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BBEJEHUE

CBoJl mpaBmII TI0 MTPOSKTUPOBAHUIO U YCTPOMCTBY CBalHBIX (pyHIaMEHTOB pa3padOTaH B Pa3BUTHE
o0s3arenbHbIX nonokeHni u TpeboBanuii CHull 2.02.03-85 nu CHull 3.02.01-87.

CBox mpaBWJI yCTaHABIMBACT TPEOOBAHUSI K MPOCKTUPOBAHUIO U YCTPOMCTBY Pa3IMYHBIX THUIIOB
CBall B pa3IMYHbIX HHKEHEPHO-TEOJOTHUECKUX YCIOBUSAX U JUISl Pa3INYHBIX BUIOB CTPOUTEIHCTBA.

Pazpaboran I'VII HUMOCII um. I'epceBanoBa (a-p TexH. Hayk B.A. VnbuyeB — pyKOBOAWTEID
TeMbl; AoKTOpa TexH. Hayk: b.B. baxommun, B.II. Ilerpyxun, E.A. Copouan, JI.P. CraBHunep;
KaHaumaTel TexH. Hayk: FO.A. Barmacapos, A.M. [I3aros, X.A. Ixantumupos, B.I'. Bynanos, O.1.
UrnaroBa, B.E. Kowmam, JI. I'. Mapuynonsckuir, B.B. MuxeeB, IO0.I'. Tpodumenkos, B.I.
®enoposckwit, [1.1. SActpedoB).

1 OBJIACTh IPUMEHEHUA

Hacrosmuii Ceox mpasuit (CIT) pactpocTpaHseTcst Ha CBaifHbIe (DyHIaMEHTBI BHOBb CTPOSIIHXCS
PEKOHCTPYHUPYEMBIX 3/1aHUI U COOPYKESHUH.

CII He pacrpocTpaHsieTcsi Ha NMPOEKTUPOBAHUE W YCTPOMCTBO CBaWHBIX (DYHIAMEHTOB 3/IaHUH U
COOpPYXXEHHWH, BO3BOAMMBIX Ha BEYHOMEP3JbIX TIPYHTAX, CBailHBIX (YHJAMEHTOB MAIIUH C
JUHAMWYECKIMH Harpy3KaMH, a TaKk)Ke ONOp MOPCKHX HE(TEIPOMBICIOBBIX M JPYTUX COOPYKCHHH,
BO3BOANMMBIX Ha KOHTHHEHTAIBHOM IIeNb(e IpH IITyOHnHe morpyskeHus omnop doiuee 35 M.

CpaiiHple (QyHZaMEHTH 3IaHUH M COOpPYKEHHH, BO3BOAMMBIX B palOHAX C HAIWYAEM WIIH
BO3MOXKHOCTBIO Pa3BHUTHS ONACHBIX T'€OJOTHYECKHX MPOILECCOB (KapCTOB, OMON3HEH U T.II.), CIEAYET
MPOEKTUPOBAaTh C YYETOM JOMONHHUTENBHBIX TPeOOBAaHWH COOTBETCTBYIOIIMX HOPMAaTHBHBIX
JIOKyMEHTOB, YTBEPKICHHBIX WIX coriacoBaHHbIX ['occtpoem Poccun.



2 HOPMATHUBHBIE CCBUIKHA

B nacrosimem CBojie paBuII IPUBECHBI CCHUTKH Ha CIEAYIOIINEe HOPMaTHBHBIE IOKYMEHTHI:

CHulII 11-7-81* CtpouTenscTBO B CEHCMUYECKUX paifoHax

CHulII 11-23-81* CranbHble KOHCTPYKIUH

CHulT 11-25-80 JlepeBsHHBIE KOHCTPYKITUH

CHullI 2.01.07-85* Harpy3ku u Bo3neicTBHSA

CHull 2.01.09-91 3gaHus u coopykeHHS Ha MOAPAOATHIBAEMBIX TEPPUTOPHIX W IMPOCATOYHBIX
TpyHTax

CHullI 2.02.01-83* OcHOBaHIS 3IaHUHA U COOPYKESHUN

CHullI 2.02.03-85 Cgaitable GyHIaMEHTHI

CHulI 2.03.11-85 3ammra CTpOUTENbHBIX KOHCTPYKIIUH OT KOPPO3UHU

CHulI 2.05.03-84* MocTbl u TpyOBI

CHulI 2.06.06-85 I1noTHHEI OETOHHBIE U JKeJIe300eTOHHbIE

CHulI 2.06.08-87 betoHHbIE 1 kene300€TOHHBIE KOHCTPYKIMU THIAPOTEXHUIECKUX COOPYKEHNH

CHulII 3.01.01-85* Opranuzanusi CTpOMTETLHOTO POU3BOICTBA

CHulI 3.02.01-87 3emmnsHble COOpYKEHHS, OCHOBaHUS U (QyHIaMEHTHI

CHulI 3.03.01-87 Hecymue u orpaxaaromiye KOHCTPYKLHUN

CHulI 3.04.01-87 M30a5UMOHHBIE U OTAEIOYHBIE TOKPBITUS

CHull 11-02-96 NnxeHepHbIe U3bICKAHUS TS CTPOUTENBCTBA. OCHOBHBIE TTOJIOKEHHUSI

CHull 23-01-99* CtpouTenbHasi KITMMATOIOTHUS

CHull 33-01-2003 I'uaporexHuyeckue coopyxenusi. OCHOBHBIC TTOJIOKEHUS

CHull 52-01-2003 BeroHHbIe U xene300eTOHHbIE KOHCTPYKIUH. OCHOBHBIE MTOJIOKEHUSI

CII 11-102-97 NnkeHepHO-IKOIOTMIECKUE N3BICKAHHUS IS CTPOUTEIBCTBA

CII 11-104-97 NnxxeHepHO-Te01e3UUECKIe U3BICKAHUS [UIsl CTPOUTENILCTBA

CII 11-105-97 NnxeHepHO-Te0IOTHYECKHE U3BICKAHUS 1JIs1 CTPOUTENHCTBA

I'OCT 5686—94 I'pyHuTbl. MeTOo1bI MOJNIEBBIX UCTILITAHUIA CBAsIMU

I'OCT 7473—94 Cmecu Geronnble. TeXxHUUECKHE YCIOBHS

I'OCT 9463—288 Jlecomarepuansl KpyTible XBOWHBIX MOPOA. TeXHUYECKHE YCIOBUSL

I'OCT 10181—2000 Cmecu O6eToHHBIE. MeTOIBI UCIIBITAHUI

I'OCT 12248—96 I'pyntsl. MeTonsl 1a00paTOPHOTO OMpENENICHNsT XapaKTePUCTUK MPOYHOCTH H
JeOpMHUPYEMOCTH

I'OCT 14098—91 CoemuHeHns cBapHBIE apMaTypbl W 3aKIAQIHBIX H3IEIHN JKele300€TOHHBIX
KOHCTPYKLMH. TUIbl, KOHCTPYKIMH U Pa3MeEPbI

I'OCT 18105—86* betons!. [IpaBuia KOHTPOJISt IPOYHOCTH

I'OCT 19804—91 Csau xene3o0eToHHbIe. TeXHUYECKUE YCIOBUS

I'OCT 19804.2—79* Cpan 3a0MBHBIE ’ke1€300€TOHHBIE IIEIbHBIE CIUIONIHBIE KBAAPATHOTO CEYEHHS
C TIONepevyHbIM apMUPOBAHUEM CTBOJIA C HaIpsraeMoil apmatypoil. KoHcTpykIiust u pazMepsl

I'OCT 19804.3—80* Cpam 3a0uBHBIC ’KeJIE300€TOHHBIE KB3JAPATHOI'O CEYCHUS C KpPYIJIOH
nostocteio. KoHCTpyKums u pazmepsl

I'OCT 19804.4—78* Csam 3a0uBHBIC kKele300€TOHHBIC KBAJIPATHOI'O CEYCHUS 0€3 TOMEepETHOro
apMHUpoOBaHUA cTBOJIA. KOHCTPYKIUS 1 pa3mMepbl

I'OCT 19804.5—83 CBawu mosbie KpyIiIoro CEYeHHUs U CBar-000I0YKH JKeIe300€ TOHHBIE IIEJTEHBIC C
HeHanpsraemoul apmatypoil. KoHcTpykius u pazmepsl

I'OCT 19804.6—83 Cpam mojiple KpPyIJOrO CEUCHHs W CBaM-OOOJIOYKH KeJIe300CTOHHBIE
COCTaBHBIE C HEHAIpsraeMoit apmarypoil. KoHCTpyKIust 1 pa3Mepsl

I'OCT 19912—2001 I'pyutbl. MeToabl MOJCBBIX HCMBITAHUH CTATHYECKUM M JIUHAMHYCCKUM
30HAMPOBAHUEM

I'OCT 20276—99 TI'pyntsl. MeToabl MOJEBOrO ONPEACICHUs XapaKTePUCTHK IPOYHOCTU U
Je(OPMHUPYEMOCTH

I'OCT 20522—96 I'pyHTbl. MeTOIBI CTATUCTHYECKOH 00pabOTKH Pe3yIIbTaTOB UCTIBITAHUI

I'OCT 25100—95 I'pynrsl. Knaccudukarys

I'OCT 27751—88 HanexKHOCTb CTPOUTENBHBIX KOHCTPYKIUM 1 OCHOBaHUN. OCHOBHBIE MOJIOKEHHS
0 pacuery

3 ONPEJAEJIEHUSA

TepMUHBI C COOTBETCTBYIOIIMMH OIpEeICHUSIMH, HCIONb3yeMble B HacTosmeM CBojae MpaBui,
MIPUBEJICHBI B IPUIIOKECHUH A.
HaumeHnoBaHus I'pyHTOB OCHOBaHH 31aHUI U coOpykeHHH NMpuHATE B cooTBeTcTBUU ¢ ['OCT



25100.

4 OBIIME ITOJIOKEHUSA

4.1 Cgaitaple pyHIaMEHTHI TOJDKHBI TPOSKTHPOBATHCS HA OCHOBE U C YUETOM:

a) pe3yIbTaTOB WHKCHEPHBIX U3BICKAHUH U CTPOUTEIIECTBRA,

0) cBemeHuiT 0 CeHCMIYHOCTH paifoHa CTPOUTEIHCTBA;

B) JaHHBIX, XapaKTePHU3YIONINX Ha3HAUCHHE, KOHCTPYKTUBHBIE M TEXHOJOTHMYECKHE OCOOEHHOCTH
COOPY>KEHUS U YCIIOBHUS €T0 SKCILTyaTaIliu;

T') ACUCTBYIONNX Ha (YHIAMEHTHI HATPY30K;

) YCIIOBHIA CYIIECTBYIOIIEH 3aCTPONKHU M BIMSHUS Ha Hee HOBOTO CTPOUTEIILCTRA,

€) DKOJIOTUYECKUX TPeOOBaHMUH;

K) TEXHHUKO-DKOHOMHUYECKOTO CPAaBHEHUS BO3MOXKHBIX BAPHUAHTOB TMPOCKTHBIX PEIICHUHA IS
MPUHATHS BapUaHTa, OO0ECIEYMBAIONICTO HAWOOJee IOJIHOE WCIONB30BaHUEC MPOYHOCTHBIX U
JNe(OPMAIMOHHBIX ~ XApAaKTEPUCTHK TPYHTOB U  (PU3MKO-MEXaHWYECKHX CBOMCTB MaTepHajoB
(hyHIAaMEHTOB.

42 Tlpm TpOEKTUPOBAHWW MOJDKHBI OBITh MPEIYCMOTPEHBI pEIICHUs, 00ecIeunBaIonye
HA/ICKHOCTh, OJTOBEYHOCTh W HKOHOMHYHOCTH COOPYKEHHH Ha BCEX CTAINsIX CTPOHWTENhCTBA U
SKCILUTyaTalny.

IIpu pa3paboTke MPOEKTOB NPOM3BOACTBA PAOOT ¥ OPTaHMU3AIMH CTPOUTENHCTBA TOJDKHBI
BBITIOJTHATECS TpeOOBaHUA IO OOECIEYCHHIO HAIES)KHOCTH KOHCTPYKIMM Ha BCEX CTamusIX WX
BO3BECCHUS.

4.3 Tlpu NpOEeKTUPOBAHWM CJEIYyeT YYUTHIBATH MECTHBIE YCIOBUS CTPOMTENLCTBA, a TaKkKe
HMCIOmHﬁCﬂ OIIBIT IMMPOCKTUPOBAHUA, CTPOUTEIILCTBA W IKCILUTyaTallun COOpy)KCHI/Iﬁ B aHAJIOTMYHBbIX
WH)XEHEPHO-TEOJIOTHICCKUX, THIPOTCOIOTHYECKUX U IKOJIOTUICCKUX YCIOBHUAX. [T 3TOTO JOJKHEI
OBITH BBISIBIICHBI TAHHBIC O MPOW3BOJICTBEHHBIX BO3MOXHOCTSIX CTPOUTEIBHOM OpraHU3aIliy, €€ IapKe
000pyIOBaHUS, 0)KUJACMBIX KIIMMATHYSCKUX YCIOBUSIX HA BECh TIEPUO]] CTPOUTEIHCTBA U T.11.

JlaHHBIE O KIMMATHYECKUX YCIOBHSAX palOHA CTPOUTEIhCTBA JOJDKHBI TNPHHUMATHCS B
cootBercTBun co CHuII 23-01.

4.4 PaboTHl 0 TPOSKTHPOBAHUIO CBAWHBIX (YHAAMEHTOB CIIEAYeT BECTH B COOTBETCTBHH C
TEXHUYECKUM 3a/IJaHHEeM Ha IMPOSKTUPOBAHNE U HEOOXOAWMBIMU UCXOAHBIMU MaHHBIMHE (4.1). [Topsook
pa3paboTKH MPOEKTHOM JOKYMEHTAIMH U3JI0KEH B IPHIIOKeHHH b.

4.5 Ilpu mNpOeKTUPOBAaHUM CIEAYEeT YUYUTHIBATh YPOBEHb OTBETCTBEHHOCTH COOPYXEHHS B
cootBercTBUU ¢ ['OCT 27751: | — noBsieHnsild, || — HOpManbHbii, |11 — moHMKEHHBIH.

4.6 UmKeHepHble W3BICKAHMS JUIi CTPOUTEIBbCTBA, pabOThI MO TPOSKTHPOBAHMIO CBAHBIX
(hYHIITAMEHTOB M UX YCTPOWCTBY TOJKHBI BRITIOIHATHCS OPTaHU3AIMSIMU, UMCIOIUMH JIUIICH3UN Ha 3TU
BU/IBI pa0oOT.

4.7 Cepaiinple (yHIAMEHTBI CJCIyeT MPOCKTHPOBATH HAa OCHOBE pPE3YJIbTaTOB HHKXCHEPHBIX
W3BICKaHUH, BBITOJHCHHBIX B cOOTBeTCTBUM ¢ Tpeboanmsmu CHull 11-02, CIT 11-102, CIT 11-104,
CII 11-105 u pa3nena 5 nacrosiero CII.

BrimonHeHHBIE WH)KEHEPHBIC M3BICKAHHS JOJDKHBI 00ECICUYUTh HE TOJIBKO M3yUCHHE HHKCHEPHO-
TEOJOTHYECKNX YCIOBHA HOBOTO CTPOUTENBCTBA, HO W TMOJNYYCHHWE HEOOXOAMMBIX ITaHHBIX IS
MIPOBEPKH BIMSIHUS YCTPOHCTBA CBaHBIX (DYHIAMEHTOB Ha CYIIECTBYIOIINE 3IaHUS U COOPYKCHHUS U
OKpY>KaIOIIYIO CpPeLy, a TaKXkKe IS MPOSKTUPOBAHMS, B CIydae HEOOXOAUMOCTH, YCHIICHUS OCHOBAHUI
1 (pyHJAMEHTOB CYIIECTBYIOIIUX COOPYKEHHH.

IIpoekTHpoBaHuEe CBaMHBIX (YHIAMEHTOB 0€3 COOTBETCTBYIOMIETO M TOCTATOYHOTO HHXCHEPHO-
re0JIOTHIECKOr0 0OOCHOBAHUS HE TOMYCKACTCS.

4.8 Tlpu WCTOAB30BAHWU IS CTPOUTEIIHCTBA BOJU3U CYIICCTBYIOIIUX 3JIaHUA M COOPYKCHUI
3a0UBHBIX WJIM BHOPOTIOrPYKACMBIX CBail, a TaKKe CBail ¢ KaMy(JICTHOH MATOH, 00pa3yeMoil B3pHIBOM,
HEOOXOMMMO TPOU3BOAMTH OICHKY BIHUSHHUS JWHAMHYCCKHX BO3JCHCTBUH HAa KOHCTPYKIIUU
CYIICCTBYIOIINX 3JaHUN WM COOPYXKCHHH, a TaKKe Ha HAaXOJIIIHMECS B HHUX YYBCTBHUTCIBHEIC K
KOJICOaHUSIM MAIIMHEI, TPUOOPEI B 00OPYJOBaHUE, U B HEOOXOAWMBIX CIyYasx IMPEIyCMaTPUBaTh
W3MEpeHHus MapaMeTpoB KoJeOaHUil TPYHTa, COOPYXKEHHH, a TaKXKe IMOA3EMHBIX KOMMYHHUKAIMHA TPH
OTIBITHOM TTOTPY>KEHUH U U3TOTOBJICHUH CBAM.

4.9 B mpoekTax cBaifHBIX ()yHIAMEHTOB HEOOXOIMMO IpeIyCMaTPHUBaTh IPOBEICHUE HATYPHBIX
namepenuii (MonutopuHr). Cocta, 00beM U METO/IbI MOHUTOPUHTA YCTaHABIMBAIOT B 3aBUCHMOCTH OT
YPOBHSI OTBETCTBEHHOCTH COOPY)KCHHUS U CIIOKHOCTH HH)KCHEPHO-TCOJIOTMYCCKUX YCIOBUI (pasmern
16).

Hatypubie m3mepenus aedopmariuii OCHOBaHWA W (DYHIAMEHTOB JIOJDKHBI MPEIyCMAaTPUBATHCS



TaKXke B Cllyyae NMPUMEHEHHUS HOBBIX WJIM HEIOCTATOYHO M3YYEHHBIX KOHCTPYKLHUH COOpYKEHUH WM
(yHZaMEHTOB, a TaKKe B Cilydae €ClM B 33JaHHMM Ha NPOCKTUPOBAHHE HMMEIOTCS CIeLUabHbIC
TpeOOoBaHuUs 110 MPOBEJCHUIO HATYPHBIX U3MEPEHHH.

4.10 Mcnonezyemble IpU yCTPOMCTBE CBaWHBIX (PYHIAMEHTOB TPYHTBI, MaTepHalbl, M3IEIUS U
KOHCTPYKIUH JIOJDKHBI YJIOBJIETBOPATH TPEOOBAaHHMSM HPOEKTOB, COOTBETCTBYIOIIMX CTAHAAPTOB H
TEXHHMYECKHX YCIOBMHA. 3aMeHa NpPEeITyCMOTPEHHBIX MPOEKTOM TIPYHTOB, MaTepHalioB, M3ICITHH |
KOHCTPYKIUH, BXOAAIINX B COCTaB BO3BOIAMMOIO COOPY)XEHHS WJIM €r0 OCHOBAHMSA, JOITyCKaeTCs
TOJIBKO IT0 COTJIACOBAHMUIO C IPOEKTHOM OpraHu3aIieil 1 3aKa34uKOM.

4.11 Caiiaple (yHOAMEHTHI, MpeTHa3HAYCHHBIC IS AKCIUTyaTallid B YCJIOBUSAX AarpecCUBHON
Cpensl, cieqyeT mpoeKTHpoBath ¢ yueroMm Tpeboanmit CHull 2.03.11, a nepeBsHHBIE KOHCTPYKINUH
CBalHBIX (PYHIAMEHTOB — TaKXE C y4eTOM TpPeOOBaHMH IO 3aIUTE WX OT THUEHUS, Pa3pyLICHUs U
MOpa)KEHUsI TPEBOTOULIAMHU.

4.12 Tlpu NpoeKTUPOBaHUM M BO3BEICHUM CBAaWHBIX (DYHJaMEHTOB M3 MOHOJHMTHOTO M COOpPHOTO
OeroHa wimu xkene3o0eToHa cienyeT pykoBoactBoBaThess CHull 52-01, CHwuIl 2.03.11 u CHull
3.04.01, a Taxxe coOioaaTh TpeOOBAHHST HOPMATHBHBIX JIOKYMEHTOB 1O OPTaHHU3AIMH CTPOUTEIHHOTO
MIPOM3BOJICTBA, T'€0/IE3UUECKUM padoTaM, TEXHUKE 0€30MacHOCTH, ITpaBuiIaM MOXKapHOH 0e30IacHOCTH
IIPY TIPOM3BOACTBE CTPOUTEIHHO-MOHTAXHBIX PA0OT U OXpaHe OKPY>KaroIeH CpeIbl.

ITpn mpon3BoCTBE 3eMIITHBIX PadOT, YCTPOMCTBE OCHOBaHUM M (PyHIAMEHTOB CIIEyeT BBIIOIHSIT
BXOJHOM, ONEpalMOHHBI M IPUEMOYHBI KOHTpoab, pykoBoiacTBysacs CHull 3.01.01. IIpuemky
CBalHBIX (DYHIAMEHTOB CIICIyeT BBIIONHATH C COCTaBJICHUEM AKTOB OCBHJETEIBCTBOBAHUS CKPBITBHIX
pabot. Ilpm HEOOXOAMMOCTH B IPOEKTE NOMYCKAeTCsl yKa3bIBaTh JIPyTHe 3JIEMEHTHI, IMOJUIE)KaIIne
MPOMEXXYTOYHOH ITPUEMKE, C COCTaBIEHHEM aKTOB OCBUAETEIHCTBOBAHHS CKPBITHIX PA0OT.

4.13 Tlpu npPOEKTUPOBAHWM JODKHA OBITH TPENYCMOTPEHa Cpe3Ka OSKOJOTMYECKH HYHCTOTO
IUIOJOPOJHOIO CJIOSl MOYBBI JUIS IOCIEAYIOIIEr0 HCMOIb30BaHUA €€ B LENIX BOCCTAHOBJICHMS
(pexynbTUBAIMN) HAPYIICHHBIX HJIH MaJIONPOAYKTUBHBIX CEIbCKOX03IHCTBEHHBIX 3€Melb, 03€JICHEHUS
paifoHa 3acTpOMKH U T.II.

4.14 Tlpu CTpOUTENBCTBE Ha Y4YacTKax, e, M0 JaHHBIM MH)KEHEPHO-IKOJOTHUYECKUX H3BICKAHWM,
MMEIOTCSI BBIJIETICHUS TOYBEHHBIX Ta30B (paJioHa, METaHa, TOPHHA), IOJDKHBI OBITh IPUHATHI MEPHI MO
M30JBIIUH COTIPUKACAIONINXCS ¢ TPYHTOM KOHCTPYKIMH, YTOOBI BOCIIPEISITCTBOBATh MTPOHUKHOBEHHIO
MOYBEHHOTO T'a3a B COOPYKEHHE, U JIPyTHe MEpHI, CIIOCOOCTBYIOIINE CHIDKEHHIO €T0 KOHIIEHTpaluy B
COOTBETCTBHUH C TPEOOBAHMSAMH CAHUTAPHBIX HOPM.

5 TPEBOBAHUA K UHAKEHEPHO-I'EOJIOI'NYECKHUM U3bICKAHUAM

5.1 Pe3ynbTaThl HHKEHEPHBIX U3BICKAHUH JTOJDKHBI COAEPIKATh JaHHbBIE, HEOOXOAUMBIE JUIs BRIOOpa
TUMa (yHIAMEHTa, B TOM YHUCIE CBAiHOIO, ONpENeNieHWs] BHIA CBalli M UX Pa3MepoB, pacuyeTHOI
HarpysKH, JIOIyCKaeMOl Ha CBaro, M MPOBEJCHUS PACUETOB II0 IPEAETBHBIM COCTOSHHSM C yYETOM
MPOTHO32 BO3MOXHBIX H3MEHEHHH (B TMPOLECCE CTPOMTENBCTBA M HKCIUTyaTalliM) HH)KEHEPHO-
Te0JIOTHYECKHX, THIPOTeOIOTHUECKUX U IKOJIOTMYECKUX YCIOBUH TUIONIA KU CTPOUTEIBCTBA, & TaKKe
BU/Ia M 00beMa MHXKEHEPHBIX MEPOIPUSATHH 110 €€ OCBOCHUIO.

5.2 B TeXHUUYECKOM 3a/laHHUH, TIOMUMO OOIIMX CBEIECHHWH, HEOOXOIMUMO YKa3aTh IMpe/IojiaracMble
THII CBAHOTO (yHIaMEHTa, JUIMHY CBail U Harpy3Ky Ha CBAIO.

5.3 U3sickaHus Ui CBaHBIX ()YHIAMEHTOB B OOIIEM CIydae BKIIOYAIOT CIIEAYIOUIHA KOMIUIEKC
pabor:

- OypeHne CKBaKHH ¢ 0TOOPOM 00pasIloB U OMMMCAHUEM IPOXOJUMBIX TPYHTOB;

- 1a0OpaTOpHBIE UCCIIEIOBaHMS (PU3NKO-MEXaHHUYECKUX CBOMCTB TPYHTOB U MOJI3EMHBIX BOJI;

- 30HAUPOBAHUE T'PYHTOB — CTATUYCCKOEC U TMHAMHUYCCKOEC,

- IPECCUOMETPUYECKUE UCTIBITAaHUS TPYHTOB;

- UCTIBITAHMS TPYHTOB IITAMITaMH (CTATUYECKHMH HATrpy3KaMHu);

- UCTIBITAHMSI TPYHTOB ATAJOHHBIMH CBasIMU | (MJIM) UCIBITAHHS TPYHTOB HATYPHBIMH CBasMHU;

- OMNBITHBIE DPAa0OTBHI IO WCCICIOBAHHWIO BIMSHHUS YCTPOWCTBAa CBaWHBIX (YHIAMEHTOB Ha
OKpYXaoLIyl0 Cpely, B TOM YHCJIEC Ha PACIHOJIOKCHHBIC BOJM3M COOPYXEHHS (IO CIICHHATBHOMY
3aJIaHUIO TPOEKTHOM OpraHU3aIiHN).

5.4 OOs3aTensHBIMH BHAaMH pabOT, HE3aBUCMMO OT YPOBHA OTBETCTBEHHOCTH OOBEKTOB
CTPOUTEIBCTBA M THUIIOB CBalHBIX (YHZAMEHTOB, SIBISIFOTCS OypeHHE CKBaKHH, JaOOpaTOpHBIE
WCCIECOBAaHNA W CTaTHYECKOE, KOMOMHHMPOBAHHOE WM AWHAMHUYECKOe 30HAMpoBaHue. llpm 3ToM
HauboIee MpEANOYTUTEIbHBIM MECTOAOM 30HAUPOBAHUA SABJIACTCA CTaTUYCCKOC HUIIn
KOMOHMHHMPOBaHHOE, B IIpOIECCe KOTOPOro, IMOMHMO IIOKa3aTeled CTaTHYECKOro 30HIUPOBAHHA
TPYHTOB, IPOU3BOAAT OIPECACICHUEC HX IIJIOTHOCTH U BJIAXKHOCTH C TOMOIIBIO PAAHOAKTHUBHOI'O
kaportaxa (I'OCT 19912).



5.5 Hns oobektoB | u |l ypoBHeW OTBETCTBEHHOCTH YyKa3aHHble B 5.4 paboThl HEOOXOAMMO
JIOTIOJIHATHh HCIBITAaHUSIMH TPYHTOB mpeccruoMmeTrpamu u mTamnamu (I'OCT 20276), sTanoHHBIMH U
HatypHbiMH cBassMu (I'OCT 5686) B cOOTBETCTBHM C peKOMeHIauusiMu npuioxeHus B. Ilpu stom
HEOOXOAMMO YYMTHIBATH KAaTErOpHMHM CJIOXXHOCTH TPYHTOBBIX YCJIOBWH, YCTaHaBIMBAaeMble B
3aBUCHMOCTH OT OJTHOPOJHOCTH I'PYHTOB I10 YCJIOBHSIM 3aJIETaHHsI M CBOWCTBaM (CM. IpHiIokeHHe B).

5.6 Ilpu mpuMeHeHHH KOHCTPYKIUHA W3 OypO3aBUHYMBAaEMBIX CBail (IO CHEIHAIbHOMY 3aTaHUIO
MPOEKTHON OpraHM3aIlii) B COCTaB PabOT ClelyeT BKIIOYATh ONBITHBIE MOTPYXEHUs CBal C LENBIO
YTOUHEHUS Ha3HAYEHHBIX MPU NPOESKTUPOBAHMM pPA3MEPOB CIMPAITBHOH HABUBKH WU pPEXHMa
MOTPYXKEHUSI, a TAK)KE HATYPHBIE HCIIBITAHKS 3TUX CBAl CTATHIECKUMH HAarpy3KaMu.

ITpn mpuMeHeHNN KOMOWHHMPOBAHHBIX CBAalHO-IUINTHBIX (YHIAMEHTOB B COCTaB PabOT CiledyeT
BKJIFOUaTh UCIIBITAHUS TPYHTOB IITAMIIAMU M HATYPHBIMU CBAsSIMH.

5.7 Ecium mo mpoekTy mnepelaBaeMble Ha CBal TOPH3OHTAJIbHBIE HArpy3Kd NpeBblnaror 5 %
BEPTUKAJIBHBIX, TO JOJIKHBI ITPOBOAUTHCA UCIBITAHUSA T'PYHTOB CBassMU Ha TOPU30HTAJIbHBIC HAI'PY3KHU.

[Ipn mepenade Ha cBaW BBIACPTUBAIONIMX WJIM 3HAKONEPEMEHHBIX HAarpy30K HeoOXOAWMOCTb
MIPOBEJICHUS ONBITHBIX PAa0OT J0JKHA ONPEEISATHCS B KXKIOM KOHKPETHOM ClTydae.

5.8 Hecymryto crocoOHOCTh CBail 10 pe3yJibTaTraM IIOJIEBBIX HCIBITAaHWH T'PYHTOB HATYpHOH W
STAJOHHOM CBaell W CTaTWYECKHUM 30HIMPOBAHHEM CIIEAYET OMNpPEIETSITh B COOTBETCTBUU C
noapaszaenom 7.3.

5.9 HcnbTaHust TPYHTOB CBasIMM, IITaMIIaMH M IIPECCHOMETpaMH IIPOBOJST, KaK MpaBHIO, HA
ONBITHBIX Y4YacTKaX, BBIOMpAaeMbIX 10 pe3yiabTaTaM OypeHUs CKBOXHH M 30HJUPOBAHHSA H
pacroiaraeMbIX B MECTaxX, HamOoJiee XapaKTEepHBIX MO TPYHTOBBIM YCJIOBHSAM, B 30HaX HambOoiee
3arpyKeHHbIX ()YHIaMEHTOB, a TAKXKE B MECTax, I7I€ BO3MOKHOCTb MOTPYXKEHUSI CBail MO TPYHTOBBIM
YCIIOBUAM BbI3BIBACT COMHCHHE.

HcnbiTaHuss TPYHTOB CTaTHYECKUMH HArpy3kaMH LeJecoOoOpa3HO TPOBOJIUTH B OCHOBHOM
BHHTOBBIMH IITaMIIaMH U060 600 cM? B CKBaKHMHAX C IENBIO TTOJTyYSHHsI MOAYIIS fehopMalui U
YTOUHEHUS ISl WCCIEAYeMOH IUIOIAAKKA IepeXOMHbIX KOd(P(UIMEHTOB B PEKOMEHIYEMBIX
JIEWCTBYIOIIMMH HOPMATHBHBIMH JJOKyMEHTaMH 3aBUCHMOCTSIX JIJISI OTIPEEIICHUs] MOTyJIsl iepopManuu
TPYHTOB 10 JJaHHBIM 30H/IMPOBAHUSI ¥ IPECCHOMETPUYECKIX HCIBITAHHH.

5.10 O0beM n3bIcKaHU [UIsl CBAaltHBIX (DyHIAMEHTOB PEKOMEHyeTCs Ha3HadaTh B COOTBETCTBHH C
NpWIOKeHNEeM | B 3aBHCHMOCTH OT YPOBHSI OTBETCTBEHHOCTH OOBEKTa CTPOMTENBCTBA M KaTErOPHH
CJIO’KHOCTHU TPYHTOBBIX YCIIOBHH.

IIpn w3yueHMH pPa3HOBHIHOCTEH TPYHTOB, BCTPEYAIOIIMXCS HAa IUIOMIAJKE CTPOUTEIHCTBA B
mpenenax UccieayeMoil riryOnHsl, oco00e BHUMaHHE JOJDKHO OBITH 0OpalieHo Ha HalIW4ue, TIyOHHy
3aJeraHusl ¥ TOJIIMHY CJA0BIX TPYHTOB (PBIXJIBIX IIECKOB, CJa0bIX TIJIMHUCTBIX TPYHTOB,
OPraHOMMHEPAJIBbHBIX M OpraHM4YecKuxX TIpyHTOB). Hanmume yKka3aHHBIX TpPYyHTOB BIHSET Ha
OIpeJieJIeHNe BUJA U JUIMHBI CBaif, pacrojio)KeHHe CTHIKOB COCTABHBIX CBai, XapaKTep CONPSDKEHHs
CBaifHOIO pOCTBEpPKAa CO CBasMH, BBIOOp TumHa cBaeboiHOro obOopynoBanus. HeGmaromnpusTHble
CBOWCTBa yKa3aHHBIX TI'PYHTOB HEOOXOJMMO TaKKe YYHUTBHIBATh IPHU HAIMYUHM JUHAMHYECKUX H
ceifcMuYecKkux BO3AeHCTBUI.

5.11 Pa3MermieHne MHKEHEPHO-TEOJIOIMIECKUX BHIPAOOTOK (CKBa)KHH, TOYEK 30HIMPOBAHUS, MECT
WCTIBITAaHWH TPYHTOB) NOJDKHO TPOM3BOJHUTHCS C TAKUM pacdeToM, YTOOBI OHHM pacrojiarajich B
npezenax KOHTypa MPOSKTUPYEMOTo 3/[aHus JIM00 MPH OJMHAKOBBIX TPYHTOBBIX YCIOBHAX He janee 5
M OT HETO, a B CIIy4asX HPUMEHEHHUS CBail B KaUECTBE OIPaKAAOICH KOHCTPYKIMH KOTJIOBaHA — Ha
paccrostHAN HE 6oiiee 2 M OT UX OCH.

5.12 I'myOnHa WH)XEHEPHO-TEOJIOTHIECKUAX BBHIPA0OTOK NTOJDKHA OBITH HE MEHEe YeM Ha 5 M HIDKe
MPOCKTUPYEMOM TIIyOUHBI 3aJI0KCHHS HIDKHMX KOHIIOB CBall NMPU WX PSAOBOM PACIHOJIOXKCHHU MU
Harpy3kax Ha KycT cBaif 1o 3 MH u Ha 10 M HIDKe — Tpu cBalHBIX moJsix pa3mepoM a0 10x10 M u
npu Harpy3kax Ha KycT 6oxee 3 MH. Ilpu cBaitHpx momnsax pasmepom 6oiee 10x10 M i mpuMeHeHHN
KOMOMHUPOBAHHBIX CBAiHO-TUTUTHBIX (YHIAMEHTOB TIJyOWHa BBIPAOOTOK JOJDKHA TPEBBIIIATH
npejnoaaraeMoe 3ariyOieHre cBali He MEHee YeM Ha HIMPHUHY CBAllHOTO MOJISi MJIM IUTUTHI, HO HE
MeHee 4eM Ha 15 m.

[Mpyn HanM4YMM Ha CTPOMTEIHHOW IUIOMIAJKE CJIOEB I'PYHTOB CO CIEHU(DUYECKUMU CBOHCTBAMHU
(mpocano4HbIX, HaOyXaloMmuX, cIaOblX TJIMHUCTHIX, OPraHOMHHEPAIBHBIX M OPraHMYEeCKUX TPYHTOB,
PBIXJBIX IIECKOB M TEXHOTEHHBIX TPYHTOB) TJIyOWHY BBIpaOOTOK ONpPENENsioT C  Y4eTOM
HEOOXOAMMOCTH WX MPOXOJKH Ha BCIO TOJIIY CJIOSl JUIi YCTaHOBJICHWS TJIyOWHBI 3aJIeraHus
MOJICTHJIAIOIIMX ITPOYHBIX TPYHTOB U ONPENICIICHNS HX XapaKTEePUCTHK.

5.13 Tlpu wu3bICKaHUSIX Al CBaWHBIX (YHAAMEHTOB JOJDKHBI OBITH OIpEACNeHbI (U3MUYECKUE,
MPOYHOCTHBIE W Ae(OPMAIIOHHBIE XapaKTEPHCTHKH, HEOOXOIUMbIE MJIsI pacdeTOB CBAaWHBIX
(hyHIAMEHTOB IO TIPEEIIEHBIM COCTOSHUAM (pasern 7).

Yuco onpeesieHni XapaKTePUCTHK TPYHTOB JUIsl KQXK/OT0 HHKEHEPHO-Te0JIOTHUECKOTo 3JIeMeHTa



JIOJDKHO OBITh JIOCTaTOYHBIM JUISl MX CTATUCTHYeCKoW 00paboTku B coorBeTcTBrM ¢ ['OCT 20522,

5.14 JIns meckoB, y4uTbIBas 3aTpyIHEHUS C OTOOPOM 0Opa3lOB HEHAPYIIEHHOH CTPYKTYpHI, B
KayeCcTBE OCHOBHOI'O METOJA OIPEAETCHUs] WX IUIOTHOCTH W TIPOYHOCTHBIX XapaKTepHCTHK JUIs
00BEKTOB BCEX yPOBHEH OTBETCTBEHHOCTH CJIEIYyEeT NpPEeaycMaTpHBaTh 30HIMPOBAHHE — CTATHYECKOE
W TUHAMHYECKOE.

30HIMPOBaHKE SBISIETCSI OCHOBHBIM METOJIOM OIIPEIETICHUS MOAYJIs AehOpMaLiK KaK MECKOB, TaK
Y TIIMHUCTBIX TPYHTOB A7t 00beKTOB |1l ypoBHS OTBETCTBEHHOCTH M OJHUM W3 METO/OB ONPEACICHHS
Moaynsa aedopmanuu (B COYETAaHWH C NPECCHOMETPHUYECKHMH M INTAMIIOBBIMH HCHBITAHUSIMU) UIS
00BexToB | 1 |l ypoBHE# OTBETCTBEHHOCTH.

5.15 Tlpm mpuMeHeHWH CBaWHBIX (PYHIAaMEHTOB JUII YCHWICHHS OCHOBAaHHHA DPEKOHCTPYHPYEMBIX
3aHUH ¥ COOPY>KEHHMH IPH MHKXEHEPHO-TEOJIOTHUECKUX M3BICKAHUSX IOTOIHHUTENBHO JOJKHBEI OBITH
BBIMIOJIHEHBI  Pa0OThI MO OOCICIOBAHUIO OCHOBaHMU (YHIAMEHTOB M  HMHCTPYMEHTAJIbHBIC
reoJie3nueckre HabIoIeHHS.

Kpome Toro, 10JkHO OBITH YCTaHOBJIEHO COOTBETCTBHE HOBBIX MaTEPHAIOB M3BICKAHUH apXHUBHBIM
JITAaHHBIM, €CJIM OHU MMEIOTCSI, M COCTaBIICHO 3aKJIIOYeHHE 00 N3MEHEHHH MHKEHEPHO-TEOJIOTHIECKUX U
THPOTEOJIOTHUECKUX YCIOBHMA, BBI3BAHHBIX CTPOMTENBCTBOM M IKCIUIyaTaliell peKOHCTPYHPYEMOTO
3JJaHUS WA COOPY KEHHS.

[Ipumeuanne — OOcaenOBaHHE TEXHUYECKOTO COCTOSHHMA KOHCTPYKUHMHA (yHIAMEHTOB M 3[aHMSA JOJDKHO
BBIMOJTHATHCS 110 33JJaHUIO 3aKa34MKa CIICIMAIN3UPOBAHHON OpraHu3amuei.

5.16 TlpoBeneHnro o0ciTe[0BaHUSA OCHOBAHHHA ()YHIAMEHTOB JOJDKHBI IPEAIICCTBOBATh:

- BH3yaJbHas OICHKA COCTOSHHSI BEpPXHEH KOHCTPYKIMH 3JaHWSA, B TOM YHCIE (HUKCAIHS
UMEIOIINXCS TPEIINH, HX pa3Mepa u XapakTepa, yCTaHOBKAa MasKOB HA TPEIIUHBL,

- BBIABJICHHE PEXMMa JKCIUTyaTallud 3JaHUS C IeNBI0 YCTaHOBIEHHS (aKTOPOB, OTPHULATEIHHO
JIEHCTBYIOIIMX HAa OCHOBAHMUE;

- YCTaHOBJICHHE HAMYHNS TOA3EMHBIX KOMMYHHUKAIINH U JPEHAKHBIX CHCTEM U HX COCTOSHIS,

- O3HAKOMJIEHME C apXWBHBIMH MaTepuajaMH HMHKXEHEPHO-TEOJIOTUYECKUX  HM3BICKAHUM,
MMEIOLTUMHUCS Ha MJIOMAAKE PEKOHCTPYKIINH.

[IpoBenenne TeoJe3ndecKoil CheMKH TOJIO0XKEHUS KOHCTPYKIUH PEKOHCTPYUPYEMOTO 3MIaHusl U
IOKOJICH HEOOXOMMMO U  YCTAHOBJCHUSA HEPAaBHOMEPHBIX OCaJOK (KPEHOB, IPOTHOOB,
OTHOCHUTEJIbHBIX CMEIICHUIA).

[lpu oOcmenoBaHNM pPEKOHCTPYHUPYEMBIX 3IaHUN CIEAYyeT TAaKKe YYHUTHIBATH COCTOSHUE
OKpY>KaIoIIeH TePPUTOPHH U OIHM3KO PACIIONOKEHHBIX 3TaHUH.

5.17 OOcnemoBaHne OCHOBaHMH (QYHIAMEHTOB U COCTOSHHS (DYHIAMEHTHBIX KOHCTPYKIHMH
MPOU3BOMAT IyTEM IIPOXOAKH HIypPoB ¢ OTOOPOM MOHOIUTOB TPYHTOB HEMOCPEACTBEHHO H3-TIOX
MOJOMBEl (DYHIAMEHTOB M CTeHOK mypda. ['mybmna mypdoB momkna Obite Ha 0,5—1 M HIKe
MOJIOMIBEl  BCKphIBaeMoro (QyHaamenta. Hipke riryOWHBI 1IypQoB HHKXEHEPHO-TEOIOTHUECKOE
CTPOCHHUE, THAPOTCOJOTHUYCCKHE YCIIOBUS U CBOMCTBA IPYHTOB JOJDKHBI OBITH HCCIICAOBAHBI OypeHHEM
Y 30HIMPOBAHUEM, TPU 3TOM OypOBBIE CKBaXUHBI M TOUKH 30HIUPOBAHUS PA3MEIIAIOT M0 MEPUMETPY
3IaHUs WM COOPY)KEHHUS Ha PACCTOSTHHM OT HUX HE Oosee 5 M.

5.18 Ilpu yCUIICHUU OCHOBAHUI PEKOHCTPYHUPYEMBIX 3JJAaHUN U COOPYKCHHI MOJIBOJIKOM 3a0UBHBIX,
BJIABJINBAEMbIX, OYpPOHAOUBHBIX WM OYypO-MHBCKIIMOHHBIX CBail MIyOWHA OYpeHHS W 30HIUPOBAHUS
JIOJDKHA MPUHUMATHCS MO yKa3zaHusim 5.12.

5.19 TexHuueckuil OT4ET MO pe3yJbTaTaM MHKEHEPHO-T€OJIOTMYECKUX M3bICKAaHUN 7S
MIPOEKTUPOBAHMS CBAWHBIX (DYHIaMEHTOB JIOJDKEH cocTaBisAThCs B cooTBeTcTBUM co CHuIT 11-02 u CIT
11-105.

Bce xapakTepuCTHKH TPYHTOB JOJDKHBI NPHBOAMUTHECS B OTUETE C YUETOM IPOTHO32 BO3MOXKHBIX
W3MEHeHHH (B TIpoIlecce CTPOMTENBCTBA M OKCIUTyaTallMd 3/aHUS) WH)KEHEPHO-TCONOTHYECKHX U
THUIPOTEOIOTHICCKUAX YCIIOBHHN TUTOIIAIKH.

IIpy Hanuuuu HaTypHBIX UCIBITAHUNA CBaill CTaTUYECKOM MM JMHAMMYECKON HArpy3KOH JOJIKHBI
MIPUBOJIUTHCS UX PE3YIbTATHI.

[lpy HanuuuM Ha TIUIONIAJNKE TMOJ3EMHBIX BOJ C AarpeCCHBHBIMH CBONCTBAMU HEOOXOJUMO
MIPUBOJIUTH PEKOMEHIAINH 110 AHTUKOPPO3UHHOM 3a1uTe cBail.

B ciydasx BBISBICHUS Ha IUIOMIAJKE CTPOMTENBCTBA IMPOCIOEB MU TOJIIM CHEIUADUICCKUX
TPYHTOB ¥ OIACHBIX T€OJIOTHYECKUX IIPOLECCOB (KapcToBO-Cy(h(HO3MOHHBIX, OIOJ3HEBBIX W P.)
HEO0XOMMO TIPUBECTH JAaHHBIC 00 MX PACTIPOCTPAHCHIH U HHTCHCUBHOCTH TIPOSIBIICHHS.

5.20 Ilpu WHXXEHEPHO-TEOJIOTMUYECKUX M3BICKAHMSX M HUCCIECJOBAaHUSIX CBOMCTB TPYHTOB JIst
MPOSKTHPOBAHUS W  YCTPOWCTBA CBaWHBIX (YHOTAMEHTOB HEOOXOIMMO TAaKKe YYHUTHIBATh
JIOTIOJTHUTEIIHHBIE TPeOOBaHNUS, N3TIOKEHHBIE B pa3nenax 9—14 nacrosmero CII.



6 BUJIbI CBAM

6.1 I'lo criocoOy 3arimyOneHus B TPYHT pa3iInyaioT CIIEAYIOIIIe BUIbI CBaM:

a) 3a0uBHBIC (BIABINBacMbIe) KeIe300€TOHHBIC, IEPEBSIHHBIE U CTAJIbHBIE, TOTPYy’KaeMble B TPYHT
6e3 ero BBIEMKHM WIM B JIHAEPHBIE CKBAXHMHBI C IIOMOIIBIO MOJIOTOB, BHOpONOTrpysKaTenei,
BHOPOBIABIMBAIOIINX, BUOPOYAAPHBIX M BIABIMBAIOIINX YCTPOICTB, a TaKkKe ’KeIe300eTOHHbIE CBau-
obomouku nmuamerpoM 1o 0,8 M, 3armyOisemMbie BHOPONOTpYy>KaTeIsIMH 0e3 BRIEMKH WM C YaCTHIHOM
BBIEMKOH TpyHTa U HE 3aIlOJHsIeMbIe OETOHHOH CMECHIO;

0) cBam-000JIOYKH KeJe300eTOHHBIE, 3arTy0JIieMble BUOPOIIOTPYKATESIMA C BBIEMKOW TpyHTa M
3aI0JIHAEMbIC JACTHYHO WX TIOJTHOCTBIO OETOHHOM CMECHIO;

B) HaOWBHBIC OCTOHHBIC M JKEJIE300€TOHHBIC, YCTparBaeMble B I'PYHTE MyTEM YKIAIKH OCTOHHOM
CMECH B CKBO)XHHBI, 00pa30BaHHbIE B PE3YJIbTaTe IPUHYIUTEILHOTO OTXKATHUS (BBITECHEHHUS ) TPYHTA;

r) OypOBBI€ XeJIe300€TOHHbIE, YCTpanBaeMble B TPYHTE IyTeM 3allOJHEHHsT IPOOYPEHHBIX CKBaYKUH
0OETOHHOH CMECHIO MJIM YCTAHOBKH B HUX KEJI€300€TOHHBIX 3JIEMEHTOB;

1) BHHTOBEIC;

¢) Oypo3aBHHYHBAECMBIC.

6.2 Tlo ycrmoBusM B3aMMOJEWCTBHS C TPYHTOM CBaW CIIIyeT IHOAPA3JeNATh Ha CBaH-CTOMKH U
BUCSTUHE.

K cBasM-cTolikaMm cieqyeT OTHOCHTH CBaM BCEX BHJOB, ONMPAIOIINECS HA CKaJbHBIE TPYHTHI, a
3a0MBHBIE CBaM, KPOME TOT'0, — Ha MAJIOCKHMAEMBbIE TPYHTHI.

Cunbl CONPOTHUBIIEHUSI TPYHTOB, 3@ MCKIIOUCHUEM OTPHLATEIbHBIX (HETATUBHBIX) CHJI TPEHHMS, Ha
OOKOBOI1 TIOBEpPXHOCTH CBaii-CTOEK B pacyeTrax MX Hecylleld CIOCOOHOCTH MO TPYHTY OCHOBAaHUS Ha
C)KUMAIONIYIO HATPY3KY HE TOJDKHBI YUUTBIBATHCS.

K Bucsumm cBasm CJIEAYCT OTHOCHUTH CBaW BCEX BHUJOB, OIMUPAIOUIMECA HA C)KMUMACMbIC I'PYHTHI U
nepearolye Harpy3Ky Ha TPYHThI OCHOBaHHMsI OOKOBOH IMOBEPXHOCTBIO M HIDKHHM KOHIIOM.

IMpumedanne — K MamockuMaeMbIM TPyHTaM OTHOCSITCS KPYITHOOOJIOMOYHBIE TPYHTHI C HECYAHBIM
3aOJHUTENIeM CpeJHell IUIOTHOCTH U IUIOTHBIM, @ TAaKXKe TJIMHBI TBEPIOH KOHCHCTCHIIMH B BOJOHACHIIICHHOM
COCTOSTHIH ¢ MonyJieM aedopmarun £ > 50 Mlla.

6.3 3aOuBHbIE jkeJIe300€TOHHBIE CBaW pa3MepoM MorepeyHoro cedenus 10 0,8 M BKIIOYMTENBHO U
cBau-000I0UKH AuaMeTpoM 1 M u Gosiee ciaenyeT NoApa3aesirTh:

a) 1o croco0y apMHpOBaHUS — Ha CBal M CBaW-00OJIOYKM C HEHANpATaeMON IPOJOJILHOU
apMaTypoi C MONEepeyHbIM apMHPOBAaHUEM M Ha MPEABAPUTEIHHO HANpPSDKCHHBIE CO CTEP)KHEBOM Min
MIPOBOJIOYHOM ITPOMOIBHOM apMaTypod (M3 BBICOKOIPOYHOW IPOBOJIOKM W apMaTypHBIX KaHATOB) C
MONIEPEYHBIM aPMUPOBAHUEM U 0€3 HETO;

6) mo Qopme MOMEepPEeYHOro CeueHWss — Ha CBaM KBaJpaTHBIC, NPSIMOYTOJIbHBIC, TaBPOBOTO M
JIBYTaBPOBOI'O CEUEHUH, KBaJPaTHBIE C KPYIJION IOJIOCTBIO, MIOJIBIE KPYIJIOTO CEYEHUS,;

B) 10 (opMe MPOJOJBHOTO CEUSHHs — Ha MPU3MaTHYECKUE, HWINHIPUYECKUE W C HAKIIOHHBIMH
OOKOBBIMHU IpaHsIMH (MUpaMUAATbHBIE, TPAeleH JATbHbIe, POMOOBHTHEIC);

T') TI0 KOHCTPYKTHBHBIM OCOOEHHOCTSIM — Ha CBau LIENbHBIE U COCTABHBIE (M3 OTAEIBHBIX CEKIHN);

JT) IO KOHCTPYKIIMH HM)KHETO KOHIIAa — Ha CBaW C 3a0CTPEHHBIM WJIM TUIOCKUM HIDKHUM KOHIIOM, C
TUTOCKUM WJIM 00BbEMHBIM yIIMpeHneM (OyJIaBOBUIHBIC) M Ha MOJIBIE CBAaW C 3aKPHITBIM WIIM OTKPBITHIM
HIDKHAM KOHIIOM WM C KaMy(JICTHOM TISITOM.

[Mpumeuanne — Cpan 3a0uBHBIC C KaMy(DJIETHON MATOW yCTPAaUBAIOT MyTeM 3a0MBKH MOJBIX CBail KPYTJIOTO
CCYEHUSI C 3aKPBITBIM CTAIBHBIM IIOJBIM HAKOHEYHHKOM C IOCIEAYIONIMM 3allOJHEHHEM IIOJOCTH CBaW |
HAKOHEYHHKa OCTOHHOW CMEChI0 W YCTPOWCTBOM C TIOMOIIBIO B3pbiBa KaMy(IETHOW MATBI B Ipejenax
HAaKOHEYHHKa. B MpoeKTax Takux cBail ciefyeT npeLyCMaTpuBaTh YKa3aHHs O COOJII0ICHUH TIPABHIT TIPOU3BOJICTBA
OypOB3PBIBHBIX PaloT.

6.4 HabuBHBIC CBaH M0 CI10c00y YCTPONCTRA MMOIPA3ACIISIOT Ha:

a) HaOWBHBIE, yCTpauBaeMble IyTEM MOTPYXKEHUs] WHBEHTApHBIX TPYO, HIDKHUH KOHEI KOTOPBIX
3aKpBIT OCTABJIIEMBIM B TPYHTE OalIMakoM WM OETOHHON MPOOKOH, C MOCIENYIOIINM H3BIICUCHHEM
9THX TPYO IO Mepe 3aroJIHEeHHs CKBRKUH OETOHHOI CMEChIO0;

0) HaOuMBHBIC BHOPOIITAMIIOBaHHbIE, YCTPAaUBaEMble B MPOOMUTHIX CKBAKMHAX ITyTEM 3aIlOJIHEHHS
CKB)XMH JKECTKOH OCTOHHOW CMECHIO, YIUIOTHSIEMOW BHOPOIITAMIIOM B BHIE TPYOBI ¢ 3a0CTPEHHBIM
HIDKHAM KOHIIOM U 3aKpETUICHHBIM Ha Hell BHOponorpyxarteieM;

B) HaOMBHBIE B BHIIITAMIIOBAHHOM JIOKE, YCTPAaHBaeMbIC ITyTEM BBIIITAMIOBKN B TPYHTE CKBAXKHH
MUPaMUIATBHON WM KOHYCHOH (POPMBI ¢ TIOCIICAYIOUINM 3allOJTHCHHEM HX OETOHHON CMECHIO.



6.5 BypoBsie cBau 10 crioco0y yCTpOHCTBA MOAPA3ICIIAIOT Ha:

a) OypoHaOHMBHBIE CIUIOIIHOTO CEYEHHUS C YIIUPEHUSMH U 0e3 HUX, OCTOHHPYEMbIe B CKBa)XKHHAX,
npoOypeHHBIX B INIMHUCTHIX TPYHTaX BBIIIE YPOBHS ITO/I3€MHBIX BOZ 0€3 KpPETUIeHHs CTEHOK CKBayKHH, a
B JIIOOBIX TPYHTaX HIXKE YPOBHS IOJI3EMHBIX BOJ — C 3aKPEIUICHHEM CTEHOK CKBAXXHMH TNIMHHUCTHIM
pacTBOPOM WJIM MHBEHTapHBIMH M3BJIEKaEMbIMU 00CaTHBIMH TPYOaMHu;

0) OypoHaOWBHBIC TIOJIBIE KPYTIIOTO CEUEHHs, YCTpanBaeMble ¢ IPUMEHEHHEM MHOTOCEKIIMOHHOTO
BHOpOCEpICYHNKA;

B) OypoHaOWMBHBIE C YIDIOTHEHHBIM 3a00€M, yCTpaWBaeMBIM ITyTeM BTPaMOOBBIBaHHS B 3a00i
CKBa)KHHBI I11€0H;

r) OypoHaOuBHBIE ¢ KaMy(QIIEeTHOH WSITOH, YyCTpauBaeMble IIyTeM OYpeHHS CKBaXHH C
MOCJIEAYIOIMM 00pa30BaHUEM YIIUPECHHUS B3PHIBOM U 3aIIOJHEHHEM CKBAXXHH OCTOHHOW CMECHIO;

n) OypounbekioHHble auamerpoM 0,15—0,25 M, ycrpamBaeMble B NMPOOYpPEHHBIX CKBa)KUHAX
IyTeM HarHeTaHWs (MHBEKIMHM) B HUX MEJIKO3EPHUCTOM OETOHHOM CMecH WM I[EMEHTHO-TIeCUYaHOT'o
pacTBOpa, WM OYpOMHBEKLUHOHHBIE C YIUIOTHEHHEM OKpYXKAIOIIEro TIpyHTa ITyTeM O0O0paOoTKH
CKB)KMHBI 10 Pa3psiTHO-UMITYJIbCHOM TexHonoruu (cBau PUT);

¢) OypOMHBEKIIMOHHbIE, YCTPanBaeMbIe TIOJIBIM IITHEKOM;

K) CBaM-CTOJIOBI, YCTpanBaeMble IMyTeM OypeHHs! CKBRKUH C YIINPEHHEM WM 0e3 Hero, YKJIAJKH B
HUX OMOHOJIMYHBAIOIIETO IEMEHTHO-TIECYaHOTO PACTBOPA M OITyCKAHUS B CKBXKUHBI [IMITHHAPHIECKUX
VUYL TIPU3MATHIECKUX 3JIEMEHTOB CIUIONIHOTO CEYEHUsI CO cTopoHaMy win auamerpom 0,8 M u Oonee;

3) OypoOmyCKHBIE CBaW C KaMmy(UIETHOW IIATOW, OTIWYAloIMecs OT OypOHAOMBHBIX CBail C
KaMy(QIIeTHOH MATON (CM. MOMIYHKT «T») TEM, UTO IMOce 00pa30BaHUS U 3allOHEHHS KaMy(pIeTHOTO
YIIUPEHUS B CKBAXKUHY OIYCKAIOT JKEIe300€TOHHYIO CBAIO.

[Ipumeuanus

1 O6cannble TPyOBI IOIyCKaeTcs OCTaBIATH B TPYHTE TOJBKO B CIIydasX, KOTJa HCKJIIOUYCHa BO3MOXKHOCTH
NpUMEHEHHs] JAPYTUX pelIeHUH KOHCTPYKUWHM (DyHAAMEHTOB (IIpH yCTpOMCTBE OypOHAOMBHBIX CBall B ILIacTax
TPYHTOB CO CKOPOCTBIO (DHIIBTPALIMOHHOrO 1oTOKa 6osee 200 M/CyT, mpH MpUMEHeHNH OypOHAOMBHBIX CBail A
3aKpeIUICHHUsI AeHCTBYIOIHUX ONOI3HEBBIX CKIOHOB U B IPYTUX OOOCHOBAHHBIX CIy4asx).

2 Ilpu yctpoiictBe OypOHaOMBHBIX CBail B BOJOHACHILIIEHHBIX INTMHUCTBIX TPYHTAaX IJISl KPEIUICHUS CTEHOK
CKBaKHH JIOIyCKAeTCs HCIIOIb30BaTh H30BITOYHOE NaBICHUE BOIBL.

6.6 HomenxiaTypa 3a0MBHBIX JKelle300€TOHHBIX U OYpOHaOMBHBIX CBail IpUBEJICHA B MPHIOKEHUN
.

6.7 Xene3o0eToHHBIE 1 OETOHHBIE CBAaM CIIEIYET MPOSKTUPOBATH U3 TSDKEIOr0 OETOHA.

Jlist 3a0MBHBIX KeIe300€TOHHBIX CBal C HEHANpsraeéMoW HpOJOJBHONH apMaTypoi, Ha KOTOpBHIE
OTCYTCTBYIOT T'OCYJapCTBEHHbIE CTAaHIApPTHI, a TAaKXe A HaOMBHBIX M OypOBBIX cBail HEOOXOAMMO
IpeaycMaTpuBaTh O€TOH Kiacca He Hike B15, mius 3a0MBHBIX jkene300eTOHHBIX CBal ¢ HampsracMoi
apMatypoit — He Hmke B22,5.

6.8 JKene300eTOHHBIE POCTBEPKH CBAaWHBIX (DYHIAMEHTOB CIIEAyeT MPOSKTHPOBATH W3 TSIKEIOTO
OeToHa KJlacca He HUKe: JUIsi MOHOJIMTHBIX — B15, s coopubix — B20.

Jns omop MocToB Kiacc 6eTOHa CBail U CBAHHBIX POCTBEPKOB CIIEIyeT Ha3HAUYaTh B COOTBETCTBUHU C
tpeboBanusmu CHull 2.05.03, mna rugporexHuueckux coopyxkenuit — CHull 2.06.06 u CHull
2.06.08.

6.9 BeroH I 3aMOHOJNMYMBAHMS KeJe300€TOHHBIX KOJIOHH B CTaKaHaX CBAiHBIX POCTBEPKOB, a
TaKKe OTOJIOBKOB CBaii NpH COOPHBIX JICHTOYHBIX pPOCTBEPKaxX CIEIyeT IpeaycMaTpuBaTh B
cootBeTcTBUH ¢ TpeboBannsmu CHull 52-01, Ho He HMKe Kiacca B15.

[Tpumeuanue — [list OMOp MOCTOB M THAPOTEXHUYECKHX COOPYKEHHUiI Kiacc OeToHa A 3aMOHOIMYMBAHUS
COOPHBIX 3JIEMEHTOB CBaifHBIX ()YHIaMEHTOB HOJDKEH OBITh Ha CTYIEHb BBbIIIE Kiacca OSTOHA COEIMHIEMBIX
COOPHBIX HIIEMEHTOB.

6.10. Mapku GeToHa 10 MOPO30CTOMKOCTH W BOJOHENPOHHIIAEMOCTH CBail M CBalHBIX POCTBEPKOB
cleyeT Ha3HadaTh, PYKOBOACTBYsCh TpeOoBaumsmu ['OCT 19804, CHull 52-01, mis MOCTOB M
TUAPOTEXHUUECKUX coopykeHuil — cooTBeTcTBeHHO CHuII 2.05.03 u CHulI 2.06.06.

6.11. JlepeBstHHBIC CBaW IOJDKHBI OBITH M3TOTOBJICHBI M3 OpEBEH XBOMHBIX MOPOJ (COCHBI, €Iy,
JUCTBEHHUIIBI, TIMXTHI), COOTBETCTBYIomMX TpeboBanmsiM ['OCT 9463, mmamerpom 22—34 cM u
uHOM 6,5 1 8,5 M. EcTecTBeHHast KOHMYHOCTH (cOer) OpeBeH COXpaHsIeTCs.

Pa3mepbl momnepeyHOro ceuyeHus, JIMHY W KOHCTPYKLMIO IAKETHBIX CBail NPUHUMAIOT 110
pe3ysbTaTaM pacdera U B COOTBETCTBUH C OCOOEHHOCTSIMH MPOEKTUPYEMOT0o 00BEKTa.



7 MPOEKTUPOBAHUE CBAHHBIX ®YHIAMEHTOB
7.1 OCHOBHBIE YKA3AHMUA 110 PACYUETY

7.1.1 Pacyer cBaiiHBIX ()yHIAMEHTOB M MX OCHOBAHUI HOJKEH OBITH BBINOJIHEH B COOTBETCTBUU C
T'OCT 27751 mo mpeaeTbHBIM COCTOSTHHSIM:

1) nepeoii epynnei:

a) 1o MMPOYHOCTH MaTepuaia CBail U CBaifHBIX pOCTBEPKOB;

0) o HecyIiel cIocCOOHOCTH TPYHTa OCHOBAHHS CBaii;

B) IO HECyIIeil CIOCOOHOCTH IPyHTa OCHOBAHUH CBaHBIX (JyHIAMEHTOB, €CIIM HA HUX MEpeNaoTCs
3HAUNUTEIbHbIE TOPU3OHTAJIbHBIE HArpy3ku (IIOATOpPHBIE CTEHBI, (DYHIAMEHTBl PACHOPHBIX
KOHCTPYKUIUH U JAp.), B TOM YHCJIE CEHCMUYECKHe, €CIH COOpY>KEHHE PACHOI0KEHO Ha OTKOCE HIIU
BOJIM3M HETO WJIM €CITH OCHOBAaHHE CIIOKEHO KPYTOMAaloIMMHK CIIOSIMU TPYHTa;

2) emopoii epynnul.

a) 10 0CaJIkaM OCHOBaHHH CBall M CBaHBIX (DYHJIaMEHTOB OT BEPTUKAIBHBIX HATPY30K;

0) mo mepeMemIeHHsM CBail (TOPU3OHTAIBHBIM M YIJIaM IOBOPOTa T'OJIOBBI CBail) COBMECTHO C
TPYHTOM OCHOBaHMH OT AEHCTBHS TOPW3OHTAJBHBIX HAarpy30K M MOMEHTOB (CM. monpaszen 7.4 u
npunoxenne J1);

B) 1Mo OOpa30BaHUIO WJIM YPE3MEPHOMY PACKPBITHIO TPEIIMH B 3JEMEHTaX >KEJIe300€TOHHBIX
KOHCTPYKIWH CBAWHBIX (PyHIaMEHTOB.

Pacuer mo Hecymiel crmocoOHOCTH, PeraMeHTHPOBAHHBIA MTOAITYHKTOM «B)» JJISI TIEPBOW TPYIIIIEI,
JIOIYCKAaeTCsl He IPOU3BOANTH, €CIIM KOHCTPYKTUBHBIMU MEPOIIPUATHAME 00ecIiedeHa HEBO3MO)KHOCTb
CMEUICHUS TPOEKTUPYEeMOro (GyHIaMeHTa.

7.1.2 B pacuerax OCHOBaHWI CBallHBIX (DYHIaMEHTOB CIEIyeT YUHUTHIBATb COBMECTHOE JEHCTBHE
CHJIOBBIX (DakTOpPOB M HEOJIAroNpHUsSTHBIX BIMSHUA BHEUIHEH cpelpl (Harpumep, BIHsSHHE MOA3EMHBIX
BOJI Ha (PU3MKO-MEXaHN4YECKUE CBOHCTBA IPYHTOB H JIp.).

CoopyxeHHe U €ro OCHOBAHUE JOJKHBI PacCMaTpPUBAThCA COBMECTHO, T.€. JOJDKHO YUHUTBIBAThHCS
B3aUMO/JICHICTBHE COOPYKEHHS CO C)KUMAEMbIM OCHOBAaHHEM.

PacueTHast cxema CHCTEMbI «COOpPYKEHHE — OCHOBaHWE» WM «(QyHIAMEHT — OCHOBAaHHE)
JOJDKHA BBIOMPATBCS C Y4eTOM HamOoJee CYIIECTBEHHBIX (PAKTOPOB, ONPENEISIOIINX HANpsSHKEHHOE
COCTOSIHHE M Ae(hOpPMAIIH OCHOBAHMS ¥ KOHCTPYKIUI COOPYXEHUs (CTATHIECKOH CXEMbI COOPYKECHHUS,
0COOCHHOCTEW €ro BO3BEACHHS, XapaKTepa I'PyHTOBBIX HAIUIACTOBAHUM, CBOMCTB IPYHTOB OCHOBAHUS,
BO3MOXXHOCTH MX HM3MEHEHHS B IIPOIECCE CTPOUTENBCTBA M 3KCIUTyaTallMM COOPY)KEHHA H T.K.).
PexoMeHyeTcss y4MTBIBaTH INPOCTPAHCTBEHHYIO pPabOTy KOHCTPYKIMH, T€OMETPUYECKYI0 U
(u3NUECKyI0 HEJTMHEHHOCTh, aHU30TPOITHOCTD, TNIACTUYECKHE U PEOJIOTHUECKHE CBOHCTBA MaTepHalioB
U TPYHTOB, pa3BUTHE 00J1acTeil MIacTUUECKUX AedopMaltuii moa GyHIaMEHTOM.

JlomyckaeTcss MCIOIB30BaTh BEPOSATHOCTHBIE METOMIBI pacueTa, yUUTHIBAIOIIKE CTATHCTUYECKYIO
HEOJHOPOJAHOCTh OCHOBaHUH, CIydyallHyI0 NPUPOJY HAarpy3o0K, BO3JEHCTBUN M CBOMCTB MaTepHalioB
KOHCTPYKLUH.

7.1.3 Harpy3ku u BO3JCHCTBHS, YUUTHIBAEMbIE B pacuyeTax CBAailHBIX (GyHIaMeHTOB, KO3 (UINCHTHI
HaJIeKHOCTH MO HArpy3Ke, a TakKke BO3MOJXHBIE COYETaHHMs HArpy30K CledyeT NpPUHHMaTh B
cootBetcTBUH ¢ TpeboBanusmu CHull 2.01.07 ¢ yuerom ykazanuit CHull 2.02.01.

7.1.4 Pacuer cBaii, cBaifHBIX (yHZaMEHTOB W WX OCHOBaHHMH II0 HECYIIEW CIIOCOOHOCTH
HEOOXOANMO BBINIONHATH Ha OCHOBHBIE M OCOOBIE COYETAHUsI HArpy3ok, mo aedopManusiM — Ha
OCHOBHBIE COYECTaHMSI.

7.1.5 Harpy3ku, BO3ACWCTBHUS, X COYETaHUsI U KOI(P(UIMEHTHI HAAEKHOCTH 10 Harpys3Ke IMpu
pacdere cBaWHBIX (PyHIAMEHTOB MOCTOB M THIPOTEXHHYECKHX COOPY)KECHHH CleAyeT MPUHHUMATh
cornacHo TpedoBanusmM CHull 2.05.03 u CHull 2.06.06.

7.1.6 Bce pacuersl cBail, cBaWHBIX (DYHIaMEHTOB M HMX OCHOBAHUI CIEIyeT BBIIOJNHATH C
UCTIONb30BaHUEM PACUETHBIX 3HAUCHUH XapaKTepUCTUK MaTepPHaJIOB U TPYHTOB.

PacueTHple 3HaueHUs XapaKTEPUCTUK MAaTepHaOB CBail U CBallHBIX POCTBEPKOB CIIEAYET
MPUHUMATE B cOOTBeTCTBUM ¢ TpeboBanusmu CHull 52-01, CHwull 11-23, CHulI 11-25, CHwulI 2.05.03
n CHull 2.06.06.

