTBO MCMNbITbIBAEMbIX CBal OOMKHO ObiTb BbIMNOSIHEHO B COOTBETCTBUM C
nNporpaMmmon UCMbITaHUMN.

6.3 Ceasi, npeHa3Ha4YeHHas Aris UCMbiTaHWA QUHAMUYECKON Harpy3Kkomn, Nocrne ee Norpy>KeHus He OOMmKHa
MMETb MPOAOSNbHLIX M MOMNEpPeYHbIX TPELMH C packpbiTuem Gomnee 0,2 MM, a Takke CKOMOB B FOflOBE CBaw,
YMEHbLUALLMX NonepeyHoe ceveHne cBam bonee 4em Ha 15%.

6.4 CBas C paspyLUeHHOW rofioBOW, NpefHas3HayeHHas AN UCMbITaHUs CTaTUYECKOW BOABMMBatOLLEN
Harpyskom, JoJpkHa ObiTb 0OpyOreHa Ha ydacTke paspylleHusl, a TopLeBasi MOBEPXHOCTb 00pyObneHHoOro cTeona
CcBau [oikHa OblTb BbipaBHeHa C 0Opa3oBaHMEM MIIOCKOCTM, UMEKLIEN OTKINoHeHue He ©Oomnee 1/100 ot
NPOEKTHOIO NOMOXEHWUS U CKOMbl rNybrnHon He Bonee 2 cm.

6.5 lNMepen ucnbiTaHMeM CTaTUYECKOW BbiAEpruBaloLLE HAarpy3kor CBato NogroTaBnMeBaloT B COOTBETCTBUM
C Hame4yaeMblM CNocobOM nepedayn Harpysku: yepes npeaBapuTernibHO ODHaXKEeHHYH MPOAOSbHYI0 apMaTypy Ha
anuvHe oo 15 cM, BokoBoe TpeHne nnmn apyrum cnocodom.



6.6 OTanoHHyl CBal UNKU CBalo-30HA Nepen NOrpyxeHnem B rPyHT NpoBepsitoT Ha NPSAMOSIMHENHOCTL U
CTeneHb U3Hoca CTbIKOB NyTeM COOPKM ee 3BEHbEB B CEKLUWN ANNHON 6 M. pn 3TOM OTKINOHEHUS OT NPSAMOW NUHUK
B NMtobOI NNOCKOCTU He AOMKHbI NpeBbiwaTte 10 MM Ha 6 M ANWHBI TPOBEPSEMON CEKLMU CBaW.

6.7 MNpu npoBegeHNN UCMNBbITAHUA B 3UMHUX YCMNOBUAX (KpOMe cryvaeB, Korfga ucnbiTaHue AUHaMUYecKon
Harpy3kor npoBOAAT ANA OnpedesnieHMsl BO3MOXHOCTWU MOTPYXEHUA CBaM B STUX YCIOBMUAX) FPYHT B MecCTe
UCMbiTaHWs OTTaMBalT Ha Bclo rMybuHy ero npomep3aHus B 3oHe 1,0 M OT rpaHm cBaum (MpU WCMbITaHUK
rOPM30OHTAaNbHOW Harpyskow - B 30He He MeHee 2 M). [pyHT NoadepXuBaroT B TAllOM COCTOSIHUM OO OKOHYaHWs
UCNbITAHUN.

6.8 YcrponctBo cBan, npegHasHadeHHbIX ANS UCNbITAHWA B MPOCAAOYHbIX FPYyHTaX, NPOU3BOAAT Mpu
NPUPOOHON BNaXXHOCTU rPyHTAa.

6.9 3amaumBaHne OCHOBaHUSA CBal B MPOCAOOYHbIX FPYHTaX criedyeT HaunHaTb nepes UCnbiTaHeM CBan u
NpoAoKaThb BNMOTb 40 €r0 OKOHYaHUS.

6.10 3amauvBaHMe rpyHTa cnegyeT NpoOM3BOOUTbL Yepe3 creuunanbHble TpaHLleu, ycTpavBaeMble no
nepuMeTpy WCMbITbiIBaEMbIX CBa Ha paccTosiHuM 1 M OT ux GoKoBoW noBepxHocTu (npunoxenue ). WnpuHa
TpaHLwewn JomkHa bbiTb He meHee 0,5 M, rmybuHa - ot 1,1 go 1,5 m.

Mpu anvHe cBam Gonee 6 M CO AHA TpaHLEW ANA YCKOPEHMS 3aMavuMBaHUs rpyHTa cnegyeT OypuTb
OPEHaXHbIe CKBaXKMHbl B KONMYECTBE HE MEHEE TPEX C PaCrONOXEHNEM UX HA PaBHbIX PACCTOAHMSAX OT OCK CBaW.
OnameTp ckBaxuH npuvHumatoT He meHee 20 cm, gnuHy - 0,8 I, rae | - rmybuHa norpyxeHusi cean. CKBaXuHbl U
TpaHLLen cpasy Mocre ux NPOXOAKU criegyeT 3ackinaTe rpaBmem unu webHem. Bo BpeMsa 3amaynBaHus rpyHTa v B
npoLecce ucnblTaHMs B TpaHLee criegyeT NoAAepKuBaTh NOCTOAHHbIA YPOBEHb BOAbI, CIIOW KOTOPOW AOIPKEH ObITh
He MeHee BbICOTbI 3aChIMKu.

6.11 Pacxop Bogbl Ha 3aMadvMBaHWE rpyHTa OCHOBaHWSI CBau 4O Hadana ee vcnblTaHusl AO0SKeH OblTb He
MeHee 20 M3 Ha Kaxadbll MeTp OnNuHblI cBan. Bpems, 3aTpaunBaemoe Ha 3amadvBaHue rpyHTa, yCTaHaBnuBaeTCs
nepBoOHaYanbHO OPWEHTUPOBOYHO M3 pacyeTa He MeHee CYTOK Ha Kaxabli MeTp rmyObuHbl NOrpyXeHus cBau u
OKOHYaTernbHO yCTaHaBMNMBAETCS Ha OCHOBAHUWN pe3ynbTaToB OnpeaeneHns CTeneHn BNnaxHoCTn obpasuos rpyHTa,
OTOOpaHHbIX NPUM KOHTPONMbHOM OypeHun CKBaXUHbl Ha pacctosHum 1 M OT GOKOBOM MOBEPXHOCTW CBaW.
KoHTponbHoe BypeHne ckBaXuHbl AOIMKHO ObITb BbINOMHEHO HEMOCPEACTBEHHO NMepes Hayarnom UchbiTaHus. pyHT
CUYNTAETCSA 3aMOYEHHBIM NPU CTENEHM BNaxHocTn S_r >= 0,8.

6.12 lMpu npoBegeHUN UCMbITAHUA NPOCAAOYHbIX TPYHTOB C 3aMayvMBaHMEM B 3MMHUX YCIOBUSIX TPYHT B
npegenax, orpaHNYeHHbIX TpaHLIEeEn, B KOTOPOW pacnonaraloTcsl cBau, nepes HayarioM 3amMadvBaHus HaanexuT
oTTamBaTb Ha MOJHYIO MMyOUHY ero NPOMEepP3aHUs U COXPaHsiTb B OTTassHHOM COCTOSIHMM [0 KOHLA UCMbITaHUN.

6.13 Npu UcnbITaHMAX BEYHOMEPSIIbIX TPYHTOB AOJMKHO ObITh UCKIIOYEHO CMep3aHne CBan C FpyHTOM Criost
CE30HHOTO NPOMEp3aHus - OTTauBaHWs TPyHTa, ANS 4Yero crnegyeT BbINOMHUTBL CheuuanbHble MeponpusaTUst
(npoxogka wypda wnnm OypeHue CKBaxKUHbI pasMepamu, 6OoMbLIMMK MaKCMMarnbHOro pasmMepa MonepevyHoro
cevyeHns cBau, C MOSHbIM 3anoSfIHEHWEM 3a30POB TEMMOU3OMNALUMOHHBIM MaTepuanom 1 T.4.) 4O Hayana Ce30HHOro
npoMep3aHns rpyHTa.

6.14 lNocne norpyxeHnst BypoonyckHbIX, OMYCKHbIX U BYpOHABMBHBLIX CBal B BEYHOMEPSIIbIX IPyHTaX He
pexe oOOHOMO pasa B Hedemno MpoBOOAT W3MeEpeHWe TemnepaTypbl [pyHTa OCHOBaHUS MO BCEW ANuHe
TEPMOMETPUYECKOrO YCTPOWCTBA C MHTepBanom He Gonee 1 M, B TOM uucne obsasaTtenbHO Ha rnybuHe
pacnornoXeHWs KOHLa CBau.

7 UcnbiTaHusa Tanbix rPyHTOB OWNHaMU4ecKon Harpy3K0|7|

7.1 WcnbiTaHnsa TanbIX rPyHTOB AMHaMUYECKOW (ydapHOW wnvM BUOpPaALMOHHOW) Harpys3kon npoBOAAT
3abMBHBIMM CBasiMM A1 MPOBEPKM BO3MOXHOCTU MOrPYXeHUs CBall Ha Hamedaemyl rnybuHy, Ans OLEeHKU
Hecyllen crnocobHocTn cBaw, onpedensieMo Mo 3HaYeHUo OTKasa, a Takke ANA OTHOCUTENbHOW OLEHKU
OOHOPOOHOCTEN FPYHTOB MO UX CONPOTUBMEHWIO NOTPYXEHUIO.

3a oTkas cBau MPUHMMAIOT CPeHIo MyOMHY MOrpyXeHuWs OT OAHOro yaapa MOSIOTOM Wnu ry6buHy
norpyxeHus ot paboTbl Bubponorpyxartens 3a 1 MUH, BblpaXeHHble B CAaHTUMETPaX.

Mpnbopbl Ana n3MepeHus OTKa3oB OOMMKHbI obecneunBaTtb NOrPeLHOCTb u3MepeHus He 6onee 1 Mm. MNpu
HanM4Mmn COOTBETCTBYIOLLMX NPUOOPOB pasaenbHO (PUKCMPYIOT OCTATOYHYIO U YIPYTyIo YacTu oTKasa.

WcnblTaHns rpyHTOB AMHaMUYECKOW Harpys3koW Ans onpedeneHns Hecyllen crnocobHocTu ceaw B
NPOCaA0YHbIX FPYHTax C NPUPOAHON BMAXXHOCTBIO HE MPOBOASAT.

7.2 NpoBegeHue ucnblTaHus

7.2.1 3abueBky n gobuBKy MCMbLITbIBAEMOW CBan MPOWM3BOAAT Takmm xe obopygoBaHueM, kakoe 6yaet
NCNOMb30BaHO AN1A MNOrpy>XeHns cBan B cocTaBe pyHAaMeHTa.

7.2.2 VicnbiTaHne cBan AMHaMUYECKOW Harpy3kom JOSPKHO BKITHOYATb:

- Npu 3abvBKke cBan - NoAcyeTbl KONMUYEeCTBa yAapoB MOMOTa Ha Kaxdbll MEeTp MOrpyxeHns u obLuero
Konm4yecTBa yaapoB, a Ha nocnegHem MeTpe - Ha kaxable 10 cM NorpyxeHns;



- Npy BUBPONOrpy>KeHUN CBau - NoAcHETbl BpEMEHM Ha KaXabI METP NOrPY>KEHUH, a Ha nocrnegHemMm MeTpe
- BpeMeHu Ha kaxapble 10 cMm norpyxeHus;

- onpegerneHne oTka3oB cBau MNpu 3abuBke nocne "oTabixa", T.e. NMocrne nepepbiBa MeXay OKOHYaHUEM
3abMBKM 1 Ha4anomM gobuBku.

