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CII 50-102-2003
CBO/JI TPABUJI ITO TPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

MMPOEKTUPOBAHME U YCTPOMCTBO CBAMHBIX ®YHIAMEHTOB
DESIGN AND CONSTRUCTION OF PILE FOUNDATIONS

1 OBJIACTHb IPUMEHEHUA

Hacrosmuit Ceox mpasw (CIT) pacipocTpansieTcst Ha cBaitHbIe (QyHIaMEHTHI BHOBB CTPOSIITUXCSI
U PEKOHCTPYUPYEMBIX 31aHUU U COOPYKECHUM.

CII He pacnpocTpaHseTcss Ha MPOSKTHPOBAHUE U YCTPOMCTBO CBAMHBIX ()YHIAMEHTOB 3AaHUHN U
COOPYKCHHI, BO3BOAMMBIX Ha BEYHOMEP3NIBIX TPYHTaX, CBAHBIX (YHIAMEHTOB MAIIUH C
JMHAMHYECKUMHU Harpy3KaMH, a TaKkKe OMop MOPCKHUX HE(TEIPOMBICIOBBIX U IPYTHX COOPYKEHUI,
BO3BOJIMMBIX Ha KOHTUHEHTAJIBHOM IlIeNb(e npu TIIyOrHe norpykeHust onop 6omuee 35 M.

Cgaitnpie (hyHIAMEHTHI 3IaHHA W COOPYKEHUH, BO3BOAMMBIX B paldOHaX C HAIWYUEM WA
BO3MO>XHOCTBIO Pa3BUTHS ONACHBIX I€0JIOTMYECKUX MTPOLIECCOB (KAPCTOB, OMOJI3HEN U T.11.), CIETYET
MPOEKTUPOBATh C YYETOM JIOMOJHUTENbHBIX TPEOOBaHWN COOTBETCTBYIOIIMX HOPMATUBHBIX
JOKYMEHTOB, YTBEPKIECHHBIX WJIU COIIacoBaHHBIX ['occTpoeM Poccun.

2 HOPMATHUBHBIE CCBIJIKHA

B nacrosimem CBojie mpaBuII IPUBEICHBI CCHUTKU Ha CIIEAYIOIIEe HOPMAaTUBHbBIE JOKYMEHTHI:
CHulI I1-7-81* CTpouTenbCTBO B CEHCMUYECKHUX palioHax

CHull 11-23-81* CranbHble KOHCTPYKLIUU

CHulT 11-25-80 JlepeBsiHHBIE KOHCTPYKITUH




CHull 2.01.07-85* Harpy3ku 1 BO3A€UCTBUS

CHuIT 2.01.09-91 3nanust 1 COOpy>KEHHUs Ha MOpadaThIBAEMBIX TEPPUTOPHUSIX M MPOCATOUHBIX
TpyHTax

CHulI 2.02.01-83* OcHoBaHMs 31TaHUN U COOPYKEHHI

CHull 2.02.03-85 Cgaiinble hyHIaMEHTHI

CHulT 2.03.11-85 3amuTa CTpOUTEIbHBIX KOHCTPYKIIUHA OT KOPPO3UH

CHull 2.05.03-84* MocTsl # TpYObI

CHull 2.06.06-85 IInoTuHbl OETOHHBIE U 5KE1€300€TOHHbIE

CHull 2.06.08-87 beroHHble 1 eae300€TOHHBIE KOHCTPYKIIMH THIPOTEXHUUECKUX COOPYKEHUI

CHulIT 3.01.01-85* Opranuzanus CTpOUTEIHHOTO MPOU3BOICTBA

CHull 3.02.01-87 3emisiHble COOpY>KEHHsI, OCHOBaHHS U (PyHIaMEHTHI

CHulIT 3.03.01-87 Hecymue u orpaxaaroniue KOHCTPYKIIMH

CHull 3.04.01-87 V30A51IMOHHBIE U OTJEIOYHBIE TTOKPBITHS

CHulIT 11-02-96 NUnxeHnepHbIe U3BICKAHUS JIJIS1 CTPOUTENHCTBA. OCHOBHBIC MOJIOKECHHS

CHull 23-01-99* CtpourenbHas KIMMaTOIOTHS

CHulIT 33-01-2003 IN'mapoTtexaudeckue coopyxkenusi. OCHOBHBIE MOJIOKEHUS

CHull 52-01-2003 beToHHBIE U Ke€1€300€TOHHbIE KOHCTPYKIUU. OCHOBHBIE TTOJI0KEHUS

CII 11-102-97 NnrxeHepHO-2KOJIOTHIECKHNE U3BICKAHUS JJISI CTPOUTENIbCTBA

CII 11-104-97 NuxeHepHO-T€0Ae3MUECKUE U3BICKAHUS I CTPOUTEIbCTBA

CII 11-105-97 NnrxeHepHO-T€OIOTHIECKUE U3BICKAHUS JISI CTPOUTENHCTBA

'OCT 5686-94 I'pyHTBI. MeTOABI OJEBBIX UCTIBITAHUN CBasIMU

I'OCT 7473-94 Cmecu GeToHHBIC. TeXHUYECKUE YCIOBHS

I'OCT 9463-88 Jlecomarepuaibl Kpyrible XBOHHBIX TOPOJ. TeXHUYECKUE YCIOBUS

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

I'OCT 12248-96 I'pyntsl. MeToabl 1a00paTOPHOTO ONpPEASNICHUS] XapaKTEPUCTUK MPOUYHOCTH U
nehopMUPYEMOCTH

I'OCT 14098-91 CoenuHeHusi cBapHbIE apMaTypbl U 3aKJIaJHBIX HM3ACIHNA Kene300eTOHHBIX
KOHCTPYKIUM. THUITBI, KOHCTPYKIIUU U pa3Mepbl

I'OCT 18105-86* betonsl. IIpaBuina KOHTPOJIS IPOYHOCTH

I'OCT 19804-91 Csau xene300eToHHbIC. TEeXHUUECKHUE YCIOBUS

'OCT 19804.2-79* Cpau 3a0uBHBIE kKeNe300€TOHHBIE [EJIbHBIE CIUIOMIHBIE KBAJIPATHOTO CEUYCHUS
C IONIEPEYHBIM apMUPOBAHUEM CTBOJIA C HaMpsraeMoil apmaTypoil. KoHcTpyKius u pazmepsl

I'OCT 19804.3-80* Cpau 3a0HMBHBIC >KEJI€300€TOHHBIE KBAaAPAaTHOTO CEUEHHsS C KPYIJIOH
noJsiocTbio. KoHCTpyKIMs 1 pa3Mepbl

'OCT 19804.4-78* CBau 3a0uBHBIE KeJI€300€TOHHBIE KBAAPATHOTO CEYCHUs 0e3 MONEepeyHOro
apMupoBaHust cTBosa. KOHCTpyKIus U pa3mMepsl

T'OCT 19804.5-83 CBau mosbie KPYIJIOTO CEYCHUS U CBaH-000JI0YKH KeNIe300€TOHHBIC 1IeThHBIC
¢ HeHanpsraemoil apmatypoil. KoHcTpykuus u pa3mepsl.

FOCT 19804.6-83 Cpau momible KpYrjoro CEYECHUS M CBaW-00O0JIOYKH IKEJIe300€TOHHBIC
COCTaBHBIE C HEHaMpsAraeMou apmatypoi. KoHCTpyKIus u pazMepbl

I'OCT 19912-2001 T'pyntbl. MeTOABI MOJNEBBIX HCHBITAHUN CTaTUYECKUM M TUHAMUYECKHM
30HMPOBAHUEM

I'OCT 20276-99 I'pynTel. MeToabl TOJEBOrO OIpPENENCHUS XapPaKTEPUCTUK IMPOYHOCTH H
nehopMUPYEMOCTH

I'OCT 20522-96 I'pyHTbl. MeTOABI CTaTHCTUYECKOI 00pabOTKH pe3yabTaTOB UCIIBITAHUMA

I'OCT 25100-95 I'pynTel. Knaccudukarus

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

3 OIPEJAEJIEHUSA

TepMUHBI ¢ COOTBETCTBYIOIIMMU ONPEEICHUSIMH, HUCIONb3yeMble B HacTosAmeM CBojie mpaBu,
MIPUBEJICHBI B IPUIIOKEHUHU A.



HaumeHoBaHMsI TPYHTOB OCHOBAHMM 3/1aHUN M COOPYKE€HUN NPUHATHI B cooTBeTcTBUU ¢ [[OCT

25100.
4 OBIIME ITOJIOKEHU A

4.1 Cgaiinbie GyHIAaMEHTBHI JOJKHBI IPOESKTUPOBATHCS HA OCHOBE M C YUETOM:

a) pe3yJIbTaTOB HH>KEHEPHBIX U3BICKAHUMN IS CTPOUTENIbCTBA;

0) CBEICHHI O CEHCMUYHOCTH palioHA CTPOUTEIHLCTBA;

B) JAHHBIX, XapaKTEPU3YIONINX HA3HAYCHHE, KOHCTPYKTUBHBIC H TEXHOJIOTUIECKHE OCOOCHHOCTH
COOPY>KEHHMSI U YCIOBUS €r0 IKCILTyaTaluu;

T') JeUCTBYIOMUX HA (DYHIaMEHTHI HATPY30K;

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

€) PKOJIOTHYECKUX TPeOOBaHNUH;

&) TEXHUKO-KOHOMHYECKOTO CpPaBHEHHUS BO3MOXKHBIX BapHUaHTOB MPOEKTHBIX PEIIEHUN JUIs
NPUHATHS BapuaHTa, OOECIEYUBAIONIETO HAMOOIee IOJIHOE WCIOIb30BaHUE IMPOYHOCTHBIX H
ne(OpMAIMOHHBIX XapaKTEePUCTUK TPYHTOB U (DU3MKO-MEXAaHMYECKHX CBONCTB MaTepHUajoB
(byHIaMEHTOB.

4.2 Tlpu mNPOEKTUPOBAHWU [IOJDKHBI OBITH TPETYCMOTPEHBI PEIICHUs, O00eCIeUNBaAIOIINE
HAJEKHOCTh, JOJITOBEYHOCTh M SKOHOMHYHOCTH COOPYKCHHI Ha BCEX CTaJUSX CTPOHUTEIHCTBA U
JKCILTyaTaluu.

[Ipu pa3paboTke TPOEKTOB MPOU3BOJCTBA PAbOT W OpraHU3AIMU CTPOUTENIBCTBA JIOJIKHBI
BBITIOJTHATHCS TPeOOBaHUA MO OOECIEYEHHIO HAJEKHOCTH KOHCTPYKIIMII Ha BCeX CTaAusIX HUX
BO3BEJICHUSI.

4.3 Ilpyn mpoeKTHpPOBAHUU CIEAYET YUUTHIBATb MECTHBIC YCJIOBHSI CTPOUTENIBCTBA, a TaKXKe
MMEIOIIUICS OTBIT MPOSKTUPOBAHUS, CTPOUTEIHCTBA U IKCIUTYaTAIlH COOPY>KEHU B aHAJTOTUYHBIX
MHXEHEPHO-TEOJIOTUYECKUX, THPOre0I0rMYeCKUX U SKOJIOTHUYECKHUX YCIOBUSIX. J{JIs1 3TOTO TOJIKHBI
OBITh BBISBIICHBI JIaHHBIE O TMPOM3BOACTBEHHBIX BO3MOXKHOCTSIX CTPOHMTEIHHOW OpTaHU3alluU, €€
napke 000pyJI0BaHMsl, 0KUJAEMBIX KIMMAaTHYECKUX YCIOBUSIX HA BECh MEPUO]] CTPOUTEILCTBA U T.II.

JlaHHBIE O KIMMATHYECKUX YCIOBUSX pallOHa CTPOUTENBCTBA JOJKHBI MPHHUMATHCS B
cootBercTBuM co CHull 23-01.

4.4 PaboThl MO TPOEKTUPOBAHUIO CBAWHBIX (PYHIAMEHTOB CIIEyeT BECTH B COOTBETCTBUU C
TEXHUYECKMM 3a/laHeM Ha MPOCKTUPOBAHHE W HEOOXOJUMBIMU HMCXOJHBIMH TaHHbIMH (4.1).
[Topsimox pa3pabOTKH MPOSKTHON JOKYMEHTAIIMH U3JI0KEH B IPUIIOKEHUH b.

45 [lpu mpoOeKTUPOBAHMM CIEAYET YUUTHIBATh YpPOBEHb OTBETCTBEHHOCTH COOPYXEHHUS B
cootBercTBUU ¢ [OCT 27751: | - noBeiienHsiid, |l - Hopmanbusiid, |11 - noHM>KeHHBIN.

4.6 HMuxeHepHble H3BICKAHMS NJIS CTPOUTENBCTBA, PabOTHI MO MPOEKTUPOBAHUIO CBAWHBIX
(yHIIaMEHTOB U MX YCTPOMNCTBY JOJDKHBI BHITIOTHATHCS OpraHU3alMsIMU, UMEIONUMU JTUIICH3UU Ha
9TH BUJIBI padoT.

4.7 Cpaiinbie (yHIaMEHTHI CJEIyeT MPOEKTHPOBATh HA OCHOBE PE3YJIBTATOB HMHXKEHEPHBIX
M3BICKAaHUH, BBIMIOJHEHHBIX B COOTBETCTBUU ¢ TpeboBanusmu CHull 11-02, CIT 11-102, CIT 11-104,
CIT 11-105 u pa3aena 5 nacrosero CIIL.

BrimonHeHHbIe HHKEHEPHBIE U3BICKAHUS TOJKHBI 00€CIIeYUTh HE TOJIBKO N3YYEHHUE HHKEHEPHO-
r€0JOTMYECKUX YCIOBHI HOBOTO CTPOMTENHCTBA, HO M IMONYYCHHE HEOOXOIUMBIX MAHHBIX IS
MIPOBEPKHU BIMSIHUS YCTPOUCTBA CBAMHBIX ()YH/IaMEHTOB Ha CYIIECTBYIOUINE 3/IaHUS U COOPYKEHUS
U OKPYXAIOMIYI0 Cpedy, a TakkKe IS MPOCKTHUPOBAHUS, B ClIydae HEOOXOIAMMOCTH, YCHIICHHS
OCHOBaHMH M (YHIAMEHTOB CYIIIECTBYIOITUX COOPYKEHUH.

[TpoexkTupoBanue cBaitHBIX (DYHIaMEHTOB 0€3 COOTBETCTBYIOIIETO U JOCTATOYHOTO WHKEHEPHO-
reoJ0ruH4eckoro 000CHOBAHUS HE AOMYCKAeTCs.

4.8 Tlpu uCnONb30BaHUU IJII CTPOUTENIBCTBA BOJIHM3U CYIIECTBYIOIIUX 3AaHUNA U COOPYKCHHIA
3a0MBHBIX WJIM BHOpPOTOTPY)KaeMbIX CBald, a TaKXkKe CBall ¢ KaMy(JeTHOH mATOH, oOpazyeMoi
B3PBIBOM, HEOOXOIMMO TMPOHW3BOAUTH OICHKY BIUSHUS JUHAMHUYECKHX BO3JCHCTBUI Ha
KOHCTPYKLHHU CYIIECTBYIOIIUX 3JaHUM WJIM COOPY)KEHHUH, a TakKe Ha HaxXosdIMecs B HUX
YyBCTBUTEIbHBIE K KOJIEOAHUSIM MAIIUHBI, TPHOOPHI M 000pyI0BaHKE, U B HEOOXOIMMBIX CITydasix




MpelycMaTpuBaTh U3MEPEHUS MapaMeTpoB KoieOaHUN TPYHTa, COOPYXKEHHH, a TakKe MOI3EMHBIX
KOMMYHHKAIUI MPU OMBITHOM MOTPYKEHUH U U3TOTOBJICHUH CBAM.

4.9 B mpoekTax cBaifHbIX ()YHIaMEHTOB HEOOXOIUMO MPEIyCMaTPUBATh MPOBEICHNE HATYPHBIX
n3Mepenuit (MonuTopuHr). CocraB, 00beM U METO/Ibl MOHUTOPHHTA YCTaHABIMBAIOT B 3aBUCHMOCTH
OT YPOBHSI OTBETCTBEHHOCTH COOPY)KEHHUS M CIIO)KHOCTH HHXKCHEPHO-TE€OJOTHUECKUX YCIOBUN
(pa3aen 16).

Hatypubie u3mepenus nedopmanuii ocHOBaHMN U (HYHIaMEHTOB JOJDKHBI MPEIyCMATPUBATHCS
TaK)Xe B clIyyae MPUMEHEHUS! HOBBIX WM HEJOCTATOYHO U3YYEHHBIX KOHCTPYKIIMM COOPYKEHUI UITN
(GyHIIaMEHTOB, a TaKXe B CIy4yae €ClId B 33aJaHUU Ha MPOSKTHUPOBAHHE HMEIOTCS CIEIHAbHBIC
TpeOOBaHUs MO MPOBEICHUIO HATYPHBIX U3MEPEHU.

4.10 Vcnons3yemble MPU yCTPOKUCTBE CBAWHBIX (PYHIAMEHTOB TPYHTHI, MATEPUAIIbI, U3ICIUS U
KOHCTPYKLHHU JTOJIKHBI YAOBJIETBOPATH TPEOOBAHUSAM MPOEKTOB, COOTBETCTBYIOIIUX CTaHIAPTOB U
TEXHUYECKHUX YCIOBHH. 3aMeHa MPeIyCMOTPEHHBIX MPOEKTOM TPYHTOB, MaTEpUAaJOB, U3ACTUN U
KOHCTPYKLHUH, BXOASIINX B COCTAaB BO3BOJAUMOIO COOPYKEHHUS HJIM €r0 OCHOBAHMUS, JOMYyCKaeTcs
TOJIBKO TIO COTJIACOBAHUIO C MMPOCKTHON OpPTaHU3aIMeH U 3aKa3UHKOM.

4.11 Cpaitnpie QpyHIaMEHTBHI, TPEIHA3HAYCHHBIC VIS DKCILTyaTallid B YCIIOBUSX arpecCHBHOM
Cpelbl, CIEeIyeT MPOCKTHUPOBaTh ¢ yueToM Tpeboanuii CHull 2.03.11, a nepeBsSHHBIC KOHCTPYKIIMH
CBallHBIX (PyHIAMEHTOB - TAK)KE C Y4ETOM TpeOOBaHMI IO 3alIMTE UX OT THUECHHS, pa3pylLICHUs U
MOPaXKCHHUS IPEBOTOYIIAMH.

4.12 Tlpu mpoeKTUPOBAHUU M BO3BEACHUHU CBAMHBIX (DYHIAMEHTOB M3 MOHOJIUTHOTO U COOPHOTO
OeroHa WM JKene3o0eToHa cienyer pykoBonctBoBaThess CHull 52-01, CHull 2.03.11 u CHull
3.04.01. a Takxke coOmogaTh TpeOOBaHWUS HOPMATHUBHBIX JIOKYMEHTOB TIO OpTaHU3AINH
CTPOUTENILHOTO TIPOM3BOJCTBA, TEOJE3MUYECKUM paboTaM, TEXHUKE OE30MacCHOCTH, IpaBUIIaM
MoKapHOW 0e30MacHOCTH TMpPHU  MPOU3BOJCTBE CTPOUTEIBHO-MOHTAXHBIX pPabOT M OXpaHe
OKpY>KaroIlEH Cpeibl.

[Ipu mnpousBoaCTBE 3eMIISIHBIX paldOT, YCTPOHMCTBE OCHOBaHHN H (YHIAMEHTOB CIIEYET
BBITIOJIHATh BXOJHOM, ONEPAL[MOHHBIN M MPUEMOYHBIM KOHTPOJb, pykoBoacTBysice CHull 3.01.01.
[Ipuemky cBaitHbIX (DyH/IaMEHTOB CJIEIYET BBINOIHSTH C COCTaBJICHHUEM aKTOB OCBHU/I€TEIHCTBOBAHMUS
CKpBITBIX paboT. Ilpy HEOOXOMUMOCTH B TPOEKTE IOMYCKACTCS YKa3bIBaTh JAPYTUE DIIEMEHTHI,
MOJICKAIUE TPOMEXKYTOUHON NMPUEMKE, C COCTAaBICHHEM aKTOB OCBUIETEIHCTBOBAHUS CKPBITHIX
pa0or.

4,13 Tlpu TPOEKTUPOBAHUU JOJDKHA OBITHh NPEIYCMOTPEHA Cpe3Ka HSKOJOTHUYECKH YHCTOTO
IUIOZIOPO/IHOTO CJIOS TOYBBI JUISL TOCIEAYIOIIETO MCIONB30BaHMUS €€ B LENAX BOCCTAaHOBJICHHUS
(pexynbTUBAlMM) HAPYLMIEHHBIX WJIM MAaJONMPOJYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX 3EMEllb,
03€JICHEHUS PailloHa 3aCTPOMKH U T.II.

4.14 Tlpu cTpOUTENbCTBE HA yYacTKax, I7ie, 0 JaHHBIM HHKEHEPHO-3KOJIOTMUECKUX U3bICKaHUMH,
MMEIOTCS BBIJICJICHUS TIOYBEHHBIX ra30B (paloHa, METaHa, TOPUHA), JOJHKHBI OBITh MPUHSTHI MEPHI 10
M30JSIMM  CONPHUKACAIOMIMXCS €  TPYHTOM  KOHCTPYKLUH, 4YTOOBI  BOCHIPENSATCTBOBATH
MIPOHUKHOBEHHUIO TIOYBEHHOT'O ra3a B COOPYXKEHHE, U JIPYrHe Mephl, CHOCOOCTBYIONINE CHUKECHUIO
€ro KOHIIEHTPAIMH B COOTBETCTBUHU C TPEOOBAHUSIMU CAHUTAPHBIX HOPM.

S TPEBOBAHUSA K TH) KEHEPHO-TEOJIOI'MYECKUM U3BICKAHUAM

5.1 Pe3ynbrarhl MHXEHEPHBIX W3BICKAHUH JOJDKHBI COJEpXaTh JTaHHBIE, HEOOXOIUMBIC IS
BbIOOpa Tuma ¢yHIaMEHTa, B TOM YHWCJIE CBAaHOTO, OMpPEIEICHHS BHIA CBall M WX pPa3MepoB,
pacyeTHOM Harpy3KH, JOIyCKaeMOM Ha CBar0, M IPOBEJICHUS PACUETOB 10 MPEACIIBHBIM COCTOSTHUSIM
C y4eToM MpOrHO3a BO3MOXKHBIX H3MEHEHUH (B TIPOIECCE CTPOUTENHCTBA M OKCILTyaTAIIHH )
WH)KEHEPHO-TEOJIOTHYECKUX, THAPOTEOJIOTHYCCKUX H  DKOJIOTHYECKUX  YCIOBUU  TUIOIIAJKH
CTPOUTENLCTBA, a TAKXKE BUJA U 00beMa MHKEHEPHBIX MEPOTIPUSATHH TI0 €€ OCBOCHHIO.

5.2 B TeXHWYECKOM 3a/IaHiH, TIOMUMO OOIINX CBEJIECHU, HEOOXOAMMO yKa3aTh MpeArnoaracMbie
TUI CBaiHOTO (DyHIIAMEHTa, UTMHY CBall M Harpy3Ky Ha CBaro.

5.3 U3bickanus aJis1 CBaltHBIX (PYHIAMEHTOB B OOIIIEM CITydae BKIIFOYAIOT CICAYIOMNNA KOMIUIEKC
pabor:




- OypeHue CKBaXHUH ¢ 0TOOpOoM 00pa3IoB U OMUCAHUEM NPOXOJUMBIX TPYHTOB;

- 1a0opaTOpHbIE UCCIIEAOBAHUS (PU3NKO-MEXAHUUECKUX CBOMCTB I'PYHTOB U MOA3EMHBIX BOJ;

- 30HAMPOBAHUE TPYHTOB - CTATUYECKOE U JMHAMUYECKOE;

- IPECCUOMETPUYECKHUE UCTIBITAHUS TPYHTOB;

- UCTIIBITAHHSI TPYHTOB IITAMIIaMH (CTAaTUYECKHUMHU Harpy3KamH);

- HCIBITAHMSI TPYHTOB 3TAJIOHHBIMU CBAsIMH U (WJIM) UCTIBITAHUS TPYHTOB HATYpPHBIMH CBasIMU;

- OMNBITHbIE PAa0OTBI TO HCCIENOBAHMIO BIMSHUS YCTPOWCTBA CBaWHBIX (PYHIAMEHTOB Ha
OKpY’KaloIlyl0 cpelly, B TOM UYHUCIIE Ha PacloyIOKEHHbIE BOIM3HM COOpYXKEHHs (M0 CHElHaIbHOMY
3aJJaHUIO MTPOEKTHON OpTaHU3aINH).

5.4 OOs3arenbHBIMH BUJaMU PabOT, HE3aBHCHMO OT YPOBHS OTBETCTBEHHOCTH OOBEKTOB
CTPOUTENIbCTBA M THUIIOB CBAaHBIX (YHJAMEHTOB, SBISAIOTCA OypeHHE CKBaXKMH, J1aDOpaTOpHBIE
UCCIIEIOBAaHMsI U CTaTMYECKOe, KOMOMHUPOBAHHOE WM JUHAMUYecKoe 30HaupoBaHue. Ilpu stom
HauOoyiee  MPEANOUYTHUTEIBHBIM  METOJIOM  30HAMPOBAHUS  SIBIAETCS  CTaTHYECKOE WM
KOMOMHUPOBaHHOE, B IPOLECCE KOTOPOro, MOMUMO II0Ka3aTeslel CTaTUYECKOro 30HIUPOBAHMS
IPYHTOB, TMPOU3BOJAT OIpEJEIIEHHE UX IUIOTHOCTH W BIQKHOCTU C TOMOIIBIO PAaTUOAKTUBHOTO
kaportaxka (COCT 19912).

5.5 Jlnst o6bektoB | u Il ypoBHE#l OTBETCTBEHHOCTH yKa3zaHHBIE B 5.4 pabOThl HEOOXOAUMO
JIOTIONTHATH UCIIBITAaHUSIMU TPYHTOB npeccuomerpamu U mrammamu (COCT 20276), sTaJOHHBIMHA U
HatypHbiMu cBasiMu (TOCT 5686) B cOOTBETCTBHM C peKOMEHAanusIMU npuioxeHus B. [Ipu stom
HEOOXOAMMO YUYHUTHIBAaTh KATETOPUU CIIOKHOCTH TPYHTOBBIX YCIOBHUH, YCTaHaBIMBAEcMble B
3aBUCUMOCTH OT OAHOPOJHOCTU TPYHTOB IO YCJIOBHSM 3aJIeTaHHsI U CBOWCTBAM (CM. MPHIIOKEHHE
B).

5.6 Ilpu npuMeHEeHUN KOHCTPYKLUH U3 OypOo3aBUHUMBAEMBIX CBail (10 CHeMaTbHOMY 33aHHUIO
IIPOEKTHOM OpPraHU3alliM) B COCTAaB pabOT ClIEAYeT BKIKOYATh ONBITHBIE MOTPYKEHUS CBail C LEJIBIO
YTOUHEHUS HA3HAYCHHBIX IPH MPOSKTUPOBAHUU pa3MEPOB CIUPATIHHOH HABUBKM M pEeXUMa
MOTPY>KEHUS, a TAK)KE HATYPHBIE UCTIBITAHUS ATUX CBAall CTATUYECKUMH Harpy3KaMH.

[Tpu npuMeHEeHNH KOMOMHUPOBAHHBIX CBANHO-TUTUTHBIX ()YHIAMEHTOB B COCTaB PadOT CleayeT
BKJIIOYATh UCMBITAHUS TPYHTOB IITaMIIAMU U HATYPHBIMU CBAsIMH.

5.7 Ecnu mo mpoekTy nepegaBaeéMble Ha CBaW TOPU3OHTAIbHBIE HAarpy3KH IpeBbIIAlOT 5 %
BEPTUKAJBHBIX, TO JOJUKHBl MPOBOAUTHCA MCIBITAHUS TIPYHTOB CBasMH Ha TOPU3OHTANIbHBIC
Harpy3KH.

IIpu nepenade Ha cBau BBIAEPIUBAIOLIMX WM 3HAKOIIEPEMEHHBIX HAarpy3ok HEOOXOIUMOCTb
MIPOBE/ICHUS OMBITHBIX pabOT JOJKHA OMPEEIATHCS B KaXKI0M KOHKPETHOM Ciydae.

5.8 Hecymryto cnocoOHOCTB CBail MO pe3yjbTaTaM IOJIEBBIX HCIBITAHWA TPYHTOB HATYPHOU U
STAJIOHHOW CBae W CTAaTUYECKUM 30HIUPOBAHHEM CIIEAYET OINpEACSATh B COOTBETCTBUU C
nozapazaenom 7.3.

5.9 HcnblTanus TpyHTOB CBasMH, IITaMIIaMH U MPECCHOMETPAMHU MPOBOMST, KaK MPaBHIIO, HA
ONBITHBIX YyYacTKax, BBIOMPAaEMbIX 10 pe3ylbTaTaM OypeHHs CKBAKUH M 30HIUPOBAHUA U
pacrioyiaraéMbIX B MecTaxX, HauOosee XapaKTEepHBIX 10 TPYHTOBBIM YCJIOBHSAM, B 30HAaX HauOoiee
3arpy’KeHHbIX (YHIAMEHTOB, a TAKXKE B MECTAaX, I'71€ BO3MOXKHOCTb ITOIPYKEHMS CBal 110 TPYHTOBBIM
YCIIOBHSIM BBI3bIBAET COMHEHHE.

VcnblTaHusd TPYHTOB CTAaTUYECKMMHU Harpy3kaMH LenecooOpa3HO IPOBOJAUTH B OCHOBHOM
BUHTOBBIMH LITAMIIAMH ILIOMAIBI0 600 cM? B CKBaXKHHAX C LENBIO MOMydYeHHs MO eopMaIun
U YTOYHEHHUS HJs UCCIEAYeMOM IUIOMAAKH HEepeXOAHbIX KOI()(UIMEHTOB B PEKOMEHAYEMbIX
JCUCTBYIOIIUMH HOPMATUBHBIMHU JIOKYMEHTaMHM 3aBUCHUMOCTSIX ISl OINpPENENCHUS MOy
nedopMauy rpyHTOB 110 JaHHBIM 30HIUPOBaHUS U IPECCUOMETPUUECKUX UCTIBITAHUH.

5.10 O6pem u3bIcKaHU 17151 CBaHBIX (DyHIAMEHTOB PEKOMEHYETCsl Ha3HaYaTh B COOTBETCTBUU
¢ nIpuiokeHneM [' B 3aBUCUMOCTH OT YPOBHSI OTBETCTBEHHOCTH OOBEKTa CTPOUTENBCTBA U KATETOPUU
CJIO’KHOCTHU TPYHTOBBIX YCIIOBHUH.

IIpy M3ydyeHuUM pa3HOBUAHOCTEH TIPYHTOB, BCTPEUAIOIIMXCS Ha IUIOLIAJKE CTPOUTEILCTBA B
npejenax ucciaeryeMoi riyorHbl, 0co00e BHUMAaHUE JJOIKHO OBITh 00paIlleHo Ha HAIMYKeE, TTyOuHy
3ajieraHysl ¥ TOJIIMHY CJIA0bIX IPYHTOB (PBIXJIBIX MECKOB, CIAOBIX IIMHUCTBIX T'PYHTOB, OpraHoO-



MUHEPAIbHBIX U OPraHUYeCKHX TpyHTOB). Hanwuue ykazaHHBIX TPYHTOB BJHSET HA OINpECICHHE
BUJA M JJUHBI CBaid, PACIIOJIOKEHHE CTHIKOB COCTaBHBIX CBai, XapakTep COMNPSKEHUs CBAWHOTO
pOCTBEpKa CO CBasiMHU, BBIOOp TUmHa cBaeOoitHOro obopynoBanusi. HebmarompusiTHble CBOMCTBa
YKa3aHHBIX TPYHTOB HEOOXOIMMO TaK)K€ YYUTHIBATH NMPU HATUYUU AUHAMUYECKUX U CEHCMUYECKUX
BO3JICUCTBUM.

5.11 Pa3mernieHne HHXEHEPHO-TEOJIOTUUECKUX BhIPAOOTOK (CKBAXKUH, TOYCK 30HIUPOBAHUS, MECT
UCTIBITAHUNA TPYHTOB) JOJDKHO MPOM3BOIUTHCA C TaKUM PAacyeTOM, YTOOBI OHHM pacIojliarajiuch B
npenenax KOHTypa MPOeKTUPYEMOTo 3AaHUsI TUOO P OJAMHAKOBBIX TPYHTOBBIX YCIOBUAX HE Jajee
5 M OT Hero, a B clly4asx IPUMEHEHUS CBall B KAYECTBE OIPaKIa0Ile KOHCTPYKIUU KOTJI0OBaHa - Ha
paccTostHUM He 0ojiee 2 M OT UX OCH.

5.12 I'nyOuHa WHXEHEPHO-TEOJIOTUYECKUX BBIPAOOTOK JOJDKHA OBITh HE MEHEE YeM Ha 5 M HUKE
MPOEKTUPYEMOIl TITyOMHBI 3aJI0’)KEHUSI HUKHMX KOHIIOB CBall MPH HMX PSIOBOM PACIONOXKEHUH U
Harpyskax Ha KycT cail 10 3 MH u Ha 10 M HM>Ke - Ipu cBalHBIX NOJsAX pa3mepoMm A0 10x10 M u
pu Harpy3kax Ha KycT 6osnee 3 MH. Ilpu cBaifHbIX momsx pazmepoM 6osee 10x10 M 1 mpuMeHEeHUN
KOMOWHHMPOBAHHBIX CBAaWHO-TUIMTHBIX (YHIAMEHTOB TJIyOMHA BBIPAaOOTOK OJDKHA TIPEBHIIIATH
npearnoiaaraeMoe 3arityojieHHe CBail He MeHee 4eM Ha IIMPUHY CBAHOTO OIS WM IUIUTHI, HO HE
MEHee yeM Ha 15 m.

[Ipy HamM4MM Ha CTPOMTENHHOH IUIOIIAJKE CJIOEB T'PYHTOB CO CHEUM(PUIECKMMU CBOWCTBAMH
(mpoca1ouHbIX, HA0yXaIOUINX, CIa0bIX IIIMHUCTHIX, OpraHO-MUHEPATBHBIX U OPTaHUYECKUX IPYHTOB,
PBIXJIBIX TIECKOB M TEXHOTCHHBIX TPYHTOB) TJIyOMHY BBIPAaOOTOK OIPENENAIOT C YYETOM
HEOOXOIMMOCTH WX TMPOXOJKH Ha BCIO TOJNINY CJOA JUIsl YCTAaHOBJIEHHUS TIyOMHBI 3ajleraHus
MOJICTHJIAIOIIMX MTPOYHBIX TPYHTOB U ONPEACIICHUS UX XapPAKTEPUCTHUK.

5.13 Tlpu u3bICKaHMIX I CBaWHBIX (YHIAMEHTOB JOJOKHBI OBITH OMpenencHbl (Pu3nueckue,
MPOYHOCTHBIE W JAe(OopMaIlOHHBIE XapaKTEPUCTUKU, HEOOXOMUMBIC JUIsI pPacueTOB CBAHBIX
(byHIaMEHTOB IO MPEIEIbHBIM COCTOSTHUSAM (pa3zen 7).

Yucno onpefeneHuil XapaKTEPUCTUK TPYHTOB ISl KaKIOr0 HMHXKEHEPHO-TE€OJIOTHYECKOTO
3JIEMEHTA JIOJDKHO OBITh TOCTATOYHBIM JIJISI UX CTATHCTHYECKOM 00padoTku B cooTBeTcTBUU ¢ [ OCT
20522.

5.14 Jlns meckoB, YYUTHIBas 3aTPYJHEHUS C OTOOPOM 0Opa3loB HEHAPYIIEHHON CTPYKTYpHI, B
KayecTBE OCHOBHOT'O METO/a ONpEENeHHs] MX IMJIOTHOCTH W MPOYHOCTHBIX XapaKTEPUCTHK IS
00BEKTOB BCEX YPOBHEH OTBETCTBEHHOCTH CJIEAYET MPelyCMaTpUBaTh 30HAUPOBAHHE - CTATUYECKOE
WIA AUHAMHUYECKOE.

30HIUpPOBaHUE SABIISETCS OCHOBHBIM METOJIOM OIpeAeNeHUsI MOAys Aedopmalii Kak MEeCKOB,
TaK ¥ TJIMHUCTBIX TPYHTOB Ui 00BekTOB ||l ypOBHS OTBETCTBEHHOCTHM M OJHUM M3 METOJIOB
onpezaeneHuss Monayna nedopmanuu (B COUYETAHUU C MPECCHUOMETPUUYECKUMHU U IITaMIIOBBIMU
UCTBITaHUAMU) Ut 00beKTOB | 1 || ypoBHE# OTBETCTBEHHOCTH.

5.15 Ilpu mpuMeHeHUH CBaHBIX (PYHIAMEHTOB JIJIsl YCHJICHHS OCHOBAaHUN PEKOHCTPYUPYEMBIX
3JTaHUI M COOPYKEHHI MPH HH)KEHEPHO-TCOJIOTMYECKUX U3BICKAaHUSX JJOMOTHUTEIBHO JJOKHBI ObITh
BBITIOJTHEHBI pabOThl MO OOCIEIOBAaHUIO OCHOBAaHUN (YHAAMEHTOB U HWHCTPYMEHTAJbHBIC
reo/ie3nyecKie Hab0JCHUS.

Kpome Toro, AomkHO OBITh YCTAaHOBJEHO COOTBETCTBHME HOBBIX MAaTEpUaAlOB H3BICKAHMIA
apXMBHBIM JaHHBIM, €CJIM OHU UMEIOTCS, U COCTABJICHO 3aKIIOYCHHE 00 M3MEHEHUH WH)KEHEPHO-
re0JOrM4eCKUX M THJIPOre0JOTHYECKUX YCIOBUN, BBI3BAHHBIX CTPOUTENBCTBOM U JKCIUTyaTallHen
PEKOHCTPYHPYEMOTO 3/IaHUS UK COOPY>KEHUSI.

II pumMcecyYyaHuce - O6CJ'I€L[OBaHI/Ie TCXHHUYCCKOI'0O COCTOSHUA KOHC’I‘pyKHI/Iﬁ (byH[[aMeHTOB " 3JaHuA OOJIKHO
BBIINTOJHATHCA 110 3a/ITaHUIO 3aKa34uKa CHeHHaHHSI/IpOBaHHOﬁ opranmauneﬁ.

5.16 IlpoBenenuro oOcae10BaHMs OCHOBAHHH ()YH/IaMEHTOB JIOJDKHBI TIPEIIIIECTBOBATD:

- BU3yaJlbHas OIICHKA COCTOSIHMS BEpXHEW KOHCTPYKIUH 3/1aHUs, B TOM 4YHUCIe (QHUKcalus
MMEIOIIHMXCS TPEIINH, UX pa3Mepa U XapaKkTepa, yCTAHOBKA MAsKOB Ha TPEIUHBI;

= BBISIBJICHHUC pen(HMa 3KCHHyaTaHI/II/I 34aHUA C LCIIBIO YCTaHOB.HeHI/IH (baKTOpOB, OTpI/II_IaTe.HBHO
JEWCTBYIOIIMX Ha OCHOBAHUE;

- YCTaHOB.HeHI/IG HaJINn4uA IIOA3C€EMHBIX KOMMyHI/IKaI_[I/Iﬁ nu I[peHa)KHBIX CHUCTEM U UX COCTOSAHHA,



- O3HAaKOMJICHHE C AapXHMBHBIMH MaTepHalaMH WH)KEHEPHO-TEOJIOTMYECKUX H3BICKAaHUH,
MMEIOLIUMHUCS Ha MJIOLIAIKE PEKOHCTPYKIUH.

IIpoBeneHue reofe3ndecKol CbEMKH IOJIOKEHNS KOHCTPYKIMM PEKOHCTPYHUPYEMOIrO 3/1aHUS U
IIOKOJIEH HEoOXOAMMO JiIi YCTAHOBJICHHS HEPAaBHOMEPHBIX OCaJ0K (KpEHOB, IPOTHOOB,
OTHOCHUTEIIBHBIX CMEIIECHUI).

[Ipu oOcrnenoBaHUM PEKOHCTPYHPYEMBIX 3[JaHUM ClIEJyeT TaKKe YYUTBIBATH COCTOSHUE
OKpY’KaroIlel TEPPUTOPUH U OJTH3KO PACIONOKEHHBIX 3/TaHUH.

5.17 Ob6cnenoBanrne OCHOBaHWUW (PYHIAMEHTOB W COCTOSHHS (DYHAAMEHTHBIX KOHCTPYKIIUA
MIPOU3BOJAT MYTEM MPOXOJKU HIYp(HOB C OTOOPOM MOHOJIHMTOB T'PYHTOB HEMOCPEICTBEHHO H3-TI0
MOAOIBE (PYHIAMEHTOB W CTeHOK mypda. ['mybmna mrypdoB momkHa ObiTh Ha 0,5-1 M HuKE
MOJIOIIBEI BCKpBIBaeMoro ¢yHaamenta. Hwuke rimyOuHBl IIypOB HMHKEHEPHO-TEOJOTHUECKOE
CTpOEHHE, THUJIPOreOJOTHUYECKHE YCIOBUS M CBOICTBA TI'PYHTOB JOJDKHBI OBITh HCCIIEIOBaHbBI
OypeHueM U 30HIUPOBAHUEM, IPU 3TOM OYPOBBIE CKBR)KUHBI M TOUKH 30HIUPOBAHMS PA3MELIAIOT MO
MEePUMETPY 3/1aHUS WIH COOPYKEHUS Ha PACCTOSHUU OT HUX He Oosee 5 M.

5.18 Ilpu ycuneHHMM OCHOBaHMH DPEKOHCTPYUPYEMBIX 3JaHUM W COOPYXEHHUH IOIBOJKOM
3a0MBHBIX, BJIABIIMBACMBIX, OYpPOHAOMBHBIX WM OYpO-MHBEKIIMOHHBIX CBail TIyOMHA OypeHHs U
30HJMPOBAHUS J0JKHA IPUHUMATHCS MO yKa3zaHusaM 5.12.

5.19 TexHuueckuii OT4ET MO pe3yJibTaTaM HHKEHEPHO-TEOJOTUYECKUX H3bICKaHUM IS
MIPOEKTUPOBAHUS CBaHBIX (PYHIaMEHTOB JJOJDKEH COCTaBIAThCS B cooTBeTcTBUM co CHull 11-02
CIT 11-105.

Bce xapakTepHCTUKHM IPYHTOB JOJKHBI IPUBOJUTHCS B OTYETE C YUETOM IPOrHO3a BO3MOXKHBIX
M3MEHEHUH (B IpOIEcCe CTPOUTENHCTBA M IKCIUTyaTalluU 3[1aHUS1) MHXKEHEPHO-T€OJIOTUYECKUX U
TUIPOTe0JIOTUYECKUX YCIOBUH TUIOIIAIKH.

[Ipu HaNM4YMKM HATYPHBIX UCIIBITAHUNA CBAll CTATUYECKOW MJIM TMHAMUYECKON HArpy3KOu JTOJKHBI
MIPUBOJIUTHCS UX PE3YIbTATHI.

[Ipy HamuyuM Ha IJIOIAJAKE MOJ3EMHBIX BOJ C arpecCHUBHBIMU CBONCTBAMH HEOOXOIMMO
IIPUBOJUTH PEKOMEHAALIMH 110 aHTUKOPPO3UNHOM 3alUTE CBAK.

B cinydasx BbIABIEHHS Ha IUIOHIAJIKE CTPOUTENHCTBA MPOCIOEB WM TOJMIM CHEU(PUIECKUX
IPYHTOB M OIACHBIX T'€OJIOTHUECKUX IPOLECCOB (KapcTOBO-CY((HO3MOHHBIX, OMOIZHEBBIX U JP.)
He00X0IMMO MPUBECTH JIaHHBIE 00 WX PACHPOCTPAHEHUU U UHTEHCUBHOCTH MPOSIBIICHUS.

5.20 Ilpum MHXEHEPHO-TEOJOTHYECKUX H3BICKAHHMSX M HCCIEIOBAHUSAX CBOWCTB TPYHTOB IS
MPOEKTUPOBAHMUSI U YCTPOHMCTBA CBalHBIX (YHAAMEHTOB HEOOXOAMMO TaKXKe YUUTHIBAThH
JOTIOJTHUTENbHBIE TPeOOBaHUs, U3JI0KEHHBIE B pa3aenax 9 - 14 nacrosmero CII.

6 BUJbI CBAI

6.1 1o crocoOy 3army0OaeHust B TPYHT pa3iHyaloT CIeIyIOIUe BUIbI CBail:

a) 3a0uBHBIC (BAABIMBAEMBIC) )KEJIe300€TOHHBIE, ICPEBSIHHBIC U CTAJIbHBIC, TOTPY)KaEMbI€ B TPYHT
06e3 ero BBIEMKM WJIM B JUJAEPHBIC CKBAXHMHBI C IMOMOILNBIO MOJIOTOB, BHOpOMOrpyXaresei,
BUOPOB/IaBIMBAIOIIMX, BUOPOYIApHBIX U BIABJIMBAIOLIMX YCTPOMCTB, a TAaKXKE XKeJIe300€TOHHBIE
cBan-00o0uku auamerpom 110 0,8 M, 3ariyOisiemble BUOpONOTpYXaTeinsiMu O€3 BBIEMKH WIIH C
YaCTUYHOU BBIEMKOM I'PYHTA U HE 3arOJHseMble OETOHHON CMECHIO;

0) cBan-000JI0YKH 7KeIe300€TOHHBIE, 3arTy0isieMble BUOPOIIOTpY>KaTeNsIMHU C BBIEMKOM TPYHTa U
3aI10JIHSAEMbIE YaCTUYHO WJIU TOJHOCTHIO OETOHHOH CMEChIO;

B) HaOMBHBIE OCTOHHBIE U KEJIe300€TOHHBIE, YCTPAauBaeMbIe B TPYHTE MTyTEM YKIJIQJAKH OETOHHOM
CMECHU B CKBaXKMHbI, 00pPa30BaHHBIE B PE3YJIbTATe IPUHYIUTEIBHOIO OT)KAaTHs (BBITECHEHUS ) TPYHTA;

r) OypoBbIe >XKelIe300€TOHHBIE, yCTpauBaeMble B TPYHTE IIyT€M 3alOJHEHUS NPOOYpEHHBIX
CKBaXMH OETOHHOM CMEChIO MJIM YCTAHOBKHU B HUX JK€JI€300€TOHHBIX 3JIEMEHTOB;

1) BUHTOBBIE;

¢) Oypo3aBHHYNBaEMEIE.

6.2 Ilo ycnoBusIM B3aMMOJAEUCTBUS C TPYHTOM CBau CJIEAYyeT MOJAPA3JEeNiATh HAa CBAaU-CTOWKH H
BUCSTYHE.

K cBasimM-cToiikaM ciielyeT OTHOCUThH CBau BCEX BUIOB, ONMUPAIOLIMECS HAa CKaJbHBIC TPYHTHI, a



3a0MBHBIE CBaW, KPOME TOTO, - HA MaJIOC)KUMAaEMbIe TPYHTHI.

Cuiibl CONPOTUBIIEHUS TPYHTOB, 32 HCKJIIOUEHUEM OTPULIATENIbHBIX (HETaTUBHBIX) CUJI TPEHNUS, Ha
OOKOBOI MMOBEPXHOCTH CBAal-CTOEK B pacyeTax MX Hecyllel cnocoOHOCTH MO TPYHTY OCHOBaHMS Ha
CKMMAIOIIYIO HArpy3Ky HE JOJDKHBI yYUTBIBATHCA.

K BucsuMM cBasM cieyeT OTHOCUTh CBau BCEX BHUJIOB, ONMPAIOLIMECS HA CKUMAEMBbIE IPYHTHI U
Nepeaaolue Harpy3Ky Ha TPYHTbl OCHOBAaHUSI OOKOBOM MOBEPXHOCTHIO M HUKHHUM KOHIIOM.

IIpumeuanue - K MagoCcKHMaeMbIM TPYHTaAM OTHOCSATCS KPYITHOOOJIOMOYHBIC TPYHTBI C II€CYAHBIM
3aMOJHUTEIIEM CPEIHEH IUIOTHOCTH U IJIOTHBIM, & TAK)KE TIMHBI TBEPA0H KOHCHCTCHIIUU B BOJOHACHIIIIEHHOM COCTOSIHHN
¢ MoxayneM aedopmarm E > 50 MITa.

6.3 3abuBHBIC JKeJI€300€TOHHBIE CBal pa3MEpOM MOMEPEeYHoro ceueHus a0 0,8 M BKIIOUUTEIHEHO
U CBau-000JI0YKHU 1uameTpoM 1 M u Gosiee cienyeT noapa3aensiTh:

a) mo cnoco0y apMHpOBaHMS - Ha CBal W CBaU-O0OJIOUKH C HEHAIpPSraeMoil MpPOAOJIbHOM
apMaTypoH ¢ ONepeyHbIM apMUPOBAHUEM U HA IIPEJIBAPUTEIIBHO HANPSKEHHBIE CO CTEPKHEBOM MIIN
IIPOBOJIOYHOM MPOIOJIBHON apMaTypoi (M3 BBICOKOIIPOYHOW IPOBOJIOKM M apMATypPHBIX KaHATOB) C
MONIEPEYHBIM APMHUPOBAHUEM U O€3 HETO;

0) mo Qopme MONEpeyHOro CEYeHUs - Ha CBaM KBaJpaTHBIC, MPSIMOYTOJbHbIE, TABPOBOIO H
JIBYTaBPOBOT'O CE€UYEHUI, KBaJIpaTHBIE C KPYIJIOH MOJIOCTHIO, IOJIbIE KPYTJIOIO CEUSHMS,;

B) 10 (OopMe MPOAOJIBHOTO CEUYEHUS - Ha MPU3MATHUYECKHE, IIMIINHAPHYECKUE U C HAKIIOHHBIMU
OOKOBBIMH TpaHsIMHU (THpaMUAAIbHBIC, TPAMCIeHAAIbHBIE, POMOOBUIHBIC);

I') 10 KOHCTPYKTUBHBIM OCOOEHHOCTSIM - Ha CBaW LIEJbHBIC U COCTaBHBIE (M3 OTJCIBHBIX CEKLIUN);

1) IO KOHCTPYKIIMM HUKHETO KOHIIA - Ha CBau C 3a0CTPEHHBIM WJIM IUIOCKUM HUKHUM KOHIIOM, C
IUIOCKUM WM OOBEMHBIM YIHIMpeHHEeM (OyJIaBOBHUIHBIE) M Ha IOJIbIE CBaM C 3aKPBITHIM WM
OTKPBITBIM HM)KHUM KOHIIOM WJIM C KaMy(UIETHOH IATOH.

[Ipumeuanue - CBam 3a0uBHBIE C KaMy(JIETHOH IMATON yCTpawBarOT MyTeM 3a0MBKH IMOJIBIX CBAa KPYTJIOTO
CEUEHHUS C 3aKPBITHIM CTAIbHBIM ITOJIBIM HAKOHEYHUKOM C TOCJCAYIOIINM 3al0JIHEHUEM TIOJIOCTH CBau U HAKOHEYHHKA
OETOHHOI CMECBIO U YCTPOHCTBOM C ITIOMOIIIBIO B3pbIBA KaMy(JICTHO MATHI B TIpeiesiaX HAKOHEYHHKA. B poekTax Takux
cBail ciuenyeT npeyCMaTpUBaTh YKa3aHUs O COONIOICHUU TIPaBUIT IPOU3BOJICTBA OYPOB3PBIBHBIX Pa0OT.

6.4 HaOGuBHBIE CBau 1O CIIOCO0Y YCTPOWCTBA MOAPA3SIIOT Ha:

a) HaOWBHBIC, YCTPaWBaeMbIE ITyTeM MOTPYKEHUSI MHBEHTAPHBIX TPYO, HIDKHUN KOHEI KOTOPBIX
3aKpPBIT OCTABJISIEMbIM B TPYHTE OalliMakoM WM OETOHHOM MPOOKOH, C MOCIEAYIOIIUM U3BIICYEHUEM
3THX TPYO MO Mepe 3ar0JIHEHUS CKBa)KUH OETOHHON CMECHIO;

0) HaOMBHBIC BUOPOIITAMIIOBAHHBIE, yCTPAUBAEMbIC B TPOOUTHIX CKBAKUHAX ITYTEM 3arOJTHEHUS
CKBa)XMH KE€CTKOM OETOHHON CMEChIO, YIUIOTHSIEMOM BUOPOIITAMIIOM B BHJIE TPYOBI C 320CTPEHHBIM
HIKHUM KOHIIOM M 3aKpeIJIEHHBIM Ha Heil BUOpOIorpy KaTeneM;

B) HAOMBHBIC B BBIIITAMIIOBAHHOM JIOKE, YCTPAauBaeMbIC ITyTEM BBIIITAMIIOBKU B TPYHTE CKBaYKUH
MUPaMUIATFHON WM KOHYCHOUM (hOPMBI C TIOCTISAYIOIINM 3all0THEHUEM WX O€TOHHOM CMECHIO.

6.5 BypoBsie cBau 110 crioco0y yCTpoicTBa MOAPA3CIAIOT Ha:

a) OypoHaOMBHBIE CIUIONIHOTO CEUYCHHS C YIIUPEHUSIMH U 0€3 HUX, OCTOHUPYEMbIC B CKBOKHHAX,
MpoOypPEeHHBIX B TJIMHUCTBIX TPYHTaX BHIIIE YPOBHS IMOA3EMHBIX BOJ 0€3 KpEIUIeHUS CTEHOK
CKBa)KMH, @ B JIIOOBIX IPyHTaX HUXKE YPOBHS MOJ3EMHBIX BOJ| - C 3aKPEIICHUEM CTEHOK CKBaXKMH
TJIMHUCTBIM PACTBOPOM WJIM MHBEHTAPHBIMU U3BIIEKAEMBIMH 00CaTHBIMH TPYOaMUu;

0) OypoHaOHMBHBIE TTOJIBIE KPYTJIOTO CEYCHUS, YCTPAUBAEMBbIE C TPUMEHEHUEM MHOTOCEKIITHOHHOTO
BUOpOCEPICUHHKA;

B) OypoHaOMBHBIE C YIUIOTHEHHBIM 3a00€M, YCTpamBaeMbIM ITyTEM BTPaMOOBBIBAHUS B 3a00it
CKBa)XUHBI II€OH;

r) OypoHaOuBHBIE ¢ KaMyQJETHOW TATOW, YyCTpawMBaeMble IIyTeM OYpeHUsS CKBaXHH C
MOCTIEeTYIOIUM 00pa30BaHUEM YIIIMPEHHS B3PHIBOM M 3aII0JIHEHHEM CKBaXMH OETOHHOM CMECHIO;

n) OypouHbeKIIMOHHBIE AuameTpoM 0,15 - 0,25 M, ycTpanBaeMble B TPOOYPEHHBIX CKBaKHHAX
MyTeM HarHeTaHus (MHBEKIIMH) B HUX MEIKO3EPHUCTON OETOHHON CMECH WITU IIEMEHTHO-TIECUaHOTO
pacTBopa, WM OYypOMHBEKIIMOHHBIE C YIJIOTHEHHEM OKPY)KAIOIIEro TPyHTa IyTeM 00pabOTKH
CKBYKMHBI 110 pa3psIHO-UMIYIbCHON TexHooruu (csau PUT);

€) OypOMHBEKIIMOHHBIE, YyCTPauBaeMbl€ MOJBIM HTHEKOM:



) CBaM-CTOJIOBI, yCTpanuBaeMbIe MyTeM OypeHHUs: CKBaXKHH C YIIUPEHUEM WA 0€3 Hero, yKIIaaKu
B HHX OMOHOJIMYHMBAIONIETO I[EMEHTHO-TIECYAHOTO pAacTBOpa M OIYCKaHHUS B CKBaKUHBI
MWIMHIPUYECKUX WM TMPU3MATUYECKUX DIEMEHTOB CIUIOIIHOTO CEUEHHUS CO CTOPOHAMHU WIIH
nuamerpom 0,8 M u Gotee;

3) OypOOITyCKHBIE CBaW C Kamy(hIETHOW MATOH, OTIUYAIOIIUEcs OT OypOHAOWBHBIX CBall ¢
Kamy(JIeTHOM MATOM (CM. TIOAMMYHKT «T») TEM, YTO TIOCIIe 00pa30BaHUs U 3aIOTHEHUS KaMy(JIeTHOTO
VIIUPEHUS B CKBAXUHY OIYCKAIOT JKEJIE300€TOHHYIO CBAIO.

IIpumeuanus

1 OOGcanuble TpyOBbI JIONMyCKaeTcss OCTaBIISATH B TIPYHTE TOJBKO B CIy4asX, KOIrJa HCKIIOYeHa BO3MOXHOCTh
NPUMEHEHHUS IPYTUX PElleHUH KOHCTPYKIMHU (YHIaMEHTOB (IIpH YCTPOHCTBE OypOHAOMBHBIX CBail B IUIacTax IPyHTOB
CO CKOPOCTBIO (PMIIBTPAIIMOHHOTO NOoTOKa Oosee 200 M/CyT, npu MpUMeHEeHHH OypOHaOMBHBIX CBail JUIsl 3aKpeIUICHUS
JIEHCTBYIOIINX OTMOJI3HEBBIX CKIIOHOB M B IPYTMX 0OOCHOBAaHHBIX CIy4asx).

2 Ilpu ycrpoiicTBe OypoHaOMBHBIX CBail B BOJAOHACHIIIEHHBIX TIIMHUCTBIX IPYHTAX JUIS KPEIICHHUS CTEHOK CKBAYKHH
JIOITYCKAETCs HCIIOJIb30BATh H30BITOYHOE aBICHHUE BOMBI.

6.6 Homenknarypa 3a0uMBHBIX Kelne300€TOHHBIX U OypoHaOMBHBIX CBail IpHBelIcHa B
npuJtoxeHuu [

6.7 XKenezoberoHHble U OETOHHBIEC CBaH CIEAYET MPOSKTHPOBATH U3 TSHKEIOT0 OETOHA.

Jlyist 3a0MBHBIX JKeNIe300€TOHHBIX CBail ¢ HEHAIPATAEMOW MPOJOJLHON apMaTypou, Ha KOTOPhIE
OTCYTCTBYIOT TOCY/IapCTBEHHBIEC CTAHIAPTHI, a TAKXKE U1 HAOMBHBIX M OYpOBBIX CBail HEOOXOIUMO
MpeayCcMaTpruBaTh OCTOH Kjlacca He Hrke B15, 1i1s 3a0MBHBIX jkelle300€TOHHBIX CBall ¢ HaMpsraeMoin
apMarypoil - He Hke B22,5.

6.8 JKene3o0eToHHBIE POCTBEPKH CBAWHBIX (DYHAAMEHTOB CIIEIYET MPOCKTUPOBATH U3 TIKEIOTO
OeToHa Kjlacca He HUXKe: Il MOHOJUTHBIX - B15, st cOopubix - B20.

Jli1s1 oniop MOCTOB KJ1acc O€TOHA CBall U CBalfHBIX POCTBEPKOB CJIEyeT Ha3HAYaTh B COOTBETCTBUU
¢ TpeboBanmsimu CHull 2.05.03, mis ruaporexHudeckux coopyxenuit - CHull 2.06.06 u CHull
2.06.08.

6.9 beron a5 3aMOHOJIMYMBAHUS KeNe300€TOHHBIX KOJIOHH B CTaKaHaX CBalfHBIX POCTBEPKOB, a
TaKXKe€ OrOJIOBKOB CBail Ipu COOPHBIX JIGHTOUHBIX POCTBEpKaxX CledyeT NpeaycMaTpuBaTh B
cootBeTcTBUM ¢ TpeboBanusmu CHull 52-01, Ho He Hmke Kinacca B15.

Hp MMCYaHHUC - I[J'IS[ OIIOPp MOCTOB U T'HAPOTCXHUYCCKUX coopy;erI/H‘/i Kiacc 6eToHa JJId 3aMOHOJIMYMUBaHU A
C60pHLIX 3JIEMEHTOB CBalHBIX (byH,HaMeHTOB JOJIDKCH OBITH HA CTYICHb BbIIIEC KJacca Oerona COCINHACMBIX C60pHI)IX
OJICMCHTOB.

6.10. Mapku 6eToHa 110 MOPO30CTOMKOCTH M BOJOHETIPOHUIIAEMOCTH CBall M CBATHBIX POCTBEPKOB
clieyeT Ha3zHadarh, pyKoBOACTBYsch Tpeboanmsimu ['OCT 19804, CHull 52-01, nist MOCTOB U
TUIPOTEXHUYECKUX COOpYyKeHuH - coorBeTcTBeHHO CHuUII 2.05.03 u CHull 2.06.06.

6.11. [lepeBsiHHBIE CBaW JOJKHBI OBITH M3TOTOBJICHBI M3 OPEBEH XBOWHBIX MOPOA (COCHBI, €IH,
JMCTBEHHUIIBI, MUXTHI), cooTBeTcTBYOmMUX TpeboBaHusM ['OCT 9463, nuamerpom 22-34 cMm u
mHOU 6,5 u 8,5 M. EcTecTBeHHass KOHUYHOCTH (cOer) OpeBeH COXpaHseTCs.

Pa3mepsl momepeyHOro ceueHus, NTUHY W KOHCTPYKIMIO TMAKETHBIX CBali MPUHUMAIOT TIO
pe3ynbTaTaM pacyera U B COOTBETCTBUU C OCOOEHHOCTSAMHU MTPOEKTUPYEMOTO O0BEKTA.

7 IPOEKTUPOBAHUE CBAVHBIX ®YHJIAMEHTOB
7.1 OCHOBHBIE YKA3AHUSA 11O PACYETY

7.1.1 Pacuer cBaiiHBIX (YHIAMEHTOB M UX OCHOBAHHH JOJKEH OBITh BBIMOJIHEH B COOTBETCTBHH C
I'OCT 27751 o npenenbHbIM COCTOSTHUSIM:

1) nepsoti epynnei:

a) 1O MMPOYHOCTHU MaTepHalia CBail U CBAHBIX POCTBEPKOB;

0) 1o Hecyel crtocoOHOCTH TPyHTa OCHOBAaHUS CBAl;

B) 1O HECYIIEH CMOCOOHOCTH TpPyHTa OCHOBAaHWN CBaHBIX (YHIAMEHTOB, €CJIM Ha HUX
MEepealoTCs 3HAYMTENbHBIE TOPH3OHTANbHBIC HArpy3kd (MOATOPHBIE CTEHBI, (YHIaMEHTBI
paclopHbIX KOHCTPYKIMNA U Jp.), B TOM YHCIIE CEHCMUYECKHE, ECIIU COOPYKEHHE PACIIONOKEHO Ha
OTKOCE WJIM BOJIM3U HETO WITK €CIIM OCHOBAaHUE CIIOKEHO KPYTOIAJAIOIINMHK CIIOSIMH TPYHTA;




2) 6mopoii epynnoi:

a) 1Mo OcaJKaM OCHOBaHUM CBall M CBAMHBIX ()YHIAMEHTOB OT BEPTUKAIBHBIX HATPYy30K;

0) Mo mepeMeIeHusIM cBail (TOPU30HTAIBHBIM U yIJIaM IOBOPOTA I'OJIOBHI CBail) COBMECTHO C
TPYHTOM OCHOBAHMH OT JIEHCTBUS FOPU3OHTAIBHBIX HArPy30K U MOMEHTOB (CM. mojapaszzaen 7.4 u
npunoxenue J1);

B) 10 OOpa30BaHUIO WM UYPE3MEPHOMY PACKPBITHIO TPEIIMH B AJIEMEHTaX KeIe300€TOHHBIX
KOHCTPYKLUH CBaHBIX (P)yHIAMEHTOB.

Pacuer o Hecymiei cnocoOHOCTH, perIaMeHTUPOBAHHBIN MTOAMYHKTOM «BY» JJISI IEPBOM TPYIIIIHI,
JOMyCKAaeTCsl HEe TMPOM3BOJIUTH, €CIM KOHCTPYKTHBHBIMH  MEpOIPHATHAMHU  oOecrieueHa
HEBO3MOXKHOCTh CMEILEHUS POEKTUPYyeMOro (pyHIaMeHTa.

7.1.2 B pacuerax OCHOBaHHI CBaHBIX ()yHIAMEHTOB CJIEIyET YUYUTHIBATH COBMECTHOE JICHCTBHE
CHJIOBBIX (DaKTOPOB M HEOIATONPUSTHBIX BIUSHUN BHEITHEHN Cpe/ibl (HampuMep, BIUSHUE O3 MHbIX
BOJI Ha (pU3HKO-MEXaHMUECKUE CBOMCTBA TPYHTOB U JP.).

CoopyxeHue 1 ero OCHOBaHHUE JI0JKHBI PaCCMaTPUBATHCA COBMECTHO, T.€. OJKHO YUYUTHIBATHCS
B3alMO/JICIICTBUE COOPYKEHUS CO CKUMAEMBIM OCHOBAaHUEM.

PacuetHas cxema cHCTEMBI «COOPYKEHHUE - OCHOBaHHE» WIH «(YyHIaMEHT - OCHOBaHHUE JOJHKHA
BBIOMpPATBCS € Yy4eToM Haubojee CYIIEeCTBEHHBIX (PaKTOPOB, OMPEACISAIOMNX HaMNpsSKEHHOE
COCTOSIHME U JeQopMaly OCHOBaHHS U KOHCTPYKIUH COOpPYKEHHS (CTaTUYECKOM CXEMBI
COOpYKEHHsI, OCOOCHHOCTEH €ro BO3BEJCHMSA, XapaKTepa TIPYHTOBBIX HAIJIACTOBaHMI, CBOMCTB
ITPYHTOB OCHOBAaHHs, BO3MOXHOCTH UX W3MEHEHHUS B IPOLIECCE CTPOUTEIBCTBA M SKCILTyaTal[uu
COOpYXKEHHsI M T.I.). PekoMeHIyeTcst y4WThIBaTh MHPOCTPAHCTBEHHYIO pPadOTy KOHCTPYKIIHM,
reOMETPUUYECKYIO M PU3NYECKYIO HETMHEHHOCTh, aHU30TPOITHOCTb, MJIACTUYECKUE U PEOJIOTHUYECKHE
CBOWCTBAa MAaTEpUalOB M TPYHTOB, pa3BUTHE oOJacTedl IIacTHYecKuX jaedopmMarnuii mox
dbyHIaAMEHTOM.

JlomyckaeTcsl UCIONIb30BaTh BEPOSITHOCTHBIE METO/BI PACU€Ta, YUUTHIBAIOLINE CTATUCTHUECKYIO
HEOJTHOPOJHOCTh OCHOBAHMH, CIyYailHYIO MPUPOY HArPY30K, BO3JCUCTBUIA U CBOMCTB MATEPHAJIOB
KOHCTPYKLIUH.

7.1.3 Harpy3ku u BO3ICWUCTBHS, YYUTHIBAEMbIE B pacyeTax CBalHBIX (YHIAMEHTOB,
KO3 PHUIHUEHTHl HAJSKHOCTH IO HArpy3Ke, a TakKe BO3MOXKHBIC COUETaHHMs Harpy3oK CIenyeT
MPUHUMATh B cOOTBeTCTBUHU ¢ TpeboBanmsimu CHull 2.01.07 ¢ yuerom ykazanuit CHull 2.02.01.

7.1.4 Pacuer cBaif, cBaliHBIX ()YyHOZAMEHTOB M HUX OCHOBAaHMH IO HECYyIIeH CIIOCOOHOCTH
HE0OXOIMMO BBIMOJHATH HA OCHOBHBIE M OCOOBIE COYETaHHs HArpy3ok, mo aedopmanusM - Ha
OCHOBHBIE COYETaHUS.

7.1.5 Harpy3ku, BO3AeHCTBUSI, NX COYETaHUS U KOI(PPUIIMECHTHI HAJCKHOCTH 10 HArpy3Ke Mpu
pacuere CBafHBIX (YHAAMEHTOB MOCTOB M THJIPOTEXHHYECKUX COOPYKEHHUH CleayeT MPUHUMATh
cornacHo TpedoBanusiM CHull 2.05.03 u CHull 2.06.06.

7.1.6 Bce pacdersl cBaif, cBallHBIX ()YHIAMEHTOB M MX OCHOBAaHHMH CIEIyeT BBINOIHATH C
WCIIOJIb30BAHUEM PACUETHBIX 3HAUEHUI XapaKTEPUCTUK MATEPUAIOB U TPYHTOB.

PacuerHble 3HayeHUs XapaKTEPUCTUK MAaTEPUAJIOB CBall M CBAaWHBIX POCTBEPKOB CIIENYET
MIPUHUMATD B COOTBETCTBUU ¢ TpeboBanusmu CHull 52-01, CHwulI 11-23, CHwul1 11-25, CHul12.05.03
u CHulI 2.06.06.

PacueTHble 3HaUE€HMSI XapaKTEPUCTUK TPYHTOB CleayeT ompeAessaTh B coorBeTcTBUU ¢ [OCT
20522, pacuetHble 3HAaUYE€HUS KOA((UIIMEHTOB MOCTENU TPYHTA €z, OKPYKAIOLIETO CBAlO, CIEIYET
MIPUHUMATH B COOTBETCTBUH C IpuiiokeHneM /.

PacueTHbIe CONTPOTHBIICHUS TPYHTA IO HUYKHIUM KOHIIOM cBau R 11 Ha 00KOBOI1 TOBEPXHOCTH CBaH
fi cnemyeT ompenenaTh Mo yka3aHUsAM moapaszena 7.2.

IIpy Hamuuuu pe3yibTaTOB IIOJIEBBIX MCCIEIOBAHUN, IPOBENEHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU TIOZApa3Aena /.3, HECYIIYl0 CIOCOOHOCTh TpPyHTa OCHOBAHHUSI CBaldl CJeayeT
ONpPEAENATh C YYETOM JAaHHBIX CTaTHYECKOIO 30HAMPOBAHMSI TPYHTOB, HCIBITAHUNH TIPYHTOB
STAJOHHBIMU CBAasIMH WJIHM IO JAHHBIM JAMHAMUYECKHUX HCIBITAaHUN cBall. B ciywae mpoBeneHus
UCTIBITAHUN CBAail CTaTUYECKOM HArpy3KOi HECYIIYI0 CIOCOOHOCTh TPYHTA OCHOBAHHUS CBAH CIIEAYET
MPUHUMATD [0 pe3yJibTaTaM 3TUX UCHBITaHUI, YUUTHIBAs peKoMeHaauuu 7.3.




