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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 NPaBuUIy.

CBeaeHunsa o cBoae npaBuin

1 VCMOJIHNTEJNN — Hay4Ho-nccnegoBaTenbCKUM, NPOEKTHO-U3bICKaTENbCKUA U KOHCTPYKTOPCKO-
TEXHOSTOMMYECKNA MHCTUTYT OCHOBaHWA 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 TMNOOINOTOBJIEH k ytBepxaeHutio [enapTameHTOM apXUTEKTypbl, CTPOMTENbCTBA U
rpagocTpoOUTENBHON NONMUTUKA

4 YTBEPXIOEH npukasom MuHuctepctBa pervoHanbHoro passutus Poccuinckon deagepauun
(MuHpernoH Poccum) ot 27 gekabps 2010 r. Ne 786 v BBeaeH B aencteme ¢ 20 mas 2011 r.

5 BAPEMMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynmMpoBaHuio U
meTponorun (PocctaHgapT). Nepecmotp CIM 24.13330.2010

UHpopmayusi 06 uameHeHuUsIX K Hacmosiwemy ceody rnpasun rybrnukyemcsi 8 exe2o00HO u3dagsaemMom
UHGOPMaUUOHHOM yKasamerne «HayuoHanbHble cmaHd0apmbly, @ MEKCM U3MeHeHul U rornpasok — 8
eXeMeCsIYHO u3dasaeMbiX UHGOPMaUUOHHbIX yKasamensx «HauuoHanbHbie cmaHOapmel». B ciydae
rnepecmompa (3ameHbl) unu ommMeHbl Hacmosiueeo ceoda npasun coomeemcmesyowee ysedomneHue bydem
onybruKkogaHo 8 exemecsYHo u3fasaeMoOM UHMOPMAaUUOHHOM yKkasamerne «HayuoHanbHbie cmaHOapmbly.
Coomeemcmeyrowass uHopmayusi, yeedoMieHUEe U MEeKCmbl pasMewaromcsi makxe 8 UHMOPMayUOHHOU
cucmeme obuweeo nonb3osaHusi — Ha oghuyuanbHom catme paspabomyuka (MuHpeauoH Poccuu) e cemu
NHmepHem

© MuHpernoH Poccun, 2010

HacTosiwmii HopMaTuBHBIA JOKYMEHT HE MOXET ObiTb MOMHOCTbI MMM YaCTUYHO BOCNPOWM3BEAEH, TUPAXUPOBaH U
pacnpocTpaHeH B kayecTBe oduLManbHOro u3gaHust Ha tepputopumn Poccurickonn ®epepaunm 6e3 paspelueHuss MuHpermoHa
Poccum
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Beenenne

Hacrosmuii cBox mpaBuil  yCcTaHaBIMBAaeT TpPeOOBaHUS K
IPOEKTHUPOBAHUIO (PYHIaMEHTOB U3 Pa3HbIX TUIIOB CBAl B PA3JIMYHBIX
MH)XEHEPHO-TEOJIOTUYECKMX YCIOBMSIX M IpU JIIOOBIX  BUAAX

CTPOUTCIIBbCTBA.

Pazpaboran HUMOCII um. H.M. I'epceBanoBa — MHCTUTYTOM
OAO «HUILL «CtpoutenbcTBO»: A-pa TexH. Hayk b.B. baxonouwm,
B.I1. Ilempyxun u xaHn. TexH. HayK M.B. Konvlbun — pyKOBOAUTEIN
TeMbL; A-pa TexH. HayK: A.A. [ pueopsan, E.A. Copouan, JI.P. Cmaenuyep;
KaHAUAaThl TeXH. HayK: A.I" Anexcees, B.A. bapeauwios, C.I. be3gones,
I'"A. Bbonoapenxo, B.I'. Byoanos, A.M. [[3aco6, O.HU. Henamosa,
B.E. Konaw, B.B. Muxees, /[.E. Pazsooosckuui, B.I". ®edoposckuii,
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

CBAMHBIE OYHIAMEHTBI
Pile foundations

Jara BBegenusi 2011—05—20

1 O6sacTh npuMeHeHHsI

Hacrosimuii  cBOI TpaBHJ — PacHpOCTpaHSCTCS Ha IMPOCKTUPOBAHHE CBAaWHBIX
(GyHIaMEHTOB BHOBB CTPOSIIIUXCS U PEKOHCTPYUPYEMBIX 3/IaHUN M COOPYXKCHHH (manee —
COOPYXKEHHI).

CBoj mpaBWJI HE pPACHPOCTPAHSETCS HA IMPOCKTUPOBAHUE CBAWHBIX (PYHIAMEHTOB
COOPY)KEHH, BO3BOJMMBIX Ha BEYHOMEP3JIBIX I'PYHTaX, CBaWHBIX (DYHJAMEHTOB MAIlUH C
JTUHAMUYCCKHIMH Harpy3KaMd, a TaKKe OIOp MOPCKHX HE(TEIPOMBICIOBBIX H APYTUX
COOPYKEHHI1, BO3BOJIMMBIX Ha KOHTUHEHTAIBHOM IIeIb(e.

2 HopMaTuBHBIE CCHLIKH

B nacrosmem CII npuBeeHbI CCHUIKK Ha CJIEIYIONINE JOKYMEHTHI:
®enepanbubiii 3akoH oT 27 gekabps 2002 1. Ne 184-®d3 «O TexHHUYECKOM
peryaupoBaHUN»

®enepanbhblil 3akoH oT 30 gexadps 2009 r. Ne 384-03 «TexHuuecKUl perjiaMeHT o
0€30IaCHOCTH 3/IaHUM U COOPYKEHUI»

CII 14.13330.2011 «CHuII II-7-81* CtpouTensCTBO B CEHCMUYECKUX paifoHax»

CIT16.13330.2011 «CHwuII 1I-23-81* CranpHble KOHCTPYKIHI

CII1 64.13330.2011 «CHuII II-25-80 [lepeBsiHHBIE KOHCTPYKLIHH

CIT 20.13330.2011 «CHwuII 2.01.07-85* Harpy3ku u BO3ACHCTBHSI»

CIT 21.13330.2010 «CHulI 2.01.09-91 3nanust 1 coopykeHHUsI Ha IMOJpadaThbIBaeMbIX
TEPPUTOPUSAX U TPOCATOYHBIX TPYHTAX )

CII122.13330.2011 «CHuII 2.02.01-83* OcHoBaHus 30aHUN M COOPY>KEHUI»

CIT 28.13330.2010 «CHwull 2.03.11-85 3ammra CTPOUTENBHBIX KOHCTPYKIHHA OT
KOPPO3UN»

CIT35.13330.2011 «CHwuII 2.05.03-84* MocTbl 1 TpyOBI»

CIT 38.13330.2010 «CHulI 2.06.04-82* Harpy3ku 1 BO3JIEHCTBHS Ha T'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 «CHulIl 2.06.08-87 beroHHble H >KeNe300€TOHHBIC KOHCTPYKIIMH
TUAPOTEXHUYECKUX COOPYKEHUID)

CHull 3.04.01-87 V30ns1MiOHHBIE W OTJEIIOYHBIC TIOKPBITHS

CIT 47.13330.2010 «CHull 11-02-96 UmnxeHepHble U3bICKaHUS JUISI CTPOUTENIHCTBA.
OCHOBHBIE TIOJIOKEHUS»

CHullI 23-01-99* CtpoutenbHas KIUMaTOJIOTUSI

CIT 58.13330.2010 «CHwuIl 33-01-2003 Twuapotexumdeckne coopyxkeHus. OCHOBHBbIE
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'pynThl. METOBI TTONIEBBIX UCIIBITAHUHN CBASMH

['OCT 9463—88 Jlecomarepualibl KpyTibie XBOWHBIX MOPOA. TEeXHUYECKUE YCIOBHS

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

I'OCT P 53231—2008 betonsl. [IpaBuia KOHTPOIS ¥ OLIEHKH TPOYHOCTH

['OCT 19804—91 Csau xene306eroHHble. TexHIUECKHE YCIOBUS

I'OCT 19804.6—83 Cpau moJibie KPYIjioro ce4eHus U CBau-00O0JIOUYKH JKeJIe300€TOHHBIC
COCTABHBIE C HEHAIIpAraeMou apmarypoi. KoHcTpykimst 1 pa3mepsl

I'OCT 19912—2001 TI'pyntel. MeToapl TMOJEBBIX HWCIBITAHUNA CTaTUYECKHM U
JTUHAMUYECKUM 30HIUPOBAHUEM

I'OCT 20276—99 I'pyutel. MeTonbl TOJEBOTO ONPEAETICHUS XapaKTEPUCTUK
MIPOYHOCTH ¥ 1e(hOPMUPYEMOCTH

['OCT 20522—96 I'pyHtel. Metoabl CTaTUCTUYECKOW 0OpabOTKH pPe3yabTaTOB
WCTIBITAHUI

['OCT 25100—95 I'pyntsl. Knaccuduxarms

['OCT 26633—91 BetoHsI TsHKENbIE U METKO3EPHUCTHIE

['OCT 27751—88 Hane:xHOCTh CTPOUTENbHBIX KOHCTPYKIMI U ocHOBaHU. OCHOBHBIE
MIOJIO’KEHUS TI0 PacueTy

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

[Ipumeuvanue — [lpu noib30BaHUN HACTOSIIMM CBOJIOM IMPAaBMI Ielecoo0pa3HO MPOBEPUTH
JICHCTBHE CCHUTOYHBIX CTAHIAPTOB M KJIacCU()UKATOPOB B HHPOPMAIIMOHHOW CHCTEME OOIIEro MOJIb30BaHUS — Ha
ouIHaIEHOM CaliTe HAIlMOHAJIBFHOTO opraHa Poccuiickoit denepanuu mo craHmapTH3anuy B cetH MHTepHET
WIA TI0 €XETOJHO HW3JaBaeMoMy ykazatenro «HamumoHampHBIE CTaHOApPTHD», KOTOPHIH OMyOJHWKOBaH II0
COCTOSIHUIO Ha | sSTHBaps TEKYIIETO Tofa, U 0 COOTBETCTBYIOIINM €KEMECSIHO M3/IaBaeMBIM HH()OPMAIIHOHHBIM
yKa3aTelsM, OIMyOIMKOBAaHHBIM B TEKYIIEeM Toay. Eciu CCHUIOYHBIH JOKYMEHT 3aMeHEeH (M3MEHEH), TO TIpH
MOJIb30BAHUN HACTOSAIINM CBOJIOM TIPABILI ClIeZlyeT PYKOBOJCTBOBATHCS 3aMCHECHHBIM (M3MEHCHHEIM )
JIOKYMEHTOM. EciH CCBUTOYHBIN JOKYMEHT OTMEHEH Oe3 3aMeHEI, TO MOJI0KEHHE, B KOTOPOM JJaHa CChUIKA Ha HEro,
MPUMEHSIETCS B YaCTH, HE 3aTParuBarolIei 3Ty CChUIKY.

3 TepmuHBI 1 onipeaeeHUs

TepMUHBI ¢ COOTBETCTBYIOLIMMH OIpPENEICHUSIMU, HCIoNib3yeMble B HacrosimeM CII,
IIPUBENICHBI B IPUJIOKEHUH A.

HanmMeHOBaHMS TPYHTOB OCHOBAHUH 3[JaHUK U COOPYKEHUH MPUHATHI B COOTBETCTBUU C
I'OCT 25100.

4 O01IHe MOJ0KEeHUS

4.1 Cpaiinble pyHIaMEHTHI TOJKHBI TPOEKTUPOBATHCS HA OCHOBE U C YUETOM:

a) pe3yJIbTaTOB MHKEHEPHBIX U3BICKAHNUMN U1 CTPOUTENIBCTBA;

0) CBeIEHHI O CEHCMUYHOCTH paiioHa CTPOUTEIHCTBA;

B) JIaHHBIX, XapaKTEpHU3YIOLIMX HAa3HAUEHUE, KOHCTPYKTUBHBIE M TEXHOJIOTMYECKHE
O0COOEHHOCTH COOPYKEHHUS U YCIOBHSI UX IKCIUTyaTalllH;

I') ACUCTBYIONMX Ha (PyHIaMEHTHI Harpy30K;

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

€) PKOJIOTHYECKUX TpeOOBaHUH;

) TEXHUKO-IKOHOMHUYECKOTO CPAaBHEHUSI BO3MOKHBIX BAPUAHTOB MTPOEKTHBIX PEILICHUH.
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4.2 [1pu mpOeKTUPOBAHUU JIOJDKHBI OBITH MIPEYyCMOTPEHBI PelIeHus, 00ecIeYrBaIoe
HA/IKHOCTh, JIOJITOBEYHOCTb M HIKOHOMHYHOCTH COOPY)KEHHMH Ha BCEX CTaaMsX
CTPOUTENIbCTBA U IKCIUTYaTalHH.

4.3 Ilpu pOEKTUPOBAHUH CIIEAYET YYUTHIBATh MECTHBIC YCIOBUSI CTPOMTENBCTBA, @ TAKKE
UMEIOIIMICS ONBIT MPOEKTHPOBAHUS, CTPOUTENBCTBA M OKCIUTyaTallud COOPY)KEHHH B
AQHAJIOTUYHBIX WHKEHEPHO-TEOIOTMUECKUX, THIPOT€OTIOTHYECKHUX M SKOJIOTHUECKUX YCIIOBHUSIX.

JlaHHble O KJIIMMAaTUYECKUX YCIIOBHUSAX pailOHa CTPOUTEIHCTBA JOJDKHBI IPUHUMATHCS B
coorercTBum co CHull 23-01.

4.4 PaboTel MO MNPOSKTUPOBAHWUIO CBAaWHBIX (YHIAMEHTOB CJEAYEeT BECTH B
COOTBETCTBUM C TEXHHYECKMM 3aJaHHEM Ha TMPOCKTHPOBAHHE W HEOOXOAMMBIMHU
UCXOAHBIMU JaHHbIME (4.1).

4.5 I1pu mpOEKTUPOBAHKH CIIEAYET YIUTHIBATh YPOBEHb OTBETCTBEHHOCTH COOPYKECHHUS
B coorBercTBUU ¢ ['OCT 27751.

4.6 CpaiiHple (yHIAMEHTHI CIIEAyeT TPOCKTHPOBATh HA OCHOBE pE3YJIbTATOB
WHXCHEPHBIX U3bICKAHUH, BHITOJHEHHBIX B cOOTBeTCTBHH ¢ TpeboBanusmu CIIT 47.13330, CII
11-104 [2] u pa3nena 5 nacrosimero CIT.

BrimonHeHHbIe MH)KEHEPHBIE H3BICKaHUS JIOJDKHBI OOECHEYUTh HE TOJIBKO H3Yy4eHHE
WH)KEHEPHO-TCOJIOTUYECKUX YCIOBUH HOBOTO CTPOUTENILCTBA, HO H MOJTYYeHHE HEOOXOTMMBIX
JAHHBIX N7 TPOBEPKU BIMSHHS YCTPOICTBA CBAlHBIX (PYHIAMEHTOB Ha CYIIECTBYIOIIUE
COOPYXKEHHMSI M OKpYXKAIOIIyl0 Cpeny, a Takke /i [POEKTHUPOBaHMUS B Cilydae
HEOOXOUMOCTH YCUJICHHS] OCHOBaHHM U (DyH/IaMEHTOB CYIIECTBYIOUINX COOPYKEHUI.

[IpoexTrpoBaHue CBailHBIX (YHAAMEHTOB 0€3 COOTBETCTBYIOIIMX JOCTATOYHBIX
JAHHBIX HH)KEHEPHO-TE0JIOTMYECKUX U3BICKAaHUM HE JOMYCKAEeTCs.

4.7 Ilpu uCNONBb30BaHUM JJISi CTPOMTENHCTBA BOJIM3U CYHIECTBYIOIIUX COOPYKEHHM
cBall HEOOXOJMMO TPOU3BOAUTH OIEHKY BIHUSHHUS JUHAMUYECKUX BO3ACHCTBHI Ha
KOHCTPYKIIMM  CYIIECTBYIOIIMX COOPY)KEHWH, a TakkKe Ha Haxomsilmecs B HHUX
YyBCTBUTEIbHBIE K KOJIEOAHHSIM MAalINHBI, MPUOOPH U 000PYAOBaHHE M B HEOOXOTUMBIX
cllydasix TpeaycMaTpuBaTh HM3MEPEHHS NapaMeTpoB KOJIEOaHWH TPYHTA, COOPYKEHHH, a
TaK)Ke MOJ[3€MHBIX KOMMYHHUKAIIUI MPU OMBITHOM MOTPYKEHUH U YCTPOMCTBE CBaH.

