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Ilpeaucaosue

enmn n mpuHumnel crangaptuszanuu B Poccuiickoin denepanmu yctaHoBiieHsl denepanibHbIM
3akoHOM OT 27 nekabps 2002 r. Ne 184-®3 «O TEeXHMUYECKOM pETyJIUpOBaHUM», a IpaBUia
pa3paboTku - nmocraHoBiaeHueM IIpaButenscTBa Poccuiickoit @enepanun ot 19 Hos6ps 2008 1. Neo
858 «O nopsiake pa3pabOTKH U YTBEP>KACHUS CBOJOB ITPABHID».

Cgenenusi 0 cBojie MpaBuJI

1 UCIIOJIHUTEJIM - HayuHo-uCCIeAOBAaTENbCKUN, MPOEKTHO-U3BICKATENbCKUN U
KOHCTPYKTOPCKO-TEXHOJIOTUYECKU WHCTUTYT OCHOBAHMM M MOA3EMHBIX coopyxkeHuil um. H.M.
I'epceBanoBa» - uuctutytr OAO «HULL «Crpounrtenscro» (HUMOCII um. H.M. I'epceBanoBa)

2 BHECEH Texanueckum komuteroM 1o cranaaptusanuu (TK 465) «CtpoutenbcTBoy

3 TIOATI'OTOBJIEH k yrBepxkaeHuto JlenmapTaMeHTOM apXWUTEKTYpbl, CTPOMTEIbCTBA U
I'paJloCTPOUTENIBHOM MOJUTHKH

4 YTBEPXXJIEH npuxazom MuHucTepcTBa permoHaabHOro passutus Poccuiickoit @enepaunn
(Munperuon Poccun) ot 27 nexadpst 2010 r. Ne 786 u BBeneH B nevictsue ¢ 20 mas 2011 r.

5 3APETUCTPUPOBAH ®enepanbHbIM areHTCTBOM IO TEXHUYECKOMY DPETYJIHPOBAHHUIO U
metposioruu (Poccranmapt). [Tepecmotp CIT 24.13330.2010

HUnghopmayus 06 uszmenenusix K Hacmosujemy ce00y npasuil nyoOIuUKyemcs 6 edce200HO
uz0asaemMom uH@opmayuonHom ykazameie «Hayuonanvhvie cmanoapmoly, a mekcm usMeHenull u
NONPABOK - 6 eNCeMEeCAYHO U30ABAeMbIX UHGOpMayuornwvlx ykazamensx «Hayuonanvnvle
cmanoapmoly. B ciyuae nepecmompa (3ameHvl) UlU OMMEHbL HACMOAWe20 C6800a NPaGUl
coomseemcmeyowee  ygeoomieHue  Oyoem — OnYOIUKOBAHO 8 — eXHCeMeCSYHO — U30A8AeMOM
ungopmayuonnom ykazamene «Hayuonanonvie cmanoapmory. Coomsememeyowas ungopmayus,
V8eOoMIeHUe U MEKCMbl PA3Mewaromes maxice 8 UHQYOPMAYUOHHOU cucmeme 00ule2o noab3068aHUs
- Ha ouyuanvrom caiime paspabomuuxa (Munpezuon Poccuu) 6 cemu Unmepnem

Conepxanue

1 O6nacTe MpUMEHEHUS

2 HopmaTuBHBIE CCBUIKU

3 TepMmuHbI U onpeAeIICHUS

4 OO1Ire MOJOKECHHUS

5 TpeOGoBaHUS K MH)XEHEPHO-TE€OJIOTMUECKUM HUCIBITAHUAM

6 Bunrnl ceait

7 IlpoexTupoBaHre CBAMHBIX ()YHIAMEHTOB
7.1 OCHOBHBIE yKa3aHHUS 10 pacyeTy
7.2 PacueTHbIC METO/IBI OTIPEACIICHUS HECYITIEH CTTIOCOOHOCTH CBai
7.3 OnpeneneHue Hecyliel ClIOCOOHOCTH CBail MO pe3yJibTaTaM MOJIEBBIX UCIBITAHUH
7.4 Pacuer cBaii, CBallHBIX 1 KOMOMHUPOBAHHBIX CBAHO-TUIUTHBIX (PYHITAMEHTOB T10
nedopMarusam



7.5 OcoOEeHHOCTH MTPOEKTUPOBAHUS OOJIbIIIEPA3MEPHBIX KYCTOB U MOJICH CBail M IJIUT
pocTBepKa
7.6 OcoOECHHOCTH MTPOEKTUPOBAHUS CBAIHBIX ()YHIAMEHTOB IPH PEKOHCTPYKIMH 31aHUHA 1
COOPYXKEHHI
8 TpeboBaHMs K KOHCTPYHPOBAHUIO CBAHBIX (YyHIAMEHTOB
9 Oco0eHHOCTH TPOSKTHPOBAHUS CBAHBIX (DYHIAMEHTOB B IIPOCATOYHBIX TPYHTAX
10 OcobeHHOCTH TPOESKTUPOBAHMS CBAHBIX (PYH/IaMEHTOB B HAOYXarOIUX IPYHTaX
11 OcobeHHOCTH MPOEKTUPOBAHUS CBAHBIX (DYHIAMEHTOB Ha MOIPa0ATHIBAEMBIX TEPPUTOPHIX
12 OcobeHHOCTH TPOESKTUPOBAHUS CBAWHBIX (PYHIaMEHTOB B CEHCMUYECKUX paiioHax
13 OcobeHHOCTH MPOEKTUPOBAHUS CBAHBIX (DYHIAMEHTOB Ha 3aKapCTOBAHHBIX TEPPUTOPHUSIX
14 OcobeHHOCTH TPOESKTUPOBAHUS CBAWHBIX (PYHAaMEHTOB OIIOP BO3AYIIHBIX JIMHUHA
JIeKTpoIepesaun
15 OcobeHHOCTH POESKTUPOBAHUS CBAWHBIX (PYHAaMEHTOB MaIO3TAXKHBIX 3aHUN
[Tpunoxenue A (cnpaBounoe) TepMUHBI U onpeIeICHUS
[Tpunoxenue b (pexomenayemoe) OmnpeneneHne 00beMOB HHKEHEPHO-TEOIOIMYECKIX
W3bICKaHUH JJIS1 IPOEKTUPOBAHUS CBAWHBIX ()YHIAMEHTOB
ITpunoxxenne B (pekoMmenayemoe) PacueT cBail Ha COBMECTHOE I€HCTBUE BEPTUKAIBHON U
TOPU30HTAJIBHON CHJI 1 MOMEHTA
[Tpunoxenue I' (pexomenayemoe) Pacuer Hecyiel crtocOOHOCTH MUPaMUAAILHBIX CBail ¢
HAKJIOHOM OOKOBBIX Tpaneii ip > 0,025
[Tpunoxenue /| (pexkomenayemoe) Pacuer ocagku OypoHaOMBHON CBau B OMIMHEHHOM
IIOCTAHOBKE
[Tpunoxenue E (pekomennyemoe) OnpeneneHne Hecyleil ClloCOOHOCTH CBail B MPOCAT0YHBIX
IPYHTax IO UX MPOYHOCTHBIM XapaKTEPUCTHKAM
[Tpunoxenue X (pekomennyemoe) Pacuer cBaiiHbIX (yHIAMEHTOB Ha BO3JICHCTBHE CHII
MOpPO3HOT'0 IMy4€HUs
bubnuorpadus

Beenenune

Hacrosmuii cBoa mpaBuil ycTaHaBIMBaeT TPeOOBAaHUS K MPOEKTUPOBAHHMIO (PYHIAMEHTOB U3
pa3HBIX THUIOB CBaif B Pa3IUYHBIX WHKCHEPHO-TCOJIOTHYECKHX YCIOBHUSX M TMPH JTIOOBIX BHAAX

CTPOUTCIILCTBA.

Pazpaboran HUMOCII um. H.M. I'epceBanoBa - uacrutyrom OAO «HULL «CtpoutenscTBoy: a-
pa TexH. HayK b.B. baxonroun, B.JI. Ilempyxun v xaHn. TexH. HayK M.B. Konvibun - pyKOBOIUTETH
TEMBI; 1-pa TexH. Hayk: A.4. [ pueopan, E.A. Copouan, JI.P. Cmasnuyep, kannuaaTsel TEXH. HAYyK:
A.I'. Anexcees, B.A. bapsawos, C.I'. be3sones, I.1U. bonoapenxo, B.I". byoanos, A.M. /[3az08, O.U.
Uenamosa, B.E. Konaw, B.B. Muxees, /|.E. Pazsooosckuui, B.I'. @edoposckuii, O.A. [llyramyves,
II.U. Hcmpebos, wnxenepsl JI.II. Yawuxuna, E.A. Ilapgenos, npu ydactuum umxenepa H.II.

Tusenuxa.

CII 24.13330.2011

CBOJ ITPABU.JI

CBAMHBIE OYHIAAMEHTbDI
Pile foundations

Jara BBegenns 2011-05-20

1 ObsacTh npuMeHeHU st

Hacrosmuii cBoJ paBuil pacipocTpaHseTcst Ha MPOSKTUPOBAHUE CBAHBIX (PyH/IaMEHTOB BHOBb

CTPOSIIUXCS U PEKOHCTPYHUPYEMBIX 3JJaHUN U COOPYKEHUM (7ajiee - COOPYKECHHH ).

CBox mpaBUJI HE PACIpPOCTpPAHIETCs HAa NMPOEKTUPOBAHHUE CBANHBIX (PYHIAMEHTOB COOPYKEHHIA,



BO3BOJMMBIX HAa BEYHOMEP3IBIX TPYHTAX, CBAWHBIX (PYHIAMEHTOB MAIIMH C JUHAMHYECKHUMH
Harpy3KamH, a TaKXKe OMop MOPCKUX HE(PTEMPOMBICIIOBBIX U APYTHX COOPYKEHUH, BO3BOJUMBIX Ha
KOHTHHEHTAJLHOM IIeNbde.

2 HopMaTuBHbBIE CCHLIKH

B nacrosimem CII npuBeeHbl CCHUIKH Ha CIIEAYIONINE JOKYMEHTBI:

®denepanbHblil 3akoH OT 27 aexadps 2002 . No 184-D3 «O TeXHUYECKOM PETyIUPOBAHUN

@enepanbubiii 3akoH oT 30 nexabpst 2009 r. Ne 384-D3 «TexHUUECKUH periaamMeHT o
0€301aCHOCTH 3JJaHU U COOPYKESHUIN

CII14.13330.2011 «CHuII 11-7-81* CTpouTenbCTBO B CEHCMUYECKUX pailoHaX»

CIT116.13330.2011 «CHwuII 11-23-81* CranbHble KOHCTPYKITHHY

CII 64.13330.2011 «CHwuII 11-25-80 IepeBsiHHbIE KOHCTPYKIIMH

CI120.13330.2011 «CHwuII 2.01.07-85* Harpy3ku u BO3ACHCTBUS»

CIT 21.13330.2010 «CHull 2.01.09-91 3panuss u coopykeHHs Ha MOApadaThIBaEMbIX
TEPPUTOPHUAX U MPOCATOYHBIX TPYHTAX»

CI122.13330.2011 «CHwuII 2.02.01-83* OcHoBaHUS 30aHUN U COOPYKEHUN

CI128.13330.2010 «CHuII 2.03.11-85 3ammTa CTpOUTEIBHBIX KOHCTPYKIIMH OT KOPPO3UK)

CII35.13330.2011 «CHwuII 2.05.03-84* MocTbl 1 TpyOBI»

CIT 38.13330.2010 «CHwull 2.06.04-82* Harpy3ku u BO3AEHCTBHUS Ha THIAPOTEXHUYCCKHE
COOpY>KEHHUsI (BOJTHOBBIE, JIEJOBBIE U OT CYJIOB)»

CIT40.13330.2010 «CHwuII 2.06.06-85 [1n0THHBI OETOHHBIE U KEI€300€TOHHBIE»

CIT 41.13330.2010 «CHuIl 2.06.08-87 beroHHble U >Kel1€300€TOHHbIE KOHCTPYKIIUU
TUIPOTEXHUYECKUX COOPYKEHUI

CHull 3.04.01-87 V30A51IMOHHBIE U OTJEIOYHBIC TTOKPBITHS

CII 47.13330.2010 «CHwuII 11-02-96 UnxenepHbie n3bICKaHUs 111 CTPpOUTENbCTBA. OCHOBHBIC
TIOJIOKCHUSD)

CHulT 23-01-99* CtpowutenbHast KIUMATOJIOTH

CIT 58.13330.2010 «CHulI 33-01-2003 I'maporexHudeckue coopyxeHust. OCHOBHBIE

CII 63.13330.2010 «CHwuII 52-01-2003 betonnble u xene300eTOHHBIE KOHCTPYKIHH. OCHOBHBIC
MIOJIOKCHUSD)

['OCT 5686-94 I'pyHTBI. MEeTOIBI TIOJIEBBIX UCIIBITAHUMA CBasIMU

I'OCT 9463-88 Jlecomarepuaibl Kpyrible XBOMHBIX TOPOJ. TEeXHUYECKUE YCIOBUS

I'OCT 12248-96 I'pyHThl. MeTOIBI 1a0OPATOPHOTO OMPEACICHHUS XapaKTEPUCTHK MTPOYHOCTH U
nepopMupyeMoCcTi

I'OCT P 53231-2008 beronsl. [IpaBuia KOHTPOJIS U OIIEHKHA MPOYHOCTH

I'OCT 19804-91 Cpau xene300eToHHbIe. TeXHMUECKUE YCIOBHS

IF'OCT 19804.6-83 Cpaum moisible KpYIJIOTO CEYEHUS W CBaU-O0OJIOYKH KEIe300€TOHHBIE
COCTaBHBIE C HEHaNpsraeMoil apmarypoi. KoHCTpyKIus u pazMepsl

I'OCT 19912-2001 I'pynThl. MeTOasl MOJEBBIX HMCHBITAHWA CTATHYECKUM W JTUHAMHUYECKUM
30H/IMPOBAaHUEM

I'OCT 20276-99 T'pynTbl. MeToapl MOJEBOTO OMNPEACIICHHUS] XapaKTEPUCTHK MPOYHOCTH M
nepopMUPYEeMOCTH

I'OCT 20522-96 I'pyHTBI. MeTOIBI CTATUCTHYECKOM 00PaOOTKH PE3YIHTATOB UCTIBITAHUMA

I'OCT 25100-95 I'pyntsl. Knaccupukanus

I'OCT 26633-91 beToHbI TsKENbIE U METKO3EPHUCTHIE

I'OCT 27751-88 Hane:kHOCTB CTPOUTEIBHBIX KOHCTPYKIIHA 1 OCHOBaHUH. OCHOBHBIE MTOJIOKECHHS
0 pacyery

I'OCT P 53778-2010 3pmanust u coopyxenus. llpaBuia oOcieqoBaHuss U MOHUTOPHHTA
TEXHUYECKOI'0 COCTOSTHUS

[Ipumeuanue - [Ipr monp30BaHIH HACTOSAIINM CBOIOM IIPABIII LIEIECOOOPA3HO MPOBEPHUTH JCHCTBHE CCHUIOYHBIX
CTaHJApTOB W KJIACCH(HUKATOPOB B HMH(DOPMAIMOHHOW CHUCTeMe OOIIEero MOJb30BaHUA - Ha OQHUIMAILHOM CcaiTe
HalMoHaNbHOTO oprana Poccuiickoit denepanuu o cranaapTU3anuu B ceTu VIHTEpHET WK 10 €XEr0JHO U3/1aBaeMOMY
ykazateno «HannoHadpHBIE CTaHAAPTH», KOTOPHIN OITyOIMKOBAaH MO COCTOSIHHIO Ha | SHBaps TEKyIIETro roja, U Io



COOTBETCTBYIOIIUM €KEMECIIHO H3JaBACMbIM HH(OPMAIIOHHBIM YKa3aTeJsIM, OIyOJMKOBAaHHBIM B TEKYIIEM TOIY.
Ecim  CCBIIOWHBIM MOKyMEHT 3aMeHEeH (M3MEHEH), TO TPH MOJH30BAHWM HACTOSIIMM CBOJOM TIPAaBWJI CIEIyeT
PYKOBOJCTBOBAThCS 3aMEHEHHBIM (M3MEHEHHBIM) JOKYMEHTOM. ECIIM CCBUIOUHBIN JOKYMEHT OTMEHEH 0e3 3aMEHBI, TO

TMOJIOKEHUEC, B KOTOPOM JaHa CCbUIKA Ha HETro, HPUMCHACTCS B 4aCTH, HE 3a’Ipal"PIBaIOIII€ﬁ 9Ty CCBUIKY.

3 TepMuHBbI U onpeaeIeHUs

TepMuHBI ¢ COOTBETCTBYIOIIMMHU ONPEAEIEHUAMH, UCTIOIb3yeMble B HacTosiuieMm CII, nmpuBenenHst
B MPHJIOKEHHUH A.
HaumeHoBaHMsI TPYHTOB OCHOBAHMM 3/1aHUN M COOpYKE€HUM NpUHATHI B coorBeTcTBUU ¢ [[OCT

25100.
4 O01IMe MoJ0KeHUu

4.1 Cgaiinble GyHIAMEHTHI JOJKHBI IIPOEKTUPOBATHCS HA OCHOBE M C YUETOM:

a) pe3yJabTaTOB MHKEHEPHBIX U3BICKAHUI /1JI1 CTPOUTENHCTBA;

0) CBEICHHI O CEHCMUYHOCTH palioHA CTPOUTEIHLCTBA;

B) JIaHHBIX, XapaKTEPU3YIOIINX Ha3HAYCHNE, KOHCTPYKTUBHbIE U TEXHOJIOTHUYECKUE OCOOCHHOCTH
COOPYKEHHSI M YCIOBHS UX SKCIUTyaTalllH;

T') JeHCTBYIOMUX HA (DYHIaMEHTHI HATPY30K;

1) YCIIOBUH CYIIIECTBYIONICH 3aCTPOUKH M BIMSHUS HA HEE HOBOTO CTPOUTEIHCTBA;

€) PKOJIOTHYECKUX TPeOOBaHUH;

) TEXHUKO-3KOHOMHYECKOTO CPaBHEHUSI BO3MOXKHBIX BAPUAHTOB MTPOEKTHBIX PEIICHUH.

4.2 Tlpm mNPOEKTUPOBAHUHM [OJDKHBI OBITh TPEIyCMOTPEHBI PEIICHUs, O00ECIeUnBaIOLINe
HAaJIeKHOCTh, JTOJITOBEYHOCTh U SKOHOMHUYHOCTh COOPYKEHUH Ha BCEX CTAIUAX CTPOUTEIBCTBA U
JKCILTyaTaluy.

4.3 Ilpu DpOEKTUPOBAHMM CJIEAYET YUYHUTHIBATH MECTHBIC YCIOBHS CTPOMTENIBCTBA, A TAKXKE
MMEIOLIUICS OIBIT IPOEKTUPOBAHUS, CTPOUTENBCTBA U IKCIUTyaTallMM COOPYKEHUI B aHAJIOTMYHBIX
MHKEHEPHO-TE€0JIOTMYECKUX, TUAPOreOJIOTMUYECKUX U IKOJIOTUYECKHUX YCIOBHUSAX.

JlaHHbIE O KJIMMAaTHYECKUX YCIOBUSAX pailloHa CTPOUTENLCTBA JOJDKHBI NPUHUMATHCA B
cootBercTBuM co CHull 23-01.

4.4 PaboThl MO NMPOEKTUPOBAHHIO CBANHBIX (YHIAMEHTOB CIIEAYET BECTH B COOTBETCTBHH C
TEXHUYECKHUM 3a/laHueM Ha MPOEKTHUPOBAHHE U HEOOXOUMBIMU UCXOJHBIMU JaHHBIMHU (4.1).

4.5 Ilpm npOEeKTHpPOBAaHMM CIEAYET YUUTHIBATh YpPOBEHb OTBETCTBEHHOCTH COOPYXEHHUS B
cootBerctBuu ¢ [OCT 27751.

4.6 CpaiiHple (YHIAMEHTHI CIEAyeT HPOCKTHPOBATH Ha OCHOBE pE3YJIbTATOB HMHXKCHEPHBIX
M3BICKAHHH, BBIMTOJIHEHHBIX B COOTBETCTBHHM ¢ TpeboBanusmu CI147.13330, CIT 11-104 [2] v pa3nena
5 macrosmmero CII.

BrinonHeHHbIe MHKEHEPHBIE U3BICKAHUS TOJKHBI 00€CIIEYUTh HE TOJIKO 3YYEHHUE NHKEHEPHO-
T€OJIOTUYECKUX YCIIOBHIM HOBOT'O CTPOUTENIBCTBA, HO W TOJY4Y€HHE HEOOXOIMMBIX MAHHBIX IS
MPOBEPKU BIUSHUS YCTPONCTBA CBAHBIX (YHIAMEHTOB HA CYIIECTBYIOIIUE COOPYKEHHS H
OKPY’KaIOIIYIO CpeLy, a TAKXKe JJIsl IPOSKTHUPOBAHUS B ClIydae HEOOXOJUMOCTH YCHIICHUS] OCHOBaHUN
1 (yHITaMEHTOB CYIIECTBYIOLINX COOPYKEHHIA.

[IpoexTHpoBaHue CBallHBIX (YHAAMEHTOB 0€3 COOTBETCTBYIOIIMX JIOCTATOYHBIX JIAHHBIX
WHKEHEPHO-TE€0JIOTMYECKUX U3bICKAHUH HE JOyCKAETCsl.

4.7 Tlpu WCHONB30BaHUM JIi CTPOUTENBCTBA BOJM3M CYILECTBYIOUIMX COOPYXCHHMH CBaii
HEO0OXOIMMO TIPOU3BOJUTH OLICHKY BIMSHHUS AWHAMMYECKHUX BO3JEHCTBUN Ha KOHCTPYKIIHMU
CYIIECTBYIOIIUX COOPYKEHHUH, a TakKe Ha HaXOIIIMECS B HUX YYyBCTBHUTEIbHbBIC K KOJICOAHUAM
MalIuHbl, TPUOOPHl U 00OpYyIOBaHME M B HEOOXOAMMBIX CIy4asX MpedycMaTpUBaThb U3MEPEHHS
napaMeTpoB KoJIeOaHUN TPYHTA, COOPYKEHUH, a TAK)KE MOA3EMHBIX KOMMYHUKAIIUI MIPU OMBITHOM
MOTPY>KEHUU U YCTPOMCTBE CBaM.

4.8 B npoekrax cBaifHbIX (yHIAMEHTOB HEOOXOIUMO MPEAYCMaTPUBAThH NMPOBEJCHUE HATYPHBIX
n3Mmepenuit (MonuTopuHr). CocraB, 00beM U METO/Ibl MOHUTOPHHTA YCTaHABIMBAIOT B 3aBUCHMOCTH

OT YPOBHSI OTBETCTBEHHOCTH COOPYKEHUS M CIOKHOCTH MHXKEHEpHO-Teonornyeckux ycmosuit (CI1
22.13330).



Hatypubie u3mepenus nedopmannii ocHOBaHUN U (HYHIaMEHTOB JOJDKHBI MPEIyCMATPUBATHCS
IpU TMPUMEHEHUM HOBBIX MM HEJOCTATOYHO HW3YYEHHBIX KOHCTPYKIMH COOpYKEHUH WiIH
(GyHIIaMEHTOB, a TaKXe B CIy4yae €ClId B 3aJaHUU Ha MPOSKTHPOBAHHE HMEIOTCS CIEIHAbHBIC
TpeOOBaHUs IO MPOBEICHUIO HATYPHBIX U3MEPEHU.

4.9 Cpaiiubie ¢GyHIAMEHTHI, MPEIHA3HAYCHHBIC IS JKCIUTyaTallid B YCJIOBHSIX arpecCHBHOU
Cpenbl, ciaeayeT mpoekTupoBarh ¢ yuetom tpedoanuid CIT 28.13330, a nepeBsHHBIE KOHCTPYKIIHMH
CBallHBIX (PYHAAMEHTOB - C y4eTOM TpeOOBaHWIl MO 3alUTEe WX OT THHUCHHS, pPa3pylICHUS H
MOPaXXEHUSI IPEBOTOUILIAMH.

4.10 IIpu npOEeKTUPOBAHUH U BO3BEACHUU CBANHBIX (PYHIaMEHTOB U3 MOHOJIUTHOTO U COOPHOTO
OCTOHAa WM JKeJIe300€TOHa CIENyeT MOMOJHUTENbHO pykKoBoacTBoBaThes CII 63.13330, CII
28.13330 u CHull 3.04.01, a Taxke cobmomarh TpeOOBaHHMS HOPMATUBHBIX JOKYMEHTOB IO
YCTPOWCTBY OCHOBaHMM W (PYHIAMEHTOB, T'€OJE3WYECKUM paboTaMm, TEXHHKE O€30MacHOCTH,
IpaBUJIaM TOXKAPHON 0€30MacHOCTH MPHU MPOU3BOICTBE CTPOUTEIHHO-MOHTAXKHBIX Pa0dOT U OXpaHe
OKpY>KaloIleH Cpeibl.

5 Tpeﬁonaﬂnﬂ K HHKCHEPHO-TECOJOIrH4Y€¢CKUM HCIBITAHUAM

5.1 PesynpTaThl WMHXEHEPHBIX HM3BICKAHWW JO/DKHBI BKIIOYATh WH(OpPMAIMIO O TEOJIOTHH,
reoMopQoI0run, CEHCMUYHOCTH, a TAKXKE COJepKaTh Bce HEOOXOAMMbIE TaHHBIE Il BEIOOpA THUIA
dbyHIamMeHTa, onpeaesIeHNsl BUIa CBaid M MX pa3MepOB, pacueTHOM HArpy3KH, JOMMyCKaeMOM Ha CBaro,
U NIPOBENICHUS PAaCUYETOB I10 MPEAEIbHBIM COCTOSIHUSIM C YYE€TOM IPOrHO3a BO3MOKHBIX U3MEHEHUN
(B mporLiecce CTPOUTENBCTBA M AKCIUTYaTalli ) HHKEHEPHO-TE0JIOTHYECKUX, THIPOre0JIOTHYECKUX U
HKOJIOTUYECKUX YCIOBUHM IUIOIIAJAKU CTPOUTENBCTBA, a TAaKKe BHAAa M 00BEMa MHKEHEPHBIX
MEPOIPHUATHI IO €€ OCBOCHUIO.

5.2 VI3bickaHus A CBaHBIX (PyHIaMEHTOB B 00IIEM cydae BKIIOYAIOT CIEAYIOMINNA KOMIUIEKC
pabor:

OypeHue CKBaKUH ¢ 0TOOPOM 00pa3lioB M OMHMCAHUEM MTPOXOAUMBIX TPYHTOB;

nabopaTopHbIe HUcCae0BaHus (HU3UKO-MEXaHNUYECKUX CBOMCTB IPYHTOB U MOJI3EMHBIX BOJI;

30HUPOBAHUE TPYHTOB - CTATUUECKOE U JUHAMUYECKOE;

[IPECCUOMETPHUUYECKHE UCTIBITAHNS TPYHTOB;

WCIBITAHUS TPYHTOB MITAMITAMHU (CTATUYECKUMU HATrpy3KaMu);

WCIBITaHUS TPYHTOB STAJIOHHBIMU U (UJIM) HaTYPHBIMH CBasIMU;

ONBITHBIE pPa0OTHl IO KCCIENOBAHUIO BIUSHHUS YCTPOHCTBA CBAaWHBIX (YHIAMEHTOB Ha
OKpPYKaIOIlyI0 Cpely, B TOM YHCIIE Ha PacHoOJIOKEHHbIE BOJM3H COOPYXEHUS (IO CHEIHATbHOMY
3aJIaHUI0 IPOEKTHON OpPTraHU3allN).

5.3 OOs3arenbHBIMU BUJaMH pabOT, HE3aBHCHUMO OT YPOBHS OTBETCTBEHHOCTH OOBEKTOB
CTPOUTENIbCTBA M THUIIOB CBAaHBIX (YHJAMEHTOB, SBISAIOTCA OypeHHE CKBaXKMH, J1aDOpaTOpHBIC
UCCIIEIOBAaHUSI M CTaTHMYeCKOe WJIM JWHaMudeckoe 3oHaupoBaHue. Ilpu sToM Hambosee
IIPEANIOYTUTENBHBIM METOAOM 30HAUPOBAHMS SBJIIETCS CTATUYECKOE, B IIPOLIECCE KOTOPOTO IIOMUMO
MTOKa3aTeNe CTaTUYECKOTO 30HAMPOBAHUS T'PYHTOB ONPENEISIOT MX IIOTHOCTH M BIIAXKHOCTH C
noMoIIbk0 paguoakTuBHoro kapotaxa (COCT 19912).

5.4 JInst 00beKTOB MOBBIIIEHHOTO ¥ HOPMAJILHOTO YPOBHEHW OTBETCTBEHHOCTH YKa3aHHBIC B 5.2 U
5.3 paboTel PEKOMEHIYETCsl JOIOJHATh MCHBITAHUAMHU TPYHTOB IMPECCHOMETPAMHU M INTaMIIAMU
(COCT _20276), »stamonHbiMu u HatypHbiMH cBasmMd (COCT 5686) B COOTBETCTBHH C
pexkoMeHaauusaMu npuioxenus b. Ilpu 3ToM HEOOXOIUMO YUHUTHIBATH KATETOPHM CIIOKHOCTH
ITPYHTOBBIX YCJIOBHUH, YCTAHABIMBAEMBIE B 3aBUCHUMOCTH OT OJHOPOJHOCTH I'PYHTOB IO YCIIOBHUSIM
3ajieraHusl U CBOWCTBAM (CM. IpHIIokKeHHe b).

[Ipu cTpouTenbCcTBE BBICOTHBIX 3/aHHMM MOBBIIMIEHHOIO YPOBHSI OTBETCTBEHHOCTH M 3JIaHUU C
r7TyOOKOH MOJI3eMHON YacThIO B COCTAaB pabOT MPH M3BICKAHUAX CIIENyeT BKIIIOYaTh reousnyeckue
WCCIEA0BAHUS JUIsl YTOYHEHHUs T'€0JIOTMYECKOTO CTPOEHHUSI MAacCHBa IPYHTOB MEXKIY CKBa)KMHAMH,
OTIpeICJICHUs] TOJIIMHBI TPOCIOEB cIa0bIX TPYHTOB, TIYyOMHBI BOAOYIOpPOB, HANpaBICHUS U
CKOPOCTH JBMKEHUS MOJ3EMHBIX BOJI, @ B KAPCTOOMACHBIX pallOHAaX - TNTyOWHBI 3aJIeTaHUs] CKaJIbHbBIX
1 KapCTYIOUIUX MOPOJ, UX TPEIIMHOBATOCTH U 3aKaPCTOBAHHOCTH.




5.5 Ilpu npuMeHEHHMH cBail HOBBIX KOHCTPYKLUHUH ([0 CHENUAIBHOMY 3aJaHUI0 IMPOEKTHOMN
OpraHu3allM) B COCTaB paboT CleAyeT BKIIOYATh ONBITHBIE MOTPYKEHUs CBal C LEJIbI0 YTOUHEHUS
HA3HAYEHHBIX IPU IPOEKTUPOBAHMM DPAZMEPOB M pPEKMMa IOTPYKEHHUS, a TaKXKE HaTypHBIE
UCIBITaHUA YTUX CBAall CTATHYECKUMU HArpy3KaMHu.

[Tpu npuMeHEeHNH KOMOMHUPOBAHHBIX CBAHO-TUTUTHBIX ()YHIAMEHTOB B COCTaB PabOT CleayeT
BKJIIOYATh UCIBITAHUS TPYHTOB IITaMIIAMHU M HATYPHBIMH CBASIMH.

5.6 Ilpu nepenaue Ha cBau BbLAEPTUBAIOIINX, TOPU30HTAIBHBIX WM 3HAKOIIEPEMEHHBIX Harpy30K
HE00XOAUMOCTb NIPOBEJICHUS OIIBITHBIX PA0OT TOJIKHA ONPEEIIATHCS B KA/ IOM KOHKPETHOM ClIydae
C Ha3Ha4YeHHEM 00bEeMOB padoT € YUETOM JOMUHHUPYIOIIETO BO3/ICHCTBHUS.

5.7 Hecymyto cnocoOHOCTh CBail MO pe3yJbTaTaM IOJIEBBIX HCIBITAHWA TPYHTOB HATYPHOU U
JTAJIOHHOW CBassMM M CTAaTUYECKUM 30HIAMPOBAHUEM CIEAYET ONPEAENATh B COOTBETCTBHM C
noapazaenom 7.3.

5.8 HcnblTaHus TpyHTOB CBasiMH, LITAMIIAMHU U NIPECCHOMETPAMU IPOBOAST, KaK IPaBHIIO, HA
OMBITHBIX y4YacTKaX, BBIOMpPAEMBIX 110 pe3yabTaTaM OypeHUsi CKBOXHMH (M 30HAMPOBAHUA) H
pacrioiaraéMbIX B MECTax HamOosee XapaKTepHBIX MO T'PYHTOBHIM YCIOBHSM, B 30HaX HauOolee
3arpy’KeHHbIX (YHIAMEHTOB, a TAKXKE B MECTAaX, I'/1€ BO3MOXKHOCTb ITOIPYKEHMS CBal 110 TPYHTOBBIM
YCIJIOBUSIM BBI3bIBAET COMHEHHUE.

HcnblTaHusd TPYHTOB CTAaTUYECKMMHU Harpy3kaMH LenecooOpa3HO NPOBOJAUTH B OCHOBHOM
BUHTOBBIMH LITAMIIAMH ILIOMABI0 600 cM? B CKBaXKHHAX C LENBIO MOTy4eHHs MOy eopMaIun
U YTOYHEHHUS HJs UCCIEAYeMOM IUIOMAAKH HEepeXOAHbIX KOI()(UIMEHTOB B PEKOMEHAYEMbIX
JNEUCTBYIOIMMU HOPMAaTHBHBIMU JOKYMEHTAMH 3aBUCUMOCTSAX JUISl ONPEIEICHHUS MOMYIIS
ne(opMaluy rpyHTOB 110 JaHHBIM 30HIUPOBaHUS U MIPECCUOMETPUUECKUX UCTIBITAHUH.

5.9 O6beM u3bICKaHUH IS CBaHBIX (PYHIaMEHTOB PEKOMEHIyeTCsl Ha3HaYaTh B COOTBETCTBUH C
IPUIIOKEHHUEM b B 3aBUCHMOCTH OT YPOBHS OTBETCTBEHHOCTH OOBEKTa CTPOUTENILCTBA U KATETOPHHU
CJI0)KHOCTHY TPYHTOBBIX YCIIOBHH.

IIpy u3ydeHuMM pa3HOBUAHOCTEH TPYHTOB, BCTPEUYAIOINUXCS Ha IUIOLIAJKE CTPOMUTEILCTBA B
npejenax ucciaeryeMoi riyorHbl, 0co00e BHUMAaHUE JJOIHKHO OBITh 00paIleHo Ha HAIMYKeE, TITyOuHY
3ajeraHusl M TOJIIMHY CJIA0bIX TPYHTOB (PBIXJIBIX I1€CKOB, CJIAa0BIX TJIMHUCTBIX TI'PYHTOB,
OPraHOMUHEDPAIBHBIX W OpPraHMYECKUX TIpyHTOB). Hainume yka3aHHBIX TPYHTOB BIIMSAET Ha
OIIpeZic]ICHUE BUJA U JUIMHBI CBal, PACIIOJIIOKEHHUE CTBIKOB COCTABHBIX CBal, XapaKTep CONPSKCHUS
CBaifHOTO pOCTBEpKa CO CBasiMH, BbIOOp THma cBaeOoiiHOro obopynoBanus. HeOmarompustHbie
CBOWCTBA YKa3aHHBIX I'DYHTOB HEOOXOAMMO TaKXKE YUUTBIBATh NPH HAIWYMM JUHAMUYECKUX U
CEHCMUYECKUX BO3JICUCTBUM.

5.10 Pa3mernienne HHXEHEPHO-TEOJIOTUYECKUX BBIPAOOTOK (CKBAKUH, TOYCK 30HIUPOBAHUS, MECT
UCTIBITAHUN TPYHTOB) JIOJDKHO TMPOM3BOJUTHCA C TaKUM PAaCcYeTOM, YTOOBI OHHM pacIojiarajiuch B
npejenax KOHTypa IPOeKTUPYEMOTo 3/1aHus JIMOO MPHU OJMHAKOBBIX TPYHTOBBIX YCIOBUSX HE Jajee
5 M OT Hero, a B cilydasx IPUMEHEHUS CBall B KAYECTBE OIPaKIa0Ile KOHCTPYKIUY KOTJI0BaHa - Ha
paccTostHUM He 0ojiee 2 M OT MX OCH.

5.11 I'myOuHa WHXEHEPHO-TEOJIOTUYECKHX BHIPAOOTOK JOJDKHA OBITh HE MEHEE YeM Ha 5 M HUXKE
IIPOEKTUPYEMON TNTyOMHBI 3al10KEHUSI HMKHUX KOHIIOB CBail IMPU UX PSIOBOM PaCIONIOXKEHUU U
Harpyskax Ha KycT cBail 10 3 MH u nHa 10 M HI>Ke - Ipu cBalHBIX NOJAX pazmepoM A0 10x10 M u
pu Harpy3kax Ha KycT 6osnee 3 MH. [Ipu cBaiinbix mossx pazmepom 6osee 10x10 M u npuMeHeHU N
IUIMTHO-CBaHBIX (YHJAMEHTOB TIJIyOWHA BBIPAOOTOK JOJDKHA IMPEBBINIATh IMPEANOJIAraeMoe
3ary1y0OsieHne cBail He MEHee 4eM Ha INIyOUHY CKMMAaeMOW TOJIIIM, HO HE MEHEe MOJIOBUHBI IIUPHUHBI
CBAfHOTO IIOJISA WJIM IUIMTHL, U HE MEHEee YyeM Ha 15 M.

IIpr HanmuuuMu Ha CTPOMTENBHOH IUIOIIAJKE CIOEB I'PYHTOB CO CHEUHM(PUUECKMMU CBOWCTBAMHU
(MpocaiouHbIX, HA0YXAIOIIUX, CIA0OBIX TTMHUCTHIX, OPTaHOMUHEPATIBHBIX U OPraHMYECKUX TPYHTOB,
PBIXJIBIX IE€CKOB M TEXHOTEHHBIX TPYHTOB) TIJyOMHY BBIPAaOOTOK OIPENENAIOT C Y4ETOM
HEOOXOJMMOCTH HMX TPOXOJKM HA BCIO TOJIIY CJIOS JUIS YCTAHOBICHHS TJIyOMHBI 3aJeraHus
MOACTUIAIOIINX MPOYHBIX TPYHTOB U ONIPEAEICHUS UX XapaKTEPUCTHK.

5.12 Tlpu u3BICKaHUAX Ul CBAHBIX (DYHIAMEHTOB JIOJDKHBI OBITH ONpeneNeHbl (hu3nyecKue,
IIPOYHOCTHBIE U JAe(OpMAaIOHHBIE XapaKTePUCTUKU, HEOOXOJUMBIC JUIsl PacueToB CBaMHBIX



(byHIaMEHTOB MO TPE/ICIBHBIM COCTOSIHUSM (pazaen 7).

KonnyectBo omnpeneneHuii XapakTEpUCTUK TPYHTOB JUISl KaXJIOTO MHKEHEPHO-TE€0JOTHYECKOro
3JIEMEHTA JI0JKHO OBITh JOCTATOYHBIM JJISl X CTaTUCTUYECKON 00paboTku B cooTBeTcTBUU ¢ [OCT
20522.

5.13 Jlns meckoB, yUUTHIBas 3aTPYJHEHUsI ¢ OTOOPOM 00pa3oB HEHAPYIIEHHOW CTPYKTYpHI, B
KayecTBE OCHOBHOI'O METO/a ONPEIENCHHs] UX MJIOTHOCTH M NMPOYHOCTHBIX XapaKTEPUCTHK IS
00BEKTOB BCEX YPOBHEH OTBETCTBEHHOCTH CJEIyET MPEAyCMaTPUBATh 30HIUPOBAHHE - CTATHYECKOE
WIHA AUHAMHUYECKOE.

30HAMPOBAHUE SBISIETCS OCHOBHBIM METO/IOM OIpeNesIeHUs] MOy s AeopMalui Kak MecKoB,
TaK ¥ TJIWHUCTBIX TPYHTOB il 00bekTOB |ll ypoBHS OTBETCTBEHHOCTH M OJHUM H3 METOJIOB
orpenesieHuss MoAyns nedopmanuu (B COYETAaHUMH C MPECCHOMETPUYECKMMHU M IITaMIIOBBIMU
WCTIBITAaHUSAMH ) TSI 00heKTOB | 1 || ypoBHEH OTBETCTBEHHOCTH.

5.14 Tlpu nmpuMeHEHHH CBAalHBIX (YHJAAMEHTOB JUI YCUJICHHS OCHOBAaHMHM PEKOHCTPYHPYEMBIX
3JIaHUH ¥ COOPYKEHUH MPU MHXKEHEPHO-T€0JIOIMYECKUX N3bICKAaHUSX JOMOIHUTEIBHO JJOJKHBI ObITh
BBITOJIHEHBl PAa0OTHI MO OOCIENIOBAaHMIO OCHOBAaHUHM (PYHIaMEHTOB UM HMHCTPYMEHTAJIbHbIC
reojie3nyecKre HabJI0eHN 3a IEpEeMEICHUSIMA KOHCTPYKLIUHI 3aHN.

Kpome TOro, MOMKHO OBITH YCTAaHOBJIEHO COOTBETCTBHE HOBBIX MAaTEpPHAJIOB H3BICKAHHM
apXVBHBIM JAaHHBIM (€CJIM OHU UMEIOTCS) U COCTABJIEHO 3aKIH4YeHHE 00 M3MEHEHWU WH)XKEHEPHO-
re0JOrMYECKUX M TMJIPOre0JOrMYEeCKUX YCIOBUMN, BBI3BAHHBIX CTPOUTENIBCTBOM U JKCIUTyaTallMen
PEKOHCTPYHPYEMOTO COOPYKEHHUS.

IIpumevanus

1 ObcenoBanme TEXHIYECKOT'O COCTOSTHUS KOHCTPYKITHHA (QYHAaMEHTOB 1 31aHH JOJDKHO BEITOIHATHCS 1O 3aIaHHIO
3aKa34MKa CIEeHUATM3UPOBAHHON OpraHU3allue.

2 O1eHKyY JJIMHBI CYMIECTBYIOMIMX CBail B PyHAaMEHTaxX pEKOHCTPYUPYEMOTO 3/IaHHS 1eJIeCO00Pa3HO OCYIIECTBISATh

C UCIIOJIb30BAHUEM HpI/I60p0B padapHOro Tvma.

5.15 TlpoBenenuto oOcaeI0BaHMs OCHOBAHHH (PYHIaMEHTOB JIOJDKHBI TIPEIIIIECTBOBATD:

BHU3yaJbHas OIIEHKA COCTOSHUS BEpPXHEW KOHCTPYKLMU 3J1aHWs, B TOM 4HCIe (UKCAUS
MMEIOIIUXCS TPELIMH, UX pa3Mepa U XapakTepa, yCTaHOBKA MasikOB Ha TPELIMHBL;

BBISIBJICHHE PEXHMMa JKCIUTyaTalldid 3[IaHUSl C IENBI0 YCTAHOBJICHHS (PAKTOPOB, OTPHUIIATEIHHO
JEWCTBYIOIIMX Ha OCHOBAHUE;

YCTaHOBJICHUE HAJIMYHUS MMOA3EMHBIX KOMMYHUKALUM U JPEHAKHBIX CUCTEM M UX COCTOSIHUS;

O3HAKOMJIGHHE C apXHUBHBIMH MaTepHajlaMd  HMH)KEHEPHO-T€OJIOTMYECKUX  M3BICKaHMIA,
MPOBOIUBIIMXCS HA IJIOMIAJIKE PEKOHCTPYKIUU.

[IpoBenenmne reoae3nvyeckol CheMKH MOJIOKEHHSI KOHCTPYKIHMM PEKOHCTPYMPYEMOIO 3IaHUS U
I[OKOJIeH HeOOXOIMMO IJIsL OIEHKHA BO3MOXKHOTO BO3HUKHOBEHUSI HEPABHOMEPHBIX OCAJIOK (KPEHOB,
MPOruO0B, OTHOCHTEIHHBIX CMEIIICHUH ).

[Ipu oO6crnenoBaHUM PEKOHCTPYHPYEMBIX 3[0aHUIM ClIeyeT TaKKe YYUThIBATH COCTOSHUE
OKpY’Karolel TEPPUTOPUH U OJTH3KO PACIOIOKEHHBIX 3/TaHUH.

5.16 Ob6cnenoBanrne OCHOBaHWUW (PYHIAMEHTOB W COCTOSHHS ()YHAAMEHTHBIX KOHCTPYKIIUA
MIPOU3BOJAT MYTEM MPOXOJKU HIYp(HOB C OTOOPOM MOHOJIHMTOB TPYHTOB HEMOCPEICTBEHHO H3-TI0J
MoAOoMmBH (YHIAMEHTOB M CTeHOK Imypda. Huxe rmyouHsl mrypoB HMHKEHEPHO-TEOJIOTHIECKOE
CTpOCHHE, THIPOTeOJOTUYECKHE YCIOBUS M CBOMCTBAa TPYHTOB JOJDKHBI OBITh HCCIIEIOBaHBI
OypeHHEeM U 30HIMPOBAHUEM, TIPU 3TOM OypOBBIE CKBaKUHBI M TOUKH 30HIUPOBAHUS Pa3MELIAIOT 10
MEPUMETPY 3/1aHUS WIH COOPYKEHUS Ha PACCTOSIHUU OT HUX He Oojee 5 M.

5.17 Tlpu ycwIeHHMH OCHOBAaHHUM PEKOHCTPYUPYEMBIX COOPYKECHHH ITOJBOJAKON 3a0WBHBIX,
B/IABJINBAEMbIX, OypOHAOMBHBIX MM OYpOMHBEKIIMOHHBIX CBall TTyOMHA OypeHUs M 30HIUPOBAHHS
JOJDKHA TPUHUMATHCS 110 yKa3aHusM 5.11.

5.18 TexHuueckuii OTYET IO pe3yJbTaTaM HHKCHEPHO-TCOJOTHUECKUX W3BICKAaHUM JUIs
MIPOCKTUPOBAHUS CBAWHBIX ()YHIAMEHTOB JTOJDKEH COCTaBISTHCS B cooTBeTcTBUM ¢ CII 47.13330 u
CIT 11-105 [3].

Bce xapakTepuCcTUKH IPYHTOB JOJKHBI IPUBOJIUTEHCS B OTUETE C YYETOM IMPOrHO3a BO3MOKHBIX
M3MEHEHUHN (B MPOIECCE CTPOUTENHCTBA M AKCIUTyaTalluu 3/IaHMs) UH)KCHEPHO-T€OJIOTHYECKUX U



rHApOTrCOJIOrMUCCKHUX YCJIOBI/II\/'I TIJIOIIaAKH.

[Ipu HaNMM4YMKM HATYPHBIX UCOIBITAHUNA CBAl CTATUYECKOW WJIM TMHAMUYECKON HArpy3KOM JOJKHBI
IMPUBOJUTHCA UX PC3YJIbTATHI. PCSYJII:TaTBI 30HAUPOBAHUSA HOJDKHBI BKJIHOYATh JAHHBIC O Hecymeﬁ
CIIOCOOHOCTH CBail.

HpI/I HAJIMYMU Ha IUIOIAAKE IMOA3CMHLBIX BOJ C arpCCCUBHBIMH CBOMCTBaMU HCOGXO,Z[I/IMO
MPUBOJIUTH PEKOMEHIAIMH 110 aHTUKOPPO3UITHOM 3aIUTE CBAM.

B CIydasaX BbBIABJIICHUS Ha IJIOMIAAKE CTPOUTCIILCTBA IMPOCIOCB WM TOJIIU CHGL[I/Iq)I/I‘-IeCKI/IX
TPYHTOB M OITACHBIX T'€OJIOTHYECKUX MPOIECCOB (KapcTOBO-CY(h(HO3HMOHHBIX, OTMOJI3HEBBIX H Ap.)
HGOGXO,Z[I/IMO MMPUBCCTHU JAHHBIC 06 HX PACTIPOCTPAaHCHUHU U HHTCHCUBHOCTHU ITPOSABJICHUS.

5.19 Ilpu WHXKEHEPHO-TEOJOTUYECKUX H3BICKAHUSIX M HUCCICIOBAHMUSX CBOWCTB TPYHTOB IS
NPOSKTUPOBAHUSA M YCTPOMCTBa CBalHBIX (YHIAMEHTOB HEOOXOAMMO TaKXKe YYHUTHIBATh
JOTIOJTHUTEIbHBIE TPEOOBaHUS, N3NIOKEHHBIC B pasnenax 9-15 nacrosmero CII.

6 Buanwl cBait

6.1 Ilo cmocoOy 3armyOneHus B TPYHT pa3nyaroT CISAYIOIINE BUIbI CBAM:

a) TpeABapUTEIHHO M3TOTOBJICHHBIC 3a0MBHBIC M BIABJIMBaeMble (B JajbHEWUIIEM - 3a0MBHBIC)
&KeJe300€TOHHBIE, IEPEBSIHHBIE U CTalbHBIC, MOTPYXKAEMbIE B IPYHT 0€3 ero pa30ypuBaHUs WIH B
JUJIEPHbIE CKBOKMHBI C TIOMOILNBIO MOJIOTOB, BHOpoOmorpyxarened, BHOPOBIABINBAIOLINX,
BUOPOYAAPHBIX U BAABIUBAIOIINX YCTPOICTB, a TAK)Ke KeJe300€TOHHBIE CBau-000I04KH AUAMETPOM
10 0,8 M, 3aray0oisiemblie BHOpONOrpyskaTesiMi 0e3 BHIEMKH WIIM C YaCTUYHOM BBIEMKO I'pyHTa U HE
3amosHseMbie 6eTonHoM cMmechio (cm. TOCT 19804);

0) cBan-000JI0UKH KeNe300eTOHHBIE, TOTPYKaeMble BHOPONOTPYKaTENIMHU C BBIEMKOW TPYHTA U3
UX MOJIOCTH U 3aIOJIHAEMbIE YACTUYHO WJIN TIOJTHOCTHIO OETOHHOM CMECHIO;

B) HaOMBHBIE OCTOHHBIE U KEJIe300€TOHHBIE, YCTPAauBaeMbIe B TPYHTE MyTEM YKJIQAKH OETOHHOM
CMECHU B CKBaKMHBI, 00pa30BaHHBIE B pE3yJIbTaTe MPUHYIUTEIBHOIO BHITECHEHUS - OT/KATHsI IPYHTA;

r) OypoBbIe >XKele300€TOHHBIE, YCTpauBaeMble B TPYHTE IIyTeM 3allOJHEHUS NPOOYpEHHBIX
CKBa)XMH OETOHHOM CMEChIO MJIM YCTAHOBKHU B HUX JK€JI€300€TOHHBIX 3JIEMEHTOB;

1) BHUHTOBBIC CBaW, COCTOSAIIME M3 METALIMYECKOM BHHTOBOM JIOMACTH W TPyO4aToro
METAJUINYECKOT0 CTBOJA CO 3HAYMTEIbHO MEHBIIEH IO CPaBHEHUIO C JIONACTHIO IUIOLIA/BIO
MOTIEPEYHOT0 CEYEeHMs, IOTrpy’KaeMmble B TPYHT IyTeM €€ 3aBHHYMBAHHS B COYETaHUU C
BJIaBJINBAaHUEM.

6.2 ITo ycnoBusM B3aUMOAEHUCTBHSI C TPYHTOM CBau CIEAYET NOJPa3AeisiTh Ha CBaU-CTOMKHU U
BHCSIYHE (CBaW TPEHUS).

K cBasim-cToiikaM ciielyeT OTHOCUTh CBau BCEX BUOB, ONMUPAIOLIMECS HAa CKaJbHBIC TPYHTHI, a
3a0MBHBIE CBau, KpOME TOT'O, - HAa MaloC)KuMaemble IpyHTbl. CUIIbI CONPOTUBIIEHUS TPYHTOB, 3a
MCKJIIOYEHUEM OTPULIATENbHBIX (HETaTUBHBIX) CHJI TPEHUS, Ha OOKOBON MOBEPXHOCTH CBAali-CTOCK B
pacueTax UxX Hecylled CIOCOOHOCTHU 10 IPYHTY OCHOBAHHUS HA CKUMAIOILYIO Harpy3Ky He JTOJIKHBI
YUUTBIBATHCSL.

K BucsuuMm cBasm (CBasiM TpEHHs) CJEIyeT OTHOCHUTh CBaW BCEX BUJAOB, ONHUpAIOLIMECS Ha
C)KMMaeMble TPYHTHI M Tepe/alollie Harpy3Ky Ha TPYHThl OCHOBaHUS OOKOBOM MOBEPXHOCTBIO U
HU)KHUM KOHIIOM.

IMMpumeuanue - K MamocknmMaemMbiM TpyHTaM OTHOCSATCS KPYIMHOOOJOMOYHBIE TPYHTBI C HECYAHBIM
3aI0JIHUTEJIEM CPEAHEH TNIOTHOCTH U IIOTHBIM, & TAKXKE [NIMHBI TBEPIOW KOHCUCTEHIIMU B BOJIOHACHIILIEHHOM COCTOSIHIN
¢ moayieM aedopmaruu £ > 50 Mla.

6.3 3a0uBHBIC JKeJI€300€TOHHBIE CBal pa3MEpOM MONEPEeYHOro ceueHus 10 0,8 M BKIIOUUTENHHO
U CBau-000JI0YKHU auameTpoM 1 M u Gosiee cieqyeT noapa3aensiTh:

a) mo cnoco0y apMHUpOBaHMS - Ha CBal W CBaU-O0OJIOUKH C HEHAIpPSraeMoil MpPOJOJIbHOM
apMaTypoi ¢ IONEepeYHbIM APMUPOBAHUEM U Ha ITPEABAPUTENBHO HANIPSHKEHHBIE CO CTEPKHEBOU HIIH
IIPOBOJIOYHOM MPOIOJIBHON apMaTypoi (M3 BBICOKOIIPOYHOW IPOBOJIOKM M apMATYpPHBIX KaHATOB) C
MIOTIEPEYHBIM APMHUPOBAHUEM U O€3 HETO;

6) mo ¢opme momepevyHOro CeueHUs - Ha CBaW KBAJApaTHbBIC, MPSIMOYTOJIbHbBIE, TaBPOBOTO U
IBYTaBPOBOI'O CEYECHMH, KBaJApaTHBIE C KPYIJIOHN MOJIOCTHIO, OJIbIE KPYIJIOTO CEYCHHS,



B) 10 (hopMe MPOAOIBHOTO CEUEHHs - Ha MPHU3MATUYECKHUE, LUIMHIPUIECKHE, C HAKIIOHHBIMU
OOKOBBIMH TpaHsIMHU (THpaMUAAIbHBIC, TPAMCIICHIAbHBIC);

T') IO KOHCTPYKTUBHBIM OCOOCHHOCTSIM - Ha CBaM LEJbHBIC U COCTABHBIC (U3 OT/ICIHHBIX CEKIIHA);

1) IO KOHCTPYKLIMU HI>KHETO KOHIIA - Ha CBAaW C 3a0CTPEHHBIM WJIU IJIOCKHUM HUXHUM KOHILIOM,
WM 00bEMHBIM yIIHpeHueM (0y1aBOBUIHBIC) U HA MTOJIBIE CBAU € 3aKPBITHIM HJIM OTKPBITHIM HI>KHUM
KOHIIOM WJIU C KaMy(JIETHOM MATOM.

IIpumevanue - CBan 3a0uBHBIC ¢ KaMy(QIIETHON MSATOH yCTpPawBarOT IMyTeM 3a0WBKH IOJIBIX CBalk KPYTJIOTO
CEYEHUS C 3aKPBITHIM CTAIBHBIM HOJIBIM HAKOHEYHHKOM C MTOCIIECTYIONINM 3allOJTHCHUEM TOJIOCTH CBaW M HAKOHEYHHKA
OETOHHOM CMECHIO U YCTPOMUCTBOM C TIOMOIIIBIO B3phIBa KaMy()IIETHOH IATHI B MpeiesiaX HaKOHeYHWKa. B mpoekTax Takux

cBai CICAYCT NMPpEeAYyCMATPUBATh YKa3aHUA O CO6J'HO,H€HI/II/I paBuil MIPpOU3BOACTBA 6yp0B3pLIBHLIX pa60T.

6.4 HaOGuBHBIE CBau MO CIIOCO0Y YCTPOWCTBA MOAPA3CISIIOT Ha:

a) HaOWBHBIC, YCTpauWBaeMble IIyTeM MOTPY)XEHHUS (3a0MBKOH, BIaBIMBAaHUEM WIH
3aBUHYMBAHMEM) WHBEHTApHBIX TPYO, HMKHHUI KOHEI] KOTOPBIX 3aKpPHIT OCTaBISIEMbIM B TPYHTE
OamMakoM (HAKOHEYHUKOM) WM OETOHHOM MPOOKOH, C TOCIESIYIOIINM U3BJICUEHUEM ITHX TPYO 1O
Mepe 3aloJIHEHUsS CKBaKUH OETOHHOM CMEChl0, B TOM YHUCIE TOCJIE YCTPOICTBa YIIUPEHUS W3
BTPaMOOBaHHOMU CyXOi OETOHHOW cMecH;

0) HaOMBHBIC BUOPOIITAMIIOBAHHBIE, yCTPAUBAaEMbIC B TPOOUTHIX CKBAKUHAX MTYTEM 3arOJTHEHUS
CKBa)XMH KE€CTKOM OETOHHON CMEChIO, YIUIOTHSIEMOI BUOPOIITAMIIOM B BHJIE TPYOBI C 320CTPEHHBIM
HIKHUM KOHIIOM M 3aKpeIJIEHHBIM Ha Heil BUOpOIOrpy KaTeneM;

B) HAOMBHBIC B BBIIITAMIIOBAHHOM JIOKE, YCTPauBaeMbIe ITyTEM BBIIITAMIIOBKH B TPYHTE CKBaYKUH
MUPaMUIATFHON WM KOHYCHOUM (hOPMBI C TIOCTIEAYIOIINM 3all0THEHUEM UX OETOHHOM CMECHIO.

