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CUCTEMA HOPMATHUBHbBIX JOKYMEHTOB B CTPOUTEJIBCTBE

CBOJ] ITIPABHNJI
IO NPOEKTUPOBAHUIO U CTPOUTEJBCTBY

INPOEKTUPOBAHHUE U YC TPOUCTBO
CBAUHBIX ®PYHIAMEHTOB

CII 50-102-2003

T'OCYJAPCTBEHHbBIA KOMUTET POCCUMCKOM ®EJEPAIIAU
IO CTPOUTEJBCTBY U XKUJINITHO-KOMMYHAJIBHOMY KOMILJIEKCY
TOCCTPOM POCCHN)

MOCKBA
2004

MNPEAVCIIOBHUE

1  PA3PABOTAH TocynapcTtBeHHBIM  denepanbHbIM  yHUTapHBIM  mpeanpustaem  «HaydHo-
HCCIIEA0BATENECKUH, POCKTHO-U3BICKATEIBCKII U KOHCTPYKTOPCKO-TEXHOJIOTHUECKIUH HHCTUTYT OCHOBAHUH U
noa3eMHbIX coopykenuid uM. H.M. I'epceBanosa» (HUMOCII) I'occtpost Poccun

BHECEH VYmnpasnennem TeXHHYECKOTO HOPMHUPOBAHUS, CTAHAAPTU3AINN U CEPTUPHUKAIINA B CTPOUTEIILCTBE

u XKXKX TI'occtpos Poccun
2 OJIOBPEH myst npumenenus noctaHosienneM I'occtpos Poccun Ne 96 ot 21 urons 2003 .
3 BBEJIEH BIIEPBBIE
COJAEPXAHUE
Bsenenue

1 O61acTh MPUMEHEHUS
2 HopMaTuBHBIE CCBUIKH
3 Onpenenenus
4 OO1re MoJI0KEHUS
5 TpeboBaHKs K MHKEHEPHO-TEOJIOTHYECKUM M3LICKAHUSIM
6 Bubl cBait
7 IIpoekTpOBaHKEe CBAMHBIX (PYHIAMEHTOB
7.1 OcHOBHBIE YKa3aHHUsI 10 pacUeTy
7.2 PacuerHble METO/IBI ONPEIEIICHUS HECYILIEN CITOCOOHOCTH cBail
7.3 OnpeneneHre HeCylel cmocoOHOCTH CBaid MO PE3YJIbTaTaM MOJEBbIX UCCICIOBAHHMA
7.4 Pacuet cBail ¥ CBaWHBIX (DYHAAMEHTOB I10 JehopMallisIM
7.5 OcoOEHHOCTH MMPOEKTUPOBAHMS CBAMHBIX (DYHIAMEHTOB IIPX PEKOHCTPYKIIUU 3aHAN

1 COOPYKEHUN
8 KoncrpynpoBaHue cBaMHbIX (PYyHIAMEHTOB

9 OcoOeHHOCTH IPOCKTHPOBAHNUS CBAMHBIX (YHIAMEHTOB B IPOCATOYHBIX TPYHTAX
10 OcobeHHOCTH IPOEKTUPOBAHKS CBAMHEIX (DYHIAMEHTOB B HAOYXAIOIKIX IPYHTAX
11  Oco0eHHOCTH MNPOESKTUPOBAHHUSA CBAWMHBLIX (DYHIAMEHTOB Ha IOApadaThIBAEMBIX
TEPPUTOPUIX
12 Ocob6eHHOCTH IPOSKTUPOBAHNUS CBAMHBIX (DYHIAMEHTOB B CEHCMHUYECKUX pafioHax
13 Oco0eHHOCTH NIPOEKTHPOBAHUS CBAWHBIX HIAMEHTOB OIOpP BO3AYIIHBLIX JIHHUM
SJIeKTponepeaun
14 Oco6GEeHHOCTH MPOSKTUPOBAHMS CBAWHBIX (DYHIAMEHTOB MaJIOATAKHBIX 3TaHUI
15 YerpoiicTBO cBalHBIX (DYHIAMEHTOB
15.1 OO01pe noJI0KEHHUS
15.2 YeTpoiicTBO IIpeIBApUTEIBHO U3TOTOBICHHEIX CBAl
15.4 YcTpoiicTBO cBalHBLIX (DYHIAMEHTOB IIPU PEKOHCTPYKIIAN 3MAHUNA U COOPYIKEHUN
15.5 IIprieMKa ¥ KOHTPOJIb KauecTBa padoT 110 YCTPONCTBY CBAMHBIX (PYHIAMEHTOB
16 'eoTeXHMYECKHI MOHUTOPUHT

[punoxenne A TepMHUHBI U OIPEIEICHUS
IIpunoxenne b Cocras nmpoexTa cBalHLIX (DYHIAMEHTOB

[Ipunoxenne B OmnpeneneHne 00bEMOB HMHKEHEPHO-TCOJOTMUYECKUX HM3BICKAHUHN IS
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IIPOEKTUPOBAHMS U YCTPONCTBA CBAMHBLIX (YHIAMEHTOB

IIpunoxenne I' HomeHnknaTypa 3a0MBHBIX yKe1€300€TOHHBIX B OYpOHAOMBHEIX CBai
IIpunoxenue JI Pacuer cBaii Ha COBMECTHOE ASUCTBUE BEPTUKAIHLHOM M TOPU3OHTAILHOMU
CHJI I MOMEHTA

IIpunoxenne E Pacuer Hecymedl cHoOCOOHOCTH NHPAMUIAIBHBIX CBAall ¢ HAKIOHOM
OOKOBBIX I'paHel iﬂ > 0,025

Hpunoxenne XK OnpeneneHne 0caaky JICHTOYHBIX CBAHBIX ()YHIAMEHTOB

ITpunoxenue M Onpenenenue ocagku OJUHOYHON CBaW ¢ YUETOM MOIYJISI CABUTra
BBEAEHUE

CBon mpaBui 1O NPOSKTUPOBAHMIO M YCTPOKMCTBY CBaiHBIX (YHIAMEHTOB pa3paboTaH B pa3BUTHE
00s13aTeNbHBIX TTOoNI0KeHUH U TpeboBanmii CHull 2.02.03-85 u CHwull 3.02.01-87.

CBox mpaBWJI yCTaHABIMBAaeT TPEOOBaHWS K TPOCKTUPOBAHUIO M YCTPOWCTBY PAa3IMYHBIX THIIOB CBail B
Pa3TMYHBIX WHKEHEPHO-TCONOTHICCKUX YCIOBUSIX U TS PA3IMIHBIX BUIOB CTPOUTEIHCTBA.

Pazpa6oran ['VII HUMOCII um. I'epceBanoBa (a-p TexH. HayK B.A. Hnvuues - pyKOBOJAUTEIbh TEMBI; IOKTOpa
TexH. HayK: b.B. baxonoun, B.I1. Ilempyxun, E.A. Copouan, JI.P. Cmagnuyep; KaHmuaaTel TexH. HayK: fO.A.
bacoacapos, A.M. [zacos, X.A. [Hocanmumupos, B.I. Byoanos, O.U. Henamosa, B.E. Kouaw, JI.I.
Mapuynonvcxuii, B.B. Muxees, FO.I'. Tpogpumenxos, B.I'. Dedopoesckuil, [1.1. Acmpe60g).

CII 50-102-2003
CBOJ ITPABHJI 110 NPOEKTUPOBAHHWIO U CTPOUTEJIBCTBY

MPOEKTUPOBAHUE U YCTPONCTBO CBAWHBIX ®YHIAMEHTOB
DESIGN AND CONSTRUCTION OF PILE FOUNDATIONS

1 OBJIACTb HPUMEHEHUSA

Hacrossmuii Cox mpaBun (CIT) pacmpoctpaHsieTcss Ha cBaiiHble ()yHIaMEHTHI BHOBb CTPOSIIMXCA U
PEKOHCTPYUPYEMBIX 3JJaHUN U COOPYKEHHUII.

CII ne pacnpocTpaHseTcsl Ha MPOSKTUPOBAHUE M YCTPOICTBO CBAMHBIX (h)YHAAMEHTOB 3/IaHUH M COOPYKEHHH,
BO3BOJMMBIX Ha BEYHOMEP3JBIX I'PYHTax, CBaHBIX ()YHZAMEHTOB MAIllWH C JUHAMHYECKHIMH Harpy3KamH, a
TaKXKe OIOpP MOPCKUX HE(PTEHNPOMBICIOBBIX U JIPYTUX COOPYKEHHH, BO3BOAUMBIX Ha KOHTHHEHTAJIBHOM IleNb(he
npu riTyOuHe TorpykeHus onop 6oiee 35 M.

CaitHble (yHIAMEHTHI 31aHUH M COOPYXEHHH, BO3BOANMBIX B paiOHaX C HAIMYHWEM HIJIM BO3MOXXHOCTBIO
pa3sBUTHUS OMACHBIX E€OJOTHYECKUX IPOLECCOB (KapCcTOB, OMOJ3HEH U T.II.), CEAYeT MPOEKTUPOBATh C YUETOM
JIONOIHUTENBHBIX ~ TPeOOBaHUII COOTBETCTBYIOLIMX HOPMATHBHBIX JOKYMEHTOB, YTBEPXKICHHBIX WIU
cornacoBaHHbIX ['occTpoem Poccun.

2 HOPMATHUBHBIE CCBIJIKH

B nacrosmem CBoze mpaBuil MPHUBEAEHBI CCBIIKH Ha CIIEAYIOIINE HOPMAaTHBHBIE JTOKYMEHTHI:
CHulI 1I-7-81* CTpouUTEIbCTBO B CEHCMUYECKUX parioHax

CHullI 11-23-81* CTanbHble KOHCTPYKITUH

CHull 11-25-80 /lepeBsiHHBIE KOHCTPYKLUU

CHull 2.01.07-85* Harpy3ku 1 BO3IeHCTBHSA

CHulI 2.01.09-91 31anus 1 coopy)eHHs Ha MOAPaAOATHIBAEMBIX TEPPUTOPHIX U MPOCAJTOYHBIX IPYHTaX
CHull 2.02.01-83* OcHoBaHuNS 31aHUN ¥ COOPYKEHHUH

CHull 2.02.03-85 Cgaitable (pyHIaMEHTHI

CHulI 2.03.11-85 3amura CTpOUTEIbHBIX KOHCTPYKIUN OT KOPPO3UHU

CHulI 2.05.03-84* MocTsl 1 TpyOBbI

CHull 2.06.06-85 TInoTuHb OETOHHBIC U KEJIE300€TOHHBIE

CHullI 2.06.08-87 beToHHBIE 1 kee300€TOHHBIC KOHCTPYKIIUU THIPOTEXHUYECKUX COOPYKECHHM
CHulI 3.01.01-85* Opranusaiusi CTpOUTEILHOTO MPOU3BOICTBA

CHull 3.02.01-87 3emisiHBIE COOpPYIKEHNS, OCHOBAHUS U (PYHIAMEHTHI

CHulI 3.03.01-87 Hecymue u orpaxaaromye KOHCTPYKLIUU

CHullI 3.04.01-87 N30as1IMOHHBIE B OTACIOYHBIC TOKPBITUS

CHull 11-02-96 UnxeHepHbIe U3bICKaHUS AJISL CTPOUTENLCTBA. OCHOBHBIE IOJI0KEHUS
CHulI 23-01-99* CrpourensHas KIMMaTOJIOTHS

CHulI 33-01-2003 I'uapoTexHuyeckue coopyxeHusi. OCHOBHBIC MOJIOKECHUS

CHulI 52-01-2003 beronHbIe U e1e300€TOHHBIE KOHCTPYKITMH. OCHOBHBIC MOJIOKECHUS

CII 11-102-97 UH>XeHEPHO-IKOJOTHYECKUE U3BICKAHMSI Ul CTPOUTENbCTBA

CII 11-104-97 NH)KeHEPHO-T€0Ie3NUSCKHUE U3BICKAHUS JJII CTPOUTEIHCTBA

CII 11-105-97 NH>KeHEPHO-T€0IOTUYECKUE U3bICKAHUS TSl CTPOUTENHCTBA
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T'OCT 5686-94 I'pyHTBI. MeTOIBI TTOJIEBBIX UCIILITAHUNA CBAsIMH

I'OCT 7473-94 Cmecu GetoHHBIE. TeXHUYIECKHE YCIOBUS

T'OCT 9463-88 Jlecomatepualibl KpyTJible XBOMHBIX MOPOJ. TeXHUYECKHE YCIOBUS

T'OCT 10181-2000 Cmecu 6eToHHBIE. METOIBI MCIIBITAHUI

I'OCT 12248-96 [I'pyntel. Metonsl 1abOpaTOPHOTO OIpPEIETCHUS XapaKTePUCTHK IPOYHOCTH U
nepOpMHUPYEMOCTH

T'OCT 14098-91 CoeauHeHHs CBapHbIC apMaTypbl M 3aKIaJHbIX U3JCIHHA KeJIe300€TOHHBIX KOHCTPYKIHUH.
Tunbl, KOHCTPYKIUU U pa3Mepsl

I'OCT 18105-86* Beronsl. [IpaBuia KOHTPOIS MPOYHOCTH

T'OCT 19804-91 Cgau xene300eToHHble. TeXHUYECKHE YCIOBUS

IF'OCT 19804.2-79* Cpam 3a0uBHBIC >KeJe300€TOHHBIC IIEbHBIC CIUIONIHBIE KBAaJIPaTHOTO CEUYEHHS C
MOMEPEYHBIM apMUPOBAHUEM CTBOJIA C HAIpsraeMoi apmarypoil. KoncTpykuus u pasmepsl

I'OCT 19804.3-80* Cpaum 3a0MBHBIE KeJIe300€TOHHBIE KBAaJPAaTHOTO CEUCHHS C KpPYTJIOW IOJIOCTHIO.
Konctpykuus u pazmepsl

I'OCT 19804.4-78* Cpan 3a0HMBHBIE )KeI€300€TOHHBIE KBaJPATHOTO CEYEHHS 0e3 IONepevyHOro apMHPOBAHHS
ctBona. KoHCTpyKIMS M pa3Mepsl

IF'OCT 19804.5-83 Cpau monible KPYIJIOTO CEUYEHUS W CBaW-OOOJIOYKH KeJIe300€TOHHBIC IICNIbHBIE C
HeHanpsaraeMon apmaTypoi. KoHCTpyKIus U pa3Mepsl.

I'OCT 19804.6-83 Cpam mojiple KPYIJIOTO CEUCHHS H CBaW-O0OJOYKH >KEIe300CTOHHBIE COCTABHBIC C
HeHanpsaraeMou apmaTypoi. KoHCTpyKius U pazMepbl

T'OCT 19912-2001 I'pyHTBI. MeTOABI TIOJIEBLIX UCTIBITAHUN CTATUYECKUM U TUHAMUYECKUM 30HAUPOBAHUEM

I'OCT 20276-99 I'pyHTBEI. MeTOABI TOJEBOTO ONpEETICHNS XapaKTePUCTHK MTPOYHOCTH U JehopMHUpyeMOCTH

I'OCT 20522-96 I'pyHTBI. MeTOABI CTaTUCTHYECKOH 00pabOTKH pe3yIbTaTOB HCIIBITAHUH

T'OCT 25100-95 I'pynrsl. Knaccuduxarms

I'OCT 27751-88 Hane:xHOCTb CTPOUTENBHBIX KOHCTPYKIMHA U OCHOBaHUI. OCHOBHBIE OJIOXKEHHUS IO PACUETY

3 OITPEJAEJIEHUSA

TepMHHBI C COOTBETCTBYIOIIMMHU ONPEIEICHUSIMHU, UCII0JIb3yeMble B HacTosAeM CBoJie paBuJl, IPHUBEJIEHBI B
MIPWIOKEHUH A.
HanMeHnoBaHUs TPYHTOB OCHOBaHUH 37aHHIA U COOPYXKEHUH MPpUHATHI B cooTBeTcTBUU ¢ [OCT 25100.

4 OBIE NMOJOXEHUA

4.1 Cpaiinble (pyHIAMEHTHI JOJHKHBI TIPOSKTUPOBATHCS HA OCHOBE M C YUETOM:

a) pe3yJIbTaTOB MHXECHEPHBIX U3BICKAHUH JUIS CTPOUTEIHCTBRA;

0) cBeZeHHU 0 CEHCMUYHOCTH paiioHa CTPOUTEIHCTRA,;

B) JaHHBIX, XapaKTEPU3YIOIINX Ha3HAUEHUE, KOHCTPYKTHBHBIC U TEXHOJIOTHUYECKUE OCOOCHHOCTH COOPY KEHUS
U YCJIOBHS €T0 HKCIUTyaTaIllH;

T) IeficTBYIONMX Ha (pyHIAMEHTHI Harpy3oK;

) YCIIOBUH CYIIECTBYIOIICH 3aCTPOUKH U BIUSHUS HA HEE HOBOTO CTPOUTENIHCTBA;

€) 9KOJIOTHYECKUX TPeOOBaHUIA;

K) TEXHHKO-OJKOHOMHUYECKOTO CpPAaBHEHHS BO3MOJKHBIX BapWAHTOB IPOEKTHBIX PEIICHHWH I TPHHATHS
BapuaHTa, OOECIeUNBAIONIer0 Hanboliee TIONHOE WCHONIBb30BaHWE IPOYHOCTHBIX W J1e(OPMAIIMOHHBIX
XapaKTepUCTHUK IPYHTOB U (PU3UKO-MEXaHUYECKUX CBOMCTB MaTEpUaIOB (hyHIAMEHTOB.

4.2 Ilpn mpOEKTHPOBAaHWM JOJDKHBI OBITH TPETYCMOTPEHBI pPEHIeHHUs, O0eCIeUNBAIOIINE HAaJIeKHOCTD,
JIONTOBEYHOCTHh U SKOHOMHYHOCTH COOPY’KEHHH Ha BCEX CTaUSIX CTPOUTEIHLCTBA M IKCILTyaTaIlHH.

[Ipu pa3paboTke NPOEKTOB HPOU3BOACTBA PAabOT M OPraHU3AIMH CTPOUTENHCTBA JOJDKHBI BBIONHSATHCS
TpeOOBaHMUs IO OOECTIEYCHUIO HAICKHOCTH KOHCTPYKIIUI Ha BCEX CTaIUSIX UX BO3BEACHUS.

4.3 [Ipu NpoeKTUPOBAHUU CIEAYET YUUTHIBATh MECTHBIE YCIOBHS CTPOUTEILCTBA, & TAKXKE UMEIOLIMNCS OIBIT
MPOCKTUPOBAHUS, CTPOUTEIHCTBA U HKCIUTyaTAllMM COOPYXKCHUN B aHAIOTUYHBIX HWH)XEHEPHO-TEOJIOIMYECKHX,
THIIPOT€OJIOTHYECKUX U OKOJIOTHYECKUX yCHOBHMAX. s 3TOro MOKHBI OBITh BBISIBICHBI JaHHBIE O
MIPOM3BOJICTBEHHBIX BO3MOJKHOCTSIX CTPOWTENBHOM OpraHM3alliH, €€ IapKe OOOpYMOBAaHUS, OXHIAEMBIX
KIIMMaTHYECKHX yCIOBHUIX HA BECh IIEPHOJ CTPOUTENBCTBA U T.11.

JaHHBIE O KIMMAaTHYECKHUX YCIOBHSX pailoHa CTPOUTEIHCTBA JOJKHBI IMPUHHUMATHCS B COOTBETCTBUU CO
CHull 23-01.

4.4 PaboTHl MO TPOEKTUPOBAHUIO CBAHHBIX (PYHIAMEHTOB CIEIyeT BECTH B COOTBETCTBHH C TE€XHHYECKHM
3aJlaHieM Ha MPOCKTUPOBAHUE W HEOOXOIUMBIMHU UCXOAHBIMU JaHHBIMHU (4.1). [Topsamok pa3paboTKy MPOSKTHON
JOKYMEHTAIIUH U3JI0KEH B MIPUIIOKEHUH b.

4.5 Ilpyn TpOEKTHPOBAaHUM CIIEAYET YUHTHIBATH YPOBEHb OTBETCTBEHHOCTH COOPY)KEHHS B COOTBETCTBHH C
I'OCT 27751: 1 - noBbrimeHHsIi, 11 - HopmanbHbI#, [11 - TOHMKEHHBIN.

4.6 VmxeHepHbIe U3BICKAHUS JUIsl CTPOUTENbCTBA, pa0O0ThI IO MPOCKTUPOBAHUIO CBAHBIX (DYHIaMEHTOB U UX
YCTPOICTBY HOJKHBI BBITOTHATHCS OPTaHU3AUSAMH, HMEIOIINMH JINIICH3WH Ha 3TH BUABI padoT.

4.7 CaaifHple (DyHIaMEHTHI CJeIyeT NPOEKTHPOBAaTh Ha OCHOBE pE3yJbTaTOB HMH)KEHEPHBIX MH3BICKAHHM,
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BBITIOJTHEHHBIX B COOTBETCTBUU ¢ Tpeboarussmu CHull 11-02, CIT 11-102, CIT 11-104, CIT 11-105 u pa3nena
5 nacroamero CIL

BrimonHeHHBIE WH)KEGHEPHBIE M3BICKAHUSI JOJDKHBL 00ECHEeYUTh HE TOJBKO H3YyYEeHHE HHXXCHEPHO-
TCOJIOTUYCCKUX YCJIOBHI HOBOTO CTPOUTENBCTBA, HO M TOJNyuYe€HHE HEOOXOIMUMBIX NaHHBIX MAJISI NPOBEPKHU
BIIMSHUS yCTPOICTBA CBalHBIX ()YHIAMEHTOB Ha CYIIECTBYIONIHE 3/JaHNS M COOPYKEHHS U OKPY’>KaIOIIyIO Cpery,
a TakkKe Ui TPOSKTHPOBAaHMSA, B CIy4ae HEOOXOIMMOCTH, YCHJICHHS OCHOBaHWMH W (yHZaMEHTOB
CYUIIECTBYIOIIIUX COOPYKEHH.

[IpoexTupoBanue cBalHBIX (yHZaMEHTOB ©€3 COOTBETCTBYIOIIETO H JOCTaTOYHOI'O HHXKEHEPHO-
T€0JIOTHYECKOTO 000CHOBAaHMS HE JOIYCKAETCsl.

4.8 IIpu UCIOIB30BaHUU NIl CTPOUTENLCTBA BOIU3U CYIISCTBYIONIMX 3JJaHUH U COOPYKEHHUH 3a0MBHBIX WIIH
BHOPOIIOTPY’KaeMbIX CBaif, a Takxke cBall C KaMmy(JIeTHOHW MATOM, oOpa3yeMod B3pHIBOM, HEOOXOAMMO
MPOU3BOIUTE OICHKY BJIHMSHUS JUHAMHYECKUAX BO3ACUCTBUI Ha KOHCTPYKIUH CYIIECCTBYIOUINX 3IaHUN WU
COOpY)KEHHH, a Takke Ha HAXOIIIHECs B HUX UYyBCTBUTENBHBIE K KOJEOAHWSIM MAIIWHBI, TPUOOPHI U
obopynoBaHue, ¥ B HEOOXOAMMBIX CIydasx IMPEAyCMaTpUBAaTh U3MEPEHUs MapaMeTpoB KoneOaHWU TpyHTA,
COOpPYKEHHH, a TaKKe TOA3EMHBIX KOMMYHHUKAIMI TIPU OMBITHOM TIOTPY’KEHUH U U3TOTOBJICHUU CBAA.

4.9 B mpoexTax cBailHBIX (h)yHAaMEHTOB HEOOXOIMMO IPEAyCMaTpUBaTh NPOBEJICHNE HATYPHBIX M3MEPEHHUH
(monutopunr). CocraB, 00beM M METOABl MOHHUTOPHHIa YCTAHABIMBAIOT B 3aBUCHUMOCTH OT YPOBHS
OTBETCTBEHHOCTH COOPYKCHHSI U CIIOKHOCTH WHXCHEPHO-T'EOJIOTHIECKUX YCIOBUH (pazaen 16).

Hatypupie m3mepenust nedopMmarviii OCHOBAaHWM W (PYHAAMEHTOB IOJDKHBI IPEAYCMATPUBATHCSA TaKXKe B
Clly4ae TMPUMEHEHHUS! HOBBIX WMJIM HEJAOCTATOYHO M3YUEHHBIX KOHCTPYKLUUN COOPYXEHMH WIN (YyHAAMEHTOB, a
TaKXKe B CIydae €ClIM B 3aJaHUU Ha MPOCKTHPOBAHUE HUMEIOTCS CIELUAbHBIC TPEOOBAHUS MO IPOBEICHHUIO
HATYPHBIX U3MEPEHUIL.

4.10 Vcnione3yeMble IpH YCTPOHCTBE CBAHBIX (pyHIAMEHTOB IPYHTHI, MAaT€PHAIbI, H3/IEIUS U KOHCTPYKIHH
JOJDKHBI yIOBJIETBOPSTH TPEOOBAHMAM MPOEKTOB, COOTBETCTBYIOIIMX CTAaHIAPTOB M TEXHUYECKHUX YCIOBHUH.
3aMeHa NpeayCMOTPEHHBIX IPOEKTOM TPYHTOB, MAaTEpHANOB, M3AEIHH M KOHCTPYKIWH, BXOISIINX B COCTaB
BO3BOJMMOTO COOPYXXEHHUSI WJIM €ro OCHOBAaHHWS, JIOMYyCKAaeTCs TONBKO II0 COIJIACOBAHHMIO C MPOEKTHOH
OpraHu3aluel U 3aKa3YNKOM.

4.11 Cgaiinble pyHIaMEHTBI, TPeIHA3HAUYEHHBIC Il SKCIUTyaTallMK B YCIOBHUSIX arpeCCUBHOMN CPellbl, CleayeT
MPOEKTUpOBaTh ¢ yueToM Tpebosanmit CHwull 2.03.11, a nepeBsiHHBIE KOHCTPYKIMH CBAaiHBIX (yHIaMEHTOB -
TaKXKe ¢ y4eTOM TpeOOBaHMUM IO 3aIIUTE UX OT THUCHHUS, PAa3PYLICHUS U TOPAXKEHUS IPEBOTOUIAMH.

4.12 [Ipu npoeKTUPOBAHUHU U BO3BEJCHUM CBAMHBIX ()YHIaMEHTOB M3 MOHOJIWUTHOTO W COOpPHOTrO OeToHa WUIH
xenezo0eTona cienyer pykoBoactBoBathess CHull 52-01, CHull 2.03.11 w CHull 3.04.01. a Taxxe cobOnronaTh
TpeOOBaHMSA HOPMATHUBHBIX JOKYMEHTOB II0 OPTaHHW3ALUHM CTPOUTEIHHOTO MPOM3BOJCTBA, T'€OJE3MUECKUM
paboTaM, TexHHKe O€30IaCHOCTH, MpaBHJIaM I[OKapHOM OE30MacCHOCTH NPU TMPOU3BOACTBE CTPOUTEIHHO-
MOHTA)XHBIX pa0OT M OXpaHe OKPY’KaroIIeil Cpe/bl.

IIpn npon3BoACTBE 3eMISTHBIX Pa0dOT, YCTPOHCTBE OCHOBAHMH M (JyHIAMEHTOB CIIEAYET BBIOIHATD BXOIHOM,
OTIepallMOHHBIA U MPUEMOYHBIN KOHTpPOJb, pykoBoacTBYsick CHull 3.01.01. [Tpuemky cBaiiHbIX (pyHAAMEHTOB
CJIEIyeT BBINONHATH C COCTABJICHHEM AaKTOB OCBHJICTEIBCTBOBAHUS CKPBHITHIX padoT. Ilpu HeoOxomumocTu B
MIPOEKTE JIOMyCKaeTCcs yKa3bIBaTh APYTHE SJIEMEHTHI, TOAIeXale IPOMEXyTOUYHOH TpHEMKe, ¢ COCTaBICHHEM
aKTOB OCBH/JICTEIbCTBOBAHHS CKPBITHIX Pa0OT.

4.13 IIpu npoeKTUPOBAHUH JOHKHA OBITH IPEyCMOTPEHA Cpe3Ka IKOJIOTHUECKHU YUCTOTO TUIOAOPOTHOTO CIIOST
MOYBHI JUIS MTOCTIEAYIOMIET0 HCIOIB30BAHMS €€ B IIEISIX BOCCTAaHOBIICHHS (PEKYJNbTHBALMK) HAPYIICHHBIX WU
MAaJIOTIPOTYKTHBHBIX CEITbCKOXO03SHICTBEHHBIX 3eMeJIb, 03eJICHEHHUs palfOHa 3aCTPOWKH H T.II.

4.14 Ilpu cTpouTenbCTBE HA y4acTKaX, I€, MO JAHHBIM HHXCHEPHO-3KOJIOTMYECKUX HU3BICKAHHH, UMEIOTCS
BBIJICJICHUSI ITOYBEHHBIX Ta30B (paaoHa, METaHa, TOPHHA), JODKHBI OBITh NPHHATHEI MEPHl 0 H30JIALUU
COIIPUKACAIONINXCS ¢ TPYHTOM KOHCTPYKIHWH, YTOOBI BOCIPENATCTBOBATH MPOHUKHOBEHHIO ITOYBEHHOTO Ta3a B
COOpY)KEHHE, U JApyTrHe Mephbl, CIOCOOCTBYIOIIHME CHIDKEHHIO €ro KOHIICHTpPAallud B COOTBETCTBHUH C
TpeOOBAHUSIMU CAHUTAPHBIX HOPM.

5 TPEBOBAHUSA K UH KEHEPHO-'EOJIOTHYECKHUM U3BICKAHUAM

5.1 Pe3ynpTaThl WHKEHEPHBIX U3BICKAHMN JOJKHBI COJEpPXKATh JaHHbIE, HEOOXOAUMBIEC I BBIOOpa THIIA
¢yHmameHTa, B TOM YHCIIE CBaifHOTO, ONpeNeNeHWs BHJa CBal M WX pa3MepoB, pacdeTHOH HarpyskH,
JIOIyCKaeMOW Ha CBaro, ¥ MPOBEJECHUS PacyeTOB MO MPENEIbHBIM COCTOSHHUSM C yYETOM IPOTHO3a BO3MOXHBIX
U3MEHEHHH (B MPOILIECCE CTPOUTENHCTBA M IKCILTyaTallil) HHKEHEPHO-T€OJIOINIECKUX, THAPOr€0JIOTHIECKUX U
9KOJIOTMYECKUX YCIOBUH IUIOMIAIKN CTPOUTENHCTBA, a TaKKe BUAA U 00beMa HH)KEHEPHBIX MEPONIPHATHH 110 ee
OCBOCHHUIO.

5.2 B TexHHuecKOM 3aJaHUU, MOMHUMO OOIIMX CBEJCHUIH, HEOOXOAMMO YKa3aTh IpEAINojaracMble THII
cBaifHOTO (hyH/IaMeHTa, AIMHY CBail M Harpy3Ky Ha CBalo.

5.3 U3bickanns U1 CBaHBIX ()yHIAMEHTOB B OOIIEM CiTydae BKIIOYAIOT CJIETYIONINIA KOMIUIEKC padoT:

- OypeHure CKBaKHUH C OTOOPOM 00pa3IioB U OMMCAHUEM MPOXOJAUMBIX TPYHTOB;

- 1abOpaTOpHBIE HCCIEA0BaHUA (PU3UKO-MEXaHUIECKUX CBOMCTB I'PYHTOB U MOA3EMHBIX BOJ;

- 30HAMPOBAHUE IPYHTOB - CTATUYECKOE U JUHAMUYECKOE;
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- IPECCUOMETPUYECKIE UCTIBITAHUS TPYHTOB;

- ACTIBITAHHS TPYHTOB ITAMIIAMH (CTATUYECKUMHU HATpy3KaMu);

- HCIIBITAHUS TPYHTOB STAJIOHHBIMU CBAsIMH U (MJIM) UCTIBITAHUS TPYHTOB HATYPHBIMU CBasIMH;

- OIBITHBIE PAOOTHI [0 MCCIIEOBAHUIO BIMSHUS YCTPOUCTBA CBAMHBIX (DyHIAMEHTOB Ha OKPY)KAIOILIYIO Cpelny,
B TOM YHCJIE Ha PACIOJIOKECHHBIE BOJIM3H COOPYKEHHS (110 CIIEHAIBHOMY 3a/1aHHIO TPOEKTHON OpraHU3aINN).

5.4 OOGs3aTenbHBIME BHAAMHU PabOT, HE3aBHCHUMO OT YPOBHS OTBETCTBEHHOCTH OOBEKTOB CTPOUTEIHCTBA U
TUNIOB CBalHBIX (YHIAMEHTOB, SBIAIOTCA OypeHHE CKBa)XKMH, J1aOOpaTOPHBIC HCCIECAOBAHUS U CTATHUECKOE,
KOMOMHUpPOBaHHOE WM IUHAMH4Yeckoe 30HAMpoBaHue. llpu sToM Hambornee NpennoYTHTENBHBIM METOAOM
30HIMPOBAHMS SBIAETCSA CTaTHYECKOE WM KOMOMHHPOBAHHOE, B IPOIECCE KOTOPOTO, IIOMHMO ITOKa3aTenei
CTaTUYECKOI'0 30HIHPOBAHUS TPYHTOB, NPOU3BOIAT OIPEJCICHHUE UX IUIOTHOCTH M BIAKHOCTH C IIOMOIUIBIO
paauoaktuBHOro Kapotaxa (IOCT 19912).

5.5 HOna oobekroB | m I ypoBHEH OTBETCTBEHHOCTH yKa3aHHBIE B 5.4 paOOTHl HEOOXOAMMO IOMOIHSATH
WCTIBITAaHUAMH TPYHTOB mpeccnomeTpamu u mrammamu ([OCT 20276), 3TaqOHHBIMH M HaTYPHBIMH CBasMH
(FOCT 5686) B COOTBETCTBMHM C pPEKOMEHIANUsAMU mpuiiokeHus B. Ilpu sToM HEOOXOAMMO YYHUTHIBATh
KAaTErOpUU CI0KHOCTU IPYHTOBBIX YCJIOBUH, YCTAHABIUBAEMBIE B 3aBUCUMOCTH OT OJHOPOJHOCTH TPYHTOB IO
YCIIOBUSIM 3aJIeTaHUs U CBOIMCTBaM (CM. TIpriIoxkeHue B).

5.6 IIpu npuMeHEeHUN KOHCTPYKIWH W3 Oypo3aBHHUMBAEMBIX CBail (110 CHEIMAILHOMY 33/JIaHUI0 TPOCKTHOM
OpraHu3allii) B COCTaB paboT cielyeT BKIIYATh ONBITHBIC IIOIPY>KEHHS CBAl C IEJIbI0 yTOUHEHHS HA3HAUEHHBIX
MIPU NPOEKTUPOBAHUHU PA3MEPOB CIUPATIbHON HAaBUBKHU U PEXXHUMA MOTPYKEHUS, a TAKKE HATYpHbIE UCIIBITAHUSA
9THUX CBall CTATUYECKUMU HArpy3KaMu.

[Ipu mpuMeHeHNH KOMOMHHPOBAHHBIX CBAMHO-IUIUTHBIX (PYHAaMEHTOB B COCTaB paboT cieldyeT BKIIOYATh
WCTIBITAHUS TPYHTOB IITAMIIAMH U HATYPHBIMU CBAsIMH.

5.7 Ecnu no npoekTy nepegaBacMble Ha CBaul TOPU30HTAIBHBIE HATPY3KU MPEBBILAOT 5 % BEpTHKAIBHBIX, TO
JOJKHBI IPOBOIUTHCS UCTIBITAHUS TPYHTOB CBAsIMH Ha TOPU30HTAIbHbBIC HATPY3KH.

Ilpn mepemave Ha cBaW BBIACPTUBAIONINX WIJIM 3HAKOIEPEMEHHBIX HAarpy30K HEOOXOIMMOCTH INPOBEICHHS
OTIBITHBIX PAa0OT JOIDKHA OMPEACIATHCS B KAKIOM KOHKPETHOM CITydae.

5.8 Hecyuryro ciocoOHOCTh CBail MO pe3ynibTaTaM IOJICBBIX HCIBITAHUN TPYHTOB HATYPHOW M 3TaJOHHOMU
cBaeil ¥ CTaTUYECKUM 30HIUPOBAHUEM CIIEAYET OMPEACISATh B COOTBETCTBUH € HOJpa3aesioM 7.3.

5.9 HcnbiTanus rpyHTOB CBasiMM, LITaMIIAMH M MPECCUOMETPAMH MPOBOJAT, KaK MPABUIIO, HA OIBITHBIX
y4acTKaX, BBIOMpaeMbIX IO pe3ynbTaTaM OYpeHHs CKBaXMH M 30HAMPOBAHUS M PACIIONAaraeMbIX B MeECTax,
HauboJsiee XapaKTepHBIX 10 TPYHTOBHIM YCIOBHUSIM, B 30HaX HauOojee 3arpy’KeHHBIX (yHIAMEHTOB, a TaKXe B
MECTaX, /1€ BO3MOXKHOCTb OTPY>KEHUS CBAl 110 TPYHTOBBIM YCIIOBHSIM BbI3bIBAET COMHEHUE.

Hcnertanus TPYHTOB CTaTUYECKUMU HaArpy3KaMu uenec006pa3H0 IMpOBOJAUTE B OCHOBHOM BHHTOBBLIMHU

mraMmnaMu 1romanaso 600 cM? B CKBaXHMHAX C [ENBI0 TTONYyYeHUS MOy aedopManuyl M YTOYHEHHS IS

HCCIeTyeMOH IUIOMAAKHA TEePEXOAHBIX KO3((UIIMEHTOB B PEKOMEHAYEMBIX NEeWCTBYIOIINMH HOPMAaTHBHBIMH
JOKyMEHTaMH 3aBHCHUMOCTSIX Ul OINpEeJeleHus] MOAyls AedopMaluy TPYHTOB MO JaHHBIM 30HAMPOBAHUS U
MIPECCHOMETPHUYECKIX HCIIBITAHUH.

5.10 OObem wW3BICKAHUH I CBaWHBIX (DYHIAMEHTOB PEKOMEHJIyeTCs Ha3Ha4aTh B COOTBETCTBHU C
npunokeHueM I' B 3aBUCHMOCTH OT YPOBHSI OTBETCTBEHHOCTU OOBEKTA CTPOUTENILCTBA U KATETOPUH CIOXKHOCTU
TPYHTOBBIX YCIIOBUH.

Ilpn wm3yd4eHWUM pa3sHOBHUAHOCTEH TPYHTOB, BCTPEYAIOUNIMXCS HA IUIOMIAJKE CTPOMTENBCTBA B Ipeaenax
uccienyeMol TIyOuHBI, 0co00¢ BHHMAaHHME JOJDKHO OBITh OOpalleHO Ha HalIW4yue, TIIyOMHY 3ajieraHus u
TOJIIUHY CJIa0bIX TPYHTOB (PBIXJBIX II€CKOB, CNa0bIX TIJHUHUCTBIX TPYHTOB, OPraHO-MUHEPAIbHBIX U
OpraHMYecKHX TPYHTOB). Hammume yka3aHHBIX TPYHTOB BIMSAET HA ONpEAENeHHE BHAAa M IJIMHBI CBaH,
pacIoyoXeHHe CTHIKOB COCTaBHBIX CBaid, XapaKTep COMPSDKEHHUS CBAfHOTO POCTBEpKAa CO CBasMH, BHIOOp THIIA
cBaeOoiftHOrO 00opynoBaHus. HebnaronpusTHblE CBOWCTBA yKa3aHHBIX TPYHTOB HEOOXOAMMO TaKkKe YUUTHIBATH
MIPY HATWYAN TUHAMHYECKUX U CEHCMUYIECKNX BO3JICHCTBHA.

5.11 Pa3mMereHne HHXEHEPHO-TEOJIOTHYECKUX BBIPAOOTOK (CKBaXXHH, TOUEK 30HJUPOBAHMSA, MECT UCTIBITAHUI
TPYHTOB) JIOJDKHO IPOU3BOJUTHCSA C TAaKUM pacyeToM, 4YTOOBI OHM paclojarajuch B IIpefenax KOHTypa
MPOEKTUPYEMOTO 3[aHUs JTHOO MPU OAMHAKOBBIX IPYHTOBBIX YCIOBHMSX HE JlaJiee 5 M OT HEro, a B CIIydasx
MIPUMEHEHHS CBall B Ka4eCTBE OTPaXAIOIIEeH KOHCTPYKIIMK KOTJIOBaHA - HA PaCCTOSHUM He Ooiee 2 M OT HX OCH.

5.12 I'myOuna WH)XEHEPHO-TEOJIOTHUECKUX BHIPAOOTOK JODKHA OBITh HE MEHee 4YeM Ha 5 M HIDKe
MPOEKTUPYEMON TIIyOMHBI 3a0’K€HHs HIDKHMX KOHIIOB CBail MpH UX PsIOBOM pAcIONOXKEHHM U Harpyskax Ha
kycT cBail 1o 3 MH u Ha 10 M HuXKe - npH cBaliHBIX NMOJsIX pazMepoM 10 10x10 M u mpu Harpyskax Ha KycT
6onee 3 MH. Ilpu cBaifHbix monsix pasmepoM Oosiee 10x10 M W mpuMeHEHMM KOMOWHHPOBAaHHBIX CBAaHO-
TUTMTHBIX ()YHAaMEHTOB ITyOMHA BEIPaOOTOK TOJDKHA MPEBBIMIATE MPEATIoaraeMoe 3ariryoieHne cBail He MeHee
4eM Ha MIUPUHY CBAllHOTO MOJIS WIX IUIUTHI, HO HE MEHee 4eM Ha 15 M.

IIpy HamMuuK Ha CTPOUTENBHOMN MIOIIAAKE CIOEB I'PYHTOB CO CHELU(PUUECKUMH CBOMCTBaMHU (IIPOCATOYHBIX,
HaOyxaromux, caaObIX TIMHUCTHIX, OPraHO-MHHEPAJIbHBIX M OPTaHMYECKHX TPYHTOB, DBIXJIBIX IIECKOB U
TEXHOT€HHBIX TPYHTOB) INIyOMHY BBIPAaOOTOK OMPENENAIOT C y4eTOM HEOOXOJMMOCTH MX TNPOXOJIKH Ha BCIO
TOJIIy CJOsl AJSl YCTaHOBJEHUS TIyOMHBI 3ajleraHus MOACTUIAIOUIMX MPOYHBIX I'PYHTOB U ONpPEAETIECHUS HX
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XapaKTePUCTHK.

5.13 Ilpu u3bICKaHUAX A1 CBAWHBIX (PyHIaMEHTOB JOJDKHBI OBITH OMpeAeIeHb! (U3NIECKHe, TPOYHOCTHBIEC U
neOopMallMOHHBIE XapaKTEPUCTUKU, HEOOXOIUMBIC Ul pPacueTOB CBAMHBIX (DYHIAMEHTOB IO MPEAEIbHBIM
cocTosiHUAM (pazaen 7).

Uwcrno ompeneneHuii XapaKTepUCTHK TPYHTOB ISl KaXIOTO HHXCHEPHO-TEOJIOTHUECKOTO JIEMEHTA TOIKHO
OBITH JOCTATOYHBIM IS MX CTaTUCTHUYECKOU 00paboTku B coorBeTcTBHr ¢ 'OCT 20522.

5.14 Jlna meckoB, y4WThIBas 3aTPyJAHCHUS C OTOOPOM OOpPAa3IOB HEHAPYIICHHOW CTPYKTYphI, B KayeCcTBE
OCHOBHOI'O METOJ]a OIIPENENICHUS] UX MJIOTHOCTH M MPOYHOCTHBIX XapaKTEPUCTUK IJIsI OOBEKTOB BCEX YPOBHEH
OTBETCTBECHHOCTH CJICAYET MPEIyCMaTPUBATh 30HINPOBAHUE - CTATHIECKOE WM TUHAMUYIECKOE.

30HAMPOBAaHUE SIBIAETCS OCHOBHBIM METOJOM OIpeIeNeHHsT MOAYNs IedopMaluyd Kak IIECKOB, TaKk U
[JIMHUCTBIX TPYHTOB 751 00bekToB Il ypOBHS OTBETCTBEHHOCTH U OJHMM H3 METOJOB ONPEACICHUS MOIYJI
neopManuu (B COUETAHWH C IPECCHOMETPHYECKAMH W INTAMIIOBBIMH HCHBITAHUAMHU) Uit 00bekToB | m 11
YPOBHEW OTBETCTBEHHOCTH.

5.15 Tlpu npuMeHEeHUU CBaHBIX (YHIAMEHTOB IS YCUJICHHsS OCHOBAaHWH PEKOHCTPYUPYEMBIX 3JaHUU H
COOpPY>KEHUH TP WHXKEHEPHO-TCONOTHICCKUX M3BICKAHISIX TOTIONHUTEIHHO JOJDKHBI OBITH BBITOTHEHBI PaOOTHI
o 00CIIeTOBAHNIO OCHOBAHUH (PYHAAMEHTOB U HHCTPYMECHTAIBHBIE T€0Ie3MUECKIC HAOIIOACHNUS.

Kpome Toro, 1omKHO OBITh YCTaHOBICHO COOTBETCTBHE HOBBIX MAaTE€pPHajOB M3BICKAHUI apXUBHBIM JaHHBIM,
€CIM OHHM UMEIOTCS, M COCTaBJICHO 3aKIIOYCHHE OO0 W3MEHEHHH WH)XEHEPHO-TCOJOTHYECKUX U
THIIPOTE€OJIOTHICCKUX YCIIOBHIA, BEI3BAHHBIX CTPOUTEIHCTBOM U IKCILTyaTaIllue peKOHCTPYHUPYEMOTO 3IaHUS U
COOPY>KEHUSI.

IIpumeuanue - OOcienoBaHUE TEXHUYECKOTO COCTOSHHS KOHCTPYKIHMU (YHIAMEHTOB M 3[aHHS JOJDKHO BBIOJNHSTHCS IO
3a/IaHUIO 3aKa3YMKa CHEeHaIN3UPOBAaHHON OpraHU3aIUeH.

5.16 IIpoBenennio o6cae0BaHUS OCHOBAHHH (PyHIaMEHTOB JTOJDKHBI IIPE/IIIECTBOBATE!

- BHU3yaJlbHas OIIGHKA COCTOSIHMSI BEpXHEH KOHCTPYKIMHU 3[aHUs, B TOM YHUCIE (HUKCALUs HMEIOIIUXCS
TpeIINH, X pa3Mepa M XapakTepa, yCTAaHOBKa MasKOB Ha TPEIIUHEI;

- BBISIBJICHHE PEeKMMa IKCIITyaTaIlH 37[aHUs C [EeNbI0 YCTaHOBIICHUS (PaKTOPOB, OTPUIATENFHO NEHCTBYIONINX
Ha OCHOBAHHUE;

- YCTaHOBJICHUE HAJIUYHA MOA3EMHBIX KOMMYHUKAIUN U APEHAXKHBIX CUCTEM U UX COCTOSHHUS;

- O3HAKOMJICHHE C apXMBHBIMH MaTe€pHalaMH WH)KEHEPHO-TEOJIOTHUSCKUX H3BICKaHWI, WMEIONIMMHUCS Ha
TUIOLIA/IKE PEKOHCTPYKIHH.

[IpoBenenre reoae3nueckol ChEMKH TOJO0KEHHUS] KOHCTPYKIHMM PEKOHCTPYHUPYEMOIO 3/IaHUSI U IIOKOJIEH
HEOOXOMMO ISl YCTAaHOBJIEHHS HEPAaBHOMEPHBIX 0CaJ0K (KPEHOB, TPOTHOO0B, OTHOCUTENBHBIX CMEIIEHHH).

IIpn oOciemoBaHUM PEKOHCTPYHUPYEMBIX 3IaHUH CIEeIyeT TakKe YUYHUTHIBATh COCTOSHHE OKpY Karomen
TEPPUTOPUHU U OIU3KO PACTIONIOKEHHBIX 3aHUH.

5.17 O6cnenoBanne ocHOBaHMH (pyHIAMEHTOB M COCTOSIHUS (YHIAMEHTHBIX KOHCTPYKLIUH MPOU3BOAAT ITyTEM
MIPOXOJKH 1MIyp(oB ¢ 0TOOPOM MOHOJIUTOB IPYHTOB HEMOCPEICTBEHHO M3-TI0J TIOAOIIBEI ()yHIAMEHTOB M CTEHOK
mypda. ['mybuna mypdoB gomkHa ObiTh Ha 0,5-1 M HMXKe TOJOMIBBI BCKpbiBaeMoro (yHaameHTa. Hrbke
IIyOuHBl MIypGhOB MHKEHEPHO-TEOJOIMYECKOE CTPOEHHE, THAPOre0JOrHYeCKUe YCIOBUS U CBOWCTBA I'PYHTOB
JIOJDKHBI  OBITH HCCIIEIOBaHBI OypeHHeM ¥ 30HIUPOBAHHEM, IIPH O3TOM OypOBBIE CKBRXHHBI W TOYKH
30HIUPOBAHMsS Pa3MeEILaloT M0 IEPUMETPY 3[aHUs WIN COOPY>KEHHs Ha PACCTOSIHUU OT HUX He Oojee 5 M.

5.18 Ilpu ycwieHHHM OCHOBAHHMHA PEKOHCTPYHPYEMBIX 3IaHWA W COOPYKCHHH TOJIBOJAKOW 3a0MBHBIX,
BJIaBIIMBAEMBIX, OYpPOHAOWBHBIX WIH OYypO-WHBEKIHOHHBIX CBail IryOMHAa OypeHHsS W 30HIUPOBAHUS TOJDKHA
IPUHUMATBCA IO yKa3aHusM 5.12.

5.19 TexHuueckuii OTYET MO pe3yjibTaTaM HHKEHEPHO-TEOJIOTMUECKUX H3bICKAaHWHM i MPOSKTUPOBAHHMS
CBaliHBIX (DYHIAMEHTOB JOJKEH COCTaBIATHCSA B coOoTBETCTBUU co CHull 11-02 u CIT 11-105.

Bce xapakTepHCTHKH TPYHTOB OJDKHBI IIPUBOJUTHCS B OTYETE C YUETOM IPOTHO3a BOZMOYKHBIX H3MEHEHNH (B
MIPOLIECCE CTPOUTENBCTBA U HKCILTYaTallUM 3[JaHUs) HH)KEHEPHO-TEOJIOTHUECKUX U THPOTE0JIOTHUECKHUX YCIOBUIl
TUIOIIAIKH.

IIpy Hanuuuu HATYpPHBIX MCHBITAHUM CBall CTAaTUYECKOM WIM JUHAMHYECKOM HArpy3KOM OJIKHBI
MIPUBOJUTHCS UX PE3YIIBTATHI.

Ilpy HanmumuuM Ha TUIOMWIAJKE IOJ3EMHBIX BOJ C AarpecCCHBHBIMH CBOMCTBaMHM HEOOXOAMMO IPUBOIUTH
PEKOMEHALNY 110 AHTUKOPPO3UHHON 3aIUTe CBAM.

B ciywasx BbIABICHHMS Ha IUIONIAJKE CTPOHWTENECTBA IPOCIOEB WM TOJIIN CIENU(PUIECKUX TPYHTOB H
OTACHBIX TEOJOTHYECKUX MPOIecCOB (KapcToBO-cy(h()O3HMOHHBIX, OMOJI3HEBBIX W JIp.) HEOOXOIMMO MPUBECTU
JlaHHBIE 00 MX PaclpOCTPaHECHUU U MHTEHCUBHOCTH MPOSIBIECHHUSL.

5.20 [Ipu nHXEHEPHO-T€0IOrNUYECKUX U3BICKAHUSAX U UCCIEIOBAHUSAX CBOMCTB FPYHTOB I IPOEKTUPOBAHUS
U YCTpOHCTBa CBaifHBIX (YyHIAaMEHTOB HEOOXOAMMO TaKK€ YUYMTBHIBAaTh JIONOJIHUTENIbHbIE TpeOOBaHMUS,
M3II0KEeHHBIE B pasnenax 9 - 14 nacrosmero CII.

6 BUJIbI CBAI

6.1 Ilo criocoOy 3army0OsieHUs B TPYHT pa3inuyaroT CIeAyIOIIIe BUIbI CBAi:
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a) 3a0uBHBIC (BIaBJIMBacMbIe) JKeIe300€TOHHbIE, JEPEBSIHHBIC U CTAJbHBIE, MOTPY)KaeMble B TPYHT O€3 ero
BEIEMKHM WIH B JHJCPHBIC CKBAXHWHBI C IOMOINBI0 MOJIOTOB, BHOpONOTpYXKarejei, BHOPOBIABINBAIOIINX,
BHOPOYJAAapHBIX U BAABJIMUBAIOIIUX YCTPOUCTB, a TaKXKe JKelIe300eTOHHbIC CBan-000JI04KU auaMeTpoM Jo 0,8 M,
3arnyOisieMble BUOPOIOTpY)KaTelsiMU 0e3 BBIEMKH WJIM C YaCTHYHON BBIEMKOW TPYHTa M HE 3aloJHIEeMble
OeTOHHOI1 CMeChIO;

0) cBan-00OJIOYKM >KeNe300€TOHHBIE, 3aryTyOigeMble BHOPOIIOTPYXKAaTeNsIMH C BBIEMKOW TpyHTa U
3aI0JIHSAEMbIE YaCTHYHO MJIH MIOJIHOCThIO OETOHHOW CMEChIO;

B) HaOWBHBIC OCTOHHBIC W KENE300€TOHHBIC, YCTpauBaeMble B IPYHTE IyTEM YKJIaJIKH OETOHHON CMecH B
CKBa)KHHBI, 00pa30BaHHBIC B PE3YJIbTATE MIPUHYIUTSIHFHOTO OTXKATHUS (BRITECHEHUS ) TPYHTA;

r) OypOBBIE KeNe300€TOHHBIE, YCTpanBaeMble B TPYHTE IyTEM 3aIllOJIHEHHUS MPOOYPEHHBIX CKBAXKUH OETOHHOM
CMECBIO MJIM YCTAaHOBKH B HUX JKeJIe300€TOHHBIX AJIEMEHTOB;

Jl) BUHTOBBIE;

¢) Oypo3aBHHUYHBAEMBIC.

6.2 I1o yciioBHsIM B3aMMOJICHCTBHS C TPYHTOM CBau CJEAyeT MOJpa3AeisTh Ha CBaU-CTOWKU U BUCSYHE.

K cBasm-croiikam ciemyeT OTHOCUTH CBaW BCEX BHIIOB, ONHPAIOIIHCCS HA CKANLHBIC TPYHTHI, a 3a0WBHBIC
CBau, KpOME TOT'O, - Ha MaJTOC)KIMAEMbIC TPYHTEIL.

Cunbl CONMPOTUBIICHUSI TPYHTOB, 32 UCKIIOYEHUEM OTPHUIATENBHBIX (HETaTUBHBIX) CUJ TPEHHsI, Ha OOKOBOM
MOBEPXHOCTH CBaii-CTOEK B pacyerax WX HeCylleld CHOCOOHOCTH MO TPYHTY OCHOBAHHS Ha CHKUMAIOUIYIO
HaArpy3Ky HE TOJDKHBI YIUTHIBATHCS.

K BUCSUMM CBasiM clielyeT OTHOCUTh CBaH BCEX BHUJIOB, ONMHMPAIOIIMECS Ha CKMMAaeMbIe TPYHTBI U TIepeIarolie
Harpy3Ky Ha IpyHTbl OCHOBaHHUSI OOKOBOM IOBEPXHOCTHIO M HUKHUM KOHIIOM.

IIpumeuanue - K ManockxuMaeMbIM TpyHTaM OTHOCSTCS KPyIHOOOIIOMOYHBIE TPYHTHI C NECYAaHBIM 3aIlOJHHUTENEM CpeaHeit
IUIOTHOCTH | IUIOTHBIM, @ TaKKe TIIMHBI TBEPIOW KOHCHCTEHIIMU B BOJOHACKIIICHHOM COCTOSIHUU ¢ MoayeM aedopmaruu £ > 50 MIla.

6.3 3a0uBHBIC kene300€TOHHBIC CBad pa3MepoM IMomepeyHoro ceueHus 70 0,8 M BKIIOYUTENHHO W CBaW-
00omoukn auamerpoM 1 M u Goree ciieayeT MoApa3IeNaTh:

a) o cmoco0y apMHpPOBaHWS - HA CBaW M CBaHM-O0OJOYKH C HEHANPATAEMOM MPOJONBHOW apMaTypod c
MOTIEPEYHBIM AaPMHUPOBAaHUEM M Ha MPEIBAPUTEIBHO HAIMPSDKEHHBIE CO CTEPKHEBOW WM IPOBOJIOYHOM
MPOJOJILHON  apMaTypoil (M3 BBICOKONIPOYHOW TIPOBOJIOKM M apMAaTypHBIX KaHAaTOB) C IOMEPEYHBIM
apMHpOBaHHUEM H 0e3 Hero;

0) 1o ¢opme MOMEepPeyHOro CeueHHs - Ha CBaW KBaJApaTHbIC, IPSIMOYTOJIbHBIE, TABPOBOTO U JABYTaBPOBOTO
CedeHuil, KBaJIpaTHbIE C KPYTJIOH MOJIOCTHIO, TIOJBIE KPYTJIOr0 CEUCHHUS;

B) 10 (hopMe MPOJOIEHOTO CEUSHUS - Ha MPHU3MATHYCCKUE, IMIMHAPUICCKAE U ¢ HAKIIOHHBIMA OOKOBBIMHU
rpassaMu (THpaMUIATBHEIE, TpaNelenaaTbHbIe, POMOOBUIHEIC);

T') IO KOHCTPYKTUBHBIM OCOOECHHOCTSIM - Ha CBau IEJIbHBIE 1 COCTaBHBIC (U3 OTIICIBHBIX CEKIIHI);

) TT0 KOHCTPYKIIMH HUKHETO KOHIIA - Ha CBaW C 3a0CTPEHHBIM HJIH TUIOCKUM HIDKHHUM KOHIIOM, C TUTOCKHUM
w 00BEMHBIM yIIMpeHueM (OyTaBOBUIHBIC) U HA IOJBIC CBAM C 3aKPBHITHIM WM OTKPHITHIM HUKHUM KOHIIOM
WM ¢ KaMmy()IeTHON TSTOM.

IIpumeuanue - CBam 3a0uMBHBIC C KaMy(IeTHOH MATOH ycCTpawBalOT MMyTeM 3a0WBKU IOJBIX CBAalf KPYIJIOTO CEYEHHS C
3aKPBITHIM CTAJIBHBIM IIOJBIM HAKOHCYHHKOM C IOCICAYIOIINM 3alOHEHHEM MOJIOCTH CBa M HAKOHCYHHKA OCTOHHON CMEChIO U
YCTPOMCTBOM C ITOMOIIBIO B3pPbIBA KaMy(IICTHOH MATHI B MpeeiaXx HAaKOHEYHHKA. B MpoeKTax Takux CBail CIemyeT MpeaycMaTpHBaTh
yKa3aHus 0 COOII0ICHUH MTPABUII IPOU3BOCTBA OYPOB3PHIBHBIX PAOOT.

6.4 HabOuBHBIE cBaM 1O CIOCO0Y YCTPOKCTBA MOJIPA3CIISIOT Ha:

a) HaOWBHBIC, YCTpaWBaeMble MyTeM MOTPYKECHUS WHBEHTapHBIX TPyO, HWXKHHHA KOHEI[ KOTOPBIX 3aKpBIT
OCTaBJISIEMBIM B TPYHTE OallIMakOM HITH OSTOHHOH MPOOKOH, ¢ MOCTIEeIYIOINM U3BICUEHUEM 3TUX TPYO Mo Mepe
3aIl0JHEHHS CKBOXXUH OETOHHON CMECHIO;

0) HaOMBHBIC BHOPOINTAMIIOBAHHBIE, YCTpauBaeMble B MPOOMTHIX CKBAKMHAX IMyTEM 3allOTHEHHS CKBAXHH
KECTKOH OETOHHOH CMechIO, YIUTOTHSAEMOW BHOPOIITAMIIOM B BHJE TPYOBI C 320CTPEHHBIM HIDKHHM KOHIIOM U
3aKperuIeHHBIM Ha Heil BHOpONorpyXarenem;

B) HaOMBHBIC B BBIIITAMIOBAHHOM JIOXE, YyCTpauBaeMble MYyTeM BBIIITAMIOBKA B TPYHTE CKBa)KHH
MUpaMHIATIGHON MITH KOHYCHOH (hOPMBI € TIOCIIETYFOIIIM 3aI0JIHEHHEM HX OETOHHOH CMeckhIO.

6.5 bypoBesle cBau 10 coco0y yCTpOHCTBa IMOAPA3AEIAIOT Ha:

a) OypoHaOMBHBIC CIUIOIIHOTO CEUEHUS C YIIUPEHUSIMH U 0e3 HHUX, OeTOHHpyemble B CKBa)KHMHAX,
NpoOypPEHHBIX B TIIMHUCTBIX IPYHTaX BbIIIE YPOBHS MOA3EMHBIX BOJ 0€3 KPEIUICHHs CTEHOK CKBa)XKUH, a B JIFOOBIX
TPYHTax HIDKE YPOBHS IIOJ3€MHBIX BOJ - C 3aKpeIUIEHHEM CTEHOK CKBAXWH TJIMHUCTBIM PacTBOPOM HIITH
WHBEHTApHBIMH U3BJIEKAEMBIMU 00CaHBIMU TPyOamH;

0) OypoHaOWBHBIE TMOJbIE KPYIJIOrO CEYCHHS, YyCTpaWBaeMble C MPUMEHEHHEM MHOTOCEKIIMOHHOTO
BHOPOCEPACIHNKA,;

B) OypoHaOWBHBIE C YIUIOTHEHHBIM 3a00€M, yCTpamBacMbIM ITyTeM BTPaMOOBHIBaHMS B 3a00H CKBaKMHBI
meOHs;

r) OypoHaOWBHBIE C KaMy(JIeTHOH IATOH, yCTpaWBaeMble IyTeM OYpEeHHUS CKBAXHH C IIOCIIEIYIOUINM
o0pazoBaHMEM YIIMPEHHUS B3PBIBOM U 3aIIOJTHEHHEM CKBaKHH OETOHHOI CMECHIO;
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n) OypouwHbeKnHMOHHBIE AuameTrpoMm 0,15 - 0,25 M, ycTpauBaemple B NPOOYPEHHBIX CKBOKHUHAX IyTeM
HarHeTaHWs (MHBEKINH) B HUX MEIKO3EPHHUCTOW OETOHHOW CMECH WU I[EMEHTHO-TIECUAaHOTO PacTBOpA, WU
OypOMHBEKIIMOHHBIE C YIUIOTHEHHEM OKPYXKAIOLIEr0 TIPYHTa IMyTeM OO0pabOTKHM CKBaXXUHBI 110 pPa3psiHO-
HUMITYJIbCHOU TexHonoruu (cBau PUT);

¢) OYpOMHBEKIINOHHEIE, YCTPaUBaEMBbIE TIOJIBIM ITHEKOM:

) CBaHW-CTOJIOBI, yCTpamBaeMble IMyTeM OypeHHs CKBAXHH C YIIMPEHHWEM WM 0e3 Hero, yKIaIKd B HUX
OMOHOJIMYMBAIOIIETO I[IEMCHTHO-IIECUYAHOTO pPAcTBOpa U OIYCKaHWs B CKBKUHBI IMJIMHAPHYECKHX WU
MPU3MATHYECKUX AJIEMEHTOB CIUIOIIHOTO CEUEHHUs CO cTopoHaMmu Uiy nuamerpom 0,8 M u Goree;

3) OypoomycKHBIe CBaW ¢ KaMy(IIETHOH IATOH, OTIMYalomuecss oT OypoHaOWBHBIX cBail ¢ KaMmyQieTHOH
MATON (CM. TOJIYHKT «I») T€M, YTO TOcje 00pa30BaHUA W 3allOJIHEHUS KaMy(hJIETHOTO YIIUPEHHUS B CKBAKHHY
OITyCKAIOT JKeJIe300€TOHHYIO CBAIO.

IIpumeuanus

1 OO6canguble TPYyOBI JOMyCKAeTCsl OCTAaBIATH B TPYHTE TOJBKO B CIydasx, KOTAA MCKIIOYEHA BO3MOXXHOCTH NMPUMEHEHHUS OPYTHX
peLIeHU KOHCTPYKIHMU (DYHAaMEHTOB (IPH YCTPOHCTBE OypOHAOMBHBIX CBail B IUIacTax I'PYHTOB CO CKOPOCTBIO (PHIBTPALIMOHHOTO
noroka 6onee 200 M/cyT, mpU NMpUMEHEHHH OypOHAOMBHBIX CBail /Ui 3aKPEIICHUs NEUCTBYIONIMX OMOJI3HEBBIX CKIIOHOB U B JPYTHX
00OCHOBaHHBIX CITyYasix).

2 Tlpu ycrpoiicTBe OypOHAOUBHBIX CBail B BOJOHACHIIICHHBIX TJIMHUCTBIX PYHTAX JUIS KPEIUICHHS CTCHOK CKBa)XKHH JIOMYCKACTCS
HCIOJIb30BaTh H30BITOYHOE JIABICHHUE BOJIBL.

6.6 HomeHkaTypa 3a0MBHBIX XKee300eTOHHBIX 1 OYpOHAOMBHBIX CBail MpUBeIeHa B PHIIOXKeHUH [ .

6.7 XKene3obeToHHbBIE U OETOHHBIE CBAaH CIEAYET IPOEKTUPOBATH U3 TSHKEIOTO OETOHA.

Jlist 3a0MBHBIX keTe300€TOHHBIX CBall C HEHANPSATaeMOU MPOOIBHOM apMaTypol, Ha KOTOPhIE OTCYTCTBYIOT
TOCYAapCTBEHHBIE CTaHAAPTHI, a TaK)Ke JJISI HAOMBHBIX W OYpOBBIX CBall HEOOXOAWMO MpeaycMaTpHUBaTh OETOH
KJacca He Hike B15, st 3a0MBHBIX xKene300eTOHHBIX CBall ¢ HampsraeMoi apMarypoi - He Hioke B22,5.

6.8 JKene3zo0eToHHBIE POCTBEPKH CBAaWHBIX (PYHJAMEHTOB CIIEJlyeT MPOCKTHPOBATh W3 TsDKEJIOro OeToHa
KJlacca He HIKe: JJI1 MOHOJUTHBIX - B15, mis coopHbIx - B20.

Jns omop MOCTOB Kilacc OeTOHAa CBail M CBaWHBIX POCTBEPKOB CIeNyeT Ha3HadaTh B COOTBETCTBHU C
tpeboBanusamu CHull 2.05.03, st ruapoTexHudeckux coopyxkenuit - CHull 2.06.06 u CHwulI 2.06.08.

6.9 beroH a1 3aMOHOIMYMBAHMS KEJI€300€TOHHBIX KOJOHH B CTaKaHaX CBalHBIX POCTBEPKOB, a TaKkKe
OTOJIOBKOB CBaif MpH COOPHBIX JIGHTOYHBIX POCTBEPKaxX CIEAyeT IpeAyCcMaTpuBaTh B COOTBETCTBHH C
tpeboBannsamu CHull 52-01, Ho He HIKe Kiacca B15.

11 pumMedyaHnue - ]:[.]'IS{ onop MOCTOB U THAPOTCXHUYCCKUX COOpy)KeHI/IfI Kjacc OeroHa JUI 3aMOHOJIMYKWBaHUS C60pHLIX
3JIEMEHTOB CBAHHBIX q)yHZ[aMeHTOB JIOJIDKCH OBITH Ha CTYINEHb BBIIIC KJ1acca OETOHA COEIUHSAEMBIX C60pHLIX OJICMCHTOB.

6.10. Mapku 6eToHa 10 MOPO30CTOMKOCTH M BOJOHETIPOHHIIAEMOCTH CBail M CBAalHBIX POCTBEPKOB CIIEIyeT
Ha3HauyaTh, PyKOBOJACTBYsCh TpeboBanusmMu ['OCT 19804, CHwull 52-01, ans MOCTOB M THAPOTEXHHUYECKHX
coopykenuit - coorserctBenHo CHull 2.05.03 u CHull 2.06.06.

6.11. JlepeBstHHBIC CBaW TOJDKHBI OBITH H3TOTOBJICHBI 3 OPEBEH XBOWHBIX MOPOJ (COCHBI, €M, JTHCTBEHHHUIIEI,
MUXTHI), COOTBeTCTBYrOIMX TpeboBanusM ['OCT 9463, nmuamerpom 22-34 cM u januHOM 6,5 M 8,5 M.
EctecTBeHHass KOHMYHOCTH (cOer) OpeBeH COXpaHsIeTCsl.

PasMepsl momepedHOro cedYeHWs, JUIMHY W KOHCTPYKIIUIO TMAKETHBIX CBal NMPUHUMAIOT 10 pe3yibTraTtam
pacueTa U B COOTBETCTBHUH C OCOOCHHOCTSIMH IIPOCKTHPYEMOTO 00BEKTA.

7 MPOEKTAUPOBAHUE CBAWHBIX ®YHIAMEHTOB
7.1 OCHOBHBIE YKA3AHUA IO PACUYETY

7.1.1 Pacyer cBaifHBIX (yHIAMEHTOB M MX OCHOBaHMH NOJDKEH OBITH BBINONHEH B cooTBeTcTBHH ¢ ['OCT
27751 no npeneabHbIM COCTOSHUSIM:

1) nepsoii epynnowi:

a) 10 MPOYHOCTH MaTepHualia CBaii M CBAHBIX POCTBEPKOB;

0) o HecyIeil CHOCOOHOCTH IPpyHTa OCHOBAHUS CBaif;

B) 1O HECylled CIIOCOOHOCTH TpyHTa OCHOBaHMH CBaWHBIX (YHJaMEHTOB, €CIM Ha HHUX MepenaroTcs
3HaYUTEIbHbIE TOPU3OHTANIBHBIE HATPY3KHU (IIOAMOPHBIE CTEHBI, (DYHAAMEHTBI PACIIOPHBIX KOHCTPYKILUH U Ap.), B
TOM YHCJIe CEHCMHYECKHE, eCIIH COOPY)KEHHE PACIIOIOKEHO Ha OTKOCE WJIM BOJIM3M HErO WIIM €CJIM OCHOBaHHE
CJI02KEHO KPYTOMNAJA0IIUMU CIOSIMU TPYHTAa;

2) emopoti epynnoi:

a) 1Mo 0cajJIkaM OCHOBaHWH CBail ¥ CBaHBIX (PYHIAMEHTOB OT BEpTHKAJIbHBIX HATPY30K;

0) mo mepeMerieHHsIM cBail (TOPHU3OHTAJIBHBIM M yIJIaM IIOBOPOTa T'OJIOBBI CBail) COBMECTHO C T'PYHTOM
OCHOBaHHH OT JIeHICTBUSI TOPU30OHTANIBHBIX HArPY30K 1 MOMEHTOB (CM. mojpasaen 7.4 u npuioxenue [1);

B) 10 00pa30BaHUIO WM YPE3MEPHOMY DPACKPBHITUIO TPELIMH B 3JIEMEHTaX >KeJIe300€TOHHBIX KOHCTPYKIMI
CBafHBIX (PyHIAMEHTOB.

