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MpeaucnoBue

Llenn v npuHumnbl ctaHgaptnsaumm B Poccuinckon depepaumm yctaHoBneHol depeparnbHbiM
3akoHOM OT 27 pekabpsi 2002 r. Ne 184-®3 «O TexHuM4ecKOM perynupoBaHuu», a npasuna
paspaboTkm — nocTtaHoBneHnem [lpasutensctBa Poccuiickon degepaumm ot 19 Hosi6pa 2008 r.
Ne 858 «O nopsigke pas3paboTku 1 yTBEPXKAEHNSA CBOOOB NPaBUIy.

CBeaeHunsa o cBoae npaBuin

1 UCNONMHUTENN — Hay4Ho-1MccnenoBaTenbCKuii, NPOEKTHO-N3bICKATENbCKUA N KOHCTPYKTOPCKO-
TEXHOSTOMMYECKNA UHCTUTYT OCHOBaHWUN M NOA3EMHbIX CoopyXeHun um. H.M. NepceBaHoBa» — WUHCTUTYT
OAO «HWLU «Ctpoutenscteo» (HUANOCIT um. H.M. l'epceBaHoBa)

2 BHECEH TexHu4eckum komuteToM no ctaHaaptusauum (TK 465) «Ctpontenscteo»

3 TMNOOIOTOBJIEH k ytBepxaeHutio [enapTameHTOM apXUTEKTypbl, CTPOMTENbCTBA U
rpagocTpoOUTENBHON NONMUTUKA

4 YTBEPXXOEH npukazom MuHucTepcTBa pernoHanbHoro passutus Poccuiickon denepaumm
(MuHpernoH Poccumn) ot 27 gekabpsa 2010 r. Ne 786 n BBeaeH B gencteue ¢ 20 mast 2011 1.

5 BAPEMMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynmpoBaHuio U
meTponorun (PocctaHgapT). NepecmoTp CIM 24.13330.2010

UHopmayusi 06 uameHeHuUsIX K Hacmosiwemy ceody rpasun rybrukyemcsi 8 exe200HO u3dasaemMom
UHGOPMaUUOHHOM yKasamerne «HayuoHanbHble cmaHd0apmbly, @ MEKCM U3MeHeHul U rornpasok — 8
€eXeMeCsIYHO u3dasaeMbiX UHOPMaUUOHHbIX yKasamensx «HauuoHanbHbie cmaHOapmel». B ciydae
rnepecmompa (3amMeHbl) unu ommMeHbl Hacmosiueeo ceoda npasun coomeemcmeyowee ysedomneHue bydem
onybrnuKkogaHo 8 exemecsYHo u3fasaeMOM UHOPMAaUUOHHOM yKasamerne «HayuoHanbHbie cmaHOapmbly.
Coomeemcmeyrowass UHQopmayusi, yeeloM/ieHUe U MEeKCMmbl pasMewaromcsi makxe 8 UHMOPMayUOHHOU
cucmeme obuweeo nonb3osaHusi — Ha oghuyuanbHom caume paspabomyuka (MuHpeauoH Poccuu) e cemu
NHmepHem

© MuHpernoH Poccun, 2010

HacTosimit HopMaTuBHBIA JOKYMEHT HE MOXET ObiTb MOMHOCTbI MMM YaCTUYHO BOCNPOW3BEAEH, TUPAXUPOBaH U
pacnpocTpaHeH B kayecTBe oduLManbHOro usgaHust Ha tepputopumn Poccurickonn ®epepaunm 6e3 paspelueHuss MuHpermoHa
Poccum

II



CII 24.13330.2011

Conep:xanne
BBEIEHUEC. ..ottt ettt et v
1 OOJIACTD TIPHIMEHEHHS ....cuvveeenereeenereesseeesseeessseeessseeassseeassseeasssesassssesssssessssessssesesssesenssesssssessnnns 1
2 HOPMATHBHBIC COBIITKH .....uuvveenureeeereeenuseeseseessseessseessseessseessseesssseessseessseesssseesssseesnseessseesns 1
3 TEPMUHBI M OTIPEICIICHIS «.uevvveeeennereeeeenerreesanseeesesssseeesasseeesasasseeesssssseessssssseesesssssessenssseeesanns 2
4 OOIIIHC TTOTTOMKEHHS «..nveeetentienteententeenteeaeesteeseeutestteseestesseenteesseseeenseansenseenseentenseenseentesseensesnsenne 3
5 TpeboBaHMS K MHKEHEPHO-TEOJIOTHICCKUM UBBICKAHMAM........eeeuvreeeerreensreeenreeessseeenssessnssessnnns 4
6 BHIIBI CBAM......eiuiiiiieiiiieite ettt et sttt ettt st et e et e bt st e bt e et e naeeeneen 7
7 IIpOEKTUPOBAHNE CBAUHBIX (DYHIIAMEHTOB .....veeevvreenereeaereensreessressssseesssesesssesssseesssseesssseesns 10
7.1 OCHOBHBIEC YKAZAHUS T1O PACUCTY ..uvvveernrreerureeenureessreeanureessseesssesssseessseesssseesssseessseesssseesns 10
7.2 PacueTHbIe METO/IbI OMPEEIICHUS HECYIIEH CIIOCOOHOCTH CBAM ... ..eevveeeeeeniieeieeiee e 15
7.3 Onpenenenre HeCyIIe CrioCOOHOCTU CBail 1O Pe3yJIbTaTaM IMOJIEBbIX UCTIBITAHUH ......... 27
7.4 Pacuer cBaii, cBallHbIX I KOMOWHUPOBAHHBIX CBAWHO-TLTUTHBIX (YHIAMEHTOB IO
D1 (1110 1Y 11175 1Y P o35
7.5 OcoOGeHHOCTH MMPOESKTUPOBAHUS OOJIbIIEPa3MEPHBIX KYCTOB U TOJIEH cBaii
1700112 010 T 1 1) ) 2 P 40
7.6 OcOOEHHOCTH MMPOESKTUPOBAHUS CBAIHBIX (PYHIAMEHTOB IIPU PEKOHCTPYKIIMH 3AaHUN
10 10) 0 2 XS) : 1 GRS 43
8 TpeboBaHUs K KOHCTPYUPOBAHUIO CBAMHBIX (DYHIAMEHTOB ......eeveeeieeniieniieeiienireeieenieeeeeans 45
9 OcobeHHOCTH MTPOSKTUPOBAHMSI CBAMHBIX (DYHIAMEHTOB B IIPOCAIOYHBIX TPYHTAX ............. 49
10 OcoGeHHOCTH TPOEKTUPOBAHUS CBaHBIX ()yH/IaMEHTOB B HA0YXaIOUINX IPYHTAX............ 54
11 OcobeHHOCTH MPOESKTUPOBAHMSI CBAHHBIX (DYH/IAMEHTOB Ha NOpadaThIBAEMbIX
TEPPHUTOPHSIX «.veereveenreenreeteerureeteessrtenteesaseeteesasteseesateesbeeesstenseesaseesneeeaseenseesaseenseeenneenseesaseens 56
12 OcobGeHHOCTH TPOEKTUPOBAHUS CBalHBIX ()YH/IAMEHTOB B CEHCMUYECKUX palloHaX ......... 59
13 OcoGeHHOCTH MPOEKTUPOBAHUS CBAHBIX ()YHIAMEHTOB Ha 3aKapCTOBAHHBIX
S 070) %6 10) 0275 00 62
14 OcoOeHHOCTH MPOEKTUPOBAHMSI CBAHHBIX (DYH/ITAMEHTOB OIOP BO3TYLIHBIX JTUHUHN
)] (SN 10 1 (5] 0 <) b2 R 1 SRR RSRR 64
15 OcobeHHocTH TPOEKTUPOBAHUS CBaHBIX ()YH/IaMEHTOB MaJIO3TAXKHBIX 31aHUH ............... 65
[Tpunoxenne A (cipaBOYHOE) TEPMUHBI U OIIPEIECTICHMS. ....cuveeeereenrerirenieeeeeneenieenaeseenseennens 68
[Tpunoxenue b (pexkomenayemoe) Onpesenenre 00beMOB HHKEHEPHO-TEOIOTUUECKUX
U3bICKaHUH /711 IPOEKTUPOBAHMS CBAIHBIX (DYHIIAMEHTOB .....c..eevvvenvenrennenee. 69
[Tpunoxxenue B (pekomenayemoe) Pacuer cBaii Ha COBMECTHOE JIEHCTBUE BEPTUKATIBHOM
Y TOPU3OHTATIBHON CHII Xl MOMEHTA ....cnvveruieenieeenreeieenireeneeeneenseesaneenneesnneennees 71
[Tpunoxenue I' (pekomenayemoe) Pacuer Hecyiielt cnocoOOHOCTH MUPaMUAATIBHBIX CBall
C HaKJIOHOM OOKOBBIX rpaHeil i > 0,025, ... 75
[Tpunoxenue /I (pekomenayemoe) Pacuet ocaaku OypoHaOUBHOMN cBau B OMITMHEIHOMN
(010 1 (0) ) P 76
IMpunoxenue E (pekomenayemoe) OnpenenieHne HeCcyIei ClioCOOHOCTH CBail B MTPOCAIOYHBIX
TPYHTAX IO UX MPOYHOCTHBIM XAPAKTEPUCTUKAM .....enneennennenneennennennnnne 77
IMpunoxenne XK (pekomenayemoe) Pacuer cBaifHbIX (h)yH/1aMEHTOB Ha BO3/IEHCTBUE
(970 @Y 0kI: (0 N R 1% (52 1 £ S 83

I



CII 24.13330.2011

v

Beenenne

Hacrosmuii cBox mpaBuil  ycTaHaBIMBAaeT TpPeOOBaHUS K
IPOEKTHUPOBAHUIO (PYHIaMEHTOB U3 Pa3HbIX TUIIOB CBAl B PA3JIMYHBIX
MH)XEHEPHO-T€OJIOTUYECKUX  YCIOBMSIX M IpU JIIOOBIX  BUAAX
CTPOUTEIIBCTBA.

Pazpaboran HUMOCII um. H.M. I'epceBanOoBa — MHCTUTYTOM
OAO «HUILL «CtpoutenbcTBO»: A-pa TexH. Hayk b.B. baxonouwm,
B.I1. Ilempyxun u xaHn. TexH. HayK M.B. Konvlbun — pyKOBOAUTEIN
TeMbL; 1-pa TexH. HayK: A.A. [ pueopsan, E.A. Copouan, JI.P. Cmaenuyep;
KaHAUAaThl TeXH. HayK: A.I" Anexcees, B.A. bapeawios, C.I. be3gones,
I'"A. bouoapenxo, B.I. Byoanos, A.M. [[3aco6, O.U. Henamosa,
B.E. Konaw, B.B. Muxees, /[.E. Pazsooosckuui, B.I. ®edoposckuil,
O.A. Llynamves, II.U. Hcmpebos, unxenepsl JI.II. Yawuxuna,
E.A. Ilapghenos, npu yuactuu unxenepa H.I1. [Tusnuxa.
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CBOJI TIPABILI
CBAWHBIE ®YHJIAMEHTDI

Pile foundations

Jara BBegenus 2011—05—20

1 ObaacTb npuMeHeHNsI

Hacrostmuii  cBOI TpaBHJ — PacHpoOCTpaHICTCS Ha IMPOCKTUPOBAHHE CBAaWHBIX
(GyHIaMEHTOB BHOBB CTPOSIIIUXCS U PEKOHCTPYUPYEMBIX 3/IaHUN M COOPYXKCHHH (manee —
COOPYXKEHHUIN).

CBon mpaBWJI HE pPaCHpPOCTPAHSETCS Ha IMPOCKTUPOBAHUE CBAaWHBIX (PYHIAMEHTOB
COOpY)KEHHH, BO3BOJMMBIX Ha BEYHOMEP3JIBIX I'PYHTaX, CBaWHBIX (DYHJAMECHTOB MAIlUH C
JTUHAMUYCCKIMH Harpy3kaMd, a TaKKe OIOp MOPCKHX HE(TEIPOMBICIOBBIX H APYTUX
COOPYKEHHI, BO3BOJIMMBIX Ha KOHTUHCHTAIBHOM IIeIb(e.

2 HopMaTuBHBIE CCBUIKHU

B nactosmem CII npuBeeHbI CCHUIKK Ha CJIEIYIONINE JOKYMEHTHI:
®denepanbubiii 3akoH oT 27 gekabps 2002 1. Ne 184-®3 «O TexHHUYECKOM
peryaupoBaHUN»

®enepanbhblil 3akoH oT 30 gexadps 2009 r. Ne 384-03 «TexHuuecKUid perjiaMeHT o
0€30I1aCHOCTH 3/IaHUH U COOPYKEHUI»

CII 14.13330.2011 «CHuII II-7-81* CTpouTenbCTBO B CEUCMUYECKUX paifoHax»

CII 16.13330.2011 «CHulI 11-23-81* CranbHble KOHCTPYKIIUN

CII 64.13330.2011 «CHulI I1-25-80 [lepeBsiHHBIE KOHCTPYKIIH»

CI120.13330.2011 «CHuII 2.01.07-85* Harpy3ku u BO3A€HCTBHUS»

CIT 21.13330.2010 «CHulI 2.01.09-91 3nanust 1 coopykeHHUsI Ha IMoJpadaTbIBaeMbIX
TEPPUTOPUSAX U MPOCATOYHBIX TPYHTAX»

CII122.13330.2011 «CHuII 2.02.01-83* OcHoBaHus 30aHUN U COOPY>KEHUII»

CIT 28.13330.2010 «CHull 2.03.11-85 3ammura CTpPOUTENIbHBIX KOHCTPYKLHH OT
KOPpO3Un»

CII 35.13330.2011 «CHwuII 2.05.03-84* MocTsl 1 TpyObI»

CIT 38.13330.2010 «CHulI 2.06.04-82* Harpy3ku 1 BO3JIEHCTBHS Ha I'MAPOTEXHUYECKHE
COOpYXEHHsI (BOJTHOBBIE, JISIOBBIE U OT CY/IOB)»

CI140.13330.2010 «CHwuII 2.06.06-85 ITnoTHHBI GETOHHBIE U KeTe300€TOHHBIE)

CIT 41.13330.2010 «CHuIl 2.06.08-87 beroHHble U KeI€300€TOHHbIE KOHCTPYKIMU
THJPOTEXHUYECKUX COOPYKEHHI»

CHulI 3.04.01-87 3011MOHHBIE U OTAEIIOYHBIE TOKPBITHS

CII 47.13330.2010 «CHulI 11-02-96 MuxeHepHble M3BICKaHMs Ui CTPOMTEILCTBA.
OCHOBHBIE TIOJIOKEHUS»

CHullI 23-01-99* CtpoutenbHas KIMMaTOJIOTUS

CIT 58.13330.2010 «CHull 33-01-2003 I'mpporexHuueckne coopyxkeHns. OCHOBHBIE
TIOJIOKEHHUS

HN3nanue opuuuaibHoe
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CII 63.13330.2010 «CHull 52-01-2003 beronHble u keiie300€TOHHBIE KOHCTPYKITUH.
OCHOBHBIE TIOJIOKEHUS»

I'OCT 5686—94 I'pyHTbl. MeTOABI MOJEBBIX UCIIBITAHUI CBASIMU

I'OCT 9463—88 JlecomaTepualibl Kpyriible XBOMHBIX MOPOJ. TeXHUYECKHUE YCIOBHS

I'OCT 12248—96 TI'pyHTbl. MeTOabl 1aOOPATOPHOTO OMPENCTICHUS XapaKTEPUCTHK
MPOYHOCTH ¥ 1e(HOPMUPYEMOCTH

I'OCT P 53231—2008 betronsl. [IpaBusia KOHTPOJS U OLIEHKUA MPOYHOCTH

I'OCT 19804—91 Csau xene300eToHHbIE. TeXHUUECKUE YCIOBUS

I'OCT 19804.6—83 Cpau moJibie KPYIJIoro CEYeHUs U CBar-000JIOYKH JKEJIe300€TOHHBIC
COCTABHBIE C HEHAIpAraeMou apmarypoi. KoHcTpykimst 1 pasmepsl

I'OCT 19912—2001 TI'pyntbl. MeTOoabl TMOJIEBBIX MCHBITAHUM CTAaTUYECKUM U
JTUHAMHUYECKUM 30HAUPOBAHUEM

I'OCT 20276—99 I'pyntrsl. Meroasl MOJEBOrO OINPEACICHUS XapaKTEPUCTHK
MIPOYHOCTH ¥ 1e(HOPMUPYEMOCTH

['OCT 20522—96 I'pyHtel. Metoabl CTaTUCTUYECKOW 0OpabOTKH pe3yabTaTOB
WCTIBITAHUI

['OCT 25100—95 I'pyntsl. Knaccuduxarms

I'OCT 26633—91 beroHb! TSKENbIE U MEIKO3EPHUCTHIE

I'OCT 27751—88 HanexHOCTb CTPOUTENBHBIX KOHCTPYKIMI U OCHOBaHHUM. OCHOBHBIE
MIOJIOKEHUS TIO PACUETy

I['OCT P 53778—2010 3nanust u coopyxenus. [IpaBuna oOGcienoBaHus 1 MOHHUTOPHUHTA
TEXHUYECKOTO COCTOSIHUS

[Ipumeuvanue — [lpu noib30BaHUN HACTOSIIMM CBOJIOM IMPaBMI Ielecoo0pa3HO MPOBEPUTH
JICHCTBUE CCHUTOYHBIX CTAHIAPTOB M KJIacCU()UKATOPOB B HHPOPMAIIMOHHONW CHCTEME OOIIEro MOJIb30BaHUs — Ha
ouIMaIEHOM CaliTe HAIlMOHAJIBFHOTO opraHa Poccuiickoit denepanuu mo craHmapTH3aluy B cetH MHTepHET
WIA TI0 €XETOJHO HW3JaBaeMoMy ykazatenro «HamumoHameHBIE CTaHOApPTHI», KOTOPHIH OMyOJNHWKOBaH II0
COCTOSIHUIO Ha | sSTHBaps TEKYIIETO Tofa, U 0 COOTBETCTBYIOIIMM €KEMECSIHO H3/IaBaeMBIM HH()OPMAIIHOHHBIM
yKa3aTelsM, OIMyOIMKOBAaHHBIM B TEKYIIEM Toay. Eciu CCBUIOYHBIH JOKYMEHT 3aMeHeH (M3MEHEH), TO TIpH
MOJIb30BAHUN HACTOSAININM CBOJIOM TIPABILI ClIeZlyeT pPYKOBOJCTBOBATHCS 3aMCHECHHBIM (M3MEHCHHEIM )
JIOKYMEHTOM. EciH CCBUTOYHBIN JOKYMEHT OTMEHEH 0e3 3aMEHBI, TO MOJI0KEHHE, B KOTOPOM JJaHa CChUIKA Ha HEro,
MPUMEHSIETCS B YACTH, HE 3aTParuBarolIei 3Ty CChUIKY.

3 TepmuHBbI M onipeaeIeHUS

TepMUHBI C COOTBETCTBYIOLIMMH OIpENEICHUsIMH, HcIoyb3yeMble B HacrosimeM CII,
IIPUBENICHBI B IPUIIOKEHUH A.

HanMeHOBaHMS TPYHTOB OCHOBAHUM 3[JaHUK U COOPYKEHUH PUHATHI B COOTBETCTBUU C
I'OCT 25100.

4 O01IHe MOJT0KEHUS

4.1 Cpaiinble pyHIaMEHTHI JOJKHBI IPOEKTUPOBATHCS HA OCHOBE U C YUETOM:

a) pe3yJIbTaTOB MHKEHEPHBIX U3BICKAHUMN I CTPOUTENIBCTBA;

0) CBeIEHHI O CEHCMUYHOCTH paiiOHA CTPOUTEIHCTBA;

B) JIaHHBIX, XapaKTEpHU3YIOLIMX HAa3HAUYEHUE, KOHCTPYKTUBHBIE M TEXHOJIOTMYECKHE
O0COOEHHOCTH COOPYKEHHUS U YCIOBHSI UX IKCIUTyaTalllH;

I') ACUCTBYIONMX Ha (PyHIaMEHTHI Harpy30K;

1) YCJIOBUH CYIIIECTBYIOIIECH 3aCTPOMKH ¥ BIMSHUS HA HEE HOBOTO CTPOUTEIIHCTBA;

€) PKOJIOTUYECKUX TpeOOBaHUH;

) TEXHUKO-3KOHOMHUYECKOTO CPAaBHEHUSI BO3MOKHBIX BAPUAHTOB MTPOEKTHBIX PEIICHUH.
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4.2 Ilpu npOeKTUPOBAHUU JIOJKHBI OBITh IPETyCMOTPEHBI PelIeHus, 00ecIeYrBaIoLIe
HA/IeKHOCTh, JIOJITOBEYHOCTb M HIKOHOMHYHOCTH COOPY)KEHHMH Ha BCEX CTaaHsX
CTPOUTENIbCTBA U IKCIUTYaTaIHH.

4.3 Tlpu NpOEKTUPOBAHUM CIIEAYET YUUTHIBATh MECTHBIC YCIIOBUSI CTPOHTENHCTBA, A TAKKE
UMEIOIIMICS ONBIT MPOEKTHUPOBAHUS, CTPOUTENBCTBA M OKCIUTyaTallMd COOPY)KEHUH B
AQHAJIOTUYHBIX WHKEHEPHO-TEOIOTMUECKUX, THIPOT€OTIOTHYECKHUX M SKOJIOTHUECKUX YCIIOBHUSIX.

JlaHHble O KJIIMMAaTUYECKUX YCIIOBHUSX pallOHa CTPOUTEIHCTBA JOJDKHBI PUHUMATHCS B
coorBercTBuu co CHull 23-01.

4.4 PaboTel MO TMPOSKTUPOBAHWUIO CBAaWHBIX (YHIAMEHTOB CJEAyeT BECTH B
COOTBETCTBUM C TEXHUYECKUM 3aJaHMEM Ha TMPOCKTHPOBAHHE U HEOOXOAMMBIMHU
UCXOAHBIMU naHHbiME (4.1).

4.5 Tlpu mpOEKTUPOBAHHH CIIEAYET YUUTHIBATH YPOBEHh OTBETCTBEHHOCTH COOPY)KECHUS
B cootBeTcTBUU ¢ ['OCT 27751.

4.6 Cpaiinple (yHIAMEHTBI CIIEAYeT TPOCKTHPOBATH HA OCHOBE pE3YJIbTATOB
WHKCHEPHBIX U3bICKAHUH, BHIOTHEHHBIX B cOOTBETCTBHH ¢ TpeboBanusimu CII 47.13330, CII
11-104 [2] u pa3nena 5 nactosimero CIT.

BrimonHeHHble MH)KEHEPHBIE M3bICKAaHUS JTOJDKHBI 00ECHEYUTh HE TOJNBKO H3Y4YECHHE
WH)KEHEPHO-TEOJIOTMYECKHUX YCIOBUH HOBOTO CTPOUTENILCTBA, HO M MOJTYYCHHE HEOOXOIUMBIX
JAHHBIX JAJS TPOBEPKU BIMSHHS YCTPOICTBA CBalHBIX (DPYHAAMEHTOB Ha CYIIECTBYIOLIUE
COOPY)KEHMSI M OKpYXKAaIOILyI0 Cpely, a Takke [ MPOEeKTUPOBaHMUS B Clydae
HEO0OXOIMMOCTH YCUTICHUS] OCHOBaHHH U (DYyHIaMEHTOB CYIIECTBYIOLIUX COOPYKEHUH.

[IpoexTnpoBanue CBailHBIX (YHAAMEHTOB 0€3 COOTBETCTBYIOIIMX JOCTATOYHBIX
JAHHBIX WHKEHEPHO-TEOJIOTMYECKUX U3bICKAaHUI HE JOMYCKAETCsl.

4.7 Tlpu uCHONB30BAaHUM JJISi CTPOUTENLCTBA BOJIM3U CYLIECTBYIOIIUX COOPYKEHHM
cBail HEOOXOJMMO TPOU3BOJUTH OILICHKY BIHUSHHUS JUHAMUYECKUX BO3IACHCTBHI Ha
KOHCTPYKIIMM  CYIIECTBYIOIIUX COOPY)KEHWH, a TakkKe Ha HaxoIiIMecs B HHX
YyBCTBUTEJIbHBIC K KOJICOAHHSIM MAaIINHBI, MPUOOPHl U 000PYAOBaHHWE M B HEOOXOIUMBIX
cllydasix MpeaycMaTpuBaTh HM3MEPEHHS NapaMeTpoB KOJIEOaHWH TPyHTa, COOpPYKEHHH, a
TaK>Ke MOJI36MHBIX KOMMYHHKAIIUH MPU OMBITHOM MOTPYKEHUHU U YCTPOICTBE CBAIA.

4.8 B mpoekTax CBalHBIX (PYHIAMEHTOB HEOOXOIMMO IPEIyCMATPUBATL MPOBEIACHHE
HATypHBIX u3MepeHudd (moHuTopuHr). CocraB, 00BEM U METOABl MOHHTOPHUHTA
YCTQHABJIMBAIOT B 3aBUCUMOCTH OT YPOBHSI OTBETCTBEHHOCTH COOPYXEHHSI M CIOXHOCTH
UHKeHepHOo-reosornueckux ycnosuii (CIT 22.13330).

Hatypubsle wu3mepenust JnedopManuii OCHOBaHMM U (QYHIAMEHTOB  JIOJKHBI
MpelycCMaTpUBATLCS MPU MPUMEHEHUH HOBBIX WM HEAOCTATOYHO M3YyYEHHBIX KOHCTPYKIUH
COOpPYKeHMH WM (PYHIAMEHTOB, a TAaKKe B CIydae €clid B 3aJaHUM Ha MPOECKTHPOBAHHE
UMEIOTCS CIeIMalIbHbIE TPEOOBAHUS IO TPOBEICHUIO HATYPHBIX U3MEPEHUH.

4.9 Csaiiable (GyHIAMEHTHI, MpelHa3HAYeHHbIE [UIS OKCIUTyaTalldd B YCIOBHUSX
arpecCUBHON Cpenbl, CIenyeT MNpOoeKTUpoBaTh C¢ ydyeroMm TpeboBanuii CII 28.13330, a
JIepeBSHHbIC KOHCTPYKIIMH CBAHBIX (PYHAAMEHTOB — C y4eTOM TpeOOBaHHI MO 3alUTe UX OT
THUCHWSI, Pa3pYIICHHS U TTOPAXKCHHSI IPSBOTOYIIAMH.

4.10 TIpu mpoeKTUPOBAHUM U BO3BEJACHUU CBAWHBIX (DYHIAMEHTOB U3 MOHOJIWUTHOTO W
cOopHOTO O€TOHA WM >Kele300eTOHa CIeAyeT JOMOJHUTENBbHO pykoBojacTBoBathes CII
63.13330, CIT 28.13330 u CHull 3.04.01, a Taxxke cobmonaTh TpeOOBaHUS HOPMATHBHBIX
JIOKYMEHTOB T10 YCTPOWCTBY OCHOBaHHI M (DYHIIaMEHTOB, T€0JIe3NIECKUM paboTaM, TEXHUKE
0e30macHOCTH, MpaBWJIaM TOXApHOW OE30MacCHOCTH TMpPH MPOU3BOJACTBE CTPOUTENHHO-
MOHTQXXHBIX PabOT M OXpaHE OKPYKAIOIIEH CPEIbI.
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5 TpeﬁoBaHI/m K HH/KCHEPHO-TCOJIOTNIYECCKUM UCIIBITAHUAM

5.1 Pe3ymbraThl WH)XEHEPHBIX H3BICKAHUH JOJDKHBI BKJIIOYATh HH(OpMAIMIO o
reoJIoruu, reoMopoIoruy, CEHCMUYHOCTH, a TAK)KE COJAEPKaTh BCE HEOOXOIUMbIE JTaHHbIE
Ui BbIOOpa Tuma (yHIaMEHTa, ONpeleNieHHs BUAAa CBall W HX pPa3MEpoOB, PAaCUETHOM
Harpy3ku, JOIyCKaeMOH Ha CBaro, U NPOBEACHUS PACYETOB IO IPEIECIIBHBIM COCTOSHUSAM C
YY4€TOM IPOTHO3a BO3MOYKHBIX M3MEHEHHMH (B IpPOLECCE CTPOUTENIHLCTBA U 3KCIUIyaTallun)
WHXCHEPHO-TEOJIOTUYECKUX, THIPOr€OJOrMYECKUX M JKOJOTMYECKHX YCIOBHM IUIOLIAIKU
CTPOMTENBCTBA, a TAKXKE BUAA U 00beMa MHKEHEPHBIX MEPOIPUATHI 10 €€ OCBOECHUIO.

5.2 M3bickaHus sl CBalHBIX (DYHIAMEHTOB B OOILEM Cllydae BKJIIOYAIOT CIIEAYIOMINN
KOMILJIEKC paboT:

OypeHue CKBaKMH ¢ 0TOOPOM 00pPa3LioB M OMHMCAHUEM MTPOXOAUMBIX TPYHTOB;

nabopaTopHbIe MCCIE0BaHUS (PU3MKO-MEXaHMUECKUX CBOICTB IPYHTOB U IOJ3EMHBIX
BOJI;

30HAMPOBAHUE TPYHTOB — CTATUYECKOE U IMHAMUYECKOE;

[IPECCHOMETPUYECKUE UCTIBITAHUS TPYHTOB;

UCIIBITAHUS TPYHTOB LITaMIaMH (CTaTUYECKUMU HArpy3KaMHu);

UCIBITaHUS TPYHTOB 3TAJIOHHBIMU U (WJIM) HATYPHBIMU CBasIMU;

OMBITHBIE pabOTHI IO UCCIIEIOBAHUIO BIMSHUS YCTPOMCTBA CBAWHBIX ()YHJAMEHTOB Ha
OKpYXXaloIllyl0 Cpely, B TOM 4HCI€ Ha pacloJIO)KEHHbIE BOIM3U COOpykeHus (1o
CrelMaIbHOMY 33/IaHUI0 IPOEKTHOM OpraHu3alum).

5.3 OOs3aTenbHBIMM  BUJAaMHM padOT, HE3aBUCHUMO OT YPOBHS OTBETCTBEHHOCTHU
00BEKTOB CTPOUTENILCTBA U THUIIOB CBAalHBIX (DYHJAMEHTOB, SIBIISIOTCA OypeHHE CKBAaXHH,
nabopaTopHbIe MCCIEA0BAHUSA U CTaTUUYECKOE WM JTUHAMHUYecKoe 30HAupoBaHue. [Ipu s3Ttom
HauOoJiee MPeANOYTUTEILHBIM METOIOM 30HJUPOBAHUS SIBIISETCS CTaTUYECKOE, B Ipolecce
KOTOPOr0 TOMHMO IOKa3aTeleld CTaTHYECKOrO 30HAMPOBAHMSI TPYHTOB OINPEAENSIOT HX
IUIOTHOCTb U BIQXHOCTH C TIOMOIIBIO paaroakTuBHoro kapotaxa ('OCT 19912).

54 Jlng oOBEKTOB TMOBBIIIEHHOIO M HOPMalbHOIO  YPOBHEW OTBETCTBEHHOCTH
ykazaHHble B 5.2 u 5.3 paboThl PEKOMEHIYeTCS JAOMOJHATH MCIBITAHUSIMH TPYHTOB
npeccuomerpamu u mramnamu (I'OCT 20276), stanonHsiMu U HaTypHbIMU cBasMu (I'OCT
5686) B COOTBETCTBMM C peKoMeHJauusaMu mpuioxenus b. Ilpu sToM Heobxomumo
YUUTBIBaTh KaTETOPUU CIIOKHOCTH TPYHTOBBIX YCIOBUM, yCTaHABINBAEMbIE B 3aBUCUMOCTH OT
OJTHOPOJTHOCTH I'PYHTOB I10 YCJIOBHSIM 3aJIeraHus U CBOMCTBaM (cM. mpuiioxkeHue b).

[Ipu cTpouTenbCcTBE BBICOTHBIX 3[aHUI IMOBBIILIEHHOTO YPOBHS OTBETCTBEHHOCTU U
3/1aHUH C TIIyOOKOI MOJ3eMHON YacThio B COCTaB pabOT MU M3BICKAHUSX CIIEIyeT BKIOYATh
reousnveckre Ucciae0BaHus Ui YTOUYHEHHS T€0JIOTMYECKOT0 CTPOSHUSI MacCHBa TPYHTOB
MEXJY CKBO)XKWHAMM, ONPEICNCHHUS TONIIMHBI MPOCIOEB CIAa0bIX TPYHTOB, TINTyOWHBI
BOJIOYIIOPOB, HANpPAaBJIEHUS W CKOPOCTH JBM)KEHHUS MOJ3EMHBIX BOJ, a B KapCTOOIMACHBIX
paiioHax — IIIyOMHBI 3aJIeTaHUs] CKAIBHBIX U KapCTYIOIIUX MOPOJ, UX TPEUIMHOBATOCTH U
3aKapCTOBaHHOCTH.

5.5 Ilpu npumeHeHHMH CBail HOBBIX KOHCTPYKLIMH (IO CHELUAIbHOMY 33JaHUIO
MIPOEKTHOM OpraHW3alii) B COCTaB pabOT CleMyeT BKIIOYATh OIMBITHBIC MOTPYKEHHUS CBAll C
LIEJIbI0 YTOUHEHUS! Ha3HAYECHHBIX NPU MPOEKTUPOBAHUHU Pa3MEPOB M PEXHUMaA MOTPYKEHUS, a
TaK)Ke HaTYPHbIE HUCTIBITAHUS 3TUX CBall CTAaTUYECKUMH Harpy3KaMH.

[Tpu npuMeHeHNH KOMOMHUPOBAHHBIX CBAHHO-TUIUTHBIX (YHIAMEHTOB B COCTaB padoT
cllelyeT BKJIIOYATh UCTIBITAHUS TPYHTOB IITAMIIAMU M HATYPHBIMH CBAasIMHU.

5.6 IIpu nepenave Ha cBau BbAEPIUBAIOIINX, TOPU3OHTAJIBHBIX WM 3HAKOIIEPEMEHHBIX
Harpy30k He0OXOAMMOCTb NPOBEACHUS ONBITHBIX pabOT IOJKHA OMPEAETATHCA B KaKIOM
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KOHKPETHOM CJy4ae ¢ Ha3HadyeHueM oOBbeMOB padoT ¢ Y4eToM JIOMHHUPYIOLIErO
BO3JICHCTBUS.

5.7 Hecymyro cnocoOHOCTh cBail IO pe3yibTaTaM IIOJIEBBIX MCIBITAHUN TPYHTOB
HaTYpHOW M 3TaJIOHHOW CBasiMM M CTaTMYECKUM 30HJUPOBAHUEM CIEIYET ONPEIENTh B
COOTBETCTBHUH C Tojipasieaom 7.3.

5.8 HcmplTanust TPYHTOB CBasMH, INTAaMIIaMA W IPECCHOMETPAaMHU MPOBOIAT, Kak
IPaBWIO, HA OMBITHBIX YYacTKaX, BBIOMpAeMbIX IO pe3yidbTaTaM OypeHHs CKBaXHH (U
30HIUPOBAHUS) M paclojaraeéMblX B MeCTax Hau0oJee XapaKTePHBIX II0 TPYHTOBBIM
yCIOBHSAM, B 30HaX HauOoJjiee 3arpyKeHHbIX (YHAAMEHTOB, a TaKKe€ B MecTax, TIJe
BO3MO>KHOCTb IOIPY’KE€HHUS CBail 10 TPYHTOBBIM YCJIOBHSIM BbI3bIBA€T COMHEHHUE.

VcnbiTaHus TpPYHTOB CTaTMYECKHMMM Harpy3kamu IeJ1ecooOpa3sHO IpPOBOJUTH B
OCHOBHOM BHHTOBBIMH IITAMIAMH ILIOMAA60 600 cM’ B CKBOKHHAX C LEIBIO MIOJTy4EHUS
Moayass JepopMalMd M YTOYHEHMS A MCCIENyeMOW  IUIOIAJKM  HEePeXOAHBIX
KOO(QQHUIUEHTOB B PEKOMEHIYEMBIX JEHCTBYIOIIMMH HOPMATHBHBIMH JIOKyMEHTAMHU
3aBUCUMOCTSIX Ul OIpeAeSeHUsI MOAYJIA edopMaliy IPYHTOB MO JJAHHBIM 30HIUPOBAHUS U
IIPECCUOMETPUYECKUX UCIIBITAHUH.

5.9 OO0beM u3bICKaHMH A CBaMHBIX (YHJAMEHTOB PEKOMEHIYEeTCs Ha3HadyaTh B
COOTBETCTBUHU C TNPUIOKEHHEM b B 3aBHCHUMOCTH OT YpPOBHSI OTBETCTBEHHOCTH OOBEKTa
CTPOMTENBCTBA U KATETOPUU CIIO)KHOCTU IPYHTOBBIX YCIIOBHM.

[Ipy wu3ydeHMM pPa3HOBUAHOCTEM TIPYHTOB, BCTPEUAIOIIUXCS Ha  IUIOLIAJKE
CTpPOMTENbCTBA B Mpejenax HcciaelyeMol TINyOuHbl, 0co00€ BHUMAaHHE JIOJKHO OBITh
oOpalieHo Ha HaJu4due, TIyOWHY 3ajieraHusl ¥ TONIIMHY CIA0bIX TPYHTOB (PBIXJIBIX MECKOB,
CJ1a0bIX TJIMHUCTBIX TPYHTOB, OPraHOMHUHEPAJIbHBIX U OpraHU4YecKux IpyHToB). Hammuwue
YKa3aHHBIX T'PYHTOB BJIMSET Ha OINpE/AEJeHUE BHJAa U JUIMHBI CBail, pacrojoKE€HUE CTHIKOB
COCTaBHBIX CBall, XapakTep CONpPSIKEHHsI CBAalfHOIO pPOCTBEpPKA CO CBasMH, BBIOOp THIIA
cBaeboiiHOro odbopyaosanus. HebnaronpusiTHble CBOIICTBA yKa3aHHBIX T'PYHTOB HEOOXOAMMO
TaK)K€ YUYUTHIBATh IPU HATMUUU AUHAMUYECKUX U CEHCMUYECKUX BO3IECHCTBUM.

5.10 Pa3memieHne WHXEHEPHO-TEOJOTUYECKUX BBIPAOOTOK (CKBaXXMH, TOYEK
30HJIUPOBAHMUSI, MECT UCMBITAHUNW T'PYHTOB) JOJKHO HMPOU3BOJUTHCS C TAKMM PACUETOM,
4yTOOBl OHM pacHoJIaTAIMCh B Mpeienax KOHTypa MPOEKTUPYEMOro 3JaHus JU00 mpu
OJIMHAKOBBIX I'PYHTOBBIX YCJIOBHUSX HE Jlajlee 5 M OT HETO, a B ClIydasiX IPUMEHEHUs CBal
B KayecTBe OTpakJarouieil KOHCTPYKIIMU KOTJIOBaHA — Ha PACCTOSHUM HE OoJiee 2 M OT
UX OCH.

5.11 I'myOnHa MHXEHEPHO-TE0JI0rNYECKUX BhIpaOOTOK J0JIKHA ObITH HE MEHEEe YeM Ha 5 M
HIDKE TPOEKTHPYEeMOW TIIyOMHBI 3alI0)KEHUS HWKHMX KOHLIOB CBall NpU HUX PSJIOBOM
pacIoioXeHUH U Harpy3kax Ha KycT cBaid 10 3 MH u Ha 10 M HM>Ke — ITpU CBaHBIX MOJISIX
pasmepom 10 10x10 M m mpu Harpy3kax Ha kKyct Oomee 3 MH. Ilpm cBaliHBIX MOMSIX
pasmepom Oomnee 10x10 M M mHpUMEHEHMM IUIMTHO-CBaMHBIX (YHIAMEHTOB TIIyOMHA
BbIpaOOTOK JIOJDKHA MpPEBBIIATh MperoiaraeMoe 3ariyOleHue cBaif He MeHee 4YeM Ha
IyOMHY C)KMMaeMOM TOJIIIHM, HO HE MEHEE MOJIOBUHBI IIIMPUHBI CBAMHOTO IMOJIS UJIU TUIUTHI, U
HE MEHee 4eM Ha 15 m.

[Ipy HanM4YMM Ha CTPOUTENILHOW IJIOMIAJKE CJIOEB I'PYHTOB CO CHEUU(PUUECKHUMU
CBOMCTBaMHU (IIPOCAIOUHBIX, HAOYXAIOIMHUX, CIA0BIX TIIMHUCTBIX, OPTAaHOMUHEPAIbHBIX U
OPraHUYECKUX TPYHTOB, PBHIXJIBIX MECKOB M TEXHOTE€HHBIX I'PYHTOB) INIyOMHY BBIPAOOTOK
ONPENENSAIOT C Y4YeTOM HEOOXOIMMOCTH HMX IMPOXOAKHM Ha BCIO TOJILY CIOS JUIs
YCTAHOBJICHHS TTyOUHBI 3ajleTaHusl MOJACTUIAIOIUX MPOYHBIX TPYHTOB M ONpPEACICHUS X
XapaKTEPHUCTHK.
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5.12 Tlpu wu3BICKaHUAX IS CBAaWHBIX (PYHIAMEHTOB JOJDKHBI OBITH OIpEaeiICHbI
¢u3uveckue, MPOYHOCTHBIE U JAe()OPMAIMOHHBIE XapaKTEPUCTHKH, HEOOXOAHMMBIE IS
pacueToB CBalHbBIX (PYHAAMEHTOB IO MPEAEIbHBIM COCTOSHUAM (paznen 7).

KonuyectBo omnpeneneHuil XapakTEpUCTUK TPYHTOB IS KaXJAOr0 HWHKEHEPHO-
re0JIOTHYECKOr0 3JI€MEHTa JOJIKHO OBITh JOCTaTOYHBIM ISl UX CTATUCTUYECKOM 00pabOTKH B
cootBercTBuM ¢ ['OCT 20522.

5.13 JIns meckoB, y4yuThIBas 3aTPyIHEHHS C OTOOPOM 0O0pa3IoB HEHAPYIICHHOM
CTPYKTYphI, B Kaue€CTBE OCHOBHOTO METOJIa ONPENEICHUS MX IJIOTHOCTH M MPOYHOCTHBIX
XapaKTepUCTUK ISl OOBEKTOB BCEX YPOBHEW OTBETCTBEHHOCTU CIEAYET IpelycMaTpUBaTh
30H/IMPOBAHUE — CTATUYECKOE WJIU TUHAMHUUYECKOE.

30HIMpOBaHUE SIBISIETCS OCHOBHBIM METOAOM ONpENEeICHUs MOAYJsS AedopManuu Kak
MEeCKOB, TaK W TJIMHHUCTBIX TPYHTOB Jisi 00beKTOB Il ypoBHSI OTBETCTBEHHOCTU U OJHUM W3
METOJIOB OMpeneieHuss Moayist naedopManuu (B COYETaHUU C MPECCHOMETPUYECKUMHU U
MITaMIIOBBIMH UCTIBITAHUAMU) [t 00BeKTOB | 11 11 ypoBHEH OTBETCTBEHHOCTH.

514 Ilpu npuMeHeHHWH CBailHBIX (YHIAMEHTOB JUIS  YCWJICHHUS  OCHOBaHUI
PEKOHCTPYUPYEMBIX 3JIaHUA W COOPYKEHUHA TMPU HHKEHEPHO-TEOJOTMYECKUX H3BICKAHUSAX
JOTIOJIHUTENTLHO JOJKHBI OBITh BBITIOJIHEHBI pabOTHI 10 0OCIIEI0OBaHHIO OCHOBAHUM ()YHIaMEHTOB
¥ MHCTPYMEHTAITbHBIC Te0/Ie3UUeCKIe HAOMIOICHUS 32 MIEPEMEIIICHISIMI KOHCTPYKIIUH 37aHHA.

Kpowme Toro, 10mKHO OBITH YCTAaHOBIIEHO COOTBETCTBHE HOBBIX MaTEPHANIOB U3bICKAHUI
ApPXUBHBIM JIaHHBIM (€CIIM OHU HWMEIOTCSI) M COCTAaBJIICHO 3aKIOYeHHE 00 W3MEHEHUHU
MHKEHEPHO-T€0JIOTMUYECKUX U TUIPOTre€0JIOTMYECKUX YCIOBUHM, BBI3BAHHBIX CTPOUTEILCTBOM U
AKCIUTyaTaIluel PEKOHCTPYUPYEMOT'O COOPYKEHHUSI.

Ilpumeuyanus

1 OGcnenoBaHNE TEXHUYECKOTO COCTOSIHUS KOHCTPYKIMH ()yHIAMEHTOB M 34aHUS JIOJDKHO BBITIONTHATHCS
IO 3a/1aHWI0 3aKa34YrKa CIICHUAJIN3UPOBAHHOU OPraHU3alluCH.

2 OueHKy JJIHMHBI CYIIECTBYIOIIMX cBail B (hyHIaMEHTaX PEKOHCTPYHPYEMOTO 3IaHUs Iier1ecoo0pazHo
OCYIIECTBIISITH C HCIIOJIb30BAHMEM NTPHOOPOB PaJapHOTO THIIA.

5.15 IIpoBenenuto o0cne10BaHUS OCHOBaHUHM (PyHIaMEHTOB AOKHBI PEAIIECTBOBATD:

BU3YyaJIbHAsl OLIEHKA COCTOSHUS BEpXHEH KOHCTPYKLUH 3/1aHMs, B TOM Yucie Gpukcanus
UMEIOLINXCS TPELUH, UX pa3Mepa U XapakTepa, yCTaHOBKA MasikOB Ha TPEIIHHBI;

BBISIBJIEHHE pEXHMMa OSKCIUTyaTalluM 3/aHUsl C 1eJbl0 YCTaHOBJIEHUS (DaKTOpOB,
OTPULATENIHHO JIEHCTBYIOIINX HA OCHOBAHMUE;

YCTaHOBJIEHUE HAINYNSA MTOJ3EMHBIX KOMMYHHMKALMHA U IPEHAKHBIX CUCTEM M UX COCTOSTHHS;

O03HAKOMJICHHE C apXMBHBIMH MaTe€pUaJlaMHd WH)KEHEPHO-T€OJIOTUYECKUX H3bICKAaHUMH,
IIPOBOAMBIINXCS HA MJIOLIAKE PEKOHCTPYKIIMH.

[IpoBeneHmne reoae3nyecKoil ChbeMKU MOJIOKEHUS KOHCTPYKIUI PEKOHCTPYHPYEMOIO
3/IaHUS M 1I0KOJIeH HEeoOXOIUMO Uil OIIEHKH BO3MOKHOTO BO3HHKHOBEHMS HEPABHOMEPHBIX
0CaJIoK (KpEeHOB, MPOTUOOB, OTHOCUTENIBHBIX CMEIICHUH).

[Tpu o6cnenoBaHUN PEKOHCTPYMPYEMBIX 3/1aHHUH CIIEAyeT TaKKe YUUTBIBATh COCTOSIHHUE
OKPY’KaIOIIEeH TEPPUTOPUHU U OJIM3KO PACTIONOKEHHBIX 3JJaHUH.

5.16 OO6cnenoBaHue OCHOBaHUM (YHJAMEHTOB U COCTOSHUSA (PyHIaMEHTHBIX
KOHCTPYKUUH MPOU3BOAIT IyTeM NPOXOAKU MIypdhoB ¢ OTOOPOM MOHOJIUTOB TPYHTOB
HEMOCPEJCTBEHHO U3-T0J] MOJOWIBH (YHIAMEHTOB W cTeHOK mrypda. Huxe riyOuHbI
n1ypQoB MH)KEHEPHO-T€0JIOrHYeCKOe CTPOEHHUE, TMIIPOre0JOTHYEeCKHe YCIOBUS U CBOMCTBA
TPYHTOB JIOJKHBI OBITH HCCIIEOBAaHBI OYpeHHEM M 30HAMPOBAHUEM, MpPHU ITOM OYpOBBIE
CKBQKMHBI M TOYKU 30HAMPOBAHUS Pa3MEIIAIOT 10 MEPUMETPY 3/1aHUs UM COOPYKEHUs Ha
paccTosIHUU OT HUX He Ooee 5 M.
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5.17 Tlpu ycuieHUHM OCHOBAaHUW PEKOHCTPYHPYEMBIX COOPYKEHUH ITOJBOIKOM
3a0MBHBIX, BAABIMBACMbIX, OypOHAOUBHBIX MM OypOMHBEKLIMOHHBIX CBail r1yOMHa OypeHus
Y 30HJMPOBAHUS JOJDKHA IPUHUMAThCA 0 yKa3zaHusaM 5.11.

5.18 TexHHUYeCKH OTYET MO Pe3yabTaTaM WHKEHEPHO-TCOJOTHUECKUX U3BICKAHUHN IS
INPOEKTHUPOBAHUS CBalHbIX (YHIAMEHTOB JOJDKEH cocTaBiATbCs B coorBercTBUM ¢ CII
47.13330 u CIT 11-105 [3].

Bce XxapakTepUCTHKM I'DYHTOB JOJDKHBI IIPUBOJUTBHCSA B OTYETE C y4ETOM IIPOrHO3a
BO3MOXKHBIX M3MEHEHHUH (B MpOILIECCE CTPOUTENBCTBA U SKCIUTyaTallMM 3[aHMs) HHKEHEPHO-
re0JIOrMYECKUX U TUAPOTr€OJIOTMYECKUX YCIOBUN MIIOMAAKH.

IIpy HanM4YUKU HATYPHBIX UCIBITAHUN CBAall CTAaTUYECKOM MM JUHAMUYECKON Harpy3Kou
JOJDKHBI TIPUBOAMTHCA HUX PeE3yibTarbl. Pe3ynpTaTsl 30HIAMPOBAHMSA JOJDKHBI BKJIFOYATh
JTaHHBIE O HECYIeH CIOCOOHOCTH CBail.

IIpy Hamuuuu Ha IUIOIIAJKE MOA3EMHBIX BOJ C arpeCcCUBHBIMM CBONCTBaMHU
HE00X0UMO MPUBOIUTH PEKOMEHAAIMH 110 AHTUKOPPO3UHHOM 3a1uTe CBail.

B cnydasx BbIABIEHMS Ha IUIOLIAAKE CTPOUTENBCTBA IIPOCIOEB WM TOJLIM
cnenu(PUIecKuX TPYHTOB M OMACHBIX T'€OJIOTMYECKHUX MPOLECCOB (KapCTOBO-CY(P(HO3MOHHBIX,
OMOJI3BHEBBIX M JIp.) HEOOXOAMMO TIPUBECTH JaHHble 00 HX pPACHPOCTpaHEHUU U
MHTEHCUBHOCTHU IPOSBICHUS.

5.19 Ilpu HHXEHEPHO-T€OJOIMYECKUX H3BICKAHUAX M MCCIEJOBaHUSAX CBOICTB
TPYHTOB JUJIs IPOCKTHPOBAHUS U YCTPOHCTBA CBaHBIX (DYyHIaMEHTOB HEOOXOIUMO TaKXKe
YUUTHIBATh JONOJIHUTENIbHBIE TPeOOBaHU, U3J0KEHHbIE B pa3fenax 9 — 15 HacTosIero
CIIL.

6 Buasl cBaii

6.1 1o cnocoOy 3arny0iaeHus B TPYHT pa3inyaroT cielyrolue BU/Ibl CBail:

a) TIpeJBAPUTENIHHO W3TOTOBJICHHBIC 3a0MBHBIC W BIaBIMBacMble (B JaibHEHIIEM —
3a0UBHbIE) KeIe300€TOHHBIE, JIEPEBSIHHBIE M CTalbHBIC, IOTpyXKaeMble B TPyHT 0e3 ero
pa3OypuBaHUs WIM B JIMAEPHBIE CKBOKUHBI C TOMOIIBIO MOJIOTOB, BHOPOIOTpYXKaTemnew,
BUOPOB/IaBIMBAIOIINX, BUOPOYAAPHBIX M BAABIMBAIOLIMX YCTPOMCTB, a TAKXKE HKEIe300€TOHHbIE
cBan-000s10uku auamerpoMm 1o 0,8 M, 3armyOisiemble BUOpoOIorpyKareisiMi 0e3 BIEMKH WM C
YaCTUYHOM BBIEMKOH I'pyHTa M He 3arnoiHsemMble 6eToHHoU cMechio (cM. TOCT 19804);

0) cBan-000JOYKHU KeJIe300€TOHHBIE, TIOTPYKaeMble BUOPOIIOIPYKaTENSIMU C BBIEMKOM
IPYHTa U3 UX MOJIOCTU U 3alOJIHAEMbIe YACTHYHO WJIM OJHOCThIO OETOHHON CMECHIO;

B) HaOMBHbIE OETOHHBIE U JKEIE€300€TOHHBIE, YCTPAUBAaEMble B TPYHTE IyTeM YKJIAIKU
OETOHHOI CMeCH B CKBayKHHBI, 00pa30BaHHBIC B PE3YJIbTaTe NPUHYAUTEILHOTO BBITECHEHUS —
OTXAaTUs TPYHTA;

r) OypoBble >Kele300€TOHHBIC, YyCTpauBaeMble B TpPYHTE IIyTeM 3allOJHEHUS
MpOoOYPEHHBIX CKBOXHH OETOHHOM CMEChI0 WM YCTAaHOBKM B HHUX JKEJI€300€TOHHBIX
HJIEMEHTOB,;

J1) BUHTOBBIE CBaW, COCTOSIME U3 METAJUIMYECKONM BMHTOBOH JIOMACTU M TpyO4aToro
METAJUIMYECKOT0 CTBOJIA CO 3HAYUTENHHO MEHBIIEH M0 CPAaBHEHHIO C JIONACTHIO IUIOLIA/IBIO
IIONIEPEYHOI0 CEYEHUs, MOrpyXKaeMble B TPYHT IIyTeM €€ 3aBHUHUYMBAHHUA B COYETaHUM C
B/IABJIMBAaHHEM.

6.2 Ilo ycnoBusIM B3aMMOJEICTBUS C IPYHTOM CBaW CIEIyeT MOApPA3ZCisITh HAa CBau-
CTOMKU U BUCSUYUE (CBaU TPEHUS).

K cBasm-croiikaMm cielyeT OTHOCHTh CBaM BCEX BMJIOB, ONMPAIOILIMECS HA CKaJIbHbIC
IPpYHTBI, a 3a0WMBHBIE CBau, KpOME€ TOro, — Ha MaJOC)KUMaemble TPYHTHL. Cuibl

7
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CONPOTHUBIICHUS] TPYHTOB, 332 MCKIIOUCHHEM OTPHLATEIbHBIX (HETAaTUBHBIX) CHJI TPEHUS, Ha
OOKOBOII TOBEPXHOCTH CBai-CTOEK B pacueTax HX HECyHIeld CIIOCOOHOCTH MO TPYHTY
OCHOBaHHS Ha C)KMMAIOIIYIO HArpy3Ky He JIOJDKHBI YUUTHIBATHCSL.

K Bucsiunm cBasim (cBasiM TpeHHsI) CIEAyeT OTHOCUTh CBaW BCEX BUJIOB, OMHUPAIOLIUECS
Ha C)KMMaeMble TPYHTBl M Mepelalollue Harpy3Ky Ha TPYHTBI OCHOBAaHHUS OOKOBOH
IMMOBCPXHOCTHIO U HUJKHUM KOHIIOM.

IIpumeuguanue — K ManockumMaeMblM TpyHTaM OTHOCSATCS KPYIMHOOOJIOMOYHBIE TPYHTHI C
MeCUaHbIM 3allOJHUTENEM CpeJHEed IUIOTHOCTH U IUIOTHBIM, a TakkKe IJIMHBI TBEPAOM KOHCUCTEHIMH B
BOJIOHACHIIIIEHHOM COCTOSIHMHU ¢ MoayseM aedopmanun £ > 50 MITa.

6.3 3a0uBHBIC KeEe300€TOHHBIE CBaW pa3MepoM MomnepedHoro cedeHuss ao 0,8 m
BKJIIOYMTEIBHO U CBAaU-000JI0UKH JaMeTpoM 1 M u Gosiee cienyer noapas3iensrh:

a) mo cnoco0y apMHpOBaHUSI — Ha CBal W CBaW-00OJIOUKM C HEHAIPATaeMOM
IPO/IOJIBHOM apMaTypoii ¢ MONEepEeYHbIM apMUPOBAHUEM U Ha MPEIBAPUTEIBHO HANPSKEHHBIE
CO CTEpPKHEBOM WJIM MPOBOJIOYHOM MPOJOJIbHOM apMaTypoil (M3 BBICOKOIPOYHOM MPOBOJIOKU
U apMaTypHBIX KaHATOB) C MONEPEYHBIM apMUPOBAHUEM U O€3 HETO;

0) mo (opme MorepeyHOro CEYeHNsT — Ha CBaH KBAJIPATHBIE, TIPSIMOYTOJIbHBIC, TABPOBOTO U
JIBYTaBPOBOI'0 CEUYEHUH, KBa/IpaTHBIE C KPYIJIOH MOJIOCTBIO, MOJIbIE KPYITIOTO CEUSHUST;

B) 1o ¢opMe MPOIOJIBHOTO CEYCHHS — Ha NPU3MATHYECKUE, IMIMHIPHYECKUE, C
HaKJIOHHBIMH OOKOBBIMM I'paHsMHU (IMpaMHIaibHble, TpanelueuaaabHble);
I) 1O KOHCTPYKTHBHBIM OCOOCHHOCTSIM — HAa CBaW IEJbHBIE W COCTAaBHBIC (W3

OTJICTIbHBIX CEKIIHIA);

1) IO KOHCTPYKITUU HUXKHETO KOHIIAa — Ha CBaM C 3a0CTPEHHBIM WJIHM TUIOCKUM HUKHUM
KOHIIOM, WJIM OOBEMHBIM yIMpeHueM (OyTaBOBHIHBIE) M Ha IMOJIBIE CBAW C 3aKPBITHIM WU
OTKPBITHIM HUYKHUM KOHIIOM WJIH ¢ KaMy(JIETHOU TIATOH.

IIpumeuanue — Cpan 3a0UBHBIE C KaMy()JIETHOM MATON yCTpaMBaIOT ITyTeM 3a0MBKH HOJBIX CBai
KPYTJIOTO CEYEHUS C 3aKPBITHIM CTAIBHBIM ITOJIBIM HAKOHEYHHUKOM C IOCIEAYIOIINM 3all0JTHEHUEM T0JIOCTH CBan
U HAKOHEYHHWKAa OETOHHOW CMEChI0 M YCTPOWCTBOM C IIOMOIIBIO B3phIBa KaMy(JeTHOM MATHI B Ipenenax
HaKOHEYHHKAa. B TmpoekTax Takux cBall cleayeT INpeaycMaTpuBaTh YyKa3aHWS O COONIOACHHU IIPAaBHUI
MIPOM3BOJCTBA OYPOB3PBIBHBIX PaboT.

