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MpeaucnoBue
Llenu u npuHIMnbl cTangapTu3anuu B Poccuiickoit @enepannn ycraHosneHsl PenepanbHbIM 3akoHOM OoT 27 aexalpst 2002 r. N 184-d3 "O
TEXHUYECKOM perylIMpoBaHUM", a mpaBuiia pa3paboTku - nmocraHoBiaeHueM lIpaBurensctBa Poccuiickoit @enepanuu ot 19 Hos16ps 2008 r. N 858 "O
nopsiike pa3pabOTKU U YTBEPKIEHHUs CBOIOB MpaBui'.

CBeIleHI/Iﬂ 0 CBOJC MpaBHJI

1 UCITIOJIHUTEJIN - Hay4Ho-uccienoBaTelIbCKUi, MPOEKTHO-U3BICKATEIbCKUI U KOHCTPYKTOPCKO-TEXHOJIOIMYECKH HHCTUTYT OCHOBaHUN U
noa3eMHbIX coopyxeHuit uM. H.M.I'epceBanoBa - unctutytr OAO "HUIL] "Crpourenscto" (HUMOCII um. H.M.I'epceBanoBa)

2 BHECEH Texaudeckum komuteToM 1o cranaaptusanuu (TK 465) "CrpourenscTro”
3 [IOAT'OTOBJIEH k yrBepkaenuto JlemapraMeHTOM apXUTEKTYPhl, CTPOUTENHCTBA U TPAIOCTPOUTEFHON TIOJTUTHKA

4 YTBEPX/IEH npuxazom MunucrepcTBa peruoHaibHoro pa3sutus Poccuiickoit @enepanun (Munperuon Poccun) ot 27 nexadps 2010 r. N
786 u BBeneH B aeiictBue ¢ 20 mas 2011 r.

5 BAPET'MCTPUPOBAH ®enepanbHblM areHTCTBOM [0 TEXHUYECKOMY perynupoBaHuio u Merposnoruu (Poccranpapr). Ilepecmorp CII



24.13330.2010

Hngpopmayus 06 uzmenenusx K Hacmoswyemy c00y NpaUil NyOIUKYEmCs 6 eNCec00HO U30A8aAeMOoM UHDOPMAYUOHHOM YKazameie
"HayuonanvHvie cmanoapmul”, a meKcm uUMeHeHUull U NONPABOK - 6 elCeMecsiyHO u30asaemvix uHgopmayuonnvix ykazamenax "HayuonanvHoie
cmanoapmsl”. B ciyuae nepecmompa (3ameHbvl) Ui OMMeHbl HACMOAUWe20 C800d NPAGUL COOmeEemcmayruee yeedomieHue 6yoem onyoiuKko8aHo 6
edcemecauHo uzoasaemom ungopmayuonnom ykazamene "Hayuonanonvie cmanoapmut”. Coomeemcemeyrowas uHpopmayus, yeeoomienue u meKcmol
pasmewaromces makaice 8 UHGOPMAyUoOHHOU cucmeme odoue2o0 noIb308aHus - Ha oguyuarvHom cavme pazpabomyuxa (Munpecuon Poccuu) 6 cemu
Hnmepnem

BHECEHDbI onewatku, omy0nukoBanHeie B HWH(popmanmoHHOM brojuieTeHe 0 HOpPMAaTHBHOM, METOIMYECKOHM M THUIOBOH TMPOEKTHOM
nokymenTtanuu N 6, 2011 r.

OneyaTKy BHECEHBI U3TOTOBHUTENEM 0a3bl JaHHBIX

BBepneHune

Hacrosimuii cBoJy mpaBmsl  yCTaHABIMBAeT TpPeOOBaHUS K TPOCKTUPOBAHHIO (PYHIAaMEHTOB W3 pa3HBIX THUIIOB CBall B pa3IMYHBIX
MH)KEHEPHO-TEOJIOIMYECKUX YCIOBUSAX U MPH JIFOOBIX BUJAX CTPOUTENILCTBA.

Pazpaboran HUMOCII um. H.M.I'epceBanosa - uacruryrom OAO "HUL] "CrpoutensctBo": a-pa TexH. Hayk b.B.baxonaun, B.IL.Ilerpyxun u
kaHJ. TexH. Hayk W.B.KonwiOun - pykoBonutenu temsl; A-pa TexH. Hayk: A.A.I'puropsH, E.A.Copouan, JI.P.CtaBHunep; KaHauAaThl TEXH. HAYK:
A.I'.AnekceeB, B.A.bapsamos, C.I'.be3Bones, I.W.bonnapenko, B.I'.bynanoB, A.M./[3aros, O.WM.HUrnatoBa, B.E.Konam, B.B.Muxees,
J.E.PazBonoBckuii, B.I'®enoposckuii, O.A.lllynarees, I1.U.Actpebos, unxeneprsl JL.II.YHammxwuna, E.A.IlapdenoB, mpu ydactuum HHKEeHepa
H.I1.IIuBHUKA.

1 O6nacTb NnpMMeHeHuA

Hacrosimuii cBo1 IpaBuIl pacrpocTpaHsIeTcss Ha MPOSKTUPOBAHNUE CBAHHBIX ()YHIAMEHTOB BHOBb CTPOSIIMXCS U PEKOHCTPYHUPYEMBIX 3TaHUNA U
COOPYKEHHH (J1ajiee - COOPY>KeHHIN).

CBOJ IpaBHJI HE PACIPOCTPAHICTCS HA NMPOCKTUPOBAHUE CBAHHBIX (DYHIAMEHTOB COOPYKCHHH, BO3BOJAMMBIX HAa BEYHOMEP3JIBIX TPYHTaX,
CBalfHBIX ()YHIAMEHTOB MAIlIMH C JUHAMHYECKUMHU Harpy3KaMH, a TAK)Ke OIOP MOPCKUX HEPTEIPOMBICIOBBIX U JPYTUX COOPYKESHHI, BOSBOJUMBIX Ha
KOHTUHEHTAJILHOM IIeNb]e.



2 HopmaTuBHbIe CCbIIKK
B nacrosimem CII npuBeeHbI CCHUIKH HA CIIEAYIOLIHE JOKYMEHTHI:
®enepanbublil 3akoH oT 27 nexadps 2002 r. N 184-@3 "O TexHHUECKOM PeryIupoBaHuu"
®enepanbhblil 3akoH oT 30 nekadps 2009 r. N 384-03 "TexHu4eckuii peraaMeHT 0 6€30MacHOCTH 3JaHUN U COOPYKEHHI"
CII 14.13330.2011 "CHuII II-7-81* CTpouTeabCTBO B cECMUYECKHX paiioHax"
CII 16.13330.2011 "CHulI 11-23-81* CranbHble KOHCTPYKITHH"
CII 64.13330.2011 "CHulI 11-25-80 [epeBsiHHbIE KOHCTPYKITHH'"
CII 20.13330.201 "CHulI 2.01.07-85* Harpy3ku u Bo3aeiicTBus"

)

ClI 21.13330.20101 "CHullI 2.01.09-91 3nanus u coopykeHus Ha 1oApadaTHIBAEMBIX TEPPUTOPHUAX U MPOCATOYHBIX TpyHTaX"

1)
B Hacrosmiee BpEMs B O(I)I/II_II/IaJ'ILHLIX HCTOYHHKAX I/IHq)OpMaI_II/IH O NMPUHATHU JAaHHOI'O HOKYMCHTA, YIIOMAHYTOI'O 34€Ch U OAJICC IO TCKCTY,
OTCYTCTBYCT. - HpI/IMeanI/Ie M3TOTOBHUTEIS O0a3bl JaHHBIX.

CII22.13330.2011 "CHuII 2.02.01-83* OcHoBaHus 31aHUI U cOOpYyXKeHUI"

ClI 28.13330.201012I "CHullI 2.03.11-85 3ammra cTpOUTENBHBIX KOHCTPYKIHHA OT KOppo3un"

CII 35.13330.2011 "CHuII 2.05.03-84* MocTsl u TpyObI"

1
CIT 38.13330.2010 :' "CHullI 2.06.04-82* Harpy3ku 1 BO3[CHCTBUS Ha THAPOTEXHHUECKHE COOPYKEHUS (BOITHOBBIE, JICIOBBIE M OT Cy/10B)"

)

CII 40.13330.20101 "CHulI 2.06.06-85 ITimoTuHbl OETOHHBIE U XKeNe300€TOHHbBIE"

)

1
CI141.13330.2010 © "CHull 2.06.08-87 beronHbIe U kene300€TOHHbIE KOHCTPYKIIUH THAPOTEXHUUYECKUX COOPYKEHUI"




1)
B HacTosiiee Bpemsi B ouLIMaIbHBIX UCTOYHHKAX MHQOpPMAIMs O MPUHATHH AAHHBIX TOKYMEHTOB, YIOMSHYTBIX 3/I€Ch U Jalee MO TEKCTY,
OTCYTCTBYET. - [I[priMeuanue u3roToBUTeNs 0a3bl JAHHBIX.

CHull 3.04.01-87 M30as1IMOHHBIE U OTJEIOYHBIE TTOKPBHITHS

)

CII 47.13330.20101 "CHull 11-02-96 VnxeHepHble N3BICKAHKS I CTpouTeIbcTBa. OCHOBHBIC MTOJIOXKEHUS"

1)
B HACTOAIICE BpEMA B O(bHHHaHBHBIX HCTOYHHUKaAxX I/IH(bOpMaI_[I/IH O INPUHATHUN JAaHHBIX JOKYMCHTOB, YIIOMAHYTBIX 3€CH U AAJICC IO TCKCTY,
OTCYTCTBYCT. - HpI/IMe‘{aHI/IC M3TOTOBUTEIS 0a3bl JaHHBIX.

CHulI 23-01-99* CtpoutenpHasi KIUMATOIOTHS

ClI 58.13330.20101:I "CHull 33-01-2003 I'mppoTtexnudeckue coopyxennus. OCHOBHBIE MOI0XKEHUs"

)

CII 63.13330.20101 "CHull 52-01-2003 beronnsle 1 ken1e300€TOHHbIE KOHCTPYKIMHU. OCHOBHBIE TOJOKEHUs"

1)
B Hacrosmiee BpEMs B O(l)I/II_II/IaJ'IBHBIX HCTOYHHUKAX I/IH(I)OpMaI_[I/ISI O INPUHATHU HAaHHBIX JOKYMCHTOB, YIIOMSHYTBIX 3€Chb U OAJIEC IO TCKCTY,
OTCYTCTBYCT. - HpI/IMeanI/Ie M3TOTOBHUTEIS O0a3bl JaHHBIX.

I'OCT 5686-94 I'pyHTBI. MeTO1bI IOJEBBIX UCIIBITAHUNA CBasIMU

I'OCT 9463-88 JlecomaTepuaisl Kpyrible XBOMHBIX TOPOA. TeXHUUECKUE YCIOBHS

['OCT 12248-96 I'pynThl. MeTo 161 1200PAaTOPHOTO ONPEAETICHUS XapaKTEPUCTUK MTPOYHOCTH U A1e(POPMHUPYEMOCTH
I'OCT P 53231-2008 beronsl. [IpaBuia KOHTPOJIS U OLEHKU IPOYHOCTH

['OCT 19804-91 Cau xene3o0eToHHbIe. TeXHUYECKHE YCIOBUS

['OCT 19804.6-83 Cpau nosible Kpyrjioro c€4eHusl U CBau-000JI0UKH KeJIe300€TOHHBIE COCTaBHBIE C HeHanpsraemoi apmarypoil. Konctpykius
U pa3Mepbl

I'OCT 19912-2001 I'pyHTBI. MeTOTbI ITOJIEBBIX HCITBITAHUNA CTATHYCCKUM U JHHAMHYECKAM 30HIHPOBAHHEM



['OCT 20276-99 I'pyHTBl. MeTO1bI ITOJIEBOTO ONPENIEICHUS XapaKTEPUCTUK IPOUHOCTU U JePOPMHUPYEMOCTH

I'OCT 20522-96 I'pynTtbl. MeToabI CTaTHCTUYECKOH 00pabOTKHU pe3yabTaTOB HCIIBITAHUI

'OCT 25100-95 I'pyntsl. Knaccudukanus

['OCT 26633-91 berons! TsXKENbIE U METTKO3EPHUCTHIE

['OCT 27751-88 HanexHOCTh CTPOUTENBHBIX KOHCTPYKIMK U OCHOBaHUI. OCHOBHBIE TIOJIOKEHHUS IO PACUETy

I'OCT P 53778-2010 3nanus u coopyxenus. [IpaBuia o0cie10BaHUS 1 MOHUTOPUHTA TEXHUYECKOTO COCTOSTHUS

[Tlpumevanue - Ilpy mONB30BaHMM HACTOSIIMM CBOJOM MpPAaBHJ IIEJIECOOOPAa3HO TPOBEPUTH JICHCTBHE CCBUIOYHBIX CTaHJAPTOB W
KJ1accu(UKaTopoB B HH(POPMALMOHHON cucTeMe O0IIEero Noab30BaHus - Ha OQHUIMAIBHOM caiiTe HallMoHalIbHOro opraHa Poccuiickoit @enepanuu no
CTaHIapTH3alMK B ceTH MHTEpHET WM 1Mo eXXEroHO M3/1aBaeMoMy ykaszaTento "HannoHanbHble CTaHIAPTHI", KOTOPHIH OIyOJIMKOBAH 1O COCTOSHHUIO
Ha | sHBaps TEKYILEro roja, ¥ Mo COOTBETCTBYIOLIMM €XKEMECAYHO U3aBaeéMbIM UH()OPMAIIMOHHBIM yKa3aTelsiM, ONyOJIMKOBAaHHBIM B TEKYILEM TOY.
Ecnmu ccpumoyHbIil TOKYMEHT 3aMeHeH (M3MEHEH), TO TPH IOJIb30BAaHHHM HACTOSIIUM CBOJOM IPAaBHJ CJIEIyeT PYKOBOJACTBOBATHCS 3aMEHEHHBIM
(U3MEHEHHBIM) TOKyMEHTOM. EciM cChUIOYHBINH JOKYMEHT OTMEHEH 0e3 3aMeHbl, TO IOJIOKEHHE, B KOTOPOM JlaHa CChUIKA Ha HEro, IpUMEHSETCs B
YaCTH, HE 3aTParuBalOIIeH Ty CCHUIKY.

3 TepMuHbI 1 onpeageneHus

TepMI/IHH C COOTBCTCTBYIOIINUMHU OMIPCACICHUAMU, UCITIOJIb3YEMbIC B HACTOSAIICM CH, ITPUBCJCHLI B IIPUIIOKCHUN A.

HaumeHoBaHMs TPYHTOB OCHOBAHMM 3/1aHUI U coOpykeHul npuHATHI B coorsercTBuu ¢ 'OCT 25100.

4 O6LMe NnonoXeHus
4.1 Cpaiinble pyHIaMEHTHI TOJDKHBI IPOSKTHPOBATHCSI HA OCHOBE U C YUE€TOM:
a) pe3yJbTaTOB MHKEHEPHBIX U3BICKAHU /I CTPOUTENHCTBA;
0) CBEJICHH 0 CEICMUYHOCTHU paiioHa CTPOUTETHCTBA;

B) IAaHHBIX, XapaKTEPU3YIOIUX Ha3HAUCHHE, KOHCTPYKTUBHBIC H TEXHOJIIOTHYECKHNE OCOOCHHOCTH COOPYKEHUS U YCIOBUS UX AKCIUTyaTaliH;



T') ACUCTBYIONMMX Ha (PyHIaMEHTHI Harpy30K;

1) YCIIOBHUH CYIIECTBYIOIIEH 3aCTPOMKH U BIIUSTHHSI HA HEE HOBOTO CTPOUTEIIHCTBA;

€) 9KOJIOTHYECKUX TPeOOBAHUM;

) TEXHUKO-IKOHOMHYECKOTO CPABHEHUSI BO3MOYKHBIX BApPUAHTOB MPOCKTHBIX PEIICHUH.

4.2 HpI/I IMPOCKTUPOBAHHUH OOJIKHBI OBITh npeaAyCMOTPECHbI PCUICHUA, 06ecneana101uHe HaJACKHOCTb, OOJIOBECYHOCTb M DSKOHOMHUYHOCTH
COOPY)KGHI/If/'I Ha BCCX CTaUAX CTPOUTCIILCTBA U SKCILIyaTalluu.

4.3 Tlpu IpOEKTHUPOBAHUH CIIEyeT YUUTHIBATh MECTHBIE YCIOBUS CTPOUTEIBCTBA, a TAKIKE UMEIOIIMICS ONBIT MIPOSKTUPOBAHUS, CTPOUTEIHCTBA
Y DKCILTyaTalluy COOPYXKEHUN B aHAJIOTMYHBIX WH)KEHEPHO-TE€OJIOTMYECKUX, TUAPOre0IOTMUYECKUX U DKOJIOTUYECKUX YCIIOBUSX.

I[aHHBIe 0 KIIMMATH4YC€CKUX YCJIOBUAX pa1710Ha CTPOUTCIBLCTBA NOJKHBI IPUHUMATBLCA B COOTBETCTBUU CO CHulI 23-01.

4.4 PaGoThl 1O NMPOEKTUPOBAHHUIO CBAWHBIX (YHAAMEHTOB CIEJyeT BECTH B COOTBETCTBUHM C TEXHHYECKUM 3aJaHMEM Ha MPOEKTUPOBAHHE U
HEO0OXOIMMBIMU UCXOHBIMU JaHHBIMHU (4.1).

4.5 Ilpu npoeKTHPOBAHUH CIIEIYET YUUTHIBaTh YPOBEHb OTBETCTBEHHOCTH coopykeHus B cooTBeTcTBUM ¢ [[OCT 27751.

4.6 CaifHple (yHIAMEHTHI CIeAyeT MPOEKTUPOBATH HAa OCHOBE PE3yJIbTATOB WH)KEHEPHBIX HM3BICKAHHWH, BBITIOJHEHHBIX B COOTBETCTBHU C
tpeboBanusmu CII 47.13330, CIT 11-104 [2] u pa3aena 5 nHactosuiero CII.

BeinonHeHHbIe MHKEHEPHBIE W3BICKAHUSA JIOJDKHBI 00ECHEeYUTh HE TOJBKO M3YyYEHHE HHXKEHEPHO-TEOJIOTHYECKUX YCIOBHH HOBOTO
CTPOMUTENBCTBA, HO U MOJIy4eHNE HEOOXOUMBIX JaHHBIX JIJISl IPOBEPKHU BIUSHUS YCTPONCTBA CBAaHBIX (DYH/IaMEHTOB Ha CYLIECTBYIOLUE COOPYK CHUS
U OKpYXKAIOIIYIO CpeJly, a TAKXKe JIJIsl IPOEKTUPOBAHMS B CIIydae HEOOXOJMMOCTH YCUJICHUSI OCHOBAaHUN M (DYH/IaMEHTOB CYIIECTBYIOLINX COOPYKEHHH.

[TpoexkTupoBanue CBalHbIX (QYHAAMEHTOB 0€3 COOTBETCTBYIOIIMX JIOCTATOYHBIX JAHHBIX WH)XXCHEPHO-TEONIOTUYECKUX W3BICKAaHUKA He
JIOTTYCKaeTCsl.

4.7 1lpu WCHONIB30BAaHUM [UIsl CTPOUTENHCTBA BOJHM3U CYIIECTBYIOUIMX COOPYXKEHHH cBall HEOOXOAMMO MPOU3BOAUTH OIEHKY BIHSHUS
JMHAMUYECKUX BO3ACUCTBUII Ha KOHCTPYKLUHU CYLIECTBYIOIIMX COOPY)KEHHUH, a Takke Ha HaxOJIIIMEecs] B HUX YyBCTBUTEIbHBIE K KOJICOAHUSAM
MalIMHbI, TPUOOPHI K 000pyIOBaHNE U B HEOOXOAUMBIX CIy4asxX MpeaycMaTprUBaTh U3MEPEHUS MapaMeTpoB KoleOaHUM IPyHTa, COOPYKEHUH, a TaKkxKe
MO/I36MHBIX KOMMYHHKAIMI IPU ONBITHOM IOTPYKEHUH U YyCTPONUCTBE CBA.



4.8 B mpoekTax cBailHBIX (yHIAMEHTOB HEOOXOAMMO MpeAycMaTpUBaTh MPOBEACHHUE HATYPHBIX U3MepeHHil (MoHuTopuHr). CoctaB, 00beM U
METO/bl MOHUTOPUHIA YCTAaHABIUBAIOT B 3aBUCUMOCTH OT YPOBHSI OTBETCTBEHHOCTH COOPY>KCHHS M CIOKHOCTH MH)KCHEPHO-TEOJIOTMUECKUX YCIOBUMA

(CII 22.13330).

Hatypnsie usmepenus aedopmanmii ocHoBaHMM U (PyHAAMEHTOB JOJHKHBI MPEAyCMATPUBATHCA MPU MPUMEHEHUH HOBBIX WM HEAOCTATOYHO
M3YYCHHBIX KOHCTPYKIUH COOpY)KEHUH WM (QYyHZaMEHTOB, a TaKKe B Cllyyae €CIIM B 3aJaHUM Ha TNPOCKTUPOBAHHE HMEIOTCS CIICIHATbHBIC
TpeOOBaHUS MO MPOBEICHUIO HATYPHBIX U3MEPEHUH.

4.9 CgaiiHble (yHIAMEHTHI, NpEeAHA3HAYECHHbIE AJIS SKCIIyaTallud B YCIOBMSIX arpecCUBHOM cpelbl, CIEAYeT MPOEKTHUPOBAaTh C Y4ETOM
tpeboBanuii CII 28.13330, a nepeBsHHBIC KOHCTPYKIIMH CBAalHBIX (DYHIAMEHTOB - ¢ y4eTOM TpeOOBaHMI 1O 3alIUTE MX OT THUCHUS, pa3pyILICHUS U
MOpa)KEHUs IPEBOTOULIAMHU.

410 Ilpu mpoeKTUPOBAaHUM W BO3BEACHUU CBalHBIX (YHIAMEHTOB U3 MOHOJMTHOTO M COOpPHOro OETOHA WIM JKEIe300€TOHA CielyeT
nononHUTENbHO pykoBojacTBoBathest CIT 63.13330, CIT 28.13330 u CHull 3.04.01, a Taxke cobmonaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB IO
YCTPOICTBY OCHOBaHUN U (YHAAMEHTOB, I'€0€3MUECKUM paboTaM, TeXHUKE 0€30IMacHOCTH, IPaBUIIaM MOXKapHOW 0€30MacHOCTH MPH MPOU3BOICTBE
CTPOUTENbHO-MOHTaXXHBIX Pa0OT U OXpaHe OKPYKAIOLIEH cpebl.

5 Tpe6oBaHMA K UHKEHEPHO-FEONOrM4eCKMM UCTbITaHUAM

5.1 Pe3ynbTaThl MHKEHEPHBIX M3BICKAHUN JTOJIKHBI BKJIIOYATh HH(POPMALIUIO O T€0JIOTHH, T€OMOP(OIOTrun, CEHCMUYHOCTH, a TaKXkKe CoJAepkKaTb
BCE HEOOXOAMMBIE JTaHHBIE AJis BbIOOpa TUMa (yHIaMEHTa, ONpPEEsICHNs BUJa CBall M X pa3MepoB, PaCUETHON HarpysKH, JOIyCKaeMoW Ha CBaro, U
MIPOBE/ICHUS] PACUETOB MO TMPEAEIbHBIM COCTOSHHUSAM C YYETOM IPOrHO3a BO3MOXKHBIX M3MEHEHUH (B Ipolecce CTPOMUTENbCTBA M IKCIUTyaTaI[UH)
MHXEHEPHO-TEOJIOTUYECKUX, TUAPOTEOJIOTMYECKUX U SKOJOTMYECKHUX YCIIOBUM IJIOIIAAKU CTPOUTENHCTBA, a TaKXKe BUIAa U 00beMa MHXKEHEPHBIX
MEPOIPHUATHH 110 €€ OCBOCHHUIO.

5.2 Uzpickanus 11 CBafHbBIX ()yHAMEHTOB B OOIIEM Cllydae BKIIOUYAIOT CIEAYIOMUN KOMILIEKC padoT:

OypeHue CKBaKMH ¢ 0TOOPOM 00pPa3lIoB M OMHMCAHUEM MTPOXOAUMBIX TPYHTOB;

n1abopaTOpHbIE UCCIIEAOBAHUS (PU3HKO-MEXaHNUYECKUX CBOMCTB I'PYHTOB U MOA3EMHBIX BOJ;

30HAUPOBAHUC TPYHTOB - CTATUYCCKOC U JTUHAMHNYCCKOC,

MPECCUOMETPHUYCCKUC UCTIBITAHUSA I'PYHTOB,



UCIBITaHUS TPYHTOB IITaMIIaMU (CTaTUYECKUMU HArpy3KamH);
UCIBITaHUS TPYHTOB 3TAJIOHHBIMU U (WJIM) HATYPHBIMU CBasIMU;

OTIBITHBIC PA0OTHI IO MCCIICIOBAHUIO BIUSHUSL YCTPOWCTBA CBAWHBIX (DYHIAMEHTOB HA OKPYXKAIOIIYIO CPEAy, B TOM YHCIIE Ha PACHOJIOKECHHBIC
BOJIM3U COOpYKeHUs (M0 CHEMAIbHOMY 3aJJaHUI0 IPOEKTHOM OpraHu3alum).

5.3 O0s13aTenbHBIMU BHJAMU PaOOT, HE3aBUCHMO OT YPOBHSI OTBETCTBEHHOCTH OOBEKTOB CTPOUTEIILCTBA W TUIIOB CBAMHBIX (PYHIaMEHTOB,
ABIISIIOTCSL OypeHHWE CKBaXWH, JaOOpaTOpPHBIC WCCIEAOBAaHUS M CTAaTHYECKOE WIM JAWHAMHYECKoe 30HaupoBanue. IIpm sTtoM Hambomee
MPEINOYTUTEIIEHBIM METOIOM 30HIMPOBAHUS SIBISETCS CTATHYECKOE, B IPOIECCE KOTOPOrO IMOMHMO ITOKa3aTeliell CTaTUYEeCKOTO 30HIMPOBAHUS
TPYHTOB OMPEIEISAIOT UX TUIOTHOCTh M BIQKHOCTh C TOMOIIIBIO pagnoakTuBHOTO KapoTaxka (TOCT 19912).

5.4 JInst 0OBEKTOB TOBBIIICHHOTO M HOPMAJLHOTO YPOBHEH OTBETCTBEHHOCTH YKa3aHHBIE B 5.2 u 5.3 pa®oThl peKOMEHAYETCS IOTOIHATH
UCHBITaHUAMU TpYHTOB mpeccuoMerpamu u mramnamu (I'OCT 20276), sranonneiMu u HaTypHbiMU cBasMu ('OCT 5686) B cOOTBETCTBHH C
pexkoMeHanusmu npuwioxenus b. I[Ipu 3Tom HE0OX0AMMO YUUTHIBATh KATETOPHUH CIOXKHOCTH TPYHTOBBIX YCJIIOBHM, YCTaHABIMBAEMbIC B 3aBUCUMOCTH
OT OJIHOPOAHOCTH TPYHTOB I10 YCIOBUSIM 3aJIeTaHMs U CBOMCTBaM (CM. mpuiioxeHue b).

HpI/I CTPOHUTCIIBCTBC BBICOTHBIX 3,[[&HPII>1 TIOBBIIICHHOT'O YPOBH OTBETCTBECHHOCTH U SﬂaHHﬁ C FHY6OKOﬁ HOHSCMHOﬁ 4aCTbhIO B COCTaB pa60T IIpu
H3BICKAaHUAX CICAYCT BKIIKOYATbh FGO(i)I/ISI/ILIGCKI/Ie HCCIICAOBAHUA OJIA YTOYHCHHA TI'C€OJIOTMYCCKOro CTPOCHUA MAaCCHBA I'PYHTOB MCKAY CKBAXKWMHAMH,
OIIPEACIICHUS TOJIIUHBI ITPOCIIOCB c1adbIX TPYHTOB, FJ'IY6I/IHBI BOJOYIIOPOB, HAIIPABJICHUSA U CKOPOCTU ABUIKCHUS IMOA3EMHBIX BOI, 4 B KAPCTOOIIACHBIX
paﬁOHax - l"JIy6I/IHBI 3aJICTaHUA CKAJIBHBIX U KapCTYIOIIUX IMMOPOA, X TPCITUHOBATOCTU U 3aKAPCTOBAHHOCTH.

5.5 Ilpu npumeHeHUM cBail HOBBIX KOHCTPYKIUI (IO CHENMaTbHOMY 3aJaHUI0 NMPOEKTHOW OpraHu3aliy) B COCTaB padOT CieNyeT BKIIIOYaTh
ONBITHBIE IOTPYKEHMsS CBall C LENbI0 YTOYHEHMS HA3HAYEHHBIX IIPU IPOECKTUPOBAHMM DPA3MEPOB U pEXHUMa IOTIPYKCHHUSA, a TAKKE HaATypHBIC

HUCIBITAHMUS 3TUX CBall CTATHUYECKUMH Harpy3kamu.

[Tpu npuMeHeHNH KOMOMHHMPOBAHHBIX CBAaWHO-IUIUTHBIX (DYHIAMEHTOB B COCTaB pabOT cileAyeT BKIIOYATh MCIBITAHMS TPYHTOB LITAMIaMH U
HaTypHBIMU CBasIMHU.

5.6 HpI/I nepeaadyc Ha CBau BBIACPTUBAOIIUX, TOPU3OHTAJIBHBIX WM 3HAKOIICPEMCHHLBIX HAI'PY30K HCO6XOI[I/IMOCTL MMPOBCACHUSA OIBITHBIX pa60T
AOJIKHA OIMPECACIIATHECA B KaXXK/IOM KOHKPETHOM CIIyda€ ¢ HA3HAUYCHUEM 00BbEMOB pa60T C Y4€TOM JOMHHHUPYIOUIETO BO3}1€I7ICTBI/I$I.

5.7 Hecymyio crnocoOHOCTh CBail 1O pe3ylbTaTaM II0JIEBBIX HCIBITAHUW TPYHTOB HATYpHOW M STAJIOHHOW CBas MM U CTaTUYECKUM
30HUPOBAHUEM CIIEAYET ONPENEIATh B COOTBETCTBUHU C IOApa3aesiom 7.3.

5.8 UcneiTanus r PYHTOB CBassiMU, IITaMIIaMU U MIPCCCUOMETPAMU IIPOBOJAT, KaK IIPABUJIO, HA OIBITHBIX Y44CTKaX, BLI6I/IpaeMBIX 110 pe3yjibTaTaM



OypeHus CKBa)XUH (M 30HIMPOBAHUS) M paclioiaraéMbIX B MECTax HanboJjee XapaKTEpHBIX 10 TPYHTOBBIM YCIOBUSM, B 30HAX HauOoJee 3arpyKeHHbIX
(GyHIaMEHTOB, a TAKXKE B MECTaX, 1€ BO3MOXKHOCTb ITOTPYKEHUS CBall 10 IPYHTOBBIM YCJIIOBUSIM BbI3bIBAET COMHEHHUE.

WcnbiTanust rpyHTOB CTaTUYECKMMM HArpy3kamH I1€J1€CO00pa3HO MPOBOJAWTH B OCHOBHOM BHHTOBBIMH ITaMmnamu Iuiomansio 600 cm : B
CKBa)KMHAX C IEJIbIO MOITYYSHHs] MOAYIS 1ehopMallui U yTOUHEHUS I UCCIIEyeMOM IUIOMIAIKU MEePEXOAHBIX KOA((UIMEHTOB B PEKOMEHIYEMbIX
JCHCTBYIONUMU HOPMATUBHBIMH JOKYMEHTAMH 3aBUCHMOCTSX MJI ONpPEIeTICHHUS MOIyJs nedopMalnud TPYHTOB MO JAHHBIM 30HIMPOBAHHS U
MIPECCUOMETPUYECKUX UCTIBITAHUM.

5.9 O6bem u3bICKaHUH A7 CBaHBIX ()YHJAMEHTOB PEKOMEHIYeTCsl Ha3Ha4aTh B COOTBETCTBUU C MPWIOKEHHEM b B 3aBUCMMOCTH OT YpOBHS
OTBETCTBEHHOCTU O0BbEKTA CTPOUTENILCTBA U KATETOPUU CIIOKHOCTH IPYHTOBBIX YCIIOBH.

[Tpu u3ydyeHnn pa3HOBUIHOCTEH TPYHTOB, BCTPEUAIOUINXCS Ha IJIOMIAAKE CTPOUTENHCTBA B MIpeieaxX UccieyeMoi IIyOuHbl, 0co00e BHUMaHUE
JOJDKHO OBITh OOpallleHO Ha Hajdu4he, TIYOMHY 3ajieraHusi M TOJNIIUHY CJa0bIX TPYHTOB (PBIXJIBIX TECKOB, CJIA0BIX TJIMHUCTBIX TPYHTOB,
OpPraHOMUHEPATBHBIX U OPraHUYeCKUX TPYHTOB). Hannume ykazaHHBIX TPYHTOB BJIMSET Ha OMpeesieHre BH/Ia U JAJUHBI CBail, pacloyioKeHUe CTHIKOB
COCTaBHBIX CBai, XapaKTep COINPSHKCHHsI CBAWHOTO POCTBEpKAa CO CBasMH, BBEIOOp THIa cBacOoitHOro obopymoBanus. HebmaronpusTHbIE CBOHCTBA
yKa3aHHBIX TPYHTOB HEOOXOIMMO TaK)K€ YUYUTHIBATH MIPH HAJTHMYUU JUHAMUYECKUX U CEHCMUYECKHUX BO3CHCTBHIA.

5.10 PaSMeH_IeHI/Ie HHXXCHCPHO-T'COJIOTHYCCKUX BBIpa6OTOK (CKBa)KI/IH, TOUYCK 30HAUPOBAHUA, MCCT HUCIIBITaHHUI FPYHTOB) JO0JIDKHO IMPOU3BOJUTHCA
C TaKUM pacCu€TOM, 9TOOBI OHH pacmnojiarajinucChb B IMpeaCiax KOHTypa MPOCKTUPYEMOTO 3JaHHA h11%(e0) IIpHU OJIMHAKOBLIX TPYHTOBBIX YCJIIOBHAX HEC AAJICC 5
M OT HCTO, a B ClIy4asaX NPpUMCHCHUA CBall B KA4YECTBE orpa;ma}omeﬁ KOHCTPYKIMU KOTJIOBAHA - HA PACCTOSIHUU HE OoJlee 2 M OT UX OCH.

5.11 I'nybuHa HHKEHEPHO-TEOJIOrMYECKUX BBIPAOOTOK JI0JKHA ObITh HE MEHEee YeM Ha 5 M HUKe NMPOEKTUPYEMOM TTTyOMHBI 3a710KEHUsT HUKHUX
KOHIIOB CBail pu UX PSAA0BOM pacloiOKEHUU U Harpy3kax Ha KycT cail 10 3 MH u Ha 10 M Huxe - npu cBaiiHbIX noJsax pazmepoM a0 10x10 M u npu
Harpyskax Ha Kyct 6osee 3 MH. IIpu cBaiinbix noisx pazmepom 6osee 10x10 M ¥ mpUMEHEHUH IIIMTHO-CBAWHBIX (YHIAMEHTOB ITyOHHA BBIPAOOTOK
JIOJKHA TPEBBIIIATH IpenoiaraeMoe 3ariay0ieHne cBail He MeHee YeM Ha INIyOMHY CKMMaeMoW TOJIIH, HO HE MEHee MOJOBUHBI IIUPUHBI CBATHOT O
TI0JISL WM IIJIUTHI, U HE MEHEe YeM Ha 15 M.

[Tpu HamU4MU Ha CTPOUTEIHHOM IJIOLIA/IKE CIOEB IPYHTOB CO CHeNU(PUIECKMMU CBOMCTBAMH (ITPOCAIOYHBIX, HAOYXAIOIIHX, CIa0BIX TIIMHUCTBIX,
OPraHOMUHEPATBHBIX W OpPraHMYECKUX TPYHTOB, PBIXJBIX IIECKOB M TEXHOT€HHBIX T'PYHTOB) TJIyOMHY BBIpAOOTOK OMNpEAENsoT C Y4eTOM
HEOO0XOAUMOCTH UX MPOXOJIKM HA BCIO TOJIILY CJIOS JJISl YCTAHOBJICHMS TIIYOMHBI 3aJIeTaHUs MOJCTHIIAIOMIMX MPOYHBIX TPYHTOB M OMpEIENeHHs UX
XapaAKTEPUCTHK.

5.12Tlpyn wu3bICKaHHUAX I CBAaWHBIX (DYHIAMEHTOB JOJDKHBI OBITH OINpeNeNeHbl (U3NYECKHe, NPOYHOCTHBIE H jaedopMaIioHHBIE
XapaKTepUCTHKH, HEOOXOIUMBIE JIJIsl paCueTOB CBAHBIX ()YHJAMEHTOB I10 MPEJIEIbHBIM COCTOSHUSAM (pa3aen 7).

KonunuectBo OHpe,Z[CJ'ICHI/Iﬁ XapaKTCPUCTHUK T'PYHTOB U KaXJAOTI0O MHKXCHCPHO-T'COJIOTHYCCKOI'0 3JICMCHTA JOJIZKHO OBITH JO0CTAaTOYHBIM OJId HUX



cratuctTuyeckoit 00padotku B coorBercTBuu ¢ [OCT 20522.

5.13 JInst meckoB, yYUTHIBas 3aTPyAHEHUS ¢ OTOOPOM 00pa3OB HEHAPYIIEHHOW CTPYKTYpPHI, B KaUe€CTBE OCHOBHOT'O METOJa OMPEACICHUS UX
IUIOTHOCTHU ¥ IIPOYHOCTHBIX XapaKTEPUCTHUK JUIsl 00BEKTOB BCEX YPOBHEH OTBETCTBEHHOCTH CIIEAYET IPEeLyCMaTpUBaTh 30HANPOBAHUE - CTATUYECKOE
WJIU TUHAMHUYECKOE.

30H1MPOBAaHUE SBISETCS OCHOBHBIM METOJIOM OIpPENEICHUsT MOAYNA AepopManuy Kak MEeCKOB, TaK M TIIMHUCTBIX TPYHTOB ais 00bekToB III
YPOBHSI OTBETCTBEHHOCTHM M OJIHUM M3 METOAOB ONpEAEiCHUs MOAyJs JedopMmanuu (B COYETAaHUU C IPECCHOMETPUYECKUMHU U IITAMIIOBBIMU
UCTIBITAaHUAMU) [Tt 00BeKTOB I 1 II ypoBHE# OTBETCTBEHHOCTH.

5.14[Ipu mnpuMeHEHUM CBaWHBIX (QYHAAMEHTOB JUId YCWJIEHHS OCHOBAaHHUH PEKOHCTPYUPYEMBIX 3/1aHUH U COOPYKEHHUH IpHU
MH)KEHEPHO-TEOJIOIMYECKUX H3BICKAHUSAX JOMOJIHUTENBHO JOJKHBI OBITh BBINOJIHEHBl Pa0OThl MO OOCIEI0BAaHMIO OCHOBAaHUN (YyHIAMEHTOB U
MHCTPYMEHTAJIbHBIE [€0/Ie3NYeCKUE HAOTIOACHMS 3a IEPEMEILIEHUIMU KOHCTPYKIUH 3JaHHH.

Kpowme Toro, 10715KkHO OBITH YCTAaHOBJIEHO COOTBETCTBHE HOBBIX MaT€pUaOB MU3bICKAHUHM apXUBHBIM JIaHHBIM (€CJIM OHU UMEIOTCS) U COCTABJIEHO
3aKJIIOYEHHEe 00 M3MEHEHUM HWH)XXEHEPHO-TEOJIOIMYECKMX M TUAPOreOJOrMYeCKHX YCJIOBHMM, BBI3BAHHBIX CTPOMTENBCTBOM M AKCIUTyaTaluen
PEKOHCTPYHPYEMOI'O COOPYKECHHUS.

[Ipumeyanus

1 O6CJ’I€I[OB&HI/I€ TCXHHUYCCKOIO COCTOAHUA KOHCTPYKIII/Iﬁ q)yHI[aMeHTOB N 3JaHusg JOJDKHO BBIIIOJHATHECA IO 3aJaHUIO 3aKa3dHuKa
CHCHI/IaJII/ISI/IpOBaHHOﬁ OpraHI/I3aI_II/IeI7L

2 O1eHKY JUIMHBI CYIIECTBYIOUIMX cBail B (yHIaMEHTaX PEKOHCTPYHUPYEMOrO 3[aHMs ILEJIecOO00pa3HO OCYIIECTBIATh C HCHOJIb30BAHUEM
puOOpPOB palapHOro THUIA.
5.15 IIpoBenenuio o6cae10BaHNsl OCHOBAHUN (YHAAMEHTOB JOJDKHBI IPEIIECTBOBATh:

BU3YyaJIbHAaA OLICHKA COCTOSAHUA BerHeﬁ KOHCTPYKIIMU 3JaHUSA, B TOM HYUCIIC (I)I/IKcaLII/I}I HMCIOIIUXCA TPCHIUH, UX pasMEpa MU XapakTepa,
YCTaHOBKA MAasiKOB Ha TPCIIHWHBI;

BBIABJICHUC PCKUMaA OKCILTyaTalluu 3JaHUA C HCJIbI0 YCTAaHOBJICHUA q)aKTOPOB, OTpULATCIIBHO HGIZCTBYIOH.[PIX Ha OCHOBAaHHC,

YCTAHOBJICHUEC HAJIUYUA IMTOA3EMHBIX KOMMYHI/IKaI_[I/Iﬁ " IPCHAXHBIX CUCTEM H UX COCTOSAHMUA,



O3HAKOMIJICHHEC C apXHUBHBIMU MAaTCpHUAIaMU UHKCHCPHO-T'COJIOTMYCCKUX HSBICKaHI/Ifl, MNPOBOAUBIIUXCA HA INIOMIAAKC PCKOHCTPYKIIUU.

[TpoBenenue reoie3NUECKON CheMKH TOI0KEHUST KOHCTPYKIMA PEKOHCTPYHUPYEMOTO 3[aHUs M [OKOJIeH HEOOXOIUMO ISl OLIEHKH BO3MOXKHOTO
BO3HUKHOBEHHUS HEPABHOMEPHBIX 0Ca/I0K (KPEHOB, MTPOrUO0B, OTHOCUTEIBHBIX CMELICHUI).

[Tpu oOcnenoBaHUM PEKOHCTPYUPYEMBIX 3IaHUM CIIEYET TAKKE YUYUTHIBATH COCTOSHUE OKPY)KAIOIIEH TEPPUTOPHH U OJIM3KO PaACIOJIOKEHH BIX
3aHUN.

5.16 OGcnenoBanue OCHOBaHUHM (YHIAMEHTOB M COCTOSHUS (DyHAAMEHTHBIX KOHCTPYKIHH MPOU3BOISAT IIYTEM MPOXOAKH IIyp(hOB C 0TOOPOM
MOHOJIUTOB TPYHTOB HEMOCPEICTBEHHO H3-TIOJ MOAOIIBHI (YHIAMEHTOB M CTEHOK mrypda. Hmke rimyOuHBI m1yp(OoB HMHKEHEPHO-TEOJIOTHYECKOE
CTPOEHHUE, THIPOTr€OJIOTUYECKHE YCIOBUS M CBOICTBa TPYHTOB JOJDKHBI OBITH HCCIENOBAaHBI OypeHHEM M 30HAMPOBAHUEM, MPH ITOM OypOBBIE
CKBa)KUHBI ¥ TOYKH 30HMPOBAHMS PAa3MEIAIOT MO TIEPUMETPY 37[aHuUs UM COOPYKEHUS Ha PAaCCTOSIHUM OT HUX He Oojee 5 M.

5.17 [Ipn ycuieHHUH OCHOBAaHUI PEKOHCTPYUPYEMBIX COOPYKEHHH TOJBOJKONW 3a0MBHBIX, BJABIMBAcMbIX, OypOHAOWBHBIX WU
OYpOMHBEKIIMOHHBIX CBall TITyOMHA OYpeHUs ¥ 30HAMPOBAHUS TOJDKHA IPUHUMATHCS IO yKa3aHusM S.11.

5.18 TexHUYECKUH OTYET MO pPE3yIbTaTaM HHKECHEPHO-TCOJIOTMUSCKUX HW3BICKAHWUN JUIS TPOSKTUPOBAHUS CBAMHBIX (YHIAMEHTOB JIOJDKEH
coctaBiaThes B coorBerctBuu ¢ CIT47.13330 u CIT 11-105 [3].

Bcee XAapPaKTCPUCTHUKU T'PYHTOB HOJDKHBI HNPUBOAUTBHCA B OTHETC C YUCTOM IIPOTrHO3a BO3MOKHBIX W3MEHEHUI (B nponecce CTpOUTCIILCTBA U
OKCILTyaTalluu SI[aHI/IH) HHKCHCPHO-TCOJIOTMYCCKHUX U TUAPOTrCOJIOTUICCKUX YCJIOBI/Iﬁ IIomIaaKu.

IIpy HanWuMKM HAaTYpHBIX MCHBITAHWM CBall CTAaTMYECKOW WJIM JUHAMHUYECKOW HAarpy3KOMl JOJKHBI IIPUBOAMTBCS UX pe3yibTaThl. Pe3ynbrarbl
30H/IMPOBAHUS TOJDKHBI BKIIIOYATh JaHHBIE O HECYIEH CIIOCOOHOCTH CBail.

[Tpu HanMUKUK HA TUIOIIAJKE MOA3EMHBIX BOJ C arpeCCMBHBIMHU CBOWCTBAMU HEOOXOAMMO MPHUBOIUTH PEKOMEHIAIMU MO AaHTHKOPPO3HMHOMN
3aIlUTE CBaM.

B ClIydasxX BBIABJICHUA Ha INIOMIAAKE CTPOUTCIBCTBA MPOCIIOCB HJIM TOJIIIN CHeHI/I(l)I/ILIeCKI/IX TPYHTOB H OIIACHBIX TI'€OJIOTMYCCKHX ITPOLCCCOB
(KapCTOBO-qu)(I)OBI/IOHHBIX, OIIOJIBHCBBIX U I[p) HGOGXOJII/IMO NPUBCCTHU JAaHHBIC 00 ux pacinpoCTpaHCHUN U UHTCHCUBHOCTH IIPOSIBJIICHUS.

5.19 IIpyn WHKEHEPHO-TEOJOIMYECKMX H3BICKAHUSAX M HCCIEIOBAaHHUIX CBONCTB TPYHTOB Il TPOEKTUPOBAHUS U YCTPOMCTBA CBalHBIX
(GbyH1aMEHTOB HEOOXOIUMO TAK)KE YUUTHIBATh TOTIOJHUTENbHbIE TPEOOBaHUS, U3JI0KEHHbIE B paznenax 9-15 nactosmero CIIL.

6 Buabl cean



6.1 1o cnocoOy 3arny0aeHus B TPYHT pa3iHyaroT CIelyIOoIue BU/IbI CBAil:

a) MPEBAPUTEIHHO HM3TOTOBJICHHBIC 3a0MBHBIC M BJABIIMBacMbIe (B JaJbHEWUIEM - 3a0MBHBIC) KEIIE300CTOHHBIC, JIEPEBSHHBIC M CTAIILHEIC,
Morpy’aemble B TpyHT 0e3 ero pa3OypuBaHHUsS WM B JIMJEPHBIE CKBaKHUHBI C IOMOILIBIO MOJIOTOB, BHOpOIOrpyKaTeiei, BUOPOBAABINBAOIINX,
BUOPOYIapHBIX W BIABIMBAIOIINX YCTPOUCTB, a TAKXKE KEJIE300€TOHHBIE CBau-000JI04kH quameTpom 10 0,8 M, 3armyOsiemble BHOPOIIOTpYKaTEISIMU
0€3 BBIEMKH HJIM ¢ YaCTHYHOW BBIEMKOW IPYHTa M HE 3aroiHseMble 0eToHHO# cMmechio (cM. TOCT 19804);

0) cBan-000JI0YKH KeIIE300€TOHHBIE, TOrPY)KACMbIE BUOPOIIOTPYKAaTEIIIMUA C BHIEMKON I'PYHTa M3 MX IOJOCTH U 3aIOHIEMbIE YACTUYHO HIIH
IMOJIHOCTHI0 OETOHHOM CMECHIO;

B) HAOMBHBIE OCTOHHBIC M JKEIE€300€TOHHBIC, YCTpaUBacMble B TPYHTE IyTeM YKJIaJIKh OCTOHHOW CMECH B CKBaXHHBI, OOpa3OBaHHBIE B
pe3ynbTaTe IPUHYAUTEIBHOIO BEITECHEHUS - OTXKATUA IPYHTA;

F) 6ypOBI>Ie )KGJ'I6306CTOHHBI€, YCTPpANBACMBbIC B I'PYHTC IIYTCM 3allOJIHCHUSA HpO6yp€HHLIX CKBa)XHH OECTOHHOM CMECHIO WU YCTAHOBKU B HHUX
’KeJIe300€ TOHHEIX 9JICMCHTOB,

I[) BHUHTOBBIC CBaH, COCTOAIIUEC U3 METAJUIMYECKOM BHUHTOBOM JIOIIACTU M pr6an0ro METAJUTMYECKOTO CTBOJIA CO 3HAYUTEIBHO MCHBIICH II0
CpaBHCHHIO C JIOMACTBIO IIOIIAAbI0 ITOIICPEYHOI'0 CCYCHUS, ITIOTPYKACMBIC B TPYHT ITYTEM €€ 3aBUHYHNBAHUS B COUCTAHUU C BAABJIMBAHNCM.

6.2 Ilo ycnoBusM B3auMOJICHCTBUS C TPYHTOM CBau CJIEAYET MOAPa3AesATh HAa CBAU-CTOMKU U BUCAYME (CBaW TPEHU).
K cBasim-cToiikaM clielyeT OTHOCHUTh CBal BCEX BHUJOB, ONUPAIOLIUECS HAa CKaJbHblEe TPYHTHI, a 3a0OWBHBIE CBaW, KpOMe TOro, - Ha
MajocKUMaeMble TPyHTHI. CHilbl CONPOTHUBIIEHUSI TPYHTOB, 32 MCKJIIOUEHHUEM OTPHULATENbHBIX (HETraTUBHBIX) CHJI TPEHMSI, Ha OOKOBOW MOBEPXHOCTHU

CBali-CTOEK B pacucTrax ux Hecymeﬁ CIIOCOOHOCTH T10 I'PYHTY OCHOBAHUA HA CKUMAIOLIYIO HArpy3Ky HE NOJIKHBI YUUTBIBATHCA.

K BucsunM cBasiMm (cBastM TpeHHsI) clelyeT OTHOCHTb CBaW BCEX BUOB, ONMMPAIOIIMECS Ha C)KUMaeMble TPYHTHI U NEpeJarolliie HarpysKy Ha
IPYHTBI OCHOBaHUSI O0OKOBOM MOBEPXHOCTHIO U HUKHUM KOHIIOM.

[Ipumeuanue - K maockuMaeMbIM TPYHTaM OTHOCSATCS KPYIMHOOOJIOMOYHBIE TPYHTBI C TECUYAHBIM 3aIOJIHUTENIEM CpeIHEH IUIOTHOCTH H
IIOTHBIM, 4 TAK)KE TIIMHBI TBEPAOH KOHCHCTEHIIMH B BOIOHACHIIIEHHOM COCTOSIHIHM ¢ MoIyleM nedopmarmu £ 2 50 MITa.

6.3 3abuBHBIC >ke1e300€TOHHBIE CBaW Pa3MepoOM MomepedHoro cedeHus 10 0,8 M BKIIOYUTENHHO U CBaM-000JI0YKK nuamerpoM 1 M u Gornee
CJIeIyeT TOIpa3IesaTh:

a) Mo crnoco0y apMHpOBaHUS - HA CBal U CBaM-00OJOYKM C HEHAIpsraeMoil MpoAOJIbHOW apMaTypod ¢ MONEpPEeYHbIM apMUPOBAHHEM U Ha



IIPEIBAPUTENILHO HAPSHKEHHBIE CO CTEPKHEBOW MJIM IPOBOJIOYHON NMPOJIOJIBHOM apMaTypoi (U3 BEICOKOIIPOYHOMN MPOBOJIOKH M apMaTypHBIX KaHATOB)
C MONEePEYHBbIM apPMUPOBAHUEM U O€3 Hero;

0) mo gopme MonepeyHoro CEYeHWsl - Ha CBaW KBaJpaTHBIEC, NMPSIMOYTOJbHbIE, TABPOBOI'O U JBYTABPOBOIO CEUYEHHUM, KBaJIpaTHbIE C KPYTJIOH
I10JIOCTBIO, MOJIBIE KPYIJIOTO CEUCHMUS;

B) 10 (opMe MPOAOJIBHOTO CEYCHHS - Ha TNPU3MATHUECKUE, MMIMHIPUYECKHE, C HAKJIOHHBIMH OOKOBBIMHM TpaHAMHU (IHpaMHUAAIbHBIC,
Tparneneun1albHbIe);

F) 110 KOHCTPYKTHUBHBIM O0COOEHHOCTSM - Ha CBau OCJIbHBIC U COCTABHBIC (I/I3 OTACIBHBIX CGKHHﬁ);

,I[) 110 KOHCTPYKIUH HUKHETO KOHIIA - HAa CBAW C 3a0CTPCHHBIM WJIU IIJIOCKUM HUKHUM KOHIIOM, WUJIU 00BEMHBIM YIIUPECHUECM (6y.TIaBOBI/II[HLIC) n
Ha MOJIbIC CBAX € 3aKPbITBIM WJIM OTKPBITHIM HUKHUM KOHIIOM HJIX C K&My(i)JIGTHOfI IISITOM.

[Tpumeuanue - CBan 3a0WBHBIE ¢ KaMy(QUICTHOH ISITOH YCTPAaWBAIOT IyTeM 3a0MBKH TOJIBIX CBAil KPYTJIOrO0 CEYCHHS C 3aKPHITHIM CTATbHBIM
MOJIBIM HAKOHEYHUKOM C TOCIEAYIONIMM 3aIllOJHCHUEM IIOJIOCTH CBaW M HAKOHCYHHKA OCTOHHONW CMEChI0 M YCTPOMCTBOM C TIOMOIIBIO B3pbIBA
KaMmy(QJICTHOH TISATHI B Mpeleiax HaKOHEYHHKA. B MpoeKkTax Takux CBail clieAyeT MpeayCMaTpUBaTh YKa3aHUs O COOJIFOJICHUHU TPaBHII IIPOU3BOICTBA
OYpOB3PBIBHBIX padoT.

6.4 HaGuBHBIC cBau 10 CIIOCO0Y YCTPOMCTBA MOAPA3ICISIFOT Ha:
a) HaOMBHBIE, yCTpauBaeMbI€ IyTeM MOTPYKeHUs (3a0MBKOM, BAaBIMBAaHUEM WM 3aBUHYMBAHUEM ) HHBEHTAPHBIX TPYO, HIXKHUN KOHEL KOTOPBIX
3aKpBIT OCTABJISIEMbIM B TPYHTE OalIMakoM (HaKOHEUHHUKOM) WM OETOHHOH NpoOKOH, ¢ MOoCIeayIoIUM U3BJICUEHHUEM 3TUX TPYO 10 Mepe 3aloIHEHUs

CKBaYKMH OETOHHOW CMECHIO, B TOM YMCJIE ITOCJE YCTPOICTBA YIIUPEHUS U3 BTpaMOOBaHHOMN CyXoi OETOHHOM cMecH;

0) HaOMBHBIE BUOPOIITAMIIOBAaHHBIE, yCTpauBaeMbleé B NPOOUTHIX CKBaXKMHAX ITyTE€M 3alOJHEHUS CKBAKMH >KECTKOM OETOHHOW CMECHIO,
YIJIOTHSAEMOM BHOPOIITaMIIOM B BHJI€ TPYOBI C 320CTPEHHBIM HIPKHUM KOHIIOM U 3aKPETUICHHBIM Ha Hell BUOponorpysKaresiem;

B) HaOMBHEIC B BBIIITAMIIOBAHHOM JIOKE, YCTpauBACMBIC IMYTCM BBIIMITAMIIOBKH B I'PYHTC CKBAXKWH HHpaMHHaﬂBHOﬁ nin KOHYCHOﬁ (I)OpMBI C
MOCICAYIOIIUM 3alIOJIHEHUEM HX OETOHHOH CMECEIO.

6.5 BypoBble cBau 1o crioco0y ycTporCTBa MOIPa3CIIAIOT Ha:

a) OypoHaOMBHBIE CIUIOIIHOTO CEYEHHs C YIIUPEHUSIMH U 0e3 HUX, OETOHHpYEeMble B CKBa)KMHAX, MPOOYPEHHBIX B IIMHUCTHIX IPYHTaX BBIIIE
YPOBHS MOA3EMHBIX BOJ 0€3 KpEeIIeHHs] CTEHOK CKBaKWH, a B JIIOOBIX IPYHTAX HWXKE YPOBHS MOI3EMHBIX BOJ - C 3aKPEIUICHUEM CTEHOK CKBAXKUH



TJIMHUCTBIM PACTBOPOM WJIM MHBEHTAPHBIMH U3BIEKAEMBIMH 00CaHBIMU TPyOaMu;
0) OypoHaOMBHBIE C TPUMEHEHHEM TEXHOJIOTHH HEMPEPHIBHOTO TOJIOTO IIIHEKA;
B) OapeTThl - OypOBBIE CBaH, M3TOTABIMBAEMbIE TEXHOJIOTHUECKUM 000pyIOBaHUEM THIIA TUIOCKHIA Tpeiidep uiu rpyHToBas gpesa;

r) OypoHaOUBHEIE C KaMy(JIETHOH TATOM, yCTpauBaeMbIe ITyTEM OYpPEHHS CKBKUH C MOCIIEAYIONUM 00pa30BaHUEM YIIHUPEHUS B3PHIBOM (B TOM
YHCIIe 3JIEKTPOXUMUYECKIM) U 3all0JIHEHUEM CKBaXUH OETOHHON CMECHIO;

n) 6ypounbekunonnsle auamerpom 0,15-0,35 M, ycrpauBaemble B NpPOOYPEHHBIX CKBa)XKMHAX IyTeM HarHeTaHus (MHBEKLUH) B HUX
MEJKO3EPHUCTOI OETOHHOH CMECH, a TAK)KE YCTPAuBAaEMBbIE IOJIBIM IIIHEKOM;

e) Oypounbeknuonnasie nauamerpoM 0,15-0,35 M, BbImONHSEMBIE C YIUIOTHEHHEM OKPYKAIOMIETO TPyHTa MyTeM OOpaOOTKH CKBAKUHBI IO
pa3psIHO-UMITYJIbCHOM TEXHOJIOTHH (CepUel pa3ps 0B UMIYJIbCOB TOKA BbICOKOIO HanpsiokeHus - PUT);

’K) CBaU-CTOJIOBI, yCTpaWBaeMble IyTeM OYpeHHs CKBaXUH C YIIMPEeHHeM Wi 0e3 Hero, yKJIagkd B HHUX OMOHOJMYHBAIOIIETO
[IEMEHTHO-TIECYaHOTO PAacTBOpPA M OMYCKAHUS B CKBAXKWHBI IWJIWHIPUYECKUX WM MPU3MATHUYECKUX JIEMEHTOB CIUIOIIHOTO CEYEHHUS CO CTOPOHAMU
nmu auametpom 0,8 M u Goree;

3) OypoonyckHbIE CBau ¢ KaMy(JIETHOI MATOW, OTiHYarorecss oT OypoHaOUBHBIX CBail ¢ Kamy(hJIeTHON MATOHM (cM. MOAMYHKT "r') Tem, 4To
nocsie 00pa3oBaHus ¥ 3arOIHEHHUSI KaMy(JIETHOTO YIIMPEHHS B CKBKHHY OIYCKAIOT JKEI€300€TOHHYIO CBAO.