Jlnsi 0OBEKTOB, MO KOTOPHIM HE MPOBOJWINCH MCIBITAaHHS HATYPHBIX CBall CTaTHYECKOM
Harpy3Kol, pEKOMEHAYEeTCS OIpelesATh HECYI[yI0 CHOCOOHOCTh TIPYHTa OCHOBAaHUS CBau
HECKOJIbKUMH U3 BO3MOKHBIX CIIOCOOOB, YKa3aHHBIX B MOJpa3jenax /.2 u 7.3, yUuTbIBask IPU 3TOM
YPOBEHb OTBETCTBEHHOCTH COOPYKEHHUSL.

7.1.7 PacueT no npo4YHOCTH MaTepuaja cBail U CBaillHBIX POCTBEPKOB JOJKEH MPOU3BOAUTHCS B
cootrBercTBUU ¢ TpeboBanusmu CHwull 52-01, CHull [1-23, CHull II-25, nns MOCTOB H
ruaporexHuueckux coopyxennit - CHull 2.05.03 u CHull 2.06.06 ¢ y4eToM AONOJHUTENBHBIX
TpeboBaHuH, N310KeHHBIX B 7.1.6, 7.1.8 u 7.1.9 u B mpmnoxenun /1.

PacueT 31eMeHTOB Kelle300€TOHHBIX KOHCTPYKIUI CBaliHBIX (PyHIaMEHTOB MO 00pa30BaHUIO U
PACKPBITHIO TPEIIMH CIIEAYeT MPOU3BOIUTH B COOTBETCTBUU ¢ TpeboBanmsimu CHull 52-01, nms
MOCTOB M THIPOTEXHUUECKUX COOPYXEHHH - Takxke ¢ yueTtoM TpeboBanuit CHull 2.05.03 u CHull
2.06.06 cOOTBETCTBEHHO.

7.1.8 Ilpu pacuere cBaii Bcex BUIOB IO IPOYHOCTH MaTepuala CBaro CiIeyeT paccCMaTpUBaTh Kak
CTEP>KEHb, JKECTKO 3aIllEMJICHHBIH B TPYHTE B CEYEHUH, PACIIOJIOKEHHOM OT MOOIIBBI POCTBEPKA Ha
paccrosiHuu He MeHee |1, onpenensemom o Gpopmyiie
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I =lg+ % (7.1)

rae lo - qMHA ydacTka cBau OT MOJIOIIBEI BHICOKOTO POCTBEPKA 10 YPOBHS IUIAHUPOBKU TPYHTA, M;
oe - kKodhdumuent nepopmarnun, 1/M, onpeaensiemMslil mo npuioxeHuto /.

Ecnu s 6ypoBbIX cBaif U cBaif-0007104€K, 3aray0JIEHHBIX CKBO3b TOJIIY HECKAJIBHOTO TPYHTA U
3aJIcIaHHBIX B CKAJIbHBIN IPYHT, oTHOIIEHHE (2/0¢) > h, TO ciaemyer npuauMath |1 = lo + h (rae h -
rIIyOWHA MOTPYKEHUS CBaW WJIM CBAU-O0OJOYKH, OTCUUTHIBAEMAs OT €€ HUKHETO KOHIIA JI0 YPOBHS
IUTAHUPOBKU TPYHTA MPHU BHICOKOM POCTBEPKE U IO IMOJAOMIBBI POCTBEPKA MPHU HU3KOM POCTBEPKE,
MOJIONIBA KOTOPOTO OMHUPAETCs WM 3ariyOlieHa B JTUCHEPCHBIE TPYHTHI, 3a HCKIIOYCHHEM
CHUJIbHOC)KMMAEMBIX, M).

I[Ipu pacdyere TO MPOYHOCTH MaTepuana OypO-UHBEKIIMOHHBIX CBail, MPOPE3aAONIUX
CHUJIBHOC)KMMAaeMbIe TPYHTHI ¢ monayineMm nedopmanuu E < 5 MIla, nnuny cBaii mpu pacuere Ha
NPOJIOJIbHBIA U3rub lg B 3aBUCHMOCTH OT AMameTrpa cBaii d ciielyeT IpUHUMATh PaBHOM:

npu E <2 MIla lq = 25d;

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

B cnydae ecnu lg mpeBbImaeT TOIIUHY CIIOS CUIIBHOCKMMAEMOTO TPYHTa Ng, pacueTHYIO ITHHY
CIIeAyeT MPUHUMATh paBHOM 2Ng.

7.1.9 Tlpu pacueTe HAOMBHBIX U OYPOBBIX CBail (KpOME CBal-CTOJOOB U OYpOOMYCKHBIX CBaii) 1O
NPOYHOCTH MaTepHajia pacueTHOE CONPOTHUBICHHE OeToOHa CileayeT NpPUHUMATh C Y4YEeTOM
kod(durmenta yciaouit pabotsl Yeb = 0,85 cormacno ykazanusm CHull 52-01 u koadpdurmenta y'cn,
VUUTHIBAIOIIETO BIUSHHUE CIIOCO0A MPOU3BOICTBA CBAWHBIX PadOT:

a) B TJIMHUCTBIX TPYHTaX, €CJIM BO3MOXKHBI OypeHHE CKBaXUH M OCTOHHpPOBAHUE MX HACyXO 0e€3
KpEIUICHHsI CTEHOK IIPH TMOJIOXKEHUU YPOBHSI MOA3EMHBIX BOJ[ B MEPHO] CTPOUTEIHCTBA HUKE TSATHI
cBai, y'eb = 1,0;

0) B rpyHTax, OypeHHE CKBaXHH W OETOHMPOBAaHHME B KOTOPBIX IPOU3BOAAT HACYXO C
MIPUMEHEHHUEM M3BJIEKAEMBIX 00CaTHBIX TPYO, Y'ch = 0,9;

B) B TPYHTax, OypeHHE CKBKUH U OCTOHHPOBAHUE B KOTOPHIX OCYIIECTBIISIOT MPU HAJTMYNU B HUX
BOJIbI C TPUMEHEHHUEM M3BJIEKAEMBIX 00CaIHBIX TPYO, Y'ch = 0,8;

r) B TpyHTax, OypeHrne CKBaXXWH M OCTOHMPOBAHHE B KOTOPBIX BBHIMOJHSIOT MOJ TJIMHUCTHIM
PacTBOPOM WJIU TIOJ1 U30BITOYHBIM JaBJICHUEM BOIBI (0€3 006camHbIX TpyOD), Y'eb = 0,7.

IIpumeuanue - BeronupoBaHue moj BOJOH WM O] TJIMHUCTBIM PAaCTBOPOM CIIEAYET HPOU3BOIUTH TOJBKO
METOJIOM BEPTHUKAILHO repemerntaeMoit TpyOst (BIIT) wimm ¢ moMoripio 66 TOHOHACOCOB.

7.1.10 PacueTsl KOHCTPYKIIMI CBail BCEX BUIOB CIEAYyeT MIPOU3BOIUTH Ha BO3CHCTBUE HATPY30K,
nepecaaBacMbIX Ha HUX OT 3JJaHUA WM COOPYKCHUS, a 3216HBHBIX CBaI>'I, KpoOMC TOro, Ha yCWJIuA,
BO3HHUKAIOIIME B HUX OT COOCTBEHHOrO Beca TMPH H3TOTOBJICHWUH, CKIIQJAMPOBAHUH,



TPAHCIOPTHPOBAHUY CBail, a TAKXKE MIPU MOABEME HX Ha KOIIEP 32 OHY TOUKY, YIAJIEHHYIO OT I'OJOBBI
csaif Ha 0,3 (rae | - muHa can).

[Tpu 5TOM ycuiue B cBae (Kak Oanke) OT BO3EHCTBHUS COOCTBEHHOTO Beca CIEAYET ONPEACIsaTh C
y4aeToM ko3 duiimeHTa TMHAMUYHOCTH, PAaBHOTO:

1,5 - npu pacuere Mo NPOYHOCTH;

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

B stux cnyuasx ko3 uineHT Haie)KHOCTH 10 HAarpy3Ke K COOCTBEHHOMY BECY CBa IPUHUMAIOT
PaBHBIM €IUHHUIIC.

7.1.11 OpuHOuHYIO CBalo B cocTaBe ()yHIaMEHTA M BHE €ro IO Hecylleld CroCOOHOCTH IpyHTa
OCHOBAHUS CIIEAYET PACCUMTHIBATh UCXOAS U3 YCIOBUS

N < Fa/yk, (7.2)

rae N - pacueTHas Harpyska, epeaBaeMasl Ha cBaro (IIpO/I0JIBHOE YCUIIME, BOSHUKAIOLIEE B HEH OT
pacueTHBIX HArpy3okK, IEHCTBYIOIIMX Ha (yHIaMEHT npu Haubojee HEBBITOJAHOM HX
COYETaHMH ), OTIpeiesieMas B cooTBeTcTBum ¢ 7.1.12;

Fq¢ - pacuerHas Hecymasi cnocoOHOCTh I'PYHTa OCHOBaHHs OJUHOYHOH CBau, Ha3bIBacMas B
JalpHEHIIeM Hecylleld CHocoOHOCTBIO CBau UM oONpejeriseMas B COOTBETCTBHM C
nonpaszaenamu 7.2 u 7.3;

Yk - K03 PULIMEHT HaIeKHOCTH, IPUHUMAEMBII PABHBIM:

1,2 - ecnu Hecymas cnocOOHOCTb CBaW ONpeZefieHa MO pe3yiabTaTaM IOJEBBIX HCIBITAaHUN
CTaTUYECKON Harpy3Koi;

1,25 - ecnu Hecymias cocoOHOCTh CBaW OIpEesieHa PacueTOM IO pe3ysbTaTaM CTaTUYECKOTro
30H/MPOBAHUS TPYHTA, 110 pe3yIbTaTaM JUHAMUYECKUX UCIBITAHUN CBau, BBIIIOJHEHHBIX C Y4ETOM
yrnpyrux aedopMariyii TpyHTa, a TaKKe 10 pe3yIbTaTaM MOJEBBIX UCIBITAHUNA TPYHTOB 3TAJIOHHON
CBacH UJIM CBacH-30HIOM;

1,4 - ecnu Hecymasi cnocOOHOCTh CBaM OIpeNeNieHa pacyeToM, B TOM YHUCIE MO pe3ybTaraM
JUHAMUYECKHUX MCIIBITAaHUM CBal, BHIIIOJIHEHHBIX 0€3 yueTa ynpyrux aedopMaruii rpyHra;

1,4 (1,25) - nnst pyHIAMEHTOB OMOP MOCTOB IIPU HU3KOM POCTBEPKE, Ha BUCSYMX CBAasX M CBasX-
CTOMKaX, a IPU BEICOKOM POCTBEPKE - TOIBKO IIPU CBASIX-CTOMKaX, BOCHIPUHUMAIOIINX CKMUMAIOLIYIO
Harpy3Ky He3aBHCHMO OT YHCJIa CBail B (hyHJaMEHTE.

IIpu BBICOKOM MM HM3KOM POCTBEpKE, IOJOLIBA KOTOPOI'O OMMUPAETCS HA CHUIIBHOCKUMAEMBbIH
TPYHT, U BHCSYHMX CBasX, BOCIPUHUMAIOIIMX CXKUMAIOUIYI0 Harpy3Ky, a Takke IpH J000M Buie
POCTBEpKA U BUCSYUX CBAAX M CBasX-CTOWKAX, BOCHPUHUMAIOIIUX BbIIEPTUBAIOIIYI0 HArpPy3KYy, Yk
MPUHUMAIOT B 3aBUCUMOCTH OT YHUCIIa CBal B ()yHaMEHTE:

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

Jns QyHAaMEHTOB M3 OAMHOYHOM CBaM MOJ KOJOHHY INpU Harpy3ke Ha 3a0MBHYIO CBaro
kBagpatHoro ceueHus 6onee 600 kH u HabuBHYyI0 cBato 6onee 2500 kH 3Hauenue korppuirenTa yk
clleyeT NMPUHUMATh PaBHBIM 1,4, eciim Hecylias ClOCOOHOCTh CBau OINpeJeNieHa MO pe3ybTaTaM
UCTIBITAHUN CTaTUYECKOI Harpy3Koi, u 1,6, ecau Hecymias ciocoOOHOCTh CBaM ONpeIeeHa APYyTrUMH
CIIOCOOaMH.

JInist CITOLIHBIX CBAaHBIX TOJIEH JKECTKUX COOPYKEHUH ¢ mpenenbHoi ocaakoit 30 cm u Gosee
(mpu uucne cmait O6omee 100), ecnu Hecymas COCOOHOCTh CBaWl OIpEJENICHA MO PE3yJIbTaTam
CTaTMUYECKUX UCTIBITAaHUM, Yk = 1.

IIpumeuanus

1 B ckoOkax jaHbl 3HAYEHUSI Yk B Cilydae, KOrja Hecylas criocoOHOCTh CBaM OIpeZesIeHa 10 pe3yybTaTaM MoJIeBbIX
UCTBITAHUN CTaTUUECKOW HArpy3KOH UM pacueToM IO pe3yabTaTaM CTaTHUECKOr0 30HIUPOBAHUS IPYHTOB.

2 Ilpu pacyere cBail Bcex BUIOB Kak Ha BAABIUBAIOIIUE, TAaK U HA BBIJCPIUBAOIIUE HArPY3KU IPOJOJIBHOE YCUIHE,
BO3HHMKAIOIIIEE B CBA€ OT PaCUETHOM Harpy3ku N, cieryeT onpeaensiTs C y9eToM COOCTBEHHOTO BEca CBaH, IPUHUMAEMOTO
¢ KO3(PHUIIEHTOM HaIe)KHOCTH 10 Harpy3Ke, YBEIMUUBAIOLINM PACUETHOE YCHIIHE.

3 Ecmm pacuer cBailHBIX (yHZaMEHTOB IIPOM3BOAMUTCS C YYETOM BETPOBBIX M KPAHOBBIX HArpy3ok, TO



BOCTIPHHHMAEMYIO KpaitHIMH CBasIMH pacUeTHYIO Harpy3Ky JIOITycKaeTcs moBhImaTh Ha 20 % (kpome GpyHIaMEHTOB OTI0p
JIUHUH JIEKTPOTIepeIadn).

Ecnu cBan ¢yHgamMeHTa onopsl MOCTa B HAlpaBJICHUH JEHCTBUS BHEIIHUX HArpy30K oOpa3yioT
OJIMH WJIM HECKOJIBKO PSII0B, TO MPH yueTe (COBMECTHOM WM Pa3JeIbHOM) HATPY30K OT TOPMOKEHHUS,
JaBleHUs] BETpa, JibJja M HaBaja CyJOB, BOCIPUHMMAaeMbIX HauOoliee HarpyXeHHOH cBaeil,
pacyeTHyI0 Harpy3ky gomyckaercs nossimiate Ha 10 % npu detsipex cBasgx B psaay U Ha 20 % npu
BOCBMH CBasix 1 Oosiee. [Ipy mpoMexKyToOuyHOM YHCIIe CBaii MPOLIEHT MOBBILICHUS PAaCUETHON Harpy3Ku
OTIPEAEISAIOT HHTEPIIONSILIUEH.

7.1.12 PacuetHyto Harpy3Kky Ha cBato N, kH, cienyer onpenensats, paccMaTpuBas pyHIaMEHT Kak
paMHYI0 KOHCTPYKIHIO, BOCIPUHUMAIONIYI0 BEPTUKAJIbHbIE U TOPU3OHTAJIbHbIE HATrpy3KH H
M3TUOAIOIINE MOMEHTHI.

Jis QyHIaMEHTOB C BEPTUKAJIbHBIMHM CBasMH PAcUETHYIO HAarpy3Ky Ha CBaiO JIOMYCKaeTcs
OIIpeNeNIATh 10 hopMyIie

+ Mxy + MyX

N = No
n oYy XX (7.3)

rae Ng - pacueTHas cxumaromas cuia, kH;
My, My - pacueTHbIe N3rndarOIIe MOMEHTHI, KH-M, OTHOCHTENBHO ITaBHBIX IEHTPATBHBIX OCEH X 1
Yy mJ1aHa cBail B IJIOCKOCTH TOJIOIIBBI POCTBEPKA;
N - 4ucio cBail B GyHAaMEHTE;
Xi, Yi - PacCTOSIHHS OT IJIaBHBIX OCEH 10 OCH KaXKJIOW CBau, M;
X,Y - pacCTOsIHUS OT TJIaBHBIX OCEH J10 OCU KaXKJ0M CBau, JIJIs KOTOPOH BBIYUCISAIOT PACYETHYIO
HarpysKy, M.

7.1.13 T'opu3OHTaIBHYIO HArpy3Ky, NEWCTBYIOIIYI0O Ha (PyHIaMEHT C BEPTUKAIHHBIMH CBasMU
OJIMHAKOBOTO TOIMEPEYHOT0 CEUYEHUs, JOIMYCKAETCS IMPUHUMATh PABHOMEPHO paclpe/ieIeHHON
MEX/1y BCEMH CBasIMH.

7.1.14 TIpoBepka yCTOMYMBOCTH CBATHOTO (hyH/ITaMEHTa U €70 OCHOBAHUS JOJKHA IPOU3BOIUTHCS
B coorBercTBUM ¢ TpeboBanusmu CHull 2.02.01 ¢ ydyeToM JACHCTBUS JOMOTHUTEIHHBIX
TOPU3OHTAIIBHBIX PEAKIMN OT CBal, IPUJIOKEHHBIX K CIBUTA€MOM 4aCTU IPYHTA.

7.1.15 Cgau u cBaiiHble (yHIAMEHTHI CJIEYET PACCUUTHIBATH MO MPOYHOCTH MaTepuaia u
MIPOU3BOIUTH MPOBEPKY YCTOMUMBOCTH (YHIAMEHTOB MPH JCUCTBUU CHUIJI MOPO3HOTO MTYYCHHUSI, ECIIH
OCHOBAHUE CJI0KEHO MYYMHUCTHIMU TPYHTAMHU.

7.1.16 Pacuer cBaii u cBaiftHBIX (DYHIaMEHTOB 110 e(hOpPMALIHUSIM CIIETYEeT TPOU3BOIUTH HCXO IS U3
yCIIOBUS

S < Su, (7-4)

raesS - coBMmecTHas paedopmarus cBaW, CBaiHOTO (yHIAMEHTa W COOpyXeHHus (ocajka,
nepeMeleHne, OTHOCUTEIbHAsE Pa3HOCTh OCaIOK CBail, CBaHbBIX (PYHIaMEHTOB M T.IL.),
ompenensiemast pacueToM ¢ yaerom 7.1.4, 7.1.5, mo nmoapazaeny 7.4 u npuiioxxeruto [l
Su - IpeJeNbHOE 3HAYCHHE COBMECTHON Je)opMaIiuil OCHOBAHUS CBau, CBaifHOro pyHaamMeHnTa
U COOpY)KEHMs, ycTaHaBiuBaemoe B coorBercTBUU co CHuII 2.02.01, a g MOCTOB -
CHull 2.05.03.

7.2 PACYETHBIE METO/Ibl ONIPEJIEJIEHUSI HECYIIEHA CITIOCOBHOCTH CBAU

CBau-CcTOlKH

7.2.1 Hecymyto ciocooHOCTh Fd, KH, 3a0uBHOM cBau, cBan-0007109KH, HAOMBHOM 1 OypOBOIi CBaid,
OTMPAIOIIUXCS HA CKAJIbHBIN TPYHT, a TaKkKe 3a0MBHOM CBaM, ONMUPAIOLICIHCS HA MaJIOCKHMAEMBIN
rpyHT (6.2), cneayet onpenensiTs 1o hopmyse

Fa = vRA, (7.5)

rjae Yo - KodhumueHT ycaoBuit paboThl cBau B TPYHTE, MPUHUMACMbIA PaBHBIM 1 ;



R - pacdeTHOE COMPOTUBJICHHE IPYHTA MO/ HYKHUM KOHIIOM CBau-CTONKH, Klla;
A - momane ONMMpPAHMS HA TPYHT CBAaW, M2, TIPUHMMAaeMas JUIS CBall CIUIOIIHOTO CEYCHHs H
MOJIBIX CBal C 3aKPBITHIM HIKHUM KOHIIOM PaBHOM IUTOIIA N MOTIEPEIHOTO CEYCHUSI OPYTTO,
JUISL CBal IOJIBIX KPYTJIOTO CEUCHUS C OTKPBITHIM HM)KHMM KOHIIOM M CBai-000JI0YeK -
PaBHOM IJIOMAAN MOTIEPEYHOTO CEUYCHUs HETTO MPU OTCYTCTBHH 3aIIOJHEHHS UX TOJOCTH
OCTOHOM W PaBHOM TUTOIIA/IN ITOMIEPEYHOTO CEUCHUSI OPYTTO MPH 3AIOTHEHUN 3TOH MOJIOCTH
OETOHOM Ha BBICOTY HE MEHEe TpeX €€ TUaMETPOB.
PacdeTHOE conmpoTHBIICHHE IPyHTa R 1101 HKHHM KOHIIOM CBaM-CTOMKH CIICAYET MPUHUMATH:
a) JUTsl BCeX BUOB 3a0MBHBIX CBaii, OMMPAIOIIMXCS Ha CKAJIbHBIE U MAJOCKUMAaeMble TPYHTHI, R =
20000 xITa;
0) /uist HaOMBHBIX U OYpOBBIX CBail M CBaii-000JI0YEK, 3aMOIHIEMbBIX OETOHOM M 3aJClIaHHBIX B
HEBBIBETPEJIbIA CKAIBHBIA IPYHT (0€3 cirabbIX mpocioek) He Menee uyeM Ha 0,5 M, - mo hopmyre

R
Re el 5]
¥g (s (7.6)

rae Ren - HOpMaTHUBHOE 3HAUYEHME Mpefesia MPOYHOCTH Ha OJTHOOCHOE C)KaTHe CKaJIbHOTO TPyHTa B

BOJIOHACBILLIEHHOM COCTOsIHUY, KI]a;

Yg - Kod(pPUIMEHT HAS)KHOCTHU 10 TPYHTY, IPHHUMAEMBbI paBHBIM 1,4;

la - pacderHas rmyOuHa 3amenku HaOMBHON M OypOBOIl cBail 1 CBan-00OJOYKH B CKAJIbHBIN
I'PYHT, M;

df - HapyXXHBII AUAMETp 3aJIeJIAHHON B CKAILHBIN TPYHT YacTH HAOWBHOW M OYpOBO CBail u
CBan-000JI0YKH, M; B) JUIA CBaii-000JI0YEK, PABHOMEPHO OMHUPAEMBIX Ha IMOBEPXHOCTh
HEBBIBETPEJIOr0 CKAJIBHOI'O TPYHTA, IPHUKPBITOTO CIIOEM HECKAJIbHBIX HEPA3MbIBAEMBIX
TPYHTOB TOJIIIMHON HE MEHEE TPEX AMAMETPOB CBaU-000JI0UKH, - IO (popmyrie

Yo (7.7
rae Ren, Yg - TO ke, 4To U B popmye (7.6).

[Ipumeuanune -Ilpu HATMUMKM B OCHOBaHMHM HAOMBHBIX, OYPOBBIX CBall M CBali-000JI0YEK BBIBETPEIIBIX, @ TAKKE
pa3MArdaeMbIX CKaJIbHBIX TPYHTOB UX IPEAET MPOYHOCTH Ha OJJHOOCHOE CXKATHE CIIEIyeT MPUHUMATH 10 Pe3yabTaTaM
WCTIBITAHAH IITAMIIAMH HIIH 110 pe3ybTaTaM HCIBITAHUNA CBail M CBaif-000JI0YeK CTaTHYECKOW HATPY3KOii.

Bucsiune 3a0uBHBbIE U BAaBJIHBaeMble CBall BCeX BUA0B 1 CBau-000/I10YKH, MOIPy:KaeMble 0e3
BbIEeMKH IPyHTA

7.2.2 Hecymyro criocooHocTh Fg, KH, BrCsTueii 3a0MBHOI 1 BIaBIMBAEMOI CBau M CBAU-000JIOUYKH,
Morpy’»aeMoii 03 BBIEMKH I'PYHTa, pa0OTAIOMIUX HA CKUMAIOIIYIO HAarpy3Ky, CIeAyeT ONMpPeIeisTh
KaK CyMMY PacUYeTHBIX COMPOTHBIICHUN TPYHTOB OCHOBAHHS TOJ HIKHUM KOHIIOM CBaW U Ha €e
OOKOBOM MOBEPXHOCTH 10 (HOpMyJIe

Fa = ye(yerRA + uXycfihi), (7.8)

rae ye - KO3(QGUIHMEHT YCIOBHI pabOThl CBau B TPYHTE, IPUHUMAEMbIH PaBHBIM 1;

R - pacueTHOe CONpPOTUBIIEHHE I'PyHTA O] HM)KHMM KOHIOM cBau, klla, mpuHuMaemoe 1o
Tabaune 7.1;

A - IJIomaab OIMvpaHusa Ha TPYHT CBau, M2, InpuHUMacmMasd 1o miomaan nmornepeIYHOro CCYCHUA
cBam OpYTTO HJIM TIO TUIOMIAJH ITONEPEYHOTO CEYCHUS KaMy(IIETHOTO YITUPEHUS 10 €ro
HauOOoJBIIEMY TUAMETPY, UIIH IO MJIOLIAIU CBan-000JI0YKH HETTO;

U - HapYXHBIH MIEPUMETP MOTIEPEUYHOTO CEUEHUS CTBOJIA CBaH, M;

fi - pacyerHOE CONMPOTHBIICHHUE I-TO CJIOS TPYHTA OCHOBaHHS Ha OOKOBOI MOBEPXHOCTH CBaH,
klla, mpuarMaemoe 1o Tabnuue 7.2;

hi - TonmuHa I-r0 €105 TPYHTA, COMPHUKACAOIIETOCS ¢ OOKOBOM MOBEPXHOCTHIO CBaH, M;

YeR, Yef - KOD(POUIMEHTHI YCIOBUH PaOOTHI TPYHTa COOTBETCTBEHHO O] HIDKHHUM KOHIIOM W Ha



OOKOBOW TOBEPXHOCTU CBaM, YYUTHIBAIOIIME BIHMSIHHUE CHOco0a MOTPYKEHHs CBau Ha
pacueTHbIe CONPOTUBIICHUS TPYHTA U IPUHUMAaeMble 1o Tabmuue 7.3.

B ¢opmyne (7.8) cymmupoBaTh CONpPOTHUBICHHMS TPYyHTa CIEAyeT IO BCEM CIOSM TPYHTAa,
IIPOMJICHHBIM CBACH, 332 UCKIIFOUEHUEM CIIy4acB, KOTAA IPOEKTOM MPENyCMATPUBAETCS MJIaHUPOBKA
TEPPUTOPUU CPE3KOM WM BO3MOXKEH pa3MbIB IpyHTA. B 3THX cilydasx ciegyer CyMMHpOBAaTh
COIIPOTHBIICHUS BCEX CIIOEB TPYHTA, PACIIOIOKCHHBIX COOTBETCTBEHHO HUXKE YPOBHS INIAHUPOBKH
(cpe3ku) 1 AHa BOJOEMA IIOCIIE €70 MECTHOTO pa3MbIBa IIPU PACUETHOM I1aBOJKE.

IIpumeuanus

1. Hecymryto criocoOHOCTh 3a0MBHBIX OyJIaBOBHJIHBIX CBail cieqyeT onpenessith 1o gopmyie (7.8), npu stom 3a
NepUMETp ¥ Ha YYacTKe CTBOJIA CIICAyeT NMPHUHUMAaTh NEPHUMETp IONEPEYHOI0 CEYEHHs CTBOJIAa CBaHW, Ha YYacTKe
YUIMPEHHUS - IEPUMETP MOMEPEYHOT0 cedeHH s yinpenus. PacuetHoe conportusieHue fi rpyHTa Ha 60KOBOI MOBEPXHOCTH
TaKUX CBail Ha y4yacTKe YIIMPEHHs, a B [IeCKaX M Ha y4yacTKe CTBOJIA CJeJyeT NMPUHUMATh TaKUM e, KaK JuIs cBail 6e3
YUIMPEHHUS; B TIMHUCTHIX IPYHTaX COMpoTHBIeHHE fi Ha yyacTke CTBOJA, PACMONOKEHHOTO BBILIC YIIHPEHHS, CEIYeT
MIPUHUMATD PABHBIM HYIIIO.

2. Pacuernble compoTtuBienus rpyHToB R u fi B popmyre (7.8) as1st ecCoBBIX TPYHTOB MPH TIyOHHE MOTPYKCHHS
cBaif Ooyiee 5 M ciieyeT MpUHUMATh 10 3HAYCHUIM, YKa3aHHBIM B Tabymnax 7.1 u 7.2 mans rmyouns! 5 M. Kpome Toro,
IUTSL 3THX TPYHTOB B CITydae BO3MOKHOCTH MX 3aMauyHBaHUs PacueTHBIC compoTuBieHus R u fi, ykazanubie B TabnuIax
7.1 m 7.2, cnemyer mpUHAMATH MIPH MTOKa3aTele TeKy4YeCTH, COOTBETCTBYIOIIEM OJTHOMY BOJIOHACHIIICHUIO TPYHTA.

7.2.3 JInst 3a0MBHBIX U BIABIUBAEMBIX CBaid, OMUPAIOIIUXCS HIDKHUM KOHIIOM Ha PBIXJIBIE TIECKU
WIM Ha TJIMHHUCTBIE TPYHTHI C MoOKazaTeneM Tekydectu lL > 0,6, Hecymyro crocobHocts Fq, kH,
CIIETyeT ONMPEAEIATh MO pe3ysibTaTaM CTAaTUYECKUX HCTIBITAHUM CBai.

7.2.4 Hecymyro crnocoOHOCTh NHUPaMHUAAIBHOW, TpaneneuaalbHO U POMOOBHIIHON CBaif,
MpOPE3arIUX MeCYaHble U TIIMHUCTBIC TPYHTHI, Fg, KH, ¢ HakioHOM O0KOBBIX Tpaneii ip < 0,025
CIIEYET OMpeAeATh 1Mo (hopmyine

Fa = y¢[RA + Zhi(uifi + uo,iipEikiCr)], (7.9)

rae Ve, R, A hi, fi - To ke, uro u B popmyie (7.8);

Ui - HApYXKHBII TIEPUMETP I-r0 CEUCHHUS CBaH, M;

Uo,i - CyMMa pa3MepoB CTOPOH I-TO MOTIEPEUHOr0 CEUSHHUsI CBAaU, M, KOTOPbIE UMEIOT HAKJIOH K OCH
CcBaw,

Ip - HAKJIOH OOKOBBIX I'PaHEH CBau, IO CTUHMIIBI,

Ei - Monyns nmedopmaruu ciosi TpyHTa, OKpYXKalomero OOKOBYIO IMOBEPXHOCTh cBau, Klla,
OTIpEICTIIEMBIiA TT0 Pe3yNIbTaTaM KOMIIPECCHUOHHBIX HCIIBITAHMIA,

Ki - K09(HUIIMECHT, 3aBUCSIIUI OT BU/Ia TPYHTA U IIPUHUMAEMbIi 110 Tabuie 7.4;

Cr - peosornyeckuii KOAQPUIHUEHT, TPUHUMaEeMbIi paBHbIM 0,8.

IIpumeuanus

1 IIpu poMOOBHIHBIX CBAasIX CYMMHPOBAHHUE CONPOTHUBIICHUH IpyHTa Ha OOKOBOI OBEPXHOCTH YUaCTKOB C OOpaTHBIM
HakJIOHOM B hopmyste (7.9) He TpON3BOIUTCSL.

2 Pacyer mupaMuJaibHBIX CBai ¢ HAKJIOHOM OOKOBBIX IpaHeid iy > 0,025 momyckaeTcs NpoOU3BOJUTH B COOTBETCTBHU
¢ TpeOOBaHUSAMU NPHIIOXKEHUs E 1mpu Hammuum pe3ysbTaToB MPEeCCHOMETPUYECKHUX MCIIBITAHUH, a IPU MX OTCYTCTBHUH -
o hopmyne (7.9), npuanmas 3HaueHue; papabM 0,025.

7.2.5 Hecymyro cnocooHocTh Fqu, kH, Bucsuell 3a0uBHOIM W BHABIMBAaeMOl CBau W CBau-
000JIOYKH, TOTpy)KaeMoi 0e3 BBIEMKH TPYHTa, PaOOTAIOIIMX Ha BBIACPTHUBAIONIYIO HArPy3KYy,
ClIeTyeT OmpeAesTh o Gopmyre

Fau = yeuZycfihi, (7.10)

rne U, yef, fi, hi - T0 e, uto u B popmyne (7.8);
Ye - K03 dUIMEHT ycIoBUi pabOTHI CBau B TPYHTE (17151 CBal, MOTPYKaeMbIX B TPYHT Ha
riyouny menee 4 M, yc = 0,6, Ha Tiyouny 4 M u 6onee ye = 0,8 - s Bcex 3nanuii u
COOpY)KEHH, KpOME OTIOp BO3AYIIHBIX JIMHUH 3JIEKTPOTEpEeNadn, JUIi KOTOPBIX
KO3 (PHUIMEHT MPUHUMAIOT B COOTBETCTBUH C paszzesiom 13).

[Ipumeuanune - B QyHgameHTax onop MOCTOB HE JOIyCKaeTcs paboTa cBail Ha BbIIEPIHMBAaHHUE NPU AEHCTBUU
OJIHUX MOCTOSIHHBIX Harpy3oK.



Taonuma 7.1

PacueTHble CONPOTUBIIEHHS M0l HUKHUM KOHIIOM 3a0UBHBIX M BIABJIMBAEMBIX CBall U CBaii-000JI0YEK,
HorpyKaembix 0€3 BoleMKH IpyHTa, R, KIla
T'my6ura HECKOB CPEHEN IIOTHOCTH
HOTPYKEHUS _
HIDKHETO | rpaBeTMCThIX | KPYITHBIX - cperen MEJIKUX IBLIEBATHIX -
KOHIIa CBau, M KpYyIHOCTH
[JIMHUCTBIX IPYHTOB [PH MOKa3arese Tekydectu |, paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6

6600 3100 2000

3 7500 4000 3000 2000 1200 1100 600
6800 3200 2100

4 8300 5100 3800 2500 1600 1250 700
7000 3400 2200

5 8800 6200 4000 2800 2000 1300 800
7300 3700 2400

7 9700 6900 4300 3300 2900 1400 850
7700 4000 2600

10 10500 7300 5000 3500 2400 1500 900
8200 4400

15 11700 2500 5600 4000 2900 1650 1000

20 12600 8500 6200 P 3200 1800 1100

25 13400 9000 6800 5200 3500 1950 1200

30 14200 9500 7400 5600 3800 2100 1300

35 15000 10000 8000 6000 4100 2250 1400

IIpumevanus

1 Han uepToii qanpl 3HaueHHs R 1151 IECKOB, MO YE€PTOH - JUIS TIIMHUCTHIX TPYHTOB.

2 B tabmumax 7.1 u 7.2 riyOuHY MOTPY>KEHUSI HIKHETO KOHIIA CBAaW M CPEAHIOI MIYOWHY PACIIOIOXKEHHUS CIIOS
TPYHTa TpPU TUTAHUPOBKE TEPPUTOPUM CPE3KOM, IMOJCHINKON, HAMBIBOM JO 3 M CJIEAyeT NPUHUMATh OT YPOBHS
MPUPOJHOTO pelibeda, a MPU CPe3Ke, MOJCHINKE, HaMbiBe OT 3 70 10 M - OT yCJIOBHOW OTMETKH, PaCIIOJIOKCHHOM
COOTBETCTBCHHO Ha 3 M BBIIIC YPOBHS CPE3KHU WJIM HA 3 M HUXKE YPOBHS MOJICHITIKH.

I'myOuHy mOrpy>KeHHsI HUKHETO KOHIIA CBAaU M CPEIIHIO TITyOHUHY PACIOJIOKCHHUS CJIOS TPYHTA B BOJOEME CIICIyeT
MPUHUMATH OT YPOBHS JHA TOCJIE O0IIEro pa3MbIBa PaCYCTHBIM ITABOAKOM, Ha O0JIOTaX - OT YPOBHs JIHA OoJoTa.

IIpy mpoeKTHPOBAHWU IMYTENPOBOJOB Yepe3 BHIEMKH TIIYOWMHOW 70 6 M Ui cBald, 3a0MBaeMbIX MOJIOTaMH 0e€3
MTOIMBIBA WJIM YCTPONCTBA JMACPHBIX CKBAXHH, TITyOHMHY HOTPYKEHHS B TPYHT HIDKHETO KOHIA cBau B Tabmmme 7.1
cIenyeT MPUHUMATE OT YPOBHS MPUPOIHOTO penbeda B MecTe CoopykeHus hyHaaMenTa. J{ist BeleMoK riryOuHoM 6oee
6 M NIyOMHY TIOTPY>KEHUS CBai ClIeyeT MPUHUMATH KaK JIJIsl BBIEMOK TIIYOWHOH 6 M.

3 JIns TpOMEXYTOYHBIX TIIyOWH TOTPYKEHHS CBall M MPOMEKYTOUHBIX 3HAUYEHUI TOKa3aTens TeKydecTH |
[IIMHUACTBIX TPYHTOB 3HaYeHus R u fi B TaGnuiax 7.1 u 7.2 onpenensoT HHTEPIOISIUEH.

4 ]I IIOTHBIX MECKOB, INIOTHOCTH KOTOPBIX OMPE/ICIICHA 10 JAHHBIM CTATUYECKOTO 30HAMPOBaHHMS, 3HaUCHUs R 1Mo
Tabmuie 7.1 ans cBai, MOrpyXEHHBIX 0€3 UCIOJIF30BaHMS MOMbIBA WM JIMACPHBIX CKBAXKHH, CICIYCT YBCIUYHUTh HA
100 %. Ilpu ompeneneHUH IUIOTHOCTH TPYHTA IO JAHHBIM JPYTHX BHIOB MHXCHCPHBIX W3BICKAHWUN M OTCYTCTBUU
JTAHHBIX CTATHYCCKOTO 30HIUPOBAHHMS JUIS IUIOTHBIX IMECKOB 3HaUeHUs R mo Tabnuue 7.1 cnexyer yBenuuuth Ha 60 %,
Ho He Oonee yem 10 20000 xITa.

5 3HauyeHHs PacUYCTHBIX COMpOTHBICHHA R mo Tabmmue 7.1 momyckaercss UCMOJB30BATh MPH YCIOBHH, €CIIU
3ariayOiieHrne cBai B Hepa3MbIBa€MbIi H HECPE3aeMbIli TPYHT COCTABIIAET HE MEHEE, M:

4,0 - 711 MOCTOB M THIPOTEXHUYECKHX COOPYIKECHUIT;

3,0 - st 3MaHUI U IPOYUX COOPYIKCHHIA.

6 3HauCHHS PACYCTHOTO COMPOTHUBIICHUS R 01 HMKHUM KOHIIOM 3a0MBHBIX cBali ceuenueM 0,15 x 0,15 M u MeHee,
HCTIONB3YEMBIX B KadecTBe (DYHIAMEHTOB ITOJI BHYTPCHHHUE IIEPETOPOIKH OJHOATAXHBIX MPOM3BOACTBCHHBIX 3TaHUM,
JorryckaeTcs yBeanmanBathb Ha 20 %.

7 Jlost cyneceii ipu uwmcite miactuaHocTH |y < 4 m kos¢durmente mopucrocty € < 0,8 pacueTHbie CONMpOTHBICHUS R
u fi cnemyer onpenensaTh Kak st NbUIEBATHIX MECKOB CPEIHEN IIIOTHOCTH.

8 JIJ1st TIMHUCTBIX TPYHTOB, UMCIOIIUX CTEIICHD BIAYXKHOCTH B MIPUPOIHOM COCTOSIHUU Sy < 0,8, OKa3aTenb TeKy4eCTH
CJIEyeT BBIUUCIIATD JJIsl BOJIOHACKIIEHHOTO rpyHTa 1o opmyie (9.1).

TaOonunpa 7.2



PacuerHbie conpoTHBICHHS HAa OOKOBOI MOBEPXHOCTH 3a0MBHBIX M BIABIMBACMBIX CBail U CBAii-
oboouek, klla
Cpennsis MIECKOB CPEJHEH TIOTHOCTH
riryOuHa KPYITHBIX U
PACIIOIOKCHHST | CPEOHEH | MEJNKHX |IBLICBATHIX - - - - - -
CJIOSI TPYHTA, M | KPYITHOCTH
TJIMHUCTBHIX TPYHTOB IIPH MOKa3aTelie TeKydecTH ||, 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

IIpumevanus

1 Ilpu ompeleeHHH PAaCUETHOrO CONPOTHUBIIEHHS IPyHTa Ha GOKOBOM IOBEpXHOCTH cBail fi ciemyer y4uuThiBaTh
TpeOOBaHNs, U3JI0XKEHHBIE B TpUMedaHusIX 2, 3 u 8 k Tabmure 7.1.

2 ITlpu ompenelneHWH pacyeTHBIX COIPOTHBIIEHHM I'PYHTOB Ha OOKOBOH IOBEPXHOCTH cBail fi miacTel rpyHTOB
CIIeyeT pacwICHATh Ha OMHOPOIHEIC CIIOM TOJIIIMHON He 6ojee 2 M.

3 3HaueHWsI PACUETHOTO COMPOTHUBIECHHS TUIOTHBIX MECKOB HAa OOKOBOM MOBEPXHOCTH CBaii fj crenyer yBenmnunBaTh
Ha 30 % 1o CpaBHCHHIO CO 3HAYCHUSAMHU, IPUBEICHHBIMH B TaOJIHIIC.

4 PacyeTHBIC CONPOTUBIICHUS Cymeceil W CYrIMHKOB ¢ Kod(hdunuentom nopuctoctd € < 0,5 m mmH ¢

KO3 punreHToM nmopuctocTh € < 0,6 cieayeT yBeJn4nBath Ha 15 % 1Mo cpaBHEHUIO CO 3HAYCHUSIMH, IPUBEACHHBIMU B
Tabmuie 7.2, mpu JTI0OBIX 3HAYCHHUSIX IMOKA3aTEIIs] TEKYYCCTH.

TaOonuma 7.3
KoadhdunmenTsr ycmoBuit paboThl
. . TpYHTa MPU pacyeTe HeCcylen
Crioco651 ToTpyKeHus 3a0MBHBIX M BAABIMBACMBIX CBail U CBaif-00004eK, N
MOTPYKaeMbIX 0€3 BBICMKHU IPYHTA, ¥ BUIBI TPYHTOB cnocobrocTy chaii =
0T HIDKHUM Ha OOKOBOM
KOHIIOM YcR ITOBEPXHOCTH Ycf
1 TlorpykeHue CIDIONTHBIX M TIOJBIX C 3aKPBITBIM HIDKHUM KOHIIOM CBai 1,0 1,0
MEXaHUYECKUMHU (IIOJIBECHBIMH), TAPOBO3AYIIHBIMU U JU3CILHBIMU MOJIOTAMU
2 TorpyxeHue 3a0UBKOW W BAABIMBAHUEM B IPEIBAPUTEIHLHO NPOOYpPEHHEIC
JUJICPHBIC CKBaXKUHBI C 3ariyOJIcHHEM KOHIIOB CBail He MeHee 1 M HIbke 3a00s
CKBaXKHHEI IIPH €€ TUAMETPE:
a) paBHOM CTOPOHE KBaJIpaTHOM cBau 1,0 0,5
0) Ha 0,05 M MEeHee CTOPOHBI KBaAPAaTHON CBaM 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBaIpaTHON WM JUAMETpa CBaW KPYIJIOTO 1,0 1,0
cedyeHus (11 OTIOp JIMHUH IIEKTPOIIepe1adun )
3 Tlorpy»xeHue C IIOAMBIBOM B ITECYAHBIC TPYHTHI [P YCIIOBHH TOOMBKHU CBail Ha 1,0 0,9
MOCJICIHEM dTare NOrpyKeHust 6¢3 MPUMEHEHH MOAMBIBA Ha 1 M u OoJtee
4 BubpormorpyxeHue cBaii-0001049eK, BHOPOIIOTPYKEHNE W BUOPOBIABIMBAHNEC
cBall B IPYHTHI:
a) IIECKHU CpeJHeH MIOTHOCTH:
KpYIHBIE U CPEeJHEN KPYITHOCTU 1,2 1,0
MEIKHUE 1,1 1,0
MbLUIEBATLIC 1,0 1,0
0) TIMHUCTHIC ¢ TTOKa3ateneM Tekydectu | = 0,5:
cyrecu 0,9 0,9
CYTJIMHKA 0,8 0,9
TJIMHBI 0,7 0,9
B) TJIMHUCTHIC ¢ TIOKa3aTeneM Tekydectd I <0 1,0 1,0
5 TlorpykeHHEe MOJIOTAMH TOJIBIX XKEJIC300€TOHHBIX CBAll C OTKPBITHIM HIKHHM




KoadduuueHTs! yeioBuii paboThI
. . TpyHTa [IpU pacyeTe Hecylen
Crioco051 ToTpyKeHus 3a0MBHBIX M BAABIMBACMBIX CBail U CBaii-000104eK, N
MOrpy)KaeMbIX 0e3 BHIEMKH TPYHTA, U BUJIbI TPYHTOB CI0C00ROCTH CRat =
10T HIDKHUM Ha OOKOBOM
KOHIIOM YcR MOBEPXHOCTH Ycf
KOHIIOM:
a) Mpy quaMeTpe MoIocTr cBau Menee 0,4 M 1,0 1,0
0) 1o xe, ot 0,4 10 0,8 M 0,7 1,0
6 Tlorpyxenue m00bIM CIIOCOOOM TOJIBIX CBai KPYIJIOIO CEYEHUS C 3aKPBITHIM
HIDKHMM KOHIIOM Ha TiayouHy 10 M u Goyiee ¢ MOCIEAYIOIUM YCTPONUCTBOM B
HIDKHEM KOHIIE CBail KaMy(JIeTHOTrO YIIMPEHHUS B TECYAHBIX TPYHTaX CpeaHel
IUIOTHOCTH M B TJMHHCTBIX TPYHTax ¢ mokaszaresiem Tekydectd g < 0,5 mpu
JIUAMETPE YIIUPEHUS], PABHOM:
a) 1,0 M He3aBHCUMO OT yKa3aHHBIX BHJIOB IPYHTa 0,9 1,0
6) 1,5 M B IIecKax M CyIecsx 0,8 1,0
B) 1,5 M B CyrIIMHKaX M TJIMHAX 0,7
7 Tlorpy>keHre BAABIMBAHUEM CBai: 1,1 1,0
a) B MIECKH CPEIHEH IIIOTHOCTH KPYITHEIE, CPeTHEN KPYITHOCTH B MEJIKHE 1,1 0,8
0) B IIECKH IIBIJICBATHIC 1,1 1,0
B) B INIMHUCTBIC TPYHTHI € TIOKa3areseM Tekydects I < 0,5 1,0 1,0
r) To ke, I >0,5
Mpumeuanue - KodahUuueHTH Ycr U Yef 1O 1103. 4 A7 TIIMHUCTBIX TPYHTOB C MoKa3zartenieM tekyuectu 0,5 > I
> () onpeeNSIOT UHTEPIIOJIALUCH.

Tabnuna 7.4
I'pyHTHI Kosppunumenr k;
Ilecku u cymecu 0,5
CyriauHKH 0,6
I'nunsr:
npu lp = 18 0,7
npu lp = 25 0,9

Mpumeganue - Jusa ramH ¢ gucsioM TiacTuaHocTd 18 < |y < 25 3Havenus koaddunmenta ki onpenemnstor
WHTEPIOJISIITUEH.

Bucsiuue HaOMBHBIE U OypoBbIe CBall U CBaN-000JI0YKH, 3alI0JTHsIeMble 0€TOHOM

7.2.6 Hecymryro cnoco6HocTh Fd, KH, HaOnBHOM 1 OypOBOIi CBaii ¢ YIIMPEHHEM U 0€3 YIIHUPEHHUSI,
a TaKKe CBAaU-000JIOUKH, MOTPY’KaeMO ¢ BEIEMKON I'PyHTa M 3alI0JHIEMOI 0€TOHOM, paboTaronx
Ha C)KMMAIOIYI0 Harpy3Ky, CJIeIyeT ONpenesiTh o Gopmyie

Fq = YC(YCRRA + uzfihi), (7.11)

rae Yc - KO3QUIMEHT ycaoBHil pabOThl cBau; B cllydyae OMUPAHUS €€ Ha TNIMHUCThIE TPYHTHI CO

CTerneHblo BIaxHOCTH Sr < 0,9 u Ha neccoBble TPYHTHI Yc = 0,8, B OCTaJIBHBIX CIIydasx - Yc =
1;

YerR - KO3(PULIMEHT yclioBul paboThI IPyHTa OJI HU’KHUM KOHIIOM CBaH; Ycr = 1 BO BCEX CiIydasx,
3a UCKJIIOYEHHEM CBail ¢ KaMy(IIETHBIMU YIIUPEHUSMH U OypO-UHBEKIIMOHHBIX cBail PUT
(mo 6.5, 0), W1 KOTOPBIX 3TOT KOI(DMHUIIUEHT CIIeAyeT MPUHUMATh paBHBIM 1,3, U CBaii ¢
yIIAPEHUEM, OETOHUPYEMBIM MTOIBOIHBIM CIIOCOO0M, ISl KOTOPBIX Yer = 0,9, a Takke omop
BO3JYIIHBIX JIMHUM DJEKTpolepenay, Uil KOTOPhIX KOAI(PGUIUEHT MPUHUMAIOT B
COOTBETCTBUHU C pazaenom 13;

R - pacdeTrHOE COMPOTHUBIICHHE TPYHTA MO HUKHUM KOHIIOM cBau, klla, mpuHMMaemoe o 7.2.7;
JUTSl HAOMBHOM CBau, M3rOTaBIMBAEMOM IO TEXHOJIOTHH, yKa3aHHOU B 6.4, a, 6 - o Tabnulie
7.1,

A - momans ONUPAHUS CBAM, M2, IPUHMMAEMAas PABHOIL:
JU1s1 HAOMBHBIX U OYPOBBIX CBail 0€3 YIITUPEHHUS - IUIOIIAIA TONIEPEYHOT0 CEUCHUS CBaH,
JUTst HAOMBHBIX U OypPOBBIX CBall ¢ YITUPEHUEM - IUIOIIA N MOTIEPEYHOTO CEUSHUS YIITUPEHUS
B MECT€ HauOOJIBIIET0 ero JuaMeTpa;
JUTS CBaii-000JI04€eK, 3aMOTHIEMBIX OETOHOM, - IUIOIIAIN MOTIEPEYHOTO CEYCHHS 000I0UKU



opyrToO;
U - epuMeTp MOMEPEUHOro CEUeHUs CTBOJIA CBaH, M;
Yef - KOOPOUIUEHT YCIOBUU PabOTHI TPyHTa Ha OOKOBOW MOBEPXHOCTH CBAH, 3aBUCSIIHIA OT
crioco0a 00pa3oBaHMs CKBOXKWHBI U YCIIOBUM OETOHMPOBAHMS M MPUHUMAEMBIN 110 TabJIUIIe
1.5;
fi - pacdyeTHOe CONMpPOTHBIECHHUE I-T'O CJIOSI TPYHTa Ha OOKOBOI MOBEPXHOCTH CTBOJIA CBaw, Klla,
npUHUMaeMoe 1o Tabmuie 7.2;
hi - 10 e, uto u B popmyite (7.8).
IIpumevanus
1 ConpoTHBieHHE IECKOB HAa OOKOBOI TOBEPXHOCTH CBaM C YIIMPEHHUEM CIIEAYeT YUUTHIBATh Ha YUACTKE OT YPOBHS
TUTAHUPOBKHU OO YPOBHSA NEPECEUCHUS CTBOJIA CBaM C IOBEPXHOCTHIO Boo6pa>1<aeMoro KOHYCa, UMEIOIIETr0 B KAa49€CTBE
oOpa3yromiel JTHHAI0, KacaloMIyIocs TOBEPXHOCTH YIIMPEHHS MOJ YIIIOM (/2 K OCH CBau, TAE (| - OCPETHEHHOE (IO
CHOHM) pacd€THOE€ 3HAYCHHE YIJIa BHYTPEHHETO TPEHHS TPYHTA, 3aJCrarolero B IIPEaACiIaX YKa3aHHOTO KOHYcCa.
COHpOTI/IBHeHI/Ie TJIIMHUCTBIX TPYHTOB AOIIYCKA€TCA YUUTBIBATH 110 BCEH JUIMHE CTBOJIA.

2 Ilepumerp momepevyHOro cedyeHus CTBoJia U aisl OypO-MHBEKIMOHHBIX CBall cleqyeT NPUHAMATh paBHBIM
MEpUMETPY CKBa)KHHBI, TPOOYPUBAEMOM TIPH UX U3TOTOBJICHUH.

[Tnomane omupanuss OypowmHBeKIMOHHONW cBaum PUT crnemyer npwHUMATh MO TUIOMIAIN
MOMECPCUHOI0 CCUCHUSA YIIUPCHUS, a ICPUMCTP HOMCPCHHOI'0 CCUYCHHA CTBOJIA - UCXOAd U3 CPCAHETO
3HAUeHHs JuaMeTpoB dji CBaM, KOTOpBIE CJIEAYeT ONPENeNisATh MO0 00beMy OCTOHHOW CMecH,
U3pACXO/I0BAHHON Ha 3allOJIHCHUE |-TO Pa3psAHO-UMITYJILCHOTO YINMPEHHS B I-M CJO€ TpYyHTa.
3agaHHble B mnpoekTe ymupeHuss cBau PUT yTOYHSIOT mpW W3rOTOBJIEHWU OIBITHBIX CBai B

KOHKPCTHBIX 'PYHTOBBIX YCIIOBUAX.

TaOonumga 7.5
KoadummenT ycnoBuii paboThI CBaH Y
CBau ¥ criocoObI UX YCTPOHCTBA B B
B IICCKAX | B CYIECSX
CYIJIMHKAX | TIHHAX

1. HabusHsle 1o 6.4, a nipu 3a0MBKE HHBEHTAPHOM TPyObI ¢ HakoHeuHukoM| 0,8 0,8 0,8 0,7
2. HabuBHBIC BUOPOIITAMIIOBAHHBIC 0,9 0,9 0,9 0,9
3. BypoBble, B TOM YHuCIIe ¢ yIIUPEHHEM, OETOHUPYEMBIE:

a) TPU OTCYTCTBHH BOIBI B CKBKHHE (CyXMM crmocodom), a taxke mpu| 0,7 0,7 0,7 0,6

HCIIOJIb30BaHUU 00CAJHBIX HHBEHTAPHBIX TPYO

0) oJ1 BOAOM MM O] TITHHUCTHIM PACTBOPOM 0,6 0,6 0,6 0,6

B) JKCCTKMMHU OCTOHHBIMH CMECSIMH, YKJIaJplBacMbiMu ¢ momomipio| 0,8 0,8 0,8 0,7

rIIyOMHHOM BUOpanuu (CyXum crocooom)
4. BypoHaOHBHEIE, MOJIBIC KPYTJIbIE, YCTpauBaeMsble Ipu oTcyTcTBuu Boasl| 0,8 0,8 0,8 0,7
B CKB&KHHE C TIOMOIIIBIO BUOPOCEPICUHHKA
5. CBan-000JI0YKH, TIOIPy’KacMbIec BHOPUPOBAHMEM C BHICMKOW IPyHTA 1,0 0,9 0,7 0,6
6. CBau-cTon05! 0,7 0,7 0,7 0,6
7. BypOHHBEKIIMOHHBIE, U3TOTOBJISIEMBIC IO 3aIIUTON 00canubix TpyO mmn| 0,9 0,8 0,8 0,8
OCHTOHUTOBOTO pacTBopa ¢ onpeccoBkoi gapnenuem 200 - 400 xIla (2 - 4
aTt™)
8. Bypounbekuuonnsie ceau PUT 1,3 1,3 1,1 1,1

7.2.7 Pacuetnoe conportusiienne R, k[la, rpyHTa o HUYKHUM KOHIIOM CBaH CIEAyeT TPUHUMATD:

a) Ui KPYMHOOOJOMOYHBIX TPYHTOB C TIECYAHBIM 3arllOJHUTENIEM M IEeCKOB B OCHOBaHUU
HaOWBHOM 1 OYpOBOM CBali ¢ yITUpeHUEM 1 0€3 YIIUPEHHsI, CBau-000JI0UKH, IOTPY>KaeMOM C TIOJTHBIM
yJlaJIeHHeM IPYHTOBOTO J1pa, - 1o ¢popmyre (7.12), a cBan-0007I04KH, TOTPYKAEMOM ¢ COXPaHEHUEM
IPYHTOBOTO Si/Ipa U3 YKa3aHHBIX TPYHTOB Ha BeICOTY 0,5 M u GoJee, - mo Gopmyie (7.13):

R =0,7504(0uy"1d + 0z03y1h); (7.12)
R = as(ayy'1d + o03y1h), (7.13)

TJIe 01, 02, 03, 04 - Oe3pa3mMepHble KOAh(UIIMEHTHI, MPUHUMAaeMbIe 10 Tabnuie 7.6 B 3aBUCUMOCTH
OT PacYeTHOTO 3HAYCHUS yIIia BHYTPEHHETO TPEHUS TPyHTa OCHOBaHUS;
Y'1 - pacdueTHOe 3HaueHHe yJeNbHOro Beca IpyHTa, KH/M?, B ocHOBanuu cBau (1pu
BOJIOHACHIIIICHHBIX TPYHTAaX C YY€TOM B3BEIIMBAIOIICTO JACHCTBHS BOIbI);



Y1 - ocpeHeHHOE (II0 CIOAM) pacueTHOE 3HAYEHHE YIeIbHOTO Beca IpyHToB, KH/M?,
PacCIIOJIOKEHHBIX BBIIIE HIDKHETO KOHIIA cBau (IIPY BOJOHACHIIIEHHBIX TPYHTaX
C Y4€TOM B3BEIIMBAIOIIETO ACHCTBUS BOJbI);

d - nmamerp, M, HaOMBHOW W OypOBOHM cBail, JHAMETP YIIHpEHHUS (IS CBau ¢
YIIUPEHUEM), CBaW-00O0JOYKM MM JUAMETP CKBaXHHBI IS CBaW-CTOJOA,
OMOHOJIMYEHHOTO B TPYHTE [IEMEHTHO-TIECUaHBIM PACTBOPOM;

h - rnyOuHa 3alOoKeHMs, M, HIDKHETO KOHIA CBal WM €€ YIIUPEHHs,
OTCYHMTHIBa€Masi OT MHPHUPOJHOTO penbeda WIM YPOBHS IUIAHHPOBKH (TIPH
IUTAHUPOBKE CPE3KOil), U OTOp MOCTOB - OT JIHA BOAOEMa IMOCje ero ooduero
pa3MbIBa IIPU pacueTHOM TaBOJIKE;

0) 7S TIIMHUCTBIX TPYHTOB B OCHOBAHHH - 110 Tabuuie 7.7.

IIpumeuanus

1 Ykazanus 7.2.7 OTHOCATCS K CiTy4asiM, KOT1a 00ecrieqrBaeTcsl 3ariy0JieHHe CBail B TPYHT, IIPUHSTHIN 32 OCHOBAaHHE
UX HWKHUX KOHIIOB, HE MEHEE YeM Ha JJMaMeTp CBau (WJIM YIIMPEHHs JJIsl CBaK C YIIMPEHHUEM), HO HE MEHee YeM Ha 2 M.

2 3nauenwus R, paccunrtannblie o ¢popmynam (7.12) u (7.13), He cneayeT NpUHUMATH BhILIE 3HAYCHUH, IPUBEJCHHBIX
B Tabsuue 7.1 1 3a0MBHBIX CBail TOW )K€ JUIMHBI U B T€X )K€ TPYHTOBBIX YCIIOBUSIX.

Tabonunga 7.6
PacueTHble 3HaU€HMS yTIiia BHYTPEHHETO TPEHHS TPYHTA @), TPaj.
Koopuuuenst 23 25 27 29 31 33 35 37 39
o1 9,5 12,6 17,3 24,4 34,6 48,6 71,3 108,0 163,0
o2 18,6 24.8 32,8 455 64,0 87,6 127,0 185,0 260,0
a3 npu h/d, paBHoMm:
40 0,78 0,79 0,80 0,82 0,84 0,85 0,85 0,85 0,87
5,0 0,75 0,76 0,77 0,79 0,81 0,82 0,83 0,84 0,85
75 0,68 0,70 0,71 0,74 0,76 0,78 0,80 0,82 0,84
10,0 0,62 0,65 0,67 0,70 0,73 0,75 0,77 0,79 0,81
12,5 0,58 0,61 0,63 0,67 0,70 0,73 0,75 0,78 0,80
15,0 0.55 0,58 0,61 0,65 0,68 0,71 0,73 0,76 0,79
17,5 0,51 0,55 0,58 0,62 0,66 0,69 0,72 0,75 0,78
20,0 0,49 0,53 0,57 0,61 0,65 0,68 0,72 0,75 0,78
22,5 0,46 0,51 0,55 0,60 0,64 0,67 0,71 0,74 0,77
25,0 u Goitee 0,44 0,49 0,54 0,59 0,63 0,67 0,70 0,74 0,77
o4 ipu d, paBHOM, M:
0,8 1 MeHee 0,34 0,31 0,29 0,27 0,26 0,25 0,24 0,23 0,22
4,0 0,25 0,24 0,23 0,22 0,21 0,20 0,19 0,18 0,17

IIpuMmeuanue - Jusg NpoMeKyTOUYHBIX 3HadeHud @), h/d u d 3HadeHus KOIPPHUIUEHTOB o1, O, O3, U 04
OMPEJIENIAIOT MHTEPIIONIALMEHN.

TaoOonunga 7.7
I'myOuna Pacuernoe conporuBnenue R, kIla, mox HIKHUM KOHIIOM HAaOMBHBIX U OYypPOBBIX CBail C YIIUPEHHUEM
3aJI0KEHHMS u 0e3 yIIUpeHUs U cBali-000JI09eK, IOTrPykKaeMbIX ¢ BEIEMKOI I'PYHTA U 3aII0JIHSIEMBIX OETOHOM,
HIPKHETO KOHIA | IIpU INIMHUCTBIX TPYHTAX, 32 MCKIIOYEHHEM IPOCATOYHBIX, C HOKa3aTeJIeM TeKy4ecTH |, paBHBIM
cBau h, m 0,0 0,1 0,2 0,3 0,4 0,5 0,6
3 850 750 650 500 400 300 250
5 1000 850 750 650 500 400 350
7 1150 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 - -

IMpumeuanue -/l cBaliHBIX GYHIAMEHTOB OIIOP MOCTOB 3HAUCHHS, TIPUBEACHHBIC B TAONUIIE, CICAYET:

) MOBBIMIATE (IIPU PACIIONIOKEHUH OMOP B BOJOEME) HA BEIMUYHHY, PaBHYIO 1,5Ywhw, T€ Yw - YAENbHBIN BEC BOJIHI -
10 kH/m3; hy, - T1yOuHa clost BOAB B BOJOEME OT €€ YPOBHS IIPH PACUETHOM IIABOJKE O YPOBHS JHA BOJOEMA, a MPH
BO3MOXKHOCTH Pa3MbIBa - JI0 YPOBHsI JJHA TI0cJie 00IIEro pa3MbiBa;




I'myOuna Pacuernoe conporusnenue R, kIla, mox HIKHUM KOHIIOM HAaOMBHBIX U OYypPOBBIX CBail C YIIUPEHHUEM
3aJI0KEHHS n 0e3 yIIUPEHHs U CBai-000JI09€K, MOTPYKAEMBIX C BBIEMKOW TPYHTA U 3aII0JIHSEMBIX OETOHOM,
HIDKHETrO KOHIIA | TPU INIMHHUCTBIX TPYHTAX, 3a HCKIIOUYEHUEM NPOCAJOYHBIX, C TOKA3aTeIeM TeKydecTH i, paBHbIM
cBau h, M 00 | 0,1 | 0,2 | 0,3 | 0,4 | 05 | 06

0) moHmWKaTh NMpH KOd(PHUIMEHTE MOPUCTOCTH TpyHTA € > 0,6, Mpu 3TOM KOIPPHUIIMESHT TOHKEHHUS M ClIeayeT
OTIPEISNIATh MHTEPIIOJISIHEH Mexny 3HadeHussMiu M= 1,0 npue =0,6 um=0,6 npue =11,

7.2.8 PacuetnHoe comporuBnenue R, klla, rpyHTa mMojJ HWXHHM KOHIIOM CBau-O0OJOYKH,
norpykaeMoi 0e3 yJaneHus TPYHTa WK ¢ COXpaHEHHUEM IPYHTOBOTO siJ[pa BRICOTON HE MEHEe TpeX
JIMaMEeTpOB OOOJIOUKM Ha TOCIIEAHEM dTare ee NOrPYKEHHs U He 3aroyiHsAeMoi OeToHOM (IpH
YCIIOBHH, YTO TPYHTOBOE SIAPO 0O0pa30BaHO M3 TPYHTA, HMEIOMIETO TE K€ XAPAKTEPUCTHKH, YTO U
IPYHT, NPUHATBHIA 32 OCHOBaHHWE KOHLIA CBaW-00O0JIOYKH), CIEAYET MPUHHUMATh 1o Tabdbmume 7.1 ¢
Kod(ppuImeHToM ycmoBuid pabOThI TPYHTA, YYUTHIBAIOIIUM CIIOCOO MOTPYKEHHS CBaii-0007104YeK B
COOTBETCTBUH C 103. 4 TaOnuubl 7.3, IPH 3TOM PACUETHOE CONPOTHBICHHE B YKa3aHHOM Cilydae
OTHOCHUTCS K IIONIAIN TIONEPEYHOTO CEYCHHUST CBAN-000JI0UKH HETTO.

7.2.9 Hecymyto cnoco6HOCTh Fqu, KH, HaOuBHOM 1 6ypoBOii cBaii 1 cBan-000JI0YKH, pabOTAIOIINX
Ha BBIJICPTUBAIONINE HATPY3KH, CICAYET ONPEACIIATh 10 GopmyIie

Fau = YCUZchfihi, (7.14)

rZIe Yc - TO ke 4TO u B popmyie (7.10);
U, vef, fi, hi - T0 5xe uto u B hopmyne (7.11).

BunrtoBLle cBan

7.2.10 Hecymyro criocoonocts Fg, kH, BUHTOBO#1 cBan nuamerpom Jyionactu d < 1,2 M u yinHOi |
< 10 M, paboTaromeli Ha C)KMMAIONTYIO WU BBIJEPTUBAIOIIYI0O HATPY3KY, CIECIYET OMPEesaTh MO
dopmysne (7.15), a npu nuamerpe nomactd d > 1,2 M u amuHe cBau | > 10 - ToabKO MO JAaHHBIM
WCTIBITAHUN BUHTOBOM CBaW CTaTUYECKOM HArpy3KOM:

Fa = ye[(a1c1 + azy1h1)A + ufi(h - d)], (7.15)

e Yy - KodPUImeHT ycioBuii pabOThI CBaM, 3aBUCSIIMA OT BHUJA HArpy3KH, NEUCTBYIOIICH Ha
CBAlO, M TPYHTOBBIX YCIIOBHIA U ONpeAeNsieMblii 1o Tadnuie 7.8;
ai, a2 - Oe3paszmepHble KO3(POUIIMEHTH, MpPUHUMAaeMble 1o Tabnuie 7.9 B 3aBUCUMOCTH OT
pacyeTHOro 3HaUEHUs yIila BHYTPEHHEr0 TPEHUs TpyHTa B paboueii 30He @) (o paboueit
30HOHU TIOHUMAETCS MPUIIETAOIIH K JIOMACTH CJIO TPyHTa TOIIIMHOM, paBHOH d);

C1 - pacueTHOE 3HaueHHE yJEIbHOTO CLEIUICHUS TpyHTa B paboueii 30He, Klla;

Y1 - OCPETHEHHOE pacueTHOE 3HAUYEHUE Y/IeJIbHOTO Beca IPYHTOB, 3aJIETAIOIINX BbIIIE JIOMACTH
cBau (IIpH BOJOHACKIIIEHHBIX TPYHTAX C yU4ETOM B3BELIMBAIONIETO AeiicTBIs Boabl), KH/M;

h1 - rmyOuHa 3aeraHus JIOMacTy CBaK OT MPUPOTHOTO pebeda, a MU MITAHUPOBKE TEPPUTOPHU
CPE3KOH - OT YPOBHs INIAHUPOBKH, M;

A - mpoeKIys MIOMIAM JOTACTH, M2, CIUTAs 10 HAPYKHOMY JMAMETPY, IPU paboTe BUHTOBOI
CBau Ha CKMMAIOIIYIO HATPy3KY, U POEKIUs pabouel IIomaan JOmacTH, T.€. 38 BEIYeTOM
IUIOLIA/IA CEYEHUS CTBOJIA, IpU paboTe BUHTOBOM CBaM Ha BbIIEPTUBAIOIIYIO HATPY3KY;

U - IepuMeTp MOMEePEYHOro CEUYEeHUs CTBOJIA CBaH, M;

fi - pacueTHOE compoTHBIIEHNE IPYHTA Ha OOKOBOWM MMOBEPXHOCTH CTBOJIAa BUHTOBOM cBaw, Klla,
npuHUMaeMoe 1o Ttabnuie 7.2 (OCpeAHEHHOE 3HAuYeHHUE JUIsI BCEX CJIOEB B Ipenenax
TUIYOWHBI IOTPYKEHUS CBaM ),

h - miuHA CTBONA CBaM, MOTPY)KEHHOU B TPYHT, M;

d - auameTp JomacTH CBaM, M.

IIpumevanus

1 Ilpm ompeneneHnn Hecymeld CIOCOOHOCTH BHHTOBBIX CBail TpH JAEHCTBHM BIABIMBAIOMIMX HArpy30K
XapaKTepUCTHKH TPYHTOB B Tabmuie 7.9 OTHOCATCS K TPYHTaM, 3aJETalolldM IO JIONAcTbio, a MpH paboTe Ha
BBIICPTUBAIOIINE HATPY3KH - HaJl JIOMACTHIO CBaU.

