CHwuI 2.02.03-85

CTPOUTEJIbHbIE HOPMbI U NMPABUIA

CBAWHbIE ®YHOAMEHTbI

[ata BBegeHus 1987-01-01

PA3PABOTAHbI HUMOCTT um. lepceBaHoBa Mocctpos CCCP (kaHg. TexH. Hayk B.B.baxonguH - pykoBoguTenb
Tembl; goktopa TexH.Hayk B.AMnbuueB n E.A.CopouaH; kaHaumpaTel TexH.Hayk HO.A.Bargacapos, B.M.MamoHoB,
J1.T .Mapuynonbckuii, B.I.®epoposckmii u  H.B.Okuman;  X.A.[DkaHTUMMPOB), WMHCTUTYTOM  PyHAAMEHTNPOEKT
MunmoHTaxcneucTpos CCCP (kaHamaaTtel TexH. Hayk FO.I.TpodumeHnkoB u B.M.lWLaesny; I'.M.JlewmnH n P.E.XaHuH) n
LIHNNC MuHTpaHccTpos (kaHaupatel TexH.Hayk H.M.'noTos., E.A.TioneHes n W.E.lWkonbHunkoB) ¢ ysacmem OJansHANC,
HoHeukoro lMpomcTponHumnnpoekta n XapbkoBckoro MpomctpoiiHnmnpoekta Mocctpos CCCP, vnporopa lMocctpos
PC®CP, BHAMWN Munyrnenpoma CCCP, HNWnpomctpos Munnpomctpos CCCP, LUHWWGIcenbctpos MNocarponpoma
CCCP, uHcTuTtyTa CapatoBarponpomMnpoekt Arponpomctposs PCOCP, C30 3HeproceTtbnpoekt MuHaHepro CCCP,
CapatoBckoro u [1epMcKoro nonMTEXHNUYECKOTO WHCTUTYTOB, JIEHWHrPagcKoro MHXEHEPHO-CTPOUTENBHOTO MHCTUTYTA
MwuhnBysa PCPCP, BHUNIC MunmoHTaxcneucTtpos CCCP, Kuesckoro n [JHeNnponeTpOBCKOro MHXEHEPHO-CTPOUTENbHBIX
nHcTUTyTOB MUHBY3a YCCP.

BHECEHbI HNMOCI nm. N'epcesaHoBa Mocctpost CCCP.

NMoAroTOBJIEHbBI K YTBEPXKOEHWIO MasTexHopmupoBaHuem MNocctpos CCCP (O.H.CunbHuukas).
YTBEPXXIOEHbI noctaHoBnenvem Nocctpos CCCP ot 20 aekabpsa 1985 r. N 243.

C BBeneHunem B genctene CHulM 2.02.03-85 "CeaiHble hyHaameHTsl" ¢ 1 gHBapsa 1987 r. yTpaunBatoT cuny:
rnaea CHwuM II-17-77 "CeanHble pyHaaMeHTHI";

n3MeHeHus n gononHewus rmaebl CHul 11-17-77, ytBepxaeHHble noctaHoBreHnem occtpos CCCP ot 16 aHBaps
1981 r.N 4, 01 17 niona 1981 r. N 122, ot 25 okts16psa 1982 r. N 264 v oT 6 gekabpsa 1983 r. N 313.

BHECEHbI nonpasku1, onybnvkoBaHHble B VIHpopMaumoHHoOM BtonneTeHe 0 HOpMaTUBHOW, METOANYECKON U TUMOBOWA
npoekTHon gokymeHTaumm N 7, 2003 r.n BCT N 11,2003 r.

HacTosime HopMbl pacnpoCTpaHsATCs Ha MNPOEKTUPOBAHUE CBaWHbIX (PYHOAMEHTOB BHOBb CTPOSILLUMXCH WU
PEKOHCTPYMPYEMbIX 34,aHUIA U COOPYIKEHWIA.

HacTosiLume HopMbl He pacnpOCTPaHSAOTCS Ha MPOEKTUpPOBaHWE CBalHbIX (PyHAAMEHTOB 34aHWA U COOPYXKEHUN,
BO3BOAUMbIX Ha BEYHOMEP3IMbIX FPYHTaX, CBaliHbIX PyHAAMEHTOB MalUVH C AMHAMUYECKMMW Harpy3kaMu, a Takke onop
MOPCKMX HedTEeNpOMbICIIOBbIX W OPYIUX COOPYKEHWUIA, BO3BOAMMbIX Ha KOHTMHEHTanbHOM Lenbde npu rmybuHe
norpyxeHwusi ornop 6onee 35 m.

CealiHble prH,ClaMeHTbl 30aHMNA K coopy>|<eHV||7|, BO3BOANMbBIX B pa|7|0Hax C Hann4mem nnm BO3MOXHOCTbIHO pa3BUTUA
OnacHbIX reosiorM4ecknx npoueccos (KapCTOB, oronaHen n T.I'I.), cnenyeT npoektmpoBaTtb C y4eTOM OONOJTHUTENbHbIX
TpeGOBaHMVI COOTBETCTBYHOLLNX HOPMAaTUBHbIX JOKYMEHTOB, YTBEPXAEHHbIX UM cornacoBaHHbIX rOCCTpoeM CCCP.

1. OBLWME NONOXEHUA

1.1. BbiGOp KOHCTPYKUMM byHOAMEHTa (CBaHOTO, HAa €CTECTBEHHOM WM UCKYCCTBEHHOM OCHOBAaHWW), a Takke BUAa
CBail M TUNa CBalHoro hyHAameHTa (Hanpumep, CBaWHbIX KyCTOB, NEHT, MONeN) criedyeT Npou3BOAUTL UCXOAst U3
KOHKPETHbIX YCIOBUI CTPOUTENbHON NMOLWAAKN, XapakTepuayeMblix MaTepuanamm MHXEeHEPHbIX U3bICKaHWI, pacyeTHbIX
Harpysok, OeiCcTByloWMX Ha (pyHOAMEHT, Ha OCHOBE Pe3ynbTaToB TEXHUKO-3KOHOMWYECKOrO CPaBHEHWUST BO3MOXHbIX



BapvaHTOB MPOEKTHbIX peLueHuid (hyHOamMeHTOB (C OLEHKOW MO MpMBEAEHHbIM 3aTpaTtam), BbINMOMHEHHOMO C YY4ETOM
TpeboBaHM MO 3KOHOMHOMY PacXO4OBaHWMIO OCHOBHbIX CTPOUTENbHbIX MaTepuanos M obecneunsarowero Hanbonee
MOfTHOE WCMOSb30BaHNE MPOYHOCTHBIX U AeOPMALIMOHHBIX XapaKTepUCTUK IPYHTOB U (PU3NKO-MEXaHNYEeCKNX CBOWCTB
MaTepuanos yHOaMEHTOB.

1.2. CganHble dyHOAMEHTbl cregyeT MpPOeKTMpoBaTb Ha OCHOBE pe3ynbTaTOB  MHXEHEPHO-TeoOe3NYECKMX,
VNHXEHEPHO-Te0NOMMYECKNX, UHXEHEPHO-TMOAPOMETEOPOSIONMYECKNX U3bICKAaHWUIA CTPOUTENbHOW MIoWadku, a Takke Ha
OCHOBE [aHHbIX, XapaKTepU3ylLIMX Ha3Ha4YeHWe, KOHCTPYKTUBHbBIE U TEXHOJOMMYECKME OCODEHHOCTU MPOEKTUPYEMbIX
30aHUIN U COOPYKEHUA M YCINOBUA WX SKCMMyaTauuu, Harpysku, OelcTByloMe Ha PyHOAAMEHTbI, C Y4ETOM MECTHbIX
YCNOBUI CTpOMTENLCTBA.

MpoekTpoBaHue cBalHblX (PyHAaMeHTOB 6e3 COOTBETCTBYIOLLEIO W AOCTATOYHOIO MWHXEHEPHO-TEONOrM4eCcKoro
060CHOBaHWSA He JonyckaeTcs.

1.3. Pe3yJ'IbTaTbI NHXEHEPHbIX M3bICKAHNUIN  OOIMKHbI coaepXatb AaHHble, HeO6XO,D,I/IMbIe ana Bbl60pa ™mna
prH,ClaMeHTa, B TOM 4uCe CBaWHOro, Ans onpeneneHna smga cBan n nx Fa6apVITOB (pasmepoe nonepe4vyHoro cevyeHna n
AONWHbI CBaw, pacquHoM Harpysku, ,D,OI'IyCKaeMOVI Ha CBaPO) C y4eTOM MnporHo3a BO3MOXHbIX M3MEHEeHUn (B npouecce
cTpouTenbcTBa 1 3|<cnr|yaTau,vw|) NHXXEHEPHO-reosiorm4eCckmnx n ruaporeoriorm4ecknx yCJ'IOBI/IIZ nnowaakn ctponTenbCcTBa,
a Takke Buga un obbema NHXEHEPHbIX MepOI'IpVIFITVIVI Nno ee OCBOEHUIO.

B MmaTtepuanax MN3bICKAHUA LOMKHbI ObITb npuBeaeHbl AaHHbIe NoneBbIX U na6opaTopr|x ncenenoBaHui TPYHTOB, @ B
HeOGXO,ClVIMbIX cny4vyadax, yCTaHaBnBaeMbIX I'IpOGKTHOIZ opraHmsaumeVl, I'IpOGKTI/IpyPOUJ,eVI cBaliHble (*)yHD,aMeHTbI, -
pe3ynbTaTbl McnblTaHUn HaTYPHbIX CBali CTaTU4ECKON U AMHAMUYECKON Harpy3kamu.

,D,OJ'I)KHbI OblTb Takke npuBedeHbl reonornyeckme paspesbl C AaHHbIMKA O HanjlaCToBaHUAX TPYHTOB, pacYETHbIX
3HA4YeHNAX unx CbVI3VIKO-MeX8HI/IHeCKI/IX XapakTepucTtuk, ucnosmb3dyemMblX B pacyeTax no AOByM rpynnam npenesbHbIX
COCTOSiHWNA, C YKa3aHuem noNoXXeHnA YyCTaHOBJIEHHOIO M NporHo3mpyemoro ypOBHeI7I noas3emMHbIX BO4, a npu Hann4un
pe3ynbTaTtoB 30HANPOBAHUA - FpaCbVIKVI 30HOMPOBAHUA.

MpumeyaHune. UcnbiTaHna ceaw, NPOM3BOAMMbIE B MPOLIECCE CTPOMTENLCTBA B COOTBETCTBUM C TpeboBaHuamm CHul
3.02.01-83, aBnsATCA TOMbKO KOHTPOSIbHLIMU AN YCTAaHOBMEHUS KayYecTBa CBalHbIX (OyHOAMEHTOB U COOTBETCTBUSA UX
NPOEKTy.

14. B npoektax cBaWHbIX (YHOAMEHTOB [OMMKHO MpefycMaTpmBaTtbCs MNpPOBeAEeHUe HaTypHbIX W3MEepEeHUn
AedopMaumin ocHoBaHUM U PYHAAMEHTOB B CRy4vasix NPUMEHEHUS] HOBbIX UM HEAOCTATOMHO U3YYEHHbIX KOHCTPYKUUIA
30aHUN N COOPYXEHUA unu KX yHOAMEHTOB, BO3BEAEHUS OTBETCTBEHHbIX 34aHUN U COOPYXEHWUN B CIOXHbIX
VHXEHEPHO-reonorMyeckmx yCroBusx, a Takke Npu Hanmmunm B 3agaHuy Ha NpoekTUpoBaHWe cneuunanbHbiX TpeboBaHui
no n3mepeHuo AedopmaLi.

1.5. CBaiiHble (hyHOaMeHTbl, NpeAHasHayeHHble AN 3KCnfyaTauuuM B YCMOBUSX arpeccuBHOW cpedbl, criegyet

npoekTupoBaTb ¢ ydeTom TpeboBannin CHulM 2.03.11-85, a AepeBsiHHbIE KOHCTPYKLUUW CBaHbIX (DYHAAMEHTOB - TakKe C
y4yeTom TpeboBaHuUi Mo 3aLmTe UX OT THUEHUS!, Pa3pyLLIEHNS N NOPaXKeHWA OpPeBOTOYLaMM.

2. BUAlbl CBAUA

2.1. Mo cnocoby 3arnybneHnst B rpyHT HAANEXUT pasnuyaTtb crieaytowme BUabl CBail:

a) 3abuBHble Xerne3obeToHHble, AepeBsHHbIE U CTanbHble, Norpyxaemblie B rPYHT Ge3 ero BbleMKM C MOMOLLBHO
MOMnoToB, BuGpoMorpyxartenern, BUGPOBOABNVBAOLWMX W BOABMUBAOLMX YCTPOWCTB, a Takke Xene3obeToHHble
cBaun-o6onoykn, 3arnybnsemble BuBponorpyxatensMu 6e3 BbleMKM UMM C YacTUYHOW BLIEMKOM TpyHTa M He
3anonHsiemMble 6ETOHHON CMEChHo;

6) cBan-060MoYkM Kenes3obeToHHble, 3arnybnsembie BUOPOMOrpyXaTensMu C BbIEMKOW FPyHTa M 3anonHaemble
YaCTUYHO UMW MOMHOCTLIO GETOHHON CMECHIO;

B) HabuBHble GETOHHbIE U Xene306eToHHbIE, YCTpanBaeMble B rPyHTE NyTeM YKNnafakm 6ETOHHON CMECU B CKBaXWHBI,
obpas3oBaHHble B pe3ynbTaTe NPUHYOAUTENBHOMO OTKATUS (BbITECHEHUST) TPYHTA;

F) 6yposb|e enesobeToHHble, yCTpanBaeMmble B rpyHTEe NyTemM 3anofiHeHUA I'IpO6ypeHHbIX CKBaXWH BETOHHOI CMECbHI0
N1 yCTaHOBKWU B HUX Xene3o0eTOHHbIX 3NTEMEHTOB;

[) BUHTOBbIE.



2.2.To ycnosmam B3anMOAENCTBUSA C FPYHTOM CBau cneayet nogpasnendtb Ha CBanN-CTOMKN N BUCAYME.

K cBasm-cTOVikaMm HagnexmT OTHOCUTb CBau BCEX BMOOB, onuparLlmeca Ha CKalnbHble FPpyHThbI, a 3abuBHblE cBaw,
KpOMe TOro, Ha MariocCxmMaeMmble rpyHThI.

I'Ipvlmeanme. K manocxumaembim TPYHTaM OTHOCATCA prI'IH006J'IOMO'~IHbIe TPYHTbl C MecCHYaHbIM 3anonHUuTenem
Cpe,CLHeVI NMNOTHOCTU U NNOTHbLIM, @ TaKXe TMNHbI TBepD.OVI KOHCUCTEHUUN B BOAOHACBLILEHHOM COCTOAHUKM C MoaynemMm

2
nedopmaLimm £ > 50000 «a (500 kro/ &ML ),

Cunbl ConpoTUBITE€HUA rPYHTOB, 3a UCKINHOYEeHNEeM oTpuuaTenbHbIX (HeFaTVIBHbIX) cun TpeHnd Ha 6okoBoW NOBEPXHOCTU
cBan-CToeK, B pacyeTax ux Hecyu_\e|7| cnocobHocT no FPYHTY OCHOBaHUA Ha CXUMaKLWYH Harpy3ky He [OOJTXHbI
Y4nUTbIBaTbCA.

K Bucsumm cBasm cnegyet OTHOCUTb CBauv BCeX BMAOOB, onupakwluecda Ha CKuMMaemble TPYHTbl U nepedarlime
Harpy3ky Ha rpyHTbl OCHOBaHUA 6okoBoi NOBEPXHOCTbH N HWXXHUM KOHLIOM.

I'Ipvlmeanme. OTpMuaTeﬂbelMM (HeFaTVIBHbIMVI) cunamMn TpeHuUa Ha3blBaldTCA CWUIbl, BO3HMKaWLlne Ha 6okoBoOW
NOBEPXHOCTU CBau Npu ocagke OKOMNocBanHoro FPYHTa 1 HanpaBlieHHble BePTUKalibHO BHU3.

2.3. 3abuBHble >xene3obeToHHble CcBau pa3vepoM nonepevHoro ceyeHns go 0,8 M BkAOY. © cBan-060n04KkM
anametpom 1 M 1 bonee cnenyet noapasnenatb:

a) no cnocoby apmMypoBaHXs - Ha CBau U CBaM-060MOYKM C HEHANPSAraeMon NPOAOSIbLHOM apMaTypoOi ¢ NonepeyvHbIM
apMMpOBaHUEM W Ha MPeaBapUTENbHO HaMPsKEHHbIE CO CTEPXKHEBOW MMM MPOBOMOYHOM NPOAONbLHON apmaTypon (U3
BbICOKOTNPOYHOW NMPOBOSIOKM 1 apMaTypHbIX KAHATOB) C NMOMepeYHbIM apMUpoBaHNeM 1 6e3 Hero;

6) no qaopme nonepeYyHoro ce4vyeHna - Ha cBauv KBagpaTHble, NPpAMOYroJibHbl€, TaBpOBOIro U OABYyTaBpPOBOIo ceyeHnn,
KBagpaTHble C prFJ'IOVI NONOCTbHO, NOJ1ble KPYrioro ce4eHnd;

B) No chopme NPOAONBbHOTO CEYEHUS - Ha MPU3MaTUYECKWE, UMMMHAPUYECKME U C HAKMOHHLIMU BOKOBLIMU FpaHsMm
(NpamupansHble, TpanelenanbHblie, pPoMOOBUAHBIE);

F) MO KOHCTPYKTUBHbIM 0CcoBEeHHOCTSIM - Ha cBau LienbHble N COCTaBHbIEe (VI3 oTAEeNbHbIX CeKLI,I/IIZ);

A) MO KOHCTPYKLMM HWXHEro KOHLA - Ha CBauW C 3a0CTPEHHbIM WU MIIOCKAM HWKHUM KOHLOM, C MIOCKAM WK
006beMHbIM ywnpeHnem (OynaBoBMAHbIE) M HA MOMble CBauW C 3aKPbITbIM UMM OTKPbITBIM HVXKHAM KOHLOM WIu C
KaMydneTHON NATon.

MpumeyaHne. Cean 3abmBHbIE C KamydneTHON NATOM ycTpauBaloT NyTeM 3aBUBKM MOMbIX CBai KPYrfioro cevyeHus B
HWKHEN 4YacTW C 3aKpblTbiM CTanbHbIM MOMbIM HAKOHEYHUKOM C MOCHEAYIOLMM 3anofHEHWEM MONOCTU CBan U
HakoHeYHWKa B6ETOHHOW CMEChi0 U YCTPOMCTBOM C MOMOLLLIO B3pblBa kamMydneTHOW NaThl B Mpeaenax HakoHevHuka. B
npoekTax cBaiHblX (PYHOAMEHTOB C NPUMEHEHNEM 3abUBHbIX CBal ¢ kamydneTHoOW NsTol criegyeT npedycMaTpuBath
yKkasaHusi o cobniogeHun TpeboBaHuii npaBui Npou3BoAcTBa BypoB3pbIBHLIX paboT, B TOM YMCie Npu onpeaeneHum
J0MyCcKaeMbIX PacCTOSIHUIA OT CYLLECTBYIOLLMX 342HUIA U COOPY>KEHWUIA 0 MECTa B3pbiBa.

2.4. HabvBHble cBaun no cnocoby ycTponcTBa pasgensoTes Ha:

a) HabuBHble, yCTpanBaeMble NyTeM MOMPYKEHNUS MHBEHTaPHbIX TPYD, HUXKHUIN KOHEL, KOTOPbIX 3aKpbIT OCTaBNseMbIM B
rpyHTE Gawmakom unm GeToHHON NMPoBKOM, C NOCNEeayrLMM M3BIIEYEHNEM 3TUX TPYG NO Mepe 3anofiHEHUS CKBaXUH
GETOHHOIN CMECHIO;

6) HabuBHblE BUOPOLUTAMMOBAHHbIE, YCTPAMBAEMbIE B MPOOUTBLIX CKBaKMHAX MyTEM 3arOSIHEHUS CKBaXKMH XKECTKOWN
GETOHHON CMECHIO, YMIOTHAEMON BMOPOLLITAMIOM B BuAe TPYObl C 3a0CTPEHHBIM HUXXHUM KOHLIOM U 3aKpENnfieHHbIM Ha
Hel Bubponorpyxarenewm;

B) HabVBHblE B BbILLTaMMNOBaHHOM J10Xe, yCTpamBaeMble MyTeM BbILUTAMIMOBK/A B TPYHTE CKBAXWH NUpaMnaansHON unm
KOHYCHOW ¢hopMbl C MocreayoLmMm 3anornHeHnemM nx 6eTOHHOWM CMEChHO.

2.5. BypoBble cBan Nno cnocoby yCTPOMCTBA pa3nensoTcs Ha:
a) OypoHabuBHbIE CMIOLHOMO CEYEHMST C YLUMPEHUSIMU U 6e3 HUX, BEeTOHMpYeEMbIe B CKBaXMHaX, NPOOYPEHHbIX B

NbiNEeBaTO-MWHUCTBLIX TPYHTaX Bbille YPOBHA NOA3€MHbIX BO4 bes KpenneHnAa CTEHOK CKBaXWH, a B NObIX FPYHTaX HUNXKe
YPOBHA NoA3eMHbIX BOA - C 3aKpeniieHnemM CTEeHOK CKBaXXWH TTMUMHUCTbIM PacTBOPOM UM MHBEHTAapPHbIMU U3BlekaeMbIMU



obcagHbIMM Tpybamu;
6) 6ypoHabVBHLIE NOMble KPYIIOro ceveHus, ycTpaMBaemble C NPMMEHEHNEM MHOTOCEKLMOHHOIO BUOPOCEPAEYHMKA;
B) OypoHabuBHbIE C YNITOTHEHHBLIM 3a60€eM, ycTpavBaeMbiM NyTeM BTpamMboBbIBaHWS B 3200 CKBaXMHbI LLIEOHS;

r) 6ypoHabvBHbIE C KamyreTHONM NATOW, yCTpanBaemble NyTemM OypeHWst CKBaXKuMH C nmocrenylolmm obpasoBaHem
YLUMPEHMSI B3PbIBOM U 3aMOfTHEHNEM CKBaXKUH GETOHHOM CMECH!10;

A) 6ypouHbekumoHHble auametpom 0,15-0,25 m, ycTpavBaemble NyTeM HarHeTaHus (MHBEKUMM) MENKO3epHUCTOMN
GETOHHOM CMEeCH NI LLeMEHTHO-MEeCHYaHoro pacteopa B NPOGYpEeHHbIE CKBaXXWUHDI;

e) cBan-cTonbbl, ycTpavMBaemble NyTeM OYpEHWUSI CKBaXWMH C YyWMpeHnem unu Ge3 Hero, yknagkm B HUX
OMOHOMNYMBAIOLLIENO LIEMEHTHO-MECYAHOro pacTBoOpa U OMYCKaHUSI B CKBXUHbI LIIIMHAPUYECKMX UMM NMPU3MATUYECKUX
3MEeMEHTOB CMIIOLIHOMO CEYEHUsI CO CTOpOHamm unu anametpom 0,8 m n Gonee;

) BypoonyckHble CBan C kamydrieTHOM NMATON, oTnunyaroLmecs oT OypoHabUBHbBIX CBal ¢ KaMydrneTHOM NSITON (CMm.
MOAN. «I») TeM, YTO nocrne obpaszoBaHNs KamydONETHOTO YLLUMPEHWUST B CKBAXMHY OMYCKAIOT Kene3o0eTOHHY0 CBato.

Mpumevanns: 1. O6cagHble TPyObl AOMycKaeTcs OCTaBNATb B [PYHTE TONMbKO B CnydasX, KOraa MCKIYeHa
BO3MOXHOCTb MPUMEHEHWUST OPYrUX PELUEHUA KOHCTPYKUMM (hyHOaMEHTOB (Mpu YCTpoMCTBE OypoHabWBHbLIX CBali B
nrnacTax rpyHTOB CO CKOPOCTb0 (oMnbTpauMOHHOIo notoka 6onee 200 m/cyT., Npy NpyMeHeHUn 6ypoHabnBHbIX CBal Ans
3aKpenneHust AeNCTBYIOLLMX OMOMN3HEBBLIX CKITOHOB U B AAPYrMX 0G0CHOBAHHBIX Criyyasx).

2. |_|pI/I yCTpOVICTBe 6yp0Ha6VIBHbIX cBai B MNblNeBaTO-TNIMHUCTBIX rPyHTax Ona KpenneHna CTeHOK CKBaXXWH
[onyckaeTcd ncnonb3oBaTtb n36bITOYHOE naBlieHne Boabl.

2.6. XXene3o6eToHHbIE M 6ETOHHbIE CBau crieqyeT NPOeKTMpoBaTh 13 Tshkenoro 6eToHa.

Ons 3abuBHbIX Xene3obeToHHbIX CBali C HeHanpsiraemoW MpoJoNbHOW apMaTypor, Ha KOTopble OTCYTCTBYIOT
rocygapcTBeHHble CTaHAapThl, a Takke Ans HabuBHbIX U OypoBbIX CBali HeobxoAMMO npegycmaTpuBaTb 6GETOH Knacca He
Hke B15, ansa 3abuBHbIX )ene3006eTOHHbIX CBal C HanpsiraeMon apMaTypou - He Huke B22,5.

[Ona KopoTkMX HabuBHbIX M OypoBbIX cBan (OnMHOM MeHee 3,5 M) B OOOCHOBaHHbIX Crydasix AOMyckaeTcs
npegycMaTpuBaTb NPUMEHEHUE Tshkenoro 6eToHa kracca He Huxke B7.,5.

2.7. YKene3o6eToHHbIE POCTBEPKM CBaliHbIX (PYHAAMEHTOB ANs BCEX 30aHUNA W COOPYXEHWW, KDOME OMnop, MOCTOB,
TMAPOTEXHUYECKNX COOPYKEHWNI 1 BOMNbLUMX NEPEXOA0B BO3AYLUHbIX NVHWUIA AfeKTponepeaayu, cregyet NpoeKkTMpoBaTh
13 Tshkenoro 6eToHa knacca, He Huxe:

oy COOPHBEIX POCTBEPkKOB — B15
" MOHOJMUTHHX " - B12,5.

Ona onop OGonbluMXx MepexofoB BO3AYLIHLIX FMHUA 3SnekTponepedayn knacc 6eToHa COOPHbIX U MOHOMUTHBIX
pocTBepKOB crieayeT npuHumats B22,5 n B15 cooTBETCTBEHHO.

[nsa onop mMocToB knacc 6eToHa cBali U CBaliHbIX POCTBEPKOB CrieAyeT Ha3HavyaTb B COOTBETCTBUM C TpeboBaHUS MU
CHwvIM 2.05.03-84, ansa rmapoTexHnyeckux coopyxexui - CHull 2.06.06-85.

2.8. BeToH Ana 3aMOHONMUMBaHMA >kene306eTOHHbIX KOMOHH B CTakaHax CBalHbIX POCTBEPKOB, @ Takke OrorioBKOB
cBai npu COOPHBLIX NMEHTOYHBLIX POCTBEpKax criegyeT npegycMaTpuBaTb B COOTBETCTBUM C TpeboBaHusimu CHul
2.03.01-84, npeabsaBnsieMbiMy K 6ETOHY AN 3a4enkn CTbIKoB COOPHbIX KOHCTPYKLMIA, HO HE HUXe knacca B12,5.

I'Ipvlmeanme. |_|pl/| npoeKkTMpoBaHM MOCTOB U MTMAPOTEXHNYECKNX coopy)KeHvuh Krnacc 6eToHa Aana 3aMmoHonnM4YnBaHuA
C60prIX 311EMEHTOB CBalHbIX beH,ElaMeHTOB OOJDKEeH ObITb Ha CTyneHb Bbllle MO CpaBHEHUK C KracCoM beToHa
coeanHAeMbIX C60prIX 3J1EMEHTOB.

2.9. Mapku 6eToHa Mo MOPO30CTOMKOCTU Y BOAOHENPOHULIAEMOCTM CBall U CBaliHbIX POCTBEPKOB CrieayeT Ha3HayaTb,
pykoBoacTBysick TpeboaHmsammn FTOCT 19804.0-78, CHuIM 2.03.01-84, ons MOCTOB M MMOPOTEXHNYECKUX COOPYKEHUN -
cooTBeTcTBEHHO CHMIM 2.05.03-84 n CHwuIM 2.06.06-85.

2.10. [epeBsHHbIE CBan [OMKHbI ObiTb M3rOTOBMEHBLI U3 BPEBEH XBOWHBIX MOPOA (COCHbI, €MU, NMMCTBEHHULBI, NMNXTbI)
anameTpom 22-34 cm v anuHon 6,5 1 8,5 m, cooTBeTcTBYIOLIMX TpeboBanmsam FTOCT 9463-72.



BpeBHa ANA U3rOTOBMEHUS CBall OOMKHbI BbiTb OUMLLEHbI OT KOPbI, HAPOCTOB M CydbeB. EcTecTBEHHAs KOHUYHOCTbL
(cBer) 6peBeH coxpaHseTca. Pasmepbl NonepeYyHoro CeYeHns, AnMHa U KOHCTPYKUMUS MakeTHbIX CBail NpUHUMAlOTCS Mo
pesynbTaTam pacyeTa 1 B COOTBETCTBUM C OCOBEHHOCTAMM NPOEKTUPYEMOTO OGbeKTa.

MpumeyvaHne. Bo3MOXHOCTb NMPUMEHEHUS ANA AepeEBAHHLIX CBali GpeBeH AnuHoi Gonee 8,5 M gonyckaeTcst TONbKo
Mo COrMacoBaHWio C NPeAnpUsSTUEM - U3rOTOBUTENEM CBal.

2.11. CTblku 6peBeH nnn 6pbeeB B CTblKOBaHHbIX MO ANMMHE [OepeBAHHbIX CBadAX W B NakeTHbIX CBaAXx
OCYLLEeCTBNATCA BNPUTLIK C NepeKkpbiITuemM MeTaryiM4eCKMMnN Haknagkamm unu nany6|<aM|/|. CTblk/ B MakeTHbIX CBasix
AOOJ1KHbI ObITb pacnonoXxeHbl Bpaaﬁemky Ha paCcCToAHUN OOUH OT ApYroro He MeHee 1,5 m.

3. OCHOBHbIE YKA3AHUA MO PACYHETY

3.1. PacueT cBalHbIX hyHAAMEHTOB U MX OCHOBAHMIN A0MKEH ObITb BLIMOSIHEH NO NpeaeribHbIM COCTOSHUSIM:
a) NepBow rpymnnbl:

no NpPOYHOCTM MaTepuana cBal 1 CBalHbIX POCTBEPKOB (CM.N.3.6);

Nno HecyLel cnocobHOCTU rPyHTa OCHOBaHWs cBai (cM.n.3.10);

NMo Hecywen crnocobHOCTM OCHOBaHWiA CBalHbIX (YHOAMEHTOB, €CMM Ha HUX NepefarnTcs 3HauUUTENbHble
rOpV30HTarnbHble Harpy3k (MOAMOPHbIE CTEHbI, (hyHAAMEHTbI PacMOPHBIX KOHCTPYKUMIA M Ap.) WU €Clu OCHOBaHWs
OrpaHMyeHbl OTKOCAMU UMK CHOXEHbI KPYTOMaaaloLLMMmN CROsSIMU rpyHTa U T.0. (cm.n.3.13);

6) BTOpOW rpynnbi:

no ocagKkam OCHOBaHUIA CBal U CBalHbIX (hyHAAMEHTOB OT BepTUKarbHbIX Harpy3ok (cm.n.3.15, pasn.6);

no nepemMmelieHnam cBan (FOpVI30HTaJ'IbeIM i yrnamM noBoOpOTa ronoBbl cBam ]I'!"Ip) COBMECTHO C TpPyHTOM

2
OCHOBaHWiA OT AEeACTBMS TOPU3OHTasbHbIX HArpy30K 1 MOMEHTOB (CM. PEKOMEHAYEMOE MpUrioxeHue 1);

no 06pa3oBaHMI0 UIM PaCKPBITUIO TPELLWH B 3MEMEHTaX Kene306eTOHHbIX KOHCTPYKLMIA CBalHbIX (pyHAAMEHTOB (CM.
n.3.6).

3.2. Harpyskn 1 Bo3gencTBuA, yuuTbiBaeMble B pacyeTax CBalHbIX DyHAAMEHTOB, KO3MMULMEHTLI HagexXHOCTU Mo
Harpy3ke, a Takke BO3MOXHble COYMETaHWs Harpysok criegyeT NpuHMMaTb B COOTBETCTBUM C TpeboBaHuamu CHwull
2.01.07-85 c y4eTom ykasaHun CHull 2.02.01-83.

3HayeHnsa Harpy3ok HeobxoAMMO YMHOXaTb Ha KO3(hMUUMEHTbl HaAeXHOCTU MO HasHAYeHWo, NpUHMMaeMble
cornacHo "lMpaBunam yveTa CTEMeHW OTBETCTBEHHOCTU 30AHWA U COOPYXEHUW MPU MPOEKTUPOBAHUM KOHCTPYKUMRK",
yTBEpPXOEeHHbIM MoccTpoem CCCP.

3.3. PacyeTt cBal, cBaliHbix (hyHAAMEHTOB U UX OCHOBAHWUM MO HECYLen CroCOBHOCTN HEOOXOAMMO BLIMOMHATE Ha
OCHOBHbI€ 1 0CObble COYETaHMSA Harpy3oK, No AedopMaumsiM - Ha OCHOBHbIE COMETAHMS.

3.4. Harpysky, BO3OENCTBUSA, UX COYeTaHUs U KOI(PULMEHTbI HaOQeXHOCTU MO Harpyske npu pacyeTe CBanHbIX
yHOAMEHTOB MOCTOB U I’MAPOTEXHUYECKAX COOPYKEHWUI CneayeT NpMHMMaTh cornacHo TpebosaHusim CHul 2.03.05-84
1 CHul 2.06.06-85.

3.5. Bce pacyeThbl cBaW, CBalHbIX (PyHOAMEHTOB M MX OCHOBaHWUI criegyeT BbIMOMNHATL C UCMONb30BaHNEM pacyeTHbIX
3HaYeHN xapakTepucTMK MaTepuanoB U rpyHTOB.

PacuyeTHble 3Ha4YEeHNs XapaKTepUCTMK MaTepuanoB CBall U CBalHbIX POCTBEPKOB CriedyeT NpUHMMaTh B COOTBETCTBUM
¢ TpeboBanuammn CHwulM 2.03.01-84, CHwuM 11-23-81, CHwuI 11-25-80, CHuIM 2.05.03-84 n CHwuI 2.06.06-85.

PacuyeTHble 3Ha4YeHUs XxapaKTePUCTUK rPYHTOB crefyeT onpefensTte no ykasaHuam CHwulM 2.02.01-83, a pacyeTHble
3HaYeHns KO3((PMLUMEHTOB MOCTENM rpyHTa o, OKpYKalolLLlero cBaro, criegayetT npuHMMaTb MO yKa3aHUsM
peKoMeHayeMOoro nNpunoxeHus 1.



PacyeTHble COMPOTUBIIEHWSI TPYHTA MOA HWKHUM KOHLOM cBau R 1 Ha GOKOBOWM MoBepxHOCTW ceau f, crieayeT
onpenensTb Mo ykazaHusaM pasg. 4.

Mpu HanMuMu pes3ynbTaToB MOJNIEBLIX MCCMEAOBAHWIN, MPOBEOEHHbIX B COOTBETCTBMM C TpeboBaHusMM pasg. 5,
HECYLLY0 CMOCOBOHOCTb FPyHTa OCHOBaHUS CBail cnefyeT onpeaensitb C y4eTOM AaHHbIX CTaTUYEeCKOro 30HAVMPOBaHMSA
rPYHTOB, WCMbITAHUA TPYHTOB 3TaflOHHbIMW CBasiMM UMM MO AaHHbIM AMHAMUYECKUX WCNbITaHWA cBaW. B cnydvae
NpOBEAEHUS WCMbITAHUI CBall CTATU4EeCKOW HarpyskoW HEeCyLlyld CMOCOBHOCTb FPyHTA OCHOBAHUS CBau criegyeT
NpYHUMaTL NO pesyfnbTaTam 3TUX UCMbITaHUNA.

3.6. PacyeT no mpo4HOCTM maTepuana cBal M CBalHbIX POCTBEPKOB [AOJHKEH MPOU3BOAUTLCA B COOTBETCTBMM C
TpeboBanmamm CHulM 2.03.01-84, CHwuI 11-23-81, CHwuI 11-25-80, Ans MOCTOB 1 MMAPOTEXHNYECKUX COOPYKEHWI - CHUM
2.05.03-84 n CHwull 2.06.06-85 ¢ y4eToM [OMNONHUTENbHLIX TpeboBaHWiA, M3NoXeHHbIx B nn.3.5, 3.7 n 38 n B
pekoMeHOyeMOM Npunoxexum 1.

PacuyeT anemeHTOB >ene3obeTOHHbIX KOHCTPYKLMIA CBalHbIX (DyHAAMEHTOB MO 00pasoBaHMIO U PaCKPbITUIO TPELLMH
crnegyeT npousBoaAUTb B COOTBETCTBMM C TpeboBanusmu CHulM 2.03.01-84, Ans MOCTOB U TMAPOTEXHUYECKMX
COOpYXeHWI - Takke ¢ ydeTom Tpebosanuii CHulM 2.05.03-84 n CHuIM 2.06.06-85 cooTBETCTBEHHO.

3.7. MNpwn pacyeTe cBan BCeEX BUOOB MO NPOYHOCTM MaTepuarna cearo crieqyeT paccMaTpuBaTth Kak CTEPXKeEHb, XKEeCTKO
3alleMreHHbIN B IPYHTE B CEYEHMM, PacronoXeHHOM OT MOAOLIBbLI POCTBEPKa Ha PacCTOSAHUMU .-!’1, onpegensaeMom no

copmyne

pi
=+, (1

g

roe EI:I - OJNIMHa ydacCTKa cBau OT NOAOLLBbI BbICOKOIo poCTBEpPKa A0 YPOBHA NNAaHAPOBKA TPYHTA, M;

¥ _ - koadpmumeHT gecopmaumn, 1/m, onpegensembiii No pekoMeHAyeEMOMY MPUIMOXKEHMHO 1.

z

Ecnn gna OypoBbix cBail 1 cBali-060roYek, 3arnybneHHbIX CKBO3b TOJLLY HECKanbHOTO rpyHTa WM 3afenaHHbIX B

2
— =k,
CKarnbHbIN FPYHT, OTHOLLEHNE R TO crieayeT npuHuvate [y =g +h (raeh-

rnybuHa norpyxeHus cBav Unv cean-ob6onoykn, OTCHATLIBAEMasi OT €€ HKHErO KOHLA A0 YPOBHS NNaHUPOBKU rpyHTa
NMpV BbICOKOM POCTBEPKE, MOAOLUBA KOTOPOro pacrnonoXeHa Haf rPYHTOM, U [0 MOAOLWBbLI POCTBEPKA MPU HU3KOM
pocTBepke, NOAOLLBA KOTOPOTO ONMpaeTCs Unu 3arnybrneHa B HecKanbHbIe FPYHTHI, 32 UCKITIOYEHNEM CUNBbHOCKUMAaEMbIX,
M).

I'Ipvl pacyeTe no nNpoYHOCTM MaTepunana 6yp0I/IH'beKLI,I/IOHHbIX cBan, npopesarnx CUbHOCXKUMaeMble TPYHTbl C

2
Moaynem gedgopmaumm E=5000 kMa (50 krc/ SM ) u meHee, pacyeTHyHO ANMHY CBall HA NPOAOSbHbIA M3MNG fd- B
3aBUCUMOCTU OT AnameTpa ceaw d cnegyeT NpUHUMAaTL PaBHON:

2
npu E = 500-2000 kla (5-20 krc/ &M ) Tq =254,

2
npu E = 2000-5000 kMa (20-50 kre/ CM ) 15 =154.

B criyyae, ecr %] MpeBbaeT TOMWMHY CrIOSi CUNbHOCKUMAEMOrO rpyHTa hg, pacyeTHyl0 ANWHY crieayet

NPVHUMATL PaBHOM Ehg )

3.8. Mpu pacyeTe HAaBWBHbLIX M BYPOBLIX CBaii (KpOMe CBal-CTONGOB M BYPOOMNYCKHLIX CBal) MO MNPOYHOCTU MaTepuana
pacyeTHoe comnpoTveneHne GeToHa crneayeT NMPUHMMATL C y4eToM KosdduLMeHTa ycroBuid paboTbl ¥.p =025

cornacHo ykasaHusm CHwull 2.03.01-84 u koadhdmumeHTa ycrnoBuid paboThbl, YYUTLIBAKOLLErO BIUsHME crnocoba
NPOU3BOACTBA CBaMHbLIX paboT:

a) B MbeBaTO-MMNHUCTbLIX TPYHTaX, eCl BO3MOXHbI 6ypeH|/|e CKBaXWH ” 6eTOHI/IDOBaHllle nX Hacyxo 6e3 KpenneHna



CTEHOK Npu NonoxxeHnn ypoBHA NoA3eMHbIX BO B Nepuoa CTpOUTENbCTBA HUXKE NATbI cBaw, Feah = 1,|:|',

6) B rpyHTax, bypeHne ckBaxuH U GETOHMPOBaHME B KOTOPbIX MPOM3BOAATCH HACYx0 C MPYMEHEHEM M3BIIEKaEMbIX
06cafHbIX TPYD, ¥.p = 0.%;

B) B IpyHTax, OypeHne ckBaXvH M OETOHMPOBaHWE B KOTOPbIX OCYLUECTBNSIOTCA MPW HanmMuMmM B HUX BOAbl C
NPUMeHeHneM n3BnekaemMblix obcagHbix TpYD, ¥.n = 0.3;

r) B rpyHTax, 6ypeHne CKBaxkuH U GEeTOHMPOBaHME B KOTOPbIX BbIMOMHATCA MOA MMUHACTLIM PacTBOPOM WUNW Mop
13BbITOYHLIM AaBreHneM Boabl (6e3 06canHbIX TpYB), ¥.p = 0.7

MpumeyaHune. BeToHMpoBaHWe Nog BOAOW MK MoA MMUHUCTBIM PAcTBOPOM CriefyeT Npov3BOAUTb TOSNIbKO METOA0M
BepTMKanbHO nepemMellaemon Tpyobl (BMT) unm ¢ nomoLLbio 6ETOHOHACOCOB.

3.9. PacueTbl KOHCprKU,VIVI cBaw BCex BNOOB cnegyet npon3BognTb Ha BO3aelncTeme Harpys3ok, nepegaBaemMblX Ha HUX
OT 30aHnNA Unn CoopyxXeHnd, a 3abMBHbIX cBaN, KpOMe TOro, Ha ycunua, BO3HMUKarowue B HUX OT cobcTBEHHOrO Beca npu
N3roToBneHunn, CcKnagmposaHWK, TpaHCNOPTUPOBaHUU cBal, a Takke npn nogbemMe UuxX Ha Konep 3a OAHY TOYKYy,

yOoaneHHyto OT rornosbl cBari Ha 1,31 (roe d -anuHa cBan).

Ycunue B cBae (kak Ganke) oT BO3AeicTBUS COBCTBEHHOTO Beca criedyeT onpedensTb C Y4eToM koddduuveHTa
AVHAMUYHOCTK, PaBHOTO:

1,5 - Npu pacyeTe No NPOYHOCTY;
1,25 - npy pacyeTe No 06pa3oBaHUI0 U PACKPBITUIO TPELLVWH.
B atnx cnyvasx koa1UMEHT HaAeXHOCTU MO Harpyske kK COGCTBEHHOMY BECY CBau NMPUHUMAETCH PaBHbIM €AUHULIE.

3.10. O,CWIHOLIH)/I'O CBalo B COCTaBe beH,ClaMeHTa 1 BHE ero no Hecyme|7| cnocobHocTh PYHTOB OCHOBaHuA cnegyet
paccynTbiBaTb UCXOOA U3 yCInoBUA

R
Nﬁﬁ, ()

rae N pacyeTHas Harpy3ka, nepefaBaemas Ha cBal (NMPoAONbHOE yCunme, BO3HUKAKOLLEE B HEM OT pacHeTHbIX
Harpysok, AefCTBYILNX Ha (PYHAAMEHT Npu Hanbonee HEBLITOOHOM MX COYETaHUM), onpedensiemMas B COOTBETCTBUM C
ykaszaHmamu n.3.11;

F; - pacueTHas Hecyllas CnocobHOCTbL MPYHTa OCHOBaHUS OAMHOYHOW CBau, HasbiBaemas B AanbHeMeM Hecyllen
CNOCcOGHOCTLIO CBaM U orpeaensieMasi B COOTBETCTBUM C ykasaHusimm pasg. 4 u 5.

KosahdpmumeHT HagexHocTn i NPVHAMaeTCs paBHbIM:

1,2 - ecnu Hecylasi crnocobHOCTL CBali onpegerneHa no pesynbTaTtam NMoeBblX UCMblITaHW CTaTUYECKON Harpy3KoW;

1,25 - ecrm Hecylaa cnocobHoCcTb cBam onpegeneHa pacyeToM No pe3yrnbTataM CTaTU4eckoro 30HAMPOBAHUA
rPyHTa, NO pe3ynbTataMm ANHaAMUYECKNX MCMbITAHUA CBau, BbIMNOMHEHHbIX C y4eToM ynpyrux ,u,e(popmau,vu?l rpyHTa, a
TakkKe no pesynbTatam nofeBbliX MCMbITaHNN TPYHTOB 3TaroHHOMW CBaen Unn cBaemn-3oHaoM;

1,4 - ecrnu Hecylwas cnocobHOCTb CBau OnpefdenieHa pacyeToM, B TOM Yucle Mo pesynbTaTaM AUHAMUYECKUX
UCTbITaHUI CBaM, BbIMOMHEHHbIX 6e3 y4eTa ynpyrux AedopMauuin rpyHTa;

1,4 (1,25)* - pna cyHOaMeHTOB ONop MOCTOB MPU HU3KOM POCTBEPKE, BUCSYMX CBasiX U CBasAX-CTOWMKaX, NpW BbICOKOM
poCTBEPKE - TOMBbKO MPU CBasX-CTOMKAaX, BOCMPUHUMAIOLLMX CHXUMAIOLLYIO HarpysKy, He3aBWCMMO OT 4Yucna cBal B
dyHOaMeHTe;

* B ckobkax AaHbl 3HA4YeHUA ¥i- B Cliydae, Korga Hecywias cnocobHoCTb cBawn onpegeneHa no pesynbrtatam
MosIEBbLIX UCMNbITAHWIA CTAaTUYECKON Harpy3K0|7| nnn pac4yeToMm no pe3dyrnbrtataM CTaTu4eCkoro 30HANpPOBaHMA TPYHTOB.