PacueTHble 3HaYeHMS XapaKTEPHCTHK TPYHTOB CIEAyeT ompeaenste B coorBercTBun ¢ ['OCT
20522, pacyeTHBIe 3HAYCHHS KOX(PQPHUIMEHTOB IOCTENH TPYHTA C;, OKPYXKAIOIIETO CBA0, CIEIyeT
MPUHAMATh B COOTBETCTBHH C MPHIIOKEHUEM /.

PacueTHble CONPOTUBIICHUS TPYHTA IO HW)KHUM KOHIIOM cBau R 1 Ha GOKOBOIl MOBEPXHOCTH CBau
fi cnexayer onpenensaTh Mo ykasaHusAM moapaszena 7.2.

[Ipy Hamuuuu pe3yJabTATOB IMOJEBBIX HCCICNOBAaHMN, IPOBEACHHBIX B COOTBETCTBHH C
TpeboBaHUAMHU Topazzena 7.3, HeCYIIyl0 CIOCOOHOCTh IPYHTa OCHOBAHUS CBall CIeoyeT ONpeelisiTh



C YY4eTOM JaHHBIX CTaTMYECKOI'O 30HAMPOBAHUS I'PYHTOB, UCHBITAHUHA TPYHTOB JTAJIOHHBIMU CBasMHU
WIM 10 JAaHHBIM JMHAMHUYECKUX HCHBbITaHUU cBall. B ciydae mnpoBeleHUs WCHBITAaHUM CBai
CTaTHUYECKOIl Harpy3Kol HECYIIyl0 CIIOCOOHOCTh I'PYHTa OCHOBAHHMS CBaH CIIeAyeT NMPHHUMATh MO
pe3ysbTaTtaM 3THX UCHBbITAHUHM, YUUTHIBAsI peKOMEHJauu 7.3.

Jist 00BEKTOB, IO KOTOPHIM HE IMPOBOAMINCH UCIIBITAHUS HATYPHBIX CBAll CTATHUECKOW HATPY3KOH,
PEKOMEHAYETCS OIpPENeIsTh HECYIIYI0 CIIOCOOHOCTh TPYHTa OCHOBAaHHS CBaWl HECKOJIBKUMH U3
BO3MOJKHBIX CIOCOOOB, yKa3aHHBIX B Moapasfenax 7.2 u 7.3, y4uTeIBasg TpPH 3TOM YPOBEHBb
OTBETCTBEHHOCTH COOPYIKCHHSI.

7.1.7 Pacder mo mpoYHOCTH MaTepHajia CBall W CBAaWHBIX POCTBEPKOB JOJDKEH MPOU3BOIUTHCS B
coorBerctBUM ¢ TpeboBanmsamu CHull 52-01, CHull 11-23, CHull II-25, ams moctoB u
runporexHudeckux coopyxkennii — CHull 2.05.03 u CHull 2.06.06 ¢ y4eTomM IOMOIHUTEIHHBIX
TpeOoBaHuH, n3M0XKeHHBIX B 7.1.6, 7.1.8 1 7.1.9 u B npunoxenuu /1.

Pacuer s1eMEHTOB JKelle300€TOHHBIX KOHCTPYKIIMI CBaiHBIX (PYHIaMEHTOB IO OOpPa30BaHHIO U
PACKpBITHIO TPEUIMH CIEIyeT MPOU3BOIUTH B COOTBETCTBUH ¢ TpeOoBanmsmu CHull 52-01, mus
MOCTOB M THIIPOTEXHHUYCCKUX COOPYKEHUH — Takxke ¢ yueToM TpeboBanmii CHull 2.05.03 u CHull
2.06.06 COOTBETCTBEHHO.

7.1.8 Ilpu pacuere cBaif BceX BHAOB IO MPOYHOCTH MaTepHaja CBAIO CIEAYeT paccCMaTpPUBATh Kak
CTEepIKEHB, )KECTKO 3aIlleMJICHHBIN B TPYHTE B CCUYCHUH, PACIIONIOKEHHOM OT IMOJOMIBHI POCTBEpKa Ha
paccTosiHuu He MeHee |y, onpenenseMoM 1o Gpopmyie

L =lp+-2, (7.1)

€

rae lg — mmuHa yuacTka CBau OT MOJOIIBBI BHICOKOTO POCTBEPKa 0 YPOBHS IIAHUPOBKH IPYHTA,
M;

o, — KodddunreHT nedopmaium, 1/M, orpenenseMsIil o npuiIoxeHuro /.

Ecnu uis OypoBbIX cBail M cBaii-000J104eK, 3ariTy0IeHHbIX CKBO3b TONIIY HECKAIBHOTO IPyHTAa H
3ajIeIaHHBIX B CKalBHBINA TPYHT, oTHOIIeHHE (2/a,;) > h, To ciemyer mpunumath |y = lp + h (rme h —
FJ'[y6I/IHa TNOTpy>KEHUA CBaul WU CBaI/I-OGOHO‘IKI/I, OTCUMTBIBAEMaAsA OT €€ HMIKHETO KOHIIa 10 YPOBHA
TUIAHUPOBKU TPYHTa MPU BBICOKOM POCTBEPKE M JIO IMOJOUIBBI POCTBEpKA MPH HHU3KOM POCTBEPKE,
MOJIOIIBA KOTOPOI'O ONHpaeTcs WM 3arny0OneHa B JUCHEPCHBIE TPYHTHI, 3a HCKIIOYEHUEM
CHIIBHOC)KIMAEMBIX, M).

Ilpu pacuere 1O MPOYHOCTH Marepuana Oypo-MHBEKIHMOHHBIX CBai, MPOPE3aIoIInX
CHJIBHOC)KMaeMble TPYHTBI ¢ MoxyieM aedopmanuu E < 5 Mlla, nnuHy cBaii mpu pacuere Ha
NPOJONBHBIN N3rud ly B 3aBUCHMOCTH OT IHaMeTpa cBaii d creqyeT IprHHUMATh PaBHOIL:

npu E <2 MIla ly=25d;

npu 2 < E<5MIlaly=15d.

B ciyyae ecnm |y mpeBbIIaeT TONMIMHY CIIOS CHIIBHOCKMMAEMOTO IpyHTa N,, pacyeTHYIO UTHHY
clienyeT IPUHUMATh paBHOM 2h,.

7.1.9 Ilpun pacuere HaOMBHBIX M OypOBBIX CBal (KpoMe CBali-cTOJI0OB M OypOOITyCKHBIX CBaif) IO
NPOYHOCTH MaTepHana pacyeTHOE CONPOTHBICHHE OETOHa CllefyeT MNPUHHMAaTh C YYeTOM
ko3(unmenrta ycnosuit paboTsl Yo = 0,85 cormacno ykazanusm CHull 52-01 n xoaddummenta v'ep,
YUYHUTBIBAIOLIETO BIMSHUE CIIOCc00a IIPOM3BOJICTBA CBAHBIX PadoT:

a) B TIMHHUCTBIX TPYHTaX, €CIIM BO3MOXKHBI OypeHHe CKBaXHH M OCTOHHpPOBAHWE MX HACyXo 0e3
KPEIUICHUA CTCHOK IMPH IMOJOXCHHUU YPOBHSA NOA3EMHBIX BOJ B ICPUOJ CTPOUTEILCTBA HUKE IIATHI
cBait, y'op = 1,0;

0) B rpyHTax, OypeHne CKBa)XUH U OETOHUPOBaHKHE B KOTOPBIX MPOU3BOJST HACYXO C PUMEHEHUEM
M3BJIEKAEMBbIX 00caaHbIX TPYO, V'ep = 0,9;

B) B IPYHTax, OypeHHe CKBa)XUH M OETOHMPOBAHUE B KOTOPBIX OCYIIECTBIISIOT NPU HAJUYUU B HUX
BOJIbI C MPUMEHEHUEM M3BJIEKAEMbIX 00caHbIX TPYO, Y'cp = 0,8;

I) B IpyHTax, OypeHHe CKBOKHH W OETOHMPOBAaHHE B KOTOPHIX BBIMOJHSIOT O] TJIHMHUCTHIM
pacTBOPOM MIIM MO]T M30BITOYHBIM JIaBJICHHEM BOJIbI (03 00camHbIX TpYO), ¥'eh = 0,7.

ITpumevanne — BeToHMpOBaHUE T0J] BOJOH HJIM MOJ TJIMHUCTBIM PACTBOPOM CIIEAYET MPOU3BOIHUTH TOJIBKO
METOJIOM BepTHKAIIBLHO nepeMentaemMoi TpyOs! (BIIT) nnm ¢ momomipio 6eTOHOHACOCOB.

7.1.10 PacueTbl KOHCTPYKIMH CBail BCEX BUAOB CJEAYET MPOM3BOJIUTH HAa BO3/CHCTBUE HArpy3oK,
nepenaBaeMbIX Ha HHUX OT 3JIaHMsl WJIM COOPYXXEHHMs, a 3a0MBHBIX CBail, KpOME TOrO, Ha YCHIIUS,
BO3HHKAIOIIME B HUX OT COOCTBEHHOTO Beca IPH M3TOTOBJIEHHH, CKJIAIMPOBAHUH, TPAHCIIOPTUPOBAHUN
CBal, a TAKXKe MPH MOIbEME UX Ha KOMEp 3a OJHY TOUKY, YAAICHHYIO OT royioBsl cBail Ha 0,31 (roe | —
JUTMHA CBaM).



ITpu sToM ycunue B cBae (Kak Oalke) OT BO3JEHCTBUS COOCTBEHHOI'O Beca CIEAYET ONpPENENsiTh C
yueToM Ko3(h(dHuLreHTa TMHAMUYHOCTH, PABHOTO:

1,5 — npwu pacuere 110 NPOYHOCTH;

1,25 — nipu pacyere 1o 00pa30BaHUIO U PACKPBITHIO TPEILHH.

B atux ciyyasx kodpQuIEeHT HaJe)KHOCTH 10 Harpy3Kke K cOOCTBEHHOMY BECy CBaW NMPUHHMAIOT
PaBHBIM EIMHULIC.

7.1.11 OpuHOYHYIO CBal0 B COCTaBe (PyHJAaMEHTa W BHE €ro IO HEeCylled CrnocoOHOCTH TpyHTa
OCHOBaHUS CIICIYET PACCUUTHIBATH HCXOAS U3 YCIOBUS

N < F—d (7.2)
Tk

rne N — pacueTHas Harpyska, repefaBaeMasi Ha CBaro (IIPOJIOJIBHOE YCHIIHNE, BO3HUKAIOIIEE B HEH
OT pacyeTHBIX HArpy30K, ACHCTBYIOIIMX Ha (QyHIaMeHT mpu Haubosee HEBBITOJHOM HMX COYETAHWH),
ompenenseMas B coorBeTcTBuu ¢ 7.1.12;

Fy — pacderHas Hecymas CHOCOOHOCTh TpPyHTa OCHOBaHMS OJMHOYHOI cBaW, Ha3plBacMas B
JIaTbHEHIIEM HecyIllel CIIOCOOHOCTBIO CBaM U ONpejeisieMas B COOTBETCTBHHU C MojpaszaenaMu 7.2 u
7.3,

Yk — K03 GHUIUEHT HAICKHOCTH, TIPHHUMAEMBII PaBHBIM:

1,2 — ecnu Hecymasi CIOCOOHOCTh CBaW OIpeZeeHa IO pe3yJibTaTaM I0JIEBBIX HCIIBITAaHUH
CTaTUYECKOM Harpy3Koii;

1,25 — ecnm Hecymasi CIOCOOHOCTh CBaW ONpENENIeHa PacyeToOM IO Pe3yibTaTaM CTaTHYeCKOTro
30HAMPOBAHMS TPYHTA, [0 PE3yJIbTaTaM JWHAMHYECKUX HCIIBITAHWH CBau, BBHIOJHEHHBIX C y4ETOM
ynpyrux nedopMmanuii TpyHTa, a Takke IO Pe3ysIbTaTaM IOJEBBIX HCIBITAHUN I'PYHTOB 3TaJOHHOMN
CcBaei WM cBacH-30HIOM;

1,4 — ecnm Hecymas CHOCOOHOCTH CBaW OINpPENACICHA PAacyeToOM, B TOM HYHCJE IO pe3ylbTaTaM
JUHAMAYECKHUX MCIIBITAHUIA CBail, BBIMOJIHEHHBIX 0€3 yueTa ynpyrux aedopMaliuii rpyHTa,;

1,4 (1,25) — mns hyHIAMEHTOB OMOP MOCTOB TIPH HU3KOM POCTBEPKE, HA BUCAYMX CBASX U CBASX-
CTOIKax, a IPH BHICOKOM POCTBEPKE — TOJIBKO IIPH CBASIX-CTOMKAX, BOCIIPHHUMAIOIINX CKHMAIOIIYIO
Harpy3Ky He3aBHCHMO OT YHCJia CBai B yHIaMEHTe.

[Tpu BBICOKOM MM HH3KOM POCTBEpPKE, IOJOIIBA KOTOPOTO OMHPAETCs] Ha CHIbHOCKMMAEMBIH
TPYHT, ¥ BHCSIYMX CBasX, BOCIPHHUMAIOMINX C)KHUMAIOIIYI0O HAarpy3Ky, a TaKkXe IpH JTI000M BHIE
pPOCTBEpPKa M BUCSYHMX CBasX U CBasX-CTOWKaX, BOCIPHHUMAIOMINX BBIAEPTHBAIOIIYIO HArpy3Ky, Yk
NPUHAMAIOT B 3aBUCUMOCTH OT YHCIIA CBail B (yHAAMEHTE:

npu 21 cBae u 6oree............. 1,4 (1,25);
ot 11 1020 cBaii ................ 1,55 (1,4);
» 6 » 10 » i 1,65 (1,5);
» 1 » 5% e 1,75 (1,6).

Jns (GyHIAMEHTOB W3 OJWHOYHOM CBauW MMOJA KOJIOHHY IIPH HAarpy3ke Ha 3a0HUBHYIO CBaro
kBagparHoro cedeHust 6onee 600 kH n HabuBHyIO cBaro Gornee 2500 kH 3mavenme korddummeHTa yy
clielyeT NMpUHUMaTh paBHbIM 1,4, ecin Hecylas CIOCOOHOCTh CBaW OINpeJelieHa MO pe3yJsibTaTaM
UCTIBITAHUN CTaTUYECKON Harpyskoi, u 1,6, ecnu Hecymias CIIOCOOHOCTh CBaW OMpeAeTeHa APYTHMHU
crocodamu.

JIist CIIJTOIIHBIX CBAWHBIX MOJIEH J)KECTKUX COOPYKEHUH ¢ TpenenbHoit ocaakoit 30 cm u bonee (pu
gucie cBaii bonee 100), ecnu HecyIas CIOCOOHOCTh CBaW OMpEeNicHa MO Pe3yJibTaTaM CTaTUYCCKHUX
WCTIBITaHuH, Y = 1.

[Ipumeuanus

1 B ckoOkax maHBI 3Ha4YEHHS Yk B CIydae, KOTAa HecyIlas CIIOCOOHOCTh CBaW ONpeJeeHa IO pe3ysbTaTaM
MOJIEBBIX HCIIBITAHUH CTATHYECKOH HAarpy3KOoil MM pacdeToM II0 pe3ysbTaTaM CTATHYECKOTO 30HIMPOBAHHS
TPYHTOB.

2 Tlpm pacyere cBaif Bcex BHIOB KaK Ha BJAaBIMBAIONIWE, TaK M Ha BBHIJEPTHBAIOIINE HArpy3KH IPOAOIBHOE
yCHUIIHE, BO3HUKAIOIIEE B CBAa€ OT pacueTHOH Harpy3ku N, ciemyeT onpenensiTs ¢ y4eToM COOCTBEHHOrO Beca CBaH,
IPUHIMAEMOro ¢ KO3 UINEHTOM HaJIKHOCTH TI0 Harpy3Ke, YBeJIHYNBAIOLINM PACUETHOE yCUITHE.

3 Ecmu pacyer CBallHBIX (YHIAMEHTOB IPOW3BOJMTCS C YYETOM BETPOBBIX M KPAaHOBBIX HArpy3okK, TO
BOCIPHHUMAEMYI0 KpaWHMMH CBasMH pacdeTHYI0 Harpys3kKy Jomyckaercss mnosbimarte Ha 20 % (kpome
(hyHIaMEHTOB OTOp JIMHUN 3JIEKTPOIIepEeIaun).

Ecnu cBam ¢yHmameHTta omopsl MOCTa B HANPABICHWH JEHCTBHUS BHEIIHHX HArpy3ok oOpasyroT
OJIMH WJIM HECKOJIBKO PSJIOB, TO NPH ydyeTe (COBMECTHOM MM pa3/ieIbHOM) Harpy30K OT TOPMOKECHUS,
JaBJICHHS BETPA, JIbJa U HaBajla CyJOB, BOCIPUHUMAEMbIX Hauboiee HarpyKeHHOH CBaei, pacueTHYIO
HarpysKy AomyckaeTcs mosbimath Ha 10 % mpu geTsipex cBasx B psiny ¥ Ha 20 % mpu BOCbMH CBasX U



Oonee. [Ipy mpoMekyTOUHOM HHMCIie CBall NPOLEHT MOBBIIICHHUS PAcYETHON HArpy3KH OINPEIEISOT
UHTEPIIOJISILIMEH.

7.1.12 PacuetHyto Harpy3ky Ha cBaro N, kH, cienyer onpenensrts, paccMaTpuBasl pyHIaMEHT Kak
paMHYI0 KOHCTPYKLHMIO, BOCHPHHHUMAIOUIYI0 BEPTHKAJIbHBIE W TOPU3OHTAJbHBIE HArpy3Kd WU
M3ruOaroNIe MOMEHTEI.

Jis  (hyHZAaMEHTOB C BEPTUKAIBHBIMHM CBasMH pacueTHYIO Harpy3kKy Ha CBal0 JOIyCKaeTcCs
OTIpeNeNATh 1O (hopMyIIe

N = Na g Moy, MyX (7.3)
n 2y 2X;
rne Ny — pacdeTHas cxuMaromas cuna, kH;

M,, M, — pacdeTHbIe n3rudaroIre MOMEHThI, KH-M, OTHOCHTENILHO TJIaBHBIX LEHTPAIBHBIX OCel X
W y TJIaHa CBail B TUIOCKOCTH TTOJIOIIBEI POCTBEPKA;

n — 9HcIo cBail B GyHAaMeHTe;

Xi, ¥i — PaccTOsIHUS OT [VIaBHBIX OCEH 10 OCH Ka)I0H CBau, M;

X, ¥ - PacCTOSIHUSI OT TTaBHBIX OCEH O OCH KaKJOH CBaW, AJSI KOTOPOH BBIYUCISIOT PacyeTHYIO
HarpysKy, M.

7.1.13 T'opu30OHTaIbHYIO HArpy3Ky, ACHCTBYIOUIYI0 Ha (YHIAMEHT C BEPTUKAILHBIMHU CBasMU
OJTMHAKOBOTO IOMEPEYHOI0 CEYCHUs], TOMYCKAEeTCsl IPHHUMATh PAaBHOMEPHO paclpeeieHHON MexIy
BCEMU CBasIMH.

7.1.14 TIpoBepka ycTOWYNBOCTH CBAHHOTO ()YHIaMEHTA M €r0 OCHOBAHUS JIOJDKHA IIPOU3BOJUTHCS B
cootBeTcTBUH ¢ TpeboBanmssmMu CHull 2.02.01 ¢ yyeTom aeHCTBUS TOTIOTHATEIBHBIX TOPH30HTAIBHBIX
peaknuii OT cBail, MPUIJIOKCHHBIX K CIIBUTAEMOM 9aCTH TPYHTA.

7.1.15 Cpam wm cBaiiHble (yHTAMEHTHI CJIEQyeT pacCUMTHIBATH MO MNPOYHOCTH Marepuaia M
MIPOM3BOUTH MPOBEPKY YCTOMYMBOCTH (DYHAAMEHTOB IIPH JIEHCTBHM CHJI MOPO3HOTO ITy4YEHUS, €CIH
OCHOBaHHE CII0)KEHO ITy4YNHHUCTHIMH TPYHTaMH.

7.1.16 Pacuer cBaii u cBaliHBIX (YHAAMEHTOB 10 AedopManusIM ClieayeT MPOU3BOAUTH UCXOS U3
YCIIOBUS

S<sy, (7.4)

rme S — coBMecTHas Jedopmanusi cBaW, cBaliHOro ¢QyHoameHTa M coopykeHus (ocajika,

nepeMelieHre, OTHOCUTENbHAs Pa3HOCTh OCaJI0K CBai, CBAWHBIX ()YHIAMEHTOB U T.II.), ONpeeNsieMast
pacuetom ¢ yuetom 7.1.4, 7.1.5, o nmoapazneny 7.4 u npunoxenuto [1;

S, — TpeJleNbHOEe 3HAUe€HHEe COBMECTHOW JeopMaliii OCHOBAaHUS CBaH, CBAHHOTO (hyHIaMEHTa M
CoOpy>KeHusl, ycTaHaBiuBaemoe B cootBeTcTBuu co CHull 2.02.01, a st MoctoB — CHull 2.05.03.

7.2 PACYETHBIE METO/IbI OITPEJEJIEHUSI HECYIIEN CIIOCOBHOCTHU CBAM
CBau-cTOMKH

7.2.1 Hecymyro cnioco6HOCTh Fy, KH, 3a0uBHOI cBan, cBan-060109kH, HAOMBHOW 1 OypOBOIi CBaii,
OTMPAIOIINXCS HA CKaJbHBIM TPYHT, a Takke 3a0MBHOW CBaW, ONMHPAOMICHCS HAa MaJOCKHMAaeMBIH
rpyHT (6.2), CleayeT onpeaessTh no GhopmyJie

Fa=v.RA, (7.5)

r1e Yo — K03 UIHEHT yCIoBUi paboThl CBau B IPyHTE, IPHHUMAEMBIN paBHBIM 1;

R — pacueTHOe conpoTHBIIeHNE TPYHTA MO HKHUM KOHIIOM CBau-CcTOMKH, KIla;

A— IioutaJib OIMMpaHuAa Ha T'PYHT CBau, M, MIpUHUMaEMas 11 CBail CIUIONIHOT'O CEUYCHUS U MOJBIX
cBali ¢ 3aKPBITBIM HUKHHUM KOHIIOM paBHOFI Tiomajv monepeyHoro CCUCHUA 6pyTTO, JUIA CBai IMOJIBIX
KPYIJIOrO CeYEHHs C OTKPBITHIM HIDKHUM KOHIIOM M CBaii-000J104eK — paBHOH IJIOIIA/IN TIOIIEPEYHOTO
CEUCHHUSI HETTO MPH OTCYTCTBUH 3alOJIHEHHS MX ITOJIOCTH OETOHOM M PaBHOM IIOIIA/AW ITOTEPEYHOTO
cedeHunst OpyTTO IPH 3aMOTHEHUN 3TOH MOJIOCTH OETOHOM Ha BBICOTY HE MEHEE TPEX €€ JHMaMETPOB.

PacuetHoe conpoTuBieHne IpyHTa R 10/ HIJKHUM KOHIIOM CBAaH-CTOMKH CIIeTyeT MPUHUMATh:

a) JJIsl BceX BHJOB 3a0MBHBIX CBaif, ONMMPAIONIMXCS Ha CKaJbHbIE M MaJOC)KNMaeMble I'PyHTHI, R =
20000 kI1a ;

0) mis HaOWBHBIX M OypOBBIX CBaif M CBal-000JOYEK, 3allONHAEMBIX OCTOHOM M 3a/leaHHBIX B
HEBBIBETPEJIBIN CKaNbHBIN TpyHT (0e3 ciadpIx mpociioek) He MeHee 4eM Ha 0,5 M, — mo popmyie

R |
c,n
Yg d f
rac Rc'n — HOPMATUBHOC 3HAYCHUE NPpEACa MPOYHOCTH HA OMTHOOCHOEC CKATUC CKAJILHOI'O I'PyHTAa B
BOJOHACBIINICHHOM COCTOSIHHH, KHa,



Yq — K03 HULMEHT HaJeHKHOCTHU 110 TPYHTY, IPUHUMAEMBIH paBHBIM 1,4;

ly — pacuerHas roryGuHa 3aje1Kku HAOUBHOM U OYpOBO#i CBail 1 CBan-000JI0YKH B CKANbHBII IPYHT,
M;

df — Hapy>XHBIi IMaMeTp 3a/IeTaHHOM B CKANBHBIA IPYHT YacTH HAOUBHOW 1 OypOBO# CBaii U cBau-
000JI0YKH, M;

B) IJIsl CBai-000JIOYEK, PAaBHOMEPHO OIHMPAEMBIX Ha IOBEPXHOCTH HEBBIBETPEJIOrO CKAaJILHOTO
TPyHTa, HPHUKPBITOTO CIOEM HECKAIBHBIX HEPa3MbBIBAEMBIX TIPYHTOB TOJIIMHOM HE MeEHee Tpex
JTUaMETPOB CBan-000JI0YKH, — MO (hopMyIIe

R
c,n
R= , (7.7)
g
rae R, Y — TO ke, uTo u B dhopmyie (7.6).
[Ipumeuanne — Ilpu HaMIMYUM B OCHOBaHWU HAOWBHBIX, OYPOBBIX CBail M CBaif-000J0YEK BBIBETPETBIX, a

TaKOKe Pa3sMATIaeMbIX CKAIBHBIX TPYHTOB MX Ipeel MPOYHOCTH HA OJAHOOCHOE CXKaTHe CIeAyeT NPHHHUMATH 110
pe3yibTaTaM HCTBITAaHWI IITaMIIAMH WJIM IO pe3ylbTaTaM HCHBITaHWN cBail M CBaif-000J0YEeK CTaTHYECKOH
Harpys3Koi.

Bucsiune 3a0MBHbIE 1 BAaBJIHBaeMble CBaH BCeX BUI0B M CBAH-000JI0YKH,
norpysxaeMsble 6e3 BbIeMKH IPyHTa

7.2.2 Hecymyro cniocobHOCTh Fy, KH, BuCsYel 3a0MBHOM U BIABIMBAEMOW CBaW U CBaU-000IOYKH,
MOrpy»kaeMoii 0e3 BBIEMKH IPyHTa, PA0OTAIOIIMX HA CKUMAIOIIYIO HATPY3KY, CIEAYeT ONPeaessiTh KaK
CYMMY pacyeTHBIX COIPOTHUBICHUIN IPYHTOB OCHOBAHUS O] HW)KHHUM KOHIIOM CBau U Ha e OOKOBOU
MOBEPXHOCTH 110 (hopmyIie

Fg =7vc (yer RA + uXy fi hy), (7.8)
e Yo — K09OOUIMEHT YCIOBHit paboThl CBaM B IPYHTE, MPHHMMAEMbIil PABHBEIM 1;
R — pacueTHOe CONPOTHBICHHE IPYHTA MO HHMKHHM KOHIIOM cBai, KIla, MpHHMMAaeMoe Mo

Tabmmne 7.1;

A — TIOmAn ONMUPAHHS HAa TPYHT CBAM, M, MPMHHAMAEMas 10 ILIOMIAH IONEPEYHOr0 CeUeHHs
cBaM OPYTTO WJIH IO IJIOIIA/N TIONIEPEYHOro CeueHHsl KaMy(IIETHOTO YIIHUPEHUS 110 €r0 HauOOoJbIIeMy
JIMaMETPY, WIH 110 IUIOMIAIU CBAaK-000JI0UKH HETTO;

U — Hapy XHBIH TIEPUMETP IMONEPEYHOT0 CEUEHHs CTBOJIA CBaH, M;

fi — pacdeTHOE COMPOTHBIICHHUE i-TO CIIOS TPYHTA OCHOBAHHsI Ha OOKOBOH MOBEPXHOCTH cBaw, klla,
pUHUMaeMoe 1o Tabdmwume 7.2,

h; — TonmmHa i-ro cios rpyHTa, COMPUKACAOLIEr0ocs ¢ OOKOBOI TTOBEPXHOCTBIO CBaH, M;

Yers Yef — KOI(PQPHUIMEHTH! yCIOBHIA pabOTHl IPYHTa COOTBETCTBEHHO IOJ HIDKHUM KOHIIOM U Ha
OOKOBOI TOBEPXHOCTH CBaW, YUYWTHIBAIOIIME BIMSHUE crioco0a TOTPY)KEHHs CBal Ha pacyeTHHIE
CONIPOTHBIICHHS TPYHTA M IPUHUMaeMbIe 1o Tabnure 7.3.

B ¢opmyne (7.8) cymMmMHpoBaTh CONPOTHBICHUS TpPyHTa CIEAYET II0 BCEM CIIOSM TpYyHTa,
NPONICHHBIM CBaei, 3a UCKIIOYEHHEM CIydaeB, KOTJa MPOSKTOM IPEeIyCMaTPHBACTCs IUIaHHPOBKA
TEPPUTOPHU CPE3KOW HIM BO3MOXEH pa3MbIB TpyHTa. B 3THX ciydasx cieayeT CyMMHpPOBATbH
COIPOTHBIICHHSI BCEX CIIOEB TIPYHTA, PACIIOJOKCHHBIX COOTBETCTBEHHO HIDKE YPOBHS ILTAHHUPOBKH
(cpe3ku) 1 HA BOjIOEMA TOCIIE €r0 MECTHOTO Pa3MbIBa IPH PACUETHOM ITaBOJIKE.

[Ipumeuanus

1 Hecymyto cnocoGHOCTh 3a0MBHBIX OyJIaBOBHIHBIX CBail ciemyeT onpenensats no dopmyie (7.8), mpu atom
3a MEPUMETP U Ha YYacTKe CTBOJIA CIeLyeT MPHHUMATh epUMETp MONEePEeUHOr0 CeUYeHUs CTBOJIA CBaM, Ha y4acTKe
VIIHPEHUST — TEPUMETpP TONEPEYHOro CeueHust yiupeHus. PacuerHoe comporusienue f; rpyHra Ha GokoBoil
MOBEPXHOCTH TAaKHX CBaif HAa yJacTKe YIIMPEHHUS, a B TIECKaX W HAa yJacTKe CTBOJIA CIEAyeT IPHHUMATh TaKUM K€,
KaK Juts cBau 6e3 yUIMpEeHnst; B IIIMHUCTBIX IPYHTaxX COMpOTHBIeHHE f; Ha ydgacTKe cTBONA, PaCIONIOKEHHOTO BBIIIE
YIIHPEHHs, CIeAyeT MIPUHAMATh PaBHBIM HYJIIO.

2 PacyerHble compotuBieHus rpyHToB R u fi B dopmyne (7.8) mns neccoBbIX TPYHTOB HpH IyOHHE
HOTPY’KEHHUs cBail OoJiee 5 M cieayeT NIpUHUMATH 110 3HaYEeHHsIM, yKa3aHHBIM B Tabmunax 7.1 u 7.2 ns riyOuHs! 5
M. Kpome Toro, [jist 3THX IPYHTOB B Clly4ae BO3MOKHOCTH MX 3aMauyMBaHHUs pacyeTHble comnpotupieHus R u fj,
yKa3aHHble B Tabmunax 7.1 u 7.2, cneqyeT mpuHUMATh NMPU MMOKa3aTele TeKy4eCTH, COOTBETCTBYIOIIEM TOJHOMY
BOJIOHACBIICHUIO TPYHTA.

7.2.3 Jlnsa 3a0MBHBIX W BIABIMBAEMBIX CBal, ONMMPAIOMINXCS HIDKHAM KOHIIOM Ha DPBIXJIBIE TECKU
WM Ha TIIMHUCTHIE TPYHTHI ¢ TIOKa3areneM Tekydectu |, > 0,6, Hecymryto ciocooHOCTh Fy, KH, cnemyer
OTIPEIETISITH 110 PE3YJIbTaTaM CTATHUCCKHUX MCTIBITAaHWH CBail.

7.2.4 Hecyuyro crnocoOHOCTh MUPaMUAAIBHOM, TpamneueuaaabHOl W POMOOBUIHON CBaii,



MPOPE3AMOIIKNX MEeCUYaHble W TIIMHUCTBIC TPYHTH, Fq, kH, ¢ HakmoHom GokoBbix rpaneit i, < 0,025
CIIeyeT ONpenelaTh o GpopMmyJie
Fa=7v. [RA + >h; (Ui fi+ Uo,i ip E; k; Cr)], (79)
rae Ve, R, A, h, f— 1o xe, uto u B popmye (7.8);
Uj — Hapy>KHBIA IEPUMETp I-T0 CCUCHUsSI CBaH, M;

Up,j — CyMMa pa3MepOB CTOPOH i-T0 MOMEPEYHOTO CEUCHHUS CBaM, M, KOTOPbIE HMCIOT HAKIIOH K OCH
CcBay;

i, — HaKJIOH OOKOBBIX I'PaHEH CBaH, JOJIM €ANHHULIBI;

Ei — ™Monynp nmedopmammu ciios TpyHTa, OKpY)Kalomero OOKOBYIO IOBEpXHOCTH cBau, Klla,

OTIpeIeTSIEMBIH 1T0 Pe3yJIbTaTaM KOMIIPECCHOHHBIX HCITBITaHUH;
ki — xoadduirieHT, 3aBUCAIINI OT BUIA TPYHTA U IPUHUMAEMBIH 10 Tabmuie 7.4;
€ — peonorndeckuii K03 UIUEHT, TPUHUMaeMbIid paBHbIM 0,8.

[Ipumeuanus

1 IIpu poMOOBHIHBIX CBasgX CyMMHPOBAHHE CONPOTUBICHMI TpyHTa Ha GOKOBOW MOBEPXHOCTH YYAaCTKOB C
00paTHBIM HaKJIOHOM B ¢opmyiie (7.9) He mponu3BOIUTCS.

2 Pacuer mHUpaMuaNbHBIX CBail ¢ HAKJIOHOM OOKOBHIX TpaHeil i, > 0,025 nomyckaeTcsi MpOM3BOIWTH B
COOTBETCTBUH C TPeOOBaHUSIMH NPHWIOKEHUs E mpy Hamw4mu pe3ysbTaTOB IPECCHOMETPUIECCKUX HCIBITAaHUH, a
HpH UX OTCYTCTBUH — 110 (hopmyite (7.9), mpuHUMas 3Ha4YeHue ip paBHbM 0,025.

7.2.5 Hecymyto criocodHocTs Fy,, KH, Bucsuel 3a0MBHOM 1 BIABIMBAEMOW CBAU M CBan-000I0YKH,
norpy»aemMoii 0e3 BBIEMKH IPyHTa, pa0OTaIONIMX Ha BBIACPTHBAIOLIYIO HATPY3KY, CIEAYET ONpeaesaTh
1o opmyie

Fau = e U Zy fi i, (7.10)

rae U, Y, fi, hj — 10 e, uro u B hopmye (7.8);

Y. — KodddumeHT ycaoBuii paboThl CBau B TPyHTE (JUIs CBaid, IOrPyKaeMbIX B TPYHT Ha ITyOHHY
menee 4 M, Y. = 0,6, Ha TiyOuny 4 M u 6osee y. = 0,8 — 1 Becex 37aHUiA U COOPYKEHUH, KPOME OTIOp
BO3JyLIHBIX JINHUK JJIEKTPOIepeiauu, Uil KOTOPBIX KOI(PQUIMEHT NMPHUHUMAIOT B COOTBETCTBUH C
pazgenom 13).

IMpumedanne — B dyHIaMeHTax OIOp MOCTOB He JOIycKaeTcsi paboTa cBau Ha BEIJCPTUBAHHE IPH ICHCTBUH
OJHUX TIOCTOSTHHBIX HAarpy30K.

Tabmuua 7.1
I'my6una PacuetHble COPOTHBIIEHNMS 1T0]] HIDKHUM KOHIIOM 3a0MBHBIX U BJJaBIMBAaeMBIX CBal M CBaii-
MOrPYKCHUS 000I104€eK, TOrpy*)aeMbIX 0e3 BhleMKH rpyHTa, R, kIla
HIJKHETO HECKOB CpeIHEH INIOTHOCTH
KOHIIa CBaH, | rpaBEIUCThIX I KpPYHIHBIX I — l cpeliHel KpyIHOCTH | MEJIKMX l TbLJICBATHIX | —
M TIIMHUCTBIX TPYHTOB IIPU [TOKa3aTene TeKydecTH |, paBHOM
0 0,1 0,2 0,3 04 0,5 0,6
3 7500 6600 3000 3100 2000 1100 600
4000 2000 1200
4 8300 6800 3800 3200 2100 1250 700
5100 2500 1600
5 8800 7000 4000 3400 2200 1300 800
6200 2800 2000
7 9700 7300 4300 3700 2400 1400 850
6900 3300 2200
10 10500 7700 5000 4000 2600 1500 900
7300 3500 2400
15 11700 8200 5600 4400 2900 1650 1000
7500 4000
20 12600 8500 6200 4800 3200 1800 1100
4500
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
35 15000 10000 8000 6000 4100 2250 1400
[Ipumeuanus

1 Hax geproit naHs! 3HaUeHUs R 1S 1IECKOB, 110]] YepTOH — JUTS TIIMHHUCTHIX TPYHTOB.
2 B Tabnumax 7.1 u 7.2 riyOuHy morpyeHus HIKHETO KOHIIA CBAal M CPEAHIOI0 IIyONHY pacItoJIOKEHHs CII0s




TPYHTa MU IUIAHUPOBKE TEPPUTOPUH CPE3KOH, MOICHIIKON, HAMBIBOM A0 3 M CIeIyeT NPHHUMATh OT YPOBHS
HIPUPOTHOTO penbeda, a IpH Cpe3Ke, MOACHIIKE, HaMbIBe 0T 3 10 10 M — OT yCIOBHON OTMETKH, PacIOIOKeHHO
COOTBETCTBEHHO Ha 3 M BBIILIE YPOBHS CPE3KH HJIM Ha 3 M HM)KE YPOBHSI OACHIIIKH.

I'myOuHy HOTpy>KeHUsI HW)KHETO KOHIIA CBaW U CPEIHIOI TIIyOMHY DPAacIOJIOXKEHUs CIIOSl TPYHTa B BOJOEME
clielyeT IPUHUMATh OT YPOBHS JHA IOCIIE OOIIEro pa3MbIBa PacUeTHBIM NAaBOAKOM, Ha 00J0TaX — OT ypOBHS JHA
6ornoTa.

[Ipu mpoexTHpOBaHUHU MTyTEHNPOBOIOB Yepe3 BBIEMKH TIIyOHHOW 10 6 M IS cBail, 3a0MBaeMbIX MOJIOTaMu 0e3
MOAMBIBA WIIM YCTPOWUCTBA JIMJEPHBIX CKBaXKHH, INIyOMHY IOTPYXEHHS B TPYHT HIDKHETO KOHI[A CBaW B TabiwmIle
7.1 cnemyer MpHHHMATh OT YPOBHS IIPHPONHOTO penbeda B MecTe cOoopykeHUs ¢yHnameHnra. s BBIEMOK
riryOuHOIt Goliee 6 M TITyOHHY TOTPYKESHUS CBai ClleyeT MPUHUMATh KakK JUIs BEIEMOK TITyOHHOH 6 M.

3 JIns mpOMEKYTOYHBIX INIyOWH IOTPYXKSHHs CBaWl M IPOMEXKYTOYHBIX 3HAUEHHWI MOKaszarelsi TeKydecTH |
[JIMHUCTBIX TPYHTOB 3HaueHus R u fi B Tabnuuax 7.1 u 7.2 onpenensoT HHTEPIOJISAIUEN.

4 JInst IOTHBIX TECKOB, INIOTHOCTh KOTOPBIX OMpEJIeNeHa [0 JaHHBIM CTaTHYECKOTO 30HAUPOBAHMUS, 3HAUCHUS
R mo Tabmume 7.1 mus cBaif, MOTPY>KEHHBIX 0€3 HCIIONB30BAaHMS MOAMBIBA MIIM JIHAEPHBIX CKBAXKHH, CIEIYET
yBermauTh Ha 100 %. [Ipn onpeneneHny MIOTHOCTH TPYHTA 110 JAHHBIM APYTHX BHIOB HHXXEHEPHBIX M3BICKAHUI
U OTCYTCTBHH JAHHBIX CTaTHYECKOTO 30HIMPOBAHUS [UIS INIOTHBIX IECKOB 3Ha4deHHA R mo Tabmume 7.1 cremyer
yBeaHauTh Ha 60 %, HO He Gonee wem mo 20000 kI1a.

5 3HaueHHs pacyeTHHIX COIPOTHBIEHHH R mo Tabimie 7.1 momyckaeTcs HCIOIb30BATh IPH YCIOBHH, €CIU
3aray0JeHHe cBail B Hepa3MbIBaeMbIl 1 HECpe3aeMblil TPYHT COCTaBIIsIET HE MEHee, M:

4,0 — 1715t MOCTOB M THAPOTEXHUYECKUX COOPYIKECHHH;

3,0 — a7st 31aHKUI ¥ IPOYUX COOPYIKEHHH.

6 3HaueHHs PacYECTHOTO COMPOTHBIICHHUS R MOA HIXKHHM KOHIIOM 3a0WMBHBIX cBaii ceueHueM 0,15x0,15 M u
MEHee, NCIONb3yeMbIX B KadecTBe (DyHAAMEHTOB IOA BHYTPEHHHE HEPEropoJKH  OJHO3TAXKHBIX
MPOU3BOACTBEHHBIX 3JaHUMH, JOIMycKaeTcs yBeauduBath Ha 20 %.

7 Jna cymeceit mpu uucie miaactTudHocTH |, < 4 u kosbduimenre mopucroctn e < 0,8 pacueTHble
conpotuBieHus R u fj cienyer onpenessTs Kak s MbUICBATHIX IIECKOB CPEAHEH MIIOTHOCTH.

8 Jlyis TTIMHHUCTHIX TPYHTOB, MMEIONIUX CTENEHb BIAXXHOCTH B IIPUPOIHOM cocTosHHH S < 0,8, moxasarens
TEKY4eCTH CJIeIyeT BEIYHUCIATE JUIsl BOJOHACKHIIIEHHOTO TpyHTa 110 dopmyie (9.1).

Tabnuna 7.2
Cpennsis | Pacuernsie conpoTuBieHus: Ha 60KOBOW OBEPXHOCTH 3a0MBHBIX U BJIaBIMBACMbIX CBail 1 cBaii-o60mouek fi, kIla
riryouHa MIECKOB CPEHEN IIOTHOCTH
pacrono-  |KpynHelX U CpefHeH prl‘IHOCTI/Il MEJIKHX | IIBLIEBATHIX | - | - | - | - | - | -
HKEHUSA CII0s [JIMHUCTBIX TPYHTOB IIPH MIOKa3aTese Tekydect I, paBHOM
IpyHTa, M 0,2 0,3 0,4 0,5 0,6 0,7 08 [ 09 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 19 8 7
[Tpumeuanus

1 Tlpu ompeneneHHH PpacueTHOrO CONPOTHBICHMS TPyHTa Ha OOKOBOW mMOBepxXHOCTH cBail f; ciemyer
YUHUTBIBATh TPeOOBaHMs, U3JI0KEHHBIC B TpuMedaHusix 2, 3 u 8 k Tabmuue 7.1.

2 Tlpu ompe/ieNeHuH PacyeTHBIX COMPOTUBICHHI TPYHTOB HAa GOKOBOW MOBEPXHOCTH CBaii fj I1acTsl rpyHTOB
CIIeJlyeT PacuJIeHATh Ha OTHOPO/IHBIC CIIOU TOJIIMHOM He Ooee 2 M.

3 3HaveHHs PacUYeTHOro CONPOTHBICHHS IUIOTHBIX IECKOB Ha OOKOBOM IMOBEpXHOCTH cBail fi cmemyer
yBennanBath Ha 30 % 110 CpaBHEHHIO CO 3HAYCHUSIMHU, TIPUBEACHHBIMY B TabnuIie.

4 PacueTHble CONPOTUBICHHS CyNecell M CYDIMHKOB ¢ koddduuuenrom mopucroctd e < 0,5 M INIHH ¢
kodhdurenrom nopucrocth e < 0,6 cimemyer yBemumumBaTh Ha 15 % IO CPaBHEHHMIO CO 3HAYCHUSIMH,
NPUBEICHHBIMH B TabJHIlE 7.2, IPH JTIOOBIX 3HAUEHMSX ITOKa3aTeNs] TEeKyJEeCTH.



Tabnuna 7.3

Crioco0bl orpyskeHus 3a0MBHBIX U B/IaBIMBACMBbIX CBail u cBail- | KoadduumenTs! ycnosuit paboTst

000I104€eK, MOrpy’»)aeMbIX 0€3 BBIEMKH I'PYHTA, M BUJIbI TPYHTOB TpYHTa IIpH pacyeTe Hecymen
CIIOCOOHOCTH CBail
TI0J] HYIDKHUM Ha OOKOBOM
KOHLIOM Y. | TIOBEPXHOCTH ¢
1 TTorpy»eHue CILIOUIHBIX U HOJBIX € 3aKPBITHIM HUXKHUM KOHLIOM 1,0 1,0

CBaifi MeXaHM4YeCKUMH (IIOJBECHBIMH), ITapOBO3AYIIHBIMH H
JIU3eJIBbHBIMU MOJOTaMHU

2 IlorpyxeHue 3a0MBKOH M BJABIMBAHHEM B MPEABAPUTEIHHO
poOypeHHbIe JIHIEPHBIE CKBAXHUHBI C 3arTy0JIeHHeM KOHIIOB CBaif
He MeHee | M HiKe 320051 CKBaKHHBI IIPU €€ THaMeTpe:

a) paBHOM CTOPOHE KBaJIpaTHOM CBau 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBaJpaTHOW CBan 1,0 0,6
B) Ha 0,15 M MeHee CTOpOHBI KBaJpaTHON WM JUaMeTpa CBau 1,0 1,0
KPYIJIOTO Ce4eHUs (U1 OTIop JIMHUH JIEKTpOonepeaatn)

3 IlorpyxeHue ¢ MOAMBIBOM B TI€CHYaHble TPYHTHI NPH YCIOBHU 1,0 0,9

JIOOMBKHY CBail Ha MOCJIEIHEM JTalle MOrPYKEeHUsT 0e3 MPUMEHEHHsI
rnoaMeiBa Ha 1 M u Oozee

4 BubpomorpykeHue CBaii-000J04YeK, BHOPOMOTPYXEHUE U
BUOPOB/IaBIMBAHUE CBall B TPYHTHI:

a) TIECKH CpeHEH TUIOTHOCTH:

KPYIIHBIC ¥ CPETHEH KPYITHOCTH 1,2 1,0

MEJIKHE 1,1 1,0

NbLIEeBaThHIE 1,0 1,0
0) riMHKECTHIE ¢ TIoKa3areneM tekydectu | = 0,5:

cyrmecu 0,9 0,9

CYTJIMHKA 0,8 0,9

TJIMHBI 0,7 0,9
B) IVIMHUCTHIE C TTOKa3areyeM Tekydectu | <0 1,0 1,0

5 TlorpyxeHHe MOJIOTAaMH TIOJIBIX JKEJIe300€TOHHBIX CBall ¢
OTKPBITHIM HIDKHUM KOHI[OM:

a) Mpu JraMeTpe ToocTu cBau MeHee 0,4 M 1,0 1,0
0) To xe, ot 0,4 10 0,8 M 0,7 1,0
6 Tlorpy»xeHue JIFOObIM CIIOCOOOM TMOJIBIX CBall KPYTIIOTO CEYEHHS
C 3aKpBITHIM HIDKHMM KOHIIOM Ha riayouny 10 M u OGoiee ¢
MOCJIEAYIOIUM  yCTPOMCTBOM B HIKHEM  KOHLE  CBaid
Kamy(JIETHOTO YIIMPEHHss B T[ECYAHBIX TPYHTaX CpeAHEH
TUTOTHOCTH Y B TIMHHUCTBIX TPYHTAX C IMIOKa3aTelleM TekydecTH | <
0,5 npu [uaMeTpe yIIMpeHusi, paBHOM:

a) 1,0 M He3aBUCHMO OT yKa3aHHBIX BUJIOB IPYHTa 0,9 1,0
0) 1,5 M B meckax u CyIecsix 0,8 1,0
B) 1,5 M B cyrfiuHKax ¥ INIMHAX 0,7 1,0
7 Ilorpy»xeHue BIaBIMBAHUEM CBaii:

a) B TIECKU CpeHEH IUIOTHOCTH KPYITHBIE, CPEHEH KPYITHOCTH H 1,1 1,0
MEJTKUe

0) B IICCKH TIBIICBATHIC 11 0,8
B) B TJIMHUCTHIE TPYHTHI C MOKazaTeneM Tekydectu I < 0,5 11 1,0
r) To xe, I, >0,5 1,0 1,0

[Tpumeuanne — KoadpuimeHTs! ¥5 U Y f 10 103. 4 AJIsI TIMHACTBIX TPYHTOB C TOKa3aTtenaeM Tekydectu 0,5 >
IL > 0 onpenensoT HHTePIONIAIHCH.

Tabuunma 7.4
['pyHTHI Kosddurmenr k;
Iecku u cynecu 0,5
CyriuHKH 0,6
I'rner:




npu |, =18 0,7
npu |, =25 0,9

ITpumevanne — Jnst ramH ¢ gucnoM miactudHoctd 18 < | < 25 3nauenus kosdduiuenra K onpeaensor
UHTEPOJAIMEH.

Bucsiune Ha0uBHBbIE U OypOBbIe CBAaH H CBaH-000J10YKH, 3aNI0THIeMble 0€TOHOM

7.2.6 Hecymyro criocooHocTth Fy, kH, HaOuBHOW 1 OypoBO¥ CBail ¢ yImIupeHueM U 0e3 yIIupeHus, a
TaKXKe CBaW-000JOYKY, IMOTPYKAEMOH C BHIEMKOH TPyHTa W 3aMONHACMO OCTOHOM, pabOTAaIOIIUX Ha
CKHMAIONIYIO HATPY3KY, CIEAYET ONMpPEAeIsaTh Mo GopMyie

Fa=7c (yer R A+ U Zyc fi hy), (7.11)
rae v, — ko3ddunueHt ycnoBuii paboThl CBaM; B CIy4ae ONMMPAHUS €€ HAa MIIMHUCTBIC TPYHTHI CO
CTENEeHBI0 BIaxHOCTH Sy < 0,9 U Ha JeccoBbIe TPYHTHI ¥, = 0,8, B OCTaIBHBIX CITydasx — Yc = 1;

YR — KO3 PHIUEHT yCIO0BHUI pabOThI IPYHTA IO HHKHAM KOHIIOM CBau; Y.r = | BO BCEX ClydasX,
32 UCKITFOUCHUEM CBail ¢ KaMy(IETHBIMH YIIUPEHHAMH U Oypo-HHBEKIIMOHHBIX cBaii PUT (1o 6.5, 0),
JUIS KOTOPBIX 3TOT KOX(Q(GHUIMEHT CcleAyeT NpWHUMATh paBHBEIM 1,3, W cBall C yIIUpEHHUEM,
OCTOHHPYEMBIM TOJBOJHBIM CIIOCOOOM, IS KOTOPBIX Y.r = 0,9, a Takke Omop BO3MYNIHBIX JHHUHN
JJNEKTpOIepeadu, s KOTOPHIX K0 (UIIMEHT MPUHUMAIOT B COOTBETCTBUU C pa3aeioM 13;

R — pacdetHOE conmpoTHBIICHHE TPYHTA IO/ HIDKHIM KOHIIOM cBawl, k[la, mpuaIMaemMoe mo 7.2.7;
JUTS HAaOWBHOM CBaM, M3TOTABIMBAEMOH 110 TEXHOJIOTHH, yKa3aHHOH B 6.4, a, 6 — 1o Tabmume 7.1;

A — TuTomaap ONMpPaHus CBaH, M, MIpUHAMAaeMas PaBHOM:

JUTsI HAOMBHBIX M OYPOBBIX CBall €3 yIIUPEeHUs — IUIOIAIN MOMIEPEYHOTO CEUCHHUS CBAH;

JUIT HAOMBHBIX M OYpOBBIX CBail C YIIMPEHHEM — IUIOMIAIN MOMEPEYHOT0 CEUYCHUS YIIUPEHHS B
MecTe HauOOJIBIIIETO €r0 IUaMeTpa;

IUTS.  CBali-000JI0YEK, 3alOJIHAEMBIX OETOHOM, — IUIOIIAAH IIONEPEYHOrO0 CEYCHUs O000JOUKU
OpyTTO;

U — MepUMETp MOMEPEUHOT0 CEUEHUs CTBOJIA CBau, M;

Y4 — KooduimeHT ycrnoBuil paboOThl IpyHTa Ha OOKOBOM MOBEPXHOCTH CBaW, 3aBUCSIIHHA OT
croco0a 00pa3oBaHUs CKBAKHUHBI U YCIOBUH OCTOHHPOBAHUS M MIPUHUMAEMEIi 1o Tabiwuie 7.5;

fi — pacueTHOE CompoTHBICHHE i-T0 CIIOS TpyHTa Ha OOKOBOW MOBEPXHOCTH CTBOJA CBaw, Klla,
MpUHUMaeMoe 1o Tabmwe 7.2;

h;j — To e, uro u B hopmyue (7.8).

[Ipumeuanus

1 CompoTHBIEeHHE TIECKOB Ha OOKOBOM MOBEPXHOCTH CBaM C YHIMPEHUEM CIEIyeT YUUTHIBATh HA y4acTKe OT
YPOBHSI TUITAHUPOBKH JI0 YPOBHS IIEPECEUEHHUS CTBOJIA CBAH C OBEPXHOCTHIO BOOOPAKaeMOT0 KOHYyCa, UMEIOILETO B
KadecTBe 00pasyrolie JMHUIO, Kacaroulylocs MOBEPXHOCTH YHIMPEHHMS MOA YTJIOM (3/2 K OCH CBau, TA€ ¢y —
OCpefHeHHOE (IO CIIOSM) PAcdYeTHOE 3HAYCHHE yIJia BHYTPEHHEro TPEHHs TPYHTA, 3aJIeTalolIero B Ipefenax
yKa3aHHOro KoHyca. CONpOTHBIICHNE TIIMHUCTHIX TPYHTOB JOITyCKACTCS yUUTHIBATH 0 BCEH IUTHHE CTBOJIA.

2 IlepuMeTp MOINIEPEYHOTO CEUCHHUS CTBONA U Ui OypO-MHBEKIMOHHBIX CBAi CIeIyeT NMPUHUMATh PaBHBIM
HEepUMETpPY CKBaXKHHBI, IPOOYpUBAEMOH IIPH UX H3TOTOBJICHHH.

[Tnomans omnmpanus Oypo-uHBEKIMOHHONH cBau PUT crnenyer mnpuHUMATh IO  ILIOIIAH
MOMEPEYHOr0 CEUEHHUs YIIUPEHHUs], a IEPUMETP MOMEPEYHOr0 CEUEHMs CTBOJIa — HCXOJs U3 CPETHETO
3HaueHus: nuametpoB O cBaM, KOTOpbIE CIEAYyeT ONpenessiTh MO 00beMy OCTOHHOH CMecH,
M3PaCXOOBAHHOM Ha 3alOJHEHHE [-TO Pa3psIHO-UMITYJILCHOTO YIIMPEHHS B I-M CJO€ TpyHTa.
3amanHele B mpoekTe ymupenus cBan PUT yTOuHSIOT NpW M3rOTOBJICHHWH OMBITHBIX CBail B
KOHKPETHBIX TPYHTOBBIX YCIOBUSX.

Tab6muna 7.5
Caau 1 criocodsr HX ycTpoHcTBa Koaddurment ycnosuii paboTsl cBa Y,
B IIE€CKax | B CyHecsax B B I''TMHaxX
CYTIJIMHKaxX

1. HabuBnbie no 6.4, a npu 3a0uBke uWHBeHTapHOH TpyOmr c| 0,8 0,8 0,8 0,7
HAKOHEYHHKOM
2. HaOuBHBIC BHOPOIIITAMIIOBAHHBIC 0,9 0,9 0,9 0,9
3. BypoBbl€, B TOM YHCIIE C yIIMPEHUEM, OETOHUPYEMBIE:
a) IPU OTCYTCTBHHU BOJBI B CKBOKHHE (CyXHM criocobom), a taxke| 0,7 0,7 0,7 0,6
MPU MCIIONBb30BAHUH 00CaHBIX HHBEHTAPHBIX TPYO




0) 10J1 BOZIOM HJIH [TOJT TJTHHUCTHIM PACTBOPOM 0,6 0,6 0,6 0,6
B) JKECTKHUMH OCTOHHBIMH CMeCsSIMH, yKiaabiBaembiMu c| 0,8 0,8 0,8 0,7
MIOMOIIBIO TITyOWHHOM BUOpALiy (CyXUM CIIOCOO0M)

4. bypoHaOuBHBIE, IIOJBIe Kpyrjble, ycrpauBaemble 1pu| 0,8 0,8 0,8 0,7
OTCYTCTBUU BOJBI B CKBOKHUHE C IIOMOIIBIO BHOPOCEPICIHIKA

5. Cpam-o0omouku, morpykaemble BuOpupoBaHHeM c Bbliemkoii| 1,0 0,9 0,7 0,6
rpyHTa

6. CBan-cToJIOBI 0,7 0,7 0,7 0,6
7. BypouHBEKIIMOHHbIE, N3TrOTOBIIsIEMbIE 1101 3ammrTol odcanupix| 0,9 0,8 0,8 0,8
TpyO WM OGSHTOHHTOBOTO PAaCTBOPa C OIPECCOBKOHM MaBICHUEM

200—400 IIa (2-4 at™)

8. bypounnekimonnslie cean PUT 1,3 1,3 1,1 1,1

7.2.7 PacuetHoe compoturienue R, kIla, rpyHTa no HKHUM KOHIIOM CBau ClielyeT IPUHIUMATE!

a) JUIs KPYIHOOOJIOMOYHBIX TPYHTOB C TIECYAHBIM 3AIIOJIHUTENIEM U ITECKOB B OCHOBAaHMU HaOMBHOW
n OypoBoOii CBaii ¢ yImMpeHHeM 1 0e3 YIINpPEeHHs, CBan-000JI0YKH, MOTPYKAEMOH C ITOJIHBIM yIalleHueM
TPYHTOBOTO si7ipa, — 10 dopmyie (7.12), a cBan-o00I09KH, TTOTPYKAEMOH C COXpaHEHHEM TPYHTOBOTO
SIpa U3 YKa3aHHBIX TPYHTOB Ha BEICOTY 0,5 M 1 Oonee, — mo dopmyme (7.13):

R=0,75 04 (01 v'1 d + 0 03 v1 h); (7.12)
R=oay4(0gy'1d+ oy azy h), (7.13)
rme oy, Oy, O3 04 — Oe3pa3sMepHble KOX(PQHUIMEHTH, MPHHAMAacMble IO Tabmume 7.6 B
3aBHCHMOCTH OT PACUCTHOTO 3HAUCHHS yIiIa BHYTPEHHETO TPCHHUS TPYHTA OCHOBAHHS,
Yy — pacdyeTHOe 3HAYCHHME YJCIbHOTO Beca rIpyHTa, kH/M®, B ocHoBammm cBam (mpu
BOJIOHACKIIEHHBIX TPYHTAX C YUYETOM B3BEHINBAIOIIETO ACHCTBUS BOJIbI);
Y1 — OcpemHeHHoe ([0 CJI0SM) pacdyeTHOe 3HAYCHHE YJACIBHOTO Beca rpyHTOB, KH/M®,

PACIIONIOKEHHBIX BBINIC HI)KHET0 KOHIA cBau (IPH BOAOHACHINICHHBIX TPYHTaX C YYETOM
B3BEIIHMBAIOLICTO JCHCTBUS BOJBI);

d — nmamertp, M, HaGMBHOM ¥ OypOBO¥ CBall, THaMeTp YIIUPEHHUS (IJISI CBaM C YIIUPEHHUEM), CBAU-
000JIOYKH WJIH AUAMETP CKBAKHMHBI [UIS CBAH-CTOJI0a, OMOHOJIMYEHHOTO B TPYHTE IIEMEHTHO-TIECYaHBIM
pacTBOpoOM;

h — FJ'[y6I/IHa 3aJIOKCHHA, M, HWKXHETO KOHIAa CBaM WIN €€ YHIHUPEHHSA, OTCUHUTbIBacMas OT
MPUPOTHOTO penbeda MM YPOBHS IUIAHUPOBKH (TIPH IUTAHUPOBKE CPE3KOM), AJISl OTIOP MOCTOB — OT
JIHA BOJIOEMa II0CJIE €ro OOIIEro pa3MbIBa IIPH PACUETHOM ITaBOJKE;

0) /715t TTIMHUCTHIX TPYHTOB B OCHOBaHMH — 1O Tabuue 7.7.

[Ipumeuanus

1 Vkazanms 7.2.7 OTHOCATCS K CITydasiM, Korjaa oOecriednBaeTcsl 3arityOieHue CBail B TPYHT, IPUHATHINA 3a
OCHOBAaHHE MX HIDKHHMX KOHIIOB, HE MEHEe YeM Ha AMaMeTp CBau (WM YHIMPEHHMS I CBaW C yIIMPEHHEM), HO He
MEHEe 4eM Ha 2 M.

2 3nauenus R, paccumtanseie mo ¢opmynam (7.12) u (7.13), He cnemyeT NpUHMUMATH BBINIC 3HAYCHHI,
IpHUBE/ICHHBIX B Tabnuie 7.1 1uis 3a0MBHBIX CBaii TOM jke JUTHHBI U B TEX )K€ TPYHTOBBIX YCIIOBHSIX.

Tabmuma 7.6
Kosdpuumentrr PacueTHble 3HaU€HMs yIia BHYTPEHHET0 TPEHUS TPYHTA @1, Tpasl.
23 25 27 29 31 33 35 37 39

oy 9,5 126 | 173 | 244 | 346 | 486 | 71,3 | 108,0 | 163,0
o 186 | 248 | 32,8 | 455 | 64,0 | 87,6 | 127,0 | 185,0 | 260,0

o mipu h/d, paBHOM:
4,0 078 | 079 ( 08 | 08 | 084 | 08 | 08 | 085 | 0,87
5,0 0,75 | 076 | 0,77 | 0,79 | 0,81 | 082 | 0,83 | 0,84 | 0,85
7,5 068 | 0,70 { 0,71 | 0,74 | O,76 | 0,78 | 0,80 | 0,82 | 0,84
10,0 062 | 065 | 067 | 0,70 | 0,73 | 0,75 | 0,77 | 0,79 | 0,81
12,5 058 | 061 | 063 | 067 | 0,70 | 0,73 | 0,75 | 0,78 | 0,80
15,0 055 | 058 | 061 | 065 | 068 | O,71 | 0,73 | 0,76 | 0,79
17,5 051 | 055 | 058 | 062 | 066 | 069 | 0,72 | 0,75 | 0,78
20,0 049 | 053 | 057 | 061 | 065 | 068 | 0,72 | 0,75 | 0,78
22,5 0,46 | 051 | 055 | 060 | 0,64 | O67 | 0,71 | 0,74 | 0,77
25,0 u bonee 0,44 | 049 | 054 | 059 | 0,63 | 0,67 | 0,70 | 0,74 | 0,77

o 1ipu d, paBHOM, M:




0,8 1 MmeHee 034 | 031 | 029 | 027 | 026 | 025 | 0,24 | 0,23 | 0,22
4,0 025 024 | 023 1022 [ 021 | 020 | 019 | 0,18 | 0,17

Ipumeyanne — Jlisi pOMEXyTOUHBIX 3Ha4eHUi @1, h/d u d 3HaueHHST KOIPOHUIMEHTOB O, O, O3, U Oy
OTIPEIENSIIOT HHTEPTIOTALHEN.

Tabauua 7.7
I'mybuna | Pacuernoe compotuBnenue R, k[la, mox HIDKHUM KOHIIOM HAOMBHBIX U OypPOBEIX CBail ¢
3aJI0KEHHS | YIIUpEHHEM U O3 YIIMPEHHs U CBaii-000JI0ueK, MOrPYKAEMbIX C BRIEMKON IPyHTA U
HIDKHETO 3aM0JIHAEMbBIX OETOHOM, TIPH TTHHUCTHIX TPYHTAX, 32 UCKIIOUSHUEM MPOCAT0YHbIX, C
KOHIIA CBan oKa3aresieM TeKy4ecTu ||, paBHbIM
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 — —

IMpumeuanne — Jlist cBaHBIX (yHIaMEHTOB ONIOP MOCTOB 3HAYEHHUs, IPUBEICHHBIE B TaONuUIIE, ClIeayeT:

a) MOBBIMIATE (MPH PACTIONOKEHUH OMOP B BOAOEME) HA BEIMYUHY, PaBHYIO 1,5 yyhy, TI€ Yy — yIeTbHbIN BeC
Bomsl — 10 kH/M%, h,, — riy6uma ci1ost BOIBI B BOZOEME OT e YPOBHS IPH PACcUETHOM MABOAKE 1O yPOBHS AHA
BOJI0EMA, a IIPU BO3MOXKHOCTH Pa3MbIBa — JO YPOBHS JHA IOCIIE OOIIEro pa3MbIBa;

0) MoHMWXaTk NpH K03 (UIIEHTE TOPUCTOCTH TpyHTa € > 0,6, IpH 3TOM K03 GHUIINEHT HOHWKEHHS /7 CIIeyeT
OIIpeeIIATh MHTEPIOJSIIel Mex Ty 3HadeHms M m = 1,0 mpu e =0,6 um = 0,6 mpu e = 1,1.

7.2.8 PacuerHoe comporuBnenue R, xIla, rpyHTa mox HIDKHHUM KOHIIOM CBan-00OJOYKH,
norpy»aemMoii 0e3 ynalleHusi TPyHTa WM C COXPaHEHHEM TPYHTOBOTO sJpa BBICOTOH HE MEHee Tpex
JIMaMETPOB 000JIOYKH Ha MOCIIEHEM dTalle e MOTPYKEHHs M He 3aIl0IHsAeMOi O6TOHOM (TIpH YCIIOBHH,
YTO TPYHTOBOE SIpO OOpa3oBaHO W3 TPYHTA, MUMEIOIIEr0 T€ )K€ XapaKTePUCTHKH, YTO W TPYHT,
NPUHATBIH 32 OCHOBAaHHE KOHIIA CBau-000JOYKM), CcJeqyeT INpHHUMATh o Tabmmme 7.1 ¢
KOI(QHUIIMEHTOM YCIIOBUIl pabOThl TPYHTA, YYUTBHIBAIOLIMM CIIOCOO HOTPYKCHHS CBaif-000JI0YEeK B
COOTBETCTBHH C MM03. 4 Tabiauupl 7.3, IPH 3TOM pPAcYETHOE CONMpPOTHBJICHHE B YKa3aHHOM ciydae
OTHOCHTCS K IUTOIIA I MTOTIEPEYHOT0 CeUYEHHs CBan-000JI0UKH HETTO.

7.2.9 Hecymyro cioco6HOCTh Fyy, KH, HaOMBHOM 1 OypoBoii CBaif 1 cBan-000JI0YKH, pabOTAFOIINX
Ha BBIICPTUBAIOIINE HATPY3KH, CIEAYET ONpeaeiiTh o Gopmyie

Fau = Yc U Z’YCf fi hi, (714)

TJIe Yc — TO e, uTo u B popmyie (7.10);

U, et fiy hi — 1o xe, uto 1 B hopmyse (7.11).

BunrtoBble cBan

7.2.10 Hecymuryro criocobHoCTh Fg, KH, BUHTOBOI# cBan muamerpom Joractu d < 1,2 M u ummHOi | <
10 M, pabotaroiieil Ha CXKHMMAIONIYIO WJIHM BBIIEPIHBAIOIIYI0O HArpy3Ky, CIeIyeT OINpPEAeNiiTh MO
dopmyie (7.15), a npu auamerpe jomactd d > 1,2 M u anune csau | > 10 — TOIBKO MO JaHHBIM
WCTIBITAHWY BUHTOBOM CBau CTaTUYECKOM HArpy3Koi:

Fa=v.[(@1 c1 + azy1 hy) 4 + ufi (h - d)], (7.15)
rae Yo — KoddduimeHT ycinoBuii paboThl cBau, 3aBUCAIIMN OT BHUA HArpy3KH, ACHCTBYMOLICH Ha
CBaI0, U TPYHTOBBIX YCJIOBHUI U ompeiensgeMslii o Tabmnuie 7.8;

a;, 8, - Oe3pazmepHble KOI(PPHUIMUCHTHI, MPUHUMaeMble MO Tabmuue 7.9 B 3aBUCHMOCTH OT
pacyeTHOro 3Ha4yeHHs yriia BHYTPEHHEro TPEHUsl rpyHTa B paboueld 30He ¢; (mon paboueil 30HOI
MOHUMAETCS PUJIETAIONIHMI K JIONACTH CJIOH IPyHTa TOJIIUHOM, paBHOii d);

€1 — pacdeTHOe 3HaueHHe YAEJIbHOTO CLEIUICHUs TPyHTa B padboueii 30He, klla;

Y1 — OCpEIHEHHOE pacdyeTHOEe 3Hau€HHE YJEIbHOIO Beca T'PYHTOB, 3aJICTAOLINX BBIIIE JIOMACTH
cBau (IPH BOJIOHACKIIICHHBIX IPYHTAX C YUETOM B3BEIIMBAOIIErO JAHCTBHS BOAbI), KH/M;



h; — ry6uHa 3ameranus JONACTH CBaW OT MPUPOTHOTO peiibeda, a MpU INIAHUPOBKE TEPPUTOPUH
CPE3KOM — OT YPOBHS INIAHUPOBKU, M;

A — mpoeKuus IUIOMAH JIONACTH, M2, CUMTasi 10 HAPYXHOMY JMAMETPY, IIPH paGoTe BUHTOBOI
CBaM Ha COKUMAIOIIYIO Harpy3Ky, M IPOEKLHs paboueil Iuomau JIonacTy, T.e. 3a BEIYETOM IUIOIIAAN
CEUeHHs CTBOJIA, P PabOTe BUHTOBOW CBau Ha BBIAEPIHBAIOIIYIO HATPY3KY;

U — MepUMeTp MOIIEPEYHOT0 CEUCHNUS CTBOJIA CBAH, M;

fi — pacuetHoe compoTHBIIEHHE TpyHTa Ha OOKOBOW MOBEPXHOCTH CTBOJIA BUHTOBOU cBaw, Klla,
IpuHAMaeMoe 1o Tabnuie 7.2 (OCpeAHEHHOE 3HAYeHWE [UII BCEX CIIOEB B Ipelenax TIyOHHBI
MOTPY>KEHUS CBan);

h — nnuHa cTBONIA CBam, MOTPY)KEHHOM B TPYHT, M;

d — amameTp JOMACTH CBaH, M.