6.5 BypoBsie cBau 110 crioco0y yCTpoiCTBa MOAPA3CAIOT Ha:

a) OypoHaOMBHBIE CIUIONTIHOTO CEUYCHHS C YIIUPEHUSIMH U 0€3 HUX, OCTOHUPYEMbIC B CKBa)KHHAX,
NpoOYpEeHHBIX B TJIMHUCTBIX TPYHTaX BBIIIE YPOBHS TMOA3EMHBIX BOJ 0€3 KpEeIUIEHUS CTEHOK
CKBa)KMH, @ B JIIOOBIX IPyHTaX HUXKE YPOBHS MOJ3EMHBIX BOJ - C 3aKPEIIEHUEM CTEHOK CKBaXKMH
TJIMHUCTBIM PACTBOPOM WJIM MHBEHTAPHBIMU U3BIIEKAEMBIMH 00CaITHBIMH TPYOaMUu;

0) OypoHaOMBHBIE C MPUMEHEHHUEM TEXHOJOTHH HEMTPEPHIBHOTO MOJIOTO MIHEKA;

B) OapeTThl - OypoBBIE CBau, U3TOTABINBAEMbIE TEXHOJIOTHYECKUM 000pYI0BAaHUEM TUIIA TUIOCKHIMA
rpeidep uiu rpyHToBas (pesa;

r) OypoHaOuBHBIE C KaMmy(QuIeTHOW NSATOM, ycCTpauBaeMble IyTeM OypeHHs CKBaKUH C
MOCIEAYIOIUM 00pa30BaHWEM YIIMPEHUS B3PHIBOM (B TOM YHCIE 3JICKTPOXUMHYECKUM) H
3aMoJIHEHUEM CKBA)XKMH OETOHHOM CMEChIO;

n) OypouHbeKMOHHBIE muamerpoMm 0,15-0,35 M, ycTpanBaembie B MpPOOYpPEHHBIX CKBaKHMHAX
IyTeM HarHeTaHus (MHBEKIMH) B HUX MEJIKO3EpHUCTON OCTOHHON CMeCH, a TaKkXkKe yCTpauBaeMble
TMIOJIBIM IITHEKOM;

e) Oypounbekunonubsie auameTpom 0,15-0,35 M, BeIONHAEMBIE C YIIJIOTHEHHEM OKPYXKAIOIIEro
IpyHTa MyTeM 00pabOTKH CKBAXKMHBI MO Pa3psAIHO-UMIYIbCHOW TEXHOJOTHHU (Cepuel paspsioB
MMITYJIbCOB TOKA BBICOKOTO HampspkeHus - PUT);

) CBaU-CTOJIOBI, yCTpauBaeMbIe MyTeM OypeHHUs CKBKUH C YITUPEHUEM WJIH 0€3 HEeTOo, YKIIAIKH
B HHUX OMOHOJIMYMBAIOLIETO I[EMEHTHO-TIECYAHOTO pAacTBOpa M OIYCKaHHUS B CKBa)KUHBI
UWIMHIPUYECKUX WM TMPU3MATUYECKUX DJIEMEHTOB CIUIOIIHOTO CEYEHHUs CO CTOPOHAMHU WM
nuamerpom 0,8 M u Gostee;

3) OypOOINyCKHBIE CBaW C KaMy(JETHOW MATOH, OTIMYAIOIIHMECs OT OypOHAaOMBHBIX CBall ¢
KaMy(IeTHOHM nATON (CM. IOAMYHKT «I'») TEM, YTO Mociie 00pa30BaHUs U 3aMIOJTHEHUS KaMy(IIeTHOTO
VIIUPEHUS B CKBAXUHY OMYCKAIOT KEJI€300€TOHHYIO CBAIO.

6.6 IIpumenenue cBail ¢ ocTaBIIeMbIMU 00CaHBIMU TPyOaMH OIMYCKaeTcs TOJBKO B CIIydasx,
KOT'/Ia UCKJII0YeHa BO3MOKHOCTh MPUMEHEHUS APYTUX pEIIeHUNd KOHCTPYKUUU GyHIaMEHTOB (Ipu
ycTpoicTBe OypOHaOMBHBIX CBaid B IJIACTaX TPYHTOB CO CKOPOCTHIO (PMIIBTPALIMOHHOTO TIOTOKA OoJiee
200 m/cyt, mpu mpuMeHEeHUH OYpPOHAOWMBHBIX CBail IS 3aKpEIJICHUS NEUCTBYIOIIMX OIOJI3HEBBIX
CKJIOHOB U B JIpDYTMX OOOCHOBAaHHBIX CIIyYasX).

[Ipu ycrpoiicTBe OypoHaOUBHBIX CBail B BOJOHACHIIIEHHBIX TIMHUCTBIX TPYHTaX JJIsl KPEIUICHUS
CTEHOK CKBA)XMH JIOITyCKAETCs MCII0JIb30BaTh M30BITOUHOE JaBieHue BoJbl He MeHee 0,5 at™m mpu



YCIOBHM yJalleHUs] MECTa MpOBeIEHUs padoT OT CYIIECTBYIOUIMX OOBEKTOB HE MeEHee 25 M
(ykazaHHOe TpeOOBaHHWE HE OTHOCUTCA K CIydard YCTPOMCTBA CBaik ¢ OypeHHEM IIO0J 3alluTOMN
WHBEHTAPHBIX 00CaTHBIX TPYO).

6.7 XKenezo0eToHHBIC 1 OETOHHBIE CBaM CIIEIYET MMPOCKTUPOBATh U3 Tshkenoro 6erona mo [OCT
26633.

Jlist HecTaHIapTU30BAaHHBIX 3a0MBHBIX JKeJIe300€TOHHBIX CBail, a TAK)Ke /7151 HAOWBHBIX U OYPOBBIX
cBail He0OXOIMMO TIpeycMaTpUBaTh OCTOH Kilacca He Huxke B15, st 3a0MBHBIX Kene300€TOHHBIX
CBail c HampsiraeMon apMaTypou - He Huxke B22,5.

6.8 JXKene300eTOHHBIE POCTBEPKH CBAHBIX (PYHAAMEHTOB CIEAYET IPOCKTHPOBATH U3 TAKEIOTO
OeTOHa KJ1acca He HIKE: JUTsl MOHOJUTHBIX - B15, mist coopHbIX - B20.

JI1st onop MOCTOB KJ1acc OETOHA CBail M CBaifHBIX POCTBEPKOB CJIeIyeT Ha3HAYaTh B COOTBETCTBHHU
¢ tpeboBanusmu CII 35.13330, a gis rugporexHudeckux coopyxkenuin - CIT 40.13330 u CII
41.13330.

6.9 beToH 1 3aMOHOJIMYMBAHMS KeJIe300€TOHHBIX KOJIOHH B CTAKaHAaX CBAHBIX POCTBEPKOB, a
TaKk)K€ OTOJIOBKOB CBail mpHu COOpPHBIX JIEHTOYHBIX POCTBEPKAX CIIEAyeT IMpeaycMaTpuBaTh B
cootBercTBUU ¢ TpeboBanusmu CIT 63.13330, Ho He HIKe Kinacca B1S5.

IMMpumeuanue - [y ONOp MOCTOB U THIPOTEXHHUYECKHX COOPYKECHHUIl Kiacc OETOHA Ui 3aMOHOJIMYUBAHUS
COOpHBIX 3JIEMEHTOB CBaliHBIX ()YHIAMEHTOB JOJKEH OBITh Ha CTYIIEHBb BBINIE KiIacca OETOHA COSAMHIEMBIX COOPHBIX

OJICMCHTOB.

6.10 Mapku 6eToHa 10 MOPO30CTOMKOCTH U BOJAOHETIPOHUIIAEMOCTH CBail U CBAWHBIX POCTBEPKOB
cienyer HaszHauyaTh, pykoBoAcTBysice ['OCT 19804.6, CII 63.13330, pans MOCTOB H
TUIPOTEXHUYECKHUX COOpYyx)eHuil - coorBeTcTBeHHO CII 35.13330 u CIT 40.13330.

6.11 JlepeBsiHHBIC CBauW JOJKHBI OBITH M3TOTOBJICHBI U3 OPEBEH XBOWHBIX MOPOJ (COCHBI, €IH,
JIUCTBEHHMIIBI, TTUXTHI), COOTBETCTBYIOMUX TpeboBanusM ['OCT 9463, nuamerpom 22-34 cMm u
mHo# 6,5 u 8,5 M. EcTtecTBeHHast KOHUYHOCTH (cOer) OpeBeH CoXpaHseTcsl.

7 IIpoexkTpOBaHUE CBANHBIX (DYHIAMEHTOB
7.1 OcHOBHBIE YKa3aHUs 110 pacyeTy

7.1.1 Pacuer cBaiiHBIX (PYyHIAMEHTOB ¥ MX OCHOBAHUH JOJIKEH OBITh BHITIOJHEH B COOTBETCTBHH C
['OCT 27751 no npenenbHbIM COCTOSIHUSIM:

nepeoli 2pynnwl:

a) 10 MPOYHOCTH MaTepHaja cBail U CBaiHBIX POCTBEPKOB;

0) 1o Hecymien crmocoOHOCTH (TIPeIeTbHOMY COITPOTHBIICHUIO) TPYHTa OCHOBAHUS CBa;

B) IO MOTepe 0011Iel yCTOHYNBOCTH OCHOBAaHUH CBafHbBIX (DyHIaMEHTOB, €CITM HA HUX MEPEIA0TCs
3HAYUTENIbHbIE TOPU3OHTAIbHbIE HAarpy3ku (MOAMOpPHBIE CTEHBl, (YHIAMEHTBhl PAaCIOPHBIX
KOHCTPYKLHUH U Jp.), B TOM YUCIIE CEICMMUYECKHE, ECIIU COOPYKEHUE PACIIOIOKEHO HA OTKOCE WIIH
BOJIM3U HEr0 WJIM €CJIM OCHOBAaHHE CJIOKEHO KPYTONAJAIOIIMMHU CJIOSMU TPyHTA. DTOT pacyer
ClIeyeT TPOU3BOAUTH C YYETOM KOHCTPYKTHBHBIX MEPOIPHUSATHI, TPEITyCMOTPEHHBIX s
MPEeIOTBPALLEHUS CMELLIEHUSI TPOEKTUPYEMOro pyHIaMEHTa;

8MOpot cpynnwl:

a) 0 OCaJKaM OCHOBaHMH CBali M CBaWHBIX (PYHIAMEHTOB OT BEPTHKAJIBHBIX HArpy30K (CM.
nonpasnen 7.4);

0) 1Mo TepeMeNIeHUsIM CBali COBMECTHO C TPYHTOM OCHOBAaHUU OT JICUCTBHUS TOPU30OHTATBHBIX
HArpy30K ¥ MOMEHTOB (CM. puiokeHue B);

B) 10 OOpa30BaHUIO WJIM YPE3MEPHOMY PACKPBITHIO TPEIIUH B AJIEMEHTaX »KeIe300€TOHHBIX
KOHCTPYKLUH CBaHBIX ()yHIAMEHTOB.

7.1.2 B pacuerax OCHOBaHUM CBalHBIX (PYHIAMEHTOB CIEAYET YUYUTHIBATH COBMECTHOE JCHCTBUE
CWJIOBBIX (DAKTOPOB M HEOIATONPUSITHBIX BIUSIHUN BHEITHEHN Cpe/Ibl (HATprUMep, BIUSHUE TT0I36MHBIX
BOJ U UX peXHMa Ha (U3UKO-MEXaHUYECKHUE CBOMCTBA IPYHTOB U Ap.).

CoopyxeHue u ero OCHOBaHHUE JI0JKHBI pacCMaTPUBATLCS COBMECTHO, T.€. JOJDKHO YUYUTHIBATHCS
B3alMO/ICIICTBIE COOPY>KEHUS CO CKUMAEMbIM OCHOBAaHUEM.



PacueTHast cxema CUCTEMBI «COOPYKEHHE - OCHOBAHUE» WIH «(PYHIAMEHT - OCHOBAaHHE» JIOJIKHA
BBIOMPATHCS C YYETOM HaumOoJiee CYIIECTBEHHBIX (DAaKTOPOB, OMNPEACISIIONIUX HAMPSIKEHHOE
COCTOsIHME W JedopMalli OCHOBAHUS M KOHCTPYKLUUH COOPYXKEHHs (CTAaTHYECKOW CXEMBI
COOPY)KEHHsI, OCOOEHHOCTEH €ro BO3BEACHHS, XapakTepa TPYHTOBBIX HaIlJIJaCTOBaHWM, CBOWCTB
I'PYHTOB OCHOBaHMs, BO3MOYKHOCTH MX HM3MEHEHMsI B IIPOLIECCE CTPOUTENIHCTBA M JKCIUTyaTallUH
COOpyXeHHMsI W T.1.). PekoMeHayeTcss y4duThIBaTh NPOCTPAHCTBEHHYIO pabOTy KOHCTPYKIIMIA,
reOMETPHUECKYIO U (PU3NUECKYIO HETMHEHHOCTh, aHU30TPOITHOCTh, MJIACTUYECKUE H PEOJIOTHIECKHE
CBOICTBa MaTepUaJOB W TPYHTOB, pa3BUTHE oOOJacTeld IUIaCTUYECKUX nedopmaruii  1moj
(byHIaMEHTOM.

Pacuer cBaiiHbIX (pPyHIAMEHTOB JIOJIKEH MTPOBOAUTHCS C TIOCTPOCHUEM MaTEMAaTUYECKUX MOJIETIeH,
OIMCHIBAIOLINX MEXaHWYECKOE IOBEJIeHHE CBailHBIX (YHIAMEHTOB JJIsi NEPBOIO MIM BTOPOTO
MPEAEIIBHOTO COCTOsHMs. PacueTHas MoJenp MOXKET MNPEICTaBIATHCS B AHAIUTHUYECKOM WIIU
gricieHHOM Buje. [Ipu mpoBeeHHH pacyeToB HECyIel COCOOHOCTH U 0CATOK OJMHOYHBIX CBaid
MpeoYTeHre cleAyeT OTAaBaTh Ta0YIMPOBAHHBIM HJIM aHAIMTUYECKUM PEIICHUSM, PUBEIECHHBIM
B HacrosimeM CII. Pacyersl Gomnblepa3sMepHBIX CBAaHBIX KYCTOB M KOMOWHHPOBAHHBIX CBaiHO-
wnTHBIX pyHaamentoB (KCII) cnenyer, npenMyIecTBEHHO, TPOBOAUTH YUCIEHHO.

[Tpu mpoekTupoBaHWM CBaHBIX (DYHIAMEHTOB CJIEIYEeT YYHTHIBATH KECTKOCTh KOHCTPYKIIHM,
OOBEAMHSIIONIUX TOJIOBBI CBail, 4TO MOJKHO OTpaxkaTbcs B pacueTHoM mozenu. [Ipu stom mpu
COCTaBJIEHUM PAacUYETHOM MOJENN AOKHBI TAK)KE YUUTHIBATHCS:

TPYHTOBBIE YCIOBUS IJIOIIAKH CTPOUTENIBCTBA;

TUAPOTrE€OJIOTUYECKHUM PEXKUM;

0COOEHHOCTH YCTPOMCTBA CBaM;

HaJu4Ke 1iIaMa noJi HUKHUM KOHIIOM CBai.

[Ipu npoBeieHNN YUCIIEHHBIX PACUETOB PACUETHAs CXEMa CUCTEMBI «POCTBEPK - CBAU - TPYHTOBOE
OCHOBaHHE» J0JDKHA BBIOMPAThCA C Y4eTOM HanboJiee CyIeCTBeHHbIX (PaKTOPOB, B KOHEYHOM CUETe
ONPEIEIAIOINX CONPOTHUBJICHUE YKa3aHHOM CUCTEMBI. HeoOxonumo YUHUTBIBATH
IIPOJOJDKUTENBHOCT U BO3MOXKHOE HM3MEHEHHE BO BPEMEHM HArpyXeHHs CBall M CBalHBIX
(dhyHIaMEHTOB.

PacuerHast Moenb CBaitHBIX (PYH/IaMEHTOB JJOJKHA CTPOUTHCS TAKUM 00pa3oM, UTOOBI COJIEPKATh
MIOIPEUIHOCTh TOJIBKO B CTOPOHY 3amaca HaJeKHOCTH IMPOEKTUPYEMBIX HAJA3€MHBIX KOHCTPYKLHUU.
Ecnu 3apanee Takas NOTIpPEIIHOCTh HE MOXET OBITh OIpenesieHa, HEoOXOIUMO IpPOBEICHHE
BapHaHTHBIX PAcUeTOB U OIpejaesieHHe Hanbojiee HeOIaronpusTHRIX BO3ACUCTBUN AJIs HA/I3€MHBIX
KOHCTPYKLIUH.

[Ipy npoBeAeHMM KOMITBIOTEPHBIX pPACUETOB CBAMHBIX (PYHIAMEHTOB CJIEAYeT Y4YUTHIBAThH
BO3MOJKHBIE HEOIPECIICHHOCTH, CBS3aHHbIE C HA3HAYEHHWEM pAcUYeTHOW MOJENIM U BHIOOPOM
nepOopMaIMOHHBIX U MPOYHOCTHBIX MOKa3aTellel TPYHTOB OCHOBaHUA. {151 3TOro mpu mpoBeeHUH
YUCJIEHHBIX PacyeTOB, ONPEAEIAIONINX BO3MOKHOE COIPOTUBIIEHHE OIMHOYHBIX CBall, TPYII CBail U
CBalfHO-TUITMTHBIX (DYH/IaMEHTOB, PEKOMEH/IyeTCsI IPOBOJUTH COMOCTABIEHUE PE3yJIbTaTOB pacuera
OTJIETIbHBIX 3JIEMEHTOB PACYETHOM CXEMbl C AQHAIUTHUYECKUMHU PEHICHUSIMU, @ TAKXKE BBINOJIHSTH
CONOCTABJICHHE AJbTEPHATHBHBIX pE3yJbTAaTOB pacueTa MO pPa3Iu4YHbIM T'€OTEXHUYECKUM
porpaMmmam.

7.1.3 Harpy3ku W BO3IEHCTBHS, YYHTHIBAEMbIE B pacueTax CBalHBIX (PyHIaMEHTOB,
KOA(QPHUIMEHTHl HAJSKHOCTU IO HArpy3Ke, a TakKe BO3MOXKHBIE COYETaHHs Harpy3oK CIenyer
MPUHUMATH B cooTBeTCTBUH ¢ TpeboBarusmu CI1 20.13330, CIT 22.13330.

7.1.4 Pacuer cBaif, cBaliHBIX ()yHOIAMEHTOB M HUX OCHOBAaHMH IO HECYIIeH CIIOCOOHOCTH
HE0OXOIMMO BBIMOJHATH HA OCHOBHBIE M OCOOBIE COYETaHHs HArpy3ok, mo jaedopmanusM - Ha
OCHOBHBIE COYETAHUS.

7.1.5 Harpy3ku, BO3AeHCTBUSI, HX COYETaHUS U KOI(PPUIIUESHTHI HAJCKHOCTH 10 HArpy3Ke Mpu
pacuere CBaifHBIX (yHAAMEHTOB MOCTOB M THJIPOTEXHHYECKUX COOPYKEHHUH CleqyeT MPUHUMATh
cornacHo TpedoBanusam CII 35.13330; CIT 40.13330; CIT 38.13330 u CII 58.13330.

7.1.6 Bce pacdersl cBaif, cBallHBIX ()YHIAMEHTOB M HMX OCHOBAHH CJEIyeT BBIMOJHATH C
WCIIOJIb30BAHUEM PACYETHBIX 3HAYEHUN XapaKTEPUCTUK MATEPUAIOB U TPYHTOB.




PacueTHble 3HayeHUs XapaKTEPUCTHK MAaTEPUAIOB CBAl M CBAMHBIX POCTBEPKOB CIEAYET
npuHUMaTh B cooTBeTcTBUU ¢ TpeboBanmsimu CII 63.13330, CIT 16.13330, CIT 64.13330, CII
35.13330 u CIT 40.13330.

PacueTHble 3HaUE€HMSI XapaKTEPUCTUK TPYHTOB CleayeT ompeAessaTth B coorBeTcTBUU ¢ [OCT
20522, pacueTHble 3HAYCHUS KOI(PQPHUIMEHTOB IMOCTENN T'PYHTA Cz,0KPYKAIOLIETO CBA0, CIEIYET
IIPUHUMATh B COOTBETCTBUH C MPUIIOKEHNEM B.

PacueTHbIe CONTPOTUBIICHUS TPYHTA IO HUYKHIM KOHIIOM cBau R 11 Ha 00KOBOi1 TOBEPXHOCTH CBaH
fi cnemyeT ompenenaTh Mo yKa3aHUsAM moapaszena 7.2.

[Ipy Hamuuuu pe3yiabTaTOB IOJIEBBIX MCCIEAOBAHUN, IPOBEIEHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU TIOfApa3Aesa /.3, HECYIYl0 CIIOCOOHOCTh TpPyHTa OCHOBAHHUSI CBaldl CJeayeT
ONpPEAENATh C YYETOM JAaHHBIX CTaTMYECKOIO 30HAMPOBAHMSI TPYHTOB, HCIBITAHUNH TPYHTOB
STAJOHHBIMU CBAasIMH WIHM IO JAHHBIM JAMHAMUYECKHUX HCIBITAaHUN cBall. B ciywae mpoBeaeHus
UCTIBITAHUN CBail CTaTUYECKOM HArpy3KOi HECYIIYIO0 CIOCOOHOCTh TPYHTA OCHOBAHHUS CBAH CIIEAYET
MPUHUMATH [0 pe3yJibTaTaM 3TUX UCHBITaHU, YUUTHIBAs peKOMEHAAINH Moapasaena 7.3.

Jlnsi 0OBEKTOB, MO KOTOPHIM HE MPOBOJWINCH HCHBITAaHUS HATYpHBIX CBall CTATHYECKOM
Harpy3koi, pEeKOMEHAYEeTCSl ONpEeNeNsTh HECYIIyl0 CIOCOOHOCTh TpyHTa OCHOBAaHMS CBau
HECKOJIbKUMH U3 BO3MOKHBIX CIIOCOOOB, YKa3aHHBIX B MOJpa3nenax /.2 u 7.3, yUUThIBasK IPU 3TOM
YPOBEHBb OTBETCTBEHHOCTH COOPYKEHHSI.

7.1.7 Pacuer cBail U CBaliHBIX POCTBEPKOB IO IPOYHOCTH MaTepHalla JI0JKEH MPOU3BOAUTHCS B
COOTBETCTBUM C TPeOOBAaHUSMHU JEHCTBYIOIIUX MPAaBWJI MO pacdyeTy OCTOHHBIX, JKeIe300€TOHHBIX,
CTAJIbHBIX U IEPEBSHHBIX KOHCTPYKIIHI.

Pacuer anemMeHTOB kee300€TOHHBIX KOHCTPYKIIUHA CBaHBIX (DYHIAMEHTOB IO 00pa30BaHUIO U
PACKpPBITUIO TPEUINH CJEeNyeT MPOU3BOIUTH B cooTBeTCTBUU ¢ TpebdoBanusmu CII 63.13330, mus
MOCTOB W THAPOTEXHUYECKUX COOPYKEHHH - Takxke ¢ yuerom TpeboBanmii CII 35.13330 u CII
40.13330 cOOTBETCTBEHHO.

7.1.8 Ilpu pacuere cBail Bcex BUAOB 110 MTPOYHOCTH MaTepHaia CBaro JOMYCKAETCS pacCMaTPUBATh
KaK CTEP’KEHb, JKECTKO 3allIEMJIEHHBIN B TPYHTE B CEUEHUH, PACTIONIOKEHHOM OT ITOAOLIBBI pOCTBEPKA
Ha pacctosiHuu |1, onpezaensemom mo Gopmysie
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L =1,+—, (7.1)
a

&

rae lo - mHa yyacTka cBau OT IMOJOIIBEI BRICOKOTO POCTBEPKA JI0 YPOBHS IUIAHUPOBKU TPYHTA,
M;

oLe - Ko punment aegopmanuu, 1/m, onpenensieMblil 0 PEKOMEHIyEMOMY MPUIIOKEHHIO .

Ecnu st OypoBbIX cBail U CBaii-0007104€K, 3ariay0JIeHHBIX CKBO3b TOJIILY HECKAJIbHOTO TPYHTA U

. 2
3ajIeJIaHHBIX B CKAJBHBIA I'PYHT, OTHOIIeHHe —— >h, To ciemyer mpuHuUMaTh (rae h - riayOuHa
a

&
MOTPY)KEHUSI CBAa WJIM CBaW-00OJOYKH, OTCUMTHIBAEMasi OT €€ HIDKHEro KOHIAa /0 YpPOBHSA
IUTAHUPOBKHU TPYHTA IIPUA BEICOKOM POCTBEPKE, MTOAOLIBA KOTOPOTO PACIOJIOKEHA Hall TPYHTOM, H 110
MOJIOLIBBI POCTBEPKA MPU HU3KOM POCTBEPKE, MOJOIIBA KOTOPOTO OMHMPAETCs MM 3ariyOiieHa B
HECKaJIbHbIE TPYHTHI, 3@ UCKIIOYEHUEM CUIIBHOC)KUMAEMBIX, M).

[Ipu pacuere 1O TPOYHOCTH MaTepHaja OypOMHBEKLIMOHHBIX CBaif, MPOpE3arOIIUX
CHUJIBHOC)KMMAaeMbIe TPYHTHI ¢ MoayieMm aedopmaruu £ < 5 MIla, pacuerHyro JMHY CBaii Ha
NPOJIOJIbHBIN U3rub lg B 3aBUCHMOCTH OT AMameTrpa cBaii d ciielyeT IpUHUMATh PaBHOM:

npu E <2 MIla lq = 25d

npu 2 < E <5 MIla lg = 15d.

B citydae ecnu lg mpeBbImaeT TONMIUHY CII0SI CHIIBHOCKHMAEMOTo TpyHTa Ng, pacueTHyIo JUTHHY
clieyeT MPUHUMATh paBHOH 2hg.

(Oneuatrka. Monb 2011 1.)

7.1.9 Tlpu pacuere HaOMBHBIX, OYpPOBBIX CBail M OapeTT (Kpome CBail-cToI00B U OYpOONyCKHBIX
CBail) MO MNPOYHOCTH MaTepHaja pacyeTHOE CONPOTUBJIEHHE O€TOHa CcleqyeT NPUHUMATh C



MOHMXAIUM K03 duumeHTom ycnoBuilt padboTsl yeb = 0,85, yuuThIBatonM OETOHUPOBaHHE B
Y3KOM TIPOCTPAHCTBE CKBAXHH M OO0CagHBIX TpPyO, ¥ JIOTIOJHHUTEIBHOTO TOHW)KAIOIIETO
KO3 pHULIHEHTA )'ch, YIUTHIBAIOIIETO BIMSIHUE CIIOCO0a MPOU3BOICTBA CBAWHBIX PadOT:

a) B TJIMHUCTBIX TPYHTaX, €CJIM BO3MOXHBI OypEHHE CKBaXMH W OCTOHHpPOBAHWE MX HACYXO 0e€3
KpEIJICHHUs] CTEHOK TPH MOJIOKEHUH YPOBHS MOA3EMHBIX BOJ B IEPHOJ CTPOUTEIHCTBA HIIKE IATHI
cBai, y'cr = 1,0;

0) B rpyHTax, OypeHHE CKBaXHH W OETOHHPOBAaHHE B KOTOPBIX IPOU3BOAAT HACYXO C
MIPUMEHEHHUEM M3BJIEKAEMBIX 00CATHBIX TPYO MIIH MOJBIX MTHEKOB, ¥'ch = 0,9;

B) B IpyHTax, OypeHue CKBa)XMH 1 OETOHHPOBAHUE B KOTOPBIX OCYLIECTBIISIOT IPU HATMYUH B HUX
BOJIbI C TPUMEHEHHUEM M3BJIEKAEMBIX 00CaTHBIX TPYO MM MOJIBIX MTHEKOB, ¥'ch = 0,8;

I) B IpyHTax, OypeHHE CKBaXHH M OCTOHHUPOBAHHWE B KOTOPBHIX BBHIMOJHAIOT IMOJ TJIMHUCTHIM
PacTBOPOM WJTH TIO/1 M30BITOYHBIM JaBJICHUEM BOIBI (0€3 00camHbIX TpyO), 7'ch = 0,7.

IIpumeuanue - beronupoBaHue cBaii 1o BOJAOW MM MO TIIMHUCTHIM PACTBOPOM CIIEYET MPOU3BOIUTH TOIBKO
METOJIOM BepTHKaIBHO nepemernaemoii Tpyost (BIIT) mim ¢ momonipio 6eTOHOHACOCOB.

7.1.10 PacueTsl KOHCTPYKIUMH CBail BCEX BUJIOB CIEAYET MPOU3BOIUTH HA BO3/ICMCTBUE HATPY30K,
nepeaBaeMbIX Ha HUX OT COOPYKEHHUS, a MPEIBAPUTEIHHO U3TOTOBICHHBIX (3a0MBHBIX) CBaii, Kpome
TOTO, Ha YCUJIUS, BO3HUKAIOIIME B HUX OT COOCTBEHHOTO Beca MPHU M3TOTOBJICHHUH, CKJIaIMPOBAHNUH,
TPAHCIOPTHPOBAHUY CBail, a TAKXKE MIPU MOABEME HX Ha KOIIEP 32 OHY TOUKY, YIAJIEHHYIO OT I'OJOBBI
csaif Ha 0,3 (rae | - muHa can).

[Ipu 3TOM ycuiue B cBae OT BO3JEHCTBHS COOCTBEHHOI'O Beca CIENYeT OINpPEIeNsATh C Y4eTOM
kod(purmenTa AMHAMUYHOCTH, PABHOTO:

1,5 - npu pacueTe Mo NPOYHOCTH;

1,25 - mpu pacueTe o 00pa30BaHUIO U PACKPBHITHIO TPEIIIHH.

B stux ciyuasx ko3 uimeHT Haie)KHOCTH 110 HAarpy3ke K COOCTBEHHOMY BECy CBau IPUHUMAIOT
paBHBIM €MHUIIE.

7.1.11 CBato B cocraBe ¢pyHIaMEHTa U OJUHOYHYIO 110 HECYIIe clocCOOHOCTH IPYHTa OCHOBAHUS
CIIETyeT PAaCCUUTHIBATH UCXOS U3 YCIOBUS

N <ZoFa (7.2)
7n7k

rae N - pacueTHas Harpyska, nepefaBaemasi Ha cBaro (IIpOAOJIbHOE YCHIIME, BO3HUKAIOIIEE B HEl
OT pacueTHBIX HATPY30K, ACHCTBYIONMX HA ()YHIAMEHT MpU Hanbosee HEBBITOHOM X COUYCTaHUH ),
ompenensiemasi B coorBeTcTBuu ¢ 7.1.12;

Fq - HEcymmast crmocoOHOCTE (TIpeeIbHOE CONMPOTURIICHNE) TPYHTA OCHOBAHUSI OJJUHOYHOW CBaw,
HaszblBaeMas B JaJIbHEHIIEM Hecylled CIIOCOOHOCThIO CBauW M OMpefelisieMas B COOTBETCTBUU C
noapaszaenamu 7.2 u 7.3;

y0 - KO3(pPUIMEHT yCIOBUN pabOThI, YUUTHIBAIOIIUIN IMOBBIIIEHUE OJHOPOJAHOCTH T'PYHTOBBIX
YCIIOBHIA TPU IPUMEHEHUHU CBAaHBIX (DYyHIAMEHTOB, IPUHUMAEMBIN PaBHBIM Yo = 1 IpH OJJHOCBatHOM
dbyngamenTe u yo = 1,15 mpu KycTOBOM pacmoyio)KEHUHU CBaii;

¥n - KOO (UIMEHT HAJIS)KHOCTH 110 Ha3HAUEHUIO (OTBETCTBEHHOCTH) COOPYKEHUSI, PUHUMAEMBIN
paBubM 1,2; 1,15 u 1,10 cootBeTcTBeHHO 111 coopyxkenuit |, 11 u 11l ypoBHel oTBeTCTBEHHOCTH;

Pk - KO3 UIIUEHT HAJIE)KHOCTH TI0 TPYHTY, IPUHUMAECMBIN PAaBHBIM:

1,2 - ecnmu Hecymiasi CrOCOOHOCTh CBaW OIpEJEiieHa MO pe3yjbTaTaM IOJICBBIX HCIIBITAHUN
CTaTUYECKON Harpy3Koi;

1,25 - ecnu Hecymias CrOCOOHOCTh CBaWl OMpe/eeHa PacueToM IO pe3yibTaTaM CTaTHYECKOTO
30HJMPOBAHUSI TPYHTA WM MO pe3yibTaTaM JWHAMHYECKUX HWCIBITAHUN CBaW, BBIMOJIHEHHBIX C
y4eToM YIpyrux nedopmanuil rpyHTa, a TakKe MO pe3yibTaTaM IOJIEBBIX HCIBITAHUM TPYHTOB
STAJIOHHOM CBaeH WM CBacu-30HI0M;

1,4 - ecnm Hecymiash CmOCOOHOCTh CBaW OMpEJeieHa pacyeToM, B TOM YHCIIE MO pe3yibTaTaM
JTUHAMHYECKHUX UCTIBITAHUH CBaii, BEIOJHEHHBIX 0€3 ydera ynpyrux nedopMaiuii TpyHTa;

1,4 (1,25) - nns pyHAaMEHTOB OMOP MOCTOB IIPH HHU3KOM POCTBEPKE, Ha BUCSUYMX CBasX (CBasx



TPEHHUsI) M CBasAX-CTOMKAaxX, a TMpPH BBICOKOM pPOCTBEPKE - TOJBKO TMPH CBasX-CTOWKAX,
BOCIIPMHHUMAIOLINX CKUMAIOIIYI0 Harpy3Ky HE3aBUCUMO OT YHCia CBail B pyHIaMeHTe.

Jlnst GyHIIAaMEHTOB OMOP MOCTOB M JUISI TUAPOTEXHUUYECKUX COOPYKEHUH IMPHU BBICOKOM HIIH
HU3KOM POCTBEpPKE, MTOI0IIBA KOTOPOT0 OIMUPAETCS HAa CUIIbHOCKUMAEMbIN TPYHT, U BUCSYUX CBasX,
BOCTIPMHUMAIOLINX CKUMAIOIIYI0 HArpy3Ky, a Takke s JH0OBIX COOpPYKEHHH MpHU JH0O00M BUIE
POCTBEpKA U BUCSYMX CBAsX M CBasX-CTOHKaX, BOCHIPUHUMAIOIINX BBIJEPIUBAIOLIYIO HArPY3KY, Pk
IMPUHUMAIOT B 3aBUCUMOCTH OT YHUCIIa CBall B ()yHaMEHTE:

ITpu 21 cBae u 6omee 1,4 (1,25);

ot 11 mo 20 cBait 1,55 (1,4);
»6 » 10 » 1,65(15);
»1 » 5 » 175(1,6).

Jns QyHAaMEHTOB M3 OAMHOYHOM CBaM IOJ KOJOHHY NpU Harpy3ke Ha 3a0MBHYIO CBaro
kBagpatHoro ceueHus 6onee 600 kH n HabuBHyto cBato 6osiee 2500 kH 3Hayenue koaddurmenta yx
clleyeT NMPUHUMATh PaBHBIM 1,4, eciim Hecymias ClOCOOHOCTh CBau OINpeJieNieHa MO pe3yabTaTaM
UCTIBITAHUN CTaTUYECKOI Harpy3Koi, u 1,6, eciau Hecymias ciocoOOHOCTh CBaM ONpeIeeHa APYyTrUMH
CIIOCOOaMH.

IIpumevanus

1 B ckoOkax IaHbI 3HAUEHUS Yk B CIydae, KOTAa HECyIIast ClIOCOOHOCTh CBaM OIpEesieHa IO Pe3yIbTaTaM IOJIEBBIX
WCTIBITAHAN CTaTHYECKOW HATrPYy3KOH FITH pacueToM II0 pe3ylbTaTaM CTaTHYECKOTO 30HANPOBAHMS IPYHTOB.

2 Ilpm pacdere cBaii Bcex BUAOB KaK Ha BAABIHBAIOIINE, TAK U Ha BBLACPTUBAIOIINE HATPY3KH MPOJOIHHOE yCHIIHE,
BO3HHKAIOIIIEE B CBae OT pacueTHOI Harpy3ku N, clemyeT onmpeaeniTs ¢ yaeToM COOCTBEHHOTO Beca CBar, IPUHIMAEMOTO
¢ K03 (PUIIMCHTOM HAIC)KHOCTH TI0 HArpy3Ke, YBEIMYUBAIOIIUM PACUCTHOE YCHITUE.

3 Ecmm pacyer cBadiHBIX ()YHJAMEHTOB NPOHM3BOJUTCS C YYCTOM BETPOBBIX M KPAHOBBIX HArPy30K, TO
BOCIIPUHUMACMYIO KpAHIMU CBasMH PACUCTHYIO HAIPY3Ky JNOMycKaeTcs moBbImaTh Ha 20 % (kpome GpyHIaMEHTOB OIIop
JIUHHAN 3JICKTPOTIePEIauH).

4 Ecnu cBau (hyHIaMEHTA OMOPBI MOCTA B HATIPABJICHUU JICHCTBHSI BHCITHUX HATPY30K 00Pa3yIOT OJIUH HITH HECKOJIEKO
PAIOB, TO TIPH y4eTe (COBMECTHOM WITH Pa3JIeIbHOM) Harpy30K OT TOPMOKCHHS, IaBJICHUS BETPA, JIbJIa U HaBaja CyJIOB,
BOCTIPHHHMAaEeMBIX HanboJiee Harpy>KeHHOH CBaeH, pacueTHYIO HAarpy3Ky JOMycKaeTcs MoBsImaTh Ha 10 % mpu 9eThipex
cBasx B psaxy u Ha 20 % mpu BocbMH cBasx u Ooiee. [Ipn mpoMexyTOIHOM Urcie CBail IPOIEHT MOBBIIICHHS pacYeTHON
HaTPY3KH ONPEIeISIOT HHTEPIOIAINEH.

7.1.12 Pacuetnyto Harpy3ky Ha cBato N, kH, cienyer onpenensats, paccMarpuBas pyHIaMEHT Kak
Ipyniy cBad, OOBEAMHEHHYIO MECTKMM pPOCTBEPKOM, BOCIPHUHHMMAIOLIMM BEPTUKAIbHBIE H
TOPU30HTANIBHBIC HATPY3KU U U3TUOAIONINE MOMEHTHI.

Jns (yHIAMEHTOB C BEPTUKAIBHBIMM CBasMHU DPACUETHYIO HArpy3Ky Ha CBal0 JOIYCKaeTcs
OTIpeNeNIATh 10 popMyIie

N:&_i_ Mxy+MyX

n z y; Z X!
rae Ng - pacdeTHas ckumaromias cwia, kKH, rmepegaBaeMasi Ha CBaifHBIM POCTBEPK B YPOBHE €r0
MIOJIOIIBBI;

My, M, - nepenaBaeMble Ha CBailHBIN POCTBEPK B MJIOCKOCTH MOJIOIIBBI pacueTHbIE U3rHOaroe
MOMEHTBI, KH'M, OTHOCHUTENBHO TIJIAaBHBIX LEHTPAIbHBIX OCEH X M ) IUIaHA CBail B IUIOCKOCTH
ITOZIOIIBBI POCTBEPKA;

N - guucno cBaii B pyHIaMEHTE;

Xi Yi - pacCTOSIHMS OT TJIaBHBIX OCEU 10 OCH KaXKJIOW CBau, M;

X, ¥ - PacCTOSIHMS OT I'JIaBHBIX OCEM 0 OCH KaXKIOM CBau, [l KOTOPOU BBIYMCIIAIOT PACYETHYIO
HarpysKy, M.

7.1.13 T'opu30HTAIBHYIO HArpy3Ky, ACHCTBYIOUIYIO Ha (YHIAMEHT C JKECTKUM POCTBEPKOM C
BEPTUKAIbHBIMU CBasIMH  OJUHAKOBOI'O IIONEPEYHOIO CEYEHHUA, JOIyCKaeTcs NpPUHUMATh
PaBHOMEPHO pacHpeeICHHON MEXy BCEMU CBasMU.

7.1.14 IIpoBepka ycTOMYMBOCTH CBATHOTO (hyHITaMEHTa U €0 OCHOBAHUS JOJDKHA TIPOU3BOIUTHCS
B cooTrBerctBUM C TpebdoBanusamu CII 22.13330 ¢ yd4eroM JEWCTBHS JOMOJHUTEIHHBIX
TOPU3OHTAIIBHBIX PEAKIMM OT CBal, IPUJIOKEHHBIX K CIBUTA€MOM 4aCTU IPYHTA.

(7.3)




7.1.15 CBau u cBaifHble (DyHIAMEHTHI CIEAyeT PacCYUTHIBATh MO MPOYHOCTH Marepuana u
MIPOU3BOIUTH ITPOBEPKY YCTOMUMBOCTH (DYHIAMEHTOB TP ICUCTBUHU CHJI MOPO3HOTO MyYEHUs, €CITH
OCHOBAHHUE CJIOKEHO MYYHMHUCTBIMU TPYHTaMU (TipriiokeHue JK).

7.1.16 Pacuer cBaii 1 cBaitHBIX ()YHIAaMEHTOB I10 IeopMaIIUusIM CIEAYET MTPOU3BOIUTH UCXOIS U3
YCJIOBHS

s <s, (7.4)

rae S - coBMecTHas nedopmanus CBau, CBaHOTO (yHAaMEHTa W COOpYXeHUs (ocajka,
nepeMelieHe, OTHOCHUTENIbHAs pa3HOCTh OCaJOK CBad, CBalWHBIX (QyHAAMEHTOB U T.IL.),
ompenensiemasi pacueToM ¢ yuerom 7.1.4, 7.1.5, mo noapazgeny /.4 u npusioxkeHuto B;

Su - TpeeTbHOE 3HAYUeHHE COBMECTHOU eopmManini OCHOBaHUS CBau, CBalHOTO (hyHIaMEeHTa U
COOpY>KEHHUsI, ycTaHaBIMBaeMoe B cooTBeTcTBUM co CII 22.13330, a nyst moctos - CIT 35.13330.

7.2 PacueTHbIe MeTO/IbI ONpeae/IeHHsI Hecyleil clnocOOHOCTH CBail
Ceau-cmoiiku

7.2.1 Hecymyto ciocooHOCTh Fd, KH, 3a0uBHO cBau, cBan-0007109KH, HAOMBHOM 1 OypOBOii CBaw,
OTMpAIOLIEICS HAa CKaJbHBIA IPYHT, a TakKe 3a0MBHOM CBau, ONMUPAIOLICHCS HA MaJOCKHUMAEMBIN
rpyHT (6.2), cneayet onpenensiTsb o hopmyse

Fa= 7cRA, (7.5)

1€ Yc - KO3(PGUIMEHT YCIOBHI paOOThI CBaM B TPYHTE, TPUHUMAEMBIN PaBHBIM 1;

R - pacueTHOE conmpoTHBIIEHNE TPYHTA O] HIPKHUM KOHIIOM CBau-CTONKH, Klla;

A - oAb ONUPaHHUs Ha TPYHT CBau, M2, IPMHUMAEMast IS CBail CILIOMIHOTO CEUEeHHS M MOMBIX
CBail ¢ 3aKpBITHIM HM)KHUM KOHIIOM PAaBHOW IUIOIIAJM TMOMEPEYHOro ceueHus: OpyTTo, Ui cBai
MOJIBIX KPYIJIOTO CEYEHUS C OTKPBITBIM HI)KHUM KOHIIOM M CBaii-000J0YEK - paBHOM IUIOILAAU
MOTIEPEYHOT0 CEYECHHUSI HETTO IIPU OTCYTCTBUU 3ATIOJTHEHUS UX MOJIOCTH OETOHOM M PaBHOM IUIOIAAN
MONIEPEYHOr0 CeYeHUs1 OPYTTO MPH 3alOJHEHUU 3TON MOJIOCTH OETOHOM Ha BBICOTY HE MEHEe TpeX
€€ INaMeTPOB.

PacueTHOe conmpoTHBIIEHHE CKATIBHOIO ITpyHTa R A1 BCeX BUAOB 3a0MBHBIX CBall, ONMPAIOIINXCS
Ha CKaJIbHbIE M MAJIOC)KUMAEMBbIE TPYHTBHI, cieayeT npuHuMats R = 20 000 xI]a.

Jlnst HaOMBHBIX, OYpOBBIX CBail W CBail-000JIOYEK, 3aMOJHSAEMBIX OETOHOM, ONMHPAIOIIMXCS HA
HEBBIBETpPEJIbIE CKAIbHBIE U MaJOCKUMaeMble TPYHTHI (0e3 ciaaldbIX MpOCIOeK) U 3ariyOJeHHbIC B
HuX MeHee yeM Ha 0,5 M, R cienyet onpenensats o ¢popmyie

R=R, 6 =—"2" (7.6)
7q

rae Rm - pacueTHoe CONpOTHUBIIEHHWE MacCHBa CKAJIbHOTO IPyHTa IOJ HUYKHUM KOHIIOM CBau-
CTOMKH, ompenensieMoe 1no Remn, - HOpPMaTUBHOMY 3HAUEHHUIO MpeJesia MPOYHOCTH Ha OJJHOOCHOE
C)KaTHE MaccHBa CKaJbHOI'O I'PYHTAa B BOJOHACHIIIEHHOM cocTosHuH, Klla, ompenensiemomMmy, Kak
MIPaBUJIO, B MOJIEBBIX YCIOBUAX;

Yg - KOOQPUIMEHT HAZEeKHOCTH 110 TPYHTY, IPUHUMAEMbIil paBHbIM 1,4.

Jns mpeaBapUTEIbHBIX PACUETOB OCHOBAHUW COOPYKEHHH BCEX YPOBHEM OTBETCTBEHHOCTH
3HA4EeHUs XapaKTEPUCTUK Rm U Rc,m,n JOMIycKaeTCss NPUHUMATh PABHBIM

Rm = Rc K, Rc,m,n = Rc,n Ks

rae Rc u Ren - COOTBETCTBEHHO pacyeTHOE W HOPMAaTHBHOE 3HAYCHMS Hpeiesia MPOYHOCTH Ha
OJTHOOCHOE C)KaTHE CKaJbHOTO I'PyHTAa B BOJOHACHINEHHOM cocTossHuM, Klla, ompenenstorcs mo
pe3yabTaTaM HCIBITaHUI 00pa31oB OTEIbHOCTEH (MOHOJIUTOB) B JIAOOPATOPHBIX YCIOBUSX;

Ks - koo dummenT, ydnTeIBalomuili CHIDKEHHE TPOYHOCTH BBUIY TPEHIMHOBATOCTH CKAIBHBIX
NOpoJI, MPUHUMAEMBIH 1o Tadnure 7.1.

Tabmanma 7.1



CreneHs TPeIKUHOBATOCTU ITokazatens kauectBa nopoxasl RQD, % | Koaddunuent camxenust npouHocTy Ks
Ouenb c1aboTpenrHOBaTHIC 90-100 1
CnaboTpenHoBaThIC 75-90 Ot 0,60 mo 1
CpenHeTpenmHOBaThIC 50-75 Cs. 0,32 » 0,60
CHIIBHOTPEIINHOBATHIC 25-50 » 0,15 » 0,32
OueHb CHIIBHOTPEIIIMHOBATHIC 0-25 » 0,05 » 0,15

Ilpumevanus

1 Bonpbumm 3HauennsM RQD cootBeTcTBYIOT Oosbinne 3HaueHus Ks,

2 Il mpomexyTounbix 3HaueHnit RQD koaddurment Ks ompenensieTcss HHTEPITOIAIHCH.

3 Ilpu oTCyTCTBUH OaHHBIX 0 3HauYeHUsXx RQD u3 nuanasona BenuunH Ks, MPUHAMAIOTCS HAMMEHBIINE 3HAYCHHS.

B mo6om ciydae 3nauenue R cnenyer npuauMath He 6osee 20 000 kI1a.

PacuetHoe compoTuBieHHE CKalThbHOTO TpyHTa R 1711 HaOMBHBIX W OypOBBIX CBail W CBai
000JI04€eK, 3aMoNHAEMbIX OETOHOM M 33JIeTITAaHHBIX B HEBBIBETPEINbIM CKaJbHBIA TPYHT (0e3 crmaldbix
mpociioek) He MmeHee yem Ha 0,5 M, onpeaensercs o Gpopmyie

R=R |1+ o,4;i

f

(7.7)

riae Rm - onpenensercs mo popmyie (7.6);

lg - pacueTHas riryOMHa 3a/1€)1KM HAOMBHOM U OYpPOBOM CBal U CBau-000JIOYKH B CKAJIbHBII IPYHT,
M;

df - HApYKHBIN TUaMETp 3aJICTTAHHOW B CKAIBHBIN IPYHT YacTH HAOMBHOM 1 OYpOBOIi CBaii 1 CBau-
000JIOUKH, M.

3navyenue ¢axTopa 3arnyonaenus 1+ O,4Ii npuHUMaeTcs He 6osee 3.
f

JlJ11 OKOHYATEIbHBIX PACUETOB OCHOBaHMi coopyxeHuil | u || ypoBHEN OTBETCTBEHHOCTH, a TAKXKE
OCHOBAHHUH, CIIOKEHHBIX BBIBETPENBIMH, Pa3MArdacMbIMH, CO CIAa0bIMU MPOCIONKAMHU CKaJIbHBIMU
IpPYHTaMH, HECYIIYIO CIIOCOOHOCTh CBau-CTOMKHU Fg¢ clieayeT mpuHUMATh 10 pe3yabTaTaM UCIBITAaHHH
CBall CTAaTUYECKOW HArpy3KOM.

Jlnst cBaii-000J04YeK, PAaBHOMEPHO OINMPAEMBIX Ha IOBEPXHOCTh HEBBIBETPENIOrO CKAIBHOTO
IPYHTa, MPUKPBITOTO CJIOEM HECKalIbHBIX HEPa3MbIBAEMBIX T'PYHTOB TOJIIMHON HE MEHee Tpex

I

dy

IUaMETPOB CBau-00o0JoukH, - mo (opmyne (7.7), mpurumas ¢akrop, 3armyonenus 1+ 0,4

PaBHBIM €JIMHUIIC.

[Ipumevanue - [Ipu HATMYNK B OCHOBAaHWW HAOMBHBIX, OYPOBBIX CBall M CBaii-000JI0YEK BBHIBETPEIBIX, & TAKIKE
pa3MATr4aeMbIX CKaJIbHBIX TPYHTOB WX IpeIell MIPOYHOCTH Ha OJHOOCHOE CXKATHE CIeIyeT NMPHHUMATh M0 pe3ylbTaTaM
WCTIBITAHNHN IITaMIIaMHU WM 10 pe3yJIbTaTaM UCTIBITAHUH CBail M CBali-000JI0YEK CTATUIECKOM HArPy3KOH.

Bucauue 3a0uenvie, 60asueaemvle 6cex U006 u c6au-000104Ku, nozpyryncaemole 6e3 6bleMKU
Zpynma (3a0ueHble céau mpeHus)

7.2.2 Hecymyro criocooHOoCTh Fg, KH, BCsTUeii 3a0MBHOI 1 BIaBIMBaeMOM CBaii 1 CBAU-000JIOUYKH,
norpykaeMoii 06e3 BIEMKH TPYHTa, paOOTAOIINX Ha CKMMAIONIYIO HArPY3KY, CIIEAYET ONPEACsTh
KaK CyMMY PaCUYETHBIX COMPOTHBIICHUN TPYHTOB OCHOBAHHS TOJ HIKHUM KOHIIOM CBaWl U Ha €e
OOKOBOM MMOBEPXHOCTH 10 (HOpMyJIe

Fa = 7c (yerRA + uZycfihi),

/1€ yc - KO3(PGUIMEHT YCIOBHI pabOThI CBaM B TPYHTE, TPUHUMAEMBIN PaBHBIM 1;

R - pacderHoe COMpOTHBIIEHHE TPyHTa IO HIDKHUM KOHIIOM cBau, klla, mpuHHMaemoe 1o
Tabmuue 7.2;

A - Tomank OMMPAHMS HA TPYHT CBAH, M2, MPUHEMAaeMasl 110 MIOMANH MONEePedHOro CeueHus
cBaM OpYyTTO WM MO IUIOMAAW TIOMEPEYHOTO CeYCHHs] KaMy(QUIETHOrO YIIMPEHUS IO €ro
HanOOJIbIIIEMY TUAMETPY, HITH IO IJIONIAIU CBau-000JI0YKH HETTO;

(7.8)



U - HapY>KHBIH MIEPUMETP TOMEPEUHOTO CEUSHUS CTBOJIA CBAH, M;

fi, - pacueTHOE COMPOTUBIICHHUE I-TO CJI0s TPYHTA OCHOBaHHsI Ha OOKOBO# MOBEPXHOCTH CBaw, Kl1a,
pUHUMaeMoe 1o Tabmure 7.3;

hi - TonmMHa i-ro ¢10s rpyHTa, COMPUKACAIOMIETOC ¢ OOKOBOM MOBEPXHOCTHIO CBAH, M;

YeR, Yef - KOIPPHUIMEHTHI YCIOBHI pabOTHl TPYHTAa COOTBETCTBEHHO MOJI HIKHUM KOHIIOM M Ha
OOKOBOW TIOBEPXHOCTH CBaW, YUYUTHIBAIOUINE BIMSHUE CIIOCO0OA TOTPY)KEHUS CBaW HA PacUeTHBIC
COIPOTHUBIICHUS TPYHTA U IPUHUMAEMbIe TI0 Tadnuie 7.4.

B dopmyne (7.8) cymmupoBaTh CONpPOTHBJICHHUS TPYyHTa CIEAyeT IO BCEM CJIOSIM TPYHTAa,
MIPOMICHHBIM CBAei, 32 UCKIIFOUEHUEM CITy4aeB, KOT/Ia IPOEKTOM MPEeIyCMATPUBACTCS MIaHUPOBKA
TEPPUTOPHUU CPE3KOH WM BO3MOXKEH pPa3MbIB T'pyHTa. B 3THUX ciydasx ciemayer CyMMHpPOBATh
COIMPOTUBIICHUSI BCEX CIIOEB TPYHTA, PACIIONOKEHHBIX COOTBETCTBEHHO HUXKE YPOBHS ILIAHUPOBKU
(cpe3ku) 1 JHA BOJIOEMA TIOCIIE €r0 MECTHOTO pa3MbIBa ITPH PACYETHOM IaBOJIKE.

IIpumevanus

1 Hecymyto ciocoOHOCTh 3a0WBHBIX OYJaBOBHIHBIX CBad ClieAyeT ompenessth mo ¢gopmyne (7.8), mpu 3ToM 3a
mepuMeTp U Ha ydJacTKe CTBOJIA CJIEAyeT NPHHAMATh MEPUMETP IOMEPEeYHOTO CEYEHHUS CTBOJIA CBaW, HAa yJacTKe
VIIUPEHHsT - TIEPUMETP TMOIEPEYHOTO0 CeUCHMs yIupeHus. PacderHoe comportuBicHue fi TpyHta Ha GOKOBOM
MTOBEPXHOCTH TaKMX CBall Ha y4acTKEe YIIMPEHHS, a B IIECKaX M Ha y4acTKe CTBOJIA CIEAyeT MPHUHUMATH TAaKUM JKe, KakK
Ul cBaii 0e3 YIMWUpEHWs; B TJMHWUCTBIX TPYHTax COMpoTHBICHHE fi, Ha ydacTke CTBOJA, PACIIOIOKEHHOTO BBIIIE
YIIUPEHUS, CICAYET MPUHUMATh PABHBIM HYITO.

2 PacuertHble conporusienus rpyHToB R u fi B hopmyiie (7.8) st 1ecCoOBBIX TPYHTOB IPH IIIyOUHE TOTPYIKEHHS CBAl
Ooyiee 5 M clleyeT MPUHUMATH 110 3HAYCHUSM, YKa3aHHBIM B Tabnunax 7.2 u 7.3 mis rnyounsl 5 M. Kpome Toro, s
9THUX FPYHTOB B Clydae BO3MOKHOCTH UX 3aMauMBaHUS pacueTHble conpoTtuBiicHus R u fj ykazanueie B Tabnunax 7.2 u
7.3, cnenyer NPUHUMATH MIPU MMOKa3aTele TEKYYECTH, COOTBETCTBYIOIIEM MOJHOMY UX BOJIOHACHILICHHUIO.

7.2.3 JIns 3a0MBHBIX U BIABIMBAEMBIX CBail, OMUPAIOLINXCS HIDKHUM KOHIIOM Ha PBIXJIbIE TIECKH
WU Ha TJIMHUCTBIC TPYHTHI C Mokazarenem Tekydectu I > 0,6, Hecymyto crocobnocts Fg, kH,
CIIEYET OMPEACTATH M0 pe3yabTaTaM CTaTUUECKUX UCIBITAHHUNA CBAil.

7.2.4 Hecymuryro crnocoOHOCTh TNHUpaMUIATBHOM, TpamnenenuaalbHOM W POMOOBHIHOW CBai,
NPOpE3arOIIUX MeCYaHble M MIIMHUCTBIC TPYHTHI, Fg, KH, ¢ HakimoHoM OokoBbIX rpaneii Ip < 0,025
clIeIyeT onpeAensiTs no popmyie

Fa = yc [R4 + Zhi (uifi + uoilpEikicr)] (7.9)

rae ye, R, A, hifi, - To xe, uro u B popmye (7.8);

Ui - HApY>KHBII IEPUMETP I-TO CEUCHUS CBaH, M;

Uoi - CyMMa pa3MepOB CTOPOH I-T'0O TIOMEPEYHOTO CEYECHHUsS CBaK, M, KOTOPbIE UMEIOT HAKJIOH K OCH
CBau;

Ip - HAKJIOH OOKOBBIX TPaHeH CBaM, TOJIH CAUHUIIBI,

Ei - Monynb nedopmanuu Ciios TPYHTa, OKPYKAIOIIEro OOKOBYIO TOBEPXHOCTh cBau, Klla,
OTIpeICIIAEMBI 1O Pe3yJIbTaTaM KOMITPECCHOHHBIX MCITBITAHHIA,

Ki - k03¢ duIueHT, 3aBUCSIIUI OT BUa TPYHTA U PUHUMAEMbIH 110 Tabuie 7.5;

{r - peonornueckuii KO3 HUIMEHT, MPUHUMAaeMblid paBHbBIM 0,8.