Npn BbICOKOM UM HU3KOM POCTBEpPKe, NoaoLBa KOTOPOro onmpaeTca Ha CUNBHOCXKNMaEMbII TPYHT, N BUCAYUX CBaAX,



BOCNPUHUMAKLLMX CKUMAKLLYO Harpysky, a Takke npu no6om BMOe pocTBepKa U BUCAYUX CBaAX U CBasix-CTOMKax,
BOCMpUHUMaOLLIX BbIAEPrBatoLLYtO Harpy3ky, ¥i NPMHUMaeETCA B 3aBUCMMOCTM OT Yncna cBan B beH,ElaMeHTe:

npm 21 cBae M OOJIEE v v v v vt e v 1,4 (1,25)
OoT 11 10 20 CBAM vt vevvvenenenennns 1,55 (1,4)
0 1,65 (1,5)
"1 o" S e 1,75 (1,6)

ONs (PyHOAMEHTOB M3 OAMHOYHONM CBaW Mo, KOMOHHY Mpu Harpyske Ha 3abUBHYIO CBalo KBagpaTHOro cedeHuss Gonee
600 kH (60 TC) M HabueHyio cBao - 6onee 2500 kH (250 TC) sHaueHne KoapdmumeHTa ¥j  cregyeT NpuHUMaTL

paBHbIM 1,4, ecnin Hecylasn crnocobHOCTb CBaM onpeaerieHa no pesynbTaTaM UCMNbITaHUA CTAaTUYECKON Harpy3kon, u 1,6,
€CInv HecyLlasi cnocobHOCTL CBaun onpeaerneHa apyrmmm cnocobamu;

¥t =1 - ANA CNMoLWHbIX CBalHbIX MOMEN XECTKUX COOPYKEHU ¢ npeaenbHoi ocaakon 30 cM n Gonee (npu uncne
cBavi 6onee 100), ecnn HecyLan cnocobHOCTL CBan onpeaerneHa no pesynbTaTaM CTaTU4EeCKNX UCMbITAHWNA.

anMeHaHMHZ 1. |_|pl/| pacyeTte CBall BCeX BMAOOB KakK Ha BOaBnvBawwme, Tak U Ha Bblgeprmparolime Harpys3ku
npoaonbHoe ycunue, BO3HWKawLllee B cBae OT pacquHon Harpysku N, cnenyet onpenendatb C y4deToMm CcoBCTBEHHOIO
BeCa cBau, NnpuHMmMaemMoro c KOSCbeVIU,VIeHTOM HaOeXXHOCTU No Harpyske, ysennmynearoLlmm pac4eTHoe ycunume.

2. Ecnu pacuyeT cBalHbIX yHOAMEHTOB MPOU3BOAMTCS C YY4ETOM BETPOBLIX W KPAHOBLIX Harpysok, TO
BOCMPUHUMAEMYIO KpalHUMKM CBasiMW PacYeTHYIO Harpysky AonyckaeTtcsi nosblwaTte Ha 20% (kpome dhyHAaMEHTOB onop
TIMHWIA 3reKTponepenayn).

Ecnu cBan dyHaameHTa onopbl MOCTa B HanpaBneHUN AeiCTBUA BHELLIHWX Harpy3ok o6pasytoT oauH U HECKOMbKO
psgoB, TO NpU yyeTe (COBMECTHOM UMM pasferibHOM) HAarpy3ok OT TOPMOXEHUS!, AaBNeHUs BETPa, NbJa U HaBana cyaos,
BOCMPUHUMAaEMbIX Hanbonee Harpy)XeHHoOW CBaeil, pacyeTHYI0 Harpysky AoryckaeTcsi MoBbilwath Ha 10% mnpu YeTbipex
cBasix B psay v Ha 20 % npu BocbMU cBasix 1 6onee. Mpy NPOMEXYTOYHOM YKCe CBal NMPOLEHT MOBbILLEHWS] pacHeTHON
Harpysku onpenensieTcs UHTEPNonsLUnen.

3.11. PacyetHyto Harpy3ky Ha caw N, kH (Tc), cnegyeT onpepensitb, paccMmatpuBas yHOAMEHT Kak pamHyto
KOHCTPYKLMIO, BOCTIPUHNMAIOLLYIO BEPTUKAIbHbIE U FTOPU3OHTAmNbHbIE HArPy3ku 1 n3rmbatoLme MOMEHTHI.

Onsa dyHaaMeHTOB ¢ BepTuKaribHbIMM CBasiMU pacHETHYIO Harpy3ky Ha CBato JornyckaeTcst onpenensite no opmyne

N:ﬁi Myr + My

n Z},f _in ’

&)

rae Ny - pacyeTHas cxumatowas cuna, kH (tc);
M. M y - PacueTHble nsrnGaiowme MOMEeHThI, KHM (TCM), OTHOCUTENBHO [MaBHBIX LEHTPaNbHLIX OCel X 1y
nraHa csay B NIOCKOCTW NOAOLLBbLI POCTBEPKA;

N - YACrno cean B oyHOAMEHTE;
xp. ¥ - paccTosiHNA OT rMaBHbIX OCEN 40 OCU KaXaow cBau, M;

X, Y - PaCCTOAHUA OT MMaBHbIX OCen 00 OCY KaxKaow ceau, Anst KOTOpOIZ BbIMUCNAETCA pacyYeTHaA Harpyska, M.

3.12. Topu3OHTanbHYI0 Harpysky, [OencTByloLlyl0 Ha @QyHOAAMEHT C BepTUKanbHbIMUM CBasiMUM  OAMHAKOBOTO
nonepeYvHoro ceyeHunst, AonyckaeTcs NpUHMMaTbL PpaBHOMEPHO pacnpeaeneHHon Mexay BCEMU CBasiMu.

3.13. lNpoBepka yCTONYMBOCTM CBaAMHOro oyHAAMEHTa M €ro OCHOBaHWUS AOfKHa NpPoOu3BOANTLCA B COOTBETCTBUM C
TpeboBanuammn CHulM 2.02.01-83 ¢ y4yeToM [eNCTBAS [[OMNONHUTENbHBIX FOPU3OHTamNbHbIX peakuMid OT CBaW,
NPUMNOXEHHBIX K COBUraeMon YacTu rpyHTa.



3.14. CBau u cBaliHble byHOAMEHTbI criegyeT paccuvTbiBaTb MO NPOYHOCTVM MaTepuana u Npou3BOAWUTbL NMPOBEPKY
YCTOMYMBOCTY (DYHAAMEHTOB NpU [OENCTBUM CUM MOPO3HOMO MYYEHUS, €CMNIM OCHOBaHUE CHOXEHO MNYyYUHUCTBIMU
rpyHTaMU.

3.15. PacyeT cBan 1 cBaliHbIX hyHAAMEHTOB No Aedopmaumnsam crieqyeT Npon3BoaUTL UCXOAS U3 YCIoBUSA
55 5, Y]

roe s - coBMecTHasa pAecdopmaumsi cBau, CBaiHOro yHAaMeHTa M COOpYXeHusl (ocapka, MnepemMelleHue,
OTHOCUTENbHAs Pa3HOCTb 0CafoK CBal, CBalHbIX (DyHAAMEHTOB U T.M.), OnNpeaensemasi pac4eToM no ykasaHusam nn. 3.3,
3.4, pa3g. 6 1 pekoMeHAYeMOoro NpUNoxeHus 1;

5, - NpeaenbHoe 3Ha4eHne COBMECTHO AedopmaLni OCHOBaHNS CBaW, CBANHOMO (byHAaMeHTa 1 COOpYXeHus,

ycTaHaBnvMBaemMoe no ykasaHusim CHull 2.02.01-83, a anst mocToB - CHulM 2.05.03-84.

4. PACYET HECYLLEX CNTOCOBHOCTU CBAN

CBaun-CTonKu

4.1. Hecywyio cnocobHocts Fj, kH (1c), 3abueHon cBau, csau-obonouku, HabusHon u GypoBon cBsa,

ONMMPaIOLLMXCA Ha CKarnbHbIN IPYHT, a Takke 3abMBHOM CBaun, ONMUPaIOLLENCS Ha MaroCKMMaeMbI TPYHT (CM. NpumeYvaHne
K N.2.2), cnepyeT onpenensaTts no gopmyne

Fy =y R4 ©)

roe  ¥. - koadhmumeHT ycnosuii paboTbl cBaun B rpyHTe, NPUHMMaeMbld ¥, = 1;

A - nnowagb onupaHna Ha TPpyHT CBawu, Mz , NTPUHMMaemMaa Onda CBan CMNJIOWHOTO CevYeHnd paBHO|7| nnowagun
nonepeYyHoro cevyexHud, a onga cBau nosbix KPYrnioro cev4eHna un cBaii-060noyek - paBHOVI nnowaan nonepevyHoro ceveHns
HETTO Npu OTCYTCTBMM 3anoJIHEHUA UX NOJI0CTU 6eToHOM M paBHOI7I nnowaan nonepeYyHoro ce4vyeHuda 6pyTTO npu
3anofIHEHNM 3TOM NONOCTM GETOHOM Ha BbICOTY HE ME€Hee Tpex ee AnamMeTpoB.

2
PacueTHOe conpoTuBneHne rpyHTa R nog HWKHUM KOHLOM cean-cToiiku, kMa (tc/ B ), cneayet npuHumarts:
a) onsa Bcex BUAOB 3abUBHbBIX CBail, OMMPAIOLLMXCA Ha CKanbHble U Manockumaemblie rpyHTel, R = 20 000 kMa (2000
2
Tc/M ),

6) ona HabvBHbLIX M OYypOBbLIX CBai U CBal-0b60Mo4ek, 3anorHAeMblX GETOHOM W 3a4enaHHbIX B HEBbIBETPEIbIN
CKarbHbI rPYHT (6e3 criabbix Mpocnoek) He MeHee Yem Ha 0,5 M, - No chopmyne

_Fen|ig
R=———+15] 4]
¥g \dr
roe RC,?‘! - HOpMaTMBHOE 3Ha4eHwe npegena npovyHOCTM Ha OOHOOCHOEe CXXaThue CKallbHOro rpyHta B

2
BOJOHACLILLEHHOM cocTosHuM, KMa (Tc/ T ).

Yeg - KO3 DULMEHT HAOEXHOCTMN MO FPYHTY, NPUHUMaEMbIN ¥g= 14,

I.; - pacyeTHas rnybuHa 3aaenki HabyvsHOM 1 BYpOBOI CBaii M CBan 0BOMOYKA B CKambHbINA FPYHT, M;



a‘f - HapYXXHbI AMameTp 3adenaHHON B CKarnbHbIA MPYHT YacTy HabmeHoW 1 GypoBoOWA CBai 1 cBan-060M0YKN, M;

B) Ans cBan-0605104ek, paBHOMEPHO ONMMpPaeMblX Ha MOBEPXHOCTb HEBLIBETPENOr0 CKanbHOMO rpyHTa, NMPUKPLITOrO
CNOEeM HecKasbHbIX Hepa3MbIBaeMbIX FPYHTOB TOSLUMHONM He MeHee Tpex AMaMeTpoB cBam-0605104ku, - No hopMyne

R- Fen , @
re

e F;u.¥g -TOXe, 4t B chopmyne (6).

MpumedvaHue. Mpu HamMuMM B OCHOBaHWM HaBWBHLIX, BYpPOBbLIX CBail M CBail-0GOMOYEK BbIBETPEMbLIX, @ TaKke
pa3MsirdaembIX CKarlbHbIX FPYHTOB UX Mpeaen NpoYHOCTM Ha OOHOOCHOE CXaTue criedyeT NpuHMMaTh Mo pesynbTatam
UCMbITAHUI LWITaMnammn UK No pesynbTaTam UCMbITaHWUI CBaii 1 CBai-060M0YEK CTATUYECKON HArpy3Kow.

Bucsiune 3abMBHbIe cBau Bcex BUAOB U CBaM-O6OHO‘~IKM,
norpyxaembie 6e3 BbleMKHn FrPyHTa

4.2. Hecywyto cnocobHocTe F3, kH (TC), Bucsauel 3abuBHoi cBan M cBan-060noykM, norpyxaemon 6e3 BbleMKM

rpyHTa, paboTalolMX Ha CKUMAIOLLYID Harpysky, crieqyeT onpefensiTb Kak CyMMYy CUIT pacyeTHbIX COMPOTUBIEHWN
TPYHTOB OCHOBaHWS MO HVXKHUM KOHLIOM CBau 1 Ha ee GOKOBOW NMOBEPXHOCTY Mo dopMyre

Fy =y, (yegRA+uliy g fily), (8)

rae ‘¥, - KoaMULMEHT YCNoBuin paboTbl CBaW B rPyHTE, MPUHAMaeMbIn ¥, = 1;

2
R - pacyeTHoe ConpoTUBMEHNE MPYHTA NoA HWKHUM KOHLIOM cBaw, kla (Tc/ M ), npuHMmaemoe no Tabn.1;

2
A - nnowadb onupaHua Ha rpyHT cean, M | npuvHMMaemas no nnolaam nonepeyHoro ceveHust cean GpyTTo Unm
no nnowaay MornepeyHoro ceyveHnst kamydrneTHOro YLMpPeHus no ero Hauborbluemy AuameTpy, Mnu Mo nnowaau
cBan-0060104KM HETTO;

u- Hapy)KHbIVI nepnMeTp nonepe4vyHoro ce4yeHnsa ceau, M;

2
fi - pacveTHoe conpoTVBREHWe i-fo CMos rPYHTa OCHOBaHWA Ha GOKOBOW MOBEPXHOCTW CBau, KMa (tc/ M ),
npyHMMaemoe Mo 1abn.2;

h!. - TOMLWMKMHa i-ro Crnos rpyHTa, conpukacaroLerocs ¢ 6okoBoM NOBEPXHOCTbLIO CBan, M;

YeR-Vof - KO3 DULMEHTHI YCOBUIA paboTbl FPYHTA COOTBETCTBEHHO MOA HWKHUM KOHLOM UM Ha GoOKoBOW

MOBEPXHOCTV CBaW, YYUTbIBaKOLME BNUsHME CNocoba MOTPYKEHUs CBauM Ha pacyeTHble COMPOTUBMEHWUS FpyHTa WU
npvHMMaemble no Tabn. 3.

B dopmyne (8) cymmympoBaTte COMPOTUBREHWS TpyHTa criedyeT Mo BCEM CIOsIM FpyHTa, NMPOMAEHHbIM CBael, 3a
UCKIIOYEHMEM CIy4aeB, Korga NpOeKTOM NpeaycMaTpMBaeTCs NiaHMpOBKa TEPPUTOPUM CPE3KO U BO3MOXEH pa3MbIB
rpyHTa. B 3Tux cnyyasix cnegyer CyMMUPOBaTb COMPOTUBIIEHWS BCEX CITOEB MPYHTa, PacrofnoXeHHbIX COOTBETCTBEHHO
HIKEe YPOBHS NiaHMPOBKY (CPe3kn) 1 AHa Bogoema Mocre ero MECTHOIO pa3mbiBa NpyU pacyeTHOM NMaBOAKe.

Tabnuua 1

PacueTHble conpoTtueneHna nog HWKHUM KOHLOM 3abMBHbIX CBali U cBali-060104eK, ‘




FnybuHa 2
norpyxaembix 6e3 BbleMku rpyHTa, R, kMa 1c/ M )

norpy»eHns MecyaHbIX FPYHTOB CPpefHel NMOTHOCTM
HWKHero
KOHLa cBau,
M
rpaBenucTbIX |  KPYMHBIX - cpeqHeit Menkix | nblneBatbix -
KPYMHOCTY
MbINeBaTO-MMUHICTLIX TPYHTOB MPY NoKasaTtene TeKy4ecTn
{;. paBHoMm
0 0,1 0,2 0,3 04 0,5 0,6
3 7500 (750) | 6600 (660) | 3000 (300) | 3100 (310)| 2000 (200) 1100 (110)| 600 (60)
4000 (400) 2000 | 1200 (120)
(200)
4 8300 (830) | 6800 (680) | 3800 (380) | 3200 (320) | 2100(210) 1250 (125)| 700 (70)
5100 (510) 2500 (250) | 1600 (160)
5 8800 (880) | 7000 (700) | 4000 (400) | 3400 (340) | 2200 (220) 1300(130) | 800 (80)
6200 (620) 2800 (280) | 2000 (200)
7 9700 (970) | 7300 (730) | 4300 (430) | 3700 (370) | 2400 (240) 1400 (140)| 850 (85)
6900 (690) 3300 (330) | 2200 (220)
10 10500(1050) | 7700 (770) | 5000 (500) | 4000 (400) | 2600 (260) 1500 (150)| 900 (900)
7300 (730) 3500 (350) | 2400 (240)
15 11700(1170) | 8200 (820) | 5600 (560) | 4400 (440) | 2900 (290) 1650(165) 1000 (100)
7500 (750) 4000 (400)
20 12600(1260) 8500 (850) 6200 (620) | 4800 (480) | 3200 (320) 1800 (180)| 1100(110)
4500 (450)
25 13400(1340) | 9000 (900) | 6800 (680) | 5200 (520) | 3500 (350) 1950 (195) 1200 (120)
30 14 200(1420) 9500 (950) | 7400 (740) | 5600 (560) | 3800 (380) 2100 (210) 1300 (130)
35 15000(1500) | 10000(1000) | 8000 (800) | 6000 (600) | 4100 (410) 2250 (225) 1400 (140)

Mpumevannsa: 1.
NbINeBaTo-IMUHNUCTBIX.

Hag 4yepton paHbl 3HadyeHMs R Ona  nmecyaHblX TFPYHTOB, MOA4 4YepTon - ANg

2. B 1abn. 1 n 2 myobuHy NOrpyXeHNs1 HAXKHEro KOHLLA CBan M CPEAHIo0 rmyOnHY pacrnonoXeHusi Crost rpyHTa
npu nNNaHUpPOBKE TEPPUTOPUN CPE3KOW, MOACHLIMKOM, HaMblBOM A0 3 M criegyeT npuUHUMaTtb OT YPOBHS
npupoaHoro penbeda, a Npu cpeske, NoAckINKe, Hambise 0T 3 40 10 M - OT YCMOBHOWM OTMETKU, PaCroNOXEeHHON
COOTBETCTBEHHO Ha 3 M BbILLIE YPOBHS CPE3KU UMK Ha 3 M HUXE YPOBHS NOACHINKM.

MyBuHY NOrPY)KEHWS HUXKHEro KOHLA CBau U CPEQHIo TMyOGUHY pacrofioXeHUs Crnosi rpyHTa B BOAOEME
crnedyeT NpyHYMaTb OT YPOBHS AHa rnocre obLlero pasvbiBa pacyeTHbIM NaBoAkoM, Ha 6oroTax - OT YpOBHs
[OHa bornorTa.

Mpu NpoeKkTpoBaHUM NYTENPOBOAOB Yepe3 BbleMKY rMybuHoOM Ao 6 M ans cean, 3abueaemMbix MorioTamm 6e3
noAmbIBa UMW YCTPOMCTBA NMAEPHBLIX CKBaXWH, FNYOUHY MOTPYKEHUs1 B FPYHT HWXKHEro KoHua cBau B Tabn.1
cnepyeT NpuUHMMaTb OT YPOBHS MPUPOAHOMO penbeda B MEcTe COOpyXeHWs dyHaameHTa. [Ons BbleMOK
rny6uHon 6onee 6 M rnybrHy NOrpyXeHWs1 CBal crefyeT NPMHUMATh Kak Ans BbIEMOK rny6uHomn 6 m.

3. [Nt NpPOMEXYTOUHbIX FYOUH MOTPYXEeHNs CBail M NMPOMEXYTOUHbIX 3HAYeHWI nokasaTens Tekydsectn [

NbINeBaTO-TNIMHNCTLIX FPYHTOB 3Ha4YeHnsa R n ; BTabn.1mn2on efensoTcsa HTepnonsaunen.
1




4. InA NNOTHBIX MecYaHbIX FPYHTOB, CTeMeHb MAOTHOCTU KOTOPLIX onpedeneHa no AaHHbIM CTaTU4EeCcKOro
30HAMPOBaHUSA, 3HaYeHns R no 1abn. 1 ansa ceaw, norpyxeHHbix 6e3 Ncnonb3oBaHUs NOAMbBIBA UMW NUOEPHBIX
ckBaxkuvH, cnegyeT yBenuunte Ha 100 %. MNpu onpegeneHnn cteneHyn MIOTHOCTW TPYHTa MO AAHHbIM OpPYrnx
BWOOB WHXEHEPHbIX U3bICKAHWM W OTCYTCTBUM [aHHbIX CTaTU4ECKOro 30HOUPOBaHWUS AN MNMOTHLIX MECKoB

2
3HayeHus R no 1abn. 1 cnegyet yBenuumTb Ha 60 %, HO He Gonee Yem go 20 000 ka (2000 Tc/ M ).

5. 3HayeHust pacyeTHblX compoTuereHMin R no Tabn. 1 gonyckaeTcs MCMNonb3oBaTb MpW YCHOBUW, €CIu
3arny6neHve ceai B Hepa3MbIBaEMbI U HECPE3aeMbIli TPYHT COCTaBMSET HE MEHee, M:

4,0 - ANA MOCTOB U rMOPOTEXHUYECKNX COOPYKEHUN;
3,0 - AnNs 30aHnA 1 NPOYMX COOPYKEHUN.
6. 3HayeHus1 pacyeTHOro conpoTuBeHuss R Noa HMXHUM KOHUOM 3abuBHbIX cBa ceveHnem 0,15x0,15 M u

MeHee, WUCnoNb3dyeMbiX B Ka4yecTBe beH,ElaMeHTOB nog BHYTpeHHuMe neperopoakn  OOHOJ3TaXKHbIX
npon3BOACTBEHHbIX 34aHUN, [onyckaeTcd yBenmineaTb Ha 20 %.

7. Ons cynecen npyu 41cne nnacTUYHOCTU fp =4 n koachdurumente nopuctocm e < 0,8 pacueTHble

conpoTuBneHus Rn _f!- crneayetT onpenendTb Kak ana nbineBaTbiX NeCKoB cpe,uHeﬁl NNOTHOCTW.

Tabnuua 2

PacueTHble conpoTvBienns Ha GOKOBOI MOBEPXHOCTM 3abMBHLIX CBall 1 cBali-o6ornoyek fy,

kMa (Tc/I"IIz )
necYaHbIX F[PYHTOB CpeaHew NMOTHOCTH
CpepnHsasa KPYMHBIX M| MEINKUX |NblneBatbiX - - - - - -
rnybvHa cpegHen
pacnornoXeHus | KpYMHOCTK
Crosi rpyHTa,

M NbINEeBaATO-MMUHUCTLIX FPYHTOB NpU Noka3aTterne Teky4ecTu
Ir, paBHoMm
0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1,0

1 35(3,5) 23 (2,3) 15(1,5) 12(1,2) 8(0,8) | 4(04) | 4(0,4) | 3(0,3) | 2(0,2)
2 42(4,2) 30 (3,0) 21(2,1) 17(1,7) 12(1,2) | 7(0,7) | 5(0,5) | 4(0,4) | 4(0,4)
3 48 (4,8) 35(3.,5) 25 (2,5) 20 (2,0) 14(1,4) | 8(0,8) | 7(0,7) | 6(0,6) | 5(0,5)
4 53(5,3) 38(3.,8) 27 (2,7) 22 (2,2) 16(1,6) | 9(0,9) | 8(0,8) | 7(0,7) | 5(0,5)
5 56 (5,6) 40(4,0) 29 (2,9) 24 (2,4) 17(1,7) [10(1,0)| 8(0,8) | 7(0,7) | 6(0,6)
6 58(5,8) 42(4,2) 31(3,1) 25 (2,5) 18(1,8) [10(1,0)| 8(0,8) | 7(0,7) | 6(0,6)
8 62(6,2) 44(4 4) 33 (3,3) 26 (2,6) 19(1,9) [10(1,0)| 8(0,8) | 7(0,7) | 6(0,6)
10 65 (6,5) | 46 (4,6) 34(3,4) 27 (2,7) 19(1,9) [10(1,0)| 8(0,8) | 7(0,7)| 6(0,6)
15 72(7,2) 51(6,1) 38(3,8) 28 (2,8) | 20(2,0) |11(1,1)| 8(0,8) | 7(0,7) | 6(0,6)
20 79(7,9) 56 (5,6) 41 (4,1) 30(3,0) 20 (2,0) |12(1,2)| 8(0,8) | 7(0,7)| 6(0,6)
25 86(8,6) 61 (6,1) 44 (4,4) 32(3,2) 20 (2,0) |12(1,2)| 8(0,8) | 7(0,7) | 6(0,6)
30 93 (9,3) 66(6,6) 47 (4,7) 34(3,4) 21(2,1) [12(1,2)] 9(0,9) | 8(0,8) | 7(0,7)
35 100 (10,0) | 70 (7,0) 50(5,0) 36(3,6) 22 (2,2) 113(1,3)] 9(0,9) | 8 (0,8)| 7(0,7)

Mpumevanus: 1. MNpu onpeeneHuM pacu4eTHOro CONpPOTUBNEHUS PYHTa Ha GOKOBOW NMOBEPXHOCTN CBalt
_}‘; no Tabn. 2 cnenyeT yunTbiBaTb TPEOOBaAHUA, U3NOXEHHbIE B NMpUMeY.2 1 3 k Tabn. 1.

2. lMpw onpegenenun no Tabn. 2 pacveTHbIX CONPOTUBMEHWIA FPYHTOB Ha GOKOBOWM MOBEPXHOCTW CBal j;
nnacTbl [PYHTOB CreAyeT pacyneHsiTb Ha OQHOPOAHbIE CMOV TOMLLUMHON He Gonee 2 M.

3. 3HaueHMsa pacyeTHOTO COMPOTUBIEHNA MITOTHBIX MeCcYaHbiX FPYHTOB Ha GOKOBO MOBEPXHOCTW cBail f;
cneayet yBenuumneatb Ha 30% MO CPaBHEHUIO CO 3HAYEHMSIMU, NPUBEAEHHbIMU B Tabn. 2.

4. PacyeTHble COMNPOTUBIIEHNSA CyNnecei U CYrfMHKOB C KO3dduumeHToM nopuctoct e< 0,5 n rmuH ¢
KoacpmumeHTom nopuctoc e < 0,6 cnegyeT yBenuuvMBatb Ha 15% MO CpPaBHEHUIO CO 3HAYEHUSIMU,
npvBeaeHHbIMU B Tabn. 2, Npu MobbiX 3HAYEHUSAX NOKa3aTeNsi TEKYY4ECTU.




Tabnuua 3

Cnoco6bl norpyeHusi 3abUBHbLIX CBalt U CBai-060104€eK, NOrpyxaemMbIx
6e3 BbIEMKV TPYHTA, U BUAbI TPYHTOB

KoadbdmumeHTsl ycnosun paboTsl
rpyHTa Npu pacyeTe HecyLlen

cnocobHocTK cBan

non HWKHUM Ha 6okoBOM
KOHLIOM NOBEPXHOCTU
FeR
1. MorpyxeHne CnNOLWHbLIX U NOMbIX C 3aKPbITbIM HUMXHUM KOHLIOM CBau 1,0 1,0
MeXaHW4YeckKUMK  (NoABECHbIMU), MapOBO3AYLIHBIMA W AM3EmNbHbIMA
MonoTamu
2. TlorpyxeHne 3abuBKOW W BOABMMBAHWEM B NpedBapuUTENbHO
npobypeHHble NAepHble CKBaXWHbI C 3arnybrieHMem KOHLUOB CBall He
MeHee 1 M HKe 33605 CKBaXXUHbI NpU ee AnamMeTpe:
a) paBHOM CTOPOHE KBaapaTHOW cBau 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHbI KBagpaTHOW CBau 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHbI KBagpaTHON U AuaMeTpa CBan Kpyrioro 1,0 1,0
ceyveHVs (ons onop NUHWI anekTponepeaayn)
3. MorpyxeHne c NOAMBLIBOM B NECYaHble IPYHTLI NMPU YCNoBuM JOOUBKM 1,0 0,9
CBali Ha nocregHem aTane norpyxeHust 6e3 NnpymeHeHust nogmbiBa Ha 1 m
n bornee
4. BubGpornorpykeHue  cBai-obonouvek, BUOPOMOrpyXeHne U
BMOpPOBAABNVBaHNE CBaN B IPYHTI:
a) necyaHble cpeHel NMOTHOCTH:
KPYNHble 1 CpeaHen KpYnHOCTH 1,2 1,0
Mernkue 1.1 1,0
neine.saTble 1,0 1,0
6) NbineeaTo-rMNHMCTLIE C NoKasaTtenem Tekyyectn Jp = 0.k
cynecu 0,9 0,9
CYTINHKN 0,8 0,9
rMNHBI 0,7 0,9
B) MbINeBaTO-TMUHUCTLIE C MOKa3aTenemM 1,0 1,0
Teky4ecT
Ip <0
5. MNorpyxeHne moroTamm noOOV KOHCTPYKLMU MOTbIX >Kene306eTOHHbIX
CBal C OTKPbITbIM HWXXHUM KOHLIOM:
a) npu guameTpe nonoctv ceam 0,4 M 1 MeHee 1,0 1,0
6) To %e, 071 0,4 000,8m™m 0,7 1,0
6. lMorpyxeHne nbbIM CMOCOGOM MOMbIX CBall KPYrMOro CEeYeHus C
3aKPbITbIM HWKHMM KOHLOM Ha rnybuHy 10 m 1 6onee ¢ nocrneaylowmm
YCTPOMCTBOM B HWKHEM KOHLUE CBall KamydreTHOro YylMpeHus B
necyaHbIX rPyHTax cpegHel MNOTHOCTU U B MbINEBATO-IMUHUCTBLIX FPYHTax
¢ nokasatenem Tekydectv Jp £0.5 npu anameTpe ylLUIMpeHWUs, paBHOM:
a) 1,0 M He3aBMCUMO OT yKa3aHHbIX BUAOB rpyHTa 0,9 1,0
6) 1,5 M B neckax 1 cynecsix 0,8 1,0
B) 1,5 M B CyrmuMHKax v rmmHax 0,7 1,0
7. MNorpyxeHne BoaBnvBaHMeM can:
a) B NeCKn cpeHew NIOTHOCTY KPYMHbIe, CPenHen KpYMHOCTU U Menk1e 1.1 1,0
6) B neckun nbinesatble 1.1 0,8
B) B MbINIEBATO-IMUHUCTbIE IPYHTLI C NOKa3aTenem Tekydectn I < 0,5 11 1,0
1,0 1,0

ryToxe, Jp 20,5




Mpumevanne. KoapdmumeHTsl F.f Hygf NO MO3. 4 T1abn. 3 AnA nNbiNeBaToO-MUHUCTBIX TPYHTOB C

nokasatenem Tekydectn 0.5 It > 0 onpegensiotca nHTepnonsumnen.

Mpumeyanus: 1. Hecywiyto cnocobHoCTb 3abMBHBIX GynaBoBUAHBLIX CBaW crieqyeT onpenensaTts no dopmyne (8), npu
3TOM 3a MEPUMETP U Ha y4acTKe CTBOMa crieayeT NpUHMMaTh NepMmMeTp NONepeyHoro CeYEHMs CTBOMa CBau, Ha y4acTtke
YLV PEHUS - NepUMETP NOMNEPEYHOTO CEYEHNST YLLNPEHWSI.

PacyeTHoe conpoTtueneHne _f!- rPyHTa Ha ©6okoBoM NOBEPXHOCTU TaKNX cBai Ha y4acCTke ylwunpeHud, a B necHaHbIX

FPYHTax - U Ha ydaCTke CTBOJ1a crnenyet npuHMMaTb TakKMM Xe, Kak ana cBan be3 yuwMpeHna; B NbineBaTo-mMuUHNCTbIX
FPyHTax conpoTnueBrieHne f!' Ha y4acCTKe CTBOJ1a, pacnofioXXeHHOro B CTBOpe yWUpeHud, cnegyeT npuHnMaTb paBHbIM

HyI0.

2. PacueTHble conpoTuenenusa rpyHtoB R n fy B chopmyne (8) Ans NeccoBbIX NbINEBATO-MVHUCTLIX FPYHTOB Npy
rnybuHe norpyxeHusi ceain bonee 5 M cneayeT NpUHMMaTL NO 3HAYEHWSIM, YKa3aHHbIM B Tabn. 1 v 2 ansa rmy6uHel 5 M.

Kpome TOro, Ana 3TUX FPyYHTOB B Cllydae BO3MOXHOCTM UX 3aMayMBaHUA pacyeTHble COonpoTUBIEHUA R un ufl. ,

YKa3aHHble B Tabn. 1 un 2, cnegyet npuHMMatb nNpu  nokasaTtene TeKy4eCTu, COOTBeTCTByHLWEeM MNOoJTHOMY
BOAOHACbILEeHWNIO TPYHTA.

4.3. [Insa 3abMBHbIX CBal, ONUPAOLLMXCS HUXKHUM KOHLIOM Ha PbIXble NecyaHble rPYHTbl UMK Ha MbiNeBaTo-TMMHUCTLIE
rPYHTBI C nokasaTenem Tekydyectn [ I »0.4 , Hecywyw cnocoBGHOCTb criegyeT onpedensaTs Mo peaynbTatam
CTaTUYECKUX UCTbITaHUI CBa.

4.4. Hecywyto cnocobHOCTb NUpamuaarnbHol, TpaneuenanbHoi 1 poMGOBMAHON CBai, MPOPe3aroLmnx necyaHble 1
MbINEeBaTO-MUHNCTbIE TPYHTI, Fyz, KH (TC), ¢ HaKOHOM GOKOBLIX rpaHel ip =0,025 cnepyet onpegensats no

cdopmyne
Fi = v [R*l*Z%(wfs wa,;-e‘pzms;)}, ®

¥e. R,A
raoe - TO Xe, 4YTo B chopmyrne (8);

Fd ] h! rf!'
Uy - Hapy)KHbIVI nepuMmeTp i-ro ceyeHus cBau, M;

uny - CyMMa pa3MepoB CTOPOH o MONEepeyHOro CEYEHNsi CBau, M, KOTOPbIE MMEIOT HaKIOH K OCU CBaw;

{p - HaKNOH GOKOBLIX rPaHeit CBau B IONSX €ANHNLIB;
. M2
E; - Moaynb AedopMauun i-T0 Cros fpyHTa, OKpyatowero GOkoByld MOBEPXHOCTb cBau, kMa (Tc/ ),
onpeaensemMblii No pesynbTataM KOMNPECCUOHHBIX UCTIbITAHWM;

k- koadbcpmumeHT, 3aBMCALLMIA OT BUAA FPYHTA M NPUHUMAEMbIN No Tabn. 4;

4w - peonornyecknii koathULMEHT, MpuHUMaeMblit £, = L3,

Mpumeyanus: 1. MNpn poMOOBUOHBLIX CBAsiX CYMMMPOBaHME CONPOTUBIEHNIA TPYHTa Ha HOKOBOI NMOBEPXHOCTM Y4aCcTKOB
¢ obpaTHbIM HaknoHoM B chopmyrie (9) He npon3BoAUTCS.

2. PacyeT nupamuparbHbIX CBall C HAKIOHOM GOKOBbLIX TpaHem ip > 0025  ponyckaetca npoussoauTb B

COOTBETCTBUM C TPebOBaHMAMU PEKOMEHOYEMOTro MPUMOXKEHUS 2 NPU HanuyMn pesynbTaToB MPECCUOMETPUYECKNX
UCMbITaHWUI, @ MPY UX OTCYTCTBUM - MO dhopmyrie (9), NpMHUMAas 3HadyeHne z'p pasHbIM 0,025.



Tabnuua 4

MpyHTHI KoadhdpmumeHt
k;
Meckn n cynecu 0,5
CyrnvHkm 0,6
[MnHBL:
npw Ip =18 0.7
npw Ip =25 0,9
Mpumeyanme. [ina ruH ¢ umcrom nnactudakoc™ 18 < [p <43 sHadenus
koadpcmumeHTa k;  onpenensTca UHTepronsumen.

4.5. Hecywyto cnocobHocTb qu, kH(Tc), BrUCAYen 3abuBHOM CBan MU CBaM-0O0MOYKM, MOrpyKaemol 6e3 BbleMkn
rpyHTa, paboTaloLmx Ha BblAEPrMBaloLLyt0 HarpysKy, creayeTt onpegensTts no gopmyne

Fgy = veuZy g fidy, (10}

U ¥ ef
roe Jihy,

- TO Xe, 4YTOo B chopmyrne (8);

¥. - KO3(pMUMeHT ycnosuin paboTbl; ANs CBail, Norpyxaemblx B FPyHT Ha rnybuHy meHee 4 M, . = 0.4, Ha

myouHy 4 m n Gonee, o = 0Z -gns BCEX 30aHUii U COOPYXKEHWI, KDOME OMOpP BO3OYLIHBLIX JIMHWIA 3MeKTponepeaayn,
0N KOTOPbIX KO3MPMULMEHT NPUHMMAETCA MO yKa3aHnam pasg. 12.

Mpumevanne. B dyHaaMeHTax onop MOCTOB He gonyckaeTcst paboTa cBail Ha BbiAeprMBaHne Npu AelCTBUN OOHUX
MOCTOSIHHBLIX HArPYy3oK.

Bucsaume HabuBHbIe U BypoBble CBau 1 CBan-0605104KH,
3anonHsaemMble 6eTOHOM

4 6. Hecywyo cnocobHocTe &, kH (Tc), HabueHOIt 1 GypoBOI CBaii C ywmpeHnem u 6e3 ylMpeHns, a Takke

cBan-060s104KM, MOTPYKAaeMon C BbIEMKON TPyHTa 1 3anonHsieMoit 6eToHOM, paGoTaloWmMx Ha CXXUMAIOLLYIO HarpysKky,
creayeT onpenensTs no dopmyrne

Fi = ¥e(peR RA+ w2 por fiM), (11)

roe ":I"; - KOSCpq.)I/IU,VIeHT yCJ'IOBVIl7I pa60TbI cBau; B Cny4vyae onupaHua ee Ha MNblfieBato-rMnHUCTbIe TpyHTbl CO

cTeneHbto BnaxHoct 5, < [,5 1 HarneccoBble IpyHTbl % = 0,8, B oOCTanmbHbIX Clyqasx #, =1,

¥.p - KO3hPMUMEHT ycrosuin paboTel rpyHTa MOA HWKHUM KOHLIOM CBau; ¥.p =1  BO Bcex cryyasx, 3a
UCKIIOYEHNEM CBall C KaMydNEeTHbIMA YLUIMPEHWUSAMU, ANS KOTOPbIX 3TOT KOSPMULMEHT cneayeT npuHumate ¥.p = 1,3,

1 cBall C ywwupeHnem, 6eToHNpyeMbIM NOABOAHLIM CMOCOBOM, ANs KOTOpbIX ¥.p =09, a Tawke onop BO3AYLLIHbIX
TIMHWIA 3reKTponepenayn, Ans KoTopblX KOIMMULMEHT NPUHUMAETCS NO yka3aHuaM pasg. 12;

2
R - pacyeTHoe conpoTUBIIEHNE TPYHTA NOA HKHMM KOHLIOM cBawm, klla (tc/ M ), npyHnmaemoe no ykaszaHusim .
4.7, a pns HabMBHOW, M3rOTOBMNSIEMON MO TEXHOSOMMN, yKasaHHoM B Nn. 2.4, a, 6, - no Tabn. 1;



2
A - nnowaab orMpaHua csau, M npuHMmaeman paBHOM: ANA HABUBHLIX U BYPOBLIX CBal 6€3 yluupeHus -

nroLaam nornepeyHoro CeYeHnst ceam; ans HabueHbIX M BYPOBbLIX CBail C YLUMPEHMEM - NIIOLLaAM MOMNEPEYHONO CeYEHUs]
yLMpeHnsi B MecTe HamborbLUEro ero AnameTpa; Ans cBan-o6onoyek, 3anonHsieMblix 6€TOHOM, - Nrowaau nonepeyHoro
ceyeHnst 06onoYkm BpyTTO;

U - nepnmMeTp nonepevyHoro ce4eHna cTeosia cBau, M;

Yo - KoaduumeHT ycnoBun paboTbl rPyHTa Ha OGOKOBOM MOBEPXHOCTM CBau, 3aBMCAWMIA OT crnocoba

06pa3oBaHUs CKBaXMHbI U YCNOBUIA GETOHUPOBAHUS Y MPUHUMAaEMbI no Tabn. 5;

2
fi - pacyeTHOe COMpPOTVBIIEHME i-f0 Crnosi rpyHTa Ha GOKOBOW MOBEPXHOCTW cTBONa ceau, kla (tc/ M ),
npvHMMaemoe no Tabn. 2;

;- T0 Xe, 4T0 B hopmyrie (8).

I'Ipvlmeanme. COI'IpOTVIBJ'IeHVIe necHaHbIX rPyHTOB Ha ©oKoBoW NOBEPXHOCTU CBau C yllMpeHnem cnenyet ydnTbiBaTb
Ha y4yacTke OT YPOBHA NNaHNPOBKU OO0 YPOBHA nepeceyeHuda CcTBOJia CBan C NOBEPXHOCTbIO 8006pa>KaeM0ro KOHYCa,

MMeIoLLero B kayecTBe 06pasyioLLeil IMHNI0, KACAKLLYIOCSA MOBEPXHOCTM YLUMPEeHWs nog yroM i ; /2 k ocu ceam, rae
- @ oOCpefHeHHoe (Mo CrlosiM) pacyeTHOe 3HayeHWe yrria BHYTPEHHEro TPeHWsl pyHTa, 3areralowero B npegenax

yKa3aHHOro KOHyca, onpeaensieMoe B COOTBETCTBMM C TpeboBaHusiMi n.3.5. ConpoTVBREHME MbieBaTO-MMHUCTBLIX
TPYHTOB [ONycKaeTcsi y4UTbIBaTb MO BCEW ANMHE CTBONMA.

2
4.7. PacyeTHoe conpotuerenune R, kMa (tc/ M ), rpyHTa nog HWKHAM KOHLOM CBau criedyeT npuHAMaTh:

a) ANA KPYNHOOGNOMOYHbLIX FPYHTOB C MecyaHbIiM 3anofiHUTENEM W MecYaHblX FPYHTOB B OCHOBaHWM HabWBHOW U
GypoBOIi CBali C yLuMpeHeM 1 6e3 ylumpeHnsi, cBan-060roYkM, MOrpy>KaeMoi ¢ NOMHbIM YaaneHnemM rpyHToOBOro sapa, -
no cdopmyne (12), a cBan-060M04KM, NMOTrPYKAEMOIN C COXPaAHEHNEM FPYHTOBOIO SiApa U3 yKasdaHHbIX FPYHTOB Ha BbICOTY
0,5 m 1 6onee, - no cdopmyne (13):

R = 0750400y pd + orqorqy il (12)
R=aq(oyyrd togogyrh), (13}
o], &,
roe - 6e3paameprle KOSCbeVIU,VIeHTbI, NnpuHUMaemblie Nno Tabn. 6 B 3aBUCMMOCTU OT pac4yeTHOro 3Ha4eHuA
o3, o

yrna BHYTPEHHEero TpeHuna royita OCHOBaHWUA, onpeenieHHoro B COOTBeTCTBUN C YKa3aHUAMMU . 3.5;

' 3 3
¥] - pacyeTHoe 3HayeHue yaenbHoro Beca rpyHta, kH/ M (tc/ M ), B ocHoBaHUM cBan (Mpy BOAOHACHILLLEHHbIX
rpyHTax ¢ y4eTOM B3BELLMBAOLLENO AEACTBUSA BOAbI);

3 3
¥r - ocpeaHeHHoe (MO CrosiM) pacyeTHOe 3HavyeHue yaenbHoro Beca rpyHToB, kH/ M (tc/ B~ ),

PacnofioXKeHHbIX BbIWE HMKHErO0 KOHLUA cBau (NMpY BOAOHACHILEHHbIX TPYHTax C Y4eTOM B3BELLUMBAKOLLEro AEeNCTBUS
BOAbI);

& - AnameTp, M, HaBMBHOI M BYPOBOIA CBail, AMAMETP YLIMPEHWUs (NS CBaW C YILMPEHWEM), CBan-0BONIoHKA UMK
AnamMeTp CKBaXWHbI Ansi CBan-CToN6a, OMOHONMYEHHOTO B IPYHTE LIEMEHTHO-ECYaHbIM PacTBOPOM;

21 - ryBuHa 3anoXeHns, M, HIKHErO KOHLIA CBau UMK ee YILMPEHUs, OTCUMTLIBAEMas OT MPYPOAHOro penbeda unm
YPOBHS MIaHWPOBKMA (MPW MIaHUPOBKE CPe3Koit), A1 ONop MOCTOB - OT AHA BogoeMa rnocre ero o6Liero pasvbisa npu
pacyeTHOM MaBOfIKe;



6) AnAa NbineBaTo-MUHUCTBIX TDYHTOB B OCHOBaHWU - Mo Tabn. 7.

I'Ipvlmeanme. YKasaHusa n. 4.7 OTHOCATCS K cnyyvyaawm, Kkorga obecneynBaeTcs 3arr|y6r|eHV|e cBan B TPYHT, I'IpI/IHFITbIVI 3a
OCHOB@HMe X HMXXHUX KOHUOB, HE MeHee YeM Ha AnamMeTp CcBau (VIJ'IVI ywmpeHua ana ceam C yu_||/|peH|/|eM), HO HEe MeHee

Yyem Ha 2 M.

Tabnuua 5
KoachdpmumeHT ycrnosuii paboTsbl cBam
Csau 1 cnocobbl ux ycTponcTea Fef
B Nneckax | B cynecsx B B IMnHax
CYIMMHKaxX
1. HabveHble mo n. 2.5, a npu 3abuBKke MHBEHTapHOW TpybObl C 08 08 0,8 0,7
HaKOHEYHUKOM
2. HabusHble BUGpoOLITaMNoOBaHHbIE 0,9 0,9 0,9 0,9
3. bypoBble, B TOM 4ucre C ylumMpeHuem, 6eToHnpyemble:
a) Npu OTCYTCTBMU BOAbI B CKBaXUHE (CyXvMM Criocobom), a Takke 0,7 0,7 0,7 0,6
npu MCNonb3oBaHWM 06CaaHbIX MHBEHTaPHbIX TPYO
0) noa BOAOW UNK NoA, MUHUCTBIM PaCTBOPOM 0,6 0,6 0,6 0,6
B) XXECTKMMM GETOHHLIMW CMECAMM, YKINafblIBaeMbIM/ C MOMOLLbHO 08 08 0,8 0,7
rnybuHHon Bubpauum (Cyxvm cnocobom)
4. BypoHabuBHble, nMonble Kpyrnble, YycTpaMBaemble Mpu 0,8 0,8 0,8 0,7
OTCYTCTBUM BOAbI B CKBaXXMHE C MOMOLLbI0 BUOpoCcepaeyHmka
5. Csaun-o6onoyku, norpyxaemble BUOPMPOBAHWEM C BblEMKOW 1,0 0,9 0,7 0,6
rpyHTa
6. CBan-cTon6ebl 0,7 0,7 0,7 0,6
7. BYpOVHBEKUMOHHbIE, N3rOTOBMsIEMbIE NOA 3aLmMTON 06cagHbIX 0,9 0,8 0,8 0,8
Tpy6 unu GEHTOHMTOBOro pacTBopa C OMNPECCOBKOW AaBreHUeM
200400 kMa (2-4 atm)
Tabnuua 6
PacyeTHble 3Ha4YeHWs yrna BHyTPEHHErO TPEHUS IpyHTa
KoadhdmumeHTsl @7, TPan.
23 25 27 29 31 33 35 37 39
&y 9,5 12,6 17,3 244 34,6 48,6 71,3 | 1080 | 163,0
) 18,6 248 32,8 455 64,0 87,6 127,0 | 1850 | 260,0
a3 npy h/id,
paBHOM, M:
4,0 0,78 0,79 0,80 0,82 0,84 0,85 0,85 0,85 0,87
50 0,75 0,76 0,77 0,79 0,81 0,82 0,83 0,84 0,85
75 0,68 0,70 0,71 0,74 0,76 0,78 0,80 0,82 0,84
10,0 0,62 0,65 0,67 0,70 0,73 0,75 0,77 0,79 0,81
12,5 0,58 0,61 0,68 0,67 0,70 0,73 0,75 0,78 0,80
15,0 0,55 0,58 0,61 0,65 0,68 0,71 0,73 0,76 0,79
17,5 0,51 0,55 0,58 0,62 0,66 0,69 0,72 0,75 0,78
20,0 0,49 0,53 0,57 0,61 0,65 0,68 0,72 0,75 0,78
225 0,46 0,51 0,55 0,60 0,64 0,67 0,71 0,74 0,77
25,0 n 6onee 0,44 0,49 0,54 0,59 0,63 0,67 0,70 0,74 0,77
&y npud,
paBHOM, M:
0,8 n meHee 0,34 0,31 0,29 0,27 0,26 0,25 0,24 0,23 0,22



4,0

Mpumevanne. [na NpOMEXYTOUHbLIX 3HaYeHWHn @y,

| 025 | 0,24

023 | 0,22 | 021

|, iy, 3 H ,ONPEAENnsTca MHTepronaune.