4.8 B npoekTax CBalHBIX (DYHIAMEHTOB HEOOXOAMMO MpPETyCMATPUBAThH MPOBEICHUE
HATYpHBIX u3MepeHud (MoHuTOpUHT). CocTraB, o00BEM U METOAbl MOHHMTOPHUHTA
YCTAQHABJIMBAIOT B 3aBUCHUMOCTH OT YPOBHSI OTBETCTBEHHOCTH COOPYXEHHS W CIO0XHOCTH
uHKeHepHo-reonornueckux ycnosuit (CIT 22.13330).

Harypupie wu3mepenust nedopmanuii OCHOBaHMM W (YyHIAMEHTOB  JOJKHBI
MpelycMaTpUBATHCS MPU MPUMEHEHUN HOBBIX WM HEAOCTATOYHO M3YYEHHBIX KOHCTPYKIUI
COOpY)KEHMI WM (DYHIAMEHTOB, a TaKKe B CIy4ae €ClIH B 33aJaHWH Ha MPOSKTUPOBAHHE
UMEIOTCA CHelMaIbHble TPEOOBAHUS 10 MPOBEIEHUIO HATYPHBIX U3MEPEHUH.

4.9 Ceaitple (QyHIAMEHTHI, TpeIHa3HAUYCHHBIE JUISI OSKCIUTyaTalldd B  YCIIOBHSX
arpeccuBHOM cpenbl, cleayeT NpoeKTHpoBaTh ¢ ydetom Tpebosanuit CII 28.13330, a
JIepeBsSIHHBIE KOHCTPYKITUHM CBalHBIX (PYHIaMEHTOB — C Y4e€TOM TPpeOOBaHUH I10 3aIIUTE UX OT
THUCHUS, pa3pyIIeHUs] U IOPKEHHS TPEBOTOUIIAMH.

4.10 TIpu mpoeKTUPOBAHUM U BO3BEJACHUU CBAWHBIX (DYHIAMEHTOB U3 MOHOJIUTHOTO H
cOopHOTO O€TOHA WM >Kele300e€TOHa CIeAyeT JOMOJHUTENbHO pykoBoiacTtBoBathes CII
63.13330, CIT 28.13330 u CHull 3.04.01, a Takxke cobmtonaTh TpeOOBaHUS HOPMATHBHBIX
JIOKYMEHTOB T10 YCTPOWCTBY OCHOBaHHMU M (DYHIIaMEHTOB, T€0JIC3UNIECKUM paboTaM, TEXHHKE
0€30I1aCHOCTH, MpaBWIaM IOXapHOW O€30MacHOCTH MpPH MPOU3BOJACTBE CTPOUTEIHHO-
MOHTQXHBIX PaOOT M OXpaHE OKPYKAIOIIEH CPEIbI.
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5 TpeﬁoBaHI/m K HH/KCHEPHO-TCOJIOTNICCKUM UCIIBITAHUAM

5.1 Pe3ynbraThl MHXEHEPHBIX H3BICKAHUH JOJDKHBI BKJIIOYATh HH(OpMAIMIO o
reoJIoruu, reoMopoIoruy, CEHCMUYHOCTH, a TAK)XKE COJAEPKaTh BCE HEOOXOIUMbIE JTaHHbIE
Juis BbIOOpa Tuma (yHIaMEHTa, ONpeleNieHHs BUAAa CBall W HX pPa3MEpoOB, PAaCUETHOM
Harpy3k, JI0IyCKaeMoOil Ha CBalo, U MPOBEJEHUS PACUETOB IO MPEIEIbHBIM COCTOSHUAM C
YY4€TOM IPOTHO3a BO3MOKHBIX M3MEHEHHMH (B IpPOLECCE CTPOUTENILCTBA U 3KCIUIyaTalluHn)
MH)KEHEPHO-T€0JIOTMYECKUX, THAPOr€OJIOTHYECKUX M HKOJOTMYECKUX YCIOBUHM IUIOLIAJKU
CTPOMTENBCTBA, a TAKXKE BUAA U 00beMa MHKEHEPHBIX MEPOIPUATHIA 10 €€ OCBOECHUIO.

5.2 M3bickanus sl CBaHBIX (DYHAMEHTOB B OOILEM Cllyyae BKIIOYAIOT CIIEAYIOMIUN
KOMILJIEKC paboT:

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

nabopaTopHbIe MCCIE0BaHUS (PU3MKO-MEXaHMUECKUX CBOICTB IPYHTOB U IMOJ3EMHBIX
BOJ;

30H/IMPOBAHHUE I'PYHTOB — CTaTUYECKOE U JUHAMUYECKOE;

IIPECCUOMETPUYECKUE UCTIBITAHUS TPYHTOB;

UCIIBITAHUS TPYHTOB LITaMIaMH (CTaTUYECKUMU HArpy3KaMHu);

UCTIBITAHUS TPYHTOB STAJIOHHBIMHU M (WJIM) HATYPHBIMHU CBasIMU;

OMBITHBIE pabOTHI IO MCCIIEAOBAHUIO BIMSHUS YCTPOMCTBA CBAWHBIX ()yHJAMEHTOB Ha
OKpYXXaloIllyl0 Cpely, B TOM 4HCI€ Ha pacloJIOKEHHbIE BOIM3U cOoOpykeHus (1o
CHelMaTbHOMY 33/1aHUI0 IPOEKTHOM OpraHu3alum).

5.3 OOs3aTenbHBIMU  BUAAMH DPa0OT, HE3aBHCHMO OT YPOBHS OTBETCTBEHHOCTHU
00BEKTOB CTPOUTENILCTBA U THUIIOB CBAalHBIX (DYHIAMEHTOB, SIBISIOTCA OypeHUE CKBAaXHH,
nabopaTopHbIe MCCIEA0BAaHUS U CTaTUUYECKOE WM JTUHAMHUYecKoe 30HAupoBaHue. [Ipu s3Ttom
HauOoJiee MPeANOYTUTEILHBIM METOIOM 30HJUPOBAHUS SIBIISIETCS CTAaTUYECKOE, B Ipolecce
KOTOPOr0 TOMHMO IIOKa3aTeleld CTaTHYEeCKOro 30HAMPOBAHMSI TPYHTOB OINPEAENSIOT HX
IUIOTHOCTH U BIQXKHOCTH C TIOMOIIBIO paanoakTuBHOro kapotaxa (COCT 19912).

54 Jlng oOBEKTOB TMOBBIIIEHHOIO M HOPMaJlbHOIO  YPOBHEW OTBETCTBEHHOCTH
yKkazaHHble B 5.2 u 5.3 paboThl PEKOMEHIYEeTCS JAOMOJHATH MCIBITAHUSIMH TPYHTOB
npeccuomerpamu u mramnamu (I'OCT 20276), stanonHbiMu ¥ HaTypHbIMU cBasMu (I'OCT
5686) B COOTBETCTBMM C peKoMeHJauusMu mpuioxenus b. Ilpu sToM Heobxomumo
YUUTBIBaTh KaTETOPUU CII0KHOCTH T'PYHTOBBIX YCIOBUM, yCTaHABINBAEMbIE B 3aBUCUMOCTH OT
OJITHOPOZHOCTH TPYHTOB TI0 YCIIOBHSIM 3aJIeTaHHsl M CBOMCTBaM (CM. HpuioxeHue b).

[lpu cTpouTENbCTBE BBICOTHBIX 3[IaHHMI TOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH M
3/1aHUM C TIIyOOKOH MOJ3eMHON YacThi0 B COCTaB pabOT MpHU M3BICKAHUSX CIIEIyeT BKIOYATh
reousnveckre HcciaeoBaHus Ui YTOUYHEHHS T€0JIOTMYECKOT0 CTPOSHUSI MacCHBa TPYHTOB
MEXJY CKBO)XWHAMM, ONPEICNCHHUsS TONIIMHBI MPOCIOEB CIAa0bIX TPYHTOB, TINTyOWHBI
BOJIOYIIOPOB, HANpPAaBJIEHUS W CKOPOCTH JBM)KEHHUS MOJ3EMHBIX BOJ, a B KapCTOOMACHBIX
paiioHax — TIIyOMHBI 3aJIeTaHUs] CKAIBHBIX U KapCTYIOIIUX MOPOJ, UX TPEUIMHOBATOCTH U
3aKapCTOBaHHOCTH.

5.5 Ilpm mnpuMeHEeHMHM CBall HOBBIX KOHCTPYKLUMH (IO CIEHUATbHOMY 33JaHUIO
MIPOEKTHOM OpraHW3allii) B COCTaB pabOT CIeAyeT BKIIOYATh OIMBITHBIC MOTPYKEHHUS CBAl C
LENIbI0 YTOUHEHHsI HA3HAUEHHBIX MPH MPOEKTUPOBAHUU PAa3MEPOB U PEXHMMa MOTPYKEHHs, a
TaK)Xe HATYPHBIC NCTIBITAHUSI STHX CBAall CTATUYECKUMHU HArpy3KaMHu.

[Tpu npuMeHeHNH KOMOMHUPOBAHHBIX CBAHO-TUIUTHBIX (YHIAMEHTOB B COCTaB paldoT
CJIEZIyeT BKJIFOYATh UCIIBITAHHSI TPYHTOB IITAMIIAMU M HATYPHBIMH CBasIMH.

5.6 Ilpu nepenaye Ha CBau BBIACPIUBAIONINX, TOPU3OHTAIBHBIX WM 3HAKOIIEPEMEHHBIX
Harpy30k HE0OXOAMMOCTb NPOBEACHUS ONBITHBIX pabOT IOJKHA OMNPEAEAThCA B KaKIOM
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KOHKPETHOM cllydyae€ ¢ Ha3HaAueHHeM O00beMOB paboT C y4yeToM JAOMHUHHUPYIOLIETO
BO3JICHCTBUS.

5.7 Hecymyio crnocoOHOCTh CBail MO pe3yibTaTaM IOJIEBBIX HCIBITAHUNA TPYHTOB
HaTYpHOW M 3TaJIOHHOW CBas MM M CTaTMYECKUM 30HJUPOBAHUEM CIIEIYET ONPEIENTh B
COOTBETCTBHUHU C Mojipa3enom 7.3.

5.8 HcnplTanust TPYHTOB CBasMH, INTAaMIIaMA W IPECCHOMETPAaMHU MPOBOIAT, Kak
NPABUJIO, HA OMBITHBIX YyYacTKaX, BBIOMPAEMbIX IO pe3yibTaTaM OypeHHs CKBaXuH (4
30HIUPOBAHUS) M paclojaraeéMblX B MeCTax Hau0oJee XapaKTePHBIX II0 TPYHTOBBIM
yCIIOBUSIM, B 30Hax Haubosiee 3arpyXeHHbIX (GYHIAaMEHTOB, a TaKKe B MeCTax, TIJe
BO3MO>KHOCTb IOIPY’KE€HHUS CBail 10 TPYHTOBBIM YCJIOBHSIM BbI3bIBAET COMHEHHUE.

HcnpiTaHuss TpPyHTOB CTAaTHYECKMMM HArpy3KamMH IeJecoOoOpa3HO MPOBOAUTH B
OCHOBHOM BHHTOBBIMH IITAMIIAMH IUIOMAb0 600 cM? B CKBaXHHAX C LEIBIO IIOJTy4EeHUS
Monyns AedopManuu M YTOYHEHHS JJs HCCIEAYeMOW IMJIOMAAKU  MEePEeXOTHBIX
KOO(QQHUIUEHTOB B PEKOMEHIYEMBIX JEHCTBYIOIIMMH HOPMATHBHBIMH JIOKyMEHTAMHU
3aBHCUMOCTSIX JIJIsl OTpezesieHuss MOAYIsl AeopMaliii TPYHTOB 0 JaHHBIM 30HIAUPOBAHUS U
IIPECCUOMETPUYECKUX HUCIIBITAHUH.

5.9 OOwveM wu3bICKaHUW AN CBaWHBIX (DYHIAMEHTOB PEKOMEHIYyeTCs Ha3HauaTh B
COOTBETCTBUHU C TNPWIOKEHHEM b B 3aBHCHUMOCTH OT YpPOBHSI OTBETCTBEHHOCTH OOBEKTa
CTPOUTENLCTBA U KATETOPUU CIOXKHOCTU TPYHTOBBIX YCIOBHIA.

[Ipy wu3ydeHMM pPa3HOBUAHOCTEM TIPYHTOB, BCTPEUAIOLIUXCS Ha  IUIOLIAJIKE
CTPOUTENILCTBA B IMIpelesaXx HCCIeNIyeMol TIyOuHBI, 0co00€ BHHMAaHHUE JOJKHO OBITh
o0palieHo Ha HaJu4uue, TIyOWHY 3ajieraHusl ¥ TONIIMHY CJIA0bIX TPYHTOB (PBIXJIBIX MECKOB,
CMa0bIX TJIMHUCTBIX TPYHTOB, OpPraHOMHHEpAIbHBIX U OpPraHHMYECKUX TpPyHTOB). Hamuuume
YKa3aHHBIX TPYHTOB BJIMSET Ha OINpEAEJeHUE BHJAa U JUIMHBI CBail, pacrojOKE€HUE CTHIKOB
COCTaBHBIX CBall, XapakTep CONpPSIKEHHsI CBAalfHOIO pPOCTBEpPKA CO CBasMH, BHIOOp THIIA
cBaeboiiHOro obopyaosanus. HebnaronpusiTHble CBOICTBA yKa3aHHBIX TPYHTOB HEOOXOAMMO
TaK)K€ YUYUTHIBATh IPU HATMYUU AUHAMUYECKUX U CEHCMUYECKUX BO3IECHCTBUM.

5.10 Pa3Memenne WHXEHEPHO-TCOJOTHISCKUX BBIPAOOTOK (CKBaXWH, TOUYECK
30H/IMPOBAHMS, MECT UCIBITAHUM TPYHTOB) JOJKHO MPOU3BOJUTHCS C TAKUM pPacyeToM,
4yTOOBl OHM pacHoJlaTAIMCh B Mpejenax KOHTypa HMPOEKTUPYEMOro 3JaHus JU0O0 NpH
OJMHAKOBBIX I'PYHTOBBIX YCJIOBHUSX HE Jlajiee 5 M OT HETO, a B CIydasiX IPUMEHEHHUs CBal
B KauecTBe OTpakJarouieil KOHCTPYKIIMU KOTJIOBaHA — Ha PACCTOSHUM He OoJiee 2 M OT
UX OCH.

5.11 T'myOnHa MHXEHEPHO-TE0I0TNYECKUX BbhIpaOOTOK J0JIKHA ObITH HE MEHEe YeM Ha 5 M
HIDKE TPOEKTHpPYEeMOW TIIyOMHBI 3al0)KEHUS HIKHUX KOHILIOB CBal NpHU HUX PsI0BOM
pacIoioKeHUU U Harpy3kax Ha Kyct cBail 1o 3 MH u Ha 10 M HM>Ke — mpH CBalHBIX MOJISIX
pasmepom 10 10x10 M m mpu Harpy3kax Ha kyct O6omee 3 MH. Ilpm cBaliHBIX MOMSIX
pasmepom Oonee 10x10 M M mHpUMEHEHHHM IUIMTHO-CBAHBIX (YHIAMEHTOB TIyOMHa
BbIpaOOTOK JIOJDKHA MPEBBIIATh MpeAroiaraeMoe 3ariyOleHue cBaif He MeHee 4YeM Ha
IyOMHY C)KMMaeMOM TOJIIIH, HO HE MEHEE MOJIOBUHBI IIMPUHBI CBAMHOTO IMOJIS WU TUIUTHI, U
HE MEHee 4eM Ha 15 m.

[Ipy HaaM4YMM HA CTPOUTENILHOW IJIOMIAJKE CIOEB I'PYHTOB CO CHEUU(PUUECKUMHU
CBOMCTBaMHU (IIPOCAIOUHBIX, HAOYXaIOIMHUX, CIA0BIX TIMHUCTBIX, OPTaHOMUHEPATbHBIX U
OPTraHUYECKUX TPYHTOB, PBHIXJIBIX MECKOB M TEXHOT'E€HHBIX I'PYHTOB) INIyOMHY BBIPAaOOTOK
ONPENENSIOT C Y4eTOM HEOOXOIMMOCTH HMX IMPOXOJAKHM Ha BCIO TOJILY CIOS s
YCTAHOBJICHUS TTyOUHBI 3ajleTaHusl MOJACTUIAIONIUX MPOYHBIX TPYHTOB M ONpPEACICHUS UX
XapaKTEPUCTHK.
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5.12 Tlpu wu3bICKaHUAX IS CBAaWHBIX (PYHIAMEHTOB JOJDKHBI OBITH OIPEIeTICHbI
¢u3nveckue, MPOYHOCTHBIE U JAe()OPMAIMOHHBIE XapaKTEPUCTHKH, HEOOXOAHMMBIE IS
pacyeToB CBaWHBIX (DYHIAMEHTOB IO MPEACIbHBIM COCTOSHHUAM (pa3ern 7).