Pacuer mo Hecymeill crmocoOHOCTH, perfJaMEeHTHPOBAaHHBIH MOAIYHKTOM «B» JJIS TIEPBOM TPYIIIBL,
JIOIyCKaeTCsl HE IPOU3BOAUTH, €CIH KOHCTPYKTUBHBIMHM MEpPONPHUATHSIMU oOecledeHa HEBO3MOXKHOCTh
CMEIICHUS TPOEKTHPYEMOTo (hyHAaMeHTa.
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7.1.2 B pacuetax OCHOBaHUU CBailHBIX (PyHIAMEHTOB CJIEyeT yYUTHIBATH COBMECTHOE JCHCTBHE CHIIOBBIX
(axTOpoB M HEONATONPUATHBIX BIWSIHWN BHEIIHEHW cpeabl (HampuMmep, BIMSHHE MOA3EMHBIX BOJ Ha (H3HMKO-
MEXaHUYECKUE CBOWCTBA TPYHTOB H JIp.).

CoopykeHne H €ro OCHOBaHHME JOJKHBI PpaccMaTpUBaTbCS COBMECTHO, T.€. JOJDKHO YYHUTBIBATHCS
B3aMMOJICHCTBHE COOPYKEHHSI CO CUMAEMBIM OCHOBAHUEM.

PacueTHas cxema CHCTEMBI «COOPYKEHHE - OCHOBAHHE» WM «(PyHIaMEHT - OCHOBaHHE» JIOJDKHA BEIOMpPATHCS
C ydeToM Haubojee CyIIECTBEHHBIX (PAKTOPOB, OMPENENAIOIINX HAMPSKEHHOE COCTOAHHE U Jedopmanuu
OCHOBaHHsI U KOHCTPYKLHUI COOpY)XeHHs (CTaTHUECKOH CXEMBI COOpPYXKEHHUs, OCOOEHHOCTEH €ro BO3BEICHHS,
XapaKTepa IPyHTOBBIX HAILIACTOBAHUM, CBOICTB IPYHTOB OCHOBAHMsI, BO3MOXKHOCTH UX U3MEHEHHs B IpoLiecce
CTPOUTENHCTBA U IKCIUIyaTallUl COOPYKEHHs U T.H.). PekoMeHIyeTcsl yIuThIBaTh MPOCTPAHCTBEHHYIO paboTy
KOHCTPYKIIMH, TE€OMETPUYECKYI0 M (HU3MUECKYI0 HEIMHEWHOCTb, aHM30TPONHOCTb, IUIACTUYECKUE U
peoJIoTHYEeCKHe CBOMCTBAa MAaTepualioB M TPYHTOB, DPa3BHTHE OOJacTeil IUTaCTHYECKHX JedopMamuii Ioj
(byHIAMEHTOM.

JlomyckaeTcst  MCHOJb30BaThb  BEPOSTHOCTHBIE ~METOIBl  PacdeTa, YUUTHIBAIOUIME  CTATUCTUYECKYIO
HEOJHOPOJAHOCTb OCHOBAaHUH, CIIyd4allHyl0 MpHUpPOLYy Harpy3oK, BO3ACUCTBUI U CBOWCTB MaTEpUANIOB
KOHCTPYKLIUH.

7.1.3 Harpy3ku u BO3ACHCTBHs, YYUTBhIBaeMble B pacueTax CBalHBIX (QyHIAMEHTOB, KO3(h(UIIMEHTHI
HaJIe)KHOCTH TI0 Harpyske, a TaKKe BO3MOXKHBIE COUETAaHHs HAarpy3oK ClieflyeT NPUHUMATh B COOTBETCTBUM C
tpeboBanmnsamu CHull 2.01.07 ¢ yuetom ykazanuit CHull 2.02.01.

7.1.4 Pacuer cBaii, cBaliHbIX (YHAAaMEHTOB W WX OCHOBAaHMUU IO HECYIICH CIOCOOHOCTH HEOOXOIUMO
BBINOJIHATH Ha OCHOBHBIE U 0COObIE COYETaHUs Harpy30K, 1o AeopMaLusIM - Ha OCHOBHbIE COUETaHHUSI.

7.1.5 Harpy3ku, BO3IeHCTBHS, WX codeTaHWA M KO3(D(UIMEHTH HaJEKHOCTH IO HArpy3Ke IpH pacdere
CBafHBIX ()YHIAMEHTOB MOCTOB M T'MJPOTEXHHYECKUX COOPYKEHHH CIeyeT MPUHUMAThH COTJIACHO TPeOOBaHMAM
CHull 2.05.03 u CHulI 2.06.06.

7.1.6 Bce pacueTs! cBaif, CBaifHBIX ()yHIaMEHTOB W WX OCHOBAHHUI CIIEIyeT BBINOJHATH C MCIOIb30BAaHHEM
pacuUeTHBIX 3HAYEHUI XapaKTEPUCTUK MATEPHUAIOB U IPYHTOB.

PacueTHbple 3HaueHHs XapaKTepUCTHK MaTepualoB cBall M CBalHBIX POCTBEPKOB cieAyeT NPUHUMATh B
cootBercTBUU ¢ TpeboBanusmu CHull 52-01, CHull 11-23, CHulI 11-25, CHulI 2.05.03 u CHwulI 2.06.06.

PacuerHble 3HaYEeHUS XAPAKTEPUCTHK TIPYHTOB cilexyeT onpeaensars B coorserctBuu ¢ ['OCT 20522,
pacyeTHbplEe 3HAauY€HHMs KO3(QQUIMEHTOB NOCTENU TIPYHTAa C,, OKPY’KAaIOLIEro CBalo, ClelyeT NPUHUMATh B

COOTBETCTBUU C IpUioxeHueM [l
PacyeTHble CONPOTHBIIEHNS IPYHTA [0]] HIDKHUM KOHIIOM CBau R ¥ Ha GOKOBOIi MOBEPXHOCTH CBaH f; ClieayeT

OINpEeAEeATh N0 yKa3aHUsIM noapasjena 7.2.

[lpn Hanmumumm pe3ynbTaTOB IIOJICBBIX HCCIICOBAHUH, IPOBEICHHBIX B COOTBETCTBHH C TpeOOBaHUSIMHU
nonpasnuena 7.3, HeCyIyl0 CIOCOOHOCTh TPYHTa OCHOBAHHUSI CBail CIIEAyeT OIPEHCNATh C yYETOM JaHHBIX
CTaTHYECKOTO 30HAMPOBAHUS TPYHTOB, HCIBITAHWH TPYHTOB OTAJOHHBIMH CBasMH WIM 10 JaHHBIM
JUHAMUYECKUX HUCHbITaHUI cBail. B ciydyae mpoBeneHus MCHbITaHUI CBail CTaTUUECKOW HAarpy3Koil Hecyllyro
CIIOCOOHOCTh TPYHTa OCHOBAHMS CBaW CJelyeT NPUHUMATh IO pe3ylbTaTaM 3THX HCIBITAaHUH, yYUTHIBas
pexkoMeHaanuu 7.3.

Jns 00BEeKTOB, 1O KOTOPHIM HE MPOBOIAWINCH HCHBITAHUS HATypHBIX CBall CTaTHYECKOW HArpy3KOM,
PEKOMEHIYETCS. ONpeNeysITh HEeCYIIyI0 CIIOCOOHOCTh I'PYHTa OCHOBAaHMS CBAal HECKOJIBKHMH H3 BO3MOXKHBIX
croco00B, yKa3aHHBIX B OJpasenax 7.2 u 7.3, yuuThIBas IpU 3TOM YPOBEHb OTBETCTBEHHOCTH COOPY>KEHHUS.

7.1.7 PacueT o Npo4HOCTH MaTepHana cBail U CBAHBIX POCTBEPKOB JOJIKEH IIPOU3BOAUTHLCS B COOTBETCTBUU
¢ tpedoBanmamu CHull 52-01, CHull 11-23, CHull 11-25, 11 MOCTOB M THAPOTEXHHYECKUX COOPYXKEHHH -
CHulI 2.05.03 u CHull 2.06.06 ¢ y4eToM JONOTHUTENBHBIX TPeOOBaHUH, H3I0KEeHHBIX B 7.1.6, 7.1.8 1 7.1.9 u B
npuioxxenuu /.

Pacuer ameMeHTOB Xene300eTOHHBIX KOHCTPYKIMH CBaWHBIX (PyHIaMEHTOB 1O 00pa30BAaHUIO M PACKPBITHIO
TPENIMH CJIeyeT MPOU3BOIUTH B COOTBETCTBUU ¢ TpeboBanusmu CHull 52-01, 11 MOCTOB ¥ THAPOTEXHUYECKUX
coopykeHui - Takke ¢ yderoM Tpeboanuii CHull 2.05.03 u CHull 2.06.06 COOTBETCTBEHHO.

7.1.8 Ilpu pacuere cBail Bcex BUAOB 10 IPOYHOCTU MAaTEpUalla CBAIO CIEAYET PAcCMaTPUBATh KaK CTEPIKEHb,
KECTKO 3aLIEMJICHHBII B IPyHTE B CEUEHUH, PACIOIONKEHHOM OT MOAOIIBEI POCTBEPKA HA PACCTOSIHUY HE MEHEe
[;, onpenensemom no Gopmyie

2

lj=ly+ %, (7.1)
rae /[y - JUIMHA y4acTKa CBau OT HOJIOIIBBI BEICOKOTO POCTBEPKA JI0 YPOBHS IIJIAHUPOBKY I'PYHTa, M;
o, - KoddPuiment nedpopmaimu, 1/M, onpeensemMsli 110 NpUIoKeHHo 1.
Ecnu niist OypoBbIX CBaii U CBaii-000JI04eK, 3ari1yOIeHHBIX CKBO3b TOJIIY HECKAJIBHOTO IPYHTA U 33/IeJIaHHBIX
B CKaJIbHBIN IPYHT, OTHOLICHHUE (2/0,) > A, TO criefyeT NpuHUMaTh [y = [y + i (rae & - TiryOuHa norpyxeHus csan
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WIN CBau-000JI0YKH, OTCUUTHIBAEMAsl OT €€ HMXXHEro KOHIA J0 YPOBHs IUIAHMPOBKU I'PYHTA NPHU BBICOKOM
POCTBEPKE | JI0 MOJIOLIBBI POCTBEPKA ITPH HU3KOM POCTBEPKE, IOJIONIBA KOTOPOTO OMHMPAETCS WM 3arity0ieHa B
JMCHEPCHBIE TPYHTBI, 332 UCKIIOUEHNEM CHUIIBHOC)KUMAEMBIX, M).

Ilpu pacyere mo HpPOYHOCTH MaTepuana Oypo-MHBEKIIMOHHBIX CBal, NMPOpPE3aloIlUX CHIBHOCKHMAaeMble
IPYHTBI ¢ MoayneM aedopmannu £ <5 Mlla, anuHy cBai Ipu pacyeTe Ha IPOJOJIbHBINA U3rU0 /; B 3aBUCUMOCTH

OT IMaMeTpa cBai d cleayeT MPpUHUMATh PaBHOM:
npu £ <2 Mlla /= 25d,;

npu 2 <E<5Mllal,=15d.
B ciyyae ecnu /; mpeBbIIAET TOMMHY CJIOSL CHIBHOCKMMAEMOTO IPYHTA /1 g PACUETHYIO JUIMHY Crieyer
MPUHUMATh PAaBHOI 2hg.

7.1.9 Ilpu pacuere HaOUBHBIX M OYpOBBIX CBail (KpoMme cBaii-cTOI00B M OypOOITyCKHBIX CBai) MO MPOYHOCTH
MaTepHala pacuyeTHOE CONMPOTHBIICHHE OETOHa CileqyeT NMPUHIUMATh ¢ y4eToM Ko3((HUIMeHTa yCIOBHA paboTHI
Yo = 0,85 cormacho ykasanmmsm CHull 52-01 n kosdduumenra y',,, y4UTBIBAIOLICIO BIMSHUE CrOCOOA

MIPOM3BO/ICTBA CBAMHBIX PaboT:
a) B TJIMHUCTBIX TPYHTaX, €CJIM BO3MOXXHBI OypeHHE CKBa)KMH W OCTOHHPOBAHHME MX HAaCcyXO 0e3 KpericHHs
CTEHOK IIPH TIOJIO)KEHUH yPOBHS IOA3EMHBIX BOJ| B IIEPHOJ CTPOUTENBCTBA HIDKE IIATHI CBaM, y'.p, = 1,0;

0) B rpyHTax, OypeHHEe CKBRXHMH M OCTOHHPOBAHHME B KOTOPBIX IPOU3ZBOJAAT HACYXO C NPUMEHEHHEM
U3BJIEKAEMbIX 00CaaHbIX TPYO, Y. = 0,9;

B) B IpyHTaX, OypeHHe CKBXHH U OCTOHHPOBAHHE B KOTOPBIX OCYIIECTBISIOT IPH HAIWYHUU B HHUX BOJBI C
NPMMEHEHHEM U3BJIEKAEMbIX 00caaHbIX TPYO, Y.y = 0,8;

T) B TpyHTax, OypeHue CKBaXWH U OCTOHUPOBAHHUE B KOTOPHIX BBHIMIONHSIOT MOJ TIMHACTHIM PACTBOPOM FLTH
101 M30BITOYHBIM JaBJIeHHEM BOJbI (03 00caaubIX TpyO), v'.p = 0,7.

IMpumevanue - BeroHnpoBaHue MmMOJ BOAOW WIIM MO TJIMHHUCTBIM PAacTBOPOM CIIEAYeT MPOU3BOAUTH TOJBKO METOJOM
BepTHUKaIbHO nepemMeraemoii TpyOsl (BIIT) miu ¢ moMorsio 0ETOHOHACOCOB.

7.1.10 PacueTsl KOHCTpYKUMH CBali BCEX BHJOB CIeAyeT MNPOW3BOJAWTL HAa BO3JCHCTBHE HArpys3o0K,
mepeaBaeMbIX Ha HUX OT 3AaHUS WIH COOPYKCHUS, a 3a0MBHBIX CBaif, KPOME TOTO, Ha YCHIIHSI, BOSHUKAIOIINEC B
HUX OT COOCTBEHHOTO Beca NpPU HW3TOTOBICHWUH, CKIAJWPOBAHUH, TPAHCIIOPTHPOBAHWU CBAll, a TakXKe IPHU
MoIbeME UX Ha KOTIep 3a OJIHY TOUKY, YAAJIEHHYIO OT ToJIOBHI cBaii Ha 0,3/ (rae / - amvuHa cBau).

[Ipu sTom ycunme B cBae (kKak 0aike) OT BO3IEHCTBHS COOCTBEHHOTO Beca CIEAYET ONPENENIATh C yUETOM
K03(h(hpuIMeHTa AMHAMUYHOCTH, PaBHOTO:

1,5 - mpu pac4dere 1o MPOYHOCTH;

1,25 - pu pacuete Mo 0Opa3oBaHUIO U PACKPBITUIO TPEIIIUH.

B stux cnygasx ko3 dunrueHT HaIEKHOCTH MO HArpy3ke K COOCTBEHHOMY BECy CBaW IMPUHUMAIOT PaBHBIM
CIUHHIIE.

7.1.11 OguHOYHYIO CBal0 B cocTaBe (yHIaMEHTa W BHE €ro Mo HeCyIlel CIOoCOOHOCTH IpyHTa OCHOBAaHHUSA
CIIeTyeT pacCUUTHIBATH HCXOS U3 YCIOBHS

N<Ffy, (7.2)

rae N - pacyeTHas Harpyska, epejaBaeMasi Ha CBaro (MPOJIOJIbHOE YCHITNE, BOHUKAIOIIEE B HEM OT pacueTHBIX

Harpy3o0K, JICHCTBYIONINX Ha (yHIAMEHT Mpu Hanboyiee HEBBITOJHOM MX COUETAaHWH), OmpesensieMas B
cooTBeTCTBHH C 7.1.12;

F 4 -~ bacdeTHas Hecymias CIOCOOHOCTh TPYHTAa OCHOBaHHWS OJIMHOYHOW CBaW, Ha3blBacMas B JaJbHEUIIEM

HECyIIel ClIOCOOHOCTHIO CBaX U ONpeelisieMasi B COOTBETCTBUU ¢ Toapasenamu 7.2 u 7.3;
Yj - KOOQQUIMEHT HA/IeIKHOCTH, IPUHUMACMBIH PaBHBIM:

1,2 - ecnm Hecymas CHOCOOHOCTH CBaW OMNpEAeIeHa MO pe3yibTaTaM MOJIEBBIX HCIBITAaHWH CTaTHYeCKOU
Harpy3Koi;

1,25 - ecnu HecyIas CIOCOOHOCTh CBau OIpPEZEICHa PacueToOM 0 PE3yIbTaTaM CTaTHUECKOTO 30HAUPOBAHUS
TPYHTa, 1O pe3ysibTaTaM IWHAMHYECKHX HCIBITAaHWH CBaW, BBIMNOJHEHHBIX C YYeTOM YHPYrux nedopmanmit
TPYHTAa, a TAK)KE [0 Pe3yJIbTaTaM MOJEBbIX UCIIBITAHUI TPYHTOB 3TaJIOHHOW cBael MM cBaei-30H]I0M;

1,4 - ecnu Hecymas ciocoOOHOCTb CBaM OIpENeNieHa PacueToM, B TOM YHUCIE MO pe3yabTaTaM JUHAMHUYECKHX
WCTIBITAaHUH CBai, BEIMTOJHEHHBIX 0€3 ydueTa yIpyrux JedopManuii rpyHTa;

1,4 (1,25) - nnst GpyHOAaMEHTOB OIOpP MOCTOB IPM HMU3KOM POCTBEpPKE, HAa BHCAYMX CBAasX M CBASX-CTOMKax, a
IIPU BBICOKOM POCTBEPKE - TOJIBKO MPH CBAAX-CTOIKaX, BOCHPUHUMAIOIIUX CXKUMAIOLIYI0 Harpy3Ky HE3aBHCHUMO
OT YmncIa cBail B )yHIAaMeHTe.

IIpy BBICOKOM WM HHU3KOM POCTBEPKE, IOJOLIBA KOTOPOIO OMUPAETCS HAa CHIBHOCKUMAEMBIA TPYHT, U
BUCSIYUX CBasX, BOCHPUHHUMAIOIIUX CKUMAIOILIYIO Harpy3Ky, a TakXke IIpHU Jr000M BHIE POCTBEPKA U BUCAUMX
CBASIX M CBAasX-CTOMKAaxX, BOCIPHHMMAIOLIMX BbIACPIUBAIOLIYI0 HArpy3Ky, Y, NPHHUMAKOT B 3aBHCUMOCTH OT
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yuclia cBail B QyHIaMEeHTe:

npu 21 cBae u Gonee 1,4 (1,25);
or 11 go 20 caii 1,55 (1,4);
« 6 «10 « 1,65 (1,5);
« 1 «5 « 1,75 (1,6).

Jns byHIaMEHTOB U3 OJIMHOYHOMN CBaW IO KOJIOHHY IIPU HAarpy3Ke Ha 3a0MBHYIO CBAl0 KBAaJIPaTHOTO CCUCHUS
6osee 600 kH 1 HabueHyo cBato 6onee 2500 kH 3nayeHne kodppuumreHTa v, ciaeayer NpUHAMATh PaBHbIM 1,4,

€CIIM HecyIasi CllocOOHOCTh CBaM ONpe/ieNieHa 10 pe3yIbTaTaM UCIIBITaHW CTaTHYeCKOi Harpy3koii, u 1,6, eciu
HecyIas CrocoOHOCTh CBau OIpejielieHa IPYTUMHU CiocobaMmu.

JUns CTUTOIIHBIX CBAHBIX TOJIEH JKECTKHX COOPYKEHHH C mpenenbHoil ocankoi 30 cm m Oomee (mpu 4mcie
cBaii Gosiee 100), ecin Hecymas ClOCOOHOCTb CBaH ONPEJIENIEHA 110 PE3YJIbTATaM CTATHYECKUX MCIBITAHUH, ¥) =

1.

IIpumevanus
1 B ckoOKax JiaHbl 3HAYEHHS Y, B Cydae, KOTJa HeCymas CoCOOHOCTh CBAH OMpEJIENEHA MO PE3yNIbTaTaM MOJEBBIX HCIBITAHHH

CTaTUYECKOM HAarpy3Koil Wil pacyeToM MO pe3yIbTaTaM CTaTUYECKOrO 30HIUPOBAHMS IPYHTOB.

2 Ilpu pacueTe cBail Bcex BUJOB KaK Ha BJaBIMBaIOIUeE, TAK U HA BBIICPTUBAIOLINE HATPY3KU IIPOJIOIBHOE YCHIIME, BOSHUKAOLIEE B
cBae OT pAacyeTHOIl Harpy3ku N, cilemyeT OIpeAeNsiTh C Y4eTOM COOCTBEHHOrO Beca CBau, HNPHHHUMAEeMOro ¢ Kod((HIueHTOM
HAJIC)KHOCTU I10 HArpy3Ke, yBEIUUUBAIOLIUM PACUETHOE yCUIIUE.

3 Ecnu pacuer cBaiHBIX (pyHIAMEHTOB IPOU3BOIUTCS C YUYETOM BETPOBBIX M KPAHOBBIX HArpy30K, TO BOCHPHHHMAEeMYyIO KpalHUMH
CBasIMM pacUeTHYIO Harpy3Ky AoIyckaeTcs noBsimars Ha 20 % (kxpoMe (yHIaMEHTOB ONOP JIMHUH JIEKTpOnepeiaun).

Ecnu cBam ¢yHmameHTa omopsl MOcTa B HAIIPaBICHHH JAEHCTBHS BHEIIHWX HArpy30K o0Opa3yioT OAWH WIIH
HECKOJIBKO PSIZIOB, TO NPH y4yeTe (COBMECTHOM WJIM Pa3/AeiIbHOM) HArpy30K OT TOPMOXKEHUS, JaBJICHUS BETpa,
b2 W HaBajla CyJOB, BOCIPHHMMAEMBIX HamOolee HarpyXKeHHOW CBaei, pacueTHYIO0 Harpy3Ky IOITyCKaeTcCs
noBeimate Ha 10 % mpu "ersipex cBasx B psaay U Ha 20 % mpu BockMH cBasgx u Oonee. [Ipu mpoMexxyTouHOM
YyyCJe CBal MPOLIEHT MOBBIIIEHUS PACYETHON HATPY3KH OMPEAEIISIIOT HHTEPIOJIALINEH.

7.1.12 PacuetHyro HarpysKy Ha cBato N, kH, cienyer ompenensaTh, paccMaTpuBas (yHIaMEHT KaKk pamMHYIO
KOHCTPYKIIHIO, BOCTIPHHUMAIOIIYIO BEPTUKAIBHBIC ¥ TOPU30HTAIBHBIE HATPY3KH U M3THOAIONINEe MOMEHTHI.

Jns GyHZaMEHTOB C BEPTHKAJIBHBIMU CBAasSMH PAacCUeTHYIO Harpy3Ky Ha CBAalO JIOITyCKaeTCs OMPENeNATh MO

dhopmyne
:&iM.\’yiM}?f’
no Xy XX (7.3)

N

rone N , - bacueTHas CKUMAIOLIas CHJIA, kH;
M, My - pacueTHbIE U3THOArOIINEe MOMEHTHI, KH-M, OTHOCUTEIHHO TJIABHBIX IICHTPAIBHBIX OCEH X W Y IJaHa

cBail B IJIOCKOCTH HOIOIIBBI POCTBEPKA;
n - YUCIJIO CBail B )yHIaMEHTE;
X;,y; - PACCTOSHHS OT IIABHBIX OCEH 0 OCH KaXK/10ii CBaH, M;

X,y - paccTOSIHHA OT IJIaBHBIX OCEH 70 OCH KaXKAOH cBau, Uil KOTOPOU BBIYUCISIOT pAaCUETHYIO HAarpy3Ky,
M.

7.1.13 T'opu30HTaIBHYIO HArpy3Ky, ACHCTBYIONIYI0 HAa (DYHAAMEHT C BEPTUKAJIBHBIMHU CBasMU OJMHAKOBOTO
MOTIEPEYHOI0 CEUEHHSI, JOMYCKAETCs IPUHUMATh PAaBHOMEPHO paclpeleIeHHON MKy BCEMH CBAsIMH.

7.1.14 llpoBepka yCTOWYMBOCTH CBaWHOrO (yHIaMEHTa W €ro OCHOBaHMSA IOJDKHA IPOM3BOAWUTHCA B
cootBercTBUH ¢ TpeboBanmaMu CHwull 2.02.01 ¢ ygeTom AeHCTBUS AOTIOIHUTENBHBIX TOPH30HTAIBHBIX PEaKInit
OT CBaii, MPWJIOKEHHBIX K CABUTAEMOM YaCTH IPYHTA.

7.1.15 CBau u cBaiiHble (pyHIAMEHTHI CIIEJlyeT PacCUUTHIBATH MO MPOYHOCTH MaTepuaia W TPOU3BOJMTH
MIPOBEPKY YCTOWYMBOCTH (DyHIAMEHTOB NpPH JCHCTBHM CHJI MOPO3HOTO ITyYeHHS, €CII OCHOBaHHE CIIOKEHO
MyYUHUCTHIMU TPYHTaMH.

7.1.16 Pacuer cBaii u cBaifHbIX (pyHIAMEHTOB 10 JehOpMaIUsIM CIIEeyeT MIPOU3BOIUTE UCXOISI U3 YCIOBUS

Ky Ssu, (7.4)

rIe s - COBMecCTHas aedopMamusi cBau, CBaWHOTO (pyHAaMeHTa M COOpY)XeHHA (ocajika, IepeMelleHHe,
OTHOCHTEJbHAsT Pa3HOCTh OCaJOK CBai, CBalHBIX (YHIAMEHTOB M T.IL.), OHpenelsieMas pacyeToM ¢
yuerom 7.1.4, 7.1.5, no noapazaeny 7.4 u npuioxenuto [;

s, - TPEAENbHOEC 3HAYCHWE COBMECTHOW Je(opMaliy OCHOBaHWsS CBaW, CBaiiHOrO (yHIaMeHTa |

CcoOpy>KeHus, ycraHaBiauBaemoe B coorBerctBuu co CHull 2.02.01, a ayia moctos - CHull 2.05.03.
7.2 PACYETHBIE METO/IbI OIIPEJEJIEHUSI HECYIIIEN CIIOCOBHOCTH CBAM

CBan-cToiKu
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7.2.1 Hecymyw cnocobnocts F, kH, 3a0uBHOI cBau, cBam-000JIOYKM, HAaOMBHOW W OypoOBOW CBaM,

OTNMPAIOIINXCSI Ha CKAJBbHBIN TPYHT, a TaKk)Ke 3a0MBHOM CBau, ONMUpArONICHCS Ha MaJOCKUMAEMBbId TPyHT (6.2),
CIIeZlyeT ONpeAeyiTh 1o Gopmye

F,=v,RA, (7.5)

rje Y, - Ko3(puuueHT ycnosuit paboTsl CBau B IPyHTE, IPHHUMACMbIIl paBHBIM 1;

R - pacueTHOe COIPOTHUBIICHHUE IPYHTA MO/ HIDKHUM KOHIIOM CBau-CTOUKH, Kl]a;

A - omaae ONMpaHus Ha TPYHT CBaw, M2, NpUHUMaeMas Ul CBail CIUIOLIHOTO CEYEHHUS U IMOJIBIX CBai C
3aKpHITEIM HIKHAM KOHIIOM paBHOW IUIOMIAIH IOTIEPEYHOTO CEYEHHs OpYyTTO, Ui CBail IOJIBIX
KPYIJIOrO CEYCHHUS! C OTKPBITHIM HIXKHUM KOHIIOM U CBali-00OJIOYEK - PAaBHOH IUIOIIAAX HOIEPEYHOIO
CEUCHHMsSI HETTO MPH OTCYTCTBHU 3aIllOJHEHHsI MX TOJIOCTH OETOHOM W PaBHOMW IUIOLIAIU TONEPEYHOTO
cedeHus OpyTTO IPH 3aIOTHEHUY STOH IOJIOCTH OETOHOM Ha BBICOTY HE MEHEE TPEX €€ THaMETPOB.

Pacuernoe compoTuBIeHNE IpyHTa R TI0]T HIDKHIM KOHIIOM CBaH-CTONKH CIEAyeT MPUHUMATD:

a) JUIsl BCeX BUJIOB 3a0MBHBIX CBaid, OMUPAIOLIUXCS Ha CKaJbHbIC U MaJIoC)KUMaeMble rpyHThI, R = 20000 kI1a;
0) 1 HaOWBHBIX M OYpPOBEIX CBail M CBaif-000JI0YEK, 3aIIOTHIEMBIX OCTOHOM H 3aIeIAaHHBIX B HEBBIBETPEIIbIH
CKaJbHEIN TpyHT (0€3 CTa0BIX MPOCIIoeK) He MeHee yeM Ha 0,5 M, - o dhopmyIe

R, (1
R=-0r| 4 415,
v, \d, (7.6)
rac ch - HOpMaTI/IBHOC 3HAYCHUC npez[ena HpO‘IHOCTI/I Ha OIJHOOCHOC CXKaTuc CKaJIbHOI'O rpyHTa B

BOJIOHACBIILIEHHOM COCTOsIHUM, KI1a;
Yo - K03((UIMEHT HaeKHOCTH 110 TPYHTY, IPHHUMAEMBIH paBHEIM 1,4;

l;, - pacuerHas riyOnHa 3aj1eiKu HAOUBHOI 1 OypOBOIi CBail M CBaH-000JI0YKH B CKAIIbHBIN TPYHT, M;
df - HapyXXHBI JMaMeTp 3alleJlaHHOW B CKaJbHBIM TPYHT 4YacTh HaOWBHOW W OypoBOW cBaii W cBau-

0001I0YKH, M; B) i CBaii-000JI0YEK, PaBHOMEPHO OIMMPAEMBIX Ha IOBEPXHOCTh HEBEIBETPEIIOTO
CKaJILHOTO TPYHTa, IPUKPBHITOTO CIIOEM HECKaJIBbHBIX HEPa3MbIBAEMbBIX I'PYHTOB TOJIIMHOW HE MEHee
TpeX IUAMETPOB CBAU-000JIOUKH, - TT0 hopMyIie

: (7.7)

rme R - TO ke, 9T0 U B hopmyne (7.6).

c,n’ Yg

IIpumeuanue -Ilpu HATMYNK B OCHOBAaHWH HAOMBHBIX, OYPOBBIX CBail M CBaii-000I0UEK BBIBETPETIBIX, a TAKKE PA3MATIaeMbIX
CKAJIBHBIX TPYHTOB HX MpEAeN MPOYHOCTH Ha OJHOOCHOE CXKATHE CIEAYET MPUHUMATH 110 Pe3yiIbTaTaM HCIBITAHUH MTaMIIaMH HIH 110
pe3yJibTaTaM HCIBITAaHUK CBail U CBaii-000JI0YEK CTATHYECKON HArpy3KOii.

Bucsiune 3a0MBHBIE H BIaBJINBaeMble CBaH BCeX BUAOB M CBaH-000JI0YKH, MOTPyKaeMble 0e3 BbIeMKH
rpyHTa

7.2.2 Hecymyio cmocobnocts F,, kH, Bucsueld 3a0uWBHOW ¥ BHAaBIMBAacMON CBaul W CBaHW-O0OJOYKH,
morpy>kaeMoil 0e3 BBHIEMKH TPpyHTa, pa0OTAIOMMX Ha CKUMAOIIYI0 HATPY3Ky, CIEAYET ONPEACATh KaK CyMMY
PaCUETHBIX COMPOTHUBICHUA TPYHTOB OCHOBAHUS ITOJ HIDKHUM KOHIIOM CBaW M Ha ¢ OOKOBOH MOBEPXHOCTH II0
dhopmyne

F =y (y pRA + uZyC/l.hl.), (7.8)

raey, - Kod(GQHUUMEHT yCaoBuid paboThl CBaU B TPYHTE, IPUHUMAEMBIH PaBHBIM 1;
R - pacueTHOE CONMPOTHBIICHHE TPYHTA II0/1 HIYKHUM KOHIIOM cBaw, kIla, mpuanmaemoe no Tabmume 7.1;

A - momaap ONMpPaHus HAa TPYHT CBaw, M2, IpUHUMAaeMasi 10 IUIOIIAAN OTIEPEYHOTr0 CEUSHHSI CBau OPYTTO
WIM TI0 TUIONIAIN TOMEPEYHOTO CeUeHHs KaMy(ISTHOTO YIIMPEHHS [0 €r0 HauOObIIeMy IHAMETPY,
WM TI0 TUTOIIAJH CBAaH-000I0UKH HETTO;

U - HApYXXHBIN IIEpUMETp MONEPEYHOI0 CEUCHHS CTBOJIA CBaH, M;

J; - pacuyeTtHoe CONPOTHBIICHHE [-TO CJOs TPYHTAa OCHOBaHMs Ha OOKOBOW moBepxHocTH csan, Klla,

MpUHUMAaeMoe 1o Tabnuie 7.2;

h; - TONMHA i-TO CIOSI IPYHTA, CONPHUKACAIOLIErOCs ¢ GOKOBOI OBEPXHOCTBIO CBaH, M;

Yerr Yo - KO3 (UIIMEHTHI YCIOBH pabOThl TPyHTa COOTBETCTBEHHO TOJ HMXKHUM KOHIIOM U Ha OOKOBOM

MMOBEPXHOCTH CBaM, YUUTHIBAIOIIKE BIMSHUAE CIIOCO0a MOrPYKEHHS CBaK HA PACUCTHBIE COMPOTHBIICHHSI
IpyHTa U IPUHUMAEMBbIe 1o Tabmuie 7.3.
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B dopmyne (7.8) cyMMupoBaTh CONPOTUBIICHUS TPYHTA CIEAYET MO BCEM CJIOSM IPpyHTa, POMICHHBIM CBaeH,
32 WCKIIOYCHUEM CIIy4aeB, KOTJIa IPOSKTOM IMPEeIyCMaTPUBACTCS IUIAHUPOBKA TEPPUTOPHUU CPE3KOH WU
BO3MOKEH pasMbIB TpyHTa. B 3THX ciydasx cieayeT CyMMHpPOBaTh CONPOTUBIICHUS BCEX CIOEB TPYHTA,
PAaCIIONIOKEHHBIX COOTBETCTBEHHO HIDKE YPOBHSI IUIAHMPOBKH (CpPe3KH) M JHA BOAOEMa IOCIE €0 MECTHOTO
pa3MBbIBa IPY PaCUETHOM ABOJIKE.

IIpumevanus

1. Hecyuryto criocoOHOCTh 3a0MBHBIX OyJIaBOBHJHBEIX CBail ciielyeT ompenelsits 1o ¢opmyie (7.8), mpu 3TOM 3a NMepHMeTp u Ha

y4acCcTKe CTBOJIa CICAYET NPUHUMATL NECPUMETP IOIMEPEYHOr0 CEUCHUS CTBOJIA CBaW, Ha y4aCTKE YIIUPCHUS - NEPUMETP MNONEPEUYHOIO
CCUYCHMS YIIUPEHUS. PacuetHoe COHpOTI/IBHeHI/Ief;. rpyHTa Ha 0OOKOBO TIOBEPXHOCTHU TAKUX CBaif Ha Y4aCTKE yIIMpEHUs, a B I€CKaxX U Ha

y4acCTKE CTBOJIA CICAYET MNPUHHUMATL TaKUM K€, KakK UId cBaii 6e3 YUIUPEHUA; B INIMHUCTBIX I'PyYHTaX CONPOTHUBIICHUE fl Ha Y4YaCTKe

CTBOJIA, PACIIOJIOKEHHOI'O BBIIIE YITUPEHUs], ClIeyeT IPUHUMATh PABHBIM HYILIO.
2. PacueTHble CONPOTHBIEHHS TPYHTOB R U f; B (hopmyie (7.8) st 1eccoBBIX TPYHTOB MpH [yOUHE MOrpykeHus cpail 6onee 5 M

cllelyeT IPUHUMATh 110 3HAYCHHSIM, yKa3aHHBIM B Tabiuuax 7.1 m 7.2 it rry6ounsl 5 M. Kpome Toro, Juis 9THX IpyHTOB B ciydae
BO3MOJKHOCTH WX 3aMavMBAHUs PAcUETHBIC CONPOTUBICHHA R W f, ykasammble B Tabnuuax 7.1 u 7.2, cieyeT NpHHUMATH TIPU

IOKa3areji€ TEKy4€CTH, COOTBETCTBYIOIIEM ITOJIHOMY BOJOHACBIIICHUIO I'PYHTA.

7.2.3 ns 3a0MBHBIX M BJABIMBAaeMBIX CBal, ONMPAIONIMXCS HIDKHIM KOHIIOM Ha PBIXJIbIE ITECKH WM Ha
DIIMHUCTBIC TPYHTBI € TOKasareneM Teky4ectu {; > 0,6, Hecyutyro criocobHocTs F y, KH, cienyer onpeaensts mno

pe3yabpTaTaM CTaTU4ECKUX UCIBITAHUN CBail.
7.2.4 Hecyuiyro crnocoOHOCTh MUpaMUAAIBLHOW, TpamnernennaibHOl U POMOOBUAHON CBal, MPOpE3aroluX
MecYaHble W TIUHUCTBIE TPYHTHI, F , KH, ¢ HakloHOM OOKOBBIX TpaHEi ip < 0,025 cnemyeT ompememnsaTh MO

dhopmyne
F =y [RA+Zhuf;+ uO,iipE,‘k,‘Cr)]a (7.9)

raey,., R, 4, hi,fl. - T0 %€, 9To 1 B hopmyne (7.8);
U; - HAPYIKHBIH EPUMET i-r0 CEUCHHSA CBaN, M;
Ug ; - CyMMa pa3MepPOB CTOPOH i-I'0 TIONEPEYHOI0 CEYEHMs CBaH, M, KOTOPbIE MMEIOT HAKJIOH K OCH CBaH;
ip - HaKJIOH OOKOBBIX T'paHEH CBau, TOIH CMHHUIIGL;
E; - Monysib neopManyuu Ciost IPyHTa, OKPYKarolero 60KOBYIO IOBEPXHOCTH cBau, Klla, onpenensempli o

pe3yibTaTaM KOMIIPECCHOHHBIX UCIIBITAHUH;
k; - Ko>(pGULMEHT, 3aBUCSIIMI OT BU/A TPYHTA ¥ IPUHAMAEMBIH 110 Tabiuue 7.4;

€, - peonormieckuit Ko3ppuumeHT, npuHnMaeMblii papHbM 0,8.
IIpumevanus
1 Ilpr poMOOBHAHBIX CBasiX CyMMHPOBAaHHE CONPOTHUBIICHUH IPyHTa Ha OOKOBOW NMOBEPXHOCTH YYACTKOB ¢ OOpaTHBIM HAaKJIOHOM B

¢dopmyiie (7.9) He TPOU3BOTUTCS.
2 Pacuer nupaMuianbHBIX CBail ¢ HAaKJIOHOM OOKOBBIX TIpaHei ip > 0,025 pomyckaeTcs HpPOU3BOJUTH B COOTBETCTBUU C

TpeOOBaHUSAMHU MPHWIOKEHUS E MPHU HAIMYUKM PE3yJIbTaTOB MPECCHOMETPHUYCCKUX HCIBITAHHIA, a MPH HX OTCYTCTBUH - 1O (opmylie
(7.9), npunumas 3Hayenue; pasueiM 0,025.

7.2.5 Hecymyro cmocobHocts F, , kH, BuCsidell 3a0MBHOM W BIAaBIMBAEMON CBaW M CBau-00OJIOYKH,
morpykaeMoii 0e3 BBIEMKH TpyHTa, Pa0OTAlOMMX Ha BEIIECPTUBAIONIYI0 HATPY3Ky, CIEAYET ONpPEACTSATH II0
¢bopmyne

F, =yuZy fh, (7.10)

THC U Y p S h; - 10 xe, uto u B popmyue (7.8);
Y, - K09(UUHUCHT yCIOBUii pabOThI CBau B IPyHTE (s CBaif, IIOrPYXKAaeMbIX B IPYHT Ha TyOHHY
menee 4 M, v, = 0,6, Ha riryGuny 4 M u Gonee v, = 0,8 - 1u1st BCEX 31aHUI U COOPYKCHUIL, KpOME

OIOp BO3AYIIHBIX JUHHUH JIIEKTPONEpeNadd, Uil KOTOPHIX KO3(PQHIMEHT NpUHUMAIOT B
COOTBETCTBUU C pazzaeioM 13).

IIpumeuanue - B dyHaameHTax omop MOCTOB He JOIycKaercsi paboTa cBail Ha BBIJEPrHBaHUE INPU JCHCTBUM OJHUX
[IOCTOSIHHBIX HAarpy3o0K.

Tabnuma 7.1
PacyeTHbIE CONMPOTUBIICHHSI 10]] HIJKHAM KOHIIOM 3a0HMBHBIX U BIIaBIMBAEMBbIX CBail U CBali-000JI0YEK,
Morpy’KaemMbix 0e3 BoleMKH IpyHTa, R, KIla
T'myOuna =
IIECKOB HEH MJI0THOCTH
U €CKOB CpE/IHE OTHOC
cpenHen
HIZKHETO KOHUA | 1hapeperhix KPYIHBIX - pen MEJKHX MBIJIEBATHIX -
cBau, M KPYIIHOCTH
[JIMHHUCTBHIX TPYHTOB MPH [IOKa3aTesie TeKy4eCTH /,, pABHOM
| | | [ [ |
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0 0.1 0.2 03 0.4 0.5 0.6
6600 3100 2000

3 7500 P 3000 2o o 1100 600
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35 15000 10000 %000 6000 4100 2250 1400

IIpumeuanus

1 Hax gepToii manspl 3Ha4eHUS R IS IECKOB, TIOJ 9Y€PTOH - /11l TIIMHUCTHIX TPYHTOB.

2 B tabmumax 7.1 u 7.2 rayOuHy HOTpY>KEHHS HIDKHETO KOHLA CBaW M CPEIHIOI TIyOMHY DPAacloNIOKEHHs CIIOsl TPYHTa IpU
IUTAHUPOBKE TEPPUTOPHUHU CPE3KOH, MOJICHINKOM, HAMBIBOM JI0 3 M ClieyeT MPHUHUMATH OT YPOBHSI IPUPOIHOrO penbeda, a mpH cpeske,
MOJICINKE, HaAMBIBE OT 3 710 10 M - OT YCJIOBHOM OTMETKH, PACIIONOKEHHOW COOTBETCTBEHHO Ha 3 M BBIIIE YPOBHS CPE3KH HJIM Ha 3 M
HWKE YPOBHS MOJICHINKH.

I'myOuHy morpy»eHusi HUKHETr0 KOHIIA CBal M CPEHIOK MIyOHHY PAcloNOKEHHS CJI0sl TPYHTa B BOJOEME CIIEIyeT MPHHUMATH OT
YPOBHS JTHA TIOCIIE OOIIEro pa3MbIBa PACUETHBIM TABOJIKOM, Ha 00JIOTaX - OT YPOBHs JHA 00JIOTA.

[Ipu HpOeKTHPOBAHUU IyTEHPOBOJOB Yepe3 BBHICMKH TIyOWHOH 10 6 M Ui CBaii, 3a0MBacMbIX MOJOTaMH 0Oe€3 MOJMbIBA WU
YCTPOICTBA JTHIEPHBIX CKBAXKUH, MIIyOUHY MOTPY)KEHHSI B TPYHT HM)KHETO KOHIIA CBau B Tabuuie 7.1 ciiefyeT NpUHAMATh OT YPOBHS
MPUPOHOTO penbeda B MecTe coopykeHus (pyHnamenra. J{as BrleMOK IiyOMHOHN Oosiee 6 M TyOUMHY MOTPYXKEHHS CBail CleayeT
MPUHAMATH KaK JJIs1 BEIEMOK TIIyOHHOI 6 M.

3 lnst IpOMEXKYTOYHBIX TIIYOWH MOTPYKEHUS CBal M NMPOMEKYTOYHBIX 3HAYEHMI MOKa3aTelNls TEKYYeCTH I; TJIMHHMCTBIX IPYHTOB

3Ha4enus R u f; B Tabnuuax 7.1 u 7.2 onpenensoT HHTEPMOIIAIUEH.

4 JInst IIIOTHBIX TECKOB, INIOTHOCTH KOTOPBIX ONpEesicHa MO JAaHHBIM CTaTHYECKOTro 30HIMPOBAHMS, 3HAUCHHA R 1o Tabmume 7.1
Ul cBail, MOTPY)KEHHBIX 0€3 MCIOJIb30BaHMS MOAMBIBA WM JUACPHBIX CKBAXHUH, clexyeT yBenumuuts Ha 100 %. IIpu onpenenennn
IUIOTHOCTU TPYHTA IO AAQHHBIM JAPYTMX BHJOB HHXCHEPHBIX HM3BICKAHMHA M OTCYTCTBHHM IJAHHBIX CTATHYECKOTO 30HIMPOBAHUS IS
IUTOTHBIX TTECKOB 3Ha4deHUs R mo Tabmune 7.1 cnenyer yBennuuTh Ha 60 %, HO He Oonee yeM 10 20000 kI]a.

5 3HaueHMs1 PAaCUETHBIX CONPOTUBIEHHH R 1o Tabmuie 7.1 IOIMycKaeTcsl UCHONb30BaTh NMPH YCIOBHH, €CIH 3aridyOJeHHE CBail B
Hepa3MbIBaeMbIi M HeCpe3aeMblil TPYHT COCTaBIIIET HE MCHEE, M:

4,0 - 111 MOCTOB U TUAPOTEXHUUECKUX COOPYKEHHI;

3,0 - A 30aHUM U IPOUUX COOPYKEHUI.

6 3HaUCHHS PACUCTHOTO COMPOTHUBICHHS R O/ HIXKHAM KOHIIOM 3a0MBHBIX cBaii ceuenueM 0,15 x 0,15 M 1 MeHee, UCIONTb3YEeMbIX
B KauecTBe (PyHIaMEHTOB MO BHYTPEHHUE MTEPETOPOAKH OJHOITaKHBIX IIPOU3BOJCTBEHHBIX 3[JaHUH, JOIyCKAaeTCs YBEINUUBATh Ha 20
%.

7 s cynecelt mpu 4mcIie IUIACTUYHOCTH [ S 4 n xoapdunmente nopucroctu e < 0,8 pacueTHBIE COMPOTUBIEHHS R U f; cnexyer

ONPEACIATh KaK IJId NbIJICBATHIX IIECKOB cpenHeﬁ IIJIOTHOCTH.
8 HJ’I?{ TJIIMHUCTBIX TPYHTOB, UMCIOIIUX CTECIEHb BJIAXKHOCTH B IPUPOJAHOM COCTOSHUU Sr < 0,8, TIOKa3aTeIb TEKYUYECTHU CIEAYET

BBIYUCIISATH JUIs BOJIOHACBIIICHHOTO I'pyHTa 10 Gopmyie (9.1).

Tabnuma 7.2
PacueTHble cOMpOTUBIICHHS HA OOKOBOW MOBEPXHOCTHU 3a0MBHBIX U BJIABIMBACMbIX CBail U cBali-0000uek, kl1a
I1ECKOB CpeJIHEeH IIOTHOCTH
Cpennsis niybuna | KPYIMHBIX H
PAacIon0XKEeHUs CII0s cpe;[Heﬁ MCJIKUX NIBUICBATBIX - - - - - -
TpyHTa, M KpyIHOCTH
TJIMHUCTBIX TPYHTOB MPH MOKa3aTee TeKy4ecT! /;, paBHOM
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

1 35 23 15 12 8 4 4 3 2

2 42 30 21 17 12 7 5 4 4

3 48 35 25 20 14 8 7 6 5

4 53 38 27 22 16 9 8 7 5

5 56 40 29 24 17 10 8 7 6

6 58 42 31 25 18 10 8 7 6

8 62 44 33 26 19 10 8 7 6

10 65 46 34 27 19 10 8 7 6

15 72 51 38 28 20 11 8 7 6

20 79 56 41 30 20 12 8 7 6

25 86 61 44 32 20 12 8 7 6

30 93 66 47 34 21 12 9 8 7

35 100 70 50 36 22 13 9 8 7

[Ipumeuanus
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1 Tlpu omnpeseneHMM PacueTHOTO CONPOTHBICHUS IPYHTa Ha GOKOBOH MOBEPXHOCTH CBall f; CIEIYET y4MTHIBATH TpeOOBaHH,

W3JI0KCHHBIC B MPUMeYaHusx 2, 3 u 8 k tabnuue 7.1.
2 Tlpu onpesie/ieHUH PacueTHbIX CONPOTUBJIEHUH FPYHTOB Ha GOKOBOIH MOBEPXHOCTH CBaH f; MIACTBI IPYHTOB CIEYET PACUJIEHATh

Ha OJIHOPOJIHBIE CJIOW TOJIIMHOM HEe Ooee 2 M.
3 3HaveHns PacYETHOTO COMPOTHUBIIEHHS INIOTHBIX MECKOB Ha GOKOBOH MOBEPXHOCTH CBail f; cnemyer yBenmumsath Ha 30 % mo

CPaBHEHHIO CO 3HAYCHHUSIMH, TPUBEACHHBIMU B Ta0JHIIE.

4 PacueTHBIC CONTPOTUBIEHHS CYIIECEH U CYTIIMHKOB ¢ KO3 GHUIHUEHTOM MOPHCTOCTH e < 0,5 1 ruH ¢ K03 PHUIHEHTOM TOPUCTOCTH
e < 0,6 ciexyer yBenmnuuBath Ha 15 % MO CpaBHEHHIO CO 3HAYEHHSMH, NPUBEACHHBIMHA B Tabnuie 7.2, MpU JIOOBIX 3HAYCHHAX
MOKAa3aTesl TEKY4eCTH.

Taoauma 7.3
Koaddunments! ycnosuii paboTs
. . rpyHTa IIpH pacueTe Hecylen
Croco0s! orpyskeHus 3a0HBHBIX H BJABINBAEMbIX CBall M CBai-000JI0UEK, ITOTPYKAEMBIX CIIOCOOHOCTH CBAl
0€3 BBIEMKH TPYHTA, U BUJIBI TPYHTOB 110/ HIDKHIM 12 BOKOBOM
KOHIIOM Y p TIOBEPXHOCTH Y,
1 INorpysxeHue CIUIOUIHBIX M IOJBIX C 3aKPBITHIM HHXKHHUM KOHIIOM CBall MEXaHWYE€CKUMHU 1,0 1,0
(TIOABECHBIMHU), TTAPOBO3YIIHEIMH ¥ AU3EIBHBIMHA MOJIOTAMU
2 Ilorpyxenue 3a0MBKOW M BJAaBIMBAHUEM B IIPEIBAPUTEILHO NMPOOYPEHHBIE JIHJCPHBIE
CKBAXMHBI C 3ariyOJeHHeM KOHIIOB CBalf He MeHee 1 M Hmke 320051 CKBaKHHBI TIPH €€
JHaMeTpe:
a) paBHOM CTOpPOHE KBaJIpaTHOI CBan 1,0 0,5
6) Ha 0,05 M MEHee CTOPOHBI KBaJpaTHON CBan 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBaApaTHON WM JUAaMETpa CBaW KPYIJIOTO CeYeHHUs (Uit 1,0 1,0
OTIOp JIMHUH AJIEKTPOIepeIayun)
3 [orpy»eHHe ¢ TOIMBIBOM B IT€CUaHbIC TPYHTHI IIPU YCIOBHHU TOOMBKHM CBall Ha MOCIEAHEM 1,0 0,9
JTare Morpy>xeHus 0e3 MpuMeHeH s MoAMBIBa Ha 1 M 1 Ooree
4 BuOponorpyxeHue cBaii-o0004eK, BUOPONOrpyKeHHE M BHOPOBIABIMBAHHE CBal B
TPYHTBI:
a) IeCKU CpeJHel IUIOTHOCTHU:
KpYIHBIE U CpeIHEH KPYITHOCTH 1,2 1,0
MeEJIKue 1,1 1,0
MbLJIEBATHIE 1,0 1,0
0) rMHKCTEIE ¢ TIOKa3aTeneM Tekyuectd /; = 0,5:
cynecu 0,9 0,9
CYTJIMHKH 0,8 0,9
TJITHHBI 0,7 0,9
B) INIMHUCTHIE C IOKA3aTeIeM TeKy4eCTH I < 0 1,0 1,0
5 Ilorpy:keHue MOIOTaMHt TOJIBIX KEI€300€TOHHBIX CBal C OTKPBITHIM HIXKHUM KOHIIOM:
a) pH JaMeTpe 1moJiocTu cBau MeHee 0,4 M 1,0 1,0
0) To *ke, ot 0,4 10 0,8 M 0,7 1,0
6 IlorpyxeHne TOOBIM CIIOCOOOM TONBIX CBAi KPYTJIOrO CEYEHHS C 3aKPHITHIM HIDKHHM
KOHILIOM Ha riry6uHy 10 M u Goisiee ¢ MOCIEYIONMM YCTPOWCTBOM B HIDKHEM KOHIIE CBai
KaMy(}IIETHOTO yHIMPEHNs B IECYaHBIX TPYHTaX CPEAHEN INIOTHOCTH M B TIIMHUCTBIX TPYHTaX
¢ mokazaresieM Tekydectd /; < 0,5 npu mameTpe yIMpeHus, paBHOM:
a) 1,0 M He3aBUCUMO OT YKa3aHHBIX BUJOB IPYHTa 0,9 1,0
6) 1,5 M B eckax u cymnecsix 0,8 1,0
B) 1,5 M B CyrJIMHKaX U IIIMHAX 0,7
7 Iorpy>xeHue BIaBIUBAHUEM CBaii: 1,1 1,0
a) B IIECKU CPEAHEH IIIOTHOCTU KPYIIHBIE, CpeIHEN KPYITHOCTU U MEIIKUE 1,1 0,8
0) B MECKH IbUICBATHIC 1,1 1,0
B) B [JIMHUCTBIE FPYHTHI C TIOKa3areneM tekydecru I; < 0,5 1,0 1,0
r) 1o xe, [; 20,5

Npumeuanue - Koapdurments v , u Yy 1O 103. 4 Juis TIMHUCTBIX TPYHTOB C moOKasarenem Tekydecrd 0,5 > [, > 0
OIIPEAETIAIOT UHTEPIOSILUEH.

TabOnuma 7.4
I'pyntsI Koapdpummenr £,
Ilecku u cynecu 0,5
CyTiMHKA 0,6
T'muner:
mipu [ = 18 0,7
mipu [ = 25 0,9

IIpumevanue - s rIMH ¢ YUCIOM IIacTUIHOCTH 18 < [ < 25 3nauenHus KOdQPUIMERTA k; ONIPEAENSIOT HHTEPTIONAMEH.

Bucsiune HaOMBHbBIE U 6yp0BLIe CBal U CBaH-OﬁOJ’lO‘lKH, 3anoJiHsIeMble 0eTOHOM

7.2.6 Hecymyio cnocobnocts F ,, kH, HaOuBHOI 1 OypoBOii cBail ¢ ymmpeHueM n 0e3 yIIMpeHHus, a Tarke
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CcBan-000JIOUKH, MOTPY’KaeMOi ¢ BBIEMKON TPYHTa W 3allOJIHAEMON O0eTOHOM, pabOTarOIIUX Ha CKUMAIOILYHO
HaTpy3Ky, CIEAYET OMPEACIATE o hopMyIe

F =7,y gRA + uSfh), (7.11)

rae vy, - Kod(HUUUCHT yCIOBHi pabOThl CBau; B Cilyyac ONMPAaHUs €€ HA IIIMHUCTHIC IPYHTBI CO CTCNICHBIO
BraxHocTH S, < 0,9 1 Ha neccoBbe IPYHTHI ¥, = 0,8, B OCTAIBHBIX CIy4YasX - Y, = 1;
Y.p - K0dhduuueHT ycnoBuii paboThl TPyHTa MOA HWXKHMM KOHLOM CBau; Y., = 1 BO BCex ciydasx, 3a

WCKITIOUEHUEM CBall ¢ KaMy(JIETHBIMH YITUPESHUSIMU B Oypo-UHBEKIIMOHHBIX cBail PUT (1o 6.5, 0), mis
KOTOPBIX 3TOT KOA(M(HUIMEHT CIIEAyeT MPUHUMATH paBHBIM 1,3, U cBail ¢ ymmpeHneM, 6ETOHUPYEMBIM
TNOJBOJHBIM CIIOCOOOM, JUISl KOTOPBIX Y,p = 0,9, @ Takke Onop BO3AYIIHBIX JIMHUHA 3JIEKTpOIEpeaaUH,

JUTS KOTOPBIX KO3 PHUIIMEHT MPUHUMAIOT B COOTBETCTBUH C pa3ieioMm 13;
R - pacdeTHOE CONPOTHBIEHUE TPyHTa MOJ HIKHHMM KOHIIOM cBaW, klla, mpuHumaemoe mo 7.2.7; nmis
HAaOWBHOM CBaW, U3rOTABIMBAEMOM 110 TEXHOJOTHH, YKa3aHHOMU B 6.4, a, 6 - o Tabaune 7.1;

A - momaas ONUpaHUs CBau, M2, MpUHAMAaeMasi paBHOM:
JUTs HaOWBHBIX M OYpOBBIX CBaii 6€3 YIIMPEHHUS - IUIOIIAIH [TOTIEPEUHOr0 CEUEHHsI CBau;
JUTT HAOWBHEIX W OYPOBBIX CBail C YIIMPEHHEM - IUIOIIAAH MOMEPEYHOT0 CEYCHUS YITUPEHHS B MECTE
HauOOJIBIIIETO €ro JUaMeTpa;
JUTS CBaii-000J104€eK, 3aMOIHAEMbIX OETOHOM, - TUIOIIA U TIONIEPEUYHOTO CEUSHUsI 000JI0UKH OpPYTTO;
u - IIepUMETp MOTEPEYHOT0 CEUSHHSI CTBOJIA CBAH, M;
Vo - Ko3(h(UIMEHT yCcIoBMH paboThl TPyHTa Ha OOKOBOM MOBEPXHOCTH CBau, 3aBUCALNIMH OT CHoco0a

00pa3oBaHus CKBaXXWHBI M yCIOBHI OETOHNPOBAHMS U MPUHUMAaEMBIii 1o Taduuie 7.5;
J; - pacdeTHoe CONPOTHBICHHC [-TO CJIOs TPyHTa Ha OOKOBOH nOBepxHOCTH cTBONA cBau, Klla,

MPUHAMAEMOe 10 Tadmure 7.2;

h; - T0 xe, uro u B popmye (7.8).

IIpumeuanus

1 ConpoTHBIIeHHE TECKOB Ha OOKOBOW MOBEPXHOCTH CBAM C YUIMPEHHEM CIIEIyeT YUUTHIBaTh HA YIaCTKE OT yPOBHS IUTAHUPOBKHU 0
YPOBHSI TEPECCUYCHHsI CTBOJA CBaW C IOBEPXHOCTHIO BOOOPa)KaEMOro0 KOHYCa, HMEIOIIEr0 B KavyeCTBE OOpa3ymollel JUHUIO,
Kacarolylocs MOBEPXHOCTU YIIMPEHHs MOJ YIJIOM /2 K OCH CBaH, TJIE @) - OCPEIHEHHOE (IO CIOSM) PACuYeTHOE 3HAUYCHHE yriia

BHYTPCHHETO TPCHUSI I'pyHTa, 3ajICTalOICro B IIpE€Ac/iaX YKa3aHHOI'O KOHYcCa. COHpOTI/IBJ'IeHI/Ie TJIMHUCTBIX T'PYHTOB JOITyCKacTCs
Y4YUTBIBATH 11O Bcel JUIMHE CTBOJIA.

2 TlepuMeTp HOMEPEUHOro CEYEHUs CTBOJIA U ISl OypO-MHBEKLIMOHHBIX CBall cielyeT NPUHUMATh PaBHBIM IEPUMETPY CKBAXKHHBI,
poOyprUBaeMOH NP UX U3rOTOBJICHHUH.

[Tnomans omupanns OyponHBeKIHOHHOHN cBan PUT crnemyer npuHUMATh MO MIJIOMIAAN MTOTIEPEYHOTO CEUSHHUS
YIIMPEHUs, a MEPUMETP IONEPEUHOI0 CEUEHMs CTBOJIA - UCXOJS U3 CPEIHETO 3HAUCHUS TUAMETpPOB djl. cBaw,

KOTOpBIE CIIEAYET ONpEeNersTh Mo 00beMy OSTOHHOW cMecH, M3pacXOJOBAaHHOW Ha 3aIOJIHEHHE j-TO Pa3psiIHO-
UMIYJIbCHOTO YUIMPEHHsI B i-M CJIO€ TpyHTa. 3ajaHHble B IpoekTe ymupeHus cBau PUT yrtounsior mpu
W3TOTOBJICHUH OIBITHBIX CBail B KOHKPETHBIX TPYHTOBBIX YCIOBHSIX.

Tabnuma 7.5
Kospduiment ycnosuit paboTe! caau vy, ’
CBau 1 cIIocoOBI X YCTPOHCTBA B
BIIECKaX | B CYIECSX |B CyIJIMHKax
TIIMHAX
1. HaOuBHbIe 110 6.4, @ ipy 3a0MBKE UHBEHTApHOU TPYObl ¢ HAKOHEUHHKOM 0,8 0,8 0,8 0,7
2. HaOuBHBIC BUOpOIITAMIIOBaHHBIC 0,9 0,9 0,9 0,9
3. BypoBbIe, B TOM YHCIIE C YIIUPEHUEM, OCTOHUPYEMBIC:
a) IpU OTCYICTBHMM BOJbl B CKBaXHHE (CyXUM cCIOCOOOM), a Takxke IpU 0,7 0,7 0,7 0,6
HCIIONB30BaHNH 00CaIHBIX HHBEHTAPHBIX TPYO
0) o1 BOZOM MJIH IOJ] TIIIMHUCTBIM PACTBOPOM 0,6 0,6 0,6 0,6
B) XECTKUMHU OCTOHHBIMU CMECSIMH, YKJIaJbIBACMBIMH C HMOMOLIBIO TITyOMHHON 0,8 0,8 0,8 0,7
BUOpanuu (Cyxum crocooom)
4. BypoHaOuBHble, IMOJbIC KpYyINble, YCTpauBaeMble HpPU OTCYTCTBUM BOABI B 0,8 0,8 0,8 0,7
CKBa)KUHE C IIOMOILbIO BUOpOCEpIeUHIKA
5. CBaun-000J109KH, IIOrPyKacMble BAOPHPOBAHUEM C BEIEMKOH IpyHTa 1,0 0,9 0,7 0,6
6. CBau-cToN0BI 0,7 0,7 0,7 0,6
7. BypoWHBEKIIMOHHBIC, HW3TOTOBISIEMBIC IIOJ 3aIlIUTOM OOCAamHBIX TPYO WIH 0,9 0,8 0,8 0,8
OCHTOHHUTOBOTO pacTBOpa ¢ onpeccoBkoi AaBiaenueM 200 - 400 kIla (2 - 4 atm)
8. Bypounbekunonnsie cBaun PUT 1,3 1,3 1,1 1,1

7.2.7 PacuetHoe conportusienue R, klla, rpyHTa Mo HUKHUM KOHLIOM CBau CleAyeT IPUHUMATh!

a) JUIsl KPYyITHOOOJIOMOYHBIX TPYHTOB C TIECUAHBIM 3aIIOJHUTENIEM U TIECKOB B OCHOBAaHMHM HAOWBHOU M OypOBOiA
CBaif ¢ ymmpeHueM u 0e3 yIMpeHuns, CBan-000I0YKH, OTPYKAaeMOH C MOJTHBIM YAaJeHHEeM TPyHTOBOTO Spa, -
mo dopmyne (7.12), a cBan-000JI0YKH, MTOTPYKAEMOH C COXPAHEHHUEM TPYHTOBOTO SiApa U3 YKa3aHHBIX TPYHTOB
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Ha BeIcoTy 0,5 M u Gounee, - o ¢popmyne (7.13):

R=0,750,(a;y" d + 0p04Y,h); (7.12)
R=oy(0,y"1d + ay0qy,h), (7.13)
rae o, Oy, O3, Oy - Oe3pasmepHble KOdQOUIMEHTHI, IPUHUMAEMBbIE 110 Tabnuue 7.6 B 3aBUCUMOCTH OT

pPAacuETHOr O 3HAYCHHUS yIJ1a BHYTPEHHErO TPEHUSI PyHTA OCHOBAHUS;

Y'| - PpacueTHOe 3HAYCHWE YJACIBHOIO Beca TPYHTA, kH/M?, B ocHoBaHum cBanm (npu

BOJOHACBIMICHHBIX T'PYHTaX ¢ y4€TOM B3BCIIIUBAIOMICTO I[CI‘/’ICTBI/ISI BOI[I)I);
Y, - OCpeiHEeHHOe (IO CIOSM) pPacyeTHOE 3HAYCHME YJIEIBHOIO BECa TIPYHTOB, kH/M3,

PACIONOKEHHBIX BBIIIE HIDKHETO KOHIA CBaW (IPU BOJOHACHIIICHHBIX TPYHTaX C Y4ETOM
B3BEIIIMBAIONIETO JACHCTBUS BOJIBI);

d - nmameTp, M, HaOUBHOW W OypoBOH CBail, muamMeTp ymUpeHus (IUisl CBau C YUITUPEHUEM),
CBau-000JIOUKM WJIM AMAaMETpP CKBaKUHBI UIS CBaU-CTOI0a, OMOHOJIMYEHHOTO B TIPYHTE
[IEMEHTHO-TICCUYAHBIM PACTBOPOM;

h - rmyOWHA 3aJOXKCHUS, M, HIDKHETO KOHIIA CBaW WIHM €€ YIIMPEHHS, OTCUUTHIBAEMas OT
MPUPOJHOTO penbeda WIM YPOBHS TUIAHMPOBKU (IIPH TUIAHUPOBKE CPE3KOM), IS OIOp
MOCTOB - OT JIHA BOJ[O€Ma ITOCIIe €T0 OOIIEero Pa3MbIBa MPH PACUCTHOM IIaBOJIKE;

0) A TIMHUCTHIX TPYHTOB B OCHOBAHMH - 110 TadmuIe 7.7.

IIpumevanus

1 Vkazanust 7.2.7 OTHOCSATCS K CllydasiM, Korjia oOecrednBaeTcs 3ariy0lieHue cBail B IPYHT, IPUHATHIA 32 OCHOBaHUE MX HIKHHX
KOHILIOB, HE MEHEE UeM Ha JuaMeTp CBau (WU YIIUPEHUS IS CBau C YIIUPEHUEM), HO HE MEHEE 4eM Ha 2 M.

2 3nauenust R, paccunrtanusle no Gopmyinam (7.12) u (7.13), He cnexyer NpUHUMATE BBIIIE 3HAUSHUH, IPUBEICHHBIX B Tabnune 7.1
JUTs 3a0MBHBIX CBail TOH K€ JUTMHBI U B TEX JKE€ IPYHTOBBIX YCIOBHSX.

Tabnuma 7.6
PacueTHble 3HaUeHHS yTIIa BHYTPEHHETO TPEHUS TPYHTA (|, TPajl.
KoappunmenTst
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
0, 18,6 248 32,8 45,5 64,0 87,6 127,0 185,0 260,0
0, TIpH //d, paBHOM:
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
7,5 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 Gonee 0,44 0,49 0,54 0,59 0,63 0,67 0,70 0,74 0,77
0, TIpH d, PABHOM, M:
0,8 u Mmenee 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
Mpumeuanue - [J[nsg NPOMEKYTOUHBIX 3HAUECHUH @, h/d u d 3HaveHus KOXPQUIMEHTOB O, O,, O, U 0O, ONPEACISIOT
HMHTEPIOJISILUCH.
Tabnuma 7.7
InyGuua Pacuetnoe conpotusienue R, klla, mox HIKHIM KOHIIOM HAOMBHBIX U OypPOBBIX CBaii C yIIMpPEHHEM H 0e3
3ATTOKCHHS YIIUPEHHUS U CBaii-000J104eK, MOrPpy)KaeMbIX C BBIEMKOW IPYHTA 1 3aIIOJIHAEMbIX OETOHOM, IPU IIIMHUCTHIX
HIOKHETO KOHIIA IpyHTax, 32 HCKIIOYEHHEM TIPOCAI0UYHBIX, C II0KAa3aTeJIeM TeKY4eCTH /,;, paBHBIM
cBan /i, 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 1000 850 750 600 500 450
10 1350 1200 1050 950 800 700 600
12 1550 1400 1250 1100 950 800 700
15 1800 1650 1500 1300 1100 1000 800
18 2100 1900 1700 1500 1300 1150 950
20 2300 2100 1900 1650 1450 1250 1050
30 3300 3000 2600 2300 2000 - -
40 4500 4000 3500 3000 2500 - -

I1 puMeyaHuC - ]:[.]'IS{ CBalHBIX (byH,HaMeHTOB Omop MOCTOB 3HA4YCHUS, IIPUBEICHHLIC B Ta6n1/1ue, CIIEYET:
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a) MOBBIIATE (MPU PACTIONOKEHUH ONOP B BOJIOEME) Ha BENUUUHY, paBHyto 1,5y /i, 1€y, - yaenbHblil Bec Bombl - 10 KH/M3; h, -

riiyOHMHA CJI0sI BOJBI B BOJOEME OT €€ YPOBHS MPU PacyeTHOM MAaBOJKE /IO YPOBHs JHA BOJOEMA, a MPU BO3MOXKHOCTU Pa3MbIBa - 110
YPOBHS [THa MOCIIE OOIIEr0 pa3MbIBa;

0) moHmKate npu Kodddunmente mopucroctd rpyHra e > 0,6, mpu 3ToM KO3()OUINEHT MOHIDKEHUS M CIEAyeT ONPEHEIATh
MHTEpHoysurei Mexay 3HadeHus MU m = 1,0 npu e = 0,6 um=0,6 npue = 1,1.

7.2.8 Pacuernoe comporusnenne R, klla, TpyHTa 1Moj HIDKHUM KOHIIOM CBaH-O0OJIOYKH, MOTpy’KaeMoi 0e3
yIAJCeHUsl TPYHTa WM C COXpPAaHEHHEM TPYHTOBOTO s/ipa BBICOTOIl HE MEHEe TpeX AUAaMETPOB OOOJOYKH Ha
TIOCIIEIHEM JTalle ee NMOTPYKeHHS W He 3al0THAeMON 0eTOHOM (IpH yCJIOBHH, YTO TPYHTOBOE SAPO 0Opa30BaHO
W3 TPYHTa, UMEIOIIET0 TE JK€ XapaKTePUCTHKH, YTO W TPYHT, IIPHHATHIN 32 OCHOBAaHHE KOHIIA CBaH-O0O0JIOYKH),
cienyeT mpuHUMAaTh o Tadmuie 7.1 ¢ Ko3QPUIMEHTOM yCIOBUN PadOTHl TPYHTA, YUWUTHIBAOIIMM CIIOCOO
MOTPY’KEHHUsI CBali-000JI0UYEK B COOTBETCTBHM C 1M03. 4 TaOmuibl 7.3, MPU 3TOM pacyETHOE COMPOTUBIICHUE B
YKa3aHHOM CITydae OTHOCHTCS K ITUTOIIa ! MOTIEPEYHOT0 CEYEHHUs CBaN-000JI04KH HETTO.

7.2.9 Hecymyro cnocobrocts £, , kH, HabuBHON n OypoBoil cBaii M CBaM-000JI0YKH, PabOTAIOMMX HA

BEIICPTUBAIONINE HATPY3KH, CIEAYET OMPEACIITh IO (hopMyIIe
Eogy = YUY iy (7.14)

rae vy, - TO ke 4TO U B popmyuie (7.10);
u, ycf,fl., h; - T0 xe uro u B popmyne (7.11).