0,20

h/d n d 3HayeHns koadpduumeHTOB

| 0,19 | 0,18 |

0,17

Tabnuua 7

nybuHa
3ané/>,<eHm. PacueTHoe conpoTtuenexue R, kla (1c/ I'-'Iz), noA HWKHUM KOHLOM HabUuBHBLIX U BypoBLIX CBali C
HWKHero |ywupeHnem u 6e3 ylwupeHuss M CBal-000MoYeK, MNOrpyKaemblX C BbIEMKOW TpyHTa MU
KOHLUa 3anonHaAemMbiXx 6ETOHOM MNpW MbINEBATO-TMUHUCTLIX TPYHTax, 3a WCKIHYEHMEM FeCcCOBbIX, C
nokasaTenem Tekyyectm 1. paBHbIM
ceamh, m 0,0 0,1 0,2 0,3 04 05 06
3 850(85) 750(75) 650(65) 500(50) 400(40) 300(30) 250(25)
5 1000(100) 850 (85) 750 (75) 650(65) 500(50) 400(40) 350(35)
7 1150(115) | 1000 (100) 850 (85) 750(75) 600(60) 500(50) 450(45)
10 1350(135) | 1200 (120) 1050 (105) 950(95) 800(80) 700(70) 600(60)
12 1550(155) | 1400 (140) 1250 (125) | 1100(110) 950(95) 800(80) 700(70)
15 1800(180) | 1650 (165) 1500 (150) | 1300(130) | 1100(110) 1000(100) 800(80)
18 2100(210) | 1900 (190) 1700 (170) | 1500(150) | 1300(130) 1150(115) 950(95)
20 2300(230) | 2100 (210) 1900 (190) | 1650(165) | 1450(145) 1250(125) | 1050(105)
30 3300(330) | 3000 (300) 2600 (260) | 2300(230) | 2000(200) _ _
40 4500(450) | 4000 (400) 3500 (350) | 3000(300) | 2500(250) _ _

Mpvmevanve. [AnsA cBalHbIX hYHAAMEHTOB ONOP MOCTOB 3HaYeHUsi, NpMBeAEeHHbIE B Tabn. 7, cneayet:

a) no.bILLIaTh (MPY PacrnoNOXeHM ONop B BOAOEME) Ha BENUUNHY, PaBHyto, 1.5¥ k. TAE ¥, - YAENbHbI

Bec Boabl - 10 kH/ M

3 3
(1 Tc/ M

); By - rybuHa cros BoAbl B BOAOEME OT e YPOBHSA Mpu pacyeTHOM

naesoAke [0 YpOBHA AHaA BoAOEeMa, a Npu BO3MOXXHOCTU pa3MbiBa - 4O YPOBHA AHaA nocne obuiero pa3mMbIBa;

6) noHmxatb nNpu KoapuUMeHTe MOPUCTOCTU TpyHTa € » 0.6, nNpu 3TOM KOIMDULMEHT MOHMKEHUS  #
crefyet onpeaensaTs uHTepronaumen Mexay sHadermsamm w=10nme=081 m=0fmpue =11

2
4.8. PacyeTHoe conpoTuenerne R, kMa (tc/ M

cBan-0060104KM HETTO.

4.9. Hecywylo cnocobHocTb Fy,,
BblAEprMBaloLLMe Harpysku, CrieayeT onpeaensTs no dopmyne

rae ¥.
¥ of »
Jihy

Fiy = yeu2 e filh,
- TO Xe, 4yTo B chopmyne (10);

- TO e, 4To B dhopmyrnie (11).

BuHTOBbLIE CBau

(14

), TPYHTA NOA4 HWKHUM KOHLOM CcBaun-060no4ykv, norpyxaemon 6e3s
yOarneHust TpyHTa MM C COXpaHEeHNEM IPYHTOBOIO siapa BbICOTOM HE MeHee Tpex AuaMeTpoB 060MoYkM Ha nocregHeM
aTarne ee MOTrPYXEHWUsI U He 3anonHsemon 6eToHoM (Mpu yCroBWM, YTO FPYHTOBOE sAPO 06pasoBaHO M3 TPyHTa,
MMEIOLLIETO TE KEe XapaKTEPUCTUKN, YTO U FPYHT, MPUHATbINA 38 OCHOBaHWE KOoHLA cBan-060504ku), creayet NnpuHMMaTh rno
Tabn. 1 ¢ koadUUMEHTOM yCroBuMil paboTbl, YyYMTbIBAKOLLMM CNOCOG MOrpyXeHUsl cBain-060104ek B COOTBETCTBUM C M03.
4 T1abn. 3, Npu4eM pacyeTHOEe COMPOTMBIEHWE B YKa3aHHOM Crydae OTHOCUTCS K MMOLaaM MOMNEpPeyHOro CeYeHust

kH (Tc), HabuBHOW u OypoBoM cBal K cBav-060mMoYku, paboTalwmx Ha




4.10. Hecywyio cnocobHocTs Fj ., kH (TC), BUHTOBONM cBan AvameTpom nonactn o & 1,24  u AnvHow < 105,

paboTaloLLen Ha CKMMAlOLLYI0 UK BblAEeprvBatoLLyio HarpysKky, cregyet onpefensTs no dopmyne (15), a npu guamertpe
nonac & > 1,2m wmanuue ceam ! = 1lla - Tonbko Mo AaHHBIM MCMBITAHWIA BUHTOBON CBaW CTATUYECKON HAarpy3KoA:

Fy =vllae, +ap ) A+ ufi(h -d) | (15)
rae  ¥a - KO3PUUMEHT yCroBui paboTbl, 3aBUCALUMA OT BUOA Harpysku, AEMCTBYIOLIEA Ha CBalo, U MPYHTOBbLIX
YCIOBWI, 1 onpeaensieMblv no tabn. 8;

], &7 - 6espasmepHble KoadMULMEHTBI, MPUHUMaEMbIe Mo Tabn. 9 B 3aBMCUMOCTU OT PACHETHOTO 3HAYeHNs yrna
BHYTPEHHEro TpeHus rpyHTa B paboueit 3oHe @ (noa paboyen 30HOW MOHMMAaETCs MpuneralLuii K nonactu cron
rpyHTa TOMLUMHON, paBHo d);

s -«
I - pac4yeTHOEe 3Ha4veHue yaesnbHOro cuenneHnsd nNblneBaTo-rNMHNCTOro Unn napameTp JMIMHeUMHOCTU necyaHoro

2
rpyHTa B paboyeii 3oHe, klMa (tc/ M );

I - OCpedHeHHOe pacyeTHOe 3HadeHue yaenbHOro BeCa rpyHTOB, 3anerarwux Bbille Jonactum cBau (I'IpVI
BOAOHACbILWEeHHbIX TPYHTax C y4eTOM B3BeLUMBaloLLEero nencreus BO,EI.I:I);

& ,
1 - rnyéuHa saneranus nonacTv ceau OT NPUPOAHOrO penbedia, a Npu MMaHMPOBKE TEPPUTOPUM CPE3KOW - OT
YPOBHS1 NNI@HUPOBKA, M;

2
A - npoekuus nnowagu nonactv, M | cuuTas Mo HapyxHOMy AuameTpy, Npu paboTe BUHTOBOW CBau Ha
CKMMaIOLLYI0 Harpysky, U npoekuus pabodveli nrowaaM nonactv, T.e. 3a BblMETOM MMIOWAAU CeyeHus CTBONa, Mpu
paboTe BUHTOBOW CBauW Ha BblAEPIMBAIOLLYIO HArpy3Ky;

2

Ji - pacyeTHOe COMPOTUBMEHME TPyHTa Ha GOKOBOW MOBEPXHOCTM CTBOMIAa BMHTOBOW cBaum, kla (Tc/ M ),
npyHMMaemoe no Tabn. 2 (ocpedHeHHOe 3HaYeHNe A1 BCEX CMOEB B Npeaenax rinyorHbl NOrpy)xeHns ceam);

U - NepnMeTp CTBOMA CBaun, M;

h - pnuHa cTBONa cBau, NOIPYKEHHOW B IPYHT, M;

d - AgnameTp nonacTu cBaum, M.

Mpumeyanus: 1. MNpu onpegeneHnn Hecylen cnocoBHOCTM BMHTOBLIX CBail MpW AENCTBMM BAABMUBAKLLMX HArpy3ok
XapaKkTepUCTUKM [PYHTOB B Tabn. 9 oOTHOCATCA K TpyHTaM, 3anerawwmm noAa nonactbio, a npu pabote Ha

BbiaeprnBaroLlme Harpy3ku - Haz nonacTbio CBau.

2. TnybuHa 3anoXeHus fonactv OT YPOBHS NMAHUMPOBKA AOSMKHa ObiTb He MeHee 5d Mpu NblEBATO-TMUHUCTLIX
rPyHTax u He MeHee 6d - NpK NecyaHbIX rpyHTax (rae d - avameTp nonactu).

3. PacueTHble 3Ha4YeHMs yrma BHYTPEHHEro TPeHWss @y W CUEenneHus rpyHTa cp OCHOBaHWSA Mpu pacyeTtax no
dopmyne (15) AOMKHbI ONPeAensATbCst B COOTBETCTBUM C TpeboBaHmsamM n. 3.5.

Tabnuua 8
pyHTBI KoahdmumeHT ycrnosuii paboTbl BUHTOBLIX CBal
¥, NPy Harpyskax
CXUMaroLwmx BblAEprnBaloLLmMX | 3HaAKONepeMeHHbIX

1. TAWHBI U CYrMVHKK:

a) TBepable, NonyTeBepable U TYronnacTuyHbIe 0,8 0,7 0,7



6) MArkonnacTUyHbIe 0,8 0,7 0,6
B) TEKyYennacTuyHble 0,7 0,6 0,4

2. lMecku n cynecu:

a) Neckn ManoBnaxHble U Cyrecu TBepaple 0,8 0,7 0,5
6) Neckn BnaxHble 1 cynecy NnacTuyHble 0,7 0,6 0,4
B) NMECK/ BOAOHACILLEHHbIE U Cynecu Tekyume 0,6 05 0,3
Tabnuua 9
PacyeTHoe 3HaveHue yrna KoadhpmumeHTsl PacyeTHoe 3HaveHue yrna KoadphdmumeHTsl
BHYTPEHHErO TpeHUs BHYTPEHHErO TpeHUs
rpyHTa B paboyent 3oHe ] ) rpyHTa B paboyer 30He ] )
P7. rpad. P7. rpag.

13 7.8 2,8 24 18,0 9,2

15 8,4 3,3 26 2311 12,3

16 94 3.8 28 29,5 16,5

18 10,1 45 30 38,0 22,5

20 121 55 32 48,4 31,0

22 15,0 7,0 34 64,9 44 4

Y4yeT oTpuuaTenbHbIX (HeraTMBHbIX) CUN TPEHUA rPyHTa Ha 6o0KkoBOM
NOBEepPXHOCTN CBaw

4.11. OTpuuatenbHble (HeraTMBHbIE) CUMbl TPEHWUs, BO3HWKalOLWME Ha GOKOBOW MOBEPXHOCTVM CBall Mpu ocapke
OKOMOCBAWHOIO FPYHTa U HanpaBrieHHble BEPTUKANbHO BHI3, CReayeT y4nTbiBaTb B Cryvasix:

NIaHMPOBKA TEPPUTOPUM NOACHINKON TonwmHon 6onee 1,0 m;
. . 2 2
3arpyskv nosa ckrnagoB nornesHon Harpyskoi 6onee 20 kH/ M (2 1c/ M );

2 2
3arpysku nosa okoro pyHaaMeHTOB MOJe3HOM Harpy3kol oT oGopyaoBaHus Gonee 100 kH/ M (10 7c/ M ),

yBenn4yeHna SdDCbeKTVIBHbIX Hal'lpﬂ)KeHVIVl B TPYHTE 3a CYeT CHATUA B3BelLunBakoLero LencTBus BOAbI npu NOHWXeHUn
YPOBHA NOA3EMHbIX BOA;

HesaBepmeHHon KOHCOJIMaauumn rpyHToB COBPEMEHHbIX N TEXHOINeHHbIX OTNOXEHUN;
YNNOTHEHUA HECBA3HbIX TPYHTOB NpyU ANHAMU4YECKNX BO30ENCTBUSAX;
npocaaKky rpyHToB Npu 3aMmayvmBaHuNn.

I'Ipvlmeanme. Yyer oTpuuaTernbHbIX CUIT TpeHUA, BO3HMKAKLWNX B NPOCaOO0YHbIX FPyHTaX, cnegyeTt npou3BoanTb B
COOTBEeTCTBUU C TpeﬁOBaHMHMM pasa. 8.

4.12. OTtpuuaTtenbHble CUMbl TPEHUS YHYUTLIBAOTCA A0 MMYOUHBI, HA KOTOPOW 3HAYEHUE OCaKVU OKONOCBAMHOIO rpyHTa



nocrne BO3BEOEHUS W 3arpy3kM CBalHOrO pyHAaMeHTa MpPEeBbIAET MONIOBUHY MPEedenbHOr0 3HAYEHUs Ocagku
yHaameHTa. PacyeTHble COMpOTUBNEHUs rpyHTa f;  MpuUHMMAOTCA no Tabn. 2 co 3HaKkom "MUHYC", a ans Topda,

2
una, canponens - MuHyc 5 klMa (0,5 1c/ M ),

Ecnn B npegenax AnuHbl NOTPYKEHHOW 4YacTu CBawu 3arneratT HannactoBaHus Topda TonwmHon 6onee 30 cm u
BO3MOXHa MMaHNpoBKa TEppUTOPUM MOACHLINKOA UMW UHasA ee 3arpyska, SKBUBaNeHTHas MOACHINKe, TO pacyeTHoe

COMPOTUBIIEHNE TPYHTa fi. PacnoNOXEHHOro Bhille NOAOLBLI HaUHM3LWEro (B Mpedenax AnvHbl MOrPYKEHHON YacTu
cBam) crost Topda, crieqyeT NpUHUMaTh:

a) npu noacbinkax BbICOTON MeHee 2 M - Ans prHTOBOVI noAacbINKK U croes Topcba - paBHbIM HyIO, Ana MMHepanbHbIX
HEHAaCbIMHbIX TPYHTOB NPUPOAHOIO CIOXXeHUA - NONOXUTENTbHbIM 3Ha4Y€eHUAM Mo Tabn. ;

6) Nnpy noAckINKax BbICOTOM OT 2 A0 5 M - AnA rPYHTOB, BKIOYas NOACHLINKY, - paBHbIM 0,4 3HaYEHWIA, yKa3aHHbIX B

2
Tabn. 2, Ho Co 3HaKkoM "MUHYC", a Ans Topda - MuHyc 5 kMa (0,5 1/ M ) (oTpuuaTenbHble cunbl TPEHWS);

B) npu noacbinkax BbicOTOM Bonee 5 m - AnAa rpyHToB, BKMKOYaaA NoAcCbInkKy, - paBHbIM 3HA4Y€HUAM, YKa3aHHbIM B Tabn.

2
2, HO CO 3HaKoM "MUHyC", a ans Topda - MuHyc 5 kMa (0,5 T¢/ M ),

B npegmenax HwkHeW 4yacTu cBawW, rge ocagka OKOMOCBaWHOro rpyHTa Mocrie BO3BEAEHUS W 3arpy3ku CBaMHOMo
dyHOaMeHTa MeHee MOJSIOBMHbI NPedenibHOro 3Ha4YeHWs 0Cafku CBalHOro doyHA4ameHTa, pacyeTHble CONpPOTUBMEHMUS

rpyHTa f; crneayeT npuHUMaTh NONOXMTENbHLIMM MO Tabn. 2, a Ana Topda, una, canponens - pasHbiMu 5 ka (0,5
2
Tc/M ).

4.13. B cnyyae, korga KOHCONMaaumsi rpyHTa oT NOACHINKY UAN NPUMPY3KWM TEPPUTOPUU K MOMEHTY Hauana Bo3BEAEHUS
Ha3eMHOW YacTu 30aHWA UMM COOPYXEHWUI (BKMOYas CBaWiHbI POCTBEPK) 3aBepLUMiiacb MMM BO3MOXHOE 3HayeHune
0Cafikn rpyHTa, OKpYXaloLlero cBau, nocrne ykasaHHOro MOMeHTa B pe3ynbTaTe OCTaTOYHOW KoHconuaauuu He BydeTt
npeBblLaTh NOMOBUHBLI MPEAENbHOrO 3HaYeHUs1 0caku AN NPOEKTUPYEMOrO 30aHWUs UM COOPYXKEHUS, CONPOTUBIIEHNE
rpyHTa Ha GOKOBOWM MOBEPXHOCTU CBaW AOMYCKAETCA MPUHUMATb MOMOXUTENbHBLIM BHE 3aBUCHMOCTU OT Hanuuus Umm

2
OTCyTCTBUA Npocnoek Topda. [ina npocnoek Topda 3HaveHne f;  creayeT NpUHMMAaTh paBHbIM 5 kMa (0,5 T¢/ M ).

Ecnu nsBecTHbl 3HaYeHMs1 KO3 OMLMEHTOB KOHCONMAALMM U MoZyns Aedopmaumm TopdoB, 3aneratoLmx B npeaenax
ONMWHBI MOTPY)XEHHON YacTu CBau, M BO3MOXHO OMpeferieHne 3Ha4YeHUsi OCafKu OCHOBaHWS OT BO3AEWCTBUSI MPUMPY3KM
TEPPUTOPUM ANS KaXKAO0ro Crosi FPYHTa, TO MPUW ONpeAeneHnn HecyLLen CnocoBHOCTU CBaun A0MNYyCKaeTcs y4uTbiBaTb CUMbl
COMPOTUBIIEHNS TPYHTA C OTpULIATENbHBIM 3HAaKOM (OTpULATENbHbIE CUITbl TPEHWS) HE OT YPOBHS MOAOLLBLI HUXKHErO Criost
Topdha, a HauyMHas OT BEPXHErO0 YPOBHS CrOSi TPYHTA, 3HAYEHWE OOMOSTHMTENbHOW OCafkM KOTOPOro OT MPUIPY3KU
TEppUTOpPUM (OMPEOENEHHON HauyvMHas C MOMEHTa Mepedayy Ha CBal0 pacyeTHOW Harpyskv) COCTaBMSIET MOMOBUHY
npeaensHOro 3HaYeHN OCaf kv Ans NPOEeKTMPYEMOTO 3[aHNS UMM COOPYKEHWS.

5. ONPEAENEHME HECYLLEA CNTOCOBHOCTU CB:AVI MO PE3YJNIbTATAM MNOJIEBbIX
NCCNEOOBAHUU

5.1. VicnbiTaHna cBal CTaTUYECKOW M AMHAMUYECKOW Harpyskamu crnegyeT npoussoauTtb, cobniogas TpebGoBaHWs
FOCT 5686-78, a ucnbiTaHNst TPYHTOB CTATUYECKMM 30HOMPOBAHMEM M 3TanoHHon ceaen - FTOCT 20069-81 n TOCT
24942-81.

Mpumeyanune. Ona 3abvBHbIX BUCAYMX CBali ANVMHOM Goree 12 M BMECTO UCMbITAHWA TPYHTOB 3TaNOHHOW CBaen
JonyckaeTcsa Npon3BoAnTb UCMbITaHWUS CTAaTUYECKON Harpy3Kom ¢ MOMOLLbIO MeTannmMyeckon cean-3oHga gmameTpom 127
MM, KOHCTPYKLUSI KOTOPOW obecrneunmBaeT pasfesibHble N3MEPEHNS COMPOTUBIIEHUS TPYHTA MOA HMKHUM KOHLOM U Ha

2
yqacTke GOKOBOM NOBEpPXHOCTU (MydTe TpeHusa) nnowagbio 0,25 M | McnbiTaHna rpyHTOB cBael-30HAOM crieayeT
Npou3BOANTL B COOTBETCTBUM C TpeboBaHmsamM TOCT 24942-81 npUMEHNTENBHO K 3TanoHHoM ceBae Tvna ll.

5.2. ina onpeneneHnsi Hecyllen cnocobHOCTU CBai Mo pesynbTaTtam MOoreBbIX UCCNEAOoBaHUA AN KaX4oro 3naHus
UM COOPYXKEHUS AOIMKHO ObiTb MPOBEAEHO HE MEHEE:



CTATUUECKMX MUCIETAHUM CBAM M CBAM-IHTAMIIOB « v s v v eeeeneneeeenaneees 2
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5.3. Hecyulyto cnocobHocTe Fy . kH (Tc), cBal no pesynbTaTtam UX UCMbITAHMIA BAABNMBAKOLLEN, BbiAepruBatoLLen 1

rOPU30OHTamNbHOM CTaTUYECKMMM Harpy3kamu 1 no pesynbTataMm UX AUHAMUYECKUX UCTbITaHUIA crieqyeT onpeaensite rno
copmyne

Py n
Fg=pe —. (16)

roe ¥, - koathUUMEHT ycnosuii paboTbl; B Cryyae BAABIMBAIOLLMX UMW FOPU3OHTASIbHBLIX Harpy3ok Te L B
cryyae BblAeprMBatoLLmMxX Harpy3ok NpuUHMMaeTCs No ykasaHusm n. 4.5;

Fu,n - HOpMaTUBHOE 3HaYeHVe MpPenenbHOro ConpoTuBNeHus ceau, kKH (Tc), onpedensieMoe B COOTBETCTBUM C
yKkazaHmamu nn. 5.4 -5.7;

Yg - KO3 DULMEHT HAAEXKHOCTU MO FPYHTY, NPUHUMAEMbIN MO yKazaHuaMm n. 5.4.

MpymMeyaHne. PesynbTaTbl CTAaTUMECKMX UCTIbITAHUIA CBall HA FOPU30OHTarNbHbIE Harpy3ku MOryT GbiTb UCMOMb30BaHbI
ONs HEenoCpPeACTBEHHOrO OMNpeferieHnst pacyeTHOM Harpysku, [OMyCKaeMoil Ha CBato, €Criu YCrOoBWS UCMbITaHWUN
COOTBETCTBYIOT AENCTBUTENbHLIM YCIOBUSIM paboTbl CBau B (DyHAAMEHTE 34aHWS U COOPYKEHMS.

54. B cnyyae, ecnu 4ucno CBaii, UCMbITaHHLIX B OAMHAKOBbIX MPYHTOBBLIX YCMOBWSIX, COCTABMSIET MEHEee LLECTH,
HOpMaTVBHOE 3HAYeHWe MpeenbHOro CoMmpoTMBNEHUs cBau B dopmyne (16) cnegyeT NpUHUMATL paBHbIM

HanmMeHbllemMmy npeneribHoMmy COnpOTUMBIEHUI, MONydYeHHOMY U3 pe3yrnbTaTtoB UCMbITaHWNA, T.€. Fi'.n!,?‘! = Fu,mjn: a

KO3(hDPULMEHT HAAEXKHOCTU MO FPYHTY Ye= L

B cnyvae, ecnn yncro cBaw, MCMbITAHHLIX B OL4MHAKOBbLIX YCIOBUSX, COCTaBnsieT wecTb u Goree, Fy n © Ye
crnegyeT onpefensaTs Ha OCHOBaHUWM pe3ynbTaToB CcTaTUCTUYecko 0O6paboTkM 4YacTHbIX 3HAYEeHW npedenbHbIX
COMpOTUBIEHUIA cBall F;,, MOMyYeHHbIX MO AaHHbIM WCMbITAHWA, PYKOBOACTBYsSCb TpeboBaHusimm FOCT 20522-75

NPUMEHNTENbHO K MeToauKe, I'IpVIBe,EleHHOIZ B HEM OnA onpeneneHna BpeMeHHOro COornpoTUBIIEHUA. I'Ip|/| 3TOM AnA
onpegeneHna YacTHbIX 3Ha4YeHun npegenbHbIX COI'IpOTVIBJ'IeHVIVI cnefgyeT pykoBoacTBOBaTbCA Tpe6OBaHI/IF|MI/I n.s55 npun
BOABNMBaOLWLKMX, M. 5.6 - npu BblaeprmBakOLLNX U TOPU3OHTAlNbHbIX HAarpy3kax v mn. 57 - npv AMHaMnM4yeCcknx ncnblTaHUAX.

5.5. Ecnu Harpyska npy CTaTU4ECKOM MUCMbITaHUWM CBail HA BAABMMBaHWE OOBEAEHa [0 Harpysku, Bbl3blBatoLLEN
HenpepbIBHOE BO3pacTaHne ux ocaakn s 6e3 ysenuueHns Harpyaku (npu 5 = 20 MM ), To aTa Harpyaka NpUHMMaeTcs 3a
YacTHOe 3Ha4YeHne NpeaenbHOro CONPOTUBIEHNA F,  UCMbITbIBAeMON CBan.

Bo Bcex ocTanbHbIX cnydaax and beH,D,aMeHTOB 30aHN U coopy>KeH|/||7| (Kpome MOCTOB U TMOPOTEXHUNYECKUX
COOpy)KeHVIVI) 3a YacCTHOe 3Ha4deHue npeneribHoro conpoTuBiieHNUA CcBaun F.u BOaBNMBatoLLEN Harpyske cnegyet

NPUHMMaTL Harpysky, Nof BO3OEACTBMEM KOTOPOW MCMbIThiIBaeMasi CBas NonyvuT OCaaKy, PaBHYI S U OMpeaensieMyto no
copmyne

5 S omi (17



TAe = mi - NMpederbHOe 3HavyeHMe cpepHell ocadki (pyHAaMeHTa MPOEKTUPYEMOro 34aHWsi UMM COOPYXeHUs,
ycTaHaBnvMBaemoe no ykasaHusim CHull 2.02.01-83;

& - k0adhpUUMEHT Nepexoaa OT NPeAeribHOroO 3HaYeHUs cpedHeln ocagkm yHAaMeHTa 30aHns UM COOPYKEHNS

= K OCadKe cBau, I'IOJ'IyHeHHOVI npu CTatM4eCcKnX NcnbiTaHNAX ¢ YCJ'IOBHOI7I CTa6I/IJ'II/I3aU,VIel7I (3aTyX3HVIeM) ocagku.

o ng
3HayeHue KOSquJMuMeHTa I: cnegyeTt npuHMMaTb paBHbIM 028 cnyyadx, korga ucnbltaHne cBan npon3soanTcd

npu yCJ'IOBHOl7I CTa6I/IJ'IVI3aLI,VII/I, paBHOI;I 0,1 mm 3a 1 4, ecnn nNog MX HWKHUMM KOHLAMMK 3arneralT MnecyaHble unm
NbiNeBaTo-rMHNUCTbIE MPYHTbI C KOHCUCTEHUMEN OT TBep,D.OI;I no TyFOI'Il'IaCTI/ILIHOIZ, a TaKke 3a 2 4, ecnv nog nx HUWXHUMn
KOHUamMn 3anerarT nbieBaTto-mMmuHNUCTble TPYHTbl OT MATKONNacTU4YHOM A0 Teque|7| KOHCUCTEHUUN. 3HayeHue

koadpdmumeHTa & OOMNYCKaeTCst YTOYHSITb MO pesynbTaTtaM HabnodeHwid 3a ocagkamMu 34aHuid, NOCTPOEHHBbIX Ha
CBalHbIX DyHAAMEHTax B aHanorMyHbIX rpYHTOBbIX YCIOBUSIX.

Ecnu ocagka, onpeaeneHHaa no dopmyne (17), okaxeTcss 6onee 40 MM, TO 3a YacTHOE 3HaYeHWe MpeaenbHOro
conpoTvBreHvsi ceam F,, crneayeT NPUHMMATL Harpysky, COOTBETCTBYIOLLYIO S = 40 MM.

,D,J'IFI MOCTOB U TMOPOTEXHUYECKNX coopy>|<eH|/||7| 3a npepenbHoe conpoTuBrieHne cBau FE npu BAasnMBalOLLNX
Harpys3kax cnegyet npuHnMaTb Harpy3ky Ha oaHy CTyneHb MeHee Harpysku, npu KOTOpOI;I BblI3bIBAKOTCA:

a) npvpalLeHe ocaakv 3a OAHY CTyrNeHb 3arpyxeHus (Mpv obLem 3HadeHnn ocagku 6oree 40 Mm), MpesbiLatoLLee B
5 pas u 6onee npupaLleH1e ocaaku, NoMy4eHHOE 3a NPEALIECTBYIOLLYIO CTyNeHb 3arpyKeHUs;

6) ocagka, He 3aTyxaloLLlas B TeYeHne CYToK 1 6onee (Npu obem 3HadeHun ee 6onee 40 mm).

Ecnu npy mMakcumanbHoii JOCTUrHYTON MPU UCMbITAHMSAX Harpyske, KoTopas okaxeTca pasHoi unn 6onee 1.5FH;
[foe F; - Hecywast cnocobHOCTb cBau, NoAcuMTaHHas no dopmynam (5), (8), (9), (11) n (15)], ocagka cean s npm
d

UCTbITAHUAX OKaXXeTCs MeHee 3HayeHusl, onpepeneHHoro no copmyne (17), a AN MOCTOB U MMOPOTEXHUYECKNX
COOpYXeHWUI - MeHee 40 MM, TO B 3TOM Crnyyae 3a YacTHOE 3Ha4eHWe MpefernbHOro COonpoTUBMeHWs cean F,

aonyckaeTcd NpuHnMaTb MakCUMalibHYHO Harpysky, nojy4yeHHy npu NcnblTaHNAX.

I'Ipvlmeanvm: 1. B otgenbHbIX cny4yadax npu  COoOTBEeTCTBYHOLLEM obocHoBaHun Aonyckaetca npuHMMaTtb
MaKCUMarbHYH Harpysky, JOCTUTHYTYHO NMPU UCNbITaHUAX, paBHOVI Fd .

2. CTyneHn 3arpyXeHust Mpu UCMbITaHUSIX CBali CTAaTUYECKON BAABNMBAIOLLEN HArpy3kon AOSDKHbI HasHayaTbCst
pasHbiMu 1/10 - 1/15 npeanonaraemoro NpeAenbHOro ConpoTueneHns cean K, .

5.6. Mpn ncnbiITaHMM cBa CTaTUYECKON BbiAEPrMBaloLLEN UMM TOPU3OHTANbHOW Harpy3kor 3a YacTHOe 3HayeHue
npeaensHoro conpotvenexns F, (cm. n. 5.4) no rpadwukaMm 3aBUCMMOCTW NepeMeLLeHnii OT Harpy3oK NpuHMMaeTcs

Harpy3ka Ha O4HY CTyneHb MeHee Harpy3ku, bes yBenunyeHus KOTOpOIZ nepemMeLlleHna cean HenpepbiBHO BO3pacTatoT.

MpumeyvaHne. PesynbTaTthl CTAaTUYECKAX UCMbITAaHUA CBA HA rOPU3OHTaNbHbIE HAarpysku MOryT BbiTb MCMOMb30BaHbI
ANs HENOCPEACTBEHHOIO OMNPEAENEHNs pacyeTHbIX MapaMeTpoB CUCTEMBI "CBasi - TPYHT", UCMONb3yeMbIX B pacyeTax no
pekoMeHayeMOMy NPUMoXEHUO 1.

5.7. Mpy gUHaMMYECKMX UCTIbITaHNSAX 3a0UBHbIX CBall YacTHOE 3HaYeHMe NpenenbHoro conpoTuenexdus F,, kH (Tc),
(cm. n. 5.4) No AaHHLIM UX MOrPYXEHUS MpU PaKTUYECKNX (M3MepeHHbIX) OCTaTOYHbIX OTkasax s, £ 0002 ™ cneayer
onpenensTe Mo opmyre

2
M dE; my +57(msy +m
Fa:?ﬁﬂ T I (my | as
2 724, myotmg vy

< 0,002

Ecnn daKkTuyeckuii (M3MepeHHbIit) OCTaTouHbIi OTKas “2 M, TO B MpOEKTe CBaWHOro dyHAameHTa



crnegyeT nNpenycMOTPeTb MpYMEHeHWe Ans MOrpyXeHus ceBali mMonoTta ¢ Oonbluen aHeprven yaapa, npu KOTOPOK
OCTaToYHbI OTKas ByaeT s, 0002 ™, a B criydae HEeBOBMOXHOCTU 3ameHbl cBaebGoOMHOrO oGopydoBaHMA W npu

HanMyMnm OTKa3OMEepOB YacTHOE 3HayeHve NpenenbHOro ConpoTMBNeEHWs cBau F, , kH (Tc), cnegyeT onpenensTb no
dopmyne

.25‘2 +.sﬁ-.

1
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28 5, + ooy
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B cdopmynax (18) n (19):

2 2
N - KO3(PDULIMEHT, NPUHMMaeMbIn no Tabn. 10 B 3aBMcMMOCTY OT MaTtepuana ceam, kH/ M (tc/ M );

A - nnowagapb, orpaHn4yeHHaa HapyXHbIM KOHTYPOM CRJIOLUHOro unuv nonoro nonepedyHoro ceyeHna CTtBOJ1a CBau

(HE3aBMCUMO OT HaMMYWS UMK OTCYTCTBMS Y cBan ocTpus), I

M - ko3hdmMUMEHT, NpMHMMaeMbI Npu 3abuBKke CBali MONoOTamu yAapHOrO AEWCTBUSA PaBHbIM eguHule, a mnpu
BMOPOMOIPYXEeHWUN cBal - No Tabn. 11 B 3aBMCMMOCTY OT BUAA rPYHTA NOA, UX HKHUMMW KOHLLaMK;

E; - pacuetHas sHeprva ynapa monoTa, kX (Tc:M), nMpuHMMaemas no Tabn. 12, unm pacyeTHas SHeprus
BMOponorpyxartenen - no tabn. 13;

5; - (haKTMYEeCKA OCTaTOYHbIA OTKa3, PaBHbIi 3HAYEHWIO MOTPYXEHWs CBan OT OAHOMO ydapa MomoTa, a npw
NpYMEHEHUN BUBpOMorpyxaTenen - oT ux paboTbl B TeYEHWE 1 MUH, M;

5, - YNPYrUii 0TKas ceam (Ynpyrue nepemMeLL,eHns rpyHTa u ceau), onpefensiemblii C NOMOLLLIO OTKasomepa, M;
my{ -Macca MorioTa uiu Bubponorpyxarens, T;

M3 - Macca CBau M HaroroBHuKa, T,

m3 - Macca noababka (npy BUGPONOrpyXeHU ceai = .

m4 -Macca y,qapHoﬁ 4YacTu MonoTa, T,

£ - K09(hhULMEHT BOCCTAHOBIMEHNA yaapa; npun 3abmeke xene3obeToHHbIX CBal MOfIOTaMu yaapHOro AencTBus ¢

7 2.

E

NpUMEHEHVEM HaroNoBHVKa C epeBAHHbIM BKknagpiem s =02,  a npu BuGpornorpyxaTene s

& - koadduumenT, 1/kH (1/1c), onpeaensiemsivi no dopmyne

i{n »n
@=o|2, L) ™4 Ze(H - 1), (20
4L A Af jmgrm
Amy,
34ecb - TO e, 4YTo B dhopmynax (18) u (19);
ml

My, B
prur KO3 pMLUMEHTbI Mepexofa OT AMHaMWYECKOrO (BKIHOYalOLLEero BsiI3KOE COMPOTMBIIEHWE [PyHTa) K



CTaTU4eCKOMY CONpPOTUBIIEHUIO TPYHTA, NPUHMMaeMble COOTBETCTBEHHO paBHbIMU: A4 rpyHTa no4 HWXKHUM KOHLIOM CBau

b
p = 0,00025 c-m/kH (0,0025 c-m/Tc) U ons rpyHTa Ha GOKOBOW MOBEPXHOCTU CBau S o= 0,025 c-m/kH (0,25
c-M/TC);
J‘if . . 2
- nnowaab 6oKOBO NOBEPXHOCTM CBaW, comnpukacaroLleicsa ¢ rpyHtom, M ;

g - yckopeHue cBoboaHoro nageHus, pasHoe 9,81 M/kB.cC;
H - pakTnyeckas BbicoTa nageHns yaapHoOW 4actu MonoTa, M;

h - BbICOTa NEpBOro OTCKOKa yAapHOW YacTv AM3enb-MoJfioTa, NPUMHUMAaeMasi cornacHo Tabn. 12, ona apyrux BuaoB
mornoTtoB h = 0.

Mpumevanus: 1. MNpu 3abyBKe CBal B FPYHT, Noafiexalumin yaaneHuo npu paspaboTke KOTNOBaHa, UMW B FPYHT AHa
BOJOTOKA 3HaYeHWe pacyeTHOro oTkasa crefyeT OnpeaensTb UCXOAS U3 HecyLUe CnocoBHOCTU CBall, BbIUMCIIEHHON C
YY4ETOM HeydaneHHOro Wnv NOABEPXKEHHOrO BO3MOXHOMY pasMbIBYy FpyHTa, @ B MeCTaxX BEpPOSTHOrO MpOsIBIIEHUS
oTpuLaTENbHbBIX CUI TPEHUS - C UX YHETOM.

2. B cnyyae pacxoxaeHus Gonee yem B 1,4 pasa 3Ha4yeHWIA Hecyllel CrnocoOHOCTU CBal, onpedeneHHbIX Mo
dopmynam (18) - (20), c Hecywel cnocobHOCTLIO, ONpeadeneHHoN pacyeToM B COOTBETCTBUM C TpeboBaHuAMU pasg. 4
(no pesynbTatam nabopaTopHbIX onpeaeneHnin hnanko-MexaHNM4YeCcKux CBONCTB FPYHTOB), HEOOXOAUMO AOMOSTHUTENBHO
NpOBEPUTb HECYLLYIO CMOCOGHOCTL CBal Mo pesynbTaTtaMm CTaTUYECKOro 30HAMPOBAHUS UMW CTaTUYECKUX UCTbITaHUN
cBan.

Tabnuua 10
Criyyaii pacyeTta KoacbcpuumeHT T
KH/ I'-'Iz (Tc! II-'12)
VcnbiTaHne cBavi 3abvBko M JOBMBKOM (@ Takke B criydae onpeaerneHns oTkasos)
npv BMaax ceamn:
»Kene300eTOHHbIX C HarorTOBHUKOM 1500(150)
OepeBsiHHbIX 6e3 nogbabka 1000(100)
" ¢ nog6abkom 800 (80)
KoHTpornb Hecywen cnocobHOCTM cBal MO pesynbTataM MPOWU3BOACTBEHHOWM
3abuMBKV MpY 3HAYEHNN Ed ! Sq: kHitc:
1000(100) n meHee 2500(250)
2000(200) 1500(150)
4000(400) 950 (95)
8000(800) n 6onee 700(70)
Tabnuua 11
PYHTLI NOA HUXHUM KOHLIOM CBawu Koadpmument M
1. KpynHoO610oMOYHbIE C MecyaHbIM 3anonHUTenem 1,3
2. lMeckn cpedHen KpPynHOCTU M KpyrHble cpegHenl MIOTHOCTM WU cyrnecu 1,2
TBEpable
3. MNMeckn menkne cpeaHen NNOTHOCTU 1.1




4. MNecku nbinesaTble cpeaHen NNOTHOCTU 1,0
5. Cynecu nnacTmyHble, CYrIIMHKA U IMUHBI TBepAble 0,9
6. CyrmuHKV 1 rMyHbl MoNyTBepAble 0,8
7. CYrnUHKA 1 IMWHBI TYronnacTUyHbIe 0,7

Mpvmeyanme. Mpy NNOTHBIX Neckax 3HaYeHns koadduumeHta M B nos. 2-4 Tabn. 11 cnegyeTt NoBbIWAaTb Ha
60 %, Npy HaMMYMU MaTepuanoB CTaTMYECKOro 30HAMPoBaHUS - Ha 100%.

Tabnuua 12
MornoT PacuyeTHasi sHeprus yaapa monoTa
E . kx (Tcm)

1. lNoaBECHONM MMM OAMHOYHOTO AENCTBUS GH

2. TpybuaTbii An3enb-monoT 0,9GH

3. WTaHroBbI An3enbL-mMonoT 0,4GH

4. nzenbHbIA NpU KOHTPONbHOW A0OMBKE OOMHOYHBIMM yOoapamu G(H-h)
0e3 nogauv Tonnuea

Mpumevanuns: 1. G - Bec ygapHomn yacti monoTa, kH (Tc).

2. B no3. 4 h - BbicoTa NepBOro OTCKOKa yAApPHOW 4acTu AM3eNnb-MosioTa OT BO3AYLUHOW MO4YLUKM,
onpegenseMas no MepHon penke, M. [ns npegBapuTernbHbIX pacyeToB LOMNyCKaeTcs NpUHMMAaTh: ANns
LWTaHroBbIX MonoToB h = 0,6 m, ansa TpydyaTtbix MoroToB h = 0,4 M.

Tabnuua 13
Bosamywiatowas cuna subponorpyxatens, kH (Tc) OkKBMBaNeHTHasi pacyeTHasi 3Heprusa yaapa
BMbponompyxartens, kI (Tc:m)
100(10) 45,0(4,5)
200(20) 90,0(9,0)
300(30) 130,0(13)
400(40) 175,0(17,5)
500(50) 220,0(22)
600(60) 265,0(26,5)
700(70) 310,0(31)
800(80) 350,0(35)

5.8. Hecywyto cnocobHocts &, . kH (Tc), 3abuBHOM BUCAYeN cBau, paboTaloLlern Ha CKUMAlOLLYI Harpysky, fo

pesyrnbTaTam UCTILITaHUIA TPYHTOB 3TANOHHOM CBaeil, UCTIbITaHUA CBan-30HAA UMW CTATUYECKOTO 30HOMPOBAaHUA crieadyeTt
onpeaensTb no gopmyne

n
?’c%ﬁﬁ
By =——, 21
4 T (21)

rae ¥. - KOadMUUUEHT ycnosun pabotel; ¥, =1;

n - YNCIO UCTbITaHUN rPyHTOB 3TaNoHHOW CBaew, NCMbITaHUN CBan-30HAA Ui TOYEeK 30HONPOBAHUA;



', -4acTHoe 3HaueHMe NPeaenbHOro ConpoTUBAEHNs cBau, kKH (TC), B MECTE UCMbITaHNA IPYHTOB 3TaNoHHON CBael,

UCMbITAHUA CBaU-30HAAa UKW B TOYKE 30HOUPOBAHUSA, ONpeaereHHoe B COOTBETCTBUM ¢ TpeboBaHusaMu nn. 5.9, 5.10 nnu
5.11;

}V'g - KOSCpq.)I/IU,VIeHT HaOeXHOCTU NO TPYHTY, YCTaHaBJ'II/IBaeMbIIZ B 3aBUCUMOCTU OT U3MEHYMBOCTU NOJTyHYEeHHbIX

YaCTHbIX 3HaYeHUn npenenbHoOro conpoTueBiieHnA cBau FE.! B MecTax WCnbITaHUN TPYHTOB 3TanoHHOW CBaew,

UCMbITAHU CBaun-30H4A UMW B TOYKaxX 30HAMPOBAHWUA M YUCHa STUX UCMbITAHWUA UMM TOYEK NPU 3HAYEHUN [OBEPUTENBHOM
BeposaTHocTM ¢ = 0,95 B cooTBeTcTBMU C TpeGoBaHusmMmu FTOCT 20522-75.

5.9. YacTHoe 3HayeHue npeaenbHOro ConpoTUBNEHUst 3abUBHOI CBau B MECTE WCTbITaHWUS FPYHTOB 3TarloHHOW cBaen

F kH (TC), cneayet onpeaenstb:

FIE)
a) Npu UCMbITaHUW FPYHTOB 3TanoHHow ceaen Tuna | (TOCT 24942-81) - no chopmyne
u

Py =vsp o Py (22)
¥

rAe ysp - KOIPDOUUNEHT; 3o = 1,25 npwu sarnybneHMn cBam B NNOTHblE MECKA HE3aBMCHUMO OT MX KPYMHOCTU UMK

prI'IHOOGJ'IOMOLIHbIe TPYHTbI U }"_Sp =1 AnaA OCTalbHbIX TPYHTOB;
u,u_? - nepnmMeTpbl nonepe4vyHoro ce4eHna ceam n 3TarnoHHOW cBau;
Fi'..!,.gi' - YaCTHOe 3HadYeHue npeneribHoro CconpoTuBIEHUA aTanoHHon ceau, kH (TC), onpependaemoe no

pesynbTaTaM UCMbITaHUA CTaTUYECKOW HarpysKkor cornacHo n. 5.5;

6) Npu ncnbITaHuy rpyHToB aTanoHHon ceaen Tvna Il vnu [l (FTOCT 24942-81) - no dopmyne
Fy =yorRep Aty Fspuh, (43)

roe  ¥.p - KOaddUUMEHT ycrnosuin paboTbl MOA HUXKHWM KOHLIOM HaTypHOW cBau, NpuHMMaeMmbin no Tabn. 14 B

3aBUCMMOCTU OT npenenbHOro ConpoTnuBeHna rpyHTa nog HWHXKHUM KOHLUOM 3TanoHHoOW ceBan R‘SP’

2
Rsp - npefernbHOe CONPOTUBIIEHWE TPYHTA NOA, HXHUM KOHLIOM 3TanoHHow cBawm, kMa (tc¢/ M );

2
A - nnollaab NonepeyHoro ceyeHus HatypHor ceam, M ;

Fof - KoadnumeHT ycrnoBuii paboTbl Ha GOKOBOW MOBEPXHOCTW HATYPHON CBau, NPUHMMaeMbI no Tabn. 14 B

3aBVICMMOCTU OT CPELHEro 3HauYeHusi NPeaenbHOro CoNPOTUBIIEHNS MPYHTa Ha BOKOBOW MOBEPXHOCTU 3TaNOHHOW CBau
.Jf:sp .
Jsp - cpeaHee sHaueHMe NpeAenbHOro CONPOTUBMEHUA rPyHTa Ha GOKOBOI MOBEPXHOCTU 3TarNoHHON cBaw,
2

kMNa (tc/ ¥ );

h - rnyBuHa NorpyXeHWs HaTypHO ceau, M;

U - NeprMeTp MonepeYHoro ceveHns cTeona ceamn, M.

Mpumeyanne. Mpu NpUMeHeHUW 3TanoHHOW cBau Tuna Il cnegyeT NpoBepUTb COOTBETCTBME CYMMbl MpeaerbHbIX
COMPOTUBIEHWA [PYHTA MOA HWWKHAM KOHLOM M Ha 6GOKOBOM MOBEPXHOCTW 9TanoOHHOM cBau ee npeaerbHOMy
conpoTvenexnio. Ecnn pasHuua mexay HuMu npesbiwaeT £ 20 %, To pacyeT npeaernsHOro ConpOTUBIIEHNSI HATYPHON

CBauv AOMKEH BbINOMHATLCS Kak ANnsa aTanoHHon cean Tvna .

5.10. YacTHoe 3HayeHWe MpenenbHOro COMpoTUBIIEHMS 3abMBHOWM CBauM B MECTE WCMblTaHW cBau-3oHaa F,,, kH



(Tc), cnepyeT onpepensaTs Mo dopmyne
By = ?cRRp.s-"l'*uZ?cffps,z'PH: 24

rae ¥.p - Ko3M@ULIMEHT ycriosuit paboTbl rpYHTa MO HKHUM KOHLIOM CBau, NPUHMMaeMbIn pasHbIM 0,8;

2
Rps - NpedernbHoe ConpoTUBIEHME rPYHTa MO HKHUM KOHLOM CBan-30HAa, kMa (tc/ M );

Yo - KO3(hMLMEHT yCcrnoBuii paboTel i-ro Cnosi rpyHTa Ha GOKOBOW MOBEPXHOCTU CBau, NPMHUMAEMBbIA No Tabn.

14 B 3aBUCUMOCTV OT CPEOHEr0 3HAYeHWUsi MPedenbHOro YAerbHOro COMPOTUBIIEHUS i-ro Crosi rpyHTa Ha GOKOBOW
MOBEPXHOCTU CBaW-30HAA fp; 1.

Jpsj - cpedHee sHaueHue NpenenbHOTO COMPOTUBNEHNS -0 COS FPyHTa Ha GOKOBOII NOBEPXHOCTU CBaK-30HAA,
2
kNa(te/ M );

Bi; - TONWMHa i-ro crnosl rpyHTa, M.