KonnyecTtBo ompeneneHuid XapaKTEPUCTUK TPYHTOB Ui KaXIOTO HWH)KEHEPHO-
re0JIOTHYECKOr0 3JIE€MEHTa JOJIKHO OBITh JOCTATOYHBIM ISl KX CTATUCTUYECKOM 00paboTKH B
cootBercTBuM ¢ 'OCT 20522.

5.13 [Ins meckoB, y4YuThIBas 3aTPyJHEHHS C OTOOPOM 0O0pa3IoB HEHAPYIICHHOMN
CTPYKTYpBI, B KaueCTBE OCHOBHOT'O METOJIa OMPEACICHUS HMX IJIOTHOCTH W TNPOYHOCTHBIX
XapaKTepUCTUK ISl OOBEKTOB BCEX YPOBHEW OTBETCTBEHHOCTU CIEAYET IpelycMaTpUBaTh
30HMPOBAHUE — CTATUYECKOE UM TUHAMHYECKOE.

30HIUpOBaHUE SIBISETCS OCHOBHBIM METOAOM ONpENEeNICHUs MOAYJs AedopManuu Kak
IIECKOB, TaK U TJIMHUCTBIX TPYHTOB JJs1 00beKTOB ||| ypoBHS OTBETCTBEHHOCTH M OJHUM M3
METOJIOB OmpeneneHuss Moayist nedopManuu (B COYETaHUU C MPECCHOMETPUYECKUMHU U
MITAaMIIOBBIMH UCTIBITAHUAMU) [T 00BeKTOB | 11 || ypoBHE# OTBETCTBEHHOCTH.

514 Ilpu npuUMEHEHHWH CBaillHBIX (YHIAMEHTOB JUIS  YCHJICHHS  OCHOBaHUI
PCKOHCTPYHUPYEMBIX 3JIaHUH H COOPY)KCHHH TP HHXCHEPHO-TCOJIOTMICCKIX —HM3BICKAHHSIX
JOTIOJIHUTENTLHO JOJKHBI OBITh BBITIOJIHEHBI pa0OTHI 10 0OCIIEI0OBaHHIO OCHOBAHUM ()YHIaMEHTOB
Y UHCTPYMEHTAJIbHBIE T€0/Ie3MYECKIE HAOITFOICHNS 32 IEPEMEICHUSIMIA  KOHCTPYKIHIA 3JaHHH.

Kpome Toro, 10mKHO OBITH YCTAaHOBIIEHO COOTBETCTBHE HOBBIX MaTEPHAIOB U3bICKAHUI
aApXUBHBIM JIaHHBIM (€CIIM OHM HMCIOTCS) M COCTaBJCHO 3aK/IIOUCHHE 00 HW3MCHCHHHU
WHKEHEPHO-TEOJIOTUYECKUX U THAPOTEOIOTUYECKUX YCIOBUM, BEI3BAHHBIX CTPOUTEIHCTBOM U
OKCIUTyaTaIeld PEKOHCTPYUPYEMOTO COOPYKEHHSL.

Ilpumeuyanus

1 O6cnenoBaHne TEXHUYECKOTO COCTOSHUS KOHCTPYKIIUH (GYHIAMEHTOB M 3IaHUS JOJKHO BBITOJIHATHCS
IO 3a/IaHWI0 3aKa34YrKa CIICHUAJIN3UPOBAHHOU OPraHU3alluCH.

2 OneHKy AJMHBI CYHIECTBYIOIIMX CBail B ()yHIAMEHTaX PEKOHCTPYHPYEMOTO 3HaHUs 11e1ecoo0pa3Ho
OCYIIECTBIISITH C HCIIOJIb30BAHMEM NTPHOOPOB PaJapHOTO THIIA.

5.15 IpoBenenuto oOcien0BaHNsI OCHOBaHUM (DYHIaMEHTOB JOJIKHBI MPEIIECTBOBATH:

BU3YyaJIbHAs OLIEHKA COCTOSHUS BEpXHEH KOHCTPYKLIMH 3/1aHMs, B TOM Yucie Gpukcanus
UMEIOIMXCS TPEIIMH, UX pa3Mepa U XapaKkTepa, YCTAHOBKA MasikOB Ha TPEIIUHBL;

BBISIBJIEHHE pEXHMMa OSKCIUTyaTalluM 3/aHUsl C 1eJbl0 YCTaHOBJIEHUS (DaKTOpOB,
OTPHIIATENBHO JEHCTBYIOIINX Ha OCHOBAHUE;

YCTaHOBJICHUE HATMYMS ITOI3EMHBIX KOMMYHUKALMH U IPEHAKHBIX CUCTEM U UX COCTOSHMS;

O3HAKOMJICHHE C apXHMBHBIMH MaTepHajJaMH WH)KEHEPHO-TEOJOTMYECKHX H3BICKaHUH,
MPOBOJIUBIIMXCS HA IUJIOLIAJIKE PEKOHCTPYKIINU.

[TpoBeneHne reome3MUEcKO ChEMKH TOJOXKEHUS KOHCTPYKIMH PEKOHCTPYHPYEMOTO
3/1aHUS U 1IOKOJIeH HEeOoOXOIUMO Uil OIIEHKH BO3MOKHOTO BO3HHKHOBEHMS HEPABHOMEPHBIX
0CaJI0K (KpEHOB, MPOTUOOB, OTHOCUTENIBHBIX CMEIICHUH).

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

5.16 OO6cnenoBanne OCHOBaHUM (YHJAMEHTOB M COCTOSHUS (PyHIaMEHTHBIX
KOHCTPYKIIUH TPOW3BOAAT IIyTEM TIPOXOJIKHA MIyppoB C OTOOPOM MOHOJIUTOB TPYHTOB
HEMOCPEJCTBEHHO U3-TI0J] MOJOWIBH (YHJAMEHTOB W cTeHOK mrypda. Hmxke riyOuHbI
mryphoB WHKEHEPHO-TEOJIOTHYECKOe CTPOCHUE, TUAPOTEOJIOTHUECKUE YCIOBHS M CBOMCTBA
TPYHTOB JIOJKHBI OBITH HCCIIEOBAaHBl OypeHHEM M 30HAMPOBAHUEM, MpPHU STOM OYpOBBIE
CKB2XHHBI ¥ TOYKH 30HJAMPOBAHUS PA3MEMIAIOT IO TIEPUMETPY 3[aHHS MM COOPYKCHHUsS Ha
paccTosHUU OT HUX He Ooee 5 M.
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5.17 Ilpu ycuieHUHM OCHOBAaHUH PEKOHCTPYHPYEMBIX COOPYKEHUH ITOJBOIKOM
3a0MBHBIX, BAABIMBACMbIX, OypOHAOUBHBIX MM OYpOMHBEKLIMOHHBIX CBail r1yOMHa OypeHus
Y 30HJMPOBAHHUS J0JKHA IPUHUMAThCA 1O yKa3aHusM 5.11.

5.18 TexHu4eckuid OTYET MO pPe3yabTaTaM WHXEHEPHO-TECOJOTHUECKUX M3BICKaHUM IS
IPOEKTHPOBAHUS CBalHbIX (YHIAMEHTOB JOJDKEH cocTaBiATbes B coorBercTBUM ¢ CII
47.13330u CIT 11-105 [3].

Bce xapakTepuCTHKM I'DYHTOB JOJDKHBI IIPUBOJUTBHCS B OTYETE C y4ETOM IIPOrHO3a
BO3MOXKHBIX M3MEHEHHMH (B MpOLIECCE CTPOUTENHCTBA U IKCIUIyaTallMM 3[aHUs) UHKEHEPHO-
IeOJIOTUYECKUX U THAPOreOJIOTMYECKUX YCIOBUH MIIOIAAKH.

IIpy Hanu4YUKU HATYPHBIX UCIBITAHUNA CBAll CTATUYECKOM MIIU JUHAMUYECKON HArpy3KOu
JOJDKHBI TIPUBOAMTHCA HUX PE3yibTarTbl. Pe3ynpTaTsl 30HIAMPOBAHMSA JOJDKHBI BKJIFOYATh
JaHHBIE O HECYIel CIIOCOOHOCTH CBai.

IIpy Hamuuuu Ha IUIOIIAAKE MOA3EMHBIX BOJ C arpeCcCUBHBIMM CBONCTBaMHU
HE00XO0IUMO MTPUBOIUTH PEKOMEHAAINH 110 AHTUKOPPO3UNHOM 3a1uTe CBail.

B cnydasx BbIABICHMS Ha IUIOLIAAKE CTPOUTENBCTBA IIPOCIOEB WM TOJIIH
cnenu(PUIecKuX TPYHTOB M OMACHBIX T'€OJIOTMYECKHUX MPOLECCOB (KapCTOBO-CY(P(HO3MOHHBIX,
OMOJI3HEBBIX M JIp.) HEOOXOAMMO TPUBECTH JaHHble 00 HX pPACHPOCTPAaHEHUU U
MHTEHCUBHOCTHU IPOSBICHUS.

5.19 Ilpu HHXEHEPHO-T€OJIOrMYECKUX H3bICKAHUAX M MCCIEJOBaHUSAX CBOICTB
TPYHTOB /I IPOCKTUPOBAHUS U YCTPONCTBA CBAWHBIX (PyHJaMEHTOB HEOOXOIUMO TaKXKE
YUUTBHIBATh JIONOJIHUTEIbHBIE TpeOOBaHUs, U3JI0KEHHbIe B pa3fenax 9 — 15 HacTosero
CIIL

6 Buasbl cBaii

6.1 ITo cnocoOy 3arny0naeHus B TPYHT pa3inyaroT cielyrolue BU/Ibl CBail:

a) TIpeBAPHUTENHHO W3TOTOBJICHHBIC 3a0MBHBIC M BIaBIMBacMble (B JaiibHEHIIEM —
3a0MBHBIE) JKEJIEe300€TOHHBIC, JIEPEBSIHHbIE U CTajbHbIE, IOTpy)KaeMble B TPYyHT 0€3 ero
pa3OypuBaHUS WM B JIWAEPHBIE CKBOKUHBI C TOMOIIBIO MOJIOTOB, BHOPOIOTpYXKaTemnew,
BUOPOB/IABJIMBAIOIINX, BUOPOYAAPHBIX M BAABIMBAIOLIMX YCTPOICTB, a TAKXKE JKeJIe300€TOHHbIE
cBan-000s10uku auamerpom 1o 0,8 M, 3armyOisiemble BUOpOIIOrpy»KaTeisiMi 0e3 BBIEMKH WM C
YaCTUYHOM BBIEMKOH I'pYHTa U He 3arnoiHsemMble 6eToHHol cMechio (cM. TOCT 19804);

0) cBau-000JIOUKH KEJIe300€TOHHBIE, OTrPYyKaeMble BUOPOTIOIPYKATEISIMU C BHIEMKOM
IPYHTa U3 UX MOJOCTH U 3aMOJIHSIEMbIe YaCTHYHO MJIM OJHOCTHIO OETOHHON CMECHIO;

B) HaOMBHbIE OETOHHBIE U JKEJIE€300€TOHHBIE, YCTPAWBAaEMble B TPYHTE MyTEM YKJIAAKU
0OETOHHOHN CMeCH B CKBa)KMHBI, 00pa30BaHHbIE B PE3y/IbTaTe MPUHYIUTEILHOTO BEITECHEHHS —
OTXATHs TPYHTA;

r) OypoBble JKele300€TOHHbIE, yCTpauBaeMble B TPyHTE IyT€M 3aIrOJHEHHS
MpOOYPEHHBIX CKBAXKHH OETOHHOM CMEChIO WM YCTAaHOBKHM B HHUX JKEJI€300€TOHHBIX
HJIEMEHTOB;

1) BUHTOBBIC CBaW, COCTOSIIHE M3 METAJUIMYECKONH BHHTOBOH JIOMACTH U TPyO4aToro
METAJUIMYECKOT0 CTBOJIA CO 3HAYUTEIHbHO MEHBIIEH M0 CPAaBHEHMIO C JIONACTHIO IJIOLIAJIBIO
MIOTIEPEYHOTO CEUEHUs, MOTPYKaeMble B TPYHT IIyTeM €€ 3aBHHYMBAHUS B COYCTAHHU C
B/IaBJIUBAaHHEM.

6.2 Tlo ycioBHSIM B3aWMOJICHCTBHS C TPYHTOM CBaW CIIEAYET MOJPA3NeNiTh HAa CBaH-
CTOWKH U BUCAYUE (CBaU TPEHUSA).

K cBasm-cToiikaM ciieyeT OTHOCHUTH CBaW BCEX BHIOB, ONHMPAIOIINECS HA CKAIbHBIC
IPpYHTBI, a 3a0MBHBIE CBaW, KpPOME TOTO, — Ha MaJOCKHMaeMble TpYyHTHL. CuHibl

7
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CONPOTHUBIICHUS] TPYHTOB, 32 MCKJIIOUYCHHEM OTPHLATEIbHBIX (HETAaTUBHBIX) CHJI TPEHUS, Ha
OOKOBOIW TOBEPXHOCTH CBail-CTOEK B pacueTax HX HECyHIeld CIIOCOOHOCTH MO TPYHTY
OCHOBaHHS Ha C)KMMAIOIIYIO HArpy3Ky He JIOJDKHBI YUUTHIBATHCSL.

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

IIpumeuanue — K ManockuMaeMblM TpyHTaM OTHOCSATCS KPYHMHOOOJIOMOYHBIE TPYHTHI C
MecUaHbIM 3allOJHUTENEM CpeJHEed IUIOTHOCTH U IUIOTHBIM, a Takke IVIMHBl TBEPAOM KOHCUCTEHIMH B
BOJIOHACKIIIIEHHOM COCTOSIHMHU ¢ MoayseM aedopmanun E > 50 MITa.

6.3 3a0uBHBIC KeIEe300€TOHHBIE CBaW pa3MepoM MomnepedHoro cedeHuss jgo 0,8 m
BKJIIOYMTENIBHO 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 MPOIOIBHOTO CEYCHHS — Ha NPU3MATHYECKUE, IMIMHIPHYECKUE, C
HAKJIOHHBIMH OOKOBBIMH I'PaHsIMHU ([THpaMUIANIbHbIC, TPAICLeH aTbHBIC);
I) 1O KOHCTPYKTHBHBIM OCOOCHHOCTSM — Ha CBaW IEJbHBIE W COCTAaBHBIC (W3

OTJICTIbHBIX CEKIIH);

1) IO KOHCTPYKITUU HUXKHET0 KOHIIa — 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 MOJBIX CBa
KPYTJIOTO CEYEHUS C 3aKPBITHIM CTAIBHBIM II0JIBIM HAKOHEYHHUKOM C IOCIEAYIOIINM 3all0JTHEHUEM T0JIOCTH CBan
U HAKOHEYHHWKAa OETOHHOW CMEChI0 M YCTPOWCTBOM C IIOMOIIBIO B3phIBa KaMy(JeTHOM MATHI B Ipenenax
HaKOHEYHHKAa. B TmpoekTax Takux cCBall cleayeT INpeaycMaTpuBaTh YyKa3aHWS O COONIOACHHU IIPAaBUI
MIPOM3BOJICTBA OYPOB3PBIBHBIX PaboT.

6.4 HaGuBHEBIC cBan 110 crOcO0y YCTPOICTBA MOAPA3ICISAIOT Ha:

a) HaOMBHBIE, YCTpauBaeMble IyTEM TNOTrpYyKeHHUs (3a0MBKOM, BIABIMBAaHUEM WM
3aBHHYMBAHNEM) WHBEHTAPHBIX TPYO, HIDKHUH KOHEI KOTOPBIX 3aKPBIT OCTaBISEMBIM B
rpyHTe OamMakoM (HAKOHEYHUKOM) UM OETOHHOW MPOOKOM, ¢ MOCIeAYIOIINM U3BJICUEHUEM
3TUX TPYO IO Mepe 3aroIHEHUs CKBaXMH OETOHHON CMEChIO, B TOM YHUCIIE MOCJIE YCTPOHCTBA
YIIUPEHUs U3 BTpaMOOBaHHOM cyxoil O€TOHHOI cMecH;

0) HaOuBHBIE BHOPOILITAMIIOBAHHBIE, YCTPAaUBAaEMble B MPOOUTHIX CKBAKMHAX IMyTEM
3aMOJIHEHHSI CKBAXHUH JKECTKOM OETOHHON CMechlo, YIUIOTHSIEMOH BHOpOILITaMIIOM B BUJE
TPYOBI ¢ 320CTPEHHBIM HMYKHUM KOHIIOM W 3aKPETICHHBIM Ha Hell BUOPOIIOTpYKaTeleM;

B) HaOMBHBIC B BHIIITAMIIOBAHHOM JIOJKE, YCTpaHBaeMbI€ ITyTEM BBIIITAMIIOBKH B IPYHTE
CKBOXHH THPAMUIATBFHON WJIM KOHYCHOH ()OpPMBI C TOCIEIYIOIIUM 3allOJHEHHEM HX
OETOHHOI CMECHIO.