BunroBblie cBaun

7.2.10 Hecymyro cnocobHocts F ,, kH, BUHTOBOM cBau auamerpoM jomactd d < 1,2 M u anuHoit [ < 10 M,

paboTaroleil Ha CKUMAFOIIYIO MM BBLICPTHBAIOIIYIO0 HATPY3KY, CIEAyeT onpeaensth no Gopmyne (7.15), a npu
nuameTpe ionacti d > 1,2 M u e cBau [ > 10 - TOJNBKO MO JaHHBIM UCTIBITAHUA BUHTOBOW CBau CTAaTHYECKOMN
Harpy3Kou:

F =y (e, + ayyh A+ uf(h - d)], (7.15)

rae y, - Kod(puuueHT ycnoBuii paboThl CBau, 3aBHCALUMI OT BUJA HArpy3kd, ICHCTBYIOLUCH Ha CBao, U

TPYHTOBBIX YCIIOBHI 1 OIpeiesIieMblii 1o Tadnume 7.8;
ay, a, - Oe3pazmepHble KO>()OHUUMEHTHI, NPUHUMaeMble 1O Tabmuue 7.9 B 3aBUCHMOCTH OT PacYETHOIO

3HAYCHHUs YIJia BHYTPEHHErO TPEHMs IPyHTa B pabouedl 30He @y (10A paboyell 30HOH MOHMMAETCHA

MPWJIETAIOIINH K JIOIACTH CJION TPYHTA TOJIIWHOMN, PaBHOH d);
€] - pacyeTHOE 3HaYeHME yJIeIBLHOrO CUEIEH s IpyHTa B paboueii 30ue, Klla;

Y1 - OCpPEJHEHHOE PACUETHOE 3HAUEHHE YJIENBHOIO Beca IPyHTOB, 3aJIEralOlIUX BhILIE JOMACTU CBau (IpU

BOJIOHACHIIICHHBIX TPYHTAX C yYETOM B3BELIMBAIOLIETO ACHCTBHs BOabI), KH/M;
hy - riyOuHAa 3ajeraHus JIONacTH CBau OT MPUPOIHOro penbeda, a Npy IIAHUPOBKE TEPPUTOPHU CPE3KOH -

OT YPOBHS IUIAHUPOBKH, M;

A - TIpoeKuus IUIOIMIAIH JIOACTH, M2, cunTas 1o Hapy’>KHOMY AMaMeTpy, MpH paboTe BUHTOBOW CBau Ha
C)KMMAIOIIYIO Harpy3Ky, U IPOEKIHs padoyel MIomaay J0NacTy, T.6. 32 BEIUETOM IUIOLIAAN CEUCHHS
CTBOJIA, IPY pabOTEe BUHTOBOM CBAaW HA BEIICPTUBAIONIYIO HATPY3KY;

U - IEPUMETP IONEPEUHOI'0 CEUEHHUs CTBOJIAa CBau, M;

J; - pacueTHOe CONpOTHBJICHWE TIPyHTa HAa OOKOBOW MOBEPXHOCTH CTBOJIA BUHTOBOH cBau, Klla,

npuHUMaeMoe mo Tabnuie 7.2 (OCpeJHEHHOE 3HaueHHe JJIA BCEX CJOCB B Tpeenax TITyOWHBI
MOTPYI)KEHUS CBaK);

h - amWHA CTBOJNA CBaW, MOTPYKEHHOU B TPYHT, M;

d - mMaMeTp JIOIacTH CBaw, M.

IIpumevanus

1 Ipu onpeneneHun Hecyled CiOCOOHOCTH BUHTOBBIX CBail MpU NCHCTBUU BIABIHBAIOIINX HAIPY30K XapaKTEPUCTUKU FPYHTOB B
TabmuIe 7.9 OTHOCSTCS K TPYHTaM, 3aJIeralolinM 0/I JOMaCThio, a IPU paboTe Ha BBIACPTUBAIOIINE HATPY3KH - HAJI JIONACTHIO CBaH.

2 I'myOuHa 3a10’KEHUS JIONACTH OT YPOBHS IUIAHUPOBKH JOJDKHA OBITH HE MEHee Sd NpH ITIMHUCTHIX TPYHTaX W HE MeHee 6d - mpu
neckax (Tae d - nuameTp JonacTu).

Tabauma 7.8
Kos(pduiment ycnosuii paboTbl BAHTOBBIX CBai Y, TIpu
I'pysTsI Harpyskax
COKUMAIOIINX BBLICPrUBAOIIUX 3HAKOICPEMEHHBIX
1. I'nuebI 1 CyrauHKT:
a) TBep/ible, IOIyTBEP/bIC U TYrOILIACTUYHBIC 0,8 0,7 0,7
0) MATKOILUIACTUYHbBIC 0,8 0,7 0,6
B) TEKy4eIUIaCTHYHbIE 0,7 0,6 0,4
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2. Ilecku u cynecu:
a) IIECKU MaJIOBJIAXKHbIE U CYIIECU TBEpbIE 0,8 0,7 0,5
0) MecKy BIIaXKHBIE M CYNECH IIACTHYHbIS 0,7 0,6 0,4
B) IIECKU BOJOHACBHIILICHHBIC U CYIECU TEKY4Ue 0,6 0,5 0,3
Tab6numa 7.9
Pacuernoe 3Hauenue yria KooddurpenTsl Pacuernoe 3nauenue yria KooddurpenTsl
BHYTPEHHETO TPEHHUS TPYHTA B BHYTPEHHETO TPEHHUS TPYHTA B
paboueii 30He @, rpaj. o ) paboueii 30He @, Tpaz. 0y )
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 22,5
20 12,1 5,5 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

Bypo3aBannBaeMue CBamn

7.2.11 Hecymyro ciocobHOCTE Oypo3aBHHUYMBaEMOii cBau F ,, kKH, criemyer onpenensts mmo ¢popmyiie
F =v.(y pRA + uZnyfl.hl.), (7.16)

raey, - Kod(GQHUUMeHT ycaoBuii paboThl CBau B TPYHTE, IPUHUMAEMBIH PaBHBIM 1;

R - pacueTHOe COTMPOTHBIIEHWE TPYHTA TIOJ HIKHHUM KOHI[OM CBad, klla, ompenesnseMoe 1o (opmyiie
(7.17);

A - WIOLAb [ONEPEYHOro CeYSH s CTBONIA CBaM, GPYTTO, M2;

U - TIEpUMETP TIOTIEPEYHOTO CEUEHHS CTBOJIA CBAH, M;

f; - pacueTHOe CONPOTHBJIEHHE i-rO CIOS IPyHTa OCHOBaHMsA Ha OOKOBOH moBepxHOCTH cBau, Klla,

MpUHUMAaeMoe 1o Tabnuie 7.2;
h ; - TOJIIMHA i-TO CIIOA TPYHTA, CONPHKACAIOLIETOCs C OOKOBOIT TOBEPXHOCTHIO CBAH, M;

Y.g - KOOQUIMEHT yCaoBUi pabOThl IPYHTA 110/] HIKHUM KOHLIOM CBaH, IPMHMMaeMblii paBHbIM 0,8;
Vor - K03((UIMEHT ycIOBUI pabOTH TPyHTa Ha OOKOBOH HOBEPXHOCTH CBau, MPHHUMAaEMbIi paBHBIM 1,1
IpU MOTPYKEHUU CBaU C MOBEPXHOCTH I'PYHTa B HEHApPYIIEHHBIA IPYHTOBBIA MaccuB; paBHbIM 0,8 -
NP TIOTPY>KEHNH CBAM B Pa3phIXJICHHBIN MPEIBapUTEIbHEIM OypeHHEM TPYHTOBBIM MacCHB M PaBHBIM
0,6 - mpu MOTrpy>KeHUHU CBau B JIUJIEPHYIO CKBRXKHUHY.
PacueTHOE CONPOTHUBIIEHNE IPYHTA MO/ HUKHUM KOHLIOM OypO3aBUHUMBAEMOW CBau CJIEAYET OMNPENeNATh MO
¢bopmyne
R=a,c; to,yh, (7.17)

IIe o, 0, - O0e3pasMepHbie KOA(PDUIIMEHTHI, TPUHUMAEMBIE 10 Ta0IHIlE 7.9 B 3aBUCHMOCTH OT pacYETHOTO yriia
1° 72 >
BHYTPCHHETO TPSHHUsI TPYHTa (), OCHOBAHUS CBau;

€] - PacyYEeTHOE 3HAYECHHUE YJIETBHOTO CIEIUICHUs TPYHTa OCHOBAHHUS CBaM, Klla;
Y; - OCPEIHCHHOE PAaCYeTHOE 3HAYCHHE Y/ENBHOIO Beca IPYHTOB, kH/M>, 3a11eraromux Bbille HIKHETO

KOHIIA cBay (IIPH BOJIOHACHIIIEHHBIX TPYHTaX C yYeTOM B3BEIINBAIOIIETO ASHCTBHS BOIBI);
h - rmyOuHA TOTPYKEHUS CBaH, M.
7.2.12 TonmuHa CTEHKH OypO3aBHHYMBAEMBIX CBail OJDKHA TPOBEPSTHCS PacyeToM Ha MPOYHOCTh MPH
nepenade Ha TPyOy MaKCHMAaJBHOTO KPYTSIIEr0o MOMEHTA, Pa3BHBAEMOI0 MEXAaHH3MOM, HCIOJB3YyEMbIM IS
HOTPY>KEHUS CBAM.

Yder oTpunaTeIbHBIX (HETaTHBHBIX) CHJI TPEHHS TPYHTA HA GOKOBOI MOBEPXHOCTH CBAaii

7.2.13 OtpunatenbHble (HETaTHBHBIC) CHJIBI TPEHHS, BO3ZHHKAIONIME HA OOKOBOIM MOBEPXHOCTH CBail HpH
ocajIKe OKOJIOCBAafHOTO IPYHTa U HalpaBlICHHbIE BEPTUKAIbHO BHU3, CIIEAYET YUUTHIBATh B CIIydasX:
MJIAaHUPOBKU TEPPUTOPHUH MOJCHINKON ToMIuHOM Oosee 1,0 m;

3arpy3KH ToJia CKJIaJIOB MOJIe3HOM Harpy3koi 6omee 20 kH/M2;

3arpy3KH I0J1a OKoJIO ()yHIZaMEeHTOB MOJIE3HON Harpy3Koi oT obopyznoBanus 6oiee 100 kH/M?;

yBenuueHus! 3(GGEKTUBHBIX HANpsHKEHUH B TPYyHTE 3a CUET CHATHS B3BCIIMBAIOLIETO ACHCTBHS BOABI IIPU
HOHIXEHUU YPOBHS [IOA3EMHBIX BOT;

HE3aBEePIICHHONW KOHCOJIHIANH IPYHTOB COBPEMEHHBIX M TEXHOT€HHBIX OTJIOKCHHUH;

YIUIOTHEHHS HECBSI3HBIX IPYHTOB IIPH ANHAMUYECKUX BO3ACHCTBUAX;

HPOCAJKU IPYHTOB IIPH 3aMaUNBaHUH;

MIPU CTPOUTENIECTBE HOBOTO 3AaHUS BOJIU3H CYIIECTBYIOIINX.

WWW.STROYTENDERS.RU



CII 50-102-2003 Crp. 20 u3 75

IIpumeyanue - YdeT OTpHLATENBHBIX CHJI TPEHUS, BO3HUKAIOUIMX B IPOCATOYHBIX TPYHTaX, CIEAYeT IMPOM3BOIUTH B
COOTBETCTBHUH C TpeOOBaHUSIMH pazjena 9.

7.2.14 OTpuniaTeNbHbIe CHIBI TPEHHUS YUYUTHIBAIOT 10 TNIyOUHBI, HA KOTOPO# 3HaYeHHE 0CaJKHh OKOJIOCBAHHOTO
IPYHTa TIOCJIE BO3BEACHUS W 3arpy3Kd CBailHOro ()yHIaMEHTa IMPEBBIIIACT ITOJIOBHHY HPEAEIbHOIO 3HAYCHUS
ocaaku GyHnamenra. PacueTHble CONPOTHBICHUS IPYHTA f; IPUHUMAIOT 110 Tabnuue 7.2 CO 3HAKOM «MHHYC», &

it Topda, nia, canpornens - munyc 5 klla.

Ecnu B mpenenax [UIMHBI TOTPY’KEHHOI YacTH CBaW 3aJIeTal0T HAIUIACTOBAaHUS Topda TommunHoi O6osee 30 cM
U BO3MOXHA IIJIAHUPOBKA TEPPUTOPUM IOJCHIIKOW MM HHAs €€ 3arpy3ka, SKBUBAJICHTHAS IOJACHINKE, TO
pacyeTHoOe CONPOTHBJICHUE IPYHTA f,, PACIOIOKCHHOIO BBILIC MOJOLIBBI HAMHM3LICTO (B MpPEAesax JJIHHBI

MOTPY>KEHHOM YacTH cBau) cyios Topda, cleayeT NPUHUMATh:

a) MpU MOJCHIIKAX BBICOTOW MEHee 2 M Uil I'PYHTOBOH MOZCHIIKH M CIOCB TOpda - paBHBIM HYJIO, JUISI
MHUHEPAIbHBIX HEHACBHIITHBIX TPYHTOB MPUPOIHOTO CI0XKEHHS - TOJIOKHUTENBHBIM 3HAUEHHAM 110 Tabmmie 7.2;

0) mpu MOACHINKAax BBICOTOW OT 2 10 5 M JUIA TPYHTOB, BKIIOYAs ITOJACHINKY, - paBHbIM 0,4 3HaueHWH,
YKa3aHHBIX B Ta0JIUIIE 7.2, HO CO 3HAKOM «MHUHYC», a s Topda - munyc S klla (oTpuIaTensHble CUIIbl TPCHUSA);

B) IIPH MOJCKINKAX BBICOTON Oojiee 5 M JJIsl TPYHTOB, BKIIIOUAs MOJICHINKY, - PABHBIM 3HAYCHUSAM, YKA3aHHBIM
B TabnuIe 7.2, HO CO 3HAKOM «MHHYC», a Ui Topda - MuHyc 5 klla.

B npenenax HuxKHEN 4acTu cBail, rlie ocajika OKOJIOCBAHHOTO I'PyHTA MOCJE BO3BEACHUS U 3arpy3KH CBAHHOTO
(¢yHIaMeHTa MEHee TIIONOBUHBI TNPEACTBHOIO 3HAYEHHUS OCAaJKM CBaifHOro (yHIaMEHTa, pacyeTHhIC
CONPOTHBJICHHUS TPYHTA f; CII€YyeT NPMHUMATD TIOJOKHUTEIbHBIMK 110 Tabiuue 7.2, a Juis Topda, uia, canporess

- paBHbIMHU 5 Kl]a.

7.2.15 B ciaydae koraa KOHCOJMUAALUS IPYHTA OT MOJACHINKH WX NPUTPY3KH TEPPUTOPUHM K MOMEHTY Hadasa
BO3BEJICHUS HAJI3EMHON 4YacTW 3JaHUN WU COOPYXKEHHWH (BKJIOYas CBAliHBIA POCTBEPK) 3aBEPIINIACH HIIN
BO3MO)KHOE 3HA4YEHUE OCaJAKM TPYHTa, OKpPYKAaIOIEro CBaM, IOCIE YKa3aHHOIO MOMEHTa B pe3yJibTare
OCTaTOYHOH KOHCONHMJIAIMM He OyAeT NpeBBIIAaTh IOJNOBHHBI IIPENENFHOTO 3HAYeHHWS OCagKd It
MIPOEKTUPYEMOTO 3AaHUS MM COOPYIKEHHS, COITPOTHUBIIEHHE TPYHTa Ha OOKOBOI ITOBEPXHOCTH CBaM JOIyCKAeTCs
MPUHUMATH MOJIOKUTENBHBIM BHE 3aBUCHMOCTH OT HalM4Ms WIM OTCYTCTBHA INpociioek Topda. s mpocnoex
Topda 3HaueHue f;, cienyer npuHuMarh pasubiv 5 kl1a.

Ecnu u3BecTHBI 3HAYCHHUST KOAPGHUITUEHTOB KOHCOIUAAMKN U MOIYJs NedopManun Topdos, 3aieraroniux B
mpeaenax JIUHBI MOTPYKEHHOW YacTH CBaW, W BO3MOXKHO OIPENEICHHE 3HAYCHUS OCAIKH OCHOBAaHUS OT
BO3JICHCTBUS TPUTPY3KU TEPPUTOPHH JUISA KKIOTO CIIOSI TPYHTA, TO MIPH ONPEACTICHUN HECYIIed CriocoOHOCTH
CBau JIOIYCKACTCsl YUUTBHIBATH CHIIbI COMPOTUBJICHUS IPYHTA C OTPHUIATCIbHBIM 3HAKOM (OTPHUIIATEIBHBIC CHIIBI
TPEHHUs) HE OT YPOBHS MOAOIIBBI HUYKHETO ¢JI0s1 Topda, a HaYMHAsE OT BEPXHETO YPOBHS CIIOSI TPYHTA, 3HAYCHUE
JOTTOTHUTEIBHOHN OCaIKi KOTOPOTO OT MPHUTPY3KH TEPPUTOPUH (ONpEACTICHHON HAUMHAS C MOMEHTA Tepeavyn Ha
CBal0 PaCUETHOM HArpy3KH) COCTABJIICT MOJOBUHY IPEACIBLHOTO 3HAYCHUS OCAIKH IS IIPOCKTHPYEMOTO 31aHuUs
HJTH COOPYIKEHHSL.

7.3 ONPEJAEJEHUE HECYIIEH CIIOCOBHOCTH CB‘AI?'I IO PE3YJBTATAM IOJIEBBIX
HNCCJIEJOBAHUUA

7.3.1 Hecymias criocoOHOCTH CBail B IOJICBBIX YCIOBHAX MOXET OBITh OTpeiesieHa CIeTyIONMMI METOAaMU:
CTaTUYECKUMH MCTIBITAHUSIMHU CBail, TMHAMUYECKUMHU HUCIBITAHUSIMU CBai, UCIBITAHUSIMHU TPYHTOB ITAJIOHHON
CBael, UCIIBITAHUSAMU CBali-30H/I0B, UCIIBITAHUSIMU IPYHTOB CTaTUYECKUM 30HAUPOBAHUEM.

IIpumevanue - Jlnsg 3a0MBHBIX BUCSUMX CBal JUTMHOMN Oosiee 12 M BMECTO MCIIBITAHUH TPYHTOB 3TAJTOHHOM CBaeh JOMYyCKaeTCst
MPOU3BOJIUTh HCIIBITAHUS CBaci-30HIAOM JaMaMeTpoM 127 MM, KOHCTPYKIMS KOTOpPOH OOECIeYMBaeT pas[elibHbIC W3MEPEHHS
COIIPOTHUBIICHUS TPYHTA I10]] HIPKHUM KOHIIOM M Ha yJacTKe O0KOBOIT OBEPXHOCTH (My(Te TPECHUS).

7.3.2 VcnpiTaHus CBail CTATUYECKON M JUHAMHYECKOW HArpy3KaMd W MCIBITaHWs TPYHTOB TAJOHHOHW cBaei
clleyeT mpon3BOIUTh, cobmronas TpedoBannsa 'OCT 5686, a ncnpITaHUs TPYHTOB CTaTHYECKUM 30HAMPOBAHHEM
- 'OCT 19912. VcnplTaHus TPYHTOB CBaci-30HAOM cIeAyeT MPOM3BOANUTH B COOTBETCTBHH C TPEOOBaHMSAMHU
T'OCT 5686 npuMEHUTENBHO K ATAIOHHOH cBae Tuma I1.

OO6BeM MoJIeBbIX HUCIIBITAHUIN PEKOMEHAYETCS IPUHUMATh B COOTBETCTBUH C IPUIIOKEHUEM B.

7.3.3 Hecymyro criocobHoCTh F ,, KH, cBaii o pe3ynbTaTaM WX UCHBITAHUN BAABIUBAIONICH, BBIICPTHBAOIICH

W TOPM3OHTAJIBHOW CTaTHYECKHMMHM Harpy3KaMH W IO pe3yiabTaTaM WX JUHAMHYECKHX HCIBITAHUH CcIexyeT
OTIpENeNATh 10 GopMyIe

F,= YcFu,n/yg’ (7.18)
re v, - KOOQQUIMEHT ycrnoBuii paboThl CBau; B CIly4ac BAABIMBAIOLIMX WX FOPU3OHTAIBHBIX HAIPY30K Y, = 1;
B CIly4ae BbIACPrUBAIOLIMX HATPY30K Y, IPHHUMAIOT 110 7.2.5;

F, , - HOpMaTHBHOC 3HAYCHUE IIPE/IEIIBHOIO CONPOTHBICHNS cBau, KH, ornpernernsiemoe B cooteTcTBHY € 7.3.4
-7.3.7;
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Vg - KO3 (HUIIMEHT HaIKHOCTHU TI0 TPYHTY, IPUHUMAEMBIH 10 yKa3zaHusM 7.3.4.

11 pumMedyaHnue - Pe3yJII)TaTI>I CTATUYECKUX WUCIBITAHUI CBail Ha TOPU30OHTAJIbHBIC HArpy3KW MOI'yT OBITH UCIOJIb30BaHBI JUIs
HENOCPEACTBEHHOI'0 ONPEIACICHUA pac'{eTHOﬁ Harpysku, Z[OHyCKaeMOﬁ Ha cCBaro, €CJM YCJI0BUsA HCTIBITAHUIA COOTBETCTBYIOT
Z[eﬁCTBHTeJ'II;HBIM YyCJIOBUSIM pa60TI>I CBau B Q)yHuaMeHTe 3/1aHUS UIIA COOPYIKCHUS.

7.3.4 B cnydae eciu 4MCIO CBail, UCIBITAHHBIX B OJUHAKOBBIX I'PYHTOBBIX YCJIOBUSIX, COCTaBJISIET MEHEE
[IECTH, HOPMATUBHOE 3HAUEHHWE TNPEJCIBHOIO COMPOTHUBIEHUS cBau B Qopmyne (7.18) creayer mpUHUMATH
PaBHBIM HAMMEHBLIEMY NPEACIBHOMY CONPOTHBICHHIO, IIOJIy4CHHOMY M3 PE3y]bTaToOB MCIBITAHUH, T.e. F, , =

F

u,min>
B cnyqae €CJIN YUCJIIO CBafI, HUCIIBITAHHBIX B OJMHAKOBBIX yCHOBI/IHX, COCTAaBJIACT ICCTh U 60J'ICC, Fun nu ’Yg

a K03 PUITMEHT HAJIC)KHOCTH 110 TPYHTY Y o= 1.

CIIEZyeT ONpEeeNsITh Ha OCHOBAHWH PE3yJIbTATOB CTATHCTHYECKOH 0OpabOTKM YacTHBIX 3HAYEHHH IpelerbHBIX
CONPOTHUBIICHUH CBall F, MOJNYYCHHBIX 110 JAHHBIM UCHbITAHUH, PYKOBOACTBYsICH TpeboBanusmu I'OCT 20522

MPUMEHUTETHHO K METOAMKE, IPUBEICHHON B HEM JIJIS OTIPEIeIICHIsI BDEMEHHOTO CONPOTUBIICHUS IPY 3HAUCHUU
JnoBepuTenbHONH BeposTHocTH o = 0,95. Ilpu »TOM g ompeseNneHuss YacTHBIX 3HAYeHWH MNpeaerbHbIX
COTIPOTHUBJICHUN CIIEJlyeT PYKOBOJCTBOBaThCS TpeboBaHusMu 7.3.5 mnpu BraBnuBatomux, 7.3.6 - mpu
BEIICPTUBAIONINX U TOPU30HTAIBHBIX HArpy3kax u 7.3.7 - mpHu AMHAMUYECKUX UCTIBITAHUSX.

7.3.5 Eciu Harpy3ka npu CTaTHYECKOM HCIBITAHMM CBail Ha BIAaBIMBAaHHE JIOBEACHA [0 HArpy3KH,
BBI3BIBAIOIIEH HEMpPEphIBHOE BO3pAcTaHHUE HUX OCaIKHU § 0e3 yBenudeHwsl Harpy3ku (mpu s < 20 MM), TO 3Ty
Harpy3Ky NPUHAMAIOT 32 YACTHOE 3HAYECHHE TIPE/IENBHOTO CONPOTHBIICHHUS F) HCIIBITHIBAEMOI CBaU.

Bo Bcex ocTanpHBIX ciydasx i (pyHIaMEHTOB 3JaHUIA U COOPYKEHUN (KpOME MOCTOB M THAPOTEXHUYECKUX
COOPYKCHMH) 32 YaCTHOE 3HAYEHHE MPEJIEIBHOrO CONPOTHBICHUS CBau F) BIABIMBAIOLICH HArpysKe Cleayer

MPUHAMATh Harpy3Ky, IOJ BO3JCHCTBUEM KOTOPOM HCIBIThIBaEMas CBasl MOJYYUT OCaJKy, PaBHYIO § M
ompenesieMyto o popmyie

=S p (7.19)

A€ S,y - TPECIbHOE 3HAYCHHE CPEHEH OCaakH (PYHIAMEHTA MPOSKTHPYEMOTrO 3IaHHS MM COOPYKCHHS,

ycranaBnuaemoe o CHull 2.02.01;
{ - xosddunmeHT mepexoma OT MpenebHOTO 3HAYCHHMS CpedHed ocaaku (QyHIaMeHTa 37aHUs WIH

COOpPY)KEHHS S, ,,, K OCaAKe CBaH, IONYYCHHOH MPU CTATUYECKUX HCIBITAHUAX C YCIOBHOM
b

crabunuzanuei (3aTyXxaHueM) OCaaKu.

3Hauenue kodddunmenta { cieayer npuHuMaTh paBHbIM 0,2 B CiTydasx, KOTJa UCIIBITAHUE CBAil IPOU3BOIAT
TIpH YCIIOBHOH cTabmnm3anuu, paBHo# 0,1 MM 3a 1 4, eclii 1Ol UX HIKHIMH KOHI[AMH 3QJIETalOT IMeCYAHbIC TITH
TJIMHUCTBIC TPYHTH C KOHCUCTCHIMEH OT TBEPAOU 0 TYTOIIACTUYHOM, a Takxke 3a 2 4, eCIH IOJ UX HIKHUMHU
KOHIIAMH 3aJICTAlOT TJIMHUCTBIE TPYHTHl OT MATKOIUIACTUYHOM OO0 TeKy4yeil KOHCHUCTCHLUMH. 3HAadYeHUE
KodpdunmeHTa { MOMyCcKaeTcss yTOUHATh 10 pe3yabTaTaM HAONIOICHIA 32 OcagKaMy 3IaHUM, MTOCTPOCHHBIX Ha
CBalHBIX (DyHIAMEHTaX B aHAIOTUYHBIX TPYHTOBBIX YCIOBUSIX.

Ecnmu ocaaka, ompenenenHas mno ¢opmyne (7.19), okaxkercs O6oiee 40 MM, TO 3a 4YacTHOE 3HauYeHHUE
TIPE/EIBHOTO CONPOTHBIEHUS CBau F, CIIelyeT IPMHUMATh HArpy3Ky, COOTBETCTBYIOLIYIO s = 40 MM.

JI71s MOCTOB M THAPOTEXHUYICCKUX COOPYIKCHUM 32 MPEACIBHOE CONPOTHBICHUE CBaK [, NPH BAABIHBAIOLINX

Harpy3kax CliefyeT IPUHUMATh HAarpy3Ky Ha OJHY CTYNEHb MEHEE Harpy3KH, IPH KOTOPOU BBI3BIBAIOTCS:

a) TpUpalIeHHe OCaJKW 3a OJHY CTYyNEHb 3arpykeHus (mpu oOmieM 3HadeHWH ocaaku Oonee 40 Mm),
MIpEeBBIIIAIONIEEe B IATH pa3 W Ooiee NpHUpaIleHWe OCAAKH, MONYyYeHHOE 3a IPEeIIeCTBYIOUIYI0 CTYIEeHb
3arpyXeHus;

0) ocalika, He 3aTyxarolasi B TeueHue CyTOK U 6osee (ipu obiiem 3HaueHuu ee 6omee 40 Mm).

Ecnm nmpu MakcnManbHOM JTOCTHUTHYTOH HPH MCHBITAaHUAX Harpys3Ke, KOTOpas OKaKeTcs paBHOW mim Ooiee
1,5F; [rne F,; - Hecymas cnocoOHOCTh cBau, paccuutannas no gopmynam (7.5), (7.8), (7.9), (7.11), (7.15) n

(7.16)], ocanxa cBam s NMPH HCIBITAHUSAX OKAKETCS MEHEe 3HAUeHHs, ompenesieHHoro o ¢opmyse (7.19), a aus
MOCTOB ¥ F'MAPOTEXHUYECKHUX COOPYKEHUH - MeHee 40 MM, TO B 3TOM CIIy4ac 3a 4aCTHOE 3HAUEHUE NMPEAEIbHOIO
CONPOTHBIICHHUS CBau £, JOMyCKACTCsl IPHHUMATh MaKCHMAIIbHYIO HArPY3KY, MOJIYYCHHYIO IPH UCTIBITAHUSIX.

IIpumevanus
1 B oTzmenbHBIX cllydasx IpU COOTBETCTBYIOLIEM OOOCHOBAaHHMHU AOIyCKaeTCs NPUHUMATh MaKCUMAJbHYIO HArpy3Ky, JOCTUTHYTYIO
[PY UCIBITAHUSX, PABHOU F ;.

2 CryneHH 3arpyKeHHsI IPU HCTIBITAHUSAX CBail CTATUYECKOI BABIMBAIOIICH HArPY3KOW JTOJKHBI Ha3HAYaThCs paBHbiMU 1/10 - 1/15
[PE/IIOJIAraeMOro Npe/ebHOr0 CONPOTUBICHNUS CBan F, .

7.3.6 Ilpu ucnbiTaHuu cBall CTaTUYECKOW BBIACPIUBAIOLICH WM TOPU30HTAIbHON HArpy3KOW 3a 4acTHOE
3HAYCHUE MPEJENbHOro conpotusienus F, (7.3.4) mo rpadukam 3aBUCHMOCTH TEPEMEIICHUA OT Harpy3ok

MPUHUMAIOT HArpy3Ky Ha OJHY CTYICHb MEHee Harpy3kd, 0e3 YBEIMUYCHHS KOTOPOH MepeMEIIeHUS CBau
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HEMPepbIBHO BO3PACTAIOT.

IIpumeuanue - Pe3ynpTaThl CTaTUYECKUX HCIBITAHUI CBall HA TOPU3OHTAJBHBIC HArPYy3KH MOTYT OBITh HCIIOJIB30BAHBI IJIS
HETIOCPEJCTBEHHOTO ONPEICIICHNS PACYETHBIX ITapaMeTPOB CHCTEMBI «CBasl - TPYHT», HCIOJIB3yEMBIX B pacdyeTax 1o mpuiioxeHuro /.

7.3.7 [Ipu nuHAMUYECKUX HCTBITAaHUIX 3a0UBHBIX JKeJ1e300€TOHHBIX U IEPEBIHHBIX CBall JunHOM He Oosee 20
M YacTHOE 3HAYCHUE MpenenbHoro conporusiehus F,, kH, (7.3.4) 1o naHHBIM HMX TOTPYXEHHMS MpPH

(pakTHUECKHX (M3MEPEHHBIX) OCTATOYHBIX OTKa3ax s, > 0,003 M cienyer onpeaensTs 1o popmyie

P AM AE, m +€ (m,+m,)

nds

1+ 1

. mtmy _ (7.20)

Ecnu daxruyeckuii (n3mepeHHblil) ocratounslid otkas s, < 0,003 M, T0o B npoekrte cBaiiHOro (yHIaMeHTa

ClIeAyeT MpeayCMOTPeTh IIPUMEHEHHE JUIS MTOTPYKeHHs CBail MosioTa ¢ OoubIIei SHepruel ynapa, Ipu KOTOpPOi
ocTato4HbIi oTkas Oyner s, > 0,003 M, a B ciryyae HEBO3MOKHOCTH 3aMEHBI CBacOOMHOro 000py0BaHMs U IIPHU

HaJIMYUU OTKA30MEPOB YaCTHOC 3HAYCHUE MPEACIBHOTO COINPOTUBJICHUS CBan Fu, KH, CJIEAYET ONpEACIATh 110

¢bopmyne
:L‘zsa—"_sel +8Ed(sa+sel)‘ m4 e_l
u 2 o
29 Sa + Sel (2sa + Sel) m4 + m2 (721)
B dbopmynax (7.20) u (7.21):
n - ko3pdunuent, npuHUMaeMbIi o Tabmuie 7.10 B 3aBUCUMOCTH OT MaTepualia CBau, kH/M%;
A - mnomane, orpaHUYeHHAs HAPYKHBIM KOHTYPOM CIUTOIITHOTO WJIH TIOJIOTO TOMEPEYHOTO CEYCHUS CTBOJA

cBaM (HE3aBUCHMO OT HAJIMYMs WU OTCYTCTBHS Y CBaU OCTPHS), M2;

M - xo3ddunmeHT, NpuHUMAeMBbIil IpH 3a0MBKE CBail MOJIOTaMH YAAapHOTO AEHCTBHS PaBHBIM EIUHUIIE, a
npu BUOpOIOrpyKeHUHU cBail - mo Tabnuue 7.11 B 3aBUCUMOCTH OT BHJA IPYHTa IOA UX HHXHUMHU
KOHLIAMH;

E, - pacuerHas dHeprus yznapa mosora, KJDk, mpuHumaemas no tabmuue 7.12, uid pacyeTHas dHEprus

BUOpoOMOrpykareinei - mo tTadmure 7.13;
s - (haKTHYEeCKHI OCTATOYHBIN OTKa3, PaBHBIN 3HAYSHHUIO TTOTPY’KEHHS CBaM OT OAHOTO yAapa MOJIOTa, a IpH
NPUMEHEHUN BUOPOMOrpy KaTene - oT ux paboThI B TedeHHe 1 MUH, M;
] - YUPYruii OTKa3 cBau (Ynpyrue nepeMelieHus IPyHTa U CBau), ONPE/IEIIEMbIA C OMOLIBIO OTKa30Mepa,
M;
m; - Macca MOJIOTa WJIM BUOPOIIOrpy»KaTes, T;
m, - Macca CBaM M HaroJOBHMKA, T;
m3 - Macca nojbabxa (mpu BUOPONOrpy:xeHun cBai mz = 0), T;

my - Macca yJlapHO# 4aCTH MOJIOTA, T;

€ - KO3(pGUIMEHT BOCCTAHOBJIICHHS YJapa; Mpu 3a0UBKE KeJle300€TOHHBIX CBall MOJIOTAMHU yAapHOTO

NeiiCTBHSA ¢ IPEMEHEHHEM HATOJIOBHHKA C IEPEBIHHBIM BKIabimeM 2 = 0,2, a Ipu BUOPOIIOTpyKaTeTe
2—0-
ec=0;

0 - xoapdunment, 1/xH, onpenensemsrii mo Gpopmyie

YA LT N VS pry7 oy g

a4 A my+m, (7.22)

3aech A, my, my - TO %Ke, 4To U B popmynax (7.20) u (7.21);
My Ty - ko3 HUIIMEeHTHI Tiepexoja OT JMHAMHYECKOTO (BKJIIOYAIOIIETO BSI3KOE COMPOTUBIICHHE

TPYHTa) K CTATHIECKOMY COTIPOTUBIICHUIO TPYHTa, IPUHAMAEMbIC COOTBETCTBEHHO PABHBIMHU:
JUIS TPYHTA TOJI HWKHUM KOHIIOM CBaW 71, = 0,00025 c¢-M/kH u ansa rpyHTa Ha OOKOBOM

TIOBEPXHOCTH CBAH 71,= 0,025 c-m/xH;

Af - IJI0IIas OOKOBOI MOBEPXHOCTH CBaH, COMPHKACAIONICIICS ¢ TPYHTOM, M2;

g - yCKOpeHHue cBOOOAHOTO najeHus, pasHoe 9,81 m/c?;

H - gaxTudeckas BbICOTa MAZICHUS yIApPHOH YacTH MOJIOTA, M;

h - BBICOTa IEPBOTO OTCKOKA yIApHOM YacTH AM3EIb-MOJIOTA, NPHHHMAaeMasl COIJIaCHO
npuMedaHuto 2 K Tabmuie 7.12, 11 Ipyrux BUIOB MOJIOTOB A = 0.
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YacTHble 3HaYEHUS MPEAEIBHOTO COMPOTHUBICHUS NMPHU AMHAMUYECKUX HCHBITAHUAX JKENE300€TOHHBIX CBai
JUTMHOM cBbIme 20 M, a TaKkKe CTAIbHBIX CBai JIFO0O0H JJIMHEI 110 M3MEPEHHBIM OCTATOYHBIM M YIPYTHM OTKa3aM
MIPU UX MOTPYKEHUH MOJIOTaMH CIEAYET OMPEAEIATh C TIOMOIIBI0 KOMIBIOTEPHBIX IPOrpaMM, METOBI pacdera
3a0MBKH CBail B KOTOPBIX OCHOBAaHBI HA BOJHOBOW TEOPHH yapa.

IIpumeuanus

1 Ilpu 3a0uBke cBaii B IpyHT, MOMICKALIMH YHAAIEHHIO NpPU pa3paboTKe KOTIOBaHA, WIM B TPYHT JHA BOJOTOKA 3HAYCHHE
pacyeTHOTO OTKa3a CIIEAYeT ONPEAETATh HCXOAS M3 HECYIIeH CIOCOOHOCTH CBaif, BBIYMCICHHOH C Y4ETOM HEYJaJeHHOTO WU
MIOJIBEP>KEHHOTO BO3MO)KHOMY Pa3MBIBY TPYHTA, a B MECTaX BEPOSTHOTO MPOSBICHHS OTPUIATEIBHBIX CHJI TPEHHS - C HX YUETOM.

2 B cmyuae pacxoxaeHus Oonee ueM B 1,4 pasa 3HaueHMil Hecymiel cIOCOOHOCTH CBai, ONMpeaeneHHbIX Mo (opmynam (7.20) -
(7.22), ¢ Hecymieil CHOCOOHOCTHIO, OIPEACICHHOW PAaCcYeTOM B COOTBETCTBHU C TPEOOBaHUSIMHU Monpaszena 7.2, HEOOXOIUMO
JIOTIOJTHUTENBHO MPOBEPHUTh HECYIIYIO CIOCOOHOCTH CBall MO Pe3y/IbTaTaM CTaTHYSCKOTO 30HIUPOBAHMS MM CTATUYCCKHX UCIIBITAHUI
CBaif.

Taonuma 7.10

Cryyaii pacuera Kosdbumment n, kH/m?
HcnbiTanue cBaii 3a0UBKOI U JOOMBKOM (a Takoke B ClIydae OIpeJie]IeHNs 0TKa30B) P BUJaX CBaii:
KeJe300€TOHHBIX C HATOJIOBHIKOM 1500
JIEpPEeBSHHBIX 0e3 moaoadka 1000
«__c mogbabkom 800
Kontpons Hecymmeit cmocoOHOCTH CBaif IO pe3yabTaTaM MPOW3BOICTBEHHON 3a0MBKU NPH 3HAYCHUH
E /s, kH:
1000 u menee 2500
2000 1500
4000 950
8000 u 6onee 700
Ta0auma 7.11
I'pyHTHI O HUXKHUM KOHLIOM CBau Kospdpuument M
1. KpynHO0610MOYHBIE C IECYAHBIM 3alIOHUTENEM 1,3
2. Ilecku cpenneil KPyIHOCTY U KPYIHbIE CPEAHEH IIIOTHOCTY U CYIECH TBEpAbIe 1,2
3. ITecku Menkue cpeiHel MIIOTHOCTH 1,1
4. Ilecku npliaeBaThle CpeIHEH IIIOTHOCTU 1,0
5. Cynecu mnacTu4Hble, CyTJIMHKU U ITIMHBI TBEPJIbIC 0,9
6. CyrnMHKY U TJIMHBI IOy TBEp/bIe 0,8
7. CYrIIMHKY U TIMHBI TYTOIUIACTUYHBIC 0,7
IIpumeuanus
1 Ilpy IOTHBIX MecKax 3HaYeHUs Ko duuuenta M B o3. 2 - 4 cnexyeT moBeimath Ha 60 %.
2 3naveHuns kodpounmenta M PEKOMEHAYETCS YTOYHATh IO pe3yjbTaTaM CTaTHYECKHX HCIBITAHUHA CBail, 3arayOJeHHBIX
BHOPOTIOTPYKATEIISIMHU.

Tabauma 7.12

Pacuernas sHeprus ynapa

Bun monora monota E ;, k]

1. ITonBecHO# WM OJUHOYHOIO AEHCTBUS GH
2. TpyOuartslii AU3€Ib-MOJIOT 0,9GH
3. IIITaHrOBBIH IU3EIb-MOJIOT 0,4GH
4. JTn3enbHbIN IPU KOHTPOJILHOW JIOOUBKE OAMHOYHBIME yaapaMu 0e3 Hojiauu TOIUINBa G(H-h)

IIpumeuvanus

1 G - Bec, kH, u H - BeicoTa najeHus (M) yJapHOH 4acTU MOJIOTa;

2 B no3. 4/ - BbICOTA MEPBOr0 OTCKOKA YAAPHOU YaCTH JM3ENIb-MOJIOTA OT BO3IYIIHOM MOAYIIKH, ONpeesieMast M0 MEPHOH peiike,
M. [{71s mpeABapUTEIbHBIX PAcUeTOB JOMYCKASTCsl IPUHUMATD: JUIS IITAHTOBBIX MoJIoToB /1 = 0,6 M, a1 TpyO4aTsIx MosoToB /1 = 0,4
M.

Taomnuma 7.13

BoaMyImaman crma BASponorpyzaTent, ki OKBHBAJICHTHAsI pacyeTHas 3HKe£me yJapa BHOpOIorpyxaTes,
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 Hecymyto criocobrocTs F ,, kH, 3a0MBHOM BHCcA4el cBau, paboTalomIel Ha CKMMAIOIIYIO Harpy3Ky, o

pe3yJibTaTaM UCIBITAHUN TPYHTOB 3TAaIOHHOW cBaeil, cBael-30HJ0M WJIM CTAaTUUYECKUM 30HIUPOBAHUEM CIEAYET
onpeaensTs 1o popmyie (7.18), B KOTOPOii crieayeT npuHsTh Y, = 1.
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Ilpy oTOM HOpMAaTHBHOE 3HAYCHHE [~ ONPENCISIOT HA OCHOBE YACTHBIX 3HAYCHHH INPEICILHOTO

conporusieHus cBan F,, KH, B MecTe WHCHBITaHWS TPYHTOB OTalOHHOM CBacH, CBaCH-30HAOM WIH

30HIMPOBAHIEM, OTIPEIEICHHBIX B COOTBETCTBUH ¢ TpeboBaumsamu 7.3.9, 7.3.10 nim 7.3.11.
KoaddunmeHT HameKHOCTH MO TPYHTY Y o OTIPENENTIOT Ha OCHOBE CTaTUCTHYECKON 00paOOTKH YacCTHBIX

3HAYCHHUI NIPE/ICIBHOTO CONPOTHBIICHNUS CBan [, B COOTBETCTBUH C 7.3.4.

7.3.9 YacTHOoe 3HaUYeHHE TMPENETHHOTO CONPOTHBICHHS 3a0MBHOW CBaM B MECTE€ WCIBITAHUS TPYHTOB
STAJIOHHOI cBaeil F , kH, cienyer onpenensTs:

a) TIPY UCTIBITAHUU TPYHTOB 3TanoHHOH cBaelt Tuma [ (COCT 5686) - mo dopmyne

E, =y, Wug)F, o (7.23)

Tae vy, - ko3¢ HULMEHT, MPUHUMAaEeMbIi paBHBIM 1,25 Tipu 3arayOJaeHUH CBad B TJIOTHBIC TIECKH HE3aBUCHUMO OT

UX KPYITHOCTH WJIM KPYITHOOOJIOMOYHBIE TPYHTHI U paBHBIM 1,0 11 OCTaJIbHBIX TPYHTOB;

u, u - ODCPUMETPHI NOMEPEYHOr0 CCUCHHA CBAW U 3TaJIOHHOMN CBau, Fu - HaCTHOC 3HAUCHHUEC IMPEACIBbHOTO

sp
CONIPOTUBIICHMS] STaJOHHOW cBau, KH, ompexaensemoe mo pe3yiabTaTaM HCIHBITAaHUS CTaTHYECKOM

Harpy3kou 1o 7.3.5;
0) TIpu UCTIBITAHUY TPYHTOB 3TaNoHHOM cBaeit Truma 1 wmu III (COCT 5686) - mo hopmymne

Fy = YerRo A+ 1 f, i, (7.24)

TAe Y, p - KOOXQOUIMEHT yclnoBHii paboThl MO HIKHMM KOHLIOM HAaTYPHOW CBau, MPUHUMACMBIH 110 Tabiuue

7.14 B 3aBUCUMOCTH OT IPEJEIBHOrO COMPOTHUBIICHHS TPYHTA O] HUXKHUM KOHIIOM 3TaJIOHHOH cBau

R pb
Rsp - IpeJIeJIbHOE CONIPOTHUBIICHUE IPYHTA IO HUXKHUM KOHLIOM 3TaJIOHHOM cBau, Klla;
A - muomanp NONnepeyHoro CeueHusl HaTypHOM cBau, M2;

Yo - K03 (UIIMEHT ycaoBHiA paboThl HA OOKOBOI MOBEPXHOCTH HATYPHOH CBau, MPUHUMAEMBIH MO TaOIHIIe
7.14 B 3aBUCHMOCTH OT fsp;
f p - CPelliee 3HAUEHHE NPEJENbHOTO CONPOTHBIICHHS IPYHTa Ha OOKOBOW TIOBEPXHOCTH ATAJIOHHOW CBaw,

klla;
h - rmyOuHa OTpyKeHNs HaTYPHOU CBaH, M;
u - IEPUMETP MONEPEUYHOro CEYECHHUS CTBOJIA CBaH, M.
IIpumeuanue - Ilpu npumeHeHuum dSTaloHHOW cBau Tuma Il ciegyeT NpPOBEpUTH COOTBETCTBHE CYMMBI IPEIECIBHBIX

COIIPOTHUBIICHUH TPYHTA I0J HI)KHHM KOHIIOM M Ha OOKOBOW IOBEPXHOCTH 3TAIOHHOHM CBaWl €€ MpelelbHOMY CONpPOTHBICHHMIO. Eciu
pasHuIla Mexay HEUMH mpeBbimaet 20 %, TO pacdeT MpPEeAeNbHOIO CONPOTHBIICHHUS HATYPHOH CBaW JIOJDKECH BBIIOJNHATHCS KaK IS
JTaJOHHOM cBau Tuna I.

Tabauuma 7.14

Kosdduiment y,, B 3aBUCUMOCTH OT T — Koaddunment y o
R_, xIla R, S Tos o 5 g 5P B 3aBHCHMOCTH OT
sp? TaJIOHHBIX crail Tunos I u 111 _
JUTSL 9TAJIOHHBIX |  JUIS TAIOHHBIX xlla fps,i AL cBau
cBaii Tuna II cBaii Tuna II1 IpH NecKax [IPU TJIMHUCTBIX TPYHTaX 30H/a
<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 - - - -

[Ipumeuanus
1 [l npoMexXyTOUYHBIX 3HAaUEHUH Rsp vap 3HAYCHHS Y, p U Y, ONPENCIIAIOT WHTEPIIOSIHEH.

2 B cnydae ecnu mo GOKOBOIT MMOBEPXHOCTH CBaW 3aJI€TalOT MECKH M TIIMHHUCTHIE TPYHTHI, KO3(QQUIHEHT Y OTIPEICIAIOT 11O

¢dhopmyne
_ Yo Zhi + v Zh]

>

YL‘f

h
rne Xh', Xh"; - cyMMapHas TOJIIMHA CIOEB COOTBETCTBEHHO MECKOB U IIMHUCTHIX TPYHTOB;
y’qf, y" o - k03 HUIMEHTBI yCIIOBH pabOThl 3TAIIOHHBIX CBAall M CBaii-30HJOB COOTBETCTBEHHO B TMECKaX M TIIMHUCTBHIX
TPYHTaX.

7.3.10 YacTtHOE 3HaUCHHE MPEJCIBHOTO COMPOTUBIICHUS 3a0MBHON CBAaW B MECTE MCTBITAHUI cBan-30HAa F I
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kH, cnenyeT onpenensTs mo ¢popmyie
Fu - YCRRpsA + uzyqﬁ';s,ihi’ (7.25)

TAeY,p - KOOQOUIUEHT ycIoBUi PabOThl IPYHTA 110/ HUKHUM KOHLIOM CBau, IPHHUMAeMbIi paBHbiM 0,8;

R - mpenenpHOE COMPOTUBICHUE TPYHTA MO HIDKHIM KOHIIOM CBan-30H7, Klla;
Ver - KOX(PUIHEHT YCIOBHA pabOTHI i-TO CJIOS TPYHTA HA OOKOBOU MOBEPXHOCTH CBAaW, IPUHUMAEMEIH 110

Tabnuue 7.14 B 3aBUCUMOCTH OT /;9 P

j; .i - CpelHee 3HAUCHHE NPE/CIBHOrO CONPOTHBICHHUS [-TO CJIOS IPYHTa Ha OOKOBOI MOBEPXHOCTH CBAH-
R

30H/a, Klla;

h; - TONUKMHA [-TO CIOS TPYHTA, M;

Auu -T10%e, 9To U B hopmyiie (7.24).
7.3.11 YacTHOe 3HA4YEHHE MPEENBLHOTO CONPOTHBICHUs 3a0MBHOM CBau B TOYKe 30HaupoBanus F, kH,

CIIeTyeT OTpPeeNATh 0 hopmyIe
F, =y RA+ yc/hu, (7.26)

rac RS‘ - MNpEacJIbHOC COINPOTUBJIICHUEC T'pyHTa NOJ HWUXHUM KOHIOM CBaW IO NJAaHHBIM 30HIWUPOBAHUA B

paccMmaTpuBaemMoii Touke, onpeaensemoe o gopmyie (7.27), klla;
Y g - K09 QUUKEHT yCioBUA paboThl IPYHTA MO/ HIKHUM KOHLIOM CBaH, IPHHUMaeMbli paBHbIM 0,4;

f - cpenHee 3HaueHHE MPENEIHLHOTO CONMPOTHUBICHHUS TPYHTa HA OOKOBOH MOBEPXHOCTH CBAM IO JaHHBIM
30HIMPOBAHMS B paccMaTpuBaeMoi Touke, klla, onpenensemoe no dopmye (7.28) wmu (7.29);

h - ryOWHA MOTPYKEHUS CBAU OT TIOBEPXHOCTHU TPYHTA, M;

U - IepUMETp MOIIEPEYHOTO CEUCHNS CTBOJIA CBAH, M;

Ver - K03(h(hUIMEHT yCIIoBHi pabOTHI IpyHTa Ha OOKOBOI TOBEPXHOCTH CBaM, IPUHIMAaEMbIi paBHBIM 0,8.

Taomnuma 7.15

B, - ko3 dumment nepexona ot g, Kk R B, - ko>bdumurent B; - K03¢)be/ILII/IeHT nepexoja
q,. klla IS 3a6HBHBIX JUISI BUHTOBBIX CBail IPU Harpy3Ke fs’fsi’ Iepexoa oT. fs Kf OTfsi K f Ju1s1 30872 Tumna II
cBait CXKUMAOLIeH BbIJIEprUBaroILeit KTla Juis 30H7a Tna / fpu TpH FIMHACTRIX
neckax TPYHTaxX
<1000 0,90 0,50 0,40 <20 0,80 0,75 1,00
2500 0,80 0,45 0,38 40 0,75 0,60 0,75
5000 0,65 0,32 0,27 60 0,70 0,55 0,60
7500 0,55 0,26 0,22 80 0,65 0,50 0,45
10000 0,45 0,23 0,19 100 0,60 0,50 0,40
15000 0,35 - - >120 0,50 0,50 -
> 20000 0,30 - - - - - -
Mpumeuanue - JI11 BUHTOBBIX CBAl B MECKAX, HACBHICHHBIX BOJIOH, 3HAYCHUs KO3 PUIMEHTA B, TOKHBI OBITh YMEHBIICHBI
B JIBa pasa.

[IpenenvHOE COMPOTHBIICHWE TPYHTAa IMOJ HWKHHMM KOHIIOM 3a0MBHOH CBau RS, klla, Mo paHHBIM

30HAMPOBAHUS B pacCMaTpUBAEMOM TOUKE CIEAYET ONpPENesiTh Mo Gpopmyiie
R =PBq,. (7.27)

rae By - Kodpuument nepexona or g, K R, npuHuMaeMblii no tadnuue 7.15 nezasucumo ot tuna souaa (LOCT
19912);
g, - CpefHee 3HAYCHHE CONMPOTUBIEHHMS rpyHTa, Klla, MO KOHYCOM 30H.IA, MOJYYCHHOE M3 ONbITA Ha

ydJacTKe, PacloJIOKEHHOM B MPeeIax OXHOTO JraMeTpa d BBIIIE U YeTHIpeX JHaMEeTPOB HIDKE OTMETKH
octpusi cBam (rae d - OuaMeTp KpYIJIOrO WM CTOpPOHAa KBAApaTHOTO, WM OOJbIIas CTOpOHA
IPSIMOYTOJIBHOTO CEUCHUSI CBAU, M).

Taonuma 7.16

q., Mlla
IToka3arenb ¢
1 2,5 5 7,5 10 12
f» xlla 20 30 45 60 70 80
B, 0,35 0,30 0,25 0,20 0,20 0,20

Cpennee 3HaUEHHUE TIPEICTHLHOTO COMPOTUBIICHHSI TPYHTa HAa OOKOBOM MOBEpXHOCTH 3a0MBHOI cBau f, klla, 1o
JAHHBIM 30HIMPOBAHUS TPYHTA B pACCMATPHBAEMON TOUKE CIICAYET ONPEACIITE:
a) MpU MPUMEHEHUH 30H]I0B THMa I - mo ¢popmyne
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S=Bos (7.28)
6) npu npumeHeHnHn 301108 Tuna I - mo gopmyne
S=EBfhih, (7.29)
B dopmynax (7.28) u (7.29) B,, B, - k0o dunuents, npuHEMaeMbie 1o Tabmuue 7.15;

1
Jy - cpenHee 3Ha4YeHHE CONMPOTUBIICHHUA IPYHTAa Ha OOKOBOH IOBEPXHOCTH 30HAA, Klla, ompenensemoe kak

Y4acTHOE OT JIeJIEHHUS M3MEPEHHOT0 OOIIEro CONMpOTHUBIICHHS TPyHTa Ha OOKOBOW IMOBEPXHOCTH 30HAA Ha
IUTOIIA b €ro OOKOBOHM MOBEPXHOCTH B TpenesaX OT MOBEPXHOCTH I'PyHTa B TOUYKE 30HAMPOBAHUS 0
YPOBHSI PacIIOJIOKEHHUS HYKHETO KOHIIA CBal B BEHIOPAHHOM HECYIIIEM CIIOE;

Jj - cpenHee CONMPOTHUBIICHHE [-TO CIOS IPYHTA HA GOKOBOH MOBEPXHOCTH 30HJA, ONpEAEIsEMOe 110 Myre

TpeHus, klla;

h; - TOJNUIMHA i-TO CJIOSI TPYHTA, M.

7.3.12 Hecynnyro cnocoOHOCTh BUHTOBOH CBau, pabOTAarOIIeH Ha CKMMAIOIIYIO U BBIACPTUBAIOIIYI0 HATPY3KH,
TI0 Pe3yJIbTaTaM CTaTHIEeCKOTO 30HIUPOBAHUS CIEAyeT ONpeNesIATh B COOTBETCTBHH ¢ 7.3.8, a yacTHOE 3HaYCHNE
MIPEAETBHOTO COMPOTUBIICHHUS CBaWl B TOYKE 30HAMPOBaHWA - 1o ¢opmyne (7.26), rae rayOuHy NPUHUMAIOT
YMEHBIICHHOM Ha 3HaueHHe aAuameTpa jonactu. [IpenenbHoe compoTUBICHHUE TPYHTA MMOA (HAM) JIOMACThIO CBAU
0 TAaHHBIM 30HIMPOBAHUS TPYHTA B pacCMaTpHUBaeMON TOUKE CIIeAyeT onpeneniaTs no ¢popmyie (7.27). B atom
camydae Py - xodduuueHT, NpUHMMaeMbli no Tabiauue 7.15 B 3aBUCMMOCTH OT CPEIHEr0 3HAYCHHS
COTIPOTHUBICHUS TPYHTA O]l HAKOHECYHUKOM 30HJAa B paboueil 30He, MPUHUMAEMOI paBHOI TUaMeTpy JIOMACTH.
Cpennee 3Ha4YEeHHE MPENEIHHOTO CONPOTHBICHHUS IPyHTAa Ha OOKOBOW ITOBEPXHOCTH CTBOJIA BUHTOBOW CBaW IO
JAHHBIM 30HIMPOBAHUS IPYHTa B pacCMaTPHUBAEMON TOUKE CIIelyeT OmpenensaTh mo ¢popmyne (7.28) mmu (7.29).

7.3.13 Hecyuiyro crioco0HOCTb CBau B TOYKe 30HAMpoBanus F, , KH, onpeznensemyto 6e3 MCIONb30BaHMUs

JAHHBIX O CONPOTHBJICHHUU I'PyHTa Ha My()Te TPEHHs YCTAHOBKH CTATHYECKOTO 30HIMPOBAHUS, BHIYHCIIIIOT IO
dhopmymnam:
a) JUIs 3a0MBHOM CBan

F, =B A+ usfh, (7.30)

rae By - xodhduuueHT ycnoBuii pabOTHl IpyHTa (CBA3HOIO M HECBA3HOIO) IOJ HHMKHHMM KOHIIOM CBaw,

MPUHUMAEMEIH 10 Tabmuie 7.16;
g, - CONPOTHMBJICHUE KOHYCA 30H/a HA YPOBHE MO/IOMIBBI CBaH, ONPE/IEIIAEMOE Ha yIaCTKE OJHOTO AMaMeTpa

BBIIIE ¥ YETHIPEX JTHAMETPOB HIKE MOOIIBEI CBAH;
h; - TONIIMHA i-TO CJIOS TPYHTA, M;
J; - cpenHee 3HAaY€HME CONPOTHBIEHMs i-rO CIosA rpyHTta, klla, nmpuHumaemoe mo Ttabmuue 7.16 B
3aBHCUMOCTH OT CONPOTHBICHUS 30H/a ¢ . (MIla) Ha cepe/iHe pacIeTHOrO y4acTKa;
U - IepUMETp MONEPEUHOr0 CEYECHUS CTBOJIA CBAH, M;
A - IUIOWAb IOJONIBBI CBAH, M2;
0) /u1s OypOBOIi CBau, yCTparBaeMoOW B COOTBETCTBHUU C 6.5, a, paboTaroliei Ha CKMMAFOIIIYIO HATPYy3Ky

F = RA+uSy  fh, (7.31)

rae R - pacyeTHOE CONPOTHBIIEHNE TPYHTA 11Ol HIKHAM KOHIIOM cBaW, klla, mpuHIMaemoe 1o Tabmure 7.17 B
3aBUCHMOCTH OT CPEJHEr0 CONPOTUBIICHHsI KOHyca 30HAA ¢, klla, HA y4acTke, pacIOIOKCHHOM B

Impejeiax 0JHOro AUaMeTpa BhILIE U 10 JBYX AUAMETPOB HUXKE IIOJOLIBBI CBAH;
2.
A - mIomaap NOJOLIBEI CBaK, M%;
J; - CpeiHee 3HA4YCHHE PACUETHOrO CONPOTHBICHMS IPyHTa Ha OOKOBOW moBepxHoCTH cBau, klla, Ha
pacyeTHOM y4yacTKe h; CBau, ONPEAEISEMOE 110 AaHHBIM 30HAMPOBAHUS B COOTBETCTBUM C TaOiMLEH

7.17,

h; - TONUKMHA i-TO CIOSI IPYHTA, KOTOpas A0JDKHA IIPHHUMATHCA HE Gonee 2 M;

Ver - KOA(PHUIHEHT, 3aBUCSIINN OT TEXHOJIOTUU U3TOTOBJICHUS CBAM U IPUHIUMAEMBII:

a) MpU CBasiX, 0ETOHUPYEMBIX HACYXO, PaBHBIM 1;

0) pu OETOHUPOBAHWH TOJ BOJOH, IMOJA TIMHUCTHIM PAacTBOPOM, a TAaKXKe NPH HCIIOIB30BAHUU 00CaTHBIX
WHBEHTapHBIX TPyO paBHEIM 0,7.

7.3.14 Hecymyro cnocobnocts F ,, kH, cBaii mo pe3ynpTaTam ux pacdeTroB mo ¢opmynam (7.30) u (7.31),

OCHOBAaHHBIM Ha JJAHHBIX CTATHYECKOI0 30HIUPOBAHUS KOHYCOM, CIIEYET ONPEeNITh KaKk CpeHee 3HaUYeHHe U3
YACTHBIX 3HAUEHUN F /U1 BCEX TOYCK 30HANPOBAHUS.
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Taonuma 7.17

CpenHee 3HaUCHHE PAaCYETHOTO
Pacuernoe conpotusienye rpyntra nox COIPOTHBIICHHS Ha GOKOBOH MOBEPXHOCTH
ConpotuBieHne KoHyca 3001 g, Klla HIDKHEM KOHIIOM OypoBoii cau R, xI1a cBa, £, kI1a
9 l’

ITeckn I'nmuHACTHIC TPYHTHI ITeckn I'nmuHACTHIE 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 -

[Ipumevanus
1 3nauenus R ¥ f; 171 IPOMEKYTOUHBIX 3HAYEHUH ¢, OMPEETAIOT HHTEPIONAIIEH.

2 TpuBesieHHble B Tabnuie 3Ha4eHus R U f; oTHOCATCA K GypoBbiM cBasm juameTpom 600 - 1200 MM, IOTpYXEHHBIM B TPYHT He
MeHee ueM Ha 5 M. [Ipu BO3MOXHOCTH BO3HMKHOBEHHs HAa OOKOBOH MOBEPXHOCTH CBaW OTPHUATENILHOIO TPEHHS 3HAYCHHUS f, JUIA

Oce/lalollUX CI0EB IPUHUMAIOT CO 3HAKOM «MHUHYC).
3 Ipu pUHATEIX B TaONMIE 3HAYCHUAX R U f; 0ca/ika CBau TIpU pacueTHOl Harpyske F, ve npesbiuaet 0,03d.

7.3.15 VYuureiBasg Oojbplve Harpy3kd, IepeaaBaeMble Ha OypOBBIE CBaW, PEKOMEHIYeTCs MapaijieIbHO C
pacueToM HECYIIeH CIIOCOOHOCTH CBaW MO pe3yabTaTaM CTaTHYSCKOTO 30HIMPOBAHUS TPOBECTH pacdeT B
COOTBETCTBUU ¢ mofpazaenoMm 7.2. [Ipu pacxoxIeHUsIX B IMOJyUYEeHHBIX 3HAUEHUSX HECYIIel CIIOCOOHOCTH CBait
6onee 25 % cienyeT NPOBECTU CTATHUECKUE UCIIBITAaHHSI HE MEHEE JIByX CBail.

7.3.16 Ilpn Hanuyuu Ha IJIOIIAJKE JAHHBIX MCIBITAHUM CTAaTMYECKOM Harpy3kod Ha BiaBiuBaHue 3 - 5
3a0MBHBIX CBail B OJJMHAKOBBIX TPYHTOBEIX YCIOBHUSAX, 8 TAKKE PE3YIBTATOB CTATHUECKOTO 30HIUPOBAHUS (IIIECTh
u OoJiee UCIIBITAaHU ), U €CIIH PE3YIbTAThHl PACUCTOB OTIMYAIOTCS MEXIy co00i He 6onee ueM Ha 25 Y%, HeCyIIyIo
CIOCOOHOCTH OTIPENEIISIOT 0 (hopMyJIIe

Fd = ZFu/nygs, (7.32)
raoe XF u/n - CpellHee 3HaUeHHUE MPEeIeTbHOTO CONIPOTHUBIICHHUSI CBaU;
- KOX(pPUIHMEHT HAAECKHOCTH IO TPYHTY, OMPENSISIeMBId 1O pe3yibTaTaM 30HAWPOBAHUS II0

¢dopmyne

Ves

Yo =1+ 75 (7.33)

rae V- ko9QUUMeHT Bapualii YaCTHBIX 3HAYCHHI IPEICIBHOrO CONPOTUBICHHS CBaW, PACCYMTAHHBIX 110

JaHHBIM 30HAMpoBaHus, onpeaensemsii mo 'OCT 20522.
7.4 PACUET CBAHW Y CBAMHBIX ®YHIAMEHTOB 110 JIE@OPMAIIAAM

7.4.1 Ocanka pyHIaMeHTa N3 BUCSYMX CBail MOXeT OBITH ONpe/eNieHa Kak 0Ccaika yCcIOBHOTO GpyHIaMeHTa Ha
€CTECTBEHHOM OCHOBAaHHHU B COOTBETCTBUM € 7.4.2 u 7.4.3.

[Ipr OXHOPOMHBIX WK YITyUIIAFONIUXCS MO (PU3UKO-MEXaHUICCKAM XapaKTePUCTHKAM C TIIYOMHOW TpyHTax
OCHOBAaHHS pacueT OCAJKH CBAHOTO (YHAAMEHTa PEKOMEHIYETCS BBIMMONHATH IO METOIWMKE, YUUTHIBAIOIICH
B3aMMHOE BIUsTHUE cBail B kycte (7.4.4 - 7.4.9).

Ocaaky KOMOMHHPOBAHHBIX CBAMHO-TUIUTHBIX (YHIAMEHTOB PEKOMEHIyeTCsl paccuuThiBaTh Mo 7.4.10 -
7.4.14.

Ocanky JTEHTOYHBIX CBAWHBIX ()YHAAMEHTOB AOIYCKAETCs ONPEACISTh B COOTBETCTBUU ¢ puiioxkeHueM XK.

[TonmyuyeHHble MO pacyeTy 3HAYECHUS OCAOKU CBAaHHOTrO (hyHIAMEHTa HE JOJDKHBI MPEBBIIIATH MPEACTIbHBIX
3HAYCHUH 10 YCIOBUIO (7.4).

Cpaiinple (QyHIAaMEHTHI U3 CBai, pa0OTAIOMMX KaK CBaW-CTOMKH, BHUCSYHE OIWHOYHBIC CBaw,
BOCIIPHHHUMAIOIINE BHE KYCTOB BBIJICPIHBAIOIINE HATPY3KHU, a TAK)KE CBalHBbIE KYCTHI, paboTaloue Ha JeHCTBUE
BEIIEPTUBAIONINX HATPY30K, PACCUUTHIBATE 1O AehopMaIisM He TpeOyeTcs.

Pacuer ocaakm cBaiiHoro ¢pyHgamMeHTa Kak yCJIOBHOTO (PpyHIAMEHTA

7.4.2 Pacuer ocankn QyHIaMeHTa W3 BUCAYMX CBai, MPOM3BOAWMBIN Kak JUIS YCIOBHOTO (yHAaMeHTa Ha
€CTECTBEHHOM OCHOBAHHH, CJIETyeT BEINOIHATE B COOTBETCTBHH ¢ TpeboBanmsimu CHull 2.02.01.

['panuiiet yeinoBHOTO pyHIaMEHTa (CM. pUCYHOK 1) ONpenessatoT CIeAYoIUM 00pa3oM:

CHU3Y - IJIOCKOCThIO AB, mpoxossineit uepe3 HIKHUE KOHIIBI CBa;

c OOKOB - BepTHKIBHBIMH IutockocTsMH AB u BI', oTcTosfmuMm OT HapyXHBIX TpaHed KpaiHUX pAIoB
BEPTUKAIbHBIX CBAll Ha PACCTOSHUH /tg(Qyp ,,/4) (puCyHOK 1, a), HO He Oomee 2d B ciyyasx, KOTJa IOK

HIDKHMMH KOHLIAMH CBail 3aJI€raloT TIIMHUCTBIC TPYHTHI ¢ MOKasareneM Tekydectd [, > 0,6 (d - nnamerp uwin
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CTOpPOHA IOINEPEYHOI'0 CEUEHHs CBaM), a IPU HAIMYUHM HAKIOHHBIX CBail - MPOXOISAIIMMHU Yepe3 HIDKHUE
KOHIIBI 3TUX CBail (PHCYHOK 1, 6);

CBEPXY - MOBEPXHOCTHIO MJIAHUPOBKU rpyHTa BI';

31€Ch @y, - OCPEIHCHHOEC PAacYCTHOC 3HAYCHWE yIya BHYTPCHHEIO TPEHHs IPYHTA, ONPEAEISeMOC IO

dhopmyne

h
;(pll,ihi
Prime = 2h, ’ (7.34)

IJ€ @pp; - PACYCTHBIC 3HAYCHNS YIJIOB BHYTPCHHETO TPEHNUS! JUIS OTICIIBHBIX MPOIIEHHBIX CBAasIMH CIIOCB TPYHTA
TOIIUHON h » TPa;

h - rmyOuWHA TOTPYKEHHS CBall B TPYHT, M.

Pacuer ocagku ycnoBHOro (GyHIaMeHTa IPOU3BOJAT Ha JOIOJHUTEIBHOE BEPTHKAJIBHOE JaBJICHUE,
mepeaBaeMoe Ha OCHOBAHHWE IMOJIOMIBOM YCIOBHOTO (PyHAaMEHTa, T.€. 32 BRIYETOM BEPTHKAILHOTO HAMPSIKEHUS
OT COOCTBEHHOTO Beca IPpyHTa Ha YPOBHE 3TOH ITOIOIIBEI, P TOM B COOCTBEHHEIHN BeC YCIOBHOTO (PyHIaMEHTa
BKJIIOUAIOT BEC CBail, pOCTBEpKa M IPyHTa B 00beMe yCIOBHOTO pyHIaMeHTa.