6.6 [Ipumenenne cBaii ¢ ocTaBisIeMbIMHA OOCAJHBIMHA TPYOaMHU JOMYCKAETCs TOJIBKO B CIydasX, KOTJa MCKIOYEHa BO3MOKHOCTh NPUMEHEHUS
JAPYTUX PelIeHUH KOHCTPYKUMHU (YyHIAMEHTOB (IIpU yCTpOHCTBE OypOHAOMBHBIX CBail B IUIACTaX TPYHTOB CO CKOPOCTHIO (PMIIBTPALMOHHOTO MOTOKA
6oxee 200 m/cyT, pu TpUMEHEHUN OYpOHAOMBHBIX CBail JIsl 3aKperieHUs JeMCTBYIOIUX ONOJI3HEBBIX CKJIOHOB U B IPYTUX 0OOCHOBAHHBIX CIyYasX).

[Tpu ycrpoiicTtBe OypOoHAOMBHBIX CBail B BOJOHACHIIICHHBIX TIMHUCTBIX TPYHTAX JJISl KPEIJICHUSI CTEHOK CKBAXXHH JIOITYCKAETCSl UCTIOIH30BATh
n30BITOYHOE J1aBJeHHEe BoJbl He MeHee 0,5 aT™M mMpu YCIOBHM yIaJ€HUs MecTa IpOBeIeHHUs paboT OT CYLIECTBYIOIIMX OOBEKTOB HE MeHee 25 M
(yka3aHHOe TpeOOBaHME HE OTHOCHUTCS K CITy4dalo yCTpoWcTBa cBail ¢ OypeHHeM Mol 3alUTON HHBEHTAPHBIX 00CaJAHBIX TPYO).

6.7 YKenezo0eToHHBIC M OCTOHHBIE CBaM CJICAYET MPOCKTUPOBATH U3 Tskenoro oetona mo OCT 26633.

Jns HecTaHAapTU30BaHHBIX 3a0MBHBIX KEJIE300€TOHHBIX CBail, a Takke i1 HAOMBHBIX U OYpOBBIX CBail HEOOXOAMMO MpeAycMaTpUBaTh OETOH
KJ1acca He Huke B15, 1151 3a0uMBHBIX jkes1e300€TOHHBIX CBail ¢ HAaNpsiraeMoi apMatypoii - He Huxe B22,5.

6.8 XKene3zobeToHHBIC POCTBCPKU CBaMHBIX (I)yH,Z[aMCHTOB CJICAYCT MPOCKTUPOBATL U3 TAXKEIIOTO OcToHa Kjlacca HE HIDKE: JJI1 MOHOJIMTHBIX -



B15, nnst c6opubix - B20.

Jiis omop MOCTOB Kjlacc O€TOHA CBail M CBailHBIX POCTBEPKOB cCJeNyeT Ha3HadyaTh B cooTBeTCTBMM ¢ TpeboBanusamu CII 35.13330, a mus
rugporexuudeckux coopyxxeunit - CI140.13330 u CIT141.13330.

6.9 beron 11 3aMOHOJMYMBAHMS HKEJIE300€TOHHBIX KOJOHH B CTaKaHaX CBallHBIX POCTBEPKOB, a TAaKXKE OTOJOBKOB CBail NpH COOPHBIX
JICHTOYHBIX POCTBEPKAX CIEAYeT MpeaycMaTpuBaTh B cooTBeTcTBUH ¢ TpeboBanusmu CII 63.13330, Ho He Huxe kiacca B15.

[Tpumeuanue - [l omop MOCTOB M THAPOTEXHUYECKUX COOPYXKEHHH Kiacc OETOHA /i 3aMOHOJIMYMBAHUS COOPHBIX JJIEMEHTOB CBaWHBIX
(dhyHIaMEHTOB JTOJDKEH OBITH Ha CTYIICHb BBIIIE Kjlacca OETOHA COEAMHAEMBIX COOPHBIX JJIEMEHTOB.

6.10 Mapku GeToHa 1O MOPO30CTOMKOCTH U BOJIOHENPOHHUIIAEMOCTH CBall M CBalfHBIX POCTBEPKOB CIIEAYeT HazHAdaTh, PyKoBOJACTBYsCch [ OCT
19804.6, CII 63.13330, 1u1st MOCTOB U THAPOTEXHUUECKUX coopykeHul - coorBeTcTBeHHO CII 35.13330 u CII 40.13330.

6.11 JlepeBsiHHBIE CBau AOJKHBI OBITh M3TOTOBJIEHBI M3 OpeBEH XBOWHBIX MOPOJ (COCHBI, €M, JUCTBEHHHUIIbI, MUXTHI), COOTBETCTBYIOIIUX

tpedoBanusiM ['OCT 9463, nuamerpom 22-34 cm u mmuHOHU 6,5 1 8,5 M. EcTecTBeHHass KOHMUHOCTH (cOer) OpeBeH COXpaHSIETCS.

7 MpoeKkTupoBaHMe cBalHbIX (hyHAAMEHTOB

7.1 OcHOBHbIE yKa3aHuA No pacyeTty

7.1.1 Pacuer cBaiiHbIX ()yHJAMEHTOB U UX OCHOBAHUU JOJDKEH ObITh BbIMOIHEH B cooTBeTcTBUU ¢ ['OCT 27751 no npeaenbHbIM COCTOSIHUSIM:

nepeoll 2pynnul:

a) 10 MPOYHOCTH MaTepHala cBail U CBaHbBIX POCTBEPKOB;

0) mo Hecyel crmocoOHocTH (TTPeIeTbHOMY COITPOTUBIICHUIO) TPYHTa OCHOBAHUS CBal;

B) MO MoTepe 001Iell yCTOMYNBOCTH OCHOBAaHUM CBalHBIX ()YH/IAMEHTOB, €CJIM Ha HUX MEPEAAI0TCsl 3HAUUTEIbHbIE TOPU3OHTANIbHBIE HArpy3KU
(moamopHeie cTeHbl, (PYHIAMEHThI PACHOPHBIX KOHCTPYKIHUI U 1p.), B TOM UYHUCIIE CEHCMHUYECKHE, €CII COOPY)KEHHE PACMOIOKEHO Ha OTKOCE WU
BOJIM3U HEro WJIM €CJIM OCHOBAHME CJIOXKEHO KPYTOMAJAarolIMMU CIOSIMH TpyHTa. DTOT pacyeT CleyeT MPOU3BOIUTH C YUETOM KOHCTPYKTHMBHBIX

MCpOHpHHTHﬁ, NpEeaAYCMOTPCHHBIX JJIA IMTPEAOTBPAICHUS CMCILICHUA ITPOCKTUPYCMOT'O (I)YHI[aMCHTa;

8MOPOIL 2PYNNbI:



a) 10 0caJKaM OCHOBAaHUU CBail U CBallHBIX (DYH/IaMEHTOB OT BEPTUKAJIbHBIX HArPYy30K (CM. mofpasnaen 7.4);
0) 1o mepeMeIeHusIM CBail COBMECTHO C TPYHTOM OCHOBAaHUH OT J€HCTBUSI TOPU3OHTAIBHBIX HATPY30K U MOMEHTOB (CM. Ipuiiokenue B);
B) 110 00pa30BaHUIO WK YPE3MEPHOMY PACKPBHITHIO TPEIIUH B AJIEMEHTAaX JKeJIe300€TOHHBIX KOHCTPYKIUN CBAltHBIX (PYyHIaMEHTOB.

7.1.2 B pacyerax OCHOBaHMI CBallHBIX (DYHJAAMEHTOB CIEAYeT YYUTHIBATh COBMECTHOE JIEHCTBUE CUJIOBBIX (DAaKTOPOB M HEOJIArONpHUSATHBIX
BJIMSIHUN BHEIIHEH cpe/ibl (HarpuMep, BIMSHUE TIOA3EMHBIX BOJI M HX peXHUMa Ha (PU3NKO-MEXaHUYECKHE CBOWCTBA TPYHTOB U JIp.).

COOPY)KeHI/IC M €ro OCHOBAHHEC OOJDKHBI paCCMAaTpUBATHCI COBMCCTHO, T.C. IOJDKHO YUUTBIBATHCA BSaHMOI[CfICTBHG COOPYKCHUSA CO C)KUMACMBIM
OCHOBAaHHECM.

PacueTHas cxema cucteMsl "coopyKeHHe-oCHOBaHME" WK "(yHIaMEHT-OCHOBaHUE" JOJDKHA BBIOUPATHCS C YUETOM HauOoJiee CYIIeCTBEHHBIX
(aKTOpOB, ONPEEIAIONINX HANPSHKEHHOE COCTOSHUE W Ae(opMallii OCHOBAHUS M KOHCTPYKIMHA COOPYKEHHS (CTaTHYECKOH CXEeMBI COOPY)KEHHUS,
0COOCHHOCTEH ero BO3BEICHUS, XapaKTepa I'PYHTOBBIX HAILJIACTOBAHWMN, CBOWCTB TIPYHTOB OCHOBaHHS, BO3MOXXHOCTH HMX W3MEHCHHS B IpoIecce
CTPOMUTENBCTBA U SKCIUTyaTallud COOPYXEHHS U T.A.). PekoMeHayeTcsl yuyuThIBaTh MPOCTPAHCTBEHHYIO pa0dOTy KOHCTPYKLUH, T€OMETPUUYECKYIO H
(bU3NYECKYIO HEIMHEHHOCTh, AHU30TPOITHOCTD, IUTACTUYECKUE U PEOJIOTUYCCKHE CBOWCTBA MAaTEPUAIIOB U TPYHTOB, PA3BUTHE 00JIACTEH TIACTHYECKUX
nedopmaruii moa GyHIaMEHTOM.

Pacuer cBaiiHbIX (DyHZAMEHTOB JOJKEH IPOBOAUTHCA C MOCTPOEHHMEM MaTEMaTHYECKUX MOJENEeH, ONMUCHIBAIOIINX MEXaHWYECKOE MOBEICHUE
CBaHbIX (YHIaMEHTOB Ul MEPBOTO MM BTOPOTO MPEAETbHOIO COCTOSHMA. PacdueTHas MoJiesnb MOXKET MPEICTaBIATHCS B AHAIUTHYECKOM HWIIH
yrciieHHOM Buje. [Ipu npoBeneHnn pacueToB HECYIIEH CIOCOOHOCTH U 0Ca/l0K OJMHOYHBIX CBal MPEANOYTEHUE CIeNyeT OTJaBaTh Ta0yIMpPOBAaH HBIM
WIM aHAJUTUYECKUM pelleHusiM, npuBeleHHbIM B Hactosmem CII. Pacuersl Oonbliepa3MepHbIX CBalHBIX KYCTOB M KOMOMHHPOBaHHBIX
cBaiiHO-TIMTHBIX pyHAamenToB (KCII) cnenyer, npenMyiiecTBEHHO, TPOBOAUTH YUCIEHHO.

[Tpu npoeKTHpOBaHUM CBAMHBIX (PYHIAMEHTOB CIEIYET YYUTHIBATh >KECTKOCTh KOHCTPYKLUH, OOBEIMHSIOIMX TOJIOBBI CBaid, YTO JIOJKHO
OTpaXkaTbCs B pacyeTHOU Mozenu. [Ipu 3TOM pu COCTaBICHUHN PaCYETHOM MOJEIHN JOJKHBI TAK)KE YUUTHIBATHCS:

TPYHTOBBIE YCIOBUS IIJIOIAJKA CTPOUTENILCTBA,;
TUAPOreOIOTHUECKUI PEKUM;
0COOEHHOCTH YCTPOWCTBA CBad;

HaJIM4Me IIJIaMa I0J HUKHUM KOHIIOM CBaM.



[Tpu npoBeneHUN YUCICHHBIX PACUETOB PAacUETHAsl CXeéMa CHCTEMbI "POCTBEPK - CBau - IPYHTOBOE OCHOBaHUE" JOJKHA BBIOMPATHCS C YYETOM
HamOoJee CyIIEeCTBEHHBIX (AKTOPOB, B KOHEYHOM CHYETE OINPEACISIONIMX COMPOTHBICHHE YKa3aHHOW CHUCTeMbl. HeoOXoammo y4YUTHIBATH
MIPOJOJKUTENLHOCTh U BO3MOKHOE M3MEHEHHE BO BPEMEHU HArpy>KeHUs CBail M CBalHbBIX (PyHIaMEHTOB.

PacueTHast Mozienb CBaliHBIX (DYHIaMEHTOB JOJKHA CTPOUTHCS TaKUM 00pa3oM, YTOOBI COZIEpkKAaTh MOTPEHIHOCTh TOJbKO B CTOPOHY 3araca
HA/IKHOCTH MPOEKTUPYEMBIX HA/I3€MHBIX KOHCTPYKIMA. Eciu 3apaHee Takas MOTPEIIHOCTh HE MOXKET OBITH OmpenerneHa, HeoOXOAMMO MPOBEICHHE
BapUaHTHBIX PACUETOB U ONpe/ieeHne Hanbosee HeOIaronpusATHbIX BO3AEHCTBUM 11 HAI3EMHBIX KOHCTPYKIIHUH.

[Tpu npoBeieHNM KOMIIBIOTEPHBIX pPAacdyeTOB CBAaWHBIX (YHAAMEHTOB CJIEAYeT YYMTHIBATh BO3MOKHBIE HEOIPEAEICHHOCTH, CBSI3aHHBIE C
Ha3HAYEHUEM pacyeTHOM MOJeln U BbIOOPOM Ae(OpMallMOHHBIX M MPOYHOCTHBIX IOKa3aTeiaeil rpyHTOB ocHOBaHMs. [lyisl 3TOro mnpu mpoBeAeHUU
YHCJIEHHBIX PacyeTOB, ONPECIISIONIMX BO3MOKHOE CONPOTUBIICHNE OJIMHOYHBIX CBai, IPYI CBail U CBAlHO-IUIMTHBIX (YHIAMEHTOB, PEKOMEHAYETCS
IIPOBOJIUTH COIIOCTABJICHUE PE3YJbTATOB PAcdyeTa OTIACIBbHBIX JIEMEHTOB PAaCUYETHOM CXEMbl C AHAITUTUYECKMMH PELICHUSMHU, & TAK)KE BBIIOJIHATH
COIIOCTABJICHUE aJIbTEPHATUBHBIX PE3YJIbTATOB pPacyeTa 110 pa3IMYHbIM N€OTEXHUYECKUM IIPOrpaMMaM.

7.1.3 Harpy3ku W BO3ICHCTBHS, YYHUTHIBAEMbIE B pacyeTax CBalHBIX (YHIAMEHTOB, KOI(MOHUIMEHTH HAJEKHOCTH II0 HAarpy3Ke, a TaKKe
BO3MO>KHbBIE COUETAHUS HArpy30K ClIeyeT IPUHUMATh B cOOTBETCTBUH ¢ TpeboBanusmu CIT 20.13330, CII 22.13330.

7.1.4 Pacuer cBaii, cBailHbIX (PyHZaMEHTOB M MX OCHOBAHHUI IO HECylIeHl CIOCOOHOCTHM HEOOXOIMMO BBINOJHATH HA OCHOBHBIE U OCOObIE
COYETaHUs Harpy3oK, o Ae(opMariusam - Ha OCHOBHBIE COUETaHMS.

7.1.5 Harpy3ku, BO31€HCTBHs, UX COYETaHUS U KOA(P(UIMEHTHl HAJEKHOCTH MO HArpy3Ke MpHU pacueTe CBalHbBIX (yHIaMEHTOB MOCTOB U
THUIPOTEXHUYECKUX COOPYKEHUH cielyeT NpuHUMaTh coriacHo Tpedosanusm CIT 35.13330; CIT 40.13330; CII 38.13330 u CII 58.13330.

7.1.6 Bce pacuetsl cBaii, CBaifHBIX (DYHIAMEHTOB M X OCHOBAHUH CIIEAYET BBIOJIHSATH C MCIIOJIH30BAHNEM PACUETHBIX 3HAUCHHUI XapaKTEPUCTHK
MaTepuaioB U TPYHTOB.

PacuerHble 3HaUEHUST XapaKTEPUCTUK MAaTEpUAOB CBail M CBaWHBIX POCTBEPKOB CIlEAyeT NMPUHMMATh B COOTBETCTBUHU C TpeboBaHusiMu CII
63.13330, CII 16.13330, CII 64.13330, CIT 35.13330 u CII 40.13330.

PacueTHbie 3HaUCHUST XapaKTEPUCTHK TPYHTOB cieayeT ompeneisTth B cooTrBercTBuM ¢ ['OCT 20522, pacuerHbie 3Haue€HUS KOIPHUIIUEHTOB

TIOCTEJIH TPYHTA - 2, OKPYIKAIOIIETO CBAI0, CIICAYeT IPHHUMATh B COOTBETCTBHH C MPHIIOKEHHEM B.

Pacuernrie COIIPOTUBJICHUA T'PpyHTa IIOJ HWXHHMM KOHIOM CBan R A Ha OOKOBOIt IMMOBEPXHOCTU CBan j.! CJICOAYCT ONPEACIIATh MO YKa3aHUAM
nozpaszzaena 7.2.



[Tpu HanMUUK pPe3yabTATOB IMOJICBBIX HCCIICIOBAHUM, MPOBEICHHBIX B COOTBETCTBUU C TPEOOBAHUSAMHU Tojpa3fena 7.3, HeCyIyl0 CIOCOOHOCTh
IPYHTa OCHOBAaHMS CBal CIEAYET ONMPEAENIATh C YYETOM JIaHHBIX CTATUYECKOTO 30HAUPOBAHUS I'PYHTOB, UCIIBITAHUM TPYHTOB 3TaJIOHHBIMU CBasiMU WJIH
M0 JaHHBIM JUHAMUYECKHX WCIBITAaHWA CBail. B ciiydae mpoBeAeHHs] MCIBITAHWUN CBall CTATHMYECKOW HATPy3KOH HECYIIy CIIOCOOHOCTh TpyHTa
OCHOBaHMS CBau CJeAyeT IPUHUMATH 110 pe3yIbTaTaM 3TUX MCIBITAHUN, YUUTHIBAas PEKOMEHIallUU roapaszaena 7.3.

J1st 00bEKTOB, M0 KOTOPHIM HE MPOBOJIWINCH UCHBITAHUS HATYpHBIX CBall CTaTUYECKOW HArpYy3KOM, pEKOMEHAYETCsl ONpeAessiTh HECYIIYHO
CIOCOOHOCTH TPYHTAa OCHOBAHHS CBaM HECKOJBKHMHU M3 BO3MOXHBIX CIIOCOOOB, YKa3aHHBIX B mMozpasienax 7.2 u 7.3, y4UTbIBas NpU 3TOM YPOBEHb
OTBETCTBEHHOCTHU COOPYKEHHUS.

7.1.7 Pacuer cBail U cBalHBIX POCTBCPKOB I10 IPOYHOCTH MaT€pUajia JOJXKCH ITPOU3BOAUTECA B COOTBETCTBHUU C Tpe6OBaHI/I${MI/I HeﬁCTBYIOHlHX
IIpaBUJI 110 PACUCTy 6GTOHHI)IX, )I(GJI6306€TOHHI>IX, CTAJIbHBIX U JCPCBAHHBIX KOHCprKHHﬁ.

Pacuer 311eMEeHTOB ke1e300€TOHHBIX KOHCTPYKIIMH CBAHBIX (YHIAMEHTOB IO OOPAa30BAHHMIO W PACKPBITHUIO TPEIIMH CJICTYeT MPOU3BOAWTH B
cootBeTcTBUM ¢ TpeboBaHusimu CII 63.13330, nns MOCTOB M THAPOTEXHHUYECKUX COOPYXKEHHH - Takxke ¢ yueroMm TpeboBanuit CII 35.13330 u CII
40.13330 cOOTBETCTBEHHO.

7.1.8 Ilpu pacuere cBail Bcex BHIOB MO MPOYHOCTH MaTepHaja CBal0 JOMYCKAETCS pacCMaTpUBATh KaK CTEPIKEHb, KECTKO 3aIEMIICHHBIA B

TPYHTE B CEYCHUH, PACIIOI0KEHHOM OT MOJIOIIBBI POCTBEPKA HA PACCTOSHUU ‘31, OIIpeeIIieMOM 110 popMyJie

""?1 =.','1|:| +i
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7.1.9 IIpu pacuere HaOMBHBIX, OYPOBBIX CBail U OapeTT (Kpome CBaii-CTOJIOOB M OYpOONYCKHBIX CBaif) MO MPOYHOCTH MaTepHasia PacdyeTHOE

¥eh

COIPOTUBIIEHUE OETOHA ClIeAyeT MPUHUMATh C MOHMXAIIIUM KO3 (PUIIMEeHTOM YCIOBUN pabOTHI 0,85, yuuTHIBAIOIMM OETOHUPOBAHUE B y3KOM

MPOCTPAHCTBE CKBAXKHUH U 00CAIHBIX TPYO, U JIOTIOIHUTEIBHOTO MMOHIKAIOIIEro Kodddurimenrta Yeb | YUUTBIBAIOIIETO BIMSHUE CIIOCO0a IPOU3BOJCTBA

CBal{HBIX padoT:

a) B I'NIMHUCTBIX I'PYHTaX, €CJIH BO3MOKHbI 6ypeHHe CKBaXHMH H 6CTOHI/IpOBaHI/Ie HX HaACyXoO oe3 KPCIUICHUA CTCHOK IIPU ITOJIOKCHUU YPOBHSA

MOJI3EMHBIX BOJ] B IIEPHOJT CTPOUTEILCTBA HUXKE IIAThHI CBad, Yeb T10;

0) B rpyHTax, OypeHHEe CKBAXUH M OCTOHMPOBAHUE B KOTOPBIX MPOHM3BOIAT HACYXO C MPUMEHEHHEM HM3BJICKAEMBIX 00CAIHBIX TPYO HIIU MOJIBIX
IITHEKOB, Yeb T 0,9;

B) B IpyHTaX, OypeHHE CKBXWUH M OCTOHMPOBAHUE B KOTOPBIX OCYHISCTBIISIFOT NMPH HAJIWYWU B HUX BOABI C NMPHUMEHEHUEM H3BJICKAEMBIX
00CaHBIX TPYO MM TOJBIX IIIHEKOB, Yeb T 0,8;

T') B IpyHTaX, OypeHnue CKBaXKWH U OCTOHHPOBAHHUE B KOTOPHIX BBIMOIHSIOT MO/ IIIMHUCTHIM PACTBOPOM HITU 1101 H30BITOYHBIM JTABJICHHEM BO/IbI
(63 ob6canHbIx TPY6), ‘& 0,7.

[Tpumeuanue - beroHupoBanue cBail 1Moja BOAOW WIM TOJA TJIIMHUCTBIM PAaCTBOPOM CIEAYeT HPOM3BOAUTH TOJBKO METOJOM BEPTHUKAIBHO
nepementaemoid Tpyos! (BIIT) nmu ¢ momolpo 6€TOHOHACOCOB.

7.1.10 PacueTsl KOHCTPYKIIMI CBaif BCEX BHUJOB CIEAYyeT MPOU3BOAUTH HA BO3JCHCTBHE HArpy30K, MEPEIaBaeMbIX HA HUX OT COOPYKEHUs, a
MIPEABAPUTEIIFHO M3TOTOBJICHHBIX (3a0MBHBIX) CBall, KpOME TOTO, HAa YCHJIHMS, BO3HHUKAIONIME B HUX OT COOCTBEHHOTO Beca MPH H3TOTOBJICHUH,

CKJIAJUPOBAHUH, TPAHCIIOPTUPOBAHUU CBal, a TAK)KE IIPU MOABEME UX Ha KOIEP 3a OAHY TOUYKY, YIAJICHHYIO OT I'OJIOBBI CBall Ha 0,3¢ (roe - pana



CBau).
[Tpu 3TOM ycunue B cBae OT BO3JEHCTBHSI COOCTBEHHOTO BECa CIEAYET ONPEACIATh C YIeTOM KO PHUIIMEHTa TUHAMUYHOCTH, PaBHOTO:
1,5 - npu pacuere 110 NPOYHOCTH;
1,25 - npu pacuere 1o 06pa30BaHUIO U PACKPHITHIO TPEIHH.
B stHx cnyyasx ko3 puuueHT HaIeKHOCTH MO HArpy3Ke K COOCTBEHHOMY BECy CBaH IPUHUMAIOT PaBHBIM €IUHUIIE.

7.1.11 Cgaro B cocTtaBe (hyHIaMEHTa ¥ OAMHOYHYIO IO HECYIIEeH CIIOCOOHOCTH IPYHTA OCHOBAHUS CIIEAYET PACCUUTHIBATD UCXOS U3 YCIOBUS

W< Yo 4

e (7.2)

roe V- pacueTHas Harpyska, repejaBaeMas Ha cBaro (IPOJIOJIBHOE YCHUIIME, BOSHUKAIOLIEE B HEMl OT pacueTHBIX HArpy3oK, JEHCTBYIOIIMX Ha
dbyHIaMeHT npu Hanbosee HEBBITOJHOM MX COUETaHUH ), OnpeensieMasi B COOTBETCTBUH ¢ 7.1.12;

F . . .
d - HEecyasa CIIOCOOHOCTH (npeneanoe COHpOTI/IBJ'ICHI/Ie) T'PyHTa OCHOBAaHUA OJWHOYHOU CBaW, Ha3blBa€Masd B JAJIbHCUIICM HCCYIICU
CITOCOOHOCTBIO CBAU U ornpeacirsicMas B COOTBETCTBUU C ITOApa3aACiiaMA 72mn 73,

L KOA(Q(UIMEHT YCIOBUM pabOThl, YUWUTHIBAIOUIMI TMOBBIINIEHHE OJHOPOAHOCTH TPYHTOBBIX YCIOBHUH NpHU MNPUMEHEHUH CBaWHBIX

g o

(yH1aMEHTOB, IPUHUMAEMbII paBHBIM 1 npu ogHOCBalHOM (QyHIaMeHTe U 1,15 mpu KyCTOBOM DAcIONOKEHUHU CBAaii;

o KO3 (HUILIMEHT HAIEKHOCTHU 10 HA3HAYEHUIO (OTBETCTBEHHOCTH) COOPYKEHUs, MpUHUMaeMblil paBHbIM 1,2; 1,15 1 1,10 cOOTBETCTBEHHO IS
coopyxxenuii I, II u III ypoBHEN OTBETCTBEHHOCTH;

e K03 (HULIMEHT HaJIeKHOCTH 10 TPYHTY, IPUHUMAEMbIH paBHbBIM:

1,2 - ecniu HecyIasi CIOCOOHOCTh CBaM OTIpEIelieHa TI0 Pe3yJIbTaTaM ITOJICBBIX HCITBITAHUNA CTAaTHYECKON HArpy3Koii;
1,25 - ecnu Hecymas CIIOCOOHOCTH CBaW OIpEJeNieHa pacueToM 0 pe3yibTaTaM CTaTHYECKOTO 30HIMPOBAHUS TPYHTA WIIHM IO pe3yabTaTaM

JUHAMHYECKUX WCIBITAHUN CBaW, BBIMONHEHHBIX C YYETOM YIPYrux AedopMaliiili TpyHTa, a TakKe MO pe3ylbTaTaM IOJIEBBIX UCIBITAHUN TPYHTOB
ATAJIOHHOM CBacil MM CBAaCH-30H]IOM;



1,4 - ecnu Hecymas cocoOOHOCTh CBaM ONpPEAETICHA PACYeTOM, B TOM YHCIIE 10 pe3ysbTaTaM JUHAMUYECKUX HCIIBITAHUM CBal, BBHIIOJIHEHHBIX
0e3 yueta ynpyrux aegopmanuii rpyHTa;

1,4 (1,25) - nns pyHIAMEHTOB OIOP MOCTOB IIPH HH3KOM POCTBEpPKE, Ha BUCSUYMX CBasX (CBasX TPEHHMs) U CBasX-CTOMKAaX, a MPH BBICOKOM
POCTBEPKE - TOJILKO MPH CBAAX-CTOMKAX, BOCIPUHUMAIOIIUX C)KUMAIOILYI0 HArPy3Ky HE3aBUCUMO OT YMCia cBail B pyHIaMeHTe.

Jis GyHIaMEHTOB ONOP MOCTOB M Il THAPOTEXHUYECKUX COOPYKEHUH MPH BBICOKOM WJIM HU3KOM POCTBEPKE, IOJOUIBA KOTOPOI'O OIUPACTCS
Ha CUJIbHOCKMMAEMBI TPYHT, U BUCSYMX CBasX, BOCIPUHUMAIOUIMX CKUMAIOILIYI0O Harpy3Ky, a TakKe AJs JII0ObIX COOpPYKEHUH Npu JI000M BUIE

pPOCTBEpKAa M BHCSYUX CBAasX M CBasX-CTOHWKAX, BOCIPHHUMAIOIIMX BBIICPTUBAMIIYIO HATPy3KY, Yk MPUHUMAIOT B 3aBUCUMOCTH OT YHCJIa CBail B
dbyHnamenTe:

[Tpu 21 cBae wu Oome 1,4 (1,25);
e

oT 11 mo 20 cmait 1,55 (1,4);

" 6 " 10 " 1,65(1,5);

" 1 " 5 " 1,75 (1,6).

Jns dyHnaMeHToOB U3 OJJMHOYHOW CBaM MOJ] KOJIOHHY IPU Harpys3ke Ha 3a0MBHYIO cBaro KBajpaTHoOro ceueHus Oosiee 600 kH u HaOuBHYIO cBaro

6onee 2500 xH 3nauenue kordpdummenta T clenyeT MPUHUMATh paBHBIM 1,4, ecinu Hecymias CIIOCOOHOCTH CBaW OMpeJeieHa MO pe3yabTaTaM
WCIIBITAHUHN CTAaTUYECKOM HArpy3kou, u 1,6, eciiu HecyIias CiocOOHOCTh CBau OMpeiesieHa APYTUMH CIIOCO0aMHU.

[Ipumeuanus

1 B ckoOKax faHbl 3HaueHnss ¥ B ciIydae, KOTJa HecyIlasi ClIoCOOHOCTh CBau OIpeJieieHa Mo Pe3ylbTaTaM MOJIEBBIX HCIBITAHUA CTaTHUYECKON
Harpy3Kou WJIM pacdyeToM MO pe3yJibTaTaM CTaTHYECKOTO 30HIMPOBAHUS TPYHTOB.

2 Ilpu pacyere cBail BceX BHIOB KaK Ha BJABJIMBAIONIME, TAaK M HAa BBIJCPTUBAIOIINE HATPY3KH MPOOJIBHOE YCUIIME, BOZHHUKAIOINIEE B CBae OT



pacueTHO Harpysku <V | cieyer OmpeneNsiTh ¢ Y4eTOM COGCTBEGHHOTO BEca CBaM, MPHHUMAEMOTO ¢ KOO(DQHIMEHTOM HAIEKHOCTH IO HArpysKe,
YBEJIMYMBAIOLIUM PACUETHOE YCUIIHUE.

3 Ecnu pacuer cBailHBIX (yHIAMEHTOB IMPOU3BOJUTCS C Y4E€TOM BETPOBBIX U KPAHOBBIX HAarpy30K, TO BOCIPUHUMAEMYIO KpalHUMHU CBasMU
pacueTHYI0 Harpy3Ky JOIycKaeTcs moBbeImath Ha 20% (kpoMe (hyHIaMEHTOB OIOp JIMHHIA JICKTpOIepeadn).

4 Ecnu cBau ¢GyHIaMEHTa OIOpbl MOCTA B HAIIPABJICHUM JIEHCTBUS BHEUIHUX HArpy30K OOpa3yrT OJUH WJIM HECKOJBKO PSAAOB, TO IPHU ydeTe
(CoBMECTHOM MJIH Pa3/IeIbHOM) Harpy30K OT TOPMOXEHHS, JaBJICHUS BETPA, JIbJ]a M HaBajla Cy/I0B, BOCIPMHUMAEMbIX Hanbosee Harpy>KeHHOH CBae,
pacueTHyr0 Harpy3Ky Aomnyckaercs noblmarh Ha 10% npu yeTslpex cBasx B psaay ¥ Ha 20% npu BocbMH cBasix U Oojee. [Ipu npoMexxyTouHOM yucie
CBall ITPOLICHT MOBBILIEHUS PACUETHON HArPy3KH ONPEAEIISIIOT MHTEPIIOIALUEH.

7.1.12 PacueTHyl0 Harpy3ky Ha CBaro N xH, CIIelyeT ONpeAeisATh, paccMaTpuBas (yHIAMEHT Kak TpYHIy CBail, 0ObEJUHEHHYIO KECTKUM
POCTBEPKOM, BOCITPUHUMAIOIIUM BEPTUKAIbHBIE M TOPU3OHTAJIbHBIE HArPY3KH U N3TMOAIOIINEe MOMEHTHI.

st GyHIaMEHTOB C BEpTUKAILHBIME CBasIMH PACUETHYIO Harpy3Ky Ha CBAIO JOITYCKACTCSI ONPEIEISTh 110 (hopMyJie

Ny, M,y Mz

= - - 2
# 2y 2 ’ (7.3)

N .
rac d . pacucTHaA Co)KuMaroias Cuja, KH, nepeaaBacMasd Ha CBAaMHbIM POCTBEPK B YPOBHE €I'0 IIOJOLIBBI;

M, M T
T ro- nepeaaBacMbIC Ha CBAMHBIM POCTBCPK B INNIOCKOCTH NMOAOMIBBI pACYCTHBIC I/I3FI/I6aIOH_II/Ie MOMCHTHI, KH'M, OTHOCHUTCIIBHO T'JIaBHBIX

HEHTPAJIbHBIX oceil ¥um > IIaHa CBall B INIOCKOCTU MOOIIBEI POCTBEPKa,

N - yucno ceaii B ¢byHnameHre;

X i o o
Y RE pacCTodAHNA OT I'NIaBHBIX OCCU OO OCHU KAXKIOU CBAU, M,

%Y - paccTosHMS OT TIaBHBIX OCEil 10 OCH KayI0i CBaH, Ul KOTOPOH BBIYMCIISIOT PACUETHYIO HATPY3KY, M.

7.1.13 I'opu30oHTaNBHYIO HArpy3Ky, ICHCTBYIONIYyI0 Ha (YHIAMEHT C MXECTKHM pPOCTBEPKOM C BEPTHUKAIBHBIMH CBasMH OJMHAKOBOTO
IIOIIEPEYHOI0 CEYEHU S, AOIYCKAETCS IPUHUMATh PABHOMEPHO PACIPENCIICHHON MEXKy BCEMU CBasMHU.



7.1.14 IlpoBepka ycTOMYMBOCTH CBAWHOro (pyHIAaMEHTa M €ro OCHOBAHMs JIOJDKHA HPOM3BOIUTHCS B COOTBETCTBMM ¢ TpedoBaHusmu CII
22.13330 ¢ yuerom JeHCTBUS AONOJHUTENBHBIX TOPU30HTAIBHBIX PEAKIUN OT CBail, IPUIIOKEHHBIX K CABUTA€MOW YacTH IPyHTA.

7.1.15 CBau u cBaiiHble GyHIAMEHTHI CICIYET PaCCUYUTHIBATH 110 MPOYHOCTH MaTepraia U MPOU3BOJUTH IPOBEPKY YCTOMUUBOCTH (PYHIAMEHTOB
MIPH JIEHCTBUU CUJI MOPO3HOTO ITyYEHUSsI, €CIIU OCHOBAHUE CIIOKEHO MMYYHMHHUCTHIMU rpyHTamHu (mipuiiokenue XX).

7.1.16 Pacuert cBaii u CBaliHBIX ()YHJIAMEHTOB I10 Ae(POPMAIIHSIM CIICTYET MPOU3BOIUTD UCXOISI U3 YCIOBUS

sisg
u (7.4)
rae ©- coBMecTHas aedopmanus cBau, cBaifHOro (hyHaaMeHTa U coopykeHus (ocajka, mepeMelleHne, OTHOCUTEIbHAs Pa3HOCTh OCAJ0K CBai,
cBaiiHbIX ()yHIAMEHTOB U T.I1.), OIlpesessiemMas pacyeToM ¢ yuetom 7.1.4, 7.1.5, no noapazaeny 7.4 u npunoxeHuro B;

= o o
¥ - mpeneNbHOC 3HAYCHHE COBMECTHOW JeOpMallid OCHOBAHMS CBaW, CBAWHOTO (YHIAMEHTa M COOPYXXCHHS, YCTaHABJIMBAaEMOE B
cootBercTBuH co CII 22.13330, a giug moctos - CIT 35.13330.

7.2 Pac4yeTHble MeToAbl onpeaeneHns Hecyluen cnocobHOCTH cBaw

CBau-cToiiku

F . . . . .
7.2.1 Hecymyto crioco6HocTh ~ 9 , kH, 3a6uBHOIl cBau, cBau-000/I0uKM, HAOMBHON U OYpOBOW CBaH, OMMpAIONIeiics HA CKadbHBEIH TPYHT, a
Tak)ke 3a0MBHOM CBau, ONMUpPAIOIIEICs Ha MAIOC)KUMaeMblil TpyHT (6.2), creayeT onpenensaTs no hopmye

Hy =y, kA , (7.5)

roe 'e- K03 dULIMEHT yclnoBUi pabOThI CBaU B TPYHTE, MPUHUMAEMbINA paBHBIM 1;
R - pacueTHOE CONPOTHBIICHNE IPYHTA MO HIKHUM KOHIIOM CBaH-CTOiKH, KI1a;

A jioniazib OIMMpaHusd Ha 'PYHT CBau, M : , IpUHUMaAcMas Jisd CBal CILJIOIIHOTO CEYSHMS U IIOJIBIX CBail C 3aKPBITHIM HUKHUM KOHIIOM paBHOﬁ
IIomaan MmonepeyHoro CCYCHUA 6PYTTO, JUIS CBal IIOJIBIX Kpyrijoro C€4CHusA C OTKPBITBIM HWXXHHM KOHILIOM H CBaii-000JI0YeK - paBHOf/'I Iiomaau
MOMNEPCUYHOTO CCUCHUA HETTO IMPU OTCYTCTBHUHU 3aIllIOJTHCHHUA UX IMOJIOCTHU OETOHOM H paBHOﬁ IIomaau MmomepeYHOro CCUCHUA 6p}ITTO IIpH 3aI10JIHCHUHA
9TOH MOJOCTH OETOHOM Ha BBICOTY HC MCHCC TPCX €€ TUAMCETPOB.



PacyeTHOE CONPOTHBICHHE CKAITBHOTO TPYHTA X I BCeX BHOB 3a0MBHEIX CBaii, ONMPAIOIIMXCS HA CKAIBHBIC M MaJOC)KMMAeMble TPYHTEI,
cnenyer npuHAMaTh & = 20000 I1a.

Jnis HaOuBHBIX, OypOBBIX CBail M CBaii-000JIOYEK, 3aIOJIHAEMBIX OCTOHOM, OIMPAIOIIUXCS HA HEBBIBETPENBIC CKALHBIC W MAJIOC)KUMAcMbIC
rpyHTHI (6€3 cl1abbIX MPOCIIOeK) U 3ariTy0iIeHHbIe B HUX MeHee 4eM Ha 0,5 M, & ciienyeT onpeensths mo GpopMyie

Te (7.6)

R .

rope " ™M- PaCuUCTHOC COMIPOTUBJICHUC MACCHBA CKAJIbHOT'O I'PYHTA IO HUKHUM KOHIIOM CBAU-CTOUKH, OIIPEACIIACMOC I10 Rc’m’n - HOpMAaTHBHOMY
S3HAYCHUIO Mpeaciia NPOYHOCTH HAa OAHOOCHOC CKATUC MACCHUBA CKAJIBHOI'0 IpyHTa B BOJOHACBIMICHHOM COCTOSIHUH, KHa, onpeacisiceMoOMy, Kak
IIpaBUJIO, B ITIOJICBBIX YCIIOBUAX;

e K03 (HUILIMEHT HaJIeKHOCTH 10 TPYHTY, IPUHUMAaeMbIi paBHbIM 1,4.

. . . I
JIns mpeiBapuTENbHBIX PacyeTOB OCHOBAHUN COOPYKEHUI BCEX YPOBHEH OTBETCTBEHHOCTH 3HAYEHHMsS XapaAKTEPUCTUK ~ U Femm JOITyCKaeTCst
[IPUHUMATH PaBHBIM

R =R K Rc,m,n = Rc,nK.s

R
Trac R': n £ - COOTBETCTBECHHO pacd4€THOC WU HOPMATHUBHOC 3HAYCHUA IIPEACIIa NPOYHOCTH Ha OAHOOCHOC CKATUC CKAJIbHOTO I'pyHTa B
BOAOHACBIIIICHHOM COCTOSAHUU, I(Ha, OIIPCACIIAOTCA IO pE3yJibTaTaM HUCIIBITAHUI 06pa3u0B OTJI€TLHOCTEN (MOHOJ'II/ITOB) B J'Ia60paT0pHBIX YCIIOBUSIX,

K . .
5- KOBq)(l)I/II_II/ICHT, YYUTBIBAOIIUH CHUKCHUEC IPOYHOCTU BBUAY TPCHIMHOBATOCTH CKAJIBHBIX ITOPOJd, IPUHUMACMBIN T10 Ta6J'II/ILIe 7.1.

Taomuma 7.1

Crenenb TpeumHoBaroctu | Ilokaszarens kauectBa nopoasl | KoadduimeHnt cHukeHus
RED o

K.S
MPOYHOCTH

Ouenn 90-100 1




CIIa0OTPEIUHOBATHIC

CnaboTpenmHoBaTbie 75-90 Or 060 go 1
CpenHeTpemmnHoBaThie 50-75 Cs. 0,32 " 0,60
CUBHOTPEIUHOBATHIC 25-50 " 0,15 " 0,32
OueHb 0-25 " 0,05 " 0,15
CHJIBHOTPEIIUHOBATHIC

[Ipumeuanus

ROD

K
1 bonbuuM 3HaYeHUSIM COOTBETCTBYIOT OOJIbIINE 3HAUEHUS ~ *.
. RO £ .
2 JInist pOMEXYTOUYHBIX 3HAYCHHUI KO3 UIUEHT ONPEIEIAETCS UHTEPIOIISALUEH.

ROD K,
3 HpI/I OTCYTCTBI/II/I JAHHBIX O 3HAUCHUAX N3 auaria3doHa BCIINYUH HpI/IHI/IMaI-OTCSI
HAaUMCHBIINC 3HAUCHU .

B moGoM ciyuae 3Hauenne & ciemyer npurEMaTh He Gonee 20000 KITa.

PacueTHOE COMPOTHBIEHNE CKAILHOTO TPYHTAa * 11 HAaGMBHEIX M GYpOBBIX CBail M CBaif-000IOYEK, 3aMONHAEMBIX GETOHOM M 3aJIeNaHHBIX B
HEBBIBETPENbIN CKaIbHBINA IPYHT (0€3 crabbix Mmpocioek) He MeHee ueM Ha 0,5 M, onpeaenseTcs no popmyiie



!
R=R,|1+042L
9% ), (7.7)

R
rae ~ ™- onpexnensercs no popmyne (7.6);
4 - pacuerHas riryOMHa 3a/le]IKH HAOUBHOM U GypOBOii CBau U CBau-000JIOUKH B CKaIbHBIA IPYHT, M;
S - HapyXHBII THAMeTp 3a[eaHHOI B CKAJIbHBIH IPYHT YacTU HAOUBHOII 1 GypOBOIi CBail U CBAH-0GOIOUKH, M.

i
1+0.4 di
3naueHue gaxropa 3arayOaeHus ! MIpUHUMAETCs He Ooiee 3.

Jlj1s OKOHYATeNIbHBIX pacueToB OcHOBaHUN coopyskeHHi | u Il ypoBHel OTBETCTBEHHOCTH, a TAK)K€ OCHOBAHHUH, CIOXKEHHBIX BBIBETPEJIBIMH,
. LK
PasMAr4aeMbIMM, CO CIa0BbIMM IIPOCIOMKAMH CKaIbHBIMM TPYHTaMHM, HECYIIYIO CIIOCOOHOCTH CBAaM-CTOMKM ~ € clieJlyeT NPMHUMATh 10 pe3yJbTaTam
WCIIBITAHUM CBall CTATUYECKON HArpy3KOu.
Jis cBaif-0007104€K, PABHOMEPHO OIMPAEMbIX Ha IIOBEPXHOCTh HEBBIBETPEJIOIO CKAJIbHOI'O TPYHTA, MPUKPHITOTO CIOEM HECKAJIbHBIX
HEpa3MbIBAEMbIX TPYHTOB TOJIIMHON HE MEHee TpexX JAUaMeTpPOB CBau-000J0ukH, - 1o ¢opmyne (7.7), mpuHuUMas ¢GakTop 3ariayOneHus

!
1+04°4
df
PaBHBIM €OUHHUIIE.

[Tpumeuanue - [lpy HanMuuum B OCHOBaHMM HAOMBHBIX, OYpOBBIX CBall M CBaii-000JOYEK BBHIBETPENbIX, & TAKXKE Pa3MArYaeMbIX CKaJlbHbBIX

TPYHTOB UX MPEJEa MPOYHOCTH HAa OJJTHOOCHOE CIKATHUE CIIEYET MPUHUMATH O Pe3yJbTaTaM MCHBITAHUI IITaMIaMU WX 1O pe3yJbTaTaM HUCHBITAHUM
CBall U CBaif-000JI0UEK CTATUYECKON HArpy3KOH.

Bucsaune 38.61/IBHBIC, BAaBJINBAaCMbIC BCCX BUOB U CBaI/I-O60J'I0‘{KI/I, MOrpyKacMbIC 0e3 BBIEMKH TpyHTa (336I/IBHBIC CBan TpCHI/ISI)

F . . . . .
7.2.2 Hecymyto croco6HOCTs ~ @ , KH, BHCAYel 3a0MBHOH M BJABIMBAEMOi CBalf M CBAaH-0OONOYKH, MOTPY)KAaeMoil 0e3 BHIEMKH TIPYHTa,
paboTaronyx Ha CKUMAIOIIYIO HArPY3Ky, CIEIYeT ONPEaeNsITh KAk CYMMY pacYeTHBIX COMPOTHBICHUN TPYHTOB OCHOBAHUS TIO]T HUKHUM KOHI[OM CBau
1 Ha ee OOKOBOM MOBEPXHOCTH 1O (HopMyJie

g =, (TcRRﬂ-l—uZTg"Jﬂ'%} , (7.8)



e

rae ‘¢ - ko3 duuueHt yciaoBuid paboThl CBau B TPyHTE, IPUHUMAEMBIH paBHBIM 1;

R - pacueTHOE CONPOTUBIICHHE 'PYHTA T10]] HUKHUAM KOHIIOM cBau, KIla, mpuHiMaemoe no tabue 7.2;

2
A - nnomans omupanus Ha TPYHT cBaM, M, IPMHMMAEMas MO IUIOMANH IONEPEUHOrO CEUEHHs CBAM OPYTTO HIM 110 ILIOMIA[U
MOTIEPEYHOT0 CEYCHHS KaMy(PJIETHOTO YIIUPEHUS IO €ro HanOOoIbIIEeMY TUaMETPy, HIIU 10 TUIOIIAIN CBau-000JI0UKH HETTO;
Y - HapyXHBII IEpUMETP NOMEPEYHOTO CEYCHHUS CTBOJIA CBAH, M;

Ji pacueTHOE COMPOTHBIICHUE * -TO CIIOsI TPYHTa OCHOBaHUS Ha OOKOBOW MOBEPXHOCTHU CBau, klla, mpuHuMaemoe o tabmure 7.3;

- TOJIIIKMHA I-ro cios IrpyHTa, COIIPHUKACAIOIICTOCS C OOKOBOIH IIOBCPXHOCTBIO CBAU, M;

TR, L KO3 PHUIMEHTHI YCIOBUI pabOTHI TPYHTAa COOTBETCTBEHHO O] HIDKHUM KOHIIOM M Ha OOKOBOH MOBEPXHOCTH CBaW, YUUTHIBAIOIIUE
BJIMSIHME CIIOCO0a MOTPYKEHUs CBal Ha pacueTHbIE CONPOTUBIICHUS TPYHTa U IPUHUMaeMble 1o Tabmauue 7.4.

Tabmuua 7.2

I'myOuna PacuetHble conpoTUBIEHUS MO HUKHUM KOHIIOM 3a0MBHBIX U
MOTPY)KEHUS | BJABIMBAEMBIX CBail U cBaif-000JI04YeK, MOTpyk’aeMbIX 0€3 BHIEMKH IPYHTa,

HIKHETO R klla
KOHIIa CBaH,

M
IIECKOB CpEHEN TUIOTHOCTH
I'PaBEJUCT | KPYIHBI - CpeoHEN | MENKHUX | MbLIEBaThI -
BIX X KPYITHOC X
TH
Ix

TJIMHUCTLBIX TPYHTOB IIPU ITOKA3aTCJIC TCKYUYCCTHU , PaBHOM




0 0,1 0,2 0,3 04 0,5 0,6
3 7500 6600 3000 3100 2000 1100 600
4000 2000 1200
4 8300 6800 3800 3200 2100 1250 700
5100 2500 1600
5 8800 7000 4000 3400 2200 1300 800
6200 2800 2000
7 9700 7300 4300 3700 2400 1400 850
6900 3300 2200
10 10500 7700 5000 4000 2600 1500 900
7300 3500 2400
15 11700 8200 5600 4400 2900 1650 1000
7500 4000
20 12600 8500 6200 4800 3200 1800 1100
4500
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300




235 15000 10000 8000 6000 4100 2250 1400

[Ipumeyanus
1 Hapn yeproit nanbl 3HAaUCHUS R JUISL TIECKOB, MOJ YEPTOU - JJISl TIIMHUCTBIX TPYHTOB.

2 B tabnumax 7.2 u 7.3 riyOuHy MOTPYKEHUsI HIDKHETO KOHIIA CBaW U CPEIHION TIyOHHY
PacnoIoKeHHsI CIIOS TPYHTA MPH TUIAHUPOBKE TEPPUTOPHU CPE3KOH, MOJCHINKOH, HAMBIBOM
710 3 M cieayeT MpUHUMATh OT YPOBHSI NMPHPOTHOTO peibeda, a MpH Cpe3Ke, MOJACHINKE,
HaMbIBE OT 3 M - OT YCJIOBHOW OTMETKH, PacIlOJOKEHHOH COOTBETCTBEHHO Ha 3 M BBIIIE
YPOBHSI CPE3KH HJIH HA 3 M HIKE YPOBHS ITOJICHITIKH.

['myOuHy Morpy>KeHusT HUKHETO KOHIIA CBaW W CPEIHIOI TIIYOWHY pPACIIOJIOKEHUS CIIOS
IpyHTa B BOJIOEME CJIeIyeT MPUHUMATh OT YPOBHS JIHA MOCIE OOIIEro pa3MbIBa PacYeTHBIM
MaBOJKOM, Ha 00JI0Tax - OT YpOBHs JIHA 00JIOTA.

[Ipu npoekTUpOBaHUU MYTENPOBOJOB YEpe3 BBIEMKM IIIyOMHOW 10 6 M i CBaW,
3a0MBaeMbIX MOJIOTaMH 03 MOJIMBbIBA WJIM YCTPOMCTBAa JIMACPHBIX CKBAXKUH, [IIyOUHY
MOTPYXEHUSI B TPYHT HMKHErO KOHIIA CBau B Tabmuue 7.2 ciieqyeT NpUHUMATh OT YPOBHS
IPUPOJHOTO pebeda B MecTe coopyxkeHus pyHnamenTta. s BbIeMOK TiyOHHOM Oosee 6 M
rIyOUHY NMOTPYKEHUS CBail ClelyeT MPUHUMAaTh KaK JJIsl BBIEMOK INTyOUHOH 6 M.

3 lnst TPOMEXYTOUHBIX TIYyOMH TIOTPYXKEHHS CBali W MPOMEKYTOYHBIX 3HAYCHUH

IIOKa3aTeNsl TeKy4ecTH i IIIMHUCTBIX TPYHTOB 3HAYeHMs & 1 Ji B Tabmunax 7.2 u 7.3
ONPEIEIAI0T UHTEPIIOIALUEH.

4 JIns MJIOTHBIX TECKOB, IUIOTHOCTh KOTOPBIX OIpe/eleHa MO JaHHBIM CTaTUYECKOTro
30HIMPOBAHNS, 3HAUYEHHS & 1o Tabnume 7.2 IS CBaii, MOTPYXKEHHBIX 0€3 MCIIOIb30BAHUS
MOJIMbIBA WJIM JIMJEPHBIX CKBaXKWH, cieayeT yBennuuTh Ha 100%. Ilpu ompenenenun
IUVIOTHOCTH TPyHTa MO JAHHBIM JPYIMX BHMJIOB MH)XXCHEPHBIX M3BICKAHUN U OTCYTCTBHH
JIAHHBIX CTATHYECKOTO 30HIMPOBAHMS JUIS TLIOTHBIX MECKOB 3HAuyeHHs = mo Tabmuie 7.2
cnenyet yBenuuuTh Ha 60%, HO He O6omee yem 1o 20000 kl1a.




5 3Ha4YeHMsI PACUETHBIX COMPOTUBICHUH & 1o Tabnmie 7.2 A0MyCKaeTcs HCMOMb30BaTh IPH
YCIJIOBUH, €CJIM 3ariyOiieHHe CBail B HEPa3MbIBAEMbIN U HECPE3a€MbIil ITPYHT COCTABIISIET HE
MEHEe, M:

4,0 - 1t MOCTOB U THJIPOTEXHUYECKHUX COOPYKCHHIA,
3,0 - st 31MaHMiA U IPOYUX COOPYIKEHUM.

6 3HaueHHUs PACUETHOTO CONPOTUBICHHS X [0 HIKHUM KOHIIOM 3a0MBHBIX CBAil CEUeHHEM
0,15x0,15 M u MeHee, HCINOJIB3YeMbIX B KauyecTBe (YHAAMEHTOB TII0J] BHYTPEHHHUE
MEPETOPOJIKM OJHOATAKHBIX IMPOU3BOJACTBEHHBIX 3JaHMM, JIOMYCKAETCs YBEIMYUBATh Ha
20%.

. i, 2
7 lnst cymeceil mpu 4yuciie miacTUYHOCTH P ~ 4 1 Kod(p(UIMeHTe MOPUCTOCTH F <0,8

PaCYCTHBIC CONPOTUBJIICHUA R u ‘f! CICAYCT OIpCACIATH KaK I IMbUICBATBIX IICCKOB
cpeL[Heﬁ IINIOTHOCTH.

8 IIpu pacuerax mokaszaTelb TEKYy4YeCTH I'PYHTOB ClI€AyeT NPUHUMATh NMPUMEHUTENBHO K
IIPOTHO3UPYEMOMY MX COCTOSHHIO B IIEPHOJ SKCIUTyaTallid NPOEKTHPYEMBIX 3JaHUN H
COOPYKEHHH.

Tab6muma 7.3
Cpennsist PacuetHble conmpoTUBIEHUS HA OOKOBOW MOBEPXHOCTH 3a0MBHBIX H
riyouHa o . Ji
BIABIMBaeMBbIX CBail U cBaii-o0omouek *'!, xlla
PaCTIONIOKEHHS

CJ10s TPYHTa, M

MECKOB CpeHEN MIOTHOCTH




KPYITHBIX

U CpeaHen

KPYIHOCT
u

MCIIKH

ObIJIICBAThI
X

IJIMHUCTBIX TPYHTOB IIPU ITOKA3aTeNIe TEKYy4ECTH I , PABHOM

£0,2 0,3 0,4 05| 06 | 07| 08 | 09 |10
1 35 23 15 12| 8 4 4 3 2
2 42 30 21 17 | 12 | 7 5 4 4
3 48 35 25 20 | 14 | 8 7 6 5
4 53 38 27 22 | 16 | 9 8 7 5
5 56 40 29 24 | 17 | 10| 8 7 6
6 58 42 31 25 | 18 |10 | 8 7 6
8 62 44 33 26 | 19 | 10| 8 7 6
10 65 46 34 27| 19 | 10| 8 7 6




15 72 o1 38 28 20 11 8 7 6

20 79 56 41 30 20 12 8 7 6

25 86 61 44 32 20 12 8 7 6

30 93 66 47 34 21 12 9 8 7

235 100 70 50 36 | 22 [ 13| 9 8 7
[Ipumeyanus

1 IIpu ompeneneHUH pacuyeTHOrO CONPOTHBIEHMS IpyHTa Ha OOKOBOW MOBEPXHOCTHU CBaid

Ji CJIeIyeT yUYUThIBaTh TPeOOBaHUS, U3JI0KEHHbIE B IpUMEYaHusX 2, 3 u 8 k Tabnuue 7.2.

2 [Ipu ompeneneHUH pacueTHBIX COMPOTHBIICHHUI TPYHTOB Ha OOKOBOI MOBEPXHOCTH CBait

Ji IUTaCThl TPYHTOB CIIEYeT pacujeHATh Ha OJHOPOJIHBIE CJIOU TOJIIMHON He 6osee 2 M.