6.5 BypoBble cBau 1o crioco0y ycTpOrCTBa MOIPa3CIISIOT Ha:

a) OypOHAOMBHBIE CIUIOIIHOTO CEUEHHs C YIIMPEHMAMH U 0e3 HUX, OeTOHMpyeMble B
CKBa)XMHAX, MPOOYPEHHBIX B TJIMHHUCTHIX TPYHTAX BBIIIE YPOBHS MOM3EMHBIX BOJ 0€3 KPETUICHUS
CTEHOK CKB)XHMH, a B JIFOOBIX TPYHTAX HIKE YPOBHS MOA3EMHBIX BOJI — C 3aKPEIJICHHEM CTEHOK
CKBKUH TJIMHUCTBIM PACTBOPOM MIJIM MHBEHTapHBIMH U3BJIEKAEMBbIMU 00CaIHBIMU TpyOamuy;
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6) OypoHaOUBHBIE C TPUMEHEHHEM TEXHOJIOTHUH HEIPEPHIBHOIO MOJIOTO IIIHEKa,

B) OapeTThl — OypOBBIE CBaW, M3TOTABIMBAEMbIE TEXHOJIOTMYECKHM OOOPYIOBaHUEM
TUIA IJIOCKUH rpedep nim rpynTosas ¢pesa,

r) OypoHaOMBHBIE ¢ KaMy(JIETHOW MATOH, yCTpauBaeMble MyTeM OypeHHs CKBAXKUH C
HOCJIEIYIOIUM 00pa30BaHUEM YIIMPEHHs B3PHIBOM (B TOM 4YHCIE 3JIEKTPOXUMHUYECKUM) U
3aroJIHEHHEM CKBaKHH OETOHHOIN CMEChIO;

n) OypounbekiumonHsle auamerpoM 0,15—0,35 M, ycTpamBaeMble B MpOOYpPEHHBIX
CKBa)XMHAX ITyT€M HarHeTaHUs (MHBEKIMH) B HUX MEJIKO3EPHUCTON OETOHHOI cMecH, a TaKxke
yCTpauBaeMble MOJIBbIM ILIHEKOM;

e) Oypounbekimonnbie auamerpom 0,15—0,35 M, BBIONHSEMBIE C YIUIOTHEHUEM
OKpY’KaIOIIEro IpyHTa IMyTeM 00pabOTKH CKBa)KUMHBI 110 Pa3psAIHO-UMITYJIbCHON TEXHOJIOIHU
(cepueii pa3psiI0B UMITYJILCOB TOKa BBICOKOTO Hanpsbkenus — PUT);

) CBau-CTOJIOBI, yCTpanBaeMble IyTeM OYpEeHUsl CKBaXKHH C YIIMPEHUEM WK 0e3 Hero,
YKIQJKd B HHUX OMOHOJHMYMBAIOMIETO IIEMEHTHO-TIECYaHOTO pAcTBOpa W OIYyCKaHHS B
CKBRXHMHbBI IWJIMHIPUYECKUX WIM IMPU3MATUYECKUX HJIEMEHTOB CIUIOIIHOIO CEYEHHUs CO
cropoHamu uiu auametrpom 0,8 M u 6oree;

3) OypoomnyckHbIe CBau ¢ KaMy(hIETHON MATOM, OTIMYaroniecs: oT 0ypoHaOUBHBIX CBai
¢ kamy(ueTHOW TATOU (CM. MOIIMYHKT «T») TEM, YTO IOCJIEe OOpa30BaHUS W 3allOJIHECHUS
KaMy(JIETHOTO YIIMPEHHUS B CKBXKHHY OITYCKAIOT JKEJI€300€TOHHYIO CBA0.

6.6 IIpumeHeHue cBail ¢ OCTaBIIsIEMBIMH OOCAJHBIMH TPYyOaMH JIOIYCKAeTCs TOJBKO B
cilyyasiX, KOrJa HCKJIIOY€Ha BO3MOYKHOCTh NPUMEHEHUS JPYIHX pelleHUH KOHCTPYKLUHU
¢yHaameHTOB (IpU yCTpOHCTBE OypOHAOWMBHBIX CBail B IJIaCTaX T'PYHTOB CO CKOPOCTBIO
dbunbTpanmonHoro mnotoka 6onee 200 M/cyT, mpu NpUMEHEHHH OYpOHAOMBHBIX CBail Ui
3aKpeIUIeHUs IEHCTBYIOMIMX OMOJI3HEBBIX CKJIOHOB U B IPYTMX OOOCHOBAHHBIX CITyJasix).

[Tpu ycrpoiictBe OypoHaOMBHBIX CBaif B BOJIOHACBIIICHHBIX TNTMHUCTBIX TPYHTaX JUIS
KpEIUICHUsI CTEHOK CKBAXKUH JOMYCKAETCsl MCIOIh30BaTh M30BITOUYHOE JaBJICHWE BOIBI HE
meree 0,5 aTM Opu YyCIOBHM yJalleHUs] MecTa MNpOBEACHHsS padOT OT CYIIECTBYIOLIMX
00BEKTOB HE MeHee 25 M (yKa3aHHOE TpeOOBaHNE HE OTHOCUTCS K CIIy4aro YCTpOICTBa cBail ¢
OypeHueM 101 3alUTON HHBEHTAPHBIX 00CaJHBIX TPYO).

6.7 JKene3o0eToHHBIE U OCTOHHBIE CBAM CIIEIYET MPOSKTUPOBATh U3 THKEIOro OETOHA
no 'OCT 26633.

Jlns HecTaHIapTU30BaHHBIX 3a0MBHBIX )KEJI€300€TOHHBIX CBai, a TaKXe JIsl HAOMBHBIX
U OypOBBIX cBaif HEOOXOAMMO IpeaycMaTpuBaTh OETOH Kiacca He Huxke B15, s 3a0uBHBIX
KeJe300€TOHHBIX CBall C HallpsAraeMoil apmaTypoil — He Hike B22.5.

6.8 XKenezo0eToHHBIE POCTBEPKH CBAHBIX (YHIAMEHTOB CIIEAYET MPOEKTHUPOBATh U3
TSDKETIOTo O€TOHA Kilacca He HUKE: JUIsl MOHOMUTHBIX — B15, mist coopubix — B20.

s onop MocToB Kjacc OeTOoHa cBail M CBaHBIX POCTBEPKOB CleAyeT Ha3HayaTh B
cootBercTBUM ¢ TpeboBanusmu CII 35.13330, a qyig ruaporexHudeckux coopyxenuit — CII
40.13330 u CIT 41.13330.

6.9 beToH [Ig 3aMOHOJIMYMBAHUS JKEJIE300€TOHHBIX KOJOHH B CTaKaHaX CBalHBIX
POCTBEpKOB, a Tak)Ke OTOJOBKOB CBail MpH COOPHBIX JIEHTOYHBIX POCTBEPKAX CIEIyeT
npeaycMaTpuBarh B cooTBeTcTBUM ¢ TpeboBanusmu CII 63.13330, Ho He HIke Ki1acca B15.

11 puMeEe4dYaHTeEe — I[J'IH OIIOp MOCTOB U TUAPOTECXHUYCCKUX COOpy)}(CHI/Iﬁ Kiacc OeToHa JIIsL

3aMOHOJIMYHMBAHUA C60pHI>IX 3JIEMEHTOB CBAMHBIX (l)yH,HaMeHTOB JOJIDKCH OBITH Ha CTYIICHb BBIIIC KJIacCa OeToHa
COCANHACMBIX C60pHLIX 9JICMCHTOB.

6.10 Mapku OeToHa IO MOPO30CTOWKOCTH W BOJOHEIIPOHUIIAEMOCTH CBall M CBaWHBIX
POCTBEPKOB clenyeT HazHayaTh, pykoBoacTBysck [OCT 19804.6, CIT 63.13330, mis MocToB
9
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U THAPOTEXHUUECKUX coopykeHuit — coorBercTBeHHO CIT 35.13330 n CIT 40.13330.

6.11 JlepeBsiHHBIE CBaWl JOJDKHBI OBITh HM3TOTOBIEHBI M3 OpPEBEH XBOWHBIX MOPOJ
(COCHBI, €1H, JMCTBEHHHUIIBI, IHXTHI), COOTBeTCTBYIOmUX TpedoBanusiM ['OCT 9463,
muamerpom 22—34 cM u qmHON 6,5 u 8,5 M. EcrectBeHHass koHW4YHOCTH (cOer) OpeBeH
COXpaHseTCs.

7 IlpoexTHpoBaHHe CBAWHBIX (P)YHIAMEHTOB
7.1 OcHOBHBIE YKA3aHUs 10 pacyeTy

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

nepeot 2pynnol.

a) 110 MPOYHOCTH MaTepHasa cBail U CBaHbBIX POCTBEPKOB;

0) o HecyIel CocOOHOCTH (TMPEAETFHOMY COITPOTUBIIEHUIO) TPYHTA OCHOBAHUS CBail;

B) IO MOTEpe OOIIEH YyCTOWYMBOCTH OCHOBAaHUW CBAMHBIX (PYHIAMEHTOB, €CIM Ha HUX
NepealoTCsl 3HAYUTENbHbIE TOPU30HTAJIbHBIE HATrpy3KU (TOIMOPHBIE CTEHBI, (PYHIAMEHTHI
pacIOpHBIX KOHCTPYKIHMH H Jp.), B TOM 4YHCIE CEHCMHUYECKHE, €CIH COOpYKEHHUE
PacIoI0kKEHO Ha OTKOCE WJIM BOJIM3HM HETO WM €CIIU OCHOBAHUE CJIOKEHO KPYTOMaIaloluMu
CIOSIMU TpyHTa. OTOT pacyeT cieayeT TMPOU3BOAUTH C YYETOM KOHCTPYKTHBHBIX
MEPONPUITHIA, MPEAYCMOTPEHHBIX JJS MPEIOTBPAIICHHS] CMEIIEHUS MPOEKTHUPYEMOTo
dyHIaMeHTa,;

68MOPOU 2PYNNbl.

a) IO 0CaJKaM OCHOBAHMU CBail M CBaliHBIX (DYHITAMEHTOB OT BEPTHUKAJIBHBIX HArpy30K
(cM. mozpazaen 7.4);

0) Ho mepeMelleHHUsM CBall COBMECTHO C TpPYHTOM OCHOBaHMM OT JeicTBHS
TOPU30HTAIBHBIX HATPY30K 1 MOMEHTOB (CM. puiiokeHue B);

B) 1O O0O0pa30BaHMIO WJIM YPE3MEPHOMY pACKpBITHIO TpEIIMH B 3JIEMEHTaX
XKene300eTOHHBIX KOHCTPYKIMH CBaitHBIX ()yHJaMEHTOB.

7.1.2 B pacuerax OCHOBaHUM CBaWHBIX (YHIAaMEHTOB CJIEAyeT YYUTHIBATH
COBMECTHOE JICHICTBUE CUJIOBBIX (PAKTOPOB M HEOJIArOMPUATHBIX 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
YUUTBIBATHCSI B3aMMO/IEHCTBUE COOPYKEHHUS CO CHOKUMAEMBIM OCHOBAHUEM.

Pacuetnast cxemMa CHCTEMBI «COOpPYXEHHE — OCHOBaHUE» WU «PyHIAMEHT —
OCHOBaHME» JOJDKHA BBIOMpPAThCS C yuyeTOM HauOoliee CYIIECTBEHHBIX (DaKTOPOB,
OTpPEACNAIONINX HAMNpPsHKEHHOE COCTOSHHME U JedopMallid OCHOBAaHMS M KOHCTPYKIMI
COOpYKEHHs! (CTaTHUECKOM CXEMBbI COOpPYKEHUsS, 0COOEHHOCTEH ero BO3BEICHMS, XapakTepa
TPYHTOBBIX HAIJIACTOBAHMM, CBONCTB I'PYHTOB OCHOBAHHS, BO3MOXXHOCTH UX HM3MEHEHHS B
npoliecce CTPOUTENbCTBA U IKCIUTyaTalldul COOPYXEHHS M T.1.). PEeKOMeHIyeTcs yUuThIBaTh
IIPOCTPAHCTBEHHYIO Pa0OTy KOHCTPYKLUN, FEOMETPUUECKYI0 U (PU3MUECKYI0 HEIMHEHHOCTH,
AQHU30TPOIHOCTh, IUIACTHYECKHE U PEOJOrMYeCKHe CBOWCTBA MAaTEpUAIIOB U TPYHTOB,
pa3BuTHE 00JacTel racTuueckux aedopmaruii moa GyHIaMEHTOM.

Pacuer cBaiiHbIX (pyHIaMEHTOB AOJKEH MPOBOAUTHCS C IOCTPOCHUEM MaTeMaTHYEeCKUX
MojieJIel, ONMUCHIBAIOIINX MEXaHWYECKOE MOBEIEHUE CBAaWHBIX (YHIAMEHTOB JJisi MEPBOTO
WIA BTOPOTO TPEAEIbHOTO COCTOSHUSA. PacueTHas Mojenb MOXKET MpeJCTaBIsAThCS B
AQHAIUTUYECKOM WJIM 4YHclIeHHOM Buje. [Ipu mpoBeneHnn pacueToB Hecylel cnocoOHOCTH U
0CaZioK OJMHOYHBIX CBail NpEINOYTEeHHE CIEeAyeT OTAaBaTh TaOyJIUpOBAaHHBIM WIIH

10
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AHAJIUTUYECKUM peLIeHUsAM, NpuBeleHHbIM B HacrosieMm CII. Pacdersl Gonbliepa3MepHbIX
CBalHBIX KYCTOB M KOMOWHHPOBAHHBIX CBaHO-IIUTHBIX (yHnamentoB (KCII) crnemyer,
IPEUMYILIECTBEHHO, IPOBOJUTH YUCIIEHHO.

[Ipy TPOEKTHPOBAHWMU CBAWHBIX (YHAAMEHTOB CIIEAYET YYUTBIBATh HKECTKOCTh
KOHCTPYKLUH, 00bEIUHSIOIUX TOJIOBbI CBal, YTO JOJHKHO OTPAXaThCs B paCUETHON MOJIEIH.
ITpu 3TOM IIpU COCTaBIEHUU PACUETHONW MOJIEIH JOJIKHBI TAKKE YUUTHIBATHCS:

I'PYHTOBBIE YCIIOBUS IJIOLIAJIKA CTPOUTENIBCTBA;
TUIPOTEOJIOTUYECKUI PEXUM;

0COOEHHOCTH YCTPOMCTBA CBal;

HaJIM4ue 1Iama 1oJ, HUKHUM KOHIIOM CBai.

[Ipy npoBeIeHNH YUCIIEHHBIX PACYETOB PACUETHAS CXEMA CUCTEMbI «POCTBEPK — CBal —
TPYHTOBOE OCHOBaHHE» JIOJDKHA BBIOMPATHCS C YUETOM HamOOJiee CYIIECTBEHHBIX (DaKTOpOB, B
KOHEYHOM CYETE OIpPEENSIOIINX COPOTUBIEHNE YKa3aHHOH cucTembl. HeoOXoaumMo yuuThIBaTh
HPOJOJDKUTENIBHOCTh U BO3MOXKHOE M3MEHEHME BO BPEMEHM HArpyKeHHsl CBail M CBalHbBIX
byHIaMEHTOB.

Pacuernast Mosienb cBaifHBIX (yHAAMEHTOB JIOJDKHA CTPOUTHCS TaKUM 00pa3oM, 4TOOBI
coJepkaTh IOTPEIIHOCTh TOJBKO B CTOPOHY 3amaca HaJeKHOCTU IPOEKTUPYEMBbIX
HA/I36MHBIX KOHCTPYKUUWH. Eciu 3apaHee Takas MOTPEIIHOCTh HE MOXET OBITh ONpeesicHa,
HEOOXO0MMO  TpOBEJEHHE  BapUaHTHBIX  pacuyeToB M  OmpejaeieHue  Haubosee
HEeOJIarONpPUSITHBIX BO3IEHCTBUMN AJIs1 HA/I3EMHBIX KOHCTPYKLIUH.