IIpumeuanus

1 ITpu poMOOBHIIHBIX CBasIX CYMMHPOBAaHHE COMIPOTUBIICHHI TPYHTa Ha O0OKOBOY TOBEPXHOCTH YIaCTKOB C 0OpaTHBIM
HakJIOHOM B (hopmyite (7.9) He IPOU3BOIUTCS.

2 PacyeT mupamMuzIaibHBIX CBail ¢ HAKIOHOM OOKOBBIX rpamneii Ip > 0,025 momyckaeTcsi MPOU3BOANTD B COOTBETCTBUH
¢ TpeOOBaHUAMHY NPUIIOKEHHS | P HANWYINH Pe3yIbTATOB MPECCHOMETPHYECKUX MCIBITAHUM, a IPA WX OTCYTCTBHH -
o popmyae (7.9), npuHumMas 3HaueHue ip paBasimM 0,025.

7.2.5 Hecymyto cnoco6HOCTh Fqu, kH, Bucsueli 3a0uBHON W BHABIMBAEMOW CBaW M CBawW-
000JI0UYKH, TMOTpYy)XaeMoil 0e3 BBIEMKH TpYHTa, Pa0OTAIOMIMX Ha BBIJCPIHBAIONIYI0 HATrpy3KYy,
CIIelyeT ONpeeNaTh 1o Gopmyie

Fau = yeuycihi (7.10)

rae U, yef, fi, hi - T0 5%e, uto u B popmyie (7.8);
e - KOO (UIMEHT yCIOBUI paboThI cBau B rpyHTE (JUIsI CBal, MOTPY>KaeMBIX B IPYHT Ha INTyOUHY
MeHee 4 M, yc = 0,6, Ha TiryouHy 4 M u 601tee yc = 0,8 - 111 Bcex COOpyKEeHH, KpOME OTIOP BO3TYIITHBIX



JIMHU SJIEKTPOTIEpeaadH, I KOTOPBIX KOA(P(PHUIUCHT IPUHUMAIOT B COOTBETCTBUH C pa3nesioM 14).

[Ipumeuanune - B ¢pyHgamMeHrax omnop MOCTOB HE JIOIycKaeTcsi paboTa cBail Ha BbIICPIMBaHKE TP ACHCTBUU
OJIHUX MOCTOSTHHBIX Harpy3o0K.

Tabnuna 7.2
PacueTHbIe CONMPOTHBICHUS IO HIDKHIM KOHIIOM 3a0MBHBIX 1 BIABINBACMBIX CBail U cBaii-
000J104€K, IOrpy»)aeMbIx 0e3 BhIeMKH IpyHTa, R, klla
['myOuna morpyxeHust NECKOB CPeHEN IOTHOCTU
HHKHETO KOHIIA CBaM, cpeaHei
IPaBEJIUCTBIX KPYIHBIX - MEJIKUX | TIBUIEBATBIX -
M KpPYIMHOCTH
TJIMHUCTBIX TPYHTOB IIPH NOKa3aTese TeKy4decTu ||, paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6

6600 3100 2000

3 7500 4000 3000 2000 1200 1100 600
6800 3200 2100

4 8300 5100 3800 2500 1600 1250 700
7000 3400 2200

5 8800 6200 4000 2800 2000 1300 800
7300 3700 2400

7 9700 6900 4300 3300 2200 1400 850
7700 4000 2600

10 10500 7300 5000 3500 2400 1500 900
8200 4400

15 11700 7500 5600 4000 2900 1650 1000

4800

20 12600 8500 6200 4500 3200 1800 1100

25 13400 9000 6800 5200 3500 1950 1200

30 14200 9500 7400 5600 3800 2100 1300

>35 15000 10000 8000 6000 4100 2250 1400

IIpumevanus

1 Hax yepToii naHbl 3HaueHus R 17151 MECKOB, TIOJ] YEPTOM - [Tl TITMHUCTBIX TPYHTOB.

2 B tabnunax 7.2 u 7.3 TayOMHY HOTPYKCHHS HHUXKHETO KOHI[A CBaW W CPCIHIOK TIYOMHY PACIONOXKEHUS CIIOS
TPYHTa TpPU IUIAHUPOBKE TEPPUTOPHH CPE3KOW, MOACHIIKOW, HAMBIBOM J0 3 M ClEQyeT NPUHHMATh OT YPOBHS
NPUPOAHOTO penbeda, a NpU Cpe3Ke, TMOACHITIKE, HAMBIBE OT 3 M - OT YCIOBHOM OTMETKH, PaCION0XKEHHOU
COOTBETCTBEHHO Ha 3 M BBIIIE YPOBHS CPE3KH WX Ha 3 M HIDKE YPOBHS TOACHITIKH.

['myOuHy norpy>keHusI HUKHETO KOHIIa CBAaW M CPEIHIOI0 TIyOHHY pacIoIoKeHHUS CIIOS TPYHTA B BOJOEME CIIEAYEeT
NPUHUMATH OT YPOBHS JIHA TIOCJIE OOIIETo pa3MbIBa PacYeTHBIM ITaBOAKOM, Ha O0JIOTax - OT YpOBHS 1Ha OoJoTa.

IIpu mpoeKTUPOBaHUU TMYTETPOBOJIOB YepPE3 BBHIEMKH TIIYOMHOH 1O 6 M Uil CBail, 3a0MBaeMbIX MOJOTaMu 0Oe3
MOMBIBA WIIM YCTPOMCTBA JUACPHBIX CKBa)KUH, INIyOWHY MOTPY>KEHHS B TPYHT HIDKHETO KOHIIA CBaW B Tabmure 7.2
CJIeZlyeT MPUHUMATE OT YPOBHSI IIPUPOIHOTO pebeda B MecTe coopyxkenus GpynaamenTa. [y BBIeMOK TIIyOHHO# Ooee
6 M TIIyOMHY MOTPYKCHUS CBal CIIEAYyeT MPUHAMATH KaK JUIS BEBIEMOK MITyOHHOM 6 M.

3 JIns mpOMEXYTOYHBIX [IyOWH TOTPYKCHHsI CBaili M MPOMEXKYTOYHBIX 3HAYCHUH MOKa3aTens TeKydecTH |
TJIMHUCTBIX TPYyHTOB 3HaueHus R u fj B Tabnunax 7.2 u 7.3 onpenensoT HHTEPIOISIIUCH.

4 ]Iy IIOTHBIX TIECKOB, MJIOTHOCTh KOTOPBIX OMpeesicHa O IaHHBIM CTATUYECKOTO 30HANPOBaHUS, 3HAYCeHUs R 1Mo
Tabmue 7.2 Ay CBai, MOTPYKEHHBIX 0€3 MCIIOIb30BaHMs OAMbBIBA WIIH JIUIECPHBIX CKBAKUH, CIEIyeT YBEIUIUTH Ha
100 %. IIpm ompeneneHWM MIIOTHOCTH TPYHTA 1O JAHHBIM JIPYTUX BHUIOB HMH)KEHEPHBIX W3BICKAHWN M OTCYTCTBHUHU
JIAHHBIX CTATHYECKOTO 30HAMPOBAHUS IS IJIOTHBIX MECKOB 3HaUeHUs R mo tabmmie 7.2 cneayeT yBenuauth Ha 60 %,
HO He 6osee ueM 1o 20 000 I]a.

5 3HaveHHs PaCUETHBIX COMPOTHBICHHH R mo Tabiuue 7.2 AOMyCKaeTcs HWCIOJIb30BaTh NPU YCIOBHH, €CIU
3army0OJeHre cBail B Hepa3MBIBaEMBIN M HECPE3aeMBIi TPYHT COCTABISIET HE MEHEE, M:

4,0 - 1711 MOCTOB M THIPOTEXHUYCCKUX COOPYIKECHUIA,

3,0 - 15t 31aHU U IPOYUX COOPYIKCHHIA.

6 3HaveHUs PACUYCTHOTO CONMPOTHUBIICHUS R Mo HMKHUM KOHIIOM 3a0MBHBIX cBail ceueHnuem 0,15%0,15 M u meHee,
UCIIOJIb3YEMBIX B KauecTBE (PYHAaMEHTOB MOJ BHYTPCHHUE MEPETOPOJKU OJHOITAKHBIX MPOU3BOIACTBEHHBIX 3[IAHHIA,
Jomyckaercst yBenuuusath Ha 20 %.

7 dnst cyneceit npu uncie miactuaHoctH |, < 4 u koaddpuunenre nopucroctu € < 0,8 pacuernsie conporupieHus R
u fj, ciemyer onpenensTh KaK IS MBIIEBATHIX TIECKOB CPEAHEH IIOTHOCTH.

8 Ilpm pacuerax mokaszaTeib TEKy4eCTH TPYHTOB CJIEIyeT NMPHHAMATh NPUMEHHTENBHO K MPOTHOZHPYEMOMY HX
COCTOSIHUIO B TIEPHOA SKCILUTYaTAIlUH [TPOEKTHPYEMBIX 3aHUI U COOPYKEHHH




Tabauua 7.3

Pacuernnie COIIPOTUBJICHUA HA 00KOBOI TIOBEPXHOCTH 3a0MBHBIX U BAaBJINBACMbIX
cBaii u cBaii-obomnouek fj, xI1a
Cpenusist rnyOuHa NIECKOB CPEJHEN MIIOTHOCTH
paCHOHO)KeHI/I;II CJIOA IrpyHTa, prHIi{I:)}II):HI;IOZ’P;;HHeH MENKHX HBLIEBATBIX _ _ _ _ _ _
TJIMHUCTBIX T'PYHTOB ITPU TOKA3aTECJIC TCKYYCCTHU ||_, PaBHOM
<0,2 0,3 0,4 05106(0,7(08(09(1,0
1 35 23 15 1218|144 |3]|2
2 42 30 21 17112 | 7 5 4 | 4
3 48 35 25 20|14 8| 7|6 |5
4 53 38 27 221161 9 |8 | 7|5
5 56 40 29 24 {1710 | 8 7 6
6 58 42 31 2518 |10 | 8 7 6
8 62 44 33 26 (19|10 | 8 7 6
10 65 46 34 27 {1910 | 8 7 6
15 72 51 38 282011 | 8 7 6
20 79 56 41 30|20)112| 8 | 7| 6
25 86 61 44 32120128 | 7| 6
30 93 66 47 34121129 | 8 | 7
> 35 100 70 50 3622|139 | 8 | 7

Ilpumeuanus

1 Ilpu ompezeneHrH PacUuE€THOrO CONPOTUBIIEHHS I'PYHTa Ha OOKOBOM IMOBEPXHOCTH CBail fi, ciemyer yuuTsIBaTh
TpeOOBaHUs, U3JI0KCHHBIC B IpUMEYaHusx 2, 3 u 8 k Tabuure 7.2.

2 Ilpu omnpejeneHHH PacYETHBIX CONPOTHBIIEHHH TPYHTOB Ha OOKOBOM MOBEPXHOCTH CBail fi, IIacTel IPyHTOB
CIIEZyeT pacwICHATh Ha OJHOPOIHBIE CIIOH TOJIIHWHON He Oojee 2 M.

3 3HayeHus pacYeTHOTrO COMPOTHUBIICHUS IJIOTHBIX MIECKOB HAa OOKOBOW MOBEPXHOCTH cBaii fi cienyer yBenuyuBath
Ha 30 % 10 cpaBHEHHIO CO 3HAYCHUSAMHU, IPUBEJCHHBIMHU B TaOJIHIIE.

4 PacdeTHbIC CONPOTHBICHHS CyNecel W CYINIMHKOB ¢ Ko3(dduuuenrom mnopuctoctd e < 0,5 um riouH C
ko3 dunuenTom mopucroct e < 0,6 ciaenyer yBennuuBath Ha 15 % 1o CpaBHEHHIO CO 3HAYCHUSMU, IPUBCICHHBIMA B
Tabmuie 7.3, mpu JII0OBIX 3HAYCHUSAX MMOKA3aTEIs TCKYUCCTH.

Tabnuua 7.4
KoadpunmenTsr ycioBuit paboThl
. N TPYHTa [IPU pacueTe Hecyulei
CriocoObI orpyKeHus 3a0MBHBIX M BIaBIUBACMBIX CBail U CBaif-000JI0YCK, 6 N
0e3 BEICMKH I'PYHTa, U BUIBI TPYHTOB CTIOCODHOCTH Char ~
TOTPY/KACMBIX 10T HIDKHUM Ha OOKOBOM
KOHIIOM JcR | TOBEPXHOCTH )t

1 IlorpyxeHue CIUIOIMIHBIX M TIOJBIX C 3aKPHITBIM HWXXHAM KOHIIOM CBai 1,0 1,0
MEXaHUYCCKUMH (TIOJBECHBIMH), TAPOBO3AYIIHBIMU H JH3CILHBIMU MOJIOTAMHU
2 TlorpyxeHue 3a0MBKOW U BIABIMBAaHUEM B IIPEABAPUTEIBHO MPOOYpEHHBIC
JUJICPHBIC CKBAKMHBI C 3arIyOJICHHMEM KOHIIOB CBail He MeHee | M Hmke 3a00s
CKBa)XXHHBI [IPH €€ TUAMETPE:
a) paBHOM CTOPOHE KBa/IPaTHOM CBau 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBaJIpaTHOH cBan 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBaIpaTHOW WIJIM JHaMeTpa CBaW KPYTJIOTO CEYCHUS 1,0 1,0
(115t OTIOP TUHUIMA DIICKTPOTIEPEIatH )
3 TlorpyxeHue ¢ MOAMBIBOM B MECYAHbIC TPYHTHI MPH YCIOBHU JOOMBKM CBail Ha 1,0 0,9
MOCJIEHEM dTale MOTpyKeHUs 0e3 MpUMEHEHHs TTOIMbIBa Ha 1 M u OoJiee
4 BubOponorpyXeHue cBaii-000JI04YeK, BHOPOMOTPYKEHUE M BHOPOBIABIUBAHUE
cBail B pyHTHI:
a) MECKU CPEeIHEH IIOTHOCTH:
KPYIHBIE U CPEeJHEN KPYITHOCTU 1,2 1,0
MEIKHUE 1,1 1,0
MbLUIEBATLIC 1,0 1,0
0) rIIMHHCTHIE ¢ oKa3aTeneM Tekydectu | = 0,5:
cyrecu 0,9 0,9
CYTJIMHKA 0,8 0,9
TJIMHBI 0,7 0,9
B) MIIMHHUCTHIC ¢ TIOKa3aTeseM Tekydectd I < 0 1,0 1,0




5 TorpyxeHue MOJIOTaMH IOJIBIX JKEJIE300€TOHHBIX CBall C OTKPBHITHIM HIDKHUM

KOHIIOM:
a) pH AMaMeTpe MmoyIocTu cBau MeHee 0,4 M 1,0 1,0
6) To e, ot 0,4 10 0,8 M 0,7 1,0

6 TlorpyxeHue JrOOBIM CIOCOOOM ITOJIBIX CBall KPYTJIOTO CEYEHHS C 3aKPBITHIM
HIOKHUM KOHIIOM Ha TiyOmHy 10 M m Ooiee ¢ TOCIEAYIONUM YCTPOMCTBOM B
HIDKHEM KOHIIC CBail KaMy(JICTHOTO YIIMPCHHS B IECUYAHBIX TPYHTaX CpEaHEH
IUIOTHOCTH W B TIUHHCTBHIX TPYHTax ¢ Mokaszatenem Ttekydectu I < 0,5 mpu
JMaMeTpe YIIUPCHHUS, PABHOM:

a) 1,0 M He3aBHCUMO OT yKa3aHHBIX BHJIOB IPYHTa 0,9 1,0
0) 1,5 M B mleckax U cymecsx 0,8 1,0
B) 1,5 M B CyIJIMHKAaX W TJIMHAX 0,7 1,0
7 llorpyxeHue BIaBIMBAHUEM CBail:

a) B MIECKH KPYITHBIC, CPETHEH KPYITHOCTH U MEJIKHE 1,1 1,0
0) B IIECKH IIBIJICBATHIC 1,1 0,8
B) B INIMHUCTBIC TPYHTHI € TIOKa3areseM Tekydectd I < 0,5 1,1 1,0
r) To xe, I > 0,5 1,0 1,0

IIpumeganue - KoadHUITUEHTHI YR U Ycf TIO TI03. 4 IS TIIMHUCTHIX TPYHTOB C TIOKa3aTeneM Tekydecta 0,5 > I,
> () onpeAeNsOT HHTEPIIOJSLUCH.

(Oneuarka. Urons 2011 1.)

Tabmuma 7.5
I'pyHTHI Kosdhpunumenr ki

Ilecku u cymecu 0,5
CyriauHKH 0,6
I'mussr:
npu lp = 18 0,7
npu lp = 25 0,9

Mpumeuganue - s mmH ¢ 9ucioM TacTuaHocTd 18 < |y < 25 3madenus kospdumenrta Ki onpenensor
WHTEPIOJISIUEH.

Bucauue naobuenvie, Oypoevie u ceau-o60104Ku, nozpyxcaemvle ¢ 6bleMKOU ZPYHmMA U
3anonnsemvle Gemonom (ceau mpeHus)

7.2.6 Hecymryto cioco6HocTh Fd, kH, HaOuBHOM 1 OypoBoii cBail ¢ ymnpeHueM u 0e3 yIMpeHus,
a TaKk)Ke CBau-000JIOUKH, TIOTPYKAEMOM ¢ BBIEMKOM TPYHTA M 3aroHsAeMON 0€TOHOM, pabOTaroNuX
Ha CKUMAIOIIYI0 HATPYy3KYy, CIEAYET ONpeaeisaTh Mo Gopmymne

Fa = yc(yerRA + ypere2fihi) (7.11)

r7e yc - KoaduiueHT ycinoBuii paboThl CBau; B cllydyae OMUPAHHS €€ Ha TIUHUCTBIE TPYHTHI CO
CTENEeHBI0 BIaXHOCTH Sr < 0,85 1 Ha jeccoBbIe TPYHTHI - y¢ = 0,8, B OCTANIBHBIX CiIydasX - yc = 1;

YR - KOO (OUIUEHT YCIOBUN pabOTHI IPYHTA MO HUKHUM KOHIIOM CBau; ycr = 1 BO BCEX Cydasx,
3a UCKJIIOYEHHEM CBall ¢ KaMy(JIETHBIMH YIIUPEHUSIMH U OypO-UHBEKIIMOHHBIX CcBail 1o 6.5 e, g
KOTOPBIX O3TOT KOIPPUIMEHT ClieqyeT MNpUHUMATh paBHBIM 1,3, W cBail C ymMpeHHeM,
OEeTOHUPYEMBIM MOJIBOAHBIM CIIOCOOOM, JUIsl KOTOPBIX Yer = 0,9, a Takke OMOp BO3AYIIHBIX JTHHHUMA
ANEKTpoNepeaaduu, sl KOTOPBIX KO3()PUIMEHT MPUHUMAIOT B COOTBETCTBUU C pasneioM 14,

R - pacueTHOE cOnpoTUBIEHNE IPYHTA MO HUKHUM KOHIIOM cBau, klla, mpuaumaemoe mno 7.2.7;
a 711 HaOWBHOM CBaM, M3rOTABIMBAEMOM 1O TEXHOJIOTHH, yKa3aHHOM B 6.4 a, 6 - o Tabnure 7.2;

A - TIIOITA/Ib OTTMPAHHS CBaM, M2, IPUHUMAaeMas PaBHOM:

11 HAOMBHBIX M OYPOBBIX CBaii 0€3 YIIMPEHUs - IUIOIIA/IH ITOTIEPEUHOTO CEUECHUS CBaU;

JUIE HAOUBHBIX U OYPOBBIX CBail C YIIMPEHHEM - IUJIOLIAJN MONEPEYHOr0 CEYeHHs! YIIMPEHUs B
MeCTe HauOOIIBIIETO €0 TUaMeTPa;

JUIsl CBaii-000JIOUEK, 3aroHSAEMbIX OETOHOM, - IUIOMIAJAM IOMEPEYHOr0 CEYEHHUs O000JI0UKH
OpyTTO;

U - IEpUMETp MONEPEYHOr0 CEYEHUs CTBOJIA CBau, M;

Yef - KOOPQPUIIMEHT YCIOBHI pabOTHI TPyHTa Ha OOKOBOW MOBEPXHOCTH CBau, 3aBUCAIIUN OT




crioco6a 00pa3oBaHUs CKBAKUHBI U YCIIOBHI OETOHUPOBAHMSI U IPHHUMAEMBIH 110 Tabmuie 7.6;

fi - pacyeTHOE compoTHBICHHE I-TO CJIOS TPyHTa Ha OOKOBOW MOBEPXHOCTH CTBOJIA CBaW, Klla,
pUHUMaeMoe 1o Tabmure 7.3;

hi - To xe, uro u B hopmye (7.8).

IIpumeuanus

1 ConpoTHBIIeHHE TIECKOB Ha OOKOBOI MOBEPXHOCTH CBau C YIIUPEHUEM CIIEAYET YIUTHIBATh HA YIaCTKE OT YPOBHS
IUTAHUPOBKHU 10 YPOBHS MEPECCUCHHsI CTBOJIA CBAM C MTOBEPXHOCTHIO BOOOPAKAEMOr0 KOHYCa, MMEIOIIETO B KaYeCTBE
0o0pa3syroIiel JIMHUI0, KacaoIIYIOCs MOBEPXHOCTH YITUPEHUs IO YIJIOM (/2 K OCH CBaW, T @ - OCPeAHEHHOE (10
CIOSIM) pacdyeTHOE 3HAYeHHWE yTria BHYTPEHHETO TPEHHWS TPyHTa, 3ajleTalollero B Ipelneiax yKa3aHHOTo KOHyca.
COHpOTHBHeHI/Ie TJIMHUCTBIX TPYHTOB JOITYCKACTCA YYUTBIBATH 110 Bcell JUIMHE CTBOJIA.

2 IlepuMeTp NONEPEYHOTO CEYEHUsSI CTBOJIA M ISt OyPOMHBEKIIMOHHBIX CBall ClIeAyeT IPUHUMATh PAaBHBIM IIEPUMETPY
CKB)XUHBI, NPOOYPHBAEMOM NIPU UX U3TOTOBJICHUH.

[Tnomane onupanus OypOMHBEKIIMOHHON cBau mo 6.5 e cieAayeT NMPUHUMATh MO IJIOLIAAH
MIONEPEYHOI0 CEYEHHUS YIIMPEHUS, a IEPUMETP MONEPEYHOI0 CEUEHNUS CTBOJIA - UCXOASI U3 CPEIHETO
3HAUeHHs JuaMeTpoB dji CBaM, KOTOpBIE CJIEAYeT OMNPENeNsATh MO 00beMy OCTOHHOW CMecH,
U3pACXO/I0BAHHON Ha 3allOJIHCHUE |-TO Pa3psAHO-UMITYJILCHOTO YIIMPEHHS B I-M CJO€ TpYyHTa.
3ajaHHbIEC B POEKTE YIIUPEHUS CBAW YTOUHSIOT IPU U3rOTOBJICHUHU OIBITHBIX CBAall B KOHKPETHBIX
TPYHTOBBIX YCIOBHSIX.

Tabnuua 7.6
Koaddrmment ycnopuii paboTsI cBan
CBau u crioco0bl UX yCTpOHCTBa Yet
B B B B
MecKax | Cyrnecsx | CyrJiMHKax | rIIMHax
1 Habugnbie mo 6.4 a npu MOrpy)XeHWH WHBEHTApHOM TpyOsl ¢ TepsembiM| 0,8 0,8 0,8 0,7
HAaKOHEYHHUKOM WJIH OETOHHOU MPOOKOH
2 HaOuBHBIC BUOPOIITAMITOBAHHBIC 0,9 0,9 0,9 0,9
3 BypoBble, B TOM YHCIIE C YITHPEHUEM, OE TOHUPYEMEIE:
a) IPU OTCYTCTBHH BOJIBI B CKBXHHE (CyXHUM crioco0oM) u nipu ucnons3zopanuu| 0,7 0,7 0,7 0,6
00CaJiHBIX HMHBCHTAPHBIX TPYyO, a TaKKe MPH BBHINOJHCHHH WX METOIOM
HENpephIBHO nepemeniaronerocs mueka (HITI)
0) o/ BOAOH HMJIH O] TITMHUCTHIM PACTBOPOM 0,6 0,6 0,6 0,6
B) JKCCTKMMH OCTOHHBIMU CMECSMHU, YKJIAJBIBACMBIMH C TIOMOIIbI0 rryounHoi| 0,8 0,8 0,8 0,7
BHOpammu (CyXuUM CIIocoOoM)
4 Bapetsi o 6.5 6 0,5 0,5 0,5 0,5
5 CBan-000JI09KH, TOTPYKaEMbIC BAOPHUPOBAHUEM C BBIEMKOM IPyHTa 1,0 0,9 0,7 0,6
6 CBan-cToJi0obl 0,7 0,7 0,7 0,6
7 BypOMHBEKIIMOHHBIC, M3TOTOBJISIEMbIC IO 3aluTOW obOcamubix TpyO6 wmmu| 0,9 0,8 0,8 0,8
OCHTOHUTOBOTO pacTBopa ¢ omnpeccoBkoi gaBienuem 200-400 klla (2-4 atm), a
TAKXKE TPU BBHIMOJHCHUH MX C MHBCKIMEH OCTOHHON CMecH uepe3 KOJIOHHY
MPOXOJIHBIX MOJIBIX ITHEKOB
8 BypOWHBEKIIMOHHBIC CBaW, YCTPaWBAaCMBIC C HCIOJIb30BaHUEM paspsaHo-[ 1,3 1,3 1,1 1,1
umnyiabcHol Texnosorun (PUT) mo 6.5 e

7.2.7 Pacuetnoe conportusiieane R, k[la, rpyHTa o HUYKHUM KOHIIOM CBaM CIEAyeT TPUHUMATD:

a) Ui KPYMHOOOJOMOYHBIX TPYHTOB C TIECUYAHBIM 3arllOJHUTENIEM M IEeCKOB B OCHOBaHUU
HaOWBHOMW 1 OYpOBOM CBali ¢ yIMpeHUEM 1 0€3 YIIUPEHHsI, CBan-000JI0UKH, IOTPY>KaeMOM C TIOJTHBIM
yIlaJIeHHeM I'PYHTOBOTO AJ1pa, - 1o ¢popmyie (7.12), a cBan-0007I04KH, TOTPYKAEMOM ¢ COXPaHEHUEM
TPYHTOBOTO SI7[pa U3 YKa3aHHBIX TPYHTOB Ha BBICOTY 0,5 M, - mo popmyie (7.13):

R =0,75a4(c1y"1d + azazyih); (7.12)
R = as(ary'1d + azazyih), (7.13)

TJIe a1, 02, 03, 0.4 - O€3pa3MepHbIe KOAD(OUIIUEHTHI, IPUHUMAaEMBbIE 10 Tabyuile 7.7 B 3aBUCUMOCTH
OT PacyeTHOTO 3HAYEHUS YTJIa BHYTPEHHETO TPSHHUS TPYHTA OCHOBAHHMS, IPHHUMAEMOTO C BBEJICHHEM
MOHIKaoIIero ko duimenta, pagHoro 0,9;

»1 - pacyeTHOe 3HAYEHME YJAENbHOro Beca TpyHTa, KH/M, B ocHoBaHmHM cBau (IIpH
BOJIOHACBHIIIIEHHBIX TPYHTAX C YUYETOM B3BEIIMBAIOIICTO ICHCTBHUS BOJIBI);



y1 - ocpedHeHHoe (N0 CIOAM) pacueTHOe 3HAYEHHE YAeNbHOTO Beca TpPYHTOB, KH/MP,
pacIIOJIOKEHHBIX BBIIIE HIDKHETO KOHIA CcBau (TP BOJOHACBHIIICHHBIX TPYHTaX C Y4eTOM
B3BEIIMBAIOIIETO JICHCTBUS BOJIbI);

d - tnamerp, M, HaOUBHOM U OYpOBOI CBaif, AMAMETP YIIUPEHUS (I CBAH C YITUPEHUEM), CBaH-
00O0JIOYKM WM AWAMETpP CKBKHUHBI JUIsI CBaU-CTOJNI0A, OMOHOJMYEHHOTO B TPYHTE ILIEMEHTHO-
MeCYaHbM PacTBOPOM;

h - rnyOunHa 3a0KeHHs, M, HW)KHErO KOHIIA CBaW WJIM €€ YIIUPEHHUsS, OTCUUTHhIBaEMasi OT
MIPUPOHOTO pelibeda WIN YPOBHS TUIAHUPOBKHU (IIPH IUIAHUPOBKE CPE3KOH ), ISl OTIOP MOCTOB - OT
JTHa BOJI0€Ma TIOCIIE eTr0 O0IIero pa3MbIBa MPU PaCYCTHOM MaBOJIKE;

0) J1s1 TIIMHUCTBIX TPYHTOB B OCHOBAHUU - 10 Tabnwuie 7.8.

IIpumevanus

1 Vkazanust 7.2.7 OTHOCSTCSI K CIIydasiM, Korja obecrednBaeTcst 3ariayoeHue cBail B TPYHT, IPUHSTHIH 32 OCHOBaHHE
WX HIDKHUX KOHIIOB, HE MCHEE YeM Ha AUaMeTp CBad (WJIH YIIUPEHUS U CBaM C YIINPEHUEM), HO HE MEHEee YeM Ha 2 M.

2 3nadenns R, paccunrannsie mo popmynam (7.12) u (7.13), He ciieqyeT NpUHUMATD BhIIIE 3HAYCHHMA, IPUBEISHHBIX

B Ta0JymIie 7.2 1y 3a0MBHBIX CBAl TOU K€ JUTMHBI U B TEX e TPYHTOBBIX YCIOBHUSX.

Tabmuma 7.7
PacyeTHbIe 3HAUCHNUS yIila BHYTPEHHETO TPEHHS TPYHTA @, TPaI.
Kooguuments 23 25 27 29 31 33 35 37 39

o 9,5 12,6 17,3 24,4 34,6 48,6 71,3 108,0 163,0
02 18,6 24,8 32,8 45,5 64,0 87,6 127,0 185,0 260,0
a3 mipu h/d, paBaoM:
4,0 0,78 0,79 0,80 0,82 0,84 0,85 0,85 0,85 0,87
5,0 0,75 0,76 0,77 0,79 0,81 0,82 0,83 0,84 0,85
75 0,68 0,70 0,71 0,74 0,76 0,78 0,80 0,82 0,84
10,0 0,62 0,65 0,67 0,70 0,73 0,75 0,77 0,79 0,81
12,5 0,58 0,61 0,63 0,67 0,70 0,73 0,75 0,78 0,80
15,0 0.55 0,58 0,61 0,65 0,68 0,71 0,73 0,76 0,79
17,5 0,51 0,55 0,58 0,62 0,66 0,69 0,72 0,75 0,78
20,0 0,49 0,53 0,57 0,61 0,65 0,68 0,72 0,75 0,78
22,5 0,46 0,51 0,55 0,60 0,64 0,67 0,71 0,74 0,77
25,0 u 6onee 0,44 0,49 0,54 0,59 0,63 0,67 0,70 0,74 0,77
o4 ipu d, paBHOM, M:
0,8 1 MeHee 0,34 0,31 0,29 0,27 0,26 0,25 0,24 0,23 0,22
4,0 0,25 0,24 0,23 0,22 0,21 0,20 0,19 0,18 0,17

Ilpumeuanus

1 PacueTHble 3HaUYEHHUs YIJIa BHYTPEHHETO TPEHUS @) CIIELYET IPUHUMATD ¢ = @1

2 JIiist IpOMEKYTOYHBIX 3HaueHuH @1, h/d u d 3HaYeHUsT KOO(DDHUIUEHTOB 01, 02, (13, Ol4 OIIPEAEIIAIOT HHTEPIIOJISAIIUEH.

Ta6nuua 7.8
I'ny6una Pacuetnoe conporusnenue R, kIla, mox HIXKHUM KOHIIOM HaOMBHBIX U OypPOBBIX CBaii U cBaii-
3aJI0KEHHS 000I1049€K, IOTPYXKAEMBIX C BBIEMKOH I'PYHTA M 3aI0JIHSEMbIX OETOHOM, NP TJIMHUCTBIX
HIDKHET0 KOHIIa IPYHTaX, 332 HCKIIOYEHUEM NPOCA/I0YHBIX, C II0Ka3aTesIeM TeKYy4ecTH |, paBHbIM
cau h, M 0,0 0,1 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 100 850 750 600 500 450
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 - -
>40 4500 4000 3500 3000 2500 - -

IIpumeuanus

1. B Tabnwume 7.8 rmyOnHy TOTpYKEeHHSI HUHKHETO KOHIIA CBa U CPEAHIOI0 TIIYOMHY pacIoJIOKEHHUs CIIOsl TPYHTA
NPU [UIAHUPOBKE TEPPUTOPHU CPE3KOH, TOJCHINKON, HAMBIBOM 10 3 M ClleflyeT MPUHUMATh OT YPOBHS MPHPOJHOTO




penbeda, a mpu cpeske, MOJCHINKE, HAMBIBE OT 3 M — OT YCJIOBHOW OTMETKH, PACIIOJIOKEHHON COOTBETCTBEHHO Ha 3 M
BBIIIIE YPOBHS CPE3KHU MM Ha 3 M HIDKE YPOBHS ITOJICHIITKH.

I'myOuHy morpy>keHus HI)KHETO KOHIIA CBaH M CPEIHION0 TIIyOMHY PacIIONIOKEHHS CIIOS TPYHTA B BOZOEME CIICAYeT
MIPUHUMATB OT YPOBHS JHA TIOCJIE OOIIETro pa3MbIBa PacYeTHBIM ITABOAKOM, Ha O0JIOTaxX - OT YPOBHS IHa OoJoTa.

2. JIas IpOMEXYTOUYHBIX TIIyOWH TMOTPY)XKEHHS CBail M MPOMEKYTOYHBIX 3HAUEHHUH IOKazaTels TeKydecTH |
TJIMHUCTHIX TPYHTOB 3HaueHMS R B TaOMUIlEe OMpeesioT HHTEPIOIAINEH.

3. Ilpu pacuerax mokas3areib TEKy4eCTH TPYHTOB CIeIyeT NPUHIMATh MPIMEHUTEIHHO K MMPOTHO3UPYEMOMY HX
COCTOSIHUIO B MIEPHUOJ IKCILTyaTalluy MPOEKTUPYEMBIX 3[JJaHUN U COOPY>KEHU I

7.2.8 Pacuernoe comporuBienue R, klla, rpyHTa Moj HIKHMM KOHIIOM CBau-000JIOYKH,
IIOIPY’KAEMOM € YaCTUYHOW BBIEMKOW I'DYHTa, HO C COXPaHEHUEM IPYHTOBOIO sipa BBICOTOM HeE
MEHee TpeX AHaMeTpoB OOOJIOUKM Ha MOCJIEIHEM JTale ee MOrpyXeHus (Mpu YCIOBHUH, UTO
TPYHTOBOE SIAPO 0Opa30BaHO U3 TPYHTA, UMEIOMIETO T€ K€ XapaKTEPUCTHKH, YTO U TPYHT MOJ
HIDKHUM KOHIIOM CBau-000JI0YKH ), CJIETyeT MPUHUMATH 110 Tabuiie 7.2 ¢ Kod(pPUIMeHToM yCIoBul
paboThI TPYHTA, YUUTHIBAIOIIMM CIIOCOO MOTPYKEHUS CBali-000JI049€K B COOTBETCTBUH C TIO3UIIHEH 4
Tabnuubl /.4, IpU 3TOM PacueTHOE COMPOTUBIEHUE B YKA3aHHOM CJly4yae OTHOCUTCS K ILIOIIAAM
MOTIEPEYHOT0 CEUYCHUSI CBaU-000JI0UKH HETTO.

7.2.9 Hecymyto ciocooHOCTh Fu, KH, HabuBHOI 1 OypoBO#i cBail M cBan-000JI0YKH, paOOTAFOIINX
Ha BBIJIEPTUBAIOIINE HATPY3KH, CIIEAYET OMpeaesaTh Mo Gopmyrie

Fau = yeuZyeihi (7.14)

TJIE )¢ - TO ke, 4To U B hopmyuie (7.10);
u, yef, fi, hi - T0 %€, uTo u B hopmye (7.11).

Bunmoenie ceau

7.2.10 Hecymyro crtocoonocts Fg, kH, BuHTOBO# cBan muamerpom jomactu d < 1,2 M u uinHOi |
< 10 M, paboTaromieli Ha CKUMAIOINIYIO WM BBIICPTUBAIONIYIO HATPY3KY, CIEIYET OMPEIeNsITh 10
dbopmyie (7.15), a mpu auametpe nomactu d > 1,2 M u mmmae cBau | > 10 - TOJIBKO MO JaHHBIM
WCIIBITAHUN BUHTOBOM CBAaW CTaTUYECKOU HArpy3KOM:

Fa = yc[Fao + Far], (7.15)

rze yc - K03 (HUIMEHT YCIOBUI paboThl CBaM, 3aBUCSIIUN OT BUJA HArpy3KH, JICHCTBYIOIICH Ha
CBAIO, M TPYHTOBBIX YCJIOBUH M OIIpeAessieMbli o Tadmume 7.9;

Fdo - Hecymmas ciocoOHOCTh Nomacty, KH;

Faf - HECYmIast cmocoOHOCTH cTBOMA, KH.

Hecymas cnocoOHOCTB JIOAacTH BUHTOBOM CBaM OTIPeNeNseTcs Mo popmyIie

Fao = (aac1 + azyihi) 4, (7.16)

rae a1, a2 - 6e3pazmepHbie Kod(hPHUIHEeHTHI, TpruHUMaeMble 1o Tabnuie 7.10 B 3aBUuCcHMOCTH OT
pacyeTHOro 3HAYEHUsS YIJIa BHYTPEHHEr0 TPEHHUs TPyHTa B paboueit 30He @1 (Tox paboueit 30HOH
MOHUMAETCS PUJICTAOIINHI K JIONACTH CJIOH rpyHTa TOJIIMHOM, paBHOH )

C1 - pacyeTHOE 3HaYeHHE YAEIbHOTO CLEIJICHUS TpyHTa B paboueit 30He, klla;

Y1 - OCPEJHEHHOE pacuyeTHOE 3HAYEHME YAEJIBbHOIO Beca I'PYHTOB, 3aJIETalOIIMX BbIIIE JIONACTH
cBau (TIPH BOJOHACHIIIEHHBIX TPYHTAX C YUeTOM B3BEIIMBAIONIETO AeHCTBHSA Boakl), KH/M,

h1 - rmyOuHa 3ajeraHust JIOMACTH CBaM OT TPUPOIHOTO perbeda, a Ipu MIAHUPOBKE TEPPUTOPUN
CPE3KOi1 - OT ypOBHS TUIAHUPOBKH, M;

A - IpOeKIHs TIOMAN JIOMACTH, M2, CUMTas MO HAPYKHOMY JMAMETpY, IIPH paboTe BUHTOBOM
CBau Ha CKMMAIOIIYIO Harpy3Ky, ¥ MIPOEKIHs pabouel MIIoIIau JOMacTH, T.€. 3a BIYETOM IJI0LIAAN
CEUeHHsI CTBOJIA, TP paboTe BUHTOBOM CBaW HA BHIJCPIHBAIOIIYIO HATPY3KY.

Hecymas cnocoOHOCT CTBOJIa BUHTOBOM CBau onpeensercs no Gopmyse

Far = ufi(h - d), (7.17)

IZI€ U - IEPUMETP MTONEPEYHOTO CEYEHHs CTBOJIA CBaU, M;
fi - pacueTHOE compoTHBIIEHHE IPyHTa HAa OOKOBOW MOBEPXHOCTH CTBOJIA BUHTOBOH cBaw, klla,



npuHEMaeMoe 1o Tabmuie /.3 (OCpeIHEHHOE 3HAueHWEe IJIs BCEX CIIOCB B Ipeleiax TIyOWHBI
MOTPY>KCHHS CBaN);

h - yMHa cTBOJNIA CBaM, MOTPYKEHHOH B TPYHT, M;

d - TmameTp J0MacTH CBau, M.

(Oneuarka. Urons 2011 1.)

IIpumeuanus

1 Tlpu ompeneneHnH Hecylield CIIOCOOHOCTH BHHTOBBIX CBall NpPH JEHCTBMU BJABIMBAIONIMX HArpy3oK
XapaKTepPUCTUKU TPYHTOB B Tabiuue 7.10 oTHOCSATCS K TpyHTaM, 3aJieralollyM II0J JIONAcThlo, a IpU paboTe Ha
BBIIEPTUBAIOIUE HATPY3KU - HaJl JIOTIACTBIO CBAH.

2 T'myOuHa 3aJI05KeHUs JIONACTH OT YPOBHsI IIAHMUPOBKH IOJDKHA ObITh HE MeHee S50 MpH MIHHUCTHIX [PYHTAX U HE

Menee 6d - npu neckax (rae d - quamMerp JIomacTH).

Tabmuma 7.9
I'pynt Koadunment ycnosuii paboThl BAHTOBBIX CBail y. NPU HArpy3Kax
COKUMAFOIIUX BBIJICPTHBAFOIIUX 3HAKOIICPEMCHHBIX

1 I'MUHBI U CYTIIMHKY:
a) TBEpJIbIC, MOTYTBEPAbIC U TYTOILIACTUYHEIC 0,8 0,7 0,7
0) MATKOILTACTUYHBIE 0,8 0,7 0,6
B) TEKy4YCILUTACTHYHBIC 0,7 0,6 0,4
2 Tlecku u cymecH:
a) MMECKU MaJIOBJIaKHBIC M CYIIECH TBEPIbIC 0,8 0,7 0,5
0) IICCKH BIa)KHBIC M CYIECH ILIACTUIHBIC 0,7 0,6 0,4
B) MECKH BOOHACHIIICHHBIC M CYIIECH TEKy4He 0,6 0,5 0,3

Tabmauua 7.10

Pacuetnoe 3Hauenue yria Buyrpendero |Koaddummentsi| Pacuernoe 3nauenue yria puyrpenrero |Koadduiments

TpeHHs IpyHTa B paboueit 30He @1 rpa. o 02 | Tpenus rpyHTa B paboueii 30HE @1 Tpaj. a1 o2
13 7,8 2,8 24 18,0 9,2
15 8,4 3,3 26 23,1 12,3
16 9,4 3.8 28 29,5 16,5
18 10,1 4,5 30 38,0 | 225
20 12,1 55 32 48,4 | 31,0
22 15,0 7,0 34 649 | 44,4

Yuem ompuyamenvnozo (nezamuenozo) mpenus cpynma Ha 60K060I nOGEPXHOCMU C6Ail

7.2.11 OcHoBaHHe, B KOTOPOM pAaCIIOJIOKEHBI CBaW, MOXXET HMCHBITHIBATH JIedopMaIiuu u3-3a
KOHCONUJAIK, HaOyXaHusl, IPUTPY3KU CMEKHBIX oOyiactedl u 1.1, OTpuniatenbHOe (HEraTUBHOE)
TpeHHe, BO3HHKAKIIee Ha OOKOBOW MOBEPXHOCTH CBail MPH OCAJKE OKOJIOCBAMHOTO TPyHTa W
HaIlpaBJIEHHOE BEPTUKAJIbHO BHU3, CJIEAYET YUUTHIBATH B CIy4asiX:

MJIAHUPOBKY TEPPUTOPHH TOJICHITKON TonmuHOoM 6onee 1,0 m;

3arpysKku 1oJa CKJI1aJ0B HoJIe3Hoi Harpyskoii 6onee 20 kH/M?;

3arpy3KH Moja okono (hyHIaMEHTOB MOJIe3HOH Harpy3Koi oT o6opynoBanus 6omree 100 kH/M?;

yBenuueHus: Y()pPEKTUBHBIX HAMPSHKCHUN B TPYHTE 3a CUET CHSTHUS B3BEIIMBAIOIIECTO JCHCTBHUS
BOJIbI IIPY MMOHMKEHUU YPOBHSI MMOA3EMHBIX BOJI;

HE3aBEPIICHHOW KOHCOIUAAIIMN TPYHTOB COBPEMEHHBIX U TEXHOTCHHBIX OTJIOKEHUH;

YIUIOTHEHHSI HECBSI3HBIX TPYHTOB IIPU JTUHAMHYECKHUX BO3CHCTBUSIX;

MPOCAJKU TPYHTOB MPU 3aMadlBaHUY;

IIPU CTPOUTEIHCTBE HOBOTO 37aHMsI BOJU3U CYIIECTBYIOIINX.

IMIpumeuanue - Yder OTPULATENBHBIX CHJI TPECHUS, BO3HUKAIONMX B IPOCAJOYHBIX TPYHTaxX, CIEIyeT
MIPOU3BOJIUTH B COOTBETCTBUH C TpeOOBaHUAMH pasjena 9.

7.2.12 OtpunarenbHOe TpPEHUE YYUTHIBAIOT N0 TIYyOMHBI, HA KOTOPOW 3HAYEHHE OCAJKU
OKOJIOCBAMHOTO TpPyHTa IIOCJIE€ BO3BEJIEHUS U 3arpy3ku CBaliHOTO (yHJaMEHTa MPEBbILAIOT
MOJIOBUHY TPEACIBHOTO 3HA4YCHUs OCaiku (yHIaMeHTa PacyeTHble CONMpPOTHBICHUS TpyHTA fi
MIPUHUMAIOT 1O Tadymiie 7.3 O 3HAKOM «MUHYC», a JuIsl Topda, uia, canponens - Munyc S klla.

Ecnu B mpenenax ATMHBI TOTPYKEHHON YacTH CBAM 3aJ€raloT HAIJIaCTOBaHHS TOp(]a TONIIMHON



O6oree 30 cM W BO3MOXHA IUTAHMPOBKA TEPPUTOPUHU TMOJACHINIKOW WIIM HHAs €€ 3arpyska,
OKBUBAJICHTHAsI TOJCHINKE, TO PAaCcYETHOE COIMPOTHBICHHE TPyHTa fi PacrosOkKEHHOTO BBHIIIC
MOJIONIBBl HAWHU3IIETO (B TpeneNax IWHBI MOTPYKEHHON dYacTu cBau) ciiosi Topda, ciemyer
MPUHUMATD:

a) TIPU TOJICHITIKAX BBICOTOM MEHEe 2 M JIJIsi TPYHTOBOM MOJICHINKH U CJI0EB TOpda - paBHBIM HYITIO,
JUTSL MUHEPAJIbHBIX HEHACBIITHBIX TPYHTOB MPUPOAHOTO CIOXKEHHS - MOJOKHUTEIbHBIM 3HAUEHUSM 10
Tabmuue 7.3;

0) Ipu OICHITIKAX BBICOTOM OT 2 710 5 M /ISl TPYHTOB, BKJIFOYAs! MTOACHITNIKY, paBHBIM 0,4 3HAUCHHH,
yKa3aHHBIX B Tabmuie 7.3, HO CO 3HAKOM «MHHYC», a Jis Topda - munyc 5 klla (oTpunarensHble
CHUJIBI TPCHUS);

B) MPH MOJICHINIKAX BBICOTON Ooyiee 5 M IUIsl TPYHTOB, BKIFOUAs MOJICHITIKY, PABHBIM 3HAYCHHUSIM,
yKa3aHHBIM B Tabnuiie 7.3, HO CO 3HAaKOM «MHHYC», a 1jist Topda - munyc 5 kl]a.

B npenenax HM>KHEHW 4acTH CBail, TI€ OCaJKa OKOJOCBAaWHOIO TPYyHTa IOCJE BO3BEICHHS U
3arpy3ku cBaliHOrO ()yHJaMeHTa MEHee IOJIOBUHBI MPEAEIbHOr0 3HAUEHUS OCaJKU CBAHHOTO
dbyHIaMeHTa, pacueTHBIC COMPOTHUBICHHS TIpyHTa fi clieayeT NMpUHMMAThH TMOJOKUTEIBHBIMUA IO
Tabmune 7.3, a s Topda, uia, canponens - paBHbiMU S Kl ]a.

7.2.13 B cinydae korja KOHCOJMIALMS I'PyHTa OT IMOACHIIKM WM NPUTPY3KH TEPPUTOPHUU K
MOMEHTY Haudajia BO3BEACHHUS HAJ36MHOW YacTH 3[aHUW WM COOPYKCHHMH (BKJIOYas CBaWHBIN
POCTBEPK) 3aBEpIIMTIACh WM BO3MOXKHOE 3HAUYEHHME OCAJKH TPYHTA, OKPYXKAlOLIEro CBau, IOCIe
YKa3aHHOT'O MOMEHTa B pe3y/bTaTe OCTATOYHOW KOHCOJHMJALUMU He OyAeT MpeBbIIATh MMOJIOBUHBI
MPEACIbHOTO 3HAYEHUSI OCAAKHU JUIsl MPOEKTHUPYEMOTO 3/IaHUSI WM COOPYKEHHS, CONPOTUBIICHUE
rpyHTa Ha 60KOBOMW MOBEPXHOCTH CBau JI0MYCKAETCS MPUHUMATD MOJIO0KUTEIbHBIM BHE 3aBUCHMOCTH
OT HaJIMYUs WK OTCYTCTBHS Tpocioek Topda. s npocioek Topda 3HaueHwue fi ciieayer npuHuMarh
paBHbIM S Kl]a.

Ecnmu u3BecTHbl 3HaueHUs KOA(P(OUIIMEHTOB KOHCONUIAIMM U MOAYNS JedopMaiiud TopQos,
3aJieralllrX B Mpeaenax JUIMHbI MOTPYKEHHOW YacTH CBaW, U BO3MOXKHO OIpe/AesicHUEe 3HAYCHHUS
OCaJIKH OCHOBAaHHUSI OT BO3JEHCTBUSI MPUTPY3KU TEPPUTOPUU JUISI KAXIOTO CJIOS TPYHTA, TO MpPH
OTpe/ieNIEHUH HeCyIlel CIIOCOOHOCTH CBau JI0IYCKAeTCs YUUTHIBATh CUIIbI COMPOTUBIICHUS TPYHTA C
OTpUIATENILHBIM 3HAKOM (OTpPUIIATEIbHBIE CUJIBI TPEHUS) HE OT YPOBHS TOJOIIBHI HUKHETO CIIOS
Top(a, a HAaUMHAS OT BEPXHEr0 YPOBHS CJIOSI TPYHTA, 3HAUE€HUE JOTOIHUTEIBHOW OCaAKH KOTOPOTO
OT TPUTPY3KH TEPPUTOPHUH (OMpenereHHON HayMHash ¢ MOMEHTa Mepeladyd Ha CBal0 pacyeTHOM
Harpy3Kku) COCTaBIIsieT OJIOBUHY MPEIeIbHOT0 3HAUEHUS OCaIKH JJIsl TPOEKTUPYEMOTO 3aHUs WIH
COOPYKEHHSI.

7.3 Onpenesienne Hecyleil COCOOHOCTH CBail MO pe3yJibTaTaM MOJIEBbIX UCIIbITAHUM

7.3.1 Hecymiast cnocoOHOCTh CBail B MOJIEBBIX YCIOBHUAX MOXET OBITH OIpeJieieHa CIEeAYIOIIMMU
METOJIaMH: CTATHYECKUMU UCTIBITAHUSMH CBal, TMHAMIYECKIMH UCIIBITAHUSIMA CBail, HCIIBITAHUAMH
I'PYHTOB 3TaJIOHHOH CBaell, NCIIBITAHUSAMYU TPYHTOB CTATUYECKUM 30HIUPOBAHUEM.

IMpumeuanune - [na 3manuii (coopyxeHuit) | ypoBHS OTBETCTBEHHOCTH HECYLIYI0 CIHOCOOHOCTh CBai
PEKOMEHAYETCA ONPEAesITh MO pPe3yabTaTaM CTATUUYECKUX HCHBITAHUNA TEH30METPUYECKHUX CBal, BBINOJIHSIEMBIX IO
crenuanbHOM mporpaMMe M IpU HAyYHOM CONPOBOXIEHHM CIELUUATU3UPOBAHHON Hay4YHO-HCCIIEAOBATEIbCKON

OpraHu3aIuH.

7.3.2 HWcnplTanus cBail CTaTWUYECKOM W JUHAMUYECKOH Harpy3kamMm W HCIBITAaHHS TPYHTOB
ATAJIOHHOM CBael CieyeT Mpou3BOAUTh, cobmonas TpeboBanms [OCT 5686, a ucnibiTaHusi TpyHTOB
cratnueckuM 3oHaupoBanueM - [OCT 19912,

OOBeM MoJIeBbIX UCTIBITAHUI PEKOMEHYeTCsS IPUHUMATh B COOTBETCTBUU C IIPUIIOKEHHUEM b.

7.3.3 Hecymyio crocobnocts Fg, kH, cBail mo pesynbraTraMm WX HMCIBITAHUHA BJIABIMBAIOLICH,
BBIICPTUBAIOIIECH W TOPU3OHTAJIBHOW CTAaTMUYECKMMM HArpy3KaMH, a TAaKXKe II0 pe3ynbTaTaM HX
JMHAMUYECKUX MCIIBITAaHUH CIeayeT ONpeeNsiTh Mo popmyie

Fa = )’cFu,n/)’g, (7-18)

re yc - Ko3pPUIeHT ycioBuii paboThl CBau; B CIydyae BIABIMBAIOIIMX WM TOPU30HTAIBHBIX



Harpy3oK yc = 1; B cilydae BbIJEpIUBAIONINX HATPY30K Yc MPUHUMAIOT 110 7.2.5;

Fun - HOpMaTHBHOE 3Hau€HUE MNPEAEeNIbHOTO CONpOTUBJIEHMs cBau, KH, ompenensemoe B
coorBercTBuu ¢ 7.3.4 - 7.3.7, a taxxke 7.3.9 - 7.3.11;

g - KO3 (PHUITMEHT HAJICKHOCTH 110 TPYHTY, IPUHUMAEMBIN MO yKa3aHusM 7.3.4.

IIpumevanue - Pe3ynapTarbl CTaTHYECKHWX HCMBITAHUN CBail Ha TOPH3OHTAJbHBIE HArPY3KH MOTYT OBIThH
WCTIONB30BaHBI Il HETIOCPEICTBEHHOTO OIpPENeNeHUs] pPacueTHONW HAarpy3KW, IOMYCKaeMOW Ha CBAf0, €CIH yCIOBHSA

HCIBbITAaHUN COOTBETCTBYIOT Z[eﬁCTBI/ITGHLHI)IM YCJI0BUAM pa60TLI CBau B (byH[[aMeHTe 3AaHUs UIN COOPYIKCHUA.

7.3.4 B cnydae eciy 4MCIIO OJIMHAKOBBIX CBal, UCIIBITAHHBIX B OJIMHAKOBBIX IPYHTOBBIX YCIOBHSIX,
COCTaBJISICT MEHEE LIeCTH, HOPMAaTUBHOE 3HAUCHHE MPEIECIHOTO COIMPOTHBIICHUS CBau B (opmylie
(7.18) cnenyer npuHUMATh paBHBIM HAUMEHBLIEMY MTPEAETLHOMY COMPOTHBICHUIO, TTOTYYEHHOMY U3
pe3yabTaTOB UCTIBITAaHUM, T.€. Fun = Fumin @ KO3 GUIMEHT HAASKHOCTHU 1O TPYHTY yg = 1.

B ciiydae ecnu 4ncnio cBaif, MCIIBITAHHBIX B OJIMHAKOBBIX YCJIOBUSX, COCTABISIET IIECTh U Ooliee,
Fun u yg cienyer ompenensTh Ha OCHOBAHUM PE3yJbTATOB CTATHCTUYECKOH OOpabOTKM YaCTHBIX
3HAYCHWH TIPENEIbHBIX COMPOTHUBICHWK cCBaik Fy, TONYyYeHHBIX TI0O JaHHBIM HCIIBITAHUH,
pykoBocTBysAch TpeboBanuaMu [OCT 20522 npuMEHHUTEIHHO K METOIMKE, IPUBEICHHOM B HEM /TS
ONpEeACIICHUsI BPEMEHHOIO COMPOTHUBIICHUSI TPU 3HAYEHUU JOBEPUTENIbHOM BeposiTHocTH o = 0,95.
[Ipu »sTOoM st ompeneneHUss YaCTHBIX 3HAYEHUW MPEEIbHBIX CONPOTHBICHUI CleayeT
PYKOBOJICTBOBaThCsl TpeOoBaHUAMHU 7.3.5 mpH BAABIMBAIOMIMX, /.3.6 - MPH BBIACPrUBAIOLUINX U
TOPU30HTANBHBIX Harpy3kax u 7.3.7 - Mpu JMHAMUYECKUX UCIIBITAHUSX.

Ipumeuanue - [Ipu cnenmanbHOM 0OOCHOBAHHH JOITYCKAETCS MPOBEICHUE UCIBITAHUS OIHOW CBAaW B MECTE,
HMMEIoIIeM HanOoJee HeOIaronprusaTHBIC YCIOBHS HA YIaCTKE CTPOUTEIIHCTRA.

7.3.5 Ecnu Harpy3ka IIpy CTaTUYECKOM MCIIBITAHUM CBall Ha BIABJIMBAHKUE JOBEEHA 10 HATPY3KH,
BBI3BIBAIOLIEH HENIPEPBIBHOE BO3pACTaHUE UX OCAJKU S 0e3 yBeslndeHus Harpy3ku (mpu s < 20 Mm),
TO 3@ YaCTHOE 3HAUEHHUE TMPEAEIBbHOTO CONPOTHBIECHMS Fu HMCIBITBIBAEMOW CBaW NMPUHUMAIOT
HarpysKy, 3aperuCTPUPOBAHHYIO IIPU MIPEIBIAYILEH CTYIIEHU 3arPYKECHHUS.