2 I'myOuHa 3a10XKEHUsI JIOMACTA OT YPOBHS IJIAHUPOBKH JIOJDKHA ObITH He MeHee 50 Npu TIIMHUCTBIX TPYHTAX U HE
Mmenee 6d - ipu neckax (tie d - quamerp JIomacTH).



Tabonuua 7.8

KoadhdunmenT yciaoBmii paboThl BUHTOBBIX CBail Y¢ IPH
I'pyHTBI Harpyskax
CKMMAIOIINX | BBIACPTHBAIONINX | 3HAKOIIEPEMCHHBIX
1. I'uHBI B CYTTIMHKH:
a) TBep/ble, OJYTBEPAbIE U TYTOIUIACTUYHbIE 0,8 0,7 0,7
0) MATKOILIACTHYHBIC 0,8 0,7 0,6
B) TEKyUeIJIACTHYHBIE 0,7 0,6 0,4
2. Ilecku u cynecu:
a) IeCKU MaJIOBJIAYKHBIE U CYIIECU TBEP/IbIE 0,8 0,7 0,5
0) TIeCKH BJIaXKHBIC M CYIICCH IJIACTUYHBIC 0,7 0,6 0,4
B) IIECKH BOJIOHACHIIIICHHBIC U CYIIECH TEKy4He 0,6 0,5 0,3
Tabnuma 7.9
PacueTHOE 3HaUYeHHE yTia KoadhpunmenTsr PacueTHoe 3HaueHME yTiia KoadhdunmenTsr
BHYTPCHHETO TPCHHUS TPYHTA B BHYTPCHHETO TPCHHUS TPYHTA B
o o1 o2 o o1 o2
paboueii 30HE @), Tpa. paboueii 30HE @), Tpa.
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 45 30 38,0 22,5
20 12,1 55 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

bypo3aBuHYHBaeMble CBau

7.2.11 Hecymryro crnocoOHOCTh Oypo3aBuHumMBaemon cBaum Fq, kH, ciemyer ompenensite mo
bopmyine
Fa = vc(yecrRA + uZycfihi), (7.16)

rae ye - ko3dduuueHT ycaoBuil paboThl CBau B IPyHTE, IPUHUMAEMBbIN paBHBIM 1
R - pacyeTHOoe COmMpOTHBIEHHE IPyHTA IMOJ HIDKHUM KOHIIOM cBau, Klla, onpenensemoe mno
hopmyne (7.17);
A - mIomaak MONepPevyHoro CeYeHMs CTBOIA CBau, OpyTTO, M
U - IepuMeTp MOMEepPEeUHOro CEUYEeHUs CTBOJIA CBaH, M;
fi - pacyeTHOE COMPOTHBICHHE I-TO CJIOS IPYHTa OCHOBaHMs Ha OOKOBOW MOBEPXHOCTH CBaM,
k[la, mpuHMMaeMoe o Tabmure 7.2;
hi - TosmuHa i-ro CI0s TPyHTa, COMPHUKACAIOIIETOCS ¢ OOKOBOM MOBEPXHOCTHIO CBAH, M;
YerR - KO3 UIIHMEHT ycITOBUI pabOTHI TPYHTA MO HUYKHUM KOHIIOM CBau, IPUHUMAEMBI paBHBIM
0,8;
Yef - Koo ummeHT ycioBuii paboThl TpyHTa HA OOKOBOW MOBEPXHOCTH CBAW, IPUHUMAEMBIA
paBHBIM 1,1 mpu mOTpyXKEHUH CBau C TOBEPXHOCTU I'PYHTA B HEHAPYIICHHBIN IPYHTOBBIN
MaccuB; paBHbIM 0,8 - mpu MOrpyXeHHWU CBaWl B Pa3phIXJICHHBIA IMPEABAPUTEIHHBIM
OypeHueM TPYHTOBBII MaccuB M paBHbIM 0,6 - TpH MOTPYKEHWU CBaW B JHUACPHYIO
CKBRKUHY.
PacuetHoe compoTuBiieHHE TPyHTa MOJ HM)KHUM KOHLIOM OypO3aBHMHUMBAaEMOW CBaul ClIeIyeT
OTIpeNeNIATh 10 hopMyIie

2.
’

R = asc1 + o2y1h, (7.17)

r7ie o1, 02 - Oe3pasmepHbie KOIPPUIMEHTHI, TPUHUMaeMble 1o Tabnuie 7.9 B 3aBUCHMOCTH OT
pacyeTHOTO yriia BHYTPEHHETO TPEHUS TPYHTA (|, OCHOBAHUS CBaW;
C1 - pacyeTHOE 3HAYCHHUE yJEIhHOIO CIEIUICHUS IPYHTa OCHOBaHUS cBau, Klla;
Y1 - OCpeIHEHHOE pacyeTHOe 3HAYeHHe yIeIbHOTO Beca TpyHToB, KH/M, 3anmeraronux Bhime
HIOKHETO KOHIIA CBau (IIPH BOJOHACHIIICHHBIX TPYHTAX C YYE€TOM B3BEIIMBAIOIIETO
JIEHCTBUS BOJIBI);
h - ryOuHa mOrpy>XeHus CBau, M.



7.2.12 TommuHa CTeHKH OypO3aBHMHYMBAEMBIX CBall JOJDKHA IIPOBEPSATHCS pPAacuyeTOM Ha
OPOYHOCTh TPH Mepenadye Ha TpyOy MAaKCHMAJIBHOTO KpYTSIIET0O MOMEHTAa, Pa3BHBAEMOTO
MEXaHU3MOM, UCIIOJIb3YEMBIM ISl TOTPYKEHHUS CBal.

YdeT oTpunaTeNbHBIX (HETrATUBHBIX) CHJI TPEHUSI TPYHTA HA 0OKOBOM MOBEPXHOCTH CBail

7.2.13 OtpunarenbHbie (HETaTUBHBIC) CHIIBI TPEHUS, BO3HUKAIOIINE Ha OOKOBOI MOBEPXHOCTH
cBall MpH 0caJKe OKOJIOCBAfHOTO TPYHTA U HalpaBiIeHHbIE BEPTUKAIbLHO BHU3, CIEIyEeT YUYUTHIBAThH
B CITy4asix:

MJITAHUPOBKY TEPPUTOPHH TIOJICHITKON TonmuHOM 6onee 1,0 Mm;

3arpysKku 1oJ1a CKJIaJ0B HoJ1e3Hoi Harpyskoii 6onee 20 kH/Mm?;

3arpy3KH Moja okoso (hyHIaMEHTOB MOJIE3HOH Harpy3Koi oT o6opynoBanus 6oiree 100 kH/M?;

yBenuueHus: 3(PpPEKTUBHBIX HAMPSHKCHUN B TPYHTE 3a CUET CHATHUS B3BEUIMBAIOIIETO JCHCTBUS
BOJIbI IIPY MMOHMKEHUU YPOBHSI MMOA3EMHBIX BOJI;

HE3aBEPIICHHOW KOHCOIUAAIIMN TPYHTOB COBPEMEHHBIX U TEXHOTCHHBIX OTJIOKEHUIH;

YIUIOTHEHHSI HECBSI3HBIX TPYHTOB IIPU JUHAMHUYECKHUX BO3ICHCTBUSIX;

MPOCAJKU TPYHTOB MPU 3aMadlBaHUY;

IIPU CTPOUTENHCTBE HOBOTO 37aHMsI BOJIU3U CYIIECTBYIOIINX.

IIpumeuanue - YdYeT OTPUUATENBHBIX CHJ TPEHHS, BO3HUKAIOIIMX B IMPOCAIOYHBIX TPYHTAX, CIEAyET
MIPOU3BOJIUTEH B COOTBETCTBHUH C TpeOOBaHUAMH pasjena 9.

7.2.14 OrtpunarenbHble CHUIIBI TPEHUS YYUTHIBAIOT 10 INIyOWHBI, HA KOTOPOH 3HAYEHHUE OCAJKU
OKOJIOCBAMHOTO IPYHTA MOCJIE BO3BEICHUS U 3arpy3KH CBaHOTO (hyHIaMEHTAa MPEBBILIAET OJTOBUHY
NpeAeIbHOTO 3HaYCeHUs ocaaku (yHaaMeHTa. PacyeTHble CONMpOTUBIICHHS IPpyHTa fi MIPUHUMAIOT 110
TabauIe 7.2 co 3HAKOM «MHHYC», a 1Jis Topda, uia, canpornens - muayc S klla.

Ecnu B mpenenax ATMHBI TOTPYKEHHON YacTH CBAM 3aJ€raloT HAIJIaCTOBaHHS TOp(]a TONIIMHON
o6omee 30 cM W BO3MOXKHA TUTAHMPOBKA TEPPUTOPUHU TIOJCHINKON WM WHAs €€ 3arpyska,
OKBUBAJICHTHAsI MOJCHINKE, TO PAacCUeTHOE COINPOTHBICHUE TpyHTa fi, PacIONOKEHHOTO BHIIIE
MOJIOIIBBl HAWHU3ILIETO (B Tpenesax JJIWHBI MOTPYKEHHOH 4YacTu cBau) ciiosi Topda, cienyer
MPUHUMATD:

a) IIpY MOJCHINIKAaX BBICOTOM MEHee 2 M JJIsi TPYHTOBOM MOJCHINKH U ¢JI0€B Topda - paBHBIM HYJIIO,
JUI. MUHEPAJIbHBIX HEHACBIITHBIX TPYHTOB IMPUPOJAHOTO CIOXKEHUS - TIOJIOKUTEIBHBIM 3HAYSHUAM 1O
Tabaune 7.2;

0) mpu MOJCHINKAX BBICOTOM OT 2 10 5 M Ul TPYHTOB, BKJIIOYAasl MOJCHINKY, - paBHbIM 0,4
3HAYCHHM, YKa3aHHBIX B Ta0muie /.2, HO CO 3HAKOM «MHHYC», a mis Ttopda - munyc 5 klla
(oTpHuLIaTENBHBIE CUIIBI TPEHUS);

B) IIPU MOJCHINIKAX BBICOTOM OoJiee 5 M 171l TPYHTOB, BKJIIOYAs TIOJICHINKY, - PABHBIM 3HAYEHUSIM,
YKa3aHHBIM B Ta0iuIle 7.2, HO CO 3HAKOM «MHUHYC», a i Topda - munyc 5 klla.

B npenenax HukHEW yacTW CBail, Tlle Ocajka OKOJOCBAWHOIO TPyHTa IOCIE BO3BEICHHS U
3arpy3Kd CBalHOro (yHIaMEHTa MEHee IOJIOBUHBI IMPEACIbHOIO 3HAYCHHUS OCAIKU CBAaHOTO
byHmamMeHTa, pacdyeTHbIC CONMPOTHBICHUS TpyHTa fi CleayeT MPUHHUMATh MOJOXKHUTEILHBIMH 10
tabnuie 7.2, a qus Topda, una, canpornens - paBHbiMu 5 kl1a.

7.2.15 B ciny4yae korja KOHCOJUIAIMS TPYHTA OT TOJCHINIKH WU TPUTPY3KH TEPPUTOPUH K
MOMEHTY Hauaja BO3BEJCHHUS HAJ3EMHOW YacTH 3JaHWHM WM COOPYXEHHH (BKJIIOYasi CBaHBIN
POCTBEPK) 3aBEpIIMJIACH MM BO3MOXKHOE 3HAUEHHUE OCAIKU T'PyHTa, OKPY>KAIOLIEro CBau, MOCie
YKa3aHHOT'O MOMEHTAa B pe3yJIbTaTe OCTaTOYHOW KOHCONUAALMHU HE OYAET NMPEeBBIIATh MOJOBHHBI
MpeleIbHOr0 3HAUEHUSI OCAJKU JUISl MPOECKTHUPYEMOIO 3/1aHUS WM COOPYKEHHS, CONPOTUBJICHHE
IpyHTa Ha OOKOBOM MOBEPXHOCTHU CBau JIOMYCKAETCS MPUHUMATD MOJIOKUTEILHBIM BHE 3aBUCIMOCTH
OT HAJIMYUS KK OTCYTCTBHSI Tpociioek Topda. s mpocioek Topda 3naueHwue fi, cemnyer npuHuMaTh
paBHbIM 5 Kl]a.

Ecnu w3BecTHBI 3HaueHHUs KOXPHUIIMEHTOB KOHCOMMAAIMH W MOyl nedopmaruu Topdos,
3aJIeralolyX B Mpefesax UIMHBI MOTPY>)KEHHOW YacTH CBaH, U BO3MOXKHO ONpEACTICHUE 3HAYCHHUS
OCaJKi OCHOBAaHHS OT BO3ACUCTBUS MPUTPY3KU TEPPUTOPUHU AJISL KAXKAOTO €O IpyHTa, TO MpHU
OTIpeJIeIEHUH HeCylel CocOOHOCTH CBaM JIOMYCKAETCSl YUUTHIBATh CHIIbI COIIPOTUBIICHUS TPYHTA C



OTpUIATENILHBIM 3HAKOM (OTpPUIIATEIbHBIE CUJIBI TPEHUS) HE OT YPOBHS TOJOIIBHI HUKHETO CIIOS
Top(a, a HaUMHAS OT BEPXHErO YPOBHS CJIOSI TPYHTA, 3HAUE€HUE JOTOTHUTEIBHOW OCaAKH KOTOPOTO
OT NPUTPY3KH TEPPUTOPUM (ONPEIEICHHONM HAadyMHAs C MOMEHTA IIEpPElaud Ha CBAI0 PACUETHOU
Harpy3Ku) COCTaBIIsieT OJIOBUHY MPEIeIbHOT0 3HAUEHUS OCA/IKH JJIsl TPOEKTUPYEMOTO 3aHUs WIH
COOPYKEHHSL.

7.3 ONPEJAEJEHUE HECYIIEA CIIOCOBHOCTH CBAM IO PE3YJIBTATAM
MOJIEBBIX UCCJIEJOBAHUI

7.3.1 Hecymas cmocoOHOCTh CBaii B TIOJIEBBIX YCIOBUSX MOXET OBITh ONpPECIICHA CIICTYIONTUMU
METOAAMU: CTATUYCCKHUMHU UCIIBITAHUAMU CBaI>'I, JUHAMHWYCCKUMU UCIIBITAHUAMUNU CBaﬁ, HUCIIBITAHUAMMU
I'PYHTOB 9TaJOHHOH CBaeﬁ, HUCIIBITAaHUAMHA CB&fI'?)OHI[OB, HUCIIBITAHUSAMU T'PYHTOB CTAaTUUYCCKHM
30HIMPOBAHUEM.

IMIpumeuanune -Jlnst3a0MBHBIX BUCSYHUX CBall AIIMHON Oostee 12 M BMECTO MCTIBITAHHMH IPYHTOB TAIOHHOW CBaeh

JA0NyCKaeTCd HNPOU3BOAUTL HCHbITAHUSA CBaeﬁ-SOHZ{OM JAnaMEeTpoM 127 MM, KOHCTPpYKIHSA KOTOpOI7[ obecrieunBaer
pa3aciabHbIC U3MEPCHHUA CONPOTHUBJIICHUSA I'PDYHTA MOA HUKHUM KOHIIOM M Ha Y4YaCTKE OOKOBOI1 MNOBEPXHOCTU (My(l)Te

TPEHHUs).

7.3.2 VcnbiTanusi cBall CTaTUYECKOW W JTWHAMUYECKOW HArpy3KaMH W HCIBITAaHUS TPYHTOB
ATAJIOHHOMW CBaei ClieAyeT MPOU3BOAUTE, coOmonas TpedoBanus [OCT 5686, a ucnbITaHus TPYHTOB
cratuueckuM 3oHAaupoBaHuemM - ['OCT 19912. HcneiTaHuss TPYHTOB CBAaeW-30HAOM CIIEYET
MIPOU3BOIUTE B COOTBETCTBUU ¢ TpeboBanusMu ' OCT 5686 npuMeHUTENBHO K ATAIOHHON CBae THIA
I

OO0beM MoJIeBbIX UCIBITAHUN PEKOMEHyeTCsl IPUHUMATh B COOTBETCTBUU C MPHIIOKEHHEM B.

7.3.3 Hecymyto cmocobHocth Fg¢, kH, cBaii mo pesynbTaTaM WX UCIBITAaHUN BIABIWBAOIICH,
BBICPTUBAIONICH ¥ TOPHU3OHTAIBHOW CTAaTUYECKHMMH HAarpy3kamMd U 10 pe3yidbTaTaM uX
JUHAMHYECKUX UCTIBITAaHUI CIeAYeT ONpeneisaTh no popmye

Fd = 'Yc(Fu,n/'Yg), (718)

rae ye - kodddunmeHt ycioBuii paboThl CBaW; B Cily4ae BIABIMBAIOIINX MU TOPU30HTAIBHBIX
Harpy3oK Yc = 1; B ciry4yae BbIIEPTUBAIOIINX HAIPY30K Yc IPUHUMAIOT 110 7.2.5;
Fun- HOpMaTMBHOE 3HAa4YCHHWE NPEICITHLHOIO COMPOTUBICHUS cBaW, KH, ompenensemoe B
coorBerctBuu ¢ 7.3.4 - 7.3.7,
Yg - KO3PGUIMEHT HaJIeKHOCTH TI0 TPYHTY, MPUHUMAEMBIN 110 yKa3aHusM 7.3.4.

[Ipumevanue - Pe3ynbpTarhl CTaTHYECKUX HWCIBITAHWHA CBali HA TOPH3OHTAJbHBIE HATPY3KH MOTYT OBITh
KCIOJIb30BaHbI JJIS HEMOCPEACTBEHHOTO ONPE/ENICHUs] PacueTHOM Harpy3Ku, JOMYCKaeMoOW Ha CBalo, €CIU YCIOBHS
UCTIBITAHUN COOTBETCTBYIOT JICHCTBUTEILHBIM YCIOBUSAM PAOOTHI CBaU B (PYHAAMEHTE 3JIAHUSI WA COOPYIKEHHUSL.

7.3.4 B ciy4ae eciu YuCIIO CBail, UCIIBITAHHBIX B OJINHAKOBBIX IPYHTOBBIX YCIOBUSX, COCTABIISET
MeHee [IIeCTH, HOPMAaTUBHOE 3HAUCHHE MPEIeIbHOT0 CONPOTHUBIICHH cBan B popmyiie (7.18) cnenyer
MPUHUMATh PABHBIM HAUMEHBIIEMY MPEIEIbHOMY CONPOTHUBIICHUIO, MOJYYEHHOMY U3 PE3yJIbTaTOB
UCTIBITaHUH, T.€. Fun = Fumin, @ K03 punment HanexxHoCTH 10 TPYHTY Vg = 1.

B ciiydae ecnu 4ncno cBaif, MCIIBITAHHBIX B OJIMHAKOBBIX YCJIOBHUSX, COCTaBISET IIECTh U Ooliee,
Fun 1 yg ciaenyer ompenensTh Ha OCHOBAHUHU PE3yJIbTATOB CTATHCTUYECKOH 0OpabOTKM YacTHBIX
3HAYCHWH TIPENeIbHBIX COMPOTHUBICHWK cBaik Fy, TOJNYYeHHBIX TI0O JaHHBIM HCIIBITAaHUH,
pykoBoncTBysAch TpeboBanusamMu [OCT 20522 npuMEHHUTEIBHO K METOIMKE, IPUBEICHHOM B HEM /TS
oTpesieNieHUs] BpEMEHHOI'O CONPOTUBIICHUS MIPHU 3HAUYEHUU JOBEpPUTENbHOI BepositHocTh o = 0,95.
IIpu »TOM fns oOmpeneNneHus YacTHBIX 3HAYEHUH TPEAETbHBIX CONPOTUBJICHUN CIlEayeT
PYKOBOJICTBOBAThCsI TpeOOBaHMsIMU /.3.5 TIpHW BIABIWBAIONINX, /.3.0 - MpPHU BBIACPTUBAOIINX U
TOPU3OHTANIBHBIX HAarpy3Kkax u 7.3.7 - MIpu TUHAMUYECKUX HCIIBITAHUSIX.

7.3.5 Ecnu Harpy3ka ImpH CTaTH4eCKOM MCTIBITAHUM CBail Ha BIABJIMBaHKE JOBEEHA IO HATPY3KH,
BBI3BIBAIOLICH HEMPEPHIBHOE BO3pACTaHUE UX OCAJKU S O€3 yBelndeHus Harpy3ku (mpu S < 20 Mm),
TO 3Ty Harpy3Ky NpUHUMAIOT 32 YaCTHOE 3HaYEHHE MPeIeIbHOr0 CONMPOTUBIEHUS Fy HCTIBIThIBaeMOi
CBau.

Bo Bcex ocrampHBIX ciydasx mjis (pyHIaMEHTOB 37aHUN W COOPYKEHHH (KpOME MOCTOB M



THUIPOTEXHUYECKUX COOPYXKEHMI) 3a YaCTHOE 3HAUEHUE IPEIEIbHOIO CONPOTHUBIIEHUS cBau Fy
BIABJIMBAIONIECH HAarpy3ke cleayeT TMpUHUMATh Harpy3Ky, TIOJl BO3JCUCTBUEM KOTOPOM
UCIBITHIBAEMAs CBasl MOJYYUT OCAJKY, PABHYIO S M OIpeaessieMyo o Gpopmyre

S = (Sumt, (7.19)

r7ie Sumt - TpPEIeTbHOE 3HAYCHHE CpeqHel ocaaku (QyHIaMEeHTa MPOEKTUPYEMOTO 3JaHUS WU
coopyxeHnusi, ycranapnuaemoe o CHull 2.02.01;
C - ko3 duimeHT nepexoaa ot NpeaeTbHOT0 3HAYSHUS CpEAHEH ocaiku (pyHIaMEeHTa 3IaHus
WIH COOPYXEHHS Symt K OCQJKE CBad, MOJTYYEHHOW MPU CTATUUYECKUX MCIBITAHUSIX C
YCIIOBHOM cTabmin3anueii (3aTyxaHueM) OCaIKu.

3navenue kodddurmenta { ciaeayer npuHUMaTh paBHbIM 0,2 B cIydasx, KOTrja UCIIBITAHUE CBail
MIPOU3BOIAT MIPH YCIOBHOM cTabunmu3aiuu, paBaoi 0,1 MM 3a 1 4, ecniu Mo UX HUKHAUMH KOHIIAMH
3aJIeraloT MecYaHble WM IMNIMHUCTHIE TPYHTHI ¢ KOHCUCTEHLIMENH OT TBEpJOH A0 TYroIlacCTUYHOM, a
TaKke 3a 2 4, €CIIU MO/ MX HUKHUMH KOHIIAMH 3QJIETAIOT TJIMHUCTHIC TPYHTHI OT MATKOTUIACTUYHOM
70 TeKydel KOHCUCTeHLIMHU. 3HaueHue Koddduuuenta  AomyckaeTcs yTOUHATh MO pe3yjbTaTam
HaONIIOJIGHUH 3a OCaJKaMHU 3JIaHUM, TOCTPOSHHBIX HA CBaWHBIX (DyHAAMEHTaX B aHAJOTHYHBIX
TPYHTOBBIX YCIIOBUSIX.

Ecnu ocanxka, onpenenennas no ¢popmyie (7.19), okaxercs 6onee 40 MM, TO 32 4aCTHOE 3HAYCHHE
MpeieIbHOTO COMPOTUBIIEHHS cBau Fy crieayeT mpuHUMAaTh Harpy3Ky, COOTBETCTBYIOIIYIO S = 40 MM.

JlJiss MOCTOB W TUIPOTEXHHYECKUX COOPYKEHUU 3a TpeleiabHOe CONMpoTHuBIeHWE cBau Fy mpu
BJIABJIMBAIONINX HArpys3kax clieyeT MpUHUMAaTh Harpy3Ky Ha OJIHy CTyleHb MEHEe Harpys3ku, Ipu
KOTOPOU BBI3BIBAOTCSL:

a) MpUpaIIeHUE OCAJIKH 3a OAHY CTYIECHb 3arpyxeHus (mpu o0IIeM 3Ha4eHUH ocaiaku Ooiee 40
MM), TIPEBBIIIAIOIICE B IATh pa3 U Ooyiee MpUpalieHue 0CaKH, MOTyYeHHOE 3a MPEAIISCTBYIONIYIO
CTYIIEHb 3arpy>KEeHHUS;

0) ocaaka, He 3aTyXarollas B TeYCHHE CYTOK U OoJiee (Ipu oO1ieM 3HaueHuu ee 6onee 40 Mm).

Ecnu npu MakcuMalibHON HOCTUTHYTOM MPU HUCTBITAHUSAX HArpy3Ke, KOTOpasi OKaXeTCs paBHOM
wm 6onee 1,5Fq [rne Fq - Hecymas crnmocoOHOCTh cBau, paccuuTanHas 1o ¢opmysam (7.5), (7.8),
(7.9), (7.11), (7.15) u (7.16)], ocamka cBam S TPH HCIBITAHHIX OKAKETCS MEHEE 3HAYCHUS,
orpeneneHHoro o ¢opmyne (7.19), a 119 MOCTOB M THAPOTEXHUYECKUX COOpYXeHUU - MeHee 40
MM, TO B 3TOM CJIy4ae 3a YaCTHOE 3HAUCHHE MPEIeNIbHOTO COMPOTHUBIECHUS cBau Fy gomyckaercs
MPUHUMATh MaKCUMAaIbHYIO0 Harpy3Ky, OTYyYEHHYIO IPU UCTIHITAHUSX.

IIpumeuanus

1 B oTAenbHBIX CllydasiX IIPH COOTBETCTBYIOIIEM O0OOCHOBAHUM JIOIYCKACTCS MPUHUMATH MAKCUMAIIbHYIO HATPY3KY,
JIOCTUTHYTYIO MPH UCTIBITAHUSX, PaBHO# Fy.

2 CryneHu 3arpyXeHUs TPU UCIBITAHUSAX CBall CTAaTHYCCKOW BIABJIMBAIONICH HATPY3KOW JOJDKHBI HA3HAYATHCS
paBubiME 1/10 - 1/15 npennonaraeMoro npeaebHOTO COMPOTUBIICHHS cBan Fy.

7.3.6 Ilpu ucnpITaHUM CBail CTATUYECKON BBIAEPTUBAIONICH MIIM TOPU30HTAIBHON HArpy3KOM 3a
YacTHOE 3HAYeHHEe TmpeaenbHoro conporusicHus Fy (7.3.4) mo rpadukaMm 3aBUCHMOCTH
NepeMeIleHN OT Harpy3oK NpPUHUMAIOT Harpy3Ky Ha OJHY CTyIeHb MEHee Harpysku, 0e3
YBEJIMYEHUS KOTOPOU NEPEMEICHHS CBal HENIPEPBIBHO BO3PACTAOT.

[Ipumevanue - Pe3ynpTaThl CTaTHYECKUX HWCIBITAHWH CBali HAa TOPH3OHTAJbHBIE HArPY3KH MOTYT OBITh
HCTIOJIB30BaHBI IJIsl HEMOCPEICTBEHHOTO ONPECTICHHUS PACYETHBIX TapaMETPOB CHCTEMBI «CBasl - TPYHT», HCIIOJIB3YEMbIX
B pacueTax 1o npuioxeHuro /1.

7.3.7 Ilpy TMHAMHUYECKHX MCIIBITAHUSAX 3a0MBHBIX KeJIe300€TOHHBIX U ACPEBSIHHBIX CBAll JUIMHOM
He Oosee 20 M yacTHOe 3HayeHWE mpeaenbHoro comportuBieHus Fy, kH, (7.3.4) mo maHHBIM HX
NOTpYy)XeHUsI Tpu (pakTHYecKkux (M3MEpEeHHBIX) OCTATOYHBIX OTKazax Sa > 0,003 M cuexmyer
ompeeNsaTh 1o GopMyIie

F_NAM| | 4B, mo+ef(m+my)

1
2 nAs, m +m,+m,

a

(7.20)



Ecmu daktrueckuil (M3MEpEHHBIN) OCTaTOYHBIN OTKa3 Sa < 0,003 M, TO B MpPOEKTE CBAHOTO
dbyHIaMeHTa cienyeT MPeAyCMOTPETh NMPUMEHEHHUE U TOTPYKEHHsI CBalk MOJOTa ¢ OoJbInel
SHEprueil ynapa, mpyu KOTOPOH OCTaTOYHBIN OTKa3 Oyaer Sa > 0,003 M, a B cirydae HEBO3MOKHOCTH
3aMeHBI CBacOOMHOTO 000PYIOBAHKS U TP HATMYUN OTKa30MEPOB YACTHOE 3HAUCHHE MPEIEIIEHOTO
compoTHBIiieHUs cBau Fy, kH, ciexyer onpenensats mo popmysie

_i_zsa_'_sel 1+8Ed(sa+sel)_ m4

- ! 01|
20 s, +s, (2s, +s,)F m,+m,

u

(7.21)

B dopmynax (7.20) u (7.21):
N - K03 HUIMEHT, IPUHIMAEMEIiT 110 Tadmue 7.10 B 3aBHCHMOCTH OT MaTepuana cBau, KH/M?;
A - wiomank, OrpaHUYCHHAs HAPY>KHBIM KOHTYPOM CIUIONIHOTO WIIA TOJOTO TOMEPEYHOTO
CEdEeHMs CTBOMA CBaM (HE3aBUCHMO OT HAIMYHUS UM OTCYTCTBUS Y CBAaH OCTpHS), M2
M - ko3 dunment, npuHIMaeMblii Tipy 3a0KMBKe CBAll MOJIOTaMHU YIapHOTO JACHCTBHUS PaBHBIM
eIMHUIIE, a P BUOPOIIOTPYKEHUU CBal - 1o Tabnuie 7.11 B 3aBHCUMOCTH OT BUa TPYHTA
MOJT UX HIYKHUMH KOHIIAMU;

Ed - pacuernas sHeprus ymapa mojioTa, kJ[x, mpuHuMaemas mo tadsmie /.12, wiam pacueTHas
3HEpTrusi BUOpororpyxarenei - mo tadmure 7.13;

Sa - (paKTUUYECKHI OCTATOYHBIA OTKAa3, PaBHBIN 3HAYCHUIO MOTPYKCHHUS CBAaW OT OJHOTO yaapa
MOJIOTa, a TIPY MPUMEHEHUU BUOPOIIOTpYKaTeNe - OT X padoThl B TeueHHe | MUH, M;

Sel - YOpYruii oTKa3 cBau (ynpyrue nepeMenieHus TpyHTa 1 CBau), OMpeesieMbli ¢ OMOIIBIO
OTKa30Mepa, M;

M1 - Macca MOJIOTa UJIM BUOPOTOTpYsKaTesl, T;

M, - Macca CBau U HaroJIOBHUKA, T;

m3 - Macca moab6adka (rmpu BUOpOMOrpyXeHuu cBaii Mz = 0), T;

M4 - Macca ylapHOW 4acTy MOJIOTA, T;

€ - Kodh(UIMEHT BOCCTAHOBJICHUS yAapa; NMpH 3a0MBKE KeIEe300€TOHHBIX CBall MOJIOTaMHU
YIApPHOTO JEHCTBUS C IPHMMEHEHHEM HArOJIOBHUKA C JIEPEBAHHBIM BKIaabimeM €2 = 0,2, a
npu Bubpomnorpyxarene g2 = 0;

0 - koappunment, 1/xH, onpenensiemslii mo Gpopmyne

o=t M Nl M poH ),

40 A A Jm,+m, (7.22)
3mech A, M4, M2 - TO ke, 9To U B hopmyrax (7.20) u (7.21);

Np, Nf - Ko3(hduIMEHTH TmepexoJa OT JUHAMUYECKOro (BKIJIIOYAIOIIErO BSI3KOE

CONPOTHBIIEHHE TPyHTa) K CTaTHYECKOMY CONPOTHBICHHIO  TPYHTa,

NPUHUMAaEMbIe COOTBETCTBCHHO PAaBHBIMHU: JJISl TPYHTa O] HIKHUM KOHIIOM

cau Np = 0,00025 c-m/xH u ans rpynTa Ha 60K0BOM MoBepxHOCTH cBau Nf = 0,025

c-M/kH;
As - muomaas G0KOBOM MOBEPXHOCTH CBAH, CONPHKACAIOIIEHCS ¢ TPYHTOM, M,
g - YCKOpEeHHe CBOOOIHOTO MajieHHs, paBHoe 9,81 m/c?;
H - dakTrueckas BbicOTa MaJICHUS YIapHOU YacTHU MOJIOTA, M;
h - BBICOTa IEPBOTO OTCKOKa YyJapHOW YacTH JAW3EIb-MOJIOTA, IpPUHUMaeMas

COTJIACHO TpuMeuanuto 2 K Tabnuie 7.12, s apyrux BugoB mojoros h = 0.

YacTHble 3HAYE€HHUS TMPEACIBHOTO COMNPOTHUBJICHUA TIPU  JAWUHAMHUYECKHUX  MCIBITAaHUAX
KeIIe300€TOHHBIX CBaii NITUHOMU cBbIte 20 M, a TAK)KE CTaTbHBIX CBail TI000M IJTUHBI 0 H3MEPEHHBIM
OCTaTOYHBIM U YIIPYTUM OTKa3aM IPU UX MOTPYKEHUU MOJIOTAMU CIIEAYET OMPEIEIISITh C TIOMOIIBIO
KOMITBPIOTEPHBIX TPOTpamMM, METOABI pacueTa 3a0MBKH CBail B KOTOPBIX OCHOBAHBI Ha BOJIHOBOWM
TEOPUU yaapa.

IIpumeuanus

1 Ilpm 3abmBKe CBail B TPYHT, IMOAJICKANN yIAICHUIO NP pa3paboTKe KOTIOBaHA, WM B TPYHT JHA BOJOTOKA



3HAUEHHE PACUYETHOTO OTKa3a CJEyeT ONpelelsiTh MUCXO/s W3 Hecylleld CHOCOOHOCTH CBail, BHIYUCICHHOW C y4eTOM
HEy/aJIeHHOTO HJIH MTOJBEP)KEHHOTO BO3MOKHOMY Pa3MbIBY IPYHTA, & B MECTaX BEPOSITHOTO MPOSIBICHMUS OTPUIATEIIbHBIX
CHJT TPEHHUSI - C KX YUETOM.

2 B ciydae pacxoxaeHus 6oiee geM B 1,4 paza 3HaUeHHI HeCcyIei CHOCOOHOCTH CBaif, ONPEAETICHHBIX 110 popMyiaMm
(7.20) - (7.22), ¢ Hecymieit cIOCOOHOCTRIO, OTIPEICIICHHOM PacueTOM B COOTBETCTBHH € TPeOOBaHUSIMH TIopasaena 7.2,
HEOOXOAMMO JOTOJIHUTEILHO POBEPUTHh HECYIIYI0O CHOCOOHOCTh CBail MO pe3yjbTaraM CTaTHYECKOTO 30HIMPOBAHHMS
WM CTATUYECKUX UCTIBITAHUMN CBaii.

Taonunga 7.10

Cnyuaii pacuera Koa¢dumment 1), kH/Mm?
Hcnbitanue cBait 3a0uBKOU U TOOMBKO# (2 Takxke B Cliydae OMPEe/ICHUs] 0TKa30B) MPH
BUJIAX CBaM:
JKEJIE300€ TOHHBIX C HATOJIOBHUKOM 1500
JIEpEBSHHBIX Oe3 momxbadka 1000
« ¢ nondabkoM 800

KoHTponp Hecymel crmocoOHOCTH CBald IO pe3ysibTaTaM IMPOU3BOJACTBEHHON 3a0MBKH TIPH
3HaueHuH Eq/Sa, kH:

1000 u meHee 2500
2000 1500
4000 950
8000 u 6oee 700

Taonupa 7.11

I'pyHTHI IOJ HIDKHUM KOHIIOM CBau Koadppumment M
1. KpynHo006510MOYHBIE C TIECUYaHBIM 3aITOTHATETIEM 1,3
2. ITecku cpeHel KPYIMHOCTH B KPYIHBIE CPEAHEH MIIOTHOCTH U CYIIECH TBEPIbIC 1,2
3. [Tecku Menkue cpeHer MIOTHOCTH 1,1
4. TTecku MbUIEBATHIE CPEAHEH TIIIOTHOCTH 1,0
5. Cyrmecu macTUYHBIC, CYTIIMHKY 1 TIMHBI TBEPIbIC 0,9
6. CyIJIMHKY ¥ TJIMHBI TOJTYTBEP/IbIC 0,8
7. CyrJIMHKY ¥ TJIMHBI TYTOIUIACTHYHBIC 0,7

IIpumeuanus
1 IIpum mIOTHBIX Neckax 3HaueHMs Kodpduuuenta M B 11o3. 2 - 4 ciepyer noseimats Ha 60 %.
2 3nauyenust kod¢p¢uumenta M pekoMmeHAyeTcs YTOYHSTh IO pEe3yJbTaTaM CTaTHYEeCKUX HCIBITAaHUH CBai,
3aryy0JCeHHBIX BUOPOTIOTPYKaTEISIMU.

Taonunpa 7.12

Bux Morota Pacuernas sneprus ynapa
MoJoTa Eq, kI
1. ITogBeCHOM WIIH OAUHOYHOTO JEHCTBHUSA GH
2. TpyO4aTslii AM3EIb-MOJIOT 0,9GH
3. IIITaHroBBIi AU3€Ib-MOJIOT 0,4GH
4. ln3enpHbIi IPU KOHTPOJIbHON TOOWBKE OJJUHOYHBIMH yIapaMu 0e3 MOoauu TOTUTUBA G(H - h)

IIpumeuanus
1 G - Bec, kH, n H - BeicoTa nmasenus (M) ynapHOi 4acTH MOJIOTa;
2 B mo3. 4h - BbicOTa MEpBOro OTCKOKA yIApHOM 4aCTH IU3€1b-MOJIOTA OT BO3AYIIHOMN MOIYIIKH, ONpeaesiemMas mno
MEepHOH peiike, M. J[Jisl IpeABapUTENIbHBIX PACUSTOB AOMYCKACTCS IPUHUMATH: ISl IITAHTOBBIX MOTOTOB h = 0,6 M, mst
Tpy6uarsix MosioToB h = 0,4 M.

Taonunpa 7.13

Bosmymiaromiast cuna Budpomorpyskarens, kH 9KBHBan;;gggﬁfff;;;ﬁ;;?ﬁ;“ ynapa
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 criocoonocts Fg, kH, 3a0uBHOI Bucsueil cBau, padoTaronieil Ha COXUMAIOMIYIO
HArpy3Ky, 1o pe3yJjbTaraM UCIbITAHUI TPYHTOB STAJIOHHOW CBaeH, CBAC-30HI0M WJIA CTATHYECKUM
30H/IMPOBAaHUEM CIIEyeT OnpeaensTh no ¢opmyne (7.18), B KoTopoii cieayeT NpuHsTh Ve = 1.

ITpu 5TOM HOpMaTUBHOE 3HaUYeHUE Fyn ONpeneNnaoT Ha OCHOBE YAaCTHBIX 3HAUYEHUH MpelenbHOro
conpotusieHus ceau Fu, kH, B MecTe nucnpiTanus rpyHTOB 3TaJIOHHOM CBaei, CBAach-30HIOM WM
30HJIMPOBAHUEM, OTIPEICTICHHBIX B COOTBETCTBUHU ¢ TpeboBanusimu 7.3.9, 7.3.10 nnm 7.3.11.

KoadduuneHnt HaaeKHOCTH TO TPYHTY Yg ONPEACISIOT Ha OCHOBE CTaTUCTHYECKOH 00paboTKH
YaCTHBIX 3HAYCHUI MPEICIIPHOTO CONTPOTHBIICHUS cBau Fy B cooTBeTcTBHH C 7.3.4.

7.3.9 YactHoe 3HAUEHHUE IPEICIBHOTO CONPOTUBICHUS 3a0MBHOM CBaM B MECTE HCIBITAHHS
TPYHTOB dTAJIOHHOM cBael Fy, kH, cnenyeT onpenensiTs:

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

Fu= Ysp(U/Usp) Fu,sp, (7.23)

r7e Ysp - KOIPPUIMEHT, TPUHUMAEMbIii paBHBIM 1,25 mpu 3arny0JeHHH CBaW B IJIOTHBIC MECKH
HE3aBHCHMO OT MX KPYMHOCTH HJIM KPYIMHOOOJOMOYHBIE TPYHTHI M paBHbIM 1,0 ams
OCTaJbHBIX TPYHTOB;

U, Usp - TIEpUMETPhI IMOMEPEYHOro CEUeHHUs CBau M 3TaJOHHOHM cBau; Fy - 4yacTHoe 3HaueHue
MpeAeIbHOTO COMPOTUBICHUS STalOHHOM cBau, KH, ompenensemoe mo pe3yinbraram
WCIIBITAaHUS CTaTUYECKON HArpy3Koi mo 7.3.5;

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

Fu = ycrRspA + yerfspuh, (7.24)

re YR - Kod(hPHUIMEHT ycoBHil paOOThI MO/ HIPKHUM KOHIIOM HATYPHOU CBau, MPUHUMAEMBIN 110
tabnuie 7.14 B 3aBUCHUMOCTH OT MPEACIBHOTO CONMPOTHBJICHUS TPYHTA I10J] HUKHUM
KOHIIOM 3TaJIOHHOM cBau Rsp;
Rsp - mpenenbHOE CONPOTUBIICHHUE IPYHTA MO/l HUKHUM KOHIIOM 3TaJlOHHOM cBau, klla;
A - mIomaab TONEPEYHOro CEUeHHs HaTYPHOM CBaH, M,
Yt - KO3hHHUIMEHT yCIIOBU pabOThl Ha OOKOBOM MOBEPXHOCTH HATYPHOU CBaM, TPUHUMAEMBII
o tabmwuie 7.14 B 3aBUCUMOCTH OT fsp;

fsp - cpemHee 3HA4YCHHE TNPEACIBHOTO COMPOTHBICHUS TPYHTa Ha OOKOBOW IMOBEPXHOCTH
3TaJOHHOH cBau, klla;

h - rnyOuHa morpy:KeHus: HATYpHOU CBaH, M;

U - IepUMETp IMOMEPEUYHOr0 CEUEHUS CTBOJIA CBAU, M.

IMpumeuanne - Ilpu npumeHenun stasoHHOM cBam Tuna |l ciexyer npoBepUTH COOTBETCTBHE CYMMBI

peaACIbHbBIX COl'IpOTI/IBJ'IeHI/Iﬁ TpyHTa 1104 HU’KHHUM KOHIIOM U Ha OOKOBOI1 MOBEPXHOCTU JTAJIOHHOM CBau ee apeacIbHOMY
COIMPOTUBJICHUIO. Ecimu pasHulia MEXKAYy HUMU IIPCBLIIITACT 20 %, TO pacydeT NpEACIbHOI0 COMMPOTHUBIICHUS HaTypHOﬁ cBan
JOJIDKCH BBIINIOJIHATHCA KaK JJIsA 9TaJOHHOM cBau THMA l.

Ta6numa 7.14

Kooprument ;{C; B SapHCHMocTH KoaddurmeHt yer B 3aBucuMocTH 0T fsp |Koopduument yor
Re.. k1 OT S fspy Tos,is IS 3TAIOHHEIX crai Tumos |l u 111 B 3aBHCHMOCTH
> K14 JUTS OTAJIOHHBIX | JIJIsl TAJIOHHBIX klla ot fps;i st cBaM-
cBaii Trma |l cBaii Tuma 11 TP TIECKax TIPH TITHHHCTRIX 30HJa
TpYHTaX
<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 - - - -
IIpumevanus
1 JIyist IpOMEXyTOUHBIX 3HAUCHHUH Rsp U fsp 3HAUCHUS Yer ¥ Yof OTIPEACISIFOT HHTEPIIONATIUCH.
2 B ciydae ecnm mo OOKOBOW IMOBEPXHOCTH CBaW 3aJIeTAlOT NMECKW M TJIMHUCTBIC TPYHTHI, KOIPPHUIMECHT 7Ycf




Koaduumenr ycer B 3aBUCHMOCTH

KoaddurmeHt yef B 3aBuCHMOCTH OT fsp

KoaddummeHT 7yt

oT Rsp -
R «Ila Tspy Tos,iy 11 OTAJIOHHBIX crai tumos | u 11 B 3aBUCHMOCTH
S|
P JUTSl STAJIOHHBIX | /7S ATAJIOHHBIX klla ot fpsi st cBAM-
N . MPU TIMHACTHIX
cBaii Tuma |l cBaii Tuna 11 IIPY MTecKax 30HIa
TPYHTax
ONPENICISAIOT 10 (hopMyJIe
’ ’ " "
v = Yo Zh + v Zh,
cf = '
h
rae 2h', Zh"; - cymMapHast TOJIIHHA CJI0EB COOTBETCTBEHHO MECKOB U TJIMHUCTHIX TPYHTOB;
Y'et, Y'et - KOA(QGUIHMEHTHl yCIOBHUN Pa0OOTHI ATAJOHHBIX CBall M CBal-30HJOB COOTBETCTBEHHO B IIECKAX M

TJIMHUCTBIX 'PYHTAXx.

7.3.10 YacTHOE 3HaYEHUE MTPEACIIBHOTO COMPOTUBIICHUS 3a0MBHOM CBal B MECTE UCIIBITAHUH CBaH-
3ou7a Fy, kH, cnexyet onpenensats mo dhopmyie

Fu = ycrRpsA + UZyctfps ihi, (7.25)

- K03 UIMEeHT ycIoBUH pabOThl TPyHTA MOJA HUKHUM KOHIIOM CBau, NMPUHUMAEMbIH
paBHbIM 0,8;
R - mpenenpHOE COMpOTHUBIIEHUE TPYHTA MO HIPKHUM KOHIIOM CBan-30HAA, Klla;
Yef - KOO(PQHUIMEHT yCIOBHI pabOTHI I-ro0 CIIosi TpyHTa Ha OOKOBOH IMMOBEPXHOCTH CBaM,
MPUHUMACMBIi 110 Tabuie 7.14 B 3aBUCUMOCTH OT fps;i;
fpsi - cpemHee 3HAueHHWE MPEACTBHOTO COMPOTHBICHUS I-TO CJIOS TPYHTa Ha OOKOBOIA
MOBEPXHOCTHU CBau-30H/2, Kla;
hi - TommmHa i-ro ca0s rpyHTa, M;
Au U - TO ke, 4To U B popmyie (7.24).
7.3.11 YacTHoe 3HaYEHUE MPECTHLHOTO CONMPOTUBIICHUS 3a0MBHOM CBal B TOYKE 30HIMPOBAHUS
Fu, kH, ciegyer onpenensaTs no Gpopmyine

TJ€ YcR

Fu = ycrRSA + yerfhu, (7.26)

MpeleabHOe COMPOTUBICHUE TPYyHTa TMOJA HWKHMM KOHIIOM CBau [0 JIaHHBIM

30HJIMPOBAHUS B pacCMaTpUBaEMO# ToUKe, onpeaensemoe mo ¢popmyse (7.27), klla;

YR - KOX(PGUIMEHT YyCIOoBHA pabOThI TpyHTa MOJ HWKHUM KOHIIOM CBau, MPUHUMAEMbBIN
paBHBIM 1;

f - cpenHee 3HauYCHME MPENEIHHOIO CONMPOTUBIICHUS IPYHTA HA OOKOBOI MOBEPXHOCTU CBau
M0 JaHHBIM 30HAMPOBAHUS B paccMaTpuBaeMoil Touke, klla, onpenensiemoe no popmyne
(7.28) wu (7.29);

h - rnyOuHa morpy)XeHust CBa OT TIOBEPXHOCTH TPYHTA, M;

U - mepuMeTp MOMEPEYHOTO CEUSHUs CTBOJIA CBaH, M;

Yef - KO3PGUIHMEHT YCIOBHI pabOTHI TpyHTa Ha OOKOBOM MOBEPXHOCTH CBaW, MPUHUMAECMBIN

paBHBIM 1.

Taonunga 7.15

rneRs -

fB1 - koahdunmeHT nepexona ot qf K Rs B2 - B: - KoSHHUIIEHT Mepexosa
JUTSI BAHTOBBIX CBall TipH koa(ppunreHT
U1 fs, fsi, ot fsi x f m1g 3ouma Tuna 1l
e, kI1a Harpyske nepexona ot fs x
3a0UBHBIX klla
N . . f m1s 30872 npu P TIIMHUCTBIX
cBaii CKUMaIOLIEH | BbIIEpPTrUBaOLICH
thna | TecKax TrpyHTax
<1000 0,90 0,50 0,40 <20 1,80 0,75 1,00
2500 0,80 0,45 0,38 40 1,30 0,60 0,75
5000 0,65 0,32 0,27 60 1,00 0,55 0,60
7500 0,55 0,26 0,22 80 0,80 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 - - - - - -
IMMpumeuanue -J[isg BUHTOBBIX CBail B IECKAX, HACKIIICHHBIX BOJIOM, 3HaUeHHs KO3 duireHTa P1 J0KHbBI ObITh
yYMEHBIIICHBI B J[BA pasa.




[IpenenpHOE COMPOTUBIICHHUE TPYHTA MO HUKHUM KOHIIOM 3a0MBHOI cBau Rs, kIla, mo maHHBIM
30HJIMPOBAHUS B PACCMaTPUBAEMOM TOUKE CIIEIYET ONMPEACNIATh 1Mo hopmyJie

RS = qucl (727)

riae B1 - kodddunuent nepexoaa ot (e K Rs, mpuHUMaemMsbIil 1o Tabnuie /.15 He3aBUCHMO OT THIIA
3ouaa (COCT 19912);

Jc - cpelnHee 3HaYeHHUE CONMPOTUBIIEHUS IPyHTa, klla, Mo KOHycOM 30H7a, MOJYy4eHHOE U3 OIbITa

Ha Y4aCTKE, pacCIlOJIOKCHHOM B MMPEACTIaX OAHOT0O JuaMeTpa d BBIIIC U UCTBIPEX ANAMCTPOB

HIDKE OTMETKH ocTpus cBau (rae d - auamerp Kpyrjioro Wi CTOpOHA KBAJIPaTHOTO, WA
0oJ1bIIasi CTOPOHA MPSMOYTOJIBHOTO CEUYEHUS CBaH, M).

Taonunpa 7.16

IToxa3arens G, MITa
1 2,5 5 7.5 10 12
fi, xI1a 20 30 45 60 70 80
B4 0,35 0,30 0,25 0,20 0,20 0,20

Cpennee 3HaueHUE TPENEIHLHOTO COMPOTHBIICHUS TPYHTA Ha OOKOBOW MOBEPXHOCTH 3a0MBHOM
csau f, k[1a, Mo JaHHBIM 30HIMPOBAHUS TPYHTA B PACCMATPUBAEMOI TOYKE CIIEIYET ONPEACISATh:
a) Mpy MPUMEHEHUH 30H10B TuMa | - mo popmye

f = Bafs; (7.28)
0) npu mpuMeHeHuu 30H70B THNA |l - Mo hopmyne
f = (ZBifsihi)/h, (7.29)

B dopmynax (7.28) u (7.29) B2, Bi - koapduneHTs, IpUHUMaeMbIe 1Mo Tadmuie 7.15;

fs - cpemHee 3HaYeHWE CONMPOTHBICHUS TpyHTa Ha OOKOBOW IIOBEpXHOCTH 30Hna, Klla,
ornpezensieMoe Kak 4acTHOE OT JEJIEHUs U3MEPEHHOro OOIEro COMpOTHUBIIEHUS IPyHTA Ha
OOKOBOW MOBEPXHOCTH 30HJA Ha IUJIOUIAJb €ro OOKOBOH MOBEPXHOCTH B Ipenenax OT
MOBEPXHOCTU TPYHTA B TOYKE 30HIUPOBAHUS /10 YPOBHS PACIIONIONKEHHS] HUYKHETO KOHIIA
CBaM B BEIOPAHHOM HECYIIEM CIIOE;

fsi - cpemHee compoTHBIICHHUE I-T'0O CIIOSI TPYHTa Ha OOKOBOM MOBEPXHOCTH 30H[A, OMPEILIAEMOC

no my¢dre Tpenus, klla;

hi - TommuHa i-ro ciost TpyHTa, M.

(ITonpaska. BCT 6/2005)

7.3.12 Hecymyro crnocoOHOCTh BHHTOBOM cBau, paboTaromeld Ha CKAMAOUYI0 U
BBIJICPTUBAIOIIYIO HAarpy3KH, [0 pe3yIbTaTaM CTaTHYECKOTO 30HIUPOBAHMS CIEAYET ONPEACIATh B
COOTBETCTBMM ¢ [/.3.8, a 4YacTHO€ 3HAUYE€HHE NPEJEIbHOrO COMNPOTUBICHUS CBal B TOYKE
30HAMPOBaHUS - 110 popmyie (7.26), rae riryOuHy NpUHIMAIOT YMEHBIICHHOM Ha 3HAUYCHHE TUaMeTpa
nomnactu. [IpeaensHoe cONpOTUBIIEHNE TPYHTA MO/ (Ha) JIONACTHIO CBaM MO JaHHBIM 30HAUPOBAHUS
IpyHTa B paccMaTpUBaeMOW TOUKE cJelyeT ompeaessaTh no ¢opmyne (7.27). B atom cayqae P1 -
kod(puimeHT, npuHUMaeMbld 1o Tabmmme 7.15 B 3aBUCHUMOCTH OT CpPEIHEr0 3HAYCHHS
COIIPOTHBIICHUS TPYHTA 0] HAKOHEYHUKOM 30H1a B paboyueii 30He, IPUHUMAEMOU paBHOM TUaMeTpy
nonactu. CpeqHee 3HaYCHHE TPEEIbHOIO COTPOTUBIICHHS TPYHTa Ha OOKOBOM MOBEPXHOCTH CTBOJIA
BUHTOBOI CBaM 1O JaHHBIM 30HAMPOBAHUS I'PYHTA B pacCMaTpUBAEMON TOUYKE CIEYET ONpeNeNiTh
1o dopmye (7.28) un (7.29).

7.3.13 Hecymyro crnocoOHOCTh CBaW B TOYKe 30HAUpoBaHusi Fqu, kH, ompemensemyro 06e3
WCIIOJIb30BAaHUS JaHHBIX O CONPOTUBJIEHHM TPyHTa Ha My(pTe TpeHUs YCTAHOBKH CTATHYECKOIO
30H/IMPOBAHUS, BEIUMCIIAIOT 1O (hopMyTIaMm:

a) st 3a0UBHOM CBau

Fau = B1gcA + ufih;, (7.30)

rae B1 - Ko UIMEHT yCIoBH padOThI TPYHTA (CBSI3HOTO W HECBS3HOTO) IMOJ HIKHUM KOHIIOM
CBau, MpUHUMaEMbIi 1o Tabnwuie 7.16;



Jc - CONpPOTHBIIEHHME KOHyCa 30HJa Ha YPOBHE IOJOIIBBI CBaW, OINpPENEIIEMOE Ha Y4acTKe
OJTHOTO JIMaMETpa BHIIIC U YETHIPEX IUAMETPOB HUXKE TIOJIONIBHI CBAH;

hi - TommuHa i-ro cios rpyHTa, M;

fi - cpenHee 3HaUEHHE COMPOTUBIIEHUS I-T0 cilost rpyHTa, KIla, mpuHuMaemoe mo tadiuie 7.16
B 3aBHCHMOCTH OT conpoTuBlieHus 30812 (c (MIla) Ha cepenmHe pac4eTHOTO y4acTKa;

U - mepuMeTp MOMEePEYHOTr0 CEYCHHS CTBOJIA CBaH, M;

A - momas MOONIBEI CBAHU, M2

0) nns OypoBOH CBau, yCTpauBaeMOW B COOTBETCTBHH C 6.5, a, paboTaromiel Ha CKUMAIOIIYIO

Harpy3Ky
Fau = RA + uZyqs fihi, (7.31)

rae R - pacyeTHOe COMPOTHBIICHUWE TPyHTA TOJ HWKHUM KOHIIOM cBaW, Klla, mpuHHMMaeMoe 1o
Tabnuie 7.17 B 3aBUCHUMOCTH OT CPEIHETO COMPOTHBIIEHUS KOHYyca 30HAa (c, klla, Ha
y4acTKe, pacloyioKeHHOM B Ipeleiax OJHOTO JuaMeTpa BBIIIE W IO JIBYX JAHAMETPOB
HUKE MOJOUIBBI CBau;

2.
A - mIomanak MOIOMIBEI CBan, M*,
fi - cpemHee 3HaYeHHE PACUYETHOTO CONMPOTHBICHUS TPYHTA Ha OOKOBOW MOBEPXHOCTH CBaH,
klla, Ha pacueTHOM yuacTke hi cBau, ompenenseMoe MO TaHHBIM 30HJAUPOBAHUS B
COOTBETCTBUM ¢ Tabmuieit 7.17;
hi - TonmuHa I-ro C10s TPyHTA, KOTOPas A0JDKHA PHHUMATHCS He Oolee 2 M;
Yef - KOOPGUIUEHT, 3aBUCIINNA OT TEXHOJIOTHH U3TOTOBJICHUS CBAU U IPUHUMAEMBbIH:
a) IpU CBasiX, OETOHUPYEMBIX HACYXO0, paBHBIM 1;
0) mpu OETOHHPOBAHUM TOJ BOAOH, MOJ TJTMHUCTBHIM PACTBOPOM, a TaKkKe MPU HCIOJIb30BaHUU

o0caIHBIX MHBEHTApHBIX TPYO paBHbIM 0,7.

7.3.14 Hecymyto ciocooHOoCTh Fd, KH, cBaii mo pesynpraTtam ux pacuetoB no popmynam (7.30) u

(7.31), ocHOBaHHBIM Ha JIAHHBIX CTATHYECKOTO 30HAMPOBAHUS KOHYCOM, CIEAYET OMPEACIATh KaK

CpeAiHee 3HAaUE€HUE U3 YaCTHBIX 3HaueHUH Fay 1711 Bcex TO4YeK 30HAMPOBAHUS.

Ta6numa 7.17

P CpenHee 3HaUCHHE PACYETHOTO
ACYeTHOE CONPOTHUBJIEHHE I'PYHTA 110 .
ComnpoTuBieHre KOHyca 30H7a (c, HIDKHIM KOHLIOM GypoBoii cBau R, KlTa COIPOTHUBJICHUS Ha OOKOBOM
klla ' noBepxHocTH cBay, fi, kIla
Iecku I'muHMCTBIE TPYHTHI Iecku I'muHKCTBIE 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 -

IIpumevanus
1 3nauenus R u fi 11 pOMEKYTOUHBIX 3HAYEHUH (¢ OTPEAEIAIOT HHTEPIOIAIIUEN.
2 TlpuBenennsle B Tabuile 3HaueHns R u fi oTHOCATCS K 6ypoBBIM cBasim auamerpom 600 - 1200 MM, mOrpy>KeHHBIM
B IPYHT HE MeHee 4eM Ha 5 M. [Ipi BO3MOKHOCTH BO3HHKHOBEHHS Ha OOKOBOW IMOBEPXHOCTH CBAM OTPHUIIATEIHHOTO
TpeHus 3HaueHus fi 1 oceparonMX CI0eB NPHHUMAIOT CO 3HAKOM «MHHYCY.
3 Ilpu npuHsITHIX B Tabnuie 3HaueHusx R u fi ocagka cBau mpu pacuetHoit Harpy3ske Fq e mpessimaet 0,03d.

7.3.15 VYuuteiBas Oonbllie€ HArpy3Kd, IepenaBacMble Ha OYypOBBIE CBaW, PEKOMEHIYETCS
MapajuIeNbHO C PACYETOM HECYIIEH CIIOCOOHOCTH CBaM O Pe3yJIbTaTaM CTaTUYECKOT0 30HIUPOBAHUS
IIPOBECTH pacueT B COOTBETCTBUH C Mopa3aeiaoM /.2. [Ipu pacxoxIeHUSX B OTyUYE€HHBIX 3HAUECHUSX
Hecylel crocoOHoCTH cBaii 6oiee 25 % ciieyeT MpOBECTH CTATUYECKUE UCIIBITAaHHUS HE MEHEe IBYX
CBall.

7.3.16 [Ipu HanMUMK Ha TUTOMIA/IKE JTAHHBIX UCIIBITAHUN CTaTUYECKOW HArPY3KOU Ha BIaBIMBAaHUE
3 - 5 3a0uBHBIX CBall B OJJUHAKOBBIX TPYHTOBBIX YCIOBHUSX, a TaKXKe PE3yJbTaTOB CTaTHUYECKOIO



30HAMPOBaHUs (LIeCTh M 0o0Jiee WCHBITAHWI), U €CIIM PE3yNbTaThl PACUETOB OTIMYAIOTCS MEXITY
co0oif He O6osiee yeM Ha 25 %, HeCyIyI0 ClIOCOOHOCTh OMPENENSIOT o hopMyIie

Fa = ZFu/nygs, (7.32)

rae XFu/n - cpenHee 3HaUCHUE MIPEICTBLHOTO COMPOTHBIICHUS CBaH;
Ygs - K03((HUIIMEHT HAJISKHOCTH IO TPYHTY, ONIPEIENIIEMBIi 110 pe3yIbTaTaM 30HAUPOBAHUS
o ¢popmye

Yos =1+ Vs, (7.33)

rae Vs - ko3dduuumeHT BapualMy YacTHBIX 3HAYEHWH NPEIEeNbHOrO CONPOTHUBICHMS CBaw,
paccunMTaHHBIX 10 JaHHBIM 30HANpOBaHuUs, onpeaensemMslil mo [OCT 20522,

7.4 PACYET CBAM U CBAMHBIX ®YHJIAMEHTOB 11O JE®OPMALIUAM

7.4.1 Ocanka pyHmameHTa M3 BUCSYMX CBAil MOXeT OBITh OmpezesieHa Kak Ocajlka YCIOBHOTO
(dbyHIaMeHTa Ha €CTECTBEHHOM OCHOBAaHWH B COOTBETCTBUU C /.4.2 1 7.4.3.

[Ipy OAHOPOAHBIX WM YIYYIIAIOMUXCS MO (U3MKO-MEXaHMYECKHM XapaKTePUCTHKAM C
rIIyOUHOM IpyHTaX OCHOBAHUS pacyeT OCaJAKU CBaAHOTO (pyHAaMEeHTa pEeKOMEHAYETCS BBITIOIHSTH I10
METOIMKE, YYUTHIBAIOIICH B3aUMHOE BIIMSIHUE CBail B Kycre (7.4.4 - 7.4.9).

Ocanky KOMOMHUPOBAHHBIX CBAWHO-TUIUTHBIX ()YH/IaMEHTOB PEKOMEHIYETCs PacCUUTHIBATh 1O
7.4.10-7.4.14.

Ocanky JIEHTOYHBIX CBallHBIX (YHIAMEHTOB JOIYCKAeTCsl OMPENeNsITh B COOTBETCTBHUH C
npunoxxenueM K.

[TonydyeHHble MO pacueTy 3HA4YEHHUsS OCaJKU CBAWHOTrO (yHJaMEeHTa HE MOJIKHBI MPEBHIIIATH
MPeeIbHBIX 3HAUCHHMI 110 ycioButo (7.4).

Cgaitnpie (hyHIAMEHTHI W3 CBail, pabOTAIOMUX KaK CBAaW-CTOMKH, BUCSYME OJMHOYHBIC CBaW,
BOCIPUHHUMAIOIIME BHE KYCTOB BBIJICPTHBAIOIINE HATPY3KH, & TAK)KE CBAHBIE KYCTHI, paboTaromniue
Ha JIeiCTBHE BbIIEPTUBAIOIINX HArpy30K, pacCUMTHIBATH 10 AedopmanusiM He TpedyeTcs.

Pacyer ocaaku cBalfHOro0 (D)yHAaAMEHTA KAK yCJI0BHOI0 (PyHIaAMEHTAa

7.4.2 Pacuer ocaaku (yHAaAMEHTAa M3 BHCSYHMX CBaid, MPOW3BOJUMBIN KakK JJIsi yCIOBHOTO
(dyHIaMeHTa Ha €CTECTBEHHOM OCHOBAHHH, CJIEIyeT BBITIONHSATH B COOTBETCTBUU C TPEOOBAHUSIMU
CHwuIT 2.02.01.

I'panuiibl ycnoBHOTO QpyHAaMeHTa (CM. PUCYHOK 1) ompenesnsior clieayonmmM o0pa3om:

CHHU3Y - INIOCKOCTHIO Ab, mpoxosiiei yepe3 HUKHUE KOHIIbI CBaif;

c OOKOB - BEpTHUKAIBbHBIMU TNIOCKOCTSIME AB 1 BI', OTCTOSIIMME OT Hapy>KHBIX TpaHel KpaiHuX
PAIOB BEPTHKAIBHBIX CBail Ha pacctosauu htg(eumv/4) (pucynok 1, a), Ho He Oonee 2d B ciydasx,
KOT'/1a O] HKHIUMH KOHIIaMH CBail 3aJIeTar0T INIMHUCTHIE TPYHTHI € TToKa3areneM Tekydectu . > 0,6
(d - nuamerp WM CTOpOHA MOMEPEYHOTO CCUCHHS CBaW), a MPU HAJIMYMKM HAKIOHHBIX CBal -
MPOXOASIIMMH Yepe3 HIKHIE KOHIIBI 3TUX CBail (pUCyHOK 1, 6);

CBEpXY - IIOBEPXHOCTHIO MJIAHUPOBKU rpyHTa BI';

31€Ch Qimt - OCPEIHEHHOE pacueTHOE 3HAUYE€HHME YyIJla BHYTPEHHErO0 TpPEHHS TpYyHTa,
ompenensiemoe 1mo hopmyie

h
z¢ll,i hi
O e — (7.34)
2h
IJIE QIIi - paCYCTHHIC 3HAYCHMS YIJIOB BHYTPEHHETO TPEHHS JUIS OTACIBHBIX MPONJICHHBIX CBassMU
CJIOEB IPYHTa TONIUHOM hi, rpa.;

h - ryOuHa morpy’xeHust CBail B TPYHT, M.
Pacuer ocagku ycinoBHOTro (yHIaMEHTa NPOHM3BOJIAT Ha JOMOJHHUTEIBHOC BEPTHUKAIBHOC
JaBIICHHE, TepeaBaeMoe Ha OCHOBAHHE IOJIOMIBOM YCIOBHOTO (yHIaMEHTa, T.C. 3@ BBIYETOM
BEPTUKAJIBHOTO HATPSKCHUSI OT COOCTBEHHOI'O Beca IPyHTa Ha YPOBHE 3TOM MOJOIIBBI, IPU 3TOM B



COOCTBEHHBIN BEC YCIOBHOTO (hyHJaMEHTa BKJIIOYAIOT BEC CBal, pOCTBEpPKAa M I'pyHTa B 0ObEeMe
YCIIOBHOTO (hyH/IaMEHTA.

743 Eciu mpu CTPOUTENHCTBE MPEIyCMATPUBAIOT IUIAHUPOBKY TEPPUTOPUHN TOJCHITKON
(HaMBIBOM) BBICOTOM OoJiee 2 M U IPYTYIO IOCTOSHHYIO (JIOJTOBPEMEHHYIO) 3arpy3Ky TEPPUTOPHH,
SKBUBAJICHTHYIO MOJICHINKE, & B TIPEieiaX MIyOUHBI IIOTPYKCHUS CBall 3aJIETaloT CJI0M Topda WK uia
tommuHON Oojyee 30 cM, TO 3HAYEHUE OCAIKH CBAMHOTO (PyHIAaMEHTa W3 BHCSYHMX CBall CIEAyeT
OTIPECTISATH C YIETOM YMEHBIIICHUS Ta0apUTOB YCIOBHOTO (DYHIaMEHTa, KOTOPBIH B 3TOM CIIydae Kak
NpU BEPTUKAIBHBIX, TaK W NpPHU HAKIOHHBIX CBasX IPHHUMAIOT OTPAaHWYCHHBIM C OOKOB
BEPTUKAJIbHBIMH TUIOCKOCTSIMH, OTCTOSIIIUMHU OT HAPYXKHBIX TPaHEH KpailHUX PSIIOB BEPTUKAIBHBIX
cBaif Ha pacCTOSHUH NmtQ(Qimt/4), T Nmt - paccTOsIHUE OT HIKHETO KOHIA CBaH JIO MOJIOIIBEI CI0S
Topda uu uia TonmmHoi 6omee 30 cMm.

a) o)

B r B r

D722 P

-
-
S’j

-

_4""QMMM"”3 VNV N___.

A b A [

Pucynox 1 - OnpeeneHue rpaHuil YCIOBHOTO (pyHIaMEHTa MIPH pacdeTe 0CaTKU CBaHHBIX
GbyHIaMEHTOB

Pacuyer ocaaku CBaifHOr0 (D)yHAaMEHTA C Y4€TOM B3aHMHOI0 BJIMSIHUA CBAll B KyCTe

7.4.4 ]JIns pacdera ocaku CBaifHOTO ()yHJaMEHTa C YYE€TOM B3aMMHOTO BJIIUSHUS CBail B KyCTe
HE0OXOIMMO ONPEICTUTh OCAJIKY OJTMHOYHOM CBaM.
Ocanxy S, M, OIMHOYHOM BHUCSYEH CBaM CIIEIYET ONMPENLIsITh o popmyrie
Pl

s = , 7.35
£ d (7.35)

raie P - Harpyska Ha cBaro, kH;

Is - KO3 PHUIMEHT BIUSHUS OCAKHU, 3aBUCSIIUIL:
IUTSA JKECTKOM cBau - oT otHomeHus I/d, s cxxumaemoit cBau - ot otHomenus I/d u ot
OTHOCHTENBbHOM jkecTKoCcTH cBau A = Ep/Est, Tie Ep - Momyns ynpyroctu marepuana cBaw,
klla;

EsL - Monynb nedopmariuu rpyHTa Ha YpOBHE MOJIONIBHI CBau, klla;

d - mmameTp WM CTOPOHA KBaJPaTHOM CBaH, M;

| - mmHa cBam, M.

7.4.5 Kosddunument Bnusinus ocanku ls B popmyne (7.35) uist )KECTKOH CBaWl OMPEIESIIOT 10

bopmyie
| =26
I/d+4
3navenus kodpdunrenTa ls 11 cxuMaeMoi cBau MpuBeaeHBI B Tadnwuie /.18.
Tabnuma 7.18

(7.36)



I/d 3nauenus |s mpu 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 Tlpu ompenenenun monyns nedopmaruu rpyHta Es. ciaemyer yuuTeiBaTh, 4TO Hamboliee
JOCTOBEPHOE €r0 3HaUE€HNE MOKET OBITh MOJIYYEHO TI0 pe3yJabTaTaM MOJIEBBIX UCTIBITAHUHN CBall (TIpH
Haau4Iuu Ha o0bekTe 6osee 100 crait).