6.4 HaGuBHBIE CBau 10 CTIOCO0Y YCTPONCTBA MOAPA3IACIISIOT Ha!

a) HaOMBHBIE, YCTpauBaeMble IyTEM TMOTrpYyKeHHUs (3a0MBKOM, BIABIMBAaHUEM WM
3aBUHYMBAHMEM) WMHBEHTAPHBIX TPYO, HWKHHM KOHEI] KOTOPBIX 3aKpBIT OCTaBISIEMBIM B
rpyHTe OammMakoM (HAaKOHEYHUKOM) UM OETOHHOW MPOOKOM, ¢ MOCIEAYIOIINM U3BICYEHUEM
3TUX TPYO IO Mepe 3aroIHEHUs CKBaXXMH OETOHHON CMEChIO, B TOM YHUCIIE MOCJIE YCTPOHCTBA
YIIUPEHUs U3 BTpaMOOBaHHOM cyxoil OETOHHOI cMmecH;

0) HaOuBHBIE BHUOPOILITAMIIOBAHHBIE, YCTPAaUBAaEMble B MPOOUTHIX CKBAKMHAX IMyTEM
3aMOJIHEHHSI CKBAXUH JKECTKOM OETOHHOM CMechlo, YIUIOTHSIEMOH BHOpOILITAMIIOM B BUJE
TPYOBI C 320CTPEHHBIM HUKHUM KOHIIOM M 3aKpEIJIEHHBIM Ha Heil BUOpoIorpy KaTeseM;

B) HaOMBHBIE B BHIIITAMIIOBAHHOM JIOJKE, YCTpaBaeMbl€ ITyTEM BBIIITAMIIOBKH B IPYHTE
CKB&XUH MUPaMHUIAIbHOW WM KOHYCHOM (OpMBI C TOCIEAYIOUIUM 3allOJIHEHUEM HX
OETOHHOI CMEChIO.

6.5 BypoBble cBau 10 Croco0y YCTPOUCTBA MOPA3LISIIOT Ha:

a) OypOHAOMBHBIE CIUIOIIHOTO CEUEHHs C YIIMPEHMAMH U 0e3 HUX, OeTOHMpyeMble B
CKB@KMHAX, MPOOYPEHHBIX B MIMHUCTBIX TPYHTAX BBIIIE YPOBHSI MOA3EMHBIX BOJ 0€3 KperuieHus
CTEHOK CKB)XHMH, a B JIFOOBIX TPYHTAX HIDKE YPOBHS MOA3EMHBIX BOJI — C 3aKPEIJICHHEM CTEHOK
CKBKUH TJIMHUCTBIM PACTBOPOM MIJIM MHBEHTapHBIMH U3BJIEKAEMBbIMU 00CaIHBIMU TpyOamuy;
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6) OypoHaOUBHBIE C TPUMEHEHHEM TEXHOJOTHUH HEIPEPHIBHOIO IOJIOTO IIHEKa,

B) OapeTThl — OypOBBIE CBaM, U3TOTABIMBAEMBbIE TEXHOJIOTMYECKHM OOOPYIOBAaHUEM
TUIA IJI0CKUH rperdep nim rpynronas ¢pesa,

r) OypoHaOHMBHBIE ¢ KaMy(IJIETHOU IMATOH, yCTpauBaeMmble yTeM OypeHHs CKBAKHH C
HOCIEYIOIUM 00pa30BaHUEM YIIMPEHUsS! B3PHIBOM (B TOM YHCIE 3JIEKTPOXUMHUYECKUM) U
3aMOJTHEHUEM CKBA)KUH OETOHHOM CMECHIO;

n) OypounbekiumonHsie auamerpoMm 0,15—0,35 M, ycTpamBaeMble B MNpOOYpEHHBIX
CKB2XMHAX ITyT€M HarHeTaHUs (MHBEKIMH) B HUX MEJIKO3EPHUCTON OETOHHOIN cMecH, a TaKxKe
yCTpauBaeMbl€ MOJIbIM ILIHEKOM;

e) Oypoumnbeknuonneie auamerpoM 0,15—0,35 M, BbIONHSAEMBIE C YIUIOTHEHHUEM
OKPY’KaIOIIEro IpyHTa IMyTeM 00pabOTKH CKBa)KMHBI IO PA3PSAIHO-UMITYJIbCHONW TEXHOJIOIMU
(cepueii pa3psI0B UMITYJILCOB TOKa BBICOKOTO Hanpspkenus — PUT);

) CBau-CTOJIOBI, yCTpauBaeMble IyTeM OYpEeHUs! CKBaXHH C YIIUPEHUEM WK 0e3 Hero,
YVKJIaJKA B HUX OMOHOJHMYHMBAIOMIETO I[EMEHTHO-TIECYaHOTO pAcTBOpa W OIYyCKaHHS B
CKBR)XMHbBl LMIMHIPUYECKUX WM MPU3MATHYECKUX DSJIEMEHTOB CIUIOUIHOIO CEYeHHs CO
cTopoHamu win quamerpom 0,8 M u 6osee;

3) OypoomnyckHbIe cBau ¢ KaMy(IeTHO! MATOH, oTiHyaroiuecs: oT OypoHaOUBHBIX CBaii
c KaMy(ueTHOH mATOH (CM. MOIIMYHKT «T») TE€M, YTO IOciie OOpa3oBaHMS WM 3alOJHECHUS
KaMy(JIETHOTO YIIMPEHUS B CKBXKHMHY OIYCKAIOT 5KEI€300€TOHHYIO CBalo.

6.6 [IpuMeHeHUe CBail ¢ OCTaBISIEMBIMH OOCAJIHBIMU TPyOaMH JOIMYCKAETCS TOJHKO B
cllyyasiX, KOTJa HCKIIOUYeHa BO3MOXKHOCTh NPUMEHEHUS JPYTUX pPELICHUH KOHCTPYKLUHU
¢dbyHgamMeHToB (Ipu yCTpOHCTBe OypOHAOMBHBIX CBail B IIacTaX T'PYHTOB CO CKOPOCTBIO
¢bunbpTpanmonHoro moroka 6onee 200 m/cyT, mpu NpUMEHEHHH OypOHAOMBHBIX CBall IS
3aKpeIUICHUS JISHCTBYIOMINX ONOJI3HEBBIX CKIIOHOB U B IPYTMX OOOCHOBAHHBIX CITyYasix).

IIpu ycrpoiictBe OypoHaOUMBHBIX CBaii B BOJIOHACBIIICHHBIX TNIMHUCTBIX TPYHTaX JUIS
KpETUICHHUsI CTCHOK CKB&KWH JOITyCKAETCSl MCIOJIb30BAaTh M30BITOYHOE JaBJICHHWE BOIBI HE
meHee 0,5 aTM mpu yCIOBHM yJaJ€HUs MecTa MpOBENCHHs padoT OT CYIECTBYIOLIMX
00BEKTOB HE MeHee 25 M (yKa3aHHOE TpeOOBaHKE HE OTHOCUTCS K CIIy4ar0 YCTPOMCTBa cBail ¢
OypeHueM IoJ1 3aIUTON HHBEHTAPHBIX 00CAIHBIX TPYO).

6.7 JKene3obeToHHBIE U OSTOHHBIE CBAW CJIEAYET MPOEKTUPOBATH U3 THKEIOTr0 OETOHA
no 'OCT 26633.

Jljig HecTaHIapTU30BaHHBIX 3a0MBHBIX JKEJI€300€TOHHBIX CBail, a TaKXe Uil HAOMBHBIX
u OypoBBIX cBail HEOOXOJMMO IpeycMaTpuUBaTh OETOH Kiacca He Huxke B15, misg 3a0uBHBIX
KeJIe300€TOHHBIX CBall ¢ HalpsiraeMoil apmatypoil — He Hibke B22,5.

6.8 XKenezo0eToHHBIE POCTBEPKH CBAHHBIX (DYHIAMEHTOB ClIE€AYyeT MPOEKTUPOBATh U3
TSDKETIOTO O€TOHA KJlacca He HUKE: JUIsl MOHOJUTHBIX — B15, mist coopubix — B20.

s onop MocToB kjacc OeTOHa CBail M CBaHBIX POCTBEPKOB ClieAyeT Ha3HayaTh B
cootBercTBUM ¢ TpeboBanusimu CII 35.13330, a qyig ruaporexHuyeckux coopyxxkenuit — CII
40.13330 u CIT 41.13330.

6.9 betoH 111 3aMOHOJIMYMBAHUS JKEJIE300€TOHHBIX KOJOHH B CTaKaHaX CBalHbIX
POCTBEPKOB, a TaK)K€ OTOJOBKOB CBail MpW COOPHBIX JIEHTOYHBIX POCTBEPKAX CIEIyeT
npeaycMaTpuBaTh B cooTBeTcTBUH ¢ TpeboBanusmu CII 63.13330, Ho He Huke Kiacca B1S5.

11 puMe4dYaHTMe — I[J'ISI OIIOp MOCTOB U TUAPOTECXHUYCCKUX COOpy)}(CHI/Iﬁ Kinacc OGeToHa JJIA

3aMOHOJIMYHNBAHUA C60pHI>IX 3JIEMEHTOB CBAMHBIX (byHHaMGHTOB JOJIKCH OBITH Ha CTYIICHb BBIIIC KJIacCa OeToHa
COCAHACMBIX C60pHLIX 9JICMCHTOB.

6.10 Mapku OeToHa IO MOPO30CTOWKOCTH W BOJOHETIPOHUIIAEMOCTH CBAl M CBaWHBIX
POCTBEPKOB clenyeT Ha3HayaTh, pykoBoacTBysck [OCT 19804.6, CIT 63.13330, mist MocToB
9
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Y TUAPOTEXHUYECKUX coopykeHunii — cooTBeTcTBeHHO CII 35.13330 u CII 40.13330.

6.11 [lepeBsHHBIE CBaWl JOJDKHBI OBITh HM3TOTOBIEHBI M3 OpPEBEH XBOWHBIX MOPOJ
(COCHBI, €1M, JHMCTBEHHHUIIBI, IHUXTHI), COOTBETCTByIOHMX TpeboBanusimM ['OCT 9463,
muamerpom 22—34 cM u qmHON 6,5 u 8,5 M. EcrectBeHHas koHM4YHOCTH (cOer) OpeBeH
COXpaHseTCs.

7 IlpoekTHpOBaHNE CBAUHBIX (PyHIAMEHTOB
7.1 OcHOBHbIE YKA3aHHS 110 pacyeTy

7.1.1 Pacder cBaiiHbIX ()PyHIaMEHTOB M HMX OCHOBAaHHUH JIOJDKCH OBITH BBHITIOJIHEH B
cootBercTBUM ¢ ['OCT 27751 1o npenenbHbIM COCTOSHUSAM:

nepeol 2pynnol.

a) 110 MPOYHOCTH MaTepHala cBail U CBaHbBIX POCTBEPKOB;

0) o HecyIel CocOOHOCTH (MPEAETFHOMY COITPOTUBIICHUIO) TPYHTA OCHOBAHUS CBaii;

B) IO MOTEpe OOIIEH YCTOWYMBOCTH OCHOBAaHUN CBAMHBIX (PYHIAMEHTOB, €CIM Ha HUX
NEepeJaloTCsl 3HAYUTENbHbIE TOPU30HTAJIbHBIE HArpy3Kd (TOIMOPHBIE CTEHBI, (PYHIAMEHTHI
paclOpHBIX KOHCTPYKIHMH H 1p.), B TOM 4YHCIIE CEHCMHUYECKHE, €CIH COOpPYKEHHUE
PacIoI0kKEHO Ha OTKOCE WJIM BOJIM3HM HETO WM €CIIU OCHOBAHUE CJIOKEHO KPYTOMaaloluMu
CIOSIMU TpyHTa. OTOT pacyeT cieAyeT TMPOU3BOAUTH C YYETOM KOHCTPYKTHBHBIX
MEPONPUATHIA, MPEAYCMOTPEHHBIX JJS MPEIOTBPALICHHS] CMEIIEHUS MPOEKTHUPYEMOTo
byHIaMeHTa;

6MOPOU 2PYNNbL:

a) IO 0CaJKaM OCHOBAHMU CBail M CBaHBIX (DYHIITAMEHTOB OT BEPTHUKAJIBHBIX HArpy30K
(cM. monpazaen 7.4);

0) mo mepeMelleHHUsM CBall COBMECTHO C TpPYHTOM OCHOBaHHMM OT JeiCTBHS
TOPU30HTAJIBHBIX Harpy30K U MOMEHTOB (CM. npuiiokeHue B);

B) 10 O0O0pa30BaHMIO WJIM YPE3MEPHOMY pACKpBITHIO TpEIIMH B 3JIEMEHTaX
XKene300eTOHHBIX KOHCTPYKIMH CBailHBIX ()yHJaMEHTOB.

7.1.2 B pacuerax OCHOBaHUM CBaWHBIX (PYHIAMEHTOB CJIEAyeT YYUTHIBATH
COBMECTHOE JICHICTBUE CUJIOBBIX (PAKTOPOB M HEOJIArONMPUATHBIX BIUSHUN BHEIIHEH CpeJibl
(HanmpuMmep, BIUSHUE MOJ3EMHBIX BOJ M MX peXUMa Ha (PU3NKO-MEXaHUYECKHE CBOMCTBA
IPYHTOB U JIp.).

CoopyxeHue M ero OCHOBAaHHUE JIOJKHBI PACCMaTPHUBATHCSI COBMECTHO, T.€. JIOJIKHO
YUUTBIBATHCS B3aUMOJIEHCTBUE COOPYKEHHS CO COKUMAEMBIM OCHOBAHHEM.

Pacuetnast cxemMa CHCTEMBI «COOpPYXXEHHME — OCHOBaHUE» WU «PYyHIAMEHT —
OCHOBaHME» JOJDKHA BBIOMpPAThCS C yuyeTOM HauOoliee CYIIECTBEHHBIX (DaKTOPOB,
OTpPEAENAIONINX HANpPsHKEHHOE COCTOSHHE U JedopMallid OCHOBAaHMS M KOHCTPYKIMI
COOpYKEHHs! (CTaTHUECKOM CXEMBbI COOpPYKEHUS, 0COOEHHOCTEH ero BO3BEICHMs, XapakTepa
TPYHTOBBIX HAIJIACTOBAHUM, CBONCTB I'PYHTOB OCHOBAHHS, BO3MOXXHOCTH UX HM3MEHEHHsS B
npoliecce CTPOUTENbCTBA U IKCIUTyaTallil COOPYXEHHS M T.1.). PEeKOMeHIyeTcs yUuThIBaTh
MPOCTPAHCTBEHHYIO Pa0OTy KOHCTPYKLHH, FEOMETPUUECKYI0 U (PU3MUECKYI0 HEIMHEHHOCTH,
AQHU30TPOIHOCTD, IUIACTUYECKHE U PEOJIOTMYECKUE CBOWCTBA MAaTEpUAlOB U TIPYHTOB,
pa3BuTHE 00JacTel racTuueckux aedopmaruii mox GyHIaMEHTOM.

Pacuer cBaiiHbIX (pyHIaMEHTOB AOJKEH MPOBOAUTHCS C IOCTPOCHUEM MaTeMaTHUYEeCKUX
MoJieJIei, ONMUCHIBAIOIINX MEXaHWYECKOE MOBEIEHUE CBAaWHBIX (YHIAMEHTOB JJIsi MEPBOTO
WIM BTOPOTO NPEIENIbHOIO COCTOAHMA. PacueTHas MOJENb MOXKET IPEACTABIATHCA B
AQHAIUTUYECKOM WM 4YHcleHHOM Buje. [Ipu mpoBeneHnn pacueToB Hecylel cnocoOHOCTH U
0CaZiOK OJMHOYHBIX CBail NpEINOYTEeHHE CIleAyeT OTAaBaTh TaOyJIMPOBAaHHBIM WIIH

10



CII 24.13330.2011

AHAJIMTUUYECKUM pELIeHUsAM, NpuBeleHHbIM B HacrosieMm CII. Pacdersl Gonbliepa3MepHbIX
CBalHBIX KYCTOB M KOMOWHHMPOBAHHBIX CBaHO-IIUTHBIX (yHnamentoB (KCII) crmemyer,
IIPEUMYILIECTBEHHO, IPOBOJUTH YHUCIICHHO.

[Ipy TPOEKTHPOBAHWU CBAWHBIX (YHAAMEHTOB CIEAYET YYHUTBHIBATh HKECTKOCThH
KOHCTPYKLUH, 00bEIUHSIOIUX TOJIOBbI CBal, YTO JOJHKHO OTPAXaThCs B paCUETHON MOJIEIH.
ITpu 3TOM IIpU COCTaBIEHUU PACUETHONW MOJIEIH JOJIKHBI TAKKE YUUTHIBATHCS:

T'PYHTOBBIE YCJIOBHS IIJIOIAJAKU CTPOUTEIILCTBA;
TUJIPOTEOJIOTUYECKUI PEXKUM;

0COOEHHOCTH YCTPOMCTBA CBa;

HaJIM4ue 11ama 1oJ, HUKHUM KOHIIOM CBai.

IIpy npoBenCHNM YHMCIIEHHBIX PACYETOB PAacYETHAs CXEMa CUCTEMBI «POCTBEPK — CBaH —
TPYHTOBOE OCHOBaHHE» JIOJDKHA BBIOMPATHCS C YUETOM HamOOJiee CYIIECTBEHHBIX (DaKTOpOB, B
KOHEYHOM CYETE ONpPEENSIOIINX COPOTUBIEHNE YKa3aHHOH crcTemMbl. HeoOXoaumo yuuThIBaTh
NPOJOJDKUTENIBHOCTD U BO3MOXKHOE M3MEHEHHE BO BPEMEHU HArpyKeHHsl CBail M CBaMHbBIX
(byHIaMEHTOB.

Pacuernast Mosienb CBaifHBIX ()YHAAMEHTOB JIOJDKHA CTPOUTHCS TaKUM 00pa3oM, 4TOOBI
COJIep)KaTh IOIPEUIHOCTh TOJIBKO B CTOPOHY 3alaca HaJeXHOCTU IPOCKTUPYEMBIX
HA/I36MHBIX KOHCTPYKUWH. Eciu 3apaHee Takas MOTPEIIHOCTh HE MOXET OBITh ONpeesicHa,
HEOOXO0JMMO  TpOBEJIEHHE  BapUaHTHBIX  pacyeToB M  OmpejaereHHe  Haubosee
HEeOJIarONpPUSTHBIX BO3IEHCTBUMN AJIs HA/I3EMHBIX KOHCTPYKLIUH.

[Ipy npoBeneHUM KOMIBIOTEPHBIX pacyeToB CBaMHbBIX (YHIAMEHTOB CJEIYyeT
YUUTBIBaTh BO3MOKHBIE HEOIIPEEIIEHHOCTH, CBSI3aHHbIE C HA3HAYEHUEM PacueTHOW MOJAEIU U
BbIOOpOM J1e(OpMAIIMOHHBIX M IMPOYHOCTHBIX IOKa3aTeneld rpyHTOB OCHOBaHuUs. i 3TOro
OpU TPOBEJACHUM YMCICHHBIX pAacueToB, OIPEAEISIONMX BO3MOKHOE CONPOTHUBIICHUE
OJIMHOYHBIX CBaif, TPYII CBail M CBAHO-IIMTHBIX ()YHJAMEHTOB, PEKOMEHYeTCs IPOBOAUTH
COIMOCTaBJICHHE pE3yJbTaTOB pacueTa OTIENbHBIX JJEMEHTOB pacue€THOW CXEeMbl C
QHAINTUYECKUMHU PEIICHUSMH, a TAaKKE BBIIIOJIHATh COIMNOCTABICHUE AJBTEPHATUBHBIX
Pe3yJIbTaTOB pacyeTa Mo pazIuYHbIM T€0TEXHUYECKUM IIpOrpaMmMam.

7.1.3 Harpy3ku U BO3JEHMCTBHUS, YUUTBIBaEMblE B pacyeTax CBalHbIX (YHIAMEHTOB,
KO3 (UIMEHThl HAJEXKHOCTH MO Harpy3ke, a TakKe BO3MOXKHBIE COYETaHHS Harpy3okK
ciefyeT NpUHUMaTh B cooTBeTcTBUU ¢ TpeboBanusmu CII 20.13330, CIT 22.13330.

7.1.4 Pacuer cBaii, CBalilHBIX (DYHAMEHTOB M UX OCHOBAHUM MO HECYIEH CIIOCOOHOCTH
HE00XO0/IMMO BBINIOJIHATH HA OCHOBHBIE U 0COOBbIE COYETAaHHs HArpy3o0K, Mo JAegopmanusm —
Ha OCHOBHbBIE COUYETAHMS.

7.1.5 Harpy3ku, BO3IEHCTBUS, UX COYETaHUS M KOI(PUIMEHTHI HAaJe)KHOCTH 10 HArpysKe
Ipu pacyeTe CBalHBIX (YyHJIAMEHTOB MOCTOB M THIPOTEXHUYECKHMX COOPYKEHUH CleayeT
npuHUMAaTh corsacHo Tpebosanusm CIT 35.13330; CIT 40.13330; CIT38.13330 u CIT 58.13330.

7.1.6 Bce pacueTsl cBail, cCBalfHbIX ()yHJAMEHTOB U UX OCHOBAHUM CJIEyET BBINOIHSITh
C MCIOJIb30BAaHUEM PACUETHBIX 3HAYEHHUM XapaKTEpUCTUK MaTEpUAIOB U TPYHTOB.

PacueTHble 3HaUEHNs XapaKTEPUCTUK MAaTEPHAJIOB CBAW M CBAMHBIX POCTBEPKOB CIEAYET
MPUHUMATH B cOOTBeTCTBHH ¢ TpeboBanusmu CII 63.13330, CIT 16.13330, CIT 64.13330, CIT
35.13330 u CI1 40.13330.

PacueTHble 3HaUEHUS XapaKTEPUCTUK T'PYHTOB CIIEIYET ONPEIENSITh B COOTBETCTBUU C
I'OCT 20522, pacuetHble 3HaueHUs KOIPGHUIMEHTOB IMOCTEIN TPYHTA C;, OKPYKAIOIIETO
CBalo, CJIEAyeT NIPUHUMATh B COOTBETCTBUU C NPUIIOKEHUEM B.

PacyeTHble CONMpPOTHBIEHMS] I'pyHTa IOJ HUXHUM KOHIIOM cBau R M Ha OOKOBOH
MOBEPXHOCTH CBaH f; CIIEAYET ONPEAEIATh M0 yKa3aHUAM Iojpasjaena 7.2.

11



CII 24.13330.2011

[Tpyr HanuuuM pe3yabTaTOB MOJEBBIX MCCIEJOBAHUM, MPOBEJCHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMHU Toapasnena 7.3, HeCYIIyl0 CHOCOOHOCTh T'PYHTAa OCHOBAHHS CBail ClIeAyeT
OIpeNeNATh C Y4ETOM AAHHBIX CTaTMYECKOI'O 30HIMPOBAHUS TPYHTOB, UCHBITAHUN TPYHTOB
ATAJOHHBIMU CBasMM WJIM 1O JaHHBIM JMHAMUYECKUX WCOBITAaHWHA cBail. B ciydae
IPOBE/ICHUS] UCHBITAHUHA CBall CTATMYECKOW HAarpy3kol Hecyllyl CHocoOHOCTh TpyHTa
OCHOBAaHMS CBaW CJIEAyeT MPUHUMATh II0 PpEe3yJlbTaTaM OJTHX HCIbITAHUH, YYUTHIBas
pEeKOMEHIaIuuU roApasaena 7.3.

Ji11 00BEKTOB, 10 KOTOPHIM HE MPOBOAMIMCH UCIIBITAHHS HATYPHBIX CBAail CTaTHYECKOM
Harpy3koHl, peKOMEHIYETCs ONpEAEssATh HECYIIyl CIIOCOOHOCTb IPYHTa OCHOBAHMS CBau
HECKOJIbKUMH M3 BO3MOXHBIX CITIOCOOOB, YKa3aHHBIX B MoJpa3aenax /.2 u 7.3, yYuTbIBas Ipu
3TOM YPOBEHb OTBETCTBEHHOCTH COOPY>KEHHUSI.

7.1.7 Pacuer cBaili M CBallHBIX POCTBEPKOB IO HPOYHOCTH MaTepuaia JdOKEH
IPOM3BOIUTECS B COOTBETCTBUU C TpeOOBaHMAMHU JEHCTBYIOIIUX IPaBUI IO pacyeTry
OETOHHBIX, KEJIe300€TOHHBIX, CTAIBHBIX U JCPEBIHHBIX KOHCTPYKIIUH.

Pacuer »s1eMeHTOB Kene300€TOHHBIX KOHCTPYKUMH CBalHBIX (YHIAMEHTOB IO
00pa30BaHUIO U PACKPBITHIO TPEILIUH CJIEAYET IPOU3BOIUTH B COOTBETCTBUU C TPEOOBaHUSIMU
CIT 63.13330, nmns MOCTOB M TUAPOTEXHUYECKUX COOPYKEHHH — TakkKe C Y4YeTOM
tpeboBanuii CI1 35.13330 u CIT 40.13330 cooTBETCTBEHHO.

7.1.8 Ilpu pacuere cBail Bcex BUAOB IO NMPOYHOCTH MaTepuana CBal0 JOIyCKaeTcs
paccMaTpuBaTh Kak CTEPKEHb, KECTKO 3allIEMJIEHHBIM B TPYHTE B CEYEHHMH, PACIIOJIOKEHHOM
OT MMOJIOMIBBI POCTBEPKA Ha paccTosiHuM |1, onpenensiemom mo Gpopmysie

I]_:IO +i, (7.1)

€

rac Io — JJJIMHAa y49aCTKa CBar OT NOAOHIBLI BBICOKOT'O POCTBEPKA 1O YPOBHSA IMJIAHUPOBKH
TPYHTA, M;
ol — K09 durenT nedopmarmu, 1/m, onpenensieMslii Mo peKOMEHTyeMOMY TIPHIOKEHHIO [
Ecnu nns GypoBbIX cBail U cBaii-0000ueK, 3army0IeHHBIX CKBO3b TOJIIY HECKaIbHOTO

. 2
pyHTa U 3aACJIaHHBIX B CKAJIbHBIU I'PYHT, OTHOILLICHUC — > h, TO CJICAYCT MPUHUMATDH (F,I[e h—
ag

riyOuHa TIOTPY)KEHHsI CBaW I CBAaM-OOOJIOUKH, OTCUMTHIBAEMasi OT €€ HIKHETro KOHIIA 10
YPOBHSI IJIAHUPOBKH I'PYHTA MPU BBICOKOM POCTBEPKE, IMOAOIIBA KOTOPOT'O PacIoyioKeHa Hall
TPYHTOM, ¥ JI0 TIOJIOUIBBI POCTBEPKA MPH HU3KOM POCTBEPKE, IMOAOIIBA KOTOPOTO OMUPACTCS
WK 3ariy0JieHa B HECKalbHbIE IPYHTHI, 32 HCKJIFOUEHUEM CUIIbHOCKMMAEMBIX, M).

[Ipu pacuere 1Mo HPOYHOCTH Marepuana OypOMHBEKLMOHHBIX CBai, MPOPE3aAIOLINX
CHJIBHOC)KMMAaeMble TPYHTHI ¢ MoayseM aedopmanuu E< SMlla, pacyeTHyro JuinHy cBail Ha
NPOJIOJBHBIN M3THO |g B 3aBHMCHMOCTH OT iMameTpa cBail d cienyeT MpUHUMATh PaBHOM:

npu E<2Mllalg=25d

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

B cinysae ecim lg mpeBblmIaeT TONMIIMHY CNOS CHIIBHOCKMMAaeMOro TpyHTa hg,
pacyeTHYIO JUIMHY CIeIyeT MPUHUMATh paBHOH 2hg.

7.1.9 Ilpu pacuere HaOUBHBIX, OYpOBBIX cBaili M OapeTT (Kpome cCBai-CTOIOOB WU
OypOOMYCKHBIX CBail) IO MPOYHOCTH MaTephaa pacieTHOE COIPOTHBICHNE OETOHA CIeTyeT
NPUHUMATH C MOHIKAIOMIMM KO3((UIIMEHTOM YCIOBUI paboThl Yep = 0,85, yuuTsIBarommm
OETOHMPOBaHUE B Y3KOM TIPOCTPAHCTBE CKBAXHH M OOCATHBIX TPYO, W ITOTOJHUTEIHLHOTO
noHmxarmomero koddduiuenra 7y'¢,, YUUTHIBAIOIIEIO BIMSHUE CIOCO0a TPOU3BOJCTBA
CBalHBIX padoT:
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a) B TJMHHUCTBIX TPYHTaX, €CJIM BO3MOXXHBI OypeHHE CKBAXHMH W OCTOHUPOBAHHE WX
HAacyxo 0e3 KpeIJICHHS CTCHOK IPU TOJOKEHWU YPOBHS TIOJ3EMHBIX BOJ B TEPHUOJ
CTPOUTEILCTBA HIKE TIATHI CBaH, Y'ch = 1,0;

0) B rpyHTax, OypeHue CKBaXHH M OETOHHPOBAHHE B KOTOPHIX MPOU3BOMAAT HACYXO C
MIPUMEHEHHUEM HU3BJIEKaeMbIX 00CAIHBIX TPYO WIIH MOJIBIX IITHEKOB, Y'ch = 0,9;

B) B TPYHTaX, OypeHHe CKBOKHH M OCTOHUPOBAHUE B KOTOPBIX OCYIIECCTBISIIOT ITPU HATMYUU
B HUX BOJIbI C TPUMEHEHHEM U3BJIEKaeMBbIX 00CaTHBIX TPYO MJIH TOJIBIX IIHEKOB, Y'¢y = 0,8;

T) B TpyHTaX, OypeHHe CKBRKUH M OETOHUPOBAHUE B KOTOPBIX BHIMOIHSIOT O] TIMHUCTHIM
PacTBOPOM HJIH TIO]T H30BITOYHBIM JIaBJICHHEM BOJIBI (0€3 00camHbIx TpyO), YV'en = 0,7.

IlpumMeuanue — beroHupoBanue cBail oA BOJOH WIM MOJ TIMHUCTBIM PacTBOPOM CJIENYET
MPOM3BOOUTE TOJNBKO METOIOM BepTHKAIbHO Tmepememaemorr t1pyosr (BIIT) wmim ¢  momombio
OCTOHOHACOCOB.

7.1.10 Pacyetbl KOHCTPYKIIMI CBaif BCEX BUIOB CIEIyeT MIPOU3BOJUTH HA BO3ACHCTBHE
HAarpy30K, IepelaBaeMbIX Ha HHUX OT COOPYKEHHUS, a NpPEABAPUTEIBHO H3TOTOBIICHHBIX
(3a0MBHBIX) CBaii, KPOME TOTO, HAa YCHIIUS, BO3HUKAIOIIAE B HUX OT COOCTBEHHOIO Beca IMpH
M3TOTOBJICHUH, CKJIQJMPOBAHUM, TPAHCIIOPTUPOBAHWU CBal, a TakXe NpU MOJABEME HX Ha
KOIIEp 3a OJ[HY TOYKY, YAaJeHHYIO OT rojioBsl caii Ha 0,31 (rae | — nymuna can).

[Tpu sTOM ycuiue B cBae OT BO3JEHCTBHS COOCTBEHHOTO Beca CIIEAYET OIPENeNATh C
yueToM ko3 puIeHnTa AMHAMUYHOCTH, PaBHOTO:

1,5 — mpu pacuere 1o NPOYHOCTH;

1,25 — npu pacuere 1o 0Opa30BaHMUIO U PACKPBITHIO TPEIIHH.

B stux ciydasx xkoddduumeHT Hame:)KHOCTH MO Harpy3ke K COOCTBEHHOMY BECy CBau
MPUHUMAIOT PAaBHBIM EAMHHUIIC.

7.1.11 Cgaro B coctaBe GyHIAMEHTA M OJUHOYHYIO IO HECYIEH CIOCOOHOCTH TPyHTa
OCHOBaHUS CJIEyeT PACCUUTHIBATH UCXOS U3 YCIOBHS

< YoFy |
YuYk

rae N — pacueTHas Harpyska, nepeaBaeMast Ha cBaro (IIpOJ0JIbHOE YCUIIUE, BOSHUKAIOIIEE
B HEHl OT pacueTHBIX Harpy3oK, AeHCTBYOMUX Ha pyHIaMEeHT npu Hanbosee
HEBBITOJJHOM MX COYETAaHHH), ONpeerisieMas B COOTBeTCTBUH ¢ 7.1.12;

Fq— Hecymas crnocoGHOCTH (TIpeieIbHOE COMTPOTUBIICHNE) TPYHTA OCHOBAHUS OJJMHOYHOMN
CBau, Ha3bIBaeMas B JJaJIbHEHIIIEM HECYILel CIOCOOHOCTRIO CBau U OIpeensieMas B
COOTBETCTBUH C mojapazaenamu 7.2 u 7.3;

Yo — K03 PUIMEHT ycIoBUil pabOThI, YUUTHIBAIOIINNA MOBBIILIEHUE OJHOPOJHOCTH
I'PYHTOBBIX YCIIOBHI IIPU MPUMEHEHNUHU CBaWHBIX ()YHAAMEHTOB, IPUHUMAEMBIH
paBHBIM Yo = 1 mpu ogHOCBaitHOM (pyHIaMeHTe U Yo = 1,15 npu KkycTroBOM
pacIIONIOKEHNH CBaK;

Yn — KOO(QPHUIMEHT HaAEKHOCTHU MO Ha3HAUEHUIO (OTBETCTBEHHOCTH) COOPYKEHMUSI,
npuHuMaeMsblii paBabM 1,2; 1,15 u 1,10 cootBercTBeHHO 1711 coopyxenuit |, 11 u 111
YPOBHEN OTBETCTBEHHOCTH;

Yk — K03 (PpUIIMEHT HaIeKHOCTH 0 TPYHTY, IPUHUMAEMBbI pPaBHBIM:

N

(7.2)

1,2 — ecnu Hecymias CIOCOOHOCTH CBaW OMNpeNeleHa IO pe3ylbTaTaM TMOJEBBIX
WCTIBITAHUIN CTaTUYECKON HArpy3KOu;
1,25 — ecnm Hecymias CHOCOOHOCTh CBau OMpEENICHAa PacueToM IO pe3ylbTaraM

CTaTUYCCKOI'0 30HANPOBAHUA I'PYHTA WM IO PE3yJIbTaTaM AWMHAMHUYCCKUX HUCITBITAaHHUI cBau,
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BBIMIOJTHEHHBIX C YYETOM YIPYIuX nedopManuil rpyHTa, a TakkKe MO0 pe3ysbTaraM IOJIEBBIX
WCIIBITAHUI TPYHTOB 3TAJIOHHOW CBA€y UJIM CBACH-30H]IOM;

1,4 — ecnu Hecymias CHOCOOHOCTh CBau OIpeiesieHa pacyeToM, B TOM YHCIE IO
pe3yibTaTaM JIUHAMHYECKHX WCIBITAHWA CBaid, BBIMOJHEHHBIX 0€3 ydera YIpyrux
nedopManuii TpyHTa;

1,4 (1,25) — s QyHIAMEHTOB OIOP MOCTOB IPH HH3KOM POCTBEPKE, HA BUCSYMX CBAsX
(cBasix TpeHus) U CBasIX-CTOMKaxX, a MpPU BBICOKOM POCTBEPKE — TOJBKO IPU CBasIX-CTOMKaX,
BOCIPHUHUMAIOIIHX CKUMAIOIIYIO HArpy3Ky HE3aBUCHMO OT YKCIa CBail B (pyHIaMeHTe.

Jnst pyHIaMEHTOB OMOp MOCTOB U ISl THAPOTEXHUYECKHX COOPYXKEHU MPHU BHICOKOM WU
HU3KOM POCTBEPKE, MOJOIIBA KOTOPOrO OMMPACTCS HA CUIBHOCKUMAEMBIA TPYHT, M BUCSIUMX
CBasAX, BOCIPHHUMAIOLIUX CKUMAIOIIIYIO HArpy3Ky, a TaKoKe IS JIFOOBIX COOPYXKEeHUi npu 1ro00M
BUJIE POCTBEpKAa M BHUCAYMX CBasX M CBasX-CTOMKAX, BOCIPHHUMAIOIIMX BBIICPTHUBAIOIIYIO
Harpy3Ky, Yk IPHHUMAIOT B 3aBUCIMOCTH OT YHCJIa CBaii B (hyHIaMEHTe:

IMpu 21 cBac u 6onee 1,4 (1,25);

or 11 no 20 cait 1,55 (1,4);

» 6 » 10 » 1,65 (1,5);

» 1 »5 » 1,75 (1,6).

Jns dyHaaMeHTOB U3 OIMHOYHOM CBau IO KOJIOHHY IIPH Harpy3ke Ha 3a0MBHYIO CBAIO
kBazgpatHoro cedenus Oonee 600 kH u nabuBHyro cBaro Oonee 2500 xH 3HaueHue
KodpuIMeHTa yy CIeAyeT NPUHUMATh pPaBHBIM 1,4, eciim Hecymas CHOCOOHOCTh CBau
ompeziefieHa O pe3yiabTaTaM MCIBITAHUM CTATHYEeCKOM Harpys3koil, u 1,6, ecmu Hecyas
CIIOCOOHOCTH CBaM OIpeJIeeHa JPYTUMHU CIIOCOOAMH.

IIpumeuanus

1 B ckoOkax maHBl 3HaueHHUS Yk B CIydae, KOTJa Hecyllas CHOCOOHOCTh CBaW OIpelesieHa IIo
pe3ynabTaTaM MOJNEBBIX HCIBITAHMNA CTAaTHMYECKON HArpy3KOH MM pPacdyeToM IO PEe3ysbTaTaM CTaTHYECKOTo
30HIUPOBAHMSA TPYHTOB.

2 TIpu pacdere cBail Bcex BHIOB KAaK Ha BABIMBAIOLINE, TAK M HAa BBIIECPIHUBAIOIINE HATPY3KH MPOJOIBHOE
yCHIIHE, BO3HUKAIONIEE B CBAaC OT pacyeTHOW Harpy3ku N, cliemyeT omnpenessiTs ¢ y4eToM COOCTBEHHOTO Beca CBaH,
MPUHAMAEMOT0 ¢ K03(h(UINEHTOM HaJEKHOCTH 110 Harpy3Ke, YBEIIMUIMUBAIONINM PacueTHOE YCHIIHE.

3 Ecnm pacyer cBaiHBIX ()yHZaMEHTOB IPOU3BOJHUTCS C YYETOM BETPOBBIX M KPAaHOBBIX HAarpys3ok, TO
BOCTIPHHAMAaeMyl0 KpalHHMH CBasMH pacueTHYyI0 HArpy3Ky mgomyckaeTcs moseimate Ha 20 % (xpome
(hyHIaMEHTOB OTIOp JIMHHIA AJIEKTpOTIepeaadn).

4 Ecnm cBam (pyHOaAMEHTa OMOPHI MOCTa B HANPABJICHUH JIEHCTBUS BHEUTHUX HArpy30K 00pa3yloT OIWH
WIN HECKOIBKO PSAIOB, TO NMPH ydyeTe (COBMECTHOM HIIM Pa3lENbHOM) HAarpy3oK OT TOPMOXKEHHUS, HAaBICHUS
BeTpa, IbJla W HaBala CYIOB, BOCIPHHHMAEMBIX HamOoyiee HArpyXEHHOH CBacH, pacUETHYIO Harpys3ky
Jonyckaercsl moBelmath Ha 10 % mpu yetslpex cBasx B psay u Ha 20 % mpu BockMH cBasix u Ooinee. [Ipu
MPOMEKYTOUHOM YHCIIE CBail IPOLEHT MOBBIIIEHNS PACIETHON HATPY3KH ONPEAEISIIOT HHTEPIOIALUEH.

7.1.12 Pacuernyto Harpy3ky Ha cBato N, xH, cimemyer ompemensTh, paccMaTpuBas
dbyHIaMEHT Kak TPymIy cBail, 0ObeIUHEHHYIO KECTKUM POCTBEPKOM, BOCIPHHUMAIOIIUM
BEPTUKAIbHBIC U TOPU3OHTAIBHBIC HATPY3KU U M3THOAIOIINE MOMEHTHI.

Jns ¢$yHIAMEHTOB C BEPTUKAIBHBIMH CBasMU pacuyeTHYI0 HArpy3ky Ha CBaro
JIOTTYCKAETCs OMPENENsITh TI0 popMyIie

N = Na My Myx (7.3)
nooxy? Ex
rne Ny — pacderHas cxumaromas cuia, KH, mepenaBaeMast Ha CBaifHBIN POCTBEPK B YPOBHE
€ro MOJOIIBEI;
My, My — nepenaBaemble Ha CBalfHbIN POCTBEPK B INIOCKOCTU MOJIOIIBBI PACYETHBIE U3rUOaroIIe
MOMEHTBI, KH-M, OTHOCUTENBHO TJIaBHBIX LIEHTPAJbHBIX OCEW X U Y IJIaHa CBail
B IUIOCKOCTH MOJOIIBBI POCTBEPKA;
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N — guco cBaii B pyHIaMEHTE;
Xi, Yi — pacCTOsIHUS OT IJIaBHBIX OCEH O OCH Ka)XJ0M CBaH, M;
X, Y — PAacCTOSHUS OT IJIaBHBIX OCEH JI0 OCU KaXKIOW CBau, 111 KOTOPOM BHIYMCIISIIOT PaCYETHYIO
Harpy3Ky, M.

7.1.13 Topu30HTAIBHYIO Harpy3Ky, JACHCTBYIOIIyI0O Ha (YHIAMEHT C JKECTKUM
POCTBEPKOM C BEPTHKAIBHBIMHU CBasMHU OJMHAKOBOTO IMOMEPEYHOTO CEUYCHHS, JTOITYCKACTCS
MIPUHUMATh PABHOMEPHO pacIpeeICHHOW MEX/1y BCEMH CBAsIMHU.

7.1.14 TIpoBepka yCTOWYMBOCTH CBalHOTO (yHJaMEHTa M €ro OCHOBAHMA JIOJKHA
MPOM3BOAUTECS B COOTBETCTBUU ¢ TpeboBanusamu CII 22.13330 ¢ yderom nercTBHS
JIOTIOTHATEIFHBIX TOPU30HTAIBHBIX PEAKIUi OT CBai, MPHUJIOKEHHBIX K CABUTAEMOH 4YacTH
TpyHTA.

7.1.15 Cpau u cBaifHbIe (PyHIAMEHTHI CIEIyeT PACCYUTHIBATH MO MMPOYHOCTH MaTepHasia
U TPOU3BOJIUTH MPOBEPKY YCTOWYMBOCTH (DYHAAMEHTOB MpPHU JEHCTBUU CHJI MOPO3HOTO
MYYCHHUSI, €CJTH OCHOBAHHUE CIIOKEHO MyYUHUCTHIME IpyHTamu (npuiioxenue JK).

7.1.16 Pacuer cBaii u cBaliHbIX (yHIAMEHTOB MO AedopMaIUsaM cIeayeT MPOU3BOAUTH
UCXOJISl U3 YCIIOBHS

s <sy, (7.4)

r7ie S— COBMecCTHas aeopManus cBau, CBAalHOro (pyHIaMEeHTa U COOpYXKeHUs (0caaka,

nepeMelieHue, OTHOCUTENIbHAsI Pa3HOCTh OCAJIOK CBaid, CBaltHBIX ()YHJIaMEHTOB U T.11.),
orpezensiemMast pacuerom ¢ yuetom 7.1.4, 7.1.5, no noapazaeny /.4 u npunoxxenuro B;

Sy — TpesieNbHOE 3HAYEHUE COBMECTHOM ieopMaIiii OCHOBaHHS CBaM, CBAHHOIO (DyH/1aMeHTa

U COOpYXKEHUs1, ycTaHaBIuBaeMoe B cooTBercTBuu co CIT 22.13330, a 1i1st MOCTOB —
CIT 35.13330.

7.2 PacueTHbIe METObI ONpeAeIeHUs Hecyllell cocoOHOCTH CBaii

Ceau-cmoiiku

7.2.1 Hecymyrwo crnocobHocTh F; kKH, 3a0WBHOI cBau, CBan-000J0YKH, HAOWBHOU H
OypoBO#i cBau, ONMMpAIONIEHCs Ha CKaJIbHBIM TPYHT, a TakXe 3a0MBHOW CBau, ONMMparouieics
Ha MaJOC)KUMaeMbIi TpyHT (6.2), cieayeT onpeneisaTs no hopmyse

Fs =v.RA, (1.5)
rae Y. — ko3 dUIueHT ycnoBuil paboTsl cBau B TPYHTE, IPUHUMAEMBbIH paBHbIM 1;
R — pacueTHOe cOnpOTHUBIIEHHE I'PYHTA 1101 HYKHUM KOHLIOM CBau-cTOiKkH, Klla;
A — IUTOIIa b ONIMPAHKS HA TPYHT CBaH, M2, IPUHMMAEMast JUTSl CBAi CILUTOMIHOTO CEUCHHS
U TIOJIBIX CBAi C 3aKPHITHIM HHXHUM KOHIIOM PaBHOM IUIONIA/IU MONIEPEYHOTO CEUEHHS
OpyTTO, ISl CBAM MOJIBIX KPYTJIOTO CEYCHHS C OTKPBITHIM HUKHUM KOHIIOM H CBaidi-
000J104eK — PaBHOM ILJIOIIA 1 ITONIEPEYHOT0 CEYEHHSI HETTO IIPH OTCYTCTBHUU 3aIIOTHEHUS
YX N0JI0CTH OETOHOM U PaBHOM IIJIOIIAIN IONIEPEYHOTO ceueHHsl OpYTTO P 3arl0THEHUU
9TOH MOJIOCTH OETOHOM Ha BBICOTY HE MEHEE TpeX €€ TUaMETPOB.
PacueTrHoe compoTHBIEHHE CKalbHOTO TpyHTa R s BceX BUAOB 3a0MBHBIX CBai,
OITUPAIOIIMXCS Ha CKaIbHBIE U MAJIOC)KUMaeMble TPYHTHI, cieayeT npuauMarb R =20 000 kI]a.
Jns  HaOWBHBIX, OypOBBIX CBali W CBaif-00OJIOYEK, 3aMOJHSIEMBIX OETOHOM,
ONUPAIOIIMXCS HAa HEBBIBETpENIbIE CKAJIbHbIE M MalOC)KUMaeMble TPYHTHI (0e3 crmaldbix
IIPOCIIOEK) U 3ariy0sieHHble B HUX MeHee ueM Ha 0 5 M, R cienyer onpenensts no popmyne
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R = R = cmn f (76)

rae Ry — pacueTHoe CONpOTHUBIIEHUE MacCUBa CKaJIbHOTO TPYHTA MO/ HI>KHUM KOHI[OM CBau-
CTOMKH, onpenensiemoe 1no R, n — HOpMAaTUBHOMY 3HAYEHUIO MPEJIENia MPOYHOCTH
Ha OZJHOOCHOE C)KaTHe MaCCHBa CKAJIbHOTO IPYHTA B BOJIOHACHIIIIEHHOM COCTOSIHHUH,
klla, onpenensemMomMy, Kak MpaBuiiO, B MOJIEBBIX YCIOBUSX;
Yg— KO (PHULUEHT HaZIeKHOCTU 110 TPYHTY, IPUHUMAEMBII paBHbIM 1,4.
[nst  mpeaBapuTENbHBIX  pAacuy€TOB  OCHOBAHMH  COOPY)KEHUH  BCEX  ypOBHEM
OTBETCTBEHHOCTHU 3HAYEHUS XapaKTepUCTUK Ry u R, n TOMycKaeTcss IpUHUMATh PaBHBIM

Rm = Rc¢ Ks, Remn = Ren K,

rne  Rcu Rcpn— COOTBETCTBEHHO pacyeTHOE M HOPMATHBHOE 3HAYCHHS MIPE/ielia IPOYHOCTH Ha
OJTHOOCHOE CKATHE CKATHOT'O TPYHTA B BOJOHACHIIIICHHOM COCTOSTHHY, Kl 1a,
OTIPEACIISIIOTCS 110 Pe3yIbTaTaM HUCHBITAHUH 00pa3I0B OTACIBHOCTEH
(MOHOJUTOB) B JIAOOPATOPHBIX YCIOBHUSIX;
Ks— xoa(p(hULMeHT, yUUTHIBAOIINE CHIPKEHUE IIPOYHOCTH BBUJTY TPEIIMHOBATOCTH

CKaJIbHBIX TIOPOJI, IPUHUMAEMBIii 110 Tadsuie /.1.
Tabnumga 7.1

CreneHp TPEUIMHOBATOCTH [oxazarens kauecTBa KoaddummenT cHKeHUs TPOYHOCTH
nopoast RQD, % Ks
OdeHb cTaboTpEeINHOBATHIE 90—100 1
CnaboTpenHOBaThIC 75—90 010,60 mol
CpenHeTpenmHoBaThIe 50—75 Cs. 0,32  »0,60
CUIIbHOTPEIIMHOBATHIC 25—50 » 0,15 » 0,32
OueHb CHIBHOTPEIIMHOBATHIC 0—25 » 0,05 » 0,15

IIpumevanus

1 Bonbimmm 3nauenusivm RQD cootBeTcTBYIOT 00bINe 3HaueHus K.

2 JIns npomexxytouHbix 3HaueHni RQD koadpuument K onpenensiercs nHTEposIue.

3 [pu orcyrerBum ganHBIX 0 3HAUeHHAX RQD u3 nuamazona BemuunH Ky, pHHUMAIOTCS HAUMEHBIINE 3HAYCHUS.

B mo6oMm ciyuae 3Haduenue R cienyet npuaumath He 6omee 20 000 kI1a.

PacueTHOE conmpoTuBIeHNE CKAILHOTO TpyHTa R 111 HaOMBHBIX U OYpOBBIX CBail U cBait
000J104€K, 3aMOJIHAEMBbIX OETOHOM M 3aJIeaHHBIX B HEBBIBETPEINbIN CKaJbHBIA TpyHT (0€3
cnalbIX Tpociioek) He MeHee ueM Ha 0,5 M, ompezensercs o Gopmyre

R=R |1+ 0,4('}1l : (7.7)

f

rae Ry — ompenensercs o popmysne (7.6);
|l — pacueTHas riyOuHa 3a1e1Ki HAOMBHOM M OYPOBO# CBau U CBau-000JIOUKH B
CKaJIbHBIA IPYHT, M;
df — HapyXKHBII JHaMeTp 3aIeJIaHHON B CKaJIbHBIN I'PYHT 4acTH HAOMBHOI U OypoBOi
CBail U cBan-000JIOUKH, M.

I
3nauenue Qaxropa sarnyonenns 1+0,4—2 npunmmaercs He Gonee 3.
f

Jiss  OKOHYATeNbHBIX pacyeToB OCHOBaHMU coopyxeHudt | wu |l ypoBHeit
OTBETCTBEHHOCTH, 4 TaK)X€ OCHOBAHWM, CJIOKECHHBIX BBIBETPEIBIMH, DPAZMATYAEMBIMH, CO
CJIa0BbIMM  TIPOCIIOMKAMM CKAJIbHBIMU TPYHTaMH, HECYIIYI0 CIIOCOOHOCTb CBaM-CTOWKH Fy
cIeayeT MPUHUMATh 1O pe3yJibTaTaM UCTBITAHUN CBAail CTATUYECKON HArpy3KOM.

16




CII 24.13330.2011

Jns  cBaif-o00J0ueK, PAaBHOMEPHO ONHMPACMBIX HA TIOBEPXHOCTh HEBBIBETPEIIOTO
CKaJIbHOTO TPYHTA, IPUKPBITOTO CIIOEM HECKAITBHBIX HEPA3MbIBAEMBIX TPYHTOB TOJIIUHON HE
MECHEe TpeX [IUHaMeTpPOB CBau-o0onouku, — 10 ¢dopmyie (7.7), npunumas (akrop

|
sarny6nenus 1+0,4—% paBHBIM eJUHULE.
f
IIpumeuanue - Ilpy Hanmuun B ocHOBaHMM HAOMBHEIX, OypOBBIX CBail M CBaii-000JI0YEK

BBIBETPEJIBIX, @ TAKKE PasMATIa€MbIX CKAJIbHBIX TPYHTOB UX NPEACIT IMIPOYHOCTH HA OAHOOCHOE CXKATHUE CIEAYET

MPUHUMATH TI0 Pe3yNIbTaTaM HCIBITAHUHA INTaMIIaMH WIH TI0 Pe3yiIbTaTaM HCIBITAHMA CBail M CBaif-000I0ueK
CTaTUYECKOW Harpy3KoMu.

Bucauue 3ab6uenvie, 60asiuseaemuie ecex 6u0oé u ceau-000104Ku,
nozpysycaemeole 0e3 6bleMKU cpyHma (3adusHuvle ceau mpenus)

7.2.2 Hecyuryto ciocoOHoCTh Fg, KH, Bucsiueii 3a0uBHOM U BAaBIMBaeMoil cBail 1 cBau-
000JI0UKH, TOTrpy:KkaeMoil 0e3 BBIEMKH TpyHTa, pa0OTAIONMX Ha CXKUMAIOIIYI0 HarpysKy,
CJIEZIyeT OINpENeNiaTh KaKk CyMMY pAac4eTHBIX COINPOTHBIICHHUI TPYHTOB OCHOBAaHUS O]
HIOKHAM KOHIIOM CBaH U Ha €€ OOKOBOM MOBEPXHOCTH TIO (hopmyIie

Fa = ve(yerRA + UZycihi), (7.8)

riae Yo — koddduuueHt yciaoBuii paboThl CBau B TPyHTE, IPUHUMAEMBIi paBHBIM 1;

R — pacdeTrHOE CONPOTUBIICHHE IPYHTA O] HUKHUM KOHIIOM CBaw, Klla, mpuHIMaeMoe
o tabmauie 7.2;

A — myomanas ONMpaHus Ha TPYHT CBaW, M2, pUHUMAaeMasi Mo TUIOIAIH TONIEPSIHOTO
CeueHHs cBau OpyTTO WM MO IUIOIIAAN MONEPEUYHOro CeueHus: KaMy(ieTHOTo
YIIMPEHWUSI TI0 €r0 HauOOJIBIIIEMY JUAMETPY, WU TT0 TUIOIIAA CBaH-000I0UKH HETTO;

U — Hapy>XHBIH MEPUMETP MOMEPEYHOr0 CEYSHHS CTBOJIA CBaH, M;

fi— pacueTHOE conmpoTHBIIEHHUE I-T'O CJIOSI TPYHTA OCHOBAaHHUS Ha OOKOBO# MOBEPXHOCTH
cBau, klla, npuaumaemoe no tabnuie 7.3;

hi — TommuHa i-ro ciiost rpyHTa, COMPUKACAIOIIETOCS ¢ OOKOBOW MOBEPXHOCTHIO CBaM, M;

YeR, Yef — KOA(DGUIUEHTHI YCIOBHM pabOThI TPYHTa COOTBETCTBEHHO MO HUYKHUM KOHIIOM U
Ha OOKOBOH IMOBEPXHOCTH CBaH, YUUTHIBAIOIINE BIIMSIHHE CIIOCO0A IMTOTPYKCHUS CBAU
Ha pacyeTHBIE COMPOTUBIICHHS TPYHTA U IPUHUMAaeMBbIe 1o Tabmuie 7.4.

B ¢opmyne (7.8) cymMMupoBaTh CONPOTHBICHUS TPYHTA CIEAYET IO BCEM CIIOSIM
TpyHTa, TPOWIEHHBIM  CBael, 3a  HCKJIIOYEHHEM CJIy4aeB, KOTJa  MPOEKTOM
MpeyCMAaTPUBACTCS TUTAHUPOBKA TEPPUTOPUU CPE3KOW WM BO3MOXKCH pa3MbIB TrpyHTa. B
ATHX CIydasx CJlelyeT CyMMHpOBATh COMPOTHBICHUS BCEX CIOEB TPYHTA, PACIIOIOKEHHBIX

COOTBETCTBEHHO HUXE YPOBHS IUJIAHUPOBKU (CPE3KM) M JHA BOJOEMa IOCIE €ro MECTHOTO
pa3MbIBa MPU PACUETHOM IABOJIKE.

HIpumeuanus

1 Hecyniyto cnocoOHOCTh 3a0MBHBIX OyJIaBOBUIHBIX CBail ciledyeT onpenessits no ¢gopmysne (7.8), mpu
9TOM 32 NEPUMETP ¥ Ha Y4acTKe CTBOJIA CIEyeT IPUHUMATh IIEPUMETP MONEePEeYHOro CeUeHUs CTBOJIA CBaM, Ha
y4acTKe YIIUPEHUsI — TIEPUMETP MOMEPEYHOTO CeueHUs ymmpeHnuns. PacuetHoe comporusienue f; rpynra na
OOKOBOI1 ITOBEPXHOCTH TAaKWX CBai Ha y4acTKe yIIMPEHUs, a B IIECKaX W Ha yJacTKe CTBOJIA CIEAyeT IPUHUMATh
TaKMM JKe, Kak ISl cBail Ge3 YIIMpEeHWs; B TIIMHUCTBHIX TPYHTaX CONPOTHBICHHE f; Ha ydwacTke CTBOIA,
PAacIOI0KEHHOTO BbIIIE YIIUPEHNUS, CIEAYET IPHHUMATH PABHBIM HYITIO.

2 Pacuernble compoTHBieHHs TpyHToB R u fi B dopmyse (7.8) mis JiecCOBBIX I'PYHTOB NpPH TIyOHHE
MOTPY’KSHUSI CBal Ooiee S5 M CiieyeT IPHHUMATD 110 3HAYCHHUSIM, YKa3aHHBIM B Ta0n@ax 7.2 u 7.3 it [IyOuHbI 5 M.
Kpome Toro, mist 3TMX TPyHTOB B Cilydyae BO3MOXKHOCTH HX 3aMauydBaHHUs pacueTHble compoTupicHus R u

yKazaHHble B Tabnunax 7.2 u 7.3, clielyeT NpUHUMATh TIPY TI0Ka3arelie TeKy4eCTH, COOTBETCTBYIOLIEM TOJHOMY KX
BOJIOHACBIILLIECHHUIO.
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7.2.3 Jlns 3a0uUBHBIX W BJABIMBAEMbIX CBail, OMUPAIOIIMXCS HIKHUM KOHIIOM Ha
pBIXJIBIE TECKU WJIM Ha TIMHUCTBIE TPYHTHI C IOKa3zarenem Tekydectu | > 0,6, Hecyuiyro
cnocobHocTh Fq, KH, crienyer onpenensate o pe3yapTaTaM CTaTUYECKUX UCIIBITAHUIN CBail.