3 3HaueHus pacYCTHOI0 CONPOTUBJICHUA IJIOTHBIX IECKOB Ha OOKOBOM TIOBEPXHOCTU cBai

Ji cinenyer yBenumuuBaTh Ha 30% MO CpaBHEHHMIO CO 3HAYEHUSMH, MPHUBEACHHBIMH B
TadJuIIE.

4 PacueTHbIE CONPOTHUBIICHUS CyIECel U CYTIIMHKOB ¢ K03 duineHToM nopucroctu <05
U TIUH c Kod(dduuueHToM mnopucroctu < <06 cienyer yBenuuuBaTh Ha 15% 1o
CPaBHEHHIO CO 3HAYCHHUSMH, TNMPHUBEICHHHIMH B TaOmuue 7.3, mpu JOOBIX 3HAYCHHSIX
MoKa3aTess TeKY4eCcTH.




Tabmnuua 7.4

CriocoObI orpy»xeHus 3a0MBHBIX U BIaBIMBAEMBIX CBAl U
CBaif-000J104Y€EK, MOTPYKaeMbIX 0€3 BHIEMKH IPYHTA, U
BUJIbI TPYHTOB

Koaddurnmentsr ycnopuit
paboTHI TPyHTA MPU pacyeTe
HECYIIEeH CITOCOOHOCTH CBaid

3 (o) Ha OOKOBOI1
HUOKHAM MMOBEPXHOCTH
KOHIIOM Yo
YeR
1 IlorpykeHue CIUIOMIHBIX U TMOJBIX C 3aKPBITHIM HUKHUM 1,0 1,0
KOHIIOM cBai MEXaHUYECKUMH (moaBeCHBIMNU),
MapOBO3YIIHBIMU U AU3EIbHBIMU MOJIOTaMHU
2 TlorpyxeHue 3a0MBKOM W  BIAaBIMBAaHUEM B
MpeBapUTENIbHO MPOOYpEeHHBIE TUACPHBIE CKBAXUHBI C
3arnyOJeHueM KOHIIOB CBail He MeHee | M Hipke 3a00st
CKBa)KUHBI TIPH €€ JHUaMETpe:
a) paBHOM CTOPOHE KBaIPaTHOW CBan 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBaJIpaTHOM cBau 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBaJpaTHOW WM AWAMETpPA 1,0 1,0
CBaM  KpYIJoro  cedeHus  (Ans  omop  JUHHUH
ANIEKTpOIepeaun )
3 IlorpyxeHue ¢ NOIMBIBOM B II€CHAHBIE TI'PYHTBHI IIpH 1,0 0,9




YCIIOBUU JOOWBKH CBaif Ha MOCIEIHEM 3Tare MOTPYKEHHS
0e3 mpuMeHeHHs MoAMbIBa Ha 1 M u 6ojee

4 BubponorpyxeHue cBaif-o00s10uek, BUOPOIIOTPYKEHUE U
BHOPOB/IABIIMBAHUE CBAIl B TPYHTBHI:

a) MECKU CPEeIHEH MIIOTHOCTH:
KPYITHBIC M CPETHEH KPYITHOCTH
MEJIKUE

IIBIJICBATBIC

0) TIMHUCTBIE C TIOKA3aTeNIeM TeKYyYECTH Iy = 0,5:
cyrecu
CYTJIMHKHT

T'JIMHBI

£
B) TJIMHUCTBIC C TOKA3aTCJIICM TCKYUYCCTU EL =0

5 TlorpyxeHue MOJIOTaMH TOJBIX JKEJIe300€TOHHBIX CBail ¢

1,2

1,0

1,0

0,9

0,8

0,7

1,0

1,0

1,0

1,0

0,9

0,9

0,9

1,0




OTKPBITHIM HMKHUM KOHI[OM:
a) MpU quaMeTpe moJocTu cBau MeHee 0,4 M
0) To ke, ot 0,4 10 0,8 M

6 Ilorpyxxenue m00bIM CITOCOOOM IOJBIX CBall KPYIJIOTO
CEUEHUS C 3aKPBITHIM HMKHUM KOHIIOM Ha riyouny 10 m u
0ojee C MOCIENYIONIMM YCTPOHCTBOM B HU)XKHEM KOHIIE
CBaif KaMy(JIETHOTO YIIMPEHHs B IIECYAHBIX TpPyHTaX
CpeqHell TMIOTHOCTM W B TJIMHHUCTBIX TPYHTax C

<
MOKa3zareileM TEeKy4ecTH iLs 0,5 mnpu pauamerpe
YIIUPEHUSI, PABHOM:

a) 1,0 M HE3aBUCUMO OT yKa3aHHBIX BHJIOB TPyHTa
6) 1,5 M B meckax u cymnecsix

B) 1,5 M B CyriMHKax U IJIMHAX

7 IlorpyxeHue BIaBIMBAHUEM CBa:

a) B [IECKU KPYIHbIE, CPEAHEN KPYMTHOCTH U MEJIKHE

0) B ITECKH TIbLIICBATHIC

1,0

0,7

0,9

0,8

0,7

1,1

1,1

1,0

1,0

1,0

1,0

1,0

1,0

0,8




B) B IJIMHHMCTBIE TPYHTBl C IIOKa3aTeleM TEKy4eCTH 1,1 1,0

I) TO XK€, 1205 1,0 1,0

Ipumeuanue - Kospduumentsr 'e& g 74 110 1103.4 11 TIMHUCTBIX TPYHTOB C MTOKa3aTeleM

tekyuectu 0,5 »ip 2 0 onpenenstoT UHTEPHOJIALUEH.

B dbopmyne (7.8) cymMupoBaTh COMPOTUBIICHHS TPYHTA CIEAYET MO BCEM CJIOSM IPYHTa, MPOUIECHHBIM CBaei, 3a UCKIIOUEHUEM CIIydaeB, KOTaa
MIPOCKTOM TMPEAyCMATPUBACTCS IJIAHUPOBKA TEPPUTOPUM CPE3KOM WM BO3MOXKEH pa3MbIB TpyHTA. B 3THX ciywasx cleayer CyMMHUPOBaTh
COINPOTHUBIICHUSI BCEX CIIOEB TPYHTA, PACIIOJIOKEHHBIX COOTBETCTBEHHO HUKE YPOBHS IJIAHUPOBKU (CPE3KH) M JHA BOJOEMa IOCIE €ro MECTHOIO
pa3MbIBa NMPU PaCUETHOM IAaBOJIKE.

[Ipumeyanus

1 Hecymtyro cnocoOHOCTh 3a0MBHBIX OyJIaBOBUIHBIX CBall cienyeT onpeaensTs no gopmyne (7.8), mpu 3ToM 3a nepuMmerp ¥ Ha yyacTke CTBOJIA
cllelyeT IPUHUMATh MEPUMETP MOMEPEYHOT0 CEUYEHHs CTBOJIA CBaM, HA YYacTKe YIIMPEHHUs - IEpPUMETP MONEPEeYyHOro cedeHus ymupenus. PacuetHoe

COIIPOTUBJICHHUC fl T'PYHTa Ha OOKOBOI IOBCPXHOCTHU TAKHUX CBail Ha Y49aCTKC YHIMPCHUA, a B IICCKAX U HA YHYAaCTKE CTBOJIa CIICAYCT NPUHUMATh TaKUM

Ji Ha

KE, KaK I cBail 0e3 YIIHUPCHUA; B TJIMHUCTBIX TI'PYHTAX COIPOTUBJICHUC
IMPUHHUMATh PABHBIM HYIIIO.

Y4aCTKEC CTBOJIA, PACIHOJOXCHHOI'O BBIIIC YHIMPCHUA, CICAYCT

2 PacueTHbIC CONPOTHBICHHS IPYHTOB & u fiB ¢dbopmyne (7.8) nnst ecCOBBIX TPYHTOB MpH INIyOMHE MOTpYKEeHMs cBail Ooiee 5 M cieayer
OPUHUMATh 10 3HAYEHMSIM, yKa3aHHbIM B Tabmunax 7.2 m 7.3 mis rayounsl 5 M. Kpome Toro, mis 3TUX TPYHTOB B CIIydyae BO3MOXKHOCTH HX

5|

3aMauuBaHUd PaCUYCTHBIC COIIPOTUBJIICHUA R u
COOTBCTCTBYIOLICM ITOJITHOMY UX BOAOHACBIIIICHUIO.

yKkazaHHble B Tabnuumax 7.2 wm 7.3, cienyeT NpUHUMATh INPU IOKa3aTele TEKYyYecCTH,



7.2.3 I[HSI 3a0MBHBIX U BAaBJIMBACMbIX CBaﬁ, OIMUPAOIMIUXCA HUKHUM KOHIIOM Ha PBIXJIBIC MCCKU WM Ha T''IMHUCTBIC I'PYHTHI C IMMOKA3aTCIICM

F oo
TEKy4eCTH L 0,6, Hecymyio cocobHocTh - 4 , kKH, cleyeT onpenensTs no pe3yibTaTaM CTaTHYeCKUX UCIIBITAHMI CBaii.

. . . . =
7.2.4 Hecymyro crocoOHOCTh NHPaMHAAIBLHOMN, TpanelerIanbHol 1 POMOOBUIHOM CBaif, NPOpPE3aloIMX MeCYaHble U TIMHUCTBIE TPYHTHI, ~ 4

L B, &
kH, ¢ HakoHOM OOKOBBIX TpaHeir ¥ ~ 0,025 ciemyer onpenensts o Gpopmyine

By =y [RA+ Z’Eg:' (.07 + uﬂg'ipE:'k:'fr 1] (7.9)

roe Te, R, A, ;2", L *xe, uTo u B popmyie (7.8);

Ly o
- HApY’KHBIK ICPUMCTP I-ro ceueHus CBau, M,

i+ .
0. CyMMa pa3mMepoB CTOPOH Iro IIOIICPCYHOro CCYCHUA CBal, M, KOTOPbIC HMCIOT HAKJIOH K OCH CBaM;

i o
F - HaKJIOH OOKOBBIX TpaHel CBau, JOJIA €TUHUIIBI;

H. .
! - Moaynb aedopMaliiu CiIosi TPYHTA, OKpYXarolero 00KOBYI0 TOBEPXHOCTh cBau, Klla, ompenenseMblii o pe3ynbTaTaM KOMIIPECCHOHHBIX
HUCIBITAaHMI;

& . .
! - k03(ppuLKeHT, 3aBUCALIMI OT BUa rPyHTa U MPUHUMAaeMbIi 1o Tabauue 7.5;

£r peosorudeckuii ko3ppuirenT, npuHuMaemMslii paBHbIM 0,8.
[Ipumeuanus

1 ITpu poMOOBUIHBIX CBAasX CYMMHpPOBaHUE COMPOTUBJICHUN IpyHTa Ha OOKOBOM MOBEPXHOCTH YYaCTKOB C OOpAaTHBIM HAKJIOHOM B (opMmylie
(7.9) He npon3BOUTCHI.

. VI
2 Pacuer mmMpamMHIanbHBIX CBail ¢ HakJIOHOM OOKOBBIX rpaHedt F ~ 0,025 momyckaercs NMPOW3BOAWTH B COOTBETCTBHH C TPEOOBAHHSIMHU
npuaoxeHus ' mpu HaaMYUM pe3yNbTaTOB MPECCHOMETPHUUYECKUX HCIBITAaHUM, a MpU UX OTCYTCTBHM - 1o (opmyne (7.9), npuHuUMas 3HaueHHE

’r paBHbiM 0,025.



Tab6muna 7.5

Pyt Koaddurment &
Iecku u cymecu 0,5
Cyrinusaku 0,6
['nuner:
npu Iy 18 0.7
npu Iy ~25 09

LI, <
[Ipumeuanue - [ns ruH ¢ yuciaoM mactuyHoctu 18 ° “F ° 25 3Hauenus kosdduimeHta

ki .
! olIpenenaroT NHTEPIIOIAIUEN.

F . . o .
7.2.5 Hecymyro crnoco6Hocts ~ @ | xH, BHCsAYell 3a0MBHOIi M BIaBIMBAEMON CBaH M CBaM-000JIOYKH, MOTPY’kaeMoil 6€3 BBIEMKH TIPyHTa,
paloTarouiX Ha BbIIEPTUBAIOIIYIO HAIPY3KY, CIEAYEeT ONpeAesaTh o Gopmyine

gy = ’:"'cuzf"'.:fﬁ'%' (7.10)



Yo f;-,fﬂ

roe ¥,
Fe

- 10 e, uto U B hopmyiie (7.8);

¥

- KOO GUIHMEHT YCIOBHI pabOTHI cBau B TPYHTE (LIS CBai, MOTPYKaeMbIX B TPYHT Ha INIyOuHy MeHee 4 M, " 0,6, Ha ryOuny 4 M u 6osiee

Yo T 0,8 - ans Bcex COOpY)KEHHH, KpoMe OIOp BO3AYIIHBIX JIUMHHUH 3JEKTPONEpeau, Uil KOTOPHIX KOA(PQPHUIMEHT MPUHUMAIOT B COOTBETCTBUU C
paznenom 14).

[Tpumeuanue - B ¢pyHgamMeHTax ornop MOCTOB HE JIOIyCKaeTcsi paboTa cBaii Ha BBAEPTUBAHUE MTPH JACHCTBUU OAHUX ITOCTOSHHBIX Harpy3oK.

Bucsiuue HaOuBHBIE, OypOBbIE U CBau-000JI0UKH, TOTPY>KaEMbIE C BRIEMKOW IPYHTA U 3aIll0JIHIEMbIe OETOHOM (CBau TPEHHS)

7 . . . .
7.2.6 Hecymyto crioco6Hocts ~ 9 , kH, HabuBHOI U OypoBOii cBail ¢ yHIMpeHHeM M 0e3 YIIMpPEeHHs, a TaKKe CBaH-000JI0UKH, MOTPYKaeMoil ¢
BBICMKOH IPYHTA U 3aI0JIHIEMON OETOHOM, paOOTAIOIIMX HAa CKMUMAIOIIYIO HATPY3KY, CIEAYET ONPEASIsITh 1o GopMmyIie

g =y (repBA+ yyu 2. fik) , (7.11)

Yo
¥e

Trac - K03(1)(1)I/II_II/IGHT YCJIOBI/Iﬁ pa6OTLI CBaH; B CJIydac OIIMPaHU €€ Ha INNIMHUCTBIC TPYHTHI CO CTCIICHBIO BJIA)KHOCTHU S" < 0,85 M Ha JICCCOBBIC

TPYHTHI - 0,8, B OCTJIHBIX CIIy4asX - Yo 71

TR KO3 (ULUEHT yCI0BUM pabOThl IPyHTa MOJ HMXKHUM KOHIIOM CBawu; YeR 71 Bo Beex Cllydasx, 3a UCKIIOYEHHEM CBail ¢ KaMy(JIeTHBIMU
YIIUPEHUSIMH M OypO-MHBEKIMOHHBIX CBall mo 6.5e, JUIsl KOTOPBIX ATOT KO3(D(UIMEHT cielyeT MpUHUMAaTh paBHBIM 1,3, M cBail ¢ ylIIMpeHHEM,

GETOHMPYEMBIM TIOBOHBIM CIIOCOGOM, JUIsi KOTOPBIX 'R ~ 0,9, a TakKe ONMOp BOSAYUIHBIX JIMHHH DIEKTPOIEPEIaun, /Ui KOTOPHIX Kod( UIHEHT
IIPUHUMAIOT B COOTBETCTBUU C pa3zeioM 14;

R. pacdyeTHOE CONMPOTUBIICHHE TPYHTA IMOJ HIKHUM KOHIIOM cBau, klla, mpuanmaemoe mo 7.2.7; a ayis HAaOMBHOW CBaM, M3rOTABIMBAEMOU TIO
TEXHOJIOTUH, YKa3aHHOH B 6.4a, 0 - o Tabnure 7.2;

2 o
A miomanab OoIlmvupaHusa CBan, M , IpUHUMacMas paBHOU:
JIA HAOWBHEIX U 6yp0BBIX cBaii 0e3 YHIUPCHUSA - IJIOMaaU IMOMNCPEYHOro CCUCHUA CBAU;

JJIA HAOWBHEIX U 6yp0BBIX CBaii ¢ YIIUPCHUEM - IJIOIIAU IMOIMICPEYHOTO CCUCHUA YIIUPCHHUA B MCCTC HaKOOJIBIIEro €ro ANaMeTpa,



JIA CBaﬁ-O6OHOqu, 3all0JIHACMBIX 66TOHOM, - IJ10aay mornepeyYHoro CCUCHUA 000JI0UKH 6PYTTO;

Y - mepumeTp MONEpeyHOTo CEYECHUs CTBOJIA CBAH, M;

Y - koadduLreHT ycnoBuil paboThl IpyHTa Ha OOKOBOM MOBEPXHOCTHU CBaW, 3aBUCSMIMKM OT crocoba oOpa3oBaHUsS CKBaKUHBI U YCIIOBHIA
OCTOHMPOBAHUS U MPUHUMAEMBIH 110 TabuIE 7.6;

f! .

- pacueTHOE COTMPOTHBIICHUE ’ -TO CIIOsI TPyHTa Ha OOKOBOW MOBEPXHOCTH CTBOJA cBaH, klla, mpuHIMaemoe no Tabmure 7.3;

B TO e, uTo U B hopmyuie (7.8).
[Tpumeuanus

1 COHpOTI/IBHeHI/Ie IIECKOB Ha OOKOBOH MMOBEPXHOCTU CBAH C YHIMPCHUCM CICAYCT YUUTHIBATH HA YYACTKC OT YPOBHA INIAHUPOBKHU OO YPOBHIA

MepeceueHus] CTBOJA CBaW C MOBEPXHOCTHIO BOOOpa)kKaeMOro KOHYyca, MMEIONIETO0 B KauecTBE OOpa3yIomIel JIMHHUIO, KaCAroIIYIOCS MOBEPXHOCTH
YIIHPEeHHUs 101 yraoM *1 2 ocn cean, tae *1- ocpemnenHoe (110 CIIOSM) pacYeTHOE 3HAYCHUE YIJIa BHYTPEHHErO TPEHHS IPYHTA, 3aJIETalolIero B

npenenax ykazaHHoro konyca. ConpoTUBIIEHHE MIMHUCTHIX TPYHTOB JOMYCKAEeTCsl YUUTHIBATh 110 BCEH IJIMHE CTBOJA.

2 [lepumeTp mMOMEpPeYHOro ce4YeHUs CTBoJa ¥ s OypOMHBEKIMOHHBIX CBail cleayeT NPUHUMATh PaBHBIM TEPUMETPY CKBaXKUHBI,
MpoOypUBaEMOii TIPH UX U3TOTOBJICHUU.

Tabmuma 7.6

CBau 1 criocoObl UX YCTPOHCTBA Koadduuuent ycnoBuit paboTsl cBau
Tef

B II€CKax B B B I''TMHAaX
cynecd | CyrjimHKa
X X




1 HaOuBnple mno 6.4a 1pH TOTPYKEHUU
MHBEHTAPHON TPYOBI C TepAEMbIM
HAKOHEYHHUKOM WJIH OETOHHOM MPOOKOH

2 HaGuBHBIC BUOpOIITAMIIOBAaHHBIC

3 bypoBble, B TOM 4YHCIIE C YIIUPCHHUEM,
OCTOHHUpYEMBIC:

a) TIpU OTCYTCTBUHM BOJbI B CKBWKHUHE (CyXuUM
Croco0OM) W TIPU HCIIOJIb30BaHMHM 00CaTHBIX
WHBEHTApHBIX TPYO, a TaKKe NPH BBIMOJTHCHUN
WX METOJIOM HEMPEPBIBHO IEepPEMEIaroIerocs
mHeka (HIILLT)

6) 10 BOJIOM WJIM O] TTIMHUCTHIM pacTBOpOM

B) KECTKUMHU OETOHHBIMU CMECSIMHU,
YKJIAJBIBAEMBIMH C  TIOMOIIbIO  TTyOWHHOMU
BHOpanuu (Cyxum crocodbom)

4 Bapertsl 110 6.58B

5 Caun-000504KkH, Morpyxaemble
BUOPUPOBAHHEM C BBIEMKOM I'pyHTa

6 CBan-cToJiobl

0,8

0,9

0,7

0,6

0,8

0,5

1,0

0,7

0,8

0,9

0,7

0,6

0,8

0,5

0,9

0,7

0,8

0,9

0,7

0,6

0,8

0,5

0,7

0,7

0,7

0,9

0,6

0,6

0,7

0,5

0,6

0,6




7 BypOMHBEKIIMOHHBIE, H3TOTOBIIAEMbIE O] 0,9
3amMTON 00cCanHBIX TPyO WM OEHTOHHTOBOTO
pactBopa c ompeccoBkoit maBienrem 200-400
klla (2-4 aT™), a TakKe TPU BBIMOJIHEHUH UX C
UHBEKIMEH OETOHHOI cMecH dYepe3 KOJOHHY
MIPOXO/THBIX TIOJIBIX ITHEKOB

8 BypOMHBEKIIMOHHBIC CBaW, yCTpaWBaeMbIe C 1,3
WCTIOJIb30BaHUEM pa3psIHO-UMITYIHCHON
texnosnoruu (PUT) mo 6.5¢

0,8

1,3

0,8

1,1

0,8

1,1

[Tnomane onupanuss OYpOMHBEKLIMOHHON CcBau Mo 6.5¢ cieayeT NpUHMMAaTh IO IUIOLIAJM IONEPEYHOr0 CEYEHHUs YIIUPEHHs, a MEepUMETP

IMOMEPCUYHOI0 CCHYCHHA CTBOJIAa - MCXOJAAd M3 CPCAHCTO 3HAYCHHA AUaMCTPOB

d .
M cBau, KOTOpBIE CIEIyeT OMpPENesiTh 1Mo 00beMy OETOHHOW CMecH,

H3paCXOI[0BaHHOﬁ Ha 3aII0JIHCHUC J -I'0 paspAaAHO-UMITYJIbCHOTO YIHIUPCHUS B I'-M cnoe TpyHTa. 32[,[[8.HHBI€ B IMPOCKTC YHIUPCHHUA CBAU YTOYHAIOT IIPU
HM3TOTOBJICHUM OIBITHEIX CBal B KOHKPCTHBIX T'PYHTOBBIX YCIIOBHAX.

7.2.7 PacueTHOE COIIPOTUBJICHUC R , KHa, IpyHTa IO HUKHUM KOHIIOM CBaH CIICAYCT IPUHUMATDb:

a) IUTsl KPYMHOOOJIOMOYHBIX TPYHTOB C TECYAHBIM 3allOJIHUTENEM M TECKOB B OCHOBAaHMM HAaOWMBHOW M OypoBO#l cBail ¢ ymupeHueMm u 0e3
VIIUPEHUsI, CBAaU-O00JIOYKH, TMOTPYKAeMOW C TMOJHBIM YJAJICHHEM TPYHTOBOTO siapa, - mo ¢opmyne (7.12), a cBan-o00J0UYKH, MOTPYNKAEMOM C
COXpPaHEHHEM TPYHTOBOTO si/ipa U3 YKa3aHHBIX TPYHTOB Ha BbICOTY 0,5 M, - o ¢opmyne (7.13):

rie *1, %2 %3

R=0750(oynd + ogeamh) . (7.12)

R = ayloynd +agasmh) (7.13)

&4 6e3pa3MepHLIe KOB(I)(i)I/IL[I/IeHTBI, MMPpUHHUMACMBIC T10 Ta6J'II/II_[e 7.7 B 3aBHUCHMOCTH OT PaCYCTHOI'0 3HAYCHUA YIJia

BHYTPCHHCT'O TPCHUA I'PYHTA OCHOBAHU A, IPUHUMACMOTO C BBCJICHUCM ITOHWXKAKOIICTO KOB(l)(I)I/ILII/ICHTa, paBHOTO 0,9;



3
M- pacueTHOE 3HAYCHHE YNEIbHOro Beca rpyHTa, KH/M ™ , B OCHOBaHMM CBau (MPH BOJOHACHIIICHHBIX TPYHTaX C YYETOM B3BEIIUBAIOIIETO
JIEHCTBUS BOJIBI);

3
M - ocpenHenHoe (IO CI0SIM) pacdyeTHOE 3HAUYCHHE YIEIbHOIO Beca IPYHTOB, KH/M ™~ , pacIONOKEHHBIX BBIIIE HHMKHErO KOHIA cBad (IIpH
BOJIOHACBILIEHHBIX IPYHTAX C YYETOM B3BEILIMBAIOIIETO ACHCTBUS BOJIBI);

d . quameTp, M, HaOMBHOW W OypOBOWM CBaif, MUaMeTp YIIMpPEHUs (I CBaW C YIIMPEHUEM), CBaM-OOOJIOYKH WM JUAMETP CKBAKHUHBI JJIs
CBau-CTOJI0A, OMOHOJIMYECHHOTO B TPYHTE IIEMEHTHO-TIECYAHBIM PACTBOPOM;

f TITyOMHA 3aJI0KEHHsI, M, HIKHETO KOHIIA CBaW WJIM €€ YUIMPEHHsI, OTCYMThIBAEMasi OT IMPUPOJAHOTO penbeda MU YPOBHS IUIAHUPOBKH (IIpU
IUTAHUPOBKE CPE3KOH ), AJIsl ONOP MOCTOB - OT THA BOAOEMa MOCJIE €ro OOIIEro pa3MbIBa IIPU PACUYETHOM I1aBOJIKE;

0) /Ui TIMHUCTBIX TPYHTOB B OCHOBAHUM - 110 Tadnuiie 7.8.
[Tpumeuanus

1 Yka3zanus 7.2.7 oTHOCATCS K Clly4yasiM, Korja obecrieunBaeTcsl 3ariyojieHre CBail B IPyHT, IPUHATHINA 32 OCHOBAHUE MX HMXKHMX KOHIIOB, HE
MEHee UeM Ha luaMeTp cBau (WM yIIUPEHHUs Ui CBau C YIIUPEHUEM), HO HE MEHEE YeM Ha 2 M.

2 3Hauenns &, paccumranmble mo popmynam (7.12) u (7.13), He clemyeT NPUHMMAThH BBIIIE 3HAYEHWi, MPUBEJEHHBIX B Tabmuie 7.2 IUid
3a0MBHBIX CBall TOH K€ JUIMHBI U B TE€X K€ IPYHTOBBIX YCIOBHSIX.

Taomuma 7.7

KoadpuruenTs PacueTHble 3HaUeHUs yria BHYTPEHHETO TPEHUsS TPYHTA v , rpan.

23 25 27 29 31 33 35 37 39

@ 95 | 126 | 17,3 | 244 | 346 | 48,6 | 71,3 | 108,0 | 163,0




Q2

paBHOM:

4,0
5,0
7,5
10,0
12,5
15,0
17,5
20,0
22,5

25,0 u 6onee

18,6

0,78

0,75

0,68

0,62

0,58

0,55

0,51

0,49

0,46

0,44

24,8

0,79

0,76

0,70

0,65

0,61

0,58

0,55

0,53

0,51

0,49

32,8

0,80

0,77

0,71

0,67

0,63

0,61

0,58

0,57

0,55

0,54

45,5

0,82

0,79

0,74

0,70

0,67

0,65

0,62

0,61

0,60

0,59

64,0

0,84

0,81

0,76

0,73

0,70

0,68

0,66

0,65

0,64

0,63

87,6

0,85

0,82

0,78

0,75

0,73

0,71

0,69

0,68

0,67

0,67

127,0

0,85

0,83

0,80

0,77

0,75

0,73

0,72

0,72

0,71

0,70

185,0

0,85

0,84

0,82

0,79

0,78

0,76

0,75

0,75

0,74

0,74

260,0

0,87

0,85

0,84

0,81

0,80

0,79

0,78

0,78

0,77

0,77




“4npu 4, pasHowm,
M:
0,8 n menee 034 (031|029 )| 027|026 | 025 | 024 | 0,23 | 0,22
4,0 025|024 | 023|022 |021| 02 | 019 | 0,18 | 0,17
[Ipumeuanus
1 PacueTHble 3HaYeHUS yIi1a BHYTPEHHErO TPEHUS @ clieqyeT NpUHUMAaTh w e
2 JIns IpOMEXYTOYHBIX 3HauUEHHH 1, ildy d spauenns K03 PULIHEHTOB %1, %2 a3,
u T4 OIIPEACIIAIOT UHTEPIIOJIALUEH.
Tabnuua 7.8
FHY6I/IH3 PacueTtnoe COIIPOTHUBJICHUE R , kI1a, o1 HIOKHUM KOHIIOM HAaOMBHBIX U
3aJI0KCHUS OypOBBIX CBaii U CBaii-000JI0UEK, MOTPYKAEMBIX C BHIEMKOI IpyHTa U
HUXHETO 3aIOJIHAEMBIX OETOHOM, MPH INIMHUCTBIX TPYHTAX, 38 UCKIIOUEHUEM
KOHIIa CBau i
b IPOCAIOYHBIX, C TIOKA3aTelIeM TeKY4eCTH “L | paBHBIM
, M
0,0 01 0,2 0,3 0,4 0,5 0,6
3 850 750 650 500 400 300 250




5 1000 850 750 650 500 400 350

7 1150 1000 850 750 600 500 450

10 1350 1200 1050 950 800 700 600

12 1550 1400 1250 1100 950 800 700

15 1800 1650 1500 1300 1100 1000 800

18 2100 1900 1700 1500 1300 1150 950

20 2300 2100 1900 1650 1450 1250 1050
30 3300 3000 2600 2300 2000 - -
240 4500 4000 3500 3000 2500 - -

[Ipumeuanus

1B rtabnuue 7.8 rinyOuMHY NHOTpYXEHHs HUKHETO KOHIIA CBAaW U CPEAHIO TIYyOHHY
PacrojIOoKEHUs CII0sl TPyHTa MPH IJIAHUPOBKE TEPPUTOPHM CPE3KOH, MOACHINKON, HAMBIBOM
10 3 M cieAyeT MPUHUMATh OT YPOBHSI IPUPOJHOTO penbeda, a MpH Cpe3Ke, MOJCHINKE,
HaMbIBE OT 3 M - OT YCJIOBHOW OTMETKH, PacIOJOKEHHOW COOTBETCTBEHHO Ha 3 M BBbILIE
YPOBHS CPE3KH WJIM Ha 3 M HU)KE YPOBHS MOJICBITIKH.




['myOuHy norpy>keHuss HUKHEr0 KOHIIA CBaW U CPEIHIOI TIIYOMHY DPacHOJIOXKEHUS CIIOS
IpyHTa B BOJIOEME CJeIyeT MPUHUMATh OT YPOBHS JIHA MOCIE OOIIEro pa3MbIBa PacYETHBIM
MaBOJIKOM, Ha 00JIOTax - OT YpOBHs JTHA O0JIOTA.

2 Ing TOpOMEXYTOUYHBIX TIJIYOMH TIOTPY)KEHHS CBail W TNPOMEXKYTOUYHBIX 3HAYCHHM

HoKa3aTesnsi TeKy4ecTH L rnmmcreix TPYHTOB 3HaueHHs & B TaGiuIe OMpENeNsTIOT
MHTEPIOJIALUEH.

3 IIpu pacuerax mokaszaTelb TEKYy4YeCTH T'PYHTOB CIIEAYyeT NPUHUMATH NMPUMEHUTEIBHO K
MIPOTHO3UPYEMOMY HMX COCTOSHMIO B IEPUOJ 3KCIUTyaTallUd NPOEKTUPYEMBIX 3JaHUM U
COOPYKEHHII.

7.2.8 Pacuetnoe comporupienne &, kIla, TpyHTa 1O HIKHMM KOHIIOM CBaH-0GOJIOUKH, MOIPY’KAEMOH C YACTHYHON BBIEMKOH IPYHTA, HO C
COXpaHEHHEM T'PYHTOBOTO si/Ipa BHICOTON HE MEHEee TpeX NHaMeTpOB 0OOJOUYKH Ha TOCIETHEM dTare e MOTPYKeHHs (MpU YCIOBHH, YTO TPYHTOBOE
a71po 00pa30BaHO U3 TPYHTA, UMEIOIIETO TE K€ XapaKTePUCTUKHU, YTO M TPYHT MOl HUKHUM KOHIIOM CBan-000JIOUKH), CIelyeT MPUHUMATh 10 TaOIuIe
7.2 ¢ k03hHUITMEHTOM YCIOBHI pabOThI TPYHTA, YUYUTHIBAIOIIUM CIIOCO0 MOTPYKEHHUS CBail-000JI0YEK B COOTBETCTBUU € TTO3UlIMeH 4 Tabnuibl 7.4, npu
3TOM pacueTHOE COMPOTUBIIEHUE B YKa3aHHOM CITy4ae OTHOCUTCS K TIOUIAId MOTIEPEYHOT0 CEUEHHUsI CBan-000JI0UKH HETTO.

2 Fa . . .
7.2.9 Hecymiyto criocoOHOCTH , kH, HaOuBHOM 1 OypoBOIl cBail U cBamu-000J0YKH, PaOOTAIONMIMX HA BBIIEPTHUBAIOIINE HATPY3KH, CIEIAYET
ompeensaTh o popMyIie

Py = ’Tc”zTgf Jify (7.14)

e

rae “¢- 7o ke, uto U B popmyite (7.10);

u, Ji : B 10 xe, uto U B popmyie (7.11).

BunrosBble cBan



7.2.10 Hecymryto criocoOHOCTh g , KH, BUHTOBO#1 CBau MaMeTPOM JIOMIACTH ¢ £1,2 M u wmHoit { £10 M, paboTaroIiei Ha CKUMAIOIITYIO HITH

BBIJICPTUBAIOIIYIO HArpy3Ky, CIIEAYyeT onpeaensits no gopmyie (7.15), a npu quamerpe J0macTu ¢ 21,2 M u sumase cBan ¢ 710 - TONBKO 110 JAHHBIM
WCIBITAHUN BUHTOBOM CBAW CTaTUYECKOW HArpy3KOM:

Fd=Tc[FdD+Fa_T], (715)

rae 'e- KOA(QPHUIHMEHT yCIOBU pabOThI CBau, 3aBUCAIIMIA OT BUAA HArPy3KH, ACHCTBYIOUICH HA CBAlO, U TPYHTOBBIX YCIOBUH U ONpEIeIsIeMbIi

o tabmiure 7.9;

F
40 gecymas cnoco6HOCTH NOMAcTH, KH;

F
4 - gecymas crioco6HOCTH cTBOMNA, KH.

Taomuua 7.9

I'pynr Koadduunent ycnoBuii paboThl BUHTOBBIX CBaii

e IIpY Harpyskax

C)KMMAIOUIU | BBIACPIUBAION] | 3HAKOIICPCMCHHEI
X Hux X

1 I'MuHBI ¥ CYTJIMHKU:

a) TBEPJIbIC, TTOJTYTBEP/IBIC " 0,8 0,7 0,7

TYTrOIJIaCTUYHBIC

0) MATKOTUTACTUYHBIE 0,8 0,7 0,6




B) TEKy4eIUIACTHYHBIC 0,7 0,6 0,4
2 Ilecku u cynecu:
a) TMeCKH MAaJOBIaXHBIE M CYIECH 0,8 0,7 0,5
TBEpbIC
0) Tecku BIAKHBIE W  CYIECH 0,7 0,6 0,4
[UIACTUYHBIE
B) TIECKH BOJIOHACHIIICHHBIC M CYIECH 0,6 0,5 0,3
TEKyune
Hecytast ciocoOHOCTB JIOMIACTH BUHTOBOM CBAaM OMPEIEISIETCs 110 (hopmyIie
Fao = (o0 + oy (7.16)
roe %1, %2 .- 0e3pazMepHbie K03 duiMeHThI, TpUuHUMaeMbie TI0 Tabuuie 7.10 B 3aBUCUMOCTH OT PacdyeTHOrO 3HAYCHUS yriia BHYTPCHHETO

TpeHus TpyHTa B paGoueii 30He * 1 (1101 paGoueii 30HOM TOHMMAETCS TIPUIICTAIOIIMIA K JIONACTH CJION TPYHTA TOJIIMHON, PaBHOM d )

“1- pacueTHOE 3HAYEHNE YIENBHOTO CIIEIUICHHS IPyHTa B paGoueii 30He, kI1a;

M- OCPEAHCHHOC PACUCTHOC 3HAUCHUC YACIBbHOI'O B€CAa I'PyHTOB, 3aJICralOMX BLIIIC JIOMACTH CBan (HpI/I BOJOHACBIIICHHBIX I'PYHTAX C y4C€TOM

o 3
B3BEIITMBAIONICTO JCUCTBUS BOBI), KH/M ™

By

IIIyOMHA 3aJieraHus JOMacTH CBau OT MPUPOIHOTO penbeda, a Mpu IIAHUPOBKE TEPPUTOPUH CPE3KOH - OT YPOBHS IIJIAHUPOBKHU, M;



2 .
A - npoekuys MIIOMAMM NOMACTH, M, CUATAS 10 HAPYKHOMY JMAMETPy, TIPH PaboTe BUHTOBOH CBAaM HA CXKMMAIOIIYIO HArpys3Ky, M MPOEKIUs
paboueii momnam JI0macTH, T.€. 32 BBIYETOM IUIOMIA N CEYEeHHUs CTBOJIA, IPH paboTe BUHTOBOM CBau Ha BBLAEPTUBAIOLIYIO HATPY3KY.

Tabmuma 7.10

PacueTHOE 3Ha4YeHHE yIia Kospduunentst
BHYTPEHHETO TPEHHS TPYHTA B
paboueii 3one “1, rpan.
3 2
13 7,8 2,8
15 8,4 33
16 9,4 3,8
18 10,1 4,5
20 12,1 55
22 15,0 7,0
24 18,0 9,2
26 23,1 12,3




28

30

32

34

29,5

38,0

48,4

64,9

16,5

22,5

31,0

44,4

Hecymias cnocoOHOCTB CTBOJIa BUHTOBOM CBau omnpezensercs mo Gopmyine

rae ¥ - mepuMeTp MonepeyHoro CEUYeHUs CTBOJIA CBaU, M;

P =whilh—d) (7.17)

fi' pacyCTHOC COIIPOTUBJICHHUEC TPYHTA Ha OOKOBOM MMOBCPXHOCTU CTBOJIA BHHTOBOH CcBau, KHa, MMPpUHUMACMOC 110 Ta6n1/1ue 7.3 (OCpe)IHeHHOG

3HAYEHHE JIJIST BCEX CJIOEB B MpeJiesiax TIyOHMHBI MOTPYKEHUS CBan);
% - umHa cTBONA CBaMN, MOTPYKEHHOU B TPYHT, M;

d . AUaMETp JIOMACTHU CBar, M.

IIpumeyanus

1 Ilpu omnpenenenuu Hecyleil ClIOCOOHOCTH BUHTOBBIX CBal MPH JIEHCTBUN BABJIMBAIOIIMX HArpy30K XapaKTepUCTHKH IPyHTOB B Tabmuie 7.10
OTHOCATCS K TPYHTaM, 3aJIETAIOIIUM I10/1 JIONACThIO, a IPU padoTe Ha BBIEPTUBAIOIINE HATPY3KHU - HAJl JIOIACTHIO CBAH.

2 I'myOwHa 3a10)K€HUS JIOTIACTH OT YPOBHS IIAHUPOBKH JTOJDKHA OBITH HE MEHee 5 d IIPYU TJIMHUCTBIX TPYHTax U HE MeHee 6 d . IpH neckax (rae

d . JTUaMETp JIOTIACTH ).



Yu4eT oTpUIIATENBHOTO (HETaTUBHOTO) TPEHHUS TPYHTa HAa OOKOBOM MOBEPXHOCTH CBait
7.2.11 OcHoBaHue, B KOTOPOM PaCIIOJIOKEHBI CBAaW, MOXKET HCIIBITHIBATh Ae(OpPMAaLUU M3-32 KOHCOJIUAALNU, HA0OYXaHUs, IPUTPY3KH CMEKHBIX
obnacteil u T.4. OTpunarenbHoe (HEraTUBHOE) TPEHHUE, BO3HUKAIOllee Ha OOKOBONM IOBEPXHOCTH CBail NMpH OCaJKe OKOJOCBAHOIO IPyHTa M

HaIpaBJICHHOC BEPTUKAJIBLHO BHU3, CJICAYCT YUUTBHIBATH B ClIydadX:

TUTAHUPOBKU TEPPUTOPHH MOACHITKON TonmuHoM 6omnee 1,0 M;
. . 2
3arpy3KH I10J1a CKJIaI0B MOJIE3HOM Harpy3kou oosee 20 kH/m

3arpy3KH 1oJja okojo (GyHJIaMEHTOB I10JIe3HON Harpy3koi ot o6opyznoBanus 6oaee 100 kH/m : ;

yBenu4eHus 3 PEeKTUBHBIX HANPSHKEHUH B IPYHTE 3@ CYET CHATHS B3BEILUBAIOIIETO ASHCTBHS BOAbBI PH OHW)KEHUH YPOBHS ITO/I3€MHBIX BOJ;
HE3aBEPUICHHOM KOHCOIMIAIMY I'PYHTOB COBPEMEHHBIX U TEXHOT€HHBIX OTJIOXKECHUIA;

YIJIOTHEHUSI HECBSA3HBIX TPYHTOB IPU IUHAMHUYECKUX BO3ACHCTBUIX;

IPOCaIKU TPYHTOB IIPU 3aMauMBaHUM;

IPU CTPOUTENILCTBE HOBOTO 3/1aHMsI BOJIM3H CYLIECTBYIOIIHX.

[Tpumeuanue - YueT OTpULATENBHBIX CWUJI TPEHUS, BO3HUKAIOIIMX B IPOCAJOUYHBIX TPYHTAX, CJIEAyeT INPOU3BOAUTH B COOTBETCTBHUHM C

TpeboBaHUsAMU pazzena 9.

7.2.12 OtpunarenbHOe TPEHUE YUUTHIBAIOT J0 TIYOMHBI, HA KOTOPOW 3HAYEHHE OCaJKH OKOJIOCBAHOTO TPYHTA IOCJIE BO3BEJACHUS U 3arpy3KH
CBaifHOTO (yHJaMeHTa MPEBBIIIAIOT MOJIOBUHY NPEAEeTbHOr0 3Ha4eHUs ocalku (yHIaMeHTa. PacueTHble CONpPOTUBIICHUS IPyHTA Ji IPUHUMAIOT 110
tabmuie 7.3 co 3HakoM "Munyc", a s Topda, uia, canpornens - munyc 5 kl1a.

Ecnu B mpenenax JUIMHBI MOTPY)KEHHOW 4YacTH CBau 3aJleral0T HarulacToBaHUs Topda TommmHoi Oosee 30 ¢cM M BO3MOXKHA IJIAHUPOBKA

TEPPUTOPUU TOJCHIIKOM WJIM WHAasl €€ 3arpy3Ka, KBHBAJEHTHas MOJICHIIKE, TO PAcue€THOE COMPOTUBJIECHUE TPYHTA fi, PacIoJIOKEHHOTO BBIILIE
MOJIOIIBBI HAMHU3IIETO (B MpeJienax JJIMHBI MOTPYKEHHON YacTu cBau) ciiost Topda, cieayeT MpUHUMATD:



a) PU HOJICHINKAX BBICOTOM MeHee 2 M JJisi TPYHTOBOM MOJICBHINKH M CIOEB TOpQa - paBHBIM HYJIIO, JJII MUHEPAJIbHBIX HEHACBITHBIX IPYHTOB
MPUPOJHOTO CIOKEHHS - TIOJIOKUTEIbHBIM 3HAaYSHUSAM 110 Tabnue 7.3;

0) Ipu MOJCHIIIKAX BBICOTOM OT 2 0 5 M JUIsl TPYHTOB, BKIIIOYAsl MOJCHINKY, paBHbIM (0,4 3Ha4eHUH, yKa3aHHBIX B Tabmuie 7.3, HO CO 3HAKOM
"mMunyc", a 11 Topda - munyc S klla (oTpunaTenbHbIC CUITBI TPEHUSA);

B) IIPY TOACHINIKAaX BBICOTOH Oosiee 5 M AJIsl TPYHTOB, BKJIOYAs MOJCHINKY, PaBHBIM 3HAYCHUSAM, yKa3aHHBIM B Tabiuie 7.3, HO CO 3HAKOM
"mMunyc", a s Topda - munyc 5 klla.

B npenenax HMKHEW 4acTH CBaii, TJIe 0OCaJKa OKOJOCBAHHOTO TPYHTA IOCJE BO3BEACHHUS U 3arpy3KH CBalHOTO (hyHIaMEHTa MEHEE MOJIOBUHBI

MPEIeIHbHOTO 3HAYCHHS OCAJIKH CBAWHOTO (DyHIaMEHTa, pacuyeTHBhIC CONPOTHBIICHUS TPYHTA Ji clelyeT MPUHUMATH IMOJIOKUTEIBHBIMU 10 Ta0JIUIIe
7.3, a nus Topda, una, canporiens - papHbiME S5 KI1a.

7.2.13 B ciay4yae xorja KOHCONMJALMSA TPyHTa OT HOJCHIIKU WM HMPUTPY3KH TEPPUTOPUU K MOMEHTY Hauyajla BO3BEJIEHHUS HAJA3€MHOI 4acTu
3laHUN WIN COOPYKEHMH (BKJIIOYas CBailHBIA POCTBEPK) 3aBEpPLIMIIACH WM BO3MOXKHOE 3HAYEHHE OCaJKH TPYHTa, OKPYXKAIOLIEro CBau, I0CIIE
yKa3aHHOI'O MOMEHTA B Pe3yJIbTaTe OCTaTOYHON KOHCONUJAMU He Oy/JeT MPEeBbIIaTh MOJIOBUHBI IPEAEIbHOI0 3HAUE€HUS OCaJIKU I IPOEKTUPYEMOTO
30aHudA UKW COOPYKCHHA, COIMPOTHUBIICHUC I'PYHTA HaA OOKOBOI IMOBCPXHOCTHU CBaW AOIIYCKACTCA NMPUHUMATH IMOJIOKHUTCIBHBIM BHC 3aBUCUMOCTU OT

HaJU4Hs WIK OTCYTCTBHS TIpocioek Topda. st mpocioek Topda 3HaUeHHE Ji cleayeT npuHuMarTh paBHbIM S kl1a.

Ecnu u3BecTHBl 3HaueHUss KO3(DPUINEHTOB KOHCOMUAALMU M MOAYs nedopMmanuu TopdoB, 3ajeraroliux B IMpejesax UIMHbBl NOTpY>KeHHOH
YacTH CBaW, U BO3MOJKHO OIIPEACIICHHE 3HAYEHHs OCAJKH OCHOBAHUS OT BO3JEHCTBHS NPUTPY3KH TEPPUTOPHUH UL KaKIOTO CJIOSA T'PYyHTA, TO MPH
OIpeJIeIEHUH HEeCyIlel CIIOCOOHOCTH CBaW JOMYCKAETCS YUUTHIBATH CUJIbI CONPOTHUBIIEHHS IPYHTA C OTPULIATENILHBIM 3HAKOM (OTpULIATEIbHBIE CHJIBI
TPEHMsI) HE OT YPOBHSI MOJOLIBBI HUJKHETO €105 Top(da, a HauMHasi OT BEPXHETO YPOBHS CJ0s IPYHTA, 3HAUEHHUE JOTIOJHUTEIbHOW 0CaIKM KOTOPOrO OT
IPUTPY3KU TEPPUTOPUN (OTIpeIeIeHHON HauMHas ¢ MOMEHTA Iepejaul Ha CBAl0 PacueTHOMN Harpy3KH) COCTaBJIsIET MOJIOBUHY MPEISIbHOTO 3HAUSHHUS
OCAJIKH I TPOEKTUPYEMOTIO 31aHUS WIIH COOPYKEHUSI.

7.3 OnpepeneHue HecyLwen CNOCOGHOCTU CBaKl MO pe3ynbTaTam NoneBbIX UCNbITaHUN

7.3.1 Hecymiast ctocOOHOCTH CBaii B MOJIEBBIX YCIIOBHUAX MOXET OBITH OTIpeieieHa CICAYIONIMMIA METOJAMH: CTATHUECKUMH HCITBITAHUSIMH CBaid,
JUHAMHAYECKUMU UCIIBITAHUSMU CBal, UCIIBITAHUAMU TPYHTOB DTaJIOHHOU CBAcH, UCIIBITAHUSAMU I'PYHTOB CTATUYECKUM 30HAUPOBAHUEM.

[Tpumeuanue - J{nst 3nanuilt (coopyxeHuil) I ypoBHS OTBETCTBEHHOCTH HECYIIYIO CIIOCOOHOCTh CBaif pPEKOMEHJYeTCsl ONpeAessTh IO
pe3yibpTaTaM CTaTHYECKUX HMCHBITAHWM TEH30METPUYECKUX CBal, BBINOJHSEMBIX MO CIENHAIBHON IPOrpaMMe M NHPHU HAYYHOM COIPOBOKICHHUH
CIELUAaTU3UPOBAHHON HAyYHO-UCCIIEI0BATEIbCKON OpPraHU3aluu.



7.3.2 icipiTaHust CBail CTaTUYECKOW U JMHAMHYECKON HATPy3KaMH U UCHBITAHUS TPYHTOB ATAJIOHHOW CBaei ClieAyeT MPOU3BOIUTH, COOIIOAAS
tpedoBanust [OCT 5686, a uctibITaHust TPYHTOB cTaTH4eckuM 3oHaupoBanuem - [OCT 19912,

O0BeEM IMOJIEBBIX UCILITAHUI PEKOMECHAYCTCA IIPUHUMATh B COOTBETCTBHUH C ITPUTIOKCHUEM b.

F o . o . .
7.3.3 Hecymyto cmocobHocts - % | kH, cBail mo pesynbTaTaM HX MCHBITAHMII BIABIMBAIOIEH, BBLIEPrUBAIONIEH M TOPU3OHTAIBLHOM
CTaTMYECKUMU Harpy3KaMu, a TakyKe M0 pe3yJbTaTaM UX JUHAMUYECKUX UCIIBITAHUMN CIIeTyeT ONpeAeiTh o popmyie

g = T-:Fu,n "ff"'g (7.18)

1
rac Yo . KOS(l)(bI/II_II/IeHT YCHOBI/Iﬁ pa6OTBI CBal; B ClIydac BAABJIMUBANOUIUX HJIM T'OPU3OHTAJIIbHBIX HAIpPy30K Yo T 1; B CJIydac BBIACPTHUBAIOIINX

Harpy3ok e MPUHUMAIOT 110 7.2.5;

F
M - HOpMaTUBHOE 3HAYEHUE MPEICIILHOTO COPOTURIIEHUS cBan, KH, onpexnensiemoe B cooTBeTcTBUM ¢ 7.3.4-7.3.7, a Taroke 7.3.9-7.3.11;

e KO3 PHUIMEHT HaZIe)KHOCTH 110 TPYHTY, IPUHUMAEMBIH 110 yKazaHusm 7.3.4.

[Tpumeuanue - Pe3ynbpTaThl CTaTUYECKUX UCIBITAHUHN CBail Ha TOPU3OHTAIbHBIE HATPY3KU MOTYT OBITH MCIOJIB30BaHBI AJII HEMOCPEACTBEHHOTO
oTpeJielIeHUs] pacyeTHOM Harpy3KH, JOIMYCKaeMOW Ha CBal0, €CJIM yCIOBUS MCIBITAHUA COOTBETCTBYIOT JCHCTBUTEIBHBIM YCIOBUSM PaOOTHI CBau B
dbyHIaMeHTe 3AaHUS U COOPYKEHUS.

7.34B cirydyac €CJIIM 4YHMCJIIO OAWMHAKOBBIX CBaﬁ, HCIIBITAHHBIX B OJMHAKOBBLIX I'PYHTOBBIX YCJIIOBUAX, COCTABJIACT MCHEC HICCTH, HOPMATHBHOC
S3HaA4YCHUC MPCACIILHOIO COIIPOTUBJIICHHUA CBAU B d)opMyﬂe (718) CJICAYCT IMPUHHUMATb pPAaBHbBIM HAWMMCHBIICMY IIPCACIBHOMY COIIPOTUBIICHUIO,

o By n = By win Yo =
HOqueHHOMy n3 pe3yJIBTaTOB HUCIIBITAaHUU, T.C. * * ,a KOS(I)(I)I/H_H/ICHT HaOACXKHOCTH I10 prHTy £ 1

. F
B CJIydac €CJIM YUCJIO CBau, UCTIBITAHHBIX B OAWHAKOBLIX YCIIOBUAX, COCTABIIACT IICCTh U 6OJ'ICC, R Tg CJICOYCT ONpCACIATH Ha OCHOBAHUU

pe3yabTaTOB CTATHCTUYECKOH OOpaOOTKM YACTHBIX 3HAUYEHHUH MpeNesbHBIX CONpPOTHUBICHUN CBaii £y , TIOJIyYEHHBIX II0 JAHHBIM HCIBITaHUH,
pykoBozactBysch TpedoBanusiMu ['OCT 20522 npuMeHUTENbHO K METOJIMKE, IPUBEJCHHON B HEM JUIS ONpEAEIeHUSI BPEMEHHOTO COMPOTHUBIICHUS NPU
3HAaYEHUH [OBEpUTENbHON BeposiTHocTH * = 0,95. Ilpu sToM ans ompeneneHUs YacTHBIX 3HAUEHUM MpeAeNbHBIX COMNPOTUBICHHUHM CleIyeT
PYKOBOJICTBOBAaThCSI TpeOoBaHUsIMU 7.3.5 mpu BaaBiIuBamOmuX, 7.3.6 - MpH BBIASPTUBAIONIMX M TOPU3OHTAJIBHBIX Harpy3kax u 7.3.7 - mpum



JUHAMHUYCCKUX UCIBITAHUAX.

[Tpumeuanue - Ilpu cnenuasbHOM O0OOCHOBaHMM JOIYCKAaeTCs IIPOBEJEHUE WCIBITAHHWS OJHOM CBau B MeCTe, HMEIoLIeM Haubosee
HeOJaronpusATHbIE YCIOBUS Ha yYaCTKE CTPOUTEILCTBA.

7.3.5 Ecnu Harpy3ka npu CTaTUYECKOM UCTIBITAHUM CBail HAa BIABIIMBAaHUE JIOBEICHA JI0 HATPY3KH, BHI3BIBAIOIIEH HEMPEPHIBHOE BO3PACTAHUE UX
7 .
ocaJiku < 0e3 yBeIu4YeHHUsl Harpy3ku (mpu & £20 MM), TO 332 YAaCTHOE 3HAYEHHUE MPEJCIHHOTO COMPOTUBICHUS ~ ¥ UCIBITHIBAEMOM CBau MPUHUMAIOT
Harpy3Ky, 3aperuCTPUPOBAHHYIO MPU MPEIbIAYIIEH CTYIIEHU 3arpyKeHHUS.
Bo Bcex ocTanbHbIX ciaydasx [isi GyHIAMEHTOB 3AaHUNA U COOPYXKEHHH (KpOoME MOCTOB U THIPOTEXHUYECKUX COOPYKEHUI) 3a YacTHOE

F . . .
3HAYCHUE TIPEICIBHOTO CONMPOTUBIICHUS CBaW ~ ¥ BIABIMBAIONICH HArpy3ke ClEAyeT MPUHUMATh Harpy3Ky, IO BO3JCHCTBUEM KOTOPOU
WCIIBIThIBAaEMasi CBas MOJYYUT OCAJIKY, PaBHYIO ¥, ompeaesseMyto 1o popmyie

5= Soume (7.19)

& o
rae %™ - mpenenbHOE 3HAYEHHE CpeHel ocaaKku (QyHIaMeHTa IPOEKTHPYEMOro 3aHus UK COOpYKeHHMs, ycTanapaupaemoe 1o CIT 22.13330;

. g
& K02 (DHMIMEHT TIEPEX0/ia OT MPEAETBLHOTO 3HAUeHUs CpelHeil ocaaku (yHIaMeHTa 3/aHus MM cOOpykeHHs ™ k ocajke cBaw,
MIOJIYYEHHOM MPHU CTATUYECKUX UCIIBITAHUAX C YCIIOBHOM cTabuin3anuei (3aTyxaHueM) OCaiKH.

3HadeHue KO3(1)(1)I/II_II/IGHT8. fcnez[yeT IIPUHHUMATh PAaBHBIM 0,2 B ClIy4UasdaXx, KOraa HUCHbITaAHHUC CBai IMPOU3BOIAT IPU yCJ'IOBHOﬁ CTa6I/IJ'II/I3aI_II/II/I,
paBHOﬁ 0,1 MM 3a 1 4, C€CJIIM MoA HUX HWKXHUMH KOHIAMH 3aJICTal0T IMECUAHBIC WX TJIUWHUCTBIC TPYHTHI C KOHCHCTCHITUEH OT TBCpI[Oﬁ J0
TerHJI&CTH‘-IHOfI, a Takxke 3a 2 4, €CJIM IO UX HUKHHUMU KOHLIAMU 3aJICTAOT INTMHUCTBIC I'PYHTHI OT MSTKOILUTaCTUYHOM 70 TequefI KOHCUCTCHIINH.

Eciu ocCaJiKa, OIpPCACIICHHAA II0 (I)OpMy.He (719), okaxkercs Oonee 40 MM, TO 3a YaCTHOC 3HAYUCHUC HPCACIILHOTO COINPOTHUBJICHUA CBaU

£y clieflyeT MIPUHUMATh Harpy3Ky, COOTBETCTBYOIIYI0 £ ~ 40 MM.

. F
7151 MOCTOB M TMAPOTEXHUYECKUX COOPYKEHHU 3a MPEIEIbHOE CONMPOTUBIEHUE CBaW ~  MPU BAABIMBAIOIIMX HArpy3Kax cieayeT NMPUHHUMATh
Harpy3Ky Ha OJJHy CTYIIEHb MEHEE Harpy3KH, IIPU KOTOPOH BBI3bIBAIOTCS:

a) MpUpalIeHNe OCaJKU 3a OJHY CTYNEHb 3arpykeHus (Ipu oOiieM 3HaueHuu ocaaku Oonee 40 M), mpeBbllIalONlee B MATh pa3 U Oolee
MpUpALEHHE OCAKH, TOJyYEHHOE 3a MPEIIIECTBYIONIYIO CTYIEHb 3arpy KeHHUs;

0) ocanka, He 3aTyxarollas B TeYeHHE CYTOK U OoJiee (Ipu o01ieM 3HaueHnn ee 6omnee 40 Mm).