7.4.3 Ecnu nipul CTpOUTENBCTBE MPEYyCMaTPUBAIOT TUIAHUPOBKY TEPPUTOPUH TOJICHINIKON (HAMBIBOM) BHICOTOM
Ooiee 2 M U APYTYIO MOCTOSHHYIO (IOJITOBPEMEHHYIO) 3arpy3Ky TEPPUTOPHH, PKBUBAICHTHYIO ITOJICHINIKE, a B
npeaenax TyOWHBI MOTPY)KEHUs CBail 3aieratoT ciion Topda miu mia tonuuHond 6ornee 30 cM, TO 3Ha4YeHHE
0caZIkKu CBailHOro (QyHIaMEHTa M3 BHCAYMX CBall CIIEAyeT OIpPEAEssITh C y4YeTOM YMEHBIICHHs rabapuToB
YCIIOBHOTO ()YHIAMEHTA, KOTOPHIA B ATOM CiIydae Kak IPH BEPTHKAIBHBIX, TaK W IMPH HAKIOHHBIX CBasx
MPUHAMAIOT OTPAHWYCHHBIM C OOKOB BEPTHUKAIBHBIMH IDIOCKOCTSMH, OTCTOSIIMMH OT HApPYXKHBIX TpaHei
KpaifHUX Ps/I0B BEPTHKAIBHBIX CBail HAa PacCTOSHUM /1, tg(Qyy ,,/4), TAC h, - PACCTOSHIE OT HHKHErO KOHIA

CBaM JI0 MOJIOIBHI ¢JI05 Topda WK uila TONIHHON 6oiee 30 cM.
a) 0)

B
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Pucynox 1 - Onpesenenre TpaHul] YCIOBHOTO (yHIaMEHTa MPU pacueTe OCaJK1 CBAHHBIX (GyHIaMEHTOB
Pacuer ocanku cBaiiHOro (pyHaaMeHTa ¢ y4eTOM B3aUMHOI'0O BJIMSHUS CBAail B KycTe

7.4.4 JInsa pacueta ocaJku cBaifHOro (pyHIaMeHTa ¢ y4eTOM B3aMMHOIO BIUSHUS CBail B KycTe HEOOXOIUMO
OTIPENIETTNTH OCAJIKy OJJMHOYHOH CBau.
Ocazxy s, M, OTMHOYHON BHCSYEH CBau CIeIyeT ONpeaensaTh o popmMyIe

s =PI/(Egd), (7.35)
rae P - Harpy3ka Ha cBarwo, kH;
I, - k0>bdUUMEHT BIUAHUS OCAJIKH, 3aBUCALIMIN:

JUISI )KECTKOM CBaM - OT OTHOIIEHUS //d, I COKMMAEeMO CBaM - OT OTHOIIEHMS //d U OT OTHOCHUTEILHOMI
KECTKOCTH CBa” A = E p/E g I Ep - MOAYJIb YIIPYTOCTH MaTepuaina csau, klla;

Eg; - mopynb neopManyy rpyHTa Ha YPOBHE OJOLIBEI CBaH, Klla;

d - IuameTp WIM CTOPOHA KBaJpaTHOH CBau, M;
[ - gnuHA cBau, M.
7.4.5 Koaddpuument sansuust ocanxu I B hopmyie (7.35) uis XKeCTKOI CBau ONPEEINSIOT o GpopmyJie

1,=2,6/l/d + 4. (7.36)
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3HadeHus kodpdunrenta / UL CXKUMaeMOU CBaW IIpUBeNICHbI B Tabmuie 7.18.

Tabauma 7.18

Id 3uavenus [ py A, paBHOM
100 1000 10000
10 0,19 0,16 0,15
25 0,18 0,10 0,08
50 0,17 0,06 0,05

7.4.6 Ilpu onpezneneHnn Moayist Jedopmanuu rpyHTa Eg; CleayeTr y4uThbiBaTh, YTO HaMOOJIEEe JOCTOBEPHOS

€r0 3HAaYCHHE MOXKET OBITH IOJyYeHO MO pe3yNbTaTaM IIOJIEBBIX WCIBITAHUHA CBail (IpW HATWYUHM Ha OOBEKTE
6onee 100 craif).

[Ipr WCHONTB30BAaHWU PE3YNBTATOB CTATUYECKOTO 30HIUPOBAHHS PEKOMEHAYETCS MPUHUMATH CIICITYIOIINE
MHUHUMAJIbHbIC 3HaYCHNUs E¢; B 3aBUCHMOCTH OT CONPOTUBIICHUS 30HNPOBAHUIO ¢ ..

- BIecKax Eg, =64, ;
- B [IMHUCTBIX IpyHTax E¢; = 10g,.
7.4.7 Ocazky Ipymnbl CBaii s, M, IPU PACCTOSHUM MEXK/LY CBasMU 110 7d € y4eTOM B3aUMHOI'O BIMSHHUS CBai

B KyCT€ ONpEACISIIOT HA OCHOBE UYHCICHHOTO PEIICHUS, YYUTHIBAIOIIETO YBEIMYCHHUE OCANKH CBaW B KYCTE
MIPOTHB OCAJIKH OJMHOYHOW CBaW MPU TOH kKe Harpy3Ke, THOKOCTh //d 1 )KeCTKOCTh A cBaid, o (opMyie

sg=siR, (7.37)

rjes; - ocaJKa OJIMHOYHOH CBau NpH NPUHATOM HA Hee Harpyske, onpejenseMas 1o popmyie (7.35);

R, - xoapduument yseandenus ocanku (7.4.8).

7.4.8 IIpu ucnonab30BaHUU OCAJKU OAMHOYHOW CBaM JUIsl IPOEKTHUPOBAHUS CBAIHBIX KYCTOB U MOJEH clieayeT
YUHUTBIBATh, YTO OCajKa IPYIIILI CBall B pe3ybTaTe UX B3aUMOJEHCTBHS B CBallHOM (pyHIaMEHTE yBEIUIHBaETCS,
YTO YYHTHIBAIOT KOIDHULMEHTOM yBenuueHus ocanku R, (tabmuua 7.19).

OO0miee 4uciIo cBall n OMNPEACNAIOT C YYETOM YAOBJICTBOPEHHUS JIBYX YCIIOBHH: Ocajka TpPyNIbl CBail S
JI0JKHA OBITH B IpeJiesiax JOIyCTUMOM, a Harpy3Ka Ha OJIMHOYHYIO CBao P JI0JKHA COOTBETCTBOBATH HAIPY3Ke,
onpezessieMoit o dopmyie (7.35) npu ocazke, paBHOM 51 = s /R .

7.4.9 Tabmuna 7.19 cocraBneHa ansi cBal, OOBEAMHEHHBIX KECTKUM POCTBEPKOM, PACIOIOXKEHHBIM Ha
MOBEPXHOCTHI0 TPYHTAa WM HA CJIO€ OTHOCHUTENBHO CIA0BIX TOBEPXHOCTHBIX TPYHTOB, KOTJa POCTBEPK
MPAaKTHYECKH HE BIUSACT HA OCAAKY TPYIIITBI CBA.

[Ipu HU3KOM POCTBEpPKE CO CBasMHU IOJ OTJCNIbHBIE KOJIOHHBI (KYCThI CBaii), He CBsI3aHHBIC OOIIEH TJINTOH,
3HaueHus R B Tabuuue 7.19 MOryT ObITh YMEHBIIEHBI 32 CYET PabOTBI POCTBEPKA, PACIIONOKEHHOIO HA TPYHTE, B

3aBHCHMOCTH OT OTHOIIICHHUS PACCTOSHHS @ MEXIy OCSIMH CBail K UX TUaMeTpy d:

npu a/d =3 - Ha 10 %;

npu a/d=5-10-na 15 %.

[IpoBepky pacdeTHOrO COMPOTHUBJICHUS TPYHTA OCHOBAHMS IOIOIIBHI CBAWHOTO POCTBEPKA MPOU3BOAAT B
cootBeTcTBHH co CHull 2.02.01.

Pacuer ocagku KOMﬁHHHpOBaHHBIX CBalHO-TIJIMTHBIX q)yHI[aMeHTOB

7.4.10 Jlns ymeHbIIeHHs oOmed MW HEpaBHOMEPHOH OCaIKM COOpPYXEHHH ¢ OonbIIoW Harpy3kod Ha
(yHIAMEHT CIIeAyeT NPH MPOCSKTHPOBAHUM PACCMOTPETh BAPHAHT YCTPOHCTBA KOMOWHHPOBAHHOTO CBAMHO-
mutHoro (KCIT) dynnamenra.

B npaktuke Hanbosnpiliee MpuMEeHeHHEe Hallu OypoHabuBHbIe cBau quameTpom 0,8 - 1,2 M, BO3MOXKHO Takke
MpUMEHEHNEe 3a0MBHBIX CBail KBAIPATHOTO CEUCHUS.

Jlnuny cBaii cnexyet npuHuMath oT 0,58 10 B (B - mupuHa QyHAaMEHTa), pacCTOSHUE MEXKIY OCSIMHU CBail a
= (5 - 7)d u Gonee.

Taonuma 7.19

3nauenus kodppunuenta R
Yucno I/d=10; A =100 I/d =25;1=1000 I/d = 50; . = 10000
CBau n ald ald ald
3 5 7 10 3 5 7 10 3 5 7 10

4 1,40 1,30 1,20 1,10 2,45 2,00 1,80 1,70 2,75 2,25 2,00 1,80
9 2,25 2,00 1,90 1,80 3,90 3,25 2,90 2,65 4,35 3,55 3,15 2,85
16 2,85 2,50 2,35 2,25 4,90 4,10 3,65 3,30 5,50 4,50 4,00 3,60
25 3,30 3,00 2,75 2,60 5,60 4,75 4,25 3,90 6,50 5,25 4,70 4,25
36 3,70 3,30 3,10 2,90 6,40 5,35 4,80 4,30 7,20 5,85 5,25 4,70
49 4,00 3,55 3,30 3,15 6,90 5,75 5,10 4,70 7,75 6,35 5,60 5,10
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100 4,70 4,20 4,00 3,70 8,20 6,80 6,10 5,50 9,20 7,50 6,70 6,00
196 5,40 4,80 4,50 425 9,35 7,75 7,00 6,35 | 10,50 | 8,60 7,65 6,90
400 6,15 5,50 5,10 485 | 10,60 | 885 7,90 720 | 12,00 | 9,80 8,70 7,80

1000 7,05 6,30 6,00 555 | 12,30 | 1000 | 9,15 825 | 13,80 | 11,25 | 10,05 | 9,00

IIpumeuanus
1 B xaxxom cTonbue npy Ipyrux 3HAYEHHAX 71 Kodpduiment R, onpenensior no Gopmyine R (1) = 0,5R (100)lg n.

2 Tabnuma coctaBieHa I CBalHBIX KyCTOB KBaapaTHOU (opmbl. {1 KycTOB npsSMOyToiabpHON (HOPMBI YMCIO CBall 7 MPUHUMAIOT
paBHBIM KBaJpaTy YHCJIA CBaH 110 KOPOTKOH CTOpPOHE QyHIaMEHTA.

Meron pacueTa OcaikH TakuX (YHAaMEHTOB OCHOBAaH Ha COBMECTHOM PAacCMOTPEHHMH JKECTKOCTH CBail M
IWMTHL. B 3TOM pacuete, koraa B paboTy BKIIOYAETCs IIUTA, TPUOIU3UTEIFHO IPUHUMAIOT Ha cBau 85 % obmeit
Harpy3ku Ha QpyHIaMeHT, Ha Ty - 15 %.

7.4.11 Pacuer ocanxu KCII ¢pynnamMenTa mpon3BoAAT HA OCHOBE ONPE/IEIECHIS YaCTHBIX 3HAYSHNH KECTKOCTH
BCEX CBail 1 pocTBepKa, KOAPGHUITMEHTA UX B3aUMOJACHCTBUS U KOA((DHUITMEHTA )KECTKOCTH BCero PyHIaMeHTa:

a) JKECTKOCTh BCceX cBail K , OTIPEJIEIIAIOT 110 hopmyie

Kp=K1n/Rs, (7.38)
rae K| - KeCTKOCTb OJIHOM CBaH, onpesenseMas Kak OTHOLIEHHE HAarpy3Ku Ha CBal0 K €€ 0CaJIKe
K| =Pls; = Egd/l_ (cm. popmyiny (7.35);

n - o0Iee 4nCIIo CBai B pyHIAMEHTE;
RS - cM. Tabmuiy 7.19;

0) eCTKOCTb IIHUTHI K , ONPEAETISIOT 110 popmyie

_ Edl4
C1-vm,’ (7.39)
rae E. - cpeanuit MoayIib jedpopmaniiy rpyHTa Ha riyouHe 1o B, M (B - wupuHa mwimth), Klla;

A - mmomaas mwnThl (A = BL, e L - 1juHa T, M), M2 ;
v - kod¢pdumment [lyaccona rpyHra;
mg - K03 GHULUEHT IUIOMAAHU, 3aBUCAILUN OT OTHOIIEHUS L/B:

L/B 1 2 3 5 10
m, 0,88 0,86 0,83 0,77 0,67

B) obmryto xxectkocTs KCII ¢pynnamenra KfBLIqI/ICJIﬂIOT o ¢opmyie

Kf= Kp +K.. (7.40)
7.4.12 Ocanxy KCII ¢pynnamenTa BEIYUCISIOT TIO (opMyIIe

Sp= ZP/Kf (7.41)
IIpu 3TOM YacTh Harpy3Kku, BOCIPUHUMAEMON CBasIMU, COCTABUT

P, =(K,/K)ZP, (7.42)

a 4aCTb Harpy3KH, BOCIIPUHUMAEMOH IIIUTOH, COCTaBUT
P.=K C/K/,ZP, (7.43)

7.4.13 Onpenenenne pacyetHbix nokazateneid KCII ¢yHnameHnTa mpou3BOAsIT METOJOM TOCIEI0BATEIbHBIX
MIPUOTVHKCHUIA:
a) MMes IUIOMIAAb POCTBEpPKa 3MaHUS A W 3aaBIINCh PACCTOSHHEM MEXIy cBasMH a mopsaka (5 - 7)d,
HaXOJVM YUCIIO CBall B yHIaMEHTe
n=Ala% (7.44)
0) mpu MakcHMaJIbHO JOMYCTHMOW OcCajiKe cBaifHOTO (pyHIaMeHTa S¢ PacyeTHas oCaJka OJAMHOYHOM CBAHU s
paBHa

51 =5¢/R'; (7.45)

rJie B IEPBOM NPUOJIMKEHNH TPUHAMAIOT 3HaueHue R’ mo tabmuue 7.19, uMes 3HaueHus n U a npu l/d =25 n
A =1000;
B) ONPEJIENAIOT PACUETHYIO Harpy3Ky Ha cBaio P o gopmyie
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P, =Egds,/I', (7.46)

rje 3HadeHue /' MpUHUMAIOT 1o Tabaune 7.18, KoTopoe B MepBOM MPUOIMKEHUH IIPY IPUHATOM 3HAYEHHU R’
pasno I'; = 0,10;

I') ONpeENAOT PACYETHYIO HAIPy3Ky Ha OJMHOYHYIO CBao cBaiiHoro ¢yHmamenrta P;Har, mpuxonsiyrocs ot
BHEIITHEW pacueTHOW Harpy3ku Ha (pyHaaMenT (ZP). [Ipu aToM nprHUMaeTCs, 9TO cBau BOCIPUHAMAIOT 85 % XP

PyHar = 0.855P/nR’,. (7.47)

INomyuennoe pacxoxIeHHUE MEXAy 3HaueHMAMH P; u P;"3" yka3plBacT HanpaBlICHHE YTOYHEHHS pacdeTra

IJ1a3HBIM 00pa30M 3a cUeT U3MEHEHUS 3HAYCHHUS 71 C BKIIFOUCHHEM B pacueT (aKTUYECKUX 3HaUYCHUH //d u .

Brmonnennsie pacders! ocaaku KCII ¢pyHmaMeHTOB pekoMeHIyeTCsl JONOIHUTEIBHO MTPOBEPUTH Ha OCAAKY
KaK yCJIOBHOTO (hyHIaMeHTa.

7.4.14 Tlpu pacuere KCII dyHmameHTa KECTKOIO POCTBEpKa CJEAyeT YYHUTHIBaTh, YTO B pe3yjbTaTe
nepepacipeesieHUs] Harpy30K Harpys3ka Ha KpaiHue psiapl cBail, 0COOGHHO Ha YTJIOBbIC, 3HAYUTEIFHO BBIIIC
CpeaHell Harpy3Ky Ha cBaio B (pyHIaMeHTe, 9TO MOXKET BBI3BATh 3HAUMTEIbHBIE H3TNOAIOIINe MOMEHTHI Ha KPasx
U B yIJlaX pOCTBEpKa.

Hnst 3panuit u coopyxenuit 11 u Il ypoBHel 0TBETCTBEHHOCTH AOIMYCKAaeTCsl MPUHUMATh Harpy3KW Ha CBau B
POCTBEpKE B 3aBHCHMOCTH OT CpeAHEl Harpy3kd Ha cBaio B ()yHIZaMEHTE Pcp: B KpaWHMX pamax - P = ZPCp, B

TOM YHCJIE€ Ha YTJIOBBIX CBasAX - Py = 3Pcp.
Pacuert kpeHoB cBaliHbIX QyHIaAMEHTOB

7.4.15 KpeH npsAMOyroinbpHOTO CBaHOTO (pyHIaMEHTa i CIeyeT ONpenesaTh Mo GopMyIam:
a) A7 IPAMOYTOJIBHOTO (DyHIaMEHTa

M
o 270
i=8iy(1-v?) 7 ELD (7.48)
rae iy - Oe3pasmepHbli K0>()dHUIKMEHT, ycTaHaBIMBacMblii 110 Tabmuue 7.20 B 3aBucuMocTH OT 2A4/L (h -

riyOrHA 3aJI0)KEeHUs CBaif, M) ¥ OT oTHOIIEeHHS L/b;
v - koadunment Ilyaccona;
M - MOMeHT, feicTBYOIUN Ha pyHIaMeHT, KH-M;
Ve - K03(h(DUIMEHT HaJIe)KHOCTH TI0 Harpy3Ke;
E - monmyns nedopmanyu rpyHTa B OCHOBaHHMH CBai, klla;
Lwub - mmHa u mmpuHa GpyHIaMEHTa, M;

Ta6auma 7.20

3uavenus i pu L/b, paBHOM
3uauenus 2h/L
0,5 24 5
0,5 0,37 0,36 0,28
1 0,32 0,30 0,25
3 0,30 0,22 0,18
0) g kpyrioro GyHIaMeHTa
M
.
i=iy(1-) Y Er (7.49)

/e iy ONpeeNsoT o Tabauue 7.21 B 3aBUCUMOCTH OT OTHOINEHHS A/r (v - paguyc QpyHIaMeHTa, M);
v, M,y E - 10 xe, ut0 1 B hopmyie (7.48).
Tabnuuna 721

hir 0,5 1,0 2,0 5,0
i 0,36 0,26 0,23 0,23

PacyeT ropuzoHTaNIBbHBIX NlepeMelIeHUil cBaii

7.4.16 Pacuer cBaii mo geopmaisiM Ha COBMECTHOE JCHCTBHE BEPTHUKAIBLHOW M TOPU3OHTAIBHON CHII H
MOMEHTA CJIeyeT BEIOIHATE B COOTBETCTBHY ¢ IpHitoxkeHneM /1.

Just coopyxenuii II u Il ypoBHEH OTBETCTBEHHOCTH pacdyeT FOPU30HTANIBHBIX IIEpEMEICHUH KyCcTa cBail pu
KECTKO 3aJIeJIaHHBIX B POCTBEPK CBasX AOIMYCKAETCs BBHINONHATH MO MpHUBEAEHHOMY Huxke Mmerony (7.4.17 -
7.4.21).
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Pacuer mpou3BOAAT pa3menbHO A CBSI3HBIX W HECBSI3HBIX TIPYHTOB IO HECYHICH CIIOCOOHOCTH U IO

nedopmanmsam.
7.4.17 Pacuerom J0JKHO OBITH 0OecTiedeHo BhIMoIHeHue ycnoBui (7.50) u (7.51):
F,<Hg (7.50)
A< S, (7.51)

rae £, - pacueTHas rOpU30OHTasIbHAS HArpy3Ka Ha KyCT cBai, KH;
H, - pacdyeTHOE CONPOTUBIIEHUE KyCTa CBaii, ompesensemoe 1o dpopmyie (7.55), kH;
A, - pacyeTHOE rOPHU3OHTAILHOE MEPEMEIEHUE CBAK B YPOBHE II0JI0IIBBI POCTBEPKA, M;
Spyp - TPEACTBHO JOMyCTHMOE 3HAYCHHE TOPU3OHTATBHOIO MEPEMEIICHHS CBAH, YCTAaHABIMBACMOC B
TEXHUYECKOM 3aJIaHUH, M.
7.4.18 Ilpu pacueTe cBail B CBSI3HBIX TPYHTAX OMPEACISAIOT:
1) Hecymiyro criocoOHOCTh CBaii Ha TOPU3OHTAIBHYIO Harpy3ky H, kH, B 3aBUCHMOCTH OT MIPOYHOCTH CTBOJIA
cBauW Ha U3ruo 1Mo GopmyIe

H=cdp,, (7.52)

Te ¢, - PacueTHOE CpeiHee 3HaYCHHE HEIPCHUPOBAHHOIO CONPOTHBIICHHS TPYHTa CIABHIY, ONPE/EIsEMOe B

COOTBETCTBUU C 7.4.21 /uid y4acTKa OT MOBEPXHOCTH IrpyHTa 110 ri1youns! 10d, kl1a;
d - nuameTp WM IIMPHHA CTBOJIA CBaH, M;
B. - OespasmepHblii KOI(D(HUUMEHT NPOYHOCTH CTBOJNA CBaW, ONpeJeNseMblid 1o Tabmuue 7.22 B

3aBHCHMOCTH OT OE3pa3sMEPHOTO MOKA3aTels /m , U BUJA 33/IENIKU TOJIOBbI CBau
- 3
mC—Mp/Cud , (7.53)

rae Mp - pacyeTHbBIH M3rHOAIUKA MOMEHT CTBOJA CBau, KH-M, ompesaenseMblii B 3aBUCUMOCTH OT pa3Mepa H

apMUpPOBaHUs CBaW;, IS CTaHAAPTHBIX KEIe300CTOHHBIX 3a0MBHBIX CBal, MPUHUMAEMBIA MO CEPHUU
1.011.1-10 (mpunosxxenue ') ¢ y4eToM BEpTUKAILHON HATPY3KH HA CBAIO MPU €€ HATUYHH;
¢, ud -Toxe,uro u B popmyde (7.52).
u

Tabauuma 7.22

C Kosddumment B pu m , paBHOM
Bast

2 4 10 20 40 100 200
C 3ajie1aHHON TOJI0BOM 5,1 7,9 12,7 20,7 32,4 51,3 77,1
Co ¢BO0OOIHOI I'0JIOBOM 4,1 5,9 8,9 13,9 21,2 34,7 55,6

2) IlepemerieHne roJIOBBI CBaH Uy, M, - 110 GopMmyJIe

1,
y H,
u, = Ed (7.54)
rae H - To ke, uto u B hopmye (7.52);
qu - K03 GUIUEHT MepeMENICHUs TOJIOBBI CBaH, 3aBUCAIIMA OT OTHOIICHHS Ep/E o H omnpenenseMblii 1o
Tabmuie 7.23.

Taomnuma 7.23

EJE, 100 1000 10000
I, 035 0.23 0.14
Lup 0,50 0,35 024

3nech Ep v E_ - COOTBETCTBEHHO MOJYIIM YNPYrocTd cBau M Jedopmaumu rpynra, klla; E  npuHuMaror

PaBHBIM CpeHEMY 3HaYSHHIO OT MTOBEPXHOCTH A0 Tiyounsl 10d.
3) PacueTHOE COMPOTUBIICHUE KyCTa CBal TIPU JKECTKOM 3aJIelIKe CBal B POCTBEPK - 110 popMyIie

H, = HnK

- (7.55)

rae H - To e, uto u B popmyie (7.52);
n - 9HCIIO CBaii;
Kpp - 6e3pasmepHblii KOOQQUIMEHT B3aMO/IEHCTBIS CBaM, IPUBEACHHBIH B Tabiuie 7.24.

Taonuma 7.24

WWW.STROYTENDERS.RU



CII 50-102-2003

Crp. 33 u3 75

. 3nauenue ko3ppurmenta K, IpU pacCTOSHUM MEXJTY CBASIMH d, PABHOM
Yucio cBaii n
3d 4d 5d 6d
4 0,68 0,71 0,80 0,86
9 0,59 0,62 0,71 0,78
16 0,47 0,57 0,65 0,74
20 0,45 0,55 0,64 0,73

7.4.19 Tlpu pacueTe cBail B HECBSI3HBIX TPYHTaX OMPENEIISIOT:

1) Hecymiyto ciocoOOHOCTE CBau Ha TOPU3OHTAIBHYIO HATPY3KY B 3aBUCUMOCTH OT IPOYHOCTH CTBOJIA CBAaU Ha

u3rud no gpopmyie

H=k2,,d°B,, (7.56)
rue kp - ko3¢ purEeHT maccuBHOrO GOKOBOTO JaBICHMS TPYHTA, paBHEIN £ = (1 + sin ¢)/(1 - sin ¢);
Yy - pacyeTHOe 3HAueHHE YJENbHOrO Beca TIPyHTa (IIPU BOJOHACHILIEHHBIX TIPYHTax C Y4YETOM

B3BEIIMBAIOIIETO JICHCTBUS BObI), KH/M3 ;
B, - GespasmepHblii KOdPOULMEHT, onpeaessieMblii o Tabnuue 7.25 B 3aBUCHMOCTH OT 0€3pa3sMepHOro

TI0KA3aTelIst M, , BBIMUCISEMOTO 110 GopmyJie

m = Mp/kzpyld4. (7.57)
Mp - TO Xe, 9To U B hopmyde (7.53).
Tabnuma 7.25
Koadduuuent B, npu m_, paBHOM
Cgas n n

2 4 10 20 40 100 200 400
C 3ajie1aHHON TOJI0BOM 3,3 4.2 6,5 9,1 13,5 23,6 36,5 56,9
Co ¢BOOOIHOI T'0JIOBOI 1,6 2,5 4,8 7,4 11,8 21,9 34,8 55,2

2) [lepemerenue TOIOBHI 3aeIaHHON cBaw - 110 Gopmye (7.54).
3) Pacuernoe conporusnenue Kycra cail [, kH, - mo gpopmyie (7.55) ¢ ucnons3opanneM tabiuisl 7.24.

7.4.20 T'opusoHTaneHOE TEpeMeInenre A, M, TPYIIBI 3aJ€JaHHBIX CBall B YPOBHE IIOJOMIBEI POCTBEPKA B
CBSI3HBIX U HECBSI3HBIX IPyHTaX OMpPEAEIAIOT 110 opmyre

A =R.H, pp1, (7.58)

rae Ry - k09 QUUMEHT nepeMeleHns CBail ¢ 3a/1eaHHBIMK TOJIOBAMH, OTIPE/IeseMbIi 110 popmyie (7.59);
H,, - cpenusis Harpyska Ha cBaro B rpymme, KH;
Pj1 - TOPU3OHTAIBHOE MEPEMCIICHIE OJIMHOYHOW CBaW €O CBOOOJHOW rojioBoi, M/KH, mpu emuHUIHOU

Harpyske (H = 1), onpenensiemoe mo popmyie (7.60);

Rp= l/KBB, (7.59)
rae Kpp - TO Xe, 4to u B popmyie (7.55);

Pl =1up/ESd, (7.60)
rue Iup - K03 UIMEHT TIepeMeleH s TOJIOBbI CBOOOJHON CBau, 3aBUCSIINAN OT E p/E U OTIpeIeNIIeMbIH IO

Tabiuue 7.23.
[Tonb3ysice Gopmynoii (7.60), caemyeT onpenensaTh TaKOe CpeHee pacueTHOE COMPOTUBIICHUE CBAaU B KYCTe

H_ , mpu KOTOpOM 00ecredynBaeTcs BbIONHEHHE TpeGoBanuii mo nepemeuienusm (7.51) u (7.54), a Takxke
obecrieynBaeTCss HEOOXOAMMBIN 3amac 10 Hecywed crnocodHoctn can H, < H: B CBS3HBIX IPYHTax - IO

tdhopmyie (7.52), B HECBSA3HBIX TPYHTaX - 1o ¢opmyie (7.56).
7.4.21 HenpeHupoBaHHOE CONPOTHBJICHHE IIIMHACTOrO IpyHTa casury c,, klla, cienyer ompepessirts 1o

nabopatopHbpiM uctbiTanuaM (TOCT 12248) wiu B 3aBUCUMOCTH OT PacUYETHBIX 3HAYCHHUN XapaKTePUCTHK
apenupoBanHoro casura @p u ¢ (FOCT 12248) o popmyine

— CICtg(pI k

T
t —_
¥ g(pl + (pl 2 (761)

rae k . - TIONPaBOYHbINA KOI(P(ULIMEHT, ONIpeeseMblii B 3aBUCUMOCTH OT ¢ 110 Tabauue 7.26.
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Taonuma 7.26

¢, klla 20 25 30 35 40
k 1,2 1.4 1,9 2,2 2,5

C

[Ipy HaMMYMK NAaHHBIX CTATUYECKOI'O 30HAUPOBAHUS BO3MOXKHO TAKXKE OINpEesIeHUE HEAPEHUPOBAHHOTO
CONPOTHBIICHHUS CIIBUTY ¢, B 3aBUCHMOCTH OT CONPOTUBIICHHS KOHYCY ¢ . 110 hopmyIe

¢, = q,/20. (7.62)

Ipu sToM 3Hauenue g, klla, IPUHUMAIOT CPEAHMM ISl PACCMATPHBAEMOTO PACYETHOTO y4acTKa CBAH: IPH

pacueTe Ha TOPU3OHTAIBHYIO HATPY3KY - OT IMOBEPXHOCTH A0 TIyOuHH 10d, py ompeneneHiy COMPOTHUBICHUS
IOJT HUKHUM KOHIIOM CBau - Ha yuacTke 1d Buiiie U 4d HIKE TIOJIOIBHI CBaH.
B mpakTHueckux pacderax PEKOMEHIYETCS IPUHHUMATh MEHBIIECE 3HAYCHHE ¢, U3 ONPEJENEHHBIX II0

dopmynam (7.61) u (7.62).

7.5 OCOBEHHOCTH NIPOEKTUPOBAHUA gBAfIHBIX ®YHIAMEHTOB ITPH
PEKOHCTPYKLUH 3JAHUU U COOPYKEHUU

7.5.1 llpuMeHeHne CBaiHBIX (YHIAMEHTOB MpPW PEKOHCTPYKIMHM 3MaHUH ¥ COOpPYXEHHH Hambomee
1esecoo0pa3Ho MMpH 3HAYUTENIFHOM YBEIHMYSHNH HAarpy3Kd Ha OCHOBaHWE W NP HAJIMYMH B OCHOBAHMH CIIA0BIX
TPYHTOB.

Jlnst cBalHBIX (h)YHIaMEHTOB MOTYT OBITH HCIIOIb30BaHbI CIEAYIOIINE BU/IbI CBall: 3a0MBHBIC, BAABIMBAEMBIE,
OypoHaOuBHBIE, OypOUHBEKIIMOHHBIE U OYpPO3aBUHUINBACMBIC.

Ilpu mpoBefeHUHM PEKOHCTPYKLUHUM B YCIOBUSIX CYLIECTBYIOIIEH 3acTpOKM pEeKOMEHIyeTcs HMpUMEHEHHE
BIIaBITUBAEMBIX, OYpOHAOMBHBIX, OyPO-UHBEKIIMOHHBIX M OypO3aBUHYMBAEMBIX CBail.

7.5.2 Cgpaiinple (yHIAMEHTHI TPH PEKOHCTPYKIMH 3JaHHH M COOPYKEHHH CllelyeT HpPOEKTHPOBaTh B
COOTBETCTBUH C TpeOOBAaHMSIMHM HACTOAIIETO MOJpa3fena W moapasaenoB 7.1 - 7.4. McxonHble naHHBIE IS
MPOEKTUPOBAHUS, MOMUMO YKa3aHHbIX B 4.1, JOIDKHBI COAEp’KaTb pPe3ylbTaThl paboOT IO 00CIIENOBAHUIO
OCHOBaHWH, (PyHIAMEHTOB W KOHCTPYKIMH PEKOHCTPYHPYEMOTO 3JaHHSA, a B YCIOBHAX CyIIECTBYIOIIEH
3aCTPONKH - TaKXKe IS 3IaHUH M COOPYKEHHUH, TIOIaJafoNNX B 30HY BIMSHUS PEKOHCTPYKITHH.

7.5.3 VHXeHEepHO-T€0JIOTMYECKHE U3bICKAHUS JUIl PEKOHCTPYKIUU JOJDKHBI IIPOBOJUTHCS B COOTBETCTBUHU C
TpeboBaHusAMHU paszzena S Hactosimero CII.

7.5.4 B mpoexTax peKOHCTPYKIIMH OCHOBAHUH M (DyHIAMEHTOB 31aHUI U COOPYKEHUH TODKHBI TPHHUMATHCS
TaK{e pEmIeHns, TPH KOTOPHIX MaKCHMAIBHO HCIIOJIB3YIOTCS CYIIECTBYIOIIHME KOHCTPYKIMH (pyHIaMEHTOB U
HecyIlasi CHOCOOHOCTh IPYHTOB.

7.5.5 ®yngameHTsl U3 3a0MBHBIX CBail, MPOEKTUPYEMBIE JUIS PEKOHCTPYKINH B YCIOBHSAX CYILIECTBYIOIICH
3aCTPONKH, JOJKHBI IPOBEPATHCA Ha O€30MIaCHOCTH 110 YCIOBHIO TMHAMHUYECKHX BO3AEHCTBHI Ha KOHCTPYKINHU
OJIM3KO PACTOJIOKECHHBIX 3JJAHUN U COOPYKEHUI B COOTBETCTBUH C TpeOoBaHMsIMU 4.8, a TakKe Ha O€30MacCHOCTh
T0 YCJIOBHIO CMELICHUS IPYHTa BOKPYT MOrPy>KaeMbIX CBail.

be3onacHoe Mo ycinoBHIO IMHAMHUYECKUX BO3JACHCTBUN PACCTOSHUE ¥, M, OT IOIPYKAaeMbIX CBal 0 3AaHUI
WJIM COOPYKCHUH, KaK MPaBUIIO, TOJDKHO Ha3HAYaThCs HE MeHee 25 M.

7.5.6 Eciu paccrosiHue 7 OT OMMKaWIIUX MOTPY)KAEMBIX CBail MeHbIe 25 M, JOMyCTHUMbIE Oe30IMacHbIe
paccTOSHUSA ClIeAyeT yCTaHAaBIMBATh MCXOJS M3 YCIOBHSA, YTOOB! pacueTHasi CKOPOCTh BEPTHKAIBHBIX KoJeOaHni
¢ynmamenra V, cm/c, Ha pacCTOSIHUM 7 OT TIOTPY’)KaeMOi CBau He MPEBBIIIaIa IPEIENTbHO JOIyCTUMOTO 3HAYCHH
JUISL JAHHOTO 3[JaHUSI WIN COOPYXKEHUs, KOTOPOe JOJKHO YCTAHABIUBATHCSA B 3aBUCUMOCTU OT KOHCTPYKTHBHBIX
0COOCHHOCTEH 3/1aHWA WM COOPYXEHHS M KaTeropuu HX COCTOSHHMA. JlomycTHMble 3HAYEHUS CKOPOCTH
KosleOaHMH MOTYT OBITH OmpeseneHbl 1mo Tadnume 7.27. B HEoOXOAMMBIX Cilydasx JOIyCTHMbIE Oe30macHbIe
paccTosHUA NOJDKHBI YTOUYHATHCA Ha OCHOBE MHCTPYMEHTAIIbHBIX U3MEPEHHUH MapaMeTpoB KojeOaHuil rpyHTa U
COOpY’KEHUH NpH TPOOHOM MOTPYKEHUH CBAA.

IIpumeyanue - YMeHbUICHHE HETaTHBHOIO AWHAMHYECKOTO BO3ICHCTBHS OT 3a0MBKHM CBail Ha CYyNIECTBYIOIIME 3JIaHUS U
COOpYKEHHST BO3MOXHO IyTeM IOTPYXEHHsS CBalf B JIMACPHBIC CKBaKHHBI, MPUMEHEHHEM THAPOMOJIOTOB C OOJIBIION Maccod HX
yJapHOi1 YacTH NPHU MAJIOH BBICOTE €€ MobeMa, BUOPOIIOrPYKEHHs U Jp.

Tabauuma 7.27

JlonycTumple CKOPOCTH KosebaHui, cM/c, IpH IPYHTaX OCHOBAHUS
Ilecku
KOHCprKHI/II/I 3aHUHA 1 COOpy)KCHHﬁ IIJIOTHBIC | cpe[{Heﬁ IIJIOTHOCTH | PBIXJIbIC
I'TMHUCTBIC TPYHTHI IPH OKA3aTENE TCKYYESCTH

I, <05 0,5<1;<0,75 1,>0,75
MOoHOJIUTHBIE KeNe300€TOHHBIE W KapKacHbIE CO 6,0 4,5 1,5
CTAJIBbHBIM KapKacoM
KapkacHble ¢ paMHBIM KapKacoM W3 MOHOJIMTHOTO 4,0 2,0 0,7
JKeJe300eToHa
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| Kupnnusbie GlouHble 1 IaHEIbHBIE | 3,0 | 1,5 | 0,5 |

3HaveHs CKOPOCTH KoJebaHuil V, cm/c, 3TaHui U COOPYKEeHNH BBIYUCIISAIOT IO GopMyIie
V' =2ra9, (7.63)

r7ie 0 M O - COOTBETCTBEHHO aMILINTY/Ia ¥ 9acToTa KojeOaHUH, onpeiensieMble IKCIIEPUMEHTAIBHO TIPH TPOOHOH
3a0UBKE CBail.

7.5.7 B ciydasx Korjma IprMeHEHHe 3a0MBHBIX CBaif BOJM3M CYyNIECTBYIOIIMX 3[JaHUN M COOpY>KEHUH
OKa3bIBACTCS HEBO3MOXKHBIM 110 YCIOBHIO JHHAMHYECKHX BO3JCHCTBHH, OHH MOTYT OBITh 3aMEHEHBl Ha
BIaBIMBaEMbIe CBaW, IOTPYy’KaeMble CICIMAIbHBIMH CBAaeBIABIUBAIOIIMMU YCTAHOBKAMHU WM C IIOMOLIBIO
JIOMKpPAaToB.

MunnmManbpHO HeoOXoauMoe yermue F, KH, 11 BAaBIuBaHUs CBail TOIYCKACTCS OMPENENITh 0 (hopMyIIe

F>K[F, (7.64)

rae K, - ko9 puuEeHT yCaoBUi paboThI, IPUHUMACMBIH [IPU CKOPOCTH MOIPY/KEHHsI CBaH /10 3 M/MUH PaBHbIM

1,2;
F 4 - Hecymas CIOCOOHOCTH CBaW MPHU Pa3IMYHBIX TIyOHnHAaX ee morpyxeHus, KkH.

[Ipu nprMeHeHNH BIABIMBAHUS CBall I YCUJICHUS OCHOBAaHHM PEKOHCTPYHPYEMBIX 3JaHUN UX (DyHIaMEHTHI
U TIOJ3€MHbIE KOHCTPYKITHH JOJKHBI OBITH IPOBEPEHBI HA BO3MOKHOCTh BOCIIPUSTHS YCHIINS BAABIUBAHUS F U B
ciydae HeOOXOANMOCTH yCHIICHBI.

7.5.8 Ilpn npumenennn ¢yHIaMEHTOB W3 OypOHaOMBHBIX CBail JUIi PEKOHCTPYHPYEMBIX 3JaHHH |
COOpYKEHUI HEOOXOAMMO MTPOBECTH OIIEHKY BO3MOKHOW TEXHOJIOTHUYECKON 0CaJKN MU pa30ypruBaHUN CBAHHBIX
CKBXXUH, KOTOpas MOJKET BBI3BATH OCAIKy OJHM3KO PaCIONOKEHHBIX (PYHIaMEHTOB, a TaKXKE IPETYCMOTPETh
MEpPONPUATHSI IO YMECHBIICHUIO TEXHOJIOIMUYECKOHM OCAaJKHM 3a CYET MCHOJIb30BAHUS CTAHKOB, OCHAIEHHBIX
WHBEHTapHBIMU 00CaHBIMHU TPyOAMH.

7.5.9 Jlna ycuieHuWs UM YCTPOHCTBA (PYHIAMEHTOB PEKOHCTPYMPYEMBIX 3aHUH U COOPYKEHUH BMECTO
OypoHaOMBHBIX CBail MOTYT MPUMEHATHCS OYpO3aBHHYMBACMEIE CBal. B 3TOM cilydae MCKITIOYarOTCs pa3rpy3Ka u
pa3phIXJICHNUE TPYHTOB, IPOUCXOISIINE IIPH MIPOXOAKE OYpOHAOUBHBIX CBAM.

7.5.10 Jlnsa ycwieHus OCHOBaHWM M ()yHIaMEHTOB B CTECHEHHBIX YCIIOBHSAX MPOBEJCHUS PEKOHCTPYKIIMH, a
TaKke B CiIydae HEOOXOIMMOCTH YIIIyONeHHs TIOJ3eMHOM dYacTW 3[aHWS WIM YCTPOWHCTBAa BOJIM3M HETO
MOJI3EMHBIX COOPYKEHUH CIeyeT NPUMEHATh OypOHHBEKINOHHBIE cBan quameTrpoM 100 - 250 mm.

7.5.11 Ilpm ycuwieHnn cBaHBIX (YHIAMEHTOB PEKOHCTPYUPYEMBIX 3JaHMA TYTEM TOJBEACHHUS
JONOJHUTENIBHBIX CBAll MOJ UX CYILECTBYIOLIME POCTBEPKH IOCIEIHHUE JOJDKHBI IPOBEPSATHCS HA MPOYHOCTH B
CBA3M C M3MEHEHUEM Harpy3oK M MECT UX NPUWIOKEHUs. B ciaydae HEJOCTaTOUHOM NMPOUYHOCTH POCTBEPKOB
HE00X0AUMO MPOCKTUPOBATH UX YCUJICHHUE.

7.5.12 JlomonHUTENbHBIC OCAIKU OCHOBAaHWH PEKOHCTPYUPYEMBIX 3JaHUA W COOPYKCHHM, BbI3BaHHBIC
PEKOHCTpYKLUHMEH, HEe JOJDKHBI IPEBBIIATh MPEAETbHBIX JOMOJHUTEIbHBIX 3HAYEHUH, KOTOpbIE OJIKHBI
YCTaHABIMBATHCSI B 3aBUCUMOCTH OT YPOBHS OTBETCTBCHHOCTH COOPYKEHHSI U KaTETOPHUH COCTOSIHHS €ro
KOHCTPYKIHUH C YI€TOM UMEIOIIUXCS HOPMATUBHBIX IOKYMEHTOB.

8 KOHCTPYUPOBAHUE CBAMHBIX ®YHJIAMEHTOB

8.1 Craiinbie pyHIaAMEHTHI B 3aBUCHMOCTH OT JIEHCTBYIOIIMX HArpy30K clieAyeT MPOEKTUPOBATh B BUJIE:

a) OAMHOYHBIX CBai - O]l OTJEIBHO CTOSAIIUE OMOPHI;

0) cBaliHBIX JIHT - O] CTEHBI 3/IaHUH M COOPY)KEHHWH NpH Tepenade Ha (yHAAMEHT paclpeAe’eHHBIX 110
JUITMHE Harpy30K ¢ pacHoj0XKEeHUEM CBall B OJUH, JBa psija u 0oee;

B) CBallHBIX KYCTOB - TOJ KOJOHHBI C pAacCIOJOXECHHEM CBall B IDIaHE Ha YYacTKEe KBaJpaTHOMH,
MPSMOYTOIBHOM, TparenenaaIbHoNl U Jpyroi GopMsl;

T') CIUIOIIHOTO CBAfHOTO MOJIS - TOJ TSKENBIE COOPYKEHHUS CO CBAassMU, PABHOMEPHO PACIHOIOKEHHBIMU O]
BCEM COOPYXEHHEM M 00BEINHEHHBIMH CIUIOMIHBIM POCTBEPKOM, MTOJIOIIIBA KOTOPOTO ONUPAETCS HA TPYHT.

8.2 B 3aBHCHMOCTH OT KOHCTPYKIUH 37aHUS IPUMEHSIOT JEHTOYHbIE POCTBEPKH, POCTBEPKH CTAKAHHOTO THUIIA
U TUTUTHBIE POCTBEPKH.

8.3 JleHTOUHBIE POCTBEPKU IPUMEHSIOT, KaK IPAaBUJIO, U 31aHUH ¢ HecymuMu creHaMu. [lupruHa pocTBepka
3aBUCHUT OT YMCJIa CBal B MONEPEYHOM CEUEHHUH U OT LIMPUHBI HECYIIEH CTEHBI.

3HaueHue cBeca POCTBEPKa OT MPaHU CBall JOJHKHO MPUHUMATHCS C YUETOM JIOMYCKAEMBIX OTKJIOHEHHI CBail B
MJIaHE B COOTBETCTBUU C PEKOMEHIalUsIMU Tlofipasaena 15.5.

BricoTy pocTBepka OIpenemnsfoT pacdeToM B coorBeTcTBUM ¢ TpeboBaHmsiMu CHull 52-01. PoctBepk
PACCUUTHIBAIOT KaK JKEIe300CTOHHYI0 MHOTONPOJIETHYIO OanKy. ApPMHPOBaHUE pOCTBEPKA IPOU3BOIUTCS
MPOCTPAHCTBCHHBIMU apMaTypHBIMH KapKacamMH, Kak MpaBWwio, W3 apmarypbl kinacca A-III (A400). s
pOCTBepKa MPUMEHSIOT, KaK MpaBuiio, 0eTOH kiacca mo mpouHoctr B15, B20. PocTBepk ykmaabIBaloT MO
OETOHHOM MMOAr0TOBKE Kitacca B7,5.

8.4 PocTBepkH CTakaHHOT'O THWIIA, COCTOSIIIME W3 IUIMTHOM 4YacTH W TOJAKOJCHHHKA - CTAaKaHHOW YacTw,
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MPUMEHSIOT B 3JIaHUSIX CO COOPHBIM JKEI€300€TOHHBIM KapKaCOM.

Pasmepsl pocTBepka B IIaHe JOJDKHBI NpUHMMaThCs KpaTHeiMM 30 cM, a mo BeicoTe - 15 cm.
KoHcTpyKTHBHYIO BBICOTY pOCTBepKa HazHavyaroT Ha 40 cMm Oosbine riyOuHBI cTakaHa. POCTBEpK pacCUMTHIBAIOT
Ha KU3ru6 (MIMTHAS 4acTh, CTAKAHHAS YacTh) U HA MPOJaBiIvBaHue (MPOJIaBIMBaHUE KOJIOHHBI M YIJIOBOM CBau) B
coorBercTBUM ¢ TpeboBanmssmMu CHwull 52-01. ApmupoBaHme pOCTBEpPKa IPOM3BOAAT IUIOCKUMH CETKAMHU
(mWTHAS YacTh) M MPOCTPAHCTBEHHBIMH KapKacaMH (CTEHKH CTaKaHa), Kak MPaBHIIo, U3 apMaTypsl kiacca A-I11
(A400). Ins pocTBepka NPUMEHSIOT, Kak MpaBWiIo, OeToH kiacca mo mpouHoctu B15, B20. Poctepk
VKJIabIBAIOT Ha OETOHHYIO MOATOTOBKY Kiacca B7,5.

8.5 IlnmuTHBIE POCTBEpKM MPHUMEHSIOT IS 3MaHAH C KapKacoM W3 MOHOIUTHOTO Xele300eTOHA WIH C
METAJUIMYECKUM KapKacoM. lIpm 3TOM BBICOTY POCTBEpKa OINPENEISIIOT € Y4YeTOM HEOOXOOMMOH 3aJeiKu
apMaTyPHBIX BBIITYCKOB WJIM AHKEPHBIX OOJITOB.

Js TSOKENBIX KapKacHBIX 3IaHUH W COOPYXCHHU MPUMEHSIOT, KaK MPaBHIIO, OONbIIEpa3MEpHBIC TUINTHBIC
poctBepkH (mpu pazmepax B miane 10 x 10 M u 6onee). [Ipu 3TOM BBICOTY TUIMTHOTO POCTBEPKA OMPENEISAIOT U3
pacdera BO3MOXXHOCTH BOCTIPHATHS IIONIEPEUHBIX CHJI 03 YCTaHOBKH ITOIEPEYHON (BEpTHKAIBHON) apMaTypBL.

IInuTHBIE POCTBEPKYU MPOEKTUPYIOT C UCIOIB30BAHUEM IIporpamm s OBM.

[TnuTHBIE POCTBEPKH apMHUPYIOT BEPXHUMHU U HUKHUMHE ceTkamu u3 apMatypsl kinacca A-IIT (A400), kotopbie
YKJIaJbpIBAlOT HA MOJACP)KUBAIOLINE KapKachl. bojbliepa3sMepHbIC IIUTHBIE POCTBEPKU H3TOTABIMBAIOT M3
OeToHa Kiacca 1o nmpoyHocty B25, yknansiBaeMoro Ha O€TOHHYIO TIOATOTOBKY Kiacca B7,5.

8.6 Ilpm paspaboTke mpoekTa CBaHBIX (PYHIAMEHTOB HEOOXOIMMO YYMTHIBATh CIEAYIOIINE IaHHBIE:
KOHCTPYKTHUBHYIO CXEMY IpPOCKTHPYEMOTO 3IaHHS WIM COOPYKCHHUS; pasMephl HECYHIMX KOHCTPYKUUN U
MaTepral, U3 KOTOPOro OHH NMPOEKTHPYIOTCS; HAIMYNE W rabapUThl MPHOIMKEHNS 3arTyOICHHBIX TIOMEIIeHNH K
CTPOUTENHHBIM OCSIM 3IaHUS WM COOPYXKEHUS W MX (yHAaMEHTaM; Harpy3Kd Ha (yHZaMEHT OT CTPOUTEIBbHBIX
KOHCTPYKIHMH; pasMeLICHHE TEXHOJOTHUYECKOr0 O0OpYHAOBaHUS M HAarpy3Kd, IepeiaBaeMble OT HEro Ha
CTPOUTEIbHBIE KOHCTPYKLIUHN U MOJBI, a TaKXKe TPeOOBaHMSA K MPEACNbHBIM OCaJKaM U KPEHaM CTPOUTEIIBHBIX
KOHCTPYKIMH U (yHAaMEHTOB IO 000pYIOBaHHE.

8.7 Yucno cpaii B (QyHAaMeHTe U HX pa3Mepbl CleAyeT Ha3HadaThb M3 YCIOBUS MaKCHMAalbHOTO
WCIOJIb30BAHUS IPOYHOCTH MaTepualia CBail U TPYHTOB OCHOBAHMS IIPU PAacUETHOU Harpyske, HOIyCKaeMOW Ha
CBalo, C Y9ETOM JIOIYCTHMBIX MIePeTrpy30K KpaHUX cBail B hyHIaMEHTE B COOTBETCTBHU ¢ TpeboBanmsmMu 7.1.11.

BbI00Op KOHCTPYKIMH M pa3MepoB CBail JOJDKEH OCYIIECTBIATHCS C Y9YETOM 3HAUYE€HWH W HaIpaBIICHHS
JIecTBUSL HArpy3oK Ha (QyHAZaMeHTHl (B TOM YHCIIE TEXHOJOTHYECKHUX HArpy3okK), a TaKKe TEXHOJOTHH
CTPOUTENHCTBA 3/1aHHUS M COOPYKEHUSI.

IIpn pasmerneHnn cBail B IuraHe HEOOXOANMO CTPEMHTHCS K MUHMMAIBHOMY YHCIY HX B CBaMHBIX KycTax
(Tpynmax) wix K MakKCHMaJlbHO BO3MOXXHOMY IIary cBail B JieHTaX, JOOMBAasCh HAMOOJBIIETO HCIOIh30BAHUS
MPUHATOW B TMPOEKTE Hecylled crmocoOHocTH cBail. He cnemyeT nomyckaTh HEIOMCIOIb30BAaHUE HECyIen
crocobHOCTH cBait 6onee 15 %, meperpysKy cBail OT MOCTOSHHBIX M JUIMTEIBHBIX Harpy30K Oosee yem Ha 5 %, a
OT KPaTKOBPEMEHHBIX Harpy3okK - Ha 20 %.

8.8 Compsbkenne cBalHOTO POCTBEPKAa CO CBasgMH JIOMYCKaeTCs IpelycMaTpuBaTh KakK CBOOOJHO
OTMPAIOIINMCS, TaK U KECTKUM.

CBoOogHOE omMpaHWe POCTBEpPKAa HAa CBaW JOJDKHO YYHTHIBAThCA B pacdyeTax YCIOBHO Kak IIApHUPHOE
COTIPSDKEHUE U NIPH MOHOJMTHBIX POCTBEPKAX JOJDKHO BBITIOIHATHCS IYTEM 3a/I€TKHU TOJIOBBI CBAaH B POCTBEPK Ha
rmyouny 5 - 10 oM.

JKectkoe compspkeHre CBaifHOTO pOCTBEPKA CO CBAsIMHU CIIeyeT MPeayCMaTprUBaTh B CIIydae, KoTaa:

a) CTBOJNBI CBail pacrojaraloTcsi B CIAOBIX TIpyHTax (PBIXJIBIX IeCKaX, INIMHUCTBIX TPYHTaX TeKydel
KOHCHCTEHIINH, Ujax, Topdax v T.I.);

0) B MecTe CONpsDKEHHMSA CXKHMaromas Harpyska, IieperaBaeMas Ha CBalo, MNPHIOXKEHa K HeH ¢
9KCIIEHTPUCHUTETOM, BBIXOJIAIINM 32 TIPEISIIBI €€ AApa CeUeHHUS;

B) Ha CBAIO JCHCTBYIOT FOPH3OHTAJIBHBIC HATPY3KH, 3HAUCHHS IMEPEMEIICHUI OT KOTOPHIX IPU CBOOOIHOM
ONMPaHNH OKa3bIBAIOTCS OOJIee MpeaebHbIX U IPOSKTUPYEMOT0 3/1aHHS WIIH COOPY KEHHS:

T) B pyHIaMeHTe MMEIOTCSI HAaKJIOHHBIE MJIM COCTaBHBIE BEPTHUKAIbHBIE CBaH;

1) cBau paboTalOT Ha BBIJICPTUBAIOIIUE HATPY3KHU.

8.9 XKecTkoe compspkeHHE KelNe300€TOHHBIX CBall ¢ MOHOJIMTHBIM KelIe300€TOHHBIM POCTBEPKOM CIIEIyeT
MpeAycMaTpUBaTh C 33JeJKOH TOJIOBBI CBaW B POCTBEPK Ha TIIyOMHY, COOTBETCTBYIOIIYIO JUIMHE aHKEPOBKHU
apMaTypbl, WIH C 33/€JKOW B POCTBEPK BBIIYCKOB apMaTypbl Ha AJHHY HMX AHKCPOBKH B COOTBETCTBUH C
TpeboBanusmMu CHull 52-01. B mocnenneM ciayyae B TOJIOBE MPEIBAPUTENBHO HANPSIKEHHBIX CBall JOJDKEH OBIThH
IpeyCMOTPEH HEHANpPsraeMblii apMaTypHBIM KapKac, UCIONb3YEMbId B JalbHEHIIEM B KaueCTBE aHKEPHOU
apMaTypEIL.

JomyckaeTcsi TakkKe >XECTKOE CONPSDKEHHE C IOMOIIBI0 CBAPKU 3aKIAaTHBIX CTAJbHBIX JJIEMEHTOB IIPU
ycioBun obecrieueHus TpeOyeMoi IPOIHOCTH.

IIpumeuanus

1 AHKepoBKa poCTBepKa M cBail, pabOTAIOIIMX HA BBLIEPrUBaIONIMe HAarpy3ku (cM. 8.8, 0), HOMKHA NpeayCMaTPUBATHCS C 3a1eJIKOM

apMaTypsl cBall B POCTBEpK Ha INIyOUHY, OIIpeAeIsIeMyl0 pacieTOM Ha BbIIEPIUBaHUE.
2 Ilpu ycuiieHUM OCHOBAaHHMM CyLIECTBYIOIIMX (DYyHJAMEHTOB C IIOMOIIBIO OYpOMHBEKIMOHHBIX CBall JJIMHA 3aJIelIKM CBall B
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(I)yH)ZLaMeHT JOJDKHAa TI[PUHHUMATBCA MO pacdyeTy WM HasHavYaTbCsd KOHCTPYKTUBHO paBHOfI AT AuaMeTrpaM CBau; IpU
HEBO3MOXXHOCTH BBIIIOJIHEHUS 3TOr'0 YCJIOBUSA CICAYET NPEAyCMATPUBATL CO3AAHUC YUIMPEHUS CTBOJIA CBaU B MECTE €€ IPUMBIKaAHUA K
pocTBepKy.

8.10 Xectkoe coenmHEeHHe CBail co COOPHBIM POCTBEPKOM JOIDKHO OOECIIeYMBaThCA KOJIOKOJIOOOPa3HBIMHU
oronoBkamu. [Ipu cOOpHOM pOCTBEpKE [OIyCKaeTcs TakkKe 3aMOHOJIMYMBAHME CBail B  CHELHUAIbHO
HPEeyCMOTPEHHbIE B POCTBEPKE OTBEPCTHSL.

IIpumeuanue - [Ipu HeOompIINX BAABIMBAONIMX Harpyskax (mo 400 xH) momyckaercs cBOOOIHOE ONMHMpaHHE POCTBEPKA Ha
BBIPOBHECHHYIO [IEMEHTHBIM PACTBOPOM MTOBEPXHOCTH T'OJIOBBI CBAH.

8.11 CBau B KycTe BHEIIEHTPEHHO Harpy>KeHHOro (yHJIaMeHTa ClIeyeT pa3MelnlaTh TaKUM 00pa3oM, YTOOBI
PaBHOJCHCTBYIOMIAsT ITOCTOSHHBIX HArpy30K, JACUCTBYIONMX Ha (YHAAMEHT, MPOXOIMIA BO3MOXKHO OIMKE K
HEHTPY TSHKECTH IIaHa CBA.

8.12 JIns BocmpusATHS BEPTUKAIBHBIX HATPY30K M MOMEHTOB, a TaKXe€ TOPU3OHTAIBHBIX HArpy3ok (B
3aBHCHMOCTH OT WX 3HAYCHUS W HAIPABJICHHUS) JOITyCKACTCS MPETyCMAaTPUBATh BEPTUKANBHBIC, HAKIIOHHBIC U
KO3JIOBEIEC CBaH.

Hak1oH cBaif He JOJKEH MpeBbIIaTh 3HAYCHUH, YKa3aHHBIX B Tabiuie 8.1.

Ta6bnuma 8.1
Cpan Junamerp, M Haxmon
3a0uBHBIE <1,0 1:1
Bypossie u cBan-060104KH 1,0-1,2 4:1
1,6 5:1
2,0 6:1
3,0 7:1

8.13 Paccrosinne Mexay ocsiMU 3a0MBHBIX M BIaBIMBAaEMbIX BUCSUUX CBail JOJKHO OBITh HE MeHee 3d (rae d -
JIUaMeTp KpPYIJIOro MM CTOPOHA KBaApaTHOTO, UM OOJIbIIAs CTOPOHA MPSIMOYTOJIBHOTO MOMEPEYHOrO CEUEHUS
CTBOJIA CBaM), a CBail-CTOEK - He MeHee 1,5d.

Paccrosnue B cBeTy MeXIy CTBOJNIaMH OypOBBIX, HAOMBHBIX M OypO3aBHHYMBAEMBIX CBail M cBaii-000JI0YeK, a
TaK)Xe CKBa)XMHAMU CBaii-CTOIOOB JOJDKHO ObITh He MeHee 1,0 M, a paccTosiHuE MEXAy OYypOMHBEKIIMOHHBIMU
CBasIMH B OCSIX - HE MEHEe TpeX AMaMeTPOB MX MOMEPEeUHOTr0 CEYCHNUS; PACCTOSHUE B CBETY MEXAY YIINPEHHSIMHU
IPU YCTPOUCTBE UX B TBEPBIX U MOIYTBEPbIX MNIMHUCTBIX IPyHTaxX - 0,5 M, B ApyTUX JUCIEPCHBIX TpyHTax - 1,0
M.

PaccrosHue MeXIy HaKIOHHBIMH MM MEXIY HAKIOHHBIMH M BEPTUKAJIbHBIMU CBasIMU B YPOBHE IOAOIIBBI
pOCTBEpKa CiefyeT MPUHUMAaTh UCXOAS M3 KOHCTPYKTHBHBIX OCOOEHHOCTEH (DyHIaMEHTOB M oOecriedeHHs HX
Ha/Ie)KHOCTH 3arTyOJIeHNs B TPYHT, apMUPOBAHUS M OETOHHPOBAHUS POCTBEPKA.

8.14 Tlpu npumeHeHun OypO3aBUHUYMBAEMBIX CBail PAcCTOSHUE OT OCEH CBalk /10 HapyXKHBIX TpaHel
CTPOUTENHHBIX KOHCTPYKLIUH OJIN3KO pacroioKEeHHBIX 3[JaHNi U COOpYKeHNH T0IDKHO ObITh He MeHee 0,5d + 20
cM (Tae d - mnaMmeTp cBam).

8.15 BriOop mmHBI cBaif JOMKEH MPOU3BOAMTHCS B 3aBHCHMOCTH OT TPYHTOBBIX YCIOBHH CTPOMTEILHOMN
IUIOLIA/IKH, YPOBHS PACIOJIOKEHHUS MTOJOLIBBI POCTBEPKA C YUETOM BO3MOXKHOCTEH MMEIOLIErocsi 000pyA0BaHUS
JUIS YCTPONCTBA CBaHBIX (QyHIamMeHToB. HrkHUMIT KOHen cBai, Kak NMpaBMIIO, CIEAyeT 3ariyOisaTh B NPOYHBIC
TPYHTHI, TIpope3as Oosiee claOble HAMJIACTOBAHUSA TPYHTOB, MPHU ITOM 3ariyOsieHHe 3a0MBHBIX CBall B TPYHTHI,
MIPUHATHIE 32 OCHOBAHME, TOJDKHO OBITh: B KPYITHOOOJIOMOYHBIE, TPABENUCTHIE, KPYIIHbIE NIECUaHble U TIIMHUCTHIE
TPYHTBI C TTOKa3ateneM Tekydect [; <0,1 - ve menee 0,5 M, a B Ipo4Yne IUCIEPCHBIC IPYHTSHI - He MeHee 1,0 M.

8.16 I'nyOuHy 3aloXXeHHsA TMOJOUIBBI CBAaiHOIO POCTBEpKAa CcleAyeT Ha3HayaTh B 3aBUCUMOCTH OT
KOHCTPYKTHUBHBIX PEUICHUH MOJ3EMHON YacTH 3[aHHUS WIH COOPYXCHHs (HAIMYHS II0JBajia, TEXHUYIECKOTO
MOJIONBS) M MPOEKTa IUIAHUPOBKU TEPPUTOPUU (CPE3KOH WM TOJACHINKON), a TakKe BBICOTHI POCTBEPKA,
OIpeeNIIEMON pacyeTOM.

A $yHIaMEHTOB MOCTOB IIOJIOIIBY POCTBEPKA CIIEAYET pacloyiaraTh BBINIE WM HIKE IOBEPXHOCTH
aKBaTOPHH, €¢ JIHA WIH MOBEPXHOCTU TPYHTA MPU yCIOBHU OOECTICUEHUs pacueTHON HeCyIleH CIOCOOHOCTH H
JOJATOBEYHOCTH (YHIAMEHTOB HCXOIS M3 MECTHBIX KIMMATHYECKHX YCIIOBHM, OCOOCHHOCTEH KOHCTPYKLUHU
¢yHIamMeHToB, oOecrmeyeHHs TpeOOBaHMM CyJOXOJACTBA U JIECOCIUIABA, HAICKHOCTH  IOJUICKAIIUX
OCYIIECTBICHUIO Mep 1O A(p(GEKTUBHON 3aIllUTe CBAil OT HEONArOMPUATHOTO BO3ACHUCTBHUS 3HAKOIIEPEMEHHBIX
TeMIepaTyp Cpeabl, JeI0X0a, UCTUPAIOLUIETO BO3ACUCTBHUS MEPEMEINAIONINXCS JOHHBIX OTIOXKEHUN U IPYTHX
(hakTopOB.

[Ipu cTpouTensCTBE HA MYYHMHHUCTHIX TPYHTAX HEOOXOIUMO MPeyCMaTpUBATh MEPHI, IPEIOTBPANIAIOIINE TITH
YMEHBIIAIONINE BIUSHUE CHJI MOPO3HOTO ITy4YEHUS TPYHTA HA CBAWHBIA POCTBEPK.

8.17 B paiionax co cpenHeit TemnepaTypoil Bo3ayxa HauOoJsee X0JI0AHOH NATHAHEeBKH Hibke MuHyc 40 °C s
(yHIAMEHTOB MOCTOB B 30HE BO3JCHCTBHUS 3HAKOMCPEMEHHBIX TEMIEPATyp CIEAYyeT MPUMEHSITh CBaM U CBau-
CTOJNOBI CILTONTHOTO CEYEHHS C 3aIIUTHEIM clloeM OeToHa (10 moBepXHOCTH paboueii apMaTypsl) HE MEHEe 5 cM.
B paiionax ¢ Temmepatypoii Bo3ayxa Bbimie MuHyc 40 °C nmomyckaeTcs BHE aKBaTOPHH HCIOJNB30BaTh CBau
CIUIOIIHOTO CEYEHUS, TOJbIE CBaU U CBAU-O0OJOYKH C 3aIIUTHBIM CII0OeM OeTOHAa HEe MeHee 3 CM NP YCIOBUHU
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OCYIIECTBICHUSI Mep MO MPeNOTBpAIEHHIO O0pa3oBaHHUs B HHUX TpEIIMH. B 30He NIEepeMEHHOro YpPOBHS
MOCTOSTHHBIX BOJIOTOKOB HE CIEAYyeT, Kak MPaBWIIO, MPUMEHATh OypoHaOMBHBIE CBaW W 3allOJHEHHBIC OETOHOM
CBau-000JIOUKH.

Jlns 6ypoHaOWBHBIX cBali (hyHIaMEHTOB MOCTOB 3aIlIUTHBIN CIIOW OE€TOHA JOHKEH ObITh He MeHee 10 cM.

B 30HE BO3mEHCTBHS TOJIOKUTENBHBIX Temreparyp (He MeHee 4eM Ha 0,5 M HIKe YPOBHS CE30HHOTO
MIPOMEp3aHus TPyHTAa WIM MOJOIIBHL JIESHOTO MOKPOBA) MOXKHO TPHMEHATH CBaW JIOOBIX BHAOB 0e3
OTPaHUYCHHUH IO YCIIOBHUIO MOPO30CTOMKOCTH OeTOHA.

8.18 Ilpu pazpaboTke mpoekTa CBAWHBIX (YHIAMEHTOB HEOOXOJMMO YYUTHIBATH BO3MOXKHOCTH MOJbEMa
(BBITIOpa) TIOBEPXHOCTH TPYHTA TMpH 3a0MBKE CBaif, KOTOPHIM, KaK MPaBHIO, MOXET HMPOWCXOIUTH B CIIyYasXx,
KOrja:

a) IUIOIIAJIKa CTPOUTENHCTBA CJIOXEHA TIMHUCTBIMH TPYHTaMH MATKOIUIACTUYHON U TEKy4eIUIaCTUYHOM
KOHCHCTEHIIMI WJIA BOJIOHACBHIIICHHBIMA ITBUICBATHIMA ¥ METTKUMHU MTECKaMHU;

0) Torpy>KeHue CBail MPONU3BOAUTCS CO THA KOTJIOBAHA;

B) KOHCTPYKLHS CBaifHOro (yHIaMeHTa MNpHHATA B BHJC CBAlHOTO MOJS WJINM CBalfHBIX KYCTOB IIpU
PACCTOSIHUU MEXKIY UX KpaHUMH CBasMU MeHee 9 M.

Cpennee 3HaUeHHE NOABEMAa IOBEPXHOCTH I'PYHTA /A, M, CIIETyeT OIPENENATh 110 (hopmyIie

h=kV, /A, (8.1)

rae k - ko3QpuImeHT, mpuHUMaeMblil paBHbIM 0,6 IPU CTETICHU BIXKHOCTH rpyHTa 6osee 0,9;
Vp - 00bEeM BceX CBail, MOrpy’kaeMbIX B TPYHT, M3;

A o - TUIOLIA/Ib OTPYKCHHUSL CBal WM IUIOMIAAb JHA KOTJIOBaHa, M2,

8.19 ApmupoBanue OypoHaOUBHBIX, OypOCEKYIIMXCS M OYpPOMHBEKIMOHHBIX CBail CJEIyeT BBINOJHSATH
00BEMHBIMH KapKacaMHM, ATl CO3AAHHUS JKECTKOCTH KOTOPBIX MX NPOJOJIbHBIC apMaTypHBIE CTEPKHHU JIOJKHBI
OBbITH COEAMHEHBI HE TOJBKO XOMYTaMH, HO M TPyO4aTBIMH KOJBLAMH, YCTAaHOBJICHHBIMH Ha CBapKe IO JUIMHE
KapKaca Ha pacCTOSHHUH He peke YeM uepes ISATh ero AuaMeTpoB. B rensax obecnedenns 3amuTHOTO cios 6eToHa
MEXIy TPYHTOM M apMaTypPHBIMH CTEP)KHSMH Kapkaca IMOCIEAHUN HOIKEH ObITh OCHAIIeH (pUKCATOpaMu, a
TaKk’ke KpecToOOpasHBIMH aHKEepaMH, YCTaHOBJICHHBIMH B HIDKHEM KOHIIE KapKaca Uil HCKITIOYECHUS
BO3MO)KHOCTH €T0 I0JbeMa MPU U3BJICUCHUN 00CaTHBIX TPYO.

8.20 ApmupoBaHue OypOCEKYIIMXCA CBail PEKOMEHAYETCS, KaK IMPaBWJIO, BBIMONHITH 4Yepe3 OJHY CBao,
OCTaBJIsIsl pacceKaeMble CBal OCTOHHBIMH, HE UMEIOIIIMMU apMaTyphI.

IIpn ncnonb30BaHMM B KadyecTBE OTPAXKIEHHSA KOTJIOBaHA OYPOCEKYIIMXCS CBAil KOHCTPYKIHUS OTPaXICHHS
BKJIIOYACT BEPXHHE HAIPABIIOMINE CTEHKH, KOTOPHIE NOJDKHBI apMHpOBATHCS, MMeETh ToimuHy 300 MM H
BBICOTY, B 3aBUCUMOCTH OT JuameTpa cBau, oT 500 10 750 MM U OTPYKaThCs B JOCTATOYHO MPOYHBIA TPYHT.

8.21 BbypounbekiuuoHHble cBau auamerpoM 150 - 160 MM B ciyuae MX KCIOJIB30BaHMS JUIS YCHIICHHS
OCHOBaHMH CyIIECTBYIOIMX 37aHMi npu Harpy3kax o 200 xH npomyckaercss apMupoBaTh OJUHOYHBIMHU
CTepXKHSMHU IIPU YCIOBHHM IIE€peJauyd Ha HUX BCEro NMPOJOJIBHOTO YCHIMSA, BO3HHKAIOIIEIO OT NeHCTBYIOIIEH Ha
cBato Harpy3ku. IIpm sToM compoTuBieHHe O€TOHa, HCIOIB3YEeMOTO B JaHHOM CiIydae JHWIIb JUI Henei
AaHTUKOPPO3MHHON 3aIlUTBl apMaTypbl W IIOBBIMIEHHS CONPOTHBICHUS CBaM NPOJOIBHOMY U3THOy, He
YUUTHIBAIOT.

8.22 ApmupoBaHHEe OJUHOYHBIMH CTEPKHAMU OYpOMHBEKIIMOHHBIX CBail, MPOPE3aAIOIIUX TPYHTHI C MOAYJIEM
nedopmannu meree 5 MIla, a Takke Ipy HATMYWH B CTBOJIE CBaW M3THOAIONIETO MOMEHTA HE JIOMyCKaeTcsl.

8.23 HuxHue KOHIBI CBali-CTOEK BCEX THIIOB, 3a UCKIIOUEHHEM 3a0MBHEIX, BJIABIMBAEMBIX M 3aBUHUNBAEMBIX,
JIOJIKHBI 3a/ICTBIBAThCSI B CKaJIbHBIA HEBBIBETPEINbIM TPpyHT (0e3 cinabbix mpocioek) He MeHee yeMm Ha 0,5 M u
OJIHOBPEMEHHO He MeHee ueM Ha 30 AuaMeTpoB UX apMaTyphl.

8.24 Ilpu npoextuposannu KCII ¢pynnameHTOB HEOOXOIUMYIO HECYIYIO CIIOCOOHOCTH CBail PEKOMEHIYETCs
obecrieuyuBaTh 3a CUET YBEIHMUCHUS JUIMHBI CBail, a HE UX MOMEPEYHOr0 CCUCHHUS.

8.25 Ilpu koHcTpykTUBHOM pacdere TunThl poctBepka KCII dyHmameHTa ciemayeT y4YHTHIBATh, YTO MPH
KECTKOM DPOCTBEpKE, OOECIeYMBaIoIeM OJMHAKOBYIO OCaJKy BCEX CBail, MPOHCXOIWT IepepacrpeesicHne
Harpy3Kd Ha CBaW, B pe3yjbTaTe KOTOPOTO Harpy3ka Ha KpailHMe psiabl CBaif, OCOOCHHO YIJIOBBIC CBau, OyneT
BBIIIE CPEIHUX, YTO MOKET BBI3BATh 3HAUMTEIFHBIC H3TNOAIONIE MOMEHTHI Ha KpasiX U B YIJIaX POCTBEpKa.

8.26 I'mybOuna 3amoxxenns nmomomssl poctBepka KCII ¢yrmamenTa nomkHa Ha3HA4aTHCS B 3aBHCHMOCTH OT
KOHCTPYKTHBHBIX PEUICHUH IMOJ3€MHOM YacTH 3/[aHWS WIH COOPYXKEHHsS (HAJMYUs IOJBAJIA, TEXHHYECKOTO
MOJIIIONIBS WIIKM TIOJ3EMHBIX 3TaXKeH ), TPYHTOBBIX YCJIOBUH U MPOEKTA INIAHUPOBKU TEPPUTOPHUH, a TAKXKE BBICOTHI
POCTBEpKa, OIPEAETIEMON PacuETOM.

8.27 Cnenyer npuanMath Bo BHUManue, 4to ocagka KCII ¢pyHnamenTa mpy BepTHKAIBHBIX CBasgX HE 3aBUCHT
OT CHCTEMBI CBSI3M CBaW C POCTBEPKAMHM - JKECTKOW WM IIAPHUPHOM, KOTOpas MPUHUMAETCS B IPOEKTE II0
KOHCTPYKTHUBHBIM COOOpasKeHHUSIM. BO3MOXHO KOMOMHHUPOBAHHOE COMNPSKEHUE CBall C IUIMTHBIM POCTBEPKOM: B
HEHTPATBHON JacTH - 6€3 BBIITYCKOB apMaTypBl, TI0 IEPUMETPY - C BEIITyCKAMH.

8.28 B cBaiinbix (hyHAaMEHTax W3 CTHIKOBAHHBIX MO JIMHE JEPEBSHHBIX CBall CTHIKM OpeBeH WU OpycheB
JOJDKHBI BBIIOJHSATHCS BIPUTHIK C MEPEKPHITUEM METAUIMYECKUMHU HaKIagkaMu win naTpyOxkamu. CTHIKH B
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MAKEeTHBIX CBAsIX JIOJDKHBI OBITh PAcIIONOKEHBI Bpa30exKKy Ha PacCTOSIHUM OJUH OT Apyroro He MeHee 1,5 M.
8.29 Ilpu KOHCTPYHPOBAaHUHM CBAHHBIX (DyHIAMEHTOB HEOOXOAMMO YUHTHIBATH JOMOIHHUTEIBHBIE TPEOOBAHMS
pasnenos 9 - 14.

9 OCOBEHHOCTHU IMPOEKTUPOBAHUSA CBAMHBIX ®YHIAMEHTOB B ITIPOCAJIOUHBIX
I'PYHTAX

9.1 IIpu MHXEHEPHO-T€0IOrMYECKUX U3BICKAHUAX Ha CTPOUTENILHBIX IUIOMIAKaX, CI0KEHHBIX IPOCaIOYHBIMU
TPYHTaMH, CIeIyeT OINpPEAETSATh THII TPYHTOBBIX YCIOBHH IIO TPOCAJOYHOCTH C YKa3aHHEM YaCTHBIX H
MaKCHMAJIBHBIX BO3MOXKHBIX 3HAYEHHH MPOCAAKH I'PYHTOB OT COOCTBEHHOTO Beca (TIPH ITOJCHINKAX - C YIETOM
Beca MOJICHITNKH).

Hapsny ¢ OypeHmeM CKBaKMH HEOOXOAMMO IpPEAyCMaTpHUBaTh MPOXOAKY IIypoB ¢ OTOOPOM MOHOIUTOB
rpyHTa. PaccrosiHne mexay BbIpabOTKaMH JOJDKHO ObITE He Ooinee 50 M, 4MCIIO BBIPAOOTOK UIS OTACIHEHOTO
3[aHUS UM COOPYKEHUS - HE MEHEe YEThIpeX.

Ilpy wusydeHnn Ha 3acTpauBaeMOH TEPPUTOPUM THIPOTeOJOTHYECKOr0 pekuMa MOJ3eMHBIX BOA U
MIPOTHO3MPOBAHNH €r0 M3MEHEHWS NPH CTPOUTENHCTBE M 3KCIUTyaTallMW 3AaHUH U COOPYKEHHH HE00XOIUMO
TaKke IPOrHO3UPOBaTh BO3MOKHOCTb 3aMauMBaHUs TPYHTOB B pe3ybTaTe JEHCTBUS Pa3IMUYHBIX (PAKTOPOB.

DuU3NKO-MEXaHUYECKUE, B TOM YHUCIE IPOYHOCTHBIE M Ae()OPMALMOHHBIE XapaKTEPUCTUKU IPOCATOUHBIX
TPYHTOB, TOJDKHBI OTIPENIENATHCS IS COCTOSHHS IPUPOJHOM BIAXXHOCTH W TIPH ITOJTHOM BOJIOHACHIIICHNH.

9.2 IIpu MpOEKTHPOBAaHHWM CBAWHBIX (PYHIAMEHTOB B I'PYHTOBBIX ycnoBusax Il Tuma mo mpocamodHOCTH ¢
BO3MOXKHOH ITPOCaZKON IPYHTOB OT COOCTBEHHOro Beca cBblle 30 cM cienyeT, Kak MpaBuio, IpeaycMaTpHBaTh
MEpOIIpHATHS O TIepeBONy TPYHTOBBIX ycioBuid Il Thma B I THm myTeM cpeskd IpyHTa WIM YIUIOTHEHHS
MIPeABAPUTENBHBIM 3aMadyMBaHAEM, 3aMadyHMBaHUEM CO B3PBIBOM, TPYHTOBBIMH CBAasMH WM JPYTHMH METOJAaMHU.
VYkazaHHbIE CIIOCOOBI JOJKHBI 00€CIIeYnBaTh YCTPaHEHUE MIPOCATIKK TPYHTOBOM TOMNIIM OT €€ COOCTBEHHOTO Beca
B IIpeiefax IUIOMIAAM, 3aHUMaeMOll 3J4aHHEM WIH COOPYXKEHHEM, M Ha pAcCTOSHUU, PAaBHOM IIOJIOBHHE
MIPOCaOYHON TOJIIN BOKPYT HETO.

9.3 CgaiiHble QyHIAMEHTHl Ha TEPPUTOPHUSX C MPOCATOYHBIMU TPYHTAMH TPU BO3MOKHOCTH 3aMadyrBaHUs
TPYHTOB ClIelyeT MPUMEHATh B CIIydasix, KOIJla BO3MOKHA MPOPE3Ka CBasIMU BCEX CIOEB MPOCAJOYHBIX IPYHTOB,
MIPOYHOCTHBIE U Ae(hOPMAIIMOHHBIE XapAKTEPUCTUKN KOTOPBIX CHIDKAIOTCS IPH 3aMadyNBaHNH.

Hwxare KOHIBI cBail TOJDKHBI OBITH 3ariyOJieHBI, KaK NPaBHIIO, B CKaJbHBIE T'PYHTHI, NMECKH IJIOTHBIE W
cpeaHeil IIOTHOCTH, TTIMHUCTBIE TPYHTHI C NTOKa3aTesIeM TEKYUeCTH B BOJOHACBHIIIIEHHOM COCTOSHUM:

I; < 0,6 wrst Bcex BUIOB CBail B TPYHTOBBIX yCIIOBHSIX I Tria;

I; < 0,4 qns 3abuHbIX cBail u [; < 0,2 s OypoHaOUBHBIX CBaii 1pu Ss1,¢ = 5, B TPYHTOBBIX YCIIOBHAX 1T

THIIA;

I; < 0,2 st 3a6uBHBIX cBail 1 [; < 0 aist OypoHAaOUBHBIX CBail IIPH § s,, B TPYHTOBBIX ycnoBusix II tuna

sl.g <

(roe s mpocajgka OT COOCTBEHHOIO Beca IPYHTa C Y4E€TOM MOJCHIIKA WM APYTrod HPUTPY3KH €ro

sL.g
MOBEPXHOCTH).

3armyOsieHne cBail B yKa3aHHBIE IPYHTBI JOJDKHO Ha3HAuyaTbCsl MO pacyeTy IyTeM IPOBEPKU YCIOBUS, YTO
Ocajika CBau HE MPEBBICHT IPE/CIBHYIO OCAIKY S, , U yCIOBUs obecreueHns TpeOyeMoii Hecyleii criocoOHocTH

cBau. [Ipu 3TOM npuHUMaIOT HAUOOJbILIEE U3 MTOTYUYCHHBIX 3HAUCHUI 3arTyOJICHHsI CBaU.

IIpumeuanus

1 Ecnu mpopeska yka3aHHBIX TPYHTOB B KOHKPETHBIX CIIydasx SKOHOMHUYECKH Hellenecoo0pasHa, TO B TPYHTOBBIX yCIOBHX | Tuma
10 TIPOCATOYHOCTHU [UIs 3aHuil M coopyskeHni 111 ypoBHS OTBETCTBEHHOCTH IOITyCKaeTCsl YCTPOMCTBO CBail (KpoMme CBaif-000J04eK) ¢
3armyGneHreM HIDKHHX KOHIIOB HE MEHEE YeM Ha | M B CJIOH TpyHTa C OTHOCHTENBHON MPOCaioYHocThio & < 0,02 (mpu maBnennn He

menee 300 x[la u He MeHee JaBICHUS, COOTBETCTBYIOIIETO AAaBICHHUIO OT COOCTBEHHOTO Beca IPyHTa M Harpy3KH Ha €ro IMOBEpXHOCTH)
NP YCJIOBHH, YTO B 3TOM Cliydae O0ECIeYMBAcTCs HECYyIIash CHOCOOHOCTh CBail, @ CyMMapHbIe 3HAYEHHS BO3MOXKHBIX MIPOCATOK U
0CaOK OCHOBAHHMS HE MPEBBIIAIOT MPEACIbHBIX 3HAUYCHUH ISl 30aHHUS U COOPY)KCHHUsI P HEPAaBHOMEPHOM 3aMadyMBaHUH TPYHTOB.
IMpu sTOoM no/mKHA OBITH OOecHedeHa Hecylas CIoCOOHOCTh CBail M CBailHBIX (PyHAaMEHTOB, a BO3MOYKHBIC HEJOIYCTUMbIC OCAAKU U
MPOCAJIKK TPYHTOB JIOJKHBI ObITh HCKITFOUCHBI IPUMEHECHHUEM JIOTIOJIHUTEIBHBIX MEPOTPHSTHIA.

2 CBau-KOJOHHBI OJHOATaXHBIX 3aaHuid III ypoBHS OTBETCTBEHHOCTH B TPYHTOBBIX YCIOBHsIX | THNa AOMycKaeTcs OMUpaTh
HIDKHMMH KOHI[AMH Ha TPYHTHI € & ;> 0,02, ecitu Hecyimas criocoOHOCT CBai MOATBEPK/IEHA HCIIBITAHUAMH.

9.4 B ciydae ecnu 110 pe3yabTaTaM WH)KEHEPHBIX U3BICKAHWH yCTaHOBICHO, YTO TOTPYKEHHE 3a0MBHBIX CBal
B IIPOCA/I0YHBIE TPYHTHI 3aTPY/THEHO, B TIPOEKTE JIOJDKHO OBITH IPETyCMOTPEHO YCTPOWCTBO JINAEPHBIX CKBAXKHH,
JI1aMeTp KOTOPBIX B IPYHTOBBIX ycIoBUsX | TuMa cienyer Ha3HauaTh MeHee JuaMeTpa cedeHus cBau (10 50 mm),
a B TpyHTOBBIX ycioBusax Il Tuma - paBHbIM emy wind MeHee (mo 50 mm). B mocnenHem cnmydae riayOuHa
JUJICPHBIX CKBaKMH HE JIOJDKHA TIPEBHIIATH TONIIMHY IPOCA0YHOTO OT 3aMadyMBaHMUS CJI0S TPYHTA.

9.5 Pacuer Hecymiel CTOCOOHOCTH CBail, IPUMEHSEMBIX B TPYHTOBBIX YCIOBHAX | THIIa, ClieyeT Mponu3BOIUTE
B COOTBETCTBHMHM C yKa3aHUSAMHU Iojpaszzena 7.2 ¥ NpuiIokeHus J| ¢ yu4eToM TOro, 4To CONPOTUBIICHUS I'PYHTOB
N0/l HIWKHUMH KOHLAaMM R W Ha OOKOBOH mosepxHocTH f, cBau (tabmuubl 7.1, 7.2 u 7.7), xoapduuuent

nponopruoHaasHOCTH K (M. priioxkenue 1), Moaynib AegopManui £, yroia BHyTPEHHETO TPEHUS @ U YAETIHHOE
CLEIUIEHHUE ¢ AOJDKHBI OIPeNeNsSThCS:
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a) IpU IOJHOM BOJOHACHIILIEHUU TPYHTA, €CIM BO3MOXHO 3aMadydBaHHE TPYHTa, NPHU ITOM pacueTHbIE
TaOJIMYHbBIE XapaKTEPUCTUKH CIIeIyeT MPUHUMATh NP MTOKa3aTelie TeKy4ecTH, ONpeaesieMOM o popMyIe

_ Oige,YW /Ys B Wp
L >

W =W, (CAY!

rae £ - koo puueHT mopucToCTr TPyHTA MPUPOTHOTO CIIOKEHHUS;
Yy - YACIBHBIA BeC BOABL; v, = 10 KH/M3;

Yy - YAEJbHBII BEC TBEPbIX YaCTHII, KH/M3;
W,» Wy - BIQKHOCTH IPYHTa HA 'PAHHIIC PACKATHIBAHUS M HA TPAHULE TEKYTECTH, JIOTH STMHUIIBL;

Ipu 3uavennu [; < 0,4, nonyueHHoM npu pacuere o popmyie (9.1), I; cnenyer npunumats pasHbiM 0,4;

0) mpu BIQKHOCTH W M IOKasaTeNe TEKydecTd [; IPYHTa B HPUPOJHOM COCTOSHMM (Korma w < W
MIPUHUMACTCS wp), €CIIM 3aMaYnBaHIE TPYHTa HEBO3MOKHO.

9.6 Hecymasi ciocOOHOCTh CBail B BBIIITAMIIOBAHHOM JIOXKE, IPUMEHIEMBIX B IPYHTOBBIX YCIOBHX | Tuma,
JIOJDKHA HAa3HAYATHCS B COOTBETCTBUM C TpeOoBaHUAMH 7.2.4 Kak A 3a0MBHBIX CBail ¢ HAKIOHHBIMH TPaHIMHU
NP COOJIIOJICHUH JIONIOTHUTENBHBIX TPeOOBaHUH, U3JI0KEHHBIX B 9.5.

9.7 Hecymiyto CnocoOHOCTh CBaif, MPUMEHSAEMBIX B TPYHTOBBIX YCIIOBUSAX | Tuma, mo pe3yinbTaTaM HX
CTaTUYECKUX HCIBITAHUN, MPOBEJAEHHBIX C JIOKAIbHBIM 3aMayMBaHUEM TPyHTa B IMpejesiaX BCeW JJIMHBI CBau
cormacHo [OCT 5686, ciexyer onpeaenaTs B COOTBETCTBUH ¢ TpeOOBaHUSIMH MoIpasaena 7.3.

B rpyHTOBBIX ycnoBusx | Tuma mpu HamMUMM OMBITa CTPOMTENHCTBA HA 3aCTPauBaeMON TEPPUTOPUU U
pE3yIBTaTOB paHEe BEHIMIONHEHHBIX CTATHYECKUX UCIBITAHWN CBall B aHAJOTMYHBIX YCIOBHSX WCIBITAHUS CBait
JIOTTYCKaeTCsl HE MPOU3BOAUTb.

He nomyckaercst onpenensTs HECYIIYIO CIIOCOOHOCTh CBail M CBaii-000JI0YEK, YCTPaUBAaEMBIX B MIPOCATOUHBIX
TpyHTaX, IO JaHHBIM pE3yJNbTAaTOB WX JAWHAMHYECKUX HWCIBITAHWHA, a TaKkKe ONpeAessaTh pacueTHHIE
CONPOTHBJICHHUS IPOCAI0YHBIX IPYHTOB MO/ HIXHUM KOHIOM R 1 Ha GOKOBOH IIOBEPXHOCTHU CBaH f; 110 JAHHBIM

PE3yJIbTaTOB MOJIEBBIX UCIBITAHUH ATUX TPYHTOB TMHAMHYECKHM 30HIUpoBaHHEeM. CTaThdyeckoe 30HAMPOBAHUE
JIOITyCKAeTCsl MPUMEHSTh HIDKE TPAHUIIBI MTPOCATOYHON TOJIIH MPU BEIOOpE CIIOEB TPYHTA JUIS OMUPAHUS CBail U
MpU ONpPENEICHUU OTPULATEIBHON CHJIBI TPEHHs NMPOCAJAOYHBIX TPYHTOB Ha OOKOBOI NMOBEPXHOCTH CBau B
coorBercTBUH ¢ 9.10.

9.8 B rpyHTOBBIX ycnoBusX | Tuma momMuMoO cBaii, yKa3aHHBIX B pasjene 6, cielyeT TakKe HPUMEHSTb
HAaOWBHEIC OCTOHHBIE W JKEIIE300CTOHHBIC CBaW, YCTpaMBacMble B MPOOYPEHHBIX CKBAXHHAX C 3a00eM,
VIUIOTHEHHBIM BTPaMOOBBIBaHMEM IIeOHS Ha TinyOuHy He MeHee 3d (rae d - OuaMeTp CKBaKWHBI), WIIH
yCTpOicTBOM 3a0MBHOM MATHI KOHMYECKOH (YOPMBEI.

B rpynaroBeix ycmoBusx Il Tuma pekoMeHIyeTCS TPUMEHSATh CBAaW C aHTU(MPUKIMOHHBIMH O0O0IIOYKaMH,
BBIMIOJIHEHHBIMHU Ha YaCTH CTBOJIA, HAXOAAIICHCA B IpeAeiax IpoceJaromeii TOIIIIH.

9.9 Cpam 1o Hecylield CHOCOOHOCTH TPYHTOB OCHOBaHHS B TPYHTOBBIX YCJIOBHsSX [/ Tuma clemyer
PacCUNTHIBATH C YUYETOM CHJI OTPHIIATEILHOTO TPEHHS MCXOAS U3 YCIIOBHS

N<F/.-v.P, 9.2)
rae N - pacdeTHas Harpy3ka, KH, Ha oiHy cBaio;
F ;- Hecymas criocoOHOCTE cBan, KH, onpenensemas B cooTBeTcTBUH € 9.11;
Y - ko3 HUIMEHT HAIKHOCTH, TPUHUMAaeMbIi o 7.1.11;
Y. - KodpduumeHT ycnoBui pabOTHI CBaW, 3HAYCHHUE KOTOPOrO INPHHMMAIOT B 3aBHCHMOCTH OT
BO3MOXXHOT'O 3HQ4YCHHs NPOCAJKH IPyHTa s Mpu s, = 5 eMm vy, = 0; mpu s; > 25, v, = 0,8; mws
IPOMEKY TOUHBIX 3HAYEHUH §; Y , ONPEAEISIOT MHTEPIONSLHUEH;

P, - oTpuuarenbHas cuiia TpEHUs, onpezensemas B coorsercTuu ¢ 9.10.

IIpumevanus
1 3uayenue P, CleyeT ONPENENATh, KAK IPABUIO, Ui MOIHOCTBIO BOJOHACHILEHHOIO IPYHTA (IIPH BO3MOXHOM 3aMauMBaHUH

IPYHTOB CBEPXY).
2 Tlo IPOYHOCTH MaTEPUANA CBAM JOJUKHbI ObITh PACCUMTAHbI Ha HATPY3KY N + P .

9.10 OtpruarensHyo CUTy TpeHHsI P, B BOAOHACHIIICHHBIX IPyHTaX U P’ B TPYyHTax NPUPOAHON BIXKHOCTH,

JNEHCTBYIOIYI0O Ha OOKOBOW TOBEpXHOCTHM cBau, KH, TNpUHUMAaOT paBHON HauOOJbIIEMY IMpEeACIbHOMY
CONPOTHBJICHUIO CBaW JUIMHOW h; MO HCHBITAaHUSAM BblAepruBaiomed Harpyskoii cormacio I'OCT 5686

COOTBETCTBEHHO B BOJOHACHIIIEHHBIX I'PYHTAaX U IPYHTaX NPUPOAHOMN BIAKHOCTH.
J1o IpoBe/IeHNs NCTIBITAHNI Ha BBIACPIUBAHNE 3HAYCHUE P, JIOIyCKACTCsI ONPE/IEIISITh:
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a) mo ¢popmyie

hxl
uy th,
p - 12tk 9.3)
rAe u - IEPUMETP, M, y4acTKa CTBOJIA CBAH JUIMHOH /1 j;
h, - pacuerHas riayOMHA, M, JIO KOTOPOH IIPOM3BOJMTCA CyMMHUPOBAaHHE CHJI OOKOBOIO TpPEHHA

MPOCEIAIONINX CJIOEB I'PYHTA, NMPUHUMaeMas paBHOM IIyOMHE, Iie 3HaYEHUE IIPOCAIKH I'PYHTa OT
JeWCTBHS COOCTBEHHOTO Beca, OIpe/ieleHHOe B cooTBeTcTBIH ¢ TpeboBanmamu CHull 2.02.01, paBHO
0,05 m;

T. - pacueTHOe CONpoTHBICHUE, Klla, onpenensemoe 10 rIyOuHBI £ = 6 M 1O hopMyIie

T, = Ccszg‘[g(pI +cp 9.4)

3nech { - koaddunreHT 60KOBOTO AaBlIEHUS, TPUHUMAEMBbI paBHBIM 0,7;

O, - BEPTHKAILHOE HAMPSIKEHUE OT COOCTBEHHOTr'0 BeCca BOJIOHACKHIIIICHHOT'O IPpyHTa, Klla;

@p ¥ ¢| - PAacYCTHBIC 3HAYCHHS YIJla BHYTPCHHETO TPEHHUSI, IPaj., M YACIBHOTO CLCIUICHHs, OCPE/IHEHHBIE 110
riyOune h; u onpezensemsie B coorsercrsun ¢ 'OCT 12248 1o MeToay KOHCONMAMPOBAHHOIO

JPEHUPOBAHHOTO Cpe3a;
h ; - TOJIIMHA, M, i-TO CJIOS IPOCAJOYHOTO IPYHTA, OCEAIOIIETO MPH 3aMAaYMBAHMH U CONPHKACAIOLIETOCH

¢ OOKOBOH TTOBEPXHOCTHIO CBAH.
Ipu rnybune 6 M < h < h; 3Ha4CHHUE T; IPUHIUMAIOT [IOCTOSHHBIM M PABHBIM 3HAYCHHIO T; HA TIIyOHHE 6 M;

0) To pe3ymbTaTaM CTaTHYECKOTO 3O0HIMPOBAHUSA BOMOHACBHINICHHBIX TPYHTOB W TPYHTOB TIPHUPOIHOM
BJIQKHOCTU Ha PACYETHYIO IIyOHHY /1) B COOTBETCTBHH C [IOAPA3/EIOM 7.3.

9.11 Hecymryto crioco6HOCTS F ,, KH, cBaif B TpyHTOBBIX ycnoBusax I Thma mo mpocagodnocTH, paboTarommx

Ha CKMMAIOIYIO HAarpy3Ky, CIeAyeT OlpenemsaTh:

a) MO pe3ysibTaTaM CTaTHUYECKHUX HCIBITAHUM CBail C JIOKAJbHBIM 3aMayMBaHUEM - KaK Pa3HOCTb MEXIY
HecyIel crmocoOHOCThIO CBail UIMHOM / Ha BIABJIMBAIONIYIO HATPY3KY M HECyIleld CIOCOOHOCTHIO CBail JUITMHOMN
hS ; Ha BBIIICPTHBAOLILY IO HATPY3KY;

0) pacueToM B COOTBETCTBUM C yKa3aHMSAMH 9.5 B yCIOBHSX MOJHOTO BOAOHACHIIIEHHS TPYHTOB B Ipenesax
CJIOEB TPYHTA HWXKE TITyOHHBI A ;.

9.12 IIpoBeneHue CTaTHYECKUX WCIBITAHWNA cBail B rpyHTax Il Tuma 1O MpOCaJOYHOCTH SIBISETCS
00s13aTeTBHBIM IPH OTCYTCTBHH (DOHIOBBIX MAaTEPHAJIOB 11O TAKUM HCIIBITAaHHSM.

9.13 Jlns 0cob0 OTBETCTBEHHBIX COOPYKEHHH ¥ TP MacCOBOI 3acTpoiike B paiOHaX C HEM3y4EHHBIMH
TPYHTOBBIMHU YCIOBHUSIMH CJEIyeT IPOU3BOIUTH UCIBITAHUS CBall C JUIMTENBbHBIM 3aMadHBAHUEM OCHOBAaHUS /10
MOJTHOT'O IPOSIBICHUS] MPOCAZOK IO Mporpamme, pa3pabOTaHHOHN IJIs1 KOHKPETHBIX YCJIOBUH C NPHUBICYCHHUEM
CHEeNNaATN3NPOBAHHON HAYyYHO-MCCIIE0BATEIbCKON OPTaHU3aIUH.

9.14 Ecnu Ha OOKOBOH MOBEPXHOCTH CBail BO3MOXKHO TMOSIBJICHHE OTPULIATEIBHBIX CHUJI TPEHUS, TO OCaIKy
CBaifHOTO (hyHIaMEHTa M3 BUCSYMX CBal ClieAyeT ONMpeAesaTh Kak Ui YCIoBHOTO pyHaamenTa (moapasnen 7.4),
KOTOpBI TIPHHUMAIOT OTPaHWYEHHBIM C OOKOB BEPTHKAIBHBIMH IUIOCKOCTSAMH, OTCTOSIIUMH OT HAapY KHBIX
rpaHell KpailHUX PsIOB BEPTUKAIBHBIX CBail Ha paccrosHuu h, tg(Q ,/4), TAe h, - PACCTOSHUE OT HUKHETO

KOHIL[@ CBaW 0 TIYOUHBI Ky, @pp e = TO XK€, uTO U B (opmyue (7.34), ompezensieMoe B Npeleiax CloeB Ha
rybuny h, ..

[Ipn mojacyere Harpy3ok K COOCTBEHHOMY BECY VYCJIOBHOTO (yHIaMEHTa JOJDKHBI OBITh JTOOaBJICHBI
OTpHUIIATENIbHBIE CHJIBI TPEHUS, OMpeelieHHble 1o dopMmyine (9.3) mpu mepuMerpe u, M, PaBHOM NEPUMETPY
pOCTBEpKa B IpeiesiaX €ro BEICOTHI U IIEPUMETPY KyCTa 110 HAPYKHBIM TPAaHIM CBai.

9.15 OmnpeneneHue HEPAaBHOMEPHOCTH OCAJIOK CBAMHBIX (YHIAMEHTOB B MPOCAJAOYHBIX TPYHTaX I pacuera
KOHCTPYKIIMM 31aHUM U COOPYKEHUW JOJHKHO TPOU3BOAUTHCS C YYETOM IIPOTHO3UPYEMBIX HW3MEHEHHI
THIIPOT€OJIOTHICCKUX YCIOBUH IUIOMAAN 3aCTPOWKM W BO3MOXKHBIX Hamboyiee HEONArompHATHBIX BHAA U
PacCIIONIOKEeHUS UICTOYHUKA 3aMaYMBaHUS IO OTHOIICHUIO K PaCCUNTHIBAEMOMY (DYHIAMEHTY WJIM COOPYKCHHIO B
LEJIOM.

9.16 IlpuMeneHwe cBaWHBIX (YHIAMEHTOB HE HCKIIOYAET HEOOXOIUMOCTH BBITONHEHHS BOMO3AIUTHBIX
Mmeporpusatuid. Ilpm stoM B TpyHTOBBIX ycnmoBusax Il TWma mO TPOCamoOYHOCTH JODKHA OBITH TaKke
MpeaycMOTpeHa paspe3ka 3JaHMid  OCAJOYHBIMH IIBaMH Ha OJIOKM TIpocToil  KoH(purypamuu. B
MPOU3BO/ICTBEHHBIX 3IaHUSIX MPOMBILIUICHHBIX MPEANPUATHH, 000PYIOBaHHBIX KpaHAMH, KPOME TOTO, JOJIKHBI
OBITh NPETyCMOTPEHBl KOHCTPYKTUBHBIE MEPONPUATHS, OOCCIICUMBAIONINE BO3MOXKHOCTH  PHXTOBKH
MOJKPAHOBBIX IyTeH Ha YJIBOCHHOE 3HAUYEHHUE PACUETHOM OCAAKH CBAWHBIX (YHAAMEHTOB, HO HE MEHee
MIOJIOBHMHBI MTPOCAJIKH TPYHTA OT COOCTBEHHOT'O Beca.
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9.17 Ilpu mpocaakax rpyHTa OT coOcTBeHHOro Beca Oosee 30 cM cienyeT YYHTHIBATH BO3MOXKHOCTH
TOPU30HTAIBHBIX IEPEMENICHUI CBaWHBIX (YHIAMEHTOB, MOMAJAIOIINX B TIpeNeNibl KPUBOJIMHEHHOW YacTH
MPOCaJ0YHOI BOPOHKH.

9.18 B rpyHTOBBIX ycioBusx Il Tuma mpu ompegeneHuu Harpy3oK, JCHCTBYIONIMX Ha CBAWHBIN (yHIaMEHT,
CleyeT YYHUTHIBATH OTPUIATEIBHBIC CHIBI TPEHHS, KOTOPHIC MOTYT TOSBIATHCS HA PACIIONIOKEHHBIX BBIIIE
MOJIOMIBEL  CBAfHOTO pOCTBEpPKAa OOKOBBIX TIOBEPXHOCTSAX 3ariyONCHHBIX B TPYHT dYacTedl 3MaHUs WU
COOPY>KEHUSI.

9.19 Ilpu npuMeHEeHUW CBaWHBIX (PYHIAMEHTOB IUTAHUPOBOYHBIC TIOJICHINIKM TPYHTOB Oosee 1 M Ha
TEPPUTOPHSAX, CIOKEHHBIX MPOCATOTHBIMA TPYHTAMH, JOIMYCKAIOTCS TOJBKO TIPH CIICIIHATEHOM 000CHOBAHUH.

9.20 IIpu TNpPOEKTUPOBAHUU CBAMHBIX (YHIAMEHTOB, yCTpaWBaeMbIX B TPYHTOBBIX ycioBusix Il Tuma,
ko3 HUIIMEHT HaIG)KHOCTH 10 Ha3HaueHuto (7.1.3) He yUUTHIBAIOT.

10 OCOBEHHOCTHU MMPOEKTUPOBAHUS CBAMHBIX ®YHJIAMEHTOB B HABYXAIOIIUX
I'PYHTAX

10.1 IIpu nmpoeKkTupoBaHUM CBaHHBIX ()YHIAMEHTOB B HA0yXaIOIIMX IPYHTax A0 ITyCKaeTcs MpeaycMaTpuBaTh
Kak IMOJHYIO IPOpe3Ky CBasMHM BCEH TONIM HaOyXaloIUX TIPYHTOB (C ONMpaHHMEM HUKHUX KOHIIOB Ha
HEHa0yXaloIlue TPYHTHI), TAK U YaCTHUHYIO IIPOPE3Ky (C OMMpaHHWEM HMXKHHMX KOHIIOB HEMNOCPEACTBEHHO B
TOJIIIe HAOYXarOINX TPYHTOB).

10.2 Ilpm pacdyere Hecymed crnocoOHOCTH cBalf B HaOyXalOmMX TpyHTaX 3HAYCHHS PACUETHBIX
CONPOTHBJICHUH HAOYXAKOLUIMX IPYHTOB M0/ HIKHUM KOHLOM R ¥ Ha OOKOBOI MOBEPXHOCTH f; CBaH MIJIM CBau-

000II0YKA PEKOMEHIYETCs MPUHUMATh Ha OCHOBAHWU PE3YJIBTATOB CTATHUCCKUX HCHIBITAHWNA CBail W cBai-
IITAMIIOB B HAOYXaIOIMX TPYHTaX C MX 3aMayMBaHMEM Ha CTPOUTEIBHOHN IUIOMIAIKE WM HPUIICTaloIInuX K Hel
TEPPUTOPUAX, HUMEIOMINX AHAIIOTUYHBIE TPYHTHL. [IpW OTCYTCTBHH pE3yJbTaTOB YKa3aHHBIX CTAaTHICCKHUX
WCTIBITAHUN pAcueTHOE CONPOTHBICHHE HA0YXaloIIUX TPYHTOB IOJ HIDKHAM KOHIIOM R W Ha OOKOBOH
MTOBEPXHOCTH fl cBail M cBaii-000JI0YEK AMaMETPOM MeHee | M JomyckaeTcsl MpUHUMATD 1o Tabmumam 7.1, 7.2 u

7.7 ¢ BBE/ICHMEM JONOJIHUTENBHOrO Ko3(p¢uumenTa yciaosuid paboTsl cBan B rpyHre v, ~ 0,5, yuursiBaemMoro

HE3aBHCHUMO OT JPYTHX KO QUITMEHTOB YCIOBHI pabOTHI, IPUBEICHHBIX B Tabmumax 7.3 u 7.5.

10.3 IIpu pacuete cBaiiHBIX (YHIaMEHTOB B HaOyXarolMX TIpyHTax o jaedopmarusaMm (moapazaen 7.4)
JIOJDKEH BBITIONHATHCS JOMOJHUTENBHEIA pacdeT IO OMpPEIeNICHHIO MoabheMa CBall mpu HaOyXaHWH TPyHTa B
cooTBeTcTBUU ¢ TpeboBanusmu 10.4 - 10.6.

10.4 Tlomwem hsw,p’ M, 3a0MBHBIX CBai, MOTPY)XKCHHBIX B IMPEABAPUTENBHO NPOOYpPEHHBIE JIUJEPHBIE

CKBR)KHHBI, HAOMBHBIX CBail 0€3 VIIUPEHHWs, a TaKKe CBai-000I0YeK, HE MPOpPE3afoNX HAOYXAIoNIyIo 30HY
IPYHTOB, CIIEyeT OIPeAesITh 110 popmyIie

SW,P -

Ry )+, - 0,0010/uN, (10.1)

sw Sw,p

rae - HOABEM NMOBEPXHOCTH HAOYXAIOWIEro IPYHTa, M;

h'sw’p - IOJbEM CJIOA TPYHTa B YPOBHE 3aJIOKEHUSI HIDKHETO KOHIA CBail (B cilydyae MpOpe3KH Halyxarolei
30HBI IPyHTa /', , = 0;

Q, ® - xodpdunuentsl, onpenensemele mo tadmume 10.1, mpu dTOM  3aBUCUT OT IOKA3aTeIs 0, KOTOPHIH
XapaKTepu3yeT yMeHbIIeHHe pedopMalmuy MO TIyOWHe MaccuBa IIpM HaOyXaHHHM TpyHTa W
MIPUHUMAETCs I HaOyXaromux TIINH: capMaTckux - 0,31 ml apanbckux - 0,36 v i xBanbHCKHX -
042 Ml

u - IEepUMETp CBAU, M;
N - pacueTHas Harpyska Ha cBaro, KH, onpenenennas ¢ Ko3(pUINEHTOM HAZEKHOCTH IT0 HArpy3Ke y = 1.

Taomnuma 10.1

I'my6uHa norpysxeHus cBau, Kosddurment Q, M, mpy 3HaueHnsxX o 2
o 02 03 04 0.5 06 Koadduuuent o, m=/xH
3 0,72 0,62 0,53 0,46 0,40 -

4 0,64 0,53 0,44 0,36 0,31 1,5
5 0,59 0,46 0,36 0,29 0,24 L1
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

IIpenenbHble 3HAa4YEHUs MOJbEMAa COOPYXKEHHUH, a Talke 3HAaUeHHE IOABEMa IOBEPXHOCTH HaOyXarollero
TPyHTa A W NOABEMA CIIOS TPYHTA B YPOBHE PACIOJIOKEHHS HIKHUX KOHIIOB CBai hsw,p ClegyeT OIpeleaTh B
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cooTBeTcTBUU ¢ TpeboBanusmu CHull 2.02.01.
10.5 ITpu mpopeske cBasiMKA HAOYXAIOIMINX CIIOEB IPYHTA M 3ariTyOJIeHHH NX B HEHAOyXaloIie TPyHTHl OABEM
cBaifHOTO yH/IaMeHTa OyIeT MPaKTHIESCKH UCKIIIOUEH TIPU COOIIOICHUH YCIOBUS

N>F_ -F. /v (10.2)

rne N -T1o xe, uTo 1 B popmyie (10.1);

E o PaBHOACHUCTBYIOMIAS PACUCTHBIX CHJI MoabeMa, KH, melicTByrommx Ha OOKOBOI IMOBEPXHOCTH CBaw,

ompenaessieMas o pe3yIbTaTaM X IOJICBBIX UCTIBITAHUN B HA0YXAIONMX IPyHTAX U OIpeesieMas
C UCTIONIb30BAaHUEM JAHHBIX TAONHUIIBI 7.2 ¢ yaeToM K03 PHUIHeHTa HAAeKHOCTH 110 HATPY3KE IS CHI
Ha0yxaHUs TPyHTa V= 1,2;

E d

, - HECYIIas CocoOHOCTh yuacTka cBau, KH, pacrionokeHHOro B HeHaOyXatoleM rpyHTe, PU JACHCTBUH
BBIIEPTrUBAIOIINX HATPY30K;

Yy - TOXe, 410 1 B popmyue (7.2).

10.6 Ilomwem cBaii nuameTpoM Oonee 1 M, He mpope3alomnX HaOyXalomHe CJIOM TPYHTA, JOJDKEH
ompenesAThbesa Kak Uil (yHZaMeHTa Ha €CTECTBCHHOM OCHOBAaHMU B COOTBETCTBUHM C TpeboBanusimu CHull
2.02.01. Ilpu 5TOM IOIBEM CBaH C YIIHPEHHUEM JOIDKCH ONPEACIATHCS PH ACHCTBHH HATPY3KHU F , paBHOH

Fu=N+yHVg—st, (10.3)
rae N, F - 10 xe, 4To 1 B hopmyse (10.2);
Yy - PacueTHOE 3HAYCHHE YIEIBHOIO BECA IPYHTA, kH/M;
V_ - o0beMm TpyHTa, IPENATCTBYIOMNN MOIBEMY CBaH, Mo, u MPUHUMAEMEI paBHBIM 00bEMY TPYHTA B

g
mpenesax pacuupsiFoIIerocsl YCEYSeHHOTO KOHYCa BBICOTON /4 ¢ HMKHUM (MEHBILIUM) THAMETPOM,

pPaBHBIM JMAMETPy YIIMpEHUs d, a BepXHUM auamerpoMm d' = h + d (3mech h - paccTrosiHE OT
IPUPOIHOI MOBEPXHOCTH IPYHTA JI0 CEPEIUHBI YIIUPECHUS CBaH).

10.7 IIpu mpoeKkTUpOBaHUH CBaHBIX (DYHIAMEHTOB B HAOYXalOIIUX TPYHTAX MEXIY MOBEPXHOCTHIO TPYHTA U
HIDKHEH TIJIOCKOCTBIO POCTBEPKA JOJDKEH OBITh MPEAyCMOTPEH 3a30p pa3MepoM, paBHBIM WM Ooiee
MaKCHMAIILHOT'O 3HAYEHHS MTOAbeMa TPYHTa IIPU eTo HaOyXaHUH.

[Ipu TomumHe cios HaOyXawoIero rpyHTa MeHee 12 M JOMycKaeTcsl yCTpanBaTh POCTBEPK, OMHMPAIOIIUIACS
HETMOCPEJICTBEHHO Ha TPYHT, Ipu cobmtoaeHnu ycnous (10.2).

11 OCOBEHHOCTH MPOEKTUPOBAHUS CBAMHBIX ®YHJIAMEHTOB HA
HOAPABATBIBAEMbBIX TEPPUTOPUAX

11.1 Ilpu npoeKTHpOBaHNWHU CBAalHBIX (YHIAMEHTOB Ha MOAPaOaTHIBAEMBIX TEPPUTOPUAX KpoMe TpeOOBaHUM
HACTOSIIIMX HOPM JIOJDKHBI coOnroaatbes Takxke TpeboBanuss CHull 2.01.09; mpu 3TOM Hapsay C JaHHBIMU
WH)KEHEPHBIX U3BICKAHUI IS IPOEKTUPOBAHMS CBaHBIX (PYyHIaMEHTOB JTOJKHBI TAK)KE UCTIOIB30BATHCS TAaHHBIC
TOPHO-TEOJIOTNYEeCKNX M3BICKAaHUH U CBEJICHNS 00 0KHIaeMBIX Je(opMannsax 3eMHOH MOBEPXHOCTH.

11.2 B 3amaHuy Ha MPOEKTUPOBAHHME CBAWHBIX (PYHIAMEHTOB Ha MOAPAOATHIBAEMBIX TEPPUTOPUAX TOJIKHBI
coJllepKaThCs MOJTyuYeHHBIC IO pe3yabTaTaM MapKIIEHAepCKOro pacueTa JaHHbIe 00 0KUIAeMbIX MaKCUMAJIbHBIX
neopmanmax 3eMHOW TOBEpPXHOCTH HAa YYacTKe CTPOMTENbCTBA, B TOM YHCIIE OCEJaHHe, HAaKJIOH,
OTHOCHUTEJbHBIE TOPHU3OHTANBHBIE Ae(QOpMalyl pPACTSDKEHHS WIH CXKaTHSd, pPaguyc KPUBU3HBI 3€MHOMN
MTOBEPXHOCTH, BBICOTA YCTYIIA.

11.3 Pacuer cBalHBIX (YHIAMEHTOB 3JaHWH ¥ COOPY)XEHHH, BO3BOAMMBIX Ha MOJpadaTHIBAEMBIX
TEPPUTOPHAX, JOJDKEH MPOM3BOANUTHECA 10 NPEACNBbHBIM COCTOSHHSIM Ha 0co0oe COoYeTaHHWe Harpysok,
HA3HAYaEMBIX C YYETOM BO3JEHCTBUI CO CTOPOHBI 1e()OPMHUPYEMOTO MIPH MOIPaOOTKE OCHOBAHUS.

11.4 B 3aBUCHUMOCTH OT XapakTepa COMPsHKCHUS TOJIOB CBail ¢ pOCTBEPKOM M B3aMMOJICHCTBUS (PyHIaMEHTOB
C TPYHTOM OCHOBAHHS B TPOIIECCE Pa3BUTHS B HEM TOPH30HTAIBHBEIX AedopManuii oT moApadOTKH TEPPUTOPUH
pa3IuyaroT CIeIyIONUe CXeMbl CBaiHBIX (PyHIaMEHTOB:

a) KECTKHE - IIPH KECTKOH 3a/leNIKe FOJI0B CBail B pOCTBEPK ITyTeM 3aaHKEPUBAHUS B HEM BBIITYCKOB apMaTyphl
CBall WJIM HETIOCPEICTBEHHON 3aJ€7IKH B HEM TOJIOBBI CBaWl B COOTBETCTBHHU C TPEOOBaHMSAMH, U3IOKCHHBIMHU B
8.9;

0) mojaTIUBhIC - IPU YCIOBHO-IIAPHUPHOM COIPSDKEHHH CBAHM C POCTBEPKOM, BBHIIOJIHEHHOM ITyTEM 3aJICNKH
ee roJIOBBI B POCTBEPK Ha 5 - 10 cM MM COMPSDKEHHS Yepe3 0B CKOIbKEHUSL.

11.5 Pacuer cBaiiHBIX (YHZAMEHTOB W HX OCHOBAaHMI Ha MOAPadaTBIBAEMbIX TEPPUTOPHAX JOJDKEH
MPOU3BOIUTECS C YUETOM:

a) HU3MEHEHUH (U3MKO-MEXaHUYECKHX CBOMCTB TPYHTOB, BBI3BAaHHBIX HOAPAOOTKOW TEPPUTOPHUH, B
COOTBETCTBUH ¢ TpeOOBaHUAMH 11.6;

0) nepepacripeielIeHUs] BEpTHKAIBHBIX Harpy30K Ha OT/EIbHBIE CBal, BEI3BAHHOTO HAKJIIOHOM, UCKPUBIICHHEM
U yCTynooOpa3oBaHHWEM 3eMHOM MOBEPXHOCTH, B COOTBETCTBUH C TpeOoBaHusmu 11.7;
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B) JIONOJHUTEIBHBIX HArpy30K B TOPH30HTAJIBHOW  IUIOCKOCTH, BBI3BAaHHBIX  OTHOCHUTEIBbHBIMU
TOPU30HTAIFHBIMU Te(hOpMAIHSIMU TPYHTOB OCHOBAHHMS, B COOTBETCTBHH ¢ TpeboBaHmsMu 11.8.
11.6 Hecyuyro criocoGHOCTE IpyHTa OCHOBaHHs CBail Bcex BUIOB F,, KH, paborarommx Ha CKUMAIOLLYIO

HarpysKy, IpH moJpaboTke TEPPUTOPHH CIIEAYET ONPEALIATE 10 (hopmyIre
F..=YF, (11.1)

Ta€e Y., - KO3(QQUUUEHT ycnoBuii paboThl, yYUTHIBAIOLINK U3MEHEHHE (PU3MKO-MEXaHUYECKHX CBOMCTB IPYHTOB

U TepepacmpesieNieHie BEPTHUKAIGHBIX HATrPy30K MpH MOAPabOTKE TEPPUTOPHH: TSI CBAW-CTOEK B
(byHnaamenTax JoObIX 30aHUH U COOPYXKEHHUH Y., = 1; 1 BUCAYMX cBail B (pyHIaMEHTaX MOAATIMBBIX

371aHUH U COOPYKEHHUH (HanpuMep, OJHOATAXKHBIX KAPKACHBIX C IAPHUPHBIMH ONOpamMu) ... = 0,9; nns

BUCAYMX CBail B (QyHZaMEHTax MKECTKUX 3JaHHM U COOpYKCHHH (Hampumep, OecKapKacHBIX
MHOTO3TaKHBIX 3JaHUH C JKECTKMMH y3J1aMH, CHIIOCHBIX KOPIYCOB) ¥, = 1,1;

F , - Hecymas cnocoOHoCTh cBam, KH, ompesienieHHas pacueToM B COOTBETCTBHH C TOJPA3AEIoM 7.2 WIIH

OTIpEeNIeNICHHAs] IO pe3ylbTaTaM IIOJIEBBIX WCCICIOBAaHWN (WMCIBITAaHUS CBail JUHAMHUYECKON WM
CTaTUYECKON Harpy3Koil, 30HIUPOBaHHE TPYHTOB) B COOTBETCTBUM C TPEOOBAaHUSAMU Mojpasaena 7.3.

IIpumeuanue - B cimydae kpyromamaromux miactoB B gopmyne (11.1) cneayeT Takke yYUTHIBATh 3aBUCAMIMN OT 3HAYCHUS
OTHOCHTEJLHON TOPH30HTANBHOH 1ehOPMALH €, MM/M, TOTIONHATENBHBIA K03 Gdumment v, = 1/(1 + 100¢,).

11.7 JlonomHUTENbHBIE BEpTUKAIbHBIC HATPY3KH +AN Ha CBau WM CBaU-00OJIOUKH 3IaHUH M COOPYKEHUH ¢
JKECTKOW KOHCTPYKTHUBHOM CXEMOH CJIEAYET ONpPEAENsITh B 3aBUCUMOCTH OT PACUETHBIX 3HAUEHUN BEPTUKAIBbHBIX
MepeMeNIeHuil cBali, BBI3BAHHBIX HAKJIOHOM, WCKPHBICHHEM, YCTYMOOOpa30BaHHWEM 3EMHOH IMOBEPXHOCTH, a
TaK)Ke TOPU3OHTANEHBIMH JIe()OpMaIIsIMEA TPYHTOB OCHOBAHMUSI IIPH yYCIIOBHSAX

a) cBaifHble (DyHJZAMEHTHI U3 BUCSYUX CBall MU MX OCHOBAHMS 3aMCHSIOT B COOTBETCTBHUH C 7.4.2 yCIOBHBIM
(yHIAMEHTOM Ha €CTECTBEHHOM OCHOBAHHUU;

0) OCHOBaHHE YCIOBHOTO (yHIaMEHTa MPUHUMAIOT JTHHEHHOIE(POPMHUPYEMBIM C ITOCTOSHHBIMH II0 JJTUHE
3naHus (COOPY)KEHHs) WIM BBIJEICHHOTO B HEM OTceKa MojyleM JedopManud U Kod()PUIMEHTOM MOCTeNnu
IpyHTA.

OmnpeneneHue JOMONHUTEIbHBIX BEPTUKAIBHBIX HArpy30K MPOM3BOJSAT OTHOCHTEIBHO MPOJOJBHON H
TOTNEPEYHON Ocel 3/1aHusl.

11.8 B pacuerax cBallHbIX (YHJaMEHTOB, BO3BOJMMBIX Ha TMOJpabaThIBAEMBIX TEPPUTOPHUSIX, CIICTYET
VYHTBHIBATH JOTOTHUTEIBHBIC YCHUIIHSI, BOZHUKAIOMINE B CBAsSX BCICICTBHE WX pabOTHI Ha W3THO IMOJ BIUSHUEM
TOPU30HTAIBHBIX ITEPEMEIICHUI TPYHTa OCHOBAHHUS IIPH MOIPA00TKE TEPPUTOPUH II0 OTHOIIECHUIO K IPOSKTHOMY
II0JIOKEHUIO CBail.

11.9 PacueTHOe rOpU3OHTaIbHOE MEPEMELICHUE TPYHTA U, MM, NPU MOAPAOOTKE TEPPUTOPHH CIEIyeT

OTPEIENATh 10 popMyIie
Upy =V &Y (11.2)
A€ Yp Y, - COOTBETCTBEHHO KOX(PUIHEHTH HAICKHOCTH 10 Harpy3Ke U YCIOBUH paOOTHI AT OTHOCUTEIEHBIX

TOPU30HTAIBHBIX AeopMaryid, mpuHuMaemsle cornacao CHull 2.01.09;
€, - OXAIAEMOE 3HAYCHHE OTHOCHTEIBHOM TOPH3OHTANBHOW AepOpMalyuu, ONpPEAEISEMOe M0

pe3ynbTaTaM MapKIIeHepcKoro pacyera, MM/M;

X - paccTOsiHME OT OCH pPacCMaTpWBaeMOW CBaW 10 IIEHTPAIBHOH OCH 3HaHUS (COOPYXKEHHS) ¢
POCTBEPKOM, YCTpauBaeMbIM Ha BCIO JUIMHY 3JaHus (OTceKa), WK 10 OJI0Ka KECTKOCTH KapKacHOIo
31aHus (0TCEKa) C POCTBEPKOM, YCTPAaUBAEMBIM I10]] OTIEJIbHBIE KOJIOHHBI, M.

11.10 Cgaiiable (QyHIAMEHTH 3[aHUH W COOPYKEHHH, BO3BOAMMBIX Ha ITO/APAa0AaTHIBAEMBIX TEPPHUTOPHAX,
clefyeT MPOEKTUPOBATh HUCXOS U3 YCIOBUH HEOOXOAMMOCTH MepeJaull Ha pOCTBEPK MUHUMAJIBHBIX YCHIMHA OT
CBaif, BOSHUKAIOIIUX B pe3yNbTare AehopMaIiy 3¢ MHOH OBEPXHOCTH.

JU71s1 BBITTOJTHEHNUS 3TOTO TpeOOBaHM HEOOXOIMMO B ITPOEKTaX MpeayCMaTPUBATH!

a) pa3pe3Ky 3/1aHMs WIK COOPYXKEHHS Ha OTCEKU JUIsl YMEHBIIECHUS BIUSHUS TOPU30HTAIBHBIX IE€peMEIEeHUH
IPYHTa OCHOBaHMUS;

0) IMpEeMMyIIECTBEHHO BUCSYHE CBAaW JUIA 3/IaHUH M COOPY)KEHHH C JKECTKOM KOHCTPYKTHBHOM CXEMO s
CHIDKEHUS JIOTIOJIHUTENbHO BOSHUKAIOIUX YCUINH B BEPTUKANBHOM IIOCKOCTU OT UCKPUBJICHUS OCHOBAHUS;

B) CBaul BO3MOXKHO MEHBIIEH >KECTKOCTH, HalpHUMep MPU3MAaTHYECKUE, KBaJAPATHOIO WM MPSMOYTOIBHOTO
MONEPEYHOr0 CEYEHUs], IPU ITOM CBau IPSMOYTONBHOIO CEUSHHUs CIIEAYeT pacloyaraTh MEHbIIEH CTOPOHOI! B
IPOAOJIIBHOM HAIpPAaBICHUU OTCEKA 3/1aHUs;

T') IPEUMYILIECTBEHHO MOAATIINBbIE KOHCTPYKIMH CONPSKEHHsS CBall C pOCTBEPKOM, yKa3aHHbIe B 11.4;

1) BBIPAaBHUBAHUE 3[JaHUH C TIOMOILBIO IOMKPAaTOB WX IPYTUX BBIPABHUBAIOLIUX YCTPOICTB.

IIpu paspeske 31aHUSL UM COOPYXKEHHS Ha OTCEKH MEXAY HUMHU B POCTBEpPKE CIEAYET IpelyCMaTpUBATh
3a30psl (JIeOpMaIMOHHBIE IIBBI), Pa3Mepbl KOTOPHIX OMPENENSIOT KaK Ul HIDKHUX KOHCTPYKIMH 3MaHUH U
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COOpy>KeHu# B cOOTBeTCTBUH ¢ TpeboBanusmMu CHull 2.01.09.

11.11 Cgaiinble (yHAaMEHTHI ClielyeT MPUMEHATh, KaK MPaBwio, Ha moapadaTeiBaeMbIX Tepputopusax I - IV
IpymIl, B TOM YHUCJIE:

a) ¢ BHUCAYMMH cBasiMH - Ha tepputopusx I - IV rpynn nns noObIX BUJOB M KOHCTPYKUMH 3JaHUN H
COOPY>KEHUI];

0) co cBasmu-cTOMKaMu - Ha Teppuropuax Il u IV rpynm s 3mannii m cOOpyKeHHUH, MPOEKTHPYEMBIX C
MOJATIMBON KOHCTPYKTUBHON CXEMOU 3/1aHMs IPU UCKPUBIEHUHU OCHOBaHWs, a Ay [V Tpynmel - Takxke U Jist
3/IaHUI U COOPYKEHUN, TPOEKTUPYEMBIX C )KECTKONH KOHCTPYKTUBHON CXEMOI.

IIpumeuanus

1 Jlenenue noapadaTbiBaeMbIX TEPPUTOPUI HA TPYIIIBI MPUHATO B cooTBeTcTBUU co CHwuIT 2.01.09.

2 Can-0001109KH, HAOMBHBIC U OypoBbIC CcBau nuaMeTpoM Oosiee 600 MM U IpyrHe BHIBI KECTKHX CBAil JIOMYCKACTCS MPUMCHSTD,
KaK MPaBUJIO, TOJBKO B CBaWHBIX (DYyHJaMEHTAaX C MOJATIMBOM CXEMOW MPHU CONPSDKCHUU MX C POCTBEPKOM 4Yepe3 IIOB CKOJBKCHUS
(11.4),

3 3arnyOiieHre B TPYHT CBail Ha MO/Pa0aThIBAEMbIX TEPPUTOPUAX JIOJDKHO OBITh HE MEHEE 4 M, 32 HCKIIIOYCHHEM CITy4acB OMHPaHUS
cBail Ha CKaJIbHbIE TPYHTHI.

11.12 Ha moxpabateiBaemMbIx Tepputopusax Ik - [VK rpynm ¢ Bo3MOXXHBIM 00pa3oBaHHEM yCTYIIOB, a TaKXKe Ha
IUIOIIAJIKAX C T€OJIOTUYECKUMHU HapyIICHHSIMA IPUMEHEHUE CBAalHBIX (YHIAMEHTOB JOIYCKAETCSI TOJBKO MPHU
HaJIMYUU CIEIHATBHOTO 0OOCHOBAHMUSL.

11.13 KoHCTpyKUHs COMpsDKEHHUS CBall ¢ POCTBEPKOM JIOJKHA HA3HAYaThCS B 3aBUCHMOCTH OT 3HAUYEHHUS
0XKUJAEMOr0 TOPU30HTANBHOIO NEPEMEIEHUs] TIPYHTAa OCHOBAHUS, IPU 3TOM IPEAEIbHBIE 3HAUYEHUS
TOPU30HTAIILHOTO TMepEeMEIICHUS JIsl CBail He JOJDKHBI IPEBHIIIATh TP CONPsKEHUU ¢ pocTBepkoM (11.4), cMm:

2 - )KECTKOM;

5 - NOATJINBOM, YCIOBHO-IIAPHUPHOM;

8 - MOIATIMBOM Yepe3 IIOB CKOIBKCHHUS.

IIlpumeuanue - ng CHWKCHHUS 3HAYCHUW yCHIIMI, BOSHHKAIOIIMX B CBAasX W POCTBEPKE OT BO3JEHCTBUS TOPHU3OHTAIBHBIX
MepeMeIIeHUl TPYHTa OCHOBaHHUS, a TaKXkKe Uil 00eCHedeHHs NPOCTPAHCTBEHHOH YCTOWYMBOCTH CBAalHBIX (YHIAMEHTOB 3IaHUS
(coopy>keHHs) B LIEJIOM CBaH CBAHHOTO IOJIS B 30HE JCHCTBH HEOONBIINX MEPEMENICHUI IpyHTa (10 2 cM) CIeoyeT MpeayCcMaTpuBaTh
C J)KECTKUM CONPSDKEHHEM, & OCTAIBHBIC - C MTOJATINBIM (LIaPHUPHBIM HITH COIIPSHKEHUEM Yepe3 IIOB CKOJIBKEHHS ).

11.14 Cgaiinble pOCTBEPKH IOJDKHBI PACCUMTHIBATHCSI Ha BHEIICHTPEHHOE PACTsDKEHUE M CKaTHeE, a TaKXkKe Ha
KpyYeHHE TpU BO3JCHCTBUM Ha HUX TOPU3OHTAIBHBIX OIMOPHBIX PEAKIMA OT cBail (NOMEpPEeYHON CHUIIBI U
M3ru0arNmero MOMEHTA), BBI3BAaHHBIX OOKOBBIM JaBJeHHEM JeGOpMHpPYyEeMOro IIpH MoApaboTKe TpyHTa
OCHOBAHUSI.

11.15 ITlpu npuMeHEHUW CBaWHBIX (YHIAMEHTOB C BBICOKMM POCTBEPKOM B OCTOHHBIX MOJaX WM JPYTHX
KECTKIX KOHCTPYKIHAX, YCTPANBAEMBIX Ha MOBEPXHOCTH TPYHTA, CIEAYET MPEeAyCMaTpUBaTh 3a30p IO BCEMY
HNepUMETpy CBall INMPUHON HE MEHEe & CM Ha BCIO TONILIUHY JKECTKOU KOHCTPYKLUH. 3a30p CIEAYET 3alONIHATh
IUTACTUYHBIMU WM YOPYTHMH MaTepuanaMu, He OO0pa3yIOIIMMHU >KECTKOW OMOpHI Ui CBail MpH BO3IEHCTBUU
TOPU30HTAIBHBIX TIEPEMEICHNI TPyHTa OCHOBAHUS.

12 OCOBEHHOCTH TPOEKTUPOBAHUS CliAf[H])IX ®YHIAMEHTOB B CEUCMHUYECKHNX
PAMOHAX

12.1 IIpu mpoekTHpOBaHUN CBaWHBIX (YHAAMEHTOB B CEHICMHYECKHX pailoHax KpoMe TpeOOBaHMH HACTOAIINX
HOPM cliefyeT cobmoath Takke TpedboBanuss CHull 11-7; mpu 5ToM B JOMOJIHEHHE K MaTepHuaiaM WHXKEHEPHBIX
W3BICKAHWUHN JIJIS1 IPOCKTHPOBAHUS CBAHBIX (DYHIAMEHTOB TOJDKHBI OBITh HCIIOJIB30BAHEI TAHHBIE CEHCMUYIECKOTO
MUKpPOPaOHUPOBAHUS TUIOIAKA CTPOUTENBCTBA.

12.2 Cepaiinple (yHIaMEHTHI 3aHUA W COOPYXKEHUH MpH pacueTe MO MpeaeibHbIM COCTOSHHUSM IEpBOM
TPYIIBI C YYETOM CEHCMHYECKHUX BO3JCHCTBHUI JOJMKHBI PACCUMTHIBATHCA HAa 0c000€ coyeTaHue Harpys3ok. llpu
ATOM HEOOXOMMO TIPETyCMATPHUBATH:

a) ompejeseHre Hecylel ClTocOOHOCTH CBal Ha CKMMAIONIYIO M BBIICPTHBAIOIIYIO HATPY3KH B COOTBETCTBUHU
¢ TpeOOBaHUAMM Mojpazaena 7.2;

0) TpPOBEpKYy YCTOMYMBOCTH TPYHTA IO YCJIOBUIO OTpaHUYCHUS [aBJICHUS, IEPeJaBacMOro Ha TPYHT
OOKOBBIMU TIOBEPXHOCTSIMH CBall, B COOTBETCTBUU C TPSOOBAHUSIMHU MIPHUIOKEeHUS 1

B) pacyeT cBaii MO MPOYHOCTU MaTepuaja Ha COBMECTHOE JICUCTBUE PACUETHBIX YCHIIHMHA (TIPOJAOIBHON CHIIHI,
W3rHOAIOIIeT0 MOMEHTA U MONEPEUYHOM CUITBI), 3HAYCHHUSI KOTOPBIX ONPEACIISIIOT B COOTBETCTBHUHM C MIPUIOKCHUEM
J B 3aBUCHUMOCTH OT pacYeTHBIX 3HAUEHUN CECMHUECKUX Harpy3o0K.

[Ipu yka3aHHBIX B MOAIYHKTAX «a» - «B)» pacueTax JAOJKHBI BBIIOIHATHCS TaKXkKe TpeOOBaHMS, IPUBEICHHBIC
B12.3-12.8.

IIpumeuanue -Ilpu onpeneneHun pacueTHbIX 3HAUCHUH celicCMUYECKHUX HAarpy30K, JEHCTBYIOUIMX HA 3[JaHUE WIH COOPYKEHHUE,
BBICOKUI CBalfHBIN POCTBEPK CIIEYET paCCMaTPUBATh KaK KapKACHBIN HHKHHUH Tax.

12.3 Ilpn pacuere Hecyuiell CMOCOOHOCTH CBail Ha CXKMMAIOLLYIO WM BBUICPIUBAIOLIYIO HArpysky F, q

3HaueHUs R ¥ f; (moapaszen 7.2) cietyeT yMHOXKHUTb Ha OHIKAOLHE KOI(DHUIUCHTBI YCIOBHH paboThl rpyHTa
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OCHOBAHUSA Y, | U Y2, IPHBENCHHBIC B Tabnuie 12.1.

eq2’
3HaueHus R clie/lyeT TakKe yMHOXKUTD Ha KOO(QQHUIMEHT yCI0BUH paboThl y,, 43> IPUHMMAEMBIH PaBHBIM 1 mpu

[ >3u09mpu | <3,rae | - npuBeacHHAS ATUHA CBaH, OIpeaessieMas B COOTBETCTBUH € IpriokeHueM /.
Kpome Toro, conporusienue rpyHTa f; Ha OOKOBOW MOBEPXHOCTH CBaW [0 PacyeTHOW riyouHsl /1, (12.4)

clieflyeT IPUHAMATh PABHBIM HYJIIO.
12.4 PacuerHyto riyOuHy £, 10 KOTOPOi HE YUUTBIBAIOT CONPOTUBICHUE TPyHTA HA OOKOBOH MOBEPXHOCTH

CBa, onpeelsioT no Gopmyie (12.1), Ho npuHuMaroT He 6osee 3/a.,

a,(H +o.a,M)
h, = . ,
bp iYItg(PI + ¢
o, (12.1)

TIE ay, ay, ay - 0e3pasMepHble KOIQOUIIMEHTHI, paBHBIE COOTBETCTBEHHO 1,5; 0,8 1 0,6 mpu BEICOKOM pPOCTBEPKE
U U1 OTJIENBbHO cTodAlel cBau, 1,2; 1,2 u 0 - npu >kecTKOM 3ajiesIKe cBau B HU3KUH POCTBEPK:

Taboauma 12.1

Koapduument ycnosuit paboTs! v, ;1 AT KOPPEKTHPOBKH 3HauUeHU R Koo puuuent ycnosuii Pa§OTH Yeqo A4
IPH TPyHTAX KOPPEKTUPOBKH 3HAYEHHH f; IIPH rPyHTAX
Pacuernas TJIMHUACTEIC TJIMHUACTEIC
CCUCMUYHOCTD o TPYHTBI IIPY | [ECKU IUIOTHBIE U CPEHEH | IpYHTHI IpU
. NECKHU IIJIOTHBIE NECKU CPEHEH IIOTHOCTH
3aHUHA U rnokasarejie IUIOTHOCTH rnokasareljie
COOpY>KEHUH, TEKY4ECTH TEKY4ECTH
0ab 0<10,75
MaJIoBNaKHbIE | HACKIIEHHBIE | MaoBnaxkHble | Hachimennsie | /; <|0 <I; <|manosnaxusie |nacwimennsie|/; < I <l<r
U BJIQXKHbBIE BOJION U BJIQXKHbBIE BOJION 0 0,5 U BJIQXKHBIE BOJION 0 0L7g _< lL
bl
7 1 0.9 0,95 0.8 1] 095 0,95 0.9 0,95(0.85|0.75
0,9 - 0,85 - 1 0,9 0,85 - - 10,8 (0,75
] 0.9 0.8 0,85 0.7 095 0.9 0,85 0.8 09108107
0,8 - 0,75 - 0,95| 0,8 0,75 - 0,810,7 10,65
9 0.8 0.7 0.75 i 0.9 0.85 0,75 0.7 0.85] 0.7 | 0,6
0,7 - 0,6 0,85] 0,7 0,65 - 0,65/ 0,6 | -
[Ipumevanus
1 3naueHus Veqt U ¥ oqp» YKA3AHHBIC HAL 4epTOii, OTHOCSTCS K 3a0UBHBIM CBasiM, IO/ YePTOH - K HAOMBHEIM.
2 3naueHus K0d(PPUIMCHTOB Veg1 ¥ Vegp CHEMYET YMHONATE HA 0,85, 1,0 miu 1,15 nns 31aHuil U COOpY>KEHUH, BO3BOJUMBIX B
paiioHaX ¢ HOBTOPSAEMOCTBIO 1, 2, 3 COOTBETCTBEHHO (KPOME TPAHCIIOPTHBIX U THIPOTEXHUUECKHUX ).
3 Hecymyio ciocoOHOCTH CBali-CTOEK, ONMHMPAIOIIMXCS HA CKaJbHBIE M KPYIHOOOJIOMOYHBIC IPYHTBI, ONPEACISIOT 0e3 BBEICHUS
JIOTIOJIHUTEIILHBIX KOA()(MHIUEHTOB YCIOBUN pabOTHI Veg UV ego-

H, M - pacdeTHple 3HaYCHUS COOTBETCTBEHHO TOPU3OHTAIBHON cmuibl, KH, n m3rubaromiero MmomenTa, KH-M,
MPWJIOKCHHBIX K CBa€ B YPOBHE MOBEPXHOCTH TPYHTA MPHU 0COOOM COYETAHWHM HATrPYy30K C YUETOM
celicMUUYeCKUX BO3JACHCTBUM;

0, - ko3 urnment nedopmannu, 1/M, onpenensemMplii o IpuIOKeHUIO [1;
bp - yCIIOBHasI IIMPUHA CBaH, M, ONIpeAesieMas 1o Ipuiokenuto [1;
Y1 - pacueTHOE 3HAYCHHE YIENBHOTO Beca rpyHTa, KH/M, onpejensemoe B BOJOHACHIIEHHBIX TPYHTAX C

Y4€TOM B3BELLUBAIOLIETO ACUCTBUSI BOJBL;
@, €] - PAacyUCTHbIC 3HAYCHUS COOTBCTCTBEHHO yIja BHYTPEHHETO TPEHHS TPYHTA, IPai., U yICIbHOTO

clieTieHust rpyHra, klla.
12.5 Onpepenenyre pacueTHOH IiyOHHBI /1 ; IPU BO3/ICHCTBIH CCIICMUYECKUX HArPY30K ClIE1yeT IIPOU3BOUTD,

NPUHAMAs 3HAYCHUS PACYCTHOIO YIIa BHYTPCHHETO TPCHUS (p, YMCHBILICHHBIMHU Ul PACYETHOH CEHCMUIHOCTH

7 OamwioB - Ha 2°, 8 0awIoB - Ha 4°, 9 0aIoB - Ha 7°.

12.6 Ilpu pacuere cBaHBIX (PYHIAMEHTOB MOCTOB BIHSIHHE CEHCMHUYECKOTO BO3JICHCTBUS Ha YCJIOBUA
3a/IEJIKU CBall B BOJOHACHILICHHBIX IBUICBATHIX [IECKAX M IIIMHUCTBIX TPYHTAX C TIOKasareneM texydectu /; > 0,5
ClIeqyeT YYMTHIBaTh IyTeM moHwkeHus Ha 30 % 3HadeHHd KO3((UIMEHTOB NPOMOPIHOHAIBHOCTH K,
MIPUBEICHHBIX JIJISl 3TUX TPYHTOB B MpHiIox)eHun /.

12.7 Hecymas cnoco6HOCTE cBan F eq kH, paboraromieil Ha BEpTHKAIBHYIO CKMMAIOIIYO W BBIAEPTHBAIOLIYIO
HaTpy3KH, M0 Pe3ybTaTaM ITOJIEBBIX HCIBITAHUHN MOJDKHA OMPEIENATHCS ¢ YIETOM CEHCMUYECKUX BO3ICHCTBUI
o opmyie

Foy=koFo (12.2)
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rae keq - KO03(QUIMEHT, YYUTHIBAIOIIMKA CHUKEHHE HECYIIeH CIIOCOOHOCTH CBaW MPH CEHCMHUYECKUX

BO3JICHCTBUAX, OMPEICNISIEMbI pacdyeToM Kak OTHOIICHHE 3HAYEHHUs Hecylled CIOCOOHOCTH CBaw,
BBIYHCIIEHHOTO B COOTBETCTBUHU ¢ 12.2 - 12.4 ¢ y4eToM CEHCMHYECKHX BO3JICHCTBUH, W 3HAYCHUS
HecyIed CIIOCOOHOCTH CBaW, ONpPEEeNCHHOW COTJIaCHO TpeOOBaHWAM Mojpasmena 7.2 6e3 ydera
celicMUUeCKUX BO3ACHCTBUI;

F, - Hecymas crocoOHoCTh cBau, KH, ompeneneHHas mo pe3yibTataM CTaTHUYECKHUX WM JTUHAMHUYECKUX

UCTIBITAaHUH WU 110 JaHHBIM CTaTUYECKOr0 30HIMPOBAHUS I'PYHTA B COOTBETCTBUU C MOJpasjenoMm 7.3
(6e3 yuera celicMUYECKUX BO3JICHCTBUI).

12.8 Pacuer cBail B mpocafouHBIX M HaOyXaloIMX TPyHTaX Ha 0coboe COYeTaHWe HArpy3o0K C yd4eToM
CelCMHMYECKUX BO3JCHCTBUI NOKEH MPOU3BOAUTHCS NMPHU MPUPOJHON BIAXKHOCTH, €CNIH 3aMadyuBaHHUE TPYHTa
HEBO3MOXKHO, U TP MOJHOCTBIO BOJIOHACHIIIEHHOM I'PYHTE, UMEIOIIEM MOKa3aTeNlb TEeKY4eCTH, ONpeaeIsieMblit
o opmyite (9.1), ecru 3aMadnBaHUE TPYHTA BO3MOXKHO; TIPH 3TOM ONpEelICHIe HECYIel CITOCOOHOCTH CBail B
TPYHTOBBIX ycnoBusx Il Twma 1o mpocagodHOCTH NPOM3BOAAT 03 ydera BO3MOXKHOCTH Pa3sBHTHS
OTPULATEIBbHBIX CUJI TPEHUS TPYHTA.

IIlpumeuanue - Pacuer cBail Ha ceficMUYeCKHE BO3ICHCTBUS HE HCKIIOYACT HEOOXOJUMOCTH BBIOJHEHHS HMX pacyera B
COOTBETCTBUU C paznenamu 9 - 11.

12.9 JIns cBaiiHbIX (pyHIAMEHTOB B CEMCMHMUYECKHUX palOHAX cleAyeT MPUMEHSATh CBal BCEX BUJIOB, KpOME
CBaii 0e3 TOMePEYHOT0 APMUPOBAHMS U OYJTaBOBUIHBIX.

[Mpumenenne OypoHAOWBHBIX CBall IOMYCKAETCS TOJBKO B YCTOMUUBBIX TPYHTAX, HE TPEOYIOMINX 3aKpeTUICHUS
CTEHOK CKBaXXHH, MIPHU ATOM JHAMETp CBail MOJDKEH ObITh He MeHee 40 cM, a OTHOIIECHHWE IUIMHBI CBal K e
IuameTpy - He Ooiee 25.

IMpumevanune - Kak MCKIIOYCHHE IOIMYCKASTCSI MPOPE3Ka BOJOHACHIIICHHBIX I'PYHTOB HAOMBHBIMH M OypPOBBIMH CBAasMH C
MIPUMEHEHUEM HM3BJICKAEMbIX 00CaJHBIX TPYO.

12.10 [Ipu mpoeKTHpOBaHWUM CBaWHBIX (YHIAMEHTOB B CEHCMHYECKMX paliOHaX OINMpaHHe KOHIA CBai
clieflyeT MpeAyCcMaTpUBaTh Ha CKaJlbHbIE, KPYITHOOOJIOMOYHBIE TPYHTHI, IIECKHU TUIOTHBIE M CPEHEH TIIOTHOCTH U
TIIMHUCTBIE TPYHTBI C IOKa3areneM tekydecta [, <0,5.

OHI/IpaHI/IC HMKHUX KOHIIOB cBail Ha PBIXJIBIE BOJOHACBIIIEHHBIE TMECKHU, TJIMHUCTBIE T'PYHTHI C IOKA3aTCJIEM
Tekyqectu [; > 0,5 He 1omycKaeTcs.

12.11 3armyOneHuie B TpyHT CBalf B CEHCMUYECKMX paifoHAaX MODKHO OBITH HE MeHee 4 M, a IPH HAJIMYWH B
OCHOBaHMH HIXHHUX KOHIIOB CBall BOJOHACBIIIEHHBIX IIECKOB CPEIHEH IIOTHOCTH - HE MeHee § M. JlomyckaeTcst
YMEHBIICHUE 3ariyOieHusi cBail MPHU COOTBETCTBYIOIIEM OOOCHOBAaHHH, MOJIyYEHHOM B pe3yjbTaTe IOJIEBBIX
HCIIBITAHUN CBAall UMUTUPOBAaHHBIMU CECMUYECKMMU BO3IEHUCTBUSMHU.

Jls OJTHOATaXKHBIX CENTbCKOXO3AHCTBEHHBIX 3/IaHWH, HE COAEpIKallMX IIEHHOTO O0OpYAOBAaHWS, W B Cllydae
ONMMpaHus CBail Ha CKalbHBIE TPYHTHI UX 3ariIyOJeHHEe B TPYHT MPUHUMAIOT TaKHM Xe, KaK B HECEHCMUYECKUX
paiioHax.

12.12 PocTBepk cBaiiHOrOo (yHAaMEHTa IO HECYIIMMHU CTEHAMH 3[aHHs B IpeieiiaX OTceKa JOIDKCH OBITh
HETIPEpPBIBHBIM ¥ PacIiojIOKEHHBIM B OJJTHOM YpoBHE. BepxHre KOHIIBI cBail TOMKHBI OBITH 3a/1eJIaHBI B POCTBEPK
Ha IIyOUHY, OTIpECISIEMYI0 PACUE€TOM, YUUTHIBAIOIIUM CEHCMHUYECKUE HATPY3KH.

YerpoiicTBO 6€3pOCTBEPKOBBIX CBAMHBIX (PYHIAMEHTOB 3/1aHUH M COOPYKEHUI HE TOMyCKaeTCsl.

12.13 Ilpu COOTBETCTBYIOUIEM TEXHHKO-3KOHOMHYECKOM OOOCHOBAHWH JOIYCKAaeTCsl NMPHUMEHSTH CBaifHbBIE
(yHIAMEHTHl C TPOMEXYTOYHOH MOAYIIKONW M3 CHIIYYMX MarepuajioB (IIeOHs, IpaBHs, MECKa KPYHMHOTO U
cpenHeil kpymHocTH). Takue (QyHIAMEHTHI HE CIEAyeT MPUMEHSITh B OPraHO-MHUHEPAJIbHBIX, OPraHHUECKUX U
MpocafouHbIX TpyHTax 1l THa, Ha MoxpPabaTEIBAEMbIX TEPPUTOPHAX, TEOJOTHIECKH HEYCTONUMBBIX IUIOMIAAKaX
(Ha KOTOPBIX UMEIOTCS WM MOTYT BO3HMKATh OIIOJI3HHU, CEJH, KapCThl U T.NI.) U Ha IUJIOIIAAKAX, CIOKEHHBIX
HECTaOMIIN3UPOBAHHBIMH IPYHTaMHU.

Jnst cBaitHBIX (YHAAMEHTOB C MPOMEXKYTOUHOH MOAYIIKON ClleyeT IPUMEHATh TaKhe e BUIbI CBail, KaKk U B
HecelCMUYecKHX pailoHax.

12.14 Pacuer cBaif, BXOJAIIMX B COCTaB CBalfHOrO0 (yHAAMEHTa C MPOMEKYTOYHOW MOAYIIKOW, Ha
TOPU3OHTANbHBIE HArpy3kd He mpom3BoanTcs. Hecymiylo cmocoOHOCTs Takux cBaid, paboTalommx Ha
CXKHMMAIOLIYI0 HAarpy3Ky C Yy4Y4eTOM CEHCMMUYECKUX BO3JCHCTBUH, CleQyeT ONpEenensITb B COOTBETCTBUH C
TpeboBaHMsAMH 12.3; TpH 3TOM CONPOTHUBIEHUE IPyHTAa HEOOXOAMMO YUHUTHIBATh BJOJIb Bceil OOKOBOM
NIOBEPXHOCTU CBau, T.e. h; = 0, a Kod3pUUHMECHT yCIOBHH PabOThl HIKHEIO KOHLA CBaW NPU CEHCMUYCCKUX

BO3/ICHCTBHSX IPHHUMAT ¥, 1 = 1,2.

12.15 Ilpu pacdere cBaifHBIX (YHAAMEHTOB C IPOMEXYTOYHOH NOAYIIKOW IO AedopMamusiM oOcaaKy
(byHaaMeHTa clieflyeT BBIYUCIATh KaK CyMMY OCaJKH YCIOBHOTO ()yHIAaMEHTa, OIpeNeNsieMOll B COOTBETCTBUH C
TpebOBaHUAMH TIOIpa3jiena 7.4, ¥ OCaJKH MPOMEKYTOUHON MOTYIIIKH.

13 OCOBEHHOCTH MPOEKTUPOBAHMSI CBAMHBIX ®YHJIAMEHTOB OIIOP BO3IYIIIHBIX
JINHUU SJIEKTPOIIEPEJAYN
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13.1 [Ins cBaiiHBIX (QYHIAMEHTOB OINOpP BO3AYIIHBIX JHHHKA 3yektponepenadn (JIDI) u  OTKPBITHIX
pacmpenenuTenbHEIX yeTporicTB (OPY) moacraHImii MpUMEHSIOT pa3lUdHbBIe BUABI cBail (pasmen 6). s
cBaiiHbIX (yHmamentoB omop JIOII He npomyckaeTcs mNpUMeHeHHE OyJIaBOBHIHBIX, MNUPAMUAAIBHBIX U
POMOOBHUIHBIX CBai.

13.2 I'myOuna morpyxeHus cCBaili B TPYHT, BOCIPHHHMAIOIINX BBIJEPTUBAIOIINE WIM TOPHU3OHTAJILHEIE
Harpy3ku, 70nkHa ObITh He MeHee 4,0 M, a U (yHAaMEeHTOB AEPEBIHHBIX Omop - He MeHee 3,0 M.

11 puMe€HYaHuc - ]:[epeBS[HHLIe CBau IJid (byHZLaMeHTOB JACPEBSHHLIX OIIOP AOIMYCKACTCSA NPUMEHATH HE3AaBUCUMO OT HAJIUMYUA U

TIOJIOKEHHS YPOBHS IMOA3E€MHBIX BOI. HpI/I 9TOM B 30HC nepeMeHHoﬁ BJIAXKHOCTH H606X0,Z(I/IMO npeaycMaTrpuBaTth yCUJICHHYIO 3allIATY
JAPEBECUHLI OT THUCHUSA.

13.3 Hecymyro crnocoOHOCTE 3a0WBHBIX BHCSYMX W HaOMBHBIX M OypoBBIX cBaif, paboTarommx Ha
CKUMAIOIIYI0 Harpy3Ky, CJIeyeT OMpeleisaTh COOTBETCTBEHHO 1o Gopmynam (7.8) u (7.11) ¢ yueTom yKazaHHid,
npuBeIeHHBIX B 13.5 u 13.6; mpu 5ToM Kodpduuuent ycnosuii pabotsl v, B Gpopmynax (7.8) u (7.11) cnenyer

MPUHUMATD: I HOPMAJIBHBIX IPOMEKYTOUHBIX onop 1,2, a B octanbHbIX ciayyasx 1,0.

13.4 Hecymyto cmocoOHOCTh 3a0UBHBIX M HAOWBHBIX CBaif, pa0OTalONMX HA BBIACPTUBAaHUE, CIICTYET
ompenerats mo popmynam (7.10) u (7.14) ¢ ydeToM TOMONHUTETBHBIX YKa3aHUM, MpUBEICHHBIX B 13.5 - 13.7;
1pH 3TOM KO3()GHUIMEHT yCI0BUi paboTsl y,. B popmynax (7.10) u (7.14) cnegyeT npuHUMATh JUIs ONOP:

HOPMAJIBHBIX HPOMEKYTOUHBIX. ..c..vveeuteerureenreerteenseesteesseeanseesseesseessseenne 1,2;
AHKEPHBIX H YTITIOBBIX...ccuvteruteerureereernreenseesseesieeeseesseessaesnseesneesnseesssesnes 1,0;
OOJBIINX TEPEXOJIOB:

€CITH yJIepKHUBalOIIas CUJla Beca CBall M POCTBEpKa

paBHA PACUETHOM BBIAEPTrUBAIOILEH, HATPY3KE. ..c.oeovvenreenreneenrennne. 1,0;
€CJIU YJepKUBAOLIAs CUIa cocTaBisieT 65 % u MeHee
PaCUYETHOMN BBIICPTUBAIOIICH HATPY3KH. ...eeeeveenereeereenereeveennneeneeens 0,6;
B OCTAIBHBIX CIIYTAMX. ..c.vivireririniirieeesneeneenesneeneenesneeneeneeneeneeneeneeneeneenas [0 UHTEPHOIIALHUY.

13.5 PacueTrHBIe CONpPOTHBIEHHS TPYHTA IIOJ HIKHAM KOHIIOM 3a0MBHBIX CBai R W pacyeTHbIE
CONpPOTHBJICHUsS Ha OOKOBOH IOBEPXHOCTH 3a0MBHBIX CBail f; B (yHJaMEHTax ONOp BO3JYIIHBIX JIMHHIA

JIEKTPOIIEpeadr MPUHUMAIOT 110 TabiumaM 7.1 u 7.2, mpu 3ToM B (hyHJaMEHTaX HOPMAJIBHBIX OMOp pacyeTHbIE
3HAYCHUS f; ISl TIIMHUCTBIX TPYHTOB IIPH UX MOKasarele Tekyyectu /; > 0,3 cnenyer nosbiuars Ha 25 %.

13.6 PacueTHble COMPOTHBICHHS TpPyHTa Ha OOKOBOW MOBEPXHOCTH 3a0MBHBIX CBai., BBIYHCICHHBIE B
COOTBETCTBUU C TpeOoBaHMsIMH 13.5, TOIDKHBI ObITh YMHOXKEHBI HA JIOTIOJTHUTEIbHBIC KOA((UIIMEHTHI YCIOBUI
palboTsl v, npuBeeHHbIE B Tabuue 13.1.

13.7 Ilpu pacueTe Ha BBIICPTHBAIOIINE HATPY3KU CBad, paboTarolieil B CBAHHOM KyCTe M3 YEeThIpeX CBail W
MeHee, paCYeTHYIO HECYIIYIO CIOCOOHOCTh CBau cieayeT yMeHbIHUTh Ha 20 %.

13.8 st cBaif, BOCOIPUHUMAIOIIUX BBIIEPIUBAOLINE HATPY3KH, NOIYCKAETCSA INPEAyCMATPUBATE IOIPYKEHHE
UX B JIUAEPHBIE CKBA)KUHBI, TIPH 3TOM pa3HUIA MEXIy IOIEPEUHbIM pa3MepoM CBal M JTUAMETPOM JIHIEpPHOIl
CKBa)KHHBI JOJDKHA OBITH He MeHee 0,15 M.

Taoauma 13.1

JlononHuTeNnbHBIE KOG GUIMSHTHI YCIOBUH paboThI
Y . IpU JUTMHE CBau
Bun dbynnameHTa, XapakTepUCTHKA TPYHTA U HATPY3KH <
1>25d [ <25d v OTHOILICHUH
~ H/IN<0,1 | HHN=04 | HN=0,6
1 ®yHaaMeHT o1 HOPMaTbHYIO IIPOMEKYTOUYHYIO OMOPY MPH pacueTe:
a) O/IMHOYHBIX CBail HA BBIACPTUBAIONINE HATPY3KH:
B MECKaX M CYINecsIX 0,9 0,9 0,8 0,55
B [JIMHAX U CyrauHKax npu I; <0,6 1,15 1,15 1,05 0,7
1o ke, ipu I; > 0,6 1,5 1,5 1,35 0,9
0) ONMHOYHBIX CBail Ha CXKMMAIOIIME HATPY3KH U CBall B COCTaBE KyCTa Ha
BBLICPrUBAIOIIUE HATPY3KU:
B [IECKAX U CYIEecsX 0,9 0,9 0,9 0,9
B [JIMHAX U CyrauHKax npu I, <0,6 1,15 1,15 1,15 1,15
1o ke, ipu [, > 0,6 1,5 1,5 1,5 1,5
2 ®DyHJAMEHT I0Jl aHKEpPHYIO, YIJIOBYIO KOHIEBYIO OIIOpBI, IO/ OIOPBI
OOJIBIINX MEPEXO/IOB MIPH pacyueTe:
a) OJIMHOYHBIX CBail Ha BBIICPTUBAOLINEC HATPY3KHU:
B IIECKAX U CYyIECIX 0,8 0,8 0,7 0,6
B INIMHAX U CyTJIMHKAX 1,0 1,0 0,9 0,6
0) cBail B cocTaBe KyCTa Ha BbIAEPTUBAIOIINE HATPY3KU:
B IIECKAX U CYIECIX 0,8 0,8 0,8 0,8
B INIMHAX U CYTJIMHKAX 1,0 1,0 1,0 1,0
B) Ha CKMMAIOIIIME HArPY3KH BO BCEX TPYHTAX 1,0 1,0 1,0 1,0
IIpumeuanus




CII 50-102-2003 Crp. 49 u3 75

1 B tabauue 13.1 npuHATH 0003HAYCHHUS !

d - omamerp KpyrJioro, CTOpOHAa KBaJAPAaTHOTO HIIM OOJbIIAs CTOPOHA NMPSAMOYTOJBHOTO CEUEHMs cBaW: H - TOpPHU3OHTaJIbHAsS
COCTaBJIAIONIAs PACYETHON HArpy3ku; NN - BEpTUKaJIbHAs COCTaBIIAIONIAs pACUETHON HATrpy3KH.

2 Ilpu morpyeHHH OAWHOYHON CBaW C HAKJIOHOM B CTOPOHY ACHCTBHS TOPH30HTAIBHOI COCTABIIIOIICH HArpy3KH W IpHU yriie
HaKJIOHA K BepTuKanu 6osee 10° 1omoIHATENbHBIN KOG OHUIMECHT YCIOBUIl paboTHI ClielyeT MPUHIMATh KaK Ul BEPTUKAIBHOH CBau,
paboraromieii B coctaBe KycTa (1o mo3. 1,6 uiu 2,6).

14 OCOBEHHOCTH IIPOEKTUPOBAHUS CBAHBIX ®YHIAMEHTOB MAJIO9TAKHBIX
3TAHUI

14.1 OcoGeHHOCTH IPOEKTUPOBAHUS CBaWHBIX ()YHIaMEHTOB PACIPOCTPAHSAIOTCS Ha MAJIOATAKHBIC KUJIBIE U
CaJIoBBIC JIOMa, OOIIECTBEHHBIC 3/IaHUsI, IPOU3BOJCTBEHHBIC CEIbCKOXO3AUCTBEHHbIC 34aHus ((hepMbl, CKIAIHI,
HaBECHI U T.I1.), Tapaku U Ap.

14.2 PexoMeHayeTcs IPUMEHATD CeIyIOLIIe BUJIbI CBail:

- 3abuBHBIC ipu3MaTHueckue ceuenueM 30 x 30 cm;

- KOpDOTKME MHpaMHIaJIbHbIE CBaW C MPEABAPUTENHHO HANPSHKEHHON apMaTypoil 0e3 MoIepedHOro
apMUpPOBaHUS;

- OypoBsie cBau guameTpom 30 - 60 cM IIuHOM 70 3 M ¢ YINIOTHEHHBIM TpaMOOBaHHEM 3a00¢eM;

- HaOuBHBIE cBan AuameTpoM 30 - 60 cM ITHHOM 10 3 M, yCTpanBaeMble B IPOOUTHIX CKBAKUHAX;

- OypOMHBEKIIMOHHEIE cBan nuameTpoM 150 - 150 mMm;

- TpyO4aThie METAIIIOOETOHHBIE CBau JUamMeTpoM 159 - 325 mwm;

- CBaN-KOJIOHHBHI.

B ¢yHmamenTax mpOW3BOACTBEHHBIX CEIHCKOXO3SMCTBEHHBIX 3[aHUH pAacIOPHOM KOHCTPYKLIUH CIETyeT
MPUMEHSTH CBal TABPOBOT'O M JBYTaBPOBOT'O CEYECHUI C KOHCOISMHU.

IIpumeuanus

1 IlpumeHeHHe CBai-KOJOHH IS MaJOA3TAXHBIX 3JaHWH, BO3BOAMMBIX B CEHCMHUYECKHX paliOHaX, NOIyCKaeTcs HpH IIyOuHe
MIOTPYKEHHS CBali-KOJIOHH B IPYHT HE MEHEe 2 M.

2 YmiotHeHue 32005 CKBa)XUH IPH YCTPOICTBE OYypOBBIX CBail JOIDKHO OCYHIECTBIIATHCS IyT€M BTPaMOOBBIBAaHHS B TPYHT CIIOS
meOHs TOMIUHON He MeHee 10 cM.

3 B mpoekTax CBaifHBIX (yHIAMEHTOB MaJIOTAKHBIX 34aHHK HA MIPOCATOYHBIX TPYHTAX C MPOCAJKOW OT MX COOCTBEHHOTO Beca 10
15 cMm gomyckaeTcs He NpenycMaTpuBaTh MOJIHOW MPOPE3KU CBAsIMU MPOCAJOYHOM TOJIIM, €CIU HAA3EMHbIE KOHCTPYKLUH 3/1aHUH
MPOEKTUPYIOTCS C IPUMEHEHUEM KOHCTPYKTHBHBIX MEpPOIIPUATHI, 00eCIeYNBaIOIUX BO3MOXKHOCTh UX HOPMAaJIbHOM SKCIUTyaTalluu Ipu
OMpe/IeTICHHBIX PACYETOM HEPABHOMEPHBIX OCaJKax M MpocaaKax (pyHIaMEHTOB.

14.3 IIpu pacuere Hecymei ciocoOHOCTH cBail 1o opmyite (7.8) pacyeTHbIE cONpOTHBIEHNS TpyHTa R, Klla,
0] HYDKHUM KOHIIOM 3a0MBHBIX CBail IpH IIIyOWHE MOTPYXKEHUs OoT 2 10 3 M cieayeT IpUHUMATh 10 Tabiuie
14.1, a Ha OOKOBOI MOBEPXHOCTH fi’ klla, - mo Tabmuie 14.2.

Taoauma 14.1

PacueTHble COMPOTUBIICHHS TPYHTOB MO HIYKHUM KOHIIOM 3a0uBHBIX cBail R, klla, iys
T'myOuna K TJIMHUACTBIX TPYHTOB IIPU OKa3aTele
MOTPYKEHHS oohduuueHT TeCKOB TeKy4ecTH /,, pABHOM
MOPHUCTOCTH €
cBau [, M cpenHei

KPYITHBIX KpymHHOCTH MEJIKHX meuieBateix | 0,0 0,2 0,4 0,6 0,8 1,0
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

IIpumeuanue - [y npoMexKyTOUHBIX 3HAUCHHUIT /, [, U e 3HAYEHMS R ONpeeIsIOT HHTEPIIOIALHEH.

Tabauma 14.2

PacueTHbIe CONPOTUBIICHNS TPYHTAa Ha OOKOBOM MOBEPXHOCTH 3a0MBHBIX CBal, B TOM YHCIIE
TaBPOBOTO M JIByTaBPOBOTO CeveHNH, f;, KIla, s
Cpenmsis ry6nna | Kosdyduuuent TJIMHUCTBIX TPYHTOB IIPH IOKa3aTesne
PpacroaoxeHUs HOPUCTOCTH TecKoB TEKy4ecTH /,, paBHOM
cnost tpyHTa hi;, M | rpynTa B cioe e KpYIHBIX 1
cpenHei MEJIKUX | TBLIEBATHIX 0,0 0,2 0,4 0,6 0,8 1,0
KPYIHOCTH
1 <0,55 80 55 45 46 39 32 25 18 11
0,7 60 40 30 45 37 30 23 16 9
1,00 - - - - 32 23 15 10 6
2-3 <0,55 85 60 50 68 53 40 29 20 13
0,7 65 45 35 65 50 37 26 18 11
1,0 - - - 60 45 32 21 13 7
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Ipumedganue - Jis NPOMEKYTOUHBIX 3HAYCHAH /1, € ¥ [; 3HAUEHHS f; OIPENENAIOT HHTEPIONAIMEN.

14.4 PacuetHbie conpoTuBieHus TpyHTa R, klla, moj HM)KHMM KOHIIOM HaOWBHBIX W OYypOBBIX CBal ¢
VIUIOTHEHHBIM 3200eM TpU TIIyOMHE TOTPYXKEHUS cBail OT 2 10 3 M cleAyeT MpuHUMaTh mo Tabmune 14.3; npu
5TOM JUIsl IVIOTHBIX IIECKOB TaOJINYHbIC 3HAYCHHUS CIIEAYET yBeaM4uTh B 1,3 pasa. PacuerHbie conporusienus f;,

klla, Ha OOKOBOW MOBEPXHOCTH HAOWMBHBIX W OYpPOBBIX CBail JOMyCKaeTCs NMpPUHUMATh MO Tabnume 14.2 ¢
JOTIOTHUTEIBHBIM KO3 (PHUINEHTOM YCIIOBHI paboTel, paBHBIM 0,9.

Taoauma 14.3

PacueTHble COMPOTUBIICHHS IO/ HIXKHUM KOHIIOM HaOMBHBIX M OypoBbIX cBail R, klla,
MpU TIYyOMHE UX TMOTPYXKEHUS 2 - 3 M U paCUETHBIC COMPOTHBIICHHS MOJT KOHCOJISIMHU
cBail-konouH R , xIla
I'pynTsI Koopuumenr IIECKOB
MOPUCTOCTH € =
KpPYIHBIX | cpeliHel KPYITHOCTH | MEJKUX | TBLICBATHIX
TJIMHUCTBIX TPYHTOB IIPH IOKa3aTele TeKy4ecT! /;, paBHOM

0,0 0,2 0,4 0,6

Tlecku 0,55-0,8 2000 1500 800 500
CyrmecH ¥ CyTIIMHKA 0,5 800 650 550 450
0,7 650 550 450 350

1,0 550 450 350 250

Tnunb 0,5 1400 1100 900 700
0,6 1100 900 750 600

0,8 700 600 500 400

14.5 Hecymyto cnocobHocts F, kH, CBaW-KOJOHHBI C IIOTPY’KaeMBIMH B TPYHT >Kele300€TOHHBIMH
KOHCOJISIMH, paboTaromei Ha CKMMAIOIIYI0 Harpy3Ky, CIeAyeT ONpeeNaTh Kak CYMMY COTPOTHBICHHIH IpyHTa
IOJ] HI)KHUM €€ KOHIIOM, 10T KOHCOJISIMH M Ha OOKOBOH MOBEPXHOCTH 110 (hopMyJie

F,=y(RA+y, R A, +uZfh), (14.1)

con conm con
TAC Y, R, A, u,fl., hi - TO XK€, 9T0 1 B opmyde (7.8);

- JIONIOJTHUTENbHBIN K03 uirent ycnoBuid pabotsr; v, = 0,4 nnsg neckoB u vy, = 0,8

YCOI’I con con
IJIA TIMHUCTBIX TPYHTOB,

R, - PacdeTHOE CONPOTHBIICHUE IPYHTA MOA KOHCOJSIMH, KIla, mpy MOrpyXeHHH UX B IPYHT

Ha riyouny 0,5 - 1,0 M, npuHHMaeMoe o Tabmune 14.3;

Acon - IIomajab MpoeKuu KOHCOJICH Ha TOPU3OHTAJIBHYIO IIJIOCKOCTD, M2.

14.6 Hecymiyio cnocoOHOCTH cBaii TaBpOBOTO M JABYTaBPOBOTO CEYEHHWH INpH JAEHCTBUM BEPTHKAIHHOU
COCTaBIIIONIEH HArpy3KH clexyeT ompenensaTh 1mo ¢opmyne (7.8), mpuHMMas B HEH 3HaYeHHS Ha OOKOBOM
MOBEPXHOCTHU TOJIKK U CTEHKH 10 Tabnuie 14.2.

IIpumeuanue - [lpu pacuere Hecymel cOCOOHOCTH cBail TABPOBOTO U IByTaBPOBOTO CEUCHMH, UCIIOIB3YEMBIX JUIS 3/IaHUH C
KapKacoM W3 TPEXIIApHUPHBIX paM, AOIYCKAETCS YYHWTHIBATh BIMSHHE TOPU3OHTAJIBHON COCTaBIAIOIIEH pacropa Ha pacyeTHBIE
CONPOTHUBIICHHUS HA OOKOBOM MOBEPXHOCTH CBaM.

14.7 PacyeTHble XapakTEpUCTUKH TPYHTOB MPH OIpeneieHUH Hecylled crnocoOHocTu cBait mo 14.3 - 14.6
clelyeT TpPUHUMATh JUisl Haubojee HeONaronpusTHOrO Cilydass HMX CE30HHOTO H3MEHEHHsl B Ipolecce
CTPOUTEIHCTBA U DKCIUTyaTalllH 3TaHNUS.

14.8 IIpu nmpoeKTHpOBaHUM CBAHHBIX (PYHIAMEHTOB B MyYWHHUCTHIX IPYHTAX CIEAYyEeT MPOU3BOJIUThH pacueT Ha

BO3JICUCTBUE CUJI ITyYEHHUS.
15 YCTPOMCTBO CBAMHBIX ®YHJIAMEHTOB
15.1 OBIIME ITOJIOKEHUSA

15.1.1 Ilpn npon3BOACTBE CTPOUTEINEHO-MOHTAXHBIX Pa0OT MO YCTPOHCTBY CBAHHBIX ()YHIAMEHTOB JOJIKHBI
cobmoaThCsl TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB, YKa3aHHBIX B 4.12.

15.1.2 PaboTsl 0 yCTPONCTBY CBaWHBIX (PyHIAMEHTOB JOJDKHBI MPOM3BOIAMTECS IO IPOEKTY MPOHM3BOACTBA
pa6or (I1IIP), pa3paboTKy KOTOPOTO BBIMONHSAET HOAPSIHAS OPTaHU3AIM Ha OCHOBAaHHWH IIPOEKTa OpraHU3alnu
crpoutenbeTBa. [P corjacoBeiBaeTcsi ¢ MPOEKTHOW oOpraHu3aiuei, paspaboTaBIIeld MPOEKT CBalHBIX
(hyHIaMEHTOB.

15.1.3 B cocras IIIIP Bxogsr:

- CTpoiireHIuiaHn oObeKTa ¢ HAHECEHUEM Ha HEM TPaHMIl U OTMETOK KOTJIOBaHa, OCel CBaWHBIX PSIOB, CETEH
3JIEKTPO- U BOJOCHAOKEHHUS, PACTIONOKEHHSI OBITOBBIX U IPOM3BOACTBEHHBIX KOMMYHHUKAIIHIH;

- IepedeHb HeOOXOANMBIX MAIlIMH U 000PYI0BaHHUS;

- TEXHOJIOTHYECKHE CXEMBI OCHOBHBIX ITPOM3BOJICTBEHHBIX MPOIECCOB (CXEMBI ABMKEHHUS KOPOB M OypPOBBIX
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MAIIIMH IpU YCTPOMCTBE CBaii, CXeMBbI IOATACKUBAHUS CBaii, apMaTypbl, KAPKACOB K MEXaHU3MaM H Jp.);

- CXEMBI C pa3MemeHHeM BPEMEHHBIX JOpOT, IUIOIMAJ0K CKIAJHPOBAHHUA CBal M APYTHX CTPOUTEIBHBIX
KOHCTPYKIIMI ¥ MaTepuasos;

- KaJICHIapHBIH IUIaH IPOU3BOJICTBA PabOT;

- Tpad¥K¥ TPAHCTIOPTHPOBKM Ha OOBEKT CBal, KOHCTPYKIHH, MOTPEOHOCTH B pabouMX Kaapax M OCHOBHBIX
CTPOUTEIHHBIX MAIIHHAX;

- KpaTKas NOSCHHUTENbHas 3allMCKa C pacdyeTaMH IOTPEOHOCTH CTPOUTENbHBIX MAIIMH U TEXHUKO-
SKOHOMHUYECKUM oOocHoBanueM I1I1P;

- IOTIOJTHUTETbHBIE TPEeOOBaHUS, MIPEIBABIIEMBbIE K IPOU3BOJCTBY paboT, XapaKTepHbIE IS JaHHOTO 00BEKTa
B 3aBHCUMOCTH OT HHXXCHEPHO-TEOJOTHUYECKUX, THIPOTCONOTHUECKUX, KIMMATHYECKUX M OSKOJIOTHYECKUX
YCJIOBHH TUIOUIAAKU U TUTIA COOPYKEHHI.

15.1.4 YcTpoiicTBO CBaHBIX (PYHAAMEHTOB JIFOOOTO TUIIA BEITIONHSIOT B CIIEAYIOMIEH TIOCIeI0BATEIIEHOCTH:

- IJIAHUPOBKA IUIOINAAKH CPE3KOM I IOJCHIIKOM;

- YCTPOUCTBO KOTJIOBAHA U €T0 Clavya-IPUeMKa;

- pa30MBKa 1 3aKpeIICHNE OCel MOTpy’KaeMbIX HIIM U3TOTaBINBAEMbIX CBai;

- mpoOHas 3a0MBKa CBAIA;

- IOTPY’KCHUE WU U3TOTOBICHUE CBai;

- cJJaya-TpHeMKa BBIOIHEHHBIX CBai;

- cpyOKa roJioB CBai;

- 3aYMCTKa KOTJIOBaHA B MECTaX YCTPOHCTBA POCTBEPKOB;

- YCTPOKCTBO OETOHHOM MOATOTOBKH MO POCTBEPK;

- YCTPOMCTBO pOCTBEPKA (ILTUTHI);

- cava-TpreMKa CBaifHOTO (PyHIaMeHTa.

15.1.5 KotnoBansl asi yCTpoOCTBa CBaHBIX (pyHIaMEHTOB 0€3 yKpelJIeHUH pa3peniaeTcsi MIPUMEHSTh, KakK
MPaBWJIO, HA TIyOWHE BHINIE YPOBHS MOA3EMHBIX BoJ. KpyTm3Ha OTKOCOB 0OYyCIIOBIMBAaeTCs BHAOM TPYHTA,
rITyOMHOW KOTJIOBaHA M XapaKTepoM Harpy3oK Ha ero 6oprax. B koTioBaHax HeOONBIION MUPUHEI (MeHEE 4 M),
yCTpauBaeMbIX BBIIIE YPOBHS MOI3EMHBIX BOA B YCTOWYMBBIX I'DyHTaX, MOTYT OBITh IPUMEHEHBI 3aKJIaJHBIC
KpEIUIEHUsI U3 JIOCOK M PAclOpOK, YCTaHABIMBAEMBIX B IPOIECCE W3BICUEHUS TpyHTA. IIpH HEYyCTOWYHMBBIX U
BOJIOHOCHBIX TPYHTaxX YCTPONHCTBO KOTJIIOBAHOB HEOOXOIMMO ITPOM3BOJUTE MO 3alIUTON OrpakaeHus (3a0MBKOMH
IIITyHTa, YCTPOHCTBOM MOANOPHBIX CTEH W Ap.). PasMepsl KOTIOBaHA MOJKHBI ONPEHCISATHCS MPOEKTHBIMU
pasmepamMu (QyHAaMEHTa B IJIaHE U C YYETOM HX YBEIMYCHHS B COOTBETCTBUU C NPHHITHIMH CIOCOOaMHU
BOJIOOTBO/IA, YCTAHOBKH OTATYOKH M KpETJICHHH, OETOHNPOBAaHMS, pacTiaryOKy M U30JISIUH POCTBEPKOB.

Pa3zpaboTka KOTIOBaHOB B MeCTax, IJle UMEIOTCS JACHCTBYIOIINE MOJ3eMHBIE KOMMYHHKAIIUH, JOITyCKaeTCs
MpU HAINYMKM MUCHBMEHHOTO Pa3pelICHUs] OpPTaHU3aIllM, OTBETCTBEHHOM 3a SKCIUTyaTalUI0 KOMMYHHUKAIMH, U
JOJDKHA TMPOU3BOIUTHCS C IPHUHATUEM Mep IMPOTHB MX MOBPEXKICHHS, a B MECTaX PACIIONOKEHHSI SJICKTPUICCKUX
U IpyTuX Kabenel - B pUCYTCTBUH MIPEICTaBUTEINS OPTraHU3aIiid, SKCIUTyaTHPYIOMINX KaOeIbHYIO CEeTb.

15.1.6 Ilpu pa3buBke oceil cBail OTKIOHEHHE OT MPOSKTHOTO MOJIOKECHUS B IJIaHE HE JTOJKHO MPEBBIIATh £5
MM. [IpoexTHOE moJIoXKeHne cBaif peKOMEHIYETCsI 3aKPeIIsITh Ha MECTEe METAIUTMYECKUMH IITHIPSIMH, 3a0UTHIMU
Ha riry6uny 0,2 - 0,3 M.

15.1.7 Ilpn TpaHCHOpTHpPOBKE, pasrpy3Ke W CKIAAMPOBAHWH CBaif 3aBOACKOTO HM3TOTOBIEHHS HEOOXOIMMO
obecneyuTh UX COXPAaHHOCTH (YKJIaJKa B IITa0eIb B TOPU3OHTAIBLHOM IIOJIOKEHUH TOJIOBAMH B OJTHY CTOPOHY
npu BeIcoTe mmTabesns He Oonee 2 M). XpaHeHHE B OJHOM ITabese cBail pa3HbIX KOHCTPYKIMH, JJIMH U CEUSHNH
HE JIOMyCKaeTcsl.

15.1.8 /Ins BeImoHEHUs pabOT MO yCTPOMCTBY CBaHBIX (DYHAAMEHTOB NMPHUMEHSIOT TEXHUYECKHE CPECTBA,
MoJIpa3iesieMble Ha OCHOBHBIE, BCIIOMOTaTeIbHbIC U JJIS1 KOHTPOJIA KadecTBa padoT.

K OCHOBHBIM TEXHHYECKHM CPEJCTBAM OTHOCSTCS KOTIPHI, YCTAHOBKH, MOJIOTHI ¥ JIOMKPATHI JUIS TTOTPY>KEHHS
cBaif; OypoBbIC CTAHKH U THEBMOIIPOOOHHUKH /7151 H3TOTOBJICHUS CBail; KpaHOBOE 00OPYIOBAHUE, HCIIOIB3YeMOe
JUTSI HABECHBIX KOTIPOBBIX CTPEN MJIM OYPOBBIX pabOYHUX OPraHOB; aBTOOETOHOCMECHTEH OOJIBIIION BMECTUMOCTH
JUTSL TIPUTOTOBIICHHS W JIOCTABKH JIUTON OCTOHHOW CMECH IS M3TOTABIMBAEMBIX HA CTPOUTENBHBIX IUIOMIANKAX
CBa.

K BcmomoraTensHBIM TEXHHYECKMM CPEICTBAM OTHOCSTCS MAIIMHBI U MEXaHU3MBbl OOIIECTPOUTEIHHOTO
Ha3HA4YeHUs, B TOM YHCJIE AaBTOTPAHCIIOPTHBIE CPEACTBA; MANIMHBI IS 3€MIITHBIX pPaboT; MOrPY30YHO-
pasrpy3ouHble CpEICTBA; KOMIPECCOPhbI; 00OpyJOBaHUE MUl CBApOYHBIX paOOT; cBailHble HArOJIOBHUKH;
WHBEHTapHBIE XOMYTHI JJI1 CPYOKH TOJIOB CBaif; OTOOWHBIE MOJIOTKU; OETOHONUTHBIC TPYObl; OyHKEpHl U 0aIbu
JUTSI YKIIQJKU OCTOHHON CMECH.

K rtexHumueckmM cpeicTBaM s KOHTPOJS KAadecTBa BBHIMONHEHMS pPabOT OTHOCATCS Te0/e3UUECKHe
WHCTPYMEHTHI; OTKa30MEphl; IaMMAaIUIOTHOMEPH; MPHOOPHl ISl HEpa3pyLIAIOUINX CHOCOOOB OIpeeNeHuUs
KJ1accOoB OE€TOHA CBaii M POCTBEPKOB, (PAKTUUESCKON TOJIIMHBI 3aIIUTHOTO CJIOSl OeTOHA.

15.2 YCTPOMCTBO MPEJABAPUTEJILHO U3IrOTOBJIEHHBIX CBA

15.2.1 TIpumeHsIOT cleaylomue crocoObl MOTPYKEHUS TMPEIBAPUTEIHLHO W3TOTOBJICHHBIX CBail W CBaii-
obomouek: 3a0MBKa, BHOPOMOTpYKEHUE, BIABIMBAHUE ¥ 3aBHHYMBAHHE, a TaKKe OOJErdarolue MOrpyKeHHe
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CpezcTBa - TuepHoe OypeHue, yaajaeHue IpyHTa U3 TOJIbIX CBail u cBaif-000104eK U T.11.
3a0uBHbIe 1 BHOpONOrpy:KaeMble CBal

15.2.2 JIns 3a0WBKM CBail MPUMEHSIOT KOIMPBI U KOMPOBOE OOOPYJOBaHHE, a TaKKe HABECHOE WM CMEHHOE
o0opyznoBaHne Ha 0a3e TPAaKTOPOB M IKCKABATOPOB.

3a0uBKY OCYLIECTBISIOT MOJOTaMH: MEXaHWYECKHMMH, HApOBO3IYIIHBIMH, IWU3EIbHBIMH (IITAaHTOBBIMH,
TpyOYaThIMU WIIM THIIPABIMYECKUMH ), BAOPOMOJIOTAMH WJIM BUOPOIIOTPYIKATEIISIMH.

15.2.3 Komrep nogbuparot ucxozs n3 TpedyeMoro yAeIbHOTO AaBIEHHUs KOIpa Ha TPYHT IO/ XOI0BOH 4acThio,
TIOJIE3HOH BBICOTHI CTPEIBI, TPY30II0AEEMHOCTH JIEOEIKH.

MonoT mnoaduparoT HCXOAS W3 HHXCHEPHO-TEOJOTHUYECKUX OCOOCHHOCTEH IUIOIIAIKU CTPOUTENbCTBA,
COOTHOIIEHHUS] MacChl YIAapHOM YacTH MOJIOTAa M MacChl CBaW, BOSMOYKHOCTH IPHUMEHEHHs criocoba 3a0MBKH Ha
paccMaTpUBaeMOM ILUIOIAJKE.

15.2.4 HeoOxoaumyro 1Jid 3a0MBKH CBaM MaKCHUMAaJIbHYIO SHEPTUIO yaapa mojota E,, JIK, onpenenstoT 1o

¢bopmyne
E, =1,75aP, (15.1)
rie a - kKo uimeHT, paBublid 25 JHx/xkH;

P - pacueTHas Harpyska Ha cBaro (110 JaHHBIM TIpoeKTa), KH.
[IpuHATHIN THUTT MOJIOTA C PACUETHOW SHEPTHEH yJapa H0HKEH YIOBIETBOPSITh YCIOBUIO

(On + QHIE, < ky, (15.2)

rae , - IOIHEIH BeCc MooTa, H;

g - Bec cBau (BKJIOYAs BEC HArOJIOBHUKA M MO10a0Ka),

- THUYECKas BBICOTA MAaJICHHs yapHOI YacTH MOJIOTa, M;
H - daxTnyecka coTa najzie apHOH yac 0JI0Ta, M;
E Jp - PacueTHAs SHEPrus y/apa NPHHATOrO MOJOT, Jx;

ky, - k03 duuuent, npuBeAeHHbIN B Tabauue 15.1.

Taoauma 15.1

3nauenue kodpunmenta k ans cBail u3
Tun monora
JiepeBa cTajin xKese300eToHa

TpyOuatslii [U3eIB-MOJIOT 5 5,5 6
IlapoBo3aymIHbId MOJIOT OAMHOYHOIO AeHCTBUS, TUAPOMOJIOT U IITAHIOBBII IU3€Ib- 3,5 4 5
MOJIOT
TloasecHOM MOJIOT 2 2,5 3

15.2.5 PacueTHOE 3HaUCHME PHEPTUU YAapa IPUHUMAIOT:

UL THAPOMOJIOTOB, MAPOBO3AYIITHBIX MOJIOTOB OAMHOYHOI'O

JIEVCTBUS U TIOABECHDBIX MOJIOTOB. ..euuuneeereuuneeeeereneeeeeenneeeeeeennneeeeesens E ip = QH,

JUTSL TPYOYATBIX TABEITB-MOIIOTOB. .. ..eveeneeerrereeneesneenseaneesseesesnsessennes E Ip 0,90H,;

JUTST TITAHTOBBIX JTA3EITB-MOJIOTOB. ..cc.uvveeererreeenereeeereeenssneessseenssseennnns E Ip 0,40H.

3neck Q - Bec yapHO 4acTu MoyioTa, H;
H - 710 e, uro u B hopmye (15.2), m.

Ha cragnm oxoH9anus 3a0MBKH CBall JJIsl TPYOUATHIX AN3ENb-MOJIOTOB H = 2,8 M; JUIs INTAaHTOBBIX IIPH Macce
yaapHbix yacteit 1250, 1800 u 2500 kr - cooTBeTcTBeHHO 1,7; 2; 2,2 M; A TUAPOMOJIOTOB - TIO TIACTIOPTY.

[lpuHATBIA THII MOJOTAa W BBICOTY MAACHUS €ro yAAapHOH YacTH CIEIyeT IOIONHUTEIHFHO MPOBEPSTH,
paccuuTaB I JKETIe300€TOHHON CBaM MaKCHUMAaJbHBIE CKMMAIOIINE HAIPSDKEHSI, TOCTUTaeMbIe B CBac IPHU
3a0HUBKe.

15.2.6 MakcumalibHbIE C)KMMAOIME HAMpsDKCHUS B JKeNe300€TOHHOW cBae MpH ynape MojoTa (C yuyeToM
obOxarnsi OeTOHa B TIPETHANPSIKCHHBIX CBasX) HE JOJDKHBI, KaK MpaBWIIO, MpeBbmaTh 60 % HOpMaIbHOTO
COTMPOTHUBJICHUA OSTOHA Ha C)KaThe s CBai R by HAXOISILIUXCS B HEarpeccuBHOM cpejie.

15.2.7 Ilpu BeIOOpE MoJoTa 11t 3a0UBKH CTaNBHBIX CBail HEOOXOIMMO COOIIOAATE YCIOBUE
(mlA) < k(boc(Ry/ZIO)B, (15.3)

TJie m - Macca yaapHOU 9acTH MOJIOTa, KT

A - II0WA /b NIOTIEPEYHOTO CEUCHHS CBAH, CM2;
k(b - k03¢ ¢punment, pasubii 0,8; a1 TpyOUaTHIX CBaif - 1;

o - K03 uiuent, mpuHUMaeMbIi mo Tabmuie 15.2;
Ry - pacueTHOE COIPOTUBIECHUE CTAIH O IMpeaeity Tekydectu, MlIla;

B - mokazatens cTenieHH, paBHbIN 1,4; ns TpyOuaThix cBaii - 1,7.
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Taonuma 15.2

Tun monora Bricora majenus ynapuoit sactu 3HaueHus KoddduimeHTa o
MOJIOTa, M

T'unpomMonOT M MapoBO3AYIIHBIH OJMHOYHOIO JAEHCTBHSA WU 0,4 75
MTOIBECHOM 0,8 45
1,2 30

Ju3enpHbIi TpyOUaTHIit 2 45
2,5 30

3 20

JIM3eIbHBIN IITAHTOBBIN - 50

15.2.8 Ilpu BbeiOOpe MosoTa aist 3a0MBKM HAaKJIOHHBIX CBail SHEPrHWIO ymapa CieAyeT yMHOXHTh Ha
MOBBIMIAIOIIUN KO3PPHUITMESHT k, KOTOPBII COCTABISET:

1,1 - Ip1 HaKJIOHE cBau 5:1;

1,15 - « « «

1,25 - « « «

1,4 -« « « ;

1,7 -« « « 1:1.

[Ipu mpoxokIeHHH CIO0eB IUIOTHOTO TPYHTA CIEAYeT MPUMEHATh MOJIOTHI ¢ SHEpruel ynapa Oosbiueil, uem
MOJTy4yaeTcs Ipu pacdere 1o Gpopmyiam, Uik 3a0UBaTh CBau C IPUMEHEHUEM JIMACPHBIX CKBAXKHUH.

15.2.9 Bribop mosnoTa 1t 3a0MBKH COCTaBHBIX CBal JIMHOW Oomee 25 M MPOM3BOMAAT B IPOEKTE CBAIHOTO
¢yHmameHTa, Kak IPaBHJIO, C WCIOJIB30BAHWEM CHENHAIBHBIX IPOrpaMM, aJTOPHUTMBI KOTOPBIX OCHOBAaHBI Ha
BOJIHOBOH TeopuH yJapa. BeiOOp MoJioTa OCYIIECTBISIFOT Ha OCHOBE pemieHHs Ha OBM BapuaHTOB 3amad, B
KOTOPBIX, 33/1aBasiICh KOHKPETHBIMH ITapaMETPaMH CHCTEMBI «MOJIOT-HarOJIOBHUK-CBAs-TPYHT», BEIYUCIIAIOT OTKa3
CBaW M JUHAMHUYECKHE HAMPSHKEHUS B HEH OT y/apa MoJIoTa.

15.2.10 3abuBKy cBail OCYIIECTBISIOT JO MPOCKTHOH OTMETKH TpH IMOJYYCHUH MPOSKTHOTO OTKa3a
(TmorpykeHust cBa OT OJHOTO yapa), pacCUuThIBAEMOTro 1o (hopmysiam, MPUBEACHHBIM B TIoapasaene 7.3.

15.2.11 IIpu HeoOXoaMMOCTH TPOOWMBKH B TIpoliecce MOTPYKEHHS CBail CIOEB WM IPOCIOEK IUIOTHBIX
TPYHTOB B IIENSX COKpAIlEHUs MPOAODKUTEIBHOCTH 3a0MBKH CBaif, oOecmeueHHs] UX COXPAaHHOCTH U
MOTPY>KEHUS A0 3aJaHHBIX OTMETOK IPUMEHSIOT JIMJIEPHbIC CKBOXXUHBL. B 3THX cilydasx NuIepHbIe CKBaXKHHBI
YCTpanBarOT OOBIYHO HA 5 CM MEHBINE JMAroHaJIH ITOIEPEYHOTO CEYEeHUs MOTpyKaeMoil cBaW Ha TIIyOMHY 1O
MOJIOLIBBI INIOTHOM NMPOCIONKY.

15.2.12 JlupepHbie CKBaXXUHBI PEKOMEHAYETCS MPUMEHITh TakXe NMpH 3a0MBKE CBail B BOJOHACHINICHHBIC
TJIMHNCTHIE TPYHTBI, KOTOPBIE HE YCIEBAlOT YIUIOTHATHCS B Ipolecce 3a0MBKH CBaif, 9TO MOXXET MPUBECTH K
BEPTUKAJIBHBIM Ae(OopManusiM TPYHTOB M BBI3BAaTh BHIOp IOTPYKEHHBIX paHEe CBai, pa3pylleHHE CTBHIKOB
COCTaBHBIX CBaii, pazpylieHue GpyHIaMEHTHBIX KOHCTPYKIUN OJIM3pACONOKEHHBIX 3JaHUI 1 COOPYKEHUH.

15.2.13 I'nmyOuHy TUACpHBIX CKBOXMH HAa3HAYAIOT OMBITHBIM MyTeMm, HO He Oosee 0,9 mnuHBI cBail, a s
JUJICPHBIX CKBaKMH, YKA3aHHBIX B 15.2.12, HE3aBUCHMO OT MX AMAMETpa TIIyOWHa MOXET OBITh ONpesesicHa U3
YCIIOBUS YCTOMYMBOCTH MX CTEHOK IO (hopMyIie

B

b

W
—_— =

Zey=2¢,/vp (15.4)

rae Z., - npejenbHas riyOuHa yCTOHYNBOM CKBAKHHBI, M;

¢, - HEIPECHHPOBAHHOC CONPOTHBIICHHE IIMHUCTOIO IPYHTA CABHTY, Klla;

Y - PACYETHOE 3HAYEHHE Y/ENBHOTO BECa IPYHTa, KH/M.

15.2.14 Tlepen HayaoM MaccoBOW 3a0WMBKH CBail peKOMEHIYETCs, KaK MpPaBHJIO, BBHIMIOJHATh JTUHAMHYCCKHE
WCIILITAHUA CBal U, IPH HEOOXOAMMOCTH, CTATHUECKHUE UCTIBITAHUS CBaid, pyKOBOJACTBYsICh TpeboBanusmu ' OCT
5686.

15.2.15 Ilpu BuOpomorpyxeHnH cBail KperuieHHe BHOPOIOrpyXKaTessd WM BHOPOMOJIOTA (32 MCKITIOYEHHEM
BHOPOMOJIOTOB CO CBOOOJHBIM HAroJOBHMKOM) CO CBac WMJIM WIMMYHTOM JIOJKHO OBITH JKECTKHM B Ipoliecce
norpyxeHusi. PekoMeHryeTcs npuMeHsITh THAPaBINIECKHe HarOJOBHHUKH.

15.2.16 Beibop TtHma BUOpOMOTpY)KaTels CleAyeT MPOM3BOAWTH MCXOIS U3 IMPEAYCMOTPEHHON ITPOEKTOM
HecyIeld CHOCOOHOCTH CBaul ¢ y4€TOM IPYHTOBBIX YCIIOBHIA.

15.2.17 i HU3KOYACTOTHBIX BHOpOMOTpykaTejeil ¢ JacToTod BpaimieHus nedanancoB jgo 1000 B 1 muH
3Ha4YeHHE HEOOXOMMMOM BRIHY KIAOIIEH cuitbl BUOponorpy»xareins Py, kH, onpenensior o popmyie

Py=(1,4F ;- 30,)/Kg, (15.5)
rae F; - pacueTHas Hecywias CriocoOHOCTh cBau, KH, o mpoekTy;

- BeC BUOPOCHCTEMBI, BKJIIOYasl BUOPOIIOTpY>KaTellb, CBAIO U HArOJIOBHUK, KH;
B H H ] ]
Ks; - xo>dduument cHmKeHHs OOKOBOTO CONPOTHBJICHMS TIPyHTa BO BpeMs BHOPONOIPYKEHHS,

IIPUHUMAEMBIH 711 pa3JINYHBIX TPYHTOB!
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- TIECKHU CpellHeH MJIOTHOCTH: TpaBeuCThIe - 2,5; KpymnHble - 3,2; cpenHel KpynHocTH - 4,9; neuieBatsie - 5,7;
MeNKue - 6,2;

- TIIMHUCTBIC TPYHTBI [IPY [IOKa3aTese TeKy4ecT [ : 0-1,3,0,1-1,4,0,2-1,5;03-1,7,0,4-2,0;0,5-2,5;
0,6 -3,0;0,7 -3,3; 0,8 - 3,5.

IIpumevanus

1 st BONOHACHILICHHBIX [ECKOB 3Ha4YeHus K yBennuuBaioT B 1,2 pasa 1jis mecKOB KpyNHbIX, B 1,3 pasa - cpeaHell KpynHOCTH, B

1,5 paza - MeNKux.
2 Jlns 3ausIeHHBIX TIECKOB 3HAaYeHHs K cHUXaT B 1,2 pasa, 4To HE HUCKIIOYAET MPUMEHEHHE MOBBINAKIMX KO3QQHUINEHTOB,

yKa3aHHBIX B II. 1.
3 Ilpu cnoucToM HAIJIACTOBAHMM TPYHTOB 3HAUCHUE K ONMPENENSIOT KaK CPEIHEB3BEIICHHOE 110 IITyOHHE.

15.2.18 3nauenne HEOOXOJUMOM MaKCUMAaIbHOH BBIHY:KJArOLIEH CHIIbI BUOponorpy xkaTens P, OKOHYaTeIbHO
JOJDKHO TIPUHUMAThCA He Huwke 1,30, mpu morpyKeHuu cBai-000104eK (C BO3MOXKHOH BBIEMKOH IDyHTa M3
BHYTPEHHEHN MOJIOCTH) ¥ 2,50, TIpU MOTPYKEHHHU CBal CIUIOIIHOIO CEYEHHs M CBai-000J104€eK, OrpyKaeMbIX 0€3

BBIEMKH I'pyHTA.

15.2.19 U3 gmcna BuOpomnorpykaTeneil, 00eCIeunBaIOINX PA3BUTHE HEOOXOANMOW BEIHYKIAIOMICH CHITBI,
BBIOMPAIOT BUOPOIIOTPYXKAaTelh HAUMEHBIICH MOIIHOCTH, Y KOTOPOTO CTaTHYECKHH MOMEHT Macchl JeOaiaHcoB
k, (MM MakCHMalbHOE 3HAYCHHE MOMEHTa Je0aNaHcoB k, Ui BHOPONOIpYyXKaTeled C pPEerylnupyeMbIMH

napaMeTpamu), KI-CM, YAOBJIETBOPSIET YCIOBHIO

ky>MA,, (15.6)

riae M, - cymMmapHas Macca BUOpOIIOrpysKaTelisl, CBal ¥ HaroJIOBHHKA, KT

A, - aMmuMTyna KoyieOaHWH HpU OTCYTCTBUM CONPOTHUBICHUI, CM, MpUHUMaeMas B 3aBUCHUMOCTH OT

o
XapaKTEepPHUCTHKH IPOPE3aeMBIX TPYHTOB M TIIyOHHBI OrpyskeHns B npeaenax 0,8 - 1,6.

BaaBauBaemblie cBau

15.2.20 BaaBnuBaHue CBail MOXKET OCYILECTBISITLCS B TEX JKE MPYHTOBBIX YCIOBHSAX, B KOTOPBIX BBIIOIHSIOT
UX MOTPYKEeHUE APYTUMHU criocobamu (yaapHbIM, BUOPAIIMOHHBIM U JIp.).

IIpeanouTeHue BAABIMBAHUIO, [I0 CPABHEHUIO C IPYTMMHU CIIOCOOaMHU, ClIeAyeT OTAaBaTh IPU HEOOXOIUMOCTH
ycTpoiicTBa cBail BOIIM3M CYIIECTBYIONINX 3/IaHUH, COOPYKEHNI 1 KOMMYHHUKaIHH.

15.2.21 Ilpn BmaBnMMBaHWM CBail B IUIOTHBIE TPYHTHI (WIM TIPH MPOXOXKIEHWH MPOCIOSK TaKMX TI'PYHTOB)
pEKOMEHIyeTCs MPUMEHATh pas3lUuHbIE CIIOCOOBI CHMXKEHUS COMNPOTHUBICHMS MOTPYXKEHHUIO (HAmpUMep,
YCTpOMCTBO JHMIECPHBIX CKBaKHWH). [Ipym WX Ha3sHAYeHWH HEOOXOJMMO YYMTHIBATH TakWe (HaKTOpPHI, Kak
BO3MO)XKHOE CHIDKCHHE HECYIIEH CIIOCOOHOCTH TOTPY’KaeMBIX CBal, a TakXKe HETaTHMBHOE BIMSHHE OSTHX
MEpOIIPUATHH Ha COCTOSHHE M O0ECHEeUeHUE HaJIe)KHOCTH CYIECTBYIOUIMX (DYHIAMEHTOB COCEIHMX 3JaHUN U
COOpYXEHUIl, B TOM YHCIIE OI3EMHBIX.

15.2.22 Jlns BraBNMMBaHMA CBail MOTYT OBITH MCIIOJIB30BAHBI Pa3IMYHbIE THUIBI YCTAHOBOK CaMOXOJIHBIX (Ha
0aze TPaKTOPOB, JKCKAaBaTOPOB M KPaHOB) WM HECAMOXOIHBIX (C YHMOPOM JOMKpPaTOB B CYIIECTBYIOIHUE
(yHIaMEHTBI MM CUCTEMY aHKEPHBIX YCTPOMCTB, COSAMHEHHBIX C ()yHIaMEHTaMN).

Br160p ycTaHOBKY cieqyeT MPOU3BOANTD NCXOIS U3 CIIETYIONINX YCIOBUI:

- CTECHEHHOCTH YCIIOBHH CTPOUTEIHCTBA (TaOapHTHI);

- pa3MepoB cBaii;

- HeCyIIel CITOCOOHOCTH 3allpOCKTHPOBAHHBIX CBAf;

- OCHAIICHHOCTH CTPOUTEILHOH OPTaHU3AIINH, BHITIONHAIOMIEH CBaifHbIe paOOTEHI.

15.2.23 BpaBnuBaHue CBail OCYyIIECTBISIOT A0 MPOSKTHON OTMETKU MPH JIOCTHXKEHWUW YCUJIUS BIABIMBAHMS,
He MeHee deM Ha 20 % MpPeBBIIAIONIETO HECYIIYI0 CIIOCOOHOCTH F ;, pacCUMTHIBAEMYIO B COOTBETCTBHH C

yKa3aHUSIMH mojapasena 7.2.
BunToBbIe H 0ypo3aBUHYHBaeMble CBAU

15.2.24 TlorpyxeHHe BUHTOBBIX W OypO3aBHHUMBAEMbIX CBall PEKOMEHIYETCS MPOU3BOIUTH C IMOMOIIBIO
OypoBbIx ycranoBok Tria CO-2, CO-1200 mwm crnennanbHbIX YCTaHOBOK, PAa3BUBAIONINX KPYTSMIIMA MOMEHT He
MmeHee 32000 H-m.

B mpomecce morpykeHusi cBaii depe3 kaxkasie 0,5 M JOJDKHBI (PUKCHUPOBATHCS W 3aHOCUTHCS B JKypHAl
MIPOJIOJDKUTEIBHOCTD MTOTPYKEHNS CBaW M 3HAUCHHUS KPYTAIIEr0o MOMEHTA.

15.2.25 B nendXx MUHMMAIbHOTO HAPYIICHUS CTPYKTYpbl TIpyHTa MpU IOIPY>KEHUH BUHTOBBIX U
OypO3aBUHYMBAEMbIX CBail M COKpAlllCHHS BpPEMEHHU MOIPYXKEHUS 3HAYEHHE OCEBOM IPUTPY3KH MAOJIKHO
MIPUHAMATBCSA B 3aBUCHMOCTH OT IUTOTHOCTH IIPOXOJMMOTo rpyHTa. OCeBYIO0 MPUTPY3KY KOPPEKTHPYIOT TaKUM
00pa3om, 4ToOBI KOY(QOULUEHT MOrPyKEHHs CBaM Kk, BEIYUCIAEMbIA KaK OTHOLIEHHE TEOPETUYECKOTO 4YMcia

obopotoB cBau Ha 0,5 M ee morpyxenus n, K (akTHYECKOMY YHCIy OOOpPOTOB 71, ONPEAECIAEMOMY IIyTEM
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YMHOXCHHUSI CKOPOCTH BpAIEHHsI BBIXOJHOI'O Bajla YCTAHOBKH ISl MOTPYKEHHS Ha IMPOAOJIKUTEILHOCTh
morpy>kenus cean Ha 0,5 M, ObUT BO3MOXKHO OIke K 1.

MMpumeuanue - Teoperndeckoe uucio 060poTos ceau Ha 0,5 M €€ MOrPyKEHUs 1, ONPEACISIOT myTeM aenenus Al = 0,5 M Ha
hIar cnypanu (BUHTOBOM JIonacTu).

15.2.26 Ilpu cooTBercTByIOmEM OOOCHOBaHHM pacdeTOM M COTJACOBAaHUHM C MPOEKTHOH OpraHu3anuel
JIOIYCKAaeTCsl M3MEHEHNE PacIOi0KEHHs BUHTOBBIX M OypO3aBHHUMBAEMBIX CBail C TIIyXWM HAaKOHEYHHKOM B
mporiecce NMPOM3BOACTBA paboT (W3BIEUCHHE CBail NPH BCTPEYEe C MECTHBIMU CKOIUICHUSIMH TajieuHUKa,
KPYTHBIMU BaJIyHAMH U T.II. ¥ IOBTOPHOE TOTPY>KEHUE CBail).

B mono6HBIX caydasx (HaImdue BKIFOUSHHH) OMycKaeTcs MPHUMEHEeHNE JINAEPHBIX CKBAKUH AUaMETpPOM, He
MeHee yeM Ha 0,1d MeHbITUM AraMeTpa CTBOJIA CBau d, M pacIloioKeHUEM UX 3a00si He MeHee yeM Ha 1 M BhbIie
OTMETKH PACIOJI0KECHUS HIDKHUX KOHIIOB CBai.

15.2.27 Ilpu yctpoiictBe Oypo3aBHHYMBAEMBIX CBail C IIIyXMM HAKOHEYHHKOM B HEYCTOWYMBBIX TPYHTaX
BMECTO YCTPOWCTBA JIHJIEPHBIX CKBAXHH CJEAYyeT BBINOJHATH PHIXJIEHHWE TPYHTOB ITHEKOBBIM Oypom (Oe3
mojibeMa ero npu OypeHun) B Mpeesax rpyHTOBOTO MaccuBa (IIMJIMHIPA), TUaMeTp KOTOPOro He MEHee YeM Ha
0,1d mMeHbIIe IMaMeTpa CTBOJIA CBaW M OTMETKa HM3a MaccHBa He MeHee 4eM Ha 0,5 M BBIIIe IPOEKTHOI OTMETKH
pacIoaoXeHus HIDKHUX KOHIIOB CBaii.

15.2.28 Ilpu ycrtpoiictBe OypO3aBUHUMBAEMBIX CBall CO CHEMHBIM HAKOHEUHHWKOM, KOTJa CTEHKH CBai
BBITOJIHSAIOT POJIb HHBEHTAPHBIX O0CAIHBIX TPYO, ClIeAyeT yUUTHIBATh TPEOOBAaHUS, OTHOCSIIHECS K YCTPOUCTBY
OypoHabuBHBIX cBaif Thia BCU (15.3.2 - 15.3.4).

15.2.29 Ilpu ycrpoiicTBe Oypo3aBUHYHMBACMBIX CBaili C TIYXUM HAKOHEUYHUKOM O€3 apMUpOBaHUs
OeTOHUPOBaHKE TOJIOCTEH CBail CeayeT MPOU3BOAUTH CBOOOJHBIM COpachIBaHUEM OETOHHOW CMECH C OCajKOi
KoHyca 5 - 7 cM. YIIIOTHeHHe OeTOHa TIIyOMHHBIM JIEKTPOBHOPATOPOM IPOU3BOAT TONBKO B TOJOBHON 4acTH
CTBOJIA.

15.2.30 Ilpu ycrtpoiicTBe OypO3aBHHUMBAIOIIMXCSI CBail C TJIYXUM HaKOHEYHHUKOM C apMHPOBAHHEM
0eTOHMpOBaHUE MOJOCTEH CBail B mpeaenax BBICOTHI YCTAHOBKHU apMaTyphbl CIEAYeT NMPOU3BOAMTH METOJIOM
BEPTHUKAJIBHO nepementaronieics Tpyosr (BIIT).

15.3 CBAM, MT3TOTABJUBAEMBIE HA CTPOUTEJILHOM IJIOIIAJIKE

15.3.1 U3 cBaif, M3roTaBIMBAEMBIX Ha CTPOUTENHHON muromanke (6.4 - 6.7), Hambomblnee MPUMEHEHHE
HaxoJaT OypoHaOMBHBIC, B TOM YKCIie Oypocekyluecs U OypOUHBEKIIMOHHBIC, CBAU.

Bypona6uBHbIe cBau

15.3.2 BypoHaOuBHBIE cBaM MO cMOCOOy HM3TOTOBJICHUS TOIPA3ACIAIOT B COOTBETCTBUU ¢ Tabmurei 1.2
npuitoxxenus [

B CBS3HBIX MaJOBIQXXHBIX TPYHTaX, KOT/Ia MOXKHO OCYIIECTBIIATH OypeHHe 0e3 KpeIUIeHHs] CTEHOK CKBaXKHH,
CBaM yCTpauBaroT 0e3 UCTIOJIb30BaHus 00CaaHBIX TPYO.

B BOJIOHACBINIEHHBIX TPYyHTaX MNPOXOAKY CKBaXUH JJisi yCTPONCTBA CBal MPOBOAST WIIM TOA 3alIUTOU
oOcamHpIX TpyO, WM TIOJ 3aIIUTOW TIMHUCTOTO WM TOJMMEPHOTO OYypOBOTO pPacTBOpa, KOTOPHIE CO3/MAIOT
H30BITOYHOE IaBJICHHUE B CKBAKUHE, IIPETIATCTBYS Pa3pyLICHUIO €€ CTEHOK.

15.3.3 Pabothl mo ycTpoiicTBy OypoHaOMBHBIX B Oypocekyiuxcs cBail Tuna bCH ocyecTBIsIOT cTaHKaMu
BpAIIATENFHOTO M yAapHO-KaHaTHOTO Oypenus. IIpu aToM pekomeHayeTcs Ucronb3oBaTh ycTaHoBKy CII-45 wmm
3apy0exHbIe ycTaHOBKH «beHoTo», «Kacarpanne» u «bayepy.

15.3.4 IlpumeHnsemMble nipu ycTpoicTBe cBail Tuma bCH uHBeHTapHbIe 00caHble TPYOBI JOIKHBI COCTOSThH U3
OTJETBHBIX CEKIMH, IIPAYEeM CTHIKH HIDKE YPOBHS ITOI3€MHBIX BOJ JJOJDKHBI OBITh T€PMETHIHBIMH.

15.3.5 Ilpu npumenenun OypoHaOuBHBIX cBail Tmma bCBo, ycTpanBaeMbIX ¢ yHOIMpeHHWEM M 3aKperuieHHeM
CTCHOK HEHM3BJIEKAEMBbIMHU OOCAIHBIMH TPyOaMu, PEKOMEHJYeTCsl HCIIOJIb30BaTh YCTAHOBKU BPAIaTEIbHOIO U
ynapHo-kanatHoro 6ypenust bBC 1-M, YKC nnu YPB-3AM.

15.3.6 IIpu npumenenun 0ypoHaOMBHEIX U Oypocekynxcs cBai Tunma bCC, ycTpanBaeMbIx 0e3 3aKperuIeH s
CTEHOK CKBa)KWH, PEKOMEHIYETCS HCIOIb30BaTh YCTAHOBKH BpamatenbHoro oyperus CO-2 u CO-1200.

15.3.7 bypeHue CKBaXMH C MpPUMEHEHUEM O00CaTHBIX TPYO MODKHO OCYIIECTBIATHCA O€3 Onepekarolero
3a00s1.

IIpu Gypenun B 00BOJHEHHBIX MECKaX C MPOCIONKaMH IIJIBIBYHA, 3AIIOJIHAIONIETO TOIOCTh 00caHON TPpyOHI,
ClIeIyeT OCYIIECTBIATH IOJAa4y B HEE BOABI Ui MOAJACPXKAHUS PACUETHOTO YPOBHS MOI3EMHBIX BOJ
M30BITOYHBIM HAIIOPOM HE MeHee 4 M.