Bo Bcex ocranpHBIX ciy4asx Ui (YHOAMEHTOB 3JaHUH M COOPYKEHUH (KpOME MOCTOB H
THJIPOTEXHUYECKUX COOPYKEHHUI) 3a 4acTHOE 3HAa4eHHE MPEeAeIbHOI0 CONpPOTHBIEHHS cBau Fy
BJAB/IMBAIOLICH HAarpy3ke CleayeT IpPUHUMaTb Harpy3Ky, II0J BO3JECHCTBUEM KOTOPOH
UCIBITBIBaEMast CBask MOJIYYHUT OCAIKY, PABHYIO S, OIpEAEIsieMYyI0o o hopMyIie

S= CSu,mt (719)

r7e Sumt - MpEeAeIbHOE 3HaYeHHe cpelHed ocaaku (PyHIaMeHTa MPOEKTUPYEMOTO 3/aHus WU
coopy:keHusl, ycranasnuBaeMoe 1o CIT 22.13330;

¢ - koahpurmeHT nepexoa OT MPEASTHHOTO 3HAYCHUS CpeTHel ocaaku GyHIaMEeHTa 3aHus WK
COOpYXKEHHsI Symt K OCaJKE CBaW, TMOJIYYCHHOW TPU CTATUYECKUX HCIBITAHUSIX C YCIOBHOM
crabmim3anuei (3aTyxaHueM) OCaIKH.

3nayenue kordduirenTa ¢ cieayer npuHuMaTh paBHbIM 0,2 B cydasx, KOTJa HCIbITAHUE CBaii
MIPOM3BOIAT NIPH YCIIOBHOM cTaOuau3anuu, paBHou 0,1 MM 3a 1 4, eciiv 1Moy UX HMYKHUMU KOHITAMHU
3aJIeTaloT MecYaHble MU TNIMHUCTBIE TPYHTHI C KOHCUCTEHIIMEN OT TBEPJOW /0 TYroljacTU4HOM, a
TaKkKe 3a 2 4, €CIU MO/ UX HUKHUMH KOHIIAMH 3aJIETalOT TNIMHUCTHIE TPYHTHI OT MATKOIIACTUYHOM
JI0 TEKYYEl KOHCUCTEHIIUU.

Ecnm ocanka, onpenenennas o ¢popmye (7.19), okaxercs 6osee 40 MM, TO 3a 4aCTHOE 3HAYCHHUE
MpEeJeIbHOTO CONPOTUBIICHUS CBau Fy clielyeT NpuHUMAaTh Harpy3Ky, COOTBETCTBYIOIIYIO S = 40 MM.

JlJis MOCTOB M THUAPOTEXHUYECKHX COOPYXEHHI 3a MpeleibHOE CONpOTHUBIIEHUE cBau Fy mpu
BJIABJIMBAIONINX HArpy3Kax clieyeT MPUHUMATh Harpy3Ky Ha OJIHY CTYIeHb MEHEE Harpy3Ku, IpH
KOTOpPOM BBI3BIBAIOTCS:

a) IpUpalIeHUe OCAJAKH 32 OJHY CTYINEHb 3arpyxeHus (mpu oOuieM 3HaueHuu ocaaku Oonee 40
MM), IpPEBBIIIAIOIIEE B MATh pa3 U Oosiee MpupalleHue 0caJku, MOJTy4eHHOE 3a MPEAIIECTBYIONIYIO
CTYIEHb 3arpy>KEeHUS;

0) ocazaka, He 3aTyxaromias B TeYCHHE CYTOK U Ooiiee (Tipu ob1iemM 3HaueHuu ee 6omee 40 Mm).

Ecnyn npu MakcuManbHOW JOCTUTHYTOM IPU HUCIIBITAHUAX HArpy3Ke, KOTOpask OKaXeTCsl paBHOU



wim 6onee 1,5Fq, tne Fg - Hecymas cnocoOHOCTh cBau, paccurtanHas o dopmyrinam (7.5), (7.8),
(7.9), (7.11), (7.15) u (7.16), a ocamka cBau S IpPH HCIBITAHUAX OKAXKETCA MCHEE 3HAYCHUS,
orpeneneHHoro no ¢popmysne (7.19), unu a8 MOCTOB ¥ THAPOTEXHUYECKUX COOPYKEeHUH - MeHee 40
MM, TO B 3TOM Clly4ae 3a 4acTHOE 3HAueHHE MPEICIbHOrO CONMPOTUBICHUS cBau Fy momyckaercs
NPUHUMATh MAaKCUMAJIbHYIO Harpy3Ky, MOJIy4eHHYIO IIPU UCTIBITAHUAX TAKOM CBau.

IIpumeuanus

1 B oTnenbHBIX ciydasx MpH COOTBETCTBYIOIIEM 00OCHOBAHUH JOITYCKAETCs IIPUHUMATh MaKCUMAaJIbHYIO HarpysKy,
JIOCTUTHYTYIO NIPU MCHBITAHUSIX, paBHOU Fy.

2 CryneHu 3arpyXeHus NpHU HCHOBITAHUSIX CBall CTaTUYECKOH BAABIUBAIOIEH HArpy3Koi IOJKHBI HAa3HA4aThCs
paBubiMu 1/10 - 1/15 npennonaraemMoro mpeaeiIbHOro CONpPOTHBICHUS cBau Fy.

7.3.6 Ilpu ucnbITaHUU CBal CTATUYECKOW BBIICPTUBAIONICH WJIM TOPU3OHTAIBHON HArpy3KoH 3a
YacTHOE 3HAueHHWe TpenenbHoro comportuBienus Fy (7.3.4) mo rpadukaM 3aBUCHMOCTH
MepeMelIeHNl OT Harpy3oK NPUHUMAIOT HArpy3Ky Ha OJIHY CTYyIeHb MeHee Harpysku, 0e3
YBEJIMUYEHUS KOTOPOU NEPEMELIEHHS CBal HETIPEPHIBHO BO3PACTAIOT.

HpI/IMe‘IaHI/Ie - Pe3yJ'ILTaTI)I CTaTHYCCKUX HCIBITAHUM CBail Ha TOPU3OHTAJIbHBIC HArpy3km MOryT OBITE

HCTIOB30BaHBI IJIsl HEOCPEICTBEHHOTO ONPEICIICHHS PACYETHBIX TapaMETPOB CHCTEMBI «CBasl - TPYHT», UCIIOJIB3YEMbIX
B pacueTax 1o MpuiIokeHuro B.

7.3.7 llpu TuHAMUYECKHUX UCTIBITAHUSX 3a0MBHBIX KeJIe300€TOHHBIX U IEPEBIHHBIX CBAll ITMHON
He Oosee 20 M yacTHOe 3HaueHUE mpenenbHoro comporuBieHus Fy, kH (7.3.4), mo maHHBIM HX
NOrpy)XeHUsI npu (pakTHdeckux (M3MEpeHHBIX) OCTATOYHBIX OTKazax Sa > 0,002 M cuexmyer
OmpeesaTh 1o GopMyIie

R, =AMy, AEam et (my ) (7.20)

2 nAs,m, +m, +m,

Ecmu daktrueckuii (M3MepeHHBIN) oCTaToO4YHbIH 0TKa3 Sa < 0,002 M, TO B MPOEKTE CBAHOTO

dbyHIaMeHTa cieAyeT MpeayCMOTpeTh NPUMEHEHHE IJi1 MOTPYKEeHHsl cBail MoioTa ¢ Oofbliei

SHEprueil ynapa, mpyu KOTOPOH OCTaTOYHBIN OTKa3 Oyaer Sa > 0,002 M, a B cirydae HEBO3MOKHOCTH

3aMeHbI cBae00ITHOr0 000PYI0BaHMS U NIPU HATMYUK OTKa30MEPOB YACTHOE 3HAYCHHE NMPEAETbHOTO
conpotusnenus ceau Fy, kH, cnexyer onpenensats o dhopmyie

u:i.ZSa+sel 1+8Ed(sa+szl LS (7.21)
20 s, +s, (25, +54)° m, +m,

B ¢opmynax (7.20) u (7.21):

3 - K03 UIMEHT, PUHUMAEMBIii 110 Tadmue 7.11 B 3aBHCHMOCTH OT MaTepuana cBau, KH/m?;

A - momangs, OrpaHWYEHHAs HAPYKHBIM KOHTYPOM CIUIOIIHOTO HWJIM TOJIOTO TOMEPEYHOTO
CeUeHMs CTBOJA CBAaH (HE3aBUCHMO OT HAJTMUHUS WIH OTCYTCTBHUS Y CBAH OCTPHS), M2,

M - xo3¢pdunmeHT, npuHUMaeMblil Ipy 3a0KMBKE CBall MOJIOTAMHU YAApPHOTO JCHCTBUS PaBHBIM
eAMHUIIE, a TIPU BUOPOIIOTPYKEHUH CBai - 1Mo Tabiuie 7.12 B 3aBUCHMOCTH OT BHJIa TPYHTA IO UX
HUKHUMH KOHIIAMU;

Eq - pacueTnas sHeprus ymapa momorta, kJ/[k, npuHuMaemas mo tabmune /.13, unu pacdyetHas
SHeprus BUOpomorpyxarenei - no rabnune 7.14;

Sa - (haKTUYECKUU OCTATOYHBIA OTKA3, PaBHBIM 3HAUEHUIO MOTPY)KEHHUSI CBAaW OT OJHOTO yaapa
MOJIOTa, a TIPU MPUMEHEHUU BUOPOIIOTpYKATENeH - OT UX pabOTHI B TeueHUE | MUH, M;

Sel - YIIpyTuil 0TKa3 cBau (yNnpyrue nepeMerieHus rpyHTa U CBau), ONPEesieMblil ¢ TOMOLIbIO
OTKa30Mepa, M;

M1 - Macca MOJIOTa UM BUOPOTIOTpYsKaTesl, T;

m2 - Macca CBau U HaroJOBHHUKA, T;

M3 - Macca mogb6adka (mpu BUOpOTOrpyeHuu cBait ms = 0), T;

M4 - Macca yIapHOW 4acTH MOJIOTA, T;

€ - Kod(PUIIMEHT BOCCTAHOBIICHUs yjapa; MpU 3a0WBKE JKEIE300CTOHHBIX CBal MOJIOTAMU



YIAPHOTO JEHCTBMS ¢ NPUMEHEHHEM HArOJOBHMKA C JEPEBSHHBIM BKIajbiueM &2 = 0,2, a mpu
BuGpornorpyxarene g2 = 0;
0 - koappunment, 1/xH, onpenensiemslii mo Gpopmyne

gzl(n_hrn_f _m [2g(H —h) (7.22)

4°A A, m,+m,

3nech A, ma, m2 - TO %e, uto u B popmynax (7.20) u (7.21);

np, nf - KO3 (PUIKMEHTH TIepexo/ia OT IUHAMUYECKOro (BKIIOYAIOMIETO BSI3KOE CONMPOTUBIICHHE
IPYHTa) K CTaTHYECKOMY COINPOTHUBIICHUIO TPYHTA, IPUHUMAEMbIE COOTBETCTBEHHO PaBHBIMU: JJIsS
IpyHTa MO HUYKHUM KOHIIOM cBau 71, = 0,00025 c-m/kH u 1u1g rpyHTa Ha 00KOBOI MOBEPXHOCTHU CBau
nf= 0,025 c-m/kH;

Af - Tutonaib G0KOBOM MTOBEPXHOCTH CBaM, COMPUKACAIOIIEHCS C TPYHTOM, M

g - ycKopeHne cBoOOIHOTO TajieHus, paHoe 9,81 M/c?;

H - paxTrueckas BbICOTA MAJICHUS yAAPHOM YacTh MOJIOTa, M;

h - BbicOTa MEpPBOr0 OTCKOKA YIapHON YacTH AHM3€Ib-MOJIOTA, NpPUHHMaeMas COTJIACHO
npuMedanuto 2 k tadmuue 7.13, aist qpyrux Buaos Mosnotos h = 0.

YacTHble 3Ha4yeHUsT MPENEIBHOTO CONPOTUBIEHHS NPU JAUHAMUYECKUX  HCIBITAaHUSAX
KeIIe300€TOHHBIX CBaii NITUHOMU cBbIte 20 M, a TAK)Ke CTaTbHBIX CBail TI000M ITUHBI 0 H3MEPEHHBIM
OCTATOYHBIM M YIIPYTUM OTKa3aM MPHU UX MOTPYKEHUU MOJIOTAMH CIIEAYET ONPEAENIATH C TOMOIIBIO
KOMITBIOTEPHBIX TPOTpamMM, METOABI pacueTa 3a0MBKH CBail B KOTOPBIX OCHOBAHBI Ha BOJIHOBOM
TEOpUM yJapa. YKa3aHHbIE KOMIIBIOTEPHBIE MPOTPaMMBbl JOIMYCKAETCS HUCIHOJIB30BaTh IpHU
UCIBITAHUAX OypOHAOUBHBIX CBAil CIIEIIUATBHBIMU ITOJBECHBIMUA MOJIOTAMH OOJIBITION MacCCHI.

2.

IMIpumeuanue - Ilpu 3a0MBKe cBail B IPYHT, MOJUICKAIINI YAAJICHUIO IPH pa3paboTKe KOTJIOBaHA, WX B TPYHT
JIHa BOZOTOKA 3HAUYCHHUE PAacYETHOTO OTKAa3a CIIEAYET ONPENENIsATh UCXOAs U3 HECYIeH ClIOCOOHOCTH CBai, BBIYUCICHHOM
C Y4eTOM HEYyJaJleHHOTO WM IMOJBEPKEHHOTO BO3MOXKHOMY pa3MbIBYy I'DyHTa, a B MECTaX BEPOSTHOIO MPOSBIECHUS

OTpHULATCIbHBIX CUJI TPCHUS - C UX YUCTOM.

Tabmuma 7.11

. Koaddumuenr 7,
Crnyyaii pacueta CH/m2
HcnbiTanne cBaii 3a0MBKOM M TOOMBKOM (2 TakKe B clTydae ONPESIICHNsT OTKa30B) IIPH BUIAX
cBail:
JKEJIe300E€TOHHBIX C HATOJIOBHUKOM 1500
JICpEBAHHBIX Oe3 momgbadka 1000
TO e, C MoA0a0KOM 800
Tab6muma 7.12
I'pyHTBI NOJ HUKHUM KOHLIOM CBau Koappuument M
1 KpynHoo010MO4YHBIE € TIECUAaHBIM 3aIIOJIHUTEIEM 13
2 Tlecku cpeHEH KPYIHOCTH U KPYITHBIC CPEIHEH TUIOTHOCTH U CYIIECH TBEP.IbIC 1,2
3 Ilecku Menkue cpegHEN MIOTHOCTH 1,1
4 Tlecku mbUIEBaThIE CPEAHEH MIOTHOCTH 1,0
5 Cynecu miIaCTHYHbIE, CYTJIMHKA U TJINHBI TBEPAbIC 0,9
6 CyrJIMHKH 1 TJMHBI [T0JTyTBEPABIC 0,8
7 CYriMHKY | TJIMHBI TYTOIUTACTUIHBIC 0,7
IIpumeganue - Ilpu mIOTHBIX MeCKax 3Ha4eHUS Kodpunmenta M B o3. 2-4 cinenyet noBsimats Ha 60 %.
Tabmuma 7.13
Bux Mostota Pacuernas sueprust ynapa momuora Eg,
kJx
1 TTogBecHOM WIIM OAMHOYHOTO AEUCTBUS GH
2 TpyOuaThIii TU3ETb-MOJIOT 0,9GH
3 [llTaHroBBIi OU3EIb-MOJIOT 0,4GH
4 JT3enbHbBIN IPH KOHTPOJIBHOW JOOMBKE OJJMHOYHBIMHU yAapamu 0e3 mogauu G(H-h)




TOILINBA

IIpumevanus

1 G - Bec, kH, u H - BeicOTa naseHust, M, yAapHO# 9acTH MOJIOTA.

2 B 1103. 4 h - BEICOTA TIEPBOT0 OTCKOKA YAAPHOU YaCTH AM3€Ib-MOJIOTA OT BO3LYIIHOM ITOLYIIKH, OIPEIeIIieMas 1o
MepHOi petike, M. JIJIst IpeABAPUTENBHBIX PACYETOB JOIYCKAETCS IIPUHUMATE: IS IITAHrOBBIX MOJIOTOB h = 0,6 M, U1
Tpy6uaThIX MOJIOTOB h - 0,4 M.

Tabmuna 7.14

Bosmymaromast cusia Bubponorpyxareins, KH | DxBuBaneHTHas pacueTHas SHEprusl yapa Buoponorpyxareis, kJbx
100 45,0
200 90,0
300 130,0
400 175,0
500 220,0
600 265,0
700 310,0
800 350,0

7.3.8 Hecymryto ciocoOHocTh Fg, KH, 3a0uBHOI BuCsYel cBan, paboTaroIel Ha BAABIMBAIOIIYIO
Harpy3Ky, 10 pe3yJIbTaTaM UCTIBITAHUN TPYHTOB 3TAJIOHHON CBACH MITH CTATUYECKAM 30HIUPOBaHUEM
CIIeAYeT omnpeaessaTh no popmyne (7.18), B KoTOpoii cieayeT NpuHATh ye = 1.

[Tpu >TOM HOpMaTHBHOE 3HaUYeHUE Fyn OTIpeneNsIIOT Ha OCHOBE YAaCTHBIX 3HAYCHHI MPEIEITBHOTO
conpoTuBiieHUs cBau Fy, kKH, B MecTe ucnbITaHUs TPYHTOB STAJIOHHOHN CBaci WM 30HAUPOBAHUEM,
OTIpeJICJICHHBIX B COOTBETCTBUU ¢ TpeboBanmsamu 7.3.9, 7.3.10 unm 7.3.11.

KoadduuneHnT HaaeKHOCTU MO TPYHTY Yg ONPENENAIOT Ha OCHOBE CTaTUCTHYECKOH 00paboTKH
YaCTHBIX 3HAYCHUI MPEICIIPHOTO CONTPOTHRIICHUS cBau Fy B cooTBeTcTBHH € 7.3.4.

7.3.9 YacTHoe 3HAUEHHUE IPEICIBHOTO CONPOTUBICHUS 3a0MBHOM CBaM B MECTE HCIBITAHHA
TPYHTOB dTaJIOHHOM cBael Fy, kH, cnenyeT onpenensiTs:

a) IPU UCTIBITAHUU TPYHTOB dTajoHHoM cBacii Tuna | (COCT 5686) - mo popmyiie

Fu= )’sp(U/Usp)Fu, Sps (7.23)

r7ie ysp - KOOPOUIUEHT, MPUHIMAEMbIi paBHBIM 1,25 mpu 3ariyOJeHUN cBau B TUIOTHBIC TIECKU
HE3aBHCUMO OT UX KPYIMHOCTHU WM KPYHMHOOOJIIOMOYHBIE TPYHTHI M paBHbIM 1,0 ms ocTaibHBIX
TPYHTOB;

u, Usp - IEPUMETPHI MIONEPEYHOr0 CEUSHUSI CBaU U ATAJIOHHOMN CBaW;

Fu, sp - yacTHOE 3HaUEHUE MPEETHHOT0 COMPOTUBIICHIS ATAIOHHON cBau, KH, onpenensemoe mo
pe3yibTaTaM UCIBITAaHUS CTATHYECKON Harpy3kou 1o 7.3.5;

0) npu KCTbITaHUU TPYHTOB 3TanoHHou cBae Tumna Il wiu 11 (COCT 5686) - mo popmye

Fu = yerRRspA + perfspuh, (7.24)

T7I€ YcR - KOO GUIUEHT YCIOBUH paObOTHI O HYKHUM KOHI[OM HATYPHOU CBaM, MPUHUMAEMBIN 110
tabnuue 7.15 B 3aBUCHUMOCTH, OT HPEJEIBbHOIO COMPOTHUBIIEHUS TPYHTa MOJ HUKHUM KOHIIOM
ATaJIOHHOMU cBau Rsp;

Rsp - mpenenbHOE CONMpOTHUBIIEHNE TPYHTA MOl HUPKHUM KOHIIOM 3TaloOHHOM cBau, Klla;

A - IIIoIIab TIOIEPEYHOro CEeUeH s HaTyPHOI cBau, M2,

Ve - KOO PHUITMEHT YCIOBHI pabOTH Ha OOKOBOM MOBEPXHOCTH HATYPHOM CBau, MPUHUMAEMBIN 110
tabsure 7.15 B 3aBUCUMOCTH OT fsp;

fsp - cpemHee 3HAuYCHHE NPEACTBHOTO COMPOTHBICHHS TPyHTA Ha OOKOBOH MOBEPXHOCTH
3Taj0HHOM cBaw, klla;

h - rnyOuHa morpyKeHus HaTypHO# CBaw, M;

U - IEPUMETp MONEPEYHOr0 CEYCHHSI CTBOJIA CBaH, M.

IMIpumeuanune - Ilpm npuMeHeHuwm >TanoHHOW cBam THma |l ciexyer NHpPOBEpUTH COOTBETCTBHE CYMMBI
NIPEACIBHBIX COPOTHUBIICHHUH IPYHTA 0] HIKHUM KOHIIOM 1 Ha O0KOBOI ITOBEPXHOCTH ITAJIOHHOW CBaH €€ NpeeIbHOMY
comnpotusieHuto. Ecian pasania mexxy HuMH npessimaeT 20 %, To pacdeT npeAenbHOro COPOTHUBIICHHST HATypHOI cBan

JOJIDKCH BBIIIOJHATHCA KaK I 9TaJOHHOM cBau THna l.



Tabauua 7.15

KoadduurenT ycr B 3aBHCHMOCTH Koadunmenr y¢t3aBuCUMOCTH OT
R oT Ryp ff fsp U151 aTANOHHBIX cBaii TunoB Il u KoadduumeHT yei
g sPr ps-b I 3aBHCUMOCTH OT fps i mumst
klla | gnst aTanmoHHsIX | st aTanoHHbIX | Klla
o . IPY TIIMHUCTBIX CBau-30Ha
cBaif Tumna Il cBaii Tuna 11 IIpH TIeCKax
IpyHTax
<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 >120 0,50 0,40 -
> 13000 0,60 0,55 - - - -

Ilpumevanus
1 JIyist IpOMEKyTOUHBIX 3HAUCHUH Rsp 1 fsp 3HAYCHMS YR U Yof - OTIPEIEIISIIOT HHTEPIIOISIIIACH.
2 B ciydae ecnm mo OOKOBOW IMOBEPXHOCTH CBaW 3aJleTalOT IMECKH W TIWHUCTBIE TPYHTHI, KOIDPUIHEHT yct
OTIPEJICIISIOT 0 hopmyie
v« Zh +yZh,
Y of — h '

rac Zh’i, Zh| - CyMMapHas TOJIUHA CJIOCB COOTBECTCTBCHHO IMECKOB U INIMHUCTBIX 'PYHTOB,
y’cf, y”cf - K03(1)(1)I/IIII/I€HTI)I yCﬂOBI/Iﬁ pa60TLI JTAJIOHHBIX CBAali COOTBETCTBEHHO B IIECKAX M TNIMHUCTHIX TpyHTax.

7.3.10 YacTHoe 3HaYeHUE MPEIECTHLHOTO CONMPOTUBIICHUS 3a0MBHOM CBal B TOYKE 30HIMPOBAHUS
Fu, kH, cnexyet onpenensats o hopmyie

Fu=RA+fhu, (7.25)

rac Rs - OpCACIbHOC COIPOTUBJIICHUC TI'PyHTA 1IOJ HHWKXHHUM KOHIOM CBau IO JaHHBIM
30HJAMPOBAHUA B paccMaTpuBaeMoi Touke, klla;

f - cpenHee 3HaUCHHME TIPEICIBLHOTO COMPOTUBIICHUS TPYHTA HA OOKOBOW MOBEPXHOCTH CBAaH IO
JTAHHBIM 30HIUPOBAHUS B paccMaTpuBaeMoi Touke, klla;

h - rmyOuHa morpykeHus CBau OT MOBEPXHOCTH IPYHTa OKOJIO CBau, M;

U - IEpUMETp MONEPEYHOro CEYEHUsI CTBOJIA CBaH, M.

[IpenenpHOE COMPOTUBIICHHE TPYHTA MO HUKHUM KOHIIOM 3a0MBHOM cBau Rs, k[la, mo qanHbIM
30HJMPOBAHUS B pacCMaTPUBAEMOM TOUYKE CIEIYET OMPENENATh Mo Gpopmyie

Rs =P1 s, (7.26)

rae P1 - koaddumueHT nepexona ot (s Kk Rs, mpuHUMaeMsbIit o Tadsmie 7.16 He3aBUCHMO OT THIIA
3ogga mo I'OCT 19912;

gs - cpeHee 3HauUeHue COMPOTHUBICHUS rpyHTa, KI1a, Mo/l HAKOHEYHUKOM 30H/1a, MOJIyY€HHOE U3
OIBbITa, HA yYaCTKE, PACIOIOKEHHOM B IpeJesax 0JHOTro auamerpa d BBIIIE U YeThIpeX THaMETPOB
HIDKE OTMETKH OCTpPUs MMPOSKTHPYeMOii cBau (Tze d - AuameTp Kpyrioro Wik CTOPOHA KBaJIPaTHOTO,
WK OOJbIIasi CTOPOHA MPSMOYTOJIEHOTO CEUEHUS CBau, M).

Cpennee 3HaueHHE MPEIETHLHOTO COMPOTHBIICHUS TPYHTa Ha OOKOBOM MOBEPXHOCTH 3a0MBHOM
cBau f k[la, Mo TaHHBIM 30HIMPOBAHUS TPYHTA B PACCMATPUBAEMOM TOUKE CIICIYET OMPEICIIATh:

a) Mpy MPUMEHEHUH 30H10B TuMa | - mo dpopmye

f = ofs; (7.27)
0) npu nmpumeHeHuu 308708 THNA |l wim 11 - mo hopmyne
- w (7.28)

rae B2, Pi - koadduueHTs!, MpUHUMaeMbIe 1o Tadiuie 7.16;
fs - cpemmee 3HaueHWE COMPOTHMBICHHWS TPYHTa Ha OOKOBOM IOBEPXHOCTH 30H1Aa, Klla,



ompezaesieMoe Kak 4aCTHOE OT JCJICHUsI N3MEPEHHOTO OOIIEr0 COMPOTHUBIICHUS TPYHTa Ha OOKOBOM
HOBEPXHOCTHU 30H/A Ha IUIOMIAJ[b €ro OOKOBOH IMOBEPXHOCTH B MpEEiIaX OT MOBEPXHOCTH IPYHTa B
TOYKE 30HIUPOBAHUS JI0 YPOBHSI PaCIIOIOKECHUSI HUYKHETO KOHIIa CBall B BHIOPAHHOM HECYIIIEM CJIOE;
fsi - cpeaHee conmpoTHBIEHNE I-I'0O €105 pyHTa HAa OOKOBOM MOBEpXHOCTH 30H1a, KIa;
hi - TonmmHa i-ro cios rpyHTa, M.

Tabmuma 7.16

Koaddunuent nepexona ot s x Rs, B1 Koo dmiment Koadpdunment
. Cpennee nepexopa ot fsi x f s
Cpennee JUI BAHTOBBIX CBail pu nepexoza or fs k f s
3HaYCHHE 3on1a tana |l wonm 11,
3HaYCHUE VTS Harpyske 3ouzAa Trma |, B2 _
COMPOTUBJICHUS Bis
COIPOTHUBJICHUS | 3a0MBHBIX
. rpynra fs, fs, Ipu Ipu Ipu Ipu
rpyHTa s, klla cBall | aroweH . I
11IeH | BBIIepPTrUBaoLIeh klla MECYAHBIX | ITIMHUCTBIX | IECUAHBIX | [THHACTBIX
IpyHTax | rpyHTax | rpyHrax | rpyHTax
<1000 0,90 0,50 0,40 <20 2,40 1,50 0,75 1,00
2500 0,80 0,45 0,38 40 1,65 1,00 0,60 0,75
5000 0,65 0,32 0,27 60 1,20 0,75 0,55 0,60
7500 0,55 0,26 0,22 80 1,00 0,60 0,50 0,45
10 000 0,45 0,23 0,19 100 0,85 0,50 0,45 0,40
15 000 0,35 - - > 120 0,75 0,40 0,40 0,30
20 000 0,30 - - - - - - -
> 30000 0,20 - - - - - - -

[Ipumeuanue - [lnd BUHTOBBIX CBail B NECYaHBIX IPyHTaX, HACHIILICHHBIX BOJOW, 3HaYeHUs Kod(pduuueHTta 1
JIOJDKHBI OBITH YMEHBIIECHBI B JIBa pa3a.

7.3.11 Hecymyro cmocoOHOCT, BHHTOBOM CBaW, paboTaromeid Ha CKUMAOUyI0 U
BBIJICPTUBAIOIIYIO HATPY3KH, TI0 PE3yJIbTaTaM CTaTMYECKOT'O 30HANPOBAHUS CIIEIyET ONPENeNiTh O
dbopmyne (7.18), a yacTHOE 3HAUYCHHE MPEACIBHOTO COMPOTUBIICHUS CBal B TOYKE 30HIUPOBAHUSA -
no ¢opmyne (7.25), rae riiyOMHa MPUHUMAETCS YMEHBIICHHOM Ha 3HAUYEHHUE JHaMeTpa JIOMACTH.
IIpenensHOE COMPOTHBIIEHUE IPYHTA MMOA (HA[T) JONACThIO CBaU 110 JaHHBIM 30HUPOBAHUS TPYHTA B
paccMaTpuBaeMOi TOUYKE CIIEAYeT onpeaesits no gpopmyie (7.26). B atom ciaydae B1 - koappummenT,
IPUHUMAEMBbIH 110 Tabauie 7.16 B 3aBUCUMOCTH OT CPEIHETO 3HAYCHMSI CONPOTUBIICHUS TPYHTA MO
HAaKOHEYHHKOM 30HJa B pabodell 30He, NMpUHUMAaeMOW paBHON nuamerpy nomnactu. CpenHee
3Ha4YeHHUE MPEJIeIbHOTO COMPOTHBIIEHHS IPyHTa Ha OOKOBOI IOBEPXHOCTHU CTBOJIA BUHTOBOI CBau MO
JaHHBIM 30HAMPOBAHUS TPYHTA B pacCCMaTPUBAEMOMN TOYKE CIIEAYET ONpPEAesTh o Gpopmyie (7.27)
nm (7.28).

7.3.12 [l GypoBoii cBau, yCTpauBaeMoii B COOTBETCTBUU ¢ 6.5 a 1 paboTaroleil Ha COKUMAIOIIYIO
HarpysKy, HECyIIYyI0 CITOCOOHOCTh CBau B TOUKE 30HAMpOBaHus Fqu, KH, momyckaercs onieHuBaTh 6€3
UCTIOJBb30BAHUS JTAHHBIX O CONPOTUBJICHWU TPyHTAa HAa My(Te TPEHHS YCTAaHOBKU CTATHUECKOTO
30H/IMPOBAHUs, HA OCHOBAaHUU pacueTa 1o popmyie

Fau = RA + uXycfihi, (7.29)

rae R - pacueTHoe compoTHBIIEHUE IPyHTA IO HUKHUM KOHIIOM cBa, klla, mpuHMMaemMoe 1o
tabnune 7.17 B 3aBUCUMOCTH OT CpPEIHEro CONpPOTHBIIEHUS KOHyca 30HHAA (c, klla, Ha ydacTke,
PacIoyioKEHHOM B Mpe/ieax OJHOrO AUaMeTpa BbIIIE U 10 JBYX TUaMETPOB HUXKE IOJOLIBBI CBAH;

A - oAb MOONIBE CBAM, M2,

fi - cpeHee 3HaUeHHE PACUETHOTO CONMPOTUBIICHHS TPYHTA Ha OOKOBOW MOBEPXHOCTH cBau, Klla,
Ha pacyeTHOM yyacTke hj, cBam, ompejenseMoe MO AaHHBIM 30HIUPOBAHUS B COOTBETCTBHH C
Tadnuuen 7.17;

hi - TonmmHa i-ro ci10s rpyHTa, KOTOpas JOJbKHA MPUHUMAThCS He Ooee 2 M;

Vet - K03 PULIMEHT, 3aBUCSIIUI OT TEXHOJIOTUU U3TOTOBJIEHUS CBaU U IIPUHUMAEMBIH:

a) IpHU CBasiX, 0ETOHUPYEMBIX HACyX0, paBHBIM 1;

0) npu OETOHMPOBAHUU MO BOAOH, MOJA INIMHUCTBIM PacTBOPOM, a TaKXke MPH HCIOJIb30BaHUU
o0caTHBIX MHBEHTApHBIX TPYO paBHbIM 0,7.

7.3.13 Hecymyio cocobnocts Fq kH, cBait mo pesynbratam ux pacuetoB mo ¢opmyite (7.29),




OCHOBAaHHOM Ha JTaHHBIX CTaTUYECKOTO 30HAMPOBAHUS KOHYCOM, CIEAYET ONpPENEATh KaK CpeaHee
3HAYCHUE U3 YACTHBIX 3HAYeHMH Fu U BceX TOYEK 30HMPOBAHUS.

7.3.14 VYwuurtbiBas OoJibIIME HArpy3KH, IeperaBaeMble Ha OypoBbIE CBau, PEKOMEHIYETCS
napajuieNIbHO C PACYETOM HECyIlel CIOCOOHOCTH CBaM MO pe3ysbTaTaM CTaTUYECKOr0 30HIUPOBAHUS
MIPOBECTH pacyeT B COOTBETCTBUH C moApazzenoM 7.2. [Ipu pacxoxkaeHuAX B MOTYYEHHBIX 3HAUEHUSIX
Hecylel cnocoOHOCTH cBaii 6osee 25 % ciaeayeT BBIMOJIHUTh CTATUUECKUE UCTIBITAHUS CBaM.

Tabmauua 7.17

Cpennee 3HaUEHHE PACUETHOTO
PacueTHOE CONPOTHBIICHNE IPYHTA TIOA N
CormpoTuBieHIE KOHYyCa 9 COIPOTHUBJICHHSI HA OOKOBOH OBEPXHOCTH
HIDKHUM KOHIIOM OypoBoii cBau R, kIla
30H1a (c KI1a csau fj, xI1a
Iecku I'muHKCTBIE TPYHTHI ITecku I'muHMCTBIE TPYHTHI
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 -

Ilpumevanus

1 3nauenus R u fi 11 IpOMEKYTOUHBIX 3HAYEHUH (c. ONPEAEISAIOT HHTEPIIOJIALMEN.

2 IpuBenennsie B Tabauie 3Hadenus R u fi, orHOCcsATCS K OypOoBBIM cBassM auameTpoM 600-1200 MM, Orpy>KeHHBIM
B TPYHT HE MeHee 4eM Ha 5 M. IIpi BO3MOKHOCTH BO3HHKHOBEHHS Ha OOKOBOW MOBEPXHOCTH CBAaW OTPUIATEIHHOTO
TpeHust 3HaYeHus i IU1s ocemarommx CI0eB MPUHIMAIOT CO 3HAKOM «MHHYCY.

3 Ilpu npunsTeix B Tabnuie 3HaueHusx R u fi, ocagka cBau mpu cootBercTBytolieii Harpy3ke Fy He mpeBbiiaeT
0,03d.

7.3.15 Tlpu HaIMUKMM HA TTONIAAKE JAHHBIX UCIIBITAHWA CTATUYECKON HArpy3KOM Ha BJIaBJIMBAaHHUE
oT 3 10 5 3a0MBHBIX CBaif B OJJUHAKOBBIX T'PYHTOBBIX YCIOBHUSX, & TAK)XKE PE3Y/IHTaTOB CTATHYECKOTO
30HIMpOBaHUs (IECTh M OOJiee MUCHBITAHUWI), U €CIU PE3YNbTaThl PACYCTOB OTIUYAIOTCS MEXKITY
coboii He Oosee ueM Ha 25 %, HecyIIyI0 CIOCOOHOCTB OIPENENAOT Mo (hopmyIie

F, = =F (7.30)
N7y

>F
rJie —+ - CpeIHEe 3HAUCHUE MPECITIHHOTO COMTPOTUBIICHHS CBaH,
n

Ygs - KOOPOUIIMEHT HAJICKHOCTH TI0 TPYHTY, ONPEAEIIeMbIid IO pe3yabTaTaM 30HIWPOBAHUS IO
bopmyie
Yos = 1+ Vs, (7.31)

rae Vs - kodpummeHT BapualMd YaCTHBIX 3HAYCHHWM MPENeIbHOTO COMPOTHUBIICHUS CBaW,
pacCUMTAHHBIX MO TAHHBIM 30HAMpPOBaHusl, onpenensemsiii mo OCT 20522.

7.4 Pacyer cBail, cBalilHbIX M KOMOMHHMPOBAHHBIX CBAWHO-IUIUTHBIX (PYHIAMEHTOB IO
aegopmanusam

7.4.1 PacueT ocagok cBaitHBIX ()yHAMEHTOB (pacyeT 1o BTOPOM IPYyIIe MPeAeTbHBIX COCTOSHUIN)
JIOTTYCKAETCsl BBIMOJIHATH C UCTIOJIb30BAaHUEM PACUETHBIX CXE€M, OCHOBAHHBIX HAa MOJENIU IPyHTa Kak
JTHHEHHO-1eGopMUpyeMol cpelibl, TP 0053aTEIBHOM BIITOTHEHUH YCIoBUS (7.2).

Ocanka OIMHOYHOM BUCSYEH CBal PACCUUTHIBACTCS B COOTBETCTBUU C /.4.2 1 7.4.3.

Ocanka Mano#t rpynimsl (7 < 25) BUCSYNX CBail (CBATHOTO KyCTa) paCCUUTHIBACTCS B COOTBETCTBUU
c 7.4.4 n 7.4.5 mo MeToAMKE, YUUTHIBAIOIIECH B3aMMHOE BIIUSHHUE CBail B KYCTE.

Ocanka OONBIION TPYNIbl BHUCSYMX CBail (CBalHOTO TIOJNSI) MOXET OBITh OmpeneieHa ¢
MCIOJIb30BAaHUEM MOJIENIU YCIOBHOTO ()yHIaMEHTa Ha €CTECTBEHHOM OCHOBAHUU B COOTBETCTBUU C
7.4.6-7.4.9.




Ocanxy KOMOMHHPOBAHHBIX CBAHO-IUIUTHBIX ()YHIAMEHTOB PEKOMEHYETCsl PacCUMTHIBAThH IO
7.4.10-7.4.14.

[Tonmy4yeHHble pacyeToM 3HAuYCHHsI OCAJOK CBaHOro (yHIaMEHTa HE IOJDKHBI IPEBBIIIATH
peaCeIbHBIX 3HAYCHHMIA 10 ycaoBuio (7.4).

Pacuer cBaii mo nedopmanusiM Ha COBMECTHOE JISHCTBHE BEPTUKAIBHOM U TOPU3OHTAIIBHOM CHIT U
MOMEHTA CJIEYET BBIIOJIHATh B COOTBETCTBHUHU C IPUJIOKEHHUEM B.

[Tpu HagyexameM OOOCHOBAaHUU JOIYCKAETCS MPOHW3BOAUTH pacdyeThl JedopMariuii CBaifHBIX
(GyHI1aMEHTOB B HEJTMHEHHOM MOCTAaHOBKE C MCIIOJIb30BAaHUEM alpOOUPOBAHHBIX MOJIETEeH TpPyHTa U
YUCJIEHHBIX METOJIOB pacyera.

Pacuem ocaoku oounounoi ceau

7.4.2 Pacder ocaqku OJMHOYHBIX CBaii, MpOpPE3aloLINX CIIOH rpyHTa ¢ MoayiieM casura Gi, Mlla,
kod(pdurmentom IlyaccoHa Vi W ommparmImmMXcs Ha TPYHT, PacCMATPUBAEMBIM Kak JIMHEWHO-
negopMupyemMoe HOJIYIMPOCTPAHCTBO, XapakTepusyemoe moayiem ciasura Gz u ko3¢ ¢uireHTom
[lyaccona V2 nmomyckaercs MpPOM3BOAMTH IMPU BBINOJIHEHUUM TpeOOBAHUU mojpaszziena /.2 U mpu
yenosu |/d > G1l/Gad > 1 (rme | - nnuna cBay, M, d - HapyKHBII JHAMETP MOMEPEYHOTO CEUCHHUSI
CTBOJIa CBaM, M) 110 hopMyiam:

a) JUIsl ONMHOYHOW BUCSYCH CBau 0€3 YITUPEHUS TISTHI

N
s=p— (7.32)
G,
rae N - BepTukanpHas Harpys3ka, rnepeaaBaeMast Ha csaro, MH;
B - ko3 dumenT, onpeaensieMslii mo Gopmyine
A X
3nech B = 0,17In(kvG1l/G2d) - koaddumment, COOTBETCTBYIONIMI aOCOTIOTHO KeCTKO# cBae (EA
= oo);
o' = 0,17In(kval/d) - Tor ke xoO3dduUIMEHT T caydas OJHOPOJHOTO OCHOBAaHHUS C

xapakrepuctukamu Gi u Vi;
x = EA/G11? - oTHOCHTEbHAS KECTKOCTh CBAH
EA - )xecTKOCTh CTBOJIA cBau Ha cxkatue, MH;
A1 - TapaMeTp, XapaKTePU3YIOIIUI YBETHUCHHE OCAKU 33 CUET CHKATHS CTBOJIA U ONIPEIEIISIEMbIN
o hopmyne
2,1213/4

L A 7.34
AT 212, (7.34)

kv, kv1 - KO3 purmenTsI, onpeaessieMbie mo Gopmyiie
ky = 2,82 -3,78v + 2,182 (7.35)

COOTBETCTBEHHO Ipu V = (V1 + V2)/2 m ipu V = V1
0) [UIs1 ONMHOYHOM CBa C YIIMPEHHUEM IISITHI HITH CBaU-CTONKH

0,22N NI
s= +

_ NI (7.36)
G,d, EA

rae dp - AuaMeTp yIMpeHust CBau.

Pacuer ocaakum oamHOUYHON OypOHAOWMBHOW cBaM B OWIMHEHHOW IOCTAHOBKE JIs pacdera
OJTHOCBAMHBIX (DYHITAMEHTOB CM. B PUIIOKEHUH [,

(Oneuatrka. Monb 2011 1.)

7.4.3 Xapakrepuctuku G1 ¥ Vi IPUHUMAIOTCS OCPETHEHHBIMU JJIsI BCEX CJIOEB IPYHTA B MIpeenax
ryOuHBI Morpyxenus cBau, a G2 u vz - B ipeaenax 0,51, r.e. na rimyounax ot | 1o 1,51 o Bepxa cBaid,
IpU YCIIOBUHU, YTO TMOJ HWXHUMH KOHIIAMU CBalf OTCYTCTBYIOT TJIHHUCTBIC TPYHTHI TEKydeu



KOHCHCTEHIIMH, OPTaHOMHUHEPAIbHBIC U OPTaHHUUECKUE TPYHTHI.
Monyis casura rpyaTa G = Eo/2(1 + V) momyckaercs npunumarhb paBHbIM 0,4Eo, a koaddurinent
kv paBabIM 2,0 (TIe Eo - Mmoaynp obieli nedhopmarum).
Pacuernsrii tuamerp d U1 CBaii HEKPYTJIOTO CEYEHHUs, B YACTHOCTH CTaHIAPTHBIX 3a0MBHBIX CBaii
3aBOJICKOT'O M3TOTOBJICHUS, BBIYUCIISICTCS 110 (OpMyIIe

d= \/E (7.37)
T

riae A - naoua s NoNepeyHoro Ce4eHus CBau.
Pacuem ocaoku ceaiinozo Kycma

7.4.4 Tlpm pacyeTe OCaJOK TPYIIBl CBAali HEOOXOJMMO YYUTBHIBATH WX B3aMMHOE BIIHSHHE.
JlonoJHHUTENbHAs OCa/ika CBaM, HAXOJIIEHCS Ha PACCTOAHUU a (PacCTOSHUE U3MEPSETCS MEXITY
OCSIMU CBaii) OT CBaM, K KOTOpO# mpriiokeHa Harpy3ka N, paBHa

N
S, =0—, 7.38
ad Gll ( )
TIE
0,17|nk"—l emuﬂ>l;
G,a 2G,a
S= ol (7.39)
0 eciu ——<1
,a

7.4.5 Pacuer ocaaku I-if cBaM B TPYIIIEC W3 1 CBail IPHU M3BECTHOM PACIPEICIICHUH HArpy30K
MEXTy CBasIMU MPOU3BOAUTCS MO Popmysie

N .
s =s(N;)+>.5; ar (7.40)
J# 1

rae S(N) - ocanka omMHOYHOM CBaw, onpeaensemas mo gpopmyie (7.32);

dij - K03 HUIMEHTHI, paccunuThiBaeMble 1o popmyiie (7.39) B 3aBUCUMOCTH OT PACCTOSHUS MEXKIY
I-ii 1 j-i cBasIMH;

N;j - Harpy3ka Ha J-fo CBalo.

B cnywae xornma pacnpeneneHne Harpy3Kd MEXIy CBasiMH Hen3BecTHO, ¢opmyina (7.40) moxer
UCTOJB30BAThCS ISl pacyera B3aMMOJEHCTBHS CBaifHOro ¢yHaaMeHTa ¢ HaA(yHIaMEHTHOM
KOHCTpyKIuen. [Ipu 3ToM yno0HO UCTIOIb30BaTh METOT CHUJI CTPOUTEIHLHON MEXaHHKH.

B3aumMHoe BiusiHME 0CaJOK KYCTOB CBaii CII€yeT YUUTHIBATH METO/IOM YTJIOBBIX TOYEK.

Pacuem ocadku ceaithozo gpynoamenma Kak ycio6noz2o gpynoamenma
7.4.6 Ocanka GombIIepa3MepHOro CBaiHOTO (pyHAaMEeHTa (CBAfHOTO TOJIsl) MOACYUTHIBACTCS TIO
bopmyne
S = Sef + ASp + ASc, (7.41)
TJIC Sef - OCaJKa yCIOBHOTO (DyHIaMEHTa;
ASp - NOMOJHUTENBHAS OCa/iKa 3a CUET MPOJABIMBAHUS CBail HA ypOBHE IMOJIOUIBHI YCIOBHOIO
¢byHnameHnTa;

ASc - TOTIOJTHUTENbHAS 0CAJIKa 3a CUET CKATHUS CTBOJIA CBAA.
7.4.7 I'paru1isl ycIoBHOTO pyHIaMeHTa (CM. PUCYHOK 1) ompenensitoT CiaeayomumM 00pa3om:
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Pucynox 1 - Onpenenenne rpaHuIl YCJIOBHOTO (yHIAMEHTA IPU pacdyeTe 0CaaKH CBaWHBIX (yHAaMEHTOB

CHHU3Y - INTOCKOCTBIO Ab, nmpoxosiieil yepe3 HUKHUE KOHIIbI CBaii;

c OOKOB - BepTUKaNbHBIMH IIocKocTAMU AB u BI', orcrosmmMu or oceil kpallHHX psIoB
BEPTUKAJIBHBIX CBail Ha paccrostuuu 0,5 1rara cBait (pucyHok 1, a), Ho He 6omee 2d (d - tnamerp niam
CTOpPOHA IONEPEYHOI0 CEYEHHUs CBau), a MPU HAIWYMM HAKIOHHBIX CBAl - MPOXOASAIIMMHU Yepe3
HIDKHUE KOHIIBI 3THX CBail (PUCYHOK 1, 0);

CBEpXY - IOBEPXHOCTHIO INIAHUPOBKU IrpyHTa Bl

Pacuer ocagku ycnoBHOro ¢yHIaMeHTa MPOU3BOAAT METOJOM IOCIOMHOIO CYMMHpPOBaHUS
nedopmaruii  TUHEHHO-IePOPMUPYEMOTO OCHOBAHMUSA C YCJIOBHBIM OIpaHHYEHHEM CXKMMaeMOU
tonu (cm. CII 22.13330). BepTukanbHOoe HOpMalbHOE HANpPSIKEHUE Ggzp, OIpenesoniee
nepopManuu U TIyOMHY CKMMAaeMON TOJIIM, MOACYUTHIBAETCA TOJIBKO OT JEHCTBUS HArpys3KH,
MPUIIOKEHHOM K CBaiiHOMY (yHJJAMEHTY, T.€. BeC TpyHTa B Mpeiesax yCIOBHOTO (yHIaMeHTa He
yuuTbIBaeTcs. HadyanbHble HANPSHKEHUS Gz, ONPENEISIOTCS C YYETOM OTPBIBKHA KOTJIOBAHA.

Bo3MokeH Takke TpeXMEpHBI UHWCIEHHBI pacueT OcCaJKh YCIOBHOTO (yHIaMEHTa Kak
AHU30TPOMHOTO MAacCHBa C YYE€TOM €ro KOHEYHOW >KECTKOCTH Ha CABUT 10 BEPTHKAJIbHBIM
IJIOCKOCTSIM.

IIpumeuanune - Ilpu pacyere OCHOBaHHWI ONOP MOCTOB YCIOBHBIH (PyHIaMEHT MAOIyCcKaeTcs NPHUHUMATH
OTpaHMYCHHBIM C OOKOB BEPTUKAJIBHBIMH IUIOCKOCTIMH AB u BI, oTcTOSsIIIMMH OT Hapy>XHbIX KpalHHX pSIOB
BEPTHUKAIIBHBIX CBail Ha paccTosiauu h (9o nf4).

7.4.8 BennuuHa ocaiku IpoJIaBIMBaHus ASp 3aBUCHUT OT 11ara cBail B CBalfHOM I10JI€, IPUYEM L1ar
MOKeT ObITh HepeMEeHHbIM. Pacder ciefyeT BBINOJIHATh NMPUMEHUTENIBHO K LMIMHIPUUECKOMY
o0beMy (siueiike), B mpeenax KOTOPOro BCe TOUKU HaXOATCs OJIMKE K OCH IaHHOU CBau, 4YeM K OCSIM
OCTJIBHBIX CBail (3TO HE OTHOCUTCS K KpallHUM cBasiM). [liomase ropu3oHTaIBHOIO MONEPEUHOTO
cedeHus sueiiku paBHa @2, TJie @ - ar cBaiHOro 10 B OKPECTHOCTH JaHHOI cBau. [pyHT B 06beMe
STYEHKM JIeUTCSl Ha JIBE OJHOPOJAHBIC YAacTH: B MpeAenax UIMHBI cBam | ¢ Momynem oOmeit
nepopmaruu E1 u kKodp(UIMEHTOM TOMEepedHoi nedopManuu Vi, a HUKE - ¢ aHAIOTUYHBIMU
napameTrpamu E> u Vz. (B o0miem cirydae HEOTHOPOIHOTO 1O TITyOMHE OCHOBAHUS ATH NapameTphbl
MOJTy4aroTCs OcpeiHeHreM, cM. 7.4.3 U pUCYHOK 2.)
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Pucynoxk 2 - PacueTHast cxeMa METOIa STICHKH

Buemnsis Harpyska Ha siueliky coctasisier P = pQ. B ciiyyae ognopoHoro ocHoBanust (E1 = E,
V1 = V2) ocajJka mpoJaBiIvBaHMs paBHA
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7.4.9 Ocazky 3a cueT cKaTHs CTBOJIA JOITYCKAETCs ONPEAEIIATh 0 (popMyIie
o (L)) (7.45)

‘ EA
Pacuem KomoOUHUPOBAHHO20 CBAIIHO-NIAUMHO20 PyHOAMeHma

7.4.10 KomOunupoBauusiii cBaitHo-minTHEIN (KCII) dyHaameHT, coueTarommii COMpOTUBIICHUE
CBal M TUINTHI, JOJDKEH HPUMEHATHCA JUIsl yYMEHbIIEHUS OOIIed M HEepaBHOMEPHOW OCaJIKu
COOpYKeHHH. JIomyCTUMBI IPOEKTHBIE PEILICHHsI KaK C IEPEMEHHBIM B IUIaHE LIaroM CBai, Tak U ¢
MIOCTOSTHHBIM LIaroM.

7.4.11 bonbiiepazMepHble CBalHBIE KYCThI U TIOJISI CBall B ClIy4yae, €CJIM UX OCHOBAHHE CIIOKEHO
MIECKOM CpeJHEeH IUIOTHOCTH M IUIOTHBIMM, a TaKKe TIJMHUCTBIMU TPYHTaMHM C IIOKa3aTejaeM
TekyuecTr HIXKe | < 0,5, MOTyT OBITH 3aITPOEKTUPOBAHBI KOMOMHUPOBAHHBIMU CBaHO-TUIUTHBIMHU.
ITpu onupanun GpyHIaMEHTOB U3 CBaid, 00bETMHEHHBIX POCTBEPKOM, Ha CKaJIbHBIE U MOITYCKaJIbHbIE
TPYHTBI UX CIIEAYET PACCUMTHIBATh KaK YHCTO CBalfHbIC (PyHIaMEHTHI, O3 yueTa rnepesayn Harpy3ku
Ha OCHOBaHUE (DyH/IaMEHTHOMH IJIUTHI.

7.4.12 PacueT KOMOMHHPOBAHHOT'O CBAHHO-TIJIUTHOTO (DYH/ITAMEHTA JI0JKEH BKIIIOYATh:

OIpEJICJICHUE YCUIIUI B 3JIEMEHTAaX KOHCTPYKTHBHOM CHUCTEMBI (B PAJOBBIX M KpallHHX CBasX, a
TaKXe B IUINTE POCTBEPKA);



OIIpe/IeNICHUE NEPEMEILIEHUN KOHCTPYKTUBHOM CUCTEMBI B LIEJIOM U €€ OTAEIBHBIX JJIEMEHTOB;

OIpeJIeJIEHUE 10JIeH Harpy3Ku, BOCIIPUHIUMAEMBIX CBAsIMU U OOBEIUHSAIOIEH UX MIIUTOM.

7.4.13 Bwi6op mumnHbl cBaif U ux mar B coctaBe KCII nmpousBoauTcs Ha OCHOBaHUM pacyera 1o
nedopmanusam ¢ o0ecreuyeHreM JOMyCTUMON BETMYUHBI 0Ca/10K, KPEHOB U OTHOCUTEIBHOM Pa3HOCTH
0CaJIOK BO3BOJAMMOT0 coopyxeHus B coorBercTBuu ¢ CII22.13330.

7.4.14 Bennunna cxumaeMoit Tommu H mipu onpeneneHnn ocagki KOMOMHUPOBAHHOTO CBaitHO-
wmtHoro (KCII) ¢yHmamenta AoDKHA OMNpENeNsaThCs Kak JUIs YCIOBHOTO (yHIaMeHTa B
COOTBETCTBUH C peKOMeHaanusImMu 7.4.7.

7.4.15. Pacyer cBafHO-TIIIMTHOTO (DyHIAMEHTa MOXKET OCYLIECTBIATHCS KaK IUIMTHI Ha YIIPYroM
OCHOBAHHUU C UCIIOJIb30BaHUEM IIEPEMEHHOTI0 B IUIaHEe KO3 PHULIMEHTa ynpyroro ormnopa rpysra. [lpu
3TOM CpeJHSs BEMUMHA YIIPYroro OTIopa rpyHTa MOXKET ObITh Ha3Hau€Ha KaK HEMOCPECTBEHHO U3
IIPOCTPAHCTBEHHOT'O HEJIMHEHHOTO pacueTa, TaK U IIyTeM PEIIEHUS] OCECUMMETPUYHON 3a1a4M JUIs
SYCHKH, BKIIOYAIONIEH CBal0 M OKPYXKAIOIUH ee MaccuB TpyHTa (pucyHok 2). IIpum HazHaueHUH
BEIMYMHBI KO3 (UIMEHTa YIPYroro OoTnopa B KPaeBbIX 30HAaX U JPYI'MX MeCTaxX KOHLIEHTpAILUH
HaNpsOKEHUH  CJelyeT YYWUTBHIBaTh IPOCTPAHCTBEHHYIO pabory ¢QyHnamentoB. [lnanoBoe
pacnpeielieHue >KECTKOCTHBIX XapaKTEPUCTHK B 3TOM Cllydae OINpEACNAeTCs Ha OCHOBaHUH
YHCJIEHHOI0 MOJEINPOBAHUS C UCIIOJIb30BAHUEM T€OTEXHUYECKUX TPOIPaMM MIIM MHBIX PELIEHUM.

7.4.16 Ilpu mpoBeACHUY MPEIBAPUTEIHHBIX PACUETOB OCATKH Sicn CBAWHO-TUTUTHOTO (yHIaMEHTa
CIIEyeT YYWUTHIBATh, YTO €€ BEIMYMHA HE MOXKET INPEBBICUTH OCAJAKH IUTUTHOTO (yHIaMEHTa,
onpeaeneHHon B cooTBeTcTBUM ¢ MeToaukoi CII 22.13330, u oka3aTbCsi MEHEE OCAIKH CBAHOIO
¢byHIamMeHTa, MOJy4YeHHOH 110 CXeMe YCIOBHOTO (PyH/IaMeHTa.

7.5 Oco0eHHOCTH NPOEKTHPOBAHUS O00JbIIIEPa3sMEPHbIX KYCTOB M MOJIell CBail M NJIMT
pocTBepKa

7.5.1 PacyeT KOHCTPYKTHBHON CHCTEMBI «CBalHOE OCHOBaHHWE - M3rHbOaeMas TUIMTa -BEpXHEE
CTpoeHue» B OOIIeM cCilydae CleyeT MPOU3BOIUTH B MPOCTPAHCTBEHHOM MMOCTAHOBKE C Y4ETOM
COBMECTHOM pabOThl HAJA3EMHBIX M TIOJI3EMHBIX KOHCTPYKIIUN 37]aHUH, CBaHBIX ()YHIAMEHTOB U UX
ocHoBaHus. OmnpenerneHne BHYTPEHHUX YCUJIMM B CBasX W IUIMTE POCTBEpPKA CIEAYET BBINOJHATH
YHCIIEHHBIMUA MeTofamMu Ha DBM c ucnonb3oBaHreM anpoOUpPOBaHHBIX MPOrpaMM, OMHCHIBAIOIIUX
TaKO€ B3aUMO/JICUCTBHUE.

7.5.2 Tlpm pacuere OoJsbIlIepa3MEPHBIX CBaWHBIX  (GYHAAMEHTOB  JAehOpMAIlMOHHBIC
XapaKTepUCTUKU MaTepualia CBail, pocTBepka U HaA(DyHIAMEHTHBIX KOHCTPYKIIUH JOMycKaeTcs
CUMTATh YIPYTHUMH, OTPAHUYMBAS PACUETHBIC YCHIINS MpeIeIaMu JMHENHON IPOMOPLHMOHAIBHOCTH.
MexaHuyeckoe TMOBEIECHHE TpPyHTa [OJDKHO MPEUMYIIECTBEHHO OIUCHIBATHCS HETUHEHHBIMU
MOJEIISIMHU.