Tabnuua 14
Rsp . KoadhdumumeHT KoadpdmumeHT
5 ¥eR B 3aBucumMocTu oT Y B 3aBuCMMOCTM OT
klMa (TC/ M ) J?.’Sp f.@:l \ j:gp Anga 3TanoHHbIX cBan KOQ(b(bMU,MeHT
Tunos |l n Il ¥of
fp.s;'
ans ans 2 npu npu B 3aBUCMMOCTU
aTanoHHbx| sTanonHbix | KMa (t¢/ M) | necyanbix| nbinesato-rmuHMcTbIX oT
CBaVl”Tmna csan tmna lll rpyHTax rpyHTax fps;‘ ans
CcBan-30HOa
% 2000(200) 1,15 1,40 £20(2) 2,00 1,20 0,90
3000(300) 1,05 1,20 30(3) 1,65 0,95 0,85
4000(400) 1,00 0,90 40(4) 1,40 0,80 0,80
5000(500) 0,90 0,80 50(5) 1,20 0,70 0,75
6000(600) 0,80 0,75 60(6) 1,05 0,65 0,70
7000(700) 0,75 0,70 80(8) 0,80 0,55 _
10000(1000) 0,65 0,60 #120(12) 0,50 0,40 _
#13000(1300) 0,60 0,55 _ _ _ _

Mpvmevannsa: 1. [ns NpoOMEXyTOYHbIX 3HaYeHUR RSP H.fsp 3HaYeHWa pep H }of ONpeaensioTcs
MHTeprnonsaumnen.

2. B cnyvae, ecnu no GOKOBOW MOBEPXHOCTM CBau 3areralT necyaHble U MNbleBaTo-MMUHNUCTBIE TPYHTDI,
KO3 PULIMEHT 'F o ONpepenseTca no dopmyne

Yo Shey 3K
Yo T

rae 2K, WY - CyMMapHble TOMWMHbI COEB COOTBETCTBEHHO MECHAHbIX W MbIEBATO-MUHUCTBIX

TPYHTOB;

¥of. }V"cf - KO3(hPMLMEHTBI YCNOBUIA paboTbl 3TANOHHbLIX CBal 1 CBan-30HAOB COOTBETCTBEHHO B NecYaHbIX




N NbiNeBaTo-MUHUCTbIX TPYHTaX.

5.11. YacTHoe 3HayeHue npedenbHOro COMpPOTUBIIEHUS 3a0MBHOM CBau B TOYke 30HAMpoBaHus F,, kH (Tc),
cregyeT onpenensTb no opmyne

F, = R,A+ fla, (25)
roe R.S - npepenbHOE conpoTuBIieHMEe TrpyHTa noAg HWKHMM KOHUOM CBau NO AdaHHbIM 30HOMPOBaAHUA B

2
paccmaTprBaemoit Touke, kMa (tc/ M );

f- cpegHee 3HavyeHue npenenbHOro conpoTuBeHNA rpyHTa Ha ©okoBoM NOBEPXHOCTU CBau No AaHHbIM 30HOUPOBaHNA

2
B paccMaTpvBaemoi Touke, klMa (tc/ M );
h - rnybrHa norpyxeHus ceam OT NOBEPXHOCTU FPYHTA OKOJIO CBau, M;
U - NepUMETP NOMEPEYHOro CeYEHUs1 CTBONA CBau, M.

2
MNpeaenbHOe COMPOTMBMEHME TPyHTa MOA HWWKHUM KOHUOM 3abuBHOM cBan R, kMNa (tc/ M ), no gaHHbIM
30HOMPOBaHNSA B pacCMaTpuBaeMon Touke criedyeT onpenensTb no gopmMyne

R, = A4g;. (28]
roe ,51 - Koa(hmUMeHT nepexoaa oT g, k F;, npuHMMaembln no 1abn. 15 HesaBucUMO OT Tuna 3oHAa (No
FOCT 20069-81 );
2
g, - cpedHee 3HaueHWe ConpoTuBrieHus rpyHTa, kMa (tc¢/ M ), nog HakoHeYHMKOM 30HAA, MOMyYeHHoe M3

onbiTa, Ha y4acTke, PacronoXeHHOM B npefenax ofHoro AvameTpa d Bbile U YeTblpex OMaMETPOB HWKE OTMETKM
ocTpusi MpoekTUpyemon cBau (rae d - AMaMeTp KpPYrrioro MM CTopoHa KBagpaTHoro, unv Gombluas cTopoHa
NMPSIMOYFOfIbHOFO CEYEHUsI CBau, M).

2
CpenHee 3HaveHue NpeaenbHOro ConpoTUBIIEHUS! TPYHTa Ha GOKOBOW MoBepXHOCTU 3abusHom ceam f, kMa (tc/ M ),
no AaHHbIM 30HAVPOBAHUSA FPYHTA B paccMaTpMBAEMON TOYUKE CnieayeT onpeaensTh:

a) Npu npMmMeHeHnn 3oHaoB Tuna | - no hopmyne
S =Bk (27)

6) npu npumeHeHunn 3oHaoB mna |l umm Il - no dopmyne

i= 2 A ik _

- @3
B dopmynax (27) n (28):
|82 :lBJ' _ .
KO3 PULIMEHTbI, NPUHUMaEMbIe Mo Tabn. 15;
. 2
Jf: - cpedHee 3HaueHne cOMpOTMBIIEHWSI FPyHTa Ha BOKOBOM MOBEpPXHOCTU 30HAA, KlMa (Tc/ M ), onpenensemoe

KaK 4YaCTHOe OT AeneHnda namMmepeHHoro obuwero CONpOTUBIIEHUA TPYHTA Ha ©okoBoM NOBEPXHOCTU 30HOA Ha nnowlaab ero
6okoBoW NOBEPXHOCTU B npeaenax OT NOBEepPXHOCTU FpyHTa B TOYKE 30HOAUPOBAHUA OO0 YPOBHA PACMNONIOXKEHUA HUXHEro
KOHLUa cBan B BblﬁpaHHOM HecCyLlleM CIoe;

2
fsi - cpedHee conpoTuBneHue i-ro cnos rpyHTa Ha 6okoBoW NOBEPXHOCTU 30HAA, KlMa (Tc/ M );



By - TOonwwmHa i-ro cnos rpyHTa, M.

Tabnuua 15
M - koadhpurumeHT nepexoaa 5 - koadhduumeHT ﬁ!- - K03pPULMEHT
oTg; K R5 nepexona nepexoaa
g3 ONs1 BAHTOBBIX CBali Npu Fan Fais or f; £f ana oT f & f ANS
7 Harpyske kMa 3oHga Tvna | 3oHaa ina Il unm i
kMa (tc/ M ) 7
ans (tc/ M)
3abMBHbIX | CXMMaIOLLEN | Bblaep- npv npv npv npu
cBamn rmBeaLLe necyaHbIX | Nblf1IEBATO- | MECHaHbIX | NblNeBaTo-
" TPYHTaX | FMWHUCTBIX| TPYHTaX | FIMHUCTBIX
rpyHTax rpyHTax
%1000(100) 0,90 0,50 0,40 £20(2) 2,40 1,50 0,75 1,00
2500 (250) 0,80 0,45 0,38 40(4) 1,65 1,00 0,60 0,75
5000(500) 0,65 0,32 0,27 60(6) 1,20 0,75 0,55 0,60
7500(750) 0,55 0,26 0,22 80(8) 1,00 0,60 0,50 0,45
10 000(1000) 0,45 0,23 0,19 100(10) 0,85 0,50 0,45 0,40
15 000(1500) 0,35 _ _ 2120(12) 0,75 0,40 0,40 0,30
20000(2000) 0,30 _ _ _ _ _ _ _
Z30000(200)| 0,20 _ _ _ _ _ _ _
Mpumeyanne. na BUHTOBLIX CBal B NecYaHbIX rPyHTax, HaCbILEHHbIX BOAOW, 3Ha4YeHMs koadduumneHTta '81
OOIMKHbI ObITe YMEHbLUEHbI B 1BA pasa.

5.12. Hecywyo cnocobHOCTb BMHTOBOM CBau, paboTaloler Ha CKUMaKLWy U BblAEPruBaloLLlylo Harpyskv, no
pesynbTatam CTaTM4eCKoro 30HAMPOBaHMA criegyeT onpedenaTb no dopmyne (21), a YyacTHOe 3HayYeHe NPeAenbHOro
COMPOTUBIIEHNSA CBan B TOYKE 30HOMPOBAHMSA - Mo cdopmyne (25), rae mybrHa NpUHUMAaEeTCs YMEHbLUEHHOW Ha 3HaYeHne
AvameTpa nonactu. [NpegensHoe ConpoTMBIEHNE TPyHTa Nog (Hag) NnonacTbio CBaw MO AaHHLIM 30HANPOBAHNS TPYHTa B
paccmatpvBaemMoil Touke creayeTt onpeaensTs no gopmyne (26). B aToM cniydae f# - KO3 MOULMEHT, NPUHMMAaEMbIN

no tabn. 15 B 3aBMCUMOCTM OT CpeAHero 3HayeHns CONPOTVMBMNEHUS MPYHTa Mo HAaKOHEYHUKOM 30HAA B paboyen 30He,
npuHMMaemon paBHOM AmameTpy nonactv. CpedHee 3HavyeHue NPefEenbHOro COMPOTUBIEHUS TPyHTa Ha GokoBOWA
NOBEPXHOCTV CTBOMA BUHTOBOW CBau Mo AaHHbIM 30HANPOBaHNSA IPYHTa B paccMaTpyBaeMon Touke crneadyeT onpeaensTb
no chopmyne (27) nnwn (28).

6. PACYET CBAMHbIX ®YHOAMEHTOB U UX OCHOBAHWUI MO AE®OPMALIMAM

6.1. PacuyeT dpyHAamMeHTa M3 BUCAYMX CBall U €ro OCHOBaHMs Nno gedopmaumam cnegyet, Kak npaBuno, NpousBoanTb
KaK Ansi YCroBHOTO (hyHAaMeHTa Ha eCTeCTBEHHOM OCHOBaHWM B COOTBETCTBMM C TpeboBaHusimu CHwmIM 2.02.01-83.
IpaHnLpl ycnoBHoro dyHaameHTa (CM. YepTex) onpedensoTcs cnegyloLmm obpasom:

CHU3Y - NrockocTbio AB, npoxosLlen Yepes HUKHUE KOHLbI CBal:

¢ GOKOB - BEPTUKaNbHLIMU MIOCKOCTAMKU AB 1 BT, OTCTOSILLMMM OT HapYXXHbIX FPaHen KpaiHUX psSAoB BepTUKarbHbIX
cBall Ha paccTostHuM hEglim i ms £ 41 (CM. YepTex, a), HO He Bonee 2d B criydasx, Korga nog HMXKHUMM KOHL@MmM cBai

3aneraroT MNbl1eBaTo-rMUHUCTbIE TPYHTbI C NOoKadaTtefieM TeKy4decTu IL * D,ﬁ (d-,qmameTp nnn CTopoHa nonepevyHoro
ce4vyeHuna CBaVI), a npu Hannm4mm HaknoHHbIX cBan - npoxoaAawmnmn Yepea HUXKHMUE KOHUbI 3TUX cBam (CM. HYepTex, 6),

CBEPXy - MOBEPXHOCTbIO MNaHMpOBKM rpyHTa BI, 34ecb @ifm¢ - OCpPeAHEHHOe pacyeTHoe 3HadveHne yrna
BHYTPEHHETO TPEHWS FPYHTa, onpeaernsieMoe no dopmyre



3
DZM,J'PH
Pl = TS (29)
2 ,r’q:'
roe ﬂ]jj,:' - pac4YeTHble 3Ha4YeHUA YrmnoB BHYTPEHHEro TpeHuna ana otaenbHbIX I'IpOIZD.eHHbIX CBadMM CIioeB IrpyHTa
TONWwMHON By ;

h - rmybuHa norpyxeHusi ceai B rpyHT.

a) 6)

W — —

A 5

Onpeaenexve rpaHnL, yCrioBHOro (hyHAaMeHTa npyu pacyeTe 0CcafoK CBalHbIX (DyHOAAaMEHTOB

Mpu pacyeTe No Aedopmaunsm B COGCTBEHHBIN BEC YCNOBHOMO (byHAAMEHTa BKMOYAKOT BEC CBA U POCTBEpKa, a
TakKe BEC rpyHTa B o6beme ycrnoBHoro yHaameHTa. [ononHutensHoe BepTUKanbHoe AaBreHne Ha ypoBHE MNoAOLLBbI
YCINOBHOTO (hyHAaMeHTa onpenensioT Bceraa 3a BblYeTOM BepTUKalNbHOMO HamnpshKeHWss OT COBCTBEHHOMO Beca rpyHTa Ha
YPOBHE 3TOW NOAOLLBbLI HE3aBUCMMO OT €€ LUMPUHBLI.

MonyyeHHble Mo pacyeTy 3HaveHus gedopmaunii (0cagok) CBaliHOrO (yHAaMeHTa M ero OCHOBaHWS He [AOIKHbI
npeBbILWaTh NPeaeribHbIX 3HAa4YEHU B COOTBETCTBUM C YCroBUEM (4).

6.2. Ecnu npu ctpouTenbcTBe NpeaycMaTpyBalOTCA NaHMPOBKa TEPPUTOPMMU NOACKINKOM (HaMbIBOM) BbICOTON Gonee
2 M 1 apyrasi MOCTOsIHHas (QONroBpeMeHHas1) 3arpyska TeppuTopum, 3KBMBarNeHTHas MoAckInke, a B npegenax rnyouHbl
NnorpyXeHusi cBan 3aneratoT cron Topda unu una tonwmHon 6onee 30 cm, To 3Ha4YEHWE OCaOKN CBANHOIO hyHAAMeEHTa
M3 BUCSUMX CBall criegyeT onpedensaTb C Y4eTOM YMeHbLUeHUs rabapuToB YCMOBHOTO (hyHAAMEHTA, KOTOPbIA B 3TOM
criyyae Kak npu BepTuKamnbHbIX, Tak U NPU HAKIOHHbIX CBasX NPUHUMAETCS OrpaHMYEHHbLIM C OOKOB BepTUKaNbHLIMU
NMOCKOCTAMU, OTCTOSALMMU OT HapYKHbIX TFPaHei KpaWHMX pPsOooB  BepTUKamnbHbIX  CBaW  Ha  pacCTOSHUM

hyg 2@ Tme FF, , rO€ Ry - PACCTOAHME OT HWXKHErO KOHUA cBau [0 MOAOWBLI Cros Topda Urnu una TonLMHON
6onee 30 cm.

6.3. CaitHble hyHAaMEHTbI U3 CBali, paboTalolMX Kak CBaU-CTOWMKW, BUCSYME OAUHOYHbIE CBaW, BOCMPUHMMAIOLLE
BHE KYCTOB BblAeprMBatoLLye Harpysku, a Takke CBalHble KycTbl, paboTalolme Ha AeliCTBUE BblAEPrMBaOLLMX Harpysok,
paccumTbiBaThb No AecdopMaumsM He TpebyeTcs.

6.4. PacyeT cBail no gedopMauysiM Ha COBMECTHOE AENCTBME BEPTUKANbHOM M FOPU30OHTaNbHOW CUM U MOMEHTA

cnenyet BbINOMHATL NO yKa3aHUAM peKoMeHOyeMOro npunoXxeHud 1, a pacyeT oCaaoK ManoHarpy>KeHHbIX JTeHTOYHbIX
CBalHbIX prH,ClaMeHTOB 1 OOMHOYHbIX CBal [onyckaeTCsa BbINOJIHATbL NO YKa3aHUAM peKkoOMeHaYyeMbIX I'Ipl/lJ'IO)KeHVII;I 3n4.

7. KOHCTPYUPOBAHUE CBAUHBbIX ®YHOAMEHTOB

7.1. CBaliHble prH,El,aMeHTbl B 3aBUCMMOCTU OT pasMeLleHnd CBaW B nnaHe cnegyetT npoekTtupoBaTtb B BUAE!:
a) OONHOYHbIX CBal - NO4 OTAENbHO cToALLME onopbl;

6) CBalHbIX NEHT - NOA4 CTEeHbl 34aHun 1 coopy>KeH|/||7| npun nepenayve Ha qDyH,ElaMeHT pacnpegeneHHbiX no annHe



Harpysok ¢ pacnosioxxeHMeM cBar B OAWH, ABa psaa 1 bonee;

B) CBalHbIX KYCTOB - MOA KOMOHHbI C PacrofiokeHMeM CBal B MMaHe Ha yvacTke KBagpaTHOMW, NpsIMOYroribHOM,
TpaneuenaanbHOn 1 Apyron popmbl;

F) CMNMOLLHOrO CBaWHOrO Mons - nog TsKenble COOpYyXeHna co ceadmMn, paBHOMEPHO pacnofioXeHHbIMKU noa BCeM
COOpyXeHnem 1 06'be,ELVIHeHHbIMVI CNOWHbIM POCTBEPKOM, NoAoLLBa KOTOPOro onnpaeTCAd Ha rpyHT.

7.2. Mpwu pa3paboTke NpoekTa CBalHbIX (PyHAaMEHTOB HEOOXOAMMO YUUTLIBaTL CrEayoLMe AaHHbIe: KOHCTPYKTUBHYHO
CXemMy MpPOEKTUPYEMOTO 3[daHWS WM COOPYXKEHUs; pasMepbl HECYLMX KOHCTPYKUMA U MaTepuarn, M3 KOTOPOro OHU
NPOEKTVPYIOTCS; HanMuue u rabapuTbl NPUBNKEHNUs 3arnyGrneHHbIX NOMELLEHU K CTPOUTENbHLIM OCAM 3OaHUs Unn
COOPYXEHUS U UX (PYHAAMeHTaM; KOHCTPYKLMM MOJIOB Y TEXHOMOMMYECKME Harpy3ku Ha HUX; Harpy3ku Ha qoyHOaMeHT oT
CTPOUTENBHBIX KOHCTPYKUUI; pasMeLleHne TeXHONorM4Yeckoro oGopynoBaHusl, Harpysku, nepenaBaeMble OT HEro Ha
CTpouTeNnbHblE KOHCTPYKLMU, a Takke TpeboBaHUA K NpefenbHbIM 0CafkaM M KpeHam CTPOUTENbHbIX KOHCTPYKLMA 1
hyHAameHTOB noA o6opynoBaHue.

7.3. Yucno cean B dpyHOameHTe crnedyeT HasHadaTb M3 YCNOBUS MaKCMMarbHOMO MCMOMb30BaHUS MPOYHOCTHBIX
CBOVICTB MX MaTepuana npy pac4yeTHOW Harpyske, LOMYCKAEMOW Ha CBato, C YH4ETOM AOMYCTUMbIX NepPerpy3ok KpamHmx
cBain B oyHAaMeHTe B COOTBETCTBUM C TpeboBaHnamm n. 3.10.

BbIGOp KOHCTPYKLUMM M pasMepoB CBail AOMMKEeH OCYLIECTBIATLCA C Y4eTOM 3HaYeHWn W HanpasneHuss OencTBus
Harpy3ok Ha (PyHOaMeHTbl (B TOM YKCIie TEXHOMOIMYECKUX Harpysok), a Takke TEXHOMOrMM CTPOUTENbLCTBA 3OaHUA U
COOpPYXKEHUS.

74. ConpﬂmeHme CBanHOro POCTBEpKa CO cCBaAMU OONYyCKaeTCA npegycMaTpmuBaTb Kak CBOGO,D,HO onuparwmmca, Tak
N XKECTKNM.

CBOGO,CLHOG onvpaHne pocTeBepka Ha cBan OOJMKHO y4YUTbIBATbCA B pacyeTax YCJ/IOBHO KakK LWapHUPHOE conpsaXxeHne n
NP MOHONUTHBIX POCTBEPKaX AOJMKHO BbINONTHATLCA NyTEM 3a4el1KM rofioBbl CBan B POCTBEPK Ha FJ'Iy6VIHy 5-10 cm.

>KecTkoe conpsixeHne CBanHOro pocTBepKa Cco cBasiMu crieqyeT npegycmaTpuBath B cnyvae, Korga:

a) CTBOMbl CBaii pacronaralTcs B cnabblXx rpyHTax (PbIXbIX Meckax, NblNeBaTo-TMUHUCTLIX TPYHTax TeKyden
KOHCUCTEHUMU, Unax, Topdax u T.n.);

6) B MeCTe COMpshKEHUS] CXKMMalOLLasi Harpyska, nepefaBaemasi Ha CBato, NPUIIOXKEHA K Hell C 3KCLEHTPUCUTETOM,
BbIXOASLLMM 3a Npeaenbl ee sapa CeYeHns:;

B) Ha CBalo ,EleVICTByIOT rOPU30OHTalbHbI€ Harpys3kun, 3Ha4eHusa nepemeu_l,eHvuZ OT KOTOpPbIX NMpu CBOGO,CLHOM onnpaHun
(onpe,qeneHHble pac4eToM B COOTBETCTBUU C Tpe6OBaHI/IF|MI/I pekoMeHOyemMoro npunoxeHua 1) okasblBaloTCs Oonee
npenenbHbIX ANnA NPpoeKTUpyemMoro 3gaHua nnm CoOopyXeHus;

r) B OyHOAMEHTE UMEIOTCS HAKMOHHbBIE UMW COCTaBHbIE BEPTUKAlbHbIE CBaM;
4) cBav paboTaloT Ha BblgeprvBaloLLye Harpysku.

7.5. JecTkoe conpsbkeHne >erne3obeTOHHbIX CBall C MOHOMUTHBIM >Kene3obeTOHHbIM POCTBEPKOM  criegyeT
npegycMaTpvBaTe C 3a4enkoi ronoBbl CBav B POCTBEPK Ha rMybGuHY, COOTBETCTBYIOLLYIO ANMHE aHKEPOBKW apMaTypbl,
UM C 3afenko B POCTBEPK BbIMYCKOB apMaTypbl Ha ONMHY MX aHKEPOBKA B COOTBETCTBUM C TpeboBaHusmu CHwull
2.03.01-85. B nocrnegHeM crnyyae B ronoBe nNpeaBapuTENbHO HamnpshKeHHbIX CBal OOMKeH ObiTb NpeaycMOTpeH
HeHanpsraeMblil apMaTypHBIV Kapkac, UCNomNb3yeMbli B AarbHENLIEM B Ka4eCTBE aHKEPHOW apMaTypbl.

[lonyckaeTcss Takke XXECTKOE COMpPsKEHWE C MOMOLUbI0 CBapK/A 3aKMafHbIX CTarnbHbIX 3MEMEHTOB Mpu YCrOBUM
obecneveHus TpebyeMon NPOYHOCTH.

Mpumevanns: 1. AHKepoBKa B pPOCTBEPK CBal, paboTalolmx Ha BbiAepruBalolume Harpysku (cm. n. 7.4, O), [OmKHa
npegycMaTpyBaTbCs C 3a4eMKo apMaTypbl CBall B pOCTBEPK Ha rMybuHy, onpeaensiemyto paciyeToM Ha BblAepriBaHuve.

2. Mpu yCcUneHnM OCHOBaHWI CYLLECTBYIOLLMX (hyHOAMEHTOB C MOMOLLBI OYPOMHBLEKUMOHHBIX CBal AnvHa 3apenku
cBai B (hyHOAMEHT [OJPKHA MPMHUMATBCA MO pacyeTy B COOTBETCTBUMM C Tpeboeanusimum CHulM 2.02.01-83 wunn
Ha3HayaTbCA KOHCTPYKTMBHO paBHOW NATU AMameTpaM CBau; MPU HEBO3MOXHOCTU BbIMOMHEHMS 3TOMO YCNoBua crnegyet
npegycmaTpuBaTth CO3daHue yLLUMPEHUs CTBOMa CBan B MeCTe ee NPUMbIKaHWUS K POCTBEPKY.

7.6. XecTtkoe coeguHeHuWe cBaill co CGOprIM pocTBEPKOM [OOJDKHO obecneymBaTbCes KOJ'IOKOJ'I006p33HbIMVI
OronoBkamMmu. I'Ipvl CGODHOM pOCTBEpPKE OONyCKaeTCA Takke 3aMOHOoNnn4YnBaHne cBau B crneumarnsHo npeaycMoTpeHHbIe B



pocTBepke OTBEpCTUS.

Mpumeyanue. Mpu HebonbwMx BAaBnMBaLWMX Harpy3kax [go 400 kH (40 Tc)] ponyckaeTcs cBoGoAHOE onvpaHue
poCTBEPKa Ha BbIPOBHEHHYIO LIEMEHTHBIM PacTBOPOM NMOBEPXHOCTb FOS10BbLI CBau.

7.7. CBan B KyCcTe BHELEHTPEHHO HarpykeHHoro dyHaameHTa credyeT pasMellatb Takum o6pasom, YToObl
paBHOAENCTBYOLAsi MOCTOSIHHbIX Harpy3ok, OEWCTBYIOLIMX Ha dyHOaMeEHT, mpoxoauria BO3MOXHO Onvke K LEHTpY
TSKECTV NIiaHa cBa.

7.8. ,D,J'Iﬂ BOCNPUATUA BEPTUKAIbHbBIX HAarpy3ok 1 MOMEHTOB, a TakKe ropu30HTallbHbIX HArpy3ok (B 3aBUCUMOCTU OT UX
3Ha4YeHnA n Hal'lpaBJ'IeHVIH) [onyckaeTca npegycMatpuBaTb BepTUKanbHbI€, HAKIMOHHbIE N KO3IoBble CBau.

HaknoH cBai He JoKeH NpeBbIWaTh 3HA4YEHUI, yKkasdaHHbIX B Tabn. 16.

Tabnuua 16
HaknoH 3abuBHbIX cBawi HaknoH 6ypoBbIx CBali 1 cBai-060n104ek AnaMmeTpom, M
anameTpom
meHee 1,0 m 1,0-1,2 16 2,0 3,0
1:1 4:1 5:1 6:1 71

7.9. PaccTtosiHme Mexay ocsiMm 3abMBHBIX BUCSUMX CBai 6€3 YLUMPEHWI B MIOCKOCTU NX HUXKHMX KOHLIOB OOJHKHO OblTb
He meHee 3d (roe d - WM guameTp KpYrroro, UM CTOPOHA KBaApaTHOro, unm 6Gonbluas CTOpoOHa NPSIMOYroSIbHOTO
nonepeYHoOro CeYeHUsi CTBosa cBam), a CBa-CToek - He MeHee 1,5 d.

PaccTtosiHne B cBeTy Mexay cTtBonamu 6ypoBbiX, HabMBHbIX CBall W CBal-0b0MOYEK, @ TaKKe CKBaXMHaMU
CBai-cTonNboB A0MKHO GblTb He MeHee 1,0 M; pacCTOsIHWE B CBETY MeXAY YLUMPEHWUSIMU NPU YCTPOWCTBE UX B TBEPAbIX U
nonyTBepAbIX NbINEBATO-TMUHUCTLIX FTPYHTaxX - 0,5 M, B ApYrMx HeckanbHbIX rpyHTax - 1,0 M.

PaccTosiHne Mexzy HaKMmOHHLIMU UNW MEXAY HaKMOHHBIMM U BEPTUKaNbHLIMA CBasiMM B YPOBHE NOAOLLBLI pOCTBEPKA
crieqyeT NpUHUMaTb WCXOAS W3 KOHCTPYKTUBHBLIX OCOGEHHOCTEN DyHOAMEHTOB M OBecneyveHus UX HapgexXHOCTU
3arny6neHns B rpyHT, apMUPOBaHusi 1 BETOHMPOBaHUSI pOCTBEpPKA.

7.10. Bbibop AnvHbl cBal LOMKEH NPOU3BOAUTLCS B 3aBUCUMOCTU OT IPYHTOBbLIX YCIOBUI CTPOUTENBHOM MITOLLAAKN,
YPOBHS PacronoXeHnsl NOAOLLBLI POCTBEPKA C YYETOM BO3MOXHOCTEN MMetoLerocs o0opyaoBaHuUa AN yCTpoicTea
CBaViHbIX byHOaMeHTOB. HKHUIA KOHel, CBaW, Kak NpaBuno, cneqyeT 3arnybnsaTe B Npo4YHble FPYHThI, Npopesas bonee
cnabble HannacToBaHWsA FPYHTOB, MPU 3TOM 3arnybrneHne 3abMBHbLIX CBal B MPYHTbI, MPUHATLIE 32 OCHOBaHWeE, Nog ux
HWKHME KOHLbl AOIPKHO ObiTh: B KPYNMHOOOMOMOYHLIE, FpaBennCTble, KPYMHbIE U CpeaHel KPYMHOCTM MecyaHble,

MbIEBaTO-MMUHUCTbLIE TPYHTLI C NOkasateniem Tekydec  Jp 2 01 - He meHee 0,5 M, a B Npoune HecKasribHbIe rPyHTbI
- He meHee 1,0 m.

Mpumevanne. Ona dyHaameHTOB 34aHuii u coopyxeHnun Il knacca® HwkHME KOHUbI CBall JOMycKaeTcs onvpaTtb B
necyaHblX U NbINeBaTo-IMMHUCTLIX FPYHTaX C OTHOCUTENbHLIM COAEPXKaHWEM OpraHM4eckoro sewectsa .., 025, B
3TOM Cryqae Hecylas CrnocobHOCTbL CBal [AOJKHA OMpeaensTbCs MO pesynbTaTam MX WUCMbITaHUA CTaTUHecKon
Harpyskow. Mpy Hanuymm cnos norpebeHHoro Topda HKHUIA KOHeL, CBal AOomkeH ObiTb 3arnybneH He MeHee Yem Ha 2 M
HWXe MoJOLLBLI 3TOMO CoS.

*30ecb M Janee Knacc OTBETCTBEHHOCTW 34aHWA U COOPYXEHWI MpUHAT cornacHo 'TlpaBunam yveta cTeneHu
OTBETCTBEHHOCTU 30aHWUI N COOPYXEHWI NPU NPOEKTUPOBAaHWUN KOHCTPYKUMIA", yTBepxaeHHbIM Mocctpoem CCCP.

7.11. TnybrHy 3anoxeHns NOAOLIBbI CBAWHOIO POCTBEPKA CriedyeT HasHavyaTb B 3aBMCMMOCTU OT KOHCTPYKTUBHBIX
peleHnii MoA3EeMHON 4YacTu 30aHWMS UMM COOPYXEHWS (Hanuuvsa noAdBana, TEeXHUYECKOro MoAmnonbs) M MnpoekTa
NMaHMPOBKA TEPPUTOPUM (CPE3KOW MNM MOACLINKOM), a Takke BbICOTbl POCTBEpKa, onpeaensieMoln pacdetoM. [ns
dyHAaMeHTOB MOCTOB MOAOLLBY POCTBEPKA criefyeT pacnonaratb BbllLe MW HUKE NOBEPXHOCTU akBaTopum, ee AHa unm
NOBEPXHOCTW TPyHTa MpuU ycrnoBuy obecrnevyeHnss pacqyeTHOM HeCcyLlerl CNOCOBHOCTU M OONroBEYHOCTU (hyHAaMEHTOB
ncxoas M3 MECTHbIX KMMMaTUYECKMX YCIOBUIM, OCODEHHOCTEN KOHCTPYKUMU dpyHaameHToB, obecneyeHus TpebGoBaHui
CyooxoAcTBa M recocnniaBa, HaOeXHOCTU MOAMEeXalnx OCYLLUEeCTBNEHWIO Mep no 3d@EeKTMBHON 3aluTe cBanm oT
HeGnaronpuaTHOTrO BO3AENCTBMSA 3HAKOMEPeMEHHbIX TemnepaTyp cpefbl, negoxoda, UCTUpaloLwwero BO3OenCcTBUA
nepemeLLalLLUMXCca AOHHbLIX OTNIOXEHUN U APYTMX haKTOPOB.



I'Ipvl CTpouTenbCTBe Ha NYYNHUCTbIX TPYyHTax HeO6X0,ElVIMO npegycMmatpmeatb Mepbl, npegoTepallaowine unum
yMeHblLlaue BImaHne cuin MOpPO3HOIro nyd4eHna rpyHta Ha CBaliHbIN POCTBEpPK.

7.12. B paiioHax cO CpefHen TemnepaTypoi Bo3ayxa Haubonee XOnofgHOW NATUAHEBKU Huxe muHyc 40°C ans
(byHOAMEHTOB MOCTOB B 30HE BO3OENCTBUSA 3HAKOMEpPEMEHHbIX TemnepaTyp cnenyeT NPpMMEHSTb CBan U CBau-CTONObI
CMNMOLLHOIO CeYeHUsi C 3almMTHbIM croem 6eToHa (40 nmoBepxHOCTM pabouen apmaTtypbl) He MeHee 5 cm. B paiioHax ¢
TemnepaTtypoi Bo3fyxa Bbilwe MuHyc 40°C gonyckaeTcs BHE akBaTOpMM MUCMONb30BaTb CBaW CMMOLIHOIO CEeYeHWs,
rofibie cBanM M CBaM-0BOMOYKA C 3aALUMTHBIM croem GeToHa He MeHee 3 CM MpW YCMOBUM OCYLLECTBIEHWUS Mep o
npefoTBpalleHnio 06pa3oBaHMsa B HUX TPeLMH. B 30He nepeMeHHOro ypoBHsSi MOCTOSIHHBIX BOAOTOKOB He CrieayeT, Kak
npaBuno, NPUMeHsITb BypoHabuBHbIE CBan 1 3anorHeHHble 6eTOHOM CBan-0600YKu.

[nsa 6ypoHabmBHbIX CBali hyHOAMEHTOB MOCTOB 3aLUMTHLIN Cron 6eToHa JomkeH ObiTb He MeHee 10 cM.
B 30He BO3OENCTBUA MONOXUTENbHBLIX TEMMepaTyp (He MeHee YeM Ha 0,5 M HKe ypOBHSA CE30HHOIO MPOMEpP3aHus
rpyHTa MMM NOAOLWBbLI NeAsSHOro MOKPOBA) MOXHO MPUMEHSATb CBau MobbiXx BUAOB 6e3 orpaHMyeHuidi no YCroButo

MOPO30CTOMKOCTM GeToHa.

7.13. Mpwn paspaboTke npoekTa CBalHbIX (PYHOAAMEHTOB HEOBGXOAMMO YUMTbIBATL BO3MOXHOCTb NModbemMa (Bbinopa)
NMOBEPXHOCTU FPyHTa Npu 3abuBKe CBal, KOTOPLIN, KaK NPaBKo, MOXET NPONCXOAUTL B CrydasnX, Koraa:

a) nnowanka cTpouTenbCTBa CriOXeHa MNbleBaTo-MUHUCTBIMUA TPYHTaMU MArKOMMAacTU4HON 1 TeKyLIeI'IJ'IaCTI/ILIHOVI
KOHCUCTEHLMIA UM BOOAOHACILLEHHLIMU MbINeBaTbIMM 1 MENKUMM Neckamu;

6) norpy>xeHne cBaii NPON3BOAUTCH CO AHA KOTNOBaHa;

B) KOHCTPYKUMSI CBaAMHOTO (oyHAaMeHTa NpUHATa B BUAE CBANHOIO MOMS UMM CBalHbIX KYCTOB NPU PacCTOSIHAM Mexay
WX KpanHUMmn cBasiMn meHee 9 M.

CpeaHee 3HayeHne nogbemMa noBepxHOCTH rpyHTa h, M, crieayeT onpeaensTs no gopmyne

Yy
h=k—, (3
e
rae k - kosdpuumeHT, npuHMMaemblin paBHbiM  0,5-0,7 B 3aBUMCUMMOCTM OT CTEMEHU BNAaXHOCTU [PYHTa,

CcooTBeTCTBEHHO pasHon 0,9-1,0;

3
VP - 06bem Bcex cBai, MorpyKaembix B rpyHT, M ;

A, -nnowanb 3abuBkv cBail N NnoLaab AHa koTroBaHa, M

8. OCOBEHHOCTU NPOEKTUPOBAHUA CBANHbIX ®YHOAMEHTOB B MPOCALOYHbIX
FPYHTAX

8.1. TlMpumeHeHVe CBaliHbIX (PyHOAMEHTOB B YCMOBUSIX MPOCAZOYHbIX FPYHTOB [OSMKHO 6biTb 060CHOBaHO
TEXHUKO-3KOHOMUYECK/M CPaBHEHWEM BO3MOXHbIX BapWaHTOB MPOEKTHbIX PEeLIeHUi A CBalHbIX (YHOAMEHTOB U
(hyHAaMEHTOB Ha eCTECTBEHHOM OCHOBaHWU.

I'IpoeKTMpOBaHme CBaWHbIX beH,ElaMeHTOB B FPYHTOBbLIX YCIOBUAX Il TNa no npocago4YHOCTU OOJTMKHO BbINONMHATLCA
cneunanm3npoBaHHbIMX OpraHn3aumamMn.

8.2. |_|pl/| NHXEHEPHO-reornorm4eCcknXx Wu3bliCKaHNAX Ha CTPOUTENbHbIX Nnowaakax, CroXeHHbIX npocagoYHbIiMU
rPyHTaMu, cnengyet onpenendaTtb TUM rpyHToBbIX yCJ'IOBI/II7I C yKa3aHneM 4YacCTHbIX 1 MaKCUMaribHbIX BO3MOXXHbIX 3Ha4YeHUn
npocagkn rpyHToB OT cobCcTBEHHOrO Beca (I'Ipl/l noacblinkax - ¢ ydetoMm Beca I'IO,ELCI:II'IKVI) M BblOENATb CIOU TPyHTa, B
KOTOPbIX MOT'yT ObITb 3arr|y6r|eHb| cBaun B COOTBETCTBUU C Tpe6OBaHI/IF|MVI n. 8.4.

[nsa nccnenoBaHns rpyHTOB AOSMKHBI ObITh BbIMOMHEHbI OypeHne CKBaXkMH U nNpoxodka WypdoB. PaccTosHue mexay
BblpaboTkaMM Ha3Ha4YaeTCqd B 3aBMCMMOCTU OT CIOXHOCTM WHXEHEPHO-TEONOrMYECKUX YCMOBUIA MIOLaAKA U OOIMKHO
ObITb He 6onee 50 M. B npegenax KOHTypa OTAENbHO CTOSALWEro 30aHUS UMK COOPYXXEHWUsI AOIMKHO ObiTb HE MeHee 4
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CKBaXviH, a ANS 30aHWI ¢ NnoLlaabio 3acTponkn meHee 1300 oI - 3 CKBaXXMHbI.

Ha 33CTpaVIBaeMOI7I TEePPUTOPUN OOIKEH ObITb TWwaTenbHO nyyeH rmuporeonormqecmm PeXnm noas3emMHbIX BOA U OaH
NPOrHO03 BO3MOXXHOIO €ro naMmeHeHusa npu akcnryatauum npoekTupyemMblX U CyLLeCTBYHOLLNX 30aHUA 1 coopy>|<eH|/||7|.

DdU3nKo-mMexaHmyeckme, B TOM 4ducne NPOYHOCTHbIE U ,EledDOpMauMOHHble XapakTepUCTukn npocadoyHbiX U OPYyrux
BMOOB MPYHTOB, M3MEHAKLMNX CBOU cBOMCTBaA npn 3amMavnBaHUK, OOJKHbI onpeaendaTbCA Ana COCTOAHUA I'Ipl/lpO,ClHOI7I
BNa*XHOCTW Npu NOJTHOM BOAOHACbILWLEeHNN.

8.3. MNpu npoekTMpoBaHUM CBaiHbIX PYHAAMEHTOB B MPYHTOBbLIX ycroBuax |l TMna no npocafoyHOCTM C BO3MOXHON
npocaakow rpyHToB OT coGCcTBEHHOro Beca cBbiwe 30 CcM crnegyeT, Kak nNpasBuno, npegycmaTpuBatb MeponpusaTus no
nepesofy rpyHToBbIX ycrosui Il Tuna B | nyTeM cpesku rpyHTa unu ynnoTHeHUs npeaBapuUTenbHbIM 3amMayvBaHUEM,
3aMauMBaHMeM CO  B3pbIBOM, [PYHTOBbIMM  cBagmuM U ApyrMMu  MeTtogamu. [lpy  COOTBETCTBYHOLLEM
TEXHUKO-3KOHOMMYECKOM O0OOCHOBaHWMM yKa3aHHble Crnocobbl AOMmMKHBI obecneuvBaTb yCTpaHeHue Npocafkv rpyHTOBOWM
TOMNLWWM OT ee COOCTBEHHOrO Beca B npefenax nrowaan, 3aHMMaeMon 34aHNeM UM COOPYXEHWEM, U Ha PacCTOSIHUN,
paBHOM MOMOBMHE NPOCaA0YHON TOSLLUM BOKPYr HEro.

8.4. CpaliHble hyHOAMEHTbI Ha TEPPUTOPUAX C NPOCAAOYHBIMM TPYHTaMK NPU BO3MOXKHOCTW 3aMayMBaHusl FPYHTOB
crieqyeT NPUMEHSITb B Cryyasix, Koraa BO3MOXHA Npope3ka CBasiMv BCEX CMOEB NPOCAA0YHbIX U APYrnX BULOB MPYHTOB,
NMPOYHOCTHbIE U AeOPMaLMOHHbIE XapaKTEPUCTUKA KOTOPbIX CHUXKAKTCA NpU 3aMayvBaHuu. HukHMe KoHUpbl cBai
JOMxHbl BbITb 3arnybneHbl, Kak MpaBWMo, B CKamnbHblE FPYHTbl, MEecYaHble MMOTHble W CPegHEen MnoTHOCTU,

MbiNeBaTo-MUHUCTLIE TPYHTLI C NOKasaTeneM TeKydecTu B BOAOHAchIleHHoM coctoshum [ < 0,6 Ana scex snaos
ceaii B rpyHToBbIX yoroeusax | tuna, Jp <04 pana sabueHeix ceait u T <02 ana 6ypoHabueHelx cait npw

S5l g =5, B rpyHTOBbIX ycnosusix Il Tuna, Iy <0,2 nnsa 3abuBHbix cBat 1 J; £0 Ans GypoHabuUBHLIX cBal Mpw

S5l =5y B rpyHTOBbLIX Yernosusx Il Tuna (roe 54,g - npocajka oT COGCTBEHHOTO BECa MPyHTa C y4ETOM MOACHINKM

UInn Opyrovi Npurpy3ky ero NoBepXHocTu). 3arnybneHne cBai B yKadaHHbIe FPYHTbI AOIMKHO Ha3Ha4yaTbCs Mo pacyeTy Kak
HanBorbluee U3 YCNoBMSA, YTO OCadKa CBau He MPEeBbICUT MpedenbHylo ocadky 5, , W U3 ycnosus obecnedeHus
TpebyemoW HecyLle CnocobHOCTU CBaM.

Mpumevanns: 1. Ecrnn npopeska yka3aHHbIX TPYHTOB B KOHKPETHbIX Cy4Yasx 3KOHOMUYECKMU HeuernecoobpasHa, To B
FPYHTOBbLIX yCNoBMSAX | Tna no nNpocagoyHOCTV ANns 34aHun U coopyxenun lll knacca gonyckaeTcs YCTPOMCTBO cBan
(xpome cBan-o6ornoyek) ¢ 3arnybrneHMeM HWKHUX KOHLOB He MeHee YyeM Ha 1 M B CIOW rpyHTa C OTHOCMTENbHON
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npocagoyHocTblo &4 < 0,02 [fpy paBneHum He meHee 300 kMa (3 kre/ M ) U He MeHee [AaBrneHus,

COOTBETCTBYHOLLEro gaBJ1€HUo OT cobCcTBEHHOrO Beca FPYHTA N Harpys3ku Ha ero I'IOBerHOCTI/I] npu ycrnosuu, 4YTo B 3TOM
cny4vyae obecneunBaeTcs Hecylaa crnocobHoCcTb cBaw, a CyMMapHble 3Ha4yeHuda BO3MOXHbIX NMpPOCadoK M 0OCagokK
OCHOBaHuMA He npesBbllaloT npenerbHbIX 3HaYeHUNn Ons 30aHusa u COOpYyXeHuna npu HepaBHOMEPHOM 3amMa4vnBaHUU

TPYHTOB.

2. CBamn-KONMOHHbI OOHO3TaXHbIX 3aaHui |l knacca B rpyHTOBBLIX YCNOBUAX | TMNa AonyckaeTcs onupaTth HUKHUMU
KOHUaMM Ha rpyHTbl ¢ £, 2 002, ecnu Hecyllasa cnocobHOCTL CBail MOATBEPXKAEHa UCTbITAHNAMU.

8.5. B cnyyae, ecnm no pesynbTatam MHXKEHEPHbIX U3bICKAHWI YCTAHOBIEHO, YTO MOrPY)XeHWe 3abMBHbLIX CBail B
NpocaoyHble TPYHTbI MOXET ObiTb 3aTPyAHEHO, B MPOEKTe AOMKHO ObiTb MPeayCMOTPEHO YCTPOWCTBO JNAEPHbLIX
CKBaXWH, AMaMeTp KOTOpbIX B FPYHTOBbLIX ycrnoBuax | Tuna cnefyeT HasHayaTb MeHee pa3mepa ceyeHus ceau (oo 50
MM), @ B TPYHTOBbIX ycrnoBusix |l Tmna - paBHbIM eMy unu meHee (8o 50 mm). B nocnegHem cnyyae nuaepHble CKBaXKMHbI
He JOSMKHbI BbIXOAUTL 3@ Npeaenbl NPpocefaroLLen ToMLWwu.

8.6. PacueT cBan, NPUMEHAEMbIX B TPYHTOBbLIX YCITOBUAX | Tnna, cnegyet Nnpon3BoAnTb B COOTBETCTBUM C yKa3aHUAMA
pasa. 461 pekoMeHOYyeMOoro npunoXxeHus 1c Y4€TOM TOro, 4YTO CONPOTUBIEHNA TPYHTOB NOA4 HMKHUMWU KOHLaMn R v Ha

GOKOBOWM MOBEPXHOCTU fz cBam (cm. Tabn. 1, 2 u 7), koacpduumeHTbl nponopumoHaneHocT K mn a (cm.
pekomeHgyemoe npwuroxenue 1), Mogynb gedopmaumm E, yron BHYTpEHHEro TpeHus i W yaenbHoe cuenneHue C
OOIMKHbBI ONPEeaenATLCA NPU YCNOBUSX:

a) €CInn BO3MOXXHO 3aMadnBaHue rpyHTa - To npuv noJyIHOM BOAOHAChILWEeHUN rpyHTa, npu 3TOM pac4yeTHble Tabnu4yHble
XapakTepuctuku criegyetT npuHMMaThb Npu nokasaTtene Teky4ecTn, onpeaendaemMom no (bopMyne



09w,
—_— -
r

- _¥s
Ip e (31)
i Wp
rae e - KoadPULMEHT NOPUCTOCTU rPYHTa NPMPOLHON NNOTHOCTH;
3 3
‘¥, - YOenbHbii Bec Boabl; ¥, = 10kH/M  (171c/M  );

3 3
“¥, - yAenbHbI BeC TBepAbix yactuy, kH/ M (tc/ M );
My, W - BNaXHOCTb rpyHTa Ha rpaHuLe packaTbiBaHUs 1 Ha rpaHuLe TEKYH4eCT! B AOMAX eANHNLbI;
ecnu no dpopmyne (31) Iy < 0.4, cnenyer npunumats I =04,

6) ecnn 3amMaunBaHMe rpyHTa HEBO3MOXHO - TO Mpu BraxHocT W u nokasatene Tekydectm [  rpyHTa B

npupoaHoM coctosHum (korga W <M, . npuHumaetca Wp ).

8.7. Hecywas cnocobHOCTb CBail B BbILUTAMINOBAHHOM JIOXeE, NMPUMEHSIEMbIX B TPYHTOBLIX YCNOBUsiX | TMNa, AOmMKHA
HasHa4yaTbCsl B COOTBETCTBUM C TpeboBaHNAMM N. 4.4 kak Ans 3a0MBHbIX CBal C HAKMOHHBLIMW IPaHAMK NpKU cOBnoaAEHUN
OOMNOMHUTENbHBIX TPEOOBaHUI, M3MNOXEHHDBIX B M. 8.6.

8.8. Hecywwyo cnocoGHOCTb CBali, MPUMEHSIEMbIX B TPYHTOBBLIX YCNOBUAX | Tna, no pesynbTataMm MX CTaTU4ecKuX
UCMbITaHWUI, NPOBEAEHHbIX C NTOKaNbHbIM 3aMayvBaHMEM rpyHTa B npeaenax Bcen AnvHel ceam cornacHo NOCT 5686-78,
crneayeT onpenensTb B COOTBETCTBUM C TpeboBaHnsaMK pasa. 5.

B FPYHTOBbIX YCITOBUAX | TMna Nnpun HannM4ynn onbiTa CTpouTenbCTBa Ha 3aCTpa|/|BaeM0|7| TeppuTopun N pes3ynbTaTtoB
paHee BbINOJIHEHHbIX CTaTU4YeCKUX MCMNbITaHUN CBal B aHanorMyHbIX yCnoBuax ucnbliTaHUA cean gonyckaetca He
npon3BoanTb.

He gonyckaeTcs onpeaensts HECYLLYO CnocoBHOCTL CBal M cBain-060Mo4eK, yecTpansaembiX B MPOCaAoYHbIX IPYHTaXx,
MO AaHHLIM PEe3ynbTaToB UX ANHAMUYECKAX UCTIbITAHUIA, a TakKe OnpeaensTs pacyeTHbIe CONPOTUBEHNS NMPOCaA0UHbBIX

FPYHTOB NoA HWXHUM KOHLOM R n Ha GokoBoi NOBEpPXHOCTN CBan _jf.!- Nno AaHHbIM pe3ynbTaToB MNOJieBblX MCMbITaHU

3TUX TPYHTOB 30HAMpPOBaHMeM. CTaTuyeckoe 30HAMPOBaHUE OOMYCKAeTCs MPUMEHSTb HKe rpaHuLlbl NPoCcanoyHomn
TOrLWM Npu BbIGOpE CrOEB IPyHTa A4S ONMpPaHUs CBall B COOTBETCTBUM C M. 8.4.

8.9. B rpyHTOBbLIX yCrnoBusaXx | TMna nMOMUMO CBaK, yKasaHHbIX B pasg. 2, crnegyeT Takke MPUMEHSITb HabuBHble
OGETOHHblE W Kene3obeToHHble CBau, yCcTpamBaeMble B MNPOOYPEHHbIX CKBaXkMHax C 3aboem, yYnNnoOTHEHHbIM
BTpamMboBbIBaHNEM LeGHs Ha rmybuHy He meHee 3d (rae d -anamMeTp CKBaXWHbI).

B FPYHTOBbLIX YCITOBUAX Il TMNa pekoMeHayeTCcA NpuMeHATb CBaun C aHTI/I(pr/IKLlI/IOHHbIMI/I NOKPbITUAMU, HAHECEHHbIMU
Ha 4acCTb CTBOJ1a, HaXo4ALWYKCA B npegenax npoce,ualoLu,eﬁ TOnLwM.

8.10. CBaun no Hecyllel cnocobHOCTU FPYHTOB OCHOBaHMS B FPYHTOBLIX ycroBusx Il Tuna cregyet paccuuTtbiBaTth
MCXOASA U3 YCIoBUS

i
Nﬁg'?’c*pﬂ: (33

roe N - pacyeTHas Harpyska, kH (TC), Ha ofHy cBalo, onpegensemMas Npy NPOEKTUPOBaHUM CBaMHbIX (DyHOAAMEHTOB
30aHUIN U COOPY>KEHWUN;

Fy - Hecywas cnocobHocTs, kKH (T¢), onpeaensiemas B COOTBETCTBUAW C M. 8.12;
¥ - K0adhULUMEHT HaaeXHOCTU, MPUHMMaEMbIN No ykasaHusam n. 3.10;

¥, - kKO3(HMLMEHT ycnoBuii paboTkl, 3Ha4eHMe KOTOPOro 3aBMUCUT OT BO3MOXHOIO 3HAYeHVst NPOCaaK/ rpyHTa



5.0 nNpu s, =5em ¥, =0,npu s 225, F. = 0,8, ANA NPOMEXYTOUHbIX 3HAYEHU 5 ¥, oOnpenensercs
MHTepnonaunen;

Pn - oTpuuartenbHaa cuna TpeHud, onpeagendaemMmada B COOTBETCTBUM C M. 8.11.

anMeHaHMHZ 1. S3HayeHne lE; crneayet onpenendTb, Kak npasuno, AnA NomHOCTbO BOAOHACHILLEHHOIo rpyHTa (I'Ipl/l
BO3MO>XHOM 3aMa4vnBaHUN rpyHTOB CBery). B Ccnyvyae 3amMa4vnBaHuUA TPyHTOB CHU3Y (I'Ipl/l nogbemMe ypoBHA NMNOA3EMHbIX

BO,Cl) oTpuuaTtenbHaa cuna TpeHus AE:; onpenendeTca And royHToB I'IpVIpO,D,HOVI BIMAXXHOCTHW.

2. Mo npoyHoCTM MaTepuana cBau AOMKHbl ObITb paccuMTaHbl Ha Harpysky N + F, (Npu 3amaumBaHWW rpyHTOB

ceepxy) unn M+ Fn  (Npu 3amMaumMBaHum rpyHTOB CHU3Y), AENCTBYIOLLYIO Ha mMybuHe kg (cm.n. 8.11).

8.11. OTpnuatenbHas cuna TpeHnss F, B BOAOHACHILWEHHbIX TPyHTax U F n B rpyHTax MpupoAHOA BNaXHOCTH,

Jencteylowas Ha OGOKOBOM MNOBepxHOCTM cBau, kH (TC), MpuHMMaeTcs paBHOW Hambonbluemy npesenbHOMY
COMPOTVBIIEHWNIO CBaW [ANUHOW  Fi Nno wucMbiTaHWAM BbidepruBarollert Harpyskon cornacHo FOCT 5686-78*

COOTBETCTBEHHO B BOAOHACHILWEHHbIX TPYHTax U rpyHTax I'IpI/IpO,D,HOIZ BIMaXXHOCTW.

[lo npoBeaeHns NCMbITaHUI Ha BbiAeprBaHue 3HaveHne F, Aonyckaetcs onpeaensits no dopMyne

hy
F, =u%a-h;-, (33)

rAe U - NepumeTp, M, ydacTka CTBOsa cBau;
2., - pacyeTHas rnybuHa, M, O KOTOPOil MPOU3BOANTCS CyMMMUPOBAHUE CUrl GOKOBOTO TPEHHSI MPOCEAAILLMX CIIOEB

rpyHTa, NPUHUMaeMasi paBHoOW MybuHe, rae 3HavyeHue Npocaaky rpyHTa oT AencTenus cobcTBeHHOro Beca pasHo 0,05 wm;
3HaYeHue Npocagkn rpyHTa OCHOBaHWS JOJMKHO ONpeaensaTbCa B cCOOTBETCTBMN € TpeboBaHusammn CHulM 2.02.01-83;

2
¥ - pacyeTHoe comnpoTviBneHue, kla (tc/ M ), onpenensemoe fo rmyéuHbl h = 6 M no opmyne

T ={glEEr +C ], (3

30ecb & - KO3a(dUUMEHT BOKOBOroO AaBMeHUs, NPUHNMaeMbI paBHbiM 0,7;

Pr.Cf - PACHETHbIE 3HAYEHNA YrNa BHYTPEHHEro TPEHNA 1 yOernbHOro cuenneHnsa, oCpeaHeHHbIE Mo rny6|/|He .33”-_ n

onpepensiemMbie B cootBetcTBMM ¢ TOCT 12248-78 no metody KOHCONMUAMPOBAHHOIO APEHWPOBAHHOIO cpe3a: npu
rmybuHe &a < h<h; 3Ha4YeHWEe T; NPUHMMAETCA NOCTOAHHLIM N PaBHLIM 3HAYEHUIO T;  Ha IMyBuHe 6 M;

2
Tzg - BEPTUKANbHOE HaNpshkeHne oT COGCTBEHHOTO BeCa BOAOHACILUEHHOTO rpyHTa, Klla (Tc/ Moy,

.i’!!- - TONLWWMHA, M, i-ro CNos NpocagoYvHOro rpyHTa, ocedaroLLero Npy 3amMmadmBaHnm 1 cornpukacarLwerocs ¢ GokoBoNn
NOBEPXHOCTbLHO CBaW.

8.12. Hecyulyto cnocobHocTs Fj, KkH (TC), cBan, paboTaloLmx Ha CXUMAIOLLYIO Harpysky, creayeT onpeaensrb:

a) no pesynbTataMm CTATUHECKAX WUCTbITAHWUA CBal C NOKanbHbIM 3amMauMBaHUEM - KaK PasHOCTb MEXOY HecyLlien
CNOCOGHOCTBIO CBall ANMHOM {  Ha BAABMMBAIOLLYIO HArPy3Ky M HECYLen CrocoGHOCTbIO CBal ANWHOW hgp  Ha
BbIOEPIMBAIOLLYIO HArpysKy;

6) pac4yeToM B COOTBETCTBUU C YKa3aHUAMM M. 868 YCNoBUAX NOJTHOro BOAOHACbILWEeHUA rPYHTOB B npenenax croes



TPyHTa HUXe rmybuHbl Fj.

8.13. MpoBeaeHne cTaTU4ECKMX UCMbITaHWI CBal B rpyHTax Il TMNa no npocagoyHOCTM sABnsSieTca 06s13aTeNbHbIM.

8.14. [1nsi 0c0B0 OTBETCTBEHHbBIX COOPY)XEHWUIA U NMPU MACCOBOW 3aCTPOMKE B paioHax C HEN3YYEHHbIMU FPYHTOBLIMM
yCnoBusiM/A criefyeT MPOU3BOAUTL WCTbITAHUS C ANUTENbHLIM 3aMayvMBaHMEM OCHOBaHUS OO MOJHOMO MPOSIBEHUs
npocafok Mo nporpaMMe, paspaboTaHHOM [Nsi KOHKPETHbIX YCMOBUIA C MNPUBMEYEHVWEM CreLManv3vpoBaHHOM
Hay4HO-MCCnenoBaTeNbCKOWM OpraHu3auum.

8.15. Ecrin Ha 60KOBOW MOBEPXHOCTU CBal BO3MOXHO MOsIBIEHNe OTpuLaTENbHbIX CUM TPEHUS, TO 0CaaKy CBaNHOTO
dyHOameHTa U3 BUCAYMX CBail cneayeT OnNpefenaTb Kak ANs YCNOBHOMO (dyHAameHTa, KOTOpbIM MpuHMMaeTcs
OrpaHN4eHHbIM € GOKOB  BepTUKaNbHLIMWA  MNOCKOCTAMA, OTCTOSLUMMUA  OT HapyXHbIX rpaHel KpawHuUX psgoB
BEpTVKarbHbIX CBAN HA PACCTOSHUN Fyy fECP [Tmi / 41, TA€ hyy - PACCTOsSHME OT HUKHErO KOHLA CBau A0 MyGUHbI

Bl 5 @Iime - TOXe, 4To B hopmyne (29), onpeaensemoe B NpeAenax crioes Ha rmybnHy Hyy .

Mpu noacyeTe Harpy3ok K COBCTBEHHOMY BECY YCNOBHOTO pyHAAMeHTa AOSMKHbl ObiTb A06aBMneHbl oTpuuaTenbHble
(HeraTVBHbIE) cUMbl TPEHUS, onpeaeneHHbie no dopmyne (33) Npu NnepumeTpe U, M, PaBHOM NEPUMETPY POCTBEpKa B
npeaenax ero BbICOThl M NEPUMETPY KycTa MO HapYXHbIM rpaHsiM CBaiA.

8.16. OnpepeneHne HepaBHOMEPHOCTM OCafOK CBaMHbIX (DyHOAMEHTOB B MNPOCAOOYHbLIX FPyHTax AN pacyeTta
KOHCTPYKUMIA  30@HUA U COOPYKEHWA  LOIDKHO  MPOU3BOAMTECA C  YY4ETOM  MPOrHO3UPYEMbIX  U3MEHEHWUN
rMapOoreoIorMyecknX yCrioBui NoLiaan 3acTporiki 1 BO3MOXHOrO Hanbonee HeGNaronpusiTHOro BUAA U PacrosioXeHns
MCTOYHUKA 3aMavnMBaHMs MO OTHOLLEHUIO K pacCYnTbiBaeMoMy (DYHAAMEHTY UITM COOPYKEHUIO B LIESIOM.

8.17. B rpyHTOBbIX YcnoBusx |l Tuna B cnyyae, korga BO3MoXHa Npocazka rpyHTa oT cCo6CTBEHHOro Beca, NPUMEHEHNE
CBalHbIX (DYHAAMEHTOB He UCKoYaeT HeOOXOAMMOCTU BbIMOSTHEHUS BOAO3ALLUMTHBIX MeponpusaTvui. Mpn 3Tom JomkHa
OblTb Takke MpedycMOTpeHa paspeska 3[4aHuii ocagoudHbiMM  WBamMum Ha Onok npocTon  KoHdwurypauwun. B
NPOM3BOACTBEHHbIX 30aHNSAX MPOMBILMEHHBIX NPeanpuaTMin, obopynoBaHHbIX KpaHaMu, KpoMe TOro, AOSKHbl ObiTb
npeaycMoTpeHbl KOHCTPYKTVMBHBIE MepPOnpusaTUs, obecrneynBarolume BO3MOXHOCTb PUXTOBKM MOAKPaHOBLIX NMyTen Ha
yOBOEHHOE 3Ha4YeHWe pacyeTHOW OCafku CBavHbIX (DYHOAAMEHTOB, HO HE MeHee MOSIOBUHbLI NPOCaAKW rpyHTa oT
cobcTBEHHOrO Beca.

8.18. MNpun npocagkax rpyHTa oT cobcTBeHHOrO Beca bonee 30 cm crieqyeT yumTbiBaTh BO3MOXHOCTb FOPU30HTamNbHbIX
nepemeLleHnii cBariHbIX (OyHAAMEHTOB, NOMNaJaroLLIMX B Npeaerbl KPUBOSIMHENHOW YacTy NPOCago4qHO BOPOHKU.

8.19. B rpyHTOBbLIX ycnosusx |l TMna npy onpegeneHny Harpysok, AeCTBYIOLUMX Ha CBalHbI OyHAaMeHT, cnegyeT
Y4UTbIBaTL OTPULATENMbHBIE CUIbl TPEHUSA, KOTOPblIe MOTYT MOSIBASATLCA Ha PaCMONOXEHHbIX Bbille MOAOLBLI CBaHOIO
pocTBepka GOKOBbIX MOBEPXHOCTAX 3arnybneHHbIX B TPYHT YacTen 30aHUsS Ui COOPYXKEHMS.

8.20. MNpn NpyMeHeHUn CBalHbIX PyHOAAMEHTOB MNaHMPOBOYHbIE MOACHLINKU FPYHTOB Oornee 1 M Ha TeppuTopusx,
CMOXeHHbIX NPOCaA0oYHbIMU FPYHTaMK, A0MNYyCKalTCa TOMNbKO Npu cneuyansHOM 060CHOBaHNM.

8.21. lMpy NpoekTMpoBaHUN CBaNHBLIX (HYHAAMEHTOB, yCTpaMBaeMblX B FPYHTOBbIX ycrnosuax |l Tuna, koadduuneHT
HafleXXHOCTU MO HA3HAYEHUIO He YYUThbIBaeTCS.

9. OCOBEHHOCTU NPOEKTUPOBAHUA CBAUHbIX ®YHOAMEHTOB
B HABYXAIOLWKUX TPYHTAX

9.1. lMpu NpoeKTMpOBaHWM CBaiiHbIX (PyHAAMEHTOB B Habyxalolmx rpyHTax AOMycKaeTcs mpedycMaTpuBaTth Kak
MOJTHYIO NMPOPE3Ky CBasiMy BCEN TOMLLM HabyXatoLLMX rPYHTOB (C ONMMPaHUEM HIDKHUX KOHLIOB Ha HeHabyxatowwme rpyHTbl),
Tak U YaCTUYHYIO NMPOPE3KY (C ONMPaHMEM HIDKHUX KOHLIOB HEMOCPEACTBEHHO B TOMLLE HAabyXatoLmMX FpyHTOB).

9.2. PacyeT cBanHbIX (hyHOAMEHTOB B HabyxarwLMX rpyHTax crnegyeT Npov3BOAUTL MO NpedenbHblM COCTOSHUSAM B
COOTBETCTBUM C TpeboBaHusMW, NpuBedeHHbIMM B pasd. 3-6. IMpu pacyete cBalHbIX OyHAAMEHTOB B HabyxaroLwmx
rpyHTax no AedopmMaumsam OMKeH Takke BbINOMHATLCSA AOMNOMHUTENbHBIN pacyeT No onpeaeneHuio nogbema ceam npu
HabyxaHuK rpyHTa B COOTBETCTBUM C TpebGoBaHnamu nn. 9.4-9.6.

9.3. MNpu pacyeTe cBalHbIX PyHOAAMEHTOB B HAabyXatoLMX rPYHTaXx Mo Hecyllein CNoCOGHOCTM 3HAYEHNS pacyeTHbIX
COMPOTVBIIEHWIA HabyXatoLLWX TPYHTOB MOA HMXXHUM KOHLIOM R 1 Ha 6oKkoBOI NoBEpXHOCTU f;  CBaW Un cBan-0605104km



OOIMKHbI MPUHUMAaTbCA Ha OCHOBaHUMUN pe3ynbTaToOB CTaTUYECKUX MCMbITaHUN CBal M CBan-lWITaMroB B H36yX3POLU,VIX
rPyHTax ¢ 3aMmavmBaHMeEM Ha CTpOI/ITeJ'IbHOIZ nnowaake nnu npunerarnwmx K Hen TEeppPUTOPUAX, UMEeLLNX aHanorm4Hble
FPYHTbI. I'Ipvl OTCYTCTBMN KO BpeMeHU NPOeKTUpoBaHUA CBalHbIX (*JyHﬂaMeHTOB pe3ynbTaTtoB YKa3aHHbIX CTaTU4YECKUX

ncnbITaHUn pac4yeTHOe conpoTuBiieHne Ha6yxarou_u/|x FPYHTOB nNoa HWMKHUM KOHLIOM R n Ha GokoBoMn NOBEPXHOCTU _f!-

cBal 1 cBaii-06onoYek gnameTpoM MeHee 1 M gomnyckaeTcs npuHUMMaTb no Tabn. 1, 2 u 7 kak aAns HeHabyxaroLmx
TPYHTOB C BBEAEHMEM [OMONHUTENbHOMO KoadduuneHTa ycnoswidi paboTbl rpyHTa . = 0.5,  yuuTbiBaemoro

HE3aBMCUMO OT APYrnx KO3hhMUMEHTOB YCNOBUIA paboTbl, NpMBEAEHHbIX B Tabn. 3 n 5.

9.4. MNoabem h.sw,p: M, 3aGMBHbIX CBal, NOTPYKEHHbIX B NpeaBapuTenbHO NPoGypeHHble NMMAEPHbIE CKBaXKUHBbI,
HabUBHbIX CBall Ge3 ylMpeHUsi, a Takke CBal-0GONoYeK, He Npopesalolyx Habyxatollylo 30HY FpYHTOB, creayet
onpeaensiTb no hopmyre

, 0000w
Hsw,p = (sw =g, )8+ sy, p - —— N, b))

roe h.::w - No4beM NOBEPXHOCTU Ha6yxa}0Lu,ero FPyHTa, M;

Bl s, p - NOABEM CIOS FPYHTA B YPOBHE 3ANIOXKEHNS HIKHErO KOHUA CBail (B Crydae npopesku Habyxatowiero rpyHTa

hlsw’p =0), m;

£, - koadpmumeHTLl, onpedensiemMble no Tabn. 17, npu atom &2  saBucuT oT nokasatensa ™ | koToplit
XapaKkTepuayeT yMmeHblueHne pfedopmaumm Mo rmybvHe maccuBa npyu HabyxaHuM TpyHTa W NpUHMMaeTcs Ans

1 1 -1

HabyxaroLWwmx rnvH: capmatckmx - 0,31 M~ |, apanbckux- 0,36 M~ © xBanblHCKMX - 0,42 ;

U - NepuMeTp CBau, M;
N - pacyeTHasi Harpy3ka Ha cBato, kH (Tc), onpefeneHHas ¢ kK03hOULMEHTOM HAZEXHOCTM MO Harpyske ¥f = 1
MpenernbHble 3Ha4eHUs Nogbema COOPYKEHUN, a Takke 3HadYeHne Noabema NoBepxXHOCTU Habyxarowero rpyHTa b,

1 NO4bEMA CIOSl TPYHTa B YPOBHE PAaCMONOXEHUS HUXKHUX KOHLOB CBal hsw, p CneayeT onpefensiTe B COOTBETCTBUN C
TpeboBaHuammn CHulM 2.02.01-83.

Tabnuua 17
rny6uHa nor HUS - m.
e Czaﬁ,?/lwe KoacpcpmumenT L2 npu sHauenmax i M ! Koag)qwlu,me;T
M /kH (M /1c)
0,2 0,3 0,4 0,5 0,6
3 0,72 0,62 0,53 0,46 0,40
4 0,64 0,53 0,44 0,36 0,31 1,5(15)
5 0,59 0,46 0,36 0,29 0,24 1,1(11)
6 0,53 0,40 0,31 0,24 0,19 0,7(7)
7 0,48 0,35 0,26 0,20 0,15 0,5(5)
8 0,44 0,31 0,22 0,17 0,13 0,4(4)
9 0,40 0,27 0,19 0,14 0,11 0,3(3)
10 0,37 0,24 0,17 0,12 0,09 0,2(2,5)
11 0,34 0,21 0,15 0,10 0,08 0,2(2)
12 0,31 0,19 0,13 0,09 0,07 0,1(1,5)

9.5. MNpu npopeske cBasMy HabyxatloLWMX CIOEB rpyHTa 1 3arnydneHumn nx B HeHabyxaroLime rpyHTbl MO4bEM CBaHOTO
dyHOameHTa BygeT npakTUYecKkn NCKIYeH Npu cobnogeHnn ycrosus



F
N2, -2 (36

i

roe F., - paBHOgeWcTBYIOLIAA pacqeTHbIX cun nogbema, kH (Tc), AercTBYOLMX Ha BOKOBOW MNOBEPXHOCTU CBau,
onpegensiemMasi no peaynbTaTtam UX NMofeBbIX MCMbiTaHWI B HABYyXatoLMX rpyHTax Uiy onpegensiemas ¢ UICnosib30BaHNEM
OaHHbIX Tabn. 2 ¢ yyeToM ko3 pMLIMEHTa HAAEKHOCTM MO Harpy3ke A5 cun HabyxaHusi rpyHTa ¥f= 1.2,

Fg, - Hecywas cnocoBHocTb, kH (TC), yyacTka CBaW, PAaCrONOXEHHOro B HeHabyxalolem rpyHTe, npu
[ENCTBUM BblAEPTVBaOLLMX HAarpy3oK;

¥ -TO Xe, 4To B chopmyne (2).

9.6. MNMogbem cean anameTpom Gonee 1 M, He Npope3arLLnX HabyxaroLme Crnov rPYHTA, AOIMKEH ONpeaenaTbCa Kak
Ana yHAaMeHTa Ha eCTeECTBEHHOM OCHOBaHWMM B COOTBETCTBUMM C TpeboBaHuamm CHul 2.02.01-83. Mpu atom nogbem
CBaM C YLUIMPEHNEM [OJDKEH OnNpeaensaTbCs Npyu AeNCTBUM Harpy3ku ¥,  paBHON:

Fy =N+y Vg — B, (37)

roe M,F., -ToXe,u4To B chopmyne (36);
3 3
¥if - pacyeTHOe 3HaueHMe yaenbHoro Beca rpyHTa, kH/k M (tc/ ML );

¥

3
g - OObEM rpyHTa, MPensiTCTBYIOLMA MOAbEMY CBau, M u npuHMMaeMblil paBHbIM 0GbEMy rpyHTa B
npegenax paclUMpsItOLLErOCs YCEYEHHOTO KOHYCa BbLICOTOM h C HWXHUM (MEHbLUMM) AMAMETPOM, PaBHbLIM AUAMETPY

ywmpeHus d, a BepxHUM auametpom « =h+d (3gmecb h - paccTosiHMe OT NMPUPOAHON MOBEPXHOCTU TPyHTa OO
cepeauHbl YILMPEHNUS CBau ).

9.7. MNpu NPOEKTUPOBAHUM CBaiiHbIX (DYHAAMEHTOB B HabyxatoLyx rpyHTax Mexay NMOBEPXHOCTbIO IPYHTa U HWKHEN
MIOCKOCTbIO POCTBEPKA JOMMKEH ObiTb NpedycMOTPEH 3a30p pa3MepoM, paBHbIM UK Goree MakcUMarbHOTO 3HayYeHus
nogbemMa rpyHTa npu ero HabyxaHuu.

Mpu TonwwmHe crnosi Habyxalolero rpyHTa MeHee 12 M [JomnyckaeTcs ycTpauBaTb POCTBEPK, OMMpatoLLmiics
HenocpeACcTBEHHO Ha IPYHT, NpK cOBMNAEHUM pacyeTHOro ycrosust (36).

10. OCOBEHHOCTU NPOEKTUPOBAHUA CBAUHbIX ®YHOAMEHTOB HA
NMOAPABATbIBAEMbIX TEPPUTOPUAX

10.1. Tpu npoekTMpoBaHuUM CBaViHbIX (yHOAAMEHTOB Ha nogpabaTbiBaemMbliX TeppuTopusx Kpome TpeboBaHui
HaCTOSILLMX HOPM [JOMKHblI cobntogartbes Tawke TpeboBaHums CHul 2.01.09-91; npu 3TOM Hapsay € OaHHbIMU
WHXEHEPHBbIX W3bICKaHUM ANA MNPOEKTUPOBaHUS CBaliHbIX (DYHOAAMEHTOB [OMKHblI TakKe WCMOoNb3oBaTbCs AaHHble
rOPHO-TE0NOMMYECKUX U3bICKaHWI 1 cBefeHnst 06 oxuaaembix edopMaumnsax 3eMHOWM NMOBEPXHOCTH.

10.2. B 3agaHMM Ha NpPOEKTUpOBaHWE CBaliHbIX (PyHOAaMEHTOB Ha nogpabaTbiBaeMblX TEPPUTOPUAX LOIMKHbI
cofepXaTbCsl MonyyeHHble MO pesynbTaTaM MapKLWengepckoro pacdeta AaHHble 06 oxuaaemblX MakcumarbHbIX
AedopMaumax 3eMHON MOBEPXHOCTU Ha y4acTke CTPOUTENbCTBaA, B TOM 4MCNe ocefdaHue, HaKNOH, OTHOCUTESbHbIE
ropu3oHTanbHble AedopMaummn PacTHKEHNUS UMW CXaTUst, paanyc KpYBU3HBI 3eMHOW NOBEPXHOCTU, BbICOTA YCTYMa.

10.3. PacyeT cBalHbIX (DyHOAMEHTOB 3[aHUA U COOPYXEHWU, BO3BOAMMbBIX Ha MnoapabaTbiBaeMbIX TEPPUTOPUSIX,
OOIDKEH MPOM3BOAMTBLCA MO MpenenbHbIM COCTOSHUSIM Ha ocoboe coveTaHue Harpy3ok, Ha3HayaembliX C y4eToM
BO34ENCTBUIN CO CTOPOHBI AehOpMUPYEMOTO Npu NoapaboTke OCHOBAHUS.

10.4. B 3aBMCUMMOCTM OT XapakTepa COMPsKEHUS rofioB CBaW C POCTBEPKOM M B3auMoOencTsua pyHOAMEHTOB C
TPYHTOM OCHOBaHUSI B MpOLlecCCe pasBUTUS B HEM TOpPU3OHTalbHbIX AedopMauuii OoT noppaboTkm TeppuTopun
pasnuyaroTcs crnegyrowme cxeMbl CBanHbIX (OyHOAMEHTOB:



a) XKeCcTKMe - NPU XXECTKON 3afenke rofoB CBali B POCTBEPK NyTEM 3aaHKEPUBAHWUSA B HEM BbIMYCKOB apMaTypbl cBai
WNW HENOCPEACTBEHHON 3aAEMKN B HEM FONOBLI CBau B COOTBETCTBUM C TPEBOBAHMSMU, U3MOXKEHHBIMM B N. 7.5;

6) nogatnuebie - Npu YCJIOBHO-LWAPHUPHOM COMpsXXeHun cBan C POCTBEPKOM, BbINOJIHEHHOM NyTeM 3aderku ee
ronoBbl B POCTBEPK Ha 5-10 cM unn conpsXXeHna Yyepes LWOB CKOJIbXXEeHUA.

10.5. Pac4eT cBalHbIX (pyHAAMEHTOB U X OCHOBaHMI Ha noapabaTbiBaeMbIX TEPPUTOPUSX JOIKEH NPOU3BOANTLCS C
y4eToMm:

a) N3MEHeHNN (PU3NKO-MEXaHUYECKMX CBOWCTB FPYHTOB, BbI3BaHHbIX NOAPabOTKON TEppUTOPMU, B COOTBETCTBUU C
TpeboBanuamu n. 10.6;

6) nepepacnpeneneHusi BepTMKarnbHbIX Harpy3oK Ha OTAENbHbIE CBaW, Bbl3BAHHOIO HAKIIOHOM, WCKPUBMEHWEM U
yCTynoo6pasoBaHMeM 3eMHOM NMOBEPXHOCTU, B COOTBETCTBUN C TpeboBanusmm n. 10.7;

B) AOMOSHATENbHBIX Harpy3oK B FOPM3OHTaNbHOW MIOCKOCTW, BbI3BAHHBIX OTHOCUTENbHBIMUA TFOPU3OHTANbHbLIMA
AedopMaumsiMu rPYHTOB OCHOBaHUSI, B COOTBETCTBUM ¢ TpeboBaHusimu n. 10.8.

10.6. Hecyuyto cnoco6HOCTL Mo rpyHTY ocHoBaHua F,,.. kH (Tc), cBail Bcex BUAOB, paboTaloLLMX Ha CXKVMAIOLLYIO

Harpysky, npu nogpaboTke TeppuTOpUK crieqyeT onpeaensTe No gopmyne
For = Yer Py, (=3)

rae Y. - KO3MMOULMEHT YCroBuin paboTbl, YUNTLIBAOLINA N3MEHEHNE (U3NKO-MEXaHUYECKUX CBOWCTB PYHTOB U

nepepacnpeneneHie BepTvKanbHbIX Harpy3ok npy nNoapaboTke TEPpUTOpPUMW: AN CBaW-CTOEK B pyHAaMeHTax nobbix
30aHUI 1 COOPYKEHUA Yo = 1, ANS BUCAUMX CBAW B (oyHOAMEHTAX MOAATIMBbLIX 30aHUM U COOPYKEHW (Hampumep,

OOHO3TaXHbIX KAPKaCHbIX C LUAaPHUPHbBLIMU OI'IOpaMVI) Fer = D,g; 0N BUCAYMX CBal B beH,D,aMeHTaX KECTKUX 30aHUN n

COOpYXeHWi (Hanpumep, 6eckapkacHbIX MHOTOSTaXHLIX 3[aHNIA C XXECTKUMM y3riaMu, CUITOCHBLIX KOPMYCOB) ¥ .. = 1.1;

Fj - Hecywas cnocobHocTb cBam, kH (TC), onpefeneHHas pacieTom B COOTBETCTBUM C TpebGoBaHUAMM pasa. 4 nnm

onpegeneHHada no pesynbrtatamM noneBbIX ncenegoBaHnin, UCNbITaHUA CBa AMHAMUYECKOM U CTaTUYECKOMN Harpyskamu u
30HONPOBAHUA TPYHTa B COOTBETCTBUN C Tpe6OBaHVIF|MVI pasa. 5.

MpvmeyaHne. B cryyae kpyTonagawolpmx MacToB, KPOME TOro, cCriedyeT Y4YuTbiBaTb 3aBUCSLLMIA OT 3HAYEHUs!

OTHOCWTENBHOW FOPU30HTaNbHOM AeopmaLmm Fh | Mm/M, AONONHUTENb HbIiA KOI(PPULMEHT ¥ = 14(1+ 100257,

10.7. OononHuTernbHble BepTuKanbHble Harpysku 4%  Ha cBau mnv cBan-060MOYKM 30aHUIA U COOPYXKEHWH C
XECTKON KOHCTPYKTMBHOW CXeMOW crieflyeT onpefensaTb B 3aBUCMMOCTM OT PacCYETHbIX 3HAYeHWW BepTUKanbHbIX
nepeMeLleHnin CBaW, BbI3BAHHbLIX HAKMOHOM, WCKPUBIEHMEM, YCTynoobpaszoBaHMeM 3eMHON MOBEPXHOCTW, a Takke
ropu3oHTanbHbIMM AedopMaumsiMn rPYHTOB OCHOBaHWA MPW YCIOBUAX:

a) CBalHble beH,ElaMeHTbl M3 BUCSYMX CBal M UX OCHOBaHMS 3aMEHSATCA B COOTBETCTBUM C M.6.1 YCIOBHbIM
prH,ClaMeHTOM Ha eCTeCTBEHHOM OCHOBaHUW;

6) OCHOBaHWe YCINOBHOIrO (hyHAaMeHTa NPUHMMAaeTCs NMHENHO-AedopMMpYyeMbIM C MOCTOSIHHBIMK [0 ANWHE 34aHus
(coopyXeHus1) Unu BblenNeHHOro B HEM oTceka] Moayrnem AedopmMaumm 1 koadpULMEHTOM NOCTENM MPyHTa.

Onpepnenexne OONOMHUTENbHBIX BEPTUKANbHBIX HArpy30K NPOU3BOAUTCA OTHOCUTENLHO MPOAONBHOM M MOMEpeYHOn
ocen 3aanHns.

10.8. B pacyeTax CBaWHbIX beH,D,aMeHTOB, BO3BOANMbIX Ha I'IOﬂpa6aTbIBaeMle TeppuTopuax, cneayet yduUtbiBaTb

AononHUTENbHbIE YCUIMNA, BO3HUKaKOLWME B CBadxX BCrneacTtene mnx pa60TbI Ha n3rnoé noa BIMUAHUEM TOPU3OHTAlIbHbIX
nepemeu_leHMVl rPYHTa OCHOBaHWUA NMpu no,upa60TKe TEPPUTOPUN MO OTHOLUEHUIO K MPOEKTHOMY MOJ10XKEHUO cBaw.

10.9. Pac4eTHoe ropu3oHTarnbHOE MNepeMelleHne iy, MM, TpyHTa npu nogpaboTke TeppuTopun crieayet
onpeaensiTb no hopmyne

Uep =% f¥eEh X, (39)



raoe Tf Yo COOTBETCTBEHHO KO3IMMPULMEHTHI HAAEXHOCTU MO Harpyske W YCNoBuii paboTbl ANst OTHOCUTEMbHbBIX
ropu3oHTanbHbIX gechopmauuii, npuHMMaemslie cornacHo CHwulM 2.01.09.-91;

Zp - OXMA3eMOe 3HaueHUe OTHOCWTENbHON FOpPU3OHTaNbHOW [edopMauuy, onpefensemMoe Mo pesynbTatam
MapKLengepckoro pacyera, Mm/m;

¥ - paccTosHMe OT OCM paccMaTpuMBaemoil CBau 4O LEHTPasibHOW OCK 34aHus (COOPYKEHWS) C POCTBEPKOM,
ycTpauBaeMmblM Ha BCHO ANMHY 34aHWs (oTceka), M Ao 6rioka XecTKOCTU KapKacHOro 3aaHus (0Tceka) C pOCTBEPKOM,
ycTpanBaeMmbIM Mof OTAENbHbLIE KOMOHHbI, M.

10.10. CeaiiHble (hyHOAMEHTbI 30aHUA U COOPYXEHWUW, BO3BOAMMBIX Ha NoapabaTtbiBaeMbiX TEppUTOpusX, criegyeT
npoeKkTupoBaTb UCXOAA W3 YCMOBUWA HeoOXOOUMOCTM nepegayds Ha pOCTBEPK MUHUMManbHbIX YCUMUA OT CBaW,
BO3HMKAOLLMX B pesynbTaTe Aedopmanmm 3eMHON NOBEPXHOCTU.

,D,J'Iﬂ BbIMOJTHEHUA 3TOIO Tpe6OBaHVIF| HeO6X0,EI,VIMO B NpoOeKTax npeaycmMmaTpmBaThb:

a) paspesky 34aHUS WU COOPYXKEHUSI HA OTCEKN ANSI YMEHbLUEHUS BMUSAHUA FOPU3OHTaNbHbLIX NepeMeLLEeHnii rpyHTa
OCHOBaHUsi;

6) npemmMyllecTtsBeHHO Buca4vmne ceav onsd 34aHMIA n coopy>KeH|/||7| C XXEeCTKON KOHCprKTI/IBHOI?I CXEeMOW AN CHUMXXEHMUS
AOMNOJTHNTENTbHO BO3HUKAKOLWMX yCVIJ'IVIl7I B BepTI/IKaJ'IbHOIZ NIOCKOCTU OT UCKPUBITEHUA OCHOBaAHUA;

B) cBaM BO3MOXHO MEHbLUEN >KECTKOCTU, Hanpumep npuamMmatnydyeckue, KesagpaTtHOro wnm npAamMoyrosibHoro
nonepeYyHoro cevyeHnda, npudemMm cCBan MNPAMOYroJibHOrO CeYeHua cnegyeTt pacnonaraTtb MeHbLUEN CTOp0HOI7I B
npoaoNibHOM HanpaBleHUN OTCeKa 30aHuA;

F) npenmMyLecTBeHHO nogatnmBble KOHCTPYKUUKU CONPsAXXeHnA cBavi c POCTBEPKOM, yKa3aHHbl€ B . 104;

,Cl) BblpaBHMUBaHne 34aH1I C NOMOLLIbIO AOOMKpaToB UK OpPYrux BbipaBHNBAKO LLINX yCTpOI;ICTB.

I'Ipvl paspes3ke 30aHunA Unm COOpyXeHnA Ha OTCeKn Mexay HAMU B POCTBEpPKe cnenyeT npegycmartpmBatb 3a30pbl
(,El,eq.)opMaU,VlOHHble IJJBbI), pa3mMepbl KOTOPbIX onpeaendarnTCA KakK Ana HMXKHUX KOHCprKLI,I/II7I 30aHUNA 1 coopy>KeH|/||7| B

cooTBeTcTBMU ¢ TpeboBaHnamm CHulM 2.01.09-91.

10.11. CealiHble hyHAaMeHTbI criedyeT NPUMEHNATb, Kak MpaBuro, Ha nogpabaTbiBaembix Tepputopusx | - IV rpynn, B
TOM uncne:

a) C BUCAYMMM CBasiMU - Ha TeppuTopusax | - IV rpynn ans nobbix BUAOB M KOHCTPYKLMWIA 30aHWIA U COOPYXKEHWIA;

6) co cBagmmu-cTonkamm - Ha TeppuTopmsax lll v IV rpynn Ans 3gaHvm u CoopyXeHWI, NPOEKTUPYEMbIX C MOAAaTNINBON
KOHCTPYKTUBHOWM CXeMOW 3[aHNSA NPy UCKPUBIEHUM OCHOBaHWSA, a ana IV rpynnsl - Takke 1 ANS 34aHAN Y COOPYXKEHUN,
NPOEKTUPYEMBIX C )KECTKON KOHCTPYKTUBHOWM CXEMOW.

Mpumevanus: 1. NeneHve nogpabaTtbiBaeMbIX TEPPUTOPUIA Ha rpynnbl NpuHATO cornacHo CHwlM 2.01.09-91.

2. CBan-060no4kmn, HabmeHble 1 BypoBble cBan AnameTpom bonee 600 Mm 1 gpyrue BuAbl XECTKMX CBal [oMycKaeTcs
NPUMEHATL, Kak NpaBuno, TONbKO B CBalHbLIX PyHAAMEHTAaxX C NOAaTIIMBON CXeMOW Npu COMPSXEHUU UX C POCTBEPKOM

Yyepes LWOoB CKOMbXeHus (cm. n. 10.4.).

3. 3arnybneHue B rpyHT cBali Ha nogpabaTbiBaeMbiX TEPPUTOPUSIX AOIMKHO BbiTb HE MeHee 4 M, 3a UCKIHOYEHNEM
CryJyaeB ONMpaH1sl CBai Ha cKarbHbIE FPYHTbI.

10.12. Ha nogpabaTbiBaembix Tepputopusax Ik - IVK rpynn c BO3MOXHbIM 0Opa3oBaHMEM YCTYMOB, a Takke Ha
nnowagkax ¢ reoflorM4eckMMN HapyLLeHNAMU NPUMEHEHNE CBaliHbIX PyHOaMEHTOB AOMYCKAETCA TONbKO MPU Hanuyunm
crneumanbHOro o60CHOBaHUA.

10.13. KOHCTpYKUUA CONpskeHust cBar C POCTBEPKOM [AOMKHa Ha3Ha4aTbCs B 3aBUCMMOCTM OT 3HAYEHUS OXUAaeMoro
rOPU30OHTaNbHOTO MepeMeLLEHNs TPYHTa OCHOBaHUSA, NpuyeM npefenbHble 3HaYeHUs1 FOPU3OHTaNbLHOIO nepemeLleHns
[ANS CBal He AOMMKHbI NPEBbILAaTL NPU CONpsiXeHun ¢ pocTBepkom (cm.n. 10.4), cm:

2 - XecTKoM;

5 - nogaTnMBOM, YCIOBHO-LLIAPHVUPHOM;



8 - 1o xe, Yepes OB CKOJIbXXeHUA.

MpvmMeyaHne. [N CHWXEHUS 3HAYEHWA YCUNWIA, BO3HUKAKOWMX B CBasiXx W pPOCTBEPKE OT BO3AEWCTBUS
rOPU3OHTamNbHbIX MEPEMELLEHNI TPYHTa OCHOBaHWS, a Takke AN 0GecneyeHusi NMpoCTPaHCTBEHHOM YCTOWYMBOCTU
CBalHbIX (QYHOAMEHTOB 3[4aHus (COOpPYXEHUs) B LENOM CBau CBaWHOIO MOnsi B 30He [AeWcTBUSi HebombLumx
nepeMeLleHnii rpyHTa (0o 2 cM) crieqyeT npeaycMaTpyBaTh C JKECTKUM COMPSKEHWEM, a OCTanbHble - C NoaaTnuBbIM
(LLUAPHUPHBIM N CONPSPKEHNEM YEPES LLIOB CKOSbKEHMS).

10.14. CealiHble POCTBEPKMN [LOOJDKHbI pacCyYMUTbiBATbCA Ha BHEUEHTPEeHHOE pacTaXeHne U CXKaTune, a TakKkKe Ha
KpydeHune npu BO3OENCTBUN HA HUX rOpU30HTalrbHbIX OMOPHbIX peaKLu/uZ OT cBan (nonepequVl cunbl n VI3FVI63IOLU,€FO
MOMeHTa), BbI3BaHHbIX OOKOBbLIM AaBleHnem ,qe(bopMMpyemoro npu I'IO,CLpaGOTKe rPYHTa OCHOBaHUA.

10.15. MNpy NpyMeHeHnn cBaliHbIX PyHOAAMEHTOB C BbICOKMM POCTBEPKOM B OETOHHbLIX MOMax UMM APYrux XecTKuX
KOHCTPYKUMAX, YCTpavMBaeMblX Ha MOBEPXHOCTU PYHTa, crieqyeT npegycMaTpuBaTb 3a30p MO BCEMY MepUMeTpy cBau
LUMPUHOWA He MeHee 8 CM Ha BCH TOSLWMHY >KECTKOM KOHCTPYKUMW. 3a3op criegyeT 3anofiHAaTb MNacTUYMHbIMU UNn
YNpyrMmMn matepuanamu, He obpasyloLLyMmM XKEeCTKOM Onopbl 415 CBawi NPy BO3ENCTBUM FOPU3OHTarNbHbIX NepeMeLLEHNI
rpyHTa OCHOBaHUS.

11. OCOBEHHOCTU NPOEKTUPOBAHUA CBAUHbIX ®YHOAMEHTOB
B CEACMUYECKUX PAUOHAX

11.1. MNpwn NpoeKTpoBaHNM CBalHbIX PyHOAAMEHTOB B CEACMUYECKUX parioHax kKpoMe TpeboBaHWI HacTOALLMX HOPM
cnepnyeT cobntogath Takke TpebosaHusa CHul 11-7-81%; npyn aToM B 4ONONHEHNE K MaTepuanamM UHXEHEPHbIX U3bICKaHWI
ONA  MPOEKTMPOBaHWA  CBaWHblX  (PYHAAMEHTOB  OOMKHbl  OblTb  MCMONb30BaHbl  AaHHble  CEeMCMUYECKOro
MUWKPOPaNoHNPOBaHWA NoLLaAKN CTPOUTENLCTBA.

11.2. CBaliHble dhyHAAMEHTbI 30aHUA U COOPYXXEHUIN C YHETOM CEACMUYECKNX BO3LENCTBUN OOMKHBI PacCYnTbIBATLCA
Ha ocoboe coyeTaHMe Harpy3oK MO MpedenbHbIM COCTOSIHAAM nepBor  rpynnbl. [pu  3atom  HeobGxoanmo
npegycMmaTpusaTh:

a) onpefeneHve Hecyllei CrMoCOGHOCTU CBayW Ha CXKUMAIOLLYIO W BbiOEPrUMBalOLLYI0 Harpy3kM B COOTBETCTBUM C
TpebosaHusimmM pasg. 4;

6) NpOBEPKY YCTOWYMBOCTU TPYHTa MO YCIIOBMIO OrpaHWYeHusi OaBreHusl, NepedaBaemMoro Ha rpyHT GOKOBbIMU
NMOBEPXHOCTSIMU CBali, B COOTBETCTBUM C TPEGOBAHUSIMI PEKOMEHAYEMOTO MPUIOXEHUs 1;

B) pacyeT cBal MO MPOYHOCTM MaTepuana Ha COBMECTHOE AEWCTBME pacyeTHbIX YCUnuid (MPOdOSIbHOW Curbl,
n3rmbaoLLero MOMeHTa W MOMEPEYHON CUrbl), 3HAYEHWSI KOTOPbIX OMPEAEnstoTCS MO yKa3aHUsIM PEKOMEHOYEMOTO
NPUNOXeHUs 1 B 3aBUCMMOCTM OT PacHeTHbIX 3HAYEHNI CENCMUYECKNX HArpy30K.

Mpn ykasaHHbIX B NOAMYHKTAX «a» - «B» pacyeTax [OJIKHbl BbIMOMHATLCA Takke TpeboBaHMs, MpMBedeHHble B M.
11.3-11.8.

Mpumeyanne. MNpu onpegeneHnn pacHeTHbIX 3HAYEHUA CEMCMUYECKUX Harpy3oKk, OeWCTBYILMX Ha 34aHue wunu
COOpYXEHWe, BLICOKAIN CBalHbIV POCTBEPK CrieaqyeT paccMaTpyBaTh KaK KAPKACHBLIA HYXKHUA STax.

11.3. MNpu pacyeTe Hecywen CMOCOBHOCTM CBal Ha CXXUMAIOLLYIO UMW BbiAEPTUBAIOLLYHO HarpysKky Fég 3HayeHns
R W f; cnenyeT yMHOXUTb Ha MOHWXKaIOLWME KOIMMULMEHTbI YCrOBUI paBoTbl rPYHTA OCHOBAHUS ¥agl 1 Yeg2.
npuBeaeHHble B Tabn. 18.

3Hayenna R cregyeT Takke YMHOXWTb Ha  KO3hdMUMEHT ycroBuii paboTol Yegd. NPVHUMaeMbIN:
Yag3 =1npui 23 M ygq3 =09 npui <3, raef - npvBeseHHas AnvHa cBau, OMpemernsieMan Mo yKasaHMsiM

PEKOMEHAYEMOTO MPUIoXeHUs 1.

Kpome Toro, conpotuenexve rpyHta f;  Ha GOKOBOI NMOBEPXHOCTU CBaW A0 pacyeTHom mybuHbl hg  (cm. n. 11.4)
crneagyeT NPpUHUMAaTh PaBHbLIM HYTIIO.



11.4. PacyeTHas rnybuHa h gz, [0 KOTOPOW He y4MTbIBAETCSl COMPOTUBIIEHUE TPYHTa Ha GOKOBOW MOBEPXHOCTU

cBau, onpegensieTcst no copmyrne (40), Ho NpuHMMaeTcs He Gonee 3/ iy :

o
P (€., “0)

[
by (- ystger +ep)
&8

iy, 08,0
roe 1-22-55 6e3pa3mepHble K03 ULUMEHTbI, paBHble cooTBeTcTBEHHO 1,5; 0,8 1 0,6 Npu BLICOKOM poCTBEpKE

1 onsa otaensHo ctodwen cean n 1,2; 1,2 n 0 - Npu xXecTKoM 3ajernke cBan B HU3KWUN POCTBEPK;

H, M - pacyeTHble 3Ha4YeHUs1 COOTBETCTBEHHO FOPU3OHTaNbHOM cunbl, kH (TC), 1 n3rnbaroLiero MomeHTa, kH-m (TC-M),
NMPUIOXEHHbIX K CBae B YPOBHE MOBEPXHOCTM TPYHTA MpM OCOOOM COYETaHWM Harpy3ok C Y4eTOM CEeACMMYECKMX
BO3[ENCTBUM;

Gz - KoadduumeHT aedopmaumm, 1/m, onpegensemblii No pekoMeHayeMoMy NPUNOXKEeHMIo 1;

Dp - YCNoBHadA WnpUHa ceaun, M, onpegendemas no pekoMmeHayemMmomy npunoxXxeHuro 1;

3 3
T pacyeTHoe 3HadeHue yaernbsHoro Beca rpyHTa, kH/ M (tc/M ), onpenensiemoe B BogOHACHILLIEHHBIX FPYHTaX C
Y4ETOM B3BELLVBAOLLEro Ae/CTBUS BOAb;

@7.C] - pacyeTHble 3HaYEeHNA COOTBETCTBEHHO yrNa BHYTPEHHEro TPEHUs TpyHTa, rpad, U yaenbHOro cuenneHus
2 2
rpyHTa, kH/ M (tc¢/ M ), npuHMMaemMble B COOTBETCTBUM C ykasaHuaMM Nn.3.5 n 11.5.

11.5. OnpegeneHne pacyeTHOW rnybuHbl fi; NpPW BO3AENCTBAN CEMCMWUYECKUX Harpy3oKk criedyeT npous3BoauTh,

NMPUHUMAsA 3HAYEHUSI PACYETHOro yrra BHYTPEHHEro TPEHUs ) YMEHbLUEHHbIMM Ol pacyeTHOW CeMCMUYHOCTU 7
©annoB - Ha 2°, 8 6annoBs - Ha 4°, 9 6annos - Ha 7°.

11.6. lNpwu pacyeTe cBalHbIX HYHAAMEHTOB MOCTOB BIMSIHWE CECMUYECKOro BO3AENCTBUS Ha YCMOBUSA 3aAenkn ceamn
B BOJJOHACHILLIEHHbIX MbINeBaThIX Neckax, B NbINeBaTo-IMMHUCTLIX TPYHTaX C NnokasaTenem Tekyyectn [ »[0.7 crnenmyet

yauTbiBaTh NyTEM MOHWXEHUs Ha 30 % 3HayeHui ko3(UULMEHTOB NponopLmoHanbHOCTM K, npuBedeHHbIX NSt 3TUX
rPYHTOB B PEKOMEHAYEMOM NPUNOXEHUN 1.

B pacuyetax Hecywen crnocobHOCTM cBai nNpu [EWCTBUM TOPU3OHTANbHOW Harpy3ku crnegyeT yyuTbiBaTb
KpaTKOBPEMEHHbIV XapaKkTep BO3LENCTBUS CECMMYECKON Harpy3k1 nyTem noBbILEHNs koadduumenTa g1 B hopmyre
(24) pexomeHgyemoro npunoxenusa 1. lMpu pacyeTax OQHOPSOHbIX (DYHAAMEHTOB Ha Harpysku, OenCTBylOLIME B
MIOCKOCTW, NEPNEeHANKYNAPHON pAdy, 3HauyeHne KoapduumeHta 7 yBermumnsaeTcs Ha 10%, B oCTarnbHbIX Criyyasx -
Ha 30 %.

Tabnuua 18
c;?:ﬁ::ﬁ::m KoadbdpuumeHT ycnoeum paboTsl Yeq; nns KOPPEKTUPOBKM 3Ha4eHnn R npu KoadbdmumeHT ycnosuin paboTs
rpyHTax i f ]
3HaYeHUN !
30aHUA N necyaHbIX NMOTHbIX necyaHbIX CpeaHen NbINEBATO-MNHACTBIX|  MeCYaHbIX MIOTHBIX 1 NblNeB:
COOpPYXEHWN, NMOTHOCTK npu nokasarene cpeaHel NoTHOCTU
G6annbl TeKy4ecTu
mano- HacbILLEeHHbIX mano- HacbllWeHHbIX | J; <0 0%Jp 205 marno- HacCbILLEHHbIX II. 40
BMaXHbIX U BOJON BINaXHbIX U BOAOW BMaXHbIX U BOAON
BMaXHbIX BMaXHbIX BNaXHbIX
7 1 0,9 0,95 0,8 1 0,95 0,95 0,9 0,95




09 - 0,85 - 1 0,9 0,85 - -

8 0:9 0,8 0,85 0,7 0,95 0,9 0,85 0,8 0,9
0,8 - 0,75 - 0,95 0,8 0,75 - 0,8
9 0.8 0,7 0,75 - 0,9 0,85 0,75 0,7 0,85
0,7 - 0,6 0,85 0,7 0,65 - 0,65

Mpumeyanns: 1. 3HavyeHus Yag, M Veg, YKa3aHHblE Ha YepTOMr, OTHOCATCS K 3aOMBHBLIM CBasiM, MO YEePTOW - K HAOMBHbIM.
2. 3HayeHus Ko3a(hPMLMEHTOB ¥agy 11 Yag, CNeAyeT yMHOXaTb Ha 0,85, 1,0 vim 1,15 Ons 3gaHMn U COOPYXEHMI
NOBTOPSAEMOCTBIO 1, 2, 3 COOTBETCTBEHHO (KPOME TPAHCMOPTHBLIX U TMAPOTEXHUYECKAX).

3. OnpepeneHne Hecyllen CnocobHOCTU CBali-CTOEK, ONMMPAIOLLMXCS Ha CKallbHbIE U KPYMHOOGNOMOYHbIE MPYHTLI, NPOM3BOAUTCS €
KO3 (pprLMEeHTOB ycnoBuin paboTsl Yagy M Vag,

11.7. Hecywas cnocobHocTb cBau Féﬁ. . kH (TC), paboTatoLLei Ha BEpTUKANbHYIO CKMMAOLLYIO 1 BblgEPrUBaOLLYHO

Harpysk, No pesynbTaTtam MOofieBbiX WUCMbITaHUA OOMKHA ONPEeneEnsTbCa C Yy4eTOM CEACMUYECKUX BO3LENCTBUMA MO
copmyne

Feg ='559ng= M1

roe kgg - KO3(OPUUNEHT, YUNTBLIBAOLLMIA CHUXKEHNE HECYLLIEN CNOCOBHOCTU CBau NpU CENCMUYECKMX BO3OENCTBUSX,

onpefensieMbii pacHeToM Kak OTHOLUEHVWE 3HaYeHWUs Hecyllel CnocoGHOCTM CBau, BbIYMCIIEHHOrO B COOTBETCTBUM C
ykazaHuamm nn. 11.2-114 c y4eTOM CeNcMMYEeCKNX BO3AENCTBMIA, M 3HAYEHUs Hecyllei cnocobHocTn cBaw,
onpeaeneHHon cornacHo TpeboBaHnsaM pasg. 4, 6e3 yueTa ceiCMMYeCcKNX BO3OENCTBUN;

Fd - Hecyuwada cnocobHocTe cBan, kH (TC), onpeneneHHada no pes3ynbTataMm CTaTU4ecKnx Unnm AUHaMn4decKnx

ucnbiTaHni NMMbo Mo AaHHbIM CTaTUYECKOro 30HOMPOBAHMA FpyHTa B COOTBETCTBUM C yKasaHMAMM pasd. 5 (6e3 yveta
CEeNCMNYECKX BO3OENCTBUN).

11.8. PacuyeT cBal B NpocagoyHbIX U HabyxaroLwmx rpyHTax Ha ocoboe coveTaHne Harpy3ok ¢ y4eTOM CEACMUYECKMX
BO34ENCTBMI [OSPKEH MPOM3BOAUTLCSA MPU MPUPOOHON BNAXHOCTU, €CNU 3aMavuBaHUE TPYHTA HEBO3MOXHO, U Npu
MOMHOCTbI0 BOAOHACLILLEHHOM TPYHTE, MMEKLEM MokasaTenb TekydecTu, onpeaensieMbln no dopmyne (31), ecnm
3amMayvBaHWe rpyHTa BO3MOXHO; NPY 3TOM OnpeferneHe Hecyller cnocobHOCTM cBali B IpyHTOBbIX ycnosusx |l Tuna no
Npocago4yHOCTV Npou3BoanTcs 6e3 yueTa BO3MOXHOCTU PasBUTUS OTPULLATENbHBIX CUM TPEHNSA FPYHTA.

MpumeyaHune. PacyeT cBal Ha cercMMYecK/e BO3OEACTBUSA HE MCKITIoYaeT He0OXOAMMOCTU BbINOSTHEHWS NX pacyeTa B
cooTBeTCTBMM C pa3g. 8-10.

11.9. Onsa cBalHbIX YHAAMEHTOB B CEACMUYECKMX palioHax crieqyeT NpMMeHsTb CBan BCEX BUMOOB, kpoMe cBali 6e3
nonepeYyHoro apMMpoBaHns 1 6ynaBoBUAHBIX.

anMeHeHMe 6ypOHa6VIBHbIX cBan [onyckaeTCAd TOJIbKO B yCTOVNVIBbIX rPyHTax, He Tpe6y|ou_|,|/|x 3aKpenieHna CTeHOK
CKBaXWH, Npuv 3TOM gnameTp CBaW OOMMKeH ObITb He MeHee 40 cM, a OTHOLLEeHnE ANVHbI CBaun K ee AnamMeTpy - He bonee
25.

I'IpvlmehlaHme. Kak nckntouenne [onyckaeTcAa npope3ka BOAOHACbILWEeHHbIX TPDYHTOB HabWBHbIMU 1 6yp08bIMI/I cBadaMu C
npuMmeHeHneM n3BiekaeMblX 06C8,EleIX pr6

11.10. Mpu npoekTMpoBaHUU CBaNHbIX PYHAAMEHTOB B CEMCMWYECKUX panoHax OnMupaHue KoHua cBan cnepyeT

npegycMaTpuBaTb Ha  CKamnbHble, KPYMHOOOMOMOYHbIE, MNIOTHbIE W CPedHerM  MMOTHOCTU  MecyaHble U
MbINeBaTo-IMUHUCTLIE MPYHTLI C NOKasaTenem Tekydect i < 05

OnvpaHre HWKHMX KOHLIOB CBall Ha pbiXiible BOAOHACHILEHHbIE NECKU, NbINEBATO-TMMHACTbLIE TPYHTLI C MOKa3aTenem
TekydectM J; »[15 He ponyckaetcs.

11.11. 3arnybneHve B rpyHT CBall B CENCMMYECKMX paioHaXxX AOIMKHO OblTb HE MeHee 4 M, @ NMpU HarMM4uM B OCHOBaHWM



HWKHUX KOHLUOB CBali BOAOHACbILWEHHbIX MecYaHbIX FTPYHTOB cpe,qu|7| NMNOTHOCTU - HEe MeHee 8 M. ,El.onyCKaech
YMeHblLUeHne 3aFJ'Iy6]'IeHVIF| cean npu COOTBETCTBYHOLLEM obocHoBaHuu, nony4yeHHOM B pe3ynbTaTte NnoneBbIX ncnbITaHUn
cBan NMUTUPOBAHHbIMU CEeNCMNYECKNMN BO3OENCTBUAMMN.

,D,J'Iﬂ OOHOJ3TaXHbIX CEMNbCKOXO3ANCTBEHHbIX 34aHNN, He cogepXxawux UeHHoro o6opy/:|,OBaH|/|;|, n B Crniydae onupaHua
CBaW Ha cKarnbHble FPYHTbI nX 3arr|y6r|eHV|e B IPYHT NPUHUMAETCA TakKUM XKe, KaK B HEeCencMnYeCcKnx pa|7|0Hax.

11.12. PoctBepk cBalHOro cyHoameHTa MOA HECYLMMM CTeHaMW 34aHWs B Mpejernax oTceka AOrmKeH ObiTb
HenpepbIBHbIM U PacnofioXeHHbIM B OJHOM YpOBHEe. BepxHue KoHUbl cBal AOmKHbI ObiTe 3agenaHbl B POCTBEPK Ha
rnybuHy, onpegensemMyto pacyeToM, YYUTbIBAOLLMM CEACMUYECKAE Harpy3Ku.

YcTpoicTBo 6e3p0CTBEPKOBbIX CBalHbIX (DYHAaMEHTOB 34aHUIN U COOPYKEHWIN HE A0MYyCKaeTCsl.

11.13. Tlpu COOTBETCTBYHOLLEM TEXHUKO-3KOHOMUYECKOM OOOCHOBaHMM [OMYCKAETCS MPUMEHATb  CBaliHble
dyHAaMEHTbI C NMPOMEXYTOYHOM MOAYLUKOW M3 ChiNydnx MaTepuanoB (WwebHs, rpaBusi, mecka KpyrnmHOro v cpepHen
KpynHoctv). Take cyHOaMeHTbl He criedyeT NPUMEHsTb B BUMOreHHbIX rpyHTax, NpocagoyHbiX rpyHTax Il tuna, Ha
noapabatsiBaeMbIX TEPPUTOPUSIX, FEONTOMMYECKN HEYCTOMUMBBIX MIoLlaaKkax (Ha KOTOPbIX MMEKTCSA UM MOFYT BO3HMKATb
OMOrI3HW, Cenu, KapcCTbl U T.N.) U Ha NoLLaaKax, CIOXEHHbIX HECTAaOUNN3NPOBAHHLIMU TPYHTaMM.

[na cBanHbIX (PyHAAMEHTOB C MPOMEXYTOYHOW MNOAYLUKOW crneayeT NPUMEHATb Takue Xe BUAbl CBaW, Kak U B
HecencMu4ecKknx panoHax.

11.14. PacyeTt cBan, BXOAAWMX B COCTaB CBAMHOMO (pyHOaMeHTa C MPOMEXYTOYHOM MOOYLIKOW, Ha roOpU3OHTamnbHble
Harpy3ku He npom3BoaMTCH. Hecyllylo CnoCOBHOCTb TakuMx cBal, paboTalomx Ha CKXUMAIOLLYH Harpy3Ky C y4yeToMm
CeliCMUYECKNX BO3OENCTBUIA, creayeT OonpeaensTs B COOTBETCTBUM ¢ TpeboBaHuaMM n. 11.3; Nnpu 3TOM COnNpoTUBNEHNE

rPyHTa HEOBXOAMMO Y4MTbIBATb BAOMb BCEi GOKOBOW MoBepxHOCTW cBan, T.e. hz =[], a koabcmumeHT ycnosuii

paboThbl HIKHETO KOHLA CBa NPU CEACMUYECKUX BOAEACTBUAX Y¥gp = 1.2

11.15. MNpwn pacyeTe cBanHbIX PYHAAMEHTOB C MPOMEXYTOMHOW MOAYLLKOM MO AedopMaumam ocadky dyHaameHTa
creayeT BblYMCNATL Kak CYMMY 0CafKu YCNOBHOrO oyHAaMeHTa, onpeaensemMoln B COOTBETCTBUM € TpeboBaHMAMM pa3a.
6, 1 ocaku NPOMEXYTOYHOWN NOAYLLKU.

12. OCOBEHHOCTW NPOEKTUPOBAHUSA CBANHbIX ®YHOAMEHTOB OMOP BO3AYLUHbIX
NUHUWA ANEKTPONEPEOAYMU

12.1. CeaViHble byHAaMeEHTbI OMOp BO3OYLWIHBLIX NUHUIA anekTponepepaun (J13M) n oTKpbITEIX pacnpenenvTenbHbIX
yctpovicte (OPY) noactaHuuin ponyckaeTcs MNpUMeHsTb BO BCEX BMAax rPYHTOB, B KOTOPbIX obecrnevmBaloTcs
BO3MOXHOCTb MX MOTPYKEHUS 1 IKOHOMUYECKas LierecoobpasHoCTb.

12.2. [Ona ceavHbiX (byHOAMEHTOB OMOP BO3QYLWHbLIX MWHWKA anekTponepegadM He [OnyckaeTcs MpUMeHeHue
GynaBoBMAHbIX, NTUPaMUAanbHbIX U POMOOBUAHBLIX CBaA.

12.3. TnybvHa norpyxeHus cBal B TPYHT, BOCMPUHUMAIOLMX BblOEPTMBaOLLME UMM TOPU3OHTanbHbIE Harpysku,
JorkHa 6bITb He MeHee 4,0 M, a Ana hyHAaMEHTOB AepeBSAHHBIX ONnop - He meHee 3,0 M.

12.4. ,D,epeBﬂHHble cBan Onsa beH,D,aMeHTOB OepeBAHHbIX 0Nop BO3OYLWHbIX NUHWIA anekTponepenadn gonyckaertcd
NPUMEHATb HEe3aBUCUMO OT Haln4yna U NONoXXeHNA YPOBHA NoA3eMHbIX BOA. an/l 3TOM B 30HE nepemeHHon BINNaXXHOCTN
HeOGXO,ClVIMO npenoycMmatTpuBaTtb YCUNEHHYHO 3aLUNUTY OpeBEeCUHbl OT THUEHUA.

12.5. Hecyuyto cnocobHOCTb 3abMBHBIX BUCAYMX MU HAOUBHBIX CBali, paboTaloLmMX Ha CXUMAOLLYI0 Harpysky, crneayet
onpefensitTb COOTBETCTBEHHO Mo dopmyrnam (8) u (11) ¢ y4eToM ykasaHui, npuMBedeHHbIX B NN.12.7 n 12.8; npn aTom
KoapnLMeHT ycriosui paboTel ¥, B hopmynax (8) u (11) cneayet npuHMMaTh:

IJIS1 HOPMAJIBHEIX IIPOMEXYTOUHEIX OIIOD v v v v v o veenonss 1,2

B OCTAJIBHEIX CJIYUAIX 4 e oo o v oo oo o enenenenenenees 1,0

12.6. Hecywiyto cnocobHoCTb 3abrBHbIX M HAOMBHBIX CBal, paboTaloLwmx Ha BblgepruBaHue, cregyeT onpeaensaTb no
dopmynam (10) n (14) ¢ yueTom OONONHUTENBHBIX YKa3aHWi, NpuBedeHHbIX B nn. 12.7-12.9; npy atom koadduumeHT



ycrnosun paboTsl ¥,
HOPMAaJIBHEIX UM TIIPOMEXYTOUYHEIX
AQHKEPHEIX U YIJIOBHEX
OOJIbIIMX IIEePexXOnoB :
ecIu yIepxmuBamlas cujla Beca cBaM u
POCTBEPKAa PaBHA PaCUYeTHOM
BHIIEPTIMBALILEN HaTpy3Ke
ecIu yIepxXmuBaplas cuja COCTaBJseT
65 % 1 MeHee pacueTHOMU

BBEIIEPIMBAKIEN HaATPy3KM

B OCTAaJIbHEIX CJIydyadXx

B chopmynax (10) n (14) cneayeT npuHMMaTh A8 ONOpP:

10 MHTEPIOJIAUUnN

12.7. Pac4yeTHble conpoTuBIieHnda rpyHTa nog HWXHUM KOHLIOM 3abuBHbIX cBall R u pacyeTHble CoOnpoTUBIIEHNA Ha

BOKOBOW MOBEPXHOCTM 3abMBHLIX cBal fj

no tabn. 1 un 2, npuyem B cbpr,ameHTax HOpMalibHbIX OMOpP pac4yeTHble 3Ha4YeHuA f'!

B beH,ElaMeHTaX Oonop BO34YLUHbIX TNIMHWN anekrponepenavn npUHMMarTCA

ana nbineBaTo-MMWUHUCTBIX

rPYHTOB MpuW UX NokasaTtene Tekydectn Iy * 1,3 cnegyeT noeblwaTtb Ha 25 %.
L

12.8. PacuyeTHble COMPOTUBMNEHUS TPyHTa Ha OOKOBOW MOBEPXHOCTWM 3abuBHbIX cBan f;

BblYUCIIEHHbIE B

COOTBETCTBUM C TpeBoBaHWsIMU M. 12.7, AOMKHBI OblTb YMHOXEHbI Ha AOMNONHUTENbHbIE KO3I(PMULMEHTBI YCrIoBUIA paboThbl

Y. ,NpuBedeHHbIe B Tabn. 19.

Tabnuua 19
JononHuTenbHble KO3MMULMEHTLI YCNOBUI
paboTtbl Y. npuv onvHe cean
Bug cdoyHOaMeHTa, xapakTepucTvka ! <25 v oTHOWeHMK
TPYHTa M Harpysku 12235 H M M
Eiﬂ,l — =04| — =06
AN AN

1. ®yHOamMeHT nod HOpMasbHYH MPOMEXYTOYHYH OMopy Npu
pacyeTe:
a) OAMHOYHbIX CBal Ha BblAEPrBaloLLMe HarpysKu:
B MeCYaHbIX rPYHTaxX N cynecax 0,9 0,9 0,8 0,55
B MMUHAX U CyrnuHKkax npu I < 06 1,15 1,15 1,05 0,7
Toxe,npu I > 06 1,5 1,5 1,35 0,9
6) OOMHOYHBIX CBal Ha CXMMaloLMe Harpysku 1 cBali B COCTaBe
KycTa Ha BblAepruBaroLime Harpysku:
B MecYaHbIX FpyHTaXx U cynecsax 0,9 0,9 0,9 0,9
B MMWHax 1 cyrnuukax npu I ;< 0,6 1,15 1,15 1,15 1,15
Toxe,npu I > 06 1,5 15 1,5 1,5
2. ®yHOoameHT MoA aHKepHYH, YINOBYIO KOHLIEBYH OMOpbI, MOA
onopbl 60MbLLNX NEPEXOAO0B MNpY pacyeTe:
a) OAMHOYHbIX CBal Ha BblAEPrBaloLLMe HarpysKu:
B MecYaHbIX FpyHTaXx U cynecsax 0,8 0,8 0,7 0,6

B [MIWHAX 1 CYrmnmMHKax 1,0 1,0 0,9 0,6

6) cBaii B COCTaBe KycTa Ha BblAepruBatoLLMe Harpysku:




B MeCYaHbIX rPYHTaX 1 cynecsax 0,8 0,8 0,8 0,8
B [MIWHAX 1 CYrmnmHKax 1,0 1,0 1,0 1,0

B) Ha CKUMalOLLMe Harpy3ku BO BCEX FPYHTax 1,0 1,0 1,0 1,0

B tabn. 19 npuHATLI 0603HAYEHNS:

d - QnameTp Kpyrrnoro, CTOpoHa KBaapaTHOro unu GonbLuas CTopoHa NPSIMOYTONMbLHOMO CEYEHUS CBau;

H - ropusoHTanbHas cocTaBnsmoLLas pacyeTHOW Harpy3ku;

N - BepTukanbHas COCTaBnsLas pacHeTHON HarpysKku.

Mpvmevanve. Mpy MOMPYXEHUN OAMHOYHOW CBauM C HAKIOHOM B CTOPOHY AEWCTBMS TFOPU3OHTaNbHOMN

COCTaBMAOLLEN Harpysku Npu yrre HaknoHa K BepTvkanu 6onee 10° gONONHUTENBHBIA KO3 MULMEHT YCIOBUNA
paboTbl cnegyeT NpuHUMaThL Kak AN BepTUKanbHOM cBaum, paboTatoLer B coctase KycTa (no nos. 1,6 nnm 2,6).

12.9. MNpu pacyeTe Ha BbiAepryBaloLLMe Harpy3kn cBav, paboTaloLlen B CBalHOM KyCcTe M3 YeTbipex CBall U MeHee,
pacyeTHYI0 HeCyLLlyto ClIOCOBHOCTb CBan creayeT yMeHblwnTb Ha 20 %.

12.10. ns cBai, BOCNPMHAMAOLLMX BbIAEepruBaoLLMe Harpysku, AoryckaeTcs npegycMaTpusaTb MOrpyxeHne ux B
NAEepHbIe CKBAXWUHBI, MPU 3TOM pasHuua Mexdy nonepeyvHbiM pasMepoM cBan U ANaMeTpoM NUAEPHON CKBaXKMHBI
porkHa 6biTb He meHee 0,15 m.

13. OCOBEHHOCTU MPOEKTUPOBAHUSA CBANHbIX ®YHOAMEHTOB MAJNIO3TAXHbIX
CENbCKUX 30AHUA

13.1. OCOOEHHOCTM MPOEKTUPOBaHMA CBaMHbIX (PYHOAMEHTOB pacnpOCTPaHATCA Ha cregylowme Buabl
ManoaTaXHbIX CEeNbCKAX 34aHui: Joma ycadebHOro Tuna, >KUBOTHOBOAYECKME W NTUMLEBOAYECKME, CKnagbl
CENbCKOXO3ANCTBEHHBLIX MPOAYKTOB U CENbCKOXO3SINCTBEHHOM TEXHUKW, HaBECbl Pas3fnMYHOrO HasHayeHuss u T.n. ¢
pacyeTHOW HarpysKko B ypOBHe LLOKONSA CcTeHbl 3ganuin 4o 150 kH/m (15 1c/m), a Ha konoHHy - Ao 400 kH (40 Tc).

13.2. Tpn npoekTMpoBaHUM CBaWHbIX YHOAMEHTOB Mario3TaXHbIX CEeMbCKAX 34aHMn  cnefyet MNpUMEHATb
NPEUMYLLLECTBEHHO CBaN-KOMOHHbI, KOPOTKME NMMpamMMaaribHble CBau C NpeaBapUTENbHO HaMpPshHKEHHOW apMaTypon 6e3
nonepeYyHoro apMUpPoBaHns, OypoBble CBau OJSIMHOM A0 3 M C YMNIOTHEHHBIM TpamboBaHneM 3ab6oem 1 HabuBHbIE CBau,
ycTpavBaeMble B NPOOUBHBLIX CKBXUHAX, MPEeYCMOTPEHHbIX M. 2.4,6.

B cdyHOoameHTax CenbCKMX 34aHui pacnopHOM KOHCTPYKUMM CriedyeT MPUMEHSITb CBau TaBPOBOrO WM [ABYTABPOBOMO
CEYEHUN C KOHCOMNAMMU.

Mpumeyanus: 1. MNMpUMeHeHVe CBaii-KOMOHH Ans Mano3TaXHbIX CENMbCKAX 3[4aHWN, BO3BOAWMBIX B CEACMUYECKMX
palioHax, AonyckaeTcsi Npu rMyGuHEe NOrpy>KEHUS CBali-KONOHH B IPYHT HE MeHee 2 M.

2. YnnoTtHeHne 3ab0s CKBaXWH Mpu ycTpoWCTBe OypoBbIX CBal OANMHOM A0 3 M [OOIMKHO OCYLLECTBNSATbCA NyTeMm
BTPaMOOBbLIBaHWS B IPYHT Cros LWebHsA TonwmHown He meHee 10 cm.

3. B npoekTax cBaliHbIX yHAaMEHTOB MarnoaTaXHbIX CEMNbCKUX 30aHUIA Ha NPOCAA0YHbIX TPYHTax C NpocadKon OT UX
cobcTBeHHOro Beca Ao 15 cm gonyckaeTcs He npegycMaTpyBaTth MOMHON NPOPE3KM CBasiMW NMPOC3A0YHON TOMLLUM, €Ciu
Hag3eMHble KOHCTPYKUMMW 3[4aHUA MPOEKTUPYIOTCA C NMPUMEHEHWEM KOHCTPYKTMBHBLIX MEepOonpusiTUii, obecneunBaroLLmx
BO3MOXHOCTb WX HOpPMarbHOW 3KCrnyaTauuv Mpy onpefdeneHHbIX pacyeToM HepaBHOMEPHbIX Ocagkax M mpocagkax
dyHAaMEHTOB.

2
13.3. lNpwu pacyeTe Hecylel cnocoBGHOCTM cBait Mo dopmyre (8) pacyeTHble conpoTuBneHus rpyHTa R, kMa (tc/ M ),
noA, HWKHUM KOHLOM 3abMBHbIX CBaii Mpu riybuHe norpykeHus oT 2 go 3 M criegyeT npuvHMMaTh no Tabn. 20, a Ha

) 2
6GOKOBOW MOBEPXHOCTM f! * kMa (tc/ M ), - no Tabn. 21.



13.4. PacueTHble conpoTuBrieHnst rpyHTa R, kMa (1c/ M

), MOA HWXHMUM KOHLOM HabuBHbIX M GYypOBbIX CBaWi C

YMIIOTHEHHbIM 3a6oeM npu rnybuHe norpyxeHust cean oT 2 Ao 3 M cnegyeT NpuHUMaTb no Tabn. 22; npu aTom Ans

NNOTHbLIX NeCYaHbIX FTPYHTOB TabnnyHble 3Ha4YeHus cnenyeT yBelMynTb B 1,3 pasa. PacueTHble conpoTueBieHus ‘f! :

2
kMNa (tc/ M

[ONOMNHNTENBbHBIM KO3(hMLMEHTOM YCroBui paboTsl, paBHbim 0,9.

), Ha OOKOBOM MOBEPXHOCTU HabuBHBIX M OypOBbLIX CBall AomyckaeTcs npuHMMaTte no Tabn. 21 c

Tabnuua 20

nybuHa

Koadpdmumen
NOrPY>XEHNs1 T NMOPUCTOCTH,

PacueTHble CONPOTUBIEHNS TPYHTOB MO/, HIKHUM KOHLIOM 3aBMBHLIX cBal R, kMa (Tc/ M

cBauv, M e
necyaHbIX NblNIEBATO-MMUHNUCTBIX MPY NoKasaTene Te
It paBHOM
KPYMHbIX cpenHen Menkux |nblnesaTbiX 0,0 0,2 0,4 0,6
KpYMHOCTU
2 =0,55 8300(830) |3900(390) |2500(250) |1500(150) |6500(650) |3900(390) |2000(200) [1000(100) |6
0,70 6400(640) |3000(300) |1900(190)|1200(120) |5400(540) |3200(320) [1700(170) |900(90) |5
1,00 _ _ _ _ 3200(320) | 1900(190) | 1000(100) |600(60) |3
3 = [,55 8500(850) |4100(410) |2700(270)|1600(160) |6600(660) |4000(400)|2100(210) [1100(110) |6
0,70 6600(660) |3200(320) |2100(210)|1300(130) [5500(550) |3300(330) |1800(180) [1000(100) |5
1,00 _ _ _ _ 3300(330) | 2000(200) |1100(110) 3
700(70)
Mpumevanme. [ns NpOMEXYTOUHbIX 3Ha4YeHUn I 1 1 e 3Ha4YeHns R onpeaensioTcs MHTepnonsaumen.
Tabnuua 21

PacueTtHble COonpoTUBIIEHNA TPYHTA Ha 6okoBon NOBEPXHOCTU 3abUBHbIX CBal, B TOM

CpepnHss fi 2
rnybuHa | KoadduumeH yucrne TaBpoBOro U ABYTaBPOBOTro cedeHuin, » 1 kMa (tc/M )
T
pacno- | nOpuCToCTU nec4aHoro NbINEBATO-MMMHACTOrO NPU NoKasaTene TeKy4ecTu
TIOXKEHUS rpyHTa I't. paBHOM
cnos B Crioe e KpyrnHoro
rpyHTa 1 cpegHen | menkoro |neinesatoro| 0,0 0,2 04 0,6 0,8 1,0
B, ™ KPYNHOCTU
1 0,55 80(8,0) | 55(5,5) 45(4,5) 46(4,6) 39(3,9)|32(3,2)| 25(2,5)| 18(1,8) |11(1,1)
0.7 60(6,0) | 40(4,0) 30(3,0) 45(4,5) 37(3,7)|30(3,0) 23(2,3)| 16(1,6) | 9(0,9)
1.00 _ _ _ _ 32(3,2)|23(2,3)| 15(1,5)| 10(1,0) | 6(0,6)
2-3 =0,55 85(8,5) | 60(6,0) 50(5,0) 68(6,8) 53(5,3)|40(4,0)| 29(2,9)| 20(2,0) |13(1,3)
07 65(6,5) | 45(4,5) 35(3,5) 65(6,5) 50(5,0)|37(3,7)| 26(2,6)| 18(1,8) |11(1,1)
10 _ _ _ 60(6,0) 45(4,5)|32(3,2)| 21(2,1)| 13(1,3) | 7(0,7)




Mpumeyvanue. [nNsg NpoMeXyTo4HbIX 3Ha4YeHUN ;2;' en I} 3HaveHus fionpe,qenmomﬂ MHTepnonsaumen.

Tabnuua 22

Pac4yeTHble cONpOTUBNEHWS NOA, HWKHUM KOHLIOM
HabuBHbIX 1 6ypoBbIX cBal R, klMa (Tc/kB.M), Mpy
pyHTbI KoadpdpumumeHT rnybuHe nx norpykeHnsi 2-3 M n pacyeTHble
nopucTocTn e CONPOTUBIEHUSA MO/ KOHCOMNSAMM CBaN-KONOHH

Feons Ma (tc/ 1’ )

NnecYaHbIX TPYHTOB
KPYMHbIX Cpe,CLHeVI MeNnKux |nblneBaTblX

KpYMHOCTU
NbINeBaTo-MUHUCTLIX TPYHTOB NpUW NokasaTtene
TeKyyecT
I'1. paBHOM
0,0 0,2 04 0,6
Meckv cpeaHen NNOTHOCTU
0,55-0,8 2000(20 1500(15 800(80) 500(50)
0) 0)
Cynecu 1 CyrmmHkn 0,5 800(80) 650(65) 550(55) 450(45)
0,7 650(65) 550(55) 450(45) 350(35)
1,0 550(55) 450(45) 350(35) 250(25)
MuHBI 0,5 1400(14 1100(11 900(90) 700(70)
0,6 0) 0) 750(75) 600(60)
0,8 1100(11 900(90) 500(50) 400(40)
0) 600(60)
700(70)

13.5. Hecywyto cnocobHOCTb CBanN-KONOHHbI C MOTPY>KAeMbIMU B TPYHT XKene3006eTOHHBbIMU KOHCONSAMM, paboTatoLen
Ha CKMMAIOLLYK Harpysky, cnenyeT Onpenensitb Kak CyMMYy COMPOTUBIIEHUM TPyHTA MO HWKHUM €e KOHLOM, nop,
KOHCOSSIMU 1 Ha OOKOBOW NOBEPXHOCTM MO hopMmyre

Fg = ye (FA+ypoon FeonHeon +12, Fil 0, (42)

rae ¥..5,A, f.%  -T0 e, uto B dhopmyrie (8);

Foon - DOMONMHUTENbBHLIA KO3MMPULIMEHT ycroBun paboTbl; ¥, = 0,4 ANS necyaHbIX rPyHTOB U .., = 0,8 ans
nblNeBaToO-MUHUCTBLIX FPYHTOB;

2
£, - pacueTHoe CONpoTUBEHWE rpyHTa nog, koHconsmu, KMa (t¢/ M), npu norpyeHnn ux B rpyHT Ha rny6uHy

0,5-1,0 M, npuHMMaemoe no Tabn. 22;

2
_ﬂm - MMoLaak NPOEKLUUN KOHCOMEN Ha ropM3oHTarbHYIO NNOCKOCTb, M |

13.6. Hecywyto cnocobHOCTb CBall TaBpOBOIO M ABYTaBPOBOrO CEYEHUA NPy AENCTBUM BEPTUKANbHOW COCTaBNSAOLLEN
Harpysku crieqyeT onpefenate no cgopmyne (8), NpuHUMas B Hel 3HadeHus f; Ha GOKOBOW MOBEPXHOCTU MOMKM W
CTEeHKM o Tabn. 21.

Mpumeyanue. Mpu pacyeTe Hecyllei CnocoGHOCTY CBali TABPOBOMO M ABYTAaBPOBOrO CEYEHWI, UCMOSb3yeMbIX OJ1S
30aHNi C KapkacoM W3 TPEXLWAapHMPHbIX paM, OONyckaeTcs Y4UTbiBaTb BRUSIHWE TOPU3OHTANbHOM COCTaBMSHOLLEN
pacrnopa Ha pacyeTHble CONPOTMBEHUS] Ha GOKOBOW NMOBEPXHOCTU CBail.



13.7. Ona cBalHbIX (PyHAAMEHTOB M CBAWM-KONMOHH OAHO3TAXHbIX CENbCKMX 34aHUMA HeobxoauMO NpPOU3BOAWTL
NPOBEPKY YCTONYMBOCTU (PyHOAMEHTOB NPW AEUCTBUM CUM MOPO3HOIO NMYy4EHUS IPYHTOB.

13.8. PacyeTHble xapaKTepuCTVKu1 TPYHTOB Mpu OnpeaeneHMn Hecyluen cnocobHoctn cear no nn.13.3-13.6 cnenyet
npuHumMaTb Ons Havmboree HebnaronpuATHOrO Cryvast MX CE30HHOTO W3MEHeHUs B MpoLecce CTpouTenbCTBa U
aKcnnyaTaumu 3gaHvs.

MPUNOXXEHWE 1
PekomeHgyemoe

PACYET CBAN HA COBMECTHOE OEWCTBUE BEPTUKANBHOW
N TOPU3OHTAJIbHOU CUI1 © MOMEHTA

1. MNpu pacyeTe cBan Ha COBMECTHOE AeNCTBNE BEPTUKaNbHOM U rOPU3OHTarnbLHOM CUM U1 MOMEHTa B COOTBETCTBUU CO
CXeMOW, MpuBEOEHHON Ha 4epTexe, crnegyeT pasnuyatb ABe CTaauu HanpshKeHHO-4e(OpMMPOBAHHOIO COCTOSHUSA
cucTeMsl "cBasi - rpyHT".



\Qﬁ,

< Pty -

\

Cxema Harpys3okK Ha cBato

B nepBoit cTaguMu TpyHT, OKpyXalluii cBal, paccMaTpuBaeTcsl Kak ynpyras nuHeiHo-gedopmupyemasi cpeaa,

3 3
xapakTepuayemasi koapduLMEHTOM noctenm ¢,, KH/M  (1c/ M ).

PacyeTHble 3HaueHus koaduUMeHTa NocTenn ¢, rpyHTa Ha 6OKOBOM NMOBEPXHOCTW CBau 4OMYCKaeTcs onpeaensb
no copmyne



ez =5, (1)

4 4
rae £ - koahMUMEHT NPonopLMOHanbHOCTH, kH 1w’ (refm’),

rPyHTa, OKpy»KatoLLero ceato, no Tabn. 1;

I'IpVIHVIMaeMbII?I B 3aBMCMMOCTU OT BMAa

EZ - mnybuHa pacrofioKeHNsl CEeYEeHUsI cBau B TPYHTE, M, AN KOTOpoi onpeaensieTcs koadUUMEHT nocTenu, no

OTHOLLEHMIO K MOBEPXHOCTU FPyHTa MPW BEICOKOM POCTBEPKE MNN K NMOAOLLBE POCTBEPKA MPU HU3KOM POCTBEPKE;
F. - KO3(MPUUMEHT ycrioBuin paboThl.

Bo BTOpoVi cTaguv B BepxHer 4acTu TPyHTa, OKpyXKalolero cBato, obpasyeTcsi 30Ha NpenernbHOro paBHOBECHS
(Nnactuyeckasa 3oHa), xapakTepuayemas NPOYHOCTHLIM KO3GEULIMEHTOM MPOMOpLMOHanbHOCTN 2

PacyeT cBail B cnydyae MHOropsiiHoro nx pacrnonoXeHus B oyHAaMeHTe C POCTBEPKOM, ONUPAaIOLLMMCS Ha rPYHT, Npu
OTCYTCTBUM CEVNCMUYECKNX BO3AEWCTBUN [OMNycKaeTcs Npou3BoAMTb C YYETOM BO3MOXHOCTUM MOCnenoBaTenbHOro
pasBMTUS NEPBOM M BTOPOW CTaAMA HaNPs>KeHHO-Ae(OPMUPOBAHHOIO COCTOSHUSA rPyHTa. B aTOM cnyvae nponssoamTcs
ABYXCTaAuiiHbIA pacyeT cBail, a koathdUUMEHT ycrosuii pabotel ¥ , B copmyne (1) npuHumaetca ¥, = 1. Bo

BCEX OCTarbHbIX Cly4asx cregyeT NPOu3BOAUTL OQHOCTaAMNHBIA pacyeT CBai MPUMEHUTENBHO K YCIIOBUAM BO3MOXHOMO
pasBUTUS TONbKO NEpBOV CTaguv HanpsKeHHO-0eOPMUPOBAHHOIO COCTOSHUSI CUCTEMbl "CBasi - TPyHT", nMpuHMMas
KOo3(pMLMEHT ycrosuin paboTel ¥ . B dbopmyne (1) pasHbIM 3.

2. Pac4yet cBalni Ha COBMECTHOE AencTBme BepTVIKaJ'IbHOIZ n FOpI/I30HTaJ'IbHOI2 CUNn 1 MOMEHTa AOJKeH BKN4YaTh:

a) pacyeT  Hecywen CrnocoBHOCTM cBall B  Crydae  BO3MOXHOCTM  pasBUTMA  BTOPOM  CTaauu
HanpsHKeHHO-0edOPMUPOBAHHOTO COCTOSIHUA TPYHTA B COOTBETCTBUN C YCIIOBUEM

F
He L (2)
¥ir
rae H - pacyeTHoe 3HayeHue nonepeyvHor cunel, kH (TC), AENCTBYIOLLENA HA OfHY CBalo;

Fj -Hecywas cnoco6HOCTL CBay, ONpe/ensieMasl B COOTBETCTBIM C TpeBoBaHuamm n.10;

Y - KxoadhdULMEHT HaaEeXHOCTU, MPUHMMAEMbI PaBHbIM 1,4;

6) NpoBepKy YCTOMYMBOCTY FPyHTa, cornacHo n.13, B crniyyae, Kkoraa pacyeT BedeTcs ¢ AoNyLLEeHWEM pa3BUTUS TONbKO
NepBoWi CTaauy HanpsikeHHO-0ehOpPMMPOBAHHOIO COCTOSIHUS TPYHTa;

B) pacyeT cBail no AecopmauumsiM, BKIHOYAOLWMA NPOBEPKY COBMIOAEHMSI YCMOBUI AOMYCTUMOCTM pacyeTHbIX
3HaYEHMil FOPM3OHTANBHOTO NEPEMELLEHNS TONoBbI CBaU U ;1 yIma ee MoBopoTa i p.

Un Uy £3)
ve S, @
TAe Up.Wp - pacueTHble 3HAYEHUs COOTBETCTBEHHO FOPU3OHTANLHOTO NEPEMEILEHNs rONoBkI CBaK, M, 1 yrra ee

noBopoTa, pad, onpeaensemble COrfacHo ykazaHuam n.5;

Tabnuua 1

["PYHTBI, OKpYXKatoLLMe CBaun, N UX XapaKTePUCTUKN KoadpmumeHT IMpOYHOCTHBIN
nNponopUMOHanbHOCTU KO3 (hdmLUmeHT



K, KHJrM4 (re IM4j, NponopLMOHanbsHOCTH

3 3
@ kH/M™ (/M)

Mecku kpynHble (0,55 L & £ 0,71, rMuUHbLI ¥ CYrIMHKN TBEPAbIe 18 000-30 000 71-92

(17 <O (1800-3000) (7,1-9,2)

Meckm menkve (0,6 < g 20,751, necku cpegHen KpYMHOCTM 12 000-18 000 60-71
(1200-1800) (6,0-7,1)

(053£e207), cynecn tBepable (I < ; rmMuHbI W

CYITIMHKM TYronnacTUYHbIE U MONYTBEPAbIE (Uelps07y

Meckm nbineBatble (0.4 % £ 0,8, cynecn nnacTyHble 7000-12 000 44-60

0% Jp 213 rNAHBI W CYrMUHKA MATKONMacTUYHbIe (700-1200) (4,4-6,0)

(05 fp 20,75

[NWHBI U CYFAHKK TekydennacTunble (M,75 % I1 £1) 4000-7000 26-44
(400 - 700) (2,6-4,4)

Mecku rpasenuctble (0,55 £ e £ 0,71, KpynHOOGNOMOYHbLIE 50 000-100000 100-120(10-12)

PYHTBI C NECYaHbIM 3anonHUTeNnem (5000-10 000)

Mpvmevanns: 1. MeHbwure 3HaveHns koaddpmumeHta K cooTBeTCTBYIOT 6onee BbICOKMM  3HAYEHUAM
nokasaTtens Teky4ecTM Jp TMMHUCTEIX M KO3(PAULMEHTOB MOPUCTOCTU € MecyaHblX PYHTOB, YKa3aHHLIM B

ckobkax, a Gonblne 3HaveHnss koapdmumeHta K - cooTBeTCTBEHHO 6Gonee HWU3KUM 3HaveHnsm Ip w e. Ona
TPYHTOB C MPOMEXYTOYHbIMU 3HAYEHUAMM XapakTepucTrk Jp u e 3HaveHus koacpdmumenTta K onpepensioTcs
MHTeprnonsaumnen.

2. KoadbdpmumeHT K ans nnoTHbIX neckoB AOMmkeH npuHumatbes Ha 30% Bbilwe, Yem Haubonbluve 3HayeHus
yKa3aHHbIX B Tabn. 1 koadpduumeHToB K Ana 3agaHHOro Buaa rpyHTa.

Ly, . "y, - NpeaenbHble 3Ha4YeHna COOTBETCTBEHHO TFOPU3OHTAllbHOINO nepemMelleHnsi ronoebl cBan, M, N yrna ee
NnoBOpOTa, pad, yCTaHaBiMBaeMble B 3ajaHUN Ha NMPOEeKTUpoBaHNe 30aHnA Ui COOPYXEeHUA;

) NPOBEPKY CEeYEHUI CBall MO COMPOTUBIIEHMIO MaTepuarna no npeaenbHbIM COCTOSTHUSIM MEPBO U BTOPOK rpynn (No
NPOYHOCTU, MO 0OPa30BaHMIO U PACKPbLITMIO TPELUMH) HA COBMECTHOE AENCTBUE pacyeTHbIX YCUNUIA - BEPTUKarbHOWN
CUMbl, n3rmbaroLero MoOMeHTa U MOMNePEeYHoN CUMbl; yYKa3aHHbIA pacyeT BbIMOSHAETCA B 3aBMCMMOCTU OT maTtepuana
cBau cornacHo TpeboBaHMaAM N.3.6; pacyeTHble 3HAYEHMS M3rMbatoLLMX MOMEHTOB M MOMEPEYHbIX CUM, AEACTBYIOLLMX B
PasnUYHbIX CEYEHUsIX CBaW, [OOSDKHbI ONpenensTbCa cornacHo TpeboBaHusM nn.8 u 9 B cnydae BO3MOXHOCTM
OONYyLEeHNs pasBUTUSI BTOPOW CTagum HanpshkKeHHO-4e(POPMUPOBAHHOTO COCTOSIHUSI TPYHTA, @ B OCTalbHbIX Crydasx -
cornacHo TpebosaHusmM nn.14 n 15.