[Ipy npoBeneHUMM KOMIBIOTEPHBIX pacyeTOB CBaMHbBIX (YHIAMEHTOB CJEIYyeT
YUUTBIBaTh BO3MOKHBIE HEOIPEEIEHHOCTH, CBSI3aHHbIE C HA3HAYEHUEM PacueTHOW MOJAEIU U
BbIOOpOM J1e(OpMAIIMOHHBIX M IMPOYHOCTHBIX IOKa3aTeneld rpyHTOB OCHOBaHUs. i 3TOro
IpU TPOBEJACHUM YHCICHHBIX pacueToB, OIPEAESIONMX BO3MOKHOE COINPOTHUBIICHUE
OJIMHOYHBIX CBaif, TPYII CBail M CBAHO-IIMTHBIX ()YHJAMEHTOB, PEKOMEH/YeTCs IIPOBOAUTH
COIMOCTABJICHUE PE3yJbTaTOB pacueTa OTIECNbHBIX JJEMEHTOB pAacue€THOW CXEeMbl C
QHAINTUYECKUMHU PEIICHUSMH, a TAaKKE BBIIIOJIHATH COINOCTABICHUE AJbTEPHATUBHBIX
Pe3yJIbTaTOB pacyeTa Mo pazIuYHbIM T€0TEXHUYECKUM MIPOrpaMmMam.

7.1.3 Harpy3ku U BO3JEHMCTBUS, YUYUTBHIBa€MblE B pacyeTax CBalHbIX (YyHIAMEHTOB,
KOA(Q(UIMEHThl HAJEXKHOCTH IO Harpy3ke, a TakKKe BO3MOXKHBIE COYETaHHS Harpy3okK
cieflyeT MpUHUMaTh B cooTBeTcTBUU ¢ Tpebosanusmu CIIT 20.13330, CIT 22.13330.

7.1.4 Pacuer cBaii, cBaiiHbIX ()yHJAMEHTOB M UX OCHOBAaHUU IO HECYIIEH CIIOCOOHOCTH
HE00XO0/IMMO BBINOJIHATH HA OCHOBHBIE U 0COObIE COYETAaHHs HArpy3ok, 1o aegopmanusm —
Ha OCHOBHBIE COYETAHMS.

7.1.5 Harpy3ku, BO3IEHCTBUS, UX COYETaHUS M KOI(PUIMEHTHI HaJeKHOCTH 10 HArpysKe
Npu pacyeTe CBalHBIX (DYHJIAMEHTOB MOCTOB M THIPOTEXHMYECKHUX COOPYKEHUH CleayeT
npuHUMaTh corsacHo Tpebosanusam CIT 35.13330; CIT 40.13330; CIT 38.13330 u CIT 58.13330.

7.1.6 Bce pacuetsl cBai, CBaifHBIX (YHIaMEHTOB M MX OCHOBAaHUH CJIEIyeT BBITIOIHSITH
C MCIOJIb30BAaHUEM PACUETHBIX 3HAYCHHUM XapaKTEpUCTUK MaTEpUAJIOB U TPYHTOB.

PacyeTHble 3HaUY€HNs XapaKTEPUCTUK MAaTEPHAJIOB CBAW M CBAMHBIX POCTBEPKOB CIEAYET
npuUHUMATH B cooTBeTCcTBHH ¢ TpeboBanusmu CII 63.13330, CIT 16.13330, CIT 64.13330, CI1
35.13330 u CIT 40.13330.

PacueTHble 3HaUEHUS XapaKTEPUCTUK T'PYHTOB CIIEIYET ONPEIENSITh B COOTBETCTBUU C
I'OCT 20522, pacueTHble 3HaueHUs KOIPGHUIMEHTOB IMOCTEIN TPYHTA Cz OKPYKAIOIIETO
CBalo, CJIEyeT NIPUHUMATh B COOTBETCTBUU C NPUIIOKEHHEM B.

PacyeTHble cOMpOTHBIEHMS] I'pyHTa IOJ HUXHUM KOHIIOM cBau R u Ha OokoBOI
NIOBEPXHOCTH CBad fj ciemyer onpeaessTh 0 yKa3aHHsIM Hoapasena 7.2.

11



CII 24.13330.2011

[Tpyr HanuuuM pe3yabTaTOB HOJEBBIX MCCIEJOBAHUM, POBEJCHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMHU Toapasnena 7.3, HeCYIIyI0 CHOCOOHOCTh TPyHTAa OCHOBAHHs CBail ClIEAyeT
OIpeNieNATh 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 IO pe3ylbTaTaM OJTHX HCIbITAHUH, YYUTHIBas
pEeKOMEH 1A rozapaszaena 7.3.

Ji11 00BEKTOB, 10 KOTOPHIM HE NMPOBOAMIMCH UCIIBITAHHS HATYPHBIX CBAall CTaTHYECKOM
Harpy3koHl, peKOMEHAYETCs ONpEAEssATh HECYIIyK CIIOCOOHOCTb I'PYHTa OCHOBAHMS CBau
HECKOJIbKUMH M3 BO3MOXHBIX CIIOCOOOB, YKa3aHHBIX B Mojpaszaenax /.2 u 7.3, yYuThIBas Ipu
9TOM YPOBEHb OTBETCTBEHHOCTH COOPYKEHHUS.

7.1.7 Pacuer cBaili M CBallHBIX POCTBEPKOB I10 MIPOYHOCTH MaTepuana JdO0KEH
IPOU3BOIUTECS B COOTBETCTBUU C TpeOOBaHMAMHU JEHCTBYIOIIMX IPaBUI IO pacyery
OETOHHBIX, JKEJIe300€TOHHBIX, CTAIBHBIX U JIEPEBIHHBIX KOHCTPYKIIUH.

Pacuer »s1eMeHTOB Kene300€TOHHBIX KOHCTPYKLUMH CBalHBIX (YHAAMEHTOB IO
00pa30BaHUIO U PACKPBITHIO TPELIUH CJIEYET IPOU3BOJIUTH B COOTBETCTBUU C TPEOOBaHUSIMU
CIT 63.13330, nmns MOCTOB M TUIPOTEXHUYECKUX COOPYKEHHH — TakkKe C Y4YeTOM
tpeboBanuii CI1 35.13330 u CIT 40.13330 coOTBETCTBEHHO.

7.1.8 Ilpu pacuere cBail Bcex BUAOB 0 NMPOYHOCTH MaTepuana CBal0 JOIyCKaeTcs
paccMmaTpuBaTh KaK CTEPKEHb, XKECTKO 3alEMIIEHHBII B TPYHTE B CEUYEHUH, PACIIONIOKEHHOM
OT MMOJIOMIBBI POCTBEPKA HA pacCTOSHUU |1, onpenensieMoM o Gpopmysie

|1:|0+£, (7.1)

€

rac Io — JJIMHAa y49aCTKa CBar OT NOAOMIIBBLI BBICOKOT'O POCTBEPKA 1O YPOBHSA IMJIAHUPOBKH
TPYHTa, M;
oe — K09 durenT nedopmarmu, 1/m, onpenensieMslii o peKOMEHTyeMOMY TIPHIOKEHHO [
Ecnu nns GypoBbIX cBail U cBaii-00004eK, 3army0JeHHBIX CKBO3b TOJIIY HECKaIbHOTO

IPYHTA U 33JIeJIaHHBIX B CKaJIbHBIN TPYHT, OTHOIIEHHE ai > h, To cneayer npuHUMaTth (rae h—
€

riyOMHa TIOTPY)KEHHsI CBaW I CBAM-OOOJIOUKH, OTCUMTHIBAEMasi OT €€ HIDKHETrO KOHIIA 10

YPOBHSI IJITAHUPOBKH T'PYHTA MPU BBICOKOM POCTBEPKE, IMOOIIBA KOTOPOT'O PacIoyio’KeHa Hall

TPYHTOM, ¥ JI0 TIOJIOUIBBI POCTBEPKA MPH HU3KOM POCTBEPKE, IMOAOIIBA KOTOPOTO OMUPACTCS

WK 3ariy0JieHa B HECKaJIbHbIE IPYHTHI, 32 UCKIIFOUEHUEM CUIIbHOCKMMAEMBIX, M).

[lpn pacuere MO TPOYHOCTH Mareprana OYpOMHBEKIIMOHHBIX CBai, MPOpPE3aroIINX
CHJIBHOC)KMMaeMble TPYHTHI ¢ MoayseM jaedopmanun E< SMlla, pacyeTHyro JuiMHy cBail Ha
NPOJIOJBHBIN M3THO |g B 3aBMCHMOCTH OT iMameTpa cBail d cienyeT MpUHUMATh PaBHOM:

npu £E<2Mllalg=25d

npu 2< E<5MIla l4=15d.

B cinyuae ecim |g mpeBbIIIaeT TOMIIMHY CIOS CHJIBHOCKMMAaeMoro TpyHTa hyg,
pacyeTHYIO JUIMHY CIeIyeT IPUHAMATh paBHOH 2hy.

7.1.9 Ilpu pacuere HaOMBHBIX, OYpOBBIX cBaili M OapeTT (Kpome cCBai-CTOIO0OB WU
OypOOMYCKHBIX CBail) IO MPOYHOCTH MaTephaja pacueTHOE COIPOTHBICHNE OETOHA CIeIyeT
OPUHUMATh C MOHIKAIOMIMM KO3((UIIMEHTOM YCIOBUI paboTHl Yo = 0,85, yuutsiBarommm
OETOHMPOBaHWE B Y3KOM TPOCTPAHCTBE CKBAXKUH U OOCAJHBIX TPYO, M JOTOJIHHUTEIBHOTO
HNOHMXammero kodpdunuenra 7Y'ep, YYUTHIBAIOIIEIO BIMSHUE CIOCO0a TPOU3BOJICTBA
CBalHBIX padoT:
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a) B TJMHHUCTBIX TPYHTaX, €CJIM BO3MOXXHBI OypeHHE CKBaXHMH W OCTOHUPOBAHHE WX
HACyXxo 0e3 KpeIJICHHS CTCHOK TIPU TOJOKEHUU YPOBHS TOA3EMHBIX BOJ B TEPHUOJ
CTPOUTEILCTBA HIKE TIATHI CBal, Y'ep = 1,0;

0) B rpyHTax, OypeHue CKBaXMH M OCTOHHPOBAHHE B KOTOPHIX MPOU3BOMAAT HACYXO C
MIPUMEHEHHUEM HU3BJIEKaeMbIX 00CAIHBIX TPYO WIIH MOJIBIX IITHEKOB, V' = 0,9;

B) B TPYHTaX, OypeHre CKBOKHH M OETOHUPOBAHUE B KOTOPBIX OCYIIECTBIISIIOT IPY HATMYUU
B HUX BOJIbI C TPUMEHEHHEM U3BJIEKaeMBbIX 00CATHBIX TPYO MJIH TOJIBIX IIHEKOB, Y'¢ = 0,8;

T) B TpyHTaX, OypeHHe CKBRKUH ¥ OETOHUPOBAHUE B KOTOPBIX BBIMOIHSIOT O] TIMHUCTHIM
PacTBOPOM WJIH TTOJT M30BITOYHBIM JIaBJICHHEM BOIbI (0€3 o0camHbIX TpYO), Y'ep = 0,7.

Ilpumeuanue — beroHupoBanue cBail oA BOJOH WM MOJA TIMHUCTBIM PAacTBOPOM CJIEAYET
MPOW3BOANTH TOJNBKO METOAOM BepTHKanmbHO mepemermaemor TpyOosr (BIIT) wnm ¢  momomisio
OCTOHOHACOCOB.

7.1.10 PacyeTbl KOHCTPYKIIMI CBaif BCEX BUIOB CIEIyeT MIPOU3BOJUTH HA BO3ACHCTBHE
HAarpy3oK, IepelaBaeMbIX Ha HHUX OT COOPYKEHHUS, a NpPEABAPUTEIHHO H3TOTOBIICHHBIX
(3a0MBHBIX) CBaii, KPOME TOTO, Ha YCHIIUS, BO3HUKAIOIIAE B HUX OT COOCTBEHHOIO Beca Mpu
W3TOTOBJICHUH, CKJIQJMPOBAHUH, TPAHCIIOPTUPOBAHWU CBal, a TaKXe NpPU MOJABEME HX Ha
KOIIEp 3a OJIHY TOYKY, YAaJeHHYIO OT rosioBsl cBaii Ha 0,3l (rae | — amuna can).

[Ipu sTOM ycunue B cBae OT BO3JEHCTBHS COOCTBEHHOTO Beca CIIEAYET OIPENENATh C
yueToM ko3 puIMeHTa AMHAMUYHOCTH, PaBHOTO:

1,5— npu pacuere 1o NPOYHOCTH;

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

B stux cinydasx koappuIMEHT HAJEKHOCTH MO Harpy3ke K COOCTBEHHOMY BECy CBau
MPUHUMAIOT PaBHBIM EAMHHUIIC.

7.1.11 Cgaro B coctaBe ¢yHIaMEHTA M OJMHOYHYIO IO HECYIIEH CIOCOOHOCTH TpyHTa
OCHOBaHUS CJIEyeT PACCUUTHIBATH UCXOS U3 YCIOBUS

F
TnTk

rae N — pacueTHas Harpyska, nepeaBaeMast Ha cBaro (IIpoJ0JIbHOE YCUIIUE, BOSHUKAIOLIEE
B HEHl OT pacueTHBIX Harpy3oK, AeHCTBYIOMUX Ha pyHIaMEHT Npu Hanbosee
HEBBITOJJHOM MX COYETaHHH), ONpeernsieMas B COOTBeTcTBUM ¢ 7.1.12;

Fq— Hecymmas crnocoGHOCTS (TIpeieIbHOE COMTPOTUBIICHUE) TPYHTA OCHOBAHMS OJJMHOYHOM
CBau, Ha3blBaeMas B JJaJIbHEHIIIEM HECYyIllel CIOCOOHOCTBIO CBau U OIpeensiemMast B
COOTBETCTBUH C mojapazaenamu 7.2 u 7.3;

Yo — K03 PUIMEHT ycIoBUil pabOThI, YUUTHIBAIOIINNA MOBBIILIEHHUE OJHOPOJHOCTH
I'PYHTOBBIX YCIOBHI NIPU NPUMEHEHNUHU CBaWHBIX ()YHAAMEHTOB, IPUHUMAEMBIN
paBHBIM Yo= 1 mpu ogHOCBaitHOM (pyHAameHTe U Yo = 1,15 npu KkycTroBOM
pacIIONIOKEHNH CBaK;

Yn — KOO(QPHUIMEHT HaAEKHOCTHU MO Ha3HAUYEHUIO (OTBETCTBEHHOCTH) COOPYKEHHUSI,
npuHuMaeMsblid paBabM 1,2; 1,15 u 1,10 coorBercTBeHHO U1 coopysxenuii I, 11 u [11
YPOBHEW OTBETCTBEHHOCTH;

Yk — K03 (PUIIMEHT Ha/IeKHOCTH 0 TPYHTY, IPUHUMAEMBbIH pPaBHBIM:

1,2 — ecnu Hecymias CIOCOOHOCTH CBaW OMNpeNeleHa IO pe3ylbTaTaM TMOJEBBIX
WCTIBITAHUHN CTaTUYECKON HArpy3KOu;
1,25 — ecnm Hecymias CHOCOOHOCTh CBau OMpEENICHAa PacueToM IO pe3yibTaraM

CTaTUYCCKOI'0 30HANPOBAHUA I'PYHTA WK IO PE3yJIbTaTaM AWMHAMHUYCCKUX HUCITBITAaHHI 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 OIpejeNieHa pacyeToM, B TOM YHCIE IO
pe3yibTaTaM JIUHAMHYECKHX WCIBITAHWA CBaid, BBIMOJHEHHBIX 0€3 ydera YHpyrux
nedopManuii TpyHTa;

14 (1,25) — s QpyHIAMEHTOB OIOP MOCTOB IPH HU3KOM POCTBEPKE, HA BUCSYUX CBAsX
(cBasix TpeHus) U CBasIX-CTOMKAaxX, a MpPU BBICOKOM POCTBEPKE — TOJBKO IPU CBAsIX-CTOMKaX,
BOCIPHHUMAIOIIHX CKUMAIOIIYIO HArpy3Ky HE3aBUCUMO OT YKClIa CBail B pyHIaMeHTe.