[Ipy Wcnonb30BaHUU PE3YNHTATOB CTATHUECKOTO 30HIMPOBAHUS PEKOMEHAYETCS MPHUHUMATh
ClIeyIolle MUHUMAaNIbHbIE 3HaUeHUs Esi B 3aBUCUMOCTH OT CONPOTHUBIICHUS 30HIUPOBAHUIO (c:

- B meckax Es. = 6q;

- B TIMHUCTHIX rpyHTax Es. = 10Qc.

7.4.7 Ocanky TpyHIbl CBail Sg, M, IPU PACCTOSHUH MEKAY CBasMH 10 7d C y4eTOM B3aUMHOTIO
BJIUSIHUS CBall B KyCT€ OIpPENENSIOT Ha OCHOBE YHCICHHOIO PEIICHHUs, YUUTHIBAIOIIETO YBEIUYCHHE
OCaJIKi CBaW B KYCT€ NMPOTHB OCAJKU OJMHOYHON CBaW NMpPU TOW Ke Harpyske, ruOkoctb |/d u
KECTKOCTh A CBaii, mo hopmyie

SG = S1Rs, (7.37)

raeS: - ocajJka OJMHOYHOM CBau NpU NPHUHATON HA Hee Harpyske, ompezenseMas mo (opmyse
(7.35);
Rs - koaddunment yBenmuenus ocanku (7.4.8).

7.4.8 Tlpu ucnonb30BaHUM OCAJKH OJWHOYHOM CBau AJIs MPOEKTUPOBAHUS CBAlHBIX KYCTOB U
IIOJIEH CIIENYET YYUTBIBATH, YTO OCAJKA TPYIIIBI CBAl B PE3YJILTATE UX B3aUMOJEUCTBUS B CBAHOM
dbyHIaMEHTE YBETUYMBACTCSA, YTO YYUTHIBAIOT KOA(P(MUIIMEHTOM yBEIWYeHHUs ocaaku Rs (Tabmuia
7.19).

OO6m1ee uncio cBaii N ONPEACIIAIOT C YIETOM YIAOBJICTBOPEHHUS IBYX YCIOBHI: OCaiKa TPYIIIbI CBal
Sé JODKHA OBITH B Ipenenax JONMyCTUMOW, a Harpy3ka Ha OJMHOYHYIO cBaro P1 momkHa
COOTBETCTBOBAThH HArpy3Ke, onpeaesemMoii mo ¢popmysie (7.35) nmpu ocaake, paBHOM S1 = Sa/Rs.

749 Tabmuma 7.19 cocraBneHa [uisi CBail, OOBEIWHEHHBIX JKECTKUM POCTBEPKOM,
PacroJoKEHHBIM HaJ MOBEPXHOCTHIO IPYHTA WJIM Ha CJIO€ OTHOCUTEIBHO CJIA0BIX MOBEPXHOCTHBIX
I'PYHTOB, KOTJIa POCTBEPK MPAKTHUECKU HE BIMSIET HAa OCAJKY I'PYIIIIbI CBal.

[Ipu HU3KOM POCTBEPKE CO CBAsIMU IO/ OT/IEIbHBIE KOJIOHHBI (KYCTHI CBail), HE CBSI3aHHBIE O0IIEH
IUIMTOW, 3HaYeHus Rs B Tabmume 7.19 moryr OBITh yMEHBIIEHBI 3a CUET PabOThI POCTBEpPKA,
Pacroj0KEHHOTO Ha TPYHTE, B 3aBUCUMOCTH OT OTHOIICHHSI PACCTOSHUS & MEX]y OCAMHU CBal K UX
nuametpy d:

npu a/d = 3 - Ha 10 %;

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

[IpoBepky pacueTHOro CONPOTUBJICHHS TPYHTAa OCHOBAHUS IOJOILIBHI CBAHOTO POCTBEpKa
pou3BoJAT B cooTBeTcTBUM co CHulI 2.02.01.

Pacuer ocaiky KOMOMHMPOBAHHBIX CBAHO-IIJIMTHBIX PyHIAMEHTOB

7.4.10 lnsg ymeHbIieHUs o0IIe U HEPAaBHOMEPHOUW OCAIKHU COOPYKEHHI C OOJBIION HArpy3Kou
Ha (QyHZaMeHT cieayeT TNpH  NPOSKTUPOBAHMHM  PACCMOTPETh  BapUaHT  yCTPOHCTBA
KoMOuHupoBaHHoro cpaiHo-uutHOro (KCII) pynnamenra.

B npaktuke HambOosblee MpuMEHEHHWE Hamuiu OypoHaOuBHBIE cBau nuamerpom 0,8 - 1,2 M,
BO3MOXKHO TaKXe MPUMEHEHHE 3a0MBHBIX CBall KBAIPATHOT'O CEUCHUSI.

Jlnuny cBaii cieayer npuauMmath ot 0,5B 1o B (B - mmpuHa (yHaaMeHTa), pacCTOSHUE MEKITY
ocssmu cBaii a = (5 - 7)d u Goee.

Tabnuma 7.19



3naueHus Kodpuuuenra Rs

Yucio I/d = 10; A = 100 I/d = 25; A = 1000 I/d = 50; A = 10000

cBau N a/d a/d a/d

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
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 4,25 9,35 7,75 7,00 6,35 | 10,50 | 8,60 7,65 6,90

400 6,15 5,50 5,10 4,85 | 10,60 | 8,85 7,90 7,20 | 12,00 | 9,80 8,70 7,80

1000 7,05 6,30 6,00 555 | 12,30 | 10,00 | 9,15 8,25 | 13,80 | 11,25 | 10,05 | 9,00

IIpumeuanus
1 B kaxaom cronbiie npu Opyrux 3HadeHusx N kodaddunneHt Rs onpenenstot mo popmyine Rs(n) = 0,5Rs(100)Ig n.
2 Tabnuia COCTaBIIeHA ISl CBAHHBIX KYCTOB KBagpaTtHOil GopMbl. J[jis KyCTOB mpsAMOYToIbHOM GOpPMBI YHCIO CBait
N IPUHUMAIOT PABHBIM KBaJpaTy YMCJa CBai [0 KOPOTKOH CTOpOHE (hyHIAMEHTA.

Meton pacuera ocaJku TakuX GyHJaMEHTOB OCHOBAH HA COBMECTHOM PAaCCMOTPEHHH KECTKOCTH
cBail u muThL. B 3TOM pacuere, korna B paboTy BKIIOYAETCS IUTUTA, TPUOIU3UTEIEHO TPUHUMAIOT
Ha cBau 85 % oO1elt Harpy3Kku Ha GyHIAMEHT, Ha nTy - 15 %.

7.4.11 Pacuer ocaaxu KCII ¢pyrmamMeHnTa mpou3BOISAT Ha OCHOBE OIIPEICTICHIS YaCTHBIX 3HAYCHUN
KECTKOCTH BCEX CBalli W POCTBEpKa, KOIP(UIMEHTAa HX B3aUMOACUCTBUSA W KoddduimeHTa
KECTKOCTHU BCEro QyHIaMeHTa:

a) JKECTKOCTh Bcex cBail Kp onpenenstor no popmyie

Kp = Kln/Rs, (738)

rae Ki - )KecTKOCTh 0JTHOW CBaw, OrpeneNseMast Kak OTHOIIICHHE Harpy3KH Ha CBalO K €€ 0CaJIKe
K1 = P1/s1 = EsLd/ls (cm. hopmymy (7.35);
N - oOmee yncio cBai B QyHIaMEHTE;
Rs - cm. Tabmuny 7.19;
0) »xecTkocTh IUTHI K¢ ompenenstor mo hopmyse

= 7ES\/K
tA-vmy (7.39)

rae Es - cpeanumii Mmoayse aedopmanuu rpyHTa Ha riayoune a0 B, m (B - mupuna minthl), kl1a;
A - mromans wimtel (A = BL, rae L - qivHA UIKTEL, M), M
vV - kod(dumnment [lyaccona rpyHra;
Mo - K03 PUIIMEHT TUTOIIA M, 3aBUCSIINN OT OTHOIICHUs L/B:

L/B 1 2 3 5 10
Mo 0,88 0,86 0,83 0,77 0,67
B) o6uryto xectkocTh KCII pynnamenTa Ks Beraucisior mo gopmyie
Kt = Kp + Ke. (7.40)
7.4.12 Ocanxy KCII ¢pynaameHTa BEIYUCIISAIOT TIO (hopMyIIe
st = ZP/Ks. (7.41)
IIpu 3TOM YacTh Harpy3Ku, BOCIIPUHUMAEMON CBasIMU, COCTABUT
Pp = (Kp/KpZP, (7.42)

a 4aCTh HAarpy3Ku, BOCIPUHUMAEMON IUIUTOM, COCTaBUT

Pc = (KJ/KpZP, (7.43)



7.4.13 Omnpenenenue pacuetHbix mnokazateneit KCII ¢ynnamenTa mnpou3BOIAT METOIOM
NOCJIeI0BATENbHBIX IPUOIMKEHUI:

a) uMesl IJI0IIAIb POCTBEPKA 3/1aHUs A U 3a/1aBIIMCh PACCTOSHUEM MEX]y CBasMH a mopsiaka (5 -
7)d, HaxouM YKCIIO cBaii B pyHIaMEHTE

n=AlaZ (7.44)

0) mpu MakcHMaJbHO JONMYCTUMOH oOcaake cBaiiHOro ¢yHIaMeHTa Sy pacueTHas ocajaka
OJIMHOYHOM CBau S1 paBHa

s1 = s¢/R’, (7.49)

r7ie B IIEPBOM MPUOIMKEHUH IPUHUMAIOT 3HaueHue R's mo tabnune 7.19, umes 3HadeHus N u a
mpu I/d =25 u A = 1000;
B) ONPEENSAIOT pacueTHYIO HAarpy3Ky Ha cBato P1 o ¢hopmyie

P1 = Esudsy/I's, (7.46)

riae 3Hauenue |'s mpuHMMaloT no Tabauue 7.18, koTopoe B mepBOM MPHOMMKEHUU MPHU MPHHATOM
3Hauennu R's pasro I's = 0,10;

I) ONpEeAessIoT PAacueTHYI0 HArpy3Ky Ha OJMHOYHYIO CBalo cBaiiHoro ¢ynmamenra P1™,
MPHUXOJIAIIYIOCS OT BHEIIHEH pacyeTHOM Harpy3Kku Ha pyHaameHT (XP). [Ipu 3ToM mpuHUMAETCSI, 4TO
cBau BocrpuHuMarot 85 % XP

P1"* = 0,85ZP/nR’s. (7.47)

ITonyueHHOE pacxoxkaeHue Mexay 3HaueHussMu P1 u P1™" yka3piBaeT HampaBiieHHE YTOUHEHUs

pacuera ria3HbIM 00pa3oM 3a CYET MU3MEHEHMs 3HaYeHHs N C BKJIIOUYEHUEM B pacueT (aKTUYECKUX
3navyenuit I/d u A,

Brimonaennsie pacuerst ocanku KCII ¢pyHmaMeHTOB peKOMEHIYETCS TOTIOTHUTEIBHO ITPOBEPHUTH
Ha 0CaJIKy KaK yCcIOBHOTO (pyHIaMeHTa.

7.4.14 Tlpu pacuere KCII ¢yHmameHTa >KECTKOTO POCTBEpKa CIEIYeT YYHUTHIBaTh, YTO B
pe3ynbTaTe nepepacipeaeNieHuss Harpy30K Harpy3ka Ha KpaifHue psibl CBail, 0COOCHHO Ha YTIIOBEIE,
3HAYUTENIBHO BBIIIE CPEeIHEN HArpy3KU Ha CBaio B (yHJIAMEHTE, UTO MOXET BbI3BATh 3HAYUTEIIbHbIE
M3rudaroIe MOMEHTHI Ha KpasiX U B yIiax poCTBEpKa.

Jist 3manmii u coopykenuit |l u 11l ypoBHE#H 0TBETCTBEHHOCTH IOITYCKAETCS TPUHUMATD HArPy3KH
Ha CBaW B POCTBEPKE B 3aBUCHMOCTH OT CpeIHEH Harpy3ku Ha cBaio B hyHAameHTe P! B KpaltHUX
psagax - Px = 2P¢p, B TOM 4nciie Ha yIiIoBbIX cBasiX - Py = 3Pg,.

Pacyer KpeHOB CBaiiHBIX (DYHIAMEHTOB

7.4.15 KpeH npssMOYTroJIbHOTO CBaliHOTO (DyHIAMEHTA | CIICAYET ONMPEAENIATh Mo (hopMysIam:
a) U1 IPSIMOYTOJIBHOTO (DyHIIaMEeHTa

M
2 1
i = 8ig(1 - v2) VrELD (7.48)
rae lo - 6e3pasmepHblil KOG GUITHEHT, ycTaHaBIuBaeMbIi o Taduie 7.20 B 3aBucumoctH ot 2h/L
(h - rnyOuHa 3a10KeHus CBaii, M) U OT oTHoIIeHus L/b;

vV - koapdumuent Ilyaccona;

M - MomeHT, neiicTByromuii Ha pyHaamMeHT, KH-M;

vf - K03 PULIHEHT HAEKHOCTH IO HATPY3KE;

E - wMomyns aedopmanuu rpyHTa B OCHOBaHUHM cBaii, k[1a;
Lub - miuna u mupuna yHnamenra, m;

Taonuma 7.20

3uauenus i npu L/b, paBHOM
0,5 2,4 5
0,5 0,37 0,36 0,28

3nauenus 2h/L




3nauenus io npu L/b, paBHOM
3uauenust 2h/L 05 24 3
1 0,32 0,30 0,25
3 0,30 0,22 0,18
0) 15 kpyriaoro ¢pyHIaMeHTa
M
3 1
i = io(1-v2) i Er (7.49)

e o ompenensror mo Tabsuie 7.21 B 3aBucuMOoCTH OT oTHoItueHus h/r (r - paguyc GynmamenTa, m);
vV, M, yt, E - To xe, uTo u B popmyune (7.48).

Tabonuma 7.21

h/r 0,5 1,0 2,0 5,0
io 0,36 0,26 0,23 0,23

Pacuer ropu3oHTAJILHBIX NEepeMeELIeHHH CBal

7.4.16 Pacuer cBaii o aedopManusiMm Ha COBMECTHOE JCHCTBHE BEPTHKAILHON U TOPHU3OHTAIBHON
CHJI 1 MOMEHTA CJICyeT BHITIOTHATH B COOTBETCTBHH C MIpHIIokeHHEeM /J.

Jst coopyxenuid |l u |1l ypoBHEl OTBETCTBEHHOCTH pacyeT TOPU30HTAIBHBIX MEPEMEIICHHI
KyCTa CBail MpH KECTKO 3a/ICTTAHHBIX B POCTBEPK CBAsX JIOMYCKAETCS BHITIOIHATH MO IPUBEACHHOMY
ke merony (7.4.17 - 7.4.21).

Pacyer mpou3BoAsT pa3nenabHO IS CBA3HBIX M HECBSI3HBIX TPYHTOB IO HECYINEH CIIOCOOHOCTH U
1o e opMaIusim.

7.4.17 PacueToM JI0JKHO OBITh 0OecrieueHo BhinosiHeHue ycaoBuii (7.50) u (7.51):

Fn < Hy (7.50)
Ar < S, (7.51)

rae Fn - pacueTHas ropu3oHTaNbHAS Harpy3Ka Ha KycT cBaid, kH;
H« - pacueTHOE conmpoTHBIEHHE KycTa CBaii, onpenensemoe no ¢popmyine (7.55), kH;
Ar - pacueTHOE rOpU30HTANIbHOE MIepEMEIICHHUE CBau B YPOBHE MOJOUIBEI POCTBEPKA, M;
Sup - TpemenbHO  JIOMYCTHUMOE  3HAYEHHE  T'OPU3OHTAJIBHOTO  IMEPEMEIICHUs  CBaw,
YCTaHABIIMBAEMOE B TEXHUYECKOM 3a/laHUH, M.
7.4.18 Ilpu pacuere cBail B CBI3HBIX IPYHTAX ONPEACISAIOT:
1) Hecymryro crmocoOHOCTh cBail Ha TOpPU3OHTaIbHYIO Harpy3ky H, kH, B 3aBucMMOCTH OT
MIPOYHOCTH CTBOJIA CBaM HA U3THO 1O GhopMmyIie

H = cyd?pe, (7.52)
rge Cu - pacyeTHOE cCpelHee 3HA4Y€HUE HEIPEHUPOBAHHOIO COIPOTHUBICHUSA TIPYHTa CIABUIY,
ompeesieMoe B COOTBETCTBHUH C /.4.21 niis ydacTka OT MMOBEPXHOCTH IPYHTA J0 TITYOUHBI

10d, xITa;

d - auamerp WM MIMPUHA CTBOJIA CBAH, M;

Bc - 6e3pa3zmepHbIil K03()PHUIMEHT TPOYHOCTU CTBOJIA CBAH, ONpEesieMblil 1o Tadnuie 7.22 B
3aBHCUMOCTH OT 0€3pa3MepHOro MoKas3areist Me U BUIA 33/I€TIKU TOJIOBBI CBan

Me = Mp/Cud3, (753)

rae Mp - pacueTHbIi n3rubaronyii MOMEHT cTBoJia cBau, KH-M, onpenensiemMblii B 3aBUCUMOCTH OT
pasMepa W apMHpPOBAaHHS CBaW; ISl CTAaHAAPTHBIX KEJIE300€TOHHBIX 3a0WMBHBIX CBai,
npuHuMaemMbiit o cepuu 1.011.1-10 (mpunoxenue ') ¢ yueToM BepTUKAJIbLHOW HArpy3ku
Ha CBaIo MPH €€ HATNINH;

cumd -TOKe, yro u B popmyie (7.52).

Tabnuma 7.22



C Koa¢ppuuumenr Bc npu me, paBHoM
Bt 2 4 10 20 40 100 200
C 3ameslaHHOM TOJIOBOM 51 7,9 12,7 20,7 32,4 51,3 77,1
Co cB0OOIHOH T'0JIOBOM 4,1 59 8,9 13,9 21,2 34,7 55,6
2) Ilepemernienre ToJI0OBBI CBau Uk, M, - IO popMyIie
qu
u = Esd (7.54)

rae H - to xe, uro u B hopmyie (7.52);

lyf - KODpPHUIUMEHT mepeMelieHnsT TOJIOBBI CBaW, 3aBUCAIMIA 0T orHomeHus Ep/Es u
ompenensieMblit o Tadmuie 7.23.

Tabnuua 7.23

Eu/Es 100 1000 10000
Lt 0,35 0,23 0,14
lup 0,50 0,35 0,24

3nech Ep u Es - cOOTBETCTBEHHO MOAYJIM YINPYrocTH cBau M Jedopmauuu rpyHta, klla; Es
NPUHUMAIOT PaBHBIM CpEIHEMY 3HAYCHHUIO OT IIOBEPXHOCTH 10 riryouHsl 10d.
3) PacueTHOe conpoTuBIICHHE KyCTa CBail PU KECTKOM 3a/lelIKe CBau B POCTBEPK - IO opmyIie

rae H- o xe, uro u B hopmyie (7.52);

N - 9HClIO CBaii;
Kss

Taonuna 7.24

Hx = HnKGgg,

(7.55)

- Oe3pa3MepHbIit KOIPGUITUEHT B3aUMOJICHCTBUS CBail, IPUBEACHHBIN B Ta0uIe 7.24.

Yucno csaii n

3Hauenue kodpdunrienta Kgg mpu pacCTOSHUN MEXTy CBasIMH 8, pABHOM

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 Ilpu pacuere cBaii B HECBSA3HBIX TPYHTaX OMPEACIISIOT:
1) Hecymyto cmocoOHOCTh CBau Ha TOPU3OHTAIBLHYIO HArpy3Ky B 3aBUCHMOCTH OT MPOYHOCTH
CTBOJIa CBaW Ha M3rud 1Mo hopmyse

e Kp

H = Kpyadpn,

- K03 pHIIHEHT TacCCHBHOTO OOKOBOTO JaBjcHUs rpyHTa, paBHbIi K = (1 + sin ¢)/(1 - sin ¢);

(7.56)

Y1 - pacdeTHOE 3HaUeHHUE yAEIHHOTO Beca IPYHTA (MPU BOJOHACKHIIIEHHBIX TPYHTAX C y4ETOM
B3BCIITMBAIOIICTO JCHCTBHUS BOJIBI), kH/M:
Bn - Oe3pa3mepHbIil KO3 UIKUEHT, ompeAenseMblii o Tabnume /.25 B 3aBUCHMOCTH OT
0e3pa3MepHOTO MOKa3aTeNst My, BEIYUCISIEMOTO 10 (hopmyJie

Mp = Mp/kzp’YId4. (757)
Mp- To %e, uto u B popmyiie (7.53).
Tabonuma 7.25
C Koadhunment Bn npu my, paBHOM
i 2 4 10 20 40 100 200 400
C 3azes1anHOM roJIOBOM 3,3 4.2 6,5 91 13,5 23,6 36,5 56,9
Co ¢cB0OOOIHOI TOJIOBOM 1,6 2,5 48 7,4 11,8 21,9 34,8 55,2

2) IlepemerieHre roI0BHI 3aJIeTIaHHON CBau - IO popmyie (7.54).

3) PacuetrHoe compotuBieHue kycra cBail Hi, kH, - mo ¢opmyne (7.55) ¢ ucnosp3zoBanuem



Tabauuel 7.24.
7.4.20 T'opusoHTaNbHOE TIEpeMeNIeHne Ar, M, TPYIIBI 3aJeJaHHBIX CBall B YPOBHE ITOJOIIBBI
POCTBEpKa B CBA3HBIX M HECBS3HBIX TPYHTAX OMPEILISIOT 1O (hopMyIie

Ar = ReHavpny, (7.58)

rae RF - kodpUIMEeHT mnepeMenieHnsl CBail C 3aJIeTaHHBIMU TOJIOBAMH, OIPEACTSEMBIA TIO0
dopmyme (7.59);
Hav - cpeanss Harpyska Ha cBaro B rpymmne, KH;
Phit - TOPU3OHTAJIBHOE TEpPEMENICHUE OJAMHOYHON CBaW CO CBOOOJHOM royioBoi, M/KH, mpu
enuHUYHOM Harpyske (H = 1), onpenensemoe no popmye (7.60);

Rr = 1/Kgg, (7.59)
rne Keg - T0 ke, uTo 1 B popmyiie (7.55);

ph1 = lup/Esd, (7.60)
rae lyp - KO3(hQUIMEHT mepeMenieHus TOJIOBBI CBOOOJHOW cBau, 3aBucsmuii ot Ep/Es u

ompeensieMblil mo Tadbnwuie 7.23.

[Tonw3ysicy dopmysnoit (7.60), ciegyer ompenensaTh TaKOe CpelHEee pacyeTHOE COMPOTHBIICHHUE
cBau B KycTe Hay, Tpu KOTOpOM 00€ecIieunBaeTCsl BBIMOIHEHHE TPpeOOBaHMi M0 TiepemenieHusM (7.51)
u (7.54), a Taxxe obecrieunBaeTCss HEOOXOIUMBII 3amac 1Mo Hecymiel cnocooHocT cBan Hay < H: B
CBSI3HBIX TPYHTaX - 110 (hopmysie (7.52), B HECBSI3HBIX TPyHTaX - 10 Gopmyite (7.56).

7.4.21 HenpeHupoBaHHOE COINPOTHBIEHHUE TJIIMHUCTOrO TpyHTa cIBury Cy, klla, ciemyer
onpenensaTs 1o JyadboparopHbiM ucnbiTanusIM ([OCT 12248) win B 3aBHCUMOCTH OT PacUETHBIX
3HAYEHHI XapaKTepuCTuK ApeHnpoBanHoro casura @) u €1 (COCT 12248) o ¢popmyie

C,Ctgo, k
u B c?
Ctgo, +¢, —
2 (7.61)
rie Ke- mompaBouHbId K03()(GUITMCHT, ONpe/IesaeMbli B 3aBUCUMOCTH OT C1 110 TabJwiie 7.26.
Tabonuma 7.26
Cy, klla 20 25 30 35 40
Ke 1,2 14 1,9 2,2 2,5

[Ipy Hanuuuu JaHHBIX CTATUYECKOTO 30HAUPOBAHUS BO3MOXXHO TaKXe OIpEIeIeHUE
HEJPEHUPOBAHHOTO COMPOTUBJICHUS CIBUTY Cy B 3aBUCUMOCTU OT CONPOTUBIIEHUS KOHYCY (c IO

bopmyine
Cu = qc/20. (7.62)

IIpu 3TOM 3HaueHwue 0, klla, IPUHUMAIOT CPEHUM AJI PACCMATPUBAEMOTO PACYETHOIO y4acTKa
CBaW: MpPU pacyeTe Ha TOPU3OHTAIBHYIO HArpy3Ky - OT MOBEPXHOCTH 10 miyouusl 10d, mpu
OIPEICICHUN CONMPOTUBIICHUS TOJ HIDKHMM KOHIIOM cBaW - Ha ydactke 1d Beimre u 4d Hmke
ITOOIIBHI CBaU.

B npakTudeckux pacdyerax peKOMEHyeTCsl IPUHUMATh MEHbIIIEE 3HAYCHUE Cy U3 ONPEICIICHHBIX
o popmynam (7.61) u (7.62).

7.5 OCOBEHHOCTHU NPOEKTUPOBAHUA uCBAfIHI)IX ©®YHAAMEHTOB ITPH
PEKOHCTPYKIMU 3TAHUHN U COOPYKEHHUU

7.5.1 IlpumeHeHne cBaitHBIX (PYHAAMEHTOB IPU PEKOHCTPYKIIMHU 3/1aHUI U COOpYKEHHI Hanboee
11eJ1eCO00pa3sHO NPU 3HAYUTEIBHOM YBEIMUYEHMM Harpy3ku Ha OCHOBAaHUE U TpU HAJIUYUHM B
OCHOBAHHUU CJIA0OBIX TPYHTOB.

Jns cBaiHBIX (DyHIAMEHTOB MOTYT OBITh MCIOJB30BAaHBI CIEIYIOIIUE BHJbI CBail: 3a0MBHBIE,
BJIaBJINBaEMble, OypOoHAOUBHBIE, OYPOMHBEKIIMOHHBIE U OypO3aBUHUMBACMBIE.



IIpn mpoBeneHMM PEKOHCTPYKLHMHM B YCIOBUSAX CYIIECTBYIOIIEH 3aCTPOMKU PEKOMEHIYETCs
MIPUMEHEHHE BJIaBIIMBACMbBIX, OYPOHAOUBHBIX, OYPO-UHBEKIITMOHHBIX U OYPO3aBUHUNBACMBIX CBaH.

7.5.2 CgaiiHple (yHIaMEHTHl TpPU PEKOHCTPYKLUMH 3IaHUH M COOPY)KEHUH cleayer
MIPOCKTUPOBATH B COOTBETCTBUH C TPEOOBAHUSMH HACTOSIIETO MOApa3aesa u moapasuesnon 7.1 - 7.4.
VcxonHble NaHHbIE Ui HPOCKTHPOBAHHWS, TOMHMO YKa3aHHbIX B 4.1, JOJKHBI conepxkartb
pe3yiabTaThl  paboT 1O  OOCIeAOBaHWIO  OCHOBaHMHM, (YHIAaMEHTOB M  KOHCTPYKIUH
PEKOHCTPYUPYEMOTO 3[aHHs, a B YCIOBHUSAX CYIIECTBYIOLIECH 3aCTPOMKH - TAKXKE ISl 3JaHUNA U
COOpY’KEHHH, OMaJAAI0NINX B 30HY BIUSHUS PEKOHCTPYKIUH.

7.5.3 MHXeHEepHO-TeOJIOTHYECKUE W3BICKAHHS IS PEKOHCTPYKIMU JOJDKHBI TMPOBOIMTHCS B
COOTBETCTBHUH C TpeOoBaHUSIMH pazzaena 5 Hactosmero CII.

7.5.4 B nmpoekTax peKOHCTPYKLUU OCHOBAaHUH M (PYHIaMEHTOB 3[JaHUN M COOPYKEHUI TOJDKHBI
IPUHUMATbCA TaKWE€ PELICHUs, NPU KOTOPHIX MaKCHUMAalIbHO HCIOJBb3YIOTCA CYLIECTBYIOLIME
KOHCTPYKIMHU (PYyHIAMEHTOB U HECyIasi CIIOCOOHOCTh TPYHTOB.

7.5.5 ®yngameHThl W3 3a0WBHBIX CBad, MPOCKTHUPYEMBIC MJI PEKOHCTPYKIIMU B YCIOBUSIX
CYIIECTBYIOIIEH 3aCTPOMKH, JTOJKHBI MPOBEPATHCS Ha 0€30IaCHOCTDb MO YCIOBUIO TUHAMHYECKHX
BO3JICUCTBUI Ha KOHCTPYKIIMU OJIM3KO PACTOJIOKEHHBIX 3/IaHUNH U COOPYKCHHI B COOTBETCTBUU C
TpeboBaHusMU 4.8, a Takke Ha 6€30MaCHOCTD MO YCIOBUIO CMELICHUS TPYHTA BOKPYT OTPYKaeMBbIX
CBail.

be3onacHoe 110 yCI0BUIO AMHAMUYECKUX BO3JAEHCTBUM PACCTOSHME I, M, OT IOIPYKAEMBIX CBal
710 3[TaHUI WJIM COOPY>KEHUM, KaK MPaBUIIO0, TOHKHO HA3HAYAThCA HE MEHEe 25 M.

7.5.6 Ecnu paccrosiHue I OT OMMKaWIIMX TOTPYKAEMBIX CBail MEHbIIE 25 M, JOMYCTUMBIE
0e30macHbIE PACCTOSAHUS CIEAYyeT yCTaHABJIMBAaTh UCXOMs U3 YCIOBUS, YTOOBI pacueTHas CKOPOCTh
BEPTUKAJBHBIX KojieOaHuii (yHmamenra V, cm/c, Ha PacCTOSHUU I OT MOTPYKAaeMOW CBaul HE
IIPEBBIIIANIA MPEENbHO JOMYCTUMOIO 3HAYEHMs ISl JAHHOTO 3[AaHUS MM COOPYXKEHMsI, KOTOpOe
JOJDKHO YCTAHABJIMBATHCS B 3aBUCUMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH 3[daHMS WM
COOPY’KEHHsI ¥ KaTErOpuH UX COCTOSTHUA. JloIyCcTUMBIE 3HAUEHHsI CKOPOCTH KosleOaHUH MOT'YT OBbITh
orpeneneHsl no Tabnuue 7.27. B HeoOXOAMMBIX CilydasiX IOMYCTUMbIE O€30IacHble PacCTOSHUS
JOJKHBI YTOUHSTBCS Ha OCHOBE MHCTPYMEHTAJIBHBIX U3MEPEHUH MapaMeTpoB KOJIeOaHUM IpyHTa U
COOpY>KEHHH MpH POOHOM MOTPYKEHUH CBAH.

II puUuMCcYaHHUC - VYMeHbIIIeHue HeraTUBHOT'O JUHaAMHUYCCKOT'O BOSHeﬁCTBHH OT 3a0MBKU CBail Ha CyHIECTBYIOIIUC
3JaHUAg U COOPYIKCHHS BO3MOXKHO ITYTEM IMOTPYKCHUA cBail B JIMACPHBIC CKBAXXWUHBI, TPUMEHCHNUECM T'HAPOMOJIOTOB C
0OJILIION Maccoi ux yzxapHoﬁ JacCTu npu MaJioH BBICOTE €€ noabrEMa, BI/I6pOHOI‘py)KeHI/I${ u ap.

Tabnuua 7.27

JlormycTuMBIE CKOPOCTH KOJICOaHHU, CM/C, TP TPYHTaX OCHOBAHUS
Tleckn
KoncTpykinu 3naHuii v cOOpyKeHUH IJIOTHBIC | CpeaHell TNIOTHOCTH | PBIXJIbIE
I THHKUCTBIC TPYHTHI P ITOKA3aTeIIe TEKYYECTH
IL<05 0,5<1.<0,75 IL.>0,75

MOHOJIUTHBIE JKEIe300€TOHHBIC U KAapPKACHBIC 6,0 45 15
CO CTaJIbHBIM KapKacoM
KapkacHple ¢ paMHBIM  KapKacoM W3 4,0 2,0 0,7
MOHOJIMTHOTO JKeJIe300eTOHa
Kuprnnyspie OI0YHBIC U TAHEIBHBIC 3,0 15 0,5

3HaueHus1 CKOPOCTH KoJliebanuii V, cM/c, 3MaHUI B COOPYKEHUI BBIYUCIISIOT 110 popMyIie
V = 2709, (7.63)

I 001 0 - COOTBETCTBEHHO aMILTUTY/Ia U YAaCTOTa KOJIeOaHUI, OnpeiesieMble SIKCIIEPUMEHTAILHO
pu TPOOHOI 3a0MBKE CBaH.

7.5.7 B cnywasx korga mpuMeHEHHE 3a0WBHBIX CBaill BOJIM3M CYHIECTBYIOIIUX 3JaHUN U
COOPY)KCHHI OKa3bIBAETCSI HEBO3MOJKHBIM TI0 YCJIOBHIO JUHAMHUYECKUX BO3JCHCTBHM, OHU MOTYT
OBITh 3aMECHEHBI HAa BJABIMBAEMbIC CBaW, MOTPYKAaEMbIe CHCIHAIBLHBIME CBACBIABIMBAIOIINMHU
YCTaHOBKAMH HJIH C TIOMOIIBIO JJOMKPATOB.



Munumanbsao HeoOxomumoe ycmue F, kH, mist BiaBnuBanus cBail 1omycKaeTcs onpeneisTh 1o
dbopmyne
F > KyFyq, (7.64)

rae Kv - koaddunment ycnoBuii paboThl, MPUHUMAEMBIA TIPH CKOPOCTH TIOTPY)KEHHUS CBau 10 3
M/MUH paBHBIM 1,2;
Fd - Hecymas cnocoOHOCTh CBau IPH Pa3IMUHBIX TTyOWHAX ee morpyxeHus, kH.

IIpy nprMeHEeHUH BIABIMBAHUS CBAall Ul YCUJICHUS OCHOBAaHUN PEKOHCTPYMPYEMBIX 31aHUM UX
(GyHIaMEHTBI U MOA3EMHbIE KOHCTPYKIMH JOJIKHBI OBITh IPOBEPEHBI HA BO3MOKHOCTh BOCIIPUATHS
yCUJIHS BIABIMBaHUA F 1 B cimyyae HEOOXOAMMOCTH YCUIICHBI.

7.5.8 Ilpu npumeneHnn PyHIaMEHTOB U3 OYPOHAOMBHBIX CBAM JJIsI PEKOHCTPYUPYEMBIX 31aHUHN U
COOpPY)KEHHH HEOOXOIMMO TPOBECTH OLIEHKY BO3MOXHOH TEXHOJOIMYECKOW OCagKu MpU
pa30ypuUBaHUU CBalHBIX CKBAXXHH, KOTOpas MOXET BBI3BaTh OCAAKY OJM3KO PpacloIOKEHHBIX
(GyHIaMEHTOB, a TaKXe MPEIyCMOTPETh MEPONIPHUATHS IO YMEHBIIEHUIO TEXHOJIOTUYECKON OCalIKu
3a CYET MCIOJIb30BaHMsI CTAHKOB, OCHAILIEHHBIX HHBEHTAPHBIMHU 00CaAHBIMU TPYOaMHu.

7.5.9 Jlns ycuseHus WK yCTpoicTBa (pyHIaMEHTOB PEKOHCTPYHPYEMBIX 31aHUI U COOPYKEHHIMA
BMECTO OypOHaOMBHBIX CBail MOTYT NpUMEHsTbcA Oypo3aBHHYMBAaeMble cBau. B stoM ciydae
MCKJIIOYAIOTCS pa3rpy3Kka M pa3pbIXJICHUE TPYHTOB, MPOUCXOSIINE MPH MPOXOAKE OypOHAOMBHBIX
CBail.

7.5.10 [lnsa ycuneHuss OCHOBaHWMH M (YHIAMEHTOB B CTECHEHHBIX YCIOBHUSX IPOBEICHUS
PEKOHCTPYKIMH, a TAKXKE B Clydyae HEOOXOAMMOCTU YINyOJeHHs NOJ3EMHOW YacTH 3/1aHUs WU
yCTpOHCTBa BOJIM3M HETO MOA3EMHBIX COOPYKEHHH CleyeT NMPUMEHATh OypOMHBEKIIMOHHBIE CBaH
nuameTrpom 100 - 250 mm.

7.5.11 Ilpu ycuneHun cBailHBIX (PYHIAMEHTOB PEKOHCTPYUPYEMBIX 3/aHUI IyTeM IMOJBEICHUS
JOMOJHUTEIBHBIX CBall MOJ| UX CYIIECTBYIOIIME POCTBEPKH IOCIEIHHUE JOJKHBI MPOBEPATHCS Ha
IIPOYHOCTh B CBSI3U C U3MEHEHHEM HArpy3oK M MECT UX HpUiIokeHus. B ciydae HepocTaTOyHOU
IPOYHOCTH POCTBEPKOB HEOOXOUMO MPOEKTUPOBATH UX YCUIICHHE.

7.5.12 ]JlomosHUTENbHBIE OCAOKW OCHOBAaHUH PEKOHCTPYHPYEMBIX 3IaHHM M COOpPYKEHH,
BBI3BaHHbBIC PEKOHCTPYKIMEH, HE JOJIKHBI MPEBBIIATh MPEEIbHbBIX OMOJHUTEIbHBIX 3HAUEHUM,
KOTOpBIE€ JOJDKHBI YCTaHABJIMBATHCS B 3aBHCHUMOCTH OT YPOBHSI OTBETCTBEHHOCTH COOPYXEHHS U
KaTeropuu COCTOSHUS €ro KOHCTPYKLHUHM C yU€TOM UMEIOIIUXCS HOPMATUBHBIX JOKYMEHTOB.

8 KOHCTPYUPOBAHUE CBAHHBIX ®YHIAMEHTOB

8.1 CraiiHble ()yHIAMEHTHI B 3aBUCUMOCTH OT JEHCTBYIOIIMX HArpy3o0kK cieqyeT IPOeKTUPOBATh
B BUJIE!

a) OIMHOYHBIX CBal - MOJ] OTAENBHO CTOSIUE OIOPBI;

0) CBalfHBIX JIGHT - TOJ CTEHBbl 3JaHUA M COOPY)KEHUH IpH Mepegadye Ha (HyHIAMEHT
pacrpeie/IeHHBbIX 110 JUIMHE Harpy30K ¢ PAacHoOJIOKEHUEM CBall B OJIMH, [1Ba psa u Ooiiee;

B) CBaliHBIX KYCTOB - IOJI KOJOHHBI C PacIlOJIO)KEHUEM CBall B IUIAaHE Ha Y4acTKe KBaJpaTHOM,
MPSIMOYTOJIBHOM, TpaneleuaaIbHON U IPYTroi popMBI;

I) CIUIOIIHOIO CBaHOIO MOJISI - TMOJ TSKENbIE COOPY)KEHHS CO CBasMM, DPABHOMEPHO
PacIoyIOKEHHBIMH O]l BCEM COOPYXEHHEM U OObEIUHEHHBIMU CIIJIOUIHBIM POCTBEPKOM, IMOOIIBA
KOTOpOTO OIUPAETCS HA TPYHT.

8.2 B 3aBUCHMMOCTH OT KOHCTPYKLHUH 3[aHUS HNPUMEHSIOT JICHTOYHBIE POCTBEPKH, POCTBEPKH
CTaKaHHOTO THUIIA U ININTHBIE POCTBEPKHU.

8.3 JleHTOYHBIE POCTBEPKH NPHUMEHSAIOT, KaK IpPaBUJIO, AN 3JaHUH C HECYIUUMHU CTEHaMH.
[[InpuHa pocTBEpKa 3aBUCUT OT YMCIIA CBAll B IIOTIEPEYHOM CEUEHUU U OT IIMPUHBI HECYIIIEH CTEHBI.

3HaueHue cBeca POCTBEPKA OT I'PAHM CBA JIOJDKHO INPUHUMATBCS C YYETOM JOITYCKAaeMBIX
OTKJIOHEHMH CBail B IIJIJaHE B COOTBETCTBUU C pEKOMEHIAMAMU nojpasaena 15.5.

BricoTy pocTBepka ompenensioT pacueToM B cooTBeTcTBHHM ¢ TpeboBanusmu CHull 52-01.
PocTBepK pacCUMTHIBAIOT KaK JKeJIe300€TOHHYIO MHOTOIIPOJIETHYIO OaJIKy. ApMUPOBAaHUE POCTBEPKA
IIPOU3BOJUTCS TPOCTPAHCTBEHHBIMH apMaTypHBIMM KapKacaMmH, Kak IPaBUJIO, U3 apMaTyphl Kiacca
A-I11 (A400). Inst pocTBepKa MPUMEHSIIOT, KaK MpaBHilo, OETOH Kiacca mo nmpounoctu B15, B20.



PocTBepk ykianpIBaioT 1o OETOHHOM MOATOTOBKE Kinacca B7,5.

8.4 PocTBepKH CTaKaHHOTO THUIIA, COCTOSIIIME U3 IJIMTHOM YacTU M MOJKOJICHHUKA - CTAKaHHON
YaCTH, IPUMEHSIOT B 3[aHUSAX CO COOPHBIM KEJIe300€TOHHBIM KapKacOM.

Pa3zmepsl pocTBepka B IJIaHE JOJKHBI MPUHUMATHCS KpaTHbIMU 30 c¢M, a 1o BhICOTE - 15 cMm.
KoHCTpyKTHBHYIO BBICOTY pOCTBepKa Ha3HayaroT Ha 40 cMm Oonblie TayOuHBI cTakaHa. PocTBepk
pPacCUYMTHIBAIOT HAa M3rK0 (TUTMTHAS YacTh, CTAKaHHAS YacTh) U HA MPOJaBIMBaHUE (MMPOJABIMBAHNE
KOJIOHHBI U YTJIOBOM cBam) B cOOTBeTCcTBUU ¢ TpeboBanusmu CHull 52-01. ApmupoBaHue pocTBepKa
MPOU3BOJAT IJIOCKUMH CEeTKaMu (IUIMTHAs 4YacTh) W IMPOCTPAHCTBEHHBIMH KapKacaMu (CTEHKU
CTakaHa), KaK npaBmiio, u3 apmatypsl kimacca A-l11 (A400). Ins pocTBepka NPUMEHSIOT, Kak
npaBuiI0, 0eToH Kiacca no npoynocty B15, B20. PocTBepk ykitanpiBatoT Ha 0ETOHHYIO TOATOTOBKY
kmacca B7,5.

8.5 IlnuTHBIE POCTBEPKH MPHUMEHSIOT JIJISl 3JIaHWKM C KapKacoM M3 MOHOJIMTHOTO JKeIe300eTOHa
WIH C METALTHYECKUM KapkacoM. [Ipu 3TOM BBICOTY POCTBEpKA OIPEIEISAIOT C y4€TOM HEOOXOAUMOM
3aJIeIKU apMaTypHBIX BBIITYCKOB WJIM aHKEPHBIX OOJITOB.

JInst TSOKETBIX KapKacHBIX 37JaHUN U COOPY>KEHHM MPUMEHSIOT, KaK MPaBHiIo, OOJIbIIEepa3MEpHbIe
IUTMTHBIE pOoCcTBEepKH (TMpu pasMepax B miaHe 10 x 10 M u Gomee). [Ipu 3TOM BBICOTY ILTUTHOTO
POCTBEpKA ONpPENENIIOT U3 pacdeTa BO3MOKHOCTH BOCIIPHATHS MOMEPEYHBIX CHJI 0€3 YCTaHOBKH
MONePeYHON (BEPTUKAILHOMN) apMaTypBhl.

IInuTHBIE pOCTBEPKH MPOEKTUPYIOT C UCIOJIb30BAHUEM ITporpaMM At OBM.

[InuTHBIE POCTBEPKH apMHUPYIOT BEPXHUMHU M HIKHHUMH CETKaMHM M3 apMmarypbl kiacca A-ll|
(A400), xoTopble YKJIaAbIBAIOT Ha IOAJEPKUBAIOIIME KapKachl. boibliepa3MepHble IUIUTHBIE
POCTBEPKH HM3TOTABJIMBAIOT M3 O0€TOHA Kiiacca mo mpoyHocTH B2S5, ykiaasiBaeMoro Ha O€TOHHYIO
MOArOTOBKY Kitacca B7,5.

8.6 Ilpu pa3paboTke mpoekTa CBaHBIX (DYHIAMEHTOB HEOOXOAMMO YYUTHIBAThH CIIEIYIOIINE
JaHHBIE: KOHCTPYKTUBHYIO CXEMY IPOEKTUPYEMOIrO 3[aHUSl WM COOPYKEHMsI; pa3MeEpPbl HECYLINX
KOHCTPYKUUH U MaTepuai, U3 KOTOPOro OHU NMPOEKTUPYIOTCS; HaJIU4KUe U TabapuThl MPUOIMKEHUS
3ary1yOJICHHBIX TTOMEIIEHUI K CTPOUTENBFHBIM OCSAM 3[JaHMS WIM COOPYKEHHUS M UX (PyHIaMeHTaM;
Harpy3ku Ha (QyHIaMEHT OT CTPOUTENbHBIX KOHCTPYKIUH; pa3MEIIeHHE TEeXHOJIOTUYECKOTo
000pyZI0BaHUS U HAarpy3KH, IIepeiaBaeMble OT HET0 Ha CTPOUTENIbHBIE KOHCTPYKIIMH U TIOJIBI, a TAKXKe
TpeOoBaHUs K MpeNeiabHbIM OCaKaM U KPeHaM CTPOUTENbHBIX KOHCTPYKUUNA U (yHIAMEHTOB 0]
obopynoBaHue.

8.7 Yucno cBait B GyHIaMEHTE W UX pa3Mephl CleAyeT Ha3HA4YaTh M3 YCJIOBHUS MaKCHMAaJbHOTO
MCTOJIBb30BaHUSI MPOYHOCTH MaTepHuaja CBaili M TPYHTOB OCHOBAaHHUS NPU PACUETHOW Harpyske,
JIOTTyCKaeMOM Ha CBalp, C Y4YE€TOM JONMYCTHUMBIX TMEPErpy30K KpaHUX cBail B (yHIaMEHTE B
COOTBETCTBUHM ¢ TpeboBaHusimu 7.1.11.

Br10op KOHCTPYKIIMM M pa3MEpPOB CBall JIODKEH OCYIIECTBISATHCS C YYETOM 3HAYCHUU |
HaNpaBJICHUs JIEHCTBUA HArpy30K Ha (YHJAMEHTHI (B TOM YHCIIE TEXHOJOTHYECKUX HArpy3ok), a
TaK)XK€ TEXHOJIOTUH CTPOUTENIbCTBA 3/IaHUS M COOPYKEHUSI.

[Tpu pazmMeriennu cBail B I1aHe HEOOXOAMMO CTPEMHUTHCS K MUHUMAJIbHOMY YHCITY X B CBAalfHBIX
KycTax (Tpymnmax) Wik K MAaKCUMaJIbHO BO3MOYKHOMY IIAry CBail B JICHTaX, TOOMBAsICh HAMOOJIBIIIETO
UCTOJBb30BaHUSl TMPHHATOM B MpPOEKTe Hecylled crnocobHoctu cBail. He crmemyer nomyckartb
HEJIOMCII0JIb30BaHKE Hecylllel crnocoOHOCTH cBail 6osee 15 %, nmeperpysky cBail OT MOCTOSHHBIX U
JUTMTENIBHBIX HAarpy3ok O0ojee yeM Ha 5 %, a OT KpaTKOBpEMEHHBIX Harpy3ok - Ha 20 %.

8.8 ComnpspkeHne CBaifHOTO POCTBEPKA CO CBAasIMU JIOMYCKAETCs MpeaycMaTpUBaTh Kak CBOOOTHO
OIUPAIOIIUMCSI, TaK M KECTKHUM.

CBoOoHOE oOmupaHHE pPOCTBEpKAa Ha CBaW JOJDKHO YUUTHIBATHCS B pacueTax YCJIOBHO Kak
IIAPHUPHOE COMPSIKEHHUE W MPH MOHOJUTHBIX POCTBEPKAX JOJKHO BBIMOJHATHCS IYyTEM 3aJICJIKH
TOJIOBBI CBaW B POCTBEPK Ha riyouHy 5 - 10 cm.

KecTkoe comnpsikeHHE CBallHOIO pOCTBEpKAa CO CBasMHU CJIENYET MpPELycMaTpUBaTh B Ciydac,
Korja:

a) CTBOJIBI CBali pacoiararoTcsi B C1a0bIX IpyHTaX (PBIXJIBIX MTECKaX, TNIMHUCTBIX TPYHTAX TEKy4en
KOHCHCTEHIINH, Wiax, Topdax u T.IL.);



0) B MecTe CONMpsDKEHUsI CKUMAIOIAsi Harpyska, IepejaBaeMasl Ha CBalo, MPHJIOKEHA K HEH ¢
HKCLEHTPUCUTETOM, BBIXOASAIINM 3a IIPEJEIIB] €€ s/ipa CeUEHUS;

B) Ha CBal0 JCHCTBYIOT TOPU30HTAJIbHBIE HATPY3KH, 3HAUCHUS NEPEMEUIEHUI OT KOTOPBIX IPH
CBOOOJHOM OIIMPAaHUM OKa3bIBalOTCA Oosiee NpeAeibHbIX U1 IPOEKTHUPYEMOIrO 3JaHHsd WIN
COOPYKECHMUS:

) B pyHIAMEHTE UMEIOTCS] HAKJIOHHBIE WJIM COCTaBHbIE BEPTUKAJIbHBIE CBaH;

1) cBau pabOTalOT Ha BBIACPTUBAIOLINE HATPY3KH.

8.9 XKecTkoe conpspkeHHe Kene300€TOHHBIX CBail ¢ MOHOJIMTHBIM KEJI€300€TOHHBIM POCTBEPKOM
CIIEYeT MpelyCcMaTpUBaTh C 33JEJKON IOJOBbI CBaW B POCTBEPK Ha IITyOMHY, COOTBETCTBYIOUIYIO
JUIMHE AQHKEPOBKU apMaTyphl, WJIU C 3a/€JKOH B POCTBEPK BBITYCKOB apMaTypbl Ha [UIMHY HX
aHKEpOBKM B cooTBeTcTBUM ¢ TpeboBanusimu CHull 52-01. B mocnennem ciydyae B rojoBe
IIPEBAPUTENIHO HAIPSDKEHHBIX CBall JIOJDKEH OBITh NMPENyCMOTPEH HEHANpPAraeMblil apMaTypHBIH
KapKac, UCIOJb3yEeMbIH B JAIBHEHIIIEM B KAYECTBE aHKEPHOU apMaTyphl.

JlonyckaeTcs Tak¥Ke KECTKOE COIPSKEHHE € TIOMOILIbIO CBAPKHU 3aKJIaIHBIX CTAIbHBIX JIEMEHTOB
MIpH YCIIOBUU o0OecrieueHus TpeOyeMoi TPOYHOCTH.

IIpumeuanus

1 AHKepoBKa pOCTBEpKa M CBail, paboTalolIMX Ha BblAEpruUBaroline Harpy3kd (cm. 8.8, 0), momkHa
IIpeyCMaTpPUBAaThCA C 3aJCJIKOH apMaTypbl CBail B pOCTBEPK Ha IIIyOUHY, ONIPEAEIsIEMYI0 PaCueTOM Ha BhIIEPTUBAHUE.

2 Ilpu ycuieHHH OCHOBaHMH CYIIECTBYIOUIMX (PYHIaMEHTOB C ITOMOLIBI0 OYPOMHBEKIMOHHBIX CBaH JJIMHA 3a/1CJIKN
cBaif B ()yHJaMEHT JIOJDKHA TPUHUMATHCS 110 pacyeTy WIIM Ha3HAyaThCesl KOHCTPYKTHBHO PABHOM IIATH JUaMETpaM CBaw;
IIPY HEBO3MOKHOCTH BBITTOJHEHHUS 3TOTO YCIOBHSA CIEIyET MPEAyCMaTPUBATh CO3/IaHNE YIIUPEHHS CTBOJIA CBAH B MECTE
e¢ MPUMBIKaHUSA K POCTBEPKY.

8.10 XXectkoe coenuHeHHE CBail CO COOPHBIM POCTBEPKOM JIOJDKHO OOECIeYMBaThCs
KOJIOKOJIOOOpa3HBIMH OToJI0BKaMu. [Ipr cOOpHOM pocTBepKe AOMYCKAETCs TAK)KE 3aMOHOJTMYMBAHUE
CBaif B CHIEIMAIBHO MPETYCMOTPEHHBIE B POCTBEPKE OTBEPCTHS.

[Ipumeuanune - Ilpu HeOompIMX BAaBIMBarOIMX Harpyskax (1o 400 kH) nomyckaercst cBOO01HOE ONUpaHue
pOCTBEpKa Ha BHIPOBHEHHYIO LIEMEHTHBIM PACTBOPOM MOBEPXHOCTH FOJIOBHI CBaU.

8.11 CBam B KyCTe BHEICHTPEHHO HArpy>K€HHOTro (yHIaMEHTa CJIeIyeT pa3MellaTbh TaKuM
o0pa3om, 4TOOBI pPaBHOJEHCTBYIOIIAs IOCTOSHHBIX HArpy3okK, JACHCTBYIONIIMX Ha (yHIaMeEHT,
MPOXO/IMJIa BOZMOXKHO OJIMKE K LIEHTPY TSAKECTH IJIaHa CBai.

8.12 JIns BocIpusITUS BEPTUKAJIBHBIX HATPY30K 1 MOMEHTOB, a TAK)K€ TOPU30HTAIBHBIX HATPY30K
(B 3aBUCHMOCTH OT UX 3HAUEHHUS W HANpPAaBIIEHUS) JOMYyCKaeTcs MpeaycMaTpUBaTh BEpTUKAIBHBIC,
HAKJIOHHBIC U KO3JIOBBLIC CBAH.

Hakiion cBaii He 1OJKEH MPEBBINIATh 3HAYCHUH, YKa3aHHbBIX B Tabmuie 8.1.

Taonuma 8.1

Crau Huametp, M Haxnon
3a0uBHEIC <10 11
BypoBsie u cBan-060109KH 1,0-1,2 4:1
1,6 5:1
2,0 6:1
3,0 71

8.13 Paccrosinue Mex 1y OCsIMU 3a0MBHBIX U BAABIMBAEMBIX BUCSUUX CBA TIOJDKHO OBITH HE MEHEE
3d (rme d - ruameTp KpyrJioro Wid CTOPOHA KBaJAPATHOTO, HIIK OOJIbIIAasi CTOPOHA MPSMOYTOJIBLHOTO
MOMIEPEYHOr0 CEUCHHMSI CTBOJIA CBaM), a CBaii-CTOeK - He Menee 1,5d.

PaccrosiHre B cBeTy MEXy CTBOJIaMU OypOBBIX, HAOUBHBIX U OYpO3aBHHUMBAEMBIX CBail U CBaii-
000104€K, a TaK)Ke CKBaKWHAMH CBaii-CTOJIOOB TOJDKHO OBITh HE MeHee 1,0 M, a pacCTOsSIHUE MEXTY
OYpOMHBEKIIMOHHBIMU CBasIMH B OCSIX - HE MEHEE TPEX IUaMETPOB MX MOMEPEYHOrO CEUCHUS;
PAcCTOsTHUE B CBETY MEXK/y YIIUPEHUSMH TTPH YCTPOUCTBE UX B TBEP/IBIX U MOTYTBEPIbIX TITUHUCTHIX
rpyHrax - 0,5 M, B Ipyrux JuCnepcHbIX rpyHTax - 1,0 m.

PaccrosiHne Mex 1y HaKJIOHHBIMHU WJTH MEXIY HaKJIOHHBIMUA M BEPTHKAIBLHBIMH CBAasIMH B YPOBHE
MIOJIONIBBI POCTBEPKA CIIEyeT MPUHUMATH UCXOIsl U3 KOHCTPYKTUBHBIX OCOOCHHOCTEH ()yHITaMEHTOB



1 o0ecrieyeHus MX HaJIe)KHOCTH 3ariyOJIeHus! B TPYHT, apMUPOBaHUS U OETOHUPOBAHUS POCTBEPKA.

8.14 Ilpn npumeHeHUU OypO3aBMHUYMBAEMBIX CBail PAcCTOSIHUE OT OCeW CBail J0 HapYXHBIX
rpaHell CTPOUTENBHBIX KOHCTPYKIMH OJIM3KO pacOiI0KEHHBIX 3/1aHUI U COOPYKEHU JOIKHO OBbITh
ue menee 0,5d + 20 cm (rae d - auameTp cBam).

8.15 BriOop AnuHBI CBail JOJMKEH MPOU3BOAMUTHCS B 3aBUCUMOCTH OT TPYHTOBBIX YCIOBHUM
CTPOUTENILHOM IIOLIA/IKH, YPOBHS PAcIOIOKEHUS MOJOLIBEl POCTBEPKA C YYETOM BO3MOXKHOCTEN
UMeroIerocsi 000pyI0BaHUs JUIsl YCTpOMCTBa CBaliHBIX (hyHIaMeHTOB. HIKHUMI KOHel cBaif, Kak
IIPABUJIO, CIIEAYET 3arayOIIsITh B IPOYHBIE IPYHTHI, Ipope3ast Oosiee ciadble HaIulaCTOBAaHUS TPYHTOB,
IpU 3TOM 3ariyOsieHue 3a0UBHBIX CBail B TPYHTHI, NMPUHATHIE 32 OCHOBAHME, JOJDKHO OBITH: B
KpPYIHOOOJIOMOUYHBIE, I'PABEJIUCTBIE, KPYIHBIE IECUaHble W INIMHUCTBIE TPYHTHI C IOKa3aTeleM
tekydectu I <0,1 - He menee 0,5 M, a B mpodrie TUCTIEPCHBIE TPYHTHI - HE MeHee 1,0 M.

8.16 I'myOuHy 3a10)KE€HHUS TOIOIIBBI CBAWHOTO POCTBEPKA CIEAYeT Ha3HAYaTh B 3aBUCUMOCTH OT
KOHCTPYKTUBHBIX pELICHUI MOA3€MHOM YacTH 3/aHus WIN COOpPY)KEHHs (HauuuMsl I0JBaja,
TEXHUYECKOI0 NOJIONbs) U MIPOEKTa MNIAHUPOBKU TEPPUTOPUH (CPE3KON MM MOACHINKON), a TaKXKe
BBICOTBI POCTBEPKA, ONPEAEIIEMON PACUE€TOM.

Jns QyHIaMEHTOB MOCTOB TOJOLIBY pOCTBEpKa CIEQyeT paclosiaraTb BBIIIE WIM HUXKE
MOBEPXHOCTU aKBaTOPUH, €€ JTHA WM NOBEPXHOCTH IPYHTA MPHU YCIOBHH OOECIIEUCHUS pacueTHOU
HECyIlllel CIIOCOOHOCTH M JIOJITOBEYHOCTH (PYHIAMEHTOB MCXOJS U3 MECTHBIX KIMMAaTHYECKUX
YCIIOBHA, 0COOEHHOCTEH KOHCTPYKIMM (pyHIIaMEHTOB, oOecriedeHus: TpeOOBaHUI CylIOXOJACTBA H
JIecoCIlIaBa, HaJEXKHOCTH MOJUIEkKAIUX OCYIIECTBIECHUIO Mep M0 (G (EeKTUBHON 3aIlUTe CBall OT
HEeOJIaronpusATHOTO BO3JCHCTBUS 3HAKOTIEPEMEHHBIX TEMIEpaTyp Cpeisbl, JIE10X0/1a, UCTUPAIOLIETO
BO3CHCTBUS NMEPEMELIAIOINXCS JOHHBIX OTIOXKEHUN U IPYTuX (PakTopoB.

[Ipu cTpouTeNbCTBE HA MYYMHUCTBIX TPYHTaX HEOOXOAMMO MpeSyCMaTpuBaTh MEPHI,
IPEJOTBPALAIOIINE WM YMEHbIIAIOIINE BIUSHUE CHUJI MOPO3HOIO IMYyYEHHUs TPYHTa Ha CBAWHBIN
POCTBEPK.

8.17 B paitoHax co cpemHEW TemmepaTypol Bo3ayxa HamOoJiee XOJOMAHOW IMSITHIHEBKUA HIKE
munyc 40 °C nns QyHIaMEHTOB MOCTOB B 30HE BO3JCHCTBHS 3HAKOIEPEMEHHBIX TEMIIEpaTyp
ClIeAyeT NPUMEHATh CBAal M CBAaU-CTOJIOBI CIUIOIIHOTO CEYEHUsS C 3aIUUTHBIM ClloeM OeToHa (1o
MOBEPXHOCTHU paboueit apMaTypsl) He MeHee 5 cM. B paiioHax ¢ Temneparypoil BO3ayXa BbIIIe MUHYC
40 °C nmomyckaeTrcsi BHE aKBaTOPUU MCIIOIb30BaTh CBAM CIUIOLIHOIO CEYEHUs, MOJIbIE CBaU U CBau-
00OJIOYKM C 3aIUTHBIM CJIoeM OeTOHa He MEeHee 3 CM IPH YCJIOBHU OCYILIECTBICHHS MEp IO
IPEJOTBPALLICHUIO 00pa30BaHMs B HHUX TpPEUIMH. B 30He IepeMEHHOro ypoBHSA IOCTOSHHBIX
BOJIOTOKOB HE CJIEJyeT, KaK MpaBWIO, IPUMEHATh OypOoHAOMBHbBIE CBaW M 3allOJHEHHbIE OETOHOM
CBan-000JIOUKH.

Jlnst OypoHaOMBHBIX CBail pyHIaMEHTOB MOCTOB 3aLIUTHBIN CII0i OeTOHa JOJKeH ObITh HE MEHee
10 cm.

B 30He BO3mEWCTBUS MOJIOKUTEIBHBIX TeMmIepaTryp (He meHee 4eMm Ha 0,5 M HUXe YpOBHSA
CE30HHOI0 IIPOMEP3aHUs IPYHTA WM IOJOUIBBI JISASTHOTO TOKPOBA) MOXKHO IIPUMEHSATh CBau JIHOOBIX
BUJIOB 0€3 OrpaHMYCHHIA TIO YCIOBUIO MOPO30CTOMKOCTH OETOHA.

8.18 Ilpu pa3zpaboTke MpPOeKTa CBAMHBIX (PYyHIAMEHTOB HEOOXOJAMMO YUYUTHIBATH BO3MOXKHOCTH
noabeMa (BBIOpA) MOBEPXHOCTH TPYHTAa NpU 3a0MBKE CBald, KOTOPBIH, KaK MPABUIIO, MOXET
IIPOUCXOJUTH B CITydasix, KOrja:

a) IUIOIIAJKAa CTPOMTEIbCTBA CJOKE€HA IVIMHUCTBIMM TPYHTAMH MSTKOIUIACTUYHOM U
TEKy4YeIUIaCTUYHOW KOHCUCTEHIIMI MIIM BOJOHACHIIIIEHHBIMU TBUIEBATBIMU M MEIKUMHU IIECKaMH;

0) morpy>keHue cBail MPOU3BOIUTCS CO JHA KOTIIOBAHA,;

B) KOHCTPYKIIMS CBAHHOTO ()yHAAMEHTa IPUHSATA B BUJE CBAIHOT'O MOJIS MJIM CBAWHBIX KYCTOB IIPH
pPacCTOSIHUU MEXYy UX KpallHUMM CBassMM MeHee 9 M.

CpenHee 3Ha4YeHHE TOIbeMa OBEPXHOCTH TPYHTa N, M, ciieayeT onpeaensTs mo hopmysie

h = kVp/Ae, (81)

rae K - koaduiment, npuHUMaeMbIil paBHbIM 0,6 TIPH CTEIIEHU BIIaXXHOCTH rpyHTa 60stee 0,9;
Vp - 00beM Bcex CBaif, MOTPYKaeMbIX B IPYHT, M°;



A¢ - mionaab MOrpyKEHUsl CBail UM TIJIOLIAL JHA KOTJIOBAHA, M.

8.19 ApmwupoBanrne OypoHAOUBHBIX, OYpPOCEKYIIMXCS W OYpOMHBEKIITMOHHBIX CBall CIEayeT
BHITIONHATh, OOBEMHBIMU KapKacaMu, IS CO3JaHUSl IKECTKOCTH KOTOPBIX UX MPOJOJILHEIC
apMaTypHble CTEpP)KHHM JIOJDKHBI OBITh COEJUMHEHbl HE TOJBKO XOMYTaMH, HO U TpyOuyaThIMU
KOJIbIIaMH, YCTAHOBJICHHBIMU Ha CBapKe MO JUITMHE KapKaca Ha PacCTOSHUU HE PeXe YeM 4Yepes IsITh
ero nuaMeTpoB. B nensx o0GecniedyeHus 3alUTHOTO C10s OETOHA MEXIY IPYHTOM U apMaTypHBIMU
CTepXKHSIMU KapKaca MOCIEAHUI T0JDKEH OBITh OCHAIEH (PUKCATOpaMU, a TaKKe KPecTOOOpa3HbIMU
aHKepaMH, yCTAaHOBJICHHBIMHU B HIDKHEM KOHIIE KapKaca JUIsl HICKIIOUEHHS BO3MOXKHOCTH €ro MobeMa
[P U3BJICUEHUU OOCATHBIX TPYO.

8.20 ApmupoBaHne OypOoCeKYITUXCsl CBall PEKOMEHIYEeTCsl, KaK MPaBHIIO, BBITIOJHATh Yepe3 OAHY
CBAl0, OCTaBJIsSISl pacceKaeMble CBar OCTOHHBIMU, HE UMEIOIINMH apMaTyphl.

[Ipu ucnonb30BaHUM B KaueCTBE OTPaXKACHMsI KOTJIOBaHA OypOCEKYHIMXCA CBall KOHCTPYKLUS
OTPKICHUS BKJIIOYACT BEPXHUE HAMPABISAIONINE CTEHKU, KOTOPBIE JTOJDKHBI apPMHUPOBATHCS, UMETh
tonuuHy 300 MM U BBICOTY, B 3aBUCUMOCTH OT AuameTrpa cBau, oT 500 1o 750 MM 1 morpyxaThcs B
JIOCTATOYHO MPOYHBIA TPYHT.

8.21 bypouHbeKIIMOHHBIE cBau auameTpoM 150 - 160 MM B ciiydae UX HCIIOIB30BAaHUS IS
YCWJIEHUSI OCHOBAHUH CYLIECTBYIOIIUX 34aHUM npu Harpy3kax 1o 200 kH nomyckaercs apMupoBarthb
OJIMHOYHBIMHM CTEPXHSMH IPU YCIOBUHM TMEpelayd Ha HUX BCEro IMpOJIOJIBHOIO YCHIIUA,
BO3HHUKAIOIIETO OT JACHCTByIOLed Ha cBailo Harpy3ku. [Ipum 3ToM compoTuBieHHe OeToHa,
UCIIOJIb3YEMOT0 B JIaHHOM Cjy4ae JHIIb AJs 1LeJiell aHTUKOPPO3UNMHOW 3allUThl apMaTypbl U
MOBBIIICHUS COMTPOTUBIICHHS CBaM MPOJIOJILHOMY U3THOY, HE YUUTHIBAIOT.

8.22 ApMmupoBaHHE OJJMHOYHBIMU CTEPKHSIMH OYpPOUHBEKIITMOHHBIX CBad, MPOPE3AIONTUX TPYHTHI
c monyneM nedopmanuu menee S MIla, a Takke Mpu HATHMYWHU B CTBOJIE CBAW MU3TUOAIOIIIETO MOMEHTA
HE JIOMyCKaeTcs.

8.23 HmxHue KOHIbI CBali-CTOEK BCEX THIIOB, 32 MCKIIOYCHHUEM 3a0MBHBIX, BIABIUBACMBIX H
3aBUHYMBAEMBIX, JIOJDKHBI 33J1ETBIBATHCS B CKAJIbHBIN HEBBIBETPEIIBIN TPYHT (0€3 ClIadbIX IPOCTIOCK)
He MeHee yeM Ha 0,5 M 1 0JHOBpeMEeHHO He MeHee ueM Ha 30 1uaMeTpoB UX apMaTyphl.

8.24 Tlpu npoextupoBanun KCII dhyHaameHTOB HEOOXOIUMYIO HECYIIYIO CIIOCOOHOCTH CBai
pexoMeHayeTcs 00ecrieyuBaTh 3a CUET YBEIMUCHHS [UIMHBI CBal, a HE UX MOMEPEYHOr0 CeUCHHUSI.

8.25 Ilpu xoHcTpykTHBHOM pacuere minuThl poctBepka KCII dyHgamenTa ciemxyer y9uThIBaTh,
YTO MpPH KECTKOM POCTBEpPKE, OOECHEeUMBAIOIIEM OJMHAKOBYIO OCAJIKy BCEX CBail, MPOMCXOIUT
nepepacrnpe/esieHie Harpy3Ky Ha CBau, B pe3yJibTaTe KOTOPOro Harpyska Ha KpaifHue psjbl cBaii,
0CcOOEHHO YIJIOBBIE CBaM, Oy/ET BBIIIEC CPEIHMX, YTO MOXKET BBI3BATh 3HAUMTENIbHbIE W3rHOaroNye
MOMEHTHI Ha Kpasx U B YIJlaX pOCTBEpKA.

8.26 I'myObuna 3amoxxenust mopomBbl poctBepka KCII ¢yHmameHTa I0MKHA Ha3HA4yaThCs B
3aBHUCHUMOCTH OT KOHCTPYKTHUBHBIX PEIICHUN MOJ3€MHOM 4acTH 3[aHMs WK COOPYKEHUS (HATUUUS
MO/IBajia, TEXHUYECKOTO TOJIOJNIbS WU IMOA3EMHBIX AITaKel), TPYHTOBBIX YCIOBHUH U TMPOEKTa
IUTAHUPOBKU TEPPUTOPHH, & TAKXKE BHICOTHI POCTBEPKA, OIPEEIIEMOIN pacyeToM.