[Ipumeuanus

1 Ilpu ompemeneHHH HeCylmeld CHOCOOHOCTH BHHTOBBIX CBaif MpH JICHCTBUM BJABJIMBAIONIMX HATPY30K
XapaKTePUCTUKU TPYHTOB B Tabiuie 7.9 OTHOCATCS K IPyHTaM, 3aJIeralollyM IOA JIONACTHIO, a pH paboTe Ha
BBIIEPTUBAIOIIME HATPY3KH — HaJl JIOMACTHIO CBAU.

2 I'my6uHa 3aJ105KESHHMSI JIOMIACTH OT YPOBHSI IUTAHUPOBKH JTOJDKHA OBITH He MeHee 50 Py MIMHHUCTHIX TPYHTax
He MeHee 6d — mpu neckax (rae d — auamerp JomnacTH).

Tabmuma 7.8
I'pynTBI Koa¢duiuenT ycnosuii paboTsl BAHTOBBIX CBaid ¢ IIPU
Harpyskax
CKUMaINUX BBIACPIrUBAIOIINX 3HaKONIEPEMEHHBIX
1. TMHBI ¥ CYTIIMHKY:
a) TBep/ible, MOy TBEP/IbIe U TYTOIIaCTHYHbIC 0,8 0,7 0,7
0) MATKOIUTACTHYHBIC 0,8 0,7 0,6
B) TeKy4eIIaCTHYHBIC 0,7 0,6 0,4
2. Ilecku u cynecu:
a) TIECKH MAJIOBJIXKHBIE U CYIIECH TBEPbIE 0,8 0,7 0,5
0) TecKu BIIayKHBIE U CYTIECH TIACTHYHBIE 0,7 0,6 04
B) TIECKH BOJIOHACHIIIICHHBIC M CYIIECH TeKy4He 0,6 0,5 0,3
Tabmuma 7.9
PacueTHOe 3HaUCHHUE YA Koaddurmentsr | PacueTHoe 3HaueHHE yriia KoaddurmeHts
BHYTPEHHETO TPEHHS oy o BHYTPEHHETO TPEHHUsI oy oy
rpyHTa B paboueii 30HE @y, rpyHTa B paboueii 30He @y,
rpan. rpan.
13 7,8 2,8 24 18,0 9,2
15 8,4 3,3 26 23,1 12,3
16 9,4 3,8 28 29,5 16,5
18 10,1 4,5 30 38,0 22,5
20 12,1 5,5 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

Bypo3aBuHunBaemMblie cBan

7.2.11 Hecymyto cmocoOHOCTh OyposaBuHUMBaeMoii cBam Fy4, kH, ciemyer ompeapensats mno
¢hopmyne

Fau = 7c (Yer R A+ U Xy fi hy), (7.16)
1€ Y. — K03 GUIMEHT yc1oBuil paboThl CBau B IPYHTE, IPHHUMAEMbBIN PaBHBIM 1;
R — PpacuCTHOC COMNPOTHBJICHUC TPYHTA IIOJ HWKXHHM KOHIOM CBawu, KHa, onpeacigaeMoc 1o

tdopmyie (7.17);

A — TIIOmA b TIOIEPEYHOTO CEYSHHs CTBOIA CBAH, OPYTTO, M°;

U — MepUuMeTp MOIMEePEYHOro CEUSHHUs CTBOJIA CBAHU, M;

fi — pacueTHOE COMPOTHBIICHHE I-TO CITOS TPYHTA OCHOBaHHS Ha GOKOBOI MOBEPXHOCTH CBaw, Klla,
MpUHUMaeMoe 1o Tabmure 7.2;
h; — TomnmmHa i-ro cios TpyHTa, COMPHUKACAIOIETOCs ¢ OOKOBOM TTOBEPXHOCTBIO CBaH, M;
YR — K0d(dunmeHT ycnoBuit paboThl rpyHTa MO HUKHUM KOHIIOM CBau, IPUHUMAEMBIH PaBHBIM
0,8;




Yot — KoddurmeHt ycioBuit paboThl rpyHTa Ha OOKOBOW MMOBEPXHOCTH CBaH, MPHUHUMAEMBbIi
paBHbIM 1,1 TIpU MOrpy>KEHWU CBaWl C MOBEPXHOCTH I'PYHTa B HEHApPYyLICHHBIH IDYHTOBBIA MAacCHB;
paBHbIM 0,8 — TIpW MOrpy>KEHWU CBaW B Pa3phIXJICHHBIH NpelBapUTEIbHbIM OypeHHEM TIPYHTOBBIi
MaccuB U paBHbIM 0,6 — ITpH IOTPY>KEHUN CBaH B JIMAECPHYIO CKBAXKUHY.

PacueTHOe cONpOTHBIEHHE TI'pyHTa NOJA HIKHAM KOHLOM OypO3aBHHYMBAEMOH CBau ClEayeT
orpenessTh 1o Gopmyie

R= oarcpt oy h, (717)
rae og, oy — Oe3pasmepHbie K03(DUIIMCHTHI, TPHHUMAEMbIE 10 Tabmuie 7.9 B 3aBUCHMOCTH OT
pacueTHOTOo yria BHyTPEHHEr0 TPEHUS ITPYHTA (p; OCHOBAHMS CBaW;

C; — pacyeTHOe 3HaueHHUe yAeNbHOr0 CLEIUICHHs IPyHTa OCHOBaHUs cBau, klla;

Y1 — OCPEIHEHHOE pacueTHOEe 3HAYCHHE YIENbHOrO Beca TpyHTOB, KH/M®, 3amerarommx Bbiire
HIDKHETO KOHIIA CBaH (IIPpY BOAOHACHIIIEHHBIX IPYHTaX C YYETOM B3BEIIMBAIOIETO JICHCTBHS BOJIbI);

h — riry6uHa NOTpy>KEeHUs CBau, M.

7.2.12 TonmmuHa CTEHKH O0ypO3aBHHYMBACMBIX CBAll JODKHA TPOBEPSATHCS PACICTOM HA MPOYHOCTH
npu meperade Ha TpyOy MakCHMalbHOTO KpPYTSIIEr0 MOMEHTa, pa3BUBAaGMOIO MEXaHHU3MOM,
UCTIONIB3YEMBIM JIJIS IOTPY>KEHNUS CBail.

Yuer oTpHLIATEIbHBIX (HErATHBHBIX) CHJI TPEHHS TPYHTA HA 00OKOBOI IOBEPXHOCTH CBaii

7.2.13 OtpunaresbHble (HeTaTHBHBIC) CHUIIBI TPSHUS, BO3HUKAOIIME Ha OOKOBOW MOBEPXHOCTH CBaii
IIPU OCaJke OKOJIOCBAafHOIO TIpyHTa W HaNpaBJICHHBIE BEPTUKAJIBHO BHU3, CIEAyeT y4YUTHIBaTh B
ClIydasx:

TUITAHUPOBKU TEPPUTOPHH TTOJCHIIKOHN TOIUHOM Ooitee 1,0 M;

3arpy3KH I0JIa CKJIaJI0B TOJIE3HON Harpyskoi oosee 20 kH/M%;

3arpy3KH I0JIa OKOJIO0 PYHIAMEHTOB TIOJIE3HOH Harpy3Koii oT obopynoBanus 6onee 100 xkH/M%;

yBenmueHus 3 EKTUBHBIX HANIPSHKEHUH B TPYHTE 3a CUET CHATHUS B3BEIIMBAIOIIETO JEHCTBHS BOIBI
IIPY TIOHMKEHUH YPOBHS MOA3EMHBIX BOJ;

HE3aBEPIICHHON KOHCOIMAAIMY TPYHTOB COBPEMEHHBIX U TEXHOTCHHBIX OTJIOKECHUH;

YIUIOTHEHUSI HECBA3HBIX TPYHTOB NP ANHAMUYECKUX BO3ICHCTBUAX;

MIPOCaKU TPYHTOB IIPU 3aMauynBaHHH;

MIPU CTPOMUTENILCTBE HOBOT'O 3/IaHMs BOJIM3U CYIIECTBYIOIINX.

HpI/IMe‘IaHI/IC — VYuer OTPULATCIIBHBIX CHUJI TPEHHA, BO3HUKAIOIMIHUX B MNPOCAAOYHBIX TI'PYHTAX, CICAYET
TMPOU3BOAUTH B COOTBETCTBUU C Tpe6OBaHI/I${MI/I pasaeiia 9.

7.2.14 OtpuuaTenpHble CUIBI TPEHHS YUHUTBHIBAIOT 0 TIyOMHBI, HA KOTOPOH 3HA4YEHHE OCAIKU
OKOJIOCBalHOT'O TPYHTa IMOCJIE BO3BEACHUS W 3arpy3Kd CBalHOTO (pyHIaMeHTa MPEBBINIAET TTOJIOBUHY
OpenenbHOro 3Ha4YeHHs ocaaku (yHmameHTa. PacueTHble cOmpoTUBICHHS rpyHTa fi, IpHHUMAIOT MO
Tabuune 7.2 co 3HaKOM «MHUHYCY, a Juid Topda, uia, canponens — munyc 5 klla.

Ecnu B mpesenax UMHBI MOTPYKEHHOM YacTH CBaWl 3aJleraloT HarulacToBaHWs Topda TOJIMHON
6ostee 30 cM ¥ BO3MOXKHA IIJIAHUPOBKA TEPPUTOPUH TIOJICHITTKOM MIIM MHAsI €€ 3arpy3Ka, SKBUBAJICHTHAs
MOJICHITIKE, TO PACUETHOE COMPOTHUBIICHHE IPyHTa i, pacnonoKeHHOro BhIlIe MOJOIIBbI HAMHU3IIETO (B
npezenax JIMHBI HOrpYKEHHOH YacTH cBan) ciost Topda, cieayeT IpUHAMATh!

a) TpU TIOJACHIIKAX BBICOTOM MEHEE 2 M AJSl TPYHTOBOW IOJACHIIKH U CIOEB TOpha — paBHBIM

HYJTIO, JJI1 MHHEpPAJIbHBIX HEHACHITHBIX TPYHTOB IPHPOAHOTO CIIOXKEHUS — TIOJIOKHUTEIBHBIM
3HAYEHHUSIM 110 TadymIe 7.2;

0) mpM MOJCHINKAaX BBICOTOM OT 2 10 5 M AJsl TPYHTOB, BKItOuYas MOACHINKY, — paBHbM 0,4
3HAYCHHMH, YKa3aHHBIX B Tabjuie 7.2, HO CO 3HAKOM «MHHYC», a s Topdpa — muHyc S5 klla

(oTpULIaTENBHBIC CUIIBI TPEHHUS);

B) NP TOCHINIKaX BBICOTOM Oosiee 5 M JUIs TPyHTOB, BKJIIOYAsl TTOJCHIIKY, — PaBHBIM 3HAUCHUSIM,
yKa3aHHBIM B Tabnuiie 7.2, HO CO 3HAKOM «MHHYC», a 1ist Topda — munyc 5 klla.

B mpenenax HuKkHEHR 4acTH CBail, I1e 0caaka OKOJIOCBaHOIO TPYHTA MOCIE BO3BEJECHHS U 3arpy3KU
cBaifHOro ()yHJaMeHTa MEHee MOJIOBHHBI IPEAEIHHOTO 3HAUCHMSI OCA/JKM CBalHOTrO (yHAaMEHTa,
pacyueTHBIC CONMPOTHBICHHS TPyHTA fi CliefyeT MpUHUMATh MOJOXKHUTEIBHBIME 1Mo Tabuuue 7.2, a amis
Topa, uia, carnpornens — paBHbIME 5 kl1a.

7.2.15 B ciydae Korma KOHCONHMIAIMS TPYHTAa OT IOJCHITKA WM TPUTPY3KH TEPPUTOPHUH K
MOMEHTY HadJajla BO3BEACHHUS HAJ3€MHOW YACTH 3JaHMH WM COOPYKCHWH (BKIIOYash CBaiHBIN
POCTBEpK) 3aBEepIIMIach WJIM BO3MOXKHOE 3HAUEHHE OCAJKH TPYHTa, OKPY)KAIOUIET0 CBa, IOCIE
yYKa3aHHOTO MOMEHTa B pe3yJbTaTe OCTATOYHOW KOHCONMMIAIMU He OyJeT MPeBBIIIATh IMOJIOBUHBI
MpEeACIbHOIO 3HAYCHHUA OCAAKU I HNPOCKTUPYEMOIr'o 3JaHUA WM COOPYKCHHA, COIPOTHUBICHUC



rpyHTa Ha OOKOBOW MOBEPXHOCTH CBaH JIOMYCKAETCSl MPHUHUMATH ITOJIOKUTEIBLHBIM BHE 3aBUCHMOCTH
OT HAMYHS WK OTCYTCTBHUS mpocioek Topda. Jms npocnoek topdha 3HadeHue fi caeayer mpuHAMATD
paBHbIM 5 klla.

Ecnu m3BecTHBl 3HaueHHs Kod(pQUIMEHTOB KOHCONMAamuu W Moayist aedopmanuu Topdos,
3aJeraloliuX B MpeAenax JUIMHBI MOTPYKEHHOM 4acTU CBau, U BO3MOXKHO OIPEJNEICHUE 3HAYEHUS
OCaJIKl OCHOBaHHS OT BO3ACHCTBHUS TPHUIPY3KH TEPPUTOPHU AJISI KaKAOTO CJIOSl TPpyHTa, TO TPH
OTIpEICTICHNH HECYIIEH CIOCOOHOCTH CBaW JOIYCKAaeTCsl YUHUTHIBATh CHIIBI CONPOTHBIICHUS TPyHTa C
OTPHIATENbHBIM 3HAKOM (OTpPHLATEIbHBIE CHJIBI TPEHHS) HE OT YPOBHS IIOJOLIBBI HM)KHETO CIIOS
Topda, a HauMHAs OT BEPXHETO YPOBHS CIIOS TPYHTA, 3HAYEHHE JOMOJIHUTEIBHON OCaIKH KOTOPOTO OT
MPUTPY3KU TEPPUTOPHUH (OIIPEETICHHON HaYMHAasi C MOMEHTA Mepeladi Ha CBAl0 PACUETHON HArpy3KH)
COCTaBIISIET MOJIOBUHY MPENEIBHOIO 3HAUCHUS OCAIKH ISl IPOSKTHPYEMOTO 3AaHUSI WIIN COOPY KEHUSI.

7.3 ONPEJIEJIEHUE HECYIIEX CHOCOBHOCTH C]?‘Aﬁ
1O PE3YJIbTATAM ITOJIEBBIX HCCJIEJOBAHUU

7.3.1 Hecymas criocoOHOCTh cBail B HOJIEBBIX YCIIOBHSIX MOXET OBITH ONpENesieHa CIEAYIOIUMHU
METOAAMH: CTATHYCCKUMH UCIIBITAHHAMH CBai, THHAMHYCCKUMH UCIIBITAHHAMH CBaif, HCIBITAHUAMH
TPYHTOB OTaJOHHOM CBacil, HWCIBITAHHAMH CBAaii-30HIOB, HCIBITAHHAMH TPYHTOB CTaTHYECKUM
30HANPOBaHHEM.

IMpumeuanne — [y 3a0MBHBIX BHCAYMX CBail IMHOM Oosiee 12 M BMECTO UCHBITAaHUN TPYHTOB 3TAJIOHHOU
cBael JIONMyCKaeTcsl MPOM3BOJAUTH HCIBITAHUS CBAaeW-30HAOM JuamMeTpoM 127 MM, KOHCTPYKLHS KOTOPOH
obecrieunBaeT pa3feibHBIC W3MEPEHHs CONPOTHBICHUS TPyHTa MO HIKHUM KOHLIOM M Ha ydacTKe OOKOBOH
MOBEPXHOCTHU (My(]Te TpeHus).

7.3.2 UcnblTanusd cBail CTaTU4eCKOM M JUHAMHUYECKOH Harpy3kaMM M HUCIBITaHHS TPYHTOB
STAJIOHHOM CBael ciiemyeT Mponu3BOIuTh, cobmronas TpeboBanus I'OCT 5686, a ucmbITaHUs TPYHTOB
crarndeckuM 3oHAUpoBaHneM — ['OCT 19912, HcnoelTaHud TpyHTOB CBAae€H-30HIOM CIENYET
MPOM3BOAUTH B cOOTBETCTBHU ¢ TpeboBaHMAMHU [OCT 5686 mprMeHHNTENHHO K ATAIOHHON CBae THIIA
1.

OO0BeM NONEBBIX UCTIBITAHUN PEKOMEHYETCSl IPUHUMATh B COOTBETCTBHH C MPIIIOKEHNEM B.

7.3.3 Hecymyro cmnocob6Hocth Fy, kH, cBaifi mo pesymbraTaM WX WCIBITAaHUH BIaBIMBAIOIICH,
BBIJIEPTUBAIOIEH 1 TOPU3OHTAIBHOM CTaTHUECKUMH HArpy3KaMH U MO pe3yJbTaTaM UX TUHAMHYECKHUX
UCIIBITAaHUH CIIeyeT ONpeAeyATh 1o hopmylie

I:LJ,T'I
Fy =7, , (7.18)
Vg
rIe Y — KO3(QQUIMEHT ycIoBUH paboOThl CBaW; B CIy4ae BIABIMBAIOIINX WM TOPU30HTAIBHBIX
HaTpy30K Y. = |; B cilydae BRIAEPTUBAIOIINX HATPY30K Y, MPHHUMAIOT 110 7.2.5;
Fun — HOpMaTHBHOE 3HAueHHE TMPEIEIbHOrO CONMpPOTHBICHHUA cBau, KH, ompernensemoe B
coorBercTBuu ¢ 7.3.4 — 7.3.7,;
Yq — K03 (UIHEHT HaIe)KHOCTH 110 TPYHTY, IPHHUMAEMBIH 110 yKazaHUsM 7.3.4.

HpHMeanHe — Pe3yIIBTaTbI CTaTHYECKHX MCIBITAHWA CBal Ha TOPU3OHTAJIBHBIE HArpy3KH MOTYT OBITH
HCIIOJIb30BAHbI JJIsI HEMMOCPEACTBEHHOI'O ONIPEACIICHUSA pacquHOﬁ Harpysku, HOHyCKaeMOﬁ Ha CBaro, €CJik yCJIOBUsA
WCTIBITAaHUI COOTBETCTBYIOT HeﬁCTBHTeHLHLIM YCJI0BUAM pa6OTLI CBau B (bsz[aMeHTe 3AaHUs UK COOPYIKEHUA.

7.3.4 B cmydae ecim 4MCIIO CBai, NCIBITAHHBIX B OAWHAKOBBIX IPYHTOBBIX YCIOBHSIX, COCTABISIET
MEHEE IIeCTH, HOPMAaTUBHOE 3HAUCHHE MPEACIBHOIO COMPOTUBICHUS cBau B (hopmyie (7.18) ciaemyer
MPUHUMATh PAaBHBIM HaWMEHBIIEMY IPEAEIbHOMY CONPOTHBIICHUIO, TOJyYEHHOMY H3 pE3yJIbTaTOB
UCTIBITaHUH, T.€. Fyp = Fymin, @ K03 (UIMEHT HAZIKHOCTH 110 TPYHTY Y4 = 1.

B cirydae ecnu umcio cBail, MCIIBITAHHBIX B OIMHAKOBBIX YCIIOBHAX, COCTABIISAET 1IeCTh U Oonee, Fyp
U Y, CIEIyeT ONpeNeNsiTh Ha OCHOBAHUH PE3yJIbTaTOB CTATUCTUUECKON 00paOOTKM YacTHBIX 3HAYCHHIA
NpEe/ICNbHBIX CONPOTUBIICHUH cBail F,, TMOJNy4YeHHBIX IO JaHHBIM HCIBITAHUH, PYKOBOJCTBYSCH
tpeboBanusimu ['OCT 20522 nmpuMEHHUTENBHO K METOJAWKE, NMPHUBEACHHOW B HEM JUIsl OIpPEAeICHUs
BPEMEHHOI'0 CONPOTHUBIICHHUS NpHU 3HAUYCHHUH JOBepuUTeNbHON BeposTtHocTH o = 0,95. Ilpu stom mms
ONpENETICHNsT YacTHBIX 3HAYCHMH IpeNeNbHbIX CONPOTUBICHUN CcJIeIyeT pPYKOBOACTBOBATHCS
TpeboBaHusiMu 7.3.5 mpu BHaBIMBaROmMX, 7.3.6 — TNpPH BBIAEPTUBAIONIMX W TOPU3OHTAJIBHBIX
Harpyskax u 7.3.7 — Ipu AMHAMUYECKUX UCIBITAHUSAX.

7.3.5 Ecnn Harpy3ka npH CTaTHYECKOM HMCIBITAHUM CBall Ha BJABJIMBaHHE JAOBEACHA 0 HArpy3KH,
BBI3BIBAIOLIEH HENPEPHIBHOE BO3pACTaHUE MX OCAJKU S Oe3 yBennueHus Harpy3ku (mpu S < 20 M), To



3Ty Harpy3Ky NPHHUMAIOT 32 YacTHOE 3HAYCHHE MPEAENBHOrO CONpPOTHBIEHHs F, MCHBIThIBaeMOii
CBau.

Bo Bcex ocranmbHBIX ciaydasx s (QyHIAMEHTOB 31aHMH M COOpPYXEHHH (KpoMe MOCTOB H
THIPOTEXHUUYECKHX COOPYXKEHHI) 3a 4YacTHOE 3HAYCHHE IIPENENIFHOrO CONpPOTHBIEHHs cBan Fy
BIIaBJIMBAIOIIEH Harpy3Ke cliefyeT MPUHUMAaTh Harpy3Ky, O BO3JIEHCTBHEM KOTOPOW HCIBIThIBaeMast
CBast MOJIYYUT OCAJKY, PaBHYIO S M OIlpeAesiemMyto 1o Gopmyie

S=C Sumt (7.19)

IZie Symt — INPEIeNbHOEe 3HAUEHHE CPedHell ocagkd (yHIaMEHTa MPOCKTUPYEMOTO 3IaHUs WIH
coopy»keHus, ycraHasiuBaemoe no CHull 2.02.01;

€ — ko> UIIHEeHT mepexoaa OT MPeAeIbHOT0 3HAYEHHS CpeHeH ocaaky (PyHIaMeHTa 3MaHus WIN
COOPYXEHHUSI Sym: K OCajJKe CBaW, IOJIYYEHHOM NPH CTAaTUYECKHX WCIBITAHUAX C YCIOBHOU
cTabunm3anuei (3aTyXaHneM) OCaIKH.

3navenne koad¢unuenta C cienyer nmpuHUMaTh paBHBEIM 0,2 B ciydasx, KOT/a WCIBITAaHWE CBal
MIPOM3BOAT TPH YCIOBHOM cTabmnm3anmu, paBHoil 0,1 MM 3a | 4, ecnu Hox WX HWKHUMHU KOHLAMHU
3aJIeraloT TeCYaHbIe WM TJIMHHUCTBIE TPYHTHI C KOHCHCTEHIMEH OT TBEPIOH 10 TYTrOIUIACTHYHOH, a
TaKKe 3a 2 4, eCJIM 1O/ X HWKHUMHU KOHI[AMHU 3aJIETal0T TIIMHUCTBIE TPYHTHI OT MSATKOIUIACTHYHOM 110
TeKydell KOHCHCTEHIWH. 3HadeHne KodddunueHTa ( [OMyCcKaeTcs YTOYHATH IO pe3yibTraTaM
HaOMIONCHUIT 3a ocajKaMy 3JaHWH, NOCTPOSHHBIX Ha CBalHBIX (YHJAaMEHTaX B aHAJIOTHYHBIX
TPYHTOBBIX YCIIOBHSIX.

Ecnu ocanka, onpenenennas no gopmyne (7.19), okaxercs 6onee 40 MM, TO 32 4YaCTHOE 3HAUECHHE
MIPE/EIBHOTO CONPOTHUBIICHUS CBau F, cieryeT mpuHUMaTh Harpy3Ky, COOTBETCTBYOUIYIO S = 40 MM.

Jlist MOCTOB M THUAPOTEXHWYECKUX COOPY)KEHHH 3a IpelesbHOe COINpOTHBIIEHHE cBam F, mpu
BIABIMBAIOIINX HAarpy3kax CleAyeT NPUHHMAaTh Harpy3Ky Ha OIHY CTYIIEHb MEHEe Harpys3kH, NpH
KOTOPOH BBI3BIBAIOTCS:

a) TpHUpAIIeHNe OCAAKH 3a OJHY CTYNEHb 3arpykeHus (IpH oOmeM 3HadeHuH ocaaku Ooiee 40
MM), NPEBBIIIAIONIEE B ISITh pa3 W Oolice NPUPAICHUE OCAIKH, IOJyYEHHOE 3a MPEAIIECTBYIONIYIO
CTYIEHb 3arpyKCHUS;

0) ocanka, He 3aTyXaromiasi B TeUEeHHE CyTOK u Oosee (mpu odiieM 3HaueHnH ee 6omee 40 Mm).

Ecnu nmpu MakCuMaJIbHOM JOCTUTHYTOM IIPU UCIIBITAHUAX HArpy3Ke, KOTOPasi OKayKETCsl paBHOM WK
oonee 1,5 Fy [rne Fy — HecyIas cnocoOHOCTh cBau, paccuntanHas mo dopmyiam (7.5), (7.8), (7.9),
(7.11), (7.15) u (7.16)], ocanka cBau S MPU UCTIHITAHUIX OKAKETCSI MEHEe 3HAYEHMsI, ONPEIEIIEHHOTO 110
dopmyne (7.19), a I MOCTOB U THIPOTEXHUUYCCKUX COOPYKeHU — MeHee 40 MM, TO B 3TOM Cilydae
3a YaCTHOE 3HAaUY€HHE IMPEETHHOI0 CONPOTHUBIEHNS cBan Fy momyckaeTcs MpUHUMAaTh MaKCUMAaJIbHYIO
HarpysKy, MOJy4eHHYIO IIPH UCTIBITaHUSX.

[Ipumeuanus

1 B oTnmempHBIX Cly4asx MpPU COOTBETCTBYIOIIEM OOOCHOBAHUH MAOIYCKAETCS MPUHUMATh MaKCHMAIIBHYIO
Harpy3Ky, JOCTUTHYTYIO MIPH HCIBITAHUAX, paBHOH Fy.

2 CrymieHu 3arpy’KeHus IPH UCTIBITAHUSAX CBall CTaTHYECKOH BIIABIIMBAIOIICH HArPy3KOH JOIDKHBI Ha3HAYAThCS
paBubiMu 1/10 — 1/15 npeanonaraeMoro npeaeab-HOro COMpOTHBIICHUS cBau k.

7.3.6 Ilpu ucTBITAaHUM CBail CTAaTMYECKON BBIJCPTHBAIONICH WM TOPU30HTANIBHOM HArpys3kou 3a
YacTHOE 3Ha4YCHHUE TpeJiesibHoro conporusnenus Fy (7.3.4) no rpadukam 3aBUCHMOCTH TNepeMelICHHIA
OT HAarpy3oK NPHHUMAIOT HArpy3Ky Ha OJIHY CTYINeHb MEHee Harpy3ku, 0e3 yBEeIMUeHHS KOTOpOU
MEPEMEILEHUS CBau HENPEPBIBHO BO3PACTalOT.

[Mpumeuanne — Pe3ynbTaThl CTAaTUYECKUX HCIBITAHUKH CBali Ha TOPU3OHTANBHBIE HArpy3KH MOTYT OBITH
HCTIONB30BAaHBl UIST HETIOCPEACTBEHHOTO ONpPENeTCHHs pPAcUEeTHBIX IapaMeTpPOB CHCTEMBI «CBas — TPYHTY,
HCIIONB3yEeMBIX B pacueTax 110 mpmioxeHu:o /.

7.3.7 Tlpu NMHAMUYCCKUX HCIBITAHUSX 3a0MBHBIX KEJe300€TOHHBIX M JICPEBSIHHBIX CBAal JUIMHOU
He Oomee 20 M YacTHOe 3HaueHHe IpenenbHoro comporusienus F,, kH, (7.3.4) mo naHHBIM HX
MOrpy>keHus Ipu (HaKTUUCCKUX (M3MEPEHHBIX) OCTATOYHBIX OTKa3ax S, > 0,003 M ciemyeT onpenensirs
o opmyIie

F_NAM| || 4E, my+g(my+mg)

y 1l (7.20)
2 nAs, M +m, +ms

Ecnu ¢aktuyeckuit (M3MepeHHbI) ocTaTouHbli 0TKa3 S; < 0,003 M, TO B mpoekTe CBailHOTO
(¢yHaaMeHTa clenyeT NpelyCMOTpEeTh IpUMEHEHHE Uil TOrpY)KEHHs cBail Moyiota c Oombliei
SHEepruen yaapa, pu KOTOPO# ocTaTOYHEIA oTKa3z OyxeT S; > 0,003 M, a B cirydae HEBO3MOXHOCTH



3aMEHbl CBacOOMHOr0 00OPYIOBAaHUS M MPH HAIUYUK OTKA30MEPOB YACTHOC 3HAYCHHUE IMPEICIILHOTO
conporuBienus ceau Fy, kH, cienyer onpenensats no gpopmyie

1 25, +sy s 8E, (s, +se,)_ m,
20 s, +5g (25, +54)° My+m,

B dopmynax (7.20) u (7.21):

1 — ko3 dunueHT, NpuHIMaeMbIi 110 Tabimie 7.10 B 3aBUCUMOCTH OT MaTepHala CBau, kH/M%;

A — 1omaas, OrpaHWYEHHAs HAPYKHBIM KOHTYPOM CIUIOIIHOTO WJIM IIOJIOTO IIOTIEPEYHOTO
CeUeHHs CTBOIA CBAHM (HE3aBHCHMO OT HAHUMS MIH OTCYTCTBHS Y CBAH OCTPHS), M2;

M — xo>(duIreHT, TpUHAMAEeMbIii IpH 3a0MBKE CBail MOJIOTAMH YAApHOTO JIEHCTBUS PaBHBIM
€IMHMIIE, a TIPH BUOPOMOTPYXKeHUN cBail — 1o Tabnuue 7.11 B 3aBHCMMOCTH OT BHJa TPyHTA MOJ HUX
HIDKHAMH KOHLIAMH;

Eqy — pacuernas sHeprus ymapa moiora, k/k, mpuHMMaemas mo Tabmuie 7.12, wim pacyeTHas
SHEprHsi BUOponorpyxarenaeid — 1o tadmuue 7.13;

Sa — (aKTUYECKHI OCTaTOYHBIM OTKa3, PaBHBIA 3HAYEHUIO MOTPYXKEHUS CBaW OT OJHOTO yjapa
MOJIOTa, a IPY IPUMEHEHHH BUOPOIIOrpyKaTelieil — OT uX paboThl B Te4eHHE | MUH, M;

Sel — YIIPYTHi OTKa3 cBaul (yNpyrue repeMenieHus] TpyHTa U CBau), ONPEAeNIeMbI ¢ TOMOIIBIO
OTKa30Mepa, M;

m; — Macca MOJIOTa WJIM BUOPOIIOTpYXKaTels, T;

m, — Macca CBau M HaroJIOBHUKA, T;

m3 — Macca nogbabka (Tpu BHOponorpy>keHun cBait mz = 0), T,

m, — Macca yIapHOH 4acTH MOJIOTa, T;

€ — KOX(QQUIMEHT BOCCTAHOBJICHUS ynapa, Npu 3a0MBKE >KEIEe300€TOHHBIX CBail MOJIOTaMH
YIapHOTO AEHCTBHS C HPUMEHEHHEM HATONOBHMKA C ACPEBSHHBIM BKmaibimreM & = 0,2, a mpu
BHOpomorpyxaree g2 = 0;

® — ko3¢ unnenr, 1/xH, onpenensemslii no popmyse

n n
:% oyl T fag(H ), (7.22)
f

F:

u

e-1/|. (7.21)

3neck A, my, my; — TO ke, uTo U B popmynax (7.20) u (7.21);

N, Nf — KOXQUIMEHTH Tepexona OT TUHAMUYECKOTO (BKIIOYAIOIIErO BS3KOE COMPOTHBIICHHE
TpyHTa) K CTaTHYECKOMY CONPOTHBICHHIO TPyHTAa, NMPHHAMAEMbIE COOTBETCTBEHHO PAaBHBIMH: IUIS
TpyHTa IO/ HIKHUM KOHIIOM cBau Np = 0,00025 c-M/xH u ans rpyHTa Ha GOKOBOW IMOBEPXHOCTH CBAaH
n;= 0,025 c-m/xH;

A; — ruTomab GOKOBOM TTOBEPXHOCTH CBaM, CONPHKACAIOIICHCS C TPYHTOM, M2,

g — yCKOpeHHe CBOGOIHOr0 naneHus, papaoe 9,81 m/c?;

H — ¢akrrueckas BpICOTa aJeHUS yIapHON YacTH MOJIOTa, M;

h — BeicOTa TEpPBOrO OTCKOKA YIApHOM YacTH JW3ENb-MOJIOTa, NPHUHUMAeMas COrJIacHO
npuMedanuio 2 k tabnuie 7.12, aast apyrux BugoB Mojiotos h = 0.

YacTHble  3HAUCHMSI  MPENCIBHOTO  CONPOTHBIICHUS  MPH  JUHAMHYCCKUX  HMCIBITAHHUSIX
JKeIIe300eTOHHBIX CBall JTMHOM cBhimie 20 M, a TaK)Ke CTaJIbHBIX CBal IFOOOH UIMHBI IO U3MEPEHHBIM
OCTAaTOYHBIM U YNPYTHM OTKa3aM IpH HX MOTPYKEHUH MOJOTaMH CIEIYET ONPEACIATh C TOMOIIBIO
KOMIBIOTEPHBIX IPOTPAMM, METO/IBI pacueTa 3a0MBKH CBail B KOTOPHIX OCHOBAHEI Ha BOJIHOBOH TEOPUHU
ynmapa.

[Tpumevanus

1 Ipu 3abuBKe cBail B TPYHT, MOJISKAIINI yIaJeHHIO IPH pa3paboTKe KOTIOBaHa, MM B TPYHT JHA BOJOTOKA
3HAQUEHNE DPACUETHOTO OTKa3a CIEAYeT OIpPEeAeNATh MCXOJS M3 HECYIIeH CIIOCOOHOCTH CBaif, BBIYHMCICHHOH C
Y4ETOM HEyAAIICHHOTO WIIH IOABEP>KEHHOTO BO3MOXHOMY Pa3MBIBY TPYHTA, a2 B MECTaX BEPOSITHOTO IPOSIBICHUS
OTPUIATETBHBIX CHII TPEHUSI — C UX YIETOM.

2 B cmyuae pacxoxieHus Oonee yeM B 1,4 pa3a 3Ha4eHWi HeCyIIel CIIOCOOHOCTH CBail, ONpeNeIeHHBIX O
dbopmynam (7.20) — (7.22), ¢ Hecymeidl CHOCOOHOCTBIO, ONPEICICHHOW pAacuyeTOM B COOTBETCTBUU C
TpeboBaHUAMH ToOxApa3aena 7.2, HEOOXOAMMO OIOJHHUTEIBHO IIPOBEPUTH HECYNIYI0 CIOCOOHOCTH CBail IIO
pe3yabTaTaM CTaTUYECKOTO 30HIUPOBAHUS WM CTATUYECKUX UCTIBITAHUH CBai.



Tabauna 7.10

Cryuaii pacyera Kosddumment n, kH/m>

HcnpiTanne cBail 3a0MBKOM M JOOMBKOW (2 Takke B Clydae OIpeIesIeHHs
OTKAa30B) MPH BUJAX CBail:

JK€J1e300€TOHHBIX C HAar0JJOBHUKOM 1500
JIEpeBSHHBIX 0e3 moabadka 1000
» ¢ noa0abKoM 800

KonTpons Hecyme#d crnocoOHOCTH CBail MO pe3ybTaTaM MPOU3BOJICTBEHHOMN
3abuBKku npu 3HaueHuu Fgyfs,, kH:

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

Tabmuma 7.11

I'pyHTBI IO HUKHUM KOHIIOM CBau Koapdpuuuent M
1. KpymmHO0010MOYHBIE ¢ TIECUaHBIM 3aIOJIHUTEICM 1,3
2. ITecku cpenHel KPYITHOCTH U KPYITHBIE CpelHE MIIOTHOCTH U CyIIeCH TBepAbIe 1,2
3. [Tecku Menkue cpeaHel IOTHOCTH 11
4. Ilecku npuIeBaTHIE CPEeHEHN MIIOTHOCTH 1,0
5. Cynecu niacTU4HbIe, CyTTIMHKY U TJIMHBI TBEpJIbIE 0,9
6. CYyrTTMHKHY ¥ TIIMHBI IOy TBEPbIe 0,8
7. CYITMHKHY ¥ TJIMHBI TYTOIIACTHYHbIC 0,7

[Ipumeuanus

1 IIpu IUIOTHBIX Neckax 3HadeHus koddduienta M B no3. 2—4 cnenyer nosbiuats Ha 60 %.

2 3navenns kodddunuenta M peKOMEHIyeTCs yTOYHATH IO pe3yibTaTaM CTaTHYECKUX HCIBITAaHWI CBaii,
3ariyOJIeHHBIX BUOPOIIOTpYKaTEIAMH.

Tabuma 7.12

Bun momota Pacuernas sHeprus ynapa mosota Eg, k/Ix
1. IlonBecHOM WIIN OOWMHOYHOI'O JEHCTBUS GH
2. TpyOuartslii 1u3eN1b-MOJIOT 0,9 GH
3. IIITaHroBBIN AU3EIH-MOJIOT 0,4 GH
4. Jlu3enpHBIA TpPH  KOHTPOJBHOM  JOOMBKE G(H-h)
OJIMHOYHBIMH yIapaMu 0e3 moJjauu TOTUTUBA

[Tpumevanus
1 G — Bec, kH, u H — BbIcoTa majsieHus (M) yAapHO# 4acTH MOJIOTA;
2 B no3. 4 h — BeIcOTa TEPBOrO OTCKOKA YIApHOW YacTH M3e]Ib-MOJOTa OT BO3IAYIIHON MOMYIIKH,

ompenenseMas o MepHO# peiike, M. [ mpenBapUTEIbHBIX PACYETOB JIOMYCKAETCS MPHHAMATE: JUIS IITaHTOBBIX
mosoroB h = 0,6 m, st TpyOuaTeix Mosotros h = 0,4 m.

Tabmuna 7.13

Bo3mymaromas cuna BUOponorpyxaTens, OKBHUBaJICHTHAs pacyeTHas SHeprus yaapa
xH BUOponorpyxaresst, kKJhx
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 criocobHocTh Fy, KH, 3a0uBHO# BuCsueil cBau, paOOTarOIICH HAa CHKUMAIOIIYIO



HarpysKky, 1o pe3yJibTaTaM HUCIbITAHUA T'PYHTOB 3TAJIOHHOM CBaei, CBAa€H-30HJIOM WJIM CTATUYECKUM
30HAMPOBAHUEM CIIEAYET OnpeAesaTh mo Gopmyne (7.18), B KoTOpoii ciuexyer mpuHATH v, = 1.

[Tpu >TOM HOpMaTHUBHOE 3Ha4YeHUE F,, ONpeneNsoT Ha OCHOBE YaCTHBIX 3HAYEHWH NPENeIbHOTO
conpoTtuBieHus cBau Fy, kH, B MecTe WCIBITaHUS TPYHTOB ITAJOHHOW CBacH, CBACH-30HIOM WU
30HMPOBAHHUEM, OIPEAEICHHBIX B COOTBETCTBUH ¢ TpeOoBanusimu 7.3.9, 7.3.10 wmm 7.3.11.

KoadduureHtr HafeKHOCTH 1O TPYHTY Y, ONPEIEISIOT Ha OCHOBE CTaTUCTUYECKOW 00paboTKH
YacTHBIX 3HAYECHUH NPE/IeNBHOTO CONPOTHBIIEHUS cBau F, B cooTBeTcTBUM C 7.3.4.

7.3.9 YacTHoe 3HAaYCHHWE NPEICIHLHOTO COMPOTHBIICHUS 3a0WBHOW CBaWl B MECTE HCIBITAHHS
TPYHTOB 3TAIIOHHOM cBaeil F, kH, cnemyer ompenensrs:

a) TIPY MCIBITAHNH TPYHTOB dTatoHHON cBaeil Tuma | ('OCT 5686) — mo ¢opmyne

Fu =Ysp Ui Fu,sp!
sp

rIe Ysp — K03 duiment, npuHIMaeMblid paBHBIM 1,25 1pu 3ariyOJieHU CBad B IUIOTHBIC TECKH
HE3aBHUCHMO OT WX KPYHMHOCTH WM KPYITHOOOIIOMOYHBEIE TPYHTHI M paBHBIM 1,0 I OCTaNbHBIX
TPYHTOB;

U, Usp — TIEpUMETPHI TIONEPETHOTO CEUCHUS CBau M STAJIOHHOW CBaW;

Fusp — dYacTHOe 3HaueHHE MPEAeIbHOTO COMPOTHBIICHHUS 3TAIOHHOH cBan, KH, ompenensemoe mo
pe3yipTaTaM UCIIBITaHUSI CTaTUYECKOM Harpy3Kkoi mo 7.3.5;

0) Ipu UCTIBITAHUH IPYHTOB 3TasioHHOo# cBaeit Tuna Il wim Il (TOCT 5686) — no dopmyiie

Fu=7ver Rep A + v fsp UN, (7.24)

r1e Ycr — KodQQHUIUEHT ycaoBuid pabOTHI IO HHKHAM KOHIIOM HaTYPHOU CBau, IPUHUMAEMEIH 110
Tabmune 7.14 B 3aBUCHMOCTH OT MPENeNbHOTO COMNPOTHBIEHHS TPYHTa IOJ HIKHUM KOHIIOM
3TalOHHON cBau Rgp;

Rsp — IIpeaenpHOE CONPOTHBIICHNE TPYHTA MO HIPKHUM KOHIIOM 3TaJOHHOW cBau, Klla;

A — 1uIoma s MONEPEUHOro CEUCHHs HATYPHOI CBAH, M%;

Yef — K03 HUIUCHT yCI0BUi pabOThl Ha OOKOBO# MOBEPXHOCTH HATYPHOM CBau, MPHHUMACMBIH 110
tabmuie 7.14 B 3aBucuMoCTH OT fp;

fs, — cpenHee 3HaueHHWE NPENEIBLHOrO COMPOTHBICHUS TPyHTA Ha OOKOBOW MOBEPXHOCTH
JTAJIOHHOU cBaw, Klla;

h — rnyOuna morpysxeHusi HATYPHOU CBau, M;

U — TIepUMETp MOTIEPEYHOTr0 CEYSHHUS CTBOJIA CBAH, M.

(7.23)

IMpumeuanne — Ilpu mpuMeHeHUH STaNOHHOH cBam THma |l cieayer NpoOBEepHTH COOTBETCTBHE CYMMBI
HpeNeNbHBIX CONMPOTUBIICHUH T'PYHTa IMOJ H)KHMM KOHIIOM M Ha OOKOBOM MOBEPXHOCTH 3TaJOHHOW CBau ee
IpelenTbHOMY CONpoTHBIeHHI0. Ecnu pasHuma mexay HuMH mnpesbimaeT 20 %, TO pacdeT NpeAesibHOro
CONPOTHUBJIEHHS HATYPHOI CBau JOMKEH BBITOIHATHCS Kak JUIsl 3TaJOHHOHM cBau Tuma .

Tabiuma 7.14

Rsp, kITa Koadduument yer B fsps fos,iv KITa Ko>ddumuent y¢ B Ko>ddumment
3aBHCUMOCTH Rgp 3aBUCUMOCTH OT fgp 15t Yo B
Ut LTSI 9TaNOHHBIX cBail TUMoB |l 1 | 3aBECHMMOCTH
STAJIOHHBIX | STaJOHHBIX I oT fos TSt
cBaif Tumna Il |cBaii Tuma | TIPH TTECKax npu CBaM-30H7a
TJIMHHACTBIX
CPyHTax
<2000 1,15 1,40 <20 2,00 1,20 0,90
3000 1,05 1,20 30 1,65 0,95 0,85
4000 1,00 0,90 40 1,40 0,80 0,80
5000 0,90 0,80 50 1,20 0,70 0,75
6000 0,80 0,75 60 1,05 0,65 0,70
7000 0,75 0,70 80 0,80 0,55 —
10000 0,65 0,60 >120 0,50 0,40 —
>13000 0,60 0,55 — — — —
[Ipumeuanus

1 JInst npoMesxyTOUHBIX 3HaueHUH Ry 1 fsp 3HAUCHUS YR H Yef ONPEACISIOT HHTEPHOJSLHEH.
2 B ciydae ecimm o GOKOBOI TOBEPXHOCTH CBaHl 3aJ€TAIOT IECKH M TIIHHUCTBIE TPYHTHI, KO3(DOHUIUEHT Yt
OIIPEIEIISIOT 10 hopMyIIe




Yer Zhi + v Zh'
Vet = f

rae = hi’ , X h{" - cymMMapHas ToJIIMHEA CIIOEB COOTBETCTBEHHO I1IECKOB M INIMHUCTBIX TPYHTOB;

’Y::f ’ ’Ygf — KOS(b(i)I/IIII/IeHTLI yCJ'IOBPIfI pa6OTLI 9TaJIOHHBIX CBall M CBafI-?,OHZ[OB COOTBETCTBCHHO B II€CKax U

TJIMHUCTBIX I'PYHTAaXx.

7.3.10 YactHoe 3HaYCHHE MIPEAEIIFHOTO COIPOTUBICHHUS 3a0MBHOI CBAal B MECTE UCIIBITAHUI CBaH-
3ouma Fy, kH, cnenyer onpezersts o Gopmyrie
Fu="7cr Rps A + U Xyt fps,i hi, (725)
Ie Yer — KOX(POUIMEHT YCIOBUI pa0OTHl IPyHTA IMOJ HIDKHUM KOHIIOM CBaW, MPHHAMACMBIH
paBubM 0,8;
Rps — IpeziesibHOE COMPOTHBIICHNE TPYHTA MO/l HIXKHUM KOHIIOM CBau-30H1a, Klla;
Ye¢ — KkodddurmeHt ycmoBuil paboOThl i-r0 ClIos TpyHTa Ha OOKOBOHM TMOBEPXHOCTH CBaw,
TNPHHAMAEMBIH 110 Tabnuie 7.14 B 3aBUCUMOCTH OT fpgj;
fosi — cpenHee 3HaUCHHE TIPEIETBHOTO COMPOTHBIIEHHS I-TO CIIOSI TPYHTA Ha OOKOBOM MOBEPXHOCTH
cBam-30H7a, Klla;
hj — TosmmHa i-ro ciost rpyHTa, M;
A uU— T0 ke, uTo u B popmysie (7.24).
7.3.11 YacTHOe 3HAUYEHUE TPEACITBHOTO COMPOTHUBIICHHS 3a0UBHOW CBau B TOYKE 30HAUpoBaHus F,
kH, cnenyer onpexnensars o ¢popmyie
Fo=vrRsA+vysfhu, (7.26)
rie Ry — mpenensHOE CONMPOTHBICHWE TPYHTA TOJ HIDKHUM KOHIIOM CBal 1O JTAaHHBIM
30HMPOBAHUS B pacCMaTPUBAEMOM TOUKe, ornpenesieMoe o dopmye (7.27), kl1a;
Yer — K03 HITUEHT yCIIOBHIA paOOTHI TPYHTA MO HUKHUM KOHIIOM CBau, IPUHUMAEMBIA PaBHBIM
1
f — cpennee 3HaueHME TPENENBFHOTO COMPOTHUBIICHUS IPYHTa HA OOKOBOM MOBEPXHOCTH CBau 110
JIAHHBIM 30HIUPOBAHUs B paccMarpuBaemoit Touke, klla, ompenensiemoe mo Qopmyne (7.28) wiu
(7.29);
h — riryGuHa OTpy>KeHHUsI CBan OT TIOBEPXHOCTH TPYHTA, M;
U — mepuMeTp MOIEePEYHOro CEUSHHUs CTBOJIA CBAH, M;
Yef — KoOdpQUIHEHT yciaoBUH pabOTHl rpyHTa Ha OOKOBOW IOBEPXHOCTH CBaW, HMPUHUMAEMBIN
paBHBIM 1.

Tabmuna 7.15

0. |B1— xo>pdument nepexona ot gc k Rs| fs, fsi, By — Bi — xoa(QpuumenT
klla JUIst 11 BUHTOBBIX cBaii ipu | Klla [kooddunuent | mnepexoma ot fyx f amsa
3a0UBHBIX Harpyske nepexopa or fs 30H/1a Tuna 1
cBaii CXKUMaloLIe | BbIACpruBa x f s 3om712 npu NP TITMHUCTBIX
fonei tna | necKax IpyHTax
<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 — — — — — —

[Mpumeuanne — [l BUHTOBBIX CBail B IMeckaX, HACHIIIEHHBIX BOJIOW, 3HaYeHUs KO3((HUIMEHTa 31 TOMHKHBI
OBITh YMEHBIICHHI B IBa Pa3a.

[IpenensHOE COMPOTUBICHUE TPYHTA IMOJ HIDKHUM KOHIIOM 3a0mBHOH cBau R, k[la, mo maHHBIM
30H/IMPOBAHUS B PACCMATPUBACMOI TOYKE CIICAYET ONMPENENIATE IO (POpMYyIIe
Rs = B1 Ao (7.27)
riae B; — xoaddunueHT nepexozaa ot g K Ry, mpuHUMaeMsIil o Tadmawuie 7.15 He3aBUCHMO OT TUIa
3oH1a (TOCT 19912);
(c — CpeaHee 3HaYCHHE COMPOTUBIICHUS TPYHTa, Klla, Mo KOHyCcOM 30H[a, TIOy9IeHHOE U3 OMBITa
Ha y4acTKe, PacroIOKEHHOM B IpejieNiax OJHOTO auameTpa d BBINIE W YETHIPEX JHAMETPOB HIDKE




OTMETKH OocTpus cBau (rie d — AuaMeTp KPyriioro WK CTOPOHA KBaJAPAaTHOTO, MM OOJbIas CTOPOHA
MPSIMOYTOJIBHOTO CEYEHUS CBaH, M).

Tabimma 7.16

[Toka3zarens Jc, MIla
1 2,5 5 7,5 10 12
f;, xIla 20 30 45 60 70 80
B, 0,35 0,30 0,25 0,20 0,20 0,20

Cpe;[Hee 3HAUYCHUC NMPEACIBbHOI0 COIMPOTUBJICHUA I'PYHTA Ha OOKOBOI1 TMOBEPXHOCTU 3a0MBHOI cBau
f, KHa, IO JaHHBbIM 30HAUPOBAHUS I'PYHTA B paCCMa’I‘pHBaeMOﬁ TOYKEC CJICAYCT ONPCACIIATL:

a) Mpu pUMEHEeHNHU 30H10B THra | — mo dhopmyme
f=pB"1; (7.28)
0) mpu npuMeHeHnH 30HA0B THMa || — mo gopmyne
= —Zﬁigsihi . (7.29)
B dbopmynax (7.28) u (7.29) Bo, Bi — ko3¢ duivenTs!, npUHUMaeMble 1Mo Tadmuie 7.15;
fs — cpeaHee 3HaueHHWE COMPOTHBICHHS TpyHTa Ha OOKOBOM MOBEPXHOCTH 30HAa, klla,

ompejensieMoe KaKk 4acTHOE OT JIeJeHHs W3MEPEHHOTO OOIIEro CONPOTHBIEHUs TPyHTa Ha GOKOBOI
MOBEPXHOCTH 30H/A HA IUIOMIaAb ero OOKOBOM IMOBEPXHOCTH B IPEAENax OT HOBEPXHOCTH IPYHTA B
TOYKE 30HIMUPOBAHUS IO YPOBHS PACIIOIOKEHHS HIDKHETO KOHIIA CBaW B BEIOPAHHOM HECYIIEM CIIOE;

fs — cpennee conpoTuBeHue i-ro cios rpyHTa HAa GOKOBOM MOBEPXHOCTH 30H/IA, OIPEALISIEMOE 10
mydre Tpenns, klla;

h; — TonmmHa i-ro ciost rpyHTa, M.

(A3menennas peaaxuus, [lomnp. 2005).

7.3.12 Hecyuiyro cnocoOHOCTh BUHTOBOH CBaM, paboTalolIeil Ha CKMMAIOIIYIO M BBIIEPTUBAIOIIYIO
HarpysKH, 1o pe3yJbTaTaM CTaTHYEeCKOTO 30HIMPOBAaHUS CIEAYET ONpPEEIsTh B COOTBETCTBUH € 7.3.8,
a YaCTHOE 3HaYEeHHUE MPEAEIBHOIO CONPOTHBIICHUS CBal B TOUYKE 30HIUpoBaHusI — 110 (opmye (7.26),
rje rayOMHy TNPUHUMAIOT YMEHBIICHHOM Ha 3HA4YeHWe [JuaMeTpa Jomactd. llpenmenbHoe
CONpOTHBIICHHE TpyHTa MOJ (HAX) JIOMACTHIO CBaW IO JAHHBIM 30HAUPOBAHUS TPYHTa B
paccMaTpuBaeMOW TOYKE CJenyeT ompenaenath mo ¢opmyne (7.27). B arom ciaywae [; —
k03 (DUlMEHT, MPUHUMAEMBbIH 10 Tabuie 7.15 B 3aBUCUMOCTH OT CPEHEr0 3HAYCHUSI COMPOTUBIICHHS
rPpyHTa TOJ HAKOHEYHWKOM 30HIa B pabodvell 30HE, MPUHUMAEMON DPAaBHOW JUAMETPY JIOMACTH.
Cpennee 3HaueHHE MPEJCIHHOTO COMPOTHBICHHUS IPYHTa Ha OOKOBOW MOBEPXHOCTU CTBOJA BUHTOBOU
CBaM 10 JaHHBIM 30HMPOBAHMUS IPYHTA B PACCMATPUBAEMOMN TOYKE CIIEMYET ONMPEIeIsiTh 1Mo GpopMye
(7.28) unum (7.29).

7.3.13 Hecymyo crnocoOHOCT, CBaW B TOUYKe 30HIUpoBaHus Fg, kH, onpememsemyio 0e3
HCIOJIB30BaHUA JaHHBIX O COIPOTHUBJICHUM TpPYyHTa Ha My(bTe TPEHUA YCTAHOBKH CTAaTUYCCKOI'O
30HIMPOBAHUSI, BBIYUCIISIOT MO (hOpPMyJIam:

a) Juis 3a0MBHOM cBan

Fou=PB1dc A+ ufih; (7.30)
rae 1 — KO3 GHUIUEHT yCaoBHH paObOThl rPyHTa (CBSI3HOI'O M HECBSI3HOI'O) IMOJ] HHYKHUM KOHIIOM
CBaM, IPUHUMAEMBIii 1o Taduuue 7.16;

(c — CONMpPOTHBJICHUE KOHYCa 30H/1a Ha YPOBHE IOJIOIIBHI CBaH, ONpPEJENIieMOe Ha yYacTKE OHOTO
JIaMeTpa BBIIIE M YETHIPEX ANAMETPOB HIKE ITOJIOMIBEI CBaH;

hj — TonmmHa i-ro cnos rpyHTa, M;

fi — cpeaHee 3HaueHHE COMPOTUBIICHUS I-TO cios TpyHTa, Klla, mpuHHMaemoe o Tabnuue 7.16 B
3aBUCHMOCTH OT COIPOTHUBIICHHUS 30H/a O (MIIa) Ha cepeanHe pacueTHOro y4acTKa,

U — MepUuMeTp MOINEePEYHOro CEYSHHUs CTBOJIA CBAH, M;

A — TIOmA/Ib TIOOIIBEI CBAH, M2

0) mis OypoBO#l CBau, yCTpamBaeMOW B COOTBETCTBHU C 6.5, g, paboTaroiieii Ha CIKUMAFOIIYIO
HarpysKy

Fau=RA+uZysfih;, (7.31)

rae R — pacueTHoe CONMpPOTHMBICHHWE TPYHTA O] HW)KHHUM KOHIIOM cBaW, klla, mpuHMMaemoe 1o
tabnuue 7.17 B 3aBUCHMOCTH OT CpPEIHEro CONpPOTHBIEHHMS KOHyca 30HIa (., klla, Ha yuactke,
PacIoI0oKeHHOM B IIpejieiax OJHOT0 IMaMeTpa BhIIIE U JI0 IBYyX TUaMETPOB HIXKE O/IOIIBBI CBau;




A— miomaab ImoaO0IIBEI CBAU, Mz;

fi — cpenHee 3HaUeHHE PACUCTHOTO COMPOTHUBIICHHUS TPyHTAa Ha GOKOBOW MOBEPXHOCTH CBau, Klla,
Ha pacyeTHOM ydacTke h;j cBau, ompezaenseMoe N0 JaHHBIM 30HUPOBaHHs B COOTBETCTBHUU C TaOJIHLCH
7.17;

h; — TonmmHa i-ro cios rpyHTa, KOTOpas H0DKHA MPUHUMATHCS He Ooliee 2 M;

Yot — KO PULMEHT, 3aBUCSIIUN OT TEXHOJIOTHH U3TOTOBJICHUS CBAal U IIPUHUMAEMBIIi:

a) MpH cBasX, 0ETOHUPYEMBIX HACYXO0, PaBHBIM 1;

0) mpu OCTOHMPOBAHMH IOA BOJOH, IOX TJIMHUCTBIM PAcTBOPOM, a TaKkKe IPHU HCHOJIB30BAHUH
00caHBIX HHBEHTAPHBIX TpYO paBHBIM 0,7.

7.3.14 Hecymryto criocobHocts Fg, KH, cBaii mo pe3ynbratam ux pacderoB 1o ¢opmynam (7.30) u
(7.31), ocHOBaHHBIM Ha JAaHHBIX CTATHYECKOTO 30HAMPOBAHUS KOHYCOM, CIIEAYET OIPENeNATh Kak
cpelHee 3HAUCHUE U3 YaCTHBIX 3HaUeHHUI Fq, JUT BceX TOYEK 30HAUPOBAHUSL.

Tabmuna 7.17

Conpotusienue | PacueTHoe conmpoTuBiIeHHE TPyHTA CpenHee 3HaUYCHHE PACYETHOTO
KOHYyCa 30HAa (,| MOJ HY>KHIM KOHIIOM OypOBOHM CBal | CONPOTHBIECHUS Ha OOKOBOI MOBEPXHOCTH
klla R, xIIa cBam, f;, xI1a
ITecku I'muHMCTBIE TPYHTHI Ilecku 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 —
[Ipumeuanus

1 3uauenus R u f; 11 mpoMexyTOUHBIX 3HAYCHUH (. ONPEACISIFOT HHTEPIIONIALUECH.

2 TlpuBeneHHble B Tabnuue 3HaueHus R u f; oTHocsaTcs k OypoBbIM cBasm auameTpom 600—1200 mm,
MOTPY>KEHHBIM B TPYHT HE MeHee 4eM Ha 5 M. [Ipu BO3MOXKHOCTH BO3HHKHOBEHHMSI Ha H0KOBOI IOBEPXHOCTH CBaH
OTPHLIATEILHOrO TPEHHUS 3HAYCHHS fj [UTSI OCENAONINX CII0EB IPHHUMAIOT CO 3HAKOM «MUHYC».

3 Tpu npuHATHIX B Tabmuie 3HadeHusx R u f; ocamka cBau mpu pacyerHoii Harpyske Fy He mpessimaer 0,03d.

7.3.15 VYuuntpiBasg Ooypline HaArpy3kd, IiepefaBacMble Ha OypoBble CBaH, PEKOMEHIYEeTCs
MapauIeIbHO C PacyeToM HeCyIlel CIoCOOHOCTH CBau IO pe3yJibTaTaM CTaTHYECKOTO 30HIUPOBAHMA
MIPOBECTH pacyeT B COOTBETCTBHH ¢ monpasnenoM 7.2. [Ipu pacxokIeHUsIX B MOJyYEHHBIX 3HAYCHUSIX
Hecymiel crocoOHoCTH cBail Ooiee 25 % ciieyeT MpoBeCTH CTaTUUECKHE MCIBITaHUS HE MEHEe JBYX
cBail.

7.3.16 Tlpn HaTMYUHM Ha TUIOMIAKE JAHHBIX WCIBITAHUN CTaTUYECKOW HArpy3KOH Ha BIABIUBAHHE
3—5 3a0MBHBIX CBali B OJMHAKOBBIX TI'PYHTOBBHIX YCJIOBHSX, & TaKkKe pPe3yJbTaTOB CTATHYECKOTO
30HAMPOBAHUS (MIECTh U O0Jiee UCTIBITAHUI), U €CIHM Pe3ybTaThl PACYETOB OTIIMYAIOTCA MEXIY COO00M
He Oosiee yeM Ha 25 %, HECYIIYI0 CITIOCOOHOCTh OMPEACIISAIOT 10 GopMyJie

Fa = ZFu/n ygs, (7.32)
rae XF,/n — cpennee 3HaueHNME MPENEIbHOTO CONPOTUBIICHHS CBAH;

Yos — KOI(DPUIMEHT HAZIEKHOCTH O TPYHTY, ONpPECIseMbId IO Pe3yJibTaTaM 30HANPOBAHUS II0
hopmyiie

Yos =1 + Vg, (7.33)
rae Vs — Kko3GQUIMEHT Bapuali YaCTHBIX 3HAYCHHHM MPEACIbHOTO CONPOTHBJCHUS CBaw,
PacCYMTaHHBIX 10 JaHHBIM 30HINPOBaHM, onpeaensemslil mo 'OCT 20522.

7.4 PACYET CBAW 1 CBAMHBIX ®YHJIAMEHTOB IO JE®OPMAIAAM

7.4.1 Ocanka (yHZaMEHTa W3 BHCSYMX CBail MOXKET OBITH OIpesesieHa Kak OcajKa YCIOBHOTO
(yHIaMeHTa Ha eCTECTBEHHOM OCHOBAaHUH B COOTBeTCTBHH € 7.4.2 11 7.4.3.

[Tpn oHOPOIHBIX MJIM YITyUIIAIOIIUXCS MO (PU3NKO-MEXaHNYECKHM XapaKTEPUCTHKaM C ITyOHHOH
TPYHTax OCHOBaHHS PacueT OCaJKN CBAHOTO (QyHIaMEHTa PEKOMEHIYETCS BBIIOJIHATH 10 METOIMUKE,
YVUYUTHIBAONIEH B3aMMHOE BIHsIHHUE CBaif B kycre (7.4.4—7.4.9).

Ocanky KOMOMHHUPOBAHHBIX CBAiHO-TUTUTHBIX (DYHIAMEHTOB PEKOMEHIYETCS PaCCUMTBHIBATH IO



7.4.10-7.4.14.

Ocajiky JIEHTOYHBIX CBaWHBIX (YHIAMEHTOB OMYCKAETCS ONPEAENATh B COOTBETCTBHH C
npunoxenuem XK.

[Mony4yeHHble MO pacyeTy 3HAYCHHWs] OCagKH CBaHOro (yHAaMeHTa He JOJDKHBI HPEBBILIATH
NpeAebHBIX 3HaUeHUH 110 ycinoBHio (7.4).

CaaiiHble (yHOaMEHTHl U3 CBail, pabOTAIOIIMX KaK CBau-CTOMKH, BHCSYUE OJMHOYHBIC CBaw,
BOCIIPHHIMAIOLINE BHE KyCTOB BBIICPTUBAIOIINE HATPY3KH, a TAK)Ke CBaifHbIC KYCThI, padoTaronyue Ha
JelCTBUE BBLISPTUBAIOIINX HArPY30K, PACCUUTHIBATH 110 e opManusM He TpedyeTcs.

Pacuer ocanku cBaliHOTo (pyHAAMEHTa KaK YCJI0BHOro (pyHgamMmeHnTa

7.4.2 Pacuer ocagku ¢(yHIaMeHTa M3 BUCSYMX CBaif, NPOWU3BOIUMBIH Kak JUIs YCIOBHOTO
(yHIaMeHTa Ha €CTECTBEHHOM OCHOBAHWH, CJIEAYET BBIIOJHATH B COOTBETCTBHU C TPEOOBAHUSIMU
CHulI 2.02.01.

I'panunpl ycnoBHoro gyHaaMenTa (CM. pUCYHOK 1) ONpenesnsroT clieyonmM 00pa3om:

CHHU3Y — IIOCKOCTBIO AB, mpoxopsiueit uepe3 HUXKHUE KOHIIBI CBaf;

¢ OOKOB — BepTUKAIBHBIME TUTOCKOCTsIME AB 1 BI', oTcTosmmmMu oT HapyKHBIX TpaHel KpalHUX
PSLIOB BEpPTUKAJBHBIX cBail Ha pacctostauu h tg(Qym/4) (pucyHok 1, a), Ho He Oojee 2d B ciydyasx,
KOTZa 110/l HI)KHUMH KOHIIAMH CBail 3aJIeTaloT TJIMHUCTBIE TPYHTHI ¢ MMOKa3aresneM Tekydectd | > 0,6
(d — mmameTp WM CTOpPOHA MONEPEYHOrO CEYCHHs CBau), a NPH HAIMYUHM HAKIOHHBIX CBall —
NPOXOISIIMME Yepe3 HIKHUE KOHIIBI 3TUX CBail (PHCYHOK 1, 6);

CBEpXY — IOBEPXHOCTHIO IUIAHUPOBKU I'pyHTa BI';

371€Ch Q) mt — OCPEIHEHHOE pacdeTHOE 3HAUeHHE YIla BHYTPEHHETO TPEHUS TPYHTA, OIpeiensieMoe
o ¢opmyIe

h
%‘Pll,ihi
T S — (7.34)
€ @) j — PACYETHBIE 3HAYECHHS yIJIOB BHYTPEHHETO TPEHHS I OTIAEIBHBIX MPOMICHHEIX CBASMHE

CITOEB TPyHTa TONIIKHOM h;, Tpa.;

h — rry6GuHa norpyskeHust CBail B TPYHT, M.

PacyeT ocafKku yCIOBHOTO (pyHAaMEHTa IPOM3BOIAT Ha JOMOIHHUTENLHOE BEPTUKAILHOE JaBJICHHE,
nepeaaBaeMoe Ha OCHOBAHME IMOIOIIBOM yCIOBHOrO (pyHZaMEHTa, T.€. 3@ BHLIYETOM BEPTHKAILHOTO
HAIPSKEHUS OT COOCTBEHHOTO BECA IPYHTA Ha YPOBHE DTOM MOIOIIBEL, TIPH 5TOM B COOCTBEHHBIN BEC
YCIOBHOTO (DyHIaMEHTa BKIOYAIOT BEC CBal, POCTBEPKA M TPYHTA B 0OBHEME YCIOBHOTO (yHIAMEHTA.

7.43 Ecin TpH  CTPOUTENLCTBE IMPEAYCMATPHUBAIOT IUIAHUPOBKY TEPPUTOPHU  MOACHIIKOM
(HaMBIBOM) BBICOTOM Gojiee 2 M M JAPYTYIO MOCTOSHHYIO (IIOJTOBPEMEHHYIO) 3arpy3Ky TEPPUTOPHUH,
SKBHBAJICHTHYIO TIOJICHINKE, & B TIPeJeaxX IIyOWHbI TIOTPYXKEHUS CBail 3aJIeraroT o Topda Wik uia
TomuHOM Gosee 30 cM, TO 3HAUYEHHWE OCAIKW CBAWHOrO (PyHIaMEHTa W3 BHCSIUYMX CBall CllexyeT
OTIPENIENIATh C YUETOM YMEHBIIICHHS Ta0apUTOB YCIOBHOTO (hyHIaMEHTA, KOTOPBIM B 3TOM cilydae Kak
NpH  BEPTHKAIBHBIX, TaK W TPH HAKIOHHBIX CBasX IMPUHUMAIOT OTPAHWYEHHBIM C OOKOB
BEPTUKAIBHBIME TUIOCKOCTSIMH, OTCTOSIIIAMHU OT HAPYKHBIX TpaHed KpalHHX PSIOB BEPTUKAIBHBIX
cBaii Ha paccTosTHUH Ny t9(¢y mi/4), TIe Ny — paccTostHre OT HIKHETO KOHIIA CBAH JIO TOMIOIIBLI CIIOS
Topda uiu nia TonmuHoi 6onee 30 cMm.
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Pucynok 1 — Omnpenenenne rpaHul yCIOBHOTO (GpyHIaMeHTa IIPH pacdeTe 0CaJKU CBalHbIX
(yHIaMEeHTOB

Pacuer ocaaku cBaifHOTo (l)yHIlaMeHTa C Y4€TOM B3aUMHOI'0 BJUSAHUSA cBaii B KyCTE

7.4.4 JIna pacuera ocaiku cBaiHOrO ()yHOAMEHTa C YYETOM B3aWMHOTO BIHSHUS CBall B KycTe
HEOOXOANMO ONPENIENUTh OCA/IKy OJMHOYHOM CBaM.
Ocaaxy S, M, OTMHOYHOMN BHCSYEH CBaM CIEAYET ONPEALNATH 10 (hopMyIie
_ Pl
’

(7.35)

rae P — narpyska Ha cBaro, kH;

ls — KO3 PUIIMEHT BAUSHUS OCAAKH, 3aBHUCSIIUI:

IUIA JKECTKOUW cBau — OT orHomeHus |/d, mnsg coxumaeMoil ¢cBam — ot orHomenus l/d u ot
OTHOCHUTENBHOM sxecTkocTH cBau A = E,/Es| , Tie E, — MOyJh yIIPyroCTH MaTepHana cBau, klla;

Es. — Monyns nedopmariy rpyHTa Ha YpOBHE ITOIOLIBEI cBay, Klla;

d — AuameTp WITH CTOPOHA KBaPATHOH CBau, M;

| — nnuHa cBau, M.

7.4.5 Kospdumment Baustans ocagku ls B popmyne (7.35) miast jKeCTKOH CBaWl OIPEIEINSAIOT IO
hopmyme

2,6
*ol/d+4
3HaveHus kodpdununenra ls s cxxuMaeMoii cBau npuBeeHs! B Tadaume 7.18.

(7.36)

Tabmuma 7.18

I/d 3unavenus |s npu A, paBHOM

100 1000 10000
10 0,19 0,16 0,15
25 0,18 0,10 0,08
50 0,17 0,06 0,05

7.4.6 Ilpu onpenenennn Momyns nedopManmu rpyHTa Eg ciiemyer yduThiBaTh, 9TO Hamboiee
JIOCTOBEPHOE €ro 3HAYCHHE MOXKET OBITH IOJIyYEeHO IO pe3yJibTaTaM IOJEBBIX MCHBITAHUNA CBail (TIpu
HanIuu Ha o0bekTe 6onee 100 cBaii).