7.5.3 Mexanuueckasi paboTa rpyHTa IpU ONpe/eIeHUH BHYTPEHHUX YCUJIMM B CBasX B COCTaBe
0oJbIIepa3MepHbIX CBAWHBIX (PYHAAMEHTOB NMPEUMYLIECTBEHHO JIOJKHA OMUCHIBATHCS MOJEISAMU,
WCIONB3YIOUMMU  XapaKTEPUCTHUKUA TPYHTA, OMNpPENEJEHUE KOTOPbIX  PErjlaMeHTUPOBAHO
nericteytomuMu ['OCT. C 1ienpio BRISIBICHUS 0COOCHHOCTEH MEXaHHMYEeCKOW paboOThl GyHIaMEHTOB
U HAA3EMHBIX KOHCTPYKIHMHA B OTIENBHBIX CIy4asX MOTYT TPHUMEHSTHCS OoJiee CIOXKHBIC
YOPYTOIUIACTUYECKUE MOJEIIH, YYUTHIBAIOIIME YIIPOUHEHHUE U Pa3ylPOYHEHUE TPYHTOB, TUIATAHCUIO
u ap. (MHOromapaMeTpU4YecKue YIPYrormiacTUYecKhue MoJenu). BOo3MOXKHOCTh BBIOOpa TaKoOM
MOJENIM JOJKHA ONPENEIAThCA IOJTHOTOM HMHKEHEPHO-TEOJOTMYECKUX H3BICKAHUH M YPOBHEM
OTBETCTBEHHOCTHM  NIPOEKTHUPYEMBIX  coopyxeHud. Ilpu  mpoBegeHMum  pacueToB 1O
MHOTONapaMeTPUYECKUM YIPYTOIUIACTUYECKUM MOJIEIsIM B COCTaBe IMPOEKTa HEO0OXOAUMO
MIPOBOJIUTH COTIOCTABJICHHE PE3YIHTATOB pacyeTa M0 PA3IUYHBIM MOJICIISIM U YUUTHIBATH BOZMOXKHOE
YBEJIMYEHUE BHYTPEHHUX YCHIIMM 1711 BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB.

7.5.4 Tlpu mOCTpOCHUH PACUETHON MOJIEIH OCHOBAHUS JOJIKHBI ObITh Ha3HAUYEHBI HEOOXOIMMbBIC
rabapuThl pacueTHO 00JaCTH UM KOHQUTypalus KOHEUHO-3JEMEHTHON WM KOHEYHO-Pa3HOCTHOM
pa36uBku. Pazmepsl 001acT OCHOBAaHUS, PUMBIKAOIEH K CBAafHOMY (DYHIIAMEHTY U YYUTHIBAEMOM
IIpU pacyeTe CBaHOTO OCHOBAHUS, JTOJDKHBI OOECHEeUrBaTh OTCYTCTBHE CYHIECTBEHHOI'O BIIMSHMUS
IPAaHUYHBIX YCIOBHI Ha pe3yJabTaThl paCYETOB.



7.5.5 Ilpu mpoBeaeHHWH pacueToB (YHIAMEHTOB CJEIYeT Y4YHTHIBaTh BIHMSHHE YCTPOICTBa
KOTJIOBaHa, €0 OrpaKAAOIINX KOHCTPYKIIHM, TOCIe10BaTEIbHOCTH BO3BEIeHUsI OJIOKOB, YacTel U
ouepeiell COOpyKEHHUsI, HEOJTHOPOAHOCTH B I€0JIOTHYECKOM CTPOEHUHU.

7.5.6 PacueTrHas Mozenb OoNbIIepa3MEPHBIX KYCTOB M TOJICH CBail JOHKHA CTPOMTHCS TaKUM
o0pa3oMm, 4YTOOBI coJep)KaTh MOTPEIIHOCTh B CTOPOHY 3araca HaJEeXKHOCTH MPOEKTUPYEMBIX
(GyHIIaMEHTHBIX U HaJ3eMHBIX KOHCTpyKUuH. Ecnu 3apaHee Takas MOTpENIHOCTh HE MOXET OBITh
orpeJiesieHa, HEOOXOIUMO TMPOBEACHHWE YTOUHSIOUIMX pacyeToB U ONpeAeiieHHe Hauboee
HEONaronpuATHBIX BO3JEHCTBUI Ha KOHCTPYKIMHU. Takke CcleAyeT YYMUThIBaTh BO3MOXKHBIE
HEOIPEICIIEHHOCTH, CBSI3aHHBIE C HA3HAYEHNEM PacyeTHOM MOJIENId U BBIOOPOM Jie(hOpMALIMOHHBIX U
MIPOYHOCTHBIX MOKa3zaTeie TpyHTOB OCHOBaHUS. JlJii 3TOro mpu MPOBEIECHUU KOMIIBIOTEPHBIX
pacueToB OOJNbIIEPAa3MEPHBIX TPYII CBAall M CBAHHO-TUIMTHBIX (YHIAMEHTOB PEKOMEHIYETCS
MIPOBOAUTH COMOCTABJICHHE OTHAEIbHBIX PE3yJNbTAaTOB pacuera 3JIEMEHTOB PACUETHOM CXEMbI C
QHATUTUYECKUMHU PEILICHUSMH, BBITIOJHITH COMOCTABUTEIbHBIE WM albTEPHATUBHBIE PACUYETHI IO
Pa3IMYHBIM T'€OTEXHUYECKUM MPOTrPaAMMaM.

7.5.7 Tlpu pacyerax, HCHOJB3YIOMUX ISl KaKAOTO I-r0 CIIOS TPYHTA TOJBKO CTaHIAPTHBIC
nedopmanmonnsie mapameTpsl rpyHToB (Ei - Momynb gedopmaiiuu i-ro Cjiosi TpyHTa MO BETBH
MEPBUYHOTO Harpyxeuus, Eei - mMomynb nedopmaruu i-ro ciios TpyHTa MO BETBH BTOPHYHOTO
Harpy»xeHus u Vi - koad¢umpent [Tyaccona i-ro ciaos rpyHra), J0MycKaeTcs TIyOHHY pacdeTHOM
o0JlacTH Ha3HauaTh TaK >K€ KaK M IPHU pacuerax OcCaJ0K IO CXEeMe YCIOBHOTrO (yHIameHTa
nonapaznena 7.4. Ilpu mpoBeAeHHH pacdeToB IO MHOTONapaMeTpPUYECKUM MOJENsM TIyOuHa
C)KMMAeMOM TOJIH AOJKHA ONPEAEATHCS HA OCHOBAaHUH ITPOBEIEHHBIX PACYETOB.

7.5.8 Tlo pe3ymbpTaTam pacueToB AOKHA OBITH BBISBIICHA KAa4eCTBEHHAs W KOJUYCCTBEHHAs
KapTHHA TPYIIIOBOTO M KpaeBoro 3GeKToB B CBATHOM OCHOBAHUH, T.€. 0OCOOCHHOCTH PabOTHI CBAil,
HaxXOJSIIMXCS Ha pa3HbIX YYacTKax cBaiHOro mnoss. HeoOXoauMo yuuThIBaTH yBEIUYECHHE
MOJATIMBOCTU CBail, paboTalOmUX B COCTaBe CBAWHOW rpymmbl (MO, KyCTa) MO CPaBHEHHUIO C
paboToif OTMHOYHBIX CBaii, a Tak)Ke MEPEMEHHOCTh COMPOTUBIICHUS CBall M IPyHTa B 3aBUCHMOCTH
OT UX MECTOIOJIOKEHUS (KpaeBOro: YIJIOBOTO, TOPLEBOTO M IIp.; BHYTPEHHEIrO: LEHTPaJIbHOTIO,
MPOMEXYTOUHOTO U TIp.; B pa3peKEHHON WM CTYIIEHHON YacTH U IIp.) B FPYyIIIE.

7.5.9 Ilpu pacyere HaA3eMHBIX U (PYHIAMEHTHBIX KOHCTPYKIMU 3aHUH JTOIyCKaeTcs CBaifHOE
OCHOBaHHE OMNMUCHIBATh C TIOMOIIbIO JIMHEWHBIX M HEJTMHEHHBIX KOHTAKTHBIX 3JIEMEHTOB
MOAATIIMBOCTU. XapaKTEPUIYIOLIUE 3TU AJIEMEHTBl 3aBUCUMOCTH «HAarpy3ka - 0CajJKa» JJisi TOJOB
CBal M MEXKCBAaHOW TMOJOMIBBI IUIMTBI-POCTBEPKA PEKOMEHIYETCS ONPEAEsTh IyTeEM
MPOCTPAHCTBEHHOT'O pacyeTa CBaWHOTO OCHOBaHMA MO JAedopMalysM B JMANa3oHE HArpysok,
XapaKTEepU3yIOIIeM BO3MOXKHbBIE MEpenaabl pacueTHBIX PEaKIMil B TOJOBaX CBail U MEXCBAaHOTO
rpyHTa. [lomyckaercss omuChHIBaTh pabOTy HEIMHEWHBIX KOHTAKTHBIX DJIEMEHTOB IMOAATIUBOCTH
MyTeM HECKOJbKUX HUTEpallii ¢ M3MEHEHHEeM (TIepecyeToM) >KECTKOCTEeH JIMHEHHBIX KOHTAKTHBIX
JJIEMEHTOB.

7.5.10 Jlns ompeneneHus MKECTKOCTHBIX XapaKTEPUCTUK OCHOBAHMS JOMYCKAETCS 3aMEHATh
MIPOCTPAHCTBEHHBIN pacyeT CBAfHOI'O OCHOBAHUS B LIEJIOM PACYETOM €TI0 XapaKTEePHBIX ()ParMEHTOB.
[Ipy mpoBeneHUM TaKWX pacyeToB AOMYCTUMO H3THOaeMblii POCTBEPK MHPUHHUMATH a0COIIOTHO
KECTKUM.

7.5.11 KoHneHTpamuio CIBUTOBBIX AchOpMaIMii U IJIACTUYECKOE TEUEHUE TPYHTA MO TPAHUIIES
«CBasi - TPYHT» CJIEAYET OIMMUCHIBATh IYTE€M HCIOJIb30BAHUS CIICIHUATBHBIX «UHTEPPEHCHBIX»
(KOHTAKTHBIX) DJJIEMEHTOB WJIM HAJJIEKAIIEro CryIIEHUS KOHEYHO-2JIEMEHTHOW (KOHEYHO-
Pa3HOCTHOM) pa30MBKH.

7.5.12 Jlna coopyxennii | ypoBHsi orBerctBeHHOCTH (['OCT 27751) pacyeT pOCTBEPKOB
OosblIepa3MEpHBIX CBAaWHBIX (YHIAMEHTOB JOJDKEH OCYILECTBIATHCS TOJNBKO B HEIMHEHHOU
noctanoBke. [ coopykenuii Il u 11l ypoBHEl OTBETCTBEHHOCTH OMYCKAETCS BBIMOJIHATH pacueT
M3ru0aeMoro pocTBepKa € HCHOJIb30BAaHMEM MOJICNU YIPYroro OCHOBAaHUS, XapaKTEPH3yeMOro
MepEMEHHBIMU B TUIaHE KOd(h(HUIMEHTAaMU KECTKOCTH. OTH KOA(D(PHUITMEHTH HAa3HAYAIOTCSA IO
pe3yJabTaTtaM pacyeTa CBaiiHOro pyHaaMeHTa 1o fedopManusM coriaacHo noapasaeny 7.4. Ilpu stom
IpU TMPOESKTHUPOBAHUM KOHCTPYKIHMHM IIJIMTHOIO POCTBEpKa CcleAyeT BbIOMpaTh Haubosee



HeOJIaronpusATHbIE CIlydal BO3MOXKHOTO pAaCHpe/eieHUs] CONPOTHUBICHUN cBail B IuiaHe. Bribop
TOJIIIMHBI POCTBEPKA OINPEAEIIIETCS pacyeToOM Ha MPOJAaBINBaHNUE.

7.5.13 ApMupoBaHH€ IIUTHI POCTBEPKA BBIIIOJIHAETCS apMaTypHBIMU CETKaMU UJIU OTJEIbHBIMU
crepxkasimu B cootBerctBuU ¢ CII 63.13330. Ilpum sTomM HeoOXoaumasi BelIMYHWHA pabodero
apMUPOBAHMSI POCTBEPKA ONPEAEIISAETCSA M0 NEHCTBYIOIINM B €r0 CEUYEHUSAX YCUIIUAM, ONPEACIEHHBIM
COTJIACHO TPEOOBAaHUSAM HACTOSILETO pa3jena.

7.5.14 PacueTt 1o npoyHOCTH MaTepualia CTBOJIa CBail B COCTaBE CBAHO-TIMTHBIX (PyHIAMEHTOB,
OoJblIepa3MepHbIX KYCTOB M TOJEH cBail cleayeT OCYLIECTBISATh C Y4YETOM BO3MOKHOCTH
IIEpErpy3KH CBaii, 1J1 4ero pacueT cBail 10 MPOYHOCTH €€ MaTepuala CilelyeT BECTU Ha Harpy3KH, B
1,5 pa3a mpeBbIIAIONIME PACUETHYIO BEJIMYMHY YCWIMH B cBasx. [Ipu mpoBeneHMHM yKa3aHHBIX
pacyeToB CIEAYET YUUTHIBATH MECTOIIOJIOKEHUE CBall B COCTaBE ()YHIAMEHTOB.

7.5.15 BousbiiepazMepHbie KYCThl U MOJISI CBail ClIEAyeT MPOEKTHUPOBATh C YYETOM BO3MOKHOCTH
Iepelauy Harpy3Ku Ha IPYHT HETIOCPEACTBEHHO YeEPE3 MOAOUIBY IIJIUTHI POCTBEPKA, B CBSI3U C YEM B
MPOEKTE JIOJDKHBI OBITh TMPEAYCMOTPEHBl MEPONPHUATUS [0 COOTBETCTBYIONIEH MOATOTOBKE
ocHoBaHus. [Ipyu Ha3HAYEHUHU TITYOWHBI 3QJI0’KEHUS TUIMTHON YacTH CBAaHO-TUIMTHOTO (pyHIaMeHTa
HE0OXO0JIMMO YUYUTHIBATh CE30HHOE MPOMEP3aHHE IPYHTOB.

7.5.16 B mpoekte CBallHBIX M IUTUTHO-CBAWHBIX (PYHAAMEHTOB COOPYKEHHMU IEPBOrO YpPOBHS
OTBETCTBEHHOCTH CJEAyeT MpEeAyCMAaTpUBATh YCTAHOBKY CHELHUAIbHBIX JAaTYMKOB HW3MEPEHMS
ycunuii B HanboJiee Harpy>KEHHBIX CBasX COOpPYKEHUS. J[aTUMKK JNOJKHBI OBITH YCTAHOBJICHBI HE
MeHee 4YeM B 2-pSAOBBIX, 2-yIJIOBBIX M 2-KpaeBbIX CBasgx B HamOojee HarpyKeHHBIX YacTIX
COOPYKEHHS.

7.5.17 Ilpu ycTporicTBe OypoHaOUBHBIX CBail ArameTpoM, mpesbimaronmm 800 MM, He meHee 10
% w3 HEX, (a mpu Harpy3ke Oomee 500 kH - Bce cBam) HOMKHBI OBITH 3aPOCKTHPOBAHBI C
apMaTypHbIMM  KapKacaMHd, OCHAIIEHHbIMH CHEIUAJIbHO MPEAyCMOTPEHHBIMU  TpyOKaMmu,
o0ecTIeYrBaOIIMMHI BO3MOKHOCTh KOHTPOJISI CIUIOIITHOCTH U MPOYHOCTH OETOHA CBAHHBIX CTBOJIOB
HEpa3pyLAINMI METOIaMH.

7.6 Oco0eHHOCTH NPOEKTHPOBAHMS CBAHBIX (YHIAMEHTOB NPH PEKOHCTPYKLMH 31aHUI U
COOpPYKEeHUi

7.6.1 IlpumeHeHne CBaitHBIX (PYHAAMEHTOB IPU PEKOHCTPYKIIMHU 3/1aHUI U COOpYKEHHI Hanboee
1enecoo0pa3Ho MpU 3HAUYUTEIHLHOM YBEJIWYEHUH HArpy3KH Ha OCHOBAaHHWE U TMpU HAIWYUHU B
OCHOBAHHUU CJIA0OBIX TPYHTOB.

Jng  cBaifHBIX (YHOAMEHTOB MOTYT OBITh HCIIOJNB30BaHbl 3a0WBHBIE, B/AaBIMBAaEMbIE,
OypOMHBEKLIMOHHBIC U IPYTHE BUBI CBall IPU COOTBETCTBYIONIEM 0OOCHOBAHUH.

7.6.2 CpaitHpie (QyHIAMEHTHI TPU PEKOHCTPYKIIMHU 3JaHUH U COOPYKEHUH CleayeT
MIPOEKTUPOBATh B COOTBETCTBUU C TPEOOBAHUSMH HACTOSILETO MOApa3iena u noapasaenos 7.1-7.4.
Wcxonubie naHHble 1)1 TPOSKTUPOBAHUS TOMUMO yKa3aHHBIX B 4.1 TOJKHBI COJEPKaTh PE3YNIbTaThI
o0cie1oBaHMs OCHOBAaHUH, (PYHIaMEHTOB U KOHCTPYKLUN PEKOHCTPYUPYEMOTO 3/IaHHsI, a COTJIACHO
5.14-5.17 B ycnOBUSX CYIIECTBYIOIICH 3aCTpONKH TakKe 3JaHUN W COOPY)KCHHUH, MOMaJaoluX B
30HY BiusiHUs pekoHCTpykiuu (cm. TOCT P 53778).

7.6.3 MHXEHEpHO-TEOJIOTUYECKUE H3BICKAHUS ISl PEKOHCTPYKIMHU JOJKHBI MPOBOJIUTHCS B
COOTBETCTBHH C TPEOOBAHHMIMM Pa3JieNa S U C YyUYETOM JOMOJHUTENBHBIX yKa3aHuil pa3aenos 9-13
Hacrosinero CII.

7.6.4 B mpoekTax peKOHCTPYKLUU OCHOBAaHUH M (PYHIaMEHTOB 3[JaHUN M COOPYKEHUI TOJKHBI
MIPUHUMATBCS. TAaKHE PELIECHUs, NPHU KOTOPBIX MAaKCHUMAJIBHO HCHOJB3YIOTCS CYIIECTBYIOLIUE
KOHCTPYKIMHU (PYyHIAMEHTOB U HECyIasi CIOCOOHOCTh TPYHTOB.

7.6.5 ®dynaameHThl W3 3a0WBHBIX CBal, MPOCKTHUPYEMBIC IJII PEKOHCTPYKIIMU B YCIOBUSIX
CYIIECTBYIOIEH 3aCTPONKH, JTOJIKHBI MPOBEPATHCA Ha 0€30MACHOCTh MO YCIOBUSAM JTUHAMHYECKHX
BO3JICCTBUI HAa KOHCTPYKIIMH OJM3KOPACIIONIOKEHHBIX 3JJaHUH M COOPY>KCHHH B COOTBETCTBHUH C
TpeGoBanusMU 4.8, a Takke Ha 6€30IaCHOCTD MO YCIOBUIO CMELICHUS TPYHTA BOKPYT OTPYKaeMBbIX
CBall.

be3onacHoe 10 yCI0BUSAM IMHAMUYECKUX BO3IEUCTBUM PACCTOSHUE I, M, OT IIOTPY’KAEMBIX CBal




710 3aHUH WK COOPYKEHUH, KaK MPaBUIIO, JOHKHO Ha3HAYAThCs HE MeHee 25 M.

7.6.6 Ecnu paccrosiHEEe I OT OMMKAMIIMX TMOTPY)KAeMbIX CBaid MEHbIIEe 25 M, JOMYCTUMBIC
Oe30macHbIe pAcCTOSIHUA CIEQyeT YCTaHaBIMBAaThb HWCXOAS U3 YCIOBHUA, 4YTOOBI CKOPOCTb
BEPTUKAIBHBIX KoJeOaHuii ¢yHaameHnta V, cMm/c, Ha paccTOSHUU I OT TIOTPY)KaeMOW cBaW HeE
IIpeBbILIANIa MPEAEIBHO JOMYCTUMOIO 3HAYEHUs AJI AHHOTO 3/IaHUs WM COOPYXEHHS, KOTOpOe
JOJKHO YCTaHaBIMBAThCS B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH 3IaHUS WU
COOPYKEHMSI M KaTeropum HX cocTostHus. JIjis 37aHui, HaXOIAIIUXCS B YAOBJIETBOPUTEIHLHOM
COCTOSIHMM, ITPU 3a0MBKE CBail MOJIOTaMH JOMTYCTHUMbIE 3HAUE€HHUS CKOPOCTEH KoieOaHuil MOTYT OBITh
orpesiesieHsl o Tadauie 7.18. B HeoOX0MMMBIX CiTydasik, B TOM YHCIIE IPU BUOPONIOTPYKEHUH CBaid,
JOMyCTUMblEe O€30MacHbIe PACCTOSHUS JOJKHBI YTOYHSTHCSI HAa OCHOBE MHCTPYMEHTAJIbHBIX
UCCIICIOBAaHHH MTapaMeTpoB KoJeOaHH IPpyHTa H COOPY>KEHUH MPHU MPOOHOM IOTPYKEHUU CBail.

[IpuMeuyaHune - YMEHbIICHNE HETATUBHOTO AMHAMHUYECKOTO BO3IEHCTBHUS OT 3a0MBKH CBail Ha CYLIECTBYIOIINE
3aHHS. U COOPYXKEHUS BO3MOXKHO ITyTE€M IOTIpPY>KEHHs CBall B JIUAEPHbIE CKBA)KUHBI, IPUMEHEHUEM THIPOMOJIOTOB C
00JIBILION MAcCOil X yIapHOH 4acTH NP MaJIOH BBICOTE €€ OAbeMa, BUOPOIIOTPYKEHUS U JIp.

Tabanma 7.18

JlomycTUMBIE CKOPOCTH KOJICOAHHIA, CM/C, TIPH TPYHTaX
OCHOBaHUS
. . Tleckn
KoHcTpyKumuy 31aHUH U COOPYKESHUIA v
MJIOTHBIE | CpeaHel INIOTHOCTH | PBIXJIBIC
I TUHKCTBIC TPYHTHI TP ITOKA3aTENIC TEKYIESCTH
IL<0,5 05<1.<0,75 IL>0,75
MOHOJIUTHEIC KeJIe300C TOHHBIC ¥ KAPKACHBIC CO CTATbHBIM 45 3,0 1,0
KapKacoMm
KapkacHbple ¢ paMHBIM KapKacOM H3 MOHOJHTHOTO 3,0 15 0,5
JKee300eToHa
Kuprnunsie 07109HbIC U TAHCIBHBIC 2,0 15 0,4

3HaueHus1 CKOPOCTH KoJliebanuii V, cM/c, 3MaHUI B COOPYKEHUIN BBIYUCIISIOT 110 hopMyIie
V =27na0, (7.46)

rZle ¥ O - COOTBETCTBEHHO aMIUIUTY/Ia M 4aCTOTa KoJieOaHu, onpeensieMble SKCIIEPUMEHTAIBHO
pu IpoOHOI 3a0MBKE CBai.

(Oneuarka. Monb 2011 1.)

7.6.7 B cnydasx Korja NpUMEHEHHE 3a0MBHBIX CBail BOJIM3M CYIIECTBYIOUIMX 3JaHUH H
COOPY’KCHHMM OKa3bIBA€TCSI HEBO3MOXKHBIM IO YCJIIOBHUIO JUHAMMYECKHX BO3ACHCTBHM, OHH MOTYT
ObITh 3aMEHEHBl Ha BJABJIMBAaEMble CBaW, MOTrPYy’KaeMble CIEUUAIBHBIMUA CBaeBIABIMBAIOIINMU
YCTaHOBKAMM HJIU C IIOMOIIBIO JOMKPATOB.

MunumManbsHo Heobxonumoe yeunue F, kH, 11t BraBnuBanus cBail OIyCKaeTCs ONPENeNATh Mo

bopmyne
F > %Fq, (7.47)

rae % - Ko3G(UUUEeHT yciaoBUM paboThl, IPUHUMAEMBbIN IPU CKOPOCTH MOTPYXKEHUs CBau 10 3
M/MHH paBHBIM 1,2;

Fd¢ - Hecymas cnmocoOHOCTh CBaW MpPU PA3JIMYHBIX TIyOMHAX €€ MOTPY>KEHHs B T'PYHTOBBIX
YCIIOBUSIX y4acTKa CTPOUTENbCTBA, KH.

IIpy nprMeHEeHUH BIABIMBAHUSA CBAall Ul YCWICHUS OCHOBAHUN PEKOHCTPYMPYEMBIX 3J1aHUU UX
(GyHIaMEHTBI U MOA3EMHbIE KOHCTPYKIMH JOJIKHBI OBITh IPOBEPEHBI HA BO3MOKHOCTh BOCIIPUATHS
yCUIIHS BIABIMBaHusA F 1 B ciiyyae HEOOXOAUMOCTH YCHIICHBI.

(Oneuarka. Monb 2011 1.)

7.6.8 B cinydasx mpuMeHEHHs OypOBBIX CBail NpU PEKOHCTPYKIHMH 3AaHUN U COOPYKEHHM
HEO0OXOMMO MPOBECTU OIEHKY BO3MOKHOM MPH YCTPOMCTBE TAKMX CBAil TEXHOJOTUYECKON OCAIKH,
KOTOpast MOXET BbI3BaTh OCAJKY OJIM3KO PACHOJIOKEHHBIX (PYyHIAMEHTOB, a TAaKXKe MPeIyCMOTPETh
MEPOIPHUATHS 110 YMEHBIICHHUIO TEXHOJIOTMYECKON OCAIKU, B TOM YHUCIIEC U 34 CUET UCIIOJIb30BAHMS



CTaHKOB, OCHAIIIEHHBIX HHBEHTAPHBIMHU 00CATHBIMH TPyOaMHu.

7.6.9 Ilpu ycuiieHnn cBailHBIX (DYHIAMEHTOB PEKOHCTPYHUPYEMBIX 3JaHWUN IyTEM IOJBEICHUS
JIOTIOJIHUTENBHBIX CBall TOJ CYIIECTBYIOLUIME POCTBEPKH IOCIEAHHME AOJDKHBI MPOBEPATHCA Ha
MPOYHOCTh B CBSI3U C U3MEHEHHEM HArpy3oK M MeCT UX MpuiiokeHus. B ciydae HemocTaTouyHOM
MIPOYHOCTH POCTBEPKOB HEOOXOMMO MPOESKTUPOBATH UX YCHIICHHE.

7.6.10 JlomonHUTENbHBIE OCAaJKH OCHOBAaHHMI PEKOHCTPYMPYEMBIX 3IaHUA U COOPYKECHHH,
BbI3BaHHBIE PEKOHCTPYKIMEH, HE JTOJDKHBI MPEBBIIIATh MPEIEIbHBIX JOMOTHUTEIbHBIX 3HAYCHUH,
KOTOpBIE ClIeAyeT YCTaHaBIMBAaTh B COOTBETCTBHM C TPEOOBAHMUSIMM CIELHATIbHBIX TEXHUYECKUX
YCIIOBUH B 3aBUCHMOCTH OT YPOBHSI OTBETCTBEHHOCTH KaK CaMOr0 COOPYKEHMSI M KaTE€ropuH
COCTOSIHUS €r0 KOHCTPYKIIHH, TaK U IPUMBIKAIOIIUX K HEMY 00OBEKTOB OKPYXKaIOLIeil 3aCTpOIKH.

7.6.11 BeiOop Tuma cBau, MaTepuaga U METO/Ia €€ YCTAaHOBKH CIIeyeT IPOU3BOIUTH C yUETOM:

TPYHTOBBIX M TUIPOTEOJIOTMYECKUX YCIOBUM Ha IUIOLIAJIKe, BKJIIOYAs MPUCYTCTBHE WU
BO3MO>XHOCTb IIPUCYTCTBHSI IPENSATCTBUI B OCHOBAHUH;

HaIpsDKEHUN B CBae MpU €€ YCTaHOBKE;

BO3MO>XHOCTH COXPaHEHUS U MPOBEPKH LIETOCTHOCTH CBaU IIPHU YCTAHOBKE;

BIUSHUSL METOJa M TOCJIEN0BaTeIbHOCTH YCTAaHOBKM CBail Ha YK€ YCTaHOBJIEHHbIE U Ha
MIPUMBIKAIOIINE COOPYKEHUSI U KOMMYHUKAIIUU;

JIOTIYyCKOB, B TMpeAeNiax KOTOpPbIX CBas MOXET OBbITh HAJIeKHO YCTAHOBJIEHA C YYETOM
TEXHOJIOTUYECKHUX OCAOK;

pa3pyUINTENbHBIX XUMHUUECKUX BO3IEUCTBUN B OCHOBAaHUU;

BO3MO>XHOCTH CBSI3U Pa3IMYHBIX TOPU30HTOB MOJ3EMHBIX BOJ;

IPy30MOIbEMHBIX U TPAHCIIOPTHBIX OMEpaIiii co CBasiMU;

BIIMSIHMS YCTPOMCTBA CBAll Ha COCETHUE 3aHU.

7.6.12 Tlpu paccMOTpeHUHU TIEpeUnciIeHHbIX B 7.6.5-7.6.11 BompocoB ciemyer oOpatuth ocodoe
BHHUMaHHUE Ha CIEAYIOLME MOMEHTBI:

nepeMenieHus] ¥ BUOpaIiu COCeTHUX 3/IaHUI TIPH YCTPOMCTBE CBa;

UCTOJIb3yEeMBIH THIT MOJIOTA MU BHOpaTopa;

TUHAMHYECKHE HANPsDKEHUS B CBae IpU 3a0MBKe;

IIPU YCTPOUCTBE OYPOBBIX CBail, JUISI KOTOPBHIX HCIOJB3YIOTCS KHUIKOCTH BHYTPH CKBaXKHMHBI,
HE0oOXO0IMMO TMOJAJIEPKMUBATh JABJIEHUE >KUJIKOCTH HAa ypOBHE, 00ECIEYMBAIOLIEM YCTOWYHUBOCTD
CTEHOK CKBa)KMHBI M HCKJIFOUAIOLIEM BO3MOYKHOCTh BOZHUKHOBEHHUS I'MIPOPa3PhIBOB;

OYHCTKa JHA, a MHOTJAa M CTBOJA CKBOXHMHBI OT IJJaMa, OCOOEHHO MpPH HX HAIMOJHEHUU
OCHTOHUTOBBIM PacTBOPOM;

MECTHasi HEYCTOMYMBOCTh CTBOJIa CKBaKHMHBI MpU OETOHHPOBAHMM, YTO MOXKET INPUBECTH K
MoNaJaHuIo IPyHTa B TEJIO CBaU;

MornajiaHue rpyHTa U BOJBI B T€JIO HAOWMBHBIX CBail U BO3MOXKHOE HapyIIEHHE CHIPOro OeToHa
IIOTOKOM BOJIbI;

BIIUSIHUE HEBOJIOHACHIIIEHHBIX CIOEB MIECKa BOKPYT CBaH, KOTOpbIe OTOUPAIOT BOly U3 OETOHA;

3aMeUISIIoNIee JEMCTBIE XUMUYECKUX BELIECTB, COAEPIKALLMXCS B TPYHTE U TPYHTOBOM BOJE;

VIUIOTHEHHE IPYHTa U BOSHUKHOBEHHE TOPOBOTO JABJICHUS IIPH YCTPOICTBE CBail BHITECHEHMUS;

HapyIICHHE TPYHTA NPU OypEeHUU CKBAXKWH JJIsI CBa.

8 TpeGoBaHusl K KOHCTPYMPOBAHUIO CBATHBIX QYyHIAMEHTOB

8.1 CnaifHble pyHIAMEHTHI B 3aBUCMOCTH OT JACHUCTBYIOIIUX HArPY30K CIEAYeT MPOSKTUPOBATh
B BUJIE!

a) OIMHOYHBIX CBall - O] OT/EIBHO CTOSIIUE OTIOPHI;

0) cCBallHBIX JIEHT - TIOJl CTEHBl 3JIaHUA M COOPYKEHUW TMpH Tepenade Ha (QyHIaMEHT
pacripesieIeHHBIX 110 JUTMHE Harpy30K ¢ PacloJIOKEHHEM CBail B OJIMH, 1Ba U OoJjiee PsJIOB;

B) CBallHBIX KYCTOB - MOJI KOJOHHBI C PacloJIO)KEHUEM CBail B IUIaHE Ha Y4acTKe KBaJpaTHOIA,
PSIMOYTOJIBHOM, TparenenJaIbHON U APYTux Gopm;

I') CIUIOUIHOTO CBAWHOTO MOJIS - MOJ TsDKEJIbIe COOPYXKEHHUSI CO CBAsIMM, PACIOJIO0KEHHBIMU O]
BCEM COOPY)KEHHEM U 00BETUHEHHBIMHU CILIOLTHBIM POCTBEPKOM, MOJIONIBA KOTOPOTO pa3MelIeHa Ha



rpyHTe (0€TOHHOM MOATOTOBKE);

1) CBAiTHO-TJTUTHOTO (DyHIaMEHTA.

8.2 B 3aBHCHUMOCTH OT KOHCTPYKLMH 3/IaHUSI TPUMEHSIOT JICHTOYHbIE POCTBEPKH, POCTBEPKHU
CTaKaHHOTO THUIIA U IUTUTHBIE POCTBEPKH.

8.3 JleHTOUYHBIE POCTBEPKH MPUMEHSIOT, KaK MpaBWiIO, IS 3[aHUM C HECYIIUMH CTEHaMHU.
lupuna pocTBEpKa 3aBUCUT OT YHCIIa CBall B MOMEPEYHOM CEYEHUH U OT LIUPHUHBI HECYILIEH CTEHBI.

3HaueHHEe CBeca POCTBEpPKAa OT IPpaHM CBail JIOJDKHO MPUHUMATHCS C YUYETOM JOMYCKAEMBbIX
OTKJIOHEHHI CBail.

Bricoty poctBepka ompenensror pacuerom B coorBerctBuM co CII 63.13330. PoctBepk
pacCUMTHIBAIOT KaK JKeNe300€TOHHYI0 MHOTOINpPOJIETHYI0 Oanky. ApMHpOBaHHE pPOCTBEpKa
MIPOU3BOIUTCS TPOCTPAHCTBEHHBIMH apMaTypPHBIMH KapKacamH, KaK MPaBUjIo, U3 apMaTyphl Kiacca
A-Ill1 (A400). JIms pocTBepKa MPUMEHSIOT, KaK MpaBHIIO, OCTOH Kiacca mo mpodyHoctd B > 15.
PocTBepk ykianpIBaioT 1o OETOHHOM MOATOTOBKE Kinacca B7,5.

8.4 PocTBEepKH CTaKaHHOIO THIA, COCTOSIINE U3 IJIMTHOM YaCTH W MOAKOJIECHHUKA - CTAKAHHOU
YacTH, IPUMEHSIOT B 3[JaHUSAX CO COOPHBIM KeJIe300€TOHHBIM KapKacoM.

Pa3zmepsl pocTBepka B IJIaHE JOJKHBI MPUHUMAThCs KpaTHbiMU 30 cM, a mo BbIcOTE - 15 cMm.
KoHCTpyKTHBHYIO BBICOTY pOCTBepKa Ha3HayaroT Ha 40 cMm Oonblie TyOMHBI cTakaHa. PocTBepk
pPacCUYMTHIBAIOT HAa M3rM0O (TUTMTHAS 4acTh, CTAKaHHAS YacTh) W HA MPOJaBIMBaHUE (MPOJAABIMBAHNC
KOJIOHHBI U YTJIOBOU cBan) B cooTBeTcTBUHU ¢ TpeboBanusmu CII 63.13330. ApmupoBanue pocTBepka
MPOU3BOJAT IJIOCKUMH CEeTKaMu (IUIMTHas 4YacTh) W IMPOCTPAHCTBEHHBIMH KapKacaMu (CTEHKU
CTaKaHa).

8.5 Jlyst TshKEBIX 3JaHUH U COOPY)KEHUN TPUMEHSIOT, KaK ITPaBujIo, O0JIbIIIepa3MEPHBIC TUIUTHHIC
poctBepku. I[Ipm 3TOM BBICOTY IUIMTHOTO POCTBEPKA OINPEAEIAIOT M3 pacyeTa BO3MOKHOCTH
BOCHPUATHS UM TIOTIEPEUHBIX CUJI (ITO pacyeTy Ha MPOJaBIHBaHHUE).

[InuTHBIE POCTBEPKH apMUPYIOT BEPXHHMMH W HWKHHMH CETKAMHU U3 apMaTypbl, KOTOpBIC
YKJIaAbIBAIOT HAa TMOJJIEPKUBAIOIINE KapKackl. boiblepasMepHble IUIMTHBIE POCTBEPKH
M3TOTABIIMBAIOT U3 OETOHA, YKIAABIBAEMOTO Ha OETOHHYIO TIOJITOTOBKY.

8.6 Ilpu pa3paboTke mMpoekTa CBAHBIX (HYHAAMEHTOB HEOOXOAMMO YYUTHIBAThH CIIECIYIOLINE
JaHHBIE: KOHCTPYKTUBHYIO CXE€MY IPOEKTUPYEMOIrO 3[aHUSl WM COOPYKEHMsI; pa3MeEpPbl HECYLIUX
KOHCTPYKUMH W MaTepuai, U3 KOTOPOrOo OHHM MPOEKTUPYIOTCS; HAIU4YUEe M TabdapuThl psAIoM
PaCTIONOKEHHBIX 3arfayOJCHHBIX TOMEIICHUH 3IaHHsl WIH COOPYXKEHUS M UuX (yHIaMEHTOB;
Harpy3ku Ha (QyHIaMEHT OT CTPOUTENbHBIX KOHCTPYKIUH; pa3MelIeHHE TEeXHOJIOTUYECKOTO
000pyOBaHUs U HATPY3KH, IIepeiaBaeMbIe OT HETO HA CTPOUTEIbHBIE KOHCTPYKIIUU H TIOJIBI, & TAKKE
TpeOoBaHUs K MpeNeiabHBIM OCaKaM M KPeHaM CTPOUTENbHBIX KOHCTPYKLIUNA U (yHIAMEHTOB 0]
o0opynoBaHue.

8.7 Uucno cBail B GyHAaMEHTE M MX pa3Mepbl CIeayeT Ha3HAuaTh U3 YCIOBUS MaKCUMaJIbHOTO
WCIIOIb30BaHUSI TIPOYHOCTH MaTepualia CBail M TPYHTOB OCHOBAaHHUS NPHU PACUETHON Harpyske,
JIOTTyCKaeMOM Ha CBalp, C Y4YE€TOM JONMYCTHUMBIX TMEPErpy30K KpaHUX cBail B (yHIaMEHTE B
COOTBETCTBUHM ¢ TpeboBaHusimu 7.1.11.

Bp100op KOHCTPYKIIMM M pa3MEpPOB CBall JIOJDKEH OCYIIECTBISATHCS C YYETOM 3HAYCHUU |
HaIpaBlIeHUs ACUCTBUS HArPy30K Ha ()YHIAMEHTHI, a TAK)KE TEXHOJIOTHH CTPOUTEILCTBA 3aHUS U
COOPYKEHHS.

[Tpu pa3Meriennu cBail B IIaHe HEOOXOUMO CTPEMUTHCS K MUHUMATbHOMY YHCITY UX B CBAHBIX
KycTaXx WIM K MaKCHMaJlbHO BO3MOKHOMY Ilary cBail B JIeHTaX, J0OMBasCh HanWOOJBIIETO
WCIOJIb30BAHUS PUHATOHN B IPOEKTE HECYIEH CTOCOOHOCTHU CBai.

8.8 CormpspkeHre cBaifHOTO POCTBEpKa CO CBAasIMH JIOMYCKAETCs MPEAyCMaTpUBaTh KaKk CBOOOTHO
OMMUPAIOUTUMCS, TaK U KECTKUM.

CBoOogHOE OMUpaHHE POCTBEpKA Ha CBaW JOJDKHO YUUTHIBATHCS B pacueTax YCJIOBHO Kak
[IAPHUPHOE COMPSDKEHUWE W TIPU MOHOJIUTHBIX POCTBEPKAX JIOJDKHO BBIMONHITHCS MyTEM 3aCIKH
TOJIOBBI CBaW B POCTBEPK Ha riyouHy 5-10 cMm.

KecTkoe compsikeHHE CBailHOIO pOCTBEpKA CO CBasMHU CJIEAYET NpeaycMaTpUBaTh B Cilydae,
Korja:



a) CTBOJIBI CBali PacIioyiaratoTcsl B CIa0BIX TPYHTaX (PBIXJIBIX ECKaX, TIMHUCTBIX TPYHTAX TEKy4en
KOHCHCTEHIINH, Wiax, Topdax H T.I1.);

0) B MecTe CONMpsKEHUsI CKUMAIOIAsi Harpyska, IepejaBaeMasl Ha CBalo, MPHJIOKEHA K HEl ¢
JKCLIEHTPUCUTETOM, BBIXOSIINM 32 MIPEACIIBI €€ sIApa CEUEHUS;

B) Ha CBal0 JCHCTBYIOT TOPU30HTAJIbHBIE HATPY3KH, 3HAUCHUS NEPEMEUIEHUI OT KOTOPBIX IPH
CcBOOOJIHOM OINMUPAHUM OKAa3bIBAIOTCS OoJjiee MPEENbHBIX [UIsl MPOEKTUPYEMOIro 3/1aHus WU
COOPYKEHMUSL:

r) B QyHJAaMEHTE UMEIOTCSI HAKJIOHHBIE UM BEPTUKAJIbHBIE COCTABHbBIE CBaM;

1) cBau pabOTalOT Ha BBIACPTUBAIOLINE HATPY3KH.

8.9 KecTkoe comnpspreHne kKee300eTOHHBIX CBail ¢ MOHOJIUTHBIM JKeJIe300€TOHHBIM POCTBEPKOM
CIIEYeT MpelyCcMaTPpUBATh C 33JETKON IOJOBbI CBaW B POCTBEPK HAa IIyOMHY, COOTBETCTBYIOUIYIO
JUIMHE AaHKEPOBKM apMaTyphl, WIM C 3aJ€JKOH B POCTBEPK BBITYCKOB apMaTypbl Ha JUIMHY HX
aHKEpOBKU B cooTBeTcTBUU C TpeboBanusamu CII 63.13330. Jlnst sxecTKOW 3aaeliku B TOJIOBE
MpeIBAPUTENIbHO HANPSDKEHHBIX CBall OJKEH OBbITh IMPEeIyCMOTPEH HEHAIpsraeMblii apMaTypHBIH
KapKac, UCIOJb3yEeMbIH B JAIBHEHIIIEM B KAYECTBE aHKEPHOU apMaTyphl.

JlomyckaeTcst TakKe )KECTKOE CONMPSKEHHUE € MTOMOIIBIO CBAPKH 3aKJIAHBIX CTAIbHBIX AJIEMEHTOB
MIpH YCIIOBUU o0OecrieueHus TpeOyeMoi TPOYHOCTH.

IIpumeuanus

1 AmHKepoBKa pOCTBEpKa U CBail, paboTalOMMX HA BByICpruBaromue Harpy3ku (cm. 8.8 1), mommkHa
MPeyCMAaTPUBATHCS C 3aJICTIKOW apMaTypPhI CBail B POCTBEPK Ha TIyOHHY, ONPEICIIEMYI0 pACUCTOM Ha BhIICPTHBAHUE.

2 Tlpu yCUIIGHUU OCHOBAaHUH CYIIECTBYIOIUX (DYHIAMEHTOB C IOMOIIBI0 OYPOMHBEKIIMOHHBIX CBal UTHHA 33JCIIKU
cBail B yHIAMEHT JOJDKHA TPUHUMATHCS 110 PACUYCTy WM Ha3HAYAThCS KOHCTPYKTUBHO PaBHOM ISTH AUAMETPAM CBau
(Ipu HEBO3MOXKHOCTH BEITIOTHEHHS ATOTO YCIOBHS CIIEIyeT MpeIyCMaTpHUBaTh CO3IaHNE YITUPEHHS CTBOJIA CBAU B MECTE
€€ MIPUMBIKAHHSI K POCTBEPKY).

3 Tlpwm >xkecTKOH 3ajelike CBail MyTeM 3aBEJIEHUS MX CTBOJIA B POCTBEPK MOCIEIHHWN JOJDKEH OBITH pacCUUTaH Ha
MIPOAABIMBAHNE C YIETOM KOHCTPYKTHBHOTO PEIICHHUS TaKOH 3aeNIKH.

8.10 Xectkoe coenuHeHHE CBail cO COOPHBIM POCTBEPKOM JOJDKHO OOECIeUYMBATHCS C
MIPUMEHEHHEM KOJIOKOJI0O0Opa3HbIX OrojioBKOB. [lpu cOOpHOM pOCTBEpKe AOMycKaeTcs TakxKe
3aMOHOJINYMBAHUE CBAll B CIIELIMAIBHO IIPETYCMOTPEHHBIE B POCTBEPKE OTBEPCTHSI.

8.11 CBam B KycTe€ BHEUEHTPEHHO HAarpyXeHHOTO (yHIaMEHTa CleayeT pa3MelniaTh TaKuM
o0pa3om, 4TOOBI pPaBHOJEHCTBYIOIIAs IOCTOSHHBIX HArpy3ok, JACHCTBYIOIIMX Ha (yHIaMeHT,
MIPOXO/IUJIa BOBMOKHO OJIMKE K LIEHTPY TSAKECTH IJIaHa CBai.

8.12 Jlns BoCcIIpUATHUS BEPTUKAIBHBIX HArPY30K U MOMEHTOB, a TAKXKE TOPU30HTAIBHBIX HAIPy30K
(B 3aBHCHMMOCTH OT WX 3HA4eHMs] U HaIlpaBJICHHA) JOIMYCKAeTCsl MpeaycMaTpuBaTh COYETAHUE
BEPTUKAJIbHBIX, HAKJIOHHBIX U KO3JIOBBIX CBaM.

8.13 PaccTostHue MeXIy OCSIMH BUCSYNX 3a0MBHBIX U BAABIMBAEMBIX CBall JOJDKHO OBITH HE MEHEE
3d (rme d - fuameTp Kpyriioro WK CTOPOHA KBAaJAPaTHOTO, WIIM OOJIbIIAsl CTOPOHA MPSMOYTOJIBHOTO
MOMIEPEYHOI0 CEYCHHMSI CTBOJIA CBaM), a CBaii-CTOeK - He MeHee 1,5d.

PaccrosiHre B CBETY MEXIy CTBOJIaMU OYpOBBIX, HAOMBHBIX CBail W CBaif-000JI0UEK, a TaKxkKe
MEXIy CKBOXHHAMHU CBai-CTOJOOB MODKHO ObITh He MeHee 1,0 M, a paccTOsSHUE MEXIY
OypOMHBEKLIMOHHBIMU CBasMHU B OCSIX - HE MEHEE TpeX MX JUaMETPOB; PACCTOSHHE B CBETY MEXKIY
YIIUPEHUSMU MPU YCTPOUCTBE UX B TBEPABIX U MOIYTBEPbIX TIIMHUCTHIX TpyHTaxX - 0,5 M, B Ipyrux
JUCIEPCHBIX TpyHTaxX - 1,0 M.

PaccrosiHre Mex a1y HaKJIIOHHBIMU WJIM MEXKIY HAaKJIOHHBIMU U BEPTHUKAIbHBIMU CBasSIMU B YPOBHE
MIOJIOLIBBI POCTBEPKA CIIEyeT IPUHUMATh UCXO/S U3 KOHCTPYKTHUBHBIX 0COOCHHOCTEH (yHIaMEHTOB
u o0ecrieuyeHus X HaJeKHOCTH 3ariy0IeHus B TPYHT, apMUPOBaHUs U OETOHUPOBAHUS POCTBEPKA.

8.14 BpiOop AnMHBI CBail TOMHKEH MPOU3BOIUTHCS B 3aBUCHMOCTH OT T'PYHTOBBIX YCIOBHUM
CTPOMUTENLHOM IUIONIA/IKU, YPOBHS PACHOJIOKEHHUS MOJOUIBEI POCTBEPKA C YUETOM BO3MOKHOCTEH
uMeroIerocsi 000pyI0BaHUs JUIsl YCTPOMCTBa CBaliHBIX (hyHIaMeHTOB. HIKHUMI KOHell cBail, Kak
MIPaBUIIO, CJIEYET 3ariayOIsTh B IPOUYHBIE TPYHTHL, pope3as Oosiee ciadble HallJIacTOBaHUS TPYHTOB,
IpU 3TOM 3ariyOsieHue 3a0UBHBIX CBail B TPYHTHI, NPUHATHIE 32 OCHOBAHME, JOJDKHO OBITH: B
KpYNHOOOJOMOYHBIE, TPaBEIHCThIE, KPYIMHbIE MECUYaHble U TJIMHUCTBIE TPYHTHI C IOKa3aTeleM
tekyuects I < 0,1 - He menee 0,5 M, a B Ipyrue qucnepcHble rpyHTHI - He MeHee 1,0 M. Onupanue



HIDKHUX KOHIIOB CBail Ha pBIXJbIE MECKW M TIIMHUCTBIE TPYHTHI TEKyuell KOHCHUCTCHLMU HE
JIOTTYCKAETCs.

B nmpoekre ¢yHmameHnToB u3 OypoBbIX W HAOMBHBIX CBal, Kak MpPaBHJIO, JOJDKHBI
MpelycCMaTpUuBaThCs KOHTPOJIbHBIE CTATUYECKUE UCTIHITAHUS CBail.

8.15 I'myOuHy 3a110’keHUS TIOJJOUIBBI CBAIfHOTO POCTBEpPKA CIIEAyeT Ha3HAuaTh B 3aBUCUMOCTH OT
KOHCTPYKTUBHBIX pELICHUI MOJ3€MHOM YacTH 3/JaHusi WIH COOpPYKEeHHs (Hamu4usl MoJBaja,
TEXHUYECKOT'0 MOATOIbS) U MPOEKTa IUIAHUPOBKU TEPPUTOPHUH (CPE3KON MIIM TOJCHINKOMN), a TaKXKe
BBICOTBI POCTBEPKA, ONPEAEIIEMON PaCUe€TOM.

[Ipu cTpouTeNnbCTBE HA MYYMHUCTBIX TPYHTaX HEOOXOAMMO MpeaycCMaTpuBaTh MEPHI,
MPeIOTBPALIAIONINE UM YMEHBIIAIOIMINE BIUSHUE CUJI MOPO3HOTO My4YEHHUs T'PYHTAa Ha CBAWHBIH
POCTBEPK.

Pacuer cBaitHbIX ()yHIAMEHTOB MO0 YCTOWYMBOCTH U MPOYHOCTH HA BO3JICHCTBHE CUII MOPO3HOTO
IIy4EHUs] PEKOMEHYETCs BBIIOJIHATh COIIACHO NMpuiiokeHuto JK.

Jng ¢GyHIaMEHTOB MOCTOB IOJOMIBY POCTBEpKa CIEAYyeT pachojiaraTh BBIIIE MM HIXKE
MOBEPXHOCTU aKBaTOPUH, €€ JTHA WM IOBEPXHOCTHU IPYHTA MPHU YCIOBHHM OOECIIEUCHHUS pacueTHOU
Hecylel CIOCOOHOCTH M JOJTOBEYHOCTH (PYHAAMEHTOB MCXOJS M3 MECTHBIX KIMMAaTUYECKUX
YCIIOBHIA, 0COOEHHOCTEH KOHCTPYKIMH (pyHIaMEHTOB, oOecriedeHus: TpeOOBaHUI CylOXOJACTBA H
JIECOCTIaBa, HAJICKHOCTU Mep 1Mo h(HEKTUBHOMN 3alUTe CBall OT HEOJATONMPUATHOTO BO3JACUCTBUS
3HAKONEPEMEHHBIX TEMIIEPATYpP CPEMbI, JEA0X0/1a, HICTUPAIOUIET0 BO3AECUCTBUS MIEPEMEILAIOLINXCS
JIOHHBIX OTJIOKEHUH U IpYTuX (haKTOPOB.

8.16 B paifoHax co cpemHeil TemmepaTypoill Bo3lyxa Hambojee XOJOIHOW IMSITHIHEBKH HIKE
munyc 40 °C nmns GyHIaMEHTOB MOCTOB B 30HE BO3JCHCTBUS 3HAKOIEPEMEHHBIX TEMIIEPaTyp
CIIeAyeT NMPUMEHATh CBAaW M CBaW-CTOJIOBI CIUIOIIHOTO CEYEHHUS C 3aIMUTHBIM clioeM OeToHa (10
MMOBEPXHOCTH paboyeii apMaTyphl) HE MeHee 5 cM. B palioHax ¢ TeMrnepaTypoii BO3/IyXa BhIIIE MUHYC
40 °C pomyckaeTcst BHE aKBaTOPUHU MCIOJIb30BaTh CBAW CIUIOLIHOTO CEUEHHs], MOJbIe CBaU U CBaU-
000JIOUKHM C 3alUTHBIM ClIoeM OeTOHAa He MeHee 3 CM IpPH YCIOBUU OCYILECTBICHHS MEp IO
NPEJOTBPALLICHUIO O0pa3oBaHMs B HHUX TpPEUIMH. B 30HE NEpEeMEHHOro YpPOBHS IOCTOSHHBIX
BOJIOTOKOB HE CJIEJIyeT MPUMEHSITh OYpOHAOHWBHBIC CBaH U 3aNIOJIHCHHBIE OETOHOM CBan-000JI0UKH.

Jlnst OypoHaOMBHBIX CBail (yHIaMEHTOB MOCTOB 3aLIUTHBIN CII0H O€TOHA OJKEH ObITh HE MEHee
10 cm.

B 30He BO3A€HCTBHS IMOJIOKUTEIBHBIX Temreparyp (He meHee yeM Ha 0,5 M HuUXKe ypOBHs
CE30HHOI0 POMEP3aHUsl IPYHTA WM IOJIOIIBHI JIEASHOTO TOKPOBA) MOKHO MPUMEHSThH CBaU JIFOOBIX
BUJIOB 0€3 OrpaHMUYCHHIA TI0 YCIOBUIO MOPO30CTONKOCTH OETOHA.

8.17 Ilpu pa3paboTKe MPOEKTa CBAHBIX (PYHIAMEHTOB HEOOXOJMMO YYUTHIBATH BO3MOXKHOCTH
noabeMa (BBIOpA) MOBEPXHOCTH TPYHTAa NpU 3a0MBKE CBald, KOTOPBIH, KaK MPABUIIO, MOXET
MIPOUCXOUTH B CIy4asx:

a) IUIOLIaJKa CTPOUTEIbCTBA CJOXKEHA TJIMHUCTBIMH TPYHTAMH MSTKOIUIACTUYHOW H
TEKY4eIJIaCTUYHON KOHCUCTEHIIMI WM BOJOHACHIIICHHBIMU IBIJIEBATHIMU U MEJIKMMH TTECKAMH;

0) morpy>keHue cBail MPOU3BOIMUTCS CO JHA KOTIIOBAHA,;

B) KOHCTPYKIIMS CBaifHOTO (hyHIaMEHTa MIPUHSTA B BUJI€ CBAHOTO MOJISI MIIM CBAHBIX KYCTOB MpHU
PacCcTOSIHUU MEXy UX KpallHUMM CBassMU MeHee 9 M.

CpezaHee 3Ha4YCHHUE MMOIbEMA MOBEPXHOCTH TpyHTa h, M, crienyeT onpenensath mo Gopmysie

h= kVp/Ae, (81)

rae K - ko duiueHt, npuHUMaeMblii paBHbIM 0,6 IPH CTENICHN BIaKHOCTH rpyHTa 60stee 0,9;

Vp - 06bEM BCeX CBaii, IOrPyKaeMBIX B TPYHT, M,

A, - IITOMIA/Ib TIOTPYKEHUS CBA M TIOMAAb JHA KOTJIOBAHA, M2,

8.18 ApmmupoBaHue OypOHAOMBHBIX, OYpOCEKYIIMXCS M OYpPOMHBEKLIMOHHBIX CBail cieayeT
BBITIOJHAT, OOBEMHBIMU KapKacaMu, IS CO3[JaHUSl JKECTKOCTH KOTOPBIX MX MPOJOJIbHbIE
apMaTypHbIE CTEP)KHH JIOJDKHBI OBITh COCJMHEHBl HE TOJNBKO XOMYTaMH, HO U TpyOuyaThIMU
KOJIbIIaMH, YCTAaHOBJICHHBIMU Ha CBapKe IO JUIMHE KapKaca Ha PacCTOSIHUU HE Pexe YeM yepes IMATh
€ro IuaMeTpoB (HO He Jaile 4eM depe3 2 M). B 1ensax obecnedeHus 3auTHOTO CI0sl OETOHA MEKITY



TPYHTOM U apMaTypPHBIMH CTEP>KHSAMH KapKaca IMOCJISIHUN JOKEH ObITh OCHAIIEH (PUKCATOpaMu, a
TaK)Ke KpecTOOOpa3HbIMU aHKEpPaMH, YCTAHOBJICHHBIMU B HIXKHEM KOHIIE KapKaca JJIsl UCKIIOYeHHUS
BO3MOXHOCTH €ro NoabEMa Ipu U3BJICUCHUU OGCaI[HI:IX pr6

8.19 B cBaiinpIx ¢hyHIaMEHTaX U3 ACPEBSIHHBIX CTHIKOBAHHBIX 110 JIJTMHE CBal CTHIKM OPEBEH WITH
6pyCI>eB JOJIKHBI BBIIIOJIHATBHCSA BHPUTBIK C HNCPCKPBITUCM MCTAJUIMYCCKUMU HAKJIAAKaMWU WA
natpyokamu. CThIKM B MAaKETHBIX CBasX JOJKHBI OBITh PAacIONOXKEeHbl Bpa30eKKy Ha pacCTOSIHUU
OJIUH OT APYroro He mMexee 1,5 m.