Jlnst pyHIaMEHTOB OMOp MOCTOB U /ISl THAPOTEXHUYECKHX COOPYXKEHHUH MPHU BHICOKOM KU
HU3KOM POCTBEPKE, IMOJIOIIBA KOTOPOrO OMMPACTCS HAa CUIBHOCKMMAEMBIA TPYHT, U BUCSIUMX
CBasX, BOCIPHHUMAIOLIUX CKUMAIOIILYIO HArPy3Ky, a TaKKe I JIFOOBIX COOPYXKEeHUil npu 1r000M
BUJIC POCTBEpKAa U BHUCAYMX CBasiX M CBasSX-CTOMKAX, BOCIPHHUMAIOIIMX BBIICPTUBAIOIIYIO
Harpy3Ky, Yk IPHHUMAIOT B 3aBUCIMOCTH OT YHCJIa CBaii B (hyHIaMeHTe:

[Mpu 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).

Jnst dyHaaMeHTOB U3 OJIMHOYHOM CBau IO KOJIOHHY IIPH Harpy3ke Ha 3a0MBHYIO CBAIO
kBajgpatHoro cedeHus Oomee 600 kH u nabuBHyro cBao Oonee 2500 xH 3HaueHume
KodpuIMeHTa yyx CIeAyeT NPUHUMATh pPaBHBIM 1,4, eciim Hecymas CHOCOOHOCTh CBau
ompezieNieHa MO pe3yiabTaTaM MCIBITAHWM CTaTHYEeCKOW Harpys3koil, u 1,6, ecnu Hecyas
CIIOCOOHOCTH CBaM OIpEJIEIeHa JPYTUMHU CIIOCOOAMH.

IIpumeuanus

1 B ckoOkax [aHbl 3HAa4€HUs Yy B CIydae, KOIJa HeCyIlas CIIOCOOHOCTb CBaW OIpEJelicHa MO
pe3ysbTaTtaM IOJIEBBIX HWCIBITAHWH CTAaTHYECKOW HAarpy3KOHW MM pacdeToM IO pPe3yJbTaTaM CTaTHYECKOTO
30HJMPOBAHMUS TPYHTOB.

2 Ilpu pacuere cBaii BceX BHJIOB KaK Ha BJIABJIMBAIOIINE, TAK M Ha BBIAEPTHBAIOIINE HArPy3KU IPOJOILHOE
yCHIIHE, BO3HUKAIOIIEE B CBAa€ OT pacyeTHOW Harpysku N, ciiemyeT omnpenessiTs ¢ y4eToM cOOCTBEHHOTO Beca CBaH,
NPUHAMAEMOT0 ¢ K03((PUINEHTOM HaJKHOCTH 110 Harpy3Ke, YBEIIMUUBAIONINM PacieTHOE YCHIIHE.

3 Ecim pacder cBailHBIX ()yHZaMEHTOB IPOM3BOJHUTCS C YUETOM BETPOBBIX M KPAHOBBIX HAarpys3ok, TO
BOCTIPHHAMAaeMyI0 KpaWHHMH CBasMH pacueTHYI0 Harpy3Ky JAomyckaeTcsa moBeimateh Ha 20 % (xpome
(hyHIaMEHTOB OTIOp JIMHUI 3JIEKTpOIepeaadn).

4 Ecnu cBau (yHIaAMEHTa OMOPHI MOCTa B HaIPABJICHUH JEHCTBUS BHEUTHUX HArpy30K o0pa3yroT OIMH
WM HECKOJBKO PAMOB, TO MpPH yueTe (COBMECTHOM WM pa3felbHOM) Harpy3ok OT TOPMOKEHHS, JaBICHUS
BeTpa, JbJa M HaBaJa CYAOB, BOCIPHHMMAeMbIX HanOojiee HArpyKeHHOW CBael, pacdeTHyI0 Harpysky
Jomyckaercst moBelmath Ha 10 % mpu deteipex cBasx B pany u Ha 20 % mpu BockMH cBasx U Oosee. Ilpu
MPOMEXYTOYHOM YHCIIE CBall MMPOIEHT MOBBIIICHHS PACUETHOW HArpy3KH ONPEEIISIOT HHTEPHOISINEH.

7.1.12 Pacuernyto Harpy3ky Ha cBato N, xH, cimemyer ompemensts, paccMaTpuBas
dbyHIaMEHT Kak TPYIMIy cBail, 0ObeIUHEHHYIO KXECTKUM POCTBEPKOM, BOCIPUHUMAIOLIUM
BEPTUKAIbHBIC U TOPU3OHTAIBHBIC HATPY3KU U M3THOAIOIINE MOMEHTHI.

Jns ¢GyHOAMEHTOB C BEPTUKAIBHBIMH CBasMH pacueTHYI0 HArpy3ky Ha CBaro
JIOTTYCKAETCs OMPENESITh TI0 popMyIie

N = Na + Myy + Myx ,
n 3y X
rne Ny — pacderHas cxumaromas cuia, KH, mepenaBaeMasi Ha CBaifHBIN POCTBEPK B YPOBHE
€0 ITOJIOIBHI;
My, My — nepenaBaemble Ha CBalHbIN POCTBEPK B INIOCKOCTU MOJIOIIBBI PaCYETHBIE U3rHOatoIIe
MOMEHTBI, KH-M, OTHOCUTENBHO TIIaBHBIX LIEHTPAJIbHBIX OCEH X U Y IJIaHa CBail
B IUIOCKOCTH MOJOIIBBI POCTBEPKA;

(7.3)
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N — gmco cBaii B pyHIaMEHTE;
Xi, Yi — pacCTOsIHUS OT IJIaBHBIX OCEH O OCH Ka)XJ0M CBaH, M;
X, Y — PacCTOsIHUS OT TJIaBHBIX OCEH 10 OCH KaXK/IOW CBau, 111 KOTOPOM BBIYKCIISIIOT PACYETHYIO
Harpy3Ky, M.

7.1.13 Topu30HTAIBHYIO Harpy3Ky, JACHCTBYIOIIyI0O Ha (YHIAMEHT C JKECTKUM
POCTBEPKOM C BEPTUKAIBHBIMHU CBasMHU OJMHAKOBOTO MOMEPEYHOTO CEUYCHHUS, JOIMYCKACTCS
MPUHUMATh PABHOMEPHO paclpeaeIeHHOW MEXK /1y BCEMH CBasIMH.

7.1.14 TlpoBepka YCTOWYMBOCTH CBAaiHOTO (yHIaMEHTa M €ro OCHOBAaHHUS JOJDKHA
MPOM3BOAUTECS B COOTBETCTBUU ¢ TpeboBanusamu CII 22.13330 ¢ yderom nedcTBHs
JIOTIOTHUTEITHBIX TOPU30HTAIBHBIX PEAKIUil OT CBai, MPHJIOKEHHBIX K CABUTAeMOM 4YacTh
TpyHTA.

7.1.15 CBau u cBaiiHble (pyHIAMEHTHI CIIEAYET PACCUMTHIBATH 10 MPOYHOCTH MaTepHralia
U TPOU3BOJUTH MPOBEPKY YCTOWYMBOCTH (YHAAMEHTOB NpPHU JEHCTBUU CHII MOPO3HOTO
MYYCHHUsI, €CJIM OCHOBAHHUE CII0KEHO IMyYUHUCThIME IpyHTamu (nipuioxenue XK).

7.1.16 Pacuer cBaii u cBaliHbIX ()yHIAMEHTOB MO JAedopMausM CleAyeT MPOU3BOAUTD
UCXOJISl U3 YCIIOBHS

S<s,, (7.4)

rJie S— COBMECTHas JeopMaiius CBau, CBalHOro pyHJIaMEHTa U COOpYXKeHUs (0cajka,

nepeMeleHIe, OTHOCUTENbHAsL Pa3HOCTh 0CA/IOK CBaid, CBAHBIX ()YHIAMEHTOB U T.II.),
ompenensiemas pacderom ¢ yuerom /7.1.4, 7.1.5, no noapazaeny 7.4 u npuinoxenuto B;

Sy — TIpenenbHOe 3HaYeHUEe COBMECTHOM JiehopMaIiii OCHOBAHHSI CBau, CBAHHOTO (hyHIaMEHTa

U COOpYXKEHUs, ycTaHaBIuBaeMoe B cooTBercTBuu co CIT 22.13330, a 115t MOCTOB —

CII 35.13330.

7.2 PacueTHbIe METObI ONpeAesIeHUs Hecylleil cocoOHOCTH CBaii

Ceau-cmoiiku

7.2.1 Hecymyrwo cmocobHocTh F; kH, 3a0uWBHOI cBau, CBan-000J0YKH, HAOWBHOU H
OypoBO# cBau, ONMMpAIONIEHCS Ha CKaJIbHBIM TPYHT, a TakXe 3a0MBHOW CBau, ONMMparoueiics
Ha MaJOC)KUMaeMbIi IpyHT (6.2), ciieayeT onpeneisaTs no hopmyse

Fy = Ye R4, (75)
rae Y. — koddduiment yciaoBuii paboThl CBau B TPyHTE, MPUHUMAEMBI paBHBIM 1
R — pacueTHOe conmpoTuBIeHNE TPYHTA MO HUKHUM KOHIIOM CBau-cTOWKH, Klla;
A — TuIONIa R ONIMPaHUs HAa TPYHT CBaM, M*, TPUHUMAeMast JJIsl CBai CIIJIONTHOTO CEYCHUS
Y TIOJIBIX CBAH € 3aKPBITHIM HIKHUM KOHIIOM PAaBHOM IJIOMIAIU MTOTIEPEYHOTO CEUCHUS
OpyTTO, JUTSl CBall TIOJIBIX KPYTJIOTO CEYCHUS C OTKPBITBIM HHKHUM KOHIIOM H CBaii-
000JI04eK — PaBHOM ILIOIIA TN TIONIEPEYHOTO CEYEHHSI HETTO TP OTCYTCTBUM 3aIIOTHEHUS
YX TIOJIOCTHA O€TOHOM ¥ PaBHOM TUTOIIA TN TTOTIEPEYHOTO CEUSHHsI OPYTTO TIPH 3aI0THEHUN
ATOM MOJIOCTH OETOHOM Ha BBICOTY HE MEHEE TpeX €€ JUAMETPOB.
PacuetHoe compoTHBIEHHE CKalbHOTO TpyHTa R s BceX BUAOB 3a0MBHBIX CBai,
OIMPAIOIINXCS Ha CKAJILHBIE U MaJIOCKUMaeMble TPYHTHI, crenyeT npuauMark R =20 000 kI1a.
Jns  HaOWBHBIX, OypOBBIX CBalli W CBaif-000JIOYEK, 3aMOJHSAEMBIX OETOHOM,
OMHPAIOIUXCS HA HEBBIBETPENbIe CKaJbHbIE M MallOC)KUMaeMble TPYHTHI (0e3 cladbIx
IIPOCIIOEK) U 3ariayOsieHHble B HUX MeHee ueM Ha 0 5 M, R crienyer onpenensts no ¢popmyne
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RCmn
R:Rm: "
7

rae Ry — pacueTHoe CONpoTHUBIIEHUE MacCUBa CKAJIbHOTO TPYHTA MO/ HIPKHUM KOHIIOM CBau-
CTOMKH, onpenensiemoe no R, n — HOpMaTUBHOMY 3HAYEHUIO MPEJIENia MPOYHOCTU
Ha OJJHOOCHOE C)KaTHUE MAaCCHBA CKAJIbHOTO TPYHTA B BOJIOHACHIIIIEHHOM COCTOSTHUH,
klla, onpenensemMoMy, Kak MpaBuIIO, B TOJIEBBIX YCIOBUSX;
Yg— KO3 PUIUEHT HAIE)KHOCTH 110 IPYHTY, IPUHUMAEMBbIil paBHBIM 1,4.
Hns  mpeaBapuTENbHBIX  PAcu€TOB  OCHOBAHMN  COOPY)KEHUH BCEX  yYpOBHEM
OTBETCTBEHHOCTHU 3HAYEHUS XapaKTepucTuk Rnu R, n TomyckaeTcss mpuHUMATh PaBHBIM

Rn= R Ks, Remn= RenKs,

rie  Rcu R;n— COOTBETCTBEHHO pacueTHOE M HOPMATUBHOE 3HAUCHUS MPeena MPOYHOCTH Ha
OJTHOOCHOE CYKaThe CKATbHOTO TPYHTA B BOJIOHACKIIIICHHOM COCTOsIHMY, K ]a,
OTNpEeNEeNAI0TCs 0 Pe3yabTaTaM HCIBITaHUI 00pa31oB OTAEIbHOCTEM
(MOHOJIUTOB) B JIAOOPATOPHBIX YCIIOBUSX;
Ks— xoapdurment, yunteiBaromuii CHUKeHHE MPOYHOCTH BBUAY TPEIIMHOBATOCTH
CKaJIbHBIX TIOPOJI, PUHUMAEMBIii 110 Tadsuie 7.1.

, (7.6)

Tadbnuma 7.1

CreneHp TPEUIMHOBATOCTH [oxazarens kauecTBa KoadduimenT cHkeHUs TPOYHOCTH
nopoast RQD, % Ks
OdeHb cTaboTpEeINHOBATHIE 90—100 1
CnaboTpenHOBaThIC 75—90 010,600 g0l
CpenHeTpeInHOBAThIC 50—75 Cs. 0,32 »0,60
CUITbHOTPEIMHOBATHIC 25—50 » 0,15 » 0,32
OueHb CHIBHOTPEIIMHOBATHIC 0—25 » 0,05 » 0,15

[Ipumevanus

1 Bonbimm 3nadenusim RQD cootBeTcTBYIOT 00bInNe 3HaueHus K.

2 JIns npomexxytounsix 3HaueHnd RQD xoadpunment Kgonpenensercs nHTepnosuue.

3 IIpu orcyrcTBUH HaHHEIX 0 3HaYeHUIX RQD u3 nnamasona BemmanH Kg, MPUHNMAIOTCS HAUMEHBIINE 3HAYCHUS.

B mo6oMm ciyuae 3naduenue R cienyer npuaumats He 60mee 20 000 ITa.

PacueTHoe compoTuBIeHNE CKaIbLHOTO TpyHTa R 1711 HaOMBHBIX M OYpOBBIX CBail U cBait
000JI04€K, 3aMOJIHAEMBbIX OETOHOM M 3aJI€lIaHHBIX B HEBBIBETPEINbIN CKaJbHBIA TpyHT (0€3
cnalbIX Tpociioek) He MeHee ueM Ha 0,5 M, onpezensercs o Gopmyre

R=R |1+ o,4c'ji : (7.7)

f

rne Ry — omnpexnensiercst mo popmyne (7.6);
|¢ — pacueTHast ryOuHa 3a/1eIKM HAOMBHOM 1 OYpOBOI CBau U CBaM-000JIOUKH B
CKaJIbHBIA IPYHT, M;
dr — HapyXXHBII JHaMeTp 3aeJIaHHON B CKaJIbHBIN I'PYHT YacTH HAOMBHOI U OypoBOi
CBail ¥ cBan-000JIOUKH, M.

I
3nauenune Qaxropa sarnybnenns 1+0,4-4 npunumaercs He Goree 3.
f

Jlis  OKOHYATeNbHBIX pacyeToB OCHOBaHMU coopyxenudt | wu Il ypoBHeit
OTBETCTBEHHOCTH, 4 TaK)X€ OCHOBAHWH, CJIOKEHHBIX BBIBETPEIBIMH, PAZMATYAEMBIMH, CO
CJIa0bIMM TIPOCIIOMKAMM CKaJIbHBIMU TPYHTaMH, HECYIIYI0 CIIOCOOHOCTb CBaM-CTOWKH Fy
CIeayeT MPUHUMATh MO pe3yJibTaTaM UCTIBITAHUN CBAail CTATUYECKON HArpy3KOM.

16




CII 24.13330.2011

Jns  cBaif-o00yi0ueK, PaBHOMEPHO ONHMPACMBIX HAa TIOBEPXHOCTh HEBBIBETPEIIOTO
CKaJIbHOTO TPYHTA, MIPUKPBITOTO CIIOEM HECKAIbHBIX HEPa3MbIBAEMBIX TPYHTOB TOJIIHUHON HE
MECHEe TpeX [IHaMeTpPoOB CBau-o0onouku, — 1o ¢opmyie (7.7), npunumas (akrop

|
sarny6nenus 1+0,4—% paBHBIM eUHMUILE.
f

IIpumeuanue — [lpy Hanmuun B ocHOBaHMM HAOMBHEIX, OypOBBIX CBail M CBaii-000JI0YEK
BBIBETPEIBIX, & TAKKE Pa3MArdacMbIX CKaJbHBIX TPYHTOB MX NPEEI IMPOYHOCTH HAa OJHOOCHOE CXKATHE CIEAYET

MPUHUMATH TI0 Pe3yNIbTaTaM HCIBITAaHUHA INTaMIIaMH WIH TI0 Pe3yiIbTaTaM HCIBITAHMHA CBail M CBaif-000I0ueK
CTaTUYECKOW Harpy3Komu.