. . . g F
Ecii Ipy  MakCMMalIbHOM JOCTMTHYTOM IIpU HCIBITAHMSAX HArpy3ke, KOTOpas OKaKeTcs paBHOM mmu Gonmee 1,5 °4 | rme “¢ - mecymas
CIIOCOOHOCTH CBau, paccuuTanHas mo Qopmymam (7.5), (7.8), (7.9), (7.11), (7.15) u (7.16), a ocagka cBau © MpH HCHIBITAHUSIX OKAKETCS MEHEE
3HA4YEHUs, orpeesieHHoro no gopmyne (7.19), uam aas MOCTOB M THAPOTEXHUYECKUX COOpYXKEeHHH - MeHee 40 MM, TO B 3TOM Cllyyae 3a 4acTHOE

F .
3HA4YEHHUE NPEJEIBHOIO CONPOTUBIICHUS CBal ~ ¥ IOIyCKAeTCsA IPUHUMATh MAKCUMAJIbHYIO HAarpy3Ky, IIOJYy4YEHHYIO [IPU UCIIBITAHUAX TAKO! CBaU.
IIpumeyanus

1B oTzaenpHBIX cCilydasx IpU COOTBETCTBYIOLIEM OOOCHOBAaHUM JOIYCKA€TCsl NMPUHUMATh MAaKCHMAaJbHYIO HAarpy3Ky, JOCTUTHYTYIO IHpuU

.
MCIILITAHUSX, PABHOU ~ 4

2 CTymeHu 3arpykeHus TpPU HCIBITAHUAX CBall CTAaTHYECKOW BIABIMBAIONICH HArpy3Koil JOJDKHBI Ha3HadaTbes paBHbIMH 1/10-1/15

F
npeaIojaracMoro nmpeacjabHoro COImpoOTUBIICHUS CBAX v,

7.3.6 Ilpu ucnipITaHNM CBail CTATUYECKOM BBIICPTUBAIONICH MM TOPU3OHTAIBHON HArpy3KOH 32 YaCTHOE 3HAYCHHE MPEEIIEHOTO COMPOTHBIICHHS

F . .
#(7.3.4) no rpadukaM 3aBUCUMOCTHU NEPEMELIECHUI OT Harpy30K NPUHUMAIOT Harpy3Ky Ha OJIHY CTYIIEHb MEHEee Harpy3ku, 0€3 yBeIn4eHUs KOTOpoit

MEepeMCUICHU CBAX HETIPECPBIBHO BO3PACTALOT.

[Tpumeuanue - Pe3ynbTaThl CTAaTUYECKUX MCIIBITAHUI CBall Ha TOPU3OHTAIbHBIE HATPY3KH MOTYT OBITh MCIOJIB30BAHBI I HETIOCPEACTBEHHOTO
OTpe/ieNIEHUs] paCYETHBIX MTAPaMETPOB CUCTEMBI ""CBas-TPYHT'", UCIIOJIb3YEMBIX B pacueTax o NpuiokeHuto B.

7.3.7 HpI/I JUHAMHWYCCKHUX UCIIBITAHUAX 3a0MBHBIX KE€JIC300€TOHHBIX U ACPCBAHHBIX CBal JIMHOMN HE Ooitee 20 M YaCTHOE 3HAYCHHE MMpEeaACIIbHOTO

o g, 2
compotuBienuss ¥, kH (7.3.4), mo naHHBIM UX TMOTPYXEHUs NpH (PaKTHUECKUX (M3MEPEHHBIX) OCTaTOYHBIX oTkazax % ~ 0,002 M criemyer
OIIpeNIeNIATh 1o popMmyIie

L AEq + 5% (my +m3)

_ndAM |
2 nds, oy +img g

B, 1

(7.20)

. . . g, % .
Ecnu ¢aktnueckuit (u3mepeHHbIi) octaTouHbli oTkaz ~ ¢ 0,002 M, TO B MpoekTe cBaiHOTrO (pyHAaMEHTa ciielyeT NpeayCMOTPETh MPUMEHEHNE



o o o o o g, &
JUTS TIOTPY>KEHUS CBali MOJIOTa ¢ OOJIbIIEH 3HEepruel yaapa, pu KOTOPOM OCTaTOYHBIN oTka3 Oyaer ~% ~ 0,002 M, a B ciIydae HEBO3MOXXHOCTH 3aMEHBI

. F
cBacOOMHOr0 00OPYAOBAHUS M NMPU HAJTMYUU OTKa30MEPOB YACTHOE 3HAYCHUE MPEICIBHOTO CONMPOTHBICHU cBau ~ %, KH, cienyeTr onpenensits 1o
bopmyne

7 = 1 I23a+sgg |
T G 18, (2s, + .S'g;)z g g

+85d(sﬂ +SE|!1:|| m4 &_1

(7.21)
B dopmymnax (7.20) u (7.21):
7~ kosdduipent, mpuHIMaeMsiii 1o Tabmuie 7.11 B 3aBUCHMOCTH OT MaTepuaia cean, KH/Mm : ;

A miomanab, OrpaHNMYCHHAA HAPY’KHBIM KOHTYPOM CIIJIOIIHOI'O HWJIM IT0JIOTO IMOIICPEYHOI0 CCYCHHA CTBOJIA CBAU (HGSaBI/ICI/IMO OT HAJIM4YUsA WIN

2
OTCYTCTBHUSI Y CBau OCTpUsI), M

M - xo>pdunment, npuHUMaeMbIi pU 3a6MBKE CBAil MOJOTAMH YJAPHOIO ACHCTBHS PaBHEIM CAMHHIIE, 2 IPH BUOPOIOTPYXKEHHH CBAil - 110
Tabnuie 7.12 B 3aBUCUMOCTH OT BUJa IPYHTA MO UX HUKHUMHU KOHLIAMH;

E .
4 - pacueTnas Heprus ynapa MonoTa, kJIk, npuHEMaeMas 1o Tabnuie 7.13, uiu pacueTHas SHeprus BUOponorpysxkateneii - no Tabmue 7.14;

= o o o o
@ - (hakTMUECKUN OCTATOYHBIN OTKA3, PaBHBINM 3HAUYEHHUIO MOTPYKEHHUS CBal OT OJHOTO y/apa MOJIOTa, a MPU MPUMEHEHUH BHOpONorpyxareneit
- OT uX paboTHI B TeueHue 1 MuH, M;

g . .
¢l - ynpyruit oTka3 ceau (ynpyrue nepeMelleHus FPyHTa U CBau), OIpeeseMblil ¢ TIOMOIIBIO 0TKa30Mepa, M;

"1 - Macca MOJIOTa MM BUGPOIIOTPYKaTels, T;

By

Macca CBau M HaroJoOBHHUKaA, T,

3 . Mmacca mog6atka (pu BUOpOMOTpYKEHUU CBait = 0), T;



#4_ Macca ynapHO# 4acTH MONOT, T;

#- k03¢ puLIMEeHT BOCCTAaHOBJICHUS yAapa; Mpu 3a0MBKe jKeJIe300€TOHHBIX CBail MOJOTAaMH yJapHOTO JEUCTBHUS C MPUMEHEHHEM HAaroJOBHHUKA C

2 _ 2 _
NepeBsSHHBIM BKiIanpimem £ = (0,2, a mpu Bubponorpyxkarene £ = 0;

. koddurment, 1/kH, onpenensiemsrii mo hopmyiie

Y B I g (H - &)
4 1‘1 Jqf P?24 +P?22 (722)

specy A, ™4 7210 xe, uTo u B popmynax (7.20) u (7.21);

M M
p, oo KO3(1)(1)I/II_[I/IeHTLI nepexoaa OT AMHAMHUYCCKOI'O (BKJIIO‘IaIOH_Iel"O BA3KOC COIIPOTUBJICHHUC FPYHTa) K CTaTUYCCKOMY COIIPOTUBJICHHUIO

My = o
TpyHTa, NMPUHUMAEMbIE COOTBETCTBEHHO PAaBHBIMHU: JUIsl TPYHTA MOJA HIKHUM KoHiom cBaum ¥  0,00025 cm/kH u ans rpyHTa Ha OOKOBOIt

ne =
MOBEPXHOCTU CBau £ 70,025 c-m/xH;

ﬂf o . 2

- IJTOIIA/1b OOKOBOM MOBEPXHOCTHU CBa, COMPUKACAIOIIEICS C TPYHTOM, M

2
£ - yckopeHue cBoGOAHOTO maneHus, papHoe 9,81 m/c”;

H. (l)aKTI/ILIeCKaSI BBICOTA IMaaACHUA y,ﬂapHOﬁ 4aCTHU MOJIOTa, M,

e BBICOTA IMCPBOI'0 OTCKOKa yﬂapHoﬁ YaCTH OU3CJIb-MOJIOTA, IMPpUHUMACMasd COIJIaCHO IMPUMCHYAHUIO 2 K Ta6J'II/II_IC 713, IJIL Apyrux BHUIOB

MosoToB # = 0.

Tab6muma 7.11

Cayuaii pacuera Kooddurment 7,
2
kH/™m




UcnbiTanue cBail 3a0uBKOMl M J0OMBKOM (a Takke B Cilydae
oIpezieNieHUs] 0TKAa30B) MIPH BUIAX CBail:

JKeJIe300€TOHHBIX C HAarOJIOBHUKOM 1500
JIEPEeBSHHBIX 0e3 mog0adka 1000
TO K€, C TOA0a0KOM 800

Tabmuua 7.12

I'pyHTBI IOJ] HUKHUM KOHIIOM CBau Kosdduuuent
1 KpynHO00610MOUHBIE C TTECYaHBIM 3aMIOJTHUTEIEM 1,3
2 Tlecku cpeaHeil KpyHmHOCTU U KPYIHBIE CpPEIHEW IJIOTHOCTU U 1,2

CyIeCH TBEPAbIC

3 Ilecku Menkue CpeaHeEN ITOTHOCTH 1,1

4 Tlecku nbuIEBaTHIE CPEAHEN MIIIOTHOCTH 1,0

5 CymnecH m1acTH4YHbIe, CYTJIMHKU U TJINHBI TBEPbIE 0,9




6 CyIJIMHKY U TJIMHBI TOTYTBEPAbIC

7 CYI‘J'II/IHKI/I W T'JIMHBI TYT'OIINIACTUYHBIC

0,8

0,7

[Tpumeuanue - Ilpu MIOTHBIX MECKax 3HAYEHUs KOdQHIHEHTa
noBslaTh Ha 60%.

M B n03.2-4 cnemyer

Tabmuua 7.13

Buna momora

Pacuernas sHeprus

Hg
yzapa MojioTa :
kJIx
1 IlogBeCHOM MM OIMHOYHOTO ENUCTBUSA GH
2 TpyOuatblil 1U3€ab-MOJIOT 0,954
3 [lITaHrOBBIN AU3ETB-MOJIOT 0,45H
4 Jln3enbHBIN IpU KOHTPOJIBHOW JOOMBKE OJMHOYHBIMH ydapaMu GH - k)

0e3 moIayy TOIUINBA

IIpumeyanus




1@ . Bec, kH, u 7 - BpIcoTa majeHus, M, yIapHO YaCTH MOJIOTA.

2B 1n03.4 * - BpicoTa IEPBOrO OTCKOKA YAAPHOH YaCTH IM3eIb-MOJOTA OT BO3AYLIHOI
MOAYILIKK, OlpeaensieMas IO MepHOW peiike, M. [l npeaBapUTENbHBIX pacuyeToB

AONYCKACTCA MNPUHUMATBL: IJId HITAHIOBBIX MOJIOTOB k= 0,6 M, IJId TPY6‘-IaTBIX MOJIOTOB

204w

Tabmnuua 7.14

Bosmymiaromas cuna BUOpomorpyxarens,

DKBUBAJICHTHAsI pacyeTHasi YHEPTUs yaapa

kH BUOpomorpyxarens, kJx
100 45,0

200 90,0

300 130,0

400 175,0

500 220,0

600 265,0




700 310,0

800 350,0

YacTHpIe 3HAYCHUS NpeaACIbHOr0 COIPOTHUBJICHUA IPpHU AUHAMHYCCKHUX HCIIBITAHUAX JKeJ1e300€TOHHBIX CBai ,Z[J'IHHOﬁ ceeimre 20 M, a TaK¥Xe
CTaJbHBIX CBall JIFOOO JJIAHBI 110 U3BMCPCHHBIM OCTATOYHBIM WU YHIPYIUM OTKa3daM IPU UX IMOIPYKCHUHU MOJIOTaAMHU CICAYCT OMPEACIATH C IMOMOLIBIO
KOMIIBIOTCPHBIX IIpOrpaMm, MCETOJAbI pPacdcCTa 3a0MBKU CBaii B KOTOpPBIX OCHOBAHbI Ha BOJIHOBOM TCOpHUU YyHAapa. YkazaHHbIC KOMIIBIOTCPHBIC
IMporpamMmsal JOITYCKACTCA UCIIOJIb30BATh IIPU UCIIBITAHUAX 6ypOHa6I/IBHI)IX cBai crieuaJIbHbIMH ITOABECCHBIMH MOJIOTaMU OOJIBIIION MacCCHI.

[Tpumeuanue - Ilpu 3a0uBKe cBail B IpyHT, MOMJISKANIMNA yJAJIEHUIO NMPH pa3padOTKe KOTIOBAaHA, WM B TPYHT JIHA BOJOTOKA 3HAYCHHE

pacuCTHOI0 OTKada CJIICAYCT OHNpCUCIATh HCXOAA U3 HCCYH_[CI‘/'I CIIOCOOHOCTH CBaﬁ, BBIUMCIICHHOM C Y4€TOM HCYAAJIICHHOI'O0 HJIM IOJABCPIKCHHOIO
BO3MOXHOMY pa3MBIBY I'PYHTA, @ B MCCTaX BEPOATHOTO MMPOABJICHHUA OTPULATCIIBHBIX CUJI TPCHHUA - C UX YYCTOM.

g . . . .
7.3.8 Hecymyto crnoco6Hocts ~ @ , kH, 3a0uBHOI BuCsuell cBau, paGoTarolieil Ha BJABIMBAIOILYIO HArpy3Ky, 110 pe3ylbTaTaM HCHbITAHHIA

TPYHTOB ATaJIOHHOW CBaeH WJIM CTAaTUYECKUM 30HAMPOBAHUEM CIIEAYET ONpeessTh 1o ¢popmyie (7.18), B KOTOpoil cieayeT NpuHATh Yo 71,

) o i
[Tpu 5TOM HOpMaTHMBHOE 3Hau€HUE ~ “* ONpenessoT Ha OCHOBE YACTHBIX 3HAYEHWM MpenerabHOro comportuBieHus cBau ~*, kH, B mecre
UCTBITAaHUS TPYHTOB TAJIOHHOM CBaeH MM 30HANPOBAHUEM, OIPEICIIEHHBIX B COOTBETCTBUH ¢ TpeboBaHusmu 7.3.9, 7.3.10 umm 7.3.11.

KoadduimeHT Haie:KHOCTH 1O TPYHTY e ONpEAENsAI0T HAa OCHOBE CTaTHCTUYECKOM 00pabOTKM YacTHBIX 3HAYEHMH MPeeNIbHOIro

Fi'.u!
CONPOTHUBIIEHUS CBal ~ ¥ B COOTBETCTBUU C 7.3.4.

. . .
7.3.9 HacTtHOe 3HaueHHE IpeaACIIbHOTO COIPOTUBJICHUA 3a0MBHOM CBaM B MECTE MCIIBITAHUS TPYHTOB S3TAJIOHHOU CBAacu u , KH, CJICayCT
OIIPCACIIATD:

a) MPU UCTIBITAaHUH TPYHTOB dTanoHHoM cBaet Tumna [ (TOCT 5686) - mo Gpopmyne



B mrglalig)fug, (7.23)

rie - K03 puIMeHT, TpUHUMAaeMblii paBHBIM 1,25 mpu 3arnyOieHHHM CBaW B IUIOTHBIE MECKHM HE3aBUCHUMO OT HMX KpPYIHOCTH WU
KpPYIHOOOJOMOYHBIE TPYHTHI ¥ paBHBIM 1,0 1711 OCTaIbHBIX TPYHTOB;

id o
L , Fo- INEPUMETPHI IIOIIECPEIHOI0 CECUCHUA CBal U 3TAJIOHHOU CBaM,

F . .
%P - yaCTHOE 3HAYCHHE MPEJCIHLHOTO CONPOTHBJICHUS JTAJIOHHOM cBau, kH, ompenensemoe Mo pe3yibTaraM HCIBITAaHUS CTAaTHYECKOM
Harpy3koi no 7.3.5;

0) pu ucnbITaHuU TPYHTOB dTanioHHoU cBaeit Tumna Il wiu III (FOCT 5686) - no dopmyne

iy = T-:Rﬂspﬂ tYer fspuﬂz ’ (7.24)

rae ek - KOX(Q(UIIMEHT YCIOBUH pabOThI TOJ HIKHUM KOHIIOM HATypHOW CBaW, MPUHUMAEMBIH 10 Tadimne 7.15 B 3aBUCHMOCTH OT
. £
MPEACIIBHOTO COMPOTUBIICHHS TPYHTA MOJ] HUKHUM KOHIIOM 3TAJIOHHOM cBau ~ °F |

R o
°F - mpeeNbHOE COMPOTUBIICHUE TPYHTA MOJ] HUKHUM KOHIIOM 3TaJIOHHOM cBawu, Klla;

. 2
A JIoMaab MOIECPEYHOTO CCUCHUA HAaTYpHOU CBan, M

fjp

e . KOd(UIIMEHT YCIOBUN pabOTH Ha OOKOBOI MOBEPXHOCTH HATYPHOU CBau, MpUHUMAaeMbIi 1o Tabmuie 7.15 B 3aBUCHUMOCTH OT ;

S CpenHee 3HAYCHHE MPEeIeTbHOTO COMPOTUBIIEHHUS TPyHTa Ha OOKOBOM MOBEPXHOCTH dTATOHHOMU cBau, Klla;

f riyOWHa NOTPYXEHHUS HATYPHOU CBau, M;
Y - mepuMeTp MOMEPEYHOro CEUEHHs CTBOJIA CBaH, M.
[Ipumeuanue - [Ipyn npuMeHeHU 3TanoOHHON cBam Tuma Il ciexyer mpoBepUTh COOTBETCTBUE CYMMBI MPEIEIbHBIX CONPOTUBICHUN TPYHTA MO

HUKHUM KOHIIOM M Ha OOKOBOI MOBEPXHOCTH STAJIOHHOW CBau €€ MpeeIbHOMY CONMpoTHUBIeHUI0. Ecnu pasHuma Mexay HumH npessimaetr 20%, To
pacyeT npeaeabHOro CONMPOTUBIIEHUS HATYPHOM CBau JOJIKEH BBIMOJIHATHCA KaK U STAJIOHHOW cBau Tura .



Tab6muna 7.15

RSP , Koadduruent YeR g J. i Koadduruent Tef g KOB@?I/IHI/IGHT
- o
wlla 3aBHCUMOCTH OT RSP S pai 3aBUCHMOCTH OT fsf-’ JUIst SaBHCHMOIZTH ot
klla | sranonnsix cait Tumos Il u 7
i P31 g
CBaM-30H]1a
JUTS JUTS npu npu
ATAJIOHHBI | ATAJOHHBIX rmeckax TJIMHACTBIX
X CBau CBail TUIIA IrpyHTax
trna Il 1l
%2000 1,15 1,40 £20 2,00 1,20 0,90
3000 1,05 1,20 30 1,65 0,95 0,85
4000 1,00 0,90 40 1,40 0,80 0,80
5000 0,90 0,80 50 1,20 0,70 0,75
6000 0,80 0,75 60 1,05 0,65 0,70
7000 0,75 0,70 80 0,80 0,55 -
10000 0,65 0,60 2120 0,50 0,40 -




21300 0,60 0,55 - - - .

[Ipumevanus

. R
1 lng npoMeXyTOUHBIX 3HAaueHUH ~“F u o sHauenns R p ' OIPENEISAIOT
WHTEPIIOJISIIIUEH.

2B ciIydac €CJIii I10 OOKOBOI IMOBEPXHOCTHU CBAU 3AJICTAKOT IICCKHU U TIIMHUCTBIC I'PYHTHI,

koa(purmeHt e OTIpeeIISAIoT 1o Gopmyrie

_ Yo Sy + e Sl
P

Yef

rae Z}%, L CyMMapHas TOJIIIMHA CIIOEB COOTBETCTBEHHO IIECKOB M TIIMHUCTBIX
IPYHTOB;

T':’-"f. , T':’-"f. - KO3(1)(1)I/II_II/I€HTBI YCJ'IOBI/Iﬁ pa6OTI>I ATAJOHHBIX CBail COOTBETCTBEHHO B II€CKaX U
TIMHUCTBIX I'PYHTAXx.

. )
7.3.10 YacTHOE 3HAUCHUE OpeaACIIbHOTO COIIPOTUBJICHUA 3a0MBHOMU CBau B TOYKE 30HAUPOBAHUA u , KH, CIICOYCT ONIPCACIATD 11O (I)OpMYJ'Ie

R, =RA+jh 1 (7.25)



R .
re = % - mpeaesbHOe COMPOTUBIICHUE IPYHTA MO HHKHUM KOHIIOM CBaH IO JaHHBIM 30HIMPOBAaHUS B paccMaTpuBaeMoi Touke, klla;

7. CpelHee 3HAaYCHHE MPEACILHOTO CONMPOTUBIICHUS TPYHTAa HA OOKOBOW MOBEPXHOCTH CBaW IO JIAHHBIM 30HIMPOBAHUS B paccMaTpUBAEMOM
Touke, klla;

ke l"J'IY6I/IHa IOrpy’>XC€HHUA CBAan OT IIOBEPXHOCTH I'PYHTA OKOJIO CBau, M,

- NEPUMETP MOMEPEIHOI'0 CCUYCHU CTBOJIA CBau, M.

. R .
[IpenenbHOE COMPOTUBIIEHUE TPYHTA MMOJ HUKHUM KOHIIOM 3a0uBHOUM cBau ¢, klla, Mo JaHHBIM 30HAMPOBAHMS B pacCMaTpHUBAaEMON TOUKE
CIIEYET OMPEACISTh 1o (hopmyIe

s =hias (7.26)

ds

riae H1. KOd(Q(UIIMEHT mepexoa oT * ¥ K Ry , MpUHUMAaeMBblii 1o Tabnuie 7.16 nezaBucumo ot tuna 3ou1a o 'OCT 19912;

9s . CpeaHEC 3HAUCHUC COIIPOTUBJICHUA TI'DYHTA, KHa, oA HAaKOHCYHHUKOM 30HA4, IHOJYYCHHOC M3 OIIbITa, Ha YYA4CTKE, PACIIOJIOXCHHOM B

Ipezesax OJHOro aJuaMerpa  pire 1 YeThIpEX AMAMETPOB HUXKE OTMETKU OCTpHS MPOEKTUpyeMoil cBau (Tae d . JUaMeTp KPYIJoro Wi CTOpOHa
KBaJIpaTHOTO, WJIX 0OJIbIIas CTOPOHA MPSIMOYTOJIBHOTO CEYEHUSI CBaU, M).

Cpennee 3HaU€HUE NPENIETBHOIO COPOTUBIICHUS TPYHTA Ha OOKOBOW MOBEPXHOCTH 3a0MBHOM CBau J , k[1a, mo maHHBIM 30HAMPOBAHUS TPYHTA
B pacCMaTpUBAaE€MOM TOUKE CIIEYET ONpPEAEIIATh:

a) Mpu MpUMeHeHUH 30H10B Tumna I - mo popmyne

J =hafz, (7.27)
6) npu npumenenuu 308108 THna Il unu 111 - mo popmyne
f = Zﬁz'fs:';g:'
Ao (7.28)

fa B

rae 4, "!-koa¢duuneHTsl, IpUHUMaeMble 1o Tabnuie 7.16;



s CpeZiHee 3HAa4YeHUe CONPOTHUBIICHHS I'pyHTa Ha OOKOBOM MOBEpXHOCTH 30HAA, Klla, onpexnensemoe kak 4acTHOE OT AEJIEHHUS W3MEPEHHOrO
00IIIEero COMpOTHBIICHUS TPYHTA HA OOKOBOW MOBEPXHOCTH 30H/Ia HA IUIOMIAb €r0 OOKOBOM MOBEPXHOCTH B MPEENiaX OT MOBEPXHOCTH IPYHTA B TOUKE
30H/IMPOBAHUS 10 YPOBHS PACIIONOKEHHSI HUKHETO KOHIIAa CBal B BBIOPAHHOM HECYILIEM CIIOE;

fs'

! - cpeiHee CONPOTHUBIICHHE f-T0 CJIOsl TpyHTa Ha OOKOBOM MOBEPXHOCTH 30H3, Klla;

!- ToMmuUHA ! -TO CJIOS TPYHTA, M.

Taomuua 7.16

Cpennee | Kosdduument nepexona | Cpennee Koaddurment Koaddunuent
3HAYCHHUE or ¥5 ¢ A ’ o 3HA4YECHUE repexoza ot Hepexona or Fai «
COIIPOTHUB COIPOTHBIIE s i s 7
Je- Hud HHUS TPyHTA AJI 30HMa TUIIa
30Hja TUna I, T
IpyHTa S Fu 8
95 kIla klla v 111, i
TUTS JUTSL BAHTOBBIX
3a0UBH cBail npu
BIX Harpyske
cBa
CKMMa | BBIIEPT pu pu pu pu
10- u- MecYaH | TIMHUC | eCYaH | TIMHUCT
11571 BIX TBIX BIX BIX
BaloII[Ee TpyHTa | TPyHTa | TPyHTa | TpyHTax
u X X X
£1000 | 0,90 | 0,50 | 0,40 £20 240 | 150 | 0,75 1,00
2500 0,80 0,45 0,38 40 1,65 1,00 0,60 0,75




5000 065 | 032 | 027 60 1,20 | 0,75 | 0,55 0,60
7500 055 | 026 | 0,22 80 1,00 | 0,60 | 0,50 0,45
10000 045 | 023 | 0,19 100 085 | 050 | 045 0,40
15000 0,35 - - 2120 0,75 | 040 | 0,40 0,30
20000 0,30 - - - - - - -

230000 | 0,20 - - - - - - _

[Ipumeuanue - /[ BUHTOBBIX CBaid B MECYAHBIX I'PYHTAX, HACBIIMIEHHBIX BOJOM, 3HAYEHUS

koa¢pdunrenHTa S JIOJKHBI ObITh YMEHBIIICHBI B JIBa pa3a.

7.3.11 Hecymiyto cmiocoOHOCTh BUHTOBOM cBau, paboTarolield Ha COKMMAIOLIYIO0 U BBIIEPTUBAIONIYIO0 HAarpy3kH, 10 pe3yjibTaTaM CTaTH4YeCKOro
30HAMPOBAHUS cleayeT omnpenenarb no ¢opmyne (7.18), a yacTHOe 3Ha4YeHHE MPENEIbHOrO COMPOTHUBIEHUS CBaM B TOYKE 30HJMPOBAHUA - IO
dopmyne (7.25), rae riayOMHa NMPUHUMAeTCs YMEHBIUICHHOM Ha 3HadeHHWe auaMeTpa Jjonactd. IlperenbHoe compoTuBiIEeHHE TpyHTa MoA (Ham)

JIONIACThIO CBaW 10 JAHHBIM 30HJUPOBAHMS TPYHTAa B paccCMaTpUBAaEeMON TOYKEe cleayer ompeneniarts no ¢opmyne (7.26). B stom ciydae b1
K03 dULIMeHT, TPUHUMaeMbIi 1o Tabmune 7.16 B 3aBUCUMOCTH OT CPEAHET0 3HAYEHUS COMPOTHUBIICHUS TPYHTA M0/ HAKOHEUHUKOM 30H]1a B paboueit
30He, IPUHUMAEMO paBHOH 1uamerpy jonactu. CpeHee 3HaUeHUE MPeIeIbHOTO COMPOTUBIICHUS TPYHTa Ha OOKOBOM MOBEPXHOCTH CTBOJIa BUHTOBOH
CBau 110 JIAaHHBIM 30HIMPOBAHUS TPYHTA B pacCMaTPUBAEMON TOUKE CIIEAYeT onpenessTh mo ¢opmyne (7.27) wu (7.28).

7.3.12 Jlnst OypoBoO¥ cBaM, yCTpauBaeMOW B COOTBETCTBHH C 6.5a M paboTarolIell Ha CKUMAIOIIYI0 HAarpy3Ky, HECYNIyIO CIIOCOOHOCTh CBau B



=
TOUKE 30HAMpPOBaHMA ~ 4 | kH, nomyckaeTcss OLEHMBATH 0€3 HMCIIOJNb30BAaHMS NAHHBIX O CONPOTHBICHHWM TIPyHTa Ha My(Te TpEHHS YCTAaHOBKH
CTaTUYECKOTO 30HAMPOBAHUS, HA OCHOBAHUU pacyeTa 1o popmyine

Fgy = RA+ uz’?’cfﬂ'hi’ (7.29)

rae & - pacyerHoe CONpPOTHBICHHE TPYHTA 0] HIKHMM KOHIOM cBau, klla, mpuHHMaeMoe 1o TaGmuie 7.17 B 3aBHCHMOCTH OT CPEIHEro

COIMPOTUBJICHHA KOHYCa 30HIa gl

cBau;

¢, klla, Ha y4yacTke, paClOJIO)KEHHOM B IPEAENax OJHOrO JMAaMETPA BBILIE U JI0 JBYX IHAMETPOB HHUXKE MOJOIIBBI

2
A - IJIOIIAAb IOAOIIBELI CBAX, M

. . Iy
Ji CpenHee 3HAYCHHE PACUYCTHOTO COINPOTHBIICHUS TPYHTa Ha OOKOBOW MOBEpXHOCTH cBau, klla, Ha pacyeTHOM ydacTke ' CBad,
ompeensieMoe 1Mo JaHHBIM 30HAMPOBAHMS B COOTBETCTBHUH ¢ Tadnuiei 7.17,;

#y ;
! - tonuuHa ! -ro cios rpyHTa, KOTOpas J0JKHA IPUHUMAThCS He Ooliee 2 M;

Yef KO3 PHUIMEHT, 3aBUCAIINNA OT TEXHOJIOTHH W3TOTOBIICHHS CBAaW M TPUHUMAEMBII:
a) IIpH CBasiX, OETOHUPYEMBIX HACyXO0, paBHBIM 1;

0) mpu OETOHMPOBAHUH IO]1 BOAOH, O] IIIMHUCTHIM PACTBOPOM, a TaKXkKe MPHU UCIOIb30BAaHUH 00CaIHBIX HHBEHTApHBIX TpyO paBHbIM 0,7.

Tabmuua 7.17

ComnpoTuBieHue PacueTtHoe conpoTtuBieHue CpenHee 3HaUE€HUE PACUETHOTO
I'PYHTA MOJ HUKHUM KOHIIOM COIIPOTUBIIEHUA Ha OOKOBOH
KOHYCa 30H1a e ) P yg )Iv R I p P
klla yposom cean =, Klia noBepxHocTH cBam “ !, klla
Ileckn I'nuaucreie Ileckn ' nuauctrie
TPYHTHI TPYHTBI

1000 - 200 - 15




2500 - 580 - 25
5000 900 900 30 35
7500 1100 1200 40 45
10000 1300 1400 50 60
12000 1400 - 60 -
15000 1500 - 70 -
20000 2000 - 70 -
[Ipumeuanus

1 3mavenns X u Ji JUTSE IPOMEKYTOUHBIX 3HAYCHHIT 2 © ONPE/IeNsIOT MHTEPIIONSLIEH.

2 TlpuBeieHHbIe B TaONHIEe 3HAYCHHS & u Ji OTHOCSITCSI K OypOBBIM CBasiM JAMAMETPOM
600-1200 MM, moOrpy)xeHHbIM B TPyHT He MeHee uyeM Ha 5 M. IIpm BO3MOXKHOCTH

BO3HUKHOBEHHUSI HAa OOKOBOM MOBEPXHOCTH CBaM OTPULIATENILHOTO TPEHUS 3HAYECHUS Ji L
OCEJAIOINX CI0EB IPUHUMAIOT CO 3HAKOM "MHUHYC".

31lpu TUPUHATHIX B TabIMIE 3HAYCHHAX = U Ji 0CaJKa CBauW IIPU COOTBETCTBYIOLIEH

HarpysKe Fa e npessiuaer 0,03 € .




F . .
7.3.13 Hecymyto cnocobuocts * @ , kH, cBaif mo pesympraram X pacueToB 1o (opmyse (7.29), OCHOBaHHON Ha JAHHBIX CTATHYECKOTO

. F
30HIUPOBAHUA KOHYCOM, CICAYCT ONPCACIIATh KaK CPCAHEC 3HAUCHUEC U3 YaCTHBIX 3HAYCHUU it AJI1 BCEX TOUCK 30HAUPOBAHUA.

7.3.14 YuuTtsiBas Oonbliine Harpy3KH, epeaaBaeMble Ha OypoBble CBau, PEKOMEHIyeTCs MapaieIbHO C pacyeTOM Hecyllleld criocOOHOCTH CBau
M0 pe3yJbTaTaM CTATUYECKOTO 30HIUPOBAHUS MPOBECTU pacueT B COOTBETCTBUU C mojpasneiaoM 7.2. [Ipu pacxoxIeHUsIX B MOJTYyUYEHHBIX 3HAUCHUSIX
Hecylel cnocoOHoCcTH cBait 6osee 25% cieayeT BBINOJIHUTh CTATHUECKHUE UCTIBITAHUS CBail.

7.3.15 Ilpy HanuuuM Ha IUIOLIAJKE JAHHBIX MCHBITAHUN CTATMYECKOW HArpy3Koi Ha BAABIMBaHME OT 3 10 5 3a0MBHBIX CBail B OJMHAKOBBIX
IPYHTOBBIX YCIIOBHSX, a TaK)KE PE3yJIbTaTOB CTATMYECKOTO 30HAMPOBAaHUS (IIECTh M OO0Jiee MCIBITAHUI), U €CITU Pe3yJIbTaThl PacueTOB OTINYAIOTCS
MeXy coboit He 6osee yeM Ha 25%, HeCcyIyro ClIoOCOOHOCTb ONPEAEISIOT 1o (popmyie

#res (7.30)

2F,
rac aoo- CpE€AHEC 3HAYCHUC MTPCACIBHOIO COIIPOTUBJICHUA CBAU,
Tg.s

- KOO PUIHUEHT HAZEKHOCTH 10 TPYHTY, ONPeesieMblii 10 pe3yibTaTaM 30HAMPOBAHUS O hopMyIie

Y 1V (7.31)

¥ .
rae ¢ - Kod(p(UIMEHT BapHallMd YACTHBIX 3HAYCHUU TMPENeIbHOTO0 COMPOTHBICHHUS CBaW, PACCUUTAHHBIX MO JaHHBIM 30HIUPOBAHUSA,
onpenensiembiit mo 'OCT 20522.

7.4 PacuyeT cBan, cBaHbIX U KOMOMHMPOBaAHHbIX CBaWHO-MNUTHbIX (hyHAAMEHTOB No aecopmaumuam

7.4.1 Pacuer ocaZiok CBaHbBIX ()yH/IaMEHTOB (pacyeT Mo BTOPOM Ipymme NpeAesbHbIX COCTOSIHHUM) T0MyCKaeTCs BBIMOIHATH C UCIOIb30BaHUEM
pacyeTHBIX CXeM, OCHOBAaHHBIX Ha MOJIEIH IPYHTA KaK JIMHEHHO-1e(OopMUpyeMoil cpelibl, Ipu 00s3aTeTbHOM BBIITOJHEHUH ycaoBus (7.2).

Ocanka oAMHOYHOM BUCSYEH CBaW PACCUMTHIBAECTCS B COOTBETCTBUM C 7.4.2 1 7.4.3.



Ocanka manoit rpynmns! (# i25) BUCSYMX CBail (CBailHOro KycTa) pacCUMThIBAE€TCA B COOTBETCTBUU C 7.4.4 u 7.4.5 110 MeTOIMKE, YUUTHIBAIOLIEH
B3aMMHOE BJIMSIHUE CBail B KycTe.

Ocanka OOJIBIIION TPYIIBI BUCSYUX CBail (CBAHOTO IMOJIsI) MOXKET OBITH OINpECNICHa ¢ MCIOJIb30BaHUEM MOJICTH YCIOBHOTO (yHIaMEHTa Ha
€CTECTBEHHOM OCHOBAHUHU B COOTBETCTBUU C 7.4.6-7.4.9.

Ocanky KOMOMHUPOBAHHBIX CBAWHO-TUIMTHBIX (DYHIaMEHTOB pEKOMEHYeTCsl pacCUMThIBaTh 110 7.4.10-7.4.14.
[Tony4yeHHbIe pacyeToOM 3HAYCHHS 0CaJJ0K CBAHOTO (PyHIaMEHTa HE JOJDKHBI IPEBBIIIATh NPEACIbHBIX 3HAYCHUN 0 YCIOBUIO (7.4).

Pacuer cBaii mo gedopmanusmM Ha COBMECTHOE JICHCTBHE BEPTHUKATHHON U TOPU3OHTAILHOW CHUJI 1 MOMEHTA CJICTyeT BBITIOJIHATh B COOTBETCTBUU
¢ puJIoxkeHuem B.

HpI/I HaJJacxalcM 000CHOBAaHHNH AOITYCKACTCA IMPOU3BOAUTH PACUCTHI ,I[C(I)OpMaL[I/Iﬁ CBalHBIX q)YHI[aMeHTOB B HEIIMHEWHON ITIOCTAHOBKE C
HUCITIOJIB30BaAHHEM aHpO6I/IpOBaHHHX MOI{CJICﬁ TPYHTA U YUCJICHHBIX MCTOAOB pacycTa.

Pacuer ocazaku 0IMHOYHOU CBau

7.4.2 Pacuer ocaJKku OJMHOYHBIX CBaif, MPOPE3AIOIIMX CIIOM TpyHTa C MOJYJEM CIBUTa Gl, MIla, xoddduuuentom Ilyaccona 'l m
OMUPAIOUINXCS Ha TPYHT, paccMaTpUBAaeMbIll KakK JHMHEWHO-Ae(pOopMHpyeMOe MOJYNPOCTPAHCTBO, XapaKTEpHU3yeMoe MOIYyJeM CABHUTa %2

ko3 urmentom ITyaccona 2, 10ImycKaeTcss HPOM3BOIUTE TIPH BHINOTHEHHH TPeOOBAHMIT Opa3aena 7.2 ¥ IPH YCIOBUHM Hd o> ilthd >,y (rme

I umna cBam, M, € - HapyXKHBII TMAMETp TONIEPEIHOrO CCYCHUS CTBOJIA CBAM, M) 10 (OPMyIIaM:

a) UTsl OMMHOYHOW BUCSYEH cBau 0e3 yITUPEHUS TSTHI

G (7.32)

Trac . BEpTUKAJIbHAA HArpys3kKa, neépcaaBacmas Ha CBaAro, MH,

f

- K03 duUnMeHT, onpenensieMblil o Gpopmyie



g B 1)
M X (7.33)

snece 0= O17in(k,Gyi i/ Gad). K02 GUIIMEHT, COOTBETCTBYIONTHT aGCOMOTHO kKecTKoit cBae (£A = =),

o'= 017k g0/ d)

- TOT K€ KO3 PUIMEHT I ciaydasi OJHOPOTHOTO OCHOBAHMSI C XapaKTePUCTUKAMU Yu v ;

x = BAI Gy*

- OTHOCHUTCJIbHaA KCCTKOCTh CBaH,

EA. KCCTKOCTH CTBOJIa CBaM Ha CXKaTHC, MH,

M. napameTp, XapaKkTepH3YIOINi YBEITHUECHHE OCaIKU 3 CUET CXKATUS CTBOJIA U OIpeeNseMblii 1o hopmyiie

21
1 314
Trala™. (7.34)
k", o _ K03 puLIeHTHI, onpeaeseMble o Gopmyine
— _ 2
k, =232-378v+2]18 (7.35)
COOTBETCTBEHHO TIPH © W +vp)iz, mpu ¥ V1
0) UIs OTMHOYHOMN CBau C YIIMPEHUEM IISTHI WK CBan-CTOWKH
0,220 M
5= + —
Chdy 24 (7.36)

d
rae ¥ - Imamerp ymMpeHHs CBaM.
Pacuer ocanku ogHOYHON OypoHAOMBHOMW CBau B OMJIMHEHHOW MMOCTAHOBKE I pacueTa OJHOCBAWHBIX (PYHAAMEHTOB CM. B MpHIIOKeHUU /1.

7.4.3 XapaKkTepuCcTUKU Yy M MPUHUMAIOTCS OCPEAHEHHBIMU Il BCEX CJIOEB I'PYHTa B IpejesiaXx MIyOMHBI MOTPY>KEHHs CBa, a Cog v2-p

npeaenax 0,5 f re. Ha ryOuHax ot In0 1,5¢ or BE€pXa CBal, MPH YCIOBUH, YTO MOJ HWKHHMHM KOHIAMU CBall OTCYTCTBYIOT INIMHHUCTBIE I'PYHTBI



TEeKy4el KOHCUCTECHILIMH, OPraHOMUHEPAJIbHBIE U OPTaHUYECKHUE TPYHTHI.

G = Ey i 21+v)

Moayinb ciBura rpyHTa JIONyCKaeTcsl MpuHUMaTh paBHbIM 0,4 E':', a K03 UIHEeHT £y paBHbIM 2,0 (T1e fn_ MOAYJIb OOIIeH

nedopmaIum).

PacueTHbrit ANaMCTp d JUIA cBai HCKPYIJIOTO CCUCHUS, B HACTHOCTU CTAHAAPTHBIX 3a0MBHBIX CBail 3aBOJCKOI'0O M3IrOTOBJICHHA, BBIYUCIACTCA 110

dbopmyiie
4.4
d =
T (7.37)

rae 4 - miomanb nonepeuHoro ceueH s CBau.
Pacuer ocagku cBaiiHOro Kycra

7.4.4 1lpu pacuere 0caJOK IpyMNIbl CBail HEOOXOAMMO YUUTHIBaTh MX B3aMMHOE BiMsHHE. [lomonHuUTENbHAsl OcajKa CBau, HaXOJsILIEHCsS Ha
paccTrossHUN 2 (pacCTOsSHUE U3MEPSIeTCs MEKIY OCSMU CBaif) OT CBaM, K KOTOPOl MPUIIOKEHA Harpy3Ka N | papna

N
Sad = 5—
G (7.38)
riue
017n il B sl x1,
5 _ 26‘:2(1 262(1
0 ecnuw 1.

2(1

(7.39)

7.4.5 Pacuer ocaaku ! -if cBau B rpynme u3 * caii mpu U3BECTHOM pacrpeie]IeHUH Harpy30K MeX/y CBasMU IMPOU3BOIUTCA MO (opmyIie

J
S!' = S.I: i'lli'!_':l + E ay _f
J ! ) (‘ . IO)



rae s(V) ocajJika OIMHOYHOM cBau, onpenensemas o ¢popmyine (7.32);
& VI
¥ - k0> PHUIMEHTHI, paccYUThIBaEMBIE 11O (popMylie (7.39) B 3aBUCUMOCTH OT PACCTOSHUS MKy  -if 1 + -if cBasMHu;

J - marpyska Ha ~ -0 cBao.
B ciyuae xorga pacnpesenenrue Harpy3Ku Mexy cBasiMu Heu3BecTHO, ¢opmyna (7.40) MOXKET MCIONb30BaThCs ISl pacyeTa B3auMOJCHCTBHS
cBaitHoro pyHmamenTa ¢ HaadyHIaMEHTHON KOHCTpYKIuen. [Ipu 3ToM y100HO UCTIOIB30BaTh METO/I CHII CTPOUTEIILHON MEXaHUKH.
B3anMHOe BiusiHME 0CaZOK KYCTOB CBai CIEAYET YUYUTHIBATh METOAOM YIJIOBBIX TOYEK.
Pacuet ocanku cBaiiHOro (hyHIaMEHTa KaK yCIOBHOTO (pyHIAaMEeHTa

7.4.6 Ocazka 60JbIIEpa3MEPHOTO CBAHOTO (pyHIaMEeHTa (CBaiHOTO TOJIS) MTOJICYUTHIBACTCS 110 (popmyIie
ST Sy Thsp ThS (7.41)
S@f .
rne - 0Ca/IKa YCIOBHOTO (hyHIaMEHTa,;

P - onoJTHUTENbHAS 0CaJIKa 33 CUYET MPOJaBIMBaHMs CBail Ha YPOBHE MOJOLIBBI YCIOBHOTO (PyHIaMEHTa;

* - IOMOJIHUTEIIbHAS OCAJKa 3a CUET CHKATHs CTBOJIA CBAM.
7.4.7 I'panuIisl yeiioBHOTO (pyHIaMeHTa (CM. pUCYHOK 1) ONpenesnsitoT CIeayomuM 00pa3om:
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Pucynoxk 1 - Onpeznenenre rpaHuil ycIoBHOTO (hyHIaMEHTa IPU pacdeTe OCaJKH CBAHBIX (pyHIIaMEHTOB

CHHU3Y - IINIOCKOCTBIO AB, HpOXOI[HH.IGﬁ 4YCpe3 HUIKHUEC KOHIIbI CBaﬁ;

¢ OOKOB - BepTUKaIbHBIMU IJIOCcKOCTAMU AB u BI', oTcTosmMMu oT oceill KpalHUX psiI0B BEpPTUKAIBHBIX CBail Ha pacctosnuu 0,5 mara cai

(pucyHok 1, a), HO He Ooinee 2 d (‘f - IMaMeTp UM CTOPOHA MONEPEYHOro CEUYEHHUs CBau), a MPU HAJMUYUU HAKJIOHHBIX CBall - MPOXOASIIMMU Yepe3
HIDKHUE KOHIIBI 9 THX CBail (PUCYHOK 1, 0);

CBEpXY - NOBEPXHOCTHIO INIAHUPOBKH IrpyHTa Bl

Pacuer ocanku ycinoBHOro (yHnaMeHTa IpOU3BOISAT METOAOM MOCIOMHOIO CyMMUpPOBaHUs 1ehopMaliuii TMHEHHO-Ae(pOPMUPYEMOTO0 OCHOBAHHUS

o o &
C YCJIOBHBIM orpaHndyeHueM cxumaemoin Tommu (cm. CII 22.13330). BeprukaibHoe HOpMalibHOE HalpsbkeHHe — %F, ompenenstoniee AegopManuu 1
TITyOUHY CKUMAaeMOM TOJIIH, MOJICYUTHIBAETCS] TOJIBKO OT JACUCTBUS HArpy3KH, MPUIIOKEHHOW K cBalHOMY (yHJAaMEHTY, T.€. BEC IpyHTa B Ipejenax

T
YCJIOBHOTO (bYHI[aMCHTa HC YYUTBIBACTCH. HauanbHbie HaITPS’KCHU A e ONpCACIIAOTCA C YYCTOM OTPBIBKU KOTJIOBAHA.

BosmoxkeH Takxke TpCXMepHBIﬁ YHUCICHHBIN pacueT OCadKu YCJIOBHOTO (b}/H,Z[aMCHTa KaK aHHU30TPOIMHOIO MacCcChBa C YUCTOM €TO KOHEYHOM
KECTKOCTHU Ha CABUT IO BEPTHUKATIBHBIM ITIJIOCKOCTAM.

[Tpumeuanue - [Ipu pacueTe OCHOBaHMI OITOP MOCTOB YCIIOBHBIN (PYHIaMEHT JIOMYCKAaeTCsl MPUHUMATh OTPAaHUYEHHBIM C OOKOB BEPTHKAIbHBIMU

. y Altgwr, 14)
mwrockocTsiMu AB 1 BI', OTCTOSIIMMY OT HAPYKHBIX KPAHUX PsIZIOB BEPTUKAIBHBIX CBAall HA paCCTOSHUU : .



M o "
7.4.8 BenuunHa OCaJIKU MPOJIABIMBAHUSA  F 3aBUCHUT OT Illara CBail B CBAHOM I10JIe, IPUYEM IIar MOXKET OBITh IIepeMEHHBIM. Pacuer ciemyer
BBITIOJHSATh IPUMEHHUTENBHO K [WIHHIPHYECKOMY 00beMy (sueiike), B mpejesiax KOTOPOro Bce TOYKHM HaXOJSATCS ONMKe K OCH JaHHOU CBau, 4yeM K

2
OCAM OCTaJIbHBIX CBau (E)TO HC OTHOCHUTCA K KpauHUM CBaSIM). Hnomam, TOPU30OHTAJIBHOI'O IMOINCPCUHOI'0 CCUHCHUA SAYCHUKU paBHA o , TJI€ @ - mar

CBaiHOI'O TOJIA B OKPECTHOCTHU ,Z[aHHOﬁ CBaMu. FPYHT B 00beMe SUEHKHU ACIIMUTCA Ha ABE OJHOPOAHBIC YaCTH: B IPCACiiaX AJIWHBI CBan ‘EC MOAYJIEM

obmei pedopmarum By K03 DHUIIHEHTOM MONepedHoil neopMaluy "1, a HIKe - C AHAJOTHYHBIMU [apaMeTpaMu Eap v2, (B obmem ciydae
HEOJIHOPOJHOTO 10 TNIyOMHE OCHOBAHUS TH MMapaMeTPhI MOJIYIAOTCS OCpeTHEHUEM, cM. 7.4.3 ¥ pUCYHOK 2.)
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Pucynok 2 - PacuetHast cxema MeToza staeku

Brewnss Harpy3ka Ha sil4€HKY COCTaBIISET F=pii ClIy4ae OJHOPOJHOTO OCHOBAHHUS (E1 = & , "1 TV2) ocanka npojaBiIuBaHus paBHA

.3
" MR s
44, (7.42)



rae d . JMaMeTp CBawu.

Jlns uaeanbHOM cBan (E1 ~0)

pe W0 —v(1- k)P

N
? aky (7.43)
o k= AIG
< B <Ey
B o0mem cirydae 0 ocaJiKa IpOoJIaBIMBaHNs paBHA
As
Bsy = 7l
Lo (| 1), B
S\ B2} B2 (7.44)
749 OcaL[Ky 3a CUCT CXKATHUA CTBOJIA JOITYCKACTCA OPCACIIATD 110 Q)opMyne
s, - P -a)
g4 (7.45)

Pacuyer KOMOMHUPOBAHHOTO CBATHO-TIMTHOTO (DyHIaMEHTa

7.4.10 KomOunupoBannsiii cBaiHO-muTHEI (KCII) dyrmament, coderaromuii CONpOTHBICHHE CBAail M IUIMTHI, JOJDKEH MPHUMEHSTHCS IS
yYMEHbIIIeHUs! o0IIel 1 HepaBHOMEPHOM OCalku COOpY)KEeHUH. J[omycTUMBI MPOEKTHBIE PELIeHNs KaK C MEePEeMEHHBIM B IUIaHE IIaroM CBai, Tak U ¢
MTOCTOSIHHBIM LIIaroM.

7.4.11 bonbiiepa3MepHble CBalfHbIe KYCThI U MOJIS CBall B cllydae, €CJIM UX OCHOBAHHE CJOXKEHO MEeCKOM Cpe/lHEd IMJIOTHOCTHU W IUIOTHBIMH, a

TaKXe INIMHUCTBIMHA T'PYHTaMH C IOKa3aTelleM TEKy4eCTH HHKE i< 0,5, MOryT OBITH 3alPOEKTUPOBAHBI KOMOMHUPOBAHHBIMU CBAMHO-TUIUTHBIMH.
[Ipu onupanum (yHIaMEHTOB U3 CBail, 00BEINHEHHBIX POCTBEPKOM, Ha CKaJIbHbIE M MOJIyCKAJIbHBIE TPYHTHI UX CJEIYeT PacCUUTHIBATh KaK YUCTO
cBaifHble (hyHIaMEHTBHI, 6€3 yueTa repeaun Harpy3Ku Ha OCHOBaHUE (PyH/IaMEHTHOM IIJIUTHI.

7.4.12 Pacuer KOMOMHHUPOBAHHOT'O CBAHO-TIJIMTHOTO (DyH/ITaMEHTa JI0JKEH BKIIIOYATh:



OIpe/Ie/IEHUE YCUIIMM B 3JIEMEHTAaX KOHCTPYKTUBHON CUCTEMBI (B PSAOBBIX U KpallHUX CBasAX, a TAK)KE B IUNIUTE POCTBEPKA);
OIIpeIETICHUE NIEPEMEILICHUI KOHCTPYKTUBHOM CUCTEMBI B LIEJIOM U €€ OTACIIbHBIX JIEMEHTOB;
oTIpeNieNIeHue JI0JIei Harpy3Ku, BOCIPUHIMAEMBIX CBassMU M OObEAMHSIONICH UX TUTUTOM.

7.4.13 Bei6op aymHbl cBail 1 ux mar B coctaBe KCII mpou3BoauTCsS HA OCHOBAaHUU pacueTa mo JaedopMaiusM ¢ 00ecIeYeHHEeM JT0MyCTUMOM
BEJIMYMHBI 0CAJI0OK, KPDEHOB M OTHOCUTEJILHOM pa3HOCTH OCaJ0K BO3BOJUMOI0 coopykeHus B coorBeTcTBuu ¢ CIT 22.13330.

7.4.14 BennunHa CKEMaeMoil Toiu 4 mpu OmpeneneHMH OCaiKH KOMOMHHpoBaHHOro cBaiiHo-mmtHOro (KCIIT) dyHmamenTa momkHa
OTIPEAETATHCS KaK JUIsl YCIOBHOTO ()yHaMEHTa B COOTBETCTBUU C peKoMeHnarusmu 7.4.7.

7.4.15. Pacyer cBafHO-IIJIMTHOTO (hyHJAMEHTAa MOXKET OCYLIECTBIATHCSA KaK IUIMTHI HA YIPYTOM OCHOBAaHHMM C UCIOJIb30BAHHUEM IEPEMEHHOIO B
wiane koddduuueHTta ympyroro oTmopa rpyHTa. llpm 3TOM CpeAHsisi BeTWYMHA YHOPYroro OTIOpa TPYHTa MOXKET OBITh Ha3HaueHa Kak
HENOCPEACTBEHHO U3 IPOCTPAHCTBEHHOIO HEJIMHEMHOIO pacueTa, Tak U IyTeM PEIIECHUs OCECUMMETPUYHOM 3a7auu Ui SYEHKH, BKIIOYAIOIIEH CBal0 U
OKpYKaromui ee MaccuB rpyHTa (pucyHOK 2). Ilpyn Ha3HadeHHWW BETMUYMHBI KOA((UIMEHTA YIPYroro OTIOpa B KPaeBbIX 30HAX W JIPYTHUX MecTax
KOHIIGHTPALMU HANPsDKEHUH clielyeT yUuThIBaTh IPOCTPAHCTBEHHYIO paboTy GpyHaaMeHToB. [I1aHoBoe pacnpeesieHue )KeCTKOCTHBIX XapaKTepUCTHUK
B 9TOM CJIy4ae ONpPEAEIIIeTCs Ha OCHOBAHUM YHCIEHHOTO MOJIEIMPOBAHUS C UCIIOJIB30BAHUEM I'€OTEXHUYECKUX IIPOrPAMM WIIM HUHBIX PELICHUMN.

o .
7.4.16 Ilpu npoBeJeHUH MPEABAPUTEIBHBIX PACUETOB OCATKU ~ *™ CBAHO-INIMTHOTO (pyHIAaMEHTa ClielyeT yYUThIBaTh, YTO €€ BEJIMYMHA He
MOJKET MPEBBICUTH OCAJKU IIMTHOTO (yHJIaMEHTa, onpeaeneHHol B cooTBeTcTBUU ¢ MeToauKkoil CII 22.13330, u oka3aTbCsi MEHEE OCaJIKU CBAHOTO
¢byH1amMeHTa, HOTy4EHHOI [0 CXeMe yCIOBHOTO (pyHIaMeHTa.

7.5 OcobeHHOCTM NPOEKTUPOBaHUA Gonbluepa3MepHbIX KYyCTOB M Nonen cBan U NIUT pocTBEpKa

7.5.1 Pacuer KOHCTPYKTHBHOM CUCTEMBI ""CBailHOE€ OCHOBAaHME - U3rH0aemasi IUIMTA - BEpXHEe CTPOeHUE" B OOLIEM Cilydae cleAyeT MPOU3BOIUTh
B IIPOCTPAHCTBEHHOW MOCTAaHOBKE C YYETOM COBMECTHOH paboThl HAaJ3eMHBIX M IMOJ3EMHBIX KOHCTPYKIMH 3/1aHHM, CBallHBIX (DYHIAMEHTOB M HX
OCHOBaHU4. OnpezleneHI/Ie BHYTPCHHHUX yCI/I.]'II/Iﬁ B CBaAX U INIUTE POCTBEPKA CICAYCT BBINIOIHATE YUCIICHHBIMHA METOJAMH Ha 9BM ¢ ucnoibp30BaHUEM
anpoOUPOBAaHHBIX IPOTPAMM, OMUCHIBAIOIINX TaKOE B3aUMOIECHCTBHE.

7.5.21lpu pacuere OoJblIepasMEpHBIX CBalHbIX (QyHIAaMEHTOB JedOopMallMOHHBIE XapaKTepUCTUKM MaTepuaia CBaif, pocTBepka U
HaZA(pyHIAMEHTHBIX KOHCTPYKIUI JOMYCKAeTCsl CUMTATh YIPYIMMH, OFpaHUYMBAsi pacueTHbIE YCHIIMS IpelesaMy JTMHEHHON MpONOpLHOHAIBHOCTH.

MexaHn4ecKkoe MOBeACHHE TpPYHTa OJOJDKHO IMPEUMYIICCTBCHHO OIMUCBIBATHCA HEJIUHEHHBIMH MOJICISMU.