IIpn wCIIONIB30BaHUU PE3YIBTATOB CTATHYECKOTO 30HIMPOBAHMS PEKOMEHIyeTcsd HpPUHHMATh
CJIEYFOIIIE MUHUMANbHBIC 3Ha4eHHS Eg| B 3aBUCHMOCTH OT CONPOTHUBIICHUS 30HAUPOBAHMIO (c:

- B meckax Eg. = 6 Q;

- B TJIMHUCTBIX TpyHTax Eg = 10 Q.

7.4.7 Ocaaky Tpymmbl CBail Sg, M, IPH PACCTOSIHUM MEXAY CBasMH 10 70 ¢ y4eTOM B3aUMHOTO
BIIMSIHUS CBall B KyCTE OINpECISIFOT Ha OCHOBE YHCIICHHOTO PEIICHHUS, YYUTHIBAIOIIETO YBEINYCHHE
OCaIKd CBaW B KyCTe MPOTHB OCAJKH OJMHOYHOW CBaW MPHU TOH ke Harpyske, ruokocts I/d u
JKECTKOCTh A CBaii, o hopmyre

Sg = S1 Rs, (737)
r7e S; — ocajKa OAMHOYHOW CBaWl MpH NPHUHATOM Ha Hee Harpyske, onpexaensemas mo Qopmyse
(7.35);

Rs — xoaddumment ysenmuenus ocanaku (7.4.8).

7.4.8 Tlpu WCTHONB30BaHUM OCATKHA OAWHOYHOW CBaW IJISI NMPOCKTUPOBAHHUSA CBAaHHBIX KyCTOB U
MoJIeH CleAyeT YUMThIBaTh, YTO OCaJKa IPYIIIbl CBall B PE3ysbTaTe€ UX B3aUMOJCHUCTBUS B CBAHOM
(yHAaMEHTE YBEJIMYMBACTCS, YTO YYUTHIBAIOT KOA((GHUIMEHTOM yBelndeHus ocaiku R, (Tabnuua
7.19).

OO11ee 4ncIio cBait N ONMPEACNSIOT C YYETOM YJOBJIETBOPEHHS JBYX YCIOBHIi: OcajKa rpymiibl CBai
S JNOJbKHa OBITh B Tpenenax JOMyCTHMMOW, a Harpy3ka Ha OJMHOYHYIO cBalo Pj, 1oimkHa
COOTBETCTBOBATh HArpys3Ke, onpeaessemMoit mo popmyie (7.35) npu ocajke, paBHOi S = Sg/Rs.

7.4.9 Tabmuua 7.19 cocrtaBieHa Uit CBaid, 00BETUHEHHBIX JKECTKUM POCTBEPKOM, PACIIOI0KCHHBIM
HaJl TOBEPXHOCTHIO TPYHTA WJIM Ha CIIO€ OTHOCHTENIBHO CIAa0bIX ITOBEPXHOCTHBIX T'PYHTOB, KOT/a
POCTBEpK ITPAaKTHUYECKH HE BIMSET HA OCAJIKy I'PYIIIHI CBAii.

ITpn HU3KOM POCTBEPKE CO CBAsIMM IO/ OT/EJIbHBIE KOJIOHHBI (KYCTHI CBaif), HE CBsI3aHHbBIE OOIICH
TUIATON, 3HaueHHs Rs B Tabmmme 7.19 MoOryT OBITP YMEHBIICHBI 3a CYeT pabOTHl POCTBEPKA,




PaCIOJIOKEHHOTO HAa TPYHTE, B 3aBUCHMOCTH OT OTHOIICHHUS PACCTOSHUS @ MEXIYy OCAMH CBail K UX
nuametpy d:

npu a/d = 3 —na 10 %;

npu a/d =5—10 —Ha 15 %.

[IpoBepky pacdeTHOrO CONMPOTHBICHHS TPYHTAa OCHOBaHHS ITOJOMIBBI CBAfHOIO pOCTBEpKa
mpou3BoIAT B cooTBeTcTBUM co CHuII 2.02.01.

Pacuer ocaaku KOMﬁHHHpOBaH]—[LIX CBaliHO-ILIHTHBIX (l)yHI[aMeHTOB

7.4.10 JIns ymeHbIleHUs OOLIel U HEpaBHOMEPHOW 0CaKi COOpPYKeHHU ¢ OOJIBIION HArpy3Koil Ha
(yHZaMEHT cileyeT TpH NPOEKTHPOBAHHU PACCMOTPETh BApHAHT YCTPOWCTBA KOMOWHHPOBAaHHOTO
cBaitHo-tuutHOTO (KCII) dhyHmamenTa.

B mnpaxtuke HauOosbpliee NpUMeHEHHE HaluiM OypoHaOuBHble cBaum auamerpom 0,8—1,2 wm,
BO3MOJKHO TaK)Xe IPUMEHEHHE 3a0MBHBIX CBai KBaAPaTHOTO CEUCHHSI.

Jnuny caii cnenyer npuaumath ot 0,58 1o B (B — mmprHa QyHAaMEHTa), pacCTOSIHHE MEXIY
ocsimu cBait a = (5—7) d u Goee.

Tabmuma 7.19

Ywucno 3HaueHns kodpdunmeHTa Ry
CBaii N I/d =10; 2 =100 I/d = 25; A = 1000 I/d = 50; A = 10000
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 [ 190 [ 1,80 | 3,90 | 3,25 | 290 | 2,65 | 435 | 3,55 | 3,15 | 2,85
16 285 | 250 | 235 (225 | 490 | 410 | 3,65 | 3,30 | 550 | 4,50 | 4,00 | 3,60
25 3,30 | 3,00 [ 275 | 2,60 | 560 | 475 | 425 | 3,90 | 650 | 525 | 4,70 | 4,25
36 3,70 | 3,30 | 3,10 | 2,90 | 6,40 | 535 | 480 | 430 | 7,20 | 585 | 525 | 4,70
49 400 | 355 | 3,30 | 3,15 | 6,90 | 5,75 | 510 | 470 | 7,75 | 6,35 | 5,60 | 5,10
100 | 4,70 | 4,20 | 4,00 | 3,70 | 8,20 | 6,80 | 6,10 | 550 | 9,20 | 7,50 | 6,70 | 6,00
196 | 5,40 | 480 | 450 | 425 | 935 | 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 | 885 | 790 | 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

[Ipumeuanus

1 B kaxagom cronbue npH APYyrux 3Ha4deHusx N koadduuuent Ry onpenenstor mo dopmyne Ry(n) = 0,5
Rs(100)Ig n.

2 Tabnuua coctaBieHa Ul CBaHHBIX KYCTOB KBaApaTHOH (GopMblL. [[1Isi KyCTOB NPSIMOYTOJIBHOMH (OPMBI YHCIIO
CBaii N MPUHUMAIOT PaBHBIM KBaJIpaTy YKCIIA CBaif 110 KOPOTKO# CTOpOHE (yHIaMeHTa.

Merop pacuera ocajlku TakuX (pPyHIaMEHTOB OCHOBaH Ha COBMECTHOM PAaCCMOTPEHHH YKECTKOCTH
cBail ¥ IIMTHL. B 3TOM pacuere, korja B paboTy BKIFOUACTCS TUIMTA, TPHOIM3UTENBHO TPUHIMAIOT Ha
cBan 85 % obuiel Harpy3ku Ha GyHAAMEHT, Ha Ty — 15 %.

7.4.11 Pacuer ocaaxu KCII ¢pynnamenTa npou3BOJST HA OCHOBE ONpE/ICICHHs YAaCTHBIX 3HAYCHHIA
’KECTKOCTH BCEX CBall M pOCTBEpKa, KoddduipeHTa ux B3aumoaeiicTBUs 1 K03 PUIIMEHTa KECTKOCTH
Bcero (yHIaMeHTa:

a) )KECTKOCTb BceX cBail K|, onpenenstoT o gopmyie

K, = (7.38)

S
rne K; — 'KeCTKOCTh OJHOU CBau, olpesessieMas Kak OTHOIICHHE Harpy3KH Ha CBalo K €€ 0Ca/ike
Ki = Py/s; = Eg d/lg (eMm. dopmymy (7.35);
N — oO1iee yucio cBaii B pyHIaMEHTE;
Rs — cM. Tabmuiy 7.19;
0) KeCcTKOCTb TUTUTHI K. OTIPEeNerstoT o GpopMyIie

E.VA
= \2F , (7.39)
A=v)my
rne Es — cpenuuit Monysb nedopmaiuu rpyHTa Ha TiryouHe 10 B, M (B — mipuHa minThl), kl1a;
A — mnomans mwintel (4 = BL, rae L — anuHa minTel, M), M7
v — ko3¢ dunuent [lyaccona rpyHTa;

C



my — KO3 (OUIMEHT TUTONIA M, 3aBUCAINUM 0T oTHOImEeHUs L/B:

L/B 1 2 3 5 10
My 0,88 0,86 0,83 0,77 0,67
B) obmyro xectkocTh KCIT dpynnamenTa K¢ Beraucinstor no gpopmyse
Ki= K, + K.. (7.40)
7.4.12 Ocanxy KCII ¢pynnameHTa BBIYUCISIOT IO OpMyIIe
>P
St =—. 7.41
K, (7.41)
I[Tpu 3TOM YacTh Harpy3KH, BOCIPUHUMAEMOM CBasMH, COCTABHT
K
P, =—L3P, (7.42)
Ky
a 4acTh Harpy3KH, BOCIPUHAMAEMOM ITUTOH, COCTABUT
P, :%ZP. (7.43)

f
7.4.13 Ompenenenne pacuetHsix mnokazareneii KCII ¢yHmameHTa NIpOM3BOAAT METOIOM
HOCIIEJOBATENBLHBIX TPHOJIMKESHHUH]:
a) UMes IUIOIIAAb POCTBEPKa 30aHuA 4 U 3aJaBIINCh PACCTOSHHEM MEXIY CBasMU @ mopsiaka (5—
7) d, HaxoIMM YHCIIO CBail B (DyHIaAMEHTE
n=Ald (7.44)
0) npu MakCUMaJBbHO JOIYCTUMOM OcajiKe cBaifHOro (yHIaMeHTa Sy, pacueTHasl 0Ca/ika OJJMHOYHOM
CBaM S; paBHa
S1 = S(b/Rls, (745)
rJie B IEPBOM IPHOIIDKEHHH IPUHUMAIOT 3HaueHue R's mo Tabmuie 7.19, uMes 3Ha4eHUS N U @ PH
I/d =25 u A =1000;
B) ONpEENSIOT PacUeTHYIO Harpy3Ky Ha cBato P; o opmyie
R =Ealy (7.46)
I S
rae 3HaueHue |'s mpuHUMaloT 1o tabmuue 7.18, KoTopoe B MepBOM NPHOIMKESHUU MPU MPUHATOM
3naueHunu R's pasHo I's = 0,10;

) ONpENENsIOT pACUETHYI HArpy3Ky Ha OJIMHOYHYIO CBal cBaiiHoro ¢ynmamenta P,

MPUXOSIIYIOCS OT BHEUTHEW pacueTHOH Harpy3ku Ha ¢yrmament (XP). [Ipu 3Tom mpuHHUMaeTcs, 9To
cBaM BocpuHUMArOT 85 % ZP
prar _ 0,85z2P

= 7.47
1 R (7.47)

Honyquﬁoe PaCXOXKACHUC MCKAY 3HAUYCHUAMU Pl nu RlHar YKa3bIBaCT HAMPaBJICHHUC YTOYHCHUSA

pacuera IJIaBHBIM 00pa3oM 3a CUeT M3MEHEHUS 3HAUCHUs N C BKIIOYEHHUEM B pacueT (paKTHUEeCKHX
3Hauenuii I/d u .

Bemonuennslie pacuersl ocaaku KCII GpyHIaMeHTOB peKOMEHAyeTcs DONOIHUTENBHO IPOBEPUThH
Ha 0CaJKy KaK YCIOBHOTO (hyHJaMEHTA.

7.4.14 Tpu pacuere KCII dynmameHTa )KeCTKOTO POCTBEPKA CIIEAYET YUNTHIBATh, YTO B pE3yJIbTaTe
nepepacrpeieseHsl Harpy30K Harpy3ka Ha KpaifHHWe psiibl CBail, 0COOEHHO Ha YIJIOBBIE, 3HAUYUTEIHEHO
BBILIIE CpEIHEH HAarpy3KH Ha CBar0 B ()yHJAMEHTE, YTO MOXKET BBI3BATh 3HAYMTENIBHbBIC M3THOAroIIHe
MOMEHTHI Ha Kpasix ¥ B yTJIaX pOCTBEPKa.

Jns 3garnit u coopyxenuit Il u |1l ypoBHE#H OTBETCTBEHHOCTH IOMYyCKaeTCsl MPUHUMATh HATPy3KH
Ha CBaWl B POCTBEPKE B 3aBHCHMOCTH OT CpeIHEH Harpy3kd Ha cBaio B pyHmameHte P, B KpalHHX
psinax — Py = 2 P, B TOM 4HCIIe HA YIJIOBBIX CBasgX — Py = 3 Py,

Pacuer kpeHoB cBaiiHbIX (PyHAAMEHTOB

7.4.15 KpeH npsMOyroiibHOTO CBAfHOTo (hyHIaMEHTa i CIeAyeT ONMpeAeATh Mo hopMynam:
a) JUIs IPSIMOYTOJILHOTO (DyHAaMEHTa




i =8y (1-v2)— (7.48)
v+ ELD
rae lp — Ge3pasMepHblii KO3 GUIHEHT, ycTaHaBIMBaeMbIil 10 Tabumuie 7.20 B 3aBHCHMOCTH OT
2h/L (h — rnyOuna 3a0xeHust CBail, M) 1 OT oTHomeHus L/b;
v — ko3¢ dunuent [lyaccona;
M — momeHT, neiictBytouii Ha GpyHaament, kH-m;
¥t — KO3 PUIUESHT HA/IC)KHOCTH MO HArpy3Ke;
E — Monynb neopmanyu rpyHTa B OCHOBaHUM cBaif, kl1a;
L u b — anuna u mmpuHa QyHnamMeHTa, m;

Tabmuua 7.20
3nauenus 2 h/L 3nauenust ip ipu L/b, paBHOM
0,5 2,4 5
0,5 0,37 0,36 0,28
1 0,32 0,30 0,25
3 0,30 0,22 0,18
0) st kpyrioro ¢pyHIaMeHTa
L M
i =ip(1-V?)——, 7.49
o(1-v7) = (7.49)

e iy ompenensror mo Tabmuie 7.21 B 3aBrcHMoOcTH OT oTHomeHus h/r (r — paxuyc GpyHIaMeHTa,
M);
v, M, vt, E— 10 )¢, uTO 1 B hopmyie (7.48).

Tabmuma 7.21

h/r 0,5 1,0 2,0 50

ip 0,36 0,26 0,23 0,23

PacyeT ropu3oHTANBHBIX lepeMellleHnii cBaii

7.4.16 Pacuer cBaii o nedopMalysM Ha COBMECTHOE JEWCTBHE BEPTUKAIBLHON U TOPU3OHTAIBHOM
CHJI 1 MOMEHTA CJIeIyeT BBINOJIHATh B COOTBETCTBUH C MpUiIokeHuem /1.

Just coopyxennid |1 u 111 ypoBHe# 0TBETCTBEHHOCTH pacdyeT rOPH30HTANBHBIX MEpEeMEIIeHHH KycTa
CBall MpHU KECTKO 3aJIelaHHBIX B POCTBEPK CBasX JOMYCKAETCS BBINOJHATH MO INPUBEAECHHOMY HIDKE
merony (7.4.17—7.4.21).

Pacuer npon3BOAAT pa3/enbHO AT CBA3HBIX U HECBSI3HBIX TPYHTOB I10 HECYIIEH CITOCOOHOCTH M MO

nedopManusiM.
7.4.17 Pacuerom n0ikHO OBITE 0OecniedeHo BhImoiaHeHue ycosui (7.50) u (7.51):
Fn<Hg (7.50)
Ar £ S, (7.51)

rne F, — pacueTHas TOpU30HTANBHAS Harpy3Ka Ha KycT cBaii, kH;

H,— pacdeTHOE cOpOTHBIIEHUE KyCTa CBaii, onpeneisiemoe mo hopmyne (7.55), kH;

A, — pacyeTHOe TOPU30HTANIFHOE MIepEeMEIICHIE CBal B YPOBHE IOJIOMIBEI POCTBEPKA, M;

Syp — MPEenenbHO JAOMYyCTUMOE 3HAYCHUE TOPU30HTAIBHOTO IEPEMEIIICHHsI CBaK, YCTAHABINBACMOE
B TEXHUYECKOM 3aJIaHHH, M.

7.4.18 Tlpu pacuete cBaii B CBSI3HBIX IPYHTaX OIMPEICIIAIOT:

1) Hecymyio cnocoGHOCTH cBaili Ha TOPM3OHTaJIbHYIO Harpy3ky H, xH, B 3aBHCHMOCTH OT
MPOYHOCTH CTBOJIA CBaM Ha M3rU0 1o Gopmyre

H=c,d*B, (7.52)

rlie ¢, — pacyeTHOE CpejHee 3HAYCHHWE HEJPEHUPOBAHHOIO COIPOTHUBIICHHS TPYHTa CHABHUTY,
omnpejesieMoe B COOTBETCTBUH ¢ 7.4.21 st yuacTKa OT OBEPXHOCTH IpyHTa a0 riyounsr 10d, kIa;

d — AuameTp WITH IMPHHA CTBOJIA CBAH, M;

B. — Oe3pa3mepHbIil KO3(DPUIUCHT MPOYHOCTH CTBOJIA CBAH, OMpPEICIACMbIN 1o Tadmuie 7.22 B
3aBHCHMOCTH OT 0€3pa3MepHOro MoKa3arelist 71, U BUJa 33/I€IKH TOJIOBBI CBan




Ms 7.53
e = g7 (7.53)
u
rae M, — pacueTHBII U3THOAONTII MOMEHT CTBOJIA cBau, KH-M, ompenenseMslii B 3aBUCUMOCTH OT
pa3mepa ¥ apMHEPOBAHUS CBaW; I CTAaHIAPTHBIX JKeJIe300€TOHHBIX 3a0MBHBIX CBal, IPUHIMAEMBI IO
cepuu 1.011.1—10 (mpunoxenue ') ¢ yueToM BepTHKaIBHON HArPy3KH HA CBAIO P €€ HAJTUYHNH;
¢, 1 d— 10 xe, uto u B popmyie (7.52).

Tabuma 7.22
Cgras Koaddunwenr B, mpu m,, paBHOM
2 4 10 20 40 100 200
C 3amenaHHOl TOJIOBOM 51 79 12,7 20,7 32,4 51,3 77,1
Co ¢B0OOHOM r0JIOBOI 41 59 8,9 13,9 21,2 34,7 55,6

2) [epemereHne TOIOBBI cBau Uy, M, — 0 (hopMyJie

v, (7.54)

u, =
K Ed

rne H — To ke, uro u B popmyie (7.52);
ly — KOIpOUIMEHT mMepeMelleHns] TOJOBbl CBaH, 3aBUCAIIMKA OT OTHomieHus FEy/Es u
ompenenseMblii o Tabmuie 7.23.

Tab6muma 7.23
EQlEs 100 1000 10000
Lt 0,35 0,23 0,14
Iy 0,50 0,35 0,24
3necs E, u E; — cooTBeTCTBEHHO MOAYNH YIpPYroCTH CBam W nedopmanuu rpyHra, klla; Eg

TPHHAMAIOT PAaBHBIM CpEHEMY 3HAUEHHIO OT TIOBEPXHOCTH 10 TiryGrHBl 10d.
3) PacueTHOE CONpOTHBIIEHNE KYCTa CBall MPH JKECTKOM 3a/IeIKe CBau B pOCTBEPK — 110 hopmyie
H]( =Hn KBB: (755)
rne H— 1o ke, uto u B hopmyie (7.52);
N — YKCIIO CBaK;
Kgg — Oe3pa3mepHsIil Ko QHUIIMEHT B3anMOICHCTBIS CBall, NPUBEICHHBIN B Tabnunne 7.24.

Tabiuma 7.24

UYucno cBaii n 3naueHne kodypduienta Kgg Mpu paccTOSHUN MEXK]TY CBassMH d, 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 Tlpu pacyere cBail B HECBSA3HBIX TPYHTAX OIMPEACISIOT:
1) Hecymrytoo crnocoGHOCTh CBaM Ha TOPU3OHTAIBHYIO HArpy3Ky B 3aBHCUMOCTH OT IPOYHOCTH
CTBOJIA CBaW Ha U3rub 1mo popmyie

- k2. A3
H=kpv1d® Bn, (7.56)
rae K, — ko3 dumnuenT maccuBHOT0 6OKOBOTO JIABIICHHUS TPYHTa, paBHBIH Ky = (1 + sing)/(1 - sing);
Y1 — pacyeTHOe 3HAUCHUE YJIEJBHOrO0 Beca IPyHTa (IPH BOAOHACHINICHHBIX I'PYHTaX C y4eTOM
B3BEIIMBAIOIICTO JICHCTBUS BOJIBI), KH/M3;
Bn — Oe3pa3mepHBIi KO3 dHUIMEHT, OmpenenseMblii 1Mo Tabmume 7.25 B 3aBUCHMOCTH OT
0e3pa3MepHOro MoKa3aTens /,, BBIYUCIIeMOro 1o hopmyie
M,
my=——- (7.57)
Kpy,d

M — 10 xe, uTo 1 B popmye (7.53).



Tabmuna 7.25

Csas Koaddunumenr B, npu m,, paBHOM

2 4 10 20 40 100 200 400

C 3azmenanHoi rojIoBOM 3,3 4,2 6,5 9,1 13,5 23,6 36,5 56,9

Co ¢cBOOOIHOI T'0JIOBOM 1,6 2,5 4.8 7.4 11,8 21,9 34,8 55,2

2) [lepemeriieHre TOIOBBI 3aji€TIaHHON cBau — 110 hopmyie (7.54).

3) PacuerHoe compoTuBienue kycrta cBail H,, kH, — mo ¢dopmyne (7.55) ¢ ncnonpzoBanneMm
Tabnusr 7.24.

7.4.20 T'opuszoHTanbHOE mepeMenieHne A, M, TPYINbl 33JeTaHHBIX CBail B ypOBHE IOJIOLIBHI
POCTBEpKa B CBA3HBIX U HECBSI3HBIX TPYHTAX ONPEACISIOT 1o (hopMyJie

A,— = RF Hav Ph1y (758)
rie Re — kodp¢uumenT mepemerneHuss cBail ¢ 3aJ€NaHHBIMU TOJIOBAMH, OIPENENSEMbIH 110
hopmyme (7.59);
Hay — cpenusist Harpy3Ka Ha cBaio B rpyrmme, KH;
Ph1 — TOPHU3OHTAIBHOE IEpEMEIIeHNEe OAWHOYHOW CBam CcO CBOOOAHOW ronoBod, M/kH, mpum
eAMHUYHON Harpy3ke (H = 1), onpenemnssemoe 1o ¢popmye (7.60);
RF = 1/KBBv (759)
rae Kgg — T0 ke, uto u B popmyite (7.55);
Lup
Pu =gy (7.60)
rae lyp — Ko3(GHUIMEHT IMepeMelneHuss TOJIOBBI CBOOOMHOW cBam, 3aBucsmmi ot E /Es u

ompenesieMblii o Tabimme 7.23.

[Mone3ysicey popmyoii (7.60), caemyer onpenenaTs Takoe CpeJHEe PACUETHOE COIPOTHUBICHNE CBAH
B Kycte H,, mpu xoTtopom oOecrieunBaeTcsl BHINOJNHEHUE TpeOoBaHuil mo nepemerneHusM (7.51) u
(7.54), a Taxke obecreyrBaeTCs HEOOXOIAMMBIN 3amac 1Mo Hecyied crmocoOoHoctn cBau Hy < H: B
CBSI3HBIX TpyHTaX — 1o dopmyie (7.52), B HECBA3HBIX TpyHTax — 110 popmyie (7.56).

7.4.21 HenpennpoBaHHOE CONpPOTHUBICHHME TIJIHMHUCTOTO TIpyHTa CABUrYy c, Klla, ciaenyer
ompenensate no jabdopatopHeiM ucnbeiTanusaM (TOCT 12248) wim B 3aBUCHMOCTH OT pacyeTHBIX
3HAYCHHUU XapaKTePUCTUK ApeHUpoBaHHOTO caBura @1 U ¢; (TOCT 12248) mo Gopmyiie

ct
¢ =—2%9% g (7.61)
T

ClYP+ =

rae k. — monpaBouHsli k03 QHUIMEHT, onpeieieMblii B 3aBUCHMOCTH OT ¢; 10 Tabiuue 7.26.

Tabnuna 7.26

c1, klla 20 25 30 35 40

k. 12 14 19 2.2 25

Ilpy HamMuuM JaHHBIX CTaTUYECKOTO 30HJMPOBAHMS BO3MOXKHO TaKKe OIpe/eiIeHHe
HEJIPEHUPOBAHHOTO CONPOTUBIICHHUS CABUTY ¢, B 3aBUCHUMOCTH OT CONPOTHBICHHS KOHYCY (c IO
thopmyne

¢y = 9c/20. (7.62)

[Tpu sTOM 3HaueHue (, klla, NPUHUMAIOT CPEITHHUM JUT PAcCCMATPUBAEMOIO PACYETHOTO ydacTKa
CBaW: NpPU pacyeTe Ha TOPU30HTAIBHYI0 HArpy3Ky — OT HOBEpXHOCTH 10 riaybmusl 10d, mpu
ONPECICHAN COMPOTHBICHHS I10J] HIWKHUM KOHIIOM cBam — Ha ydvactke 1d Beime u 4d mHmke
MIO/IOLIBEI CBaH.

B npakTryecknx pacuerax peKOMEHAYETCsl IPUHUMATh MEHbIIIee 3HaYCHHE ¢, U3 ONPEIEIICHHBIX I10
thopmymnam (7.61) u (7.62).

7.5 OCOBEHHOCTH NPOEKTUPOBAHUSA 9BAFIHLIX ®YHAAMEHTOB
TP PEKOHCTPYKIIMH 3JAHUU 1 COOPYKEHNHU

7.5.1 IlpuMeHeHue CBaliHBIX (YHIAMEHTOB IPH PEKOHCTPYKIMH 31aHUH M COOpY)XKeHHH Hamboiee
1es1ecoo0pa3Ho MpH 3HAUYUTENEHOM YBEJIMUYECHUN HArpy3KH HAa OCHOBAHUE U NPHU HAJIMYUH B OCHOBAaHHUN




cJ1a0bIX TPYHTOB.

Juist cBaiiHBIX (pyHIAMEHTOB MOTYT OBITH HCIIOJIb30BaHBI CIEAYIOIIME BHIBI CBali: 3a0WBHbIE,
BIIaBIIMBaeMble, OypoHaOUBHbIE, OYPOMHBEKIIMOHHBIE U OypO3aBUHUMBAEMBIE.

IIpu npoBeneHMM PEKOHCTPYKLUUH B YCIOBUSX CYIIECTBYIOLIEH 3acCTpOMKH pPEKOMEHIYETCs
IIPUMEHEHHE BJIaBIIMBaEMbIX, OypOHAOUBHBIX, OypO-MHBEKIIMOHHBIX U OYPO3aBHHYNBAEMBIX CBail.

7.5.2 Cpaiinple pyHIaMEHTHI TP PEKOHCTPYKINH 3MaHAN U COOPYKCHUH CIEeIyeT MPOSKTUPOBATH
B COOTBETCTBHH C TpeOOBaHWSMH HACTOALICTO MoApasfena W moxapasneioB 7.1—7.4. Hcxomabie
JaHHBIE JUTA MPOEKTHPOBAHMSA, TIOMUMO yKa3aHHbBIX B 4.1, TOJDKHBI cOJEpKaTh Pe3ysbTaTel paboT 1o
00CIe10BaHUI0 OCHOBAHUH, (DyHIAMEHTOB M KOHCTPYKIMH PEKOHCTPYHUPYEMOTO 3[aHNUs, & B YCIOBUAX
CYILECTBYIOIIEH 3aCTPOMKM — TaKXKe Ul 30aHUM U COOPYKEHMH, MONAJarolMX B 30HY BIUSHUS
PEKOHCTPYKIIHH.

7.5.3 VIHXEHEepHO-TEOJOTHYECKHE HW3BICKAaHUA [UI1 PEKOHCTPYKIMH JOJDKHBI HPOBOJUTHCA B
COOTBETCTBUH ¢ TpeboBaHMIMHU pa3nena 5 Hactosero CII.

7.5.4 B mpoekTax peKOHCTPYKIIMM OCHOBaHUH M (pyHIAMEHTOB 31aHMH M COOPYKEHHH JIOJDKHBI
NPUHUMATBCS TaKUe PEIIeHUs, MpU KOTOPHIX MAaKCUMAaJIbHO HCIOJIB3YIOTCS CYLIECTBYIOIUE
KOHCTPYKIMH ()YHIAMEHTOB U HECYIIasi CHOCOOHOCTh IPYHTOB.

7.5.5 @yHmameHTH W3 3a0WBHBIX CBaif, MPOCKTHPYEMBIC IS PEKOHCTPYKIHU B YCIOBHUSIX
CYIIECTBYIOIIEH 3aCTPOWKH, NOJDKHBI NPOBEPATHCS HA OE30IACHOCTh MO YCIOBHIO JHHAMHYECKHX
BO3/ICHCTBUI HAa KOHCTPYKIHMH OJNM3KO pACIIONOXEHHBIX 3/aHHH M COOPYKCHHH B COOTBETCTBHH C
TpeOoBaHUAME 4.8, a TakKe Ha OE30MMaCHOCTH 10 YCIOBUIO CMEIICHHUS T'PyHTa BOKPYT HOTPY>KaeMbIX
cBail.

be3onacHoe 1o yCcIOBUIO JUHAMHYECKUX BO3IEHUCTBUN paccTOsSHUE I, M, OT MOIPY>KaEMBIX CBail 10
3/1aHUI WM COOPYKEHHH, KaK MPaBUIIO, JOJDKHO Ha3HauaThcsa He MeHee 25 M.

7.5.6 Ecnm paccrosiHMe I OT OJIMDKAMIIMX IOTPY)KaeMbIX CBail MEHbIE 25 M, JOMyCTHMBIE
Oe30macHbIe PACCTOSHUS CIIEAYyeT YCTaHABIMBATh MCXOAS M3 YCJIOBHSA, YTOOBI pacdeTHas CKOPOCTh
BEPTUKAJIBHBIX KojebaHmii QyHmameHnta V, cM/c, Ha pacCTOSIHMM I OT NOTpy)kaeMoil cBau He
MpeBbIIIaa MPeeabHO JOMYCTUMOIO 3HAu€HHUs s JAaHHOTO 3[aHUs WIH COOPYKEHHs, KOTOpoe
JOJDKHO YCTAHABJIMBAaTbCS B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEW 3/1aHMS MM
COOPYXXEHUSI M KaTerOPHH HUX COCTOSHMA. JlomycTUMbIe 3HaYEHUsI CKOPOCTH KOJIEeOaHUH MOTYT OBITh
ompezneneHsl 1o Tabmume 7.27. B HeoOXOoAMMBIX cydasx IOMYCTHMBIE O€30MacHBIE PACcCTOSHUS
JIOJDKHBI YTOYHSTHCS Ha OCHOBE MHCTPYMEHTAJIBHBIX M3MEPEHHUH MapaMeTpoB KoyieOaHWH TpyHTa U
COOPY>KEHHUH MpH TPOOHOM MOTPY>KEHUH CBaii.

[Mpumedanne — VYMeHbIIEHHE HETaTHBHOIO JAWHAMHYECKOTO BO3ICHCTBUS OT 3a0MBKM CBall Ha
CYIIECTBYIOIME 3[aHHMs M COOPYXKCHHS BO3MOXKHO ITyTeM IIOTPY)KCHUs CBall B JIMJEPHBIC CKBa)KHHBI,
NpUMEHEHHEM THAPOMOJIOTOB C OONBLIOH Maccod WX yJapHOH YacTH INpPH MaJlod BBICOTE €€ MOoAbeMa,
BUOPOIIOTPYKEHUS U JP.

Tabmuma 7.27

KoHcTpykimu 31anuit 1 coopyskeHHr JlonmycTrMbIe CKOpPOCTH KoJeOaHui, cMm/c, IpH
IPYHTaxX OCHOBaHHS

Ilecku

TIIJIOTHBIC | CpeZ[Heﬁ IIJIOTHOCTH | PBIXJIBIE

[ TMHUCTBIE TPYHTHI ITPH [TOKA3aTele TEKYUYECTH

1.<0,5 0,5<1,<0,75 1.>0,75
MoHONHUTHBIE KeNe300eTOHHBIE W KapKacHblE CO CTaJbHBIM 6,0 45 15
KapKacom
KapkacHbie ¢ paMHBIM KapKacoM W3 MOHOJIMTHOTO JKeJle300eTOHa 4,0 2,0 0,7
Kupnuyneie 6J109HBIC U TAHETbHBIC 3,0 15 0,5

3HayeHUsT CKOPOCTH Kojiebanwuii V, cM/c, 3MaHui B COOPYKEHUI BBIYUCIIAIOT 110 (HOpMyIIe
V =2n0s, (7.63)
rme o mW 0 — COOTBETCTBEHHO aMIUINTyAa W 4YacToTa KojcOaHWi, OmpenenseMble
SKCIIEPUMEHTAIBHO MTPH MPOOHOM 3a0MBKE CBal.

7.5.7 B cnywasx Korjma MpUMeHEHHE 3a0MBHBIX CBail BOMW3M CYLIECTBYIOIIMX 3MaHUN U
COOPYKEHHUH OKa3bIBAETCSI HEBO3MOXKHBIM IO YCJIOBHIO TUHAMHUYECKUX BO3JEHCTBUN, OHH MOTYT OBITh
3aMEHEHB! Ha BJIaBJIMBAEMbIE CBaH, TOTPYy’KaeMble CIICIIHaTbHBIMK CBAaCB/IABINBAIOIIMMHU YCTAHOBKAMHU
WJIY C TIOMOIIIBIO IOMKPATOB.

MunumanbsHo HeoOxoauMoe ycwne F, kH, s BpaBnmBaHMS cBail 1OITycKaeTcst ONPENEsTh MO
thopmyne




F > K, Fq, (7.64)

rne K, — koadduuneHt ycnoBuid paboThl, NPUHUMAEMbIH TIPH CKOPOCTH MOTPYXKEHUs CBau 110 3
M/MUH paBHBIM 1,2;

Fq — HecyImas criocoOHOCTh CBau NMPH Pa3IMYHBIX INTyOMHAX ee morpyxeHus, KH.

[Tpn mpuMeHEeHUM BIABJIMBAHUS CBAil JJISl yCWIIEHHWS OCHOBaHMH PEKOHCTPYHMPYEMBIX 3IaHMH WX
(yHZaMEHTB ¥ MOJ3EMHbIE KOHCTPYKIMH JIOJDKHBI OBITH NPOBEPEHBI HA BO3MOXKHOCTH BOCIIPHSTHSA
ycunus BraBiuBaHus F 1 B ciydyae HE0OOXOJMMOCTH yCHUIICHBI.

7.5.8 Ilpu nmpuMeHeHnH QyHAaMEHTOB M3 OypOHAOWBHEIX CBail ISl PEKOHCTPYHPYEMBIX 3TaHUH U
COOpPYXEHHH HEOOXOAMMO TPOBECTH OLEHKY BO3MOXKHOM TEXHOJOTHYECKOH OCagKd IIpH
pa30ypuBaHHM CBallHBIX CKB&KHH, KOTOpasi MOXKET BBI3BATh OCAAKy OJM3KO pPACHONOKEHHBIX
(yHZaMEHTOB, a TaKKe MPEIYCMOTPETh MEPONPHATHS 10 YMEHBIICHUIO TEXHOIOTHYECKON OCanKH 3a
CYET UCIIOJIb30BAHMS CTAHKOB, OCHAIIIEHHBIX HHBEHTApPHBIMH 00CaIHBIMHU TPyOaMH.

7.5.9 Jlna ycuneHus: wim ycrpoiictBa (yHZaMEHTOB PEKOHCTPYUPYEMBIX 3IaHUM M COOPYIKEHH
BMeCTO OypOHaOMBHBIX CBail MOTIYT HpPUMEHSThCS Oypo3aBUHYHMBaeMble cBaW. B aToMm ciydae
UCKITIOYAIOTCS pa3rpy3ka M pa3pbIXJIEHHE TPYHTOB, NMPOMCXOAAIINE IIPU MPOXOJKE OYpOHAOMBHBIX
CBai.

7.5.10 [lns ycuneHuss OcHOBaHMH W (yHJAaMEHTOB B CTECHEHHBIX YCJIOBHSX IIPOBEICHHS
PEKOHCTPYKIMH, a TaKXke B Cilydyae HEOOXOIMMOCTH YIIyOJIeHHS TOA3EMHON 4YacTH 3[aHus HIH
yCTpoiicTBa BOJHM3M HETO IOJ3E€MHBIX COOPYXKEHHH CIeqyeT NMPUMEHSATh OypOMHBEKIIMOHHBIE CBaM
nuamerpoMm 100—250 mm.

7.5.11 Tlpu ycuneHun cBalHBIX ()YHOAMEHTOB PEKOHCTPYHPYEMBIX 3IaHUN ITyTEM IIOABEICHHUS
JOTIOJTHUTETBHBIX CBail MOJA WX CYIIECTBYIOIIME POCTBEPKH IOCIEIHUE JOJDKHBI IPOBEPATHCA Ha
MPOYHOCTh B CBSI3M C W3MEHEHHEM HAarpy30K M MECT MX HPHIOXKEHWs. B ciydae HeqoCTaTOYHOH
MPOYHOCTH POCTBEPKOB HEOOXOINMO MPOEKTUPOBAThH HX YCUIICHHE.

7.5.12 [lomonHWUTENbHBIE OCAJKH OCHOBAaHMNM PEKOHCTPYHPYEMBIX 3JaHUH U COOPY>KEHH,
BbI3BaHHBIE PEKOHCTPYKLHMEH, HE JOJDKHBI TPEBBINIATh MPEACIbHBIX JONOJHUTENbHBIX 3HAYCHUH,
KOTOpBIE JIOJDKHBI YCTaHABIMBATHCS B 3aBHCUMOCTH OT YPOBHS OTBETCTBEHHOCTH COOPYKEHHS M
KaTETOPHUU COCTOSHUS €r0 KOHCTPYKIUH C YI€TOM NUMEIOLINXCS HOPMATHBHBIX JIOKYMEHTOB.

8 KOHCTPYUPOBAHUE CBAVHBIX ®YHJIAMEHTOB

8.1 CaifHble (yHIAMEHTHI B 3aBUCUMOCTH OT JCHCTBYIONIMX HAarpy30K CIlexyeT MPOEeKTUPOBATh B
BUJIE!

a) OJMHOYHBIX CBalf — IO/ OT/AENBHO CTOSIIHNE OIOPBI;

0) cBaWHBIX JIEHT — TIOA CTEHBl 3JaHHA M COOPYXXECHHH Npu Tmepermade Ha (QyHZaMEHT
pacrpezeeHHbIX 110 JUIMHE Harpy30K C PacliojIOKEHUEM CBall B OJIMH, JiBa psijia u Ooiee;

B) CBaiHBIX KYyCTOB — I0JI KOJIOHHBI C PAaCHOJIOKEHHEM CBall B IJIaHE HAa y4acTKe KBaJpaTHOM,
NPSIMOYTOJIBHOM, Tpanenenu1alibHOM U Ipyroi opMsi;

I) CIUIOIIHOTO CBAalHOTO TMOJSI — TOJ TSDKENbIe COOPYXKEHHs CO CBasMH, PaBHOMEPHO
PacrojIoXeHHBIMU TIOJl BCEM COOPYXXEHHEM W OOBEAMHEHHBIMH CIUIOIIHBIM POCTBEPKOM, IOIOIIBA
KOTOpOT'O OIMPAETCs Ha TPYHT.

8.2 B 3aBHCHMMOCTH OT KOHCTPYKIHMH 3JaHUsl TPUMEHSIOT JICHTOYHBIE POCTBEPKH, POCTBEPKH
CTaKaHHOTO THIIA U IUTUTHBIC POCTBEPKH.

8.3 JleHTOYHBIE POCTBEPKH MPUMEHSIOT, KaK IIPaBUIIO, VIS 3aHMI ¢ HecyluMu cteHamu. Lluprna
POCTBEpKa 3aBUCHT OT YHCJIA CBAil B IONEPEYHOM CEUCHNH U OT UIMPHUHBI HECYIIIEH CTCHBI.

3HavyeHHe CBeca POCTBEPKAa OT TPaHM CBal JOJDKHO TNPHHUMAThCA C YUYETOM JOIyCKaeMBIX
OTKJIOHCHUI CBaii B IJIaHE B COOTBETCTBHH C PEKOMEHAAIMAMH moapaszzaena 15.5.

BbicoTy pocTBepka ONpenensioT pacdeToM B cooTBeTcTBMM ¢ TpeboBanmsmu CHull 52-01.
PocTBepKk paccUMTHIBAIOT KaK JKelie300€TOHHYI0 MHOTONPOJIETHYI Oasiky. ApMHpOBaHHE POCTBEpKa
MIPOM3BOIUTCS MPOCTPAHCTBEHHBIMHU apMaTyPHBIMU KapKacaMu, Kak MpaBuilo, U3 apMaTypsl kiacca A-
111 (A400). [ns pocTBepka NPUMEHSIOT, Kak MpaBHWio, OeTOH kiacca no mpoynoctd B15, B20.
PocTBepk ykiaasiBatoT o OETOHHOW MOArOTOBKE Kiacca B7,5.

8.4 PocTBepkH CTaKaHHOTO THIIA, COCTOSIIUE M3 IUIMTHOM YacTH W MOJKOJOHHWKAa — CTaKaHHOM
YacTH, IPUMEHSIOT B 3/[aHHUSAX CO COOPHBIM JKeJIe300€TOHHBIM KapKacoM.

Pa3mepsl pocTBepka B IUTaHE JOJDKHBI NMPUHUMAaThes KpaTHBIMH 30 cM, a mo BbicotTe — 15 cm.
KoHCcTpyKTHBHYIO BBICOTY pOCTBepka Ha3HadaroT Ha 40 cMm Oombmie riryOMHBI cTakaHa. PocTtBepk
paccunTHIBAIOT HA M3rHO (IUTUTHAs 9acTh, CTaKaHHAs YacTh) M HA IPOAABIMBaHME (IIPOJABJINBAHNC
KOJIOHHBI M yTJIOBOW CBam) B cooTBeTcTBHH ¢ Tpeboanmsmu CHwull 52-01. ApMmupoBaHme pocTBepka
MPOU3BOJIAT IUIOCKMMH CeTKaMH (IUITMTHAs dYacTh) M IPOCTPAHCTBEHHBIMH KapkKacaMu (CTEHKH
CTakaHa), KaK IpaBuio, u3 apmarypsl kinacca A-111 (A400). [ng pocTBepka NPUMEHSIOT, KaK IPaBHIIO,



OeroH kiacca o npounoctd B15, B20. PocTBepk ykiaapiBaroT Ha OCTOHHYIO MTOJATOTOBKY Kitacca B7,5.

8.5 IlnuTHBIE pOCTBEPKH MPUMEHSIOT IS 3/1aHUH C KapKacoM M3 MOHOJIMTHOTO XKeJIe300€ToHa WilH
C METaJUIMYeCKUM KapkacoM. [IpM 3TOM BBICOTYy POCTBEpKa ONpPENEINSIOT C y4eToM HeoO0XOIMMOi
3aJIeJIKM apMaTypHBIX BBITYCKOB MJIM aHKEPHBIX OOJITOB.

JIist TSDKENBIX KapKacHBIX 3JaHWil M COOPY)KEHHMH ITPUMEHSIOT, KaK MpaBHJIO, OOJIbIIepa3MepHbIe
IUIMTHBIE POCTBepKH (mpu pasmepax B mwaHe 10x10 M u Oosee). IIpym 3TOM BBICOTY IUIMTHOTO
POCTBEpKa ONPENENAIOT M3 pacueTa BO3MOXKHOCTH BOCIPHATHS IIONEPEYHBIX CHI 0€3 yCTaHOBKH
TOTIepeYHOH (BEpPTUKAIBHOI) apMaTypEIL.

ITimTHBIE POCTBEPKH MPOEKTUPYIOT C UCTIONB30BaHUEM MporpaMm it DBM.

[IuTHBIE POCTBEPKH apMHPYIOT BEPXHHMH WM HIDKHHMH CeTKaMH 3 apMaTypsl kiacca A-llI
(A400), xoTopple YKIAABIBAIOT Ha IOANCPKHUBAIONINE KapKackl. bosbiepa3MepHble TUIMTHBIE
POCTBEpKH HW3TOTABIMBAIOT M3 OETOHa Kiacca MO MpoyHOCTH B25, ykianeiBaeMoro Ha OETOHHYIO
IIOArOTOBKY Kiacca B7,5.

8.6 Ilpu pa3paboTKe MPOCKTa CBAWHBIX (YHIAMCHTOB HEOOXOMUMO YYUTBHIBATH CICIYIOIIHE
JMaHHBIE: KOHCTPYKTHUBHYIO CXEMY IPOEKTHPYEMOIO 3JaHUS WM COOPYKEHHUS; pasMEpbl HECYIIUX
KOHCTPYKIMI W MaTepHajl, U3 KOTOPOTO OHU NPOEKTHPYIOTCS; HAIWYME W TabapuThl MPHOIVDKEHHS
3ariyOJICHHBIX TIOMEUIEHUH K CTPOMTENBHBIM OCSIM 3[aHHS WM COOPYXKEHHS M UX (DyHIaMeHTaMm;
Harpy3kd Ha (YHZAMEHT OT CTPOWTENBHBIX KOHCTPYKIMH; pa3MelIeHHe TEeXHOJIOTHYECKOTo
000pyZOBaHUS M HAarpy3KH, TepeaBaeMble OT HETO Ha CTPOMTENIbHbIE KOHCTPYKIIMH | TIOJIBI, a TaKXKe
TpeOOBaHMS K MPEAETHbHBIM OCaJKaM M KPEHaM CTPOUTENbHBIX KOHCTPYKIMH M (YHIAMEHTOB MOX
obopymoBaHue.

8.7 Umcino cBail B GpyHIaMEHTe M MX pa3Mepbl CllefyeT Ha3HayaTh W3 YCJIOBHS MaKCHMAaJbHOTO
UCIIONIB30BaHMA TPOYHOCTH MaTepuaja CBail M TPYHTOB OCHOBaHMS IIPH PAacueTHON Harpyske,
JIONyCKaeMOW Ha CBalo, C Y4YETOM JOIyCTUMBIX IEperpy3ok KpalHHX cBaii B (QyHOameHTe B
COOTBETCTBUU C TpeboBanusmu 7.1.11.

Bribop KOHCTpYKIMH M pa3MEpoB CBail JOIKEH OCYLIECTBISATHCA C Y4YEeTOM 3HAueHHH H
HAarpaBJIeHUs JeWCTBHS Harpy30K Ha (YHIAMEHTHI (B TOM YHCIIE TEXHOJIOTHYECKUX HAarpy30K), a TAaKxkKe
TEXHOJIOTUH CTPOUTEIIHCTBA 3[JaHUS K COOPYKEHHSI.

[Tpu pa3merieHny cBaii B 1mi1aHe HEOOXOANMO CTPEMHUTBHCS K MUHHMAIIBHOMY YHCITYy UX B CBallHBIX
KycTax (Tpymnmax) Wid K MaKCHMaJbHO BO3MOKHOMY IIIAry CBail B JIEHTax, OOMBAsCh HAHOOIBIIETO
WCIIONIB30BaHMA NPUHATOH B TPOEKTe Hecymied crmocoOHocTn cBaid. He cnexyer nomyckarts
HEJIOWCIIONIb30BAaHNE HECyIIeH crnocoOHocTH cBail Oonee 15 %, meperpysky cBail OT NMOCTOSHHBIX H
JUINTENBHBIX Harpy3ok Oosee 4eM Ha 5 %, a OT KpaTKOBPEMEHHBIX Harpy3ok — Ha 20%.

8.8 CompspkeHre CBafHOTO POCTBEpPKA CO CBasMH JOITyCKAeTCsS IpeaycMaTpuBaTh Kak CBOOOIHO
OTIMPAIOIIUMCS, TaK U )KECTKHM.

CBoOoHOE ONHMpaHWE pOCTBEpKa Ha CBaM JOJDKHO YUYUTHIBATBCS B pacyeraX YCJIOBHO Kak
IApHUPHOEC COIPSAKCHUEC U IIPU MOHOJIMTHBIX POCTBEPKAX HOJDKHO BLIIIOJHATHCA ITYTEM 3aACTIKU
TOJIOBBI CBa B POCTBEPK Ha riyouny 5—10 cm.

JKectkoe conpsipkeHre CBaiHOrO POCTBEPKA CO CBAsSIMH CIIE/IyET MPEyCMaTpUBaTh B cIydae, Korja:

a) CTBOJIBI CBall pacroyararoTcs B cIa0bIX IPyHTax (PBIXJIBIX MECKaX, MIMHUCTBIX ITPYHTaX TeKy4en
KOHCUCTEHIINH, WIaX, Top(ax u T.11.);

0) B MecTe CONpsDKeHMSI COKMMAIOIIasi Harpyska, IepelaBaecMas Ha CBaro, NMPHUIOKEHAa K Hed ¢
9KCIIEHTPUCHUTETOM, BBIXOSIIMM 32 IPEJETIBI €€ s/Ipa CEUEHHS;

B) Ha CBAlO JEHCTBYIOT T'OPH3OHTAJbHBIE HATrPy3KH, 3HAUCHMS MEPEMEIICHHH OT KOTOPBIX IPH
CBOOOZHOM ONMMPAaHUM OKa3bIBAIOTCA OOjee MPEACNbHBIX JUIS TNPOCKTHPYEMOTO 3[aHHsi WIH
COOPYXKEHHS;

r) B pyHIaMEHTE NMEIOTCSl HAKJIOHHBIC HITH COCTaBHbIC BEPTUKAIbHBIE CBAM;

1) cBau pabOTarOT Ha BBIAEPTUBAIOIINE HATPY3KU.

8.9 Xectkoe compsbkeHHE KeJIe300€TOHHBIX CBail ¢ MOHOJIMTHBIM JKeNe300€TOHHBIM POCTBEPKOM
CllelyeT MpeAyCMaTpUBaTh C 3aJEJKOH TOJIOBHI CBaW B POCTBEPK Ha IIyOMHY, COOTBETCTBYIOIIYIO
JUIMHE aHKEPOBKH apMaTypbl, WIM C 33/IeIKO B POCTBEPK BBHITYCKOB apMaTypbl Ha JUIMHY HX
aHKepoBKH B cooTBeTcTBUM ¢ TpeboBanusamu CHull 52-01. B mnocienHem ciaydae B ToJioBe
NPEABapUTENbHO HANPSDKEHHBIX CBall JOJDKEH OBITh NPEAyCMOTPEH HEHaNpsracMblii apMaTypHbIA
KapKac, NCTIOJIb3yeMbIi B JaJbHEHIIIEM B Ka4eCTBE aHKEPHOH apMaTyphl.

Jlomyckaercsi TakkKe KECTKOE CONPSDKEHHE C TIOMOINBI0 CBAPKH 3aKJIAJHBIX CTaJbHBIX 3JEMEHTOB
TIPH yCIOBUH oOecriedeHus TpeOyeMoil TPOIHOCTH.

[Tpumevanus

1 AHKepoBKa pOCTBepKa W CBail, pabOTAIONIMX Ha BBIICPrHBAfOIIHe Harpy3ku (cM. 8.8, 0), momKHA
MpeAyCMaTpUBATbCA C 3alelIKOM apMaTypsl CBail B POCTBEpK Ha TIIyOWHY, ONpeneNseMyl0 pacyeToM Ha
BBIJICpTUBaHHE.



2 Ilpu ycuJeHHH OCHOBaHHMI CYIIECTBYIOIIMX ()YHIAMEHTOB C IIOMOIIbI0 OypPOMHBEKIIMOHHBIX CBail JUIMHA
3a7eIK cBail B (JyHIAMEHT JODKHA MPUHMUMATHCS MO PAacdeTy WM Ha3HAYaThCsl KOHCTPYKTUBHO PaBHOW IATH
JMaMeTpaM CBau; IPU HEBO3MOXKHOCTU BBINOJHEHUS 3TOrO YCIOBUS ClIEAyeT IpeLyCMaTpuBaTh CO3LaHHE
YIIUPEHUs CTBOJIA CBaU B MECTE €€ IIPUMBIKaHUS K POCTBEPKY.

8.10 JKectkoe coemwHeHHWE CBaii CO COOPHBIM POCTBEPKOM MHOJDKHO OO0ECIIEYMBATHCS
KOJIOKOJIOOOPa3HBIMU OTOJIOBKaMu. [Ipu cOOpHOM pocTBepKe IOIyCKAeTCs TAKKe 3aMOHOJIMYMBAHUE
CBail B CIIELIMATILHO IIPEYCMOTPEHHBIE B POCTBEPKE OTBEPCTHSL.

IMpumedanne — Ilpu HeOoMPIIMX BAaBNIMBaromuX Harpyskax (1o 400 kH) momyckaercst cBoboaHOE onupaHue
POCTBEpKa Ha BHIPOBHEHHYIO LIEMEHTHBIM PacTBOPOM ITOBEPXHOCTH I'OJIOBBI CBaU.

8.11 CBam B KycTe BHELEHTPEHHO HArpyXeHHOro (yHAaMeHTa CIeAyeT pa3MellaTh TaKHUM
0o0pa3oM, 4YTOOBI PAaBHOJCWCTBYIOIAs IIOCTOSHHBIX HArpy30K, JEHCTBYIOIIMX Ha (YHIAMEHT,
MPOXOIMiIa BO3MOXKHO OJIMKE K LIEHTPY TSHXKECTH IUIaHA CBai.

8.12 JIyis BOCIpHATHSI BEPTUKAIBHBIX HATPY30K U MOMEHTOB, a TaK)Ke TOPH30HTAIBHBIX HArPYy30K (B
3aBUCHMOCTH OT WX 3HAUEHHMs W HAalpaBJIeHWs) JOIMYCKAeTCsl NpeaycMaTpHBaTh BEpPTHKAIbHBIC,
HaKJIOHHBIE 1 KO3JIOBBIE CBaU.

HaxtoH cBaii He 10JDKEH NPEBBIIATh 3HAYEHUH, yKa3aHHBIX B Tadmmme 8.1.

Tabmuma 8.1
Csau Juametp, M Hakinon
3a0uBHEIE <1,0 1:1
BypoBsie u cBan-060109KH 1,0—1,2 4:1
1,6 5:1
2,0 6:1
3,0 7:1

8.13 PaccTosiHre MEXIy OCSIMHU 3a0MBHBIX U BIABIMBACMbBIX BUCSYHMX CBall TOKHO OBITH HE MEHEE
3d (rme d — auameTp KpyIJIOro WM CTOPOHA KBAJAPaTHOTO, MM OOJIBIIAS CTOPOHA MPSIMOYTOIBEHOTO
MOTIEPEYHOr0 CEUEHHs CTBOJIA CBaM), a CBali-CTOeK — He Menee 1,5 d.

PaccrosiHne B cBeTy MeXay CTBOJaMH OYpOBBIX, HAOMBHBIX W OypO3aBUHYMBAEMBIX CBall M CBaii-
000J1049eK, a TaKKe CKBXMHAMH CBai-CTOJIOOB JOJDKHO OBITH HEe MeHee 1,0 M, a pacCTOsIHHE MEXIy
OYpOMHBEKIIMOHHBIMH CBasMH B OCSX — HE MEHee TpeX TUaMETPOB HX IIONEPEYHOTO CCUCHUS,
paccTOSsIHAE B CBETY MEXIY YITUPEHUSIMH IIPU YCTPONUCTBE UX B TBEPIBIX U MOYTBEPABIX TIIHHUCTHIX
rpyHTax — 0,5 M, B Ipyrux aucnepcHbix rpyHTax — 1,0 m.

PaccTosiHre Mexmy HAKIOHHBIMH M MEXIY HAKJIOHHBIMH M BEPTHKAIBHBIMH CBasMH B YPOBHE
MIOJTOIIIBBI POCTBEPKA CIEAyeT MPUHUMATh UCXOMS U3 KOHCTPYKTHBHBIX 0COOCHHOCTEH (PyHIaMEHTOB U
obecrieueHHs NX HA/ICKHOCTH 3ariyOJIeHHs B TPYHT, apMUPOBAHUS 1 OCTOHHPOBAHHUS POCTBEPKA.

8.14 Tlpu npumMeHeHun OypO3aBHHYMBAEMBIX CBall PACCTOSIHUE OT OCEW CBaii IO HAPYKHBIX TpaHei
CTPOUTEJIBHBIX KOHCTPYKIMIA OJIM3KO PaCIOI0KEHHBIX 3AaHUI U COOPYKEHHH JJOIDKHO ObITh HE MEHee
0,5d + 20 cm (roe d — auamerp cBaw).

8.15 BpIOOp MHBI CBail JODKEH IPOU3BOJUTHCS B 3aBHCUMOCTH OT TPYHTOBBIX YCJIOBHH
CTPOMTENBHON MJIOIMIAKH, YPOBHS PACHOJIOXEHUS MOJOLIBBI POCTBEpKA C YYETOM BO3MOXKHOCTEH
HUMCIOIIETOCS O0O0PYAOBaHUS JUIS YCTPOMCTBA CBaHBIX (yHmAaMeHTOB. HrkHuiI KOHel cBai, Kak
MPaBUJIO, CIIEyeT 3ariIyOisTh B MPOYHBIE TPYHTHI, TIpope3ast Oojee cradble HAIIACTOBAHHS TPYHTOB,
MpH 3TOM 3ariTyOJcHHWE 3a0WBHBIX CBall B TPYHTHI, NMPUHATHIC 32 OCHOBaHHE, JODKHO OBITH: B
KPYITHOOOJIOMOYHBIE, TPaBENHCThIC, KPYITHBIC IIECYaHBIC W TJIMHUCTHIC TPYHTHI C II0Ka3aTelieM
texydectH |, < 0,1 — ne menee 0,5 M, a B mpoune qucriepcHbIe TPyHTE — He MeHee 1,0 M.

8.16 I'myOuHy 3a0)KeHHsI MOJIOIIBBI CBAHHOTO POCTBEpKA ClieAyeT Ha3HA4aTh B 3aBHCHMOCTU OT
KOHCTPYKTUBHBIX pEIICHWH TOJ3€MHOH YacTH 3IaHWsA WIH COOPYXCHHs (Hamu4uus [OJBaa,
TEXHUYECKOTO ITOMMONBS) M MPOEKTa IUIAHUPOBKHA TEPPUTOPHUU (CPE3KOW HITH IOJCHINKOM), a Tarke
BBICOTHI POCTBEPKA, OTPEEIIeMON PACIETOM.

Jns  GpyHIaMEeHTOB MOCTOB TIOJIOLIBY PpOCTBEpKa CJEAyeT paclojiaraTb BBIIIC WM HIDKE
MOBEPXHOCTH aKBAaTOPHH, €€ JIHA WJIM MOBEPXHOCTH T'PYHTA NPH YCIOBHM OOECIICUEHMs PacueTHOU
HecyIel CIIOCOOHOCTH M JIONTOBEYHOCTH (PYH/IaMEHTOB HCXO/Is1 M3 MECTHBIX KJIMMaTUYEeCKUX YCIIOBHH,
0CcOoOCHHOCTEH KOHCTPYKIMHU (PyHIIAaMEHTOB, oOecredeHusi TpeOOBaHWH CyMOXOJCTBA M JIECOCILIABa,
HaJIS)KHOCTH TOJISKAIIUX OCYILIECTBICHHIO Mep 10 3 (heKTHBHOM 3aIuTe cBaidl OT HEOIAronpUsITHOTO
BO3JCHCTBUS 3HAKONEPEMEHHBIX TEMIEPAaTyp CpEndbl, JEJOXOAa, HCTUPAIOLEr0 BO3JAEUCTBUSL
MEPEMEIIAONINXCS TOHHBIX OTIIOKEHUH U IPYTUX (pakTOpoB.




IIpu cTpouTenscTBE Ha MYYMHHCTBIX TIpPyHTaX HEOOXOAMMO HpeaycMaTpHBaTh  MeEpHI,
MPEJOTBPALIAIOIIME WIM YMEHbIIAIOMME BIMSHUE CHJI MOPO3HOTO Iy4EeHHS TIpyHTa Ha CBalHBIN
POCTBEpK.

8.17 B paiionax co cpenHel TeMieparypoi Bo3ayxa Haubosee X0JI0JHOH MATHIHEBKN HIKE MUHYC
40 °C mis QyHDaMEHTOB MOCTOB B 30HE BO3JCHCTBHUS 3HAKONEPEMEHHBIX TEMIIEpaTyp ClexyeT
MPUMEHATH CBAaWl M CBAaW-CTOJIOBI CIIOIIHOTO CEYEHHS C 3aIUTHBIM CII0eM OeTOHa (0 MOBEPXHOCTH
paboueit apmarypel) He MeHee 5 cM. B paifoHax ¢ Temmeparypodl Bo3myxa Beime MuHyc 40 °C
JIOITYCKAaeTCs] BHE aKBATOPHH MCIIOIb30BATh CBaM CIUIOIIHOTO CEYEHUSI, IOJIbIE CBaH M CBAa-000JI0UKH C
3alIUTHBIM CJIOEM OCTOHA HE MEHee 3 CM NpPH YCIOBHM OCYIIECTBIECHHUS MEp IO MPEAOTBPAILICHUIO
00pa3oBaHUs B HUX TPEUIWH. B 30He MmepeMeHHOTO ypOBHS IOCTOSIHHBIX BOJOTOKOB HE CIEIYyeT, KakK
MIPaBUJIO, MPIMEHATH OypOHAOWBHEIE CBAH U 3aIIOJHEHHBIE OETOHOM CBan-000JIOUKH.

Jlns 6ypoHaOMBHBIX CcBall ()yHIAMEHTOB MOCTOB 3allUTHBIA CJIOH OeTOHA JOJIKEH OBITh HE MCHEe
10 cm.

B 30He BO3AEHCTBHS MOJOXKHUTEIBHBIX TeMmepaTyp (He MeHee yeM Ha 0,5 M HUXe ypoBHS
CE30HHOTO ITPOMEpP3aHusl TPYHTa WIN HOAOLIBHI JIEASHOTO IIOKPOBA) MOKHO HPUMEHSTH CBaM JIIOOBIX
BUJIOB 0€3 OrpaHHYCHUH M0 YCIOBHIO MOPO30CTOMKOCTH OETOHA.

8.18 Ilpm pa3paboTke NMpOEKTa CBaWHBIX (YHIAMEHTOB HEOOXOJMMO YYHTHIBATH BO3MOKHOCTBH
nogbemMa (BBIOpA) IOBEPXHOCTH TPYHTa NpH 3a0MBKE CBal, KOTOPBIH, KaK MPaBHIO, MOXKET
MPOHCXOIUTH B CITydasix, KOTAa:

a) IUIONIagKa CTPOMTENbCTBA CJIOXKEHa TIJMHUCTBIMH TPYHTaMH  MATKOIUIACTUYHOH H
TEKy4eIUTACTUYHOW KOHCHCTEHIIH MM BOJIOHACHIIICHHBIMH MBUIEBATHIMU M METIKUMU TTECKaMU;

0) morpy>keHue CBail MPOU3BOANUTCS CO THA KOTJIOBAHA;

B) KOHCTPYKLMS CBallHOTO (hyH/JaMEHTa MPHHATA B BUJIE CBAWHOTO MOJIS WIN CBAHBIX KYCTOB IPH
PacCTOSIHUN MEXKAY UX KpalfHUMM CBasMH MeHee 9 M.

Cpennee 3HaUeHHE MOABEMA TOBEPXHOCTH TPYHTA N, M, ClleIyeT OmpenensiTh mo hopmyie

h = kVy/A,, (8.1)

rae K — koaddunpent, npuHuMaeMbIil paBHbIM 0,6 TPU CTETICHH BIAXXHOCTH rpyHTa Goiee 0,9;

V, — 00beM BCex CBaif, OTPYKaeMbIX B TPYHT, M;

A, — TI0IAb TOTPYYKEHHs CBail WM ILTOMIAlb JHA KOTIOBAHA, M.

8.19 ApmmpoBaHue OypOHAOWBHBIX, OYpOCEKYIIMXCS W OypOWHBEKIIMOHHBIX CBall CIEHyeT
BBITIOJHATH OOBEMHBIMU KapKacaMH, VISl CO3IaHUsI )KECTKOCTH KOTOPBIX MX TPOIOJIEHBIE apMaTypHbIE
CTEP)KHH JOJDKHBI OBITh COCIUMHEHBI HE TOJIBKO XOMYTaMH, HO M TpyOdYaTbIMH KOJIBIAMH,
YCTAQHOBJICHHBIMH Ha CBapKe MO JUIMHE Kapkaca Ha PAacCTOSHUM HE PEXe 4YeM dYepe3 IATh €ro
quaMeTpoB. B menmsix oOecriedeHHs 3alIMTHOTO Cllos OeTOHAa MeXIy TPYHTOM W apMaTypHBIMH
CTEP)KHSIMU KapKaca IMOCJECIHUN JIOJDKEH OBITh OCHAILlEH (PMKCATOpaMH, a TaKKe KPecTOOOpa3HbIMU
aHKepaMH, YCTaHOBJICHHBIMU B HIDKHEM KOHIIE KapKaca Ul UCKJIFOYEHHS BO3MOXKHOCTHU €T0 HOoJbeMa
NIPY U3BJIEYeHNH 00CaTHBIX TPYO.

8.20 ApmupoBaHue OypOCEKYIIMXCSl CBall PEKOMEH/IYETCsl, KaK IPaBUIIO, BBHIMOJIHATH Yepe3 OJHY
CBaro, OCTABJISI pacceKaeMble CBal OETOHHBIMHU, HE UMEIOLIMMHU apMaTypBl.

ITpn wmcronp30BaHMM B KadeCTBE OTPaXJICHUS KOTIOBaHA OypOCEKYIIMXCS CBail KOHCTPYKIHS
OrpaXKACHUS BKIIIOYAET BEPXHUE HANPABISIOIIUE CTEHKH, KOTOpPBIE MOJKHBI apMHPOBAThCS, UMETh
tomuuHy 300 MM M BBICOTY, B 3aBUCUMOCTH OT AuameTpa cBau, oT 500 go 750 MM u morpyxarbcs B
JOCTATOYHO MPOYHBII IPYHT.

8.21 BypouHbeKnnoHHBIE CcBaW auameTrpoM 150—160 MM B ciydae WX HCIONB30BaHUS IS
YCHIIEHHsI OCHOBAaHMH CyIIECTBYIOUIMX 3AaHUK mpu Harpyskax no 200 xH momyckaercs apMupoBaTth
OIMHOYHBIMH CTEPKHIMH IIPHU YCIOBUHU MEpeAaydl Ha HUX BCErO MPOIOJIBHOTO YCHIINS, BO3HUKAIOIIETO
OT JCHCTBYIOIICH Ha CBal0 Harpy3kd. [Ipw 3TOM coOmpoTHBICHHE OCTOHA, MCIOJIB3YEMOIr0 B JTaHHOM
Ciy4ae JMIUb JUIS LeJded aHTUKOPPO3UMHOM 3allUThl apMaTypbl U MOBBILICHUS COIPOTUBICHUS CBau
MPOJIOJIBHOMY M3rHu0Yy, HE YYUTHIBAIOT.

8.22 ApmupoBaHHEe OIMHOYHBIMH CTEPXKHIMHU OYPOMHBEKIMOHHBIX CBal, MPOPE3aroIuX IPyHTHI C
MojyneM nedopmannu MeHee 5 MIla, a Takke nNpu HAIMYKMU B CTBOJIE CBaM U3TMOAIOIIEro MOMEHTa He
JIOITyCKaeTCs.

8.23 HwxHHe KOHIBI CBal-CTOEK BCEX THIOB, 3a WCKIIOYCHHEM 3a0WBHBIX, B/IABINBACMBIX W
3aBHHYMBACMBIX, JOJDKHBI 33/I€/IBIBATHCSA B CKAJIbHBIM HEBBIBETPENbIA TPYHT (0€3 cradbIX MPOCIOEK) He
MeHee 9eM Ha 0,5 M 1 ogHOBpeMeHHO He MeHee 4eM Ha 30 1uaMeTpoB UX apMaTypBHI.

8.24 TIpu mpoextupoBanuu KCII ¢yHIaMEHTOB HEOOXOAMMYIO HECYIIYIO CIHOCOOHOCThH CBaii
peKOMEeHyeTcsl 00ecIeunBaTh 3a CYET YBEJIMUEHHMS JITTMHBI CBal, 8 HE UX MOIMEPEYHOr0 CEUCHHS.

8.25 Tlpu koHCTpyKTHBHOM pacuete mnThl poctBepka KCII ¢pyHnnamenra cienyeTr yuuThIBaTh, 4TO
IPU KECTKOM PpOCTBEpKe, 0OecreumBarolieM OJUHAKOBYIO OCaJKy BCEX CBai, IPOUCXOAUT
nepepacipeesieHle Harpy3kd Ha CBad, B pe3yjibTaTe KOTOPOTo Harpys3ka Ha KpaifHHe psiibl CBai,



0COOCHHO YIJIOBBIE CBaW, OyJeT BBILIE CPEAHUX, YTO MOXET BbI3BATh 3HAYMTENILHBIE HM3THOArOIHe
MOMEHTBI Ha KpasiX U B yTIJlaX pOCTBEpKa.

8.26 I'mybuna 3anmoxenust momomBsl poctBepka KCII QyHmameHTa n0DKHa Ha3HAdaTbesl B
3aBUCHMOCTH OT KOHCTPYKTHBHBIX PEIICHUH IMOJ3€MHOW YacTH 3[aHusl WM COOPYXKEHHs (HaIudus
MOJBajla, TEXHUYECKOIO IMOJIOJNbS WIM IOJ3EMHBIX OSTa)kel), TPYHTOBBIX YCIOBHH M IIpOEKTa
IUITAHUPOBKHU TEPPUTOPHH, & TAKXKE BBICOTHI POCTBEPKA, ONPEAEIIAEMOIl pacueToM.