8.20 ITpu KOHCTpYHpPOBAaHUM CBAaWHBIX ()YHAAMEHTOB HEOOXOIUMO YUUTHIBATD JIOTIOTHUTEIIBHBIC
TpeboBanus pazaenos 7/, 9-14.

9 OCo0EeHHOCTH NMPOEKTUPOBAHMS CBAHBIX (P)YHIAMEHTOB B MPOCAT0YHbIX TPYHTAX

9.1 Ilpu MHXEHEPHO-TEOJIOTMYECKHX HM3BICKAHUSAX HA CTPOUTEIBHBIX IUIOMIAIKAX, CIIOKEHHBIX
IIPOCAIOYHBIMU TPYHTaMH, CJIEIYeT ONpPENENsATh TUI I'PYHTOBBIX YCIOBHH IO IPOCAJOYHOCTH C
yKa3aHUEeM YaCTHBIX U MaKCHUMAJIbHBIX BO3MOXKHBIX 3HAUEHHUH MPOCAIKU TPYHTOB OT COOCTBEHHOTO
Beca (TP MOJICHITIKAX - C YIYETOM Beca MOJICHITKH).

Hapsiny ¢ OypeHneM CKBa)XMH HEOOXOIUMO MpeAayCMaTpHBaTh MPOXOJAKY HIyppoB ¢ O0TOOpOM
MOHOJIUTOB I'PYHTA.

[Tpu n3yyeHnu Ha 3aCTpauBaeMOi TEPPUTOPUU THAPOTEOIOTHUECKOTO PEKIMA MTOA3EMHBIX BOJI U
IIPOrHO3UPOBAHUM €r0 M3MEHEHMs NPU CTPOUTENIBCTBE M AKCIUTyaTallMM 3[aHUN U COOPYKEHHH
HEOO0XOAMMO TPOTHO3UPOBATh BO3MOXKHOCTH 3aMayMBAaHUS TPYHTOB B pe3ylbTaTe JeHCTBHA
pa3IUYHBIX (DAKTOPOB.

®U3NKO-MEXaHUYECKUE, B TOM 4YHCIE MPOYHOCTHBIE U J1e(hOpMAIMOHHBIC, XAPAKTEPUCTUKH
IIPOCAJIOYHBIX TPYHTOB JOJDKHBI ONPENENATHCS sl COCTOSHUS HPUPOAHOM BIIAXHOCTH M IIPH
MIOJTHOM BOJIOHACHIIIEHUH. OTHOCUTEIBHYIO IPOCAAOYHOCTh TPYHTOB CIEAYET ONpEACsITh B
YCIOBMSIX HMX 3aMadyMBaHUsA BOJAOH, KOTopas MO TeMmIeparype M XHUMHYECKUM MPUMECSIM
COOTBETCTBYET LUPKYIUPYIOLIEH B MHKEHEPHBIX CETAX KaK MPOCKTHPYEMOTro 0ObEKTa, TaK U 3JaHUN
(coopyxeHuit), paciooKEHHbIX Ha IPUMBIKAIOLIEN K HEMY TEPPUTOPHH.

9.2 Ilpu mNpoeKTUpPOBAaHHM CBaHBIX (yHIAaMEHTOB B TPYHTOBBIX ycioBuax |l Ttuma mo
MPOCAI0YHOCTH C BO3MOXKHOM MPOCAJAKOM TPYHTOB OT COOCTBEHHOTO Beca cBbilie 30 ¢M clieyer, Kak
MIPaBUJIO, IPEAYCMATPUBATH MEPOTIPUATHS 110 TIEPEBOY TPYHTOBBIX ycioBuii || Tuna B | Tun myrem
CPEe3KM IpyHTa WIM YIUIOTHEHUs NpEIBapUTEIbHBIM 3aMauMBaHUEM, 3aMauMBaHHEM CO B3PBIBOM,
ITyOMHHBIM YIUIOTHEHHEM TPYHTOBBIMHU CBassMM M JPYTUMH METOJAaMH. YKa3aHHbBIE CIOCOOBI
JOJKHBl 00ecreunBaTh yYCTpaHEHUE IMPOCAAKU TPYHTOBOM TOJIIM OT €€ COOCTBEHHOIO Beca B
npejenax Miomaan, 3aHUIMaeMOoN 3/JaHUEM HITH COOPYKEHHEM, U Ha PACCTOSHUU, PABHOM ITOJIOBHHE
IIPOCAIOYHON TOJIIU BOKPYT HETO.

9.3 Cgaiinble (hyHOAMEHTHI Ha TEPPUTOPHUSAX C MPOCATAOUYHBIMU TPYHTAMHU IMPH BO3MOXKHOCTH
3aMa4yMBaHUs TPYHTOB ClEyeT NMPUMEHATh B CllydasX, KOTJa BO3MOKHA NPOpE3Ka CBAas MU BCEX
CIIOEB TPOCAJOYHBIX TPYHTOB, IMPOYHOCTHBIE M JAe()OpPMAIIMOHHBIC XAPAKTEPUCTHKH KOTOPBIX
CHMJKAIOTCSI TP 3aMaYMBAHUU.

HwxHue KOHILBI cBaif JOJDKHBI OBITH 3ariyOJieHBI, KaK MpPaBUJIO, B CKaJbHbIE TPYHTHI, MECKH
IUIOTHBIE U CPEAHEN TNIOTHOCTH, INIMHUCTBIE TPYHTHI € TIOKA3aTeIeM TEKy4eCTH B BOJJOHACHIIIIEHHOM
COCTOSIHUU:

IL < 0,6 st Bcex BUIOB CBail B TPYHTOBBIX yCJIOBHsIX | THMa;

IL < 0,4 nns 3a0uBHBIX cBail U IL < 0,2 nansg GypoHAaOMBHBIX CBal MPH Ssig < Su B IPYHTOBBIX
ycnoBusx |l Tuna;

IL<0,2 nns 3a6uBHBIX cBaii ¥ IL < 0 111 OypoHAOMBHBIX CBaid MPH Ssi,g < Sy B TPYHTOBBIX YCIOBUSX
Il Tuma (rme Ssig - mpocaaka OT COOCTBEHHOTO Beca TPYHTA C YYETOM IOACHINKH WIH JIPYToi
IPUTPY3KU €0 TOBEPXHOCTH).

3arnyOneHue cBail B yKa3zaHHBIC TPYHTHI JOJDKHO Ha3HA4YaThCs MO pacueTy MyTeM HpPOBEPKH
YCIIOBHSL, UTO OCAJIKa CBaM HE MPEBBICUT NPEIEIbHYIO OCAJIKY Su, U YCIOBHS oOecrieueHus TpedyeMoit
Hecymield crmocobHoct cBau. llpw 3TOM NpUHUMAOT HauOoJbIlIee W3 TOJYYEHHBIX 3HAUYCHHH
3arayOJieHUs CBaM.



IIpumevanus

1 Ecnm mpopeska yKa3aHHBIX TPYHTOB B KOHKPETHBIX CIyJasx 3KOHOMHUYECKH HerelecooOpas3Ha, TO B TPYHTOBBIX
yenoBusax | Ttuma mo mpocamounoct i 3maHuB U coopyxeHuit |l u 1l ypoBHEH OTBETCTBEHHOCTH JOITyCKaeTCs
YCTpOHUCTBO cBail (kpoMme CBaii-000J04eK) ¢ 3arayOsieHreM HIDKHHUX KOHIIOB HE MEHee 4eM Ha 1 M B CIol rpyHTa ¢
OTHOCHUTEJIbHOM MpocagoyHoCThIO &) < 0,02 (npu naBnenun He menee 300 kl1a u He MeHee JaBieHus, COOTBETCTBYIOLIETO
JABJICHUIO OT COOCTBEHHOTO BEca TPYHTa M HAarpy3Kd Ha €ro ITOBEPXHOCTH) INPH YCIOBHH, YTO B ITOM CIydae
obecrnieynBaeTcsl HeCymiasi CHOCOOHOCTh CBall, a CyMMapHbIE 3HAYEHHUS BO3MOXKHBIX IPOCATOK M 0CaJOK OCHOBAHUS HE
MIPEBBIMAIOT MPEIETbHBIX 3HAYCHUH IS 30aHHUS U COOPYKCHUS NIPHU HEpaBHOMEPHOM 3aMadiBaHUH TPYHTOB. [Ipu 3TOM
JIOJDKHA OBITH 00CCIIeYeHa Hecyasi ClIoCOOHOCTh CBail U CBalHBIX (DYHIIAMEHTOB, @ BO3MOXKHBIC HEJIOIMTYCTUMBIC OCAJIKH
U TIPOCAJIKU TPYHTOB JTOJKHBI OBITh HCKIFOYCHBI TPUMCHCHHUEM JIOTIOTHUTEIIBHBIX MEPOTIPUSITHA.

2 CBau-KOJIOHHBI OJTHOATAXHBIX 3MaHui |1l ypoBHS OTBETCTBEHHOCTH B IPYHTOBBIX ycioBuAX | Tuma momyckaercs
OTMMpPAaTh HIDKHUMH KOHIIAMHU Ha TPYHTHI C &) > 0,02, ecnu Hecymiast ciocoOHOCTh CBal IOATBEPIKACHA UCTIBITAHUSIMH.

9.4 B cnyyae ecnu mo pe3yiabTaraM WHKEHEPHBIX M3bICKAaHWW YCTAHOBJIEHO, YTO MOTPYKEHHE
3a0MBHBIX CBail B MPOCAJOYHBIC TPYHTHI 3aTPYIHEHO, B MPOEKTE JOJDKHO OBITH MPETyCMOTPEHO
YCTPOMCTBO JIMJEPHBIX CKBAXXUH, JUAMETpP KOTOPHIX B TPYHTOBBIX ycloBusix | Tuma ciemyet
Ha3HauaThb MEHee quameTpa cedeHus cBau (10 50 MM), a B TpyHTOBBIX ycioBuax |l Tuna - paBHbIM
emy i menee (1o 50 mMm). B mocnenHeM ciydae riyOMHa JMIEPHBIX CKBXXUH HE JOJDKHA
MPEBBIIATH TOJIIIMHY MTPOCAJOYHOTO OT 3aMAaUYUBAHUS CJIOSI TPYHTA.

9.5 Pacuer Hecytelt crmocOOHOCTH CBail, MPUMEHSIEMBIX B TPYHTOBBIX YCIoBUsX | Tuma, ciaemxyer
MIPOU3BO/IUTH B COOTBETCTBUU C YKa3aHUSAMHM Mojpaszzena 7.2 u npuioxenus E ¢ yuetom Toro, uto
COIIPOTHBIICHHUS TPYHTOB IOl HIDKHUMH KOHIIaMH R u Ha G0K0BoO# moBepxHOocTH fi cBam (TabmuIs!
7.2, 7.3 u 71.8), koadpurnuent nponoprroHanbHocTd K (cM. puiiokeHue B), Monyns aedopmariun
E, yron BHyTpEHHET0 TPEHUs @ U yJIeIbHOE CLEIUIEHUE ¢ TOJKHBI OIPECIAThCS:

a) MpU TIOJHOM BOJOHACBHIIIEHUH TPYHTA, €CIM BO3MOXKHO 3aMadyMBaHHE TPyHTa, MPH 3TOM
pacueTHble TaOJIMYHbIE XapaKTEPUCTUKU CJeIyeT NPUHUMATh IPU TOKa3aTeiae TEeKy4ecTH,
ompenensieMoM 1o Gopmyiie

key, _

| = (9.1)
W, —Ww,

rze e - KO3 (HUIUEHT TOPUCTOCTU TPYHTA MPUPOTHON TNIOTHOCTH;

Y - YIeTBHBIH Bec Boapl; iy = 10 kH/M® (1 Te/M);

% - yZeTbHBIH Bec TBepblx yactuil, KH/M® (Tc/M);

k - koo urment, npuaEMaemMsblii paBHbIM: 1,0 - 1 cyneceid, 0,9 - 171t CyrJIMHKOB U TIIWH;

Wp, WL - BIQXHOCTH TpPYHTa Ha TpaHUIE PACKaThIBaHUS U TEKYyYeCTH, TOJU €IUWHUIBI, MPHU
3HavyeHu I < 0,4, momyuenHoM mpu pacuere 1o ¢popmyse (9.1), s cyneceit u cyrimmHKOB I cnenyer
NpuHUMAaTh paBHbIM 0,4;

0) mpu BIAXHOCTU W U TTOKa3aresie TeKydecTd I TpyHTa B MPUPOIHOM COCTOSIHUU (Koraa W < Wp
NPUHUMAETCsl Wp), €CJT 3aMavyriBaHHe TPYHTa HEBO3MOXKHO.

(Oneuarka. Urons 2011 1.)

9.6 Ilpu HaTMYMK JOCTATOYHOTO JIJISl CTATHCTHYECKON 00pab0oTKK 00beMa MOJIEBBIX OMpeIeTICHUN
MIPOYHOCTHBIX U AePOPMAIIMOHHBIX XapaKTEPUCTUK TPYHTOB pacueT Hecyllel criocOOHOCTH CBail B
ycinoBusx | u Il TMIOB Mo mIpOCajoyHOCTH PEKOMEHAYETCSI MPOU3BOIUTH B COOTBETCTBUU C
npwioxkenneM E. Hecymas cnocoOHOCTh cBail B BBIIITAMIOBAHHOM JIOKE, MPUMEHSEMBIX B
TPYHTOBBIX yCIOBUSX | Tuma, JOMKHA Ha3HAYATHCS B COOTBETCTBHH C TPpeOOBaHUSIMHE /.2.4 KaK JyIs
3a0MBHBIX CBal ¢ HAKJIOHHBIMU TpaHsaMu ripu I, mo dopmyme (9.1).

9.7 Hecymiyto criocoOHOCTh CBail, MPUMEHSAEMBIX B TPYHTOBBIX YCIOBUSX | THMA, IO pe3ynpTaTam
UX CTaTHYECKHUX MCIBITAHUM, MPOBEACHHBIX C JOKAJIbHBIM 3aMayMBaHUEM I'PYyHTa B MpeJesiax Bcei
mmHbl cBan cornacHo [OCT 5686, ciemyer ompeneisiTh B COOTBETCTBHU C TpPeOOBAHHUSIMU
noapazzaena 7.3.

B rpyHTOBBIX ycnoBusx | Tuma MpW HAIMYUU ONBITA CTPOUTENHCTBA HAa 3acTparBacMOU
TEPPUTOPUU U PE3YyJIbTATOB paHEE BHINOJHEHHBIX CTATUUECKHUX HCIBITAHUN CBail B aHAJOTUYHBIX
YCJIOBUSIX MCTIBITAHUS CBAll IOMYCKAETCsl HE TPOU3BOIUTD.



He pomyckaeTcst onpenensiTh HECYIIyI0 CIIOCOOHOCTh CBail M CBaif-000J0YEK, yCTPAaUBAEMBIX B
MPOCaZOYHBIX TPYHTaX, MO JaHHBIM pPE3yJbTAaTOB HMX JUHAMHYECKHX HCIBITAHUN, a TaKxke
OTIPECIISATh PACYCTHHIE CONIPOTUBIICHHS TPOCATOYHBIX TPYHTOB MO HUKHUM KOHIIOM U Ha OOKOBOA
MOBEPXHOCTH CBaW MO JaHHBIM PE3YJIbTATOB IMOJIEBBIX UCIBITAHUNA 3THX TPYHTOB AMHAMHUYECKUM
30HPOBAHUEM.

Cratudeckoe 30HANPOBAHHUE JTOMYCKAETCS IPUMEHSATD:

HUKE TPaHUIBI TPOCATOYHON TOJIIM - MPH BBEIOOPE CIIOEB TPYHTA JJIsi ONMUPAHUS CBall M JUIS
OTIpE/ICNICHUS] PACUETHBIX CONPOTUBICHHM TPYHTOB TMOJ HWXHHUM KOHIIoM R u Ha OoKoBOIi
MOBEPXHOCTH cBau fi;

B IPYHTOBBIX YCIOBUAX | Tuma - [uig ompeneneHusl pacueTHBIX COMPOTHUBIIEHUN 3aMOYEHHBIX
MPOCAIOYHBIX TPYHTOB MO HUKHUM KOHIIOM R 1 Ha O0KOBOM MOBepXHOCTH cBaw fi;

B IpYHTOBBIX ycioBusix |l Tuna - mpu onpenenseHrn OTpULIATEILHON CHUJIBI TPEHHSI POCAI0UHbIX
IPYHTOB Ha OOKOBOH TTOBEPXHOCTH CBau B COOTBETCTBHH ¢ 9.10.

9.8 Tlomumo cBaii, yKa3aHHBIX B pazjaene 6, cieAyeT TakkKe IPUMEHITh HaOUBHBIC
KEIIe300€TOHHBIC CBaW, YCTpaWBaeMble B MPOOYPEHHBIX CKBAKMHAX C 3a00eM, YIIOTHEHHBIM
BTpaMOOBbIBaHHEM IIeOHs Ha T1yOouHy He Menee 3d (rae d - muamMeTp CKBaXKHHBI ), THOO0 YCTPOWCTBOM
3a0WMBHOM MATHl KOHUYECKON (hOPMBEI.

9.9 Cawu o HecyIe# crmocoOHOCTH TPYHTOB OCHOBAHUS B TPYHTOBBIX ycioBusx |l Tuma cnegyer
PaCCUUTHIBATH C YUETOM CHJI OTPHUIATEILHOTO TPEHHS HCXOIS U3 YCIOBUS

N < % —y.P.,
rae N - pacuetrHas Harpy3ka, kKH, Ha oHY cBaio;

Fq - Hecymas cnocobHocTh cBam, KH, onpenensemas B coorsercTBuu ¢ 9.11;

¥, 70, ¥h - Ko durmenTsl, mpuHuMaemblie o 7.1.11;

Y - Koa(huiueHT ycmoBuii paboThl CBau, 3HAYCHUE KOTOPOTO MPUHUMAIOT B 3aBUCHMOCTH OT
BO3MOKHOT'O 3HAUEHUS MPOCAIKU TPYHTA Ssii TPU Ssl = 5 cM ¥ = 0; mpu Ssi = 2Sy ye = 0,8; ms
IIPOMEKYTOUHBIX 3HAYEHUH Ss| ) OIPEAEIISAIOT HHTEPIIOJIALUEH;

Pn - oTpuniatenbHas cuia TpeHus, onpeaensemas B cooTBeTcTBuu ¢ 9.10.

(9.2)

IIpumevanus

1 3navenue Pn criemyer onpeaessiTh, KaKk MPaBUIIO, I MOJHOCTHIO BOJOHACHIIICHHOTO IPYHTa (IPHU BO3MOXHOM
3aMa4YrBaHUM [PYHTOB CBEPXY).

2 Tlo mpoYHOCTH MaTepuaia CBau OJKHBI ObITh pACCUUTAHBI HA Harpy3Ky N + Pp.

9.10 OtpunatenbHyI0 CHIIy TpE€HUS Pn B BOJIOHACHIIIEHHBIX TPYHTaX U P’ B TpyHTax MPUPOIHON
BJI&KHOCTH, JCHCTBYIOIIYI0 Ha OOKOBOM MOBEPXHOCTHU cBau, KH, MpUHUMAIOT paBHOW HAUOOIbIIEMY
HpeNeIbHOMY COINPOTUBIICHUIO CBaW JUIMHOW Nsi MO HMCHBITAHUSM BBLICPIUBAIONICH HArpy3Kou
cormacHo ['OCT 5686 COOTBETCTBEHHO B BOJOHACBHIIIEHHBIX TI'PYHTax M IPYyHTaxX HPUPOJHOU
BIIQ)KHOCTH.

Jlo mpoBeeHNS UCTIBITAHUM Ha BbIIEPTUBAHKE 3HAUEHUE Pn JOMYCKAETCs ONPENEIISTh:

a) mo hopmyie

P, =u zh, (9.3)

T€E U - IEPUMETP, M, YJaCTKa CTBOJIA CBaH JJIMHOU her;

hs - pacuerHast TiyOMHa, M, 10 KOTOPOH MPOU3BOAUTCS CYMMHPOBAHUE CUJI OOKOBOT'O TPEHHSI
MPOCENAIOIINX CIIOEB I'PyHTa, IPUHUMaeMasi paBHOW ITyOMHe, T/ie 3HAY€HUE MPOCATAKU TPYHTA OT
JeNCTBUSI COOCTBEHHOTO BECa, ONPEIesIiEHHOE B cCOOTBETCTBUH ¢ TpeboBanussmu CI122.13330, paBHO
HaUMEHBIIEMY 3HAYCHHIO TOIYCTUMOU ehopMaIlii OCHOBAHUS 3JIaHMS;

7i - pacueTHOe cornpoTuBieHue, klla, onpenensemoe no hopmyie



T, =¢o,,t0p, +C;; <= LV , (9.4)

371€Ch { - SKCIIEPUMEHTAIbHBIN MapaMeTp, XapaKTepu3yIoImuil O0KOBOE JaBlieHHEe Ha KOHTAaKTe
CBau C TPYHTOM;

Nuaxe - HAMOOJBIIIEE 3HAYCHHUE TIOPUCTOCTH MPOCATOYHBIX TPYHTOB, MPUHUMaeMoe paBHbIM (,55;

Ni - HOPUCTOCTH I-TO CIIOS TPYHTA B IOJISIX €IUHHIIBL;

Hi - rmyOuHa pacioiokKeHus: CEpeAMHBI PACUETHOTO I-T0 CIIOSI TPYHTA, M;

Ho=1wMm;

Ozg - BEPTUKAJIBHOE HANpPSKEHHE OT COOCTBEHHOI'O Beca BOJIOHACHIIIIEHHOT 0 TpyHTa, Klla;

@ ¥ C| - pacyeTHBIC 3HAYCHHUS yIila BHYTPEHHETO TPEHHs, TPaJ., ¥ YICIbHOIO CLEIUICHHS, I-T0
ciosl TpyHTa, onpeznenseMmblie B cooTBeTcTBUM ¢ ['OCT 12248 no meroay KOHCOJIMAMPOBAHHOIO
JPEHUPOBAHHOIO CPE3A;

hi - Tommmua, M, I-TO CJOS MPOCAJOYHOTO TPYHTA, OCEAAIONIEr0 INPH 3aMauyuBaHUU H
COIIPHUKACAIOILIETOCS C OOKOBOM MMOBEPXHOCTHIO CBAH;

0) Tmo pe3ynbTaTaM CTaTUYECKOTO 30HIMPOBAHUS BOJIOHACBIIICHHBIX TPYHTOB U TPYHTOB
NPUPOTHON BIQKHOCTH Ha PacUeTHYIO MIyOuHY Nsi B COOTBETCTBUU € TOpa3aeiom 7.3.

9.11 Hecymyto cnocobnocts Fq, kH, cBail B rpyHTOBBIX ycnoBusx |l Tuma mo mpocagodnocTy,
paboTaronux Ha C)KUMAIOIIYIO Harpy3Ky, CI€yeT OMpPEeiTh:

a) MO pe3yJibTaTaM CTaTUYECKUX UCIBITAHUHI CBall C JOKaJIbHBIM 3aMaylBaHUEM - KaK Pa3HOCThb
MEKIy HECyIIeH CIOCOOHOCTBIO CBail JuuHONW | Ha BIABIMBAIONIYI0 HArpy3Ky W HECYIICH
CIIOCOOHOCTBIO CBail JUIMHOM Ns| Ha BBIIEPTUBAIOIIYIO0 HArPY3KY; B HEOOXOIUMBIX CIIydasX CIEAyeT
MpelycMaTpuBaTh MPOBEACHUE UCIBITAHUI TEH30METPUYECKUX CBail (C OINpeneseHHeM YCUIIUN U
nedopMaruii B CCUSHUSIX CBau );

0) pacyeToM B COOTBETCTBUU C YKa3aHUSIMH 9.5 B YCIOBHSX MOJHOTO BOJOHACHIIIEHUS TPYHTOB B
npejeax CIoeB rpyHTa HUKE TIyOuHBI Nsl.

9.12 IlpoBeneHue cTaTUYECKUX UCTIBITAHUN CcBail B TpyHTax |l THMa mo mpocamoyHOCTH SIBISETCS
00s13aTeTFHBIM MIPH OTCYTCTBUU (DOHIOBBIX MATEPUAIOB MO TAKHUM HCIIBITAHUSIM.

9.13 Jlns 0cob0 OTBETCTBEHHBIX COOPYXKEHHUHW M TP MacCOBOM 3acTpOMKE B pailloHax ¢
HEU3YyYEHHBIMU TPYHTOBBIMH YCJIOBHSIMHU CJIEIYET IMPOU3BOAUTH HUCIBITAHUS CBAMl C JUIMTEIbHBIM
3aMayMBaHUEM OCHOBAHUS JI0 MOJHOTO MPOSBICHUS MPOCAIOK MO Pa3pabOTaHHOI MporpamMme IJis
KOHKPETHBIX YCIOBHUH.

9.14 Ecnu Ha 60KOBOM MTOBEPXHOCTH CBall BO3MOYKHO TOSIBJICHUE OTPHUIATEIIBHBIX CHJI TPEHUS, TO
0CaJIKy CBaiHOTrO (yHJAMEHTAa W3 BHUCSYMX CBail CIEAYeT OIpeNeNiaTh Kak Ui YCIOBHOT'O
dbynnamenta (moapazmen /.4), HO TIpH TOACYETE HATPY30K JOJDKHBI OBITH J0OaBIICHBI
OTpHILIATENIbHBIE CHIIBI TPEHUs, ompenesneHHsle no ¢opmyne (9.3) mpu nepumerpe u, M, paBHOM
IIEPUMETPY POCTBEPKA B MIPEAEIIAX €ro BHICOTHI U IO MEPUMETPY KYCTa 110 HapyKHBIM I'PaHsAM CBail.

9.15 Ompenenenue HEPaBHOMEPHOCTH OCAJOK CBANHBIX ()YHJAMEHTOB B MPOCAJOYHBIX TPYHTaX
Il pacdyeTa KOHCTPYKIMH 3JaHUM W COOPYKEHUH JOJDKHO TMPOM3BOAUTHCA C YYETOM
IIPOrHO3UPYEMBIX M3MEHEHUN THUAPOTrE€OJIONMUECKUX YCIOBUH IJIOLAAN 3aCTPOMKH M BO3MOXKHBIX
HaubOoJsee HeOIaronpusATHBIX BHAA U PACHOJIOKEHUS UCTOYHHKA 3aMauyMBaHMs 110 OTHOLIEHUIO K
paccuuThiBaeMOMY (yHIAMEHTY WJIM COOPY>KEHHUIO B IIETIOM.

9.16 Ilpumenenue cBailHBIX (YHAAMEHTOB HE HCKIIOYACT HEOOXOIUMOCTH BBITIOJHEHUS
BOJI03ALUTHBIX MeponpusTUid. [Ipy 5TOM B TpyHTOBBIX ycioBusx || Tuma no npocago4HocTy JOKHA
ObITh Takke IMpeAycCMOTpeHa pa3pe3ka 3JaHUi OCaJOYHBIMU IIBaMU Ha OJOKH MpPOCTOU
KoH(puUryparuu. B Ipou3BOACTBEHHBIX 3/aHUSX MPOMBIIUICHHBIX MPEANPUATHH, 000PYIOBaHHBIX
KpaHaMH, KpOME€ TOro, JOJDKHBI OBITb MPEIyCMOTPEHbl KOHCTPYKTHUBHBIE MEPOIPHUSTHS,
o0ecreynBaoIe BO3MOXKHOCTh PUXTOBKHU MOIKPAHOBBIX ITyTEH HA yIBOCHHOE 3HAUEHUE PACUETHOU
0CaJIK{ CBAalHBIX (PYHIAMEHTOB, HO HE MEHEe MOJOBUHBI MPOCAJIKK IPYHTA OT COOCTBEHHOTO Beca. B
cllyyasix Korjia CBailHbIN ()yHIAMEHT HE MCKIJIIoYaeT AeopMalui KOHCTPYKLUMN W KPEHBI 3JaHUN
(coopyKeHHUil), TPEBBIMIAIONINE BEJIUYUHBI, JOMYCTUMbIE HOPMAaMHM, 3/1aHUS U COOPYKEHHUS
JIOITYCKAEeTCsl POEKTUPOBATh C YUETOM MEPOIPUATHI, CHUKAIOIINX HEPABHOMEPHYIO X OCaJKy U



YCTPAHSAIOLIUX UX KPEHBI, B TOM YUCJIE C IPUMEHEHUEM BbIPaBHUBAHMUS.

9.17 Tlpu mnpocamkax TpyHTa OT coOCTBeHHOro Beca Ooinee 30 cM ciemyeT y4YWTHIBATh
BO3MOKHOCTh TOPU30HTAJIBHBIX MEPEMEIICHHH CBalHbBIX (PYHIaMEHTOB, MOMAAIOMIUX B MPEICIIbI
KPUBOJIMHEWHOW YaCTH MPOCATOYHON BOPOHKH.

9.18 B rpyHTOBBIX ycnoBusx |l Tuma npu onpeneneHun Harpy3ok, JE€HCTBYIOIIMX HAa CBaHBIN
(byHIIaMeHT, clieyeT YYWUTHIBaTh OTPHUIIATEIbHBIE CHJIBI TPEHHUS, KOTOpPHIE MOTYT MOSBIATHCA Ha
PAacIIoNIOKEHHBIX BBIIIE MOAOIIBBI CBAITHOTO POCTBEpKAa OOKOBBIX MOBEPXHOCTSX 3ariTyOJCHHBIX B
TPYHT YacTel 3/1aHus WIH COOPYKEHUS.

9.19 Tlpu nmpuMeHEHHH CBaMHBIX (YHAAMEHTOB IJIAHUPOBOYHBIE MOJCHIIKU TPYHTOB Oojee 1 M
Ha TEPPUTOPHSX, CIIOKEHHBIX MPOCAAOYHBIMU TPYHTAMH, JOMYCKAIOTCS TOJBKO MPHU CIENHUaIbHOM
00OCHOBaHUH.

9.20 Ilpu mMpOEKTUPOBAaHUHU CBAMHBIX (PYHIAMEHTOB, YCTPAaWBa€MbIX B TPYHTOBBIX ycioBusx |l
TUmna, K03QpPUIHEHT HAASKHOCTH 10 HazHaueHuto (7.1.3) He yUUTHIBAIOT.

10 OcoOeHHOCTH TPOEKTUPOBAHUS CBAWHBIX (PYHIAMEHTOB B HA0YXaIOIIUX IPYHTAX

10.1 Ilpu npoeKTUpOBaHMM CBAMHBIX (YHAAMEHTOB B HaOYyXaloIIUX TPYHTaX JOIyCKaeTcs
MpelycMaTpuBaTh Kak MOJIHYIO MPOPE3Ky CBassMU BCel TOJIIN HAOyXaloIIKUX TPYHTOB (C ONUpPaHUEM
HIDKHUX KOHIIOB Ha HEHa0yXarolllue IPYHTHI), TaK U YaCTHYHYIO MPOPE3Ky (C OMUpaHUEM HIDKHUX
KOHIIOB HETIOCPEACTBEHHO B TOJIIIE HAOYXAIOITUX TPYHTOB).

10.2 IIpu pacuere Hecyle CIOCOOHOCTH cBaif B HAOYXalOUIMX I'PYHTaX 3HAYCHHs PAaCUETHBIX
CONPOTHUBIICHHI HAOYXAIOIIUX TPYHTOB MO/ HIDKHUM KOHIIOM R 1 Ha 60K0BO# moBepxHocTH fi cBau
WIA CBau-000JIOUKM PEKOMEHAYETCs NpPUHUMAaTh Ha OCHOBAaHUHM pPeE3yJbTaTOB CTATHUECKUX
WCIIBITAHUHN CBall M CBA-IITaMIIOB B HAOYXalOIIMX TPYHTAX C UX 3aMavyMBaHHEM Ha CTPOUTEIHLHOMN
IUIOIIAZIKE WM TPWIETAIOIUX K HEW TEePpUTOPHSIX, MMEIOIIMX aHaJoTHYHble TpyHTHL. [lpn
OTCYTCTBHM pE3yJIbTaTOB YKa3aHHBIX CTAaTUYECKUX MCIBITAHUM pacueTHOE COMPOTHBIICHHE
HaOyXarUIMX IPYHTOB 110/ HIYKHUM KOHIIOM R 1 Ha 60koBO# nmoBepxHocTH fi cBaii u cBaii-o00104eK
IUaMeTpoM MeHee | M jJomyckaeTcss MpuHMMaTh 1o Tabmunam 7.2, 7.3 u 7.8 ¢ BBeacHHEM
JONIOJTHUTEIBHOTO KO3 UIMEHTa YCIOBHHA paboThl cBau B TpyHTe ). = 0,5, yduThiBaeMoro
HE3aBUCHUMO OT JIPYruX KO3P(GUIIMEHTOB YCIOBHI pabOThI, MPUBEACHHBIX B Tabnumax 7.4 u 7.6.

10.3 IIpu pacyere cBaiiHBIX (PyHIaMEHTOB B HAOYXaIOIMIKX IPYHTAX 10 Aedopmanusam (oapasiesn
7.4) nomkeH BBIMOJHATHCA JOIMOJHUTENBHBIA pacdyeT IO ONPEIeNICHHI0 MoabeMa CBail MpH
HaOyXaHWH TPyHTA B cOOTBeTCTBHH ¢ TpeOoBanusmu 10.4-10.6.

10.4 TTogbeMm hsw,p, M, 3a0MBHBIX CBaii, IOTPYKEHHBIX B MPEIBAPUTEIBHO MPOOYPEHHBIC JTHICPHBIC
CKBR)XMHBI, HAaOMBHBIX CBail 0e3 YIIMpeHHsA, a TaKKe CBaii-000JI0YeK, HE MPOPE3AIOLINX
Ha0yXarolyro 30Hy TPYHTOB, CIIEIYET ONPEACNIATh Mo (hopmyiie

hsw,p = (hsw - h'sw,p)Q + h'sw,p - 0,0001w/uN, (10_1)

rie hsw - TOTbeM OBEPXHOCTH HAOYXAOIIEro IPYHTA, M;

h'swp - TOABEM CIIOSI TPYHTA B YPOBHE 3aJI0KCHUS HUKHETO KOHIIA CBail (B Clydae MPOPE3KH
HaOyxaromieid 30HbI TpyHTa N'swp = 0;

Q, o - ko3 durmenTsl, onpeaensemsie 1mo Tadmuie 10.1, mpu 3Tom 2 3aBUCUT OT TTOKA3aTeNs O,
KOTOPBIA XapaKTepu3yeT YMEHbIIeHHEe JedopMaIiuu 1o TIIyOrHe MacCUBa IPU HA0yXaHUH TPYHTA U
NPUHUMAETCs I HaOyXalomuX TiH: capMaTckux - 0,31 ML, apansckux - 0,36 M 1 XxBaTbIHCKHUX -
0,42 m%;

u - IepUMETp CBau, M;

N - pacueTHast Harpy3Ka Ha cBato, KH, onpeneneHrast ¢ Ko3QUIIMEHTOM HAJIS)KHOCTH 110 Harpy3Ke
%=1

Tabawnma 10.1

Kosdpuuuent Q, Mm%, npu 3nauenusx o
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

I'nmyOuHa norpy»eHust cBau, M Kos¢puuuent o, M?/kH




5 0,59 0,46 0,36 0,29 0,24 11
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

[IpenenbHble 3HAUCHHS NOJbEMa COOPYKEHHH, a TaKKe 3HAYCHHE IOJBEMA ITOBEPXHOCTH
HaOyXxarmiero rpyHra Nsw U moabeMa ciiosi TpYHTa B yPOBHE PACIIOJIOKEHHSI HUKHUX KOHIIOB CBaii
hsw,p, ClTeyeT OMpeaessiTh B COOTBETCTBHHM ¢ TpeOoBanusmu CIT 22.13330.

10.5 Ipu npope3ke cBasMu HaOyXalOUIMX CJIOEB I'PyHTA W 3ariyOJeHHH UX B HeHaOyxaromme
TPYHTHI ITOJIBEM CBafHOTO QyHIAMEHTa OyAeT MPaKTHYEeCKN UCKIIOUCH MPU COOTIOICHUN YCIIOBHS

N>F —N<lofu (10.2)
7/n7/k

rae N - To xe, uto u B popmyie (10.1);

Fsw - paBHOIEHCTBYIOIIAs pACUSTHBIX CHJI MObeMa, KH, neficTByIomux Ha O0KOBOM TOBEPXHOCTH
CBauW, OmpejenseMas MO pe3ylbTaTaM WX TOJEBBIX HCIBITAHWNA B Ha0YyXaroMIMX TPYHTAX WIH
ompenensieMasi C UCTIOJIb30BaHUEM JIAHHBIX TAOMHIIBI 7.3 ¢ yueToM K03 UIIMEHTa HAJEKHOCTH TI0
Harpyske Juis cu HaOyxaHus rpyHTa % = 1,2;

Fau - HEcymas cnocoOHOCTh yyacTka cBau, KH, pacmonoxxeHHoro B HeHabyXarolieM rpyHre, npu
NEHCTBUM BBIIEPTUBAIOLINX HATPY30K;

70, h, % - TO XKe, 4To U B hopmyuie (7.2).

10.6 TTonbeMm cBait nuameTpoM Gosiee 1 M, HE IPOPE3aAIIMX HAOYXAIOIIHNE CIIOU TPYHTA, TOJKECH
OTIpeNIeNAThCS Kak /Uis (yHJaMEeHTa Ha €CTECTBEHHOM OCHOBAaHHH B COOTBETCTBUHU C TPEOOBaHUSIMU
CI122.13330. IIpu 3TOM IOABEM CBaU € YHIMPEHUEM JOJIKEH ONPEAEIATHCS IPU IEHCTBUU HArPy3KH
Fu, paBHO#1

Fu=N+ }’IIVg - Fsw, (103)

rae N, Fsw - To ke, uto u B hopmyie (10.2);

/I - pacueTHOe 3HaYeHHe YAeIbHOro Beca rpynTa, KH/m®;

Vg - 00beM IpyHTa, NpENATCTBYIOMIMI MOIbEMy CBaW, M°, U MPUHUMAEMbI PaBHBIM 00BEMY
IPYHTa B IpeJeiax pPacIIMPSIONIErocs YCEYEeHHOTO KOHYca BBICOTOH N ¢ HMKHUM (MEHBIINM)
AMaMeTPOM, paBHBIM TuaMmeTpy ymmpenus d, a Bepxaum auamerpom d' = h +d (3aeck h - paccrosinue
OT IIPUPOAHOM MOBEPXHOCTU I'PYHTA IO CEPEANHBI YIIUPEHUS CBaH).

10.7 Ilpu nOpOEKTHPOBAHWU CBAMHBIX (YHIAMEHTOB B HAOYXalOUMX TPYHTAX MEXIY
MIOBEPXHOCTBIO I'PYHTa M HWXXHEH IUIOCKOCTBIO POCTBEPKA JOJKEH OBITh HPELYCMOTPEH 3a30p
pa3mMepoM, paBHBIM WK O0JIee MAKCUMAaJIbHOTO 3HAUEHHS MT0IbeMa IPYHTA MPU ero HaOyXaHUH.

[Ipu TtonmmHe crmosi HaOyxaromiero rpyHTa MeHee 12 M JOIMyCKaeTcsl yCTpamBaTh POCTBEPK,
OIUPAIOLIUICS HEMOCPEICTBEHHO HA TPYHT, Ipu cobumtoeHnu yciosus (10.2).

[Ipu pacmonokeHnu cBail B BHIE KyCTa WJIW CBAWHOTO IOJS TOIBEM CBalHBIX (yHIaMEHTOB
CJIEyET PACCUUTBIBATH C YUYETOM B3aUMHOIO BIIMSHUS CBaM.

11 OcoO0eHHOCTH TIPOEKTHPOBAHUA CBAWHBLIX (QYHIAMEHTOB HAa MNOAPAdATHIBAEMbIX
TEePPUTOPUSAX

11.1 Ilpu npoeKTUPOBAaHUHN CBAWHBIX (PYH/IAMEHTOB Ha MOAPA0ATHIBAEMBIX TEPPUTOPHUAX KPOME
TpeOOBaHUI HACTOALIMX HOPM JOJDKHBI cobmoaarkest Takxke Tpedoanus CIT 21.13330; mpu s3Tom
HapsAy ¢ TaHHBIMU MH)XEHEPHBIX U3bICKAHUMN JIJISl TPOEKTUPOBAHUS CBAWHBIX (YHIAMEHTOB JIOJIKHBI
TaKXXe HCIOJIb30BATHCS JIAaHHBIE TOPHO-TEOJOTHYECKUX HM3BICKAHWNW M CBEICHUS 00 OKUIAEMBIX
nepopMarusax 3eMHONH OBEPXHOCTH.

11.2 B 3amannu Ha IPOEKTHPOBAHNE CBAHBIX (DYHITAMEHTOB Ha M0IpabaThIBAEMbBIX TEPPUTOPHUSIX
JOJKHBI  COJIEP)KAThCsl TMOJIyYEHHbIE IO pe3ysibTaTaM MapKIIeHJepcKoro pacdera JaHHbIe 00



OKH/Ia€MBIX MAaKCUMAIIBHBIX J1e(hopMaIMiIX 3€MHOI MMOBEPXHOCTH HA YYaCTKE CTPOUTENILCTBA, B TOM
quclie OceJaHNe, HAaKJIOH, OTHOCUTENbHbIE TOPU30HTAIbHBIE 1e(OpMalK PACTSKEHUS UIIH CKATHS,
paanyc KpMBU3HBI 3¢MHOI IOBEPXHOCTH, BBICOTA YCTYIIA.

11.3 Pacuer cBaifHbIX ()yHIaMEHTOB 37]aHUI U COOPY>KEHUM, BO3BOJAMMBIX Ha MOAPa0aThIBAEMBIX
TEPPUTOPHUSAX, TOJIKEH IPOU3BOAUTHCS TI0 MPEICIIbHBIM COCTOSIHUSIM Ha 0CO00€ COYeTaHUe Harpy3oK,
Ha3HAYaeMbIX C YU€TOM BO3JACUCTBUI CO CTOPOHBI AEPOPMHUPYEMOTO MPHU MOAPaOOTKE OCHOBAHHSL.

11.4 B 3aBUCHMOCTH OT XapakTepa CONpPsDKEHHsS TOJIOB CBall ¢ POCTBEPKOM M B3aMMOJAEHCTBHUS
(yHI1aMEHTOB C TPYHTOM OCHOBAHHMSI B IPOIIECCE Pa3BUTHUS B HEM TOPU3OHTAIBHBIX Aedopmanuii ot
NOJIpa0OTKN TEPPUTOPUH PA3ITUYAIOT CIETYIOINE CXeMbl CBalfHBIX (PYH/IaMEHTOB:

a) ECTKHE - IPU KECTKOM 3a/ieJKe TOJIOB CBall B POCTBEPK IyTEM 3aaHKEPHUBAHHS B HEM
BBIIIYCKOB apMaTypbl CBail WJIM HEMOCPEACTBEHHOM 3a/I€JIKM B HEM T'OJIOBBI CBal B COOTBETCTBUU C
TpeOOBaHUSIMHU, U3JI0KEHHBIMH B 8.9;

0) moJaTaMBBIC - MPU YCIOBHO-IIAPHUPHOM COIPSDKEHHHM CBAaW C POCTBEPKOM, BBIIIOJHEHHOM
MyTEM 3aJI€JIKH €€ TOJIOBBI B POCTBEPK Ha 5-10 CM WITH CONIPSKEHUS YEPE3 OB CKOJIbKECHUS.

11.5 Pacuer cBaiiHBIX (YHIaMEHTOB M WX OCHOBAHUH Ha MOAPAOATHIBAEMBIX TEPPUTOPHUSIX
JIOJKEH MTPOU3BOJIUTHCS C YUETOM:

a) U3MEHEHUH (PU3MKO-MEXaHUYECKUX CBOMCTB IPYHTOB, BBI3BAHHBIX MOJPA0OTKOM TEPpUTOPHH,
B COOTBETCTBUU ¢ TpeOoBanusmu 11.6;

0) mepepacnpeneNeHusi BepTUKAIBHBIX HAarpy30K Ha OT/IENbHBbIC CBaW, BBI3BAHHOT'O HAKIJIOHOM,
UCKPUBJICHHEM U yCTYMOOOpa30BaHHWEM 3€MHOI MOBEPXHOCTH, B COOTBETCTBUU C TPEOOBAHUSIMHU
11.7,

B) JIOTIOJHUTENbHBIX HAarpy30K B TOPU30HTAJIbHOW IUIOCKOCTH, BBI3BAHHBIX OTHOCHUTEIHHBIMU
TOPU3OHTAIBHBIMU JIe(hOpMAIMSIMUA TPYHTOB OCHOBAHMsI, B COOTBETCTBUH ¢ TpeboBaHusMu 11.8.

11.6 Hecymryro cocoOHOCTh TpyHTa OCHOBaHUs CBail Bcex BUIOB Fcr, kH, paboratommx Ha
CKUMAIOIIYIO Harpy3Ky, IPH MOIpad0TKe TEPPUTOPUH CIIEIYET ONPeNeNaTh o hopmyIe

Fer = yerFa, (11.1)

re Jr - KO3h(OUIHUEHT yCIOBUI PaOOTHI, YYUTHIBAOIINNA H3MEHEHHE (PU3UKO-MEXaHUYECKUX
CBOWCTB IT'PYHTOB H IIepepactpe/ielieHne BEPTUKATBHBIX HATPY30K MPHU MOAPAOOTKE TEPPUTOPHUH: JIS
CBali-CTOCK B (hyHAaAMEHTAX JIFOOBIX 3IaHUI U COOPYKEHHH Yer = 1; 17151 BUCSYMX CBail B hyHAaMEHTaX
MOJATINBBIX 3JaHUA WM COOPYKCHUU (HAlpUMEp, OAHOATAXKHBIX KApPKACHBIX C MIAPHUPHBIMU
ornopamu) y%r = 0,9; 11t BUCAYMX CBal B QyHIaMEHTaX KECTKUX 3/IJaHUN U COOPYKEHHH (Harmpumep,
OeCKapKaCHBIX MHOTOATAXKHBIX 3JJaHUHN C )KECTKUMH Y3JIaMH, CUIIOCHBIX KOPITYCOB) Jer = 1,1,

Fq - HEcymas criocobHOCTh cBau, KH, onpeneneHHas pac4eToM B COOTBETCTBUU C TOIPA3CIIOM
/.2 win orpesiesieHHasl 10 pe3yJbTaTaM IMOJIEBBIX MCCIIEOBaHUM (MCIBITAHUS CBall AMHAMHUYECKOM

WM CTaTHYECKOM Harpy3Koil, 30HIUpOBaHNE TPYHTOB) B COOTBETCTBUU C TPEOOBAHUSAMU IOIpa3ieia
7.3.

[Ipumeuanue - B ciydae kpyronanatonux miaactoB B popmyste (11.1) cinemyer Takke yIUTHIBATH 3aBHCSAIIUN OT
3HAYCHUS OTHOCUTENILHOM FOPU3OHTANBHOM AeopMaliu &, MM/M, TOTMONHUTEIbHBII KOG duimeHt yr = 1/(1 + 1004).

11.7 JlonmonHuTenpHble BepTHUKaNbHbIE Harpy3ku +AN Ha cBau wiu cBan-00OJIOYKM 37aHUN U
COOPYXKEHHUM C KECTKOW KOHCTPYKTHMBHOW CXEMOW CIIEAYET OMNPEAENSATh B 3aBUCUMOCTH OT
pacUETHBIX 3HAYEHUM BEPTUKAJIBHBIX NIEPEMEUICHUM CBal, BBI3BAHHBIX HAKIOHOM, MCKPHUBIICHHEM,
yCcTynooOpa30BaHUEM 3€MHOM MOBEPXHOCTH, a TaKXKe TOPU30HTAIBHBIMU J1e(OpMalUsIMUA TPYHTOB
OCHOBAHUS IIPH YCIOBUSAX:

a) cBaiiHple (PYyHJAMEHTHI U3 BUCSYMX CBail M UX OCHOBAaHUS 3aMEHSIOT B COOTBETCTBHHU C /.4
YCIIOBHBIM (DYH/1aMEHTOM Ha €CTECTBEHHOM OCHOBAHUU;

0) oCHOBaHME YCJIOBHOIO (pyHJaMEHTa MPUHUMAIOT JTUHEHHO Ae(POPMUPYEMBIM C MTOCTOSIHHBIMU
[0 JAJUHE 37aHUsA (COOPY)KEHHsS) WIM BBIACICHHOIO B HEM OTCEKa MoayJeM JegopManuu U
KO3 PHUIUEHTOM MOCTENH IPYHTA.

OmnpeneneHue  JONONHUTEIBHBIX  BEPTUKANBHBIX HArpy30K IPOU3BOAAT  OTHOCHTEIBHO
MPOAOJIBHOM U MONIEPEYHOM OCEH 31aHHUs.



11.8 B pacuerax cBailHbIX (pPyHIIaMEHTOB, BO3BOJMMBIX Ha MOJAPa0ATHIBAEMBIX TEPPUTOPHUSX,
CIIEAYeT YUMTBIBATh JONOJHUTEIbHBIC YCHIINS, BO3HUKAIOIINE B CBAsX BCIECACTBUE MX pabOThHI Ha
u3ru0 TOJ BIMSHUEM TOPU3OHTAIBHBIX IEPEMEIICHUH TpyHTa OCHOBAaHHUS MpH M0ApabOTKe
TEPPUTOPUU TI0 OTHOILIEHHUIO K IPOCKTHOMY MOJIOKEHHIO CBaM.

11.9 PacueTrHoe ropu30OHTANbHOE MEPEMELICHUE TPYHTA Ucr, MM, TIPU MOJAPAOOTKE TEPPUTOPHUU
CIIEAYeT ONMpeAeATh 1o Gopmyie

Ucr = W)eénX, (11.2)

TZI€ J, )% - COOTBETCTBEHHO KOX(PPUIIMEHTHl HAJEKHOCTU 0 HArpy3Ke U yclIoBHUIl paboThl Asis
OTHOCHUTEILHBIX TOPU30OHTAIBHBIX Nedopmaruii, mpuHUMaeMble cormmacHo CIT21.13330;

& - OXKHUJaeMOe 3HAYeHHWE OTHOCHTEIBbHOM TOPM3OHTAIBHOHN AedopMmaliuu, ompeaeiseMoe 1o
pe3ylbTaTaM MapKILIeHIepCcKoro pacyera, MM/M;

X - pacCTOSIHHE OT OCH paccCMaTpUBAaEMOM CBau 10 LEHTPAJbHOW OCU 3HaHUS (COOpPYKEHUs) C
POCTBEPKOM, YCTpaUBaeMbIM Ha BCIO JUIMHY 37aHUs (OTCEeKa), Ui 10 OJI0Ka )KECTKOCTU KapKacHOTO
31aHus (OTCEKa) C POCTBEPKOM, YCTPAUBAEMbIM MO/ OT/AC/IbHBIE KOJIOHHBI, M.

11.10 Cgaiinple ¢GyHAAMEHTHI 3AaHUN W COOPYKEHHUH, BO3BOJMMBIX Ha MOApadaThHIBAEMBIX
TEPPUTOPUSX, CIEAYET MPOSKTUPOBATH UCXOIS U3 YCIOBUN HEOOXOIMMOCTH MepeIayl Ha POCTBEPK
MUHUMAaJbHBIX YCHJIMN OT CBail, BOHUKAIOIIUX B pe3ysbTaTe AedopmManny 3eMHON OBEPXHOCTH.

J1J1s BEIIOJTHEHUS 3TOTO TPeOOBaHUS HEOOXOIMMO B MPOEKTAX MPEyCMaTPUBATh:

a) pa3pe3Ky 3/1aHusl WU COOPY>KEHHUS Ha OTCEKH JII YMEHBILICHHs BIUSHUS TOPU30HTAIBHBIX
IIEpEMELICHUHN TPYHTa OCHOBAHHS;

0) MPEeUMYIIECTBEHHO BHCSIYHME CBaW IS 3JaHUN M COOPYKEHHUH C YKECTKOM KOHCTPYKTHBHOU
CXEMOM JUIsl CHUIKEHHUS JOMOJTHUTENBHO BO3HHUKAIOIIMX YCHUJIUN B BEPTUKAIBHOM MIOCKOCTH OT
WCKPUBJICHHS] OCHOBAHMSI;

B) CBal BO3MOXXHO MEHBILEW >KECTKOCTH, HAMpUMEpP MpU3MATHUYECKUE, KBAJAPATHOTO WU
MPSIMOYTOJIBHOTO TIONEPEYHOr0 CEYEHHUs, NMPHU 3TOM CBau IMPSMOYTOJIBHOIO CEUEHHUS CleIyeT
pacrosiaraTb MEHbIIEH CTOPOHOM B IPOJOJIbBHOM HANpPABIEHUU OTCEKA 3/1aHMUS;

I') IPEUMYIIECTBEHHO MMOAATINBbBIE KOHCTPYKIIMU CONPSKEHUS CBall ¢ POCTBEPKOM, YKa3aHHbBIE B
11.4;

1) BIpaBHUBAHUE 3/1aHUN C TIOMOILBIO IOMKPATOB MJIM IPYTUX BHIPABHUBAIOIINX YCTPOMCTB.

IIpu paspeske 34aHHA WIN COOPYKEHUS HAa OTCEKM MEXKIYy HHUMH B POCTBEPKE CIIEAYET
nperycMaTpuBaTh 3a30pbl (AeopMalMOHHBIE IIBBI), pa3Mepbl KOTOPBIX OMPENENSIIOT Kak Jyis
HIDKHUX KOHCTPYKUIMHU 3JaHUN M COOPYKEeHUH B cooTBeTCTBHHU ¢ TpeboBanusamu CIT 21.13330.

11.11 Cgaiiaple (pyHIAMEHTHI CleAyeT NPUMEHATh, KaK TMPaBWIO, Ha MOApadaThIBAEMbIX
teppurtopusx |-1V rpynn, B ToM uncie:

a) C BUCSIMUMHM CBassMH - Ha Tepputopusix -1V rpynm ass mo0b1X BUIOB U KOHCTPYKIIMH 3/TaHUNA
U COOPYKECHMUIL;

0) co cBasmu-croiikamu - Ha Tepputopusx Il w IV rpynn nns 3maHuii 1 COOpPYKEHHH,
MIPOCKTUPYEMBIX C MOJATIMBON KOHCTPYKTUBHOM CXE€MOM 3/1aHUs MPU UCKPUBICHUHU OCHOBAHUS, a
utst |V Tpymiie! - Takke U TSl 3JaHUN M COOPYKEHUM, TPOSKTUPYEMBIX C KECTKOW KOHCTPYKTUBHOMN
CXEMOH.

IIpumeuanus

1 Jlenenne monpabaTeiBacMbIX TEPPUTOPUN Ha TPYIIITEI MPUHATO B cooTBeTcTBUU ¢ CIT 21.13330.

2 CBaun-0007049KH, HAOUBHBIE U OYpOBBIE CBau muameTpoM Oosiee 600 MM U Ipyrue BHIIBI KECTKUX CBAH OITyCKaeTCs
MPUMEHSTh, KaK MPaBUIIO, TOJBKO B CBAWHBIX (pyHIaMEHTaX C MOJATIMBON CXEMOH MPH COMPSDKEHUH MX C POCTBEPKOM
yepes moB cKoubkeHus (11.4).

3 3arnybneHue B TPYHT CBail Ha MOJApabaThIBAEMBIX TEPPUTOPHSIX TOJDKHO OBITH HE MeHee 4 M, 32 MCKIIOYEeHUEM
Clly4yaeB ONUPaHUs CBail HA CKAJIbHBIC TPYHTHI.

11.12 Ha mogpabareiBaembix Tepputopusix Ik-1Vk rpynm ¢ BO3MOXXKHBIM 00pa30BaHUEM YCTYIIOB,
a TaKkKe Ha IUIOMIAJIKaX C T€OJIOTMUYECKUMU HApYHICHHSIMH MPUMEHEHUE CBAMHBIX (PYHIAMEHTOB
JIOTTYCKAETCsl TOJIBKO NMPU HAIMYHUH CIIEUATBHOTO0 00OCHOBAHUS.

11.13 KoHCTpyKIUSI CONMPsKEHUsI CBail ¢ POCTBEPKOM JOJKHA HA3HAYAThCS B 3aBUCHUMOCTH OT
3HAYEHUS 0’KUIAEMOT0 TOPU30HTAILHOTO MepPEMEIICHHsI TPYHTa OCHOBAHUS, IIPU 3TOM INpeAeTbHbIE



3HAYEHUS] TOPU3OHTAIHLHOTO TIEPEMEIICHHS Il CBall HE MOJKHBI MPEBBIMIATH MPH COMPSHKCHUH C
poctBepkom (11.4), cm:

2 - )KECTKOM;

5 - moaTIIMBOM, YCIOBHO-IIAPHUPHOM;

8 - mogaTIMBOM Yepe3 MIOB CKOJIbKEHUS.

IIpumeuanue - [na CHIDKEHMS 3HAYCHMH YCHIHMH, BO3HHUKAIOIIUX B CBAasX U POCTBEPKE OT BO3JEUCTBUS
TOPU30HTAJIBHBIX NEpPEeMEIIEHNH T'PyHTa OCHOBAaHMS, a TaKKe Il oOecredeHHs MPOCTPAHCTBEHHOH YCTOMYMBOCTH
CBalHBIX (YHIAMEHTOB 3JaHus (COOPY>KEHNUS) B 1IEJIOM CBaW CBAHOTO MOJIs B 30HE JEHCTBHS HEOOJIBbIINX IIEpeMEICHUH
IpyHTa (0 2 CM) CJIe/IyeT IIPEAyCMaTPUBATh C )KECTKUM COIPSKEHUEM, @ OCTAJIBHBIE - C TOJATIAUBBIM (LLIAPHUPHBIM WIIN
COMPSDKEHUEM Yepe3 ILIOB CKOJIBXKEHNUS).

11.14 CgaiiHble POCTBEPKH JOJKHBI PACCUUTHIBATHCS HA BHELIEHTPEHHOE PACTSKEHHUE U CIKATHE,
a TakXKe Ha KPy4YECHHME IPpU BO3JEHUCTBMM HAa HUX TOPU3OHTAIBHBIX OIOPHBIX PEaKLMi OT cBai
(ToTepeyHOM CHITBI M M3THOAIOIIETO MOMEHTA), BRI3BAHHBIX OOKOBBIM JIaBJICHHEM J1e(OPMUPYEMOTO
U MOPaObOTKE TPYHTA OCHOBAHHMS.

11.15 Ipu npuMeHEeHNU CBAaHHBIX (YHIAMEHTOB C BEHICOKUM POCTBEPKOM B OCTOHHBIX MOJIaX WU
OPYTUX SKECTKMX  KOHCTPYKIUSX, VYCTPAaWBa€MbIX Ha TMOBEPXHOCTH TpPyHTa, CIEAyeT
NpeaycMaTpyuBaTh 3a30p MO BCEMY MEPUMETPY CBall MIMPUHOW HE MEHEE 8 CM Ha BCIO TOJIIMHY
KECTKOM KOHCTPYKLMH. 3a30p CJIEAYET 3aMOJHITh IJIACTUYHBIMY WM YIPYTUMHU MaTepuallaMu, He
00pa3yIOIIMMU JKECTKOW OMOPHI IS CBail P BO3CHCTBUU TOPU30HTAIBHBIX ITEPEMEIICHUH rPyHTa
OCHOBAHUSI.

12 Oco0eHHOCTH NPOEKTHPOBAHUSA CBAaliHBIX (YHAAMEHTOB B ceiicCMMYeCKHX paioHaX

12.1 [Ipu nmpoekTupoBaHUU CBAaWHBIX (DYHAAMEHTOB B CEHCMUUYECKHUX PalioHax KpoMe TpeOOBaHUM
HACTOSIIUX MpaBMII ciieayeT cobmoaars Takxke Tpedoanus CII 14.13330, mpu 3TOM B IOTOJHEHHUE
K MaTepuajaM WH)XEHEPHBIX U3bICKAaHUN IJI NPOEKTHPOBAHUS CBAHHBIX (DYHIAMEHTOB AOJKHBI
OBITh UCIIOJIHL30BAHBI JAaHHbBIE CEHICMUYECKOT0 MUKPOPAHOHUPOBAHUS IUIOMIAIKA CTPOUTEIHCTBA.

12.2 Cpaitabie (hyHIAaMEHTHI 3[JaHUN U COOPYKEHHUH IPH pacyeTe Mo MPEeAeTIbHBIM COCTOSHUSM
NEPBOIl TPyNIBl C Y4ETOM CEHCMHUYECKHUX BO3JCHCTBUH MOJKHBI PACCUUTBHIBATHCS Ha 0co0oe
coderaHue Harpy3ok. Ilpu aTom HE0OX0aMMO NpenycMaTpUBaTh:

a) oIpeJiesIeHUe Hecylle cocoOHOCTH CBau HAa CKMMAIONIYIO M BBIIEPTUBAIOIIYIO HArPY3KU B
COOTBETCTBHUH C TPeOOBAHUSAMM IO Ipas3aena /.2;

0) TpoBepKy YCTOWYMBOCTH T'PYHTa IO YCJIOBHMIO OTPaHMYCHMS JaBJICHUS, MEpPEeJaBacMoro Ha
I'PYHT OOKOBBIMH ITOBEPXHOCTSIMU CBail, B COOTBETCTBUU C TPEOOBAHUAMU NPUIIOKEHUS B;

B) pacueT cBall II0 IPOYHOCTM MaTepuajga Ha COBMECTHOE JAECWCTBHE PACUETHBIX YCHIMN
(MpOOIBHOM CHJIBI, U3TUOAOLIETO MOMEHTA U MONIEPEYHOM CHJIbI), 3HAUEHUSI KOTOPBIX OIPECIISAIOT
C YYETOM MPUIIOKEHUS B B 3aBUCHMOCTH OT paCYETHBIX 3HAYCHUM CEMCMUYECKUX HArpy30K.

IIpy BBINTOJIHEHNH YKAa3aHHBIX B MOJIIYHKTAX «@» - «B» PACUETOB TAKKE JOJDKHBI YYMTBIBATHCS
TpeboBaHus, mpuBeaeHHBIC B 12.3-12.8.

II pUMCYAHUC- HpI/I OIIPEACIICHNU PACUCTHBIX 3HAYCHMH CCHCMHYECKHX Harpysok, ZleﬁCTByIOHIPIX Ha 3JaHUC UJIN
COOpPYIKCHHC, BBICOKHM CBaMHBII POCTBEPK CICAYCT paCCMATPUBATh KaK KapKaCHHﬁ HIDKHUM 9Tax.

12.3 Tlpu pacuere Hecymiel CTOCOOHOCTH CBal Ha CKUMAIOIIYIO WMJIH BBIIEPTHBAIOIILYIO HATPY3KY
Feq 3Hauenus R u fi (moxpasnen 7.2) cineayer yMHOXKHUTD Ha OHIKArOIUe KO3 QUIIMEHTHI yCIOBUI
paboThl TPYHTAa OCHOBAHUS Jeql U Jeqe, NIpHUBEAEHHbIE B Tabnuue 12.1, wiu ompeneisT UX IO
pe3yibTaTaM HCIBITAHUNA CBall M CBaWHBIX (YHIAMEHTOB WMHUTHPOBAHHBIMH CEHCMHYECKHUMU
BO3JEHCTBUSAMH.

Kpome toro, conporusienue rpynra fi Ha 00K0BOI MOBEPXHOCTH CBaH 0 paCcUeTHON TIyOHHBI Ny
(12.4) cnenyer npuHUMaTh paBHBIM HYIIIO.

Taomuma 12.1

PacueTtnas . Koo dunmenr yciaoBuii paboOTEl Yeq?2
CONCMUIHOCTD Koadduument ycnoBuii paboThl Jeq1 47151 KOPPEKTHPOBKU b y p Yeq

H 3Hauenmit R npu rpyHTax JUIS KOPPEKTHPOBKH 3HaueHuii fi mpu
3IAHUHA U IrpyHTax




0asIBI I'nunucteie
- I'nunucThie
Tlecku cpenneit Py Tlecku nnoTHbIE U TPYHTBI TIPU
Tlecku nnotHbIE pu .
IUIOTHOCTH CpeqHe! IIOTHOCTH ToKasareJe
ToKasareJe
TEeKy4eCTH
TEKy4eCTH
Mano- | HACBINCH-|  Mano- | HACHMICH-| |0 _ | Mano- | HACKINCH- || 0<(0,75
BJIa)KHBIE 1 HEBIE BIIa)KHBIE 1 HBIC LO <65" BJIa)KHBIE 1 HBIC "0 IL<|<L I
BJIJKHBIE BOJIOM BJIJKHBIE BOJIOM - BJIJKHBIE BOJIOM 0,751 <1
7 1 0.9 0.95 0.8 11095 0.95 09 ]0.95|0.85/0,75
0,9 0,5 0,85 0,4 1109 0,85 0,5 0,91]0,810,75
8 0.9 0.8 0.85 07 (095 09 0.85 0.8 0908|071
0,8 0,4 0,75 0,35 0,95| 0,8 0,75 0,4 0,81]0,7]0,65
9 0.8 0.7 0.75 - 091085 0.75 07 1085|0706
0,7 0,35 0,6 0,85| 0,7 0,65 0,35 0,65[0,6 | -

Ilpumevanus

1 3HaueHus JeqL U Yeq2, yKa3aHHbIE HAJ] 4E€PTOH, OTHOCATCA K 3a0UBHBIM, HAOUBHBIM CBasM (CBasM BBITECHEHHU), [0
4epTol - K OYpOBBIM.

2 3naueHus KOdX(POULUEHTOB Jeqr U Jeq2 caeayeT yMHoxaTh Ha 0,85, 1,0 unu 1,15 s 3maHuil U cOOpyKeHUH,
BO3BOJUMBIX B pPaifOHaX ¢ IOBTOPSAEMOCTHIO 1, 2, 3 COOTBETCTBEHHO (KPOME TPAHCIOPTHBIX U THIPOTEXHUYECKHX).

3 Hecyuiyio criocoOHOCTh CBai-CTOEK, ONMPAIOIIUXCS HA CKAJIBHBIE W KPYITHOOOJIIOMOYHBIE TPYHTHI, ONPEICIISIOT

0e3 BBEAEHUS JIONOIHUTEIbHBIX KOA()(ULUEHTOB yCI0oBUll pPabOTHI Jeqr U Jeq2.

12.4 Pacuetnyto riryouHy hd, 10 KOTOpO#l HE YYHMTHIBAIOT CONMPOTHBICHHE IPYHTA Ha OOKOBOM
MOBEPXHOCTHU CBaM, orpenesstor no ¢popmysie (12.1), Ho mpuHuMaroT He 6osee 3/

h, = a(H+a,aM) | (12.1)

a
b, i7|tg¢| +C

&

rae ai, az, az - 6e3pasmepHbie kod(hduuHeHTH, paBHbIE cooTBeTcTBeHHO 1,5; 0,8 u 0,6 mpu
BBICOKOM POCTBEPKE W IJIsi OTIEIBHO cTosieit ceau, 1,2; 1,2 u 0 - npu KecTKOM 3a/esike CBau B
HU3KHUUA POCTBEPK;

H, M - pacdeTHple 3HAUYEHUS COOTBETCTBEHHO TOPU3OHTAIBHOW cwibl, KH, u m3rubaromiero
MoMeHTa, KH-M, IpUIOKEHHBIX K CBac B YPOBHE NMOBEPXHOCTU TPyHTa MPU 0COOOM COYETaHHU
Harpy30kK ¢ y4eTOM CEeMCMUYECKUX BO3/ICHCTBUI;

ole - KO3 uuueHT nepopmanuu, 1/m, onpeaensieMplii o NpUIIOKeHUIO B;

b, - ycnoBHas mmMprHa cBau, M, oTpeesieMas o IPUIOKEHHUIO B;

7 - pacdyeTHOE 3HAUeHHe YAeTbHOTO Beca rpyHTa, KH/M°, ompenenseMoe B BOMO-HACHIIEHHBIX
IPYHTax C Y4€TOM B3BEILMBAIOILIETO JEHCTBUS BOJBI;

@, C| - pacueTHble 3HAUYECHUS COOTBETCTBEHHO YIJIa BHYTPEHHETO TPEHUs TPyHTa, Ipaj., H
YAETBHOTO CLETIeHUs rpyHTa, Kl]a.

B npoekrax pekoMeHIyeTcsd NpeaycMaTpuBaThb KOHTPOJbHBIE MCIBITAaHWS CBaik Ha
TOPU30HTAJIBHYIO HArPY3KYy.

(Oneuarka. Urons 2011 1.)

12.5 Omnpenenenne pacueTHON rIyOuHBI Ng MpH BO3ACHCTBUN CEHCMHUECKUX HArpPy30K CIEIyeT
IIPOU3BOJUTh, IPUHUMAs 3HAYEHHsI PACUETHOIO YIJIa BHYTPEHHETO TPEHUS () YMEHBIIEHHBIMU IS
pacyeTHoM celicMruYHOCTH 7 6aioB - Ha 2°, 8 6auioB - Ha 4°, 9 6ayutoB - Ha 7°.

12.6 Ilpu pacyere cBailHBIX (DYHIAMEHTOB MOCTOB BIUSHHE CEHCMHMYECKOTO BO3ICHCTBUS Ha
YCIIOBUSL 3a/lelIKi CBall B BOJOHACBHIIIEHHBIX TbUIEBATHIX IME€CKaX W TJIMHUCTBIX TPYHTaxX C
nokasareieMm Tekydectu I > 0,5 cnenyer yuumteiBaTh myreM noHwkeHus Ha 30 % 3HadeHMM
K03 (HULHEHTOB MPONOPLHOHATBHOCTH K, MPUBEICHHBIX JIJIS 3TUX TPYHTOB B MPUIIOKEHUH B.

12.7 Hecymast cnocoOHOCTh cBau Feq, KH, paboraromield Ha BepTHKAIBHYIO CKUMAIOIIYIO U
BBIIEPTUBAIOIIYIO HATPY3KH, 110 PE3yJIbTaTaM MOJIEBIX UCIIBITAHUH JOHKHA ONIPEAEATHCS C YUETOM
CeliCMUYECKUX BO3JEHCTBUI O hopMmyIie



Feq = kequ, (12.2)

rae Keqg - KO3(DDUIMEHT, Yy4YMTHIBAIONIMN CHUXKEHHE HECYIEH CIHOCOOHOCTH CBau TIpU
CEHCMUYECKUX BO3IACHCTBUSAX, ONPEACIAEMBI pPAacyeTOM KaK OTHOLICHUE 3HA4YCHUS HECYyIIeu
CIIOCOOHOCTH CBaW, BBIYMCICHHOTO B COOTBETCTBUU ¢ 12.2-12.4 ¢ yd4eToM CEWCMHYECKHUX
BO3ICHUCTBUI, M 3HAUYEHUS HeCylled CrnocoOOHOCTH CBau, OINpPENENIEHHOW COTIacHO TPeOOBaHHIM
noapazzaena 7.2 6e3 yuera CeiCMHUYECKUX BO3ICHCTBUIA;

F¢ - Hecymas cmocobHocTh cBam, KH, ompeneneHHas Mo pe3yiabTaTaM CTaTUYECKUX HIIU
JUHAMHYECKHUX UCTBITAaHUI WM IO JaHHBIM CTaTHUYECKOT0 30HAMPOBAHUS TPYHTA B COOTBETCTBHUH C
noapaszaenom 7.3 (6e3 yuera ceCMUIECKUX BO3JICHCTBUN).

12.8 Pacuer cBaii B MpocaJioYHBIX M HAaOyXalIIMX TPYHTaX Ha 0co00e COYeTaHHE Harpy3oK ¢
Y4ETOM CEMCMHUYECKUX BO3JEHUCTBHUM NOJKEH IMPOU3BOIUTHCS IPU IPUPOJHOM BIIAXKHOCTH, €CIIU
3aMayMBaHUE TPYHTAa HEBO3MOXXHO, M TPHU MOJHOCTHIO BOJOHACHIIIEHHOM TPYHTE, HMEIOIIEM
MoKa3aTesb TeKy4ecTH, onpenensembii mo gopmyne (9.1), ecau 3amauuBaHue TPyHTAa BO3MOXKHO;
MPU ATOM OIPEACIICHHE HECYIel CHnOoCOOHOCTH CBail B TPYHTOBBIX ycioBusix |l Tuma mo
MIPOCAIOYHOCTH MIPOU3BOIAT O€3 yueTa BO3SMOKHOCTH Pa3BUTHUS OTPUIIATEIBHBIX CUJI TPEHHS TPYHTA.

IIpumeuanue - Pacyer cBaii Ha celficMUYeCKHE BO3ACHCTBUS HE MCKIOYACT HCOOXOAMMOCTH BBITONHCHHS HX
pacueTa B COOTBETCTBHH ¢ pasaenamu 9-11.

12.9 1151 cBaliHBIX (hYHAAMEHTOB B CEHCMUYECKUX paliOHaX CJICyeT MPUMEHSTh CBal BCEX BUJIOB,
KpOoMe CBaii 6e3 MonepeyHoro apMUpOBaHUs U OyIaBOBUIHBIX.

He nomyckaercst takke mpuMeHEHHE OCTOHHBIX CBail, T.€. CBail, HE MMECIONIUX apMaTypHBIX
KapKacoB I10 BCEH IJIMHE CBAWHOIO CTBOJIA.

3anpemaercs yCTpONCTBO B CEHCMUUECKUX pailoHax OypOBBIX CBaif 1101 M30BITOUYHBIM JIaBJICHUEM
BOJIBI 6€3 00CaIHBIX TPYO.

12.10 Tlpu npoeKTUpOBAaHWHU CBAHBIX (hYHAAMEHTOB B CEHCMHUECKUX palilOHAX ONMMpaHUE KOHIIA
CBall ciemyer mpeaycMaTpuBaTh Ha CKallbHBIE, KPYIMHOOOIOMOYHBIC TPYHTHI, IMECKH IUIOTHBIC W
CpeIHEeH ITOTHOCTH U TJIMHUCTBIC TPYHTHI ¢ TTokazaTeneM Tekydectu I < 0,5.

OnupaHue HIKHUX KOHIIOB CBail Ha PBIXJIbIE BOJOHACHIIEHHBIE MECKH, TJIMHUCTBIE TPYHTHI C
nokasaresuem tekydectu I > 0,5 He gomyckaercs.

12.11 3arny0OneHue B TPYHT CBail B CEMCMUYECKUX pallOHAX JOJDKHO OBITh HE MeHee 4 M, a MpHu
HaJUYUU B OCHOBAaHUU HUXKHUX KOHIIOB CBail BOJOHACBHIIIEHHBIX MMECKOB CPEIHEN IIIOTHOCTU - HE
MeHee 8 M. JlomyckaeTcsi yMEHbIIICHHUE 3ariTyOJIeHUs] CBail TIPH COOTBETCTBYIONIEM OOOCHOBAHHH,
MOJIYYEHHOM B pe3yjbTaTe IMOJEBbIX MWCIBITAHUM CBall HMMHUTHUPOBAHHBIMU CEUCMHYECKUMU
BO3JICUCTBUSIMU.

JJis OMHOATAXKHBIX CEIhCKOXO03MCTBEHHBIX 3/IaHUH, HE COACPKAMIUX IIEHHOTO 000pYAOBaHuUs, U
B CJIy4ae ONMUpPaHUs CBail Ha CKaJbHbIE TPYHTHI X 3ariIyOJieHUe B TPYHT MPUHUMAIOT TAKUM K€, KaK
U B HECEHCMMYECKUX paliOHaX.

12.12 PoctBepk cBaitHOro ¢yHAamMeHTa MO HECYNIMMH CTEHAMH 3JIaHUs B TIpejAesiax OTCeKa
JIOJKEeH OBITh, KaK MPaBUIIO, HEMIPEPHIBHBIM M PACIIONIOKEHHBIM B OJTHOM YpOBHE. BepxHUe KOHIIBI
cBall JOJKHBI OBITH JKECTKO 3aJlelaHbl B POCTBEPK Ha TIyOWHY, OIpEAeTseMyl0 pPacueToM,
YUHUTBIBAIOIIUM CEHCMUYECKHE HArPy3KH.

VYeTpoiicTBO 0€3pOCTBEPKOBBIX CBAWHBIX (DYHIAMEHTOB 3/IaHUA U COOPY)KCHUH HE JIOMYCKaeTCA.

[Ipumeuanue - [Ipu cTpouTenbecTBE HA KOCOTOPax POCTBEPK B MPEAETax OTCEKA JOMYCKAETCs BBITIOIHATE B BHIIE
€IMHOW MOHOJIUTHOMH KeJ1e300€TOHHOW KOHCTPYKITUH - TUTUTHI HITH MEPEKPECTHBIX JICHT.

12.13 TIpu COOTBETCTBYIOIIEM TEXHHKO-)KOHOMUYECKOM OOOCHOBAHUHM MOXHO TPHUMEHSTH
cBaiiHble (YHIaMEHTHI C MPOMEKYTOUYHOW MOAYIIKOW U3 CBIMYYUX MaTepuayoB (1eOHs, IpaBusi,
Mecka KPYMHOTO M cpenHed kpymHocth). Takue ¢GyHIAMEHTBI HE CJIeAyeT MPUMEHSTh B
OpPraHOMUHEPATBHBIX, OPraHUYECKUX M MpocanouHbix rpyHTax |l Tuma, Ha moapabaThiBaeMbIX
TEPPUTOPHUSAX, TEOJOTHYECKH HEYCTOMYMBBIX IUIOMIAAKaX (HA KOTOPHIX HMEIOTCS WA MOTYT
BO3HUKATh OMOJI3HU, CEJIH, KapCThl U T.II.) U Ha IUIOUIA/IKaX, CI0KEHHBIX HECTaOMIM3UPOBAHHBIMU
TPYHTaMHU.

Jlist cBaifHBIX (PYHITAMEHTOB C MTPOMEKYTOYHON TIOIYIIKOM CIEAyeT MPUMEHSTh TaKWE K€ BUIBI



CBaif, KaKk U B HecelicMMYECKUX pailoHax (KpoMe OyTaBOBHIHBIX).

12.14 PacuerT cBaii, BXOASIIMX B COCTaB CBAHOTO (PyHIAMEHTA C MPOMEXYTOUHOM MOYITKON, Ha
TOpPU30HTANIbHBIC HATPY3KU HE pou3BoaAUTCs. Hecylyro cnocoOHOCTh TaKUX CBaid, paboTaomux Ha
C)KMMAIOIIYIO Harpy3Ky C Y4eTOM CEHCMUYECKUX BO3ICUCTBUM, CIIEeIyeT ONPelesTh B COOTBETCTBUU
c TpeboBanusMHu 12.3; mpu 3TOM CONPOTUBJIICHHWE T'PYHTa HEOOXOJUMO YYHUTHIBATH BJIOJIb BCEH
OOKOBOI ITOBEPXHOCTH cBaw, T.€. hg = 0, a koaduHeHT ycaoBuii pabOThI HIYKHETO KOHIIA CBaM IIPH
CeMCMUYECKUX BO3JICHCTBUAX MPUHUMATH Jeqr = 1,2.

12.15 Tlpu pacuere cBalHBIX (HYHAAMEHTOB C MPOMEKYTOUHOW MOAYHNIKOW MO JedopMarusm
ocanKy (QyHAaMeHTa CleAyeT BBbIUMCIATH KaK CyYMMY OCagK{d YCJIOBHOTO (yHAaMeHTa,
OTpesieNiieMO B COOTBETCTBUU C TpeOOBaHUAMU Mojapaszaena 7.4, U OCaIKU MPOMEKYTOUHOU
MIOJTYIIKH.

13 Oco0eHHOCTH NPOEKTHPOBAHMS CBAHMHBLIX (QYHIAMEHTOB HAa 3aKapPCTOBAHHBIX
TEePPUTOPUAX

13.1 Cpaitable (yHIAMEHTHI 3JaHUH W COOPYXKEHWW, BO3BOJUMBIX Ha 3aKapCTOBAHHBIX
TEPPUTOPUSAX, JOJDKHBI MPOSKTUPOBATHCA C YUETOM BO3MOXKHOCTH OOpa30BaHMs MOBEPXHOCTHBIX
KapCTOBBIX JaedopMainuii - MPOBAJIOB M OCEAaHUM, a TaKKe OCOOCHHOCTEH pa3BUTHUS KapPCTOBBIX
IIPOLIECCOB.

13.2 [Iporao3upyemsbie mapaMeTpbl KapCTOBBIX AePOpMAIMA U UX TTOBEPXHOCTHBIX MPOSBICHUN
OIIPEACISAIOT PACUETOM HA OCHOBE aHaJIM3a MH)KEHEPHO-TEOJIOTMUECKHUX M T'HAPOre0JOTMYECKUX
YCJIOBUM M MX BO3MOXHBIX M3MEHEHHMU 3a BpEMs 3KCIUTyaTallUH COOPYKEHHMM C IMPUBICYEHUEM
CHEeIUAaTU3UPOBAHHBIX OPraHU3ALUH.

13.3 O6BbemMbI HTHKEHEPHO-TEOJTOTUUECKUX U3BICKAHUI Ha 3aKapCTOBAHHBIX TEPPUTOPHUSIX JOJIKHBI
Ha3HayaThCsl B COOTBETCTBUU ¢ TpeOoBaHmsmu CII 22.13330 Ha OCHOBaHWU MPEIBAPUTEIHLHON
OLICHKH IO apXWBHBIM JAHHBIM CTEMEHU KapCTOBOW omacHOCTU. JIOMHKHO OBITH MPEayCMOTPEHO
BHITIOTHEHUE HE MEHEE JBYX CKBAXKWUH, BCKPBIBAIOMIMX KAapCTYIOIIWECS TPYHTHl Ha TIyOuHY,
Ha3HAa4aeMyl0 B 3aBUCUMOCTHM OT CTEINEHM HX 3aKapCTOBAaHHOCTH, THAPOJOTHYECKHX U
TUAPOTE€OJIOTHYECKUX YCIIOBUM, HO HE MEHEE YeM Ha 5 M.

13.4 Tlpu wm3BICKaHUSAX JOJDKHBI OBITh TOJYYEHBI CBEACHHUS O MOBEPXHOCTHBIX IMPOSIBICHUSIX
KapcToBO-CY(h(hO3MOHHBIX MPOIECCOB (IPOBAJIBI, OCEIAHUS 3€MHOM MOBEPXHOCTH) KaK HA MOMEHT
MIPOBEACHUS U3bICKAHU, TAK U1 HA OCHOBAHUM MMEIOIMXCS aPXUBHBIX JaHHBIX, @ TAKKE CBEJICHUS O
3aUKCUPOBAHHBIX B X0 OYpeHHs MPOBAJIAX MHCTPYMEHTA, BBISIBICHHBIX MOJIOCTSIX, KaBepHaX,
HaJU4YUU B HUX 3alOJHUTENS, OCYIIECTBICHO pallOHUPOBAaHUE IUIOLIAJAKA CTPOUTENBCTBA U
ycTaHOBIIeHa KaTteropus cy(h(o3noHHO-KapCTOBOM €€ OMaCHOCTH.

13.5 B pe3ynbTare BBIMOJHEHHBIX WHKEHEPHO-TEOJIOTHYECKUX HCCICIOBAHUN JOKHBI OBITH
BBISIBJICHBI C(DOPMHPOBABIIIIECS KAPCTOBEIE (DOPMBI U MPOSIBIICHHUS, YCTAHOBIICHA CTETICHDh OMTACHOCTH
BO3JICUCTBUSL KapcTa Ha BHOBb BO3BOJMMBIE WJIM PEKOHCTPYHPYEMBIE COOPYKEHHSI U COCTaBJIEH
MIPOTHO3 Pa3BUTHS KapCTa Ha MEPHUO]] CTPOUTENHCTBA U JabHEHIIEH 3KCIUTyaTallUu.

13.6 Ha 3akapcTOBaHHBIX TEPPUTOPHUAX BHUCSYME CBAaM MOTYT NPUMEHSTHCS TOJBKO TpHU
HEO0OXOIMMOCTH MTPOPE3KU B BEPXHUX CIIOSIX OCHOBAHUS HACHIITHBIX, OPraHOMHHEPAIBHBIX U IPYTUX
ci1abbIX rpyHTOB. [Ipu 3TOM ciielyeT NpuHUMATh ITUTHBIE UITU ITEPEKPECTHO-TIEHTOYHBIE POCTBEPKH,
OObECIUHSIOMINE CBaW. Y3€Jd CONPSDKEHHs CBall € POCTBEPKOM JIOJDKEH IpeAaycMaTpHBaTh
BO3MOYXHOCTh UX BBICKaJIb3bIBAaHUS YTOOBI HCKIIIOUUTH TOMOJHUTENbHOE HArpyKEHNE OCHOBAHUS U
KOHCTPYKLIUN COOPY>KEHHS 3aBUCAIOIIUMH CBAasMHU, HAXOJAIIMMUCS Ha y4acTKe 00pa30BaBLIETOCS
IpoBasa.

13.7 Tlpu HermyOOKOM 3ajleTaHUHM KapCTYIOUIUXCS TPYHTOB CIEAyeT MPUMEHATh CBaw,
Ipope3aroue 3TU TpyHThl. B 3TOM ciydae mpu pacuere CBaidi U MOHOJMTHBIX POCTBEPKOB
HEO0OXOIMMO YUYUTHIBATH JOMOJIHUTEIBHBIE HETaTHBHBIC YCHIIMS, BO3HHUKAIOUIME HAa OOKOBOWM WX
ITOBEPXHOCTHU M3-3a NIEPEMEILECHUS TPYHTOB HAJIKApCTOBOM TOJIIIH.

13.8 OCHOBHBIM MapamMeTpOM IpH MPOCKTUPOBAHUH CBAMHBIX (PYHIAaMEHTOB IMpPH KapCTOBBIX
MIPOBAJIAX SIBJISETCS PACUETHBIM JUaMETp KapCTOBOro npoBana. Ero omnpeneneHue mpou3BOIAT IO
JaHHBIM ~ (PU3UKO-MEXaHUYECKUX XapaKTEPUCTUK TPYHTOB OCHOBAHHS C YYETOM Harpys3KH,



IIepelaBaeMoOi OT COOPY>KEHHsI Ha OCHOBAHHUE.

13.9 Ilpu nmpoeKTUpOBaHUU TOJOKEHUE BO3MOKHBIX KapCTOBBIX MPOBAIOB IMOJI COOPYKEHHEM
MIPUHUMAIOT UCXO/Is U3 HanboJiee HeOIaronpusTHOTO UX BIUSHUS Ha paboTy coopyxenus. [Ipu stom
00s13aTeIbHBIM SIBJISIETCSI PACUETHOE TMOJIOXKEHHE MpoBajia MoJ KOJIOHHAMH, TePeceYeHUsIMH CTEH,
yIJIaMU COOPYKEHH, B cepeinHe OO0JbIIel 1 MEHBIIEH CTOPOH.

13.10 ITpu xapcToBbIX AedopManusx B BHAE OCEHAHUS MOBEPXHOCTH JOIMYCKACTCS MPUMEHSATH
METOAMKY pacueTa CoOpYyKEeHHUI Ha MoApadaThbIBaeMbIX TEPPUTOPUAX COTTACcCHO pasneny 11, ¢ yuetom
MIPOTHO3UPYEMBIX KapCTOBBIX AeopMariuii.

13.11 Pacuer cBaliHBIX ()yH/IaMEHTOB, BO3BOAMMBIX Ha 3aKAPCTOBAHHBIX TEPPUTOPHSX, TOJIKEH
MIPOM3BOUTRCS C COOMIOIEHHEM TpeOOBaHMM pasnena /; MNPy HAIMYUKA Ha y4aCTKE CTPOMTEIIbCTBA
TPYHTOB CO CHEHU(PHUUECKUMH CBOMCTBaMHU (IIPOCAJOYHBIX, HAOYXAOUMX U TMp.) C Y4ETOM
TpeboBanuit pazaena 9 u 10, a B ceICMUYECKUX paiiOHax - ¢ y9eToM TpeboBaHMi pa3aena 12.

13.12 Ilpu npOEKTHPOBAHUHU COOPYXKEHHH Ha 3aKapCTOBAHHBIX TEPPUTOPHUAX HEOOXOIUMO
npeaycMaTpuBaTh MPOBEIECHUE TeoTexHu4Yeckoro moHutopuHra mo CII 22.13330 B mpouecce
CTPOUTENIbCTBA, @ B Cly4yae HEOOXOAMMOCTH - KapCTOMOHUTOPHMHIA B TPOIECCE SKCIUTyaTalluu
00BEeKTA.

14 OcoGeHHOCTH NPOECKTHPOBAHUS CBAWHBIX (YHIAMEHTOB ONOP BO3AYWIHBIX JIHHUH
3J1eKTponepeaayn

14.1 [l cBaiiHbIX (PyHIaMEHTOB OMOP BO3AYIIHBIX JTHHUHN 31ekTpornepenauu (JIDII) u oTKpbITHIX
pacrpenenuTeNbHbIX yeTpoiicTB (OPY) moacTanmuii IpUMEHSIIOT pa3IndHbIe BUIBI CBaii (pasaen 6).
Jns  cBaitHbix  ¢QyHmamenToB omnop JIDII He nomyckaercs mpuMeHeHHE OyTaBOBHIIHBIX,
NUPaMUAATBHBIX U pOMOOBHIHBIX CBaM.

14.2 T'nmyOuHa mOTpyXEHUs CBail B TPYHT, BOCHPUHUMAIOIIMX BBACPTUBAIOIINE WIH
TOPU30HTAJIbHBIE HArpy3KH, AOJKHA ObITh HE MeHee 4,0 M, a 111 QyHJaMEHTOB I€PEBSIHHBIX OIOP -
He meHee 3,0 M.

II pUMCYAHUC- I[epeBHHHLIe cBam IJis q)yHLlaMeHTOB ACPEBAHHBIX OIIOP AOIMYCKACTCA NPUMCHATHD HE3aBUCHUMO OT
HaJilnyusgd W TOJIOKCHUA YPOBHS TIMOA3CEMHBLIX BOA. HpI/I 9TOM B 30HC HepeMeHHOﬁ BJIAXKHOCTH H€06X0[[I/IMO
npeaycMaTpuBaTb YCUJICHHYIO 3allIUTY APCBECUHBI OT THUCHUS.

14.3 Hecymyto crmocoOHOCTh 3a0MBHBIX BUCSYMX U HAOUBHBIX U OYPOBBIX CBaid, pabOTAIOIINX HA
C)KMMAIOIIYIO Harpy3KYy, CIEAYET OMPEeNsaTh COOTBETCTBEHHO 10 (hopmynam (7.8) u (7.11) ¢ yuetom
yKa3aHuH, mpuBeAeHHBIX B 14.5 u 14.6; mpu 3ToM Kod(puimeHT ycnoBuid paboThl )t B popmynax
(7.8) u (7.11) cneayeT mpUHUMATD: IS HOPMAJIBHBIX MTPOMEKYTOUYHBIX OrMmop 1,2, a B OCTaIbHBIX
ciydasx 1,0.

14.4 Hecymiyro crnocoOHOCTh 3a0MBHBIX W HAOMBHBIX CBail, paOOTalOIIMX Ha BBIJCPTHBAHHE,
cienyer ompenensat mo ¢opmyrnam (7.10) u (7.14) ¢ yd4eTroM OMOTHUTENBHBIX YKa3aHHA,
npuUBEACHHBIX B 14.5-14.7; npu 5ToM K03 puineHT ycaoBuii paboTsl % B popmynax (7.10) u (7.14)
clieTyeT IPUHUMATD IS OTIOP:

HOPMAJIBHBIX TTPOMEKYTOUHBIX ... vvveeeeurrreeenenreeeessneeeesnnseeesssnneeennnns 1,2;

AHKCPHBIX H YTIIOBBIX. .. ..vveeruvreeruieeenireeenireeennreesnaseesssseesnsessnseessseesnnnes 1,0;

OOJIBIITUX TTEPEXO0JIOB:

€CIIM yJIepKUBAIOIAsl CUJIa Beca CBail U pOCTBEpKa

paBHa PacYETHOMN BBIAECPTUBAIOIIEH HATPY3KE. ..ceeeeruvrreeerniraeeeennnne 1,0;

€CJIN yJIep>KUBAIOILas cuia cocTaBiisieT 65 % u MeHee

PaCUETHOW BBIICPTUBAIOIIECH HATPY3KH . oeeeuevereeenrrreereneneeeennrneens 0,6;

B OCTAIIBHBIX CILYUASX ..eeuvveureensrennreenurenireenseesnreenseesiseenseessneenseesssennne 110 UHTEPIOJIALIHU.

14.5 PacyeTHbIC CONMPOTHUBIICHUS TPYHTA T0JI HW)KHUM KOHIIOM 3a0MBHBIX cBail R m pacueTHbIe
CONPOTHBIICHHsSI HAa OOKOBOW TOBEPXHOCTH 3a0MBHBIX CBail fi B ()yHIaMeHTax Omop BO3IYIIHBIX
JUHUAW DJIEKTpoIlepeayd MPUHUMAIOT 1Mo Tabnmunam /.2 u 7.3, mpu 5TOM B (yHIaMEHTax
HOPMAJIbHBIX OIIOP paCYCTHBIC 3HAUCHU A fi AJId TIIMHUCTBIX T'PYHTOB IIPU UX IMOKA3aTCJIC TCKYUYCCTHU
IL > 0,3 cnexyet noBeImath Ha 25 %.

14.6 PacueTHbIe COMPOTUBIICHHUS TPYHTA HA OOKOBOM MOBEPXHOCTH 3a0UBHBIX CBaid, BEIYNCIICHHBIC



B COOTBETCTBHH C TpeOoBaHUsAMHU 14.5, MODKHBI OBITh YMHOXEHBI HA JIOMOJHHUTEIBHEIC
K02 (D PUITMEHTHI YCIOBHI pabOTHI )¢, TpUBEACHHBIC B Ta0uIEe 14.1.

14.7 I1pu pacuete Ha BbIIEPTUBAIOIINE HATPY3KH CBaH, pabOoTaloIIel B CBAHHOM KYCTE M3 YEThIpeX
cBall 1 MeHee, pacYeTHYIO HECYIIYIO CIIOCOOHOCTh CBaM cienyeT yMeHbIIHUTh Ha 20 %.

14.8 Jlns cBaif, BOCHPUHUMAIOIIUX BBIIEPTUBAIOIINE HATPY3KH, TIOMYCKAETCs MPEAyCMaTpUBATh
MOTPY>KEHHUE UX B JINJECPHBIE CKBAKMHBI, IIPH ATOM Pa3HULA MEKY NONEPEUYHBIM Pa3MEPOM CBAH U
JMaMETPOM JTUACPHON CKBAKUHBI TOJDKHA OBITH HE MeHee 0,15 m.

Taomuna 14.1

JlononHATENHHBIE KOAPPUITUEHTH! YCIOBUH pabOTHI
% TPH JUTHHE CBaU
Bun pyHaamenra, XxapakTepUCTHKA TPYHTA U HATPY3KU 1< 250 1 OTHOmomIm
12250 N<01 | HIN=04 | HIN=06

1 dyHIaMeHT MoJ HOPMAIBHYIO MPOMEKYTOUHYIO OIOPY IpH
pacuere:
a) OJJMHOYHBIX CBail Ha BBIICPIUBAIOIINE HATPY3KH:
B IIECKAX M CYIECIX 0,9 0,9 0,8 0,55
B IVIMHAX M cyriauHkax npu . < 0,6 1,15 1,15 1,05 0,7
To e, ipu I > 0,6 15 15 1,35 0,9
0) OMHOYHBIX CBail Ha CKMMAIOIIME HATPY3KH U CBail B COCTaBe
KyCTa Ha BbIIEPTUBAIOIIE HATPY3KH:
B IIECKAX M CYIECIX 0,9 0,9 0,9 0,9
B MIMHAxX U cyriuukax npu . < 0,6 1,15 1,15 1,15 1,15
T0 e, npu I > 0,6 15 15 15 15
2 OyHIaMeHT HOJ aHKePHYIO, YIVIOBYIO KOHILIEBYIO OIMOPBI, MO/
OIOPEI OOJBIIUX TEPEXOIOB MPHU PacUeTe:
a) OIMHOYHBIX CBail HA BBHIACPTUBAIOIINEC HATPY3KH:
B MIECKaxX U CyMecsx 0,8 0,8 0,7 0,6
B IIMHAX U CYTJIMHKAX 1,0 1,0 0,9 0,6
0) cBail B cocTaBe KyCTa Ha BBIJICPTUBAIOIINE HATPY3KH:
B MIECKaX U CyMecsx 0,8 0,8 0,8 0,8
B TJIMHAX W CYTJIMHKAaX 1,0 1,0 1,0 1,0
B) Ha CKMMAIOIIME HarPy3KH BO BCEX IPYHTAX 1,0 1,0 1,0 1,0

Ilpumevanus

1 B tabmune 14.1 npunsatel 0003HayeHus: d - quaMerp Kpyrioro, CTOpoHa KBaJpaTHOIO MM OOJIbIIAsS CTOPOHA
OpPSIMOYTOJILHOTO CeYeHus] cBau; H - TOpU3OHTallbHAs COCTABISIIONIAs pacdyeTHOi Harpy3ku; N - BepTHKaJIbHas
COCTABJISIOLIAs] PACUSTHOW HATPY3KH.

2 Tlpu moTpy>KEHUN OJUHOYHOU CBau C HAKIIOHOM B CTOPOHY JNEHCTBUS TOPU3OHTAILHOM COCTABIISIONICH HATPY3KH
U [IPH yTJIe HAKJIOHA K BepTukanu Ooiiee 10° OMONMHUTENBHBIN KO3 PHUIUEHT YCIOBUI pabOTHI CICIyeT MPUHUMATD KaK
JUTS BEPTUKAIBHOM cBau, paboTatomieil B coctae Kycra (mo 1,6 wiu 2,0).

15 OcoO0eHHOCTH NPOEKTUPOBAHUS CBAWHBIX (PYHIAMEHTOB MAJIOITAKHBIX 31aHUM

15.1 OcoOeHHOCTH TPOEKTUPOBAHUS CBAaHBIX (YHIAMEHTOB MAaJIOTAXKHBIX  3JIAHHM
paclpoCTpaHSAIOTCS HAa MAaJO3TaXHbIE JKWIble M OOLIECTBEHHBbIC 3[JaHMs, a TaKXkKe Ha
IIPOU3BOJICTBEHHBIE CEJIbCKOXO035IICTBEHHBIE 3/JaHUSI.

15.2 PexomenayeTcs MpUMEHSITh CISAYIONIE BUABI CBail: 3a0MBHBIC MPU3MATHICCKUE CEUCHUEM
20x20 cM u 6oitee;

KOPOTKHE MUpaMUJAJIbHBIE CBAU C MPEABAPUTEIBHO HAIPSKEHHOM apMaTypoil 0e3 monepeuyHoro
apMHUpOBaHMS;

OypoBsie cBau auameTpoM 30- 0 cM JTMHOM 10 3 M ¢ YIUIOTHEHHBIM TpaMOOBaHHEM 3a00eM;

HaOuBHbIEe cBan quamerpoM 30-60 cM unHOM 10 3 M, ycTpanBaeMble B IPOOUTHIX CKBa)KMHAX;

OypOMHBEKIIMOHHBIE cBau auameTpoM 150-350 mwm;

TpyOuaThle METAIIIO0ETOHHBIE cBan AuameTpoM 159-325 mm;

CBaM-KOJIOHHBI.

B ¢yHmameHnTax mpom3BOACTBEHHBIX CEIbCKOXO3SHCTBEHHBIX 3[JaHUN PACIIOPHON KOHCTPYKIMH
ClIeAyeT MPUMEHATh CBaX TaBPOBOI'O U JIByTaBPOBOI'O CEYEHUN C KOHCOJISIMH.



IIpumevanus

1 ITpuMeHeHre CBali-KOJIOHH IS MaJIO3TaXHBIX 3/JaHUH, BO3BOJAMMBIX B CEHCMUYECKHUX pailoHax, NOMycKaeTcs Ipu
riTyOMHE OTPY>KEHHUS CBali-KOJIOHH B TPYHT HE MEHeEe 2 M.

2 YmnoTHeHHe 320051 CKBaXXKHWH IPU YCTPOICTBE OYPOBBIX CBal JOHKHO OCYIIECTBIIATHCS IyTEM BTPaMOOBBIBAHUS B
TPYHT cliosl meOHs ToNuHON He MeHee 10 cM.

3 B mpoekrax cBaiHBIX (QYHIAMEHTOB MAaJOdTaXHBIX 3JaHUNA Ha TPOCAAOYHBIX TPYHTaX C IMPOCATKOH OT HX
COOCTBEHHOTO Beca JI0 15 cM J0mycKaeTcs He MpelyCMaTpUBaTh TIOJHOM MPOPE3KU CBASIMU MPOCATOYHON TOJIIIH, SCITA
HA/I3€MHbIC KOHCTPYKIIUH 3[aHUN POCKTUPYIOTCS C MPUMEHCHHEM KOHCTPYKTUBHBIX MEPOIPHUATHIA, 00SCIICIMBAFOIIUX
BO3MOXHOCTh MX HOPMAaJIbHOHM SKCIUTyaTalliy MpHU OIMpeleSCHHbIX PacueToM HEPaBHOMEPHBIX OCaJKaxX M MPOCagKax
(byHIaMEHTOB.

15.3 Tlpu pacyere Hecymier cmocoOHOCTH cBait o dopmyne (7.8) pacyeTHbIE COMPOTUBICHUS
rpynTa R, kIla, Mo HHKHUM KOHIIOM 3a0MBHBIX CBail MPH TITyOHHE MOTPY>KEHHS OT 2 10 3 M ClleayeT
npuHUMATH 1Mo Tabdsuie 15.1, a Ha 6okoBoit moBepxHocTtH fi, k[1a, - mo Tabmure 15.2.

Tabauua 15.1

PacuerHble CONPOTUBIICHUS TPYHTOB O] HUYKHUM KOHIIOM 3a0MBHBIX CBail R,
klla, mis
I'nmyOuna
Koadpdunment TJIMHUCTBIX TPYHTOB TIPH ITOKA3aTele
MOTPY>KEHUS [IECKOB
csan | M MIOPUCTOCTH € TekydecTH |, paBHOM
KPYIHBIX CpeitHeH menkux |neuesarsix| 0,0 | 0,2 | 0,4 | 0,6 |0,8(1,0
KPYITHOCTH
2 <0,55 8300 3900 2500 1500 6500 | 3900 | 2000 | 1000 | 600 | 300
0,70 6400 3000 1900 1200 5400 [ 3200 | 1700 | 900 |500 [ 250
1,00 - - - - 3200 [ 1900 | 1000 | 600 |300 (150
3 <0,55 8500 4100 2700 1600 6600 [ 4000 | 2100 | 1100 | 650 | 350
0,70 6600 3200 2100 1300 5500 [ 3300 | 1800 | 1000 | 550 | 250
1,00 - - - - 3300 [ 2000 | 1100 | 700 | 350 (200

Ipumeyanue - s npoMexxyTouHbIX 3HaueHuil |, I 1 e 3HaueHus R onpenensroT HHTEePIOSALHC.

Tabmuma 15.2

PacueTHble CONPOTHUBIICHUsI TPYHTa Ha OOKOBOW MTOBEPXHOCTH 3a0MBHBIX
CBaif, B TOM YHCJIE TABPOBOTO M IBYTaBpOBOro cedenwii i, k[la, mus
Cpennsist rmyOuHa Koadhpunment [VIHHCTBIX TPYHTOB TpH
PAacIOI0OKEHHs CIIOS | IOPUCTOCTH IPYHTA frecxon rokasatene Tekysect I,
rpynTa hj, M B CJIOC € PaBHOM
KPYIHBIX
cpenHen menkux | meureBareix | 0,0(0,2(0,4(0,6(0,8]1,0
KPYITHOCTH
1 <0,55 80 55 45 46 39 (3225|1811
0,7 60 40 30 4537 (3023|161 9
1,00 - - - - [32(23]15]|10]| 6
2-3 <0,55 85 60 50 68 | 534029 (20|13
0,7 65 45 35 65|50 |37 26|18 |11
1,0 - - - 604513221 13| 7

Ipumeuyanue - s npoMexxyTouHbIX 3HaUeHHUH hj, e u | 3Ha4YeHHs fi ONpenessIoT HHTEPHIOIALUCH.

15.4 PacueTtHbie conpoTuBieHus rpyaTta R, kl1a, moa HuKHUM KOHIIOM HAOMBHBIX U OYpOBBIX CBai
C YIUIOTHEHHBIM 3a00eM Ipu II1yOuHEe Orpy>KEHHs CBaii OT 2 10 3 M clieAyeT NPUHUMATB 110 Ta0iuIe
15.3; mpu 3TOM Il TUIOTHBIX TECKOB TaOJIMYHBIC 3HAYCHHUS CleAyeT yBenuuuTh B 1,3 pasa.
Pacuetrnbsie conportuBnenus fi, klla, Ha OOKOBOI MOBEpXHOCTH HAOWBHBIX M OYpOBBIX CBaii
JOTYCKAaeTCsl MPUHUMATH 110 Tabiuie 15.2 ¢ monoaHUTeIbHBIM KO3 GHUITMEHTOM YCIOBHI padOTHI,
paBHbIM 0,9.

Tabmuma 15.3

PacueTHble CONMPOTHUBICHUS [0]] HWKHIUM KOHI[OM HaOMBHBIX M OypOBBIX cBail R,
k[la, mpu TiryOMHE WX MOTPY>KEHUS 2-3 M U pacueTHBIE COPOTHUBIICHUS TIOT
KOHCOJISIMH CBai-KOIOHH Reon, KI1a

Koaddpumment

I'pyntsl
TIOPHCTOCTH e




MIECKOB
KPYITHBIX | CpeHel KPYITHOCTH | MEJIKHX | MBUIEBATHIX
TJIMHUCTBIX TPYHTOB IPH MOKa3aTele TeKydecTd |, paBHOM
0,0 0,2 0,4 0,6
Tlecku 0,55-0,8 2000 1500 800 500
Cynecu u 0,5 800 650 550 450
CYTJIMHKA
0,7 650 550 450 350
1,0 550 450 350 250
I'une! 0,5 1400 1100 900 700
0,6 1100 900 750 600
0,8 700 600 500 400

15.5 Hecymywo cnocobHocts Fg¢, KH, cBau-KOIOHHBI ¢ TOTPYXAaeMbIMH B TPYHT
&KeJ1e300€TOHHBIMU KOHCOJISIMHU, pa0OTaroIIel Ha CKUMAIOIILYI0 Harpy3Ky, ClIeAyeT ONpeesaTh Kak
CyMMY COHpOTI/IBJIeHI/Iﬁ TPYHTa 1O HU)KHUM €€ KOHIIOM, ITOJ]I KOHCOJIAIMU U HA OOKOBOI MOBCPXHOCTHU
o dhopmyIe

Fa = %(RA + jconRconAcon + UZFihi), (15.1)

rae %, R, A, u, fi, hi - To e, uto u B popmyie (7.8);

Jeon - JOTIOJTHUTEIBHBIA KOA(DPUIIMEHT yCToBUN pabOThI; Jeon = 0,4 1St MECKOB U Jeon = 0,8 mist
TJIMHUCTBIX TPYHTOB;

Rcon - pacdeTHOE CONPOTUBIIEHUE TPYHTA IO KOHCOJISIMU, KIla, mpu morpyxeHu# uX B TPYHT Ha
rinyouny 0,5-1,0 M, npuauMaemoe no tadmure 15.3;

Acon - TITIOIIA/Ib TIPOEKIIMH KOHCOJIEH Ha TOPH30HTAIBHYIO IIIOCKOCTh, M2,

15.6 Hecymyto crnocoOHOCTh CBaili TaBPOBOTO U JBYTaBPOBOTO CEUYEHUH TpU JCUCTBUH
BEPTUKAIBHOW COCTABJISIIONIEH HArpy3KH cliefyeT omnpeneisaTs no Gopmyne (7.8), mpuHuMas B Hel
3HaueHUs Ha OOKOBOI MOBEPXHOCTHU MOJKH U CTEHKH 10 Tabmure 15.2.

[Mpumeuanue - [Ipu pacuere Hecylel cIOCOOHOCTH CBall TABPOBOT'O U JIByTaBPOBOI'O CEYEHHM, HCIIOIb3YEMbIX
JUISl 3IaHUH C KapKacoM W3 TPEXIIapHUPHBIX paM, JOIYCKAETCsl yYUTHIBATh BIMSHHE TOPU30HTAILHON COCTABISIOMIECH
pacropa Ha pacueTHbIE CONPOTHBIICHHUS Ha GOKOBOIT MOBEPXHOCTH CBAM.

15.7 PacyeTHble XapaKTEPUCTUKU TPYHTOB IPH ONPEAEICHUN HECYIIeW CIIOCOOHOCTH CBail 1O
15.3-15.6 caexyer mpuHUMATH JUIsl HauOoJiee HEOIArOMPUATHOTO CITydasi UX CE30HHOTO M3MEHEHUS
B IIPOLIECCE CTPOUTEIHCTBA U AKCILTyaTalluy 3aHUS.

15.8 Ilpu mnpoeKkTHUpOBaHWMU CBAWHBIX (YHAAMEHTOB B TYYMHHCTBIX TPYHTaX CIEAyeT
IIPOU3BOJUTH PacyeT HA BO3JCHCTBUE CUJI ITyYECHHUS.

Ipuiio:xkenune A
(crpaBOUYHOE)

TepMuHbI U onpeeIeHUs

B nacrosiem CIT npuMeHeHbI Cleayonre TEPMUHBI C COOTBETCTBYIOIIMMU OMPEACICHUSMH:

KOMOMHHUPOBaHHBIN cBaiiHO-IuMTHLIA dynaament (piled raft foundation): dymmamenr,
COCTOSIIMIA M3 KeJIe300€TOHHOM TUINTHI (CBalfHOTO POCTBEpKA) M CBaif, COBMECTHO MeEpENAOLINX
Harpy3Ky Ha OCHOBaHHE.

Kycr cBaii (pile group): KomnakTHO pa3meriaemas rpyrnma cBaid, 00beJHHEHHAsST POCTBEPKOM H
nepearonas Harpy3Ky Ha OCHOBaHHUE, KaK MPaBUIIO, OT OJMHOYHOHN KOJIOHHBI I OTOPBI.

Hecymasi cnnocooHocTh cBam (bearing resistance of a single pile): IIpenensHoE conpoTUBICHKE
OCHOBAHUs OJIMHOYHOMW CBaW 10 yCJIOBUIO OTPAHWYCHHS PAa3BUTHS B HEM UPE3MEPHBIX JehopMaruii
CIIBUTA.

ocuopanmue cam (pile ground base): Yacth, MaccuBa rpyHTa, BOCHPHHHMAIOINAS HArpy3Ky,
MepelaBacMyro CBacii, U B3aMMOJECHCTBYIONIAs CO CBACH.

oTpuuaTejbHbIe (HeraTuBHbIE) cHJIbI TpeHust (negative skin friction): Cusl, Bo3HUKAOIINE HA
OOKOBOW NOBEPXHOCTH CBall MPU MPEBBIIICHUH OCAIKOH OKOJIOCBAWHOTO I'pyHTa OCAJKU CBall U
HaTpaBJICHHBIC BHU3.



pacueTHasi Harpy3Kka, nmepenaBaemMasi Ha cBarw (design resistance of a single pile): Harpyska,
paBHast MPOIOILHOMY YCHIIMIO, BOZHUKAIONIEMY B CBae OT NMPOEKTHBIX BO3JACHCTBHUI Ha (yHIaMEHT
npy HanOoJiee HEBBITOTHBIX UX COUYCTAHUSX.

pocrBepk (raft): Pacnpenenurenshas Oajgka WIM IUIMTA, OOBEAMHSIONIAS TOJOBBI CBail |
nepepacrpeelsiolie Ha HUX Harpy3Ky OT BBIIICPACIOIOKEHHBIX KOHCTPYKIMHA. Pasmuuaror
BBICOKHUH POCTBEPK, €CIIM €ro TOJOIIBA PACHOJIaraeTcs BHINIE MOBEPXHOCTH TPYHTA, M HU3KHH
POCTBEPK, €CITU €T0 MOJIOIIBA OMUPACTCS HA TPYHT WUIIH 3ariIyOssieTcs: B HEM.

cBaiiHoe moJie: bonbmias rpymnma cBail, oObeIMHEHHas OOIIMM POCTBEPKOM, Iepeaaromas
Harpy3Ky Ha OCHOBaHHE OT CUCTEMBI KOJIOHH WJIM OTIOP.

cBaiinblii  pyngament (pile foundation): Komrmutekc cBaif, OObEAMHEHHBIX B CIUHYIO
KOHCTPYKIIMIO, TIEPEIAIOIIYI0 HAarpy3Ky Ha OCHOBaHHE.

cBas (pile): TTorpyxeHHast B TpyHT WJIM W3TOTOBJICHHAS B TPYHTE BEpTHKAIbHAS WIIM HAKIIOHHASI
KOHCTPYKIIUS, TIPEIHa3HAYCHHAS JIJIS Tepelaud Harpy3ku Ha OCHOBaHUE.

cBasi OypoumHbeKIMOHHasi: bypoBas cBas nuamerpom meHee 350 MM, ycTpauBaeMasi MyTeM
WHBEKIIMNA MEJTKO3EPHUCTON OCTOHHOW cMecH B OYpOBYIO CKBaKHMHY, B TOM YHCJE Yepe3 IOJIbIH
IITHEK.

ceas Bucsiuas (friction pile): Cpas, nepenaromas Harpy3ky Ha OCHOBaHHE depe3 OOKOBYIO
MOBEPXHOCTB U TIATY.

cBasi ogmHouHas (Single pile): Ceas, nepenaromas Harpy3Ky Ha TPYHT B YCJIOBHUSIX OTCYTCTBHSI
BJIMSTHHS HA Hee IPYTHX CBai.

cBasi-croiika (end bearing pile): Csas, nepenaromasi Harpy3Ky Ha OCHOBaHHE TOJIBKO Yepe3 ISTy
M3-3a PAKTUIECKOTO OTCYTCTBHS CMEIIEHHI €€ CTBOJIA TI0 OTHOIICHHIO K OKPY)KaIOIIeMy TPYHTY.

yTajionHasi cBasi: CraHmapTu3oBaHHas Mertauindeckas koHcTpykius (mo [OCT 5686),
UCTIOJIb3yeMasi Uil OIICHKH 10 pe3yiibTaTaM €€ CTaTUYEeCKOTO UCIBITAHUS HECYIIeW CIIOCOOHOCTH
3a0WBHBIX CBai.

IMpuiaoxenune b
(pexomenayemoe)

Onpenesienne 00beM0B HHKEHEPHO-TE0JOTHYECKUX U3BICKAHUI 1JI51 MPOEKTUPOBAHUS
CBaiiHBIX (pyHTaMEHTOB

b.1 Jlna ompenenenuss oObeMOB W3BICKAHWW JUISI CBAaHBIX (YHIAMEHTOB IIEIECO00pa3HO
BBIIETIUTh TPU KATETOPUU CIIOKHOCTH TPYHTOBBIX YCIOBHM B 3aBUCUMOCTH OT OJHOPOIHOCTH
TPYHTOB IO YCJIOBHSIM 3aJIETAHUSI U CBOMCTBAM.

K nepBoii kareropuu ciaenyeT OTHOCUTh OJHOCIOWHYIO MJIM MHOT'OCJIOHHYIO 110 COCTaBy TOJIILY
TPYHTOB C MPAaKTHUYECKHU TOPU3OHTAIBHBIMU WM CJIa00 HAKIOHEHHBIMU clOsIMH (YKIIOH He Oosee
0,05), npuyem B npeaenax KakJ10ro cjosi TpyHTbl OTHOPOAHBI IO CBOMCTBAM.

Ko BTOpOI1 KaTeropum cieayer OTHOCUTh OJJHOCIONHYIO HJIM MHOTOCJIIOMHYIO IO COCTaBY TOJIILY
TPYHTOB C HEIOCTaTOYHO BBIACP>KaHHBIMU IPaHUIIAMU MEXY cJIosiMH (YKJIOH He 6oree 0,1), mpuyem
B [IPEJIENIAX CIOEB IPYHTHI HEOJAHOPOIHBI IO CBOMCTBAM.