8.27 Cnenyet npuHuMaTth Bo BHUMaHue, 4to ocagka KCII ¢pyHnamenTa npu BepTUKaIbHBIX CBAsSX
HE 3aBHCHUT OT CHUCTEMBI CBSI3U CBaW C POCTBEPKAMH - KECTKOM WM IIApHUPHOH, KOTOpas
MPUHUMAETCS B TPOCKTE MO KOHCTPYKTUBHBIM COOOpakeHUsM. B03MOXHO KOMOWHHUPOBAHHOE
COIPSI’KEHHE CBall C IJIUTHBIM POCTBEPKOM: B LEHTPaIbHON YacTH - Oe3 BBIIYCKOB apMarypbl, IO
MIEPUMETPY - C BBIITyCKaMHU.

8.28 B cBaifHbIX (hyHAaAMEHTaX U3 CTHIKOBAHHBIX 10 JIJTMHE JCPEBSIHHBIX CBall CTHIKM OPEBEH HIIH
OpyCheB JOJKHBI BBIMIOJHATHCS BIPHUTHIK C TEPEKPHITHEM METAIUTMUECKHMMH HaKJIaJKaMH WIH
natpyokamu. CThIKM B MAaKETHBIX CBasX JOJKHBI OBITh PAaclOiOXKEeHbl Bpa30ekXKy Ha pacCTOSIHUU
OJIUH OT APYroro He mexee 1,5 m.

8.29 Ilpu KOHCTPYHPOBAHUH CBAMHBIX (DYHIAMEHTOB HEOOXOIMMO YUHTHIBATH JOTOJHUTEIHHBIC
TpeGoBanus paznenosn 9 - 14.

9 OCOBEHHOCTHU IMPOEKTUPOBAHUS CBAMHBIX ®YHIAMEHTOB B



IMPOCAJOYHBIX I'PYHTAX

9.1 Tlpu MHXEHEPHO-TEOJOTHUYECKHX H3BICKAHUSX Ha CTPOUTENIbHBIX IUIONIA/IKaX, CI0KEHHBIX
MPOCAIOYHBIMU TPYHTaMH, CJIEIYeT ONpPENEIsATh TUI TPYHTOBBIX YCIOBHH IO MPOCATOYHOCTH C
YKa3aHHMEM YaCTHBIX U MaKCHUMAaJbHBIX BO3MOXHBIX 3HaYEHHM MPOCAJKH TPYHTOB OT COOCTBEHHOTO
Beca (IIpU MOJCHIIKAX - C YYETOM Beca MOJCHIIKN).

Hapsiny ¢ OypeHneM CKBaXKMH HEOOXOIMMO TMpeaycMaTpuBaTh MPOXOJKY ITyphoB ¢ oTOOpOM
MOHOJIUTOB TpyHTa. PaccTosiHme Mexay BbIpaOOTKaMu AODKHO ObITh He Oonee 50 M, ymcio
BBIPA0OTOK I OT/IEIBHOTO 3/1aHUS WM COOPYKEHUS - HE MEHEe YeThIpeX.

[Tpu n3yyeHnn Ha 3aCTpauBaeMOi TEPPUTOPUU THAPOTEOIOTMUECKOTO PEKMMa MTOA3EMHBIX BOJI U
MIPOTHO3UPOBAHUM €r0 M3MEHEHHUS MPU CTPOUTENIBCTBE M JKCIUTyaTalluM 3JaHUM U COOpPYKEHMI
HE00XO0AMMO TaKKe MPOTHO3MPOBATH BO3MOXKHOCTh 3aMauMBaHUs IPYHTOB B pe3yibTaTe NCHCTBUS
pa3IUYHBIX (DAaKTOPOB.

@OU3NKO-MEXaHMYECKUE, B TOM YHCJIE MPOYHOCTHBIE U JAe(POpMaIlMOHHBIE XaPaKTEPUCTUKH
MPOCAZOYHBIX TPYHTOB, JIOJDKHBI OMPENENATbCS ISl COCTOSHUS IMPHUPOJHON BIAXKHOCTU U TpU
MIOJTHOM BOJIOHACBILICHUU.

9.2 IIpm mnpoeKTUPOBAHWUU CBAMHBIX (PYHIAMEHTOB B TPYHTOBBIX ycmoBusax |l Tuma mo
MIPOCAIOYHOCTH C BO3MOYKHOM MTPOCAIKON IPYHTOB OT COOCTBEHHOTO Beca cBhIiIe 30 ¢M ciieayeT, Kak
MIPaBUIIO, MMPEAyCMaTPUBATh MEPOTIPUSATHUS MO MEPEBOLY TPYHTOBBIX ycioBuil |l Tuma B | Tun myrem
CPE3KH TPYHTA WU YIUIOTHEHHS MPEABAPUTEIHHBIM 3aMaulMBaHUEM, 3aMAYUBAHHEM CO B3PBIBOM,
TPYHTOBBIMH CBassMU M JPYTMMH METOJaMH. YKa3aHHbIE CIIOCOOBI JOJKHBI 00ecredynBaTh
yCTpaHEHUE TMPOCATKU TPYHTOBOW TONIIM OT €€ COOCTBEHHOro Beca B Mpeenax IJIouay,
3aHMMAaEMOil 3JaHUEeM WJIH COOPYKEHHEM, U Ha PACCTOSTHUH, PABHOM ITOJIOBUHE MPOCATOYHOM TOJIIIH
BOKPYT HETO.

9.3 Cpgaiinble (pyHAAMEHTHI Ha TEPPUTOPUAX C MPOCATOYHBIMU TPYHTAMU MPU BO3MOMKHOCTHU
3aMayuBaHUsl TPYHTOB CIIEIyeT MPUMEHITh B CIydasx, KOTJa BO3MOXKHA MPOpPE3Ka CBAsIMU BCEX
CIIOEB TPOCATOYHBIX TPYHTOB, MPOYHOCTHBIE M JehOPMAIMOHHBIE XapAKTEPUCTHKU KOTOPBIX
CHIDKAIOTCS MIPHU 3aMadrBaHUU.

Huxuue xoHIBI cBail JOMKHBI OBITH 3aryyOJeHbl, KaK MpPaBUJIO, B CKaJIbHbIE TPYHTHI, MECKU
TUTOTHBIE U CPEAHEN TNIOTHOCTH, IIIMHUCTBIE TPYHTHI € TIOKA3aTeIeM TeKy4eCTH B BOJJOHACHIIIIEHHOM
COCTOSIHUH:

IL < 0,6 nns Bcex BUIOB CBail B IPYHTOBBIX yciaoBUsX | Tuma;

IL < 0,4 nns 3a6uBHBIX cBail U I < 0,2 nns OypoHAOMBHBIX CBail MpH Ssig < Sy B TPYHTOBBIX
ycnoBusx |l tuna;

IL < 0,2 nist 3a6uBHBIX cBait 1 IL < 0 1711 6ypoHAOUBHBIX CBall MPH Ssl,g < Su B TPYHTOBBIX YCIIOBHSX
Il Tuma (rme Ssig - mpocaaka OT COOCTBEHHOTO Beca TPYHTA C YYETOM MOACHINKH WIH JIPYToi
MIPUTPY3KHU €r0 MOBEPXHOCTH).

3arny0OneHue cBail B yKa3zaHHBIC TPYHTHI JOJDKHO Ha3HAYATHCS IO PAcueTy MyTEM MPOBEPKH
YCIIOBUS, YTO OCaJKa CBau He MPEBBICUT MPeIEIbHYIO OCAIKY Su, U YCIOBUA o0ecrieueHus Tpedyemoii
Hecymiel crnocobHoctu cBau. llpm 3TOM NpUHHUMAOT HauOoJbIIee W3 TOJYYEHHBIX 3HAUYCHHH
3arayOJieHus CBaM.

IIpumevanus

1 Ecim mpopes3ka yka3aHHBIX TPYHTOB B KOHKPETHBIX CITydasX dKOHOMHYECKH HeresecooOpasHa, TO B TPYHTOBBIX
ycnoBHsX | THIa 1Mo mpocagodHOCTH IS 3TaHUH B coopykeHui |11 ypoBHS OTBETCTBEHHOCTH JOITyCKAETCS YCTPOMCTBO
cBail (kpoMe CBaif-000J09€eK) ¢ 3arayOJieHHeM HIKHHAX KOHIIOB HE MEHee 4eM Ha | M B CJIOH TpyHTa C OTHOCHTEIFHON
MPOCcanoYHOCThIO & < 0,02 (mpu naBnenunn He meHee 300 k[1a u He MEHee TaBJICHUS, COOTBETCTBYIOIIETO IABJICHUIO OT
COOCTBEHHOTO Beca IPYHTa U Harpy3KH Ha ero OBEPXHOCTH) IIPH YCIOBUH, YTO B 3TOM Cilydae oOecreunBaeTcs Hecymias
CIOCOOHOCTH CBai, a CyMMapHble 3HAU€HHs] BO3MOXHBIX MIPOCAZ0K U OCAJOK OCHOBAHUS HE IPEBBIIIAIOT IPEJIeNIbHBIX
3HAYEHMH JUIsl 3/1aHKS U COOPYXKEHUsI IPU HEPaBHOMEPHOM 3aMadlBaHUM TpyHTOB. [Ipu aTOM noinkHa ObITH 0OecneyeHa
HecyIasi ClIoCOOHOCTh CBail M CBaWHBIX (DYHJAMEHTOB, a BO3MOJXKHBIE HEIOIYCTUMBIE OCAJKH M IPOCAJKU TPYHTOB
JIOJDKHBI OBITh MCKJIFOUSHBI IPUMEHEHHEM JJOIOJHUTEIBHBIX MEPOIIPUSTHH.

2 CBau-KOJIOHHBI OJHOATaXHBIX 30aHui ||| ypoBHS OTBETCTBEHHOCTH B TPYHTOBBIX ycIOBHAX | Tuma momyckaercs
onmMpaTh HIDKHUMH KOHIIAMH Ha TPYHTHI ¢ €5 > 0,02, ecnm Hecymiast ciocoOHOCTh CBaii MMOATBEPIKCHA HCTIBITAHHAMHU.

9.4 B cnyyae ecnu Mo pe3yibTaTaM MH)KEHEPHBIX M3BICKAHUN YCTAHOBIIEHO, YTO IOTPYKEHHE



3a0MBHBIX CBail B MPOCAJOYHBIC TPYHTHI 3aTPYIHEHO, B MPOEKTE JOJDKHO OBITH NMPEIyCMOTPEHO
YCTPOMCTBO JIMJEPHBIX CKBAXXUH, JUAMETpP KOTOPHIX B TPYHTOBBIX ycloBusix | Tuma ciemyet
Ha3HauaThb MEHee quameTpa cedeHus cBau (10 50 MM), a B TpyHTOBBIX ycioBuax || Tuna - paBHbIM
emy uinn menee (1o 50 mMm). B mocnenneM ciydae riyOMHa JMIEPHBIX CKBOXKUH HE JOJDKHA
MPEBBIIATH TOJIIIMHY MIPOCAJOYHOTO OT 3aMAaYUBAHUS CJIOSI TPYHTA.

9.5 Pacuer Hecymielt crmocOOHOCTH CBail, MPUMEHSIEMBIX B TPYHTOBBIX yCIOBUAX | ThIa, creayer
MPOU3BO/IUTH B COOTBETCTBUU C YKa3aHHUSIMHU Iojpa3zesa /.2 U NpUIoKeHus [l ¢ ydeToM TOoro, 4yTo
COIPOTHBIICHUS TPYHTOB IOl HIDKHUMH KOHIIaMH R 1 Ha G0K0BO# moBepxHOCTH fi cBam (TabmuIB!
7.1, 7.2 u 7.7), koo dunment nponopunonansHoct K (cM. mpuinoxenue /1), Moayns aedhopManuu
E, yron BHyTpeHHEro TpeHus ¢ U yAeJIbHOE CLEIIEHUE C JOJIKHBI ONPEACATHCA:

a) IpU TOJHOM BOJIOHACBIIICHWU TPYHTA, €CJIM BO3MOXHO 3aMauMBaHUE TIPYHTA, NPU 3TOM
pacueTHble TaOJIMYHbIE XapaKTEPUCTHKU CJeIyeT NpPUHHUMATh MpU I[OKazaTejae TEKy4ecTH,
OTIpeieIIieMOM T0 popMmyIe

0,9y, /v, —Ww,
I = :

W =Wy (9.1)

rae E - xoaddummenT nopucTocTH rpyHTa MPUPOTHOTO CIOKECHHUS;

Yw - YIETbHBIHA BeC BoAbL; Yw = 10 kH/M3;

Ys - YIEJbHBIN BEC TBEPbIX YaCTHII, kH/MS:

Wp, WL - BIQXKHOCTH TPYHTa Ha TPAHUIIC PACKATHIBAHUS U HA TPAHUIIE TEKYYECTH, JOIH STUHUIIBL;

[Tpu 3nauennu I < 0,4, momyuernHoMm mpu pacuere mo dopmyre (9.1), IL ciaeayer mpuHUMATH
paBHbIM 0,4;

0) mpu BIQXXHOCTH W U TIOKa3aTelie TeKy4ecTH || TpyHTa B IPUPOITHOM COCTOSIHUU (Koraa W < Wp,
MPUHUMAETCS Wp), €CITH 3aMadyrBaHNe TPYHTA HEBO3MOXKHO.

9.6 Hecymas crnocoOHOCTh CBail B BBIIITAMIIOBAHHOM JIOXKE, MPUMEHSEMBIX B TPYHTOBBIX
ycloBusX | THIa, HOMKHA Ha3HAYATHCS B COOTBETCTBUU C TpeOoBaHUSAMU 7.2.4 Kak AJisi 3a0MBHBIX
CBall C HAKJIOHHBIMHU TPaHSAMU IIPU COOTIOCHUH JOTIOTHUTEIbHBIX TPEOOBAHUMN, N3T0XKEHHBIX B 9.5.

9.7 Hecymyto ciocoOHOCTh CBaif, MPUMEHSIEMBIX B TPYHTOBBIX ycIoBHsX | ThIa, Mo pe3ynbpraram
UX CTaTHYECKHUX HUCIBITAHUM, MPOBEACHHBIX C JOKAJIbHBIM 3aMayMBaHUEM I'PyHTa B Mpejeliax Bcei
mmHbl cBan cornacHo [OCT 5686, ciemyer ompeneisiTh B COOTBETCTBHU C TpPeOOBAHHUSIMU
noapazzaena 7.3.

B rpyHTOBBIX ycnoBusAX | TuMa MpU HAIWMYMK OMNBITA CTPOUTEIHCTBA HA 3acCTPaMBAEMONA
TEPPUTOPUN U PE3YyJIbTATOB paHEE BHINOJHEHHBIX CTATUUYECKHUX HCIBITAHUN CBail B aHAJOTUYHBIX
YCIIOBUSIX UCIIBITAHUS CBAl JOITYCKAETCs HE MPOU3BOIUTb.

He nmomyckaercst onmpenenaTh HECYIIYIO CIIOCOOHOCTh CBail M CBaif-000JI0YEK, YCTPANBACMBbIX B
MPOCAZOYHBIX TPYHTaX, MO JaHHBIM pPE3ydbTAaTOB HMX JUHAMHYECKHX WCIBITAHUH, a TaKxke
OTIpECIISATh PACUETHBIE COMPOTUBIEHHUS MPOCATOYHBIX T'PYHTOB IOJ HIKHUM KOHIOM R u Ha
OOKOBOW TMOBEPXHOCTH CBau fi MO MaHHBIM PE3yIbTATOB MOJCBBIX HCIBITAHUNH 3THX TPYHTOB
JUHAMHYECKUM 30HAMpoBaHHEeM. CTaTHUeCKOe 30HIUPOBAHUE JOIMYCKAETCS MPUMEHSITh HUXKE
TPaHUIBI TIPOCAIOYHON TOJIIH MPU BHIOOPE CIIOEB IPYHTA JIJIsi OMUPAHUS CBAl M TIPU OMPEICICHUN
OTPUIATENIbHOM CHJIBI TPEHUS MPOCATOYHBIX TPYHTOB Ha OOKOBOM IOBEPXHOCTH CBaul B
coorBercTBuu ¢ 9.10.

9.8 B rpyHTOBBIX ycnoBUAX | TWma moOMHUMO CBaid, yKa3aHHBIX B pazjeie 6, cleayeTr Takke
NPUMEHATh HAOWBHbIE OETOHHBIE M JKeNe300€TOHHBIE CBaM, YCTpauBaeMble B MPOOYpEHHBIX
CKBa)KMHAaX ¢ 3a00eM, YIUIOTHEHHBIM BTpaMOOBbIBaHHEM IIcOHs Ha riyouHy He menee 3d (rme d -
JMaMeTp CKBAaXXHMHBI), HJIM YCTPOMCTBOM 3a0MBHOMN ATl KOHUYECKOH (POPMBI.

B rpyntoBeix ycnoBusix |l Tuma pexomeHnyeTrcs MNPUMEHSTh CBaM € aHTHU(PPUKIHOHHBIMU
000JI09YKaM¥, BEITIOJTHEHHBIMU HA YaCTH CTBOJIA, HAXOAIICHCS B MpeaeaxX MPOoCeIaronieid TOIIIH.

9.9 Cpawu o HecyIIe# crmocoOHOCTH TPYHTOB OCHOBAHUS B TPYHTOBBIX ycioBusx || Tuma cnemayer
PaCCUUTHIBATH C YUETOM CHJI OTPHUIATEILHOTO TPEHUS HCXOIS U3 YCIOBHS

N < Falyk - vcPn, (9.2)




rne N - pacuerHas Harpy3ka, kH, Ha ofHYy cBato;
Fqd - mecymas cmocobHocTh cBam, KH, onpenensiemas B coorBeTcTBuu ¢ 9.11;
Yk - ko3 PUIHEeHT HAIeKHOCTH, TPUHUMaeMbIii o 7.1.11;
Yo - KoahdUIMEHT ycaoBui pabOThI CBaM, 3HAYCHUE KOTOPOTO MPUHUMAIOT B 3aBUCUMOCTH OT
BO3MOXKHOT'O 3HAUEHUS MPOCATKU TPYHTA Ssi: TPHU Ss| = 5 cM e = 0; mpu Sl > 28y yc = 0,8;
IUTSL TIPOMEXYTOUYHBIX 3HAYCHHH Ss| Ve ONPEACISIOT HHTEPITOJISITUCH;
Pn - oTpumarensHas cuna TpeHus, onpenensemas B coorercteuu ¢ 9.10.

IIpumeuanus

1 3nauenue P, ciemyer onpenensiTh, Kak HPaBUIIO, JUIS MOJIHOCTHIO BOJOHACHIILICHHOIO TPyHTa (IPH BO3MOXKHOM
3aMauyMBaHUM I'PYHTOB CBEPXY).

2 Tlo mpoyHOCTH MaTepHala cBau JOJDKHBI OBITH paccuuTaHbl Ha HAarpy3ky N + Pp.

9.10 OTpumnarenbHyto CHITy TpeHHS Pn B BOJOHACHIIIICHHBIX TPYHTaxX U P'n B TpyHTax mpupoIHOM
BJI&KHOCTH, JCHCTBYIOIIYI0 HAa OOKOBOM MOBEPXHOCTH cBau, KH, MpUHUMAIOT paBHOW HAUOOJbIIEMY
HpeeIbHOMY COIPOTUBIICHUIO CBaW JUIMHOW Nsi MO HMCHBITAHHSM BBLICPIUBAIONICH HArpy3kou
cormacHo ['OCT 5686 COOTBETCTBEHHO B BOJOHACHIIIEHHBIX TI'PYHTaxX M TPYHTAaxX HPUPOJHOU
BJIKHOCTH.

Jlo mpoBeIeHHsI UCIIBITAHUI Ha BBIACPTUBAHUE 3HAYCHHE Pn JOmyCcKaeTcst onpeaensaTh:

a) mo hopmyie

hsl
uy th,
Po= o (9.3)
rme u - IEPUMETP, M, y4acTKa CTBOJIA CBaW JJITMHOM sl

hsi - pacuerHas riyOuHa, M, 10 KOTOPOIl IPOU3BOAUTCS CYMMHPOBAaHHE CHII OOKOBOTO TPEHUS
MPOCEIAIOIINX CI0EB TPYHTA, IPUHUMAaeMasl paBHOW TIyOWHE, T/Ie 3HAYCHHUE MPOCATKU
IpyHTa OT IeHCTBHUS COOCTBEHHOI'O BECA, ONPEEIIEHHOE B COOTBETCTBUHU C TPEOOBAHUAMU
CHulI 2.02.01, paBuo 0,05 m;

Ti - pacyeTHOE CONMpPOTHBIIEHUE, KIIa, onpenensemoe 10 rayounsl h = 6 M o Gpopmye
Ti = {ozgtger + Ci, (9.4)

3nech { - KoappuuueHT 60KOBOTO JaBlIeHUs, IPUHUMaeMblil paBHbIM 0,7;
Ozg - BEpTUKAJIbHOE HAMPsDKEHUE OT COOCTBEHHOTO Beca BOJOHACKIIIIEHHOTO rpyHTa, Klla;

@1 ¥ C| - pacyeTHble 3HAYECHHS yrjia BHYTPEHHErO TPEHHUS, Ipal., U YACIbHOTO CIETUICHHUS,
ocpenHeHHbIC 110 TyouHe hs u onpenensemsie B coorBercTBHM ¢ [OCT 12248 o metoay
KOHCOJIMAMPOBAHHOTO JPEHUPOBAHHOI'O CPE3a;

hi - TommuHa, M, i-TO CJIOS MPOCATOYHOTO TPYHTA, OCEHAIOUICTO IMPH 3aMaYMBaHUH U
COIIpHKAacarouerocs ¢ 00KOBOW MOBEPXHOCTHIO CBAH.

[Tpu rayoune 6 M < h < hg 3HaYeHHE Tj NPUHUMAIOT TMOCTOSIHHBIM U PABHBIM 3HAYCHHUIO Ti HA
riyouHe 6 M;

0) mo pe3ynbTaTaM CTaTMYECKOTO 30HAMPOBAHMS BOJOHACBHIIMIEHHBIX TPYHTOB U TPYHTOB
MPUPOTHOM BJIAXKHOCTH HA PACUETHYIO TIIyOMHY Nsi B COOTBETCTBHH C MOApa3aeaioM 7.3.

9.11 Hecymyto criocobHocTh F¢, KkH, cBaii B rpyHTOBBIX ycnoBusax |l Tuma mo mpocamgoyHoCTH,
paboTaroX Ha CKUMAIOIIYIO HAarpy3Ky, CIEAYeT ONpPEeAesTh:

a) Mo pe3yJibTaTaM CTaTUYECKUX MCIBITAHUN CBail ¢ JIOKaJbHBIM 3aMayMBaHUEM - KaK Pa3HOCTb
MEXIy HECyIleH CIMOCOOHOCTBIO CBail JuuHOM | Ha BIABIMBAIOIIYI0 HArpy3Ky W HECYIICH
CIIOCOOHOCTRIO CBail JITMHOM Ns| Ha BBIIEPTrUBAIOIIYIO HATPY3KY;

0) pacueToM B COOTBETCTBHUH C YKa3aHUSAMH 9.5 B YCIOBHUSAX MOJHOT'O BOJOHACHIIIEHUS TPYHTOB B
npejieNnax CiIoeB IPyHTa HUKE TITyOUHBI Ng.

9.12 [IpoBeneHue CTaTUYECKUX HCIIBITAaHUM cBaif B rpyHTax || Tma mo mpocamodyHocTH SIBIsSIeTCS
00s13aTeIbHBIM MTPU OTCYTCTBUHU (DOHIOBBIX MaTEPUAIOB MO TAKKUM UCIIBITAHUSIM.

9.13 JIns 0co00 OTBETCTBEHHBIX COOPYKEHHH M TIPU MacCOBOM 3acTpoilke B paliOHax c
HEWU3yYEHHBIMU TPYHTOBBIMH YCJIOBHMSIMHU CIEAYET NPOU3BOAUTH HUCIBITAHUS CBAM C JUIMTEIBHBIM
3aMauyuBaHUEM OCHOBAHMSI 10 MOJTHOTO MPOSBICHHS MPOCATOK MO TIporpamme, pa3pabOoTaHHOUN st




KOHKPETHBIX YCJIOBUM C IPUBICYCHUEM CIELHUATU3UPOBAHHON HAYYHO-HCCIIENOBATEIbCKON
OpraHu3alHH.

9.14 Ecnu Ha G0KOBO# MOBEPXHOCTH CBail BO3MOYKHO TOSIBJICHHE OTPULIATEIILHBIX CUJI TPEHUS, TO
OCaJKy CBafHOrO (QyHIaMEHTa U3 BHUCSYMX CBail cienyeTr ompeAenarTh Kak g YCIOBHOIO
dbynnamenTta (moxpasnen 7.4), KOTOPHIA MPUHUMAIOT OTPAaHMYCHHBIM C OOKOB BEpPTHKAIbHBIMU
IJIOCKOCTSIMU, OTCTOSAILIMMH OT HAapy>KHBIX TpaHed KpaWHUX pSAOB BEPTUKAIbHBIX CBail Ha
paccrostHun hmitg(@n,mt/4), e Nmt - paccTosiHUE OT HIKHETO KOHIA CBau J0 TIYOUHBI Nsi, Qiimt - TO
ke, uro U B popmyite (7.34), onpenenseMoe B peaeiax CI0eB Ha TIyOHHY hmt.

[Ipu moacuere Harpy30ok K COOCTBEHHOMY BeCy YCJIOBHOrO (yHIaMEHTa MIOJKHBI OBITH
n00aBIICHBI OTPHUIATEbHBIC CHIIBI TPEHHSI, onpeneneHHbIe 1o Gopmyie (9.3) nmpu nepumeTpe U, M,
PaBHOM NEPUMETPY POCTBEPKA B MpEJIeax €ro BHICOTH U MEPUMETPY KyCTa MO HAPYKHBIM T'paHIM
CBall.

9.15 Ompenenenue HEPaBHOMEPHOCTH OCAJOK CBAHBIX ()YHIAMEHTOB B MPOCAJOYHBIX TPYHTaX
Il pacdyeTa KOHCTPYKIMH 3JaHUM W COOPYKEHUH JOJDKHO TMPOM3BOAUTHCA C YYETOM
MIPOTHO3UPYEMbIX M3MEHEHUH T'MIPOTEOIOTHUYECKUX YCIOBUH IUIOMIAH 3aCTPOWKH M BO3MOXKHBIX
HaubOoJsee HeOIaronpusATHBIX BHAA U PACHOJIOKEHUS UCTOYHHMKA 3aMauyMBaHMs 110 OTHOILIEHUIO K
paccuuThiBaeMOMY (yHJAMEHTY WM COOPY)KEHHUIO B IIETIOM.

9.16 Ilpumenenue cBallHBIX (YHAAMEHTOB HE HCKIIOYACT HEOOXOIUMOCTH BBITIOJTHEHUS
BOJIO3AIIUTHBIX MeporpuaTuid. [Ipu 3TOM B rpyHTOBBIX ycinoBusx |l THma mo npocagouyHOCTH JOKHA
ObITh TakXke IMpeAyCMOTpeHa pa3pe3ka 3JaHui OCaJAOYHBIMU IIBaMU Ha OJOKH MPOCTOU
KoHUrypanuu. B mpon3BOACTBEHHBIX 3JaHHSIX MPOMBIIUICHHBIX MPEANPUATHIA, 000pYI0BaHHBIX
KpaHaMH, KpOME€ TOro, JOJDKHBI OBITb MPEeIyCMOTPEHbl KOHCTPYKTHUBHBIE MEPOIPHUSTHS,
o0ecTreynBaoe BO3MOKHOCTh PUXTOBKHU IOIKPAHOBBIX ITyTEH HA yIBOCHHOE 3HAUEHUE PACUETHOU
OCaJK{ CBallHBIX ()YH/IaMEHTOB, HO HE MEHEE MOJIOBUHBI IIPOCAAKU TPYHTA OT COOCTBEHHOTO Beca.

9.17 Tlpm mpocagkax rpyHTa OT coOCTBeHHOro Beca Oomee 30 cM creayeT Y4YUTHIBATh
BO3MO>XHOCTh TOPU3OHTAIIbHBIX MEepeMEIIeHU CBailHbIX (DYHIaMEHTOB, MOMAAIONIUX B MPEACIbI
KPHUBOJIMHEHHOHN 4aCTH IPOCAJ0YHON BOPOHKH.

9.18 B rpyHToBbIX ycnoBusx |l Thuma mpu onpeaeneHnn Harpy3okK, JeHCTBYIOIMIUX Ha CBAHBINA
(byHIaMEHT, clelyeT YYUThIBaTh OTPULIATENIbHBIC CHJIBI TPEHHUS, KOTOPhIE MOTYT MOSBISATHCS Ha
PacMoJIOKEHHBIX BbIIIE MOJOIIBBI CBAHHOTO POCTBEPKA OOKOBBIX MOBEPXHOCTSX 3aryOJIEHHBIX B
TPYHT YacTel 3/1aHUsI UM COOPY>KEHUSI.

9.19 Ilpu nmpumMeHeHnn CBalHBIX (PyHIAMEHTOB TJIAHUPOBOYHBIC MOACHIIKH TPYHTOB Oojiee 1 M
Ha TEPPUTOPHSIX, CIOKEHHBIX MPOCATOYHBIMH I'PYHTAMH, JOMYCKAIOTCS TOJBKO MPU CIEHUAIBHOM
000CHOBaHUHU.

9.20 IIpu npoeKTUpOBAaHUH CBAWHBIX ()YHIAMEHTOB, YCTpAaUBaeMbIX B TPYHTOBBIX ycnoBusx Il
THMa, KO3()PUIIMEHT HAZS)KHOCTHU 10 Ha3HaueHuto (7.1.3) He yUUTHIBAIOT.

10 OCOBEHHOCTH NPOEKTUPOBAHUA CBAHHBIX ®YHJIAMEHTOB B
HABYXAIOIIUX I'PYHTAX

10.1 TIpu npoeKTHpOBaHMM CBalHBIX (PYHIAMEHTOB B HAOyXaloOIIUX TPYHTaX [0 IyCKAeTCs
IpeaycMaTpUBAaTh Kak MOJHYIO TPOPE3KY CBAsMH BCEH TONIIM HAOYXaIOMIUX IPYHTOB (C OIMPaHUEM
HIDKHUX KOHIIOB Ha HEHaOyXaroIllue TPYHTHI), TaK U YaCTHYHYIO MPOPE3Ky (C OMUpaHUEM HIDKHUX
KOHIIOB HETIOCPEACTBEHHO B TOJIIIE HAOYXarOIIUX TPYHTOB).

10.2 Ilpu pacuere Hecymiel cnocoOHOCTH cBail B HAOyXaromMX TPYHTaX 3HAYCHHUS PaCUETHBIX
CONPOTHBJICHHI HAOYXAIOIMX IPYHTOB I1OJ] HIKHUM KOHIIOM R 1 Ha 60K0BOit moBepxHOoCTH fi cBan
WIA CBau-000JIOUKM PEKOMEHAYETCs NpPUHUMAaTh Ha OCHOBAaHUHM pe3yJbTaTOB CTATHUECKUX
WCIIBITAHUHN CBall M CBA-IITAaMIIOB B HAOYXaIOIIMX TPYHTAX C UX 3aMavyMBaHHEM Ha CTPOUTEITHHOMN
IUIOIIAZKE WM TPWIETAIOIUX K HEW TEePpUTOPHSIX, MMEIOIIMX aHaJoTHYHble TpyHTHL. [lpn
OTCYTCTBHUHM DE3YJIbTATOB YKa3aHHBIX CTATHUECKUX WCIBITAHUM PACUETHOE CONPOTUBICHHE
HaOyXaroUIMX IPYHTOB IT0/1 HIYKHUM KOHIIOM R 1 Ha 60koBO# nmoBepxHocTH fi cBaii u cBaii-o00104eK
TUaMeTpoM MeHee | M jJomyckaeTcss MpUHMMaTh 1o Tabmunam 7.1, 7.2 u 7.7 c BBEeACHHEM
JOMOJTHUTENBHOTO KO3((duIMenTa yciaoBui paboTel cBau B rpyHTe Yc ~ 0,5, yuuThiBaeMoro



HE3aBUCHMO OT JIPYTUX KO3((UIIMEHTOB YCIOBHIA pabOThI, MPUBEACHHBIX B Tabnunax 7.3 u 7.5.
10.3 I[Ipu pacuete cBaiftHBIX (yH/IAMEHTOB B HAOYXaIOIUX TPYHTAX MO AehopManusiM (TToapasaes
7.4) noMKeH BBINOJHATHCSA JIOTIOJHUTENBHBIA pacueT MO OINPENeICHUI0 TOoJbeMa CBail INpH
Ha0yXaHWM TPyHTa B COOTBETCTBUHU ¢ TpeboBanusmu 10.4 - 10.6.
10.4 TToabem hsw,p, M, 3a0UBHBIX CBaii, MOIPYKEHHBIX B IPEIBAPUTEIBHO POOYPEHHBIC JINCPHBIC
CKBO)XHWHBI, HAOWBHBIX CBail 0e3 yIIUpEeHHUsA, a TakXkKe CBal-000JI0YeK, HE MPOPEe3aroNUX
HaOyXalouyIo 30Hy TPYHTOB, CIIEAYET OMPEAEIATh 1Mo hopmyie

hswp = (hsw - N'sw,p)Q + h'swp — (0,001w/u)N, (10.1)

rie hsw - MoJBEM MOBEPXHOCTH HAOYXAKOIIETO TPYHTA, M;
h'swp - MOIBEM CJOS TPYHTa B YPOBHE 3aJ0)KEHHs HIDKHErO KOHIIA cBail (B cilyyae MpPOPE3KU
HaOyxaromieii 30HbI TpyHTa N'swp = 0;
Q, ® - kodpdurmentsl, onpeaensemsie mo Tadsmie 10.1, mpu 3ToM  3aBUCUT OT MOKa3aTes o,
KOTOPBIN XapakTepu3yeT yMeHbIIeHHE 1eopMalliH 110 INIyOuHe MaccuBa Npu HaOyXaHUH
IPYHTA U IPUHUMAETCS JUIs HaOyXafolnX IMHH: capMatckux - 0,31 M, apansckux - 0,36
m! i xBanmbrHCKHX - 0,42 ML
U - epuMETp CBaw, M;
N - pacuerHas Harpy3ka Ha cBar, KH, ompeneneHHas ¢ KO3(pQGUIIUEHTOM HAJECKHOCTU IO

Harpyske v = 1.
Ta6onuma 10.1
1
rﬂyﬁl/[H(:aBl‘;lI;j"};dy}KeHI/[H 5 Koad)o(ff);mneHT Q, (1\)/1, 4, npu 3Haqgfi51/mx a 75 Kostuiment o, m2/xH

3 0,72 0,62 0,53 0,46 0,40 -
4 0,64 0,53 0,44 0,36 0,31 15
5 0,59 0,46 0,36 0,29 0,24 11
6 0,53 0,40 0,31 0,24 0,19 0,7
7 0,48 0,35 0,26 0,20 0,15 0,5
8 0,44 0,31 0,22 0,17 0,13 0,4
9 0,40 0,27 0,19 0,14 0,11 0,3
10 0,37 0,24 0,17 0,12 0,09 0,2
11 0,34 0,21 0,15 0,10 0,08 0,2
12 0,31 0,19 0,13 0,09 0,07 0,1

[IpenenpHble 3HAYEHUS MOJBEMA COOPY)KEHHUH, a Takke 3HAUCHHE IOJbEMa IOBEPXHOCTH
HaOyXaromiero rpyHra Nsy U moabeMa ciiosi TPYHTa B YPOBHE PACIIOJIOKEHHS HUKHUX KOHIIOB CBaii
hsw,p ciemyeT onpenensTh B cOOTBeTCTBUU ¢ TpeboBanusmu CHull 2.02.01.

10.5 Ilpu mpopeske cBasMu HaOyXalOIIMX CJIOEB TPYHTA W 3ariyOJieHHH MX B HeHaOyxaromue
TPYHTBI IOJIBEM CBATHOTO (yHAaMeHTa OyJeT MPAKTUYECKH UCKIIIOUEH MPU COOIIOACHNUHN YCIOBUS

N > Fsy - qu/Yk, (10-2)

rne N - To ke, uto u B popmyie (10.1);

Fsw - paBHOIEWCTBYIOIIAasi pacyeTHBIX CHJI Toabema, KH, aeicTByromux Ha OOKOBOM
IIOBEPXHOCTH CBaW, OMNpejaesseMas IO pe3yiabTaTaM WX I[OJIEBBIX HCHBITAHUNH B
HaOyXaloIluX TPYHTAX WIN OMpeJernseMasl ¢ UCIOJIb30BAaHUEM JaHHBIX TaAOMHIBI /.2 ¢
yueToM Ko3(dunmenTa Haie)KHOCTH IO HArpy3Ke Ui CHJl HaOyxaHus rpyHTa vf = 1,2;

Fqu - Hecymast cmocoOHOCTh ydacTka cBau, KH, pacmonokeHHOro B HeHaOyXxaromeM I'pyHTe,
IpY ACUCTBUH BBIIEPTUBAIOIINX HATPY30K;

Yk - TO ke, uTo U B popmyite (7.2).

10.6 IToxwem cBaii quamerpoMm Oosee 1 M, He MPOpe3alOIIKUX HAOYXAIOIIUE CJIOU TPYHTA, JOJKEH
OTpeAeNAThCS Kak A7 (pyH/IaMeHTa Ha €CTECTBEHHOM OCHOBaHUM B COOTBETCTBUH C TPEOOBaHUSIMU
CHull 2.02.01. IIpu 3TOM mOABEM CBaW C YIIUPEHHEM JOJDKEH OIpPENEIAThCS NpU ACHCTBUU
Harpy3ku Fy, paBHOM

Fu=N+yuVg - Fsw, (103)



rae N, Fsw - To e, uro u B popmyne (10.2);
Y - pacueTHOE 3HaueHHE y/IeNbHOro Beca rpyHTa, KH/M3;
Vg - o0beM rpyHTa, MPENATCTBYIOUIMHA MOJABEMY CBaW, M°, U TPUHUMACMBIA PaBHBIM
00beMy IpyHTa B Mpeeiax pPaCIIUPSIONIErocss YCEYCHHOro KOHyca BBICOTOH h ¢
HIOKHUM (MEHBIIIMM) JTHAMETPOM, PaBHBIM TUAMETPY yHIHpeHus O, a BEpXHHUM
nuamerpom d' = h + d (3meck h - paccTosHue OT IPUPOHOM TOBEPXHOCTH TPYHTA JI0
CEpeIUHBI YIIUPCHHSI CBaH).

10.7 Tlpm mnpOEKTUPOBAaHWHM CBaHBIX (YHIAAMEHTOB B HAOyXamomux TpPyHTaX MEXKIY
MOBEPXHOCTHIO TPYHTa M HIDKHEH TUIOCKOCTBIO POCTBEpKA MOJDKEH OBITh MPEAYCMOTPEH 3a30p
pasMepoM, paBHBIM WIIHA O0JIee MAKCHMAaIbHOTO 3HAUEHHS ITOIbeMa IPYHTA TPU €ro HaOyXaHWH.

[Tpu TommmHe cinos HaOyXarolmero rpyHta MeHee 12 M JOIMyCKaeTcsl yCTpauBaTh POCTBEPK,
OIMUPAOIIUICS HEMOCPEACTBEHHO HA TPYHT, IIpH cobumoaennn ycaosus (10.2).

11 OCOBEHHOCTH NPOEKTUPOBAHUSA CBAHUHBIX ®YHIAMEHTOB HA
INOAPABATBIBAEMBIX TEPPUTOPUAX

11.1 pu npOEKTUPOBAHUN CBAMHBIX (PYHAAMEHTOB Ha MOJPa0daTHIBAEMbIX TEPPUTOPHUSIX KPOME
TpeOOBaHUI HACTOSIIMX HOPM JIOJDKHBI coOmonaTbest Takke Tpedoanust CHull 2.01.09; npu sTom
HapsITy C TaHHBIMHA MH)XCHEPHBIX U3BICKAHUHN JIJISl TPOSKTHPOBAHMS CBAWHBIX (PYHIAMEHTOB IOJKHBI
TaK)X€ MCIOJIb30BaThCS JTaHHBIE TOPHO-T€OJIOTMYECKUX H3BICKAaHUM W CBEACHUS 00 OKHIAaeMbIX
nedopmarusax 3eMHOWM MOBEPXHOCTH.

11.2 B 3agannu Ha TPOCKTUPOBAHKE CBAHBIX (YHIAMEHTOB Ha M0IpadaThIBAEMBIX TEPPUTOPUSIX
JOJDKHBI COJIEPIKAThCS TMOJIYYCHHBIE IO pe3ylbTaTaM MapKIIeHIepCKoro pacdera JaHHBIE 00
OKUJJaeMbIX MAKCUMAaJIbHBIX JAepopMaIisaxX 3eMHON OBEPXHOCTH Ha YUaCTKE CTPOUTENHCTBA, B TOM
qHclie OCceJaHue, HAKIIOH, OTHOCUTENbHBIE TOPU30HTAIBHBIC Ie(pOopMaIiK PACTSKEHUS WITH COKATHS,
paanyc KpUBU3HbI 3¢MHON MOBEPXHOCTH, BBICOTA YCTYIIA.

11.3 Pacuer cBaitHBIX (yHIaMEHTOB 3[JaHUI U COOPYKEHU, BO3BOJUMBIX Ha MOPa0aTHIBAEMBIX
TEPPUTOPUSAX, TOJKEH IPOU3BOIUTECS MO PEIEIBHBIM COCTOSTHUSAM Ha 0C000€ COUeTaHNE HAarpy30K,
HA3HAYaeMBbIX C y4ETOM BO3JIEHCTBHIA CO CTOPOHBI 1e(hOPMUPYEMOTO MPH MOAPaOOTKE OCHOBAHMUSL.

11.4 B 3aBUCHMOCTH OT XapakKTepa COMPSKEHUS TOJIOB CBail C POCTBEPKOM M B3aMMOJICUCTBUS
(yHIaMEHTOB C TPYHTOM OCHOBAHHSI B IPOIIECCE PA3BUTHUS B HEM TOPH3OHTAIBHBIX Aedopmanuii Ot
oIpaboTKU TEPPUTOPUH PA3TUUAIOT CIAEAYIONINE CXEMbl CBaHBIX (DYH/IaMEHTOB:

a) KECTKHE - TIPHU KECTKOW 3a/ieJIKe TOJIOB CBalf B POCTBEPK IyTEM 3aaHKEPHUBAHHS B HEM
BBIIIYCKOB apMaTypbl CBail WJIM HEMOCPEACTBEHHOM 3a/IeJIKU B HEM T'OJIOBBI CBa B COOTBETCTBUU C
TpeOOBaHUSMU, H3TOKEHHBIMU B 8.9;

0) mojaTiMBBIE - MPU YCIOBHO-IIAPHUPHOM COIPSHDKEHUHU CBaW C POCTBEPKOM, BBIMOJIHEHHOM
IyTEM 3a/IeJIKH €€ TOJIOBBI B pOCTBEPK Ha 5 - 10 ¢M M CONPsKEHUS Yepe3 IIOB CKOIbKEHHS.

11.5 Pacuer cBaifHBIX (PyHIAaMEHTOB M WX OCHOBAaHWU Ha MOAPa0ATHIBAEMBIX TEPPUTOPUSIX
JOJDKEH TMPOU3BOAUTHCS C YUETOM:

a) U3MEHEHUI (PU3NKO-MEXaHUYECKUX CBOMCTB IPYHTOB, BBI3BAaHHBIX MOJIPAOOTKON TEPPUTOPUH,
B COOTBETCTBUU C TpeboBaHusmu 11.6;

0) mepepacnpeiefieHUs] BEPTUKAIBHBIX HArpy30K Ha OTAENbHBIE CBaW, BHI3BAHHOI'O HAKIOHOM,
UCKPHBIICHHEM U YCTYNOOOpa30BaHHWEM 3€MHOI MOBEPXHOCTH, B COOTBETCTBUH C TPeOOBAaHHUIMHU
11.7;

B) JIOTIOJHUTENBHBIX HArpy30K B TOPH30HTAIBHOW TJIOCKOCTH, BBI3BAHHBIX OTHOCUTEIHLHBIMH
TOPU3OHTAILHBIMU JehOpMANMSIMU TPYHTOB OCHOBaHHMSI, B COOTBETCTBHH ¢ TpeOboBaHusimu 11.8.

11.6 Hecymiyto ciocoOHOCTh TpyHTa OCHOBaHUS cBail Bcex BuAOB Fcr, KkH, paboTaromux Ha
CKMMAIOIIYIO Harpy3Ky, MpHu NoApadoTKe TEPPUTOPUH CIIETYET ONpeAesaTh o popmyie

Fer = yerFa, (11.1)

T71€ Yor - KOA(DPUIMEHT YCIOBUH pabOThI, YUYUTHIBAIOIINNA HW3MEHEHHE (PU3NKO-MEXaHWUYECKUX
CBOWCTB TPYHTOB M IepepaclpelielieHue BEPTUKAJIbHBIX HArpy30K MHpHU MOApabOTKe
TEPPUTOPHUU: I CBAH-CTOCK B (DyHAAMEHTaX JIOOBIX 3JaHUN U COOPYXKEHUU Yer = 1; 11t
BUCSYMX cBall B (yHAaMEHTax MOAATIMBBIX 3JaHUA M COOPY)XEHUH (Hampumep,

3




OJITHO3TAXHBIX KapKacHbIX C INAPHUPHBIMH omopamu) Yer = 0,9; mid BHcAYMX cBail B
(byHIaMeHTax JKeCTKUX 3AaHUI U COOpPYKEHUH (Hanpumep, OecKkapKkacHbIX MHOTO9TaKHBIX
3/1aHUH C JKECTKUMH y3JIaMH, CUJIOCHBIX KOPITycOB) Yer = 1,1;

Fd¢ - Hecymas cnocoOHOCTH cBau, KH, onpeneneHHas pacueToM B COOTBETCTBUH C MOJIPA3IEIOM
7.2 wim ompenesneHHas IO pe3yJbTaTaM MOJEBBIX HMCCIEIOBAHUN (MCHBITAaHHUS CBal
JTUHAMAYECKOW WJIM CTaTHYECKOW HArpy3KOH, 30HAMPOBAHKME IPYHTOB) B COOTBETCTBUU C
TpeGoBaHUAMU MoApaszzena 7.3.

[Ipumeuanune -B cnydae kpyronagaomux miactoB B popmyie (11.1) cinenyer Takke y4UTHIBATH 3aBUCSIINN

OT 3HAYCHHUS OTHOCHTEIBHON TOPH30HTAIBHON Ae(OpMaLUM €, MM/M, JOMONHUTEIbHBIA KOdQdUUUEHT Yor = 1/(1 +
100¢n).

11.7 JomonmHuTenbHBIE BepTUKANIbHBIC Harpy3kd *AN Ha cBau WM CBau-OOOJIOYKH 3[IaHUN U
COOPYKEHHUM C KECTKOW KOHCTPYKTHMBHOW CXEMOW CIIEAYET OMNPEAENSATh B 3aBUCUMOCTH OT
pacueTHBIX 3HAYEHUI BEPTUKAJIBHBIX MEPEMEUICHUI CBail, BHI3BAHHBIX HAKJIOHOM, UCKPHUBIICHUEM,
yCTYIOOOpa30BaHUEM 36MHON MOBEPXHOCTH, a TAaK)Ke TOPU30HTATBHBIMU Je(POpMAIHsIMU TPYHTOB
OCHOBAHUS IIPU YCIOBUSIX:

a) cBaiiHble (DYHIAMEHTHI M3 BUCSYHMX CBAll M UX OCHOBAHWS 3aMEHSIIOT B COOTBETCTBUHU C /.4.2
YCIIOBHBIM (DYHIaMEHTOM Ha €CTECTBEHHOM OCHOBAHHH;

0) ocHOBaHWE YCJIOBHOTO (hyHIaMEHTa MPUHUMAIOT JTHHEHHOACPOPMUPYEMBIM C TIOCTOSTHHBIMHU
Mo JUIMHE 3JaHUs (COOPYXKEHMs) WIM BBIICICHHOTO B HEM OTceka MoAyjleMm aedopManuu U
KO3 PHUIHEHTOM MOCTENH IPYHTA.

Omnpenenenue  JOMONHUTEIBHBIX  BEPTUKAIBHBIX HArpy30K MPOU3BOASIT  OTHOCHUTEIHHO
MPOAOJIBHOM U MONIEPEYHOM OCEH 3aHHUs.

11.8 B pacderax cBailHbIX ()yHAAMEHTOB, BO3BOJAMMBIX Ha MOAPAOATHIBAEMBIX TEPPUTOPHSIX,
CJIeIyeT YYUTHIBAThH JOIMOIHUTEIBHBIC YCUIUS, BO3HUKAIOIINE B CBAasIX BCIEACTBHE MX pabOThHI Ha
U3rud TMoj BIMSHUEM TOPU30HTAJIBHBIX MEPEeMEUICHUI TpyHTa OCHOBaHUS MpPHU MOAPaOOTKE
TEPPUTOPUH TIO OTHOIICHHIO K IIPOSKTHOMY TOJIOKEHHUIO CBAM.

11.9 PacueTHOE TOPHU3OHTAILHOE MEpPEMEIIEHUE TPYHTA Ucr, MM, TIPU TOAPAOOTKE TEPPUTOPUHU
ClIeTyeT OmpeAesTh o Gopmyre

Ucr = YfYcenX, (11.2)

TZIe Yf, Yc - COOTBETCTBEHHO KO3()(PULMEHTHI HAJEKHOCTH MO HArpy3Ke M YCIOBHHA pabOTHI Uis

OTHOCHUTEIbHBIX TOPU30HTAIBHBIX JaedopManuii, mpuHuMaembie coriacHo CHull
2.01.09;

€h - OXKHUJAeMOE 3HAaYCHHE OTHOCHUTEIbHOW TOPU3OHTAIBHOMN AedopMaliiu, onpeaesiseMoe
0 pe3ysbTaTaM MapKIIEHAEPCKOro pacyera, MM/M;

X - paccTOsiHHE OT OCH paccMaTpUBAaEMOI CBau 10 LIEHTPAIBHOMN OCH 3/1aHUS (COOPYKEHUs)
C pPOCTBEPKOM, YyCTpaWBaeMbIM Ha BCIO JIMHY 3J1aHUs (OTceka), WJIu a0 OJoka
KECTKOCTH KapKacHOro 37jaHus (0TCeKa) C pOCTBEPKOM, YCTPanBa€MbIM MO/ OTJEIbHbBIE
KOJIOHHBI, M.

11.10 Cegaiinbie (pyHIaMEHTHl 3IaHUA U COOPYKECHHH, BO3BOAMMBIX Ha TMOApPa0ATHIBAEMBIX
TEPPUTOPHUSAX, CIETYET IPOCKTUPOBATH UCXO/S U3 YCIOBHIM HEOOXOAMMOCTH MEpeadd Ha pOCTBEPK
MUHUMAaJbHBIX YCHJIMN OT CBail, BOHUKAIOIIUX B pe3ylibTaTe AeopmManny 3eMHON TOBEPXHOCTH.

JUnist BBITOJTHEHUS 3TOTO TpeOOBaHU HEOOXO0AUMO B IPOCKTAX MPEAYCMATPHUBATH:

a) pa3pe3Ky 3/1aHusl WM COOPY>KEHHUS Ha OTCEKH JJII YMEHBIUICHHS BIUSHUS TOPU30HTAIBHBIX
IIEpEMELICHUI TPYHTa OCHOBAHHS;

0) MPEeUMYIIECTBEHHO BHUCSIYHME CBAaW IS 3JaHUN M COOPYXKEHUU C JKECTKOW KOHCTPYKTHBHOMU
CXEMOHM [UIsl CHM)KEHMSI JOINOJIHUTEIBHO BO3HMKAIOIIMX YCHWJIMM B BEPTUKAJIBHOM IUIOCKOCTH OT
WCKPUBJICHHS] OCHOBAHMSI;

B) CBaul BO3MOXXHO MEHBUIEH JKECTKOCTH, HAalpUMEp IPU3MAaTUYECKHE, KBaJpPaTHOIO WIH
MPSIMOYTOJIBHOTO TIONEPEYHOr0 CEYEHHUs, NMPHU 3TOM CBau IMPSMOYTOJIBHOIO CEUEHHUS CIeIyeT
pacnosaraTe MEHbIIEH CTOPOHON B IPOAOIBLHOM HAIIPABJIEHUU OTCEKA 3/1aHUs;

I') IPEUMYIIECTBEHHO MMOAATINBbBIE KOHCTPYKIIUU CONPSIKEHUS CBall ¢ POCTBEPKOM, YKa3aHHbBIE B



11.4;

1) BIpAaBHUBAHUE 3/1aHUN C TIOMOILBIO IOMKPATOB WJIM IPYTUX BHIPABHUBAIOIINX YCTPOMCTB.

[Ipu paspe3ke 3MaHHUS WM COOPY)KEHHS Ha OTCEKHM MEXIy HHMH B POCTBEPKE CIEAyeT
npenycMaTpuBaTh 3a30pbl (AeopMalMOHHBIE IIBBI), pa3Mepbl KOTOPBIX OMPENENSIOT Kak Jyis
HIDKHUX KOHCTPYKLMHU 3JaHUN M COOPYKEHUH B cooTBeTCTBUHU ¢ TpeboBanusmu CHull 2.01.09.

11.11 Csgaiinpie GyHAAMEHTHI CIEIYyeT NPUMEHATh, KaK IPaBHIO, Ha TOJApadaThIBAEMBIX
teppuropusx | - IV rpynm, B ToMm uucine:

a) C BUCSYMMHU CBasiMU - Ha TeppuTopusix | - IV rpynm s mo0bIX BHIOB U KOHCTPYKITUN 3/TaHUNA
U COOPYKECHMUII;

0) co cBasMu-croiikamu - Ha Tepputopusx Il w IV rpynn nns 3maHuii 1 COOpPYKEHHH,
MPOEKTUPYEMBIX C TOJIATIMBON KOHCTPYKTUBHOW CXEMOMW 3/IaHUS MPU UCKPUBJICHUHU OCHOBaHUS, a
qutst |V Tpymiel - Takke U JUTsl 3JaHUN U COOPYKEHUM, TPOSKTUPYEMBIX C KECTKOW KOHCTPYKTUBHON
CXEMOH.

IIpumeuanus

1 lenenue noapabaTeiBaeMbIX TEPPUTOPUI Ha TPYMIIBI IPUHATO B cooTBeTcTBUM co CHuIT 2.01.09.

2 Can-0001109KH, HAOMBHBIE U OypoBbIe cBan quameTpoM 6osiee 600 MM U Ipyrue BUbI )KECTKUX CBa 0ITycKaeTcs
NIPUMEHSTh, KaK MIPaBUIIO, TOJIBKO B CBaHHBIX (pyHIaMEHTaX C MOJATINBON CXEMOH IPH CONPSDKEHUH MX C POCTBEPKOM
yepe3 WoB ckojpxeHus (11.4).

3 3arnyOneHue B TPYHT CBall Ha MoJpadaThIBAEMBIX TEPPHUTOPHSIX JODKHO OBITH HE MEeHee 4 M, 3a UCKIIOUYCHHUEM
ClTyJaeB ONMPAHUS CBail HA CKAJIBbHBIC TPYHTHI.

11.12 Ha noxpabaTsiBaeMbIX TeppuTOpusiX Ik - VK rpymnn ¢ BO3MOKHBIM 00pa30BaHUEM YCTYIIOB,
a TaKkKe Ha TUIOIMIAJKaX C TEeOJIOTHUYECKUMH HApYIICHUSMHU NMPUMEHEHUE CBaWHBIX (YHIaMEHTOB
JOIMYCKAETCsl TOJIBKO MPU HAJTMYUHU CTIEUATEHOTO 000CHOBAHUS.

11.13 KoHCTpyKIHsI COMPSDKEHUsI CBall ¢ pPOCTBEPKOM JIOJDKHA HA3HAYATHCS B 3aBUCHMOCTH OT
3HAYECHHUS 0’KUAAEMOTO TOPH30HTAIBHOTO MTEPEMEIIICHNUS TPYHTa OCHOBAHUS, IIPU 3TOM IpeieIbHbIe
3HAYCHUsI TOPU3OHTAILHOTO MEPEMEIICHHUs Ui CBall HE JIOJDKHBI NPEBBIIIATh MPU COIPSDKEHUH C
poctBepkoMm (11.4), cm:

2 - )KECTKOM;

5 - OIaTJIMBOM, YCIOBHO-IIAPHUPHOM;

8 - moaTIIMBOM Uepe3 OB CKOJBKEHUSI.

IIpumeuanue - Jnd CHWKEHHS 3HAYCHUH YCHUIIMN, BO3HUKAIOUIMX B CBAasX W POCTBEPKE OT BO3ACHCTBHUSA
TOPU30HTANBHBIX TEPEeMENIeHN TPYHTa OCHOBAaHHWS, a TaKKe UIA OOECIIeYeHUS! MPOCTPAHCTBEHHOW YCTOWYHMBOCTH
CBaHBIX (QYHIaMEHTOB 3/1aHU (COOPYKEHNS) B II€JIOM CBAH CBAITHOTO MMOJIS B 30HE ACWCTBHUS HEOOIBIINX IEpEMETIICHHIA
TpyHTa (70 2 CM) CIIeAyeT IPEAYCMAaTPHUBATE C )KECTKUM COTPSDKCHHEM, a OCTAJIBHBIE - C TOAATINBEIM (IIaPHUPHBIM WA
COMPSDKEHUEM Yepe3 IIOB CKOJIBKCHUS).

11.14 Cgaiinple pOCTBEPKH JTOJDKHBI PACCUMTHIBATHCS HA BHEIICHTPEHHOE PACTSKEHUE U C)KaTHE,
a TakKe€ Ha KPy4YECHHME IIPU BO3JEHUCTBMM HAa HUX TOPU3OHTAIBHBIX OIOPHBIX pEaKkLMi OT cBai
(ToTepeyHOM CHITBI M M3THOAIOIIETO MOMEHTA), BRI3BAHHBIX OOKOBBIM JIaBJICHHEM J1e(OPMUPYEMOTO
IpH MOAPAOOTKE TPYHTA OCHOBAHHS.

11.15 IIpu npuMeHEeHNU CBAaHHBIX (YHIAMEHTOB C BRHICOKUM POCTBEPKOM B OCTOHHBIX MOJIaX WITH
OPYTUX  KECTKMX  KOHCTPYKIUSX, YCTpaMBaeMbIX Ha TMOBEPXHOCTH TPYHTA, CIEIYET
MpeaycMaTpyuBaTh 3a30p MO BCEMY MEPUMETPY CBall MIMPUHOW HE MEHEE 8 CM Ha BCIO TOJIIMHY
KECTKOM KOHCTPYKIIUU. 3a30p CIEAYET 3alONHITh IACTUYHBIMU WK YIPYTHMH MaTepuaiaMu, He
00pa3yIomUMH KECTKOW OTIOPHI SISl CBall MPU BO3/IEHCTBUH TOPU30HTAIBHBIX ITEpEMEIIEHU TPYHTa
OCHOBAaHHUSI.

12 OCOBEHHOCTH NPOEKTUPOBAHUS CBAMHBIX ®YHJIAMEHTOB B
CEMCMHUYECKHUX PAMOHAX

12.1 ITpu npoEKTUPOBAHUY CBAHBIX ()YHIAMEHTOB B CEICMUYECKUX paliloHaX KpoMe TpeOoBaHUH
HACTOSIIIMX HOPM clieayeT cobmronars Taioke TpedoBanuss CHull I1-7; mpu 3TOM B JOMOJHEHHE K
MaTepuagaM UHKEHEPHBIX U3bICKaHUH JIJIs MPOEKTUPOBAHUS CBaHBIX (DYHIaMEHTOB JOJKHBI ObITH
MCITIOJIb30BaHBI JAHHbIE CECMUYECKOT0 MUKPOPAaHOHUPOBAHUS IIOLIA/IKA CTPOUTENIBCTBA.

12.2 Cgaiinple (hyHAAMEHTHI 37JaHUN U COOPYKEHHI MPU pacdeTe Mo MPeAeIbHBIM COCTOSHHSIM



NEPBOIl TPYyNIBI C Y4ETOM CEHCMHUYECKHUX BO3JCHCTBUH JOJKHBI PACCUUTHIBATHCS Ha 0co0oe
coderaHue Harpy3ok. IIpu aTom HE0OX0aMMO NpenycMaTpUBATh:
a) olpeeNieHne Hecyle cnocoOHOCTH CBau Ha CKMMAIOUIYIO M BBIIEPTUBAIOIIYIO Harpy3ku B
COOTBETCTBHUH C TPeOOBAHUSAMM TMOIpas3aena /.2;
0) IpoBEpKY YCTOWYMBOCTH T'PYHTa IO YCJIOBHIO OTPaHMYCHHUS IaBIICHH, MEpeJaBaeMoro Ha
I'PYHT OOKOBBIMH ITOBEPXHOCTSIMU CBall, B COOTBETCTBUU C TPEOOBAHUAMU NpHIIOKeHU [
B) pacueT cBall II0 IPOYHOCTM MaTepuajga Ha COBMECTHOE JAECWCTBHE PACUETHBIX YCHIMN
(MpOOIBHOM CHJIBI, U3TUOAOLIETO MOMEHTA U MONIEPEYHOM CHJIbI), 3HAUEHUSI KOTOPBIX OIPEEIISAIOT
B COOTBETCTBUU C MNPUIOKEHUEM [l B 3aBUCMMOCTH OT DPACUETHBIX 3HAYCHUN CEUCMUYECKUX
HarpysoxK.
[Tpu yka3aHHBIX B MOJIMYHKTaX «a» - «B» pacyeTax JOJKHBI BBIIOJIHATHCS TaKkKe TpeOOBaHMUS,
npuBeneHHbie B 12.3 - 12.8.

IIpumeuanue - Ilpu onpeneneHNn pacyeTHHIX 3HAYCHUM CEHCMHYECKUX HAarpy3o0K, JACHCTBYIOIIMX Ha 3/IaHHE
WJIM COOPYKEHUE, BBICOKUIN CBAHBIM POCTBEPK CIIEYET pACCMATPUBATh KaK KAPKACHBIN HUKHUHI 3Tax.

12.3 IIpu pacuere HecymIei CHOCOOHOCTH CBail Ha CKMMAIOIIYIO WIIM BBIZICPTUBAIOIIYIO HATPY3KY
Feq 3Hauenus R u fi (mompasnen 7.2) cieayeT yMHOXKHTh Ha MOHIMKArOIIHe KO3()OUITHEHTHI yCIO0BUi
paboThI TPYHTA OCHOBAHHUSA Yeql U Yeq2, IPUBEICHHBIC B Tabmume 12.1.

3naueHus R ciexyer Takke yMHOXKUTH Ha KO3(DPUIMEHT ycIOBHIl pabOTHI Yeq3, MPUHUMAEMBIN

paBaeM 1 mpu | >3 w 0,9 mpu | < 3, rne | - npusenennas nmuma ceau, ompenensemas B
COOTBETCTBHH C MpHiiokeHueM /.
Kpome Toro, conporusienue rpynara fi Ha 00KOBOM MOBEPXHOCTH CBAH 10 PACYCTHOM TITyOHHBI Ny
(12.4) cnenyet mpuHUMATH PABHBIM HYITIO.
12.4 PacuerHyto T1yOuHy Ng, 70 KOTOpOW HE YYHMTBHIBAIOT CONPOTUBIICHHE I'PYHTa Ha OOKOBOIA
MMOBEPXHOCTHU CBaM, onpenessitoT nmo popmyne (12.1), Ho npuaumaroT He O6omee 3/,

a,(H+a.a,M)

hy =

a
b, ;Zy|tg¢| +C

€

(12.1)

rze ai, az, a3 - 6e3pazmepHbie KO3PPUITUEHTHI, paBHBIE COOTBETCTBEHHO 1,5; 0,8 11 0,6 mpu BEICOKOM
pOCTBEpKE U IS OTHIEJIBHO CcToAIIeH cBau, 1,2; 1,2 u 0 - mpu KeCTKOM 3aJeIKe CBau B
HU3KHUH POCTBEPK:

Taonunpa 12.1

KoaddrmmenT ycnoBuii pabOTHI Yeq1 LTSI KOPPEKTHPOBKH 3HAUCHAN R

NIPY TPYHTAX

Koaddrmment ycnoBuii paboTHI Yeqz I
KOPPEKTHUPOBKY 3Ha4YeHui fi mpu rpyHTax

TIIMHUCTHIE
PacuerHas TJIMHUCTHIC
N TPYHTHI .
CEHCMHMYHOCTE . MIECKH IJIOTHBIC ¥ CPEAHEH | TPYHTHI IPH
N IECKH IUIOTHBIE MIECKHU CPEIHEH MIIOTHOCTH npu
3IaHUR U [JIOTHOCTH [oKasareJje
. IoKazareje
COOPYKCHHIA, TEKy4eCTH
SaUIbl TEKYYECTH
MaJIOBJIaKHbBIE |HACKIIIIEHHEIE [MaltoBIakHbIe |HacklmernHbie | || <| 0 < || [manoBnaxHsie|Hachimenase| | < IO S< O<’7|5
H BJIAKHBIC BOJOM H BJIAKHBIC BOOI 0 | <0,5| uBinaxusle BOJOM 0 OL7_5 ; ZIL_
7 1 0,9 0,95 0,8 1 (0,95 0,95 0.9 0,95|0,85/0,75
0,9 - 0,85 - 11| 09 0,85 - - 10,810,75
8 09 0,8 0,85 0,7 0,95/ 0,9 0,85 0,8 09(08/0,7
0,8 - 0,75 - 0,95/ 0,8 0,75 - 0,810,7 10,65
9 0,8 0,7 0,75 i 0,91 0,85 0,75 0,7 0,85/0,7 10,6
0,7 - 0,6 0,85/ 0,7 0,65 - 0,65/0,6 | -

IIpumevanus
1 3HAYEHHUS Yeq1 U Yeqe, YKA3aHHBIC HaJl YEPTOH, OTHOCSATCS K 32a0MBHBIM CBasiM, I10J1 Y€PTOM - K HAOUBHBIM.
2 3naueHus KOO(Q(HUINEHTOB Yeq M Yeqe ClienyeT yMHOXaTh Ha 0,85, 1,0 wiu 1,15 mi1a 31aHuid M cOOpYXKEHUH, BO3BOJUMBIX B
palioHax ¢ MOBTOPSAEMOCTHIO 1, 2, 3 COOTBETCTBEHHO (KPOME TPAHCIIOPTHBIX U THAPOTEXHUIECKUX).




Koapuunenr ycioBuit paboThl Yeqr 17151 KOppeKTUpOBKH 3HaueHuil R | KoadduipeHT yciaoBuii paboTh Yeq2 U151
IPY TPYHTAX KOPPEKTUPOBKHU 3HaUY€HHii fi mpu rpyHTax
TIMHHACTBIE
PacuerHas TJIMHUCTHIC
N TPYHTBI .
CEHCMHMYHOCTE . MIECKH IJIOTHBIC ¥ CPEAHEH | TPYHTHI IPH
N [IECKH IUIOTHEIE [IECKHU CPEIHCH MIIOTHOCTH npu
3IaHUR U [JIOTHOCTH [oKasareJje
COOPYKECHUH flokasarene TEKY4ECTH
py ’ TEKY9IEeCTH i
Gasuisl 0=T075
MAaJIOBJIAKHBIE [HACBILLIEHHBIE |ManoBiIaXxHble [HackimeHube| . <|0 < I_ [manosnaxusie |Haceimenuse| | < | P <’ |
o . N LSS
U BJIAXKHBIC BOJIOM U BJIAXKHBIC BOJIOMU 0 | <0,5| uBnaxusle BOJIOM 0 075/<1
1

3 Hecymryto cnocoOHOCTE CBai-CTOEK, ONMMPAIONINXCS Ha CKATBHBIE M KPYITHOOOIOMOYHEIE TPYHTEI, OIPEACTAOT 0e3 BBeACHHS
JIOTIOJIHUTENBHBIX KO3()(UUHEHTOB yCIOBHHA pAOOTHI Yeql M Yeq2-

H, M - pacdeTHble 3HAaY€HUS COOTBETCTBEHHO T'OPU3OHTAIBHOW cwibl, KH, m m3rubaromiero
MOMeHTa, KH:M, NpHIIOKEHHBIX K CBae¢ B YPOBHE IMOBEPXHOCTH T'PyHTa MPU OCOOOM
COYETAaHWH HArpy30K C yYETOM CEMCMUYECKUX BO3JACHCTBUH;

Ol - KO3 punuenT nepopmanuu, 1/M, onpeaenseMslii o NPUIoKeHUto /1;
bp - yCJIOBHas MIMPUHA CBaH, M, ONIpeessieMas 1Mo mpuioxeHuro /;
Y1 - pacyeTHOE 3HaYeHHe YeIbHOro Beca rpyHTa, kKH/M3, onpesiensieMoe B BOJIOHACHIIIEHHBIX

IPpyHTax ¢ Y4E€TOM B3BEIIUBAIOIIETO JEHCTBUS BOJIBI;

@1, CI - pacyeTHble 3HAUCHHs] COOTBETCTBEHHO YIJIa BHYTPEHHEIO TPEHHUs TPYyHTa, Tpal., H

yIIEeIBHOTO CLEIIeHHs rpyHTa, klla.

12.5 Omnpenenenue pacyeTHOW TTyOMHBI Ng IPU BO3ACHCTBUU CEHCMUYECKUX HArpy30K CIeIyeT
MIPOU3BOJIUTH, IPUHMUMAs 3HAUEHUSI PACUETHOTO YIJIa BHYTPEHHEr0 TPEHUS (|, YMEHbLIICHHBIMU IS
pacueTHoil ceficMuuHOCTH 7 OaoB - Ha 2°, 8 GasioB - Ha 4°, 9 GayuioB - Ha 7°.

12.6 Tlpu pacuere cBaliHBIX (HYHAAMEHTOB MOCTOB BIHSHHE CEHCMHUYECKOTO BO3JICUCTBHUS Ha
YCIIOBUSI 3a/Ie]IKM CBali B BOJOHACHIIIEHHBIX TBUICBATHIX TECKAaX U TIIMHUCTBIX TPYHTaxX C
nokasareieMm Tekydectu I > 0,5 crmegyer yuuteiBath nyrem mnoHmxkeHus Ha 30 % 3HaueHH
KO3 PHUIHUEHTOB TPONOPUHUOHATHLHOCTH K, IPUBEACHHBIX ISl 3TUX TPYHTOB B puiIoxkeHuu /1.