8.27 Crnenyet nmpuHUMaTh Bo BHUMaHuKe, 9To ocanka KCII ¢pynmaMeHTa py BEpTHKATBHBIX CBAasX
HE 3aBHCHUT OT CHCTEMBI CBS3M CBal C POCTBEPKAMH — JKECTKOW WM HIAPHUPHOH, KOTOpas
NPUHUMAETCSl B IIPOEKTE€ I10 KOHCTPYKTHBHBIM COOOpaXXeHUsIM. BO03MOXXHO KOMOWHHMPOBaHHOE
CONPSKEHHE CBail C IJIMTHBIM POCTBEPKOM: B IIGHTPAJIbHOM 4acTH — Oe3 BBITYCKOB apMaTyphl, IO
MEPUMETPY — C BBIITYCKaMHU.

8.28 B cBaiiHbIX (pyHIaMEHTaX W3 CTHIKOBAHHBIX IO JIMHE JIEPEBSIHHBIX CBail CTHIKU OpeBeH WIN
OpycheB IIOJDKHBI BBITIONHSTBCS BIPUTHIK C MEPEKPHITHEM METANIMYECKUMH HAKJIQJKaMH MM
narpyOkamu. CTHIKM B TIAKETHBIX CBasX JIOJDKHBI OBITh PACIIONOXKEHB! BPa30eKKy Ha pacCTOSTHUN OJJMH
OT Jipyroro He MeHee 1,5 M.

8.29 Ilpu KOHCTPYMpPOBAHUM CBaMHBIX (DyHIaMEHTOB HEOOXOJMMO YUYUTHIBATH JIOTOJIHUTEIHHBIC
TpeboBaHus pazaenos 9—14.

9 OCOBEHHOCTHY ITPOEKTUPOBAHUSI CBAHHBIX ®YHIAMEHTOB
B ITPOCAJIOYHBIX I'PYHTAX

9.1 Ilpn MHXEHEPHO-TEOJIOTHYECKHX HW3BICKAHMAX HA CTPOMTEIBHBIX IUIOMIAIKaX, CIIOKEHHBIX
MPOCaJOYHBIMA TPYHTAMH, CJEIyeT OINpPEACNIATh THUI TPYHTOBBIX YCJIOBHH IO MPOCAJOYHOCTH C
YKa3aHWEM YaCTHBIX M MaKCUMaJbHBIX BO3MOXKHBIX 3HAUEHHMH MPOCAJIKU IPYHTOB OT COOCTBEHHOTO
Beca (IIpU MOJCHIIKaX — C yYeTOM Beca MOCHITIKH).

Hapsimy ¢ OypeHuMeM CKBaXMH HEOOXOIMMO IpENyCMaTpuBaTh HPOXOAKY mIypdoB ¢ oTGopom
MOHOJIMTOB IpyHTa. PaccrossHue Mexxay BbIpabOTKaMH JOJKHO OBITH He Oostee 50 M, 4nCIio BBIPAaOOTOK
JUISL OTZIEJIFHOTO 3JIaHMsI MM COOPY)KEHHSI — HE MEHee YeThIpex.

[Tpn u3y4eHnn Ha 3aCTpaMBacMOMl TEPPUTOPUH THIPOTCOIOTHUECKOTO PEKMMa IOA3EMHBIX BOJ H
MPOTHO3UPOBAHNH €T0 HM3MEHEHHS TPH CTPOUTENHCTBE M OKCIUIyaTallid 3[aHUH M COOPYKEHHUH
HEOOXOAMMO TaK)ke IPOTHO3MPOBATH BO3MOXKHOCTH 3aMauMBaHMS T'PYHTOB B pe3yibTaTre NEUCTBHS
pa3UYIHBIX (PaKTOPOB.

OU3MKO-MEXaHUYECKHUE, B TOM 4YHCIE IPOYHOCTHBIE M Je()hOPMALMOHHBIE XapaKTCPHCTHKH
MPOCaJ0YHbIX TPYHTOB, TOJDKHBI ONPEICISTHCS JUI COCTOSHUS ITPUPOIHOMN BIYKHOCTH M MPU MOJHOM
BOJ/IOHACBIIICHUH.

9.2 Ilpu npOEeKTUpOBaHMM CBaWHBIX (YHAAMEHTOB B TPYHTOBBIX ycnoBuax |l tuma mo
MPOCaJ0YHOCTH C BO3MOXHOW MPOCaIKON TPYHTOB OT COOCTBEHHOTO Beca cBblie 30 cM clienyeT, Kak
MPaBUJIO, TIPElyCMaTpUBaTh MEPOINIPHUATHS 10 MEPEBOY I'PYHTOBBIX ycioBuii |l Tuna B | Tum myrem
Cpe3KH TPYHTa WIM YIUIOTHEHMsS IPEABAPUTEIILHBIM 3aMauyMBaHUEM, 3aMauMBaHUEM CO B3PBIBOM,
TPYHTOBBIMH CBasIMH U JIpyTUMU METOJIaMH. Y Ka3aHHbIE CIIOCOOBI JOJDKHBI 00€CTIeunBaTh yCTpaHEHUE
MPOCaJKH IPYHTOBOH TOJIIIM OT €€ COOCTBEHHOTO Beca B Ipefeiiax IUIOMIAaN, 3aHNMaeMOl 34aHUeM
WM COOPY>KeHNEM, M Ha PACCTOSIHUH, PABHOM ITOJIOBUHE IIPOCAI0YHON TOJIIN BOKPYT HETO.

9.3 CgaiiHple (QyHIAMEHTHl Ha TEPPUTOPHAX C INPOCATOYHBIMH TPYHTaMH IIPH BO3MOXKHOCTH
3aMadMBaHUs TPYHTOB CJIEAYET MIPUMEHATH B CIIydasix, KOTJla BO3MOKHA MPOpPE3Ka CBasIMU BCEX CIIOEB
MPOCAJ0YHBIX TPYHTOB, IPOYHOCTHBIE U A€(HOPMALMOHHBIE XaPAKTEPUCTUKH KOTOPBIX CHIDKAIOTCS TIPH
3aMavMBaHUU.

HwkHue KOHIBI CBall JIOJDKHBI OBITh 3ariyOJeHbl, Kak MPaBUIIO, B CKalbHBIC T'PYHTHI, MECKH
TUIOTHBIE ¥ CPEJHEH IUIOTHOCTH, TIIMHUCTBIE TPYHTHI C MOKAa3aTeJeM TeKY4YeCTH B BOJIOHACHIILICHHOM
COCTOSTHHU:

I < 0,6 1051 Bcex BUIIOB CBaid B TPYHTOBBIX YCJIOBUSIX | THNa;

IL < 0,4 nns 3a0uBHBIX cBail U || < 0,2 nns OypoHaOMBHBIX CBail MpU Sgq < Sy B TPYHTOBBIX
ycnoBusix |l tuna;

IL < 0,2 nns 3a0uBHBIX cBaid U || < 0 st OypoHaOMBHBIX CBall TIPH Sgiq < S, B TPYHTOBBIX yCIOBHSIX
Il tuma (rme Sgq — mpocagka OT COOCTBEHHOTO Beca TPyHTa C y4YETOM HOACHIITKM WM JAPYToi
MPUTPY3KHU €T0 TIOBEPXHOCTH).

3arnmyOnenne cBail B yKa3aHHBIC TPYHTHI JIOJDKHO HAa3HA4YaThCsl 10 pacuery IyTeM HpPOBEPKH
YCIIOBHSI, 9TO OCaJKa CBaHW HE MPEBBICUT MPEACIBHYIO OCAIKY Sy, M YCIOBHS obOecredeHus TpedyemMoit
Hecymeld cmocoOHocTH cBau. [Ipym 3TOM NPWHUMAIOT HAWOOJbIIEe W3 IIONyYEHHBIX 3HAYCHUH
3aryOJeHAs CBaM.



[Ipumeuanus

1 Ecnm mpope3ka yKa3aHHBIX TPYHTOB B KOHKPETHBIX CIIy4asX 3KOHOMHYECCKH HeIeliecooOpa3Ha, TO B
TPYHTOBBIX YCJIOBHAX | THma Mo MPOCajOYHOCTH Ui 3MaHUH U coopyxeHuid |l ypoBHS OTBETCTBEHHOCTH
JIOITYyCKAeTCsl YCTPOMCTBO CBaid (KpoMe CBaii-000JI0ueK) ¢ 3ariayOJicHHEM HIDKHUX KOHIIOB HE MEHee ueM Ha 1 M B
CJIOH TpyHTa C OTHOCUTEJIBHOHM mpocanouHocThio & < 0,02 (npu nanenuu He MeHee 300 xlla u He meHee
JIaBJICHHS, COOTBETCTBYIOLIETO NABJICHUIO OT COOCTBEHHOTO Beca IPyHTa M HArpy3KH Ha €ro MOBEPXHOCTH) IpU
YCIIOBHH, YTO B 3TOM Cllydae 00eCIICUHMBAETCS HECyIlasi ClIocOOHOCTH CBaif, a CyMMapHbIe 3HAUE€HHsI BO3MOXKHBIX
MPOCaZOK W OCAJOK OCHOBAaHHMSA HE TPEBHINAIOT MPEACTbHBIX 3HAUYCHWH U 3aHUS W COOPYKEHHS MpU
HEpaBHOMEPHOM 3aMayMBaHUM TPYHTOB. [Ipm 3TOM moibKHA OBITH oOecriedeHa Hecylnas CIIOCOOHOCTh CBall U
CBAfHBIX ()YHJIaMECHTOB, a BO3MOXKHBIE HEJOMYCTHMBIC OCAJKH U MPOCAJKH IPYHTOB JOJDKHBI OBITh UCKITFOYCHBI
MPUMECHCHHEM JIOTIOTHUTEIEHBIX MEPOITPHSTHIA.

2 CBau-KOJOHHBI OJHOATAXHBIX 37aHuil |l ypoBHS OTBETCTBEHHOCTH B TPYHTOBBIX ycCioOBUsX | Tuma
JIOMTyCKaeTCs OMUpaTh HIDKHMMH KOHIIAMH Ha TPYHTHI ¢ & > 0,02, ecim Hecymas crmocoOHOCTh CBait
MOJTBEPIKIACHA UCTIBITAHUSIMH.

9.4 B cimydae eciu Mo pe3yiabTaTaM HMH)KEHEPHBIX M3bICKAHWH YCTAHOBJIEHO, YTO IOTPY’KEHHE
3a0MBHBIX CBalf B INPOCAJOYHBIE TPYHTHI 3aTPYAHEHO, B IPOEKTE IOJDKHO OBITH MPELYCMOTPEHO
YCTPOMCTBO JINAEPHBIX CKBAXHH, TUAMETP KOTOPBIX B TPYHTOBBIX yclIoBHsX | THIa cienyer Ha3HAa4YaTh
MeHee nuamerpa ceueHHs cBad (10 50 MM), a B TpyHTOBBIX ycioBusX |l Tuma — paBHBIM eMy WiIn
MeHee (1o 50 mm). B mocnmemnHem ciiydae TIyOWHA JIMICPHBIX CKBOKWH HE JOJDKHA IPEBBIIIATH
TOJIIUHY MIPOCATOYHOTO OT 3aMayMBaHUs CJIOSI TPYHTA.

9.5 Pacuer Hecymeil criocoOHOCTH CBaif, NPUMEHSEMBIX B TPYHTOBBIX ycioBusX | Tuma, ciemyer
MIPOM3BOJINTHh B COOTBETCTBHHU C yKa3aHUSIMH Iojpasziena 7.2 u npuioxeHus [| ¢ yderom Toro, 4ro
COIPOTHBIICHHS TPYHTOB 10l HIKHIUMH KOHIIaMU R 1 Ha 60koBoit moBepxHocTH fi cBau (Tabmuum! 7.1,
7.2 1 7.7), koapdunueHT npomnoprroHansHOcTH K (cM. mpunoxxenue /1), Mmoayis nedopmanuu E, yron
BHYTPEHHETO TPEHHS () ¥ YACIBHOE CIETIICHUE ¢ IOIDKHBI OTIPEIeNAThCS:

a) TpH TIOJHOM BOJOHACBHIIIEHMHM TPYHTA, €CIM BO3MOXKHO 3aMadyMBaHHWE TPYHTA, NPH 3TOM
pacdeTHble TaOJIWYHBIE XapAaKTEPUCTUKH CIENyeT MPHHUMATh IPH IOKa3arelle TEKydecTH,
orpenesieMoM 1o hopMmyie

1 = 29w s ©.1)
W —W,
rie e — K03((UIUEHT ITOPUCTOCTH IPYHTA IIPHUPOHOTO CIIOKEHUS;

Yw — YIEIBHBIA BEC BOIBL; Yy 10 KH/M3;

Ys — yJIe/TbHbIH Bec TBepabIX uacTiil, KH/M;

W,, W — BIQKHOCTH IPyHTa Ha TPaHUIIEC PACKaThIBAHUS U HA TPAHULE TEKYUIECTH, JOJIH €ANHHIIBI;

[Ipu 3navennn || < 0,4, momydenHoMm mpu pacuere mo Qopmyne (9.1), I, crexyer mpurMMaTH
paBubM 0,4;

0) mpu BIQXXHOCTH W U MOKa3arelsie TeKy4ecTd || rpyHTa B MPUPOIHOM COCTOSTHHHU (Korma W < W,
IIPUHUMACTCA Wp), €CJIM 3aMa4YUBaHUE T'PYHTa HEBO3MOXKHO.

9.6 Hecymast ciocoOHOCTH CBaii B BHIIITAMIIOBAHHOM JIOXKE, IPUMEHSIEMBIX B TPYHTOBBIX YCIOBHUIX
| Tuna, noyrkHa Ha3Ha4yaThCs B COOTBETCTBUM C TpeOoBaHMsAMH 7.2.4 Kak ajsi 3a0MBHBIX CBall C
HaKJIOHHBIMH TPaHsSMH PU COOITIOZICHUH JOTIOJHUTENILHBIX TPeOOBAaHUMN, N3JI0KEHHBIX B 9.5.

9.7 Hecymiyto crnocoOHOCTh cBail, IPUMEHSIEMBIX B TPYHTOBBIX YCJIOBHAX | THMa, 1Mo pe3yiabraTaM
MX CTaTHYECKUX HWCIBITAaHWH, MPOBEJCHHBIX C JIOKAIbHBIM 3aMauydBaHWEM TIPyHTa B Mpejenax Bcel
qunabl cBau corsiacHo ['OCT 5686, cnemyer onpenensTs B COOTBETCTBUH ¢ TPEOOBAHUSIMU TTO/Ipa3/iesia
7.3.

B rpyHTOBBIX ycnoBusAx | THIA pU HAMYNH OTIBITA CTPOUTENILCTBA HA 3aCTPANBAEMON TEPPUTOPUH
W pe3ynbTaTOB paHEE BBIMOJHEHHBIX CTATHYECKMX WCIBITAHWHA CBail B aHAJOTWYHBIX YCIIOBHSX
HCIIBITAHUS CBal JOIIYCKA€TCA HE MMPOU3BOAMNTh.

He nomyckaercst ompenensats HECYIIYIO CIIOCOOHOCTh CBall M CBaii-000J0YEK, YCTPAaHBAaCMBIX B
MPOCaJ0YHbIX TPYHTaX, 10 AaHHBIM PE3yJbTAaTOB MX JUHAMHYECKHUX HCIIBITAHUM, a TaKKe ONpPEesITh
pacyeTHble CONPOTHBICHUS IPOCAIOYHBIX TPYHTOB TOJ HIWKHUM KOHIOM R M Ha OOKOBOH
MOBEPXHOCTH CBad f; MO JaHHBIM PE3yJbTATOB MOJICBBIX HCMBITAHUHA 3THX TPYHTOB IMHAMHYCCKUM
30HaMpoBaHueM. CTaTH4ecKoe 30HANPOBAHUE JOIYCKAeTCs MPUMEHSATh HIDKE TPAHMIBI TIPOCAIOYHON
TOJIIM TIPH BBIOOpE CIJIOEB TPYHTA Ul ONMUPAHMS CBal M NPH OIpPEAETICHUH OTPHUIATENbHON CHIIBI
TPEHHs IPOCATOYHBIX TPYHTOB Ha OOKOBOM MOBEPXHOCTH CBaM B COOTBETCTBHH ¢ 9.10.

9.8 B rpyHTOBBIX ycioBHAX | THma moMmMo cBal, yKa3aHHBIX B paszziene 0, CIeAyeT Takke
MIPUMEHATh HAOUBHBIE OCTOHHBIC U KEJIe300€TOHHBIE CBat, YCTpauBaeMbIe B TPOOYPEHHBIX CKBAKMHAX
¢ 3a00eM, YIUIOTHCHHBIM BTpaMOOBbIBaHWEM IeOHS Ha riyomHy He Menee 3d (rme d — muamerp
CKBQ)XWHBI), HJIM YCTPOUCTBOM 3a0MBHOM MSATHl KOHMYECKOH (DOPMBI.



B rpyHTOBBIX YycnoBusx |l Tuma pexkoMmeHmyercss NMPUMEHSATb CBaM C aAHTU(QPUKIMOHHBIMH
000J109KaMH, BBIIIOJTHEHHBIMU HAa YaCTH CTBOJIA, HAXOAIMIEHCA B IIpeieliax [POCceatoIeil Tomu.

9.9 Csau no Hecymiel criocCOOHOCTH I'PYHTOB OCHOBAaHHUS B TPYHTOBBIX ycioBusx || Tuma cnemyer
PacCUUTHIBATh C YYETOM CHJI OTPULATENBHOIO TPEHUS UCXOMS U3 YCIOBUS

N Si—ycp

hs
Yk

rne N — pacuerHas Harpy3ka, KH, Ha oHY cBaio;

Fq — Hecymmas cnocoOHOCTh cBau, KH, onpenensemast B cOOTBETCTBUU € 9.11;

Yk — KO3 GUIHMEHT HaJe)KHOCTH, IpUHUMAaeMBblid o 7.1.11;

Y¢ — KOX(pQUIHEHT ycnoBUH pabOTHI CBaW, 3HAYCHHE KOTOPOTO MPUHUMAIOT B 3aBUCHMOCTH OT
BO3MOJKHOTO 3HAYCHHUS MPOCAJKH TPYHTA Sg: TPU Sq = 5 cM Y. = 0; mpu Sg > 25, v, = 0,8; mis
MIPOMEXYTOUYHBIX 3HAUEHUH Sy Y ONPEIEINIAIOT UHTEPIOISIIIUEH;

P, — oTpunarenpHas cuiia TpeHus, onpeaesnsiemas B COOTBETCTBUH ¢ 9.10.

(9.2)

[Ipumeuanus

1 3nauenue P, ciegyeT oOmpenensATh, Kak IPaBUIIO, IS IOJNHOCTHIO BOJOHACBIIEHHOTO TpyHTa (IpU
BO3MOXXHOM 3aMauHBaHUU TPYHTOB CBEPXY).

2 Ilo mpoYHOCTH MaTepHana CBau JOJDKHBI OBITh pacCUNTaHBI Ha HAarpy3Kky N + P,.

9.10 OrpunarenbHyro cuity TpeHHsS P, B BOJZOHACBHIIIEHHBIX TpyHTaX U P’ B IpyHTax NPUPOAHOU
BIIAXHOCTH, JEHCTBYIOIIYI0O HAa OOKOBOW MOBEPXHOCTH cBaW, KH, MpUHUMAIOT paBHOW HawOOIbIIEMY
NpeneNbHOMY CONPOTUBICHHIO CBaW JUIMHOM Ng IO WCHBITAHUSAM BBIICPTHBAIONICH HArpy3Koi
cormacHo I'OCT 5686 cOOTBETCTBEHHO B BOJOHACHIIIEHHBIX TPYHTaX W TpyHTaX MPHPOJHON
BITQXKHOCTH.

Jlo mpoBeieHNs HCIIBITAHNI Ha BBIICPTUBaHNE 3HaUEHUE P, TOITyCKAeTCsl ONPENEIATh:

a) o popmyne

hs
Pn =UZ|:‘Cihi, (93)
0

rae U — TMepuMeTp, M, y4acTKa CTBOJIA CBau UTHHOH Ng;

hg — pacuerHas rmyOuHa, M, 10 KOTOPOH MPOU3BOAUTCS CYMMHUPOBaHHE CHJI OOKOBOTO TPEHHS
MPOCEAAIOIINX CJIOEB TPYHTAa, NMPHHUMAaeMas paBHOM IiIyOMHE, TJe 3HaYeHHE IPOCaIKd TPyHTa OT
JeiicTBUA cOOCTBEHHOTO Beca, olpezielieHHoe B cooTBeTcTBUH ¢ TpeboBanmsamu CHwull 2.02.01, paBHO
0,05 m;

Tj — pacueTHOe conpoTHBIeHue, Kl1a, onpenensemoe 10 riryouHsl h = 6 M o popmye

Ti = C 0 191 + c1, (9.4)

3nech § — k03¢ dunreHT OOKOBOTO JIaBJIeHHs, TPUHIUMaeMblid paBHbIM 0,7;

G,q — BEPTHKAIBHOE HaNpsDKEHHE OT COOCTBEHHOT'0 BEca BOJOHACKIIIEHHOTO I'pyHTa, Klla;

(1 U ¢; — pacueTHble 3HAYEHHS YyIJIa BHYTPEHHEro TPEHUs, Ipaj., U YIEIbHOIO CILEIUICHUus,
ocpenHEeHHble Mo rinyouHe hg u ompemensembie B cootBerctBuH ¢ ['OCT 12248 mo wmetonmy
KOHCOJIMJUPOBAHHOTO APEHUPOBAHHOIO CPE3a;

hi — rtommmna, M, I-r0 CIIOS MPOCAZOYHOTO TPYHTA, OCENAIOIIETO IPH 3aMavyMBaHUH U
COIPUKACAIOMIErocst ¢ OOKOBOM MOBEPXHOCTHIO CBAU.

ITpu rnyoune 6 M < h < hy 3Ha4YeHHe T; MPUHUMAIOT MOCTOSHHBIM M PAaBHBIM 3HAUCHHUIO T; Ha
riryouHe 6 M;

6) mo pe3ynpTaTaM CTaTUYECKOTO 30HIMPOBAHMS BOJOHACBHIIICHHBIX TPYHTOB M TPYHTOB
TPUPOIHON BIAKHOCTH HA PACUCTHYIO TIyOUHY Ny B COOTBETCTBHH € TIOapasiesioM 7.3.

9.11 Hecymryto criocobHocTh Fy, kH, cBait B rpyHTOBBIX ycnoBusix |l Tuna mo mpocamodnocT,
paboTaloNMX Ha CKMMAIOLIYIO HarPy3Ky, CIEAyeT ONpeAeIaTh:

a) Mo pe3ynbTaTaM CTaTMYECKUX UCIBITAHUH CBall ¢ JOKalIbHBIM 3aMauyMBaHUEM — KaK Pa3HOCTh
MEXIy Hecylmeil CHOCOOHOCTBIO cBaif [IMHOM | Ha BHABIMBAMOIIYI0 HArpy3Ky M HeCyIeH
CIIOCOOHOCTBIO CBail ANMHOI Ny Ha BBIJICPIHBAIOLIYIO HATPY3KY;

0) pacueToM B COOTBETCTBHH C YKa3aHHSMH 9.5 B YCIIOBHSAX HMOJHOTO BOJOHACHIIICHUS TPYHTOB B
npenenax ClOeB rpyHTa HIDKe TTyOHHBI Ny

9.12 TlpoBeaeHne CTaTHUECKUX WCIBITAHUN CBail B rpyHTax |l THma mo mpocagodHOCTH SBISETCS
00513aTENBbHBIM NTPH OTCYTCTBUH (POHIOBBIX MATEPHATIOB 110 TAKHM HCIIBITAHUSIM.

9.13 [ns 0co00 OTBETCTBEHHBIX COOPYXKEHHI W TMpH MaccOBOi 3acTpoiike B paifoHax ¢
HEM3yYCHHBIMH TPYHTOBBIMU YCIIOBHSIMH CIIEAyeT MPOWU3BOIWTH HCIBITAHHS CBail C UIMTETBHBIM
3aMauyMBaHUEM OCHOBaHMs JO TOJIHOTO TPOSIBIEHHs MPOC3TOK IO IporpaMme, pa3pabOTaHHOW AT
KOHKPETHBIX  YCIOBHII C TpPUBICUCHHEM CICIMAIM3HPOBAHHON  HAyYHO-HCCIEA0BATEIBCKON



OpraHu3aIix.

9.14 Ecnu Ha GOKOBOIT MOBEPXHOCTH CBail BO3MOXKHO HOSIBIICHHE OTPUIATENLHBIX CHUJI TPEHHUS, TO
0Ca/IKy CBaifHOTO (pyHIaMEHTa M3 BUCSYMX CBAH CIeAyeT ONpenessiTh Kak JJs YCIOBHOTO (yHIaMeHTa
(mozmpazzen 7.4), KOTOPBIM NPUHUMAIOT OrPaHUYEHHBIM C OOKOB BEPTHKAJIBHBIMU IIIOCKOCTSMH,
OTCTOSIIIIUMH OT HAPY)KHBIX TPpaHeil KpaHUX PAIOB BEPTHKAIBHBIX CBail Ha paccTOSHUU Ny t(Qy mi/4),
rae Ny - paccTosHUe OT HIKHETO KOHIIA CBaH 10 TIyOUHBI Ng; ¢ mt — TO e, uTo u B popmyre (7.34),
ompesieNsieMoe B Ipejiesax clIoeB Ha DTyOuHy .

[Tpu nozacyere Harpy30K K COOCTBEHHOMY BeCy YCIOBHOTO (DyHAaMEHTa JOJDKHBI OBITH J10OaBIICHBI
OTpHIATeNbHbIE CHJIBI TPEHUs, ompeneneHHsle 1o ¢opmyne (9.3) mpu mepuMerpe u, M, paBHOM
MepUMETPY POCTBEpPKA B IIPEAETAX €ro BEICOTHI M IEPUMETPY KycTa IT0 Hapy KHBIM I'PaHIM CBai.

9.15 OnpezerneHre HEPaBHOMEPHOCTH OCA/IOK CBAHBIX (PyHIAMEHTOB B POCAT0YHBIX TPYHTAX IS
pacdera KOHCTPYKIMH 3[aHUH M COOPYXECHHUH IOJKHO IPOM3BOAUTHCSA C YUETOM IPOTHO3UPYEMBIX
W3MEHEHHH THIPOTEONIOTHYECKUX YCIOBMH IUIOMIaAW 3acTPOMKM W BO3MOXHBIX HamOolee
HEOJarompusATHBIX BHJAa U  PACIONOKEHMS HMCTOYHHKA 3aMadyMBaHUS [0 OTHOLICHHIO K
paccunThiBaeMoMY (YHAAMEHTY HITH COOPYKEHUIO B IIETIOM.

9.16 IlpuMeHeHHMe CBaWHBIX (YHIAMEHTOB HE HCKIIOYACT HEOOXOAMMOCTH  BBIMTOJHEHHS
BOJIO3AIIUTHBIX MeporpusiTiid. [Ipu 5ToM B rpyHTOBBIX ycnoBusx || Tnna mo mpocagodHOCTH TOTKHA
OBITH TaK)Ke MPEAyCMOTpEHa pa3pe3Ka 3/JaHni 0CaJ0YHBIME [IBAMH Ha OJIOKH IPOCTOI KOH(UTypauuu.
B mpou3BOACTBEHHBIX 3JaHMAX MPOMBIIUICHHBIX IMPEANPHATHH, 000pyIOBaHHBIX KpaHaMH, KpoMe
TOTO, JIOJDKHBI OBITH  NPEIYCMOTPEHBI ~KOHCTPYKTHBHBIE MEpOIPHUATHS, OOecIeuynBaromue
BO3MO)KHOCTh PUXTOBKH ITOJKPAHOBBIX IMyTeH Ha YABOCHHOE 3HAUEHHE PACUCTHOW OCAIKH CBAWHBIX
(yHZaMEHTOB, HO HE MEHEE ITOJIOBUHBI TPOCAIKH I'PYHTA OT COOCTBEHHOTO Beca.

9.17 IIpu mpocankax rpyHTa OT COOCTBEHHOTO Beca bonee 30 cM ciIeqyeT YIUTHIBATh BO3MOXKHOCTD
TOPM3OHTANIBHBIX TIEPEMEIICHUI CBaWHBIX (YHAaMEHTOB, IOMANAIOMINX B INPENeNbl KPUBOIMHEHHON
YacTH MPOCATOYHON BOPOHKH.

9.18 B rpynroBeIX ycnoBusx |l tuma mpu ompeneneHuM Harpys3ok, JEMCTBYIOIIMX Ha CBaifHBIHA
(yHAaMEHT, CllelyeT YYUTHIBATh OTPHUUATENBHBIE CHJIBI TPEHHS, KOTOPhIE MOTYT MOSBIATHCS Ha
PacIOJIOKEHHBIX BBIIIE IMOJOIIBEI CBAfHOIO POCTBEpKAa OOKOBBIX IOBEPXHOCTSAX 3ariyOJeHHBIX B
TPYHT YacTel 3[aHusl WK COOPY>KeHUSI.

9.19 Ilpn npuMeHeHNH CBalHBIX (YyHIaMEHTOB IUIAHUPOBOYHBIE MTOJICHINTKKA TPYHTOB Oosee 1 M Ha
TEPPUTOPHUAX, CIOKEHHBIX IPOCAJOYHBIMH TPyHTaMH, JOMYCKAarOTCS TOJBKO IPH CHEHUAIHLHOM
000CHOBaHHHY.

9.20 Ilpn mpoeKTUPOBaHUH CBAWHBIX (PYHIAMEHTOB, YCTPaMBaeMbIX B TPYHTOBBIX ycioBusx |l
THna, Ko3PpPUIHUEHT HAIeKHOCTH 10 HazHaueHHO (7.1.3) He yUUTHIBAIOT.

10 OCOBEHHOCTH ITIPOEKTUPOBAHUS CBAMHBIX
OYHIAMEHTOB B HABYXAIOINUX 'PYHTAX

10.1 Tlpu mnpoOEKTUPOBaHUM CBAiHBIX (YHIAMEHTOB B HAOyXaloOIMX TPyHTaX JOIyCKaeTcs
NpeaycMaTpUBaTh Kak MOJIHYIO NPOPE3KY CBassMU BCEW TONIIM HaOyXaloUMX IPYHTOB (C OMHMpaHUEM
HIDKHMX KOHIIOB Ha HeHaOyxarolue TPYHTHI), TaK M YaCTHYHYIO MPOPe3Ky (C OMHMpaHHEeM HIKHUX
KOHIIOB HETIOCPE/ICTBEHHO B TOJIIIE HA0YXAIOIUX IPYHTOB).

10.2 Ilpu pacuere Hecymied crHOCOOHOCTH cBalf B HaOyXaroUIMX TPyHTaX 3HAYEHHs pacdeTHBIX
CONPOTHBIICHHI HAOYXaIOIIUX TPYHTOB IOJ HIKHHM KOHIOM R M Ha 00KOBO# moBepxHOCTH fi cBam
WM CBan-000JIOYKH PEKOMEHYEeTCsl IPUHUMATh HA OCHOBAaHMH PE3yJIbTaTOB CTATHUECKUX MCIBITAHUH
CBall M CBaif-IITaMIIOB B HAOyXaroONIMX I'PYHTAX C MX 3aMauyMBAHUEM Ha CTPOUTEIHHOW MJIOMAAKE HIH
MPWIETAIOINX K HEll TePPUTOPHAX, NMEIONINX aHAIOTHYHBIE TPYHTHI. [IpH OTCYTCTBHM pe3yIbTaTOB
YKa3aHHBIX CTaTHYECKHUX HCIIBITAHWI PACUETHOE CONMPOTHBIICHHE HAOYXAIOIMX IPYHTOB MO HIKHAM
KOHIIOM R 1 Ha GOKOBO# moBepxHOCTH f; CBall U CBaii-000I0UEK TUAMETPOM MeHee 1 M JOMmycKaeTcs
npuHUMaTh 1mo Tabiuumam 7.1, 7.2 u 7.7 ¢ BBEACHHEM AOMOJIHUTEIHLHOIO KO3 GHUIMEHTa YCIOBUI
pabotel cBam B rpyHTe Y, = 0,5, yIUTHIBAEMOTO HE3aBHCHMO OT IPYTUX KOA(D(UIIMEHTOB YCIIOBHMA
paboThI, MPUBEICHHBIX B Tabmuiax 7.3 u 7.5.

10.3 Tlpu pacuete cBaiiHbIX ()YHIAMEHTOB B HaOyXaroIuX TPyHTaX Mo aedopMmarmsM (moapas3aet
7.4) NOMKEH BBIMOJHATHCS TOMOIHUTENBHBIA pacyeT Mo ONpeeNICHNI0 MoJbeMa CBail IpH Ha0yXaHUH
TpyHTa B COOTBeTCTBHHU ¢ TpeboBanusiMu 10.4-10.6.

10.4 Toawem hgyp, M, 320MBHBIX CBaii, MOrPY>KEHHBIX B MPEIBAPUTEIBHO MPOOYPEHHBIC JTHICPHBIC
CKB)KMHBI, HAOMBHBIX CBalf O€3 yIIHMpeHUs, a Takxke cBaii-000J04eK, HE MPOPE3AI0NINX HA0YXaIOIIyT0
30HY I'PYHTOB, CIIEAYET OIPEACIATH 10 (hopMyIie

o = (Now — Nl )2+ Ny — - C00LC2 0(:01‘” N, (10.1)

W, p



rae hgy — MmoxbeM MOBEPXHOCTH HAOYXAOIIEro IPYHTA, M;

h'swp — TMOJBEM CIIOSI TPYHTA B yPOBHE 3aJ0XKEHUSI HIDKHETO KOHIA CBail (B cilydyae MPOpE3KH
HaOyxarouieit 30Hbl TpyHTa h'syp = 0), M;

Q, ® — xoadduipenTsl, onpenensemsle o Tadmauue 10.1, npu 3Tom () 3aBUCHUT OT moKazarels o,
KOTOPBIH XapakTepu3yeT yMeHbIIeHHe Aedopmaly 1o riryOMHe MaccuBa NPH HaOyXaHWW TPYHTa U
IPUHEMAETCS VIS HAbyXarolux rimH: capmarckux — 0,31 M, apansckux — 0,36 M 1 XBasbIHCKIX
— 042 Mm%

U — TIEPUMETP CBaH, M;

N — pacuerHas Harpy3ka Ha cBaio, KH, ompeneneHnas ¢ Ko3(p(UIMEHTOM HAAEKHOCTH IO
Harpyske y; = 1.

Tabmuma 10.1

['myOunHa morpy>keHus Koadpdumment Q, M TIpY 3HAYCHUSIX O Koaddrmument o,
cBan, M 0,2 0,3 0,4 0,5 0,6 m*/xH
3 0,72 0,62 0,53 0,46 0,40 —
4 0,64 0,53 0,44 0,36 0,31 1,5
5 0,59 0,46 0,36 0,29 0,24 1,1
6 0,53 0,40 0,31 0,24 0,19 0,7
7 0,48 0,35 0,26 0,20 0,15 0,5
8 0,44 0,31 0,22 0,17 0,13 0,4
9 0,40 0,27 0,19 0,14 0,11 0,3
10 0,37 0,24 0,17 0,12 0,09 0,2
11 0,34 0,21 0,15 0,10 0,08 0,2
12 0,31 0,19 0,13 0,09 0,07 0,1

[IpenenbHBle 3HAYEHHS NOABbEMA COOPYKCHHI, a TakKe 3HAUCHHE IOJbeMa HOBEPXHOCTH
HaOyxaromiero rpyHra hg, 1 ogbeMa cliosi TpyHTa B YPOBHE PACIIONOKEHUS HIDKHUX KOHIIOB cBaid gy p
CIIeZyeT OIpeaemsaTh B COOTBeTCTBUH ¢ TpeboBanmsamu CHull 2.02.01.

10.5 TIpm mpopeske cBassMH HaOyXaloOIUX CJIOEB TPyHTa W 3ariyOJieHHH HX B HEHaOyXarollie
TPYHTHI IIOIbEM CBalfHOTO (pyHIaMeHTa OyIeT MPaKTHYECKH HCKIIIOUSH IIPH COOIIOACHNUH YCIIOBUS

F

du

N>F, ——, (10.2)
Tk

rae N — 1o xe, uro u B popmyne (10.1);

Fsw — paBHO/EHCTBYIOIIAsT pPAaCUETHBIX CHII TTOAbeMa, KH, neifcTBylomux Ha OOKOBOI MOBEPXHOCTH
CBaW, oOmpenelsieMas I0 pe3yJibTaTaM HX IIOJIEBBIX HCIBITAHUM B HaOyXaloIUX TIpyHTaxX WIH
orpezessieMasl ¢ MCIOJIb30BaHUEM JaHHBIX TaONuIbl 7.2 ¢ ydeToM Ko3(h¢HIMEeHTa HAJEKHOCTH II0
HarpysKe JUisi cuil HabyxaHust TpyHTa ys = 1,2;

Fqu — Hecymas cnocoObHOCTh ydacTKa cBad, KH, pacroyiokeHHOTO B HeHaOyXaloIieM IpyHTe, Mpu
JIEWCTBUH BBIAEPTHBAIOIINX HATPY30K;

Yk — TO ke, 9T0 U B popmye (7.2).

10.6 ITogeem cBait quamerpom Ooiee 1 M, He mpope3aronMx HaOyXarollue CJIOW TPYHTA, JOIDKECH
OIIpeNIeNATECS KaK Uil (yHIAMEHTa Ha €CTECTBEHHOM OCHOBAHHH B COOTBETCTBUH C TPeOOBaHHSAMHU
CHulI 2.02.01. IIpu 5TOM ITOIBEM CBau ¢ yIIUPEHUEM JOJDKEH OIPEISIATHCS PH ASHCTBHH HATPY3KU
F., paBHOI1

Fu=N+7vy Vg- Fs, (10.3)
rae N, Fgy — T0 %e, aTo u B hopmyne (10.2);
Y)I — pacdeTHOe 3HAUEeHHUE YACIHHOTO Beca TPyHTa, kH/™®,
Vy — 00BeM TrpyHTa, MPEnsSTCTBYIOIIMHA MMOIBEMY CBaw, M, MPUHUMAEMbIH paBHBIM 00BEMY

TPyHTa B Mpeaelax PacIIUpSIONIErocs YCEYEHHOTO KOHyCa BBICOTOM N ¢ HIKHHM (MCHBIIMM)
JIMaMETPOM, PaBHBIM quameTpy yinupenus d, 8 Bepxaum auamerpom d' = h + d (3aecs h — paccrosiaue
OT MPUPOIHON TTOBEPXHOCTH IPYHTA JI0 CEPEIUHBI YITUPEHUS CBaH).

10.7 TIpu npoeKkTHPOBaHUU CBaHHBIX (YH/IAMEHTOB B HAOyXaroUIUX IPYHTaxX MEX.Y ITOBEPXHOCTHIO
TPYHTa U HIDKHEH INIOCKOCTBIO POCTBEPKA JIOJDKEH OBITH MPEAYCMOTPEH 3a30p pa3MepoM, PaBHBIM HIIH
6oJiee MaKCUMAJILHOTO 3HAYEHHS IOABEMa TPYHTA IIPH €T0 HA0YXaHHH.

IMpn Tonmmue ciosi HaOyxarollero rpyHTa MeHee |2 M JOMyCKaeTcsl ycTpauBaTh POCTBEPK,
OTIMPAIOIIMICS HEMOCPEACTBEHHO Ha TPYHT, NpH cobimoneHnn ycnosus (10.2).

11 OCOBEHHOCTHU NIPOEKTUPOBAHUA



CBAMHBIX ®YHJIAMEHTOB HA ITIOJPABATBIBAEMBIX TEPPUTOPHSIX

11.1 Ilpn mpoeKTHpOBaHMHU CBAaWHBIX (DYHIAMEHTOB Ha NOAPaOATHIBAEMBIX TEPPUTOPHUSIX KpoOMe
TpeOOoBaHMI HACTOSIINX HOPM IOJDKHBEI coOironarbest Takoke tpedoBanuss CHull 2.01.09; npu sTom
Hapsily ¢ JaHHBIMHM WHXKCHEPHBIX M3bICKaHWH ISl IPOSKTHPOBAHUS CBAWHBIX (DYHAaMEHTOB JOJIKHBI
TaK)K€ HCIIONIb30BAThCA JIAHHBIE TOPHO-TEOJOTWYECKHX HW3BICKAaHWH W CBEICHHS 00 OXKHIAeMBIX
nedopmanusax 3eMHON TTOBEPXHOCTH.

11.2 B 3amannn Ha MPOEKTUPOBAHME CBAWHBIX (YHIAMEHTOB Ha IMOAPaOaTHIBAEMBIX TEPPUTOPHUIX
JOJDKHBI COIEP)KaThCsl TONMYUYEHHBIE IO pe3ylabTaTaM MapKIIEHIEpCKOro pacueTa JaHHbIE 00
OKHJIaEMBIX MAKCUMAaJbHBIX Ae(OpPMAIUIX 36MHOM MOBEPXHOCTH HA y4YacTKE CTPOUTENHCTBA, B TOM
YHCIe OCEJIaHNE, HAKIIOH, OTHOCHTENIFHBIE TOPU3OHTAIbHBIE Ie(OpPMalUi PACTSDKECHNS WM CXKaTus,
pannyc KpUBH3HBI 3¢MHOI TOBEPXHOCTH, BBICOTA YCTYyIIA.

11.3 Pacuer cBaiiHbIX (DyHIaMEHTOB 3/IaHMH U COOPY)KEHHH, BO3BOJMMBIX Ha MO/IPa0aThIBAEMbIX
TEPPUTOPHUSX, TOIDKEH MPOU3ZBOIUTHCS IO MPEAETBHBIM COCTOSHUSM Ha 0c000€ coYeTaHHe Harpysok,
Ha3HAa4aeMbIX C yUYETOM BO3JICHCTBHH CO CTOPOHBI Je(hOpMHUPYEMOTO MPH 1OIpabOTKE OCHOBAHHSI.

11.4 B 3aBHCHMOCTH OT XapaKkTepa COIpPSDKEHHs TOJIOB CBail ¢ POCTBEPKOM M B3aHMMOAEHUCTBUS
(yHZaMEHTOB ¢ TPYHTOM OCHOBAHHS B IpOIlECCe Pa3BUTHS B HEM TOPHU3OHTAIBHBIX Ae(OpMaIiid oT
NoApabOTKN TEPPUTOPHH PA3INYAIOT CIIETYIONINE CXEMBI CBAHHBIX (h)YHIaMEHTOB!

a) JKECTKHE — TIPH JKECTKOW 3a/IeIKe TOJIOB CBail B POCTBEPK IyTeM 3aaHKEPHBAaHHI B HEM
BBIITYCKOB apMaTyphl CBail MM HENOCPEACTBEHHOH 3aJeJIKH B HEM TOJOBBI CBal B COOTBETCTBHU C
TpeOOBAHUAMHU, N3TI0KEHHBIMH B 8.9;

6) mogaTiaMBBIE — MPU YCIOBHO-LIAPHUPHOM COMPSIKEHHH CBaW C POCTBEPKOM, BBIIIOJIHECHHOM
MyTeM 3a/IeJIKH €€ TOJIOBHI B pOCTBEPK Ha 5—10 cM MIIK CONPsKEHUS Yepe3 LI0B CKOJIBKEHUS.

11.5 Pacuer cBaifHbIX ()yHIaMEHTOB U UX OCHOBaHHI Ha NOAPaOATHIBAEMBIX TEPPUTOPHUSIX NOIDKEH
MIPOU3BOIUTHCS C YIETOM:

a) U3MEHEHHH (PU3NKO-MEXaHUYECKHX CBOWCTB TPYHTOB, BBI3BAHHBIX MOJPaOOTKONW TEPPUTOPHH, B
COOTBETCTBUH C TpeboBanusmMu 11.6;

0) mepepacripesieneHls BEPTHUKAIbHBIX HAarpy30K Ha OTAENbHBIE CBaW, BBI3BAHHOTO HAKJIOHOM,
WCKPHUBIICHHEM U YCTYII00Opa30BaHHEM 3€MHOI1 TOBEPXHOCTH, B COOTBETCTBHH C TpeboBaHmsiMu 11.7;

B) JIOTIONHHUTENBHBIX HAarpy30K B TOPH30HTAJBHOM IIJIOCKOCTH, BBI3BAHHBIX OTHOCHTEIHHBIMU
TOPHU30HTAIBHBIMHI 1e(OpPMAIMIMHI IPYHTOB OCHOBAHUS, B COOTBETCTBHH ¢ TpeboBaHmsMu 11.8.

11.6 Hecymyto cnocoOHOCTh TpyHTa OCHOBaHMsI cBaii Bcex BumoB F¢, xH, paGoTarommx Ha
CKUMAIOLIYIO Harpy3Ky, TP MoApab0TKe TEPPUTOPHH CIELYeT ONPEAEIATh 10 popmyrte

Fer = Yer Fa, (11.1)

TAe Yor — KOIPQUIMEHT yCIOBHH pPaOOTHI, YUUTHIBAIOIMH H3MEHEHHE (DU3MKO-MEXaHNYECKUX
CBOICTB I'PYHTOB M IlepepaclpeelieHue BEPTUKAIBHBIX HArpy30K IPH MOAPaOOTKE TEPPUTOPUH: UL
cBaii-cToek B ()yHOaMEHTaX JIOOBIX 3IaHUI U COOPYXKEHUH Yo = |; 171 BUCSYMX CBail B pyHIaAMEHTaxX
MOJATINBBIX 31aHUH U COOPYXXEHHUH (HarmpuMep, OJHOITAKHBIX KaPKACHBIX C IIAPHUPHBIMH OMOPAMH)
Yor = 0,9; mma Bucsumx cBail B (yHOAMEHTaX >KECTKHUX 3HaHUA W COOPYXXCHHWH (Hampumep,
OeckapKacHbIX MHOTOATKHBIX 3MaHHH C KECTKUMH Y3JIaMH, CHIIOCHBIX KOPITYCOB) Yor =1,1;

Fq — Hecymas ciocobHOCTh cBam, KH, onpeneneHHas pacueToM B COOTBETCTBHUH C MOJPA3EIOM
7.2 unu onpeieNieHHas 10 pe3yIbTaTaM IMOJIEBBIX UCCIe0BaHUN (MCTIBITAHUS CBAll JMHAMUYECKON WIIN
CTaTUYECKOM Harpy3KoH, 30HIUPOBAHNE TPYHTOB) B COOTBETCTBUH C TpeOOBaHUSIMH Moapasena 7.3.

[Mpumeuanne — B cirydae kpyTomamaromux miactoB B popmyde (11.1) cnemyer Takke yIUTHIBATh 3aBUCIIIHN

OT 3HAUCHUS] OTHOCUTENHHOH TOPH3OHTANBHON medopMamuM €,, MM/M, JOIOJIHHUTEIBHBINH KOQQUIHEHT Yo =
1/(1+100¢p).

11.7 JlomomHuTeNnbHBIE BepTHKaJIbHbIE Harpy3kd AN Ha cBau WM CBauM-OOOJIOYKH 3[aHUN U
COOPYEHHH C JKECTKOW KOHCTPYKTHBHOW CXEMOH CIJIe/IyeT ONpPEeIsTh B 3aBUCUMOCTH OT pacyeTHBIX
3HaYEHHH  BEPTHKAJIBHBIX  MEpeMElIeHUH CBal, BBI3BAHHBIX  HAKJIOHOM, HCKPUBIICHHEM,
yCTyNmooOpa3oBaHWEM 3E€MHOM MOBEPXHOCTH, a TaKXe T'OPU3OHTAIBHBIMHU Je(opManusMH TPYHTOB
OCHOBAHHMS TIPH yCIIOBUSIX:

a) cBaiiHble (DyHIAMEHTHI M3 BHUCSYMX CBail MU WX OCHOBaHMS 3aMEHSIOT B COOTBETCTBHM C 7.4.2
YCIIOBHBIM (DyHIAMEHTOM Ha €CTECTBEHHOM OCHOBAaHNH;

0) ocHOBaHHE yCIOBHOTO (yHAaMEHTa MPUHUMAIOT JTUHEHHO-IePOPMUPYEMBIM C TIOCTOSTHHBIMHE 10
JUIMHE 37aHuA (COOpPYXXEHUWS) WM BBIACICHHOTO B HEM OTCEKa MOAysieM paehopMaluu W
K03()(PUIIMEHTOM TOCTENHU TPYHTA.

OnpeﬂeneHI/Ie JONOJIHUTEIIbHBIX BEPTHUKAJIBHBIX HArpy30K MPOU3BOAAT OTHOCUTECIBHO HpO}]OHBHOﬁ
Y TIONIEpEeYHON Ocel 3/1aHus.



11.8 B pacuerax cBaiiHbIX (yHIAMEHTOB, BO3BOAMMBIX Ha MOApaOATHIBAEMBIX TEPPUTOPHSX,
CJIElyeT YYUTHIBATh JONOJIHUTENbHBIE YCHIIMS, BO3HUKAIONIME B CBasX BCIEACTBHE HMX PabOTHI Ha
M3rn0d TOJA BIMSHHEM TOPU3OHTAJBHBIX IIEPEMEIICHUH TpyHTa OCHOBaHUS IIpU MOJpaboTKe
TEPPUTOPUU 110 OTHOIIEHUIO K IIPOEKTHOMY IOJIOKEHHIO CBall.

11.9 PacyerHOe TrOpHU3OHTAJILHOE IEPEMEIICHHE T'PyHTa Uy, MM, IPH MOJAPabOTKE TEPPUTOPHU
CJIeIyeT OnpenesiTh o popmyIe

Uer = Y5 Ye &n X (11.2)

TZI€ Y, Yc — COOTBETCTBEHHO KOA(QUIMEHTHI HaJeKHOCTU MO HArpy3ke W yCJIOBHH paboThl Juis
OTHOCHUTENBHBIX TOPU30HTAIBHBIX Nedopmanuii, mpuauMaemslie cornacao CHull 2.01.09;

€ — OXKHJIaeMO€ 3HAYeHHWE OTHOCHUTEIBHON TOPH30HTAIBHOHM AedopManuu, OompenesseMoe Mo
pe3ynbTaTaM MapKIIeHAepCKOro pacyeTa, MM/M;

X — paccTosHHE OT OCH paccMaTpHBAaEMOIl CBaW A0 LEHTPAIBHOW OCH 3[aHus (COOPY)KEHHS) C
POCTBEPKOM, YCTpauBacMbIM Ha BCIO JUIMHY 37aHUs (OTCeKa), WM 10 OlOKa ’KECTKOCTH KapKacHOTO
31aHMs (OTCEKA) C POCTBEPKOM, YCTPAUBAEMbIM IO/ OTAEIbHBIE KOJIOHHBI, M.

11.10 Cagaiinble (QyHIAMEHTHI 3JaHHH W COOPYXKEHHH, BO3BOJMMBIX Ha I0/Pa0daThIBAEMbIX
TEPPUTOPHUSX, CIEAYyeT MPOSKTHPOBATh MCXOMs M3 YCIOBHH HEOOXOIMMOCTH Mepeladyd Ha POCTBEPK
MHUHHMAJIbHBIX YCWINH OT CBaii, BOSHUKAIOLIUX B pe3ybTaTe Ae(hopMaIii 3eMHOH TOBEPXHOCTH.

J1J1s1 BBITIOJTHEHUSI 9TOTO TPeOOBaHUSI HEOOXOJUMO B IIPOEKTAX MPEAyCMaTPUBATH:

a) pa3pe3Ky 3JaHusl WIA COOPY>KEHHS Ha OTCEKH JJIsl YMEHBLICHUs BIMSHHS TOPH30HTAIBHBIX
HepeMeIleHN IpyHTa OCHOBaHUS;

0) MpeuMyIIEeCTBEHHO BHCSYME CBaW IS 3JaHUH U COOPYKEHHH C KECTKOW KOHCTPYKTHBHOM
CXEMOH JUIl CHI)KEHHS IOIOJHHUTEIGHO BO3HUKAIOMMX YCHIMH B BEPTHKAJIBHOW IUIOCKOCTH OT
VCKPHUBIICHHSI OCHOBAHNS;

B) CBaW BO3MOXKHO MEHbBIIEH JKECTKOCTH, HaIpUMep IPHU3MaTHYEeCKHe, KBAAPATHOTO WIH
IPSMOYTOJIBHOTO IIOTIEPEYHOr0 CEUYCHHUS, NP O3TOM CBal IPSIMOYTOJIBHOTO CEUYEHUS CIEIyeT
pacrosiarath MEHbIIEH CTOPOHOH B MPOJOIbHOM HAMPaBICHUH OTCEKa 3/1aHMs;

I') IPEUMYILECTBEHHO MOJATINBbIE KOHCTPYKLIUHU COIPSDKEHHS CBail C POCTBEpKOM, yKa3aHHBIE B
11.4;

) BEIpaBHUBAHME 3[JaHUI C MOMOILBIO JOMKPATOB MM JPYTUX BHIPABHUBAIOLINX YCTPOMUCTB.

Ilpu paspeske 30aHMS HIM COOPY)KEHUs Ha OTCEKM MEXJIy HHMMU B POCTBEPKE CIIEAYeT
IpeaycMaTpUBaTh 33306l (JedopMannoHHbBIE MBHI), pa3Mephl KOTOPBIX ONMPEAEISIOT KaK IS HHKHUX
KOHCTPYKIMH 31aHNi U COOpYy>KeHHH B cooTBeTcTBUM ¢ TpeboBanusmu CHull 2.01.09.

11.11 CaaifHple (GyHAAMEHTHl CIIEAyEeT NPUMEHATh, KaK IPaBWIO, HA IOAPadaThIBAEMBIX

teppuropusix |—IV rpymm, B ToM uncie:

a) ¢ BUCSYMMH CBasIMH — Ha TeppUTOpHsIX |—IV rpynm st o0bIX BUIOB M KOHCTPYKIMH 3MaHUH
U COOPYKEHMUI;

6) co cBasmu-croiikamu — Ha Teppuropusax Il u IV rpynm mans 3masmit M coopyXeHHH,
MPOEKTUPYEMBIX C MOJATINBON KOHCTPYKTUBHOW CXEMOMH 3[aHUs ITPH UCKPUBJIICHUN OCHOBAHUSA, a JJsS
IV rpynmel — Takke W U 3JaHUA U COOPYKEHHMH, MPOEKTUPYEMBIX C JKECTKOW KOHCTPYKTHBHOU
CXEMOM.

[Ipumeuanus

1 lenenne noxpabaThIBaEMbIX TEPPUTOPHI Ha IPYHITEI IPHHATO B cooTBeTcTBHU co CHuII 2.01.09.

2 Cpau-00onouky, HaOMBHBIE M OypoBBIe cBaum auameTrpoM Oosee 600 MM M JIpyrue BHIBI XKECTKHX CBal
JIOIYCKaeTCsl IPUMEHSTh, KaK MPaBHJIO, TOJIBKO B CBaHHBIX (PyHAaMEHTaX C MOJATINBOI CXEMOH MPH COMPSHKESHNH
UX C POCTBEPKOM 4epe3 IIOB cKonbxeHus (11.4).

3 3armybneHue B TPYHT cBali Ha moApabaTHIBAGMBIX TEPPHUTOPHIX JODKHO OBITH HE MeHee 4 M, 3a
HCKIIFOUEHHEM CITydaeB ONMHMPAHHS CBail Ha CKaJIbHBIC TPYHTHI.

11.12 Ha noppabatsiBaemMbIx Teppuropusix Ik — IV rpymm ¢ BO3MOXKHBIM 00pa30BaHUEM YCTYTIOB,
a TaKke Ha IUIOMIAAKaX C TEOJOTMYEeCKMMH HApyIICHUSIMHM TNPHMEHEHHE CBAaiHBIX (YyHAaMEHTOB
JIOITYCKAETCs TOIBKO MPH HAJIMYHMH CTICIHAITBHOTO 000CHOBAHMS.

11.13 KoHCTpYKIHsI COMPSDKEHUSI CBail C POCTBEPKOM JIOJDKHA HA3HAYATHhCS B 3aBHCHMOCTH OT
3HAYEHHUs OKHJAEMOT0 TOPH30HTAIBHOTO NMEPEMENICHUs] TPYHTa OCHOBAHHMS, NPH 3TOM IPEIEIbHbBIE
3HAYEHHUs TOPH30HTAIBHOTO TNEPEMENICHUsI Al CBai HE JOJDKHBI IMPEBBIMIATh MPU COMPSIKEHUH C
poctBepkoMm (11.4), cm:

2 — KECTKOM;

5 — monarauBoM, yCIIOBHO-IIAPHUPHOM;

8 — monaTaMBOM Yepes OB CKOJIbKEHUSI.

[Ipumeuanne — [l CHMKEHHUS 3HAUEHHMH YCHJIMM, BO3HMKAIOIIMX B CBasX M POCTBEPKE OT BO3AEUCTBUS



TOPU3OHTAIBHBIX TIEpPEMEIIEeHHI TPyHTa OCHOBAHUS, a TAKOKe UL 00eCIedeHHs] IPOCTPAHCTBEHHON yCTOHYUBOCTH
CBaWHBIX (YHIAMEHTOB 3JaHUS (COOPYXKEHHs) B IIEJIOM CBAaW CBAHHOTO IOJS B 30HE ACHCTBHSA HEOOIBIINX
HnepeMenieHnid TpyHTa (20 2 cM) CllelyeT IpelyCcMaTpUBaTh C JKECTKUM COIPSDKEHHEM, a OCTajbHbBIE — C
MOAATIIMBEIM (IIAPHUPHBIM WM CONPSDKEHUEM Yepe3 LIIOB CKOJIBKEHHS).

11.14 CaiiHple pOCTBEpKH IOJKHBI PACCUMTHIBATHCS HA BHELEHTPEHHOE PACTSDKEHHE U CKATHe, a
TaKke Ha KpydeHHE IpH BO3JACHCTBMM HAa HHMX TOPU3OHTAIBHBIX ONOPHBIX pEAaKUMil OT cBail
(momepevHoM CcuiIbl M U3rHOAIOIIEro MOMEHTA), BBHI3BAHHBIX OOKOBBIM JaBlieHHEM Ae()OpPMUPYEMOTO
P NOIPabOTKE I'PyHTa OCHOBAHUSI.

11.15 Tlpu npuMeHeHnH CBaiHBIX (yHJAMEHTOB C BBICOKUM POCTBEPKOM B OCTOHHBIX MOJAX WU
JIPYTHUX KECTKUX KOHCTPYKLUAX, YCTPAaUBAaEMbIX Ha IOBEPXHOCTU TPYHTA, CIEAYET IIPEAyCMAaTpUBATh
3a30p 10 BCeMy NEPUMETpPY CBail IMPUHOI He MeHee 8§ CM Ha BCIO TOJIIUHY XECTKOHW KOHCTPYKIIHH.
3a30p cieqyeT 3amloNHATh IUIACTHYHBIMU WM YHOPYTHMH MaTepHalaMH, He 0Opa3yIOIIUMHU >KECTKOU
OTIOPHI JUTS CBall P BO3/I€HCTBIH TOPU30HTAIBHBIX MIEpeMEIIeHUH ITPyHTa OCHOBAHMUSL.

12 OCOBEHHOCTH NPOEKTUPOBAHUSI
CBAMHBIX ®YHJIAMEHTOB B CEUCMUYECKHUX PAMOHAX

12.1 Ilpu mpoeKTHpOBaHUH CBAHHBIX ()YHIAMEHTOB B CEHCMUYECKUX paiiOHaX KpOMe TpeOOBaHMIA
HACTOSIIIUX HOPM cienyeT coOmonars Takxke TpeboBanms CHull II-7; mpm sTom B momonHeHue K
MarepualiaM WH)XCHEPHBIX W3BICKAaHWUH Ui MPOSKTHPOBAHUS CBAalHBIX (DyHIAMEHTOB JOJKHBI OBITh
HCII0JIb30BaHbI JAHHBIE CEHCMUYECKOI0 MUKPOPaOHUPOBAHUS IUIOIIAKU CTPOUTENIBCTBA.

12.2 CgaiiHple (QyHIAMEHTHI 3/1aHHH M COOPYXKEHHUH IPH pacdeTe IO MpPEAEIbHBIM COCTOSHUSIM
MepBOH TPYHNNBI C Yy4YEeTOM CEHCMHYECKHX BO3AEHCTBUII JIOJDKHBI PAcCUMTBHIBATBHCS Ha o0coboe
codeTaHue Harpy3ok. [Ipu aToM He0OX0AMMO MpeyCMaTpUBAaTh:

a) OIpeJeNieHne HEeCyIled CIOCOOHOCTH CBaW Ha CXKMMAIOUIYIO M BBIJIEPTUBAIONIYI0 HArPY3KH B
COOTBETCTBHUH C TPeOOBaHMAMHM HoApasiena 7.2;

0) MpOBEPKY YCTOHYMBOCTH TPYHTA MO YCIOBHIO OTPAHMUYCHUS NABJICHHS, TIEPEJaBaeMoro Ha TPyHT
OGOKOBBIMH ITOBEPXHOCTSAMH CBaif, B COOTBETCTBUH C TPEOOBAHHUAMHE NpUIIOKeHus /1

B) pacyer cBall IO NPOYHOCTH MaTepHaja Ha COBMECTHOE JAEWCTBHE pACUETHBIX YCHIHI
(IpomoNbHOM CHIIBI, M3THOAIOIIETO MOMEHTA U TIOTIEPEIHON CHIIBI), 3HAUYCHUS KOTOPBIX OMPEAEIAIOT B
COOTBETCTBHH C MPUIIOKEHNEM [l B 3aBHCUMOCTH OT PACUETHBIX 3HAUCHUH CEHCMUIECKUX HArpy30K.

IIpu yka3aHHBIX B MOAMYHKTaX «a» — «B» pacyeTax JOJDKHBI BBIMOJHATHCS Takke TpeOOBaHUS,
npuBeacHHbIe B 12.3—12.8.

IMpumedanne — [Ipu onpeneneHNy pacueTHBIX 3HAUCHUH CEHCMHYIECKIX HArpy30K, ACHCTBYIOINX HA 3IaHHE
WIN COOPY>KEHHE, BBICOKUI CBallHBINM POCTBEpPK ClIeAYET pacCMaTpUBATh KaK KApKACHBIM HIDKHUN 3Tax.

12.3 Tlpu pacdere HecyIlel CIOCOOHOCTH CBail Ha CHKUMAFOIIYIO UM BBIJICPTHUBAIOIIYIO HAIPY3KY
Feq 3Hauenus R u f; (mompaszen 7.2) ciemyeT yMHOXHTh Ha TMOHMKAIOMIHE KO3(D(DHUIUCHTHI yCIOBHUit
paboThl TPYHTA OCHOBAHUS Yeq1 U Yeq2, PUBENICHHBIC B TaOmne 12.1.

3naveHus R cienyer Takke yMHOXHTh Ha KOI(DGHUIMEHT YCIOBHH PaOOTHI Yeq3, NMPHUHUMAEMBIH
paBusiM | mpu | >3 1 0,9 mpu | < 3, rme | — npuBenenHas [MHA CBaM, ONpeAesseMas B
COOTBETCTBUH € Ipuitoxenuem /1.

Kpome Toro, conporusiienue rpynTa fi Ha 60K0BOI MOBEPXHOCTH CBau J0 PacUETHOM ITyOUHBI hy
(12.4) cnenyer npuHUMATh PaBHBIM HYJIIO.

12.4 PacuerHyto riyOuHy hg, 10 KOTOpOW HE YYHMTHIBAIOT CONMPOTHBICHHE IPyHTa Ha OOKOBOI
MOBEPXHOCTH CBau, onpeaestoT o ¢popmyie (12.1), Ho npuanmaror He 6onee 3/

hy = a(H +o.a;M) , (12.1)

a.
b, OTzYltg(Pﬁ‘cl

rae ai, @, az — Oe3pasMepHbic K03(QdUIMEHTHI, paBHBIC cooTBeTcTBeHHO 1,5; 0,8 m 0,6 mpu
BBICOKOM DPOCTBEPKE W JJIs OTAENbHO cTrosimed cBau, 1,2; 1,2 m 0 — mpu KECTKOW 3ajeNike CBau B
HU3KHAN POCTBEPK;

H, M — pacueTHbIc 3HAUCHHS COOTBETCTBEHHO TOPH3OHTANLHOW Ccwiibl, KH, W wm3rubaromniero
MoMeHTa, KH-M, MPHJIOXKEHHBIX K CBac B YPOBHE IIOBEPXHOCTH TPYHTa HPHU OCOOOM COYCTAHHUHU
Harpy30K ¢ y4eTOM CEHCMUUECKHUX BO3/CHCTBHUIA;

0, — K03 unmeHT nedopmanuu, 1/m, onpeaesisieMblid 0 TPUITOKEHUO [1;

bp — ycnoBHas mupuHa cBau, M, oIpezeIsieMas o npuiioxeHuto J;



Y1 — pAacyeTHOE 3HAYEHUE YJIEIIBHOIO Beca I'PYyHTA, kH/M®, onpenensieMoe B BOIOHACHIIIEHHBIX
IPpyHTax ¢ Y4ETOM B3BEIIUBAIOIIETO JEHCTBUS BOJIBI;

(1, ¢1 — pPACUETHBIE 3HAYEHHUS COOTBETCTBEHHO yIJla BHYTPEHHErO TPEHUs IpyHTa, Ipai., U
YAENBHOTO CLEMJIeHHs rpyHTa, Kl]a.



Tabumma 12.1

KoadduuuenT yciaoBuid paboThl Y.q1 4151 KOppeKTUpoBKH  (KoadduumeHT ycnoBuii paboThl Yeqz Ui KOPPEKTHPOBKU
" <] 3HauYeHHH R npu rpyHTax 3HaueHwui fi mpu rpyHTax
5 é HIECKH IUIOTHBIC | TECKH CPEJHEH | TJIMHUCTBIC TPYHTHI | MECKH IUIOTHBIC | TJIMHHUCTBIC TPYHTHI IPH ITOKa3aTele
E o IUIOTHOCTH [IpH MoKa3aTtese U cpesiHeit TEKy4ecTn
g = TEKY4eCTH IUIOTHOCTH
22 1.<0 0<1,<0,5 1.<0 0<1,<0,75 0,75<I<1
TN = = =
=S |g 2 2 2 2 3
g 8 é % E = é % E = é % E ’=
c- |E: |2% |EE |E% =2 |E%
g s = § éf ) = ES, i =) = § éf )
] = M= £ A =] [ A m= [ A
= S = 3] S = 9] S = 3]
=5 |27 |E |37 |B 5|8
) = = =
7 1 09 09 | 08 1 0,95 09 | 09 0,95 0.85 0.75
0,9 - 0,85 - 1 0,9 0,85 - - 0,8 0,75
8 09 0,8 0.85 0.7 0,95 0,9 0.85 0,8 0,9 08 0,7
0,8 - 0,75 - 0,95 0,8 0,75 - 0,8 0,7 0,65
9 0,8 0,7 0,75 - 09 0.85 0,75 0,7 0,85 0.7 0.6
0,7 - 0,6 0,85 0,7 0,65 - 0,65 0,6 -
[Ipumeuanus

1 3HAYCHUS Voq1 U Yeqz, YKAQ3aHHBIE HAJ[ YEPTOM, OTHOCATCS K 3a0MBHBIM CBasiM, I10]] YePTOH — K HAOMBHEIM.

2 3HaveHHsT KOIPPUIMEHTOB Y q1 M Yeq CNICXyeT YMHOXKATH Ha 0,85, 1,0 wim 1,15 mi1s 3manmii v coopyskeHui,
BO3BOJMMBIX B paifOHaX C MOBTOPSAEMOCTHIO 1, 2, 3 COOTBETCTBEHHO (KpOME TPAHCIIOPTHBIX U THIPOTCXHUUECKUX ).

3 Hecyniyro cHnocoOHOCTh CBaii-CTOK, ONMPAIOIIUXCS HAa CKaJbHBIE M KPYMHOOOJIIOMOYHBIC T'PYHTBHI,
OIpe/IeNSTIOT €3 BBEJCHHS TOTIOHUTEIIBHBIX KOY(M(GHUIIMEHTOB YCIOBUIT PAOOTHI Yeq1 M Yeqo-

12.5 Omnpenenenne pacyeTHOM TIIyOHHBI Ny TPU BO3MEHCTBHE CEWCMHYECKUX HArpy30K CIEAyeT
MIPOM3BO/NTH, TIPUHUMASI 3HAYCHUSI PAacyeTHOTO YIa BHYTPEHHETO TPEHHS () YMECHBIICHHBIMU IS
pacueTHO# ceficMuyHOCTH 7 6ayuioB — Ha 2°, 8 6aymuioB — Ha 4°, 9 6ammoB — Ha 7°.

12.6 Tlpm pacuere cBaifHBIX (PyHIZaMEHTOB MOCTOB BJIHMSHHE CEHCMHUYECKOTO BO3AEUCTBHUS Ha
yCiaoBUsA 3a4CJIKA cBall B BOJJOHACBHINICHHBIX IMBIJIEBATHIX IMECKaX U INIMHUCTBIX I'PYHTAX C IMOKA3aTCJIEM
tekydectst | > 0,5 cienyer yuurteiBaTh myTeM noHmwxkeHus Ha 30 % 3HaueHuit kodduimeHTOB
MPONOPLIHUOHATIBHOCTH K, IPUBEACHHBIX /U1 3TUX IPYHTOB B MIPUIIOKEHUH [

12.7 Hecymast crnocoOHocTh cBanm Feq, kKH, paboratomeid Ha BEPTUKAIBHYIO CXXHMAIOIIYI0 H
BBIJICPTUBAOIIYIO HAarpy3KH, MO pe3yJIbTaTraM IIO0JIEBBIX HCIBITAHUN JOJDKHA ONMPEAEIATHCS C yUYETOM
celicCMHYeCKHX BO3JIeHCTBHH 110 hopmyIte

Feq = Keq Fa, (12.2)

rae Kgg — XoddduumeHT, yuuTHIBaOMMIl CHIDKCHHE Hecyliell CIOCOOHOCTH CBaW HpH

CEHCMUYECKMX BO3ICUCTBUSX, ONPEHEISIEMbI pacueToM KaK OTHOLIEHUE 3HAYeHUs] Hecyllen

CrOCOOHOCTH CBaW, BBIYUCIEHHOTO B COOTBETCTBHH ¢ 12.2—12.4 ¢ yderoM CeHCMHYECKHX

BO3ZCHCTBUI, W 3HAYCHHS HECyIIed CHOCOOHOCTH CBaW, ONPENEICHHOW COTIIACHO TPeOOBAHUSIM
nmoapasaena 7.2 6e3 yuera CeHCMHUCCKUX BO3ICHCTBHIA,

Fy — Hecymias cnocoOHocTh cBau, KH, omperneneHHas Mo pe3yibTaTaM CTaTHYECKHX WIIU
JUHAMHWYCCKUX HUCIIBITAHUHN WJIM 10 JAHHBIM CTaTUYCCKOI'0 30HAMPOBAHUA I'PYHTA B COOTBETCTBUU C
nozpaszenom 7.3 (6e3 yuera ceicMUYeCKUX BO3JCHCTBHN).