Bucauue 3abuenvie, 60asiuseaemuoie ecex 61006 u ceau-000104Ku,
nozpyscaemole 0e3 6bleMKu 2pyHma (3a0usHvle ceau mpenHus)

7.2.2 Hecyuryto ciocoOHOCTh Fg, KH, Bucsiyeii 3a0uBHOM U BAaBIMBaeMoil cBail 1 cBau-
000JI0YKH, TOTrpy:KkaeMoil 0e3 BBIEMKH TpyHTa, pa0OTAIONMX HA CXKUMAIOIIYI0 Harpysky,
CJIEZIyeT OINpENeNiaTh KaK CyMMY pac4eTHBIX COINPOTHBIICHHUI TPYHTOB OCHOBAaHUS O]
HIOKHAM KOHIIOM CBaH U Ha €€ OOKOBOM MOBEPXHOCTH TIO (hopmyIie

Fa = vc(yerRRA + UZycihy), (7.8)

rie Yc — K03(pPUIHMEeHT ycaoBHil pabOThI CBau B TPyHTE, TPUHUMAEMBIil paBHBIM 1;

R — pacderHO€ CONPOTUBIICHHE IPYHTA TOJI HUKHUM KOHIIOM CBaw, klla, mpuHIMaeMoe
o tabnuie 7.2;

A — mmomaas omUpaHus Ha TPYHT CBaw, M2, MpUHUMAaeMasi Mo TUIONIAIH ITONIEPSIHOTO
CeueHHs cBau OpyTTO WJIM MO IUIOIIAJAN MOMEPEUYHOro CeUueHs: KaMy(ieTHOro
VIIHPEHWUSI TI0 €r0 HauOOJIBIIIEMY JUAMETPY, WU TT0 TUIOIIAIA CBa-000I0UKH HETTO;

U— Hapy>XHBIH IEPUMETP MOMEPEYHOT0 CEYSHHS CTBOJIA CBaH, M;

fi — pacueTHOE CONPOTUBIICHHUE i-T'O CJIOSI TPYHTA OCHOBAHHUS Ha OOKOBO# MOBEPXHOCTH
cBau, klla, npurumaemoe no tabnuie 7.3,

hi — TosmuHa I-ro ¢10s TpyHTa, COMPUKACAIOIIETOCS ¢ OOKOBOW MOBEPXHOCTHIO CBaH, M;

YeR, Yo — KOA(DGUIIUEHTHI YCIOBHM pabOThI TPYHTa COOTBETCTBEHHO MO HUYKHUM KOHIIOM U
Ha OOKOBOH IMOBEPXHOCTH CBaM, YUUTHIBAIOIIUE BIIMSIHHE CIIOCO0A IMTOTPYKCHUS CBAU
Ha pacyeTHHIE COMPOTUBIICHHS TPYHTA U IPUHUMAaeMble 1o Tabmune 7.4.

B ¢opmyne (7.8) cyMMupoBaTh CONPOTHBICHUS TPYHTA CIEAYET IO BCEM CIIOSIM
TpyHTa, TPOWIEHHBIM  CBael, 3a  HCKJIIYEHHEM CJIy4daeB, KOTJa  IPOEKTOM
MpeyCMAaTPUBACTCS TUTAHUPOBKA TEPPUTOPUU CPE3KOW WM BO3MOXKCH pa3MbIB TrpyHTa. B
ATHX CIydasX CJlelyeT CyMMHPOBATh COMPOTHBIICHUS BCEX CIOEB IPYHTA, PACIIOIOKEHHBIX
COOTBETCTBEHHO HHWXE YPOBHS IUIAHHUPOBKH (CPE3KH) M JHA BOJOEMAa IOCIE €r0 MECTHOTO
pa3MbIBa MPU PACYCTHOM TABOJIKE.

IIpumeuvanus

1 Hecymyro criocoOHOCTh 3a0MBHBIX OyJIaBOBHIIHBIX CBail cieayeT onpenessite no gopmysne (7.8), npu
9TOM 32 NEPUMETP ¥ Ha Y4acTKe CTBOJIA CIeyeT IPUHUMATh IEPUMETP MONEePEeYHOro CeUeHus CTBOJIA CBaM, Ha
y4acTKe YIIUPEHUsI — TIEPUMETP MOMEPEYHOTO CeueHHs ymmpeHnuns. PacueTHoe comportusienue fi rpynra na
OOKOBOI1 ITOBEPXHOCTH TAaKWUX CBai Ha y4acTKe yIIMPEHUs, a B IIECKaX W Ha yJacTKe CTBOJIA CIENyeT IPUHUMATh
TaKMM JKe, Kak Juisi cBail Ge3 YIIMpeHWs; B TIIMHUCTBHIX TPYHTaxX CONPOTHBICHHE f; Ha ydwacTke CTBOIA,
PacIIONIOKEHHOTO BHIIIE YITHPEHUS, CIIEAYeT IPUHAMATh PaBHBIM HYJIIO.

2 Pacuernsie compotuBicHus TpyHToB R u fi B dopmyne (7.8) mist meccoBsIX TPyHTOB Tpu TTyOHHE
MOTpY>KeHHsI CBait Ooiee 5 M ciie/tyeT NPUHUMATh 10 3HAYEHHSIM, YKA3aHHBIM B Ta0bnuuax 7.2 u 7.3 yist IIyOuHbI 5 M.
Kpome Toro, st 3TMX TPyHTOB B Ciiydae BO3MOXHOCTH WX 3aMauyWBaHHs pacueTHble compoTupieHus R u f,

yKazaHHble B Tabnunax 7.2 u 7.3, clie[lyeT NIpUHAMATh TIPY TI0Ka3arelie TeKy4eCTH, COOTBETCTBYIOLIEM TOJHOMY HX
BOJIOHACBILLICHHUIO.
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7.2.3 ]Jlns 3a0uBHBIX W BAABIMBAEMbIX CBail, OMUPAIOIIMXCS HIKHUM KOHIIOM Ha
pBIXJIBIE TIECKU WJIM Ha TIMHUCTBIE TPYHTHI C IOKa3arenem Tekydectu | > 0,6, Hecyulyro
cnocobHocts Fg, KH, ciienyer onpenensate o pe3yapTaTaM CTaTUYECKUX UCIIBITAHUIN CBail.

7.2.4 Hecytryto criocOOHOCTh MUPaMHUIAILHOM, TparenenaaIbHOi 1 pOMOOBHIHOM CBai,
IPOPE3AIOIINX TIeCUaHble U IIMHUCTBIE TPYHTBI, Fg, KH, ¢ HakimoHOM GOKOBBIX TpaHeii ip < 0,025
CIIeITyeT OIPEeAeNATh Mo (hopmyrie

Fq ZYC[RA+Zhi Uy fi +ug;i E; kiCr)], (7.9)
e Yo, R A hi, fi — 1o xe, uro u B popmyie (7.8);

Ui — Hapy>XHBIW IIEPUMETP i-T'O CEUCHHUS CBaH, M;

Up,; — CyMMa pa3MepoB CTOPOH I-T'0O IMOMEPEYHOT0 CCUCHHUS CBau, M, KOTOPBIC
HMEIOT HaKJIOH K OCH CBau;

lp — HaKJIOH OOKOBBIX TpaHEll CBaW, 10N CANHHUIIBL,

Ei — monyne nedopmaruu ciosi rpyHTa, OKpY’>KaroIero 60KoBYo
IIOBEPXHOCTH cBaM, Klla, onpeznensemslii 110 pe3ybTaram
KOMITPECCUOHHBIX MCIIBITaHWM;

ki — xoadduirenT, 3aBucsIMii OT BHIa IPYHTA U IPHHUMAEMbIH 110

Tabiuue 7.5;
{r — peonorudeckuit K03¢(HUIMEHT, TPUHUMaeMbIii paBHBIM (0,8.

IIpumeuanus

1 IIpu poMOOBHAHBIX CBasIX CYMMHPOBAHHUE CONPOTUBICHUH TPYHTa Ha OOKOBOW IOBEPXHOCTH YJacTKOB
¢ 00paTHBEIM HaKJIOHOM B opmyite (7.9) He mPON3BOIUTCS.

2 PacyeT mupamMmIaNbHBIX CBail ¢ HAKIOHOM OOKOBEIX TpaHei i, > 0,025 momyckaeTcs Mpou3BOAUTH B
COOTBETCTBHH C TPEOOBAHUSMHU MPWIIOKEeHUS [ IpH HAJIMYUK pe3yIbTaToOB IPECCHOMETPUIECKIX UCTIBITAaHNH, a
TIpU UX OTCYTCTBHE — 110 opmyie (7.9), npuHUMas 3HaUeHue i, paBHbIM 0,025.

7.2.5 Hecymyro crioco6HOCTh Fgy, KH, BUCSUYel 3a0MBHOW W BJIaBIMBAEMOW CBau U
CBau-00OJIOUKH, TMOTpYyKaeMoil 0e3 BBHIEMKHM TpPyHTa, pabOTAarOMIMX Ha BBIAEPTUBAIOIIYIO
Harpys3Ky, cleayeT OnpeaesaTh mno Gopmysne

Fau =vcUZvg fily, (7.10)

rae U, Yo, fi, i — 1o xe, uro u B popmyie (7.8);
Ye — K03 UIMEHT YCI0BUI pabOThI cBau B TpyHTE (AJ1s1 CBaid, IOrpy’KaeMbIX B
TPYHT Ha riryOouny Menee 4 M, yc = 0,6, Ha T1youny 4 M u 6onee vc = 0,8 —
JUISL BCEX COOPYKEHH, KpOMe OIOp BO3IYLIHBIX JUHUMN dJIEKTpONepeauH,
JUTS1 KOTOPBIX KOG GHUIMEHT TPUHUMAIOT B COOTBETCTBHUH C pasjiesiom 14).

IIpumeganue — B dyrarmamenrax omop MOCTOB HE JOIMycKaeTcs paboTa CBail Ha BBLAEPTUBAHIE
IpU ASUCTBUH OJHUX MOCTOSHHBIX HATPY30K.

Tabnunga 7.2

PacueTHbIe CONPOTHBIICHNS 0] HIDKHAM KOHIIOM 3a0MBHBIX U BIABINBAEMBIX CBall U cBali-000JI0YeEK,
norpykaeMbIx 0e3 BEIEMKH IpyHTa, R, k[1a
['nybuna TIECKOB CpeJHel INIOTHOCTH
HOTPYKCHUS _
HIDKHETO KOHIA | rpapennCThIX KPYITHBIX — cpeiucH MEJIKHX MBLIEBATHIX —
CBau, M KPYTTHOCTH
ITIMHUCTBIX TPYHTOB IIPU MOKa3aTene TeKyuecTu ||, paBHOM
0 0,1 0,2 0,3 0,4 05 0,6
6600 3100 2000
7 A P Tonn 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-00010ueK,
MOTrpy’aeMbIX 0e3 BEIeMKHU TpyHTa, R, xlla
Ty6una MECKOB CpeIHEN TNIOTHOCTH
HOTPYKSHUS _
HIDKHETO KOHU | rpapempcThIX | KpyTHBIX — K;I; E"::)i?ﬂ MEJKUX IIBUICBATBIX —
CBaM, M
TJIMHHUCTBIX TPYHTOB IIPH MOKa3aTelie TeKy4ecTH ||, paBHOM
0 0,1 0,2 0,3 04 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 e 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 nanbl 3Ha4eHU R 1711 IECKOB, MO 4epTOH — IS TIIMHUCTHIX TPYHTOB.

2 B rtabmunax 7.2 u 7.3 riyOuHy MOTPY:KeHHS] HIKHETO KOHIA CBaW U CPEIHIOI TIIyOMHY PACHONOMKEHHS CIOS
TpyHTa HpH IIAHHPOBKE TEPPUTOPHUHU CPE3KOH, MOJCHIITKON, HAMBIBOM JI0 3 M CIeAyeT NPUHUMATh OT YPOBHS IPHUPOTHOTO
penbeda, a Ipu cpesKe, MOJICHIIKE, HaMBIBE OT 3 M — OT YCJIOBHOW OTMETKH, PAcCIIOJIO)KEHHOHW COOTBETCTBEHHO Ha 3 M
BBIIIE YPOBHS CPE3KH WIIM Ha 3 M HIDKE YPOBHS ITOJICHIITKH.

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 MAaBOJIKOM, Ha O0JIOTaX — OT YPOBHs JTHA 00JI0TA.

[Ipu mpoeKTHpPOBaHWU ITyTENPOBOMOB Yepe3 BBHIEMKH TIIyOMHON M0 6 M ais cBaii, 3a0MBaeMbIX MOJIOTaMH Oe3
TIOJIMBIBA M YCTPOMCTBA JINACPHBIX CKBAKHUH, TITyOHHY HOTPYKEHHUS 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 Jlns NpOMEXYTOYHBIX TIIyOMH IOTPY)KEHHsI CBail M IPOMEXYTOUHBIX 3HAUeHWil Nokasarens TeKydecTd |
[IIMHUCTBIX TPYHTOB 3HaueHus R u f; B Tabiuiax 7.2 u 7.3 onpenensiior MHTEPIONALME.

4 J1nst IJIOTHBIX TIECKOB, INIOTHOCTH KOTOPBIX ONPEAENIeHa 110 JAaHHBIM CTaTHYEeCKOT0 30HIMPOBaHus, 3HaYeHus R no
Tabnuue 7.2 Ui cBaii, MOrPY)XEHHBIX 0€3 MCIOJIb30BaHMUS MOJMBIBA WM JIMAEPHBIX CKBa)XHH, 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 yBenmauth Ha 60 %, HO He Oonee
gem 10 20 000 xI]a.

5 3HaueHHs pacyETHBIX CONpOTHBICHHA R mo Tabmuie 7.2 momyckaeTcs HCIONIB30BaTh HPH YCIOBHH, €CIH
3ariyOieHre cBail B Hepa3MbIBaeMBIi M HECPEe3aeMblil TPYHT COCTaBIIsIeT HE MEHee, M:

4,0 — 1715t MOCTOB M THAPOTEXHUYECKUX COOPYIKEHHH;

3,0 — 17141 3AaHMH U TPOYHMX COOPYIKSHHUIA.

6 3HaueHHs PACUETHOTO COMPOTHBIECHUS R MOJ HIKHUM KOHIIOM 3a0HMBHBIX 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,
JomycKaeTcs yBenuuusath Ha 20 %.

7 I cymeceit ipu gucie mwiacTHIHOCTH |p < 4 u koaddunmente nopucroctn € < 0,8 pacuerHsie conpotuBieHus R
u f; cnemyer onpesensTh Kak AJIs MbUICBATHIX IIECKOB CPEAHEH IUIOTHOCTH.

8 Ilpu pacuerax mokas3areib TEKy4eCTH TPYHTOB CIEIyeT IPHHHMATh IPUMEHHTEIBHO K IPOTHO3UPYEMOMY HX
COCTOSIHUIO B TIEPUOJ AKCILTyaTaIlNH IIPOEKTHPYEMBIX 31aHHI U COOPYKEHHUI.
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Tadbnuma 7.3

PacyeTHbIe COMPOTHBIICHHS HA GOKOBOW MMOBEPXHOCTH 3a0MBHBIX U BIABIMBACMbIX CBail
u cBaii-obomouexk f;, xITa
[IECKOB CPE/IHEH IIOTHOCTH
Cpennsis riryOuHa pS—
PaCIOTOIKCHIA CpelHel | MEJKMX | ITbUICBaTBIX — — — — — —
CIIOS TPYHTa, M KpYIHOCTH
TIIMHHUCTBIX TPYHTOB IIPH MOKa3aTelie TeKy4ecTH ||, paBHOM
<0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 35 25 20 14 8 7 6 5
4 53 38 27 22 16 9 8 7 5
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
>35 100 70 50 36 22 13 9 8 7

IIpumeuanusa

1 TIpu ompeneneHWH PacuyeTHOTO CONPOTHUBICHHS I'PYHTa Ha OOKOBOH IOBEpXHOCTH cBail f; ciemyeT yduThIBATH
TpeOOBaHUsI, U3JIOKECHHBIC B MPUMeUaHusx 2, 3 u 8 k Tabmume 7.2.