12.7 Hecymas cnocobHocTh cBau Feq, KH, paboraromieii Ha BepTUKAIBHYIO CHXUMAIOIIYIO U
BBIJICPTUBAIOIIYIO HATPY3KH, IO PE3YJIbTaTaM MOJIEBBIX UCTIBITAHUHN TOJDKHA ONPEIETATHCS C YIeTOM
CEHCMUYECKHUX BO3JICUCTBHI 0 popmyiie

Feq = kequ, (122)

rae Keq - K03 GUIMEHT, yIUTHIBAIONINI CHIKCHUE HECYIIIEH CITIOCOOHOCTH CBau MPH CEHCMHYCCKUX
BO3JICUCTBUAX, OIpEACIAeMbId pacyeToM KaK OTHOLICHHE 3HA4CHMs HeCylen
CIIOCOOHOCTH CBaH, BBIYUCIICHHOTO B COOTBETCTBUHM ¢ 12.2 - 12.4 ¢ yueToM CEMCMUYECKUX
BO3JICHCTBUI, W 3HAYCHHUS HECYIIEH CIIOCOOHOCTH CBaW, OMPEICICHHOW COTJIACHO
TpeboBaHUsAM TToApa3aena /.2 6e3 yuera CeHCMUUECKIX BO3ICHCTBUM;

F¢ - Hecymas cmocoOHOCTh cBau, KH, ompeneneHHas Mo pe3yiabTaTaM CTaTUYECKUX WIIN
JUHAMHYECKUX HCHOBITAHUN WIM 1O JAaHHBIM CTaTUYECKOTO 30HIHWPOBAHMSI TPYHTA B
COOTBETCTBHH C mojapaziesiom 7.3 (0e3 yuera ceiCMUYECKUX BO3ICUCTBUN).

12.8 Pacuer cBail B mpocagovYHBIX U HAOYXalOMUX TPYHTaX Ha 0CO0OE COUYETaHHWE HArpy30K C
Y4ETOM CEMCMHYECKUX BO3JAEHUCTBHUM NOKEH NMPOU3BOAUTHCS IPU NPUPOJHOM BIIAXKHOCTH, €CIIU
3aMayuBaHUE TPYHTAa HEBO3MOXXHO, M TPHU MOJHOCTHIO BOJOHACHIIIEHHOM TPYHTE, HMEIOIIEM
MoKa3aTesb TeKy4ecTH, onpenensemMbii mo gopmyne (9.1), ecan 3amauuBaHue TPyHTAa BO3MOXKHO;
MPU ATOM OIPEACIICHHE HECYIel CHOCOOHOCTH CBail B TPYHTOBBIX ycioBusix |l Tuma mo
MPOCaTOYHOCTH MPOU3BOIAT O€3 yueTa BO3MOKHOCTH Pa3BUTHUS OTPULIATEIBHBIX CHII TPEHUS TPYHTA.

IIpumeuanue - Pacuer cBaii Ha celiCMUUCCKUE BO3ICHUCTBHUS HE UCKITIOYACT HEOOXOMMOCTH BBHITIOJHEHUS UX
pacdera B COOTBETCTBHHM ¢ pasaenamu 9 - 11.

12.9 JTns cBaitHbIX PyHIaMEHTOB B CEHCMHUECKUX pailoHaX clelyeT MPUMEHSTh CBal BCEX BUJIOB,
KpoMe cBaii 0e3 MonepeyHoro apMUpOBaHUs U OyJIaBOBH/IHBIX.

[Tpumenenne OypoHaOMBHBIX CBail TOMyCKaeTCsl TOJIBKO B YCTOHUMBBIX TPYyHTaX, HE TPEOYIOIUX
3aKpeIUICHUs CTEHOK CKBa)KUH, IIPU 3TOM JUaMETp cBail JokeH ObITh He MeHee 40 M, a OTHOILIEHHE




JUTMHBI CBaH K €€ JuameTpy - He Oornee 25.

II puUMCcYaHHUC - Kak nckimroueHue JA0IYyCKaeTCsA MPOPE3Ka BOAOHACHIIICHHBIX 'PYHTOB HaOHMBHBIMU U 6yp0BI)IMI/I
CBasiMH1 C NIPUMCHCHUEM U3BJICKAEMbIX OGC&HHLIX pr6

12.10 IIpu mpoekTupoBaHUYU CBaWHBIX (YH/IAMEHTOB B CEHCMUYECKUX pallOHaX OMUpaHue KOHIIA
CBail clenyer mpenycMaTpuBaTh Ha CKalbHbIE, KPYIHOOOJIOMOYHBIE TPYHTBHI, MIECKH IUIOTHBIE U
CpeIHEeH ITOTHOCTH U TJIMHUCTBIC TPYHTHI ¢ TTokazaTenem Tekydectu I <0,5.

OnupaHune HIWKHUX KOHIIOB CBail Ha PBHIXJIbIE BOJOHACHIIICHHBIC MECKH, TTTMHUCTHIE TPYHTHI C
nmokazarenem Tekydectu I > 0,5 He gomyckaercs.

12.11 3arnyGnenue B rpyHT CBail B CEHCMHMUYECKUX pallOHaX JOJDKHO OBITH HE MeHee 4 M, a Ipu
HQJINYMKM B OCHOBAaHMU HMKHUX KOHIIOB CBail BOJOHACBHIIIEHHBIX MECKOB CPEJHEH MIOTHOCTH - HE
MeHee 8 M. JlomyckaeTcsi yMEHbIIEHUE 3ariyOleHns cBail pH COOTBETCTBYIOIIEM OOOCHOBaHUH,
IIOJyYEHHOM B pe3yJbTaTe€ IOJEBBIX HCHBITAHUMM CBall MMHUTUPOBAaHHBIMH CEHCMHUYECKUMHU
BO3JEHCTBUSAMH.

J1sl OTHOSTaKHBIX CEIBCKOXO3SIMCTBEHHBIX 3/1aHUI, HE COJEPKALIMX LIEHHOTO 000PYA0BaHus, U
B CJIydae ONUPAHUs CBail HA CKaJIbHBIE TPYHTHI X 3ariyOJIeHue B TPYHT MPHUHUMAIOT TAKUM XKe, KaK
B HECEHCMHYECKHUX paliOHaX.

12.12 PoctBepk cBaifHOro (yHIaMEHTa MOJ HECYIIUMH CTEHaMH 3/1aHus B Npeaesax OTceKa
JOJKEH OBITh HEMPEPBIBHBIM M PACIOJIOKEHHBIM B OJJHOM YpOBHE. BepxHHe KOHIIBI CBall TOJKHBI
OBITH 3aJIeTIaHbl B POCTBEPK Ha TIyOHHY, ONPEeNIIeMYyI0 PACUeTOM, YUUTHIBAIOIIUM CEHCMUYECKHE
HarpysKH.

YcTpoiicTBO 6€3pOCTBEPKOBBIX CBAHBIX (DYHIAMEHTOB 3aHUN M COOPY)KEHUH HE JOMYCKAETCs.

12.13 IIpu COOTBETCTBYIONIEM TEXHUKO-3KOHOMHUYECKOM OOOCHOBAHHH JOIMYCKAETCS IPUMEHSTh
cBaifHble ()YHIAMEHTBHI C MPOMEKYTOYHOM IMOAYIIKON M3 CBHITyYUX MaTepHaioB (IIeOHs, TpaBHs,
necka KpymHOro M cpegHeil kpynHoctH). Takue QyHIaMeHTH He cilelyeT MPUMEHSTh B OpraHo-
MUHEpAIbHBIX, OPraHMYeCKMX W NpocagouyHbIXx rpyHTax |l THma, Ha moxpabaThIBaeMbIX
TEPPUTOPUAX, TE€OJIOTMYECKH HEYCTOMUMBBIX IUIOMIAAKaX (HAa KOTOPBIX MMEIOTCS WIM MOTYT
BO3HHUKATh OIOJI3HH, CEJIH, KapCThl ¥ T.I1.) M HA IUIOIMIAJKAX, CIOKEHHBIX HECTAOUIM3UPOBAHHBIMU
IpyHTaMH.

Jlnst cBaltHBIX (DYHIAMEHTOB C IPOMEKYTOUHOW MOAYIIKON CIIETyeT MPUMEHSITh TaKUE K€ BHJIBI
CBail, KaK U B HECEIICMUUECKUX paliOHaXx.

12.14 Pacuer cBaii, BXOSIIUX B COCTaB CBAHOTO (PyH/IaMEHTa C IPOMEKYTOUYHOM MOYIIKON, Ha
rOpPU30HTAJIbHBIE HArPY3KU He pou3BoauTcs. Hecylyro cnocoOHOCTh TaKUX cBaid, pabOTaIOMMUX HA
CKUMAIOIIYIO HAarpy3Ky € Y4eTOM CeHCMHUYECKUX BO3ICHCTBUM, CIIEAYET ONPEesATh B COOTBETCTBUU
c TpeboBaHusMH 12.3; TIpH 3TOM COINPOTHBIICHHE TPyHTa HEOOXOAMMO YUWUTHIBATH BIIOJIb BCEH
OOKOBOI1 IOBEPXHOCTH CBaH, T.¢. hg = 0, a KoappuureHT ycnoBuil paboThl HIKHETO KOHIIA CBaH MTPH
celicMMUYeCKHUX BO3JACHCTBUSIX MPUHUMATD Yeqr = 1,2.

12.15 Ilpu pacyere cBallHBIX (PYHIAMEHTOB C MPOMEKYTOYHOH MOIYIIKOW MO JedopManusiM
ocaaKy (QyHAaMeHTa CleQyeT BBIUUCIATE KaK CyMMY OCAaJKU YCJIOBHOIO (yHJaMEHTa,
OTIpeNieNIIeMO B COOTBETCTBHHM C TpeOOBaHMAMHU monpaszznena /.4, M OCaAKH MPOMEKYTOUHOU
HOTYIIKH.

13 OCOBEHHOCTH TIPOEKTHPOBAHUA CBAVHBIX ®YHIAMEHTOB OIIOP
BO3YHWHBIX IMHUU 3JEKTPOIIEPEIAYA

13.1 ins cBaitHBIX ()yHIAMEHTOB OIIOP BO3IYLIHBIX JIMHUH sntekTponepenayn (JISIT) u oTkpbIThIX
pacrpenenuTeNbHbIX yeTpoiicTB (OPY) moacTanmuii IpUMEHSIIOT pa3IndHbIe BUIBI CBaii (paszaen 6).
Jns  cBaitHbix  ¢QyHmamenToB omnop JIDII He nomyckaercs mpuMeHeHHE OylaBOBHIIHBIX,
NUPaMUAATBHBIX U pOMOOBHUIHBIX CBa.

13.2 TI'nmyOuna moOrpyXeHUs CBail B TPYHT, BOCIPUHHMAIONINX BbIIEPTUBAIOIINE WIN
TOPU30HTAJIbHBIE HArpy3KH, A0JKHA ObITh HE MeHee 4,0 M, a 111 QyHJaMEHTOB I€PEBSIHHBIX OIOP -
He meHee 3,0 M.

II puUMCcYaHHUC - I[epeBHHHLIe CBau A1 q)yHHaMeHTOB ACPEBAHHBIX OIOP AOITYCKACTCS MPUMCHATH HE3aBUCUMO
OT HaJM4usA M HNOJIOKCHHA YPOBHSA HNOA3CMHBIX BOJI. HpI/I 9TOM B 30HC HepeMeHHOﬁ BJIAXXHOCTHU HCO6XO[[I/IMO



MIpeIyCMaTPUBATh YCHICHHYIO 3aIIUTY IPEBECHHBI OT THUCHHS.

13.3 Hecymryto criocoOHOCTh 3a0MBHBIX BUCAYMX U HAOMBHBIX U OYPOBBIX CBaii, pabOTAIOMINX HA
CKUMAFOIIYIO HArPYy3KY, CIEAyeT ONPEAEsTh COOTBETCTBEHHO 110 popmyinam (7.8) u (7.11) ¢ yuetom
yKa3aHui, npuBefeHHbIX B 13.5 u 13.6; mpu 3ToM K03 UIIMEHT YCIOBUIl padoThI Yc B popMymnax
(7.8) u (7.11) cnenyeT mpUHUMATD: TSI HOPMAIBHBIX MPOMEKYTOYHBIX Omop 1,2, a B OCTalIbHBIX
ciydasx 1,0.

13.4 Hecymyto cnocoOHOCTh 3a0MBHBIX M HAaOWBHBIX CBail, pabOTalOMIMX Ha BBIICPTUBaHUEC,
cienyer ompenensat mo ¢opmynam (7.10) u (7.14) ¢ yd4eTroM IOMOTHUTENBHBIX YKa3aHHA,
npuBeacHHbBIX B 13.5 - 13.7; npu 9ToM K03 PUIIHeHT yCItoBHit paboTs e B hopmyiax (7.10) u (7.14)
ClleyeT MIPUHUMATh JUISI OTIOP:

HOPMATBHBIX TIPOMEIKYTOUHBIX 1.vvevvveeessreesssreesssseessssessnsnessssnessnsseesnseeesnes 1,2;

AHKEPHBIX F YTITIOBBIX «..tveeuvvieistreesstreessteeessseessssesasssessssnessssseessssesssnnessnses 1,0;

OOJIBIITUX TTEPEXO0JIOB:

€CIIU YAep KUBAIOIIasl CUJjla Beca CBail M pOCTBEpKa

paBHA PaCYETHOM BBIACPTUBAIOMIEH, HATPY3KE ..c.vvveevvrerireesireennes 1,0;
€CJIN yZIep>KUBaroIas cuja cocTaBiser 65 % u meHee
PaCUYETHOM BBIIEPTUBAIOIICH HATPY3KH ...vvvevvveerireeesireennireeseneennns 0,6;
B OCTATTBHBIX CITYTASIX +...vtnvveanveessreansessseeasesssseansesssnsssseessseansesssnssnsessnens 110 UHTEPIIOISIIIHH.

13.5 PacueTHbple COMPOTUBIICHUS TPYHTA I1OJ] HUKHUM KOHIIOM 3a0MBHBIX CBail R m pacdeTHbIe
COIPOTHBIICHUS Ha OOKOBOW MOBEPXHOCTH 3a0MBHBIX cBail fi B (yHIaMeHTax OMOp BO3IYIIHBIX
JUHUAW DJIEKTpoIiepeadn MPUHUMAIOT 1Mo Tabmunam /.1 w 7.2, mpu 3ToM B (yHIaMeHTax
HOPMAJILHBIX OIOP pacueTHbIC 3HAUYCHUS fi ISl TIIMHUCTHIX TPYHTOB MPHU UX MOKA3aTENIe TEKYUECTH
IL> 0,3 cnexyet noBeImath Ha 25 %.

13.6 PacuerHble cCONpOTUBJICHUS TpyHTA Ha OOKOBOW IOBEPXHOCTH 3a0MBHBIX CBail.,
BBIYMCIICHHBIE B COOTBETCTBHH C TpeOoBaHusMu 13.5, 1OJDKHBI OBITH YMHOXKEHBI Ha
JOTIOJTHUTENbHBIE KO HUIIMEHTHI YCIOBUI paboTHI Yc, IpUBeAcHHBIE B Tabmue 13.1.

13.7 Ilpu pacueTe Ha BBIICPTUBAIOIINE HATPY3KH CBaW, pabOTAIOIIEH B CBATHOM KYCTE U3 YE€ThIPEX
CBaif U MeHee, paCUeTHYIO HECYIIYIO CIIOCOOHOCTH CBau clieayeT yMEeHbIIHUTh Ha 20 %.

13.8 Jlns cBaif, BOCpUHUMAIOLIUX BbIIEPTUBAIOIINE HArpy3KH, TOMYCKAeTCs MpeaycMaTpuBaTh
MOTPYXKEHUE UX B JIUJIEPHBIE CKBAKUHBI, IIPH 3TOM Pa3HUIIA MEXKAY MOTEPEYHBIM Pa3MEpPOM CBaH H
JTUAMETPOM JIUJIEPHOU CKBAXUHBI IOJDKHA ObITh HE MeHee 0,15 M.

Taonuma 13.1

JomnomauTtenpHbIe KO3()PUIUEHTH YCIOBHUIA
a0O0THI V¢ IPH JUIMHE CBaU
Bun hyHnamenTa, XapakTepUCTHKA TPYHTA U HATPY3KU g | < 250 1 OTHOLICHIN
- H/N<0,1 | H/IN=0,4 | HIN=0,6
1 @dyHmaMeHT MOA HOPMANBHYIO MPOMEKYTOUHYIO OIOPY IMPH
pacuete:
a) OJIMHOYHBIX CBall Ha BBIJCPTHBAOIINE HATPY3KH:
B MIECKaX U CyMecsx 0,9 0,9 0,8 0,55
B TIMHAX U cyrimHkax npu | <0,6 1,15 1,15 1,05 0,7
T0 e, ipu I > 0,6 15 15 1,35 0,9
0) OIMHOYHBIX CBAll Ha CXKMMAIOIINE HATPY3KH U CBail B COCTaBe
KyCTa Ha BBIACPTUBAIOIINEC HATPY3KH:
B IIECKAX M CYIECIX 0,9 0,9 0,9 0,9
B IJIMHAX W cyrimHKax npu I <0,6 1,15 1,15 1,15 1,15
T0 xe, ipu I > 0,6 1,5 1,5 15 15
2 ®OyHOaMEHT IO AHKEPHYIO, YIJIOBYIO KOHIICBYIO OIIOPBI, IO
OTOPEI OOJIBINIUX MEPEXOJI0OB IIPU pacyueTe:
a) OJIMHOYHBIX CBall Ha BBIJCPTHBAOIINE HATPY3KH:
B MIECKaX U CyMecsx 0,8 0,8 0,7 0,6
B IVIMHAX U CYTJIMHKAX 1,0 1,0 0,9 0,6
0) cBaif B COCTaBe KyCTa Ha BBIICPTUBAIOIINEC HATPY3KU:
B MIECKaxX U CyMecsx 0,8 0,8 0,8 0,8
B TJIMHAX W CYTJIMHKAX 1,0 1,0 1,0 1,0




JononuurenbHbie KO3()OUIMEHTHI YCIOBHIA
paboTHI Yc IPH JUTMHE CBaU
| < 25d u orHOLIEHNHU
H/IN<0,1 | HIN=0,4 | HIN=0,6
B) Ha CKMMAIOIINE HATPY3KU BO BCEX IPYHTAX 1,0 1,0 1,0 1,0

Bun ¢pynnamenra, XapakTepucTUKa IPyHTa U Harpy3Ku
1>25d

IIpumeuanus
1 B Tabawume 13.1 npuHATH 0003HAYCHHS:
d - guameTp Kpyrioro, CTOPOHA KBaIAPAaTHOTO WM OONbIIAs CTOPOHA MPSIMOYTOJBHOTO cedeHus cau: H -
TOPHU30HTANBHAS COCTABIIAIONIAs pacueTHOl Harpy3KkH; N - BepTHKaIbHAs COCTABISAIOMAs PACICTHON HATPY3KH.
2 TIpu morpy>xeHNH OJTMHOYHOW CBar C HAKJIIOHOM B CTOPOHY JIEHCTBHUS TOPH30HTAIBHON COCTABIISIONICH HATPY3KH U
IIpH yTJIe HAaKJIOHA K BepTUKaiu 6osiee 10° JOMOIHATENBHBINR KOA(POHUITUEHT YCIOBHIA paOOThI ClIeAyeT MPUHAMATD KakK
JUTsl BEPTUKAIBLHON CBau, paboTarolieil B cocTase Kycta (mo no3. 1,6 wiu 2,6).

14 OCOBEHHOCTH NPOEKTUPOBAHUSA CBAHHBIX ®YHJIAMEHTOB
MAJIODTAXKHBIX 3JIAHUIA

14.1 OcobeHHOCTH TIPOCKTUPOBAHUS CBaHBIX (DYHIAMEHTOB PACIPOCTPAHSIOTCS Ha
MaJOdTaXKHbIE OJKWIbIE ¥ CaJoBble JIOMa, OOIIECTBEHHBIC 3[aHUS, IPOU3BOJICTBCHHBIC
CENCKOXO03sMCTBEHHBIC 3/1aHusl ((PepMBl, CKJIaabl, HABECHI | T.I1.), TAPAXH U JIP.

14.2 PexoMeHayeTCS MPUMEHSTH CIEIYIOIINE BUBI CBAK:

- 3a0uBHBIe ipu3MaTuyeckue ceueHneM 30 x 30 cwm;

- KOPOTKHE MApaMUJATLHBIE CBAH C MPEABAPUTETHHO HAMPSHKEHHOW apMaTypoii 6€3 MomepeyHoro
apMHUPOBaHMS;

- Oypossie cBau auamerpom 30 - 60 cM JUIHOM 10 3 M C YIUIOTHEHHBIM TpaMOOBaHHEM 3a00eM;

- HaOuBHBIE cBan quameTpom 30 - 60 cM JyIMHOMN 710 3 M, YCTpanBaeMbIe B MPOOUTHIX CKBAXKMHAX

- OypOMHBEKIMOHHBIE cBau ArameTpoM 150 - 150 mm;

- TpyOuaThie METAITIOOETOHHBIE CBau AuameTpoM 159 - 325 mwm;

- CBau-KOJIOHHBI.

B ¢ynmameHnTax mpom3BOJACTBEHHBIX CEIbCKOXO3SIMCTBEHHBIX 3aHUN PAacIIOPHON KOHCTPYKIIHH
ClIeIyeT MPUMEHSTh CBal TABPOBOT'O U JIBYTaBPOBOT'O CEYCHUI C KOHCOJISMHU.

IIpumeuanus

1 TIpumeHeHHe cBali-KOJIOHH AT MaJIO3TaKHBIX 3AaHUN, BO3BOAUMBIX B C€IiCMUYECKHUX palloHaX, JOMYCKAeTCs NpU
IyOuHE MOTPYXEHUs CBaif-KOJIOHH B TPYHT HE MEHee 2 M.

2 YrnoTtHeHue 320051 CKBa)XXKMH IIPH yCTPONUCTBE OYPOBBIX CBail TOJKHO OCYIIECTBISITHCS IIyTEM BTPaMOOBBIBAHHUS B
TPYHT cJlos meOHs TommuHol He MeHee 10 cM.

3 B mpoekTtax CBaHBIX (YHZaMEHTOB MAaJIOSTaXKHBIX 3[aHUI Ha MPOCAIOYHBIX TPYHTaX C IMPOCAAKOH OT WX
coOCTBEHHOTO Beca 710 15 cM JomyckaeTcs He IMpelyCMaTpUBaTh TIOTHOM MPOPE3KU CBAsIMH IPOCATOTHON TOJIIH, €CIN
HaJ[3¢MHBIE KOHCTPYKIIUH 3JaHNH TPOEKTUPYIOTCS C MPUMEHEHHEM KOHCTPYKTHBHBIX MEPOIIPUATHH, 00ECTICUNBAIONINX
BO3MOXKHOCTb HUX HOpMaﬂbHOﬁ OKCIUTyaTalluu MpHU ONPECACJICHHBIX PpacuUCTOM HCPABHOMCPHBIX OCaAKaxX MU IMpocagKax
(byH/IaMEHTOB.

14.3 TIpu pacuere Hecymel crocoOHOCTH cBai mo ¢dopmyse (7.8) pacueTHbIe CONPOTHBICHUS
rpyHTa R, kIla, Mo HHKHUM KOHIIOM 3a0MBHBIX CBail MPH TITyOMHE MOTPY>KEHHS OT 2 10 3 M ClieayeT
npuHUMaTh 1Mo tabdsuie 14.1, a Ha 6okoBoit moBepxHoctH fi, k[1a, - mo Tabmure 14.2.

Taonuma 14.1

PacyeTHbIe CONPOTHBIICHHS TPYHTOB I0] HIDKHIM KOHIIOM 3a0WBHBIX cBail R, klla, ms
I'ny6una Ko utment HeCKOB TIIMHUCTBIX TPYHTOB IPU MOKAa3aTele
MOTPYKEHUS TekyuecTH |, paBHOM
cBau |, M fiopuctrocTH € cpenHen
’ KPYIHBIX Menkux |neuiesarteix | 0,0 0,2 0,4 0,6 08 | 1,0
KPYITHOCTH
2 <0,55 8300 3900 2500 1500 6500 | 3900 | 2000 | 1000 | 600 | 300
0,70 6400 3000 1900 1200 5400 | 3200 | 1700 | 900 | 500 | 250
1,00 - - - - 3200 | 1900 | 1000 | 600 | 300 | 150
3 <0,55 8500 4100 2700 1600 6600 | 4000 | 2100 | 1100 | 650 | 350
0,70 6600 3200 2100 1300 5500 | 3300 | 1800 | 1000 | 550 | 250
1,00 - - - - 3300 | 2000 | 1100 | 700 | 350 | 200
IMMpumeuanue - /s npoMexyTodHbIX 3HadeHuid |, || 1 € 3HaueHus R onpenensor HHTEPIOsIHei.




Taonuma 14.2

PacueTtHble conmpoTUBIIEHUS TPYHTa HAa OOKOBOM IMOBEPXHOCTH 3a0UBHBIX CBali, B TOM
Cpenmsis Ko uiment YKCJIe TABPOBOT'O U JIByTaBpoBOro ceuenuni, fi, k[la, mus
riryOuHa TJIMHUCTHIX TPYHTOB TIPH TTOKa3aTele
[IOPUCTOCTHU MECKOB
PacIoJIoKEHUs TekyuecTH |, paBHOM
TpyHTa B CJlO€
cnost rpyHTa hj, o KPYIHBIX H
M cpenHen Menkux | neureBateix | 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

Ilpumevyanue -Jlusg npoMeXyTOUHBIX 3HAUCHHMIT N, € u | 3HaueHus fi onpenessiFoT HHTEPIOISLUCH.

14.4 PacuetHsie conpoTuBieHus rpyHTa R, k[1a, moa HIKHIM KOHIIOM HAOWBHBIX U OYpOBBIX CBai
C YIUIOTHEHHBIM 3a00eM Ipu IIIyOuHEe Orpy>KEHHsI CBaii OT 2 10 3 M clieAyeT NPUHUMATB 110 Ta0iuIe
14.3; mpu 3TOM s TUIOTHBIX TECKOB TAaOJWYHBIC 3HAYEHUS CIIEAyeT yBenwuuth B 1,3 pasa.
Pacuetnsie conportuBnenus fi, klla, Ha OOKOBOIl MOBEpXHOCTH HAOWBHBIX M OYpOBBIX CBaii
JIOTTyCKaeTCsl MPUHUMATH 110 Tabmuie 14.2 ¢ MOnoJHUTEIHBIM KO3 GHUIIMEHTOM YCIOBHI paboTHI,
paBHbIM 0,9.

Taonunma 14.3

PacdeTHBIe COPOTUBICHUS O] HYYKHUM KOHIIOM HaOMBHBIX M OYPOBBIX CBai
R, kITa, mpu riryOrHEe WX MOTPY>KEHUS 2 - 3 M U pacUeTHBIE COMPOTUBIICHHUS
[10J{ KOHCOJISIMH CBali-KOJIOHH Reon, KIa
TpyHTHI Koadhpunment _ MIECKOB
MTOPUCTOCTH € cpenHen
KPYITHBIX MEJIKHX MBIICBATHIX
KPYITHOCTH
TIIMHUCTBIX TPYHTOB TIPH MOKa3aTelie TeKydecTH |, paBHOM

0,0 0,2 0,4 0,6

[eckn 0,55-0,8 2000 1500 800 500
Cynecy ¥ CyTrIIMHKA 0,5 800 650 550 450
0,7 650 550 450 350

1,0 550 450 350 250

T nuHb! 0,5 1400 1100 900 700
0,6 1100 900 750 600

0,8 700 600 500 400

145 Hecymyio cmnocobnocts Fgq, kH, CBau-KOMOHHBI C TOTPY)KaeMbIMH B TPYHT
’KeJI1e300eTOHHBIMH KOHCOJISIMH, Pa0OTaroNIel Ha CKUMAIOIIYIO Harpy3Ky, CIEIYeT ONpeaesaTh KakK
CYMMY CONPOTUBJICHUN IPyHTA O] HI’KHUM €€ KOHLIOM, 101 KOHCOJISIMU U Ha OOKOBOM IMTOBEPXHOCTH
o ¢hopmyIe

Fa= YC(RA + YcochonAcon + UZfihi), (14.1)

rae ve, R, A U, fi, hi - To e, uro u B popmye (7.8);
Ycon - JOTIOJIHUTENBHBIA K03(puULueHT ycnoBuil paboTsl; Yeon = 0,4 A7 MECKOB U
Yeon = 0,8 JIJ151 TTIMHUCTBIX TPYHTOB;
Rcon - pacueTHOE CONMPOTHBIIEHHE TPYHTA MO KOHCONsAMH, Klla, mpu morpyxeHuu
uX B TpyHT Ha ryouny 0,5 - 1,0 M, npuauMaemoe mo tabmure 14.3;
Acon - TLIOIIAb TIPOEKIIMH KOHCOJIEH Ha FOPH30HTATBHYIO IIOCKOCTh, M2,
14.6 Hecymyio cmocoOHOCTh CBali TaBpPOBOTO M JABYTaBPOBOI'O CEYCHHWH TIPH JACHCTBUU
BEPTUKAJIHLHON COCTABJIAIOIIEH HAarpy3KH cienyeT onpeaensiTsh no ¢popmyne (7.8), npuHumas B He

3Ha4YeHHs Ha OOKOBOM MMOBEPXHOCTH TTOJIKK U CTEHKH 110 Tabnuie 14.2.

[Ipumeuanue -Ilpupacyere HecymIei CIOCOOHOCTH CBail TABPOBOTO U IBYTaBPOBOT'O CEUEHUH, UCTIONB3YEMBIX
JUTA 3JaHAK C KapKacoM W3 TPEXIIApPHHUPHBIX paM, JOIMyCKAeTCsl YUUTHIBATh BIMSHHIE TOPU30HTAIBHON COCTaBIAIONIEH



pacrnopa Ha pacueTHbIE CONPOTHUBJICHHUS HA OOKOBOIT MOBEPXHOCTH CBAii.

14.7 PacueTHble XapaKTEPUCTUKU IPYHTOB IPH OTIPEIeIIeHUH HecyIel criocoOHOCTH cBaif mo 14.3
- 14.6 cnenyetr mpuHUMATH sl HAanOOJee HEOIAronpUsATHOTO CiIydash UX CE30HHOTO M3MEHEHUS B
IpoIecce CTPOUTENILCTBA M IKCIUTYaTalluy 3/1aHusl.

14.8 Ilpu mpOEKTUpPOBAHWUW CBaWHBIX (YHIAMEHTOB B TYYHHUCTBIX TPYHTaX CIEAYeT
MPOU3BO/IUTH pacueT Ha BO3ACHCTBHE CHII TyUCHHUS.

15 YCTPOMCTBO CBAHHBIX ®YHJIAMEHTOB
15.1 OBIIME ITOJIOXKXEHUA

15.1.1 Tlpum mnpoOM3BOJCTBE CTPOUTEILHO-MOHTAKHBIX pabOT IO YCTPOMCTBY CBalHBIX
(byHIaMEHTOB JJOJKHBI COOMIOAaTHCS TPeOOBaHNSI HOPMATUBHBIX JOKYMEHTOB, YKa3aHHBIX B 4.12.

15.1.2 PaboTel IO yCTPOMCTBY CBalHBIX (DYHIAMEHTOB JIOJDKHBI MPOU3BOIUTHCSA TIO TPOEKTY
npousBojactBa pador (IMIIP), pa3paboTKy KOTOPOro BBINOJHSAET MOAPAIHAS OpraHU3alMs Ha
OCHOBAaHMM TIpOEKTa opraHuzanuu crpoutenberBa. [IIIP  cormacoBeiBaeTcsi ¢ MPOEKTHOU
opraHu3zanyeil, pa3paboTaBiiei MPOEKT CBAMHBIX (PyHIAMEHTOB.

15.1.3 B cocras III1P BxomsT:

- CTpOWIeHIUTaH O0BEKTa C HAHECEHWEM Ha HEM TPaHHUIl U OTMETOK KOTJIOBaHA, OCEH CBaWHBIX
pSAIOB, ceTell JJIEKTPO- U BOJOCHAOKEHMSI, PACIOJIOKEHUS OBITOBBIX U IPOU3BOICTBEHHBIX
KOMMYHUKAaIHM;

- IepeYeHb HeOOXOUMBIX MAIlTUH U 000PYIOBAHUS;

- TEXHOJIOTUYECKHE CXEMbI OCHOBHBIX ITPOU3BOJICTBEHHBIX MPOIIECCOB (CXEMBI JBM)KEHUS KOTIPOB
1 OypOBBIX MAaIllMH TpU YCTPOWCTBE CBaill, CXEMbl MOJATACKMBAaHUS CBal, apMaTyphl, KapKacoB K
MeXaHu3MaM U Jp.);

- CXEMbl C pa3MelIEHHEM BPEMEHHBIX JOpPOr, IUIOMAJAO0K CKJIaJUpPOBaHUSA CBal M JPYruX
CTPOUTENIbHBIX KOHCTPYKIMI U MaTepHuasos;

- KaJICHJapHbIH IJ1aH MPOU3BOCTBA PaboT;

- rpauKH TPAHCTIOPTUPOBKU Ha OOBEKT CBail, KOHCTPYKIMH, MOTPEOHOCTH B pabounx Kajpax H
OCHOBHBIX CTPOHUTENbHBIX MAIlIMHAX;

- KpaTKasi MOsICHUTENbHAS 3alKCKa C pacueTaMy NOTPEOHOCTH CTPOUTENBHBIX MAIIUH M TEXHUKO-
sKOHOMMYecKUM oOocHoBaHueM III1P;

- JONOJTHUTEJbHBIE TPeOOBaHUS, MPEIbIBIAEMbIE K NPOU3BOJCTBY pabOT, XapakTepHbIC LI
JAaHHOTO OO0BEKTa B 3aBHCHUMOCTH OT HWH)XEHEPHO-TEOJOTHYECKHX, TUIAPOTreOJIOrMUECKUX,
KIIMMAaTUYECKUX M SKOJIOTHYECKUX YCIOBUMN TUIOIIAAKHI U THIIA COOPY>KEHHIH.

15.1.4 VctpoiicTBO CBaliHBIX (YHIAMEHTOB JIOOOTO THUIA BBHINOJHAIOT B CIEIYIOMIEH
I10CJIE0BATEIbHOCTH:

- IUTAHUPOBKA TUIOIIAJIKU CPE3KOM MITU TTOJCHINKOM;

- YCTPOMCTBO KOTJIOBAaHA M €T0 Cllavya-IIPUeMKa;

- pa30uBKa U 3aKpeIICHHE OCeH MOTpy>KaeMbIX WM W3TOTABIMBAEMBIX CBali;

- mpoOHas 3a0MBKa CBaii;

- IOTpY>KEHUE WIIK U3TOTOBJICHHE CBaii;

- cJlava-TIpreMKa BBITTOJIHEHHBIX CBal;

- cpyOKa ToJIOB CBaii;

- 3aYMCTKA KOTJIOBaHA B MECTaX YCTPOHCTBA POCTBEPKOB;

- YCTPOUCTBO OETOHHOM MOJATOTOBKH TI0JT POCTBEPK;

- YCTPOMCTBO pOCTBEpKA (TUINTHI);

- clava-IpreMKa cBaifHoro (hyH1aMeHTa.

15.1.5 KotnoBansl i yCTpoiicTBa CBaHBIX (DYHIAMEHTOB 0€3 YKpPEIJICHHH pa3peraercs
MPUMEHSTh, KaK MpaBWIO, Ha IIyOMHE BBIIE YPOBHA MOJI3EMHBIX BojA. KpyTH3Ha OTKOCOB
00yCJIOBIMBAETCS BUJIOM T'PYHTA, INIyOMHOW KOTJIOBaHA M XapaKTepOM Harpy3ok Ha ero 6oprax. B
KOTJIOBaHaX HEOOJBIION IUPHUHBI (MeHee 4 M), YCTpauBaeMbIX BBIIIE€ YPOBHS MOA3EMHBIX BOJ B
YCTOMUUBBIX TPYHTaX, MOTYT OBbITh NMPHUMEHEHBI 3aKIaJHbIC KPEIUICHUS M3 JIOCOK M PAacIOpoK,
YCTaHABIIMBAEMBIX B IpoIlecce M3BIEUEHUs TpyHTA. [Ipn HEyCTOWYMBBIX M BOJAOHOCHBIX I'PYHTax



YCTPOHCTBO KOTJIOBAHOB HEOOXOAUMO MPOU3BOAUTE MO 3AIIUTON OTrpaXkaeHus (3a0MBKOIl IITyHTa,
YCTPONCTBOM IMOAINOPHBIX CTEH U Jp.). Pa3mepsl KOTIOBaHa IOJIKHBI ONPENENATHCS MPOSKTHBIMU
pasmepamu (pyHIaMEHTa B IUIAHE U C YYETOM HMX YBEIMYCHHS B COOTBETCTBUHM C NPUHSATHIMHU
croco0aMy BOJI0OOTBOJIA, YCTAHOBKH OINMATyOKH W KpEIUICHUH, OCTOHUPOBAHMS, pacnaayOKu H
U30JIALUN POCTBEPKOB.

Pa3zpaOoTka KOTJIOBaHOB B MECTax, IJie MMEIOTCS JAEHCTBYIOUIME MOA3EMHbIE KOMMYHUKAIUH,
JOMYCKAeTCsl MNpPHU HAJMYUU MUCHBMEHHOTO pa3pelieHHsl OpraHu3alliH, OTBETCTBEHHOW 3a
HKCIUTyaTallMl0 KOMMYHUKalMi, M JOJDKHA HPOM3BOIUTBCS C HPUHATHEM MeEp IpPOTHB HX
MOBPEXJCHHSI, 2 B MECTaX PACIOJIOKEHUS DJEKTPUYECKUX M JAPYrHX Kabeneill - B NPUCYTCTBHH
IPEJCTaBUTEIIS OPraHU3aLU, SKCIUTYaTUPYIOIINX KaOeIbHYIO CETh.

15.1.6 Ilpu pa3buBKe oceil cBail OTKJIOHEHHE OT MPOEKTHOTO IMOJIOKEHHS B IUIAHE HE JIOJIKHO
npeBbliath +5 MM. [IpoekTHOE TOJNOKEHHE CBall PEKOMEHIYETCS 3aKpeluisiTh Ha MECTe
METAJUIMYECKUMHU MITHIPSMH, 3a0UTHIMH Ha T1youny 0,2 - 0,3 M.

15.1.7 Tlpu TpaHCHOPTHUPOBKE, pa3Tpy3Ke W CKIAAUPOBAHHMH CBail 3aBOJICKOTO HM3TOTOBJICHUS
HE00X0MMO 00eCneunTh MX COXPAaHHOCTH (YKJIaJKa B IITa0elnb B TOPHU3OHTAIBHOM IOJIOKEHHH
roJIOBaMHU B OJHY CTOPOHY IPH BBICOTE mTadest He Oosee 2 M). XpaHEHHE B OJTHOM ITadesne cBai
Pa3HBIX KOHCTPYKLIUH, IJIMH U CEUCHUI HE TOIyCKAETCH.

15.1.8 JIns BeIMOSTHEHUSI pabOT MO YCTPOHCTBY CBAaWHBIX (DYHIAMEHTOB IPUMEHSIOT TEXHUYCCKHE
CpeACTBa, Mojipa3zeisieMble HA OCHOBHBIE, BCIOMOTATENIbHBIE U JIJIsl KOHTPOJIS KauecTBa padoT.

K OCHOBHBIM TEXHMUYECKUM CPEACTBAM OTHOCSITCS KONPBI, YCTAHOBKH, MOJOTBI U IOMKPAThI JUIs
MOTPYKEHUS CBail; OypoBble CTAaHKHM M ITHEBMOIPOOOWHUKHU Uil M3TOTOBJICHHUS CBail; KpaHOBOE
000pyZI0BaHUE, UCIOJIb3YEMOE JJIsl HAaBECHBIX KOMPOBBIX CTpPeN WM OypOBBIX PabOYMX OPraHoB;
aBTOOETOHOCMECUTENIN OOJIBIION BMECTUMOCTH JJIsl IPUTOTOBJICHUS U JJOCTABKU JIMTOM OETOHHOU
CMECH JIJIs1 U3TOTABIMBAEMbIX HA CTPOUTEBHBIX IUIOIIAKaX CBail.

K BcmomorarenbHbIM —TEXHMYECKHM CpPEACTBAM  OTHOCATCS MAIIMHBI W MEXaHU3MBI
OOIIECTPOUTENBHOIO HAa3HAYEHUs, B TOM YHCIIE aBTOTPAHCIOPTHBIE CPEICTBA; MALIMHBI IS
3eMJISIHBIX paboT; MOTrpy304YHO-pa3rpy304HbIE CPEACTBA; KOMIPECCOPHI; 00OpynOBaHUE IS
CBapOYHBIX paboT; CBailHble HAaroJOBHHMKM; WHBEHTapHbIE XOMYThl Il CpyOKHM TIOJIOB CBaii;
0TOOHHBIE MOJIOTKH; OETOHOIUTHBIE TPYObl; OyHKephl U OaabH /Ui YKIAJAKH OCTOHHON CMECH.

K TexHuueckuM cpeacTBaM sl KOHTPOJIS KauecTBa BBIIOJHEHHs pPAabOT OTHOCATCS
reo/Ie3nYecKiue MHCTPYMEHTHI; OTKAa30MEphl; raMMarjOTHOMEPbI; MPHOOPHI sl HEepa3pyLIaroIuX
CIOCO0OB OMNpENeNeHUs KJIACCOB OCTOHA CBall MU POCTBEPKOB, (PAKTUUECKOW TOJIIMHBI 3AIIUTHOTO
ciost 6eToHa.

15.2 YCTPOMCTBO IPEJIBAPUTEJBHO U3IrOTOBJEHHBIX CBAH

15.2.1 IlpuMeHSIOT chenyromue Croco0bl MOTPYKEHUS TPEIBAPUTENILHO U3TOTOBICHHBIX CBall U
cBaii-000s1049eK: 3a0MBKa, BAOPONOTPYKEHUE, BAABIMBAHNE M 3aBUHYMBAHUE, a TAK)KE 00JIErJarome
MIOTPYKEHUE CPEJCTBA - JHJEpPHOE OypeHue, yaaleHue IpyHTa U3 MOJBIX CBall U CBaii-000JI0UYeK U
T.I1.

3a0uBHbIe M BUOpONOTpYyKaeMble CBau

15.2.2 Jlnsa 3a0uBKH CBail IPUMEHSIOT KOTIPBI M KOITPOBOE 000PYI0BaHKE, a TAK)KE HABECHOE MITH
CMEHHOe 000pyI0BaHKE Ha 6a3e TPAKTOPOB U IKCKABATOPOB.

3a0UBKY OCYHICCTBISIOT MOJOTAMH: MEXaHWYCCKHMH, TApOBO3IYIIHBIMHU, JIU3CIHHBIMH
(I TAaHTOBBIMH, TPYOUATHIMU WU TUIPABINICCKUMU ), BUOPOMOIIOTAMH U BUOPOTIOTPY>KATEIISIMH.

15.2.3 Komep monbuparoT ucxons U3 TpeOyemMoro yaeabHOTO AaBJICHHUS KOIpa Ha TPYHT IO
XOJIOBO YacThI0, MOJIE3HOM BBICOTHI CTPEJIbI, TPY30I10IbEMHOCTH JEOESIKH.

MoJ0T mTOIOMpAIOT WCXOIs W3 HWHKEHEPHO-TEOJIOTUYECKUX OCOOCHHOCTEH  TUIOIIAJKH
CTPOUTENLCTBA, COOTHOIIEHUS MAacChl yAapHOW YacTH MOJOTa U MAacCChl CBaW, BO3MOXHOCTHU
MIPUMEHEHHUsI CToco0a 3a0MBKHM Ha pacCMaTPUBAEMOM TIIOMIAJIKE.

15.2.4 Heobxonumyro it 3a0MBKHM CBal MaKCHUMalbHYIO SHepruio yaapa monota Ex, JIk,
OTIPENIEIISIOT 110 hopMmyIie



Ex = 1,75aP, (15.1)

rje a - ko3¢ unuent, paBubii 25 JHx/kH;
P - pacueTHas Harpy3ka Ha cBaro (110 JaHHBIM IpoekTa), KH.
[IpUHATHIN TUIT MOJIOTA C PACUETHOM HEPTHUEH yllapa JOJKEH YIOBIETBOPSTH YCIOBHUIO

(Qn + q)H/Exp < kn, (15.2)

rae Qn - moMHBIN Bec MojoTa, H;
g - Bec cBau (BKIIOUAsi BEC HArOJIOBHUKA U TI010a0Ka),
H - ¢pakTuueckas BpIcOTa MaJeHUs YAAPHON YaCTH MOJIOTA, M;
Exp - pacuerHas 3HEprus yaapa IpUHATOTO MojoTa, Jxk;
Kn - K03 unmenT, npuBeaeHHbIH B Tabmie 15.1.

Taonuma 15.1

3naueHne KodpGuIMenTa Ky 11 cail u3
Tumn monora
JiepeBa cTanu xKene300eToHa

TpyOUateiii qU3€IB-MOIOT 5 55 6
[TapoBO3AYIIHEIIT  MOJIOT OJMHOYHOTO JIEHCTBHUS, THAPOMOJOT | 3,5 4 5
HITAHTOBBIN JHU3€EIb-MOJIOT
IloxBecHOM MOJIOT 2 2,5 3

15.2.5 PacyeTHO€E 3HAYCHHE SHEPTUH yllapa MPUHUMAIOT:

JUISL THAPOMOJIOTOB, ITAPOBO3AYIIHBIX MOJIOTOB OJIMHOYHOTO

JIEACTBUS U TIOABECHBIX MOJIOTOB .. etivvrrrrenssseeereresssssnnssesesesesssinnneeeens Exp = QH;

TUTSE TPYOUATHIX JU3EITB-MOIIOTOB ....veervveueiateessreesseesaseenseessseessesssneenes Exp = 0,9QH,;

JUTSL IIITAHTOBBIX TU3EITE-MOIIOTOB ...cvvvvvrrressseeereresssssnssseseserssssinnneeeess Exp = 0,4QH.

3neck Q - Bec ymapHoit wactu Monota, H;
H - To e, uro u B popmyie (15.2), m.

Ha cragum okoHuaHus 3a0MBKY CBail A1 TPyOUYaTHIX TU3€1h-MOIOTOB H = 2,8 M; /IS IITaHTOBBIX
npu macce ynapubix yacten 1250, 1800 u 2500 kr - cooTBeTCTBEHHO 1,7; 2; 2,2 M; 17151 THIPOMOJIOTOB
- 10 MACTOPTY.

[IpuHATBI THIT MOJOTa W BBICOTY MAACHUS €ro yHAPHOW YacTH CIEAyeT JOTOJHHTEIBHO
MPOBEPSITh, PACCUUTAB MJIA HKEIE300€TOHHOW CBal MaKCUMAJbHBIE CKUMAIOIIUE HATMPSIKCHUS,
JIOCTHTAaeMbIE B CBae TIPU 3a0MBKE.

15.2.6 MakcumanbHBIe CKUMAIOIIHE HAMIPSHKCHHSI B JKeIe300€TOHHON CBae MpH yaape MojoTa (C
yueToM 00xatust OETOHa B IPEIHANPSDKEHHBIX CBasiX) HE TOJDKHBI, KaK MPaBUIiIo, mpeBbimarh 60 %
HOPMAJIHHOTO COMPOTHUBICHUSI OETOHA HA CXKaThe IS cBail Rbn, HAXOMSIIUXCS B HEArpeCCHUBHOM
cpexne.

15.2.7 Ilpu BeIOOpE MOJIOTA /1715 3a0MBKH CTAJIbHBIX CBAail HEOOXOIUMO COOJIIOIATh YCIOBUE

(M/A) < kya(Ry/210)P, (15.3)

rzie M- Macca y/1apHoil 4aCTH MOJIOTa, KT
A - muoniaib NOMEPEYHOro CEUEHUs CBau, CM
Ky - ko puument, pasusbiii 0,8; 1 TpyOUaThIX cBaif - 1;
o - Ko3(huImeHT, npuHUMaeMbli 1o Tabnuie 15.2;
Ry - pacueTHOE CONPOTUBIIEHNE CTAJIU O Npeaeny Tekydectu, Mlla;
B - mokasarenb cTerneHu, paBHbIi 1,4; 1 TpyOUaThIx cBaii - 1,7.

Taonuma 15.2

2.
’

BricoTa nagenus ygapHoi yactu 3HayeHUS
Tumn monora
MOJIOTa, M Kod(uImeHTa O
I'uapoMonoT ¥ mapoBO3AYLIHBIA OJAUHOYHOTO ACHCTBHS 0,4 75
WJIH TT0JIBECHOM 0,8 45
1,2 30
Jlu3enbHbli TpyOUaThIi 2 45
2,5 30




BricoTa nagenus ygapHoi yactu 3HayeHUS
Tumn monora
MOJIOTa, M kod(punrenTa o
3 20
JM3enbHbBIN M TAHTOBBIN - 50

15.2.8 Ilpu BBIOOpE MOJIOTA /TSI 3a0MBKH HAKJIIOHHBIX CBAl YHEPTHUIO y/iapa clielyeT YMHOKUTh Ha
NOBBIIIAONIHIA K03 GUIKEHT K, KOTOpBIN COCTaBIISET:

1,1 - PU HaKJIOHE cBau 5:1;

1,15 - « « « 4:1;

125 - « « « 3,

14 -« « « 2:1;

1,7 -« « « 1.

[Tpu MpOXOXKIEHUH CJOEB IUIOTHOTO TPYHTa CIEAYEeT NMPUMEHSATh MOJIOTHI C SHEpruel yaapa
OoJpIIIeH, YeM TOoJIydaeTcsl Mpu pacdere mo ¢GopmysiaM, Wiad 3a0WBaTh CBaMl C NMPUMEHEHHEM
JTUACPHBIX CKBAXKUH.

15.2.9 Br16op mMomoTa a1 3a0MBKH COCTaBHBIX CBail JTMHOM Oosiee 25 M MPOU3BOIST B MMPOCKTE
cBaifHOro ¢yHIaMeHTa, Kak MPaBHIIO, C MCIOJIb30BAHUEM CIEIUAIBHBIX MPOTPaMM, AITOPUTMBI
KOTOPBIX OCHOBAaHbI Ha BOJTHOBOM Teopuu yAapa. BeiOop MosioTa OCYIIECTBIISAIOT HA OCHOBE PEIICHUS
Ha OBM BapuaHTOB 3a/1a4, B KOTOPBIX, 337aBasiCh KOHKPETHBIMH IMapaMeTpaMu CUCTEMBI «MOJIOT-
HAroJOBHHK-CBAs-TPYHT», BBIYHUCISIOT OTKa3 CBaW M JMHAMUYECKHE HANPSDKEHUS B HEW OT ynmapa
MOJIOTA.

15.2.10 3abuBKy CBail OCYIIECTBIIAIOT 10 MPOEKTHOW OTMETKH HpPU TOJYYEHUH MPOSKTHOTO
oTKa3a (MOTpYyXEeHHsI CBal OT OJHOIO yJapa), pacCUMTHIBAEMOro Mo (gopmysiam, IpUBEIECHHBIM B
noxapaszene 7.3.

15.2.11 Tlpu HEOOXOIUMOCTH TPOOWMBKH B IMPOIECCE MOTPYKECHHS CBall CIOCB WM TMPOCIOCK
IUIOTHBIX TPYHTOB B IIENISIX COKPAIIECHUS NMPOJODKUTEIBHOCTH 3a0WMBKHM CBail, o0OecrmeueHus ux
COXPAHHOCTH M TOTPY)KEHHsI 0 3aJlaHHBIX OTMETOK MPUMEHSIOT JHJAEPHbIE CKBaXHHBI. B 3THX
cllyyasiX JIUJEPHbIC CKBaKMHBI YCTPAMBAaIOT OOBIYHO HAa 5 CM MEHbBIIE JHATrOHAIM IOIEPEUHOTrO
CEYCHMS TIOTPY’KaeMOi CBaM Ha TITyOHHY JI0 TIOIONIBBI TNIOTHOM MPOCTONUKH.

15.2.12 JlupepHble CKBaXHMHBI DPEKOMEHIYETCS MPHUMEHATh TaKkKe INpH 3a0MBKE CBail B
BOJIOHACHILIIEHHBIE TJIMHUCTHIE TPYHTHI, KOTOPHIE HE YCIEBAIOT YIJIOTHATHCA B MpOLEcce 3a0MBKU
CBall, YTO MOXET MPHUBECTH K BEPTUKAIBHBIM JedopMaiusiM TPYHTOB U BBI3BATh BBIIOP
MOTPYKEHHBIX PaHee CBaif, pa3pylIeHHE CTHIKOB COCTaBHBIX CBai, paspylleHHe (pyHIaMEHTHBIX
KOHCTPYKLUN OJIU3PACIIONOKEHHBIX 3JaHUN U COOPYKEHUH.

15.2.13 'myOuHy TUACPHBIX CKBAXWH HA3HAYAIOT OMBITHBIM MyTeM, HO He OoJsiee 0,9 iiHBI cBai,
a JUIs TUIEPHBIX CKBAXKHH, YKa3aHHBIX B 15.2.12, He3aBUCHMO OT UX JUaMeTpa IIIyOMHa MOXKET OBbITh
orpeziesieHa U3 YCIOBUS yCTOWYMBOCTH UX CTEHOK MO (hopmyie

Zcq = 2CU/Y|, (154)

rae Zes - IpeaelibHas yOuHa yCTOWYMBOM CKBa)KUHBL, M;
Cu - HEAPEHHPOBAHHOE COTIPOTUBIIEHUE IIIMHUCTOTO TpyHTa cABHTY, Klla;
Y1~ pacueTHOE 3HaYeHHe yIeTbHOTO0 Beca rpyHTa, KH/M®,

15.2.14 Tlepen Hava’ioM MaccOBOM 3a0MBKHM CBail pEKOMEHIYETCs, KaK IMPaBHUJIO, BBINOIHATH
IUHAMUYECKUE UCHBITAaHUA CBall M, NpU HEOOXOAMMOCTH, CTATUYECKUE HCHBITAHUSA CBail,
pykoBocTBysAch TpeboBanusiMu [OCT 5686.

15.2.15 Tlpu BUOpOMOTrpyXEHUU CBaii KpeIUieHHUE BUOPOIOTpYKATeNs W BHOpoMosoTa (3a
UCKJIIOYEHHEM BUOPOMOJIOTOB CO CBOOOTHBIM HATOJIOBHMKOM) CO CBAaeH MITH IIIMTYHTOM JOJKHO OBITh
KECTKHUM B IpOILIECCE MOTrpyKeHus. PekoMenayeTcs NpUMEeHATh THIPaBIn4YeCKUe HArOJIOBHUKH.

15.2.16 Bribop Tuma BUOpOIOTpyKaTelys CIenyeT MPOU3BOIUTH MCXOIS U3 MPEAyCMOTPEHHOU
IIPOEKTOM HecyIlel CTOCOOHOCTH CBau € y4ETOM IPYHTOBBIX YCJIOBUIA.

15.2.17 JInst HU3KOYACTOTHBIX BUOpOMOTpy»KaTesei ¢ yacToToil BpameHus nedanancos g0 1000 B
1 MuH 3HaYeHUE HEOOXOIMMON BBIHYKIAIOMIEH CHiIbl BHOpomnorpyxatens Py, kH, onpenemnstor mo

bopmyie



PB = (1,4Fd - 3QB)/K6, (155)

rae Fq - pacueTHas Hecymiast cmocoOHOCTH cBau, KH, 1o mpoekTry;
Qs - Bec BUOPOCUCTEMBI, BKITIOUAsi BUOPOTIOTPYKaTelb, CBAI0 M HArOJOBHUK, KH;
Ks - koaddunmeHT cHuKEHHs 00KOBOTO COMPOTHUBIICHHSI TPYHTA BO BpeMsI BUOPOIIOTPYKECHHS,
IIPUHUMAEMBIH I Pa3JINYHBIX [PYHTOB:
- TIECKU CpeAHEH TUIOTHOCTH: TpaBelUCThIE - 2,5; KpymHbIe - 3,2; cpeaHeil kpymHoctu - 4,9;
MBUIEBATHIE - 5,7; Menkue - 6,2;
- TIMHUCTBIC TPYHTHI ITpH mokasarene tekyuectn 1.: 0-1,3;0,1-14;0,2-1,5;0,3-1,7;0,4 - 2,0;
05-25;06-3,0;0,7-3,3;0,8-3,5.

IIpumeuanus

1 JIns BOIOHACKIIICHHBIX MIECKOB 3HaYeHHs Kg yBenuuuBaioT B 1,2 pasa s MecKoB KPYIHBIX, B 1,3 pasa - cpeaneit
KpyIHOCTH, B 1,5 pa3a - Menkux.

2 Jlns 3amiieHHBIX TEeCKOB 3HaueHus Ks cHibkaroT B 1,2 pas3a, 4TO HE UCKIIIOYAET MPUMEHCHHE IMOBBIIIAIOIIINX
K03()(pUIIMEHTOB, YKa3aHHbIX B II. 1.

3 [pu corcTOM HAIIACTOBAaHUM IPYHTOB 3HaueHUe Kg OMpeenstoT kKak CpeHeB3BEIICHHOE 110 TITyOHHE.

15.2.18 3navuenue HEOOXOAMMON MaKCHUMAaJbHON BBIHYXIAIOUICH CHIIbI BUOpomorpyxarens Ps
OKOHYATEJIbHO JOJDKHO TpWHUMAaThCs He Hmwke 1,3Qs Npu morpyXeHuu CBaid-000049eK (C
BO3MOKHOW BBIEMKOHM TpYHTa U3 BHYTPEHHEH monoctu) u 2,5Q; npu NOrpy>KeHUH CBail CIIOIIHOTO
CEYCHHS U CBai-000J104Y€K, MOTPYKaeMbIX 0€3 BHIEMKH TPYHTA.

15219 W3 wuucna BuOpomorpyxkarened, o00eCHeuUBaAIOMIUX pa3BUTHE HEOOXOIUMOU
BBIHY)KJAIOIEH CHJIbI, BBIOMpAIOT BHOPOMNOIpYy’KaTelb HAWMEHbIIEH MOIHOCTH, Yy KOTOpOIO
CTaTHYECKHI MOMEHT Macchl iebanaHcoB K, (MM MakCHUMallbHOE 3HAYCHUE MOMEHTA J1e0anancoB Ko
11 BUOpOIIOTpY>KaTesel ¢ peryJupyeMbIMU ITapaMeTpaMu ), KI+-CM, YAOBIETBOPSAET YCIOBUIO

Ko > MrA,, (15.6)
rae Mn - cymmapHas macca BUOpOIIOrpy»kaTelis, CBal U HaroJOBHUKA, KT
A, - ammuuTyga Kone0aHMH TP  OTCYTCTBUM CONpPOTHBICHHHM, CM, NpUHUMaeMas B

3aBHCHMOCTH OT XapaKTEPUCTHKH IPOPE3acMbIX T'PYHTOB M TJIYOWHBI TOTPYKCHHS B
npenenax 0,8 - 1,6.

BnasauBaeMble cBau

15.2.20 BnaBnuBaHue cBail MOKET OCYIIECTBISATHCS B T€X KE TPYHTOBBIX YCIOBHSX, B KOTOPBIX
BBITIOJTHSIOT UX TIOTPYXXEHUE APYTUMHU crioco0amu (y1apHbIM, BAOPAIIMOHHBIM U JIp.).

[Ipennoyrenue BIABIMBAHUIO, IO CPABHEHMIO C JPYTMMHU CIIOCOOaMH, CIEAYeT OTAaBaTh IMpPH
HEOOXOJUMOCTH YCTPOUCTBA CBail BOJIM3M CYIIECTBYIOIMINX 3/IaHUN, COOPYKCHHH 1 KOMMYHUKAITUH.

15.2.21 Tlpu BAAaBIUBaHUM CBall B IUIOTHBIC IPYHTHI (WM MPHU HMPOXOKICHUU MPOCIOEK TaKHX
TPYHTOB) PEKOMEHAYETCS IPUMEHSTh Pa3IMUHbIe CIOCOOBI CHUKEHHS COMPOTHUBIICHUS MOTPYKEHUIO
(Hampumep, YCTPOMCTBO JIUJEPHBIX CKBaXHH). [Ipy X Ha3HaYeHUH HEOOXOAMMO YUUTHIBATH TAKHE
(bakTopbl, KaKk BO3MOXHOE CHIKEHUE HECyIed CIOCOOHOCTH TOrpy)KaeMbIX CBai, a Takxke
HETaTUBHOE BIHMSHME JTHX MEPONPUATHI HAa COCTOSHHE M O0ecleYeHue HaleKHOCTH
CYUIECTBYIOIIUX (YHIAMEHTOB COCETHUX 3AaHUI U COOPYKEHUI, B TOM YHCIIE TIOJI3EMHBIX.

15.2.22 Jlns BpaBiaMBaHMA CBail MOTYT OBITh HCIOJB30BaHbI Pa3IMYHBIC THUIBI YCTAaHOBOK
CaMOXOJHBIX (Ha 0a3e TPaKTOPOB, KCKABATOPOB W KPAHOB) WM HECAMOXOAHBIX (C YIOpPOM
JOMKpPaToOB B CYIIECTBYIOIINE (DYHIAMEHTHI WJIM CUCTEMY aHKEPHBIX YCTPOMCTB, COCITMHEHHBIX C
dbyHIaMEHTaMu ).

Br100op ycTaHOBKHM ClielyeT MPOU3BOJUTH UCXO/S U3 CICAYIOIINUX YCIOBHIA:

- CTECHCHHOCTH YCJIOBHU CTPOUTENHCTBA (Ta0ApPUTHI);

- pa3MepoB CBaii;

- HeCylIel CiocOOHOCTH 3alPOCKTHPOBAHHBIX CBaA;

- OCHAIIICHHOCTHU CTPOUTENILHOM OpraHM3alliy, BBIMOIHSIONICH CBaiiHbIE pabOTHI.

15.2.23 BpaBnuBaHue cBall OCYHIECTBISIOT 10 MPOEKTHOW OTMETKH MPH JOCTHKCHUH YCHIIUS
BJIaBJIMBaHUS, HE MeHee yeM Ha 20 % MPeBBIMIA0IIEro HeCYIIyI0 CIIOCOOHOCTh Fd, pacCUUTHIBaEMYIO



B COOTBETCTBUU C YKa3aHUSIMHU mojpasaena 7.2.
BunTtoBbie u 0ypo3aBUHUYMBaeMble CBAH

15.2.24 TlorpyxeHre BUHTOBBIX U OypO3aBUHYMBAEMBIX CBall PEKOMEHIYETCS MPOU3BOJIUTH C
MOMOIIBbI0 OypoBBIX ycTaHOBOK THIa CO-2, CO-1200 unu crienuaibHbIX YCTaHOBOK, Pa3BUBAIOIINX
KpyTamui MoMeHT He MeHee 32000 H-m.

B mpouecce morpykenus caii yepe3 kaxapie 0,5 M ITODKHBI (PUKCHPOBATHCS M 3aHOCHTHCS B
KypHAII TPOJOKUTEILHOCTD MOTPYKEHUS CBaM U 3HAUCHUS KPYTAIIETO MOMEHTA.

15.2.25 B nensx MUHUMAJIBLHOTO HapYIIEHUS CTPYKTYPBI TPYHTA IIPH MOTPYKEHUH BUHTOBBIX U
OypO3aBHHYMBAEMbIX CBali W COKpAIEHUS BPEMEHH IOTPYKEHHUS 3HAYCHHE OCEBOU MPUTPY3KH
JOJDKHO TPUHUMATBCS B 3aBUCHMOCTH OT TUIOTHOCTH TPOXOIUMOro TpyHTa. OCEBYIO MPUTPY3KY
KOPPEKTHPYIOT TakuM 00pa3oM, 4ToObl KOA(PQGHUIIMEHT MOTPY:KEHHUS CBaM Ky, BBIYUCISAEMBIA Kak
OTHOIIICHHE TEOPETHYECKOTO Yrciaa 000poToB cBau Ha 0,5 M ee morpyxeHus N; K (HakTHIeCKOMY
qucay OOOpOTOB N, OMpEneNsieMOMY MYTEM YMHOXXEHHsSI CKOPOCTH BpAIIEHHUS BBIXOJAHOTO Baja
YCTaHOBKH JUTSI TTOTPY)KEHUSI Ha MPOJOKUTEIFHOCTD MOTPYKeHus: cBar Ha 0,5 M, ObIJT BO3MOXKHO
ommxke K 1.

[Ipumeuanne - Teopernyeckoe uncio 060poToB cBan Ha 0,5 M ee OrpyKeHHUs Ny ONPEEISIIOT IIyTEM JEIICHUS
Al'=0,5 M Ha miar cniupanu (BUHTOBOM JIOMACTH).

15.2.26 Ilpu cOOTBETCTBYIOIIEM OOOCHOBAaHWUU pACYETOM U COTJIACOBAHMHM C TPOEKTHOMN
OpraHm3alyeil T0mycKaeTcss H3MEHEHNE PACIIONIOKEHUS BUHTOBBIX M OypO3aBHHUMBAEMBIX CBail ¢
[IIyXUM HaKOHEYHMKOM B IIpollecce MPOM3BOJCTBA pabOT (M3BIIEUEHHE CBail NMpU BCTpEYE C
MECTHBIMU CKOIUICHUSIMU TaJICYHHUKA, KPYITHBIMU BaJlyHaMU U T.II. ¥ TIOBTOPHOE MOTPY>KEHUE CBai).

B mongo0HBIX ciydasx (HaIMYue BKIIFOUEHUH) NOMYCKAeTCs MPUMEHEHHE JIMJEPHBIX CKBAXKHH
auameTpoMm, He MeHee ueM Ha 0,1d MeHbIMM TuaMeTpa cTBoja cBau d, M pacmooKeHHeM HX 3a00st
HE MEHee 4eM Ha | M BBITIIe OTMETKH PACIONIOKEHUS HUKHUX KOHIIOB CBa.

15.2.27 Tlpu yctpoiicTBe OypO3aBUHUYNBAEMBIX CBall C TIIYXHMM HAKOHEYHHKOM B HEYCTONYHMBBIX
TPYHTaX BMECTO YCTPONCTBA IHUACPHBIX CKBRXHH CJIEIYET BBINONHITh PBIXJIIEHUE TPYHTOB
ITHEKOBBIM OypoM (6e3 morpeMa ero nmpu OypeHuH) B Mpejeiax TPYHTOBOIO0 MaccuBa (IUIUHIPA),
JMaMeTp KoToporo He MeHee yeM Ha 0,1d MeHbIle quaMeTpa CTBOJIa CBal M OTMETKA HH3a MacCHBa
He MeHee yeM Ha 0,5 M BbIlIe TPOEKTHOM OTMETKH PACIIONOKEHUSI HUKHUX KOHIIOB CBaid.

15.2.28 Ipu ycrpoiicTBe Oyp0o3aBUHUYNBAEMBIX CBall CO Ch€MHBIM HAKOHEYHUKOM, KOTJ[a CTEHKU
CBall BBINOJHSIOT pOJIb HMHBEHTApHBIX O0OCATHBIX TpyO, ClEeayeT Y4YUTHIBaTh TpeOOBaHUSA,
OTHOCSIIUECS K YCTPOHCTBY OypoHaOuBHbIX cBail Tuna BCU (15.3.2 - 15.3.4).

15.2.29 Ilpwu ycTpoiicTBe Oyp0o3aBUHYMBAEMBIX CBall C TITyXUM HaKOHECUHUKOM O€3 apMUPOBaHUS
OeTOHHPOBAaHUE MOJIOCTEH CBal ClIeAyeT MPOU3BOAUTE CBOOOTHBIM cOpackiBaHHEM OETOHHON cMecH
C ocaJmkoi KoHyca 5 - 7 cM. YIUIOTHEHHE OCTOHA TIYOMHHBIM 3JIEKTPOBHOPATOPOM IPOU3BOMIST
TOJIKO B TOJIOBHOM YacTH CTBOJIA.

15.2.30 TIlpm ycTpoiicTBe OypO3aBUHUMBAIOIIUXCS CBalk C TIIYXHM HAKOHEYHHUKOM C
apMHUpoBaHHEM OETOHHPOBAHME TOJOCTEH CBail B MpejeNiaX BHICOThI YCTAHOBKHU apMaTyphl ClIeyeT
MIPOM3BOIUTH METOJIOM BEPTUKAIIbHO Tiepemenarornieiics Tpyosr (BIIT).

15.3 CBAH, U3TOTABJIUBAEMBIE HA CTPOUTEJIBHOM IJIOIIAJIKE

15.3.1 U3 cBaif, W3roTaBIMBAaeMbIX Ha CTPOUTENbHOW Iiomanke (6.4 - 6.7), Haubosbiee
pUMEHEHHE Haxo1T OypoHAaOMBHBIE, B TOM YHCIe OypoceKymuecs 1 OypOUHBEKIIMOHHBIE, CBaH.

ByponabuBHble cBan

15.3.2 BbyponabuBHble cBau NO CHOCOOY H3TOTOBJICHHUS IOAPA3ACIAIOT B COOTBETCTBHU C
Ttabmunei [.2 npunoxenus .

B CBSI3HBIX MAJIOBI@XHBIX TPYHTAaX, KOT'JIa MOKHO OCYIIECTBIISITh OypeHue 0e3 KperuIeHus: CTEHOK
CKB&)XHH, CBall YCTPauBaIOT 0€3 UCIOJIb30BaHUsI 00CaTHBIX TPYO.

B BO#OHACHIIIEHHBIX TPYHTaX MPOXOAKY CKBaKWH JIi YCTPOMCTBA CBail MPOBOAAT WIIH TIOA
3alIUTON 00CAaTHBIX TPYO, WIIHM MO 3aIIUTON TIMHHCTOTO WMJIH TOJIMMEPHOTO OYpOBOTO pacTBOpa,



KOTOpBIE CO3al0T N30BITOYHOE JIaBJICHUE B CKBAXKUHE, MIPETIATCTBYS Pa3pyLICHHIO €€ CTEHOK.