B mpomecce OypeHHs CKBaXMH IIOJ CBaW CIEeIyeT OTMEYaTh NMPOBaJIBI MHCTpyMeHTa. [Ipu ¢ukcupoBaHnn
MpoBajia He0OXOAMMO OCTAHOBUTH PabOTHI K COOOIIUTH aBTOPCKOMY HaA30pYy.

15.3.8 BriOypeHHBI TPYHT AOKEH TPY3UThCA HEMOCPEJICTBEHHO B aBTOTPAHCIOPT WM TeperpyXarbcs
aBTOIIOTPY34YHKOM B aBTOTPAHCIIOPT M BBIBO3UTHCS 32 TPENIEITBI CTPOUTETHHON TUTOIIAIKH.

15.3.9 Ilocne 3aBeprieHUs MPOXOIKH CKBaKMHBI MPOM3BOAAT 3a4KMCTKy 32005 OT IUuIaMa MEXaHHYECKUM
crocoOoM, a MpHU ONUPAHUM CBail HA CKaJbHbIC TPYHTHI 3aYHCTKA 32001 MOXET BBIIOIHATHCS AOMOIHUTEIBHO
THIIPABIUIECKAM CIIOCOOOM.
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B cyxux CkBakMHAX pa3pBIXJICHHBIM TPYHT MOXeET OBITh YIUIOTHEH TpamMOoBaHHEM. B BOJOHACHIIIEHHBIX
TPYHTaX JOITyCKaeTCsl MPOBOJUTH TaKOE YIUIOTHEHHE ITyTeM cOpachIBaHMs TPaMOOBKH (Maccoll He MEHee 5 T mpu
JuaMeTpe CKBaXUHBI | M M Ooniee M Maccoit 3 T npu AuaMmeTpe cKBaxuHbl MeHee | m). TpamOoBaHue TpyHTa B
CKBa)KMHE HEOOXOIUMO MIPOU3BOIUTH 10 3HAYCHHUS OTKAa3a, HE MIPEBBIIIAIONICTO 2 CM 3a IOCJIECIHUE TISITh yIapOB.

3areM J0mKHA OBITH OCYIIECTBICHA MTPOBEPKA COOTBETCTBHSI (PAKTHUCCKON TITyOWHBI CKBXKUHBI TPOSKTHON U
HAJIMYHS TPYHTOB, MPEIYCMOTPEHHBIX B MPOEKTE IO HHYKHUM KOHIIOM CBaH.

15.3.10 IIpu OypeHWH CKBa)KWHBI MOJ 3aIIUTON TIMHHCTOTO PAacTBOpa €ro ypoBEHb B Ipoliecce OypeHwus,
OUYHCTKHU U OETOHUPOBAHUS CKBAKUHBI JOJDKCH OBITH BBIIIE YPOBHS MOJ3EMHBIX BOJ HE MeHee yeM Ha 0,5 M.

[Ipn mpumeHeHnn OypoOBOTO MOJIMMEPHOTO PAaCTBOpA €r0 ypOBEHb B CKBAXHWHE B Ipolecce ee OypeHwHs,
OYUCTKH M OETOHHPOBAHUS JOJDKCH OBITH BBHIIIE YPOBHS HMOJ3EMHBIX BOJ Ha BEMUYMHY, paBHyIo 10 % AIuHBI
cBad, HO He MeHee yeM Ha 2 M. [Ipu »ToM 00cajgka CKBa)XXMHBI HE HCKJIIOYaeT TpeOOBaHHUS HEOOXOAMMOCTH
MOIICP)KUBATh YPOBEHB PACTBOPA HAJI YPOBHEM TOI3EMHBIX BOJI.

15.3.11 CocraB TTMHUCTOTO pacTBOpa Ha3Ha4aeT JIAOOpaToOpWs B 3aBHCHMMOCTH OT COCTaBa HPOXOAWMBIX
rpyatoB. ConepkaHue Mecka B TJIMHUCTOM pacTBOpe He HODKHO ObITh Ooinee 10 %. B mporecce Oypenus
HA/JICKUT MPOU3BOAUTH TEPHOAMYECKYI0 TIPOBEPKY OCHOBHBIX IMOKAa3aTeNed TIMHICTOTO PAacTBOpA: BSI3KOCTH,
TUTOTHOCTH U COAEP KaHUs IMecKa.

CocTaB MOJMMEPHBIX PACTBOPOB, U3TOTABIMBAEMBIX C MCIOJIB30BAHUEM CEPTH(PHUINPOBAHHBIX 3aryCTUTEICH
Ha OCHOBE TIOJIMAKPHIIaMHUJIa, TTOJIOUPAIOT CTPOUTEIBHBIC JIA0OPATOPUU C 00SI3aTEIBHBIM COOJIOJIECHUEM YCIIOBUS
obecrnieueHMs BSI3KOCTH pacTBopa B mpenenax 35 - 80 c¢/m mo BuCko3mMeTpy Mapima (MeHbIee 3HAYeHUE
BA3KOCTH COOTBETCTBYET INIMHUCTHIM I'PYyHTaM, a OONbIIEE - IECKaM).

15.3.12 U30biTOYHOE AaBiicHHWE (HAMOP) BOJIBI JOMYCKAETCS HCIOJIb30BaTh JJIs KPEIUICHHS MOBEPXHOCTH
CKBRXUH TIPU OYpEHUM B TJIUHHUCTHIX BOJOHACHIICHHBIX TPYHTaX TPH YCIOBUU PACIONOXKCHHS CKBAKUH HE
6mmke 40 M OT CYIIECTBYONINX 31aHUH W COOPYKEHHH.

W30piTouyHOE nNaBieHue (HAmop) s KPeIsICHHsS CTEHOK CKBaKUH KaK B TJIMHHUCTBIX, TAK U B IECUYAHBIX
BOJIOHACKHIIIIEHHBIX TPYHTAaX JOITyCKACTCS HWCIONB30BaTh NPH OYPEHWH WX C MPUMEHCHHEM ITOJUMEPHBIX
OYpOBBIX PaCTBOPOB IIPH PACTIONOKEHHUHU CKBKUH HE OIIIKE 5 M OT CYIIECTBYIONINX 3[JaHUN M COOPYKECHUH, IIPH
3TOM BEPXHSISI YaCTh CKBAXKUH J0JDKHA UMETh KOHAYKTOP-00CcaaKy JNIMHON HEe MeHee 2,5 M.

15.3.13 3a00i1 ckBax1H Mpy OYPEHHUH JIOJDKEH JTOBOJAUTHCS JI0 MPOCSKTHBIX OTMETOK. ECiu Helb3s Mpeo1oieTh
MPEISITCTBHS, BCTPETHBINHECS B TIpolecce OypeHHs BBIIIE MPOEKTHOH OTMETKH ee 3a00d, pemieHne o
BO3MO>KHOCTH HCIIOJIB30BAHMS CKBAXKMH JJIS1 YCTPOMCTBA CBal JOKHA IPUHATH MPOEKTHASL OPTaHU3aIHsL.

15.3.14 Tlo oxoHyaHWM OypeHHs CcleAyeT MNPOBEPUTh COOTBETCTBHE IMPOCKTY (AKTUYECKUX Pa3MEpOB
CKBRXXUH, OTMETKH WX YCTBS, 3200 W PACIIONIOKEHUS KaXKIOW CKBaOKWHBI B TUIAHE, a TaKKE YCTAaHOBUTH
COOTBETCTBHE TPYHTAa OCHOBAHUS JaHHBIM HHXCHEPHO-TECOJOTHMUYECKUX H3BICKAHUHA (TP HEOOXOIUMOCTH C
MIPUBJICUECHUEM T€O0JIOTA).

[Ipu 6eToHNpPOBaHNHN HACYXO Iepes YCTAHOBKOW apMaTypHOI'O KapKaca M IOCJIe ero YCTAaHOBKHU JOJKHO OBITh
MIPOU3BEICHO OCBUICTEIILCTBOBAHNE CKBAYKUHBI HA HATMYKE PHIXJIOTO TPYHTA B 3a00€, OCKHINEH, BBIBAJIOB, BOJBI
nuiama.

15.3.15 bypeHue CKBaKWH PSJIOM C paHee M3TOTOBIEHHBIMH CBassMH JIOMYCKAETCs JIMIIb IO MPOILISCTBUU HE
MeHee 48 4 mocie OKOHYaHWS OEeTOHMPOBaHMS TocienHux. Jlomyckaercs cOKpaliaTh yKa3aHHBIH CPOK IpH
HCTIOJIh30BAHNH CIICIIUATBEHBIX OETOHOB C YCKOPEHHBIM BPEMEHEM TBEPICHU.

15.3.16 ApmupoBaHuMe CBail  cleAyeT MPOWU3BOJAUTH  3apaHee  M3TOTOBICHHBIMH  KapKacamH,
YCTaHABIMBAEMBIMI B CKBOXUHY Tiepel] OCTOHHpOBaHHEM. B memsix mpeqoTBpamieHns MOIbeMa U CMEIICHUS B
IUTaHE apMaTypPHOTO KapKaca yKIIaIpIBaeMOH OCTOHHOW CMECHIO M B TPOIECCE M3BIICUCHUS OCTOHOIUTHOHN WU
00caHO TPpyOBI, a TAaKXKE BO BCEX CIy4asX apMUPOBAHHS HE HA MOJHYIO MITyOMHY CKBaKHWHBI €r0 HEOOXOAMMO
3aKpenyTh B MPOCKTHOM IOJIOKEHUH. PeKoMeHIyeTcs 3aKpeIlIeHne KapKaca MPOU3BOIUTE C TIOMOIIBIO TPYOBI-
KOHIYKTOpa JUIMHON He MEeHee | M ¢ Hapy»XHBIM AUaMETPOM, PaBHBIM JHAMETPy CKBAKHUHBI, YTO OJTHOBPEMECHHO
MpeIoTBpalaeT 00pyIIeHUE YCThSI CKBAYKUHBI.

B nensx mpenoTBpailieHus o ybeMa apMaTypHOTro Kapkaca B Tipoliecce O€TOHUpOBaHMs cBau MeTonoM BIIT
HEOOXOMMO MPETyCMOTPETH JIOMOTHUTENIFHOE €r0 KpeTIeHHe.

15.3.17 beroHupoBaHue cBail pa3perraercss TONBKO TOCIIE OCBUACTEIBCTBOBAHUSA M OGOPMIICHHUS aKTOB Ha
CKPBITBIE pabOTHI M0 OYPEHHUIO U aPMHUPOBAHHUIO.

15.3.18 B o00BOmHEHHBIX MecKaXx W B APYIMX HEYCTOWYMBBIX TPyHTaX OETOHHPOBAHHE CBail JOJDKHO
MIPOM3BOANTHCA HE TIO37HEE § U MOCiIe OKOHYaHUS OypeHUs, a B yCTOHYMBBIX TPYHTaxX - He mo3nHee 24 4. lpu
HEBO3MOXXHOCTH OCTOHHPOBAHUS B YKa3aHHBIE CPOKU OypeHHE CKBaKUH HAYMHATH HE CIEIYET, a YK€ HadaThIX -
MPEKPaTUTh, HE TOBOJA WX 32001 Ha 1 - 2 M 10 MPOEKTHOTO YPOBHS U He pa30ypuBas yIIupeHUs.

BeronnpoBanue CKBaXWH, MPOOYPEHHBIX IIOJ 3aIlIUTOW OYpPOBOTO IOJMMEPHOTO pPacTBOpA, IOIKHO
HA4YMHATHCS HE TMO3JIHEEe 5 4 MOCie OKOHYATeNbHON 3aUMCTKH MX 3a00s MpH YCIOBUH, YTO JO 3TOW 3aUHUCTKU
ObUTa TOCTUTHYTa cTaOWIM3alys pacTBOPa, COOTBETCTBYIONIAS H3MEHEHUIO COACP)KaHUs IecKa B HEM He Oojee
yeMm Ha 1 % 3a 30 muH.

15.3.19 BeronHast cMech B CKBaXWHY JOJDKHA yKiaasiBaThes criocooom BIIT. Jlnst GeToHnpoBaHMS TOIKEH
MIPUMEHSTHCS MPUEMHBINA OyHKep ¢ OeToHOMUTHOU TpyOor auamerpom 250 - 325 mm. O6beM OyHKepa JOJKEH
OBITh HE MEHEee BHYTPEHHETOo oO0beMa OeTOHONUTHON TpyOBl. CTBHIKHM CEKIUii OCTOHOMUTHON TPYOBI MOJKHBI
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OBITh TepMETUYHBIMU. [Ipy HanmuuuK (Mepea HavyaaoM OSTOHUPOBAHMS) BOJIBI B CKBaKUHE ciioeM Ooiee 20 cMm
OeToHONIMTHAA TPyOa MOMKHA OBITH 000py/10BaHA OOPATHBIM KIIAIIaHOM.

15.3.20 Paccrosinne Mexay 3a00eM CKBOXKHWHBI W HIDKHAM TOPIIOM OETOHOJUTHOW TpyOBl MpU Hayaie
OeTOHUPOBaHHUs HE NOJDKHO mpeBbimaTh 30 cM. B mporiecce 6eTOHMpPOBaHUS CIIEAYET OCYIIECTBIATH MOIBEM
O6eToHoMTHOH TpyOBL. IlpM 3TOM HIKHUIT TOpen AOKEH OBITh TOCTOSIHHO 3arilyOJieH O] YpOBEHb OETOHHOM
cMecH He MeHee ueM Ha 1 M.

B mpouiecce GeroHnpoBaHUs OCTOHONHMTHAsA TpyOa Ha BCIO BBICOTY JOJDKHA OBITh TMOCTOSIHHO 3aIojHEHA
O0eToHHOI cMmechio. [lepephIBI B Moayue OTAEIBHBIX MOPIUNA OSTOHHON CMECH HE JOJIKHBI MPEBBINIATH CPOKA
CXBaTHIBaHWS, YCTAaHOBICHHOTO JabopaTopuedl MpHW JaHHOW MapKe IIEMEHTa W TeMIepaType OKpYKaroImei
CpEIBL.

15.3.21 [Ipu OGeToHMpOBaHWU CBali B 3UMHHUX YCJIOBHAX OCTOHHYIO CMECh CIEIyeT ToJaBaTh B OyHKEp
MOJIOTPETOH JI0 TEeMITepaTyphl, TAPAaHTUPYIOIIEH TeMIepaTypy OeTOHa B CKBAKMHE B MOMEHT YKJIaJIKd HE MEHEe
5°C.

[Tpu Temneparype Bo3zayxa munyc 20 °C u HUXKe cienyeT o00orpeBaTh MPUEMHBINA OYHKEp U BEPXHIOK YacTh
0ETOHONUTHON TPYOBI IPX TTOMOIITH JIEKTPOHATPEBATEIICH WIH yCTPANBaTh OOBEMITFOIINI TETUISK.

15.3.22 [lomauy OeTOHHOW CMECH B CKBXHHY OCYIIECTBIISIFOT 0 MOMEHTa BBIXOJa YUCTOH (0e3 muiama)
OCETOHHOM CMeCH Ha MOBEPXHOCTh M 3aKaHUMBAIOT yJAJIEHHEM 3arps3HEHHOro ciosi OetoHHol cmecu. Ilocie
3TOTO MPHU HATMYMH 00CaTHOM TPYOBI 3BJICKAIOT MOCIIEIHIOK €€ CEKIMI0 U (DOPMHUPYIOT OT'OJIOBOK CBAH.

15.3.23 Cpam c HeusBiekaeMoil oOcamHOH TpyOOH IPHUMEHSIOT, KOTrJa OTCYTCTBYeT BO3MOXKHOCTD
KayeCTBEHHOTO M3TOTOBJICHUSI CBail ¢ W3BJIeKaeMoi o0omoukoil. Takue ycrmoBHs CO30al0T Ha OIMOJ3HEBBIX
yYacTKaxX M Ha IJIOLIAJIKaX, CI0KEHHBIX BOJOHACHIIIEHHBIMHI [NIMHUCTHIMHU TPYHTaMH TEKyueil KOHCHUCTEHIIH C
MIPOCIIOMKAMHU TTECKOB M CyIeceH, T/ie TI0J] HalOPOM ITO3EMHBIX BOJ CTBOJI CBAaW HA OTHENBHBIX YUACTKAX MOXKET
OBITH pa3pyIIeH BO BpeMs TBEpACHNS OETOHHOW CMeCH.

15.3.24 Ilepen HauanoM W B Tpollecce OCTOHUPOBAHUS CIEAYEeT ONPEACATh MOKa3aTeidb MOJBHKHOCTH
6eTonHO# cMecn 1o 15.3.26. IIpn HECOOTBETCTBUY TOABMKHOCTH OETOHHAsI CMECh K YKJIaJKe He JOMYyCKaeTcs.
Taxoke MPOM3BOAMUTCS MTOCTOSHHBIA 0TOOpP OeTOHHBIX 00pa3moB mo 15.3.28.

15.3.25 BbypoHaOuBHBIE CBau JOJDKHBI BBITIONHATHCA M3 OeTOHA Kiacca He Hwke B15 mo mpodyHOocTH Ha
ckaTtue (Ha IUIOTHBIX 3allOJHUTENSIX) M MapKd IO BOAOHENpOHHUIIaeMOCcTH W6. beToHHas cMmech JOIKHA
ynosneTBopsATh TpeboBanusaM OCT 7473 u npurotoBisAThCcs Ha meOHe (hpakmun 5 - 30 MM.

15.3.26 Y no6oykiiagpiBaeMOCTh OSTOHHOM CMecH, ompeienseMas o ocajke cTaHaapTHOro konyca no OCT
10181, momKHa COCTaBJIATH K MOMEHTY ee ykiajaku He MmeHee 18 cm (mapka [14). Cmech nomkHa OBITH
OJTHOPOJHOH M HE PacCIanBaThCS MPH MEPEBO3KE U YKITAJIKE.

Y 1000yKIaARIBAEMOCTh OCTOHHOM CMECH OIPENEeNSIOT Ha MECT€ M 3alliChIBAIOT B OCOOYI0 BEIOMOCTH
pabouero xypHaia. OcTanpHble MOKa3aTeld OTPaXXalT B JOKYMEHTE O KauecTBe OeroHHOH cmecu mo 'OCT
7473.

15.3.27 JInsa m3roroBneHnss 6ypoHAOUBHBIX CBal JOJKHBI TPUMEHATHCS [IEMEHTHI CO CPOKOM CXBaTBHIBAHHS HE
MeHee 2 4. [TogBMKHOCTh OETOHHOUM CMecH Clie[lyeT 00ecleunuTh MoI00pOM €€ COCTaBa M BBEJACHHEM B CMECh
MMOBEPXHOCTHO-aKTUBHBIX IIACTUDHUIMPYIONINX T00aBOK.

15.3.28 I[Ipounoctp OeToHa OypoHaOmBHEIX cBaii ompenemstor mo ['OCT 18105 ¢ o0s3aTenbHBIM
W3TOTOBIICHIEM KOHTPOJBHBIX 00pa3IoB U 00CCIIEYCHUEM UX TBEPACHUS B YCIOBHUIX, aHAIOTUYHBIX TBEPICHUIO
cBaii. O0beM KOHTPOIMPYEMOH NApTUX HA3HAYAIOT B 3aBUCHMOCTH OT 00beMa OeTOHa, YII0KEHHOTO 3a 1 CyT.

15.3.29 VYcrpoiicTBo ymupeHWH y HIDKHETO KOHIIA OypoHaOMBHBIX CBail NpPOM3BOAAT C IOMOIIBIO
CIETMATBHBIX YITUPUTEICH MEXaHHIECKUM CIIOCOOOM HITH C TTIOMOIIBI0 KaMy(IIETHBIX B3PHIBOB.

15.3.30 Jlns oOpazoBaHus kamydueTHOro ymwupeHusi cBau maccy C, Kr, 3apslia B3pHIBUATOTO BEIIECTBa
OTPEIENSIOT O (hopMyJIe

C=k,D3, (15.7)

rae k; - Ko3pQUIMEHT CONPOTUBIIEHHS TPYHTA B3PBIBY, K/, IMPUHUMAEMBbIH JIs1 TYTOIIACTUYHBIX MIMHUCTBIX

TPYHTOB paBHBIM 1,2, 1715 IOMyTBEPABIX - 1,4;
D - nuamerp kamy(hIeTHOTO YIIMPEHUS, M.
B mpomecce mpomsBoicTBa paboT Macca 3apsAa IODKHA YTOYHSTHCSA JUISA TONYyYeHUS KaMy(IeTHOTO
YIIMPEHUs IPOEKTHBHIX pa3MepoB. J(namerp oOpa3oBaBiierocs Kamy(QeTHOro yumpeHust D cieayeT IpoBepaTh
o gopmyie

D=13V, (15.8)
rae V' - oObeM OETOHHOW CMeCH, BBINICNIICH W3 MOJOCTH OOONOYKKM B KaMy(QIIeTHOE YIIUPEHHE, M,
OIIpe/IeIsIeMbIll 110 Pa3HOCTH OTMETOK MOBEPXHOCTH OETOHA, YJIOKEHHOTO B OOOJIOYKY JI0 M IOCHe

B3pbIBA.

BypOHHLEKHHOHHLIe CBamn
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15.3.31 [Ipoxonky CcKBaXWH JJisi OYpPOMHBEKIIMOHHBIX CBail BBIMIOJHSAIOT BpallaTelbHBIM OypeHHEM
ITHEKOBBIM OypOM WJIH INAPOMICYHBIMH AONOTaMd. [Ipwm Tpoxonke HEYCTONYMBHIX OOBOAHEHHBIX TPYHTOB
OypeHue CKBa)XMH BEJIETCS TO0J] 3alIMTON TTUMHUCTOrO (OEHTOHUTOBOTO) PACTBOpA WM TOJ 3alUTONH 00CaTHBIX
TpyO.

[To oxoHUaHWH MIAPOMIEYHOTO OYPEHHS CIEeIyeT MPOU3BECTH MPOMBIBKY CKBaKUHBI OT IIIaMa depe3 OypoBoit
CTaB CBEXKUM TJIMHUCTHIM PAaCTBOPOM B TEUEHUE 3 - 5 MUH.

15.3.32 [InoTHOCTH MIMHUCTOrO (OEHTOHHUTOBOTO) PACTBOpA PEKOMEHAYETCs MPUHUMATh B quamna3one 1,05 -

1,15 r/em?, YTOUHSIS €€ I KOHKPETHBIX TPYHTOBBIX YCIOBHH B TaOOpaTOPHH.

15.3.33 OTkJIOHEHHE OT 33JJaHHOTO yrila OypeHHs He JOJDKHO MpeBbIaTh +2°. OTKIOHEHHS 0 JIJIMHE CBai
HE JTOJKHEI MPEeBHIMATh £30 M MPOCKTHBIX JJTHH.

15.3.34 YcraHoBka apMaTypHOTO KapKaca, Kak MpaBHIIO, JOJDKHA MPEANIeCTBOBATh HHBEKIIMOHHBIM paboTam,
HO TIPH COOTBETCTBYIOIIEM OOOCHOBAHWU apMAaTypHBI KapKac pa3pellaeTcsl yCTaHABIMBAaTh B CKBAKHUHY, yKe
3aMl0JIHEHHYI0 MHBEKIHMOHHBIM pacTBOpoM. B mocienHem ciyyae BpeMsi COOpPKHM M MOHTa)ka apMaTypHOTO
Kapkaca JOJDKHO oOOecreunBaTh €ro YCTaHOBKY B TIPOEKTHOE TMOJOXKEHWE O Hadajda CXBaTHIBAHUSA
HMHBEKIIMOHHOT'O PAacTBOPa U COCTABIIATH He Ooee 1 .

15.3.35 YcraHOBKY apMaTypHOTO Kapkaca OypOMHBEKIIMOHHOW CBal B CKBaKMHY JOIYCKAETCS MPOU3BOAMUTD
OTJEJBbHBIMU CEKIUSMH. CTBIKOBKA apMaTypHBIX CTEP’KHEH CEeKLUI JOJDKHA OCYIIECTBIATHCS PYHYHOH IyroBoil
CBapKoH.

ApMaTypHBIi Kapkac AODKEH MMETh (UKCHPYIOUIUE 3JIEMEHTHI AJS LIEHTPUPOBAHHUS €ro B CKBAXHHE U
obecnieueHus TpeOyeMOil TOMIUHBI 3aIUTHOTO cliost. CeKIMM KapKaca rnepej yCTaHOBKON CIeAyeT OUYUCTUTH OT
CITy9aiiHO HAJIMIIIETO Ha HETO TPYHTA.

15.3.36 CkBaxxuHbl OYpPOMHBEKIIMOHHBIX CBall JOJDKHBI 3aIOJHATHCS HMHBEKIIMOHHBIM PAcCTBOPOM -
MEJIKO3EPHHUCTON OETOHHON CMEChIO (IIEMEHTHO-TIECUYaHbIM PacTBOPOM). MHBEKITMOHHBIN PacTBOP JOJKEH OBITh
OJTHOPOJTHBIM U HE PacClauBaThCs MPH MHBEKIIUH, MapKa pacTBOpa IO ymoOOyKIaIbIBA€MOCTH, OIpeesieMas
no 'OCT 7473, nomxna OwbiTh [14 (18 - 20 cMm mo cranmapTtHoMy KoHyCy). [IpH HOpPMaJBHBIX YCIOBHAX
CO3peBaHMUs MPOYHOCTh MPU HCIBITAHUA KYOMKOB CO CTOPOHOW 7 CM JOJDKHA ObITh He MeHee 15 Mlla B 7-
nHeBHOM Bo3pacte u 30 MIla - B 28-1HEeBHOM.

15.3.37 IIpuroToBisiTh MHBEKLHOHHBIA PacTBOp clElyeT Ha CTPOUTEIbHOH IJIOMIAJKE HENOCPEACTBEHHO
mepes] ero HarHeTaHWeM B CKBaXHHy. JJIi MPUTOTOBIEHHS pacTBOpa CIEAYET HCIOJIB30BATh CKOPOCTHBIC
CMECHUTENH ¢ 4acToTol BpaieHus He meree 200 06/MuH. IIpoaomKUTeIbHOCTh IEPEMEIINBAHNUS COCTABIISIOIINX
pacTBOpa HoJDKHA OBITH HE MeHee 60 c.

15.3.38 MHBEKIIMOHHBIN pacTBOp CIEAyeT pacXoJoBaTh HE TO3/HEC JBYX YacCOB IMOCJE €ro M3rOTOBJICHHUS.
OpuH pa3 B CyTKH JOJDKHBI OTOMPATHCS 00pa3Ibl HHBEKIIMOHHOTO PacTBOPA Uil KOHTPOJIS €r0 MPOYHOCTHU TOCIIE
28-THEBHOTO TBEPJCHUS B YCIOBUAX, AaHATOTUIHBIX YCIOBUSIM H3TOTOBICHUS OypOUHBEKIIMOHHBIX CBAii.

15.3.39 3anonHeHWe CKBOXWHBI HWHBEKIMOHHBIM PAaCTBOPOM  HEOOXOIMMO  MPOM3BOAWTH  JHOO
HETOCPEJICTBEHHO 4epe3 OypoBoi cTaB, TMOO uepe3 TpyOy-MHBEKTOp. B mo0oM ciyyae 3amoiHEHHE JOJKHO
MIPOM3BOANTHCA OT 320051 CKBaKMHBI CHH3Y BBEPX JI0 TOJHOTO BBITECHEHHS OypOBOTO pacTBOpa U TOSBICHHS B
YCThEe CKBXHHBI YUCTOTO HHBEKIIMOHHOTO PacTBOpa.

15.3.40 Becr mpoliecc HMHBEKTHPOBAHHS pacTBOpa O TIOJHOTO 3alOJHEHHUS CKBXKWHBI JOJDKEH
OCYIIECTBIATHCS NP PACHOJIOKECHUN HUKHETO KOHIIA HHBEKIIMOHHOM TpyObI Ha paccTosHuu He Ooree 0,5 M oT
32008 CKBXUHBI (B HAYANBHBI MOMCHT WHBEKTHPOBAaHUS HIDKHUM KOHEI] MHBEKIMOHHOW TPYOBI IOIKEH
pacrnoyiaratbCsi HEMOCPEACTBEHHO Ha 3a00€ CKBa)KWHBI). J[nameTp MHBEKIIMOHHBIX TPYO JOIKEH OBITh HE MEHEE
40 MMm.

15.3.41 Ilpum ycrpoiicTBe OYpOMHBEKIIMOHHBIX CBail (kpome OypomHBeKIMOHHBIX cBaii PUT) mocie
3aII0JTHEHHS CKBaKHMHBI TBEPACIOIINM PacTBOPOM M YCTAHOBKH apMaTypHOTO KapKaca B IIPOEKTHOE IOJIOKEHNE
CleyeT IMPOM3BECTH OMPECCOBKY cBau. [l ONMpeccOBKM B BEpXHEH 4acTH TPYOBI-KOHIYKTOpPa HEOOXOAMMO
YCTQHOBUTH TaMIlOH (OOTIOpPAaTOp) ¢ MaHOMETPOM M UYepe3 MHBEKTOP IMPOM3BECTH HAarHeTaHWE pacTBOpa IOJ
nmapnenuem 0,2 - 0,3 MIla B Teuernne 1 - 3 muH.

15.3.42 YctpoiicTBo OyponHbeKIIHMOHHBIX cBaii PUT 1o pa3psaaHO-UMIyJI5CHOW TEXHOJOTHH MPOU3BOAAT HE
MEHEee 4eM 5 - 7 BIIeKTpUYECKUMH paspsiaaMu ¢ marom coorserctBeHHo 200 - 300 MM mo ee AJMHE U HE MEHee
geM 15 paspsimamu B 3a00€ CKBaKHHBI ITPU 3HEPTUHM Kaxkaoro paspsna 30 - 40 x[x.

Jl1s 3TOTO B CKBaXXHMHY TOCJIE 3aIIOJIHEHUS €€ MEJIKO3EPHUCTON OSTOHHOW CMECHIO OITyCKAlOT CIIEIHAIbHBINA
paspsinHuK. B mporecce MOrpyskeHHsI paspsOHMKA HA €ro AJIEKTPOABI MEPHOAWYECKH MOJAI0T BBICOKOE
HalpspKeHHe, 00ecIednBaloliee BOZHIKHOBEHNE 3JIEKTPHIECKOT0 paspsia TpeOyeMoi MOIITHOCTH, YTO BBI3BIBAET
YIUIOTHEHHE TPYHTA B CTEHKaX CKBAXXHMHEI U B ee 3a0oe.

15.3.43 PacxoJ MHBEKIIMOHHOTO PacTBOpa Ha OJIHY CTIPECCOBAaHHYIO OYPOUHBEKIIMOHHYIO CBAlO JIOJKEH OBITh
He MmeHee 1,25 u He Oonee 2,5 o0bema CKkBakHHBI. [Ipu yTedkax WHBEKIIMOHHOTO PAcCTBOpPa M3 CKBaKUHBI
OypOVMHBEKIIMOHHOH cBau (He MO3BOJISIONINX ITOJHATH JaBJIEHNE OMPECCOBKH JI0 MPOEKTHOTO 3HAUCHHUS) CIEeTyeT
MPEKPATUTh €r0 HHBEKIUIO IPU MoJaue pacTBOpa B 00beMe, paBHOM 2,5 00beMa CKBaKUHBI, a 3aT€M BBITIOIHUTh
MMOBTOPHYIO OIpeccoBKy depes (12 £ 1) u.

Pacxon mHBEKIIMOHHOTO pacTBOpa npu ycrpoiictBe cBaili PUT nomkeH coOTBETCTBOBAaTh YCTaHOBICHHOMY B
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MPOEKTE.

15.4 YCTPOMCTBO CBAMHBIX ®YHJIAMEHTOB TP PEKOHCTPYKIINU 3JIAHUNA 1
COOPYXEHUHU

15.4.1 YcrpolicTBO CBaWHBIX (PYHIAMEHTOB MNPH PEKOHCTPYKIHH JOJDKHO OCYIIECTBITHCS MO IPOEKTY
MPOU3BOJICTBA PaldOT, BKIIOUYAIOIIEMY AAHHBIE O PACIIONOKEHUH B 30HE IPOU3BOJICTBA PabOT CYIIECTBYIOIMIUX
MO/I36MHBIX KOMMYHHUKAIIUN, NIEKTpoKabenel, a Takke rpaduK BHIIOTHEHHUS padoT.

15.4.2 Pa36uBKa oceif HOBBIX CBAaifHBIX (PyHIaMEHTOB JOJDKHA ITPOM3BOANTECS C 3aKPEINICHHEM OTHOCHUTEIHHO
3/1aHMsI OCEH BCEX PAJOB CBall.

15.4.3 [Ipu npousBojacTBe PabOT MO YCHUJICHHIO OCHOBAHHHA PEKOHCTPYMPYEMBIX 3/IaHUN C TIOMOINBIO CBai
MOT'YT OBITH HCIIOJIB30BAHBI BCE CIIOCOOBI MOTPYKEHUS W M3TOTOBJIEHUS CBaif, yKa3aHHbBIEe B mojpasaenax 15.2 -
15.3. TIpu 3TOM HEOOXOANMO BBITIONHATH BCE TEXHOIOTHYECKUE TPEOOBAHMU, N3JI0KEHHBIE B 3THX IOpa3/esax.

15.4.4 Buibop cmoco0a morpyeHusl MpeBapuUTeIbHO M3TOTOBJICHHBIX CBail (3a0MBKa, BUOPOIOTPYXEHHE,
BIABIMBaHUEC WIM 3aBUHUYMBAHHE) OCYLICCTBISIIOT C YYETOM JIOIYCTHUMOT'O DPACCTOSHUS MEXIy HOBBIMH U
CYIIECTBYIOIIMMH  (pyHIAMEHTaMH, KOTOPOE ONpENeNIOT B 3aBHCHMOCTH OT BIMAHUS Ha MOCIEIHUE
JUHAMHUYECKHUX BO3JCHCTBUH (CM. moapazaen 7.5).

15.4.5 Tlepen HauanoMm 3a0MBKM CBaii MPOM3BOJAT OOCJEIOBaHWE 3[aHUN M COOPYKEHHUM, MOMANAIOUIUX B
30HY BIMSHHSA TNPOM3BOACTBA paboT. B mpormecce 3a0uBkM TpOW3BOAAT HAONIOAEHUS 3a TOSBICHHEM WU
PacKpBITHEM MMEIOIINXCS TPEIHH, a TaKXKe BeAyT HaOIoAeH!e 3a JeopMannsaIMu 1 0CaAKaMH CYIIECTBYFONTHX
3/1aHUI U COOPYKEHUM.

15.4.6 /Iy yMeHbIIeHNS AMHAMUYECKUX BO3/ICHCTBUII Ha CYIIECTBYIOMINE 3AaHUS M COOPYKEHHS OT 3a0MBKH
CBail MOTYT OBITH TPEIyCMOTPEHBI CIEAYIOMNE MEPHI: YCTPOWCTBO JIMJICPHBIX CKBaKUH IS TIOTPY>KEHUS CBaii;
MOTPY>KEHUE CBail C IMOIMBIBOM; CHIDKEHHE BBICOTHI MAJCHUS yNApHOM YacTH MOJIOTA; IMOTPY’KEHUE CBait
BUOpPONOTPYKEHUEM, BAABIMBAHUEM WJIM 3aBUHYMBAHHEM B3aMEH 3a0MBKH; YMEHBIICHHE KOJUYECTBA
OJTHOBPEMEHHO pabOTAOIINX MOJIOTOB U BUOPOIIOTPYKaTEIEH H p.

3a0uBKa CBail PsIOM € )KUIIBIMU 3/1aHUSIMH JIOITyCKAETCS TONBKO B IHEBHOE BPEMSI.

15.4.7 BnasnuBaHue cBail MOKET MPOU3BOIUTHLCS U3-TI0/] HAPYIKHOM CTEHBI 3/1aHUS IyTEM yCTPOMCTBA HHMII B
cTapoM (yHZaMEHTE C MOMOIIBIO CIIEIMATbHBIX CBAE€BIABIMBAIOIINX YCTAHOBOK, HMO3BOJSIOMINX MPOM3BOIANTE
HAKJIOHHOE BIaBITUBAHHE CBAil.

15.4.8 Ilpu ycuneHun OCHOBaHWUN OypoHAOMBHBIMU CBAasMH B 3aBHCHMOCTH OT TepelaBaeMbIX Ha HHUX
HArpy30K OHH apMHPYIOTCS apMaTypHBIMH KapKacaMH Ha BCIO [UIMHY, HA YacCTh JUIMHBI WIH TOJIBKO B BEpXHEH
YaCTH JJIS CBA3H C POCTBEPKOM.

15.4.9 VYcrpoiictBo OypoHaOWMBHBIX cBail Mpu OypeHHWH CKBRXMH B TPYHTAX, HACBHIIEHHBIX BOJOH, MpPH
paccTosIHUM MEXIy CBasMU B CBeTy MeHee 1,5 M cielyeT HpPOM3BOIUTH 4Yepe3 OJHY; OypeHHE CKBaXKHH,
PAacIoNoXEeHHBIX CMEXHO C 3a0eTOHMPOBAaHHBIMH, JOJDKHO NPOM3BOJUTHCS IOCIE OKOHYAHHSA CXBATHIBAHUS
OETOHHOH CMeCH B TIOCTIECTHUX, HO HE paHee & .

15.4.10 Ycunenue ocHOBaHMW U (PyHIaMEHTOB OypOMHBEKIIMOHHBIMH CBasMH BKIIOYaeT JBa JTama:
VKpETUTENbHAS [IEMEHTAIUS KK CYIIECTBYIONINX (PYHAAMEHTOB M KOHTakTa (yHIAMEHT - TPYHT;
YCTpOICTBO COOCTBEHHO OYPOMHBEKIIMOHHBIX CBAH.

[Ipoxoaky cKBaxuH il OYpOMHBEKLUMOHHBIX CBail BBINOJNHSIOT BpallaTelIbHBIM OypeHHEM B Tele
(yHIaMeHTa TPEeXIIapOLICYHBIMHU JIOJIOTAMH, a4 B TPYHTAX - IIHEKOBBIM OYPOM WJIM HIAPOLICYHBIMU 10JIOTAMHU.

15.4.11 [ins yxperuieHus yCThS CKBRKHMHBI OYPOMHBEKIIMOHHON CBaW B KIIAJIKE YCHIMBAEMBIX (DYHIaMEHTOB
YCTaHABIIMBAIOT TPYOY-KOHIYKTOP, BRICTYIAIONIYIO HaJl 3a00eM CKBXXHUHBI He MeHee 4yeM Ha 300 MM. Y CTaHOBKY
TPYOBI-KOHIYKTOpA C BHYTPEHHUM IHAMETPOM, PaBHBIM THAMETPY CBaW WM OOJBIIUM, IPOU3BOJAAT B 3apaHee
poOypPEeHHYIO M 3aMI0JHEHHYIO [IEMEHTHBIM PAaCTBOPOM CKBaKHHY.

15.4.12 Pa30OypuBaHue IEMEHTHOTO KaMHS B TPyOe-KOHIYKTOpE CJleqyeT HadWHAaTh HE paHee 4eM IIocie
JIByXCYTOYHOU BBICTOWKH TPYOBbI-KOHYKTOpa B CKBKWHE C (uKcalneit 3Toro ¢akra B )ypHajue padot. bypenue
B TpyOe-KOHAYKTOpEe CJIeAyeT BECTH C MPOXYBKOH CKaTbiM BO3ayxoM. [lo okoHwanum pa3OypuBaHUSA
[IEMEHTHOTO KaMHS B TpPyOe-KOHYKTOpe Mocieayomee OypeHne CKBXXUH B ITECUaHbBIX U JPYTHX HEYCTOWIHBBIX
IPYHTaX BEIYT 10 MPOEKTHONW OTMETKH IO 3aLIUTOI OEHTOHHUTOBOTO PACTBOPA WJIH MOJBIM ITHEKOM 0€3 BHIEMKH
rpyHTa. JlanbHelee ycTpoiCTBO OypOMHBEKIIMOHHBIX CBAll BEAYT B COOTBETCTBHUH C Moapasaesiom 15.3.

15.4.13 IIpu HemocTaTOYHOH HeCymlIeld CIIOCOOHOCTH CYNIECTBYIOIIMX CBail pEeKOHCTPYHPYEMBIX 3[aHHH H
COOPY)KEHUII MOXeET OBITh 3aIpPOCKTHPOBAHO YCHJIGHHE CTBOJIOB CBal M Tela POCTBEpKAa WM IIOJBOJAKA
JOTIOJTHUTEIBHBIX CBAi.

15.4.14 Ycunenue cTBONA CBall NMpH OTCYTCTBUH B (YHAAMEHTE POCTBEPKA W TPH BBICOKOM POCTBEpKE
MPOU3BOMAT C IMOMOIIBI0 XKeNe300eTOHHOW OOOWMBI TONMIMWHOW CTeHOK He MeHee 100 MM W IUIOMIAIBIO
BEPTUKAJIBHON apMmaTypbl He MeHee 1 % miomianu cedeHus oOoiMbl. OOOMMYy yCTaHaBIMBAIOT Ha BBICOTE
CBOOOHOM YacTH CBaM M 3ariayOJIfIOT B TPYHT HE MeHee 4yeM Ha 1 M.

VYcunenne BepXHUX KOHIIOB CBail M MECT MX CONPSDKEHUS C POCTBEPKOM BBINOJHSIOT ITyTEM YCTpOICTBa
KEJIe300€TOHHOH pyOaiiku 000iMbI, yCcTpauBaeMoOM MO/I BCEM POCTBEPKOM C OTPBIBKON MEJIKOT'0 KOTJIOBaHa.

15.4.15 YcuieHue pocTBEPKOB, HEOOXOAMMOCTb KOTOPOTO BBISBISIETCS MPH IIypPOBAHUM BOJIM3HM UX TPaHEH,
BEIOMPAIOT B 3aBUCHMOCTH OT XapaKTepa BEIABICHHBIX MOBPEXICHUN. Menknue MOBPEXICHUS JIMKBUIUPYIOT
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MyTeM 3aTHPKU BIAXKHBIM IIEMEHTOM U OLITYKaTYpPHBAHUS B HECKOJIBKO CIIOEB. bojee KpymnHbIe MOBpeXACHUSI
JUKBUANPYIOT TOPKPETHPOBAHMEM II0 METAJUIMYECKOHW CeTKe NEeMEeHTHO-TIecHyaHbM pacTBopoM [1:3 (4)],
cojiepkamuM okoJio 15 % BOJIbI IO OTHOLIEHUIO K MAcCCe IIEMEHTA.

CepbesHble IOBPEKICHUS YCTPAHSIOTCS OypeHHEeM BEPTUKAIBHBIX UM HAKJIOHHBIX CKBaXHH AUaMETpoM 36 -
75 MM ¥ UX IIEMEHTaIHell [IEeMEHTHBIM PacTBOPOM, B KOTOPBIH PEeKOMEHIyeTCsl J0OaBIATh TUIACTH(UINPYIOIINE
0OaBKU.

15.4.16 YcuneHue CyniecTBYIOIIUX POCTBEPKOB, HE UMEIOIIHMX JOCTATOYHOM MPOYHOCTH IO PacueTy Ha HOBBIC
Harpy3KH INpH MOJBEACHUU OMOJHUTEIBHBIX CBal, MOXKET OCYIIECTBISTHCS MYTEM HX OOCTOHMPOBAHUS HIIU
MyTeM YCTPOWCTBA HAll HUMH Kele300€TOHHBIX pyOaliek, oOpaMIISIONUX HAJIPOCTBEPKOBBIC KOHCTPYKIIUU
MOJIBAJIHBIX CTEH, MaHeleld Wik (yHIaMeHTHBIX OJ0KoB. JKene300eToHHbIe pyOaIky JOHKHBI COSIUHATHCS C
CYILIECTBYIOIIMMU KOHCTPYKLHUSMHU AHKEPHBIMU CTEPXKHSIMH, yYCTAHABIMBAEMBIMH B MINMypax Ha LIEMEHTHOM
pactBope. [lnomaab momepeyHoOro ceyeHusl aHKEPHBIX CTEp)KHEH ONpEeNeNsiOT W3 YCIOBHUS JOCTaTOUYHOCTH
BOCTIPUSTHS UMH JTOTIOTHUTEIHHBIX HATPY30K, IIePeIaBaeMbIX Ha CYIISCTBYIONIII POCTBEPK.

15.5 MPUEMKA U KOHTPOJIb KAUECTBA PABOT IO YCTPOMCTBY CBAMHBIX
OYHIAMEHTOB

15.5.1 Ilpuemka QyHIAMEHTHBIX KOHCTPYKIMH W3 CBail MPOM3BOAMTCA IO pe3yJbTaTaM MPHEMOYHOTO
KOHTPOJISI Ha OCHOBE NPOEKTHOW U HMCHOJHUTEIBHO-IPOU3BOACTBEHHON NOKYMEHTALMH, CTABUT CBOEH LIEIbIO
YCTaHOBIJIEHHE COOTBETCTBHS BO3BEJCHHBIX KOHCTPYKIUH MPOCKTY U TPEOOBAHISIM HOPMATHBHEIX JTOKYMEHTOB U
SIBIISICTCSI TOKYMEHTHPOBAHHBIM CBUICTEIBCTBOM MPHUTOJHOCTH MPUHUMAEMBIX (DYHAAMEHTOB Uil BHITIOTHEHUS
MOCIEAYIOIINX 3TAl0OB CTPOUTEIFHO-MOHTXXHBIX Pa0OT 10 BO3BEACHHUIO 3AaHHS WIIN COOPYKEHHS.

15.5.2 KoHTpons M MpHEMKYy CBail M CBalHBIX POCTBEPKOB OCYIIECTBIIAET CIy)XK0a TEXHHYECKOTO Haa3opa
3aKa34rKa C y4acTHEM aBTOPOB IPOEKTa CBAMHBIX (DYHIAMEHTOB M HCIHOJHUTENCH, BHINOJHUBIINX PaOOTHI 1O
COOpYKeHUI0 (PYHIAMEHTOB.

15.5.3 [IpuemKy cBaltHBIX (PYHAAMEHTOB OCYIICCTBISIOT B JIBA dTAla: MOCIE MOTPYKECHUS WIH U3TOTOBICHUS
CBaii ¥ TIOCTIE BBITIOJIHEHUS PabOT MO YCTPOHUCTBY POCTBEPKOB.

15.5.4 3anpemaroTcsi yCTPOHWCTBO POCTBEPKOB W BBHIBOJ C IJIOMAAKH OOOPYNOBaHUS JJIs TOTPYXKCHHS H
M3TOTOBJICHUS CBall 10 YCTpaHEHUs e(EeKTOB, BHIIBICHHBIX B IIPOIECCE OCYIIECTBICHNS aBTOPCKOTO HA/I30pa U
MPUEMKHU CBAIHOTO MOJIS.

3anpeniaeTcst TakkKe MOHTa)K KOHCTPYKITUH 3JaHUM U COOPYIKEHUH 10 TPUEMKH POCTBEPKOB.

15.5.5 Ilpuemka paboT 1o yCTpOHCTBY (h)yHAAMEHTHBIX KOHCTPYKIHH M3 CBall JOJDKHA NPOM3BOAMTHCS Ha
OCHOBAHUH:

- IPOEKTOB (PyHIaMEHTOB U3 CBall M MPOEKTOB IIPOU3BOACTBA PaboT;

- TEXHOJIOTUYECKUX PETIaMEHTOB Ha MMPOU3BOICTBO padoT;

- TacIOPTOB 3aBOJIOB-M3TOTOBUTENEH Ha TOTpyKaeMble CBaW W COOpHBIE POCTBEPKH, a Takke IIeOeHb
(TpaBuii), apMaTypy ¥ TOBapHBII OETOH /IS M3rOTaBIMBAEMbIX Ha IUIOIIAJIKE CBAl 1 MOHOJIIUTHBIX POCTBEPKOB;

- )KypHaJjia y4eTa BXOJHOTO KOHTPOJIS KaueCTBa MaTepHAIOB U KOHCTPYKLUI;

- obmiero xypHana pabor;

- aKTa Ha cAady-IpHUEeMKy KOTJIOBaHA O] IIOTPYKEHHUE WIIN U3TOTOBJICHUE CBAif;

- aKTa Ha reoIe3MUECKYI0 pa3OUBKyY ocell 31aHus 1 (QyHIaMEHTOB U 3aKpEIUICHHE CTPOUTEIBHBIX OCeH;

- aKTOB 1a0OPATOPHBIX UCIILITAHUNA KOHTPOJIBHBIX OETOHHBIX 00pa3IoB;

- HUCTIONIHUTENBHBIX CXEM PACIONIOXKEHHS CBall ¢ YKa3aHHEM WX OTKIOHCHHH B TUIaHE, MO TIIyOWHE W 1O
BEPTUKAJIH;

- )KYpHAJIOB MOTPY>KEHUS UJIM U3TOTOBJICHUS CBaf;

- CBOJHBIX BEJIOMOCTEN MOTPY>KEHHBIX WJIM U3TOTOBJICHHBIX CBAMA:

- TOKYMEHTAIlM{ TI0 Pe3yJIbTaTaM OITBITHBIX paboT, BKIIOYAIOIIEH pe3ysbTaThl HcHbITaHuii cBail mo TOCT
5686;

- aKTOB OCBHUJICTEIICTBOBAHUS apMATypHBIX KapKacOB M CKBAXKUH Iepe]] OETOHNPOBAHUEM H3TOTaBINBACMBIX
Ha IUIONIAJIKE CBai.

15.5.6 IIpuemka paboT 1Mo ycTpoHCTBY QyHIAMEHTHBIX KOHCTPYKIIMIA U3 CBal TOJKHA COMPOBOXKIATHCS:

- U3Y4EHHUEM IPEIbSIBICHHON TOKyMEHTAIIUN;

- OCBHETENLCTBOBAHNEM CBai C IMIPOBEPKOH COOTBETCTBHS BHIIIOJIHEHHBIX paboT IPOEKTY;

- THCTPYMEHTAJIbHON MTPOBEPKOM MPaBUIHLHOCTH MOJIOKEHHUS CBaM;

- KOHTPOJIHBIMU HCIIBITAHUSIMU CBai, €CIIM UX HECYIasi CHOCOOHOCTh BBI3bIBAET COMHECHHS.

15.5.7 B cocTaB OCHOBHBIX MOKa3aTelel, KOHTPOIMPYEMBIX IPH yCTpoicTBe (PyHIAMEHTOB M3 3a0MBHBIX,
BHOPOTIOTPYKACMEIX, BIABINBAEMBIX M 3aBUHUMBACMBIX CBall, BXOT UX TOJO0XKECHUE B IUIaHE, OTMETKH TOJIOB U
BEPTUKAIBHOCTH OCH CBail.

[IpenenbHpIe OTKIOHEHHS (HAKTHYECKOTO IOJOXKEHHUs CBail B IUIaHE OT IPOEKTHOTO IIPH OIHOPSIHOM
PacCIIONIOKEHUH CBall IOMEPEK OCH CBAHOTO psima cocTaBisitoT £0,2d (d - AmaMeTp MM CTOpOHA CEeUeHUs cBaid), a
BIOJIb ocu psina £0,3d; 1Isi KyCTOB M JIGHT C pacrlojioKeHWeM B JiBa W Tpu psana +0,2d - mis kpallHUX cBaid
MoTepek ocu cBaHoOTO psfa u +0,3d - JJia OCTaNbHBIX CBail M KpallHWX CBail BJIOJIb OCH CBAaWHOTO psjaa; s
CIIONIHOTO cBaiHOTO Mo +0,2d /Ut KpaliHuX cBaid U £0,4d - 11 CpeTHUX CBa.
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[IpenenbHble OTKIOHEHUS (PAKTUYECKUX OTMETOK T'OJIOB CBail OT MPOEKTHBIX IPU MOHOJIIUTHOM POCTBEPKE HIIU
TUTNTE COCTaBIIOT +3 cM, Impu cOOpHOM pocTBepke +1 cM, a B Oe3pocTBepkOBOM (yHIAAMEHTE CO COOPHBIM
OTOJIOBKOM £5 CM.

[IpenenbHbIe OTKIOHEHHS OCEH MOTPYKEHHBIX CBAll OT BEPTHKAJIN COCTABISIOT £2 % UX JJIHHBI.

15.5.8 B cocraB mokazateneil, KOHTPOJMPYEMBIX TPH YCTPOHCTBE (YyHAaMEHTOB M3 OypO3aBHHUMBAEMBIX
CBaif cO CbeMHBIM HAaKOHEYHHKOM, BXOJAT Te JK€ MOKa3aTelH, YTO U MPHU yCcTpoicTBe OypoHaOMBHBIX CBail THIa
BCH. Iloka3zaTenu u I0MyCTUMbIE OTKJIOHCHHUS JUTS HUX JIOJDKHBI TPUHUMAThCst o 15.5.11.

15.5.9 B cocrtaB mokazareneil, KOHTPOJUPYEMBIX TMpPH YCTPOWCTBE (PYHAAMEHTOB U3 BHHTOBBIX H
OypO3aBHHYMBAEMBIX CBail C TIIyXMM HAaKOHEYHHKOM, BXOAAT Te JK€ IOKa3aTeNd, 4TO W MPH yCTPOWCTBE
(yHIAMEHTHBIX KOHCTPYKUUI H3 3a0MBHBIX, BHOPONOTPYXAaeMbIX M BIaBIMBacMbIX cBail. [lokazatenn wu
JIOTTyCTUMbIE€ OTKJIOHEHUS JUIsl HUX JTOJKHBI TPUHUMAThCs 1o 15.5.7.

15.5.10 B cocraB moka3aresneii, KoHTponupyeMbix npu yctpoiictBe KCII ¢yHmameHTOB, B 3aBUCHMOCTH OT
BUJAa HCIOJNB30BaHHBIX B (yHZaMeHTe cBail (OypoHaOMBHBIX WM 3a0MBHBIX) BXOJAT IIOKa3aTelHy,
KOHTPOJIUpPYEMbIe IIPU YCTpOicTBE (PyHIAMEHTOB U3 OypOHAOMBHBIX CBail MPU MX KyCTOBOM PACIOJIOXEHUH I10
15.5.11, a mpm ycTpoiCcTBE CIUTOIIHOTO CBAfHOTO MO M3 3a0MBHBIX cBaii 1o 15.5.7.

15.5.11 B cocraB OCHOBHBIX TIOKa3aTeiel, KOHTPONMPYEMBIX TIpH YCTPOWCTBE (YHIAMEHTOB U3
OypOHaOUBHBIX, OYPOCEKYIIUXCS M OyPOUHBEKITMOHHBIX CBal, BXOJAT MX TOJIOKEHHUE B TJIaHE U OTMETKHU TOJIOB.

[IpenenbHple OTKIOHEHHS (PAKTUYECKOTO TOJOKEHUS CBal B IUIaHE OT MPOEKTHOTO MOMEPEK psifia COCTABISIIOT
+10 cM, a BAOMB psiia IpU KyCTOBOM PacIIOIOKEHUH cBall - £15 oM.

[IpenenvHbie OTKIOHEHHUs (DAKTHUECKUX OTMETOK TOJIOB CBail OT MPOEKTHBIX, a TaKkKe OCel cBail OT
BEpPTUKAJIN COOTBETCTBYIOT OTKJIOHEHUSM, YKa3aHHBIM B 15.5.7.

15.5.12 TIlocne oxoHuaHuWs OypeHHMsS CKBaXHH I YCTpoiicTBa OypoHaOMBHBIX, OypOCeKymmuxcs W
OypOMHBEKIIMOHHBIX CBail KOHTPOIUPYIOT TIyOHMHY CKBRXMH M Ka4eCTBO 3aYMCTKH 32005 ITyTEM MeIICHHOTO
omyckanusi B 3a00i pabodero opraHa OypoBOro craHka W 3abopa mpo® co JHa CKBaXuHBI. JlomycTumoe
OTKJIOHEHHUE TTyOMHBI CKBRKUHBI OT IMIPOEKTHOT'O 3HAYESHNUS HE IOJDKHO MpeBsImaTh +100 M.

15.5.13 KauecTBO M3rOTOBIECHHS apMaTypHOTO KapKaca JIOJDKHO YJOBJIETBOPATH TPEeOOBaHMAM IIPOEKTa H
T'OCT 14098. Tlocne yCTaHOBKM Kapkaca B CKBaKHHY KOHTPOJHUPYIOT €ro MOJIOKEHHE 0 TTyOHMHE CKBaXKHHBI.
JlommycTrMbIe OTKIIOHEHHS OT MPOEKTHOTO MOJIOKEHHSI TOJKHBI OBITH HEe Oosiee 50 MM.

15.5.14 KonTpons mpoyHOCTH OeTOHAa B CBasX oOCymecTBIIOT mo 15.3.28 wm 15.3.38 ¢ odopmiennem
pe3ynbTaToOB UCTIbITAaHUH akTamu B cootBeTcTBHM ¢ [OCT 18105.

15.5.15 Tlpu OeronupoBaHuM OypoHAOMBHBIX M Oypocekymmxcsi cBaid cmocoooMm BIIT koHTpomupyroT
napamMeTpsl, ykasaHsubsle B 15.3.19 u 15.3.20, a npu MHBEKTUPOBAHUU TBEPJCIOILEIO PACcTBOpA MPH YCTPOUCTBE
OypOWHBEKIIMOHHBIX CBaif - TapaMeTpsl, yka3aHHele B 15.3.40. B ciydae oOHapyXeHHS OTKIOHEHHH OT
YKa3aHHBIX B 3TUX MYHKTaX TEXHOJOTMYCCKUX IMapaMeTPOB M OTCYTCTBHS BBIXOJAa YUCTOTO OETOHA B KOHIIE
OCTOHUPOBAHUS CBas MOJJIC)KUT KOHTPOJIBHOMY pa30ypHUBaHUIO JUIsl OIICHKH KadecTBa ee OeToHa.

15.5.16 ITomumo xouTposst mo 15.5.11 n 15.5.12, mpou3BOAAT KOHTPOJIb Ka4eCTBA CTBOJIOB OYPOHAOMBHBIX U
OypOCEKYIIHXCS CBa, OCYIIECTBISIEMbIil HCTIBITAHUEM IPOYHOCTH 00Pa3LoB KEPHA, BEIOYPEHHBIX 110 BEPTUKAIH
B Pa3IMUYHBIX 30HaX Mo BeIcoTe 4depe3 0,5 M. [ 3TOro mo yKa3aHHIO aBTOPCKOTO HAaa30pa MPOU3BOJIBHO
BBIOMpAIOT CBaW M3 pacueTa OJHa CBasg Ha CTO CBaid, HO He MeHee JIByX cBail. OTOOp mpod MpPOM3BOIAT B
MIPUCYTCTBUH aBTOPCKOTO Haa3opa. KOHTpoip KadecTBa CTBOJOB OypOMHBEKIMOHHBIX CBAall OCYIIECTBIISIOT
MyTeM OTKOIKH T'oJIOB y 2 % BBIIOJHEHHBIX CBall U ONpENENCHHS UX MPOYHOCTH HEpa3pyLIAIOIIUM CIIOCOO0M.
IIpn oO6HapyskeHnH 1eeKTOB B UCIIBITHIBAEMOM CBA€ YHCIIO UCTIBITAHUN PEKOMEHTYyeTCS YBEITHIHTh.

15.5.17 IIpu MoHTa)ke COOPHBIX POCTBEPKOB KOHTPOJIIMPYIOT NX CMELICHHE OTHOCHTEIHHO Pa30NBOYHBIX OCEH
U OTKJIOHEHHE B OTMETKaX MOBEPXHOCTEH.

CMeleHus OTHOCHUTENBHO Pa3OMBOYHBIX OCEH I (YHIAMEHTOB KHIIBIX M OOIISCTBEHHBIX 3/aHUN HE
JOJDKHBI TIpeBEIIaTh 10 MM, a 171 pyHIaMEHTOB POMBIIIICHHBIX 31aHUH - £20 MM.

OTKIIOHEHHSI B OTMETKax MOBEpPXHOCTEH s (PyHIAaMEHTOB >KWJIBIX M OOIIECTBEHHBIX 3aHUN HE MOJDKHBI
MPEBBIATH £5 MM, a JIJIs (yHJIaMEHTOB MPOMBIIIICHHBIX 3MaHUH - =10 MM.

15.5.18 JlonycTMOCTb UCIOAB30BAHUS CBAll U POCTBEPKOB, UMEIOIIUX OTKJIOHEHUS CBEPX YKA3aHHBIX BBILIE,
YCTaHaBIIMBAET aBTOP MPOEKTA CBAHBIX (YHIaMEHTOB.

15.5.19 [lpu HaMWYMKM TEXHUYECKOW IOKYMEHTAIIUU, MOJTBEPKIatoIell KaueCTBO M HECYIIYIO CIIOCOOHOCTD
CBaif, cocTaByIsIeTCA aKT MPHEMKH CBaiHBIX paboT, B KOTOPOM OTMEYAIOT JOMYIIEHHbLIE B BHITOJHEHHON paboTre
OTKJIOHEHUS, IPUHSATHIE TI0 HUM PEIIeHNS W CPOKH BBITTOTHEHHS PEIISHHH.

15.5.20 beroHupoBaHHE MOHOJUTHBIX POCTBEPKOB W MOHTaX COOPHBIX PpOCTBEPKOB pasperiaercs
MPOU3BOJIUTE TOJIBKO TIOCIIE MPUEMKH PAadOT MO yCTpOMCTBY cBail. Ilpu mpueMke CBaHBIX POCTBEPKOB, Ha
KOTOPYIO COCTaBJISIOT OTHAENBHBIN aKT, HEOOXOAMMO O0OpaTuTh 0co00€ BHHMaHHE HA Ka4deCTBO M TOYHOCTh
YCTaHOBKHM aHKEPHBIX OOJTOB (MPU CTAIBHBIX KOHCTPYKIUSAX) MM CTaKaHOOOpPa3yMINWX BKIAIbIIICH (Tipu
COOPHBIX JKeNe300€TOHHBIX KOJIOHHAX ), KOTOPBIE TIOJKHBI COOTBETCTBOBATH MPOCKTY.

16 TEOTEXHUYECKWIA MOHUTOPUHT

16.1 B mporecce mpou3BoACTBa pabOT MO YCTPOMCTBY CBaHBIX ()YHIaMEHTOB M B HAuyalbHBIA TEPUOJ
AKCIUTyaTallui 3IaHUN U COOPYKCHHH B HEOOXOIMMEIX CIIydasX CJIEAYET BBIOIHITH HATYpHBIC HAaOIIOICHUS
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(MOHUTOPUHT) 32 MOBEACHUEM KOHCTPYKIIMA COOPY)KEHUH M UX OCHOBaHHH.

Kak npaBmiio, MOHUTOPHHT CIIeTyeT OPTraHN30BBIBATH!

- TIPH CTPOUTEIHCTBE (PEKOHCTPYKIIUH) 3JaHUN U COOPYKEHUN YHUKANBHBIX U / YPOBHS OTBETCTBEHHOCTH;

- IPU CTPOUTENBCTBE (PEKOHCTPYKLUMHU) 3AaHUN M COOPYKCHHH B CIOXKHBIX HHXXCHEPHO-TEOIOTHYECKUX
YCIIOBUSX;

- AN OKCINIyaTHPYeMbIX 3JaHWH M COOPY)KEHWH, IOMAJaloKX B 30HY BIMSHHAS HOBOTO CTPOHTEIHCTBA
(pPEeKOHCTPYKLIMU) B YCJIOBHUAX CYIICCTBYIOLICH 3aCTpOHKH, a TakKe B JIPYIHX CIy4asx, HPeayCMOTPEHHBIX
TEXHUYECKUM 3aTJaHHEM.

16.2 llemm MoHMTOpPHWHTA - TpOBeICHHWE HAOMIOAEHHH W CBOEBPEMEHHOE BBISBICHHE HEJOMYCTHMBIX
OTKJIOHGHUII B TOBEJCHUM BHOBbH CTPOSIIUXCS WIH PEKOHCTPYHUPYEMBIX COOPY)KEHHII M HX OCHOBaHHMH OT
MPOCKTHBIX JaHHBIX, pa3paboTKa MEPONPUATHIl O MPeAyNPEKICHHIO U YCTPAHCHUIO BO3MOKHBIX HETaTUBHBIX
MOCIEACTBUM, 00ecredyeHne COXPAaHHOCTH CYIIECTBYIOIIEH 3aCTpONKHM, HaxOAIIeHcs B 30HE BIWSHHS HOBOTO
CTPOUTETHCTBA, 4 TAKXKE COXPaHEHHE OKPY’KaIOIIei Cpempl.

16.3 CocraB, 00beM U METOABl MOHHUTOPHHIa JIOJPKHBI HAa3HA4YaThCd B 3aBUCUMOCTH OT YpPOBHSA
OTBETCTBEHHOCTH O0BEKTa CTPOMTENBCTBA, €0 KOHCTPYKTHBHBIX OCOOCHHOCTEH, crioco0a ycTpoicTBa CBAHBIX
(yHIaMEHTOB, WH)XEHEPHO-TEOJIOTHYECKHX ¥ THAPOTEOJIOTHYECKHX YCIIOBHH IUIOMIAJKH, YJAJICHHOCTH
OKpYJKalollell CyIIecTBYIONIEH 3acTpOiKH, TPeOOBaHWW OSKCIUTyaTallud W B COOTBETCTBHM C pe3yjbTaTaMu
re0TEeXHUYECKOro MPOTHO3a.

K pa3paboTke 1 IpOBEAEHUIO T€OTEXHNUECKOTO MOHUTOPHHTA JOJDKHBI IPUBJIEKATHCS CIICIHAIN3UPOBAaHHBIC
OpraHu3alLuy.

16.4 Bompoc 0 HEoOXOAUMOCTH OpraHU3allid MOHHMTOPHWHTA JIOJDKEH paccMaTpuBaThCAd Ha CTaJuH
npoekTupoBaHus. Ha 3Toi cTaamu CcOCTaBIAIOT NporpamMMmy HaONIOMeHWH M pa3padaThIBAlOT CHCTEMY
HaOMIO/IeHNH, KOTOpBIE BKIIOYAIOT B pasfen «CucTeMa MOHHTOPHHTA Ha IUTOLIAJKE», BXOJSMIMHA B COCTaB
MIPOCKTA.

16.5 MOHUTOPUHT BKIIHOYAET:

- oOcnenoBaHne CYMIECTBYIONIMX 3MaHHMH W COOPY)KEHHH, NONAJalOlMX B 30HY BIHMSAHUS HOBOTO
CTPOUTENHCTBA (PEKOHCTPYKITHH );

- MPOBEJICHUE HATYPHBIX HaOMoAeHwM (16.6);

- OLIEHKY PEe3yJIbTaTOB HAOIOACHUH U CPaBHEHHE UX C TIPOSKTHBHIMH JaHHBIMH;

- IPOTHO3 Ha OCHOBE PE3yNbTATOB HAOIIOACHUN M3MEHEHUSI COCTOSHUS CTPOSIIETocs (PEKOHCTPYUPYEMOTO)
COOPY>KEHUS WJIU CYIIECTBYIOUINX OOBEKTOB B 30HE €T0 BIUSHHUS, a TAKXKE MaCCUBA IPyHTA, BKIIIOYAsl OJ3EMHBIE
BOJIBI;

- pa3paboTKy B HEOOXOJWMBIX CIydasX MEpONPHATHH IO JIMKBUAAIMHM HEIOIMYCTHMBIX OTKJIOHEHUH H
HETaTUBHBIX MTOCIICACTBUI;

- KOHTPOJIb BBIITOJTHEHUS IPUHATHIX PEILICHHH.

Ilo pe3ynpraTaM MOHHTOPHHTA IIPOEKTHAS OPTaHU3ALMS MOXET IMPOM3BECTH KOPPEKTHPOBKY IPOEKTHOTO
peIeHus.

16.6 HatypHbie HaOmo1eHUs B 00IIIEM cllydae MOTYT BKJIFOYATh:

a) HaOJTIOZICHNS 3a TIOBEACHHEM CAMHUX COOPY)KEHHH M COCTOSHHEM MX HECYIIMX KOHCTPYKIHMH - W3MEepeHHe
neopManuii coopyKeHM (0CaaKu, KPeHBI, TOPU3OHTANBHBIC CMEIICHUS U Jp.); (GUKCAINI0O W HAOIIOICHHE 3a
PacKpbhITHEM TPELIUH; HW3MEPEHHE YCHIMH B PACHOPHBIX M AHKEPHBIX KOHCTPYKLHUSAX; HM3MEPEHUE YPOBHS
KoJleOaHNH COOPY)KEHHI TIPH HATMYNHY JTHHAMHYECKUX BO3/ICHCTBUII U JIp.;

0) HaOmromeHWs 3a HaNpsDKCHHBIM COCTOSTHUEM OCHOBAaHMSA M MacCHBa TPYHTa M THIAPOTEOJIOTHYECKOM
00CTaHOBKOHM - M3MEpEHHUs HANpsOKeHWH W jaedopmanuii B pyHTOBOM MacCHBE; HAOJIOJICHUS 32 COCTaBOM W
PSKUMOM TIOA3EMHBIX BOJ; HAOMIONCHUS 32 pPa3BUTHEM HEOIAroNpHUATHBIX WHXKEHEPHO-TCOIOTHICCKUX
mporeccoB (kapcetT, cyddos3us, OMON3HU, OCEAaHWE NOBEPXHOCTH U Ip.); HAONIONEHHS] 3a COCTOSHHUEM
TEMIEePaTyPHOTO, FNEKTPHUECKOTO U APYTHX (PU3UUECKUX MOJICH;

B) HaOJIOJCHUS 3a MU3MEHEHHEM OKpY>Kalollel cpelbl IPU ONACHOCTH 3arpsi3HCHHS T'PYHTOB U IOJ3EMHBIX
BOJI, Ta30BBIJICTICHNH, PAIUAIIOHHOM U3JIyYeHHUH U T.II.

Ocoboe BHUMaHNE JOHKHO OBITH OOpAIEHO Ha aHANN3 JOMYCTHMOCTH KoJeOaHni pu cBaeOOMHBIX paboTax
WJIM BUOPOTIOTPYKEHUHU CBail BOJIM3H CYIIECTBYIONINX 3IaHUH M COOPYKEHHUH.

16.7 Ha ocHOBe MONy4eHHBIX pE3yJIHTATOB HATYpPHBIX HAONIONEHWI YTOYHSIOT NPOTHO3BI, B YAaCTHOCTH
M3MEHEHHS HalpsDKeHHO-Ie()OPMHUPOBAHHOTO COCTOSHHS TPYHTOBOTO MacCHBa M THAPOT€0JIOTHYECKOTO PEXIMA,
BHOCST KOPPEKTHBBI B TIPOCKTHBIC pEUICHHSA, a TalkkKe pa3pabaThIBAIOT B HEOOXOIUMBIX  CIydasx
MPOTHUBOABAPUNHBIC U 3ALIUTHBIC MEPOIIPUSITHS.

16.8 Obmme TpeboBaHMs, MPEIbABISIEMbIE K MOHUTOPUHTY:

- KOMIUJICKCHOCTb, 3aK/IIOUYAIOIIAsACi B TOM, YTO BCE HAOIIOAEHUS MOJKHBI IIPOM3BOAUTHCS COTJIACOBAHHO
MeXly co00i B IPOCTPAHCTBE U BO BPEMEHH;

- IPUBSA3Ka BCEX TOYEK HAOIIOeHNI B HanOoIee XapaKTepPHbIX MECTax;

- 4acTtoTa HaONIOJCHWH, ompenenseMas WHTEHCHBHOCTHIO W JUIMTEIBHOCTBIO MPOTEKaHMS MPOILECCOB
e OopMHUPOBAaHUS MACCUBA IPYHTA U KOHCTPYKIIHH COOPY>KEHUS;

- TOYHOCTh U3MEPEHHH, 00eCeunBaroIas JOCTOBEPHOCTH MONydaeMoil HH(OPMAIlUH U COTIIACOBAHHOCTH €€ C

WWW.STROYTENDERS.RU



CII 50-102-2003 Crp. 63 u3 75

TOYHOCTBIO PACYETOB.
Ilo pe3ympTaTaM MOHHTOPHHTA AOJDKEH OBITH COCTaBJICH OTYET.