7.2.3 TlpogoomkuTenbHOCTbL "OTAbIXxa" yCTaHaBNMBaEeTCs NPOrpaMMon WCMbITAaHWA B 3aBUCUMOCTU OT
COCTaBa, CBOWCTB U COCTOSIHMS MPOPE3aEMbIX FPYHTOB Y FPYHTOB MOA HXXHUM KOHLIOM CBau, HO HE MeEHee:

3 CyT - Npu NecYaHbIX FPyHTax, KPOMe BOAOHACHILLEHHbIX MENKUX U MbINeBaTbIX;

6 CyT - NPU MUHNCTBIX N Pa3HOPOAHbIX IPYHTaXx.

MpumeyaHus

1 Tpu npopesaHMM MNecyaHbIX, a TaKKe MNPOCaA0YHbIX TPYHTOB W HanMMyuu nog OCTPUEM CBau
KPYMHOOOMOMOYHBIX, MIOTHBIX MEeCYaHbIX WU FMHUCTBIX TPYHTOB TBEPAOW KOHCUCTEHLUW MPOLOIIKUTENBHOCTD
"oTAbIxa" gonyckaeTca cokpaTutb 4o 1 cyT.

2 bonee NpoaosmkMTEnbHbIA CPOK "oTabIXa" yCTaHaBNMBAOT:

- IPU Npope3aHn BOAOHACHILLEHHbIX MENKNX U NbIeBaTbIX MECKOB - He MeHee 10 cyT;

- MPU NpOpe3aHnm MNHUCTBIX FPYHTOB MSAMKO- M TEKYYennacTUYHOW KOHCUCTEHUMUN - He MeHee 20 CyT.

7.2.4 [lo6nBKy cBan NPOM3BOASAT NMOCreaoBaTenbHO 3anoramm u3 3 n 5 ygapos. BbicoTta nageHus yaapHon
YacTu MornoTa npu gobuske JomkHa OblTb OOUHAKOBOW ANA BCEX yAapoB. 3a pacyeTHbI NPUHMMAKOT HambonbLUMN
CpeaHuin oTKas.

7.2.5 3abuBKy 3TanioHHON CBau UNW CBan-30HA4A MPOW3BOAAT A0 AOCTMKEHUS 3ad4aHHOW rnyOuHbl unn o
pesKkoro ysenuyeHunsi Yicna ygapos (6onee 50 ygapos Ha nocnegHux 10 cm norpyxeHus).

B npouecce 3abuBkum 9TanoHHOW CBaM WM CBau-30HOA CrneayeTr MOCTOSHHO — KOHTPONMPOBaThb
BEPTUKANbHOCTb 3BEHLEB CBaW U CTperbl KONpoBoW yCTaHOBKU. OTKIMOHEHWE OT BEPTUKaNM NorpyxaemMbix B rpyHT
3BEHBbEB He JOSMKHO npeBbiwaTe 0,5 cm Ha 1 M norpyxeHus. OTKNOHEHNE MaYTbl YCTAHOBKU ANsi 3abuBKU cBan OT
BEPTMKANN HE JOJMKHO NpeBbiwaTh 5°.

7.2.6 B npouecce ucnblTaHusa BegyT XypHarn, doopmMa KOTOpOoro npuseaeHa B npunoxedun [.

7.3 ObpaboTka pesynbLTaToB

PesynbTtatbl MCnbITaHWA OOPMISAIOT B BUAE rpadMkOB M3MEHEHUST OTKA30B MO rMyOUHE M 3aBMCMMOCTHU
obLero konu4yecTea ygapoB OT rMy6uHbl 3abmBku ceaun (npunoxexve E).

MacwTtab rpacdukoB NpMHUMALOT:

- M0 BepTMKanu - 1 cm, paBHbin 1 M rmyBbuHbl 3abuBkn cBaw;

- no ropusoHTanu - 1 cm, paBHbli 1 cMm oTkasa cBau, 50 ygapam Morota npu 3abuske; 1 MuH npu
BUBpONOrpy>XeHnu.

8 UcnbiTaHuA TanbIx FPYHTOB CTaTU4eCKUMU BOaABNMBavOWMMU, BbliaepruearolimMmmn U ropu3oHTarbHbIMU
Harpys3kamum

8.1 VicnbiTaHus rpyHTOB 3abUBKONM CBaen criedyeT HaumMHaTb nocre ee "otabixa" cornacHo 7.2.3. [na cean,
NOrpy>XeHHbIX APYrMMK crnocobamm, Hayano UCnbITaHUA ONpeaenseTcss NPorpaMMon UCTbITAHUI, HO HE paHee, Yem
yepes 1 cyT nocne nx NorpyXeHus.

Mpu wucnbiTaHMax HabuBHbIMKM (BYpPOHaOUBHLIMW) CBasiMM Havano MWCMbITAHWA Ha3HayalT He paHee
poctmxeHns 6etoHom cean 80% NPOEKTHON NPOYHOCTH.

8.2 lNpoBegeHne NcnbiTaHUA TanbiX rPYHTOB CTaTUYECKOW BAABNMBAOLLEN Harpy3komn.

8.2.1 HarpyxeHne wucnbiTbiBaemMor cBau (HaTypHOW, 3TarioOHHOW WNW CBaW-30HA4a) NPOU3BOAAT
paBHOMepPHO, 6e3 yaapoB, CTYNeHAMU Harpy3ku, 3Ha4YeHe KOTOpbIX YCTaHaBNMBAETCA NPOrpamMmmoi UCMbITaHUIA, HO
npuvHumaetcsa He 6onee 1/10 3agaHHON B NporpamMme HambonbLuen Harpysku Ha cato. [pu 3arnybneHnm HUKHUX
KOHLIOB HaTypHbIX CBaw B KPYMHOOBNIOMOYHbIE IPYHThI, FPaBENMCTbIE U MIOTHLIE MECKU, a TaKKe MUHUCTbIE TPYHTbI
TBEPAOW KOHCWUCTEHUMM [OMyCKaeTCcsi MepBble TPW CTYNEHW Harpysku MpuHMMaTh paBHbiMu 1/5 Hanbonblien
Harpysku.

8.2.2 Ha kaxpgom CTyneHu HarpyXeHusi HaTypHOW CBauM CHMMaOT OTCYETbl MO BCeM npubopam Ans
namepeHns gedopmauun B crnegylowen nocrnegoBatenbHOCTU: HYNEeBOW OTCYET - Neped HarpyXeHuem csaw,
nepBbl OTCYET - Cpa3y Nnocre NPUNoXeHUs Harpyskun, 3atem nocnegoBaTenbHO YeTbipe oTcyeTa ¢ nHtepsanom 30
MUWH 1 ganee Yyepes Kaxabli Yac 4O YCNOBHOW cTabunusaumm gedopmauum (3aTyxaHns nepemMmeLleHmns).

Mpu ncnblITaHUM FPYHTOB 3TArNOHHOW CBaeW UM CBaen-30HOOM OTCHETbl Ha KaXKOOW CTYMEHW Harpy>XeHus
CHMMAaIOT B creayloLweln nocrnenoBaTenibHOCTU: NEPBbIN OTCYET - cpasy Mocne NPUoXeHUs Harpysku, 3atem Asa
oTcyeTa ¢ nHTepsanom 15 muH n ganee ¢ uHtepsanom 30 MUH 40 YCNOBHOWM cTabunu3aumu gedopmamu.

PacxoxgeHnsi B nokasaHnsix NprbOpOB He AOMKHbI NPEBbILLATD:



50% - opM ocamkax MeHee 1 MM;
30% - opu ocankax oT 1 mo 5 mM;
20% - npu ocamkax 6ojiee 5 mMm.

8.2.3 3a kputepui ycnosHow ctabunusauuy gedopmaumm Npu UCNbITaHUM HAaTYpHOW CBaen NpUHUMAatoT
CKOPOCTb OCafKN CBau Ha JaHHOW CTYNEeHWn HarpyxeHusi, He npesbiwatowyto 0,1 MM 3a nocnegHue:

- 60 MWH HabniogeHWn, ecnyv NOA4 HUWXKHUM KOHLIOM CBau 3arnerartT fnecyaHble TPYHTbl UMK FMYHUCTbIE
rPYyHTbI OT TBEPAON 40 TYronnacTU4YHON KOHCUCTEHLNN;

- 2 4 HabngeHU, ecnmn NoA HWXKHMM KOHLOM CBau 3areratoT [MUHUCTbIE TPYHTLI OT MSITKOMIacTUYHOM [0
TeKy4el KOHCUCTEHLMN.

Mpu ucnbiTaHMM cBak OMoOp MOCTOB 3a 3TOT KPUTEPUI NPUHUMAKOT CKOPOCTb OCAaAKW, HE MPEBbILIAOLLYHO
0,1 MM 3a nocnegHue:

- 30 MuH HabniogeHun - Mpu onvMpaHWM CBam Ha KPYMHOODBNOMOYHbIE, MEeCYaHble FPYHTbl U FMIUHUCTBIE
rPYHTbI TBEPAON KOHCUCTEHLMN;

- 60 MMH HabnoOeHWI - NPU ONMPaAHUKN CBaWM Ha TMIMHUCTbIE TPYHTBI OT MOJTYTBEPAOW OO TYronnacTUYHON
KOHCUCTEHLINN.

3a kpuTepuii ycnoBHow ctabunusaumm gedopmManumn npu UcnbiTaHMW 3TaNoOHHOW CBaen nnm ceaemn-30H40M
NPUHUMAOT CKOPOCTb OCaAKM CBau Ha JAHHOW CTYNEeHW HarpyxeHus, He npesbiwatoLlyto 0,1 MM 3a nocnegHue:

- 15 MUH HabngeHWA, eCnNKn NOA, HYXXKHUM KOHLIOM CBau 3aneraroT necvaHble U rUHNCTbIE FPYHTbLI TBEPAON
KOHCUCTEHLNN;

- 30 MuH HabnogeHW, ecny NOA HWXKHMM KOHLIOM CBau 3arneraroT MMUHUCTbIE TPYHTbLI OT MONyTBEpAON A0
TYronnacTUYHON KOHCUCTEHLMM;

- 60 MUH HabnAeHUA, ecnn Mo, HWKHUM KOHLIOM CBaun 3aneratoT IMUHUCTbIE TPYHTbI OT MSATKONIacTUYHOM
[0 TeKy4eln KOHCUCTEHLMM.

8.2.4 Harpy3ka npu UCNbITaHUM HaTypHOW CBaew OOImkHa OblTb OOBeAeHa OO0 3HAYEHWUs, NPy KOTOPOM
obwasa ocagka cBam cocTaBnsieT He meHee 40 mMm. [py UCNbITAHUKM STANIOHHOW CBaen MM CBaen-30HOOM 3Ta
ocajfika JormkHa OblTb He meHee 20 MM.

Mpw 3arnyGrneHnn HWKHNX KOHLIOB HATYPHbIX CBal B KPYMHOOBIOMOYHbIE, MNMOTHbIE NECYaHbIE U IMUHUCTbIE
rPYHTbI TBEPAOM KOHCUCTEHLUWN Harpyska AOMmKkHa OblTb AOBeAEeHa A0 3HAYeHMsl, NPeayCMOTPEHHOrO0 NporpamMmMon
UCMNbITAHWI, HO HE MeHee MNOSYTOPHOro 3HaYeHUs Hecyllen CnocoBHOCTM CBau, OnpederneHHOn pacdyeToMm, Mnu
pacyeTHOro ConpoTUBNEHUS CBan No MaTepuarny.

Mpu 3arnybneHun HWKHUX KOHLOB 3TanoHHbIX CBall WM CBal-30HOOB B KPYNMHOOOGMOMOYHbIE TFPYHTHI
Harpyaka JormkHa OblTb JoBeaeHa 40 3HaYeHUs, NPELYCMOTPEHHOTO NPOrpamMmMon UCMbITAHWNA.

Mpy KOHTPONMBHOM WCMbLITAHUWM CBau NpPWU CTPOUTENLCTBE Havbonbluas Harpyska He [OSKHa MpeBbillaTh
pacyeTHOro CONpPOTUBIIEHNSI CBau NO MaTtepuvany.

8.2.5 llocne npoBegeHWA UCNbITAHMSA TpPyHTa 3TanoHHOW cBae Tuna |l Ana oueHkn npeaenbHOro
CONPOTUBMEHUS TPYHTA NOA HUXKHUM KOHLIOM CBau MPOW3BOAAT BAABMMBAHUE €€ HUXKHEro KoHua Ha 20 MM, a 3aTem
ONA  OUEHKM npedenbHOro COMpOTMBIEHUSA T[pyHTa Ha OOKOBOW MOBEPXHOCTM CBauM - BOABMUBAHWE WIU
BblgeprMBaHme (B criydasx, Korga HKHUA KOHeL, CBau pacnornaraeTcs B BOOOHOCHILLEHHbIX Neckax unm cynecsx)
CTBOSIA CBau Ha 12 mm.

YKasaHHble uCMblTaHUA NpoBOAAT 6e3 "oTabixa" CTyNeHs MW Harpy3oK, 3HaYeHWs KOTOPbIX HasHayawoT
cornacHo 8.2.1, v BblaepXuBatoT B TedeHne 15 MuH.

B >xypHane ucnbITaHWI rPYHTOB 3TarlOHHOW CBaew yKasblBaloT NPOMEXYTKU BPEMEHU MeXOy OKOHYaHUEeM
npeablayLiero n Hayanom creayoLero UCnbITaHus.

Mpu ucnonb3oBaHUM 3TanoHHoW cBau Tuna lll NoMMMO O6LLEn Harpysky Ha CBatd Ha KaXKOoW CTyMeHu
Harpy>xeHust B CPOKW, yKkasaHHble B 8.2.3, CHMMalOT MoKasaHus Mo OaT4uKy, PErMCTPUPYIOLLEMY COMPOTUBIIEHNE
rpyHTa NOA HWXKHMM KOHLIOM CBaw.

8.2.6 Pa3srpysky cBam (HaTypHOW, 3TanoOHHOW WNU CBau-30HOA) MPOU3BOAAT MOCne OOCTUXEHUS
HanbornbLuen Harpy3kmn (8.2.4) CTyneHsMM, paBHbIMU YOBOEHHbLIM 3HAYEHUSIM CTYMEHEWN HArpy>XeHusi, C BblAEPXKKON
KaXxgom cTyneHn He meHee 15 MUH.

Otc4yeTbl No npubopam Ans nsamepeHns A4edopmaLiin CHUMaT Cpady Nocne Kaxaon CTyneHu pasrpysku u
yepes 15 MyH HabnAEHWI.

Mocne nonHon pasrpysku (A0 Hyns) HabnaeHus 3a ynpyrum nepemMeLLeHnem ceam criefyeT NpoBOAUTL B
TedeHme 30 MMH MpU NecdaHbIX FPYHTax, 3anerawolimx Mo HWKHMM KOHUOM cBau, U 60 MWH MpU FAUHUCTBIX
rPyHTax, CO CHATUEM OTCYETOB Yepe3 Kaxable 15 MuH.

8.2.7 MNocne npoBefeHUs UCMbITaHWUS STANOHHOW CBaewn UMM CBaen-30HOO0M UX M3BMeKalT 13 rpyHTa. [pu
3TOM BblOEprMBatoLLee ycunme npuknaabiBatoT 6e3 pbiBKOB M MO OCK CBaM.

8.2.8 B npouecce ucnolTaHusa BeayT XypHan, opmMa KOTOpOoro npuseaeHa B npunoxeHum XK.

8.3. lNMpoBegeHne yCKOPEHHOro UCMbITaHUS TarblX FPYHTOB CTaTU4ECKOW BAABMMBAIOLLEN Harpys3kon npu
WH)XEHEPHbIX U3bICKaHWAX A11S CTPOMTENbCTBRA.



Mpy MHXEHEpPHbIX U3bICKAHUAX ANA CTPOUTENbCTBA LOMNYCKAaeTCd NpoBefeHWEe YCKOPEHHOro WUCMbITaHuA
FPYHTOB CTaTMYECKOW BOABNMBAIOLLEN Harpy3KOM HaTypHOW MMM STanoHHOW CBael MeToooM penakcaumm
HanpsbkeHun, obecnevnBaloLLMM MoryyYeHe rpadrKoB 3aBUCMMOCTM OCafKU CBaW OT Harpysku, WMOEHTUYHbLIX
rpadukam, nonyyaembiM METOAOM, perfnaMmeHTupyemMbim 8.2.

PekomeHOaumMmM no npoBedeHUIO WUCMNbITaHUA METOAOM penakcauum HanpshkeHuid npuBeaeHbl B
npunoxexuun U.

8.4 lMpoBegeHNe YCKOPEHHOro KOHTPOSIbHOIO UCMbITaHUSA 3abWBHOW CBauM CTaTUYECKOW BAABMBAOLLEN
HarpysKomu.

HarpyxeHne 3abvBHOM CBau NpW KOHTPOSIbHbIX WCMbITAHWSIX CBall Mpu CTPOMTENbCTBE [OOMyCKaeTcs
Npon3BoOanNTb CTYMEHAMW, paBHbiMK 1/8 Haubonblien Harpyskum Ha CBalo, C BbIAEPXKKOW KaxOon cTyneHn 1 u.
Pa3arpysky cBav npom3BogdaT 3a 4 CTYNeHW C BbIAEPXKKOW Kaaow cTyneHn 10 MuH.

Hanbonbliyto Harpysky NpUHUMAKOT paBHOW MNOMYTOPHOMY 3HAYEHMIO PacyeTHOW HarpyskM Ha CBato,
yKaszaHHOW B npoekTe cBanHoro dyHaameHTa. Ocagka cBav npu SOCTUXEHMM HaubornbLUen Harpy3ku He AOrkHa
npeBbILWaTh 0CaaKku cBau, NpeayCMOTPEHHON B NPOEKTe.

8.5 lNpoBeaeHme ncnblTaHNS TanbIX FPYHTOB CTaTUYECKOW BblAeprmBaroLLen Harpy3Kom.

8.5.1 [Ina mcnbiTaHWs CTaTUYECKOW BbIOEPrMBalOLLEN Harpy3kon He MPUMEHSIIOT GETOHHbIE U COCTaBHbIE
cBan, Xene3o0eToHHble MNpeaBapUTENbHO HamnpshKeHHble cBan 0e3 nonepeyHoro apMmMpoBaHUSA, HabWBHblE
(6ypoHabvBHbIE) CBan C YLUIMPEHHOW NATON N BUHTOBLIE CBaW.

HonyckaeTcs ucnonb3oBaTb CBau, C MOMOLLLIO KOTOPbIX MPOBOAMMOCH UCMbITAHWE FPYHTOB CTaTUYECKOW
BOaBnNuBalolen Harpyskor. [Mpu 3aTOM NpPOAOIMKUTENBHOCTL "OTAbIXxa" cBau nocre npeapblaywmx MchibiTaHum
NPUHUMAIOT MO yKasaHuam 7.2.3.

8.5.2 nyBuHy norpyxeHms cBau nNpu MCMbITaHWW, MPOBOAMMOM C LeNblo onpeneneHnust CUn HeratMuBHOro
TPEHUS B MPOCAAOYHbIX FPYHTaX, MPUHUMAKT PaBHOM PACCTOSHUIO OT MOBEPXHOCTWM FPyHTa A0 rnybuHbl, rae
npocagka rpyHTa OT COOCTBEHHOro Beca NpW 3amMadvBaHWW paBHa npefenbHo AOMYyCTUMOW ocagke Aans
NPOEKTUPYEMOTO 34aHUS UM COOPYXKEHMS.

8.5.3 HarpyxeHne cBau cTaTM4eCKOW BblAEPrUBaOLLEN HArpy3koh W CHATUE OTCYETOB Mo npubopam
NpoM3BOAAT B COOTBETCTBUM C TpeboBaHuammu 8.2.1 1 8.2.2 ons HaTypHOW cBaw.

8.5.4 3a kpuTepwuii ycrnoBHoW cTtabunusauumn gedopmaumm NpMHUMaT CKOPOCTb BbIXOAA CBau U3 rpyHTa
Ha KaXXgoW CTyMNeHU MPUITOXEHWS BblaepruBatoLlern Harpyskm He 6onee 0,1 Mm 3a nocrnegHve 2 4 HabnogeHun -
Onsa ceBav (hyHOAMEHTOB 34aHUN U COOPYXEHUN (KpOMe MOCTOB), a Ansl cBah (pyHAAMEHTOB OMOp MOCTOB - He
6onee 0,1 MM 3a nocnegHUn Yac HaGMOAEHWIA.

8.5.5 Harpyska npu ucnbiTaHUM FPYHTOB BblOeprMBatoLLen Harpy3kom npu MHXEHEPHbIX UCNbITaHNAX O51S
CTpOUTENbCTBA AOIMPKHA ObITh JOBEeAeHa A0 3HAYEHUS, Bbi3bIBAOLLEro BbIXO4 CBau U3 rpyHTa He MeHee 25 mm.

8.5.6 Harpyska npu KOHTPOMNbHOM WCMbITAaHUWM CBau BblAepruBalolent Harpy3kom nNpu CTPOUTENbCTBE He
[OSPKHA MNpEBbIlWAaTb PacyYETHYHO BbIAEPrMBaloOLLy0 Harpy3ky Ha CBald, YyKasaHHYld B MpPOEKTe CBavHOro
dyHOaMeHTa.

8.5.7 B npouecce ucnbiTaHusa BeayT XypHan, oopMa KOToporo npueBeaeHa B npunoxeHum XK.

8.6 lNpoBeaeHme ncnbiTaHNs TanbIX FPYHTOB CTaTUYECKOW rOPU30OHTaNbHON Harpy3kom

8.6.1 Mpubopbl 4ns 3MEPEHUsI TOPU3OHTaNbHbLIX NEPEMELLEHUI UCTLITLIBAEMON CBan yCTaHaBNMBAKOT B
NNOCKOCTAX, NapannenbHbIX MNOCKOCTU OENCTBUSA CUNbl, HE MeHee [BYX: Ha YpPOBHE MOBEPXHOCTM rpyHTa (B
aKBaTOPUSIX - MOBEPXHOCTM BOAbI) M HA YPOBHE MPUMOXEHNS TOPU3OHTANbHOW Harpy3sku.

8.6.2 HarpyxeHne cBau CTaTM4ECKOW TOPWU3OHTANIbHOW HArpy3kom W CHATME OTCYETOB MO npubopam
Npon3BoaAT B COOTBETCTBUM C TpeboBaHusMu 8.2.1 1 8.2.2 ons HaTypHOI cBau.

8.6.3 3a «kpwuTepui yCnoBHOM CcTabunusaumm pedopmauun MNpUHMMAKT CKOPOCTb FOPU3OHTaNbHOrO
nepeMeLLEeHNs CBau Ha KaXdow CTYMEeHU NPUMOXEHWUs FTOPM3OHTarnbHON Harpysku, He npesblwatowyo 0,1 Mm 3a
nocregHue 2 4 HabnogeHu no Nnpubopam, pacnonoXeHHbIM Ha YPOBHE NPUNOXEHUST TOPU3OHTANBbHOM Harpy3Kku.

McnbiTtaHne 6e3 ycnoBHoW cTabunusaumm pedopmauumn  OOMyckaeTca B TeX crydasx, korga
rOpU3OHTanbHble Harpy3kM, NPegyCMOTPEHHbIE MPOEKTOM, OTHOCATCA K KpaTKOBPeMeEHHbIM. [lpu 3ToMm
NPOAOIKUTENBHOCTb KaXKAOW CTYNEHU Harpy>XeHust NPUHUMaloT He MeHee 5 MUH.

8.6.4 Harpyska npu UCNbITaHUU FPYHTOB FOPU3OHTaNbHOW Harpy3kom npu MHXEHEPHbIX U3bICKaHUAX AMS
CTpOUTENLCTBA AOMKHA OblTb AOBeAeHa OO0 3Ha4YeHMs!, Bbi3bIBAOLLENO rOPU30OHTaNbHOE NEpPEMELLEHNE CBan He
MeHee 40 MM Ha ypOBHE NMPUIOXEHUS Harpysku, Ha3Ha4eHHOM NPOrpaMmMON UCTNbITaHUN.

8.6.5 Harpyska npu KOHTPOMbHOM MWCMbITAHUM CBau rOPU3OHTAaNbHOW Harpyskom npu CTPOUTENLCTBE He
JOMKHa nMpeBblaTb pacyeTHY TOpPU3OHTanNbHY Harpysky Ha CBalo, YyKasaHHYl0O B MNPOEKTe CBavHOro
dyHaameHTa.

8.6.6 B npouecce ncnbiTaHna BeayT XXypHars, doopMa KOTOpOoro npueedeHa B npuaoxexHum XK.

8.7 ObpaboTka pesynbLTaToB

8.7.1 PesynbTatbl UCMblTaHWSA rPYHTOB CBael odopMmnsioT B Buae rpadukoB 3aBUCMMOCTU gedopmauum
(ocagkw, BbiIxoga, ropnaoHTanNbHOro NepeMeLLEHNs) CBan NN OTAENbHbIX €€ ANEMEHTOB (HMKHEro KoHLUa 1 cTeBona



ansa aTanoHHoun ceau Tunos Il u Ill) oT Harpysku u usamepeHuns gedopmaumm BO BPEMEHM MO CTYNEHSAM HarpyxeHus
(mnpunoxenusa K, 11 u M).

HonyckaeTcs mncnonb3oBaTb pesynbTaTbl UCMbITAHWUS FPYHTOB aTanoHHow ceaen Tuna |l Takke Ans
NoCTPOEHUs rpadmka 3aBUCMMOCTI OCafKu HaTypHON 3aOVMBHOWM CBaun OT Harpysku (npunoxeHune H).

8.7.2 MacwTtab rpadukoB nNpu MCNbITAHUM HaTypHOW CBael CTaTMYECKON BOABMUBANOLLEN Harpyskomn
NPVHUMAIOT:

- No BepTMKanu - 1 cMm, paBHbI 1 MM OcagKku cBau;

- no ropusoHTanu - 1 cm, paHbin 50 kH (5 T¢) Harpy3ku; 1 MM, paBHbIi 10 MUH BbIAEPXKKU HArpy3Ku.

[lna sTanoHHOM cBan unn cean-3oHaa:

- 0 BepTMKanu - 1 cMm, paBHbIn 1 MM OCagku ceau;

- Mo ropu3oHTanu - 1 cm, pasHbin 25 kH (2,5 T¢) Harpy3ku 1 30 MUH BbIGEPXKKN HArpysKku.

[na atanoHHOW cBan unu cBau-3oHA4a Npu M3MeHeHun macwTtaba rpadukoB (4.9) B npegenax ogHOro
obbekTa JomkeH cobnogaTeCs OauH U TOT Xe MacliTab.

8.7.3 MacwTtab rpadmkoB Npu UCMbITaHNWN CTAaTUYECKON BbIAEPrMBAIOLLEN HArpy3KO NPUHUMAIOT:

- No BepTMkanu - 1 cMm, paBHbIM 1 MM BbIXxoga cBau;

- no ropusoHTanu - 1 cm, pasHbin 50 kH (5 T¢) Harpysku; 1 MM, paBHbIA 10 MUH BbIAEPXKKU HArpy3Ku.

8.7.4 MacwTtab rpadmkoB Npu UCMbITAHUWN CTAaTUYECKON FOPU3OHTaNbHOW Harpy3Kkom NPUHMMALIOT:

- Mo BepTuKkanu - 1 cm, pasHein 5 kH (0,5 TC) Harpysku; 1 MM, paBHbIi 10 MUH BbIEPXKKM HArpy3Ku;

- M0 ropu3oHTanu - 1 cm, paBHbI 1 MM rOPU3OHTANIBHOIO NEPEMELLIEHUS CBaW.

8.7.5 YacTHble 3HayYeHUs NpedenbHOro COMPOTMBIIEHMS CBau MO TPYHTY MO pesynbrataMm MofeBbiX
WCMbITAaHWI TanbIX FPYHTOB CBasMK onpegenstoT no ykasanmsam CHull 2.02.03.

9 UcnbiTaHuA Be4YHOMepP3JibIX FPYHTOB CTaTU4eCKUMU BAoaBnMBarowmMn U BblgepruBaloliMMn Harpyskamum

9.1 MWcnblTaHMs BEYHOMEP3MbIX T[PYHTOB cCrieQyeT HaudvMHaTb TONMbKO MOCMe MOMIHOrO  BMep3aHus
UCNbITbIBAEMOW CBau B IPyHT. [1py 3TOM cpefHsst Mo AnvHe ee GOKOBOW MOBEPXHOCTM TemnepaTtypa He OOormkHa
ObITb BbILLE TEMMEPATYPbI OKPYXXAIOLLEro rpyHTa Uy TeMnepartypbl, IPeayCMOTPEHHON NPOrpaMmMon CNbITAHWNA.

Mpu ncnbiTaHnsx 6ypo3abuBHBIMKM U 3aOMBHBIMK CBasiMU Hayasno MCMbITAHWA Ha3HayalT He paHee 4eM
yepes Hefemno nocrne ux 3abuBku, OypoHabuBHbIMK - He paHee AdocTwxkeHus 6etoHom ceanm 80% npoeKkTHOM
NPOYHOCTH.

9.2 He gonyckaeTcs NnpoBOAUTb MUCMbITAHWUS CTaTUYECKON BblAEPrUBaOLLEN HArPY3KON CBasMM, BXOAALLMMMU
B COCTaB CBaMHOro pyHaameHTa.

9.3 lNpoBeageHne uCNbITaHU BEYHOMEPS3NbIX FPYHTOB CTATUYECKOW BAABNMBAIOLEN W BblAepruBaioLLen
Harpyskamu nNpu MHXXeHEepPHbIX U3bICKaHUAX AN1s1 CTPOUTENbCTBA

9.3.1 UcnbiTaHMa NpoBOAAT MPEeUMyLLIECTBEHHO B NEPUOA MakKCUMarbHbIX OTpuUUaTenbHbIX TemnepaTyp
BEYHOMEP3MOro rpyHTa.

9.3.2 HarpyxeHue ucnbITbiIBAEMOW CBau NPOU3BOAAT PaBHOMEPHO, 6e3 yoapoB, CTYMEHSIMWU Harpysku,
3Ha4yeHMe KOTOpbIX OrnpedensieTcsa MporpaMMoOi WUCMbITaHWIA, HO NpuHUMMaeTca He OGonee 1/5 3agaHHOM B
nporpamme HambonbLUen Harpy3ku Ha cBar AN nepBbiX Tpex ctyneHen n 1/10 - ona nocnegywowmx CTyneHen
HarpyxeHus.

9.3.3 Ha kaxpgom CTyneHu HarpyXeHusi CHUMaKT OTCYeTbl MO BCEM MpubopamM [nOns U3MepeHusi
nedopmauun B cneytoLlen nocnegoBaTenibHOCTU: HYNEBOW OTCYET - Nepeq Harpy>XeHMeMm cBau, nepsblil OTCYET -
Ccpasy nocrne nNpUoXeHUa Harpysku, 3aTem nocnegosaTensHo vepe3 30 mMuH, 1, 2, 4, 8, 16 n 24 4 n ganee ¢
WHTEepBanamu 24 u.

PacxoxaeHusi B nokasaHusix NpubopoB He AOMKHbI NPEBbIWAThL 3HAYEHUN, YKa3aHHbIX B 8.2.2.

9.3.4 Kaxaylo CTyneHb HarpyxeHus BblOepXXuBatoT 4O YCMOBHOM cTabunusauum gedopmaumm (ocagku,
BbIX04a) cBau, HO He MeHee 24 u.

3a KpuTepui ycrnoBHoOW ctabunusauumn gedopmauin MpUHMMAT CKOPOCTb OCagku (Bbixoda) cBau Ha
[aHHOW CTYMNEHWN Harpy>xeHusi, He npesbiwatoyto 0,2 MM 3a nocnegHue 24 4 HabnaeHNI.

9.3.5 Harpyska gormkHa ObiTb JoBeAeHa 0O 3HAYEHUs], NPY KOTOPOM Ha AaHHOW CTYMEHWU Harpy>XeHusi He
NPOMCXOOUT YCIOBHOW cTabunu3aumn gedopmaumun. VchnbiTaHne Ha 3TOW CTYMEHU HarpyXeHUs 3akaHunBatoT
nocne AOCTMXXEHWS 3HadYeHus ocagku (Bblxoda), HE MEeHee YeM B TpW pasa NpeBbILIAKLWEro 3Ha4YeHUe Ocagku
(BbIXOOA) Ha NpeablayLuen cTyneHn npu obLuen ocagke He MeHee 25 MM unu Beixogde He meHee 10 mm.

Ecnn Harpyska goBegeHa OO HambBomMblIEro 3HayeHus, 3a4aHHOrO MPOrpaMMOn UCMbITAHUIA, U MPU 3TOM
ocagka (Bbixog) 6onblie 0,2 MM/CyT, TO UCNbITAHUSA 4OMYCKAETCs 3aKaHYMBaTb.

9.3.6 Pasrpysky cBau nocne OKOHYaHMs WCMbITaHUA MPOU3BOAAT CTYMEHAMW, PaBHbIMU YOBOEHHbIM
3HaAYEeHUAM CTyneHen Harpy3ku. [poaomKNTENBHOCTL CTYNEHN Pasrpy3kn NpUHUMalOT He MeHee 15 MUH.

9.3.7 B cnyyae HenpeaBMAEHHOrO NepepbiBa B UCMbITAHUM MNPOM3BOAAT MOMHYK pasrpy3ky cBau
cTtyneHsmu cornacHo 9.3.6. MNocne nonHoun pasrpy3ku oba3aTensHO NPOBOAAT U3MEPEHUS YNpYyrnx nepemeLLeHnin



yepes kaxable 15 MVWH M 3akaH4MBalT Npu nNpupalleHun nepemelleHunda, pasHom 0,01 mm. Nocne nepepbiBa
ncnbiTaHWe JOIMKHO ObiTb NPOAOIMKEHO, HAYMHASA C Harpy3ku, NPy KOTOPOK NPOM3OLLEN NEPEPDLIB B UCMbITAHUW.

9.3.8 B npouecce ucnbiTaHusa BeayT XypHan, bopMa KOTOporo npueedeHa B npunoxeHun [1.

9.4 MNpoBegeHne KOHTPOSbHOMO UCMbITAHWUSI CBau B BEYHOMEP3IbIX IPYHTaX Npu CTPOUTENBCTBE

9.4.1. Harpy>xeHne 1cnbITbIBAEMOW CBan MPON3BOAAT CTYMNEHAMW HArpy3ku, 3Ha4eHne KOTopbIX NPUHMMAIT
no ykasaHuam 9.3.2, NpoAOIMKUTENBHOCTLIO Kaxaas 24 u.

9.4.2 Ha kaxgoln CTyneHW Harpy>XeHusi CHAMaloT OTCYETbl MO Npubopam ans uamepenHus gecdopmaumii B
nocneaoBaTenibHOCTY, ycTaHoBMNeHHoM 9.3.3 AN nepsbix 24 4 OT Ha4ana CTyneHu.

9.4.3 Harpyska gormkHa OblTb AOBedeHa 40 3HAYeHus, Npu KOTOPOM ocadka (BbixOf) CBau pas3BMBaETCs C
YBENMUYMBAIOLLIENCSA CKOPOCTbO. [pu 3TOM Harpyska He AOfbKHa NpeBbilaTb HauMbOonbLUyk Harpys3ky Ha cBato,
npeaycMOTPEHHYIO MPOrpaMMON UCTbITAHWUIA.

9.4.4 B npouecce ucnblTaHus BegyT XypHar, dopMa KOTOporo npusegeHa B npunoxexuu [1.

9.5 lNpoBeaeHne yCcKOPEHHOro NCMbITAaHNA BEHHOMEP3IbIX TPYHTOB CTaTUYECKON BAABNUBAIOLLEN HArpy3Kon

McnbiTaHne npu MHXEHEPHbIX U3bICKaHUAX AN CTPOUTENbCTBA, @ TakkKe KOHTPOSIbHOE UCNbITaHue cBau
npu CTPOUTENbCTBE CTaTUYECKOW BAABMUBAIOLLEN Harpy3kon OoMyckaeTcsl MpOBOAUTb YCKOPEHHbIM METOAOM C
ONHaMOMETPUYECKUM 3arpy>KeHNEM.

PekomeHgauum no NpoBeAeHMIO UCTbITAHWSA 3TUM METOAOM NpUBEAEHbI B NpunoxeHun P.