15.3.3 PaboThI o ycTpoicTBY OypoHAaOMBHBIX U Oypocekymuxcs cBai Tunia bCU ocyiecTBisiroT
CTaHKaMH BpalaTeJIbHOTIO U yAapHO-KaHATHOTO OypeHus. [Ipu 3ToM pekoMeHayeTCs UCIOIb30BaTh
yctanoBky CII-45 wim 3apyoexxnasie yctaHOBKH «beHoTO», «Kacarpanae» u «bayepy.

15.3.4 Ilpumensiemble npu ycTpoiictBe cBail Tuna bCH nnBeHTapHbIe 00CaHBIE TPYObI TOJIKHBI
COCTOSITh M3 OTHENbHBIX CEKIIMM, MpUYeM CTBHIKM HI)KE YPOBHS MOJ3EMHBIX BOJ JOJIKHBI OBITH
TePMETUYHBIMH.

15.3.5 Tlpu nmpumenenun OypoHaOuBHBIX cBaii Tuma BCBo, ycTpamBaempIx ¢ ymmpeHueM u
3aKpeIUIEHUeM CTEHOK HEW3BJIEKAaeMBbIMH OO0CaTHBIMH TpyOaMu, PEKOMEHIYeTCsl HCIOJIb30BaTh
YCTaHOBKH BpaIlaTeIbHOTO U yaapHo-kaHaTHOro 0yperust bC 1-M, YKC uinu YPB-3AM.

15.3.6 Ilpu nmpumenennu 6ypoHaOUBHBIX U Oypocekymuxcs cBait Tuna bCC, ycrpanBaembix 6e3
3aKpEeIICHUS] CTEHOK CKBAXKHH, PEKOMEHAYETCS] MCTIOIb30BaTh YCTAHOBKU BpalaTeIbHOTO OypeHus
CO-2 u CO-1200.

15.3.7 Bypenue CKBaXHMH C NpPUMEHEHHEM OOCAJHBIX TPYO TOJDKHO OCYIIECTBISATHCS Oe€3
oTepexaroIero 3ados.

[Ipu OypeHun B OOBOJHEHHBIX MECKaX C MPOCIOWKAMM IUIBIBYHA, 3alOJHSIONIET0 IOJOCTh
o0caiHOM TPYOBI, CIIEyeT OCYIIECTBIATh 101a4y B Hee BOJIbI IS OIEPKaHUS PACIETHOTO YPOBHS
MO/I3EMHBIX BOJ M30BITOUYHBIM HAIIOPOM HE MeHee 4 M.

B mpouecce OypeHust CKBaXMH TIOJ] CBaW CIEAyeT OTMEuYaTh MpoBaibl MHCTpyMeHTa. [lpu
(bUKCUPOBaHUH MPOBaJIa HEOOXOAUMO OCTAaHOBUTH PaOOTHI U COOOITUTH aBTOPCKOMY HAJI30DY.

15.3.8 BBIOypeHHBI TpPYyHT JOJDKEH TPY3UThCS HEMOCPEICTBEHHO B AaBTOTPAHCIOPT WU
MeperpyKaTbcsi aBTOMOTPY3YUKOM B aBTOTPAHCIOPT M BBIBOSUTHCS 3a MPEIENbl CTPOUTEIHHOM
TUTOIIAJIKH.

15.3.9 Tlocne 3aBepiieHHs MPOXOJIKH CKBOXHHBI TPOU3BOMIT 3aUMCTKy 3a00s1 OT MUIama
MEXaHHYECKUM CIOCOOOM, a MPHU ONUPAHUU CBAl Ha CKaJbHbIE IPYHTHI 3a4MCTKA 32005 MOXET
BBITIOJTHATHCS TONOJHUTENBHO TUAPABIUYECKIM CIIOCOOOM.

B cyxux CKBaXXMHAaxX pa3pbIXJCHHBIA TPYHT MOXET ObITh YIUIOTHEH TpambOoBaHueM. B
BOJIOHACBILIIEHHBIX TPYHTax JAOMYyCKaeTcs MPOBOJUTH TaKOe YIUIOTHEHHE MyTeM cOpachIBaHUS
TpaMOOBKH (Maccoii He MEHee 5 T IpU IuameTpe CKBaXXHHbI 1 M 1 6oJiee ¥ Maccoii 3 T mpu 1uamerpe
ckBakuHbI MeHee 1 M). TpamOoBaHue rpyHTa B CKBaKMHE HEOOXOIMMO MPOU3BOIUTH O 3HAYECHUS
0TKa3a, He MPEBBIIIAIONIET0 2 CM 3a IOCIIEAHNE TISTh YIapoB.

3areM J0JKHA OBITh OCYILIECTBIIEHA NMPOBEPKA COOTBETCTBUS (PaKTUUECKOM TTTyOHMHBI CKBAYKUHBI
MPOEKTHON M HAIMYHSI TPYHTOB, IPEIYCMOTPEHHBIX B POEKTE MO/ HUYKHUM KOHIIOM CBaH.

15.3.10 Tlpu OypeHun CKBaXMHBI O] 3aIIUTON TIMHUCTOTO PAaCTBOPA €ro YPOBEHBb B Mpoliecce
OypeHusi, OYMCTKA U OETOHMPOBAHUS CKBAXUHBI TOJHDKEH OBITH BBIIIE YPOBHS MOJ3EMHBIX BOJ HE
MmeHee yeMm Ha 0,5 M.

[Ipu nmpumeHeHun OypOBOTO MOJKMMEPHOTO PACTBOpa €ro ypOBEHb B CKBAXHMHE B IpOILIECCE ee
OypeHHUsl, OUYMCTKH M OETOHHUPOBAHUS JOJHKEH OBbITh BBILIE YPOBHS MOJ3EMHBIX BOJ Ha BEIHUYUHY,
paBuyto 10 % niauHBI cBan, HO He MeHee 4eM Ha 2 M. [Ipu 3ToMm o0casika CKBa)KMHBI HE UCKITIOYAET
TpeOoBaHUsI HEOOXOAMMOCTH MOAEPKUBATh YPOBEHb PACTBOpA HAJl yPOBHEM MOA3EMHBIX BO/I.

15.3.11 CocraB TAMHHMCTOTO pacTBOpa HazHa4yaeT J1abopaTropus B 3aBHCHUMOCTH OT COCTaBa
MPOXOIUMBIX TpyHTOB. Coziep:kaHue Mecka B INIMHUCTOM pacTBOpE He JA0KHO ObITh O6onee 10 %. B
nporecce OypeHHs HaJUIEKHUT MPOU3BOIUTH NEPHUOJUYECKYIO MPOBEPKY OCHOBHBIX IOKa3aTese
TJIMHUCTOTO PacTBOpA: BA3KOCTHU, TUIOTHOCTH M COACPIKAHUSI TTECKa.

CocTaB MOJMMEPHBIX PACTBOPOB, M3TOTABIMBAEMBIX C HCIOJIB30BAHUEM CEPTH(PUIMPOBAHHBIX
3arycTuTeNed Ha OCHOBE MOJHaKpuiaMuia, TMOAOUPAIOT CTPOUTENbHbIE J1TA0OpaTOpUH C
00s13aTeTLHBIM COOJTIOJICHUEM YCIIOBHS 00ECTIeUeHHs BI3KOCTH pacTBopa B npeaenax 35 - 80 ¢/ o
BHUCKO3UMETpy Mapina (MeHblllee 3Hau€HUE BS3KOCTH COOTBETCTBYET TIJIMHUCTBIM TPYHTaM, a
OoJbIIee - meckam).

15.3.12 WM306wiTouHOE naBieHWE (HAMOpP) BOMBI JOIMYCKAETCS HCIOIL30BATh ISl KPEIJICHUS
MOBEPXHOCTU CKBAXXUH NPU OYpPEHHWH B TJIMHUCTBIX BOJOHACHIILIEHHBIX TPYHTAaX MPU YCIOBHH
pacmoIoKeHusI CKBaXUH He Osrke 40 M OT CYIIECTBYIONIUX 3JaHUN U COOPYKEHUH.



N30bITOuHOE AaBiieHue (HAMOpP) Ul KPETJICHUS CTEHOK CKBKHUH KaK B TTUHHUCTHIX, TaK U B
MEeCYaHbIX BOJIOHACHIIICHHBIX TPYHTAX JIOMYCKAETCs UCIOIb30BaTh IPU OYPEHUH UX C IPUMEHEHHEM
MOJTUMEPHBIX OYPOBBIX PACTBOPOB MPH PACIONOKEHUH CKBRKUH HE OJIMKE 5 M OT CYIIECTBYIOIIUX
3aHUN U COOPYXEHHH, MPU ATOM BEPXHSIS YaCTh CKBOXHUH JIOJDKHA MMETh KOHJIYKTOP-00CAaAKy
JUIMHOM He MeHee 2,5 M.

15.3.13 3a60ii ckBaXuH MpH OYPEHUHU JOJKEH JTOBOAUTHCS 0 MTPOCKTHBIX OTMETOK. Ecin Henb3s
MIPEOI0JIETh MPENATCTBUS, BCTPETUBILUECS B IpoIiecce OypeHus BhIIIE IPOSKTHON OTMETKH ee 320041,
pelieHre 0 BO3MOKHOCTH HCIIOJBb30BaHUS CKBaXXUH Ui YCTpOMCTBa cBail JOMKHA MNPUHSATH
MIPOEKTHAS OpraHU3aIHs.

15.3.14 Tlo oxkoHuaHMM OYypeHHUs CJIEIYyeT MPOBEPUTH COOTBETCTBHE MPOCKTY (PaKTUUECKHUX
pa3MepoB CKBaKWH, OTMETKH UX YCThsI, 320051 U pACTIONIOKEHUS KaXKI0M CKBOKUHBI B TUIAHE, a TAKXKE
YCTaHOBUTbH COOTBETCTBHE I'PYHTA OCHOBAHUS JaHHBIM HH)KEHEPHO-TE0JIOTMYECKUX U3bICKaHUH (ITpH
HEO0XOAMMOCTH C MPUBJICUCHUEM T'€0JIOTa).

[Ipu GeTOHHMpPOBaHMU HACYXO Mepe]] YCTAaHOBKOW apMaTypHOTO Kapkaca U MOCJE €ro yCTaHOBKU
JIOJKHO OBITH TPOU3BEACHO OCBUICTEILCTBOBAHNE CKBAXKMHBI HA HATMYHE PHIXJIOro TpyHTa B 3a00¢€,
OCBITIEH, BHIBAJIOB, BOJIBI U LITAMA.

15.3.15 BypeHue CKBaXMH PsIOM C paHEe W3TOTOBJICHHBIMH CBAasMU JIOIYCKAeTCs JHUIIb I10
MIPOLIECTBUH HE MeHee 48 4 mociie OKOHYaHUs 0€TOHUPOBAaHUS MocaeHUX. JlomyckaeTcsi COKpalaTh
yKa3aHHBIH CPOK MPH UCIOIB30BAHUU CIIEHUAIBHBIX OETOHOB C YCKOPEHHBIM BpEMEHEM TBEPACHHS.

15.3.16 ApmupoBaHuEe CBail cleayeT MPOW3BOIUTH 3apaHEe M3TOTOBJICHHBIMH KapKacaMu,
YCTaHABIIMBAEMBIMH B CKBAXHHY Iepel OeTOHMpOBaHHEM. B IesX mpeaoTBpalleHus MoJbeMa H
CMeIlleHUsl B IUJJaHE apMaTypHOIO KapKaca YyKJaJbIBaeMoil OETOHHOI cMechi0 M B Ipoliecce
U3BJICUEHUS] OETOHOIMTHON MM 00cagHON TPYOBI, a TaKKe BO BCEX CIIydasX apMHpPOBAHUS HE Ha
MOJIHYIO MNTYOMHY CKBaKHHBI €M0 HEOOXOAMMO 3aKPENUTh B IPOCKTHOM IMOJIOKEHUH. Pexomenayercs
3aKpeIuieHHue KapKaca MPOU3BOAUTH C MOMOIIBIO TPYOBI-KOHIYKTOpa JJUHONW HEe MeHee 1 M ¢
HapyXHBbIM JHAaMETPOM, PaBHBIM JMAaMETPy CKBaXKMHBI, YTO OJHOBPEMEHHO NPEIOTBpaIlacT
OOpYIIIEHHE YCThSI CKBAKUHBI.

B nensx mpenoTBpallieHusi moabeMa apMaTypHOTO Kapkaca B IMpoliecce OSTOHHPOBAaHUS CBau
metoaoM BIIT Heo6xoauMo mperycMOTpETh JOMOTHUTENBHOE er0 KPEeTIeHHE.

15.3.17 beronupoBaHue CBaii pa3pemaeTcs TOIbKO IMOCIE OCBUIACTEIILCTBOBAHUS H OPOPMIICHUS
aKTOB Ha CKPBIThIE Pa0OTHI 10 OYPEHUIO U ApMHUPOBAHUIO.

15.3.18 B 00BOgHEHHBIX TMECKaX W B JIPYrHX HEYCTOMYMBBIX TpyHTaX OETOHHWpOBaHUE CBai
JOJDKHO TIPOU3BOMTHCS HE MO3/IHEE 8 4 mocje OKOHUaHHs OypeHHsl, a B yCTOWYHMBBIX TPYHTAX - HE
noznHee 24 4. Ilpum HEBO3MOXXHOCTH OETOHHMPOBAHUS B YKa3aHHBIE CPOKH OypeHHE CKBaKHH
HAYMHATH HE CJIEYET, a Y’KE HAYaThIX - MPEKPATUTh, HE JOBOJ MX 3200 Ha 1 - 2 M 10 MPOEKTHOTO
YpOBHS U He pa30ypuBasi yIIUpEeHHUs.

beroHnpoBaHue CKBaXKUH, MPOOYPEHHBIX IOJ 3aIIUTOW OYpOBOrO MOJUMEPHOIO pPACTBOpA,
JOJKHO HAYMHATHCS HE T03/IHEE 5 4 1M0ociie OKOHYATeNIbHOM 3aUMCTKU X 32005 MPU YCIOBUH, YTO J0
ATOM 3aUMCTKM OblIa JOCTHUTHYTAa CTAOMIM3aIMsl pacTBOpa, COOTBETCTBYIOIIAs H3MEHEHUIO
coJepkaHus Tecka B HeM He 6osee uem Ha 1 % 3a 30 muH.

15.3.19 beronHas cmech B CKBaXHHY JOJDKHA yKiagbiBaThest crnocobom BIIT. s
OCTOHMPOBAHUS JTOJDKECH MTPUMEHATHCS IPUEMHBIA OYHKEP ¢ OETOHOJIUTHOM TpyOoii muameTrpom 250
- 325 mM. O6bem OyHKepa JOJDKeH ObIThb HE MEHee BHYTPEHHEro o0bema OETOHOIUTHOM TpPYyOBI.
CTBIKH CEKIMi OETOHOIUTHOM TPYOBI JOJIKHBI OBITh TepMeTUUHBIMU. [Ipy HaMUMM (Mepes HadyaaoM
OeTOHMPOBaHUS) BOJABI B CKBaXHHE cioeM Oonee 20 cM OeTOHONUTHAs TpyOa MOJDKHA OBITH
o0opyaoBaHa 0OpaTHBIM KJIallaHOM.

15.3.20 Paccrosinue Mexny 3a00eM CKBaXHHBI U HUKHUM TOPLOM OETOHOJIUTHON TpYObI mpu
Havyaje OETOHWpOBaHUSA HE NODKHO mpeBblmaTh 30 cMm. B mporecce GeTOHUpOBaHHS CiEayeT
OCYILLIECTBIIATH MOBEM OETOHONUTHON TpyObl. [Ipu 3TOM HIKHUI TOpel A0JKeH ObITh TOCTOSHHO
3arayOJieH o1 ypOBEHbh OCTOHHOM CMECH He MeHee YeM Ha | M.

B mponecce 6eronnpoBaHusi OETOHONMUTHAsE TpyOa Ha BCIO BBICOTY JOJKHA OBITH MOCTOSIHHO
3arojiHeHa OeTOHHOW cmechio. [lepephiBbI B TMOjave OTIAEIBHBIX MOPIUKA OETOHHOM CMECH He



JOJKHBI TIPEBBIIIATH CPOKA CXBATHIBaHMS, YCTAaHOBIEHHOTO Jla0OpaTopHell Mpu JaHHON Mapke
[IEMEHTa U TeMIEpaType OKPYKaroIlel Cpeibl.

15.3.21 IIpu GeToOHMPOBAaHUH CBail B 3UMHHX YCJIOBHUAX OETOHHYIO CMEChH CJeIyeT IMO0JaBaTh B
OyHKep MOAOTPETOM 10 TeMIepaTyphl, TapaHTUPYIOIIEH TeMIepaTypy 6€TOHa B CKBaKHHE B MOMEHT
ykiaaku He MeHee 5 °C.

[Ipu Temmepatype Bozmyxa munyc 20 °C u HmKe ciemayeT o0orpeBaTh NMPUEMHBIN OYHKEp H
BEPXHIOI0 YacTh OCTOHOJIMTHOW TPyObl TpPU MOMOIIM BJIEKTPOHArpeBaTeleld WM YCTpauBaThb
00BEMITIOIINH TETLISIK.

15.3.22 TTomauy GETOHHOM CMECH B CKBa)XMHY OCYILECTBISIOT O MOMEHTA BbIX0J1a YHCTOM (0e3
nuiaMa) OETOHHOW CMeCH Ha IOBEPXHOCTh M 3aKaHYMBAIOT YyAaJCHHEM 3arps3HEHHOIO CJos
6eronHoii cmecH. [Tocre 3Toro npu HaTU4IUKU 00CaTHON TPYOBI 3BIICKAIOT MOCIICTHIO €€ CEKIIHIO U
(hOpPMHUPYIOT OTOJIOBOK CBaH.

15.3.23 CBau ¢ HeusBiekaeMoi 00cagHON TpyOOl MPUMEHSIOT, KOT/1a OTCYTCTBYET BO3MOXKHOCTh
KaueCTBEHHOTO M3TOTOBJICHUS CBail ¢ W3BJIeKaeMoW o0Ooioukoi. Takue yclIOBHsI CO3/Mal0T Ha
OTIOJI3HEBBIX yYACTKaX M Ha IJIOMIAAKAX, CIIOKCHHBIX BOJOHACHIIIEHHBIMHA TNIMHUCTBIMHA TPYHTAMHU
TeKy4el KOHCUCTEHIIUHU C IIPOCIOWKaMU MECKOB U CyTeceH, Iie o1 HalOPOM MOJ3€MHBIX BOJI CTBOJI
CBaM Ha OTAEJTBHBIX YU4aCTKaX MOXET OBITh pa3pylleH BO BpeMs TBEpACHHsI OETOHHON CMECH.

15.3.24 Tlepen HavasioM W B TIpoliecce OCTOHMPOBAHUS CIEAYET OMPENENsATh IOKa3aTellb
MOJIBUKHOCTH OeTOHHOM cMmecu 1o 15.3.26. [Tpu HecoOTBeTCTBUU NMOJBMKHOCTH OETOHHAS CMECh K
YKJIQJIKe He JoImycKaeTcs. Takke mMpOru3BOAUTCS TOCTOSIHHBIN 0TOOp 0€TOHHBIX 00pa31oB mo 15.3.28.

15.3.25 BbypoHaOuBHBIE CBau JOJDKHBI BBIMOJHATHCS W3 OeTOHa Kiacca He Hmwxke B15 mo
MMPOYHOCTH Ha CaTue (Ha TUIOTHBIX 3aIlOJIHUTENSAX) M MapKd 1Mo BojoHempoHuiaemoctu WG6.
beronnas cmech nomkHa yaoBieTrBopsATh TpeboBanusM ['OCT 7473 u nmpuroToBisATHCS Ha IeOHE
bpakuum 5 - 30 M.

15.3.26 YnoGoyknansiBaeMOCTh OETOHHOW CMecCH, OmpejaessieMas MO OCaJKe CTaHAAPTHOTO
konyca o ['OCT 10181, momkHa COCTaBISATH K MOMEHTY €€ YKJIaaku He MeHee 18 cm (mapka [14).
CwMmech 10mKHA OBITH OTHOPOTHON M HE paccliauBaThCs MPU MEPEBO3KE M YKIAIKE.

Y no6oyknaaplBaeMOCTh OCTOHHOW CMECH ONpPENEsIOT Ha MECT€ M 3alUCBhIBAlOT B 0OCOOYIO
BEZOMOCTh pabouero sxkypHasia. OcTalbHBIE IMOKa3aTeNHd OTPAXKAIOT B JOKYMEHTE O KayecTBe
6eronHoit cmecu o FOCT 7473.

15.3.27 [ns m3rotoBineHus OypoHAaOWMBHBIX CBail JOJDKHBI MPUMEHSATHCS LEMEHTHI CO CPOKOM
cxBaThiBaHUsI HEe MeHee 2 4. [ToaBMKHOCTH OETOHHON CMECH ClIeyeT OOECIEYHTh MOI00pOM €€
COCTaBa U BBEJACHUEM B CMECh MIOBEPXHOCTHO-AKTUBHBIX TUIACTH(GULIUPYIOMINX T00ABOK.

15.3.28 IIpounocts 6eToHa OypoHabuBHBIX cBait onpenenstor mo [OCT 18105 ¢ o6s3aTenbHBIM
M3TOTOBJIEHHEM KOHTPOJIBHBIX 00pa3IoB U 00ECIeYeHNEM UX TBEPICHUS B YCIOBHX, aHAJOTMYHBIX
TBEpJIeHUIO cBail. O0BEM KOHTPOIMPYEMOM MapTUU Ha3HAYAIOT B 3aBUCHMOCTH OT 00beMa OETOHa,
YJIOKEHHOTO 32 1 cyT.

15.3.29 VYcrpoiicTBo ymupeHuil y HUKHET0 KOHIAa OypOHAOUBHBIX CBall IPOU3BOASAT C IIOMOIIBIO
CTELUANBHBIX YIIUPUTEICH MEXaHUYECKUM CIIOCOOOM HIIH C TIOMOIIBIO KaMy(JIETHBIX B3PHIBOB.

15.3.30 Jlns oOpaszoBanus Kamy(aeTHOTO ymupeHus cBam maccy C, KT, 3apsja B3pbIBUATOTO
BEIIIECTBA ONPEICISIOT 10 popmyIie

C = k.D3, (15.7)

riie Kn - K09 QUIMEHT CONPOTHBIEH s TPYHTA B3PIBY, KI/M°, IPMHUMAEMBIH IS TYTOMIACTHIHBIX
TJIMHUCTBIX TPYHTOB paBHBIM 1,2, 11t momyTBepabix - 1,4;
D - nmamerp kamy(IeTHOTO yUITUPEHHUS, M.
B mpomecce mpomsBomcTBa paboT Macca 3apsAna AODKHA YTOYHATHCS JUIS  TTOJyYSHUS
KaMy(JIEeTHOTO YIIMPEHHs MPOEKTHBIX pa3MepoB. JuameTp oOpa3zoBaBIIerocss KamygJeTHOro
ymmpenns D criienyet mpoBepsTh 1o hopmyie

D=13V, (15.8)

rae V - 06beM GeTOHHOI cMecH, BbIIe/Iel 13 HOI0CTH 060I0YKH B KaMy(IeTHOE YIIUpEeHue, M>,



OTIpeNieNIsIeMbIi IO Pa3HOCTH OTMETOK IMMOBEPXHOCTH OETOHA, YI0KEHHOTO B 000JIOUKY JI0 U
110CJI€ B3pHhIBA.

ByponnbeknuoHHbIe cBan

15.3.31 I[Ipoxoaky CKBaXWH Jisi OypOMHBEKIIMOHHBIX CBail BBITIOJHSIOT BpallaTeIbHBIM
OypeHHeM UIHEKOBBIM OypoM HJIM IMIApOIIEYHBIMHU JojoTamu. Ilpu mpoxoake HeyCTONUMBBIX
0OBOJTHEHHBIX TPYHTOB OypeHHE CKBa)XUH BEACTCS I0J 3aIIMTONW TIWHUCTOTO (OEHTOHUTOBOTO)
pacTBOpa WU MO/ 3alUTOI 00caaHbIX TPYO.

[To oxoHYaHUM HIAPOIIEYHOr0 OypeHHUs cleAyeT MPOU3BECTH MPOMBIBKY CKBaKHHBI OT LLIaMa
yepe3 OypoBO#i CTaB CBEXXHUM TTTHHUCTHIM PACTBOPOM B TeUCHHE 3 - 5 MUH.

15.3.32 IInoTtHOCTh TAWMHUCTOTO (OEHTOHHUTOBOTO) pPacTBOpa PEKOMEHIYETCS NMPUHUMATHh B
muanasone 1,05 - 1,15 r/cM®, yTounss ee 1 KOHKPETHBIX IPYHTOBBIX YCIOBHil B TaGOPATOPHH.

15.3.33 OTkiOHEHHE OT 3aIaHHOTO yrila OypeHHs: HE JTOJDKHO MpeBbIMaTh £2°. OTKIOHEHHS 10
JUTMHE CBail HEe TOJDKHBI PEBBIIATh 30 ¢CM MPOEKTHBIX JUIHH.

15.3.34 VYcraHoBka apMaTypHOTO Kapkaca, KaK TMpaBWIO, JODKHA MPEIIIEeCTBOBAThH
MHBEKIIMOHHBIM paboTaM, HO TP COOTBETCTBYIOIEM OOOCHOBAaHMHM apMaTypHBIA Kapkac
paspeliaercsi yCTaHaBIMBaTh B CKBaXHHY, YXKe 3alOJHEHHYIO WHBEKLIMOHHBIM pacTBOpoM. B
MOCJIeTHEM Cllydae BpeMsi COOPKM M MOHTa)Ka apMaTypHOTO KapKaca JIOJDKHO O0eCIeYHMBaTh €ro
YCTAaHOBKY B IIPOEKTHOE IOJIOXKEHHWE J0 Hayala CXBaTblBaHUS HWHBEKIIMOHHOTO pacTBopa H
COCTaBJIATH He Oonee 1 4.

15.3.35 YcraHOBKY apMaTypHOTo Kapkaca OypOMHBEKIIMOHHOW CBaW B CKBOXKHHY JTOTYCKAETCS
MPOU3BOIUTH OTACTBHBIMH CeKIMAMU. CTBIKOBKAa apMaTypHBIX CTEpXKHEW CeKUUH JOoIDKHA
OCYIIECTBISATHCS PYYHOU TyTOBOM CBApPKOM.

ApMaTypHBI KapKac JOJDKEH HMETh (DUKCHUPYIOIIME 3JEMEHTHl Ui LIEHTPUPOBAHHS €ro B
CKBOXMHE M oOecriedeHus: TpeOyeMol TONIIMHBI 3amMTHOrO ciosi. CeKluu Kapkaca Iepej
YCTaHOBKOM CIIEAYET OUUCTHUTH OT CIIy4aifHO HAJIMMIIEro Ha HETrO rPyHTA.

15.3.36 CkBaxxuHbl OypOMHBEKIIMOHHBIX CBAl JOJKHBI 3aMOJTHITHCS HHBEKIIMOHHBIM PAaCTBOPOM
- MEJIKO3EpHUCTON OETOHHOM CMeChIO (IIEeMEHTHO-TIECYaHbIM PacTBOPOM). IHbEKIIMOHHBINA PacTBOp
JOJKeH OBITh OJHOPOAHBIM M HE pacciauBaThCsl TMpPU HUHBEKIMH, MapKa pacTBopa IO
ynoboyknaneiBaemoctu, ompeaensemas no ['OCT 7473, momxna ObiTh 114 (18 - 20 cMm mo
CTaHJIapTHOMY KOHYCY). [IpM HOpManbHBIX YCIOBHUSX CO3PEBaHHS MPOYHOCTh MPU HCIBITAHUU
KYOHMKOB CO CTOPOHOH 7 ¢cM noipkHA ObITh He MeHee 15 MIla B 7-nueBHOM Bo3pacte u 30 Mlla - B
28-1HEBHOM.

15.3.37 IlpuroToBnsiTh WHBEKIMOHHBI pacTBOp CIEAyeT Ha CTPOUTEIbHOM IJIOLIAIKe
HEMOCPEACTBEHHO Tepe]] €ro HarHeTaHWEeM B CKBaKWHY. JlJIs MPHUTOTOBIEHUS pacTBOpa CIEIyET
UCTOJb30BAaTh CKOPOCTHBIE CMECHUTENM C 4YacToToi BpameHus He wMenee 200 o0/MuH.
[IpoaomKUTENEHOCTD MEPEMELINBAHUS COCTABIISIONINX pacTBOpa J0JkHa ObITh He MeHee 60 c.

15.3.38 MHbEeKIMOHHBII pacTBOp CIEAYEeT pacxoJoBaTh HE MO3/HEE JIByX YacOB IOCJE €ro
u3rotosieHus. OOuH pa3 B CyTKH JOJKHBI OTOMpaTbcs 00pas3libl HHBEKIMOHHOTO PacTBOpa IUis
KOHTPOJISL €r0 MPOYHOCTH TOcie 28-THEBHOTO TBEPIEHHS B YCIOBUSAX, aHAIOTUYHBIX YCIOBHSIM
M3TrOTOBJIEHUS OYPOUHBEKIIMOHHBIX CBaMl.

15.3.39 3anonHeHue CKBaXMHBI MHBEKIIMOHHBIM PAcTBOPOM HEOOXOJMMO MPOU3BOAUTH JIMOO
HETIOCPEICTBEHHO uepe3 OypoBOii cTaB, MO0 uepes TpyOy-uHBbEKTOp. B moboM cirydae 3amonHeHue
JOJDKHO TIPOM3BOJIUTHCA OT 320051 CKBaXHHBI CHH3Y BBEPX JO TOJHOTO BBITECHEHHS OypOBOIO
pacTBopa U MOSIBJICHUS B YCThE CKBaXHHBI YHCTOTO MHBEKIIMOHHOTO PacTBOpA.

15.3.40 Becp npouecc MHBEKTUPOBAHUS PACTBOpA JI0 MOJHOTO 3aMOJHEHUS CKBaXHHBI TOJKEH
OCYILIECTBISTHCS MIPU PACIOIOKEHUN HMKHEr0 KOHIA MHBEKIIMOHHOM TPyOBl Ha PAacCTOSHUHU HE
6onee 0,5 M OT 3a00s1 CKBaXHHBI (B HAYAIbHBI MOMEHT WHBEKTUPOBAHUS HUXHHUI KOHEII
MHBEKIMOHHON TPYOBI TOJDKEH pacrojaraThCsi HEMOCPEACTBEHHO Ha 3a00e CKBakMHbI). J(namerp
MHBEKIMOHHBIX TPYO J0IDKeH ObITh HE MeHee 40 MM.

15.3.41 IIpu ycrpoiicTBe OypOMHBEKIIMOHHBIX CBail (KpoMe OypomHBEKIMOHHBIX cBaili PUT)
1ocje 3aroJIHEHHUsSI CKBAXMHBI TBEPJACIOLIMM PACTBOPOM M YCTAaHOBKH apMaTypHOTO Kapkaca B



MIPOEKTHOE TOJIOKEHUE CIIEAYeT NMPOU3BECTH OMPECCOBKY CBaW. J{JIsl OMPECCOBKM B BEepXHEW YacTH
TPyOBI-KOHAYKTOpa HEOOXOAMMO YCTAaHOBHUTH TaMIIOH (OOTIOpAaToOp) C MaHOMETPOM H Yepe3
MHBEKTOP IPOM3BECTU HarHeTaHue pactBopa noj aAasieHueM 0,2 - 0,3 MIla B Teuenue 1 - 3 MuH.

15.3.42 VcrpoiictBo OypouHBEKIIMOHHBIX cBaii PUT mo pa3psaHO-UMITYIBCHOM TEXHOJIOTHUH
MIPOU3BOJIAT HE MEHEE YeM 5 - 7 3JIEKTPUUYECKUMH pa3psiaaMu ¢ marom coorBerctsenHo 200 - 300
MM II0 €€ JUIMHE U He MeHee ueM 15 paspsanamu B 3a00€ CKBaXXMHBI [IPH SHEPTHH KaXA0T0 paszpsaa
30 - 40 xIx.

JIyist 5TOr0 B CKBXMHY IOCJIE€ 3alOJIHEHUSI €€ MEJIKO3EPHUCTONH OCTOHHON CMECBHIO OMYyCKAaIoT
CTeLMANbHBIA pa3psaHUK. B mporecce morpy:keHus pa3psgHuKa Ha €ro 3JIEeKTPOAbl NEPUOINIECKU
MO/Ial0T BBICOKOE HaMpsiKeHHe, OOEeCIeurBalollee BO3HUKHOBEHHUE AJIEKTPUUYECKOTO paspsaa
TpeOyeMoii MOIITHOCTH, YTO BBI3BIBACT YIJIOTHEHHE TPYHTA B CTEHKAX CKBAXXHHBI U B €€ 3a00¢.

15.3.43 Pacxon MHBEKIIMOHHOTO PAacTBOpa Ha OJHY CIPECCOBAHHYIO OYPOMHBEKIIMOHHYIO CBAlO
JOJKeH ObITh He MeHee 1,25 u He Oonee 2,5 o0bema CKBaKUHBIL. [Ip yTeukax HHBEKIIHOHHOTO
pacTBopa U3 CKBaXMHbBI OYPOUHBEKIIMOHHOW CBau (HE MO3BOJISIFOIIMX MOIHATH JaBJICHHUE OMPECCOBKH
710 TIPOEKTHOTO 3HAUEHUsI) CIEeNyeT MPEKPATUTh €ro WHBEKIHMIO NpPHU I0ja4ye pacTBopa B oObeMe,
paBHOM 2,5 00beMa CKBaKHHBI, a 3aTEM BBITIOJIHUTH IIOBTOPHYIO OMPECCOBKY 4epe3 (12 £ 1) u.

Pacxon uHBEKIMOHHOrO pactBopa Ipu ycrpoiictBe cBai PUT nomkeH coOOTBETCTBOBATH
YCTaHOBJICHHOMY B IPOEKTE.

15.4 YCTPOMCTBO CBAMHBIX ®YHJAMEHTOB TP PEKOHCTPYKIINH 3IAHUI
1 COOPYKEHUU

15.4.1 YcrpoiicTBO CBaiflHBIX (YyHAAMEHTOB MPU PEKOHCTPYKIMH JOJDKHO OCYHIECTBISATHCS T10
IIPOEKTY MPOU3BOACTBA PaldOT, BKIIOYAIOIIEMY JIaHHBIE O PACIIOJIOKEHUU B 30HE IPOM3BOJCTBA
paboT CyIIECTBYIOIMX MO3EMHBIX KOMMYHHUKAIIMH, JIEKTpoKadesei, a Takke rpaduk BbIMOTHEHUS
pador.

15.4.2 Pa3buBka oceil HOBBIX CBaHBIX (PYHJaMEHTOB JOJDKHA MPOU3BOAUTECS C 3aKpeIICHHEM
OTHOCHUTEJIBHO 3/1aHUS OCEH BCEX PSIIOB CBaAM.

15.4.3 Ilpu mpous3BOJACTBE Pa0bOT MO YCUJICHHIO OCHOBAHHUU PEKOHCTPYHPYEMBIX 3JaHUN C
IIOMOILBIO CBail MOTYT OBITh HCIOJb30BaHbl BCE CHOCOOBI MOTPYKEHUS M W3TOTOBIEHMS CBail,
yKazaHHble B moapazaenax 15.2 - 15.3. IIpu 3ToM HEOOXOIMMO BEHITIONHSTH BCE TEXHOJIOTUYECKUE
TpeOOBaHUs, U3JI0KEHHBIE B 3TUX MOJpa3/ieiax.

15.4.4 Bribop cnocoba MOrpyXeHHS NpPEIBAPUTEIILHO W3TOTOBICHHBIX CBail (3a0uBKa,
BUOPONOIpyKEeHHUE, BAABIMBAHUE WIM 3aBUHUMBAHHE) OCYIIECTBISIIOT C YYETOM JOMYyCTUMOTO
pacCTOSIHUS MEXAy HOBBIMH M CYHIECTBYIOIIMMH (DyHIAMEHTaMH, KOTOPOE OIpEeNeNsioT B
3aBHCUMOCTH OT BJIMSIHUS Ha MIOCJICTHIE TUHAMHYECKUX BO3ACHCTBUI (CM. TTozipaszen 7.5).

15.4.5 Tlepen nHayamoMm 3a0MBKU CBail MPOM3BOIAT 0OCIEIOBAHWE 3JaHUN U COOPYKEHHIA,
MONAJAIOIIMX B 30HY BIUSHUS IPOU3BOACTBA paboT. B nmpouecce 3a0uBKK IPOU3BOIAT HAOIIOJCHUS
32 TOSBJICHHUEM WM PACKPBHITUEM HMMEIONUXCA TPEIIMH, a TakXke BeAyT HaOroJeHue 3a
aeopManusaMi U 0caKaMH CYLIECTBYIOIINX 3AaHUN U COOPYKEHHI.

15.4.6 /Ing ymeHbIIEHUSI TMHAMHYECKUX BO3ICHCTBHI Ha CYLIECTBYIOIINE 3aHUS M COOPY>KEHUS
OT 3a0UBKU CBail MOT'YT OBITh PETYCMOTPEHBI CIEAYIOIINE MEPBI: YCTPOMCTBO JIMACPHBIX CKBAXXUH
IUIsl TIOTPYKEHUS CBaif; MOTpyKEHUE CBal ¢ MOAMBIBOM; CHHKEHHE BBICOTHI MAJCHUS YAApHON YacTH
MOJIOTa; TOrpYy’KEHHE CBail BUOPOINOIPYKEHHEM, BJABIMBAHHWEM WM 3aBUHYMBAHUEM B3aMEH
3a0MBKHU; YMEHBIICHHE KOJMYECTBA OTHOBPEMEHHO pabOTAIOIMX MOJIOTOB U BUOpOHOrpyskaTeneil u
Ap.

3a0uBKa CBail PsIIOM C )KUIIBIMU 3aHUSMH JIOITYCKAEeTCs TOJIBKO B JHEBHOE BPEMHL.

15.4.7 BpaBnuBaHuEe CBali MOXET MPOM3BOJIUTHCS W3-TIOJ HAPYKHOH CTEHBI 3aHUS IyTEM
YCTPOWCTBA HUIII B CTapOM (pyHIaMEHTE C MOMOIIBIO CHEIIMATbHBIX CBACBIABIMBAIOLINX YCTAHOBOK,
MO3BOJISIOIIMX MPOU3BOANTE HAKIIOHHOE BJIaBIMBAHUE CBAM.

15.4.8 Ilpu ycuiieHUM OCHOBaHUM OypOHAOWBHBIMU CBAsIMH B 3aBUCHMOCTH OT I€pelaBaeMbIX Ha
HUX Harpy30K OHU apMHpPYIOTCS apMaTypHbIMU KapKacaMM Ha BCIO JUIMHY, Ha 4acThb JJIUHBI WIH
TOJILKO B BEPXHEH YacTH AJIS CBSI3U C POCTBEPKOM.



15.4.9 YcrpoiicTBo 6ypoHaOMBHBIX CBail pu OypeHHM CKBAXXHMH B TPYHTAX, HACHIILIEHHBIX BOJIOM,
IIPU PacCTOSTHUU MEXKIY CBasiMH B CBETY MeHee 1,5 M ciefyeT npou3BOAUThH Yepe3 OJHY; OypeHue
CKBA)XMH, PACIHOJOXKEHHBIX CMEXHO C 3a0€TOHHPOBAHHBIMH, IOJDKHO IPOU3BOAMUTHCS TIOCIHE
OKOHYAHUS CXBAaThIBaHUS OETOHHON CMECH B MOCIIEHUX, HO HE paHee 8 U.

15.4.10 Ycunenue ocHoBaHUM M (yHIAMEHTOB OypOWHBEKIIMOHHBIMU CBassMU BKJIIOYAET JBA
JTana: yKpenuTellbHas LIeMEHTAIUs KIaJKU CYyIIeCTBYIOIUX (yHIAMEHTOB U KOHTAaKTa (PyHAaMEHT
- TPYHT; YCTPOICTBO COOCTBEHHO OYPOMHBEKIIMOHHBIX CBA.

[Ipoxonky ckBakuH 17151 OypOMHBEKIIMOHHBIX CBall BHIMOIHSIIOT BpallaTeIbHbIM OypeHUEeM B Telie
¢dbyHIaMeHTa TpeXIapoIIeYHbIMU JIOJIOTaMH, a B TPYHTaX - ITHEKOBBIM OypOM WM HIapOIICUYHBIMU
J0JIOTaMHU.

15.4.11 JIns yKperieHus YCThsl CKBaXUHBI OYpOMHBEKIIMOHHONW CBaW B KIIAQJKE YCHUIMBAEMBIX
(GyH1aMEHTOB YCTaHABIMBAIOT TPYOY-KOHAYKTOP, BHICTYIAIOIIYIO HaJl 3a00€M CKBa)KMHBI HE MEHEe
yeM Ha 300 MM. YCTaHOBKY TPpYObI-KOHAYKTOpA C BHYTPEHHUM TUAMETPOM, PaBHBIM TUAMETPY CBau
Wik OOJIbIINM, MPOU3BOIAT B 3apaHee NMPOOYPEHHYI0 U 3alOJIHEHHYIO IIEMEHTHBIM PacTBOPOM
CKBa)XXMHY.

15.4.12 Pa30ypuBaHue IEMEHTHOTO KaMHS B TPyO€-KOHIYKTOPE CeAyeT HaYnHATh HE paHee YeM
nocje JABYXCYTOYHOH BBICTOMKM TPYOBI-KOHIYKTOpa B CKBaKMHE C (pukcauumeit storo ¢axra B
XKypHaje paboT. bypenue B TpyOe-KOHIYKTOpPE CIEAYeT BECTH C IPOTYBKON CXKATHIM BO3yXoM. [1o
OKOHYAaHUHU pa30ypuBaHUs LIEMEHTHOTO KaMHA B TpYyOe-KOHAYKTOpe Iocienymoiee OypeHue
CKBa)KMH B [TECYAHBIX U IPYTUX HEYCTOWYMBBIX TPYHTaX BEAYT /10 MPOEKTHON OTMETKH MO/ 3aIIUTON
OCHTOHHUTOBOTO PAcTBOpa WJIM TOJBIM ITHEKOM Oe3 BbIeMKHM TpyHTa. JlanmbHeifiee ycTpoHCTBO
OypOMHBEKIIMOHHBIX CBail BEAYT B COOTBETCTBUU C TIojpasaenom 15.3.

15.4.13 Ilpu HEnOCTATOYHOM HECyIIel CIIOCOOHOCTH CYIIECTBYIOIIMX CBAall PEKOHCTPYHPYEMBIX
3IaHUA B COOPYKEHUN MOXKET OBITh 3alPOCKTUPOBAHO YCUJICHHE CTBOJIOB CBAall M Tejla POCTBEpPKa
WJIM TIOJIBOJIKA JOTIOJTHUTENIBHBIX CBaii.

15.4.14 VYcunenue cTBOJA CBail MPU OTCYTCTBHUH B (yHIAMEHTE POCTBEPKAa M MPH BBHICOKOM
POCTBEpKE MPOU3BOIAT C IOMOIIBIO KEIE300€TOHHOM 000MMBI TONIIUHON cTeHOK He MeHee 100 MM
U TUIOWIAJbI0 BEpTUKAIbHOW apMmaTyphl He MeHee | % miomaau cedeHus oOoimMbl. Ob6oimMy
YCTaHABJIMBAIOT Ha BHICOTE CBOOOIHOI YacTy CBaM U 3ariyOIIfioT B TPYHT HE MeHee 4eM Ha 1 M.

YcuneHne BepXHMX KOHIIOB CBall U MECT MX CONPSDKEHHS C POCTBEPKOM BBIMOJHSIOT MyTEM
YCTPOHCTBA KeJIe300€TOHHOM pyOamku 000WMBI, YCTPauBaeMOH MO BCEM POCTBEPKOM C OTPHIBKOM
MEJIKOTO KOTJIOBaHa.

15.4.15 Ycunenue pocTBEpPKOB, HEOOXOAMMOCTb KOTOPOTO BBISBIISETCS MPH Iyp(oBaHUH BOIU3U
UX TpaHed, BBIOMPAIOT B 3aBUCHMOCTH OT XapakTepa BBISBICHHBIX MOBpexAeHUH. Menkue
MOBPEXICHHS JINKBUIUPYIOT ITyTEM 3aTUPKH BJIAYKHBIM [IEMEHTOM M OIITYKAaTYpPUBaHUS B HECKOJIBKO
cioeB. bosee kpynHble MOBPEKICHUS JTUKBUIUPYIOT TOPKPETUPOBAHUEM TI0 METAJUIMUECKOM CeTKe
[IEMEHTHO-TIECYaHbIM pacTBopoM [ 1:3 (4)], comepskanum okoio 15 % BOJbI 110 OTHOIIEHUIO K Macce
L[EMEHTA.

Cepbe3Hble TOBPEXKICHHUSA YCTPAHSIOTCS OypEeHHEM BEPTUKAJIBHBIX WM HAKIOHHBIX CKBaXXHH
nuametrpoM 36 - 75 MM U UX LIEMEHTAIHMel IIEMEHTHBIM PAacTBOPOM, B KOTOPBIM PEKOMEHIYETCS
n00aBIATH MIacTUGUIUpyOIue T00aBKH.

15.4.16 VYcwieHne CymeCTBYIOMIUX POCTBEPKOB, HE WMEIOIIHUX JOCTATOYHOM MPOYHOCTH TIO
pacueTy Ha HOBBIE HAarpy3Kd IpU INOJBEIEHUM JONOJHUTENIBHBIX CBall, MOXKET OCYLIECTBIISITHCS
nyTeM HuX OOETOHMpPOBAHUS MU IYyTEM YCTpPOICTBa HaJ HHUMH >KeJIe300€TOHHBIX pyOallexk,
00paMIISIIOIIMX HAJPOCTBEPKOBHIE KOHCTPYKIIUH TMOABAIBHBIX CTEH, MaHeNeld Wik (pyHIaMEHTHBIX
65okoB. JKene300eToHHbIE PyOAlIKU JTOJKHBI COCUHATHCSA C CYHIECTBYIOIIMMU KOHCTPYKLHUSMU
aHKEPHBIMU CTEp)KHSMH, YCTAaHABIMBAGMbIMHM B WIMypax Ha LEMEHTHOM pactBope. [lmomane
MOTIEPEYHOI0 CEUEHHUs aHKEPHBIX CTEPKHEH OMPENeNaiOT U3 YCIOBUS JOCTaTOUHOCTH BOCHPUSITHUS
VMU JONOJIHUTENIBHBIX HAIPy30K, IEPEAABAEMbIX HA CYIIECTBYIOIINHI POCTBEPK.

15.5 MIPUEMKA U KOHTPOJIb KAYECTBA PABOT IO YCTPOMCTBY CBAMHBIX



OYHIAMEHTOB

15.5.1 Tlpuemka (QyHIaMEHTHBIX KOHCTPYKIIMM W3 CBail TPOU3BOAMTCS 110 pe3yjbTaTaM
MPUEMOYHOTO  KOHTPOJST HAa OCHOBE TIPOSKTHOM ¥  HUCHOJHUTEIHHO-IPOU3BOJICTBEHHOM
JOKYMEHTAI[MH, CTaBUT CBOEH LENbI0 YCTAHOBJIEHHE COOTBETCTBHUS BO3BEACHHBIX KOHCTPYKIIMMA
MPOEKTY U TpeOOBaHHUSIM HOPMATHBHBIX JIOKYMEHTOB U SIBIISIETCS JOKYMEHTHUPOBAHHBIM
CBUJETEIHCTBOM TPUTOJHOCTH MPUHUMAEMbIX (YHIAMEHTOB JJisi BBINOJHEHUS MOCIEAYIOIINX
ATAOB CTPOUTEIHHO-MOHTAKHBIX PAOOT MO BO3BECHUIO 3/IaHUS WIIA COOPYKCHHSI.

15.5.2 KoHTpoJsih ¥ IPHUEMKY CBail M CBAWHBIX POCTBEPKOB OCYIIECTBIISET CIy)KOa TEXHUIECKOTO
HaJ30pa 3aKa3yhMka C y4aCTHEM aBTOPOB IPOEKTa CBAMHBIX (YHIAaMEHTOB M WCIIOJIHHUTEICH,
BBITIOJIHUBIINX PA0OTHI IO COOPYKEHHUIO (DYHIaMEHTOB.

15.5.3 IlpuemKy cBaiiHBIX ()yHOAMEHTOB OCYLIECTBISIOT B J[Ba 3Tama: IMOCJIE MOTPYKEHUS WU
M3TOTOBJICHUS CBail U MOCIE BBIMOJIHEHUS paboT MO YCTPOHCTBY POCTBEPKOB.

15.5.4 3ampematorcs YCTPOHCTBO POCTBEPKOB W BBIBOA C IUIOHIAJAKH OOOpYHOBaHUS IS
MOTPYXKEHUSI W U3TOTOBJIEHMSI CBal 10 ycTpaHeHHsI Je(eKTOB, BBISIBICHHBIX B MpOIECcCe
OCYIIIECTBICHUS aBTOPCKOTO HA/I30pa U MIPUEMKHU CBAITHOTO OIS

3anpeniaercs TakyKe MOHTaX KOHCTPYKIMH 31aHUI U COOPYKEHUM 10 MPUEMKH POCTBEPKOB.

1555 Ilpuemka paboT MO YCTPOMCTBY (QYHAAMEHTHBIX KOHCTPYKIMH W3 CBail JOJKHA
MIPOU3BOJIUTHCS HA OCHOBAHUM:

- MPOEKTOB (DYHTAMEHTOB U3 CBail M MPOEKTOB MPOU3BOJICTBA PadOT;

- TEXHOJIOTUYECKHUX PETIaMEHTOB Ha MPOU3BOJICTBO padoT;

- MacCMmopTOB 3aBOJIOB-M3TOTOBUTENICH Ha MOTPYyKaeMble CBal M COOPHBIC POCTBEPKU, a TaKKe
mebeHs (rpaBuii), apMaTypy M TOBAapHBIM OETOH JUIsi M3rOTaBJIMBAEMBIX HA IUIONIAJIKE CBall M
MOHOJIUTHBIX POCTBEPKOB;

- )KypHaJla y4yeTa BXOJJHOTO0 KOHTPOJISl KaUeCTBa MaTEPUaIOB U KOHCTPYKLIUM;

- o0miero xypHaiua pa0or;

- aKTa Ha C/Iauy-MIPUEMKY KOTJIOBaHA MO/ MOTPYKEHNE UM U3TOTOBJICHUE CBail;

- aKTa Ha reoJIe3MUeCKyI0 Pa30oMBKY ocell 3aHus U QyHIaMEHTOB M 3aKPETUICHHUE CTPOUTEIbHBIX
oceli;

- aKTOB JTAOOPATOPHBIX UCTIIBITAHUN KOHTPOJIBHBIX OETOHHBIX 00Pa3IIOB;

- HCIIOJIHUTENBHBIX CXEM PACIOJIOKEHUS CBall C yKa3aHHEM UX OTKJIOHEHUH B IUIaHe, 1O TI1yOuHe
Y TI0 BEPTHUKAIIH,

- )KypHaJIOB MOTPYKEHUS WJIM U3TOTOBJICHUS CBaif;

- CBOJIHBIX BEIOMOCTEH MOTPYKEHHBIX HIIM M3TOTOBJICHHBIX CBaM:

- JOKYMEHTAI[UH 10 pe3yJibTaTaM ONBITHBIX PadoT, BKIIOYAIONIEH pe3yabTaThl UCIIBITAHHUM cBait
o 'OCT 5686;

- aKTOB OCBHUJIETEIIbCTBOBAHUS apMaTypHBIX KapKacOB W CKBaXXUH Iepea OeTOHHPOBaHHEM
M3rOTaBIIMBAEMbIX Ha TUIOIIAIKE CBAM.

15.5.6 Ilpuemka paboT TO YCTPOMCTBY (YHIAMEHTHBIX KOHCTPYKIIMH W3 CBail JOJDKHA
COIIPOBOXKIATHCS:

- U3y4YCHHEM IMPEAbABICHHON TOKyMEHTAIUN;

- OCBUJICTETTLCTBOBAHUEM CBaii C IPOBEPKOI COOTBETCTBUS BHITIOJHEHHBIX padOT MPOEKTY;

- THCTPYMEHTAJIbHOW MPOBEPKOM MPABUIBHOCTH MOJIOKEHUS CBail;

- KOHTPOJLHBIMU UCIIBITAHUSIMU CBAH, €CITU MX HECYIIasi CTIOCOOHOCTH BBI3BIBAET COMHEHUSI.

15.5.7 B cocTtaB OCHOBHBIX TOKa3aTelield, KOHTPOIUPYEMBIX TPH yCTPOMCTBE (PYyHIaMEHTOB W3
3a0WBHBIX, BUOPOTIOTPYKaeMbIX, BAABIMBAEMbIX U 3aBUHYMBACMBIX CBail, BXOASAT UX TOJOKEHUE B
IJIaHe, OTMETKH T'0JIOB M BEPTUKAJIbHOCTh OCH CBaH.

[IpenenpHBIe OTKIOHEHHS (DAKTHUECKOTO TIOJOXKEHHS CBali B TUIaHE OT MPOCKTHOTO TPH
OJTHOPSIZTHOM PACIIONIOKEHHUH CBaii MoMepek ocu cBaiHoro psaa coctapisiot +0,2d (d - quamerp win
CTOpOHA CEYEHUS CBaif), a BAOJb ocH psna +0,3d; 1 KyCTOB M JIGHT C PaCIIOJIOKSHHUEM B JIBa U TPH
psama +0,2d - mis kpallHUX CBaii momepek ocu cBaiiHOro psaa u +0,3d - mams ocTaabHBIX CBail U
KpaiHUX CBail BJIOJIb OCH CBAHOTO Psijia; JJIs CIUIOIIHOTO cBaiiHOTrO mosist =0,2d it kpaitHuX cBaii
u £0,4d - 115 cpeHuX CBaii.



[IpenenpHble OTKIOHEHUS (PAKTHUECKUX OTMETOK T'OJIOB CBAall OT MPOEKTHBIX NMPH MOHOJIUTHOM
POCTBEpKE WJIM TUIUTE COCTaBIAIOT +3 cM, IMpU cOOPHOM pocTBepke +1 cM, a B 6€3pOoCTBEpKOBOM
¢dbyHIamMeHnTe co cOOPHBIM OTOJIOBKOM +5 CM.

[IpenenbHbIe OTKIOHEHUS OCEU MOTPYKEHHBIX CBAll OT BEPTUKAIN COCTABIISIOT +2 % UX JJIUHBI.

1558 B cocraB mnoka3zareineil, KOHTPOJUPYEMBIX TIpH YCTpPOHCTBe (YHIAMEHTOB U3
OypO3aBHHUYMBAEMBIX CBail CO ChEMHBIM HAKOHEYHUKOM, BXOISAT T€ K€ IMOKa3aTeld, 4TO U IpHU
ycrpoiictBe OypoHabuBHBIX cBaii Tuna BCU. Ilokazarenu u JOMyCTHMbIE OTKJIOHEHHS IJII HUX
JOJDKHBI MpUHUMAThCS 1o 15.5.11.

15.5.9 B cocraB nokasarenei, KOHTPOJIMPYEMBIX IIPU YCTPOHCTBE (PYHIAMEHTOB M3 BUHTOBBIX U
OypO3aBHHUMBAEMbIX CBall C TJIyXUM HAaKOHEYHHKOM, BXOJSIT TE€ K€ IOKa3aTeld, 4To U IpU
yCcTpoicTBe (yHIAMEHTHBIX KOHCTPYKLUMN W3 3a0WMBHBIX, BUOPOIIOTPY)KAEMBIX U BIABJIMBAEMBIX
cBaii. [lokazaTenu u 1OMyCcTUMBIEC OTKJIOHEHHS JJII HUX JOJIKHBI MPUHUMATHCS 1o 15.5.7.

15.5.10 B cocraB mnoxkazareneii, KoHTpoiupyeMbix mpu yctpoiictBe KCII ¢ynmamenros, B
3aBUCHMOCTH OT BH/JIa MCTIOJIb30BaHHBIX B (DyHAaMeHTE cBai (OypOoHAOUBHBIX MM 3a0MBHBIX ) BXOST
MOKa3aTeIl, KOHTPOJIUPYEMbIE MPH YCTPOHCTBE (yHAAMEHTOB M3 OypOHAOMBHBIX CBall NpH HUX
KyCTOBOM pacroioxennu 1mo 15.5.11, a mpu ycTpoiCTBE CIUIONTHOTO CBAWHOTO MOJIS U3 3a0MBHBIX
cBaii mo 15.5.7.

15.5.11 B cocTaB OCHOBHBIX MOKa3aTeNIe, KOHTPOJIUPYEMBIX MPU YCTPOHCTBE HYHIAMEHTOB W3
OypoHAaOMBHBIX, OYpOCEKYIIUXCS U OYpOMHBEKIIMOHHBIX CBaid, BXOIAT UX MOJOXKEHHUE B IUIAHE U
OTMETKH T'OJIOB.

[IpenenpHble OTKIOHEHHS (PAKTUUIECKOTO MOJIOKEHHSI CBAil B TJIaHE OT IPOEKTHOTO MONepeK psaa
cocTaBJAOT =10 cM, a BIOJb psifia IPYU KyCTOBOM PAacHOJIOKEHUH CBal - =15 cM.

[IpenenpHble OTKIIOHEHUS (PAKTUYECKUX OTMETOK I'OJIOB CBail OT MPOEKTHBIX, a TAKXKE Oceil cBaii
OT BEPTHUKAJIM COOTBETCTBYIOT OTKJIOHEHUSIM, YKa3aHHBIM B 15.5.7.

15.5.12 INocne okoH4aHUs OypeHUs CKBAXXUH JUJIsl yCTPOHCTBa OypOHAOMBHBIX, OYpPOCEKYIIMXCS U
OYpOMHBEKLMOHHBIX CBall KOHTPOJMPYIOT INIYOMHY CKBaXMH M KAayeCTBO 3aYUCTKU 32005 MyTeM
MEIJICHHOTO OIlycKaHus B 3a00ii pabodero oprana OypoBOro cranka M 3abopa mpo0 co JHa
CKBaKUHBL. J[omycTUMOE OTKJIOHEHUE TITyOMHBI CKBaXMHBI OT IMPOEKTHOTO 3HAUYEHUs HE JOJIKHO
npeBbiarh +£100 M.

15.5.13 KadecTBO M3rOTOBJICHHSI apMaTypHOT'O KapKaca JOJDKHO YIOBJIETBOPATH TPEOOBAHHSIM
npoekta u [OCT 14098. [locie ycTaHOBKM KapKaca B CKBaXUHY KOHTPOJIMPYIOT €r0 MOJIOXKEHHE 110
riyOuHe CKBaXKUHBI. [lomycTHMbIe OTKIIOHEHHS OT IPOEKTHOTO MOJI0XKEHHS T0JKHBI OBITh HE OoJiee
+50 MMm.

15.5.14 Kontponar mnpodHocTn OeroHa B cBasx ocymiecTBiastor mo 15.3.28 u 15.3.38 ¢
odopmIleHrEeM pe3yabTaTOB UCIIBITaHUN akTaMu B cooTBeTcTBUHM ¢ [OCT 18105.

15.5.15 TIlpu OetoHupoBanuu OypOHAOMBHBIX U Oypocekymmxcs cBaid crmocooom BIIT
KOHTPOJHMPYIOT MapaMeTpsbl, ykazanubie B 15.3.19 u 15.3.20, a npu HHBEKTUPOBAHUH TBEP/ACIOLIETO
pacTBopa IpH yCTPOMCTBE OypOMHBEKIIMOHHBIX CBal - mapaMeTpsl, ykazanuoeie B 15.3.40. B ciayuae
OOHapy>KCHHsI OTKJIOHEHHMH OT YKa3aHHBIX B OSTHX ITYHKTaX TEXHOJOIMYECKHUX MNapaMeTpoB U
OTCYTCTBHSI BBIXOJIa YHCTOTO OeTOHa B KOHIIE OETOHHPOBAHMS CBasl MOJUIEKUT KOHTPOJIHLHOMY
pa30ypuBaHUIO IS OIICHKU KadecTBa ee OeToHa.

15.5.16 ITomumo xouTposs mo 15.5.11 m 15.5.12, mpou3BOAST KOHTPOJIh KadecTBa CTBOJIOB
OypoHaOMBHBIX M OypOCEKYIIMXCS CBald, OCYIIECTBIISIEMBbI HCIBITAHUEM MPOYHOCTH OOpas3IoB
KepHa, BHIOYPEHHBIX MO BEPTUKAIM B Pa3IMYHBIX 30HAX MO BbicoTe uepe3 0,5 m. lng storo mo
YKa3aHUIO aBTOPCKOTO HA/130pa MPOU3BOJIBHO BEIOMPAIOT CBAM U3 pacyeTa O/IHa CBas Ha CTO CBai, HO
He MeHee NByX cBail. OTOop mpoO MPOM3BOIAT B MPUCYTCTBHU aBTOPCKOTO Hanzopa. KoHTpoib
KayecTBa CTBOJIOB OYpOMHBEKIIMOHHBIX CBail OCYIIECTBISIOT IyTEeM OTKONKH TOJNOB y 2 %
BBITIOJTHEHHBIX CBall U OIpeieIeHHs UX TPOYHOCTH Hepa3pylamuM ciocodom. [1pu oGHapyxenun
1e(EeKTOB B HCIIBITHIBAEMOI CBae YMCIIO UCIIBITAHUHN PEKOMEHAYETCS YBETUUUTb.

15.5.17 Tlpu moHTa)xe COOpPHBIX POCTBEPKOB KOHTPOJUPYIOT HX CMEIICHHE OTHOCHUTEIHHO
Pa30MBOYHBIX OCEH M OTKIIOHEHUE B OTMETKAX MMOBEPXHOCTEH.

CMmenieHusi OTHOCUTENBHO Pa3OMBOYHBIX OcCed A1 (PYHAAMEHTOB JKWJIBIX M OOIIECTBEHHBIX




3IaHUH HE TOJDKHBI TpeBbImaTh 10 MM, a 1st yHIaMEHTOB MTPOMBIIITICHHBIX 3AaHU - £20 MM.

OTKJIOHEHUS B OTMETKAX MOBEPXHOCTEN ISl (DYHIaMEHTOB KMJIBIX U OOIIECTBEHHBIX 3/1aHUN HE
JOJKHBI TIPEBBIMIATE +5 MM, a s (YHIaMEHTOB MPOMBIIUICHHBIX 31aHu - =10 MM.

15.5.18 [lomycTUMOCTb HCIIONB30BaHUSI CBal W POCTBEPKOB, MMECIONIMX OTKJIOHEHHS CBEPX
YKa3aHHBIX BBIIIE, YCTAHABIUBAET aBTOP MPOCKTA CBAHBIX (yHIAMEHTOB.

15.5.19 [lpu HaNMuUMK TEXHUYECKOW JOKYMEHTAIIUH, MOJATBEP)KIAIOIICH KaueCTBO M HECYIIYIO
CIIOCOOHOCTH CBaii, COCTABISETCS aKT MPUEMKH CBAHBIX pabOT, B KOTOPOM OTMEUAIOT JOMYIIEHHBIC
B BBINIOJTHEHHOU pab0Te OTKIOHEHUS, MPUHSATHIEC IO HUM PEIIEHUS U CPOKHU BBINOJIHEHUS PEILICHUH.

15.5.20 beroHnpoBaHNe MOHOJIUTHBIX POCTBEPKOB M MOHTaX COOPHBIX POCTBEPKOB pa3peniaeTcs
MPOM3BOJUTH TOJBKO IOCIE MPUEMKH padOT MO YyCTPOMCTBY cBail. [lpm mnpueMke CBafHBIX
POCTBEPKOB, HA KOTOPYIO COCTAaBJISIFOT OTACIBHBIN aKT, HE00X0UMO 00paTUTh 0CO00€ BHUMaHUE Ha
KauyecTBO M TOYHOCTh YCTAHOBKM AaHKEPHBIX OONTOB (IPH CTAIbHBIX KOHCTPYKUUSAX) WIH
CTaKaHOOOPAa3YIOIINX BKIAbINIEH (TP COOPHBIX KeIe300€TOHHBIX KOJIOHHAX ), KOTOPHIE JTOJKHBI
COOTBETCTBOBAThH MPOEKTY.

16 TEOTEXHUYECKHW MOHUTOPUHT

16.1 B mporecce mpou3BoicTBa pabOT MO YCTPOMCTBY CBaHBIX (DYHIaMEHTOB U B HaYaJbHBIN
MEPHOJ] IKCITyaTalliy 3JaHUHd U COOPY)KCHUU B HEOOXOIMMBIX CIydasX CJIEIyeT BBIMOTHSITH
HaTypHbIe HaOJ0IeHUs! (MOHUTOPHUHT) 32 TIOBEIEHUEM KOHCTPYKIIHI COOpPYKEHUHN U UX OCHOBaHHIA.

Kak nmpaBuino, MOHUTOPHHT CIIEAYET OPTaHU30BBIBATH:

- TPH CTPOUTENBCTBE (PEKOHCTPYKIIMH) 3[aHUA M COOPYKEHHUW YHUKAJIbHBIX U | ypoBHA
OTBETCTBEHHOCTH;

- IPU CTPOUTENHCTBE (PEKOHCTPYKLIMH) 3JaHUA M COOPYKEHHH B CIOXKHBIX HHKEHEPHO-
r€0JOTUYECKHUX yCIOBHSIX;

- 7S OKCIUTyaTUPYEMBIX 3/1aHUH U COOPYXKEHHUH, MOMaJaroliMX B 30HY BJIMSHHUS HOBOIO
CTPOUTENHCTBA (PEKOHCTPYKIIMM) B YCIOBHUSX CYIIECTBYIONIEH 3aCTPOVKH, a TaKkKe B JIPYrHX
CIIy4asx, MPeIyCMOTPEHHBIX TEXHUYECKUM 3aJaHUEM.

16.2 llenm MOHMTOpMHra - TPOBEAECHHE HAOMIONEHUII W CBOEBPEMEHHOE BBISBICHUE
HEJOMYCTUMBIX OTKJIOHEHUH B TOBEIEHUU BHOBb CTPOSIIUXCSI MIIK PEKOHCTPYUPYEMBIX COOPYKEHUI
M WX OCHOBAHHWHA OT TPOEKTHBIX JNaHHBIX, pa3paboTKa MEpONPHUATUN MO MNPEAYNPESKICHUIO U
YCTPAHEHUIO BO3MOKHBIX HETAaTHBHBIX IMOCIEACTBHM, o0ecrieueHne COXpaHHOCTH CYIIECTBYIOLIEH
3aCTPOWKH, HAXOJAIICHCS B 30HE BIUSHUS HOBOTO CTPOUTENBCTBA, a TaKKe COXpaHCHHE
OKpY>KaloIle Cpeibl.

16.3 CoctaB, 00beM U METOJBI MOHUTOPUHTA JIOJDKHBI Ha3HAYATHCS B 3aBHCHUMOCTH OT YPOBHS
OTBETCTBEHHOCTH OOBEKTa CTPOUTEIBCTBA, €ro KOHCTPYKTHUBHBIX OCOOEHHOCTEH, cmocoba
YCTPOMCTBa CBaMHBIX (DYHAAMEHTOB, MHKEHEPHO-TEOJIOTUYECKUX U THAPOTEOIOTHIECKUX YCIOBUI
TIJTOIIAIKY, YIaJIEHHOCTH OKPYKAIOIIEH CYIEeCTBYIONIEH 3aCTPOHKH, TPEOOBAHMI SKCILUTyaTaIliy U B
COOTBETCTBHUH C PE3yJIbTaTaMU F'€0TEXHHUYECKOTO MPOrHO3a.

K pa3paboTke M mNpoBeNEeHHIO T'E€OTEXHUYECKOIO0 MOHMUTOPUHIA JIOJKHBI IPUBIIEKATHCA
CHEIHATM3UPOBAHHBIC OPTaHU3AIINH.

16.4 Borrpoc 0 HE0OOXOAMMOCTH OpraHU3aI[Mi MOHUTOPHHTA IOJDKEH pacCMaTPUBATHCS Ha CTAIUN
npoeKTHUpoBaHus. Ha 3Toil cTaguu COCTaBIISAIOT IPOrpaMMy HAOIIOJICHUN U pa3padaThIBalOT CUCTEMY
HaOJI0/IeHNH, KOTOpbIe BKIIIOYAIOT B paznen «CucteMa MOHHUTOPHHTA HA IUIOIIAIKE), BXOIAIIUN B
COCTaB MPOEKTA.

16.5 MOHUTOPHUHT BKJIIOYACT:

- o0cneoBaHKe CYIIECTBYIONUX 3aHUN U COOPYKEHUH, TONAAAI0NINX B 30HY BIMSIHUS HOBOTO
CTPOUTETHCTBA (PEKOHCTPYKITUH );

- MPOBEJICHUE HATYPHBIX HaOmoaeHuH (16.6);

- OLICHKY pPe3yJIbTaTOB HAOIIOEHUI U CpaBHEHHE UX C MPOEKTHBIMU JTaHHBIMH;

- TPOTHO3 Ha OCHOBE pE3YJIbTAaTOB HAONIONEHUI W3MEHEHHS COCTOSHHS CTPOSIIETrOCs
(PEKOHCTPYHPYEMOT0) COOPY>KEHUS MM CYIIECTBYIOIIUX OOBEKTOB B 30HE €r0 BIMSHHMS, a TaKKe
MaccHuBa TPyHTa, BKIIIOYAs MOJ3EMHBIC BOIBL;



- pa3paboTKy B HEOOXOAMMBIX CIy4asX MEPONPHUITHA M0 JUKBHAAIUU HEIOMYCTUMBIX
OTKJIOHEHMI U HETaTUBHBIX MOCIEACTBUN;

- KOHTPOJIb BBITIOJTHEHUS IPUHSTHIX PEIICHUN.

[lo pe3ynbpraTaM MOHUTOpPHHTA MPOEKTHAs OpPraHMU3aIMs MOXET MPOU3BECTH KOPPEKTHPOBKY
MPOEKTHOTO PELICHUS.