MHPAJIOXEHUE A
(obs3amenvHoe)

TEPMMHBI U OITPEAEJIEHNA

cBas oAMHO4YHAasA: CBas, OTCTOAIIAS OT COCEIHUX CBail B KyCTe, CBAifHOM IIOJIe, JIGHTE Ha PACCTOsHHE Oonee
8d.

cBas Oypo3aBuHuuBaemasi: CBasi, COCTOSIIAS U3 METAJUINIECKOI TPyObl C KpecTOOOpa3HBIM HAKOHEUHUKOM
U CIIHpaIbHOU HABMBKOM, IOrpyKaeMas B TPYHT IIyTEM €€ BPAILCHUS B COUETAHUU C BJIaBIIMBAHUEM.

cBasi BUHTOBas: CBas, cocTosmas M3 METAIMYECKOH BMHTOBOH JIOMACTH M TPyOYaTOro METAJLUTMYECKOTO
CTBOJIA CO 3HAYUTEIHHO MEHBIICH [0 CPABHEHHIO C JIONACTHIO IUIOIMIAbIO MTOIIEPEUHOTO CCUEHUS, TOTpyKaeMas B
TPYHT IIyTEM €€ 3aBUHUMBAHUS B COUCTAHNUU C BJABINBAHUEM.

cBau Oypocekymmecsi: Mogndukanus OypoHAOWBHBEIX CBail. MCIONmB3yroTCS B Ka4eCTBE JICHTOYHBIX WITH
KOMOMHHUPOBAHHBIX (HECYIIMX M OTPa)KJArOIINX) KOHCTPYKIMHA. PaccTosiHre MexIy IeHTpaMu OypOCeKyIIMXCs
cBaii cocrasinset 0,8 - 0,9 ux quamerpa.

cBas Oy1aBoBuAHasA: 3a0MBHAS JKelle300€TOHHAS CBasl C YIIMPEHHBIM HIDKHAM KOHIIOM.

cBas 3a0uBHas ¢ KamyduieTHOIi nsToii: CBas, ycTpanBaeMas ImyTeM 3a0HBKH ITOJIOH CBal KPYIJIOTO CEYSHUS
C 3aKpBITBIM CTAJbHBIM HAKOHEYHHKOM B HIDKHEH 4YacTH € MOCJIEIYIOIIUM 3alOJHEHHUEM IIOJIOCTH CBau U
HAaKOHEYHHMKA OETOHOM M YCTPOHUCTBOM C IIOMOIIIBIO B3PbIBA KaMy(IJICTHOH IISITHI B IIpe/iesiaX HAKOHEYHHKA.

cBas sTajoHHasA: CBas, cocTosIas W3 WHBEHTapHOH COCTaBHON METAJUIMYECKOW TPyOBI, HIDKHHH KOHEI
KOTOpPO# 3aKphIT KOHMYECKHMM HaKOHEYHMKOM. HapyKHbI JuameTp CTaHIapTHOW 3TajloHHOU cBau 114 mMm
(IOCT 5686).

pocTBepk: PactipenenurensHas Oanka WM TUINTa, O0BETUHSIONIAS IIOBEPXY I'PYIIIBI HIIH PAIBI CBail.

POCTBEpPK BBICOKHIl: PoCTBEpK, MOAOIIBA KOTOPOrO pPAacloOJIOKEHAa BBIIIE IIOBEPXHOCTU TIPYHTA U HeE
COTIPHKACAETCS C HUM.

PocTBepK HU3KMIi: PocTBepK, 1o 011IBa KOTOPOTO ONMpaeTcs Ha TPYHT WK 3arity0ieHa B Hero.

KOMOWHHMPOBAHHBIH CBalHO-IINTHBINA GyHAaMeHT: OyHIAMEHT, COCTOSMINIA U3 COBMECTHO pabOTArOIINX
XKene300eTOHHOU TUINTHI M )KECTKO CBSI3aHHBIX C HEH CBail.

oTpuuaTejlbHble cWIbl TpeHus: Cuibl, BO3HHMKAIOIIME Ha OOKOBOM IOBEPXHOCTH CBaWl IpPHU OCAJAKE
OKOJIOCBalHOTI'O TPYHTA U HAIPaBJICHHBIEC BEPTUKAIBHO BHU3.

NMPUJIOXEHUE b
(pexomendyemoe)

COCTAB ITPOEKTA CBAMHBIX ®YHIAMEHTOB

B.1 Ilpu pa3paboTke mpoekra (yHIAMEHTHBIX KOHCTPYKIMI W3 cBail odopmiieHMe HepTexed IO0IDKHO
0TBEYaTh TPEOOBAHMAM IrOCYJAPCTBEHHBIX CTAHJAPTOB CHCTEMBI IPOEKTHOMN TOKYMEHTAINH I CTPOUTEIbCTBA -
CIIJC.

B.2 [Ipu nByXCcTaguitHOM IPOEKTUPOBAHUU B COCTaB mpoekTa Ha craguu « I IPOEKT» Bxoaat:

- TIOSICHWTENbHAs 3alliCKa, COAEprKallas: ONHCAHWEe WHKEHEPHO-TEOJOTHYECKHX M THAPOTeOIOTHUECKIX
YCIIOBUI IJIOMAAKKU CTPOUTENBCTBA; KOHCTPYKTUBHBIE XapaKTEPHCTUKH 3[aHUS WM COOPYXKEHUs; 000CHOBaHHE
MPUHATOrO PELIeHUs] 10 CBalHBIM (yHIaMeHTaM (BHELIHHME Harpy3kW, IeperaBacMble Ha (pyHIAMEHTHI, BHJ
CBaif, WX TabapWTHl, pacUyeTHbIE HAarpy3KH HA CBAl0 - BEPTHKAJIbHBIC BJABIMBAIOIINE W BBIACPTHBAIOLINE,
TOPU3OHTalbHbIE M W3rHOaloIIMe MOMEHTHI; JedopMalud OCHOBaHMN (YHIAaMEHTOB - BEpPTHUKAJbHBIE,
TOPU30HTANIbHBIE, KPEHBI); TEXHUKO-3KOHOMHUYECKHE XapaKTEPUCTUKU CPABHUBAEMBIX BAPHAHTOB, BBHITIOJIHEHHBIX
¢ coOIr0/IeHneM HEOOXOANMBIX YCIOBHH CONOCTABUMOCTH;

- 4epTexu (yHIaMEHTOB, TO3BOJISIONINE 000CHOBATH 00BbEMBI paboT, B TOM YMCIIE: MAPKHPOBOYHBIE CXEMBI
pacronoxeHust cBail B IuIaHe (JIEHTBI, TPYIIBI, CBaifHOE IOJIE); MapKUPOBOYHBIE CXEMBl PACIIOJIOKECHUSA
POCTBEPKOB B IUIaHE; XapaKTEpHBIE TEOJOTHUECKHE pa3pe3bl C HAHEeCEeHHBIMH CBasMH W POCTBEPKAMH,
000CHOBBIBAIOIIMMHE MPUHSTHIE TTAPAMETPHI CBail M CBAWHBIX ()YHAAMEHTOB M YEPTEKH KOHCTPYKIIHI CBail.

K mnpoekty nomkeH OBITh IPHIOKEH INEpPedeHb HOPMATHBHBIX JOKYMEHTOB, Ha OCHOBAaHUHM KOTOPBIX
pa3zpaboTaH MPOEKT.

B.3 Ha cramun «PABOYAS JIOKYMEHTAIMS» npu aByXcTaguiiHOM npoekTuposannn win «PABOUMIA
[MPOEKT» mpu oJHOCTaIUHHOM NPOEKTUPOBAHWU YEPTEKU CBAWHBIX (PYHIAMEHTOB BXOAST B KOMILJIEKT
yepTexei xxene300eToHHbIX KoHcTpykiui (KXK) u BkiTtouaroT:

- muct «OOmme naHHBIEY», COCTOSIIMNA W3 CBEACHUH O COCTaBe KOMIUIEKTOB ueprexeir mapku KoK,
pa3paboTaHHOTO KOMIUIEKTa dYepTeXed CBaWHBIX (yHIAMEHTOB, MEpedHs CHenUHUKAlNi, BEZOMOCTH
CCBUIOYHBIX M TIPUJIAraéMbIX JOKYMEHTOB IpPOEKTa, BEJOMOCTH OOBEMOB pabOT; Ha JIHCTE IOJKHA OBITh
MIpUBE/IeHa BBIKOMMPOBKA M3 TEHIUIAHA C HAHECCHHBIMH apXUTEKTYPHO-CTPOUTEIBHBIMU OCSIMHU 3[aHUA WIU
COOPYXEHUS, TIOJIOKEHNEM HHXEHEPHO-TE0JIOTHIECKUX BEIPaOOTOK (CKBaXHH, IIyp¢OB, TOYEK 30HANPOBAHUSI U
Ip.), THHUN MH)KEHEPHO-TEONIOTHUECKUX Pa3pe3oB, KPACHBIX U YEPHBIX OTMETOK JHEBHOW IMOBEPXHOCTH 3E€MIIH,
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abcomorHoi otmeTkH 0.000.

Ha nucte momxna OBITH CeTaHa CHeNMAaIbHAS HAAMMKCH 33 MOIMUCHIO TIIABHOTO HHKEHEpa MPOCKTa O TOM,
YTO TPOEKT pa3paboTaH B COOTBETCTBHU C JCHCTBYIOUIMMH HOPMATHBHBIMH JOKYMEHTaMHU. JTa HAJIHCh
MOMEIIACTCS B JIEBOM HIDKHEM YTIIy YepTeKa M 00pamiIsieTcs.

Ha nmcre momkHBI OBITH AaHBI OOIMME yKa3aHWSA, BKIIOYAIOIIME HAMMEHOBAHWE OPTraHM3AIlUH, BBIIABIICH
3aJjaHue Ha MPOEKTUPOBaHHNE, HOMEP U JaTy J0TOBOpa, HA OCHOBAHHH KOTOPOTO pa3paboTaH IPOEKT, MepedeHb
HWHXEHEPHO-TEOJIOTUYECKUX MaTepUaioB, aOCOMIOTHYIO OTMETKY, ycioBHO npuHATYI0 32 0.000. JlomkHBI OBITH
yKa3aHbl Harpy3Kd, IpPHHATBIE Ha CBaW (BEPTHUKAJIbHBIC, TOPH30HTAIbHBbIC, HW3rMOAIONIME MOMEHTHI), W
000CHOBaHMA WX MPUHATHSA B mpoekTe. Ha mucre yka3bIBalOT CBEAEHMS 00 arpecCHBHOCTH BOZBI M TPyHTa U
NPUHATOW B TPOEKTE 3allUTe CBall OT KOPPO3MH. YKA3bIBAIOT TAaKXKe CBEICHHsS 00 HMCTOYHUKE ITOJyYCHUS
Harpy3ok Ha (QYHIAMEHThI; NPUBOAAT TpeOOBaHUs K OOIIMM ¥ HEPaBHOMEPHBIM OCaJgKaM, KOTOpBIE
o0ecreunBaroTCs MPUHATON KOHCTPYKIMEH GyHIaMEeHTOB.

[Ipu Gompmom o0beMe mHpopMarmu auctT «OOIUe TaHHBIE» MOXET OBITH BBHIONHEH HA JIBYX JIUCTAX,
MIEPBBINA U3 KOTOPBIX OyJIeT Ha3biBaThes «O0IKe JaHHbBIE (Hayalio)», BTopoi - «O01Iue naHHbIe (OKOHYaHHE)»;

- mucr «Paspe3(s)», Ha KOTOpPOM H300paXalOT XapaKTepHbIE HH)XEHEPHO-TEOJIOTHUECKHE pa3pesbl, Ha
KOTOPBIE HAHOCAT OCH 3MaHWS, JIMHUM C YPOBHSMH JHAa KOTJIOBaHA C aOCONIOTHBIMH OTMETKAMHU TIOAOIIBEHI
POCTBEPKOB, OTMETKAMHM HIKHMX KOHIIOB CBail, JaHHBIMH (DM3MKO-MEXaHUYECKHX CBOMCTB TPYHTOB,
HE0OXOIMMBIX JJ11 000CHOBAaHUS [TapaMeTPOB CBaii;

- JINCT CO CXEMaMH PacIOOKEHHs CBai Co crieru(pruKasIMy;

- JIUCT CO CXEMaMH PacIOIOKEHUsI POCTBEPKOB CO crielnpUKAIUAMHE;

- TUCT(BI) C KOHCTPYKIUSAMHU CBaii (€CIIM B ’TOM UMEETCS HEOOXOAUMOCTh) CO CeM(PUKAITUIMU;

- mucT(pl) ¢ KOHCTPYKIHMAMH pOCTBEpKa(OB) C OMATyOOYHBIMH pa3MepaMH, CXeMaMH apMHPOBAaHHMS,
cnenupuKanusIMH, CO CXeMOH Harpy30K Ha (GyHIaMEHT(bI) ¥ MX 3HAYSHNSMH CO CTICIH(pHUKAIIIMY;

- TUCT(BI) C y3J1aMH U CEYCHUSIMH;

- YepPTEXH )KeNe300eTOHHBIX 1 apMaTypHbIX m3nenuit (KOKI).

IIpumeuanus

1 IpencraBiaeHHBIH COCTAaB MPOEKTa CBaWHBIX (pyHIAMEHTOB yHOOEH IPH HCIOJIb30BAHUM IPa)MIECKUX MAaKETOB VIS pa3pabOTKH
NPOEKTOB CBalHBIX (yHIamMeHToB Ha DBM. B 3TOM ciydae mpoekT MokeT OBITh IPEICTAaBICH B BHAE CIELMAIbHBIX anb00MOB
4yeprexell, NpeJHA3HAYCHHBIX U HCIOJIb30BAHHUS OTJCIBHBIMU CTPOUTENIBHBIMHU IOAPA3AENCHUSIMU: anb0oM «OOIue AaHHBIEY,
ansboM «MapKHpOBOUHEIE CXEMBbI», anbboM «CBaifHble Ipymmsl (TOJs, KycThl)», anbbom «PoctBepkn», ampbom «KXKW», anpbom
«Cwmetsl». Anbbomsl «O061ue nanHbley, «CBaiiHble rpymmsb, « KKy, «CMmeTs» BIONHAIOT Ha (opmare A4, ansboM «PocTBepKkm» -
Ha popmate A3, anpboM «MapKHpPOBOUHBIE CXeMbI» - Ha (hopmartax A3, A2, Al.

2 Pexomenpmyemasi CTpPyKTypa IIPOEKTa IIO3BOJSET B CPAaBHUTEIBLHO KOPOTKOE BpEMsl HAKONUTh HeoOXoauMmyro 0a3y JIaHHBIX
[IPOCKTHBIX JJOKYMEHTOB IIPUMEHUTENBHO K pACCMATPUBAEMOMY PETUOHY.

3 IlpuBeneHHas CTPYKTypa depTexeil obiierdaeT BHECEHHE HEOOXOAMMBIX KOPPEKTHB B UEPTEXKH B IPOIECCE CTPOMTEIBCTBA H
o0Jrer4aeT moAroTOBKY U 00pa0OTKY HCHOIHUTEIFHON JOKYMEHTAIHUH.

NPUJIOXEHHUE B
(pexomerndyemoe)

ONPEJAEJIEHUE OBbEMOB UH)KEHEPHO-I'EOJIOTTYECKHUX W3BICKAHUMU JIJIs
INPOEKTUPOBAHUSA U YCTPOUCTBA CBAUHBIX ®YHIAMEHTOB

B.1 [lns ompenenennss oObeMOB W3BICKAaHUH Ul CBAHHBIX (DyHIAMEHTOB IEJIECOOOpPA3HO BBIAEIHTH TPH
KaTeropuu CJI0KHOCTU IPYHTOBBIX YCJIOBUN B 3aBUCHMOCTH OT OJHOPOAHOCTH IPYHTOB I10 YCIOBUSM 3aJieTaHUs
U CBOICTBaM.

K mepBoii xaTteropuu cienyer OTHOCUTb OJHOCJIONHYIO MJIM MHOTOCIIOMHYIO MO COCTaBy TOJIIY I'PYHTOB C
MPaKTHYECKH TOPU3OHTAILHBIMU HITH CJ1a00 HAKJIOHEHHBIMH cosMH (YKJIoH He Oomnee 0,05), mpudem B mpeaenax
KaXKI0TO CJI0S TPYHTHI OJTHOPOJIHEI I10 CBOHCTBAM.

Ko BTOpoOii Kareropuu ciieyer OTHOCUTh OJHOCIIONHYIO HJIM MHOTOCJIOMHYIO IO COCTaBY TOJILULY TPYHTOB C
HEIOCTaTOYHO BBIJIEP)KaHHBIMH T'paHHULAMH MEXIy ciosMu (ykioH He Oonee 0,1), mpuyeM B mpenenax cioes
TPYHTBHI HEOJHOPOAHBI 110 CBOICTBAM.

K TpeTheit kaTeropuu cieayer OTHOCUTh MHOTOCIOMHYIO MO COCTaBY U HEOJTHOPOJHYIO MO CBOMCTBAM TOJIILY
TPYHTOB C HEBBIJIEp)KaHHBIMH T'PaHUIIAMU MeXay ciosMmu (ykioH Oonee 0,1), mprdeM OTAEIBHBIE CIIOW MOTYT
BBIKJIMHABATHCS.

B.2 OueHky KaTeropuu CI0XKHOCTU TPYHTOBBIX yCJIOBUIN Ha IJIOIIAKE CTPOUTENHCTBA BHITOIHIIOT HA OCHOBE
MaTepHaJIOB I'e0JIOTHYECKUX (POH/IOB.

B.3 Ompenenenne 00BEeMOB W3BICKAaHUH JUIA CBaWHBIX (DYHJAMEHTOB B 3aBHCHMOCTH OT YpPOBHSA
OTBETCTBCHHOCTH OOBEKTOB M KAaTETOPUil CIIOKHOCTH TPYHTOBBIX YCIOBHI DPEKOMEHIYETCS MPOBOIUTH C
KCIIOJIb30BaHUEM TIPUBEICHHON HIDKE TabmuIb! B.1.

Taoauma B.1

KaTeropus cl10:KHOCTU IPYHTOBBIX YCIOBHH
nepBast [ BTOpas TPEThst

Buipl u3bIcKaHM
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3nanus u coopyxenus 111 (MOHMKEHHOr0) YPOBHSI OTBETCTBEHHOCTH
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Bypenue ckBaxkun

ITo cetke 70 x 70 ™M, HO He
MCHEE OJHOW CKBaXXMHBI Ha
KaXKJ[0€ 3/IaHUE

IIo cetke 50 x 50 M, HO He
MEHee JIByX CKBa)XHUH Ha KaXKa0e
30aHHe

ITo cetke 30 x 30 M, HO HE MeHee
TpeX CKBa)XUH Ha KaXJ0€ 3/laHHe

JlaGopartopHbie
HCCIIE/IOBAHUS TPYHTOB

He menee mectu onpeueneﬂnffl KaXXJ0ro rokasatreisl B npeiciaax OJAHOTr0 MHKEHEPHO-I'COJIOTHYECKOro

OJICMCHTA

30HIUPOBaHUE IPYHTOB

Ilo cetke 35 x 35 M, HO He
MEHee IBYX TOYEK Ha KaKI0e
3/1aHNe

Ilo cetke 25 x 25 M, HO He
MEHEee TpPeX TOYEeK Ha KaKaoe
3/aHNe

Ilo cetke 15 x 15 M, HO He MeHee
LIECTH TOYEK Ha KAXKI0C 3/1aHUC

3anus u coopyxenus I1 (Hop

MaJIHOI'0) YPOBHS OTBETCTBEHHOCTH

Bypenue ckBaxkun

ITo cerke 50 x 50 M, HO He
MEHee JBYX CKBRKUH Ha KaKI0€
3JIaHKE

ITo cerxke 40 x 40 M, HO He
MEHEE TPeX CKBaKMH Ha KaXKI0€
3/1aHKE

ITo cetke 30 x 30 M, HO HE McHee
YEeTBIPEX CKBAKHH Ha  KaKI0C
3JIaHKE

JlaGopatopHbie
HCCIICIOBAHHS TPYHTOB

He menee mectu onpeueneHnﬁ KaXXI0ro mokasaTeid B npeaciax OIHOTO0 MHKCHCPHO-TCOJIOTHYECKOTO

DJICMCHTA

30HIUpPOBAaHHE TPYHTOB

Ilo cetke 25 x 25 M, HO He
MEHEE IICCTH TOYCK Ha KakKIoe
30aHHE

ITo cetke 20 x 20 M, HO HE
MEHEC CEMU TOYEK Ha KaKIoe
30aHHE

Ilo cetke 15 x 15 M, HO He MeHee
JIECSATH TOYEK Ha KaXJI0€ 37aHKe

HaTypHOIl cBaeit

IIpeccuomerpuueckue - He Mmenee miectn uCHbITaHUM B Ipejesiax OJHOIO WH)KEHEPHO-
HCIIBITAHMS TEOJIOTUYECKOTO JIEMECHTA

HcneiTanue rpyHToB|He MeHee 1mecT UCTIbITaHui Ha KaXI01 3a1aHHON TIyOrHe

JTAJIOHHOH CBaek

HWcnpitanue TPYHTOB - He wmenee naByx wucnbitanuii Ha|He meHee nByX ucnbITaHuil Ha

Hannuuu 6oisee 1000 cBait

KaXJI0H 3aJaHHOU TIayOuHEe Ipu

KaKI0U 3alaHHOM Ii1yOuHE MpH
Hamuuun 6oaee 100 cpaii

3nanus U coopyskeHusi I (HIOBBILICHHOT0) YPOBHS OTBETCTBEHHOCTH

Bypenue ckBaxxun

ITo cetke 40 x 40 M, HO He
MEHEE TPEX CKBAXKHH Ha KaKI0e
3/1aHNe

Y4eTBIpex
31aHNE

CKBAXXHWH Ha

ITo cetke 30 x 30 M, HO HE McHee
KaKaoe

ITo cetke 20 x 20 M, HO HE
MEHEE IMATH CKBAKUH Ha KaXI0e
3/1aHUE

JlaGopartopHbie
UCCIIEIOBAHMS IPYHTOB

He menee mectu onpeueneﬂnffl KaXXJ0ro mnokasareisl B npeiciaax OJAHOTr0 MHKEHEPHO-I'COJIOTHYECKOro

DJICMCHTA

30HIUPOBaHUE IPYHTOB

IIpeccuomerpuueckne
WCTIBITaHUS
HcnpiTanus mwramnamu

HcneiTanue 9TAIOHHOM
cBaei
HcneiTanue IPYHTOB

HAaTypHOil cBaeit

ITo cetke 25 x 25 M, HO He
MEHEe MIECTH TOYEeK Ha KakI0e
3IaHNE

He menee mecTn ucubITaHU B npeacinax OAHOro HHXXCHEPHO-TC€OJIOTHYECCKOro 3JIEMCHTA

He w™enee JABYX WUCIIBITAHUN B npeaeiiax OJAHOro HHKCHEPHO-I'COJOTHYECKOro JJIEMEHTa I[pU

BOCBMH TOYCK HA KaXX10€ 3JITaHHUC

OTKJIOHEHWH Pe3yIbTaToB OT cpeguero He 6onee 30 %
He meHnee mectu ucnblTaHU! HA KaXKA0H 3alaHHOM TyOuHe

He Menee nByx ucnbiTaHuil Ha ka0l 3aanHoOil riry6uHe npu Hanuuuy 6onee 100 cBait

Ilo cetke 15 x 15 M, HO HE McHee

IIo cetke 10 x 10 M, HO He
MEHEE JIECATH TOYEK Ha KaXJ0€
3aHHE

nPMnJI

OXEHUE I

(pexomendyemoe)
HOMEHKJIATYPA 3ABMBHBIX KEJE30BETOHHBIX 1 BYPOHABUBHBIX CBAI

Tab6numa I'.1 - HomenkjaTypa 3a0MBHBIX sKeJ1€300eTOHHBIX CBaii

Cran Hlupuna rpany uau Jluna cBam, M Hcxonnas paboyas
JIMaMeTp CBau, CM JIOKyMEHTaIus
LlenpHble  KBaApaTHOrO  CIUIOIIHOIO  CEYEHHA  C 20 3-6
HEHaINpsraeMon apMarypoi gg 4;,? i 26 Ceprs* 1.011.1-10
35 3-16 BBIII. 1
40 13-16
To e, ¢ [omepeuyHbIM apMUPOBAaHHEM CTBOJA C 20 3-6
HaInpsraeMoi apMaTypoi 25 45-6
30 3-15 I'OCT 19804.2
35 8-20
40 13-20
To xe, 6e3 monepeyHoOro apMUPOBAHUS CTBOJIA gg 35_— 162 FOCT 19804.4
CocraBHble  KBaJpaTHOIO  CIUIOIIHOIO  CEYEHHUA C 30 14 -20 Ceprs* 1.011.1-10
MONEPEYHBIM APMUPOBAHUEM CTBOJIA 35 14 - 24 BoiL. 8
40 14 - 28 i
IlesipHBIE KBAIPATHOTO CEUCHUS C KPYIIIOH IOJIOCThIO 25,30, 40 3-8 I'OCT 19804.3
LenbHble MOIBIE KPYTIIbIE CBAN U CBaU-000JIOUKH 40, 50, 60 4-18
80, 100, 120, 160 6-12 LOCT 19804.5
CocTaBHBIE IOJIBIC KPYIJIBIE CBaW U CBAH-000JI0UKH 40 14 -26




CII 50-102-2003 Crp. 66 u3 75

50 14 -30
60 14 - 40 I'OCT 19804.6
80, 100, 120, 160 14 - 48
CBau-KOJIOHHBI:
KBaJPaTHOI'O CEYEHHUS 20 5-8
30 5-12 "
35 5_16 Cepus* 3.015-5
40 8-16
JIBYXKOHCOJIbHBIE 20 5-6,5 %
30 5.75 Cepus™ 1.821.1-2
I10JIbI€ KPYIJIbIE 40, 50, 60, 80 5-18 Cepus* 3.015-5

* TUnoBBIe CTPOUTENILHBIE KOHCTPYKIUH, M3/ienust ¥ y3ibl. Padoune yepresku. I'YIIT LTI,

Ta6nuna I'.2 - HomenkjaaTypa 0ypoHaOHMBHBIX cBail

*
Tun cBaun Croco0 M3roToBICHUS CBAU Huaverp cean’, Kunacc 6erona Anmria
MM cBaM, M
BCC BpamarensHbIM OypeHHEeM B YCTOWYMBBIX TNIMHUCTHIX TPyHTax 0e3 500/1200
3aKpEIUICHHsI CTCHOK CKBaXKUH 500/1400 _
500/1600 BIS-B22,5
600/1600 10-30
800/1800 B15-B225
1000 B15
1200 B15
BCCMm 400
To xe 500 B15 2-4
BCBr BpamarensHplM  OypeHHEM B HEYCTOHYMBBIX TpPYHTaX C 600/1600 BI5-B22.5 ]-20
3aKpEIUICHHEM CTEHOK CKBa)KHH TIIMHICTBIM PacTBOPOM i
BCBo BpamarensHbIM U yAapHO-KaHATHBIM OYpEHHEM B HEYCTOHYMBBIX 600/1600
TPYHTaX C  3aKpeIUIeHHeM CTEHOK CKBaXHH  TpyOamu, 800/1800 B15-B22,5 8-30
OCTaBISICMBIMH B TPYHTE
bCU To ke, ¢ n3BIEYEHNEM HHBEHTAPHBIX 00CaIHBIX TPYO 880
980
1080 B15 8-50
1180
* Tlepen uepToi yKa3aH JUAMETpP CTBOJIA CBaH, 32 YSPTOH - AMAMETP YIIUPEHHUSI.
NMPUJIOKEHUE [
(pexomerndyemoe)
PACYET CBAHl HA COBMECTHOE JIEUCTBUE BEPTUKAJIbHOM U TOPU30OHTAJBHOM CHI
N MOMEHTA

J.1 Pacuer cBail Ha COBMECTHOE AEHCTBUE BEPTHKAIBHOW U TOPU30HTAIBHOU CHUJI U MOMEHTA JOJKEH
MIPOU3BOANUTHCA B COOTBETCTBUU CO CXEMOH, IpHUBEAEHHOH Ha prucyHke JI.1, ¥ BKIIOUaTh CIeIyOUIMe ONepaluu:
a) pacder cBail 1o JedopManusaM, IpeycMaTpruBaronIni mpoBepky cobmoaeHus ycnosui (.1) u (.2):

U b <U, .1
Vp Vi (1.2)
rme Up M\, - PAacYCTHbIC 3HAYCHUS COOTBETCTBEHHO FOPH3OHTAILHOTO [IEPEMEIICHUS TOIOBEI CBAM, M, U yIiia
€€ IMOBOPOTa, pall, OmpeesieMble B COOTBETCTBHH C YKazaHusMu [1.4;
U,nv, - TIpeNeNbHBIC 3HAYCHUS COOTBETCTBEHHO TOPU30HTAIHHOTO MEPEMEICHHS TOJOBEI CBaH, M, H
yroa ee IOBOPOTa, pPajl, yCTaHABIMBAaEeMbIE B 3aJaHUM HA TPOCKTHPOBAHUE 3IAHUS WA
COOpPYKEHUS;
0) pacueT yCTOWYMBOCTM TPYHTa OCHOBaHHMS, OKPYXAIOIIETO CBal0, BBIIOJHAEMBI B COOTBETCTBHU C
TpeboBanusamu /1.6;
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Pucynox /].1 - Cxema Harpy30K Ha CBaro

B) MPOBEPKY CEUEHUI CBail O CONMPOTUBICHUIO MaTepHaa Mo MPeeIbHBIM COCTOSHHUSAM MEPBON M BTOPOI
rpyni (Mo NPOYHOCTH, IO 00pa30BaHMIO U PACKPHITHIO TPELINH) Ha COBMECTHOE JIEHCTBUE pacUeTHBIX YCHIIHIL:
CXKUMAIOIICH CHIIBI, W3rHOAIOIMIEr0 MOMEHTAa ¥ IIOTIePEYHON CHIIBI, YKa3aHHBIA pacyeT BBIONHSIIOT B
3aBUCHMOCTH OT MaTepHaia CBail COrnacHo TpeGoBanusM 7.1.7, a pacueTHbIC 3HAYCHHUS CKUMAIOUMX CHI N,

I/I3FI/I6a}OHII/IX MOMCHTOB MZ U TIONIEPEYHBIX CHUJI QZ’ HCfICTBymIIIPIX B Pa3IMYHBIX CCUCHUAX CBaU, OIPECIACIIAIOT

cornacHo TpeboBaHusaM J1.7.

B cinywae jxecTkod 3a7efiku CBau B POCTBEPK, €CIM HMCKIIOYAETCS BO3MOXKHOCTH MOBOPOTa €€ TOJIOBBI
(HammpuMep, B )KECTKUIM POCTBEPK C ABYMS psiiaMH CBail Wi OoJiee, YCTAHOBICHHBIX B HAIPABICHUHU IEHCTBUS
TOPU30HTAILHOM CHJIBI), B pacueTaXx HeoOXOJUMO YUYUTHIBATh MOMEHT 3aaenku M = M, NelcTBYIOMUN B MeCTe

COTIPSDKEHUS CBaU C POCTBEPKOM H OIpeAETsieMblil B COOTBETCTBUU C yKazaHUsIMHU J1.8.
.2 Tlpu pacyere cBali Ha TOPU3OHTAIBHYIO HArpy3Ky TpPYHT, OKpPYKAIOIIMHA CBaro, JOMYyCKaeTcs
paccMaTpuBaTh Kak JIMHEHHO-IE)OPMUPYEMYIO CDEAy, XapaKTepU3yIOULylocs KOd(pGUUHMEHTOM TNOCTeNnH C,

KH/M.
Pacyernoe 3nauenue koodduuuenra mocrenu c, kH/M>, IpyHTa Ha OOKOBOW IOBEPXHOCTH CBaW IIPH

OTCYTCTBHMH OIBITHBIX JAHHBIX JOIYCKAETCS ONPENENATh 0 (popMyIie
c, =Kz, (11.3)

rire K - Ko3p@UIMEHT NpONOpLUUOHATBHOCTH, kH/m®, IPUHUMAaEeMbI B 3aBUCHMOCTH OT BHJa TIPYHTAa,
OKpYXKarollero cBaio, 1mo tadmmue /1.1;
z - TIyOWHA PACIIOJIOKEHUS CEUSHHsI CBal B TPYHTE, M, JUI1 KOTOPOH ONpeAeNioT Ko3()(OUIIMEHT ITOCTeN !,
[0 OTHOLIEHHIO K IIOBEPXHOCTH TIPYHTA IIPU BBICOKOM POCTBEPKE WIIM K IIOAOIIBE POCTBEPKA IIPU
HU3KOM POCTBEpKE.

IIpu namuuuy B npenenax [UIMHBI CBaU HECKOJIBKHX CIOEB IPYHTa PEKOMEHAYETCS I OINpElesICHUs
COIIPOTUBJIEHHUsS] TPpyHTa Ha OOKOBOM IIOBEPXHOCTH CBaW IIOJNB30BATbCSl OIHUM IIPUBEJCHHBIM 3HAuEHHEM
Ko3(h(uIMeHTa MPONOPIUOHATBHOCTH K, MPUHUMAEMBIM B 3aBUCHMOCTH OT T'PYHTOB, PAcHOJ0KEHHBIX 0
TITyOHWHBI /4, M, OTCUNTHIBAEMON OT IMIOBEPXHOCTH TPYHTA MPU BBICOKOM POCTBEPKE MM OT IOIONIBBI POCTBEPKA

MIPU HA3KOM POCTBEPKE

Lo =3,5d+A, (1.4)

rne d - Hapy)XHBIH AWameTp KPYIJIOTO WM CTOPOHA KBAJPaTHOTO WM IPSMOYTOJBHOTO CEYEHHUs CBau,
napajieabHast INIOCKOCTU JEUCTBUS HArpy3KH, M;
A - koo unmeHT, npuHUMaeMbIil paBHBIM 1,5 M.
Ecnu B npenenax riyOuHbl /- pacmosioxkeHo JiBa ClIos IPYHTa, TO IIPUBEICHHOE 3HaUCHHE K ONPEENSIOT 1o

¢bopmyne
— KIZI(ZIK — ll) + KII(ZK — 11)2

b

K 2
I (A.5)
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rae - TOJIIIIMHA TIEPBOTO (BEPXHETO) CIIOS TPYHTA, M;
K;u Ky - k0o pUIHEHTH TPONOPUUOHAIBHOCTH, TpuHUMaeMsble 1o Tabauue J1.1, s rpynros I u 11 cioes.

Tabnuma /.1

Kosddumment nponopuronansroctd K, kH/M*, ms
I'pyHTBI, OKpy>Karolle CBat0, U UX XapaKTEePUCTUKU HZZ?/II;HHX’ T
3a0UBHBIX .
000J104Y€K ¥ CBaii-CTOJ00B

Innnet u cyrnuaky Tekygennactnansie (0,75 <1;<1) 650 - 2500 500 - 2000
Ciyner v cyrmunku msrkoriactuaneie (0,5 < I, < 0,75); cynecu niuacTu4Hbie 2500 - 5000 2000 - 4000
(0 <1, <1); mecku nbuieBareie (0,6 < e <0,3)
Ciuuer v cyrmuaku Tyromnactuynbie U nonyteepasie (0 < /; < 0,5); cynecu 5000 - 8000 4000 - 6000
tBepabie ([, < 0); necku menkue (0,6 < e < 0,75); necku cpeaHel KPymHOCTH
(0,55<e<0,7)
Ciynel v cyriunku tepabie (I; < 0); necku kpynubie (0,55 < e <0,7) 8000 - 13000 6000 - 10000
ITecku rpaBenuctoie (0,55 < e < 0,7); rpaBuii M Tanbka C MECUYAHBIM - 10000 - 20000
3aIIOJTHUTENEM

[Ipumeuanus

I Menbmue 3uauenus kodpunuenta K B Tabnuie COOTBETCTBYIOT 0o0Nee BBHICOKMM 3HAYCHHAM IIOKA3aTeNls TEKydecTd I,
TJIMHUCTBIX U KO3()(UIIMEHTOB IOPHCTOCTH e IeCYaHbIX IPYHTOB, YKa3aHHBIM B CKOOKax, a Ooibluue 3HaueHHs kodpduiuenra K -
COOTBETCTBEHHO 00Jiee HU3KUM 3HAYEHHUSM [; U e. [l TPyHTOB C MPOMEXKYTOUHBIMH 3HAYCHUAMHU XaPAKTEPUCTHK [/, U e 3HAUCHUS
koo durmenta K onpenessroTcs HHTEPHOJISIIACH.

2 Koaddunment K 115 MIOTHBIX MECKOB J0JDKEH NMpUHUMAThCs Ha 30 % BbIle, YeM HanOOJbIINE 3HAUYCHHS YKAa3aHHBIX B TaOIHIE
ko3 dunmentoB K asisi 331aHHOTO BUJIA TPYHTA.

J.3 PacueTsl cBall MO MNpelNeNbHBIM COCTOSHUSIM JIByX TPYHI CHEAYET BBIIOIHITH C HCIOIb30BAHUEM
3HAUYEHWH MPUBEIEHHOH TIIIyOWMHBI TOTPY)KEHHS CBaM B TPYHT | W TIPHUBEACHHON TITyOMHBI pPACIIONIOXKEHUS

CEYEHUS CBaU B TPYHTE 7, ONpPENEsieMBbIX 10 (hopMynam:

[ =al (1.6)
€
z =0z, (A7)
rne [ vz - JIeWCTBHUTENbHAsA TIyOWHA IOTPYKEHHS CBaW (€€ HIDKHEro KOHIa) B TPYHT W JAEHCTBUTEIbHAS

rIyOMHA pACIIOJIOKEHUSI CEUCHUS CBaM B TPYHTE, COOTBETCTBEHHO OTCUUTHIBAEMBIE OT
MOBEPXHOCTH TPYHTa TP BBICOKOM POCTBEPKE WM OT IOJOUIBEI POCTBEPKA INPH HH3KOM
pOCTBEpKE, M;

0, - KodpduuueHt repopmanmy, 1/m, onpenensemslii no Gpopmyie

Kb

o —5/__P

‘ EI

’ (A4.8)
rne K - 1o xe, uto u B hopmyne (.3);
bp - yCIIOBHAsl IUPHWHA CBaW, M, MPUHUMAacMas PaBHOW: JJIs CBail-000JOYEK, a TaKXkKe CBal-CTOJIOOB H
HaOWBHBIX W OYpOBBIX CBail ¢ AMaMeTpoM cTBOJOB OT 0,8 M u Goiree bp =(d + 1) M, a [UIT OCTANBHBIX
BUJIOB U pa3MEpPOB CEUCHUN CBai bp =(1,5d + 0,5) m;
d - Hapy>XHBIA JHaMeTp KPYIJIOTO MM CTOPOHA KBAaJPATHOTO, WM CTOPOHA MPSIMOYTOJIBHOTO CEYCHHUS CBAU
B TUTOCKOCTH, TIEPIICHANKYJISPHOHN TEHCTBHUIO HATPY3KH, M;
E - HavanmpHBIA MOIYJH YHOPYrocTH OETOHA CBAW TPHU CXKATHU W pacTsbkeHuW, klla, s jkerne300e TOHHBIX
CBail; MOAYNb YIPYTOCTH JPEBECUHBI IS IEPEBSIHHBIX CBald;
/ - MOMEHT MHEPIMH MTOTIEPEYHOTO CEUESHNUS CBaH, M,
[Tox rmybunoit [ ciemyeT moHMMATh (HaKTHUECKYIO TIyOWHY TMOTPY)KEHUS CBail MpU ONMUPAHUU UX Ha
JIMCIIEPCHBIA WJIM CKaJIBHBIM TPYHT B Cllyyae OTCYTCTBHSA 3afeiKkH (3a0ypwBaHMsA) B Hero. B cimywasx korma

HaOuBHBIE M OypoBbIE CBaW, CBaW-O0ONOYKM WIIM CBaW-CTONOBI 3ajielaHel He MeHee 4deM Ha 0,5 M B
HEBBIBETPEIbI CKAILHBIN TPYHT, TIIyOUHY / onpeaenstoT mo Gopmyie

=1 +1 (11.9)

rac ZC - FJ'Iy6I/IHa PacrojIOKEHUA KPOBJIIM HEBBIBETPEIIOTO CKAJIBHOTO TIpPyHTA, M, OTCUHHUTBIBAEMas OT

IIOBEPXHOCTH I'PYHTA IIPU BEICOKOM POCTBEPKE MJIM OT MOJOIIBBI POCTBEPKA IIPU HU3KOM POCTBEPKE;
l5 - mononHUTENnbHAA ITyOMHA, M, IPHHAMAEMas PaBHOM:

a) MpH 3aJeJIKe HUKHETO KOHIIA CBal B MarMaTHYECKHUEe MOPObl (TPaHUT, JUOPHT, 6a3anbT U Ap.) - 0;
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0) mpu 3a/ieTIKe B IPOYKE MOPOABI - d/2.
.4 PacueTHble 3HauU€HMsI TOPU30HTANIBHOIO IIEPEMELIECHNUS CBal B YPOBHE MOAOLIBEI POCTBEPKA Up, M, U YIOoll

ee MOBOPOTA Y, PAL, CIIE/IYeT OMPE/IENAT MO (hopmynam:

M
U,=Uy+Wolo ™ 3EI  2EI’ (1.10)
HI; M,
+ T
V,=Vo+ 2EI  EI (I.11)

rne Hu M - pacueTHbIe 3HAYCHHS TOMEpEeYHON cuiibl, KH, u m3rubaromiero momenta, kH-M, aeicTByromue Ha
roJoBy cBau (cM. pucyHok /1.1);
lp - JUIMHA y4acTKa CBau, M, paBHas PaCcCTOAHMIO OT IOJOUIBEI POCTBEPKA IO IIOBEPXHOCTH IPYHTA IOJ

POCTBEPKOM;
Eul -rtoxe,arou B hopmyne (/.8);
Uy ¥y, - TOPH3OHTAIBHOE MEPEMENIeHNE, M, U YTOJl TIOBOPOTA MONEPEUHOr0 CEUEHHs CBaH, Pajl, B yPOBHE

MOBEPXHOCTH I'PYyHTA PU BBICOKOM POCTBEPKE, a P HU3KOM POCTBEPKE - B YPOBHE €TI0 MOIOMIBHI,
onpeaensemsie mmo J1.5.

IIpumeuanue -Ilpu pacuere cCHUTAIOT TOJOKUTEIBHBIMU:

MOMEHT M TOPU3OHTAJBHYIO CHIIY, IPHJIOKEHHbBIE K TOJIOBE CBaM, €CIM MOMEHT W CHJIa HANPaBJIEHBI COOTBETCTBEHHO IO YacOBOM
CTpEIKe U BIPABO;

M3ru0alOIMii MOMEHT W IIONEPeYHYI0 CHIY B CEUEHHH CBaHW, €CIIM MOMEHT M CHJa, NepelNarolIuecss OT BepXHeH (yCIOBHO
OTCEUCHHON ) YaCTH, CBAaH Ha HIDKHIOIO, HANIPaBJICHBI COOTBETCTBEHHO 110 YaCOBOW CTPEJIKE U BIIPABO;

TOPU30HTAJIBHOE CMEIICHNE CEYECHHS CBal U €T0 IIOBOPOT, €CIIM OHH HAIIPaBJICHB! COOTBETCTBEHHO BIPABO M IO YAaCOBOI CTpEIKE.

.5 T'opuzonTansHoe nepemenienue Uy, M, U Yo IOBOPOTA Y, Paj, CIEAYET ONPENEiTh o Gopmyiam:
0 0
Up=Hyeyy+ Myemp (11.12)
Vo = Hyey + My:gypye (A.13)

rae Hyu My - pacueTHble 3HaUEHUs COOTBETCTBEHHO MonepeuHoi cubl, KH, n nsrubaromero momenta, kH-m, B
paccMaTpHBaeMOM CEUYEHUM CBau, IPMHUMaeMble paBHbIMU Hy = H u My = M + Hl [3nece Hu M

- 3HaYCHUS T€ XKe, 4To U B hopmynax (J.10) u (A.11)];
€y - TOPU3OHTANbHOE mepemelenue ceuenns, M/kH, ot cubl Hy = 1 (pucynok /1.2, a);

€, - TOPU3OHTANBHOE NepementeHne cedenus, 1/kH-m, or momenta My = 1 (pucynox /1.2, 0);
€y - yroamosopora ceyenust, 1/kH, ot cuist Hjy = 1 (pucyHok 1.2, a);

€y - yroimosopora cevenus, 1/(kH-m), or momenta My = 1 (pucynok /1.2, 0).

HepeMewerus &, €11 = €574 ¥ €4y BBIYACISIOT 110 pOpMyIIam:

1

€y =——Ay;
m aﬁEIAO (J1.14)

1
=g, = a’El B 15
EmH ™ CHM T Ve (A.15)

1
€y = C,,

Mo BT (A.16)

rae o, Eul - 10 xe, 9ro 1 B popmyue (L.8);
Ay, By, Cy - 6e3pazmepHbie K0>()GHIMEHTBI, IPHHUMaeMble 1o Tadnuue /1.2 B 3aBUCHMOCTH OT IIPUBEIECHHOM
IIIyOMHBI 3aJlOKEeHUsT cBail B TpyHTe [, ompenensemor mo dopmyne ([.6). Ilpn 3nauennu

TIIyOMHBI |, COOTBETCTBYIOIIEH MPOMEKYTOYHOMY 3HAUYCHHIO, yKazaHHOMY B Tabmune /1.2, ero

CleyeT OKPYIJIUTh 10 ONvKalIero TabaMyHOro 3Ha4eHusl.
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@) - IepeMeIeH s OT JIHCTBHS cuitbl H = 1, NpUIOkeHHO! B ypOBHE IOBEPXHOCTH IPYHTA; 6) - IEPEMEILEHUS OT JICHCTBHS MOMEHTA
M,=1.

Pucynok /.2 - Cxema nepeMelleH’i CBau B IPyHTE

Tabnuma /.2

; Onupanue cBau Ha JUCHEPCHBIA TPYHT OnupaHue cBau Ha CKAIbHBLI [PYHT 3ajenKa cBau B CKAJIbHbLI IPYHT

AO BO CO AO BO CO AO BO CO

0,5 72,004 192,026 576,243 48,006 96,037 192,291 0,042 0,125 0,5

0,6 50,007 111,149 278,069 33,344 55,609 92,942 0,072 0,18 0,6
0,7 36,745 70,023 150,278 24,507 35,059 50,387 0,114 0,244 0,699
0,8 28,14 46,943 88,279 18,775 23,533 29,763 0,17 0,319 0,798
0,9 22,244 33,008 55,307 14,851 16,582 18,814 0,241 0,402 0,896
1 18,03 24,106 36,486 12,049 12,149 12,582 0,329 0,494 0,992
1,1 14,916 18,16 25,123 9,983 9,196 8,836 0,434 0,593 1,086
1,2 12,552 14,041 17,944 8,418 7,159 6,485 0,556 0,698 1,176
1,3 10,717 11,103 13,235 7,208 5,713 4,957 0,695 0,807 1,262
1,4 9,266 8,954 10,05 6,257 4,664 3,937 0,849 0,918 1,342
1,5 8,101 7,349 7,838 5,498 3,889 3,24 1,014 1,028 1,415
1,6 7,154 6,129 6,268 4,887 3,308 2,758 1,186 1,134 1,48
1,7 6,375 5,189 5,133 4,391 2,868 2,419 1,361 1,232 1,535
1,8 5,73 4,456 4,299 3,985 2,533 2,181 1,532 1,321 1,581
1,9 5,19 3,878 3,679 3,653 2,277 2,012 1,693 1,397 1,617
2 4,737 3,418 3213 3,381 2,081 1,894 1,841 1,46 1,644
22 4,032 2,756 2,591 2,977 1,819 1,758 2,08 1,545 1,675
24 3,526 2,327 2,227 2,713 1,673 1,701 2,24 1,586 1,685
2,6 3,163 2,048 2,013 2,548 1,6 1,687 2,33 1,596 1,687
2,8 2,905 1,869 1,889 2,453 1,572 1,693 2,371 1,593 1,687
3 2,727 1,758 1,818 2,406 1,568 1,707 2,385 1,586 1,691
35 2,502 1,641 1,757 2,394 1,597 1,739 2,389 1,584 1,711
>4 2,441 1,621 1,751 2,419 1,618 1,75 2,401 1,6 1,732

1.6 Pacuer ycTOWYMBOCTH OCHOBAaHHS, OKpPY’KAalOLIETO CBA0, JOJDKEH NMPOM3BOAMUTHECS Mo ycioBuio (.17)
OrpaHUYEHHUs PACUETHOIO JABJIEHHSA O, OKa3bIBAEMOTO HA IPYHT OOKOBBIMM IIOBEPXHOCTAMU CBak

4
o, <Mnyp COSPr (y,ztge, + &cp), (A.17)

IJIe G, - pacyeTHOE JaBJieHue Ha IPpyHT, Klla, OokoBoil moBepXHOCTH cBau, onpesendemoe no gopmyie ([.19) Ha

CIIEIYIONINX TITyOWHAX z, M, OTCYMTHIBAEMBIX MPH BEICOKOM POCTBEPKE OT MOBEPXHOCTH TPYHTA, a TIPH
HHU3KOM POCTBEPKE - OT €r0 ITOJIOMIBHI:

a)mpu | <2,5 - Ha IByX TITyOMHAX, COOTBETCTBYIOMUX z = [/3 u z = [;

6) npu [/ > 2,5 - Ha riybuse z = 0,85/0,, rae o, onpeaerstor no popmyie (L1.8);

Ny - ko3ddHULUEHT, paBHBI €IMHMIE, KPOME CIIydaeB pacueTa (DyHIaMEHTOB PACIOPHBIX COOPYKEHMI
(HarmpuMep, pacCHOPHBIX NPOJIETHBIX CTPOEHMIT), B KOTOPHIX 1| ClIeAyeT MIPUHUMATh paBHbIM 0,7;

Ny - KOO)OUUMEHT, YUUTHIBAIOIMN OO TIOCTOSHHON HArpy3KH B CyMMAapHOH Harpyske, OnpeaesuMbli 1o

dopmyre ([1.18);
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Y - PDAacUCTHBIH YJENbHBI BEC TPYHTa HCHAPYIICHHOW CTPYKTYPBL, kH/M, onpenensieMblii B

BOJOHACBIMICHHBIX I'PYHTAX C Y4€TOM B3BCIIUBAHUS B BOJE,
(pI M ¢y - PpacdCTHBLIC 3HAYCHHA COOTBCTCTBCHHO YIJIa BHYTPCHHCTO TPCHMS TpPYHTA, I'pad., M YJACIbHOIO

cuemieHus rpyHra, klla;
& - xoaduIrieHT, TPUHUMAaEeMBIii PaBHBIM TIpH 3a0MBHBIX CBasX M cBasx-oOomoukax 0,6, a mpum Bcex
OCTaJIbHBIX BHAAX cBaii - 0,3;

_ M +M,
nM,+M,’ (A.18)

,

rae M, - MOMEHT OT BHEUIHUX MOCTOSHHBIX PACYETHBIX HArPY30K B CEUCHMM (YHIAMEHTA HA YPOBHE HMKHUX
KOHITOB cBaif, KH-M;
M, - T0 e, OT BHEIIHUX BPEMCHHbIX PACYCTHBIX HAarpy3oK, KH-m;
n - Ko3UIMEHT, TPUHUMAEMBIH 71 = 2,5, 32 HCKIIIOUEHUEM CITyYaeB pacyeTa:
a) 0c000 OTBETCTBEHHBIX COOPYKEHUM, ISl KOTOPBIX NpH | < 2,5 5 IPUHUMAIOT PaBHbIM 4 v 1ipu | > 5 - 2,5
(pH IPOMEKYTOUYHBIX 3HAYCHHUSAX | 3HAYECHUE 71 ONPEIEISIIOT HHTEPIIONSIKEH);
0) ¢yHIaMEHTOB C OJHOPSIHBIM PAcIlONOKEHHEM CBai, paboTalOMMX Ha BHEIEHTPEHHO INPHIOKEHHYIO

BEPTUKAIBHYIO CKUMAIOILYIO HATPY3KY, IS KOTOPBIX CIIEAYET IPUHAMATE /1 = 4 HE3aBUCUMO OT BEJIMYUHBI | .

IlpumMeuanne - Ecmu pacueTHble TOPH3OHTANBHBIE MNABIEHHA Ha TPYHT G, onpeaeneHHsie 1o dopmyne (I.19), ne
yznoBneTBopsroT ycsosuio ([.17), HO mpH 3TOM Hecymias CIOCOOHOCTH CBaif IO MaTepually HEJOHCIIONb30BaHA M IEPEMEIICHUS CBAl
MEHBIIIE MPEICTbHO JOIMYCKAEMBIX BEIUYUH, TO NMPHU NPHUBEACHHOH riyOmHe cBait [ > 2,5 pacueT CleAyeT MOBTOPHTH, MPHHSB

yMEHBIIIEHHOE 3HaudeHHe Kodd¢uumenra nponopuuonansHoctd K (cm. [1.2). Ilpun HOBOM 3HaueHun K HEOOXOAMMO INPOBEPUTH
IPOYHOCTH CBAH [0 MaTepually, ee IepeMeleH s, a Takke coomoaenue ycnosus (1.17).

N7 Pacuernoe nasnenue 6, klla, Ha IPYHT 110 KOHTAKTy ¢ GOKOBOH MOBEPXHOCTHIO CBaH, BO3HUKAIOLIEE HA
ryOuHe z, a Takke pacueTHbl n3rubarommii Moment M, kH-M, nonepeunyro cuny O, kH, npopoisHyo

cxumaroyto cuity N_, kH, neficTByromue Ha rilyOMHe Z B CCYCHUHU CBAH, CIICAYET ONPEACIAT 110 hopmyram:

o, a, o, El aEl (J1.19)
—y 2 .
M, =0 “EIUA; - a ENy B,y + M Cy + HyDs5/o,; (J1.20)
0,= 0 EIUA, - 0 *ENyoB, + o M,C, + HyD,; (J121)
N_=N, (1.22)
rae K - k03¢ GUIIEHT IPOTIOPIIMOHANEHOCTH, ONpeesieMbli mo Tabmure [.1;
o, Enl -Toxe,yro u B popmyne (L.8);
7z - TpuBeneHHas TiryOmHa, ompexaenseMas mo ¢opmyne (.7) B 3aBUCHMOCTH OT 3HAUCHHS

ACHCTBUTENBHON IITyOMHBI Z, ISl KOTOPOH ONPEAENSIOT 3HAYCHHUs IABJICHUS ©,, MOMEHTa M.,
¥ 1orepeyHoi cubl O ;
Hy, My, Uyn y, -Toxe,uro u B 1.4 u J1.5:
Ay,B,CiuDy - Ko3QPUIMEHTEI, 3HAYEHH KOTOPHIX IPUHUMAIOT 110 Tabuue J1.3;
A3, B3, C3u D3 - 1O Xe;
Ay, By, Cyu Dy - 1O K€
N - pacueTHas oceBasl Harpyska, kH, nepenaBaemasi Ha TOJIOBY CBaM.
.8 PacuerHsblii MoMeHT 3anenku M, kH-M, yuuTeiBaeMblii Ipu pacueTe cBail, IMEIOLIUX KECTKYIO 3aJI€IIKy B
POCTBEPK, 00eCTIeUNBAIOIINI HEBO3ZMOXHOCTh TIOBOPOTA TOJIOBEI CBaH, CIIEIYET ONPENeIsTh Mo (hopMyie

2

EI (H.23)
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IIpn »TOM 3HaK «MHHYC» O3HAYaeT, YTO MPU TFOPU3OHTAILHOW cuje H, HampaBJEHHOW clieBa HANpaBoO, Ha
rOJIOBY CBau CO CTOPOHBI 33JIEJIKH MepeaeTcss MOMEHT, HAallPaBJICHHbIN POTUB YaCOBOW CTPEJKH.

Tabnuma /1.3
[IpuBenennas
roty6una Koaddunuentsr
PACIIONIOKECHHS
CCHCHIA CBa B A, B, o D, Ay B, C, D, A, B, C, D,
rpyHre Z
0 1 0 0 0 0 0 1 0 0 0 0 1
0,1 1 0,1 0,005 | 0 0 0 1 0,1 -0,005 0 0 1
0,2 1 0,2 0,02 (0,001] -0,001 0 1 0,2 -0,02 | -0,003 0 1
0,3 1 0,3 0,045 10,005| -0,005 | -0,001 1 0,3 -0,045 | -0,009 | -0,001 1
0,4 1 0,4 0,08 (0,011] -0,011 | -0,002 1 0,4 -0,08 | -0,021 | -0,003 1
0,5 1 0,5 0,125 10,021| -0,021 | -0,005 | 0,999 0,5 -0,125 | -0,042 | -0,008 | 0,999
0,6 0,999 0,6 0,18 |0,036] -0,036 | -0,011 | 0,998 0,6 -0,18 | -0,072 | -0,016 | 0,997
0,7 0,999 0,7 0,245 10,057| -0,057 | -0,02 0,996 0,699 | -0,245 | -0,114 | -0,03 0,994
0,8 0,997 | 0,799 | 0,32 [0,085| -0,085 | -0,034 | 0,992 0,799 -0,32 | -0,171 | -0,051 | 0,989
0,9 0,995 | 0,899 | 0,405 |0,121| -0,121 [ -0,055 | 0,985 0,897 | -0,404 | -0,243 | -0,082 0,98
1 0,992 | 0,997 | 0,499 |0,167| -0,167 | -0,083 [ 0,975 0,994 | -0,499 | -0,333 | -0,125 | 0,967
1,1 0,987 | 1,095 | 0,604 [0,222| -0,222 | -0,122 0,96 1,09 -0,603 | -0,443 | -0,183 | 0,946
1,2 0,979 | 1,192 | 0,718 |0,288] -0,287 | -0,173 | 0,938 1,183 | -0,716 | -0,575 | -0,259 | 0,917
1,3 0,969 | 1,287 | 0,841 |0,365| -0,365 | -0,238 | 0,907 1,273 | -0,838 | -0,73 | -0,356 | 0,876
1,4 0,955 | 1,379 | 0,974 |0,456| -0,455 | -0,319 | 0,866 1,358 | -0,967 | -0,91 | -0,479 | 0,821
1,5 0,937 | 1,468 | 1,115 | 0,56 | -0,559 | -0,42 0,811 1,437 | -1,105 | -1,116 | -0,63 0,747
1,6 0913 | 1,553 | 1,264 |0,678| -0,676 | -0,543 | 0,739 1,507 | -1,248 | -1,35 | -0,815 | 0,652
1,7 0,882 | 1,633 | 1,421 |0,812| -0,808 | -0,691 | 0,646 1,566 | -1,396 | -1,613 | -1,036 | 0,529
1,8 0,843 | 1,706 | 1,584 [0,961| -0,956 | -0,867 0,53 1,612 | -1,547 | -1,906 | -1,299 | 0,374
1,9 0,795 1,77 | 1,752 |1,126] -1,118 | -1,074 | 0,385 1,64 -1,699 | -2,227 | -1,608 | 0,181
2 0,735 | 1,823 | 1,924 |1,308] -1,295 | -1,314 | 0,207 1,646 | -1,848 | -2,578 | -1,966 | -0,057
2,2 0,575 | 1,887 | 2,272 | 1,72| -1,693 | -1,906 | -0,271 1,575 | -2,125 | -3,36 | -2,849 | -0,692
2.4 0,347 | 1,874 | 2,609 |2,195| -2,141 | -2,663 | -0,949 1,352 | -2,339 | 4,228 | -3,973 | -1,592
2,6 0,033 | 1,755 | 2,907 |2,724| -2,621 -3,6 -1,877 | 0917 | -2,437 | -5,14 | -5,355 | -2,821
2,8 -0,385 1,49 | 3,128 |(3,288] -3,103 | -4,718 | -3,108 | 0,197 | -2,346 | -6,023 | -6,99 | -4,445
3 -0,928 | 1,037 | 3,225 |3,858] -3,541 -6 -4,688 | -0,891 | -1,969 | -6,765 | -8,84 -6,52
3,5 -2,928 | -1,272 | 2,463 (4,980| -3,919 | -9,544 | -10,34 | -5854 | 1,074 | -6,789 | -13,692 | -13,826
4 -5,853 | -5,941 | -0,927 |4,548| -1,614 | -11,731 | -17,919 | -15,076 | 9,244 | -0,358 | -15,611 | -23,14
NPUJIOKEHUE E
(pexomendyemoe)
PACYET HECYHIEN CITIOCOBHOCTHU MUPAMUIAJBHBIX CBAU C HAKJIOHOM BOKOBBIX
FPAHEI/IiP>0,025

Hecymryto cniocobnocts F ,, kKH, mupaMuianbHbIX ¢Bail ¢ HAKIIOHOM OOKOBBIX I'paHei ip > 0,025 nomyckaercs

ONpeAeysITh KaK CyMMY CHJI PacUeTHBIX CONPOTUBIICHUI I'PyHTa OCHOBaHMSA Ha OOKOBOI IOBEPXHOCTH CBaMl U
OJT €€ HIDKHUM KOHITOM TI0 (hopMyTie

2

F,= iA,- cosaf p;(tga + tge,; + ¢, 1+ i(pZ +n,01,),
i-1 ' ' n, ' (E.1)

rae A ; - IUIomazp OOKOBOI TTOBEpXHOCTH CBaM B MpeJieliax i-ro cJos IPyHTa, MZ;

0. - yroJ KOHyCHOCTH CBau, rpan.;
®pj> C1,; - PACUCTHBIC 3HAUCHNUS yIyla BHYTPEHHETO TPCHUS, IPai., U cuemieHus, klla, i-ro ciost rpyHra;

d - cTOpOHa ceueHHs HHYKHEro KOHIIA CBau, M;
ny, Ny - KOOOUUMCHTHI, 3HAYCHHS KOTOPBIX NPUBE/CHBI B Tabnuue E.1.

ConporuBieHUs IPyHTa IO/ OCTPUEM CBaW p; W Ha ee OOKOBOW moBepxHocTH p';, Klla, ompexernstor mo

¢bopmyne
15
pi=pi= Z (P T €1,0t80; ) — ¢ etge
i — Fi— 2 pi Li Li Li Li?
4po(1=v;)=2py;(2-v,) (E.2)
rae E; - mMozayns nepopmaumu rpyHTa i-ro cnos, Klla, onpesensemplii o pesysbTaraMm MpecCHOMETPUIECKHX
HCHIBLITAaHUH,
v. - ko3dunment Ilyaccona i-ro ciaos rpyHTa, IPUHAMAEMbIi B COOTBETCTBUH ¢ TpeOoBanusmu CHull

1
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2.02.01;
& - KOO HUIMEHT, 3HAaUEHUI KOTOPOTo NMpHBeAeHs! B Tabmmme E.1.
HaBnenue rpynTa p ;, p i klla, onpenensroT no Gpopmynam:

o=y h
0,i 1— v, Li"%> (E3)
Pyi= Po (1 +sin (le.) +epcos @, (E.4)
TAC Yy; - YACIBHBIN BEC IPYHTA i-I'O CIIOS, kH/M> ;
h; - cpenHsisi riyOMHA PACIIOIOKCHHS [-TO CIIOSI IPYHTA, M.
Taoauuma E.1
Vros BHYTPEHHETO TPEHHUSI TPYHTA @ ;, TPaJI.
Koaddpunment L
4 8 12 16 20 24 28 32 36 40
n 0,53 0,48 0,41 0,35 0,30 0,24 0,20 0,15 0,10 0,06
1y 0,94 0,88 0,83 0,78 0,73 0,69 0,65 0,62 0,58 0,54
3 0,06 0,12 0,17 0,22 0,26 0,29 0,32 0,35 0,37 0,39
Mpumeuanue - Jlnd NpOMEKYTOUHBIX 3HAYEHUH yIJIa BHYTPEHHETO TPEHMs O, 3HaueHHs Kod(duuuentoB nj, n, u §
onpeleisoT HHTepHOHHHHeﬁ.

MPUJIOXKEHUE K
(pexomendyemoe)

ONPEJEJEHUE OCAJKA JEHTOUYHBIX CBAWHBIX ®YHJIAMEHTOB

Ocaznxy s, M (CM), IGHTOYHBIX CBalHBIX (P)YHAAMEHTOB C OIHO- M JIBYXPSAAHBIM pacIlOJOKEHHEM CBail Ipu
paccTosHIN MeX 1y cBasMH (3 - 4)d ompenensioT mmo ¢popmyiie

_n(l—vz)
S=TE oK.1)

TZie n - IOTOHHAS HAarpy3Ka Ha cBaiHEI GyHmament, KH/M, ¢ yaeToM Beca pyHAaMeHTa B BHJE MacCHUBa IPYHTA
CO CBasMH, OTPAHUYCHHOIO: CBEPXY - IOBEPXHOCTHIO IUIAHHPOBKH; C OOKOB - BEPTHKAIbHBIMHU
TUTOCKOCTSIMH, TIPOXOJSIIAMH TI0 HApy>XKHBIM TpaHSAM KpaWHUX pSAIOB CBail; CHHU3Y - IUIOCKOCTBIO,
MIPOXOJALIEH yepe3 HUKHUE KOHIIbI CBa;

E, v - 3Hauenus monyns aedopmanuu, klla, u koagdunuenta [lyaccona rpyHTa B mpeneiax CXUMacMOn
TOJIIIY, ONpeAessieMble JJIs YKa3aHHOTO BbINIE (pyHAaMeHTa B COOTBETCTBUHU ¢ TpeOoanusmu CHull
2.02.01;

8¢ - xoa(ddunueHT, npuHUMaeMblii 1o HoMorpamme (cM. pucyHok JK.1) B 3aBUCUMOCTH OT KO3 uIeHTa

[lyaccona v, nmpuBeaenHoi mmpuHsl GpyHaaMenta B = B/h (rne B - mmpuHa QpyHIaMeHTa, IpUHAMaeMas

110 Hapy>KHBIM TPaHAM KpaiHHUX PAIOB CBaif; /s - TIyOMHA MOTPYKEHUs CBail) M IPUBEICHHON TIyOHHEI
cxumaemoit tomm H /h (H, - rirybuHa cxuMaeMOoi TOILIH).

3navyeHus kodpduuuenta 6, OompeedoT 0 HOMOrpamme cieayromum obpasoM. Ha HoMorpamme gepes

TOYKY, COOTBETCTBYIOIIYIO BBHIYMCICHHOMY 3HAYEHHUIO NMPHUBEAECHHOH TITyOHMHBI CXMMAeMOH TOJIIH, MPOBOASAT

MpAMYI0, TApajUIeNIbHYI0 OCH a0cuucc, 70 TepecedeHrs ¢ JIMHUeH NPUBEICHHOW MHMpPHHBI (yHAaMeHTa B u

OIyCKAIOT MEPHeHIUKYIIp A0 JuHUK Kodbduuuenra Ilyaccona rpynTa v. M3 Touku mepeceueHHs HPOBOISAT

JMHUIO, IapajjIelbHyl0 OCH abCIMcC, OO0 MEPecedeHHs: C OChI0 OpPIMHAT, Ha KOTOPOH NpUBEICHBI 3HAYCHUS
ko3 duimenra d,.
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Pucynox ZK.1 - Homorpamma i ONpeAeNIeHus 3HaYEHUM Oy
OPUJIOXEHHUE U
(pexomerndyemoe)

ONPEJAEJEHUE OCAJIKA OJMHOYHOM CBAU C YYETOM MOJIYJISI CABUT A

Pacuer ocaaku OIMHOYHBIX CBai, MPOPE3AOIKUX CIIOM TPyHTa ¢ MoayJeM casura G, Mlla, kospduuuenrom
I[Tyaccona v| ¥ ONMHUpAIOIIUXCS HA TPYHT, pacCMaTpUBAaeMBblil Kak IHMHEHHO-1edopMHUpyeMoe MOTypOCTPaHCTBO,
Xxapakrepuzyemoe mMoxynem casura G, m xoddpunuentom Ilyaccona v,, nomyckaercss Ipou3BoAUTE NpH N <
F /v, v npu yenosuu l/d > 5, G1l/Gpd > 1 (rae [ - ninHa csan, M, d - AMaMeTp WX CTOPOHA IIONEPEYHOrO
CEYeHUs CBaH, M) IO (hopMyIIam:

a) JUIsl OMMHOYHOM cBan 0e3 YITUPEeHUS

N

=P (1)

rae N - BepTUKanbHas Harpyska, nepeaasaeMas Ha cBato, MH;
B - xoaddunment, onpeaensemMslii mo popmyie

B=E+ 1—(B'/a’),
A x (11.2)
specs  B'= 0,17In(k,G1//Gyd) - k03 PuMenT, COOTBETCTBYIOLIMI aGCOTIOTHO KECTKOH cBae (E4 = 0);
a'= 0,17In(k,//d) - TOT K€ KOIPPULMEHT sl Ciryyas OJHOPOJHOTO OCHOBAHHS C XapaKTePUCTHKAMH
Gyuvy;
= EA/ G112 - OTHOCUTEJIbHAs )KECTKOCTh CBaH;

EA - xecTkoCTh CTBOJIa CBau Ha cxkatue, MH;
A - mapameTp, XapaKTepH3yIOIIUH yBETHIEHUE OCAJKH 3a CUET CIKATHA CTBOJIA M ONpPEJIeNsAeMbIi 110

dhopmyne
B 2,12%3/4 .
1+2,12¢%%° (1.3)

1

k,, k, -xosbbuumentsl, onpenensempie 1o popmyie

k,=2,82-3,78v + 2,18 (11.4)
COOTBETCTBEHHO IpH V = (v + V)2 uipu v = vy;
0) [UTA OTMHOYHOI! CBaM C YIINPEHHEM
0,22N NI
§= +—,
Gyd, EA (n.5)

raed, - IMaMeTp YIUMPEHHUs CBaH.
Xapaktepuctuku G| ¥ V| NPHHMMAIOTCS OCPEJHEHHBIMHU JUIs BCEX CJOEB IPYHTa B Ipesenax ITyOHHBI
norpyxeHnus csau, a G, u v, - B npeaenax 10 quamMeTpoB CBau WM YIIMPEHMs (IJI CBaH C yHIMPEHUEM) IIPU
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YCIIOBHH, 4TO IIOJ HWXHMMH KOHLAMH CBaii OTCYTCTBYIOT TIJIMHUCTBIE T'DYHTbI T€Ky4ell KOHCHUCTEHIIHUH,
OpPraHO-MUHEPAIbHbIE U OPraHUYECKUE TPYHTHI.

Kirouessle cioBa: caiiHble (pyHIaMEHTHI, TPOEKTHPOBAHNE, YCTPOICTBO, 3aHUS U COOPYKEHHUS CTPOSIIUECS
U pEKOHCTPYUPYEMBIE
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