2 Tlpu ompeleneHHH PacyeTHBIX CONPOTUBICHHI TPYHTOB Ha OOKOBOW MOBEPXHOCTH cBaii f; miacTel rpyHTOB
ClIelyeT PacwICHSATh Ha OJJHOPOIHBIE 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 CYyIEceH W CYINIMHKOB ¢ Kod¢p¢ummeHToM mnopuctoctn € < 0,5 um TimH c
ko3¢ duipeHTOM mopucroct € < 0,6 ciaemyer yBemmumBaTh Ha 15 % IO CPaBHEHHWIO CO 3HAUCHUSIMU, NPHUBEICHHBIMU B
Tabnue 7.3, mpu 00X 3HAUCHHUAX MTOKA3aTelNs TEKy4eCTH.

Tabnuna 74

KoaddummenTst ycnopuit paboTsr
Croco0bI Torpy»eHus 3a0MBHBIX U BJIaBINBAEMbIX CBail U cBaii-000JI04eK, TPYHTA IPH Pactere Heeymen
MOTPYy>KaeMBIX 0e3 BEIEMKU TPYHTa, H BUIBI TPYHTOB CTI0CO0ROCTH CBai =
101 HUXKHUM Ha OOKOBOM
KOHIIOM YcRr TOBEPXHOCTH Yt
1 TlorpyeHue CIUIOIIHBIX M MOJBIX C 3aKPBITBIM HIDKHUM KOHIIOM CBaif 1,0 1,0
MEXaHWYeCKUMHU  (TIOJIBECHBIMH), MAapOBO3AYLIHBIMH ¥  JW3CIbHBIMA
MOJIOTaMH
2 TlorpyxeHue 3a0MBKOH 1 BAABIMBAaHUEM B ITPEABAPUTEILHO POOYPEHHBIE
JMJepHbIe CKBRXUHBI C 3ariayOJieHHeM KOHIIOB CBail He MeHee | M HmKe
320051 CKBRXKWHBI IIPU €€ AnaMeTpe:
a) paBHOM CTOPOHE KBaJPaTHOW CBAM 1,0 05
6) na 0,05 M MeHee CTOPOHBI KBaJ[paTHOW CBau 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBaJIPaTHOW WIIM JHaMeTpa CBau KPYTIOTO 1,0 1,0
cedeHus (A1 ONop JIMHUN 3IIEKTPOTIepe1aun)
3 IlorpyxeHne ¢ 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-00004eK, BUOPOIOrpyXxeHHe 1 BUOpo-
BJIaBJIMBaHKE CBall B IPYHTHI:
a) TIECKU CpeHEH IUIOTHOCTH:
KpYIHBIE U CPEeJHEN KPYIHOCTH 1,2 1,0
MEJIKHE 1,1 1,0
NbLIEBAThIE 1,0 1,0
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Oxonuanue mabauyot 7.4

Koaddumments ycnopuit paboTsl
Crroco0bI NOrpyXEeHUs 3a0MBHBIX U BJIaBJINBACMBIX CcBail U CBaﬁ-O60J’[O‘IeK, TpyHTA MpH pactere Hefymeﬂ
HOTpY’KaeMbIX 03 BEIEMKH I'PYHTa, ¥ BUIBI TPYHTOB CTI0COOHOCTH CBai >
0] HIKHUM Ha OOKOBOH
KOHIIOM YR TTOBEPXHOCTH Yt
0) TIIMHACTHIE ¢ TOKa3aTeneM Tekydectd || = 0,5:
cyrecu 0,9 0,9
CYTJINHKA 0,8 0,9
TIIAHBI 0,7 0,9
B) IIMHUCTHIE C NOKazaTeneM Tekydectd || <0 1,0 1,0
5 TlorpyxeHune MOJOTaMH TOJIBIX IKEJIC300CTOHHBIX CBall C OTKPBITHIM
HIDKHUM KOHIIOM:
a) Ipy JuameTpe nosoct cBau Menee 0,4 M 1,0 1,0
6) To e, ot 0,4 10 0,8 M 0,7 1,0
6 Ilorpyxenue mr00bIM CIIOCOOOM TOJBIX CBaif KpPYyIJIOTO CEYEHUsS C
3aKpHITHIM HIKHAM KOHIIOM Ha TyOmHy 10 M m Oolee ¢ mociexyromuM
YCTPOHCTBOM B HIDKHEM KOHIIE CBail KaMy(JICTHOTO YIIMPEHUS B ITECUAHBIX
TPYHTaX CpelHeH IUIOTHOCTH W B TJIMHUCTBIX TPYHTaX C IIOKa3aTelleM
tekydect || < 0,5 mpu quameTpe yIIHPEHUS, paBHOM:
a) 1,0 M HEe3aBUCHMO OT YKa3aHHBIX BUAOB TPYHTA 0,9 1,0
0) 1,5 M B mleckax 1 Cymecsx 0,8 1,0
B) 1,5 M B cyr/IMHKaX U IIIMHAX 0,7
7 IlorpysxeHue BOABIMBAHUEM CBaii:
a) B MIECKH KPYTIHBIE, CPEIHEH KPYITHOCTU U MEJIKHE 11 1,0
0) B IIECKH TIBIJICBATHIC 1,1 0,8
B) B IJIMHUCTBIE TPYHTHI ¢ NIOKa3areseM tekydectu || < 0,5 1,1 1,0
r) To %e¢, I >0,5 1,0 1,0
IIpumeuganue — KodxpPuuueHTs Yo U Y¢f 10 T03. 4 IS TIIMHUCTHIX TPYHTOB € MOKa3aTeNeM TEKy4eCcTH
0,5> I > 0 onpenenstoT HHTEPIIOJIAIHCH.
Tabnuma 7.5
['pyHTSHI Koadpurment k;
[Tecku u cynecu 0,5
CyriMHKH 0,6
['munbL:
mpu |, =18 0,7
npu |, =25 0,9
Mpumevanune — Just uH ¢ ynciaoM miactudHoctd 18 < |, < 25 3nauenus kosddunmenta ki onpenenstor
HUHTEPIOJISUEH.

Bucauue naousuwie, 6yposvie u ceau-060104Ku, nozpysxcaemole
C 8bIEMKOIL 2DYHIMA U 3AN0SIHAEMble DemOoHoM (ceau mpeHus)

7.2.6 Hecymyto cnocobHocth Fg, kH, HabuBHON U OypoBoil cBail ¢ ymmpeHuem u 0e3
VIIMPEHUs, a TakXKe CBan-000JIOUKH, MOTPYKaeMOM C BBIEMKOW TIpyHTa U 3aloJHSIeMOMN
6eToHOM, pabOoTaIOUINX HA CKUMAIOIIYIO Harpy3Ky, cJelyeT ONpeaeisiaTh o ¢popmyiie

Fa = 7c(ycrRA + yoUZfihy), (7.12)

r7ie Yc — KO3 PHUIMEHT yCIOoBH paboThl CBau; B cyvae ONUPAHUsS €€ Ha TITMHUCTBIE TPYHTHI
co crerneHblo BiaxHocTn S < 0,85 u Ha neccoBbie TpyHTH — e = 0,8, B OCTaIBHBIX
ciyyasx — ve = 1,
YR — KO3 PUIMEHT yCIOBUI pabOThI TPyHTA MO HUKHUM KOHIIOM CBau; Ycr = 1 BO BCeX
ClTy4asix, 32 HCKJIIOUEHHEM CBall ¢ KaMy(JIeTHBIMH YITUPEHUSIMH U OypO-MHBEKIIMOH-
HBIX CBail IO 6.5 e, AJ1s1 KOTOPBIX 3TOT KOAPPHUIMEHT CeayeT NPUHUMATh PaBHBIM 1,3,
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U CBall ¢ ylIMpeHueM, OETOHUPYEMBbIM IOIBOJIHBIM CIIOCOOOM, [T KOTOPBIX Yer = 0,9,
a TaKoKe OIOpP BO3/YIIHBIX JIMHUN IEKTPOIIEpEIaur, Uil KOTOPBIX KOI(PPHUIIUCHT MPH-
HUMAIOT B COOTBETCTBUU C pazaenoM 14;
R — pacdeTHOe cOnpoTHBIIEHUE TPYHTA MO HUKHUM KOHIIOM cBau, klla, mpuHuMa emoe
no 7.2.7; a njsg HaOMBHOM CBau, U3TrOTABIMBAEMOM 1O TEXHOJOTUH, YKa3aHHOH B
6.4 a, 6 — 110 Tabnuue 7.2;
A — II0LIa b ONMPAHHS CBAH, M, IPHHUMAEMAsi PABHOI:
JUIsi HAOMBHBIX U OYpPOBBIX CBail 0€3 YIIMPEHHUS — IUIOLIA U [TOTIEPEYHOr0 CEUCHHUSI CBau;
JUIs HAOMBHBIX U OYpPOBBIX CBail ¢ yIIMPEHHUEM — ILJIOLIAAH MTONEPEYHOr0 CEUCHUS
YIIUPEHUSI B MECTE HAMOOJIBIIIETO €T0 THAMETPA;
JUISL CBaii-000JI04€eK, 3aM0IHAEMbIX OETOHOM, — ILIOMIAAH ITONEPEYHOr0 CEUCHUS
000J109KH OpyTTO;
U — mepuMeTp MONepeyHoro CeYeHUs CTBOJIA CBau, M;
Yof — KO3 GUIMEHT YCIIOBUI pabOTHI rpyHTa HAa OOKOBOM MOBEPXHOCTH CBaH, 3aBUCSIIHIA OT
cnioco0a 00pa30BaHus CKBXUHBI U YCIOBUN OETOHUPOBAHUS U IPUHUMAEMBIi 10 Tab-
e 7.6;
fi — pacyeTHOe COMpOTHUBIIEHHKE i-TO CJI0SI TPYHTa Ha OOKOBO# MTOBEPXHOCTHU CTBOJIA cBaw, Kl la,
npruHUMaeMoe 1o tabmuie 7.3;
hi — To0 e, uro u B hopmye (7.8).
IIpumeuanus
1 COHpOTI/IBJ'IeHI/Ie IIECKOB Ha OOKOBOI1 TMOBECPXHOCTU CBAX C YHIMPCHUCM CJICAYCT YUUTBHIBATH Ha YHACTKC OT YPOBHA
TUTAaHAPOBKU 10 YPOBHA NMEPECECUYCHUA CTBOJIA CBau C TMIOBEPXHOCTHIO 3006pa>1<aeMor 0 KOHYCa, UMCIOIIECTO B Ka4Y€CTBC
00pa3yroIlei JIMHUIO, KACAIOIITYIOCS MOBEPXHOCTH YIIHUPEHUS MO YIJIOM @/2 K OCH CBau, TI¢ () — OCPEIHCHHOE (T10
CJ'IOHM) pacu€THOEC 3HAYCHUEC YyTIJjla BHYTPEHHETO TPEHUA TPYHTA, 3AJICTAIOIICTO B MPEACIaX YKa3aHHOIOo KOHYCa.
ConpoTHBIICHHE TTIMHNACTBIX TPYHTOB JIOITYCKAETCsl YIUTHIBATh MO BCEil UTMHE CTBOJIA.

2 IlepumeTp HOMEPEYHOTO CEYSHMs CTBOJIA U I OYpOMHBEKIMOHHBIX CBail ClieAyeT MPUHUMATh PABHBIM
MepUMETPy CKBaXXMHBI, TPOOypHUBaEMOil TP UX U3TOTOBJIICHUH.

[Tnomanp onupanus OypOUHBEKIIMOHHON cBau 10 6.5 e cienyer mpuHUMATH 110 TUTOIIAH
MOTIEPEYHOI0 CEYEHHUs YIIMPEHUS, a MIEPUMETP MONEPEYHOIO CEYEHHs CTBOJIA — HCXOMS U3
CPEIHETro 3Ha4eHHs AuaMeTpoB O cBam, KOTOPBIE ClIETyeT OMpeeNsTh 10 00beMy OeTOHHON
CMECH, U3PACXOJ0BaHHOI Ha 3aIllOJIHEHHUE |-TO Pa3psAHO-UMITYIECHOTO YIIHUPEHUS B i-M CIIOe
rpyHTa. 3a/1aHHbIE B IPOEKTE YIIUPEHUSI CBal YTOUHSIOT IIPH U3TOTOBJIEHUU OIBITHBIX CBail B
KOHKPETHBIX TPYHTOBBIX YCJIOBUSIX.

Taonumpa 7.6

KoadduimenT ycnoBuit paboThl CBaH Yy
CBau 1 crocoOBblI UX yCTpoiicTBa B B
B IIECKaX | B CyHeCsX
CYTTIMHKAX | TIIMHAX

1 HaOuBnble mo 6.4 ¢ npu morpyxeHMHM HHBEeHTapHOW TpyOwl c| 0,8 0,8 0,8 0,7
TepsieMbIM HAKOHEYHHKOM HIIH GETOHHOW MPOOKOM
2 HaOuBHbIe BHOPOIITAMIIOBAHHBIC 0,9 0,9 0,9 0,9
3 Bypogbie, B TOM YHCIIe C yIIUPEHUEM, OETOHUPYEMbIC:

a) MpHU OTCYTCTBHM BOJbI B CKBaHMHe (Cyxum criocooom) 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) 10/ BOIOH MIIM O] TIIMHUCTBIM PACTBOPOM 0,6 0,6 0,6 0,6
B) JKECTKUMH OCTOHHBIMH CMecsMH, ykianeiBaeMbimu 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 CBau-000JI09KH, TIOTPYyKAaeMbIe BHOPUPOBAHHEM C BEIECMKON 1,0 0,9 0,7 0,6
rpyHTa
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Oxonuanue mabauywt 7.6

Koa¢dument ycioBuii paboThl CBau Y

CBau U criocoOBbI UX yCTpoiicTBa B B
B IIECKaX | B CyIeCsX
CYINIMHKAX | TIMHAX

6 CBan-cTon0bI 0,7 0,7 0,7 0,6
7 BypoWHBEKIMOHHBIE, U3TOTOBJIIEMbIe MOA 3amuTold obcanubix| 0,9 0,8 0,8 0,8
TpyO WM OCHTOHHTOBOI'O PACTBOpPa C OMPECCOBKOW JAaBICHHEM

200—400 Ila (2 — 4 aT™), a TaroKe MPH BHITTOTHEHAN MX C HHBEKIUESH
OCTOHHOI CMECH Yepe3 KOJIOHHY MPOXOAHBIX MOJIBIX [THEKOB

8 BypouHBEKIIMOHHBIC CBaW, yCTpaWBaecMble C HCHoOJb3oBaHuem| 1,3 1,3 1,1 1,1
paspsaHo-uMIysibcHo# TexHonoruu (PUT) no 6.5 ¢

7.2.7 PacuetHoe comportuBnenue R, klla, rpyHTa mojx HMKHUM KOHIIOM CBaW CJEIyET
MPUHUMATD:

a) A5 KPyMHOOOJOMOYHBIX TPYHTOB C TMECYAHBIM 3alOJHUTENIEM U MECKOB B OCHOBAHHH
HaOMBHOI 1 OypOBOH CBail ¢ ymMpeHHeM U 0e3 YIIMPEeHHUs, CBau-000JI0YKH, OTPYKAEMOH ¢
MOJIHBIM yJAJ€HUEeM TpYyHTOBoro sapa, — 1o dopmyne (7.12), a cBau-o060I0YKH,
MOTPY’KaeMOH € COXpaHEHUEM TPYHTOBOTO si/ipa U3 yKa3aHHBIX TPYHTOB Ha BBICOTY 0,5 M, —
o ¢popmyie (7.13):

R=0,750a4(0a1y"1d + ap03y1h); (7.12)
R = a4(0ayy'1d + az03y1h), (7.13)

TJIe 01, 02, 03, 04 — Oe3pa3mepHbIe K03()PUIIMEHTHI, MPHHUMAEMBIE 110 Ta0JUIE 7.7 B 3aBUCH-
MOCTH OT PAaCU€THOT'O 3HAUCHUS YIJIa BHYTPEHHEr0 TPEHUs IPyHTa OCHOBA-
HUSI, IPUHIMAEMOT'0 C BBEJICHUEM TIOHWDKaroIero koddduimenta, paptoro 0,9;
Y'1 — pacueTHOe 3HaueHHE yJeJIbHOro Beca rpyHTa, KH/M™, B OcHOBaHMHU CBau
(TIp¥ BOJTOHACKIIIIEHHBIX TPYHTAX C yYETOM B3BEIIMBAIOIIETO JICHCTBUS BOJIBI);
Y1 — OcpelHeHHOe (I10 CJI0sIM) pacyeTHOE 3HaYCHHE YJIeIbHOTO Beca IPyHTOB,
KH/M, pacronoxeHHBIX BBIIIE HIPKHETO KOHIIA CBaH (TIPY BOJJOHACHIIIICHHBIX
IPYHTax ