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MNpeancnosue

Lleam v npuHUMnbl cTaHZapTusaumm B Poccuiickoit depepaumm yctaHoBneHbl PenepanbHbIM
3aKOHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHM4YecKoM peryanmpoBaHun", a npaBuna paspaboTku -
MoctaHoBneHnem lMpaBuTtenbctBa Poccuinckoit ®epepaumm o1 19 Hoabpsa 2008 r. N 858 "O nopsake
pa3paboTKu 1 yTBEpXKAEHNA CBOAOB npasun”.

CBegeHuna o cBoae nNpasun

1. UcnonHutenun - OAO "BHUUT um. B.E. BepeHeea".

2. BHeceH TexHU4eCcKMM KOMUTETOM Mo cTaHaapTusaumm TK 465 "CtpouTtenscteo”.

3. [logrotoBneH K yTBep)KAeHui0 [lemapTameHTOM  apXMTEKTypbl, CTpoUTenbCctBa W
rPafoCTPOUTENbHOMN MNOAUTUKN.

4. YtBepaeH lMpukazom MuUHUCTEPCTBA pPErnMoHanbHOro passutus Poccuitckonn Peaepaumu
(MuHpervoH Poccum) ot 29 aekabps 2011 r. N 618 v BBeaeH B aeilcteue ¢ 1 sHapa 2013 r.

5. 3apeructpuposaH PenepanbHbIM areHTCTBOM MO TEXHUYECKOMY Pery/iMpoBaHUI0 U METPOIOTUK
(PocctaHgapTt). Mepecmotp CM 40.13330.2010 "CHuN 2.06.06-85. TMNOTUHbLI 6GETOHHblE U
}enesobeToHHble".

NHbopmaunsa 06 M3MeHEHUAX K HACTOALLLEMY CBOAY NPaBUA NYBINKYETCA B €XKero4Ho N3gaBaemom
MHOOPMAUMOHHOM YyKasaTene "HaumoHanbHble CTaHAapTbl', @ TEKCT WU3MEHEHMA M MNOMpPaBOK - B
eXXeMecaYHo u3gaBaemblx MHOOPMALMOHHBLIX YyKasatenax "HaumoHanbHble cTaHaapTbl". B ciayyae
nepecmoTpa (3ameHbl) UM OTMEHbI HAcTOALLEro CBoAa NpPaBuA COOTBETCTBYIOLWEE yBeAOMIeHMe byaeT
ony6/IMKOBaHO B eXXeMeCsA4YHO n3gaBaeMom MHGOPMaLMOHHOM yKasaTene "HauMoHanbHble CTaH4apTbl'".
CooTtBeTcTBylOWAan MHPoOpMaLMA, YBEAOMIEHME U TEKCTbl Pa3sMELLAOTCA TaKKe B MHPOPMALMOHHOM
cucTeme o6ULEro Noab30BaHMA - HAa opuLMaNbLHOM caitTe paspabortumka (MuHpermoH Poccumn) B cetu
UHTepHerT.

BeeneHune

HactoAawmit ceog npaBua aBAseTCA akTyaansnpoBaHHoM pegakumen CHuMM 2.06.06-85 "MA0TUHDI
6eToHHble U Xene3obeToHHble". OcHoBaHMEM A4 Pa3paboTKM HOPMATMBHOIO AOKYMEHTa ABAAEeTCA



depepanbHbiii 3akoH oT 30 gekabps 2009 r. N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHN
N coopy*KeHnin".

PaboTa BbiNo/IHEHA aBTOPCKUM KonekTMBom OTKPbITOro akumoHepHoro obuwectsa "BHUUT um.
B.E. BegeHeeBa" B cocTaBe: KaHA. TexH. HayK A.[. MaK, goKtopa TexH. Hayk E.H. BenneHaup, B.B.
Inarosckuit, B.b. Cyaakos.

MNpumeHeHne Ha obsA3aTenbHOM oOcHoBe pasgena 1 obecneumBaeT cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

1. O6bnacTb NpUMeHeHUA

HactoAawmint cBog nNpaBWMA  PacnpoCTPaHAeTCA Ha  MPOEKTUPOBaHME  CTPOALWMXCA U
PEKOHCTPYMPYEMbIX OETOHHbIX W Kene306eTOHHbIX MAOTUH, BXOAAWMX B COCTaB 3SHEPreTUYecKuX,
BOOHOTPAHCMOPTHLIX W  MEAMOPATUBHbLIX MAPOY3/NOB, CUCTEM BOLOCHABGXKEHWA, BOLOOUYMCTKM,
nepebpoCcKM CToKa U 6opbbbl C HABOAHEHUAMU, @ TaKKe rMAPOY3/10B KOMMNIEKCHOrO Ha3HayYeHus.

MpM NPOEKTUPOBAHMM BETOHHbIX W KeNe306eTOHHbIX MNAOTUH, MNpPeAHa3HaYyeHHbIX ANA
CTPOUTENBLCTBA B CEMCMUYECKMX PAiOHAX, B YCNOBMAX PACNPOCTPAHEHNA NPOCAA0YHbIX, Habyxalowmx un
3aKapCTOBaHHbIX FPYHTOB, B CEBEPHOM CTPOUTENBHO-KAMMaTUYeCKOM 30He (CCK3) 1 NnpupaBHEHHbIX K Helt
No NPUPOAHO-KAMMATUYECKUM YC/IOBUAM pailoHam (Hanpumep, BbICOKOTOPHbIE PANOHbI) HALNEKMUT
YYUTbIBATb JONONHUTENbHbIE TPEBOBAHMSA, NPEAbABAAEMbIE K TAKUM COOPYKEHUAM B COOTBETCTBYIOLLMX
HOPMaTMBHbIX SOKYMEHTax.

2. HopmaTumBHble CCbIIKM

B HacToswem cBofe npaBua MCMNONb30BaHbl CCbIJIKM Ha HOPMaTMBHblE AOKYMEHTbI, NepeyvyeHb
KOTOpbIX NpuseaeH B MpuaoxeHnn A.

MpumeyaHme. Mpu NONb30BAHUM HACTOAWMM CBOLOM MpaBua LenecoobpasHO NpPoBepuTb
OENCTBME CCbINOYHBIX CTaHAAPTOB W  KNaccMPUKATOpoB B WMHOOPMALMOHHOM cucTeme obuiero
NMonb3oBaHMA - Ha oduuMaNbHOM CcalTe HaUMOHa/ibHOro opraHa Poccuiickoit ®Pepgepaumm no
CTaHAapTU3aLumMn B ceT MHTEPHET MAM MO eXEeroaHo u3gaBaemomy MHPOPMaALMOHHOMY YKasaTesnto
"HaumoHanbHble CcTaHAApTbl", KOTOpbi onybankoBaH Ha 1 AHBapa TeKywero roga, M no
COOTBETCTBYIOLWMM EXEMECAYHO M3[43aBAEMbIM MHPOPMALIMOHHBIM YyKasaTenam, onyb6aMKOBAHHbIM B
TeKywem roay. Ecnm ccbloYHbIN AOKYMEHT 3aMeHeH (M3MeHEH), TO NPU MONAb30BAHUW HACTOALLMM
CBOAOM MNpaBWA cneayeT PYKOBOACTBOBATbCA 3aMEHEHHbIM (M3MeHEeHHbIM) AOoKymeHToM. Ecau
CCbINOYHbIA AOKYMEHT OTMeHeH 6e3 3ameHbl, TO MONOXKEHME, B KOTOPOM f[aHa CCblJIKA Ha Hero,
NPUMEHAETCA B YAaCTH, HE 3aTPArnBatoLLLEN STY CCbIAKY.

3. TepMUHbI 1 onpegeneHus

TepMuHbI M onpeaenieHnsa, UCNOb30BaHHble B HACTOALLEM HOPMATMBHOM [AOKYMEHTE, AaHbl B
TpaktoBke NOCT 19185.

MNpumeHeHne Ha obsA3aTesNbHOM OcHOBe pasgena 4 obecneumBaeT cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHoBneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

4., Obwme NonoKeHun

4.1. B 3aBUCMMOCTM OT KOHCTPYKUMM U TEXHONONMYECKOro HasHavyeHuA 6eToOHHble U
enesobeToHHble NAOTUHbI noAapasaenAarTca Ha caeaytoulme oCHOBHbIE BUAbI, NpuBeaAeHHbIE B Ta6nmu,e
1.



Tabanua 1

OcHoBHble BMAbl 6ETOHHbIX U }Kene30b6eTOHHbIX NA0TUH

OTIMuMTEeJIbHEE MNPU3HAKU OCHOBHEIE BUIH IJIOTUH
IIJIOTUH
A. TIo KOHCTPYKLUM I'paBuUTauUMOHHEE (pMCyHOK 1, a - T):

MaCCHUBHEIE, C HAKJIOHHOM HAIIOPHOM TI'PaHbIo,

C PAaCHMPEeHHHEMM IBaMM,

C MNPOIOJILHOM IIOJIOCTBHI Yy OCHOBaHMUHA,

CO CTyINEeHYaTOM HMBO0BOM I'PaHbIo.
KounTrpdopcHele (pucCyHOK 1, m - 3):

C MaCCHMBHEIMM OT'OJIOBKAMM KOHTPOOPCOB (MaCCUBHO-—
KOHTPOOPCHEE) ,

C QPOUHEIMM HAIOPHBIMM [1€PEKPETUIMU
(MHOT'OAQpOUHEE) ,

C IIJIOCKMMM HAaIIOPHEIMM IIE€PEKPEITUAMNA .
ApOUYHBIE M AapPOYHO-I'PaBUTALMOHHEE
(pucysHOoK 1, M — M):

C 3alleMJIEHHBIMM [IATaMM,

C KOHTYPHBEIM (IlepUMeTpaJibHBIM) MBOM,

M3 TPpEexXMapHUPHBIX [I0OACOB,

C TPaBUTALMOHHBEIMM yYCTOSIMU

B. Ilo TexHoOJOTMUecKoMy |I'nyxue.
Ha3HAUYEHUIO CTaHLUMOHHEE .
BomocOpocHEE (PUCYHOK 2):
C MNOBEPXHOCTHBIMM BOINOCJMBAaMM,
C TJIyOMHHEIMM BOZocOpocamyu,
MHOTOSAPYCHEIE (C MNOBEPXHOCTHBIMM BOINOCJIMBaMU
M C TJIyOMHHEIMM BOoIOCOpocaMu)




lpaBUTaLMOHHbIE: @ - MAaCCUBHbIE; 6 - C paclUMPEHHbBIMMU LLIBaMU;
B - C NPOAO/IbHOW NOMOCTHIO Y OCHOBAHWUSA;
I - CO CTYNEeH4YaTOM HN30BOW rPaHbIO
KoHTpdopcHble: 4 - MacCUBHO-KOHTPOPCHbIE;
X - MHOTO@pOYHbI€E; 3 - C MIOCKUM NepeKpbITUEM



ApOUYHbIE: U - C 3aLLeMNEHHbIMU NATAMMU;
K - C NepUMETPaJIbHbIM LUBOM; /1 - U3 TPEXLIAPHUPHbIX NOACOB;
M - C FPaBUTALMOHHbBIMM YCTOAMM
1 - pacwMpeHHbIN Wwos; 2 - NpoA0AbHAA NOMOCTb;
3 - cTyneHu; 4 - MacCcMBHbIe OTOI0BKYU; 5 - KOHTPOPCLI;
6 - apoYHble NepeKpbITUA; 7 - NN0CKME NepeKpbITHS;
8 - NnepMmeTpanbHbIN WOB; 9 - TpexLWapHMpPHbIe NoACa;
10 - wapHupsbl; 11 - rpaBUTaLMOHHbIE YCTOM

PucyHok 1. OcHOBHble BUAbI NAOTUH Ha CKaJibHbIX OCHOBAHMAX

a)

VBB

6)






a - BogocAuBHas; 6 - ¢ rybuHHbIMKM Bogocbpocamu;
B - ABYXbAPYCHan

PvcyHoK 2. OCHOBHbIe BUAbl NNOTUH HA HECKANbHbIX OCHOBAHMAX

4.2. Bug 6eTOHHOM WMAM Kene3obeToHHOM NAOTWUHbLI cnegyeT BblbMpaTb B 3aBUCMMOCTM OT
TONOrpadUUEcKMX, UHNKEHEPHO-TeONOTUYECKMX U KAMMATUYECKUX YCI0BUM C YyYeTOM CEeNCMUYHOCTM
pailoHa, KOMMOHOBKM TMAPOY3/1a, HaMeyaemMblXx CNocoboB M CPOKOB CTPOUTENbHbLIX PAaboT, HanMuua
MECTHbIX CTPOMUTE/IbHbIX MaTepuasoB M YC/AOBUIM 3SKCNayaTauuu MAOTUHbI HAa OCHOBAHWUU TEXHUKO-
SKOHOMMYECKUX MOKasaTeneil BapMaHTOB, MPUHMMAA BO BHMMAaHWE TaKKe W IKONOTUYECKUE W
coumanbHble TpeboBaHwA.

4.3. Ha cKa/ibHbIX OCHOBaHMSAX B YC/IOBUAX LIMPOKUX CTBOPOB (npu [,/ h=10 , rae Loy - lWnpuHa
ylenba No xopae Ha ypoBHe rpebHA NAOoTUHbI, h - BbICOTa NAOTUHbI) HAANEKUT NPOEKTUPOBATh GETOHHbIE

rPaBUTALMOHHbIE W KOHTPPOPCHbIE MAOTUHbLI, @ B YCAOBMAX Y3KMX CTBOPOB (npu lch/hgs)
npeanoyteHue AOOMKHO OTAaBaTbCA apPOYHbIM M apOYHO-TPaBMTALMOHHbIM  MNAOTUHaAM. [pu

5<1,/h<10 MOFYT paccMaTpuBaTbCA OETOHHble MAOTUHbI PasHbIX BWUAOB: TPABUTALMOHHbBIE,
KOHTPQOPCHbIE, apOYHO-TPABUTALLMOHHbIE M aPOYHbIE.

B 3aBucumoctM oT TOonorpadmMyeckux U reosiorMYeCcKMX YCAOBUI B OAHOM CTBOpPE MOTyT
OAHOBPEMEHHO MNPUMEHATLCA NAOTUHbI Pa3HbIX BUAOB.

Ha HecKanbHbIX OCHOBAHMAX BETOHHbIE U }Kene30H6eTOHHbIE NAOTUHbI CeAyeT NPOEKTUPOBATDL, KaK
NpaBuno, B KayecTBe BOAOCOPOCHbLIX; AN TYXMX Y4YacCTKOB HAMoOpPHOro ¢poHTa 6eTOoHHble U
enesobeToHHbIe NJOTUHbI MOFYT MPOEKTUPOBATLCA TO/ILKO NPU Haaexallem 060CHOBAHNUM.

4.4, Tlpy NPOEKTUPOBAHMMU NNAOTUH U WX ocHoBaHMM B CCK3 cnepyeTr nNpuHMMATb OAWMH W3
cnefyowmx NPUHLMNOB CTPOUTENbCTBA:

nNpUHUMN | - MHOFONETHEMEP3/ble TPYHTbI B OCHOBAHWUW M BeperoBbix NPUMbIKAHUAX COXPAHAIOTCA
B MpoLLecce CTPOMTE/IbCTBA M B TEYEHME BCEro Neproaa SKCM/yaTalumm, a Tajble rpyHTbl 3aMOpPaXKMBatoTCA,
obecneunBas BOAOHEMPOHULAEMOCTb W  GUABTPALMOHHYIO MPOYHOCTb MNPOTUBODUNLTPALMOHHDIX
39/1eMEHTOB MOA3EMHOr0 KOHTypa MJIOTMHbI, B TOM 4YMC/AEe Ha KOHTaKTe MJIOTUHbI C OCHOBAHWEM;
npeaycmaTpmBatoTCA Mepbl MO OXNAXKAEHWIO OCHOBAHUA B SKCMYaTaLWOHHbIA Nepuoa;

npuHumMn lla - MHoronetHemepssble TPYHTbl B OCHOBAaHWW U OeperosbiX MNPUMbIKAHMUAX
WCKYCCTBEHHO OTTAMBAIOTCA Ha OMpPefeNeHHyl pacyeTHyi rybuHy A0 Havana mam B npouecce
BO3BeAEHUSA NAOTUHbI;

npuHumn |16 - fonyckaeTca oTTanBaHNME MHOTONIETHEMEP3/IbIX FPYHTOB B MPOLLecce CTPOUTENLCTBA
M 3KcnAyaTauMn; COOPYKEHME BO3BOAUTCA M 3KCNAyaTMpyeTca 6e3 MCKYCCTBEHHOTO OXNAXKAEHWUA UM
nogorpesa OCHOBAHMA.

4.5. Mpn NPOEKTUPOBAHMM NNOTUH CnedyeT NpPeaycMaTpuBaTb MeponpuaTus, obecneymsatolime
MWHMMAIbHOE HapyLLUEHME OKPYXKatoLLel NPUPOAHON cpebl.

4.6. Knacc 6eTOHHbIX U Xene300eTOHHbIX MJOTUH CAeayeT ycTaHaBAMBaTb B cooTseTcTBun ¢ Cll
58.13330.

BbicoTa NNOTMHBI OMNpesenseTca No PasHOCTU OTMETOK rpebHsA (McKAtoYaa napaneT) U NOAOLBbI
COOPY)KEHMUA MO BEPXOBOW rpaHbto 6e3 yueTa MecTHbIX 3arn1yb6aeHnin B OCHOBAaHWUM 3ab6eTOHNPOBAHHbIX
KPYMHbIX TPELMH, NPODOOK, CAyKaLLMX OCHOBAHMEM PACNONOKEHHON HA HUX NAOTUHBI.

MNpumeHeHne Ha obsA3aTeNbHOM OCHOBe pasdena 5 obecneumBaer cobnogeHne TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYeCKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHoBneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

5. TpeboBaHMA K CTPOUTENIbHBIM MaTepUasiam

5.1. CtpouTenbHble matepuanbl AN OETOHHbIX U XKene3obeToHHbIX MAOTUH U UX 3/JEeMEHTOB
OOJ/IKHbl  YAOBNETBOPATb TPEOOBAHUSAM  CTPOUTENbHLIX HOPM  MPOEKTUPOBAHUSA OETOHHbLIX WU



ene3obeToHHbIX KOHCTPYKumi CM 41.13330, HauMOHaNbHbIX CTaHAAPTOB Ha CTPOMUTE/IbHbIE MaTepuanbl
N TpeboBaHUAM HACTOALLEro pasgena.

5.2. B nNOTUHAX U UX 3/1eMEHTax B 3aBUCUMOCTU OT yC10BU paboTbl 6eTOHa B OTAE/bHbIX YacTax
NAOTUHbI B 3KCMN/IyaTaLlMOHHbIN NepMoa HagNeXnT pasinyaTb YeTbipe 30Hbl (PUCYHOK 3):

| - HApY»KHbIE YacTM NJOTUH U UX 3/IEMEHTOB, HaxoasLMeca nog aTMocdpepHbIM BO34eNCTBUEM U He
OMbIBaemble BoAoM 6bedos;

Il - Hapy*KHble YacTM NAOTUH B Npeaenax KonebaHuaA ypoBHel BoAbl B BEPXHEM U HUXKHEM bbedaX,
a TaKXe 4acTu M 3/1eMeHTbl MAOTMH, NepuoaMnyYecKku noaBepralowmecs AeNCTBUIO MOTOKA BOAbI:
BOA0OCOpOCHI, BOAOCMYCKKN, BOAOBbLIMYCKU, BOAOOOMHbIE YCTPOMCTBA U A4p.;

[ll - HapyKHble, a TaKKe MPUMbIKAIOLWME K OCHOBAHMIO YacTM MJIOTUH, PACMOJIONKEHHbIE HUXKE
MWHMMAJIbHbIX SKCM/TYaTaUMOHHbIX YPOBHEN BOAbI BEPXHETO U HUXKHEro bbedos;

IV - BHYTPEHHAA YacCTb NAOTUH, OrpaHMUYeHHan 3oHamu | - lIl.
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a - rnyxaAa NN0TUHa, 6 - BOOOCNNBHAA NIOTUHA,

PuvcyHoK 3. PacnpegeneHue 6eToHa B Tesle NJI0TUHbI N0 30HaM

| - IV - 30HbI NNOTUHDI

53.K 6ETOHy Pa3/IMYHbIX 30H 6ETOHHbIX 1 Kene306eTOHHbIX NNOTUH BCEX KNaccoB HEOGXO,D,MMO npeabABNATb Tpe6OBaHMF|, npueeaeHHbIE B Ta6nmu,e 2.

TpeboBaHuWsA, NpeabaABaAseMble K BETOHY PasINYHbIX 30H NJIOTUHbI

MNapameTp

30HbI NJIOTUH

BGeTOHHbIX

»ene3obeToHHbIX

MpoYyHOCTb Ha CxKaTue

[, 1, lla, I, 1V

[, 1, Ila, I, IV

BogoHenpoHULaemocTb

I, lla, 1l

I, lla, 1l

MopO30CTOMKOCTb

CTOIMKOCTb MPOTMB arpeccuBHOro
BO34eNCTBMA BOAbI

ConpoTMUBAAEMOCTb NCTUPAHUIO
MOTOKOM BOAbI NPU HaANYUK
B3BELUEHHbIX M BJIEKOMbIX HAHOCOB, a
TaKXe CTOMKOCTb NPOTUB KaBUTaL MM
MPW CKOPOCTH BOAbI NO NOBEPXHOCTYH
6eToHa 15 m/c u 6onee

TennosblageneHne Npu TBepAEHUN
beToHa

1,11, 1a, 1, IV

MpeavasnaeTca npum
COOTBETCTBYIOLLEM
060CHOBaHUM

Tabnunua 2



Mpumeuarue. [na naotnH IV Knacca TpeboBaHue K 6E€TOHY MO TEN0BbIAENEHNIO AOMYCKAaeTcA He
npeabaABAATb.




TpeboBaHuA K H6eTOHy HeobxoaMmo ycTaHaBAMBaTb ANPPepeHUMpPOBAHHO, B COOTBETCTBUU C
baKTMYECKMMM yCNnoBUAMM PaboTbl GETOHA PA3/IMYHbIX 30H B NMEPUOL CTPOMTENbCTBA M IKCMIyaTaLMM.
Mpw 3TOM CcnesyeT yunTbiBaTb pasinymne B ypoBHe TpeboBaHM K 6ETOHY Hapy»KHbIX M BHYTPEHHWUX 30H NO
BbICOTE NNOTUH.

5.4. TONWMHY HaPYXHbIX 30H NAOTUH cneayeT NPUHUMATb C y4eTOM BUAA NAOTUH, HAaNPAXKEHHOro
COCTOSIHUA, Pa3MEPOB KOHCTPYKTUBHbBIX YacTel U 3/1EMEHTOB NJOTUH, BEIMUYUHbI AEeACTBYOLWEro HAanopa,
HO He meHee 1,0 m.

5.5. Bo3pacT (cpok TBepaeHuns) 6eToHa, COOTBETCTBYIOLWMIA €ro NMPOEKTHOMY KAaccy No NpPoOYHOCTU
Ha CXKaTue U PacTAKeHWEe U MapKe MO BOAOHENPOHWULAEMOCTU, CleAyeT Ha3HavyaTb C yYETOM CPOKOB
BO3BeAEHWUA COOPYKeHUA U HanonHeHUA BogoxpaHmaunwa no CM 41.13330.

Kak npaBuno, Bo3pacT MOHO/IMTHOrO BeToHa MIOTUH, OTBEYAIOLWMI ero Kaaccy no NPOYHOCTU M
MapKe Nno BOAOHENPOHULAEMOCTH, ciegyeT NPMHMMATL paBHbim 180 cyT, BO3pacT Mo MOPO30OCTOMKOCTM -
28 cyT.

Ona 6eToHHbIX NOTMH BbicoTon 6onee 60 m N obbemom H6eToHa 6osiee 500 Tbic. M3 yKa3aHHbIN
BO3pacCT MO NPOYHOCTU N BOAOHEMPOHULLAEMOCTUN caeayeT NPUHMMATb, KaK NPaBuao, paBHbIM OLHOMY
roay.

5.6. Mapkm 06eToHa No BOAOHENPOHWLAEMOCTU [AOJIKHbl Ha3Ha4yaTbCs B 3aBUCMMOCTM OT
rpaiMeHTOB Hamnopa B COOTBETCTBUM ¢ TpeboBaHuamm CMN 41.13330.

Mpw 3awWwmTe HaNoOpPHOM rpaHn rmapounsonaunelt (3KpaHom) BOAOHENPOHMLAEMOCTb 6eTOHA 30Hb! |
OONYCKaeTca MPUHUMATb Ha MapKy HUXKe NO CPAaBHEHUIO C MapKOM NPU He3aLWULLLEHHOW HAaMOPHOM rpaHu.

[na yactel U anemMeHTOB NNOTMH, NepPUoaNYECKM OMbIBaeMbIX BOAOM (30Ha Il), mapKka 6eToHa no
BOAOHEMNPOHNLLAEMOCTM NMPUHMUMAETCA He HUxKe WS8; npu AecTBUM Ha BETOH NOTOKA BOAbI C BJEKOMbIMMU
HaHOCaMM, a TaKXe Npu NnpeabABAeHUU K 6eTOHY TPpeboBaHMIA MO CTOMKOCTU K KaBUTaL MM MapKa 6eToHa
Nno BOAOHENPOHULLAEMOCTN NPUHMUMALTCA B COOTBETCTBUM € 5.14.

B arpeccuBHOW Boge-cpese MapKy 6eToHa No BOAOHEMNPOHULAEMOCTH cneayeT NPUHUMATD Bbllle
Tpebyemon no CMN 28.13330 Ha O4HY CTyMNeHb.

5.7. B coopyKeHunax, BO3BOAMMbIX B CEBEPHOIN CTPOUTENbHO-KAMMATUYECKOMN 30HE, MapKK beToHa
Nno BOAOHENPOHULAEMOCTM A1 30HbI |l 4OXKHbI ObITb HE HUXKE: ANA BETOHHbIX KOHCTPYKUuiA - W4, ana
ene3obeToHHbIX KOHCTPYKUMiA - W6. Mpu 3Tom CpoK TBepaeHus (Bo3pacT) 6eToHa, oTBevalowuii ero
NMPOEKTHOW MapKe MO BOAOHENPOHMLLAEMOCTH, caeayeT NMPUHMMATb PaBHbIM: A5 Kee300eTOHHbIX
KOHCTPYKLMI - 28 CyT, A1 MAacCUBHbIX KOHCTPYKLMIA, BO3BOAMMbIX B TENIOM Onanybke, - 60 cyT.

5.8. Mapku 6eToHa N0 MOPO30CTOMKOCTU CneayeT Ha3HavyaTb B 3aBUCMMOCTU OT KAMMATUYECKUX
YCNI0BWUIA paliOHa CTPOUTENLCTBA NAOTUHbBI U PACYETHOTO YUCAA LIMKI0B NONEePEeMEHHOIO 3aMOpPaXKnUBaHuUA
W OTTaMmBaHMA B rod, B COOTBETCTBUM ¢ TpebosaHmamu CM 41.13330.

5.9. [1na coopyXeHU B CEBEPHON CTPOUTENbHO-KAMMATMUYECKOM 30HEe MapKM OeToHa mno
MOPO30CTOMKOCTU AO/IXKHbl Ha3HayaTbcA C yvyeToM 3PPeKTUBHOCTM MNPUMEHEHMA TENNO03aLUMTI
HaMOPHOW U HA30BOW FPaHU NAOTUHBI.

5.10. Knaccbl 6eTOHOB MO NPOYHOCTM Ha CKaTWe U pacTaKeHWe caeayeT NPUHUMATL B COOTBETCTBUM
C yKasaHusamu CM 41.13330 B 3aBUCMMOCTM OT 3HAYEHWUN PACYETHLIX COMPOTUBAEHUA 6ETOHa,
onpeaeneHHbIX COrnacHo yKasaHuam 5.13.

5.11. Y1cno n 30HaNbHOe pasmelleHMe Pas/IUYHbIX KAaccoB OETOHa B COOPYMKEHUMU AO0/MKHbI
NPUHUMATBCA TaK, YTOObI HA KayKA0M 3Tane Bo3BeAeHMA NAOTUHbI TpeboBanacb 04HOBPEMEHHAA YKAaAKa
He 6onee yeTblipex KaaccoB OETOHA; yBE/NMYEHME UX YWUCNA OOMNYCKAETCA TOMbKO NPWU Haa/exkallem
060CHOBAHMN.

5.12. Ona 6eToHa nAoTMH ¢ obbemom 6etoHa 6onee 1,0 mnH. m3 cnegyetr Hapsgy €
yctaHoBneHHbiMM B CM 41.13330 Knaccamm 6eToHa NO NPOYHOCTM HA CHATME NPUHMMATb
NPOMEKYTOUYHbIE 3HAYEHWUN KNacCOB. XapaKTEPUCTUKM 3TUX 6ETOHOB (pacyeTHble M HOPMaTMBHbIE
COMPOTUBNEHUA, MOLYNb YNPYTOCTU U Ap.) cheayeT NPUHUMATb UHTEPMNONALMEN.

Knaccol 6eToHa No NpoYHOCTU oNpeaenatoTca HanpPAXKEHHbIM COCTOSHUEM MaTepuana CoOOPYKEHUN
B KOHKPETHbIX CEYEHMUAX, @ COCTaBbl 6€TOHA A0NXHbI COOTBETCTBOBATbL NPeAbABAAEeMbIM TPe6OBaHUAM K
MOPO30CTOMKOCTN, MPOYHOCTM, BOLOHEMPOHWULAEMOCTM W K MNPOYHOCTM KO BpPemeHM pacnanybru
6eTOHHOro Macc1Ba, ec/m Takoe TpeboBaHMeE YKa3aHO B NMPOeKTe.

5.13. PacueTHble conpoTuBneHUs 6eToHa NNOTUH B Bo3pacte 180 cyt (Mam 1 roa) cneayet



onpeaenatb UCX0AA M3 YCTaHaBAMBAEMbIX MPU MPOEKTUPOBAHUM PACYETHbIX CONPOTUBAEHUIN BeToHa,
TpebyembiX KO BPEMEHM Harpy>eHWUA COOPYKEHMA 3KCMAYyaTaUMOHHbIMW Harpyskamu, C y4eTom
peanbHOro BO3pacTa, KOTopblid 6yaeT mmeTb 6ETOH K yKasaHHOMY BPEMEHW, M YCNOBWUI BO3BeAEeHMSA
NNOTUHbI, N0 popMynam:

Ha cxkaTue

Rb = Rbr /(7/‘[67/;7) ; (1)

Rb, ser = Rbr, ser /(7/2'077]),' (1')

Ha pacTtaxKeHue
Rbt = Rbtr /(J/rtj/n),' (2)

Rbt, ser = Rbtr,ser /(7/1'!7/7]) ; (2')
rge Rb , Rbt B Rb
COOTBETCTBEHHO ANA nNpeaesibHbIX COCTOSIHUM nepBoﬁ n BTOpOl’II rpynn B Bo3pacrte 180 CcyT (MI‘IM 1 FO,CI,);
Rbr , R Rbtr, ser - CONPOTUBNEHUNA beToHa Ha cXKaTue 1 pacTaXeHne CooTBETCTBEHHO
AnAa npeaenbHbIX COCTOAHUM HepBOVI n BTOpOVI rpynn, Tpe6yeMb|e no pacyeTam NNAOTUHbI Ha MNPOYHOCTb
KO BpemMeHU HarpyxeHua COOpy)KGHMVI 3KCNNyaTauMNOHHbIMW HarpysKamu,

,ser WU Rht,ser - PaCyeTHble CONpoTUBAEHUA 6eToHa Ha cxaTtue u pacTaXeHune

btt , Rbr,ser n

Vee, Vu - k0apdUUMEHTBI, yunTbIBaIOLME BAMAHME BO3PACcTa 6ETOHa Ha €ro NPOYHOCTb NPU CXKATUM
N pacTAXeHMM COOTBETCTBEHHO, onpeaensemblie no tTabauue 3;

Vo - KO3)OULUMEHT, YUNTHIBAIOWNIA Pa3MUMe B MPOYHOCTU BETOHA KOHTPOJIbHbLIX 06pasuoB U
COOPYKEHUI U NPUHMMAEMbIN PABHbIM:

1,0 - npu MexaHU3UpPOBAHHOM WU3TrOTOB/IEHUWN, TPAHCMOPTUPOBKE M NoAauye C pacnpesesieHUuem m
YyNAOTHEHMEeM BETOHHOWN CMecH pyYHbIMKU BUOpaTopamu;

1,1 - npu dBTOMATU3NPOBAHHOM npuroToBaeHN 6eToHHOM cmecu n NOJTHOCTbIO
MeXaHM3MPOBaHHbIX TPAHCNOPTUPOBKE, YKNAAKE U YNNOTHEHUN BETOHHOM cMmecH
Tabnuua 3
KoaddumuneHTbl, yuntbiBatowme BansiHMe Bospacta beToHa
Ha ero Npo4YHOCTb
BozpacT OeToHa Konsdbdmument ramma Kosdonument
KO BPEMEHM Tay C TaMMma
HaTpyXeHUsa Tay t
COOpPYyXeHUus, IO OJiS ParoHOB OJi9 PaloHOB
CO CpemHeTroHmoOBOM C OoTpMLIaTeJIbHOM
TeMIepaTypon CPenHeTO0noOBOM
HapyXHOTO BO3IyXa TeMIlepaTypon
0 °C un BRmIE HapyXHOTO BO3IyXa
0,5 1,0/0,9 1,0/0,9 1,0/0,9
1,0 1,1/1,0 1,05/1,0 1,05/1,0
2,0 1,15/1,10 1,10/1,05 1,10/1,05
3,0 u GoJsee 1,20/1,15 1,15/1,1 1,15/1,1




HpMMeanVIH. 1. B ucijmresie IIpMBEIEHEL SHaAUeHMA KOQ@)@)MLU/IGHTOB

ramMMa 1 TaMMma npu Bo3pacTe BeToHa 180 cyT, B BHaMeHaTeJle — IIPU
Tay C Tay t
BOoBpacTe OGetoHa 360 cyT.
2. Tlpy CexKUMOHHOM paspeske kodbduumeHT Tamma cjenyeT IPUHMMATH
Tay C

KaK IJIA PalflOHOB CO CpemHeTOoIOBOM TeMIepaTypol HapyXHoro Boszmyxa 0 °C
I BHIIE.
3. Ina IJIOTUH I «&Jacca KODQOMUMEHTE T'aMMa u TamMMa
Tay cC Tay t
PEKOMEHIOyeTCS YTOUHATH IyTeM DKCIEePUMMEHTAJIbHBIX MCCJIeDOBaHUM ©OeTOHOB
IIPMHATEIX COCTaBOB.

5.14. MNpu npeabaBieHUN K 6eTOoHY 30HbI || TpeboBaHM K CONPOTMBAAEMOCTN UCTUPAHUIO MOTOKOM
BOAb! C BJEKOMbIMW HAaHOCAMM UM CTOMKOCTM K KaBUTaLMKM MapKa 6eToHa No BOAOHENPOHMLLAEMOCTH
OO0/MKHa BbiTb He HMKe W10, no MOpO30CTOMKOCTM He Huke F200, a Knacc 6eToHa No NPoOYHOCTU Ha
cXKaTme He HuKe B25.

5.15. MpoyHOCTb BEeTOHA KOHCTPYKUMIA, NpeaHa3HauyeHHbIX A5 3KCh/yaTauum B 0cobo CypoBbIX
KIMMaTUYECKNX YCNO0BUSIX (CO cpeaHeMecAYHON TemnepaTypon Hanbonee xo104HOro mecaua - muHyc 20
°C M HUXKE) K MOMEHTY 3amep3aHuA 6eToHa A01XKHa bbITb:

ANA HEMACCUBHbIX 3/1IEMEHTOB NIOTUH B 30HE NEPEMEHHOIO YPOBHA BOAbl U B 30HAX COOPYHKEHMUSA,
KOHTAKTUPYIOLLUX C MEP3/IbIM FPYHTOM - He meHee 100% NpoeKTHOM NPOYHOCTU; AN APYTUX 30H M YacTel
NAOTUHbI - He HUKe 70% NPOEKTHOM MPOYHOCTU;

ONA MACCUBHbIX 3/1EMEHTOB NJIOTUH: B 30HaX NePeMeHHOro YypPoBHA BOAbl M KOHTaKTa 6eToHa c
Mep3/1blM FPYHTOM - He HUKe 70% NPOEeKTHOM NPOYHOCTH, @ B HaABOAHOM M NOABOAHOMN 30HAX - HE HUXKe
50% NpOeKTHOM NPOYHOCTH.

5.16. Knacc 6eToHa M pacTBOpa OMOHO/NMYMBAHUA AONKEH ObiTb He HUXe Knacca beToHa
OMOHO/IMYMBAEMbIX KOHCTPYKUWI, ecnn nocnegHun He HMxKe B25. B apyrux cayyaax Knacc 6etoHa u
pacTBOpa OMOHOJINYMBAHMA AONXKEH ObITb Ha OA4HY CTyNeHb Bbille Kiacca 6eToHa OMOHOINYMBAEMOIA
KOHCTPYKLMN.