16.6 Harypnsie HaOmr01eHNS B OOIIEM ClTydae MOTYT BKJIIOYATh:

a) HaOIIOIEHNS 32 TIOBEICHUEM CaMUX COOPYXEHUH U COCTOSTHUEM MX HECYIIUX KOHCTPYKIUU -
n3MepeHue nedopmaiuii  Coopy)eHui (0Caaku, KpPEHbI, TOPHU3OHTAJIBHBIE CMEIICHUS W Ap.);
(duKcanuo U HaOMIOICHUE 32 PACKPBITUEM TPEIMH; H3MEPEHUE YCHIIMMA B PACTIOPHBIX U aHKEPHBIX
KOHCTPYKLHUAX; H3MEpPEHHE YPOBHA KOJeOaHUU COOPYXEHUH TMpU HAIUYUU JAUHAMUYECKUX
BO3JEHUCTBUH U OP.;

0) HaOmIOIEeHUS 3a HANPsDKCHHBIM COCTOSTHUEM OCHOBaHUS W MacCMBa TpPyHTa W
THJIPOTEONIOTUYECKOM OOCTAaHOBKOW - W3MEpEeHHsl HampsDKeHUd u aedopmanuii B TPYHTOBOM
MaccuBe; HaOJIOJEHUS 3a COCTAaBOM U PEKMMOM IOA3EMHBIX BOJ; HAOIIOJEHUS 3a pPa3BUTHEM
HEOJIarONMPUATHBIX HHKEHEPHO-TEOJIOTHYECKUX TpoIeccoB (Kapct, cyddo3us, OMOI3HU, OCEAaHHE
MOBEPXHOCTU U JIp.); HAOMIOACHUS 32 COCTOSHUEM TEMIEPAaTypHOTO, AJIEKTPUYECKOTO M APYTuX
¢bu3nvecKux mnoe;

B) HaOJIO/ICHUS 32 U3MEHEHHEM OKpY’Kalolllel cpenbl MPH OMACHOCTH 3arpsA3HEHHs] TPYHTOB U
MOJI3EMHBIX BOJI, TA30BBIICTICHUH, PAIUAIIMOHHOM U3TyICHHUH U T.II.

Ocoboe BHHMMaHHE AOKHO OBITH OOpaIeHO Ha aHaJIW3 JOIMYCTUMOCTH KOJIeOaHW mpu
cBacOOMHBIX paboTax MM BUOPONOTPY>KEHHH CBail BOJIM3H CYLIECTBYIOIINX 3/1aHUI U COOPYKEHHIA.

16.7 Ha ocHOBe MOJy4EHHBIX pPE3yJbTATOB HATYpPHBIX HAOJIONCHWN YTOUYHSIOT MPOTHO3BI, B
YACTHOCTH W3MEHEHHSI HANpPsDKEHHO-e()OPMUPOBAHHOTO COCTOSIHHSI TPYHTOBOTO MacCHBa H
TUIPOTEOJIOTUYECKOTO  pPEeXHMMa, BHOCSAT KOPPEKTUBBI B TPOEKTHBIE pEIIEHUs, a TaKxke
pa3pabaThIBarOT B HEOOXOAMMBIX CIydasX MPOTUBOABAPHITHBIC U 3AIIIUTHBIC MEPOIIPUSITHSL.

16.8 O6uue TpeboBaHus, MPEABIBIIEMbIE K MOHUTOPUHTY:

- KOMIUIEKCHOCTb, 3aKJIIOYAIOIIAsCs B TOM, YTO BCE€ HAOMIOAEHUS TOJKHBI MPOU3BOAUTHCS
COTJIACOBAHHO MEXAY cOo00il B MPOCTPAHCTBE U BO BPEMEHH;

- IPUBSI3KA BCEX TOUEK HAOIIOICHUH B HanOoJIee XapaKTePHBIX MECTax;

- yacToTa HaOJIONEHUH, ompezenseMas WHTEHCHUBHOCTBIO M JUIUTENLHOCTHIO MPOTEKaHUS
MPOILIeCCOB 1e(hOPMUPOBAHUS MACCHBA TPYHTA U KOHCTPYKIIUN COOPYKECHHUS;

- TOYHOCTh M3MEpEeHH, oOecmeunBarolias JOCTOBEPHOCTh IOJy4yaeMol HHMOpMaLUU U
COTJIACOBAHHOCTD €€ C TOYHOCTHIO PACUETOB.

1o pe3ynbTaraM MOHUTOPUHTA JIOJKEH OBITH COCTABJICH OTYET.

MNPUJIOXEHUE A
(obs3amenvroe)

TEPMHWHBI U OTPEJAEJIEHUSA

cBasi onuHOYHasi: CBas, OTCTOSIAsg OT COCEIHHMX CBall B KyCTE€, CBAMlHOM IIOJie, JICHTE Ha
paccrosiaue 6onee 8d.

cBasi Oypo3aBuHuyuBaemasi: CBas, COCTOSIIAsI U3 METAIMYECKON TPyOBI ¢ KpecTOOOpa3HBbIM
HAaKOHEUYHUKOM M CIIUPATIbHON HAaBUBKOM, MOrpyXaemasi B TPYHT IIyTEM €€ BPAILEHUsI B COUYETAaHUU C
BJIaBJINBAHUEM.

cBass BuHTOBasi: CBas, cOCTOsIIas W3 METAJUIMYECKOM BUHTOBOW JIOMAacTd M TpPyOYaTOro
METaJUIMYECKOr0 CTBOJA CO 3HAYUTEIBHO MEHBLIEH [0 CPAaBHEHHUIO C JIOMACTHIO IUIOMIA/IBIO
IIONIEPEYHOI0 CEYEHMsI, IOrpykaeMas B TPYHT IIyTEM €€ 3aBUHYMBAHUS B COUYETAHUHU C
BJIaBJINBAHUEM.

cBaum Oypocekyuuecsi: Moaudukanus OypoHAOWBHBIX cBaid. VCmonmb3yloTcss B KadecTBe
JICHTOYHBIX WM KOMOMHUPOBAHHBIX (HECYIINX U OrpaXkJalolnX ) KOHCTPYKIui. PaccTosiHie Mexny
HeHTpamu Oypocekyumxcs caii cocrasmser 0,8 - 0,9 ux auamertpa.

cBasi OyJ1aBoBuAHAA: 3a0VBHAS KeJIe300€TOHHAs CBas C YIIUPEHHBIM HUYKHUM KOHIIOM.

cBas 3a0uBHasi ¢ KamydueTHol nAToii: CBas, ycTpanBaeMmas ImyTeM 3a0MBKHU IOJIOW CBau



KPYIJIOTO CEUEHHUS C 3aKPBITHIM CTAJIbHBIM HAKOHEYHHMKOM B HIKHEM 4YacTU C MOCIEAYIOIINM
3allOJTHEHUEM IIOJIOCTH CBal M HAKOHEYHUKAa OETOHOM M YCTPONCTBOM C IOMOIIBIO B3pbIBA
KaMmy(JIETHOH MATHI B IPE/Ieiax HAKOHEUHHUKA.

cBasi dTajoHHasi: CBast, COCTOSIIAs U3 UHBEHTAPHON COCTABHOM METAINTHYECKOMN TPYObl, HIXKHUN
KOHEIl KOTOPOH 3aKpbIT KOHUYECKUM HAaKOHEYHUKOM. HapyKHbIil 1naMeTp CTaHIapTHOU YTaJIOHHON
cau 114 mm (FTOCT 5686).

pocTBepk: PacnipenenutensHas 6anka WK TUIATA, O0OBEIUHSIONMIAS TTOBEPXY TPYIIIIBI WU PSIJIbI
CBall.

POCTBEPK BBICOKHIi: PocTBepK, MOJ0IIBA KOTOPOTO PAcloIOkKeHa BbIIIE TIOBEPXHOCTH IPyHTA U
HE CONPHUKACAETCS C HUM.

POCTBePK HU3KHUIi: PocTBepK, M0I01IBAa KOTOPOTO OMMPAETCs HA IPYHT WK 3ariy0sieHa B HETO.

KOMOMHMPOBAHHBIN CBAWHO-TUIMTHBIA GyHaamMeHT: DyHIAMEHT, COCTOSIINN U3 COBMECTHO
paboTaromux xene300eTOHHOM MITUTHI U )KeCTKO CBSI3aHHBIX C HEW CBai.

oTpUIaTeJIbHbIe CHJIbl TpeHusi: CUiibl, BO3HHKAIOUIME Ha OOKOBOM MOBEPXHOCTU CBaW MpHU
0CaJIKe OKOJIOCBAMHOI'O IPYHTA U HANlpaBJICHHbIE BEPTUKAIBHO BHU3.

NPUJIOXKXEHUE b
(pexomenoyemoe)

COCTAB ITPOEKTA CBAVHBIX ®YHJIAMEHTOB

Bb.1 Ilpu pa3paboTke mpoekta (yHAAMEHTHBIX KOHCTPYKIMN U3 CBail opopMIIeHHE depTexei
JOJKHO OTBEYaTh TPeOOBaHUSIM rOCyIapCTBEHHBIX CTAaHAAPTOB CUCTEMBI IPOSKTHON JOKYMEHTALIUU
st ctpoutenscTBa - CITIC.

b.2 Ilpu nByxcTraanitHoOM IpOEKTHUpOBaHUH B cocTaB npoekTa Ha ctaauu «[IPOEKT) Bxoasar:

- TOSICHUTENIbHAS  3alHCKa, CoJepXalas: ONUCAaHWE HHXKEHEPHO-TEOJIOTUYECKUX U
TUIPOTEOJIOTUYECKUX YCIOBUM TUIOIIAJKA CTPOUTENBCTBA; KOHCTPYKTUBHBIE XapaKTEPUCTHUKU
3JIaHUSI WM COOPYKEHHsI; 000CHOBAaHHUE MPUHATOTO PEUICHUS MO CBAHBIM (pyHIaMEHTaM (BHEIIHHE
Harpysku, nepegaBaemMbie Ha (PyHIaMEHTBI, BUJ] CBail, UX radapuThl, pacueTHbIE HArpy3KH Ha CBAo -
BEPTUKAJIbHBIC BIABIMBAIOIINE W BBIIEPTUBAIONINE, TOPU30OHTAIBHBIE U W3THOAIONINE MOMEHTHI;
nepopManuu OCHOBaHMN (YHIAaMEHTOB - BEpPTUKAJIbHBIE, TOPU3OHTANIbHBIC, KPEHBI); TEXHUKO-
HSKOHOMHYECKUE XapaKTEPUCTHKU CPABHUBAEMBIX BAPHAHTOB, BBIMOJHEHHBIX C COOJIOEHUEM
HEO0OXOIMMBIX YCIOBHUM COMOCTaBUMOCTH;

- 4YepTekd (PyHIaMEHTOB, TMO3BOJIAIONIME OOOCHOBaTh OOBEMBI pPabOT, B TOM YHCIE:
MapKHUPOBOYHBIE CXEMbl pACIOJIOKEHHUS CBail B TulaHe (JIGHTBI, TPYIIbL, CBailHOE TOJe);
MapKHPOBOYHBIE CXEMBbI PACIOJI0KEHUSI POCTBEPKOB B IIJIAHE; XapaKTEPHBIE [E€OJIOTMYECKUE Pa3pe3bl
C HAaHECEHHBIMHM CBasMU U POCTBEpKaMH, OOOCHOBBIBAIOLIMMH IPUHATHIE MapaMeTpbl cBail u
CBafHbIX ()YHJAMEHTOB U YEPTEXKH KOHCTPYKIIMIA CBail.

K npoekty nomxkeH ObITh HPUIIOKEH MMEpeuyeHb HOPMATHUBHBIX JIOKYMEHTOB, Ha OCHOBAHHMHU
KOTOPBIX pa3paboTaH MPOEKT.

b.3 Ha cranuu «PABOYAA JJOKYMEHTALIUA» npu AByXCTaAuiHOM HMPOCKTUPOBAHUU WITU
«PABOYMI TTPOEKT) npu oQHOCTaIMIHOM HPOEKTHPOBAHMU YEPTEKU CBAMHBIX (yHIAMEHTOB
BXOJAT B KOMIUIEKT YepTexkei xene300eTonHbix kKoHcTpykinid (KO)K) u Bkrouaror:

- muct «OO0mre qaHHbIe», COCTOSIIINNA U3 CBEJCHHUI 0 COCTaBe KOMILJIEKTOB uepTexeil mapku KK,
pa3pabOTaHHOTO KOMIUIEKTa YepTeKedl CBalHBIX (YHIAMEHTOB, TEpeyHs chenuduKanui,
BEZIOMOCTH CCBUIOYHBIX M MPUIJIATraeMBIX JOKYMEHTOB ITPOEKTA, BEIOMOCTH 00BEMOB padOT; Ha JTUCTE
NOJKHA OBITh MpHBEAECHA BBIKOMMPOBKA U3 TEHIUIAHA C HAaHECEHHBIMH apXUTEKTYpPHO-
CTPOUTENBHBIMUA OCSIMH 37JaHUS WM COOPYKEHUS, IOJOXKEHUEM HWH)KEHEPHO-TeOJIOTHYECKIX
BBIPAOOTOK (CKBaXWH, MIyphOB, TOUEK 30HIUPOBAHUS U JIP.), TUHUN HHKEHEPHO-TEOJIOTHUYCCKUX
pa3pe3oB, KPACHBIX U YEPHBIX OTMETOK THEBHOM MOBEPXHOCTH 3eMJIH, abcomotHoi orMeTku 0.000.

Ha nucre nomkna ObITH chenaHa crelMaibHas HAANHUCH 3a MOJIMUCHIO TJIABHOTO HMH)KEHEpa
MPOEKTa O TOM, YTO MPOEKT pa3paboTaH B COOTBETCTBUHM C JCHCTBYIOIIMMHU HOPMAaTHBHBIMH
JOKYMEHTaMH. DTa HaJIUCh IIOMENIAETCS B JIEBOM HUKHEM YIIy UyepTexa U oOpamMisieTcs.

Ha nucre nomkHbI OBITH JaHBI OOLIME yKa3aHMA, BKIIOYAIONIME HAUMEHOBAHUE OpPraHU3ALNH,



BBIJIaBIICH 3aJjaHWe HA NPOSKTUPOBAHHME, HOMEP U JaTy JIOTOBOpa, Ha OCHOBAHHH KOTOPOTO
pa3paboTaH MPOEKT, MEepeYeHb WHKEHEPHO-TEOJOTUYECKUX MaTepuaioB, aOCOJIOTHYIO OTMETKY,
ycnoBHO npuHATYIO 32 0.000. JIomKHBI OBITH yKa3aHBI HArPY3KH, IPUHATHIC HA CBau (BEPTUKAJIbHBIC,
TOpPU30HTANIbHbIE, M3THOAIONIe MOMEHThI), U OOOCHOBaHHUS WX NpPUHATUSA B mpoekte. Ha mucte
YKa3bIBAIOT CBEJIEHUsI 00 arpeCCMBHOCTH BOJABI M TPYHTA M MPUHATON B MPOEKTE 3alllUTe CBail OT
KOppO3uHu. YKa3blBalOT TaK)Ke CBENEHHA 00 HCTOYHMKE IONY4YEeHHUS HArpy3ok Ha (yHJIaMEHTHI;
MPUBOJIAT TPEOOBAHMS K OOIIMM M HEPAaBHOMEPHBIM OCaJIKaM, KOTOPBIE 00ECTICUNBAIOTCS IPUHSATOM
KOHCTpYKITMEH (pyHaMEHTOB.

[Tpu Gonbmiom o0beme uHGoOpMarwu JTUCT «OO0IIME JaHHBIC» MOXKET OBITh BBHIMIOJTHEH HA JIBYX
JIUCTaX, MEPBbI M3 KOTOPHIX OynmeT HasbiBaThes «OOIMe MaHHbIE (Hadajo)», BTOpou - «Oommue
JaHHbBIC (OKOHYAHHE)Y,

- qmct «Pa3pe3(bl)», Ha KOTOPOM H300paKAIOT XapaKTEPHbICE HHKCHEPHO-TEOJOTHYCCKUE
pa3pe3bl, Ha KOTOpPbIe HAHOCAT OCH 3[aHUS, JIMHUU C YPOBHSIMH JHA KOTJIOBaHA C a0COTIOTHBIMH
OTMETKaMM [MOJOMIBBl POCTBEPKOB, OTMETKAMU HIKHUX KOHIIOB CBail, NaHHBIMHU (PU3HKO-
MEXaHHYECKUX CBOWCTB I'PYHTOB, HEOOXOUMBIX JJIs1 0OOCHOBAHUS TapaMeTPOB CBaii;

- JIUCT CO CXEMaMHU PaCIOJIOKEHUSI CBall O crienupUKalUsIMH;

- TUCT CO CXEMaMU PACIIOJIOKEHHS POCTBEPKOB CO CHEIUPUKALIUIMU;

- mucT(BI) C KOHCTPYKITUSMH CBail (€CITM B 3TOM UMEETCSI HEOOXOAMMOCTb) CO CTIEIU(UKAITUSIMU;

- JucT(bl) C KOHCTPYKUHUSIMH pOCTBEpKa(OB) C OMaTyOOYHBIMH pa3MepaMH, CXeMaMu
apMHUPOBaHMS, CHEIU(UKAIIUAMHA, CO CXEMOH Harpy3ok Ha (GyHAaMeHT(bl) U UX 3HAYCHHSIMHU CO
crerupuKalusIMu;

- mucT(BI) C y371aMHU ¥ CCUCHHSIMU;

- YEPTEeXKH KeIe300€TOHHBIX U apMaTypHbIX n3aenuit (KXKI).

IIpumeuanus

1 IIpencraBieHHbIH cOCTaB NPOEKTA CBAHHBIX ()YHIAMEHTOB Y100€H NPH UCIIOIb30BaHUH I'PaUIECKUX NTAKETOB IS
pa3paboTKu NMPOEKTOB CBaiHBIX (yHAamMeHTOB Ha DBM. B 3TOM cityyae mpoekT MoxeT OBbIThb NMpEACTaBICH B BUE
CHeLUalIbHBIX ajJbO0OMOB 4YepTeeHd, IpeAHAa3HaYeHHBIX JUI WCIIOJBb30BAaHMS OTAENBHBIMH  CTPOUTEIBHBIMU
noJipa3zieNneHusAMH: anbooM «OO01ue naHHbIeY, atb0oM «MapKUpOBOUHBIE CXEMBI», alb0oM «CBaliHble TPYHIIBI (OIS,
KYCTHI)», anbooM «PoctBepkn», amso6om «KXKI», anpbom «CmeTsr». AnbboMbl «O0mmue nanHbIey, «CBaliHBIC TPYIIBD),
«KKI», «CmeTe» BeIONHAIOT Ha popmate A4, anpbom «PocTtBepkn» - Ha popmate A3, ans6oM «MapKHPOBOYHBIC
cxeMbl» - Ha popmaTax A3, A2, Al.

2 PexoMeHayeMasi CTPYKTypa IPOEKTa MO3BOJISET B CPABHUTENBHO KOPOTKOE BpeMsI HAKOIIUTh HEOOX0AUMYIo 0a3y
JTAaHHBIX MPOEKTHBIX IOKYMEHTOB IIPUMEHHUTENIFHO K PACCMATPUBACMOMY PETHOHY.

3 IlpuBeneHHast CTPYKTypa 4YepTeXei oOsierdaeT BHECEHHE HEOOXOIMMBIX KOPPEKTHB B YEPTEXXH B Hpolecce
CTPOUTEJBCTBA U 00JIeryaeT MoAroTOBKY U 00pa0OTKY MCIOJIHUTEIBHON JTOKYMEHTALINH.

NPUJIOXKXEHUE B
(pexomenoyemoe)

OIIPEJIEJEHUE OFbEMOB HHKXEHEPHO-TEOQOJIOTUYECKHUX U3BICKAHUM JIJIA
IPOEKTUPOBAHUSA U YCTPOUCTBA CBAVMHBIX ®YHJIAMEHTOB

B.1 Jlna ompeneneHuss oObEMOB W3BICKAHHWU i1 CBAaWHBIX (DYHIAMEHTOB IIEI€CO00pa3HO
BBIIETIUTh TPU KATETOPUU CIIOKHOCTH TPYHTOBBIX YCJIOBHM B 3aBUCHUMOCTH OT OJHOPOIHOCTH
TPYHTOB IO YCJIOBHSIM 3aJIETaHUSI U CBOMCTBAM.

K nepBoii kareropuu ciaenyeT OTHOCUTh OJHOCIOWHYIO MJIM MHOT'OCJIOWHYIO IO COCTaBY TOJILLY
TPYHTOB C MPAaKTHUYECKHU TOPU3OHTAIBHBIMU WJIM CJIa00 HAKIOHEHHBIMU clOsIMH (YKJIOH He Oosee
0,05), npuyem B npeaenax KaxkxJ10ro cjiosi TpyHTbl OTHOPOAHBI IO CBOMCTBAM.

Ko BTOpOI1 KaTeropum ciaeayer OTHOCUTh OJJHOCIONHYIO HMJIM MHOTOCJIIOMHYIO MO COCTABY TOJIILY
TPYHTOB C HEIOCTaTOYHO BBIACP)KaHHBIMHU IPaHUIIAMU MEXY cJIosiMH (YKJIOH He 6onee 0,1), mpuyem
B [IPEJIENIAX CIOEB IPYHTHI HEOJAHOPOIHBI IO CBOMCTBAM.

K Tperbeil kareropum cieayeT OTHOCUTH MHOTOCIIOMHYIO IO COCTaBy U HEOJHOPOJHYIO IIO
CBOMCTBAM TOJIIIY TPYHTOB C HEBBIACPKAHHBIMU TpaHUIIAMH Mexay ciosimMu (ykioH Oonee 0,1),
IIPUYEM OTJENbHBIE CIOM MOTYT BBIKJIINHUBATHCA.

B.2 OueHky KaTreropuu CIOXHOCTH TPYHTOBBIX YCIOBUM Ha IUIOMIAJAKE CTPOUTEIbCTBA
BBINOJIHSAIOT HA OCHOBE MAaTEPUAJIOB T'€0JIOTHIECKUX (POHIOB.



B.3 Omnpenenenne 00beMOB U3BICKAHUH 7Sl CBAHBIX (DYHIAMEHTOB B 3aBUCHMOCTH OT YPOBHS
OTBETCTBEHHOCTH OOBEKTOB U KaTErOpUil CIIOXKHOCTH TPYHTOBBIX YCIOBUH PEKOMEHIYyeTCs
MIPOBOAMTH C UCTIOJIF30BAaHNEM NIPUBEIEHHONM HUXKe Ta0muilb B.1.

Taonuma B.1

Bup! u3sickanui

Kareropus cJ103kHOCTH IPYHTOBBIX YCJIOBHH

nepBast

| BTOpasl

TPEThs

3nanus u coopy:xenus |11 (moHM:KeHHOT0) YPOBHS OTBETCTBEHHOCTH

Bypenue ckBaxun

ITo cetke 70 x 70 M, HO He
MEHEE OJHOI CKBaXKHHBLI Ha
KaxKJ10€ 3/]aHue

ITo cetke 50 x 50 M, HO He
MEHEEe JIBYX CKBaXWH Ha
KaxKJI0€ 3[1aHHe

ITo cerke 30 x 30 M, HO He
MEHEEe TpeX CKBa)XKMH Ha

KaXXJ10€ 3JaHUC

JlabopaTtopHsie
UCCIIeJOBAHHS TPYHTOB

I'COJIOTMYCCKOI0 3JICMCHTA

He menece mectu onpeaeneHnﬁ KaXXA0ro mnokKazareiid B IMpCAciiaX OAHOTO HHIKCHCPHO-

30HAUPOBAaHUE FPYHTOB

ITo cerke 35 x 35 M, HO He
MEHEe JIByX TOYEK Ha KaKI0e
37aHHE

ITo cetke 25 x 25 M, HO He
MEHEE TPeX TOYCK Ha KaxKIoe
3IaHHE

ITo cerke 15 x 15 M, HO He
MEHEEe IIeCTH TOYEK Ha
KaxKJI0€ 3/]aHue

3nanus u coopyxenus || (HopMaabHOro) ypoBHSI OTBETCTBEHHOCTH

Bypenue ckBaxxun

ITo cerke 50 x 50 M, HO He
MEHEe JByX CKBaXHH Ha
KaxKJ10€ 3/]aHue

ITo cetke 40 x 40 M, HO He
MEHEe TpeX CKBAXHH Ha

ITo cerke 30 x 30 M, HO He
MEHEE YCTHIPEX CKBAXXWMH Ha

KaXa0€ 3JaHuc

KaXXJ10€ 3JaHuC

JlabopaTtopHsie
UCCIIeJOBAHHS TPYHTOB

I'COJIOTMYCCKOI0 3JICMCHTA

He menece mectu onpeaeneHnﬁ KaXXA0ro mnokazareiid B IMpCaAciiaX OAHOTO HHIKCHCPHO-

30HAUPOBAaHUE FPYHTOB

ITo cetke 25 x 25 M, HO He
MEHEEe IIeCTH TOYEK Ha

ITo cerke 20 x 20 M, HO He
MEHEE CEMM TOYEK Ha KaXKIoe

ITo cerke 15 x 15 M, HO He
MEHEE JIeCATH TOYEeK Ha

HaTypHOMU cBaeit

KOKJIOW 3aJaHHON TioyOuHe
ipu Haymmauu 6osiee 1000 cBait

KaXXJ10€ 3/IJaHUE 31aHUE KaXXJ10€ 3/IJaHUE
[Ipeccuomerpuueckue - He wMeHee mectu wucHblTaHUE B mpelneigax OJHOTO
HCIBITAaHUS HMHXEHEPHO-T€0JIOTHYECKOr0 2JIEMEHTa

HcneiTanne rpyHTOB|He MeHee miecTd UCIBITaHUI HA KXKIOH 3alaHHOM TITyOHHe

JTAJIOHHOU CBaek

HcnbiTanue TPYHTOB - He menee nByx ucnbeiTanuii Ha|He meHee AByX HCHBITaHUN

Ha KK 101 3aIaHHOU
DIyOWHE TP HAJIMIUH OoJiee
100 cBait

3nanus u coopyxeHus | (MOBBINIEHHOT0) YPOBHS OTBETCTBEH

HOCTH

Bbypenue ckBaxxux

IIo cerke 40 x 40 M, HO He
MEHee TpeX CKBaXWH Ha
Ka)KJI0€ 3/ITaHue

Ilo cerke 30 x 30 M, HO He
MEHEE YETHIPEX CKBAKMH Ha

KaXkJl0€ 3/IaHHE

Ilo cetke 20 x 20 M, HO HE
MEHEEe TMSITH CKBXKHH Ha
KakKJI0€ 3JIaHHe

JlaGoparopubie
HCCJIeJOBAHHS TPYHTOB

TCOJIOTHYCCKOTO DJICMCHTA

He menee mectm OHpe,IICIICHI/Iﬁ KaXI0T0o IIOKa3aTeiid B IPCACiiaX OAHOTO HMHXKXCHCPHO-

30HIUpOBaHNE TPYHTOB

IIpeccuomerpuyeckue
UCTIBITAHUS
UcnbiTanus mraMmnamMu

WUcneiTanne  3TaJOHHOH
cBaeit
UcneiTanne TPYHTOB

HATYpHOI cBaeil

Ilo cerke 25 x 25 M, HO He
MEHeEe IIeCTH TOYCK Ha
Ka)KJI0€ 3/ITaHUe

Ilo cerke 15 x 15 M, HO He
MEHEe BOCBMH TOYEK Ha

KaXkJl0€ 3/IaHHE

Ilo cetke 10 x 10 M, HO He
MEHee JCCATH TOYeK Ha
Ka)kJI0€ 3/IaHHe

He MeHee mecTr UCTIBITaHUI B Ipeiesiax OJHOTO HH)KEHEPHO-TEO0JIOINYECKOr0 3JIEMEHTa
He Menee 1ByX MCHBITaHUI B IpejiesiaX OAHOTO HHXEHEPHO-TEOJIOTHYECKOT0 AJIEMEHTa ITPH
OTKJIOHEHHUH PE3yJIbTaTOB OT cpeaHero He 6oiee 30 %

He MeHee miecTr UCTIBITAHUE HA KQXKIOW 3aaHHOW TITyOUHE

He Menee nByx ncnblTaHui Ha KaX10# 3aganHoi riryoune npu Haanuuu 6osee 100 cBait

NPUJIOXKEHMUE I
(pexomenoyemoe)

HOMEHKJIATYPA 3ABUBHBIX )KEJE30BETOHHBIX U BYPOHABUBHBIX CBAM

Ta6numa I'.1 - HomenkjaTypa 3a0MBHBIX KeJ1e300€TOHHBIX CBaii



Iupuna rpanu uiau

Hcxonnas paboyas

Cau JlmuHa cBau, M
JINAMETP CBaH, CM JIOKYMEHTALUS
IlenbHble KBaApaTHOIO CIUIOMIHOTO CEUYEHHSA C 20 3-6
HEHanpsAraeMou apMaTypou 25 45-6 Cepns* 1.011.1-10
30 3-12 BbII. 1
35 8-16 ’
40 13-16
To ke, ¢ Homepe4yHbIM apMUpPOBAHUEM CTBOJA C 20 3-6
HanpsAraeMou apMaTtypoi 25 45-6
30 3-15 T'OCT 19804.2
35 8-20
40 13-20
To xe, 6e3 monepeyHoOro apMUPOBAHUSI CTBOJIA 25 5-6 FOCT 19804 4
30 3-12 —
CocTaBHbIE KBaJpaTHOTO CIUIOIIHOTO CEYEHHS C 30 14 - 20 Cepns* 1.011.1-10
MONEPCUYHBIM apPMHUPOBAHUEM CTBOJIA 35 14 - 24 BbiL 8
40 14 - 28 )
IlenbHBIE  KBaApPaTHOTO CEYCHHS C  KPYIJIOH 25, 30, 40 3-8 FOCT 198043
MOJIOCTBIO —
IenbHBIE TOJIBIC KPYTIIBIC CBAU M CBAH-000JI0UKH 40, 50, 60 4-18
80, 100, 120, 160 6-12 FOCT 19804.5
CocTaBHBIE OJIBIC KPYTJIbIC CBaW M CBan-000JI0UKH 40 14 -26
50 14 - 30
60 14 - 40 T'OCT 19804.6
80, 100, 120, 160 14 - 48
CBan-KOJIOHHBI:
KBaPaTHOTO CCUCHHUS 20 5-8
30 5-12 «
35 5-16 Cepus* 3.015-5
40 8-16
JIBYXKOHCOJIbHBIC 20 5-6,5 * )
30 5-75 Cepust* 1.821.1-2
ITOJIBIC KPYTJIbIC 40, 50, 60, 80 5-18 Cepust* 3.015-5

* TUNOBBIE CTPOUTEILHBIC KOHCTPYKIINH, U3AeNUs U y3Ibl. Paboune weprexu. OIYIT IIIIT.

Tab6nuna I'.2 - Homenkiaarypa 0ypoHaOUBHBIX cBaii

Tun cBaun Crioco0 U3roToBICHHS CBAK Jlnavetp cpan’, Knacc 6erona Hmisa
MM cBaM, M
BCC BpamarensHplM  OypeHHEM B YCTOWYMBBIX TNIMHHUCTBIX 500/1200
rpyHTax 0e3 3aKperuieHusi CTEHOK CKBa)KUH 500/1400
s00/1600 | D1°7B223
600/1600 10- 30
800/1800 B15-B22,5
1000 B15
1200 B15
BCCMm 400
To xe 500 B15 2-4
BCBr  |BpamiarensHbiM OypeHHEM B HEYCTOWYHMBBIX TPYHTax C 600/1600 BI15-B22.5 8-20
3aKpeIUIeHHEeM CTeHOK CKBaXKHH TIMHHUCTBIM PACTBOPOM ’
BCBo |BpamartensHeIM HW  yOapHO-KaHATHBIM OypeHHEM B 600/1600
HCYCTOMYMBBIX TPYHTaX C 3aKPCIUICHUEM CTCHOK CKBaKUH 800/1800 B15-B22,5 8-30
TpyOamu, OCTaBJISIEMbIMH B TPYHTE
BCU To e, C U3BJICUCHHEM HHBCHTAPHBIX 00CATHBIX TPYO 880
980
1080 B15 8-50
1180

* Tlepen 4epToil yKa3aH qUAMETP CTBOJIA CBAH, 32 USPTOH - TUAMETP YITUPCHHUS.

NNPUJIOKEHHUE [{




(pexomenoyemoe)

PACYET CBA HA COBMECTHOE JIEMCTBUE BEPTUKAJIbHON U
T'OPU30HTAJIBHOM CJI 1 MOMEHTA

J.1 Pacuer cBail Ha COBMECTHOE JCHCTBHE BEPTUKAIBHON M TOPU3OHTAIBHOM CHJI U MOMEHTA
JOJDKEH MPOU3BOAUTHCS B COOTBETCTBHM CO CXEMOM, NMpUBEACHHOM Ha pucyHke /[l.1, n Bkirodarsb
CIIeyIOIlIKe OTIepaluu:

a) pacder cBail o nedopMarmsaM, IpeaycMaTpUBAIOLIHIA TPOBEPKY codmoaenus ycnouid ([.1)

u ([1.2):

Up < Uy, (A.1)
Vp = VY, (HZ)
rae UpI/I\|Ip - pacCdYCTHLIC 3HAUCHUA COOTBCTCTBCHHO TOPHU3OHTAIILHOI'O IMCPEMCHICHUS TOJIOBBI
cBan, M, 1M yrja €€ moBopoTa, paa, OnpeaAcIsiCMbIC B COOTBCTCTBHU C YKa3aHUAIMU
J1.4;
Uu H Yu - NIPEACIIbHBIC 3HAUCHUA COOTBETCTBEHHO I'OPHU30HTAJIIBHOI'O IEPEMCIICHUS T'OJIOBbI

CBau, M, U yIJIa ee [I0BOPOTa, paJl, yCTaHABIMBACMBIC B 3aJaHUH Ha IPOCKTUPOBAHUE
3J1aHUS WIH COOPYKCHMUS;
0) pacdyer yCTOMYMBOCTH TPYHTa OCHOBAHHS, OKPY)KAIOLIETO CBal0, BBHIMOJIHAEMBIA B
COOTBETCTBUHM ¢ TpeboBaHusMHU /1.6;

N
1 \G
H M

\

\

Pucynok /].1 - Cxema Harpy3ok Ha CBaro

B) IPOBEPKY CEUEHUI CBall 10 CONPOTUBIIEHUIO MaTepHalla IO MPEAEIbHBIM COCTOSIHUSAM IIEPBOH
¥ BTOPOM TPy (TI0 MPOYHOCTH, TIO 00PA30BAaHUIO U PACKPHITHIO TPEIIMH) HA COBMECTHOE JICHCTBUE
PaCUYETHBIX YCHIIMH: CKUMAIOLIEH CHIIbI, M3rH0ArOIero MOMEHTA U TONEPEYHOI CHIIbI; YKa3aHHBIN
pacyeT BBHITIOJHSIOT B 3aBUCUMOCTH OT MaTepualia cBail corjiacHo TpeboBanusm 7.1.7, a pacueTHbIC
3Ha4YeHus CxuMaronmx cuil Nz n3rubaromux MoMeHToB M; 1 monepeunsix cui Q;, AEWCTBYIONINX B
Pa3IMYHBIX CEYEHUSX CBaH, ONMPENEISIIOT coryiacHo TpeboBanusMm /1.7,

B cnydae xecTkoil 3aJleNKu cBaM B POCTBEPK, €CIM HCKIIIOUAETCS BO3MOXHOCTH IIOBOPOTA €€
roJIOBbl (HampuMep, B JKECTKUHM POCTBEPK C OBYMs psAlaMu cBail miu OoJiee, yCTaHOBJICHHBIX B
HaNpaBJICHUU JCUCTBUS TOPU3OHTAIBHON CHUIJIBI), B pacyeTax HEOOXOIUMO YUYUTHIBATh MOMEHT
3amenku M = My, nelicTByIomuid B MECTE COMPSDKEHHS CBaW C POCTBEPKOM M OMNPEACISIEMBbIA B
COOTBETCTBHHM € yKazaHusamu J1.8.

.2 Tlpu pacuere cBail Ha TOPU3OHTAIBHYIO HArpy3Ky IPYHT, OKPYXAIOIIUK CBal0, TOMYCKAETCS
paccMaTpuBaTh Kak JHHEHHO-Ie(QOpPMUPYEMYIO Cpely, XapaKTepusyrolrylocs Ko3dduuueHToM



nocrenu C;, kKH/MS.
PacuetHoe 3HaueHne K03(dHIHeHTa noctenu C;, KH/MS, TpyHTa Ha GOKOBOI TTOBEPXHOCTH CBAH
IpU OTCYTCTBUH ONBITHBIX HAHHBIX JOMYCKACTCA ONIPCACIIATDH 110 (bOpMy.]Ie

c; = Kz, (1.3)

rae K - xodddumuent nponopuuoHansHocTy, KH/M*, mpuHMMaeMelii B 3aBHCHUMOCTH OT BHA
TPYHTa, OKPYKArOIIEero cBaro, o tabmwie J1.1;
Z - TiyOWHa pacCMoONIOKEHHUSI CEYCHHUS CBaW B TPYHTE, M, JUIsI KOTOPOH OMpPEIENSIIOT
KO3 QHUIIMEHT MOCTENH, IO OTHOIICHUIO K MIOBEPXHOCTH TPYHTA MPH BBICOKOM POCTBEpKE
WM K TTOJIONIBE POCTBEPKA MMPU HIU3KOM POCTBEPKE.

[lpy Hanmuumu B TpeAenax [UIMHBI CBaM HECKOJBKUX CIIOEB TPYHTa PEKOMEHIYETCS IS
OTIpe/ICTICHUs] COMPOTUBJICHHSI TPyHTa Ha OOKOBOW IMOBEPXHOCTH CBAW IIOJH30BATHCS OJHHUM
MIPUBEICHHBIM 3HaUeHHEeM K03 duimeHTa nmponopuuoHanrsHoCcTH K, MPHHUMAaEMbIM B 3aBUCHMOCTH
OT TPYHTOB, PACIOJIOKEHHBIX JI0 TIyOUHBI |k, M, OTCUMTBHIBAEMOW OT MOBEPXHOCTH I'PYHTA TpPHU
BBICOKOM POCTBEpKE WJIM OT TIOJJOIIBBI POCTBEPKA IMPH HU3KOM POCTBEPKE

Ik = 3,5d + A, (/1.4)

rae d - Hapy)XHBIH JUAMETp KPYIJIOro MM CTOPOHA KBAJAPATHOTO HIIU MPSIMOYTOJBHOTO CEUCHHS
CBau, MnapajiciibHad IMJI0CKOCTU ,Z[GI>'ICTBI/I$I HarpyskKu, M;
A - ko3 duruenT, TpUHUMAEMBIH paBHBIM 1,5 M.
Ecnu B mpenenax rinyOuHbI |k pacmonioxkeHo JBa Cllos TPyHTa, TO NpHBeAcHHOE 3HaueHne K
OTPEIEIAIOT 10 hopmyIie

— K|I|(2|K _ I|)+ KII(IK — I|)2

K 5 ,
. (1.5)
rae | - TOJIIIMHA TEPBOTO (BEPXHET0) CJI0s TPYHTA, M;
Kiu Ki - k03¢ duimenTs mpornopIuoHaIbHOCTH, TpUHUMaeMble 1o Tabdmute J1.1, 11t TpyHTOB
| u Il cnoes.
Ta6auma JI.1
Koa¢pdumuenT nponopuuonansaoctu K, kH/m?,
['pyHTBI, OKpYIKaIOIINE CBAIO, U X XapPAKTEPUCTUKU ATA Chalt =
HaOWBHBIX, OypOBBIX, CBAii-
3a0MBHBIX .
000J104€eK 1 cBaii-cTOI00B
I'nuHBl ¥ CYTIMHKH TeKyderiactiuyanbie (0,75 < 1< 1) 650 - 2500 500 - 2000
I'muabl 1 cyrmmakd Msrkomtactuansie (0,5 < Ip < 0,75); cymecu| 2500 - 5000 2000 - 4000
miactuunsle (0 < I <1); mecku neuteBarsie (0,6 < e <0,8)
I'MMHBL ¥ CYTJIMHKK TyrowiacTi4Hblie u moiayreepasie (0 < I <0,5); 5000 - 8000 4000 - 6000
cynecu tBepabie (I. < 0); mecku menkue (0,6 < e < 0,75); necku
cpenneit kpynaoctu (0,55 <e <0,7)
I'nunel u cyrnuaky tBepabie (1L < 0); mecku kpymaste (0,55 <e <0,7)] 8000 - 13000 6000 - 10000
IMecku rpasenucteie (0,55 < e < 0,7); rpaBuii ¥ rajgpka ¢ IECYaHBIM - 10000 - 20000
3aI0JTHUTEIIEM

IIpumeuanus
1 Menpmue 3HaueHus kodd¢uimenta K B Tabnuie COOTBETCTBYIOT 0OJ€€ BHICOKUM 3HAYCHHSM IIOKA3aTEIIs
TEKy4eCTH || TTIMHUCTBIX ¥ KO3(Q(PHUIMCHTOB MOPUCTOCTH € MECYaHBIX TPYHTOB, YKa3aHHBIM B CKOOKaX, a OoJblnue
3HaueHus1 kodpdunuenta K - cCOOTBETCTBEHHO 0ojiee HU3KMM 3HA4eHUAM | u €. JIJs TPyHTOB ¢ MPOMEKYTOIHBIMHU
3HAYEHUSAMU XapakTepucTuk || u e 3HaueHus kodgduruenta K onpenesiroTcss HHTePIOISIUEH.
2 Kosppumment K anmsg IIOTHBIX MECKOB HODKeH HpuHUMAThes Ha 30 % BB, YeM HaWOOJBINNE 3HAUYCHUS
YKa3aHHBIX B Tabymiie kodpduimenToB K mist 3a1aHHOTO BUIa TPYHTA.

.3 Pacuersl cBail MO NpeneabHBIM COCTOSHHUSAM JIBYX T[pYIIl CJIEAYET BBIIOIHATH C
VCTIOJT30BAHMEM 3HAUEHHMII TIPHBEICHHO TIIyOMHbI IIOTPYKEHHs CBa B TPYHT | W nmpuBeneHHol
rJTyOUHBI PACIOI0KEHUS CEUEHHsI CBau B TPYHTE Z, OINPENeNIIEMBIX 110 (OpMyIIaM:



= ol; (1.6)
E = O, (H7)

rneluz - pelictBuTenpHas TayOMHA TOTPY)KCHHS CBauW (€€ HW)KHEr0 KOHILA) B TPYHT H
JeWCTBUTENIbHAS TITyOMHA PACIIONOXKEHUSI CEYEHUs] CBAaH B TPYHTE, COOTBETCTBEHHO
OTCUYHUTHIBAEMBIE OT MOBEPXHOCTH T'PYHTA MPH BBICOKOM POCTBEPKE MJIM OT MOJOLIBBI
POCTBEpKa ITPHU HU3KOM POCTBEPKE, M;

a; - ko3 dunment nepopmaruu, 1/m, onpenensiemslii mo Gopmyie

© VE (1.8)

rae K - 1o xe, uro u B popmyse ([1.3);
bp - ycrnoBHas mpuHa cBad, M, IPUHUMAeMas PaBHOW: JUIS CBal-000JIOUCK, a TaKkXkKe CBaid-
CTOJIOOB ¥ HAOMBHBIX U OYpOBBIX CBail ¢ AuameTpoMm cTBojoB OT 0,8 M 1 Gonee bp = (d + 1)
M, a JUIsS OCTaJIbHBIX BHJIOB U pa3MepoB ceueHuit ceait by = (1,5d + 0,5) m;

d - HapyXHBIH JUaMETp KPYIJIOro MM CTOPOHA KBAaJPATHOTO, HJIM CTOPOHA MPSIMOYTOJIBHOTO
CCYEHNUs CBau B IUIOCKOCTH, NEPIICHANKYIISIPHOMN IEHCTBUIO HATPY3KH, M;
E - HavanpHBI MOIydb ympyroctu OeTOHa CBaM IpU CXAaTUM W pacTsukeHuu, klla, mms

KeJIe300€TOHHBIX CBail; MOJIyJIb YIIPYTOCTH JIPEBECUHBI JJIs IEPEBSHHBIX CBail;

| - MOMEHT MHEpILMH MONEPEYHOTO CEYEeH s CBAH, M,

[Mox rmy6unoi | cnemyeT moHnMaTh GakTUYECKYO MTyOHHY MOTPYXKSHHUsS CBail MPH OMUPAHUH UX
Ha JMCHEPCHBIA WM CKalbHBIM TPYHT B clydae OTCYTCTBHA 3alesiku (3a0ypuBaHusi) B Hero. B
CiIydasix Korja HaOWBHBIC U OYpOBBIE CBaM, CBaU-00OJOYKHU WJIM CBaU-CTOJIOBI 3a7CJIaHbl HE MEHEE
yeM Ha 0,5 M B HEBBIBETPEIbIN CKaIbHBINA TPYHT, NIyOuHY | onpenensioT mo ¢hopmyie

=1+ 15, 4.9)

rae lc - rmyOuHa pacmonioyKeHus: KpOBJIM HEBBIBETPEIOTO CKaJIbHOTO TPYHTA, M, OTCUMTHIBAEMast OT
MOBEPXHOCTH TPYHTA MPH BBICOKOM POCTBEPKE MJIM OT IOJOLIBBI POCTBEPKA IPH HU3KOM
POCTBEpKE;
Is - momomHuTEeNBHAS ITyOWHA, M, IPHHIMAaeMasi PaBHOM:
a) IpH 3aJIeNIKe HIDKHETO KOHIA CBal B MarMaTH4YeCKUe Mopo ikl (TPaHuT, TMOPHUT, Oa3aibT U Jp.)
- 0'
0) mpu 3ajenKe B mpoYre nopoas - d/2.
/1.4 PacueTHble 3Ha4E€HUS TOPU3OHTAIFHOTO MIEPEMEIICHHUS CBal B YPOBHE MOJIOMIBBI POCTBEPKA
Up, M, 1 yroJ1 ee oBOpOTa Yp, paj, CIEAYET ONPEAEATh 10 (popMynam:

Up = U0+\I/0|0 + 3EI 2El ’ (HlO)
Hig | Ml
vp=yo+ 2EI  EI’ (1.11)

rnie Hu M - pacderHble 3HaueHus monepedHoil cuibl, KH, u wm3rmbaromero momeHra, kH-m,
JCHCTBYIOIINE HA TOJIOBY cBau (cM. pucyHok /1.1);
lo - miuHA ydyacTka cBau, M, paBHasi PaCCTOSIHUIO OT TOJIOIIBBI POCTBEPKA JI0 MOBEPXHOCTH
TPYHTAa MO POCTBEPKOM;
Eul -70%e,urou B popmyie (/L.8);
Uou yo - ropu30HTAIBHOE MIEPEMENICHHUE, M, U YTOJI IIOBOPOTA MOMEPEYHOTO CEUSHHUS CBaH, paj,
B YPOBHE IIOBEPXHOCTH I'PYHTA IPHU BBICOKOM POCTBEPKE, a IPU HU3KOM POCTBEPKE - B
YPOBHE €ro MOJAOIIBbI, onpeaensieMsie mo J1.5.

IIpumeuanue -Ilpupacuere CYUTAIOT MOJOKUTEIHLHBIMU:
MOMEHT W TOPHU30HTAIBHYIO CHITY, IPIJIOKEHHBIE K TOJIOBE CBaM, €CIIM MOMEHT U CHJIa HAaIIPaBJIEHBI COOTBETCTBEHHO



TI0 9aCOBOM CTPENKE U BIIPABO;
M3rnbaromuii MOMEHT M TONEPEYHYI0 CHIIy B CEYEHHM CBaW, €CIM MOMEHT M CHJIA, IIEPEIaolnecs OT BEpPXHEH
(YCTIOBHO OTCEYEHHOH) 4acTH, CBal Ha HIDKHIOIO, HAIIPABJIEHBI COOTBETCTBEHHO IO YaCOBOM CTPEJIKE U BIIPABO;
TOPHU30HTAIIbHOE CMEIIEHHE CEUEHMS CBAM M €r0 MOBOPOT, €CIM OHHM HAMpaBJICHBI COOTBETCTBEHHO BIIPABO U IO
YacOBOM CTpEJIKE.

.5 T'opuzontansHoe nepemeinienne Uo, M, U yroi MOBOPOTa Yo, paj, CIEAYET ONPEACISITh MO
dbopmynam:

Uo = Ho-enH + Mo-gnwm; (1.12)
Yo = Ho-gnm + Mo-emm, (1.13)

rae Hou Mo - pacdeTHbIe 3HAUEHUS COOTBETCTBEHHO IMOIEepeYHor cuibl, kKH, m wm3rubdaromiero

MoMeHTa, KH-M, B paccMaTpruBaeMoM CeueHUU CBau, MpUHUMaeMble paBHbIMU Ho = H
u Mo =M + Hlp [31eck H u M - 3nauenus te xe, uro u B popmyrax (1.10) u (A.11)];

€HH - TOPH3OHTalIbHOE TIepeMenicHue ceueHusi, M/kH, ot cuer Ho = 1 (pucynok /1.2, a);

€HM - TOPU30HTANIbHOE TepeMernienue ceuenus, 1/kH-m, or momenTa Mo = 1 (pucynok 1.2,
0);

eMH - yroi moBopora ceueHwus, 1/kH, ot cunbl Ho = 1 (pucynok /1.2, a);

eMM - yroa moBopora ceueHus, 1/(kH-m), or momenTa Mo = 1 (pucynok /1.2, 6).

[lepemenieHUs EHH, EMH = EHM U EMM BBIYHCIISIOT TIO (hOpMyIIam:

1
€yn = 3E) A
o, (I1.14)
1
2y 00
et = g = % E (1.15)
1
Eum = El Cos
G (11.16)

rae og, Eul - 710 xe, uto u B popmyie (/1.8);
Ao, Bo, Co - 6e3paszmepHbie KOd(PGUIIMEHTHI, TpHHUMaeMble 1o Tabmuie /1.2 B 3aBUCUMOCTH OT

IPUBEICHHOH TTyOMHEI 3a10XKeHHs cBail B rpynte |, onpenensemoii mo dopmyme

(11.6). TIpu 3HaueHnyn ray6unsl |, cooTBETCTBYIOMmEH TPOMEKYTOIHOMY 3HAYCHHIO,
yKkazaHHOMY B Tabnwuie [1.2, ero cieayeT OKpPYriuTh 10 OJMKAWIIEro TaOJIHMIHOTO

3HAYEHMS.
a) Euy %) o Enm
p 71_—7?4/ o ]?L__/qé
= : L=
S I B 5 A
/ Cutt / MM
/ /
/ /
/ /
/ / /
] |
f J
/ |
| I
I |
ya ]

@) - TIepeMeIIeHNsI OT NeHCTBUsE CHtbl Ho = 1, MPHITOKEHHON B yPOBHE MOBEPXHOCTH TPYHTA; 6) - TIEPEMEIICHUS OT



nericrBust MomeHTa Mo = 1.

Pucynok /.2 - Cxema nepeMeIeHHi CBaul B TPYHTE

Ta6auma /1.2
Ormpal-me CBau Ha ,I[I/ICHCpCHBII‘/'I o o
1 IpyHT Onupanne cBan Ha CKIBHBIN TPYHT| 3ajesika CBau B CKaJbHBIA TPYHT
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 3,213 3,381 2,081 1,894 1,841 1,46 1,644
2,2 4,032 2,756 2,591 2,977 1,819 1,758 2,08 1,545 1,675
2,4 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
3,5 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

J.6 Pacuer yCTOMYMBOCTH OCHOBAaHHS, OKPYXKAIOIIETO CBAal0, JOJKEH IPOU3BOAUTHCS 10

ycnosuio ([.17) orpaHuueHUs] pacyeTHOrO MAABICHHS Oz, OKa3bIBAEMOIO Ha TIPYHT OOKOBBIMHU
MOBEPXHOCTSIMU CBail

Oz < MNIN2

4

cosQ, (

y1ztger + ECi),

(4.17)

I7ie 6; - pacueTHOE JaBieHHWe Ha TpyHT, klla, OOKOBOW MOBEPXHOCTH CBau, OIpeneIsieMoe IO
dopmyie ([.19) Ha cnexyronux riyOMHAX Z, M, OTCYUTHIBAEMBIX MPU BBICOKOM POCTBEPKE

OT MMOBCPXHOCTU I'PYHTA, @ IPHU HU3KOM POCTBCPKE - OT €TI0 MOAOIIBLI:

a) Ipu I <25-na IBYX IIyOHMHaX, cOOTBeTCTBYyommx Z =1/3nuz =1,

6) mpu | > 2,5 - na rry6une z = 0,85/a, rae o onpenensior mo gopmyie (I1.8);
N1 - KO3(pUIMEHT, paBHBIM €IUHMIIE, KPOME CIIydaeB pacuera (yHAAMEHTOB PaCIOPHBIX

COOpPYKEHHMI (HampuMmep, pacHOpHBIX MPOJETHBIX CTPOEHH), B KOTOPBIX M1 CIEAyeT
IpUHUMATH paBHbIM 0,7;

N2 - KOd(DPUIMEHT, yYUTHIBAIOMIUMA JIOJF0 TOCTOSHHOW HAarpy3Kd B CYMMapHOH Harpyske,

omnpenenumMslii o popmyne (1.18);

YI - pacyeTHBIH Y/ENbHBII BeC 'PYHTa HEHApyIIEHHOW CTPYKTyphl, KH/M®, ompenensemslii B

BOJOHACBIIICHHLIX T'PYHTAX C YUCTOM B3BCIIMBAHUA B BOJC,

@1 4 C|- pacyeTHbIE 3HaYEHHS COOTBETCTBEHHO YIJla BHYTPEHHEr0 TPEHUS TPYHTA, TPa., U yAEIbHOTO

g

cuerieHus rpyHra, klla;

- K03 HUIHEHT, MPUHUMAEMbI PaBHBIM ITPH 3a0UBHBIX CBasX U cBasx-oOosoukax 0,6, a mpu
BCEX OCTaJIbHBIX BUaax csaii - 0,3;

M. + M,
M, == '
nM, + M,

(A.18)



rae Mc - MOMEHT OT BHEIITHUX MTOCTOSTHHBIX PAaCYETHHIX HATPY30K B CEUEHUU (PyHIAMEHTa Ha YPOBHE
HIKHUX KOHIIOB cBaii, KH-M;
M - TO e, OT BHEILIHUX BPEMEHHBIX PACUETHBIX Harpy3ok, kH-m;

N - xoaddurueHT, npuHUMaeMblii N = 2.5, 3a HCKITFOUEHUEM CITydaeB pacueTa:

a) 0c000 OTBETCTBEHHBIX COOPYKEHMUIA, 71st KOTOPEIX mpr | <2,5N mprHUMAIOT paBHBIM 4 1 IIpH

| >5-2.5 (TIpu IPOMEKYTOUHBIX 3HAYCHHSIX | sHaverne N ONPENESAI0T UHTEPIOJISLINEH);
0) (yHZaMEHTOB C OJHOPSAIHBIM pACIOJIOKEHHEM CBail, padOoTalONIMX Ha BHEIEHTPEHHO

MPUJIOKCHHYIO BEPTUKATBHYIO CKUMAIONIYIO HArpy3Ky, JJIsi KOTOPBIX cieayeT npuHumare N = 4
HE3aBHCHMO OT BeTH4HHSI | .

IIpumeuanue - Ecnu pacueTHble TOPU3OHTANBHBIC JABJICHUS HA TPYHT Gz, OnpenecHHbIe o Gopmyne (1.19),
HE yZOBIETBOPsIOT ycioBuio ([.17), HO mpH 3TOM Hecymias CIIOCOOHOCTh CBal MO MaTepHaly HEIOHCIIONb30BaHA U

TepeMEIIIeHNs! CBAH MEHbIIE MPeeNbHO IOIYyCKAEMbIX BEJMUMH, TO NPH IPUBEICHHOM ry6une cBaii | > 2,5 pacuer
ClIelyeT TMOBTOPUTH, NPUHSB yMEHbIICHHOE 3HaueHue Kod(pduuuenta nponopuuonansHoct K (em. [.2). Ilpun HoBOM
3HaueHun K HE0OX0MMO POBEPUTH MPOYHOCTH CBAM 110 MaTepHaly, €¢ IePEeMEILEHHUs, a TAK)Ke COOJII0JICHHE YCIIOBHS

(Z4.17).

.7 PacuerHoe nmaBieHune Gz, klla, Ha TPYHT MO KOHTAaKTy ¢ OOKOBOW IOBEPXHOCTHIO CBaw,
BO3HUKAIOIIIEE Ha TITyOHHE Z, a TaK)Ke pacueTHbIN n3rudaromuit MoMmeHT Mz, kH-M, monepeunyto cuiy
Q:, kH, npononpHyto cxumaromyto cury Nz, kH, neiicTByronue Ha TiyOMHE Z B CEUSCHUM CBaW,
CIIeTyeT ONpeAeNsaTh o Gpopmynam:

G, =£E UOAi_&Bl—i— I\z/IEOI C1+ |;|E0| D1 ;
o o o o
€ € € € (ng)
M; = a.?EIUoAs3 - a:ElyoBs + MoCs + HoDs/oi; (1.20)
Q; = a:’ElUoAs - 0:2ElyoBa + 0:MoCa + HoDs4; (1.21)
N; =N, (1.22)
rae K - koaddunmrenT nponoprimoHansHOCTH, onpeaensemMbii mo tadmume J1.1;

ag, Eu |l - 10 %€, uto u B popmyie (/1.8);
Z - npuBeneHHas TiyOuHa, ompenensemas mo gopmyne (J.7) B 3aBHCUMOCTH OT
3HA4YCeHHUsl JCHCTBUTEIBHON TMIIyOWHBI Z, UIS KOTOPOH ONpEAESIOT 3HAYCHHS
NaBJIeHUS Gz, MOMeHTa M; 1 monepednoi cuibl Qc;
Ho, Mo, Uo wo - To e, uto u B /1.4 u /1.5:
A1, B1, Ciu D1 - xo3ddummeHTsI, 3HaYCHHUS] KOTOPBIX TPUHUMALOT 110 Tabsmie [1.3;
A3, B3, Csu D3 -10 Xke;
As4,Bs,Cau Dy - T1O X6
N - pacuerHas oceBas Harpy3ka, KH, nmepemaBaemasi Ha TOJIOBY CBaw.
/1.8 PacueTHsiit MomeHT 3anenku Mt, KH-M, yauThIBaeMbIii pu pacueTe cBail, UMEIOIINX KECTKYIO
3a/IeIKy B POCTBEpPK, OOECIEUMBAIOIINN HEBO3MOXKHOCTH IIOBOPOTA TOJIOBBI CBaH, CIEIYET
ompeesaTh 1o GopMyIie

El (1.23)

rzie Bce OyKBeHHbIE 0003HAUEHHS T€ JK€, YTO U B MPEIbIIyIINX HopMyIax.

[Ipu »TOM 3HaK «MHUHYC» O3HA4aeT, YTO MPH TOPU3OHTAIBHOW cuiie H, HampaBieHHOW clieBa
HaIpaBo, Ha F0JIOBY CBau CO CTOPOHBI 3a/I€JIKH I1€PEIAETCSI MOMEHT, HAllPAaBJIEHHBIN IPOTHUB 4YaCOBOU
CTpEJKHU.



Taonuma /1.3

IIpuBenennas KoadpummenTsr
riyouHa
PacIoNoKEHUSI
CeYeHus CBau B A1 B1 Ci D, As Bs Cs D3 A4 B4 Cs D4
rpyHre Z
0 1 0 0 0 0 0 1 0 0 0 0 1
0,1 1 0,1 | 0,006| O 0 0 1 0,1 |-0,005| O 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 |0,005|-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 04 -0,08 |-0,021| -0,003 1
0,5 1 0,5 | 0,125 |0,021|-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 |0,057|-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 0,913 | 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 |-1877| 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
35 -2,928 |-1,272| 2,463 |4,980|-3,919 | -9,544 | -10,34 | -5,854 | 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
NMPUJIOXEHHUE E
(pexomenoyemoe)

PACYET HECYIIEH CIOCOBHOCTHA IMUPAMUJAJIbHBIX CBAW C HAKJIOHOM
BOKOBBIX 'PAHEM ip > 0,025

Hecymryto crioco6HOoCTh Fg, KH, mupamunansHbIX cBaii ¢ HaKJIIOHOM OOKOBBIX Tpaneii Ip > 0,025
TOIYCKAETCs ONPEACIIATh KaK CyMMY CHJI PaCYETHBIX COTTPOTHBIICHUI TPYHTA OCHOBAHHS Ha OOKOBOM
MOBEPXHOCTHU CBaM U TOJ €€ HIYKHUM KOHIIOM 10 opmyIie

n 2
F; =2 Acosa[p(tgo +tge,; +¢,;]+ d7( P +NCp5),
- M (E.1)
rie Ai - IIomaab 6OKOBOM TIOBEPXHOCTH CBAH B MPEENAX i-T0 CIOS IPYHTA, M2,
0 - YyroJI KOHYCHOCTH CBau, Ipa.;
@1,i, Cli - pacueTHbIC 3HAYCHUS yIJia BHYTPEHHErO TPEHHs, Tpaj., u cuemieHus, Klla, i-ro cmos
IPYHTa,;
d - cTOpoHa CeYeHHUsT HUKHETO KOHIIA CBaH, M;
Ny, n2 - KO3 PUIMEHTHI, 3HAUEHUST KOTOPBIX MpUBeaeHBI B Tabmuie E. 1.
ConpoTHBIICHHS TPYHTA IO OCTPHUEM CBaH Pi M Ha ee O0KOBOM moBepxHOCTH P'i, kI 1a, ompenenstor
o hopmyne



g
E.

p=p = o (P, +C;ctgo, ;) — ¢, ctge, ;,
4po,i(1_Vi )_Zpo,i(z_vi) (E.2)
rne Ei - Monmyns nmedopmammu rpyHTa i-rO cios, klla, ompenensemblii 1O pe3yibTaTaMm
MIPECCUOMETPUYECKHUX HCITBITaHUI,
Vi - kod¢p¢umment Ilyaccona I-ro cios TpyHTa, NPUHUMACMBbIi B COOTBETCTBHH C
tpeboBanusimu CHull 2.02.01;
& - ko uLMEHT, 3HAYCHUS KOTOPOTo npuBeieHb! B Tabnuie E. 1.
JlaBnenue rpyHTa Po,i, Pp,i, KI1a, onpenenstor no popmymnam:
V.
Po,i = ﬁ,},l,ihi’
i (E.3)
Pp,i = Po,i(1 + sin @1,i) + Ci,icos @i, (E.4)
e yii - yJAenbHbI Bec rpyHTa i-ro cios, kH/m®;
hi - cpeansist riryOMHA PacIONOKEHUS I-TO CIIOSI TPYHTA, M.
Tab6numa E.1
Yron BHyTpEHHEro TPeHUsl TPYHTA @y,i, TPai.
Kooguument = 8 12 16 20 24 28 32 36 40
ny 0,53 0,48 0,41 0,35 0,30 0,24 0,20 0,15 0,10 0,06
n; 0,94 0,88 0,83 0,78 0,73 0,69 0,65 0,62 0,58 0,54
g 0,06 0,12 0,17 0,22 0,26 0,29 0,32 0,35 0,37 0,39
[Ipumeuanune - /lasg NpOMEKYTOUHBIX 3HAYEHHUH yIila BHYTPEHHETO TPEHUS @) 3HAUCHUS KO3()(PUINEHTOB Ny,
N2 1 & onpeessiFoT HHTEPHOJISILIEH.

MNPUJIOXKEHMUE XK
(pexomenoyemoe)

OINPEJEJEHUE OCAJIKA JEHTOYHBIX CBAMHBIX ®YHJIAMEHTOB

Ocanky S, M (CM), JICHTOYHBIX CBailHBIX ()YHIAMEHTOB C OJHO- U JABYXPSIHBIM PACIIOJI0KECHAEM
CBall IPU PacCTOSHUH Mexay cBasiMH (3 - 4)d onpeaessirot o Gpopmyie

S = MSO'
nE (CK.1)

rae N - TOroHHas Harpy3ka Ha cBaiiHbIN (yHIameHT, KH/M, ¢ ydeTom Beca yHIaMeHTa B BUJC
MacCHBa rPyHTa CO CBAsIMH, OTPAaHHUYEHHOTO: CBEPXY - TIOBEPXHOCTHIO TUIAHUPOBKH; C OOKOB
- BEPTUKAJIbHBIMU TUIOCKOCTSIMH, MPOXOJSAIIMMH [0 HAPYKHBIM TPaHSIM KpaWHUX PSIOB
CBail; CHU3Y - IUNIOCKOCTHIO, MPOXOASAIIEH Yepe3 HUKHUE KOHIIbI CBal;

E, Vv - 3nauenus moxynsa nedopmanuu, klla, u xospdunuenra Ilyaccona rpyHra B mpenenax
C)KUMAEMOH TOJIIIH, ONpeAeIIsieMbIe IIsl YKa3aHHOTO BbIIIE ()YHIAMEHTa B COOTBETCTBHUH C
tpeboBanusimu CHull 2.02.01;

0o - kKo3hduIMEHT, TpUHUMAEMbIN MO0 HOMOTpaMMe (cM. pucyHOK JK.1) B 3aBUCHMOCTH OT
ko3¢ ¢purmenta [lyaccona v, npuBenennoi mupunsl pynaamenta B = B/h (roe B - mmpuna
byHmaMeHTa, MpUHUMAaeMas M0 HApPYXKHBIM TpaHsAM KpailHUX psmoB cBaif,; h - riyouHa
MOTPY>KEHHUSI CBail) M MpHUBEICHHON MIyOuMHBI Cokumaemoit Tommu Hce/h (He - royouna
CKUMAEMOM TOJIIIH ).

3nayeHus kod¢p¢uimenta Oo ONPEeNeNsioT [0 HOMOrpaMMe cieaylomuMm oOpasom. Ha

HOMOTpaMMe 4epe3 TOYKY, COOTBETCTBYIONIYIO BHIYHCICHHOMY 3HAUYECHUIO NIPUBEICHHOW TTyOWHBI
C)KMMaeMO# TOJIIM, TPOBOAAT MPSAMYIO, MAPALIEIBbHYIO OCH abCLUCC, 10 TMepecedeHns ¢ JTUHUEH
MPUBEICHHON MmUpUHBI QyHAaMeHTa B W omyckaroT meprneHauKyssp 10 JuHUM KoddduimeHTa
ITyaccona rpyHta V. M3 TOUkHM mepeceueHus! MpOBOIAT JUHHIO, HMapaljieNbHyl0 OCH alcImce, 10
TePECEUYCHMS C OChIO OPJIMHAT, HA KOTOPOU MpUBEICHBI 3HAUCHUS KO3 dHUIIeHTa Oo.



|.|%1 I | .J. L i .__:

Pucynok K.1 - Homorpamma a1 onpeneneHus 3HaYeHUH do

NPUJIOKEHUE U
(pexomenoyemoe)

OIPEJEJIEHUE OCAJKHA OJUHOYHOMN CBAU C YYETOM MOJYJISA CABUAT A

Pacuer ocaaku OaWHOYHBIX CBai, MpOpE3alOIUX CIOW TpyHTa ¢ MoxayieM ciasura Gi, Mlla,
koapduurentom IlyaccoHa Vi M ONUPAIOLUIMXCS HAa TPYHT, pacCMaTpUBAEMbIH Kak JMHEHHO-
nedhopMupyeMoe TOIYIIPOCTPAHCTBO, XapakTepuzyemoe monaynem casura Gz m ko3dduimenTom
[Tyaccona Vo, nonyckaercst mpou3Boauth rpu N < Fa/yk u ipu ycmosuum I/d > 5, G11/G2d > 1 (roe | -
JUTMHA CBaH, M, O - IWaMeTp WJIM CTOPOHA MOMEPEYHOTO CEUCHHUS CBau, M) 10 (hopMyIiam:

a) JUIsl ONMHOYHOU CBau 0e3 yIIupeHus

N
S=p—,
Gl (1)
rae N- BepTukaibHas Harpyska, nepegaBaemas Ha csato, MH;
B - xoaddummeHT, onpeaenseMsiii o Gopmye

B 1-@le)
Ay X (1.2)

smech  B'= 0,17In(kvG1l/G2d) - koadduImeHT, COOTBETCTBYIOIINI aOCOIIOTHO KecTKoM cBac (EA
= oo);
a'= 0,17In(kvil/d) - Tor ke KoOdhdHUIHMEHT I Cilydas OJHOPOJHOTO OCHOBAHUS C
xapakrepuctukamu Gi 1 Vi;
v =EA/G1l?> - oTHOCHTENbHAS )KECTKOCTh CBAH;
EA - ecTkocThb CTBOJA cBau Ha cxkarue, MH;
M - mapamerp, XapakTepH3YIOIIUil YBEIMYEHUE OCAIKH 3a CYET CHKaTHsS CTBOJA H
orpeeNseMblid TIo hopmyIie

B=

_ 2,12%3/4 .
o212y (11.3)

kv, kvi - K03 unmenTsI, onpeaensieMbie o Gopmyiie
ky=2,82 - 3,78v + 2,182 (1.4)

COOTBETCTBEHHO 1pu V = (V1 + V2)/2 1 ipu V = Vy;
0) 111 OMMHOYHOM CBaM C YITUPEHUEM



0,22N NI
S_

_ LY n.s
G,d, EA (1)

rae o - qMaMETp YIIUPEHHS CBAH.

Xapakrepuctukd Gi1 M Vi IPUHUMAIOTCS OCPETHEHHBIMM Ui BCEX CIIOEB TPYHTA B Ipelenax
rI1yOUHBI TOrpy>XeHus cBau, a Gz u V2 - B ipeenax 10 nuaMeTpoB cBau WM YIIUPEHUS (715 CBaH C
YIIUPEHUEM) IIPU YCIOBUH, YTO NOJ HM)KHUMHU KOHIIAMM CBall OTCYTCTBYIOT TJIMHUCTBIE TPYHTHI
TEeKy4ell KOHCUCTEHIINH, OPraHO-MUHEPAIbHBIE U OPraHUYECKNE TPYHTHI.

KitoueBsie cioBa: cBaiiHble (yHIaMEHTBI, TPOEKTUPOBAHKE, YCTPOUCTBO, 3aHUS U COOPYKEHUS
CTpOSIIINECS U PEKOHCTPYUPYEMBIE
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