K Tperbeil kareropum cieayeT OTHOCUTH MHOTOCIOMHYIO IO COCTaBy M HEOJHOPOJIHYIO IO
CBOMCTBAaM TOJIIIY TPYHTOB C HEBBIACPKAHHBIMU TpaHHUIIAMH Mexay ciosimMu (ykioH Ooinee 0,1),
IIPUYEM OTJENbHBIE CIOM MOTYT BBIKJIINHUBATHCA.

b.2 OneHky Kareropuu CIOKHOCTH TPYHTOBBIX YCJIOBUM Ha IUIONIAJIKE CTPOUTEIbCTBA
BBINOJIHSAIOT HA OCHOBE MAaTEPUAJIOB T'€0JIOTHUECKUX (POH/IOB.

b.3 Omnpenenenne 00beMOB M3BICKAHHU JIJIs1 CBAWHBIX ()YHIAMEHTOB B 3aBHCHMOCTH OT YPOBHS
OTBETCTBEHHOCTH OOBEKTOB M KATETOPUM CIOXHOCTH TPYHTOBBIX YCIOBUH (yKa3aHHBIX B 1)
PEKOMEHIyeTCsl MPOBOIUTH C UCIIONIb30BaHUEM Tabnuisl b.1.

Tabmauua b.1

Kateropus cJ10)KHOCTH I'PYHTOBBIX YCJIOBHH
riepBast | BTOpast | TPEThs
3nanus u coopyxkenus |11 (moHnKeHHOT0) YPOBHS 0TBETCTBEHHOCTH

Bun n3sickanus




Bypenue ckBaxkun

ITo cetke 70x70 M, HO HE
MEHEE OJHOM CKBaKMHBI
Ha Ka)KJ0€ 3/1aHHe

ITo cetke 50x50 M, HO HE MeHee
JIBYX CKBa)KUH Ha KQXKII0C 3[[aHKC

ITo cerxe 30x30 M, HO HE MeHee
TPEX CKBaKUH Ha KAXKJIOC 3[JaHKC

KaXkJl0€ 3/IaHHE

JlabopaTopHsie He MeHee miecTy onpeesieHui KaxIoro mokas3areis B pe/iesiaXx 0JTHOTO HHKEHEPHO-
HCCIEA0OBAHUS EOJIOTMYECKOTO DJIEMEHTA

TPYHTOB

30oHAUpOBaHUE Ilo cetke 35x35 M, Ho He|llo cetke 25%x25 M, HO He MeHee [[lo ceTke 15%15 M, HO HE MeHee
TPYHTOB MEHEEe JIByX TOYCK Ha|TPeX TOYCK Ha KAXKIOC 3IaHUC [IECTU TOYEK Ha KaXKJI0€ 3[aHue

3nanus u coopyxerus |1

(HOpPMAJILHOT0) YPOBHSI OTBETCT

BCHHOCTH

Bypenue ckBaxkun

ITo cetke 50x50 M, HO HE
MEHEE IBYX CKBaXXHH Ha
KaXI0€ 3IaHue

ITo cetke 40x40 M, HO HE MeHee
TPEX CKBaXXWH Ha KaXII0€ 3JJaHKC

ITo cerke 30x30 M, HO HE MeHee
YeThIpeX CKBAXHH Ha KaxJ0e
31aHue

JlabopaTopHsbie He menee mectu onpeneneHuii KaKIoro mokaaress B Ipeesiax OaHOr0 HHKEHEPHO-

WCCIICTOBaHUS T€0JIOTUIECKOTO 3JIEMEHTA

TPYHTOB

30HIMpOBaHUE ITo cetke 25%x25 M, HO He|llo cetke 20x20 M, HO He MeHee|Ilo ceTke 15%15 M, HO HE MeHee

TPYHTOB MEHee MIeCTH TOYEK Ha|CeMH TOYEeK Ha KaXI0e€ 3JaHhe |eCATH TOYeK Ha KaXJoe 31aHHe
KaXJI0€ 3/1aHHe

TIpeccuomerpuueckue - He menee miectu ucnpITaHui B Ipeienax OqHOTO HHKEHEPHO-

WCTIBITAHUS Te0JOTMIECKOT0 2JIEMEHTa

HcnbiTanue rpyHTOB
3TAJIOHHOW CBacH

He MeHee miecTy HCTIBITAaHUIA HA KaXI0H 3aJaHHOHN TITyOHnHE

HcnbiTanue rpyHTOB
HaTypHOU cBaei

He menee nByx ucnbITaHui Ha
KOKJIOW 3aJaHHON TIIyOWHE NpH
Haymmanu 6ostee 1000 cBait

He menee nByx ucmbITaHWil Ha
KKJIOW 3aJaHHOW TIyOWHE TpH
Haymanu 6ostee 100 cBait

3nanus u coopyxenusi | (II0BBIIEHHOT0) YPOBHSI OTBETCTBEHHOCTH

Bypenue ckBaxun

Ilo cetke 40x40 M, HO HE
MEHEe TpeX CKBOKWH Ha
Ka)kJI0€ 3/IaHHe

Ilo cetke 30x30 M, HO HE MeHEe
YeThIPEX CKBaKHWH HA KaKIOe

31aHUE

Ilo cerke 20x20 M, HO HE MeHee
II9TH CKBaXKHH Ha Ka)KJ0€ 3/ITaHHC

3TaJOHHOM cBacH

JlaGoparopubie He menee mectu onpeaeneHnit Kaxa0ro moka3aress B peenax 0JJHOr0 HHXEHEPHO-

WCCIICIOBAHMS TeOJIOTUIECKOTO AJIEMEHTA

TPYHTOB

30HIMpOBaHUE ITo cetke 25%x25 M, HOo He|llo cetke 15x15 M, HO He MmeHee|Ilo ceTtke 10x10 M, HO HE MeHee

TPYHTOB MEHEe IIIeCTH TOYeK Ha|BOCHMH TOYEK Ha KXKIOE€ 3/IaHUE |JECSITH TOUEK Ha KaXKI0e 3/IaHue
KaXJI0€ 3JIaHHE

IIpeccuomerpuueckne He MeHee mecTH HCIBITAaHUH B ITpeIesax 0JTHOTO HHKEHEPHO-TEOJIOTHUECKOTO dJIEMEHTa

WCIIBITAHUS

HUcneitanus He MeHee IByX UCHIBITaHUI B IpeeiiaX OJJHOTO HHKCHEPHO-TCOJIOTHUECKOTO JICMEHTA TIPH

IITAMITAMH OTKIIOHCHUH PE3yJIbTAaTOB OT cpenHero He bonee 30 %

HcnbiTanue He MeHee miecTy UCTIBITAHUI HA KAXXJOU 3aIaHHOU TITyOHHE

HcnblTanue rpyHTOB
HaTypHOM cBaeil

He Menee nByx ncnblTaHui Ha KaXX10# 3aganHoi riryoune npu Haianuuu 6osee 100 cBait

IMpuaoxenne B

(pexomenayemoe)
Pacuer cBaii Ha cOBMeCTHOeE J1eiicTBHEe BEPTHUKAJbHON U TOPU30HTAJIBLHOM CHJI 1 MOMEHTA

B.1 Ilpu pacuere oAMHOYHBIX CBail HA COBMECTHOE JIEHCTBHE BEPTUKAIBHON U TOPU30OHTAIBHON
CWJI U MOMEHTA JOITYyCKAaeTCsl MPOBOIUTH PAacdyeThbl B COOTBETCTBUU CO CXEMOH, NMPUBEACHHON Ha
pucynke B.1.
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Pucynox B.1 - Cxema Harpy30k Ha CBaro

B.2 Ilpu mnpoBeneHHM pacyeTOB JIOMYCKAETCA MPUMEHEHHE KOMIIBIOTEPHBIX MPOrpamM,
OIMCHIBAIOLINX MEXaHUYECKOE B3aMMOJICHCTBHE OaJIOK M yIPYroro oCHOBaHUs (Oajika Ha yrnpyrom
ocHoBaHMM). [Ipu 3TOM TpyHT, OKpYKalOIIHMiA CBaro, IOIMYCTHUMO pacCMaTPHUBaTh KakK YIPYTYIO
NUHEHO-1ehOpPMUPYEMYIO Cpelly, XapaKTepu3yeMyto kKoddhuiueHToM mnoctenu ¢;, KH/mM® (te/md),
BO3PACTAOIINM C TITyOHHOM.

PacuerHble 3HaueHus Kod(pQHIMEHTa TMOCTEIH ¢; TPyHTA Ha OOKOBOH IOBEPXHOCTH CBau
JOIYCKAETCs ONPEIEISATH 110 GopMyIIe
Kz

7 H

Ve

C (B.1)

rie K - xoaddunment npornopunonansaoctd, KH/M* (Tc/M*), mpuHIMaeMblii B 3aBHCHMOCTH OT
BUJIa TPYHTA, OKPYKAIOIIETo CcBato, 1o Tadnuue B.1;

Z - TryOMHa pacloJIOKEHUs CeUEHUs CBau B TPYHTE, M, U1 KOTOpPOi onpezaenseTcs KodhpuiueHt
IIOCTEJIH, TI0 OTHOLIEHHIO K [IOBEPXHOCTH I'PYHTA IPHU BBICOKOM POCTBEPKE MIIM K ITOJIOIIBE POCTBEPKA
IIPU HU3KOM POCTBEPKE;

Ye - K03 (UIMEHT yCIOBUI PadOTHI (ISl OTACIBHO CTOSIICH CBaH . = 3).

B.3 Pacuer cBaii Ha COBMECTHOE JEHCTBUE BEPTUKAIbHOW M TNOPU3OHTAIBLHOM CHJI 1 MOMEHTA
JIOJKEH BKIJIIOYATh:

a) MPOBEPKY YCTOMYMBOCTH IPyHTa coryiacHo B.7;

0) pacuer cBaii o AedhopMaIysaM, BKIIOUYAIOIIUNA TPOBEPKY COOIIOICHUSI YCIIOBHM TOTTYCTUMOCTH
pacyeTHBIX 3HAYEHUI TOPU30HTAIBHOTO MTEPEMEIIECHUS TOJIOBBI CBAH Uy U YTia

up < Uy (B.2)
W < VA (B.3)

TJI€ Up, YWp - PACUCTHBIC 3HAYEHUSI COOTBETCTBEHHO FOPU30HTAIILHOIO IIEPEMEILICHUSI TOJIOBBI CBaH,
M, U yIJja ee oBOpoTa, pak;

Uy, Wu - IpeeNbHbIE JIOMYCTUMBIE 3HAUEHHUSI COOTBETCTBEHHO TOPU30HTAIILHOTO MEepPEMEIICHUS
TOJIOBBI CBau, M, U yIJia €e IOBOpPOTa, pal.

BennuuHbl Uy, W4 JOJDKHBI 3a/1aBaTbCsl B IPOEKTE M3 YCIOBHS HOPMAJIBHOW JKCIUIyaTalluH
MIPOCKTUPYEMBIX CTPOUTENbHBIX KOHCTPYKIIUHN 3/1aHUS UJTU COOPYKEHUS;

B) IPOBEPKY CEUCHHI CBail MO MPeIETHbHBIM COCTOSIHHUSAM IIEPBON U BTOPOU TPy (110 IPOYHOCTH,
00pa30BaHMIO M PACKPBITUIO TPEIIUH) HA COBMECTHOE JACHCTBHE PACUETHBIX YCHIINN - BEPTUKATBLHON
CHJIBI, U3TUOAIONIET0 MOMEHTA U MONEPEYHON CHUIIBI.



B.4 PacueTrsl 1o omnpeaeneHHI0 MPOYHOCTH CBail BCEX BUIOB CIEAYET MPOBOAUTH C yYETOM
dbopmyner 7.1 ¢ wucmons3oBaHueM kodddumuenta mepopmanum e (1/M), ompenensieMoro Mo
bopmyie

(B.4)

rae E - Moyiib YIPYrocTH MaTepuana csau, klla (Tc/m?);

| - MOMEHT MHEPITNH TOTEPEYHOTO CEYEHHS CBaH, M,

b, - ycioBHas mmpuHa cBau, M, IPUHAMAaeMasi paBHOMW: JIJIs CBail ¢ auameTpom ctBosioB 0,8 M u
oonee b, = d + 1, a 1 ocTanbHBIX pa3MepoB ceueHuii caii b, = 1,5d + 0,5, m;

Je - KOO PUIHMEHT YCIOBHH paboThI;

d - HapyKHBI JUAMETP KPYIJIOTO WM CTOPOHA KBAJIPaTHOTO, WJIU CTOPOHA MPSMOYrOJbHOTO
CEYEHUs CBal B IJIOCKOCTH, NEPICHANKYISIPHON JEHCTBUIO HATPY3KHU, M.

(Oneuarka. Urons 2011 1.)

B.5 Ilpu cratuyeckoM pacuere cBail B COCTaBE KycCTa ClIeIyeT YUUThIBATh UX B3auMojeiicTrue. B
3TOM Ciy4ae JOMYCTUMO IPOHW3BOAUTH pacueT Kak Ui OAMHOYHOM CBaW, HO KOI(PHHUIIUEHT
MPOTMOPIMOHATBHOCTH K yMHOKAeTCs Ha TOHWWKAIIMMUA KOIDPHUITUEHT i, OmMpenensieMblil o
bopmyie

2
a=7]] 1—E 117 + 0,36¥ -015 X’r—x : (B.5)

j# ij ij ij

rae ¥ - Kod3(pduuueHT, yuuTHIBAIOIIMK YIUIOTHEHHWE TPYHTa INpPU TOTPYKEHHH CBail H
NpPUHUMAEMbIi: y. = 1,2 A 3a0MBHBIX CBail CIUIOIIHOTO CEYEHUS U ) = | IS OCTaJbHBIX BUJOB
CBali;

d - AMaMCTp WK CTOPOHA MOIMCPCUHOTO CCUCHUSA CBAU, M,

i Z\/(Xi_xj)2+(yi_yj)2’ (B.6)

e Xi, Vi - KOOPJUHATHI OCH i-i CBaW B IUIaHe, PUYEM FOPU30HTAIbHAS HAarpy3Kka MPHIOKEHa B
HaIlpaBJICHUU OCHU X,
Xj, Vj - TO e, JJIs j-i cBau.

[IpousBenenne H B (dopmyne (B.5) pacmpocTtpaHseTcs TOJIBKO Ha CBaW KYyCTa,
j#i
HETOCPEICTBEHHO MPUMBIKAIOIIINE K I-TOH CBae.

B.6 Jlns ompeneneHus peakiuii B TOJIOBE CBail, 0OBEIUHEHHBIX OOIIMM POCTBEPKOM, CIICIYET
MPOBOANTH CHEIMANIbHBIC pacueThl. [Ipy MpOBEICHUH TaKUX PACUETOB KaXKAasl CBask MOJICIHPYETCS
Kak OaJika, B3aUMOJICHCTBYIOIIAs C YOPYT'MM OCHOBaHHEM, a TOJIOBBI CBail OOBEIWHSAIOTCA
3JIEMEHTaMH, MOJICIIUPYIOIMUMU (DYHIaMEHTHBIE KOHCTPYKIIUH.

B.7 PacdeT ycTOHYMBOCTH OCHOBaHUSI, OKPY>KAIOIIETO CBAIO, TOIHKEH MTPOU3BOAUTHCS 110 YCIIOBUIO
OTPaHUYEHUS PACYCTHOTO AABJICHUS Oz, OKa3bIBAEMOT0 HAa TPYHT OOKOBBIMH MTOBEPXHOCTSIMH CBa

o, Sﬂmzi(% 2tg @, +§CI) (B.7)
cos ¢,
IJie 0; - pacueTHOE JaBJIcHUE Ha TPYyHT, Klla (Tc/M ), G0OKOBOI MOBEPXHOCTH CBau Ha TTyOWHE Z,
M, OTCUHTBIBAEMOM TIPU BHICOKOM POCTBEPKE OT MMOBEPXHOCTH I'PYHTA, & IPU HU3KOM POCTBEPKE - OT
ero mojouiBel [pu ad < 2,5 - Ha nByX rimyounax, coorBerctByonmx Z = /3 uz =1; npu ad > 2,5 -
Ha riyoune zZ = 0,85/ as, rie ae onpenensiercs mo Gopmyse (B.5)];
7 - PacyeTHBIN y/esbHbIH (00BbEMHBI) Bec IPyHTa HEHAPYIIEHHOH cTpykTyphl, KH/M® (Tc/M3),
OIpeIesIeMbIi B BOJIOHACHIIICHHBIX TPYHTAX C Y4€TOM B3BCIIMBAHUS B BOJIC;



@, C| - pacueTHble 3HAYEHHUS COOTBETCTBEHHO YIJIa BHYTPEHHETO TpPEHHUs TpyHTa, Ipall, U
Y/IeTHOTO CIeTUIeHUs rpyHTa, KIla (Tc/M2);

& - Ko UIHMEHT, MPUHUMAEMbI 1711 3a0MBHBIX cBall M cBaif-o0omouek & = 0,6, a A Bcex
OCTaJIbHBIX BUOB cBait &= 0,3;

m - xKodhdUIMEHT, paBHBIA eAUHUIE, KPOME ClydaeB pacuera (yHIAMEHTOB PaCIOPHBIX
COOpY>KEHHH, 715t KOoTophIX 771 = 0,7,

72 - K03()(UIMEHT, YYUTHIBAIOIIUI OO MOCTOSIHHOM HAarpy3ku B CyMMapHOW Harpyske,
onpenensieMblit mo Gopmye

p= et M (B3)
nM_ +M,

rae M. - MOMEHT OT BHEITHUX MTOCTOSIHHBIX Harpy30K B ceueHuU (yHIaMEHTa Ha YPOBHE HUKHUX
KOHIIOB cBail, KH-M (TC-M);

M - TO e, OT BHEIIHUX BPEMEHHBIX PACUETHBIX HArpy30K, KH-M (TC-M);

N - koddduIMeHT, NpUHUMAEMbId N = 2,5, 3a UCKIIOYEHHEM CITy4aeB pacuera:

a) 0c000 OTBETCTBEHHBIX COOPY)KECHUH, 1J1s1 KOTOPBIX TIpU @l < 2,6 mpuauMaetcs N = 4 u npu ol
> 5 mpunumaercs N =2,5; Mpu MPOMEKYTOUYHBIX 3HAUCHHSX e 3HayeHHWe N ompeaessieTcs
WHTEPNOJIALUEN;

0) GyHIaMEHTOB C OJHOPSIHBIM PACIIONIOKEHHEM CBali Ha BHELEHTPEHHO MPHUIIOKEHHYIO
BEPTUKAIBHYIO COKUMAIONIYIO HArpy3Ky, JJIsi KOTOPBIX CIIeAyeT MpUHUMATh N =4 HEe3aBUCUMO OT
3Ha4YCHUS .

[Ipumedanue - Ecnu pacyeTHbIC TOPU30OHTAIBHEIC NaBIICHUS HA TPYHT 0; HE YIOBJIETBOPSIOT ycioswuio (B.7), Ho
Ipyu 5TOM HECyllas CIIOCOOHOCTH CBail IO MaTepually HCIOUCHOJIb30BaHa U INEPEMCIICHUA CBail MEHBbIIIE npeacibHO
NOTyCKaeMbIX 3HAYEHWH, TO MpU MpUBEICHHOW TiyOmHe cBaii @ > 2,5 pacder crmemyeT MOBTOPHTH, TPHHSB

yMEHbBILICHHOE 3HaueHHe Kod(¢uunenta nponopunonansHoctu K. IIpu HOBOM 3HaueHun K HEOOXOIMMO NPOBEPHUTH
IIPOYHOCTH CBau 110 MaTepHally, ee IepeMelleHus, a Takxke codonenue yciosus (B.7).

(Oneuarka. Urons 2011 1.)

Taomnuma B.1
Koappuunenr
I'pyHTEI, OKPYIKaIOIHe CBaM, U UX XapaKTEPUCTHKH nponopuuonansrocty K, kH/m*
(/M%)
Iecku kpynubie (0,55 < e < 0,7); rauabl 1 cyraunky TBepasie (1L < 0) 18000-30000 (1800-3000)

IMeckn menxue (0,6 < e <0,75); mecku cpeaneii kpymuoctr (0,55 < e <0,7), cynecn 12000-18000 (1200-1800)
tBepabie (IL < 0); IIMHBI U CYTIIMHKH TYroIulacTH4Hble U moayTBepabie (0 < I <

0,75)

Iecku neesatsie (0,6 < e < 0,8); cynecu muactuunsie (0 < I < 0,75); TMHBL 1 7000-12000 (700-1200)
cyriauHKH Msarkoruactuansie (0,5 < 1 <0,75)

['nuHBI ¥ CyrIMHKM Teky4deractuanbie (0,75 < I < 1) 4000-7000 (400-700)

Tecku rpasenuctoie (0,55 < e < 0,7); KpynHooONOMOUHbIE TPYHTHI ¢ Tecuanbiv| 50000-100000 (5000-10 000)
3aMOJIHUTENEM

Hpuiaoxenne I
(pexomenayemoe)

Pacuer Hecymieil cmocoOHOCTH MMPAMHIAILHBIX CBAll ¢ HAKJIOHOM 0OKOBBIX rpaneii ip > 0,025

Hecymryto criocobHOCTh Fd, KH, nupaMuaanbHbIX cBail ¢ HAKJIOHOM OOKOBBIX rpaHei ip > 0,025
JOIYCKAETCs ONPEACIATh KaK CyMMY CHJI PaCYETHBIX COTTPOTHBIICHUI TPYHTA OCHOBAHHS Ha OOKOBOM
MOBEPXHOCTHU CBaM U TOJ €€ HIKHUM KOHIIOM 10 (opMmyIie

2

F =2A| COSa[pi (tga"'tg(/’l i +C|,i)]+(:1<pi, NGy )’ (.1

1

rie Ai - miomiaas» 00KOBOM MOBEPXHOCTH CBau B MPEIENax i-ro Cliosi IPYHTa, M



Ol - YTOJI KOHYCHOCTH CBawu, rPa.;

@i, Cii - pacCUCTHBIC 3HAUCHMS yIja BHYTPEHHETO TPCHHMS, Ipai., U cueruienus, klla, i-ro cmos
TPYHTA;

d - cropoHa ceucHHsI HUKHETO KOHIIA CBaH, M;

n1, n2 - KO3QPUIMEHTHI, 3HAYCHHUS KOTOPBIX MpUBeeHbI B Tabmuie I.1.

ComnpoTuBieHHUs IPYHTA IOl OCTPHEM CBau Pi ¥ Ha ee OOKOBOM MOBEPXHOCTH p i, KI1a, onpenenstor
o dhopmyIe

E
— 2P, (2 -V

’

P =P {4p0,i(1—vf)

rae Ei - momyas gedopmaimu rpyHTta i-ro ciosi, klla, ompemenseMmblii MO pe3yibTraTam
MPECCUOMETPUYECKUX UCTIBITAHUM;

Vi - ko3¢ ¢unuent Ilyaccona i-ro ciiost rpyHTa, IPUHUMAEMBIH B COOTBETCTBUU C TPEOOBAHUSIMU
CII 22.13330;

& - K03 GUIUEHT, 3HAYCHUsI KOTOPOTO MpUBEIeHBI B Tabmwmie [7.1.

JlaBnenue rpyHTa Po,i, Pp,i, KI1a, onpenenstor no popmymnam:

é
):I (pp,i +Cl,iCtg(P|,i)_C|,iCtg(P|,i1 (Ir.2)

\'

P =——7,.h; r3
0,i l— Vi (I ( )
: r.4
Py = Po; (1+S|n (0|,i)+c|,i C0S®, ;, T4
TZI€ /. - YJACNBHBIH Bec TpyHTa i-To cios, KH/M?,;
hi - cpeansis riryOrHa pacloI0XKEeHHUS I-T0 CJI0s TPYHTA, M.
Tabmuma I'.1
Yron BHYTpEeHHEro TPeHUsl TPYHTA @i, TPaj.
Koopduumenr 4 8 12 [ 16 | 20 | 24 | 28 [ 32 | 36 | 40
ni 0,53 0,48 0,41 0,35 0,30 0,24 0,20 0,15 0,10 0,06
ny 0,94 0,88 0,83 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
[Ipumevanue - st npoMeXyTOYHBIX 3HAUCHHUH yIila BHYTPEHHETO TPEHUS ¢,j 3HAYECHHSI KOO (PHULIUESHTOB 71, 712
U & ONIpeNeNsIoT HHTEPHOIISLUCH.

Ipunoxenne /1
(pexomenyeMoe)

Pacuer ocanku OypoHaOMBHON cBaW B OMJIMHEHHOM MOCTAHOBKE

Ocanxy 6ypoHaOuBHO# cBau Ha mepBoM 3tare ee HarpyxeHus N < N¢ + No cienyeT onpenensite
o hopmyne
S. = l0,17 In @
G/l G,d (A.1)

rae N - BepTukaiabHas Harpyska, epeaBaemas Ha cBaro, KH;

No - Harpy3ka, mepemaBaemasi Ha MATY CBaM B MOMEHT IOJHOTO Pa3BUTHS 1O €€ OOKOBO
MOBEPXHOCTHU TpeAebHOro conpoTuBieHus Ne, kH;

G:1 u G2 - COOTBETCTBEHHO CpefHEee 3HAYCHHE MOJYJS CIABUTA JJIsi TPYHTOB OKOJIOCBAIHOTO
MPOCTPAHCTBa U MUHUMAIILHOE 3HAYEHUE MOYJIS CABHTA IO/ HUYKHUM KOHIIOM CBaii, klla;

| ud- quna u quamerp cBau, M;

ky - K03 dHUIIHEHT, 3aBUCAINNN OT cpeaHero 3HaueHus kKoddduuumenra [lyaccona s rpyHTOB
(U1 pacueToOB MOXKHO IPUHUMATh Ky = 2).

Jlnst 0ypoHaOMBHBIX CBaif 3Ta (hopMysa cripaBeJIMBa JIUIIb Ha IEPBOM JTarle Harpy>XeHus CBaw,



a UMEHHO JI0 BO3HUKHOBEHHSI TIOJTHOTO MPeeNbHOro conpoTuBieHus: No Ha O0KOBOI MOBEPXHOCTH
CBaii, MOSIBIIEHNE KOTOPOro OOBIYHO BCET/la 3HAUYUTEIBHO ONEpPeXaeT BOZHUKHOBEHUE MPEACIIBHOIO
COCTOSIHUS CBaH B LIEJIOM.

C y4eToM NOCTOSTHHOT'O paBEHCTBA OCAJIOK IATHI U CTBOJIA cBau 3HaueHHe No MOXKHO ONpeAeInTh
I10 YCIIOBUIO

(A.2)
No +Ne 20 (KGl ) L No
G/ G,d 4G,d
Ha Bropom stane narpyxenus cBau npu N> N¢ + No ee ocazka onpenensiercs o ¢popmysie:
N — (Nc + No)
S= SC +T, (A1.3)
rae Sc - ocanka, M, monydenHas 1mo (J[.1) mpu N = N¢ + No.
I\.Io Nc_‘ : Nc+No N
: '
-. N
b
8C fomn A e TN
~ . . '
2
S

Pucynox J].1 - Cxema dTamnoB pacuera HarpyxeHus cBau mo ¢popmynam: 1 - (J1.1); 2 - (J1.3)

Ipuaoxenne E
(pexomenayemoe)

OnpenesieHne Hecylei COCOOHOCTH CBAll B MPOCAT0YHbIX TPYHTAX MO UX MPOYHOCTHBIM
XapaKTepUCTHKAM

E.1 Hecymas cnocoOHOCTB CBaii 3aBUCUT OT MOKa3aTeel MPOYHOCTH TPYHTA: YIJIa BHYTPEHHETO
TPEHHUsI @ U yAeNIbHOro cueruieHus c¢. CylecTBeHHOE W3MEHEHHE Hecyllel cnocoOHOCTH CBau MpH
3aMa4yMBaHUU MIPOCATOYHOrO TPYHTA MPOUCXOJUT B OCHOBHOM 3a CUET CHUKEHUS CLETUICHHUS C.

E.2 Pacuer Hecymiei ciocOOHOCTH CBaiil B IPOCAIOYHBIX TPYHTaX PEKOMEHIYETCS POU3BOIUTD
Ha OCHOBE MPHUOJMKEHHOTO PEUICHHs YHPYTroIUIaCTUYECKOW 3a/ladyd MpelebHOr0 paBHOBECHS
I'pPyHTa B OCHOBAHHUHU CBaH.

OOr111asi MOBEPXHOCTh IMPEACIBHOTO PaBHOBECHS OCHOBaHHs CBau HMHOHN | coctomT M3 Tpex
Y4YaCTKOB: BEpXHHI y4acToOK | - BIoJb cTBOJdA cBau |1 + l2; HMKHUIT yyacTOK 2 - 1O TIOBEPXHOCTH
YCEUYEHHOT0 KOHYCa BJI0JIb CTBOJIA CBAM JJIMHOM D; y4acTok 3 - Mo HHXKHUM KOHIIOM CBaH IO YacTH
1apoBoii moBepxHocTH (pucyHok E.1).

(Oneuatrka. Monb 2011 1.)



Pucynok E.1 - PacueTHast cxema
Hecymas cnocobnocts Fq onpenensiercs mo hopmyiie
Fa= p(F1+ F2 + F3), (E.1)

rze % - K03 HUIMEHT yCI0BUH pabOThl, IPUHUMAEMBII paBHBIM 1;

F1 - conporuBnenue Ha yyactke crBousia cBaw lo + I2, kH; rae lo - yaactok nuHeitHOTO Bo3pactaHus
compotuBiieHuss or 0 mo 12d, HO He Oomee 6 M, a HIKE - YY4aCTOK IOCTOSHHOTO 3HAYCHHS
COIPOTHUBIICHUSI, PABHOT'O KOHEYHOMY 3HaueHHI0 110 JutuHe lo, kKH;

F2 - conmpoTuBieHne Ha y4acTKe CTBOJIA CBaM IO IIOBEPXHOCTH YCEYEHHOT0 KoHyca, KH;

F3 - conpoTuBieHue mo HUKHUM KOHIIOM, KH.

A1=U[lo(0,58Matge + ) + (SAotgp + c)l2], (E.2)

TJie U - IpUMETp CBau, M;
& - ko dunmreHT 60KOBOTO AaBJICHUS TPyHTA, paBHbIH 0,5;

@ - pacueTHOE 3HAUYCHUE yTiIa BHYTPEHHETO TPEHUS, TPajl.;

C - pacyeTHOE 3HaUYEHHUE yeIbHOTO CIeMIeHus rpynTa, KH/m?;
I2 - ygacTok JJTMHBI CBaH, M, PaBHBIN

l=1+d/2-1o-b-a, (E.3)

rae | - nuHa morpy:KeHHOH YacTH CBau, M;
d - TnameTp MM CTOPOHA MOMEPEUHOTO CEUCHUS, M;

lo=1l1-a,m, (E4)
rae |1 - IJIMHA OT MOBCPXHOCTH 3€MJIU OO HaYaJIa JJINMHBI |2, M;
b =d/2 - (ctga - I)ctgop, M; (E.5)

0L - CaMblii BEpXHUU y49aCTOK MOTPYKEHHOUM CBau, Tie OOKOBOE JaBJIeHUE TPyHTA paBHO 0, mis
3a0MBHOM cBau o = 2,5 M, ju1st HabuBHOM o = 1,0 M;

o = 45°- ¢ - xc, rpan., (E.6)

e x = x/co, rpag-m?/xH; k = 1°;

Co - MUHEMAJIbHOE 3HAUEHHUE CIETUICHHS, IPUHIMAeMoe B pacdeT u paBHoe 5 kKH/M2; mpu 3Tom X
=0,2.

[Ipenen npumenumoctu hopmynsl (E.6) naercs cooTHomenueM ¢ + xc < 45°,

B cnydae ecnmu Ha OONBIIOM ydYacTKe JUIMHBI CBau |2 mpope3aroTcs TPYHTHI C PasHBIMHU



m
XapaKTePHCTHKAMH ¢ 1 ¢, TO 3HaUeHHe |p IpeicTaBIIseTcs B BHAE CyMMbI TOJIIHMH coeB | = Z ;.
i=1

F1 Beruucnsiercs mo gopmymne
F = U|:|0(0,5§}|0tgq0 + C)"‘ Z(f]’lotg(Pi +G )Ii :|, kH, (E.7)
i=1

i€ M - YUCIIO CJIIOEB C PA3HBIMU XapaKTEPUCTUKAMH.

Ecmu B mpenenax yuactka li = lo + a pimmHoit He Gojiee 6 M BCTPETHTCS CJIOH C APYTHMH
PACYCTHBIMHA XaAPAKTCPUCTUKAMU @ U C, TO IPUHHUMAIOTCA B paCUYCT UX 3HAYCHHUA AJId HUKHCTO CJI0A
TOJIIIMHON HE MeHee 3 M.

Fa= 7y ctge (v + d)c, xH, (E.8)
rae
dy., d
y=|R,Ccosp+h- b—E sin ¢—E(ctg¢+1) tgo, M, (E.9)
rae
R, =%(1+ ctga +ctge), m, (E.10)
F, = 0'1(Q2 cos ¢ + R’ sin? (p), KH, (E11)
rie
1
= dR'nzbd'n222 dR'n ?
Q=7 y+E— Sing | + 3 sin“¢ y+E+ SN | M. (E.12)
Haubounpiiee riraBHOE HaNpsDKEHHUE ONpeIesisieTes 1mo hopmyre
o = o, (L+sin (p-)+ 2CC0S ¢ —
1-sing (E.13)
HauMmeHnbliiee Ti1aBHOE HANPSDKEHUE ONPEICNIeTCs o GopMylie
o3 = Elo, kH/M?, (E.14)

rjie - yAebHbIA Bec rpyHTa, KH/MS,

XapaKTepUCTUKH TPYHTA ¢, ¢, Y ONPEACIAIOTCA B BOJOHACBIIICHHOM COCTOSHMHU. [Ipu mosHOM
BOJIOHACBIIICHUN TPYHTA, B CIydasxX BO3MOXKHOIO €r0 3aMadyMBaHUsA, I10Ka3aTelb TEKY4eCTH
ornpeaenseTcs mo Gopmyie

_ 0.8ey, /7, -W,

S (E.15)

rze e - KO3 (HUIUEHT TOPUCTOCTH TPYHTA MIPUPOTHOTO CIOKEHUS;

Y - YICJIbHBIN BeC BOJIbI, paBHbIN 10 kH/MS:

J% - YIIEJIbHBIN BEC TBEPJIbIX YaCTHII, kH/MS:

Wp, WL - B1as)kHOCTb TpyHTa Ha FpaHUIIE paCKaThIBAHUS U HA TPAHUIIE TEKYUYECTH, TOJIU €TUHULIBI.

HuxHue KoHIBI AJIMHHBIX OYpOBBIX CBail B MPOCAJOYHBIX TpyHTaxX, ycTpauBaemble 0e3
VIUIOTHEHHsI TPYHTa B 3a00€ CKBa)KWH, MOJHOCTHIO BKIIOYAIOTCS B PabOTy MOCIE JOCTUKCHHS
KPUTUYECKOW HArpy3KH Ha CBAIO U JAJIbHEUIEH ee 3HaYuTeIbHOM ocanku. Hecyrryto cnocoOHOCTh
JUIMHHBIX OypOHAOWBHBIX CBail, HIDKHUN KOHEI[ KOTOPBIX IMOJHOCTBIO HE BKIIOYHIICS B padoTy,



JIOMyCKAETCsl B IEPBOM MPUOIMHKEHUH ONPEAETATH 10 (popmyrne
Fa = pe(F1. + F2.), kH, (E.16)

T1e % - TO e, 4To u B popmye (E.1);
F1. - conpoTtuBnenue Ha y4qacTke crBoia cau lo + |, onpenensemoe kak i 3a0MBHOM cBau 1O
dbopmyne (E.2), mpuuem

l.=1-1lo-a,m, (E.17)

rae lo - To ke, 4To ¥ A1 3a0UBHOIT cBau;
a - 7151 HAOMBHOM CBau, MPUHUMAEMOE PaBHBIM | M;
F2,, - conpoTuBieHNe MO HUAKHUM KOHIIOM CBau

F2. = ko1A, kH, (E.18)

IJIE K - SKCTIIEPUMEHTAIBHBIH KOAQQHUIMEHT MpH quamerpe cBau 1 M > d > 0,5 M, paBHbIi 3;
A - TIIomab MOIOMIBEI CBAH, M?;

o1 - onpenensiercs o gopmyse (E.13).

3HaveHMsI XapaKTEPUCTHK IPYHTA ONPEEIISIOTCSA B 3aAMOUYCHHOM COCTOSTHHH.

Hecymas cnocoOHOCTS OypOHaOMBHOM CBaM ¢ YIIMPEHHOH MATOM onpenensercs mno Gopmyie

Fay= 7e(F1y + F2)), xH, (E.19)

IZie % - TO ke, uTo U B opmyie (E.16);
F1, - conporuBienue Ha yuyacTke crBosia cBau lo + |, onpenensemoe kak i 3a0MBHOM CBau 1O
dbopmyne (E.2), mpuuem

L=1-a-lo,m, (E.20)

rae | - mHa cBam 10 Havana yIpeHus;
a n lo npuHUMaroTCs TAKUMHU XKe, Kak Jisi HAOMBHO# cBau O€3 YIIUPEHHOM MSTHI.

F2, = ko1A, kH, (E.21)

TJIe K - SKCIIEPUMECHTANIbHBIN KO3 duItneHt, papubiii 2 npu 3,5 >d,/d>2u 1 m>d > 0,5 m, npu
IUIMHE cBau He 0oiee 20 M;

dy - TaMeTp HauOOJIBIIETO MOMEPEYHOTO CEUCHHUS YITUPEHHO MATHI, M;

o1 - onpezensiercs o Gopmyie (E.3);

Ay - II0IIA1b HAUGOJIBIIEr0 HOMEPEYHOTO CEYeH s YIIUPEHHOM MATHI, M2,

E.3 CBau no Hecyiei cmocoOHOCTH TPYHTOB OCHOBAaHMS B TPYHTOBBIX yciaoBusx |l Tumna ciexyer
pacCUUThIBATH C YUCTOM CHUJI OTPUILATCIIBHOTO TPCHHUA UCXOA U3 YCIIOBUSA

F
N < —9d y.P., (E.22)
Yk

rae N - pacueTHas Harpyska, KH, Ha omHy cBaro;

Fq - Hecymas cnocobHoCTh cBau, KH, onpenensemas B cooTBeTCTBUU C E.5;

% - KO3 PUITUEHT HAIC)KHOCTH;

Je - KO3 puImeHT ycnoBus paboThl CBar, 3HAYCHUE KOTOPOTO MPUHUMAIOT B COOTBETCTBUH C 9.10;
Ph - oTpuniaTenbHas cuia TpeHUs, onpeensiemMasi B COOTBeTCTBUU ¢ E.4.

IIpumeuanus

1 3nauenue Pn CJICAYCT OINPCACIIATh, KaK IMpaBUIO, AJI HNOJHOCTbIO BOAOHACBIIICHHOI'O I'PYHTA (HpI/I BO3MO>XKHOM

3aMa4YrBaHUM [PYHTOB CBEPXY).
2 Tlo mpoYHOCTH MaTepuaya CBan JOJDKHBI ObITh paccunTaHbl Ha HAarpy3ky N + Py,

E.4 OtpunarensHyto cuily TpeHHs P, B BOJIOHACHIIIEHHBIX IPYHTaX, JEHCTBYIOIIYIO IO OOKOBOM
MIOBEPXHOCTHU CBau, KH, npuHUMaroT paBHON HauOOJbIIEMY IPEAEIbHOMY COIPOTUBICHHUIO CBal HA
IITMHE Nsl, OTCUNTHIBAEMON OT MOBEPXHOCTH 3€MJIH JI0 HEUTPAIBHOIO CIJIOS. BbIlie 3TOoro ciost mo
OOKOBOW TOBEPXHOCTH CBaW JEMCTBYET OTPULATEILHOE TPEHHE, a HMKE - IOJIOKUTEIBHOE



conpoTuBiieHue. [ onpeaeneHns NoI0KEHU HEUTPAITbHOTO CIIOSI CTPOUTCS TpaduK 3aBUCUMOCTH
npocanaku Sgi (ock abcrrce) oT rryouns: h (ock opaunat) (pucyHok E.2).

NMpocanxa Sj.,, oM
8 16 24 32 40

>

[==]

==

4

ITnv6una cnos A, M
o

13,7 M

—t
L=

20
Pucynox E.2 - T'paduk 3asucumoctu Sg = f(h)

Bo3MOXHYI0 BENMYMHY TNPOCAAKUA JUIS KaXIOro I-T0 CJIOs MPOCaZoYHOr0 TPyHTa O[T
i

COOCTBEHHBIM BECOM BBILIEIEKAEH TONIH S, CM, ONPEEISAIOT o (hopmyiie
X n
r_
Sg = ngl,ihi’ (E.23)
i=1

TIE €sli - OTHOCUTENbHAs IMPOCAJOYHOCTB, OIpeeseMasl Ui KaXIOro I-ro cios TPyHTa,
PACIIOJIOKEHHOTO BBIIIE PACCMATPUBACMOT0O CJIOSI IPU HPUPOIHOM JIABICHUH B CEPEIMHE CIIOS, 110
JTaHHBIM JIAOOPATOPHBIX KOMIIPECCUOHHBIX HMCIBITAHUH OO MO pe3yiIbTaTaM OCaJI0K TTTyOMHHBIX
MapoK B [OJICBOM HCIBITaHHU;

hi - TonmMHA I-TO C10s MPOCaJOYHOTO TPYHTA, CM;

n - YUCIO CJIOEB, HA KOTOpBIE pa30HTa MpOCAJOYHAs TONIIA, PACIOJIIOKCHHAS BBIIIE
paccMaTpuBaeMoro Ciosl.

['yOuHy 3aneranust HEHTPAIBHOTO CIIOS Ns| ONPEEISIFOT U3 YCIOBUS

S =S, cM, (E.24)

rne Sy - mpeaenbHast qeopmanus ocHoBaHuUs, Ha3Hayaemas o CIT 22.13330.

(Oneuatrka. Monb 2011 1.)

[nyOouny hs HaxomsaT Ha MEPEeceYeHWH OpPAMHATHI Sy Ui MPOCKTUPYEMOTO 3HaHUs WU
coopyxkenust ¢ kpusoit Sg1 =f(h) (pucynok E.2).
Cuiia OTpUIATENIFHOTO TPEHUS TPH HAXOXKICHHHM HEUTPAIBHOrO CJos Ha TiayomHe hg

ompenenseTcs mo Gpopmyie
P, =k R™, kH, (E.25)

rae Kom - K09 GHUIUECHT, CHIDKAIOUINI MONHYIO CHITY COITPOTUBIICHHUS 10 JUTMHE CBaH B PACUCTHBIH
MOMEHT, IPUHUMAEMBIH 110 JaHHBIM II0JIEBBIX MCCIEN0BAaHUIN C HEKOTOPHIM 3amacoM, paBHbM 0,5;

F," - npeenpHOE 3HAUEHHE CONPOTUBIICHHS [0 GOKOBOIT IIOBEPXHOCTH CBAH HA BEPXHEM yUACTKE
710 HeWTpampHOTo citos hsi, onpeaensieMoe it 0 JHOPOAHOro TpyHTa Mo hopmyie (E.2), a 1as cioes
C pa3HbIMHU XapakTepuctukamu - mo popmye (E.7). Ilpu atom l2 < hg - lo - a (pucynoxk E.1).

B nepuon akTUBHOW IIPOCAaJKU TPYHTA HEUTPAIbHBIM CIIOM CMEIIAECTCS BHU3 0 KOHEYHOIO
THIOJIO’KEHUSI, COOTBETCTBYIOIIEr0 HaYally Mepruojia CTabMIn3any 0CcaioK IpyHTa - Ng.

JUInHy cBau NpU NPOEKTUPOBAHUYU HA3HAYAIOT HA OCHOBE BBIINOJIHEHUSI CIEAYIOLIETO YCIOBUS

N+P <F,—F", E.26
n d 1

rae N - mone3Has HarpysKa, IpusoKeHHas K cBae, KH;
Pn - cuna orpuniatensHOro tpenus, kH;
Fq - HECYmast ciocoOHOCTH cBawm, onpenensemas mo ¢popmyse (E.1) nim mo 1aHHBIM CTaTHYECKOTO



HCIBITAHUS B YCJIOBHUAX JIOKAJIBHOTO 3aMauBaHUA OCHOBAHUA CBaU, kH.

Ecmu ycnosue (E.26) B paccMarpruBaeMoOM cilydae HE yJIOBJIETBOPEHO, TO CBAaIO CIEIYET JHUOO
YAJIUHUTG, THOO0 U3MEHUTH €€ KOHCTPYKIIHIO.

E.5 Hecymyto cnocooHOCTh Fgd, KH, cBait B rpyHTOBBIX ycnoBusx |l Tuma mo mpocagoyHoCTH,
paboTaronyx Ha CKUMAIOIIYIO HATPY3Ky, CIEIYeT ONMPEeeNsiTh pacueToM B cooTBeTcTBuu ¢ E.2, E.3
u E.4 B yclI0BUSIX BOJIOHACBHIIICHHBIX TPYHTOB OCHOBAHHUS CBaH.

IIpu 3TOM creayeT UCIONB30BaTh PE3YJIBTATHI CTATUYECKUX HMCIBITAHWM CBAail C JIOKAJIbHBIM
3aMayuBaHUEM TPYHTOB B OCHOBaHUU cBau. [IpoBeneHue uX sABIsETCS O0A3aTEIbHBIM IPU
OTCYTCTBHUU q)OH,Z[OBBIX MaTCpUaAJIOB IO TAKUM UCIILITAHUSIM.

E.6 B rpynTOBBIX ycnoBusx |l Tuma mo mpocamodHOCTH CBasMH CIIEIYET MpOpe3aTh BCE CIIOU
IIPOCAaJOYHBIX I'PYHTOB.

[Ipy nIUTETPHOM WHTEHCHUBHOM 3aMayMBAaHUU TPYHTOBOW TOJIIM CBEPXY CIEAYyeT YYUTHIBAThH
BO3MOXHOCTb Pa3BUTHUA I[G(bOpMaI_[I/IOHHOFO SAIBJICHUS CO C)KAaTUCM I'PYHTOB HC TOJIBKO B HpOCﬁI[O‘IHOﬁ
YacTH TOJIIU, HO M B MOJACTUJIAIONIEM CJIO€, KaK MPaBUJIO, BOJOHACKHIIIEHHOT0, HO HEJOCTaTOYHO
IJIOTHOTO I'PYyHTA. KpI/ITepI/IeM AJI1 OMMPECACIICHUS TOJIIIHUHBI 3TOT'0 CJIOA CITYXKUT YCIIOBUC

£>0,03, (E.27)

IZle &- OTHOCUTEIBbHOE CkaTue o0pasiia TpyHTa B 1a00OpaTOPHOM KOMIPECCHOHHOM HUCIBITAaHUH
MOJ AEUCTBUEM MIPUPOAHOTO AABJIECHHS BCEW BOJOHACBIILIEHHOMN TOJIILH.

B03M0OXHOCTh TONOJIHUTEIBHON OCAIKU OT CKATHs MOJACTHIIAIOIIETO CIIOS CIEAYET YUYUTHIBATh B
pacuere cBaifHOTO (pyHIAaMEHTA 10 J1e(hOpMAaLIHUSIM.

Ipuioxkenne 7K
(pexomenayemoe)

Pacuer cBaiiHbIX QyHIaMEHTOB HA BO3/IefiCTBHE CHJI MOPO3HOTO My4YeHMsI

K.1 TIlpm cTpouTenbcTBE 34aHUM W COOpPY)KEHHMH Ha CBailHBIX (yHIaMeHTax B
CE30HHOIMPOMEP3AIOIIUX WJIH MCKYCCTBEHHO 3aMOPOKEHHBIX MYyYHHUCTBIX TPYHTaX HEOOXOIMMO
YUUTBIBAaTh KacaTeJIbHbIE CHIIBI MOPO3HOTO My4yeHHs. Pacuer ocHOBaHMI M CBailHBIX (yHIaMEHTOB
[0 YCTOMYMBOCTHM M MPOYHOCTH HA BO3JECUCTBHE CHJI MOPO3HOIO IMy4YE€HUsI T'PYHTOB CIEIyeT
IIPOU3BOJUTH NPH IKCILITyaTalliy HEOTAINIMBAEMbIX COOPYKEHUMN, MauT JIMHUM AJIEKTpoNepeaauu U
MOOUJIBHOM CBSI3H, TPYOOIIPOBOIOB U JIp. WM IIPU KOHCEPBALIMH COOPYKEHHH, a TaKKe AJIsl YCIOBUMA
neprojia CTPOUTEIBCTBA, €CIIH 10 IIEpeadyl Ha CBau IPOEKTHBIX HArpy30K BO3MOKHO IPOMEpP3aHHE
ITPYHTOB CJIOS CE30HHOTO TIPOMEp3aHMS - OTTAMBAHUS WJIM BBIIOJIHIETCS MCKYCCTBEHHOE
3aMOpaKMBaHWE TPYHTOB (NIpU CTPOUTEIBCTBE METPO WM DSKCIUIyaTallUM IOMEIIEHUN C
oTpHUIaTeNbHON TemmepaTypoii). [Ipy HE0OXOAUMOCTH B MPOEKTE AOKHBI OBITH MPETYCMOTPEHBI
MEPOIPUATHS 110 IPEJOTBPAIIECHUIO BBIITYUYNBAaHUS CBall B IEPUOJ CTPOUTENBCTBA.

K.2 YcroitunBoCTh CBaliHBIX ()YHIAaMEHTOB Ha JEHCTBUE KACATEIbHBIX CHJI MOPO3HOTO MTyYCHHS
TPYHTOB HAJUIEKUT POBEPATH 110 YCIOBUIO

TnApn—F Sj:_cFrf’ (OK.1)
k

I€ oh - pacueTHas YyJelibHas KacaTelnbHas cuia mydeHus, klla, mpuHMMaemas COrJIacHO
ykazanusMm 2K.3;

Am - tuiomaab OOKOBOHM TOBEPXHOCTH CMEp3aHHs CBaM B IpENeNax PacueTHOM TIITyOHHBI
CE30HHOTO TTPOMEP3aHUS-OTTANBAHIS IPYHTA UM CIIOS HCKYCCTBEHHO 3aMOPOKEHHOTO TPYHTa, M;

F - pacuernas narpy3ka Ha cBaio, KH, mpuaumaemas ¢ kosdp¢unuenrom 0,9 mo namboinee
HEBBITOJJHOMY COYETAHUIO HAarpy30K M BO3JEHCTBUM, BKJIIOYass BblAEpPIrUBaroUie (BETPOBBIE,
KpPaHOBBIE U T.I1.);

Fr - pacueTHOE 3HaUCHME CUIIBI, YIEPKUBAIOIIEH CBAIO OT BBIITYYHBAHUS BCIECICTBUE TPEHUS €r0
OOKOBOW TMOBEPXHOCTH O TANbI T'PYHT, JEKAIIMA HIKE pacueTHOM IiIyOuWHBI mpomep3anus, kH,
MpUHUMAEMOe 10 yKazaHusaMm XK.4;

Je - KO3 PUIHEHT yCTIOBUH pabOTHI, MPUHUMAaEeMbIi paBHBIM 1,0;



& - KOO PUIHMEHT HaJIe)KHOCTH, IPHHUMAEMbIi paBHbIM 1,1.

(Oneuatrka. Monb 2011 1.)

K.3 PacyeTrHyro yAenpHYH KacaTelIbHYIO CHJIY MOpPO3HOro mydeHus an, klla, ciemyer
OIpENeNIATh, KaK MPAaBUJIO, OMBITHBIM IyreM. IIpM OTCYTCTBMM ONBITHBIX JaHHBIX JIONYCKaeTCs
IIPUHUMATh 3Ha4eHUE 7 10 Tabnuue JK.1 B 3aBUCHMOCTH OT BHJIa M XapaKTEPUCTHK TPYHTA.

K.4 PacuerHoe 3Hauenue cunbl Frr, kH, yaepxuBaromieil cBau OT BBIIYYMBaHUS, CIEAYET
ompenensaTh o GopMyIe

Fi = Uz fih (K.2)
i1

IZie U - IEPUMETpP CEYECHUsI IOBEPXHOCTHU C/ABHUIa, M, IPUHUMAEMBIH PABHBIM NEPUMETPY CEUCHMUSI
CBau;

hi - TonmmHa i-ro ClIOS TaJOro rpyHTa, PACIOIIOKEHHOTO HIDKE MOJOIIBBI CIIOS TIPOMEP3aHUs-
OTTauBaHUs, M;

fi - pacueTHOE CONpOTHBIIEHHE I-TO CIIOS TAJIOrO TPYHTA CIOBHTY IO MOBEPXHOCTH cBaw, Klla,
pUHUMaeMoe 1o tadmure 7.3.

K.5 Tlpm mTpoeKTUpOBaHWHM CBalHBIX (YHIAMEHTOB C pPOCTBEPKAMH Ha CpeaHe- W
CHWJIBHOIIYYMHUCTBIX TPYHTAX CIEAYET YUYUTHIBATh AEHCTBHE HOPMAIBHBIX CHJI MOPO3HOI'O ITY4YEHHUS
I'PYHTOB Ha MOJOIIBY POCTBEPKOB.

7K.6 PacueT oTpuniaTeabHON CUIIBI TPEHUS OTTAUBAIOLUX IPYHTOB Ha CBau.

ITpu oTTanBaHUM CE30HHOMEP3JIBIX MM UCKYCCTBEHHO 3aMOPOKEHHBIX TPYHTOB IPOUCXOAMT UX
ocelaHue, B pe3yibTaTe Yero Ha OOKOBYIO TIOBEPXHOCTh CBall JEHCTBYIOT OTpHULIATENIbHBIC
(HeraTuBHBIE) CUJIBI TPEHMSI, HAIIPABJICHHBIE BEPTUKAIBHO BHU3.

OTtpunarenbHyio (HEraTUBHYIO) CUITy TPEHHUsSI OTTaWBAIOLIETO TPYHTA 1O OOKOBOM MOBEPXHOCTH
CBal MOKHO OIIPENIEINUTh 10 (hopMyIie

Fneg =upz fn,ihi’ ()K?))

TJIE Up - IEPUMETP MOMEPEUHOTO CEUCHUS CBaH, M;

fni - oTpunarenbHOE TpeHHE I-TO CIIOSI OTTAUBAIOMIETO IPyHTA MO OOKOBOW MOBEPXHOCTH CBaH,
k[la, onpenensemMoe MO OMBITHBIM JAHHBIM; JOMYCKACTCS MPUHUMATh pacyeTHbIC 3HaYeHUs fni mo
Tabmuue 7.3;

hj - TommmHa i-ro CII0St OTTaWBAIOIIETO IPYHTA.

Tabauua XK.1

3HaueHus 7, klla, mpu riryoune
CE30HHOTO MPOMEP3aHHUs -
orrauBanus di, M
Jo 1,5 2,5 3,0 u Goitee
Cynmecu, CyIrJIMHKM W TJMHBI [pM I[OKasareine Tekywectu I > 0,5 110 90 70
KPYMHOOOJIOMOYHBIE TPYHTBI C TJIIMHHCTBHIM 3arOJIHUTENIEM, TMECKH MEJKHE U
MBUICBATHIC TIPU MOKa3atelne aucnepcHoct D > 5 u crenenu Bnaxunoctu Sy > 0,95
Cynecn, cyrmuekd 1 rauael npa 0,25 < I < 0,5, KpyIHOOGIOMOYHEIE TPYHTHI € 90 70 55
TJIMHUCTHIM 3aTOJIHUTENIEM, TIECKH MEJIKMe W mblieBatehie npu D > 1 u crenenu
Biaxkaoctu 0,8 < Sy < 0,95
Cynecu, cyrmuaku u riamabl npu | < 0,25, KpymHOOGIOMOYHBIE TPYHTBI € 70 55 40
TJIMHUACTBIM 3arlOJIHUTENIEM, TIECKHM MeJIkue W mbiieBathie npu D > 1 u crenenn
Braxkaoctu 0,6 <5, <0,8

I'pyHTHI 1 X XapaKTEPUCTHKHI

Ilpumeuanus

1 [y mpOMEeXyTOYHBIX TIYOUH MPOMEP3aHUs Tih, IPUHUMACTCS HHTCPIIOJISIHCH.

2 3HaveHUsl %h VIS TPYHTOB, UCIIOJIB3YEMBIX ITPH OOPATHOM 3aChINKE KOTJIOBAHOB, IPUHUMACTCS TI0 TICPBO CTPOKE
TaOIULIBI.

3 B 3aBUCHMOCTH OT BUJIa MOBEPXHOCTH (PYHIAMEHTA PUBCACHHBIC 3HAYCHHS T YMHOXKAIOT Ha KO (QUIMEHT: pH




IaaAKoU OETOHHOM HeoOpaboTaHHOM - 1; mpH mIepOoXOBaTOi OETOHHON C BBICTYIIAMH M KaBepHamu 10 5 MM - 1,1- 1,2,

10 20 MM - 1,25-1,5; npu aepeBsHHOM aHTHCENTHPOBaHHOM - 0,9; pu MeTajnyeckoil 6e3 crenuanabHoi 00padoTKH -
0,8.

4 Jlns coopyxenuit |11 ypoBHSI OTBETCTBEHHOCTH 3HAYEHUS Tih YMHOXKAIOT Ha Ko durmenr 0,9.

bubauorpadus

[1] CII 11-102-97 N H>xeHEpHO-IKOJIOTHUYECKUE U3BICKAHUS JIJISI CTPOUTEIHCTBA
[2] CIT 11-104-97 WmxeHepHO-T€0Ae3MUCCKUE N3BICKAHMS JIsI CTPOUTEIHCTBA
[3] CII 11-105-97 MHxeHepHO-T€0IOTUYECKUE U3BICKAHUS JIJIS1 CTPOUTEIILCTBA

KuroueBble ciioBa: cBasi OIMHOYHAsA, CBalfHbIe (DYyHIaMEHTHI, BUIbI CBail, HECYyIIas ClIOCOOHOCTh
CBaii, pacuer cBau
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