9.6 ObpaboTka pesynbTaToB

9.6.1 PesynbTaTbl UCNbITAHUSA TPYHTOB OPOPMIIAIOT B BUAE:

- VHXEHEpPHO-TeOKPUONOMMYECKOro paspesa C rpadukamn pacnpegerneHvss CyMMapHOW BRaXKHOCTU
(nbanctocTn) M Temnepatypbl Mo rmMybuHe rpyHTa (npunoxenune C). Mpaduk UCNonb3ylT ANsi YCTaHOBMEHUS
BO3MOXXHOCTM 1 LIeriecoobpasHOCTV NpMMeEHEHUS 3abMBHbIX U Bypo3abuBHbIX CBal;

- rpadomkoB 3aBMCMMOCTU Aedopmaumm (0caaku, BbIXoda) cBam OT Harpysku (npunoxerusa T u Y);

- rpadmKoB M3MEHeHUs aedopmMaLin BO BpEMEHN NO CTYNEHAM Harpy>eHus (npunoxexnusa T u Y).

9.6.2 MacwTtab rpadvkoB NpYHUMAIOT:

- No BepTUkanu - 1 cm, paBHbIn 1 M rMyOMHbI NHXEHEPHO-TEOKPUONOrMYeckoro paspesa, 1 M rnyouHbl
norpyxeHusi ceau unu 1 MM nepemelleHus (ocagkuy, Bbixoaa) ceau;

- No ropusoHTann - 1 cMm, paBHbin 0,2 gonen eguHWLbl BRaxHocTu (nbauctoctn) n 1°C Temnepatypbl
rpyHTa - 4Na UHXeHepHOo-reokpuonorudeckoro paspesa; 100 kH (10 Tc) Harpysku nnm 5 4 BblAEPXKKM HArpy3Ku.

9.6.3 YacTHble 3HayeHWs nNpedenbHO ONIUTENBHOIO COMPOTMBIIEHMS CBau MO pesynbrataM MOoSIEBbIX
UCMNbITaHWN BEYHOMEP3IbIX IPYHTOB CBasiMU ONpeaensitoT No ykasaHusam npunoxenns P.

MpunoxeHune A
(o6s13aTenbHOe)

TpeboBaHusA K NporpaMmme NoneBbIX UCMbITAHUA TPYHTOB CBasiMu

1 Tlporpamma nOMEBbIX WCMbITAHUA TPYHTOB CBasiMM (HaTypHbIMKW, 3TanoHHbIMW, CBasMU-30HOAMM),
NPOBOAUMbIX NMPU MHXEHEPHbBIX N3bICKAHUSX ANA CTPOUTENBCTBA, AOIPKHA ObITh COCTaBMEHA C YYETOM:

- MMEILMXCS pes3ynbTaTOB MHXEHEPHbIX W3bICKaHWA U, B OCODEHHOCTW, pe3ynbTaToB CTaTUYEeCKOoro
30HOUPOBaHUS;

- MPOrHo3a BO3MOXHOCTU WU3MEHEHUS WHXEHEPHO-reonormyecknx n rmaporeonormyecknx ycrioBuin B
npouecce BO3BeAEHUS U KCnnyaTaunm 3aaaHuii U COOPYXEHUH;

- XapaKTEPUCTUKN NPOEKTUPYEMBIX 30aHUIA U COOPYXKEHUIA U UX HECYLLIMX KOHCTPYKLWIA;

- npegnonaraemblX 3HAYEHWI PaCYETHbIX HArpy3oK WM YCUNWUA, OENCTBYOLWMX Ha (YyHOAMEHTHI
NPOEKTUPYEMbIX 34aHUA U COOPYXEHWN;

- HaMe4yaeMbIX MPOEKTHbIX OTMETOK MMaHWPOBKW 3acTpavMBaeMoWn TEPPUTOPMM U MOSIOKEHMSI MOAOLUBbI
CBalHbIX POCTBEPKOB;

- 3KCnIyaTaumoHHbIX TpeboBaHMIA K MNpeAenbHO-AOMYCKaeMbiM MEPEMELLEHNSIM KOHCTPYKLUUA U, B
YaCTHOCTU, NEPEMELLEHNSAM Ha YPOBHE MOAOLLBbLI CBANHOIO POCTBEPKA;

- pes3ynbTaToB MOMEBbLIX MCMbITAHWUI TPYHTOB CBasiMW, paHee NPOBOAMBLUMXCA Ha OGnmM3pacnonioXeHHbIX
obbekTax ¢ aHanorM4YHbIMM rPYHTOBBIMY YCITOBUSIMW, @ TakKe OnbiTa MX CTPOUTENLCTBA U 3KCMyaTaumm.

2 lMporpammMa NoneBbIX KOHTPOSbHbIX UCMbITAHWUA CBa NpU CTPOUTENLCTBE AOMKHA ObiTb COCTaBneHa ¢
Y4ETOM MPUHATBIX B NPOEKTE:

- BUAa U KOHCTPYKUNIA cBal, UX OPMbl U pa3MepoB;

- cnNoco0oB MOrpy>keHust cBaln Unu nx yCTPOWCTBa;

- pacyeTHbIX Harpy3oK Ha cBau;

- TPYHTOBbIX YCMNOBUA OOBLEKTA, MPUHATLIX B MNPOEKTe MO pesynblataM WHXEHEPHO-TeoNormyeckmnx
N3bICKaHWMA.



3 B nporpaMme noneBbIX UCMbITaHWii IPYHTOB CBasiMU JOIKHbI ObITb NPeayCMOTPEeHbI:

- MecTa NpoBeeHWs1 UCTbITaHWIA;

- KOJNIMYECTBO UCMLITbIBAEMbIX CBall;

- KOHCTPYKTUBHAas CXeMa YCTaHOBKM ANS UCTbITaHWs CBalif;

- HanpaBrieHne 1 3HaYeHNe CTyNeHel Harpy3oK Npu UCMbITaHUSX;

- HanbomnbluMe HarpyskM UM HaMMEHbLUME NEpPEMELLEHUs CBail NPV UCMbITaHUAX (OCadKW, BbIXodbl W3
rPyHTa, ropM3oHTasbHbIe NepeMeLLeHust);

- maTepuvarnbl, BUZ, pasmepbl U KOHCTPYKUMM MUCMbITbIBAEMbIX CBal, rMyGUHA WX MOrpyXXeHusl, a Takke
MPOEKTHBbI 0TKa3 Ans 3abUBHbIX CBal (ynpyrasi U ocTaTodHasi YacTu oTkasa Npu BO3MOXHOCTY UX U3MEPEeHWst);

- CNOCo6bI MOrpPY)KeHWs1 UK YCTPOMUCTBA UCTbITLIBAEMbIX CBalA;

- BUA, MaTepmari, pa3Mepbl, KOHCTPYKUWS, rIy6uHa Norpy>XeHus Npu Cnonb30BaHUM aHKEPHbIX CBal.

MpumeyaHume - KonnyecTtBo UCMbITbIBAEMbIX CBal NPU CTPOUTENBCTBE AOMKHO COCTaBNATh:

- NpY UCMbITAaHUM CBall OMHAMMYECKOW Harpyskon - o 1% oT obuwero konuyecrtsa cBal Ha AaHHOM
obbekTe, HO He MeHee 6 LT,

- NPW 1UCMbITaHWM CBal CTaTMYECKOW BAABNUBatoLWen Harpyakom - oo 0,5% ot obliero konuyecTea cBan Ha
JaHHOM 00beKTe, HO He MeHee 2 LT,

- NPV UCNbITaHMM CBal CTAaTUYECKOWN BblAEPrUBaOLLEN NN FOPU3OHTANbHOW Harpy3Kom

- HEe MeHee 2 WT.

4 B nporpaMme noneBbIX UCNbITAHUIA TPYHTOB CBasiMu1, NPOBOAMMBIX HA akBaToOpUsIX, OOMKHA ObITb Takke
OTpakeHbl:

- TemnepaTypa Boabl;

- PEXUM BOSHEHUSI UMW NEeAOBbIA PEXUM;

- CKOpPOCTb W HanpaBreHne TeYeHUI;

- cneumndmyecKkme YCroBUsl, XapakTepuayHoLLmne KOHKPETHBI BOJOEM MUIM MOPCKYHO akBaTopuIO.

5 B nporpamMmme [JOIKHO COAEPXaTbCA TEXHUKO-3KOHOMMYECKOE OBOCHOBaHWE HeobXoaMMOCTU NaneBbiX
UCMbITaHWI FPYHTOB CBasiMK, @ Takke BUAA UCTbITAHUNA.

MpunoxeHne b
(pekomeHayemoe)

anIHLIVIﬂVIaHbeIe CXeMbl YCTAHOBOK AJ11 noJsieBbIX MUCNbITaHUN rPYHTOB CBasiMu

PHEIGAMHATTLHbIE CXEMI YCTAHONOK T OIEBBIX
HCTUBTAIMR TPYHTOR CBATMIL
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Crmescceon sumamansateh aspyaoR
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"MpuHUMNManbHbIE CXeMbl YCTAHOBOK AN NONEBbIX UCMbITaHUI FPYHTOB cBasimn®”

MpunoxeHne B
(pekomeHgyemoe)

CxeMbl KOHCTPYKLUUIN 3TariOHHOW CBau U cBau-3oHaa

CXEMBI KOHCTPYKLHR 3TAJIOHHOR CBAH H
CBAM-30HRA

CxeMa KOHCTPYKUKK
CBAH-3OHRE CxeMsl KoHCTPYXuME I7TAROuMOR CBAM

O6muil aux HMUOKHRR 93CT6 ¢ HAKOHCUMMKOM

Tmun I man

—

-

£12000

1ty 1 — mpyba (ctson ceam); 2 —
HUnENs; 3 — HATOROBMMK; 4 —
FAYXOA HBKOHEUHHK: 5 — Myd-
T8; 6 -~ BHABMrAEMBIH HAKOWEN-
HUK; 7~ RATWMK youamf; 8 —
(60¢2)° HRKOHEUHMK; 9 — BOMNOUNHAR
npoxnaaxa; 10 — Gonr ana
KPEnIeHH DaTuMkd YCHAHA K
HAXOMEUHMKY

HAKOHEWHMK, J —
MydTa Tpenus;

4~ MapouMIHHAP

"CxeMbl KOHCTPYKLMI 3TaroHHOW cBaun 1 cean-3oHaa"

MpunoxeHune I'
(pekomeHgyemoe)

Cxema pacnonoxeHus Bblpa6OTOK And nokKanbHOro 3amaidMBaHusa rpyHta B OCHOBaHMUM cBau



CXEMA PACINOJIOXKEHHS BhIPABOTOK
BN NOKAJNBHOTO 3AMAYMBAHHSA IPYHTA B OCHOBAHMH CBAM
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! — ucnwTeisaemag csan; 2 — Tpanmes;
J — nmpemaxusn cxaaxumd

"Cxema pacnonoXxeHua Bblpa6OTOK OnA NokKarnbHOro 3aMmavmBaHuA rpyHTa B OCHOBaHUK cean"

MpunoxeHune [
(pekomeHayemoe)

OpraHm3aumusa [IyHKT
O6BekT
CoopyxeHMe

)Kypl-lan noneBoro UcnbitTaHusa TanbIX rPYHTOB ONHaMu4eckon Harpysxoﬁ

3abuBKa _CBau

JobuBkKa CBau

CxeMa pPacCIOJIOXEHMS TOUEeK MCILBITAaHUM, a__ Takxe OIMXaMIMx MHXEHEePHO-—
Te0JIOTUUECKUX BHPAOOTOK UM TOUEK BOHIMPOBAHUS

IlaTa MCIBITAHMSA: HAUaJio " " 199 T.

OKOHUAaHMue " " 199 T.

Csasa N JaTa HOTPYyXeHMsa CcBawn

Buno cpam " " 199 T.

MaTepnras ceau Konep

IaTa M3TOTOBJIEHUS CBau MoJjioT (Twrm)

CeueHue (OmaMeTp) CBau Ha Obmasg Macca MoJoTa TC

BEpPXHEM M HMWXHUX KOHLIAX Macca yZIapHOM YacTM MOJIoTa T
cM [lacriopTHasa »HepI'Md yIapa

IOnmHa cBam (6e3 ocTpus) MOJIOTAa KT X M
M [TacnmopTHOE KOJIMUECTBO yOapoB B

IOnyHa oCTpuUs M MUHYTY

Macca crau T Macca HaroJIOBHMKA T

[TacnopT OpennpuaTUsa-— [IlpoxJjlanka B HaT'OJIOBHUKE

UBTOTOBUTEJIA Crnioco6 UBMEPEeHUI IIepeMelleHnY CBau

(oTkazoMepOM, JIMHEMKOM M IOpP.)



3abuBka cBam

TnyBuHa |Umcio ymapos |Brlcora nomweMma| CpenHum Uncyio ynmapor |lIlpumeua-

3abUBKU, Ha 1 M WM |yOoapHOM YacTu |oTkas, CM C HauaJa HUE
M 10 cmMm MOJIOTa, CM 3a0UBKU
IOTPYXEHMUS

Brnmxanmasa reosiormMyeckas

BEIpabOTKa N ADCOJIIOTHEE OTMETKU:

nponneHa " " 199 . - TOJIOBEL CBamM IIOCJIe 3abUBKU M
PaccTosaHMe BHPaOOTKM - HIWXHeTO KOHLa M
OT CBau M - MOBEPXHOCTM TPYHTa y CkBawu M
KpaTkasa xapaKTepUCTMKa MHXeHepHO- I'ynyOmHa 3abuMBKU CBau M
TeoJIOTMYECKOTO paspes3a B MecTe CocTossHME TOJIOBH CBamu IOCJie 3abMBKU
PacCIoJIOXeHM cBawu

TeMmnepaTypa BOIEL (IIPKU

VCHOEITAHMAX Ha akBaTOPUM) °C Temnepatypa BO3OyxXa °C

OdobuBka cBaun

IHaTra |Bpemsa "ornoeixa', Uuciio OTrkas, CcMm CpemHmMM OTKaszs OT OIHOTO
CyT yIoapos yoapa, CM
3
5

Cnocofb mu3MepeHusa IepeMelleHUM
cBam (OTKaszoOMepoOM, JIMHEMKOM
n op.)

Cxema pacrnonoxeHusi TOYeK UCTbITaHWUN, a TaKke GnumKanwnX MHKEeHEePHO-TeoNIorMYeckMx BblpaboTok n
TOYeK 30HAUPOBAHUSA

B xypHajie NPOHYMEepOBaHO cTp.; 3aroJIHEHO CTp.
HauaJlbHMK [OJIEBOTO NOApas3OeJIeHUS

(momnmuce) (®.11.0.)
HabmamonaTenn

(momnmcso) (®.1.0.)

(momnmce) (®.11.0.)

[lpencTaBmUTes b OpTraHM3aUMM, 3abuBawlen
cBau




(momnmuceo) (®.11.0.)

MpunoxeHue E
(pekomeHagyemoe)

OBPA3EU FPAOUYECKOr0 OOOPMIEHHA PE3YJLTATOB
NOJIEBOr'0 MCNBITAHUSA TARBIX TFPYHTOB IMHAMMYECKON

HATPY3KOHR
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"Obpasey rpacuyeckoro 0OpPMMEHUs pe3ynbTaToB MOMEBOro UCMbITAHUSA TanblX FPYHTOB AWMHAMUYECKOM

Harpyskomn"

OpraHmu3aumusa

MpunoxeHune X
(pekomeHayemoe)

[IyHKT

O6BekT
CoopyxeHue

XKypHan

noneBoro ucnbitTaHUA TanbIX TPYHTOB CTaTU4eCKUMU BOaBnnBarowmmMmmn, BbigepruBarolimMmm n

IaTa MCHOBITAHUSA: HA4dajlo

OKOHuUaHue: "

Ceasa N

rOpU3oHTarbHbIMU Harpy3kamm

199

199

.
.

HaTa IIOTPYXEeHMA CBauM

Bung cepau

" " 199 T.

MaTepmrajyi cBau

IIaTa M3TOTOBJIEHMA CBau

CeueHue (OmameTp)
HIMXKHEM KOHIIax

IOnmHa cBam (6e3 ocTpus)
IimHa oCcTpusa

Macca crau

Bawxanmas TeojiorrMuyeckas
BelpaboTrka N

IPOMIOEHO
PaccrosaHue BHPaOOTKM OT CBau

Cnocof HOTpyXeHMS MIM YyCTPOMCTBA
CcBalM Ha BEepXHEeM U ObopynoBaHMe, MNpPMMeHsaBlleecsd IpK
cM MNOTPYXEHUM MM YCTPOMCTBE CBau
M
M ABGCOJIIOTHEIE OTMETKM :
T - TOJIOBH CBauM IIOCJIe I[OTPYXEHUS
M
- TOJIOBEl CBay Iepel MCIHIHTaHUEM
199 . M
M — HIMXHeTIT'O KOHLa



KpaTKaH XapaKTepmucTKa MHXEHEPHO—
I'eOoJIOIT'MYECKOI'O pa3pesza B MecTe
PacIioJIOXeEHA CBaun

M

— I[NOBEPXHOCTU I'pPyHTa N Ceamu
M
CocrosaHue T'OJIOBEI cBamn IIoCrJie

NOTPYyXeHUsa (3abuBKU)

TeMnepaTypa BO3IOyxa °c T'iryBuHa INOTPYXEeHUA  (3aJIoXeHMA)
TeMnepaTypa BOIH (IIPM MCHOBITaHMAX cBau M
Ha akKBaTOPMM) °C Tun npnbopPOB OJis M3MEPEHUA

IepeMelleH CBau

Cxema ucnbiTaTenbHOMN YCTaAHOBKM U pacnoroXxeHuns I1pVI60pOB AnA naMmepeHus nepemeu.l.eHMﬁ cBau, a
TaKXe pacnonoxeHus onmxkanwmnx UHXeHepPHO-reonorn4ecKkunx BblpasoTOK U TOYEeK 30HOAnpoBaHuA

ObBeKT

VlcnielTaHve N Crp.

(mocneayowwme CTpaHuLbl XKypHana)




IHaTa |Bpema, VuTepBaia Harpyska, xH (Tc) OTcueTH 0O npudopam, MM [lepeMemeHme [IpupameHnne | Cymma Cymmap- |lIpumeua-—

4, MMH BpPEMEHU S = (s 1+ S 2+ ... |nepememe- |nepeme- HOEe HME
MEeXIY ofmasa |IOng 2TaJIOHHOM CBayM M |IepBO- |BTOPO—| ... S n + S n)/n*, HuY JenbTa| WeHun BpeMda
oTcueTaMu cBaM—30HIOA My S_l My S_2 MM S, MM Cymma S, |Cymma t,
IenbTa t, MM MMH
MMUH non Ha OOKOBOM
HVDKHUM IIOBEPXHOC—
KOHLIOM TV CBamn
cBau




*n - 4yncno nNpubopos.

(nocnegHsia cTpaHuua XypHana)

HDomkpaT N Ha _ kH (rc) ManomeTrp N Ha Mlla (aTMm)
[Inowalb IMJIyHXepa cM2
lleHa I»OeJjieHMs MaHOMeTpa MIla (aTM)
Homep crTyneHu CryneHb Obuwasa [loxkazaHuga [lprMeuaHMe
HaTpy3KU HaTpy3KM, |Harpy3ka, kH MaHoOMeTpa,
xkH (TC) (Tc) xkH (TC)

1

2

m

M - YACIIO CTYNEHEN Harpyskm

B xypHajie NpPOHYyMepOBaHO CTP., 3aroJIHEHO CTpP.
HauaslbHMK I[IOJIEBOTO INOoIpasIelieHUSd

(mommmce) (®.1.0.)
HabsamonaTenn

(momnmce) (®.1.0.)

(momnmuce) (®.11.0.)

MpunoxeHune U
(pekomeHayemoe)

PekomeHaauum no NpoBeAeHNI0 YCKOPEHHOMO NOMEBOro UCNbITaHUA TanbIX TPYHTOB CTaTU4eCKOMn
BAABNMBaKOLWEN Harpy3kon MeTogoM penakcaumm HanpskeHUm

1 YCKOpeHHOe WCMbITaHMEe TanbiX FPYHTOB CTaTUYECKON BAABNMBALLEN Harpy3KoW MNP MHXEHEPHbIX
N3bICKaHWAX AN CTPOUTENbCTBA MPOBOAAT CTYMEHYATbIM Harpy>XeHMem HaTypHOW WM 3TarloHHOW CBau [0
3a[j@aHHbIX 3HA4YeHW OCaAoK, MPMHMMAaeMbIX MO Tabnuue B 3aBUCUMOCTM OT TPYHTOBBLIX YCMOBUA Ha GOKOBON
NOBEPXHOCTM CBau 1 MHTEepBana AOCTUTHYTbIX OCaJ0K CBaMu.

Tabnuua
T'pyHTH NuTepBan CryneHb
ocamoK, MM ocankKu, MM
T'JIMHUC TEIE oT TEeKYUeIJlJaCTUUHOM OO < 3 0,5
MSATKOIJIACTUYHOM KOHCUCTEHLUN 3 - 10 1,0
> 10 3,0




T'JIMHUCTEE OT TYyTOIJIAaCTUUYHOM o TBEPLIOM < 6 1,0
KOHCUCTEHILNVM, I[IeCUaHBE PHXJIOTO CJIOXEHUSI 6 - 12 2,0
> 12 4,0
[lecuaHEle CpelHEM NJIOTHOCTM U IIJIOTHEE < 6 1,5
6 - 12 3,0
> 12 5,0

2 o pocTmxXeHun 3adaHHOW CTyneHu ocagku (Touku a_1, a_3 u 1.4. Ha puc.1) NpoBOAAT U3MepeHune
Harpysky Ha cBalo (CONPOTWBIIEHWUSI TPYHTOB OCHOBAHWs), @ TakkKe CHMMAalOT OTCYETbl MO BceM npubopam Ans
namepeHuns gedopmaumii B crneaylowen nocrnefoBaTenbHOCTU: Nepen HarpyXeHnem cBau (HyneBoW OTCYET),
nepBbIi OTCYET - cpasy Nocrne JOCTUXKEHUS 3a4aHHON OCafKu, 3aTeM MOCNeoBaTENbHO TPU OTCYETa C MHTEPBArioM
5 MyH 1 ganee 4vepes kaxaple 10 MMH JO YCMNOBHOW CTabunuaaumm Harpy3skm (NpekpaLleHms penakcaumm Harpysku
-Tovyka a_2,a_4 nta. Ha puc.1).

3 3a KkpuTepwuii yCroBHOW CTabunusauuu Harpysku NPUHMMAKOT €e KOHEYHOE 3HadeHue 3a nocnegHun
WHTEpBan W3MepeHus, Npyv KOTopoM Oblnla AOCTUrHyTa MpedycMOTPEHHas NMporpaMMON MCMbITaHWA CKOPOCTb
CHWDKEHWST Harpys3Kku.

CKOpPOCTb CHWXEHUS Harpy3ku onpegenstoT Ha OCHOBE [AaHHbIX O rPyHTax WCMbITbIBAEMOro Buaa wunu
COMNOCTaBUTESbHbIX UCMbITAHUIA FPYHTOB MO yKadaHuaM 8.2 n pekomeHayembiM MeTogom. [1py aToM KonmyecTso
CONOCTaBUTESbHbIX UCMbITAHUIA ANS IPYHTOB UCMbITbIBAEMOrO BUAa AOIMPKHO ObITb HE MEHee ABYX.

4 NcnbiTaHWa NpoBOAAT A0 AOCTUKeHUs obLien ocagkun ceam He meHee 40 MM Anst HaTypHow ceam 1 20 MM
ONSA 3TanoHHON CBau UNu Ao Harpysku, NpeaycMoTPEeHHON NPOrpamMmon UCNbITaHWNA.

5 Pasrpysky cBau Npou3BOAST nocrne OOCTMKeHUs Haubonblien ocagku (m.4) ctyneHsamu, paBHbiMn 1/5
Harpy3kv Npy AOCTMXKEHUW HanOOorbLUEV OCaAAKN C BbIAEPXKKOA HE MEHEE 5 MUH.

Otc4yeTbl No Nnpubopam Ans uaMepeHnst AedopmMaLiMin CHUMAT Cpady Nocne KaXgon CTyNneHu pasrpysku u
yepes3 5 MMH HabnaeHWIA.

6 B npouecce wucnbiTaHus BeayT XypHan no dopme, npumBedeHHoW B npunoxeHun XK. dopma
nocneayLwmnx CTpaHuL, XXypHana npuBeaeHa B HACTOSALLEM NPUMOXKEHNN.

7 PesynbTaTbl UCMbITAHUN TPYHTOB OOOPMAAIOT B BUAE rpankoB 3aBMCUMOCTIN OCaZKM CBam OT Harpy3kn u
N3MEHEHNS Harpy3ky BO BPEMEHM MO CTYNEHsIM OCaaKu.

Mpu atom gna noctpoenus rpacduka S = f(P) ucnonb3yoT cTabunmnsmpoBaHHble 3HAYEHUS Harpysku u
COOTBETCTBYIOLLME UM 3HAYEHUS ocadkm (puc.1 u 2).

8 YacTHoe 3HayeHue npeaenbHOro COMpPOTUBIIEHWS CBau MO pesynbTaTaM MOSieBOro MUCMbITaHUS TanbixX
rPYHTOB METOAOM pernakcaLumm HanpskeHUn onpeaensioT no ykasaHnam pasg.5 CHull 2.02.03.

(nocnepytoLme cTpaHuLbl XXypHana)
OOBeKT Vcnuranme N Crp.




Iara|Bpema, |VHTeppasn |(3amaeaemMasd OTcueTH 0O npudopam, MM [lepeMemeHne [Ipupame- Harpyska, xH (Tc) Cymmap- |lIpumeua-—
4, MMH BpEeMEHM CTYINEHb S=(s1+s 2+ ... HYE HOe HUE
MeXIy nepopmmpo- |Illepso-|BTopo-| ... S n + S n)/n*, MM nepeMeue- | Tekymee |PasHocTs |CKOPOCTH BpeMAa
oTcueTaMu BaHMA My S_l My S_2 HUM 3HadveHue |Harpy3ku | naneHua |[Cymma t,
DensTa t, (ocankm) , DensTa S, 3a 3a MMH
MUH MM MM MHTEPBAaJI | MHTepBaJl
oTcueTa |M3MepeHUd




* n - yucno npmbopos.
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Pucynox 2 —~ Tpadux pesaxcaumi Harpykun
32 BpeMH HCNLITENNY

"PucyHok 2 - N'paduk penakcaumm Harpy3km 3a Bpems ucrnbitaHns"

MpunoxeHune K
(pekomeHayemoe)



OBPAIELL FPAOHYECKOTO PE3Y AbTATOB
UCNNITAHHS TAALIX TPYHTOB cn'rg-utcxoﬁ BAABJIMRAFOMIER
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"Obpasey rpaduyeckoro OgOpPMIIEHNS pPe3ynbTaToB MOJSIEBOrO MWCMbITAHUSA TanblX FPYHTOB CTaTUYECKON
BOABNUBAIOLLIEN Harpy3kon"

MpunoxeHune J
(pekomeHgyemoe)

OEPA3ELl TPAQOHYECKOT0 ODOPMIIEHWS PE3YALTATOB NOJIEBOT'O
MCTILITAHHMS TAJIBIX TPYHTOB CTATHUYECKON BbIAEPIHBAIOLIEA

HArPY3KOH
TpaPUK IBBHCHMOCTH BLIXONA CBEH Tpadpux HIMEHEHRA
H3 rPYHTA Ay OT Marpy3xn Py BWXORA CBAM M3 TPYHTa A MO BPEMEHR !
(N0 CTYnCHSM HarpymMeHnm)
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"O6pasey rpadudeckoro 0ogOpPMIEHUS pPe3ynbTaToB MOJIEBOIO MWCMbITAHUS TanblX FPYHTOB CTaTUYECKOM
BblaepruBaroLLen Harpyskomn"

MpunoxeHne M



(pekomeHayemoe)

OBPA3ELL TPAGUYECKOr0 OOOPMJIEHHS PE3YNLTATOB NONAEBOroO
HCABITAHUR TAABLIX 'PYHTOB CTATHﬂ‘lECKOﬂ FOPH3OHTANBHOR
HAIPY3KO!
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"Obpasey rpaduyeckoro OgOpPMIIEHNS pPe3ynbTaToB MOJSIEBOrO MCMbITAHUSA TanblX FPYHTOB CTaTUYECKOM
roOpU3oHTanNbLHOM Harpy3kon"

MpunoxeHne H
(pekomeHgyemoe)

OnpepeneHne ocagku 3abMBHOW CBau No pe3yrnbTaTaM NoNeBOro UCNbITaHUSA TallbIX FPYHTOB 3TaJIOHHOM
cBaen

Pesynbtatbl UCNbITAaHUA TamnblX FPYHTOB 3TanoHHOW cBaen Tuna |l nNo3BonswT nocTpouTb rpaduk
3aBMCUMOCTM OCaZKN HATYPHOW CBaun OT Harpy3km ¢ UCnonb3oBaHneM opMyribl

s/d s S
F = ramma R A + ramma £ uh, (1)
S CR cf
rIoe F - compoTuMBJIEHME HATYPHOM CBau IpM OocaIke s, 3alaBaeMoOM IIpHU
S nocrpoeHun rpadmuka, kH;
s/d
TaMMa - xo9QdmuMeHT ycyoBMA pab®oOTEl TI'pyHTA mnon KOHILIOM ceamu,
CR IpMHMMAaEeMbBld 1o Tabauie 1 B 3aBUCHMMOCTM OT YIOEJIBHOTO
CONPOTHUBJIEHUS TPYyHTAa non KOHIIOM DTaJIOHHOM cBrau u
OTHOCUTEJIbHOM Ocalky HaTypHou ceau s/d (rme d - HOpuBeneHHHI
OuaMeTp CcBau) ;
S
R - ymesbHOEe CONPOTHUBJIEHME TI'PYHTa [0 KOHLIOM DTAaJIOHHOM CBaM IIPpU
ee ocanke s, klla;
A - muomanb I[IOINEPEeYHOT'0 CeUeHUsd HATypPHOM cBau, M2;
ramMMa - KO2QOMUMEHT yCJIOBUM pabOoTH I'pyHTa Ha ©OOKOBOM I[IOBEPXHOCTHU

cf cBamu, onpeznmengemel 10 Qopmyie

CymmMma ramma x 1
cfi i



IaMMa

cf h
TaMMa - xo3ddmumeHT ycyoBmMi pa®oTEl 1-TO CJosa TpyHTaAa Ha OOKOBOM
cfi IIOBEPXHOCTK CBau, MIPUHMMAEME 10 Tadn.2 B 3aBUCUMOCTM OT
Byga T'PYHTA M 3HAYEHMA YOEJIBHOI'O COIIPOTUBIIEHUA Ha BOKOBOM
nosepxHocTu f(s) npm ocamke s;
1 - TONmMHA 1-TO CJjoa TpyHTa, M;
i
S
f - CpeXHee 3HAaueHMEe YyIeJIbHOT'O COIPOTHUBJIEHMS I'PyHTa Ha OOKOBOM
IIOBEPXHOCTM STaJIOHHOM CBau NpM ee ocanke s, klla;
u - IEPMMETP IIOIIEePEeYHOT'0 CEeUEeHMsa HATypPHOM CBau, M
h - TJyOMHa NOTPYXEHMS HATypPHOM CBau, M.
Tabnuua 1
BHaueHUe 3HauveHre kxosbdduumeHTa ycnoeuit pabotTe ramma (s/d) CR npu
OTHOCHUTE- OOCTUTHYTOM YIHOEJIbHOM COINPOTUBJIIEHUM TPYHTOB IO KOHLIOM
JIbHOM 2TaJIoOHHOM cBau R(s), Mla
ocanku
HaTypHOM |<=1 2 3 4 5 6 7 8 9 >=10
cBau s/d
<= 0,005 0,7810,58 10,38(0,28 (0,18 (0,17 0,17 |0,16| 0,16 0,15
0,010 1,000,755 |0,57|0,45 [0,35 (0,27 0,20 |0,18] 0,18 0,17
0,015 1,30]0,95 |0,75|0,62 [0,50 (0,44 0,38 |0,32] 0,30 0,28
0,020 1,601,117 |0,95|0,78 [0,68 (0,60 0,55 |0,45]| 0,38 0,36
0,040 1,75)1,35 |1,10(0,95 (0,80 (0,72 0,65 |0,62] 0,59 0,57
>= 0,080 1,9511,50 |1,22(1,08 (0,90 |0,80 0,75 10,70| 0,65 0,62
Tabnuua 2
T'PYyHTH SHaueHue kos3dQduUMEeHTa yCJIOBUM paboTel ramMa cf npu
YIOEJIbHOM COIIPOTUBJIIEHUM TPYHTOB Ha OOKOBOM INOBEPXHOCTU
f(s), xlla
=<20 40 60 80 100 120 >=140
[lecuaHble 2,16 1,38 1,12 1,00 0,92 0,87 0,83
T'JIMHUC TEIE 1,45 0,97 0,79 0,70 0,65 0,62 0,59

YacTHoe 3HayeHune npenenbHOro COMpPOTUMBIIEHWMS HaTypHOW 3abyBHOWM CBau NO pesynbTaTaM MoneBoro
MCMbITaHUA TanbIX FPYHTOB 3TanoHHOM cBaen Tuna |l onpegenatoT C NOMOLWBID MOCTPOEHHOro rpaduka no

ykasaHuam pasg.5 CHwull 2.02.03.

OpraHmszaumusga

[TyHKT

ObBexKT

MpunoxeHwne M
(pexkomeHpgyemoe)



CoopyxeHne

Xypnan
noneBoro ucnbiTaHUA Be4HOMepa3JibiX FPPYHTOB CTaTU4eCKMMU BAoaBnMBarwowWMMn U BbigepruBarowmmm
Harpys3kamum
OaTa wmcneTaHusa: Hauvajgo " " 199 1.
OKOHuUaHue: " " 199 T.
Crag N IaTa ODOTpyXeHMS CBau
Bun ceau " " 199 1.
MaTepmralsl ceau Crnocof HmorpyXeHMs WIM YyCTPOMCTBA
IJaTa M3TOTOBJIEHMA CBau
CeueHMre (OMaMeTpP) CBaM Ha BEPXHEM U ObopynoBaHMe, IpMMEHABleeCsH IOJis
HVDKHEM KOHLIaxX cM OypeHus CKBaXMuH n IOTPYyXeHUs
InrHa cBam (6es3 ocTpusd) M (ycTpomcrra) cBawm
InmHa ocTpus M
Macca cBau T
Crnocof MCKIIUEHMA CEe30HHOTO JImoepHas CKBaXMHA :
CMep3aHusa I'PyHTa CO CBaen omaMeTp cMm
Bramxanumasa TeojiorMyeckas BHpaboTka TIyOMHa M
N Criocof MNPOXOIOKMU
npomneHo " " 199 . ABGCOJIIOTHEIE OTMETKM :
PaccTosHMe BHPabOTKM OT CBaM M TOJIOBEl CBau IIOCJIe IOTPYXEHUA M
KpaTkas xapaKTepUCTUKa MHXEHEPHO-— TOJIOBEl CBau Iepen MCIHTaHUuEeM M
TEOKPMOJIOTMUECKOT'O paspes3a B MecTe HMXHEeTO KOHLla CBau M
PacIOJIOKEHUA CBau 32004 JIMIOEPHOM CKBAaXMHE M
IIOBEPXHOCTM TPYHTa y CBau M
BEpPXHEMN I'PaHULBE BEUHOMEPS3JIEIX
TPYHTOB M
BpeMms OOTpyXeHMS cBau MMWUH CocTosgHME TOJIOBEL CBau IOCJE
[IpOmOIIXNTEJIbBHOCTh BMEP3aHMsa CBau norpyxeHmusa (3abuUBKMK)
cyT T'nybuHa IOTPYyXeHMS CcBau
Tun npmOOPOB OJId M3MEPEHU: obmasa M
IIepeMelleHs CcBau HIXEe MaKCMMAaJIbHOTO CE30HHOTO
IIPOMEeP3aHUS-OTTauBaAHUSL M
TeMIlepaTypa I'pyHTa HUVXe BEPXHeM TPaHMUE BEUHO-—
MEP3JIBIX I'PYHTOB M
Hke 3a00s CKBAXMHE M

Cxema ucnbiTaTeNbHON YCTAaHOBKU U PacnonoXeHUss NpubopoB AN M3MepeHusi nepemMeLleHun cBam u
TemnepaTypbl FPYHTA, a TakXKe pacnosnioXeHus Gnmkanmnx NHXeHEePHO-reOKPMONorn4yeckux BbipaboTok

(mocneayowme CTpaHu1Lbl XXypHana)

O6BekT VlcnielTaHve N Crp.
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n* - yucno npnbopos.

IDaTa mM3MepeHud TemnepaTypa rpyHTa, °C, Ha raybuHe h (h'), M
B CJI0O€ CEe30HHOTO B BEUHOMEPS3JIOM I'PYyHTE
IpoMep3aHus -
oTTaMBaHUS
h 1 |h 2 h n h 1 h 2 h n (Ha rnybunHe
PaCIIOJIOXEHU S
HIMXHEeTO KOHLA
cBam)
(nocnegHsia cTpaHuua XypHana)
OoMmkpaT N Ha __ kH (rc) ManomeTp N Ha MIla (aTMm)
[Inowanlb MJIyHXepa cMm2
lleHa neJjyieHMd MaHOMeTpa MIla (aTMm)
Homep CryneHsb Obmasa [lokazaHuda TeMnepaTypa BEUYHOMEP3JIOTO
CTyIeHM |Harpys3KH’, Harpyska, MaHOMEeTpa, rpyHTa, °C
HaTpy3KU kH (TcC) kH (TcC) kH (TcC)
Ha OTMeTKe Cpe,HHF[F[ I10
HM3a CBau IOJIMHE CcBawu
1
2
m
m - 4Yncrno CTyﬂeHeVI Harpys3ku
B XypHaJjie NPOHYMEPOBAaHO CTp.; 3AMOJIHEHO CcTp.
HauaslbHMK I[IOJIEBOT'O IOoIpaslelieHUS
(momnmuce) (®.11.0.)
HabmogaTenan
(momnmcso) (®.1.0.)
(momnmce) (®.11.0.)

MpunoxeHwune P
(pekomeHgyemoe)



PekomeHaauumn
no NpoBeAeHNI0 YCKOPEHHOIo NoNeBoro UCNbITaHUs BeHHOMEepP3IbiX FIPYHTOB CTaTU4YeCKOM BOABNUBaKoLEN
Harpys3kou ¢ AMHaMOMETPUUYECKUM 3arpyxeHuem

1 [Ons yCKOPEHHOro WCMbITaHUS BEYHOMEP3MbIX [PYHTOB CTATMYECKOW BOABMUBANOLLEN HArpys3kom C
ONHaMOMETPUYECKUM  3arpy>XeHMeM MPUMEHSIOT YCTaHOBKM cornacHo 5.1. Tpyu atom Hambonblwnii npormtb
WHBEHTApPHON Gano4yHoM KOHCTPYKUMM, CryXallewh ynopom Afis AOMKpaTta, OofkeH ObiTb He Oonee 0,002 ee
pac4yeTHoro nponerta.

2 HarpyxeHue wncnbiTbiBaeMon cBan npomsBogdat (puc.1) ObicTpo, 6e3 yaapoB CTYNEHAMWU Harpysku,
3Ha4yeHMe KOTOPbIX MPUMHUMaT paBHbiM 1/8 OT npegenbHO ANWMTENLHOrO COMPOTUBMAEHUS CBau CTaTUYECKOM
BOABMMBAIOLLEN Harpyske, noflydeHHOro no pesynbtatam MCMbITaHWA, UMK OT MOMYTOPHOIO 3HAYEeHUS HecyLlen
CMOCOBHOCTW, CBau NO TPYHTY, OMpedereHHon pacyetoM no ykasaHuam CHull 2.02.04. Kaxgyio cTyneHb
Harpy>XeHns BbIOEPXUBAKOT B TedeHue 4 4, 3a KOTOpble Harpyska CHWXaeTcs no ANHAMOMETPUYECKOMY 3aKOHY
BCneacTBuMe pasBuUTUSA OCaKu.

3 Ha kaxgoW CTyneHn Harpy)>XeHusi CHUMatoT OTCHYETbI MO BCeM NpubopaM ans namepeHus aedopmaumn B
cnefyoller nocnefoBaTenbHOCTU: nNepes HarpyxeHmeM cBau (HyrneBOW OTCYET), NMepBbld OTCYET - cpasy nocne
NPUNOXEHNs1 Harpy3ku, 3aTemM NocrneaoBaTenbHO YeTbipe OoTcyeTa C MHTepBanoMm 15 MUH 1 ganee vepes Kaxabin
Yyac 40 KOHLa CTyNeHwu.

4 Harpyska npuv ucnblTaHMM AOIPKHA ObiTb JOBedeHa A0 KOHEYHOro 3HayeHus (nocre penakcauumu),
KOTOpasi OKa3blBaeTCsl MPaKTUYECKN MOCTOSIHHOM Ha MOCMNEOHUX TPeX CTYMEHSAX HarpyXeHusd. INocnegHow cTyneHb
BblOEPXMNBAIOT 4O YCMOBHOW CTabunusaummn Harpy3ku. 3a KpUTepun yCrioBHOM ctabunmsauum Harpy3ku npyHUMaoT
CKOPOCTb CHWXKEHUSA Harpy3ku, paBHyto 0,02 oT Harpy3ku npegblayLlen CTyneHn 3a nocrnegHue 4 4 HabnogeHun.

5 B npouecce wucnbiTaHna BegyT >XypHan no dopme, npuBegeHHon B npunoxeHun [1. dopma
nocreayLmx CTpaHuL, XXypHana npuBeaeHa B HaCTOSALLEM NPUIIOKEHWMN.

6 PesynbtaTtbl UCNbITaHW FPYHTOB OOPMISIOT B BUAe rpacdukoB U3MEHEHUS Harpyskum BO BPEMEHU NO
CTYMEHSIM Harpy>XeHusi.

7 YacTHoe 3HaveHue npefensHo ANMTENbHOMO COMPOTUBEHUSA CBaun MO FPYHTY MO pesynbTaTam Mnoresoro
UCNbITaHUS BEYHOMEP3NbIX FPYHTOB METOAOM AUMHAMOMETPUYECKOrO 3arpyeHus onpeaenstoT no rpaduky P = f(t)
KaK 3Ha4YeHue Harpysku Ha nocrnegHen cTyrneHu, Npu KOTOPON NPoOUCXoauT YCIOBHas cTabunmsaunst Harpysku.

(nocneaytowme cTpaHuULbl XXypHana)
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OOBeKT VcneTaHMe Crp.
Iara|Bpemsa, VIHTepBaJa Harpyska Ocanka cBam o npmbopawm, CHMXeHUe [IpupameHue |IlIpumeua-—
4, MMUH BpPEeMeHU Ha CcBaw, MM HaTpy3KU IIpU ocanku IIpu HUe
Mexny P, xH penlakcauumn, penlakcauumu,
oTCcueTaMmn (Tc) nepBoMy | BTOpoMy | CpenHee IDenvTa P, xH |HDenbTa S, MM
IenvTa t, S 1 S 2 3HAUEHUE (Tc)
MWMH
DaTa TemnepaTypa rpyHTa, °C, Ha raybuHe, h (h')
nsMepe-—
HUSA B CJIOE CE30HHOIO B BEUHOMEP3JIOM I'PYyHTE
IpoMep3aHuUsa -
oTTanBaHUSA
h' 1 h'_2 e h' n 1 [h_ _ h n (Ha rnybunHe
PaCIIOJIOXEHMS HMWXHETO
KOHIla CBau)




"PucyHok 1 - pacpmk nsmeHeHms Harpysku P Bo BpemeHm t"

MpunoxeHue C
(pekomeHgyemoe)

OBPA3ELl N’PAOUYECKOro OQOPMJIEHHA
WHXEREPHO-TEOKPHOJIOTHYECKOI'0 PA3PE3A [LJIA NOJEBBIX
HCNBLITAHHA BEYHOMEP3JbIX I'PYHTOB CBAAMH
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"O6pasel, rpaguyeckoro ogopMIEHUs UHXEeHEepPHO-FeOKPUONOrMYecKoro paspesa AOns MoneBbiX WCMblTaHWui

BEYHOMEPSIJbIX TPYHTOB CBasAM n"

MpunoxeHune T
(pekomeHagyemoe)

OBPAJELl TPAOHYECKOIO ODOPMAEHUR PE3YNLTATOB
TIOAEBOI0 HCMBITAHUS BEYHOMEP3JILIX I'PYHTOB
CTATHYECKHUMH BIL

HArPY3KAMK

bULEPTY
TIPH AHXEHEPHMX HU3bICKAHHAX
CTPOHTENbLCTBA
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"ObGpasey rpadmyeckoro odgOpMIEHMS pe3yNnbTaToB MOJIEBOrO  UCMbITAHWS  BEYHOMEP3NbIX  FPYHTOB
CTaTVYeCKMMM BAABMMBALWMMW W BbIAEPIVBaOWUMUN  Harpy3kaMmyM Mpyv  UMHXEHEPHbIX W3bICKAHWUSX Ans
cTpouTenscTea”

MpunoxeHune Y
(pekomeHgyemoe)

OBPA3ZELL FPAQHYECKOr0 ODOPMIIEHHS PE3YILTATOB
KOHTPONLHOTQ MCIILITAHHRA CBAH B BEYHOMEP3JIBIX FPYHTAX
CTATHYECKMMH BIABJMBAIOUIUMH H BbIZEPTHBAIOLIMMIA
HATPY3KAMH NMPH CTPOHUTEJALCTBE

I JLts wenbTauns waasIMsaiouen KaArpyaxoA
T'padur 3aBucHMOCTH OCAAKN CBaW § 01 TPABMK MIMEHEHHN OCRIXM CEdN S5 80
warpyaxu P

Bpesciu ¢ (D cryncHRM
Harpymenns)
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"O6pasel, rpaguyeckoro oopMreHnsl pe3ynbTaToB KOHTPONBHOMO UCMbITaHUA CBau B BEYHOMEPSIbIX IPyHTax
cTaTUyecKMMM BAABNVBAOLLMMU W BblAEPrBaoOLLMMK Harpy3kaMuy npyu cTpouTenscTee”

MpunoxeHune ®
(ob6s3aTenbHOE)

OnpepeneHne YacTHOro 3Ha4YeHUs NpeAeribHO ANMUTENBLHOIO CONPOTUBIEHNSI CBau B BEYHOMEeP3JibIX
rpyHTax no pesynbTaTam NofeBbiX UCMbITAHUA FTPYHTOB CBasiMy

YacTHoe 3HauyeHMe npedernbHO ANMTENbHOrO COMPOTUBIIEHMS CBau MO FPYHTY NO pesynbTaTam MoneBbiX
UCMbITaHWIA BEYHOMEPSTIbIX TPYHTOB CBasiMU MPUHUMAIOT paBHbIM:

- NPV UCTbITaHUN MPU UHXKEHEPHBIX U3bICKAHWSAX AN CTPOUTENbCTBA - HanborbLuei Harpyske, nNpu KOTOPOM
NPOVCXOAUT YCIOoBHas cTabunusaums gecdopmauunm (ocagku, Bbixoda) cBau B cooTBeTCTBUM € 9.3.4;

- NPV KOHTPOJIbHbIX UCTILITAHUAX CBaun NpY CTPOUTENBLCTBE - Harpy3ke, onpeaensieMoii no dopmyre

H
F=%kF
u tu
roe F - npermesibHasg Harpyska [OPpM MCHOBTAHMAX, OolpeleisdeMas Kak HauboJsbliasg
n Harpy3Ka Ha CBao, OIPpM KOTOPOM He HauMHaeT pasBMBaThCAa ocanka C
yBenuuMBamlelcss CKOPOCTh0 B cooTBeTcTBMM C 9.4.3;
k - xosdpdmument, YUMTEIB AMNM KPaTKOBPEMEHHOCTD VCIBITaHUM,

t npuHMMaeMblr paBusM 0, 65;
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