7.2.4 Hecytyto criocOOHOCTh MUPaMUIAILHOM, TparenenaaIbHOi 1 pOMOOBHIHOM CBai,
IPOPE3AIOIINX TIeCUaHble U IIMHUCTBIE TPYHTBI, Fy, KH, ¢ HakimoHOM GOKOBBIX TpaHeii ip < 0,025
CIIeITyeT OIPEeAeATh 1o (hopmyrie

Fq ZYC[RA+Zhi (u; f; +Uo,iipEikiCr)], (7.9)
rae Ye, R, A, hi, fi — 1o xe, uro u B popmyie (7.8);

Ui — Hapy>XHBII IIEPUMETP I-TO CEUYCHHUS CBAH, M;

Up,i — CyMMa pa3MepoB CTOPOH I-T'0 IMOMEPEYHOT0 CCUSHHUS CBau, M, KOTOPBIC
HMMEIOT HaKJIOH K OCH CBau;

Ip — HaKJIOH OOKOBBIX T'PaHEH CBaH, JOJIU €AUHUIIBL;

Ei — mMoaynp nedopmariuu cios rpyHTa, OKpY»Karolero 60KoByro
IIOBEPXHOCTH CBaM, Klla, onpeznensemslii 110 pe3ybTaram
KOMITPECCHOHHBIX MCIIBITaHW;

Ki — ko3 duirenT, 3aBucsmii OT BUIa IPyHTa U IPUHAMAEMbIH 110

Tabiuue 7.5;
{r — peonoruueckuit K03 (HUIMEHT, TPUHUMaeMbIi paBHBIM (0,8.

IIpumeuanus

1 Ilpu poMOOBHAHBIX CBasSX CYMMHPOBAHUE CONPOTHUBICHUH IPYHTa HA OOKOBOM MOBEPXHOCTH YIaCTKOB
¢ 00paTHBEIM HaKJIOHOM B opmyite (7.9) He mpOM3BOIUTCS.

2 PacyeT nmupamMmIaNbHBIX CBail ¢ HAKIOHOM OOKOBEIX TpaHeil i, > 0,025 momyckaeTcs MpoU3BOAUTH B
COOTBETCTBHH C TPEOOBAHMIMHU MPWIIOKEeHUS [ Ipy HAJIMYUK pe3yIbTaToOB MPECCHOMETPUYECKIX UCTIBITAaHNH, a
U UX OTCYTCTBHE — 110 opMyie (7.9), mpuHUMas 3Ha4eHue i, paBHbIM 0,025.

7.2.5 Hecymyro croco6HOCTh Fyy, KH, BUCSUYell 3a0MBHON W BJIaBIMBAaEMOW CBaul U
CBau-00OJIOUKH, TOTPYyKaeMoil 0e3 BBHIEMKHM TpPyHTa, pabOTArOMIMX Ha BBIAEPTUBAIOIIYIO
Harpys3Ky, cleayeT OnpeaesaTh 1mno Gopmysne

Fau =vcUZvq fily, (7.10)

rae U, Yer, fi, hi — 1o e, uro u B hopmyie (7.8);
Y¢ — K03 UIMEHT YCI0BUIl pabOThI cBau B TpyHTE (AJ1s1 CBaid, IOTpy>KaeMbIX B
TPYHT Ha riryOuny Menee 4 M, y¢ = 0,6, Ha T1yOouny 4 M 1 6onee ve = 0,8 —
JUISL BCEX COOPYKEHHH, KpOMe OIOp BO3IYLIHBIX JUHUHN 3JIEKTpONepeiauH,
JUTSE KOTOPBIX KO3 (PHUIIUEHT MPUHUMAIOT B COOTBETCTBUU C pazjeiom 14).

IIpumeganue — B dyrmamenrax omop MOCTOB HE JOIyCKaeTcs paboTa cBail Ha BBLAEPTUBAHIE
IpU AEHCTBUM OJJHUX MOCTOSHHBIX HATPYy30K.

Tabnunma 7.2

PacueTHbIe CONPOTHBIICHNS 0] HIDKHAM KOHIIOM 3a0MBHBIX U BIABINBAEMBIX CBall U cBali-000JI0YeEK,
norpykaeMbIx 0e3 BEIEMKH TpyHTa, R, k[1a
['nybuna TIECKOB CpeJHel INIOTHOCTH
HOTPYKCHUS _
HIDKHETO KOHIA | rpapennCThIX KPYITHBIX — cpeucH MEJIKHX MBLIEBATHIX —
CBau, M KPYTTHOCTH
ITIMHUCTBIX TPYHTOB IIPU MOKa3atene TeKyuecTu |, paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
6600 3100 2000
7 PP, P T onn 11
3 500 4000 3000 2000 1200 00 600
6800 3200 2100
4 8300 5100 3800 2500 1600 1250 700
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Oxonuanue mabauyot 7.2

PacyeTHbIe COMPOTHBIICHHS 110]] HH)KHUM KOHIIOM 3a0MBHBIX U BAABIMBaeMbIX CBail U cBaif-000104eK,
MOrpy’aeMbIX 0e3 BRIEMKHU TpyHTa, R, xlla
Ty6una MECKOB CpeIHEN TNIOTHOCTH
HOTPYKCHUS _
HIDKHETO KOHU | rpapempcThIX | KpyTHBIX — K;I; E"::)i?ﬂ MEJKUX IIBUICBATBIX —
CBaM, M
TIIMHHUCTBIX TPYHTOB IIPH MOKa3aTelie TeKy4ecTH ||, paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
7000 3400 2200
5 8800 6200 4000 2800 2000 1300 800
7300 3700 2400
7 9700 6900 4300 3300 2200 1400 850
7700 4000 2600
10 10500 7300 5000 3500 2400 1500 900
8200 4400
15 11700 7500 5600 4000 2900 1650 1000
20 12600 8500 6200 s 3200 1800 1100
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
> 35 15000 10000 8000 6000 4100 2250 1400

IIpumeuanusa

1 Han geproii maHbl 3Ha4eHUS R 171 IECKOB, MO YePTON — IJIS TIMHUCTHIX TPYHTOB.

2 B rtabmunax 7.2 u 7.3 riyOuHy NOTPY:KSHUS] HIDKHETO KOHIA CBaW U CPEIHIOI TIyOMHY PACHONOMKEHHS CIOS
TpyHTa HpH IIAHHPOBKE TEPPUTOPHUHU CPE3KOH, MOJCHIITKON, HAMBIBOM JI0 3 M CIeAyeT NPUHUMATh OT YPOBHS IPHUPOTHOTO
penbeda, a Ipu cpesKe, MOJCHIIKE, HaMBIBE OT 3 M — OT YCJIOBHOW OTMETKH, PAcIIOJIO)KEHHOHW COOTBETCTBEHHO Ha 3 M
BBIIIIE YPOBHS CPE3KH WIIM Ha 3 M HIDKE YPOBHS ITOJICHIITKHL.

I'myOuHy morpy»eHus HW)KHEro KOHIA CBal M CPEAHIOI0 TITyOMHY PacIOJIOKEHUs! CIIOsl TPYHTa B BOJIOEME CIIeTyeT
MIPUHAMATH OT YPOBHsI JIHA MOCJIe O0IIEero pa3MblBa pacyeTHBIM MAaBOJKOM, Ha OOJIOTaxX — OT YPOBHs JTHA 00JI0Ta.

[Ipu mpoeKTHpPOBaHWU ITyTENPOBOMOB Yepe3 BBHIEMKH TIIyOMHON M0 6 M ais cBaii, 3a0MBaeMbIX MOJIOTaMH Oe3
TIOZIMBIBA MIJIM YCTPOMCTBA JINICPHBIX CKBAKHUH, TITyOHHY IOTPYKEHHUS B TPYHT HIDKHETO KOHI[a CBaM B Tabnuie 7.2 ciexyeT
MIPUHUMATH OT YPOBHS MPHUPOTHOTO penbeda B MecTe CoopykeHus GpyHaameHTa. 11 BEIeMOK TITyOHHO Oonee 6 M TiyOnHy
TIOTPY>KEHHUS CBall CIIeAyeT MPUHIMATh KaK I BBIEMOK TTTyOHHOM 6 M.

3 Jlnsg NpOMEXYTOYHBIX TIIyOMH IOTPY)KEHHsI CBail M IPOMEXYTOUHBIX 3HAueHWil mokasarens TekydecTd |
[IIMHUCTBIX TPYHTOB 3HaueHust R u f; B Tabiuiax 7.2 u 7.3 onpenensiioT MHTEPIOJALME.

4 J1nst IJIOTHBIX TIECKOB, INIOTHOCTH KOTOPBIX ONPEAENeHa 110 JAaHHBIM CTaTHYECKOTO 30HIMPOBaHMs, 3HaYeHus R o
Tabnuue 7.2 Ui cBaii, MOrPY)XEHHBIX 0€3 MCIOJIb30BAaHMUS MTOJMBIBA WM JIMAEPHBIX CKBa)XUH, CIeAyeT yBeanduTh Ha 100
%. Ilpn ompeneneHNH IUIOTHOCTH TPYHTA MO AAHHBIM JAPYTHX BHJOB HH)XXEHEPHBIX M3BICKAHUH W OTCYTCTBHUH JaHHBIX
CTaTUYECKOTO 30HANPOBAHMUS UL IUIOTHBIX NECKOB 3HaUeHHA R mo tabnmie 7.2 cnenyer yBenmautb Ha 60 %, HO He Oomnee
gem 10 20 000 xITa.

5 3HaueHHWs pacyUETHBIX CONPOTHBICHHA R mo Tabmume 7.2 momyckaeTcs HCIOIB30BaTh HPH YCIOBHH, €CIH
3ariyOieHre cBail B Hepa3MbIBaeMBIi M HECPE3aeMblid TPYHT COCTaBIIsIeT HE MEHee, M:

4,0 — 1715t MOCTOB M THAPOTEXHUYECKUX COOPYIKEHHH;

3,0 — 1yt 37aHUH ¥ IPOYUX COOPYIKEHHUH.

6 3HaueHHs PACUETHOTO COMPOTHUBICHUS R 101 HIKHUM KOHIIOM 3a0MBHBIX cBail ceuenneM 0,15 x 0,15 M u MeHee,
HUCIOJIb3YEMBIX B KaieCTBE (I)yH)laMeHTOB IO BHYTPEHHUE TIEPErOPOAKH OAHOITAXKHBIX IIPOU3BOACTBCHHBIX 3}13.HI/II>’I,
JomycKaeTcst yBenuuusath Ha 20 %.

7 s cymeceit ipu uucie mwiactuaHocTH | < 4 n kosddummente nopucroctu € < 0,8 pacuerHsle conpoTuBIeHus R
u fj cnemyer onpesensTh Kak AJIs MbUICBATHIX TIECKOB CPEAHEH IIOTHOCTH.

8 Ilpm pacuerax mokas3areib TEKY4eCTH TPYHTOB CIEIyeT TNPHHHMATh IPUMEHHTEIBHO K IPOTHO3UPYEMOMY HX
COCTOSIHHUIO B TIEPUOJ AKCILTyaTaIlNH MIPOEKTHPYEMBIX 3/1aHUI U COOpPYKEHHUI.
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Tadoanuna 7.3

PacyeTHbIe COMPOTHBIICHHS HA GOKOBOW MMOBEPXHOCTH 3a0MBHBIX U BIABIMBACMbIX CBail
u cBaii-o6omouexk f;, xITa
[IECKOB CPE/IHEH IIOTHOCTH
Cpennsis riryOuHa
KPYITHBIX U
PaCIOTOIKCHIA CpelHel | MEJKMX | ITbUICBaTBIX — — — — — —
CIIOS TPYHTa, M KpYIHOCTH
TIIMHHUCTBIX TPYHTOB IIPH MOKa3aTelie TeKydecTH ||, paBHOM
£0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1,0
1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 35 25 20 14 8 7 6 5
4 53 38 27 22 16 9 8 7 5
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
> 35 100 70 50 36 22 13 9 8 7

IIpumeuanusa

1 TIpu ompeneseHUH PacuyeTHOTO CONPOTHUBICHHS I'PYHTa Ha OOKOBOH IOBEpXHOCTH cBail f; ciemyeT y4uThIBATH
TpeOOBaHMsI, U3JIOKECHHBIC B MPUMeYaHusx 2, 3 u 8 k Tabmume 7.2.

2 Tlpu ompeleneHHH PacyeTHBIX CONPOTUBICHHI TPYHTOB Ha OOKOBOW MOBEPXHOCTH cBaii f; miactel rpyHTOB
ClIelyeT pacwICHSTh Ha OJJHOPOAHBIE CIION TOJIIMHOI He Goiee 2 M.

3 3HaueHHs PacyCTHOrO COMPOTHBIICHHUS IUIOTHBIX MECKOB Ha OOKOBOW MOBEPXHOCTH cBail f; cieayer yBennuuBarh
Ha 30 % 10 CpaBHEHUIO CO 3HAYECHHUSMH, IPUBEICHHBIMHU B TaOIHIIE.

4 PacueTHBIE CONPOTHUBICHHS CYyIece W CYIIMHKOB ¢ Kod¢p¢ummeHToM mnopuctoctn € < 0,5 um TIOHH c
ko3¢ duipeHToM mopucroct € < 0,6 ciaemyer yBemmumBaTh Ha 15 % IO CpaBHEHHWIO CO 3HAUCHUSIMU, NPHUBEICHHBIMU B
Tabnue 7.3, mpu JTI00BIX 3HAUYCHHUAX MTOKA3aTelNs TEKy4eCTH.

Tabnuma 7.4

KoaddummenTst ycnopuit paboTsr
Croco0bI Torpy»eHus 3a0MBHBIX U BJIaBINBAEMbIX CBail U cBaii-000JI04€K, TPYHTA IPH Pactere Heeymen
MOTPYy>KaeMBIX 0e3 BEIEMKU TPYHTa, H BUIBI TPYHTOB CTI0CO0ROCTH CBai =
101 HUXKHUM Ha OOKOBOM
KOHIIOM YR TTOBEPXHOCTH Yt
1 TlorpyeHHe CIUIOIIHBIX M MOJBIX C 3aKPBITBIM HIDKHUM KOHIIOM CBaif 1,0 1,0
MEXaHWYeCKUMHU  (TIOJIBECHBIMH), MNAapOBO3MYLUIHBIMH ¥  JU3CIbHBIMA
MOJIOTaMH
2 TlorpyxeHue 3a0MBKOH 1 BAABIMBAaHUEM B ITPEABAPUTEILHO POOYPEHHBIE
JMJepHbIe CKBRXUHBI C 3ariayOJieHHeM KOHIIOB CBail He MeHee | M HmKe
320051 CKBRXKUHBI IIPU €€ AnaMeTpe:
a) paBHOM CTOPOHE KBaJPaTHOW CBAH 1,0 0,5
6) na 0,05 M MeHee CTOPOHBI KBaJ[paTHOW CBau 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBaJIpaTHOW WIIM JHaMETpa CBaW KPYTIOTO 1,0 1,0
cedeHus (A1 ONop JIMHUN 3IIEKTPOTIepe1aun)
3 IlorpyxeHHne C MOAMBIBOM B II€CYAaHBIE TPYHTHI IPH YCIOBHUHU JOOWBKH 1,0 0,9
CBail Ha MOCJIEHEM dTale MOTPYXKEeHUs 0e3 MPUMEHEeHHS TOAMbIBA Ha 1 M 1
Gonee
4 BubGpornorpyxeHue cBaii-000104eK, BUOPONOrpyXxeHHe 1 BUOpo-
B/IaBJIMBaHKE CBall B IPYHTHI:
a) TIECKU CpeHEH IUIOTHOCTH:
KpYIIHBIE U CPEeJHEN KPYIHOCTH 1,2 1,0
MEJIKHE 1,1 1,0
NbLJIEBAThIE 1,0 1,0
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Oxonuanue mabauyot 7.4

Koaddumments ycnopuit paboTsl
Croco05I NOrpyXEeHUs 3a0MBHBIX U BIAaBJIMBACMbIX CBall 1 CBaﬁ-O60J’[O‘IeK, TPYHTA IpH pactere HeSyH.[eI/I
HOTpY’KaeMbIX 03 BEIEMKH I'PYHTa, ¥ BUIBI TPYHTOB CTI0COOHOCTH CBai >
MO HIKHUM Ha GOKOBOI
KOHIIOM Y g TIOBCPXHOCTH Y1
0) TIIMHACTHIE ¢ TIOKa3aTeneM Tekydectu I, = 0,5:
cyrecu 0,9 0,9
CYTJINHKA 0,8 0,9
TJIMHBI 0,7 0,9
B) INIMHUCTBIE C TTOKa3aTeneM TekyuecTtu [, <0 1,0 1,0
5 IlorpyxeHue MOJOTaMH TIIOJIBIX JKEJIE300€TOHHBIX CBal C OTKPBHITHIM
HIDKHUM KOHIIOM:
a) pu AuaMeTpe noyioctu ceau Mexnee 0,4 M 1,0 1,0
6) To xe, ot 0,4 10 0,8 M 0,7 1,0
6 Ilorpyxenue mar00bIM CIIOCOOOM TOJBIX CBaif KpPYyIJIOTO CEYEHUsS C
3aKpBITHIM HIDKHMM KOHIIOM Ha TiyomHy 10 M u Gojee ¢ mociemyromuM
YCTPOMCTBOM B HIDKHEM KOHIIE CBal KaMy(JIETHOTO YIIMPEHHS B MECYAHBIX
TPYyHTax CpeJHEeH IUIOTHOCTH W B TJIMHHCTBIX TPYHTax C IIOKa3aTesieM
tekydectd /; < 0,5 npu [uaMeTpe YILUPEHMsI, PABHOM:
a) 1,0 M HE3aBUCHMO OT YKa3aHHBIX BUAOB TPYHTA 0,9 1,0
6) 1,5 M B meckax u cymecsx 0,8 1,0
B) 1,5 M B cyrIMHKaX U IIIMHAX 0,7
7 IlorpysxeHue BOABIMBAHUEM CBaii:
a) B MIECKH KPYIIHBIE, CPEIHEH KPYITHOCTU U MEJIKHE 1,1 1,0
0) B Iecku IbLJIEBaThIC 1,1 0,8
B) B INIMHHUCTBIE TPYHTHI C MOKa3aTeneM Tekydyect I, < 0,5 1,1 1,0
r) TO XK€, I; > 0,5 1,0 1,0

Mpumeuvanune — KodppuuueHTs! Y.z 1 Y. 0 103. 4 IS TIMHUCTBIX TPYHTOB C ITOKA3aTeNeM TEKy4eCTH
0,5 > I; > 0 onpeenstoT UHTEPIOJISALNEH.

Tabnuma 7.5

I'pyHTBI Koaddrmuenr k;

Ilecku u cymnecu 0,5
CyriauHKH 0,6
['munbL:

npu I, =18 0,7

npu [, =25 0,9

IIpumevanue — J[ng IMH ¢ YnuciIoM uacTHyHocTH 18 < [, < 25 3HaveHus1 kodddunmeHTa k; onpenessor

HUHTEPIOJISUEH.

Bucauue naousnwie, 6yposvie u ceau-060104Ku, nozpyxcaemole
C 8bIEMKOIL 2DYHMA U 3AN0SIHAEMble DemoHoM (ceau mpenus)

7.2.6 Hecymyto crnocobHocts Fy, kH, HaObuBHOW U OypoBoil cBail ¢ ymmpeHuem u 0e3
VIIMPEHUs, a TakXe CBau-000JIOUKH, MOTPYKaeMOM C BBIEMKOW TIpyHTa U 3aloiHsIeMOMN
6eToHOM, pabOoTaIOUINX HA CKUMAIOIIYIO Harpy3Ky, cJelyeT ONpeaeisiaTh o ¢popmyiie

Fa=yAycrRA + 'ququ,-h,-), (7.11)
rzie Y. — KO3 HUIMEHT yCIoBHi paboThl CBau; B cydae ONUPAHUS €€ Ha TITMHUCTBIE TPYHTHI
CO CTeMNeHbo BIaxHOCTH S, < 0,85 1 Ha neccoBble TpyHTH — Y. = 0,8, B OCTAIBHBIX
ciydaiax — Y. = 1;
Yer — KOOPPUIMEHT yCIOBUI pabOThI TPyHTA MO HUKHUM KOHIIOM CBau; Y. = 1 BO Bcex
ClTy4asix, 32 HICKJIIOUEHHEM CBail ¢ KaMy(JIETHBIMU YIIUPEHUSAMH U OypO-MHBEKIIMOH-
HBIX CBail 0 6.5 e, AJ1s1 KOTOPBIX 3TOT KOAPPHUIMEHT CeayeT MPUHUMATh PaBHBIM 1,3,
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U CBall ¢ ylIMpeHueM, 0ETOHUPYEMBIM ITO/IBOIHBIM CIIOCOOOM, [T KOTOPBIX Yoz = 0,9,
a TaKoKe OIOP BO3/YIIHBIX JIMHUHN IEKTPOIIEPEIaur, Ui KOTOPBIX KOI(PPHUIIUCHT PH-
HUMAIOT B COOTBETCTBUU C pazzaeioM 14;
R — pacueTHO€ CONPOTUBIICHHUE TPYHTA 10/1 HUYKHUM KOHIIOM cBawu, klla, mpuHuma emoe
no 7.2.7; a njs HaOMBHOM CBau, U3TrOTABIMBAEMOM 10 TEXHOJOTUH, YKa3aHHOH B
6.4 a, 6 — no Tabnure 7.2;
A — TIOIIA b ONMPAHHUS CBaM, M”, IPUHIMAEMasi PABHOIL:
JUIsl HAOMBHBIX U OYpPOBBIX CBaii 0€3 YIIMPEHUS] — IUIOLIA U [TOTIEPEYHOrO CEUCHHUSI CBau;
JUIs HAOMBHBIX U OYpPOBBIX CBail ¢ yIIMPEHNEM — ILJIOLIAAH MTONEPEYHOr0 CEUCHUS
YIIUPEHUSI B MECTE HAHOOJIBIIIETO €T0 THAMETPA;
JUISI CBaii-000JI04€eK, 3aMOIHIEMbIX OETOHOM, — ILIOMIAAH TONEPEYHOr0 CEUCHUS
000J109KH OpyTTO;
U — MEPUMETP MONEPEUYHOTO CEYEHUS CTBOJIA CBaH, M;
Yor — K03 HULUEHT yCcTI0BUIl pabOThI IPYHTa HA OOKOBOM IIOBEPXHOCTHU CBAU, 3aBUCSIINI OT
crioco0a 00pa3oBaHus CKBaXXUHBI U yCIOBUN OETOHUPOBAHUS U IPUHUMAEMBIi 110 Tab-
e 7.6;
i — pacueTHoe COIPOTHUBIICHHUE i-T'0 CJIOsi TPYyHTa Ha OOKOBOI MOBEPXHOCTH CTBOJIA cBau, Kl]a,
IpUHUMaeMoe 110 Tabnuie 7.3;
h; — 10 ke, uto u B popmye (7.8).
IIpumeuanus
1 COHpOTI/IBJ'IeHI/Ie IIECKOB Ha OOKOBOI1 TMOBECPXHOCTHU CBAX C YHIMPCHUCM CJICAYCT YUUTBIBATH Ha YHACTKC OT YPOBHA
TUTAaHAPOBKU 10 YPOBHA NMEPECECUYCHUA CTBOJIA CBaU C NMTOBEPXHOCTHIO 3006pa>1<aeMoro KOHYCa, UMCIOIICTO B Ka4YCCTBE
00pa3yroIleii JIMHUIO, KACAIOIITYIOCS MTOBEPXHOCTH YIHPEHUS O] YIJIOM @2 K OCH CBau, TI¢ ¢ — OCPEIHCHHOE (T10
CJ'IOHM) Ppacu€THOEC 3HAYCHUE YyTIJjla BHYTPEHHETO TPEHUA T'PYHTA, 3AJICTAIOIICTO B MPEACIaX YKa3aHHOIo KOHYCa.
ConpoTHBIICHHE TTIMHNACTBIX TPYHTOB JIOIYCKAETCsl YIUTHIBATh MO BCEl UTMHE CTBOJIA.

2 IlepumeTp HONEPEYHOTO CEUCHMs CTBOJIA U JJI OYpOMHBEKLIMOHHBIX CBail ClieAyeT MPUHUMATh PABHBIM
MepUMETPY CKBAXXHMHBI, TPOOypHUBaeMOil TP UX U3TOTOBJIICHUH.

[Tnomane onupanust OypOMHBEKIIMOHHOM CBaM 1O 6.5 e cienyeT MPUHUMAThH IO TUIOHIAAN
MONIEPEYHOT0 CEUeHMsI YIIUPEHHUs, a MEPUMETp MONEePEYHOro CEUeHHs! CTBOJIAa — HCXOAS U3
CpEJIHEr0 3HAYECHUsS AUAMETPOB dj; CBau, KOTOPBIE CIENYET ONPENEIATh 10 00beMy OETOHHOM
CMeCH, U3pacX0/I0BAaHHOM Ha 3alOJIHEHHUE j-TO Pa3psAIHO-UMITYJILCHOTO YIIUPEHUS B i-M CIIO€
TpyHTa. BaﬂaHHBIG B IIPOCKTC YIINPCHHUA CBAU YTOUHAIOT IIPHU U3TOTOBJICHUHN ONBITHBIX CBail B
KOHKPETHBIX TPYHTOBBIX YCIOBHSX.

Taonumoa 7.6

Koa¢dument ycnosuii paboTsl cBau ¥,

CBau 1 crocoOBblI UX yCTpoiicTBa B B
B IIECKaX | B CyTecsx

CYIJIMHKAaX | TJIMHaXx

1 Habuuble mo 6.4 a mpu mnorpyxeHHM WHBEHTapHOH TpyOnl c| 0,8 0,8 0,8 0,7
TepsieMbIM HAaKOHEYHUKOM WJIM OETOHHOM MPOOKOM
2 HabuBHbIe BHOPOIITAMITOBAHHBIE 0,9 0,9 0,9 0,9
3 BypoBeble, B TOM YHCIIE C YITUPEHHEM, OETOHUPYEMEBIE:

a) TIpU OTCYTCTBHHM BOJBI B CKBWXHHE (CyXxuM cmocobom) u mpu| 0,7 0,7 0,7 0,6

HCTIONIB30BaHUH 00CATHBIX MHBEHTAPHBIX TPYO, a TAK)KE TPH BHIIOTHEHUH
HX METO/IOM HeTpephIBHO Nepemernarorerocst mueka (HITIT)

0) 101 BOJIOH WJTH TIOJ] TTMHUCTBIM PacTBOPOM 0,6 0,6 0,6 0,6
B) KECTKUMH OCTOHHBIMH CMECSMH, yKiaabiBaeMbimu c| 0,8 0,8 0,8 0,7
TIOMOIIBIO TITYOWHHOM BUOpAINHK (CyXHM CIIoco00M)
4 Bapetsi 110 6.5 6 0,5 0,5 0,5 0,5
5 CBan-0005104KH, TIOTpY’KaeMble BAOPUPOBAHUEM C BEIEMKOH 1,0 0,9 0,7 0,6
rpyHTa
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Oxonuanue mabauywt 7.6

Koa¢dument ycnosuii paboTsl cBau ¥, s
CBau U criocoOBbI UX yCTpoiicTBa B B
B IIECKax | B CyHeECsX
CYTJIMHKAX | TIMHAX

6 CBan-cToI05I 0,7 0,7 0,7 0,6
7 BypOWHBEKIIMOHHBIE, U3TOTOBJISIEMBIC TOJ 3amuToi obOcamubix| 0,9 0,8 0,8 0,8
TpyO Wi OCHTOHHTOBOI'O PACTBOpPA C ONPECCOBKOM JaBIICHHEM
200—400 xITa (2 — 4 atm), a TaxoKe NP BHIOTHCHAN X C HHBEKIHCH
OETOHHO CMecH Yepe3 KOJIOHHY IPOXOIHBIX ITOJIBIX ITHEKOB

8 DBypouHBEKIIMOHHBIE CBaW, YyCTpaWBaeMble C HCIONb30oBaHueM| 1,3 1,3 1,1 1,1
paspsaHo-uMITysibcHOM TexHonoruu (PUT) mo 6.5 e

7.2.7 PacuetHoe comporuBinenue R, klla, rpyHTa 1moj HM>KHMM KOHIIOM CBau CJEIyeT
MIPUHUMATB:

a) A5 KPyMHOOOJOMOYHBIX TPYHTOB C TMECYAHBIM 3alOJHUTENIEM U MECKOB B OCHOBAHHH
HaOWBHO 1 OypOBOH CBail ¢ ymMpeHHeM U 0e3 YIIUPEeHHUs, CBau-000JI0YKH, OTPYKAEMOH ¢
MOJIHBIM yJAJ€HUEeM TpYyHTOBoro sapa, — 1o dopmyne (7.12), a cBau-o00I0YKH,
MOTPYKAEMOM C COXpaHEHUEM TPYHTOBOTO siIpa U3 YKa3aHHBIX 'PYHTOB Ha BbicoTy 0,5 M, —
o popmyse (7.13):

R =0,7504(a1y"1d + 0203714); (7.12)
R= (14((11’}’,10’ + (12(13’)/1}1), (713)

TJIe 0, O, 03, 0y — Oe3pa3mepHbIe K03(DPHUIIMEHTHI, TPHHUMAEMBbIE 110 TadJuMIe 7.7 B 3aBUCH-
MOCTH OT PaCueTHOT0 3HAUEHHUS yIila BHYTPEHHETO TPEHUsI TPYHTA OCHOBA-
HUSI, IPUHIMAEMOT'0 C BBEZICHHEM TIOHMDKAroIero koddguimenta, paptoro 0,9;
Y'I — pacueTHOe 3Ha4YeHHe yIeTbHOTO Beca IPyHTa, kH/M, B ocHOBaHuM cBau
(TIp¥ BOZIOHACKIIIICHHBIX TPYHTAX C YUETOM B3BEIIMBAIOIIETO JICHCTBHS BOJIBI);
Y1 — ocpeHeHHoe (0 CI0AM) pacyeTHOE 3HaYeHHE YIeTIbHOTO Beca TPYHTOB,
kH/M, PaCIIONIOKEHHBIX BBIIIEC HYYKHETO KOHITA CBaM (ITPY BOIOHACKHIIIICHHBIX
TPYHTax ¢ y4eTOM B3BEIIMBAIOIIETO JEHCTBUS BOJIBI);

d — nuameTp, M, HaOMBHOU 1 OypOBOH CBail, TuaMeTp ylupeHus (1Jid CBau ¢
YITUPEHUEM ), CBAaH-000JI0YKY WIIH TUAMETP CKBaXKUHBI IS CBaU-CTOJ0A,
OMOHOJIMYCHHOT'O B TPYHTE IIEMEHTHO-TIECYAHBIM PACTBOPOM;

h — ryOuHa 3a5105KeHUs, M, HIDKHETO KOHIIA CBaW WJIH €€ YIIUPEHHUSI, OTCUU-
ThIBaeMasi OT IPUPOTHOTO pesibeda UiIu YPOBHS IIAHUPOBKH (TIPH TIIaHH-
POBKE CPE3KOH ), JIsl OTIOP MOCTOB — OT JIHA BOJIOEMA ITOCTIe €r0 O0IIIero pas-
MBIBA ITPY PACYECTHOM ITaBOJIKE;

0) JUIS TIMHUCTBIX TPYHTOB B OCHOBaHUM — 110 Tabmwuie 7.8.

IIpumeuvanus

1 Vka3zanus 7.2.7 oTHOCATCS K CIIydasiM, KOTAa o0ecriedynBaeTcs 3ariayOJeHue CBail B TPYHT, IPUHATHIN 3a
OCHOBAHHUE UX HIKHUX KOHIIOB, HE MEHEE UYeM Ha JUaMeTp CBaM (MU YIIMPEHUS AJs CBaU C YIIUPEHUEM), HO HE
MeHee 4eM Ha 2 M.

2 3nauenus R, paccuntaHsabsie mo dopmynam (7.12) u (7.13), HE cieayeT NPUHUMATEH BBIIIE 3HAUYCHHMH,
MIPYUBEICHHBIX B TabuIe 7.2 U1 3a0MBHBIX CBal TOW K€ JJTMHBI M B TEX )K€ TPYHTOBBIX YCIOBHSIX.

Tadbnaunma 7.7

PacyeTHble 3HaYECHUS yIila BHYTPEHHETO TPEHUsI TPYHTa @, Tpajl.
Kospummentet 23 25 27 29 31 33 35 37 39
oy 9,5 12,6 17,3 24,4 34,6 48.6 71,3 108,0 163,0
oy 18,6 24,8 32,8 45,5 64,0 87,6 127,0 185,0 | 260,0
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Oxonuanue mabauyvt 7.7

PacueTHble 3HaUCHUsl yIila BHYTPCHHErO TPEHHs [PYHTa @, TPa.
Koopumerst 23 25 27 % ] sl B[ s | 39
ag nipu h/d, paBHoMm:
4,0 0,78 0,79 0,80 0,82 0,84 0,85 0,85 0,85 0,87
50 0,75 0,76 0,77 0,79 0,81 0,82 0,83 0,84 0,85
7,5 0,68 0,70 0,71 0,74 0,76 0,78 0,80 0,82 0,84
10,0 0,62 0,65 0,67 0,70 0,73 0,75 0,77 0,79 0,81
12,5 0,58 0,61 0,63 0,67 0,70 0,73 0,75 0,78 0,80
15,0 0.55 0,58 0,61 0,65 0,68 0,71 0,73 0,76 0,79
17,5 0,51 0,55 0,58 0,62 0,66 0,69 0,72 0,75 0,78
20,0 0,49 0,53 0,57 0,61 0,65 0,68 0,72 0,75 0,78
22,5 0,46 0,51 0,55 0,60 0,64 0,67 0,71 0,74 0,77
25,0 u 6oxee 0,44 0,49 0,54 0,59 0,63 0,67 0,70 0,74 0,77
oy ipu d, paBHOM, M:
0,8 1 menee 0,34 0,31 0,29 0,27 0,26 0,25 0,24 0,23 0,22
4,0 0,25 0,24 0,23 0,22 0,21 0,20 0,19 0,18 0,17
[IpumMeyanus
1 PacueTHble 3HaYEHHs yIila BHYTPEHHETO TPEHUS (@ CIIEAYET IPHUHUMATE @ = @)
2 Jlns mpoMeKyTo4HbIX 3HaueHuid @), h/d u d 3HaueHHms KOIPUUMEHTOB @3, Op, O3 H 0O ONPEICIAIOT
UHTEPHOJIALHEH.

Tadbnauma 7.8

I'mybuna Pacuernoe conpotuBnenue R, kIla, moj HIDKHIM KOHIIOM HaOMBHBIX M OypOBBIX CBail U cBali-0007I0YeEK,
3aJI0KEHUS MOTPY’KAEMBIX C BBIEMKOW TPYHTA U 3aIOJIHSIEMBIX O€TOHOM, TIPH TTIMHUCTHIX TPYHTAX, 32 HCKIIOUEHHEM
HIDKHETO KOHIIa MpOCaJOYHBIX, C OKa3aTeneM TeKydecTH |, paBHbIM

cean h, M 0,0 0,1 0,2 0,3 04 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 — —

[Ipumeyanus

1 B tabnuue 7.8 riyOuHy NOTrpy>KeHUs] HY)KHETO KOHIIA CBaM U CPEIHION0 IIyOUHY PacIoNoKeHUs
CJI0sl TPYHTa MpPH IJIAHUPOBKE TEPPUTOPUHM CPE3KOH, IMOJACHINKONW, HAMBIBOM JO 3 M CIEAyeT NPUHUMATh OT YpPOBHS
MIPUPOJHOTO penbeda, a IPH Cpe3Ke, MOJICHINKE, HAMBIBE OT 3 M — OT YCJIOBHOI OTMETKH, PaCIIONI0KEHHON COOTBETCTBEHHO
Ha 3 M BBIIIE YPOBHS CPE3KH WK HA 3 M HIDKE YPOBHS TTOCHITKH.

['myOuHy morpy>KeHHsl HIDKHETO KOHIIA CBaW M CPEIHIOI0 TITyOWHY PAacIIONIOKEHHs CIIOSI TPYHTA B
BOJIOEME CIIeTyeT IPUHUMATh OT YPOBHS JHA MOCIJE OOIIEro pa3MbIBa PacCUeTHBIM MABOJKOM, Ha 0OJIOTaX — OT YPOBHS JHA
00J0TAa.

2 JIns TpPOMEXYTOYHBIX TNIYOWH IMOTPY)KEHHS CBail M NMPOMEXKYTOUHBIX 3HAYCHHH IMOKa3aTess
TeKy4ecTH || MIMHUCTBIX TPYHTOB 3HaueHUs R B TaOJIHIE ONPEACIAIOT HHTEPIIOISIIUCH.

3 Ilpu pacuerax moOKa3aTelb TEKy4yeCTH TPYHTOB cjledyeT MpPUHHUMAaThb HPUMEHUTEIBHO K
IPOTHO3UPYEMOMY X COCTOSHHIO B IIEPHOJ AKCIUTyaTallK IPOSKTUPYEMBIX 3JaHUI U COOPYKEHHM.

7.2.8 Pacuetnoe comporusienue R, klla, rpyHTa 1Moa HIKHUM KOHIIOM CBam-OOOJIOYKH,
MOTPYaeMON C YaCTUYHOM BBIEMKOW I'DYHTA, HO C COXpPAaHEHHEM I'DYHTOBOTO siipa BBICOTOMN
HE MEHee TpeX AMaMETPOB 000JOUYKU Ha MOCJIEIHEM ATalle ee MOrpyKeHus (TP YCIOBUH, UYTO
TPYHTOBOE PO 00pa30BaHO U3 IPYHTA, UMEIOLIETO T€ K€ XapaKTEPUCTUKHU, YTO U TPYHT HOJ
HIDKHUM KOHIIOM CBaW-00O0JIOYKHM), CIEAyeT MPUHUMATh Mo Tadmuie 7.2 ¢ KodhHUIHEeHTOM
ycinoBUi  pabOTBl TpPYyHTA, YUYUTHIBAIOIIMM CIOCOO TOTPYXKEHHS CBaii-000JI0YEeK B
COOTBETCTBUU C O3ULIMEH 4 TaOMHIlBI 7.4, IPU ATOM paCYETHOE CONMPOTHBIICHUE B YKa3aHHOM
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CJIydae OTHOCHUTCS K TUIOIIAIH MTOTIEPEYHOTO CEUEHUS CBau-000JI0YKH HETTO.
7.2.9 Hecymyto cnocobHocTh Fgy, kH, HaOuBHOI m OypoBOi cBaii m cBan-000JIOYKH,
paboTaroyux Ha BBIICPTUBAIOIINE HATPY3KH, CISAYET ONPENeNiTh o GopmyIie

Fau = yeuZycfihi, (7.14)

riae Yc — TO %e, uTo u B popmyie (7.10);
U, Y, fi, hj — 10 %€, uTo u B popmyue (7.11).

Bunmoenie ceau

7.2.10 Hecymyto crioco6HocTh Fy, KH, BuHTOBOM cBan auamerpom jonactu d < 1,2 M u
amHor | < 10 M, pabortaromeld Ha CKUMAIOIIYIO MIIH BBIJCPTUBAIOIIYIO HArPYy3KY, CIEAyeT
onpenenartsd mo ¢popmysie (7.15), a mpu auamerpe sonactu d > 1,2 M u amune cBam | > 10 —
TOJIBKO 10 TAHHBIM MCITBITAHWH BUHTOBOW CBAaW CTaTHYECKOM HArpy3KOu:

Fa = vc[Fao + Fal, (7.15)

e Yo — KO3 PHUIUEHT yCcI0BHI pabOThI CBaM, 3aBUCAIIMN OT BUJA HATPY3KH, JCHCTBYIOMICH
Ha CBAal0, M TPYHTOBBIX YCIIOBHH U OIpeessieMblid o Tabnume 7.9;
Fdo — Hecymas crmocoOHOCTbh Jonactu, KH;
F4f — Hecymast crocobHocTh cTBOJA, KH.
Hecymas ciocoOHOCTB JIONACTH BUHTOBOM CBau OIpeelisieTcs mno Gpopmyie

Fao = (a1€1 + azy1hy) 4, (7.16)

rje ai, 8 — Oe3pa3MepHbie K03 GUIIMEHTHI, TPUHUMaeMbIe 1o Tabnuie /.10 B 3aBucuMocTr
OT pacueTHOIr0 3HAYCHHUS yIila BHYTPEHHErO TPEHUS IPpyHTa B pabouel 30He ¢ (1107
paboueii 30HOM MOHMMAETCs MPUJIETaIOIIUI K JIONACTH CJIOW IPyHTA TOJIIMHOM,
paBHoii d);
C1 — pacueTHOe 3HaueHHe yJIeIbHOTO CLEIUIEHUs IpyHTa B paboueit 30He, klla;

Y1 — OCPEIHEHHOE pacueTHOE 3HaU€HUE YJEIbHOI0 Beca IPYHTOB, 3aJIETAlOIIMX BbIILIE
JIONacTH cBau (TIPU BOJOHACKILIEHHBIX TPYHTAX C YYETOM B3BEIINBAIOILETO JICHCTBUS
BO/IBI), KH/M3;

hi1 — ryOuHa 3aneranus JOMAaCTH CBau OT IMPHPOAHOTO peiibeda, a NPy IIAHUPOBKE

TEPPUTOPUH CPE3KOM — OT YPOBHS IIJIAHUPOBKH, M;
A — IIpOEKIHS TUIOMIA/H JTOMACTH, M2, CIUTAsI IO HAPYKHOMY JHAMETpy, TIPH paGoTe
BHUHTOBOM CBaul Ha CKUMAIOIIYIO HArpy3Ky, ¥ IPOeKIMs paboyell MIoma M JomnacTy,
T.€. 32 BBIYETOM ILJIOUIAJ CEUEHUs CTBOJIA, IpU paboTe BUHTOBOM CBau Ha
BBIJICPTUBAOIIYIO HAIPY3KY.
Hecymas cnocoGHOCTh CTBOJIa BUHTOBOW CBau ompeaessercs no popmysie
Fg = Ufi (h — d), (7.17)

rae U-— ImepuMeTp NOIepeUIHOr0 CEYECHHUS CTBOJIA CBau, M;
fi — paCUYCTHOC CONIPOTHUBJICHHUC I'PYHTA HA OOKOBOM IMOBCPXHOCTHU CTBOJIA BUHTOBOM CBau,
k[la, mpuaMaemoe 1o tabnuie 7.3 (OCpeJHEHHOE 3HAUCHUE JIUISI BCEX CJIOCB B
npezenax riyOuHbl OrpYXKEeHUs CBaK);
h — muHa cTBOMA CBaM, OTPYKEHHOM B TPYHT, M;
d— AUaMETp JIOMNIACTU CBaH, M.
IIpumevanus
1 Ilpu ompexneneHWM HECYIIEH CIIOCOOHOCTH BHMHTOBBIX CBail NpHW JIEHCTBUM BIABIMBAIOLINX HATPYy30K
XapaKTepUCTUKU IPyHTOB B Tabnuie 7.10 oTHOCATCS K IpyHTaM, 3aJieraroliM I10/] JIONACThI0, a IpH padoTe Ha
BBIJIEPTHBAIOIUE HATPY3KU — HAJl JIONACTBIO CBAM.

2 TaybuHa 3aJI0)KEHUs JIONACTH OT YPOBHS IUIAHMPOBKU JO/DKHA OBITh He MeHee 50 MpH IIIMHHCTBIX
rpyHTax v He MeHee 60 — mpu neckax (rae d — auaMeTp JIOMacTH).
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Tabnuma 7.9

Koaddumment ycnoBuii paboTel BUHTOBBIX CBald Y, IpH
I'pynr Harpyskax
CXKHUMAIIUX BbIJICPTUBAIOIINX 3HAKOIICPEMECHHBIX
1 T'nuHBI U CYTIMHKY:
a) TBEpJIbIe, TOTyTBEP/IbIC U TYTOIIACTUIHBIC 0,8 0,7 0,7
0) MATKOTUIACTUYHBIC 0,8 0,7 0,6
B) TEKyUYCIUIACTHYHEIC 0,7 0,6 0,4
2 Ilecku u cynecu:
a) MeCKU MaJOBIaXHbIE U CYNIECH TBEPbIe 0,8 0,7 0,5
0) mecku BIaXKHbIE U CYNECH MIaCTUYHbIE 0,7 0,6 0,4
B) MECKU BOJIOHACHIIIEHHBIE U CYNECH TeKy4Yue 0,6 0,5 0,3
Tabnauma 7.10
PacuerHoe 3HaueHue yria KoaddurmenTs PacueTHoe 3HaueHHE yria Koaddummentst
BHYTPCHHEI'O TPEHUA I'PYHTA B BHYTPCHHETO TPEHUSA I'PYHTaA B
paboueii 30He ¢, Tpaj. % 2 paboueii 30He @y, Tpaj. % =
13 7,8 2,8 24 18,0 9,2
15 8,4 33 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 64,9 444

Yuem ompuyamenvnozo (necamuenozo) mpenus zpynma na 60K080il nOGEPXHOCMU CEAll

7.2.11 OcHOBaHME, B KOTOPOM PACIOJIOKEHBI CBaW, MOKET MCIBITHIBATH Je(opMaIiu
U3-32 KOHCOJIMAALMY, HaOyXaHUs, NPUTPY3KH CMEXHBIX obnactedt u T. 1. OTpuuaTeslbHOe
(HeraTMBHOE)  TpEHHE, BO3HHUKalOIlee Ha OOKOBOM IOBEPXHOCTHM CBall MIpH OCAAKe
OKOJIOCBAfHOTO TPYHTA U HANpaBJIEHHOE BEPTUKAIbHO BHU3, CII€yeT YUUTHIBATh B CIyYasX:

MJIAHUPOBKHU TEPPUTOPHH TOJICHINTKOM ToMIHHOM 6oee 1,0 Mm;

3arpysKH MOJIa CKJIa0B MONe3HOH Harpy3Koii Gomee 20 kH/M?;

3arpy3ku Iojia OKOJIO (pyHJaMEHTOB IOJIE3HOM Harpy3koid oT oOopyaoBaHus Oosee
100 KH/Mz;

yBenu4eHUsT dPPEKTUBHBIX HAMPSDKEHWH B TPYHTE 32 CUET CHSTHS B3BEIIMBAIOIIETO
JIeCcTBUS BOJIBI IPY TIOHM>KEHUH YPOBHS ITO/I3€MHBIX BO/I;

HE3aBEPIICHHOW KOHCOIHUIAIIMHA TPYHTOB COBPEMEHHBIX M TEXHOTEHHBIX OTIIOKECHHIA;

YIJIOTHEHMSI HECBSI3HBIX TPYHTOB IPU AUHAMHUYECKUX BO3JACHCTBUSAX;

MPOCAIKU TPYHTOB IIPY 3aMaunBaHNH;

IIPU CTPOUTENILCTBE HOBOTO 3/IaHMsI BOJIM3U CYIIECTBYIOIIUX.

11 puMedyaHune — Vuer OTpHULATCIbHBIX CUJI TPCHHSA, BOSHUKAIOMIUX B MPOCAAOYHBIX I'PYHTAX,
CJICAYCT MMPONU3BOJAUTH B COOTBETCTBUM C Tpe6OBaHI/I${MI/I pasacia 9.

7.2.12 OtpuuarenbHOEe TPEHHE YYUTHIBAIOT O TJIyOMHBI, HA KOTOpPOM 3HAUEHHE OCAJIKU
OKOJIOCBAHOTO TpyHTa IIOCJI€ BO3BEIEHHMS M 3arpy3kd CBaiHOro (yHIAMEHTa TMPEBBILIAIOT
TMIOJIOBUHY TPEAENBHOIO 3HA4YeHHs OcaJku (yHIaMeHTa. PacueTHble COMpPOTHBIEHUS TPyHTA f;
NPUHUMAIOT 110 TabsHIie 7.3 co 3HAKOM «MHMHYC», a IIsl Topda, 1ia, carponens — mMuHyc S klla.

Ecnu B mpenenax JUIMHBI MOTPYKEHHOW YacTU CBaM 3aJieral0T HAIUIAaCTOBaHUS Topda
TomuuHoW Oonee 30 cM M BO3MOXHA IUIAHMPOBKA TEPPUTOPUM MOJCHINKOW MM HHAs ee
3arpy3ka, OSKBUBaJEHTHas TMOJCHIIIKE, TO pPACYETHOE CONPOTUBJICHHE TpyHTa f;,
PAcIIOIOKEHHOTO BBINIE MOJONIBBI HAWHU3LIETO (B Ipelenax JIUHBI MMOTPY>KEHHOW 4acTu
cBau) cios Topda, cieayeT NPUHUMATh:
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a) MpU MOJACHIIKAX BBICOTOW MeHee 2 M JJisi TPYHTOBOM MOJICHINKHU U ClIOeB Topha —
paBHBIM HYJIO, JUII MHUHEpAIbHBIX HEHACBIIHBIX TPYHTOB IPUPOJHOIO CIIOXKEHHS —
MOJIO’KUTEIBHBIM 3HAYSHUSIM 110 Tadnuie 7.3;

0) IIpHM MOJCHINIKAX BBICOTON OT 2 A0 5 M JUIsl TPYHTOB, BKJIFOYasl MOACHIIKY, paBHbIM 0,4
3HAYCHHM, YKa3aHHBIX B TaOmwmIe 7.3, HO CO 3HAKOM «MUHYC», a 1jis Topdha — muHyc 5 klla
(oTpuLIaTENbHBIE CUIIBI TPEHMS);

B) IpH TMOCHIIKAaX BBICOTOM Oojiee 5 M g TPYHTOB, BKJIIOYas MOJCHIIKY, PaBHBIM
3HAUCHHUSIM, YKa3aHHBIM B TabmHIIe 7.3, HO CO 3HAKOM «MHUHYC», a iyt Topda — muHyc S kl1a.

B npenenax HUKHEW 4acTH CBai, I/1€ 0CaJKa OKOJIOCBATHOrO TPYyHTA MOCIIE BO3BEICHUS
U 3arpy3ku cBaiiHOro (yHIaMEHTa MeEHee IOJIOBHHBI IPENENIbHOTO 3HAYCHHS OCAIKU
cBaliHOro (yHIaMeHTa, pacueTHbIE COINPOTUBIEHUS TpyHTa f; CleayeT NpPUHUMATh
MOJIOKUTEITBHBIMU TI0 Tabnutie 7.3, a aist Topda, uia, carnporens — paBHbeIME 5 kl]1a.

7.2.13 B cnywyae Korja KOHCOJIMJALUUS TPYHTA OT IMOJACBHIIKK WM MPUTPY3KH
TEPPUTOPUM K MOMEHTY Hadajla BO3BEICHHUS HAA3€MHOM YacTH 3JIaHUM WIM COOPYKEHUH
(BKJIIOYAsi CBaWHBIM POCTBEPK) 3aBEPIIMIACH WU BO3MOXHOE 3HAUEHHUE OCAIKU TPYHTA,
OKpPY’KaloIlero cBau, IOCJIE€ YKa3aHHOI'O MOMEHTa B PE3yJbTaTe OCTATOYHOM KOHCOJIMJALUU
He OyAeT MpeBbIIaTh MOJOBHHBI MPEJCIBHOTO 3HAYCHHS] OCAAKU MJS MPOEKTUPYEMOTO
3laHUs WIH COOPYXEHHUS, CONPOTHBJIEHHE TpyHTa Ha OOKOBOM IOBEPXHOCTU CBau
JIOIyCKAeTCsl MPUHUMATh IOJOKUTEIbHBIM BHE 3aBUCUMOCTH OT HAJIMYUS WM OTCYTCTBUSA
npocioek Topda. s mpocnoek Topda 3HaUeHUE f;, ClIeAyeT MpUHUMATh paBHBIM 5 klla.

Ecnu wu3BecTHBl 3HaueHUs KOA(G(OUIMEHTOB KOHCOMMIALMU W MOAyNs Aedopmanuu
TopoB, 3aneramlUX B Mpefesax IUHbl MOTPYKEHHOW 4YacTH CBaW, U BO3MOXKHO
ONpEe/IeTICHUE 3HAUYECHMSI OCAJKHM OCHOBAHHMS OT BO3JAEHCTBUSI MPUTPY3KU TEPPUTOPUHU IS
KaXKJO0ro CJIOSl TPYHTa, TO TNPH ONPEIENIEHUH HECylled CIIOCOOHOCTH CBaM JOMYCKaeTcs
YUUTHIBaTh CHJIbI CONPOTUBIEHUS TPYHTA C OTPUIIATEIHHBIM 3HAKOM (OTPUIIATENbHBIE CHIIbI
TPEHMsI) HE OT YPOBHS MOJOIIBBI HUKHETO CJI0sl TOp(a, a HaunHasi OT BEPXHErO YPOBHS CIIOS
IPyHTa, 3HAUEHUE JONOJHUTEIBHOM OCaAKM KOTOPOrO OT TMPUTPY3KH TEPPUTOPUU
(ompeneneHHON HauWHas C MOMEHTA MEpelayd Ha CBal0 PacyeTHOM Harpys3Ku) COCTaBIISIET
IIOJIOBUHY IIPENIENBHOIO 3HAYEHUS OCAAKHU JJIS IPOEKTUPYEMOTO 3/1aHUS WIH COOPYKEHUS.

7.3 OnpenesieHue Hecyllel CIIOCOOHOCTH CBail MO pe3yJIbTaTaM I0JIeBbIX
HUCIBITAHUH

7.3.1 Hecymasi cnocoOHOCTh CBail B IOJIEBBIX YCIOBUSIX MOXET OBITh OIpe/eeHa
CIIEAYIOIIMMUA  METOAAMHU:  CTaTUYECKUMH  MCIBITAHUSAMHM  CBad,  JUHAMUYECKUMHU
WCIIBITAHUSIMA CBai, MCHIBITAHUSMU TPYHTOB STAJIOHHOM CBaei, UCHBITAHUSMU TPYHTOB
CTaTUYECKUM 30HIUPOBAHHEM.

IIpumeuanue — [na3nanuii (coopyxeHui) | ypoBHS OTBETCTBEHHOCTH HECYIIYIO CIIOCOOHOCTD
CBall pEKOMEHAYETCS OMNpeAeNsaTh IO pe3yjbTaTaM CTaTHYECKUX MCIBITAHUA TEH30METPUYECKUX CBal,
BBITNIOJIHACMBIX ITO CHeHHaHBHOﬁ ImporpaMMe€ W NIpU HAYYHOM COIIPOBOXKICHUHN CHCHI/IaJ'II/I?;I/IpOBaHHOﬁ Hay4YHO-
HCCIIEIOBATEIbCKON OPraHU3aliHU.

7.3.2 WcnblTaHus cBail CTaTU4eCKOW W JAMHAMUYECKOM Harpy3kaMM M HCIBITaHUS
TPYHTOB STAJIOHHOW CBaeil ciemyeT Mpou3BOIUTh, cobmonas Tpedoanus ['OCT 5686, a
UCIIBITaHUS TPYHTOB cTaTHYecKUM 30HaupoBanueM — ['OCT 19912.

OOBeM NONEBBIX UCIIBITAHUN PEKOMEH/TYETCs] IPUHUMATh B COOTBETCTBHH C IPUIIOKEHHEM b.

7.3.3 Hecymyo cnocobHocts Fy, kKH, cBail mo pesynbrataM HX HWCHBITAaHUN
BJIaBJIMBAIONICH, BBIJIEPTUBAIONIECH W TOPU30HTAIBHOM CTATMYECKMMH HArpy3Kamu, a Takke
0 pe3yNbTaTaM UX TUHAMUYECKUX MCIIBITAHUH CIeayeT ONpeessiTh Mo popmyie
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Fa= YcFu,n/ Yo (7.18)

/1€ Yo — K03 (UIMEHT YCIOBHI pabOTHI CBaM; B CJIy4ae BJIABIMBAIONINX HIIHA
TOPU3OHTANIBHBIX HArPY30K Yc = 1; B Cilyuyae BbIEPTrUBAIOIINX HArPY30K V¢
MPUHUMAIOT 110 7.2.5;

Fun — HOpMaTHBHOE 3HaYEHHUE MIPEACIIBHOIO CONPOTUBIICHUS cBau, KH, onpenensiemoe B
cootBeTcTBUH ¢ 7.3.4 — 7.3.7, a takxke 7.3.9 — 7.3.11;
Yg — KOO(Q(PHULUEHT HaZeKHOCTU 110 TPYHTY, IPUHUMAEMBIH 110 yKa3aHusaM /.3.4.
IIlpumedanue — Pe3ynbraThl CTATUYECKUX UCTBITAHUM CBAll HA TOPU3OHTAIbHBIE HATPY3KH MOTYT
OBITH MCIIOIB30BAHEI U1 HEMTOCPEICTBEHHOTO OIPEENICHIsI pacueTHON HArpy3KH, IOIyCKaeMoil Ha CBaro, eCcii

YCIOBHS MCOBITAHUI COOTBETCTBYIOT ACHCTBHUTEIBHBIM YCIOBHAM pabOThl CBaW B (yHOAMCHTE 30aHUS WIH
COOPYKCHUSL.

7.3.4 B ciyyae eciu 4uCiIO OJMHAKOBBIX CBail, UCTIBITAHHBIX B OJIMHAKOBBIX IPYHTOBBIX
YCIIOBHSAX, COCTABIISIET MEHEE IIECTH, HOPMATUBHOE 3HAUCHHE IMPENEIBHOTO COMPOTHUBICHHUS
ceau B ¢opmyne (7.18) cnemyeT mNpUHUMATh pPaBHBIM HAaUMEHbBIIEMY IMpeAeIbHOMY
CONPOTUBIICHUIO, IIOJYUEHHOMY U3 pE3yJbTaToB HcHbITaHuil, T.e. Fyn = Fymin, a
K03()(DULMEHT HAIe)KHOCTH IO TPYHTY Yg = 1.

B ciryuae ecnu umciio cBail, UCTIBITAHHBIX B OJJMHAKOBBIX YCIOBHSIX, COCTABJISIET IIECTh
u Oonee, Fyn U yq cieayer ompenensiTb Ha OCHOBAaHUM PE3YJIbTAaTOB CTATHCTHYECKON
00pabOTKM YaCTHBIX 3HAYCHHWU NpPEIENbHBIX CONPOTUBICHUN cBail Fy,, MmoiydyeHHBIX MO
JaHHBIM HCTBITAaHUM, pyKoBoAcTBYsCh TpeOoBanusMu ['OCT 20522 npuMeHHTENTBHO K
METOAMKE, TNPHUBEACHHOW B HEM JUIsl OIpPENEICHUS BPEMEHHOTO COINPOTHBICHHUS MpPH
3HaYEHUHN JOBepUTEeNbHON BeposTHocTH o = 0,95. Ilpm 3ToM [uIsi ompeseNneHusT 4acTHBIX
3HaYeHUU TPENEeNbHBIX CONMPOTUBICHUN CIENyeT PYKOBOJICTBOBAThCS TpeboBaHusMu 7.3.5
IpY BAABIUBAIOIINX, 7.3.6 — MpH BBAEPTUBAIOIIMX U TOPU30HTAIBHBIX Harpy3kax u 7.3.7 —
NpY AMHAMUYECKUX UCTIBITAHHSX.

I1 puME€UYaHHUC — HpI/I CIICIIMAJIbHOM 000CHOBaHUU JOITYCKacTCsA MPOBEACHUC HUCIIBITAHUA OJIHOM
CBan B MECTC, UMCIOILIEM HanOosee He6HaFOHpI/IiITHLIe YCJIOBUA HA yHaCTKEC CTPOUTCIILCTBA.