5.17. [Ons Bo3BeAeHWA NNOTMH cneayeT MNPUMEHATb MOPTAAHALEMEHT, CynbdPaTOCTONKUN
NopTNaHALEMEHT C MUHEPabHbIMM A06AaBKaMM U NyLLLOAAHOBbLIN NOPTAAHALEMEHT, @ 415 NOABOAHOM
(3oHa lll) n BHyTpeHHein (3o0Ha IV) 30H, Kpome TOro, - LWJIaKonopTAaHAUEeMeHT. PekomeHayetcs

OrpaHMYMBATL COAEpPIKaHME B KIMHKepe C34 gennumnoit 8%.

Ymcno BMAO-MapoK LLEMEHTA LO/KHO ObITb, KaK NpaBuao, He bonee ABYX-TPeEX, MPUYEM cieayeT
OrpaHMYMBATLCA OAHUM UK ABYMA 3aBOAAMM - MOCTaBLUMKAMM LEMEHTA.

5.18. Ana nnotuH | n Il KnaccoB peKomeHayeTca pas3pabaTbiBaTb CrNeLMaNbHble TEXHUYECKUE
YCNOBMA HA LLEMEHT, COFNacoBbIBaA U YTBEPKAAA UX B YCTAHOBJEHHOM NOPALKeE.

5.19. Ons obecneyeHunna Tpebyemoli Mmopo3ocToiKocTn 6eToHa mapok F200 1 Bbile, a TaKKe aaa
NOBbIWEHMA MAOTHOCTU U BOAOHENPOHMLAEMOCTU BETOHA M ero TEXHONOMMYECKUX CBOMCTB chnepyeT
npeaycmaTpuBaTb NpUMeEHEHUE NOBEPXHOCTHO-aKTUBHbIX M KOMMNEKCHbIX A06aBOK B COOTBETCTBUU C
rOCT 26633.

Ons  BHYTPEHHWX 30H T[PaBUTALMOHHbLIX W APOYHO-TPAaBUTALMOHHBLIX MJAOTUH Heobxoaumo
paccMaTpmMBaTb BO3MOMKHOCTb MPUMEHEHUA MECTKUX OETOHHbIX CMecel, YNNOTHAEMbIX YKaTKoOM
(ykaTaHHbIX 6eToHOB).

5.20. MeTannnyeckme KOHCTPYKUMM M MexaHuyeckoe obopypoBaHMe NAOTUH, CTPOALLMXCA B
CEBEPHOM CTPOUTENIbHO-K/IMMATUYECKOM 30He, c/ieayeT MNpPOEeKTUpoBaTb € ydyeTom TpeboBaHun,
npeabABAAEMbIX K METaNNy, paboTalowemy B yCIOBUAX HU3KUX OTPULLATE/NbHBIX TEMMNEPATYP.

MpumeHeHMe Ha obs3aTenbHOlM OCHOBe pasgena 6 obecneumBaer cobnwopeHwe TpebosaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).




6. O6LME KOHCTPYKTUBHbIE TpeboBaHKA

6.1. KOHCTpyKuuto rpebHsa rnyxoit NAOTUHbI caesyeT NPUHMMATbL B 3aBUCMMOCTM OT BMAA NJIOTUHDI,
YCNOBUI MPOM3BOACTBA PaboT, UCMO/b30BaHMA FPebHA B 3KCMYaTAUMOHHBIM nepuos Aas npoesfa,
npoxoAa Wau opyrux Lenemn, u WMpUHON He meHee 2 M.

6.2. MpesblweHne rpebHA ryxon NAOTUHbLI Hag, YPOBHEM BOAbI B BepxHeM bbede npu OMY cnepyet
NPUHMMaTL: gNA NAoTUH | Knacca - 0,8 m; Il Knacca - 0,7 m; 1l u IV kKnaccos - 0,4 m.

6.3. Pazmepbl 6bIKOB BOAOCOPOCHbLIX NAOTMH CAeAyeT Ha3Ha4yaTb B 3aBUCMMOCTM OT TMNA WU
KOHCTPYKLMM 3aTBOPOB, Pa3MepoB BOAO0COPOCHbIX OTBEPCTUM, SKCMNYATALMOHHbIX M aBAPUMHbIX BbIXOL,0B
N3 NPOAO/IbHbIX ranepem, pasmepoB U KOHCTPYKLIMU MOCTOBbIX MPOJIETHbIX CTPOEHM. [pK 3TOM TO/LWMHA
Na3oBOro nepellenka bbika BO BCEX Cy4anX AONKHA HasHayaTbcAa He meHee 0,8 M.

6.4. OTMeTKy Bepxa bblka BOAOC/MBHOM NAOTUHbI CO CTOPOHbI BEpXHero bbeda cregyeT HazHAYaTb
C Y4ETOM OTMETKM rpebHs rnyxoi NAOTUHbI, TUMA 3aTBOPOB, YCIOBUIN MAHEBPUPOBAHMA UMM, MOABEMHbIX
M TPAHCMOPTHbIX MEXaHU3MOB, HAZIMYMA MOCTOBOIO Nepexosa 1 ero rabapuTos Mo BbICOTE.

OTmeTKy Bepxa OblKkoB creayeT NMPUHMMATb HaMBbICWIEN W3 ONpeAeneHHblX MO KaxKAoMy M3
nepeYmncsieHHbIX YC0BUN.

6.5. OuepTaHKUA BbIKOB B N1aHe CO CTOPOHbI BepxHero bbeda A0/1KHO obecrneyunBaTb NAaBHbIM BXOA,
BOZAbl B BOAOCOPOCHOE OTBEPCTUE U MUHUMANBHOE CXKaTWe NOTOKa.

B cnyyae nponycka sibAa 0rosoBoK 6blKa caesyeT NPOEKTUPOBATL 3a0CTPEHHOM GOPMbI.

6.6. OuepTaHMe B NJaHe M BbICOTa BbIKOB CO CTOPOHbI HUXKHEro bbeda onpeaenserca obWMmMM
KOHCTPYKTUBHbIMU TPEBOBAHUAMM C YH4ETOM MPOYHOCTHBIX U TMAPABANYECKUX YCIOBUM, PACNONOKEHNUA
MOCTOBbIX KOHCTPYKLMI W APYTUX COOPYKEHWUM, @ TaKkKe He3aToneHMA Bepxa ObIKoB.

6.7. Pa3genbHble u bHeperosble yCTOM B Npeaenax BoAOCOPOCHbIX Y4YacTKOB MAOTMH cieayeT
KOHCTPYMPOBATL C y4eTOM TPeboBaHWUM, NpeabaBAAEMbIX K 06TEKaeMbIM NOBEPXHOCTAM BbIKOB.

6.8. K 6blkam 1 ycTosiM aBTOMOBWIbHBIX U KeNEe3HOA0POXKHbIX MOCTOB, MPOEKTUPYEMbBIM NO BbiKam
W YCTOAM MNAOTUH, CAeAyeT NPeabABAATb AOMNOSHUTENbHbIE TPeHOBAHMA KaK K MOCTOBbIM OMOPaM.

6.9. PasmelteHne TypbOMHHbBIX BOAOBOAOB NPUMNAOTUHHbLIX IC BHYTPU Tena rpaBUTALMOHHbIX
NAOTUH WKW MO UX HWU3OBOW FPAHN LOKHO OblTb 06OCHOBAHO TEXHUKO-3KOHOMMWYECKMM CpaBHEHMEM
BAPWAHTOB C YY4E€TOM KIMMATUYECKUX YCIOBUN pPaioHa CTPOUTENbCTBA, TEXHONOMMKN YKAAAKN BeToHa U
MOHTa*ka 0bopyaoBaHuA.

6.10. Mpu conpsKeHUM OoTAeNbHbIX YacTel MAOTUHbI (BOAOCOPOCHOM YacTM C TAyxoh W
CTaHUMOHHOW) HaaNeXuT nsberaTb BbICTYNOB HAaMOPHOM rPaHM OAHOM YacTU NAOTUHbLI NO OTHOLWIEHUIO K
ApYyroi, 3a UCKAtoYeHnem BbIKOB M Or0JI0OBKOB.

6.11. HanopHas rpaHb rpaBUTaLMOHHbIX U KOHTPPOPCHbIX NAOTUH AOMKHA MMETb YK/IOH B CTOPOHY
BepxHero 6beda. 18 KOHKPETHbIX COOPYKEHUI BENUYMHA ITOFO YKIOHA A0/IKHA ONPesensaToCa Npu ux
NPOEKTUPOBAHUN C YHETOM OXKMAAEMOMN TNYOUHbBI CE30HHOTO PACKPbLITUA FOPU30OHTAIbHBIX MEXDOI0UYHbIX
LLUBOB CO CTOPOHbI HUXKHero bbeda.

6.12. Boonb BepxOBOW rpaHM MAOTUH caefdyeT NpenycMmaTpuBaTb YCTPOMCTBO [pPEHa)Ka B BUAe
BEPTUKANbHBIX APeH (CKBAaXXMH), WMelWMX BbIXoAbl B NPOAO/bHble ranepen. YCTPOWCTBO
rOPU30HTa/bHbIX APEH, MPUYPOUEHHbIX K Apycam OETOHMPOBAHUA UM MMEIOWMX BbIXOA B CMOTPOBbIE
LIAXTbl, PACMNO/IOKEHHbIE B MEMKCEKLMOHHbIX WBAX MAOTUHBI, AOJXKHO ObITb CNeumasbHO 060CHOBAHO B

npoekTe.
6.13. nameTp BEpTMKaNbHbLIX ApeH cneayeT npuHMmaTb 10 - 30 cm; paccToaHne mexay OCamM
ApeH -2 -3 m.

Fopu30oHTaNbHbIE APEHbI A0MKHbI MMETb Naowaab nonepeyHoro cedeHma 400 - 800 cm2.

6.14. PacctosHMe OT HaNoOPHOM rpaHu NNOTUHBI A0 ocK ApeHaxa %, a TakKe 40 BEpXOBOM rpaHm
NpPoAoAbHbIX ranepei (6.16) fONKHO Ha3HAYaTLCA HE MeHee 2 M NpPK cobloAeHNN YCN0BUA

(de/ﬂ /adr) S Jcr,m ; (3)

roe H, . Hamnop Hag PacyeTHbIM CEYEHUEM;

Jcr, m - KOUTUYECKUI (NpeaenbHblii) rpagueHT Hanopa Ans 6eToHa NAOTUHbI;



Vo - KO3pPMUMEHT HAAEXKHOCTM MO OTBETCTBEHHOCTU COOPYHKEHMUA, MPUHMMAEMbIN B COOTBETCTBUM

c8.11.
3HayeHMe KPUTUYECKOro rpagMeHTa Hamnopa HagNeXWT NPUHMMaTb B 3aBUCMMOCTM OT MapKu
6eToHa No BOAOHENPOHULLAEMOCTU: OT Jcr,m =10 npu W4 po Jcr,m =50 npn W20. MNpn nameHeHmu

MapKu 6eToHa nNo BOAOHENPOHULAEMOCTU Ha 1 cTyneHb KPUTUYECKUI TpaaneHT Hanopa yBeIMYMBaeTCs
Ha 5 eanHuULU,.

MpumeyvaHue. [Ina 30H apOYHbIX U aPOYHO-TPABUTALMOHHbLIX NIOTUH, @ TAaKXKe apOYHbIX HAaMOPHbIX
NepekpbITUn  KOHTPPOPCHLIX NAOTUH, rae 6eToH UCNbITbiIBAaeT 06beMHOe CXKaTue, [AO0MNycKaeTca
NPUHUMATb 3HAaYEHNE KPUTUYECKOTO rpagmMeHTa Hanopa Ha 25% 60/blue NpMBeAEHHOTO Bbille.

6.15. lna ymeHblUeHUA NPOTMBOAABAEHMA Ha MJIOTUHY B €e OCHOBAHMK, KaK NpaBuao, cnegyet
npeaycMmaTpmMBaTb YCTPOWCTBO JAPEHaXa B BMAE BEPTUKANIbHbIX WAM HAKJOHHbIX CKBAaXXMH WK
rOPU30HTa/IbHbIX APEHAXHbIX YCTPOMUCTB.

6.16. Kak npaBuno, ApeHaxkHble yCTpOWCTBa cnenyeT pasmellaTb B 30HaX Tena MNNOTUHbI U
OCHOBaHMA, UMEILWMX B MEPUNOL SKCNAYATALMN NONOKUTENbHbIE TEMNEPATYPbI.

B Tex cnyyasx, Korga ApeHayKkHble YCTPOMCTBA NONagatoT B MOCTOAHHLIE WAW CE30HHbIE 30HbI C
oTpULUATENbHBIMX  TEMMepaTypamu, caegyeT MpeaycmMaTpuBaTb  SKCMAYaTAUMOHHBLIM  nogorpes
APEHaXKHbIX YCTPOWCTB WM BCErO COOPYXKEHUS (Hanpumep, NOJOCTEN KOHTPPOPCHOM NAOTUHLI C
HW30BbIM MEepPEKPbITUEM).

6.17. B Tene nAOTUHbI OO/XHbI NpeaycMaTpuBaTbCA NPOAOAbHble M nonepeyHble ranepeu. Mo
BbICOTE NJIOTUHbI rasiepen pekomeHayeTtca pacnoaaratb Yepes 15 - 40 m.

OaHy 13 NPoAO/IbHbIX rasepen cneayeT NPOEKTUPOBaTL Bbllle MAaKCMMaJIbHOrO YPOBHA HUMKHErO
bbeda gna obecnevyeHMss caMOTEYHOro OTBOAA BOAbl M3 BCEW BbllIEsEXKalen 4acTu NAOTUHbL. U3
HUXKenexalmx ranepen HeobxoaAMMo NpeaycMaTpmMBaTb OTKAYKY BOAbl. BbinycK Boabl B HUXHUIN bbed BO
BCEX C/y4anX AONKEH OCYLLECTBAATLCA HUKE MUHMMAIbHOTO YPOBHA.

6.18. MNon ranepeu, NnpeaycMoTpeHHoM ansa cbopa 1 0TBOAA BOAbl, PEKOMEHAYETCS NPOEKTUPOBATL
C yKnoHom He 6onee 1/40 B CTOPOHY BOAOC/AMBHOIO /I0TKA.

Pa3mepbl ranepei, ycTtpaMBaemblix g1A LEMEHTALMM OCHOBAHMA U CTPOUTE/IbHbIX WBOB M/IOTUHbI,
CO34aHMA W BOCCTAHOBAEHWA BEPTUKANbHOIO ApeHarka, AO/KHbl MPUHUMATbCA MWHMMANAbHbIMW,
obecneumnBatowMmm Nposos 1 paboTy 6ypoBoro, LEMEHTALMOHHOIO M Apyroro obopyaoBaHuMA, C y4eTom
pa3smeLlleHus TpybonpoBoaoB A5 OXNaXKAeHMA BeTOHa U KabenbHbIX KOMMYHUKaUW. LLUMpUHY ranepel,
npeaycMoTpeHHbIx ana cbopa M OTBOAA BOAbl, KOHTPOJA 3a COCTOAHMEM 6eToHa NIOTUHbI U
YyNAOTHEeHMEeM WBoB, pasmelieHnem KMA u pasnnyHoro poga KOMMYHUKaLMIA, cneayeT HasHavyaTb He
meHee 1,2 m, BbICOTY He meHee 2,0 m.

6.19. B nnoTMHax, MMEILWMX HECKOJIbKO APYcOoB rajsepen, Heobxoaumo mnpeaycmaTpmsBaTb
COObLLEHNE MEXKAY HUMM NYTEM YCTPOMCTBA MAPLUEBbIX IECTHUL, UAN AMTOB.

Kaskabli HUXKenexKawmim apyc ranepen Ao/KEeH MMETb aBapUiHble BbiXOAbl B BbillesierKalliui.
Karkaaa npogonbHas ranepes AO/KHA MMETb He MeHee ABYX aBapWUIiHbIX BbIXOLOB, PACNONOKEHHbIX Ha
paccTosiHuu He bosiee 300 m Apyr OT Apyra.

6.20. KoHCTpYKUMM BETOHHBIX NNOTUH A0/KHbI 6bITb BbICOKOTEXHO/IOTUYHbI, T.€. PacCYMTaHbl Ha UX
BO3BeAEHNE COBPEMEHHbIMU MeTogamMn OEeTOHUPOBAHUA C BbIMNOSIHEHMEM BCEX TEXHOOIMMYECKUX
onepauuin BbICOKOMPOM3BOAMTENbHBIMM  MalWMHAMKM U MexaHuamamu. C  Uuenbio MOoBbIWEHUSA
TEXHOJIOTMYHOCTM BO3BEAEHMA MNAOTUH NPU UX KOHCTPYMPOBAHUM HAA/IEXKMUT NpeaycMaTpuBaThb:

npumeHeHne Haubosnee npocTbix nNo ¢opme npoduneir NAOTUH C MUHUMAJIbHOM MNAOLAAbIO
BHELUHMX NOBEpPXHOCTEN;

HAMOPHYIO rPaHb rPABUTALMOHHDIX, KaK U KOHTPPOPCHbIX NAOTUH NPUHUMATb C YKNIOHOM B CTOPOHY
BepxHero bbeda;

MWUHMMAaIbHO HEOBXOAUMOE YMCAO LWAXT, NECTHUYHbIX KNETOK U NOTEPH;

pa3pesKy M/JOTUH Ha YKPYMHEHHble CEeKUMU C YCTPOMCTBOM B HeobXoAUMbIX C/ydanx
TemnepaTypHbIX LWBOB-HA4PE30B;

YCTPOMCTBO MEXCEKLMOHHbIX LWBOB M LUBOB-HAAPE308B C NPUMEHEeHUeM CO0pHOro Kene3obeToHa;

CTyneH4aTyto GopMy HM30BOM rPaHN ANA rPABUTALMOHHBIX M aPOYHO-TPABUTALMOHHbIX NMJIOTUH.

6.21. Paamepbl CEKUMI NAOTUH M BNOKOB BETOHMPOBAHUA A0/KHbI ONPEeAenATbCA B 3aBUCUMOCTU



oT:

BMAA W BbICOTbl MJIOTMH, pa3mepa cekuuih 3gaHuii [IC, a TaKKe PacnoNoXKeHWs B MAOTUHAX
BOZOMNPOMNYCKHbIX OTBEPCTUN, B TOM Ync/ie TYPOUHHbIX BOAOBOAOB;

KNMMATUYECKUX YCNOBMUI palioHa CTPOUTENbCTBA B CBA3M C obecneyeHMemM MOHONMTHOCTU BeToHa
CEKUMI NNOTUHBI MEXKAY LBAMU;

MEeTOA0B BO3BEeAEHMUA NIOTUHbI;

$bopMbl MONEpPeYHOro CeYeHUs pycna, reocsorMyeckoro CTpoeHma n aedopmMaLnMoHHbIX CBOMCTB
OCHOBAHMA NNOTUHBI.

6.22. Mpu cpegHemecA4YHON TeMMepaType Hapy*KHOro Bo3ayxa B Hanbonee XxonogHOM MecsLe roaa
HUXe MUHyc 25 °C B 30He MepemMeHHOro ypOBHA BOAbl CleAyeT paccMaTpuBaTb LienecoobpasHoOCTb
YCTPOICTBA NO HETOHHLIM NOBEPXHOCTAM (KpOMe BOLOC/IMBHbIX) TENA0MMAPOU30AALMUMN.

6.23. [na nnoTMH, BO3BOAMMbLIX B CEBEPHOM CTPOUTENIbHO-KNMMATUUYECKON 30He, cnepyet
paccmaTpmBaTh LLenecoobpasHOCTb YCTPOMCTBA NOCTOAHHOM TENIOU30AALLMN OTKPbITbIX MOBEPXHOCTEN.

6.24. TonwmHY Hapy»KHOM 30HbI B NpeAesiax NepemMeHHOro ypoBHA BOAbl CaeayeT NPUHMMATb He
meHee 1,5 M 1 He meHee rybUHbI NPOHUKHOBEHWS OTPULLATE/IbBHOM TeEMMEPaTypbl 32 3UMHUIA CE30H.

6.25. ToAWMHY M3HOCOCTOMKUX W KaBUTALMOHHO-CTOMKMX 0OAMUOBOK BOAOC/AMBOB cheayeT
npuMHUMmaTb B npegenax 1,0 - 2,0 m, npun 3TOM, KaK NpaBuio, A0JIKHa ObiTb obecrneyeHa BO3MOXKHOCTb
6eTOHMpPOBaHMA 06NMLLOBKM OAHOBPEMEHHO C YKNaAKon 6eToHa B NpuieratoLyo 4acTb Tesa NAoTUHbI.

6.26. TONWMNHY 3aWMTHOM 30HbI AR HAPYXKHbIX YaCcTeN NNOTUHbI, MOABEPratoLLNXCA BO3AENCTBUIO
aTMocdepHbIX 0CaAKOB U 3HAKONEePEeMEHHbIX TeEMMNepPaTyp, HO He OMblBaeMbIX BOAOW BOAOEMOB, CieayeT
NPUHMMaTbL He meHee 1,0 m.

,ﬂ,ed)OpMaLI,MOHHbIe WBbI N1IOTUH N X YNNIOTHEHNE

6.27. Mpn NPOEKTUPOBAHUM BETOHHbLIX U Kene30b6eTOHHbIX MJOTUH caeayeT NpedycmMaTpuBaThb
YCTPOICTBO AedopMaLMOHHbIX (MOCTOAHHbIX M BPEMEHHbIX) WBOB. MNocTosHHbIE 4edOopMaLMOHHbIE LUBbI
YUYMTbIBAIOTCS B PACYETHOM CXEME COOPYKEHMA.

6.28. MNpu BbIGOPE BUAA AePOopMaLMOHHBIX LWBOB M PACCTOSHUN MeXAY HUMUK cnepyeT cobntoaatb
TpeboBaHua ClM 41.13330.

LWnpunHy noctosaHHOro aepopmaLMOHHOrO WBa caeayeT Ha3Ha4YaTb Ha OCHOBE PACYETHbIX AaHHbIX
Nno oXumpaembim AedopmMaumaM CMEMKHbIX CEKUMI NIOTUH C yYeTOM NpenycMaTpMBaeMoOn MPOEKTOM
KOHCTPYKLUMM WwBa, AePOopMaLMOHHbIX CBOMCTB MmaTepuasa ero 3anosiHeHMa U obecneyeHus
HE3aBMCMMOCTM NepeMeLLEHNS CEKLUIM NNOTUHbI OTHOCUTE/IbHO APYT ApYra.

MNpn npenBapuTe/IbHOM Ha3HAYEHUM KOHCTPYKLMA MNOCTOAHHbIX AepOpPMaALMOHHbBIX LBOB MX
LWMPUHY cieayeT NPUHUMATb:

TemnepatypHbIX - 0,5 - 1 cm Ha paccToAHUM He bosiee 5 M OT ANLEBbLIX FTPaHen U rPebHs, a BHYTPU
Tena nnotuHbl - 0,1 - 0,3 cm;

TemnepaTypHO-0CcaAouHbIX - 1 - 2 cm B npegenax GyHAAMEHTHOM NAUTLI NNOTUHLI U BOA060A Npwu
N06bIX HECKA/IbHbIX U NONYCKa/bHbIX TPYHTaX OCHOBaHUS;

Bbiwe GYHAAMEHTHOM NAUTbI NAOTUHbBI Ha HECKA/IbHbIX TPYHTaX OCHOBAHMA - HE MeHee 5 cMm.

6.29. B KOHCTPYKUMAX NOCTOAHHbIX AePOPMaALMOHHbIX LWBOB CAeayeT NpeaycmMaTpmusaTh:

ynioTHeHWe, obecneynBatoLLee ero BOAOHENPOHMLLAEMOCTb;

OpEeHarKHOoe YCTPOMCTBO ANa 0TBOAA NpoduabTpoBaBLUElCA Yepes YyNAOTHEHME UM B ero obxos
BOAbI;

YCTPOMCTBO CMOTPOBbIX LWAXT M ranepen Ana HabnwoaeHMA 33 COCTOSHMEM LWBa M PEeMOHTA
YNAOTHEHUA.

6.30. YNA0oTHEHUA NOCTOAHHbIX Ae$OPMaLMOHHbIX LUBOB NAOTUH CAeayeT No4pasaenatb:

MO PaCro/IOXKEHUIO B LUBE - HA BEPTUKA/IbHbIE, TOPU3OHTA/IbHbIE M KOHTYPHble (PUCYHOK 4);

Mo KOHCTPYKLUMW M maTepuanam - Ha auadparmol U3 MeTanna, pesmHbl U MNAACTUYECKUX MaCC
(pucyHOK 5, a); WNOHKM M NPOKAagKM U3 acdanbTOBbIX MaTepUanoB (PUCYHOK 5, 6); MHBEKLMOHHbIE
(uemeHTauma n 6UTyMmusauns) (PUCYHOK 5, B).
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1-woBt=05-1cm;2-woBt=0,1-0,3cm;
3-woBt=1-2cm;4-woBt=unam>5cm;
5, 6, 7 - COOTBETCTBEHHO BEPTUKANBHOE, TOPU3OHTANbHOE
N KOHTYPHOE YNJ0THEHUSA; 8 - APEeHaXKHOe YCTPOMNCTBO;
9 - cmoTpoBsasn waxTa; 10 - cmoTpoBas ranepes

PucyHOK 4. Cxema pacno/ioXeHns ynaoTHEHUI B MOCTOAHHbIX
AedopMaLMOHHBbIX LWBAX NJIOTMH Ha CKasibHOM (a, 6)
N HEecKanbHOM (B, I) OCHOBaHMUAX
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a - Anadparmol U3 meTanna, Pe3mHbl U NAACTUYECKUX MACC;
6 - WNOHKK M NPOKAaAKM U3 acdasbTOBbIX MATEPMANOB;
B - UHBEKLUMOHHbIE (LLeMeHTaumMa U BUTYMU3aLmMA) YINOTHEHUS;
1 - meTannmyeckune nucTbl; 2 - NpoPUANPOBaHHAA pPe3nHa;
3 - npodununpoBaHHbIl NXB; 4 - ApeHarkHan CKBaXKMHaA
B epopmaumMoHHOM WBe; 5 - AEKOHLEHTPATOP (CKBAXKMHA)
B WBe-Haapese; 6 - achanbToBaAA MaCTUKa;
7 - ®ene3obeToHHasn NAUTa; 8 - CKBaXKMHbI AN LeMeHTauuu;
9 - uemeHTaLUNOHHbIe KnanaHbl

PUCyHOK 5. CXembl OCHOBHbIX YNAOTHEHWUA
AedopPMaLMOHHbIX LWBOB DETOHHbIX U Xene306eTOHHbIX NI0TUH

6.31. MMpy nNpPOEKTUPOBAHMM KOHCTPYKUMI ynaoTHeHMA p[edOpMaLMOHHbIX LWBOB MJIOTUH
Heobxoaumo cobntoaaTh cneayroLLme ycnoBua:

maTepuan ynJOTHEHWSA AOJKEH HenocpenCTBEHHO MPUMMbIKATL K OeToHy obpasylowmx LWBOB
cekuumm;

BE/IMYMHA CHKMMAIOLLEro HanpsXeHusa Ha KOHTakTe acdasbTOBOro martepuana YnJOTHEHUS C
6ETOHOM B pPAcCMaTPMBAEMOM CEYEHUMM [OJIKHA ObiTb He MeHee Be/NYMHblI BHELWHEro
rMOPOCTAaTUYECKOrO AaB/IEHUA BOLbI B TOM Ke CeYeHuu;

cpefHue rpaameHTbl GUAbTPALMOHHOIO Hanopa Yyepes HGETOH MO KOHTYPY YMNIOTHEHWI WBaA He
OOJIXKHbI NPEBbLIWATb BE/IMYMH KPUTUUYECKMX FPAANEHTOB HAanopa, NpMBeAEHHbIX B 6.14;

KOHCTPYKUMA AedOpMALMOHHOrO WBa A[O0/KHA OblTb paboTocnocobHa BO Bcem AManasoHe
TeMnepaTypHbIX BO34ENCTBUIA.

6.32. Mpu onpeaeneHnn AeNCTBYIOLLENO CPeAHEro rpagnueHTa Hanopa B YNAOTHEHUAX MOCTOAHHbIX
LWBOB NJIOTUH 0OLWMI NyTb PUABTPALMM CAeayeT NPUHUMATL PaBHbIM:

npv M3MeHeHUU TemnepaTypbl 6eToHa B 30He A0 6 °C - nyTM PuabTpaumm B 06xoa achanbToBbIX
LUNOHOK, METAN/IUYECKMX, NOSIMMEPHBIX UM PE3UHOBBIX AMadparm ¢ y4eTom Nyt GUAbTPaL MM Ha ANMHe
LEeMEHTUPYEMbIX UAN BUTYMUHU3UPOBAHHbIX YYACTKOB LUBOB MeXAY AMadparmamu 1 WNOHKaMu;

npv U3SMeHeHUN TeMnepaTypbl 6€TOHa B 30He WBOB cBbiLe 6 °C - TONIbKO NyTN GUAbTpaLMn B 06xos,
achanbToBbIX LUMNOHOK, META/ZIMYECKUX, NOJMMEPHbIX WAWM pe3nHOBbIX Anadparm 6e3 yyeta nyTu
dUAbTPALMM HA ASIVHE LLeMEHTUPYEMbIX AU BUTYMUHNU3NPOBAHHbIX Y4aCTKOB LIBOB.



6.33. OMOHO/IMYMBAHNE BPEMEHHbIX BEPTUKA/IbHbLIX LIBOB CleAyeT Npou3BOAMTbL 40 MNoAbema
YPOBHA BOAbl nepes NAOTUHOM, UCXOAA M3 MPOEKTHbIX TPpeboBaHWUA K OMOHO/IMYMBAHUIO BETOHHOro
MaccuBa.

MpY NPOEKTMPOBAHUMN NAOTUH AOMYCKAeTCA NpeaycMaTpMBaTh YCTPOMCTBO BPEMEHHbIX LUMPOKUX
LWBOB (3amblKatoLwmx 610K0B), CPOKM OMOHONMYMBAHUA KOTOPbIX YCTAHABAMBAKOTCA NPOEKTOM.

BO,D,OC6pOCHbIe, BOOOCNYCKHbIE N BOAOBbINYCKHbIE COOPYXKEHUA

6.34. AnvHy BOoAOCOPOCHOrO GPOHTA NIOTUHBI, Pa3Mepbl U YUCAO MPOSIETOB NOBEPXHOCTHbIX U
rnyOuMHHbBIX BOAOMPOMNYCKHbIX YCTPOWCTB c/leAyeT NpUMHMMaTb B 3aBUCMMOCTM OT cbpocHOro pacxopaa
OCHOBHOrO pacyeTHOro cay4yas, yctaHasamsaemoro B cootsetctBum ¢ CIM 58.13330 n gonycTMmbix npum
AaHHbIX TE0IOMMYECKUX YCNOBUAX YAENbHbIX PaCXOA0B BOAbI.

Mpw 3TOM A0KHbI YYUTbIBATLCA:

B/IMAHME MOTOKA Ha PYC/I0 PEKM U paboTy APYrMX COOPYKEHWUIM TMAPOY3a;

TpeboBaHMA K TMAPaABANYECKOMY PEXUMY PYC/IOBOrO NOTOKAa B Obedax M M3MEHEHUIO YPOBHEN
BOAbl B HUXKHEM bbede, Bbi3biBaemoro aepopmaumamu pycna n 6eperos.

BbIbop onNTMManbHOro BapMaHTa cneayet NPOM3BOANTb Ha OCHOBAHWM aHANM3a TMAPABANYECKOTO
pexuma B npeaenax BOAOMPOMYCKHOrO TpaKTa, YC/OBMW noaxona B BepxHem bbede M ycnosui
conpaxeHna 6bedoB U raleHns sHeprumn B HUXKHem bbede. Ana naotuH | u Il Knaccos ob6ocHOBaHWE
ONTUMaNbHOrO BapuMaHTa KOMMOHOBKM BOAOMPOMYCKHbIX COOPYXEHW B COCTaBe rnApoysna WM ux
KOHCTPYKLMW AOMKHO NOATBEPKAATHCA pe3yibTaTamm GU3MYECKOTO MOAENMPOBAHMUA.

6.35. OcHOBHbIM Npoduiem OrosI0OBKOB BOAOC/IMBHbIX MIOTUH BCEX KACCOB CeAyeT NPUHMMATb
npodub KPUBOANHENHOFO OYEepPTaHUA, paboTalowWwmii B 6€3BaKyyMHOM pPeXMMeE Npu NPonycKke pacxosa
OCHOBHOrO pacyeTHOro ciyyasn. OroNoBOK A0/IXKEH NABHO CONPAraTbCA C BOAOC/AMBHOM FPaHbIO NAOTUHbI.
YKNOH BOAOC/AIMBHOW IPaHM WM ee MNPOTAMEHHOCTb ClefyeT Ha3HauyaTb WMCXOAA M3 KOHCTPYKTUBHbIX
ocobeHHocTel NpodumA NNOTUHBI.

Mpu 3TOM HEOHXOANMMO UCKAOYATL BOSHUKHOBEHWE KAaBUTALMKW M NPefoTBPaLLaTh CPbIB BaKyyma
YCTPOWCTBOM MAABHO O4YEPYEHHbIX YCTOEB M YAJMHEHHbIX BbIKOB, pasmelleHMem Na3os 3aTBOPOB 33
npeaenamu 30Hbl BaKyyma 1 T.M.

Mpy NpoeKTMpoBaHMM NOBEPXHOCTHbIX BOAOCOPOCOB creayeT paccmaTpmBaTh LLenecoobpasHoCTb
ralleHnsa sHepruu B npeaenax BOAOCAMBHON FpaHM 3a CYeT YCTPOWMCTBA CTynmeH4YaTOM MOBEPXHOCTH,
NOBbILIEHUA €€ LIePOXOBATOCTH, PACLLENNEHNA U COYAAPEHUA CTPYA.

6.36. Mpn NPOEKTMPOBAHMU BOAOCOPOCHBLIX COOPYMKEHWIA NAOTUH U INEMEHTOB KpenaeHus
HUKHero bbeda, 06TeKaeMbiX MOTOKOM BOAbl CO CKOPOCTbIO CBbiwe 15 m/c, cneayeT npegycmaTtpmsaTtb
MepPONPUATUA, HaNPaBAEHHble HA 3aLWMTY COOPYKEHWUIN OT KaBUTAL MM M KAaBUTALLMOHHOM 3p03UM:

niaBHoe oyepTaHUe obTeKaemMbIX MOBEPXHOCTEN, 0becneymBatoLLee 3Ha4YeHUs NnapameTpos (Yncen)
KaBuTaLumm 6osblle KPUTUYECKUX;

noaBog Bo3Ayxa B 30Hbl BO3MOXHOFO BO3HMKHOBEHMA KaBUTaLMW MyTeM YCTPOMCTBA YCTYMOB,
nednekTopoB, nNasoB-aspaTOpPOB WM UX COYETAaHMMA C BO3AYXONOABOAAWMMU  YCTPOMUCTBAMM,
obecneymBaloLLMMM OTPbLIB TPAH3UTHOTO NMOTOKA M BO34YXOHACbIWEHWE ero NPUAOHHOIO U NPUCTEHHbIX
cnoes;

MCNONIb30BaHWE 3aLMTHOrO c1oA 6EeTOHOB C MOBbIWEHHOW KaBUTALMOHHOW CTOMKOCTbIO, a B
HeobX0AMMbIX C/Ty4asX - MeTalINYecKon 06ANLOBKM.

6.37. Ocb rnybuHHoro Bogocbpoca cnefyeT, Kak NpaBuAO, NPOEKTUPOBATb MPAMOJANHENHOW B
nnaHe. KpMBO/AMHENHYO OCb AOMyCKaeTcA MPUHMMATb B CAyvasx, KoOraa 3To obycnoBneHO obuueit
KOMMOHOBKOW rnapoysna.

BbICOTHOE MONOMKEHME OrosIoBKa M HAKNOH Oocu FNybUMHHOro BoAoCOpoca crenyeT HasHayaTb C
YY4ETOM KOHCTPYKTUBHbIX OCOBEHHOCTEN NAOTUHbI M KOHLEBOro y4vacTka Bogocbpoca, AuanasoHa
N3MeHeHUA YpoBHel BoAbl B BepxHem bbede, onpeaeniemoro no cxeme nponycka pacxoos.

KpomKM BXOAHOro cevyeHWs rAyO6UHHbIX BOLOCOPOCOB A0/MKHBI MMETb MJ/IaBHOE oOYepTaHue.
Mnowasb XMBOro cevyeHUsA rNybMHHbIX BOAOCOPOCOB HAa BbIXOAHOM y4yacTKe c/iefyeT, Kak NnpaBuio,
NN1IaBHO YMEHbLUATD.

Mpn pacnonoxeHurM Kamepbl 3aTBOPOB BO BXOAHOM OFO/SIOBKE WMAM B CpefHel 4acTu TpaKTa
rnybuHHoro Bogocbpoca HeobxogMmo npeaycmaTpuBaTb NOABOA BO34yXa 3a 3aTBOpPbl. YCTbe



BO34yXOBOZa C/refyeT MaKCMMa/ibHO (MO KOHCTPYKTMBHBIM YCA0BMSIM Bogocbpoca) npubamKatb K
3aTBOPY; OHO A0/IKHO ObITb 3aLWMLLEHO OT NONAAAHUA CTPYM U BPbI3r BOAbI.

6.38. KOHCTPYKLMIO KOHLEBbIX Y4aCTKOB MOBEPXHOCTHOrO M rNybuHHOro Bogocbpocos cneayet
BblIOMPaTb B 3aBMCMMOCTM OT YAENbHOIO pPacxoda BOAbl HA BbIXOAE, MPUHUMAEMOrO C Y4eToMm
XapaKTepPUCTUK TPYHTOB B HUKHeM bObede, a Takke TpeboBaHMI, NPeabABAAEMbIX K OCHOBHbIM
TMAPaBAMYECKMM PEXMMAM CONpsrKeHUn beperos.

6.39. MNpu nNOBEPXHOCTHOM pexume conpaxeHua ObedoB B KOHUe Bogocbpoca cneayet
npeaycmaTpmBaTb HOCOK-YCTYN C FOPU3OHTA/NIbHOM MAM HAKNOHHOW MNOBEPXHOCTbIO, CO343OLMIA
HE3aTOM/IEHHbIN MOBEPXHOCTHbIN PEXMM, MPU STOM MNPLIXKOK AO/KEH ObITb YCTOMUYMBLIM; MOTOK He
OO0/KeH BbI3blBaTb OMACHOMO pa3mMbliBa pyc/ia u 6eperos peku Ha NPUIEratoLLem K COOPYKEHUIO y4acTKe.
MoBEePXHOCTHbIN PEXMM CONPAMXKEHUA CAeayeT NPUHUMATL C yYETOM NPONYCKa /1bAa U 4PYIUX N1aBatoLLMX
Ten.

6.40. Mpu [OOHHOM pexume conpskeHus 6bedoB criedyeT NPeaycMaTpUBaTb COMPSMKEHUE
BOAOC/IMBHOM NOBEPXHOCTU C BOgob60eM MaaBHbIM MAN ¢ HeboablMm ycTynom. OTMETKY NOBEPXHOCTH
Bo#060s M pucbepmbl, UX AANHY U TONWMHY CaedyeT Ha3HaYaTb Ha OCHOBAHUU TUAPABAMYECKUX U
rMAPOANHAMUYECKUX UCCNEA0BAHUI U TEXHUKO-IKOHOMMWYECKOTO CPaBHEHWNS BapMAHTOB C Y4ETOM BCETO
KOMMEKca MePONPUATUIA, BANSIOLLMX Ha TMAPABANYECKUE YCIOBUA B HUKHEM bbede (racutenn aHepruuy,
obecneuunBatolne obpasoBaHMe 3aTOMJIEHHOIO NpbIXKKa Ha BoAoboe W GharonpuATHbIe YC/I0BMA ANA
MaHEBPUPOBAHMA 3aTBOPAMK; NepexoaHble KpenaeHusa oT HeTOHHOW pucbepmbl K He3aKpenneHHoOMY
pycny, KOBW 3a NepexogHblM KpensieHuem u gp.). Npu HeobxoaAMmocTu cneayeT npesycmaTpusaTb
OOMNONIHUTENbHbIE MEPONPUATUA NO NPOMYCKY BOAbI U /ibZla B NepMos, CTPOUTENBCTBA NAOTUHDI, @ TaKXKe
MepPONPUATUA, UCKNIOYAIOLLME NOBPEXKAEHNA TIEMEHTOB KpPenaeHUsa TBEPAbIMU MaTepuanamm (KamHU 1
Ap.).

6.41. MNpwu conpsaxkeHnn bbedoB 0TOPOCOM CTPYM B KOHLLe Bogocbpoca cneayeT npeaycmaTpmsaTb
HOCOK-TPaMM/IMH, OTOpacbIBalOWMA MOTOK BOAbI B HUXHMIA 6bed Ha 6Ge3onacHoe A5 COOPYKEHWUM
paccTosHune, a B Y3KMX CTBOPAX - UCKOYAIOLWLMIA ONacHOe BO34eNCTBME NOTOKa Ha Bepera.

B cnyyae cnaboTpelmMHOBATOrO0 OCHOBaHUA B MecTe MafeHusa CTpyu cneayeTt npeaycmatpusaTb
cneumanbHble MEPONPUATMA MO NPeaOTBPALLEHNIO ONACHOrO PacnpPoCTPaHEHUs Pa3MbIBOB: YCTPOMCTBO
BOAOOOMHOro Kosogua MM WUCKYCCTBEHHOM AMbl pasmbliBa, paccpenoTodeHne cOpoCHOro moToKa no
6onblen naowagmM nocpescTBOM MHOFOAPYCHbIX HOCKOB-TPAMM/AMHOB, PaccemBatloWMX TPAMMINHOB,
pacwenurenen n T.m.

6.42. lpuM NPOEKTUPOBAHUM BOAOMPOMYCKHbIX COOPYXXEHUWA c/edyeT npeaycmaTpmsBaTh
MepPONPUATUA, WUCKAIOYAlOLWME BO3MOMKHOCTb 3aMep3aHMA BOAbl, CKanJAMBaemMoOW Ha MOHWMMKEHHbIX
Yy4YacTKax TpaKTa.

6.43. B coctaBe MexaHU4YeCcKoro o0b6opyaoBaHMA BOAOMPOMNYCKHbIX COOPYXKEHWUN cneayeT
npeaycMmaTpmMBaTb OCHOBHble, aBapPUMHO-PEMOHTHbIE U PEMOHTHble 3aTBOpbl. OTKa3 OT YCTaHOBKM
aBaPUMNHO-PEMOHTHbIX MW PEMOHTHbIX 3aTBOPOB A0/1XKEH 6blITb 060CHOBAH.

[na noBepXHOCTHbIX BOAOCOPOCOB CeAyeT OTAABaTh NPeANOYTEHNE 3aTBOPAM C HE3ATOMNIEHHbIMU
OMOPHO-XOA0BbIMU YaCTAMMW, HAaNPUMep, CErMEHTHbIMMU.

COI'Ipﬂ)'KEHMFI 6ETOHHbIX N }Kene3obeTOHHbIX NNIOTUH C OCHOBAaHUEM

6.44. YpaneHue (cbem) rpyHTa B OCHOBAHUM NAOTUHbI AOKHO BbITb MUHUMaAbHbIM M 060CHOBaHO
pacyeTamu NAOTMH Ha MPOYHOCTb U YCTOMUMBOCTb C YY4ETOM MEPOMPUATUIA MO YKPENJEHUIO FpyHTa
OCHOBaHwA.

6.45. BblpaBHMBaHWE KOHTAKTHbIX NOBEPXHOCTEM CKa/IbHbIX OCHOBAHUMA BETOHHbIX MNOTUH He
ponyckaetca. ConpAXKeHWMe apoYHbIX, APOYHO-TPABUTALMOHHbLIX WM MPOCTPAHCTBEHHO paboTatomx
rPaBUTALMOHHBIX NJIOTUH C KOCOrOPHbLIMM Y4ACTKAaMM OCHOBAHWSA AOJIKHO NPOM3BOAMTLCA, KaK NPaBuao,
6e3 ycTynos.

6.46. MNpn NPOEKTMPOBaHMN BETOHHbIX U *Kene306eTOHHbIX NAOTUH CneayeT y4nUTbiBaTb USMEHEHME
CBOWCTB IPYHTOB B MpoOLLecce CTPOMTENbCTBA M 3KCM/yaTauuu, B TOM YMC/IEe B CBA3U C U3MEHEHUEM
reoKPUONOTrMYECKUX YCN0BUN; B Cyd4ae HEOBXOAMMOCTU cnepyeT npeaycmaTpuBaTb MeponpusTUs Mo
YAYYLIEHMIO MPOYHOCTHbIX, AePOPMALNOHHDBIX U PUNBTPALMOHHBIX CBOMCTB FPYHTOB OCHOBAHUN:

3aKpensieHne 1 yNnAoTHEHWE FPYHTOB OCHOBAHUA MAW €ro YacTu LeMEHTALMOHHbIMU UK APYTMMU



BAMKYLLMMM pacTBOpaMu;

LPEeHNPOBaHME MMUHUCTbIX BOAOHACHILLEHHbIX FPYHTOB;

YCTPOMCTBO MOAMOPHbIX CTEH, NOAAEPMKMBAIOLWLMX CKJAOHbI M OTKOCbI MAacCMBOB, U aHKEPOBKa
HEeYCTOMUYMBBIX CKa/IbHbIX MaCCUBOB;

pa3fenky ropHbIM CMOCOHOOM KPYMHbIX TPELMH, PA3IOMOB M NYCTOT B CKaJlbHbIX MaccuMBax C
nocneayroLmMm 3anosHeHUEM UX BETOHOM MK XKene30b6eToHOM B BUAE OTAEeNbHbIX NPOOOK, LNOHOK,
CNAOLWHbBIX MOJIOC U PeLleToK.

6.47. Bo Bcex cC/ay4asax, Korga OCHOBaHWE MNJOTUMHbI  CAOXEHO  GUALTPYIOLWMMMU
CcNaboBOAOYCTOMUYMBBIMM U BbICTPOPACTBOPUMBIMU  TPYHTaMK, HeobxoaMmo npenycMmaTpuBaThb
cneumanbHble NPOTUBOOUIBTPALMOHHBIE N APeHaXKHble YCTPoUCTBa. Mpu rpyHTax, YCTOMYMBBIX NPOTUB
XMMMUYECKON M MeXxaHu4yeckol cypdposnm, Takme ycTpoOMCTBA AOJIKHbl OblTb 0BOCHOBaHbI TEXHWUKO-
3KOHOMMYECKMMM pacyeTamu.

MpoTMBOGMNBLTPALMOHHDbIE U APEHaXKHble YCTPONCTBA B OCHOBAHWUM NJOTUHbI HAA/IEXNUT CONpPAraTb
C aHa/NIOTMYHBIMM YCTPOICTBAMM B Beperax U B MPUMbIKAIOLWMUX K MIOTUHE COOPYKEHMAX TMAPO0Y3Na.

6.48. TMpoTnBodMIbTPALMOHHYIO 3aBecy c/ieayeT npeaycmaTpmsBaTb, Kak npaBuio, Ao
cnaboBOLOHENPOHNLAEMBIX UAM NPAKTUYECKM BOLOHEMPOHULAEMbIX TPyHTOB. [N1ybMHa 3aBecbl npu
OTCYTCTBMM BOAOYMNOPA ONpeenAeTca PpacHeToM C yHeTOM MHXKXEHEPHO-TE0IOTMYECKUX YCIOBUIA, CTEMNEHM
NPOHULLAEMOCTU FPYHTOB, BEIMYMNHbBI NPOTUBOLABAEHUA B OCHOBAHWUW MNAOTUHbI, HAIMYUA APEHANXKA U T.A4,

Mpu pac4eTHOM O0BOCHOBAHUW TNYOUHBI MPOTUBOGUABTPALMOHHOW 3aBecbl CaefyeT Yy4MTbiBaATb
NPOrHO3 reOKPMOJIOFMYECKUX YCIOBUIA B OCHOBAHUM COOPYKEHMUA.

6.49. Kputnyeckne cpefHue rpagmMeHTbl Hanopa Ha NPOTMBOPUALTPALMOHHOM 3aBece cnepyet

NPUHUMATL:
a) ANA HecKabHbIX FPYHTOB OCHOBAHMA - B COOTBETCTBMM C YKasaHUAMM 9.41;
6) 4NA CKaNbHbIX TPYHTOB OCHOBAHMA Jcr, m = adn?n , roe S aim - AONYCTUMbIN FpafMeHT Hanopa

Ha 3aBece, NPMHUMaeMbIl B cooTBeTcTBmm ¢ CM 23.13330, 7» -cm. 8.11, 8.12.

MNpumeHeHne Ha obsA3aTeNibHOW OcCHOBe pasgena 7 obecneumBaeT cobnogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYeCKMA pernameHT o 6e30MacHOCTM 34aHMIA U
coopyxkeHun" (MoctaHoBneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

7. Harpysku, BO34eNCcTBUA U UX COYeTaHUA

7.1. HarpysKu, BO34EeNCTBUA U UX COYETAHUA HA BETOHHbIE U Kene306eTOHHbIe NIOTUHbI AO/KHbI
onpeaenatbca cornacHo CIM 58.13330, CIM 39.13330, CM 23.13330, CIM 14.13330 n HacToAweMy pa3geny.

7.2. Npw pacyeTax NJIOTUH Ha OCHOBHbIE COMETAaHMA HArpy30K W BO3AENCTBUIN cneayeT yYnTbiBaTh:

NMOCTOAHHbIE Harpy3Kun 1 BO3aencTeumA:

a) cobCTBEHHDbIM BEC COOPYKEHUSA, BKIOYAsA BEC NMOCTOAHHOIO TEXHO/0rMYeckoro obopyaosaHusa
(3aTBOPbLI, NOABEMHbIE MEXAaHMU3MbI U NP.), MECTOPACMONOKEHME KOTOPOTO HA COOPYKEHUN HE MEHAETCA
B MpoLLecce aKcnayaTaLumu;

6) cMnoBoe BO34ENCTBME BOAbI MPW HOPMaNbHOM nognopHom yposHe (HMY) BepxHero bbeda,
YPOBHe HUKHero 6beda, COOTBETCTBYIOLWEM MPOMYCKYy Yepe3 COOPYHKEHUME MUHMMANLHOMO no
TEXHONOTMYECKMM U 3SKONOrMYEeCKMM TpeboBaHMAM pacxoga M HOpManbHOW paboTe ApeHaXKHbIX U
NPOTUBOPUNLTPALMOHHDIX YCTPOMCTB;

[OaB/ieHUe BOAbl Ha BEPXOBYIO M HU30BYIO MPaHU MAOTUHbI;

NPUrpy3Kka 0CHOBaHWUSA CO CTOPOHbI BEPXHETO U HUXKHero 6bedos;

cuioBoe Bo3aencTeme duabTpyloLlelica Boapl;

B) BEC PYHTa, CABUTralOLLErOCs C NAOTUHOM, U BOKOBOE AaB/ieHUE TPYHTA CO CTOPOHbI BEPXHErO U
HUXKHero bbedos;

BPEMEHHbIe ANTe/IbHble HAarpy3KMU U BO34ENCTBUA:

r) 4aBfeHMe HAHOCOB, OTNIOXKMBLUMXCA Nepeg, NOTUHOM;

) TemnepaTypHble BO34ENCTBMA, onpeaensemble Aaa YCA0BUMIA CTPOUTENbCTBA M 3KCMAyaTaumu
COOPYKEHUA NPU CPeSHEMHOTONETHUX KIMMATUYECKMX XapaKTepuUCTUKaXx;



e) noposoe QAaB/eHWEe B BOAOHACHILEHHOM TpyHTE NPW HOPMANIbHOW paboTe ApPeHAMKHbIX W
NPOoTUBOOUNBLTPALUMOHHBIX ycTponcte, HMY B BepxHem Obede W ypoBHe B HUKHEM Obede,
COOTBETCTBYHOLLEM MUHUMAZIBHOMY NO TEXHONOTMYECKUM U 3KOJIOTMYECKMM TpeboBaHMAM pacxoay;

KpaTKOBPEMEHHbIe Harpy3Kku 1 BO3aencTeuma:

X) cMnoBoe BO3AENCTBME BOAbI NMPU YPOBHAX B BEPXHEM M HUMKHEM Bbedax, COOTBETCTBYOLLMX
MPOMYCKY 4Yepe3 COOPY)KEHME pacxoda OCHOBHOIO PaCYeTHOro CAy4vas, YCTAHABAMBAEMOrO B
cootBeTcTBMM ¢ CM 58.13330, M HopManbHOM paboTe ApeHaXKHbIX M NPOTUBOPUNLTPALLUOHHbBIX YCTPOMUCTB
(B3ameH noanyHKTa 6):

[aBneHne BoAbl Ha BEPXOBYIO M HU30BYHO MPaHM NAOTUHbI;

NPUrpy3Ka co CTOPOHbI BEPXHETO U HUXKHero bbedos;

cuioBoe Bo3gencTeMe GUAbTpyloLelica Boapl;

AMHaMMYEeCcKMe Harpysku oT NOTOKa cbpacbiBaemMon BoApl;

3) HarpyskM M BO34ENCTBMA OT BOJIH, YCTaHaBAMBAaeMble B COOTBETCTBUM C UX EXKerogHow
BEPOATHOCTbIO NPEBbILIEHUA B 3aBUCMMOCTU OT K/1aCCa COOPYKEHUS;

W) HarpysKu oT bAa TO/ILUUMHONW, YCTaHaBANMBAEMOMW B COOTBETCTBUM C X €XKEroAHOM BepPOATHOCTbIO
NPEeBbILEHNA B 3aBUCUMOCTM OT KJacca COOPYKeHUs;

K) Harpysku oT NoAbeMHbIX, NePEerpy304HbIX U TPAHCMOPTHBIX YCTPONCTB U APYIMX KOHCTPYKLMI U
MeXaHM3MOB (MOCTOBbIX M NOABECHbIX KPaHOB U T.N.);

N1) HAarpy3Ku oT MniaBatowux Ten.

7.3. Mpu pacyetax NAOTUH HAa Ocobble COYETaHWs Harpy3oK M BO3AEWCTBUIA CneayeT yuuTbiBaTb
NOCTOAHHbIE, BPEMEHHble A/UTENIbHblE, KPaTKOBPEMEHHbIE HArpy3kKM W BO3AENCTBMA M OAHY U3
cnefyowmx ocobbix Harpy3oK 1 BO34eNCTBUNA:

a) cnnoBoe BO3aeNCTBME BOAbI NPU PopcMpoBaHHOM noanopHom ypoBHe (PMY) sepxHero 6beda,
YPOBHe HUXHero 6beda, COOTBETCTBYIOLLEM MPOMYCKY Yepes COOpyKeHWe pacxona MOBEPOYHOro
pacyeTHOro cny4asi, ycTaHaBaMBaemoro B cooTBetcTBuM ¢ CI 58.13330, M HopmanbHOW paboTe
OPEHaXKHbIX N NPOTUBOOUNBTPALMOHHBIX YCTPOMCTB (B3ameH 7.2, 6, X):

[aB/ieHne BOAbl Ha BEPXOBYHO M HU30BYHO FPaHWN NNOTUHbI;

NPUrpy3Kka 0CHOBAHWSA CO CTOPOHbI BEPXHErO U HUXKHEro bbedos;

cusioBoe Bo3AencTeme GuabTpyloLelica Boapl;

OVNHaMUYECKUE HarpysKku;

6) cunoBoe Bo3aeicTBME BOAbI, 06yCN0BAEHHOE HapyLUeHNEM OAHOTO M3 APEHAMKHbIX UM O4HOTo
M3 NPOTUBOGUILTPALMOHHBIX ycTpoicTs, npu HIY B BepxHem 6bede M ypoBHE B HUXKHeEM bbede,
COOTBETCTBYIOLLEM MWHUMAIBHOMY MO TEXHOJIOTMYECKUM M 3KOJIOTMYEeCKMM TpeboBaHMAM pacxody
(B3ameH 7.2, 6, e, X):

[AaB/ieHNe BOAbl Ha BEPXOBYIO M HU30BYIO rPaHU MIOTUHbI;

NPUrpy3Kka 0CHOBaHWUS CO CTOPOHbI BEPXHEr0 U HUXKHero 6bedos;

cuioBoe Bo3gencTame dpuabTpytowelica Boapl;

NnopoBoOe AaB/ieHME B BOAOHACLIWEHHOM FPYHTE OCHOBaHMS;

B) TemnepaTypHble BO34ENCTBUA, onpeaensemble AAA roga C MaKCMMasbHOM amMnaUTyAoW
KonebaHu cpegHeMecaYHbIX TEMNEPATYp, a TaKXKe 414 rofa ¢ MaKCMMabHO HU3KOW cpegHeMecayHoll’
TemnepaTtypol (B3ameH 7.2, a);

r) [paBneHne nbga, oOnNpefensemMoe MpuM  MAKCMMANbHOW MHOFONETHEN TOJMWMHE NbAa
obecneyeHHOCTbIO 1% (B3ameH 7.2, u);

A) L[aeneHve BO/HbI, onpegensdemoe NpPU  MAKCUMMANbHOW MHOFONETHEN CKOPOCTM BETpa
obecneyeHHOCTbO 2% - oA coopykeHui | u Il KnaccoB 1 4% - gnsa coopyKenuii Il n IV Knaccos (B3ameH
7.2,3);

e) celicmmyecKkme Bo3aencTBums.

7.4. CoctaB 0CODObIX HarpysoK, Yy4MTbIBaeMblXx B pacyeTax MAOTMH Ha ocoboe coyeTaHue,
onpeaenseTcd NPOEKTHOM opraHusauuen B  3aBUCMMOCTM  OT  OCOBEHHOCTEM  KOHCTPYKLMU
NPOEKTUPYEMOTO COOPYKEHUS N YCNOBUIA €r0 CTPOUTENbCTBA M SKCNIyaTaLUu.

B OCHOBHble M 0COOble COYMETAHWA HarpysoK W BO3LENCTBUIA credyeT BKAHOYATb TOJIBKO Te U3
KpaTKOBPEMEHHbIX Harpy3ok W Bo3aeWcTBuit (7.2, X, 3, W, K, N), KOTopble MOryT JAelCTBOBaTb
OZHOBPEMEHHO.

7.5. MNpu onpeaeneHnm BennYmHbl NPUrPy3KM OCHOBaHUA BOAON B BepxHemM bbede (7.2, 6, K; 7.3, a,



6) HeobxoAMMO Y4YMTbIBATb PasHWULY B AaBAEHWW BOAbl Ha OCHOBaHME A0 W NOC/Ae BO3BeAEHMA
COOPYKEHMUS.

7.6. HarpysKku v BO34eWCcTBUA 411 CTPOUTENIbHOTO Nepnoaa NAOTUHbI U PEMOHTHOTO C/lydas cneayeT
NPUHUMATbL MO OCHOBHOMY M 0COBOMY COUETAHUAM, @ BEIMUYMHBI 3TUX HArpy3oK U BO3AENCTBUIA SOMKHbI
onpeaenaTbCA B 3aBUCUMOCTU OT KOHKPETHbIX YC/I0BUIM BO3BEAEHMUA U PEMOHTA COOPYKEHMUA.

7.7. Harpy3kM UM BO3LENCTBUA [O/MKHbI MPUHUMATLCA B Hambonee HebNaronpuATHbIX, HO
BO3MOXHbIX COMETaHUAX OTAE/bHO A/1A SKCNAYyaTaLMOHHOIO U CTPOUTEIbHOIO NEPUOAOB.

7.8. KoapdULMEHT HafeKHOCTU MO Harpyskam Mnpu pacdeTe MNAOTUHLI CaefyeT NPUHUMMaTb B
cootseTcTBuum ¢ CM 58.13330.

7.9. Mpwn pacyete obLieit NPOYHOCTM U YCTOMUMBOCTU MAOTUH KOIGDUUMEHTbI HALEKHOCTM NO
Harpyske gns cobCcTBeHHOro Beca, TeMnepaTypPHbIX, BAAXKHOCTHbIX U AMHAMUYECKUX BO3LENCTBMI, a

TaKXe 014 BCEX TPYHTOBbLIX HArpy3oK Npu pacy4ETHbIX 3HAYEHUAX XaPaAKTEPUCTUK TPYHTOB tg(o[, 1, CI,II ,

Vi , onpegeneHHbix B cooteeTctBuM ¢ CIM123.13330, 40/KHbI MPUHMMATBLCA PaBHbIMU egUHULLE.

7.10. NnotHocTb 6eToHa ana naoTuH |, Il n Il Knaccos cnegyeT onpenensaTb Ha OCHOBE Pe3yNbTaToB
ncnbiTaHUA 06pasLLOB, U3rOTOBJIEHHbIX M3 NOA06PaHHbIX COCTaBOB HeToHa.

MnoTHoCTb 6eToHa ana naoTuH IV Knacca - Bo Bcex cay4dasx, a gna naotuH |, 1l v Il knaccos - Ha
npeaBapuTeNbHbIX CTaAUAX NPOEKTUPOBAHUSA, AOMNYCKaeTca NPMHUMaTL No Tabaunue 4.



Tabnuua 4

MNnoTHOCTb CpeaHasa NA0THOCTb 6eToHa, Kr/M3, Npu MakcMMasibHOM KPYMHOCTK
3anosiHuTenen, Kr/m3 3ano/iHuTeNnen, Mm
40 80 120
2600 - 2650 2370 2410 2430
2650 - 2700 2400 2450 2470
2700 - 2750 2440 2490 2500

Mpu OTCYTCTBUM AAHHbIX O MJIOTHOCTU 3aNOJIHUTENA NIOTHOCTL BETOHA cnedyeT MPUHUMATL MPU NJAOTHOCTU 3anonHuTens 2650 - 2700 Kr/m3.

' '
7.11. IHTEHCMBHOCTb AaB/ieHUA BOAbI Ha HapPYyXXHble€ rpaHn NAOTUHBbI CheayeT NPpUHNMATb paBHOﬁ p (l aZ,d) , rae p - rmapoctaTuyeckoe gasneHue, la;

@) 4 - koapPULMEHT SPPEKTUBHOM NNOLLAAM NPOTUBOAABAEHNA B MaTepUae NAOTUHbI, ONpPeAenfemMblit B COOTBETCTBUM C 7.15.
7.12. IHTEHCUBHOCTb A4aB/iIeHUA BOAbl Ha CBOBOAHbIE NMOBEPXHOCTM OCHOBAHMA B BEPXHEM W HUMKHEM bbedax (Mpurpyska ocHoBaHMSA) ciegyeT NpUHMMaTb

4
pasHoit P ( _az,f) ,rae @1 - KoadbdULMEHT 3G dEKTUBHOI NAOLLAAM NPOTUBOLABAEHMUA B FPYHTE OCHOBaHWMS, 7.15.

MpUrpy3Ky OCHOBaHMA B BEPXHEM U HUKHEM Bbedax A0MYyCKAaeTcss He yYnTbIBaTb B pacyeTax YCTOMUYMBOCTU U MPOYHOCTU:
NAOTMH BCEX KNAaCcCOB BbICOTON MmeHee 60 M, pacnoNOMKeHHbIX Ha CKa/IbHOM OCHOBaHUU;

nnotuH Il - IV Knaccos, pacnonoXeHHbIX HA HEeCKaNIbHbIX FPYHTAX;
nnoTuH | - Il Knaccos BbicoTon 60nee 60 M, PpacnoNOKEHHbIX Ha CKa/IbHOM OCHOBaHUW, - Ha NpeABapUTE/IbHbIX CTAaANAX MPOEKTUPOBAHUS;
NAoTUH | - Il KNaccoB, PacnoIOKEHHbIX Ha HECKANbHbIX FPYHTaX, NPU NpeABapuUTeNbHbIX CTAAUAX NPOEKTUPOBAHMUA.

7.13. CunoBoe BO3aelicTBME GUNBLTPYIOLLENCA BOAbI CieflyeT yUuTbIiBaThb B BUAE (PUCYHOK 6):

a) NOBEPXHOCTHbIX CUA WHTEHCMBHOCTbIO p(az,f_az,d), MPWIOXKEHHbIX MO HOPManu K MoAowBe MIOTUHbI (MPOTUBOZABAEHME), Tae P -

rmagpoanMHammyeckoe aasseHne B NOTOKe d)VIJ'Ipryl'OLLI,eﬁCFl BO4bl, onpeaeneHHoe B COOTBETCTBUU C 7.14;

6) 06BEMHbIX CUN1 B OCHOBAHUM NAOTUHbI UHTEHCUBHOCTbIO qf , NTpn4em ropn3oHTasibHanA qﬁc 1N BEPTUKa/IbHaA qﬁ/ npoeKunn BEKTOPA qf PaBHbI:

0
95 :_a(paz,f) ;
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1 - cyxan 4acTb NAOTUHbI; 2 - BOAOHACbILWEHHas YacTb
NAOTUHbI; 3 - APEHAX NAOTUHDI; 4 - APEHAXK OCHOBaHMA;
5 - uemeHTaUMOHHaA 3aBeca; 6 - aBNEHME Ha BEPXOBYHO
rpaHb NAOTUHbI; 7 - JaBNieHWe Ha HU30BYHO FpaHb NAOTUHDI;
8 - NpurpysKa oCHOBaHMA CO CTOPOHbI BepXHero bbeda;
9 - NpuUrpysKa 0CHOBaHMA CO CTOPOHbI HUXKHero bbeda;
10 - npoTMBOAaBAEHME NO NOAOLWBE NAOTUHbI; 11 - 06beMHble
cunbl GUNBTPYIOLLENCA BOAbI B BOAOHACILWEHHbIX 30HAX NAOTUHbI;
12 - o6beMHble cubl GUALTPYIOLLENCS BOAbI B OCHOBaHMMU

PucyHok 6. Cxema CM/10BOr0 BO34ENCTBUA BOApb!

Mpu 3TOM yaenbHbIN BEC FPyHTa OCHOBAHMA NPUHUMAETCS B BOAOHACLILLEHHOM COCTOSHUMN.
Mpn a,, r- const B pacyeTHOM 06/71aCcTM OCHOBAHWA WMHTEHCUMBHOCTb OObEMHbIX CWA pPaBHA
q, = —1,,052, 7, roe ]p - FPAAMEHT rMapPoaMHaMUYECcKOro gasneHusa, 7.14;

B) 06BbEMHbBIX CUN B BOOOHACbLIWEHHbBIX 30HAaX MNJO0TUHbI, BKAKOYAKOWMUX YaACTU COOPYXHKEHUA,
PACNONOXEHHbIX MmexXay HaHOpHOﬁ rPaHblO U APEHaXeM U mexay I'IO,D,OLLIBOVI NNOTUHbI N YPOBHEM

HUKHero 6beda uHTeHcuBHOCTbIO 94 , npuyem ropusonTtansHas ax u BeptukanoHas 9ay npoexumm
BEKTOPA paBHbI:

0
qx _a(paz,d) ;

0
94 = _a(paz,d) )

MNpun aTtom yﬂ,eanblﬁ Bec 6eToHa NMPpUHUMaeTCA B BOAOHACbLILLEHHOM COCTOAHUN.

Mo % 4 =const g pacyeTHoM 06/1acT¥ BOAOHACHIWEHHbBIX 30H MAOTUH MHTEHCUMBHOCTb
06beMHbIX cun paBHa 94 = _Ipa2,d .

Ec/M B BOAOHACHILLEHHbIX YaCTAX MAOTUHbI M OCHOBAaHUA 3HauYeHUA KoadduumeHta &2 nsmensatotca

! 14 14 n
CKauKoo6pasHo OT 3HaueHua % fo sHauyenna @2, npuuem % > &3, 10 Ha rpaHuue obnacTeil ¢
pasAnuHbIMKM 3HaueHnamm & cnegyeT npuknagbiBaTb HOPMainbHble K JIMHWMM pasgena obnactel

NOBEPXHOCTHbIE CU/Ibl UHTEHCUBHOCTbLIO p(az' - az") , HanpaB/ieHHble B CTOPOHY 061acTu ¢ 05;' .

CunoBoe Bo3geicTBne ¢uabTpyloweiica Bogbl CcreayeT y4uuTbiBaTb TONbKO B BuAe
NPOTMBOAABNEHNA U OO BEMHbBIX CUN B OCHOBAHWM NAOTUHbI:

npu pacyeTtax NaoTuH Il Knacca BbicoTon 60s1ee 60 M, PacMoOIOKEHHbIX HA CKa/IbHOM OCHOBaHWMU, -
BO BCeX C/yyanx;

npu pacyeTtax N1oTuH | u Il Knaccos, pacnoNoXKeHHbIX Ha HECKalbHOM OCHOBaHMUM, - BO BCEX CAy4YanX.

Cunosoe Bo3aencTene OGUABTPYIOWENCA BOAbl CaegyeT  yyYuTbiBaTb TOJIBKO B BUAe
NPOTUBOAABAEHUA:

npu pacyeTax MNJOTUH BCEX KNACCOB BbICOTOM MeHee 60 M, PaCMOJIOKEHHbIX Ha CKa/JbHOM
OCHOBAHUMW, - BO BCEX CAyYanX;

npu pacuyetax naoTuH Il n IV KnaccoB, pacnofioXKeHHbIX Ha HeCKalbHOM OCHOBaHWK, - BO BCeX
cayyasx;

npu pacyetax naotuH | - Il Knaccos, BbicoTOM 60nee 60 M, PACMOSIOKEHHbIX Ha CKa/JbHOM
OCHOBaHMW, a TakXe nNoTUH | - Il Knaccos, PacnoNoOXeHHbIX Ha HeCKa/lbHOM OCHOBaHUW, - Ha



npeaBapuUTesibHbIX CTaanAX NPOEKTUPOBAHNA.
Mpun aTom y,CI,EI'IbeIﬁ BeC rpyHTa NpUHUMaeTCA BO B3BELUEHHOM COCTOAHUMN.

7.14. 3HavyeHunAa rMAPOANHAMMNYECKOrO AaB/IEHMA P U €ro rpaaueHTa ],, B NOTOKE PpUNbTPYIOLLLENCA

BOAbl B pacyeTHbix o06nacTax GuUAbTPaLMM OCHOBAHMA W Tefa MAOTUHbI  ONpeaensAtoTca
dUNbTPALMOHHBIMKM pacdeTamm cornacHo 8.20 - 8.25.

Ha Hapy»KHbIX rpaHAX NAOTUHbI U CBOBOAHbIX MOBEPXHOCTAX OCHOBAHMA B BEPXHEM W HUMKHEM
6bedax 3HaueHMA p COBNAZAIOT C BEIMYMHOM MMAPOCTATUYECKOrO AaBEeHUSA.

Ha nnHun, pasgensiolein BOAOHACLILLEHHYIO U CYXYH 4acTu NAOTUHbI (KpuBas aenpeccuu), p = 0.

Ha nopowse nAoTUHbI rTMAPOAMHaMMYecKoe AaBneHue, Ma, onpeaenserca no dopmyne

roe h, OopAMHaTa Nbe30METPUYECKOro Hanopa B paccmMaTpMBaeMon TOYKE NoJ, B3BELMBAIOLLMMM
BO34eNCTBMAMM HUKHEro bbeda, m;

hf - TO e, npu punbTpaumm nog AeCcTBUEM PAaCYETHOrO Hanopa, m;
Vw - yoenbHbii Bec Bogbl, H/m3.

3nauenmna 7, onpeaensloTca Kak pPasHOCTb OTMETOK YPOBHA BOAbl B HUXHeEM bObede U
paccmaTpmMBaemMoli TOUKe.

[ns nNoTUH BbicOTOM MeHee 60 M Ha CKa/ibHbIX OCHOBaHMAX 3HaYeHUA hf [OMnycKaeTca HaXxoauTb
no antopam, NPUBELEHHbIM Ha PUCYHKe 7, NPU 3TOM BENYUHY hf no ocn NPoTMBOGUNBTPALNOHHOM

sasecsl 4 1o ocu APEHAXKHbIX YCTPOICTB H, cnegyeT NpUHUMATL no Tabauue 5.



+

a - rpasUTaLlMOHHAA NJI0OTUHA C LI,EMEHTaLI,MOHHOﬁ 3aBecom
B OCHOBaAHUMH, 6 - rpaBnTaymMoOHHAA NNOTUHA 6es LI,eMeHTaLI,MOHHOﬁ
3aBecChbl; B - rpaBUTaUMOHHAA NJI0TUHA C npo,a,oanoﬁ nonocCTbio
Y OCHOBAHWA; T - TPaBUTALMOHHAA NJIOTUHA C paClLUNPEHHbIMUA
wBamum n MaCCVIBHO-KOHTpd)OpCHaF! NNOTUHA; 4 - KOHTpd)OpCHaFI
NNOTUHA C NJIOCKUM NEPEKPDLITUEM,; € - aPpOYHaA NI0OTUHA

PUCYHOK 7. 9ntopbl Nbe30MeTPUYECKoro Hanopa
no NoAoLBe MAOTUHbI

Tabnunua 5
3HayeHuA Has/Hd 7 Hdr/Hd
Buner nioTuH SHauenus H /H wm H /H 1§pu coueTaHun
as d dr d
HaT'py30K Ha I[IJIOTMHEL
OCHOBHBEIE U OCOOHE ocobrle B clyudae
npm QIIY M HOPMajibHOM HapylleHsa HOPMaJlbHOM
paboTe PaboTH
NIPOTUBOOMIIL TPALUMOHHEX | IPOTUBO(MIIL TPALMOHHEIX
M IPEHAaXHHX YCTPOMCTB |[M IOpPeHaXHEX YyCTPOMCTB



IJIOTUHEL C IIJIOTVHBL | IIJIOTUHEL C [1JIO TUHEL
LeMeHTaluuoH—- |6es LIeMeHTaluuoH—- |6es3
HOM 3aBecoun LIeMeHTa— | HOM LeMeHTa—
LMOHHOM |3aBecomn LIMOHHOM
3aBECH 3aBECH
H /H |H /H H /H H /H |H /H H /H
as d| dr d dr d as d| dr d dr d
T'paBUTaAUMOHHEE 0Oe3 IOJIOCTEMN
Yy OCHOBAaHMSA (pUCYHOK 7, a
u 6) KJaccoB:
I 0,40 0,20 0,20 0,50 0,30 0,40
1T 0,40 0,15 0,15 0,50 0,20 0,30
IIT u IV 0,30 0,05 0,05 0,35 0,10 0,10
T'paBuTaumMoHHEEe Cc nponmosbHOM| 0,30 0,10 0,10 0,35 0,15 0,20
[IOJIOCTBIO Yy OCHOBAHUSA
(pucysHox 7, B)
I - IV kJjlaccos
I'paBUTALMOHHEE 0,20 0,05 0,05 0,25 0,10 0,10
C pa CLUI/Ipe HHBEIMM IIBaMM
Y MAaCCMBHO-KOHTPOOPCHEIE
(pucysHOK 7, T)
I - IV kJjlaccos
ApouHEle (PUCYHOK 7, e) 0,40 0,20 0,20 0,60 0,35 0,40
I - IV kJjlaccos
[IpuMeuanuve. 19 KOHTPOOPCHEIX IIJIOTMH C IIJIOCKMM MJIM APOUYHEIM I[I€PEKPHTHEM
3IpPa [NbEe30METPMUECKOT'O HAalopa Ipu GuibTpaluuy HOoH IJIeMCTBMEM PacueTHOI'O
Hanopa H npmHMMaeTCcs O TPEYyTOJIbHUKY C opauHaToM h = 0 Ha HUM30BOM T'PaHu
d f
BEepPXOBOI'O KJIMHA IIJIOTMHBE (pMUCYHOK 7, I.).

7.15. 3HayeHuA KoapduMLUMeHTa %.qn az,f cnegyet NPUHUMATb:

AN KPYNMHOOBAOMOYHbBIX, MeCYaHbIX W  CUIbHOTPELMHOBATLIX  MONYCKA/IbHbIX  FPYHTOB,
PaCKPbIBLUMXCA CTPOUTE/NbHbBIX LIBOB M 30H PacTAXKeHWa 6eTOHA M CKasibHOTro OCHOBAHMA - paBHbimM 1,0;

ONA TNIMHUCTBIX TPYHTOB, @ TaK¥Ke B CKATOM 30He BETOHA M CKaZIbHOTO OCHOBAHMA - MO pe3y/ibTaTam
NccneaoBaHUn C y4eTOM BOAOMNPOHULAEMOCTN HETOHA M FPYHTOB OCHOBAHWA, PeXMMa 3anONHEHUA U
KonebaHWn ypoBHA BOAbl BOAOXPAHUANLWA, 3GDEKTUBHOCTU NPOTUBODUALTPALMOHHDLIX YCTPOMCTB Ha
HanOPHOW rPaHK, B LWBAX MNOTMHbI U OCHOBAHWK, BKAOYAA HBeperosble NMPUMBbIKAHWA; A0 BbINOJHEHUA
NepeyYncneHHbIX 346eCb MUCCAeLOBaHUI, a TaKXe Npu npenBapuTeNbHbIX pacyeTax A[onycKaeTtcs

npusmmats % = 0,5

Cnegyet npunumate %o.a = 0 B C/IyYasx:

pac4yeTos yCTOVILIVIBOCTVI NJ10TUH BCEX K/1aCCOB 1 BUA OB,
pacyeToB NPOYHOCTU NNIOTUH BCEX K1IACCOB C rTMAPOU30TNPYHOLWLNM S3KPaHOM Ha HaI'IOpHO[;I rpaHu;
pacyeToB NPOYHOCTU NNTIOTUH BCEX KN1ACCOB, PaCno/1I0KEeHHbIX HA HECKA/IbHOM OCHOBaAHUMN.

Jonyckaetca npuHMMaTL az,d:() B pacyetax npoyHoctu naotuH I, I, IV Knaccos,
PacnoNoXeHHbIX HAa CKalbHOM OCHOBaHUMN.

7.16. MNpu pacyeTe yCTONYMBOCTU AaB/IEHME HAHOCOB Pws , KH, co cTopoHbl BepxHero bbeda Ha 1 m

OJIVMHbI COOPYXKEHMA A0MYCKaeTca onpeaenato no ¢popmyne



Pws = O’ Sj/wshvistgz (45° - ¢ws /2) , (5)

roe 7ws - yAenbHbIN BEC FPYHTa HAHOCOB BO B3BELIEHHOM COCTOAHMM, KH/M3;
h, - sbicota HaHoCOB nepeg nN1oTUHOM, M;

®,s - yron BHyTPEHHEro TPEeHMA rPyHTa HAHOCOB, rpaj,

7.17. TemnepaTtypHble BO3AENCTBUA cnedyeT NPUHUMATb MO AaHHbIM MHOFONETHUX HabaoaeHni
332 TemnepaTypoil BO34yxXa B CTBOPE MJOTMHbI M Ha OCHOBAaHWM MPOrHO3a TemnepaTypbl BOAbl B
BOAOXpaHuAULLE.

7.18. MHamMYecKMe Harpysku npu ocyLLecTBieHun cbpocoB BoAbl caeayeT onpeaenstb ANA
nAoTUH | 1 Il Knaccos No pesysbTaTamM PacyeToB U IKCMEPUMEHTANbHbIX UCCAef0BaHWUI, Ana NAoTuH Il n
IV Knaccos - no pe3yabTaTam pacyeToB UM aHANOram.

7.19. MopoBoe fasneHune B rpyHTaX yYUTbIBAETCA NPU NPOBEPKE YCTOMYMBOCTM Ha CABUT U MPOrHO3€e
0Caf0K NNOTUHbLI MPU BO3BEAEHUN €€ Ha MNHUCTBIX TPYHTaX co cpeaHUM KosadbduumeHTom GuabTpaumm

-2
meree 1077 M/CYT KoapduumMeHTOM BodoHacklleHMaA 6onee 0,8.

MpumeHeHMe Ha obs3aTenbHOlM OCHOBe pasgena 8 obecneumBaer cobnogeHwe TpebosaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

8. OCHOBHblE NONOXKEHMA NO pacyeTam nNAOTUH

8.1. PacyeTbl 6ETOHHbIX U Kene300eTOHHbIX NAOTUH A0/KHbl NPOM3BOAMUTLCA B cooTBeTCTBMMU C CI
58.13330; CIM 23.13330; CM 41.13330 1 TpeboBaHMAMM JaHHOTO pasgena.

8.2. PacueTbl 6ETOHHbIX M KenesobeTOHHbIX MNAOTUH HaANEeXUT MNPOU3BOAUTbL MO MeToay
npeaesibHbIX COCTOAHUN:

npegesnbHble COCTOAHMA NepBOWM rpynnbl (MO HENPUroAHOCTM K 3KChayaTauuu) - pacyeTbl
COOpYKeHMA Ha 0bLLY0 NPOYHOCTb U YCTOMUYMBOCTD, @ TaKXKe Ha MECTHYO MPOYHOCTb €r0 3/1EMEHTOB;

npefesnbHble COCTOAHWA BTOPOM rpynnbl (MO HEMPUrOAHOCTM K HOPMAJSIbHOW 3KcnayaTauuu) -
pacyeTbl COOPYKeHMA N0 06pPa30BaHMIO TPELWUH U AedOopPMaLUAM, a TaKKE MO PAaCKPbITUIO CTPOUTENbHBIX
LWBOB B HETOHHbIX U TPELLMH B XKe1e306€TOHHbIX KOHCTPYKLMAX.

Pac4yeTbl MNOTMH Ha MPOYHOCTb U yCTOVNMBOCTb

8.3. PacueTbl Ha 06Uy NPOYHOCTb M YCTOMUYMBOCTb NO AePOPMaLMAM U PACKPbITUIO TPELUWH, a
TaKXe MO PaCKPbITUIO CTPOUTENbHbIX LIBOB C YYeTOM OYepenHOCTM BO3BeAeHWA MAOTUHbI AO0/MKHbI
BbIMONHATHLCA A4 BCEM NAOTUHbI B LLIEIOM UK ANA OTAENbHbIX ee CeKunin (Mam nepsbix cton608).

8.4. PacueTbl 6ETOHHbIX KOHCTPYKLUMI No 06pa3oBaHMIO TpewuH cneayeT BbiNOAHATL AN 6/10KoB
6eTOHNPOBAHUA U OTAENbHbIX KOHCTPYKTUBHbIX HETOHHbIX 3/1€MEHTOB, OFPaHNYEHHbIX CTPOUTEIbHBIMU U
KOHCTPYKTUBHbIMU LBAMMU.

8.5. PacyeTbl NJOTUH, UX OCHOBAHWUI W OTAE/NbHbIX 3/1@EMEHTOB Ha NPOYHOCTb U YCTOMYMBOCTb
OOJ/IXKHbI NPOU3BOANTLCA ANA Hanbonee HebNaronNnPUATHbLIX PacYeTHbIX ClyYaeB SKCMAyaTaLUUOHHOTO U
CTPOMTENLHOIO NepnoaoB C y4eTOM NOCNEeL0BaTE/IbHOCTU BO3BEAEHUA U HAarpyXeHUA NAOTUHbI.

B npoeKkte [o/KHa NpeaycmaTpuBaTbCA OYepesHOCTb BO3BEAEHWMA MNOTUHbI U ee OTAE/IbHbIX
3NeMEeHTOB, MpPU KOTOPOW YCUAWMA, BO3HUKaKOWME B CTPOUTENbHbIA Mepuos, He Bbi3biBaloOT
HeobXo0AMMOCTU B AOMNONHUTEIbHOM apMUPOBAHUN WU APYTOM YTAXKENEHUN COOPYIKEHUA.

8.6. PacyeT NpoYHOCTN N YCTOMYMBOCTM YaCTU NIOTUH (MYCKOBOM NPodu/ib) BCEX KNACCOB B CAy4Yae,
Korga MpOeKTOM MpeaycMOTPeHbl BO3BeAeHMe M cAadya B 3KChayaTauuio rMApoysna OTAe bHbIMM
ouepeaamn, creayeTr MPOM3BOAUTbL Ha BCE HarpyskM W BO3AEWCTBMA, YCTAaHOBNEHHble And
paccmaTpMBaeMoro stana CTPOUTEIbCTBA, NPU 3TOM YC/0BUA MPOYHOCTU MAOTUH U YCTOMYMBOCTU AN
neproaa BPeMEHHOM 3KCNyaTauumn cneayet NpUHUMaTh TaKMMU Xe, Kak U 414 nepuoaa nocTosHHOM
aKcnayaTaumm.



8.7. PacueTbl NNOTUH Ha MOJHbIA COCTaB Harpy3oK M BO3AENCTBUIA 3KCMAyaTaLMOHHOroO nepuoaa
BbIMONHAIOTCA MeTOAamMu TEeopUU YMNPYrocTM C YY4ETOM BO3MOMKHOMO PaCKPbITUA CTPOUTE/bHbIX
(rop13oHTaNbHbIX) MeXX6/10UYHbIX LBOB Y HU30BOW M BEPXOBOW rpaHeit CoopyKeHUN.

8.8. Mpu onpeaeneHUM HanNpAXEHHO-A4ePOPMUPOBAHHOIO COCTOAHMA MNAOTUHbI U OCHOBAHWA
cnefyeT yuynuTbIBaTh:

HEeOAHOPOAHOCTb OCHOBAHMA U HalMUME B HEM TPELLMH M Pa3/IOMOB, a TaK}Ke MHOTo1IeTHEMEeP3/bIX
nopoA (cnaoLHaa MAn ocTPOBHasA Mep3noTa);

HEeOAHOPOAHOCTb CBOMCTB 6eToHa B Tene MAOTUHbI (B TOM 4Mc/ie aHMU3OTPOMMUIO YKaTaHHOro
6eToHa);

BO3MOXHOCTb PaCKpPbITUA CTPOUTE/IbHbIX LUBOB U TPELMH U HAapYyLUEHUA CNAOLIHOCTN OCHOBAHUS;

oyepeaHOCTb BO3BeAEHMS, CNocobbl U CPOKM OMOHO/IMYMBAHUA MIOTUHDI;

Ha/iMuMe OPUEHTUPOBAHHbIX BAO/b OCU MAOTUHbI NONOCTEN (NPOoAOAbHbIE ranepen, NoMeLLeHUs
MaLIMHHOTO 3a/1a T’MAPO3NEKTPOCTaHLUMIA U T.4,.) B CAyYae, eC/IM MaKCMMa/ibHbI U3 rabapuUTHbIX pa3mepoB
nonepeyYyHoro ce4yeHus NonocTu coctasnnet 6osee 10% LWMPUHbBI NOAOLBbI MIOTUHbI;

HaNMuMe OPUEHTUPOBAHHbLIX B BEPTUKANbHOM HaMnpaB/ieHUM WAN BAOAb MOTOKa MOAOCTEN
(pacwmpeHHble wWBbl, TYPOUHHbIE BOAOBOAbI, MOMNepeyYHble rasepen M T.4.) B Caydae, ecan naoaib
rOPU30HTaNIbHOrO CeYeHMA MOMOCTU cocTaBnAeT 6onee 5% naowaau ropuM3OHTANbHOIO PacYyeTHOro
CceyYeHus NAOTUHBI.

8.9. B Tex cnyyasx, Koraa B COOPYXKeHUM BO3MOMKHO PacKpbITUE CTPOUTE/bHbIX LBOB, NOABAEHUE U
pacKpbiTUE TpewuH, a B OCHOBaHWW - HapylueHWe CMAOWHOCTM B 30HaX PaCTAMKEHMA, AO/IKEH
NPOU3BOANTLCA PAaCcYeT COOPYKEHUA Ha MPOYHOCTb N0 06Pa3YOLLMMCA BTOPUYHbBIM CXeMaM.

8.10. 30Hbl U BeAMYMHA PaCKpbITUA WBOB (AedOPMALMOHHBIX U CTPOUTENbHbIX) U TpewmH Ha
BEPXOBON W HW30BOM rPaHAX NAOTUHbI OMNPeAenAlTca C y4eToM COBCTBEHHOro Beca COOPYMKEeHUs,
rMOpoCTaTMYECKOro AaBfeHMA M TemMnepaTypHbIX BO3AEWCTBUMI BO BPEMA CTPOUTENbHOMO U
3KcnayaTauuMoHHOro nepuogos. Mpu ydyeTe TemnepaTypHbIX BO3AENCTBMIA MCMONAb3YIOTCA MeTOAbl
MeXaHWKWN paspyLleHUs U COOTBETCTBYIOLME NPOrPaMMHble KOMMNAEKChI.

8.11. MNpwu pacyeTax obLEN NPOYHOCTU U YCTOMUMBOCTU MAOTUHDI, @ TaKKe MEeCTHOW MPOYHOCTU
OTAE/NbHbIX 3/1IEMEHTOB AO0/KHO €060 AaThCA OAHO W3 CAeaylolMX YCNOoBWMK, obecrnevynBatoLLmxX
HeaonyLULeHWe HAacTyNAeHUA NpeaenbHbIX COCTOAHMUINA:

}/nj//cF SycdR ) (6)
VY104 S 7 P(R, R,) ,(7)

roe Vn, Vie, Vea - koaddpuumeHnTsl, nprHnmaemble cornacHo CM 58.13330;
F, R - COOTBETCTBEHHO pacyeTHble 3HaYeHuss 0606LEeHHOro CMA0BOro BO3AeNCTBUA U 0606LLLEHHON
HecyLlei cnocobHOCTU COOPYKeHUS;

04 - pacyeTHOE 3HaYEHME HaNPAKEHUs;
® - ¢yHKUMA, BMAO, KOTOPON OMpedensetcA B 3aBUCMMOCTM OT XapaKTepa HanpaxKeHHo-
AebopMUPOBAHHOrO COCTOAHUSA MAOTUHDI;

Rs, Rb - COOTBETCTBEHHO pacYeTHble COMPOTUB/AEHUA apmaTypbl U OeTOHa, onpeaensemble
cornacHo CIM41.13330.

8.12. Mpwn pacyeTtax BETOHHbIX U XKene3obeTOHHbIX NAOTUH HeobxoAMMO BBOAUTb Caeayloline
KO3pPUUMNEHTbI:

KO3pPUUMEHT HaAEXHOCTU NO OTBETCTBEHHOCTM (Ha3HaueHuto) coopyxkenna /» 1 koabpuumeHt
coueTaHui Harpy3ok /i , npuHMMaemsble cornacHo CM 58.13330;

KoadPULMEHT ycnosuii paboTbl Ved , NpUHMMaeMblii no Tabauue 6.

Tabnuua 6



3HayeHue KoapduLmeHTa ycnosuit pabotbl 7 ed

Bunel pacyeToB IJIOTMH M QakTOpH, OOyCJaBIMBAaoULMe BBEIEHUE KosdpdbuumeHnr
KOR0OMUIMEHTOR yCJIOBUM PabOTH YCJIOBUM PabOTH
raMMa
cd
1. PacueTH yCTOMUMBOCTM OETOHHBEIX U XeJIe300€TOHHHX I1JIOTUH 1

Ha I[OJIYCKAJIbHEIX ¥ HECKAJIbHBIX OCHOBAHMSIX
2. PacueTH yCTOMUMBOCTM I'PABUTALMOHHEIX ¥ KOHTPOOPCHHEIX
IIJIOTMH Ha CKAJIbHEX OCHOBAHMAX:

a) IJisa NOBEePXHOCTEeM CAOBMIA, NPOXONSlMX IO TpPelMHam B 1
MacCuBEe OCHOBAHUS
©) IJjsa NOBEePXHOCTEeM CIOBUITA, MNPOXOIAIMX IO KOHTAKTY OeTOH- 0,95

CKajla M B MaCCHMBE OCHOBAHMA YaCTUYHO IO TPElMHAaM, YaCTUUHO

IO MOHOJIUTY

3. PacueThe yCTOMYMBOCTHU OEpPETOBHX YINOPOB APOUYHBIX IIJIOTUH 0,75
4. PacueTH OOWeM M MECTHOM NPOYHOCTM OETOHHHEIX U

XeJjle300eTOHHBIX IIJIOTMH M UX DJIEMEHTOB IJig CcJjlydaeB, KoIna
onpenesAanmel ABJIAeTCS NPOYHOCTb OeTOHa B KOHCTPYKUMUAX:
a) OeTOHHHIX :

IOJIS OCHOBHOI'O COUEeTaHMS HaAI'Ppy30K UM BO3IOEMCTBUIN; 0,9

OJI1g OCOOBIX COUEeTaHMM HAaTpy30K M BO3IOENMCTBUM 0e3 ydeTa 1
CeViCMUUYECKUX ;

TO X&, C yU4eTOM CeMCMUUYEeCKUX 1,1
0) XeJle300eTOHHBIX — IIJIMTHHX M PeOPUCTHIX NPM TOJIIMHE I[IJIMTEHL 1,15
(pebpa) 60 cMm m Bojee
B) XeJIe300eTOHHBEIX — IIJIMTHHX UM PeOpPUCTHIX [IPM TOJIIMHE I1JIMTEHL 1

(pebpa) MeHee 60 cm

5. To xe, nJjsa ciydaeB, KoI'Ja OIpeleJsisdnlel SBJISeTCs
IIPOYHOCTL HEHANPSATaeMOM apMaTypPH :

a) xeJjie300eTOHHBIX BJIEMEHTOB

©) crajexesie300eTOHHEX KOHCTPYKLMUM

~

o
~
@

[Mpumeuanusa. 1. [lpm pacyerax [IPOYHOCTU M  YCTOMUMBOCTM APOYHHX U
APOYHO-TPABUTAUMOHHHX IIJIOTUH KO3bdMIMeHTH yCcioBuM paboTH, NPMBEIEHHHE B
Tabnulle, CclenyerT YMHOXaTh Ha ko20dMLUMeHT Iramma , BHauUeHUd KOTOPOIO

cda
cM. B Tabmuue 11.
2. lpu pacueTax olmey M MECTHOM MNPOYHOCTM OETOHHHX U XeJie300eTOHHBIX

IIJIOTMH BCeX BMIOB IJigd CJlydYaeB, KOI'Ia olpelesydoley SBJSeTCsS IPOYHOCTDH
HanopsaraeMoy apMaType, a TaKxe IIpM yueTe MHOT'OKPaTHO IIOBTOPAKRIMXC
HATrpy30K Ha BJIEMEHTH IIJIOTMH, KODQOMUMEHTE YCJIOBUM paboOThH MNPMHMMAITCS

corjyiacHo CII 41.13330.

[na pacyeTHoro caydas, onpeaenatolero o6bem coopyKeHus, npaBas YacTb HepaBeHcTs (6) u (7)
AONKHA NPEBbIWATb UX NEBYIO YaCTb He 6onee Yem Ha 10%.

8.13. B pacuyeTax 6eTOHHbIX NJOTUH Ha 06LLY0 NPOYHOCTL M NO AedOpPMaALMAM B C/yYanX, KOraa B
pacyeTHOM cxeme NPodUAA COOPYKEHUS HAMUME WBOB HE YYMTLIBAETCA, PACUYETHOE 3HaYeHWe MOayS

,qed)opN\au,MM 6eToHHOM KNaaAKn NAOTUHDI Ebd cneayetr npuUHNMaThb:
AnAa NNoTUH, BO3BOANMDbIX cToNbyaTbiMM MaccMBaMm WU C I'IepeBﬂ3KOﬁ 610KOB 6ETOHMpOBaHMFI

E,, =E, I:l _0904(’1/ — s J ; (8)

AnAa NNoTUH, BO3BEAEHHDbIX NOCNOMHbIM MeToa0om 6ETOHMpOBaHMﬂ



E, =0,75E,[1-0,04 hi—l

bl

; (9)

E

rae £ - HavanbHbIM Moaynb ynpyroctv 6etoHa, MMMa;

nj - YMCNO BEPTUKA/IbHbIX LLIBOB 6ETOHMpOBaHMﬂ Ha noaouwBe NAOTUHbI;

njs - YUCJIO MEXKCTONBYaTbIX UK MEXCEKUMOHHbIX WBOB, ON1A KOTOPbIX NpUMeHEeHbl Mepbl UX

TEeXHOJIOrM4YecKoro obaTus;
hbl - BbicOTa 6/10Ka 6ETOHUPOBaHUA, M.

Mpwn 3TOM B CTAaTUYECKUX pacyeTax pacyeTHbIM moaynb aepopmaumm E,, , MMa, ponxkeH 6bITb B
npegenax 0:65E, < E,, <35000 |
[Ona agMHamuuyeckux pacyeToB moaynb AedopmMaumm GETOHHOW KAafKM AO/MKEH Ha3HavaTbcA C

y4yeTom yKasaHui CMN 14.13330; npun 3TOM 3Ha4eHue Ebd [0JI)KHO 6bITb OrpaHNyYeHo BeandunHomn 45000
MMa.

8.14. B pacueTtax 6eTOHHbIX NAOTMH Ha OOLLYIO MPOYHOCTb, A TaKXe No gedopmaumam B Cay4asx,
KOrga Ha/unuyve LBOB YYUTbIBAETCA B pacyeTe, B pacyeTax TEPMOHANPAXKEHHOro COCTOAHUSA GETOHHbIX
NAOTMH, MO PACKPbLITUIO TPELLMH U CTPOUTENbHbIX LBOB U NPU aHaNM3e AaHHbIX HaTyPHbIX HabA4eHUM O
HanNpPAXXEeHHOM COCTOSIHUWU COOPYXKEHWUs pacyeTHOoe 3HaYeHue moaynsa aepopmaumm 6eTOHHOM Knamaku

cnepgyet npUuHUMaTb Eba’ = Eb NN No AaHHbIM €ro onpeaeneHna B CAaMOM COOPYyXKeHUn.
8.15. B pacyeTax Npo4YHOCTHN enes3obeToHHbIX 3/1eMEHTOB NAOTUH pac4yeTHOE 3Ha4YeHne moayna

aedopmaumm E, cnefyeT NpUHUMMaTb PaBHbIM HavyasbHOMY MOAYAH ynpyrocTu 6eToHa Eb,
onpeaensaemomy B cootsetctamm ¢ CIM41.13330.

E

8.16. HauanbHbIi moaynb ynpyroctn 6etoHa ~» B Bo3pacTe t meHee 180 cyT cieayeT onpeaenaitb

no popmyne
t
E, =100000/ 1,7+360/{(a(1n@+592} , (10)

rge a - 6espasmepHblit NapameTp, NPMHUMaeMbli no Tabauue 7.
Tabanua 7

3HauyeHunA napameTpa a

Ocanka MakCMMAaJIbHEI pasMep [lapamMeTp a npu OPOEKTHOM KJjlacce OeTOoHa
KOHycCa KPYIHOTO 3aloJIHUTENS 10 NIPOYHOCTM Ha CXaTue
OeTOHHOM D , MM
cMecHu, CM max B5|B7,5|B10|B12,5|B15|B20(B25|B30|B35|B40
< 4,0 40 271 37 |45 54 62 |77 |90 |106|126|146
80 32| 44 |56 66 77 198 |116(133|154|171
120 37| 52 |66 77 90 [116]139|162(191|216
4 - 8 40 20| 28 [35 41 47 |58 |68 |80 |94 |106
80 25| 37 (42 50 58 [71 |86 |102]|121|139
120 29| 40 |50 60 68 [86 |102|116(139|154
> 8 40 12| 15 |18 22 26 |35 [42 [50 (58 |64
80 14| 19 (24 29 33 |42 [52 |60 |67 |72




120 |17' 23 '29 ' 35 '40 '50 '60 '68 |74 |8O |

Mpu Bo3pacte 6eToHa 180 cyT M 6osiee HayanbHbLIM MOAY/b YNPYrocTu 6eToHa Aonyckaetcs
npMHUMaTL Nno Tabanue 8.

Tabnunua 8
3HayeHUs Ha4yaNbHOrO MOAYNA YNPYrocTM 6eToHa E,
Ocanka [MaxcuMaJibHEBIM HauasbHBlEe MOOYyJM yHPYyT'OCTM OeTOHa INPU CXaTUM U
KOHyCa pasMep -3
OeToOHHOU KPYIIHOT'O pacTraxeHur E x 10 , Mla, nOpu OPOeKTHOM KJlacce
cMmecu, BAMNOJIHUTEJIS b
cM D ;, MM BOeToOHa MO MNPOYHOCTM Ha CXaTue
max
B5 |B7,5|B10 |B12,5|B15 |B20 (B25 (B30 |B35 |B40
< 4,0 40 23,5(28,0131,0(33,5 [35,5(38,5140,5|42,5(44,5|46,0
80 26,0(30,5(34,0(36,5 |38,5|41,5|43,5|45,0|46,5|47,5
120 28,0(33,0(36,5(38,5 (40,5|43,5|45,5|47,0|48,5]49,5
4 - 8 40 19,5124,0(27,0(29,5 (31,5|34,5|37,0(39,0(41,0142,5
80 22,5(28,0130,0(32,5 |34,5(37,5140,0|42,0(44,0]45,5
120 24,5129,0(32,5(35,0 |(37,0(40,0|42,0|43,5|45,5|46,5
> 8 40 13,0(16,0(18,0(|21,0 |23,0|27,0|30,0|32,5(34,5(36,0
80 15,0119,0(22,0(24,5 [(26,5|30,0|33,0(35,0(36,5|37,5
120 17,5121,5|24,5(27,0 (29,0]|32,5|35,0(37,0(38,0]39,0

8.17. PacueTHble cONpPOTUBAEHUA BETOHA CHUXATCA (MM NOBLILWAKOTCA) NYTEM YMHOMEHUS Ha

KoapdULMEHTbI ycnoBmit paboTtbl 6eToHa /»i, yuuTbiBalOWME BAMAHME Ha MPOYHOCTb BETOHa TaKux

$aAKTOpPOB, KaK CoYeTaHMsA Harpysok, rpaaueHTbl aedopmauumii no ceveHuto, Gopmbl MOMNEpPeyHoro
CeYeHM s 3/1IeMeHTa, C/I0XKHOE HaNpPAXKEeHHOE COCTOSHUE, CTPOUTE/bHBIE LBbI, MHOTOKPaTHOE NOBTOPEHME

[eCTBUA HArpy3oK M Apyrux. 3HauyeHusa KoadduumeHtos /»i onpepensatoTca B cootsetcteun ¢ CI
41.13330.

8.18. Mpn NPOEKTUPOBAHUU MOBEPXHOCTHLIX U FAYBUHHBIX BOAOCOPOCHBLIX OTBEPCTUI MNAOTUH
cnefyeT BbINOMHATbL pacyeT MPOYHOCTU OMOPHbIX KOHCTPYKLMIA 3aTBOPOB (Ma3oB, KOHconeh u T.n.).
PacyeTbl MPOYHOCTU 3TUX KOHCTPYKLMIA cnedyeT BbINOAHATL MeToAamu TeopuUM YMPYyroctu C y4yeTom
COBMECTHOW paboTbl CTa/IbHbIX OMOPHbIX AeTanei U 6EeTOHHOro OCHOBAHMA.

®dunbTpauMOHHbIE pacyeTbl NIOTUH

8.19. PacueTbl 06uein punbTPauMOHHON MPOYHOCTM TPYHTOB OCHOBaHMA c/ieayeT NPoM3BOANTb NP
OCpeAHEeHHbIX rpagMeHTax Harnopa B pacyeTHol obiactn punbTpaumm B cootsetctamnm ¢ ClM 23.13330.

8.20. PacyeTbl MECTHOM NPOYHOCTM NPOTUBOPUALTPALMOHHbIX 3/IEMEHTOB NIOTUH (NOHYpa, 3ybbes,
MHBbEKLIMOHHOM 3aBecbl) U FPyHTa OCHOBaHUSA cieayeT NnpoussoauTb B cootseTctBum ¢ CMN 23.13330 npwu
KPUTUYECKMX rPaSMeHTax Hanopa:

Ha y4acTKe BbIXxoAa pUNbTPALMOHHOIO NOTOKA B HUXKHUI Bbed 1 B ApeHarkHble YCTPOICTBa;

Ha rpaHuLe HeOAHOPOAHbIX FPYHTOB;

B MeCTax PacnonOXeHUA KPYMHbIX TPELLWH;

Ha rpaHuLEe Mep3/biX U TasbiX MOPOA (B OCHOBaHWUN U beperax);

Ha y4acCTKax pacnonoXeHWA OCTPOBHOM Mep310Tbl.

8.21. TMlpoBepKy OTCYTCTBMA BbICAYMBAHMA MNOA3EMHbIX BOJ HA CKAOHbI W NOATOMN/EHMA



OKpYrKaloLLet COOPYKEeHUEe TeppUTOPUN cneayeT NPon3BoaMUTb NOCPEACTBOM CONOCTaBAEHUA PACYETHbIX
N OONYCTUMBbIX YPOBHEN AeNpPeCcCUOHHON NOBEPXHOCTU GUNbTPALLMOHHOMO MNOTOKA.

8.22. dunbTpauMoHHbIe pacyeTbl Tena NA0TUHbI U OCHOBaHMA AoNycKaeTcA B 60/bLLIMHCTBE CNyYyaeB
BbINO/IHATb, cuMTas GUABLTPALMIO NOAYMHAIOLWENCA IMHEMHOMY 3aKOHY W PeXUM ee YCTaHOBUBLUMMCS.
Mpu O6bICTPO M3MEHSIOWMXCA YPOBHAX BOAbl B Obedax pacyeTbl cnepyer BbINOAHATL NpPU
HeyCTaHOBMBLLUEMCA pexume ¢unbTpaumn. MNpu pacyeTax GUAbTPALUM B TPeLMHOBATbIX HGopTax M
OCHOBaHMAX HEOBXOAMMO PacCMaTPUBATb BO3MOXKHOCTb BOSHUKHOBEHUA TYypPOyneHTHON duabTpaumm.

8.23. XapaKTepucTMkn OUAbTPALMOHHOIO MOTOKa (YPOBHM, [AaB/AEHMA, TPaAWEHTbl Hanopa,
pacxogbl) ana nnotuH |, 1l n lll KnaccoB HagnexxuT onpegensatb pacyetom. Mpu 3TomM Aonyckaetcs
NPUHMMATL 3a4a4y:

ON5 PYCNOBbIX Y4AaCTKOB NAOTUHbI - LiBYMEPHON B BEPTMKA/bHbIX paspesax;

Ans 6eperoBblX Y4aCTKOB - ABYMEPHOW B MJIaHE U B BEPTUKANbHbIX pPa3pesax no JANHMAM TOKa.

[Ona nnotuH IV Knacca v npy npegsaputenbHbix pacdetax naoTuH I, Il n Il kKnaccos xapaKTepucTnku
dUNBbTPALMOHHOIO MOTOKA AO0MNYCKaeTcs onpeaenAtb NPUBMMKEHHbIMW aHANUTUYECKUMN MEeToAaMMU
(KoadduMLUMEHTOB conpoTUBNEHUIA, dparMeHTOB 1 Ap.).

8.24. Mpu onpeaeneHNN XapakTepUCTUK OGUAbTPALMOHHOIO MOTOKA HEeobXoAUMO Y4UTbIBaTb
BANAHME:

ApPeHaXHbIX U NPOTUBODUIbTPALMOHHBIX YCTPOCTB;

NONOCTEN N PaCLUMPEHHbBIX LUBOB HA KOHTAKTe C OCHOBAHMEM M NOTEPH B TeNe NAOTUHDbI;

BOAOMNPOHMLAEMOCTN BETOHA U CTPOUTE/bHbIX LLBOB;

HanpAXeHHo-4edOPMUPOBAHHOIO COCTOAHUA OCHOBAHMA U Tena NOTUHbI;

TemnepaTtypbl NOA3EMHbIX BOA Y UX MUHEPANN3ALLNK;

TeMNepaTypHOro pexKMma OCHOBaHMA M €ero MnporHos3a M W3MeHeHUA GUAbTPaALMOHHBIX
XapaKTEePUCTUK FPYHTOB BO BPEMEHMU.

Mvapasanyeckue pacyeTtbl U UccnefoBaHNA NNOTUH

8.25. [uapaBanuyecknme pacyeTbl UM UCCNEO0BAHUA  BOLOMNPONYCKHbIX  (BOAOCOPOCHBIX,
BOL0BbIMYCKHbIX U BOAOCMYCKHbIX) COOPYKEHWIA BbINOJHAOTCA A7 YC/0BMIA NPOMYCKA CTPOUTENbHBIX U
3KCNyaTaUMOHHbIX PaCXOA08 C LeNbio:

onpeaeneHuna NPonyckHon cnocobHocTy;

060CHOBaHMA PaLMOHANbHbBIX O4ePTaHUIA, PA3MEPOB U KOHCTPYKLMIA BOAONPOBOAALLMX TPAKTOB U
MX MexaHu4Yeckoro obopyaoBaHus;

YCTaHOBNEHMA PEXKMMOB TEYEHUA NPU PA3INYHBIX PACXOAaX, YPOBHAX BEPXHErO U HUKHEro bbedos
N OTKPbITUAX 3aTBOPOB;

obocHoBaHMsA cnocoboB conpaxkeHua bbedoB U ralleHna sHepruu;

obocHoBaHMA cnocoboB 6opbbbl cO COOMHOCTLIO TeYEHNS B HUXKHEM bbede;

onpeaeneHna TMAPOSUHAMMUYECKMX HArpysok W BO3LEWCTBMIA HA 3NEMEHTbl TPaKTOB W
MexaHun4yeckoro obopyaoBaHus;

060CcHOBaHMA cnocoboB Nponycka baa, Wyrn, copa v Apyrux naaBatowmx Ten;

MPOrHo3a MecCTHbIX M 06wWmx aebopmaumii pycen B bbedax (BKAOYAA 3auieHMe U 3aHeceHue
BOAOXPAHW/IMULL) U UX BJMSAHMA HA USMEHEHWE 3aBUCMMOCTU YPOBHEN BOAbI OT pacxonoB;

pa3paboTKM MeponpUATUA NO 3almUTe OT OMACHOrO Pa3BUTUA MECTHbIX HaMbIBOB, KaBUTaLUKU U
KaBMTaLMOHHOM 3p03nKN 1, B HEOBXOANMBIX Cy4anX, meponpusaTuii no 6opbbe ¢ HUMU;

060CHOBAHMA PaLMOHa/IbHbIX CXEM MaHEBPUPOBAHMA 3aTBOPAMMU;

060CcHOBaHMA cnocoboB NpPonycka HaHOCOB;

pa3paboTKM MeponpUATUIA MO 3aLLMTE COOPYKEHNN U 060pYyA0BaAHMA OT abpasnBHOro N3Hoca.

8.26. uapaBanuyeckne pacyeTbl U UCCAELOBaHUA HAANEXWUT MPOBOAWTb Ha OCHOBHOW M
noBepoYHble pacyeTHble Clydaun, yctaHaBamBaemsble cornacHo Cl 58.13330.

Jpyrve pacyeTHble c/lydam MoryT 6bITb MPUHATLI NPU HagexKalem 060CHOBaHUW.

8.27. [na o060CHOBaHMA TEXHMYECKUX pPeLlleHni, NPUHMMAEMbIX MPU NPOEKTUPOBAHUK
BOZONPOMYCKHbIX YCTPOMCTB nAoTuH | 1 |l Knaccos, B AOMNOAHEHWE K pacyeTam cienyeT NpoBOAMUTb
rmgpaBaMyecKkme UccaefoBaHuA C UCNO/b30BaHMEM GU3NYECKUX Mogeneil.



9. beTOHHble 1 Kene3obeToHHbIEe NAOTUHbI
Ha HECKa/IbHbIX OCHOBAHMNAX

KOHCTpYMpOBaHMe NNOTUH N UX 3/TIEMEHTOB

9.1. KoHcTpynpoBaHMe BOAOCOPOCHbIX BETOHHbIX U Kene306eTOHHbIX NOTUH U UX SN1EMEHTOB Ha
HeCKa/IbHbIX OCHOBAHUAX CAeAyeT BbINOHATb B COOTBETCTBMM C TPeb60BaHUAMM pa3zena 6 U yKasaHMAMM
HacTosLLero pasaena.

9.2. B BOAOCOPOCHbIX DETOHHbIX U KenesobeTOHHbIX MAOTMHAX Ha HeCKanbHbIX OCHOBAHMSAX
HaA/MEXUT Pa3INYaTb CNeaytowe OCHOBHbIE 3N1eMEHTbI (PUCYHOK 8):

bYHOAMEHTHbIE NANTDI;

6bIKM 1 ycTOU;

BOAOC/NNBbI U TNYBUHHbIE (A0HHbIE) BOAOCOPOCHI;

AedopmaLMOoHHbIe WBbI U UX YNIOTHEHUS;

Bogoboi, pucbepma, nepexogHoe KpenieHue;

NPOTUBOGUALTPALMOHHbIE YCTPOCTBA (MOHYpP, LWNYHTbI, 6YpO6ETOHHbIE CBauM U CTEHKM, 3ybbs,
NpPOoTUBOGUNBLTPALMOHHbIE 3aBEChHI);

ApeHaXHble yCTponcTBa.






1 - na3 peMOHTHOrOo 3aTBOpPa; 2 - Na3 paboyero 3aTBOPA;
3 - NPOMEXKYTOUHbIN BbIK; 4 - ApeHarkHas ranepesn; 5 - HA30BOM
Y4YacToK pyHAAMEHTHOM NAKUTLI; 6 - raCUTENN SHEpPruu;

7 - Bogoboi; 8 - pucbepma; 9 - Kosw; 10 - nepexogHoe
nedopmunpyemoe KpenaerHue; 11 - ropnsoHTaNbHbIN ApeHaxK Boao6os
n pucbepmbl; 12 - gpeHarkHble Konogubl; 13 - 06paTHbIN GUNbTp;
14 - BepTUKaNbHbIN ApeHaXK OCHOBAHMS; 15 - ropM30oHTa/bHbIN
ApeHax PyHAaMeHTHOMN NAnTbl; 16 - BEPXOBOWM NOAN/IOTUHHbIN
WNYHT; 17 - ropM30HTaIbHBIN APEeHaX NOHYypa; 18 - NOHYPHbIN
WwnyHT; 19 - HagwnyHToBas 6ankKa; 20 - KpenneHne NPUrpysKu;
21 - npurpysKa NoHypa; 22 - aHKepHbI NOHYP; 23 - TMOKKUIA
Y4YacTOK aHKepPHOro NoHypa; 24 - BepXxoBOM y4acToK
dyHAamMeHTHOM naunTel; 25 - Bogocaus; 26 - rpebeHb BOAOCIMBA

PucyHok 8. OTgenbHble 4acTu U 31eMEHTbl BOAOC/IMBHOM MIOTUHbI
C aHKEPHbIM NOHYPOM Ha HECKA/IbHOM OCHOBAHMUMU

9.3. BopocbpocHble 6eTOHHble W Kenes3obeTOHHble MAOTUHbI HA HEeCKaNbHbIX OCHOBAHMAX
pa3buBatoTca TEMNEPATYPHO-0CAAOUYHbIMM LWBAMM HA CeKumU. JanHa CEKUMI 3aBUCUT OT BMAA FPYHTOB
OCHOBaHMA, €ero OAHOPOAHOCTM U onpeAenAeTcA Ha OCHOBAHUM  TEXHWUKO-3KOHOMMYECKOTO
CONOCTaB/IEHMA BapNaHTOB.

TemnepaTypHO-0CaA04HbIE WBbI YCTPAUBAOTCA, KaK NPaBuao, No ocK HbIKOB.

Mpv oAHOPOAHOM OCHOBAHWMWM AOMYCKaeTcA He pa3buBaTb NAOTUHY Ha CEKLMW, yCTpamBaa B
OTAEeNbHbIX CNYYasX WBbI-Hagpes3bl.

9.4. 3arnybneHune dyHAAMEHTHOW NAUTbI NAOTUHLI B OCHOBaHWE CneayeT yCTaHaBAMBATb C YYETOM
TpeboBaHWUI CTaTUYECKOM YCTONYMBOCTH, TMAPABANYECKUX U GUABTPALLMOHHBIX YCIOBUIA.

Mpn HeobxoaAMMOCTM creayeT npenycmaTpuBaTb YCTPOMCTBO HM30BOro 6eToHHoro 3yba wau
HWU30BOrO LWMYHTOBOMO OFpaXKaeHus.

9.5. Topeu, dyHAAMEHTHOMN NAUTLI NAOTUH C MOHYPOM U3 CBA3HbLIX FPYHTOB CAeAyeT NPOEKTUPOBATL
HaKNOHHbIM B CTOPOHY BepxHero bbeda.

B npegenax cekuuu nNAOTMH creayeT npeaycMaTpuBaTb KECTKoe coeguHeHne OblKoB C
dyHOAamMeHTHOMW nauTol. J[JlonycKaeTtca npeaycmaTpuBaTb pasfesibHOoe BO3BeAeHMe OblKOB M
dYHOAAMEHTHOMN NAUTLI C NOCAeAYOWMM OMOHOIMYMBAHUEM LUBOB.

9.6. ConpsAratolmii ycTol, BXoAALMI B cocTaB beperoBoi cekumm naoTUHbI, CheayeT pacnonaraTb,
KaK npasu/io, Ha obuel c 6beperoBoi cekumein dyHAameHTHOM nanTe. [JonycKaeTcsa ConpAratoLmnii yctomn
NPOEKTUPOBATbL B BUAE NOAMNOPHOM CTEHbI, MPU 3TOM B TEMMNEPATYPHO-OCALOYHOM LUBE MENKAY YCTOEM,
BOAOC/IMBOM N GYHOAMEHTHOM NAUTOM AONKHbI NPeAyCMaTPMBaTLCA YNNOTHEHMA.

9.7. Conpsaratowue ycTom B npeaenax noHypa, Bogobos u pucbepmol cnesyeT NpoeKTMpoBaTh B
BMAE NOAMOPHbIX CTEH.

9.8. Mpy NPOEKTUPOBaAHMUM MNOTWUHbLI, B 33aBUCMMOCTM OT MpoJsieTa BOAOC/AUBHbLIX OTBEPCTUNA,
KAMMATUYECKUX U UHXXEHEPHO-TEO/IOTMYECKMX  YCNOBUW  paliOHa  CTPOMTENbCTBA  creayet
npeaycMmaTpuBaTb ¥KEeCTKYI0 3afe/Ky BOAOC/IMBA B ObIKM AN YCTPOMCTBO MEXAY HUMMU TeMNepaTypPHbIX
LIBOB, MPOPE3alOLLMX BOLOCAMB B NIOCKOCTM BOKOBOM rpaHu Bbika oT rpebHA A0 Bepxa GyHAAMEHTHOM
nauTbl. MpK BOJOCAMBHBIX OTBEPCTUAX NposeTom H6onee 30 M cneayeT NpeaycmMaTpuBaTtb YCTPOMUCTBO
TeMMepaTypHbIX WBOB B Te/le BOAOC/IMBA.

9.9. MybuHHble BOAOCOPOCHI MAOTUH Ha HECKaNbHbIX OCHOBAHMAX HAA/EXUT MPOEKTUPOBATL B
BMAE 3aMKHYTbIX *Kene300eTOHHbIX pam.

9.10. Mpwn NpOEeKTUPOBaHMM BOAOCOPOCHBLIX MAOTUH Ha HECKasJbHbIX OCHOBaHMAX B KayecTBe
OCHOBHOM ¢Oopmbl conpsikeHnss bbedoB cneayeT NPUHUMATb [OHHbIA pPEeXMm C 3aTOMJIEHHbIM
rMAPaBAMYECKMM NPbLIXKKOM, NpeaycmaTpmBasn B HEOBXOANMMBIX CyYasx YCTPOMCTBO racutesniei sHeprum
W paccekaTesieit NOTOKa.

9.11. MNpun AOHHOM pexume conpaxkeHua 6bedoB B KaYeCTBE OCHOBHbLIX HaANEXUT MPUHMMATb
cnepyowme TUMbl racuTenen aHeprum:



cniowHas BoAobo0lMHan CTEHKa;

BOA060MHbIN KONoAeL,

BOL000MMHaA CTEHKA C PacnoOXKeHHbIM HUXKeE Hee HEernyboKMM BOA0OOMHBIM KONoALEM;

npopesHas Bogob0MHasA CTEHKa;

racutesib B BUAE HECKOJIbKMX PAAOB LWaLLeK Uan NUpPCos;

KOMBOWHMPOBaHHbIE U3 Pa3HbIX TUMOB racuTenem.

KOHCTpYKUMA racutena U ero pasmelleHne Ha Boaoboe HapAdy C ralleHUMem SHEePrumn LOSXKHbI
obecneumBaTb YCTOMYMBOCTb MOTOKA M MCKAKOYATb OMACHOCTb BO3HMKHOBEHMA COOMHbIX TeYeHUM.
KaBuTaLMoHHaa 6e30nacHOCTb racuTenen AoKHa 06ecneynsaTbca MCNOb30BaHUEM UX BE33PO3NOHHbIX
$opm 1 060CHOBAHHbIM UCCAEA0BAHUAMMU YCUIEHUEM OT CXHATOrO CeYeHus.

9.12. OKoHuaTesNibHbIA BbIOOP pexuma conpaxeHua 6bedoB HEOOXOAMMO BbINOMHATL Ha
OCHOBaHMMN TEXHUKO-3KOHOMWYECKOro CPaBHEHUSA BapWaHTOB. Bbibop 40MKEH NPOU3BOANUTLCA C YYETOM
pasmeLLeHUsa U PpasMepoB M’MAPO3IEKTPOCTAHLMHN, CYLOXOLHbIX U APYTUX COOPYKEHUMN, FTYOUH B HUKHEM
6bede, KOHCTPYKUMM BOA0OOA, pucbepmbl M NepexodHbiX KpenaeHui, YCcloBUMN BO3HUKHOBEHUSA
KaBuTaumMm, c6OMHOCTM TeyeHUa M NporHosa gedopmauuii pycsia B HUKHeM bbede npu HammeHee
6naronpuATHLIX cxemax paboTbl BOAOCOPOCOB, a TaK¥Ke YC/0BMIN NPOMNYCKa CTPOUTE/IbHbIX PacXoA0B.

9.13. AnnHa u npoduab pucbepmbl, KOHCTPYKLMA MNEPexoAHOro KpenneHua oT pucbepmbl K
He3aKpenjaeHHOMY Pycay AOJIXKHbI ONpeaensaTbcs Ha OCHOBE TEXHWMKO-3KOHOMMUYECKOTO CONOCTaBNeHUn
BAPMaHTOB, C y4eTOM ObecrneyeHns HepasMblBalOLLMX CKOPOCTEN MOTOKA B Hayase He3aKpensjeHHoro
pycna.

9.14. Ana nnotuH |, Il v Il Knaccos pucbepmy cneayeT NPOEKTUPOBATb, Kak NPaBuao, B BUAe NAnT
N3 MOHOJIMTHOTO BeTOHa UK KenesobeToHa.

Ona nnotuH IV Knacca pucbepmy fonycKaeTca npeaycmaTpueBaTtb B BUAE KaMEHHOM Habpockw,
rabMOHHbIX CETOK, COOPHbIX OETOHHbLIX WU Kene30b6eTOHHbIX MAUT, COeAMHEHHbIX MeXKay coboi
apMaTypoi, MeTaNIMYECKUMU NANTAMM.

9.15. TonwmHa namt Boao6os 1 pucbepmbl onpeaenseTca pacyeTom U3 ycioBua obecneveHmna mx
NMPOYHOCTU U YCTOMYMBOCTM C YYETOM OCPEAHEHHbIX WM MNyNbCaLMOHHbIX HarpysoKk. Heobxoaumo
npeaycMaTpmBaTb paspesky MAUT TemnepaTypHO-OCaZO0YHbIMM LWBAMWU, APEHUPOBAHME MNOLMNANTHOM
obnactu, yCcTpoCTBO APEHAXKHbIX KONOALEB M Ap.

9.16. TUN M KOHCTPYKLMIO ApeHa)ka NoAnJuTHOM obnactu Boaoboa u pucbepmbl, pasmepbl U
pasmeLlleHne gpeHarKHbIX KOMoALEB ciesyeT BbIOMPaTb B 3aBUCMMOCTU OT BEJIMYUHDLI U pacnpeseneHmn
rMMAPOANHAMMYECKOTO AaB/IEHMA NPU PA3ANYHbIX COPOCHBIX pacxoaax Yepes NAOTUHY. Mpr 3TOM A0MKHbI
6bITb MCK/IOYEHbI BO3HUKHOBEHME BbICOKOIO OCPEeAHEHHONO U My/bCaLlMOHHOIO AaB/eHUs B MOANNTHOM
obnactn n cyddo3noHHbIe ABNEHMA B 06paTHOM PUAbTPE N NOACTUNAIOLWEM FPYHTE.

JonyckaeTca ycTpamBaTb 3aKpbITble NOAN/INTHbIE APEHaXKWN C BbIBOAOM PpUAbTPYIOLLENCA BOAbI B
COMpAratoLWMX YCTOAX, Pa3ge ibHbIX CTEHKaX, OblKax.

BbINycKM gpeHa)ka A0JIXKHbl Pa3MeLLLaTbCA B 30HaX MOHMMEHHOTO AaBNEHUA, HUXKE MUHUMAJIbHOTO
YPOBHSA HUKHero bbeda.

B pncbepme 13 cOOPHbLIX NAWUT APEHAXKHbIE KONOAUbI AONYCKAETCA HE YCTPanBaTb.

9.17. B KOHUe HETOHHOro KpenaeHua caeayeT NpesycMaTpmMBaTb YCTPOWCTBA B BUAE BEPTUKANbHOM
CTeHbl, NPeAOXPaHUTE/IbHOIO KOBLLA, MePexoaHOro AebopMnpPyeEMOro KpenaeHnsa Uan codeTaHmsa U3 3STUX
KOHCTPYKLMI (pUCYHOK 8).

9.18. BepTuKanbHble CTeHbl B KOHUe pucbepmbl unan Bogobos (B Buae OETOHHOU UK
Kene3obeTOHHOM CTeHbl, LWMYHTOBOW CTEHbI NMAOCKOM N AYEUCTON KOHCTPYKLMU, PAXKEN, 3aN0NHEHHbIX
KaMHeM U Ap.) cnefyeT NPOeKTUPOBaTb Ha BClO ryOMHY BO3SMOXKHOIO pa3mbiBa rpyHTa. [Jonyckaetca
YyCTpanBaTb BEPTUKANIbHYIO CTEHY HEe Ha MOJIHYH TAyOMHY pasmbiBa C Y4aCTKOM NEPEXofHOro
aebopMmnpyemoro KpenaeHus 3a Hell.

9.19. MNepexogHoe aedopmUpyemoe KpensieHUe HAZNEXUT NMPOEKTUPOBaTb B BUAE OTAE/bHbIX
6ETOHHbIX UK KeNe306eTOHHbIX NAUT, LWAPHUPHO CBA3AHHbIX MeXay cob0l MaM ¢ KoMNeHCaLMOHHbIMM
CBA3SIMM; W3 TPAaBUMHOMW WMAN KaMeHHOW HAbpOCKM; rabuOHHbIX, GALIMHHBIX KPEenaeHUuh WAN WHOM
KOHCTPYKLMMU TIODAKOB C NPUrPY3KOMA UX KAMHEM UK TpaBUEM, a TaKXKe B BUAE COYETAHUA 3TUX TUMOB
KpenaeHun.

Tun KpenneHus cnedyeT BblIOMpPaTb HAa OCHOBAHMM CPABHEHMA TEXHUKO-IKOHOMMWYECKUX
rnoKasartenein pas3paboTaHHbIX BAPMAHTOB C YYETOM FMAPABANYECKUX YCIOBUIN, AOMNYCTUMOM F1yOUHbI



pasmbiBa M ApYyrMx GaKkToOpoB, B HaCTHOCTU, C Y4ETOM BO3MOKHOIO KPUOFeHHOro NyYeHnsa rpyHTOoB.
MoA3eMHbI KOHTYP

9.20. Mopg3emMHbIi KOHTYP BETOHHbIX U Ke/fe306eTOHHbIX NAOTUH Ha HeCKa/ibHbIX OCHOBAHUAX B
3aBMCMMOCTM OT WHMKEHEPHO-Te0NOTMYECKUX WU TEOKPUONOTMYECKUX YC/IOBUIM NPOEKTUPYETCA U3
cnepyowmx KOHCTPYKTUBHbIX 3/1EMEHTOB:

NnoHypa;

BEPTUKA/IbHOM Nperpagbl B BUAE WNYHTA, 3y6a nam npoTneodmabTPaLMOHHOM 3aBeChl;

LpEeHarka ropM30oHTA/IbHOIO NN BEPTUKAbHOTO.

9.21. HagneunT paccmaTpmBaTb Cleaytolme OCHOBHbIE CXEMbI MOA3EMHONO KOHTYpa:

1 - 6e3gpeHarkHble PyHAAMEHTHAA NANUTA U NOHYP;

2 - TOPU30HTa/IbHbIN ApeHaXK GYHAAMEHTHOM NIUTDI;

3 - ropM30HTaNbHbIN ApeHaX nod GyHAAMEHTHOM NANUTOM U NOHYPOM;

4 - BepTUKabHaA Nperpaaa, nepecekaolllas BOAONPOHMLLAEMOE OCHOBaHMeE Ha BCIO ero rnybuHy;

5 - coyeTaHuWe M3 MOHypa, BEPTUKA/bHOW MNperpaabl, He AoOXoAAllel A0 BOAOHENPOHULAEMOro
CNofA, U ApeHarka, yCTpauBaemoro 3a BepTMKaAbHOW Nperpaaoi.

MpW HaNANYMM B OCHOBAHMUM MJIOTUHbI NEPEMENKAIOLLMXCA C/IOEB NecYaHbIX U IMNUHUCTLIX TPYHTOB, a
TaK»Ke HaMnopHbIX rPYHTOBbLIX BOA C/leAyeT paccMaTpuBaThb LeecoobpasHOCTb YCTPOMCTBA B NOA3EMHOM
KOHTYpEe NAOTUHbI Kpome ApeHaxka nod GyHAaMEeHTHOMN NAUTON ryOUHHbIX APEHaXKHbIX CKBAXKUH.

9.22. Cxemy 1 cnegyeT NPUMEHSTb MPU PACMOIOKEHUM NAOTUHbI HA NecYaHbIX FPYHTax U ryboKom
(6onee 20 m) 3aneraHnn Bogoynopa B cayvanx, Korga obuias ycToMYnMBOCTb COOPYKEeHUA obecneynBaeTca
6e3 cneumnanbHbIX MEP MO CHUMXEHUIO PUNLTPALMOHHOIO AABAEHMA, @ NO YCNOBUIO GUNLTPALMOHHOM
YCTOMYMBOCTU TPYHTOB OCHOBaHMA TpebyeTcAa npeaycMaTpuMBaTb YOJAUMHEHHbIM NOA3EeMHbIA KOHTYp. B
OCTaNbHbIX C/TlY4aAX NPU YKa3aHHbIX Fe0/IOTMYECKUX YCIOBUSAX HASNEKNUT NPUMEHATb CXemy 2.

Cxemy 3 cneayeTt NPUMEHATb MPU HaJIMYMU B OCHOBAHWUWU TIMHUCTbIX FPYHTOB, Tpebyowmx ans
obecneyeHns yCTOMYMBOCTM COOPYKEHNS HA CABUT MPUMEHEHMA aHKePHOro NoHypa. MNpu aTom sBnaeTcs
06A3aTeNbHbIM YCTPOMCTBO NMOHYPHOTO LWNYHTa UK 3yba.

Cxemy 4 HagneXxuT NPUMEHsTb NPU 3aneraHnu BoAoynopa Ha rnybuHe He 6osiee 20 m. B aTom
Cny4Yae NOHyp AOMNYCKAaeTca He NpeaycMmaTpuBaThb.

Cxemy 5 cnegyeTt NnpUMeHATb 15 NAOTUH C Hanopom 6onee 10 m, BO3BOAUMBIX Ha CPeaHMX No
NPOHULLAEMOCTU FPYHTAX.

MoHypbI

9.23. MNoHypbl NO KOHCTPYKLUM caeayeT NPUHUMATb:

KECTKMMU - B BUAE NOKPbITUI N3 BeTOoHa U Kene3obeToHa;

TMOKUMW - BbIMNOJAHEHHbIE W3 TPYHTOB, acdanbTOBbIX, MOJMMEPHbIX WU APYrMX MaATepuasnos,
oTBevaloWmx TpeboBaHUaM aAedOPMaATUBHOCTM, BOLOHEMPOHULLAEMOCTH, MPOYHOCTU, CTOMKOCTU K
XMMUYECKOW arpeccuu;

CMELLAHHOM KOHCTPYKLMK U3 TMOKOTO U KECTKOIO Y4aCTKOB (aHKepHbIe MOHYpbI).

9.24. KoadpdpuumeHT punbTpaumm noHypa AonKeH bbiTb B 50 1 6onee pa3 meHblue KoadpdpuuymeHTa
duabTpaLmMm rpyHTOB OCHOBAHMUA.

BogoHenpoHuuaembie NOHYpbI cnegyeT NnpeAycMaTpmMBaTh NP rPyHTax OCHOBAHWA U3 [JIMHbI NN
CYT/IMHKOB.

ManoBogonNpoHMULaemMble MOHypbl (¢ Koadduumentom ¢unbtpaunn K < 107 M/CyT ) - npu
necyaHbIX rpyHTax M cynecsx.

Ona nnoTuH IV Knacca NoHyp A0NYCKaeTca ycTpansaTh NPEMMYLLLECTBEHHO U3 MECTHbIX MaTeprasios
(cyrnuHKoB, rvH, Topda, pasNoKuBLIEroca He MeHee Yem Ha 50%).

9.25. [OnAuHy noHypa chneayeT YCTaHaBAMBaTb Ha OCHOBaHMM Pe3yNbTaTOB  PacyeTos
GUNBbTPALMOHHOM NPOYHOCTU FPYHTA OCHOBAHMA U YCTOMYMBOCTM NAOTUHbI.

>AH,

9.26. TonwmHa rpyHTOBOro NOHypa ly O0JIKHA ObITb l, a¥n /lcr,m , HO He meHee 0,5 m,



AH

roe we - TOTEPSA HaMopa OT Hayana MNoA3eMHOro KOHTypa (oT BepxHero 6beda Ao
paccMaTpMBaemMoro BepTUKabHOro ceveHms NoHypa);

cr,m - KPUTUYECKUIN CPedHUN TpagueHT Hamnopa Ans maTepuasna MnoHypa, onpeaensiembliii B
cootBetcTBum ¢ ClM 39.13330;

Vn -cm. 8.11.

9.27. TMbKMe BOAOHENPOHMLAEMbIE MOHYPbLI CledyeT MPUMEHATb NPU BO3BEAEHWW MIOTUH Ha
FPYHTax CO 3HAYWUTENbHOM W HepaBHOMEPHOM AedOPMMPYEMOCTbIO (N1eCCOBbIX, MPOTAaMBAIOLIMX,
CUNBbHONBLAMUCTLIX U T.M.) U NPOEKTUPOBATL:

NIUTbIMK - U3 NOCNeA0BaTe/IbHO HAHOCUMBbIX C/IOEB INTOMO TMAPOU30NALMOHHOIO maTepuana c
NPOKNAAKOM apMUPYIOLLEN PYIOHHOW CTEK/IOTKAHW;

OK/JIEEHHBIMM - U3 PYNOHHBIX TMAPOM30NALMOHHLIX MaTePMANOB B HECKOJIbKO CNOEB, NepeKpbIBan
KaXKAbIM C/IOEM CTbIK HUKEPACTONOMKEHHOIO C0A.

9.28. beToHHble MOHYpbI c/eayeT NPOEKTUPOBATL B BUAE NIUT C TMAPOM30ALMEN NO HAaNOPHOM
rPaHU 1 YNJIOTHEHUEM LBOB MEXAY NAMTaMM U MeXAy MOHYPOM M rPaHUYaLLMMKN COOPYKEHUAMM.

Ona nnotuH IV Knacca npu cnabogedopmmpyemblx rpyHTax OCHOBaHUA AOMyCKaeTca NPUMEHATb
6eTOHHble MOHYypbl 6e3 rMApPOUN3oNALMOHHOIO MOKPbITUA. B 3TOM cnyyae TONWMHY MOHypa cieayet

J =

onpeaensaTb N0 KPUTUUYECKOMY CpeAHEMY FPaMEHTY Hanopa ana 6eToHa e, m 30 .

9.29. AHKepHbI NOHYpP, KaK NpaBuUao, caeayeT NpeaycMaTpmBaTh 414 NAOTUH, PACcNOIOKEHHbIX Ha
FIMHUCTBIX FPYHTaX.

KecTkMe y4acTKM aHKepHOro NoHypa caeayeT NPOeKTMPOBaTb B BUAE Xene306eTOHHOW NANTbI €
OKJIEEHHOM WAN NUTON TMAPOU3ONALMEN U C BbIMyCKamMM apmaTypbl, 3aZe/1biBAEMOM B aHKepyemoe
coopyKeHue.

MBKNIM y4aCcTOK J0MKEH BOCNPUHUMATD BCe AedopmaLnm (CABUT M OCAAKY), BO3HUKAKOLWLME B MeCTe
KOHTaKTa C aHKepyeMbIM COOPYKEeHMEM, U COXPaHATb NPU 3TOM NOHYI0 BOAOHENPOHULLAEMOCTb.

9.30. AN NOHYpOB BCEX BUAOB, 3a UCKAOUEHMEM DETOHHbIX, CAeAyeT npeaycmaTpmuBaTb NPUTPY3KY
UX TPYHTOM, NpPEeAOXpPaHAEeMbIM OT Pa3MbiBa KpenieHMem B BuAe BETOHHbIX MAMT WAM KaMeHHOM
HabpocKu.

9.31. MNoAroToBKY OCHOBaHWs NoA NMOHYpP HE0bX0AMMO NpeaycMaTpmuBaTh:

ONA NOHYPOB M3 MECTHbIX MaTepuasioB MPU MecCYaHblIX M CynecyaHbIX FPYHTaX OCHOBAHMA -
YNAOTHEHMEM MOBEPXHOCTM OCHOBAHWA; B C/Ay4yae KPYyNnHOOOG/JOMOYHbLIX FPYHTOB OCHOBAHWA - B BUAE
necyaHOro NePexoaHoOro c1oA ToAWMHON He meHee 10 cw;

AN 6ETOHHOIO MM @aHKEPHOTO NOHYPOB - YNJI0THEHMEM NOBEPXHOCTU OCHOBAHMA U YKNAAKOM coA
6eToHa TONWMHOMN 5 - 10 cm;

A5 NOHYPOB M3 acdhanbTOBbIX MAWN MNONMMEPHbBIX MAaTEPUANOB - NYTEM YKNAAKM CNosa WebHA nam
rpasusa, NPONUTAHHOro BUTYMOM, UK cioa 6eToHa ToAwWwmMHOM 5 - 10 cm.

9.32. B conpsaeHusax MoHypa C MNJOTMHOM, C NOAMOPHbIMU CTEHAMM, C Pa3aes/ibHbIM YCTOEM, C
MOHYPHbIM LWNYHTOM W B COMPSMKEHUAX OTAE/IbHbIX CEKUMI MOHypa Mexay coboil Heobxoammo
npeaycmaTpmBaTb YNAOTHEHMA COrnacHo 6.29 - 6.31. Mpu BbIbOpe KOHCTPYKUMIA YNIOTHEHUN cnepyeT
YUYMTbIBaTb BE/IMYMHbBI BO3MOXHbIX Aedopmaumnii rpaHUYaLLMX COOPYHKEHWUA.

LLinyHTOBbIE 3aBECHI

9.33. Buag, wnyHTa (METanAn4Yeckoro, KenesobeToHHOro WAM AepeBAHHOro) AN YCTPOMCTBA
WINYHTOBOW 3aBecbl cneayeT BblIOMPaTb B 3aBUCMMOCTU OT WHMKEHEPHO-TEO/I0TMYECKUX YC0BUIA,
pacyeTHOro Hamopa 1 rybuHbI NOrpyKeHU.

Mpun ycTpoiCTBE LWNYHTOBOM 3aBecbl B MepP3/blX T[PyHTax OCHOBaHMA HeobxoaAnmo
npegycmaTpusaTb NpefBapuTesbHOe OTTauBaHWe rPyHTOB.

MeTananyeckui WNyHT g5 NAOTUH, BO3BOAUMBIX B CEBEPHON CTPOUTENBHO-K/IMMATUYECKON 30He,
[O/IKEeH oTBeYaTb TPebOBaHUAM XNaA0CTOMKOCTH.

9.34. O6wyto rNybuHY MNOrpysKeHus LWnyHTa cnegyeT NPUHMMATb He MeHee 2,5 M, a raybuHy
MOrPyKeHus WNYHTa B BOAOHENPOHULL@EMbI C/IOM - HE MeHee 1 M.

9.35. lMepenaya CUIOBbIX HArpy3oK OT COOPYKEHMA Ha NPOTUBOGMIbTPALMOHHbLIE LIMYHTOBbIE



3aBecbl He JonycKaeTcs.

9.36. BepxoBylo NOANNOTUHHYIO LWIMNYHTOBYIO 3aBecy cneAyeT npeaycMaTpuBaTh NpPW OTCYTCTBUM
noHypa.

MprMmeHeHMe 6e3WnyHTOBbIX CXeM NOA3EMHOIO KOHTYPa A0MYCKAETCA B C/ly4Yae HECBA3HbIX FPYHTOB
OCHOBaHMA NPY HAIMYMU NOHYPA UK NPY 3arnybeHNN NOA0LWBbI BEPXOBOro 3yHa GyHAAMEHTHOMN NAUTLI
B BOJOHENPOHWUAEMble TPYHTbl M nNpu obecrneyeHuu HU30BbIM 3yH6OM OYHAAMEHTHOM MAUTDLI
dGUNBbTPALMOHHOW NPOYHOCTU OCHOBAHMUS.

9.37. Mpu NpMMEHEHWM B NOA3EMHOM KOHTYpPE NAOTUHbI BUCAYMX (HE JOXOAALMX 40 BOSOYNOPA)
LUNYHTOB PAcCTOAHME MEXAY ABYMSA CMEXHbIMM PAAAMU LIMYHTOB CeayeT NPUHMMATb HE MEHEE CYMMb
rNYBUH X MOTPYIKEHUA.

3y6bA M NPOTMBOGUIBTPALMOHHbIE 3aBEChI

9.38. lNpn NPOEKTUPOBAHMUM MAOTUH Ha HeCKasibHbIX OCHOBAHMAX caepyeTr npeaycMmaTpusaTb
YCTPOMCTBO BETOHHbIX U Kes1e306eTOHHbIX BEPXOBbIX M HU30BbIX NOAMNIOTUHHbIX 3yObes.

3yb6bA Kak NPOTMBODUNBTPALNOHHbBIE MPErpagbl ciesyeT NPUMEHATL B C/lydanx, Korga npuMeHeHne
LNYHTa HEBO3MOXHO MO UHKEHEPHO-TE0/I0TMYECKUM YCNOBUAM.

9.39. TemnepaTypHo-AedOPMALMOHHBIA OB Mexay NpPoTMBOOUAbTPAUMOHHBIM 3y6om W
byHAAMEHTHOW NAUTON NNOTMHbI CnedyeT yCTpanBaTb NPU Hag/iexKallem 060CHOBAHUN.

9.40. Npu necyaHbIX U KPYMHOOBJOMOYHbBIX FPYHTAX OCHOBaHWA A0MNYCKAeTca NpeaycmMaTpuBaTth y
BEPXOBOWM TPaHU MJIOTUHbI NPOTUBOPUABLTPALMOHHYIO 3aBecy MM MNperpagy, BbINOAHAEMYK B Buae
TpaHLWen, 3aN0NHEHHOW BETOHOM WU FIUHUCTBIM FPYHTOM, BYPOOETOHHOWM CTEHKM.

rny6uHy NpoTMBOGUNLTPALMOHHON 3aBECHI, XapPaKTEPUCTUKN ee BOAOHENPOHULAEMOCTU CreayeT
Ha3Ha4aTb B 3aBMCMMOCTM OT Hamnopa Ha NNOTUHY, PUABTPALUOHHBIX U CYyPPO3NOHHBIX CBOMCTB FPyHTa
OCHOBAHWMA, TPEOOBAHWUIN MO CHUKEHWUIO NPOTUBOAABAEHMA HA NOAOLIBY NAOTUHbI.

. >
9.41. TonwwmHa NPOTUBOGUABLTPALMOHHOI 3aBecbl Lc fomKHa BbITb I, 2 AHC%. /]cr,m ,
roe AH, . notepsa Harnopa B AaHHOM CeYeHUM 3aBechl;

Vn -cm. 8.11;

Icr, m - KpMTMHeCKMVI Cpe,CI,HMI‘;I rpaguneHT Hanopa Ha 3aBece.

I

B 3aBMCMMOCTM OT BMAA IPYHTOB OCHOBAHWA BEANYUHY *cr, m ONA 3aBEC CAeAyeT NPUHUMATL:
B ME/IKO3EPHUCTbIX NECKax - 4;

B CpeaHe- U KPYNHO3epHMUCTbIX Neckax - 5;

B rPaBUMHO-TaIEHHNKOBOM FPyHTE - 6.

[peHakHble ycTpoiicTBa

9.42. YCcTPOWNCTBO rOPU3OHTANbHOIO ApEeHaa, BbINOJHAEMOro U3 KPYNHO3EePHUCTOro matepuana
(webHA, rpaBuA), re0TEKCTUAbHbBIX MaTepUanoB, NOPUCTOro 6eTOHa M T.M., 3aLMLLEHHbIX OT 3auUNeHUn
06paTtHbIM GUABTPOM, CneayeT NpeaycMaTpuBaTb: ANA MAOTUH HA FAMHUCTbIX FPYHTaX OCHOBaHMA, a
TaKXe Ha MecyaHblX FPYHTAxX B CAy4Yasx, Korga Ana obecnevyeHMsa YCTOMUMBOCTM NAOTUH HELOCTATOYHO
YCTPOWCTBA MNOHypa WAW BePTUKAJbHON NPOTUBOGUABTPALMOHHOW nNperpagpl; noa Boaoboem,
pucbepmoi, nNAUTaMMU KpenieHUs OTKOCOB, OCOBEHHO B 30HaX MNy/bCalLMOHHOIO M BOJHOBOIO
BO34ENCTBMI, NPU HAIMYMM B OCHOBAHMM NIOTUHbI Pa3MbIBAEMbIX FPYHTOB.

9.43. KonnyecTBo cnoes o6paTHOro puabTPa M 3epHOBOM COCTaB HAA/EKUT ONpesenaTb COrnacHo
Cn 39.13330.

TONWNHY C€NOA TOPU3OHTANIBHOTO ApeHarka cAefyeT Ha3HayaTb C YYETOM KOHCTPYKTMBHbIX
0cobeHHOCTEN NAOTUHbI M MPON3BOACTBEHHbIX YC/I0BMI, HO He meHee 20 cm.

9.44. OTBOA4 BOAbBI U3 FTOPM3OHTANILHOIO APEHarka cneayeTt npeaycmaTpuBaTth B ApeHax Bogobosn
WAM MOCPeACTBOM [APEHAXHON CUCTEMbl, MPOXOAAWEei yepe3 Tesno MAOTUHbI, COMPAralWwmin Uam
pasgenbHbI  YCTOM, B HUXKHWUI Obed. BbIXOAHble OTBEPCTUA APEHAXKHOM CcUCTembl cieayet
npeaycmaTpmMBaTb B MECTax CO CMOKOMHbIM PEXMMOM MOTOKa M pacnosaratb HUXe MWHUMANbHOrO



YPOBHSA HUKHero 6beda.
PacyeTbl NJIOTMH Ha NPOYHOCTb U YCTOMYMBOCTb

9.45. PacyeTbl NAOTMH Ha HECKaNbHbIX OCHOBAHMAX HA MPOYHOCTb M YCTOMYMBOCTb CleayeT
Npou3BOANTbL B COOTBETCTBUM C YKa3aHUAMM pa3aena 8 n HacToAlero pasgena.

9.46. MNpwn pasgenbHom BO3BeAEHUM ObIKOB, ycToeB WU ¢yHAAMEHTHOW NAMTbI MAOTUHLI Ha
OCHOBaHMW U3 NecYaHbIX FPYHTOB peakuma OCHOBAHWA NONHOCTbIO BO3BEAEHHOrO COOPYKEHMA A0MKHA
onpeaensaTbCA NyTeM CYMMUPOBAHWNSA 3MOPbl KOHTAKTHbIX HAMPAXKEHUIN ANA CTPOMTENIbHOTO Nepunoaa nos
Ka*KObIM 3/IEMEHTOM COOPYKEHMUA M SMIOPbI HANPAXKEHWNM, NONYYEHHON OT Harpy3oK, NPUKAaLbIBaeMbIX K
COOpPYEeHUIo Nocae ero OMOHONYNBAHMA.

[na ocCHOBaHMA NNOTUHbI U3 FIMHUCTBIX FPYHTOB KOHTAaKTHbIe HAaNpAXeHUA cneayeT onpeaenaTb C
y4yeToM fnepepacnpeseneHna ux B0 BpeMeHu.

9.47. Cekuun nnotmH | m |l KnaccoB cneayeT paccymUTbiBaTb Ha O0OOLLYD MNPOYHOCTb Kak
NPOCTPAHCTBEHHbIE KOHCTPYKLUUM COBMECTHO C YNpPyrum OCHOBaHMEM METO4aMWU TeOpPUU YNpyroctu ¢
y4yeToM nepepacnpeeneHuns ycunmin BcieacTene TpewmHoobpasoBaHUsa B COOPYKeHUM 1 gebopmaumit
B rPYHTaX OCHOBaHMUA.

MNpeaBaputenbHble pacdyeTbl NPOYHOCTU NAOTUH | 1 Il, @ naoTuH Il n IV Knaccos BO Bcex cayyaax
OOMNYyCKaeTca NPon3BOAMTb, PACCMATPUBAA UX CTaTUYECKYtlo paboTy pasaenbHO B nornepevyHom (BAOAb
NMOTOKA) M B NPOAO/NbHOM (MOMNepeK NoToKa) HanpaBAeHMAX B COOTBETCTBUM ¢ TpeboBaHuaMM 9.49 1 9.50.

9.48. B cnyyanx, Korga cxema pacyeTa NaoTUHbI Ha 06LLYI0 MPOYHOCTb He YYUTbIBAET 0COBEHHOCTU
paboTbl OTAENbHbIX 3n1emeHTOB (PyHAAMEHTHAA NAMTa, OblKM, BOAOC/IMB U AP.) U NPUNOKEHUA K HUM
MECTHbIX Harpy3oK, YKas3aHHble 3/7eMeHTbl cneayeT [AOMOJHUTE/IbHO PacCyUTbiBaTb Ha MECTHYIO
NPOYHOCTb. PacyeTHble yCUANA, HaNPAXKEHUA N KONYECTBO apMaTypbl B Pa3/INYHbIX CeYEHUAX NAOTUHbI
cnefyeT onpenenatb ¢ y4eTOM pe3y/nbTaToB PacyeToB KaK 06Liel NPOYHOCTM CEKUMU NAOTUHbI, TaK U
MECTHOM NPOYHOCTU OTAENbHbIX SN1EMEHTOB.

9.49. PacuyeT 0bLen NPOYHOCTN NAOTUHbBI CeAyeT NPOM3BOANTb U B NPOAOJIbHOM, U B TONEPEYHOM
HanpasaeHuu.

PacueTbl aHKepHOro NoHypa

9.50. PacnpeneneHune NoaHOM ropmM30OHTA/IbHOM CABUTAtOWEN CUNbl MeXAY aHKEPHbIM NMOHYPOM U
NAOTMHOW HE3aBUCMMO OT BMAA TFPYyHTAa OCHOBAHWUA HALNEXKUT oOnNpeaenATb C Yy4eTOM Yynpyrou
aedopmaLmm rpyHTa B UX OCHOBAHUM U PacTAXKEHUA apMaTypbl NOHypa. Mpu 3TOM Ha NPOTAXKEHUM BCEN
OJIMHbI MOHYPA AO/IKHO OTCYTCTBOBaTb COCTOSIHWE NpeAeibHOro paBHOBECKA, T.e. A0/IKHO cobntoaaTbea
ycnosue

z-max < T]im = puatg¢ +c ,

rae Tmax - Hanbonbluee KacaTenbHOe HanpsXeHue No nogoLse noHypa, MMa;

Tlim - KacaTe/IbHOe HampsAXKeHWe No NoAoLLBe NOHypa, COOTBETCTBYIOLLEE COCTOAHMIO NPeAe/IbHOrO
pasHoBecusa, Mla;

Pua - vHTEHCMBHOCTL BEepPTMKaNIbHOro AasnaeHuA Ha noHyp, Mlla;

(0, C - COOTBETCTBEHHO PacCYeTHble 3HAYeHMA Yyrna BHYTPEHHero TPeHwuA, rpag, U yAenbHoro
cuenaeHna rpyHTa ocHosaHuA, MMMa.

B pacueTax AonycKaeTca NPUHUMaTb Cmax — 0,87, .

9.51. TopU30OHTaNbHYIO CWUAY, BOCMPUHUMAEMYIO MOHYPOM, CAedyeT y4yuTbiBaTb Npu NPOBEpPKe
YCTOMYMBOCTU MJIOTUHbI HA CABUI NpU OnNpenesieHnss PacyeTHOro 3HayeHus 060OWeHHOM Ccunbl
npeaenbHOro CONPoOTUB/IEHUA CABUTY.

MAoTUHA C aHKepPHbIM MOHYPOM [O/XKHA NPOEKTUPOBATLCA TAaKMM 06pa3om, YTobbl KOabdULMEHT
3anaca yCTOMUYMBOCTM NIOTUHbI Ha CABUT He3 yyeTa ycuana, BOCMPUHMMAEMOTrO NMOHYPOM, Bbil He MeHee



1,0.
10. [paBMTaLUMOHHbIE NJIOTUHbBI HA CKa/IbHbIX OCHOBAHMAX
HOHCTpYMpOBaHME NNOTUH N UX 3/TIEMEHTOB

10.1. KoHcTpyupoBaHWe rpaBUTALMOHHBIX NJIOTUH U UX 3/1EMEHTOB Ha CKajlbHbIX OCHOBaHMAX
pPEKOMEHAYETCA BbIMNONAHATL B COOTBETCTBUMM C TpeboBaHMAMM pasgena 7 U yKa3aHWAMM HACTOALLEro
pasgena.

10.2. WcxopgHblit nonepeyHblid Npoduab rpaBUTALMOHHOM MNAOTUHbLI LOMXKEH MMETb dopmy
TPeyronbHMKa ¢ BEPLIMHON Ha OTMETKe HOPMaibHOro NOAMOPHOIO YPOBHA BOARbI.

10.3. Mpn NpPOEKTUPOBAHMUM FPABUTALMOHHBIX MAOTMH Ha CKaJibHbIX OCHOBAHMAX (PUCYHOK 9)
cnefyeT paccMaTpPUBATb TEXHUYECKYHO BO3SMOXHOCTb M SKOHOMMYECKYHO LLes1eco06pa3HOCTb MPUMEHEHUSA
Hapsa4y ¢ MacCMBHLIMW NNOTUHAMM FPABUTALLMOHHDBIX MOTMH C PACLIMPEHHbIMU WBaMM (pUCyHOK 1, 6, B)
M C NPOAO/IbHOWM NOMOCTbIO Y OCHOBAHMA.
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a - Flyxas NAoTMHa; 6 - BO4OCAMBHAA NNOTUHA;
1 - rpebeHb; 2 - HanopHas rpaHb;

3 - HM30Bas rpaHb; 4 - NPoTMBOGUNBLTPALMOHHAA
(06bIYHO LLeMeHTaLMOHHasA) 3aBeca; 5 - ApeHaX CKBaXKUHbI
OCHOBaHMA; 6 - ApeHbl TeNa NAOTUHbI; 7 - LeMeHTaLnoHHas
ranepes; 8 - ApeHaxkHasa ranepesn; 9 - CMOTpoOBble ranepeu;
10 - mexceKunoHHble Wwabl; 11 - npoTMBOPUALTPALMOHHbIE

ynnoTHeHwus; 12 - rpebeHb BogocamBa; 13 - BoA0CMBHAsA
rpaHb; 14 - HOCOK-TpamMnaMH; 15 - NpoOMEeXKyTOUHbIN BbIK
BOAOC/IMBHOM NNOTMHBI; 16 - Na3 0CHOBHOTrO 3aTBOPa;
17 - na3 peMOHTHOro (aBapuiiHO-PEMOHTHOTO) 3aTBOPA;
18 - nogowsea

PucyHoK 9. OTaenbHble YacTu U 31eMeHTbl
rPaBUTayNOHHBIX NN1IOTUH Ha CKa/ibHOM OCHOBaHWU

B NNOTUHAX € paclIMPEHHbIMW WBaMM WUMPUHA WBA A0MKHA ObiTb He 60/iee NONOBUHbLI LMPUHDI
CEKUUU NOTUHbI.

[Na MacCUBHbIX rPaBMTaLMOHHbIX MIOTUH C/ieayeT paccMaTpuBaTb BO3MOMKHOCTb NPUMEHEHNA AN
BHYTPEHHMX 30H Ma/IOLLEMEHTHOrO »ECTKOro 6eToHa, B TOM uucie 6eToHa, YNJOTHAEMOro YKaTKOMW.
BogoHENPOHMLAEMOCTb M LONATOBEYHOCTb TaKOW MNAOTUHLI obecneymBaeTcs YKNaAKOW CO CTOPOHBI
BepxHero 6beda cnosa ns BubprpoBaHHoro 6etoHa. Co CTOpoHbI HUXKHEro bbeda 30Ha MaIOLLEMEHTHOIO
YKeCTKoro 6eToHa 3aliMuLaeTca Cl0emM M3 BMOPUPOBAHHOINO GETOHa MAM NMyTeM YCTAaHOBKM COOPHbIX
6eTOHHbIX 610KOB cneumanbHOM Gopmbl.

10.4. na cTBOPOB, B KOTOPbIX Zch /h<5 (roe lch - LWWMpPMHA YyLWeNba NO XOpAEe HA ypPoBHE rpebHs
NAOTUHbI, h - BbICOTa MAOTUHbLI), CAeayeT paccMaTpuBaTb LeiecoobpasHOCTb NPUMEHEHUA Hapady C
NJIOTMHAMM C MOCTOAHHBIMW TeMNEepPaTyPHbIMU LWBaMU (pa3pesHble NAOTUHbI) NAOTUH C YaCTUYHO MK
NOJIHOCTbIO OMOHO/IMYEHHBIMW MONEPEYHbIMM TEMMNEPATYPHLIMKU WBAMM UAK He3 WBOB (HepaspesHble
NAOTUHbI).

10.5. [Ons noBbiWEHUA CENCMOCTOMKOCTM OETOHHbIX rPaBUTALMOHHBLIX NAOTUH cieayet
npeaycmaTpusaTb:

ylwmpeHue nonepeyHoro NPodua NAOTUHbI B HUKHUX CEYEHUSAX;

obseryeHme BepxHE YacTU COOPYIKEHUM 3a CYET MPUMEHEHUA Oro/IOBKOB obsieryeHHoro Tuna

(kopobuaTtoro, KOHTpdOpPCHOro U T.N.);



nUcnosb3oBaHMe TonorpaduM CTBOpa ANA YCTPOWCTBA KAMHOBOW ("TOKTOrynbckon') paspesku
COOpPYKEHMUA Ha Cekuuu;

apMMpPOBaHKE Tena NAOTUHBI.

PekomeHayeTcA paccMaTpuBaTb BO3MOXHOCTb MPUMEHEHUA OOXKATWA 30Hbl HAMOPHOM rpaHu
npeasapuTeNbHO HaNPAXKEHHbIMM aHKepamMu.

10.6. Ana cHuXeHUA GMUAbTPALMOHHOIO NPOTUBOAABAEHNA B OCHOBAHMM IrPaBUTaLLMOHHbIX NAOTUH
OOJ/IKHO NpeaycMaTpmBaThbCA YCTPOMUCTBO APEHAXKA OCHOBAHMA.

10.7. B Tex cnyyanx, Koraa OCHOBaHME NJIOTUHbI C/IOXEHO FPYHTaMM CO CpeAHUM KO3IpPULIMEHTOM
dunbTpauum K >= 0,1 m/cyT, B coctaBe MOA3EMHOr0 KOHTYpa MJIOTUHbI AOJ/IKHbI NpeaycMaTpuBaTbca
NPOTUBODUNbTPALMOHHbIE YCTPOMCTBA (LLEMEHTALMOHHAA 3aBeca, MOHyp) M apeHax. [lpu 3tom
paccToAHME OT HAaNOPHOW rPaHM NAOTUHBI 40 OCU LIeMEHTALLMOHHOM 3aBecbl A0/IKHO ObITb, Kak Npasuno,
(0,10 - 0,25)b (rge b - WKpWHa NOAOLWBbLI NNOTUHbI), €CAIN NOL3EMHbIA KOHTYP NAOTUHbI COCTOUT TO/IbKO
N3 LLEMEHTALMOHHOW 3aBeChl U gpeHarKa.

PaccToAaHne mexay ApPeHaXKHbIMU U LLEMEHTALMOHHBIMU CKBAaXMHAMM [OKHO 6biTb 6osblue
paanyca LeMeHTaunn n He meHee 4 m.

C uenblo yAyyweHMA HaNpPAXKEHHOrO COCTOAHWA MPUKOHTAKTHOM 30HblI MJOTUHbLI M OCHOBAHMA
pekomeHAayeTca paccmaTpuBaTb LLesecoobpasHOCTb YCTPOMCTBA BbIHOCHOM LEMEHTALMOHHON 3aBechl,
KopoTKoro 6eToHHOro mnoHypa. Conps)eHue MOoHypa C HAMOPHOM T[pPaHbld MAOTUHLI CcaeayeT
OCYLLEeCTBNATb B cCOOTBETCTBUU € 9.33.

B Tex cnyyasAx, Korga rpyHTbl, C/laratolmMe OCHOBAHWE M/JOTUHbI, BOLOHENPOHMULAEMbl WU
cnabosogonpoHnuaemsl (K < 0,1 m/cyT), pekomeHAayeTcs paccMOTpeTb LenecoobpasHoCcTb OTKasa oT
LEeMEHTALMOHHOM 3aBecbl. PelweHne 06 OTKase OT yCTPOMCTBA LEMEHTALMOHHOM 3aBecbl W, B TaKOM
C/lydae, MecTe pasMeLeHMA LpeHaka OCHOBaHMA AOKHO 0OO0CHOBbLIBaTbCA GUABTPALMOHHBIMU
nccnefoBaHUAMM.

10.8. TnybuHy 3a4€enKM KPYMNHbIX PaspbiBHbIX HapyLIeHW B CKAa/IbHOM OCHOBaHMM cneayet
onpeaenATb Mo pe3y/bTaTaM PacyeToB HaMPAXKEHHOro COCTOAHWUA MNNIOTUHbI COBMECTHO C HEOAHOPOAHbIM
OCHOBAHWMEM U3 yC0BUA 0becnevyeHns NPOYHOCTM U YCTOMYMBOCTU MPaBUTALMOHHON HETOHHOM NJAOTUHDI.

10.9. MpoeKTMpoBaHWe TPABMTALMOHHLIX MAOTUH HA OCHOBAHMAX W3 MONYCKaJbHbIX FPYHTOB
BbINOJ/IHAETCA TaK *Ke, KaK NJIOTUH Ha OCHOBAHWUW U3 CKaJIbHbIX FPYHTOB; B pacyeTax TakUX NAOTUH LOIXKHbI
NCNO/1b30BaTbCA COOTBETCTBYIOLLME XapPaKTEPUCTUKM NONYCKANBbHbIX FPYHTOB.

10.10. OcHOBHble cxembl conpsxeHua bbedoB BOAOCOPOCHBIX TPABUTALMOHHBLIX MJAOTUH BCEX
KNacCOB B 3aBMCMMOCTM OT BbICOTbI COOPYKEHUA U LWMPUHbI CTBOPA NPUHMMAOTCA No Tabanue 9.

Tabnunua 9
OTHOCHUTeJNIbHasaA WMpPpMHAa |BelcoTa MNJIOTUHE, CxeMa conpsaxeHus 6bedos
cTBOpPAa M
1 /h >3 oo 40 IOOHHEI I'MIPaBJIMUECKUN IIPEDKOK
ch He3aTOMNJIeHHHM MNOBEPXHOCTHBIM IIPBDKOK
<E>
Ce. 40 OrbpocC CTpPpy¥ HOCKAMM-TPAMILJIMHAMU
1 /h <=3 Jobasa JOHHBEI I'MOPaBJIMYECKUM MPBIXOK
ch
<*> ConpsaxeHue ObedOB C IIOMOWBI HE3ATONJEHHOTO IOBEPXHOCTHOTO IIPBIKKA
OJIS IJIOTMH BEICOTOM Oojsiee 40 M ZmonyckaeTCd IpM I'MOPaBJIMUYECKOM OOOCHOBAHUU.

10.11. KoHCTpyKTMBHOE odopMmieHMe BoA0COPOCOB B BMAE MOBEPXHOCTHbIX (BOAOCAMBOB) MAK
rNyOUHHbBIX AOMKHO NPUHMMATLCS C y4eTom crnocoba conpsxeHns bbedoB U B 3aBUCMMOCTU OT YCNOBUI
nMponycka pacxo4oB BOAbl, a TaKXe bAa W nnasawowmx Ten. Cnocob conpsaxeHua 6oedoB 3a
BOAOCOPOCHLIMM FPaBUTALMOHHBIMW NAOTUHAMMU: OTOPOCOM CTPYM HOCKAaMWU-TPaMMINHAMMK, LOHHbIM



WAV NOBEPXHOCTHLIM FMAPABANYECKMM NPLIXKKOM NPUHUMAETCS B 3aBUCUMOCTU OT BbICOTbI COOPYKEHMS,
LWMPKUHDBI CTBOPA, 0bOLWEro U yaenbHOro cbpocHoOro pacxoga, AuanasoHa KosebaHui YPOBHA HUNKHErO
6beda, KOMMNOHOBKM rMAPOY3Na U Pa3sMepoB PYCNOBOM MAW MPUMNAOTUHHOW TMAPO3NEKTPOCTAHLMM,
CYAOXOAHbBIX MW APYTUX COOPYIKEHUM, XapaKTEPUCTUK IPYHTOB AHA U Beperos B pycne HUXHero boeda.

10.12. Mpwn conpsaxXeHUn 6bedoB AOHHBIM TMAPABANYECKMM MPbLIXKKOM B KayecTBe racutesei
SHEePrun HaZNEeXUT NPUHMMATL BOLOOOMHbIE KONOALbI, BOAOOOWMHbIE CTEHKM, NPU HEOOXOAMMOCTU B
COYETaHWM C YCTAaHOB/IEHHBIMM Ha BOf060e racutenamu. MNpm cKopocTn NOTOKa B CKAaTOM ceyeHumn bonee
25 - 30 m/c cnegyeT npeaycMaTpuBaTb aspaumio NPULOHHOM 30HbI MOTOKA U NOKPbITUE AHA BOA060MHOro
Konogua 6eToHamu € NOBbILEHHOM KaBUTaLLMOHHOM CTOMKOCTbIO.

Mpwn NPOEKTUPOBAHUMN KPENAEHWUI pycen B HUKHEM Bbede HeOH6X0AMMO YYNTbIBATb BO3MOMKHOCTb
HepaBHOMepPHbIX Aedopmaumii OCHOBAHUIA MPU NPOMEP3aHUU, KPUOFE€HHOM MyYEHUU U OTTAMBAHWUMU
MOYCKa/IbHbIX NOPOA.

[ns ymeHblUeHMA To/WMHbI BO4060s cneayeT npeaycMmaTpmBaTh:

aHKepHoe KpernieHne NanT K OCHOBAHMIO - HE3aBUCMMO OT BbICOTbI NMJIOTUHDI;

YCTPOWCTBO B NNTAX APEHaXKHbIX KONOAUEB B MAOTMHAX BbICOTOMN A0 25 M, @ NpW r’MApaBANYECKOM
060CHOBaHUK - B NIOTMHAX BbicOTOM A0 40 m ¢ yyeTom 9.16 1 9.43;

npuaaHue BoaoboMHON NanTe uManHApudeckoin popmbl ¢ pacnopom ee B BOKOBbIE CTEHKU-YCTOU
(ansa y3kux yuwenumi).

Pac4yeTbl MNOTMH Ha MPOYHOCTb U yCTOVIHMBOCTb

10.13. PacuyeTbl NAOTUHbI U e 3N1eMEHTOB Ha NMPOYHOCTb, YCTOMYMBOCTb U TPELLMHOCTOMKOCTDb, a
TaKKe ee Kene300EeTOHHbIX KOHCTPYKUMI Ha pPacKpbiTUe TpewuH HagNeXUT BbINONHATb COr1acHo
TpeboBaHuam CM 41.13330, CM 23.13330, pasgena 8 1 yKasaHUAM HaCTOALLEro pasaena.

10.14. PacyeTbl TrPaBUTALMOHHbLIX MNOTUH PA3PE3HON KOHCTPYKLMMU, MUMEOWMX MNJAOCKUNE
NOCTOAHHbIE MOMepeyYHble LWBbl, Ha MPOYHOCTb WM YCTOMYMBOCTb CleayeT MPOM3BOAWUTL NO Cxeme
06bEeMHOM 33341 TEOPUN YNPYFrOCTU ANA OTAENbHO B3ATON CeKLMM. HanpsaxeHHOe COCTOAHUE NAOTUHDI
cnefyeT onpeaenatb ONA KaxkAOro BUAA CEKUUIA (FNyXuX, BOLOCAMBHbLIX, CTaHUMOHHbLIX) C Yy4ETOM
crneundurKu Ux BO3BEAEHUA N CTaTUYECKOM paboTbl.

OCHOBHOW CXxeMoi pacyeTa HepaspesHbIX rPaBUTALMOHHbIX NAOTUH HA MPOYHOCTb U YCTOMYMBOCTb
ABNAETCA BCE COOPY!KEHME B LLEIOM COBMECTHO C OCHOBaHMEM U BeperoBbiMu NPUMbIKAHUAMM. PacyeTsbl
BbINO/IHAOTCA METO4AMM TEOPUM YNPYTOCTM B PaMKax NPOCTPaHCTBEHHOM 3a4a4uu.

10.15. PacyeTbl 0bLLel NPOYHOCTU BETOHHbLIX FPAaBUTALMOHHBIX MAOTUH BbINOAHAKTCA Ha NOHbIN
COCTaB Harpy3oK 1 BO34eMNCTBUIA OCHOBHbIX M 0CODbIX COYETaHWUI B COOTBETCTBMU C 7.2 - 7.4.

Mpwn sTom:

B KayecTBe TemnepaTypHbiX BO3AEWCTBUI pPACCMATPMBAIOTCA WM3MEHEHMA TemnepaTypHOro
COCTOAHMA COOPYXKEHUA, onpeaeneHHble C YY4eTOM Ha4yasbHOrO M MPOEKTHOro 3KCM/yaTauMOHHOTO
TEMMNEPATYPHOTO COCTOAHWS OCHOBAHWSA, PEXMMA TBEpPAEHWA 6eTOoHa, TemnepaTypbl 3amblKaHMWA
CTPOMTENbHbIX LWBOB, OCTbIBAHUSA OETOHHOW KAAAKM A0 MPOEKTHOrO 3KCMAYaTaLUMOHHOTO COCTOSAHMSA
NAOTUHBI, CE30HHbIX KOIEBaHMI TeEMMNEePATyPbl HAPYKHOTO BO3AyXa W BOAbI B BOAOXPAaHUANLLE, HAUYUA
3KCM/IlyaTaLUMOHHOIO NOAO0rpeBa WM OXNAXKAEHUA COOPYXKEHWUA, a TaKXKe, B C/Aydyae HapyleHus
3KCM/IlyaTaLMOHHOIO MOAOrpeBa WM OXNaXKAEHUA COOPYKEHMUA, nepexosa TemnepaTypHOro pexuma
COOPYXKEeHUA OT NPOEKTHOIO K eCTeCTBEHHOMY;

CU0BOE BO3AENCTBUE GUNBLTPYIOLWENCA BOAbI B TENE NAOTUHbI M OCHOBAaHUMW NPUHUMAETCA B BUAE
06bEMHbIX U MOBEPXHOCTHbIX CUA corfacHo 7.13;

ceMcMmnyecKkme BO3AENCTBUA ONpenenstoTcs cornacHo ykasaHuam CM 14.13330; npu stom gns
nAOTUH | 1 |l KnaccoB pacyeT BbINONHAETCA Ha A,Ba YPOBHA celMcmmyeckmx Bosgenctamii: N3 n MP3, a gns
nnoTuH Il v IV Knaccos - ToAbKo Ha MM13.

Mpu cneymanbHOM 060CHOBAHUKM B NOJIHBIN COCTAB Harpy3oK W BO34eNCTBUI 3KCNAyaTaLMOHHOIO
nepuvoga ANA OCHOBHOMO COYEeTaHMA AOMYCKaeTca BKAOYaTb BO34ENCTBUA HabyxaHMA 6GeTOHa BEpPXOBOi
rpaHu NAOTUHBI.

10.16. PacyeTbl 06L,ei NPOYHOCTM BETOHHbIX FPaBUTALMOHHBIX NAOTMH BbINOAHAIOTCA B ABA 3Tana.

Ha nepsom aTane B pacyeTbl BKAOYAIOTCA CeAytoLLMe HarpPy3KM U BO3AENCTBUA NPU OCHOBHOM UX
coyeTaHuu:



COBCTBEHHbI BEC COOPYHKEHUS;

AaBNeHVMe BOAbl Ha BEPXOBYD W HU30BYIO rpaHW MAOTMHbI npu HIMY BepxHero 6beda u
MWHMMANbHOM YpPOBHE HUXHero 6beda nNpuM NONHOCTbIO PAaBOTOCNOCOBHbIX APEHAXKHbIX WU
NPOTUBODUNBLTPALMOHHBIX YCTPOMCTBAX;

rMapoAMHaAMUYECKOE AaB/IeHNe Ha NOSOLWBY NAOTUHBI.

B 3TMX pacyeTtax npuHUMaeTcs, 4to koadpduument Foa = 0 .

3ajava pacyeToB MepBOro 3Tana - onpegeneHuve NPoduAs NAOTUHbI, OTBEYAIOLLEro YC/0BUAM
obLel NPOYHOCTM: BO BCEX TOUYKAX Tena NJIOTUH BCEX BUAOB:

7/n7/lc

O-3|S 7/0de2' , (11)

roe Vn, Vie n Vea - koapduumeHTbl, onpesensemblie B cooTseTcTemm ¢ 8.11;
O3 - maKcMManbHoOe rnaBHoe CxMMaloLme HanpsxeHne, MMa;

R, . pacyeTHoe conpoTmBeHne beToHa cxkaTuto, MMMa.

MonyyeHHbIn Npu 3Tom Npoduab NAOTUHLI (ee 06bEM) He MOXKET BbiTb COKpalLlEH B pesysbTaTte
pacyeToB BTOPOro 3Tana (6es cneumasbHOro TEXHMKO-3KOHOMMUYECKOro 060CHOBaHMSA).

Ha BTOpom 3Tane pacyeTtoB Npodu/ib MAOTUHbLI, ONPEAE/EHHbIM MO pacyeTam MNepBOro 3Tana,
npoBepsieTca Ha o6Lyl MNPOYHOCTb MPU pPaCYeTe COOPYKEHWUS Ha MOJIHbIA COCTaB Harpysok U
BO3eMCTBMN B COOTBETCTBUM C YKasaHuaMM 8.4 - 8.19 n 10.16 - 10.20. MNo pe3ynbTaTam 3TUX pacyeToB
npoduab NAOTUHbI NEPBOro 3Tana MOXKeT BbiTb OTKOPPEKTUPOBAH, B TOM YMC/IE U 33 CYET YBENNYEHUSA
obbema coopyKeHus.

10.17. PacuyeTtbl obuieit MNPOYHOCTM NAOTUH Ha MOJIHbIM COCTAaB HArpy3ok W BO3AENCTBUM
npoussoaAaTcA:

a) ANA HayaNbHOro Nepuoja sKcnayatalum NoCTPOEHHOIo COOPYXKEHUs, KOoraa ero ocTbiBaHue A0
CpeaHEeMHOroNeTHMUX SKCNAYyaTaLMOHHbIX TeEMMepaTyp eLle He NPOU3oLLNO;

6) AnA ycTaHOBMBLIEroCs Nepuoaa sKCNayaTalumm COOpYKeHUs, Korga oHO MOJIHOCTbIO OCTbIIO A0
CpeaHEeMHOroNeTHUX TeMmnepaTtyp.

MpoBepKa ycnoBuiA 06LWen NPOYHOCTU NAOTUHbI B 060MX CAy4Yasx BbINOAHAETCA, Kak NpaBuo, And
deBpans u aBrycra.

10.18. YcnoBue NpoYHOCTU M AONTOBEYHOCTU TPaBUTALMOHHbLIX MJIOTUH, PacCUMTbIBAEMbIX Ha
OCHOBHOE COYETaHME Harpy3oK M BO3AEWCTBMI IKCMAyaTaLMOHHOrO Mepuoga, NpPUHMMAeTcA
[O0CTaTOYHbIM, €C/IM Ha BEPXOBOWM (HAaNnOpHOM) rpaHuM NAOTUH obecrneunBatoTca 61M3KME NO BEIMYMHE K
HYIH0 HAMPAXKEHUA CKaATUS.

3T0 ycnoBMe AOMKHO coboaaThCA Kak NPU pacyeTax MJOTUH Ha COKPALLEHHbIW, Tak U MOJHbIN
COCTaB HarpysoK 1 BO34eNCTBUM.

MpumevaHue. B cTpouTeNbHbIN Nepuoa, raybuHa TemnepaTypHbIX TPELMH U CE30HHOTO PacKpbITUA
rOPU30HTa/IbHbIX CTPOUTE/IbHBIX WWBOB HE A0/KHa bbiTb 6osiee 1/3 paccToAHUA OT HaMoOPHOW rpaHn Ao
OCM ApeHaxKa, NPMHMMAEeMOro B COOTBETCTBUMK C 6.14.

Ycnosue NpovyHOCTU U AONTOBEYHOCTU Kene3obeTOHHbIX NJIOTUH, PAacCUMUTbIBAEMbIX HA MOJHbIN
COCTaB Harpy3soKk W BO3L4EUCTBUIA CTPOMTENBHOTO W 3KCMNYaTaLMOHHOFO Mepuoaa, MPUHUMaEeTCA
OOCTaTOYHbIM, eCu rNyObnHA Ce30HHOTO PACKPbLITUA TOPU3OHTANIbHbIX LIBOB CO CTOPOHbI HANOPHOM rPaHu
He npesbiwaeT 1/3 - 1/2 paccToaHna OT HanNopHOW rpaHn NJIOTUH A0 OCK APEHaXa, NoJIoXKeHNe KOTOPOo
onpeaensaeTca B COOTBETCTBUM € 6.14,

10.19. PacueTbl N/IOTUH Ha MOJIHbIN COCTaB Harpy3oK M BO34ENCTBUI 3KCNAyaTaLMOHHOIO nepnoaa
BbINOJIHAIOTCA MeTO4aMW TeopuM YNpPyroctm € YY4eTOM BO3MOMKHOCTU PACKPbITUA CTPOUTENbHbIX
(rop130HTaNbHbIX) MeXO104YHbIX LBOB Y HU30BOM M BEPXOBOM FPaHEN COOPYKEHUM NPU OTpULLATE/IbHbIX
Temnepartypax HapyX»HOro Bo3ayxa.

10.20. HanpsaxeHna 1 ycuana, BO3HUKAIOLWMNE B COOPYKEHMUM MPU CEMCMUYECKUX BO3AENCTBUAX,
onpegensaoTca cornacHo ykasaHusm CIM 14.13330. B pacuyeTax HanpaxeHHo-a4epopMMpPOBaAHHOTO
COCTOSIHUA MIOTUH C Y4ETOM CEMCMMUYECKMX BO3LENCTBUIN crefyeT NPUMEHATb PAcUYeTHblE CXeMbl, KaK



npaBu/i0, COOTBETCTBYIOLLME TAaKOBbIM A1 pacyeTa COOPYKEHMA HA HArPy3KM U BO34ENCTBUA OCHOBHOIO
coyeTaHus.

10.21. B Tex cny4asax, Korga B pavioOHe pPacnofoXeHWA NJAOTUHbI B OCHOBAaHWW He WMMeeTcA
MHOFONETHEMEP3/bIX TPYHTOB M aMNIUTYAA CE30HHbIX KONIebaHUIM TemmnepaTypbl HAPYKHOTO BO3AyXa He
npesbiwaer 17 °C, pacyeTbl MPOYHOCTM NNOTUH IV Knacca [onyckaeTcA BbINOJHATL MeTO4aMM
COMPOTUBNEHNA MaTepuanosB. B Takmx pacyeTax TemnepaTypHble BO34ENCTBMA WCKAOYAKOTCA U3
pPaccMOTPEeHUs, ceMCMUYECKMe BO3AENCTBMA BO BCEX CNYYasnx NpeacTaB/ieHbl TONbKO Ha yposHe M3, a
cunoBoe Bo3aeincTene GUAbTPYIOLLEN BOAbI YYUTbIBAETCA B BUAE CU NPOTUBOAABAEHUA, MPUNOMKEHHDBIX
Ha KOHTaKTe "6eToH-ckana".

10.22. MecTHble HanpAXeHUa B Teae NAOTUHbI BOKPYr OTBEPCTUI NMOTEPH, MPOEMOB M MOAOCTEN
onpeaenalnTca pacyeTamm.

KoHLeHTpaLma HanpaXKeHWn BO BXOAHbIX Yr1ax NPOeMOB He YYMTbIBAETCA MPU OLEHKE NMPOYHOCTH
Tena NAOTUHbI M HA3HAYeHUM KOIMYeCcTBa apmaTypbl.

10.23. PacyeTbl NPOYHOCTU 3/IEMEHTOB KOHCTPYKUUW T[PaBUTALMOHHOM MNAOTUHbI creayeT
NPOM3BOAUTb HA TE KEe COYETaHUA Harpy3oK M BO34ENCTBUI, YTO U pacyeT obuieit NPoYHOCTM NAOTUHDI, a
YCN0BUA NPOYHOCTU MPUHMMATb COrNacHo yKkasaHuam CI 41.13330.

10.24. PacyeT YyCTOMYMBOCTM rPABUTALMOHHbLIX MAOTUH HA CABWUI BbINOJIHAETCA cornacHo CI
23.13330. YcTOMYMBOCTb MNAOTUHbI AOJ/I)KHA pPACCMATPMBATBLCA KaK MO KOHTAKTYy COOPYMKEHUsa ¢
OCHOBaHMeM, TaK 1 NOo APYrMm BO3MOMKHbIM pacyeTHbIM MOBEPXHOCTAM CABUIa, NONHOCTbIO MW YAaCTUYHO
NPOXO4AWMM HUMXKE MOAOLWBbI MAOTUHBI. [P Ha3HAYEHUM TaKMX BO3MOXKHbIX MOBEPXHOCTEM cABura
cnefyeT yunTbiBaTb HaiMUME B OCHOBAHMM CNabblx NPOCNOEK, NOMOr0 NajaloLWmx TPELWMH, 30H Pa3MblBa,
NIbOAMUCTBIX PACMyYeHHbIX FPYHTOB, KOHTAKTA Ta/blX U MEP3/bIX FPYHTOB, Pa3mMeLLeHUs B HUXKHeM bbede
NAOTUHBI KAKUX-TMBO COOPYIKEHUM U T.4,.

10.25. MNpw npoBepKe YyCTOMYMBOCTU MNOTUHbI CleayeT y4uTbiBaTb COBMECTHYIO C HEN paboTy Ha
casur 3gaHma MC nam apyrmx MacCUBHbIX COOPYKEHWUIN, HEMNOCPEACTBEHHO NPUMBIKAIOLWMX K NJIOTUHE CO
CTOPOHbI HUKHero 6beda. Jona obwero cABMraloWEero yeMamna, NpUXoaAaLLanca Ha 34aHue CTaHUMU nam
Apyroe CcooOpy)XeHue, onpenenseTca pPacyeToOM HaNPAMXEHHOro COCTOAHWA KOHTAaKTa MNAOTUHbLI W
NPUMBbIKAIOLLETO K HEl COOPYHKEHUS.

B pacueTHOM cxeme MO OnNpegeneHuio CABUFAOLWLEro YCUAMA AAA 34aHUA CTaHUUKW chnegyeT
YUYMTbIBaTb KOHCTPYKLMIO CONPSAMXKEHMA 34aHMA CTaHLLMKN C HU30BOW FPaHbto MNOTUHDbI.
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a - MAaCcCMBHOM; 6 - C paclUMpPEHHbIMU LWBAMMU U KOHTPHOPCHO;
h - Hanop Hag KOHTAaKTHbIM CEYEHUEM Y BEPXOBOW rpaHm
CO CTOPOHbI BepxHero 6beda (BbicoTa NAOTUHBLI); b - WnpuHa
NJIOTUHbLI MO OCHOBAHUIO; ANIMHA CEKUMU; t - ANMHA CeKLMM;

l; - TonwWMHa CeKLMM B NPeAenax pacluMpeHHbIX WBOB (TOLMHA
KOHTpdopca); b, . TO/ILLMHA TOPL,EBOro CeYEHMA Or0NI0BKa;

4, - paccTosHMe OT ApPeHaKa Tena NNOTUHbI 40 BEPXOBOM rpaHu;
) - paccToaHMe OT OCM LEMEHTALIMOHHOM 3aBechl 40 BEPXOBOii
rpaHu; 43 - paccTosaHMe OT ApeHaka OCHOBaHMA A0 BEPXOBOM
rpaHu; Hud - Hanop Hag, PacyeTHbIM CEYEHUEM; b, . WwnpuHa

pacueTtHoro ceyenus; M, , M, - HaknoHbI BEPXOBOM U HU30BOM

u u
rpaHeit nnotuHbl; O, , O. - HopmanbHble HanpAXeHUs

MO ropPU30HTa/IbHbIM MJ/IOLWAAKaM Y BEPXOBOW rpaHu M No NiowaaKkam
KOHTAKTHOIO ceYeHmA NNOTUHbI C OCHOBAaHMEM Y BEPXOBOW rpaHu;

O-g - MaKCMMaJibHble CKMatoLne rnaBHble HanpaxXeHna
Yy HW30BOW rPaHn NNOTUHDI

PucyHok 10. O603HaueHuA K pacyeTy NJoTMH Ha NPOYHOCTb

10.26. PacueTbl YCTOMUYMBOCTN HEPA3Pe3HbIX NAOTUH CaedyeT BbIMO/IHATb A/1A BCErO COOPYXKEHMUA B



LEe/IoOM C y4eTOM 0COBEeHHOCTEN KOHCTPYKLIMN U YCN0BUI BO3BEAEHMA NNOTUHbI. B pacyeTax Heobxoaumo
TAK)Ke YYMTbIBAaTb BO3MOXKHOCTb CABUIra COBMECTHO C COOPYXKEHMEM WM YACTU CKAJNIbHOMO OCHOBaHMA, a
TaK»Ke peaKuuio 6eperoBbix ynopos.

10.27. MNpu pacyeTe NAOTUH Ha HarpysKM U BO3AENCTBMA CTPOMTENILHOIO NEpMoga BO BCEX TOYKAX
TeNla NIOTUHbI AO/KHbI BbINOAHATLCA YCNOBUA NpoYHOCTH (cm. dopmyny 11), 10.16.

Ha Bcex aTanax cTpouTenbcTBa A0/XKHA ObITb obecrneyeHa NPOYHOCTb M YCTOMYMBOCTb HA CABUT
OTAE/IbHbIX 31EMEHTOB (B YaCTHOCTW, CTO/I60B) NNOTMHbLI B COOTBETCTBUM € TpeboBaHMAMK CM 41.13330 u
Cn 23.13330.

10.28. PacyeT NAOTMH BCEX KNACCOB MO 0OPA30BAHUIO TPELMH OT TeMNepaTypHbIX BO34ENCTBUN
BbINO/IHSAETCA A1A BCeX OETOHHbIX MOBEPXHOCTEN, MOABEPMKEHHbIX TemnepaTypHbIM BO34ENCTBUAM
HapY)KHOTO BO34yXa B 3KCM/yaTaUMOHHbIA nNepuod, a TakKe anAa 6noKkoB 6eTOHMpOBaHMA Ha
TEMMepaTypHble BO34ENCTBUS CTPOUTENIbHOTO NEpMoaa.

PacyeTbl TPEWMHOCTOMKOCTU MPOU3BOAATCA B COOTBETCTBUM C yKasaHusmu CI 41.13330. Kak
NpaBuaO, pacyeTbl BbIMOJHAKOTCA C NPUMEHEHNEM METOA0B MeXaHWKu paspyweHuna. Ana naotuH | -
K/IaCCOB HA Ha4Ya/bHbIX CTagMAaxX MNPOEKTUPOBaHWA, a Ana naotuH IV Knacca - Ha BCex CTaguax
NMPOEKTUPOBAHMA OLEHKY TPEWMHOCTOMKOCTM OEeTOHHbIX KOHCTPYKUMI Npu  TemnepaTypHbIX
BO34eMNCTBMAX gonycKaeTca nponssoanTtb no CM 41.13330.

11. KoHTpdOpPCHbIE NAOTMHBI HA CKa/IbHbIX OCHOBaHUAX
KoHTpdOpCHbIE NAOTUHBI U UX 31EMEHTbI

11.1. KoHCTpyMpoBaHWE KOHTPGOPCHbIX MAOTUH M WX 3/EMEHTOB C/reAyeT BbINONAHATL B
COOTBETCTBUM C Pa3geNom 6 M yKazaHUAMM HACTOALLEro pas3gena.

11.2. Mpu BbibOpe KOHTPGOPCHOM NAOTMHBLI MpeanoyTeHne cneayeT OT4aBaTb MACCUMBHO-
KOHTPOPCHBIM NAOTUHAM (pucyHOK 11), ocobeHHO B palioHAaX C CYpPOBbIMM KAMMATUYECKUMU
YC0BUAMM.
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1 - rpebeHb; 2 - KOHTPOPC; 3 - HU30BOE NEPEKPLITHE;
4 - npoTMBOdUNBLTPALMOHHbIE YIIOTHEHUSA; 5 - MaccuBHbIN
Oro0JIOBOK; 6 - MONI0CTU; 7 - HNU30BOW KNIMH; 8 - MEPeKpbITUA
nosocten; 9 - cmoTpoBssble ranepeun; 10 - ApeHarkHas ranepes;



11 - apeHak ocHoBaHusA; 12 - NPOTUBOGUAbTPALLMOHHAA
(0bbl4HO LeMeHTaLMOHHanA) 3aBeca; 13 - LeMeHTaLMOHHanA ranepes;
14 - Bepx0BOI KNWH; 15 - gpeHax NAOTUHDI

PucyHok 11. OTaenbHble YacTm
W 31eMEHTbl MaCCUBHO-KOHTPPOPCHOM NAOTUHDI

11.3. BepxoBble Oro/IoBKM KOHTPPOPCOB MACCMBHO-KOHTPHOPCHbIX NMAOTUH, KaK NpaBuao, cneayet
NPOEKTUPOBATbL C NIOCKOM HAMOPHOM rpaHbto. Mpu 060CHOBaHMKN AOMNYCKAETCA MPUMEHEHME BEPXOBbIX
Or0/I0BKOB KOHTPGOPCOB C NMOJIMIOHANbHbIM, KPYroBbIM MM UHBIM BbIMYK/IbIM O4epPTaHWEM HanopHOM
rpaHu. B Tene oronoBka cienyeTt NnpeaycMaTpmBaTh APEHAMNX.

HanopHble nNepekpbITUS MHOFOAPOYHbIX MNJIOTMH, KAk MNpaBWao, caeayeT MNpPOeKTUMPOBaTb
HepaspesHbIMM B BUAE CBOZLOB, KECTKO COEAMHEHHbIX C OroNoBKOM KoHTpdopca. Mpn obocHoBaHUK
O0MYCKaeTca NpUMEHEHME WAPHMUPHOTO MM NOCPEACTBOM KOHCTPYKTUBHOIO LUBA COeAMHEHUS apOYHbIX
nepeKkpbITUI C KOHTPdOopCcamu.

MaocKMe HanopHble NepPeKpbITUS, KaK NPaBWIO, HALNEKUT NPOEKTUPOBATL PaspesHbIMU B BUAE
NanT, cBOGOAHO ONepTbIX HA Or0/I0BKU KOHTPGHOPCOB.

TonwMHa HAaNOPHOTO NEPEeKPbITUA KOHTPGOPCHbLIX MAOTUH OO/IKHA OMNpesensTbca U3 YyCnoBui
obecrneyeHns MPOYHOCTU, OrPaHMYEHUA TPaMeHTa Hanopa UAbTPALMOHHOIO MOTOKAa A0MNYCTUMbIM
npeaesom, pasmelleHns npPoTUBOPUALTPALMOHHbBIX YCTPOMCTB. [pu 3TOM TOAWMHY HAMOPHOro
nepekpbITUA  AOMYCKAeTcA MNPUHUMATb MNEepeMeHHON MO BbICOTE C COXPAHEHMEM HENpPepbIBHOIO
oYepTaHMA BEPXOBOM rpaHMu.

11.4. B cnyyasx, Korga HeobxogMMO cO3Z4aHMe MOBEPXHOCTHbIX BOAOC/AMBOB, C/leayeT
npeaycmaTpmBaTb YCTPOWCTBO HWM30BOFO MEPEKpbLITUA NOoNoCTen mexay KoHTpdopcamu. [Jonyckaetca
MCMNONb30BaHWE HU30BOTO NEPEKPBITUA ANA NOAAEPKAHUA HANOPHbIX TYPOUHHbBIX BOLOBOAOB.

11.5. B cnyyasx, Koraa B NOJIOCTAX COOPYHKEHUA TPebyeTcA NoAAEPKMBATD TEMNEPATYPHbLIN PEXUM,
obecneymBaloLLMii NPOEKTHbIE YCNOBUA 3IKCMAyaTaLUKU COOPYHKEHUA, €ro NPOYHOCTb U HALENKHOCTb,
OO/MKHO ObITb NPEeAyCMOTPEHO YCTPOMCTBO HM30BOrO MEPEKPbITUA UAU TENNOMU30NALNOHHOMN CTEHKM B
coYyeTaHMM Npu LenecoobpasHOCTU C FrOPU3OHTA/IbHBIMU MEPEKPLITUAMMU MOJIOCTEN U UCKYCCTBEHHbIM
nogorpesom Bo3ayxa B NOJOCTAX NAOTUHBI.

KOHCTPYKUMIO HWM30BOrO MEPEKPbITUA WU TENJOU30AALMOHHON CTEHKWU, a TaKXKe Mepbl Mo
perysinpoBaHUIO TEMMNEPATYPHOro COCTOSHMA COOPYKEHUA cieayeT NPMHMMATDL U3 YCI0BMIA 0becnedyeHnn
paboTbl ApeHarka MaCCMBHOTO OrosIoBKa KOHTpdOpca, OrpaHUYeHUs PasHOCTU CEe30HHbIX TeMMepaTyp
BO34yXa B MOJIOCTAX MAOTUHbLI B AOMYCTUMbIX MPOEKTOM MNpefesax U MoAAepKaHUA KPYraoroAnyHo
NOCTOAHHOIO NO 3HAKY TEMMNEPATYPHOTO COCTOAHMUSA.

11.6. Mpn NpOeKTUPOBaHUN KOHTPGOPCHbLIX NAOTUH A1 CEBEPHOM CTPOUTENbHO-KAMMATUUYECKOM
30Hbl MaCCMBHO-KOHTP$OPCHbIE MJIOTUHBI, KaK MPaBMaO, @ NJIOTUHbI MHOTOApPOYHbIE U C MJIOCKMMU
HanoOPHbLIMW MEPEKPbLITUAMMU - BO BCEX CAYYasnX AOJIKHbI CHabXaTbCA HWM30BbIM NEPEKPbITUEM (MK
TEennon30ALNOHHOWN CTEHKOM).

11.7. TonwmHy KoHTpdopcos 2 pekomeHAyeTcA Ha3HayaTb:

AN MACCUBHO-KOHTP@OPCHbIX MAOTUH t1:(0325_0350)t, roe t - pasmep cekuum B
HanpaB/IeHMUM OCU NAOTUHbI;

ANA NNOTUH C apOYHbIM UTU MNIOCKUM NepeKpbliTUEM Z‘1 = (0915 - 0,25)t , HO HEe meHee 0’06acd

, rae 9cq - paccTosiHMe pacyeTHOro cedeHMa OT rpebHaA NIOTUHBI.

MpyY BbINOSHEHWUM YKa3aHHbIX TPeBOBaHMIA pacyeT yCTOMYMBOCTM KOHTPGOPCOB Ha NPOAO/bHbIN
n3rnb AonNycKaeTca He NPOU3BOAMUTL.

11.8. MpyY NPOEKTUPOBAHMM KOHTPPOPCHbIX MAOTUH, PACNOIOKEHHbIX B CEMCMUYECKUX PalioHaX,
cnepyeT nNpeaycmaTpuBaTb KOHCTPYKTMBHbIE peLIeHMs, TMOBbILIAIOLIME KECTKOCTb COOPYMKEHWUs B
Hanpae/aeHUN Nonepek NoToka: 6anku n pebpa }KecTkocTu, NonapHoOe OMOHO/IMYMBaAHNE KOHTP(OPCOB U
T.4.

11.9. LlemeHTauMOHHYI0 3aBecy B OCHOBaHMM KOHTPPOPCHBIX NIOTUH CeayeT NPOEKTUPOBaTb, EC/U
OCHOBAHME C/I0XKEHO NOPOAAMM CO CpeaHUM KoadouumeHTom dunbTpaumum K >= 0,1 m/cyT.



B cnyyae 0TKa3a OT yCTPOMCTBA LLeMEHTALMOHHOM 3aBeckl cieayeT NpeayCcMaTpmMBaTh LeMeHTaLMIo
KOHTaKTa NNOTUHbI C OCHOBaHUEM.

BKkntoyeHMe B cOCTaB NOA3EMHOIO KOHTYpa KOHTPGOPCHOM NAOTUHbI ApPEeHaXKa OCHOBAHMUA A0/KHO
6bITb 060CHOBaAHO GUNBTPALMOHHBIMU UCCNEA0BAHUAMM.

11.10. B nnotnHax | mn Il KnaccoB ans ycTponctBa NpoTMBOPUALTPALMOHHOM 3aBecCbl cneayet
npeaycmaTpuBaTb B HUXKHEN Y4AacTW HAMOPHOrO MepeKpbITUA LEMEHTAUMOHHY ranepeto. MNpoekTamu
nnotuH Il n IV Knaccos, a B OTAENbHbIX CAy4aax M NAOTUH |l Knacca AonKHa npeaycmaTpmBaTbCA
BO3MOXHOCTb BbINO/IHEHUA LEMEHTALMOHHOM 3aBecbl 6e3 yCTpONCTBa LLEMEHTAUMOHHON ranepeu
HenocpeACcTBEHHO U3 NOIOCTEN MeXKAY KOHTpdopcamum.

11.11. Mpwn NpoeKTUPOBaAHMM pa3pe3Kn KOHTPGOPCOB NAOTUHBI CTPOUTEIbHBIMW LWBAMWN HaLNEXKUT
paccMmaTpmMBaTb BO3MOXKHOCTb MPUMEHEHMA KaK LLEMEHTUPYEMbIX, TAK U 06 bEMHbIX OETOHMPYEMbIX LLBOB.

11.12. Cnocobbl conpsixkeHuss 6bedoB BOAOCOPOCOB NPUHMMAIOTCA KaK Ans Bogocbpocos
rpPaBMUTALMOHHbBIX NJ1OTMH B cooTBeTcTBMM ¢ 10.10 n 10.11.

Husosble nepekpbITUA KOHTPGOPCHbIX NAOTUH, UCNOb3yeMble A5 NPOMNYCKa COPOCHbIX PpacxoaoB,
OO/MKHbI MPOEKTUPOBATLCA C YY4ETOM KAaBUTALMOHHbLIX BO3AEWCTBUI U MYJbCALMOHHBLIX Harpysok oT
cbpacbiBaemoro noToka.

11.13. MNpoeKTMpoBaHME KOHCTPYKLUN BOA0O0EB KOHTPHOPCHbIX NAOTUH AOJI}KHO BbINOAHATLHCA B
cootseTcTBUM ¢ 10.12.

11.14. B cny4ae nponycKa CTPOUTENbHbIX PaCXOA0B BOAbI Yepes No0CTM MexX Ay KOHTpdopcamu, B
3aBUCUMOCTU OT KPENoOCTU CKafibHbIX TPYHTOB, CAaraloWMX OCHOBAHME, HAA/NEXWUT paccmaTpmsaTbh
HeobXxoAMMOCTb KpenseHusa HGEeTOHOM MOBEPXHOCTM OCHOBAHMA MeXay KoHTpdopcamu. Mpu 3Tom B
OETOHHOM KpenneHun cneayeT NpeaycMaTpPUBaTb YCTPOMCTBO KOMOALEB.

PacyeTbl MNOTMH Ha MPOYHOCTb U yCTOVI‘-IMBOCTb

11.15. PacyeTbl NNOTUH M UX 3/IEMEHTOB HA MPOYHOCTb, YCTOMUYNBOCTb U TPELLMHOCTOMKOCTD, @ TaKKe
ene3obeTOHHbIX KOHCTPYKLMIA Ha PACcKpbITUE TPELLMH HagNeKMT BbINONHATL cornacHo TpebosaHuam CIl
41.13330, CIM 23.13330, pasgena 8 M yKazaHMAM HACTOALLEro pasaena.

11.16. Mpu nNpOEKTUPOBAHMMU KOHTPGDOPCHbLIX MAOTUH AOMYCKAETCA pacyeTbl MPOYHOCTH
KOHTP@OPCHbLIX NAOTUH NPOU3BOAUTL MO OTAENbHOCTU A58 KOHTPPOPCOB M HAMOPHbIX NEPEKPLITUIA NpPU
nx paboTe BAO/Ib M MOMNEpPEK NOTOKA, KaK 3To yKasaHo B 11.17 - 11.26.

11.17. B pacyeTtax KOHTp¢dopcoB Ha 0b6LLyH0 MPOYHOCTb B MJOCKOCTU BAO/b MOTOKa creayet
paccmaTpmBaTh (pUcyHoK 12):

AN MaCCUBHO-KOHTPGOPCHBIX MNIOTUH - OTAENBbHO CTOALLYIO CEKLNIO;

A8 NNOTUH C Hepa3pesHbIM HaNoPHbIM NEPEKPbITUEM, MOHOSIMTHO COeAMHEHHbIM C KOHTPdOpPCOM,
- KOHTPOPC C NPUMbIKAIOLLEN K HEMY YACTbO HANMOPHOTO NEPEKPbLITUA B Npeaenax NnosoBMHbI NposeTa C
KaXK[0M CTOPOHbI KOHTpdOopCa;

[ONA NNOTUH C pa3pe3HbIM HAaNOPHbIM NEPEKPLITUEM - OTAE/bHO CTOAWMIM KOHTpdOpC.

a)



bd

B)

bd




a-/Aana MaCCMBHO-KOHTpd)OpCHbIX NNOTUH,
6 - ANnAa NNOTUH C HEPA3PbIBHbIM apOYHbIM NEPEKPLITUEM;
B - 4NA NNOTUH C pPa3pe3HbIM HAaMOPHbIM NepeKpbITUEM;

tl - TONWWNHa KOHTpd)Opca,' t - AnnHa cekuuu;

bd - LWUMPUMHA pacyeTHOro ceyeHns
PucyHoK 12. Cxembl K pacyeTy Ha NPOYHOCTb BAOb MOTOKA

11.18. PacyeTbl 0buelt NPOYHOCTN KOHTPDOPCOB, Kak MNPaBUI0, BbINOJHAKTCA HA NOJIHbIA COCTaB Harpy3oK M BO34ENCTBUIN OCHOBHbIX M OCOObIX coYeTaHuin
MEeTOZLaMMN TEOPUUN YNPYTOCTH.

11.19. Harpy3Kku 1 BO3AENCTBMA, y4UTbIBAEMbIE B pacyeTax no NoJIHOMY UX COCTaBy, ONpeaensatoTca B COoTBeTcTBUM ¢ 7.2 1 7.3.

Mpw 3TOM TemnepaTypHble U CEMCMUYECKNE BO3AENCTBUA ONPEAENAOTCA COrTacHO yKasaHuam 10.15.

11.20. PacueT 0bLwein NpoYHOCTN KOHTPPOPCOB B MAOCKOCTM BAOb NOTOKA HA NOJIHbIMA COCTAB Harpy3oK 3KCM/yaTalMOHHOIo Nepruoaa cneayeT BbiNOHATL B
cootBetcTtBmm ¢ 10.16 - 10.19.

11.21. B Tex cay4yanx, Koraa B paioHe pacrnosioxKeHUs NAOTUHbI B OCHOBAHUMN HE MMEETCA MHOMOJIETHEMEP3/IbIX FPYHTOB U aMNIMTYAA CE30HHbIX KoiebaHui
HapyHOro Bo3ayxa He npesbiwaeT 17 °C, pacyeTbl 06LLel NPOYHOCTM KOHTPdOpCoB NAOTUH IV Knacca AOMNycKaeTca BbIMNOAHATbL METOLaMM COMPOTUBAEHUA
maTepunanos. B Taknx pacueTax TemnepaTypHble BO3AENCTBUA UCKNOYAIOTCA U3 PACCMOTPEHUSA, CEMCMUYECKME BO3L,ENCTBMA BO BCEX CYYanX NPeacTaBieHbl TONbKO
Ha yposHe 13, a cunoBoe Bo3aenCcTBUE GUNBLTPYIOWENCA BOAbI YYUTbIBAETCA TO/IbKO B BUAE CUA NPOTUBOAABNEHUA, MPUNOMKEHHDBIX HA KOHTaKTe "6eToH-cKana".

Ycnosua obwei NPOYHOCTU KOHTPGOPCOB NAOTUH, PACCUUTLIBAEMbIX METOAAMM CONPOTUBIEHUSA MaTePUANOB B NJOCKOCTM BAO/b NOTOKA, MPUHMMALOTCA NO
Tabnuue 10,

u
rae O, - HOpmanbHble HaNPAXKEHWA NO FOPU3OHTaNbHbLIM NAOLAAKaM Y BEPXOBOM rpaHu;
u
O. - HopMmanbHble HanNpAXeHUs, AeNCTBYIOLME MO NAOLLAAKaM KOHTaKTHOTO CEYEHMA Y BEPXOBOM rPaHu;
u
O] - MaKcMManbHble pacTArvMBaloLLMe rNaBHbIE HaNPAXKEHUA Ha BEPXOBOW rpaHu NAOTUHLI, MMa.

Tabanua 10

Ycnosus obuiei npoYHOCTN KOHTPdOpPCoB
npu pacyeTe Ux NPOYHOCTU METOJaMn CONPOTUBEHMA MaTepPUanos

CoyeTaHuA Harpysok YcnoBua NPOYHOCTM KOHTPGOPCOB NPU Pas3IUYHBIX 3HAYEHMAX




1M BO340eNCTBUA OTHOLWEeHuA t1 /t

0,50 >1¢,/t>0,25 t,/t<0,25
(maccmBHO-KOHTPdOpPCHBIE (MNOTUHBI € apOYHbBIM MAN MIOCKUM
NAOTUHBI) HanNopPHbLIM NepeKpbITUEM)

1. Bo Bcex ToUKax KoHTpdopca

KoHcynbTaHTlAKOC: NpumeyaHue.
CHOCKa AaHa B COOTBETCTBUM C ODULIMANbHbBIM TEKCTOM LOKYMEHTA.

OcHoBHble 1 Bce ocobble
ynylc O-3| < ycder <1> ynylc O-3| < ycder <1>
2. Flopu3oHTaNbHble ceveHua KoHTpdopca
OcHOBHblE u u u u
Ocobble, He BKAtOYaoLWwme u
W o, <0 ‘U; 20,25y H; <15

celicMUYecKme Bo3aeincTeunA

3. Flopu30OHTaIbHblE CeYeHMsA KOHTPPOPCA C OCHOBAHUEM

OcHOBHble u u
o, <0 o, <0

Ocobble, He BKAtoYawoLWwme u u
- o, <0 o, <0

cerMcMMYecKkne Bo3gencTens

Mpv nNpoBepKe MPOYHOCTM HM30BOM rpaHM 3HauyeHna O3  ponyckaeTca ocpeaHATb Ha ydyacTKe
pacyeTHOro ropu3oHTaNbHOMO CeYeHUs WupuHoi 4,0 m.




B yKasaHHOI Tabnuue npeacTaBaeHbl YCNOBUA MPOYHOCTM, OTHOCALLMECS K KOHTpdopcam,
paccyMTbiBAaEMbIM B MJIOCKOCTU BAOJ/Ib MOTOKA METOA4AaMMU CONPOTUBAEHUA MATEPUANOB Ha OCHOBHbIE
COYEeTaHMA Harpy3oK M BO3AENCTBUI, a TaKXKe Ha 0cobble, He BKAtOYatOLLMeE CEMCMUYECKOE BO3AENCTBUE.

11.22. HanpseHna n ycuaua, BO3HMKaloLWMe B KOHTPdOPCax NpU ceMcMUYECKUX BO3AENCTBUAX,
onpeaensaTca B COOTBETCTBUM ¢ TpeboBaHuamm 10.20.

11.23. PacyeT npo4yHOCTM KOHTpdOpca B HampaBieHWMW MNONepek MNOTOKa MNpPou3BOAUTCA Ha
ceicMUYecKne BO3LENCTBMA, HanpaB/ieHHble BAO/b OCU MAOTUHBI, U Ha MMAPOCTAaTUYECKYHO HarpysKy,
€C/IN MeXay KOHTpdopcamm NAOTUHbI pacnoaaraTca Bogocbpochl.

KoHTpdopchl NAOTUH B pacyeTax Ha NPOYHOCTb NpwU M3rbe B HanpaBAeHUW MOMEpeK MOTOoKa
paccMaTpmMBalOTCA KaK BEPTUKaAbHbIE NANTbI, 3aLLeMeHHble B OCHOBaHMe. Mpu pacyeTe KoHTpdopca Ha
OCHOBHOE M 0CODOble COYETaHUA HarpPy3oK U BO34ENCTBMI, HE BKAOYAtOLLME CeMCMUYECcKMe BO3AENCTBUA,
BEPXOBas M HW30BAA MPAHW PacCYETHON MAUTbI MPUHMMAIOTCA CBOOOAHLIMKW; MPU pacyeTe Ha ocoboe
coyeTaHMe Harpy3oK, cofeprkalliee CceMCMMYecKMe BO3LENCTBUA, BEPXOBAA PaHb, a MPU HAAMUYUM
HW30BOrO MEPEKPbITUA - U HU30BAA FPaHb NAUTbI PacCMaTpPMBaOTCA Kak cBOBoaHO onepTble. HKecTKoCTb
NAUTbI ONPeLEeNAeTcA C yYYEeTOM BEPXOBOIO M HU30BOIO OF0/I0BKOB.

Mpw pacyeTe KOHTPPOPCOB Ha NPOYHOCTL B MJOCKOCTU NONEpPeK NOTOKa HE3aBUCUMMO OT BbICOTbI U
K/1acca COopyKeHua aas 6OKoBbIX rpaHelt KOHTpdopcoB ceayeT cobaogaTb YCNOBUA MPOYHOCTU:

npuv pacyeTe Ha OCHOBHble M 0OCODble COYETAHWMA Harpy3oK W BO3AEWCTBWMI, He BKJloYatoWwme
CENCMMYECKNE BO3AENCTBUS,
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onpeaeneHHble pacyeTaMm NPOYHOCTU KOHTpdOpCca B NJOCKOCTU BAO/b NOTOKA M B NIOCKOCTU Nonepek
NoToKa.

B cxemax pacuyeta KOHTPGOPCOB HA M3rMb MomepeKk MOTOKa cnepyeT yvyuTbiBaTb KOHCTPYKLMIO
BOAOCOPOCHbIX YCTPOWCTB W APYrUX 3N1E€MEHTOB, MNOBbIWAOLWMX MKECTKOCTb COOPYNKEHWS B 3TOM
HanpasneHUN.

11.24. PacuyeT HaMopHbIX MNEpPeKpPbITUN Ha MPOYHOCTb B 3aBUCMMOCTM OT KNacca WM BbICOTbI
KOHTPPOPCHOM NNOTUHDBI CAeayeT BbIMONHATDL Ha Te }Ke Harpy3ku 1M BO3A4EeNCTBMA U UX COYETAHUA, YTO U
pacyeT NPOYHOCTM KOHTPPOPCOB.

11.25. B 30Hax BepxOBOro OF0/IOBKA KOHTpPoOpca MACCUBHO-KOHTPPOPCHOM MIOTUHDI,
UCNbITbIBAIOLLNX PACTAXKEHNE B HAaNPaBAEHUWN OCU NAOTUHBbI, CheayeT npeaycMaTpMBaTb KOHCTPYKTUBHOE
apmMmupoBaHue.

11.26. PacyeT 3n1eMeHTOB KOHTPPOPCHOM MAOTMHBI HA MECTHYIO MPOYHOCTb CAesyeT NPOoM3BOANTD
Ha Te e CoYeTaHMA Harpy3oK U BO3AENCTBUIM, YTO M pacyeT obLen NPOYHOCTM NAOTUHBI.

PacyeT mecTHOM MPOYHOCTU BOAOCAMBHOIO HOCKA, ObIKOB, pa3fesibHbIX U OrpaxKAatoWwmx CTeH,
KOHCTPYKLMIA BOAOMNPUEMHbBIX OTBEPCTUIA TYPOMHHbBIX BOAOBOAOB WM 3N1EMEHTOB CTPOMUTE/IbHbIX M
3KCM/lyaTauMOHHbIX BOA0COPOCOB, onpeaenieHne MECTHbIX HamnpsXKeHW BOKPYr OTBEPCTUM U OpYrux
NpPOemMoB B KOHTPdOPCaxX AOJIKEH BbINONHATLCA B cooTBeTCTBMM € 10.22.

PacyeT KOHCO/bHbIX BbICTYNOB KOHTPGOPCOB NAOTUH C APOYHBIMU U NAOCKUMM NEPEKPLITUAMMN Ha
MECTHYIO NMPOYHOCTb, @ TaKXKe pacyeT MJAUT HM30BOrO MepeKkpbiTUA HAANEXUT NPOU3BOAUTL COMNAaCcHO
yKasaHmam Cl 41.13330.

11.27. PacyeT ycTOMYMBOCTU KOHTPGDOPCHbLIX MAOTUH HAANEXUT NPOM3BOAUTL B COOTBETCTBUMU C
10.24 - 10.27.

Ona MaccMBHO-KOHTPPOPCHLIX MNAOTUH CAefAyeT BbIMNOAHATL pacyeT YCTOMYMBOCTM OTAENbHO
CTOAWMX CEKUMW; ANA NAOTUH C apOYHbIMM M MJAOCKUMM MEPEKPLITUAMM - OTAENbHO CTOALLMX
KOHTpdopcoB.

11.28. TnybuHy 3a4enKM KpPynHbIX Pa3pbiBHbIX HAPYWeEHWA B CKaJibHOM OCHOBaHWW cregyeT
onpeaenaTb NO pe3ynbraTam pacyeTa HanpAXEeHHOro COCTOAHMA MJIOTUHbI COBMECTHO CO CKalbHbIM
OCHOBaHMEM C Y4eTOM HEOAHOPOAHOCTU OCHOBAHMA.



11.29. PacyeT NpOYHOCTU KOHTPGDOPCHBIX MAOTUH U UX 3IEMEHTOB B CTPOUTENbHbLIN Nepuog cneayet
BbIMONHATL B COOTBETCTBUM C YKazaHuammM 10.28.

KoHcynbTaHTlAtOC: NpumeyaHue.
B odpuumanbHOM TekcTe 4OKYMEHTa, BUAMMO, AonyLeHa oneyaTtka: nyHKT 10.29 otcyTcTayeT.

11.30. BeTOHHbIe KOHCTPYKUUM KOHTPGOPCHBbIX MAOTUH BCEX KNACCOB, HE3ABUMCMMO OT BbICOTbI
COOpPYKEHUIN, cneayeT pPaccymTbiBaTb MO 0OpPa3OBaHUIO TPELWMH OT TemnepaTypHbIX BO34ENCTBUI B
cootBeTcTBMM ¢ 10.29.

12. ApOYHble 1 apOYHO-TPABUTALMOHHbIE MJIOTUHDI
KoHcTpynpoBaHue NJOTUH U UX 3/IEMEHTOB

12.1. KOHCTpynpoBaHME apOYHbIX M apOYHO-TPABUTALMOHHBIX MNJAOTUH U UX 3/1EMEHTOB caeayet
BbINOJIHATL B COOTBETCTBUM C YKa3aHMAMMU pa3aena 6 n HacToALwero pasgena.
12.2. ApoyHble 1 apoYHO-rpaBUTaLMOHHbIE NAOTUHBI CAeayeT NPOeKTUPOBaThb:

npwu [, 1h<2 (roe Ly - OMHa XxopAbl apKW No rpebHto NAoTUHLI, h - BbiCOTa NAOTUHbI) U
TpeyronbHoli Gopme yLeba - C apKamMu KPyroBoro o4epTaHUs NOCTOSAHHOM TOIWMHbBI UM C MECTHbIMM
YTONWEHUAMM Y NAT;

npu 2 Slch /h 53, npu TpaneuenpanbHol uamM 6aAnsKon K Helh dopme ylenbs - LBOSAKON
KPMBU3HbI C apKaMm NepeMeHHOM TOLWMHbI U KPUBU3HDI;

npu Zch [h>3 _ APOYHblE M apPOYHO-TPABUTALLMOHHbIE NJIOTUHbI C apKaMM NePEMEHHON TONLLMHDI,
KPMBM3HA KOTOPbIX, KaK NPaBWI0, YMEHbLUAETCS OT K/toYa K NATam; BbIOOP KPMBM3HbI MJAOTUHbI KaK B
FrOPU3OHTANbHOM, TaK U B BEPTMKA/JIbHOM Hanpas/eHUAX NPOU3BOAMTCA U3 YCAOBUA OMNTMMAsIbHOro
HaNpPAXEHHOro COCTOAHUA COOPYKEHUSA;

B HECMMMETPUYHbIX CTBOPAX U Ha HEOAHOPOAHbIX OCHOBAHUAX - C apKaMM HEKPYr10ro o4epTaHuA
nepemeHHOMN TONLLMHbI.

12.3. Ha HayvanbHbIX CTAAMAX MNPOEKTUPOBAHUA BbIOOP KOHCTPYKUMU U HOPMbl  MIOTUHDI
OOMNYyCKaeTca NPOBOAUTb HAa OCHOBAHUU NPUBANMKEHHDBIX METOA0B pacyeTa M aHaNoroB.

12.4. KpnBM3HaA apOYHOM NAOTUHbI B BEPTUKAZIbHOM HaMpaB/ieHUM AOJIKHA YTOUYHATLCA C Yy4ETOM
obecneyeHunsa YyCTOMUYMBOCTU OTAE/IbHO CTOALLMX CTONOOB U CeKUNIA B CTPOUTENbHbIN nepuod. Mpu sTom
YUUTBLIBAIOTCA CXeMbl BO3BEAEHWUA MJOTUHbI, KOHCTPYKUMA MEMKCEKLUMOHHbIX LWWBOB W CPOKU WX
OMOHOJIMUYNBAHMA, UCMOb30BaHME MNOALAEPKMBAIOWMX KOHCTPYKUMIN (BPEMEHHbIX WM MOCTOAHHLIX),
rpaduK Nnogbema ypoBHs BOAbl B BEpXHEM bbede NAOTUHbLI U TEMNEPATYPHOTO BO3AENCTBUSA.

12.5. B KOHCTPYKLMKN apOYHOM NAOTUHBI CnefyeT npefyCcMaTpmBaTh pa3pesKy MJIOTUHbI Ha CeKLUn
CTPOMUTENbHbIMM LIBAaMMU, KOTOPble HEOBXO0AMMO OMOHO/IMYNBATL Nepes, 3aM0HEHNEM BOAOXPAHUANLA.
CTpouTenbHble WBbl APOYHbIX NNOTUH AOMKHbI OblTb, KAK NPAaBUAO, BEPTUKANBbHBIMU U MMETb LUTPabbl.
MNocnepoBaTenbHOCTb OMOHONMUYMBAHUA U TeMnepaTypa 3aMblKaHMA LIBOB AO0KHbI ONpefenatbca C
YY4ETOM HanpAXeHHOro COCTOAHUA NAOTUHbI.

Mpy NpPoOeKTMpOBaHUKU cneayeT paccmaTpuBaTb LLeeco0b6pasHOCTb PEryanpoBaHUA He TOJIbKO
cpefHUX TemnepaTyp, HO U TeMnepaTypHbIX FPaANEHTOB NPU 3aMblKaHUM.

12.6. lpu conpsKeHUM nNAOTUHbI C OCHOBAaHMEM B HeobXxoAMMbIX cayyaax cieayet
npeaycmaTpuMBaTb Mepbl NO YKpenaeHMo OCHOBaHUA:

334e/1IKy pa3sioMOB, KPYMNHbIX TPELWMH M NYyCTOT NyTEM YCTPOUCTBA BETOHHbIX U XKene306eTOHHbIX
NpPoboK UK cBaM ANA Nepesaym ycuama oT NAOTUHbI BryOb CKalbHOMO Maccu1Ba.

12.7. OnupaHune NAOTUHbI Ha OCHOBAHWE A40/1KHO BbiTb 06ecneyeHo Mo NOBEPXHOCTU, HOPMaNbHOM
K OCAM apOK NAOTUHbI. [1pM 3TOM NO KOHTYPY NAOTUHbI NP HEOHXOAMMOCTUN HAZNEKUT NPesyCcMaTpuBaTb
YCTPOMCTBO KOHCTPYKLMK, yaydllalowmx YCNoBUA onupaHua (beperosble ycTtou, ceano, npobka,
HE3aMOHO/IMYEHHbIE CTPOUTE/IbHbIE LWBbI B BEPXHEM YacTn OGeperosblXx CEKUMI NAOTUHBbI U A4p.).
[onyckaeTca oyepTaHMe NATbl apKM NPUHUMATb KPUBOJIMHEMHbBIM AN NONIUTOHAIbHBIM.

12.8. PaunoHanbHana rnybuHa Bpe3KM AO/IKHA ONpeaenaTbCa, Mcxoga M3 ycnoBus obecnevyeHus
YCTOMUYMBOCTU Heperosbix YNnopoB M 6aronpuATHOrO HaMpPsXXEeHHOro COCTOSHMA B Tesle NAOTUHbI U



CKa/IbHbIX MPUMbIKaHUSAX.

[na yMeHbleHMA HanpaXKeHU Ha KOHTaKTe MJIOTUHbI C OCHOBAHMEM CleayeT pPaccMaTpuBaTb
YCTPOWMCTBO MECTHOTO YTO/LLEHUSA NAOTUHDBI MO ONOPHOMY KOHTYPY.

ApPOYHYIO NNOTUHY HEOOXOAMMO OTAENATb KOHCTPYKTUBHbIM LLIBOM OT NPOOKKU, PacnoioxKeHHOW B
Hanbonee y3KoM LWeneBuaAHON YacTu yLebs.

12.9. Mpu NPOEKTUPOBAHUM COMPANKEHUA MNAOTUHLI C OCHOBAHMEM B C/ly4ae BO3HWMKHOBEHMA
pacTArMBalOLMX HAMPAXKEHUIN HA KOHTaKTe MAOTMHbI C OCHOBAHWEM B 30HE BEPXOBOW rpaHu cnepyet
npeaycmaTpuBaTh:

HAK/IOH HMXKHEro y4acTKa BEPXOBOW FpaHW NyTeM CMELLEHUS B HUXHUI Bbed HMKenexalmx
rOPU30HTa/IbHbIX CEYEHWI OTHOCUTE/NIbHO BbILIENEXKALWMX C LEeAbl0 KOMMNEHCAUUM pPacTArmMBaloWwmx
HanNpPs»XeHU aencTBuem Beca BETOHHOM KNafKK;

YCTPOKCTBO LWBa-Hagpesa.

CnepyeT TakKe paccmaTpmBaTb LEenecoobpasHOCTb YCTPOMCTBA B OCHOBAHWM nepen, NAOTUHOM
BEPTUKA/IbHOW Npopesu (wwenn) raybuHoii (5 - 10)% oT BbICOTbI NOTUHBI.

12.10. BopgocbpocHble YCTPOMCTBA aPOYHbIX WM APOYHO-TPABUTALMOHHbLIX MJAOTUH creayeT
NMPOEKTMPOBATb C YYETOM COOTBETCTBYIOLWMX TPpeboBaHUI pasgenos 6, 8 n 10.

PacyeTbl NJIOTUH HA NPOYHOCTb U YCTOMUYMBOCTb

12.11. PacyeTbl apOYHbIX U apOYHO-TPABUTALLMOHHbBIX MOTUH cAeayeT NPoM3BOAUTbL B COOTBETCTBUM
¢ TpeboBaHMAMM pas3aenos 7 U 8 U yKasaHUAMM HACTOALLEro pasaena.

12.12. PacyeT HanpAKeHHO-4edOpPMUPOBAHHOFO COCTOAHUA apPOYHbIX U apPOYHO-TPABUTALLMOHHbIX
NAOTUH CnefyeT NPOU3BOAMUTbL C yYeTOM NOCNeA0BaTeIbHOCTU BO3BeAEHMA NAOTUHbI, OMOHOAMYUBAHUA
LUBOB M HaNOJIHEHUA BOAOXPaHUAMLLA.

Pacyetbl nnotuH Il n IV Knaccos, a TakXe npensapuTesibHble pacyeTbl NAOTUH BCEX KNaccoB
[0MNyCKaeTcA BbINOAHATb YNPOLLEHHbIMWU MeTOAaMU.

12.13. Tpu pacyeTe apoyHbIX W APOYHO-TPABUTALUMOHHbLIX MNAOTUH C Y4YETOM pPaCKpbITUA
CTPOUTE/IbHbIX LWBOB W TPELLMH OLEHKA NMPOYHOCTU COOPYHKEHUA NMPOU3BOAUTCSA MO MNPOYHOCTM BeToHa
CKaToOM 30HbI.

OugeHKY NPOYHOCTU cnegyeT BbINOAHATL C Y4ETOM MOBbIWEHUS PACYETHOTO CONPOTUBIEHMA BeToHa
npu BCECTOPOHHEM CxKaTum B cooTeeTcTBum ¢ Cl 41.13330.

12.14. PacyeTbl NPOYHOCTU M YCTOMYMBOCTU MJIOTUH HA CEMCMUYECKME BO3AENCTBUA creayeT
npoussoauTb B cooTBeTcTBuM ¢ 10.15 - 10.17 ana Hanbonee Heb6NaronpUATHOrO HaMNpaBAEHUA 3TUX
BO3/eCTBMIA, @ MPU pacyeTe No ANHAMUYECKON TEOPUU CEMCMOCTOMKOCTY - C y4eTOM Tpex (Mpu peLlleHnu
NPOCTPaHCTBEHHbIX 3a4a4).

PacueTbl NpOYHOCTU cnesyeT BbIMOJHATb C Y4ETOM PACKPbITUA CTPOUTE/IbHbBIX LWBOB U TPELLUH AnA
Pa3/INYHbIX YPOBHEN BepxHero bbeda.

12.15. [Ona apoyHblX W aAPOYHO-TPABUTALMOHHbLIX MNAOTUH CcnefyeT BbINOAHATb pacyeTbl
YCTOMUYMBOCTM BEPEroBbIX CKa/IbHbIX YNOPOB.

[na NNOTUH B WUMPOKKUX CTBOPAX (Mpu [/ h>3 ) BONOAHUTENBHO HAZNEKUT BbINOAHATL pacyeT
obuieit ycToM4MBOCTM MAOTUHbI COBMECTHO CO CKaJ/ibHbIM OCHOBaHMeM. Bo Bcex cnyyasax cneayet
BbIMOJIHATL pacyeT MeCcTHOW NPOYHOCTU (YCTOMYMBOCTN) B OCHOBAHMUM MIOTUHBI.

12.16. MMpwn pacyeTe YCTOMUYMBOCTU OeperoBbiXx YMOPOB W HanpaAKeHHOo-AedOoPMUPOBAHHOIO
COCTOSIHMUA OCHOBaHMA MNOTMH YYWUTLIBAIOTCA CledylolWmne Harpyskm W BO3LENCTBUA:  YCUAMUA,
nepegatowmecs oT NJOTUHbI, COOCTBEHHbINW BEC CKa/NbHOrO 6/10Ka, PUAbTPALMOHHbIE U CEMCMUYECKME
BO34EeMNCTBUS.

12.17. PacyeT ycTOMYMBOCTM DeperoBbiX YNOPOB AO/KEH MPOM3BOAUTLCA, UCXOLA W3 aHaANM3a
npeaesbHOro COCTOSIHUA OTAE/bHbIX CKaNbHbIX 6/1I0KOB, BbIAENSEMbIX C YYETOM WHMKEHEPHO-
re0NOrMYECKUX, TEOKPUONOTMYECKUX U Tonmorpaduyecknx ycnosuit. Ycroiumsoctb Geperosoro ynopa
onpeaenaeTca no pesysbTaTaM pacyeTa HAMMeHee YCTOMYMBOrO CKanbHOTo 610Ka.

12.18. Mpwn pacyeTax NPOYHOCTU U YCTOMUYMBOCTM apOYHbIX U apPOYHO-FPABUTALMOHHDLIX MAOTUH,

Kpome Ko3pdUUMeHTOB ycnosuii paboTtbl Yecd, NpuBeaeHHbIXx B Tabnuue 6, cneayeT yumTbiBaTb



Ko3PPULMEHTbI YCNOoBUiA paboTbl Vcda , NPUBEAEHHBIE B Tabauue 11.

Tabnunua 11
3HayeHMA KoabdULUMEHTA YCNOBUI PabOoTbl apPOUHbIX
N apOYHO-TPaBUTAUNOHHbIX NJ1IOTUH
Bumer pacueTosn Kosdpobuument
yCJoBUM paboTH
ramMMa
cda
1. PacueTe oOWeM NPOYHOCTM APOUHHIX
Y apOYHO-T'PaBUTALMOHHEIX I[1JIOTUH :
t
IO PaCTSIXEHUIO TamMMa = 2,4
cda, 1l
c
IO CXAaTUIO TaMMa =0,9
cda,l
2. PacueTh yCTOMUMBOCTM OEPETOBEIX YNOPOB IMJIOTUH raMMma =1,0
IpK ydeTe HaT'py30K OCHOBHOT'O M 0CODOIO coueTaHusa 0es cda, 2
CeMCMUYECKUX BO3IEMCTBUN
3. PacueTH of0mey¥ YyCTOMUMBOCTM IIJIOTMH B UWMPOKUX TamMMa =1,1
CTBOpax IpM ydeTe Harpy30K OCHOBHOTO M 0COB0TO cda, 3
coueTaHusa 0es3 CelMCMMUEeCKMX BO3IEeNCTBUM
4. PacueTh YyCTOMUMBOCTMK OEpPETOBHIX YIOPOB M OOWeN TamMMa =1,1
YCTOMUMBOCTHU IIJIOTMH IPM ydeTe CeMCMUUECKUX BO3IENUCTBUM cda, 4
IpuMmeuanmre. Ipu HaJINuUm HECKOJIbKUX baxTopoB, OeVICTBYIIUMUX
OOHOBPEMEHHO, B pacueT BBOIOINTCHA IIpomM3BEOEHNUE COOTBETCTBYIINMX
KORb0OMUIMEHTOR yCJIOBMM pPabOTH (HamopuMep, OpM pacueTax obmey yCTOMUMBOCTU
IIJIOTUH B MMPOKMUX CTBOpAax c y4ueToM CelCMMUEeCKUX BOBIEMCTBUN
TaMMa = TaMMma X T'aMMa =1,1 x 1,1 =1,21).
cda cda, 3 cda, 4

12.19. Mpu pacyete NAOTUHBLI CneayeT yuuTbiBaTb BAMAHME Ha €e HeCylyl CnocobHOCTb
BOAONPUEMHbBIX M BOAOCOPOCHbIX COOPYIKEHUM, PACNONOKEHHbIX B TENE NJAOTUH.

Mpu pacyeTe apo4YHOM W AaPOYHO-TPABUTALMOHHOM MJIOTMHbLI Ha 0OLLY0 NpPoYHOCTL 6e3 y4yeTa
ocobeHHocTel paboTbl OTAENbHbIX 31eMeHTOB (6bIKK, rpebeHb, BOAOCAUBBI, 3/1EMEHTbI BOAONPUEMHUKA,
HanopHble TpybonpoBoAabl U Ap.) yKasaHHble 3/1eMeHTbl HeobXxoAMMO paccumTbiBaTb Ha MECTHYIO
NPOYHOCTb.

12.20. PacyeTbl HanpsaXeHHO-4ePOPMUPOBAHHOIO COCTOAHUA U MECTHOM MPOYHOCTU OCHOBAHMA
APOYHbIX M APOYHO-TPABUTALMOHHBIX NAOTUH cnegyeT nponsBoauTb B cootBeTcTBMM ¢ CI 23.13330. Mpwun
3TOM Y4YUTbIBAETCA BO3MOXHOCTb 0bOpas3oBaHMA obnactelt nnactmyeckux gedopmaumini B beperoBbix
NPUMBbIKaHMAX NAOTUHbI. ECAM ycnoBMA NPOYHOCTM A1 NOBEPXHOCTEN OCclabaeHns CKanbHOro maccuBa
He BbINOMHAIOTCA, cneayeT NpeaycMaTpmBaTb MeponpuATUA cornacHo 12.6.

MpW HaAMuYMM [AOCTOBEPHbIX AAHHLIX PEKOMEHAYETCA Yy4MUTbiBaTb B pacyeTax HAMPAXKEHHOro
COCTOSIHMA M OLEHKe NPOYHOCTU OCHOBAHMA ecTecTBEHHOE (BbITOBOE) NoJsie HanpaKeHUN.

13. ObecneuyeHne 6e3onacHOCTN NNOTUH

13.1. Ona obecneyeHna 6e30MacHOCTM MAOTUH HEOBXOAMMO NpeaycMaTpMBaTb KOMMAEKC



NHXXEHEPHO-TEXHUYECKNX U OPFraHN3aLMOHHbIX MEPONPUATUIA, B TOM YUCAE:

YyCTaHOBNAEHWE B MPOEKTe KpuTepnes 6e30MacHOCTM B BUAE KPUTEPWasbHbIX 3HAYEHWI
ONArHOCTUYECKMX MOKasaTenel COCTOAHUA COOPYXKEHMUA, XapaKTepusylolwmx ero 6e3onacHocTb:
nepemellenuns, gepopmaumm, HanpaKeHUsA, GUNbTPALMOHHbBIE PACXoabl, Mbe30OMETPUYECKME Hamnopbl
OUNBTPALMOHHbIX BOA U Ap.;

OCHallleHMe TUAPOTEXHUYECKMX COOPYMKEHUN TEXHWYECKMMU cpencTBamu, obecneymsatowmumm
KOHTPO/Ib WX COCTOSIHWA; OpraHW3auua W NpPOBeAEHME HATYPHbIX HABAAEHMI 33 COCTOAHWEM
COOPYKEHUI;

nposeaeHMe perynapHbix o6cnesoBaHNN COOPYKEHUIA.

HaTypHble HabatogeHuA

13.2. B npoekTax 6eTOHHbIX U Kesie306eToHHbIX naoTuH |, Il 1 Il Knaccos, B MX OCHOBaHUU U
6eperoBbIXx NPUMbIKAHMAX HeobxoAMMO npeaycmaTpuBaTb YCTAHOBKY KOHTPOJ/IbHO-U3MEPUTENBbHOM
annapatypbl (KNA) ana nposeaeHns HaTypPHbIX HaBOAEHUI 32 COCTOAHUEM COOPYKEHWNI, MX OCHOBAHMIA
n beperoBblXx MNPUMbIKAHMIA KaK B MNepuos, CTPOUTENbCTBA, TaK M B Mpouecce 3KcnayaTaumu, ¢
NPUMeEHEHMEM, KaK MpaBWIO, aBTOMATM3MPOBAHHOM CUCTEMbI ONPOCA KOHTPO/AbHO-U3MEPUTENbHOM
annapatypbl (ACO KMA).

Ons nnotuH IV Knacca yctaHoBKy KMA cneayeT o60ocHoBaThb.

BusyasnbHble HabAOL4EHUA NPOBOAATCA HA KAaXKAOW NJIOTUHE, HE3ABMCUMO OT K/lacca COOPYKEHMUA.

13.3. HaTtypHble HabaoaeHMA Ha BETOHHbIX U Kene306eTOHHbIX NAOTUHAX CAeayeT NPOBOAUTb MO
nporpamme, paspaboTaHHOW MNpPW NPOEKTUPOBAHUW U YTOYHAEMOW B MpOLLECCe CTPOUTENLCTBA,
BPEMEHHON M MOCTOAHHOM 3KCMAyaTauumn coopykeHua. Mporpamma HaTypHbIX HabAAEHUIA AO0MKHa
COAEPKATb COCTaB M 06bEM HATYpHbIX HabAOAEHUN U MUCCNefoBaHUI, cucTembl pasmelueHnsa KUA,
MeToanKy cbopa M 06paboTKM [aHHbIX U3MEPEHMI, cnocobbl UX aHanuM3a ANA AMArHOCTUPOBAHMA
COCTOAHUA COOPYKEHMA HA PA3/IMYHBIX 3TaMax ero CTPOUTEIbCTBA U SKCMJTyaTaLMu.

13.4. B npouecce CTPOUTENbCTBA OCHOBHbLIMW LLeNSIMW HAaTYPHbIX HAaBA0AeHWI fOMKHbI ObITb:

OLEHKa TexHoNormm BO3BeAeHUs OeTOHHbIX MaccuBoB  (TPELWMHOCTOMKOCTb  HeToHa,
TemMnepaTypHbIi pexkmnm, cobnogeHne NPoeKTHoro rpadmka 6eToHHbIX paboT);

KaQyecTBO OMOHOANYMBAHUA NPODUAA NNOTUHDI;

COOTBETCTBUE UCMOJIb3YEMbIX COCTaBOB HETOHA NPOEKTHbLIM.

Mo pesynbTaTam HabAlOAEHU CTPOMTENbHOIO Mepuoda AOJIKHbl  KOPPEKTUPOBATbCA
TEXHO/NIOTUYECKME MEepOonpuATUA, BbIABAATLCA AedeKTHble 30Hbl (M10X0 npopaboTaHHbIM 6eToH,
HEeKayecTBEeHHasA LieMeHTauMs MeXCTo164aTbIX LWBOB, TEMMNEPATYPHOE TpewwMHOobpa3oBaHue).

13.5. HatypHbiMM HabawAeHUAMWM B MNepuos  HanoJIHeHUA BOAOXPAHUAMLWA  AO0MXKHO
YyCTaHaBAMBATbLCA:

BOAOMNPOHMLLAEMOCTb BETOHa HamnopHOM rpaHu (BbiABAAKOTCA ovarn GUAbTPaUUKM U AedeKTHble
30Hbl 6eToHa);

3aKOHOMeEpPHOCTU (GOPMUPOBAHMA HAMNPAXKEHHO-A4ePOPMUPOBAHHOTO COCTOAHWA NAOTUHbLI Ha
KaKA40M 3Tane nogbema ypoBHA BepxHero bbeda.

13.6. Tpyv NOCTOAHHOM 3KCNAyaTaUUW COOPYKEHMA MO [AHHbIM HATYPHbIX COOPYMKEHUW
Heobxoanmo:

onpeaennTb GakTUYECKYIO CXeMY CTaTUYECKOM paboTbl CMCTEMbI NIOTUHA-OCHOBAHME U ee OTAnYMe
OT PacyeTHOM CXeMbl MO NPOEKTY;

YTOYHUTb COCTaB AMArHOCTUYECKUX NapaMeTpoB, UCMONb3YeMbIX A1A OLEHKN Be3onacHoi paboTsbl
NAOTUHbI;

pa3paboTaTb KpUTEPUANbHbIE 3HAYEHUA AMATHOCTUYECKUX NOKa3aTeNen HaJeKHOoM aKCnyaTaunm.

13.7. CocTaB KOHTPO/IMPYyEMbIX Ha 06 bEKTE NAapPaMeTPOB AONKEH NO3BONATb OLLEHUBATb MPOYHOCTb,
YCTOMYMBOCTb U BOAOHEMNPOHULAEMOCTb MJIOTUHbI, @ TaKKe AENCTBYIOWME HA COOPYKEHME Harpysku m
BO34eMNCTBUA.

B o6Lwem cnyyae npu ocyLLecTBAeHNN KOHTPOAbHbIX HaTYPHbIX HabntogeHnin 3a paboToit 6eTOHHbIX
NAOTMH B COCTaB HAablo4aeMbIX NAPaMeTPOB AOJIKHbl BXOAUTD:

YPOBEHb BOAbI B BEPXHEM U HUXKHEM bbedax;

YPOBEHb HAHOCOB B BOAOXPaHMAMLE U GU3UKO-MEXaHUYECKME XapPaKTEPUCTUKN HAHOCOB;



NpPoTUBOAaB/IeHME BOAbI MO KOHTAKTY COOPYKEHMA C OCHOBAHUEM U B TeNe NOTUHbI;

TemnepaTtypa Hapy»XHOro Bosayxa (cpeaHecyTo4yHan) B CTBOpe rMAapoysna, BoAbl B BOAOXPaHUAULLLE
N B HUXKHeM bbede;

AMHaMUYecKkume Bo3gencTema (paboTa rmapoarperaTos, BO34eNCTBME COPOCHbIX BOAHbIX MOTOKOB);

cemcmMmmnyeckue Bo3gencTeuns (mapameTpbl CEMCMUYECKUX KOlebaHUI OCHOBAHMA U COOPYHKEHUS);

BEPTUKa/bHblEe (OCaZKa) M roOpU30oHTabHble (CABUT, MPOrMG, HAK/IOH) NEPEMELLEHMA XapaKTEPHbIX
TOYEK NJIOTUHbI U OCHOBAHMUS;

pacKpbiTve A4edopMaLNOHHbBIX LBOB Y B3aMMHOE CMELLEHME CEKLNI;

pacKpbITUE LBA MO KOHTAKTY NJOTUHbI C OCHOBaHMEM;

pacKpbITUE CTPOUTE/IbHbIX LUBOB U TPELWMUH B 6ETOHHON KNaaKe;

napameTpbl reogMHaMmUYecKme;

GUNbTPALMOHHBIN pacxog, Yepes TeNo NA0TUHbI, OCHOBaHME U Beperosble NPUMbIKAHUSA;

XMMMWYECKMI1 CcOCTaB BOAbl BOAOXPaHUAUWA M NpoduabTPOBaBLLEMCA BOAbl; TemnepaTypa
dunbTpylolencs Boabl;

XMMUYECKana U mexaHnyeckas cyddosmna rpyHToB OCHOBAHMS;

bOU3MKO-MexaHMUYECKMe XapaKTepUCTUKM bBeToHa pas/iMyHbIX  30H MAOTUHbI  (NPOYHOCTD,
BOZIOHEMPOHNLLAEMOCTb, MOPO30CTOMKOCTb, CTAaTUYECKUIN U ANHAMUUYECKUI MOAYAU YNPYTOCTU U Ap.);

MeXaHWYecKue noBperKaeHna 6ETOHHOM KNaaKu;

TemnepaTypHOEe COCTOAHWE NAOTUHbI U OCHOBAHUS;

HanpAXeHHoe COCTOAHUE MJIOTUHDI;

HanpAaxeHHoe 1 AedhopMMPOBAHHOE COCTOAHUE BeperoBbIX CKIOHOB;

rmapas/iMKa NOTOKa Ha BOAOCHPOCHbBIX COOPYHKEHUAX U B bbedax;

noBpeXaeHua 6GETOHHbIX MOBEPXHOCTENM BOAOCAMBHbLIX TrpaHei, Na3oB 3aTBOPOB W 30H
nepemeHHOro ypoBHs BOAbI;

nospexaeHua BogoboinHbIx ycTponcTs (Bogoboin, pucbepma, nepexosHoe KpenaeHue);

pa3MbiBbl OCHOBaHMA B HUXHeM bbede rmapoysnos;

HanpaxeHHoe 1 aedopMMpPOBaHHOE COCTOSHUE BeperoBbIX CKIOHOB.

B cocTaB KOHTPO/IbHbIX HaTypHbIX HabAoAeHWl 3a paboTol »Kene3obeTOoHHbIX MJOTUH WU
ene30b6eToHHbIX 31eMeHTOB 6ETOHHbIX MJI0TUH, KPOME NePeYUCIEHHbIX Bbille NoKasaTeNein CoOCTOAHMUA,
OOJIKHbI BK/IOYATbCA TaKKe:

HanpsXeHna B apmaType (COOTBETCTBYHOLLME KOHCTPYKLMU Kene306eTOHHbIX MAOTUH, aHKEePHbI
NOHYp, }kene3obeToHHaa 060/104Ka BOAOBOAO0B U T.4,);

HanpAXeHns B MeTalAndeckol 060/7104Ke HanopHbIX BOAOBOAOB M CAUPabHbIX Kamep
rmapoarperaTos;

TpewuHbl B 6eToHe Ke1e306eTOHHbIX KOHCTPYKUNIA;

TpellMHbl B 3aWMTHOM c/ioe 6eToHa BAONb CTEP)KHEW apmaTypbl; OTCA0EHWE 3alUUTHOro csoA
beToHa;

KOppo3uAa apmMmaTypbl M 6eToHa;

MeXaHMYEeCKNe NOBPEXAEHNA apMaTypbl.

13.8. CneuymanbHble HabAOAEHUA OPraHU3YIOTCA C UCC/IeA0BaTeIbCKUMKN LeNAMU AN NONyYeHus
OaHHbIX, CBA3AHHbIX C HEOHXOAMMOCTbIO NOATBEPKAEHUA MPOEKTHbIX pPelleHUid, COBEepPLIEHCTBOBaHMUA
MEeTOA0B pPacyeToB, MOAENbHbIX WCC/AeAOBaHWUIN, onpeaeneHna B HaTYPHbIX YCNOBUAX OCHOBHbIX
MeXaHMYECKNX XapaKTepuCTMK 6eToHa, BbiIbopa oNTMMaNbHbIX METOA0B NPOM3BOACTBA PAaboT M yCnoBUi
aKcnayataumm. O6bem M coaep:kaHuWe CneumanbHbIX HaTYpHbIX HabaogeHui onpeaensoTcs
nporpammamu UcciefoBaHN B COOTBETCTBUMN C M3yYaeMbIMU Ha AaHHOM NAOTMHE BONPOCAMMU.

13.9. B npoekTax 6ETOHHbIX U Kene306eTOHHbIX NIOTUMH | Knacca npu pacyeTHol CeMCMUYHOCTH
naowWwagKkn cTpoutenbcTea 7 6annos M Bbille, a TakXe NAOTUH Il Knacca npu pacyeTHOM CeMcCMUYHOCTU
naoWaaKkn cTpoutensctsa 8 6annoB U Bbie ciaedyeT NpeaycMaTpuBaTb CUCTEMY reoAMHaMUYECKOTo
MOHUTOPWUHTa.

ObcnepgoBaHue NAOTUH

13.10. B cooTtBeTcTBMM cO cTatbern 9 [1] B uUenAX BbINOJHEHMA KOHTPOASA 33 COCTOAHUEM
rTMAPOTEXHUYECKMX COOPYXEHUI, B TOM 4UMCAEe MNAOTUH, [AO/KHbl NPOBOAMTLCA pPEerynsipHblie



o06cnenoBaHNA COOPYKEHUIA C NPUBAEYEHUEM CMELMANU3UPOBAHHbIX OpraHU3aumii.

13.11. Pe3ynbTaTbl 06CNef0BaHMI TMAPOTEXHUYECKUX COOPYHKEHUI LOMKHbI 0POPMAATLCA B BUAE
AkTa o06cnefoBaHWA  YCTAHOBAEHHOW GOpmMbl €  3akaoveHnem 06 ypoBHe 6e30MacHOCTM
TMAPOTEXHUYECKMX COOPYKEHWUI (COOTBETCTBMM COOPYKEHMI HOPMATUBHBIM KpuTepuam 6e3onacHocTm)
U nepeyHem mep (B cnyyae HeobXO4MMOCTM) NOBbLILWEHUA HAZEeXHOCTU U obecneyeHns 6e3onacHoOCTH
TMAPOTEXHUYECKUX COOPYIKEHWIA.

OueHKa 6€30nacHOCTM NAOTUH

13.12. OueHka 6e30MacHOCTU OETOHHbIX U Kesie300EeTOHHbIX MAOTUH A0NXHA OCYLLECTBAATLCS
nyTem conocTtaBaeHuA:

KOHTPO/IMPYEMbIX HAarpy3oK 1 BO34ENCTBUIN C NPUHATLIMU B MPOEKTE;

3HAYEHWUIN KOHTPOSMPYEMbIX MOKA3aTenem COCTOAHMA MNOTUHbI MO YC/0BMAM €€ MPOYHOCTH,
YCTOMYMBOCTU U AONFOBEYHOCTU C KpUTEPMANbHBIMU 3HAYEHUAMM ANATHOCTUYECKMX NOKa3aTenen.

13.13. KpuTepuanbHbie 3HaYeHUA KOHTPOAMPYEMbIX MOKasaTesie COCTOSIHUSA COOPYKEHUSA
(nepemelteHnn, HAaNPAMKEHWUS, PACKPbLITUA LBOB, MbE30METPUYECKUI Hanop, GUAbTPALMOHHBIN pacxos 1
Ap.) AOMKHbI pa3pabaTbiBaTbCA B MPOEKTE M YTOUYHAIOTCA B NPOLECCe 3KCM/yaTauumu COOpyXKeHua Ha
OCHOBE PETPOCNEKTUBHOM MaTeMaTUYEeCKOM MOAENWN, yduuTbiBaloWen cneumdpury paboTbl CUCTEMBbI
"NNoTUHA-ocHOBaHMe" No pe3yibTaTam HaTypPHbIX HabaloAeHU.

13.14. Ana obecneyeHmA NOCTOAHHOrO MOHUTOPUHIA COCTOSIHUA COOPYKeHUs Ha naoTuHax |, 1l u 1l
KNacCoB A0/IKHbl OblTb YCTaHOB/NEHbI aBTOMATM3MPOBAHHbLIE CUCTEMbI AMAFHOCTUYECKOrO KOHTPOAS,
BK/IOYAIOLLME aBTOMATU3UPOBAHHYID CUCTEMY OMNPOCa KOHTPOJIbHO-U3MEPUTENbHOM annapaTtypbl U
MHPOPMALMOHHO-AMATHOCTUYECKYIO CUCTEMY MO KOHTPOJIHO 6HE@30NaCHOCTU COOPYKEHMA.

MpunoxkeHue A
(obAsaTenbHoE)

MEPEYEHb HOPMATWBHbIX AOKYMEHTOB

CM 14.13330.2011 "CHuN 11-7-81*. CTpOUTENbCTBO B CEMCMMUYECKNX paitoHax"

CM 16.13330.2011 "CHwuM 11-23-81*. CTanbHble KOHCTPYKLMMK"

CM 23.13330.2011 "CHwI 2.02.08-85. OCHOBaHUA rMAPOTEXHUUYECKMUX COOPYHKEHUN"

CM 28.13330.2012 "CHwI1 2.03.11-85 "3awuTa CTPOUTENbHbIX KOHCTPYKLUMIK OT Koppo3uun"

CN 38.13330.2012 "CHwuM 2.06.04-82*. Harpyskm M BO3AEWCTBMA Ha T[UAPOTEXHUYECKME
coopyrKeHuA (BoNHOBbIE, Iel0Bble M OT cyaos)"

CM 39.13330.2012 "CHwuM 2.06.05-84. MAOTUHbI U3 TPYHTOBbIX MaTepuanos"

CN  41.13330.2012 "CHuM 2.06.08-87. bBeToHHble U XKene3obeTOHHble  KOHCTPYKLUUM
rMAPOTEXHUYECKMX COOPYKEHNIN"

CMN 58.13330.2012 "CHwuM 33-01-2003. M'mapoTexHuyeckme coopyKeHns. OCHOBHbIE NoJsioXKeHua"

FOCT 19185-73. T'napoTtexHnKa. OCHOBHble MOHATUA. TepMUHbI U onpeaeneHuna

FOCT 26633-91. beTOHbI TAXKENbIE U MENKO3epPHUCTbIE. TeXHUYEeCKne ycnosma.

MpunoxkeHue b
(obaAsaTenbHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA



A - naowaab NoAoLLBbI CEKLMM NAOTUHBI;
4. - naouwaab NnpuseaeHHOro ropn3oHTaIbHOIO cedeHna KoOHTpdopca;
4, - naouiaab ce4yeHmUa apmaTypbi;

E, . hauanbHbiii MOAYNb YNPYrocTu TAXenoro 6eToHa;

E, - pacyeTHoe 3HauyeHne MoayNa YyNPyrocTu TAKeNoro 6eToHa;
E

s - MOAy/b yNPyrocTM apmatypbl;
- pacyeTHOe 3Ha4YyeHne 0606LLLEHHOIO CUI0BOIO BO3AENCTBUS;

m'ﬁ

u - HAanop Co CTOPOHbI BepxHero bbeda;

S

¢ - Hanop Co CTOPOHbI HUXKHEro bbeda;

R

d - Hanop Hag, pacyeTHbIM CeYeHueMm;

R

dr - OCTATOYHbIN GUNBTPALMOHHBIN HAaNOP NO OCU APEHANKA;

S

os - OCTAaTOYHbIN d)M}'IpraLI,MOHHbII‘a Hanop no ocu LI,EMeHTaLI,MOHHOI‘;I 3aBecCbl,

N

cr,m - KOUTUYECKUIM CpeaHUI rpafaneHT Hanopa;

~

adm - BOMYCKAaEMbI rpagMeHT Hanopa;

~

red - MOMEHT MHEPUUM NPUBEAEHHOIO rOPM30HTaNIbHOIO ceYeHMa KOHTpdopCa;
- MOMEHT CWU/bl, N3rMbatomMin MOMEHT;
- HOpMasibHaa cuna;

=<

v

ws - JABNEHNE HAHOCOB CO CTOPOHbI BepxHero bbeda;
- CWNa caBUra;
- pacyeTHOe 3Ha4YeHne 0606LILEHHON HecyLlell cnocobHoCTy;

® O

=

b - MPU3MEHHAas NPOYHOCTb BETOHa;

=

bt - conpotusneHne 6eToHa 0CeBOMY PaCTAXKEHUIO,

S

tot - MONIHOE NpOoTUBOAABAEHNE BOAblI HAa NOAOLLBY N/IOTUHDI;

U

f - d)VIJ'IpraLI,MOHHOE npotTnBoAdaBieHNe Ha OTAE/IbHbIX YH4aCTKaX Nn043eMHOIo KOHTYpPa NJ1I0OTUHDbI;
Uv - B3BelWwunBarollee NnpoTMeogaBneHne,;
Wx ) VVy - MOMEHTbI CONpoTnBAEHNA Ce4eHNA OTHOCUTENIbHO ocel X-X u Y-y,

a; - pacctoAaHne oT HaﬂOpHOﬁ rPaHn NNOTUHDbI 40 OCU APEHAXKA,
b - LWNPUHA NNOTUHbI MO OCHOBAHMUIO;
t - AnnHa ceKuuu NNOTUHBI;

!, - TonwWMHa CeKLMM B NPeAENax paciuMpeHHbIX WBOB (TO/LWMHA KOHTPOpCa);

d

ceyeHuu;

d

t,lim - npeaenbHan rnybuHa 30HbI PAcTAXKEHUA Y BEPXOBOM FPaHN NAOTUHbI;

g - YCKOpeHune CBO60AHOI’O nageHuna;
h - BbICOTa NNIOTUHbI;

t - F}'Iy6VIHa 30Hbl PacTAXeHUA B TOPU3OHTAJIbHbIX Ce4YeHUAX Tesnla NNOTUHblI U KOHTAaKTHOM

h,, - gbicoTa HaHOCOB nepeg, nn1oTUHOM;
K - KoadppuumeHT dnnbTpauunm;

k

y - KOaOPULMEHT NOCTENN FPYHTOB NPU CxKaATUW;

k. . K03 dMLMEHT NOCTENN TPYHTOB NPU CABUTE;



lu , lm - pacyeTHaa A/MHA AENCTBMA AaBAeHUA BOAbl CO CTOPOHbl COOTBETCTBEHHO BEPXHErO U
HUXKHero bbeda;

m, , M, - HaknoHbI BEPXOBOW M HM30BOM rpaHeil MIOTUHbLI Ha YPOBHE PaCYETHOTO CeYEHMS;
@, - koapduumeHT 3bPeKTUBHON NAOLLAAM NPOTUBOAABNEHUS;

Vie - k03pdULMEHT coueTaHNsA Harpy3oK;

Vi - KO3OOUUMEHT HaAEKHOCTM NO Ha3HAYEHMNIO COOPYKEHUS;

Vea - koapdULMEHT ycnosuii paboTbl NNOTUH;

Veda - KO3dPUUMEHT ycnoBmit paboTbl apOUHbIX NIOTUH;

Yws - yAenbHbI BEC rPyHTa HAHOCOB BO B3BELIEHHOM COCTOAHMUM;

Py - NNOTHOCTb BOAbl;

U _ kosdpduumenTt MyaccoHa maTepuana oCHOBaHMS;
O . HopmasibHble HanpAKEHUs;
T

- KaCaTe/ibHble HanpAa>xXeHwnA.

BUBJ/INOTPADUA

[1] depepanbHbint 3akoH PP oT 21 mnona 1997 r. N 117-d3 "O 6e30MacHOCTM MAPOTEXHUYECKUX
coopyKeHun'".