7.5.3 Mexanuueckass pabota rpyHTa MpU ONpPEAEICHUH BHYTPEHHHX YCHJIMH B CBasX B cOcTaBe OOJbIIEpa3MEpHBIX CBAWHBIX (YHIaMEHTOB



MPEUMYILECTBEHHO [IOJDKHA OMUCHIBATHCA MOJCNISMH, MCIOJIB3YIOIMIUMH XapaKTePUCTUKH TPYHTA, OMNPENEICHUE KOTOPBIX PEriaMeHTHPOBAHO
nerictytomuMu ['OCT. C nienbio BeISIBJICHUS OCOOCHHOCTEH MEeXaHWYECKON paboThl GyHIAMEHTOB U HAJ3EMHBIX KOHCTPYKIIMHA B OTAEIBHBIX CIIy4asiX
MOTYT MPUMEHSATHCS 00Jiee CI0XKHBIE YIPYTrOIIaCTUUYECKUE MOJENH, YYUTHIBAIOIIME YIMPOUYHEHHUE M PA3YNPOYHEHUE TPYHTOB, TUJIATAHCUIO U JP.
(MHOTOIIApaMETPUUYECKHE  YIPYroIUIACTUYECKHE MOJenH). BO3MOXXHOCT, BbIOOpa Takol MOACIM JOJKHA  ONPEACNATHCS  IOJHOTOM
WHXXEHEPHO-TEOJIOTUYECKUX HW3BICKAHUH © YPOBHEM OTBETCTBEHHOCTH NPOEKTHPYEMBIX coopyxeHuid. Ilpu mnpoBeneHUn pacueTroB IO
MHOT'OITAPaMETPUIYECKUM YIIPYTOTUIACTUYECKUM MOJICNIIM B COCTaBE IPOEKTa HEOOXOAMMO MPOBOAMTH COMOCTABICHUE PE3YJIbTAaTOB pacuera Io
Pa3IMYHBIM MOJIEISIM U YUYUTHIBATh BO3MOKHOE YBEJIMUEHUE BHYTPEHHUX YCUIIUHN ISl BCEX KOHCTPYKTHUBHBIX 3JIEMEHTOB.

7.5.4 Tlpu mocTpOEHUH pacyeTHOI MO/ OCHOBAHUS JTOJIKHBI ObITh Ha3HAUYEHBI HEOOXOAUMBIE Ta0apUTHl PACYETHOM 00JacTH M KOH(DUTYpaIus
KOHEYHO-3JIEMEHTHOW MJIM KOHEYHO-Pa3HOCTHOM pa3ouBku. Pa3mepsl 001acTu OCHOBaHMS, IPUMBIKAIOLIEH K CBalHOMY (DyHIAMEHTY U YyYUTHIBAEMOM
IIPU pacyeTe CBAHOTO OCHOBAHMUSI, JOJDKHBI 00ECTIeYMBATh OTCYTCTBUE CYIIIECTBEHHOTO BIUSHUS TPAaHUYHBIX YCIIOBHH HA Pe3yJIbTaThl pacueToB.

7.5.5Ipu mpoBeneHun pacueToB (PYyHAAMEHTOB CJEAYET YYUTHIBATh BJIMSHUE YCTPOWCTBA KOTJOBAHA, €0 OTPAXAAIONIUX KOHCTPYKIIUH,
MOCIIeI0BATEIHHOCTH BO3BEICHUS OJIOKOB, YacTel U ouepeieil coopyKeHHs, HEOJHOPOIHOCTH B T€0JIOTMYECKOM CTPOCHHH.

7.5.6 Pacuetnass Mozens OombliiepasMEepHBIX KYCTOB M TOJEH CBail JOJKHA CTPOHUTHCS TakKUM 00pa3oM, uyTOObI COJEpKaTh MOTPEIIHOCTh B
CTOpOHY 3araca HaJle)KHOCTH NMPOEKTUPYEMbIX (PyHIaMEHTHBIX M HAJ3E€MHBIX KOHCTpyKImid. Ecim 3apaHee Takash MOTPEUIHOCTh HE MOXKET OBITh
orpezeneHa, He0OX0AUMO MPOBEJCHUE YTOYHSIOUIMX PACUeTOB U OINpejaeNieHne Haubosee HeOIaronpusTHRIX BO3JACHCTBUI Ha KOHCTpYKUUU. Taxxke
CIIEyeT yYUTHIBATh BO3MOXKHBIE HEONPEEICHHOCTH, CBA3aHHbIE C HA3HAYECHHEM PacueTHOM MOJEIH U BHIOOPOM /1e(OpPMAIlMOHHBIX M MPOYHOCTHBIX
nokaszaTesel TpyHTOB OCHOBaHHUA. {71 3TOro mpu NpPOBEIECHHHM KOMIBIOTEPHBIX pacdyeToB OoJbIIepasMEpHBIX TPYNN CBail W CBAHO-TUIMTHBIX
(yHIaMEHTOB PEKOMEHIYETCs MPOBOJIUTH CONOCTABICHHE OTIENbHBIX PE3YJIbTAaTOB pacyeTra 3JIEMEHTOB PACUETHOM CXEMbl C aHAIUTUYECKUMU
PELIECHUSMH, BBIIOIHATH COMIOCTAaBUTENbHBIE WIIN AIbTEPHATUBHBIE PACUYETHI 110 PA3IMYHBIM I€OTEXHUYECKUM IIPOrpaMMaMm.

7.5.7 Ilpn pacuerax, UCHOJB3YIONINX IS KKIOTO *-ro CJ0sl TpyHTa TOJBKO CTaHAApPTHBIE AePOpPMAIMOHHBIE MapaMeTphl TpyHTOB ( ~! -
Moy b Aeopmainuu *-ro ciiosi rpyHTa MO BETBH NEPBUYHOTO HAarpy:KeHus, ° - MOAYdb JAedopMaluu *-ro cios IpyHTa MO BETBU BTOPUYHOTO

hes : o
HarpykeHus u ! - koddumuent [lyaccona *-ro crnos rpyHTa), HOMycKaeTcs MIyOHMHY pacueTHOM OOacTH Ha3HAyaTh TaK K€ KaK M MPHU pacyeTax
0CaJIOK IO CXeMe YCIIOBHOTO (yHIaMeHTa nojapaszzaena 7.4. Ilpu nmpoBeaeHNN pacdyeToB MO MHOTOMAPAMETPUUYECKUM MOJIEISIM TIyOHHA COKMMAEMO i
TOJIIHU JOJIKHA ONPENIEATHCA Ha OCHOBAaHUU IIPOBEJICHHBIX PACUETOB.

7.5.8 [lo pe3ynbraTaM pacueToB JIOJKHA OBITh BBISBJIEHA KAuyeCTBEHHAs M KOJMYECTBEHHas KapTHWHA TPYIIOBOrO M KpaeBoro 3((dexkroB B
CBAalflHOM OCHOBAaHMHU, T.€. OCOOEHHOCTH PAaOOTHI CBail, HAXOMALIMXCA Ha Pa3HBIX ydyacTKax cBaiHOro moiisi. HeoOXoauMo yuuThIBaTh YBEITHMYEHUE
MOJIATIIMBOCTH CBail, paboTalOIUX B COCTaBe CBAHOM rpynmsl (MO, KycTa) MO CPaBHEHUIO ¢ PabOTOM OAMHOYHBIX CBail, a TakKe MEPEMEHHOCTb
COIMPOTHBIIEHUSI CBail U TPyHTa B 3aBUCHMOCTH OT WX MECTOMOJIOXKEHHUsS (KpaeBOro: YIJIOBOTO, TOPLIEBOIO M IIp.; BHYTPEHHErO: LEHTPajIbHOTO,
MIPOMEKYTOUHOTO U TIp.; B pa3peEHHOM WM CTYIIEHHON YacTH U Ip.) B FPYIIIIE.



7.5.9 Tlpu pacuere Han3eMHBIX U (DYHIAMEHTHBIX KOHCTPYKIIMNA 3[JaHUI JOMyCKAeTCs CBAfHOE OCHOBAHHUE OMKCHIBAThH C MIOMOIIBIO JIMHEHHBIX U
HEJIMHEHMHBIX KOHTAKTHBIX 3JIEMEHTOB IOJATIIMBOCTH. XapaKTEpU3YIOIIHE 3TU 3JIEMEHThl 3aBUCUMOCTH '"Harpys3ka-ocajaka" Jis TOJIOB CBail U
MEKCBAHOW TMOJIOMIBHI TUTUTHI-POCTBEPKA PEKOMEHIYETCS OMPEESNISTh IyTeM MPOCTPAHCTBEHHOT'O pacdyeTa CBAifHOrO0 OCHOBAHUS IO AeopMaIusM B
JMANa30HE Harpy30K, XapaKTEepU3YIOIIEM BO3MOJKHBIE IEpenajbl PACUETHBIX pEaklUWid B TOJOBaX CBall M MeXCBaWHOro rpyHra. Jlomyckaercs
OIMHCHIBATh PA0OTy HEIMHEWHBIX KOHTAKTHBIX AJIEMEHTOB TOJATIMBOCTH IYTEM HECKOJBKMX UTEpAlMid ¢ M3MEHEHHEM (TIepecyeToM) >KeCTKOCTEH
JIMHEWHBIX KOHTAKTHBIX JIEMEHTOB.

7.5.10 [Inst onpeneneHust >KeCTKOCTHBIX XapaKTePUCTUK OCHOBAHUS JOMYCKAETCsl 3aMEHSITh MPOCTPAHCTBEHHBIN pacyeT CBaifHOrO OCHOBaHUS B
[[EJIOM PacyeToM €ro XapakTepHbIX (parmeHTOB. [Ipu MpoOBENEHMM TAaKUX PACYETOB AOMYCTUMO HM3THOAEMBI POCTBEPK MPUHUMATH AOCOIIOTHO
KECTKUM.

7.5.11 KoHuleHTpanuio CABUIOBBIX JedopMalMii M IJAaCTUYECKOE TEeYeHHE IpyHTa 10 TpaHHle "CBas-TpyHT" cielyeT ONMCHIBaTh IyTeM
UCIOJIb30BaHUSl  CHEUUAIbHBIX  "UHTep(elCHBIX"  (KOHTAaKTHBIX)  3JEMEHTOB WM  HAAJEXKALEro  CryLIEHHs  KOHEYHO-3JIEMEHTHOH
(KOHEYHO-Pa3HOCTHOW ) pa3OUBKHU.

7.5.12 [Ins coopyxenuii 1 ypoBus orBerctBenHoctu (I'OCT 27751) pacder pocTBEepKoB OoJblepa3sMEepHBIX CBAaHBIX (PYHIAMEHTOB IOJKEH
OCYLIECTBJIATBCA TOJIBKO B HEJMHEWHOW noctaHoBke. g coopyxenuil II u III ypoBHEH OTBETCTBEHHOCTH IOIYCKA€TCS BBIIOJHATH PacyeT
U3rubaeMoro pocTBepka ¢ UCHOJIb30BAaHUEM MOJEIHU YIPYTOro OCHOBAHHMSI, XapaKTEpPU3yeMOro MepeMEeHHbIMU B TUIaHe KOA(P(UIIMEHTaMH KECTKOCTH.
Otn Ko3pGUIUEHTHl Ha3HAYaAIOTCS MO pe3yjibTaTaM pacuera cBaiiHOro (yHaameHrta mo jnedopmManusM coriacHo nonpaszaeny 7.4. Ilpu stom npu
MPOEKTUPOBAHUN KOHCTPYKIMHM IUIMTHOTO POCTBEpKa ClieAyeT BbIOMpaTh HauOojiee HEOIaronpHusTHbIE CIIyd4ad BO3MOXKHOTO pacHpeeNeHHs
COMPOTHUBIICHUH CBali B IJ1aHe. BEIOOP TONIIIMHBI pOCTBEPKA OMPEEISAETCS pacueToM Ha IPOIaBIUBAHHE.

7.5.13 ApMupoBaHHe TUTUTHI POCTBEPKA BBITIOIHAETCS apMaTYPHBIMH CETKaMH HJIM OTAEIBHBIMHU cTepkHsAMH B cooTBeTcTBuu ¢ CIT 63.13330.
ITpu sToM HeoOxoaMMas BeIMYMHA paboOYero apMHUpPOBAHUS POCTBEPKA OMpeEAesseTcs Mo JACHCTBYIOUIMM B €r0 CEYEHMAX YCHIIMSAM, OINpe/leleHHBIM
COTJIaCHO TPeOOBAHUSIM HACTOSIIETO pa3zena.

7.5.14 PacueTr mo mpo4yHOCTH MaTepuajia CTBOJA CBail B COCTaBe CBANHO-IIMTHBIX (PYHAAMEHTOB, OOJbIIEpa3MEPHBIX KYCTOB M TOJIEH cBail
CJIEyeT OCYIIECTBIIATh C YUETOM BO3MOXKHOCTH NEPETPY3KH CBaM, Ul YEro pacdyeT CBail 0 MPOYHOCTH €€ MaTepuala CiIelyeT BECTH Ha Harpy3KH, B
1,5 pa3a npeBslaronye pacyeTHYIO BEIMYNHY YCHINHN B CBasxX. [Ipu mpoBeeHNM yKa3aHHBIX PACUETOB CIEAYET YUYUTHIBATh MECTOIOJIOKEHHUE CBAl B
cocTaBe (DyH/IaMEHTOB.

7.5.15 BOJ'IBH.ICpEBMCpHBIe KYCTBI U IOJIA cBai CICAYCT NPOCKTHPOBATH C YUCTOM BO3MOXKXHOCTU NIEpCaAavu HArpy3K1 Ha TPYHT HCIOCPCACTBCHHO
4gepe3 MOJOMBY IUIMTBI POCTBEPKA, B CBA3U C YEM B IPOCKTC JOJIKHBI OBITh OpeaAyCMOTPEHLI MCPOMPHUATUA I10 COOTBeTCTBYIOIHeﬁ IIOATOTOBKE
OCHOBaHUAI. HpI/I Ha3sHaA4YCHUHU FHY6I/IHLI 3aJI0KEHMS [UIMTHOM YacTH CBAaMHO-ILTUTHOTO (I)YHI(E[MCHT& HCO6XOI[I/IMO YUYUTBIBATH CE30HHOC MTPOMCP3aHUC

TPYHTOB.



7.5.16 B mpoekTe CBaiHBIX M IUIMTHO-CBAHBIX (YHIAMEHTOB COOPY)KEHUH IEPBOrO YPOBHS OTBETCTBEHHOCTH CJENyeT MNpeayCMaTpHBaTh
YCTQHOBKY CHELHAIbHbIX JATYMKOB U3MEPEHUs] YCUIMM B HauOojiee HarpyXeHHBIX CBasX COOpY»KeHMs. J[aT4MKM JOJKHBI ObITh YCTAHOBJICHBI HE
MEHee YeM B 2-PAIOBBIX, 2-yTIIOBBIX U 2-KPAeBBIX CBasX B HaOOJIee Harpy>KEHHBIX YaCTAX COOPYKEHUSI.

7.5.17 Ilpu ycrpoliictBe OypoHaOMBHBIX CBail AuaMeTpoM, npessimatomum 800 MM, He MeHee 10% u3 Hux, (a npu Harpyske Oosiee 500 kH - Bce
CBaM) JIOJDKHBI OBITH 3aIIPOEKTUPOBAHBI C apMaTypHBIMH KapKacaMH, OCHAIICHHBIMHU CIICIHAIBHO MPEIYCMOTPECHHBIMU TPYOKaMHu, 00eCIeYMBAIOIIMMU
BO3MOYKHOCTh KOHTPOJISI CIUTOLITHOCTH U IPOYHOCTH OETOHA CBAWHBIX CTBOJIOB HEPA3PYIIAIOIIMMHU METOIAMH.

7.6 OCOOEHHOCTU NPOEKTUPOBAHUA CBaNHbIX (hyHOAMEHTOB NMPU PEKOHCTPYKLMWN 30aHUA U COOPYKEHUN

7.6.1 Ilpumenenue cBalHBIX (QYHIAMEHTOB MPU PEKOHCTPYKIMHM 3[JaHUI U COOpPYKEHUH Hambolee Ienecoo0pa3sHO MpU 3HAUYUTEITHHOM
YBEITMYCHUHU HArpy3KH Ha OCHOBAHWE U MIPU HAIMYUU B OCHOBAHUU CJIa0BIX TPYHTOB.

st cBaifHBIX (YHOAMEHTOB MOTYT OBITh HCHOJB30BaHbI 3a0WBHBIC, BIABIMUBACMbIC, OYpPOWHBEKIIMOHHBIE M JPYrWe BUABI CBail IpH
COOTBETCTBYIOLIIEM 0OOCHOBAaHUM.

7.6.2 CgaiiHble (hyHIaMEHTHI IPU PEKOHCTPYKIIMU 3JaHUHA U COOPYKEHUH ClielyeT IPOEKTUPOBATh B COOTBETCTBUH C TPEOOBAHUSAMM HACTOSILErO
nozpasaena u mnozapasnenoB 7.1-7.4. HcxonHsle naHHbIE Ui NPOEKTUPOBAHUS IMOMHMO YKa3aHHbIX B 4.1 JOJDKHBI COJEp)KaTh PE3yJbTaTbl
o0clie1oBaHMsl OCHOBAHUH, (YHAAMEHTOB U KOHCTPYKIIMHA PEKOHCTPYMPYEMOTo 3/1aHus, a corjaacHo 5.14-5.17 B yCloBUsAX CyLIECTBYIOLIEH 3aCTpOHKN
TaKKe 37JaHUN U COOPYKEHUM, TOTAIA0NINX B 30HY BIUsHUs pekoHCTpyKiuu (cm. TOCT P 53778).

7.6.3 HKeHepHO-TEOJIOTHYECKIE M3BICKAHUS U PEKOHCTPYKIUH JOJDKHBI MTPOBOJUTHCS B COOTBETCTBUU C TPEOOBAaHUSMH paslena 5 u ¢
Y4ETOM JOTIOJHUTENBHBIX YKa3aHuil pazaenos 9-13 nacrosimero CII.

7.6.4 B npoekTax peKOHCTPYKIIMU OCHOBAaHMM M (YHIAMEHTOB 3/1aHUN U COOPYKEHHUH JOJKHBI MPUHUMAThCA TaKWe PELeHMsI, IPU KOTOPBIX
MaKCHMaJIbHO HCIOJIb3YIOTCS CYLIECTBYIOIINE KOHCTPYKIMU (YHIAMEHTOB U HECyIIasi ClIOCOOHOCTh IPYHTOB.

7.6.5 OyHnaMeHTHl U3 3a0MBHBIX CBa, TPOEKTHUPYEMBIE ISl PEKOHCTPYKIIMU B YCIOBUSX CYIIECTBYIOIIEH 3aCTPOMKH, TOJHKHBI TIPOBEPSATHCS Ha
0€30MacHOCTh 10 YCJIOBUSM JAMHAMHUYECKUX BO3JCHCTBUH Ha KOHCTPYKUHUH OJM3KOPACIIONOKEHHBIX 3AaHUH M COOPYXEHMH B COOTBETCTBUU C

TpeboBaHusIMH 4.8, a Tak)Ke Ha OE30MaCHOCTH M0 YCIIOBHIO CMEIICHUS TPYHTA BOKPYT MOTPY’KaeMbIX CBaH.

be3onacHoe 1o yCIIOBHSIM AMHAMUYECKHUX BO3JIECUCTBUM PACCTOSHHE ', M, OT MOIPYKaeMbIX CBAall J0 3JaHUI WIH COOPYKEHUMH, KaK MPaBUJIO,
JOJDKHO Ha3HA4aTbCs HE MEHee 25 M.

7.6.6 Eciin paccrostnue * 0T OMMKaWIIMX MOTPY)KaeMbIX CBail MeHbIE 25 M, JAOMYCTUMBIE 0€30MacHbIe PACCTOSHUS CIEIyeT YCTaHaBIMBATb



UCXO/A U3 YCIOBUS, YTOOBI CKOPOCTh BEPTHKANBHBIX KojeOaHUil (yHIameHTa ¥, em/c, Ha paccTosiHUM # OT NOrpyXKaeMOM CBau HE IpeBbIIIana
MPEAEIIBHO JOIMYCTUMOI'O 3HAYEHUS JJI1 JAHHOTO 3/1aHUsI WM COOPYKEHHMsI, KOTOPOE JIOJKHO YCTAHABIMBATHCA B 3aBUCHUMOCTU OT KOHCTPYKTHBHBIX
0COOEHHOCTEH 3/1aHUsI WIN COOPYKEHHSI M KaTerOPHM UX COCTOSHUS. [ 31aHuil, HaXOASIUXCSA B yIOBIETBOPUTEIHLHOM COCTOSIHUM, MPH 3a0MBKE
CBail MOJIOTaMH JOIYCTUMBbIE 3HAUEHUSI CKOpPOCTEel KojeOaHui MOTyT OBITh ompeserneHsl 1mo Tabnume 18. B HeoOXoauMbIX cilydasix, B TOM YUCIe TpU
BUOPOTIOTPYKEHUU CBail, TOMyCTUMBbIE O€30MacHbIE PACCTOSHUS JOJDKHBI YTOUHSATHCS HAa OCHOBE MHCTPYMEHTAIBHBIX MCCIIEJAOBAHHMMA MapaMeTpoB
Kose0aHuil TPyHTa U COOPYKEHUN TP MPOOHOM MOTPYKEHUH CBAA.

[Tpumeuanue - YMeHbIICHUE HETATUBHOTO JMHAMUYECKOTO BO3JACHCTBHSI OT 3a0MBKH CBail Ha CYIIECTBYIONIUE 3/IaHUSI U COOPYKEHHUS BO3ZMOXKHO
MyTeM TMOTrPY)KEHUs CBail B JIMJEpHbIE CKBAXXUHBI, IPUMEHEHHEM THUIPOMOJIOTOB C OOJBIION Maccod MX yIapHOW YacTHU MPU MaJol BBICOTE ee
oIbeMa, BUOPOTIOTPYKEHUS U JIp.

Tabmuua 7.18

KoHcrpykuuu 3nanmii u JlomycTuMble CKOPOCTH KOJe0aHuid, CM/C, TIPU TPYHTAX
COOPYKECHUU OCHOBaHUs
ITeckn
IIJIOTHBIE cpenHei PBIXIIBIE
IJIOTHOCTH

I'muaucteie PYHTBI IIPpU TOKA3ATECJIC TCKYYCCTU

<05 0541 %075 L 20,75

MOHOJIUTHBIE XKEJIE300€TOHHBIE U 45 3,0 1,0
KapKacHbIC co CTAILHBIM
KapKacom




KapkacHble ¢ paMHBIM KapKacom 3,0 1,5 0,5
U3 MOHOJIUTHOTO JKeJIe300eToHa

Kupnnunsie 0JI0YHBIE u 2,0 15 0,4
MaHeIbHbIE

3Ha4YeHHS CKOPOCTU KOJIeOaHM ¥, em/c, 3nanuii u COOPY)KCHHI BBIYUCIISIOT IO (hopMyJie

V=2mad (7.46)

rac ®u & COOTBCTCTBCHHO aMINIUTy/la U 4aCTOTa KOJ'IC63HHI>1, OIIPCACIIACMBIC DKCIICPHUMCHTAJILHO IIPpH HpO6HOI71 3a0MBKe CBaii.

7.6.7 B ciydasix Korja nmpuMeHEHHe 3a0MBHBIX CBall BOJM3M CYIIECTBYIONIMX 3/IaHUN M COOPY>KEHHH OKa3bIBAETCSI HEBO3MOXKHBIM IO YCIOBHUIO
JUHAMUYECKHUX BO3/IEHCTBHUIA, OHU MOTYT OBITh 3aMEHEHBI Ha BJIaBIIMBAaEMbIE CBaH, MOIPyXKaeMble ClIeUaTbHBIMU CBACB/IaBIMBAIOIIMMHI YCTAHOBKAM U
WJIM C TIOMOUIBIO TOMKPATOB.

MuHuMaIbHO HCO6XO,Z[I/IMOC ycuime F , KH, JIJIs BAABIIMBAHMS CBail AOITYCKACTCA ONIPCACIIATD 110 (I)OpMy.]'Ie

F,Z[e T = KO:‘)(I)(I)HHHGHT yCHOBI/H/I paGOTBI, HpI/IHI/IMaeMBII/I HpI/I CKOpOCTI/I HOpr)KeHI/Iﬂ cBan HO 3 M/MI/IH paBHBIM 1,2,

F
4 - Hecymas cnocoGHOCTh CBaU MPHU Pas3INUYHBIX IyOMHAX ee TOrPYyKEeHHUs B TPYHTOBBIX YCIOBUAX yd4acTKa CTPOUTEIbCTRA, KH.

[Tpu npuMeHeHUH BIABIMBAHUS CBail Ui YCUJIEHHMS OCHOBAaHUN PEKOHCTPYHPYEMBIX 3JaHUM UX (yHIAMEHThl U MOJA3€MHbIE KOHCTPYKIIMU
JIOJTKHBI OBITH IIPOBEPEHBI HA BO3MOXKHOCTb BOCIIPUATHS YCHIIHS BIABIHBAHUS & U B CTydae HEOOXOIMMOCTH YCHIICHBI.

7.6.8 B cinyvasx mpuMeHeHHs OYpOBBIX CBail NMPH PEKOHCTPYKIUHM 3AaHUN M COOPYKEHHH HEOOXOIWMO IMPOBECTH OIICHKY BO3MOXKHOU IPH
YCTPOMCTBE TaKUX CBail TEXHOJOIMUYECKON OCAJIKU, KOTOPask MOXKET BbI3BAaTh OCAAKY OJIM3KO PacIoIOKEHHBIX (YyHIAMEHTOB, a TaKXkKe MPETyCMOTPETh
MEPONPUATHS 10 YMEHBIIEHUIO TEXHOJIOIMUYECKON OCaZKH, B TOM YUCIIE U 33 CUET UCIOJIb30BaHUS CTAHKOB, OCHAILICHHBIX NHBEHTAPHBIMU 00CaAHBIMU



TpyOamu.

7.6.9 [lpu ycunenuun cBailHBIX (YHAAMEHTOB PEKOHCTPYHPYEMBIX 3AaHUU IMyTEM MOJBEACHUS JOTOJHUTEIBHBIX CBail MO CYIIECTBYIOIIUE
POCTBEPKH IOCIETHHUE JOJKHBI NIPOBEPSATHCA HA MPOYHOCTh B CBA3M C U3MEHEHHMEM HArpy3oK M MeCT UX NpuiIokeHus. B ciyuae HemocraTodHOMN
MPOYHOCTH POCTBEPKOB HEOOXOAMMO MPOEKTUPOBATH UX YCUIICHHE.

7.6.10 JlonmonHUTENBHBIE OCAZKU OCHOBAHUN PEKOHCTPYUPYEMBIX 3/1aHUHM M COOPY)KEHUH, BBI3BAHHBIE PEKOHCTPYKIMEH, HE JOJDKHBI MTPEBHIIIATH
IPEJENbHBIX JONOIHUTENIBHBIX 3HAYEHNH, KOTOPbIE CIIENyeT YCTaHABIUBATh B COOTBETCTBUU C TPEOOBAHUSAMM CIELUAIBHBIX TEXHUYECKUX YCIOBUI B
3aBUCUMOCTH OT YPOBHSI OTBETCTBEHHOCTH KaK CaMOTO COOPYXCHHS M KaTEerOPUU COCTOSIHWS €r0 KOHCTPYKIHH, TaKk M MPUMBIKAIONIMX K HEMY
00BEKTOB OKPYKAIOIICH 3aCTPOUKH.

7.6.11 BeiOop Tuna cBau, Marepuaia U METOJ1a €€ yCTAaHOBKH CJIEYET POU3BOJUTD C YUETOM:

IPYHTOBBIX U THPOT€OJOTMUECKUX YCIOBUI Ha IUIOIIAJKE, BKJIIOYas IPUCYTCTBUE MIIM BO3MOXKHOCTD IIPUCYTCTBUS NMPEMSATCTBUN B OCHOBAaHUH;

HalpsDKEHUH B CBae MU €€ yCTaHOBKE;

BO3MOYKHOCTH COXPAHEHUs U IPOBEPKU LIEJIOCTHOCTU CBaU IIPU YCTAaHOBKE;

BJIMSIHUS METO/A U TTOCIIEA0BATEIbHOCTH YCTAHOBKY CBail Ha y)K€ YCTAHOBJIEHHBIE U Ha IPUMBIKAIOIIUE COOPY>KEHUSI 1 KOMMYHUKAIIH;

JIOITYCKOB, B MpeJieNax KOTOPBIX CBas MOXKET OBITh HAJIS)KHO YCTAHOBJIEHA C YUETOM TEXHOJIOTHYECKUX OCAJI0K;

pa3pyLIUTENbHBIX XUMUUYECKHX BO3/IEHCTBHI B OCHOBAHUU;

BO3MOYXHOCTH CBSI3M Pa3JINYHBIX TOPU30HTOB MOA3EMHBIX BOJ;

IPy30I0IbEMHBIX U TPAHCIIOPTHBIX OTEPALUi CO CBAsIMU;

BJIMSIHUSL YCTPOICTBA CBail Ha coceHUE 3/1aHusl.

7.6.12 Ilpu paccMOTpeHHUH MEepPEeYHCICHHbIX B 7.6.5-7.6.11 BonpocoB cienyet o0paTuTh 0co000€ BHUMAHUE HA CIEAYIOIINE MOMEHTHI:

MNEpEeMCIICHUS U BI/I6paI_II/II/I COCEIHMX 3HaHMI npu YCTpOﬁCTBC CBaﬁ;

I/ICHOHBB}/CMHﬁ THIT MOJIOTA UJIA BHGpaTopa;



JUHAMHUYCCKUC HAIIPSAXKCHUA B CBAC IIPU 3&6I/IBK6;

IIpu YCTpOﬁCTBe 6ypOBBIX CBaﬁ, AJIs1 KOTOPBIX HCIIOJIB3YHOTCA KUJAKOCTH BHYTPU CKBAKUHBI, HeO6XOI[I/IMO moAACPKUBATh AABJICHUC KUAKOCTU
Ha YPOBHC, O6CCH€‘-II/IBaIOH_IeM YCTOI;'I‘-II/IBOCTB CTCHOK CKBAXMWHBI U HCKIIIOYAI0IIEM BO3MOKHOCTh BOBHUKHOBCHHA T'HAPOPA3PLIBOB,

OYMCTKA JTHA, @ MHOTJIa U CTBOJIA CKBAYKMHBI OT LIJTaMa, OCOOCHHO MPH UX HAIOJHEHUH OCHTOHUTOBBIM PAaCTBOPOM;
MECTHasi HEYCTOMYMBOCTb CTBOJIA CKBAXHHBI PU OETOHUPOBAHHMH, YTO MOXKET IIPUBECTH K MOMAJaHHUIO TPYHTA B TEJIO CBaH;
I0T1aJJaHUE TPYHTA U BOJIbI B TEJIO HAOMBHBIX CBAall M BO3MOYKHOE HApPYLIEHUE CHIPOT0 OETOHA TOTOKOM BOJIbL;

BJIMSTHAE HEBOJOHACHIIIEHHBIX CIOEB TMIECKAa BOKPYT CBaH, KOTOPBIE OTOMPAIOT BOY U3 OETOHA;

3aMeUIsIoNIee JEHCTBIE XUMUYECKUX BELIECTB, COAEPIKALLUXCS B TPYHTE U TPYHTOBOM BOJIE;

YIUIOTHEHHUE I'PYHTA U BOZHUKHOBEHHE TIOPOBOIO JAaBJICHUS IIPU YCTPOMCTBE CBAll BHITECHEHUS,

HapyIlIeHWe TPyHTa IpU OypeHUU CKBaXXUH IS CBail.

8 TpebGoBaHUsA K KOHCTPYMPOBaHMIO CBalHbIX (hyHAAMEHTOB
8.1 Cpaiinbie (hyHIaMEHTHI B 3aBUCIMOCTH OT JACMCTBYIOIINX HATPY30K CIEAYyeT MPOSKTUPOBAThH B BUJIE:
a) OAMHOYHBIX CBAM - O] OTJEIBHO CTOSIINE OMOPHI;

0) CBalfHBIX JICHT - MOJ CTEHBI 3aHUN U COOPYXKEHUH Mpu mepenade Ha GpyHAAMEHT pacrlpeelIeHHBbIX M0 AJUHE HArpy30K C PacrojOKEHUEM
CBail B OJINH, JIBa U 00JIeE PSIOB;

B) CBailHBIX KYCTOB - IMOJl KOJIOHHBI C PAcIoOJIO)KEHHWEM CBall B IJIJaHE HA y4acTKe KBaJpPaTHOM, MPSAMOYTOJBHOM, TpaneuenJalbHON U JIpYrux
hopm;

I') CIUIOIIHOTO CBAalfHOTO MOJI - MOJ TSDKEJIBIE COOPYKEHHsI CO CBasiMH, PAaCIOJIOKEHHBIMH MOJ] BCEM COOPYXEHHEM U OOBEIWHEHHBIMH
CIUIOIIHBIM POCTBEPKOM, MOJ0IIBa KOTOPOTO pa3MelieHa Ha TpyHTe (OeTOHHON MOJITOTOBKE);

1) CBAalfHO-TUTUTHOTO (PyHIaMEHTA.



8.2 B 3aBUCHMOCTH OT KOHCTPYKIMHU 3JaHUA IPUMCHAIOT JICHTOYHBIC POCTBEPKH, POCTBEPKHU CTAKAHHOI'O THUIIA U IINIMTHBIC POCTBEPKU.

8.3 JlenTOouHBIE POCTBEPKH MPHUMEHSIOT, KaK MpaBUJIO, AJS 3AaHUN ¢ Hecymumu cteHamu. llupuHa pocTBepka 3aBUCHT OT 4HMCia CBail B
MONEPEYHOM CEYEHUH U OT HIUPHUHBI HECYIIIEH CTEHBI.

3HaueHUe CBeca POCTBEPKA OT IPAHU CBAM JOJKHO IPUHUMATBCS C YUETOM JIOIYCKAEMbIX OTKJIOHEHUH CBail.

BricoTy poctBepka onpenensor pacuetoM B coorBeTcTBHU c0 CIT 63.13330. PocTBepK pacCUnTHIBAIOT KAK JKEI€300€TOHHYIO MHOTOIPOJIETHYIO
O0asiky. ApMHpOBaHHE POCTBEPKA MPOU3BOJAMTCS MPOCTPAHCTBEHHBIMU apMaTypHBIMH KapKacaMmH, Kak IpaBuio, u3 apMatypsl kiacca A-IIT (A400).
Jlnist pocTBepKa MPUMEHSIOT, KaK IMPaBUIIo, OETOH Kilacca mo mpoyHoctu B>15. PocTBepk ykimaapiBatoT 0 OETOHHOM MOATOTOBKE Kitacca B7,5.

8.4 POCTBepKI/I CTaKaHHOI'o THIla, COCTOAIIHNE H3 IUIMTHOM YacTH U IIOAKOJICHHUKA - CTaKaHHOU YaCTHu, NPUMCHAKOT B 3JaHUAX CO C60pHI)IM
’KeJIe300€ TOHHBIM KapKaCoOM.

Pa3smepsl pocTBepKa B I1aHe JOJKHBI IPUHUMATHCS KpaTHBIMU 30 cM, a 1o BbIcoTe - 15 cM. KOHCTpYKTHBHYIO BBICOTY pOCTBEpKa Ha3HAYAIOT Ha
40 cMm Oomplie rIyOMHBI cTakaHa. PocTBepK paccuMThIBalOT Ha M3rMO (IUIMTHAS 4acTh, CTaKaHHAs 4acTb) M HAa IPOAABIMBaHUE (IPOAABIIMBAHUE
KOJIOHHBI U YrJoBOW cBau) B coorBercTBUM ¢ TpeOoBaHusimMu CII 63.13330. ApmupoBaHuEe pOCTBEpKa MPOU3BOIAT IIOCKUMHU CETKaMH (ILTUTHAS
4acTh) U MPOCTPAHCTBEHHBIMU KapKacaMu (CTEHKH CTaKaHa).

8.5 lnst TSOKENbIX 3MaHUN M COOPYXKEHHH NMPUMEHSIOT, KaK MpPaBUiIo, OOJbIIEpa3MEpHbIE TUTMTHBIE POCTBEPKHU. [IpH 3TOM BBICOTY TUIMTHOTO
POCTBEpKA ONPENENSIOT U3 pacyeTa BO3MOKHOCTH BOCIIPUATHS UM MONEPEUHBIX CHUJI (IT0 pacyeTy Ha MpoIaBIHBaHUE).

[InuTHBIE pOCTBEPKH apMHUPYIOT BEPXHMMH W HIDKHUMH CETKaMH W3 apMarypbl, KOTOpbIE YKJIAJIbIBAIOT HAa MOJJICP)KUBAIOIIUE KapKAachl.
BonwiepasmepHbie MINTHBIE POCTBEPKU U3TOTABIMBAIOT U3 OETOHA, YKJIAIBIBAEMOT0 Ha OETOHHYIO MOATOTOBKY.

8.6 IIpu pa3zpaboTke mMpoekTa cBalHBIX ()YHJAMEHTOB HEOOXOANMO YUHUTHIBATH CIEIYIONINE JAHHBIC: KOHCTPYKTHBHYIO CXEMY MPOEKTHPYEMOTO
3M@HUST MM COOPYXEHHMS; pa3Mepbl HECYIIMX KOHCTPYKLUMH M MaTepuai, U3 KOTOPOTO OHM IPOEKTUPYIOTCSA; Haluyhue U rabapuThl psiioM
PacroI0KEHHBIX 3arTyOJIEHHBIX TOMEIEHUH 3/JaHHsI UIIM COOPYKEHUS U UX (PYHAAMEHTOB; Harpy3KH Ha QYHIAMEHT OT CTPOUTENIbHBIX KOHCTPYKIIHU i}
pa3MelleHre TEXHOJIOIHYeCKOro 000pyioBaHHs M Harpy3KH, IepeaBaeMble OT HETO Ha CTPOUTENIbHBIE KOHCTPYKIIMU M TIOJbI, a TaKXKe TpeOOoBaHUs K
npeieIbHbIM 0CaIKaM U KpeHaM CTPOUTENIbHBIX KOHCTPYKUUN U (yHIAMEHTOB 10 000pyI0BaHHUE.

8.7 Uucrno cBail B pyHIaMEHTEe W UX pa3Mephl CIeayeT Ha3HAYaTh U3 YCIOBUS MaKCHMAJILHOTO HMCIIOJB30BAHMS IMPOYHOCTH MaTepHajia CBal W
TPYHTOB OCHOBAHHS TMPH pacueTHOW Harpys3ke, IOMYCKaeMOHl Ha CBaro, C Y4Y€TOM JOMYCTHUMBIX MEperpy3oK KpailHMX cBail B ¢yHIaMeHTEe B
COOTBETCTBHUH C TpeboBanusmu 7.1.11.



Bb160p KOHCTPYKLIMU U pa3MEpoB CBail JTOJDKEH OCYIIECTBIATHCSA C YUYETOM 3HAYCHUH M HalpaBlICHHs JEHCTBHS Harpy30K Ha (pyHIAMEHTHI, a
TaK)K€ TEXHOJIOTUU CTPOUTENBCTBA 31aHUSL U COOPYKECHHUS.

[Tpu pa3Meniennu cBail B MjaHe HEOOXOAMMO CTPEMUTHCA K MUHUMAJIBHOMY YMCIY MX B CBAMHBIX KyCTaxX WJIM K MaKCUMajibHO BO3MOXHOMY
Iary cBaii B JICHTax, TOOMBasICh HAUOOJIBIIETO MCIIOIH30BAHMSI PUHATON B IPOEKTE HECYIIEH CIIOCOOHOCTH CBaid.

8.8 CompsixeHrie CBallHOTO pOCTBEPKA CO CBAsIMH JIOMYCKAETCS IPEyCMAaTPUBATh KaK CBOOOTHO OMHUPAIONITUMCS, TaK U KECTKUM.

CB00OOIHOE ONIMpaHUE POCTBEPKA HAa CBAaW JOJDKHO YUMTBIBATBCS B pacyerax YCJIOBHO KakK ILIAPHUPHOE CONPSIKEHUE U NP MOHOJIUTHBIX
POCTBEpKAX JIOJKHO BBIMOJHATHCS MTyTEM 3aJICJIKH T'OJIOBBI CBau B POCTBEPK Ha ri1yOouHy 5-10 cM.

Kectkoe conpsikeHrne CBAHHOTO POCTBEPKA CO CBAsIMH CIIEAYET NMPEAyCMaTpPUBATh B Cydae, KOrjaa:
a) CTBOJIBI CBail pacmoyiaratoTcs B cabbIX rpyHTax (PhIXJIBIX MecKaX, TTMHUCTBIX TPYHTaX TeKy4eld KOHCUCTEHIINH, Wiax, Topdax u T.IL.);

0) B MecTe COMpsDKEHUs CXKUMAIOIIas Harpy3ka, repeiaBaeMasi Ha CBalo, IPUIIOKEHA K HEll ¢ AKCLIEHTPUCUTETOM, BBIXOSIINM 32 Mpeeibl ee
sipa CEUCHMS;

B) Ha CBAal0 JIEWCTBYIOT TNOPU3OHTAJIbHBIE HArpy3KH, 3HAUEHUs NEPEMEUICHHH OT KOTOPBIX MpPU CBOOOJHOM ONMpPAHUM OKa3bIBAlOTCs Oolee
MPEACIBHBIX IS IPOCKTUPYEMOTO 31aHUS UIIA COOPYKEHHUS:

) B GyHJAMEHTE UMEIOTCS HAKJIOHHbIE WM BEPTUKAJIbHBIE COCTaBHBIE CBaH;

1) cBau paboTalOT Ha BBIAECPTUBAIOLINE HATPY3KH.

8.9 XKectkoe conpskeHHe xKeae300eTOHHBIX CBaif C MOHOJUTHBIM KeJIe300€TOHHBIM POCTBEPKOM CIIEYET MPeayCMaTpUBaTh C 33JIeJIKOM roJI0BbI
CBau B POCTBEPK Ha INIyOMHY, COOTBETCTBYIOLIYIO JUIMHE aHKEPOBKU apMaTypbl, UJIU C 3a/I€JKOH B POCTBEPK BBIIYCKOB apMaTyphl Ha JJIUHY HUX
aHKepoBKU B cooTBeTcTBUU ¢ TpeboBanusiMu CIT 63.13330. Jlns >kecTKOW 3a/€]KU B TOJOBE NMPEIBAPUTENBHO HANPSHKEHHBIX CBail JOJDKEH OBITh

MPEyCMOTPEH HEHAMNPSITAEMbI apMaTypPHBIN KapKac, UCIIOIb3yEeMbIi B JaJIbHEUIIIEM B KAU€CTBE aHKEPHON apMaTyphl.

HOHYCKaeTCH TAaKXE JKCECTKOC COIPSKCHHUE C IMOMOMIBIO CBAPKH 3aKJIaJHBIX CTAJIBHBIX 3JICMCHTOB IIpHU YCIIOBHU obecrieueHus Tpe6yeM0171
IIPOYHOCTH.

[Ipumeyanus

1 AHkepoBKa pocTBepKa U CBaif, pabOTalOUIMX Ha BbIJEPrUBaoNIUe HArpy3ku (cM. 8.81), JOIKHA MpeaycMaTpUBATHCS C 3a7ETKOM apMarypsl



CBaif B pOCTBEpK Ha IIyOUHY, ONIpeIeNIIEMYIO pacueTOM Ha BbIIEpPTUBaHUE.

2 [lpu ycuneHnHn OCHOBAaHUH CYIIECTBYIOIUX (PYHIAMEHTOB C MIOMOIIbI0 OYPOMHBEKIIMOHHBIX CBail JUIMHA 33JIeNIKU CBail B (PyHAAMEHT JOJDKHA
IIPUHUMATHCA 10 PACUYETy WIM HA3HAYAThCsl KOHCTPYKTUBHO PaBHOM ISITH AMaMeTpaM cBad (P HEBO3MOKHOCTH BBIIIOJIHEHHUS 3TOTO YCIIOBHS ClIEAYyeT
IIpelycMaTpuBaTh CO3/1aHNE YIIUPEHHUS CTBOJIA CBAU B MECTE €€ IIPUMBIKAHUS K POCTBEPKY).

3 IIpu xecTko#l 3alenke CBail MyTeM 3aBEACHHS MX CTBOJA B POCTBEPK NOCIETHHI JOJDKEH OBITh PACCUMTaH Ha MPOJABIMBAHUE C YYETOM
KOHCTPYKTHUBHOTO PELLICHMSI TAKOM 3aJeIIKH.

8.10 XKectkoe coequHeHHE CBail co COOPHBIM POCTBEPKOM JIOJDKHO OOECIEYMBATBHCS C NMPUMEHEHHEM KOJIOKOJI000pa3HBIX OrosoBKoB. Ilpu
cOOpHOM POCTBEPKE J0IMYCKACTCs TaKXkKe 3aMOHOJIMYMBAHKE CBall B ClIELIMAIbHO MPEAYCMOTPEHHbBIE B POCTBEPKE OTBEPCTHUSI.

8.11 CBau B KycTe BHELIEHTPEHHO Harpy>K€HHOro ()yHJaMeHTa ClieAyeT pa3MellaTh TaKUM 00pa3oM, YTOObI paBHOJEHCTBYIOIIAs MOCTOSIHHBIX
Harpy30K, IeHCTBYIOMMX HA (YHIAMEHT, MPOXO/IHJIAa BO3MOXKHO OJIMIKE K IEHTPY TSHKECTH IJIaHa CBAii.

8.12 JInst BoCTIpHSITHS BEPTUKAIBHBIX HAarpy30K W MOMEHTOB, a TaK)Xe TOPH3OHTAJIBHBIX HArpy3ok (B 3aBHCHMOCTH OT WX 3HA4YCHUS H
HampaBJIeHUs) JOMYyCKAeTCs MPeAyCMaTpUBaTh COYETaHUE BEPTUKAJIbHBIX, HAKIIOHHBIX U KO3JIOBBIX CBaM.

8.13 PaccrostHue MCKAY OCIAMHU BUCAYUX 3a0MBHBIX H BIABJIMBAaE€MbIX CBall IOJKHO ObITh HEe MeHee 3 d (r):[e d . AUaMCTp KpPYyrjioro Win
CTOPOHA KBaJApPaTHOI' 0, UJIN OoJIbIIast CTOPOHA IPAMOYT'OJIbHOT'O MOIIEPEUHOTO CCUCHUS CTBOJIA CBaI/I), a CBail-CTOEK - HE MEHEe 1,5 d .

PaccrosiHue B CBETY MeXy CTBOJIaMU OypOBBIX, HAOUBHBIX CBail U CBaii-000JI0UEK, a TAKXKE MEXy CKBAXMHAMU CBai-CTOJI00B TOJIKHO OBITH HE
MmeHee 1,0 M, a paccrosiHHEe MeXAy OypOMHBEKIIMOHHBIMHU CBAasIMHM B OCSIX - HE MEHEe TPeX UX AUAMETPOB; PACCTOSHUE B CBETY MEXKIY YIIUPEHUSIMU
IIPU YCTPOMCTBE UX B TBEPABIX U MOIYTBEPABIX MNIMHUCTBIX TpyHTaX - 0,5 M, B IpYrUX AMCIEPCHBIX IpyHTax - 1,0 M.

PaccrosiHre MeXy HAKJIOHHBIMA WJIM MEXIY HAKJIOHHBIMH U BEPTHUKAJIbHBIMM CBasIMU B YPOBHE IOJOLIBBI POCTBEpPKA CIENYET INPUHUMATh
UCXOJS U3 KOHCTPYKTHUBHBIX OCOOEHHOCTEH (PYHIAMEHTOB M OOECIeUeHHUs UX HaJEKHOCTU 3ariyOJeHHs] B TPYHT, apMUPOBaHUS U OETOHUPOBAHMS
pOCTBEpKa.

8.14 Bri6op AnuHBI CBaif TOJHKEH NMPOU3BOAMTHCS B 3aBUCHMMOCTH OT I'PYHTOBBIX YCJIOBHH CTPOMTEIBHOH IUIOIIAIKH, YPOBHS PACIOIOKEHUS
MOJIOIIBBI POCTBEPKA C yYETOM BO3MOXHOCTEH HMEIOLIETocsi 00OpyAOBaHUS ISl yCTPOMCTBA CBaHBIX (pyHAameHToB. HipkHMI KOHell cBaif, Kak
MPaBUJIO, CIIEAYeT 3arityOJisiTh B MPOYHBIE T'PYHTHI, Ipope3as Oojee ciaOble HAIUIACTOBAHUS TPYHTOB, IPU ITOM 3ariyOsieHue 3a0MBHBIX CBail B
TPYHTBI, IPUHATHIE 32 OCHOBAHUE, JIOJDKHO OBITh: B KPYMHOOOJOMOYHBIE, TPABEIUCThIE, KPYIIHbIE MECUYaHble W TIIMHUCTBIE TPYHTHI C IOKa3aTeleM

it o
TEKy4eCTH L s 0,1 - me menee 0,5 M, a B pyrue IucrepcHble TPYHTH - He MeHee 1,0 M. OnmpaHue HIKHUX KOHIIOB CBAail HA PBIXJIbIC TIECKH H
TJIMHUCTBIC TPYHTHI TEKy4el KOHCUCTCHLIUU HE TOITYCKAETCS.



B npoekre ¢pyHImamMeHTOB U3 OypOBBIX M HAOMBHBIX CBail, KaK MPaBUJIO, JOJDKHBI MPETyCMATPUBATHCS KOHTPOJIBHBIC CTATHUYECKUE HCITBITAHUS
CBa.

8.15 I'myOuny 3a10KeHus MOAOIIBEI CBAfHOTO POCTBEPKA CIIEAyeT HA3HAYATh B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX PEIICHUH MOJ3EMHON YacTH
3/1aHUsl WIA COOPY)KEHMsI (HAIMYUS MOJBajla, TEXHUYECKOTO IMOAMOJbs) U MPOEKTa IIAHUPOBKHU TEPPUTOPUM (CPE3KOM MM MOJCHIIKOMN), a TaKke
BBICOTBI POCTBEPKA, OIPEAEIIEMON PACUETOM.

[Tpu cTpouTenbCTBE HA MYYUHUCTBIX I'PYHTaX HEOOXOAUMMO IpeAycMaTpuBaTh MEPHI, NPEAOTBPAILAIOIINE WIM YMEHBIIAIOIINE BIUSHUE CHII
MOPO3HOTO IIy4€HHsI TPYHTa HAa CBaHBII POCTBEPK.

Pacuet cBaliHBIX ()yHJaMEHTOB IO YCTOMUMBOCTU U MIPOYHOCTU HA BO3ICHCTBUE CHIJI MOPO3HOI'O IIyYEHUs PEKOMEHYETCsI BBIIIOJIHATH COIJIACHO
npuinoxenuro K.

Jns GyHIaMEHTOB MOCTOB IOJIOIIBY POCTBEPKA CIEAYET PAcCIONiaraTh BBINIEC WIIM HIDKE MOBEPXHOCTH aKBAaTOPHH, €€ JHA WM IOBEPXHOCTH
TpYHTa MPU YCIOBUH 00ECTIIEUeHHUsI pacueTHOM Hecylel CTOCOOHOCTH U AOJITOBEYHOCTH (YHIAMEHTOB HCXO/S U3 MECTHBIX KIIMMAaTUYECKUX YCIJIOBUH,
0co0EHHOCTEH KOHCTPYKIMHU (PyHIaMEHTOB, oOecrieueH s TpeOOBaHUI CyIOXOJICTBA U JIECOCIIaBa, HAICKHOCTH Mep 1Mo 3((HEeKTUBHON 3aIIUTe CBAM
OT HEONAarompusATHOTO BO3ACUCTBUS 3HAKONEPEMEHHBIX TEMIEpPaTyp Cpelbl, JEA0X0[a, MUCTHPAIOUIEr0 BO3IACHCTBHS MNEPEMEIIAIOIINXCS AOHHBIX
OTJIOKEHUH U IPYyTuX (HaKTOPOB.

8.16 B paiioHax co cpemHell TeMmrepaTrypoil Bo3ayxa HamOoliee XOJOTHOW MATHAHEBKH HMke MUHYC 40 °C mist ¢pyHIaMEHTOB MOCTOB B 30HE
BO3/ICUCTBUSl 3HAKONEPEMEHHBIX TEMIIEpaTyp CleqyeT NPUMEHSTh CBal W CBAaU-CTOJIOBI CIUIOIIHOTO CEYEHHs C 3alUTHBIM clioeM OeToHa (10
MOBEPXHOCTU paboueil apmarypbl) He MeHee 5 cM. B paiionax ¢ temmeparypoil Bo3ayxa Beimie MuHyc 40 °C nomyckaercs BHE aKBaTOpPHU
MCIOJIb30BaTh CBaM CIUIOIIHOTO CEYEHHUs, TIOJIbIE CBaM U CBA-000JIOUKH C 3alIUTHBIM CJI0eM OeTOHA He MeHee 3 CM IpH YCIOBUH OCYIIECTBICHUS MEp
0 MpeAO0TBPAIlEHNI0 00pa30BaHusl B HUX TPEIIMH. B 30He nepeMeHHOro ypoBHsI IOCTOSSHHBIX BOJOTOKOB HE CIeAyeT MPUMEHATh OypOHAaOUBHBIE CBaU
1 3aI0JJHEHHbIE OETOHOM CBAaU-000JI0UKH.

Jnist 6ypoHaOMBHBIX cBail (yHAaMEHTOB MOCTOB 3allIUTHBIN Ci10i OeToHa ToMkeH ObITh He MeHee 10 cm.

B 30He BO3IEHCTBUS NOJOKUTENBHBIX TeMIleparyp (He meHee ueM Ha 0,5 M HM)KE YpOBHS CE€30HHOIO NPOMEP3aHMs TPyHTa WIN IOJOILIBBI
JIEASTHOTO TOKPOBA) MOYKHO MPUMEHSTh CBaU JHOOBIX BHIOB 0€3 OrpaHUYeHHH 110 YCIOBUIO MOPO30CTOMKOCTH OETOHA.

8.17 Ilpu pa3paboTke MpoeKTa CBaWHBIX (PYHIaMEHTOB HEOOXOIMMO YYHTHIBATH BO3MOXKHOCTH TOABeMa (BBITOpPA) MOBEPXHOCTH TPYHTA TIPU
3a0MBKe CBald, KOTOPBIH, KaK MPaBUIIO0, MOXKET MPOUCXOANUTH B CIydasX:

a) mjiaonrazika CTpouTeJIbCTBA CJI0KCHA INIMHUCTBIMHA I'PYHTAMU MSATKOIUIACTUYHOM U TCKy‘iGHH&CTH‘-IHOfI KOHCHUCTEHIIUM MW BOJOHACBIIICHHBIMUI



ObIICBATBIMHU U MCIIKUMMU IICCKAMMU,
0) morpy>xeHue cBail MpoOU3BOJUTCS CO JHA KOTJIOBAHA;

B) KOHCTPYKIIMSI CBaifHOrO (pyHIaMEHTa NMpPUHATA B BUJIE CBAHOTO MOJS MM CBAWHBIX KYCTOB IPH PACCTOSIHUM MEXKIY WX KpPaWHUMH CBasMHU
meHee 9 M.

C €IHECC 3HAYCHUEC ITOAbEMA ITOBEPXHOCTHU Ta A M, CII€AYET OIIPCACIIATD I10 (DOPMYIIC
> 2

bk 1A, 6.1)

rae % - ko9 ULEEHT, IPUHUMAEMbIii paBHBIM 0,6 IIPH CTEIICHH BIAKHOCTH rpynra 6onee 0,9;
¥ . 3
P - 00bEM BCEX CBai, MOTPY’KAaeMbIX B TPYHT, M ;

A TUTOIIA b TIOTPYKEHHS CBald MITH IIJIOINA/b JHA KOTJIOBaHA, M
8.18 ApmupoBanue 0ypoHaOMBHBIX, OYpOCEKYIIMXCS U OYpPOMHBEKIIMOHHBIX CBall CIEyeT BBIIOJIHATh OOBEMHBIMHU KapKacaMH, /Ul CO3/1aHUs
KECTKOCTH KOTOPBIX HMX MPOJOJIbHBIE apMaTypHBIE CTEP)KHU JOJDKHBI OBITH COCJMHEHBI HE TOJNBKO XOMYTaMH, HO WM TPYOUYaTBIMH KOJBIIAMH,
YCTAHOBJICHHBIMHM Ha CBapKe MO JUIMHE KapKaca Ha PacCTOSHUU HE pEeXe YeM depe3 IATh ero JUaMeTpoB (HO He yale 4eMm udepe3 2 M). B memsax
o0ecTieYeHUsI 3alUTHOTO CIIosi O€TOHA MEXIy TPYHTOM M apMaTypPHBIMH CTEP)KHSIMHU KapKaca IMOCIEIHUN JOJDKEH OBITh OCHAIIEH (UKCATOpaMu, a
TaKkXke KpecTOOOpa3HbIMM aHKEpaMH, YCTAaHOBJICHHBIMHM B HIDKHEM KOHIIE Kapkaca JJIsi MCKIIOYEHHsS BO3MOXHOCTH €ro MoJbeMa MpU H3BJICYEHUU
o0cagHbIX TPYO.

8.19 B cRaifHbIX (pyHIaMEHTax W3 JACPEBSHHBIX CTHIKOBAHHBIX I10 JJIMHE CBail CTHIKM OpeBEH MM OPYChEB JOJDKHBI BBITIOJIHATHCS BIIPUTHIK C
NEePEeKPHITUEM METAIUTMYECKUMH HaKJIaJKaMy Win narpyokamu. CTBIKM B MAaKETHBIX CBasX JOJDKHBI OBITh PacloIOKeHbl Bpa3z0EKKy Ha PacCTOSHUU

OJIMH OT Pyroro He mexee 1,5 m.

8.20 IIpu KOHCTPYHPOBAHUH CBAWHBIX ()YHIaMEHTOB HEOOXOIMMO YUUTHIBATh JOMOHUTEIbHBIE TPeOOBaHUs pa3aenos 7, 9-14.

9 Oco6eHHOCTU NPOEKTUPOBaHUSA CBaWHbIX (PyHAAMEHTOB B NPOCaAOYHbIX FPyHTaxX

9.1 Ilpu MHKXEHEPHO-TEOJOTUIYECKIX U3BICKAHUSX Ha CTPOUTENBHBIX IMJIOMIAKaX, CIOKEHHBIX MPOCATOYHBIMUA TPYHTAMH, CIEAYET OMpPEIesTh
THTT TPYHTOBBIX YCJIIOBHM IO MPOCATOYHOCTH C YKA3aHHUEM YACTHBIX W MAKCHMAJIbHBIX BO3MOXKHBIX 3HAYEHUW MPOCAJKUA TPYHTOB OT COOCTBEHHOTO
Beca (MpH MOJICHINKAX - C YI€TOM Beca MOCHIIKH).



Hapsiny ¢ 6ypeHuem ckBaxuH HEOOXOAUMO MPeayCcMaTpUBATh MIPOXOJIKY IIyp(oB ¢ 0TOOPOM MOHOJIUTOB IPyHTA.