7.3.5 Ecnu Harpy3ka NpH CTaTHYeCKOM HCHBITAHWU CBail Ha BJaBJIMBAaHUE JIOBE/IEHA /10
Harpy3KH, BbI3bIBAIOIIEH HEMPEPHIBHOE BO3PACTAaHUE UX OCAJKHU S 0€3 yBeIMUEHUS Harpy3Ku
(mpu S < 20 MM), TO 3a YaCTHOE 3HAU€HHE IPEJIEIILHOTO CONPOTUBICHUs Fy HCIBIThIBaeMOM
CBau MPUHUMAIOT Harpy3Ky, 3apEerUCTPUPOBAHHYIO IIPU MPEIbIAYILEN CTYIIEHU 3arpy>KEHHUS.

Bo Bcex octanbHbIX ciaydasx it pyHIaMEHTOB 3[JaHUH U COOPYKEHUH (KpoMe MOCTOB
U THAPOTEXHUUECKHUX COOPYKEHHI) 32 YaCTHOE 3HAUEHUE MPEIEIbHOI0 COIPOTUBIICHHS CBAU
Fu BmaBnmBaromeil Harpyske ciieayeT NPUHUMAaTh Harpysky, IOJl BO3JEHCTBHEM KOTOPOM
UCIIBITBIBAEMas CBasl MOIYYUT OCAJIKY, PAaBHYIO S, OIpelessieMyo 1o hopmyie

S = QSu’mt, (719)

/1€ Symt— MpeneabHOe 3HaYeHHe cpeiHel ocaaku (pyHIaMeHTa IPOEKTUPYEMOTO 3/1aHUS
WK coopyxkeHwus, yctanasnuBaemoe o CIT 22.13330;

{ — ko3¢ dunreHT nepexoa OT NPeaeIbHOr0 3HaYeHHs CpeAHeN ocaiki pyHIaMeHTa
31aHUS WM COOPYKEHUS Sy mt K OCAJKE CBau, MOJYYEHHON MPU CTaTHYECKUX
UCIBITAHUSAX C YCIOBHOM cTabuin3anuei (3aTyxaHHeM) OCaJIKH.

3HayeHue koddpounmenta { cieayer npuHuUMarh paBHeIM 0,2 B ciyyasx, Korja

WCIIBITAaHUE CBAall TPOU3BOJIST NP YCIOBHOM cTrabmim3anuu, paBHou 0,1 MM 3a 1 4, eciu mox
UX HWKHUMHU KOHIIAMH 3aJIETAIOT ME€CYAHBIE WM TJIMHUCTBIE TPYHTHI C KOHCUCTEHIMEW OT
TBEPJOM 10 TYrOIUIACTUYHOM, a TAKXKE 3a 2 4, €CNIM IOJ UX HIKHHUMH KOHIIAMU 3aJIETar0T
[JIMHUCTBIE TPYHTHI OT MATKOIUIACTUYHOM /10 TEKY4YEeil KOHCUCTEHIUH.
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Ecmu ocanka, ompenenennas mo dopmyne (7.19), oxaxercs OGonee 40 mm, TOo 3a
YaCTHOE 3HAYCHHE TPEJEIBbHOIO CONMPOTHBICHUS CcBau F, cienyer mpuHUMATh Harpysky,
COOTBETCTBYIOLLYIO S = 40 MM.

JIJist MOCTOB ¥ THIPOTEXHUYECKHUX COOPYKCHHM 3a MpeAesIbHOS COPOTUBICHHE cBau F
NpY BIABJIMBAIONIMX HArpy3Kax cjeqyeT NPUHUMATh HAarpy3Ky Ha OJHY CTYICHb MEHEee
HArpy3KH, IPU KOTOPOU BBI3BIBAIOTCS:

a) MpHpAIICHUe OCAJKH 3a OJHY CTYIEHb 3arpykeHust (Ipu oOLeM 3HAUCHHH OCAJIKH
Oonee 40 mMM), mpeBBIIIAIONIEE B MSATh pa3 U Oojee MpuUpalieHue OCaaKH, MOTy4eHHOE 3a
NPEIIECTBYIONIYIO CTYIICHb 3arpy>KCHUSI;

0) ocajqka, He 3aTyxarollas B TEYCHHUE CYTOK M Ooiee (Ipu oOIeM 3HadeHuH ee Ooee
40 Mm).

Ecin mpu MakcUMallbHOW JOCTUTHYTOU IPU MCIIBITAHUSX HArPy3Ke, KOTOpasi OKaKETCS
paBHoii wiu Oonee 1,5Fqg, rme Fy — Hecymas cmocoOHOCTh cBau, pacCUMTAaHHAs IO
dopmynam (7.5), (7.8), (7.9), (7.11), (7.15) u (7.16), a ocaaka cBaM S HPU HCIBITAHHIX
OKXETCS MEHee 3Ha4yeHus, ompezaeiaeHHoro mo ¢opmyne (7.19), wim a1 MOCTOB U
THJIPOTEXHUYECKUX COOPYXKEeHHH — MeHee 40 MM, TO B 3TOM CiIy4ae 3a 4YaCTHOE 3HAUCHUE
NPEeeILHOTO CONMPOTHBIICHUS cBau F, JomyckaeTcs MpUHUMATh MaKCUMAIIbHYIO HArpysKy,
MOJTyYEHHYIO IPU UCTIBITAHUSX TaKOW CBaW.

IIpumeuanus

1 B oTaenbHBIX CiIydasx IMpU COOTBETCTBYIOIIEM 0OOCHOBAaHHMM JONyCKAeTCs MPUHIMATh MaKCUMAJIbHYIO
Harpy3Ky, JOCTHTHYTYIO IIPU MCIBITAHUSIX, paBHOH Fg.

2 CryneHu 3arpyXeHUsl NpH WCHBITAHUSAX CBail CTAaTHYECKOH BIABIHMBAIOIIEH HAarpy3KoHW MOJDKHBI
Ha3zHauaThes paBHbIME 1/10 — 1/15 mpearmonaraeMoro npeaeabHOTO COIPOTUBIICHHUS cBad Fy.

7.3.6 Ilpm ucnpITaHWK CBail CTaTUYECKOH BBIIEPTHBAIOIICH WM TOPH30HTAIBLHOU
HArpy3KOil 3a YacTHOE 3HaueHHe mpejeipHoro compotusienus F, (7.3.4) mo rpaduxam
3aBHCHMOCTH TIEPEMEIEHUI OT Harpy3oK NPUHUMAIOT Harpy3Ky Ha OIHY CTYIEHb MEHee
Harpy3kH, 06e3 yBeJlIM4eHus: KOTOPOil epeMeIieHus: CBau HEMpPEPbIBHO BO3PACTAIOT.

11 puMeYaHHUC — PGSyJ'IBTaTbI CTaTHYCCKUX HCIBITAHUN CBai Ha TOPU30OHTAJIBHBIC HAI'PY3KU MOT'YT

OBITH UCIIOJIB30BAHBI JUIA HEMMOCPEACTBEHHOT'O OIPCACIICHNUA PACYCTHBIX MMapaAMETPOB CUCTEMBI «CBAad — I'PYHT»,
HCIOJIb3YEMBIX B pacueTax o NpUJI0KCHHUIO B.

7.3.7 Ilpy TMHAMUYECKUX HCHBITAHUAX 3a0MBHBIX KeI€300€TOHHBIX U JIEPEBSIHHBIX CBai
JUTHHOM He Oosee 20 M yacTHOE 3HaUeHWe TpeaeabHoro compotusienus Fy, kH (7.3.4), mo
JTAHHBIM MX HOTPY>KEHUs MpHU (PaKTUUIECKUX (M3MEPEHHBIX) OCTAaTOUHBIX OTKa3ax S; > 0,002 m
CIIeZyeT ONpeAesaTh 1Mo Gopmyie

2

F
! 2 TlASa m1+m2 +m3

Ecmu ¢daktudecknii (M3MepeHHBIH) OcTaTO4HBIN oTKa3 S; < 0,002 M, TO B mpoekTe
cBaifHOrO (pyHIaMEHTa clieyeT NpeayCMOTPETh MPUMEHEHHUE Ul TIOTPYKEHHs CBail MOJIOTa
¢ OoJbIIIe SHepruel yaapa, Mpu KOTOPO OCTaTOYHBINA OTKa3 OyzaeT S, > 0,002 M, a B cirydae
HEBO3MOXXHOCTH 3aMEHbI CBac0OMHOT0 000pyI0BaHMS M PU HAJTMYUH OTKa30MEPOB YaCTHOE
3HaYEHHE TPEICIFHOTO CONpOTHBIeHNs cBau F, kH, cienyer onpenensats mo ¢popmyie

21.25a+se, 1+8Ed(sa+se|)' My o 4] (7.21)

F =
20 Sa t Sel (ZSa + Sel) 2 m, +m,

u
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B dopmynax (7.20) u (7.21):
N — ko3¢ dunment, npuHUMaeMsblii o Tadbauue 7.11 B 3aBUCHUMOCTH OT MaTepuaia cBau,
kH/M?;

A — momaab, OrpaHUYCeHHAS HAPY>KHBIM KOHTYPOM CIUIOIIHOTO WITH MOJIOTO MOMEPEYHOTO
CEUYCHHs CTBOJIA CBAM (HE3aBHCHMO OT HAIMYMS MM OTCYTCTBHS Y CBAH OCTPHS), M}

M — xoadurmeHT, mpuHIMaEMBbIi MPU 3a0MBKE CBail MOJIOTaMH YAApPHOTO JCUCTBUS PAaBHBIM
eIMHUIIE, a TIPU BUOPOTIOTPY)KEHNUHU CBail — 1o Tabnuie /.12 B 3aBUCUMOCTH OT BUA
TPYHTA MO/ UX HIDKHUMU KOHIIAMH,

Eq — pacdernas sHeprust yaapa Mosora, kJ[x, mpuHIMaemast 1o tabsurie 7.13, uim pacueTHas
SHEpTUsi BUOpoIorpyxareneir — mno tadbnune 7.14;

Sa — (paKTUYECKHUI1 OCTATOUHBIN OTKa3, PaBHBIN 3HAYCHUIO MOTPYKEHHSI CBal OT OHOTO yaapa
MOJIOTa, a TIPU IPUMEHEHUU BUOPOIIOTpYKaTeel — OT UX paboThl B TeUeHUE | MHH, M;

Sel — YIPYTUi OTKa3 cBau (yIpyrue nepeMelieHus IpyHTa U CBau), OIpeAesieMblid C TOMOIIBIO
OTKa30Mepa, M;

M; — Macca MOJIOTa WM BUOPOTIOTpyKaTes, T;

My — Macca ¢cBau U HAroJIOBHHUKA, T;

M3 — Macca noadadka (mpu BUOpornorpyxeuuu ceait ms = 0), T;

M, — Macca yapHOH YacTH MOJIOTa, T;

€ — K03 GUIIUEHT BOCCTAaHOBIICHUS yaapa; MpH 3a0UBKE jkeTe300€TOHHBIX CBail MOJIOTaMH
YIApHOTo JEiiCTBHS C IPHMEHEHHEM HArOJIOBHUKA C ACPEBSHHBIM BKIabmeM €2 = 0,2, a
pY BUOpOMOrpy>Karene e=0;

0 — koapunment, 1/xH, onpenensiemsrii mo Gopmymne

n, n
gLl MMy [2g(H — 1), (7.22)

4 T Af m4 +ln2

3mech A, My, My — TO ke, 9To U B hopmymax (7.20) u (7.21);
Np, Nf — K03 dHUIEHTHI ITIEpeXo/ia OT TMHAMHYECKOTO (BKJIIOYAIOIIETO BA3KOE COIPO-
TUBJICHHE TPYHTA) K CTATUYECKOMY COTIPOTUBIICHUIO TPYHTA, TPUHUMAEMbIE
COOTBETCTBEHHO PaBHBIMU: JIIsl TPYHTA 0] HUKHUM KOHI[OM CBau Ny =
= 0,00025 c-m/kH u a1 rpyHTa Ha GOKOBOM MOBEPXHOCTHU CBau Nf =
=0,025 c-M/kH;
Af — TI0IA/1h GOKOBOI ITOBEPXHOCTH CBAHM, CONMPHKACAIONIEHCS C TPYHTOM, M}
g — ycKopeHHe CBOOOHOTO MajeHus, paBHoe 9,81 M/CZ;
H — daxTuyeckas BricOTa MaJCHUS YIAPHOM YaCTH MOJIOTA, M;
h — BbIcOTa IEPBOr0 OTCKOKA YAapHOM YacTH JU3EIb-MOJIOTa, IPUHUMAEMas
COTJIACHO MpUMEeYaHuio 2 K tabure 7.13, 11st apyrux BuaoB MonotoB h =0.
YacTHble 3HAYCHHS MPENEIHHOTO COMPOTUBICHUS MPH JUHAMHYECKUX HCIBITAHUIX
)KeJIe300€TOHHBIX CBal JUIMHOW cBhImie 20 M, a TakKe CTAIbHBIX CBail 00O IJIMHEI IIO
M3MEPEHHBIM OCTATOYHBIM W YIPYTUM OTKa3aM MPU HX MOTPYKCHHH MOJIOTAMH CIEIYeT
OTPENIETATh C TOMOIIBIO KOMIBIOTEPHBIX IPOTpaMM, METOJABl pacuera 3a0WBKH CBail B
KOTOPBIX OCHOBAaHBI Ha BOJHOBOW TEOpUU yaapa. YKa3aHHBIE KOMITBIOTEPHBIC MPOTPAMMEI
JIOTYCKAETCsl HWCIIOIBb30BaTh TPHU HCHBITAHUSIX OYypOHAOMBHBIX CBall  CHEIHATBHBIMU
IIOJIBECHBIMH MOJIOTaMU OOJIBIIION MacCCHI.
IIpumeuanue — [Ipu 3a0uBKe cBail B pyHT, MOJISKAIIMH yIaJICHHIO IPH pa3paboTke KOTIOBaHa,
WA B TPYHT AHA BOJOTOKA 3HAYCHUEC PACUCTHOI'O OTKAa3a CIACAYCT OINPEACIIATh UCXO/Ad U3 Hecymeﬁ CHOC06HOCTI/I

CBaﬁ, BBIYHCIICHHOH C YYE€TOM HEYJAJICHHOTO HJIW MOABEPKECHHOT'O BO3MOKHOMY pasMbIBY I'PyYHTa, a B MECTax
BEPOATHOTO HPOABJICHUA OTPULATCIIBHBIX CHUJI TPECHUS — C UX YYCTOM.
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Tabnuma 7.11

Cryuaii pacyera Kost¢uument n, kH/M

HWcnreiTanne cBaii 3a0MBKOI 1 TOOMBKOM (2 Tak)Ke B CITydae OIPEICICHUS OTKa30B)
IIPY BUJIAaX CBAi:

JKeJIE300€TOHHBIX ¢ HArOJIOBHUKOM 1500
JIEpeBAHHBIX 0e3 monoadka 1000
TO ke, ¢ oadadKkom 800

Tabnuma 7.12

['pyHTBI 01 HYKHUM KOHIIOM CBau Koadpduimentr M
1 KpynHOOOGIOMOYHEIE C TIECYAHBIM 3aITOTHUTEIEM 1,3
2 Tlecku cpeaHeil KPYIHOCTH U KPYIHBIE CPEIHEH IUIOTHOCTH U CYIIECH TBEPJIbIS 1,2
3 Ilecku Menkue cpeaHeil IIOTHOCTH 1,1
4 Tlecku mpUIeBaThIe CPEAHEN MIIOTHOCTH 1,0
5 Cynecu niuacTu4Hble, CyTJIUHKY U TJIMHBI TBEPbIE 0,9
6 CyriaMHKY U TJIMHBI TI0JTyTBEPbIC 0,8
7 CyrIMHKHY ¥ TIHHBI TYTOIUIACTHYHBIE 0,7

IMpumeuanue— [Ipu mnoTHBIX neckax 3HadeHus Kodddumnuenta M B no3. 2—4 cnexyer mossimars Ha 60 %.

Tadoauna 7.13

Bix Morora Pacuernas sneprus ynapa
mosoTa Eg, K/
1 IlonBecHOM WM OAUHOYHOTO JAEHCTBUS GH
2 TpyOuaTsIif TU3ETH-MOIIOT 0,9GH
3 IITaHTOBBIA AU3EIL-MOIOT 0,4GH
4 Jln3enbHBI NPU KOHTPOJIBHOW JOOWMBKE OJMHOYHBIMU yIapamu Oe3 Hojadu G(H-h)
TOILJIMBA

IIpumeuanus

1 G — Bec, kH, u H — BhIicoTa majeHus, M, yIapHOU YacTH MOJIOTA.

2 B 1m03. 4 h — BBICOTa MEPBOrO OTCKOKA YAAPHOM YaCTH JU3€/Ib-MOJIOTA OT BO3IAYLIHOMN MOAYIIKH, ONpeessiemMas 1o
MepHO# peiike, M. JIJisl IpeBaPUTEIbHBIX PACUETOB JOIyCKASTCS MPUHUMATH: U HITAHTOBBIX MOJNOTOB h = 0,6 M, mist
Tpy6uarsix monoros h = 0,4 m.

Taobnuna 7.14

Boswyuaionas cura suGpororpykarers, KH REIBAIEETEMA PACIETERA ST Yaapa
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 Hecymyro criocobHoCTh Fy, KH, 3a0uBHOM BHCsYeH cBan, paboTarolieil Ha
BJIABJIMBAIOIIYI0 HArpy3Ky, IO pe3ylbTaTaM MCIBITAaHUN TPYHTOB ATAJOHHOW CBaed WM
CTaTUYECKUM 30HJIMPOBAaHUEM CIEIyeT ONpenensits no ¢hopmyne (7.18), B koTopoii cinemyer
OPHUHSTH Y = 1.

[Ipu sTOM HOpMaTHUBHOE 3HaueHHe Fy, OTpeneNsroT Ha OCHOBE YacTHBIX 3HAUCHHN
npeaerbHOro conpoTuBieHust cgau Fy, kH, B MecTe ucrbITaHus TPYHTOB 3TAJIOHHOW CBaek MU
30HMPOBAHUEM, OIPEICIICHHBIX B COOTBETCTBUH ¢ TpeOoBanusmvu 7.3.9, 7.3.10 mwm 7.3.11.

Koa¢p¢punuenr HageKHOCTH 1O TPYHTY 7Yg ONPENENAIOT Ha OCHOBE
CTaTHUCTUYECKOM 00pabOTKM YacCTHBIX 3HAUEHUU MpeNelbHOro COMpOTHBIEHUS cBau F, B
COOTBETCTBUHU C 7.3.4.
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7.3.9 YacTHOoe 3HaueHWE TMPEACIHHOTO COMPOTHBJICHUS 3a0MBHOW CBaW B MECTE
UCIIBITaHUsI TPYHTOB 3TaJIOHHOM cBaell Fy, kH, cienyer onpenensrs:
a) IIPH UCIBITAHUK TPYHTOB dTajonHoi cBacii Tuma | (TOCT 5686) — mo dopmyiie

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

rie Ysp— K03(hGHULUEHT, IPUHUMAaeMbli paBHbIM 1,25 mpu 3ariayOaeHuH CBau B IUIOTHBIE
MECKU HE3aBHCHUMO OT MX KPYIMHOCTH MM KPYITHOOOJIOMOYHBIC TPYHTHI 1 PAaBHBIM
1,0 1151 oCcTadbHBIX TPYHTOB;
U, Usp — MEpUMETPBI IONIEPEYHOr0 CEYEHHs CBau U 3TAJIOHHOMH cBau;
Fusp — 4YacTHOE 3HaYeHME NPENEIBHOIO COIPOTUBIICHNUS 3TATIOHHOM cBau, KH, onpenensemoe 1o
pe3ynbTaTaM UCTIBITAaHUS CTATUYECKOM Harpy3Koii o 7.3.5;
0) mpu HCIBITAHUK TPYHTOB dTajgoHHON cBaek tuma Il wau 1 (TOCT 5686) — mo
bopmyre
Fu = yerRspA + veifspuh, (7.24)
rJIe Yer — KO3((ULMEHT ycTIOBHiA pabOoThI TOJT HXKHUM KOHIIOM HaTypHOW CBau, MPUHUMAEMBbIii
o Tabnwuie 7.15 B 3aBUCHMOCTH OT NIPEACITFHOTO COMPOTHBIICHUS TPYHTA MO/
HIDKHUM KOHIIOM 3TaJIOHHOHU cBau Rgp;
Rsp — TpezienbHoe CONPOTUBIIEHHE TPYHTA 101 HHKHUM KOHZIIOM ATAIOHHOM cBau, KlIa;
A — mIoma s NOMepeyHoro CeYeHusl HaTypHOU CBau, M*;
Yef — K03 puImeHT ycinoBuii paboThl Ha OOKOBOH MTOBEPXHOCTH HATYPHOU CBau,
IpUHUMAaeMBIi 110 Tabimue 7.15 B 3aBrcumocTH 0T fp;
fsp — cpenHee 3HaUCHUE NPEAEIBFHOTO CONPOTHBIICHUS IPYHTa Ha OOKOBOH MTOBEPXHOCTH
3TaJIOHHOM cBau, KlIa;
h — ryOuHa morpyxeHust HaTYpHOM CBau, M;
U — mepUMeTp MONEPEYHOro CEYSHHsI CTBOJIA CBaH, M.
IIpuwmeuanne— [lpu npumeneHnn >TanoHHON cBau THma |l crnemyer mpoBepuTh COOTBETCTBHE
CYMMBI IPEACIbHBIX COHpOTI/IBHGHI/II\/‘I TpyHTa 104 HU’KHUM KOHIIOM U Ha OOKOBOIT IMOBEPXHOCTHU 3TAJIOHHOH cBau

ee TpelerabHOMY conpoTuBieHuio. Ecinu pasHuiia Mexny HuMu npesbimaer 20 %, TO pacdeT IpenesibHOTO
COIIPOTHUBJICHHSI HATYPHOU CBaM JIOJDKEH BBITIOJHATHCS KaK JUIs STAJIOHHOH cBau THma |.

Tad6nanuna 7.15

Koa¢pdwummenr y B Koaddummenrt v B 3aBucumoctu ot | Koapduipent
3aBHCHMOCTH OT Rgp _ fsp U1 STaNOHHBIX cBaii TunoB Il u Yef B
Rgp, kITa U S"’H”S"’ 11 3aBHCHMOCTH OT
STATOHHBIX | ?,TaHOHHHX Ka HpH TIIMHUCTBIX fosi VIS CBaH-
cpaii Tyma 1] | CBAH THIA 11 IIpU MecKax rpyHTaX 30T
<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 JIns npoMexKyTO4HBIX 3HaYeHHU#l Ry, U fyy 3HAUCHHS Yer M Yof ONPEACISIOT HHTEPIIONSAIUCH.
2 B cuyuae eciu 10 GOKOBOW MOBEPXHOCTH CBaH 3aJeralOT MECKU M TIIMHUCTBIE TPYHTBI, KOIPUIMEHT Y
OTpeseNsIoT 1o hopmyIie
Yo Zh +vg Zh!
Vet = T

rae 2h'j, Zh") — cymMapHasi TOJIIIHA CII0EB COOTBETCTBEHHO MECKOB U INIMHKCTHIX TPYHTOB;
Yo ¥'f — KOIDOUIMEHTHI YCIOBHIA paOOTHI 3TAJIOHHBIX CBall COOTBETCTBEHHO B IIECKAX U INIMHUCTHIX TPYHTAX.
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7.3.10 YacTHOoe 3HAYEHHME NPEACIHLHOIO CONPOTHBJICHUS 3a0MBHON CBaM B TOYKE
3onaupoBanus F,, kH, cieqyer onpenensats mo gpopmyine

Fu=RsA+fhu, (7.25)

rae Ry — npenenbHOE CONPOTUBIIEHUE TPYHTA O]l HKHUM KOHIIOM CBaH I10 JJAHHBIM
30HIMPOBAHUs B pacCMaTpUBaeMoH Touke, Kl]a;
f — cpenHee 3HaUeHUE MPEACITBHOTO COMPOTUBIICHUS IPyHTa HAa OOKOBOM MMOBEPXHOCTH
CBau 110 JaHHBIM 30HAUPOBAHMS B pacCMaTpuBaeMoi Touke, klla;
h — rayOuHa norpyKeHusi CBau OT MOBEPXHOCTU TPYHTA OKOJIO CBaH, M;
U — mepuMeTp MONEPEYHOI0 CEUEHUS CTBOJIA CBaH, M.
[IpenensHOE COMPOTHUBICHHUE TPYHTA IO/ HIDKHUM KOHIIOM 3a0uBHOH cBau Rs, klla, mo
JTAaHHBIM 30HAMPOBAaHUS B pacCMaTpUBAEMOM TOUKE CIIEYET ONpPEaeATh o popmyIie

Rs = B10s, (7.26)

rre B1 — KoaddummeHT nepexoaa ot Js Kk Rs, mpuHIMaemblil 1o Tabnuue 7.16 HezaBucuMo

ot tuma 3ou1a no 'OCT 19912;
gs — cpeaHee 3HaYeHHUE CONPOTHUBIICHHS TPyHTa, Klla, 0] HAKOHEUHUKOM 30H/1a,
MOJTYYEHHOE U3 OIIBITa, Ha y4acTKe, Pacloj0KEeHHOM B IIPeeIax OJHOr0 IuaMeTpa
d BBIIIE ¥ YETBIPEX TUAMETPOB HIKE OTMETKH OCTPHUS IPOSKTHPYEMO# cBau (T/e
d — auaMeTp Kpyrioro Wid CTOPOHA KBaJIpaTHOTO, MK 0OJbIIasi CTOPOHA
IPSIMOYT'OJILHOTO CEYCHUS CBaU, M).
CpenHee 3Ha4YeHHE MPENENbHOTO CONPOTUBIICHUS TPYHTa Ha OOKOBOH IMOBEPXHOCTH

3abuBHoO cBau f, k[1a, 10 TaHHBIM 30HIUPOBAHUS IPYHTA B PACCMATPUBAEMOI TOUKE CIICITyeT
OIIPEIEIATD:

a) pU IPUMEHEHUH 30H0B TuMa | — no gopmyne
f=PByfs; (7.27)
0) npu npumenenun 304108 tumna Il umu |1l — no dpopmyine
f:ZBinSihi, (7.28)

riae B2, Bi — ko3 dunreHTsl, npuHUMaeMsbie 1Mo Taduie 7.16;
fs — cpenHee 3HaYeHHE CONPOTHUBIICHUS IPyHTa Ha OOKOBOM MOBEPXHOCTH 30H 1, KI]a,
oTpeensieMoe Kak YaCTHOE OT JEJICHUs] U3MEPEHHOTO OOIIEeT0 COMPOTUBICHUS
TpyHTa Ha OOKOBOH MOBEPXHOCTH 30H/a HA IJIOMIAIb €r0 OOKOBOM TTOBEPXHOCTH

B IpCaciiax OT NOBCPXHOCTU I'PyHTA B TOUKE 30HANPOBAHNA 10 YPOBHS PACIIOIOKCHUA
HWKHETO KOHIIa CBan B BI)I6paHHOM HECYLIEM CJI0€;

fsi — cpemHee conpoTuBiieHue I-ro CJIosi TpyHTa Ha OOKOBO# MOBEPXHOCTH 30H/a, Klla;
hj — TommuHa I-ro cIIost TpyHTa, M.

Tabnuna 7.16

Cpennee Koadpurment nepexona Cpennee Koapdumuent nepexona Koaddunument nepexoaa
3HAYEHUE oT 05 K R, B1 sgayenue | ot fk f mus somma tuna |, | ot fg x f aia 3omma Tma 1l
CONPOTHB- TSI BAHTOBBIX CBaii Mpu | COIPOTUB- B2 wm 111, 3

JICHUA s Harpyske JICHUA
rpyHTa 3a0uB- CKUMAIO- BBIZIEPTH- rpyHTa pu pu npu pu
s, kITa HBIX CBal men BaroIen fs, £, xI1a MeCYaHbIX TJIMHUCTBIX MECYaHBIX TJIMHUCTBIX
TpyHTax TrpyHTax rpyHTax rpyHTax
<1000 0,90 0,50 0,40 <20 2,40 1,50 0,75 1,00
2500 0,80 0,45 0,38 40 1,65 1,00 0,60 0,75
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Oxonuanue mabauywt 7.16

Cpennee Koagdurpent nepexona Cpennee Koapduuuenrt nepexona | Koaddurment nepexona
3HauCHHE oT 05 K R, B1 sHauenne | or fy k f wost 3omma tuma |, | ot fg x f s 30812 THHA |
Comnporus- IUTsl BAHTOBBIX CBaii Mpu | COIPOTUB- B2 i 1, 3
JICHUA IJIs. Harpyske JICHUA
rpyHra 3a6uB- CXKHMMa- | BBIICPIH- rpyHTa pu pu pu npu
s, kITa HBIX CBai e BaroIeHn fo fs klla | pecuanmpx TJIMHUCTBIX MEeCYaHbIX TJIMHUCTBIX
rpyHTax rpyHTax rpyHTax rpyHTax
5000 0,65 0,32 0,27 60 1,20 0,75 0,55 0,60
7500 0,55 0,26 0,22 80 1,00 0,60 0,50 0,45
10 000 0,45 0,23 0,19 100 0,85 0,50 0,45 0,40
15 000 0,35 — — >120 0,75 0,40 0,40 0,30
20 000 0,30 — — — — — — —
> 30000 0,20 — — — — — — —
IIpumMedganue — [lnd BUHTOBBIX CBail B IECYaHBIX TPYHTAX, HACBHIIICHHBIX BOJIOW, 3HAUEHHUA KOd(PPHUIHCHTA

[31 TOIDKHBI OBITH YMEHBIICHBI B 1IBa pasa.

7.3.11 Hecymyro crnocoOHOCTh BHHTOBOWM cBau, paboTaromieil Ha CXKUMAIOMIYI0 U
BBIICPTUBAIOIIYI0 HArpy3kH, [0 pe3ylbTaTaM CTaTHYEeCKOrO 30HIUPOBAHUS CIEAYeT
onpeaenats mo Gopmyne (7.18), a yacTHOE 3HaYEHUE MPEACTHLHOTO COMPOTUBIICHUS CBaH B
TOUYKE 30HAMPOBaHUSI — 1o popmyne (7.25), rae rryOrHAa MPUHUMAETCS YMEHBIIEHHON Ha
3Ha4YeHHE AMaMeTpa jonactu. [IpenenpHoe ConpoTHBIIEHHE TPYHTA MO (HA[) JIOMACTHIO CBan
M0 JaHHBIM 30HAMPOBAHMS TPYHTA B pacCMaTPUBAEMOW TOYKE CIEAYeT OIpenessaTh IO
dopmyrne (7.26). B satom ciaydae 31 — koapduueHT, npuHAMaeMblii o tadumie 7.16 B
3aBHCHUMOCTH OT CPEIHEro 3HaueHHUs COMPOTHBIICHUS IPYyHTa MOJ] HAKOHEYHHUKOM 30H7A B
paboueli 30He, MPUHUMAEMON paBHOW nuaMmeTpy Jjomactu. CpeaHee 3HAYCHHUE TPENETLHOTO
COIIPOTHUBIJIEHUS! TPYHTa Ha OOKOBOW IOBEPXHOCTH CTBOJIa BHMHTOBOW CBau IO JaHHBIM
30HIUPOBAHUS TPYHTA B pacCMaTPHUBAEMOW TOYKE CIIAYET ompenelisaTh 1o dhopmyne (7.27)
wiu (7.28).

7.3.12 Jlns OypoBoii cBam, ycTpamBaeMoOi B COOTBETCTBUH C 6.5 a m paboTtaromieii Ha
CKMMAIOIIYI0 Harpy3Ky, HECYIIYyI CIIOCOOHOCTh CBaM B TOYke 30HIupoBaHus Fgy, kH,
JIOITyCKAeTCsl OIEHUBATh 0€3 HMCIIOJIb30BaHMS JAHHBIX O CONPOTHBIIEHWHM TPYHTa Ha Mydre
TPEHUsl YCTAaHOBKU CTaTUYECKOT0 30HAMPOBAHUS, HA OCHOBAaHUHU pacyera 1o (Gopmyie

Fau = RA + UZy fihy, (7.29)

rae R — pacueTHoe conpoTHUBIIEHHE I'PYHTA 1101 HIPKHUM KOHIIOM cBaw, klla, mpuHrMaemoe
no tabsuue /.17 B 3aBUCUMOCTH OT CPETHETO CONPOTUBIICHHS KOHYyca 30Ha (¢, klla,
Ha y4acTKe, PacloJIOKEHHOM B IIPEEIax OJHOrO TMAMETPA BBILLE U IO IBYX AMAMETPOB
HIDKE TIOJIOLIBBI CBAU;
A — IIOWA/k OONIBEI CBA, M%;
fi— cpenHee 3HaYeHME PACUCTHOTO COMPOTHBIICHUS TPYHTA Ha OOKOBOM MOBEPXHOCTH CBaH,
k[la, Ha pacyeTHOM ydacTke h; cBau, ompenensieMoe 1Mo JaHHBIM 30HIUPOBAHHS
B COOTBETCTBUH ¢ TaOmunein 7.17;
hi — TonmmHa I-ro cjos rpyHTa, KOTOpas J0KHA MPUHUMAThCS He Ooee 2 M;
Yef — K02 (PULIMEHT, 3aBUCAIIMI OT TEXHOJIOTUU U3TOTOBJIEHUS CBAaU M IPUHUMAEMBbIH:
a) MpU CBasiX, 0ETOHUPYEMBIX HACyXO0, paBHBIM 1;
06) npu OETOHMPOBAHMHU TMOJ BOJAOW, MOJA TIJIMHUCTBIM pPACTBOPOM, a TaKXkKe IpH
UCIIOJIb30BaHUU 00CaHBIX HHBEHTAPHBIX TPYO paBHBIM 0,7.
7.3.13 Hecymiyto ciocobHOCTh Fy, KH, cBaii 1o pe3yabTaTam uX pacdeToB 1Mo (Gopmyiie
(7.29), ocHOBaHHOI Ha TAaHHBIX CTATUYECKOTO 30HIUPOBAHUS KOHYCOM, CIEIyeT ONpPEeesITh
KaK CpeJJHee 3Ha4eHUe U3 YaCTHBIX 3HaueHul Fqy U1 BCeX TOYeK 30HIUPOBAHUS.
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7.3.14 VYuurbiBas OonpIlKe Harpy3Kd, IiepeaaBaeMble Ha OypoBbIe CBaw,
PEKOMEH/IyeTCsl TMapajulebHO C PacyeToM Hecylled CIOoCOOHOCTHM CBau MO pe3yibTaraM
CTaTUYECKOTO 30HAMPOBAHMS MPOBECTH pacyeT B COOTBETCTBUHU ¢ moupaszaenom 7.2. Ilpu
pPacXoKJIEHUSAX B MOJMyUYEHHBIX 3HAYCHUSX HECYyIel crocoOHOCTH cBail Oomnee 25 % cienyer
BBINTOJIHUTH CTATHYECKUE UCTIBITAHUS CBAH.

Tabaunoa 7.17

CpenHee 3HaUCHUE PACUETHOTO
PacueTHOe COMPOTUBIICHUE TPYHTA MO, o
ComnporuBieHHE KOHYca 30H7a (g, HIBKHHM KOHLIOM GypoBoii caan R, kTTa CONPOTHBIIEHHS Ha OOKOBOH IOBEPXHOCTH
kIla ceau f;, xI1a
[lecku ['muHKMCTBIE TPYHTHI Ilecku ['muHKCTBIE TPYHTHI
1000 — 200 — 15
2500 — 580 — 25
5000 900 900 30 35
7500 1100 1200 40 45
10000 1300 1400 50 60
12000 1400 — 60 —
15000 1500 — 70 —
20000 2000 — 70 —

IIpumevanus

1 3nauenus R u f; 1711 mpOMEXKyTOUHBIX 3HAYCHUIA (| OTIPEACISIOT HHTEPIIOIISILIHEH.

2 TlpuBenenHble B Tabiuue 3HadeHus R u f; oTHocsaTcst k OypoBbIM cBasm auamerpom 600 — 1200 wmm,
HNOTPY)KCHHBIM B TPYHT He MeHee 4eM Ha 5 M. [Ipy BO3MOXHOCTH BO3HHUKHOBEHHs Ha OOKOBOW HOBEPXHOCTH CBaH
OTPHLATEIBHOTO TPEHHUsI 3HAUCHUS fj U1 0cearoIux ClIoeB MPUHUMAIOT CO 3HAKOM «MUHYC).

3 Tlpu npunsThIX B Tabmune 3HadeHusx R u f; ocagka cBau mpu coorBercTByMOlIed Harpyske Fy He mpesbimmaer

0,03d.

7.3.15 Ilpy HaMMYUU Ha IUIOINAJKE JMAHHBIX WCIBITAHWA CTAaTHYECKON Harpy3kod Ha
BJaBIMBaHHEe OT 3 A0 5 3a0MBHBIX CBail B OJMHAKOBBIX T'PYHTOBBIX YCIOBHUSX, a TaKkKe
pe3yabTAaTOB CTATHYECKOTO 30HAMPOBAHUA (IIECTh U 0OJIee UCTIBITAHMI), U €CIIU PE3yJIbTaThl
pacyeToB OTJIMYAIOTCA MeXay coOoil He Oosnee ueM Ha 25 %, Hecyllyl0 CIOCOOHOCTB
OTIPENIETSIOT 10 (hopmyie

F
Ry =2t (7.30)
Ny ys
2 Fy :
A —— — CPCAHEC 3HAUYCHUC MPCACIIBHOTO COIIPOTUBIICHHUA CBAW,
n

Ygs — KO02QQHUIMEHT HANEKHOCTH 110 TPYHTY, OIPEAEIAEMBIN 110 pe3yIbTaTam
30H/AMPOBaHUs 10 popmyie

Yos = 1 + Vs, (7.31)

rje Vs — k03 PUIeHT BapHaIiK YaCTHBIX 3HAUEHUH MPEIEIbHOTO COMTPOTHUBICHUS
CBaM, pACCUMTAHHBIX MO JTAHHBIM 30HIUPOBaHUs, onpenensemplil mo 'OCT
20522.

7.4 Pacuer cBaii, cBalilHbIX © KOMOMHHPOBAHHBIX CBAIHO-TIUTHBHIX (PyHIaMEHTOB
1o aeopmManuaM

7.4.1 Pacyer ocaZok cBalHBIX ()yHIaMEHTOB (pacyeT Mo BTOPOM IpymIe MpeaeibHbIX
COCTOSIHMI1) JOIMYCKAETCS BHIOJIHATH C UCIOJIb30BAHMEM PACUETHBIX CXEM, OCHOBAaHHBIX Ha
MOJIeJIM TpyHTa Kak JIMHEHHO-IehopMUpYyeMOil cpenbl, MpH 005S3aTEJIbHOM BBINOJIHEHUN
ycnosus (7.2).

Ocanka OAMHOYHOM BUCSYEH CBaW pacCUUTHIBAETCA B COOTBETCTBUM C 7.4.2 u 7.4.3.
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Ocanka manoi rpynnsl (N < 25) BUCAYUX CBail (CBAWHOTO KYCTa) pacCYMTHIBACTCS B
coorBercTBUU ¢ 7.4.4 u 7.4.5 Mo MeTOAUKe, YUYUTHIBAIONIEH B3aUMHOE BIIMSHHE CBail B
KyCTe.

Ocazka OOJBIION TPYIIBI BUCSYUX CBa (CBAfHOTO IMOJIST) MOKET OBITh OMpesesieHa C
UCIIOJIb30BAaHUEM MOJENM YCJIOBHOTO (yHIaMEeHTa Ha €CTECTBEHHOM OCHOBAaHMHU B
cootBercTBUH ¢ 7.4.6—7.4.9.

Ocaaky  KOMOMHHPOBAHHBIX  CBAaHO-IUIMTHBIX  (YHIAMEHTOB  PEKOMEHIYETCs
paccuuTtsiBath 1o 7.4.10—7.4.14.

[TommyueHHble pacueToM 3HAUEHHUS OCAJOK CBaiHOrO ¢yHIaMEHTa HE JOJIKHBI
IIpEBBILIATH NPEAEIBHBIX 3HAUEHUN 110 yciioBulo (7.4).

Pacuer cBaii mo nedopmaiusM Ha COBMECTHOE JICUCTBHE BEPTHUKAIBLHOH U
TOPU30HTAIBLHON CHJI U MOMEHTA CJIEYET BBIMOJIHATh B COOTBETCTBUHM C MPUIIOKEHHEM B.

[Ipu HaanmexamieM OOOCHOBAaHUHM JOIMYCKAETCS MPOU3BOJAUTH pacdeThl Aedopmariuii
CBalfHBIX (PYHIAMCHTOB B HEJIMHEWHOH ITOCTAaHOBKE C HCIOJB30BAHHUEM anpOOMPOBAHHBIX
MojieJiell TpyHTa U YUCIIEHHBIX METOJIOB pacyera.

Pacuem ocaoku oounounoii ceau

7.4.2 PacueT ocaaky OJMHOYHBIX CBail, MPOPE3aloNINX CJION IPYHTA C MOJYJIEM CIBHUTa
Gi1, MIla, xoapdummentom [Tyaccona vy u OMUPAIOIIMXCS HA TPYHT, paCCMaTPUBAEMBIN Kak
JHUHEIHO-eopMUpyeMoe TONIYIIPOCTPAHCTBO, XapakTepuyemoe MonyieMm casura G u
k03 durentom IlyaccoHa 15, 1OMycKaeTcsi MPOU3BOIUTD MTPH BbITOJHEHUH (TIoapasaen 7.2)
u npu ycnosuu l/d > Gil/God > 1 (roe | — mmua cBam, M, 0 — HapyXHBIH AHAMETP
MOTIEPEYHOT0 CEYCHUS CTBOJIA CBaH, M) 10 (hopMyJiam:

a) ISl OIMHOYHOM BUCSYEH cBan 0€3 yIIMPEHUS MATHI

s=p, (7.32)
G,
rae N — BepTuKanbHas Harpyska, epeaaBaemas Ha cBaro, MH;
B — koo dunument, onpenenseMsiii o popmyse

B 1(Bra) (7.3
M X
3aeck B’ = 0,17In(k,G1l/G2d) — ko3 duitneHT, COOTBETCTBYOMIHIA AOCOTIOTHO KECTKOW CBae
(EA = o0);

o’=0,17In(k,11/d) — ToT %€ K03 ppHIMEHT I CITydast OAHOPOTHOTO OCHOBAHHUS C
xapaktepuctukamu Gi 1 vi;
y=EAIG 1I2 — OTHOCHTEJIbHAS JKECTKOCTh CBaH;
EA — JXECTKOCTh CTBOJIa cBau Ha cxkatue, MH;
A1 — mapameTp, XapaKTePU3YIOMUHA YBEIIMUCHHE OCAJIKH 33 CUeT
CKaTHs CTBOJIA U OTIPEICIIIEMBIN 1O popmyIie
A =k (7.34)
3/4
1+212y
K., Ki1 — K03 duIeHTsI, onpeneseMsie o hopmysie
ky = 2,82 —3,78v + 2,18V° (7.35)

COOTBETCTBEHHO IpH V = (V1 + V7)/2 unpu v = vy;
0) A7t OMHOYHOM CBaM C YIIUPEHUEM IISAThI W CBaH-CTOWKU
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L (7.36)
G,d, EA
rae dp, — auaMeTp yIIupeHust CBau.

Pacuer ocagku oawHOYHONW OypOoHAOWBHON CBau B OWIMHEHHON MOCTAaHOBKE ISt
pacueTra OJJHOCBAHbBIX (PyHAAMEHTOB CM. B IPUIIOKEHUH [.

7.4.3 Xapakrepuctuku G; U Vi IPUHUMAIOTCS OCPETHEHHBIMHE JIJISl BCEX CIIOEB IPYHTA B
npezenax TayOMHBI morpys:kenus cBau, a G, u v — B npeaenax 0,5 I, .e. Ha rmybunax or |
1o 1,51 or Bepxa cBaif, mpu YyCJIOBHM, YTO MOJ HWKHUMH KOHIIAMH CBail OTCYTCTBYIOT
TJIMHUCTBIC TPYHTHI TEKy4el KOHCUCTCHIIMU, OPTaHOMUHEPATbHBIC M OPTaHUIECKUE TPYHTHI.

Monyne caBura rpynta G = Eg/2(1+v) momyckaercs mpuHumarh paBHbiM 0,4 Eo a
ko3 dunuent K, papabim 2,0 (rae Eg — Mmoxyns o61ei nedopmaryn).

Pacuernbiii nuametp d Ui cBall HEKPYIJIOTO CEUCHHUS, B YACTHOCTH CTAaHIAAPTHBIX
3a0MBHBIX CBall 3aBOJICKOTO M3TOTOBJICHUS, BEIUUCISICTCS IO OopMyIie

d = \/g, (7.37)

rac A— miomaib MOoICpeIHOro CCYCHUs CBau.

Pacuem ocaodku ceaitnozo Kycma

7.4.4 Tlpu pacuere oOcCaJOK TpyHmbl cBail HEOOXOIMMO YYUTHIBATH HMX B3aUMHOE
BIUsHUE. JlomOJIHUTENbHAs OcajKka CBaW, HaXOJsIIEWcs Ha paccTOSHUM a (paccTosiHue
U3MepseTCs MEXKY OCSIMU CBail) OT cBau, K KOTOPOM mpuioxeHa Harpyska N, paBHa

. aGﬁll , (7.38)
rac
{0,17 n Gl o Gy,
=1 2GR XCaR (7.39)
{ 0 e ——+ <1,
G,a

7.4.5 Pacuer ocaaku i-ii cBaum B Tpymmne M3 N CBail OPU M3BECTHOM paclpe/eliCHUH
Harpy3o0K MeJy CBasMU IIPOU3BOAUTCS O hopmyie

N .
S; :S(Ni)+ 28” G—Jla (740)
j#i 1
rae S (N) — ocamka onMHOYHO# cBau, onpezeseMas o Gopmye (7.32);
Jij — Koa(UIMEHTBI, pacCUUThIBacMbIe 110 popmyite (7.39) B 3aBUCUMOCTHU OT PacCTOSHUS

MeXy i-i U J-ii cBasiMHu;

N; — Harpys3ka Ha j-10 cBalo.

B ciygae korga pacmnpeneneHue Harpy3kKu MeXIy CBasiMu HeM3BeCTHO, (hopmyna (7.40)
MOXET HCIHOJb30BaThCsA IS pacyera B3aUMOJEWCTBUS CBailHOro (QyHmameHTa C
HaAQyHIaMeHTHOM KOHCTpykiue. Ilpu »sTomM ynoOHO HCHOIB30BaTh METOA  CHII
CTPOUTENIBHON MEXaHUKHU.

B3anmHoe BiMsiHHE 0CaloK KYCTOB CBaif CelyeT YUUThIBaTh METOAOM YTJIOBBIX TOUEK.

Pacuem ocadku ceaitnozo pynoamenma Kax ycioenoz2o gynoamenma

7.4.6 Ocanka OoJsbIIepasMepHOTrO CBaHOTO (yHIaAMeHTa (CBAHHOTO  ITOJIS)
MOJICYUTHIBAETCS IO (hopmyIie
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S =3¢ +As, +As, (7.41)

TJIe Sef — OCAJIKa YCIOBHOTO (PYH/IaMEHTA;
ASp — JONONHUTENBHAS 0CAIKA 32 CUET IPOJABIMBAHKSA CBall HA YPOBHE HOJIOIIBbI YCIOBHOTO
dbyH1ameHTa;
AS, — IOTIOJTHUTENBHAS OCa/IKa 33 CUET CKATHs CTBOJIA CBaH.
7.4.7 I'panunpl ycaoBHOTO ¢GyHIaMEHTa (CM. PHCYHOK 1) OmpenemnstoT CIeTyHOIIIM

o0pazoM:
a) i)

=
-

B r

P22 A

!
i

L
[n
£

o M NV N____

A B

MMM

P O-m——————— =1~
I e

Pucynox 1 — OnpeneseHue rpaHull yCJI0BHOr0 (PyHAaMeHTA NMPH pacyeTe 0CaAKU CBAfHBIX pyHI1aMeHTOB

CHU3Y — INIOCKOCThIO AB, mpoxonsuieil uepe3 HUKHUE KOHIIBI CBal;

¢ OOKOB — BepTUKaJIbHBIMU IUTOCKOCTAMU AB 1 BI', oTcTosimmMu ot oceil kpallHUX psSaoB
BEPTUKAIBHBIX CBail Ha paccrosiuu 0,5 1mara cBaii (pucyHok 1, a), Ho He 6onee 2d (d — auamerp
WIM CTOPOHA IIONEPEYHOrO0 CEUeHUs CcBaM), a IpU HAJIMYUM HAKIOHHBIX CBall —
HPOXOISAIIUMH Yepe3 HIDKHUE KOHIIBI 3THX CBaii (pucyHoK 1, 0);

CBEpXY — MOBEPXHOCTBIO IIJIAHUPOBKHU IpyHTa BI'.

Pacuer ocagku ycinoBHOro (¢yHIaMeHTa HPOM3BOAAT METOAOM  MOCIOHHOIO
CyMMHpOBaHHUs  JedopManuil  JTUHEHHO-AEQOPMUPYEMOrO OCHOBAaHUS C  YCIOBHBIM
orpannueHueM cxumaemor tomu (cm. CIT 22.13330). BeprukanbHoe HOpManabHOE
HanpsbkeHne  (pp, onpepensdoomee  Aedopmanum M NIyOMHY — CKMMAaeMOM  TOJIIH,
MOJICUNTBIBAETCS TOJIBKO OT JNEMCTBUS HAarpy3kH, HNPUIOKEHHOW K CBailHOMY (yHIaMEHTY,
T.e. BEC TIpyHTa B IIpeaerax yCIOBHOro (yHaamMeHTa He YyuuTbiBaercs. HauanbHble
HAIPSDKEHUS 07 OTIPEAEISAIOTCS C YYETOM OTPBIBKU KOTJIOBAHA.

Bo3MokeH Takke TpeXMEpHBIN YUCICHHBIH pacueT 0CaJKu yCIOBHOIO (hyHAaMEHTa Kak
AQHU30TPOITHOIO MAacCHBa C Y4ETOM €r0 KOHEYHOW KECTKOCTU Ha CIBUT 10 BEPTUKAJIbHBIM
IIJIOCKOCTSIM.

IIpumeuyanue — I[lpu pacyere OCHOBaHHUI OMOP MOCTOB YCJIOBHBIH (DYyHIAMEHT JOMyCKaeTCs
NPUHUMATh OTPaHUYCHHBIM C OOKOB BEPTHKAIBHBIMH IUIOCKOCTAMH AB u BI', OTCTOSAIMMH OT Hapy»XHBIX
KpailHUX PSIIOB BEPTHKAIBHBIX CBail Ha paccrosauu h (tgey n/4).

7.4.8 BenuuuHa ocaiku IMpoJaBiIuBaHUsA AS, 3aBHCUT OT IIara cBail B CBaifHOM IOIe,
OpUYeM IIar MOXeT ObITh MepeMeHHBbIM. Pacuer crienyeT BBIMOJIHATH HMPUMEHHUTENBHO K
HWIMHJPUYECKOMY 00beMy (sideiike), B mpenenax KOTOPOro Bce TOUKH HaXOASATCs OJmxke K
OCH JIaHHOM CBaW, Y€M K OCSIM OCTAJIbHBIX CBail (3TO HE OTHOCHUTCS K KpallHUM CBasiM).
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[Tnomaas ropu30HTAIBHOTO TOTIEPEYHOTO CEUEHUS TYCHKU paBHA a2, rJe a — IIar CBaiHOIo
NOJISl B OKPECTHOCTH JaHHOW cBau. [pyHT B oObeMe SUCHKH JIENUTCS HA JIBE OJHOPOJHBIC
yacTu: B mpeenax AiuHbl cBam | ¢ momyiaem obmieit aedopmanuu E; u xoaddummenTom
MOTIEPEYHOM JeopMaliii Vi, & HIKE — C aHAJIOTHYHBIMU mapamerpaMu E; u v;. (B obriem
cily4ae HEOJHOPOJHOIO IO TJIyOMHE OCHOBAHMSI 3TH IMapaMeTPhl MOTYYAIOTCs OCPEIHCHHUEM,

cM. 7.4.3 v prCYHOK 2.)

P cBasn
JdLldd /
i

'Ld

r
|

I
|
|
|
i
i
1
#
i

He

1131111353 110.1
TTRITTIITTRTRT T

TIT

: Och cummeTpum

\CBaA /" . _o,564a

Pucynox 2 — PacueTHasi cxeMa MeT0Ja siYeiiku

Buewnsis Harpy3ka Ha siueiiky cocrasisier P = pQ. B cnyyae 0a1HOPOJHOTO OCHOBaHUS

(E1= Ey, v1 = ;) ocaaka npoaaBIMBaHus paBHA
2

_ n(l-v3)p
2

As (a—1,5d) ,

pl

rae d — auamerp cBau.
Jns uneansHoit cau (E; = 0)
_(@-v{)a-kP

As
PO dE,

rae k=/A/Q.

B o6miem ciyuae 0 < E; < E; ocanka mpogaBiuBaHus paBHa

As
Asp =— P .
Aspl, BB
As p0 E2 Ez
7.4.9 Ocanky 3a c4eT cxaTHs CTBOJIA JIOIMTYCKAETCS ONPeAeIATh o Gopmyrie
P(l-a
As, = g .
EA

(7.42)

(7.43)

(7.44)

(7.45)
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Pacuem KomoOunuposanno2o ceaino-na1umnozo ynoamenma

7.4.10 KomOunupoBauusiii cBaiiHO-muTHBI (KCII) ¢yHmament, coueraroniumit
COMPOTHUBIICHWE CBall U IUIUTHI, JOJDKEH NPUMEHATHCA  JJIs yMEHbIIEHUs oOumeld u
HEPABHOMEPHON OCaJKU COOpYyKeHUM. JloMmyCTUMBI IPOEKTHBIE PEIIEHUS KaK C IEPEMEHHBIM
B [UIAHE IIIarOM CBaii, TaK U C MOCTOSIHHBIM ILIarOM.

7.4.11 bonbiepasmepHbie CBaiiHbIE KYCThI U MOJISl CBAail B Cy4yae, €CJIM UX OCHOBaHUE
CIIOKEHO IEeCKOM CpelHeW IIOTHOCTH M IUIOTHBIMH, a TakK)K€ TJIMHUCTBIMU TPYHTaMH C
nokasaresneM Tekydectu Huwxe [ < 0,5, MOryT OBITh 3alPOEKTUPOBAHBI KOMOMHUPOBAHHBIMU
cBaiiHO-TTUTHBIMU. [Ipu onupanuu ¢yHIaMEHTOB U3 CBail, 00bETUHEHHBIX POCTBEPKOM, Ha
CKaJbHbIE U IIOJYCKaJIbHbIE TI'PYHTBI UX CIEAYyeT pacCUMTHIBATh KaK YHUCTO CBailHbIE
dbyHIaMeHThl, 6€3 yuera rnepeiayl Harpy3ku Ha OCHOBaHHE (DYHIaMEHTHOM ITUTHI.

7.4.12 Pacuer KOMOMHUPOBAHHOTO CBAWHO-TUTUTHOTO (DYHJAMEHTA JIOJDKCH BKITIOYATD:

ompefieNieHue YCUJINHM B 2JIEMEHTaX KOHCTPYKTHUBHOM CHCTEMBI (B PAIOBBIX M KPalHUX
CBasX, a TAKXKE B IUTUTE POCTBEPKA);

ompefieNieHue TMepeMelleHnd KOHCTPYKTHUBHOW CHCTEMbI B IIEJIOM U €€ OTIENbHBIX
AIIEMEHTOB;

ompezeNieHue J0Je Harpy3Kd, BOCIPUHUMAEMBIX CBasMU U OOBEAMHSIONICH HX
TJTATOM.

7.4.13 Bpei6op mmmHbl cBaii m ux mar B cocraBe KCII mpou3BoauTcs Ha OCHOBaHUH
pacdera mo gedopmanusM c oOecreuyeHHeM JOMYCTUMOW BEIWYHMHBI OCAJO0K, KPEHOB H
OTHOCHUTEJIbHOM Pa3HOCTH OCaI0K BO3BOAMMOIO coopyxeHus B coorBeTcTBuu ¢ CII 22.13330.

7.4.14 Benuuuna cxumaeMou ToynM H npu onpeaeseHuu 0caJku KOMOMHUPOBAHHOTO
caifHo-muTHOro (KCII) dynnamenTa MAoKHA ONpenenaTbes Kak Ui YCIIOBHOTO
(¢byHaMeHTa B COOTBETCTBHHU C peKoMeHanusmu 7.4.7.

7.4.15. PacueT cBalHO-IJIMTHOTO (yHAAMEHTa MOXKET OCYIIECTBIIATHCS KaK IUIUTHI Ha
YOPYrOM OCHOBAaHMM C HCIIOJIb30BAHHEM MEPEMEHHOro B IUIaHe Ko3(pdulMeHTa ynpyroro
otrropa rpyHta. Ilpu 3TOM cpeaHss BeIMYMHA YOPYroro OTIOpPAa TIPyHTA MOXKET OBITh
Ha3HayeHa KaK HEeMOCPEACTBEHHO U3 IPOCTPAHCTBEHHOIO HEJIMHEHHOTO pacueTa, Tak U MyTeM
pELIEHNsT OCECUMMETPUYHOM 3aJauM JUIsl SYEWKH, BKJIIOYAIOIIEH CBAI0 M OKPYKAIOIUN ee
MaccuB IpyHTa (pucyHok 2). [Ipu Ha3HaueHHHU BeIUMYMHBI KO3 PUIMEeHTa yripyroro oTnopa B
KpaeBbIX 30HaX M JPYrMX MeCTax KOHLECHTpalUuu HANpsDKEHUN ClelyeT Y4MThIBaTh
IIPOCTPAHCTBEHHYIO paboTy ¢QynaamentoB. IlnaHoBoe pacrpeneneHue KECTKOCTHBIX
XapaKTEPUCTHK B 3TOM CiIy4ae OIpPENEsseTCs] HAa OCHOBAaHUM YHUCIEHHOIO MOJEIMPOBAHUS C
MCIOJIb30BAHNEM T'€0TEXHUYECKUX MTPOTrPAMM MM UHBIX PELLIEHUH.

7.4.16 Ilpu mpoBeneHUM MPEABAPUTENIbHBIX PACUYETOB OCAAKU Sy CBANMHO-IIIUTHOTO
dbyHIaMeHTa clelyeT yYUThIBaTh, UTO €€ BEMYMHA HE MOKET MPEBBICUTHh OCAJIKH IUIMTHOTO
dbynaameHnTa, onpeneneHHoi B coorBercTBuU ¢ MeToaukoi CII 22.13330, u oka3arbcst MeHee
0CaJIKi CBaHOTO (yHJAMEHTA, MOJYYEHHOM IO cXeMe YCIOBHOIO (yH/IaMEHTa.