12.8 Pacuer cBail B MmpoCaJiouHBIX U HAOYXaIONIMX TPYHTaX Ha 0CO0OC COYCTAHUE HArPY30K C
YUETOM CEHCMHMYECKHUX BO3JCHCTBHH JIOJDKEH NPOWU3BOJUTHCS MPU IMPHUPOJHON BIAKHOCTH, €CIIH
3aMauylBaHUE TPYHTAa HEBO3MOXKHO, M NPH MOJHOCTHIO BOJIOHACHIIIEHHOM TPYyHTE, HMEIOIEM
TOKazaTelb TEeKy4ecTH, onpeaensemMslii o ¢popmyie (9.1), ecnn 3amaunBanue TPyHTa BO3MOXKHO; ITPH
9TOM ONpeAeIeHHE Hecyled crocoOHOCTH cBalf B IpyHTOBBIX ycioBusx |l Tuma mo mpocamounocti
MIPOM3BOMAT O€3 yueTa BO3MOKHOCTH Pa3BUTHUS OTPHLATEIBHBIX CHJI TPEHHS TPYHTA.

[Mpumeuyanne — Pacyer cBait Ha ceificMUUYECKHe BO3ACHCTBUSA HE CKIIOUACT HEOOXOTMMOCTH BBITTOJTHEHHS HX
pacuera B COOTBETCTBHU ¢ pazfaenamu 9—11.

12.9 JIns cBaitHbIX (yHIAMEHTOB B CEHICMUUECKHUX pailoHax clielyeT MPUMEHSITh CBal BCEX BHIOB,
KpOMe CBaii Oe3 IMonepevyHoro apMUPOBAHHS 1 OyTaBOBHTHBIX.

[Tpumenenne OypoHaOMBHBIX CBail [OMycKaeTcs TOIBKO B YCTOWYMBBIX TPyHTaX, HE TPEeOYIOIINX
3aKpeIyIeHUs] CTEHOK CKBaXKHMH, TIPH 3TOM JIMaMETp CBail T0JbKeH ObITh He MeHee 40 cM, a OTHOLICHHUE
JUTMHBI CBaM K €e TuaMeTpy — He Oonee 25.

HpHMeanHe — Kak wuckmoueHne JOITYCKAaeTCA IIPOpPE3Ka BOJAOHACBIIMICHHBIX TPYHTOB HAaOUBHBEIMU U




OypOBBIMH CBasMH C IPUMEHEHHEM U3BJIEKaeMBIX 00CaTHBIX TPYO.

12.10 Ilpu npoeKTHpOBaHHMU CBalHBIX (DYHIAMEHTOB B CEHCMHMYECKMX palilOHaX ONMpaHHE KOHLA
CBail cliefyeT MNpeaycMaTpuBaTh Ha CKaJlbHbIE, KPYIMHOOOJOMOYHBIE TPYHTBI, IIECKH IUIOTHBIE H
Cpe/iHeil TUIOTHOCTH M INIMHUCTBIe TPYHTHI ¢ MokasareneM Tekydectu |, <0,5.

OnupaHue HIWKHHUX KOHIIOB CBail Ha PBHIXJIbIE BOJOHACHIIICHHBIC IECKH, TJIMHUCTBIE I'PYHTHI C
mokasarenem Tekydectu | > 0,5 He momyckaercs.

12.11 3arny0nenue B rpyHT CBall B CEHCMHUYECKHMX pailoHaX IOJDKHO OBITH He MeHee 4 M, a Ipu
HaJIMYUHM B OCHOBAaHWW HIDKHHX KOHIIOB CBail BOJIOHACHIIIEHHBIX IIECKOB CpeIHEW IUIOTHOCTH — HE
meHee 8 M. Jlommyckaercsi yMeHbIIEHHE 3ariTyONeHHs CBail IMPH COOTBETCTBYIOIIEM OOOCHOBaHMWH,
MOJTYYEHHOM B pe3yJbTaTe IIOJIEBBIX HCIBITAHWH CBall WMHUTHPOBAHHBIMH CEHCMHYECKUMHU
BO3IEHCTBUIMU.

JIJIst OTHOATAXKHBIX CEIBCKOXO3SIMCTBEHHBIX 3/IaHUM, HE COEPKAIINX [IEHHOTO 000PYyIOBaHUs, U B
Cilyyae OIMpaHMs CBall Ha CKaJlbHbIE TPYHTHI UX 3ardyOJeHHE B TPYHT NPUHHUMAIOT TaKHM JK€, KaK B
HECEHCMHUYECKUX palloHax.

12.12 PoctBepk cBaiiHOTO (yHIAMEHTa MOJ| HECYIIMMH CTEHaMH 3JIaHHs B MpeAenax oTceka
JIOJDKEH OBITh HEMpPEPhIBHBIM M PACIOJIOKEHHBIM B OIHOM YpOBHE. BepxHHe KOHIIBI CBail JOJIKHEI
OBITH 3aj€aHBl B POCTBEPK Ha TIIyOWHY, ONpENeNsieMyl0 PacueToM, YYHTHIBAIOIINM CEHCMUYECKHe
HarpysKu.

YcrpoiicTBO 6€3pOCTBEPKOBBIX CBaHBIX (DYHIAMEHTOB 3/1aHHI M COOPYKEHHI HE JTOITyCKaeTCs.

12.13 IIpu cOOTBETCTBYIONIEM TEXHHKO-3KOHOMHYECKOM OOOCHOBAHHH JOIYCKAeTCS MPHUMEHSThH
CBaifHbIE (PYHIAMEHTHI C MPOMEKYTOUHON MOAYIIKON M3 CHIIYYNX MaTepHaJIoB (IIE€OHs, IPpaBusl, IecKa
KPYHHOTO ¥ cpegHel KpymHocTH). Takwe ¢QyHIAMEHTBl HE CcieQyeT NpUMEHSATh B OpraHo-
MHHEPAIbHBIX, OPTAHUYECKUX U MPOcagodHbIX rpyHTax |l Tuma, Ha moapabaThIBaeMBIX TEPPUTOPHSIX,
TEOJIOTHYECKH HEYCTOMUYMBBIX IUIOMIANKaX (Ha KOTOPHIX MMEIOTCS WM MOTYT BO3HUKATh OIOJI3HH,
CeIy, KapCThl U T.I1.) ¥ HA IUIOMIAJIKAX, CIIOKEHHBIX HECTAOMIM3MPOBAaHHBIMHU IPyHTaMHU.

Jist cBaitHBIX (YyHAaMEHTOB C IPOMEXYTOYHOH ITOAYLIKOW CIIEAyeT NMPUMEHATh TaKHe K€ BUJBI
CBail, KaKk 1 B HECEIICMUYECKHUX palioHax.

12.14 PacueT cBaii, BXOJSIIUX B COCTaB CBAHOTO (pyHIaMEHTa C MPOMEKYTOUHOU TMOAYIIKON, Ha
TOPHU3OHTAJILHBIE HAarpy3KH He Mpou3BoAuTcs. Hecylryro crnocoOHOCTh TakMX CBai, pabOTaromUX Ha
C)KUMAIOLIYIO Harpy3Ky C y4eTOM CEHCMHUYECKHUX BO3/IEHCTBUI, ClIeyeT ONpe/IeNsiTh B COOTBETCTBUH C
TpeboBaHusMH 12.3; IpH 3TOM CONPOTHUBIICHNE I'PYHTa HEOOXOIMMO YUUTHIBAThH BJOJH BCell OOKOBOM
HOBepXHOCTH cBaW, T.e. hy = 0, a xoddpduuneHT ycnoBuii pabOThl HWKHErO KOHIIA CBaWl HPH
CeMCMHYECKHX BO3JICHCTBUSIX IPUHUMATD Yeq1 = 1,2.

12.15 TIpm pacdere cBaifHBIX (PyHIZaMEHTOB C MPOMEKYTOYHOW IMOAYIIKOH TO MedopManusiMm
ocazaKy (GyHIaMeHTa ciielyeT BEIYUCIATh Kak CyMMY OCaJIK{ YCIOBHOTO (DyHIaMEHTa, OIpe/ieNIieMOi B
COOTBETCTBHUH C TPEOOBAHUAMH MOApasena 7.4, ¥ 0caku IPOMEXyTOUYHOH MOAYIIKH.

13 OCOBEHHOCTH ITPOEKTUPOBAHUS CBAMHBIX ®YHJIAMEHTOB
OIIOP BO3YIIHBIX JIMHUAM JIEKTPOITEPEJAYN

13.1 [dns cBaitHbiX (yHAaMEHTOB OMOP BO3MYUIHBIX JIMHUN 3sekTponepenadn (JIDI1) u oTKpbIThIX
pacnpeaenuTenbHbIX ycTpoicTB (OPY) mojcraHnuii mpuMeHsIOT pa3jiuyHble BUIBI CBail (pasznen 6).
Hns  cBaiimpix  ¢yHmamentoB omnop JIOII He gmomyckaercs npuMmeHeHHe —OyJIaBOBHIHBIX,
MUPaMUAAIBHBIX ¥ POMOOBHIHBIX CBail.

13.2 T'nmyObuHa TmoOTrpyXeHHs CBaili B TPYHT, BOCIPHHHMAIOIINX BBIICPTUBAIONINE WM
TOPHU3OHTANIbHBIE HArPY3KH, OIDKHA OBITh He MeHee 4,0 M, a 171 (yHIaMEHTOB JICPEBSIHHBIX OMOp —
He menee 3,0 M.

[lpumeuanue — J[lepeBsHHBIE cBau Ui (DYHIAMEHTOB JIGPEBSHHBIX OIOp JOIMYCKAeTCs IPUMEHSITh
HE3aBUCUMO OT HaJMuus U IOJIOKEHHS YPOBHS NMOA3EMHBIX BOA. IIpu 3TOM B 30HE NEPEMEHHON BIAKHOCTU
HEo0XOMMO TPeIyCMaTPUBaTh YCHICHHYIO 3alIUTY JAPEBECHHBI OT THUCHUSL.

13.3 Hecymiyro criocoOHOCTh 3a0MBHBIX BHCSYMX W HAaOMBHBIX M OypOBBIX CBail, pabOTarOmMX Ha
CKUMAIOMIYIO HAarpy3Ky, CICAYyeT ONPENeIsITh COOTBETCTBEHHO Mo (opmyiam (7.8) u (7.11) ¢ yuerom
yKa3aHui, npuBeeHHbIX B 13.5 1 13.6; npu 3TOM KO3 uIIMeHT ycnoBuii paboTsl v, B popmynax (7.8)
u (7.11) caemyer mpUHUMATE: IJI1 HOPMAITBHBIX IPOMEKYTOUYHBIX Omop 1,2, a B OCTaNBHBIX CIyJasx
1,0.

13.4 Hecymyio crocoOHOCTh 3a0MBHBIX M HAOHMBHBIX CBaill, pa0OTAIONIMX HA BbLICPrHUBaHHE,
cnenyer onpenenasith mo Gopmyiaam (7.10) u (7.14) ¢ ydYeTOM [OMONHUTEILHBIX YyKa3aHHA,



npuBelneHHbIX B 13.5—13.7; npu 3T0M KO03hPULIUEHT ycinoBHii paboTsl ¥, B popmynax (7.10) u (7.14)
Clle/lyeT IPUHUMATD ISl OIIOp:

HOPMAJIbHBIX TPOMEXKYTOUHBIX................ 1,2;

AQHKEPHBIX M YTTIOBBIX..c..ceverurenrenerenreeenenn. 1,0;

0OJBIINX TIEPEXOJIOB:

€CIIH yJIep KHUBAIOIast CHJIa Beca

CBail ¥ pOCTBEPKA paBHA PACUETHOU
BBIJEPIUBAIOLIEN HArPY3KE................. 1,0;
€CITH yIepKUBAIOINAs CHJIA COCTaBIISIET
65 % u MeHee pacueTHOH
BBIIEPTUBAIOIIEH HATPY3KH................. 0,6;

B OCTAJIBHBIX CIIyYasiX.......lI0 UHTEPIOJISIIUH.

13.5 PacueTHble CONMPOTHBICHUS T'PyHTA IOJ HW)KHUM KOHIIOM 3a0MBHBIX CBail R M pacueTHbie
COTIPOTHBIICHHS Ha GOKOBOI MOBEPXHOCTH 3a0MBHBIX CBaii f; B hyHIaMeHTax OMoOp BO3AYIIHBIX JTHHHUM
ANIEKTpOIIepeiau IPUHUMAIOT 1o TabmuuaMm 7.1 u 7.2, npu 3ToM B (hyHAaMEHTaX HOPMAIBHBIX OTOP
pacueTHble 3HauYeHusl f; IS TIMHHUCTBIX TPYHTOB TPH MX MOKasarene Tekyudectu I > 0,3 crmemyer
MOBBIIATE Ha 25 %.

13.6 PacueTHble CONMPOTHBICHHS TIpPyHTa Ha OOKOBOHl TMOBEPXHOCTH 3a0MBHBIX cBail f,
BBIYHCIIEHHBIE B COOTBETCTBUH C TpeOOBaHMAME 13.5, TOKHBI OBITH YMHOKEHBI Ha JIOTIOJHUTEIIbHEIE
K03(h(pUIMEHTHI yCIIOBHUI palboTHI Y., IpUBeACHHbIE B Tadmune 13.1.

13.7 Ilpu pacyere Ha BBIIEPTUBAIOIIIE HATPY3KU CBaH, paboTalomeil B CBalfHOM KyCTe U3 YeThIpex
CBaill M MEHee, PaCUETHYIO HECYIIYIO CIIOCOOHOCTD CBau ciexyeT yMeHbIHTh Ha 20 %o.

13.8 [l cBaif, BOCIIPHHUMAIOIINX BBIJEPTUBAIONINE HArpy3KH, JOMyCKaeTcs IpeaycMaTpUBATh
MOTPYXXEHUE WX B JIMAEPHBIE CKBAXXWHBI, IIPH 3TOM PA3HHUIA MEX.IY ITONIEPEYHBIM Pa3MEpOM CBaH H
JTUaMETPOM JTUIEPHOHN CKBaXKHHBI TOJDKHA OBITh He MeHee 0,15 M.

Tabiuma 13.1

Bun ¢pynnamenra, xapakTeprCcTHKA TPYHTa ¥ HArpy3KU JlononHuTENbHBIE KO PHUIIHEHTHI
yCIIOBHI paboTHI Y. IPH JUIHHE CBAH
I>25d I1<25d u oTHOmIEHUM
H H H
WSO,l WZOA NZO'G
1 dyHAaMEHT MOA HOPMAIBHYIO MPOMEKYTOUHYIO OMOPY IpH
pacuere:
a) OJIMHOYHBIX CBAl HA BBIJEPTUBAIOIINE HATPY3KH:
B IIECKaX U CYIecsx 0,9 0,9 0,8 0,55
B IJMHax u cyraunkax npu I <0,6 1,15 | 1,15 1,05 0,7
T0 *xe, pu |, > 0,6 15 15 1,35 0,9

0) OTMHOYHBIX CBall Ha CKMMAIOIINE HArpy3KH M CBail B cocTaBe
KyCTa Ha BBIICPTUBAIOIINE HATPY3KU:

B [IECKaX M CyMeCcsx 0,9 0,9 0,9 0,9
B IIMHax ¥ cyrimHkax mpu | <0,6 1,15 | 1,15 1,15 1,15
T0 *xe, ipu | > 0,6 15 15 15 15

2 dyHmaMeHT TOJ aHKEPHYI0, YIJIOBYIO KOHIIEBYIO OIOpBI, O]
O1opHbI OOJIBIIMX MEPEXO/I0B MPH pacyeTe:
a) OJMHOYHBIX CBall Ha BBICPTHBAIOIINE HATPY3KH:

B [IECKAX U CYIECsIX 0,8 0,8 0,7 0,6

B [VIMHAX U CYTJIMHKAX 1,0 1,0 0,9 0,6
0) cBaii B cocTaBe KycTa Ha BBIJICPTHBAOIIIC HATPY3KH:

B TIECKaX U CYIecsx 0,8 0,8 0,8 0,8

B TJIMHAX M CYTJIMHKAX 1,0 1,0 1,0 1,0
B) Ha CXKMMAIOIIME HAMPY3KH BO BCEX IPYHTAxX 1,0 1,0 1,0 1,0

[Ipumeuanus

1 B tabnure 13.1 npuHsTH 0003HAYSHNS:

d — amamerp Kpyrioro, CTOpOHa KBaJAPaTHOTO MK OOJbIAs CTOPOHA MPSIMOYTOJIBHOTO CeyeHHs cBau; H —
TOPU30HTANIbHAsI COCTABIISIONIAs PAcueTHOM Harpy3ku; N — BepTHKanbHas COCTAaBIISIONIAS PACUETHON HArPy3KH.

2 Ilpu morpyXeHHUH OAWHOYHOW CBaW C HAKIOHOM B CTOPOHY IEHCTBHUS TOPHU3OHTAIBHOM COCTABIISIOLICH
Harpy3KH{ ¥ IIPU yIiIe HaKJIOHA K BepTuKaiay oosee 10° MomONHUTENBHEINH KO(Q(UINEHT yCIOBHUA paboTHI CleqyeT



HNPUHUMATh KaK JUls BEpPTHKAJIBbHOM cBau, paboTaroleii B coctaBe Kycra (1o 1no3. 1, 6 unu 2, 6).

14 OCOBEHHOCTH NPOEKTUPOBAHMUS CBAFII;II;IX OYHIAMEHTOB
MAJIO9TAKHBIX 3JAHUU

14.1 OcoOeHHOCTH TPOEKTHPOBAHMS CBAMHBIX (DYHIAMEHTOB PACHPOCTPAHSIOTCS Ha MAJIOITAXKHbIE
JKHUJIbIE U CaJIOBBIE JI0Ma, OOIECTBEHHBIE 3/IaHMsI, TPOU3BOJICTBEHHBIE CEIILCKOXO3SIMCTBEHHBIE 37aHUs
(pepMer, cxTampl, HABECH U T.11.), TAPAXKH U JIP.

14.2 PexoMeHtyeTCs MPUMEHSTH CIEAYIOLIUE BUIBI CBail:

- 3a0uBHBIC npu3MaTndeckue ceueHreM 30x30 cM;

- KOpOTKHE MHpaMUIAIbHBIE CBal C IPEIBApUTENHHO HAIPSHKEHHOH apMaTypoi 0e3 IomepeyHoro
ApMHUPOBAHMUS;

- 6ypoBsie cBau quamerpoM 30—60 cM qrHON 10 3 M ¢ YIUIOTHEHHBIM TpaMOoBaHHEM 3a00eM;

- HabuBHEIE cBan quamerpoM 30—60 cM uHOM 10 3 M, yCTpanBaeMbIe B TPOOUTHIX CKBAKUHAX;

- OypOMHBEKIIMOHHBIC CBaH quaMeTpoM 150—250 mm;

- TpyO4aThle MeTaII00ETOHHBIE CBan AuameTpoM 159—325 mwm;

- CBAU-KOJIOHHBI.

B ¢ynmameHTax NPOU3BOJCTBEHHBIX CEJILCKOXO3SHCTBEHHBIX 3JaHUH PaclOPHOM KOHCTPYKLIUH
CJIe/yeT IPUMEHSTh CBau TaBPOBOTO U JIBYTaBPOBOT'O CEYEHUH C KOHCOJISIMH.

[Ipumeuanus

1 IIpumeHeHHe CBail-KOJIOHH JUIs MaJO3TaXHbIX 31aHU#H, BO3BOJMMBIX B CEHCMUYECKHUX pailOHaX, Oy CKAaeTCs
HpH TIIyOUHE MOTPYKEHHUS CBaii-KOJIOHH B TPYHT HE MEHee 2 M.

2 VYunotHenue 3a00si CKBaXHH IIPH YCTpOHCTBe OYypoOBBIX CBail JODKHO OCYIIECTBISTHCS —ITyTEM
BTPaMOOBBIBAHUS B TPYHT CJIOS EOHS TONIIMHOM He MeHee 10 cM.

3 B npoekTax cBalHBIX (YHIAMEHTOB MAJOITAXXHBIX 3[aHUH Ha MPOCAJOYHBIX TPYHTAaX C IPOCAIKOI OT UX
COOCTBEHHOTO Beca JI0 15 cM J0IycKaeTcst He MpelyCMaTpUBaTh MOJHON IPOPE3KU CBAsIMH IIPOCATOYHOHN TOJIIH,
eciu HaJ3eMHbIe KOHCTPYKLMH 3JaHHMIl NPOEKTUPYIOTCS C HPUMEHEHHEM KOHCTPYKTHBHBIX MEPONpPUSTHH,
00ecreynBaIX BO3MOXKHOCTh UX HOPMAIBHOW SKCIUTyaTallud IPH OINPEACNICHHBIX PacyeTOM HEPaBHOMEPHBIX
ocajKax ¥ mpocaakax (pyHIaMeHTOB.

14.3 Ilpu pacuere Hecymeil crmocoOHOCTH cBaili mo (opmyne (7.8) pacueTHbIE CONPOTHBIICHHS
rpyHTa R, k[la, mox HYIKHUM KOHIIOM 3a0MBHBIX CBall IpHU TIyOMHE TOTPYKEHHS OT 2 10 3 M clexyeT

npuHUMAaTh 1o Tabauie 14.1, a Ha 6okoBoit moBepxHocTH fj, k[1a, — mo Tabmume 14.2.

Tabmuma 14.1

I'nmyOuna Koadpurment PacueTHble CONPOTUBICHUS IPYHTOB MO HIXKHUM KOHIIOM 3a0MBHbIX cBail R, kIla, s
MOTPYXKEHHST | HOPHCTOCTH € HIECKOB TJIMHHUCTBIX TPYHTOB IIPU ITOKa3aTene
cBan |, M TeKy4ecTH |, paBHOM
KPYIHBIX cpenHeit menkux | meureBateix [ 0,0 0,2 0,4 0,6 08 | 1,0
KPYIHOCTH

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

ITpumeuanne — JIist IPOMEXYTOUYHBIX 3HaueHHi |, || 1 e 3Ha4eHns R onpenensroT HHTepnoNsAIUeH.

Tabmnuma 14.2

Cpenasist Kosddunuenr |PacueTHsle CONMPOTUBIEHHS IPYHTA Ha GOKOBOI ITOBEPXHOCTH 3a0MBHBIX CBaif, B TOM YHCIIE
riy6uHa HOPHCTOCTH TaBPOBOIO U JABYTaBpPOBOro ceueHuii, fi, k[la, mis
pacrmonokeHust | rpyHra B cioe e TIECKOB TITMHKUCTBIX TPYHTOB TIPU

ciost rpyHra hj, M nokasarese Tekydectd |, paBHoM

KPYIHBIX U CpejiHei KpynHocTH | Menkux |meuteBatsix | 0,0 10,2104 106 08 [ 1,0

1 <0,55 80 55 45 46139(32|25(18 | 11

0,7 60 40 30 45137(130(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 |

IMTpumeuanne — JIjist HPOMEKYTOUHBIX 3HaueHuH Ny, € u || 3HaueHus f; onpenensroT HHTEpHIONALHUEH.

14.4 PacuerHble conpotuBieHus rpyHTa R, k[la, moa HWXKHUM KOHIIOM HAaOUBHBIX U OypOBBIX CBait
C YIUIOTHEHHBIM 3200€M IpH ITyOMHE TOTrpyKeHHs cBail OT 2 110 3 M cleayeT NPUHUMATh 0 TabynIe
14.3; mpu 3TOM JUIs TUIOTHBIX NIECKOB TaOJIMYHbIC 3HAYEHHS CIIEAYeT yBEIN4NTh B 1,3 pa3a. PacueTHsie
conporusienusi fi, klla, Ha OOKOBOW MOBEpXHOCTH HAaOWMBHBIX W OYpOBBIX CBail momyckaercs
MpUHUMATH 10 Tabmwmie 14.2 ¢ JonoTHUTENEHBIM K03 puIineHToM ycmoBuii paboTsl, paBHEIM 0,9.

14.5 Hecymryro crioco6HOCTE Fg, KH, cCBan-KOJIOHHBI C TIOTPY>KaeMBIMH B TPYHT JKEJI€300€ TOHHBIMU
KOHCOJSIMH, pa0oTaromiell Ha CXKHMAIONIYI0 HarpysKy, CIEIyeT ONpelensTb Kak CyMMY
COINPOTUBJICHUN T'PyHTa I0J HWKHUM €€ KOHIIOM, ITOJl KOHCOJSAMH W Ha OOKOBOW MOBEPXHOCTH MO
thopmyme

Fa =7c (RA+7¢onReon Avon +UZfiy), (14.1)

rae Yo, R, 4, u, fi, hj — 10 ke, uto u B hopmyie (7.8);

Yeon - MOTIOJIHUTEIBHBIN KO3(P(HUIUEHT YCIOBUH PAaOOTHI, Yeon = 0,4 UL MECKOB U Yeon = 0,8 s
TJIMHUACTBIX TPYHTOB;

Rcon — pacueTHOe CONMpOTHBIEHHE TPYHTA I10]] KOHCOSIMH, KIla, Ipy morpykeHuH uX B TPYHT Ha
riryouny 0,5—1,0 M, npuaIMaeMoe o Tabmmie 14.3;

Aoy — TUIOMIAH IPOEKIMH KOHCOIEil Ha TOPH3OHTANBHYIO ITOCKOCTD, M-,

Tabmuma 14.3

I'pyater |Koaddumment| PacueTHple cOMpOTHBIEHHUS MO HIDKHUM KOHIIOM HAOMBHBIX U OypPOBBIX

IIOPUCTOCTH € cBail R, kIla, nmpu rioyOuHe X norpykeHus 2—3 M U pacueTHbBIE

COTIPOTHBJICHHUS TIOJT KOHCOJISIMU CBail-KOJIOHH Reqp, KI1a
MIECKOB
KPYIHBIX | CpemHeil KpYMHOCTH | MeJKHX | IBUIEBATHIX
[JIMHUCTBIX TPYHTOB IIPH MTOKa3aTele TeKy4ecTH |, paBHOM

0,0 0,2 04 0,6
Iecku 0,55-0,8 2000 1500 800 500
Cynecu u 0,5 800 650 550 450
CYTJIMHKA 0,7 650 550 450 350
1,0 550 450 350 250
I'nuHEB! 0,5 1400 1100 900 700
0,6 1100 900 750 600
0,8 700 600 500 400

14.6 Hecymyroo cnocoOHOCT, CBali TaBpOBOTO W JABYTaBPOBOIO CEUYCHUH MpH JEHCTBUU
BEPTUKAJIBHON COCTABISIONICH HArpy3KH CIEIyeT ompeneiath no ¢opmyie (7.8), npuHuMas B Hel
3HaueHwus f; Ha GOKOBOIT MOBEPXHOCTH IMOJIKK U CTEHKHU 110 Tabmuie 14.2.

[Mpumeuanne — Ilpu pacueTe Hecymeil cHOCOOHOCTH CBaW TaBPOBOTO M JBYTaBPOBOTO CEUYCHHIA,
UCTIONB3yEeMBIX AN 3JaHUH C KAapKacoM W3 TPEXIIApHUPHBIX pPaM, MOOMYCKAeTCsl YYUTHIBATh BIIUSIHUE
TOPU30HTAIBHOM COCTaBIISIONIEH pacropa Ha pacueTHBIE CONPOTHUBIICHNS Ha OOKOBOH MOBEPXHOCTH CBAii.

14.7 PacyeTHble XapaKTEPUCTUKU TPYHTOB TPH ONPEJENICHUH Hecylleil CHOCOOHOCTH CBail MO
14.3—14.6 cnenyer npuHAMATH AJs1 HanboJiee HEOIArONPHUSTHOTO CiTydast X CE30HHOTO M3MEHEHHUS B
MPOIIECCe CTPOUTENILCTBA M AKCIUTYaTallUH 3/1aHHS.

14.8 Ilpn npoeKTHPOBAaHUN CBAHHBIX (D)YHIAAMEHTOB B ITyYHHUCTHIX I'PYHTAX CIEIyeT IPOU3BOJIUTH
pacuer Ha BO3ACiCTBHE CHII ITy4eHHSI.

15 YCTPOMCTBO CBAMHBIX ®YHJIAMEHTOB
15.1 OBLIME MMOJOKEHUSL
15.1.1 Tlpu npou3BOACTBE CTPOUTEIEHO-MOHTAXKHBIX pa0OT 10 YCTPONCTBY CBaWHBIX (PYHIaMEHTOB
JIOJDKHBI COOJTIOIaThCsI TPEOOBAHUS HOPMATHBHBIX JIOKYMEHTOB, YKa3aHHBIX B 4.12.

15.1.2 PaGoTbl MmO ycCTpoicTBY CBalHbIX ()yHZAMEHTOB JOJDKHBI IMPOM3BOAUTHCS IO TIPOCKTY
npousBosacTBa pador (IITIP), pa3paboTky KOTOpOTO BHINOJHSAET MOJAPSAIAHAS OpraHU3alus Ha



OCHOBaHMWM TIIpoeKTa opranu3auud crpoutenscTBa. [IIIP  cornmacoBbiBaeTcs € NPOEKTHOU
opraHuzaiyen, paspaboTaBiieil IPOEKT CBalHbIX (yHIaMEHTOB.

15.1.3 B cocras IIIP BxomsT:

- CTpoiireHIUIaH OOBbEKTa C HAHECEHHEM Ha HEM I'PaHUIl U OTMETOK KOTJIOBaHA, OCeil CBalHBIX
pSIOB, ceTel 3JEeKTpo- M BOJOCHAOKEHMsS, pacloJOXeHHs OBITOBBIX M IIPOM3BOJCTBEHHBIX
KOMMYHHKaLUH;

- IepevYeHb HeOOXOIUMBIX MaIlIiH 1 000pyJOBaHUS;

- TEXHOJIOTMYECKHE CXEMbI OCHOBHBIX IIPOM3BOJICTBEHHBIX ITPOIIECCOB (CXEMBI IBI)KEHHS KOTIPOB U
OypOBBIX MalIMH IPH YCTPOWCTBE CBail, CXEMBbl MOATACKMBAHUS CBai, apMaTypbl, KapKacoB K
MeXaHu3MaM H Jp.);

- CXEMBI C pa3MELICHHEM BPEMEHHBIX JIOPOT, IUIOMIAZIOK CKJIAAMPOBAaHMSA CBall M JPyTUX
CTPOUTENIBHBIX KOHCTPYKIIUN U MaTepUaloB;

- KaJIeH/TapHBIN IUIaH POU3BOCTBA paboT;

- Tpa)MKH TPAHCHOPTUPOBKH HA OOBEKT CBai, KOHCTPYKIMWH, MOTPeOHOCTH B pabodnx Kaapax u
OCHOBHBIX CTPOUTEJIBHBIX MalIHHAX;

- KpaTKasi TIOSICHUTEJbHAs 3allicKa C pacueTaMH NMOTPeOHOCTH CTPOWUTENBHBIX MAIIWH U TEXHHUKO-
SKOHOMHYECKMM o0ocHoBanueM I1T1P;

- JIOTIOJHUTENbHBIE TPeOOBAaHUS, NpEABIBISEMbIE K IPOM3BOACTBY pPabOT, XapaKTepHBIE IS
JaHHOTO O00BEKTa B  3aBHCUMOCTH OT  HMHXXEHEPHO-TEOJOTHYECKHX, THAPOTEOJIOTMYECKHX,
KIMMaTU9IECKUX M IKOJOTHYECKHUX YCIOBHUI IUIOLIAK! 1 TUIIA COOPYKEHHH.

15.1.4 VcrpoiictBo cBaifHBIX (YHOAMEHTOB JIOOOTO THIIA BBIIONHSIIOT B  CIEAYIOIIEH
MOCJIEI0BATENLHOCTH:

- IUNIJAHUPOBKA IIJIOLIAJKU CPE3KOU WM MTOACHIIKOM;

- YCTPONCTBO KOTJIOBAaHA M €T0 clava-IpHeMKa;

- pa30MBKa U 3aKpeIICHUE OCeil MOrpy»KaeMbIX MM N3rOTaBIMBAEMbIX CBaii;

- mpoOHast 3a0MBKa CBali;

- IOTPy>KE€HUE UM U3TOTOBJICHHUE CBaii;

- c1ava-TIpreMKa BBITTOJTHEHHBIX CBal;

- cpyOKa roJos cBaii;

- 3a9MCTKa KOTJIIOBaHA B MECTaX YCTPOHCTBA POCTBEPKOB;

- YCTPOWCTBO OETOHHOM ITOATOTOBKH I10J] POCTBEPK;

- YCTPONCTBO pOCTBEPKA (ITUIHTHI);

- cAava-TIpreMKa cBaifHOro ¢yHIaMeHTa.

15.1.5 KotnoBaubsl i ycTpoiHCTBa CBaliHBIX (yHIAaMEHTOB 0€3 YKpEIUICHHH pa3perniacTcs
INPUMEHSTh, KaK MPaBUJIO, Ha TIyOMHE BBIIIE YPOBHSI MOA3EMHBIX BoiA. KpyTusHa oTKOCOB
00yCIIOBITMBAETCS BUAOM TIPYHTA, TIIyOWHOI KOTJIOBaHA M XapaKTepoM Harpy3ok Ha ero Ooprax. B
KOTJIOBaHaX HeOOJbIION MmMpHHBI (MeHee 4 M), yCTpauBaeMbIX BBIIIE YPOBHS IOJ3EMHBIX BOJA B
YCTOWYMBBIX TPyHTaX, MOTYT OBITh NPUMEHEHBI 3aKiaJHble KpEIJICHUS M3 JIOCOK M PAaCIOpOK,
YCTaHABIMBAaEMBIX B IPOLIECCE M3BIEUEHUs IpyHTA. IIpM HEyCTONYMBBIX M BOJOHOCHBIX TIpyHTax
YCTPOMCTBO KOTJIIOBAHOB HEOOXOANMMO NPOU3BOIMTH I0JI 3aIIUTONW OrpaskaeHHs (3a0MBKOHM IIITyHTa,
YCTPOMCTBOM TOJINOPHBIX CTEH M Ap.). Pa3Mepsl KOTIIOBaHA JOJDKHBI ONPENEISTHCS MPOESKTHBIMU
pasMepamu (yHZaMEHTa B IUIAHE M C YYETOM HX YBEJIMYEHHS B COOTBETCTBHH C HPHHATHIMH
croco0aMH  BOJIOOTBOJA, YCTAHOBKM ONANyOKM W KpeIUICHUH, OETOHHUPOBAHMSA, paCIaTyOKH U
M30JISIIUU POCTBEPKOB.

Pa3zpaboTka KOTJIIOBAaHOB B MECTax, IJl€ MMEIOTCA JEHCTBYIOIIME MOA3EMHBIE KOMMYHHUKAIWH,
JIONyCKaeTcs IpH HaJIMYUM THMCBMEHHOIO Ppa3pellieHMs OpraHu3allid, OTBETCTBEHHOW 3a
OKCILTyaTallnuro KOMMyHI/IKaHI/Iﬁ, n J0JDKHa TIPOU3BBOAUTHCA C TPUHATHEM MEp IPOTHUB HX
MOBPEXKIICHNS, & B MECTaX PACIOJIOKEHHUS DISKTPUUECKHX W JPYyrux Kabenedl — B MPUCYTCTBUH
MpEeACTaBUTENS OpraHU3allli, SKCIUTyaTHPYIOIINX KaOEIbHYIO CETh.

15.1.6 Tlpu pa3buBKe Ocell CBail OTKJIOHEHHE OT IPOEKTHOTO IOJIOKEHHs B IIaHE HE JOJDKHO
npesbimath 5 MM. [IpoekTHoe TmoONOXKEeHHE CBall PEKOMEHIYETCS 3aKpervIsiTh Ha MecTe
METAJUTMYCCKUMU INTHIPSIMH, 3a0UTHIMU HA TiyOouny 0,2—0,3 M.

15.1.7 Ilpm TpaHCHIOPTHPOBKE, pa3rpy3Ke W CKIAJUPOBAHUM CBal 3aBOICKOTO W3TOTOBIICHMS
HEOOX0AMMO O0OECIeUnTh MX COXPAaHHOCTh (YKiazka B IITabenb B TOPHU3OHTAIBHOM ITOJIOKEHUH
TOJIOBaMHU B OJJHY CTOPOHY HpH BBICOTE mTadens He Oonee 2 M). XpaHeHHE B OJHOM IITabese cBai
Pa3HbIX KOHCTPYKIWH, IUTHH U CEYEHUH HE TOITyCKaeTCs.

15.1.8 [dns BemmmonHeHUs paboT MO YCTPOUCTBY CBAMHBIX ()yHIAMEHTOB NMPHMEHSIOT TEXHHYCCKHUE
CpPeACTBa, TTOAPA3AeNAeMbIe Ha OCHOBHBIE, BCTIOMOTATEIbHBIC U TSI KOHTPOJIS KadecTBa padoT.

K OCHOBHBIM TEXHHYECKHUM CpeaACTBaM OTHOCATCA KOIIPbI, YCTAHOBKH, MOJIOTBI U AOMKpPAThI IJIs
MOTPYXKEHUsI CBaif; OypoBble CTAHKM M IHEBMONpPOOOWHHMKM JJisi WM3rOTOBJICHHS CBail; KPaHOBOE



000pysIOBaHUE, UCIONIB3YyEeMOE JIIsi HABECHBIX KOMPOBBIX CTpPeN MM OypoBBIX pabO4YMX OpraHOB;
aBTOOETOHOCMECHTENN OOJBbIIOW BMECTHMMOCTH ISl TPUTOTOBJICHHS W JIOCTaBKH JIMTOW OETOHHOM
CMECH ISl U3TOTABIUBAEMBIX HAa CTPOUTENBHBIX ILIOLIAIKaX CBall.

K BcmoMorarenbHbIM — TEXHHUECKUM  CPEICTBAM  OTHOCSTCS  MAIIMHBI M MEXaHHU3MBI
00IECTPOUTEIFHOTO Ha3HAUEHHSI, B TOM YHMCJIE aBTOTPAHCIIOPTHBIE CPEJICTBA; MAIIMHBI JUISl 3eMIISTHBIX
paboT; TOTPY30YHO-PA3TPy304HBIE CPEICTBA; KOMIIPECCOPHI; 00OpYZOBaHME JUIS CBApOUYHBIX PadoT;
CBalfHbIC HATOJIOBHUKHM;, WHBEHTApHBIE XOMYTHI Ui CPyOKH TOJIOB CBal; OTOOWHBIE MOJIOTKH;
OeToHONMUTHBIE TPYOBI; OYHKEpHI U OaabH IS YKIAIKA OETOHHOW CMECH.

K TexHHUECKHM CpeAcTBaM Ul KOHTPOJIS Ka4eCTBa BBINOIHEHUS paboT OTHOCATCS TeOAE3NIECKUe
MHCTPYMEHTBI; OTKa30MEpbl; TaMMAaIUIOTHOMEpBI; MPHOOPHI Ui HEPa3pyIIAIOIUX CIIOCO00B
OTIpEIeTIeHNs] KJIacCOB OETOHA CBall M POCTBEPKOB, (DAKTHUECKOM TONIIMHBI 3alIUTHOTO CJI0sI OETOHA.

15.2 YCTPOMCTBO MPEJABAPUTEJBHO N3TOTOBJEHHBIX CBAI

15.2.1 TIpuMeHSIIOT CIeayIomune CIOCOObI OTPY)KEHHS IIPeIBapUTENGHO M3TOTOBIEHHBIX CBail M
cBaif-00omnouek: 3a0MBKa, BUOPONIOTpYKEHHE, BIABIMBAaHNE W 3aBUHUMBAHUE, a TaKKe oOieryaroniye
MOTPYXXEHHUE CpeiicTBAa — JHAepHOe OypeHue, ylalleHne TPyHTa U3 HOJBIX CBaldl M CBal-000JI0YEeK H
T.IL.

3a0uBHbIe M BUOPONOTrpy KaeMble CBaH

15.2.2 ns 3a0UBKH CcBaif MPUMEHSAIOT KOMPHI U KOIIPOBOE 000pyIOBaHKE, a TAaK)KE€ HABECHOE HIIH
CMeHHOe 000pyZoBaHue Ha 0a3e TPaKTOPOB U IKCKaBATOPOB.

3a0MBKY OCYLIECTBIISIIOT ~ MOJIOTAMH: MEXaHMYECKUMH, MapOBO3AYLIHBIMH, JW3EIbHBIMU
(IITaHrOBBIMH, TPYOYATHIMU HITH THAPABINICCKUMH ), BAOPOMOJIOTAMH T BHOPOIIOTPYIKATEISIMH.

15.2.3 Konep monOupaior mcxons nu3 TpeOyeMOro YAENbHOTO IaBJICHHS KONpa Ha TPYHT IO
XOZI0BOH 4acThI0, OJIE3HON BBICOTHI CTPEIIBI, TPY30H0ABEMHOCTH JIEOEIKH.

Monor moaOMpaloT HMCXON W3 MHXKCHEPHO-TEOJIOTHYECKMX  OCOOCHHOCTEH  IUIOIMIAIKH
CTPOWTENBCTBA, COOTHOIICHHS MACCHl YAAapHOH dYacTH MOJIOTA M MAacCChl CBaW, BO3MOXKHOCTH
MPUMEHEHHS cioco0a 3a0MBKY Ha paccMaTpUBAeMOH IIIOMIAJIKE.

15.2.4 HeoOxommmyto i 3a0MBKM CBal MaKCHUMAalbHYIO SHEprui0 yaapa Mmoinora Ey, Ik,
OTIPENIEIAIOT 10 (hopMyIIe

Ex=1,75aP, (15.1)
rae a — ko3¢ urmenT, papubiit 25 Jx/kH;

P — pacueTHas Harpy3ka Ha cBato (110 JaHHBIM IpoekTa), KH.

[IpuHATHINA THIT MOJIOTA C PACUETHOM SHEPTHEN yaapa N0HKEeH YOBIETBOPIThH YCIOBUIO

(Qu + QH/E <k, (15.2)

rae Q, — moJHbIH Bec MojoTa, H;

( — Bec cBau (BKJIFOYAs BEC HArOJOBHUKA U 1o0adka), H;

H — ¢axTiueckas BpICOTA MAJCHAS YIAPHOU YaCTH MOJIOTA, M;

Ey, — pacueTHas 3Heprus yaapa MpHHSATOTO MOJoTa, JIK;

K, — koo durment, npuBeeHHbIi B Tabmuie 15.1.

Tabmuma 15.1

Twumn momora 3nauenme koddhunrenta K, 1uist cBaii u3
JiepeBa cTanmu | JKeme300eToHa
TpyOuaThlii AU3EITb-MOJIOT 5 55 6
[TapoBo3xyurHbIit MOJIOT OJTUHOYHOTO nercTBus, 3,5 4 5
FI/I)IpOMOJ'IOT u IHTaHFOBBIf/'I ANU3CJIb-MOJIOT
IToxBecHOM MOJIOT 2 2,5 3

15.2.5 PacueTHOe 3Hau€HHE PHEPTUU yAapa MPUHUMAIOT:

JUTSL THIIPOMOJIOTOB, TIAPOBO3YIIHBIX MOJIOTOB OJJAHOYHOTO

JIEMCTBUSA U MOJBECHBIX MOJIOTOB. ..Exp = QH;

JUTSL TPYOYaThIX AU3€Th-MOJIOTOB. . ..Exy=0,9 QH;

JUIST IITAHTOBBIX JTU3EIB-MOJIOTOB. .....ccvvvveeeeeeeeeennnnn. Ey, = 0,4 QH.

3necs Q — Bec ynapHOit yactu MonoTa, H;

H — T0 %e, uto u B popmyne (15.2), m.

Ha crangnm oxoHwaHus 3a0MBKH CBail U TPyOUaTHIX AU3EIH-MOJIOTOB H = 2,8 M; AJIS IITaHTOBBIX




npu Macce yaapHeix dacted 1250, 1800 u 2500 kr — cootBercTBeHHO 1,7; 2; 2,2 ™M; nans
THAPOMOJIOTOB — TIO MACIIOPTY.

[MpuHATEIA THO MOJOTa W BBICOTY MAJEHHS €ro YIAApHOW YacTH CcJeqyeT IONOJHHUTEIBHO
NPOBEPSITh, PACCUUTAB JUIS JKEJIC300€TOHHOM CBal MaKCHMaJlbHblE CXKMMAIOIIUE HaIpsKSHUs,
JIOCTHT'aeMble B CBae IpH 3a0MBKe.

15.2.6 MakcumanpHbIe C)KAMAIOIIE HANPSHKEHUS B Kele300eTOHHON cBae MpH yaape MoioTa (c
ydeToM o0kaTusi OeTOHa B MpEAHANpPsDKEHHBIX CBAsX) HE JOJDKHBI, KaK MPaBWIIO, MpeBsimath 60 %
HOPMAJIEHOTO CONIPOTHUBIICHUSI OETOHA Ha CXKAaTHE AJSI CBail Ryn, HAXOAAMINXCS B HEAarpecCUBHOM cpee.

15.2.7 IIpu BeIOOpE MoOJOTA /1711 3a0MBKH CTAJIBHBIX CBail HEOOXOAUMO COOIOATh YCIOBHE

(m/ A) <kyo(R, /210)°, (15.3)
T/Ie m — Macca yAapHOW 4acTh MOJIOTa, KT;
A — IUI0MIa b TIOTIEPEYHOTO CEUCHHUS CBAH, M2,
Ky — Koo ument, pasubiii 0,8; mist TpyOuaTsix cBail — 1;
o — K03 pHIMeHT, IpUHIMAaeMbIi TI0 Tabmure 15.2;
R, — pacdeTHOe COnpoTHBIEHHE CTAIH O peaeny Tekydectu, MIla;
[ — moxa3zaTens creneHu, paBHbIi 1,4; mus TpyO6UaThIX cBait — 1,7.

Tabmnuma 15.2

Tun monora BricoTa nageHus yaapHoi yacTu 3HaueHus
MOJIOTa, M koo dunmenra o

I'mapoMonoT 1 MapoBO3AyIIHbLI 0,4 75
OJUHOYHOIO JE€HCTBUSA WU ITOBECHON 0,8 45
1,2 30

Ju3enbHbIi TpyOUaTHIi 2 45
2,5 30

3 20

JIn3enbHBIH IITAHTOBBIN — 50

15.2.8 Tpu BeIOOpE MOJOTa IUTs1 3a0WBKH HAKIIOHHBIX CBall SHEPTHIO yaapa CileqyeT YMHOXKUTH Ha
HOBBIIAOMIN KO3 (UIHEHT K, KOTOPBII COCTABIISACT:

1,1 — mpwu HaxiioHE cBau 5:1;

1,15— » » » 4:1;

1,25— » » » 3:1;

14 — » » » 2:1;

1,7 — » » » 1:1.

[Tpu npOXOXJIEHWHM CIOEB IUIOTHOTO TPYHTa CIlIeAyeT HPUMEHSITh MOJOTHI C JHeprueil yaapa
OoublIel, YeM moyyaeTcst pu pacueTe no GopMmyliaM, WM 3a0MBaTh CBau C IPUMEHEHHEM JIUJIEPHBIX
CKBa)KWH.

15.2.9 Beibop MosoTa isi 3a0MBKH COCTAaBHBIX CBail JUIMHOW Oosiee 25 M MPOHM3BOIAT B MPOCKTE
cBaifHOrO (yH/IaMEHTa, KaKk IPaBHJIO, C HCIIOIb30BAHHEM CIICIHAIBHBIX MPOTPaMM, aJTOPHUTMBI
KOTOPBIX OCHOBaHbI Ha BOJIHOBOHM TEOpHH ynapa. BeiOop mMomnoTa ocyIiecTBISIOT HA OCHOBE PEIICHHS
Ha OBM BapmaHTOB 3a7a4, B KOTODBIX, 33/1aBasicb KOHKPETHBIMU ITapaMeTpaMu CHUCTEMBI «MOJIOT -
HaroJOBHHK - CBasl - TPYHT», BBIYUCISIFOT OTKA3 CBaW M JTUHAMHUYECKHE HANPSDKEHHS B HEW OT yaapa
MOJIOTA.

15.2.10 3a0buBKy cBaii OCYLIECTBISIOT JI0 MPOSKTHOW OTMETKHU IPU MOJYYEHHH MPOCSKTHOTO OTKa3a
(morpy>xeHusi cBau OT OJIHOTO y/apa), pacCUUThIBAEMOro 1o (opMyJiaMm, MPUBEACHHBIM B MOJpa3zieie
7.3.

15.2.11 TIpu HeoOXoAMMOCTH NPOOMBKH B IPOIECCE IMOTPYKEHUS CBail CIOEB WJIM IPOCIOEK
IUIOTHBIX TPYHTOB B LENSAX COKpAILEHUS NPOJODKHTEILHOCTH 3a0MBKM CBai, oOecriedeHHs HX
COXPaHHOCTH M TOTPY)XKEHHs JI0 3aJ@HHBIX OTMETOK NPHMEHSIOT JIMJEpHblE CKBaKUHBL. B 3THX
Cilydyasix JIMICPHBIE CKBAXHMHBI yCTPAaUBAalOT OOBIYHO HAa 5 CM MEHBIIE IHArOHAIHM IIOTIEPEYHOTO
CEUCHHS TOTPy’KaeMOi CBan Ha TITyOHHY /10 TIOAOMIBBI INIOTHOH MPOCITOMKH.

15.2.12 JlunepHble CKBaKMHBI PEKOMEHIyETCsS TPHMEHATh TaKKe Npu 3a0MBKe cBail B
BOJIOHACHIIIEHHBIC TIMHUCTHIE TPYHTHI, KOTOPBIE HE YCIEBAIOT YIUIOTHSTHCS B Mpolecce 3a0UBKHU CBai,
YTO MOJKET IIPUBECTH K BEPTUKAIBHBIM JIe()OPMANNAM IPYHTOB U BBI3BATh BBIIIOP MOTPYKEHHBIX PaHEe
CBal, pa3pymICHHE CTBIKOB COCTaBHBIX CBail, pas3pylieHHE (YHIAMEHTHBIX KOHCTPYKIIHH
OIM3PacIIONOKEHHBIX 3AaHUN U COOPYKEHHM.

15.2.13 I'nyOuHy NHUAEPHBIX CKBaXMH HAa3HAUYAIOT OMBITHBIM IyTeM, HO He Ooiiee 0,9 [UIMHBI cBaii, a




JUIsl JIMJCPHBIX CKBAKUH, yKa3aHHBIX B 15.2.12, HE3aBUCHMO OT MX JUaMeTpa IiIyOnHa MOXXET OBbITh
OIpeJieIIeHa U3 YCIIOBHSI YCTOHUMBOCTH MX CTEHOK 110 (hopmyJie
Zey = 2¢,0y1, (15.4)

rne Z., — TpeJenbHas IIyOuHa yCTOHUMBOI CKBa)XKHUHBI, M;

¢, — HEeJIpeHUPOBAHHOE CONPOTHUBIICHHE MIIMHUCTOTO IPyHTa cABUTY, Klla;

Y1 — pacueTHOE 3HAUCHHE YIEIbHOTO Beca rpyHTa, KH/M,

15.2.14 Tlepen HauaJoM MaccoBOM 3a0MBKM CBall PEKOMEHAYETCs, KaK MpPaBWJIO, BBITOJIHATH
JUHAMWYECKHE UCHbITAaHUS CBali M, IpU HEOOXOJMMOCTH, CTAaTHMYECKHWE WCIIBITAaHHUS CBaM,
pykoBoacTBysich TpeboBanusiMu 'OCT 5686.

15.2.15 Tlpu BHOpONOTpPYKEHHH CBail KpeIUICHHE BUOPOMOTpYKaTellsdl WM BUOpoMosoTa (3a
WCKITIOYEHHEM BHOPOMOJIOTOB CO CBOOOJHBIM HAaroJOBHHKOM) CO CBAaCH WIIM IIITYHTOM JOJDKHO OBITH
JKECTKUM B TIPOIIECCE MTOTPYKEHUs. PEKOMEHIyeTCsl IPUMEHATh THIPABINIECKHE HATOJTOBHUKH.

15.2.16 BeiOop Tuma BUOpOMIOTpYy>KaTessl CIeAyeT MPOU3BOIUTH HCXOAS U3 TMPEIyCMOTPEHHOU
MPOEKTOM HECYIIeH CIOCOOHOCTH CBaul C Y4E€TOM IPYHTOBBIX YCJIOBHI.

15.2.17 /111 HU3KOYACTOTHBIX BUOPONOTpYKaTelel ¢ yacToTol BpaieHus aedasancos go 1000 B 1
MHUH 3HAYCHHE HEOOXOIMMOI BBIHYXKHAIOUICH CHJBI BuUOpomorpyxarens P, kH, ompeaensroT mo
thopmyne

PB = (1,4 Fd' 3 QB)/K61 (155)
rne Fq — pacuerHas Hecymiast ciocoOHOCTB cBau, KH, 1o mpoekTy;

Qg — Bec BHOpOCHCTEMBI, BKITIOYast BUOPOIIOTpysKaTenb, CBAl0 M HArOJOBHHUK, KH;

Ks — k03¢ GHIMeHT CHIDKEHNSI OOKOBOTO CONPOTHUBIICHHS TPYyHTa BO BpeMsI BUOPOIIOTPY>KEHHS,
MPUHAMAEMBIH JUTS PA3IHIHBIX TPYHTOB!

- MECKH CpeJHell MJIOTHOCTHU: rpaBenucTbie — 2,5; kpynHble — 3,2; cpenaneit kpynHoctu — 4,9;
neUIeBaThle — 5,7; Menkue — 6,2;

- TVIMHKCTBIE TPYHTHI TpH mokaszarene tekydecru I : 0-1,3; 0,1-1,4; 0,2-1,5; 0,3-1,7; 0,4-2,0; 0,5-
2,5;0,6-3,0; 0,7-3,3; 0,8-3,5.

[Ipumeuanus

1 JInst BOMOHACKHIIIICHHBIX MecKoB 3HaueHus K yBenmumBarot B 1,2 pasa Juis TIECKOB KPYIHBIX, B 1,3 paza —
cpeaHel KpynHocTH, B 1,5 pa3za — MeJKuXx.

2 Jlns 3amyieHHBIX meckoB 3HaueHus Kg cHmkaroT B 1,2 pasa, 4To HE UCKIIOYACT MPUMECHCHHE MOBBIIIAOIINX
K02 PUIMEHTOB, YKa3aHHbIX B II. 1.

3 [Ipu coUCTOM HalIaCTOBaHUH I'PYHTOB 3HaueHUE Ky OMpenernsroT Kak CpeIHeB3BEILICHHOE 0 TIIyOrHe.

15.2.18 3naueHme HEOOXOOMMOW MaKCHMaJIbHOM BBIHYKAAIOMIEH CHIbI BHOpomorpyxarens Pg
OKOHYATEeJIbHO JOJDKHO IIPUHUMAThCs He Hike 1,3 Qp mpu morpyxeHun cBai-0001049eK (C BO3MOXHOM
BBIEMKOW IPYHTa M3 BHYTpPEHHeW monoctu) U 2,5 Qp Mpu MOrpy>KeHWH CBall CIUIOLIHOTO CEYCHHS W
CBaif-000II049eK, OTpyKaeMbIX 06e3 BEIEMKH TPYHTA.

15219 W3 umcna BuOpomnorpyxarteneil, O0OECICUUBAIIMX  Pa3BUTHE  HEOOXOAMMOUN
BBIHYXK/IAIOIEH CHJIBI, BBIOMPAIOT BHOPOINOTpY)KAaTelb HAaUMEHbBILIEH MOIIHOCTH, Y KOTOPOTO
CTaTHYECKHI MOMEHT Macchl aebamancoB K, (MM MakcCHMalbHOE 3HAYCHHE MOMEHTa JebanaHcoB K,
JUTSL BUOPOTIOTpY KaTeeil ¢ peryanpyeMbIMU ITApaMEeTPaMu), KT - CM, YJOBJIETBOPSAET yCIOBHIO

Ko > M,A,, (15.6)
rae M, — cyMMapHasi Macca BUOPOIIOTpy KaTes, CBall U HaroJIOBHUKA, KT

A, — ammnuTyna KoneOaHUH MPU OTCYTCTBHU CONPOTHUBICHHH, CM, MPUHUMAaeMasi B 3aBUCUMOCTH
OT XapaKTePUCTHKH POPE3aeMbIX TPYHTOB U NTyOHHBI OrpyxeHust B npenenax 0,8—1,6.

BaaBanBaeMble cBau

15.2.20 BaaBnuBaHue cBail MOXKET OCYIIECTBISITHCSA B TEX K€ TPYHTOBBIX YCIIOBHSX, B KOTOPBIX
BBITIOJHAIOT MX MOTPYXEHUE APYTUMH criocobamu (YIapHEIM, BHOPAIIMOHHBIM U JIp.).

[Tpeamourenne BAABIMBAaHHUIO, MO CPaBHEHHIO C APYTMMH CIOcOo0aMu, CIEAyeT OTAaBaTh IPH
HEOOXOIMMOCTH YCTPOUCTBA CBalf BOJIM3M CYIIECCTBYIOIINX 31aHUH, COOPYKEHIH N KOMMYHHKAIINH.

15.2.21 Tlpu BHaBIMBaHWU CBall B IUIOTHBIC TPYHTHI (MM NPU HPOXOXKICHHUH MPOCIOCK TaKUX
TPYHTOB) PEKOMEHYETCs MPUMEHATh PAa3JIMYHbIE CIIOCOOBI CHIIKEHHUS! COIPOTHUBIICHHS TOTPYKEHHIO
(HampuMep, yCTPOMCTBO JNHACPHBIX CKBaXKHH). lIpym MX HasHaueHMH HEOOXOIMMO YUYUTHIBATh TaKHe
(haKTOpBI, KaK BO3MOYKHOE CHIDKCHUE HECYILIEH CIIOCOOHOCTH MOTPYKAEMbIX CBaM, a TaK)Ke HEraTHBHOE
BIMSHHE OTHX MEPONPUATHH Ha COCTOSIHUE U OO0ECHeYeHHWe HaJIe)KHOCTH CYyHIECTBYIOMINX
(yHIaMEHTOB COCETHHUX 3[IaHUIl U COOPYKEHHUI, B TOM YHCIIE TTOJI3EMHBIX.

15.2.22 ]Jlns BpaBnuMBaHMSA CBadl MOTYT OBITH HCIIONB30BaHBl PA3IWYHBIE THIBI YCTaHOBOK
CaMOXOJIHBIX (Ha 0a3e TPaKTOPOB, IKCKABATOPOB M KPAHOB) MJIM HECAMOXOIHBIX (C YIIOPOM JIOMKPATOB



B CYILECTBYOLIHE (YHIAMEHThI WJIM CUCTEMY aHKEPHBIX YCTPOMCTB, COEIMHEHHBIX C ()yHIaMEHTaMu).

BbI00p ycTaHOBKH ClleyeT NMPOU3BOIUTE HCXOJIS U3 CIIEAYIOIIUX YCIOBHIA:

- CTECHEHHOCTH YCJIOBHH CTPOMTEINILCTBA (rabapHThl);

- pa3MepoB cBali;

- HeCyIleH CIIoCOOHOCTH 3alPOEKTHPOBAHHBIX CBaii;

- OCHAIICHHOCTH CTPOUTEIFHON OpraHM3alliH, BRITIOTHSIONMIEH CBalfHbIE paOOTHI.

15.2.23 BpaBnmuBaHUe cBall OCYIIECTBIIIOT JO IPOCKTHOW OTMETKH TPH JOCTHKCHHUU YCHIIAS
BIABIHMBaHM, HE MeHee yeM Ha 20 % MpeBbIMaroNnIero HECYIIyIo ClTocOOHOCTh Fy, paccunThIBaEMyIo B
COOTBETCTBHH C yKa3aHUSIMHU Mofpazena 7.2.

BunTOBBIC 1 0ypO3aBHHYMBAEMbIe CBaH

15.2.24 TlorpyxeHne BUHTOBBIX M OypO3aBUHUYMBAEMBIX CBail PEKOMEHIYETCS NPOU3BOIUTH C
MOMOIIEI0 OypoBbIX ycTaHOBOK Thuma CO-2, CO-1200 win cnenuanbHBIX YCTaHOBOK, Pa3BHBAOIIIX
KpyTamuit MoMeHT He MeHee 32000 H-m.

B mpomnecce morpykeHusi cBaid 4epe3 Kaxable 0,5 M IODKHBI (DPMKCHPOBATHCS M 3aHOCHUTHCS B
JKypHaJ IPOJOKUTENBHOCTD IOTPYKEHUS CBAH U 3HAUCHMS KPYTAIIEro MOMEHTA.

15.2.25 B nensiXx MHHMMANbHOTO HapyIIEHHs] CTPYKTYpbl TPYHTa IpPU HOIPY’KEHHUH BUHTOBBIX U
Oypo3aBHHYMBAEMBIX CBail M COKpPAIIEHHS BPEMEHH IOTPYKEHHS 3HAUYCHNE OCEBOM MPUTPY3KHU TOIDKHO
NPUHAMATHCS B 3aBUCHMOCTH OT IUIOTHOCTH HPOXOAUMOTO rpyHTa. OCEBYIO MPUTPY3KY KOPPEKTUPYIOT
TakkuM 00pa3oM, YTOOBl KOI(P(HUIMEHT morpyxeHus cBau K, BBIYHCIACMBIA KaK OTHOIICHHUE
TEOPETHYECKOTo gucia 000poToB cBan Ha 0,5 M ee mOrpykeHHs N, K (aKTHIECKOMY YHCIy 000pOTOB
N, ompenensieMOMy IIyTeM YMHOXKEHUS CKOPOCTH BpAIICHUS BBIXOAHOTO Bajla YCTAHOBKH JUIS
MOTPY>KEHUS Ha TIPOIOJKUTENIBHOCTE OTpyKeHus cBau Ha 0,5 M, ObIT BO3MOXKHO Oiike K 1.

IMpumeuanne — Teoperndeckoe 4gmcino 06opoToB cBam Ha 0,5 M ee HOTpYKeHUsS N, ONPEAEISIOT ITyTeM
nenenust Al = 0,5 M Ha mar criupanu (BUHTOBOM JIONACTH).

15.2.26 TIlpu cooTBeTcTByIOLIIEM OOOCHOBAaHMHM pacuyeTOM M COTJIACOBAHHH C IPOEKTHOM
OpraHM3alell JIOIycKaeTcss M3MEHEHHE pacIlojOKEHHsS BHUHTOBBIX M OypO3aBHHYMBAEMBIX CBail ¢
TIyXUM HaKOHEYHHKOM B TIpollecce MPOU3BOJICTBA PadOT (M3BJIEYEHUE CBail IPH BCTpPEYE ¢ MECTHBHIMHU
CKOIUIEHHSIMH TaJIeYHHKa, KPYITHBIMH BaJlyHaMH | T.II. ¥ TIOBTOPHOE MTOTPYKEHUE CBai).

B monoOHBIX ciydasx (Haau4we BKIIIOYEHWH) MOIYCKAaeTCsl NMPHMEHEHHE JIMACPHBIX CKBaKHH
JuameTpoM, He MeHee deM Ha 0,1d MeHpIIMM JameTpa CTBoJa CBau 0, U pacroioKeHneM Ux 3a00s He
MeHee 4eM Ha | M BBIIIe OTMETKH pacIioiI0)KeHHs HIKHUX KOHIIOB CBai.

15.2.27 Tlpu yctpoiicTBe OypO3aBHHYMBAEMBIX CBAail C TIyXHMM HAKOHEYHHKOM B HEYCTOMYMBBIX
TPYHTax BMECTO YCTPOWCTBA JIHIEPHBIX CKBAXKHUH CJIEAYET BBINONHATH PHIXJICHHE IPYHTOB IITHEKOBBIM
Oypom (6e3 mompema ero mpu OypeHHH) B IpeneNnax TPYHTOBOTO MacchBa (LMIMHApA), AAAMETP
KoTOporo He mMeHee yeMm Ha 0,1d MeHbIIe IuamMeTpa CTBOJA CBaM M OTMETKA HH3a MAacCHBAa HE MEHeEe
geM Ha 0,5 M BbIIIe TIPOEKTHOW OTMETKH PACIIOJIOKEHHS HIKHUX KOHIIOB CBaif.

15.2.28 Ilpu ycrpoiicTBe OypO3aBUHYMBACMBIX CBail CO ChEMHBIM HAKOHCYHHKOM, KOTJA CTCHKH
CBaii BHIMOJHSIOT POJIb MHBEHTAPHBIX 00CAHBIX TPYO, ClieyeT YUUTHIBATh TPEOOBaHMS, OTHOCSIINECS
K YCTpOUCTBY OypoHaOuBHBIX cBaii Trna BCHU (15.3.2-15.3.4).

15.2.29 Ilpu yctpolictBe Oypo3aBHHUMBACMBIX CBall C TIyXUM HAaKOHEYHHKOM Oe3 apMHPOBAHHMS
OGeToHMpOBaHKE MOJIOCTEH CBail ClieyeT MPOU3BOANTH CBOOOIHBIM cOpackiBaHHEM OETOHHOM CMecH ¢
0caiKoil KoHyca 5—7 cM. YIUIOTHeHHE OeTOHA ITyOHMHHBIM 3JIEKTPOBHOPAaTOPOM IIPOU3BOIAT TOJIBKO B
TOJIOBHOW 4acTH CTBOJIA.

15.2.30 TIpu ycTpoiicTBe Oyp03aBHHYMBAIOIIMXCS CBal C TIyXUM HAKOHEYHHKOM C apMHUPOBAHUEM
OGeTOHMpOBaHNE IOJIOCTEH CBail B IpenesaX BBICOTHI YCTAHOBKH apMaTyphl CIEeAyeT HpPOWU3BOIUTH
METOJIOM BEPTHUKAILHO nepemernatomeiics: Tpyost (BIIT).

15.3 CBAH, U3TOTABJINBAEMBIE HA CTPOUTEJIbHOM IIOIIAJIKE

15.3.1 W3 cBaif, W3roTaBIMBACMBIX Ha CTPOHUTENBHOW IMIomanKe (6.4—6.7), HauOobIICce
MPUMCHCHHE HAXOAT OYpOHAOUBHBIC, B TOM YHCIIC OypOCEKyIrecs U OypOUHBEKIIMOHHEIC, CBAH.

ByponaGuBHbIe cBan

15.3.2 BypoHaOuBHbBIE CBau 1O CIOCO0Y M3rOTOBJICHHS MMOPA3CISIOT B COOTBETCTBIH C TabnuIen
I'.2 mpunoxenns I



B CBSI3HBIX MaJIOBJIQXKHBIX TPYHTaX, KOTJa MOXKHO OCYLIECTBIISITh OypeHue 0e3 KperuieHHs: CTEHOK
CKBQ)XKMH, CBal yCTPauBalOT 0€3 UCIIOIb30BaHMsI 00CaIHBIX TPYO.

B BOMOHACHIIIEHHBIX TPYHTaX IPOXOJKY CKBAXHMH IUISi yCTPOWCTBAa CBail NPOBOIAT HIIHM IIOX
3alUTON 00CAaIHBIX TpyO, WJIM IOA 3aIUTOM TIIMHHCTOrO WJIM IOJMMEPHOro OypoBOTO pacTBopa,
KOTOpBIE CO3/IAI0T N30BITOYHOE IAaBJICHUE B CKBAKMHE, IPEISITCTBYS pa3pyLIEHHUIO €€ CTCHOK.

15.3.3 Paboter 1o ycTpoicTBY OypOoHAaOMBHEIX M Oypocekymmxcs cail Tima bCU ocymecTBiasioT
CTaHKaMM BpAIIATEIbHOTO M yJapHO-KaHATHOTro OypeHws. [Ipm 3TOM peKkoMeHIyeTcs HCIOIb30BaTh
ycranoBky CII-45 umu 3apyOexxHble yctanoBkU «benoroy, «Kacarpanne» u «bayepy.

15.3.4 Tlpumensiemble npu ycrpoiictBe cBail Thna BCU mHBeHTapHbIe oOcaaHble TPYObI JTOJDKHBI
COCTOSITb W3 OTAENbHBIX CEKLUH, NMPUYEM CTHIKM HIDKE YPOBHS IOA3EMHBIX BOJA JIOJDKHBI OBITH
TepMETHYHBIMH.

15.3.5 Ilpu npumeHenun OypoHaOuBHbIX cBaii Tuma BCBo, ycTpamBaembIX ¢ yIIMpeHHEM U
3aKpeIyIeHUeM CTEHOK HEH3BJIEKAaeMBIMH O0CaJHBIMH TpyOamMH, pPEKOMEHIYETCS HCIIOIb30BaTh
YCTAHOBKH BpallaTeIbHOTO U yaapHo-kaHatHoro 0ypenus bC 1-M, YKC umu YPB-3AM.

15.3.6 Tlpu npumenennn OypoHaOMBHBIX M Oypocekymuxcst cBail Thna bCC, ycrpauBaembix 0e3
3aKpeIIeHUs] CTEHOK CKBa)KHH, PEKOMEH/YETCs MCIOJIb30BAaTh YCTAHOBKHM BPalIaTEIbLHOTO OypeHUs
CO-2 u CO-1200.

15.3.7 BypeHne CKBaXHH C TpUMEHEHHEM OOCaJHBIX TpyO MOIDKHO OCYIIECTBISATHCS 0Oe€3
OTIepe)KaroIero 3a00sl.

IIpu OypeHnn B OOBOAHEHHBIX IECKAaX C IPOCIOWKAMH IUIBIBYHA, 3aMOJHSIOLIETO IOJOCTb
00cagHOM TpyOBI, ClIeAyeT OCYIIECTBISITh M01ady B HEE BOJBI I HOANEP)KAHHUS PAaCUETHOTO YPOBHS
MIOJI3EMHBIX BOJI M30BITOYHBIM HAIIOPOM HE MeHee 4 M.

B mponecce OypeHusi CKBaXMH IO CBau CleAyeT OTMedaTh NPOBAJILI MHCTpyMeHTa. [lpu
(buKCHpOBaHMY MTPOBaia HEOOXOANMO OCTAHOBUTH PAOOTHI U COOOLIUTH aBTOPCKOMY HAA30DYy.

15.3.8 BrlOypeHHBII TPYHT JOJDKEH TIPY3MThCS HEIOCPEICTBEHHO B aBTOTPAHCHOPT WM
Teperpy>karbcsi aBTONOTPY3YMKOM B aBTOTPAHCIIOPT M BBIBO3UTHCS 32 IpEZesbl CTPOUTEIHHOU
TUTOLIA TKH.