ITpu n3ydeHun Ha 3acTpauBacMON TEPPUTOPUU THIPOrEOJIOTMYECKOr0 PEKMMA IOI3EMHBIX BOJ M IPOTHO3UPOBAHUM €TI0 MU3MEHEHUsS IIpU
CTPOMTENBCTBE U IKCIUTyaTallUM 3/aHUN U COOPYKEHMHM HEOOXOIMMO MPOTHO3UPOBATH BO3MOXKHOCTh 3aMauMBaHMsI TPYHTOB B pe3yibTaTe JEHCTBUS
pa3nuyHbIX (PAKTOPOB.

DU3MKO-MEXaHUYECKUE, B TOM YHUCJIE IPOYHOCTHBIE U JIeOpMaLlMOHHbIE, XapaKTEPUCTUKH MIPOCAIOUYHBIX TPYHTOB JIOJDKHBI ONPEAETATHCS IS
COCTOSIHUS IPUPOJHON BIaKHOCTH U IIPU IOJHOM BOJOHACHIIIEHUH. OTHOCUTENBHYIO IIPOCAJ0YHOCTh TPYHTOB CIIEYET ONPEAEIATh B YCIOBUAX UX
3aMayuBaHUs BOJOHM, KOTOpas IO TEMIIEpaType M XHMHYECKMM IPUMECAM COOTBETCTBYET LHUPKYJIUPYIOIIEH B HMH)KEHEPHBIX CETAX Kak
IIPOEKTUPYEMOT0 00BEKTA, TAK U 3/1aHUH (COOPYKEHUI), paclONI0KEHHBIX Ha IPUMBIKAIOILEH K HEMY TEPPUTOPHUH.

9.2 [Ipu MpOEKTUPOBAaHUM CBAMHBIX (YHIaMEHTOB B TPYHTOBBIX YyCiOBHUsX Il Tuma mo mpocagoyHOCTH ¢ BO3MOXKHOW MPOCAAKON T'PYHTOB OT
coOcTBeHHOro Beca cBbime 30 cM cienyeT, Kak MpaBUiIo, IpeaycMaTpuBaTh MEPONPUATHS IO epeBOly I'pyHTOBBIX yciaoBui II Tuna B I Tun myrem
Cpe3KH TpYHTa WJIN YIJIOTHEHHS MPEIBAPUTEIBbHBIM 3aMaulBaHUEM, 3aMaYlBAHUEM CO B3PHIBOM, TJIYOMHHBIM YIUIOTHEHHEM T'PYHTOBBIMHU CBAassMH U
JAPYTUMH METOJaMH. YKa3aHHbIE CIIOCOOBI JOJKHBI 00ecHeunBaTh YCTpaHEHUE MPOCAIKU I'PYHTOBOM TONIIM OT €e COOCTBEHHOro Beca B Mpejenax
IUIONIAIM, 3aHUMAEMOM 31aHUEM WIIA COOPYKCHUEM, U Ha PACCTOSHUHU, PABHOM II0JIOBHHE IPOCAT0YHOM TONIU BOKPYT HETO.

9.3 Cpaiinble (yHIaMEHTHl Ha TEPPUTOPHUAX C MPOCATOYHBIMU TPYHTAMHU IPH BO3MOXXHOCTH 3aMauyMBaHUs TPYHTOB CIIEAYET NPUMEHSTH B
cllyyasiX, KOT/la BO3MOXKHA IPOpE3Ka CBasMHU BCEX CIIOEB IMPOCAJOYHBIX I'PYHTOB, NMPOYHOCTHBIE U JIe(OpMALMOHHbIE XAPAKTEPUCTHKH KOTOPBIX
CHWKAIOTCA IPU 3aMAYMBAHUH.

Hmxune KOHIIBI cBai JOJIXKHBI OBITH 331"J'[y6J'I€HBI, KakK IMpaBHJIO, B CKAJIbHBIC I'PYHTHI, IICCKU IIJIOTHBIC U Cpejj[Hel\/JI IIJIOTHOCTH, INTIMHUCTBIC I'PYHTHI
C IMOKAa3aTeJICM TCKYYCCTHU B BOJOHACBIIICHHOM COCTOSHUU:

A 0,6 /U1 Bcex BUIOB CBaif B TPYHTOBBIX YCIOBUSX | THITA;

. . Eg &
A 0,4 s 3a0MBHBIX CBail 1 A 0,2 U1 GYpOHAOUBHBIX CBaif Iy~ & “u g rpyHTOBBIX ycnoBusx [l tuna;

. 4 . . 48 g
A 0,2 i 3a0uBHBIX cBail u s 0 mis GypoHaGMBHEIX cBaii mpu € = "% p rpynToBmIX ycnoBusx Il tuma (rme -2 - mpocanka ot
COOCTBEHHOTO Beca IPYHTA C YI€TOM MOJICHIITKH WU IPYTOil MPUTPY3KH €TI0 TIOBEPXHOCTH).

3arny0OsieHre cBail B yKa3aHHbIE TPYHTBI JIOJDKHO Ha3HAuyaThCS IO pacyeTy IyTeM IPOBEPKH YCIOBHS, YTO OCaJKa CBal HE IPEBBICUT

Sy

MpelebHyI0 OCaaKy ¥, W yclloBUSI oOecrieueHus TpeOyeMmoil Hecylield crnocoOHocTH cBau. IIpu 3TOM mpuHHMAarOT HauOOJbIIee U3 MOTYyYEHHBIX



3HAa4YCeHUH 3ariayOJIeHHsI CBau.
IIpumeyanus

1 Ecnu mpope3ka yka3aHHBIX TPYHTOB B KOHKPETHBIX CIy4asX KOHOMHYECKH HEIelecooOpasHa, TO B TPYHTOBBIX YycioBusx | Tuma mo
MPOCaIOYHOCTH i 37aHui U coopykeHuid Il m III ypoBHEH OTBETCTBEHHOCTH JOITYCKAaeTCs YCTPOMCTBO cBail (KpoMme cBaii-000JI0YEK) C

3aray0JeHneM HIDKHUX KOHIIOB HE MEHEe YyeM Ha | M B CJIOM IpyHTa ¢ OTHOCUTEIBHOM MPOCAT0YHOCTHIO e 0,02 (npu naBnenuu He menee 300 klla
¥ HE MCHEE JaBIICHUS, COOTBETCTBYIOIIECTO JABJICHUIO OT COOCTBEHHOI'O BECa TPYHTA M HArPy3KH HA €r0 MOBEPXHOCTH) MPH YCIOBUH, YTO B ITOM
ciydae oOecreuyMBaeTcs Hecylash CIoCOOHOCTh CBail, a CyMMapHbIE 3HAUYE€HHUS BO3MOXKHBIX IPOCAZAOK U OCAJOK OCHOBAHHUS HE MPEBBIIIAIOT
MpEACIbHBIX 3HAUYCHUM MJIs 3JaHUSI U COOPYXKEHHS MPU HEPAaBHOMEPHOM 3aMauyuMBaHUM TPpyHTOB. [Ipu sTOoM nomxkHa OBITH OoOecrieueHa Hecylas
CHOCOOHOCTH CBail U CBaHBIX ()YHIAMEHTOB, 2 BO3MOXKHbBIE HEOIMMYCTUMbIE OCAJIKU U MPOCAJAKH TPYHTOB JTOJKHBI OBITH UCKIIIOYCHBI IPUMEHEHUEM
JOTIOTHUTEIBHBIX MEPOTIPUATHA.

2 CBan-KOJIOHHBI OJJHOATAXHBIX 34aHui 111 ypOBHS OTBETCTBEHHOCTH B TPYHTOBBIX YCIOBHAX | THIIa momyckaeTcsi onupaTh HIDKHUMH KOHIIAMHU

g 2 .
Ha rpyHTHI ¢ - 0,02, ecu HecyIas CIIOCOOHOCTh CBaii MOATBEPsKIeHA UCHILITAHUSIMH.

9.4 B cnyyae ecnu 1O pe3ysbTaTaM HHXCHEPHBIX HM3BICKAHWH YCTAHOBJICHO, YTO MOTPY)KEHHE 3a0MBHBIX CBail B INPOCAZAOYHBIC TPYHTHI
3aTPY/AHEHO, B MPOEKTE JODKHO OBITh MPEAYCMOTPEHO YCTPOMCTBO JHMJIEPHBIX CKBAXXMH, AUAMETP KOTOPHIX B TPYHTOBBIX ycloBUAX | Tuma cienyer
HazHayaTh MeHee AuameTpa cedeHus cBau (10 50 Mm), a B rpyHTOBBIX yciioBusix Il tuna - paBHbIM eMy uian MeHee (10 50 mm). B mocneanem ciydae
riyOMHa JUJIEPHBIX CKBAKUH HE JIOJKHA MPEBBIIIATH TONIIUHY POCAT0YHOTO OT 3aMaylBaHUS CJIOS TPYHTA.

9.5 Pacuer HCCYH_ICI\/'I CIIOCOOHOCTH CBaﬁ, MNPUMCHACMBIX B I'PYHTOBLIX YCIOBUAX I THIIA, CIICAYCT NPOU3BOAUTL B COOTBETCTBUU C YKAa3aHUAMU

noapasaciia 72 u MIPUITOKCHUSA Ec Y4€TOM TOI'0, YTO COIIPOTHUBJICHUA T'PYHTOB I10J HUXHHUMU KOHIAMHU R 1 Ha OOKOBOI IOBEPXHOCTU f! CBan

(Tabmumpr 7.2, 7.3 u 7.8), KOd(UIHEHT NPONOPIHOHANEHOCTH 4 (cM. punoxenne B), Moayms nedopmarmu £ | yrom BHyTpennero Tpenus * u
YIEJIBbHOE CLEIJICHUE “ JOJKHBI ONPEIeIAThCS:

a) IIpyU IIOJJHOM BOAOHACBIIICHWU T'PyHTA, €CJIIM BO3MOXKHO 3aMauMBAHUC T'PYHTA, IIPpHU 3TOM PACUCTHBIC TaOJIMYHEIE XapaKTCPUCTHUKU CIICAYCT
MIPUHUMATH IPU TOKA3aTCJIC TCKYUCCTHU, ONIPCACTIACMOM I10 (bopMyJIe

ey,

P
IL =—T'S

WLTYe (9.1)



rae € - kod(pPUIMEeHT MOPUCTOCTH TPYHTA MPUPOIHON INIOTHOCTH;

= 3 3
T yJEIbHBIN BEC BOIBI, Tw 710 kH/m (1 te/m™);

. 3 3
L yIENbHBIN BeC TBEpAbIX yacTuil, KH/M™~ (Tc/M™);

k. kod(urmenT, npuHUMaeMbIid paBHbIM: 1,0 - 11 cyneceid, 0,9 - 17151 CyrJIMHKOB U TJIHH;

I <

H
¢ ) WL BJIQXKHOCTHU I'PYHTA Ha I'paHUINC pacKaTblBaHUA U TECKYYCCTH, JOJMW €AUHHLBI; IIPY 3HAYCHUN 0,4, IMOJIYYCHHOM IIpHU PaCyETE I10

dbopmyne (9.1), ans cynecelt U CyrlIMHKOB i1 cienyer npuHUMaTh paBHbIM 0.4;

W W W
0) mpu BiIaXHOCTH ¥ U TOKazaresje TEKy4eCTH i1 IpyHTa B IPUPOTHOM COCTOSIHMM (KOT/a F mpuHUMaeTcs  F ), eclM 3aMadydBaHHUE
IPYHTa HEBO3MOXKHO.

9.6 [Ipy HaNMMUMU JOCTATOYHOTO MJISi CTATHCTUYECKOW 0OpabOTKM oObeMa TMOJEBBIX OINpPENeIeHUH MPOYHOCTHBIX U J1e(OpPMAIMOHHBIX
XapaKTepUCTUK TPYHTOB pacyeT Hecyled crnocoOHoctu cBail B ycinoBusx | m Il TMHOB mO mpocagoyHOCTH PEKOMEHIYyeTCsl NPOM3BOJIUTH B
cootBeTcTBUH ¢ npuiokeHrneM E. Hecymasi criocoOHOCTH CBail B BBIIITAMIIOBAHHOM JIOKE, IIPUMEHSIEMBIX B TPYHTOBBIX YCIOBUSX | THma, momkHa

Ha3HA4YaThCsl B COOTBETCTBUU C TpeOoBaHUsAMHU 7.2.4 Kak JJisi 3a0UBHBIX CBal C HAKJIOHHBIMU TPAaHSIMH TPU i o ¢opmye (9.1).

9.7 Hecymryto crmocoOHOCTh CBaif, MPUMEHSEMBIX B TPYHTOBBIX YCIOBHX | THMa, 1O pe3ynbTaTaM MX CTaTHUYECKUX MCIBITAHHUH, MPOBEJICHHBIX C
JIOKAJIbHBIM 3aMauyMBaHHEM TpyHTa B mpezaenax Bceil miuuHbl cBau coriacHo ['OCT 5686, cienyeT ompenensiTh B COOTBETCTBHM C TPeOOBaHUSMU
noapazzaena 7.3.

B rpyHTOBBIX yCnoBHAX | TMma Npu HaJIM4YMM OMNBITA CTPOUTENBCTBA HA 3aCTPAMBAEMOW TEPPUTOPUU M PE3YNIBTATOB PAHEE BBINOJIHEHHBIX
CTaTUYECKUX UCIBITAHUN CBall B aHAJIOTMYHBIX YCIOBUAX UCIBITAHUSA CBAl JOIYCKACTCS HE IPOU3BOIUTD.

He AOIYCKACTCA ONPCACIIATH HCCYIYTO CIIOCOOHOCTB CBaii M CBaI\/JI-OGOJ'IO‘{CK, YCTpanBaCMbIX B IIPOCAJOYHBIX I'PYHTAX, 1O JaHHBIM PC3YJIbTATOB
X AWHAMHUYCCKUX I/ICHBITaHHf'I, a TaKKe ONpEACIATH PACUCTHBIC COMPOTHUBJICHUA MPOCAJOYHBIX T'PYHTOB IIOA HMXHUM KOHIOM M Ha OOKOBOI
MOBCPXHOCTHU CBAW IO JAHHLIM PC3YJIbTATOB IMOJICBBIX HCIIBITAHUI 3TUX I'PYHTOB ITUHAMHWYCCKUM 30HAUPOBAHUCM.

Crarndeckoe 30HAUPOBAHUC NOITYCKACTCA IPUMCHATD:

HUKE TPAHULIBI IPOCAJ0YHOM TOJIIIHN - P BBIOOpE CIOEB TPYHTA JUIsl ONMPAHUsS CBAll U JJISl ONPEJIEICHUS paCUeTHBIX CONPOTUBIECHUHN TPYHTOB

f! .

T10/T HUSKHUM KOHIIOM 4 1 Ha GOKOBOIA MOBEPXHOCTH CBanu !



B I'PYHTOBBIX YCJIIOBUAX I Tuma - AJId OIIPECACIICHUS PACUCTHBIX COHpOTI/IBJIeHI/Iﬁ 3aMOYCHHBIX IMPOCAAOYHBIX I'PYHTOB IO HUKHUM KOHIIOM R u

f! .

Ha OOKOBOH IMOBEPXHOCTH CBau “'!;

B TPYHTOBBIX ycioBusix Il Tma - mpu ompeneieHuHu OTPUIATeIbHOW CHIIBI TPEHHS MPOCAIOYHBIX TPYHTOB Ha OOKOBOWM MOBEPXHOCTH CBau B
cooTBeTcTBUH C 9.10.

9.8 [lomumo cBaii, yka3aHHBIX B paszzeiie 6, cleayeT TakkKe MPUMEHSATh HAaOMBHBIC KEJI€300€TOHHBIE CBaH, YCTpaWBaeMble B MPOOYpPEHHBIX

CKBa)XMHAX C 3a00eM, YIUIOTHEHHBIM BTPaMOOBBIBaHHEM IIeOHS Ha TIIyOMHY He MeHee 3 d (roe d . JMaMeTp CKBA)XUHBI), JTHOO YCTPOMCTBOM
3a0MBHOM TSITHI KOHUYECKOH (POPMEI.

9.9 Cau mo Hecymeil ciocOOHOCTH TPYHTOB OCHOBAHUS B TPYHTOBBIX YCJIOBUsX Il THIa cieqyeT paccuuThIBaTh C YUETOM CHII OTPUIATEIHLHOTO
TPEHUsS UCXOId U3 YCIOBUSA

Yp
0+d _Tan
Tae (9.2)

N

Trac M. pacucCTHasd Harpyska, KH, Ha OJJHY CBaro;

F
4 - gecymas coco6HOCTh cBau, KH, onpenensemas B coorseTcTBuH ¢ 9.11;
Ye Y0 Ml koo uumentsy, mpurnMaemele mo 7.1.11;
. g
Yo K02 UIUEHT yca0BHil pabOTHI CBaM, 3HAYEHHE KOTOPOrO NMPUHMMAIOT B 3aBUCHMOCTH OT BO3MOKHOTO 3HAYEHHMS MPOCAIKM TpyHTa =

Sg 228, ¥, =

S5 7T Ye T - - . s Sg Y, .
pu ScMm 0; mpu 0,8; U1 MPOMEXKYTOUHBIX 3HAUEHUU “S{ FeonpenensroT HHTEPIOIALNEH;

F
" - oTpHUIIaTeNbHASA CHJIA TPEHHUS, ONpeiesiseMasi B COOTBETCTBHH € 9.10.

[Ipumeuanus

B
1 3nauenue " ciemyer ompeneisATh, KaK IMPaBWIO, A MOJHOCTHIO BOJIOHACHIIIEHHOTO TPyHTa (MIPH BO3MOXKHOM 3aMayMBaHUU TPYHTOB
CBEpXY).



N+E
2 1o mpouHoCTH MaTepuasa cBau JOJIKHBI ObITh PACCUMTAHBI HA HATPY3KY n.

A A . . .
9.10 OtpunarenbHy0 CHIIy TPEHHS ~ " B BOJOHACBHIIICHHBIX T'PYHTaX M ~ " B TPyHTaxX NPUPOJHOM BIAXHOCTH, NEHCTBYIOIIYI0 Ha OOKOBOU

. .k .
TIOBEPXHOCTH CBau, KH, NPUHMMAIOT paBHOW HAMOOJIBIIEMY MPENETLHOMY CONPOTHBIECHHIO CBAW JUIMHOM ' ! 1O MCHBITAHMAM BBIIEPrUBAOIIEHT
Harpy3koi corsiacHo ['OCT 5686 cOOTBETCTBEHHO B BOJOHACHILIEHHBIX IPYHTaX U IPYHTaX MPUPOJHON BIAKHOCTH.

. B
Jlo ipoBeieH s UCIIBITAHHI HA BBIJICPTUBAHUE 3HAYCHHUE ~ " JIOMYCKAETCS ONPECIsTh:
a) o ¢popmyie

hsl
Py =ul ik
a , (9.3)

. A
rae ¥ - mepuMerp, M, ydacTKa CTBOJIA CBau JJIMHON 3 ;

h o
sl - pacuernas rayOuHa, M, 0 KOTOPOI MPOM3BOJUTCA CyMMMpOBAaHHE CHUI GOKOBOIO TPEHHS MPOCENAIOIIMX CIOEB PYHTa, HPUHHMAeMast
paBHO# TIyOMHE, TJe 3HaYeHHE MPOCAIKU TPYHTA OT JEHCTBHsS COOCTBEHHOTO Beca, OINpeeieHHOe B cOOTBeTCTBUM ¢ TpeboBanusimu CII 22.13330,
PaBHO HaMMEHbBIIEMY 3HAYEHUIO JOMYCTHMOMH AehopMaluy OCHOBAHUS 3/IaHHUS;

T .
! - pacueTHOE CompoTUBIICHHE, K[1a, onpenensemoe o Gopmyiie

0.5
Hars Hy
¢ = 1+ —
Ty = S0gtger teor, 2y Hy (9.4)
3/1eCh £. AKCTIEPUMEHTAIBHBIN TTapaMeTp, XapaKTEPU3 VIO OOKOBOE JaBlieHHE HAa KOHTAKTE CBa C TPYHTOM;

M
MAEE - gapOoubllee 3HaYeHNE TIOPUCTOCTH NMPOCAT0UYHBIX TPYHTOB, MpUHIUMaeMoe paBHbIM 0,55;

. :
! - MOPUCTOCTH ¥ -TO CJI0S TPYHTA B JOJISAX €IUHUIIBL;



! - IyOMHA PacIONOKEHHUS CEPETMHBI PACUETHOTO * -TO CJIOsI TPYHTa, M;

fy 1w

a
££ - BepTUKAJIbHOE HANpsHKEHUE OT COOCTBEHHOTO Beca BOJIOHACHILIICHHOTO IpyHTa, Klla;

®Iu ©1- pacueTHble 3HAYCHMS YI7Ia BHYTPEHHETO TPEHHUS, TPAJL., M YIEIBHOTO CLEIUICHHs, © -I'0 ClIoA IPYHTa, ONpPEIeseMble B COOTBETCTBHH C
I'OCT 12248 no meToay KOHCOJIMAUPOBAHHOTO JPEHUPOBAHHOIO CPE3a;

. : .
T* TOJIIIKMHA, M, I-ro cios MMpOCaJO04YHOI'0 I'pyHTA, OCCAAOMICTO IIPU 3aMaYNBAHUH U COIIPHUKACAKOIICTOCA C OOKOBOM IMOBCPXHOCTBLIO CBAU;

. k
0) 110 pe3ynbTaTaM CTaTHYECKOTO 30HAMPOBAHMS BOJOHACBHIIIEHHBIX TPYHTOB M TPYHTOB IIPUPOJHOM BIaKHOCTH HA PACUETHYIO IIIyOUHY 5 B
COOTBETCTBHH C Iojpazaesiom 7.3.

7 .
9.11 Hecymyro crmoco6nocts * @ , kH, cBaii B rpyHTOBBIX ycioBusaX Il Tuma mo mpocamodHOCTH, pabOTAIOIMX HAa CKUMAIONIYI0 HAarpysKy,
CIIEAYET ONPEAEIATh:
a) M0 pe3yJbTaTaM CTaTHUECKUX MCIBITAaHUN CBall C JIOKAJIbHBIM 3aMauyMBaHUEM - KaK Pa3HOCTh MEXIY HECylel cocoOHOCThIO CBail [UIMHOM

. . . A
{ na BJIABJIMBAIOILYI0 HArpy3Ky M HeECYyIIed CMOCOOHOCTBIO CBail JUIMHOH % Ha BBIIEPIUBAOIIYI0 HArPy3Ky; B HEOOXOMMMBIX CIydasX CIIELyeT
IpelycMaTpuBaTh MPOBEACHHUE UCIIBITAHUN TEH30METPUUECKHUX CBall (C Ompe/iesieHneM yCuiauil 1 feopMauii B CEUEHUSX CBan);

h
6) pacuceToOM B COOTBETCTBUU C YKA3AHUAIMU 958 YCJIOBHUSAX IMOJIHOT'O BOAOHACBIIICHHUA 'PYHTOB B IIpCCiIaX CJIIOCB I'PYHTA HUKE FJ'Iy6I/IHI:>I sl .

9.12 [IpoBeneHne CTaTMYECKUX MCHBITAaHWN cBail B rpyHTax Il TMma mo mpocaJoyHOCTH SBJISETCS 00s3aTENbHBIM MPH OTCYTCTBHU (POHIOBBIX
MaTepUajIoB M0 TAKUM HCIIBITAHUSIM.

9.13 JInst 0co00 OTBETCTBEHHBIX COOPY)KEHUIH W TMpPH MAaCCOBOHM 3acTpoiike B pailOHaX C HEM3YYEHHBIMH TPYHTOBBIMH YCIIOBHSIMH CIIEITYET
MPOU3BO/IUTh UCIBITAaHHUS CBAil ¢ JATUTEIbHBIM 3aMaYyMBAaHMEM OCHOBAHUS JIO TOJIHOTO MPOSIBJICHUS MPOCATAOK MO pa3pabOTaHHOM mporpamme ajs
KOHKPETHBIX YCJIOBHH.

9.14 Ecniu Ha GOKOBO# MOBEPXHOCTH CBaif BO3MOXKHO TOSIBIIEHHE OTPUIATEIBHBIX CHJI TPEHHUS, TO OCAIKy CBalHOTO (pyHIaMEHTa W3 BHCSIYMX
CBail ciieflyeT omnpenessaTh Kak A YCIOBHOro (pyHaaMeHTa (moapaszaen 7.4), HO MpH MOJCUYETe HArpy30K JOJDKHBI ObITh 100aBICHBI OTPHUIIATENIbHBIE



CHJIBI TPEHUS, olpeaesieHHble o ¢popmyse (9.3) nmpu nepumerpe ¥, M, paBHOM NEpUMETPY POCTBEPKaA B MPeAEIax €ro BbICOThI U MO MEPUMETPY KycTa
10 HAPYKHBIM IPaHsAM CBaM.

9.15 Ompenienienne HEPAaBHOMEPHOCTH OCAJOK CBaHBIX (YHJAMEHTOB B IPOCAJOYHBIX TPyHTaX /s pacdyera KOHCTPYKIMHA 3HaHUNA H
COOPY)KEHHUH JOJDKHO MPOM3BOAMTHCS C YYETOM IMPOTHO3UPYEMBIX M3MEHEHUH T'HIPOTeOJOTHYECKUX YCIOBHH IUIOMIAAM 3aCTPOMKH W BO3MOYKHBIX
HanOosiee HeOIArONPHUATHBIX BUA M PACIOI0KEHUS UCTOYHUKA 3aMauyUuBaHMs TI0 OTHOIIEHUIO K PACCYUTHIBAEMOMY (PYHJIaMEHTY WM COOPYXECHHIO B
LEJIOM.

9.16 IIpumeHnenue cBaifHBIX (PYHIaMEHTOB HE UCKIIOYAET HEOOXOJAUMOCTH BBIIOJIHEHHS BOJIO3AIIUTHBIX MeponpusiTuil. IIpu 3TOM B rpyHTOBBIX
ycnoBusx Il Tuna nmo npocagoyHOCTH 10JIKHA OBITh TaKXe MPEelyCMOTPEHA pa3pe3Ka 3JaHui 0CaJJOUYHBIMU IIBaMHU Ha OJOKH MPOCTON KOH(PUTypaLuu.
B 1mpou3BOACTBEHHBIX 3JaHHMAX TPOMBINUICHHBIX MPEINPUATHH, OO0OpYIOBAHHBIX KpaHAMH, KpPOME TOTO, JOJDKHBI OBITh TPETYCMOTPEHBI
KOHCTPYKTUBHBIE MEpOIpPUATHUS, OOECHeuuBaroliie BO3MOKHOCTh PUXTOBKHM MOJKPAHOBBIX IyTell Ha YIBOCHHOE 3HAYEHHE PACUETHOH Ocaiku
CBaifHBIX ()YHJaMEHTOB, HO HE MEHEE IOJIOBHUHBI MPOCAIKH TPYHTAa OT COOCTBEHHOTO Beca. B ciydasx kornma cBaifHbIN ()yHIAMEHT HE HCKIIOYaeT
nedopmanuy KOHCTPYKLUN U KpeHbl 3/1aHuil (COOpYyXeHUM), IPEeBbIIAOIINe BEIUYUHBI, JONYCTUMbIE HOPMaMH, 3/1aHUS U COOPY>KEHUS JIOMYyCKAaeTCs
IIPOEKTUPOBATh C YYETOM MEPONPUATUM, CHMXKAIOLIMX HEPAaBHOMEPHYIO MX OCAJKy M YCTPAHAIIIHMX UX KPEHBI, B TOM YHUCJIE C NPUMEHEHHEM
BBIPAaBHUBAHHS.

9.17 Ilpu npocaakax rpyHTa oT coOCTBEHHOro Beca Oosiee 30 cM ciieayeT yuuThIBaTh BO3MOKHOCTh FOPU30OHTAJIBHBIX ME€pPEMEIEHUI CBalfHBIX
(yH1aMEHTOB, MTOMNA/IAl0IIUX B MPEAEIIbl KPUBOJIMHEWHOM YaCTH MPOCaJOYHON BOPOHKH.

9.18 B rpynTOBBIX ycnoBusix Il Tuma mpu orpenenieHul Harpy3oK, IeHCTBYIOMINX Ha CBaWHBINA (DyHIAMEHT, ClIeyeT yYUTHIBAaTh OTPUIIATEILHBIE
CHJIBI TPEHHUSI, KOTOPbIE MOTYT MOSBIATHCS HA PACHOJIOKEHHBIX BbIIIE MOOUIBBI CBAIfHOTO pocTBEpKa OOKOBBIX MOBEPXHOCTAX 3ariyOJIEHHBIX B TPYHT
4acTeM 3JaHUs UM COOPYKEHHUS.

9.19 Ilpn mpuMEeHEHUHN CBaWHBIX (YHJAaMEHTOB TUIAHUPOBOYHBIE TIOJCHIIIKM TPYHTOB Oosiee | M Ha TEPPUTOPHSIX, CIOKEHHBIX MPOCATOYHBIMU
IPYHTaMH, JOMYCKAIOTCS TOJBKO MPU CIIeHUaTIbHOM 000CHOBaHHH.

9.20 ITpu npoeKTHPOBAHUH CBAIHBIX (PYHIAMEHTOB, yCTPAUBAEMBIX B TPYHTOBBIX ycnoBusx Il Tuma, koo huImeHT Haae)KHOCTH 0 Ha3HAYCHUIO
(7.1.3) HE yUUTHIBAIOT.
10 Oco6eHHOCTU NPOEKTUPOBAHMA CBalHbIX (hyHAAMEHTOB B HabyXxaroLwWmX rpyHTax
10.1 [Ipu pOEKTHUPOBAHWN CBAWHBIX (PYHIAMEHTOB B HAOYXalOUIMX TPYHTAX JOMYCKAETCS MPEIyCMaTPHUBATh KaK TOJHYIO MPOPE3KY CBAsIMH

BCel TONIIM HAOYXAIOUIMX TPYHTOB (C OMUPAHUEM HIDKHUX KOHIIOB HA HEHAOYXarollue TPYHTHI), TaK U YACTUYHYIO MPOPE3KY (C ONMUpPaHUEM HUKHHX
KOHIIOB HETIOCPEJICTBEHHO B TOJIIE HAOYXAIOIIUX TPYHTOB).



10.2 [Ipu pacuete Hecymiell CrOCOOHOCTH cBaif B HaOyXalOIIMX TPYHTaX 3HAYECHHUS PACUETHBIX COMPOTHBIICHUH HaOYyXaloUMX T'PYHTOB IOA

HIDKHAM KOHIIOM ¥ Ha GOKOBOI IIOBEPXHOCTH Ji CBau WJIM CBaU-000JIOUKM PEKOMEHIYETCsl IPUHUMATh Ha OCHOBAHUU PE3YJIbTaTOB CTATUYECKUX
UCHBITAaHUN CBall M CBali-IITaMIIOB B HA0YXAIOIUX IPYHTAX C UX 3aMauyMBaHUEM Ha CTPOMTEIbHOM IUIOLIA/IKEe UM MPHIETAOMUX K Hell TeppUTOPUSIX,
UMEIOLIUX AHAJIOTMUYHble TPyHTHI. [IpuM OTCYTCTBMM pE3yJabTaTOB YKA3aHHBIX CTaTMUECKHUX MCIIBITAHWM pacyeTHOE COINPOTHUBIIEHUE HAaOyXaroUIMX

IPYHTOB IIOJI HMKHHM KOHIIOM % 1 Ha GOKOBOIi IOBEPXHOCTH Ji CBaif U cBaif-000JI0ueK AUAMETPOM MeHee | M JoIycKaeTcsi HpUHUMATh 10 Tabauam

7.2, 7.3 m 7.8 c BBeIeHUEM IOTOJHUTEIHLHOTO Kod(hduimeHTa yciaoBuii paboOThl cBaul B TPYHTE Te 70,5, YYUTHIBAEMOT0 HE3aBHCUMO OT APYTUX
KO3 PHUIUEHTOB yCIOBUI pabOTHI, MPUBEIEHHBIX B Tabnuuax 7.4 u 7.6.

10.3 Ilpu pacuere cBaifHBIX (PyHIaMEHTOB B HAOyXalOMUX TPyHTaX 1o aedopmanmsiM (oapasaen 7.4) JOKEH BBITOIHATHCS TOTIOTHUTEIbHBIH
pacuert 1o ompeeNieHUIo MoAbeMa CBail npu HaO0yXaHWU TPyHTa B COOTBETCTBUU ¢ TpeboBaHusimu 10.4-10.6.

ki . .
10.4 TTogsem ~“*:F | M, 3a0MBHBIX CBaii, MOTPYKEHHBIX B MPEIBAPUTEIHHO MPOOYpEHHBIE JTUACPHBIE CKBAKUHBI, HAOWBHBIX CBail 0€3 yImmpeHus,
a TakXKe cBaii-000J104€eK, He MPOpe3aroIINX Ha0yXaolyt0 30Hy TPYHTOB, CJIEAYET ONPEAEATh 1o Gopmyie

Ry = gy =gy p )2+l o — 0,0001 /el (10.1)

#
rae " - nmogbeM MOBEPXHOCTH HAOYyXarolllero rpyHTa, M;

h . . k =
*W.F - morpeM CJI05 TPYHTA B YPOBHE 3aJI0KEHHUST HIDKHETO KOHIIA CBal (B ciIydae Mpope3Ku HaOyxaromiei 30HbI TpyHTa  “™F  0;

£&, W - xoaddunmentsl, onpenensemple mo Tabmuue 10.1, mpu sToM ¢ 3aBHCHT OT mokasaTens ©, KOTOPEIA XapaKTEpPH3YeT YMEHbIICHHE

-1 -1
nedopmaruu 1o riryouHe MaccuBa MpU HaOyXaHUU TPyHTa M MPUHUMAETCS JJIs HaOyXaromux IIuH: capmarckux - 0,31 M, apanbckux - 0,36 M

-1
XBalbIHCKUX - 0,42 M

Y - mepumerp cBau, m;

. pacucCTHasd HarpyskKa Ha CBaro, KH, ONpCACIICHHAA C KOE)(b(I)I/II_[I/IeHTOM HAaACKHOCTHU 110 HAI'PY3KE Tf 1.

Tao6muma 10.1



H(?ggﬁ;ﬂ Kosqumment £, npu suatennax & Koj(bilgtl:;m
cBam, M ’
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
5 0,59 0,46 0,36 0,29 0,24 1,1
6 0,53 0,40 0,31 0,24 0,19 0,7
7 0,48 0,35 0,26 0,20 0,15 0,5
8 0,44 0,31 0,22 0,17 0,13 0,4
9 0,40 0,27 0,19 0,14 0,11 0,3
10 0,37 0,24 0,17 0,12 0,09 0,2
11 0,34 0,21 0,15 0,10 0,08 0,2
12 0,31 0,19 0,13 0,09 0,07 0,1




. h
HpC,I[GJ'IBHHe 3HA4YCHHUA IMOABbEMA COOPYKEHUHN, a TAKXKEC 3HAUYCHUC MMOABEMA ITOBEPXHOCTHU Ha6yxa10mero I'PYHTa ‘'Y nmogbeMa Clos I'PYHTa B

.
YPOBHE PacCIONIOKEHUS HIKHUX KOHIIOB cBail — “W-F ciemyeT onpenensaTs B cOoTBeTCTBUU ¢ TpeboBanusmu CIT 22.13330.

10.5 [Ipu mpope3ke cBassMH HaOyXalIIUX CIOEB TPYHTA W 3arilyOJICHHMH WX B HEHaOyXarollue TPYHTHI MOIbEM CBAWHOTO (QyHIaMeHTa OyaeT
MPAKTUYECKH UCKITIOUEH MPU COOIOICHUN YCIIOBHS

Yof,
Tk (10.2)

rae & - 1o ke, uto u B hopmyie (10.1);

F . . .
SH - PAaBHOACHUCTBYIOIIAA PACYCTHBIX CHJI MMOABEMA, KH, ACUCTBYIOIIUX Ha OOKOBOI IMOBEPXHOCTU CBau, OMNPCACIIACMAA IO PE3yJibTaTaM HUX
MOJIEBBIX UCIILITAHUI B Ha6yxa}0mnx IpYHTax WA olpeacisieMas ¢ UCIIOJIb30BAHUEM JaHHbBIX Ta6J'II/II_IBI 73 ¢ Y4CeTOM KOB(l)(i)PIL[I/ICHTa HaAgCXHOCTH I10

Harpyske /Ui CHJ1 HaOyxXaHHsI TpyHTa Y12

F .
i - gecymas crmocoGHOCTh yuacTKa cBau, KH, pacronokeHHOro B HeHabyXaloleM IPyHTe, IIPH JeHCTBUM BBIIEPIUBAIONINX HATPY30K;

Yo P Vel 10 ke, uto u B Gopmyne (7.2).

10.6 ITogrem cmaii muamerpom Oosnee 1 M, HE TPOpE3aAOMIUX HAOYXArOIIME CIIOW TPYHTA, JOJDKEH OMNMpenessaThcs Kak i (pyHmamMeHTa Ha
€CTECTBEHHOM OCHOBaHMU B cOOTBeTCTBUHU ¢ TpebGoBaHusmu CII 22.13330. Ilpu 3TOM moabeM cBaMl C YIIMPEHUEM JIOJKEH OMpPENeNsThCs NpU

. F .
JeWCTBUU HArpy3Ku ~ ¥, paBHOMH

o =N+ﬂIVg_st’ (10.3)

e N1 o _ TO ke, 4To 1 B hopmyie (10.2);

3
MI - pacyeTHOE 3HAUEHNE YIEITHHOTO Beca rpyHTa, KH/M ™ ;



r 5 3 y
£ - 00beM IrpyHTa, IPEIATCTBYIONIMNA TOIBEMY CBal, M, U IPUHUMAEMBbI paBHBIM 00BbEMY IPYHTA B IPEJIENIaX PAaCIIUPSIOMIETOCS YCEUEHHOTO

[
KOHYCa BBICOTOM # ¢ HIKHIM (MCHBIIMM) IHAMETPOM, PaBHBIM AHAMETPy yIIHpeHns &, a BepxuuM muamerpom £ — %+ d (3pech # - paccrosue ot
MIPUPOAHOM MOBEPXHOCTH IPYHTA IO CEPEIUHBI YIIUPEHUS CBaN).

10.7 Ilpu mpoekTUpoBaHUU CBAWHBIX ()YHIAMEHTOB B HAOYXarOMIMX TPYHTAX MEXAY MOBEPXHOCTHIO I'PYHTA U HIKHEH IIOCKOCTBIO POCTBEpKA
JOJHKEH OBITH MIPEIyCMOTPEH 3a30p pa3MepOM, PaBHBIM WM 00Jiee MAaKCUMAIBHOTO 3HAYCHHSI ObeMa TPYHTA IIPH €ro HaOyXaHHH.

[Tpu TonmuHe cnost HaOyxaromero rpyata MeHee 12 M omyckaercs ycTpauBaTh POCTBEPK, OMUPAIOIIUNACS HETOCPEICTBEHHO Ha TPYHT, MPU
coomoaenuu ycnosus (10.2).

[Tpu pacnonokeHUu cBail B BUJE KyCTa WJIM CBAWHOTO MOJS MOIBEM CBAilHBIX (YHIAMEHTOB CIIEAyeT PACCUUTHIBATH C YYETOM B3aHMHOTO
BJIMSIHUS CBail.

11 Oco6eHHOCTH NPOEKTUPOBAHNA CBalHbIX (hyHAAMEHTOB Ha nogpabaTbiBaeMbIX TePPUTOPUAX

11.1 llpy mpOEKTUPOBAaHMM CBAWHBIX (YHJAAMEHTOB Ha MOJPa0ATHIBAEMBIX TEPPUTOPHUSIX KpoMe TPeOOBAHWH HACTOSAIIMX HOPM JIOJKHBI
cobmoaarbes Takxe TpedoBanus CII 21.13330; mpu 3TOM Hapsaay ¢ JAHHBIMU WHKCHEPHBIX U3BICKAHUH [T TPOEKTUPOBAHUS CBAlHBIX (PYH/IaMEHTOB
JOJKHBI TAKKe UCII0JIb30BAThCS JaHHbIE TOPHOT€OJIOMUECKUX U3bICKAaHUM U CBEACHMSI 00 0KMIaeMBbIX AepopMalisaX 3eMHON OBEPXHOCTH.

11.2 B 3amanuu Ha TMPOEKTHUPOBAHHME CBAMHBIX (YHJIAMEHTOB Ha MOJPa0OaTHIBAEMBIX TEPPUTOPUSAX TOJDKHBI COMEPKATHCS TOTyYEHHBIE II0
pe3yabTaTaM MapKIIeHaepcKoro pacuera JaHHble 00 0KMJaeMbIX MaKCHUMaJbHbBIX Je(opMaiisax 3eMHOI MOBEPXHOCTH HA Y4aCTKE CTPOUTENILCTBA, B
TOM 4YHCII€ OCEJaHMEe, HAKJIOH, OTHOCUTENIbHbIE TOPU30HTANIbHBIE AeQOpMalli PACTSKEHUSI UM CXKAaTUs, paAnyC KpPUBH3HBI 3€MHOI MOBEPXHOCTH,
BBICOTA YCTYIIA.

11.3 Pacuer cBailHbIX (PyHIAMEHTOB 3AaHUN M COOPYKEHUH, BO3BOJMMBIX Ha MOApPaOaThIBAEMBIX TEPPUTOPHSIX, JOJKEH HMPOU3BOJIUTHCS IO
Mpe/ieIbHBIM COCTOSIHUSIM Ha 0c000€ COYeTaHHWEe Harpy30K, Ha3HayaeMbIX C Y4ETOM BO3JEHCTBUN CO CTOPOHBI ehOpMHUPYEMOTO MpU MOApadOTKe
OCHOBAHUS.

11.4 B 3aBUCHMMOCTH OT XapakTepa COINpPsHKEHUS TOJIOB CBail ¢ POCTBEPKOM M B3aWMOJICHCTBUS (PyH/IaMEHTOB C TPYHTOM OCHOBAHUS B Ipoliecce
pa3BUTHA B HEM TOPU3OHTAIBHBIX JIehopMaliiii OT MOAPaObOTKU TEPPUTOPHH PA3INYAIOT CIAEAYIOUINE CXEMbl CBaHBIX (DYH/IaMEHTOB:

a) )KECTKHE - MIPH JKECTKOM 3aJielIKe TOJIOB CBall B POCTBEPK IyTEM 3aaHKEPHUBAHMSI B HEM BBIMTYCKOB apMaTyphbl CBall MM HENOCPEICTBEHHOMN
3aJIeJIKU B HEM T'OJIOBBI CBAaM B COOTBETCTBUU C TPEOOBAHUSMU, U3TIOKEHHBIMHU B 8.9;



0) moJaTIMBBIC - IPU YCIOBHO-IIAPHUPHOM COIIPSDKEHHH CBaM C POCTBEPKOM, BBIMIOJIHEHHOM ITYTE€M 3aJIeJIKH €€ TOJIOBBI B pocTBEpK Ha 5-10 cm
WJIU COIIPSDKEHUS Yepes LI0B CKOJIbKEHHUS.

11.5 Pacuer cBaiiHbIX ()yHIaMEHTOB U UX OCHOBAHMI Ha MOAPa0ATHIBAEMbIX TEPPUTOPUSIX TOJIKEH MPOU3BOJAUTHCS C YUETOM:
a) U3MEHEeHHUH (PU3MKO-MEXaHMYECKUX CBOMCTB IPYHTOB, BBI3BAHHBIX MOJIPA00OTKOM TEPPUTOPUH, B COOTBETCTBUHU ¢ TpeboBanusmu 11.6;

0) nepepacnpeieeHUsl BEPTUKAIbHBIX HAarpy30K Ha OTAEJIbHBIE CBAaM, BBI3BAHHOI'O HAKJIOHOM, UCKPHUBIIEHHUEM U YCTYIOOOpa30BaHUEM 3E€MHOMH
MOBEPXHOCTH, B COOTBETCTBUU C TpeboBanusimu 11.7;

B) JIONIOJHUTEJIBHBIX HArpy30K B TOPH30OHTAJIBHOW IUIOCKOCTH, BBI3BAHHBIX OTHOCHTEIHHBIMH TOPU3OHTAIBHBIMU JehOpManusMi TPYHTOB
OCHOBaHMSI, B COOTBETCTBUH C TpeOoBaHusMH 11.8.

11.6 Hecymyro crmocoOHOCTh TPYHTa OCHOBAaHHS CBail BCEX BHJIOB Fer , KH, paborapmux Ha CKHMAIOIIYI0 HArpy3Ky, MpU MOAPaOOTKE
TEPPUTOPUU CIIEAYET ONPEACISTH 10 hopMmyIie

F-:r = Yer Fd , (11_1)

roe ‘er - KOA(p(ULMEHT YCIOBHM pabOThl, YUYHUTHIBAIOIIMK H3MEHEHHE (PU3UKO-MEXAaHWYECKUX CBOWCTB TPYHTOB U IepepacipeielieHue
BEPTUKAIbHBIX HArpy30K MpH MOApa0OTKE TEPPUTOPHUH: I CBaii-cTOeK B (hyHIaMEHTaX JIFOObIX 3JaHUM U COOPYKEHU Yer T 1; qist BHCSUNX CBail B

¢byHIaMeHTaxX MOJATIMBBIX 3aHUN U COOPYKEHUM (HallpuMep, OJHOATAXKHBIX KAPKACHBIX C IIAPHUPHBIMU OTIOPAMH) Yer T0,9; s BHCSUMX CBAil B
(¢yHIaMeHTaX XECTKUX 3/1aHUH M COOpYyKeHUll (Hampumep, OeCKapKacHbIX MHOTOATAXKHBIX 3JaHUM C JKECTKHMMM Y3JaMH, CHUJIOCHBIX KOPITYCOB)

Yer _111;
F
4 - gecymas crnocoOHOCTh cBau, KH, ompejeneHHas pacdeToM B COOTBETCTBHM C HOApa3ieloM 7.2 WIM ONpejelieHHas 10 pe3yabTaTaM

MOJIEBBIX MCCJEIOBAaHUM (MCHBITAaHUS CBall AMHAMUYECKOM WJIM CTaTUYECKOW Harpys3koil, 30HAWPOBAHHUE IPYHTOB) B COOTBETCTBUU C TPEOOBaHU IMU
nozpaszzaena 7.3.

[Tpumeuanue - B ciyuae kpyronanaronmx miactoB B ¢opmyne (11.1) ciaenyer Takke yUUTHIBaTh 3aBUCSIIUN OT 3HAYEHHS OTHOCHTEIBHHOM

=1(1+
TOpPU30HTANIBHOH edhopManuu ¥ MM/M, JIOTIONHATEBHEIN KOdQPUIIHEHT Yor = 11 +100z) .

11.7 JomonmHuTENbHBIE BEPTUKATIBHBIC HATPY3KH * AN ya can wim cBan-060104KH 3IaHUM U COOPYKEHUH C )KECTKON KOHCTPYKTUBHOM CXEMOi1



CJICOAYyCT OHNpCACIATL B 3aBUCUMOCTU OT PaCUYCTHBIX 3HaYCHUHN BCPTUKAJIbHBIX nepeMemeHHﬁ CBaI\/JI, BbBI3BAHHBIX HAKJIOHOM, HWCKPUBJICHUCM,
YCTyrIOO6paBOBaHI/IeM 3eMHOM MMOBCPXHOCTH, a TAKIKE Ir'OPU30HTAIIbHBIMU ,Z[e(i)OpMaI_II/IHMI/I I'PYHTOB OCHOBAHMUA ITPpU YCIIOBHAX:

a) cBaliHble ()yHIAMEHTHI M3 BUCAYMX CBAl M MX OCHOBAHMS 3aMEHSIOT B COOTBETCTBUHU C 7.4 yCIOBHBIM (DYHIaMEHTOM Ha €CTECTBEHHOM
OCHOBaHUH;

0) ocHOBaHHE YCJIOBHOTO (yHAaMEHTa NPUHUMAIOT JIMHEHHO JeGOpMUPYEMBIM C TOCTOSHHBIMH 10 JJIMHE 3JaHHS (COOPYKEHUS) WIIH
BBIJICJICHHOTO B HEM OTceKa MoayJieM Aedopmannu u Ko3(h(HUIIMEHTOM MOCTENIHN IPYHTA.

Onpez[eneHI/Ie JOIMOJTHUTECIBbHBIX BEPTUKAJIBHBIX HAI'PY30K ITPOU3BOJAT OTHOCUTEIIBHO HpO,I[OJ'IBHOfI u nonepequﬁ oceit 3JaHuA.
11.8B pacdeTax CBalHBIX q)YHZ[aMeHTOB, BO3BOJMMBIX Ha HOI[pa6aTBIBaCMBIX TCPPUTOPUAIX, CICAYCT YUUTHIBATH JOIOJIHUTCIIbHBIC YCUJIIUA,

BO3HHUKAKINKUE B CBaAX BCICIACTBHEC HUX pa6OTLI Ha U3TH0 noa BJIMUSAHHUEM T'OPU3OHTAJIBHBIX HepeMeHICHI/Iﬁ T'pyHTa OCHOBAHHA IIPU HOI[pa6OTK€
TEPPUTOPUH 110 OTHOLMICHUIO K IIPOCKTHOMY ITOJIOKCHUIO cBail.

11.9 PacueTHOE TOPH3OHTAIBHOE [IEPEMEILICHIE IPYHT ¢ , MM, IIPU OAPAOOTKE TePPUTOPHH CIIEAYET ONPEALIATS 110 GOopMyIe
Yoy S¥fFYeEn%E (11.2)

rae s , Ye - coorBercTBeHHO KOA(Q(UIIMEHThl HAIEKHOCTH IO Harpy3ke M YCIOBUH paOOThl ISl OTHOCUTENbHBIX TOPU3OHTAJIBHBIX
nedopmaruii, npuaumaemsbie cornacuo CIT 21.13330;

g o o o
h_ 0KNJACMOC€ 3HAYCHHUEC OTHOCUTCIIBHON T'OPU30HTAJIIbHOU I[G(bOpMaIII/II/I, OMpCaACIIICMOC IO pE3YyJIbTaTaM MAapKIICUJACPCKOTO pacyeTa, MM/M;

x- pacCcTosdaHue OT OCH paCCManHBaeMOﬁ CBau 10 HeHTpaﬂBHOﬁ OCH 31aHuA (COOPY)KCHI/IH) C POCTBCPKOM, YCTpauBaCMbIM Ha BCIO UIMHY 30aHUA
(OTCGKa), nJiun 10 0JIOKa KECTKOCTH KapKaCHOTI'O 31aHU (OTCGK&) C POCTBCPKOM, YCTPANBACMbIM 1IOJ OTACIIbHBIC KOJIOHHBI, M.

11.10 Cgaiinble pyHIaMEHTHI 31aHUH U COOPYKEHUH, BO3BOJUMBIX Ha MOJPadaThIBAEMbIX TEPPUTOPHSX, CIEAYeT MPOEKTUPOBATh MCXOIS U3
yCIIOBUN HEOOXOAMMOCTH Mepeaadn Ha pOCTBEPK MUHHUMAJIbHBIX YCHIIMN OT CBail, BO3HUKAIOIIUX B pe3ysbTaTe JeopMaliiy 3eMHON OBEPXHOCTH.

J171s1 BBIOJTHEHUS 3TOT0 TPeOOBaHUS HEOOXOIMMO B MMPOEKTAX MPEyCMaTPUBATh:
a) pa3pe3Ky 3[aHus I COOPY>KEHHsI Ha OTCEKH /ISl YMEHBUICHHUSI BIUSHUS TOPU30HTAIBHBIX MEpEMEIICHUN TPYHTa OCHOBAHHUS;

0) MperMYIIECTBEHHO BHUCSYHME CBaW JUIsl 3AaHUA U COOPYKEHHMH C KECTKOM KOHCTPYKTHBHOM CXE€MOM JIsi CHMKEHHUS JOIOJIHUTEIBHO



BO3HHMKAOIINX YCI/IJII/II\/'I B BepTHKaHBHOﬁ IMJIOCKOCTU OT UCKPHUBJICHUSA OCHOBAHUA,

B) CBa BO3MOYKHO MEHBUIEH JKECTKOCTH, HAlpUMEp MPU3MATUUYECKUE, KBAJPATHOI'O WM MPSIMOYTOJIBHOIO IIONEPEYHOI0 CEYEHMS, NPU 3TOM
CBau MPsAMOYTOJBHOIO CEYEHUS CIIEAYET pacloiaraTb MEHbIIEH CTOPOHOM B ITPOJOJIBHOM HAIIPaBJICHUH OTCEKA 3/1aHNUS;

T') IPEUMYIIECTBEHHO MOJATINBbIE KOHCTPYKIIMHN CONMPSIKEHUsS CBall C pOCTBEPKOM, YKa3aHHbIE B 11.4;
1) BIpaBHUBaHHE 3JaHUN C TIOMOIIBIO IOMKPATOB WJIM IPYTUX BHIPABHUBAIOIIUX YCTPOMCTB.

[Tpu pa3pe3ke 37aHUS WM COOPYXKEHUS Ha OTCEKHM MEXAY HUMHU B POCTBEPKE CIIEAYET IpelycMaTpuBaTh 3a30pbl (Je(pOpMaLMOHHBIE ILIBBI),
pa3Mepbl KOTOPBIX OMPEAEISAIOT KaK sl HUYKHUX KOHCTPYKLUHN 3aHUI U coopyxkeHuil B coorBeTcTBUU ¢ TpeboBanusimu CIT 21.13330.

11.11 Cgaiinble pyHAaMEHTHI CIIEAYyEeT IPUMEHSTH, KaK MPAaBHUJIO, Ha MOpadaTeiBaeMbIX Tepputopusix [-1V rpymnm, B ToM dncie:
a) C BUCSIYMMH CBasIMU - Ha TeppuTopusix [-IV rpymm asist 00X BUOB U KOHCTPYKIMH 31aHUI U COOPYKESHUI;

0) co cBasimu-croiikamu - Ha Tepputopusix Il u IV rpynn nns 3nanuit u coopy’eHui, NPOEKTUPYEMBIX C OJATIMBONH KOHCTPYKTUBHOM CXEMOM
3/1aHUs IIPU UCKPUBJICHUH OCHOBaHUsA, a 11 [V rpynmsl - Taxke U AJI 31aHUN U COOPYKEHUH, IPOEKTUPYEMBIX € KECTKOW KOHCTPYKTUBHOM CXEMOM.

IIpumeyanus
1 Jlenenue noapadaThiBaeMbIX TEPPUTOPUIA Ha IpyMIibl MPUHATO B cooTBeTcTBUU ¢ CII 21.13330.

2 CBaun-0005104KH, HaOMBHBIE U OypoBbIe cBau quameTpoM Oosiee 600 MM M Ipyrue BUABI )KECTKUX CBaill JOMYCKAeTCsl IPUMEHATh, Kak IPaBUIIO,
TOJIBKO B CBaliHBIX ()yHJIaMEHTaX € MOJATJIMBOM CXEMOM MPH CONPSHKEHUN UX ¢ POCTBEPKOM yepe3 1I0B cKoibxkeHus (11.4).

3 3arnyOneHre B TPYHT CBail Ha MOJIpabaThIBAEMBIX TEPPUTOPHUSX JODKHO OBITH HE MeHee 4 M, 32 HCKIFOUCHUEM CIIyJaeB ONMUPAHHS CBail Ha
CKaJIbHBIE TPYHTBI.

11.12 Ha nogpabateiBaeMbix TeppuTopusix Ik-IVk rpymnm ¢ Bo3MOXHBIM 00pa30BaHUEM YCTYIIOB, a TaK)K€ Ha IUIOMIAJKAX C T€OJOTHUYECKUMHU
HapyLIEHUSIMA IPUMEHEHHNE CBaHbIX (yHIAMEHTOB JIOMYCKAETCS TOJIBKO MPU HAIMYHUHU CIIEIUAIBHOTO 00OCHOBAHMS.

11.13 KoHCTpyKIUST CONpPSDKEHHsI CBail ¢ POCTBEPKOM JIOJDKHA HA3HAYAaThbCA B 3aBHCUMOCTH OT 3HAYCHUS OXKUIAAEMOT0 TOPU30HTAIBHOTO
MepeMelIeH!s] TPyHTa OCHOBaHUS, NMPH STOM INpEeNIbHbIE 3HAYEHUS TOPU30HTAIBHOTO MEpeMELIeHUs JUIsl CBail HE JOJIKHBI MPEBBIMIATH IMPHU
conpspkeHnH ¢ poctBepkoM (11.4), cm:



2 - JKECTKOM;
5 - MoaTIMBOM, YCIIOBHO-IIAPHUPHOM;
8 - MoJaTIMBOM Yepe3 IIOB CKOJIBKCHUS.

[Ipumeuanue - Iy CHUKEHUS 3HAYCHUN YCUIINM, BOSHUKAIOIIMX B CBAasIX U POCTBEPKE OT BO3JACHCTBUS TOPU3OHTAIBHBIX MEPEMENICHUN IPyHTA
OCHOBAHHUS, a TaKXKe [ 00ecreueH s MPOCTPAHCTBEHHOW YCTOMYMBOCTH CBaHBIX (DyHIAMEHTOB 3/1aHUS (COOPYKEHUS) B LIEJIOM CBAaW CBAIHOT O MOJIS
B 30HE JeCTBUs HEOOJBIINX MEpPEeMENIeHUI rpyHTa (10 2 ¢M) cleAyeT mpelycMaTpuBaTh C JKECTKUM CONPSKEHUEM, a OCTajbHbIC - C MOAATIUBBIM
(IIapHUPHBIM WIIA COMPSDKEHUEM Yepe3 OB CKOIbKEHUS).

11.14 Cgaiinble pOCTBEPKHU JOJKHBI PACCUUTBHIBATHCS HA BHELIGHTPEHHOE PACTSDKEHUE U CKAaTHe, a TAKXKE Ha KpydeHHE ITPU BO3JICHCTBUM HAa HUX
TOPU30HTAIBHBIX OMOPHBIX PEAKIMH OT CBail (ITOIepeyHON CHIIBI M M3rH0Ar0IIero MOMEHTA), BEI3BAHHBIX OOKOBBIM JIaBJICHUEM Je(hOpMUPYEMOTo IpH
10JIpabOTKe I'PyHTa OCHOBAHMUSL.

11.15Ipu npuMeHeHUU CBaAMHBIX (QYHIAMEHTOB C BBICOKMM pPOCTBEPKOM B OETOHHBIX MOJaX WM JPYTHX JKECTKHX KOHCTPYKIUSX,
yCTpauBaeMbIX Ha MOBEPXHOCTH IPYHTA, CIEAYET MpedycMaTpHUBaTh 3a30p MO BCEMY NEPUMETPY CBail MIMPUHON HE MeHee 8§ CM Ha BCIO TOJIIUHY
KECTKOW KOHCTPYKIIUHU. 3a30p CIEAYeT 3aloiHATh MIACTUYHBIMU WM YOPYTHMH MaTepuaiamu, He 0Opa3yIOIIMMH KECTKOW Omophl IS CBall Mpu
BO3JICUCTBUU TOPU3OHTAIBHBIX TIEPEMEIICHUIN TPYHTAa OCHOBAHUS.

12 Oco6eHHOCTU NPOEKTUPOBAHUA CBalHbIX (hyHAAMEHTOB B CEMCMUYECKMX panoHax
12.1 TIpy mpoeKTHpOBaHUM CBAWHBIX (YHIAMEHTOB B CEMCMHUYECKHUX palioHaX Kpome TpeOOBaHMH HACTOSIIMX MpaBWII CIEAYeT COOJII0ATh
takke TpeboBanus CII 14.13330, npu 3ToOM B JOIOJIHEHUE K MaTepuaniaM MH)KEHEPHBIX M3bICKAHUM JUIs IPOEKTUPOBAHUS CBaMHBIX (yHIaMEHTOB

JOJIDKHBI OBITh HCITOJIb30BaHbI JIaHHBIE CENCMHUYECKOI0 MHKpOp&ﬁOHHpOBaHHH Iomanaku CTpOUTCIILCTBA.

12.2 Cgaiinble ¢yHIaMEHTHl 37aHUNH U COOPYXEHMH NPHU pacyeTe MO IMpelelbHbIM COCTOSHUSM IEepBOM TPYHIBl C yYETOM CEHCMHUYECKHX
BO3JICHCTBUI TOJKHBI PaCCUUTHIBATHCSA HA 0c000€ coueTaHue Harpys3ok. [Ipu 3ToM HeoOX0AMMO IperycMaTpUBaTh:

a) OTIpe/ieIeHNe HEeCYIEeH CITOCOOHOCTH CBaM Ha CKUMAFOIIYIO U BRIIEPTHBAIOIIYIO HarPy3KH B COOTBETCTBHHU C TPeOOBaHUSAMU Toapaszzena 7.2;

0) MpOBEpPKY YCTOMYMBOCTH TPYHTA MO YCIOBHUIO OTPAaHWYCHUS JABJICHHS, TMEPEAaBAEMOTO Ha TPYHT OOKOBBIMHU IOBEPXHOCTSIMH CBail, B
COOTBETCTBHUH C TPeOOBAHUSMU MPUTIOKEHUS B;



B) pacueT CBail 1O MPOYHOCTH MaTepuaja Ha COBMECTHOE JCHCTBHE PACUETHBIX YCHIWH (MPOJOJIBHOW CHIIBI, M3rMOAroIero MOMEHTa H
HOTIEPEYHOM CHJIbI), 3HAYEHUSI KOTOPBIX OMPEEIISAIOT C yUeTOM NPUIIOKEHU B B 3aBUCUMOCTH OT pacyeTHBIX 3HAUYCHUH CECMUYECKUX HAarpy30K.

nyn_n_n

[Tpu BbIOJIHEHUH YKa3aHHBIX B MOAMYHKTaxX "a"-"B" pacueToB Takke JOJKHBI yYUTHIBAThCSA TpeOOBaHUS, IpuBeaeHHbIE B 12.3-12.8.

[Tpumeuanue - [Ipu onpeneneHun pacyeTHBIX 3HAYCHMM CEHCMUYECKUX HArpy30K, JACHCTBYIOIIMX HAa 34AHME WU COOPYKCHME, BBICOKHH
CBaliHBIM POCTBEPK CIIEYET paCCMaTPUBATh KaK KAPKaCHbIM HWKHUM dTax.

o o Iy & r fz
12.3 Tlpu pacuere Hecymield CIOCOOHOCTH CBali Ha CHKUMAIOIIYIO WJIM BBIICPTUBAIONIYIO0 HArpy3ky = “? 3Hadenus & m ! (mompaszmen 7.2)
o 6 Tegl Yeg2 6 12.1
ClIeyeT YMHOXHUTh Ha TMOHWXKAromme Kod()(HUIMEHThI yCIIOBUH pabOTHl TPyHTa OCHOBAHUS u , TpuBeleHHBIC B Tabmmme 12.1, wumm
OTIPEETISATH UX MO Pe3yNibTaTaM HCIBITAHUH CBail U CBaHBIX (yHIAMEHTOB UMUTHUPOBAHHBIMH CEHCMUYECKUMU BO3ACHCTBUSIMU.

Tabmuua 12.1

PacuerHnas . .

COlCMIIHOCTE Koaddunuent ycnouit paboTsl Yegl q KOPPEKTUPOBKH Koaddutment ycnosuit paboTsl Yeg2 nq
. i R . f

3/1aHUN U SHauCHUM = IIpH IPYHTaX KOPPEKTUPOBKHU 3HAUECHUHN Ji IIPY IPyHTaxX

COOPYKEHHU,
Oasbl
ITecku rutotHele | Ileckm cpeaneit | I MHUCTBIE TPYHTHI ITeckn I'nHMCTBIE TPYHTHI IPU TIOKA3aTese
IJIOTHOCTH IIpY NTOKa3aTese IUIOTHBIE U TEKy4eCTU
TEKY4YECTH cpenHen
IUIOTHOCTHU

Majo- | Hackl- Majo- HAChI | [ < OifL 205 Majo- | Hacel | [ <0 OifL 1075 075ifL {1

IICH- - 0 -

BJIaXKH HBIE | BIaXKHBIC BJIaXXH
ble 1 BOJION Hu [IeH- ple U | IIEH-
BJIaXH BJIQXHBIC | HBIC BJIaXH | HBIC
135 BOJIO BIC BOJO




7 1 0.9 0,95 08 | 1 0,95 09 | 09 | 095 0.85 0.75
0,9 0,5 0,85 04 1 0,9 0,85 0,5 0,9 0,8 0,75

8 0.9 038 0.85 0.7 | 095 0.9 085 | 08 | 09 038 0.7
0,8 04 0,75 0,35| 0,95 0,8 0,75 0,4 0,8 0,7 0,65

9 038 0.7 0.75 - 0.9 085 075 | 07 | 085 0.7 0.6
0,7 0,35 0,6 0,85 0,7 065 | 035| 0,65 0,6 -

[Tpumeuanus

1 3naueHus Tegl Vg2

OypOBBIM.

, YKa3aHHbIC HAJ| YEPTOM, OTHOCATCS K 3a0MBHBIM, HAOMBHBIM CBasM (CBasiM BBITECHEHHS), IO YEPTOH - K

2 3na4yeHns Kod(pUIMESHTOB Yegl yy Yeq2 cienyer ymHoxkath Ha 0,85, 1,0 unu 1,15 m1s 31aHuil U cOOpyKEeHMI, BO3BOJUMBIX B palloHax

C IMOBTOPACMOCTBIO 1, 2, 3 COOTBETCTBEHHO (KpOMe TPAHCIIOPTHBIX U FI/I,Z[pOTeXHI/ILICCKI/IX).

3HCCYI_I_IYIO CIIOCOOHOCTD CBaﬁ'CTOGK, OINMUpPAOMIUXCA Ha CKAJIbHBIC U prrIHOO6J'IOMOqHLIe TPYHTBI, ONPCACIIAOT 0e3 BBCIACHUA

JOMOJTHUTEIBHBIX KO3(PULIMEHTOB yCI0BUIl paboThI Teglyy Yeg2

- . . #
Kpowme Toro, conpotuBieHue rpyHTa Ji Ha GOKOBOI1 TOBEPXHOCTHU CBaM JI0 pacueTHOH rnyounsl 4 (12.4) ciemyeT NPpUHAMATH PABHBIM HYITIO.

i . .
12.4 PacuetHylo TIyOUMHY '# , 10 KOTOpOH HE YYHTHIBAIOT CONMPOTUBIIEHHE TPYHTA HA GOKOBOM MOBEPXHOCTH CBaH, OMPENENSIOT 10 (Gopmye

(12.1), Ho mpuHUMatOT He OoJiee 3o .
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cf o
re %1, 92 “3. GespazmepHble K0 UIMEHTHI, paBHbIe cOOTBeTCTBEHHO 1,5; 0,8 U 0,6 NP BHICOKOM POCTBEPKE M JUIS OTJENBHO CTOSIIEH

cBau, 1,2; 1,2 u 0 - mpu >keCcTKOM 3ajeJIKe CBau B HU3KUU POCTBEPK;
H M . pacyeTHbIC 3HaYEHHUsI COOTBETCTBEHHO TOPU3OHTAIbHOM cuibl, KH, 1 n3rubatomero MomenTa, KH-M, NpUIoKeHHBIX K CBa€ B YPOBHE
MOBEPXHOCTH TPYHTa IIPU 0COOOM COUYETAHUU HArPY30K C YUETOM CEHCMUYECKUX BO3JICHCTBUM;

oty . .
- ko3 unmenT nepopmannu, 1/M, onpeaensemMpli Mo MPHIOKEHUO B;

P - yCJIOBHas LIMpPUHA CBau, M, ONpeiessieMas o MPUIoKEHUIO B;

3 .
M. pacueTHOe 3HA4YeHHE YJEIBbHOTrO Beca rpyHTa, KH/M ™, ompenensieMoe B BOJOHACHIIIEHHBIX TPYHTaX C y4ETOM B3BEIIMBAIOIIETO JIEHCTBUS
BOJIBI;

8! , 1 - PAaCUYCTHBIC 3HAYCHUA COOTBCTCTBCHHO YIJIa BHYTPCHHETO TPCHUA I'PYHTA, I'pald., U YACIBHOTO CHCIIJICHUA I'PYHTA, klIa.

B npoekrax pekoMeHayeTcs npeycMaTpuBaTh KOHTPOJIBHBIE UCIIBITAHKS CBAall HA TOPU30HTAIBHYIO Harpy3Ky.

. k . .
12.5 Onpez[eneHI/Ie pacdeTHOU FJ'IY6I/IHBI d pUu BO3ACUCTBUN CCUCMUUCCKHUX HAI'PY30K CICAYCT MPOU3BOANTD, IPUHUMAS 3HAYCHUSA paCYCTHOI'O

yIJ1a BHYTPEHHETO TPEHHs * | yMeHbIIEHHBIMH [T PACUETHOI ceficMiHoCTH 7 Gamnos - Ha 2°, 8 Ganos - Ha 4°, 9 Gamios - Ha 7°.

12.6 Ilpu pacyere cBallHBIX (PYHIAMEHTOB MOCTOB BIUSTHHUE CEHCMHUYECKOTO BO3JEHCTBHS HA YCIOBHUS 3aJIEIKM CBail B BOJOHACHIIICHHBIX

iy

MBUIEBATBIX II€CKaX M TJIMHUCTBIX TPYHTax C IIOKa3aTelleM TEeKydecTH 2 0,5 crmeagyer yuyuThiBaTh nyTeMm mnoHuWxkeHuss Ha 30% 3HaueHU

K03((UINEHTOB MPOMOPIMOHANEHOCTH & | IPHBECHHBIX JUIS 3THX IPYHTOB B PUIOKEHNN B,

o .
12.7 Hecymasi cniocoOHOCTh cBau ~ °? | kH, pabortaromieii Ha BEPTHKAIBHYIO CKUMAIONIYIO M BBIICPTUBAMOINYIO0 HArpy3KH, IO Pe3ybTaTam
TIOJIEBBIX UCIIBITAHUHN JOJKHA OMPEACIATHCS C YIEeTOM CEMCMUYECKUX BO3/AeUCTBUM TT0 (hopmyrie



Fog =keqFa (12.2)

' N . o o o
rae 2 - ko3 PUIMEHT, YUUTHIBAIOIINIA CHIKEHUE HECYIeH CIIOCOOHOCTU CBAW MPU CEHCMHUYECKHUX BO3JCHCTBUSX, OMPEICIIIEMbI pacieToM
KaK OTHOIIEHWE 3HAYEHUs HECYIIEH CIIOCOOHOCTH CBaW, BBIYMCICHHOTO B COOTBETCTBUU ¢ 12.2-12.4 ¢ ydeToM CEHCMHYECKHX BO3JICHCTBUH, H
3HAYEHUS HECYIIEH CITOCOOHOCTH CBaM, ONPEICIICHHON COrJIacHO TpeOoBaHUIM moapasaena 7.2 6e3 yuera CeiCMUYECKUX BO3/ICHCTBUH;

F .
d - HECylIasa CIIOCOOHOCTH cBau, KH, OIPCACIICHHAA II0 pe3yJibTaTaM CTATHUYCCKUX WM AUHAMHUUYCCKHUX HCIBITAHUU HIIKW 110 AAaHHBIM

CTaTUYECKOT0 30HIMPOBAHUS IPYHTA B COOTBETCTBUU C MoapasaenaomM 7.3 (0e3 yuera celicMUUECKUX BO3AEUCTBUN).

12.8 Pacuer cBaif B mpocaJoyHbIX W HAaOYyXalooIUX I'PyHTaX Ha 0coboe coueTaHHWe HArpy30K C y4eTOM CEHCMHMUYECKUX BO3AECHUCTBHUI JOJKEH
IIPOU3BOJUTHCS MPU IMPUPOJIHON BIAKHOCTH, €CIM 3aMauyMBaHUE IPYHTAa HEBO3MOXKHO, M IPU IOJIHOCTHIO BOJOHACBHIIIEHHOM TPYHTE, MMEIOILIEM
[I0Ka3aTelb TEKy4eCTH, onpeenseMblil o ¢popmyne (9.1), ecau 3amaunBaHNe TPyHTA BO3MOKHO; IIPH 3TOM OIPEAEICHUE HECYIIEH CIOCOOHOCTH cBait
B I'PYHTOBBIX ycioBusx Il Tuna rmo npocagodyHocTu Npou3BOIAT 0€3 yueTa BO3MOXKHOCTH PA3BUTHS OTPULIATENIBHBIX CHUJI TPEHUS TPYHTA.

[lpumeuanue - Pacder cBaii Ha celiCMHYECKHE BO3JICHCTBUS HE HMCKIIOYAaeT HEOOXOAMMOCTH BBHINOJHEHUS HMX pacyeTa B COOTBETCTBHHU C
paznenamu 9-11.

12.9 JIna cBaiiHbpIX (hyHIAMEHTOB B CEHCMHMUECKUX pailoHaxX ciielyeT MPUMEHSATh CBau BCEX BHUJIOB, KpOME CBail 6€3 MOoMepeyHoro apMUpoOBaHUs
1 OyJaBOBU/IHBIX.

He nomyckaercs Takxe mpuMeHeHHE OETOHHBIX CBaid, T.€. CBald, HE MMEIOIINX apMaTypPHBIX KapKacoOB MO BCEH JUTMHE CBAIfHOTO CTBOJIA.

3amnperiaercss ycTpOWCTBO B CECMUUYECKUX pailoHax OypOBBIX CBail MO M30BITOUHBIM JIaBJICHHEM BOJIbI O€3 00CaaHbIX TPYO.

12.10 Ilpu mpoeKTUpOBaHUN CBAaHBIX (PYHIaMEHTOB B CEHCMUYECKUX pallOHaX OMUpaHUe KOHIA CBAll CIIEAYET MpeayCcMaTPHBATh Ha CKaJbHBIE,

o it
pr1'IHOO6J'IOMOIIHI)Ie TPYHTBI, IECKU INIOTHBIC U CPEAHEH TTIJIOTHOCTHU M TJIMHUCTBIC TPYHTHI C IMTOKA3aTCJIEM TCKYUCECTU IL - 0,5

I

OHI/IpaHI/IC HIJKHHUX KOHIIOB CBail Ha PBIXJIBIC BOJOHACBIIIICHHBIC IIECKU, TJIMHUCTLIC TPYHTHI C IMTOKA3aTCJIIEM TCKYUCCTU L 2 0,5 HC OITYyCKaCTCA.

12.11 3arnyOneHre B TPYHT CBal B CEHCMUYECKUX paliOHAX JIOJDKHO OBITH HE MeHee 4 M, a NMPH HAJMYHH B OCHOBAHWH HW)KHHX KOHIIOB CBaii
BOJIOHACBHIIIIEHHBIX MECKOB CPEIHEN MIIOTHOCTH - HEe MeHee 8 M. [lomyckaeTcsi yMeHbIIIeHHe 3aray0aeHus CBail MPU COOTBETCTBYIOIIEM 00OCHOBAaHUH,

IMOJIYYCHHOM B PE3YJIBTATE IMOJIEBBIX HCITBITAHU CBail HUMUTUPOBAHHBIMHU celiCMIYeCKIMH BO3,71€I\/’ICTBI/I$IMI/I.

JJ1s1 OTHOATAXKHBIX CEIbCKOXO3MCTBEHHBIX 3/1aHUH, HE COJIEpPKalliX [IEHHOTO 000py/A0BaHus, U B Cllydyae OMUPaHUs CBail Ha CKaJbHbBIE I'PYHTHI



uX 3ary1yOJIeHre B TPYHT IPUHUMAIOT TaKUM K€, KaK M B HECEMCMUYECKUX paiioHax.

12.12 PoctBepk cBaiiHOro (yHJaMEHTa IOJ HECYIIMMHU CTEHAMH 3/IaHUS B Ipeaesiax OTCeKa JOJDKEH OBbITh, KaK MPaBWIIO, HEMPEPHIBHBIM H
pacIoyio’KeHHBIM B OJJHOM YpOBHE. BepxHue KOHIBI CBail OJKHBI OBITH JKECTKO 3ajlelaHbl B POCTBEPK Ha INIYOMHY, ONPEACISEMYI0 PacyeToM,
YYUTBIBAIOIIUM CEHCMUYECKHUE HATPY3KHU.

YcTpoiicTBO 6e3pOCTBEPKOBBIX CBAHBIX (DYHIAMEHTOB 34aHUI U COOPYKEHUI HE TOMYCKACTCH.

IIpumeyanue - Ilpu cTpouTenbCTBE HA KOCOrOpax pPOCTBEPK B IIPEAENIax OTCEKa JOIYCKAETCs BBIIOJHATH B BHJE €IMHOM MOHOJIUTHOU
KeJ1e300€TOHHON KOHCTPYKIUH - TUIMTHI MU IEPEKPECTHBIX JICHT.

12.13 Ilpu COOTBETCTBYIOMIEM TEXHUKO-DKOHOMUYECKOM 00OCHOBAHWU MOXHO TIPUMEHSTH CBaifHbIE ()YHAAMEHTBHI C IPOMEKYTOYHOH MOAYIIKON
U3 CHIMyYyuX MarepuaynoB (meOHs, TpaBus, I[ecKa KPYIMHOTO U CpeaHed KpymHOCTH). Takue (QyHIaMEHTHI HE CIeQyeT MPUMEHSITh B
OpPTaHOMUHEPATBbHBIX, OPraHWYECKHMX M NPOCANOYHbIX TpyHTax Il Tuma, Ha mOApPadATHIBAEMBIX TEPPUTOPHUAX, T€OJIOTHYECKH HEYCTONUMBBIX
ionakax (Ha KOTOPBIX MMEIOTCS HIIM MOTYT BO3HUKATh OIOJI3HH, CENM, KapCThl M T.I.) M Ha IUIOIIAJKaX, CIOXKEHHBIX HECTaOWIM3UPOBAHHBIMU
TPYHTaMHU.

Jns cBaliHBIX (PYyHAAMEHTOB C IPOMEKYTOUYHOM MOAYIIKON cleAyeT NPUMEHATh TaKUe K€ BUbI CBail, KaK U B HECEMCMUYECKUX palloHax (KpoMme
OyJ1aBOBU/IHBIX ).

12.14 Pacuer cBaii, BXOJSIIUX B COCTaB CBAWHOTO (PyHJaMEHTa ¢ MPOMEKYTOUHOI MOAYIIKON, HA TOPU30OHTAJIbHBIE HArPY3KH HE MPOU3BOIAUTCS.
Hecymyto cnocoOHOCTh Takux cBail, pabOTalOLIMX Ha CKUMAIOIIYI0 HAarpy3Ky C Y4€TOM CEHCMHUYECKMX BO3ACHCTBHIM, CIEIyeT ONpPENelsiTh B

. . hy =
COOTBETCTBHH C TpeGoBaHUsAMH 12.3; pH 5TOM COIPOTUBJIEHHE IPYHTA HEOOXOAMMO YUMTHIBATh BOJb Beell GOKOBOI MOBEPXHOCTH cBau, T.e. 4 0,

a K03 HUITHEHT YCIOBHUI pabOThl HUYKHETO KOHIIA CBaM MPU CEUCMUUECKUX BO3JICHCTBUSX IPUHUMATH Vel 1,2.
12.15 IIpu pacuete cBailHBIX (YHIAMEHTOB C MPOMEXKYTOYHOW MOAYIIKON o nedopManusM ocaaky (QpyHIamMeHTa cleAyeT BBIUMCIATH Kak
CYMMY OCaJIK{ YCJIOBHOTO (DyH/IaMEHTa, ONpe/iesieMOl B COOTBETCTBUH C TpeOOBaHUAMU Nojipa3zaena 7.4, u 0cakyu MPOMEKYTOUHOM MOAYIIKH.
13 OcobeHHOCTM NPOEKTUPOBaHMUA CBaMHbIX (PyHAAMEHTOB Ha 3aKapCTOBaHHbIX TEPPUTOPUAX
13.1 Cpaiinble (yHIAMEHTHI 3JaHUA W COOPYKCHHM, BO3BOJMMBIX HAa 3aKaPCTOBAHHBIX TEPPHTOPHUSX, JTODKHBI MPOSKTHPOBATHCS C yUETOM

BO3MOXKHOCTH 00pa30BaHMs MOBEPXHOCTHBIX KapCTOBBIX JedopManuii - MpPOBAJIOB M OCENaHHH, a TaKKe OCOOCHHOCTEH pa3BUTHUSI KapCTOBBIX
HPOLIECCOB.



13.2 [Iporao3upyemble mapamMeTpbl KapCcTOBBIX AeGOpMaluii M MX TMOBEPXHOCTHBIX IMPOSBICHUN OIPENENAIOT pacyeToM Ha OCHOBE aHalIM3a
MHXCHEPHO-TEOJIOTUYECKUX U THAPOTrE€OJIOTMYECKUX YCIOBUM M MX BO3MOXKHBIX M3MEHEHUH 3a BpPEMs JKCIUTyaTallUd COOPYKEHUH C IPHUBIICYCHUEM
CHELMAIU3UPOBAHHBIX OPraHU3aLUN.

13.3 O0beMbI HHKEHEPHO-TEOJIOTUYECKUX U3BICKAHHI Ha 3aKaPCTOBAHHBIX TEPPUTOPHUSX JTOJDKHBI HA3HAYATHCS B COOTBETCTBHH C TPEOOBAHHUSIMU
CII 22.13330 Ha OCHOBAaHMH IPEABAPHUTEILHON OILIEHKH IO apXWBHBIM JIaHHBIM CTETICHHM KapCTOBOW OMACHOCTU. J[OJDKHO OBITH MPeaycMOTPEHO
BHITIOJTHEHHE HE MEHEE IBYX CKBaXKMH, BCKPBIBAIOIIMX KapCTYIONIMECS TPYHThI HAa TIIyOMHY, HAa3HA4aeMyl0 B 3aBUCHMOCTH OT CTENEHH HX
3aKapCTOBAaHHOCTH, TUPOIIOTMYECKUX U TUAPOTEOIOTUYECKUX YCIIOBUHM, HO HE MEHEE YeM Ha 5 M.

13.4 Ilpu u3bICKaHUSX AOKHBI OBITH MOJYYEHBI CBEJCHUS O MOBEPXHOCTHBIX IMPOSIBICHUAX KapcTOBO-CY(h(HO3MOHHBIX MPOLECCOB (IPOBAbI,
OCeJlaHMs 36MHOM TTOBEPXHOCTH) KaK HA MOMEHT MPOBEJCHUS U3bICKAHUM, TAK U HA OCHOBAHUHM MMEIOIIMXCS apXUBHBIX JIAHHBIX, @ TAK)KE CBEJCHUS O
3aUKCUPOBAHHBIX B XOJ¢ OypeHHs MpoBallax HHCTPYMEHTA, BBISBJICHHBIX MOJIOCTSIX, KaBepHAX, HAIMYUU B HUX 3aIOJHHUTENS, OCYIIECTBICHO
paifoHMpOBaHKE TUTOIIA/IKH CTPOUTEIHCTBA M YCTaHOBIIEHA KaTeropus cy(h(o3noHHO-KapCTOBOM €€ OMacHOCTH.

13.5 B pe3ynbTare BBINOITHEHHBIX HHXEHEPHO-TEOJIOTHIECKUX HCCIIEIOBAHUH JOJKHBI OBITh BBISIBICHBI C(HOPMUPOBABIINECS KapPCTOBBIE (POPMBI
U TIPOSIBICHUS, YCTAHOBJIEHA CTENEHb ONACHOCTH BO3JEHCTBUSA KapcTa Ha BHOBb BO3BOJIMMBIE MM PEKOHCTPYMPYEMBIE COOPYXKEHHMS M COCTaBIEH
IIPOTHO3 Pa3BUTHS KapCTa Ha MEPHUOJ CTPOUTENBCTBA U JAIBHEUIIIEH IKCILTyaTalluy.

13.6 Ha 3akapcTOBaHHBIX TEPPUTOPHSIX BUCSIHE CBAW MOTYT IMPUMEHSTHCS TOJIBKO MPU HEOOXOIUMOCTH TPOPE3KH B BEPXHHUX CIIOSIX OCHOBAHUS
HACBIIHBIX, OPraHOMUHEPAIBHBIX M JIPYTUX ciaaObiX IpyHTOB. Ilpu 3TOM cienyerT NpUHUMATh IUIMTHBIE WU MEPEKPECTHO-IEHTOYHBIE POCTBEPKH,
O0OBEIMHSIONINE CBaW. Y3€l CONPSIKEHHs] CBall C POCTBEPKOM JIOJDKEH IMpEeAyCMaTpHUBaTh BO3MOMKHOCTh MX BBICKAJIb3BIBAHUS YTOOBI MCKIIIOUUTH
JIOTIOJTHUTEIbHOE HArpy>KEHHE OCHOBAHUS W KOHCTPYKLUH COOPY)KEHHUS 3aBHUCAIOIIMMHU CBasMHM, HAaXOISAIIMMHCS Ha ydacTKe 0Opa3oBaBIIEroCs
IIpoBaJa.

13.7 lpu HermyOOKOM 3ajieraHuy KapCTYIOIIUXCSI TPYHTOB CIIEAyeT MPUMEHATh CBad, MPOpe3arolIne 3T TPYHTHL. B 3ToM ciydae mpu pacuere
CBail ¥ MOHOJIUTHBIX POCTBEPKOB HEOOXOAMMO YYUTHIBATh JOMOJHUTEIbHBIE HETaTUBHBIE YCUJIMS, BO3HUKAIOIIME HA OOKOBOM MX MOBEPXHOCTH M3-32
IIepeMENICHUS TPYHTOB HaIKaPCTOBOW TOJIIIIH.

13.8 OcHOBHBIM TIapaMETPOM TPH TPOCKTHPOBAHWU CBANHBIX (QYHIAAMEHTOB IPH KapCTOBBIX NpPOBAJIAX SBISAETCS PACUCTHBIA THAMETP
KapcToBoro nposajia. Ero omnpeneneHne mpou3BOAAT MO JAHHBIM (DPU3MKO-MEXaHMUYECKUX XapaKTEPUCTUK IPYHTOB OCHOBAaHUS C YUETOM Harpys3KH,
IIepelaBaeMOM OT COOPYKEHHUS HA OCHOBaHHUE.

13.9[Ipy TPOEKTUPOBAHWU TIOJO)KEHHWE BO3MOXKHBIX KApCTOBBIX TIPOBAJIOB TIOJ COOPYXKCHHEM TPUHUMAIOT WCXOIs W3 Hamboiee
HEeOJIaronpusATHOTO UX BIMAHUSA Ha paboTy coopyxkeHus. [Ipu 3ToM 00s3aTeNbHBIM SBISETCS pacueTHOE MOJIOKEHHE MpoBajia MOJl KOJOHHAMH,
MepeceyeHNsIMU CTEH, YIIIaMU COOPYXKEHUH, B cepeiiHe OOJIbIIel U MEHbILIENH CTOPOH.



13.10 Ilpu kapcToBeIX aAedopManusax B BUAE OCENAHUS IOBEPXHOCTU [OIYCKAETCS MPUMEHSATh METOAMKY pacyeTa COOpYKCHHH Ha
nopadaTbIBaeMbIX TEPPUTOPUSIX COTIIACHO pasneny 11, ¢ yueroM nporHo3upyeMbiX KapcTOBBIX JedopMaruil.

13.11 Pacuer cBaiiHbIX (yHAAMEHTOB, BO3BOJUMBIX Ha 3aKapCTOBAHHBIX TEPPUTOPHUAX, JOJDKEH MPOU3BOAUTHCA C COOIIO/IEHHEM TpeOOBaHUI
pasnena 7; MpU HAIMYUM HA yYaCTKE CTPOUTENHCTBA TPYHTOB CO CHENU(PHUESCKUMH CBOWCTBaMHU (IIPOCAJOYHBIX, HAOYXAIONUX H TP.) C y4ETOM
TpeboBaHuit pazaena 9 u 10, a B ceiCMUYECKUX paiioHax - ¢ y9eToM TpeboBaHuil pa3aena 12.

13.12 [Ipn mpOEKTHPOBAHMU COOPYKEHUI Ha 3aKapCTOBAHHBIX TEPPUTOPHSIX HEOOXOAMMO IMPEIyCMaTPHUBATh NPOBEACHHE T€OTEXHHYECKOTO
monuTopunra o CII 22.13330 B nporiecce CTpOUTENBCTBA, @ B CIy4ae HEOOXO0AMMOCTH - KAPCTOMOHUTOPHUHTA B MIPOIIECCE IKCILTyaTallud 00BEKTA.

14 Oco6eHHOCTU NPOEKTUPOBAHUSA CBalMHbIX (pyHAAMEHTOB ONOp BO3AYLIHbIX NIMHUM 3reKTponepenayu

14.1 JIns cBaifHbIX (D)yHIAaMEHTOB OMOP BO3AYIIHBIX JHUHUK 3nekTporepenaun (JIDII) m OTKpBITBIX pacmpenenutedabHbix ycrpoiictB (OPY)
MOJICTAHLIMI MPUMEHSIOT Pa3JIn4Hble BUIBI cBail (pasmen 6). s craitabix ¢pyHmamentoB omop JIDII He momyckaercst mpuMeHEeHHe OyJIaBOBUIHBIX,
MUpaMHUIaTbHBIX U POMOOBHIHBIX CBai.

14.2 'nyOuHa morpy>keHus CBail B TPYHT, BOCHPUHUMAIOIINX BBIJICPTUBAIOIINE WA TOPU3OHTAIILHBIC HArpy3KH, JOJDKHA ObITh He MeHee 4,0 M, a
st GyHIAMEHTOB JIEPEBSHHBIX OMOp - He MeHee 3,0 M.

HpI/IMCLIaHI/Ie - I[epeBSIHHI)IG CcBau i q)YHI[aMeHTOB ACPEBAHHBIX OIIOP AOIMYCKACTCA MPUMCHATH HC3AaBHUCHUMO OT HAJIMYHA WU ITOJIOKCHUSA YPOBHSA
OA3CMHBIX BOJI. HpI/I O9TOM B 30HC nepeMeHHoﬁ BJIA)KHOCTHU HCOGXOI[I/IMO npeaycMarpuBaTh YCHJIICHHYIO 3allIUTy APECBECCUHBI OT THUCH U .

14.3 Hecymryto criocoOOHOCTh 3a0MBHBIX BUCSIUYMX M HAOWBHBIX W OypOBBIX CBaid, pabOTAIONINX HA CKUMAOIIYIO Harpy3Ky, CIeIyeT ONpeaesaTh

cootBeTcTBeHHO 1O (hopmynam (7.8) u (7.11) ¢ yuerom ykazaHuii, mpuBegeHHBIX B 14.5 u 14.6; npu sToM KOdhPUIIMEHT yCIOBUN PaOOTHI e

dopmynax (7.8) u (7.11) cnexyetr npuHUMATh: U1l HOPMAJIbHBIX MPOMEXYTOUHBIX omop 1,2, a B ocTanbHbIX ciyyasx 1,0.

B

14.4 Hecymryto ciocoOHOCTh 3a0MBHBIX M HAOMBHBIX CBail, pa0OTaIOLIMX HA BbIIEPTUBAHKE, CIIEAYET onpeaesaTh no Gopmynam (7.10) u (7.14) ¢

YUYETOM JIONOJHUTENbHBIX yKa3aHUH, MpuBeneHHbIX B 14.5-14.7; npu 3TOoM KOA(PHHUIMEHT YCIOBUI paboThI Tep ¢dopmynax (7.10) u (7.14) cnenyer
MPUHUMATD IS OTIOP:

HOPMAaJIbHBIX MPOMEKYTOUHBIX 1,2,



AQHKEPHBIX U YTJIOBBIX 1,0;
0OJIBIIINX TEPEXO0B:

€CJIM YAEp>KUBAIOIIasl CUJjla Beca CBail U POCTBEPKA paBHA PacuETHOMN 1,0;
BBIJICPIMBAIOLIEH HArPy3Ke

€CJIM yJIep KUBAIoIas cuja coCTaBisfeT 65% 1 MeHee pacueTHOM 0,6;
BBIJICPTUBAIOIICH HArPy3KH

B OCTAJIBHBIX CJIIy4asax IO MHTCPIIOJIALUH.

14.5 PacueTHBIE CONPOTHBIIEHHS TPYHTA T10]] HHXKHAM KOHIIOM 3a0MBHBIX CBaii & M pacueTHBIE CONPOTHBJIEHHS Ha GOKOBOI IOBEPXHOCTH
3a0MBHBIX CBait ffB GyHIaMeHTaxX OMOp BO3MYLIHBIX JIMHUM 3J€KTporepenadynd MPpUHUMAIOT 1o Tabnauuam 7.2 u 7.3, npu 3ToM B (yHIaAMEHTax

: 2
HOPMaAJIbHBIX OIIOp PaCUCTHBIC 3HAYCHU A f! JJI TIIMHUCTBIX TPYHTOB IIPU UX ITOKA3aTCJIC TCKYUYCCTU EL - 0,3 CJICAYCT MOBLIIATH HA 25%.

14.6 PacueTHble CONPOTUBIICHUS TPYHTa HAa OOKOBOW TOBEPXHOCTH 3a0MBHBIX CBaii, BBIYMCICHHBIE B COOTBETCTBUHU C TpeOoBaHUsSMH 14.5,

¥

JOJKHBI OBITh YMHOKEHBI Ha JIOTIOJIHUTENbHBIE KOOPPUIIMEHTH! YCI0BUN paboThl ¢, MpuBeaeHHBIE B Tabaune 14.1.

Tab6muna 14.1

Bun pynnamenTa, XxapakTepucTUKa TpyHTa U

JlononHuTENbHBIE KOOPPHUIIMEHTHI YCIOBUN PabOTHI e pu
Harpy3Ku

JJIMHE CBaun

{2 25d { € 25d y orHOmeHNN




HIiN g1 HiN=04 HiN=06

1 DyHIaMEHT o HOPMAaJIbHYIO
MIPOMEXYTOUHYIO ONIOPY IPHU pacueTe:
a) OJMHOYHBIX CBall Ha BBIJEPIUBAIOIINEC
HArpy3Ku:
B IIECKAX M CYIECSX 0,9 0,9 0,8 0,55
B TJIMHAX M CYTJIMHKAX TPH it 0,6 1,15 1,15 1,05 0.7
TO XK€, PH L 706 15 1,5 1,35 0,9
0) OIMHOYHBIX CBall Ha CHKUMAIOIIWE
Harpy3ku U cBali B COCTaBe KycTa Ha
BBIJICPTHBAIOIINE HATPY3KU:
B [IECKaX M CyNecsx 0,9 0,9 0,9 0,9
B INIMHAX U CYIJIMHKAX IIPH irs 0,6 115 115 LI5S LI5S

1,5 1,5 1,5 15

TO K€, TIPH Iy >0,6




2 @OyHJaMEHT TI0J] AHKEPHYIO, YIJIOBYIO
KOHIIEBYIO OTOpPBI, IO OMOPHI OONBIINUX
MIEPEeX0/I0B IIPU pacyeTe:

a) OAMHOYHBIX cBail Ha BBLACPTHUBAIOIINC

Harpy3KHu:
B IIECKAX M CYIECSIX 0,8 0,8 0,7 0,6
B IIMHAX U CYTJIMHKaX 1,0 1,0 0,9 0,6

0) cBaii B cocTaBe KycTa Ha BBIJCPIHBAIOIIHEC

HArpy3Ku:

B TIECKAaX M CYIECSX 0,8 0,8 0,8 0,8
B IVIMHAX U CyTJIMHKaxX 1,0 1,0 1,0 1,0
B) Ha CKMMAIOIIME HArPY3KH BO BCEX TPYHTaX 1,0 1,0 1,0 1,0
[Ipumeyanus

1 B ra6murte 14.1 npunsTE 0603HaYeHHs: & - IUAMETp KPYIJIOTO, CTOPOHA KBAJIPATHOTO WM GONbIIAs CTOPOHA

TIPSAMOYTOIBHOIO CEUEHHS CBAM; % - FOPU30HTAIbHAS COCTABIIAIONIAS PACYETHON HArPY3KH; N BEpTUKAJIbHAS
COCTABJISIFOLIAs] PACUETHOM Harpy3KH.

2 Ilpu morpy)KeHUH OJMHOYHOW CBaW C HAKJIOHOM B CTOPOHY JCHCTBHSI TOPHU3OHTAIBLHON COCTABIISIONICH




HArpy3Kd W IpH yIJie HAaKJIOHAa K BepTHKanu Oosee 10° momosHUTENbHBIA KOA(POHUIMEHT YCIOBHHA pabOTHI
clenyeT NpUHUMATh KaK JIJIsi BEpTUKAJIIBHOW CBaM, paboTarolIei B coctaBe kKycra (1o 1, 6 wim 2, 0).

14.7 Ilpu pacyere Ha BBIAEPTUBAIOIIME HArPY3KH CBau, paboTarolled B CBaHOM KYCT€ W3 YETHIPEX CBalli M MEHEE, PACUETHYIO HECYIIYIO
CIOCOOHOCTH CBaM cieayeT yMeHbIIHUTh Ha 20%.

14.8 JIns cBaii, BOCOPUHUMAIOIIMX BBIIEPTUBAIOIINE HArPY3KH, JTOMYCKAETCs MPEeAyCMaTpUBATh MOTPYKEHUE UX B JIUACPHBIC CKBAXHUHBI, IIPU
3TOM pa3HUIa MKy IONEPEUHBIM Pa3MEPOM CBaM U JUAMETPOM JIHUAEPHON CKBaKHUHBI 10JIXHA ObITh HEe MeHee 0,15 M.
15 Oco6eHHOCTH NPOEKTUPOBAHNA CBalMHbIX (PYHAAMEHTOB Mano3TaXXHbIX 34aHUN

15.1 Ocobennoctu IMPOCKTUPOBAHUA CBalHBIX (I)YHI[aMeHTOB MaJIOdTaXHBIX 3JTaHUKN PaCIpoCTPaHAOTCA Ha MAJTO3TAKHBIC JKHIIBIC H
O6HI€CTB€HHI>I€ 34aHus, a TAKXKEC Ha MMPOU3BOJACTBCHHBLIC CEIIbCKOXO3SIICTBCHHBIC 3aHM.

15.2 PekoMeH1yeTCsl IPUMEHSITH CIEAYIOIINE BUIBI CBAA:

3abuBHBIC Mpu3MaTudeckue cedeHueM 20x20 cM u doree;

KOPOTKHE MUPAMUJIAJIbHBIE CBaK C MIPEIBAPUTENLHO HANPSKEHHON apMaTypoil 0e3 MonepeyHoro apMUpOBaHHUS;
OypoBsie cBau auameTpoM 30-60 cM JUTHHOM 10 3 M ¢ YIUIOTHEHHBIM TpaMOOBaHHUEM 3a00€M;

HaOuBHBIE cBau nuaMeTpoM 30-60 cM JuMHOM 10 3 M, ycTpauBaeMble B MPOOUTHIX CKBaKHMHAX;
OypOMHBEKIIMOHHBIE cBau AuameTpoM 150-350 mm;

TpyOUaThie METAIIIO0ETOHHBIE CBau AuamMeTpoM 159-325 mm;

CBau-KOJIOHHBI.

B ¢dbynnameHnTax mMpoW3BOJACTBEHHBIX CEIbCKOXO3SWCTBEHHBIX 3/aHUN pAcHOpHOM KOHCTPYKLUMHU CleAyeT MNPUMEHSITh CBal TaBpOBOTO U



JBYTaBPOBOI'0 CEUEHUM C KOHCOJISIMU.
IIpumeyanus

1 Ilpumenenue CBaii-KOJOHH JUIS MaJOITaKHBIX 3JIaHHH, BO3BOAMMBIX B CEHCMHUYECKHUX PAaWOHAX, JOIMYCKACTCA MPHU [IIyOWHE MOTPYKEHHUS
CBaf-KOJIOHH B TPYHT HE MEHEe 2 M.

2 YloTHeHUe 3a00s CKBOXHH IPH YCTPOMCTBE OYPOBBIX CBail JIOJDKHO OCYIIECTBJISATHCS IIyTEM BTPaMOOBBIBAHHS B TPYHT CJIOS IICOHS
ToimuHoi He MeHee 10 cm.

3 B mpoekrax cBailHBIX (DYHIaMEHTOB MaJOTaKHBIX 3[JaHUN Ha MPOCATOYHBIX TPYHTAX C MPOCAIKOW OT MX COOCTBEHHOro Beca 1o 15 cm
JOIYCKAaeTCsl HE IMpeIyCcMaTpUBaTh MOJHOM MPOPE3KH CBAsIMHU IPOCAJOYHON TOJILIM, €CIM HAJ3EMHBbIC KOHCTPYKIHMH 3[aHUH HPOCKTUPYIOTCS C
NPUMEHEHHEM KOHCTPYKTUBHBIX MEPOIPHITHH, O0ECIEYMBAIONINX BO3MOXXHOCTh MX HOPMAJIBHOW AKCIUTyaTallid TMPH ONPEICICHHBIX pPacyeToM
HEpaBHOMEPHBIX OCaJIKaX U MPocaakax (GyHIaMEHTOB.

15.3 ITpu pacuere Hecymeil cIOCOGHOCTH cBaii 1o popmyie (7.8) pacueTHbIe CONPOTHBICHNS TpyHTa X | KIla, 0J HIXHUM KOHIIOM 3a0HMBHBIX

cBail mpu ryOuHe NOrpyXeHus OT 2 10 3 M cleayeT NpUHUMATh 110 Tadnuie 15.1, a Ha G0KOBOI MOBEPXHOCTU Ji , kIla, - mo Tabauue 15.2.

Tabmuia 15.1

I'my6buna | Koodduument | Pacuernsle COTIPOTUBIIEHUS TPYHTOB O] HIPKHUM KOHIIOM 3a0WBHBIX CBait R ,

HOTPYXKEH | MOPUCTOCTH # klla, nus
vsi cBau ¢,
M
MECKOB TJIMHUCTBIX TPYHTOB MPU MOKa3aTelie

TEKy4eCTH i , PABHOM

KpynH | cpenHeit | menku | meuteBatel | 0,0 | 0,204 | 0,6 08 |10
BIX KPYITHOC X X
™




2 £0,55 8300 3900 2500 1500 6500 | 390 | 200 | 1000 | 600 (300
0|0

0,70 6400 3000 1900 1200 5400 (320|170 | 900 | 500 |250
0|0

1,00 - - - - 3200 | 190|100 | 600 | 300 |150
0|0

3 £0,55 8500 4100 2700 1600 6600 | 400 | 210 | 1100 | 650 |350
0|0

0,70 6600 3200 2100 1300 5500 | 330|180 | 1000 | 550 |250
0|0

1,00 - - - - 3300 (200|110 700 | 350 |200
0|0

IIpumeyanue - /I npOMEKYyTOUHBIX 3HAYCHUI !

i v “ 3Hauenus = ONPENENA0T UHTEPIIOIISIIIUEH.

Tabmuua 15.2

Cpenusis
riyouHa
pacroyIoKeHus

.
Clos TpyHTa !
M

Koadduunent
MOPUCTOCTH
IpyHTa B CJI0€
=

PacuetHnie CONMPOTUBJICHHUA I'PYHTA HA OOKOBOM MMOBECPXHOCTU 3a0MBHBIX

CBaI>'I, B TOM YHUCJIC TaBpOBOTO U ABYTABPOBOT'O Ce4YCHMI f! , KHa, JJIsL

IIECKOB

TEKYYECTH I , PABHOM

TJIMHUCTBIX 'PYHTOB IIPH ITOKA3aTECJIC




KpynHbIX 1 | Menku | meuteBat | 0,0 [0,2| 04 0,6 0,8 1,0
cpenHen X BIX
KPYIHOCTH

1 £0,55 80 55 45 46 |39 | 32 25 18 11

0,7 60 40 30 45 | 37| 30 23 16 9

1,00 - - - - 32| 23 15 10 6

2-3 £0,55 85 60 50 68 | 53 | 40 29 20 13

0,7 65 45 35 65 | 50 | 37 26 18 11

1,0 - - - 60 | 45| 32 21 13 7

[Tpumeuanue - J{1s1 mpOMeXyTOUHBIX 3HAUEHUH By , 2 L RR— fi OTIpENeNAI0T HHTEPIOISILHEH.

15.4 PacueTHble cOMpOTHBIEHUS TpyHTa 4, K[la, MOJ HUKHUM KOHIIOM HAaOMBHBIX U OYPOBBIX CBAil ¢ VIUIOTHEHHBIM 3a00eM MPH [IYOUHE
yH B} 9
MOTPYXKEHUS cBal OT 2 10 3 M cieyeT mpuHUMAaTh 1o Tabmuie 15.3; mpu 3TOM 7S TUIOTHBIX MECKOB TaOIWYHBIC 3HAUEHUS CIeNyeT YBENUYuTh B 1,3

pa3a. PacyerHble conpoTHUBIIEHUS fi, kl[la, Ha OOKOBOM NOBEPXHOCTHM HAOWMBHBIX M OYpOBBIX CBail JOMycKaeTcss MpUHUMATh 1o Tabmuue 15.2 ¢
JOTIOJTHUTEIBHBIM KO3 (GHUIMEHTOM yCI0BUM paboThl, paBHbIM 0,9.



Tab6muna 15.3

I'pynTHI Koadduuuent | PacuerHble cOnNpOTUBICHHS MOl HIPKHUM KOHIIOM HAOMBHBIX U OYpOBBIX CBai
nopucroctn # R | kIla, npu riy6uHE HX HOTPYXEHHS 2-3 M M PACUETHBIE CONPOTHBICHUS

% RGO?‘!
0J, KOHCOJISIMY CBal-KOJIOHH , kIla

IICCKOB

KPYIHBIX cpenHen MEJKHAX IIBUIEBATBIX
KPYIIHOCTH

TNIMHUCTBIX T'PYHTOB ITPH ITOKA3aTCJIC TCKYUCCTU IL , PaBHOM

0,0 0,2 0,4 0,6

ITecku 0,55-0,8 2000 1500 800 500

Cynecu u 0,5 800 650 550 450
CYTJIUHKHU

0,7 650 550 450 350

1,0 550 450 350 250

I'muHbI 0,5 1400 1100 900 700




0,6

0,8

1100

700

900

600

750

500

600

400

F .
15.5 Hecymiyio cnocoOHocTs - 4 , KH, cCBaU-KOJOHHBI C TIOIPYKaEMbIMU B TPYHT KeJI€300€TOHHBIMH KOHCOJISIMH, Pa0oTaroIIel Ha CKUMAIOLILYIO

Harpy3Ky, CJIeIyeT ONpeneisiTh Kak CyMMY CONIPOTUBIICHUN TPYHTA MOJ HIDKHUM €€ KOHIIOM, TI0J] KOHCOJISIMH U Ha OOKOBOI TOBEPXHOCTH 110 (hOpMyJie

rne 7o, R, A u, f", Bi_ 10 *&e, 9To U B popmyrie (7.8);

Fy =¥, (BA+ ¥ By ooy + 1 Zj;.,.ig!.) , (15.1)

Yeon - nononHATETBEHBIN K03 uLeHT ycaoBUil paboThI; Yoem = 0,4 nns neckoB u Yoem = 0,8 7151 TTIMHUCTBIX TPYHTOB;

R

% - pacyeTHOE CONPOTHUBIIEHNE IPYHTA MOJ KOHCOsAMH, Klla, mpu morpyxeHuu ux B rpyHT Ha rinyouny 0,5-1,0 M, mpuHrMaemoe 1o Tabiauie

15.3;

o 2
Auon IUIOIIAb IIPOEKIINYU KOHCOJIEN Ha TOPU30HTAIIBHYIO INIOCKOCTH, M

15.6 Hecymiyto cnocoOHOCTh CBail TaBpOBOTO M JIBYTaBPOBOTO CEUEHMH MpPHU JEHCTBUU BEPTHUKAIBHOM COCTABIAIOIIEH HArpy3Kd CleayeT
omnpeaensats no popmyne (7.8), npuHUMas B Hel 3Ha4eHHs] HA OOKOBOM MOBEPXHOCTH MOJIKU M CTEHKHU 1o Tabnuie 15.2.

[Tpumeuanue - [Ipu pacuere Hecymieil cmocoOHOCTH CBaif TaBPOBOIO M JIBYTaBPOBOI'O CEUEHUMH, UCHOJB3YEMbIX IS 3[JaHMM C KapKacoMm W3
TPEXIIAPHUPHBIX PaM, JIOMYCKAETCs YYUTHIBATh BIMSHHE TOPU3OHTAJIBHOM COCTaBISIONIEH pacropa Ha pacueTHBIE CONPOTUBIICHHS Ha OOKOBOM

ITOBEPXHOCTH CBaM.

15.7 PacueTHble XapaKTepUCTUKHU T'PYHTOB IPH ONpPEAEICHUU Hecyllel crmocobHoctu cBail mo 15.3-15.6 cienyer mpuHUMaTh A Hambosee
HeOJIaronpusATHOTO CIIy4asi UX Ce30HHOT'O U3MEHEHUs B IIPOLIECCE CTPOUTENHCTBA U AKCIUTyaTalluH 31aHUS.



15.8 Ilpu mpoekTupoBaHUH CBaWHBIX (DYH/IaMEHTOB B IIYYHMHHUCTHIX IPYHTAX CJIEAYET IPOU3BOJUTH pacueT Ha BO3AEUCTBUE CUII ITyUEHHUSI.

[Tpunoxxenune A
(cipaBOYHOE)

TepMVIHbI n onpeageneHus

B HaCcTOAIIEM CII MPUMCHCHBI CJICAYIOIIUC TCPMUHBI C COOTBETCTBYIOIIUMHA ONPCACIICHUSAMMU

KOMOMHMPOBaHHBII cBaliHO-TUIMTHBIN (yHaameHT (piled raft foundation): @ynnament, cocrosimuii U3 xKene300€TOHHOW TUIUTHI (CBAHOTO
POCTBEpKa) U CBaif, COBMECTHO IEPEJAIOIUX Harpy3Ky Ha OCHOBaHHUE.

KycT cBaii (pile group): KommakTHO pa3zmeniaemasi rpymmna cBaid, 0ObeJUHEHHAs POCTBEPKOM U IEpeAarollas Harpy3Ky Ha OCHOBaHME, Kak
MPaBUJIO, OT OJIMHOYHOM KOJIOHHBI UJTU OTIOPHI.

Hecylas criocoOHocTh cBam (bearing resistance of a single pile): [IpenenpHOE CONMPOTHUBICHHE OCHOBAHUS OAWHOYHOW CBAaW IO YCJIOBHIO
OrpaHUYEHUS Pa3BUTHSA B HEM YPE3MEPHBIX JeOpMaIliii CABUTA.

ocHoBanme cBan (pile ground base): YacTte mMaccuBa TpyHTa, BOCIPUHHMAIOIIAs HATPY3Ky, MEpEAaBacMyl0 CBacil, M B3aMMOJCHCTBYIOMIAs CO
cBac.

oTpuIaTe/bHbIe (HeraTUBHbIE) CWJIbI TPeHus (negative skin friction): Cuiibl, BO3HHKaroKe Ha OOKOBOI MOBEPXHOCTH CBail IPU MPEBBILIEHUN
0CaJKOHM OKOJIOCBAWHOTO IPYHTA OCAJKU CBAll ¥ HAIIPaBJIICHHBIE BHU3.

pacuyeTHasi Harpy3ka, nepeaaBaemas Ha cBato (design resistance of a single pile): Harpyska, paBHast mpoA0JIbHOMY YCHIIUIO, BOZHUKAIOLIEMY B
CBae OT MPOEKTHBIX BO3JCHCTBUI Ha ()yHIAMEHT MPU HanOoJIee HEBBITOAHBIX X COYCTAHUSX.

poctBepk (raft): PacnpenenurenbHas Oanka WM IJIUTa, OObEIUHSIONIAS TOJOBBI CBall M Iepepaclpeiensionas Ha HHUX Harpy3Ky oOT
BBIIIEPACTIONIO0KEHHBIX KOHCTPYKUMH. PaznnuaroT BBICOKHII pPOCTBEPK, €CIM €ro MOJOIIBA PACHojaraeTcs BbIIIE€ MOBEPXHOCTH TPYHTA, U HU3KUN

POCTBEPK, €CIIU €r0 MOIOIIBA OIIUPACTCS HA TPYHT WM 3ari1yOIsieTcsl B HEM.

cBaiiHoe nose: bonbias rpynna cBail, oObeqMHEHHAs] OOLIUM POCTBEPKOM, Mepearolias Harpy3Ky Ha OCHOBAaHHE OT CHCTEMbI KOJOHH WU
o110p.

cBaitnblii pynmament (pile foundation): Kommuieke cBaii, 00beIMHEHHBIX B €IMHYIO0 KOHCTPYKITUIO, TIEPEIAIONIYI0 HAarpy3Ky Ha OCHOBAHHE.



cBas (pile): [lorpy:xeHHas B TpyHT WJIM U3TOTOBJICHHAS B TPYHTE BEpTUKAJIbHAS UM HAKJIOHHAs KOHCTPYKLUSA, [IpeIHa3HAUCHHAs Ui Iepe1adu
Harpy3ky Ha OCHOBAaHHE.

cBasi OyponHbekmonHas: bypoBas cBasg nuamerpoM menee 350 MM, ycTpamBaeMasi yTéM HHBEKIWH MEIKO3EpPHHUCTONH OETOHHOH cMmecH B
OypOBYIO CKBa)KHHY, B TOM YHCJIE€ Yepe3 MOJIbIH IIIHEK.

cBas Bucsuas (friction pile): Cpas, nepenaromas Harpy3Ky Ha OCHOBaHHE uepe3 OOKOBYIO TIOBEPXHOCTD U IIATY.
cBasi oquHOYHas (single pile): CBasi, mepenaronias Harpy3Ky Ha IPYHT B YCJIOBUSIX OTCYTCTBUS BIIMSIHUS HA HEE IPYTUX CBa.

cBasi-cToiika (end bearing pile): Casi, nmepenarorias Harpy3Ky Ha OCHOBaHHE TOJBKO yepe3 MATY M3-3a MPAKTHYECKOr0 OTCYTCTBUS CMEIICHHN
€€ CTBOJIA [10 OTHOILIEHUIO K OKPYXAIOIIEMY I'PYHTY.

TajionHas cBas: CrangapTu3oBaHHas Metauimueckas KoHcTpykiusa (mo ['OCT 5686), ucnonb3dyemas JJjis OLEHKH 1O pPE3yJibTaraMm €€
CTaTUYECKOTO MCIBITAHMSI HECYIIeH CIOCOOHOCTH 3a0MBHBIX CBaH.

IIpunoxenue b
(pekoMeHayeMoe)

OnpepeneHne 06bEMOB MHXEHEPHO-reonorM4eckux M3biCKaHUN AN NPOEeKTUPOBaHUA CBalHbIX (PyHAAMEHTOB

b.1 JIns onpeneneHuss o0beMOB W3BICKAHUN JUIsl CBAaWHBIX (YHIAMEHTOB 1I€JE€CO00pPAa3HO BBIACIUTH TPU KAaTErOPUM CIIOKHOCTH T'PYHTOBBIX
YCIIOBUH B 3aBUCUMOCTH OT OJJHOPOJHOCTH TPYHTOB I10 YCJIOBHSIM 3aJIETaHMs U CBOMCTBaM.

K nepBoii kaTeropuu cieayer OTHOCUTh OJHOCIOHHYIO MJIM MHOTOCIONHYIO 110 COCTaBy TOJIIIY TPYHTOB C NMPAKTHUECKH TOPU30HTAIBHBIMU UIIH
cJ1a00 HaKJIOHEHHBIMU clIosIMU (YKIJIOH He Oosiee 0,05), mpuyeMm B npeaenax KaxkJoro cjaos IpyHTbl OTHOPOAHBI IO CBOIMCTBAM.

Ko BTOpOI1 Kareropuu ciieyeT OTHOCHUTbh OJHOCIOWHYIO HJIM MHOTOCIIOMHYIO MO COCTaBy TOJII[Yy I'PYHTOB C HEAOCTAaTOYHO BbLAECPKAHHBIMU
rpaHHIIaMu MEeXAY ciosaMu (YKiIoH He 6oee 0,1), mpuueM B mpesenax clioeB IPYHTHI HEOJHOPOAHBI 110 CBOHCTBAM.