7.5 Oco0eHHOCTH NMPOEKTUPOBAHUS 00/IblIepa3MepPHbIX KYCTOB U MoJIeil cBaii
U IVIMT POCTBEPKA

7.5.1 PacueT KOHCTPYKTUBHOI CHUCTEMBl «CBalHOE OCHOBaHUE — M3rubaemasi MiauTa —
BEpXHEE CTpOCHHE» B OOIIeM ciy4dae CcleAyeT TMPOU3BOANTh B MPOCTPAHCTBEHHOMN
MMOCTAaHOBKE C Y4E€TOM COBMECTHOU PabOThl HaJ3EMHBIX U MOJ3EMHBIX KOHCTPYKIIMH 37aHUH,
CBalHBIX (PYHAAMEHTOB M UX OcCHOBaHHs. OrmpenereHre BHYTPEHHUX YCUIHUH B CBasX U
IJIATE€ POCTBEPKA CIIEIYET BBIMOJHATH YHCICHHBIMH MeTogaMu Ha DBM ¢ ncnosib30BaHUEM
anpoOMPOBAHHBIX MPOTPAMM, OTIMCHIBAIOIINX TAKOE B3aWMOJICHCTBHE.
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7.5.2 [Ilpu pacuere OoJsbllIEpa3MEPHBIX CBAWHBIX (PYHIAMEHTOB aedOpMAIIMOHHBIC
XapaKkTEepUCTHKH MaTepuala CBail, pocTBepKa © HaA(QYHIAMEHTHBIX KOHCTPYKIHMN
JIOTTYCKAeTCsl CUMTaTh YHNPYT'MMH, OTPAaHUYMBAs PACUETHBIC YCWIMS MpeleiaMH JUHEHHON
IPONOPLUUOHATIBHOCTH. MexaHuuecKkoe IOBEJACHUE TIpyHTa JOJDKHO HPEUMYIIECTBEHHO
OTHCHIBATHCS HEJIMHEHHBIMU MOJICTISIMU.

7.5.3 Mexanunyeckast paboTa rpyHTa [P ONPEACICHUH BHYTPEHHHX YCHJIMU B CBasiX B
coctaBe  OoJblIepa3MepHBIX  CBAllHBIX  (PYHIAMEHTOB  IPEUMYIIECTBEHHO  JIOJDKHA
ONMCHIBATHCS MOJEIISIMU, UCIIOJIb3YIOIIMMHU XapaKTEPUCTUKU IPYHTA, ONPENEIECHUE KOTOPBIX
pernamentupoBano jaeuctByronumMu  ['OCT. C menbro  BBISBIEHUA  OCOOCHHOCTEH
MEXaHUYECKOW paboThl (yHAAMEHTOB M HAA3EMHBIX KOHCTPYKIMH B OTAEIBHBIX CIIydasx
MOTYT TIPUMEHATbCA OoJiee CIOXKHBIE YINPYromIaCTUYECKHE MOJIENH, YYHUTHIBAIOILINE
YVOPOYHEHHWE U pPa3ylpOYHEHUE TIPYHTOB, IWIATAHCUIO U Jp. (MHOromapaMeTpuyecKue
yIpyroIiacTudeckue Moaenu). Bo3aMoXHOCTh BbIOOpa TaKOW MOZENTH TOJDKHA OMPEIeISIThCS
MOJIHOTOM  MH)XEHEPHO-T€OJIOIMYECKUX  M3bICKAHUM M YPOBHEM  OTBETCTBEHHOCTH
MPOEKTUPYEMBIX coopykeHuil. [Ipu mpoBeaeHHWH pacyeToB MO MHOTOMNAPaMETPUUYECKUM
YIOPYTOIUIACTUYECKUM MOJIENSIM B COCTaBE MPOEKTa HEOOXOAMMO IPOBOAUTH COMOCTABICHHE
pEe3yNbTaTOB pacuera MO PA3JIUYHBIM MOJEISIM M YYUTHIBATH BO3MOXKHOE YBEIUYCHHE
BHYTPEHHUX YCHUJIMH JUIS BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB.

7.5.4 Tlpu mocTpoeHUM PACUYETHON MOJENM OCHOBAHMS JOJDKHBI OBITh Ha3HAYCHBI
HEoO0XoauMBbIe TabapuThl pacueTHON 00JacTH M KOH(HUrypamusi KOHEYHO-DJIEMEHTHOU HIIH
KOHEYHO-Pa3HOCTHOW pa30uBku. Pa3zmepsl 001acTv OCHOBaHUS, MPUMBIKAIONICH K CBAHHOMY
(byHIaMEHTY W YYHTHIBA€MOH NPH pacueTe CBaHOTO OCHOBAHHMSA, JIOJDKHBI 00ECIeUYHMBAThH
OTCYTCTBHE CYILIECTBEHHOTO BIMSHUSI TPAHUYHBIX YCIOBUN HA PE3yIbTaThl PACUETOB.

755 Ilpu mnpoegeHun pacyeToB (YHAAMEHTOB CJEAYET YYUTHIBATH BIUSHUE
YCTPOMCTBA KOTJIOBAHA, €I0 OrPAXXJAIOIIUX KOHCTPYKIUH, ITOCIIEA0BATEIbHOCTH BO3BEACHUS
0JIOKOB, YacTeil U ouepesiell COOPYKEHHsI, HEOJHOPOAHOCTH B I'€0JIOTMYECKOM CTPOEHUHU.

7.5.6 PacuetHas mojenb Oosbllepa3MepHBIX KYCTOB M MOJIEH CBail JOJKHA CTPOUTHCS
TakuM 00pa3oM, 4YTOOBI COJEp)KaThb IMOTPEIIHOCTh B CTOPOHY 3amaca HaJleXKHOCTH
NPOCKTUPYEMbIX (YHIAMEHTHBIX M HAJ3eMHBIX KOHCTpyKuuid. Ecmum 3apanee Takas
MOTPEUTHOCTh HE MOXKET ObITh ONpeseeHa, HEOOXOIUMO IPOBEIEHUE YTOUHSIOIUX PACUETOB
U orpeeseHne Hanbosee HeOJIaronpusTHBIX BO3/AEHCTBUII Ha KOHCTpYKUMH. Takxke ciemayer
YUUTBIBaTh BO3MOXKHbBIE HEONPEIEICHHOCTH, CBSI3aHHbIE C HA3HAUEHUEM PAcCUeTHON MOJAEIH U
BBIOOPOM JIepOPMAIIOHHBIX M IPOUYHOCTHBIX MOKa3aTenel IpyHTOB OCHOBaHUs. 111 3TOrO npu
MIPOBEICHUU KOMIIBIOTEPHBIX PAcyeTOB OOJIbLIEpAa3MEPHBIX TPYII CBail U CBAaHO-TUIUTHBIX
(GyHIaMEHTOB PEKOMEHJIyeTCsl POBOAUTH CONOCTABICHHUE OTICIBHBIX Pe3yJbTaTOB pacyera
AIIEMEHTOB PACUETHOM CXEMBbI C AaHAJTUTUYECKUMHU PEIICHUSMH, BBITOIHATH COMOCTABUTEIbHBIC
WM aJbTEPHATUBHBIC PACUETHI [0 PA3TMYHBIM F€OTEXHUYECKUM ITPOTpaMMaM.

7.5.7 Tlpum pacuerax, HUCIOJB3YIOUIMX Ui KAKAOTO I-T0 CIIOS TPYHTa TOJBKO
CTaHJapTHBIE NeQOpMaIlMOHHBIC TTapaMeTpbl TPYHTOB (Eij — Moxyib Aedopmanuu i-ro cios
IPYHTA [0 BETBU MEPBUYHOTO HArpy)eHus, £, j — MoAyib AedopManuu i-ro cjiosi TpyHTa 1Mo
BETBH BTOPHYHOTO HarpyxkeHus u v; — kodpduuuent Ilyaccona i-ro crmos rpyHTa),
JIOITyCKaeTcs TTyOuHy pacueTHOM 00JacTy Ha3HAyaTh Tak XK€ Kak M MPH pacdyeTax 0CaloK Io
cxeme ycioBHOro (¢yHaameHta mozpazdena 7.4. Ilpm mpoBeaeHWM pacdyeToB 1O
MHOTOIapaMeTPUUYECKUM MOJIENIAM TITyOMHAa CKUMAeMOW TOJIIM JOJDKHA OINpeNeNaThesl Ha
OCHOBaHUU NPOBEJCHHBIX PACUETOB.

7.5.8 Ilo pesynapraram pacueToB JOJDKHA OBITh BBISIBJICHa KayeCTBEHHas U
KOJIMUECTBEHHAs] KapTUHA TPYIMIOBOTO U KpaeBoro 3(pQexToB B CBailHOM OCHOBAaHMH, T.€.
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0Cc00EHHOCTH paboThI CBal, HAXOIALIMXCS HAa Pa3HBIX yyacTKax cBaifHoro nossa. Heo6xonumo
YYUTHIBATh YBEIMYEHUE IOJATIMBOCTA CBai, pabOTAaIOIIMX B COCTaBE CBAMHOHN TPYIIIBI
(mosis, Kycra) IO CpPaBHEHMIO € DPAaOOTOM OAMHOYHBIX CBall, a TakXe IEePEeMEHHOCTh
COIPOTHBIICHUS CBail U TPyHTa B 3aBUCUMOCTH OT UX MECTOIIOJIOKEHHUS (KpAaeBOro: yrioBoro,
TOPLIEBOTO U IIP.; BHYTPEHHETO: LEHTPAJIBLHOI0, IPOMEKYTOYHOIO U IIP.; B PA3PEKECHHON MU
CT'YIIIEHHOM 4acCTH U Ip.) B IPYyIIIE.

7.5.9 Ilpu pacyere Hag3eMHBIX M (PYHIAMEHTHBIX KOHCTPYKIIUN 3JaHUN JTOIYCKAeTCs
CBallHOE OCHOBAHME OIMCHIBaTb C IIOMOIIBIO JIMHEMHBIX M HEJIWHEHHBIX KOHTAKTHBIX
JJIEMEHTOB IOAATIMBOCTU. XapaKTEPU3YIOIUE ITU JIEMEHTHl 3aBUCUMOCTH «HArpyska —
ocazka» Uil TOJIOB CBall M MEKCBAWHOW ITOJOLIBBI IUIMTHI-POCTBEPKA PEKOMEHIYETCS
OIpeseNATh IyTeM MPOCTPAHCTBEHHOIO0 pacyeTa CBAalHOIO OCHOBaHUS MO JedopMalusM B
JMana3oHe Harpy3oK, XapaKTepHU3YIOLEM BO3MOXKHbBIE I€pernajbl pacyeTHBIX peakuuil B
rojoBax cCBal M MexcBailHOro rpyHra. JlomyckaeTcst ONUCBIBaTh pabOTy HEJIMHEHHbBIX
KOHTAKTHBIX 3JIEMEHTOB IOJATIMBOCTH IIyTEM HECKOJbKMX HTEpaluil ¢ H3MEHEHUEM
(mepecyeToMm) )KeCTKOCTE! JIMHEHHBIX KOHTAKTHBIX 3JIEMEHTOB.

7.5.10 Jlns ompeneneHus: *ECTKOCTHBIX XapaKTEPUCTHUK OCHOBAHUSA  JIOIyCKaeTcs
3aMEHATh IPOCTPAHCTBEHHBIM pacueT CBalHOTO OCHOBAaHUSA B 1I€JIOM PACYETOM €ro
XapakTepHbIX (parmeHToB. llpu mpoBeneHHMH TakMX pacyeTOB JONYCTUMO H3TrMOaeMblil
POCTBEpPK IPUHUMATh AOCOJIFOTHO KECTKHUM.

7.5.11 KoHueHTpanuo CABUTOBBIX AedopManuii U MJIaCTUUECKOE TEUEHHE IpyHTa IO
IPaHULIE  «CBasg — TIPYHT» CIEAyeT ONUCBHIBATH IIyT€M HCIIOJIB30BAHMS CIEIMAIbHBIX
«UHTEepPEHCHBIX» (KOHTAKTHBIX) 3JIEMEHTOB WJIM HAJJIEXKAallero CrylleHus KOHEYHO-
3JIEMEHTHOH (KOHEYHO-Pa3HOCTHOM) pa30MBKH.

7.5.12 s coopyxennii | ypoBus orBeTcTBeHHOCTH (I'OCT 27751) pacueT pocTBEpKOB
OoJblIepa3MEPHBIX CBAMHBIX (YHAAMEHTOB JIOJKEH OCYILECTBIIATHCS TOJBKO B HEIMHEHHON
nocraHoBke. g coopyxenuit II u III ypoBHEN OTBETCTBEHHOCTH JIOITYCKAETCS BBIITOIHATH
pacyeT H3rubaeMoro pocTBEpKa C HCIOJIb30BAaHMEM MOJENIU YIPYroro OCHOBaHMS,
XapaKkTepU3yeMoro TIEPEMEHHBIMH B  IJIaHEe KOI(P(PUIIMEHTAMH  KECTKOCTH. OTH
KO3(pQUIMEHTHl  Ha3HAyaroTCs [0 pe3yjbTaTaM pacyera cBailHOro ¢yHaamMeHTa I0
nedopManusM coryacHo nozpasneny 7.4. Ilpu sTom mpu NPOEKTHUPOBAHUHM KOHCTPYKLIHU
IUIUTHOTO POCTBEpKa CleayeT BbIOMpaTh HanOojiee HeOJIaromnpHsTHBIE Cydyal BO3MOKHOTO
pacnpenenenys CONpOTUBIEHUN cBail B IulaHe. BriOOp TONIIMHBI pOCTBEpKa Ompenensercs
pacueToM Ha IpOJaBJIMBAaHUE.

7.5.13 ApmupoBaHME IUIUTHI POCTBEpKA BBINOJHSETCS apMaTypHBIMU CETKaMHM WU
OTJeNbHBIMU cTepKkHAMH B cooTBeTcTBHHU ¢ CII 63.13330. IIpu 3TOM HeoOXoqMMasi BeIUYHHA
pabodero apMUpOBAaHUS POCTBEpKA OMpeneisieTcsl MO JEHCTBYIOIIMM B €ro CEeYeHUsIx
YCUJIHSIM, OTIPEJIeIEHHBIM COTJIACHO TPEOOBaHMUSM HACTOSILETO pa3/ena.

7.5.14 Pacuer mo IpOYHOCTH Marepualia CTBOJA CBail B COCTaBE CBANHO-TIJIMTHBIX
¢byHaamMeHToB, OoJbIIEpa3MEPHBIX KYCTOB M MOJIEH CBail cieayeT OCYIIeCTBISATh C Y4eTOM
BO3MOXKHOCTH TEeperpy3ky CBai, /UIsl 4ero pacueT cBail o MPOYHOCTU ee MaTepuaia cleayeT
BECTH Ha Harpy3kH, B 1,5 pasza mpeBbllIaloNME pPAaCUYETHYIO BEJIWYUHY YCWIMM B cBasx. [Ipu
MPOBEJICHUHN YKa3aHHBIX PAcUeTOB CJIEAYET YYHUTHIBATh MECTOIOJOKEHHE CBail B cOCTaBe
(byHIaMEHTOB.

7.5.15 bompiepasMepHble KYCTBI M IIOJII CBaill CIEAyeT IPOEKTHUPOBATb C Y4YETOM
BO3MO)KHOCTH II€pelayd  HArpy3kd Ha TPYHT HENOCPEICTBEHHO Yepe3 IOAOLIBY IUIUTHI
pPOCTBEpPKa, B CBS3U C YeM B IMPOEKTE JOKHBI ObITH MPETyCMOTPEHBI MEPONPHSITUS IO
COOTBETCTBYIOIIEH MOArOTOBKE OCHOBaHMA. IIpu Ha3HaueHMM IITyOWHBI 3aJ0KEHHS IUIMTHOU
YaCTU CBAIHO-IUIMTHOTO (PyHAaMEHTa HEOOXOIMMO YIUTBIBATh CE30HHOE IIPOMEP3aHNE TPYHTOB.
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7.5.16 B mpoekTe CBallHBIX M IUIMTHO-CBAMHBIX (DYHAAMEHTOB COOPYKCHHH IEPBOTO
YPOBHSI OTBETCTBEHHOCTH CIIEAYET NPEAyCMAaTpPHBATh YCTAHOBKY CIEUMATbHBIX JaTYHKOB
U3MEpEHUs YCUINIl B HauboJjee HarpyKeHHBIX CBasX COOpYKeHHs. JlaTUMKu JAOKHBI ObITh
YCTQHOBJICHBI HE MEHEE 4YeM B 2-psAJOBBIX, 2-yIJIOBBIX M 2-KpaeBhIX CBasx B HauOolee
HArpy>KEHHBIX YaCTAX COOPYKEHUS.

7.5.17 Tlpu ycrtpolictBe OypoHaOMBHBIX CBail quameTpoMm, mpeBbiuaromM 800 MM, He
menee 10 % u3 Hux, (a npu Harpyske 6onee 500 kH — Bce cBam) 10TKHBI ObITh 3AIPOCKTHPOBAHBI
C apMaTrypHbIMH KapKacamy, OCHAIIIEHHBIMHM CIEIMAIBHO MpPEeIyCMOTPEHHBIMU TpYyOKamu,
00ecneynBaroMMHI BO3MOKHOCTh KOHTPOJIS CIUIOIIHOCTU M MPOYHOCTH OETOHA CBAHBIX CTBOJIOB
HEpa3pyLIAIOIIMI METOAAMH.

7.6 Oco0eHHOCTH MPOEKTUPOBAHUS CBaliHBIX QYHAaMEHTOB
NMPH PEKOHCTPYKIMH 3TaHUNH U COOPYKeHU

7.6.1 IlpumeHenue cBallHbIX (YHIAMEHTOB ITPU PEKOHCTPYKIUH 31aHUI U COOPYKEHUH
HauboJsee 1Lenecoo0pa3Ho MpU 3HAYUTEIHLHOM YBEJIIMYEHUHM HAarpy3KM Ha OCHOBAaHUE U IPHU
HAJINYUU B OCHOBAHUU CIA0bIX TPYHTOB.

Jns cBaiiHBIX ()YyHOAMEHTOB MOTYT OBITH HCIOJB30BaHBI 3a0WBHBIC, BIIABJIMBAEMbIC,
OypOMHBEKLIMOHHBIE U IpYTHe BU/IbI CBail IPU COOTBETCTBYIOLIEM 00OCHOBAaHHH.

7.6.2 CgaifHple (hyHAaMEHTHI TPU PEKOHCTPYKIMU 3JaHUA M COOPYKCHHH CIeayer
IPOEKTUPOBATh B COOTBETCTBUU C TPeOOBAaHMSAMM HACTOALIErO MOApAa3Jiena U IMOJpa3/esioB
7.1-7.4. VicxoaHble qaHHbIE [T IPOEKTUPOBAHUS IOMUMO YKa3aHHBIX B 4.1 10IDKHBI cofiepKaTh
pe3ynbTaThl 00CIEeIOBaHHSI OCHOBAaHWH, (PYHIAMEHTOB M KOHCTPYKIMH PEKOHCTPYHPYEMOTO
30aHuss, a corylacHo 5.14-5.17 B yCNOBHSX CYIIECTBYIOLIEH 3aCTpOMKHM — Takke 31aHUM U
COOpYKECHHH, MONATAIONINX B 30HY BIusHUS pekoHcTpykimu (cM. TOCT P 53778).

7.6.3 MHXeHepHO-TeOJOrMYecKhe U3bICKaHUSA JUISI  PEKOHCTPYKIMM  JOJKHBI
IIPOBOAMTHCS B COOTBETCTBHM C TPEOOBAaHUSMHU pas3fiefla 5 U C y4eTOM JIOMOJHUTENbHBIX
ykazanuii paszaenoB 9-13 nacrosimero CII.

7.6.4 B npoekTax peKOHCTPYKIMM OCHOBaHMN M (YH/JIaMEHTOB 3[aHUI U COOPYXKEHUH
JOJKHBI TIPUHUMATbCSl TaKW€ pEIIeHUs, MNP KOTOPhIX MAaKCHUMAaJlbHO HCIOJIb3YIOTCS
CYIIECTBYIOIIME KOHCTPYKIIUH (PYH/ITAaMEHTOB M HECYIas CHOCOOHOCTh TPYHTOB.

7.6.5 ®OyHmameHThl W3 3a0MBHBIX CBald, MPOEKTHPYEMbIE IS PEKOHCTPYKIUHU B
YCIIOBHSX CYLIECTBYIOIIEH 3aCTPOMKH, TOJKHBI IIPOBEPATHCS Ha 0€30MaCHOCTH 10 YCIOBUIM
TUHAMUYECKUX BO3JCUCTBUM HAa KOHCTPYKIMU OJM3KOPACIOJIOKEHHBIX 3MaHUNH U
COOpPY)KEHHUI B COOTBETCTBUU C TpeboBaHUsAMH 4.8, a Takke Ha 0€30IacCHOCTb 110 YCIOBUIO
CMEILICHUS IPYHTA BOKPYT IOTPYKAcMbIX CBaM.

be3onacHoe 110 yCIIOBHSAM JUHAMUYECKUX BO3IECHUCTBUI PACCTOSIHUE I, M, OT IOIPY’KacMbIX
CBall J10 3/TaHUI WJIA COOPYKEHUH, KaK ITPABUJIO, TIOJDKHO HAa3HAYAThCA HE MEHEe 25 M.

7.6.6 Ecim paccrosiHue I' OT OmKaiImX MOrpyKaeMbIX CBail MEHbILE 25 M, JOIMyCTUMBIC
Oe3omacHble pacCTOSIHMS ClIENyeT YCTaHaBIMBaThb MCXOIS M3 YCJIOBUS, YTOOBI CKOpPOCTb
BEPTUKAIBHBIX KoseOaHuii (yHmamenta V, cm/C, Ha PacCTOSHUM I OT IOTPYXKaeMoil CBau HE
NPEBBIATIA MIPEAEIBHO JOITYCTUMOIO 3HAYCHUs UL JAHHOTO 3[JAaHUS WIA COOPYKEHUs, KOTOPOE
JIOJDKHO YCTAQHABJIMBAaThCSl B 3aBUCUMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH 3[aHMS WU
COOPYXKCHUsI M KAaTeTOPUMHM UX COCTOSIHUA. JUIA 31aHuMi, HaXOAUIMXCS B yIOBJICTBOPUTEILHOM
COCTOSIHHH, TIPY 3a0MBKE CBAll MOJIOTaMHU JIOIYCTUMBIE 3HAYEHUS CKOPOCTe KOJIeOaHUi MOTYT ObITh
orpeesnieHs! 1o Tadsmie 7.20. B HeoOX0MMMBIX CTydasix, B TOM YHCIIe IIPA BUOPOTIOTPYKEHHH CBa,
JIOIyCTUMBIE O€30IacHbIC PACCTOSIHMS JIOJDKHBI YTOYHSTBCS HA OCHOBE HMHCTPYMEHTAJbHBIX
HCCIIEZIOBAHUH TTapaMeTPOB KoJIeOaHWH TPYHTA U COOPYKEHHI TIPH TIPOOHOM TIOTPY>KEHHH CBAH.
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[IpumMeuanue — YMEeHbIICHHE HETraTUBHOTO AWHAMHUYECKOTO BO3AEHCTBUS OT 3a0MBKU CBail Ha
CYLLECTBYIOIIME 3AaHHUS M COOPYXKECHHS BO3MOXKHO IIyTeM IIOIPY’KEHUs CBail B JIMACPHBIE CKBaXKUHBI,
NPUMEHEHUEM THIPOMOJIOTOB C OOJIBIIOW MaccoM MX yJapHOW YacTH IpHU Majoil BBICOTE €€ IOoAbeMa,
BHOPOTIOTPY>KEHHS U JP.

Tabnuma 7.20

JlonycTiMBbIe CKOPOCTH KoJieOaHuid, CM/C, ITPU TPYHTaX OCHOBaHHS
Ilecku
KOHCprKHI/II/I 3ﬂaHI/H‘/lI u COOpy)KeHI/Iﬁ IIJIOTHBIC I Cpe,[[HefI IINIOTHOCTH I PBIXJIBIE
FJ'II/IHI/ICTBIG TPYHTBI ITPH T10KA3aTCJIC TCKYYECTH
I, <0,5 0,5<1,<0,75 I, >0,75

MOHOJIUTHBIE KEJIE300€TOHHBIE 1 45 3,0 1,0
KapKacCHbIE CO CTAIbHBIM KapKacoM
KapkacHble ¢ paMHBIM KapKacoM U3 3,0 15 0,5
MOHOJIMTHOIO Kejie300eToHa
Kupnudneie 6J109HBIC ¥ TAaHESIbHBIC 2,0 1,5 0,4

3HaueHus CKOpocTH Kosebanuii V, cm/c, 3maHUil U COOPY>KEHUH BBIUUCISIOT IO
dbopmyie
V = 2nad, (7.39)

rJie 0 ¥ 0 — COOTBETCTBEHHO aMILIMTY/Ia U 4aCTOTa KOJICOaHHUIA, OIIpeIeIIieMbIe IKCTICPUMEH-
TAJILHO TIPH IPOOHOI 3a0MBKE CBaii.

7.6.7 B cnyyasix xorja mpuMeHeHHe 3a0UBHBIX CBail BOJIM3M CYILECTBYIOMINX 3AaHUNA U
COOPYKCHHI OKa3bIBACTCS HEBO3MOXXHBIM I10 YCIOBHIO JUHAMHYECKHX BO3JICHCTBHUN, OHU
MOTYT OBITh 3aMCHEHBl Ha BJaBJIMBACMbIC CBaW, [OTPYXKAEMbIC CIICIUATbHBIMA
CBAeB/IABJIMBAIOIIMMH YCTAHOBKAMH HJTU C IIOMOIIBIO JOMKPATOB.

MunumaneHo HeoOxoaumoe ycunue F, xkH, ans BmaBiauBaHus cBail Jomyckaercs
OTpeNIeTsTh 10 (hopMyIie

F>y.Faq, (7.40)

r1e Y. — K03(pPUIMEeHT ycaoBuil paboThl, IPUHUMAEMBII MPU CKOPOCTH MOTPY>KEHUS CBAU J10
3 m/MuH paBHBIM 1,2;
Fd — Hecymas cnocoOHOCTh CBaM MPH Pa3IMUHBIX [NTyOHHAX €€ MOrPYKEHHUs B TPYHTOBBIX
YCIJIOBUSIX y4acTKa CTPOUTENbCTBA, KH.

IIpyn mpuMeHeHUM BIABIMBAHUA CBAall I YCWICHHS OCHOBAHUN PEKOHCTPYUPYEMBIX
3MaHuil uX (QyHJAMEHThl U TMOJ3E€MHblE KOHCTPYKIIMH JOJDKHBI OBITH IPOBEPEHBI Ha
BO3MOKHOCTh BOCHPUSATHS YCUJIUS BIaBIMBaHUsA F 1 B ciiyyae HEOOXOAMMOCTH YCUIICHBI.

7.6.8 B cnywasx mnpumeHeHUss OypoOBBIX CBail NpU PEKOHCTPYKIUH 3JaHUN U
COOpPY)KEHUII HEOOXOIUMO MPOBECTH OIEHKY BO3MOXKHOW IpH YCTPOMCTBE TakuX CBal
TEXHOJIOTUYECKOM OCaJKW, KOTOpas MOXKET BbI3BaThb OCAJKYy OJM3KO pacrojloKEHHBIX
(byHIaMEHTOB, a TAaKXK€ MPEIYyCMOTPETh MEPONPHUATHS M0 YMEHBIIECHHIO TEXHOJIOIMYECKOH
OCaJIKM, B TOM YHUCJE€ W 3a CYET MCIOJb30BaHUS CTAHKOB, OCHAIEHHBIX WHBEHTAPHBIMHU
oOca/iHBIMU TpyOamH.

7.6.9 Ilpm ycwieHNHM CBaHBIX (QYHAaMEHTOB PEKOHCTPYHPYEMBIX 3HTaHUN ITyTeM
MOABEACHUS JOINOJIHUTENIBHBIX CBall IOJ CYLIECTBYIOIIUE POCTBEPKU IOCIEIHUE JOJIKHBI
IIPOBEPSTHCS HA MPOYHOCTh B CBSI3M C U3MEHEHHEM HArpy30K M MECT MX IpPWIOKeHus. B
cllyyae HeJJOCTaTOYHOM MPOYHOCTH POCTBEPKOB HEOOXOMMO MPOEKTUPOBATH UX YCHIICHHE.

7.6.10 JlonmonmHWTENBHBIE OCAIKA OCHOBAaHHHA PEKOHCTPYHPYEMBIX 3JIaHUA W
COOpPYKCHMM, BBI3BAHHBIE DPEKOHCTPYKLMEH, HE JODKHBI IPEBBINIATh IPEAEIbHBIX
JOTIOJIHUTEIBHBIX 3HAYEHWM, KOTOpBIE CIEAyeT YCTaHaBIUBaTh B COOTBETCTBUU C
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TpeOOBAaHUSMHU  CICIUAIBHBIX TEXHMYECKMX YCIOBUH B 3aBUCHMOCTH OT  YpPOBHS
OTBETCTBEHHOCTH KaK CaMOT0 COOPYKEHHS M KaTErOpUU COCTOSIHHUS €ro KOHCTPYKLUH, TaK U
NPUMBIKAIOIINX K HEMY 00BEKTOB OKPYIKAIOIIEeH 3aCTPOUKH.

7.6.11 BriOop Tuna cBau, MaTepuasga U METOAA €€ YCTAaHOBKH CIEAYET IIPOU3BOJIUTH C
YUETOM:

TPYHTOBBIX U THAPOTrCOJIOTHUCCKUX YCJIOBI/Iﬁ Ha TUIOIIaAKEe, BKIIIOYasA IMPUCYTCTBUC U
BO3MOXXHOCTH IPUCYTCTBUS NPENSTCTBUN B OCHOBaHUH,

HaNpsDKCHUH B CBae MPU €€ yCTaHOBKE;

BO3MOXKHOCTH COXPAaHEHHsSI U IPOBEPKHU IIEIIOCTHOCTH CBaU NIPU YCTAHOBKE;

BJIMAHUA MCTOAA U MMOCIICAOBATCIBHOCTH YCTAHOBKHU cBail Ha YK€ YCTAHOBJICHHBIC U Ha
MPUMBIKAIOIINE COOPYKCHUS U KOMMYHUKAIUY;

JOIMYCKOB, B IpCACIaX KOTOPBLIX CBad MOXKCT OBITH HaACKHO YCTAaHOBJICHA C Y4C€TOM
TEXHOJIOTUYECKUX OCaJIOK;

Pa3pyLIUTEIbHBIX XUMHUYECKUX BO3JAEHCTBUI B OCHOBAHUU;

BO3MOYKHOCTH CBSI3HM Pa3JIMYHBIX TOPU30HTOB MOA3EMHBIX BOI;

rpy30N0ABEMHBIX U TPAHCIIOPTHBIX OINEPALIMil CO CBAsSIMU;

BJIMSIHUSL YCTPOMCTBA CBail HA COCEIHUE 3/IaHUsI.

7.6.12 Ilpu paccMOTpeHUHU TepedrciIeHHbIX B 7.6.5-7.6.11 BompocoB ciemyer oOpaTuth
0c000e BHIMaHUE Ha CIIETYIONINE MOMEHTBI

niepeMEIleHHsI U BUOpAIIMK COCEHUX 3/IaHU ITPU YCTPOICTBE CBak;

MCIIOJIB3YEMBII TUIT MOJIOTA WK BUOpATOPA;

JTMHAMUAYECKHE HANPSOKCHUS B CBae NIPU 3a0MBKE;

IIpU YCTPOHCTBE OYypOBBIX CBail, I KOTOPBIX HCIOJb3YIOTCS KHJIKOCTU BHYTpPHU
CKBaXXHMHbI, HEOOXOAUMO MOAJIEPKHUBATH JAABJICHHE KUJKOCTH Ha YpOBHE, 00eCreunBaroIIeM
YCTOP'I‘{HBOCTI) CTCHOK CKBaXMHbI MW HCKIIIOYAKOIIEM BO3MOXKXHOCTH BO3HHMKHOBCHUSA
T'UJPOPA3PHIBOB;

O4YMCTKA JHA, a UHOIr'Ja U CTBOJIA CKBAXHWHBI OT IlJIaMa, 0COOEHHO IMpU UX HAITOJITHCHUH
OEHTOHUTOBBIM PaCTBOPOM;

MECTHas HCYCTOI\/'I‘-II/IBOCTI) CTBOJIa CKBAaXHWHBI IIpU 6eTOHI/IpOBaHI/II/I, qTO MOXKET
NPUBECTH K MOMAJaHUIO IPYHTA B TEJIO CBaH;

nomnagaHvue rpyata 1 BOJAblI B TCJIO HAOMBHBIX CBall U BO3MOYKHOE HapymcHue CbIporo
0eTOoHa IOTOKOM BO/IBI;

BJIMSTHHE HEBOJIOHACHIIICHHBIX CJIOEB MECKa BOKPYT CBaW, KOTOPHIE OTOMPAIOT BOIY U3
OcToHa;

3aMeIISIONIEE ISWCTBUE XMMHUUECKUX BEIIECTB, COACPIKAIUXCS B TPYHTE U TPYHTOBOU BOJIE;

YIUIOTHEHHE IPYHTa U BO3HUKHOBEHHE IIOPOBOIO [AaBJICHUs IIPU YCTPOMCTBE CBail
BBITCCHCHHS;

HapyILICHUE TPyHTA NPH OypeHUN CKBAXXUH JJIsl CBA.

8 TpeOoBaHUsI K KOHCTPYMPOBAHUIO CBAHHBIX (PYHIAMEHTOB

8.1 Caaiinble (yHOAMEHTHI B 3aBUCUMOCTH OT JEHCTBYIOIIMX HArpy3oK Cclexyer
MIPOEKTUPOBAThH B BUJIE:

a) OAMHOYHBIX CBall — IO/ OTAEIBHO CTOSIILIUE OIIOPHI;

0) cBaliHBIX JIEHT — TIOJ] CT€HbI 3[JaHUIl U COOpYKEHUH MpH nepeaaye Ha GyHIAMEHT
pacripe/ielIeHHBIX 110 JUIMHE HAarpy30K C PacHoJIOXKEeHHEM CBail B OJIMH, /1Ba U OoJjiee psiioB,;

B) CBallHBIX KYCTOB — IIOJI KOJIOHHBI C PaclOJIOXKEHHEM CBail B IJIaHE Ha y4acTKe
KBaJpaTHOM, MPSMOYTOJILHOU, TpaneueuaaIbHoN U Apyrux Gopm;
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I) CIUIONIHOIO CBalHOTO TMOJNSI — TIOJA TSDKENbIE COOPYKEHHUS CO CBasMU,
PAcIIONIOKEHHBIMHU TIOI BCEM COOPY)KEHHEM M OOBEIMHEHHBIMU CIUIOIIHBIM POCTBEPKOM,
MOJIOIIBAa KOTOPOTO pa3MellieHa Ha rpyHTe (O€TOHHOI MOATOTOBKE);

1) CBAalfHO-TNIUTHOTO (pyHIAAMEHTA.

8.2 B 3aBuUCMMOCTH OT KOHCTPYKLHHU 3/IaHUSI TMPUMEHSIOT JIEHTOYHBIE POCTBEPKH,
POCTBEPKU CTAKAaHHOT'O TUIIA U IUNIUTHBIE POCTBEPKHU.

8.3 JleHTOouHBIE POCTBEPKU MPUMEHSIOT, KaK MPaBWIO, JUIS 3[JaHUNA C HECYLMH CTEHAMH.
IInprHa pocTBEpKa 3aBUCUT OT YMCIIA CBAH B IIONIEPEYHOM CEUCHUH U OT IIMPHUHBI HECYILIEH CTEHBI.

3HaueHUEe cBeca pOCTBEPKAa OT TpPaHU CBail JOHKHO MPUHUMATBCA C  y4ETOM
JIOITYCKAEMBbIX OTKJIOHEHUI CBaM.

BricoTy pocTBepka onpenensitoT pacueroM B cooTBercTBUM co CII 63.13330. PocTBepk
pPacCUMTHIBAIOT KaK KeJe300€TOHHYI0 MHOTOIPOJIETHYIO Oanky. ApMHUPOBAaHHME POCTBEpKa
MIPOU3BOIUTCS MPOCTPAHCTBEHHBIMH apMaTypHBIMH KapKacamH, Kak MpPaBUJIO, U3 apMaTypbl
kiacca A-111 (A400). [Ins pocTBepka MPUMEHSIOT, KaK IIPaBUIIO, OETOH KJIacca Mo MPOYHOCTH
B >15. PocTBepk yKiaabIBaOT 10 OETOHHOM MOATrOTOBKE Kiiacca B7,5.

8.4 PocTBepkH CTakaHHOTO THIA, COCTOSIIUE W3 IUIMTHON YacTU M MOJKOJIEHHHUKA —
CTaKaHHOM 4acTH, IPUMEHSIOT B 3JaHUAX CO COOPHBIM )KEJI€300€TOHHBIM KapKacoM.

Pa3meps! pocTBepka B IUIaHE NOJBKHBI TPUHUMATHCSA KpaTHBIMU 30 cM, a 1O BBICOTE —
15 cM. KOHCTpYKTHBHYIO BBICOTY pOCTBepKa Ha3HadatoT Ha 40 cM Oosiblie TITyOUHBI CTaKaHa.
PocTBepk paccuuThIBaroT Ha U3rU0 (IJIMTHAsI YacTh, CTAKaHHAs 4acTh) M HA MPOJABIMBAHHE
(MpoaaBIMBaHNE KOJIOHHBI U YIJIOBOW CBam) B cooTBeTCTBUU ¢ TpeboBanmsmu CIT 63.13330.
ApMHUpOBaHHE pPOCTBEPKAa MPOM3BOAAT IUIOCKUMH  CeTKaMu (TUIMTHas 4YacTh) U
MIPOCTPAHCTBEHHBIMU KapKacaMu (CTEHKU CTaKaHa).

8.5 I TshKeNbIX 37aHUM M COOPYKEHUH NMPHUMEHSIOT, KaK MpaBuilo, OoJblepa3MepHbIe
IUIMTHBIE pOCTBEpKU. [Ipu 3TOM BBICOTY IUIMTHOrO POCTBEpKA ONPENESIIOT M3 pacyuera
BO3MO>KHOCTH BOCTIPUSITHS UM TTONIEPEYHBIX CUJI (TI0 PacyeTy Ha MPO/IaBIMBAHUE).

[InuTHBIE POCTBEPKM apMHUPYIOT BEPXHUMH M HWXKHHMHM CETKaMU M3 apMaTyphl,
KOTOpBIE YKJIA[IbIBAIOT Ha NOJJEPKUBAIOLIME KapKachl. bosbliepasMepHbIE IIJIMTHBIE
POCTBEpPKU M3TrOTABIMBAIOT U3 OETOHA, YKIIAJbIBAEMOI'0 Ha OETOHHYIO IIOJIFOTOBKY.

8.6 Ilpu paszpaboTke mpoekTa CBalHBIX (PyHIAaMEHTOB HEOOXOJUMO YUHUTHIBATH
CIIEIyIOIINE JaHHbIe: KOHCTPYKTUBHYIO CXEMY MPOEKTUPYEMOTrO 3JaHUS UM COOPYKEHHUS;
pa3Mepbl HECYIIUX KOHCTPYKLMM U MaTepuall, U3 KOTOPOro OHU NPOEKTUPYIOTCS; HAIMYUE U
rabapuThl PsiIOM PACIIONIOKEHHBIX 3aryOJIeHHBIX TOMEIICHUH 31aHNS UITH COOPY>KEHUS U UX
(byHaaMeHTOB; Harpy3kd Ha (yHIAMEHT OT CTPOUTENbHBIX KOHCTPYKIUI; pa3MelieHue
TEXHOJIOTUYECKOI0 O0OpYJIOBaHMSI W HArpy3KH, IepeJaBaeMble OT HEro Ha CTPOMTEIbHBIE
KOHCTPYKLIMU U TI0JIBI, @ TAK)Ke TPEOOBaHMSA K MPEASIIbHBIM OCaJKaM U KPEHaM CTPOUTEIbHBIX
KOHCTPYKIIUK U QyHIAMEHTOB 1101 000PYyI0BaHHE.

8.7 Yucno cmaii B ¢yHIaMeHTE M HMX pa3Mepbl CleAyeT Ha3HauaTb M3 YCIOBUS
MaKCHMaJbHOTO HCIIOJIb30BAHMSI MPOYHOCTH MaTepHalia CBall M TIPYHTOB OCHOBAHHUS IPHU
pacyeTHON Harpyske, JOIyCKaeMOH Ha CBal0, C y4E€TOM JOIYCTHUMBIX IIEPErPy30K KpanHUX
CBail B pyH/IaMEHTE B COOTBETCTBHUH ¢ TpeboBanusimu 7.1.11.

Bb100p KOHCTPYKIIMK U pa3MepOB CBail TOJKEH OCYIIECTBIATHCS C YU€TOM 3HAUCHUH U
HaAIpaBJIeHUsl JEHCTBUS HAarpy30K Ha (DyHJAMEHTbI, a TaK)Ke€ TEXHOJOIMH CTPOUTEIbCTBA
3/1aHUSl U COOPYKEHUS.

[Tpu pazMeniennu cBaii B Ii1aHe HEOOXOUMO CTPEMUTHCSI K MUHUMAJIbHOMY YHCITY UX B
CBAllHBIX KYyCTax WJIM K MaKCHMaJIbHO BO3MOXXKHOMY INIAry cBail B JIEHTax, J00MBasCh
HanOOJIBIIIETO UCTIOIB30BAHMS TIPUHITON B MPOEKTE HECYIIEH CIIOCOOHOCTH CBaid.
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8.8 ComnpspkeHue cCBalfHOIO pOCTBEpKA CO CBasMHU JIOMYCKAETCs MpelycMaTpuBaTh Kak
CBOOOHO OMUPAIOIINMCSI, TAK U YKECTKHM.

CBoOosiHOE omupaHHe POCTBEpKAa Ha CBau JOJKHO YUHMTHIBATHCS B pacyeTax YCIOBHO
KaK MIAPHUPHOE COMPSHKEHUE M MPU MOHOJIUTHBIX POCTBEPKAX JOHKHO BBIMOITHITHCS MTyTEM
3aJICJIKH T'OJIOBBI CBau B POCTBEPK Ha riayouny 5—10 cm.

Kectkoe compsikeHHe CBaHOrO POCTBEPKA CO CBasIMU CIENYeT NMpeaycMaTpuBaTh B
cirydae, Korja:

a) CTBOJIBI CBail pacmojlarailoTcsi B ClaObIX TpyHTaX (PBIXJIBIX MECKaxX, TITUHUCTBIX
TpyHTaxX TeKy4el KOHCUCTEHIINHU, WiIax, Topdax u T.11.);

0) B MecTe COMpsKeHMsI CXKUMAIoIlas Harpyska, nepefaBaemasi Ha CBaro, MPUIIOKEHA K
HEl C SKCIICHTPUCHUTETOM, BBIXOSIINM 32 MIPEIeTIbl €€ sipa CCUCHUS;

B) Ha CBal JCHCTBYIOT TOPH3OHTANbHBIE HArpy3Kd, 3HAUYCHUS MEPEeMEUICHU OT
KOTOPBIX MPU CBOOOTHOM ONHMPAHUU OKa3bIBAIOTCS 00JICe TMPEISTBHBIX I IPOSKTUPYEMOTO
3/IaHUS WA COOPYKCHHUS:

) B QyHIaMEHTE UMEIOTCSI HAKJIOHHBIC HITH BEPTUKAILHBIC COCTABHBIC CBaH;

1) cBau pabOTarOT Ha BBIACPTUBAIOIINE HATPY3KH.

8.9 Xectkoe compsipkeHHE KEeNe300€TOHHBIX CBail C MOHOJIMTHBIM JKeJIe300€TOHHBIM
POCTBEPKOM CJEAyeT MpeaycMaTpuBaTh C 3a/€TKON TOJIOBBI CBAaM B POCTBEPK Ha IIIYOHHY,
COOTBETCTBYIOIIYIO JIJTMHE AHKCPOBKU apMaTyphl, WM C 3aJICJIKOM B POCTBEPK BBIITYCKOB
apMaTypbl Ha JJIMHY MX aHKEpOBKU B coOTBeTcTBHM c TpeboBanusamu CII 63.13330. [ns
JKECTKOW 3aJICTKH B TOJIOBE TMPEABAPUTEIHHO HANPSDKCHHBIX CBall JIOJDKEH OBITh
MPEeIyCMOTPEH HEHANpsAraeMblii apMaTypHBIH KapKac, HCIOJIb3yeMblil B JajbHEHIIeM B
Ka4yeCTBE aHKEPHOM apMaTypshl.

JlommyckaeTcsi TakKe KECTKOE COIMPSKEHHE C MOMOIIBI0 CBAPKU 3aKJIAJHBIX CTATbHBIX
AIIEMEHTOB TIPH YCIOBHH o0OecTieueHust TpeOyeMol IPOYHOCTH.

IIlpumeuanus

1 AHKepoBKa pOCTBEpKa M CBail, pa0OTAIOIIMX Ha BBIAEPrUBaroiiMe Harpy3kud (cMm. 8.8 1), momkHa
MpeayCcMaTpUBAaTbCA C 3aJeNKOH apMaTypel CBail B POCTBEpK Ha TIIyOHMHY, OINpenelIieMyl0 pacuyeToM Ha
BBIJICpTHBAHHUE.

2 Ilpu yCHJICHHH OCHOBAHWH CYIIECTBYIONIMX (YHIAMEHTOB C IOMOIIBIO OYPOHMHBEKIIMOHHBIX CBail
JUTMHA 33JICTIKU CBail B ()YHIAMEHT JOJDKHA PHHUMATHCS 110 PACUETy HIIM Ha3HAYaThCS KOHCTPYKTUBHO PaBHOM
ST JHaMeTpaM cBau (MIpH HEBO3MOKHOCTH BBIMOJHEHHsI 3TOTO YCIOBUSI CIIEyET NPeyCMaTpUBaTh CO3aHUE
VIIUPEHHUS CTBOJIA CBAU B MECTE €€ MPUMBIKAHHS K POCTBEPKY).

3 Ilpum KecTKOM 3a/elKe CBail MyTeM 3aBEJCHHS HMX CTBOJA B POCTBEPK MOCICTHHUNA ITOKEH OBITh
paccuuTaH Ha MPOJABIMBAHUE C YUETOM KOHCTPYKTHBHOI'O PEILIECHUS TAKOW 3aJ1EIKH.

8.10 YKecTkoe coeqMHEHHE CBail CO COOPHBIM POCTBEPKOM JIOJDKHO OOECIICUMBATHCS C
MPUMEHEHHUEM KOJIOKOJIO00Pa3HBIX OTOJIOBKOB. [Ipu cOOPHOM POCTBEPKE JOMYCKAETCS TAKKe
3aMOHOJIMYMBAHUE CBAM B CIEIIUAIIBHO MPEAYCMOTPEHHBIE B POCTBEPKE OTBEPCTHSI.

8.11 Cpam B KycTe BHEIEHTPEHHO HAarpyKeHHOTO (pyHIaMeHTa clenyeT pa3MeliaTh
TakuM 00pa3oM, 4YTOOBI PaBHOJEHCTBYIOIIAs TOCTOSHHBIX HArpy30K, NEHCTBYIOIIMX Ha
byHIaMEHT, MPOXOIUiIa BO3MOKHO OJFKE K IIEHTPY TSHKECTH TUTaHA CBail.

8.12 JInst BocTIpUATHSI BEPTUKATBHBIX HATPY30K U MOMEHTOB, a TAK)XK€ TOPU30HTATHHBIX
Harpy3oK (B 3aBUCUMOCTH OT WX 3HAUYCHHS W HAMpaBIEHUS) TOMYCKAETCs MPEAyCMaTpUBATh
COUeTaHHNe BEPTUKATbHBIX, HAKIIOHHBIX M KO3JIOBBIX CBa.

8.13 Paccrosinue MeXay OCIMH BUCAYMX 3a0MBHBIX U BJIaBIWBAEMBIX CBall TOKHO
obiTh He MeHee 3d (rme d — amameTp KpPYrJoro WJIM CTOPOHA KBaJIpaTHOTO, WIIH
OoJibIIIasi CTOPOHA MPSIMOYTOJIBHOTO TOTIEPEYHOT0 CEUYCHUS CTBOJIA CBaM), a CBall-CTOEK —
He Menee 1,5d.
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PaccrosiHue B cBeTy MeXay CTBOJaMu OypOBbIX, HAOMBHBIX CBail M cBaii-000JI0YEK, a
TaK)Ke MEXJy CKBOKMHAMHU CBail-CTOJIOOB NOJDKHO ObITh He MeHee 1,0 M, a paccrosHue
MEXy OYpOMHBEKIIMOHHBIMU CBasIMU B OCAX — HE MEHEe TPeX UX JUaMETPOB; PaCCTOSIHUE B
CBETY MEXAY YIIMPEHHUSIMH IPU YCTPOHCTBE UX B TBEPABIX M IOIYTBEPIBIX INIMHUCTBIX
rpyatax — 0,5 M, B Apyrux aucnepcHeix rpyntax — 1,0 m.

Paccrostnie Mexny HaKJIOHHBIMU WM MEX]y HAaKJIOHHBIMU M BEPTUKAIbHBIMU CBASIMU
B YpPOBHE IIOJIOIIBBI POCTBEpPKA CIEAYeT MPUHUMATh HCXOAS U3 KOHCTPYKTHBHBIX
ocobeHHOCTEH (yHAAMEHTOB M O0ecledeHUs MX HaJECKHOCTH 3ariayOJieHHsl B TPYHT,
apMUpPOBaHUs U OETOHUPOBAHUS POCTBEPKA.

8.14 BpiOop UIMHBI CBail JOJKEH MPOU3BOAMTHCS B 3aBHCHMOCTH OT TPYHTOBBIX
YCIIOBUH CTPOMUTENILHOM IIJIOWIAJKH, YPOBHS PACIOJIOKEHHUs IOJOLIBBI POCTBEPKA C
Y4ETOM BO3MOXKHOCTEH HMMEIOIIErocs O0OpyJdoBaHUs JJIsl yCTPOWCTBA CBailHBIX
¢ynnamentoB. HuwxHuil KoHel cBail, Kak IpaBUJIO, CIENyeT 3ariayOssTh B INPOYHbIE
TPYHTBI, Ipope3as Ooisee ciabble HAIIACTOBaHUS T'PYHTOB, IMpPU 3TOM 3ariyOsieHue
3a0UBHBIX CBall B TPYHThl, [PUHATBIE 3a OCHOBaHHWE, JIOJDKHO OBITh: B
KpPYIHOOOJIOMOYHBIE, TPABEJIMCThIE, KPYNHBbIE II€CYAHbIE U TJIMHUCTBIE TPYHTHl C
nokasareneM Tekydectu I; < 0,1 — He menee 0,5 M, a B Apyrue aucrepcHble IPyHTbl —
He MeHee 1,0 M. Onupanue HUKHHUX KOHIIOB CBail HA PBIXJIbIE MECKU U TJIMHUCTBIE TPYHTHI
TeKy4eil KOHCUCTEHIIUU HE T0IYyCKAeTCH.

B mpoekre ¢ynnameHToB 13 OypoBBIX M HAOWBHBIX CBail, Kak MPaBHJIO, TOJDKHEI
peaycMaTpuBaThCs KOHTPOJIbHBIE CTATHUECKUE UCIIBITAaHUSI CBal.

8.15 I'myOmHy 3ayl0’)K€HUSI TOJNOIIBHI CBAafHOrO pOCTBEpKA ClEAyeT Ha3Ha4YaTh B
3aBUCUMOCTH OT KOHCTPYKTHUBHBIX PEILICHUI IMOJ3EMHOM YacTH 34aHUS WU COOPYXKEHUs
(HanmuuMsl 1mojBaJia, TEXHUYECKOIrO MOJIOJbS) U MPOEKTa TUIAHUPOBKU TEPPUTOPUU (CPE3KOI
WX TIOJICBITIKOM ), a TaK)Ke BBICOTHI POCTBEPKA, ONPENIeIIeMOi pacyeToMm.

[Ipu cTpouTenbCTBE Ha MYYMHHUCTBIX TPYHTaX HEOOXOAMMO NpPeayCMaTpUBaTh MEpHI,
[IPEIOTBPALAOIINE WM YMEHBINAIOIME BIMSHUE CHJI MOPO3HOTO ITydyeHHUs TpyHTa Ha
CBalHBIN POCTBEPK.

PacueT cBaiiHbIX (DyHIaMEHTOB MO YCTOHYMBOCTH M MPOYHOCTH HA BO3AEHUCTBHE CHII
MOPO3HOTO IMY4YEHUSI PEKOMEHIYETCSI BBIIIOJIHATD COIJIACHO NMpuiioxeHuto K.

Jns GyHIaMEeHTOB MOCTOB MOOIIBY POCTBEpPKA CJIEIYET pacloiaraTh BbIIIE WA HHUXKE
MOBEPXHOCTU AaKBAaTOpPUM, €€ JHA WM IMOBEPXHOCTU TPYyHTa IpPH YCIOBUU OOECTeueHus
pacyeTHOM Hecylled CIIOCOOHOCTH W JONTOBEYHOCTH (PYHIaMEHTOB HCXOJs U3 MECTHBIX
KJIMMaTHYECKUX YCIIOBUM, OCOOEHHOCTEM KOHCTPYKUMHM (YHIAMEHTOB, 0O€CIedeHUs
TpeOOBaHUH CYIOXOCTBA U JIECOCIIIaBa, HAJIE)KHOCTU Mep 1o 3P PEKTUBHOM 3auTe cBail ot
HEOJaronpusITHOIO BO3JCHCTBUS 3HAKOIIEPEMEHHBIX TEMIIEpaTyp Cpenabl, JIeA0Xo[a,
UCTHPAIOILETr0 BO3/ICHCTBUS MEPEMEIAIOIINXCS IOHHBIX OTJIOXKEHUH U APYruX (GaKkTOpOB.

8.16 B paiionax co cpemHell TemmepaTtypol Bo3ayxa HanmbOosee XOJIOTHON MATHIHEBKH
Hiwke MuHyc 40 °C mnsg ¢(yHIaMEHTOB MOCTOB B 30HE BO3JCHCTBHS 3HAKONEPEMEHHBIX
TEMIEPATyp CleAyeT MPUMEHSATh CBal W CBaM-CTOJOBI CIUIOUIHOIO CEUEHHUS C 3alUTHBIM
cioeM OeToHa (10 TOBEpXHOCTHM paboueil apmarypel) He MeHee 5 cM. B paifonHax c
TeMIiepaTypoit Bo3ayxa Beie MuHyc 40°C fomyckaeTcs BHE aKBaTOPHH HCIOJB30BaTh CBaU
CIUIOIIHOTO CEYEHHs, IOJIbIe CBau M CBaM-00O0JIOUKM C 3allIUTHBIM CJIOEM O€TOHa HE MEHee
3 cM IpH YCIOBHUM OCYLIECTBIICHUS MEp MO MPEeI0TBpallleHHuI0 00pa30BaHus B HUX TpeluH. B
30HE MIEPEMEHHOT0 YPOBHS MOCTOSIHHBIX BOJOTOKOB HE CIlIEAyeT NMPUMEHSATh OypoHaOMBHBIE
CBau M 3al0JIHEHHbIE OETOHOM CBan-000JIOUKH.

s 6ypoHaOUBHBIX cBail ()yHJaAMEHTOB MOCTOB 3alllUTHBIHN CIIOM OeTOHA J0JKEeH ObITh
He meHee 10 cm.
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B 30HE BO3ACHCTBHUS TOJOXHUTEIBHBIX Temreparyp (He meHee yem Ha 0,5 M HUXKe
YPOBHSL CE30HHOI'O IIPOMEpP3aHMsl TPyHTa WM MOJOLIBHI JIEASHOIO IIOKPOBA) MOXHO
MPUMEHSTh CBau JTIOOBIX BUJIOB 0€3 OrpaHUYECHUI IO YCIOBUIO MOPO30CTONKOCTH OETOHA.

8.17 Ilpm pa3paboTke MPOEKTa CBAWHBIX (YHIAMEHTOB HEOOXOJWMO YYHUTHIBATH
BO3MOXKHOCTh IMOABEMa (BbINOpa) MOBEPXHOCTH TPYHTA MpU 3a0MBKE CBai, KOTOPBIM, Kak
IIPABUJIO, MOXKET IIPOUCXOJUTH B CIyUasX:

a) IJIOLIAJKAa CTPOUTEILCTBA CJIOKEHA TIUHUCTHIMU TPYHTAMHU MSTKOIUIACTUYHON U
TEKY4YeIJIaCTUYHOW KOHCHUCTECHIIMM WM BOJOHACHIIICHHBIMU MbUICBATBIMU M MEIKUMHU
MeCKaMU;

0) norpyeHue cBail IpOU3BOJUTCS CO JHA KOTJIOBAHA;

B) KOHCTPYKIIMS CBailHOrO (hyHJaMeHTa NPUHATA B BUJE CBAHOIO MOJS WM CBAHHBIX
KYCTOB IIPH PACCTOSTHUU MEXIY UX KpaWHUMHU CBasiMU MeHee 9 M.

CpenHee 3Ha4YeHHE MOJbEMa IOBEPXHOCTH TrpyHTa h, M, ClieAyeT OmpeaeNirh o

dbopmyme
h = kVy/Ae, (8.1)

rae kK — kodddureHt, npuHUMaeMblii paBHbIM 0,6 TIPH CTEIEHHU BIAYKHOCTH TpyHTa Oostee 0,9;
V, — 00beM Bcex CBaid, IOrpykaeMbIX B TPYHT, M
Ae — TUIOMAIb TTOTPY)KEHHS CBail MM TUIOMIA b JHA KOTIOBAHA, M-,

8.18 ApmupoBanue OypoHaOMBHBIX, OypoceKylMxcs U OypOUHBEKIIMOHHBIX CBai
CJIeyeT BBIOJIHATH OOBEMHBIMH KapKacaMH, JUIS CO3JaHUS JKECTKOCTH KOTOPBIX HX
IPOJIOJIbHBIE apMaTypHBIE CTEP)KHU JOJDKHBI OBITH COCJMHEHBI HE TOJIBKO XOMYTaMH, HO U
TpyOUYaTBIMH KOJIbIIAMHU, YCTAaHOBJICHHBIMH Ha CBapKe IO JJIMHE KapKaca Ha PacCTOSHHUH HE
peke 4ueM yepes3 IATh ero AuaMeTpoB (HO He yaile yeM yepe3 2 M). B nensax obecnieueHus
3alIUTHOTO CJI0s OE€TOHA MEXAY TPYHTOM M apMaTypHBIMH CTEP)KHSIMHU KapKaca IOCIIEIHUN
JOJDKEH ObIThb  OCHalleH (uKcaTopamMM, a TakkKe KpecTooOpa3HbIMU  aHKEpami,
YCTAHOBJICHHBIMH B HIDKHEM KOHIIE KapKaca JJisi MCKIFOYCHHS BO3MOXXHOCTH €r0 IMOJIbeMa
MIPH U3BJICYEHUHU O0CAHBIX TPYO.