15.3.9 TIlocne 3aBepuieHHs IMPOXOJKM CKBKHUHBI MPOW3BOJAT 3a4UCTKy 3a00s1 OT MUIaMa
MEXaHWYEeCKUM CII0OCOOOM, a TNpH ONHPAaHHH CBail Ha CKAJIbHBIE TPYHTHI 3a4MCTKa 3200 MOXKeT
BBITTOJTHATHCS JOTIOJTHUTEIIFHO THIPABINIECKIM CIIOCOOOM.

B cyxmx CKBaXMHaX pa3pbIXJICHHBIH TPYHT MOXeT OBITh YIUIOTHEH TpamOoBaHueM. B
BOJIOHACBHIIIIEHHBIX TPYHTaX JOIYCKAaeTCsl IPOBOAWTH TaKO€ YIUIOTHEHHE ITyTeM CcOpachlBaHUA
TpaMOOBKH (Maccoif He MEHee 5 T Mpu AuamMeTpe CKBaXHHBI | M 1 Oosiee U Maccoit 3 T pu quaMeTpe
cKkBaXuHBI MeHee 1 M). TpamOoBaHMe IpyHTa B CKBaXMHE HEOOXOIUMO MPOHM3BOAUTH JO 3HAUCHHMS
0TKa3a, He MPEBBILIAIONIETro 2 CM 3a NOCJIEHUE MSTh YapOB.

3areM JOJDKHA OBITH OCYIISCTBICHA MPOBEPKA COOTBETCTBUSA (HAKTUUCCKOW TIyOHWHBI CKBAYKHHBI
MIPOEKTHOM U HAJIWYHS TPYHTOB, IIPEyCMOTPEHHBIX B IPOEKTE O] HIPKHIM KOHIIOM CBaH.

15.3.10 IMpu OypeHUM CKBaXXHHBI MMOJ 3alIUTOW TJIMHHCTOTO PACTBOpAa €ro YpPOBEHb B IpOIEcCe
OypeHHsl, OYMCTKH M OETOHMPOBAHMS CKBAKWHBI JIOJDKEH OBITh BBHINIE YPOBHS IOJ3EMHBIX BOZ HE
MeHee yeM Ha 0,5 M.

ITpn nmpumeHeHnu OypOBOTO ITOJIMMEPHOTO PacTBOpPA €r0 ypOBEHb B CKBaKMHE B IIPOIECCE €€
OypeHHs, OYMCTKM M OCTOHMPOBAHMS JOJDKEH OBITH BBIIIC YPOBHS IOA3EMHBIX BOJl Ha BEIUYHUHY,
pasHyo 10 % mnuHBI cBan, HO HE MeHee deM Ha 2 M. Ilpm 3ToM oOcanka CKBaXWHBI HE MCKITIOYAET
TpeboBaHNS HEOOXOJMMOCTH MOJICPKUBATh YPOBEHD PAacTBOpa Ha/l YPOBHEM ITOJ[3EMHBIX BOJI.

15.3.11 CocraB TIMHHCTOrO pPACTBOpa Ha3HA4YaeT JabopaTopusi B 3aBUCHMOCTH OT COCTaBa
NpOXOoJAUMBIX IpyHTOB. Coziep)KaHue Mecka B TMNIMHUCTOM pacTBOpE He JOJDKHO ObiTh Oonee 10 %. B
npoiiecce OypeHHsT HaJJISKUT TMPOU3BOJUTh MEPHOANYECKYIO TPOBEPKY OCHOBHBIX IOKa3aTelnei
TJIMHUCTOTO PAacTBOPA: BSI3KOCTH, INIOTHOCTH U COJIEpIKaHHs TecKa.

CocraB TMOJMMEPHBIX PACTBOPOB, HM3TOTABIMBAEMBIX C HCIOJB30BAHUEM CEPTH(UINPOBAHHBIX
3arycTuTesiell Ha OCHOBE TOJIMaKpUIIaMHIa, TOAOUPAIOT CTPOUTENBHBIE Ta00PaTOPHUHU C 00sI3aTEIIbHBIM
co0JTI0/IeHNEM YCIIOBHs 00eCTiedeHus BI3KOCTH pacTBopa B mpezaenax 35—=80 ¢/ mo BHCKO3UMETPY
Mapia (MeHblIIee 3HaYE€HHE BSI3KOCTH COOTBETCTBYET INIMHUCTHIM TPYHTaM, a OoJblIee — MEeCcKaM).

15.3.12 U30eiTouHOE HaBieHWE (HAMOpP) BOMBI JIOMMyCKACTCSA WCIONB30BaTh M KPEIUICHUS
MOBEPXHOCTH CKBRXWH MpU OypeHHWH B TJIHMHHUCTBIX BOJOHACBHIIICHHBIX TPYHTaX IPH YCIOBHH
pacIiookeHus CKBaKUH He Ommke 40 M OT CyIIECTBYIOIINX 3IaHUH U COOPYKEHHH.

N36bITOuHOE faBneHne (HAMmop) AN KPEIUIEHHS CTEHOK CKBXKMH KaK B TJIMHHUCTBIX, TaK M B
MECYaHbIX BOJIOHACHIIIEHHBIX TPYHTaX JOIYCKAETCs MCIIONB30BaTh NMPH OYPEHHU UX C MPUMEHEHUEM
MOJHMMEPHBIX OYpPOBBIX PAaCTBOPOB IPH PACIOJIOKEHUH CKBOXUH HE OJMKE 5 M OT CyLIECTBYIOIIMX
3JIaHUH U COOPYIKEHHH, TPU ITOM BEPXHSS YaCTh CKBAYKHH JI0OJDKHA UMETh KOHAYKTOP-00CaAKy JUTMHOMN
He McHee 2,5 M.



15.3.13 3a0o¥i CKBaXHH TPU OYpEHHUHU JOJDKCH JOBOJUTHCS 0 MPOCKTHBIX OTMETOK. Eciu Hemb3s
NPEO0JI0NIETh NPEMATCTBUS, BCTPETUBILNECS B Npolecce OypeHUsl BhILIE MPOEKTHOW OTMETKH ee 3a0os,
pelIeHre 0 BO3MOXXHOCTH HCIOJIb30BaHNS CKBaYKHH ISl YCTPOMCTBA CBall JI0JDKHA IIPUHATH TPOEKTHAs
OpTaHHU3aIHsL.

15.3.14 Tlo oxoHuaHuMM OypeHHs CIEAyeT IPOBEPUTH COOTBETCTBHE NPOEKTY (HaKTHUECKUX
pa3MepoOB CKBaYKMH, OTMETKH HMX YCThs, 320051 U PACIIONIOKCHUS KaKIOH CKBOKHHBI B IUIaHE, a TAKKE
YCTaHOBUTH COOTBETCTBHE I'PYHTa OCHOBAHWS JAHHBIM MH)XEHEPHO-TEOJOTMYSCKUX HM3BICKaHUH (IpH
HEOOXOANMOCTH C MPUBJICYEHHEM T'e0JIora).

[Tpn GeToOHMpPOBAaHHMM HACYXO Iepel]] YCTAHOBKOH apMaTypHOTO Kapkaca M IIOCHIE €ro yCTaHOBKH
JOJDKHO OBITH NPOU3BENICHO OCBHUIETELCTBOBAHNE CKBAXXMHBI HA HAIMYHME PBIXJIIOTO IPyHTa B 3a0oe,
OCBITeH, BBIBAJIOB, BOIBI U IIaMa.

15.3.15 BypeHune CKBaXHH PSJIOM C paHEEe HW3TOTOBJICHHBIMU CBAasMH JIOMYCKAETCs JHIIGL TI0
MIPOIIIECTBUM He MeHee 48 4 mociie OKOHYaHHs OCTOHMPOBAHUS MOCIeAHUX. JlomycKaeTes CoKpalnaTh
YKa3aHHBIN CPOK IPH UCIIOIH30BAHHUH CIICIMAIBHBIX OETOHOB C YCKOPEHHBIM BPEMEHEM TBEP/ICHUSI.

15.3.16 ApmupoBaHue CBaif cleayeT NpPOWU3BOIUTH 3apaHee M3TOTOBJICHHBIMH KapKacaMH,
yCTaHABIMBAaEeMbIMHA B CKBAXHHY Iiepe]] OSTOHMpOBaHHEM. B mensx mnpenoTBparieHus NogbeMa M
CMEILICHH B IUTaHEe apMaTYpHOro KapKaca yKJa pIBaeMOi OSTOHHOM CMEChIO H B IIPOLIECCE U3BJICUCHUS
OCTOHONMTHOM WK 00CagHOW TPYOBL, a TAKKe BO BCEX CIyYasxX apMUPOBAHMS HE Ha MOJNHYIO TITyOHHY
CKB&XHHBI €ro HEOOXOIMMO 3aKpEelNHTh B HPOSKTHOM IIOJIOKEHHU. PeKoMeHmyeTcs 3aKpeIUieHHe
Kapkaca IPOHU3BOJMUTH C IIOMOLIBIO TPYOBI-KOHOYKTOpAa [UIMHOW HE MeHee 1 M ¢ HapyXXHBIM
JUaMeTPOM, PaBHBIM JHAMETPY CKBaXXHMHBI, YTO OJHOBPEMEHHO HPENOTBpAIlacT OOpPYIICHHE YCTh
CKBa)KHHBI.

B wmensx mpemoTBpamieHus MoabeMa apMaTypHOro Kapkaca B Ipoliecce OSTOHHPOBAHHMS CBau
metonoM BIIT HeoOX0MMO MPeAyCMOTPETh JOMOIHUTENBHOE €T0 KPEIUICHHUE.

15.3.17 BberoHupoBaHHe CBail pa3pelacTcs TOJBKO IOCIIEC OCBUACTEILCTBOBAHUSA M O(OpMIICHHUS
AKTOB Ha CKPBIThIE PabOTHI 110 OYPEHHIO U apMUPOBAHUIO.

15.3.18 B 00BOoIHEHHBIX ITECKAX U B IPYTHX HEYCTOHYMBBIX TPYHTaX OETOHHPOBAaHUE CBail TOJKHO
MIPOM3BOJIUTHCS HE TMO3/(HEE 8 Y IMOCiIe OKOHYaHHs OypeHus, a B YCTONUMBBIX TPyHTaX — HE ITO3/IHEe
24 4. [Ipn HEBO3MOXHOCTH OCTOHHPOBAaHHSA B YKa3aHHBIC CPOKH OypeHHE CKBa)XHMH HAYMHATH HE
ClleNyeT, a y)ke HauaTbIX — MPEKPaTUTh, He JOBOJS UX 3a00i Ha 1—2 M 10 MPOESKTHOrO YPOBHS U HE
pa30ypuBasl yIIHPESHUSL.

betoHnpoBanne cKBaKHH, TPOOYPEHHBIX MO 3aIMUTON OYpPOBOTO MOIMMEPHOTO PACTBOPA, TOIKHO
Ha4yMHATBhCS HE IO3HEe 5 4 MMoCie OKOHYATENIbHOI 3a4MCTKH MX 32005 MPH YCIOBHH, YTO O STOH
3a4YMCTKU ObUIA JIOCTHTHYTa CTaOWIM3allis PacTBOpa, COOTBETCTBYIOUIAs W3MEHEHHUIO COJEpKaHUsI
necka B HeM He Oonee ueM Ha 1 % 3a 30 MuH.

15.3.19 BeroHHast cMech B CKBa)XXKHMHY JOJKHA yKiansiBaThesi criocodom BIIT. s OeToHnpoBanus
JIOJDKEH TPUMEHSTHCSI IPUEMHBIN OyHKep ¢ OeTOHOIMTHOM TpyOo# nuamerpom 250—325 mm. O6bem
OyHKepa NODKEH OBbITh HE MEHee BHYTPEHHEro o0beMa OeTOHOMMTHON TpyObl. CTBIKM CeKIMi
0eTOHOIMTHOI TPYObI IOIKHBI OBITH TepMeTH4HBIME. [Tpn Hanmuuuy (mepes HayaaoM OETOHUPOBAHUS)
BOJIBI B CKBaXkHHE cioeM Oonee 20 cM OeroHONMTHAs TpyOa mOIDKHA OBITE 000pYyZOBaHA OOPATHBIM
KJIaIlaHOM.

15.3.20 PaccrosiHne Mexnay 3a00eM CKBRKHHBI M HIDKHMM TOPIIOM OETOHOJNMTHOM TpyOBI mpu
Hadare OeToHMpoBaHWA He AODKHO mpesbimats 30 cM. B mpomecce OeToHMpOBaHUS CleqyeT
OCYIIECTBIIATh TOIBbEM OCTOHONUTHOH TpyOBlL. IIpH 3TOM HIDKHHUIA TOpen MOJKEH OBITH IOCTOSHHO
3arIy0OJIeH moJ ypoBeHb OSTOHHOM cMeCH He MeHee 4eM Ha | M.

B mpouecce GeroHupoBaHus OeTOHONMTHAs TpyOa Ha BCIO BBICOTY JOJDKHA OBITH TOCTOSIHHO
3arojHeHa OeTOHHOM cMechlo. [lepephiBbl B TO1a4€ OTENBHBIX MOPLUIT OETOHHOM CMeCH He JIOJKHBI
NpEeBBIIATh CPOKA CXBATHIBAHHS, YCTAHOBJICHHOTO Jiaboparopuell NpH NaHHOW Mapke IIeMEeHTa H
TEMIIEpaType OKPYKarolei cpeibl.

15.3.21 Tlpu OeToHMpOBaHMHM CBail B 3MMHHX YCIIOBHSX OETOHHYIO CMeCh CIEAyeT IOoJaBaTh B
OyHKep IO/IOTPETOH 0 TeMIlepaTyphl, rapaHTUPYIOLIel TeMIeparypy OeToHa B CKBa)KHHE B MOMEHT
yknaaku He MeHee 5 °C.

ITpn temneparype Bozayxa muuyc 20 °C m HmKe ciexyeT oOorpeBaTh NPHEMHBIH OyHKep H
BEpXHIOI0 YacThb OCTOHONMTHOH TPYOBI NpPH IIOMOIIM BJISKTPOHATpEBAaTeNied WIN YyCTpauBaTh
00BEMITIOIINI TETUIAK.

15.3.22 Tlopauy OETOHHO# CMeCH B CKBXHHY OCYIICCTBISIFOT 0 MOMEHTa BbIXoJa uucTon (0e3
1IaMa) OETOHHOW CMECH Ha MOBEPXHOCTh U 3aKaHUMBAIOT Y/AJICHHEM 3arpsi3HEHHOTO ClIos OETOHHOU
cmecu. [Tocne aToro npu HamuuuKM 00CaHOM TPYOB! U3BJIEKAIOT MOCIEAHION €€ CEKIUI0 U (POPMUPYIOT
OTOJIOBOK CBau.

15.3.23 Csau c Heu3BieKaeMol 00cagHOW TPyOOH NMPUMEHSIOT, KOTrjja OTCYTCTBYET BO3MOYKHOCTh



KayeCTBEHHOTO H3rOTOBJICHHUS CBall ¢ W3BJIeKaeMOl 000y0ukoil. Takue YCIOBHS CO3[alOT Ha
OINOJIBHCBBIX YYaCTKax MW Ha IUIomaAKax, CJIOKEHHBIX BOJOHACBINICHHBIMU TJIMHUCTBIMU TI'PYHTaAMU
TeKy4Yell KOHCHCTEHIMH C IPOCIOMKAaMH MECKOB M CyIEceil, T1e 10 HaropoM MOJ3E€MHBIX BOJI CTBOJ
CBaM Ha OTAEJIBHBIX yJacTKaxX MOXKET ObITh pa3pylleH BO BpeMsl TBEpACHUs OETOHHOH cMecH.

15.3.24 Tlepen HauyamoM W B TMpolecce OETOHMPOBAHUS CIEAYET OINpPENeNsTh I0Ka3aTellb
MOJBIKHOCTHA OeToHHOU cMecH 1o 15.3.26. [Ipu HECOOTBETCTBHM MOIBIDKHOCTH OCTOHHAs CMeECh K
YKJIaIKe He JommyckaeTcs. Taxke Ipou3BOIUTCS IOCTOSHHBINA 0TOOp OETOHHBIX 00pa3ioB mo 15.3.28.

15.3.25 ByponaOuBHBIE CBan JOKHBI BEITONHATECS U3 OeTOHA Kitacca He Hibke B15 mo mpodnocti
Ha cXartve (Ha IUIOTHBIX 3allOJIHUTENIX) W Mapkd 1o BomoHemporunaemoct W6. beronnas cmech
JoipkHA ynoBieTBopATh TpedoBarmsam I'OCT 7473 u npurotoBisaTecs Ha mebHe ¢ppakunu 5—30 M.

15.3.26 Y no6oykJaqpiBaeMoCTh OETOHHOM cMecH, OIpeesseMas o OCalKe CTaHIapTHOrO KOHyca
mo 'OCT 10181, momxHa cocTaBiATh K MOMEHTY €€ ykiaaku He meHee 18 cm (mapka [14). Cmech
JIOJDKHA OBITh OJIHOPOJHOW M HE PACCIIauBaThCs IPH MEPEBO3KE U yKIIAIKE.

VY no6GoykiiaibIBaeMOCTh  OSETOHHOH CMECH OIpeessIoT Ha MecTe M 3alMCBIBAIOT B 0c00YIO
BEIOMOCTh pabouero xypHana. OcTajgbHbIE TOKA3aTeIN OTPaXKaIOT B IOKYMEHTE O KauecTBe OETOHHOM
cmecu o I'OCT 7473.

15.3.27 Jns wm3rotoBlneHWs OypOHAOWBHBIX CBail JOJDKHBI MPUMEHSITHCA LEMEHTHI CO CPOKOM
cxBaThIBaHUS He MeHee 2 4. IlomBMKHOCTH OETOHHOH CMECH CliefyeT OOecnedHTh MoJ00poM ee
COCTaBa M BBE/ICHUEM B CMECH ITOBEPXHOCTHO-aKTHBHBIX IIACTU(QHIUPYIONINX JO0OABOK.

15.3.28 TIpounocts OetoHa OypoHabuBHbIX cBaii omnpenensitor mo ['OCT 18105 ¢ obs3aTenbHbIM
M3rOTOBJICHHEM KOHTPOJBHBIX 00pa3IoB M OOECIIEYeHHEM HX TBEPICHUS B YCIOBHUSIX, aHATOTHYHBIX
TBepaeHNIO cBail. OOBEM KOHTPOJIMPYEMOW MapTHH Ha3HAYAa0T B 3aBHCHMOCTH OT oObeMa OeToHa,
YIIO’KEHHOT0 3a 1 CyT.

15.3.29 YcTpolicTBO yIIMpeHuil y HUKHET0 KOHIa OypOHAOUBHBIX CBall MPOU3BOJAT C MOMOIIBIO
CIICIHAJIBHBIX yH.IPIpHTCJ'[eﬁ MCXaHHYCCKUM CHOCO6OM HJIA C ITIOMOIIBIO KaMy(bJ'[eTHLIX B3PLIBOB.

15.3.30 [ns obpaszoBanusi kamydiueTHOro ymupeHus cBam Maccy C, Kr, 3apsiia B3pbIBYaTOrO
BEILIECTBA OMPENEISIOT MO (hopMyJie

C =k, D? (15.7)

rme K, — KOIDGHUMEHT CONPOTHBICHHS TPYHTa B3phIBY, KI/M°, NpPHHEMAEMbId s
TYTOIUIACTUYHBIX TTIMHUCTHIX TPYHTOB paBHBIM 1,2, 1t momyTBepaspix — 1,4;

D — nmamerp kaMmy()JIeTHOTO yIIMPEHUS, M.

B mpomecce mpom3BoacTBa paboOT Macca 3apsga  JODKHA YTOUHSTBCS JUIA  MOJTydeHHs
KaMy(QIIETHOTO YIIMPEHHsS TMPOEKTHBIX pa3MmepoB. [lmamerp oOpa3oBaBmierocs KaMmyQIeTHOTO
yipenust D cnenyer npoBepstsb 1o gpopmyiie

D=133, (15.8)

rae V — o0peM OSTOHHOH CMecH, BBIMICAIICH W3 IMOJIOCTH O0OJOYKH B KaMy(IIETHOE YIIHPECHHE,

M®, OmpeiernsieMblii [0 Pa3HOCTH OTMETOK TIOBEPXHOCTH BETOHA, YIOKEHHOrO B 0BOIOUKY 0 M HOCIIE
B3pbIBa.

BypounbexnnoHHble cBan

15.3.31 Ilpoxonky CKBa)KHH Uil OypOMHBEKIIMOHHBIX CBall BHIMOJHSIOT BpallaTeIbHbIM OypeHHeM
IIHEKOBBIM OYpOM HJIM IIAPOUICYHBIMU jAojioTaMH. [Ipu HpoOXoaKe HEYCTOHYUBBIX OOBOIHEHHBIX
TpyHTOB OypeHHe CKBa)KMH BEJIETCS MO 3aIUTOH TIMHHCTOro (OEHTOHHTOBOIO) PacTBOpa WIIM MO
3amuUToN 00CaIHBIX TPYO.

ITo oxoH4YaHWM IIapoOUIEYHOro OypeHHUsl CIEAyeT MPOU3BECTH MPOMBIBKY CKB)XXHWHBI OT ILIamMa
yepe3 OypoBOH CTaB CBEKUM TJIMHUCTHIM PaCTBOPOM B TEUCHHE 3—5 MUH.

15.3.32 IInotHocTh TIHMHHUCTOTO (OCHTOHUTOBOIO) pacTBOpa pPEKOMEHAYETCS NpPUHUMAaTh B
mmanazone 1,05—1,15 r/em®, YTOUHSIS €€ JUIsi KOHKPETHBIX IPYHTOBBIX YCIIOBHH B 1TabOpaTopuu.

15.3.33 OtkJ0HEHHE OT 3aJaHHOTO yriia OypeHus He MOJDKHO mpeBbimiaTh + 2°. OTKIOHEHUS 10
JUTMHE CBall HE TOJDKHBI TpeBhImaTh + 30 cM MPOEKTHBIX [UTHH.

15.3.34 YcraHoBKa apMaTypHOTO Kapkaca, Kak IPaBUiIo, JOJDKHA MPE/IIECTBOBATh HHBEKIIMOHHBIM
paboTaM, HO TIPU COOTBETCTBYIOLIEM OOOCHOBaHHH apMAaTYpPHBIH KapKac pa3peliaeTcsi yCTaHaBIMBaTh
B CKBa)XXHHY, YK€ 3allOJIHEHHYI0O MHBEKIMOHHBIM PacTBOpoM. B mociennem ciydae BpeMmsi COOpPKH U
MOHTa)ka apMaTypHOTO KapKaca JIOJDKHO 00ECHEeYHBaTh €ro YCTAHOBKY B IPOCKTHOE IMOJOXXEHHE 10
HavaJla CXBaThIBaHNSI HHHEKIIMOHHOTO PAcTBOPa M COCTaBJIATH He Ooee 1 4.

15.3.35 VYcraHOBKY apMaTypHOro Kapkaca OypOMHBCKIIMOHHON CBaW B CKBAXHHY JOIyCKAeTCs
MPOM3BOJUTH OTHCIBHBIMH  CeKIMsAMH. CTBIKOBKAa apMaTypHBIX CTEp)KHEW CEKIMi JOJDKHA
OCYILECTBIISATLCS PYYHOH TyTOBOM CBApKOM.

ApMaTypHBI Kapkac IOJDKEH HMeTh (DUKCHpYIOIIHE BIIEMEHTHI AJIsl IEHTPUPOBAHHUS €ro B



CKBXHHE U 00eCIeUeHUs TpeOyeMOr TOJIIUHBI 3auTHOrO ¢10si. CeKIiu Kapkaca mepesl yCTaHOBKOH
CJIE/lyeT OUYUCTUTH OT CJIy4alHO HaJIMIILIEro Ha Hero TpyHTa.

15.3.36 CkBaxxuHBI OYpOMHBEKIIMOHHBIX CBAal JOJDKHBI 3aNOJHATHCS MHBEKIMOHHBIM PAacTBOPOM
— MEJIKO3EpHHUCTON OETOHHOM cMechlo (IIEMEHTHO-TIECUYaHbIM pacTBOpoM). HBEKIIMOHHBINH PacTBOp
JOJDKEH OBITh OJHOPOJHBIM M HE pacciaWBaTbCsl IPH HWHBEKIMH, MapKa pacTBopa IIo
ynoboyknageBaemoctd, onpenensiemas mo ['OCT 7473, momkna Obrite [14 (18—20 cM mo
CTaHAapTHOMY KOHYCY). [Ipy HOpManbHBIX YCIOBHUSX CO3PEBaHMS MPOYHOCTH MIPU HCIBITAHNH KyOHKOB
co cropoHO# 7 cM momxHa ObITH He MeHee 15 MIla B 7-mHeBHOM Bo3pacte m 30 MIla — B 28-
JTHEBHOM.

15.3.37 TIlpuroToBnsATh WHBEKIHUOHHBIH pacTBOp CJIEAyeT Ha CTPOUTEIBHON IUIOIIAIKe
HETIOCPECTBEHHO IIEpe]] €ro HarHeTaHWeM B CKBaXuHy. 11 NPHUTOTOBIEHHMSA pacTBOpa CIEAyeT
UCIIONIb30BaTh CKOPOCTHBIE CMECHTENIM C 4acToToi BpamieHus He Menee 200 00/muH.
[TpoOKUTENEHOCTD IEpEMEIINBAHNUS COCTABIISIOIINX pacTBOpa J0JDKHA ObITh He MeHee 60 c.

15.3.38 VHbeKIMOHHBIA pPAcTBOp CleIyeT pacXoJ0BaTh HE IIO3/IHEE JBYX 4YacOB IIOCIE €ro
nsrotoBiienns. OQUH pa3 B CYTKM JIOJDKHBI OTOMpaThcss 00pasibl MHBEKIIMOHHOTO pacTBopa Juls
KOHTpPOJIS €ro IPOYHOCTH Iocje 28-THEBHOTO TBEPAEHHUS B YCIOBUSX, AHAJIOTMYHBIX YCIOBHUSIM
M3TOTOBIICHHS] OyPOMHBEKIIMOHHBIX CBaM.

15.3.39 3amomHeHWE CKBaXMHBI HHBEKIIMOHHBIM PACTBOPOM HEOOXOINMO IPOHM3BOAWTH JHOO
HETIOCPECTBEHHO uepe3 OypoBoil cras, mub0 yepe3 TpyOy-nHbeKTOp. B mroboM cirydae 3amonHeHHe
JOJDKHO TIPOM3BOAMTHCS OT 3a00s1 CKBR)XMHBI CHHU3Y BBEPX A0 IOJHOTO BBITECHEHHS OypOBOTO
pacTBOpa M MOSIBIECHHS B YCTh€ CKBAXXMHBI YUCTOTO HHBEKIIMOHHOTO PacTBOPA.

15.3.40 Bech mpoliecc MHBEKTHPOBAHHS PACTBOpPA /O IOJHOIO 3alOJHEHUS] CKBAXKHHBI JOJKECH
OCYIIECTBIISITHCS IIPU PACTIONIOKEHUH HIKHETO KOHIIA HHBEKIIMOHHOW TpyOBl Ha paccTOsSHUU He Oojiee
0,5 M ot 3a00s1 CKBa)XWHBI (B HayaJbHbIii MOMEHT WHBEKTHPOBAHUS HIDKHUN KOHEI| WHBEKI[MOHHOU
TpYOBI JOJKEH pacroiaraTbCsi HEMOCPEICTBEHHO Ha 3a00€ CKBaXKUHBI). J[MaMeTp HHBEKLIMOHHBIX TPYO
JIOJDKeH ObITh He MeHee 40 MM.

15.3.41 Ilpu ycrpoiicTBe OypOMHBEKIIMOHHBIX CBall (kpoMe OyponHbeKIoHHbIX cBail PUT) nmocie
3aIl0JIHEHHS CKBA)XWHBI TBEPJCIONIMM PAacCTBOPOM M YCTAaHOBKM apMaTypHOTO KapKaca B IPOEKTHOE
TIOJIOKEHHE CJEAyeT IPOM3BECTH ONPECCOBKY cBadW. JUIi OmMpeccoBKM B BEpXHEH YacTH TPyObI-
KOHIYKTOpa HEOOXOAWMO YCTaHOBHTh TaMIIOH (OOTIOpaTtop) ¢ MaHOMETPOM H UYepe3 HHBEKTOP
MIPOU3BECTH HarHeTaHue pacteopa nox aasienueM 0,2—0,3 MIla B reuenue 1—3 MuH.

15.3.42 VYcrpoiicTBO OypOMHBEKIMOHHBIX cBaii PUT 1o pa3psaHO-UMIYJIBCHON TEXHOJIOTHU
MIPOU3BOIAT HE MEHEE YeM 5—7 3JeKTPUIECKUMH pa3psAaaMu ¢ maroM cootBeTcTBeHHO 200—300 Mm
IO ee JJTMHE U He MeHee ueM 15 paspsmamu B 3a00€ CKBa)KHHBI IPH SHEPTHH Kakaoro paspsiga 30—40
kJIx.

Jlist 9TOrO B CKB@)XWHY IOCJIE 3aIOJIHEHUS! €€ MEJIKO3EepPHHCTOW OETOHHOW CMEChIO OITyCKAaloT
CHeUUaIbHBI pa3psagHHUK. B mporecce morpyskeHusi pa3psIHUKa Ha €ro 3IIEKTPOJbI MEPUOIMUECKH
MOJIAIOT BBICOKOE HAamNpsDKEHHE, OOecrevrBaroliee BO3HUKHOBEHHME OJIEKTPUYECKOrO — paspsiaa
TpeOyeMoii MOIIIHOCTH, YTO BBI3bIBACT YIUIOTHEHUE IPYHTA B CTEHKaX CKBaXKHHBI M B €€ 3a00e.

15.3.43 Pacxon MHBEKIIMOHHOTO PacTBOpa Ha OJHY ONPECCOBAHHYIO OYypOWHBEKIMOHHYIO CBalO
JIoKeH ObITh He MeHee 1,25 m He Oomee 2,5 oObeMa CKBaKHHBEL [IpM yTeukax HWHBEKIMOHHOTO
pacTBOpa M3 CKBaXHHBI OyPOMHBEKIIMOHHOW CBaW (HE MO3BOJISIOIIMX TTOIHATH JABJICHHE ONPECCOBKH
JI0 TIPOEKTHOTO 3HAYCHUS) CICIYeT IMPEKPaTHTh €0 MHBEKIHUIO IMPU I0Jade pacTBOpa B 0OBEME,
paBHOM 2,5 00beMa CKBaKHHBI, & 3aTE€M BBIIOJIHHUTE IIOBTOPHYIO OIPeccoBKyY uepe3 (12+1) 1.

Pacxon wuHBEKLMOHHOrO pacTBopa npu ycTpoiictBe cBaii PUT pomkeH COOTBETCTBOBATH
YCTAHOBJICHHOMY B TIPOEKTE.

15.4 YCTPOMCTBO CBAP'IHLIXVII)YHI[AMEHTOB IIPM PEKOHCTPYKIIUH
3JAHUU U COOPYKEHUHN

15.4.1 VYcrpoiicTBO CcBalHBIX (YHAaMEHTOB NPU PEKOHCTPYKIMU JIOJDKHO OCYLIECTBISITHCS II0
MIPOEKTY MPOU3BOJCTBA PadOT, BKIIIOYAIONIEMY JIaHHBIE O PAacIOJI0KEHUH B 30HE MIPOM3BOACTBA PadoT
CYIIECTBYIOIIUX ITOJI3EMHBIX KOMMYHHKAINH, SJIEKTpoKadesel, a Takxke rpaduk BHIIOIHEHHS padoT.

15.4.2 Pa3buBKa oceil HOBBIX CBalHBIX (DYHJAAMEHTOB JOJDKHA MPOU3BOIUTHCS C 3aKperIeHHEeM
OTHOCHUTENBHO 3[jaHUsI OCEH BCEX PSIIOB CBal.

15.4.3 Tlpu mnpousBoAcTBE pPabOT MO YCHJICHHUIO OCHOBAHUI DPEKOHCTPYHUPYEMBIX 3[aHUI C
MOMOIIBIO CBaii MOTYT OBITh HCHOJIB30BaHBI BCE CIOCOOBI TOTPY)KEHHsS W HM3TOTOBJICHUS CBai,
yKazaHHble B mojpasfenax 15.2—15.3. Ilpu 3ToM HEOOXOAMMO BBITIONHATH BCE TEXHOJIOTMYECKHE
TpeOOBaHus, U3JIOKEHHBIE B ATUX MOJpa3/ienax.

15.4.4 Breibop cnocoba TOTpy)XeHHs IPEABAPUTEIBLHO M3TOTOBJICHHBIX CBail (3a0MBKa,



BUOPONOIpYy)KEHHE, BIABIMBAaHHE WIM 3aBUHUYMBAHWE) OCYILECTBIAIOT C YYETOM JIONYyCTHMOTO
paccTosiHMsT MEXJIy HOBBIMH M CYLIECTBYIOIIMMH (yHIaMeHTaMH, KOTOpPOE OIpENIENSIOT B
3aBUCHMOCTH OT BJIMSIHUS HA ITOCJIEJHNAE TUHAMHYECKUX BO3JIeHCTBUH (CcM. oapasnein 7.5).

15.45 Tlepen HauamoM 3a0MBKH CBali TPOU3BOIAT OOCICIOBaHHE 3JaHHA W COOPYKCHHUIA,
TIOTIA/IAIONINX B 30HY BIMSHHS NPOM3BOJICTBA paboT. B mporiecce 3a0MBKH MPOU3BOIAT HAOMIOCHUS 3a
TIOSIBJICHHEM WJIH PacKpPBITHEM MMEIOIINXCS TPEIINH, a TAKXKe BEAyT HAOIr0IeHNe 3a 1eopManusiMH 1
ocaJIkaMH CyIIECTBYIOLIUX 3/1aHUN U COOPYKEHUH.

15.4.6 Ing yMeHbIICHUS TUHAMAYECKUX BO3IEHCTBHI Ha CYIICCTBYIOUINE 3IAHUS M COOPYKECHHUS
OT 3a0MBKHM CBall MOTYT OBITH NPEIYCMOTPEHBI CIEHYIOLINE MEPBI: YCTPOHCTBO JIMAEPHBIX CKBAYKHH
JUISL TIOTPY>KEHHsI CBaii; OTPY>KEHHE CBal C MTOJMBIBOM; CHIDKCHUE BBICOTHI MAJICHUS yJAPHOH 4acTH
MOJIOTa; OTPY’KEHHE CBall BUOPOIOTPYKEHHEM, BIABINBAHUEM WIIM 3aBUHYMBAaHUEM B3aMeH 3a0MBKH;
YMEHbILIEHHE KOJIMYECTBA OJHOBPEMEHHO pabOTAOIIMX MOJIOTOB M BUOPOMOTpYKaTeen u ap.

3a0uBKa CBail PSAOM C JKIIBIMH 3J[aHUSIMU JIOMTYCKAETCsl TOJIBKO B THEBHOE BPEMSL.

15.4.7 BpaBnuBaHue CBaii MOXXET NPOW3BOJUTHCS W3-TI0JI HAPYXXHOW CTEHBI 3IaHUS IyTeM
yCTpoO#cTBa HUII B cTapoM (yHAAMEHTE C ITIOMOIIBIO CIEIHAIBHBIX CBAaEBAABIMBAIOIINX yCTAaHOBOK,
TIO3BOJISTIOIIUX TIPOU3BOIUTH HAKIIOHHOE B/IABIIMBaHUE CBAi.

15.4.8 Tlpu ycuineHuN OCHOBaHWI OypOHAOMBHEIMH CBasMH B 3aBHCHUMOCTH OT IepelaBacMbBIX Ha
HHUX Harpy30K OHM apMHpPYIOTCSl apMaTypHBIMHU KapKacaMH Ha BCIO JUTMHY, Ha YacTh JUTMHBI WIIH TOJIBKO
B BEPXHEH 9acTH /IS CBSI3U C POCTBEPKOM.

15.4.9 VYcrpoiictBo OypoHaOMBHBIX CBail pu OypeHUH CKBaXXHH B TPYHTAX, HACBIIIEHHBIX BOJIOM,
IIPU PACCTOSIHUU MEXAY CBasMH B CBETy MeHee 1,5 M ciemyeT NpoW3BOAMTH depe3 OJHy; OypeHue
CKB@)XMH, pACIIOJIOKEHHBIX CMEXHO C 3a0E€TOHMPOBAaHHBIMH, MJOJDKHO MPOM3BOIUTHCS TIIOCTE
OKOHYaHHMs CXBAaThIBaHHs OETOHHOI CMECH B MIOCJIE/IHUX, HO HE paHee 8 .

15.4.10 Ycunenue ocHoBaHHUH U (DYHAAMEHTOB OYPOUHBEKI[MOHHBIMHU CBAsIMH BKJIIOYAET J[BA JTara!
YKpeNHTeNIbHAsl IEeMEHTAIHs KJIaJK1 CYIIECTBYIOMNX (PYHAAMEHTOB U KOHTaKTa ()yHIaMEHT — TPYHT;
YCTPOMCTBO COOCTBEHHO OypOMHBEKIIMOHHBIX CBA.

[Tpoxoaxy CKBaXXHWH Uil OypOWHBEKIIMOHHBIX CBail BBIMOJHSIIOT BpallaTeIbHBIM OypeHHEM B Tele
(yHIaMeHTa TpPEeXIIapoNIeYHbIMHU JIOJIOTaMH, @ B TPYHTaX — IITHEKOBBIM OypOM HJIM HIApOIICYHBIMH
JIOJTOTaMH.

15.4.11 [na ykpemsieHWsl YCThS CKBaKHHBI OypOWHBEKIIMOHHON CBaW B KIIAJKE yCHIMBAEMBIX
(yHZaMEHTOB yCTaHABIMBAIOT TPYOY-KOHIYKTOP, BHICTYMAIONIYIO HaJ 3a00€M CKBR)XMHBI HE MEHee
geMm Ha 300 MM. YCcTaHOBKY TPyOBI-KOHIYKTOpa ¢ BHYTPEHHHM AWAMETPOM, PaBHBIM JHAMETPY CBaH
win OONBIINM, IMPOM3BOAAT B 3apaHee MPOOYPEHHYI0 M 3allOJIHEHHYIO IIEMEHTHBIM pPacTBOPOM
CKBa)KUHY.

15.4.12 Pa30ypuBaHHe IIEMEHTHOTO KaMHsS B TPyOe-KOHAYKTOpE CIeAyeT HauuHATh HE paHee deM
TMOCJIE IByXCYTOUHON BBICTOWKH TPYOBI-KOHIYKTOPa B CKBKHHE C (huKcanuei 3Toro (akTa B )KypHaje
pabot. Bypenue B TpyOe-KOHAYKTOpE ClIeyeT BECTH C MPOIYBKOH cKaThiM Bo31yxoM. [lo okoHYaHUM
pa30ypHBaHUs LIEMEHTHOTO KaMHs B TPyOe-KOHIYKTOpe Iocieyomiee OypeHrue CKBaXXMH B MECYaHBIX
W JAPYTMX HEYCTOWYMBBIX TPYHTaX BEAYT 10 NPOEKTHOW OTMETKH II0Jl 3alUTOH OEHTOHHTOBOTO
pacTBOpa WIJIM TTOJIBIM ITHEKOM Oe3 BBIEMKH TIpyHTa. JlanpHelinee ycTpoicTBO OypOMHBEKIIMOHHBIX
cBail BeyT B COOTBETCTBUU C mojapazaenom 15.3.

15.4.13 Tlpu HenmocTaTOYHOW HECyIIeH CIIOCOOHOCTH CYIIECTBYIOIIMX CBail PEKOHCTPYHPYEMBIX
3/IaHUH ¥ COOPY>KEHHH MOXET OBITH 3aIIPOCKTHPOBAHO YCHIECHHE CTBOJIOB CBAal M TENla POCTBEPKA HIIH
MIOIBO/IKA JTOTIOMTHUTEIBHBIX CBAM.

15.4.14 VYcunenue CTBOJA CBall MPH OTCYTCTBHHM B (YyHOAMEHTE POCTBEpKAa W TIPH BBICOKOM
POCTBEPKE MPOU3BOIST C TIOMOIIBIO KEJIC300eTOHHONH 000WMBI TONIIHHON CTEHOK He MeHee 100 MM u
IUIOIAZbI0 BEPTHKAIBHOW apMaTypbl He MeHee 1 % momamgu cedeHus o0OoiMbl. OOoiMy
yCTaHAaBJIMBAIOT Ha BBICOTE CBOOOHOI YacTH CBaM U 3ariayOJsfoT B TPYHT HE MEHee 4eM Ha 1 M.

YcuneHne BEepXHHUX KOHIIOB CBaif M MECT MX CONPSDKEHHS C POCTBEPKOM BBIMOJHSAIOT IyTEM
YCTPOUCTBA KEIC300€TOHHON pyOalku 000MMEI, YCTpauBacMoOl MOJI BCEM POCTBEPKOM C OTPHIBKOU
MEJIKOTO KOTJIOBaHa.

15.4.15 YcuneHne pocTBEpKOB, HEOOXOAMMOCTE KOTOPOTO BBIABISCTCS TpU MIypHOBaHUK BOIU3U
X TpaHei, BHIOMpAIOT B 3aBUCHMOCTH OT XapaKTepa BBIBICHHBIX IOBPEXICHUH. Menkue
MOBPEXICHNS JINKBUAUPYIOT MyTEM 3aTHPKH BIAXHBIM [IEMEHTOM U OIITYKAaTYypHBaHHS B HECKOIBKO
cioeB. bonee KpymHbIE MOBPEKACHHUS JIHKBHAUPYIOT TOPKPETHPOBAHMEM IO METAIMIECKOH CETKE
[IEMEHTHO-TIeCYaHbIM pacTBopoM [1: 3(4)], cogepkammm oxoio 15 % BOABI IO OTHOMICHHUIO K Macce
L[EMEHTA.

Cepbe3Hble TOBPEXICHUS YCTPAHSIOTCS OypeHHEM BEPTUKAIBHBIX HIIM HAKIOHHBIX CKBAXXKUH
nuameTpoM 36—75 MM U WX IIeMEeHTalueld LEMEHTHBIM pPacTBOPOM, B KOTOPBIM pPEKOMEHIyeTCs
J00aBISITH MacTHGUIMpYyIomue J0OaBKH.



15.4.16 VYcuieHue CyHIECTBYIOIIMX POCTBEPKOB, HE HMEIOLIMX JOCTATOYHOH NPOYHOCTH MO
pacdery Ha HOBBIE HAarpy3KH IPH MOJBEICHUH JOIOJHUTENILHBIX CBAi, MOXKET OCYLIECTBIISATHCS ITyTEM
X O00ETOHMPOBAaHWS WM ITyTEM YCTPOWCTBA HaJ HUMH KENe300€TOHHBIX pyoOalek, oOpaMIIsomumx
HaJIPOCTBEPKOBBIE KOHCTPYKLHUM IIO/BAIBHBIX CTEH, TMaHeJed WM (QYyHIAMEHTHBIX OJIOKOB.
KenezoberoHHble pyOaIIKy JOMKHBI COEIUHATHCS C CYIIECTBYIOIIMMH KOHCTPYKIMSMH aHKEPHBIMHU
CTEPXKHSIMH, yCTAHABJIMBACMBIMH B IIITypax Ha LEMEHTHOM pacTBope. [lmoniaap nonepeaHoro ceyeHus
AQHKEPHBIX CTEPXKHEH ONPENeNSIOT M3 YCIOBHA JOCTATOYHOCTH BOCIPHUSTHS MMH JIOHNOJHHUTEIBHBIX
Harpy3oK, IepeiaBaeMbIX Ha CYIECTBYIOLIHI POCTBEPK.

15.5 MIPUEMKA U KOHTPOJIb KAYECTBA PABOT
IO YCTPOUCTBY CBAHHBIX ®YHIAMEHTOB

15.5.1 TIlpuemka ¢QyHIaMEHTHBIX KOHCTPYKUMHA M3 CBail NPOW3BOJUTCS MO pe3yJbTraTam
MIPUEMOYHOTO KOHTPOJISI HA OCHOBE IPOEKTHOM M MCIIOIHUTEIHHO-ITPOU3BOICTBEHHOHN JOKYMEHTAINH,
CTaBUT CBOEH IIEJbI0 YCTAaHOBJICHWE COOTBETCTBHS BO3BEICHHBIX KOHCTPYKIUH TIPOEKTY H
TpeOOBaHMSIM HOPMATHBHBIX JOKYMEHTOB M SIBISETCS JOKYMEHTHPOBAaHHBIM CBHJIETEIHCTBOM
MPUTOTHOCTH NMPUHUMAEMbIX (YHIAMEHTOB IUISl BBIIOJHEHHS IOCIEAYIOIINX 3TAllOB CTPOHUTEIHHO-
MOHTaXHBIX pabOT 10 BO3BEICHUIO 3/1aHUS HIIH COOPYKEHHUS.

15.5.2 KoHTposs 1 NpueMKy CBall W CBalHBIX POCTBEPKOB OCYIIECTBIAET CIyk0a TEXHHYECKOTO
HaJ30pa 3aKa3uMka C YydYacTHEM aBTOPOB IIPOEKTA CBaWHBIX (YHAAMEHTOB M HCIOJHHUTENEH,
BBITIOJTHUBIINX PAOOTHI O COOPYKEHHIO (PYHIaMEHTOB.

15.5.3 TlpuemKy cBaifHbIX (YHIAMEHTOB OCYLIECTBISIOT B JBa dTama: MOCIe IOTPYXEHHs WU
M3TOTOBJICHHS CBail ¥ MOCIE BRITOIHEHUS PaboT 10 YCTPOMCTBY POCTBEPKOB.

15.5.4 3ampemaroTrcsi YCTPOWCTBO POCTBEPKOB W BBIBOJA C IUIOIIAAKA OOOpYIOBaHHS LIS
IMOTPYXKEHNUA W  HU3TOTOBJICHUA cBait A0 YCTpaHCHUA }Ie(i)eKTOB, BBIABJICHHBIX B  IPOLECCCE
OCYIIECTBJICHHS] aBTOPCKOTO HA/130pa M IPHEMKHU CBAHOTO MOJIS.

3amperaercst Tak)ke MOHTa)X KOHCTPYKLIUH 37JaHUH U COOPY>KEHUH 710 IPHEMKH POCTBEPKOB.

15.5.5 Ilpmemka pabor 1O YCTPOHCTBY (QYHIAMEHTHBIX KOHCTPYKLMH W3 CBall JOJDKHA
MIPOMU3BOUTHCS HA OCHOBAHUH:

- IPOEKTOB (D)YHAAMEHTOB U3 CBail U MPOEKTOB MPOM3BOACTBA PadOT;

- TEXHOJIOTHYECKHUX PETJIAaMEHTOB Ha POU3BOICTBO PadoT;

- TIACIIOPTOB 3aBOJOB-M3TOTOBHUTENCH Ha MOTpyXaeMble CBaM M COOPHBIE POCTBEPKH, a TaKXKe
mebeHp (TpaBuii), apMaTypy ¥ TOBapHBIA OETOH MAJs WM3TOTABIMBACMBIX Ha IUIOMIANKE CBall U
MOHOJIUTHBIX POCTBEPKOB;

- )KypHaJla yueTa BXOJJHOTO KOHTPOJISl Ka4eCTBa MaTepUalioB U KOHCTPYKIINH;

- 00111eTO XKYypHAIa paboT;

- aKTa Ha c/Iavy-IIPUEMKY KOTJIOBaHA MOJ MOTPYKEHUE WIIN 3TOTOBJICHHE CBal;

- aKTa Ha TeoJIe3NYEeCKyI0 pa3OuBKy ocei 3haHus U (YHIaMEHTOB U 3aKpEIICHUE CTPOMUTENBHBIX
ocel;

- aKTOB JIAOOPATOPHBIX UCIBITAHUH KOHTPOJIBHBIX OETOHHBIX 00Pa3IOB;

- HCTIOJTHUTENBHBIX CXEM PacIloiIOXKEHHs CBall ¢ yKa3aHHEM MX OTKJIOHEHWH B IUIaHE, 110 TIyOuHe
10 BEPTHKAIIH;

- )YpPHAJIOB TIOTPY>KEHHS FJIH N3TOTOBJICHHS CBai;

- CBOJHBIX BEJJOMOCTEH MOTPY>KEHHBIX WIIM H3TOTOBJICHHBIX CBal;

- TOKYMEHTALH 110 Pe3yJbTaTaM ONBITHBIX padOT, BKJIIOYAIOMICH pe3yIbTaThl UCIIBITAHNI CBall MO
I'OCT 5686;

- aKTOB OCBHWJICTEIbCTBOBAaHMS apMaTypHBIX KapKacoB M CKBaXWH TIepes OCTOHHUPOBaHHEM
HM3TOTABJIMBAEMBIX Ha MJIOIIAJKE CBaH.

15.5.6 Ilpuemka pabor 1o yCTpPOHCTBY (QYHIAMEHTHBIX KOHCTPYKIMH W3 cBall JOJDKHA
COIPOBOXKIAThCA:

- U3y4YECHUEM TIPEIbSIBICHHON JIOKYMEHTAIIUH;

- OCBU/IETEIILCTBOBAHMEM CBail C IIPOBEPKOM COOTBETCTBUSI BHIITOJIHEHHBIX pabOT MPOEKTY;

- HUHCTPYMEHTAIBHOH NMPOBEPKOH MPaBUIBHOCTH MOJIOKEHUS CBaH;

- KOHTPOJIBHBIMHU MCIIBITAHUSIMU CBal, €CITM NX HECYIIast CIIOCOOHOCTH BBI3BIBAET COMHEHHUS.

15.5.7 B coctaB OCHOBHEIX ITOKa3aTeliel, KOHTPOJIMPYEMBIX MpPH YCTPOWCTBE (PyHIaMEHTOB W3
3a0MBHBIX, BUOPONOTPYKAEMbIX, BIABINBACMBIX W 3aBUHUMBAEMBIX CBal, BXOAAT MX IIOJIOKECHUE B
IJ1aHE, OTMETKU I'0JIOB Y BEPTUKAJIBHOCTH OCH CBail.

Hpe]leJ'IBHBIe OTKJIOHCHHUA (l)aKTI/I‘IeCKOFO MOJIOKCHHUSI CBaili B ILIAHE OT IMPOCKTHOI'0 IMPpH
OJTHOPSITHOM PACIIONIOKEHNH CBaii MONepeK ocH cBaitHoro psima cocrapisitotr +0,2d (d — nuamerp wim
CTOpOHA CEYCHHUs CBail), a BOONb ocu psaa +0,3d; st KyCTOB U JICHT C PACHONIOKECHHEM B JIBa U TPH



psma £0,2d — miast kpaliHHX CcBaill morepek ocu cBaifHoro psaa u +0,3d — i ocTalbHBIX CBail U
KpallHHX CBail BIOJb OCH CBAWHOIO psijia; IS CIUIOMIHOTO cBaiHOro moss +0,2d st KpaliHUX CBaii u
+0,4d — st cpeiHUX CBaid.

[TpenenbHble OTKIOHEHHUS (AKTHUYECKHX OTMETOK T'OJIOB CBail OT NMPOEKTHBIX IPH MOHOJUTHOM
POCTBEpKE WM IUIMTE COCTABISIIOT +£3 cM, IpHU COOPHOM pocTBEpKe +1 cM, a B 0e3pOCTBEPKOBOM
(hyHIamMeHnTe co cOOPHBIM OTOJIOBKOM £5 CM.

[TpenenbHBIC OTKIOHEHNUS OCEH MOTPYKEHHBIX CBAi OT BEPTUKAIN COCTABIIOT +2 % WX IJIHHBL.

15,58 B cocraB mokazaTeneil, KOHTPOJNMPYEMBIX TIIPH YCTpOWCTBE (YHIAMEHTOB U3
Oyp03aBHHYMBAEMBIX CBalf CO CHEMHBIM HAKOHEYHHMKOM, BXOAAT T€ JK€ IOKa3aTelH, 4TO M TPH
ycrporictBe OypoHaOuBHBIX cBail Tuma BCH. IlokazaTenum W HOIyCTHMBIE OTKJIOHEHHSA IS HUX
JIOJDKHBI TpUHUMAThes 1o 15.5.11.

15.5.9 B cocraB moka3areineif, KOHTPOJIMPYEMBIX TPH YCTPOHUCTBE (DYHIAMEHTOB M3 BUHTOBBIX U
Oypo3aBUHYMBAaEMBIX CBail C INTyXUM HaKOHEYHHKOM, BXOJAT T€ jK€ OKa3aTeNH, UTO U IPH YCTPOHCTBE
(yHIaMEHTHBIX KOHCTPYKIMH U3 3a0MBHBIX, BUOPOIOTPY)KaeMbIX U BAaBINBaeMbIX cBall. [lokazaTenn
U IOIyCTUMBbIE OTKJIOHEHUS JUI HUX JAOJDKHBI IPUHUMAThCS Mo 15.5.7.

15.5.10 B cocraB mnoka3areneif, koHTponupyembix mpu ycrpoiictBe KCII d¢ynmamenToB, B
3aBHCHMOCTH OT BHIa WCIOJB30BaHHBIX B (DyHIaMeHTe cBail (OypoHAOWBHBIX WM 3a0MBHBIX) BXOISAT
MOKa3aTeNH, KOHTPOJIHMPYeMble MNpH YCTpOHCTBE (YHIAMEHTOB H3 OypOHaOMBHBIX CBail NpH HX
KYCTOBOM pacmoioxeHnu 1o 15.5.11, a mpu ycTpoHCTBE CIUTONTHOTO CBAHOTO OIS M3 3a0WBHBIX CBait
mo 15.5.7.

15.5.11 B coctaB OCHOBHBIX IOKa3aTeJe, KOHTPOIUPYEMBIX IIPH YCTPOWCTBE (PYHAAMEHTOB U3
OypoHaOMBHBIX, OypoceKymmxcsi M OypOMHBEKIIMOHHBIX CBail, BXOAIT HMX IIOJNOXKEHHE B IUIaHE U
OTMETKH T'OJIOB.

[TpenenbHble OTKIOHEHUSI (PAKTUYECKOTO MOJIOKEHUSI CBAil B IUIAHE OT MPOEKTHOIO TIONEPEK psija
cocTtaBisaoT £10 cM, a BIOJB psAAa IpU KyCTOBOM PacIoNIOKEeHUH cBait — 15 cMm.

[TpenenbHble OTKIOHEHHS (PAKTHYECKUX OTMETOK T'OJIOB CBall OT IMPOEKTHBIX, a TAK)KE OCeH CBaif OT
BEPTUKAJIM COOTBETCTBYIOT OTKJIOHEHUSM, yKa3aHHbIM B 15.5.7.

15.5.12 Tlocne oxoH4aHUs OypeHHsI CKBa)KHMH JJIsI yCTPOHWCTBA OypOHAOWBHBIX, OypOCEKYIUXCS U
OypOMHBEKIIMOHHBIX CBall KOHTPOJIHUPYIOT TIyOWHY CKB&)XHH M KadeCTBO 3a4MCTKH 32005 IyTeM
MEIUIEHHOTO OITyCKaHUs B 3a00i pabouero opraHa OypoBOro cTaHka 1 3a0opa mpod co THa CKBaKUHBI.
JlonmycTrMoe OTKIIOHEHHE TTyOHHBI CKBRKUHBI OT IIPOEKTHOTO 3HAYEHHS HE JOJDKHO ITpeBbimath +100
MM.

15.5.13 KauecTBO M3rOTOBJICHHS apMaTypHOTO KapKaca JOJDKHO YJOBJIETBOPSATh TPEOOBaHHSIM
npoekta u ['OCT 14098. Tlocie ycTaHOBKH KapKaca B CKBOKHUHY KOHTPOJIUPYIOT €To TOJIOXKEHHE 10
rIyOMHe CKBa)KHHBL JlOTyCTUMBIE OTKJIIOHEHHsSI OT MPOEKTHOTO IMOJIOKEHHsI NOJDKHBI ObITh He Oolee
+50 mm.

15.5.14 Konrtpons mnpoyHocTH OeToHa B cBasx ocymecTBiusior mo 15.3.28 um 15338 ¢
odopmiteHreM pe3ynbTaToB UcbITaHuit aktamu B coorBercTBum ¢ [OCT 18105.

15.5.15 Tlpu OeroHmpoBaHUM OypOHAOMBHBIX U Oypocekymmxcs cBaii cmocooom BIIT
KOHTPOJHUPYIOT MapaMeTpsl, yka3aHHele B 15.3.19 u 15.3.20, a npu MHBEKTUPOBAHUU TBEPACIOIIETO
pacTBOpa IpH yCTpOHCTBE OYpOWHBEKIIMOHHBIX CBail — mapameTpsbl, ykazaHubsle B 15.3.40. B ciydae
OOHapy)XeHHsS OTKJIOHCHHWH OT YKa3aHHBIX B OTHX IYHKTaX TEXHOJOIMYECKHMX MapaMeTpoB H
OTCYTCTBUSI BBIXOa YHCTOrO O€TOHa B KOHIIE OETOHMPOBAaHWS CBasi MOJICKUT KOHTPOIBHOMY
pa30ypHUBaHUIO TSI OIICHKH KadecTBa ee OeTOHa.

15.5.16 Tlomumo koutposisi mo 15.5.11 u 15.5.12, npou3BOAST KOHTPOJb KadyecTBa CTBOJIOB
OypoHaOMBHBIX M OYpOCEKYIIMXCSl CBall, OCYIIECTBISIEMbIH UCIBITAHMEM MPOYHOCTH 00pa3lioB KepHa,
BBIOYpEHHBIX IO BEPTHKAJIN B Pa3lWYHBIX 30HaX Mo BeicoTe depe3 0,5 m. s 3Toro mo ykazaHUIo
ABTOPCKOT'0 HAJ30pa MPOM3BOJIBHO BHIOMPAIOT CBaM M3 pacdeTa OJHa CBas HA CTO CBail, HO HE MEHee
IByx cBail. OTOOp TpoO NHPOM3BOIAT B NPUCYTCTBHUHM aBTOPCKOrO Han3opa. KoHTponb kaudecTBa
CTBOJIOB OYpPOMHBEKIIMOHHBIX CBai OCYIIECTBISIOT ITyTEM OTKOIKH r'oJIoB Y 2 % BBITIOJIHEHHBIX CBail 1
OMPENEICHUST WX TPOYHOCTH HepaspymammuM crnocodbom. [Ipu oOHapyxeHun 1epEeKTOB B
WCTIBITBIBAEMOM CBae YMCIIO UCTIBITAHUI PEKOMEHAYETCS YBEITHUHTh.

15.5.17 Tlpu MoHTaxke COOPHBIX POCTBEPKOB KOHTPOJHMPYIOT HX CMEIIEHHE OTHOCHTEIIFHO
Pa30MBOYHBIX OCEH M OTKIIOHEHHE B OTMETKAaX TOBEPXHOCTEH.

CMeIIeHns1 OTHOCHUTENIEHO pa30MBOYHBIX Ocel s (YyHIAMEHTOB JKIJIBIX W OOIIECTBEHHBIX 3IaHUI
HE JTOJDKHBI TTpeBHImaTh 10 MM, a 171 pyHIaMEHTOB MPOMBIIIUIEHHBIX 3MaHANA — 20 MM.

OTKIJIOHEHHSI B OTMETKaX MOBEPXHOCTEH Ui (yHIAMEHTOB KWIbIX U OOIIECTBEHHBIX 3J[aHUI HE
JIOJDKHBI ITPEBBINIATH £5 MM, a /ISl pyHIaMEHTOB ITPOMBIIUIEHHBIX 31aHuil — +10 MM.

15.5.18 JlonycTHMOCTh HCHOJb30BaHHS CBaii M POCTBEPKOB, HMMEIOIIMX OTKIOHEHHS CBEPX
YKa3aHHBIX BBIIIE, YCTAaHABIMBACT aBTOP MPOEKTa CBAWHBIX (DYHIaMEHTOB.



15.5.19 [lpu HaMMYMKM TEXHUYECKOH MTOKYMEHTAIIMH, IMOATBEPXKAAIONICH KayeCTBO M HECYIIYIO
CIOCOOHOCTh CBAil, COCTABISICTCS aKT MPHUEMKH CBaWHBIX PabOT, B KOTOPOM OTMEYAIOT JOMYIICHHBIC B
BBIITOJTHEHHOHN pab0Te OTKIOHEHUSI, IPUHATHIC 110 HUM PEIICHUS  CPOKHU BBHITTOJHECHUS PEIICHUI.

15.5.20 BeroHnpoBaHrne MOHOIUTHBIX POCTBEPKOB M MOHT2)X COOPHBIX POCTBEPKOB pa3periactcs
MPOU3BOIUTH TOJBKO IOCIIC IPUEMKH padoT IO YCTPOHCTBY cBail. [Ipu mpueMKe cBallHBIX POCTBEPKOB,
HAa KOTOPYIO COCTABIISIIOT OT/ACNIBHBIN aKT, HEOOXOIUMO 0OpaTUTh 0c000E BHUMAHHE HA KAYECTBO W
TOYHOCTh YCTAHOBKH AHKEPHBIX OONTOB (MPH CTANbHBIX KOHCTPYKIMSAX) WIIM CTAKaHOOOPA3yHOIIHX
BKJIa bl (TIpH COOPHBIX JKENIe300€TOHHBIX KOJIOHHAX ), KOTOPBIE IOJKHBI COOTBETCTBOBATH MTPOCKTY.

16 TEOTEXHUYECKHUIA MOHUTOPHUHT

16.1 B mporecce mpou3BoACTBa pabOT IO YCTPOMCTBY CBaifHBIX (pyHIaMEHTOB M B HayaJbHBIN
MEepHo/ JKCIUTyaTallud 3/aHUd M COOPYXXECHUH B HEOOXOJMMBIX CIy4asX CJEAyeT BBIIOJIHATH
HaTypHble HaOoaeHus! (MOHUTOPHHT) 3a IOBEIEHHEM KOHCTPYKIMH COOPY>KEHNH U MX OCHOBAaHHH.

Kak npaBuiio, MOHUTOPHUHT CJIEyeT OPraHN30BHIBATE!

- TIpU CTPOUTENHCTBE (PEKOHCTPYKIMM) 3AaHMH M COOPYKEHHWH YHHMKalbHBIX 4 | ypoBHs
OTBETCTBEHHOCTH;

- TP CTPOHUTENHCTBE (PEKOHCTPYKIWH) 3HAaHUH W COOPYXEHHH B CIIOXHBIX HH)XEHEPHO-
TE0JIOTHYECKHX YCIOBHSIX;

- JUId OKCIUIyaTUPYEMBIX 3JaHWH M COOPY)KEHHMH, IONAJAIOMNX B 30HY BIUSHHUSA HOBOTO
CTPOUTETBCTBA (PEKOHCTPYKINH) B YCIIOBUSX CYIIECTBYIOIIEH 3aCTPOIKH, a TaKKe B JPYTHX CIIydasx,
MPEAyCMOTPEHHBIX TEXHUUECKUM 3a/IaHHEM.

16.2 Ilenu MOHUTOpPMHIa — TPOBEICHHE HAOMIOACHUNH ¥ CBOCBPEMCHHOE BBISBICHHE
HEJIOMyCTHUMBIX OTKJIOHEHUH B IMOBEJICHUHM BHOBB CTPOSIIUXCS MM PEKOHCTPYUPYEMBIX COOPYIKEHU 1
MX OCHOBAHMH OT NMPOEKTHBIX JaHHBIX, pa3pab0oTKa MEPOIIPUSITHH 110 MPEAYNPEKACHHIO U YCTPAHEHHIO
BO3MOXKHBIX HETaTUBHBIX IIOCJEJICTBUH, OOecleueHne COXPaHHOCTH CYLIECTBYIOIIEH 3acTpoHKH,
HaXOJISIIEeCcs B 30HE BIUSHUS HOBOTO CTPOUTEIBCTBA, a TAK)KE COXpaHEHUE OKpYIKalolel cpepl.

16.3 CocraB, 00beM M METO/IbI MOHUTOPHHIA JIOJDKHBI HAa3HAYaThCS B 3aBUCHMOCTH OT YpPOBHS
OTBETCTBEHHOCTH O0BEKTa CTPOUTENHCTBA, €0 KOHCTPYKTUBHBIX OCOOEHHOCTEH, criocoba ycTpoicTBa
CBaHBIX (DYHIAMEHTOB, WHXCHEPHO-TEOJOTHYECKHX W THIPOTCOJIOTHYECKNX YCIIOBHH IUIOLIAIKH,
YIAJIEHHOCTH OKPY>KaIoIeH CYIIEeCTBYIOIEH 3aCTPONHKH, TPeOOBaHMH SKCIUTyaTalli U B COOTBETCTBUH
C pe3ynbTaTaMy F'€0TEXHIUECKOTO MPOTHO3a.

K pa3paboTke W TIPOBEAEHHMIO T'€OTEXHHYECKOTO MOHHMTOPHMHIA JOJDKHBI —IIPHUBIIEKATHCA
CreLUaI3UPOBaHHbIC OPraHU3AIINH.

16.4 Bormpoc 0 HEOOXOAMMOCTH OpraHW3allMd MOHUTOPUHTA JOJDKEH PacCMaTpUBATHCS HAa CTaUU
NpOeKTUpoBaHus. Ha 3ToH cTaguu COCTaBISIOT MPOrpaMMy HaOOAEHUH M pa3padaThIBalOT CHCTEMY
HaOJIIOJICHNH, KOTOpBIE BKIIOYAIOT B paznen «CucreMa MOHUTOPHHIA Ha IUIOIIA/IKE», BXOJIINA B
COCTaB MPOEKTA.

16.5 MOHHTOPHHT BKIIIOYAET:

- o0cneoBaHUE CYNIECTBYIOMINX 3aHUHA M COOPYKCHHH, TONAJafonIUX B 30HY BIIHMSHUS HOBOTO
CTPOUTEIHCTBA (PEKOHCTPYKIINH);

- IPOBEJICHUE HAaTypHBIX HaOmoneHui (16.6);

- OLIEHKY Pe3yIbTAaTOB HAOIIOICHNI W CPAaBHEHHE MX C IPOCKTHBIMU TaHHBIMHU;

- TPOTHO3 Ha OCHOBE pE3yJNbTaTOB HAOMIOACHUH WM3MEHEHUS! COCTOSHHS CTPOSINEToCcs
(pPeKOHCTPYHPYEMOT0) COOPYKEHUSI WM CYMIECTBYIOIIMX OOBEKTOB B 30HE €r0 BIMSHHA, a TaKKe
MaccuBa IpyHTa, BKJIIOYasi [I0I3EMHBIC BOJIbI;

- pa3paboTKy B HEOOXOMMBIX CIIydasX MEPONPHUSITH MO JTUKBUIAINH HEAOIYCTUMBIX OTKIOHEHHN
Y HEraTHBHBIX MOCIJIEACTBHIA;

- KOHTPOJIb BBITOJHEHUS TPUHSATHIX PELICHUI.

[To pesynbraraM MOHHMTOPHMHTa NPOEKTHAs OpPraHH3aLUs MOXKET INPOU3BECTH KOPPEKTHPOBKY
MPOEKTHOT'O PELICHUS.

16.6 Harypuble HaOmoAeHNUS B OOIIIEM CITydae MOTYT BKJIIOYATh:

a) HaOIONICHNS 33 TIOBEICHUEM CaMHX COOPYXXEHHUH M COCTOSHHEM HMX HECYIIUX KOHCTPYKIMH —
n3MepeHue nedopMannii CoOopyKeHnui (0canku, KpeHbl, TOPU30HTAIbHBIC CMEIICHUS | Ip.); (PUKCAITIIO
¥ HaOJIO/IeHNE 32 PACKPBITHEM TPEIIVH; N3MEPEHUE YCWINH B PACTIOPHBIX ¥ aHKEPHBIX KOHCTPYKIIHSAX;
M3MEpeHHe YpOBHS KOJIeOaHUH COOPY>KEHUN TPH HAJIMIUN TUHAMAYECKUX BO3CHCTBUH 1 Ap.;

0) wHaOmofieHWs 32 HANPSDKEHHBIM  COCTOSHHMEM OCHOBaHMS M MacCHUBa TpyHTa H
THIPOT€OIOTHUCCKOM 00CTAaHOBKOM — M3MEPEHHUs HANPSDKCHHUM U Ae(opMaIiiii B I(pyHTOBOM MacCHBE;
HaOJIOJICHUS 32 COCTABOM M PEKMMOM T10/I3MHBIX BOJI; HAOJIIOICHHS 32 Pa3BUTHEM HEOJIaroNpHUsITHBIX
MH)KEHEPHO-TEO0JOTHYEeCKUX MpoleccoB (Kapct, cy(d¢do3us, OmMoiI3HH, OCeAaHHe MOBEPXHOCTH U Jp.);



HaOJIIOJICHUS 32 COCTOSIHUEM TEMIIEPATypHOT0, JJIEKTPHYECKOr0 U JPYTHX (PU3NYECKHX MOJIeH;

B) HaOMNIOJCHUS 32 W3MEHEHHEM OKpYIXKalolled Cpeabl NPH ONACHOCTH 3arps3HEHHs TPYHTOB U
MOJI3EMHBIX BOJ, Fa30BBIACICHIHN, PAIUalliOHHOM N3JIy4YeHHUH U T.I1.

Ocoboe BHUMaHHE JOJDKHO OBbITh O0OpalieHo Ha aHalu3 JOIMYCTUMOCTH KojeOaHuil Ipu
cBacOOMHBIX paboTax MM BUOPOIIOTPY)KEHHHN CBail BOJIIM3H CYLIECTBYIOIINX 3aHUH U COOPYKEHUH.

16.7 Ha ocHOBe MONYYCHHBIX pE3YJbTATOB HATYPHBIX HAONIONCHWH YTOYHSIOT IPOTHO3HI, B
YaCTHOCTH M3MEHEHHUS HANpPSHKEHHO-IC(OPMHUPOBAHHOTO COCTOSIHHSI TPYHTOBOIO MAacCHBa U
THPOTEOJIOTHYECKOTO PEXXNUMa, BHOCAT KOPPEKTHBBI B MIPOEKTHBIE PEIICHMS, a TAKKEe pa3padaThIBalOT
B HEOOXOIMMBIX CIy4asX IPOTHBOABAPHIHBIE U 3AIIUTHBIC MEPOTIPHUATHSL.