3. Mpwn pacyeTe C AOMYyLIEHWEM Pa3BUTUS BTOPON CTaguMM HanpsKeHHO-4eOPMUPYEMOrO COCTOSIHUA TPyHTa 3a
npefenbHoe COCTOSiHME CUCTeMbl "CBas - FPYHT" npuHMMaeTcs obpasoBaHue Ha mMybuHe z, (B npegenax uin Ha
rpaHMLie MIacTUYeCKOW 30HbI) MNACTUYECKOTO LUApHMpa, B KOTOPOM BO3HMKAeT MOMEHT If,,. kH-m(TC'M), paBHbIf

npeaensHOMy M3rnbaroLleMy MOMEHTY, BOCMPUHMMaEMOMY MornepedHbIM ceveHnem ceau. B criydae 3apenku cBau B
pOCTBEPK MocrieaoBaTenbHO 0BpasyloTca [Ba MNacTMYecKVX WapHMpa: Nepsblii - B MecTe 3afenky cBan B POCTBEpK,
BTOPOW - B Npefenax Uim Ha rpaHnLe NiacTMHeckon 30Hbl. 3a npeaenbHoe COCTOSIHUE CUCTEMbI NMPUHUMAETCH MOMEHT
06pasoBaHNsA BTOPOIO NNacTMYECKOro LWapH1pa.

4. Pacuet cBan no npenenbHbIM COCTOAHUAM OBYX rpynn BbINOJTHAETCA C UCNOJNb30BaHMEM CrieyrLWnX napamMmeTpoB:

anBe,quHoﬁ FJ'Iy6VIHbI pacnonioXeHns cevyeHnsa cBau B rpyHTe & anBe,quHoﬁ FJ'Iy6VIHbI NnorpyxeHna cean B rpyHT f
, a B Cly4ae y4yeTa BO3MOXHOCTU pa3BnTnUA BTOpOIZ cTagnn HaI'Ipﬂ)KeHHO-,CLeq.)OpMVIpOBaHHOFO COCTOAHUA TPYHTA, KpomMe

TOTO, NPUBEAEHHOM rMYOGUHLI NNAacTUYECKOW 30HbLI Z; , NPUBEAEHHBLIX PACYETHLIX 3HAYEHUI NONePeYHo Curel H n
narmbatollero MomeHTa M , AeiCTBYIOLMX CO CTOPOHbI POCTBEPKA Ha rOMoBY CBaW, MPUBEAEHHOTO 3HaYeHWst
rpaHnYHoOn nonepeyHon cunbl Hyp = H | COOTBETCTBYIOLLErO rpaHuue ynpyron paboTbl cucTembl "cBasl - rPYHT" npu

z =10

npmBeneHHbIX 3Ha4YeHnn rPaHNYHOIO rOPU3OHTalNIbHOIMO nepemMelleHnda ﬁgf N rpaHn4yHOro yrna noBopoTa



Wi npy HW3KOM POCTBEPKE B YPOBHE €ro moaowsbl Npu E; =0,  npuBeAeHHbIX 3HAYeHW nepemelleHuin &  u

yrna noBopoTa i  CBau, KOTOpble ONPenensTcs no opmyrnam:

Z=za, )
E!- SEjdg; ':ﬁ)
P=lo_; (7
_ chg
Rl @
_ Mczg
M=—= ey
F
2
— Hgep
Hﬂf - ﬂb E] [:]'I:l:]
7
rae =zl - peicTBUTENbHas [nybyMHa pacrosfioKeHWsi CEeYeHWUst cBau B TPyHTe, OAeWCTBUTENbHas rnyGuHa

NrnacTUYECKON 30HbI U AeACTBUTENbHAA MMyBGUHA NOTPYKEHNS CBau (€€ HKHErO KOHLA) B TPYHT, M;

&, - KoadduumeHT fnedopmaumm, 1/m, onpeaensembii no dopmyrne

e (1)
[

rae K - To e, 4to B chopmyne (1);

2
E - Mmoaynb ynpyroctv maTtepuana csau, klla(tc/ M ),

| - MOMEHT MHepumnmn nonepevyHoro ce4yeHunsa ceau, I-.-I4',

bp - YCMOBHas LWUMpUHA CBau, M, MPVHMMaeMasi paBHOW: Ons cBaii ¢ guametpoMm cteorioB 0,8 M u 6Bonee

by =d +1,

a Ans ocTarnbHbIX Pa3MepoB CeyeHuii cBal bp =157+ 0.5,

¥, - KO3DULMEHT ycroBuin paboTsl, NPUHUMAEMBIN cornacHo n. 1;

d - HapyXHbll OMameTp KpYrroro WM CTOpOHa KBagpaTHOrO, MMM CTOPOHa MPSIMOYrONibHOTO CeYeHusl cBail B
NMOCKOCTUN, NEPNEHANKYNSIPHOM 4ENCTBUIO HArpysku, M;

3 3
& - MPOYHOCTHBIN kO3(hMUMEHT nponopunoHanbHocTy, kKH/ M (tc/M ), onpepensiemblii no Tabn. 1; 3Ha4YeHus

T, ¥ ¥ el onpenenstoTca no Tabn. 2 n 3 npu 5 =10.

5. PacyeTHble 3HayeHus FOPU30HTalNbHOINro nepemMelleHna cBan B ypoBHE NOOOLWIBblI POCTBEpPKa up, M, U yron ee

nosopoTa Yy, Paj, creayeT onpeaensTs no popmynam:



HE  af

I L TAEY-TaE (13
2 M,

sy Mo 13

Wp SWOt ot (13)

rae H, M - pacueTHble 3HavyeHus nonepeyHon cunbl, kKH (Tc), n nsrmbaroero momeHTa, kKH-m (Tc'M), AecTByOWME HA
ronoBy CBau (CM. YepTex);

I, -AnuHa yyacTka cBau, M, paBHas pacCTOsHMIO OT MO/OLLBLI POCTBEPKa 0 NOBEPXHOCTU IPYHTA;
E, | - To e, uTo B chopmyne (11);

Ua,¥. _ TOPU3OHTaNbHOE nepemellexHne, M, n yron noBopoTa nonepe4yHoro CevYeHus cean, paa, B YPOBHE

NOBEPXHOCTM FPYHTa MpU BLICOKOM POCTBEPKE, @ NPU HU3KOM POCTBEPKE - B YPOBHE €ro noAoLlBbl, onpegensdemMbie no
yKaszaHusaM M. 7 Npy ABYXCTaQUMHOM pacyeTe 1 Mo ykasaHusam n. 12 npn ogHOCTagumMHOM pacyeTe cBai.

I'Ipvlmeanme. B HacToswem NPUNOXEeHUN CHUTAKTCA NONTOXUTENbHbIMA!

MOMEHT U TOPU30OHTAalbHAsA CUIa, NPUMNOXEHHBbIE K TONoBE CBau, eClii MOMEHT U CuIa HanpaBneHbl COOTBETCTBEHHO
MO YacoBOWi CTPerike 1 BNPaBo;

VI3FVI63IOLU,VII7I MOMEHT U nonepe4yHada cuna B CevYeHun cBau, ecnm MOMEeHT U cuna, nepepgarvowimecda oT BerHe|7|
YCInoOBHO OTCEYEHHOW YacTy CBau Ha HWXHIOH, HanpasJieHbl COOTBETCTBEHHO MO Yacosoun CTpenKke 1 BrnpaBo;

rOPN30OHTaNnbHOE CMelleHne ceyeHna ceBanm M ero noBopoT, eClin OHM HanpaBiieHbl COOTBETCTBEHHO BMNpaBO U NO
YacosoWn CTpernke.

6. MopusoHTanbHasa cuna H, kH (Tc), cooTBeTCTBYIOLAsA rpaHuLUe ynpyroi paboTbl cUCTeMbl "cBasi - TPYHT", Mpu
OBYXCTaAMNHOM pacyeTe onpeaensieTcs no gopmyne

ngﬂbp
Hy=——+—. (14)
I:‘!E

7. l'opn3oHTanbHOe nepemMeLleHe i, , M, U Yron noeopota i+, , pad, Npy OBYXCTaguMHOM pacyeTe criedyet
onpenensTe No popmynam:

a)ynpu H < Hy

5y =‘g:%%; (15)
w0 =ng%% Higg; (16)
6)npu H > Hy
ug = i %; (17
AT 1)



rae H - pacyeTHoe 3HayeHve nonepeyHor cunbl, kH (TC), NpyknagbiBaeMoli K rofioBe ceau;

H

gl - TPa@HMYHOE 3HaYeHMe NornepeyHoNn Cuibl, onpenensaemoi no dopmyne (14), rae Hﬂ: onpeaensieTcs no Tabn.

2 1 3 B 3aBNCUMOCTU OT 3Ha4eHns §  npu z =0

& , ¥ - onpenensioTcs no Tabr. 2 U 3 B 3aBMCMMOCTY OT 3Ha4YeHMs cunbl 2, paccunTbiBaeMolt no opmyne

®).

Mpumeyanue. MNpy NnpuBeaeHHOW ANnHe cBaun [ <26 cnepyeT nonb3oBaTthecsa Tabn. 2 n 3 gna [ =28, npun aTom
3HaYeHne JonyckaemMoro nepemMeLleHnss cBan B ypOBHE NMOBEPXHOCTU MPYHTAa HE JOIMKHO MpeBbiaTh 2 CM.

8. PacueTHbIn narmbatoLmii MoMeHT I .. kH:M (Tc'M), nonepeuHyto cuny H,. kH (Tc), aeicTytoime Ha rnybuHe

Z B CEYeHUM CBaw, crieqyeT onpefensaTb Npu OOMyWeHnM ABYX cTagui paboTbl cucTeMbl "cBasi - FpYHT" B Mpepenax
YMpYrow 30Hbl FpyHTa No dopmynam:

2l
M= ?(usf.&z 7 B3 + 34 C3 + A D3} )

ae’:;p (

#, = 2o sy + 7 B+ 5] o 7 Ds), @0

rae Eﬂf , I:i?Df , Mﬂf , Ht{ - nNpuBeaeHHble 3Ha4YeHuaA CbVIKTVIBHbIX Ha4vanbHbIX NapameTpoB, onpeaendemblie B

3aBUCMMOCTU OT 3HaYeHnn Hu ! no 1abn. 2 n 3;

AL BT D - koadduUMeHTbI, 3HaYEHUS KOTOPLIX MPUHUMALDTCS MO Tab. 4 B 3aBUCMMOCTY OT MyBUHbI £ .

Tabnuua 2
MpvBeaeHHas MapameTpbl AN pacyeTa CBal Npu LIAPHWPHOM UX COMPSPKEHUM C POCTBEPKOM
ONVHa yYacTka
cean { H z U [ ng Fﬂf Eﬂf Eﬂf
2,6 0,316 0,00 1,000 0,642 1,000 -0,642 0,316 0,000
0,388 0,30 1,238 0,802 1,238 -0,801 0,392 0,000
0,478 0,60 1,603 1,032 1,602 -1,030 0,513 -0,010
0,578 0,90 2,174 1,377 2,170 -1,359 0,730 -0,067
0,682 1,20 3,108 1,904 3,082 -1,804 1,155 -0,279
0,785 1,50 4,772 2,767 4,631 -2,340 2,086 -0,960
2,8 0,344 0,00 1,000 0,643 1,000 -0,643 0,344 0,000
0,422 0,30 1,236 0,795 1,236 -0,795 0,426 0,000
0,520 0,60 1,594 1,020 1,593 -1,018 0,555 -0,010
0,631 0,90 2,142 1,349 2,139 -1,331 0,778 -0,065
0,748 1,20 2,997 1,826 2,973 -1,734 1,191 -0,260
0,864 1,50 4,389 2,541 4,266 -2,168 2,009 -0,840
3,0 0,366 0,00 1,000 0,644 1,000 -0,644 0,366 0,000
0,450 0,30 1,237 0,797 1,237 -0,797 0,454 0,000
0,556 0,60 1,593 1,022 1,593 -1,020 0,591 -0,010
0,678 0,90 2,134 1,347 2,131 -1,329 0,823 -0,064
0,808 1,20 2,955 1,806 2,932 -1,717 1,238 -0,252
0,939 1,50 4,216 2,454 4,103 -2,110 2,007 -0,780
3.2 0,383 0,00 1,000 0,648 1,000 -0,648 0,383 0,000
0,472 0,30 1,238 0,803 1,238 -0,803 0,475 0,000
0,585 0,60 1,598 1,031 1,598 -1,029 0,619 -0,010
0,716 0,90 2,141 1,360 2,138 -1,342 0,862 -0,064
0,860 1,20 2,956 1,819 2,932 -1,730 1,287 -0,250
1,008 1,50 4,167 2,446 4,056 2,114 2,046 -0,755
34 0,395 0,00 1,000 0,653 1,000 -0,653 0,395 0,000




0,487 0,30 1,241 0,810 1,241 -0,810 0,491 0,000
0,606 0,60 1,604 1,043 1,604 -1,141 0,641 -0,010
0,746 0,90 2,155 1,379 2,152 -1,361 0,893 -0,065
0,903 1,20 2,978 1,848 2,955 -1,759 1,333 -0,251
1,067 1,50 4,183 2,480 4,075 -2,150 2,102 -0,750
3,6 0,403 0,00 1,000 0,658 1,000 -0,658 0,403 0,000
0,497 0,30 1,243 0,817 1,243 -0,817 0,501 0,000
0,620 0,60 1,611 1,054 1,611 -1,052 0,656 -0,010
0,768 0,90 2,170 1,398 2,167 -1,381 0,916 -0,065
0,935 1,20 3,009 1,881 2,985 -1,791 1,370 -0,254
1,115 1,50 4,233 2,531 4,124 -2,199 2,160 -0,757
3.8 0,407 0,00 1,000 0,661 1,000 -0,661 0,407 0,000
0,503 0,30 1,244 0,823 1,244 -0,823 0,507 0,000
0,629 0,60 1,616 1,064 1,616 -1,062 0,665 -0,010
0,782 0,90 2,183 1,415 2,108 -1,397 0,932 -0,066
0,967 1,20 3,038 1,910 3,014 -1,819 1,398 -0,258
1,150 1,50 4,321 2,583 4,181 -2,247 2,211 -0,768
4,0 0,409 0,00 1,000 0,664 1,000 -0,664 0,409 0,000
0,507 0,30 1,245 0,827 1,245 -0,827 0,510 0,000
0,634 0,60 1,620 1,070 1,620 -1,068 0,670 -0,010
0,790 0,90 2,193 1,427 2,189 -1,409 0,941 -0,067
0,941 1,20 3,061 1,933 3,037 -1,841 1417 -0,260
1,174 1,50 4,342 2,626 4,231 -2,285 2,250 -0,778
Tabnuua 3
MpuBeneHHan MapameTpbl ANa pacyeTa cBan Npu UX XECTKON 3afernke B pOCTBEPK
AnvHa yyacTtka
ceam | H = u A ﬁgf Fﬂf Eﬂf ﬂg
2,6 0,927 0,00 1,000 -0,943 1,000 0,000 0,927 -0,943
0,963 0,30 1,039 -0,980 1,039 0,000 0,964 -0,981
1,061 0,60 1,158 -1,089 1,158 0,000 1,074 -1,094
1,210 0,90 1,374 -1,275 1,372 0,009 1,281 -1,308
1,407 1,20 1,733 -1,552 1,718 0,054 1,644 -1,700
1,656 1,50 | 2,337 -1,960 2,258 0,234 2,314 -2,471
2,8 0,947 0,00 1,000 -0,938 1,000 0,000 0,947 -0,938
0,984 0,30 1,039 -0,975 1,039 0,000 0,985 -0,975
1,083 0,60 1,156 -1,081 1,156 0,000 1,096 -1,086
1,232 0,90 1,365 -1,260 1,363 0,008 1,301 -1,292
1425 1,20 1,709 -1,522 1,692 0,052 1,652 -1,663
1,660 1,50 | 2,256 -1,890 2,183 0,217 2,273 -2,365
3,0 0,972 0,00 1,000 -0,940 1,000 0,000 0,972 -0,940
1,010 0,30 1,039 -0,977 1,039 0,000 1,011 -0,977
1,111 0,60 1,155 -1,083 1,155 0,000 1,124 -1,087
1,263 0,90 1,361 -1,259 1,359 0,008 1,331 -1,291
1457 1,20 1,690 -1,512 1,676 0,050 1,678 -1,649
1,687 1,50 | 2,202 -1,856 2,133 0,204 2,268 -2,304
3.2 0,998 0,00 1,000 -0,947 1,000 0,000 0,998 -0,947
1,036 0,30 1,039 -0,984 1,039 0,000 1,037 -0,984
1,141 0,60 1,156 -1,092 1,156 0,000 1,154 -1,096
1,298 0,90 1,361 -1,269 1,359 0,008 1,365 -1,300
1,496 1,20 1,684 -1,519 1,670 0,049 1,714 -1,655
1,729 1,50 | 2,174 -1,852 2,108 0,197 2,291 -2,286
34 1,021 0,00 1,000 -0,957 1,000 0,000 1,021 -0,957
0,061 0,30 1,040 -0,995 1,040 0,000 1,062 -0,995
1,169 0,60 1,157 -1,105 1,574 0,000 1,182 -1,109
1,331 0,90 1,363 -1,285 1,361 0,008 1,398 -1,316
1,537 1,20 1,685 -1,538 1,672 0,049 1,755 -1,673
1,777 1,50 | 2,168 -1,870 2,102 0,194 2,333 -2,298
3,6 1,040 0,00 1,000 -0,968 1,000 0,000 1,040 -0,968
1,081 0,30 1,040 -1,007 1,040 0,000 1,082 -1,007
1,192 0,60 1,159 -1,118 1,159 0,000 1,206 -1,123
1,360 0,90 1,367 -1,303 1,365 0,008 1,428 -1,334




1,574 1,20 1,692 -1,562 1,678 0,049 1,794 -1,698
1,825 1,50 | 2,174 -1,900 2,109 0,194 2,382 -2,328

3.8 1,054 0,00 | 1,000 -0,977 1,000 0,000 1,054 -0,977
1,096 0,30 | 1,040 -1,017 1,040 0,000 1,097 -1,017
1,210 0,60 | 1,160 -1,131 1,160 0,000 1,224 -1,136

1,383 0,9 | 1,371 -1,320 1,369 0,008 1,452 -1,352
1,606 1,20 | 1,700 -1,586 1,686 0,050 1,827 -1,723
1,867 1,50 | 2,188 -1,933 2,122 0,195 2429 -2,364
4,0 1,064 0,00 | 1,000 -0,982 1,000 0,000 1,064 -0,985
1,107 0,30 | 1,041 -1,026 1,041 0,000 1,108 -1,026
1,223 0,60 | 1,162 -1,142 1,162 0,000 1,237 -1,146
1,400 0,9 | 1,375 -1,334 1,373 0,009 1,470 -1,366
1,629 1,20 | 1,708 -1,606 1,694 0,050 1,853 -1,775
1,901 1,50 | 2,203 -1,964 2,137 0,197 2,469 -2,399

Bo BTOpoi cTaguu paboThbl CBaM pacyeTHbIN n3rnbaolmii MOMeHT I KH:M (TC'M), nonepeyHyto cuny sz, kH

o ol o
(TC), geuncteyouime Ha FJ'IyGVIHe ! B npegenax nnacTnyeckon 30HbI FPyHTa, cneayeTt onpeaensTtb No opmynam:

aby 5
My = M+ Hy ~—Fad (21)
ab
Hy =H-—bdf (22)
roe Zz; - rJ'|y6V|Ha pacnonoxeHna cevYeHuna cBan B TpyHTe, M, B npegenax nIacTM4eCKon 30HbI MO

OTHOLLUEHUIO K NoaoLlBE HU3KOro pocTBepka.

9.B cny4yae XeCTKOW 3afenk ceau B POCTBEPK, eClin NCKINoHaeTCA BO3MOXXHOCTbL NOBOPOTAa €€ rosioBbl (Hanpmmep, B
XKECTKUN POCTBEPK C ABYMA pAgamMn cBan unu bonee, YCTaHOBJ1€HHbIX B HanpasleHnn aencteusa FOpI/I30HTaJ'IbHOI7I CI/IJ'IbI),

B ¢opmyne (21) Bmecto M cregyeT NpuHMMaTb PacyYeTHbIi MOMEHT 3agenkv Mj‘ OEeNCTBYIOWLMA B MecTe

conpsXXeHnsa cBan C pOCTBEPKOM.

PacyeTHbIN MOMEHT 3aaernku Mf . kH:m (Tc'm), onpenensietca no dopmyne

_aby
Mp = M—, (23
e

roe M - I'IpVIBe,CleHHbIVI MOMEHT, onpe,uenﬂeMbuZ no Tabn. 3 B 3aBMCMMOCTU OT 3HAYEHUI A.il

10. Hecywasa cnocobHoCTb cucTeMbl "CBas-rpYHT' Npu OENCTBMW TOPU3OHTaNbHOW CuIbl onpeaenseTcs no
dopmynam:

1) 4Nsi cBau, He MMEtOLLIEN KECTKOWM 3afernkm B pOCTBEPK,

.:z.E:IP 9
Fg =2 — %i- (24
roe ZX - paccTtoaHme, M, OT NOBEPXHOCTU TIPyHTa OO0 MEeCTOMNONIOXeHNA nnacTu4eckoro LwapHupa, KOTopoe

onpeaensieTcs U3 ypaBHEHUS



3 30
SR R
2 .:z.E:IP

=0, (23

34€eCb € - BKCLEHTPUCUTET NPUNOXeHUA BHELLHEN Harpys3ku K cBae, M;

Mu - npe,qeanbuZ VI3FVI63POLU,VII7I MOMEHT, BOCI'IpVIHVIMaeMbIVI nonepeyHbIM cevYeHnem ceau, C y4eToM I'IpO,D,OJ'IbHOVI

cunbl, kH-M (TC'M);

7} - K03PDULMEHT, paBHbIN eanHMLEe, KpoMe Cryyaes pacyeTta (hyHAaMeHTOB PacMOPHbLIX COOPYXEHUN, AN KOTOPbIX

mo=07,

L, _ KO3MMMUUMEHT, y4uTbIBaOLWMIA [JOMO MOCTOSHHOW Harpysku B CYMMapHOW Harpyske, onpegensiembii o
dopmyne
- M My (26
2 MM, + by

raoe Mc - MOMEHT OT BHELLHUX MOCTOSHHbIX HAarpy3oK B cedeHun chyHaaMeHTa Ha YPOBHE HUXKHMX KOHLIOB cBaii, kKH-M
(TCc™m);

M - TO )K€, OT BHELLUHNX BPEMEHHbIX pacyeTHbIX Harpy3ok, kH-m (Tc-m);
t

Z - KO3(PPULMEHT, MPUHMUMaAEMbIN 1 = 2.5 32 UCKNHYEHUEM CryyaeB pacyeTa:

>

a) 0CoGO OTBETCTBEHHbIX COOPYXKEHWH, AMs KoTopblX npu [ £ 2.6  npuHumaetcs A =4 n npu [ =5

npunHnmaeTca M= 2,5', NpUY NPOMEXYTOYHbIX 3Ha4YEeHUAX .!-il 3HayeHve # onpenenaeTca VIHTepnOJ'IFIU,VIeVI;

6) q.)yH,ClaMeHTOB C OOHOPAAHBLIM pacnosfioXXeHnem cBan Ha BHELUEHTPEHHO NPUNoOXeHHY BepPTUKarbHYH CXKUMAKLLYHO

Harpysky, ona KOTOpbIX cneayeTt npuHnMmaTb ¥ =4 He3aBNCUMO OT 3HAYEHMS A-? ;

2) ANs CBaW, MMEKOLLIEt XXeCTKYI0 3a[eMKy B HI3KUIA POCTBEPK, HECYLLYIO CNOCOBHOCTL [y  criedyeT onpeaensTs no

dopmyne
Fg = 165773 Yaby b5 (27)

11. Mpwn cTaTyeckom pacyeTe CBal B COCTaBe KycTa, €Cnv AOMycKkaeTCs BO3MOXHOCTb pPas3BUTUS BTOPOW CTaguu
Hanps»KeHHO-A4eOPMNPOBAHHOIO COCTOSIHAS CUCTEMbI "CBas-rpyHT", criegyeT yduuTbiBaTb MX B3aumogencTsue. B atom
criyyae pacyeT MpPOM3BOAMTCS Kak AN OAMHOYHOW CBauW, HO KO3(hUUMEHTbI mpornopuuoHanbHoctn K m @

YMHOXaOTCSA Ha MOHVKaOLWLMIA KO3UUMEHT &% , onpeaensaembii no dopmyne

2

g R i

o = ¥ [141 - — 117 +0,36 ——- 0,15 ——| [}, (28
e i Y

rae ¥y - KoapOUUMEHT, YHUTLIBAIOWNIA YINOTHEHUE TPYHTA NPU NOTPYKEHUW CBail U NpUHUMaeMbin: F -~ = 1,2

ana 3a6MBHbIX CBal CNMOLLUHOFO CEYEHUS U :}’C = ]- ONS ocTanbHbIX BUOOB CBau;

d - AnameTp Uy CTopoHa NoNepeYHOro CEYEHVsI CBau, M;



r!;il. = J(x!. - sz +|:J;!. _y_j'j

2

E

(%)

Xi.Fi -KoopAuHaTbl oCn i-n cBan B nnaHe, npnyem ropn3oHTarnibHaa Harpy3ka npunoxxeHa B HanpasiieHnUn OCU X;

Xy, ¥ L.
JYj - TO Xe, ANS j-i cBaw.

lMpounsseneHne B chopmyne (28) pacnpocTpaHsieTcst TONbKO Ha CBan KycTa, HEMOCPEACTBEHHO NMPUMbIKAOLLME
gl
K i-” cBae.
Tabnuua 4
MpuBeneHHan
rnybvHa
pacnonoxeHuns KoadppmumeHTsl
CEeYeHusi cean B
rpyHte £
A3 B | Iy biF] By O3 Iy Ay By Cy Ly
0,0 1,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 1,000 | 0,000 | 0,000 | 0,000 | 0,000 | 1,000
0,1 1,000 | 0,100 | 0,005 | 0,000 | 0,000 | 0,000 | 1,000 | 0,100 | -0,005 | 0,000 | 0,000 | 1,000
0,2 1,000 | 0,200 | 0,020 | 0,001 | -0,001 | 0,000 | 1,000 | 0,200 | -0,020 | -0,003 | 0,000 | 1,000
0,3 1,000 | 0,300 | 0,045 | 0,005 | -0,005 | -0,001 | 1,000 | 0,300 | -0,045 | -0,009 | -0,001 | 1,000
04 1,000 | 0,400 | 0,080 | 0,011 | -0,011 | -0,002 | 1,000 | 0,400 | -0,080 | -0,021 | -0,003 | 1,000
0,5 1,000 | 0,500 | 0,125 | 0,021 | -0,021 | -0,005 | 0,999 | 0,500 | -0,125 | -0,042 | -0,008 | 0,999
0,6 0,999 | 0,600 | 0,180 | 0,036 | -0,036 | -0,011 | 0,998 | 0,600 | -0,180 | -0,072 | -0,016 | 0,997
0,7 0,999 | 0,700 | 0,245 | 0,057 | -0,057 | -0,020 | 0,996 | 0,699 | -0,245 | -0,114 | -0,030 | 0,994
0,8 0,997 | 0,799 | 0,320 | 0,085 | -0,085 | -0,034 | 0,992 | 0,799 | -0,320 | -0,171 | -0,051 | 0,989
0,9 0,995 | 0,899 | 0,405 | 0,121 | -0,121 | -0,055 | 0,985 | 0,897 | -0,404 | -0,243 | -0,082 | 0,980
1,0 0,992 | 0,997 | 0,499 | 0,167 | -0,167 | -0,083 | 0,975 | 0,994 | -0,499 | -0,333 | -0,125 | 0,967
1,1 0,987 | 1,095 | 0,604 | 0,222 | -0,222 | -0,122 | 0,960 | 1,090 | -0,603 | -0,443 | -0,183 | 0,946
1,2 0,979 | 1,192 | 0,718 | 0,288 | -0,287 | -0,173 | 0,938 | 1,183 | -0,716 | -0,575 | -0,259 | 0,917
1,3 0,969 | 1,287 | 0,841 | 0,365 | -0,365 | -0,238 | 0,907 | 1,273 | -0,838 | -0,730 | -0,356 | 0,876
14 0,955 | 1,379 | 0,974 | 0,456 | -0,455 | -0,319 | 0,866 | 1,358 | -0,967 | -0,910 | -0,479 | 0,821
1,5 0,937 | 1,468 | 1,115 | 0,560 | -0,559 | -0,420 | 0,811 | 1,437 | -1,105 | -1,116 | -0,630 | 0,747
1,6 0,913 | 1,553 | 1,264 | 0,678 | -0,676 | -0,543 | 0,739 | 1,507 | -1,248 | -1,350 | -0,815 | 0,652
1,7 0,882 | 1633 | 1,421 0,812 |-0,808 | -0,691 | 0,646 | 1,566 | -1,396 | -1,613 | -1,036 | 0,529
1,8 0,843 | 1,706 | 1,584 | 0,961 | -0,956 | -0,867 | 0,530 | 1,612 | -1,547 | -1,906 | -1,299 | 0,374
1,9 0,795 | 1,770 | 1,752 | 1,126 | -1,118 | -1,074 | 0,385 | 1,640 | -1,699 | -2,227 | -1,608 | 0,181
2,0 0,735 | 1,823 | 1,924 | 1,308 | -1,295 | -1,314 | 0,207 | 1,646 | -1,848 | -2,578 | -1,966 | -0,057
2,2 0,575 | 1,887 | 2,272 | 1,720 | -1,693 | -1,906 | -0,271 | 1,575 | -2,125 | -3,360 | -2,849 | -0,692
24 0,347 | 1,874 | 2,609 | 2,195 | -2,141 | -2,663 | -0,949 | 1,352 | -2,339 | -4,228 | -3,973 | -1,592
2,6 0,033 | 1,755 | 2,907 | 2,724 | -2,621 | -3,600 | -1,877 | 0,917 | -2,437 | -5,140 | -5,355 | -2,821
2,8 -0,385| 1,490 | 3,128 | 3,288 | -3,103 | 4,718 | -3,108 | 0,197 | -2,346 | -6,023 | -6,990 | 4,445
3,0 -0,928 | 1,037 | 3,225 | 3,858 | -3,540 | -6,000 | -4,688 | -0,891 | -1,969 | -6,765 | -8,840 | -6,520
3,5 -2,928 | -1,272 | 2,463 | 4,980 | -3,919 | -9,544 |-10,340| -5,854 | 1,074 | -6,789 |-13,692|-13,826
4,0 -5,853 | -5,941 |-0,927 | 4,548 | -1,614 |-11,731|-17,919|-15,076| 9,244 |-0,358 |-15,611|-23,140
Tabnuvua 5
MpuBeneHHan
rnybuHa Mpw onvpaHun cBan Ha Mpw onvpaHun cBan Ha Mpw 3agenke ceav B
norpyxexus HeCKarbHbIA FPYHT ckany ckany
cBau
: 4 By = 4 By Ty 4 By Ty




0,5 72,004 | 192,026 | 576,243 | 48,006 | 96,037 | 192,291 | 0,042
0,6 50,007 | 111,149 | 278,069 | 33,344 | 55,609 | 92,942 | 0,072
0,7 36,745 | 70,023 | 150,278 | 24,507 | 35,059 | 50,387 | 0,114
0,8 28,140 | 46,943 | 88,279 | 18,775|23,533 | 29,763 | 0,170
0,9 22,244 | 33,008 | 55,307 | 14,851 | 16,582 | 18,814 | 0,241
1,0 18,030 | 24,106 | 36,486 | 12,049 |12,149 | 12,582 | 0,329
1.1 14,916 | 18,160 | 25123 | 9,983 | 9,196 | 8,836 | 0,434
1,2 12552 | 14,041 | 17,944 | 8418 | 7,159 | 6485 | 0,556
1,3 10,717 | 11,103 | 13,235 | 7,208 | 5,713 | 4,957 | 0,695
1.4 9,266 | 8,954 10,050 | 6,257 | 4,664 | 3,937 | 0,849
1,5 8,101 7,349 7,838 | 5,498 | 3,889 | 3,240 1,014
1,6 7,154 | 6,129 6,268 | 4,887 | 3,308 | 2,758 1,186
1,7 6,375 | 5,189 5133 | 4,391 | 2,868 | 2,419 1,361
1.8 5,730 | 4,456 4,299 | 3,985 | 2,533 | 2,181 1,532
1,9 5190 | 3,878 3,679 | 3,653 | 2,277 | 2,012 1,693
2,0 4,737 | 3,418 3,213 | 3,381 | 2,081 1,894 1,841
22 4,032 | 2,756 2,591 2977 | 1,819 | 1,758 | 2,080
24 3,526 | 2,327 2227 | 2,713 | 1673 | 1,701 2,240
2,6 3,163 | 2,048 2,013 | 2,548 | 1,600 | 2,687 | 2,330
2,8 2,905 1,869 1,889 | 2453 | 1,572 | 1,693 | 2,371
3,0 2,727 1,758 1,818 | 2,406 | 1,568 | 1,707 | 2,385
3,5 2,502 1,641 1,757 | 2,394 | 1,597 | 1,739 | 2,389
=40 2,441 1,621 1,751 2419 11618 | 1,750 | 2,401

0,125
0,180
0,244
0,319
0,402
0,494
0,593
0,698
0,807
0,918
1,028
1,134
1,232
1,321
1,397
1,460
1,545
1,586
1,596
1,593
1,586
1,584

1,600

0,500
0,600
0,699
0,798
0,896
0,992
1,086
1,176
1,262
1,342
1,415
1,480
1,535
1,581
1,617
1,644
1,675
1,685
1,687
1,687
1,691
1,711
1,732

12. MNpu ogHoCTagMinHOM pacyeTe CBall ropu3oHTanbHoe nepemMelleHne i,
cnepyeTt onpeaenaTb o opmynam:

uy = Hps gt Mps g

wo = Hos per + Mps pog

M, W yron nosopoTa .

(30
(E1)

pag,

rae H|:|, MD - pacyeTHble 3Ha4YeHna COOTBEeTCTBEHHO nonepequPl cunbl, kH (TC), n |/|3r|/|6arou_\ero MOMeHTa, kKH'M

(TC‘M), B paccmaTtpmBaeMoM CevYeHUn ceau, npunHMmMmaemble paBHbIMU

Xe, yto B chopmynax (12) u (13)];

HD:H HMD:M'FHID

[3necb H u M -To

£ - TOPUBOHTarNbHOE nepemelleHne ceveHns, M/kH (M/Tc), oT gencTeus cunbl H = 1, NpUnoxeHHON B ypoBHe

NMOBEPXHOCTU TPYHTA;

Sppf - FOPU3OHTanbHoe nepemelieHne cedveHus, 1/kH (1/7c), oT mMomeHTa M = 1, OencTBylOLEro B YPOBHE

NMOBEPXHOCTU TPYHTA;

& jFF - Yron nosopota cedenus, 1/kH (1/1¢), oT cunbl H = 1;

& jfif - yron nosopota cedeHus, 1/(kH-m) [1/(Tc-m)], oT MomeHTa M= 1.

MepemelleHNs & pipr, & i = & Gis H S,  BbMMCISAIOTCS no dhopMynam:

1
SHE = A
cl Bl

1
SMH T SHM T 7 Es
E

(32)

(33)



L, (34

roe ., E,I - T0Xe,yto n B chopmyne (11);

An. By, - 6espasmepHble KOSMEPUUNEHTLI, NPUHUMaeMble Mo Tabs. 5 B 3aBUCMMOCTW OT NPUBEAEHHON MMYyOUHbI
Norpy)XeHnsi CBan B rPyHT, onpeaensiemoi no copmyrie (7).

Mpu 3HaveHMn { , COOTBETCTBYIOLLEM MPOMEXYTOUHOMY 3HAYEHMIO, YKa3aHHOMY B Tabn. 5, ero cneayeTt OKpYrnnTh
[0 Grnvkanwero TabnMYHOro 3Ha4yeHus.

13. PacyeT yCTOMYMBOCTU OCHOBaHMUS, OKPYXatoLLEro cBato, [OIMKEH NPOM3BOAUTLCS MO ycroButo (35) orpaHuyeHus
pacyeTHOro JaBneHus &F, , Oka3biBAEMOro Ha rpyHT BOKOBbLIMU NOBEPXHOCTAMM CBalA:

4
Oy LM oo FIFHEPI T EL), (35

2
e o, - pacyeTHoe [aBrneHve Ha rpyHT, kla (Tc/M ), GokoBoi MOBEPXHOCTV CBaW, OMpeAernsieMoe no opmyne Ha

crnegyrowmx rnybrHax z, M, OTCYMTLIBAEMbIX NMPY BLICOKOM POCTBEPKE OT MOBEPXHOCTU FPYHTA, @ MPY HU3KOM POCTBEPKE -
OT ero nmogowssbl [npu =i 25 - Ha AByx rmybuHax, cootBeTcTBytowmx = =I1/3 wu =z=I, npu 2>25 - Ha

rmybuHe z =0553/a,, roe @, onpepensertca no dopmyne (11)];

3 3
F7 - pacyeTHblll yaenbHbI (0GbeMHbIN) BEC PYHTa HeHapylleHHoW cTpykTypbl, kH/ M (tc/M ), onpefensiemblit B
BOJOHACILLEHHBIX FPYHTaX C y4eTOM B3BELUMBAHUS B BOAE;

WI’ CI - pacyeTHbleé 3Ha4YeHNUA COOTBETCTBEHHO Yyrina BHYTPEHHEero TpeHua rpyHTta, rpag, U yaenbHOro cuenmneHua

2
rpyHTa, kMa (1¢/ ¥ ), npuHMMaeMble B COOTBETCTBUM C yKazaHUsaMU M. 3.5;

& - K03thULMEHT, NPUHMMaeMbIit Ans 3abuBHLIX CBall 1 ceaii-obonodek &= 0,6, a AN BCex oCTanbHLIX BUAOB
cean &=107;

PR, PR - 3HaYeHna ko3 ULIMEHTOB Te Xe, YTo 1 B chopmyne (24).

Mpumedarne. Ecnin pacyeTHble rOPU3OHTanNbHbIE AABMNEHNs Ha IPYHT 5 HE YAOBMETBOPSIOT YCrosuio (35), HO npy

3TOM Hecyllas CrnocobHOCTb CBail Mo MaTepuany HedoWCNonb3oBaHa U MepeMelleHus cBall MeHblue MpenensbHo
JonyckaemblX 3Ha4YeHU, TO MpU MNpUBELEHHOM [MnybuHe cBalW Z > 25  pacyeT cregyeT MOBTOPUTb, MPUHSB
yMeHbLUEHHOE 3HaYeHVe KoaduumeHTa nponopumoHanbHocT K. Mpy HoBoM 3HadeHuM K HeoGxoaumo npoBepuTb
NPOYHOCTL CBaM MO MaTepuary, ee nepemMeLLeHrsi, a Takke cobnogeHne ycrnoeus (35).

2
14. PacueTHoe faBnenune ¢F, , kMa (Tc/M ), Ha rpyHT No KOHTaKTy ¢ GOKOBOV NOBEPXHOCTLIO CBaW, BO3HMKAIOLLEE Ha

rmybvHe z, a Tawke pacyeTHbM usMbalowmin MomeHT M., kH-M (Tc'm), nonepeunyio cuny H,, kH (1c), u

npoponbHyto cuny N, kH (Tc), gelicTBytolme Ha rMyGuHe z B Ce4YeHUM cBau, Npu OQHOCTaAMMHOM pacyeTe cBal criegyet
onpenensite No hopmynam:

Hy
o El

A
7 0+
oY, o w2 Bl

Iy

; (36)



H
M, = agEIuPA3 -~ Blwn By + Mol + ?B Dy, G
‘e

Hy = ol Blup Ag - o2 Blpg By + o MCy + HyDa, (32)

N, =N, (3%
rae K - koadbrumeHT NnponopumoHansHOCTU, onpeaensemMbli no Tabn.1;

&, B, I -T0 e, uto n B chopmyne (11);

Z - npuBepeHHas rnybuHa, onpefensiemas no dopmyne (5) B 3aBUCMMOCTV OT 3HAYEHUS AeACTBUTENBHON MYBUHbI
z, AN KOTOPOW OMPEAEnsIoTCA 3HaYEHUS AaBreHns F, , MOMeHTa I, 1 nonepeyHoit cunbl H, ;

Hp, My,

-TOXe,ytomB Nn. 5mn 12;
fn.up.wo

A, Ay,

A4, Fy,

Ea,E4,

O O KO3hULMEHTBI, 3HAYEHUS KOTOPBIX NPUHMMAIOTCA Mo Tabn. 4;
1.L2,

.0y,

D3, Dy
N - pacueTHasi oceBasi Harpyska, kH (TC), nepeagaBaemas Ha rorfioBy cBau;

Te . K03(hhMUMEHT ycnoBmin paboTbl, NPUHMMAEMBIN cornacHo n.1.

15. PacyeTHbIn MOMEHT 3afernku Mf . kH'm (TC'M), yunTbiBaEMBIN NPV OAHOCTAAMMHOM pacyeTe CBal, MMEKLLMX
XKECTKYI0 3a4enky B pPOCTBEPK, KOTOpbli obecneumBaeTcsi HEBO3MOXHOCTbIO MOBOPOTA [OMOBbI CBau, criegyet
onpeaensTs no opmyne

72

SaH tlps ey

My = - f 28 o (40)
Sptne t -
BI

rae Bce BykBeHHble 0603Ha4YeHUs Te e, YTO U B NpeablayLumx opmMyrax.

Mpn 3TOM 3HaAK "MUHYC" O3Ha4aeT, YTO NpPY rOPU3OHTanNbHOW cune H, HanpaBneHHoOW cresa Hanpaeo, Ha rofoBy ceaum
CO CTOPOHbI 3afernku nepegaeTcss MOMEHT, HanpaBfeHHbIA NPOTUB YacOBOW CTPENKN.

MPUNOXXEHWUE 2
PekomeHgyemoe
PACYET HECYLUEN CNNOCOBHOCTU NMUPAMUOAIbHbLIX CBAU
C HAKNOHOM BOKOBbIX FPAHEN ¢ = 0,025
Hecywyto cnocobHocTb Fj, KH (krc), mMpamupanbHblX CBal C HAKMOHOM GOKOBbIX rpaHein /p = 0,025

aonyckaeTca onpefendatb Kak CyMMy CUI pac4eTHbIX COI'IpOTI/IBJ'IeHI/II7I FPYHTA OCHOBaHuA Ha OoKoBOW NOBEpPXHOCTU CBan



1 MOA €€ HWXKHMM KOHLIOM no dopmyrie

a°

e
Fg = 2. A cos ﬂf[ps [tge+ 101} *c1y } +—(A +mepy) >

f=1 #

2 2
roe A; - nnowans 6oKOBOI NOBEPXHOCTW CBaW B Npefenax i-ro cnos rpyHta, M (ks. CM - );

£F - Yron KOHYCHOCTM CBaM, rpag;

2
i Cr; - PacYeTHble 3HAYEHNs yrna BHYTPEHHEro TpeHwsl, rpaf, v cuennenus, kMa (krc/) M i-ro cnos rpyHTa;

d- CTOpPOHa cevYeHNA HMXHEero KoHua ceau, M;

M Hg - KOSqu.)I/IU,VIeHTbI, 3Ha4YeHNA KOTOpPbIX NpuBeaeHbl B Taﬁnmue.

2
ConpoTviBrieHUsi TpyHTa Moj OCTPMEM CBau p; U Ha ee GOKoBOW MoBepxHOCTW p i,  kMa (krc/ M)
onpepensioTcs no opmyne
g

E.
* x @

7
dpgs(A-vi) ~2pns (2 -vp)
X (Pps *OicIEP ) TCTCtER 5

picpl =

2
rne  Ey - Mopynb gedopmaumu rpyHta i-ro cros, kMa (krc/ EM ) onpepensdembiii  no pesynbtatam
NpeccYoOMETPUYECKUNX UCTbITaHWN;

¥; - koadduumeHT lNyaccoHa i-ro cnos rpyHTa, NpYHMMaeMblii B COOTBETCTBMM ¢ TpeboBaHmsammn CHulM 2.02.01-83;

i

& - koa(hprUMEHT, 3HaUYEHNS KOTOPOTO NPUBEAEHbI B Tabnuue.

2
AaBnexusi rpyHTa pj, fpy, KMa (krc/ E¥ ), onpegensoTca No gopMynam:

1y

1-

P05 = ——¥Iihy (3
; gt
1

Ppj =pojl+angp)+op; msgp;, @

3 3
TA€ ¥;; - YAenbHbI BEC IPYHTA i-ro Crios, KH/ML (krc/ M );.

F; - cpenHss rny6yHa pacnonoXeHust i-ro Crosi rpyHTa, M.
KoadpmumeHT Yron BHYTPEHHEro TpeHUs rpyHTa
&5, Tpan.
4 8 12 16 20 24 28 32 36 40

n 0,53 048 | 041 0,35 0,30 0,24 0,20 0,15 0,10 0,06



9 094 088 | 083 0,78 0,73 0,69 0,65 0,62 0,58 0,54
& 006 012 | 0,17 0,22 0,26 0,29 0,32 0,35 0,37 0,39

I'Ipvlmeanme. ,D,I'IFI NPOMEXYTOYHbIX 3HaYeHUn yrna BHYTPEHHEero TpeHusa ‘:Ffi 3Ha4YeHnA

KO3I(PPULMEHTOB 11,15 H & ONPedensnTca MHTepnonsaumen.

MPUNOXEHWE 3
PekomeHgyemoe

ONPEAENEHWE OCAOKWU NEHTOYHbIX CBAUHbIX ®YHOAMEHTOB

Ocapka s, M (CM), TEHTOYHbIX CBaNHbLIX (DYHAAMEHTOB C OAHO- 1 ABYXPSiAHBIM PacnofioXXeHeM cBan (Npy paccTosiHUM
mexay ceasmu 3-4 d) onpegenseTtcsa no gopmyne

1-4

rae n - MOroHHas Harpyska Ha cBaWiHbI oyHAamMeHT, kH/M (krc/cm), ¢ ydeTom Beca pyHAaMeHTa B BMAE MaccuBa rpyHTa
CO CBasiMM, OFPaHUYEHHOro: CBEPXY - MOBEPXHOCTBIO MIAHMPOBKM; C OOKOB - BEpPTMKaNbHbIMU MIIOCKOCTSIMU,
NPOXOAALLMMN MO HAPYKHbIM FPaHAM KparHWX PSAOB CBail; CHU3Y - NMOCKOCTbI0, MPOXOAdALLENn Yyepe3 HWXKHUE KOHUbI
cBau;

2
Eov o 3HayeHnss moayna gedopmaumn, kMa (kre/ EM ) n koadbdmumeHTa lNyaccoHa rpyHTa B npegenax
CKMMaeMOWN TONLM, onpedensieMble ANsl YKa3aHHOro Bblwe dyHOamMeHTa B COOTBETCTBMM C TpeboBanHmsamu CHul
2.02.01-83;

¥,

&g - KO3MOUUMEHT, MPUHMMAEMBIV MO HOMOTpaMMe (CM. YepTex) B 3aBUCUMOCTU OT KoadbdpuumeHTa lMNyaccoHa

NpUBEAEHHON LWNpUHLI cbyHaamenTa & =&1 % (rne b - wupuHa dyHaamMeHTa, NPUHMMAaeEMast N0 HapPYXHBIM FPaHsM
KpaiHux paaoB cBai; h - rmybuHa norpyxeHns csai) U NpuBeAeHHON rMybuHbl oxumaemoit Torum H, i (H, -
rnybuHa cXumaemonm Tonm).
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Homorpamma ans onpegenexns sHadeHnii - &

BHaueHust koadbdmumeHTa F  onpedensoTCs MO HOMOTpamMMe crieaylolmmM obpasom. Ha Homorpamme uyepes
TOYKY, COOTBETCTBYIOLLYIO BbIMUCIIEHHOMY 3HAYEHUIO MPUBEAEHHOW TMYBUHbI CXKUMAEMO TOMLM, MPOBOANUTCS Npsamasi,

napanrensHas ocu abeumce, A0 NEpeceyeHus C NMHWEN NPUBENEHHON LWMPUHBI (yHAaMeHTa &  n onyckaeTcs
nepreHaukynsp A0 JNMHUM KoadpcmumeHTa [lyaccoHa rpyHTa V. M3 TOUKM nNepeceyeHus MNpoBOAWUTCS NMHMS,

napanrensHas ocy abCLKce, 10 NePeceyeHIs C OChI0 OPAVHAT, Ha KOTOPOV NPVBEEHb! 3HAaUEHNS KoddduLMeHTa ).