K Tperbeil kateropuu cienyeT OTHOCUTh MHOTOCIOHHYIO IO COCTaBYy M HEOJAHOPOJHYIO IO CBOMCTBAM TOJILIIY TPYHTOB C HEBBIIEPKAHHBIMU
rpaHullaMu Mexy ciosMu (ykiioH Oosee 0,1), mpuueM oT[enbHbIE CIIOM MOTYT BBIKJIIMHUBATHCA.

b.2 OHGHKy KaTeropuu CJIO0XKHOCTH T'PYHTOBBIX YCJIOBI/II;'I Ha IUIOMIAAKE CTPOUTCILCTBA BBIIIOJHAOT HAa OCHOBEC MATCPUAIOB I'COJIOTMYCCKHUX
(hOoHIOB.



b.3 Onpenenenrie 00beMOB HM3BICKaHUM JUIsl CBalHBIX ()YHIAMEHTOB B 3aBHCUMOCTH OT YPOBHS OTBETCTBEHHOCTH OOBEKTOB M KaTEroOpuii
CJIO’)KHOCTH TPYHTOBBIX YCJIOBUH (yKa3aHHBIX B 1) peKOMEHyeTCsl MPOBOAUTH C UCIOIb30BaHUEM TabmuIsl b.1.

Taomuua b.1
Bun n3bickanus Kareropus ci10:KHOCTH TPYHTOBBIX YCIOBHI
nepBas BTOpas TPEThs
3nanus u coopy:kenus Il (MOHU:KEHHOT0) YPOBHS OTBETCTBEHHOCTH
Bypenue ckBaxxun ITIo cerke 70x70 M, HO He | Ilo cetke 50x50 M, HO He | [To cerke 30x30 M, HO
MEHEe OJIHOM CKBa)XMHBI Ha | MEHEE JBYX CKBAXXHH Ha | HE MEHEE TPEX CKBAXHH
KaXKJ10€ 3/JaHue KaXXJI0€ 3JJaHue Ha KaXJ0€ 37aHue
JlabopartopHubie He menee mectn onpeneneHnil Kak10ro nokasaress B peaenax 0JJHOro
HCCIIE0BAHUS TPYHTOB WH>KEHEPHO-TE€0JIOTMYECKOT0 3JIEMEHTA

30HIUpOBaHUE TPYHTOB ITo cerke 35x35 M, HO He |Ilo cetke 25x25 M, HO He | [lo cerke 15x15 M, HO
MEHee JIByX TOYEK Ha|MEeHee TpeX TOUYEeK Ha |He MEHEE IIECTH TOYEK
Ka)KJ10€ 3/1aHue KaXKJ0€ 3/1aHue Ha Kax/10€ 37]aHue

3nanus u coopy:xenus Il (HopMaabLHOr0) YpoBHSI OTBETCTBEHHOCTH

Bypenue ckBaxxun ITo certke 50x50 M, HO He | Ilo cetke 40x40 M, HO He | ITo cerke 30x30 M, HO
MCHECC ABYX CKBAJKMH Ha | MCHEC Tpex CKBAJKMH Ha | HC MCHCC quLIpex
Ka)KI0€ 3JaHKe KaXKI0€ 3JaHHe CKBOXHUH Ha KaXIoe




3JaHUC

JlaGopatopHsbie
UCCIIEI0BaHNSI TPYHTOB

He menee mectu OHpeI[eHGHI/If/’I KaXXJI0ro 1mokasarejid B Ipcaciiax 0JHoro
HUHXXCHECPHO-T'COJIOTHYCCKOI'0 2JICMEHTA

30HIUpPOBaHUE TPYHTOB

IIo cerke 25x25 M, HO He
MEHEC IIeCTH TOYEK Ha
KaXXJ0€ 371aHHE

ITo cerke 20x20 M, HO HE
MEHEC CeMH TOYeK Ha
Ka)K/10€ 371aH1E

IIo cerke 15x15 M, HO
HE MCHEE JEeCATH TOYCK
Ha KaX0€ 3/]aHHe

HpeCCI/IOMCTpI/I‘ICCKI/Ie - He meHee miectw HCHBITAaHHN B npeacitax OJHOro
UCIIBITaHUA HHXXCHCPHO-TCOJIOTMYCCKOI 0O 3JICMCHTA
HcneiTanue I'PYHTOB He menee mectu UCnbITaHUN HA Ka)KHOﬁ 3a,I[aHHOI7I FHY6I/IHC

3TAJIOHHOM CBael

HcneiTanue
HaTypHOU CBaeu

IPYHTOB

He MEHee JIBYX
ACIBITAHUNA Ha KaXIOH
3aJJaHHOM TJIyOMHE TIpH
Haymuuun 6oaee 1000 ceait

He MeHee IBYX
HCHOBITAHUNA Ha KaXKIoi
3a]aHHOW TJIyOMHE MpHU
Haymmuun  6onee 100
cBail

31aHus u coopy:kenusi I (MOBBINNIEHHOT0) YPOBHSI OTBETCTBEHHOCTH

bypenue ckBaxxun

IIo cerke 40x40 M, HO He
MEHEE TpeX CKBaXWH Ha
KaXkJ10¢ 37aHHC

ITo cerke 30x30 M, HO He
MCHEC '-IGTI)IpeX CKBAXXUH
Ha KaXkKJ0€ 3J]aHHe

ITo cerke 20x20 M, HO
HC MCHEC IISITU CKBAXHUH
Ha KaXJI0€ 3JaHue

Jlaboparopusie
HCCJIEIOBAHUS TPYHTOB

He menee mectu OHpe)IeJ'IeHI/Iﬁ KaXXJ0ro 1mokasarejisd B Ipeaciiax OJHOTo
HWHXXCHCPHO-TCOJIOTMYCCKOT'0O 3JICMCHTA




30HIUpOBaHUE TPYHTOB

Ilo cerke 25x25 M, HO He
MCHEE IICCTH TOYCK Ha
KaXkJ0€ 3JaHue

ITo cerke 15x15 M, HO He
MCHEEC BOCBMH TOYCK Ha
Ka)k10€ 37aHue

IIo cerke 10x10 M, HO
HE MCHEE JICCATH TOYCK
Ha KaXkKJ0€ 3JaHHe

[Ipeccuomerpuueckue
UCTIBITAHUSA

He menee mectu ucnpITaHUid B IPEAEIaX OJHOTO HHKEHEPHO-TEOJIOTHYECKOTO

2JICMCHTAa

WcnerTanus mraMIiraMu

He menee nByx ucnbITaHuil B Ipeaeaax OJHOTO HHAKEHEPHO-TEOJIOTHYECKOTO
3JIeMEHTa IIPU OTKJIOHEHUH Pe3yNbTaToB OT cpeaHero He 6onee 30%

HaTypHOU CBaeu

cBau

HcnbiTanue  3TamoHHOU He MeHee miecTu UCIIBITAHUIN Ha KaXI0W 3aIaHHON TIIyOHHE
cBaei
UcnpiTanue rpyHToB | He MeHee nByX UCHIBITAaHUIN Ha KaXkJ10M 3alaHHOM ri1yOuHe npu Hanuuuu 6osee 100

[Ipunoxenne B
(pexoMeHayeMOE)

PacuyeTt cBan Ha cOBMeCTHOe AencTBMe BepTUKaNbHOM U FOPU3OHTaNbHOM CUIT U MOMEHTa

B.1Ilpu pacdyere OIMHOUYHBIX CBail Ha COBMECTHOE JAECWCTBHE BEPTUKAIBHON M TOPU30HTAJIBHOM CHUJI U MOMEHTAa JOIYCKAaeTCs MPOBOJIUTH
pacyeTsl B COOTBETCTBUHU CO CXEMOM, IPUBEAEHHOMN Ha pucyHke B.1.



Pucynox B.1 - Cxema Harpy3ok Ha cBaro

B.2 IIpu npoBeneHnH pacyeToB AOMYCKAETCs MPUMEHEHNE KOMIBIOTEPHBIX MPOrpaMM, ONMHUCHIBAIOIINX MEXaHHMUECKOE B3aUMO/IEHCTBHE OaloK U
yOpyroro ocHoBaHusi (Oanka Ha ynpyrom ocHoBaHuM). [Ipu 3TOM TpyHT, OKpyKaroUIMil cBaio, JOMYCTUMO paccMaTpuBaTh Kak YIPYTyHO

. 3 3 .
JTHHEHHO-Ie)OPMUPYEMYIO Cpelly, XapaKTepu3yeMyo KoddummentoM mocrenn ~ 2, kH/M™ (Tc/M™ ), BO3pacTAIONIHM ¢ TITyOUHOIA.

PacuerHble 3HaueHHs KOIQ(HIHEHTa OCTEN © & TPyHTA Ha GOKOBOIT MOBEPXHOCTH CBaM JOMYCKAETCS OMPEICIIATh 10 (GopMyIie

Ty T —

Yo (B.1)

rae & - KOd(UIMEHT MPONOPLHOHATEHOCTH, KH/M4 (TC/M4), IIPUHUMAEMBbIl B 3aBHCHUMOCTH OT BHJIa TPYHTA, OKPYKAOIIETO CBAao, IO
tabmune B.1;

Z - rmyOMHA PacIoJIOKEHUs CEUEHUs! CBaW B IPYHTE, M, JJIsi KOTOpOH ompenensercs Ko3(pPUIMEeHT MOoCTeNr, M0 OTHOUIEHUIO K MOBEPXHOCTH
I'PYHTa IIPH BBICOKOM POCTBEPKE WJIM K MOJOLIBE POCTBEPKA IIPU HU3KOM POCTBEPKE;



L kod(hpuImeHT ycnoBuii paboThI (151 OTAEIBHO CTOSIIEH CBan Yo T 3).

Ta6auua B.1

['pyHTBI, OKpYXKaroLI1e CBau, U UX XapaKTePUCTUKU Koadpdpumment
IPOHOPIHMOHAIBHOCTH & |

kH/m ! (Tc/™m 4)

18000-30000

ITecku kpymnsbie (0,55 el 0,7); TIMHBI ¥ CYTJIMHKU TBEPJIbIE (‘FL < 0) (1800-3000)

Iecku menkue (0,6 > ¢ £0,75); necku cpenneii kpymsoctn (0,55 =€ £0,7), 12000-18000

Cynecu TBCPABIC (IL < 0); TIMHBI W CYIVIMHKH TYTOIUIACTUYHBIE H (1200-1800)

nonyteepasie (0 i s 0,75)

[Teckn meineBateie (0,6 Lfel 0,8); cymecu tuactuunbie (0 $ip < 0,75); 78%%_122%%(;
TJIMHBI U CYTJIMHKY MsTKornactuaneie (0,5 $ips <0,75)

£ 2 4000-7000
I'munbl ¥ cyrimHky Tekydennactuynble (0,75 1) (400-700)
Iecku rpasemuctbie (0,55 €% (,7); KpymHOOGIOMOUHBIE TIPYHTBI C 50000-100000

MeCYaHBIM 3aIMIOJTHUTEIIEM (5000-10000)




B.3 Pacuer cBail Ha COBMECTHOE J€MCTBHE BEPTUKAIbHONW U TOPU30HTAIBHON CHJI U MOMEHTA J0JKEH BKIIIOUYATh!
a) IPOBEPKY YCTOMUMBOCTH rpyHTa coriacHo B.7;
0) pacuer cBaii mo nedopManMAM, BKIIOYAIOMIWNA NPOBEPKY COONIIOJCHHS YCIOBUH JOIMYCTUMOCTH PACUETHBIX 3HAUYEHHUH TOPU30HTAIHLHOTO
u
IIepEMELIEHUS TOJIOBBI CBau ¥ U yria
o (B.2)

L iWu, (53)

i
rac F , ¥ F- pacuYCTHBIC 3HAYCHUA COOTBCTCTBCHHO 'OPU30OHTAJIBHOI'O IEPEMCIICHH A I'OJIOBEI CBAU, M, U yI'Jla €€ IIOBOPOTA, pald;

I
v, Ya peACIIbHBIC JOMMYCTUMBIC 3HAUYCHUA COOTBETCTBCHHO I'OPHU30HTAJIIBHOTO IIEPEMCIUICHUA I'OJIOBBI CBAW, M, U yI'Jla €€ IIOBOPOTA, pal.

u o .
Bemmunusr ¥, ¥¥ qomKHBI 3a1aBaThCS B NMPOEKTE W3 YCIOBHS HOPMAIBHON SKCIUTYaTALMH IPOCKTHPYEMBIX CTPOMTEIBHBIX KOHCTPYKIHii
3/1aHUs WIH COOPYKEHUS;

B) IPOBEPKY CEUEHUM CBail MO MPEEIbHBIM COCTOSHHUSAM MEPBOM W BTOPOW rpymi (IO MPOYHOCTH, 0OPA30BAaHUIO M PACKPHITHIO TPEIMH) Ha
COBMECTHOE JIeHiCTBHE paCUE€THBIX YCUIIUI - BEPTUKAIbHOMN CHIIbI, H3TMOAIOIIET0 MOMEHTA U TIONIEPEYHON CUJIBI.

B.4 PacdeTsl o onpeneneHuio MpoYHOCTH CBall BCEX BUIOB CIENyeT MPOBOAUTH € ydeToM ¢opMyisl 7.1 ¢ ncnoiab3oBaHueM KOd(pQHUIHEHTa

nedopmanuu “z (1/m), orpenenseMoro no gopmyine

(B.4)

2
rae £ - momyns ynpyrocru mMatepuana ceau, xIla (te/m *);

4
I - Moment WHEPLUHU NONEPEYHOr0 CEYCHHS CBau, M |

. o b, =d+1
F- yCJIOBHAd MIMpUHA CBaU, M, IPUHUMACMAA paBHOU: IJId CBaU C JUAMETPOM CTBOJIOB 0,8 M u Oomee ¥ , 4 IJId OCTAJIbHBIX pasMCpOB



. . b, =154 +05
CeueHui cBai , M

2

e KO3 PHUIHUEHT YCIOBHUN PabOTHI;

i . Hapy’KHBIM JMaMETP KPYyIJIOrO MM CTOPOHA KBAJPaTHOIO, WIK CTOPOHA IIPSIMOYIOJBHOIO CEYEHUs CBAl B INIOCKOCTH, IEPIICHAMUKYISIPHOU
JEUCTBUIO HATPY3KH, M.

B.5 Ilpu cratnueckoM pacyere CBail B COCTaBE KyCTa CJIEYET YUYUTHIBATh UX B3aMMOJACUCTBHE. B 3TOM ciydae 10mycTUMO MPOU3BOAUTD pPacueT

. . o o
KaK JUIS OJMHOYHOM CBaH, HO K03(MDMHUIMEHT POMOPLHOHATBHOCTH & YMHOXKAETCS HA MOHIKAOIHH KOd(QHUIMEHT ! , ompeaessieMblii o GpopMyiie

2
o T Xp—xg
oy = [I41-—[117+036 L -015| L~
, (B.5)

Yo K03 (DULMEHT, YYUTHIBAIOIINN YINIOTHEHHE TPYHTA MPH MOTPY>KEHUU CBal M IPUHUMAEMBIIA: Ye 71,2 1151 3a6UBHBIX CBaM CILIOMIHOTO
e

rIe

CeUeHU U " 1 mIst OCTATBHBIX BUIOB CBaii;

d . AUaMETP UJIN CTOPOHA MOTICPCHYHOI'O0 CECUYCHUA CBan, M;

r{i" =1j(x:' —Xvi.-:lz +|:_)J‘!' _.J’?vil':lz ’ (B6)

Fi

X ;. .
rae ', - KOOpAUHATHBI OCHU I-}i cRau B IUTIaHE, TPUYCEM I'OPHU30HTAJIbHAS HAarpy3Ka IMPUJIOKCHA B HAIIPABJICHUN OCHU x ’

X - P
d i 10 Ke, I 4 -if cBam.

I1

[poussenenue -* B Gopmyste (B.5) pacnpocTpaHseTcs TOJIbKO Ha CBaM KyCTa, HENOCPEICTBEHHO IPUMBIKAOMIUE K * -TOH cBae.

B.6 [Ins ompenenenus peakuuii B rojioBe cBail, 0Ob€IMHEHHBIX OOLIMM POCTBEPKOM, CIEIyeT MPOBOIUTH CIielualbHble pacuersl. [lpu
MIPOBE/ICHUHU TAKUX PacueToOB Kax/asi CBas MOJEIMPYETCs Kak Oajika, B3aMMOJEHCTBYIOIIAs C YIPYTMM OCHOBAHHEM, a TOJIOBBI CBail 0OBEAMHSAIOTCS
AJIEMEHTaMU, MOJEIUPYIOMUMHU (QyHIaMEHTHbIE KOHCTPYKIUH.

B.7 PacueT yCTOMYMBOCTH OCHOBAHHS, OKPYKAIOIIETO CBA0, JOJDKEH IIPOM3BOIUTHCA 110 YCIOBHIO OIPAHMUYEHMS PACUECTHOTO NABICHUS " 2



OKa3bIBa€MOI'0 Ha IPYHT OOKOBBIMHU MTOBEPXHOCTSIMH CBait

4
LS T E(Tfﬂgﬁ?r +tEcq)
I (B.7)

2 o .
rae 7z - pacuerHoe maBnenue Ha TpyHT, Klla (Tc/M ), GOKOBO# MOBEPXHOCTH CBAU HA TIyOHHE Z , M, OTCUHTHIBAEMOM P BHICOKOM POCTBEPKE

ol A = =
OT TIOBEPXHOCTH TPYHTA, a IPH HU3KOM POCTBEPKE - OT €ro MOJOMIBHI [mpu = ~ 2,5 - Ha ABYX MIYOMHAX, COOTBETCTBYIOIIUX < 3y z=I ; TIpU

e d =085/ o
3 5. rae

2,5 - na rmyOune & onpexensiercs no ¢popmyie (B.5)];

. . . . 3 3 .
¥I - pacuerHsIii yenpHbI (00BEMHBIIT) BeC TPyHTa HEHAPYIIEHHOM CTPYKTYphl, KH/M ™~ (Tc/M™ ), ONIpe/ieNiseMblil B BOJOHACHIEHHBIX IPYHTAX C
Y4E€TOM B3BEIIMBAHUSA B BOJE;

o 2.,
¥I ©I - pacueTHbIC 3HAUCHMS COOTBETCTBEHHO YIJIa BHYTPEHHEr0 TPEHHs TPYHTA, IPajl, ¥ YAIbHOTO CLeIIeH s rpyHTa, KIla (te/M *);

£ Kod(pPUIMEHT, IPUHUMACMbIH JIJ1s 3a0MBHBIX CBall U CBaii-000J10UeK &= 0,6, a 119 BceX OCTaIbHBLIX BUIOB CBai &= 0,3;
1 - koaduIEEHT, PaBHBII eIMHUIE, KPOME CITydaeB pacueTa GyHIaMEHTOB PaCIIOPHEIX COOPYKEHHIA, 11 KoTophix "1~ 0,7;

72 - k09D DHUIHEHT, yIUTHIBAOIIMH TOMIO OCTOSHHON HArPY3KH B CyMMapHOi! HArpy3Ke, OmpeIelsieMblii 10 hopMyiIe

M, + M,
L
aM_+ M
o Ty (B.8)
M, y
rac - MOMCHT OT BHCIIHUX IMOCTOAHHBIX HAI'PY30K B CCUHCHHUU (I)YH,Z[aMCHTa Ha YPOBHC HMJKHHUX KOHIIOB CBaW, kH-Mm (TC‘M);

!~ T0 e, OT BHEIIHUX BPEMEHHBIX PACUETHBIX HArPY30K, KHM (TCM);

% - ko3 punment, npuauMaeMslii # T 2,5, 3a HCKJIIOUEHUEM CITyyaeB pacueTa:

o o d L 7= o d 2 7=
a) 0co00 OTBETCTBEHHBIX COOPYKEHUU, M KOTOPBIX MpHU 2,6 mpuHUMaeTcs 4 n npu 5 npuHHMaeTcs 2,5; npm



o d = o
MIPOMEXKYTOUHBIX 3HAYCHUSAX = 3HAYCHHE ** OMpEeeIIeTCs HHTEPIOISINCH;

0) hyHIaMEHTOB C OJHOPSAHBIM PACIOJIOKEHUEM CBall HA BHEIEHTPEHHO MPUJIOKEHHYIO BEPTHKAIBHYIO C)KUMAIOIIYIO HArPy3KY, U KOTOPBIX

= o d
clielyeT NIpUHUMAaTh *# = 4 He3aBUCHMO OT 3HAUCHUS =

[Tpumeuanue - Ecim pacueTHble TOPU3OHTAJIBHBIC IABICHHUS HA TPYHT Yz pe YIOBJICTBOPSIOT ycioBuio (B.7), HO mpu 3TOM Hecymas
CIIOCOOHOCTH CBail M0 MaTepuay HEJAOWCIIONBF30BaHA M TEPEMENICHUs] CBAll MEHBIIE MPEICIbHO JOMYCKAeMBbIX 3HAYEHHWH, TO MPHU NPUBEICHHON
ol

rnyouHe cBail  °

2,5 pacuer clefyeT HOBTOPHTb, IPUHSB yMEHBIICHHOE 3HAYCHHE KOA(QHIMEHTa mpornopruuoHansHoctd & . ITpu HOBOM
3HaueHnH & HeoGXOIMMO IPOBEPHTH MPOUHOCT CBAH IO MaTepHualy, ee epeMelleHNns, a TaKxKe cobmoenne ycaosus (B.7).

IIpunoxenune I
(pekoMeHnayemoe)

< . L i,
PacueT HecyLien cnoco6HOCTU NMpamMmupanbHbIX CBall C HAKITOHOM 60OKOBbIX rpaHen ¥ ~ 0,025

F . L By 2
Hecymiyro criocobrocTs ~ @, KH, mupaMHMAaIbHBIX CBaii ¢ HAKIOHOM OOKOBBIX rpaHeil # 0,025 momyckaeTcs ONpENeNsaTh Kak CyMMY CHII
pacueTHBIX CONMPOTUBIIEHUI IPYHTa OCHOBaHUS Ha OOKOBOW MOBEPXHOCTHU CBAH U MO €€ HUKHUM KOHIIOM 110 opMyJie

n ,:fz .
Fy =2 A cosofp;(too tigwr; * CI,;-I'] +—(p; +”2"31;':'
]':]_ ?31 y (F.l)

. . : 2
rnue A ioniaib 60KOBOM MOBEPXHOCTH CBaM B Mpejenax ! -ro cios rpyHTa, M
® - yroJ1 KOHYCHOCTH CBaH, Ipaj.;

L , pacyeTHBIC 3HAUYCHUSI YTJIa BHYTPEHHET0 TPEHUs, Tpajl., U cuerienus, klla, ¥ -ro cimos rpyHTa;
d . CTOpPOHA CEYEHUS HMKHErO KOHIIA CBau, M;

#1 %2 - xoodduIMeHTHI, 3HAYEHHS KOTOPBIX MPUBEICHBI B Tabue I 1.



Taomuua I'.1

Koopprument YToJ1 BHYTPEHHETO TPEHUS TPYHTA PLi , Tpan.
4 8 12 16 20 24 28 32 36 40
] 053 | 048 | 041 0,35 0,30 0,24 0,20 0,15 | 0,10 0,06
D 094 (088 | 083 0,78 0,73 0,69 0,65 0,62 | 0,58 0,54
£ 0,06 | 0,12 | 0,17 0,22 0,26 0,29 0,32 0,35 | 0,37 0,39

[Tpumeuanue - J{71s1 MPOMEXYTOUHBIX 3HAUEHUI yria BHYTPEHHErO TPEHHS

HEI/IE

OIIPCACIISAOT HHTCpHOJ’IfIHHGfI.

B

3Ha4YeHus K03((HUIMEHTOB

gl

ConpoTuBiieHUs TpyHTa O OCTPUEM CBau iy Ha ee 60KOBOI MMOBEPXHOCTH Fi klla, onpenensroT o popmye

.

1

2
4?0,:’ (I-w)- 2pl:l,:' (2-w)

g

(F'p,:' +oypotg ‘i’I,:‘:' S Ctg‘i’lj

E; ; . .
rae - MOAYJIb I(e(bOpMaL[I/II/I r'pyHTa I-ro CJ1041, I(Ha, ONpeACIIsICMBIN IO PE3yJIbTaTaM IMPECCUOMCTPHUICCKUX UCIIBITAHUU,

(T'.2)



v. 5 w
! - xoapdumment Ilyaccona ! -ro cios rpyHTa, MpUHUMAaEMBbIi B cOOTBeTCTBUU ¢ TpeboBanusmu CIT 22.13330;

£

- k03 pULIMEeHT, 3HaUeHUs KOTOPOTro npuBeeHsbl B Tabmuie I'.1.

Poi Fpg

JaBnenue rpyHta < - , kI1a, onpenensior no popmymnam:

v.
Foi = 1 1 LIy
% : (T.3)

Ppi = pogltsmer) +eop;cosey; (T.4)

rne TLi_ i i. N
ne yZAeIbHBIHA Bec TpyHTa *-ro cios, kH/M™ |

! - cpenHsis rIyOWHA PACIIONIOKEHUS © -T'0 CIIOS TPYHTA, M.

ITpunoxenue J]
(pexomenayemoe)

PacuyeT ocapku 6ypoHabmBHOM cBau B OUNMHEMHON NOCTaHOBKEe

N N< N, +
Ocanky OypoHaOMBHOM cBau Ha IEPBOM 3Talle €e Harpy>KeHUs ¢ ® creyeT onpenenTh no popmysie
k,Gyl
5, =2 0170 2
X &,d

, (A.1)

Trac . BEpTUKAJIbHAA HArpys3kKa, nepcaaBacmas Ha CBaAro, KH;

. N,
0- Harpyska, rnepcaaBacmas Ha ATy CBal B MOMCHT IIOJIHOT'O pa3BUTHUA 110 €€ OOKOBOM MMOBCPXHOCTHU MPCACITIBHOI0 COITPOTHUBIICH UL € , KH;

GII/I Gy . COOTBETCTBEHHO CPEHEE 3HAUEHUE MOJYJISI CABUIrA JUJIsl TPYHTOB OKOJIOCBAWHOI'O MPOCTPAHCTBA U MHUHUMAJIBHOE 3HAYEHHUE MOIYJIS
CIIBUTA T10]T HIDKHUM KOHIIOM cBaM, klla;



jI/I d . AJIMHA U INaMCTp CBau, M;

k . k, =
v - k03¢ GUIMEHT, 3aBUCAIINN OT CpeaHero 3HadeHus koddduienta [Tyaccona asi rpyHTOB (U1 pacueTOB MOXKHO IIPUHUMATh ¥ 2).

s 6ypoHaOMBHBIX cBail 9Ta (hopMyna chpaBeUIMBa JIMIIb HA MEPBOM OSTale HArpy>KeHHs CBaW, a MUMEHHO /IO BO3HUKHOBEHHUS IOJHOTO

N, . .
MMpEACIIbHOTO COIIPOTHUBJICHUA ® Ha OOKOBOM MOBCPXHOCTU CBaM, ITOSABJICHHUEC KOTOPOI'O OOBIYHO BCCTZa 3HAYUTCIIBHO OIICPCIKACT BO3SHUKHOBCHHUC
mpeaACIIbHOIO COCTOSIHUA CBAaX B LICJIOM.

N,
C YUCTOM IMOCTOAHHOT'O PaBCHCTBA OCAAO0K IIAThI U CTBOJIA CBAU 3HAYCHUC ® MOXHO OMpCACIIMTD I10 YCIIOBUIO

1 2 2 ] ( Hz)
N>N +N ,
Ha BTOpOoM 3Tarne HarpykeHus cBau IpH ¢ © ee ocajKa onpezensiercs no Gopmyie:
§=3,+ N (N, + )
W (13)

riue Se ocajka, M, noxydersas o (/1.1) mpu N =N, +, )



S

Pucynok /1.1 - Cxema sTanoB pacuera HarpyxeHusi ceau 1o ¢popmymnam: 1 - ([1.1); 2 - (1.3)

[Tpunoxenue E
(pexomenayemoe)

OnpeaeneHune Hecylen CNOCOBHOCTU CBall B NPOCAf04HbIX FPYHTAX MO UX NPOYHOCTHLIM XapaKTepucTukam

E.1 Hecymas cmocoOHOCTh CBaif 3aBHCHT OT IOKaszaTeied MPOYHOCTH TPYHTA: yrila BHYTPEHHErO TPEHUS ¥ n yIENbHOTO CIEIUIeHus © .
Cy1iecTBEeHHOE M3MEHEHHME HECYIIeW CIOCOOHOCTH CBau MPHU 3aMauyMBaHUU TMPOCAJAOYHOTO TPYHTA MPOUCXOAUT B OCHOBHOM 3a CHET CHUIKEHUS
CIIEIUIEHUSA © .

E.2 Pacuer Hecymieil crmocoOHOCTH CBail B MPOCATOYHBIX TPYHTaX PEKOMEHIYETCS MPOW3BOJIUTH HAa OCHOBE MPHUOIMKEHHOTO pEeIIeHUs
YOPYroIUIACTUYECKOM 3a/1a4yl IPEIeTbHOIO PAaBHOBECHUSI TPYHTA B OCHOBAHUHU CBaH.

O6ma51 MOBECPXHOCThb NPCACIIBHOIO PABHOBECCHUA OCHOBAHUA CBan JIIMHOM "’PCOCTOI/IT U3 TPEX YHYACTKOB: BCpXHI/Iﬁ Y4acCTOK 1- BI0OJIb CTBOJIa CBAKU

+ o (v}
i ‘32, HIDKHHIT Y9acTOK 2 - 110 IIOBEPXHOCTH yCEYEHHOro KOHYCa BIOJb CTBOJA CBAH JUIMHON 2 y4acTOK 3 - 101 HMKHUM KOHIIOM CBAH IO 9aCTH
1apoBoii moBepxHocTu (pucyHok E.1).



Pucynok E.1 - PacueTHas cxema

4
Hecymas cnoco6HOCTh omnpenensiercs mo popmyie

Fd=Tc(F1+F2+F3:" (E.1)

e - koaduIEeHT YeoBHit pabOTHI, IPUHIMACMBIii paBHEIM 1;

rac
2l i+ H e 0 y d
- COIIPOTHUBJICHUEC HAa YYAaCTKC CTBOJIa CBan . KH, rac - Y4aCTOK JIMHCUHOI'O BO3paCTaHus COIIPOTHUBIICHUA OT 0 a0 12 HO He Ooiee

{
6 M, @ HUXKC - YHaCTOK ITIOCTOAHHOI'O 3HAYCHH COIIPOTUBIICHH A, PABHOI'O KOHCYHOMY 3HAUCHUIO 110 JJIMHC u , KH,



Fz - COIIPOTHUBJICHUEC HA YUYACTKE CTBOJIA CBAHW 110 ITOBCPXHOCTU YCCUCHHOT'O KOHYCAa, KH;

3. COIIPOTUBJICHUE IO HU)KHHUM KOHIIOM, kH.

A =ullg (05 Eyigtge+e) + (Eylytge +e)q] (E.2)

rae ¥ - mepumerp cBau, M;

£

- kod(pummeHT GOKOBOTO JaBJICHUS TPYHTA, paBHEI 0,5;
¥ . pacueTHOE 3HAaUCHHE yIiIa BHYTPEHHEIO TPEHMUSI, TPA]L.;

2
¢ - pacueTHOE 3HaUCHHE yJIEIBHOTO CUEIUIeHUs rpyHTa, KH/M ™ ;

2. Y4acTOK JUIMHBI CBau, M, paBHBIN

by=l+di2-lh-b-a (E.3)
rae ! - piuna NOTPYXEHHON YacTH CBau, M;
. JUaMETP WIH CTOPOHA MONEPEYHOI0 CEUYEHHUS, M;
h=h-a (E.4)
rae i JUIMHA OT MOBEPXHOCTHU 3€MJIH JI0 Havyasa JUIMHbI iz , M;
b=d/2-{ctgee - Tyctge M (E.5)

@ - cambIil BEpXHHI y4acTOK IOTPYKEHHOM cBau, r1e 60KoBoe AaBieHue rpyHTa paBHo 0, 11 3a0uBHOM cBan @ ~ 2,5 M, st HabuBHOU ¢ ~ 1,0

@ =45 ~p - xe , Tpa., (E.6)



= 2 _
e HICD,rpaz[-M /kH; * =1°;

C 2 =
U - MuHMMAanbHOE 3HAaUEHHeE CLEIJIEHHUs, TPUHMMAEMOe B pacueT U paBHoe 5 kH/M ™ ; npu atom * = 0,2,

+
Ipenen npumennmocty popmyist (E.6) maercs cootHomenmem © ° *© 450,

i@

B cilydya€ €CJii Ha 0O0IBIIOM Y4aCTKC JJIMHBI CBau fz IMpope3ar0TCiad TI'PYHTHI C PaA3HbBIMH XapaKTCpUCTUKaMU n - , TO 3HA4YCHUC

m
=24

i MIPEJICTABIISIETCS B BUJIE CYMMBI TOJIIUH CJIOEB i=

A peraucnsiercs o bopmyie

m
Fy = u|lg(0,58viptge +c) + 3, (Bylgtge; + o)l

1=l , KH, (E.7)
rae - 9ucno crnoeB ¢ pa3HbBIMU XapaKTEPUCTUKAMH.
= + o o
Ecnu B mpeznenax ydactka h=hta JUTHHOM He Golee 6 M BCTPETHTCSA CIOH C JPYTMMH DAcueTHHIMHM XapaKTepHCTHKaMu © u €, To
INPUHUMAIOTCS B PacyeT UX 3HAUECHUs JJIs1 HUKHETO CJIOS TOJIIMHOM He MeHee 3 M.
By =meigey+d)e (E.8)
rne
dl . d
¥ = [Rl cosp+h - [E:l ——]sm2 w——(ctgp+ ljltgqp
: : M (E9)
rne
d
Ry =—(l+ctge +ctge)
2 M (E.10)

Fy=01(Qycose+mRisin® @) o (E.11)



rac

1
2 213
d : ad. d :
{hh=m y+§—Rlsm¢:9 + E:-—E sin % @ y+5+Rlsmcp
M2 (E12)
Haubounbiee rmaBHOE HanpspkeHUE onpezaensercs no hopmyie
gall+em gl + 2ocosp
o= -
1-sin  cH/m® (E.13)
Haumenbmiee rmaBHOE HanpspKeHUE onpezaensercs mo Gopmyie
= 2
73 =8V ?, (E.14)

¥ . 3
rae - yIenbHbIN Bec rpyHTa, KH/M
Xapakrepuctuku rpyHta © , €, ¥ onpenensiorcss B BOJOHACHIIICHHOM COCTOSIHMM. IIpM IOJHOM BOJOHACHILIGHHM T'PYHTa, B CIydasx
BO3MO>KHOT'O €r0 3aMavyrBaHUsl, TOKa3aTellb TEKYYECTH OMpeeseTcs: o popMyie

_ 0.8ery [ rs — Wp

=Wy (E.15)

i

rae € - ko3 PUIMEeHT MOPUCTOCTH IPYHTA IPUPOJIHOTO CIIOKEHHUS;

o o 3
T yIeIbHBINA Bec BoAbI, paBHbIi 10 kH/M ™ ;

o 3
LES yAENbHBINA BeC TBEPBIX YacTHll, KH/M ™ ;

W
¢ ) WI‘ - BJIA’)KHOCTB I'PYHTA HAa I'PAaHUILC pACKATbIBAHUS U HA I'PAHULIC TCKYYCCTH, JOJIU CANHUIIBI.

HuxHue KOHIIBI JUIMHHBIX OYypOBBIX CBall B NMPOCAJOYHBIX I'PYHTaX, ycTpauBaeMble 0e3 YIJIOTHEHMs I'pyHTa B 3a00€ CKBaXHH, MOJHOCTHIO
BKJIIOYAIOTCA B pabOTy MoOcje JOCTUKEHHsS KPUTHYECKOM HAarpy3KH Ha CBal0 M JajibHelmied ee 3HauuTeabHOW ocaaku. Hecyiryro crmocoOHOCTH
JUTMHHBIX OypOHAOMBHBIX CBal, HUKHUN KOHEI] KOTOPBIX MOJHOCTHIO HE BKIIOYMIICS B paboTy, TOMYyCKaeTCs B IEPBOM IMPUOJIMKEHUN OINPENENATh 10



bopmyne
4 =’T-:'(FIH+F2H]"KH, (E.16)

e

rae ‘¢- 1o ke, uyto u B popmyne (E.1);

!

i+ .
1% - conpoTHBIIeHKE HA ydacTKe CTBONIA cBau U ‘¥ ompezenseMoe Kak [y 3a0uBHOM cBau 110 Gpopmyie (E.2), mpudyem

by=i~h-a (E.17)

i .
rae ‘U - To ke, uTO M MIA 3a6MBHOM CBau;
@ - st HaOMBHOM CBaM, MPUHUMAEMOE PaBHBIM 1 M;

F
- COIIPOTHUBJICHHUC 110 HU)KHHUM KOHIIOM CBau

Fw=rord (E.18)
e ¥ - SKCIepUMEHTAIbHBI Koddduiment npu auamerpe csan 1 M £ € 20,5 M, paBHbIii 3;

2
A - nomans moxomBE cBan, M|

“1- onpenensercs no popmymne (E.13).
3Ha4YeHUsI XapaKTEPUCTUK TPYHTA ONPEACIISIOTCS B 3aMOYEHHOM COCTOSTHUH.

Hecymiast cnoco6HOCTh OypOHAOMBHOMW CBaM ¢ YITUPEHHOU TATOHN OmpeenseTcs mo Gopmyre

de =Ye (Fly +F2y} kH, (E.19)

3

Yz

rae ‘¢-To ke, uto u B popmyie (E.16);

I

+
1Y - conmporuBieHue Ha yuacTKe CTBOJIA CBAH 4 onpeznensiemoe Kak s 3a0uBHOM cBau 1o Gopmyie (E.2), nmpuuem



fy=l-a-iy (E.20)

rac I AJIMHAa CBav 10 HavaJia YIIUPCHUA,

@y *U npuHMMAIOTCA TAKUMM Ke, KaK JUls HAOMBHOM cBau 6e3 yIIMPEHHOM MSATHL.

Fp =kordy (E21)

. . 2d fd 2
rae ¥ - SKCIIepUMEHTABHBIA KO (UIIMEHT, paBHbIiA 2 ipu 3,5 ~F 2ulwmzd 2 0,5 m, npu nuHe cBau He 6oree 20 m;

¥ - nuaMeTp HanOOJBIIETO MONEPEYHOTO CEUEHUSI YIIUPEHHON IISATHI, M;

“1- onpenensercs no dpopmyne (E.3);

F- aomaab HanOOIBIIErO IMOIICPCUYHOIr0 CCUCHUA YIHI/IpeHHOﬁ IIAThI, M

E.3 Cpan o HCCYH_ICﬁ CIIOCOOHOCTH TPYHTOB OCHOBAaHHA B I'PYHTOBBIX YCJIIOBUAX II Tuna CJICAYCT PACCUUTHIBATL C YUCTOM CHUII OTPHULATCIIBHOT'O
TPCHUA UCXOOA U3 YCIIOBUA

F
W<l -y R

i , (E.22)

rae - pacuerHas Harpyska, kH, Ha oaHy cBato;

d - HecyIasi crnocooHocTh cBau, KH, onpenensiemas B coorBercTBuu ¢ E.5;

Tk - k0o PHUIMEHT HaLEKHOCTH;

e - koadpUIEEHT YeIOBHS paGOTHI CBaM, 3HAYCHHE KOTOPOro IPHMHAMAIOT B COOTBETCTBHH ¢ 9.10;

H- OoTpuLaTeiibHas Cujia TPECHUs, onIpeAciricMast B COOTBETCTBUU C E4.

IIpumeyanus



£
1 3nauenune ™ ciemyer OmpeneNnsaTh, KaK IMPaBWIO, JJS MOJHOCTBHIO BOJOHACHIIICHHOTO TPyHTa (IIPH BO3MOXXHOM 3aMauMBaHUU TPYHTOB
CBEpXY).

2 1o mpouHOCTH MaTepHasa cBau JOJIKHBI OBITh PACCYMTAHBI HA HATPY3KY

A . . .
E.4 OTtpunarenbHyio cuily TpeHHs ~ ™ B BOJOHACHIIIEHHBIX TPYHTaX, EHCTBYIOIIYIO 10 OOKOBOIl MOBEPXHOCTH cBau, KH, mMpuHUMAIOT paBHOMN

i . .
HauGOJIbIIEMY TIPEIEILHOMY COMPOTUBICHUIO CBAU HA JUIMHE % | OTCUMTHIBAEMOI OT HOBEPXHOCTH 3€MIIH JI0 HEWTPAIBLHOTrO ClOs. Bbllle 3T0ro cios
Mo OOKOBOW IOBEPXHOCTH CBaW JICHCTBYET OTPHUIIATEIIBHOE TPEHHUE, a HUXKE - IMOJIOKHTEIHHOE CONMPOTHBIICHUE. J[Is1 OmpenencHus IMOJI0KCHHS

HEUTPAITBHOTO CJIOSl CTPOUTCA IpaPUK 3aBUCUMOCTH TIPOCATKH Sq (ock abcmmcc) OT TITyOUHBI A (ocb opaunar) (pucynok E.2).

lNpocanxa S, cm
8 16 24 32 40

o

o0
— e 4 ]

Fnybuua cnos h, M
o

13,7

>

20

Sg = k)

Pucynoxk E.2 - I'paduk 3aBucumocTu

- !
BOSMO)KHYIO BCIMYHUHY NPOCAAKU IJIA KaXA0I0 t-ro cmos IMpOoCa0oYHOro rpyHra mnong COOCTBEHHBLIM BECOM BI)IHIGJ'I@)K&HIGI\/'I TOJIIITHN sf , CM,
OIpeeIAoT 1o (hopMmyIie



. n
S;I = Z- Esi,:'ki
= | (E.23)

£y :

rae S - oTHOCHTENBHAS MPOCATOYHOCTh, ONMpeeNseMas I KaKIOTo ! -To CJI0s TPYHTA, PACIONOKEHHOTO BHIIIE PACCMATPUBAEMOTO CIOS
IpU MPUPOTHOM JABJICHUHM B CEPEAMHE CIIOS, IO JAaHHBIM JIAOOPATOPHBIX KOMIPECCHOHHBIX HCIBITAHUH JIMOO MO pe3yapTaTaM OCagOK TITyOMHHBIX
MapoK B IIOJIEBOM HUCIIBITAHUH;

hy -
! - ToNmmuHa I-ro cios IIpoCcagovHoOro rpynra, Cm;

% - gpcio CJIOCB, HAa KOTOPLIC pa36I/ITa ImpocagodHas ToJia, pacioJIOKCHHAA BBIIIC pacCMAaTpUBACMOTIO CJ104.

. i
['yOuHy 3a1eranus HeHTPaIbHOIO CI0s ' # OIpPEIENsIOT U3 YCIOBUS

hsi =
S T oy, (E.24)

rjae S npenensHas nedopmanus ocHoBaHMA, HazHavaemas o CIT 22.13330.

S.S

B 5y o ;= FlA)
Ciyouny HAXOJIAT Ha MEPeCEYEHUN OPIAUHATHL ¥ JIJIsl IPOEKTHPYEMOTO 3/IaHUS UK COOPYKEHHS ¢ KPHUBOM (pucynok E.2).

. k
Cuna OTpULATCIIBHOTO TPCHUS ITPU HAXOKACHUU HEUTPAJIBHOT'O CJIOA HA FJIY6I/IHG sl OMpCACIIACTCA 1O (l)opMyJIe

= hsi
B =kam B, (E.25)

i . o o
rae ™ - konhUIMEHT, CHUKAIOIMIMIA MOJHYI CUIY CONPOTHUBIEHHUS MO JJWHE CBaW B PACUETHBIM MOMEHT, MPUHUMAEMBIA MO JaHHBIM
MOJIEBBIX UCCIIEIOBAHUI C HEKOTOPBIM 3amacoM, paBHbIM 0,5;
hsi . . B
! - mpenenbHOE 3HAYEHHE CONMPOTUBIEHHUS 1O OOKOBOI MOBEPXHOCTH CBAaM HA BEPXHEM YUACTKE JI0 HEHTpPAJIBHOTO CIos ' | ompesenseMoe

4 —
JUIsl oTHOpOoIHOTO TpyHTa 10 dopmyne (E.2),a mis cioeB ¢ pasHpIMU XapakTepuctukamu - 1o ¢opmyne (E.7). Ilpu stom b Lhg ~lp

E.1).

-
(pucyHok

B nepuon aKTHUBHOM MMpoCaJlKu I'pyHTa HeﬁTpaHLHLIﬁ CIION cMemaeTcs BHU3 JO0 KOHEYHOTO TMTOJIOKCHHA, COOTBCTCTBYIOIICI'O Ha4Yally IEepuoaa

;g.sf
CTa6I/IHI/I3aI_[I/II/I OCaJIOK I'pyHTa - .



I[J'II/IHy CBau IIpU NPOCKTHUPOBAHUHK Ha3HAYAaOT HAa OCHOBE BBLIINIOJIHCHUA CIICAYOIIETO YCIOBUA

— hsl
N+B Fy-H™ (E.26)

rac N IIOJIC3HAA Harpys3kKa, IIpruJIOKCHHas K CBac, KH;

£, .
- cuJj1a OTPULIATENBHOIO TpeHus, KH;

F
d - HECyIasa CIIOCOOHOCTD CBau, oImnpcacisieMas I1o (I)OpMy.]'Ie (El) WM 10 AAaHHBIM CTATHYCECKOI'O0 HCIIBITAHUA B YCJIOBHUAX JIOKAJIBHOTO
3aMadyuBaHHs1 OCHOBAaHH CBaH, kH.

Ecau YCJIOBHE (E26) B pacCMAaTpUBACMOM CJIy4ac HEC YIOBJIICTBOPCHO, TO CBArO CIICAYCT 100 YAJIINHUTD, 1100 U3MEHUTH €€ KOHCTPYKIHIO.

B .
E.5 Hecymyto crnocobHocts ~ @ , kH, cBail B rpyHTOBBIX ycnoBusx Il THHa mo mpocamodHOCTH, pabOTAalOMUX HA CHKUMAIOIIYIO HArpysky,
ClIeyeT oNpeAeaTs pacueToM B cooTBeTcTBuU C E.2, E.3 1 E.4 B ycnoBHAX BOJLOHACBILICHHBIX TPYHTOB OCHOBAHHUS CBaU.

HpI/I 9TOM CJICAYCT HCIIOJIb30BATh PE3YJbTATbl CTATUYCCKUX HUCIIBITAHUM CBall C JOKaJIbHBIM 3aMadyldBaHHUEM I'PYHTOB B OCHOBAHHUHU CBau.
HpOBeI[CHI/Ie HX SIBJIIETCA 00S3aTEIbHBIM IIpu OTCYTCTBUHA (i)OH}IOBI)IX MaTCpHraJIOB IO TAKUM HCILITAHUAM.

E.6 B rpyHToBbIX ycnoBusx Il Tuma mo nmpocagouyHOCTH CBasiMU ClIEyET IPOpe3aTh BCE CJIOU MPOCATOYHBIX TPYHTOB.
[Tpu [IUTETPHOM MHTEHCHUBHOM 3aMauyMBAaHUM TPYHTOBOM TOJIIIM CBEPXY CJEAYET YUUTHIBaTh BO3MOKHOCTH Pa3BUTHS Je(OPMalMOHHOIO

SABJICHUSA CO CXATHEM TPYHTOB HC TOJIBKO B HpOC&,[[O‘IHOI\/'I JaCTu TOJIIKM, HO WU B MNMOACTHIIAOMIEM CJIOC, KaK IIpaBHJIO, BOAOHACBIIICHHOI'O, HO
HEAOCTATOYHO IIJIOTHOT'O I'PYHTA. KpI/ITCpI/IGM JJI1 OMPEACIICHUA TOJIIWHBI 3TOTO CJIOA CITYXKHUT YCJIOBUEC

£20,03, (E.27)
rje £ - OTHOCUTEIIbHOE C)kaThe oOpasia rpyHTa B JaOOPaTOPHOM KOMITPECCHOHHOM WCIIBITAHWH TI0]] JCHCTBHEM TPUPOTHOTO JABJICHUS BCEH
BOJIOHACKIIIIEHHON TOJIIIIH.

Bo03MOXHOCTB JOTIOIHUTENBHON OCaaKW OT CHKATHUS TMOJCTUIIAIONIETO CJIOs CIEAyeT Y4YUThIBaTh B pacueTe cBailHOro (yHIaMeHTa IO
nedopmarusm.

ITpunoxxenne X



(pexomenayemoe)

PacuyeT cBalHbIX (hyHAAMEHTOB Ha BO34eNCTBUE CUIT MOPO3HOIO NyYeHus

XK.1Ilpu crpoutenbcTBe 37aHUI U COOpPYKEHMHM Ha CBalHBIX (DyHIAMEHTaX B CE30HHONPOMEP3AIOIUX MM HMCKYCCTBEHHO 3aMOPOKEHHBIX
MyYMHHUCTBIX TPYHTaX HEOOXOJMMO YUYMTHIBATh KacaTelbHbIE CHIJIBI MOPO3HOTO My4deHHsA. Pacdyer OCHOBaHMI M CBailHBIX (YHAAMEHTOB II0
YCTOMYMBOCTH M IPOYHOCTH HAa BO3JIEHCTBUE CHJI MOPO3HOIO IIy4EHHMsS TPYHTOB CJEAYEeT IPOU3BOAUTH INPHU IKCIUIyaTallUd HEOTAIUIMBAEMBIX
COOpYKEHHI, MayT JIMHUHN 3JIEKTpoIepeaud 1 MOOMIILHON CBSI3U, TPYOOIIPOBOAOB | Ap. WM IPU KOHCEPBALMU COOPY)KEHUH, a TakkKe IJIs YCIOBHMA
epuoja CTPOUTENbCTBA, €CIM A0 IepefJadyd Ha CBaM IIPOEKTHBIX HArpy30K BO3MOXHO IIPOMEp3aHUE TPYHTOB CJOS CE30HHOIO
IIPOMEP3aHUA-OTTAauBAHUS UJIU BBIIOJIHAETCS UCKYCCTBEHHOE 3aMOpPAXMBAaHUE IPYHTOB (IIPU CTPOUTENIBCTBE METPO MM IKCIUTyaTallMM TOMELEHUN ¢
oTpHLaTeNIbHON Temrieparypoit). [Ipy He06X0AUMOCTH B MIPOEKTE JOJDKHBI OBITh MPETYCMOTPEHBI MEPOIPUATHS 110 MPEJOTBPALICHUIO BbITY4YHBAaHUS
CBall B IIEpUOJ] CTPOUTEIILCTBA.

2K.2 YcToitunBOCTh CBaifHBIX (DYHIaMEHTOB Ha JICHCTBUE KACATEIBLHBIX CHJI MOPO3HOTO ITYYCHHS TPYHTOB HAJUICIKHUT MPOBEPSTH MO YCIOBUIO

¥

e OK.1)
.
rac -’fh - pacde€THad yACJIbHAaA KaCcaTClibHas CUJia ITYUCHUA, KHa, InpuHHUMacMasd COTJIaCHO YKa3aHUAM }K.?);

A . .
ri iomanab OOKOBOM IMMOBCPXHOCTHU CMCEP3aHUA CBaW B IIPCIACIaX paCYCTHOU I‘J'IY6I/IHLI CC30HHOI'0 MPOMEP3aHUA-OTTAUBAHUA TPYHTA WA

2
CJ10s UCKYCCTBEHHO 3aMOPOKCHHOTO TPYHTa, M

£ - pacuernas marpyska Ha cBaro, kH, npuanmMaemas ¢ xo3pdurmentom 0,9 mo HanGonee HEBEHITOTHOMY COUETAHHIO HArPY30K U BO3JIEHCTBHIA,
BKJIIOYasi BbIIEPTHUBAIOIINE (BETPOBBIE, KPAHOBBIE U T.I1.);

F . . .
'/ - pacueTHOe 3HAUEHWE CHIIBI, YIEP)KMBAIONIEH CBAI0 OT BBIIYUMBAHHMS BCIEACTBHE TPEHMS €ro GOKOBOH MOBEPXHOCTH O TANblil IPYHT,
JeXKALUH HIDKE pacyeTHOM TiyOuHBI ipoMep3anus, KH, npuaunmaemoe no ykazanusim K.4;

e - kooduIEEHT YCIOBHIT PaGOTHI, IPHHIMAEMbIi paBHBIM 1,0;

e K03 (HULIMEHT Ha/IeKHOCTH, IPUHUMAEMBbIN paBHBIM 1,1.



-
JK.3 PacueTHyr0 y/enbHYIO KAcaTelbHYKO CHIY MOPO3HOTO Iydenust -7 klla, cliefyeT ONpenensTh, Kak MPaBHIIO, ONBITHBIM IyTeM. Ilpu

T
OTCYTCTBUH OIIBITHBIX JAHHBIX JOITYCKACTCA IIPUHUMATDb 3HAYCHHUC Jh 10 Ta6J'II/IHe 2K.1 B 3aBHCHMOCTH OT BHJa U XapaKTCPUCTUK I'PYyHTA.

Tabmuna XK.1
I'pyHTBI M UX XapaKTEPUCTUKHU T
24 p P Bnauenns 4, kIla, pu ray6uHe
CE30HHOTO ITPOMEP3aHUA-OTTauBAHUS
o
I
Ho 1,5 2,5 3,0 u 6onee
Ip > 110 90 70
Cynecu, CyrIMHKM M TJIMHBI IIPU IOKa3aTesne TeKy4yecTu 0,5,
KPYIHOOOJOMOYHBIE TPYHTBI C TJIMHHUCTBIM 3aIOJHUTENEM, IECKU
MeNKHe U ThUIEBAThle TIPU TIOKA3aTelne NHUCIEpPCHOCTH <! 7> 5 m
CTEINEHHU BIAKHOCTH Sy >O,95
< 90 70 55
Cynecu, cyrmuakn wu  rmmmHel  nopu - 0,25 ips 0,5,
KpPYIMHOOOJIOMOUYHBIE TPYHTBI C TJIMHHUCTBIM 3aTOJHUTENEM, IMECKU
Do NS
MEJIKME U TbUIeBaThIe MPHU 1 u crenenu BiaxkHoctH 0,8
0,95
Iy 70 55 40
Cynecu, CyrIMHKH W TJIWHBI NIpU 0,25, KpynmHOOOJIOMOYHBIE
TPYHTBI C TJIMHUCTBIM 3aIlOJTHUTEJIEM, ITeCKH MEJKHE W ITBUICBAThIe
L
npu L' 7 1 u crenenn Bnaxnoctn 0,6 8L 0,8




[Ipumeyanus
T o
1 JIy1st IpOMEsKyTOUYHBIX TTyOMH IIPOMEP3aHus " IPUMHUMAETCS HHTEPIIONIALUEH.

- . .
2 3nauenus P s TPYHTOB, UCTOJB3YEMbIX NMPU OOPATHOM 3aChINIKE KOTIOBAHOB, MPUHUMACTCS IO MEPBOM
CTPOKE TaOJIHUIIBI.

3B 3aBucumocTH OT BHUAA TMOBEPXHOCTH (YyHIAAMEHTAa TMPUBEACHHBIC 3HAYCHHUS e YMHOXAIOT Ha
K03 (dUILIMEHT: TpH TIaJKoi OeTOHHOM HeoOpaboTaHHOW - 1; MpH IIEepoXoBaTON OETOHHOW C BBICTYNAMHU U
kaBepHamu 10 S5 mMm - 1,1-1,2, mo 20 mm - 1,25-1,5; npu nepeBsiHHON aHTHCEenTUpoBaHHOW - 0,9; mpu
MeTaJUTMYeCcKoM 0e3 crenuanbHoi 00padoTku - 0,8.

. T
4 JInst coopysenuit 111 ypoBHS OTBETCTBEHHOCTH 3HAYEHHS -7 yMHOXAIOT Ha Ko duuuent 0,9.

F .
K.4 PacueTHOC 3HAUCHUE CHIIBI rf , KH, YACPIKUBAKOUICHU CBaX OT BBIITYUUBAHUSA, CIICAYCT OIIPEACIIATD 11O (bopMyne

By =X fiky
=1 (K.2)

rae ¥ - mepuMeTp cedeHus TOBEPXHOCTH CIBUTA, M, IPUHIMAEMBII PAaBHBIM MTEPUMETPY CEUCHUS CBAH;
o ;
!~ TonmmmHa * -TO CIOSI TAJIOTO TPYHTA, PACTIONOKEHHOTO HUXKE MOAOIIBEI CI0s TPOMEP3aHUs-0TTauBaHus, M;
Ji. pacyeTHOE COMPOTUBIICHHUE ! -TO CII0S TAJIOTO TPYHTA CABUTY IO TIOBEPXHOCTH cBau, Klla, mpuauMaemoe mo tadnuie 7.3.

X5 HpI/I MMPOCKTUPOBAHNN CBaMHBIX (I)YHI[&MCHTOB C POCTBCPKAMU Ha CPEAHC- U CHIILHOIMYYHHUCTBIX I'PYHTAX CJICAYCT YUUTBHIBATH ﬂeﬁCTBHe
HOPMAJIbHBIX CHUJI MOPO3HOI'O IMMYYCHHA 'PYHTOB HA MMOJOIIBY POCTBEPKOB.

2K.6 Pacuet oTpuniaTebHOM CUIIBI TPEHHUS OTTAMBAIOLIMX IPYHTOB HAa CBaU.



HpI/I OTTauBaHWHU CE30HHOMEPSIJIbIX HJIM HMCKYCCTBCHHO 3aMOPOKCHHBIX I'PYHTOB ITPOHMCXOJUT HMX OCCIAHUC, B PE3YJIbTAaTC 4Y€ro Ha 60KOBy10
IOBCPXHOCTH cBai HeﬁCTBYIOT OTPpULATCIIbHBIC (HCI‘aTI/IBHbIG) CHJIbI TPCHU A, HAITPABJICHHBIC BEPTUKAJIBHO BHU3.

OTtpunarenbHyIo (HEraTUBHYIO) CHITY TPEHHUS OTTAaMBAIOIIETO IPYHTA IO OOKOBOW OBEPXHOCTH CBaW MOXHO OIPEAEIIUTH 10 (popmyrie

Fneg TUp ﬁfn:;%
1=1 , (0K.3)

i
rac P- HINCPUMCETP IMOMECPEUHOI0 CCUCHUA CBAU, M,
I

o OTPHULATCIIBHOC TPCHHUC I-ro cnos OTTAUMBAKOLICTO TPYHTA IIO OOKOBOI IMOBCPXHOCTHU CBau, KHa, onpeaciIiIeMOC 110 OIIBITHBIM JaHHBIM;

JIOTIYCKAeTCsl MPUHUMATh pacueTHbIC 3HAUCHUS f’” o tabnuie 7.3;

- ToymuHa ¥ -T0 CJIO0S OTTaUBAIOIIErO MPYHTA.
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