8.19 B craifHpIX (yHAaMEHTaX W3 JCPEBSHHBIX CTHIKOBAHHBIX IO JJIMHE CBAl CTHIKA
OpeBeH WM OpYCbEB JIOJIKHBI BBIOJIHATHCS BIPHUTHIK C MEPEKPHITUEM METANTMYECKUMHU
HaKIagKkaMu Win natpyOkamMu. CTBIKM B TTAKETHBIX CBasX OJDKHBI OBITH PaCIIOJIOKEHBI
Bpa30eXKy Ha pacCTOSIHMU OJIUH OT Ipyroro He Mexee 1,5 m.

8.20 Ilpm KOHCTpYHpPOBaHWUM CBAMHBIX (YHIAMEHTOB HEOOXOJWMO YYHUTHIBATH
JOTIOTHUTETbHBIC TpeOoBaHus pasaenos 7, 9 — 14.

9 Oco0eHHOCTH IPOEeKTHPOBAHMSA CBaliHBIX GYyHIaAMEHTOB
B IIPOCAOYHBIX I'PYHTAX

9.1 Ilpu WHXEHEPHO-TEOJOIMYECKMX H3BICKAHUAX HA CTPOUTENBHBIX IIJIOLIAIKaX,
CIIOKEHHBIX IPOCAJOYHBIMU T'PYHTaMH, CIEAYET ONpPENesTh THUI T'PYHTOBBIX YCIOBUH IO
IIPOCAZOYHOCTH C YKa3aHMEM YacTHBIX U MaKCHUMAaJIbHBIX BO3MOXHBIX 3HAUYEHUN NPOCAIKH
TPYHTOB OT COOCTBEHHOTI'0 Beca (IIPH MOJCHIIIKAX — C YYETOM Beca MOACHIIKH).

Hapsiny ¢ OypeHuem CKBaXMH HEOOXOAMMO IpeaycMaTpuBaTh MPOXOAKY HIypdoB C
0TOOPOM MOHOJIUTOB IPYHTA.

[Ipy wu3ydeHuMH Ha 3acTpauBaeMOM TEPPUTOPUH TUAPOTEOIIOTUYECKOTO pekuMa
MOJ36EMHBIX BOJ U IPOTHO3MPOBAHMM €r0 M3MEHEHMS NPU CTPOUTEIBCTBE U DKCIUTyaTallUH
3/IJaHUH U COOpPYKEHUH HEOOXOAMMO MPOTHO3UPOBATH BO3MOXHOCTh 3aMaulBaHUs TPYHTOB B
pe3ysbTare IeHCTBUS PA3IMYHbIX (aKTOPOB.
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OU3UKO-MEXaHIUYECKUE, B TOM YUCIIE MTPOYHOCTHBIE U JIe(OpPMAIIMOHHbIE, XapaKTEPUCTUKU
[POCAJIOYHBIX TPYHTOB JIOJDKHBI ONPENEINATHCS Ul COCTOSHMS NPUPOJHOM BIOKHOCTH U NPU
MOJIHOM BOJIOHACHIILIEHHH. OTHOCHTENIBHYIO IPOCAIOYHOCTh TPYHTOB CJIEIYET OIpENeisiTh B
YCIOBHMSAX MX 3aMayMBaHUs BOJOH, KOTOpas IO TEMIEpPAType M XUMHUYECKUM IPUMECIM
COOTBETCTBYET IMPKYJIUPYIOUIEH B MHKEHEPHBIX CETSAX KaK MPOEKTHUPYEeMOro OObeKTa, Tak U
3[aHUM (COOpPYKEHUI), pacIIONIOKEHHBIX HAa IPUMBIKAIOIIEH K HEMY TEPPUTOPUU.

9.2 Ilpu mpOEKTUPOBAHUHU CBAWHBIX ()YHIAMEHTOB B I'PYHTOBBIX ycioBusax Il Tuma mo
IIPOCaJ0YHOCTU C BO3MOXKHOM MPOCAJKOH TPYHTOB OT COOCTBEHHOro Beca cBbilie 30 cm
ClIeIyeT, KaK MpaBujo, MpelycMaTpruBaTh MEPONIPUATHUS 110 MIEPEBOY TPYHTOBBIX ycioBuit 11
tuna B | TUD myTeMm cpe3ku TPyHTa WM YIUIOTHEHHS IPEABAPUTEIBHBIM 3aMayuBaHUEM,
3aMayMBaHUEM CO B3pBHIBOM, TNTYOMHHBIM YIUIOTHEHHEM TPYHTOBBIMU CBasMU U JAPYTUMU
MeToJaMH. YKa3aHHbIE CIIOCOOBI JOJDKHBI O00ECIeunBaTh YCTPAHEHHUE MPOCAJKH IPYHTOBOMN
TONIIM OT €€ COOCTBEHHOro Beca B Ipejaenax IUJIOMAAW, 3aHUMAaeMOl 3JaHHeM WU
COOPYKEHHEM, U Ha PACCTOSHUHU, PAaBHOM IOJIOBUHE MTPOCATOYHON TOJIIIN BOKPYT HETO.

9.3 CaaiiHple (yHAAMEHTHI Ha TEPPUTOPUAX C TMPOCATOYHBIMH TPYHTaAMH TMpU
BO3MOXXHOCTH 3aMauyMBaHMsl TPYHTOB CIEAYyeT HPUMEHSTh B CIy4yasX, KOIJla BO3MOXHa
Mpope3Ka CBasIMU BCEX CIIOEB IMPOCAJOYHBIX TPYHTOB, MPOYHOCTHBIE M JehOpMalliOHHbBIE
XapaKTEPUCTUKH KOTOPBIX CHIDKAIOTCS TP 3aMadHBAHHU.

HuxHre KOHIBI cBall TOJKHBI ObITH 3ary1yOJeHbl, KaK MPaBWJIO, B CKAJIbHbBIE TPYHTHI,
NECKU IUIOTHBIE M CPEIHEW IUIOTHOCTH, TJIMHHMCTbIE IPYHTBI C IIOKa3aTeleM TEKY4eCTH B
BOJ/IOHACBIIICHHOM COCTOSTHUU:

I, < 0,6 s Bcex BUJOB CBail B IPYHTOBBIX yclIoBHsIX | Tuma;

I; < 0,4 nna 3a0uBHbIX cBail u [; < 0,2 i1 OypoHAOMBHBIX CBail HpPU Sgg < S, B
IrPYHTOBBIX ycinoBusx Il tuna;

I; < 0,2 nnsa 3a6uBHBIX cBail W [; < 0 s GypoHAOMBHBIX CBall NPH Sgg < S, B
rpyHTOBBIX ycnoBusax Il Tuma (rae sy, — npocaaka oT cOOCTBEHHOIO Beca TPYHTa C Y4ETOM
MOJICHITIKY WII APYTOM MPUTPY3KU €r0 TOBEPXHOCTH).

3arnyOsieHne cBail B yKa3aHHbIE TPYHTHl JOJDKHO Ha3HA4YaThCsl MO pacyeTy IMyTeM
MPOBEPKU YCIOBUS, YTO OCaJKa CBaM HE MPEBBICUT MPEACTbHYI) OCaIKy Sy, U YCIOBUS
obecrieueHust TpeOyemMoil Hecyiel cnocooHoctu cBau. [Ipu 3ToM mpUHUMAOT HauOOJbIIEe
U3 MOJIyYEeHHBIX 3HAYCHHH 3aray0eHns CBau.

IIpumeuanus

1 Ecim mpopeska yka3aHHBIX 'PYHTOB B KOHKPETHBIX CIIydasXx SKOHOMHYECKH HellerecooOpasHa, TO B
IPYHTOBBIX YCIOBMSX | TMIA 10 mpocafioyHoCcT i 34aHuil u coopyskenuil 11 u III ypoBHEl OTBETCTBEHHOCTU
JIOTTYCKaeTCsl yCTPOMCTBO CBall (KpoMe CBaif-000J104€eK) C 3aray0IeHrneM HIKHIUX KOHIIOB HE MEeHee ueM Ha | M B
CJIOW TPyHTa C OTHOCHTEIHHOM MpocafgouHocThio €y < 0,02 (mpu maBnenun He meHee 300 xlla m He MeHee
JIaBJICHUS, COOTBETCTBYIOIIETO JAaBICHUIO OT COOCTBEHHOTO BECa TPYHTA M Harpy3KH Ha €ro MOBEPXHOCTH) MPHU
YCIIOBHH, YTO B 3TOM CIIydae 00eCIeqnBaeTCsI HeCyIIast ClIOCOOHOCTH CBaif, a CyMMapHbIe 3HAYEHHUST BO3MOYKHBIX
IpOCaJOK U OCaJOK OCHOBAaHUS HE MPEBBIIAIOT NPEAEIbHBIX 3HAUEHHH IS 3[JaHUS U COOPYXKEHHUS IpH
HEpaBHOMEPHOM 3aMauMBaHUM TPYHTOB. [Ipy 3TOM moipkHaA OBITH obecriedyeHa Hecymiash CIOCOOHOCTh CBAM M
CBalHBIX (PyHIaMEHTOB, a2 BO3MOXKHBIE HEJJOITYCTUMBIE OCa/IKU U IPOCA/IKN T'PYHTOB JOJDKHBI OBITH HCKITIOUEHBI
MPUMEHEHUEM JIOTIOJIHUTEIbHBIX MEPOIPUATHIA.

2 CBau-KOJIOHHBI OJHO3TaXHBIX 3AaHuil III ypoBHS OTBETCTBEHHOCTH B IPYHTOBBIX ycIOBUsX | Tuma
JIOIYCKaeTCsl ONMpaTh HIKHUMHM KOHIAMHM Ha TPYHTH € g; > 0,02, ecim Hecymias CHocoOHOCTH cBait
MOJTBEPK/ICHA CTIFITAHUSAMH.

9.4 B cnydae ecnu 1Mo pe3ysibTaTaM HWH)XEHEPHBIX HM3bICKAHUM YCTAHOBJIEHO, YTO
NorpyXeHHe 3a0UBHBIX CBall B MPOCAJOYHBIE TPYHTHI 3aTPYJHEHO, B MIPOEKTE JOHKHO ObITh
MPEAYCMOTPEHO YCTPOMCTBO JUAEPHBIX CKBAXUH, TUAMETP KOTOPBIX B TPYHTOBBIX YCIIOBUSIX
I Tvma cnemyer Ha3Ha4YaTh MEHee TuaMeTpa ceueHus cBar (10 S0 MM), a B TpYHTOBBIX ycioBHsx 1
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THIIa — PaBHBIM eMy Win MeHee (10 50 MM). B mocnenaem cirydae rimyOrHa JTMACPHBIX CKBAKUH
HE JIOJDKHA [PEBBIIIATh TOJIIMHY IIPOCAJOYHOr0 OT 3aMauKBaHUs CJIOSI TPYHTA.

9.5 Pacuer Hecymiell ciocoOHOCTH CBail, MPUMEHIEMBIX B TPYHTOBBIX yCIOBUSX | THIa,
ClIeZlyeT MPOU3BOAMTH B COOTBETCTBHU C YKa3aHUSIMH mojpaszzaena /.2 u npunoxenus E c
y4eTOM TOTO, YTO CONPOTUBICHHS TPYHTOB MOJ HIKHUMH KOHIaMu R m Ha OOKOBOI
noBepxHocty f; cBam (Tabmuuel 7.2, 7.3 u 7.8), koapduuuent nponopuuonansHocti K (cMm.
npuwioxkenne B), monyne npedopmammm E, yrom BHyTpeHHEro TpeHHS ¢ U yIEIbHOE
CLIEIUIEHHE C JOJKHBI OIPEIENIAThCSL:

a) MpH TOJHOM BOAOHACBHIIICHUH TPYHTA, €CJIM BO3MOXKHO 3aMauMBaHUE IPYHTA, NPH
TOM pacyeTHble TaOJWYHBIE XapPAKTEPUCTUKHU CIEAyeT TNPUHUMATh IPH II0Ka3arene
TEKY4eCTH, OIpeesIeMOM IO popMyIe

Kerw _

I =—to (9.1)
W =W,

rae € — Ko3(pQUIUEHT MOPUCTOCTH IPYHTA NPUPOIHON INIOTHOCTH;

Yw — YACIBHBII Bec Bomb; Y = 10 kH/M® (1 Te/M);

Ys — YAETbHBIN BeC TBEPbIX YaCTHII, xkH/® (Tc/M3);
k — xoad¢umuent, mpuaumaeMsiii paBabiM: 1,0 — s cyneceid, 0,9 — 1 CyryIMHKOB |
TJIUH;

Wp, W — BIIQ)KHOCTH I'PYHTa Ha T'PAHULE PACKATBIBAHUS U TEKYUECTH, JOJIU €JHHULIBI;
npu 3HaueHun Il < 0,4, momydeHHoMm mnpu pacuere mo ¢dopmyne (9.1), mansa cymeceit u
cyrnuHKOB || cnenyer npunumars paBHbM 0,4;

0) pu BJIAXHOCTU W U MOKa3aTesie TeKyyecTH | rpyHTa B IpUPOJIHOM COCTOSIHUU
(korga W< W, mpuHHUMaeTCst Wp), €ClI 3aMauuBaHUE TPYHTA HEBO3MOXKHO.

9.6 Ilpn HamuuuM JOCTATOYHOTO ISl CTAaTHCTMYECKOW OOpabOTKH 00beMa MOJEBBIX
OIpEe/ENeHU MPOYHOCTHBIX M J1€(OPMALMOHHBIX XapaKTEPUCTHK TPYHTOB pacueT Hecyuien
criocobHocTu cBail B ycnoBusx | u |l TumnoB mo nmpocagoyHocTH pekoMeHyeTcs IPOU3BOAUTD B
COOTBEeTCTBUM ¢ npwioxkenueM E. Hecymas crnocoOHOCTh cBail B BBIITAMIIOBAHHOM JIOXKE,
NPUMEHSEMBIX B TPYHTOBBIX YCHNOBHMAX | THma, JODKHA Ha3HA4YaTbCsl B COOTBETCTBUM C
TpeboBaHusIME 7.2.4 Kak J171s 3a0MBHBIX CBail ¢ HAKIIOHHBIMU Tpansmu tipu | o popmysie (9.1).

9.7 Hecymyto crocoOHOCTb CBail, NpUMEHSEMbIX B IPYHTOBBIX YCIOBUsX | Tuma, mo
pe3yiapTaTaM WX CTAaTHYECKUX WCIBITAaHUH, MPOBEICHHBIX C JIOKAJHHBIM 3aMadynBaHUEM
rpyHTa B mpenenax Bced mnuHbl cBau corsacHo ['OCT 5686, cienyer ompenensts B
COOTBETCTBUU C TPeOOBAHUSIMHU Mo Ipazaena 7.3.

B rpynTOBBIX ycnoBusx | THIa npu HAIWYMM ONBITA CTPOUTEIHCTBA HA 3aCTPaUBaEMON
TEPPUTOPUM U PE3YIbTaTOB pAHEE BBIIOJHEHHBIX CTaTMYECKMX WCIBITAHWA CcBail B
AQHAJIOTUYHBIX YCIIOBHSIX UCIIBITAHUS CBal JIOMyCKAETCs HE IPOU3BOIUTD.

He nomyckaercss ompenensiTh HECYIIYIO CIHOCOOHOCTh CBald M CBail-000JIOYEK,
yCTpauBaeMbIX B MPOCAJOYHBIX TPYHTaX, MO JAaHHBIM pPE3YyJIbTaTOB HX JAWHAMHYECKUX
UCTBITAHUH, @ TAK)KE OMNPEAENATh PAaCUETHBIC CONPOTUBIIEHUS IPOCAJOUYHBIX T'PYHTOB IOJ
HIDKHUM KOHIIOM U Ha OOKOBOW MOBEPXHOCTH CBaM IO JaHHBIM PE3YJIbTAaTOB MOJEBBIX
UCTIBITAHUN 3TUX IPYHTOB JTUHAMUYECKUM 30HANPOBAHUEM.

CraTrueckoe 30HIMPOBAaHHE JOMYCKAETCS IPUMEHSTH:

HIDKE I'PaHMIIbI IPOCAOYHOM TONIIMY — IIPU BIOOpE CIIOEB IPYHTA Ul OIMPAHUsI CBal
U JUIsL ONpEAETeHUs PACUETHBIX COMPOTUBICHUNA TPYHTOB MOJ HIKHMM KOHIIOM R M Ha
O0KOBOI TTOBEPXHOCTH cBaw fj;
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B TPYHTOBBIX YCJOBHSX | THIIAa — JUIS ONpPEACNCHUS] PACUYCTHBIX CONPOTHBICHHUI
3aMOYCHHBIX [POCAIOYHBIX IPYHTOB IO HUKHUM KOHIIOM R 1 Ha O0KOBOM 1oBepXHOCTH cBaH fi;

B TPYHTOBBIX ycioBusx Il Thma — mpu ompeneneHur OTPUIATEIbHON CHUIIBI TPEHHUSI
MPOCAIOYHBIX TPYHTOB Ha OOKOBOM MOBEPXHOCTH cBau B cooTBercTBUU ¢ 9.10.

9.8 Ilomumo cBaif, yka3aHHBIX B paszeie 6, cieayeT TakKe NPUMEHSATh HAOWMBHBIC
JKEJIe300€TOHHBIC CBaH, yCTpanuBaeMble B MPOOYPEHHBIX CKBAXKUHAX C 3a00€M, YIJIOTHEHHBIM
BTpaMOOBbIBaHHEM IIcOHs Ha ryouny He meHee 3d (rme d — amaMeTp CKBaKUHBI), JTHOO
YCTPOHCTBOM 3a0MBHOM MATHI KOHUUECKOH (hOPMBI.

9.9 Cpam mo HecyImieil CrOCOOHOCTH TPYHTOB OCHOBAHHWS B T'PYHTOBBIX ycioBusix |l
THUIIA CJIEYET PACCUUTHIBATH C YUYETOM CHUJI OTPULATEIHLHOTO TPEHHSI UCXOAS U3 YCIOBUS

YoFy
Yuk

rie N — pacueTHas Harpy3ka, kH, Ha oiHy cBato;
Fqy — Hecymas cnocobHocTh cBau, kH, onpenensemas B coorBeTcTBuu ¢ 9.11;
Yk, Y0, Yn — KO3 GUIHEHTHI, TpuHIMaeMbie 1o 7.1.11;
Yc — K03 UIUEHT yCIOBUI pabOThHI CBaM, 3HAU€HHUE KOTOPOro MPUHUMAIOT B 3aBUCH-
MOCTH OT BO3MOKHOI'O 3HAYCHMSI IIPOCAAKH TPYHTA Sg|. IPH Sg| = 5cm Ye = 0;
pH S| > 2S, Ve = 0,8; A7 IPOMEKYTOUHBIX 3HAUEHUH Sg| Y OMPEACIISIOT UHTEP-
TOJISIIINEH;
P, — oTpumarenbHas cuiia TpeHus, onpenaensiemas B coorBeTcTBuu ¢ 9.10.

N < —vePn, (9.2)

IIpumeuanus

1 3nauenue P, ciemyer ompenensiTh, Kak HPaBHIIO, U MOJHOCTHIO BOJOHACHINIEHHOI'O TPyHTA (IIpH
BO3MO)KHOM 3aMaunBaHUM T'PYHTOB CBEPXY).

2 1o mpovYHOCTH MaTepualla CBau JOJDKHBI OBITh paccyuTaHbl Ha Harpy3ky N + Pp.

9.10 OtpunarenbHyto cuity TpeHus Pp B BOJOHACBHIIEHHBIX IpyHTax U P'n B rpyHTax
MPUPOHON BIAXKHOCTH, JEHUCTBYIOIIYI0O Ha OOKOBOHM IMOBEpXHOCTH cBau, KH, mpuHMMaroT
paBHOI HauOOJbBIIEMy TMPEACTbHOMY CONPOTHBICHHIO CBaW UTHHOW Ng MO HCIBITAHUSIM
BhIZiepruBaroniel Harpyskoi corsmacHo ['OCT 5686 cOOTBETCTBEHHO B BOJOHACHIIICHHBIX
TPYHTax U TPyHTaxX NPUPOAHON BIaKHOCTH.

Jlo mpoBeieHUs UCTIBITAHUM HA BbIAEpTUBaHKE 3HaUeHUE Py, JomyckaeTcst onpenessTh:

a) o opmyie

hy
Pn :Uzl:'tihi, (93)
0

riae U — IepuMeTp, M, y4acTKa CTBOJIA CBau JUTMHOM hyj;
hg — pacderHas rimyOuHa, M, 1O KOTOPO# MMPOU3BOJUTCS CYMMHPOBAHUE CHII OOKOBOTO
TPEeHMsI IPOCENAIOUINX CI0EB I'PyHTa, IPUHUMaeMasi paBHOM TITyOuHe, IJie 3HaUeHue
IPOCAJIKU TPYHTA OT JIEHCTBHsI COOCTBEHHOTO Beca, ONPEEICHHOE B COOTBETCTBUU C
tpebdoBanmsivu CI1 22.13330, paBHO HaMMEHBIIIEMY 3HAUEHHIO IOITyCTUMOH JAe(pOpMaITiH
OCHOBaHUS 3[1aHUS;
Tj — pacueTHoe conpoTuBienue, klla, onpeaensemoe no popmyine
b )08
TI :gozg tg(P| +C| ; c= % 1+H—I ! (94)
i 0
31ech £ — AKCTIEPUMEHTAIBHBIN MapaMeTp, XapaKTepU3YIOIUii O0KOBOE aBJIEHHE HA KOHTAaKTe
CBaH C TPYHTOM;
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yaxc — HAMOOJbIIEE 3HAUCHUE MOPUCTOCTH MIPOCAAOUYHBIX TPYHTOB, IPUHUMAEMOE
paBubIM 0,55;
n; — IIOPUCTOCTH I-I'0 CJIOS TPYHTA B AOJSAX €IUHULIBL;
H; — rny0uHa pacnojioKeHUsl CEpeUHbl PACUETHOIO I-I'0 CJIOS TPYHTA, M;
Hy=1 M;
C-¢ — BEPTHKAIBHOE HAIPsHKEHUE OT COOCTBEHHOTO BECA BOJIOHACKIIIEHHOIO IPyHTa, Klla;

@1 ¥ cj— pacyeTHbIE 3HAUCHHUS yIjla BHYTPEHHETO TPEHMSI, IPal., U yAEIbHOIO CLEIUICHHUS,
i-ro cjo0s rpyHTa, onpenenseMmsle B coorBeTcTBuU ¢ 'OCT 12248 no merony
KOHCOJIMJUPOBAaHHOTO JPEHUPOBAHHOIO CPE3a;

h; — TONIIKHA, M, i-T'O CJI0S IPOCATOYHOTO TPYHTA, OCEAIOIIETO MIPH 3aMaYUBaHUN U
collpuKacaroierocs ¢ 00KOBOI MOBEPXHOCThIO CBAH;

0) 1o pe3ynbTaTaM CTaTUYECKOI0 30HAUPOBAHUS BOJIOHACHIIIEHHBIX TPYHTOB U IPYHTOB
IPUPOJHON BIIAXKHOCTU Ha PaCUETHYIO ITYOUHY /i B COOTBETCTBHH C MOApa3AeaoM 7.3.

9.11 Hecymyto cnocobHocts Fy; kH, cBaii B rpyHToBBIX ycnoBusx Il tuma mo
IPOCaJOYHOCTH, Pa0OTAIOLIMX HA COKUMAIOILYIO HArPy3KY, CII€yeT ONpeesaTh:

a) MO pe3yJibTaTaM CTaTUYECKUX UCIBITAHUN CBail C JJOKAJIbHBIM 3aMauMBaHUEM — KaK
Pa3sHOCTh MEXJy Hecyllel croCOOHOCThIO CBail AMMHONM [ Ha BIABJIMBAIOUIYIO HArpy3Ky W
Hecylleil CrioCOOHOCThIO CBail JUIMHOMN /iy Ha BBIAEPTUBAIOLIYIO HAarpys3Ky; B HEOOXOJIMMBIX
cilyyasix cienyeT INpegycMaTpuBaTh MPOBEJCHHME WCIBITAHWNA TEH30METPUUYECKHX CcBall (c
OIpeziesIEHuEM YCHWIMH U AepopMaliiil B CEUEHUSIX CBau );

0) pacueToM B COOTBETCTBUU C YKa3aHUAMHU 9.5 B yCIOBHAX IOJIHOTO BOJOHACHILICHUS
TPYHTOB B IIpe/ieax CI0€B IPYHTA HUXKE TITYOUHBI /.

9.12 IIpoBeneHne cTaTUYECKUX MCNbITaHUM cBail B rpyHTax Il Thna no nmpocanodHocTu
ABJIIE€TCS 0053aTE€IbHBIM IPU OTCYTCTBUHU (POHIOBBIX MaT€pPUAJIOB IO TAKUM HCIBITAHUSIM.

9.13 111 0c000 OTBETCTBEHHBIX COOPYKEHHUI U MPH MacCOBOM 3acTpoiike B pallOHAX C
HEU3YYEHHbIMH TPYHTOBBIMU YCJOBMSIMH CJEAYeT TMPOU3BOAUTH HCHBITAHUS CBall C
JUINTEIBHBIM ~ 3aMauMBAHMEM OCHOBaHMS JO TIIOJHOIO MPOSIBIEHHUA TPOCANOK IO
pa3zpaboTaHHON porpaMMe AJisi KOHKPETHBIX YCIOBUH.

9.14 Ecnu Ha GOKOBON MOBEPXHOCTH CBail BO3MOKHO IMOSIBIIEHHE OTPULATEIbHBIX CHII
TPEHMsI, TO OCaJKy CBailHOro (yHJaMeHTa M3 BUCSYMX CBail cleayeT ONmpelessiTh Kak JJis
yciaoBHOro (GyHnamenra (monpasznen 7.4), HO HpHU TOJACYETE HArpy30K JOJDKHBI OBITH
n00aBJIeHBl OTpULIATENbHBIE CUJIBI TPEHUS, onpeaeneHHbIe 1o popmyse (9.3) npu nepumerpe
U, M, paBHOM IEpPUMETPY POCTBEPKA B IpEAENIaX €ro BBICOTHI U IO NEPUMETPY KyCTa IO
Hapy’KHBIM T'PaHsAM CBail.

9.15 Ompenenenue HEPAaBHOMEPHOCTH OCAJIOK CBaHBIX (PYHIaMEHTOB B NMPOCATOYHBIX
TPYHTax JAJIA pacdeTa KOHCTPYKIMHI 3JaHUH U COOPY>KEHHUH JOHKHO IMPOU3BOJUTHCA C YIETOM
IIPOTHO3MPYEMBIX H3MEHEHMH T'MAPOr€OJIOTUYECKUX YCIOBUM IUIOIIAAU 3acTpPOMKH U
BO3MOXKHBIX HanboJiee He0IaronpusTHHIX BUJA U PACIIOI0KEHHUS HICTOYHHUKA 3aMauUBaHUsI 110
OTHOILEHHIO K PACCYUTHIBAEMOMY (DYHIAMEHTY WJIM COOPYKEHHIO B LIETIOM.

9.16 IlpumeneHmne CBaHBIX (PYHIAMEHTOB HE UCKITFOYAeT HEOOXOIMMOCTH BBITIOJTHEHUSI
BOJIO3AIUTHBIX MeponpuaTuid. [Ipu 5ToM B rpyHTOBBIX ycnoBusx Il Tuna mo nmpocagodHoctu
JOJKHA OBITh TakXe MpeaycMOTpeHa pa3pe3ka 3/aHui OCaJOoYHbIMU IIBaMH Ha OJOKHU
npocTtoil KoH(uUrypauuu. B IpOM3BOJICTBEHHBIX 3JaHUAX MPOMBIIIJICHHBIX MPEANPUSTHIA,
000py/I0BaHHBIX KpaHaMH, KPOME€ TOrO, JOJDKHBI OBITh MPEIyCMOTPEHBI KOHCTPYKTHBHBIE
MEpONpHUATHs, O0O0eCHeuuBalolie BO3MOXHOCTh PUXTOBKM MOJKPAHOBBIX IyTed Ha
YIBOGHHOE 3HAU€HUE PACUETHOW OCAJKHU CBAWHBIX (PYHIAMEHTOB, HO HE MEHEE IOJIOBHUHBI
IpOCagKd TpyHTa OT COOCTBEHHOro Beca. B cmywasx korzja cBaiiHbI (yHIaMEHT He

WCKITIOYaeT jaeGopManvi KOHCTPYKIIMHA W KPEHbI 3MaHHK (COOPYKEHHWI), MPEBBIIIAONINE
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BEJIMUMHBI, JIOMYCTUMBbIE HOPMaMH, 3JaHHUSI U COOPY)KEHUsS JIOIMYCKAeTCs MPOEKTHUPOBAThH C
Y4ETOM MEPONPUATHI, CHUKAIOIUX HEPABHOMEPHYIO X OCAJKy M YCTPAHSIOUINX UX KPEHBI,
B TOM YHCJIE C IPUMEHEHUEM BhIPAaBHUBAHUSI.

9.17 Tlpu mpocaakax rpyHTa OT cOOCTBEHHOTO Beca Ooiiee 30 cM cienyeT y4uThIBaTh
BO3MO)XHOCTh TOPU30HTAJBHBIX IEpPEMEIICHUN CBalHBIX (YHIAMEHTOB, IOMAJAIOUINX B
IIpeeIIbl KpUBOJIMHEMHOW YaCTH IIPOCAaJOYHON BOPOHKHU.

9.18 B rpynToBbIX ycnoBusx |l Tuna mpu ompeneneHuM HArpy3ok, JEeHCTBYIOIIUX HA
CBaifHBIN (yHIAMEHT, CIEAYeT YYHUTHIBATH OTPHUIATENIBHBIE CUJIBI TPEHHs, KOTOPHIE MOTYT
MOSIBJISITBCSL  HA  PACIHOJIOKEHHBIX BBIIIE IOJAOMIBBI  CBAfHOTO POCTBEpKa OOKOBBIX
MOBEPXHOCTSX 3ariTyOJIeHHBIX B TPYHT YacTel 3aHuUs MIIH COOPYKECHUSI.

9.19 Ilpu npumeHeHUU CBaWHBIX (DYHIaMEHTOB IUIAHUPOBOYHBIE IMOJACHIIKA TPYHTOB
Oomee 1 M Ha TEPPUTOPUSX, CIIOKEHHBIX MPOCATOYHBIMU TPYHTAMH, JIOIYCKAIOTCS TOJBKO
IIPH CIIeUaTbHOM 000CHOBAHUHU.

9.20 Ilpm TUPOEKTHPOBAHWU CBAMHBIX (YHIAMEHTOB, YCTPAWBAEMBIX B TPYHTOBBIX
yenoBusx |l tuma, koadduueHT HaaeKHOCTH MO0 HazHayeHUIO (7.1.3) He YYUTHIBAIOT.

10 OcoGeHHOCTH MPOEKTUPOBAHUSA CBAWHBIX PYyHIAMEHTOB
B HA0yXaKIIMX IPYHTAX

10.1 TIlpu npOEKTUPOBAHMHU CBaWHBIX (PYHJAAMEHTOB B HaOyXalolUX TpPyHTaX
JIOITYCKAeTCs MPeAyCMaTPUBATh KaK MOJIHYIO MPOPE3KY CBasiMU BCEH TOJIIM HAOyXaroImux
TPYHTOB (C ONUpPaHWEM HIIKHHX KOHIOB Ha HEHAOyXaroIlue I'PYHTHI), TAK U YACTHUHYIO
npope3Ky (C omupaHHeM HWKHHX KOHIIOB HEMOCPEACTBEHHO B TOJIIE HAOYyXaromIux
TPYHTOB).

10.2 Tlpu pacyeTe Hecyliel CMOCOOHOCTH CBall B HaOyXaloUIMX IPYHTaX 3HAUCHUS
pacyeTHbIX COMPOTHUBICHUI HaOyXaloIUX TPYHTOB MOJA HUXKHUM KOHIOM R u Ha
OokoBOW moOBepXxHOCTH f;j cBam WM CBaM-00OJOYKH PEKOMEHIYeTCS NPUHUMATh Ha
OCHOBAHHHU Pe3yJbTaTOB CTATUUECKUX UCIBITAaHUHN CBall M cBail-ITaMIIOB B HA0yXaroIMX
IPYHTaxX C WX 3aMayMBaHWEM Ha CTPOUTEIHHOHW IUIOMIAJKE WJIM NPWJIETAIIMHNX K HEH
TEPPUTOPUSIX, MMEIOLUX AaHaJOTMYHble TpYHTHL. [IpH OTCYTCTBHM pe3yJlbTaTOB
yYKa3aHHBIX CTATUYECKUX MCIBITAHUN pacdeTHOE CONMPOTHBICHUE HAOyXaloUIuX TPYHTOB
noJ HWXHMM KOHIIOM R u Ha OokoBoi moBepxHocTu f;i cBail m cBaif-o00m0UeK
auaMeTpoM MeHee 1 M JgomyckaeTrcs NpUHHMaTh mo Tabmumam 7.2, 7.3 u 7.8 ¢
BBEJCHUEM JOMOJHUTENBbHOr0 K03 duiurenta yciouili padotsl cBau B rpyHTe yc = 0,5,
YYUTBIBAEMOTO HE3aBUCUMO OT APYTUX KO PUIMEHTOB yCcIoBHiA pabOThI, TPUBEIESHHBIX
B Tabnuuax 7.4 u 7.6.

10.3 Ipu pacyere cBaiiHBIX (PyHIAMEHTOB B HaOyXaromUX IPyHTaX MO Je(opMamusM
(moxpaszaen 7.4) NOMKEH BBINOIHATHCS JOMOJIHUTENBHBIA pacyeT Mo ONPEAEICHUI0 TobeMa
cBail Ipyu HAOyXaHHWH IPyHTA B cOOTBEeTCTBUU ¢ TpeboBanusmu 10.4 — 10.6.

10.4 IToxbem hgyp, M, 3a0MBHBIX CBaii, TOTPY>KEHHBIX B MPEIBAPUTEIHHO POOYpEHHbIE
JUIepHBbIE CKBAaXXMHBI, HAOMBHBIX cBail 0e3 ymMpeHHUs, a TakkKe CBaif-000JouYeK, He
pope3arolrx HaOyXarollyto 30Hy IPYHTOB, CJIEIyeT ONpPEaesiTh Mo popmyIie

hSW,p = (hsw - h'SW,p)Q + h‘sw’p - 0,00010)/UN, (101)

riae hgy — moabeM MOBEPXHOCTH HAOYXAOIIETO TPYHTA, M;
h'sw,p — TTOABEM €O TPYHTA B YPOBHE 3aJI0’KEHHUSI HIDKHETO KOHIIA CBaii (B CITydae MPOpPe3KH
HaOyxatomen 3006 TpyHTa h'gyp = 0;
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Q, ® — ko3¢ dunuenTsl, onpeaensemsie 1mo Tadauie 10.1, mpu 3ToM 2 3aBUCUT OT MOKa-
3arens o, KOTOPBI XapakTepu3yeT YMEHbIIeHUe Ae(opMaliuy 1mo riryOnHe MacCchBa
npu HaOyXaHWH TPYHTA M TPUHUMACTCS JIJIsl HA0OYXarOIIUX TJINH:
capmarckux — 0,31 M_l, apasibekux — 0,36 M ¥ XBAJIBIHCKHX — 0,42 M_l;

U — MepuMeTp CBau, M;
N — pacuerHas Harpy3ka Ha cBaio, KH, onpeznenenHas ¢ Ko3pPpUIUEHTOM HAJCKHOCTH
1o Harpyske ys = 1.

Tabnuma 10.1

1
Fny61/IHCaB12'1[I(;j"1;4y>KeHI/m 3 KOS((%)’(:IJ’)I/IHI/IGHT Q, g/{ 4, pu 3Haqeg’1/;ﬂx o 56 Kobmient o, W2kl
3 0,72 0,62 0,53 0,46 0,40 —

4 0,64 0,53 0,44 0,36 0,31 15
5 0,59 0,46 0,36 0,29 0,24 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 04
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

[IpenenpHbIe 3HAYEHUS IOABEMA COOPYKECHHUM, a TaKXKe 3HAYCHUE MOABEMa ITOBEPXHOCTH
HaOyXaromiero rpynta Ny, U mogbema cjosi [PYHTa B YPOBHE PACIIONIOKEHUSI HWKHUX KOHIIOB
cBait hgyp crieyer onpenensats B cooTBeTcTBHE ¢ TpeboBanmsamu CIT 22.13330.

10.5 IIpu mpope3ke cBasMu HaOyxaroIIMX CJIOEB TPyHTa M 3ariy0JeHudu HX B
HeHa0yXxarolue TPYHTHI MOAbeM CBaliHOTO (hyHIaMeHTa OyleT MPaKTHUYECKH MCKIIOYECH IpU
COOJIIOJIEHUH YCIIOBUS

N>Fg— N s@, (10.2)
Tu¥k
rie N — 1o xe, uro u B popmyie (10.1);

Fsw — paBHOJEHCTBYIOIIAsI paCUETHBIX CHII MToAbeMa, KH, necTByrommx Ha 60KOBOM
MOBEPXHOCTH CBaH, ONpeessiemMas 1o pe3yabTaTaM UX MOJIEBbIX UCTIBITAHUHN B
HaOyXarOIUX TPYHTAX MM OTpe/ielisieMasi C UCIIOJIb30BAaHUEM JIAHHBIX TAOJUIIBI 7.3
¢ yueToM K03 pUIMEeHTa HaJe)KHOCTH 110 Harpy3Ke JUIsl CUJl HaOyXaHUs TpyHTa
vi=1,2;

Fqu — Hecymas cnocoOHOCTh yuacTka cBau, KH, pacronioskeHHOro B HeHabyXaroliem

TPYHTE, TIPH JEHCTBUH BBIZCPTUBAOIINX HATPY30K;
Yo, Yn, Yk — TO e, 4To U B hopmyue (7.2).

10.6 Tlogpem cBaii muameTpoMm Oojiee 1 M, He Tpope3aroNKX HAOyXarolue CIOU
IpyHTa, JOJDKEH ONpeaeisaTbcs Kak Juis (yHJaMeHTa Ha eCTECTBEHHOM OCHOBAaHUHM B
cootBercTBUM ¢ TpeboBanussmu CIT 22.13330. [Ipu 3TOM mogbeM CBau ¢ yIIUPEHUEM TOJIKEH
OTIpeNIeNAThCS pU ASUCTBUM HArpy3ku Fy, paBHOI

Fu=N+ YIIVg - Fsw, (103)

rae N, Fgy — To e, uto u B popmyie (10.2);
V)| — pacdeTHOE 3HAYCHHE YISNBHOr0 Beca rpyHTa, KH/M;
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Ve — 00beM rpyHTa, IPENsATCTBYIOINI I0OABEMY CBaH, M°, U IPUHAMAEMBIil PABHBIM
00beMy IpyHTa B Ipeieiax pacIIMpPSIOIIErocsl yCeueHHOr0 KOHYCa BBICOTOM /1 ¢
HIDKHUM (MEHBUINM) IHaMETPOM, PaBHBIM JUAMETPY YIIUPEHUs d, 2 BEPXHUM
mamerpoM d' = h + d (3neck h — paccTosiHME OT MPUPOTHOM TOBEPXHOCTH TPYHTA
JI0 CEPEeIMHBI YIINPEHUS CBaH).

10.7 Ilpy mpoOEeKTHPOBaHWM CBAMHBIX (YHIAMEHTOB B HAOYXalOIMX TPYHTaX MEXIY
MOBEPXHOCTBIO TPYHTAa U HIDKHEH IJIOCKOCTBIO POCTBEpPKA JIOJKEH OBbITh IMPEIyCMOTPEH 3a30p
pa3MepoM, paBHBIM WM 00JIeE MAKCUMAIBHOTO 3HAUEHUS [I0JJb€MA IPYHTA IPH €10 Ha0yXaHUH.

[Ipu TomuuHe cios HaOyxawllero rpyHTa MeHee 12 M JOIMycKaeTcsl YCTpauBaTh
POCTBEPK, ONMUPAIOIINIICS HEITOCPEACTBEHHO Ha TPYHT, Mpu coOuroaennu yciowust (10.2).

[Ipu pacnonoxkeHnuu cBail B BHUJE KycTa WM CBAWHOTO TMOJSI MOJBEM CBAaMHBIX
(yHIaMEHTOB CJIE1YyEeT paCCUUTHIBATh C YUETOM B3aUMHOT'O BIUSHUS CBaM.

11 Oco0eHHOCTH NPOEeKTHPOBAHUSA CBAHHBIX ()YHAaMEHTOB
Ha noapadaTbIBaeMbIX TEPPUTOPHUIX

11.1 Ilpum mnpoexkTHpOBaHWUM CBaWHBIX (YHIAMEHTOB Ha MOApabaTHIBAEMBIX
TEPPUTOPHUSAX KpoMe TpeOOBaHMIl HACTOSIIUX HOPM JOJDKHBI COOJIFOAATBCS TaKke
tpeboBanust CII 21.13330; npu 3TOM Hapsany C JaHHBIMM MHXKEHEPHBIX M3bICKAaHUN JIsI
IPOEKTUPOBAHUS CBAaWHBIX (YH/IaMEHTOB JIOJKHBI TAK)K€ UCIIO0Ib30BaThCS JaHHBIE TOPHO-
TEOJIOTHYECKNX M3BICKAaHUH ¥ CBEACHHS 00 OXHJAaeMbIX JedopManusx 3eMHOU
IIOBEPXHOCTH.

11.2 B 3aganum Ha TNPOEKTHPOBAHHE CBAWHBIX (YHIAMEHTOB Ha IOAPAOATHIBAEMBIX
TEPPUTOPHSIX JOJDKHBI COIEPKAThCs MONyYEHHBIE 10 pe3ysbTaTaM MapKIIEWIEPCKOro pacdera
JaHHble 00 OXMIAeMbIX MAaKCHMAaJbHBIX JeQopMalusaX 3€MHOW IOBEpXHOCTH Ha Y4acTKe
CTPOUTENBCTBA, B TOM YHCIIE OCEaHUe, HAKJIOH, OTHOCUTENbHbBIE TOPH30HTATIBHbIE JeopMaliiu
pacTsDKEHUS WM CKaTHs, PanyC KPUBU3HBI 36MHOM MTOBEPXHOCTH, BBICOTA YCTYIIA.

11.3 Pacuer cBaliHBIX (YHAAMEHTOB 3JaHUM U COOpPYKEHHH, BO3BOJMMBIX Ha
no/ipabaTbIBa€MbIX TEPPUTOPUSX, JOKEH MPOU3BOAUTHCA MO MPEAEIbHBIM COCTOSHUSAM Ha
ocoboe CcouyeTaHWe Harpy3oK, Ha3HAuYaeMbIX C Y4E€TOM BO3AEUCTBUI €O CTOPOHBI
nedhopMupyeMoro mpu noipadoTKe OCHOBAHMSL.

11.4 B 3aBucuMOCTH OT XapakTepa CONpPSDKEHHs TOJIOB CBail C POCTBEPKOM U
B3aMMOJCHCTBUS (YHIAaMEHTOB C TPYHTOM OCHOBaHUSI B IIPOLECCE DPA3BUTUS B HEM
TOPU30HTANIBHBIX AedopMaluii OT NoapabOTKU TEPPUTOPUN PA3INYAIOT CIETYIOIIUE CXEMBI
CBalHBIX ()YH/ITAMEHTOB:

a) JKECTKUE — TIPU XKECTKOW 3aJIEJIKE T0JIOB CBail B pOCTBEPK IYTEM 3aaHKEPHUBAHMS B
HEM BBIIYCKOB apMaTypbl CBail WJIM HEMOCPEACTBEHHOW 3aJeJIKU B HEM TOJIOBbI CBaW B
COOTBETCTBUH C TPEOOBAHUSAMHU, U3J0KEHHBIMU B 8.9;

0) moxaTiMBBIE — TMPU YCIOBHO-IIAPHUPHOM COMNPSDKEHHWH CBal C POCTBEPKOM,
BBINIOJTHEHHOM ITYTEM 3aJI€JIKU €€ TOJIOBBI B pOCTBEPK Ha 5 — 10 cM MM cONpsKEHUs dyepe3
I0B CKOJIb)KEHUSI.

11.5 Pacuer cBaiiHbIXx (yHJAMEHTOB M UX OCHOBaHMI Ha mOJpadaThIBa€MbIX
TEPPUTOPUSAX JIOJKEH MPOU3BOAUTHCA C YUETOM:

a) U3MEHEHMH (PU3MKO-MEXaHUYECKUX CBOWCTB T'PYHTOB, BBI3BAaHHBIX MOJPaOOTKOM
TEPPUTOPHUH, B COOTBETCTBUHU ¢ TpeOoBaHusiMu 11.6;

0) mepepacnpeneneHns BEPTHKAIBHBIX HArpy3oK Ha OT/ENbHbIE CBaH, BBI3BAHHOTO
HAKJIOHOM, UCKPUBJIEHUEM U YCTYNOOOpPa30BaHUEM 3€MHOI MOBEPXHOCTH, B COOTBETCTBUU C
tpeboBanusimu 11.7;
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B) JIOTNIOJIHUTENIBHBIX HArpy30K B TOPU30OHTAJIBHOH IUIOCKOCTH, BBI3BAaHHBIX
OTHOCUTEIIbHBIMHU TOPH30HTATBHBIMU JIe(hOpMALIUSIMUA TPYHTOB OCHOBAHUS, B COOTBETCTBUH C
TpeboBanusimu 11.8.

11.6 Hecymyrmo crnocoOHOCTh TpyHTa OCHOBaHHMS CBaii Bcex BHIOB F., KH,
paboTaronrx Ha CKUMAIOIIYI0 HArpy3Ky, IPU MOAPab0OTKE TEPPUTOPUH CIICAYET ONPENEIITh
o popmyre

Fcr:Ychd, (111)

T/I€ Yor — KOI(PPUIMEHT YCIOBUI pabOThI, YUUTHIBAIONINN N3MEHEHHE (PU3UKO-MEXaHMUECKUX
CBOWCTB IPYHTOB U IlepepacipeielieHue BepTUKAIbHBIX HArpy30K MpH 10ApadoTKe
TEPPUTOPHUU: JUIS CBAl-CTOEK B (PyHAAMEHTaX JIFOOBIX 3[JaHUI U COOPYKEHHH V. = 1
JUIsL BUCSYMX CBall B GyH/IaMEHTaxX MOJATIUBBIX 3JaHUH U COOPYKEHUH (Harpu -

Mep, OJTHOATAXKHBIX KAPKACHBIX C HIAPHUPHBIMU ONIOpaMu) Y. = 0,9; 1711 BUCsiuMX cBait
B (hyH/IaMEHTaX JKECTKUX 3/1aHui U coOopyKeHUl (Hanpumep, 6eckapKacHbIX MHO-
TO3TaXKHBIX 3/1aHUH C )KECTKUMHU y3JIaMU, CUJIOCHBIX KOPITYCOB) V. = 1,1;

F4— Hecymias criocoOHOCTh cBau, KH, ompesienieHHas pacueToM B COOTBETCTBUU € MOJpa3-
JIeTIOM 7.2 WM OTIpEeNICHHAs 110 PE3yJIbTaTaM IMOJIEBBIX UCCIEIOBAaHUM (MCIIBITaHUS
CBail AMHAMUYECKOM WM CTaTUYECKOM Harpy3Koi, 30HAMpOBaHUE TPYHTOB) B COOTBET-
CTBUM C TpeOOBaHUAMU NoApasena 7.3.

[Ipumeuanue — B coyyae kpyronagaromux miactoB B popmyie (11.1) ciaenyer Takke yIUTHIBATH
3aBUCAINIMA OT 3HAYCHUSA OTHOCHTCIBHON TOpU30HTAIBHON Jedopmaruu €, MM/M, JOMOJHHUTCIbHBIN
koapdumuent vy, = 1/(1 + 100g,).

11.7 JlomonHuTeNbHbIE BEpTUKAJIbHBIE HArpy3ku +AN Ha cBau WIH CBau-00O0JOUYKH
30aHUM U COOPYXKEHUH C JKECTKOM KOHCTPYKTHBHOM CXEMOW CIIENYyeT OIpPENelsaTh B
3aBUCHMOCTH OT DPACUETHBIX 3HAYEHUN BEPTHUKAIBHBIX IEPEMELICHUN CBald, BBI3BAHHBIX
HAKJIOHOM, HCKPUBJIEHHEM, YCTYNOOOpa3oBaHMEM 3E€MHOW IOBEPXHOCTH, a TaKxke
TOPU30HTAIBHBIMU JIe(hOpMallisIMU TPYHTOB OCHOBaHUS IIPH YCIOBUSX:

a) cBaiiHble (PyHJAaMEHTBI U3 BUCSIYUX CBalf U UX OCHOBAHUS 3aMEHSIOT B COOTBETCTBUU
¢ 7.4 ycnoBHBIM (yHIaMEHTOM Ha €CTECTBEHHOM OCHOBAHUU;

0) OCHOBaHHME YCIOBHOIO (pyHIaMEHTa MPUHUMAIOT JIMHEHHO Je(OpMHUPYEMBIM C
MOCTOSIHHBIMU 10 JUIMHE 37aHMs (COOPYKEHMsI) WIM BbIIECJICHHOIO B HEM OTCEKa MOJyJieM
negopmanuu 1 KO3QPHUIUEHTOM MOCTENU IPYHTA.

Omnpenenenne JOMOTHUTEIbHBIX BEPTUKAIBHBIX HAarpy30K MPOU3BOJST OTHOCHTEIBHO
IIPOJIOJIBHOW U ITONIEPEUYHOM OCEH 34aHUs.

11.8 B pacyerax cBaifHBIX (YHIAMEHTOB, BO3BOJUMBIX Ha TMOJApabATHIBAEMBIX
TEPPUTOPUSX, CIEAYET YYMUTBIBATH JOIOJHUTEIBHBIE YCUIIMsA, BO3HHUKAIOIIME B CBasX
BCJIE/ICTBUE MX pabOThl Ha M3TUO MOJA BIMSHUEM TOPU30HTAJIbHBIX MEpPEMELIEHUI IpyHTa
OCHOBaHHUSA IIPU MOJAPAaOOTKE TEPPUTOPHU MO OTHOLICHUIO K TPOEKTHOMY MOJIOKEHHIO CBai.

11.9 PacyerHoe TOpPWM3OHTAILHOE TNEPEMEIICHHE TPYHTA U, MM, NPU MOAPaOOTKE
TEPPUTOPUH CIIEAYET ONPeNeNiTh o hopmyIie

Ucr = VY cERX, (11.2)

TIIE Vs, Yo — COOTBETCTBEHHO KOA()(UIIMEHTHI HAIE)KHOCTHU 110 HArpy3Ke M yCJIOBUH PabOThI
JUTSL OTHOCUTEINIBHBIX TOPH30HTAIBHBIX JIehopMaluii, MpUHIMAaeMbIe COTIIACHO
CIT121.13330;

€;, — OXUJIaeMOe 3HaYeHNE OTHOCUTEIIFHON TOPH30HTATIFHOM iehopMariim, orpesensieMoe
0 pe3ysbTaTaM MapKILIEHaepCKOro pacyera, MM/M;
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X — PacCTOSsIHME OT OCH paccMaTpUBAEMOI cBaM 10 LIEHTPAJIBLHOW OCH 31aHus (COO-
PYXXEHHS) C POCTBEPKOM, YCTPAauBAaEMbIM Ha BCIO JUIMHY 37aHUs (OTCEKa), WM J10
0JI0Ka )KECTKOCTH KapKacHOIo 37aHMs (OTCEKa) ¢ pOCTBEPKOM, YCTPAUBAEMbIM
101 OTJICJIbHBIE KOJIOHHBI, M.

11.10 Cpaitnpie  (yHIAMEHTHI 3JaHMA W  COOPYXKEHUH, BO3BOAMMBIX Ha
noapadaTbIBACMbIX  TEPPUTOPHUSX, CIEAYeT IPOEKTUPOBATh HCXOAS U3  YCIOBHH
HEOOXOMMOCTH Tepeladyd Ha POCTBEPK MUHMMAIbHBIX YCWIMH OT CBaif, BO3HHMKAIOLIUX B
pesynbrare nedopManuy 3eMHONW TOBEPXHOCTH.

JJ1s1 BBIITOJIHEHUSI 3TOr0 TpeOOBaHMsI HEOOXOAUMO B IPOEKTaX MPEAyCMATPUBATH!

a) pa3pe3Ky 3/aHusd WM COOPY)KEHMs Ha OTCEKHM [UIsl YMEHBIICHMS BIIHSIHUSA
TOPU30HTAIIBHBIX IIEPEMELICHUN IPYHTa OCHOBAHHS;

0) NPEUMYIIECTBEHHO BHUCAYME CBaWl ISl 3JaHUM W COOPYXKEHUH C IKECTKOM
KOHCTPYKTMBHOM CXE€MOW Il CHMJ)KEHUS [JOIIOJHUTEIBHO BO3HUKAIOIIMX YCUIMM B
BEPTUKAJIBHOM TIOCKOCTU OT UCKPUBJICHUS! OCHOBAaHMS;

B) CBal BO3MOXXHO MEHbILEH »ECTKOCTH, HAllpUMEp HpPHU3MaTHYECKUe, KBaJIpaTHOIO
WIM TPSIMOYTOJbHOTO IONEPEYHOI0 CEYEHMs, MPU 3TOM CBau MHPSIMOYTOJIbHOIO CEYEHUS
CJIelyeT pacloiaraTb MEHbIIEH CTOPOHOM B IIPOAOJIBHOM HAlPaBJIECHUHU OTCEKA 30aHUS;

I') NPEUMYILIECTBEHHO IOAATIMBbIE KOHCTPYKLIMM CONPSDKEHUS CBall C POCTBEPKOM,
yKa3aHHbie B 11.4;

J1) BbIpaBHUBAHHUE 3JaHUNM C IOMOIIbIO JIOMKPATOB WM JPYIMX BbIPaBHUBAIOIIHUX
YCTPOUCTB.

IIpn paspeske 31aHMsI WIM COOPYKEHMsI HA OTCEKM MEKAY HUMH B POCTBEPKE CIIEAYET
npeaycMaTpuBaTh 3a30pbl (eOpMalMOHHbIE IIBbI), pa3Mepbl KOTOPHIX OHPENEISIOT Kak s
HIDKHUX KOHCTPYKIMH 3/IaHUI U cOOpYKeHHI B cooTBeTCTBUM ¢ TpedoBanusamu CIT21.13330.

11.11 Caaiinble GpyHIaMEHTHI ClleyeT MPUMEHATh, KaK IPABUIIO, Ha MMOApadaThIBAEMbIX
tepputopusix I — IV rpymnm, B Tom uncie:

a) ¢ BUCSYMMH CBassMU — Ha Tepputopusx I — IV rpynn mans mo0bIX BUIOB U
KOHCTPYKIMI 3JaHAN U COOPYKEHU;

0) co cBassMu-croiikamu — Ha Tepputopusx Il u IV rpynn s 3n1anuit u coopyxeHutid,
MPOEKTUPYEMBIX C TMOAATIMBON KOHCTPYKTUBHOM CXE€MOW 37aHMsl TpU HCKPUBIECHUU
OCHOBaHusA, a Ui [V rpynmnel — Takke W Ui 3JaHUN U COOPYXKEHHH, MPOEKTUPYEMBIX C
JKECTKOW KOHCTPYKTUBHOM CXEMOM.

IIpumeuanus

1 Jenenne noapadbaTeIBaeMBIX TEPPUTOPHUIL HA TPYIIIHI IPUHSTO B cooTBeTcTBHU ¢ CIT 21.13330.

2 Csamn-000y109KkH, HAaOWBHBEIC U OypoBBIC cBam AuameTpoM Oonee 600 MM W IpyTHe BHIBI KECTKHUX CBail
JIONCKaeTcsl HPUMEHSTh, Kak IpaBWIIO, TOJbKO B CBAaWHBIX (yHIaMEHTaX C IOAATIMBOM CXeMOW IpH
CONPSDKEHUH MX C POCTBEPKOM uepe3 moB ckonbxeHus (11.4).

3 3arnyOneHne B IpyHT CBail Ha IMoJpabaThIBAEMBIX TEPPHUTOPHAX JIOJDKHO OBITH HEe MeHee 4 M, 3a
UCKJIIOUEHHEM CIIy4aeB OIHMPaHUs CBAll HAa CKaJIIbHBIE TPYHTHI.

11.12 Ha mnoapabGateiBaeMbix Tepputopusix Ik — IVk rpynm ¢ BO3MOXHBIM
o0pa3oBaHMEM YCTYNOB, a TaKKe Ha IUIOHIaJIKaX C TEeOJOTHYECKUMH HapyLIEHUSIMU
NpUMEHEHHE CBalHBIX (YHIAMEHTOB JOIMYCKAETCS TOJBKO NpPU HATUYMHU CIIEHUATBEHOTO
000CHOBaHHH.

11.13 KoHCTpyKIusl CONpSKEHHS CBail C pPOCTBEPKOM JOJDKHA Ha3HAdaTbCsA B
3aBHCHMOCTH OT 3HAUEHHUS O’KUIAAEMOI0 TOPU30HTAILHOTO MEPEMEIEHHS TPyHTa OCHOBAHUS,
IIPU 3TOM IPEAEIbHBIE 3HAYEHHUS] TOPU30HTAIBHOIO IEPEMEIICHMs JUIsl CBail HE JOJKHBI
MIPEBBINIATH MPU CONPSDKEHUH ¢ pocTBepKoM (11.4), cm:
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2 — JKECTKOM;
5 — MoIaTIMBOM, YCIOBHO-IIIAPHUPHOM;
8 — moaTiIMBOM Yepe3 OB CKOJBKCHHUS.

IlpumMeuanue — [ng CHWKEHUS 3HAUCHUH YCWIMH, BO3HHUKAIOIIMX B CBasiX U POCTBEPKE OT
BO3JICHCTBUS TOPH3OHTAJIBHBIX HEPEMEIICHHI IPYHTa OCHOBAHMS, a TaKKe Uil 00ecreYyeHUs POCTPaHCTBEHHOM
YCTONYMBOCTH CBaHBIX (PyHIaMEHTOB 3[aHUs (COOpPY)KEHHsS) B IIEJIOM CBaW CBAWHOIO MOJS B 30HE JAEHCTBHS

HEOOJIBIIINX NEPEMEIICHUH TPYHTa (JI0 2 CM) CIIelyeT IpeyCMaTPUBaTh C KECTKUM CONPSDKCHNUEM, a OCTalIbHBIC —
C MOAATIIMBBIM (IIAPHUPHBIM HITH CONIPSHKEHUEM Yepe3 LII0B CKOIBKEHHUS).

11.14 CpaiiHble pOCTBEPKH JOJDKHBI PACCUMTHIBATHCS HA BHEIICHTPEHHOE PACTSHKCHUE U
c)KaThe, a TakKe Ha KpydeHHE MPU BO3JCHCTBUHM HAa HUX TOPU3OHTAIBHBIX OMOPHBIX PEAKIUil
OT cBail (MOMepeyHON CHIIbI U W3rHOAIOIIer0 MOMEHTA), BBI3BAHHBIX OOKOBBIM JaBIICHHEM
neGopMHpPYEeMOro pH MOAPadOTKE TPYHTa OCHOBAHHUSL.

11.15 Ilpu nmpuMeHEeHUU CBaWHBIX (PYHIAMEHTOB C BHICOKMM POCTBEPKOM B OETOHHBIX
MOJIaX WITU JIPYTUX KECTKUX KOHCTPYKIIHMSX, YCTPAUBAEMBIX Ha IIOBEPXHOCTH IPYHTA, CICIYET
npeaycMaTpuBaTh 3a30p MO BCEMy IMEPUMETPY CBail IIMPUHOW HE MEHee 8 CM Ha BCHO
TOJIIUHY JKECTKOW KOHCTPYKIMH. 3a30p CJICAYeT 3aIllOJIHATh TUIACTUYHBIMU WIIA YIPYTUMU
MaTtepuajiaMi, He OOpa3yIOUIMMH JKECTKOW OMOphl JJIsi CBall TpU  BO3JICHCTBHU
TOPU30HTATBLHBIX TIEPEMEIICHUI IPYHTa OCHOBAHHUS.

12 Ocob0eHHOCTH MPOEKTHPOBAHNS CBAWHBIX (PYHIAMEHTOB
B CEHCMHMYECKHX pailoHax

12.1 Tlpu nmpoOEeKTUPOBAHUM CBANHBIX (YHAAMEHTOB B CEHCMHUYECKUX pallOHaX KpoMe
TpeOOBaHUI HACTOSIIIUX MpaBUIi ciexyeT codmonath takxke Tpedosanus CII 14.13330, npu
ATOM B JIONOJHEHHE K MaTeprajiaM WH)XEHEPHBIX M3BICKAHUH JJIsi TPOSKTUPOBAHMS CBAHBIX
(byHIaMEHTOB JOJKHBI OBITH MCIIOJIB30BAHbI JAHHBIE CEHCMMUYECKOT0 MUKPOPAHOHUPOBAHUS
IUIOLIA/IKK CTPOUTENBCTBA.

12.2 Caaiinble (QyHIaMEHTHI 37aHUN M COOPYXKEHUH NpU pacyeTe MO MpeAeabHbIM
COCTOSIHUSIM ~ TEPBOM  TPYINIbl C YyY4ETOM CEHCMHYECKHX  BO3JCUCTBUUA  JIOJKHBI
paccuMTBhIBaTLCS Ha 0cOO0E coueTaHue Harpy3ok. [Ipu aToM HE0OX0IMMO MPeyCMaTpUBAaTh:

a) OIpeeNICHHE HECYIIeH CMOCOOHOCTH CBaWl HAa CKMUMAIOMIIYIO W BBIIEPTUBAIOLIYIO
Harpy3ku B COOTBETCTBUU C TPeOOBAaHUAMM I0Ipasjena 7.2,

0) TpOBEpKY YCTOWYMBOCTH TpyHTa IO YCIOBUIO OTPAaHUYCHUS JIaBJICHHUSA,
NepeaBaeMoro Ha rpyHT OOKOBBIMHU ITOBEPXHOCTSIMH CBaif, B COOTBETCTBHH C TPEOOBAaHUSIMU
npuioxenus B;

B) pacueT CBail MO MPOYHOCTH MaTepuaja Ha COBMECTHOE JEHCTBHE PacUETHBIX YCHIIMI
(MpOONMBbHOM CWJIBL, W3rMOAIOIIEr0 MOMEHTa W TIONEPEYHOW CHJIbI), 3HAYEHUs] KOTOPBIX
ONPEIEISIIOT  C YYETOM IPUIIOKEHHUsT B B 3aBUCUMOCTH OT PacyeTHBIX 3HAYCHUH CEHCMHUYECKHX
Harpy3ok.

[Ipy BBINOJTHEHHWU YKa3aHHBIX B IMOJAMYHKTAX «@» — «B» PACUETOB TAKKE JOJDKHBI
YYUTBIBATHCS TpeOOBaHMs, puBeIeHHbIe B 12.3 — 12.8.

Il pumeuanune — llpu onpeneneHun pacyeTHBIX 3HAUYECHUI CEMCMUYECKUX HArpy3ok,
JNEUCTBYIOIMX Ha 3/JaHUE WIM COOPYXXEHHUE, BBICOKMN CBallHBIII POCTBEPK CIENyET paccMaTpUBaTh Kak
KapKaCHbBIM HUKHUHI 3TaxX.

12.3 Tlpm pacuere Hecymeld CIIOCOOHOCTH CBail Ha CXUMAIONIYI0 WIH
BBIJICPIUBAIONIYI0 HArpy3ky Feq 3Hauenus R u fi (moxpasmen 7.2) ciemyer yMHOXHTH Ha
HNOHMXKAIUe KO3PQHUIUMEHTHl YyCIOBHI pabOThl TPYyHTa OCHOBAaHHUS Yeqt H  Yeq2,
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npuBefeHHble B Tabnuue 12.1, wim ompeaensaTh MX IO pe3yiabTaTaM WCHBITAaHWHM cBall U
CBaifHBIX ()YHJAMEHTOB UMUTHUPOBAHHBIMUA CECMUYECKUMHU BO3JICHCTBUSAMHU.

Kpome Toro, conporusieHue rpynra fi Ha OGOKOBOW MOBEpXHOCTH CBaW IO PACUCTHON
riyounsl hy (12.4) ciepayeTr npuHUMATh PaBHBIM HYJIIO.

Tabnuma 12.1

Koo duuuenT ycnoBuit paboThI Yeq1 A1 KOPPEKTUPOBKH Kosdpuument ycnosuit paboThI Yeqp M1
3Ha4YeHUI R mpu rpyHTax KOPPEKTHPOBKH 3Ha4YeHui f; mpu rpyHTax
I'muancTHIC
Pacuernas N ITecku mIoTHBIC U I'uuucTeie rpyHTH
. [lecku cpeaneit TPYHTBI IPH .
CEHCMHYHOCTh ITecku mioTHBIE cpenHei IIpU TOKa3aTese
N IJIOTHOCTH roKaszare’ie
3aHUH U MJIOTHOCTH TEKy4eCTH
. TEKy4EeCTH
COOpYKCHHUH,
Gasl Mao- MaJIOBJIaX- Mano-
BJIQYKHBIC |HACHIIICH- HACBIIICH- 0 <I_ <| BnaskHbI€ |HACKIIIECH- 0<1.</0,75<
.| HbleH J1IL<0 JIL<0
H HBIE€ BOJIOM HBIE BOJIOM 0,5 u [HBIE BOJIOM 0,75 | I, <1
BJIQJKHBIE
BJIQYKHBIE BJIQKHBIE
7 1 0,9 0,95 0,8 1 0,95 0,95 0,9 0951 0,85 | 0,75
0,9 0,5 0,85 0,4 1 0,9 0,85 0,5 0,9 0,8 0,75
8 0,9 0,8 0,85 0,7 0,95 0,9 0,85 0,8 0,9 0,8 0,7
0,8 0,4 0,75 0,35 0,95 0,8 0,75 0,4 0,8 0,7 0,65
9 0,8 0,7 0,75 o 0,9 0,85 0,75 0,7 085 | 07 0,6
0,7 0,35 0,6 0,85 0,7 0,65 035 |065| 0,6 —

IIpumeuanus

1 3HaueHHA Yeq1 U Yeqr, YKA3aHHBIE HAJ YEPTOH, OTHOCATCA K 3a0MBHBIM, HAOUBHBIM
cBasiM (CBasiM BBITECHEHHS), IOl Y€PTOH — K OypOBBIM.

2 3HaueHHs KOI(QOULUEHTOB Yeq1 U Yeqe CIEMYET yMHOXaTh Ha 0,85, 1,0 mim 1,15 nna
3MAaHUA M COOPY)KCHHUH, BO3BOOUMBIX B paifoHaX C MOBTOPSIEMOCTBIO 1, 2, 3 COOTBETCTBEHHO (Kpome
TPAHCTIOPTHBIX U TUIPOTEXHUUECKHX).

3 Hecyuiyto criocoOHOCTh CBaii-CTOCK, ONMPAIOIIUXCS Ha CKalbHbIE 1
KPYIHOOOJIOMOYHBIE TPYHTHI, OTIPENEIISIOT 0€3 BBEACHHS AOTIOJHUTEIBHBIX KO (UIIMEHTOB YCIOBUI paboThI
Yeq1 U Yeqo-

12.4 PacyetHyto riyOuHYy Ny, 10 KOTOpO#l HE YYHTBHIBAIOT CONMPOTHUBJICHHE TPYHTA Ha
OOKOBOI OBEPXHOCTHU CBaH, ONpPEEIAIoT o ¢popmyie (12.1), Ho npuHuMaroT He Oonee 3/a,

hy = a(H+a.a3M) (12.1)

b, a*27|tg¢| +C
e
rie ai, az, az — 0e3pa3MepHbie Kod(PPUIMEHTHI, paBHBIE cCOOTBETCTBEHHO 1,5; 0,8 1 0,6 mpu
BBICOKOM POCTBEpKE M JJIsl OTAENbHO cTosmel ceau, 1,2; 1,2 u 0 — npu
JKECTKOM 3aJIeJIKE CBaW B HU3KHI POCTBEPK;
H, M — pacuerHble 3HaueHUs] COOTBETCTBEHHO FrOPH30HTAIBHOM cuiibl, KH, 1 u3ruba-
IOIIEr0 MOMEHTa, KH-M, MPUIIOKEHHBIX K CBae B YPOBHE TIOBEPXHOCTH TPYH-
Ta TPU 0COOOM COUYETAHHH HArPY30K C YIETOM CEHCMHUYECKHUX BO3ACHCTBHIA,
o, — KodhumuenT gedopmarnuu, 1/M, onpeaesieMbIid o MPIIOKEHUIO B;
by — ycoBHas mMpUHA CBau, M, OIpeesieMast [0 MPHI0KEHHIO B;
Y1 — pacyeTHOE 3HAYCHUE yJIeIBbHOTO Beca IPYyHTa, kH/M?, oTpeieiieMOe B BOJIO-
HACBIIIEHHBIX TPYHTAX C yYETOM B3BEIIMBAIOIIETO JEHCTBUS BOJIBI;
@1, C| — pacyeTHbIC 3HAYCHHSI COOTBETCTBESHHO YIJIa BHYTPEHHETO TPEHUS TPYHTA, TPaI.,
U yIENBbHOTO CIeTUieHus TpyHTa, Klla.
B mpoekrax pexkoMeHayeTcs TpenycMaTpuBaTh KOHTPOJIbHBIC HCIIBITAHWS CBail Ha
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TOPU30HTAIIBHYIO HATPY3KY.

12.5 Omnpenenenne pacueTHON TITyOUHBI /iy TIPU BO3EHCTBHM CEHCMUYECKUX HAarpy30K
cleyeT MPOM3BOAWUTH, NMPUHUMAs 3HAUEHUS PACUETHOTO yIjia BHYTPEHHETO TPEHUS O
YMEHBIIEHHBIMU JJIsl pacuyeTHOM ceilcMuuHocTH 7 OamioB — Ha 2°, 8§ OaioB — Ha 4°,
9 6annoB — Ha 7°.

12.6 Tlpu pacuere cBailHBIX (YHOJAMEHTOB MOCTOB BIIHMSHHE CEHCMHYECKOTO
BO3/JICIICTBUSI HA YCJIOBHS 3a/IeJIKH CBail B BOJOHACBHIIICHHBIX IbUIEBATHIX IECKaX U
[JIMHUCTBIX TPYHTax C IIOKa3arenem Ttekydect [; > 0,5 ciuepyer yduThIBaTb IIyTeEM
noHwwxkeHus Ha 30 % 3HaueHuit Korh(HUIHUEHTOB MPOMOPIHUOHATBHOCTH K, IPUBEICHHBIX IS
STUX TPYHTOB B MpUJIOKeHUU B.

12.7 Hecymas cnocobHocts cBau [, KH, paboraromeil Ha BEpTHKAIbHYIO
CKMMAIOIIYIO U BBIIEPTUBAOILYI0 Harpy3Ku, IO pe3yJbTaTaM IOJIEBBIX MCIBITAHUM JOJIKHA
OTIPECIATHCS C YIETOM CEHCMHUECKUX BO3ACHCTBUIA 1O opmyIie

Feq = kegFa, (12.2)
rie ke; — KO3((GHULUEHT, yUUTHIBAIOIINI CHUKEHIE HECYILEH ClIOCOOHOCTU CBaM IPH CEHCMU-
YECKUX BO3JIEHCTBUSIX, OIIPEIEIAEMbII pacueTOM KaK OTHOILIEHHE 3HAUEHUSI HECY-
e cnocoOHOCTH CBaM, BBIYUCICHHOTO B COOTBETCTBHHM € 12.2 — 12.4 ¢ yueTom
CEeHCMUYECKHUX BO3/ICUCTBUM, M 3HAUCHUS HECYIIIEH CIIOCOOHOCTH CBau, OMPEIeIICH-
HOMH COryiacHO TpeOOBaHMSM Mojipazziena 7.2 6e3 yuera celicMUUecKUX BO3ICUCTBUIA,
F;— Hecymas criocobHOCTh cBau, KH, onpesenennas no pe3ynbraramM cTaTUUYECKUX WU
JTUHAMHYECKHUX UCTIBITAHUI WU TI0 JAHHBIM CTAaTUYECKOTO 30HIUPOBAHUS TPYHTA B
COOTBETCTBUHU C Mojipaziesiom 7.3 (0e3 yuera CeCMUYECKUX BO3JCHCTBUN).

12.8 Pacuer cBail B mpoCaJiouHBIX M HaOyXarmolMX TPyHTaxX Ha 0coboe coyeTaHHe
Harpy30K C y4e€TOM CEHCMMYECKUX BO3JIECUCTBUI JOJDKEH IPOU3BOAUTHCS IPU MPUPOIHON
BIIQYKHOCTH, €CJIM 3aMauyMBaHUE TPYHTAa HEBO3MOXHO, U MPU MOJHOCTHIO BOJOHACHIIIEHHOM
rpyHTE, HWMEIOIIEM TOoKa3aTelb TEKYy4ecTH, ompenenseMeii mo d¢opmyne (9.1), ecnu
3aMayMBaHUE TPYHTa BO3MOXKHO; IPU 3TOM OIpe/eleHue Hecylled CIoCOOHOCTH CBail B
IrpyHTOBBIX ycioBusx Il Tuma mo mpocagoyHOCTH MPOM3BOAAT O€3 ydeTa BO3MOXKHOCTH
Pa3BUTHS OTPULIATEIBHBIX CUJI TPEHUSI TPYHTA.

11 puMCEcdUaHHUC — Pacuer cBaii Ha celicMHUecKHe BOS,Z[eﬁCTBPIS[ HC HCKIIIO4YacT H606X0,I[I/IMOCTI/I
BBITIOJIHEHHS UX pacu€Ta B COOTBECTCTBHUU C pa3aciaMu 9 —11.

12.9 JIns cBaiiHbIX (yHIAMEHTOB B CEHCMMYECKMX paliOHAX CIlelyeT MPUMEHSTh CBau
BCEX BHUJIOB, KpOMeE CBail 0€3 MonepeyHoro apMUpoBaHus U OyJ1aBOBUIHBIX.

He nomyckaercs Takxke NpUMEeHEHHE OETOHHBIX CBail, T.e. CBail, HE MMEIOIINX
apMaTypHBIX KapKacoB IO BCEH JUIMHE CBAMHOTO CTBOJIA.

3ampenaercss yCTpOCTBO B ceiCMUYECKUX pailoHaX OypOBBIX CBail 1Moja M30BITOUHBIM
JaBJIEHUEM BOJIbI 0€3 00CaaHBIX TPYO.

12.10 Tlpn npoekTHpoBaHUM CBaiHBIX (PyHIAMEHTOB B CEHCMHUYECKHX paiiOHaX OMUpaHHe
KOHIIa CBall cliefyeT MpeaycMaTpuBaTh Ha CKalbHbIE, KPYIMHOOOJOMOYHBIE TPYHTBI, MECKU
IUIOTHBIE U CPETHEN IUIOTHOCTH U TJIMHUCTBIE TPYHTHI C IOKaszareneM Tekydectd I, <0,5.

OnupaHue HIKHHUX KOHIIOB CBail Ha PBIXJIbIE BOJOHACHIIIEHHBIE MECKH, TTMHUCTHIE
TPYHTBHI C IIOKa3aTeneM TeKyuecTH I > 0,5 He nomyckaercs.

12.11 3arny6ieHue B TPYHT CBail B CECMHYECKHUX pailOHaX JODKHO OBITH HE MEHEe 4 M,
a MpU HAJINYMM B OCHOBAHWM HW)XHMX KOHIIOB CBail BOJIOHACBHIIIEHHBIX IIECKOB CpPEIHEU
IUIOTHOCTU — He MeHee 8 M. Jlomyckaercs yMeHbIIEHHE 3ariayOlieHus cBaid IpHu
COOTBETCTBYIOIIEM OOOCHOBAHMHU, MOJYYEHHOM B pPE3Yy/IbTaTe TMOJEBBIX MCIBITAHUHN CBai
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MMUTHPOBAHHBIMU CEHCMUYECKUMHU BO3ACHCTBUAMH.

s OIHOATaXKHBIX CEIIbCKOXO3AMCTBEHHBIX 3JaHUW, HE COAEpXKAIIUX LEHHOIO
o0opy/soBaHus, U B Cly4yae ONMMpAHUSl CBall Ha CKaJbHbIE TPYHTHI MX 3ariayOJeHHE B IPYHT
MIPUHUMAIOT TAKUM K€, KAK U B HECEICMUYECKUX pailloOHaX.

12.12 PocTBepk cBaiiHOro (hyHAaMEHTa TO0JI HECYIIMMH CTEHAMH 3JaHHS B Tpeesax
OTCEKa JIOJDKEH OBITh, KaK MPABWIO, HEMPEPHIBHBIM M PACIIOJIIOKEHHBIM B OJHOM YpPOBHE.
BepxHue KOHIIBI CBail JOKHBI OBITH IKECTKO 3a/elaHbl B POCTBEPK Ha TIYOHHY,
ONpEIETIEMYIO PACUETOM, YUUTHIBAIOIINM CEMCMUYECKUE HATPY3KH.

YCTpoiicTBO 0€3pOCTBEPKOBBIX CBAaWHBIX (DYHIAMEHTOB 3/aHMA M COOPYXCHHH HE
JIOTTyCKaeTCsl.

IIpumeuanue — Ilpu cTpoUTENBCTBE HA KOCOIOPaxX POCTBEPK B IpElEiaX OTCEKA JOITYCKAeTCs
BBITIOJIHATH B BUJIE €JMHOM MOHOJIMTHOM Ke/e300e TOHHON KOHCTPYKIMH — TUTATHI HJIN NIEPEKPECTHBIX JICHT.

12.13 TIlpu COOTBETCTBYIOIIEM TEXHHKO-DKOHOMHYECKOM OOOCHOBAaHHU MOKHO
IPUMEHSATh CBaiiHble (YHIAMEHTHI C IMPOMEKYTOUHOW MOAYILIKON W3 CHIIYYMX MaTepUalIoB
(meOHs1, TpaBusi, ecKa KPYIMHOTO M CpeiHed KpymHocTH). Takue QpyHZaMEHTHl HE CIelyeT
OPUMEHATh B OPraHOMMHEPAIbHBIX, OPraHMYECKUX M MPOCaAouHbIX TpyHTax |l Tuma, Ha
1opadaThIBAEMbIX TEPPUTOPHSX, TE€OJOTMYECKH HEYCTOWYHMBBIX IUIOMIAZKAX (Ha KOTOPBIX
UMEIOTCS WM MOTYT BO3HUKATh OIOJI3HU, CEJIM, KAPCTHI U T.I1.) U Ha IJIOLIaAKaX, CIIOKEHHBIX
HECTaOMITN3NPOBAHHBIMH IPYHTAMH.

Jlis cBaifHbIX (DyHIAMEHTOB C MPOMEKYTOUHOW MOJYLIKOW CleyeT NMPUMEHATh TaKue
K€ BHJIBI CBaif, KaK U B HECEHCMHMUYECKUX paliOHaxX (KpoMe OyIIaBOBUIHBIX).

12.14 Pacyer cBaif, BXOJSIIMX B COCTaB CBailHOro (yHIamMeHTa € HPOMEKYTOUHOM
MOAYIIIKOW, Ha TOPU3OHTAIBHBIE HArPY3KW HE TPOM3BOAMTCA. Hecymiyro CrocoOHOCTh TakuX
CBaii, paboTaIOIIMX Ha CKMMAIOIYIO0 HAarpy3Ky C y4eTOM CEHCMHYECKHX BO3JEHUCTBUIL, clieqyeTr
OTIPE/ICNIATh B COOTBETCTBUHM C TpeOoBaHMsAMH 12.3; mpu 3TOM CONpPOTHBICHWE TpPYHTa
HEOOXOIMMO YYHMTHIBATh BJOJIb BCEW OOKOBOW MOBEPXHOCTH cBaw, T.e. Ny = 0, a xoadpummeHt
yCIIOBUI paOOThI HUKHETO KOHIIA CBAU P CEHCMUYECKUX BO3JEHCTBUSX IPUHUMATS Yeq1 = 1,2.

12.15 Ilpu pacuere cBaliHBIX (YHIAMEHTOB C TNPOMEXYTOYHOH TMOAYIIKOH 110
negopmanusaM ocanky (yHIaMeHTa cleAayeT BBIUUCIATh KaK CYMMY OCaJIKH YCIOBHOTO
dbyHaaMeHTa, omnpeaesieMol B COOTBETCTBUM C TpeOOBaHUSAMHU mojpasfena 7.4, U ocaaku
IIPOMEKYTOUYHOM MOTYLIKH.

13 Oco0eHHOCTH TPOEKTHPOBAHUS CBAWHBIX (PyHIAMEHTOB
HA 32KapCTOBAHHBIX TEPPUTOPHUSAX

13.1Cgaifaple QpyHIaMEHTHI 3AHUA U COOPYKEHUH, BO3BOAMMBIX Ha 3aKapCTOBAHHBIX
TEPPUTOPUSAX, JIOJDKHBI MPOEKTHPOBATHCS C  y4YETOM BO3MOXKHOCTH  OOpazoBaHMA
MOBEPXHOCTHBIX KapCTOBBIX JedopMalluii — MPOBAJIOB U OCENaHMi, a Takke 0COOEHHOCTEH
Pa3BUTHSI KAPCTOBBIX MPOLIECCOB.

13.2 [IporHo3upyemble TMapaMeTpbl KapCTOBBIX Ae(opMaIiuii U uX MOBEPXHOCTHBIX
NPOSIBIIGHUN  ONpEJENsIOT pacueToM Ha OCHOBE aHajih3a HHXKEHEPHO-T€OJIOTMYECKUX H
THJIPOT€OJIOTUYECKUX YCIOBHH M WX BO3MOXKHBIX W3MEHEHWH 3a BpeMsl JKCIUTyaTalliH
COOpY’KEHUH ¢ IPUBJIEUECHHEM CIIEIUATU3UPOBAHHBIX OpraHU3aIUi.

13.3 OObeMbl  WHKEHEPHO-TEOJOTHUECKUX  W3bICKAHWH Ha  3aKapCTOBaHHBIX
TEPPUTOPHUSAX TOJKHBI Ha3HAuaThCs B COOTBETCTBUU ¢ TpeOoBanusmu CII 22.13330 Ha
OCHOBAaHHWHU TIPEIIBAPUTEIBHON OIEHKH 10 AapXHWBHBIM JaHHBIM CTETICHH KapCTOBOM
ormacHOCTH. JIOMKHO OBITh NPEAYCMOTPEHO BBIIIOJHEHHE HE MEHee JIBYX CKBaKHUH,
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BCKPBIBAIOIIMX KAPCTYIOIIMECS TPYHThl Ha TIJIyOMHY, Ha3HauyaeMyl B 3aBUCUMOCTH OT
CTENEHM UX 3aKapCTOBAHHOCTH, THIPOJIOIMUECKUX M T'MJIPOr€OJOTUYECKUX YCIOBHM, HO HE
MEHEEe 4eM Ha 5 M.

13.4 [Ipy u3bICKAHUAX JOJDKHBI OBITh IIOJIyYE€HBl CBEIEHHS O IIOBEPXHOCTHBIX
HPOSIBIEHUSAX  KapcTOBO-CY(P(O3MOHHBIX  MpOLECCOB  (IpOBalbl, OCEAAHUS  3EMHOMU
MOBEPXHOCTH) KaK HA MOMEHT NPOBEACHUS H3bICKAHUM, TaK U HA OCHOBAaHUM HMMEIOIIUXCS
apXUBHBIX JaHHbBIX, a TAK)K€ CBEIEHHUS O 3a(pUKCUPOBAHHBIX B XOJ€ OypeHHs MpoBajax
UHCTPYMEHTA, BBIABICHHBIX IOJOCTSAX, KaBEpHaX, HAJIMYUM B HUX 3aIOJHUTEI,
OCYILECTBJICHO pallOHMPOBAHME IUIOINAJKU CTPOMUTENBCTBA M YCTAaHOBJEHA KaTeropus
cy(hpo3nMOHHO-KAPCTOBOM €€ OIMACHOCTH.

13.5 B pe3ynbprare BBIIOIHEHHBIX HHXXEHEPHO-T€0JOTNYECKUX HCCIECIOBAaHUN JIOTKHBI
OBITh BBISBICHBI C(HOPMHPOBABIIHECS KapCTOBBIE (OPMBI M TIPOSIBIICHHS, YCTAaHOBJICHA
CTENEHb ONACHOCTH BO3JEHCTBUSA KapcTa Ha BHOBb BO3BOJAMMBIE WJIM PEKOHCTPYHpYEMbIE
COOPYXKEHHMSI M COCTaBJIEH IIPOTHO3 PAa3BUTUS KapcTa Ha INEpUOJ CTPOMUTEILCTBA U
JanpHeHel skcIutyaTanuy.

13.6 Ha 3akapcTOBaHHBIX TEPPUTOPHUSAX BUCAUHE CBAK MOTYT IPUMEHATHCS TOJIBKO IIPU
HEO0XO/IMMOCTH MPOPE3KU B BEPXHUX CIIOAX OCHOBAHUS HACBIITHBIX, OPraHOMHHEPAIbHBIX U
Ipyrux ciaaldeix TpyHTOB. llpum 3TOM ciemyer NpUHUMATh IUIUTHBIE WM TEPEKPECTHO-
JIEHTOYHBIE POCTBEPKHU, OOBEUHSIIOIME CBAU. Y3€ll CONPSHKEHUS CBall ¢ pOCTBEPKOM JI0JIKEH
IpeaycMaTpuBaTh BO3MOXKHOCTh WX BBICKAJIB3BIBAHHS YTOOBI MCKIIOUUTH JIOTIOJHUTEIEHOE
Harpy’)keHU€ OCHOBAaHMSI W  KOHCTPYKLHMH  COOpYKEHMsI  3aBHUCAIOIIMMHU  CBAasMH,
HaXOJAIIMMHUCA Ha yJacTKe 00pa30BaBILErocs poBaja.

13.7 Ilpu HerinyOOKOM 3ajleraHMM KapCTYIOLIUXCSI TPYHTOB CJE€NyeT IPUMEHATh CBaw,
Ipope3arouiie 3T IrpyHTHl. B 3TOM ciydae mpu pacdere cBail U MOHOJMTHBIX POCTBEPKOB
HEO0XO/IMMO YYUTHIBATh JONOJHUTEIbHbIE HETATUBHBIE YCUJIMSI, BO3HUKAIOUIME HAa OOKOBOM
UX ITOBEPXHOCTHU U3-3a NEPEMEILEHUS TPYHTOB HAaIKApCTOBOW TOJIIIIH.

13.8 OCHOBHBIM NapaMeTpoM NpHU NPOEKTUPOBAHUHM CBAaWHBIX (YHIAMEHTOB IIpH
KapCTOBBIX MpOBajax SIBJISETCS PacueTHBIM IHaMeTp KapcTOBOro mnposaia. Ero onpenenenue
IOPOM3BOJAT IO JIAHHBIM (DU3MKO-MEXAaHMUYECKUX XapaKTePUCTUK TPYHTOB OCHOBAaHUS C
Y4€TOM Harpy3KkH, IepeiaBaeMoil OT COOPYKEHHsI HA OCHOBAaHUE.

139 Ilpu npoeKTHpOBaHMM IOJOKEHHE BO3MOXKHBIX KapCTOBBIX IIPOBAJIOB IO
COOpY)KEHHEM TPHHUMAIOT HCXOJs M3 HaubOojiee HEeOJIaronpusTHOIO HMX BIMSHUS Ha paboOTy
coopyxeHnus. [Ipu 3ToM 00s13aTeNbHBIM SBIISIETCS PacUeTHOE MOJIOKEHNE IPOBasIa 10| KOJIOHHAMU,
MIEPECEUCHUSIMU CTEH, YIIIAMU COOPYXKEHUI, B cepearHe OOJbILIEH U MEHBILIEH CTOPOH.

13.10 IIpu kapcToBBIX AedopManusx B BHUJE OCEIAaHHUS MOBEPXHOCTH JOIMYyCKaeTcs
MPUMEHSTh METOJIMKY pacyeTa COOpY>KEHUH Ha MoApadaThIBa€MbIX TEPPUTOPHUSIX COTJIACHO
pazzeny 11, ¢ ydeToM MpOrHO3UPYEMBIX KAPCTOBBIX J1e(hOpMaIIHid.

13.11 Pacuer cBaifHbIX (hyHIaMEHTOB, BO3BOJUMBIX Ha 3aKapCTOBAHHBIX TEPPUTOPUSIX,
JIOJDKEH TPOU3BOJMUTHCS C COOMIOIeHNEeM TpeOOBaHUM paszena 7; NpU HAJMYUU HA y4acTKe
CTPOUTENIbCTBA TPYHTOB CO CIENU(UYECKUMHU CBOWCTBaMHU (MPOCAIOYHBIX, HaOyXaloUmmx U
np.) ¢ yuetoM TpeOoBaHuil pazzmena 9 m 10, a B ceilcMMuecKux palioHaX — C Y4ETOM
TpeboBaHuil paznena 12.

13.12 TIlpu npPOEKTHPOBAHUU COOPYKEHHH Ha 3aKapCTOBAaHHBIX TEPPUTOPHIX
HEOoOXOIUMO TpeaycMaTpuBaTh IpOBeEeHUE TreoTexHuueckoro Monutopunra mo  CII
22.13330 B mporiecce CTPOUTENBCTBA, a B CiIydae HEOOXOAMMOCTH — KapCTOMOHUTOPHHIA B
MpoLecce IKCITyaTaluu 00bEeKTa.
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14 OcoGeHHOCTH TPOEKTHPOBAHUSA CBAHHBIX QyHIaMEHTOB
OIIOP BO31YLIHBIX JIMHHI YJIEKTponepeaaun

14.1 ns cBaitHBIX ()yHIaMEHTOB OTIOpP BO3AYIIHBIX JUHUH 35ekTponepenaun (JIDI) u
OTKPBITBIX pacupeneauTeNbHbix ycTpoicTB (OPY) moacraHuuil NpuMEHSIOT pa3iiuyHbIe
BUBI cBail (pa3gen 6). ns cBaitbix ¢pynmaamentos onop JIDII He nomyckaercss mpuMeHeHHe
OyJaBOBHIHBIX, TUPAMUJAIBHBIX U POMOOBHIHBIX CBail.

14.2 I'nyOuHa morpyeHus cBail B TPYHT, BOCHPHWHHMAIOIIUX BBLICPTUBAIOIINE WIIH
TOPHU30HTANIbHBIE HAIPY3KH, JOJDKHA ObITh He MeHee 4,0 M, a U1t GyHIaMEHTOB JE€PEBSIHHBIX
onop — He MeHee 3,0 M.

I1 puMeEedYaHUC — HepeBHHHLIe cBam J1sd (l)yHZ[aMeHTOB JACPEBAHHBIX OTIOP AOIYCKACTCA NPUMCHATH
HC3aBUCHUMO OT HAJIWYUA WU IOJIOKCHHUA YPOBHSA MOA3CMHBIX BO. HpI/I 9TOM B 30HC HepeMCHHOﬁ BJIAXKHOCTH

HGO6X0,Z[I/IMO NpeaAyCMaTpuBaTh YCUJICHHYTO 3alIUTY APCBCCUHBI OT THUCHUS.

14.3 Hecymyro cnocoOHOCTh 3a0WBHBIX BHCSYUX M HAOMBHBIX W OYPOBBIX CBaif,
paboTaommMxX Ha CXKHMAIOUIYI0 Harpy3Ky, CJeIyeT OIpenelsiTb COOTBETCTBEHHO II0
dopmynam (7.8) u (7.11) ¢ yuetom ykaszaHuii, mpuBeneHHbIX B 14.5 u 14.6; mpu sTom
koo duuueHT yciaoBuid pabotsl y. B ¢dopmynax (7.8) u (7.11) cmenyer mpuHHMATH: IS
HOpPMAaJIbHBIX IPOMEKYTOUHBIX onop 1,2, a B ocTtanbHbIX ciaydasx 1,0.

14.4 Hecyuryto crnocoOHOCTh 3a0MBHBIX M HaOMBHBIX CBail, paloTaromux Ha
BBICPTUBAaHME, cleayeT onpenensath 1o ¢opmymam (7.10) wu  (7.14) ¢ yderom
JIOTIOJTHUTEIBHBIX YKa3aHUH, MpuBeneHHbIX B 14.5 — 14.7; npu 3TOM K03 PHUIMEHT YCIOBHIA
paboTsl . B hopmynax (7.10) u (7.14) cnegyer npuHUMATh AJIs OTIOP:

HOPMAJIBHBIX TPOMEAKYTOUHBIX .....veeeuvreerutreenireenireeenneesnireesnieeessuneenns 1,2;

AHKEPHBIX M YTTIOBBIX ...ecuvveeureenirenuteennreereeniresreesseessneenseesaneenseessneensees 1,0;

00JBIINX MEPEX0/IO0B:

€CIIu yAep KUBaIoIasl Cuja Beca cBail M pocTBEpKa

paBHA PACYETHOMN BBIIEPTUBAIOIIEH HATPY3KE ...ccvvveereenereeneeanennnnns 1,0;
€CJIM yIep>KUBAIOIasl Crjia cocTaBiseT 65 % u MmeHee
PACUETHOM BBIACPTHUBAIOIICH HATPY3KH «...eevvvereeeenreeanreeneeesaeeennennns 0,6;
B OCTATTBHBIX CITYUASX ..eeuvveenreerureeneeenseeeseesneeeseesnseenseessnesseesseesnseennns 110 UHTEPIIOSIIIH.

14.5 PacueTHble CONpPOTUBJIECHMSI TPYHTA IMOJ HMKHHUM KOHILIOM 3a0MBHBIX CBall R U
pacyeTHbIe CONMPOTUBIIEHUS HA OOKOBOM MOBEPXHOCTH 3a0MBHBIX CBail f; B (hyHIaMEeHTaxX Omop
BO3AYIIHBIX JIMHUM 3JeKTpornepeayd NpUHUMAaKT no Tabnauuam 7.2 w 7.3, mpu 3TOM B
¢dbyHIaMeHTaX HOPMAJIbHBIX ONOp pacueTHbIe 3HAYEHMs f; JUISl TJIMHUCTBIX TPYHTOB MPH UX
nokasarene tekydectu /; > 0,3 ciexyer noseimaTth Ha 25 %.

14.6 PacueTHble CONPOTHUBIICHUS TPYHTAa Ha OOKOBOW MOBEPXHOCTU 3a0MBHBIX CBail,
BBIYUCJIEHHbIE B COOTBETCTBHM C TpeOoBaHMsIMHU 14.5, MOIKHBI OBITH YMHOXEHBI Ha
JIOTIOJTHUTENbHBIE KO (DUIIMEHTHI yCTI0BUN pabOTH Y., IpUBeAeHHBIE B Tabnuie 14.1.

14.7 Tlpu pacuere Ha BBIJAEPrUBAIOIIME HArpy3KH CBad, paboTarolieil B cBaifHOM
KyCT€ M3 YeThIpeX CBaili M MEHEee, PAaCUETHYI0 HECYILYI0 CIIOCOOHOCTh CBaW CIeAyeT
ymeHbIIUTh HA 20 %.

14.8 JIns cBaii, BOCHPMHMMAIOIIMX BBIJIEPrUBAIOLINE HArpy3KH, JONYCKaeTCs
npeaycMaTpuBaTh MOTPYXKEHWE UX B JUJEPHBbIE CKBAXKUHBI, MPU ITOM pasHULA MEXIY
MOTEPEeYHBbIM Pa3MepOM CBaM U JUAMETPOM JHUAECPHOIN CKBaXXHMHBI JOJKHA OBITH HE MEHee
0,15 m.
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Tabnuma 14.1

JlononHuTENbHBIE KOG QHUITHEHTH! YCIOBHH paOOTHI
Yc IIpU JJIMHE CBan
Bun dpynnamenTa, xapakTepHCTHKa TPyHTa M HArPY3KU s 1 < 250 1 OTHOMCHIN
B H/N<0,1 | HIN=0,4 | HIN=0,6
1 ®dyHaaMeHT Mol HOPMAJIbHYIO MPOMEKYTOYHYIO OMOPY MPH
pacuere:
a) OIMHOYHBIX CBail HA BRIACPTUBAIOIINE HATPY3KH:
B ITECKaxX M CyIecsax 0,9 0,9 0,8 0,55
B IJIMHax ¥ cyriauHkax npu I <0,6 1,15 1,15 1,05 0,7
T0 *e, ipu |, > 0,6 15 15 1,35 0,9
0) OIMHOYHBIX CBail HAa CXKUMAIONINEC HArPY3KH WU CBail B
cocTaBe KyCTa Ha BBIICPTHUBAIOIINE HATPY3KH:
B MIECKAX U CYTIECAX 0,9 0,9 0,9 0,9
B INIMHAX H cyrauHkax mpu |, <0,6 1,15 1,15 1,15 1,15
10 e, ipu |, > 0,6 15 15 15 15
2 ®dyHOAMEHT TI07] aHKEPHYIO, YIJIOBYIO KOHIIEBYIO OIOPBI,
TI0JT OIIOPBI OOJIBIINX MEPEX0JI0B MPHU pacyueTe:
a) OIMHOYHBIX CBail HA BRIACPTUBAIOIINE HATPY3KH:
B MIECKAX M CYTIECAX 0,8 0,8 0,7 0,6
B IVIMHAX M CYTJIMHKAX 1,0 1,0 0,9 0,6
6) cBail B cocTaBe KycTa Ha BBIAEPTUBAIOIINE HATPY3KU:
B MIECKAX U CYIMECAX 0,8 0,8 0,8 0,8
B IJIMHAX M CYTJIMHKAX 1,0 1,0 1,0 1,0
B) Ha COKHMAIOIINE HArPY3KH BO BCEX TPYHTAX 1,0 1,0 1,0 1,0
IIpumeuanus
1 B rabnune 14.1 npunstel 0603HaueHus: d — auamMeTp Kpyrioro, CTOPOHA KBaJPATHOTO MITH OOJbIIas
CTOpOHA TIPSMOYTOJIIFHOTO CEUCHHS CBaW; H — TOpH30OHTANBHAS COCTAaBILIOMIAs pAacueTHON Harpysku; N —
BEPTHKAIbHAS COCTABILFOIIAST PACICTHON HATPY3KH.
2 Tlpu morpyXeHWH OAWHOYHOHM CBaW C HAKIIOHOM B CTOPOHY JICWCTBHS TOPU3OHTAIBHON COCTABILIIOIICH
Harpy3Kd W TIpH yTiie HAKJIOHA K BepTHKaX Ooiee 10° MOMONHUTENBHBIN KO3()(GUIMEHT YCIOBHI PabOTHI CllemyeT
MPUHUMATh KaK JJIs1 BepTUKAJIBHOH cBau, paboTaromieii B coctaBe KycTa (1o 1,6 unu 2,0).

15 Oco0eHHOCTH NPOEKTUPOBAHUSA CBAHBIX PyHIaMEHTOB
MAaJIOITAKHBIX 3[IaHU I

15.1 OcoOeHHOCTH MPOEKTUPOBAHMs CBaHBIX (PYHIaMEHTOB MAJIO3TAXHBIX 3JIaHUN
pacIpoCTpaHsIOTCd HAa MaJlo3TaXKHbIE JKWUJIble U OOIIECTBEHHBIE 3JaHUS, a TaKXkKe Ha
IIPOU3BOJICTBEHHBIE CEJILCKOXO35ICTBEHHBIE 3JaHUS.

15.2 PexomMeHIyeTCSI MPUMEHSTE CIISAYIONINE BUIBI CBAH:

3a0uBHBIE pu3MaTHueckue ceuenuem 20 x 20 cM u Gouee;

KOpPOTKHE NHpaMUJalIbHblE CBauW C MpPEIBApUTENIbHO HaIpsDKEHHOM apmarypoit 0e3
MONIEPEYHOI0 ApPMUPOBAHMS;

OypoBsie cBau nuameTpom 30 — 60 cM AIMHOM 710 3 M C YIUIOTHEHHBIM TpaMOOBaHHEM
3a00eM;

HaOuBHBIE cBau aAuamerpoM 30 — 60 cM minHOM 10 3 M, ycTpauBaemble B TPOOUTHIX
CKBa)XKMHaX;

OypOMHBEKIIMOHHBIC cBau JuaMeTpoM 150 — 350 mwm;

TpyOuaTble MeTaJIIO0ETOHHBIE CBau AuameTpoM 159 — 325 mwm;

CBau-KOJIOHHBI.

B ¢yHmamentax mMpou3BOACTBEHHBIX CEIBbCKOXO3SHCTBEHHBIX 3JaHUN paclopHOM
KOHCTPYKIUU CJIeyeT IPUMEHSATh CBal TaBPOBOT'O U JIBYTaBPOBOT'O CEUEHUH C KOHCOJISIMH.
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IIpumeuanusa

1 IlpuMeHeHHE CBail-KONOHH Ui MaJIO3TaXHBIX 3AaHUIN, BO3BOJUMBIX B CEHCMMYECKHX paloHaX,
JIOIyCKaeTcs MpH IITyOuHEe OTPY)KEHHs CBali-KOJIOHH B TPYHT HE MeHee 2 M.

2 VmnoTHeHHEe 32005 CKBaXXHH IIPH YCTPOWCTBE OYpPOBBIX CBail MOJDKHO OCYIIECTBIATHECSA ITyTEM
BTPaMOOBBIBAHHUS B TPYHT CJIOS IeOHS TONIIIHOM He MeHee 10 cM.

3 B mpoekTax cBalHBIX (hYHIAMEHTOB MaJIOSTaKHBIX 3[MaHMI Ha MPOCATOYHBIX TPYHTAX C MPOCATKOH OT
MX COOCTBEHHOTO Beca 10 15 cM Jomyckaercs HE MpeaycMaTpHBATh MOJHOW MPOPE3KH CBASIMH IPOCAJOTHOU
TONILIHM, €CIIM HAaA3€MHbIE KOHCTPYKLUHMHM 3IAHHH MNPOEKTHPYIOTCA C TNPHUMEHEHUEM KOHCTPYKTHBHBIX
MEPOIIPUATHH, 00ECTICUNBAIOIINX BO3MOXKHOCTh MX HOPMAJIbHOW SKCIUIyaTalliH NPHU ONPEAEIICHHBIX PacieTOM
HEpaBHOMEPHBIX 0CaJIKaX U Mpocaakax (pyHIaMeHTOB.

15.3 Ilpum pacyere Hecymer crnocoOHOCTH cBaii 1o Qopmyne (7.8) pacuerHble
comporuBiieHuss rpyHTa R, klla, Tmox HIWKHUM KOHIIOM 3a0WBHBIX CBail TpH TIyOWHE
NorpyXeHus oT 2 10 3 M cieAyeT npuHuMaTh 1o tadnuue 15.1, a Ha OOKOBOI MOBEPXHOCTU
fi, kITa, — 1o Tabmune 15.2.

Tadoaunga 15.1

PacueTHbIe CONPOTHBIICHHS TPYHTOB MO HIDKHIM KOHIIOM 3a0MBHBIX cBail R, klla, mist
I'my6una Koo(ument HECKOB TJIMHHUCTBIX TPYHTOB IIPH MOKA3aTelle
TMOTPYKCHHS | & ot e TeKy4ecTd I;, paBHOM
CBau l, M P cpeHHeﬁ
KpYITHBIX KpyTHOCTH Menkux | neuteBaTbix | 0,0 0,2 0,4 0,6 0,8 1,0
2 <0,55 8300 3900 2500 1500 6500 | 3900 | 2000 | 1000 | 600 | 300
0,70 6400 3000 1900 1200 5400|3200 [ 1700 | 900 | 500 | 250
1,00 — — — — 3200 | 1900 | 1000 | 600 | 300 | 150
3 <0,55 8500 4100 2700 1600 6600 | 4000 {2100 | 1100 | 650 | 350
0,70 6600 3200 2100 1300 5500|3300 | 1800 | 1000 | 550 | 250
1,00 — — — — 3300|2000 | 1100 | 700 | 350 | 200
IIpumeuanune — JIIsg mpoMeKyTOUHBIX 3HAUEHHH /, [; U e 3HAUEHUS R ONpPEAEIAIOT HHTEPIOISLIUCH.

Tabonumoa 15.2

PacueTHbIe CONPOTHRIICHHS TPYHTA Ha OOKOBOI MOBEPXHOCTH 3a0MBHBIX CBaii, B TOM
YuCiie TABPOBOTO U IBYTABPOBOTO CeucHHUH, f;, klla, st
Cpenusist iyouna| Kosgdunuent HECKOB TJIMHUCTBIX TPYHTOB MPH MOKa3aTelie
pacIoNoKeHHsT | MOPHUCTOCTH TeKy4ecTH /7, paBHOM
CJIOsl TPYHTA /1;, M |TPYHTa B CIIO€ €| KpPYIMHBIX K
cpenHei Menkux | meiieBateix | 0,0 0,2 0,4 0,6 0,8 1,0
KPYITHOCTH
1 <0,55 80 55 45 46 39 32 25 18 11
0,7 60 40 30 45 37 30 23 16 9
1,00 — — — — 32 23 15 10 6
2—3 <0,55 85 60 50 68 53 40 29 20 13
0,7 65 45 35 65 50 37 26 18 11
1,0 — — — 60 45 32 21 13 7

[Ipumeuanue — J{ig NpOMEKYTOUHBIX 3HAYCHUH /1;, € ¥ [} 3HAYCHMS f; OIPEACISIOT UHTEPIIOISLIUCH.

15.4 PacuerHble comnpoTuBieHusi rpyHta R, klla, moj HMKHUM KOHLIOM HAaOWBHBIX H
OypOBBbIX CBall ¢ YIUIOTHEHHBIM 3a00€M IpH INIyOMHE MOrpY:KeHUs cBail oT 2 10 3 M cieayet
OpUHUMATh 1o Tabauie 15.3; npu 3TOM Ui MIOTHBIX MECKOB TaOIWYHBIE 3HAYEHUS CIeyeT
yBenuuuTh B 1,3 pasza. PacuerHwle compotuBnenus f;, klla, Ha OOKOBOW MOBEPXHOCTU
HaOMBHBIX U OYpOBBIX CBail JOIycKaeTcs MPUHUMATh MO Tabmume 15.2 ¢ AONOIHUTENbHBIM
K03 duImeHTOM yciaoBHil paboTel, paBHbIM (,9.
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Tadonuma 153

PacueTHbIe CONPOTUBICHHUSI O HWKHUM KOHIIOM HAaOUBHBIX U OypOBBIX CBall R,
k[la, mpu ryOuHe UX NOTpyXKeHUs 2 — 3 M U pacueTHbIE CONPOTUBICHHS O
KOHCOJISIMU CBal-KOJIOHH R, K[la
pyHs! Koappumument _ TIECKOB
fropuctocti € KPYIHBIX cpeaHen MEJIKIX IIBUICBATHIX
KPYTHOCTH
TJINHUCTBIX TPYHTOB IIPU NOKa3aTeNe TeKy4ecTH I, paBHOM

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

Ilecku 0,55 —10,8 2000 1500 800 500
Cymnecu u CyTrIIAHKA 0,5 800 650 550 450
0,7 650 550 450 350

1,0 550 450 350 250

I'nunel 0,5 1400 1100 900 700
0,6 1100 900 750 600

0,8 700 600 500 400

15.5 Hecymyto cnocobHocts Fy kH, CBau-KOJOHHBI C MOTPYKAEMbIMU B TPYHT
XKene300eTOHHBIMU ~ KOHCOJISIMH, pa0oTaroliell Ha CKUMAMOIIYI0 HarpysKy, CJlexyer
OIpPEACIIATh KaK CyMMY COIPOTHBIIEHUH IPyHTA MOJ HUKHHUM €€ KOHIIOM, I10J] KOHCOJIAIMH U
Ha OOKOBO¥ IMMOBEPXHOCTH 110 PopMyIIe

Fd = 'YC(RA + YcochonAcon + uzﬁhl), (15 1)

riae Y., R, A, u, f;, h; — 10 *%e, aro u B popmyie (7.8);
Yeon — JAOTOTHUTENBHBIN KO PULIMEHT yciaoBuid paboThL; Yeon = 0,4 1
TIECKOB H Y¢op = 0,8 JIJIS1 TIIMHUCTBIX TPYHTOB;
R.on — pacueTHOE CONpPOTUBIEHUE TPYHTA O KOHcoysiMu, Klla, mpu
MOTPY’KEHUHU HUX B IPpyHT Ha Ii1youny 0,5 — 1,0 M, mpuHMMaeMoe 1o
tabmmie 15.3;
A con — TIIOIAIb MPOEKIIMHA KOHCOJIEW HA TOPU3OHTAIIbHYIO TIOCKOCTb, M
15.6 Hecymryto crnocoOHOCTh CBail TABpOBOT'O U JABYTAaBPOBOI'O CEYEHUN IPU JAEHCTBUU
BEPTUKAIBHON COCTABJISIONICH HArPy3KH CIeAYeT OnpenesaTh no hopmyne (7.8), mpuHUMas B
Hell 3HaueHUs Ha OOKOBOM MOBEPXHOCTH IMOJIKK U CTEHKHU 1o Taduuue 15.2.
IIpumeuanue — [lpu pacuere HecymIeH clIOCOOHOCTH CBail TABPOBOTO H JIBYTaBPOBOT'O CEUEHHH,

HCIOJIb3YEMbBIX  JIJId SHaHHﬁ C KapkKacoM M3 TpPECXIIApHUPHBIX paM, JOINYCKACTCA YUYWUTLIBATL BJIUAHUEC
TOPU30HTAIILHOM COCTABIISIONIEH paciopa Ha pacyeTHBIE COMPOTUBIICHHSI Ha OOKOBOM TTOBEPXHOCTH CBAA.

15.7 PacueTHble XapaKTEpUCTHKH I'PYHTOB IPH ONpEAETIeHUH Hecylleill crocoOHOCTH
cBaifi mo 15.3 — 15.6 ciaexyer mpuHUMAaThH I HamOoJiee HEOIAromMpUATHOTO Ciydash MX
CE30HHOI'0 U3MEHEHUS B IIPOLIECCE CTPOUTENLCTBA U DKCIUTyaTallMy 30aHus.

15.8 Ilpu npoexTHpoBaHUU CBAMHBIX (PYHAAMEHTOB B IMYYMHHUCTBIX T'PyHTaX CIEIyeT
IIPOU3BOJIUTH pacyeT Ha BO3ACUCTBUE CUJI ITyUEHUSI.
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Ipniaoxenne A

(cnpaBo4Hoe)
TepMuHbI U onpeesIeHUsA

B macrosmem CII mnpuMeHEHbI CIEAyIOIIME TEPMUHBI C COOTBETCTBYIOIIMMHU
OIIpEeICTICHUSMHU:
KOMOMHMPOBaHHBINA cBaliHO-IVIMTHBINA ¢ynaamenT (piled raft foundation): ®ynnament,
COCTOSIIIMI W3 JKeJIe300€TOHHOW IUMTHI (CBafHOrO pOCTBEpKa) M CBail, COBMECTHO
HepeaoIuX Harpy3Ky Ha OCHOBaHHE.

KycT cBaii (pile group): KommakTHO pa3mernaemast rpymma cBail, 00beAMHEHHas! POCTBEPKOM
U Mepeslatolas Harpy3Ky Ha OCHOBaHME, KaK IPaBUIIO, OT OAMHOYHON KOJIOHHBI WM OIOPHI.

Hecylmias cmnocodHocTh cBau (bearing resistance of a single pile): IlpenenbHoe
COIIPOTHBIICHUE OCHOBAHMS OJMHOYHOW CBaW 1O YCIIOBHIO OTPAHWYCHHUS Pa3BUTHS B HEM
4Ype3MEpPHBIX JiehopMalyii CABHTA.

ocHoBaHme cBam (pile ground base): YacTh MaccuBa rpyHTa, BOCIPUHUMAIOLIAS HArpy3Ky,
IIEPENABAEMYIO CBACH, U B3aUMOJCUCTBYIOIIAS CO CBACH.

oTpuuaTejbHble (HeraTHBHBbIE) CWJIBI TpeHusa (negative skin friction): Cwusl,
BO3HHKAIOIINE HA OOKOBOW MOBEPXHOCTH CBAall NMPH MPEBBINIEHUH OCAJKON OKOJIOCBAHOTO
TPYHTa OCa/IKM CBall W HaNpaBJICHHBIC BHU3.

pacyeTHasi HArpy3ka, mepeaaBaemasi Ha cBaw (design resistance of a single pile):
Harpy3ka, paBHas mpOJOJIbHOMY VCHJIMIO, BO3HHMKAIOIIEMY B CBa¢ OT MPOEKTHBIX
BO3JICHCTBUI HAa (DYHIAMEHT IIPH HauOOJIee HEBBITOHBIX MX COUCTAHMSIX.

poctBepk (raft): PacnpenenurenpHas Oanka WM TUIMTA, OOBEAMHSIONIAS TOJIOBBI CBal U
nepepacnpeeNaolie Ha HUX Harpy3Ky OT BBIIIEPACIIONIOKEHHBIX KOHCTPYKIIUiA. Pa3znuuator
BBICOKHI POCTBEPK, €CJIH €T0 TOJI0IBA PACIIONATAETCs BhIIIE MOBEPXHOCTH IPYHTA, U HU3KUN
POCTBEPK, €CIIH €r0 MOJI0IIBA OMMUPAETCS HA TPYHT UJTU 3ariyOssieTcsl B HEM.

cBaiiHoe moJse: bonbmas rpynmna cBail, oObeIUHEHHAss OOIIMM POCTBEPKOM, Iepearomias
Harpy3Ky Ha OCHOBaHHE OT CUCTEMBI KOJIOHH WJIH OTIOP.

caitnblii  ¢pynaament (pile foundation): Komrmuiekc cBail, 0ObEIUHEHHBIX B EAMHYIO
KOHCTPYKILIMIO, TIEPEIAIOLIYI0 HAarpy3Ky Ha OCHOBaHHE.

cas (pile): IlorpyxeHHas B TIpyHT WIM H3TOTOBJIIEHHAas B TPYHTE€ BEpPTHKAJIbHAS WIH
HAKJIOHHAss KOHCTPYKIIWS, TIPeHa3HaYCHHAs /Il [Iepejaul Harpy3kd Ha OCHOBaHHeE.

cBasi OypounbeKUHOHHAs: bypoBas cBast nuamerpom MeHee 350 MM, ycTpamBaeMasi ImyTeM
UHBEKIUN MEJIKO3epHUCTON OeTOHHOH cMmecH B OypOBYIO CKBaKMHY, B TOM 4YHCIE dYepe3
TIOJIBIN IITHEK.

cBasi Bucsiuasi (friction pile): Cpas, mepemaromiasi Harpy3Ky Ha OCHOBaHHE 4yepe3 OOKOBYIO
MOBEPXHOCTbH U TIATY.

cBasi oaumHoyHas (single pile): Cpas, mepenaromias Harpy3Ky Ha TPYHT B YCIOBHSX
OTCYTCTBUS BIIMSTHUS Ha HEE JPYTUX CBail.

cBasi-croiika (end bearing pile): CBas, nmepenaromasi Harpy3ky Ha OCHOBaHHE TOJILKO 4Yepe3 ITYy
U3-3a MPAKTUYECKOrO OTCYTCTBUS CMEILICHHUI €€ CTBOJIA IT0 OTHOIIEHUIO K OKPYXKAIOIIEMY TPYHTY.

rajoHHast cBas: CraHgapTu3oBaHHas Mertamndeckas kKoHcTpykuus (mo I'OCT 5686),
UCTIONIb3yeMasl Ui OIIGHKH 10 pe3yjbTaTaM €€ CTaTWYeCKOrO WCIBITAHUS Hecylel
CHOCOOHOCTH 3a0MBHBIX CBai.
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Onpenesienne 00beMOB HHKEHEPHO-TE0JIOTHYECKUX U3bICKAHU I
JJISl IPOEKTHPOBAHUSA CBANHBIX (PYHAAMEHTOB

b.1 s

OIIpCACIICHHUA

00BEMOB

U3BICKAHUU  JUIA

CBaMHBIX

dbyHIaMeHTOB

11e51eco00pa3HO BBIJICIUTh TPU KATETOPUH CJIOXKHOCTH IPYHTOBBIX YCIOBHM B 3aBHCUMOCTH OT
OJTHOPOJIHOCTH TPYHTOB I10 YCJIOBHUSIM 3aJI€TaHUsI U CBOHCTBAM.

K nepBoii kareropuul cieayeT OTHOCHTb OIHOCIOWHYIO WIM MHOTOCIOMHYIO IO COCTaBy
TOJIILYy TPYHTOB C MPAKTUYECKH TOPH3OHTAIBHBIMU WM CJ1a00 HAKJIOHEHHBIMH CIOSMU (YKJIOH He
6onee 0,05), mpuyeM B npejienax KaxI0ro cjios IPyHTbI OTHOPO/IHBI II0 CBOMCTBAM.

Ko Bropoii kaTeropuu ciexyeT OTHOCHTh OJHOCIOHWHYIO HJIM MHOTOCIOWHYIO IO
COCTaBY TOJIIY TPYHTOB C HEJIOCTATOYHO BbIIEP)KAHHBIMU T'PaHUIIAMH MEXKIY CIOSMHU (YKIIOH
He Oonee 0,1), mpuyuem B mpezienax CI0eB IPYHTH HEOTHOPOIHBI TI0 CBOMCTBAM.

K Tperbeii kareropuu cieayeT OTHOCUTH MHOTOCIOHHYIO 110 COCTaBy U HEOHOPOTHYIO
10 CBOMCTBaM TOJIIIly TPYHTOB C HEBBIZCPKaHHBIMU TPAHUIIAMU MEXKIy CJIOSIMU (YKIIOH Ooiiee
0,1), mprueM oTaeNbHbBIE CIOM MOTYT BBIKJINHUBATHCS.

b.2 Ouenky KaTeropuu CI0KHOCTH TPYHTOBBIX YCJIOBHM Ha IUIOIIAJKE CTPOUTENbCTBA
BBITOJIHSIOT HA OCHOBE MaTEPUAIIOB I€OJIOTHUECKUX (DOHIIOB.

b.3 Onpenenenne 06beMOB U3bICKaHUH Ul CBalHBIX (DYH/IaMEHTOB B 3aBUCUMOCTH OT
YPOBHSL OTBETCTBEHHOCTM OOBEKTOB M KATErOpUW CIOKHOCTH TPYHTOBBIX YCIOBUI
(yxa3aHHBIX B 1) peKOMeH/1yeTCsi MPOBOAMTH C UCIIONIb30BaHMueM Tabmuis! b.1.

Taobnunpga B.1

KaTeropm{ CJIOXKHOCTH I'PYHTOBBIX yCJ'IOBI/Iﬁ

Bujg nzsickanus

nepBast

BTOpas

TpeThs

3nan

us U coopysxxerus |11 (moHUKeHHOT0) YPOBHSI OTBETCTBEHHOCTH

Bypenue ckBaxux

IIo cerke 70 x 70 M, HO He
MEHEE OJHOM CKBa)XKMHBI Ha
Ka)k70€ 3/JaHie

ITo cerke 50 x 50 M, HO He
MEHee JBYX CKBRXHH Ha
KaXKJI0€ 3J]aHUE

ITo cetke 30 x 30 M, HO He
MEHee TpeX CKBaXHH Ha
KaXJ0€ 3/JaHue

JlaGopaTopHsie
MCCIIeIOBAHHUS TPYHTOB

He menee mectu onpeueneHHﬁ KaXJI0Tr0 moKasaTejid B Ipeaciax OJHOTO

HMHXCHCPHO-T'COJIOTMICCKOI'0 3JIEM

CHTa

30HIMPOBaHNE TPYHTOB

ITo cetke 35 x 35 M, HO HE
MeHee JIByX TOYEK Ha
KaXJ0€ 3/IaHue

Ilo cetke 25 x 25 M, HO He
MEHee TpeX TOdYeK Ha
Ka)kJi0e 3/1aHHe

Ilo cetke 15 x 15 M, HO He
MeHee IIIeCTH TOYeK Ha
Ka)kJi0e 3/1aHHe

3nanus u coopy:kerusi || (HopMaabHOT0) YPOBHS OTBETCTBEHHOCTH

Bypenue ckBaxxun

IIo cetke 50 x 50 M, HO He
MeHEee JBYX CKBaXHH Ha
KaxKJ10€ 3/]aHue

Tlo cetke 40 x 40 M, HO He
MEHEee TpeX CKBaXHH Ha
Ka)kJI0€ 3/1aHHe

IIo cetke 30 x 30 M, HO He
MEHEe YEeThIpeX CKBAXKHH Ha
Ka)kJI0€ 3/1aHHe

JlaGopartopubie
HCCIIEIOBAHUS TPYHTOB

He menee mectu Ol'lpeJlCJTeHI/Iﬁ KaXXJI0T0 IMoKasaTeJid B Ipeaciax OJHOTO

HWHXCHEPHO-T'COJIOTNIECKOIo JIEMCHTA

30HANPOBaHHE TPYHTOB

IIo cetke 25 x 25 M, HO He
MEHEee IIeCTH TOYEeK Ha
KaXKJ0€ 3/IaHue

Tlo cetke 20 x 20 M, HO HE
MeHEee CeMH TO4YeK Ha
KaXkJ10€ 3JIaHHe

Ilo cetke 15 x 15 M, HO He
MeHee JeCATH TOYeK Ha
KaXkJ10€ 3JIaHHe

IIpeccuomeTpuueckne — He wmenee miecTH wHCHOBITAaHMM B IpefesiaXx OJHOIO
UCTIBITAHUS HMHXCHEPHO-TEOJIOTHYECKOro 3J1€MEHTa
HUcneiTanne TPYHTOB He meHee mecTy HCIIBITAaHUHA Ha KaXKAOH 3a/1laHHOH TITyOnHe

STAJJOHHOM CBaen
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Oxonuanue mabauyvt b. 1

Bun u3sickanus

KaTeropust clI0)HOCTH TPYHTOBBIX YCIOBHI

nepaast

BTOpast

TPEThs

Hcnerranne
HaTypHOM cBaei

TPYHTOB

He Mmenee nByx ucnblTaHUil
Ha KaKIOHU 3aJaHHON
rryOmHe  TpH  HaJUYUHU
6oinee 1000 cpaii

He menee nByx ucnblTaHUil
Ha KaXKIou 3aJaHHOU
rryOuHe TpH  HAJIWYHA
6omee 100 cBaii

3nanus u coopy:xkeHus | (MOBBIIIEHHOT0) YPOBHS OTBETCTBE

HHOCTH

Bypenue ckBaxun

IIo cetke 40 x 40 M, HO He
MeHee TpexX CKBOXHH Ha
Ka)kJI0€ 3JJaHue

IIo cetke 30 x 30 M, HO He
MEHee YEeThIPeX CKBAXKHH Ha

KaXkJl0€ 3/IaHHE

IIo cetke 20 x 20 M, HO He
MEHEe IATH CKBaXXHH Ha
Ka)kJ10€ 3/1aHHe

JlabopaTopHsie
HCCIIEIOBAaHUS TPYHTOB

He MeHee mecTr onpeneneHuii KaXI0ro MoKa3aTeis B peenax 0JHOro
WH)XEHEPHO-TEOJIOTHIECKOTO JIEMEHTa

30HIMPOBaHNE TPYHTOB

Ilo cetrke 25 x 25 M, HO He
MeHEe IIeCTH TO4YeK Ha
KaXKJI0€ 3/ITaHue

ITo cetke 15 x 15 M, HO He
MeHee BOCHMH TOYEK Ha
KaKJ0€ 3/IaHue

ITo cetke 10 x 10 M, HO He
MeHee JIeCITH TOYEeK Ha
KaXXJI0€ 37]aHUe

IIpeccuomerpuyeckue
UCTIBITaHUS

He meHee miectu UcnbITaHUN B TIpeenax OAHOTO
HMHXEHEPHO-TE0JIOTHYECKOI0 3JIEMEHTa

HcnplTanus mraMmmamMu

He wmenee nByx wucmblTaHMii B Tpenefiax OJHOTO HHYKEHEPHO-TE€O0JIOTHYECKOTO
3JIeMEeHTa MPH OTKIOHSHUH Pe3yNIbTaTOB OT cpeaHero He 6omee 30 %

HcnepiTanne >TaloOHHOM
cBaei

He MeHee mecTy HCIBITAaHUE Ha KXKIOH 3aTaHHOH TITyOnHE

HcneiTanue
HaTypHOM cBaei

IPYHTOB

npu Hanmuuu 6osee 100 caid

He MeHee nBYX UCTIBITaHUI Ha KaXKI0# 33/1aHHOM TITyOnHE
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IMpuaoxenne B

(pexoMeHayemMoe)

Pacuer cBaii Ha COBMeCTHOe JAeiCTBHE BEPTHKAJIbHOM
U TOPU30HTAJBbHON CHJI M MOMEHTA

B.1 Ilpu pacuere OIMHOYHBIX CBalli Ha COBMECTHOE JCHCTBHME BEPTUKAIBHOU W
TOPU30HTAJIBHON CHJI M MOMEHTa JOIYCKAETCs IMPOBOAMTH PacyeTbl B COOTBETCTBHM CO
CXEMOH, NpUBEEHHON Ha pucyHke B.1.

I 277

\

Pucynok B.1 — Cxema Harpy30K Ha CBaio

B.2 Ilpu npoBeneHNH pacyeToB JOMYCKAeTCs MPUMEHEHNE KOMIBIOTEPHBIX MPOrpamMM,
OTHUCHIBAIONUX MEXaHUYECKOE B3aMMOJIEUCTBUE OaJoOK M YINPYroro OocHoBaHus (Oanka Ha
ynpyroM ocHoBaHuM). [Ipy 3TOM TpyHT, OKpY’>KalOUIMi CBao, JOMYCTHMO paccMaTpUBaTh
KaK yIpyryw JUHEHHO-IePOpMUPYEMYIO Cpely, XapaKTepU3yemylo Kod(QQPUIMEHTOM
nocremn ¢;, KH/m® (te/m), BO3PACTAIOIUM C INTyOHHOM.

Pacuernble 3HaueHust kod(pdULMEHTA MOCTENU ¢; TPYHTAa Ha OOKOBOW IOBEPXHOCTHU
CBaM JIOMyCKaeTCs ONpeeNaTh o popmyiie

c, :E, (B.1)

T
riae K — kosdduuuent nponopuuonamsHocty, KH/M? (Te/M*), npumiMaeMsIii B 3aBHCHMOCTH
OT BHUJIa TPYHTA, OKPY>KAIOIIIETO CBato, 1o Tabnuie B.1;
Z — ri1yOuHa pacroIoKeHUsI CEYeHHs CBau B TPYHTE, M, JJIs1 KOTOPO onpeaensercs
KO3 (UIIMEHT MOCTENH, IO OTHOUICHHUIO K TTIOBEPXHOCTH I'PYHTA MPU BHICOKOM
POCTBEPKE WM K NTOAOUIBE POCTBEPKA ITPH HU3KOM POCTBEPKE;
Ve — K03 OUIMEHT yCI0BHUI pabOThI (11 OTACIBHO CTOSIIICH cBan Y. = 3).
B.3 Pacuer cBaii Ha COBMECTHOE JeWCTBHE BEPTUKATHHOH W TOPHU3OHTAIBHOW CHJI H
MOMEHTA JIOJKEH BKIIIOYATh:
a) MPOBEPKY YCTOMUMBOCTH IpyHTa corjiacHo B.7;
0) pacuer cBaii mo aedopMalUsAM, BKIIOYAIOLUIMN MPOBEPKY COOMIOJCHHUS YCIOBUM
JOIYCTUMOCTH PacYETHBIX 3HAYEHHI TOPU30HTAIBHOTO MEPEMENICHUS TOJI0BBI CBAH Up U YIIa
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ee II0BOpOTa \Jfp:
U, <Uy; (B.2)
Yp <WYu, (B.3)

rze Uy, \Yp— pacueTHbIe 3HAY€HHs1 COOTBETCTBEHHO FOPU30HTAILHOTO IIEPEMELEHNUS TOJIOBBI
CBau, M, U yIJia ee I0BOpOTa, pas;
Uy, \Yu— TIpEeNIbHBIC TOMYCTHMbIE 3HAYCHHUS COOTBETCTBEHHO TOPU30HTAIBHOTO ITepeMe-
IIIEHUsI TOJIOBBI CBau, M, U yIJia €€ IOBOPOTa, pa/l.

Benmuunsl Uy, Wy JOIKHBI 337aBaTHCS B IPOEKTE U3 YCIOBUS HOPMAIBHOM SKCIUTyaTalluu
MPOCKTHPYEMBIX CTPOUTENBHBIX KOHCTPYKIUHN 3TaHUS WA COOPYKEHHUS,

B) MPOBEPKY CEUYEHUN CBall MO MpeaeabHbIM COCTOSHUSM MEpPBOM U BTOPOM rpynn (1o
NPOYHOCTH, OOPa30BAaHUIO M PACKPBHITHIO TPEIIMH) Ha COBMECTHOE JIEHCTBHE pPacUETHBIX
YCUIIMH — BEPTUKAIBHOM CHUJIBI, U3TMOA0IEr0 MOMEHTA U TIONIEPEUHOM CHJIBI.

B.4 Pacuetsl mo omnpeneiaeHHIO MPOYHOCTU CBail BCEX BUJOB CIENYET IPOBOAUTH C
yuetoM ¢Gopmynsl 7.1 ¢ wucnonp3oBaHueM koddduumenta aedopmanuu o (1/m),
OTIpeIeNIIeMOro no ¢hopmyiie

(B.4)

rae E — MOZy/b yIpyrocti matepuana cau, Klla(te/m);
| — MOMEHT MHEpIMH TONIEPEYHOTO CEYEHUSI CBAaU, M
bp — ycioBHas mmpHHA cBay, M, IPUHUMaeMasi paBHOM: JUTI CBaii ¢ apamMeTpoM cTBooB 0,8 M
u Gornee by = d + 1, a s ocTaNBHBIX pa3MepoB cedeHuit ceait by =1,5d + 0,5, m;
¥ — k03¢ (HUIMEeHT ycinoBuil paboThl, IPUHUMAEMBbII coriacHo 1;
d — HapyKHBIi AUAMETP KPYIJIOTO WK CTOPOHA KBaJPATHOTO, HJIM CTOPOHA HPSIMOYTOJIb-
HOT'O C€YEHUS CBal B INTOCKOCTH, MEPIICHINKYIIAPHON NEHCTBUIO HATPY3KH, M.

B.5 Ilpu crarmueckom pacuere cBaii B COCTaBE€ KycTa CIEIyeT Y4YMTBIBaTb HX
B3alMOJIeHCTBHE. B 3TOM citydyae 10ImycTUMO NPOW3BOJUTH pacdeT Kak Ui OAMHOYHOM CBau, HO
KO3 QUIIMEHT TMPONOPLIHMOHATLHOCTH K~ YMHOMKAeTCsl Ha IMOHMKAIOIMK Ko3((HUIMEHT o,
OTIpe/IeIsieMbIii TI0 hopmyIie

2
d Xj =X Xj =X
a; =7, [141-—| 117 +0,36 —— - 0,15 ——— , (B.5)
j#i Fij Tij Tij J

rae Y. — K03 GULMeHT, yIUTHIBAIOIINN YIUIOTHEHNE TPYHTA IPU NOTPY>KEHUH CBall U IPUHU-
MaeMblil: v, = 1,2 nis 3a0UBHBIX CBail CITONIHOTO CEYEHHUs U Y, = | Ay ocTanb-
HBEIX BUJOB CBaii;
d — nuamerp WM CTOpOHA TOMEPEYHOTO CEUCHHSI CBaH, M;

n= 0 —x )P ()’ (B.6)

TJIE Xj, Yi — KOOPAMHATHI OCH i-i CBau B IUIaHE, IIPUYEM FOPHU30HTAIbHAS HATPY3Ka
MPUJIOJKEHA B HAIIPABJICHUH OCH X;
Xj, Yj — TO e, JUIfl |-i CBaM.

[Tpoussenenune [] B ¢opmyne (B.5) pacnpocrpansiercss TONBKO Ha cBau KycTa,
J#I
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HETIOCPE/ICTBEHHO MPUMBIKAIOIINE K I-TOH CBae.
B.6 lns onpeneneHust peakuuii B TOJOBE CBail, 00BEIWHEHHBIX OOIIUM POCTBEPKOM,
clelyeT IIPOBOAUTD CIIEHUabHbIE pacdeThl. [Ipn NpoBeNEeHNH TaKMX PacyeTOB KaXKAas cBas
MOJIENUpyeTcs Kak Oalika, B3aMMOJCHCTBYIOLIAasi C yNPYIMM OCHOBAaHHEM, a TOJIOBBI CBail
00BEIMHSAIOTCS AIEMEHTAMHU, MOAETUPYIOIUMH (PyH/IaMEHTHbIE KOHCTPYKIIHH.
B.7 Pacuer ycTOWYMBOCTH OCHOBaHUS, OKPYXAIOLIErO CBal0, JOJDKEH IMPOU3BOIUTHCS

[0 YCJIOBUIO OTPAHWYEHHUS PACUETHOTO JABJICHHUS ©,, OKAa3bIBAEMOIO Ha IPyHT OOKOBBIMHU

IIOBEPXHOCTSAMMU CBai

o, Sﬂlﬂzi(ﬁ’lng% +&¢y), (B.7)
COoSQ,

I7I€ G, — pacyeTHOE JIaBJIEHNE Ha TPYyHT, klla (TC/MZ), OOKOBOI TOBEPXHOCTH CBAU Ha TIIyOHHE Z,
M, OTCUUTBIBAEMOM MPU BHICOKOM POCTBEPKE OT MOBEPXHOCTH I'PYHTA, & IIPU HU3KOM
pPOCTBEpKE — OT €ro MoAOUIBHI [IpH o | <2,5 — Ha IByX IIIyOMHAaxX, COOTBETCTBYIO-
wunx Z=13uz=1;npu o, >2,5—na rnyoune z = 0,85/a, rae o, onpeznensercs no
dopmyne (B.5)];

Y| — pacyeTHBIN yAenbHbIi (00BEMHBIN) BeC TPYHTa HEHAPYIIEHHOW CTPYKTYPHI, kH/m®
(Tc/M>), onpeenseMblil B BOXOHACHIIICHHBIX IPYHTAX C yIETOM B3BEIIHBAHHS B BOJIC;
@) ,C, — pacueTHbIC 3HaYEHUSI COOTBETCTBEHHO yIjla BHYTPEHHETO TPEHUsI TPYHTA, Ipajl, U
YIENBHOTO CLeIUIeH s rpyHTa, Klla (Tc/M%);
¢ — xod(unmeHT, NPUHUMAEMBIi 11 3a0MBHBIX CBail U cBaif-obomouek & = 0,6, a s
BCEX OCTaJIbHBIX BUAOB cBait & = 0,3;
n; — K03(uireHT, paBHbINA eAUHULE, KPOME CITyyaeB pacueTa (pyH/I1aMEeHTOB pacIOPHbBIX
COOpY’KeHUH, 111 KoTopbixn; = 0,7,
N, — KO3(PUIMEHT, yUUTHIBAIOIIMNA OO MOCTOSTHHOW HAarpy3Ky B CyMMapHOM Harpys-
Ke, OmpenesnsieMblit o popMmyiie
~ M +M,;

== , B.8
nM, + M, (B.8)

7

e M ¢ — MOMCHT OT BHCIIHHUX ITOCTOSAHHBIX HAIpy30K B CCUCHUHN q)YHI[aMeHTa Ha YPOBHC

HUKHHUX KOHIIOB cBaid, KH-M (Tc-M);
M, — ToO e, OT BHELIHUX BPEMEHHBIX pacyeTHBIX Harpy3ok, kH-M (Tc-M);

N — ko2 PUIHEHT, IPUHUMAEMEIH N = 2,5, 32 UCKIIIOUEHHUEM CITy4aeB pacyera:

a) 0c060 OTBETCTBEHHBIX COOPYKEHHH, Il KOTOPHIX mpu ol < 2,6 mpuHMMaeTcs N = 4
W TpHa, > 5 npuHMMaeTcs N = 2,5; NpH NPOMEKYTOUHBIX 3HAYECHHUAX o, 3HAYCHHE
N ompenenseTcs HHTEPHOIAIHeEi;

0) GyHZAMEHTOB C OJTHOPSIHBIM  PACIONOKEHHWEM CBalk Ha BHEIEHTPEHHO
NPUIOKEHHYIO BEPTHKAIBHYIO CKUMAIOIIYIO HAarpy3Ky, JUIsl KOTOPBIX ClEAyeT MPUHUMATh
N =4 He3aBUCHMO OT 3HAUCHHS o, .

IIpumeuyanue — Eciau pacueTHble TOPU30HTAJIbHBIE AABICHUS HA IPYHT G, HE YAOBIETBOPSIOT
ycioBHIO (8), HO IPU 3TOM HECYIIAs CIOCOOHOCTh CBall 110 MaTepHaTy HEJAOHCIIOIb30BaHa U IEPEMEICHUS CBai
MEHBIIIE MIPEAEIBHO JOIyCKAaeMbIX 3HAYCHHIT, TO U NPHBEJCHHOI IIyOuHe cBail O | > 2,5 pacuer ciexyer
MOBTOPHUTb, IPUHSIB YMEHBIIEHHOE 3HaYeHue KoddduiuenTa nponopiuonainsHocT K. I1py HoBOM 3HaueHnn K
HEO0OXOAMMO MPOBEPUTH MPOYHOCTh CBAHU M0 MATEpHAITY, e MePEeMEICHHs, a TaKkKe coOoaeHue yeiaosus (B.8).
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Tabnuma B. 1

I'pyHTHI, OKpY’Xarolye cBau, ¥ UX XapaKTepPUCTUKI

Koappumument
nponopuuonansroctn K, kH/m®
(tc/m*)

Mecku kpynubie (0,55 < e <0,7); rmunbl 1 cyrnuakd TBepasie (I < 0)

Iecku menkue (0,6 < e < 0,75); mecku cpeaneit kpymHoctu (0,55 < e <0,7),
cymecu TBepmasle (I < 0); TAMHBI W CYITMHKH TYTOIUTACTHYHBIE H
nonytBepasie (0 < I, <0,75)

IMecku mpuieBateie (0,6 < e < 0,8); cymecu miactuunbie (0 < I < 0,75);
TJIMHBI M CYTITMHKH Msirkoriactuunsie (0,5 <1 <0,75)

[nunel ¥ cyrianHky Texydermnactuansie (0,75 <1, <1)

Ileckn rpasenuctsie (0,55 <
TIECUAHBIM 3aII0THUTENIEM

e < 0,7); KpyHHOOOJOMOYHBIE TI'PYHTHI C

18 000—30 000
(1800—3000)

12 000—18 000
(1200—1800)

7000—12 000
(700—1200)
4000—7000
(400—700)

50 000—100000
(5000—10 000)
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Ipuaoxenue I'

(pexoMeHyeMoe)

Pacuer Hecyuiei CrioCOOHOCTH MUPAMMAATIBHBIX CBAH
¢ HAKJI0HOM 00KOBBIX rpaueii i, > 0,025

Hecymyro crioco6HocTh Fy, KH, mupamunanpHBIX CBaif ¢ HAKJIOHOM OOKOBBIX TpaHeit
Ip > 0,025 nomyckaercsi onpeneniaTh Kak CyMMY CHJ PAacdeTHBIX CONPOTHUBICHHH IPyHTa
OCHOBaHUs Ha OOKOBOW MOBEPXHOCTH CBaU U O] €€ HUYKHUM KOHIIOM 110 opMyIie

n 2
F, = 32 A cosalp(tea + tgoy, +0, 1+ & (P11, (r.1)
I= 1
rae Aj — IIomia s OOKOBOM MOBEPXHOCTH CBau B MPeEJIeiax I-ro CJiosi TpyHTa, MZ;
0L — yroJ KOHYCHOCTH CBaw, Tpa.;
@1,i, C1) — pacyeTHbBIC 3HAYCHUS yrja BHYTPEHHETO TPEeHUs, rpa., u cuervicHus, klla, i-ro
CJIOSI TPYHTA,;
d — cropoHa ceueHuss HIKHETO KOHI[A CBau, M;
N1, 12 — KOA(DPUITMEHTHI, 3HAYCHHS KOTOPBIX MpUBeaeHbI B Tabmume I'.1.
CormnpoTHBICHHUS TPYHTA IOJ] OCTPUEM CBau Pj U Ha ee 00KoBOM moBepxHocTu P'j, klla,
OIpeneNsoT Mo Gopmyie

=
S

E.

=P = o Ctghy) — o ctdy (r2)
Pi 1 4p0,i(1—v‘i2)—2p0,i(2—vi) (pp,l I g¢’|,|) I g¢’|,|

rine E; — moxyns nedopmaru rpynTa i-ro ciost, kIla, onpesesnsemslii o pe3ysbTaTtam mpecc-
CHOMETPUYECKHUX UCIIBITAaHUM;
Vi — ko3 dunment [Tyaccona i-ro ciaos rpyHTa, IPUHUMACMBII B COOTBETCTBUH C TpE-
ooBanusamu CIT22.13330;
& — k02 puIMeHT, 3HaYeHHsI KOTOPOTo NpuBeaeHb! B Tabnuue I'.1.
JaBnenue rpyHTa Po,i, Pp,i, kIla, onpeaensdtor no Gpopmymnam:

V.
Poi = 1_IVi Tihis (I3)
Pp,i = Po,i(1 + sin @) + Cjicos @y i, (I'.4)
IJIe Vi, — YACIbHBIN BEC IPyHTAa I-T0 Cl1os, kH/™M>;

hi — cpenHss riryOuHA PacONOKEHHS I-TO CIIOS TPYHTA, M.

Taobnunoa I'.1

Yros BHYTPEHHETO TPEHUs TPYHTa @ j, TPA.
Koaddumuent
4 8 12 16 20 24 28 32 36 40
n 0,53 0,48 0,41 0,35 0,30 0,24 0,20 0,15 0,10 0,06
n, 0,94 0,88 0,83 0,78 0,73 0,69 0,65 0,62 0,58 0,54
& 0,06 0,12 0,17 0,22 0,26 0,29 0,32 0,35 0,37 0,39
IIpuMeuyanue — Jlyig DNPpOMEKYTOUHBIX 3HAUYEHUN yria BHYTPEHHETO TPEHUS ¢); 3HAYEHUS

K03 (P PHUIUEHTOB Ny, N, ¥ & ONIPENENIOT HHTEPITOIIAIHEH.
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IMpuiaoxkenue /I

(pelcomeﬂuyemoe)
Pacuer ocagkmn OypoHaOMBHOI cBau B OMJIMHENHON MOCTAHOBKE

Ocanxy 6ypoHaOuBHOM cBau Ha mepBoM 3tane ee HarpyxeHuss N <N, + N, ciaexyer

oTpeAesaTh o Gopmyie

k,G;l
sc—ﬁ—meV1

_ , (A.1)
Gl G,d

rae N — BepTHuKanbHas Harpyska, nepeaaBaemas Ha cBato, KH;

N, — Harpy3ka, nepeiaBaeMasi Ha IsITy CBal B MOMEHT IIOJTHOTO Pa3BUTHUSA IO €€
OOKOBOI MOBEPXHOCTHU TpeaesbHOro conporusienus N¢, kH;

G1 u G2 — COOTBETCTBEHHO CpeHEE 3HAUYEHUE MOYJIS CABHUTA JJIsi TPYHTOB OKOJIOCBAtHOTO
MPOCTPAHCTBA U MUHUMAJIbHOE 3HAUYEHHUE MOAYJISl CABUTA MOJ] HUKHUM KOHLIOM
cBait, kl1a;

| u d — nvHA U TMaMeTp cBau, M;
ky — ko3¢ duineHT, 3aBUCSIIUI OT cpeHero 3HaueHus kodddummenta [Tyaccona aist
TPYHTOB (JUIsl paCUeTOB MOKHO IPUHUMATE K, = 2).

Jns OyponaOuBHBIX cBail 5Ta (opmyna copaBeqiMBa JHIIb HAa TIEPBOM JTame
Harpy»XeHusi cBau, a UMEHHO JI0 BOSHHUKHOBEHHUS TOJHOTO MPEAEIbHOTO compoTuBieHus N,
Ha OOKOBOIl MMOBEPXHOCTU CBai, MOSABIEHHUE KOTOPOrO OOBIYHO BCEr/Ia 3HAYUTEIHHO
OTIepe’kaeT BOSHUKHOBEHUE MPECIHbHOTO COCTOSHUS CBAH B IICJIOM.

C y4eToM MOCTOSIHHOTO PaBEHCTBA OCAJOK ISTHl U CTBOJA cBau 3HaueHue N, MOXKHO

OIIPENIENIUTE I10 YCIOBUIO
N, + N k, G4l N
No e gg7in 2L | T (11.2)
Gyl G,d 4G,d
Ha BTopom srtame Harpyxenus cBau npu N >N, + N, ee ocaaka onpenernsercs Io
dbopmyre:

N—(N.+N,)
S=S, +——¢& 9o 3
T (13)
rae S — ocanka, M, nomydernas o (J{.1) mpu N =N, + N, .
No N Nc+N
. S N
Yo
H v
' T
i AW
: vl
{7 PR, (TR "
\\\N 1
2
S

Pucynok /].1 — Cxema 3TanoB pacuera Harpy:xeHus csau no popmymnam: 1 — (J1.1); 2 — (1.3)
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IIpunoxenue E

(pexoMeHayeMoe)

Onpenesienne Hecyei COCOOHOCTH CBAM B MPOCAT0YHBIX
TPYHTAX MO UX MPOYHOCTHBIM XapaKTEePUCTHKAM

E.1 Hecymas criocoOHOCTh CBail 3aBUCUT OT IOKa3aTesieil MPOYHOCTH IPYHTA: yIia
BHYTPEHHETO TPEHUS @ U YIeNIbHOro cuerieHus: ¢. CyliecTBEHHOE W3MCHEHHE HeCcylien
CIIOCOOHOCTH CBaW MPH 3aMaYyMBaHUM MIPOCAOYHOTO I'PYHTA IIPOUCXOIUT B OCHOBHOM 32 CUET
CHU)KEHHSI CLCTIICHHS C.

E.2 Pacuer Hecymeil cnocoOHOCTM CBail B MPOCAJOYHBIX TPYHTaX PEKOMEHIYETCS
IPOU3BOJMTh HAa OCHOBE MNPHOJIIKCHHOTO pEIICHUS  YIPYroIUIAaCTHYECKOW — 3ajadu
MNpeaACIbHOTO PaBHOBCCHA I'PYHTA B OCHOBAHHHU CBaU.

OO1asi MOBEpXHOCTh MPEICIbHOIO PABHOBECHS OCHOBAaHUs CBau JUIMHOM | coctouT m3
TPEX Y4acTKOB: BEpXHHUIl y4acTok 1 — Bojb cTBoja cBau i + lp; HIOKHMIA yyacTok 2 — 1O
IMMOBEPXHOCTU YCCUHCHHOI'0O KOHYCa BJOJIb CTBOJIa CBau I[J'IHHOﬁ «B», y4aCTOK 3 — Ja( i
HIDKHUM KOHIIOM CBaH 110 YaCTH IIApOBOM MoBepxHOcTH (pucyHok E.1).

Pucynok E.1 — PacueTrHasi cxeMa

Hecymas cnocobnocts Fy ompenensiercs mo ¢popmymne
Fa=y. (F1+ F2+ F), (E.1)

rae Y. — K03 puiueHT yciaoBuii paboTsl, MpUHUMAEMbIN paBHBIM 1 ;
F1 — conpoTuBieHue Ha yaacTke ctBosa cBau lg + |, kH; rme lg — yuactok nuneiinoro
BO3pacrtanus conpotusieHus ot 0 1o 12d, Ho He Ooree 6 M, a HUKE — y4acTOK I10C-
TOSIHHOT'O 3HAYEHHs COTIPOTUBJICHHS, PABHOI'O KOHEYHOMY 3Ha4eHHIO 110 yiHe lo, KH;
F» — compoTuBieHue Ha y4acTKe CTBOJIAa CBau 10 MOBEPXHOCTH YCEYEHHOTro KoHyca, KH;
F3 — compoTuBiieHre 10T HIPKHUM KOHIIOM, KH.

A1=uflo (0587 lotge + )+ (Evlotge +c) 2], (E.2)
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rae U — MepuMeTp cBau, M;
& — ko3¢ ¢uieHT 60KOBOTO JAaBIeHUS IpyHTA, paBHbIi 0,5;
() — pacueTHOe 3Hau€HHE yIiia BHYTPEHHEr 0 TPEHUsI, Tpaj.;
¢ — pacdeTHOE 3HAYCHHUE yIeTbHOrO CHeIIeHH s rpyHTa, KH/M?;
|, — y4acTok JJTMHBI CBau, M, PaBHBIN
Lb=1+d2-lp-b-a, (E.3)
rae | — mmHa norpykeHHOU 4acTu CBau, M,
d — AuaMeTp WM CTOPOHA MONEPEYHOr0 CCUCHUSI, M;
|0 = |1 —a, M, (E4)
rae li — anuMHA OT MOBEPXHOCTH 3€MIIH 10 Havyaa JIHHBL |p, M;
b =di2- (ctga — 1)ctge, M; (E.5)
a — camblil BepXHHMI y4aCTOK MOTIPYKEHHOM CBau, I1ie O0KOBOE JaBlieHHE rpyHTa paBHo 0,
JU1s1 3a0MBHOM cBan a = 2,5 M, jyist HabuBHoii a=1,0 m;

0= 45°—¢ —xc, rpaz., (E.6)
2
rae x = k/co, pag-mM/kH; k= 1°;
o — MHHHMAaJbHOE 3HaYCHUE CICIUICHHS, IPUHUMAaeMOE B pacueT U paBHOE 5 kH/M?;

npu 3Tom X = 0,2.
[penen npumenumoctu popmyinel (E.6) maercst cootHomenueM ¢ + xc < 45°.
B ciyuae ecnu Ha OOJBIIOM ydacTKe JUTMHBI cBau |y mMpope3aroTcst TPYHTHI ¢ pa3HBIMU
XapaKTepUCTHKAMHU ( W ¢, TO 3HaueHue |, mpeicTaBisercs B BUJC CyMMBI TOJNIIHMH CIIOCB

m
|2 = le .
i=1
F1 Beruucnsercs no popmyse
m
F = U{|0(015§”}’|0t9¢’ +0) + _Zl(i"ﬂotgq)i +C )Ii} , kKH, (E.7)
i=

I71e M — YHCIIO0 CI0EB C Pa3HBIMU XAPAaKTEPUCTUKAMH.

Ecnu B mpenenax yuactka l; = lp + a anuHoii He 0ojiee 6 M BCTPETUTCS CIOHM C APYTUMHU
pacyeTHbIMM XapaKTePUCTHKAMU (@ M C, TO NPUHUMAIOTCA B pacuyeT HMX 3HAYEHMs JUIs
HWKHETO CJI0sI TOJILUHON HE MEHEE 3 M.

F, = my ctge (y + d) ¢, xH, (E.8)
rie y:{R1 005(|:n+b—(b—%)sin2 (p—%(ctg(p+1)]tg(p, M, (E.9)
rne R, = % (1+ctgo +ctgo) , M; (E.10)
F3 = o1(Q2cosp + anzsinz(p), kH, (E.11)
1
d o d, ., 1°1%, d . 2
riae Q=7 (V+E—R15'n(P) + (b—E)sm [0} (y+E+RlSIn(p),M . (E.12)

HawubGonbiiee rmaBHOE HAIPsPKCHUEC OMPEACIIACTCA 110 (bOpMy.TIC

. o3(1+sin qf) + 2ccosp , CHAR (E.13)
1-sing
Haumensbiiee riaBHOe HaNpsHKEHUE ONpeensercs no gopmyie
c3=Evly, xkHM (E.14)
II€Y — YHEIbHBIN BEC IPYHTA, kH/™®,
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XapakTepUCTUKU TPYHTA @, ¢, ¥ OIPEAETSIOTCS B BOJOHACBHIIICHHOM cocTosHUU. [Ipu
MOJIHOM BOJIOHACHIIIEHUH TPYHTA, B CIy4yasX BO3MOXKHOTO €ro 3aMauyMBaHMs, MOKa3aTeib
TEKYUYECTH OTIpeNeNsIeTcs o popmyIie

I, = 0.8ey, /ys =W, | (E.15)
W -w,
rae e — kK03 puumeHT MopUCTOCTH TPyHTA IPHUPOTHOTO CIOKEHUS;
Yw — YACJIbHBINA BeC BOJIbI, paBHbIN 10 kH/M?;
Y s — YAENbHBIH Bec TBepABIX yacTHi, KH/MS;
Wy, W — Bia)HOCTb IpyHTa Ha I'PAaHMIIE PACKATBIBAHUSA U HA FPAHUIIE TEKYUECTH, JOJIU
€IMHUIIBL.

HuxH1e KOHIBI JJIMHHBIX OypOBBIX CBail B IPOCaJA0YHBIX IPYHTAX, yCTpauBacMmble O€3
YIJIOTHEHMsI TPYHTa B 3a00€ CKBa)XKMH, MOJHOCTBIO BKIIIOYAIOTCA B pabOTY MOCIE TOCTUKEHUS
KPUTHYECKOM HAarpy3KM Ha CBal0 M JaJbHEHIIEW €€ 3HauuTelnbHOM ocanku. Hecymryro
CHOCOOHOCTh JUIMHHBIX OypOHAaOMBHBIX CBal, HI)KHUI KOHELl KOTOPBIX IIOJIHOCTBIO HE
BKITIOYHJICS B pa0OTY, OIYCKAeTCs B IIEPBOM MPUOIIMKEHUN ONPEIEISATh 1Mo Gpopmyrie

Fa =7 ¢ (Fu. + F2,), xH, (E.16)
raey ¢ — To ke, 9ro u B hopmyie (E.1);
F1, — compoTuBieHHe Ha yyacTKe cTBoJia cBau lg + |, , onpenensemoe kak i 3a0MBHOM
cau 1o ¢popmyne (E.2), npuuem

L= 1 -l —a, M, (E.17)
raec |o — TO XK€, UTO U IJI1d 3a0UBHOI CBau,
a — 4 HaOUBHOM CcBau, IPUHUMACMOC PABHBIM 1M )
F2H — COIIPOTHUBJICHUC IO HUKHUM KOHIIOM CBau
FzH =KO1 A, KH, (E18)

e K — JKCICPUMEHTAIbHBIN Kod(uimeHt npu auamerpe ceau 1 M >d > 0,5 M, paBHbIii 3;
A — mIoImaab MOAOIIBEI CBau, M,
o1 — ompeaensercs o popmyse (E.13).

3HaYCHUsI XapaKTEPUCTUK TPYHTA OMPEACIISIOTCS B 3aMOYEHHOM COCTOSTHUH.

Hecymas crnoco6HoCTh OypOHaOMBHOM CBau € YIIMPEHHOW MATOH ompenensercs mo
dbopmyie

Faoo= vc(Fy+ Fa), xH, (E.19)

rme Y c — To ke, uro u B popmyie (E.16);

F1, — comporuBieHue Ha yuyacTke cTBojia cBau lg + |y, ompenensemoe kax 1ist

3abuBHOI cBau 110 popmyie (E.2), mpuaem

ly=1—a—lo,u, (E.20)
rac I — JJIMHAa CBau N0 Ha4dajla YHIUPCHUS,
au |0 MIPUHHUMAIOTCS TAKHUMHU K, KaK IJIA Ha6I/IBHOI>'I cBau 663 yIHPIpCHHOﬁ IIATHI.
Fzy = KO Ay, KH, (E21)

rJe K — SKCIEePHMEHTAIBHBIH K03 uimenT, pasabii 2 npu 3,5 > d,/d>2 u 1 M >d > 0,5 M, npn
JUIMHE cBau He Oosee 20 Mm;
d, — auaMeTp HauOOIBILETO MONEPEYHOT0 CEUCHHUS! YIIUPEHHOM MATHI, M;
o1 — ompexensercs mo ¢popmyne (E.3);

Ay — nomaab HanOOoJIBIIEro MONEPEYHOr0 CCUCHHUS YIIUPEHHOH MATHI, M2,
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E.3 Cpau mo Hecymeld ciocOOHOCTH TPYHTOB OCHOBAHHS B I'PYHTOBBIX YCJIOBHSIX
II Tuma crnemyeT paccUMTHIBATH C YYETOM CHJ OTPULIATEIBHOrO TPEHHsS HCXOAs W3
yCIIOBUA
N<Fi P (E22)
Tk
rae N — pacuerHas Harpy3ka, kH, Ha oHY cBalo;
Fq¢ — Hecymas cnocobHOCTh cBam, KH, onpenensemas B coorBercTBuu C E.5;
Yk — KOO(QPUIMEHT HAC)KHOCTH;
Yc — KO3 UIUEHT yCIIOBUS pabOThl CBau, 3HAYEHUE KOTOPOTO MPUHUMAIOT B COOTBET-
crBuu ¢ 9.10;
P, — oTtpuiarenbHas cuiia TpeHus, onpesensiemasi B coorBeTcTBuu ¢ E.4.
IIpumeuanus

1 3nauenue Pn CJICAYCT ONPCACIIATh, KAK IPABHUIIO, AJIA MOJHOCTBIO BOJOHACBIIMICHHOI'O I'PYHTA (HpI/I

BO3MO)KHOM 3aMadHBaHUH TPYHTOB CBEPXY).
2 Ilo mpoYHOCTH MaTepHaia CBan TOJDKHBI OBITh paccuuTansl Ha Harpy3ky N + P,

E.4 OrtpunarensHyio cuity TpeHUst P, B BOJOHACBIEHHBIX I'PYHTaX, JAEHCTBYIOLIYIO
no OOKOBOWM MOBEPXHOCTH cBaM, KH, NpUHMMAaIOT paBHOM HauOOJIbLIEMY IpENeIbHOMY
CONPOTUBJICHUIO CBa Ha JUIMHE Ng, OTCYMTHIBAEMON OT TOBEPXHOCTU 3EMIIH JI0
HelTpanpHOro cios. Beime 3Toro cios mno OOKOBOH IOBEpXHOCTH CBaM JAECHCTBYET
OTPULATEIIBHOE TPEHHUE, a4 HWXKE — IOJIOKUTEIbHOE COnpoTUBIcHHUE. [ onpenencHus
HOJIOKEHUS HEUTPAIBHOTO CJIOSI CTPOUTCS TpapUK 3aBUCUMOCTH IPOCAIKU Sy (0ch abcuucc)
ot riryounsl h (ock opaunar) (pucyHok E.2).

Ipocanka S, cm
8 16 24 32 40

i

4. X
= [
< i
g 8 ;
= [
© ¥
o L L
NN S S o
s 16 L 113,7 M

7
. ]
v
20

Pucynok E.2 — I'paduk 3aBucumoctu Sq = f(h)

Bo3MOXHYI0 BEeNMMUMHY MPOCAIKH UISL KXKIOTO I-TO CJIOS MPOCATOYHOTO TPYHTA IOX
COOCTBEHHBIM BECOM BBIILENEKAIIEH TOMIH Sgj', CM, ONIPEIENSIOT O GOpMyIIe

. n
1
Sg =2Xeqihi, (E.23)
=
rae Sgi — OTHOCHTENbHAs MPOCAT0YHOCTD, OMpeieseMas Jys Kaxk/I0To i-To CIos IPYHTa,

PAcCIIONIOKEHHOTO BBIIIE PACCMATPUBAEMOT0O CJIOS TP MIPUPOTHOM JIaBJICHUU B
CepeinHe CII0s, MO JaHHBIM JTA00PATOPHBIX KOMIPECCHOHHBIX UCIIBITAHUMN JINOO
0 pe3yJbTaTaM 0Ca/IOK ITYOMHHBIX MapoK B ITOJICBOM HCIBITAHUH;

h — TommuHa I-ro cllos MPOCag04YHOr0 TPYHTA, CM;
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N — YUCJIO CII0eB, Ha KOTOPBIE pa3duTa MpocagovyHas TOJIIa, PACOI0KEHHas BbIIIE
paccMaTpuBaeMoro Ciosl.
[1yOuHy 3ayieranust HEUTPAIBHOTO CII0S Ng ONpEAeNsIIOT U3 YCIOBHUS

Sh =S, cM, (E.24)

sl u>s
rae S, — mpenenbHas AedopMairs ocHoBaHMs, HazHadaemas o CIT 22.13330.
I'nyOuny hg HaxXOST Ha MEPECEUYCHHHM OPAMHATBI S, U MPOCKTHPYEMOTO 3AaHUs
Wi coopyxkerus ¢ kpuBoi Sg = f(h) (pucynok E.2).
Cuiia OTpUIIATEIBHOTO TPEHUS NPU HAXOXKJICHUHM HEHTPAIBHOTO CJI0S Ha riryOuHe hg)
ompeaensercs no Gopmyie
P =k, F™ ,kH, (E.25)
rie K, — ko3 duiinent, CHIKAOIMUN MOTHYIO CHIY COITPOTHBIICHHS 10 [UTMHE CBaK B pac-
YETHBII MOMEHT, IPUHUMAEMBI 110 JJAHHBIM ITOJICBBIX UCCIICIOBAaHUI C HEKOTO-
pBIM 3amnacoMm, paBHbIM 0,5 ;

F1" — npenenbHOE 3HAUCHNUE COMPOTUBICHHUS 110 GOKOBOIT IOBEPXHOCTH CBAM HA BEPX-
HEM y4acTKe JI0 HeWTpaIbHOTO ciiosi Ny, onpenensemMoe 1Jist OHOPOHOTO TPYH-
ta o ¢popmyiie (E.2),a 1 cioeB ¢ pa3HbIMU XapaKTepUCTUKAMU — 110 (opMy-
ae (E.7). Ilpu atom |, <hg — 1y — a (pucynox E.1).

B meprionn akTHBHOM TPOCAJIKK TPYHTA HEUTPAIBHBIA CJIOH CMENIASTCs BHU3 JI0 KOHEYHOTO
TIOJIO’KEHHSI, COOTBETCTBYIOIIIETO HAYATY [IEPHO/Ia CTAOMITU3AIIMI OCI0K rpyHTa — Ny

JnvHy CcBau TpM MPOCKTUPOBAaHWHM HA3HAYAIOT HA OCHOBE BBIOJHEHHS CIICIYFOIIETO
YCIIOBHS

N+ P, <Fq—F"™, (E.26)
rae N — monesHast Harpy3ka, MpUIIOKEeHHas K cBae, kKH;
P, — cwna orpunarensHoro Tpenus, kH;

Fq — Hecymas criocoOHOCT cBawu, onpeaensemas no Gopmyne (E.1) wnm mo naHHbBIM
CTaTUYECKOTO UCTIBITAHUS B YCIIOBUSX JIOKAJILHOTO 3aMa4yrBaHUs OCHOBaHMs cBau, KH.

Eciu ycnosue (E.26) B paccmarpuBaeMoM ciydyae HE YJIOBJIETBOPEHO, TO CBAalo
ciaenyet Iub0 YATUHUTD, JINOO U3MEHUTh €€ KOHCTPYKIIHUIO.

E.5 Hecymywo cnocobnocts Fg, kH, cBait B rpyHroBeix ycnoBusax Il tuma mo
IPOCaIOYHOCTH, paOOTAOLINX HAa CKUMAIOLIYIO HArPy3KYy, CIEAyeT ONpeesaTh pacueToM B
cootBercTBuM ¢ E.2, E.3 1 E.4 B ycnoBHsIX BOJJOHACHIIIIEHHBIX TPYHTOB OCHOBAHUSI CBAH.

IIpu »TOM cieayeT HCIOJIB30BATh PE3YyNbTAaThl CTAaTUUECKUX WCIBITAHUM CBail ¢
JIOKAJIbHBIM 3aMayuMBaHUEM TpPYHTOB B OCHOBaHMM cBau. [IpoBeneHue ux sBiseTcs
00s13aTeJIbHBIM IIPU OTCYTCTBUH (DOHIOBBIX MAaTEPHAIIOB 110 TAKUM UCTIBITAHUSM.

E.6 B rpyHTOBBIX yeioBusx Il THIIA IO MPOCAI0YHOCTH CBasIMU CIISYeT IPOPEe3aTh BCE CIION
IIPOCA/I0YHBIX [PYHTOB.

[Tpy pMTENbHOM HMHTEHCHMBHOM 3aMauyMBaHUM TPYHTOBOH TONIIU CBEpXYy CJEAYET
YUUTBIBaTh BO3MOXHOCTH Pa3BUTUS Je(POPMALMOHHOTO SBJICHUS CO CXKATHEM TPYHTOB He
TOJBKO B IPOCAJOYHONM YaCTH TOJIIM, HO M B IOJCTUJIAIOIIEM CJIO€, KakK IpaBUiIo,
BOJIOHACBILIEHHOI'0, HO HEIOCTAaTOYHO IUIOTHOro rpyHTa. Kpurepuem s omnpenencHus
TOJILIIMHBI ITOTO CJI0S CIIY’KUT YCIIOBHUE

e > 0,03, (E.27)
I7le € — OTHOCUTENbHOE CxkaThe o0pasiia rpyHTa B JAOOpaTOPHOM KOMIIPECCUOHHOM HCITbITa-
HUU MO/ IeWCTBUEM MPUPOTHOTO JIaBJICHHS BCEH BOJIOHACHIIIEHHOMN TOJIIH.

B03MOXHOCTE JOTIONHUTENBHONW OCAJKH OT C)KAaTHsA IMOACTUJIAIOIIETO CIIOSI CIEAYeT

YUUTBIBATh B pacueTe CBaltHOro ()yHAaMEHTa M0 Je(pOopMaLIUsiM.
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Ipniaoxenune K

(pexoMeHIyeMoe)

Pacuyer cBaiiHbIX QyHIAMEHTOB
HA BO3/eHCTBHE CHJI MOPO3HOI'0 INYy4YeHHS

XK.1 Tlpu crpouTenscTBE 30aHMH M COOPYKEHMH Ha CBaliHBIX (yHIaMeHTax B
CE30HHOIPOMEP3AOINX WM HCKYCCTBEHHO 3aMOPOXKEHHBIX ITyYMHHCTBIX I'PYHTaX HEOOXOAMMO
YUIUTBIBaTh KacaTebHbIe CHJIbI MOPO3HOTO Iy4eHus. PacueT ocHOBaHMI M CBalHBIX (DYHIaMEHTOB
[0 YCTOMYMBOCTM M IPOYHOCTM HA BO3ACHCTBUE CHJI MOPO3HOTO ITy4CHUsI IPYHTOB CIIEIyeT
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IPOU3BOIUTH IIPU JKCIUTyaTalMy HEOTAIIMBAEMBIX COOPYKEHMI, MauT JIMHUN IEKTPONEpeNadu 1
MOOMIIBHOM CBSI3U, TPYOOIIPOBOJIOB U JIP. WM IIPU KOHCEPBALMK COOPYKEHHH, a TAKXKe sl YCIIOBUIl
IIEPUOJIA CTPOUTENBCTBA, ECIHN A0 NEpeladl Ha CBaM MIPOEKTHBIX HArpy30K BO3MOYKHO IIPOMEP3aHUE
TPYHTOB CJIOSl CE30HHOTO IIPOMEP3aHUsl — OTTaBaHUs WIM BBIIOJHAETCS HCKYCCTBEHHOE
3aMOP@KUBAHUE TPYHTOB (NP CTPOMTENBCTBE METPO WM SKCIUTyaTallid IOMEILEHUH C
OTpHIIATENBHON TemriepaTypoid). [Ipr HeOOXOMMMOCTH B MPOEKTE JODKHBI ObITH MPELyCMOTPEHBI
MEPOIPHATHS 110 NPEIOTBPALLIEHHIO BBITyYMBAHKS CBall B IIEPUOJ CTPOUTEIILCTBA.

.2 YcroiunBOCTh CBAHBIX ()YHJAaMEHTOB Ha JIEHCTBHE KacaTeIbHBIX CHJI MOPO3HOTO
IIy4EHUs TPYHTOB HAJJIEKUT IIPOBEPSATH 110 YCIOBHUIO

T A~ F <5 Fy (OK.1)
Tk
IJie Th — pacyeTHas yjelbHas KacaTelbHas CUJIa MydeHus, kI1a, npuHAMaeMas COTIacHO

ykazanusMm XK.3;

A — TuToImaas OOKOBOM MOBEPXHOCTH CMEP3aHUs CBau B TpeeNiaX PacueTHON TITyOHHBI
CE30HHOT0 ITPOMEP3aHUA—OTTauBaAHUS IPYHTA WU CJIOSI HCKYCCTBEHHO 3aMOPOKEH-
HOTO TPYyHTa, M’}

F — pacuernas Harpy3ka Ha cBato, KH, npunumaemas ¢ koapduuuentom 0,9 no Haubo-
Jiee HEBBITOAHOMY COUYETAaHUIO Harpy30K M BO3JCHCTBUHN, BKIIIOUAs BBIACPTUBAIO-

niue (BETPOBBIE, KPAaHOBBIC U T. 11.);

I't — pacueTHOe 3HaUYCHUE CHIIBI, yIEPKUBAIOLICH CBAO OT BHIMTyYHBAHUS BCIEIACTBUE
TpEeHHUs ero OOKOBOM MOBEPXHOCTU O TaJIblii IPYHT, JIEKAIIUNA HIKE pacueTHOMU IITy-
OuHbI Tpomep3anus, KH, npuaumaemoe o ykazanusim K.4;

Yc — K03 UIMEHT ycnoBuil paboThl, MpUHUMaeMbli paBHbIM 1,0;

Yk — K03((HUIMEHT HaJIe)KHOCTH, TPUHUMAaeMbIi paBHBIM 1, 1.

K.3 PacyetHyto yAenpHYIO KacaTelbHYIO CHJIy MOPO3HOTO TydeHusl 1T, Klla, crmemyer
OTIPENIeNISITh, KaK TPABUIIO, OMBITHBIM ITyTeM. [Ipr OTCYTCTBHM ONBITHBIX JAHHBIX JIOITYCKACTCS
NPUHUMATh 3HAUEHHE T, 110 Tabmie JK.1 B 3aBUCUMOCTH OT BU/A U XapaKTEPUCTHK TPYHTA.

K.4 Pacuernoe 3Hauenue cwibl Fr, kH, yaepxwuBaromieil csau OT BbIIyYHMBaHUS,
clleflyeT onpeaesaTh 1o popmyine

Frf :u% fihi y (>I<2)
i=1

rae U — ImepuMeTp Ce4eHUsl MOBEPXHOCTH CABHUIa, M, IPUHUMAEMBI PaBHBIM INEPUMETPY
CEUEHUs CBau;
hi — TommuHA i-TO CJIOS TANOro TPYHTA, PACIIOI0KESHHOTO HIKE MTOOIIBHI CIIOSI IPOMeEp-
3aHUSI-OTTAUBAHUS, M;
fi — pacueTHOE CONPOTHBICHHUE I-TO CIIOS TAJIOTO IPYHTA CIBHUTY 110 IOBEPXHOCTH CBaH,
klla, npuarMaemoe o Tabnuue 7.3.

K.5 Ilpu mpoekTHpoBaHMM CBailHBIX (DYHIAaMEHTOB C POCTBEpPKaMH Ha CpelHe- U
CUJIbHOIYYMHUCTBIX T'PYHTaxX CIEQyeT YYHUTHIBATh JEHCTBHE HOPMAJIBHBIX CHJI MOPO3HOIO
IIy4E€HUs TPYHTOB HA MOJOIIBY POCTBEPKOB.

JK.6 PacueT oTpunatenbHON CHUIIBI TPEHHS OTTauBAIOIINX TPYHTOB HA CBAH.

IIpn oTTauBaHUM CE30HHOMEP3IBbIX WM HUCKYCCTBEHHO 3aMOPOKEHHBIX TI'DPYHTOB
MPOUCXOJUT UX OCEJaHHe, B pe3yJbTaTe yero Ha OOKOBYIO NMOBEPXHOCTh CBail NEHCTBYIOT
OTpHIIaTeNIbHbIE (HETaTUBHBIE) CUJIBI TPEHHSI, HAlpaBJI€HHbIE BEPTUKATBHO BHU3.

OtpunarenbHyl0 (HEraTHMBHYIO) CUJIy TPEHHsS OTTaWMBAaIOIIEro TIpyHTa MO OOKOBOM
MOBEPXHOCTHU CBal MOYKHO OIIPENIENIUTH 10 popMyIie
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n
I:neg =U, Zl fn,i hi )
i=

rac Up — HECPUMETP NOIECPEHYHOI'0 CCUCHHA CBAU, M;

(K.3)

fn,i — OTpHIIaTeNTFHOE TPEHHE I-T0 CJIOS OTTAMBAIOIIETO IPYHTA [0 OOKOBOI MOBEPXHOCTH
cBay, klla, onpenensemMoe Mo ONBITHBIM JaHHBIM; JOIIYCKA€TCs IPUHUMATh PacyeT-

Hble 3HaueHus f,j mo Tabmnwmie 7.3;
hj — ToumHa i-ro ¢JI0s OTTaMBAIOIIETO IPYHTA.

Tadoauma XK.1

I'pyHTHI 1 X XapaKTepPUCTHKI

3Ha4yeHus Ty, Klla, mpu r1yOuHe Ce30HHOTO
poMep3aHusi — OTTauBanust Oy, M

TPYHTHI C TJIMHUCTBIM 3aTOJHUTENIEM, TECKM MEJIKHAE U IIbIIeBaThie
pu D>1 u crenenu Biaaxkuoctu 0,6 <S, < 0,8

Jo 1,5 2,5 3,0 u Goiree
Cymnecu, CYyrMHKM M TJIMHBI NpU Nokasatene tekydectd I > 0,5, 110 90 70
KPYMHOOBIOMOYHEIE TPYHTBI C TJIMHHUCTHIM 3aOJHUTENEM, MECKH
MEJNKME M TBUIEBATHIE TPU MOKAa3aTeNe JUCIEPCHOCTH D>5 u
crenenu Biaaxkaoctu S, > 0,95
Cynecw, cyrmaky 1 Timsbl pu 0,25 < I < 0,5, KpynHOOGIOMOUHBIE 90 70 55
[PYHTBI C TVIMHUCTBIM 3AMOJHUTENEM, TIECKH MEJIKHE U TBUICBATHIC TIPU
D>1 u crenenu Baaknoctu 0,8 <S, < 0,95
Cynecu, cyriauHkd ¥ rimbbl mpu | < 0,25, KpynmHOOOIOMOYHbIE 70 55 40

[IpumMeyanus

CTPOKE TaOJIHUIIBL.

obpabotku — 0,8.

1 Jnst npoMexyTOYHBIX TTIyOUH HPOMEP3aHUs Ty, IPHHIMAETCS HHTEPIIOISIIUCH.
2 3HayeHUs Ty, AT TPYHTOB, HMCIOJB3YEMBIX NMPH OOpAaTHOW 3acChIKE KOTJIOBAHOB, NMPUHUMAETCS 110 NEPBOH

4 Tns coopyxenwuii |11 ypoBHSI OTBETCTBEHHOCTH 3HAYCHUS T, YMHOXAIOT Ha Ko durment 0,9.

3 B 3aBHCHMOCTH OT BHAa HOBEPXHOCTH (pyHZAMEHTA MPUBEJCHHBIC 3HAYCHUS Tf, yMHOXKAIOT Ha KO3((HUIUEHT:
IpY I1aIkol OeTOHHOI HeoOpaboTaHHOW — 1; MpH HIepoXxoBaToi OETOHHOM C BBICTYNaMHy M KaBepHamu 10 5 MM — 1,1—
1,2, no 20 mm — 1,25—1,5; npu nepeBsiHHOW aHTHUCenTHpoBaHHOW — 0,9; mpu MeTaIMYeckoil 0e3 crenuambHON
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bubanorpadmus

[1] CII 11-102-97 NnxeHepHO-3KOIOrH4eCKUE U3bICKAHUSI JJIs1 CTPOUTENTLCTBA
[2] CII 11-104-97 UnxenepHO-Te0Ie3MUECKIE U3bICKAHUS JIJIsI CTPOUTEIHCTBA

[3] CII 11-105-97 NUnxenepHO-Te0I0rnYeCKre U3bICKAHUS JIsl CTPOUTENBbCTBA
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