MPUNOXEHWE 4
PekomeHgyemoe

ONPEOENEHUE OCALKWU OOQMHOYHOW CBAU

PacueT 0CafoK OAVHOYHbIX CBall, MPOpesalolMX Croit rpyHTa ¢ Mogynem casura 1. MMa (tc/ Mz ), U
KoapunumeHtom llyaccoHa ¥i M ONMPaKrLLUMXCA Ha [PYHT, paccMaTpMBaembll Kak NUHeNHO-gedopMnupyemoe
MOMyNPOCTPaHCTBO, XapakTepusyemoe Moaynem casura @2 n koacpdmumentom [yaccoHa ¥2.  gonyckaeTcs
npouseognts npn M E Fif¥e oy onpu yenosum f4d 25 G IIGad 5l (rpe 1/d 5 - pnuwka cean, wm, d -
AvameTp UM CTOPOHA NOMNEPEYHOro ceveHusi ceav, M) no dopmynam:

a) Ans ogMHOYHOM cBan 6e3 ylumpeHus

W
ST P

(1

N BepTvKarbHas Harpyska, nepefaBaemas Ha ceato, MH (Tc);

5 - koadhdmumeHT, onpeaensiemblin no dopmyne

5=E+1"1F5'1°°':'

L5 =2

£ =017 nck, Gyl { God)

34€ecb - K03(PPULIMEHT, COOTBETCTBYIOLLMI abOCOMOTHO XXECTKOW CBae (BA =,

a =O0ITInChyl/d) 1675 KO3 MLIMEHT ANSA Cryyas OAHOPOAHOTO OCHOBAHWA C XapakTepucTukamn (3| H ¥y ;

2
& = FAI®* - oTHocUTenbHas XeCTKOCTb CBaw;

EA - xecTkocTb cTBONA cBan Ha cxatue, MH (Tc);

.11 __ napameTp, onpeaenstowmi yBennyeHme ocagki 3a CHeT oKaTus CTBOMNa U onpegensemMbin no opmyre

212e
M=—"""71,
142128
oaq 2
b,k - KoadduuMeHTbl, onpefensiemMbie Mo dopmyne ky = 4,84 -378v + 4 18y COOTBETCTBEHHO NpU

=0y v yunpn ¥



6) ANa OAMHOYHOW CBau C YLUMPEHNEM

022N NI
= + —
= ady | EA (2

roe dp - AvaMeTp YlMpeHWs cBau.

Xapakrepuctmm £ NMPUHUMAIOTCH OCPELHEHHBIMM ANt BCEX CMOEB IPyHTa B Npefenax rnybuHbl NorpyxeHus
cean, a G2 HV2 . npegenax 10 gMamMeTpoB CBau UMW YLLUMPEHWUA (AN CBau C YLUMPEHWEM) MPU YCIIOBUM, YTO NMOA
HWXKHMMW KOHLL@MW CBall OTCYTCTBYIOT TOPbI, UMbl U FPYHTbI TEKYYENA KOHCUCTEHLMM.

TekcT QOKyMeHTa CBepeH Mo:
odmumansHoe nsgaHue
MuHcTpon Poccun -

M.: 1 4, 1995

CHwull 2.02.03-85 CeanHble chyHAaMEHTbI

Bua nokymeHTa:

MocTtaHoBneHne MNocctposi CCCP o1 20.12.85 N 243
CHuIM 01 20.12.85 N 2.02.03-85

CTtpouTenbHble HopMbl 1 Npaeunia P®

MpuHaBwMK oprau: Nocctpon CCCP

CraTtyc: [encTaytowuii

Tun pokymeHTa: HopMaTMBHO-TEXHNYECKUA OOKYMEHT
DaTa Havyana genctBus: 01.01.87

Ony6nukoBaH: OduumansHoe nsganve, Muxctpon Poccum - M.: I UMM, 1995 rog

1. Monpaska k CHuIM 2.02.03-85, ony6nmkoBaHHasi B MiHpopmaumoHHOM GronneTeHe 0 HOPMaTUBHOW, METOANYECKON
M TMNoBOW NpoekTHon aokyMeHTaumm N 7, 2003 roa:

B kakom mecTe HaneyaTtaHo [omkHo BbITb
Mpunoxenwve 1, n.14, ¥ b4
Hayano npason 4acTu z =
dopmyrnbl (36) g Lo

Mpunoxexune 1, n.14 - w Yo

B koHUe nyHkTa [oGaBuTb croea: - KoahuumeHT
ycnoBuii paboTsl, IPUHUMaeMbI cornacHo n.1."
2. Monpaeka k CHulM 2.02.03-85, onybnukoeaHHasa B BCT N 11, 2003 roa:
B kakom mecTe HaneuyataHo [omkHo GbITb
MyHkT 6.1, B COBCTBEHHBIN Bec| [Mpu pacyeTte no gedopmaumsam B COBCTBEHHbIN BEC YCIIOBHOMO
npeanocneqHWin | ycrnoBHOro yHaameHTa npuv | dyHOAaMeHTa BKIOYAOT BEC CBaW M pOCTBEpKa, a Takke Bec
ab3ay onpefeneHyn  ero  ocafkv|rpyHTa B ob6beme ycrnoBHOro dyHaameHTa. JononHutensHoe




BKMIOYAIOTCA BEC CBal U|BepTuKanbHOe [OaBlieHMe Ha YpPOoBHE MOAOLWIBLI YCMOBHOMO
pocTBepka, a Tawkke Bec|dyHAamMeHTa OnNpefensioT BCeraa 3a BblMETOM BEPTUKaNbHOMO
rpyHTa B 0GbemMe YCIOBHOIO | HanpskeHUss OT COBCTBEHHOrO Beca rpyHTa Ha ypOBHE 3Toi
hyHaaMeHTa. NoAOLLBbI HE3aBUCUMO OT €€ LUNPUHBI.

CcbinaeTtcs Ha

CHwIM 2.02.01-83* OcHOBaHWS 34aHWA U COOPYXEHWI
MocTtaHoBneHne Nocctposs CCCP ot 05.12.83 N 311
CHwulM o1 05.12.83 N 2.02.01-83*

CTpouTenbHble HOpMbI U Npasuna PO

CHwlM 2.01.07-85* Harpy3aku n Bo3gericteus (c N3ameneHnsimm N 1, 2)
MocTtaHoBneHne MNocctpost CCCP o1 29.08.85 N 135

CHwulM o1 29.08.85 N 2.01.07-85*

CTpouTernbHble HOpMbI U Npasuna PO

CHwlM 2.03.11-85 3awmTa cTponTEnbHBIX KOHCTPYKLUMIA OT KOPPO3nn
MocTtaHoBneHune MNocctposi CCCP ot 30.08.85 N 137

CHwulM o1 30.08.85 N 2.03.11-85

CTponTenbHble HopMbl 1 Npasuna P®

CHwIM 2.01.09-91 3naHuns n coopyxeHns Ha nogpabaTtbiBaeMbIX TEPPUTOPUSIX U MPOCAA0YHBIX TPYHTaX
MocTaHoBneHne MNocctpos CCCP o1 04.09.91 N 2

CHwulM o1 04.09.91 N 2.01.09-91

CTponTenbHble HopMbl 1 Npasuna P®

CHuI1 11-25-80 OepeBsiHHbIe KOHCTPYKUUKM (C 3meHeHnsamm)
MocTtaHoBneHne MNocctposs CCCP ot 18.12.80 N 198

CHulM o1 18.12.80 N 11-25-80

CTponTenbHble HopMbl 1 Npasuna P®

FOCT 5686-94 'pyHTLI. MeToAb! MONEBbLIX UCMbITAHWI CBasiMA
MocTaHoBnenne Munctpos Poccun ot 23.02.95 N 18-20
FOCT oT123.02.95 N 5686-94

Ha Hero ccbinatotcs

MAC 50-1.2007 MNpoektmpoBaH1e 1 YyCTPONCTBO OCHOBaHWI, hyHAAMEHTOB U NOA3EMHbIX YacTen
MHOTO(YHKLMOHASbHbIX BLICOTHBIX 3AaHUA U 30aHWN-KOMMNEKCOB

Mpukas Prym "HAULY, "Crpoutenscteo” ot 15.03.07 N 32

MAC ot 15.03.07 N 50-1.2007

MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHTbI

EI KommeHTapuii k FpagocTtpontensHomy koaekcy Poccuiickon ®egepaumm / C. A. Boronto6os, E. A. ManuHoBckasi, H.
A. Wrnatiok n [gp.]; noa pea. C.A.Boronto6osa.

KommeHTapun, pasbscHeHue, ctated ot 01.01.07

M.: TK Ben6u, N3a-Bo MpocnekT, 2007

MAC 12-23.2006 BpemeHHble pekoMeHAaummn No TEXHONOMM 1 OpraHn3auuy CTPOUTENbCTBA MHOTOMYHKLMOHaNbHbBIX
BbICOTHbIX 3AaHU-komnrnekcos B Mockse

Mpwvkas ®ryr "HAL "Ctpoutenbcteo” ot 08.06.06 N 74

MAC o1 08.06.06 N 12-23.2006

MICH 4.19-2005 BpeMeHHble HOpMbI 1 MpaBuna NPoeKTMPOBaHNA MHOMOMYHKLMOHAMBHbBIX BBICOTHBIX 30aHUA 1
30aH1Mn-KoMnnekcos B ropoae Mockse
MocTaHoBnenue MNpasutensctea Mocksbl oT 28.12.05 N 1058-I111



MI'CH ot 28.12.05 N 4.19-2005
MNHCTPYKTMBHO-MeTOANYECKNE OKYMEHTbI

TCH 31-332-2006 CaHkT-lMeTepbypra >Kunbie n 061 eCTBEHHbIE BbICOTHbLIE 30aHUS
PacnopsikeHne Komuteta no ctpontenbctey CaHkr-lNetepbypra ot 23.12.05 N 68
TCH o1 23.12.05 N 31-332-2006 CaHkT-lNeTepbypra

HononHeHune k Mocobuto "O6cneaoBaHne 1 MOHUTOPUHT MPY CTPOUTENBCTBE U PEKOHCTPYKLUMM 34aHUIA U MOA3EMHbIX
coopyxeHnuin K MICH 2.07-01 OcHoBaHus, doyHOaMEHThI Y No43eMHbIE COOPYKeHUS"

Mpuka3 MockomapxutekTypbl oT 14.12.05 N 162

Mocobue ot 14.12.05 N 2.07-01

MHCTPYKTUBHO-MEeTOANYECKNE AOKYMEHTbI

MICH 1.04-2005 BpeMeHHble HOpMbI 1 MpaBua NPOeKTUPOBAHNSA NMITAHMPOBKA 1 3aCTPOMKM Y4acTKOB TeppuTopumn
BbICOTHbIX 34aHUA-KOMMMEKCOB, BbICOTHBIX MPafoCTPOMTENBHBIX KOMMNIEKCOB B ropode Mockse

MocTaHoBnenue MNpasutensctea Mockebl oT 27.09.05 N 747-1M1

MICH ot 27.09.05 N 1.04-2005

MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHTbI

Moco6ne k MITCH 2.07-01 OcHoBaHus, hyHaaMeHTbI 1 NOA3eMHble coopyxeHus. ObcrniegoBaHNe U MOHUTOPWHE NpK
CTPOUTENLCTBE U PEKOHCTPYKLMMN 34aHWUIA U NOA3EMHBIX COOPYXEHNI

Mpuka3 Mockomapxutektypbl o1 01.12.04 N 180

Mocobue o1 01.12.04 N 2.07-01

MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHTbI

TCH 50-302-2004 CaHkT-lNMeTepbypr MNpoektMpoBaHue byHAaMeHTOB 3aaHuii u coopyxeHuin B CaHkT-MeTtepbypre
PacnopsikeHne Komuteta no ctpontensctBy CankT-Tetepbypra o1 05.08.04 N 11
TCH o1 05.08.04 N 50-302-2004 CaHkT-INeTepbypr

CIM 11-114-2004 NHxeHepHble N3bICKaHWSA Ha KOHTUHEHTaNbHOM Lenbde Ans CTPoOMTENbCTBA MOPCKUX
HedTerasonpoMbICIOBbIX COOPY)KEHUN

Mucemo MNocetpos Poceun ot 11.05.04 N J16-21

Csop npasun (CIT) ot 11.05.04 N 11-114-2004

CBogapl MpaBvn No NPOEKTMPOBaHUIO U CTPOUTENBCTBY

CIM 42-102-2004 MNpoeKTnpoBaHMe 1 CTPOUTENBCTBO ra3onpoBOAOB 13 METANINYECKUX TPYD
Mucbmo MNoccTtpos Poccum ot 15.04.04 N J16-2341/9

Csop npasun (CIT) ot 15.04.04 N 42-102-2004

CBogapl MpaBvn No NPOEKTMPOBaHUIO U CTPOUTENBCTBY

WHCTpYKUMSA NO UHXEHEPHO-Te0NOrMYeCcKM 1 re03KoNorM4Yeckum nabickaHnsam B r.Mockse
YkasaHune Mockomapxutektypbl oT 11.03.04 N 5

WHcTtpykumsa ot 11.03.04

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

EI MIK 2-04.2004 MeToguyeckoe nocobre no CoaepKaHno 1 PEMOHTY XUNULLHOTO doHaa
MOK o1 01.01.04 N 2-04.2004
MHCTPYKTUBHO-MeTOANYECKNE JOKYMEHTbI

MocoGue Mo NPOEKTMPOBaHUIO 3EMIISIHOTO NONOTHA aBTOMOGUIbHBIX AOPOT Ha CrabbIx rpyHTax
PacnopsixeHne MuHTtpaHca Poccum o1 03.12.03 N OC-1067-p

Mocobue o1 03.12.03

HopmaTuBHbIE JOKYMEHTbI, MPUHMMAaEMble OTpaciieBbIMU MUHUCTEPCTBAMMU

EI CHwlM 31-01-2003 3paHuns xurblie MHOTOKBapTUPHbIE (OTKa3aHo B rocperucTpaumm)
MocTaHoBnenne Nocctpos Poccum o1 23.06.03 N 109

CHwulM o1 23.06.03 N 31-01-2003

CTponTensHble HopMbl 1 Npasuna P®



CIn 50-102-2003 NpoekTupoBaHue 1 YyCTPONCTBO CBalHbIX (PyHAaMEHTOB
MocTaHoBnenne Nocctpost Poccum o1 21.06.03 N 96

Csop npasun (CIT) o1 21.06.03 N 50-102-2003

CBogapl MpaBvn No NPOEKTMPOBaHUIO U CTPOUTENLCTBY

TCH 50-304-2001 r.Mocksbl (MI'CH 2.07-01) OcHoBaHwus, dyHAaMEHTbI U MOA3EMHbIE COOPYXKEHUS
MocTaHoBnenue MNpasutensctea Mockebl oT 22.04.03 N 288-I1M1

MICH ot 22.04.03 N 2.07-01

TCH ot 22.04.03 N 50-304-2001 r.Mocksbl

O6LWe NONOXEHNSA K TEXHNYECKUM TpeboBaHNSIM MO NPOEKTUPOBAHUIO XWIbIX 34aHUIA BbiCOTON bonee 75 m
Mpuka3 MockomapxutekTypbl 0T 17.05.02 N 101
MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHThI

TP 132-03 TexHn4ecke pekoMeHZauum no ycTporucTBy hyHaaMeHTOB CNocoboM cTaTU4ecKkoro BAaBMNMBaHWUS CBaM
ONs1 KUMBIX M 0OLLEeCTBEHHbIX 34aHUM

TP (TexHuyeckme pekomeHaaumm) ot 15.12.01 N 132-03

MocTaHoBrnenue MNpasutensctea Mocksbl oT 15.12.01

MHCTPYKTUBHO-MeTOANYECKNE JOKYMEHTbI

MHCTPYKUMSA MO NPOEKTUPOBAHUIO U YCTPONCTBY CBalHbIX PYyHOAAMEHTOB 34aHUA 1 coopyxeHui B r.Mockse
Ykasanune Mockomapxutektypbl oT 30.11.01 N 44
MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHTbI

MAC 12-5.2000 Mocobwne ans paboTHMKOB MocapxcTporHaa3opa Poccum no ocyLecTBNEHNIO KOHTPONS 3a
KayeCTBOM CTPOUTENbHO-MOHTaXHbIX paboT

MAC o1 01.01.01 N 12-5.2000

VHCTPYKTMBHO-MeTOANYECKNE AOKYMEHThI

CIM 11-105-97 UrxeHepHOo-reonornyeckie nsbickanus ans crpoutensctaa. Yacts lll. MNpaeuna nponssogctea paboT
B panioHax pacnpocTpaHeHus cneumpuyeckx rpyHToB

Mucbmo MNocctpos Poccum ot 25.09.00 N 5-11/87

Ceog npasun (CI) ot 25.09.00 N 11-105-97

CBogabl NpaBun Mo NPOEKTUPOBAHNIO U CTPOUTENLCTBY

MeToavka Ha3HayeHns 06bema MHXEHEPHO-TE0NOMMYECKUX N3bICKaHUIA B LLIEHTPE U cepeauHHON YacTn r.Mockebl
Mpvka3 YnpaBrneHs 3KOHOMUYECKOW, HayYHO-TEXHNUYECKON M MPOMBILLITEHHOW MOMUTUKN B CTPOUTENBbHOW OTpacnmu
Mpasutensctea Mocksbl 0T 14.08.00

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

TP 95.03-99 TexHonormyecknin pernaMmeHT Npor3BOACTBa CTPOUTENBHO-MOHTaXXHbIX paboT Npy BO3AENCTBUN 30aHUI
n coopyxenuii. 03. Bosgencteme cBaiHbIx PyHAaMeHToB

TP ot 30.06.00 N 95.03-99

Mpuka3 KoMmnnekca apxvTeKkTypbl, CTPOUTENBLCTBA, Pa3BuUTUA U pekoHCTpyKuun ropoga ot 30.06.00
VHCTPYKTUBHO-MeTOANYECKNE AOKYMEHThI

TP 94.02-99 TexHnyecknin pernaMmeHT onepaunoHHOIo KOHTPONSA KayecTBa CTPOUTENBHO-MOHTaXHbBIX U cneumanbHbIX
paboT nNpv BO3BEAEHNM 3AaHUIA 1 coopyKeHniA. 02. YCTPONCTBO OCHOBaHMIM 1 (oyHO,aMEHTOB

TP o1 30.06.00 N 94.02-99

Mpuka3 KoMmnnekca apxvTeKkTypbl, CTPOUTENBLCTBA, Pa3BUTUA U pekoHCTpyKuun ropoga ot 30.06.00
MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

TP 108-00 TexHVYeckne pekoMeHaauun no HaTypHbIM UCTBITAHUAM FPYHTOB Xerne3006eTOHHBIMU CBasiMM B YCIIOBUSIX
cTpouTenbcTBa

TP (TexHudeckue pekomeHgaumn) ot 11.05.00 N 108-00

Mpuka3 Komnnekca nepcnektuBHoro passnnsa ropoga Mocksebl oT 11.05.00

MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHTbI



TP 100-99 TexHnyeckne pekoMeHaauum no yCTponcTBy hyHAaMEHTOB U3 GypoHabMBHbBIX CBaWi B YCIOBUSAX
CYyLLIECTBYIOLLLEN 3aCTPONKM

TP (TexHudeckue pekomeHgaumn) ot 24.12.99 N 100-99

Mpuka3 Komnnekca nepcnektuBHoro passnnsa ropoga Mocksebl oT 24.12.99

MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHTbI

CIN 11-105-97 UrxeHepHO-TeonorMyeckie nsbickaHusl Ansa crpoutensctsa. Yacts V. MNpaeuna npoussoactea paboT
B panioHax pacnpocTpaHeHsl MHOrofeTHeMEpP3bIX IPYHTOB

Mucbmo MNocetpos Poccum o1 03.11.99 N 5-11/140

Ceog npasun (CM) ot 03.11.99 N 11-105-97

CBogabl NpaBun Mo NPOEKTUPOBAHNIO U CTPOUTENLCTBY

MICH 5.02-99 lNMpoeKkTupoBaHne ropoackux MOCTOBbIX COOPYXeHUN (C MiameHeHusamu n gononHennamm N 1)
MocTaHoBnenue MNpasutensctea Mocksbl oT 07.09.99 N 848

MICH ot 07.09.99 N 5.02-99

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

MAC 11-5.99 MeTogun4yeckme pekoMeHaaumm no NpoBEAEHUIO SKCNEPTU3bl MAaTEPUANIOB UHXEHEPHDBIX U3bICKAHUIA AN
TEXHWKO-3KOHOMUYECKMX 0OOCHOBaHMWI (MPOEKTOB, paboumx MPOEKTOB) CTPOUTENLCTBA OO HLEKTOB

MIC oT127.04.99 N 11-5.99

Mpukaa MMaerocakcnepTnael Poccumn ot 27.04.99

VHCTPYKTMBHO-METOANYECKNE AOKYMEHThI

PekomMeHOaumy no NpoeKTMPOBaHMIO U YCTPONCTBY OCHOBaHWUIA 1 chyHAAMEHTOB NMpuy BO3BEAEHWUN 34aHNIA BONN3n
CYLLECTBYIOLLMX B YCIOBUSAX NIIOTHOW 3acTporikm B r.Mockse

Ykasanune Mockomapxutektypbl oT 13.01.99 N 2

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

PekomeHgaumy no o6¢cnenoBaHnio U MOHUTOPUHTY TEXHUYECKOTO COCTOSIHUS SKCNIyaTUPYEMbIX 3AaHUNA,
pacnornoXeHHbIX BOM3n HOBOro CTPOUTENLCTBA UMM PEKOHCTP YKL

YkasaHune Mockomapxutektypbl oT 18.11.98 N 39

MHCTPYKTUBHO-MeTOANYECKNE AOKYMEHTbI

TCH 22-301-98 3paHusa Ha nogpabaTteiBaeMblX TEPPUTOPUAX BepxHekaMeHCKOro MeCTOPOXAEHNS KanMnHbIX COMe.
HasHayeHune cTpouTenbHbIX Mep 3aLmThbl

Mpwvka3 [MaBHOro ynNpaBneHns apxmMTeKTypbl U rpagocTpomTenbCTBa agMmHMcTpaumn MNepmckon obnactv ot 31.08.98 N
23

TCH ot 31.08.98 N 22-301-98

MHCTpYKTMBHO-MeTOQNYECKNE AOKYMEHTbI

PekomMeHOaLmy no NpoeKTMPOBaHMNIO 1 YCTPONCTBY OCHOBaHWUIA, (DyHOAMEHTOB M NOA3EMHbBIX COOPYXEHUA Npu
PEKOHCTPYKUMWN FPaXOaHCKUX 34aHWUIA N UICTOPUYECKON 3aCTPONKN

YkasaHue Mockomapxutektypbl oT 03.07.98 N 21

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

E TCH 50-304-2000 r.Mocksbl (MICH 2.07-97) OcHoBaHwus, yHAaMeEHTbI M MOA3EeMHbIE COOPYXeHMS (He Ae/CTBYeT Ha
TeppuTopum PP)

MocTaHoBnenue MNpasutensctea Mockebl oT 10.02.98 N 111

MI'CH ot 10.02.98 N 2.07-97

TCH ot 10.02.98 N 50-304-2000 r.Mocksb!

PekomMeHgaumy no pacyeTy, NPOEKTMPOBAHUIO 1 YCTPOWMCTBY CBaHbIX (hyHAAMEHTOB HOBOro Tnna B r.Mockee
YkasaHue Mockomapxutektypbl oT 18.11.97 N 46
MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

CrI 11-105-97 NrxeHepHo-reonornyeckme nsbickaHns ans ctpoutensctea. Yacte |. O6wpme npaevna nponssoacTea
paboT

Mucbmo MNocetpost Poceun ot 14.10.97 N 9-4/116

Csop npasun (CIT) ot 14.10.97 N 11-105-97



CBO,CLI:I npasui No NPOEKTUPOBaHUIO N CTPOUTENbCTBY

TCH 50-303-96 HH OcHoBaHns n chyHAaMeHTbI 30aHWI Y COOPYXXEHU Ha HaMbIBHbIX TEPPUTOPUAX Himkeropogckomn
obnacTtn. ixeHepHble U3bICKaHWS, NPOEKTUPOBaHNE N YCTPOWUCTBO

MocTaHoBneHne agMnHMcTpauum Hwkeropoackor obnactu ot 19.02.97 N 47

TCH ot 19.02.97 N 50-303-96 HH

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

MAC 11-3.99 MeTogunyeckme pekoMeHaaLmm no NPoBEAEHNIO SKCNEPTU3bl TEXHUKO-3KOHOMUYECKMX 0OOCHOBaHWI
(NpPOeKTOB) Ha CTPOUTENBLCTBO OOBEKTOB  XUIMULLHO-TPaXaaHCKOro HasHayYeHns

MAC o1 15.01.97 N 11-3.99

Mpuka3s MaerocakcnepTnael Poccun ot 15.01.97

VHCTPYKTMBHO-MeTOANYECKNE AOKYMEHThI

MAC 11-4.99 MeTogunyeckme pekoMeHaaLmm no NPoBEAEHNIO SKCNEPTU3bl TEXHUKO-3KOHOMUYECKMX 0OOCHOBaHWI
(NpoeKToB) Ha CTPOUTENLCTBO MPEANPUATUI, 30AHUIA 1 COOPYKEHWI NPOM3BOACTBEHHOIO Ha3HaYeHuUs

MAC o1 15.01.97 N 11-4.99

Mpukas MaerocakcnepTnael Poccun ot 15.01.97

MHCTPYKTUBHO-MeTOANYECKNE JOKYMEHTbI

E TCH 50-302-96 r.CaHkT-leTepOypra YcTpocTBO (hyHOAMEHTOB rPaXkaaHCKMX 30aHWIN 1 COOPYXEHUI B
CaHkT-lNeTepbypre n Ha TeppUTOPUSAX, aAMUHUCTPATUBHO NoA4YnHEHHbIX CaHkT-IMeTepOypry (He oencTBYeT Ha
TeppuTopum PP)

PacnopsikeHune N'yoepHaTtopa CaHkT-MNeTepbypra ot 09.09.96 N 193-p

TCH o1 09.09.96 N 50-302-96 r.CaHkT-TleTepbypra

TCH 50-301-96 Pecny6nuku Komu MNpoektmpoBaHne ocHOBaHUiA 1 hyHOAAMEHTOB 34aHWIA U COOPYKEHWUI,
BO3BOAUMbIX B paioHax pacnpocTpaHeHUst BeHHOMEP3nbIX rpyHToB Pecnybnuku Komm

Mpwka3 MuHapxctponaHepro Pecnybnvkn Komm ot 13.08.96 N 99-O[]

TCH ot 13.08.96 N 50-301-96 Pecnybnukun Komm

TCH 302-50-95.PB NHCTpyKUMSA N0 N3biCKaHWAM, MPOEKTUPOBAaHNIO, CTPOUTENbLCTBY U 3KCMnyaTauuy 30aHun u
COOPYXEHWI Ha 3aKapCTOBaHHbIX TEPPUTOPUAX

Mpuka3 MuHncTepcTBa cTpomTenbcTBa Pecnybnukm bawkoptocTtan ot 02.04.96 N 231

TCH ot 02.04.96 N 302-50-95.PB

MHCTPYKTUBHO-MEeTOANYECKNE AOKYMEHTbI

El YKa3aTtenb HOpMaTVBHbIX JOKYMEHTOB MO CTPOUTENBLCTBY, AENCTBYIOLLMX Ha Tepputopun Poccuickon ®egepaunm (no
cocTosHuio Ha 01.01.2007 r.)
WHdopmauus, cnpaska ot 01.01.96

@ MepeyeHb HOPMaTUBHBLIX JOKYMEHTOB MO CTPOUTENLCTBY, AENCTBYIOLUMX HA TeppuTopumn Poccuiickon depepaumm (no
cocTosHuio Ha 01.01.98) (cTapast pegakums)
WHdopmauus, cnpaska ot 01.01.96

E [MepeyeHb HOpMaTMBHBLIX JOKYMEHTOB MO CTPOMTENBCTBY, AEUCTBYHOLUMX Ha TeppuTopumn Poccunckon ®egepauum [no
cocTosHuio Ha 01.09.2000 r.] (cTapas pegakums)
WHdopmauus, cnpaska ot 01.01.96

EI Yka3aTtenb HOpMaTVBHbIX JOKYMEHTOB MO CTPOUTENBLCTBY, AENCTBYIOLLMX Ha Tepputopun Poccuickon ®egepaunm (no
cocTosHuio Ha 01.07.2003 r.) (cTapas pegakums)
WHdopmauus, cnpaska ot 01.01.96

EI Yka3aTtenb HOpMaTVBHbIX JOKYMEHTOB MO CTPOUTENBLCTBY, AENCTBYIOLLMX Ha Tepputopun Poccuickon ®egepaunm (no
cocTosHuio Ha 01.07.2004 r.) (cTapast pegakums)
WHdopmauus, cnpaska ot 01.01.96

El YKkasaTtenb HOpMaTMBHbIX JOKYyMEHTOB MO CTPOUTENBLCTBY, AEUCTBYIOLLMX HA Tepputopumn Poccuiicko Gepepaumm (no



cocTosHuio Ha 01.01.2005 r.) (cTapast pegakums)
WHdopmauus, cnpaska ot 01.01.96

EI YKa3aTtenb HOpMaTVBHbIX JOKYMEHTOB MO CTPOUTENBLCTBY, AENCTBYIOLLMX Ha Tepputopun Poccuickon ®egepaunm (no
cocTosHuio Ha 01.01.2006 r.) (cTapas pegakums)
WHdopmauus, cnpaska ot 01.01.96

O606LLeHne xapakTepHbIX HapyLLUEHW TpeboBaHWIN CTPOUTENBbHBIX HOPM 1 NMPaBuUI
Mucbmo MasrocakcnepTrabl Poccnmn ot 21.12.95 N 24-10-3/331

PekomMeHOaLmm no NpMMEHEHNIO NOMbIX KOHNYECKNX CBal MOBbLILLEHHON HeCyLLen cnocobHoCcTW. B pa3snTtim
TpeboBanmin CHulM 2.02.03-85 "CBaiHble pyHaameHTbI"

Mucbmo MuHcTpos Poccum o1 07.12.95 N 8-23/171

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

BCH 32-95 YkasaHus no yCTpoWCTBY CBaViHbIX (hyHAAMEHTOB A JOMOB MOBbILLEHHOW 3TaXHOCTM
BCH o1 31.10.95 N 3295

Mpuka3 enapTameHTa cTpouTenbCcTBa NnpasuTensctea Mocksbl oT 31.10.95
MHCTpYKTMBHO-MeTOANYECKME AOKYMEHTbI

BCH 31-95 Yka3aHusi no onpeaeneHunto Hecylenm cnocobHOCTM 1 HEOOX0AMMON ANVHbI CBal
BCH o1 15.09.95 N 3195

Mpuka3 enaptameHTa cTpouTenbCcTBa NnpasuTensctea Mocksbl oT 15.09.95
VHCTPYKTUBHO-MEeTOANYECKNE AOKYMEHThI

Mocobue ans paboTHMKOB ["OCapXCTpoHaa30pa No OCYLLECTBIIEHWIO KOHTPONS 3a Ka4eCTBOM
CTpOUTENbHO-MOHTaXHbIX paboT (Pasgensl 1-13, Mpunoxexue 1)

WHCTpyKTMBHO-MeToamyeckne aokymeHTbl oT 01.01.95

Mocobue

KnaccudmkaTtop 0CHOBHbIX BUAOB Ae(EKTOB B CTPOUTENLCTBE M NMPOMBILLITEHHOCTU CTPOUTENbHBIX MaTepuanos
Mpukas MasrocapxcTtponHaasopa Poccun o1 17.11.93
Hopmbl, npaBuna n HopMaT/Bbl OPraHoOB rocyAapCTBEHHOIO Haa3opa

MeToanueckme pekoMeHaaumm no onpeaeneHnio OCHOBHBIX BMOOB NMpaBOHapyLLeHU B 06nacTy cTpouTenbcTea
MocTaHoBnenue Nocctpos Poccum o1 17.08.93
VHCTPYKTUBHO-MeTOANYECKNE AOKYMEHThI

PO 31.31.55-93 MHCTpyKUMSA NO NPOEKTUPOBAHNIO MOPCKNX NpUYanbHbIX 1 GeperoykpenmTernbHbIX COOPYKEHNI
Mucemo JenaptameHTa Mopckoro TpaHcnopTa MuHucTepcTBa TpaHcnopTa Poccuiickon ®egepaumm ot 16.04.93 N
CM-35/759

PO ot 16.04.93 N 31.31.55-93

HopmaTtuBHbIe JOKYMEHTbI, MPYHMMaeMble OTPacieBbIMU MUHUCTEPCTBaMM

EI PexomMeHaaLmu 0 nopske oCylLeCTBMNEHNS roCyaapCTBEHHOIO KOHTPONA 3a cobniogeHnem TpebosaHni
CTPOUTENbHbLIX HOPM W MPaBWM NPV NPOV3BOACTBE CTPOUTENBLHO-MOHTaXHbIX PaboT Ha 06BbEKTaX NPON3BOACTBEHHOTO
HasHayeHns

MIC o1 01.01.93 N 12-7.2000

NHCTPYKTMBHO-METOANYECKAE IOKYMEHTbI

BCH 34.72.111-92 (MunHTonaHepro P®) MHxXeHepHbIe U3biCKaHUSA Ot MPOEKTUPOBaHNS TENMOBbIX ANEKTPUYECKNX
CTaHummn

Mpuka3 MuHanepro Poccun ot 13.07.92 N 84a

BCH ot 13.07.92 N 34.72.111-92

HopmaTunBHble JOKYMEHTbI, NPUHUMAaEMbIe OTPacieBbiIMU MUHUCTEPCTBAMU

El MpoekTnpoBaHme BbiCLUMX Y4ebOHbIX 3aBeAEeHU 1 MHCTUTYTOB NOBbILLEeHNS kBanudmkaumm. (CnpasoyHoe nocobue k
CHulT 2.08.02-89)



Moco6bue o1 01.01.92 N 2.08.02-89
VHCTPYKTMBHO-MeTOANYECKNE AOKYMEHThI

CHwul1 3.06.04-91 MocTbl 1 TpyObl
MocTtaHoBneHune MNocctpos CCCP o1 21.11.91 N 17
CHulM o1 21.11.91 N 3.06.04-91

CTponTtensHble HopMbl 1 Npasuna P®

BCH 34-91 (MuHTtpaHccTtpori CCCP) MNMpaBnna npon3BoacTea v NpuemMkn paboT Ha CTPOUTENLCTBE HOBLIX,
PEKOHCTPYKLUM U pacLUMPEHUN OENCTBYOLIMX TMOPOTEXHNYECKUX MOPCKUX M PEYHBIX TPAHCMOP THBIX COOPYKEHWI. YacTb
|

BCH o1 01.01.91 N 34-91
Mpwvka3 MuHTpaHccTpos CCCP o1 01.01.91
HopmaTuBHbIe AOKYMEHTbI, TPUHUMAEMbIE OTPACNEBbIMY MUHUCTEPCTBaMU

BCH 34-91 (MuHTtpaHccTtpori CCCP) MNMpaBnna npon3BoacTea v NpuemMkn paboT Ha CTPOUTENLCTBE HOBLIX,
PEKOHCTPYKLUM U pacLUMPEHUN LEACTBYIOLIMX TMOPOTEXHNYECKUX MOPCKUX M PEYHBIX TPAHCMOPTHBIX COOPYKEHUI. YacTb
Il

BCH o1 01.01.91 N 34-91

Mpwvka3 MuHTpaHccTpos CCCP ot 01.01.91

HopmaTuBHbIE LOKYMEHTbI, MPUHUMAEMbIE OTPACEBLIMU MUHUCTEPCTBaAMM

P 31.35.13-90 YkazaHunsi N0 peMOHTY rMAPOTEXHUYECKNX COOPYKEHWUIA HA MOPCKOM TpaHcrnopTe
Mpuka3s Muamopdgnota CCCP o1 02.03.90 N 24

PO ot 02.03.90 N 31.35.13-90

HopmaTuBHbIEe LOKYMEHTbI, MPUHUMAEMbIE OTPACEBLIMU MUHUCTEPCTBAMM

EI MpoekTpoBaHMe OTKPbITLIX KPaHOBbIX acTakas (CnpaBovHoe nocobue k CHulM 2.09.03-85)
Moco6ne ot 01.01.90 N 2.09.03-85
MHCTpYKTMBHO-MeTOQNYECKNE AOKYMEHTbI

Mocobue no nponseoacTBY 1 NpUeMKe paboT MPY CTPOUTENBCTBE HOBbIX, PEKOHCTPYKLMU N pacLUMpEHUn
OENCTBYIOLLMX TMAPOTEXHNYECKMX MOPCKUX M PEYHBIX TPAHCNOPTHBIX coopyxennin (k CHulM 3.07.02-87)
Mocobue ot 21.11.89 N 3.07.02-87

HopmaTuBHble JOKYMEHTbI, NPUHUMAaEMbIe OTpacieBbIMU MUHUCTEPCTBAMU

BCH 61-89 (MuHtpaHccTpoit CCCP) M3bickaHWs, MPOEKTUPOBaHME M CTPOMTENBbCTBO Xemne3HblX 0pOor B pafioHax
BEYHOWN Mep3noThl

Mpuka3s MuHTpaHccTposs CCCP o1 20.07.89 N MO437

BCH ot 20.07.89 N 61-89

HopmaTtuBHbIe JOKYMEHTbI, MPYHMMaeMble OTPaceBbIMU MUHUCTEPCTBAMM

@ BCH 1-89 Hopmbl NpoeKTMpoBaH1S NNaHUpPOBKM U 3aCTPOMKU HOBbIX CenUTeOHbIX panoHoB JleHnHrpaga (He
OencTByeT Ha Tepputopun P®)

PacnopsixeHue ucnonkoma JleHcoseta o1 19.06.89 N 469

BCH ot 19.06.89 N 1-89

HopmaTuBHbIe JOKYMEHTbI, NPUHUMAaEMbIe OTPaceBbiIMU MUHUCTEPCTBaAMU

CHwlM 2.02.04-88 OcHoBaHWS 1 oyHOAMEHTbI Ha BEHHOMEP3bIX FPYHTax
MocTtaHoBneHune MNocctposi CCCP ot 21.12.88 N 252

CHulM o1 21.12.88 N 2.02.04-88

CTponTensHble HopMbl 1 Npasuna P®

BCH 51-88 VHCTpyKUMS MO yLUMPEHUIO aBTOAOPOXHBIX MOCTOB 1 NMyTENPOBOAOB
BCH o1 26.07.88 N 51-88
Mpwka3 MuHaeTogopa PCPCP ot 26.07.88

M-864-88 (MmaponpoekT) Mocobre No NPOeKTMPOBaHNIO CYAOX0AHbIX LWo30B k CHuM 2.06.07-87 "MognopHble
CTEHbI, CYAOXOAHbIE LS03bl, pbi6ONPONyCKHbIE U PbiB03aLUMTHEIE COOPYKEHNA"



Mocobue o1 28.06.88 N 2.06.07-87
Mocobue o1 28.06.88 N M-864-88
VHCTPYKTUBHO-MEeTOANYECKNE AOKYMEHThI

BCH 40-88 NMpoekTpoBaHMe 1 YCTPONCTBO (DYHAAMEHTOB U3 LIEMEHTOIPYHTA ANt MaNo3TaXHbIX CENbCKUX 30aHUN
BCH ot 21.03.88 N 40-88

Mpuka3s Nocarponpoma CCCP ot 21.03.88

HopMaTuBHbIe JOKYMEHTbI, NPUHMMAaeMble OTpacsieBbIMU MUHUCTEPCTBaMMU

EI Mocobue no npoektMpoBaHuto Tennuuy 1 napHukos (k CHulM 2.10.04-85)
Mocobue o1 01.01.88 N 2.10.04-85
MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

BCH 33-2.2.06-86 MenvopaTuBHble CUCTEMbI 1 COOpPYKeHNsi. OpocuTenbHbIE CUCTEMbI HA MPOCaA0YHbIX FPYHTax.
Hopmbl npoekTpoBaHus

Mpwka3 MuHBogxosza CCCP ot 19.11.87 N 414

BCH o1 19.11.87 N 33-2.2.06-86

HopmaTtuBHbIe JOKYMEHTbI, MPYHMMaeMble OTPaceBbIMU MUHUCTEPCTBaMM

PCH 68-87 MpoekTMpoBaHMe 06BHEKTOB NPOMBILLIEHHOTO U MPaXaaHCKoro HasHadeHust 3anagHo-Crnbupckoro
HedTerasoBoro Komnnekca

MocTaHoBnenne Nocctpos Poccum o1 30.10.87 N 285

PCH ot 30.10.87 N 68-87

CHwlM 2.02.05-87 ®yHOamMeHTbl MalWH C AUHAMWUYECKMMUN Harpy3kamm
MocTtaHoBneHune MNocctpost CCCP ot 16.10.87 N 242

CHwulM ot 16.10.87 N 2.02.05-87

CTponTensHble HopMbl 1 Npasuna P®

BHTM-51-1-88 (MuHrasnpom CCCP) BegomcTBEHHbIE HOPMbI TEXHONOMMYECKOro MPOEKTMPOBaHNS YCTaHOBOK MO
NPON3BOACTBY U XPAHEHMIO CXMXKEHHOTO MPUPOAHOrO rasa, 30 TEPMUYECKNX XPaHUITULLL U ra303anpaBOYHbIX CTaHLIMN
(BpemMeHHbIe)

BHTM ot 13.08.87 N 51-1-88

Mpuka3 Muxrasnpoma CCCP ot 13.08.87

HopmaTuBHbIe JOKYMEHTbI, NPUHUMAaEMbIe OTPacieBbIMU MUHUCTEPCTBAMU

CHwulM 3.07.02-87 M'vapoTexXHUYecKMe MOPCKME N PEYHbIE TPAHCMOPTHBIE COOPYKEHNS
MocTtaHoBneHune MNocctpos CCCP o1 26.01.87 N 14

CHwulM o1 26.01.87 N 3.07.02-87

CTponTenbHble HopMbl 1 Npasuna P®

El CHwl1 2.04.07-86* Tennosble cetn (¢ N3meHennamm N 1, 2)
MocTtaHoBneHune MNocctpos CCCP o1 30.12.86 N 75

CHulM o1 30.12.86 N 2.04.07-86*

CTpouTenbHble HOpMbI U Npasuna PO

@ CHulM 2.04.07-86* TenmnoBble ceTn (CTapas pegakums)
MocTtaHoBneHune MNocctpos CCCP o1 30.12.86 N 75

CHwIM o1 30.12.86 N 2.04.07-86*

CTpouTenbHble HOpMbI U Npasuna PO

EHwP C6opHuk E12. CBanHble paboThbl

MocTtaHoBneHune MNocctpos CCCP o1 05.12.86 N 43
MocTtaHoBneHune MNockomTtpyna CCCP ot 05.12.86 N 512
MocTtaHoBneHne Cekpetapuarta BLICIC o1 05.12.86 N 29-50
EHuWP 01 05.12.86 N E12

CBofbl NpaBusi No NPOEKTUPOBAHNIO U CTPOUTENLCTBY

PekomeHgauum no YWNPEHUKD SKCNIyaTnpyemMblX Xene3o0eToHHbIX aBTOAOPOXHbIX MOCTOB



Mpvka3 MuHaeTogopa PCOCP ot 21.11.86 N 36
HopmaTtuBHbIe OKYMEHTbI, MPYHMMaeMble OTPacieBbIMU MUHUCTEPCTBaMM

BCH 33-2.2.07-86 MenvopaTuBHble CUCTEMbI 1 COOpYKeHNsi. CoopyXeHns Ha HabyxaroLwmx rpyHTax. Hopmel
NpOEeKTUPOBaHNS

Mpuka3 MnHeogxo3a CCCP ot 19.11.86 N 413

BCH ot 19.11.86 N 33-2.2.07-86

HopmaTtuBHbIe JOKYMEHTbI, MPYHMMaeMble OTPacieBbIMU MUHUCTEPCTBAMMU

EI Mocobue No NPoeKTMPOBaHUIO OTAEMBHO CTOALLMX OMOP M 3cTakag nod TexHonormveckue Tpydonposoabl (k CHul
2.09.03-85)

Moco6wue ot 15.01.86 N 2.09.03-85

MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

CHwlM 2.09.03-85 CoopyXeHns NPOMBILLIIEHHBIX MPeAnpUS TUNA
MocTtaHoBneHne MNocctpost CCCP o1 29.12.85 N 263

CHwulM o1 29.12.85 N 2.09.03-85

CTpouTenbHble HOpMbI U Npasuna PO

EI Mocobre No NPOEKTMPOBAHUIO NPEANPUATAN, 30aHUA U COOPYXEHWUIA MO XpaHeHWo 1 nepepaboTke 3epHa (k CHul
2.10.05-85)

Mocob6ue o1 30.09.85 N 2.10.05-85

VHCTPYKTUBHO-MeTOANYECKNE AOKYMEHThI

CHwul1 2.05.06-85* MarucTtpanbeHble Tpybonposoabl
MocTtaHoBneHune MNocctpos CCCP ot 30.03.85 N 30
CHwulM o1 30.03.85 N 2.05.06-85*

CTpouTenbHble HOpMbI U Npasuna PO

CHwl1 2.05.03-84* MocTbl 1 TpyObl
MocTtaHoBneHne MNocctposs CCCP ot 30.11.84 N 200
CHwuIM o1 30.11.84 N 2.05.03-84*

CTpouTenbHble HOpMbI U Npasuna PO

EI Mocobue No NPOEKTMPOBaHMIO KeNe306eTOHHLIX POCTBEPKOB CBaNHbIX (DYHAAMEHTOB MO KOJNOHHbI 3faHuiA 1
coopyxeHnuin (k CHull 2.03.01-84)

Moco6wue ot 30.11.84 N 2.03.01-84

NHCTPYKTMBHO-MEeTOANYECKAE AOKYMEHTbI

CHwIM 2.02.01-83* OcHOBaHWA 34aHWIA U COOPYXEHWI
MocTtaHoBneHne Nocctposs CCCP o1 05.12.83 N 311
CHulM o1 05.12.83 N 2.02.01-83*

CTpouTenbHble HOpMbI U Npasuna PO

EI PekomMeHaaumm no pacyeTy xene3obeToHHbIX CBalHbIX (DyHAaMEHTOB, BO3BOANMbIX HA BEYHOMEP3MbIX FPYHTaX, C
Yy4eTOM TeMnepaTypHbIX U BI@XHOCTHbIX BO3AEWCTBUIA

WHdopmauus, cnpaska ot 01.01.81

MHCTpYKTMBHO-MeTOQNYECKME AOKYMEHTbI

EI PykoBOACTBO NO NPOEKTMPOBAHWIO CBaNHbLIX (PyHAaMeHTOB
WHdopmauus, cnpaska ot 01.01.80
MHCTpYKTMBHO-MeTOONYECKME AOKYMEHTbI

TemaTtukmn
CTponTenbLCTBO U apxXMTeKTypa

NhxeHepHoe obopyaoBaHne 30aH1in 1 COOPYKEHWIA, BHELLHUE CETU



BopgocHabxeHnne n kaHanmsaums (K 40)

OpeHaxHble cucTembl

CTponTenbHble KOHCTPYKUMW U U3aenms

OcHoBaHus 1 hyHaaMeHTbl 3gaHuii u coopyxenun (K 50)

CTpOVITeJ'IbCTBO npe,qnpvaMVl 1 06bekToB TOMNNMBHO-3HEPIreTU4YECKOro KoMnsiekca