16.8 Obmme TpeboBaHMs, IpeAbIBIIEMbIE K MOHUTOPHHTY:

- KOMIUIEKCHOCTb, 3aKJIIOYAlONascsi B TOM, YTO BCE HAOMIONCHMS [OIKHBI HPOHU3BOIUTHCS
COTJIACOBAaHHO MEX Iy COOOH B IPOCTPAaHCTBE M BO BPEMEHU;

- IPUBSI3Ka BCEX TOUEK HAOIOIeHH B HanboJjiee XapaKTepHbIX MECTax;

- 4YacToTa HaOJIONEHMH, ompeaenseMas HHTEHCUBHOCTBIO U JUIMTEIBHOCTHIO MPOTEKaHMUS
Mpo1eccoB JeopMHUPOBaHHS MACCHBA IPYHTA U KOHCTPYKIMI COOPYKEHHUS;

- TOYHOCTh H3MEpeHHWH, o0ecreynBaroias JOCTOBEPHOCTh IMOJIy4aeMod HHGpOpManuu u
COTJIACOBAHHOCTD €€ C TOYHOCTBIO PacyeToB.

ITo pe3ynpTaTaM MOHHTOPHHTA JIOJDKEH OBITH COCTABJICH OTHET.

MOPUJOXKEHUE A
(oGs3aTenpHOE)

TEPMMWHBI U OITPEJEJTEHUSA

cBast oguHo4HasA. CBas, OTCTOAIIAs OT COCEIHUX CBail B KycTe, CBallHOM IIOie, JICHTE Ha
paccrosiaue 6osee 8d.

cBasi Oypo3aBunumBaemasi. CBas, cocroslias W3 METALUTMYECKOH TPYOBI C KpecTooOpa3HbIM
HaKOHEYHWKOM W CIIMPANBbHON HAaBUBKOH, MOTpy’kaeMasl B TPYHT ITyTE€M €€ BpPaIleHHs B COUYETaHUH C
BIIABIIMBAaHHEM.

cBass BUHTOBasi: CBas, cocTosIIas W3 METAIMYECKOM BHHTOBOM JIOACTH M TPyOUaToro
METAIMYECKOTO CTBOJIA CO 3HAYMTENFHO MEHBIIEH II0 CPAaBHEHHIO C JIONACTHIO IUIOIMIAABIO
MONIEPEYHOT0 CEUEHHs, TOTPy’KaeMasl B TPYHT IIyTeM €€ 3aBHHYMBAHHS B COUCTAHUHU C BIABINBAHHIEM.

cBam Oypocekymuecss: Moaudukanus OypoHAOMBHBIX cBai. VCIOMB3yrOTCS B KadecTBe
JICHTOUHBIX WJIM KOMOMHHPOBAHHBIX (HECYIIHMX M OTPAaXKAAIOUINX) KOHCTPYKIUH. PaccrosHue mexmy
HeHTpamMu Oypocekymmxcs cBait coctasusger 0,8—0,9 ux auamerpa.

cBasi OyJ1aBoBHAHAs. 3a0MBHas JKeJle300€TOHHAS CBast C YIITUPEHHBIM HH)KHUM KOHIIOM.

cBasi 3a0uBHasi ¢ KamyduieTHO#l mnaToi: CBas, ycTpauBaemas IyTeM 3a0HMBKH IIOJIOW CBau
KpPYIJIOTO CEUeHMsS C 3aKPBITBIM CTaJbHBIM HAKOHEUHHKOM B HIDKHEH YacTH C MOCIEAYHOIIUM
3allOJJHEHWEM TIOJIOCTH CBaWl M HAaKOHEYHHKA OETOHOM W YCTPOWCTBOM C TIOMOIIBIO B3pPbIBA
KaMy(IIETHOH ISTHI B TIpeJieflaX HAKOHEYHHUKA.

cBast dtasioHHasi: CBast, coCTOsIIAs U3 NHBEHTApHON COCTABHOW METAJUIMYECKOH TPyOBI, HIKHUH
KOHEL[ KOTOPOM 3aKphIT KOHMYECKUM HAaKOHEYHMKOM. Hapy)XHbBIH nuaMeTp CTaHAAPTHOW 3TATIOHHOM
cBan 114 mm ('OCT 5686).

pocTBepK: PacnpenenutenbHas Oanka WM IUIHMTA, OOBEIUHSIOMAS TOBEPXY TPYNIBI MM PSIIBI
CBail.

POCTBepPK BBICOKHIi: PocTBepK, moomnBa KOTOPOTro0 PacloioKeHa BbIIIE MOBEPXHOCTH TPYHTa H
HE COTPUKACAETCS C HUM.

POCTBepK HU3KHMIi: PocTBepK, 1o0IIBa KOTOPOTo OMUPAETCs HA TPYHT WM 3arity0ieHa B Hero.

KOMOMHHMPOBAHHBIH CBailHO-IUVIMTHBIN ¢yHaaMeHT.: DYHIAMEHT, COCTOALIMA U3 COBMECTHO
paboTaronyx *Kejae300eTOHHO TUINTHI U )KECTKO CBSI3aHHBIX C HEH cBail.

oTpHuuaTeJbHbIe CHIIBI TpeHus . CHilbl, BO3HUKAIOIIME Ha OOKOBOI MOBEPXHOCTH CBau MPH OCA/IKE
OKOJIOCBAalfHOTO IPYHTA U HAIIPABICHHBIE BEPTUKATIBHO BHH3.



NPUJIOKEHUE b
(pexoMeHIyemMoe)

COCTAB NPOEKTA CBAHHBIX ®YHJIAMEHTOB

Bb.1 Tlpu pa3paboTke mpoekra (PpyHZaMEHTHBIX KOHCTPYKLIMH W3 cBail odopmieHHe dYepTexeit
JOJDKHO OTBEYATh TPEOOBAHUSIM TOCYJapCTBEHHBIX CTAHAAPTOB CHCTEMBI MPOEKTHOW JTOKYMEHTAlUH
s ctpoutenberBa — CITC.

B.2 [Ipu nByxcTagmifHOM MIPOEKTHPOBAHNH B cocTaB npoekTa Ha ctaanu «[IPOEKT» Bxonsr:

-  TOSACHMTENbHAs  3allUCKa,  COJCp)Kallasi:  ONWUCAHHE  HHXCHEPHO-TEOJIOTHYECKHX U
THIPOTECOIOTHUECKUX YCIOBUH IJIOIIAAKNA CTPOUTENBCTBA; KOHCTPYKTUBHBIE XapaKTEPUCTUKU 3TaHUS
VI COOPY>KEHHUs; 0OOCHOBaHUE MPUHSITOTO PELICHHS M0 CBAHHBIM (yHIaMeHTaM (BHEIIHHE HArpy3KH,
nepenaBaeMble Ha (yHIaMEHTBI, BHJ CBai, UX TabapuUThl, pAacUETHble HArpy3KH Ha CBald —
BEPTUKAJIbHbIE BIABIHMBAIOIINE ¥ BBIACPTHBAIOIINE, TOPH3OHTANBHBIE M H3THOAIONINE MOMEHTHI;
nedopmanuu OCHOBaHMH (YHZaMEHTOB — BEPTHUKAIbHBIE, TOPH3OHTAIBHBIE, KPEHBI); TEXHHUKO-
9KOHOMHYECKHE XapaKTePUCTUKH CpPAaBHUBAEMBIX BapHUaHTOB, BBIIOJHEHHBIX C COOJIOIECHHEM
HEOOXOANMBIX YCIOBHI COTIOCTaBUMOCTH;

- dYeprexu (yHIAMEHTOB, MO3BOJIIIOIIME OOOCHOBaTb oOO0BEMBI pabOT, B TOM HHCIE!
MapKHpOBOYHBIC CXEMBI pACIIOJIOKEHUSI CBal B TIUIaHe (JICHTBI, TPYMIBI, CBalfHOE IIOJE);
MapKHUPOBOYHBIC CXEMbI PACTIONIOKEHHUSI POCTBEPKOB B IIAHE; XapAKTEPHBIC T€0JIOTHYECKUE Pa3pe3bl ¢
HAHECEHHBIMH CBasIMH M POCTBEPKaMHU, OOOCHOBBIBAIOLINMH NPUHATHIE MapaMeTpsl CBail M CBalfHBIX
(hyHIAMEHTOB W Y€PTEXKH KOHCTPYKIUHN CBa.

K mpoekTy nomkeH ObITh IPUIIOXKEH IIepeueHb HOPMAaTHUBHBIX JJOKYMEHTOB, HA OCHOBAaHUH KOTOPBIX
pa3paboTaH MPOCKT.

b.3 Ha cramuu «PABOYAS JOKYMEHTALMSA» npu nByXCTaAWHHOM NPOEKTUPOBAHUU WIIH
«PABOYMI MTPOEKT» npu OZHOCTAAMIHOM HPOEKTHPOBAHMM UEPTEKH CBAMHBIX (DyHIAaMEHTOB
BXOJIST B KOMILICKT YepTekeH jkene300eToHHbIX KoHCTpyKimid (KXK) u BriTroyaroT:

- muct «OO0me JaHHBIEY, COCTOSIIMNA U3 CBEJICHUI O COCTaBe KOMILUICKTOB uepTexein Mapku KK,
pa3pabOTaHHOTO KOMIUIEKTa YepTexel CBalHBIX (DyHIAMEHTOB, IEpPEeUHs CHENU(HUKAILNHA, BEIOMOCTH
CCBUIOYHBIX M TIPHJIaraéMbIX TOKYMEHTOB IPOEKTa, BEJOMOCTH O00BEMOB PadOT; HA JHCTE JOJDKHA
OBITH NMpHBEAEHA BHIKOIMMPOBKA M3 I'CHIUIAHA C HAHECCHHBIMH apXHUTEKTYPHO-CTPOUTEIHHBIMU OCSMH
3/IaHUSI WIN COOPYXKEHUS, IOJOXKEHUEM HH)XEHEPHO-TEOJIOTMYECKUX BBIPAOOTOK (CKBaXHH, IIypQoOB,
TOYEK 30HAUPOBAHUS U JAp.), JHHUI WHXEHEPHO-TEOJNOTMYECKUX pPAa3pe30B, KPACHBIX M YEPHBIX
OTMETOK THEBHOM IMOBEPXHOCTH 3eMJIH, abcomoTHoit otmeTkn 0.000.

Ha nucre nomkHa OBITH clieNiaHa crielranbHas HaAIICh 3a MOAMUCHIO TJIaBHOI0 HHXKEHEPa MPOeKTa
0 TOM, YTO NPOEKT pa3paboTaH B COOTBETCTBUHU C JEHCTBYIOIIMMHI HOPMATUBHBIMU JOKyMEHTaMH. JTa
HaJINKCh MIOMEMIASTCS B JIEBOM HIDKHEM YIJIy UepTeska U 00paMiIsieTcs.

Ha nucre nomkHBI OBITH AaHBl OOLIME YKa3aHMs, BKIIIOYAIOIIME HAMMEHOBAaHWE OpPraHU3aluH,
BBIIABIIEH 3aJjaHME Ha IPOEKTHPOBAaHHE, HOMEpP M JaTy JO0roBopa, Ha OCHOBaHMU KOTOPOIO
pa3paboTaH MpPOEKT, IEpevYeHb HHKEHEPHO-TEOJOTHMYECKUX MaTepualioB, a0OCONIIOTHYIO OTMETKY,
ycnoBHO npuHATYIO 3a 0.000. J[omkHBI OBITH yKa3aHbl Harpy3KH, IPUHATHIE HA CBau (BEepTHKAIbHBIC,
TOPHU3OHTANIbHBIE, M3THOArONIe MOMEHTHI), U OOOCHOBaHHMS MX IPUHATUS B TpoekTe. Ha mmcre
YKa3bIBAIOT CBEACHHUA 00 arpecCHBHOCTH BOABI M I'PYHTa M IPUHATOW B NPOEKTE 3aIlUTE CBail OT
KOPPO3MH. YKa3bIBalOT TAKXKE CBEACHMSI 00 HCTOYHHMKE IONYyYCHHS Harpy3oKk Ha (pyHIaMeHTSI;
MPUBOJST TPeOOBaHMSA K OOIIMM M HEPAaBHOMEPHBIM OCAJKaM, KOTOpPBIE O0ECIIEUMBAIOTCS MPUHITON
KOHCTPYKIIMEH (pyHIaMEHTOB.

ITpu GonbiioM oO0beme MHPoOpManuu JucT «OOLIME JaHHBIE» MOXKET OBITh BBHINOJHEH HA IBYX
JIMCTax, MEPBbIi W3 KOTOPBIX OyJer Ha3biBaThes «OOmmume naHHble (Ha4asuo)», Bropod — «OOmme
JIaHHbIE (OKOHYaHUE)»;

- muct «Pa3pe3(bl)», Ha KOTOPOM H300paXKAIOT XapaKTEepHbIE MHKEHEPHO-T€OJIOTMYECKUE Pa3pesbl,
Ha KOTOpBIE HAaHOCAT OCH 3/IaHMs, JIMHUKM C YPOBHSIMM JIHA KOTJIOBaHa ¢ aOCONIOTHBIMH OTMETKaMHU
TIOJIOIIBEI POCTBEPKOB, OTMETKAMH HIDKHUX KOHIIOB CBai, JaHHBIMU (DM3MKO-MEXaHHUYECKUX CBOWCTB
TPYHTOB, HEOOXOJMMBIX 11 0O0OCHOBAHMS ITAPAMETPOB CBai;

- JINCT CO CXEMaMH PACOJIOKEHHUS CBail CO CIIEU(PHUKAIISIMHY;

- JINCT CO CXEMaMH PACHOJIOKEHUSI POCTBEPKOB CO CIIEIU(UKAINSIMH;

- mcT(Bl) ¢ KOHCTPYKIIMSIMHE CBai (€CIIM B 3TOM UMEETCSI HEOOXOIMMOCTD) CO CIICII(PHKAIIASIMHY;

- micT(BI) ¢ KOHCTPYKITMSIMHU POCTBEPKA(OB) ¢ OMaTyOOYHBIMU pa3MepaMu, CXeMaMH apMHPOBAHHUS,
crenudUKasIMHU, CO CXeMOI Harpy30K Ha (GyHAaMeHT(bl) U UX 3HAYCHUSIMHU CO CrielU(pUKALUSIMU;

- TUCT(BI) C y3JIaMH U CEYCHUSMH;

- 4YepTEeXU JKelle300eTOHHBIX 1 apMarypHbIx m3nenuit (KOKUN).



[Ipumeuanus

1 IlpexncraBieHHBII cOCTaB IPOEKTa CBaWHBIX (YHIAMEHTOB yNOOEH INpH HCHONB30BAaHHU TpadHIEcKUX
MaKeTOB JUIsl pa3pabOTKM INPOEKTOB CBaifHBIX (yHIamMeHToB Ha DOBM. B 3ToM ciydae HpoeKT MOKeT ObITh
NPEJICTAaBJICH B BHJE CICLHAIBHBIX albOOMOB YepTeKel, MpeIHa3HAuYCHHBIX JUIS MCHOJIB30BaHHS OTIEIbHBIMH
CTPOUTENBHBIMUA MOJApa3AeieHusIMUA: anbboM «OOmue naHHbIE», anbOoM «MapKHpOBOUHBIE CXEMbD», aIb0OM
«CpaiiHple rpynmel (Tons, KycThl)», amsbom «PoctBepkn», ambbom «KIKH», anpbom «Cmerbr». AnbOOMBI
«O6mue nannviey, «CaitHple rpynmsDy, «KXKW», «CMeTb» BRIIONHAIOT Ha GpopMate A4, ansbom «PocTtBepkim»
— Ha opmare A3, anbboM «MapKUpPOBOYHBIE CXeMBD» — Ha popmaTax A3, A2, Al.

2 PexoMeHyeMasi CTPyKTypa IPOEKTa IT03BOJISIET B CPAaBHUTEIHHO KOPOTKOE BpeMs HAKOITUTh HEOOXOUMYIO
0a3y TaHHBIX MPOEKTHHIX JOKYMEHTOB IIPUMEHHTEIFHO K PaCCMAaTPHBAEMOMY PETHOHY.

3 IlpuBeneHHas CTPYKTypa 4epTexeld oOnerdaeT BHECEHHE HEOOXOAUMBIX KOPPEKTUB B UYEPTEXKHU B Ipoliecce
CTPOMTENILCTBA U 00JIeryaeT MoAroToBKy U 00pabOTKy HCIOIHUTEIBHON JOKYMEHTALIUH.

MNPUJIOXKEHHUE B
(pexoMeHayemoe)

OIPEJEJTEHHUE OPbEMOB HH’)KEHEPHO-TEOJIOI'HYECKHUX W3BICKAHUM
JJISI MIPOEKTUPOBAHUA U YCTPOUCTBA CBAUHBIX ®YHJIAMEHTOB

B.1 [ns onpenenennst 00beMOB W3BICKAHHUHN /ISl CBAHHBIX (DYHIaMEHTOB 11€7IeCO00pa3HO BBIIEIUTD
TPH KaTerOpHH CJIOXXKHOCTH TPYHTOBBIX YCIOBHM B 3aBUCHMOCTH OT OJHOPOJHOCTH TPYHTOB IIO
YCIIOBUSIM 3aJIeTaHMs ¥ CBOWCTBAM.

K mepBoii kareropun ciemyeT OTHOCHUTH OAHOCIOHHYIO WJIM MHOTOCIOWHYIO IO COCTaBY TOJIIILY
TPYHTOB C MPAKTHYECKH TOPH30HTAIFHBIMH HIIH c1a00 HAaKJIOHEHHBIMH cI0sAMH (YKIOH He 6oiee 0,05),
IIPUYEM B IIpesiesiaX KaKIO0TO CJIOSI TPYHTHI OTHOPOIHBI 110 CBOHCTBAM.

Ko BTOpoO#i KaTeropuu ciiegyeT OTHOCUTh OJHOCIOWHYIO MM MHOTOCIIOMHYIO IO COCTaBy TOJILIY
TPYHTOB C HEIOCTATOYHO BBIIEPYKAHHBIMH I'PAHUIIAMU MEXY cllosiMu (YKIIOH He Ooinee 0,1), mpuyem B
Ipejenax cJlI0eB IPyHTHI HEOJHOPOAHBI 10 CBOMCTBAM.

K Tperpeil kateropuu criemyeT OTHOCHTh MHOTOCIONHYIO IO COCTaBy M HEOJHOPOAHYIO IO
CBOHCTBaM TOJIIly T'PYHTOB C HEBBIJICP)KaHHBIMH TI'paHHLIAMH Mexay ciosmu (ykioH Ooxee 0,1),
MIPUYEM OTJIEIIbHBIE CJIOW MOTYT BBHIKIIMHHBATHCS.

B.2 OneHKy KaTeropuu CI0KHOCTH TPYHTOBBIX YCIOBHH Ha IIOMIAAKE CTPOUTEIHCTBA BBIOIHSIIOT
Ha OCHOBE MaTEpPHAJIOB Te€OJIOTHYECKUX (DOHIOB.

B.3 Omnpenenenne o0beMOB WM3BICKAaHWN IS CBaMHBIX (DYHIAMEHTOB B 3aBHCHMOCTH OT YPOBHS
OTBETCTBEHHOCTH OOBEKTOB M KAaTErOPHH CIOKHOCTH TPYHTOBBIX YCIOBHHA PEKOMEHIYETCS! IPOBOIUTH
C HCTIONTF30BaHUEM IPUBEICHHON HIDKE Tabmuis B.1.

Tabmuna B.1
Bunps! usbpickanuii Kareropus co)XHOCTH IpyHTOBBIX YCIOBHH
nepsast | BTOpast TPEThS
3nanus u coopy:xkenus |1l (MoHMKeHHOT0) YPOBHS 0TBETCTBEHHOCTH
bypenue ckpakun ITo cetke 70x70 M, HO|ITo cerke 50x50 M, HO He|llo cetke 30x30 M, HO He
HE MEHee OJIHOIf|MEHee IBYX CKB@)XMH Ha|MEHEE TPEX CKBaXMH Ha
CKBXHHBI Ha KaXKI0e€|KaXJI0e 37aHne KaX/10€e 3/1aHue
3/1aHHe
JlaGoparopubie He menee miectu ompeneneHuil KaXkIoro Inokasareiss B Mpejiesax OJHOTO

MCCJICIOBAHMS TPYHTOB |WH)KEHEPHO-T€0JIOIMYECKOr0 3JIeMEHTa
3onnupoBaHue TpyHTOB [[To cetke 35x35 M, HO|ITo ceTke 25%25 M, HO He|llo cetke 15x15 M, HO He
HE MCHEC NBYX TOUCK HA[MCHEC TPEX TOUCK HAMCHEC IECTH TOYCK Ha
KaKJI0€ 3/1aHUE KKI0€ 3aHNe KOKJ0€ 3/IaHue
3nanus u coopy:kenus || (HopmMajabHOro) YPOBHSI OTBETCTBEHHOCTH

Bypenue ckBaxxuH ITo cetke 50x50 M, HO|ITo cerke 40x40 M, Ho He|llo cetke 30x30 M, HO He
HE MCHEC IBYX CKBAXHWH[MCHEC TPEX CKBAXXMH HA|MCHEC YCTBIPEX CKBAXXHH
Ha Ka)XJ0€ 37aHne KaXJ10€ 3aHHE Ha Ka)XJ10€ 3J]aHHe

JlaGoparopubie He menee miectu ompeneneHuil KaXkIoro Inokasareiss B Mpejiesax OJHOTO
HCCIICIOBAHMSI TPYHTOB |MHXEHEPHO-TEOJIOTHYECKOT0 JIEMEHTA

3onaupoBaHue TpyHTOB [[To cetke 25x25 M, HO|ITo cetke 20x20 M, HO He|llo cetke 15x15 M, HO He




Ha KaXJ0€ 31aHnc

HC MCHCC IICCTHU TOYCK

MCHEC CEMH TOYCK Ha

KaXXJ10€ 3JaHUC

MCHECC HOCCATH TOYCK Ha
KaXX10€ 3JIJaHUC

IIpeccuomerpuueckue — He Menee mecTu HCHBITAHMNA B IPEIENax OJHOTO
HCIBITAHUS HMHXEHEPHO-T€0JIOTHYECKOr0 31IEMEHTA

Hcnpitanne  rpyHroB|He MeHee miecTH MCTIBITAHUN Ha KaXKA0H 33/1aHHOM TiTyOnHe

STAJIOHHOM CBaei

Hcneitanue  rpyHTOB - He MEHEee nsyx|He MEHEe IBYX

HaTypHOMU cBaei

HCHBITAHUN Ha KaXI0H
3aJaHHOM TIIyOWHE TpHU
Hamuuy ~ Ooitee 1000
cBai

WCIBITAHUN Ha Ka)kJIoH
3aJJaHHON TIIyOWHE MpH
Haymund 6oiiee 100 cBai

3nanua

U coopy:KeHHs | (HOBBIIIEHHOI0) YPOBHSI OTBETCTBEHHOCTH

Bypenue ckBaxxun

Ha KaXXJ0€ 3JaHNC

ITo cetke 40x40 M, HO
HE MEHEE TPeX CKBaKUH

ITo cetke 30x30 M, HO He
MEHEE YCTHIPEX CKBaKUH
Ha Ka)KJ0€ 3/1aHHe

ITo cetke 20x20 M, HO He
MEHEE IATH CKBa)XHMH Ha
Ka)KJI0€ 3JIaHHE

JlabopaTopHbie
MCCIICIOBaHHs TPYHTOB

He menee mectu onpe,ueneHI/H‘/i Ka)XXJ0ro Imokasarejid B HIpeacjiax OJHOro
HWHXCHCPHO-TCOJOTNYCCKOro 3JICMCHTA

30HAUPOBaHUE FPYHTOB

Ha KaXXI0€ 3JaHUC

ITo cetke 25x25 M, HO
HE MEHEee IIECTH TOYEK

ITo cetke 15x15 M, HO He
MEHEe BOCBMH TOYEK Ha
KaXJ0€ 3/1aHue

ITo cetke 10x10 M, HO He
MEHEE JIeCSATH TOYEK Ha

KaXKI0€ 31aHue

IIpeccuomerpuueckue |(He MeHee miectu

HCIIbITAaHUA

WCIIBITAHUN B

T'C€OJIOTUYECCKOI'O 9JICMCHTA

npezaenax

OJHOTO  HMHXXCHCPHO-

WcnprTanms mraMnaMu

He meHee AByX MCHBITaHUN B MpeAENTax OZHOTO HHXEHEPHO-TEOJIOTHIECKOTO
3JIEMEHTa IPH OTKJIOHEHUH PE3YJIbTaTOB OT cpenHero He boaee 30 %

HcneiTanne 3TagoHHOMN
cBaeit

He MeHee mecTr ucibITaHM HA KaXKIOW 33JaHHOU TITyOHHE

HcnbiTanue  rpyHTOB
HaTypHOMU cBaei

oonee 100 cpait

He menee nByX HCHBITAHWH Ha KaXKAOH 3aJaHHON TTyOMHE HpH HATHYNH

OPUJOXKEHUE I
(pexoMeHayemoe)

HOMEHKJIATYPA 3ABUBHbIX )KEJE30BETOHHbIX U BYPOHABUBHBIX CBAI

Tabmuma I'.1 — HomeHnki1aTypa 3a0MBHBIX JKeJ1e300e TOHHBIX CBaii

Csau lupuna rpanu wim| Huuaa | Mcxoanas paboydas
JIMaMeTp CBaW, CM | CBaW, M JIOKYMEHTAIHS
IlenbHbIE KBaApaTHOrO CIUIOIIHOTO CEYEHUs C 20 3-6 Cepus*
HEHamnpsraeMoi apMaTypoit 25 4,5-6 1.011.1-10
30 3-12 BbIIL. 1
35 8-16
40 13-16
To ke, ¢ MoNepevHbIM apPMUPOBAHUEM CTBOJA C 20 3-6 rocTt
HaMpsAraeMoi apMaTypoi 25 4,5-6 19804.2
30 3-15
35 8-20
40 13-20
To xe, 0e3 MOMEePEYHOro ApMUPOBAHUS CTBOJIA 25 5-6 rocCt
30 3-12 19804.4
CocTaBHbIE KBaJPaTHOTO CILIOIIHOIO CEYEHHsS C 30 14-20 Cepus*
MOTNepeYHbIM apMHUPOBAHUEM CTBOJIA 35 14-24 1.011.1-10
40 14-28 BBIIL. §
IlenbHbIE KBaApaTHOTO CEYEHHs] C KPYIIIOH 25, 30, 40 3-8 IrocCt
MOJIOCTBIO 19804.3
LlenpHbIe MOJIBIE KPYTIIBIE CBAU U 40, 50, 60 4-18 I'OCT
CBan-000JIOYKHU 80, 100, 120, 160 6-12 19804.5
CocTaBHBIE MOJBIE KpPYTJABIE CBal M CBau- 40 14-26 IrocCt




000JI0YKH 50 14-30 19804.6

60 14-40
80, 100, 120, 160 14-48

CBau-KOJOHHEL:

KBaJIpaTHOI'O CEUECHHUS 20 5-8
30 5-12 Cepus*
35 5-16 3.015-5
40 8-16

JIByXKOHCOJIEHBIC 20 5-6,5 Cepust*
30 5-7,5 1.821.1-2

TIOJIBIC KPYTIIbIE 40, 50, 60, 80 5-18 Cepust* 3.015-5

* THUIOBBIE CTPOUTENBHBIC KOHCTPYKIUH, U3eHs U y3ibl. Paboune ueprexu. OI'YIT LIIII.

Tabnmma I'.2 — HomeHkJaTypa OypoHAOUBHBIX CBaii

Tum cBaun Cnoco0 U3roTOBJICHHUS CBAK Juametp Knacc 6erona | Inuaa
cBan®, MM CBau, M

BCC  |BpamarensHsiM  Oypennem B ycroiumsbix| 500/1200 B15-B22.5
TJMHUCTBIX TpyHTaXx Oe3 3akperutenus creHok| 500/1400

CKBa)KMH 500/1600
600/1600 10-30
800/1800 B15-B22,5
1000 B15
1200 B15
BCCm [To xe 400 B15 2-4
500

BCBr [BpamarensupiM OypeHuem B HeycroiumBbix| 600/1600 B15-B22,5 | 8-20
IPYHTaX C 3aKpEIUICHHEM CTEHOK CKBa)KUH
TJIMHUCTBIM PacTBOPOM

BCBo |BpamiatenpHbIM B ynapHO-KaHaTHBIM OypeHueM B|  600/1600 B15-B22,5 8-30
HEYCTOWYMBBIX TpyHTaX ¢ 3akperuieHuem crenox| 800/1800
CKB@XHH TPyOaMH, OCTaBIIsIEMbIMU B TPYHTE

BCHU To xe, ¢ M3BJICUCHHEM HMHBEHTAPHBIX 00CAaIHBIX 880
TpyO 980 B15 8-50

1080

1180

* [lepen uepToii ykazaH AuaMeTp CTBOJIA CBaH, 32 YEPTOH — JAUAMETp YIINPEHHUSI.

HOPUJOKEHUE [
(pexoMeHyemoe)

PACYET CBAM HA COBMECTHOE JEVCTBUE BEPTUKAJIBHOM
M TOPU3OHTAJBHOUN CUJI U MOMEHTA

J.1 Pacyer cBail Ha COBMECTHOE AEWCTBHUE BEPTUKAIBLHOM W TOPU3OHTAIBHOM CHJI M MOMEHTA
JIOJDKEH TPOU3BOJUTHCS B COOTBETCTBUM CO CXEMOM, MpHBeAeHHON Ha pucyHke /.1, u BkiIouyath
CIIEIYIOIIIE OTIePAIINH:

a) pacder cBail mo nedopManusaM, mpeayCMaTpUBAIOIINi MPoBepKy cobmoaeHus ycmnosuit (.1) u
(A.2):

U, <U, (A.1)

Vo < W (1.2)

rne U, U vy, — pacdeTHbIC 3HAUEHHS COOTBETCTBEHHO TOPU3O0HTAIBHOTO IMEPEMEIICHUS TOJOBEI
CBaW, M, H yIJIa ee MOBOPOTa, PaJl, OTpeaesieMble B COOTBETCTBHUH C YKa3aHuAMH [].4;

U, # vy, — TipeenbHbIe 3HAY€HNUsI COOTBETCTBEHHO TOPHU30HTAIBHOTO TIEPEMEIIICHHS TOJIOBEI CBAH,
M, W yIJIa ee TOBOpPOTa, paj, yCTaHABIMBacMble B 3aJlaHUW Ha TMPOCKTUPOBAHUE 3JaHUA WU
COOPYIKEHUS;

0) pacdeT yCTOMYHMBOCTH I'PYHTa OCHOBAHMUS, OKPYIKAIOIIETO CBA0, BBHITIOJIHICMBbI B COOTBETCTBUH




¢ TpeboBanusimu 1.6;

|
\Jl"o
*

N

Pucynok JI.1 — CxemMa Harpy3ok Ha cBaro

B) IIPOBEPKY CEYEHHUH CBail 10 CONMPOTUBIICHUIO MaTepHaa Mo MPeAETbHBIM COCTOSHUAM IEPBOH U
BTOPO# Ipymm (10 MPOYHOCTH, IO 0OPa30BaHUIO M PACKPHITHIO TPEIIMH) Ha COBMECTHOE JICHCTBHE
pacUeTHBIX YCHJIMH: CKUMAIOWIEH CHJIBI, M3THOAIOIIero MOMEHTAa W IIOIEPEYHON CHIIBI, YKa3aHHBIN
pacdeT BBINOJHSIOT B 3aBUCHMOCTH OT MaTephana cBail corjacHO TpeboBauusM 7.1.7, a pacueTHbIe
3HAUCHUs CKUMArommx cui N, u3rubarommx MOMeHTOB M, M momepeuHsix cuil Q,, NeHCTBYIOINX B
Pa3IMYHBIX CCUCHHSIX CBaM, OMPEICIIAIOT COriacHo TpeboBanusam J1.7.

B cnyudae >xecTkoif 3aenKH CBaM B POCTBEPK, €CIM HCKIIOUAeTCd BO3MOXHOCTH MOBOPOTa €€
TOJIOBBI (HampuMep, B JKECTKUHA POCTBEPK C ABYMsI pslaMd cBail win Ooliee, YCTaHOBJIEHHBIX B
HAalpaBJICHUH JCUCTBHS TOPU3OHTAIBHON CHJIBI), B pacyeTaX HeoOX0ANMO YUUTHIBATH MOMEHT 3a/IEJIKN
M = My, neficTByroIMiA B MecTe CONPSDKEHHS CBaW C POCTBEPKOM U OTIPEEISIEMBbI B COOTBETCTBHH C
ykazanusmu J1.8.

J1.2 Ilpu pacdere cBail Ha TOPH3OHTAIBHYIO HArpy3Ky TPYHT, OKPY>KalOIIMH CBalO, JOIYCKAaeTCs
paccMaTpuBaTh Kak JIMHEHHO-IE(OPMHUPYEMYIO Cpely, XapaKTepH3YIOIIyIocs Kod(QQHUIIEHTOM
IIOCTEJH C;, KHME.

PacuerHoe 3Hauenne koadduimenta nocrenu ¢, KH/M>, rpyHTa Ha G0KOBOI MOBEPXHOCTH CBAM TPH
OTCYTCTBUH OIBITHBIX JAHHBIX JOIMYCKAETCs ONPEEISATH 10 (hopmyIte

¢, = Kz, (1.3)
rae K — xod(duuument nponopruonansocty, KH/M*, npuaimMaemelii B 3aBicHMocTH 0T BHIa
IPYHTa, OKpY’Karollero crato, no tadiuue /1.1;

Z — TiyOMHa pacrojioXKEeHHs CEYCHUs CBau B TPYHTE, M, JUIS KOTOPOI onpeaenstorT KodddunneHt
MOCTEJH, O OTHOLICHHUIO K MMOBEPXHOCTH I'PYHTA MPU BHICOKOM POCTBEPKE MIIM K MOJIOIIBE POCTBEPKa
MIPY HU3KOM POCTBEPKE.

IMlpn Hammumu B TIpedenax JJIWHBI CBaW HECKOJIBKMX CJOEB TPYHTa PEKOMEHIyeTcs JUIs
OTIpEJICTICHUs] CONPOTHBIICHNSI TPyHTa Ha OOKOBOH TOBEpXHOCTH CBaW TII0JIb30BAThCS OJHHUM
TIPUBE/ICHHBIM 3HaUYCHHEM KOI(QQUITEHTA MTPOTIOPIHOHATBHOCTH K, MPUHIMAEeMbIM B 3aBUCHMOCTH OT
IPYHTOB, PACIIOJIOKEHHBIX [0 TITyOHHBI lg, M, OTCUMTHIBAEMOIl OT MMOBEPXHOCTH IPYHTA IIPH BBICOKOM
POCTBEpKE MIIM OT HOAOIIBBI POCTBEPKA ITPHU HU3KOM POCTBEPKE

I =35d + A, a1.4)
rae d — HapyKHBIA JUaMETp KPYIJIOrO MM CTOPOHA KBaAPATHOTO WITH MPSMOYTOJBHOTO CEUCHHS
CBaw, MapajuiesbHas MIIOCKOCTH JICHCTBUS HArpy3KH, M;

A — KO3 PUIHEHT, IPUHUMAEMBIA PaBHBIM 1,5 M.

Ecnu B mpenmenax TayOWHBI lx pacmonokeHo IBa CIOsi TPYHTa, TO MpUBEACHHOE 3HadeHue K
onpenessoT no hopmyJie

2
_ KL @l )+ Ky (e =)
= 2

K
rae || — TomnurHa nepBoro (BEpXHETro) ClIos TPYHTA, M;
K, i K;j — k03¢ }HUIIEeHTH POTIOPIIHOHATFHOCTH, IpHHIMaeMbIe 1o Tabmwme /1.1, ms rpyHToB |

K

: (A.5)



u Il croes.

J.3 Pacuersl cBaif MO TmpeneNbHBIM COCTOSHHUSIM JBYX TpYyHON CJEXyeT BBIIOIHATE C
UCIIONIb30BaHMEM 3HAYCHUIl NMPHUBEACHHOI TIIyOHHBI MOTPYXKEHUS] CBaW B TPYHT I u MIPUBEICHHOM
TIIyOHMHBI PaCIIONIOKEHUsI CEUSHHUs CBau B TPYHTE Z , ONpeIeNsieMbIX 110 (hopMyiam:

T=a,l (J1.6)
7 =,z (1.7)
rne | u z — nelictBuTenbHas ryOMHA TOTPYXKEHHWs CBauW (€€ HUKHETO KOHIA) B TPYHT U

JIeHCTBUTENIbHAS TIIyOMHA PACIIOJIOKECHHUS CCUCHHSI CBaU B TPYHTE, COOTBETCTBEHHO OTCUMTHIBAEMBIC OT
MOBEPXHOCTH TPYHTA MIPU BRICOKOM POCTBEPKE HJIH OT MOJIOMIBBI POCTBEPKA IMPH HU3KOM POCTBEPKE, M;
o, — K03 dumueHT nepopmaiuu, 1/m, onpeneiseMslid 1o GopMmyIie

o = §—=5, (A.8)

rae K — 1o xe, uro u B popmye ([1.3);

b, — ycnoBHas mupuHa CBaW, M, IPHHHUMaeMas PAaBHOW: IS CBai-000J0YEK, a TaKKe CBaii-
cToN0O0B M HAOMBHBIX M OYPOBBIX CBail ¢ quameTpoM cTBOJOB OT 0,8 M 1 Gonee b, = (d + 1) M, a ans
OCTAJbHBIX BUIOB U Pa3MepoB ceueHuii ceait b, = (1,5d + 0,5) m;

d — HapyXHBIIl JUaMETp KPYIJOro WM CTOPOHA KBAJPaTHOTO, WM CTOPOHA MPSMOYTOJIBHOTO
CEUCHHS CBaM B IUNIOCKOCTH, NEPIIEHANKYJIISIPHOH NEHCTBHIO HATPY3KH, M;
E — wnavyanpHBIE MOAYNb YHPYrocTH OETOHAa CBaW NPH CXATHM W pacTsokeHuw, Klla, s

JKeJIe300€TOHHBIX CBaif; MOIYJIb YIIPYTOCTH APEBECUHBI IS IEPEBSIHHBIX CBA;
| — MOMEHT HHEPIIHH TIOTIEPEUHOTO CEUCHHUS CBAM, M.

Ta6muma /1.1
['pyHTBI, OKpYXKAIOIIKE CBAIO, M MX XapaKTEPUCTHKH Kosddurment mpomopiinonansHocTH K,
kH/m*, u1s cBaii
3a0UBHBIX | HAOUBHBIX, OYPOBBIX, CBali-
000J104€eK U CBaii-CTOJIO0B
['MUHBI U CYTIMHKY TeKydemactuynsie (0,75 <1 < 1) 650-2500 500-2000
Imansl n cyrmaku Markomnactraneie (0,5 < I < 0,75);| 2500-5000 2000-4000
cynecu mactuunbie (0 < 1| < 1); necku meuieBatsle (0,6 < e
£0,8)
[JIMHBL ¥ CYTIIMHKH TyrorutacTudnbie n nomytepasie (0 <| 5000-8000 4000-6000

IL £0,5); cynecu tBepasbie (I, < 0); necku menkue (0,6 < e <
0,75); necku cpeaneit kpymHoctu (0,55 < e <0,7)

I'munet u cyrmuaku tBepabie (I < 0); mecku kpynasie (0,55|8000-13000 6000-10000
<e<0,7)
[Mecku rpasemucteie (0,55 < e < 0,7); rpaBuii u raabpka c — 10000-20000

NCCYAHBIM 3aIT0OJTHUTCIIEM

[Ipumeuanus
1 Menpmme 3HaueHns ko3¢ ¢unreHta K B TaOIUIIE COOTBETCTBYIOT 0Ojiee BHICOKUM 3HAYCHHUSM ITOKA3aTes
TEKy4ecTH || TTIMHUCTBIX ¥ KO3(HUITEHTOB TOPUCTOCTH e MEeCUYaHbIX TPYHTOB, yKa3aHHBIM B CKOOKax, a OoJbIIme

3HaueHusi Kodpduimenra K — COOTBETCTBEHHO Ooiiee HHU3KMM 3HadeHuwsM || u e. Jlass TpyHTOB C
MPOMEXYTOYHBIMU 3HAYCHUSMH XapakTepucTWk | ® e 3HaueHus koddduimenta K omnpenenstoTcs
HUHTEPIOJISIUEH.

2 Koaddurment K ajis MIOTHBIX MECKOB JOIKEH MPUHUMATECS Ha 30 % BbIlle, yeM HanOOMbIIHE 3HAYCHUS
yKa3aHHBIX B Tabmuie koddduimentoB K Ui 3aJaHHOTO BUa TPyHTA.

IMox riuy6uHoit | cnemyer moHMMAaTh (PaKTUYECKYIO TIyOHHY [OTPYXKEHHS CBail IPH OMUPAHHU X
Ha JUCIICPCHBIIN WK CKAIBHBIN TPYHT B CIydae OTCYTCTBHS 3a/eiKH (3a0ypuBanus) B Hero. B ciaydasx
KOr/a HaOUBHbIC ¥ OypOBBIE CBaM, CBAU-000JI0UKH MM CBaM-CTOJIOBI 33/1e/IaHbl He MeHee 4yeM Ha 0,5 M
B HEBBIBETPEIBIil CKANBHBII TPYHT, IyOuny | onpenenstoT mo gpopmyie

=1l +1s, (A.9)

rae |, — rryOuHa pacmosIoKeHUst KPOBIHM HEBBIBETPEIIOTO CKATBHOTO TPYHTA, M, OTCUMTHIBAEMAS OT
MOBEPXHOCTH TPYHTA TIPH BBICOKOM POCTBEPKE HJIH OT MOIOIIBBI POCTBEPKA MIPU HU3KOM POCTBEPKE;

ls — momonHuTeNBHAS TTyOHHA, M, IPUHUMAEMast PaBHOM:

a) MPH 3aeJIKe HIDKHETO KOHIA CBaW B MAarMaTHYECKHE MOPObI (TPAHHT, THOPHT, 6a3aibT U ap.) -
0;




0) mpH 3ajejKe B poYre mopoas — d/2.
J1.4 PacuerHble 3HaUSHHSI TOPH30OHTAIBHOTO TIEPEMEILICHUS CBau B YPOBHE MOAOLIBBI pocTBepka U,
M, ¥ yTOJI €€ MOBOPOTA Y, PAJI, CIACAYET OMPEACIATH 0 HopMyJIam:

HIZ M2
U, =Uy+wgly +—2+—C: .10
p=YotWolo oo +o0 (A.10)
HIZ Ml
_y, ¢ Hlo Ml 11
Ve =Yoo oE T g (L1

rne H m M — pacyerHble 3Ha4ueHus rnonepedyHod cwibl, kKH, ¥ m3rubaromero mMomenra, kH-m,
JIEHCTBYIOIINE HA TOJIOBY cBau (CM. pucyHOK /1.1);

lp — nnuHa yyacTka cBau, M, paBHAsl PaCCTOSHHIO OT MOAOLIBBI POCTBEPKA 10 MOBEPXHOCTH IPYHTa
TIOJI POCTBEPKOM;

E u |l — 10 xe, uto u B popmyie (1.8);

Uy 1 o — TOPH30HTAIBHOE TIEPEMEILICHNE, M, U YTOJI TIOBOPOTA ITONEPEYHOTO CEUSHUs! CBaH, Paf, B
YpOBHE NOBEPXHOCTH I'PYHTa IPH BBICOKOM POCTBEpPKE, a NMPHU HHU3KOM POCTBEpPKE — B YPOBHE €ro
[IOJIOLIBHI, omlpeaensemMsle 1o J1.5.

ITpumeuanue — Ilpu pacuere CUUTAIOT MOJOKUTCILHBIMHU:

MOMEHT U TOPH30HTAJIBHYIO CHIy, IpPUIOKEHHbIE K TOJIOBE CBaW, €CIM MOMEHT M CHJa HalpaBiIeHbI
COOTBETCTBEHHO T10 YaCOBOM CTPEIIKE U BIIPABO;

n3rudaronMii MOMEHT M MOIEePEYHYIO CHITy B CEYSHHH CBaH, €CJIM MOMEHT U CHJIa, IIePEAaloIInecs: OT BEPXHEH
(YCIIOBHO OTCEUEHHOI) YacTH CBal Ha HIDKHIOKO, HAMPABJICHBI COOTBETCTBEHHO 110 YACOBOH CTPENKe U BIPABO;

TOPU30HTAILHOE CMEILEHUE CEUEHHs CBAaW U €ro MOBOPOT, €CIIM OHU HANpPAaBJIEHBI COOTBETCTBEHHO BIPAaBO U
10 YaCOBOH CTpEJIKe.

J1.5 TopuzontansHoe nepemenieHue Ug, M, U yrod MOBOPOTa o, pai, CIemyeT ONPeAemsTh IO
tdhopmynam:
Uo =Ho &y + Mo -pu; (1.12)
Yo =Ho emn + Mo -epm (A.13)
rne Hy u My — pacdeTHble 3HaYCHUS COOTBETCTBEHHO MOIEpeYHO# cwibl, KH, n m3rubaromero
MoMeHTa, KH-M, B paccMaTprBaeMOM CEYEHUM CBau, MPUHUMaeMble paBHbIMU Hy = H u My = M + Hl,
[3nece H u M — 3Hauenus Te ke, uto u B popmynax ([1.10) u (A.11)];
€y — TOPU30HTANIBHOE TepeMetnenue ceuenus, M/kH, ot cuiet Hg = 1 (pucynok /1.2, a);
€1y — TOPHU3OHTAJTIbHOE TIepeMettienue cedenust, 1/kH-M, oT MomenTa My = 1 (pucynok /1.2, 6);
€y - yroa nmoopora ceuenus, 1/xH, ot cunbst Hyg = 1 (pucynok /1.2, a);
€y - yroa mosopora ceuenust, 1/(kH-m), o Mmomenta My = 1 (pucynok /1.2, 6).
[lepeMeIeHus €y, €y = Exp M €y BBIYUCISAIOT 110 HOPMYyJTIaM:

" :é A (L14)
EMH = EHm :%BO; (A.15)
o El
MM :Lco' (1.16)
o El
rae o, £ u | — 10 e, uto u B popmyie (/1.8);

Ao, By, Cy — OGe3pazmepHble KOXPQUIIMEHTHI, MTpUHIUMaeMble 1Mo Tabauie J[.2 B 3aBUCHMOCTH OT
MPUBEICHHOW TIIyOHHBI 3aJI0KeHus1 cBaii B rpynte |, ompenensemoit mo dopmyne ([.6). Tlpu

3HA4YCHHH MTyOUHBI | , COOTBETCTBYIOIIEH MPOMEKYTOYHOMY 3HAUCHHUIO, yKa3aHHOMY B Tabmuue /1.2,
€ro ClIeAyeT OKPYIIIUTh 10 ONMKANUIIEro TaOIMYHOTO 3HAUCHHS.
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a) — TepeMeIIeHUs OT NeHCTBHS CHITbI Hy = 1, IpHIT0OKEHHOH B YPOBHE MMOBEPXHOCTH TPYHTA;
6) — TiepeMeIeHus OT IeicTBUs MoMeHTa My = 1.
Pucynok J[.2 — Cxema nepeMenieHuil cBau B rpyHTe

Tao6mmma /1.2
T Onupanue cBau Ha OrnupaHue cBau Ha CKaJbHBIM | 3aJieNKa cBau B CKaJIbHBII
JIUCTIEPCHBII TPYHT TPYHT TPYHT
Ay By Go Ao By Go Ao By Go

0,5 72,004 | 192,026 | 576,243 | 48,006 | 96,037 |192,291| 0,042 0,125 05

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
11 14916 | 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
15 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
17 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

J1.6 Pacuer ycTOHYHBOCTH OCHOBAHUS, OKPYXKAFOIIETO CBAIO, OJDKEH MPOU3BOIUTHCS IO YCIOBHIO
([1.17) orpaHudeHUs] PacyETHOrO IaBIICHUS G, OKAa3bIBACMOI'O HA TPYHT OOKOBBIMHU MOBEPXHOCTSIMHU
cBaii

4

cos @,

I7le G, — pacdyeTHOe JaBiieHWe Ha IpyHT, klla, G0OKOBOW MOBEpXHOCTH CBaW, OMpeJelsieMoe Mo
dopmyne (I.19) Ha cnemyromux TAyOWMHaX Z, M, OTCUHTHIBAEMBIX IIPH BBEICOKOM POCTBEPKE OT
MOBEPXHOCTH IPYHTA, & IIPH HU3KOM POCTBEPKE — OT €TI0 MOJOLIBEIL:

(112t9 9, +&0y), A4.17)

G, < N2

a)npu | <2,5— Ha 1ByX ry6uHax, cootercTByommx Z = /3 uz =1,

= 0,85
6) mpu | >2,5— Ha rmybuHe z =——, rae o, onpenenstoT no gopmyne (/1.8);
(XE



M1 — KodpduuueHT, paBHbIH eIUHHLE, KpoMe cilydaeB pacdera (yHIAMEHTOB PAaCIIOPHBIX
COOpYXEHHUH (HampuMmep, PacHOPHBIX IPOJIETHBIX CTPOEHHM), B KOTOPBIX T; CIEAYyeT HNPUHUMATh
paBubM 0,7;

N2 — KOI(QQUIMEHT, YyYUTHIBAIOIIMN OO IOCTOSHHOM HAarpy3ku B CYMMAapHOW Harpyske,
onpenenseMslii o popmysie ([1.18);

Y1 — PpacueTHbIM yAEJbHBbIM BEC I'PyHTa HEHApYLIEHHOH CTPYKTYpHI, kHA, omnpenensemMbli B
BOJIOHACBINICHHBIX I'PYHTAX C YUCTOM B3BCHIMBAHUA B BOJE,

(1 U C; — pacueTHbIC 3HAYEHMs COOTBETCTBEHHO YITla BHYTPCHHETO TPEHUs IPyHTa, Ipaj., U
YZIENBHOTO CeTIeHus TpyHTa, Klla;

& — xoadduIHeHT, TpUHUMAaEeMBbIi paBHBIM NpU 3a0MBHBIX CBasX W cBasx-obonoukax 0,6, a mpu
BCEX OCTaJIbHBIX BUaax cBail — 0,3;
_ M +Me
CAM M,

rne M, — MOMEHT OT BHEUIHMX IOCTOSIHHBIX PAacUeTHBIX HAarpy3ok B ceueHHH (yHIaMeHTa Ha
YPOBHE HMKHHMX KOHIIOB cBaid, KH-M;

M; — To e, OT BHEITHUX BPEMEHHBIX PACUYETHBIX HArpy30K, KH-M;

M — KoapGUIHUEHT, IPUHUMAEMBIA M = 2,5, 32 HCKITIOYEHHEM CIIydaeB pacyera:

(11.18)

N2

a) 0c000 OTBETCTBEHHBIX COOPYKESHUM, U KOTOPBIX Ipu | < 2,5 N IpHHUMAIOT PaBHBIM 4 H TIpH

| 25— 2,5 (mpu npoMeKyTOYHBIX 3HaYeHUIX | 3HaYeHWe N ONpenesIIOT HHTEPIOILIIUCH);
0) (QyHmaMEHTOB C OTHOPSIAHBIM pPAcCIONIOKEHHEM CBaid, paboTaromuX Ha BHEICHTPEHHO
MPWIOKEHHYI0 BEPTUKAIBHYIO C)KMMAIOUIYI0 Harpysky, JJIsl KOTOPBIX CJedyeT NpHHUMaTh N = 4

HE3aBUCHMO OT BEIUYMUHBI | .

IMpumeuanne — Ecam pacueTHble TOPH30HTANbHBIE JAaBICHHA HA TPYHT G, OIpeJAeNieHHbIE IO (opMyIe
(1.19), ne ynmosnerBopstoT ycioButo (.17), HO mpu 3TOM Hecymas CIOCOOHOCTh CBail MO MaTepHay
HEJIONCIIONB30BaHa M IEPEMEICHUs] CBal MEHbBIIE NPEAENbHO MOIyCKAeMBIX BEIHYMH, TO NPH HPUBEICHHOH
royGume cBaii | > 2,5 pacder cleayer MOBTOPHTb, NPHHSB YMCHBIICHHOE 3HAUCHHE KOd(QHIHEHTa
nponopiroHanbHocTd K (cMm. [1.2). Ilpu HOBOM 3HaueHnu K HEOOXOOMMO MPOBEPHUTH MPOYHOCTH CBaW IO
MaTepHaiy, ee IepeMelleHus, a Taoke codmroaenue ycaosust ([1.17).

1.7 PacuerHoe mnaBneHue G, klla, Ha TPYHT 1O KOHTakTy ¢ OOKOBOH ITOBEpXHOCTHIO CBaw,
BO3HHMKalOIIlee Ha TIIyOWHE Z, a TaK)Ke pacueTHBIN m3rndarommii MomeHT M;, kH-M, monepeunyto cuiry
Q., xH, npononshyto cxxumatoryro cuiry N, kH, neficTByromyie Ha riyOnHe Z B CEYCHUH CBaM, CIEIyeT
OTIpEeNeIATh O (OPMyITaM:

K _ M H
G, =—Z|UA—+0B +— 0 C+— 2D, |; (119)
oL o o El o El
M, :aiEIU0A3—oc8EI\VOB3+M0C3+ED3; (11.20)
a’S
Q, = EIUyA, —a2ElvyyB, +a,MC, +HoDy; (1.21)
N; =N, (4.22)
rae K — KoapumueHT mponopIroHaIbHOCTH, ONpeaelsieMbli mo Tabmue /.1;
o, E n | — 1o xe, uto u B popmye ([1.8);
Z — mpuBelIeHHas TiayOmHa, ompernensemas mo ¢opmyne ([.7) B 3aBHCHMOCTH OT 3HAYCHUS

JICHCTBUTENFHOW TIIyOWHBI Z, JJIs KOTOPOH OIpENeNsioT 3HaueHHs NaBICHUS O,, MOMEHTa M, u
nornepeyHoit cuitsl Q,;

Ho, Mo, Ug 11 yo — 10 ke, uTo u B 1.4 u J.5;

Ay, By, C; u Dy — xoadduiinenTsl, 3HaueHUsT KOTOPBIX MPUHUMAIOT Mo Tabunuie J1.3;

A3, Ba, C3 n D3 — TO XK€,

A4, B4, C4 n D4 — TO XK€,

N — pacueTHas oceBas Harpy3ka, KH, mepegaBaemasi Ha TOJIOBY CBaw.

J1.8 PacuerHsiit MOMEHT 3ajenku M;, KH-M, yanThIBaeMBbIil IIpHU pacueTe CBai, MMEIOIINX KECTKYIO
3aIeNIKy B POCTBEPK, 00CCIICUNBAIOIII HEBO3MOKHOCTH TIOBOPOTA IOJIOBBI CBaM, CICIYET ONPEACIIATh
o opmyIie
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M, =— H, (J1.23)

0
Emm T —-
El
e Bce OyKBEeHHbIE 0003HAUSHHMS T€ JK€, YTO U B MPEABIAYIINX (hopMyiax.
IIpu 5TOM 3HaK «MHUHYC» O3HA4aeT, YTO IPU TOPU3OHTANBHOM cune [, HampaBlI€eHHOH cieBa

HampaBo, Ha rojioBy €Bav CO CTOPOHBI 3aJICJIKN NEPEAACTCd MOMCHT, HaHpaBHCHHLIﬁ IpoOTUB YacoBOI
CTPCJIIKH.

Tat6mmma /1.3
IIpuBenennas Koadduunenrs
riyGuna A B C, D Ag Bs Cs Ds Ay B, C4 D,
PAacIONIOKEHHUS
CeueHHs CBau B
rpyure Z
0 1 0 0 0 0 0 1 0 0 0 0 1
01 1 0,1 0,005 0 0 0 1 0,1 | -0,005 0 0 1
0,2 1 0,2 0,02 | 0,001 | -0,001 0 1 0,2 -0,02 | -0,003 0 1
0,3 1 0,3 0,045 | 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 0,4 -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 | -0,221 | -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 0979 | 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
15 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 |-1,877 | 0,917 | -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
MNPUJIO)KEHUE E
(pexomeHyEMOE)

PACYET HECYIIEW CHOCOBHOCTH MAPAMUJIAJTBHBIX CBAM
C HAKJIOHOM BOKOBBIX I'PAHEM i, > 0,025

Hecymuryto crocobuocts Fy, kKH, mupaMumanbHeix ¢Bail ¢ HaKJIOHOM OGOKOBBIX rpaHeit i, > 0,025
JIOITYCKAETCs ONPEEISITh KaK CYMMY CHJI pacdeTHBIX CONPOTHBIICHHUN I'PYHTa OCHOBaHHUS HAa OOKOBOI
MIOBEPXHOCTH CBaM U I10]] €€ HIKHUM KOHIIOM T10 (hopmyite

n d 2
R = _ZlAi cosa[pi(tga+tgo,;) +Cl,i]+n_(pi,+n2cl,i)l (E.1)
i= il

rie Aj — 1IoIa1s GOKOBOH MOBEPXHOCTH CBAH B MPEJIENAX i-T0 CIIOS IPYHTa, M’

0L — YroJl KOHYCHOCTH CBau, Ipa.;

@1, C1j — pacueTHbIC 3HAYCHHUS YIJa BHYTPCHHErO TPEHHS, Ipaj., U cueruieHus, klla, i-ro cios
rpyHTa;

d — cTOopoHa ceueHHUs HIDKHETO KOHIIA CBaH, M;

Ny, N; — KO3 PUIMECHTHI, 3HAYEHHST KOTOPHIX NpHBe/eHbI B Tadmmue E.1.

ConpoTuBieHUs TPyHTA O] OCTPHEM CBaH Pj I Ha ee OOKOBOU moBepxHOCTH p'j, KIla, ompenensior
o opmyIe




g
E;

4p0‘i (1—Vi2)—2po,i(2—vi) (pp,| +Cyj Ctg(PI,l) Ci Ctg(\ol,l’ (E.2)

rne E; — w™oxayms medopmarmu rpyHTa i-ro ciost, klla, omperenseMblii MO pe3yiabTaTam
MPECCHOMETPHUYECKHUX UCTIBITaHNH;

vi — ko3¢ dumuent ITyaccona i-ro ciost rpyHTa, IPUHAMACMBI B COOTBETCTBHH C TPEeOOBAHUAMHU
CHulI 2.02.01;

& — ko3¢ dUIHEHT, 3HaAYCHNST KOTOPOTO MpHuBeAeHHI B Tabmmie E. 1.

JaBnenue rpyHTa Poj, Py, Kl1a, onpenensioT mo Gpopmynam:

pi=p =

V.
Poi =7—— il (E.3)
1- Vi
Pi = Poi (1 +iN @) + i COS Py, (E-4)
TIIe V), — YACNbHbINH BeC TPYHTA i-TO IO, kH/™;

h; — cpexHsst TyOHHA PacoNOKEHHS i-TO CIIOS TPYHTA, M.

Tabmuna E.1
Koaddument VToJ1 BHYTPEHHETO TPEHHMS IPYHTA @y, TPa.
4 8 12 16 20 24 28 32 36 40
ng 053| 048 | 041 | 0,35 | 0,30 0,24 0,20 0,15 | 0,10 | 0,06
n, 09| 088 | 0,83 | 0,78 | 0,73 0,69 0,65 0,62 | 058 |0,54
3 0,06 | 012 | 0,17 | 0,22 | 0,26 0,29 0,32 0,35 | 0,37 [0,39

IMpumedanne — JIyist TPOMEXXyTOYHBIX 3HAYCHUH yTila BHYTPEHHETO TPEHHS @) 3HaYeHHU KO3 PUIMEHTOB Ny,
N, U & oNpenensoT HHTEPIOISILUEH.

MNPUJIOKEHHUE K
(pexomeHIYEMOE)
OINPEJIEJIEHUE OCAJIKM JIEHTOUHBIX CBAHHBIX ®YHIAMEHTOB

Ocanky S, M (CM), ICHTOYHBIX CBaiHBIX (YHIAMEHTOB C OIHO- M ABYXPSAHBIM PacCHOJIOKCHHUEM
CBaif pH pacCTOSTHUU MeKIyY cBasmu (3—4) d onmpenenstor mo Gopmyite

2
n(l-v
s=NA=VI5 OK.1)
nE
r7ie N — TOTOHHAs HArpy3Ka Ha CBaiHbI (yHIaMeHT, KH/M, ¢ yuyeToMm Beca (yHIaMeHTa B BUJC
MacCHBa TPYHTa CO CBasMH, OIPAaHHMYCHHOTO: CBEPXY — IMOBEPXHOCTHIO TUIAHHUPOBKH, C OOKOB —

BEPTUKAITBHBIMH TIOCKOCTSIMH, ITPOXOISAIIAMH TI0 HAPYKHBIM IPaHsAM KpallHHUX PSIOB CBall; CHU3Y —
TUIOCKOCTBI0, IPOXO/ISIIICH Yepe3 HUKHHE KOHIIBI CBAif;

E, v — 3nauyenust monynst nedopmanmnu, klla, n xoaddunuenta ITyaccona rpyHTa B Tpenenax
CKMMAeMOW TOJNIIM, OmNpenessieMble JUId YKa3aHHOTO BbINIe (YHIAMEHTa B COOTBETCTBHH C
tpeboBannsmu CHull 2.02.01;

g — KOd(pUIHEHT, MpPUHUMAEMBIH O HOMorpamme (cM. pucyHOK JK.1) B 3aBUCHMOCTH OT
ko duumenta IlyaccoHa v, TpuBeneHHON mMpHHB (yHmamMeHTa B = B/Mh (rme B — umpuna
(byHmameHTa, IpUHUMaeMas 10 Hapy>KHBIM TPaHsM KpalHUX psAnoB cBaif; h — rimy6uHa nmorpysxeHus
CBaif) ¥ IPUBEACHHON TITyOUHBI CxuMaemoit Tomm H./h (H, — riyOuHa cxuMaeMoit ToIu).

3HaueHust ko3 puIeHTa &y ONPEASIAIOT 0 HOMOTpaMMe CIeAyronMM o0pazoM. Ha Homorpamme
4yepe3 TOYKY, COOTBETCTBYIOLIYIO BBIYMCICHHOMY 3HAYCHHIO MPUBEICHHOW INIyOWHBI CXKMMaeMOii
TOJIIM, MPOBOJAT NMPAMYIO, HapaIeNbHYI0 OCH abCIHuce, IO IEePeCceueHus ¢ JIMHUEH NpUBEICHHOM
mMpKHE GyHnaMenTa B M OmycKaroT meprneHauKyIsp A0 JuHEE Kodddummenta [Tyaccona rpyHTa v.
W3 Touku mepeceueHHs MPOBOJAT JIMHUIO, MApaJUICbHYI0 OCH a0CIHUCC, O TMEPECeYCHUs] C OChIO
OpAMHAT, HA KOTOPOU IPUBEACHBI 3HAYCHUS KOA(PPHUIIEeHTa Op.
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Pucynoxk JK.1 — Homorpamma Juist onpesieneHus 3HaueHuit Og

MNPUJIOXKXEHUE U
(pexomeHIYEMOE)

OINIPEJIEJIEHUE OCAJIKM OJIMHOYHOM CBAM C YUETOM MOJIY.JISI CABUT A

Pacuer ocaiku ONMHOYHBIX CBaif, Mpope3aroUMX cJoi rpyHta ¢ Monyiem cusura G;, Mlla,
kodpdumuentom IlyaccoHa v; W ommparomuxcs Ha TPYHT, PacCMAaTPUBACMBIA KakK JHHEHHO-
nedopMEpyeMoe IMOJYNPOCTPAHCTBO, Xapakrepusyemoe Momyiem casura G, u ko3 UIHEHTOM
Iyaccona v,, nomyckaercst ipousBoauts pu N < Fylyy u ipu yemosuwm I/d > 5, G1l/G,d > 1 (tme | —
JUTHHA CBad, M, d — JHaMeTp MM CTOPOHA MOMIEPEYHOTO CEUCHHUSI CBaH, M) MO (HOpMyIIam:

a) JUIsl OIMHOYHON cBau 0e3 yIIMpEeHuUs

N
s_BG—ll, (1.1)

rne N — BepTukanbHas Harpyska, nepeiaBaeMasi Ha cBaro, MH;
B — ko3 durnmenHT, onpeneNsseMsIil I0 popmyIie

p=b ImCTa) (1.2)
M X
sneck B' = 0,17 In (k, Gil / G,d) — koaddunmeHT, COOTBETCTBYIONIHI aOCOTIOTHO JKECTKOM CBae
(EA = 0);
o = 0,17 In (kql/d) — TOT *X)e KO3DHUIMEHT aIst Ciaydass OJHOPOJHOTO OCHOBAHHUS C

xapakrepuctukamu Gi u vy,
y = EA/G,1* — oTHOCHTEbHAs KECTKOCTh CBAM;
EA — xecTkocTh cTBOJIA CBau Ha cxaTue, MH;
A1 — Tapamerp, XapaKTepu3yIOUIUH yBEINYEHHE OCAKH 3a CUET CXKATHUsI CTBOJIA M ONpeIeIieMbIi
1o gopmyie
2 12X3/4 _
t142,1298%
Ky, ky1 — K03 duIeHTHI, OnpeaenseMbie Mo Gopmyie
k,=2,82-3,78v + 2,18V* (11.4)
COOTBETCTBEHHO NPHU V = (V1 + Vv,)/2 ¥ IpH V = vy
0) 7151 OTMHOYHOM CBaM C yIIUPEHHUEM

(1.3)

S=0'22N +N—I, Hn.5)
G,d, EA

rae dp — IuameTp yIHpeHus CBau.

Xapakrepuctukn G; M Vi NPHUHUMAIOTCS OCPEJHEHHBIMU JUIS BCEX CIIOEB TPYHTa B IIpeiesax
rTyOMHBI TTOTpy>KeHus cBa, a G, n v, — B npeaenax 10 quaMeTpoB cBau MM YIIUPEHHs (JUTS CBau C
YIIUPEHWEM) TPH YCIOBUH, UTO TOJ HIWKHUMH KOHIIAMH CBail OTCYTCTBYIOT TJIMHHCTBIE TPYHTEHI
TeKy4del KOHCHCTEHINH, OPraHO-MHHEPAJIbHbIE U OPTaHNYECKHUE TPYHTHI.



KnroueBble cioBa: cBaiiHble (DyHIaMEHTBI, IPOEKTUPOBAHKUE, YCTPOWCTBO, 3aHUSI U COOPYIKEHHS
CTPOALIUECS U PEKOHCTPYUPYEMBIE

COJEPKAHUE

BBenenue

1 O6nacTp IpUMEHEeHUS

2 HopmaTHBHBIE CCBUIKH

3 OnpeneneHus

4 O61IKe ONOKEHUS

5 TpeOGoBaHMs K HHKEHEPHO-TEOJIOTHYECKUM H3bICKaHHUSIM

6 Bungpl cait

7 IlpoexTrpoBaHHEe CBalHBIX (YHIaMEHTOB

7.1 OcHOBHBIE yKa3aHUS IO PacyeTy

7.2 PacdeTHBIE METOIBI OTIPEICIICHUS HECYIIIeH CIOCOOHOCTH CBai

7.3 Onpenenenne Hecyme ClIOCOOHOCTH CBai IT0 pe3ysIbTaTaM MOJIEBBIX NCCIIeI0BAHUN

7.4 Pacuer cBaif 1 CBaHBIX PYHIaMEHTOB 110 1e(hopMaIisIM

7.5 OcoOOEHHOCTH TPOEKTHPOBAaHUS CBalHBIX (YHIAMEHTOB IPH PEKOHCTPYKIHMH 3AaHUH H
COOPY’KEHUI

8 KoncrpynpoBanne cBafHBIX (PyHIAMEHTOB

9 OcoOeHHOCTH MPOEKTUPOBAHUS CBAHBIX (PyHIaMEHTOB B IIPOCAIOYHBIX IPyHTaX

10 OcoOeHHOCTH TPOEKTHPOBAHMUS CBaHBIX (YHIAMEHTOB B HA0YXalOMIUX TPYHTaX

11 OcoOGeHHOCTH TPOEKTHPOBAHMUS CBaHBIX ()YHIAMEHTOB Ha IMOPadaThIBAEMbIX TEPPUTOPHUSIX.

12 OcoOGeHHOCTH TPOEKTHPOBAHNUS CBaHHBIX (PyHJAMEHTOB B CEHCMHYECKUX palioHax

13 OcoOeHHOCTH TpPOEKTUPOBAHWS CBAaWHBIX (YHJAMEHTOB OIOP BO3AYIIHBIX JIMHUH
3NeKTponepenaun

14 OcoOGeHHOCTH TPOSKTHPOBAHMS CBAHHBIX (PYHIaMEHTOB MAIO3TaKHBIX 3AaHUN

15 YcrpoiicTBO cBalfHBIX ()yHAaMEHTOB

15.1 OO61ue monoKeHUs

15.2 YcTpo#cTBO peABapUTENBHO H3TOTOBICHHBIX CBai

15.3 CBau, nu3rotraBiarBaeMbIe Ha CTPOUTEIHHON TUIOIMIAIKE

15.4 YcTpolcTBO CBaiHBIX ()YHAaMEHTOB IIPU PEKOHCTPYKIIMH 3IaHUH M COOPYIKEHHI

15.5 Tlpuemka 1 KOHTPOJIb KauecTBa paboT M0 yCTPOWCTBY CBalHBIX (yHIAMEHTOB

16 I'eoTexHUYECKHUIT MOHUTOPUHT

IIpunoxenue A TepMuHsI 1 onpeaeIeHus

[Mpunoxenne b Cocra mmpoekra cBailHbIX (yHIaAMEHTOB

[Mpunoxenne B Ompenenenne 00BEMOB — HWHXKCHEPHO-TEOJOTMYECKUMX — M3BICKAHMH  JUIA
MIPOEKTUPOBAHMS M YCTPOMCTBA CBAHHBIX (DYH/IaMEHTOB

[Mpunoxenne I' Homenknarypa 3a0MBHBIX Ke1e300€TOHHBIX U OypOHaOMBHEIX cBait

IIpunoxenne [ Pacder cBail Ha COBMECTHOE AEHUCTBHE BEPTUKAIBHOW M TOPU30HTAIBHON CUI H
MOMEHTa

[Mpunoxenne E Pacuer Hecymeil cOCOOHOCTH NHpaMHUIANBHBIX CBaif ¢ HAKIOHOM OOKOBBIX
rpaneii i, > 0,025

[Mpunoxenne XK OnpezneseHure ocajky JICHTOYHBIX CBalHBIX (yHIaMEHTOB

[Tpunoxenne Y OnpeneneHue ocaaky OAUHOYHON CBaM C Y4€TOM MOIYJIS CIIBUTA



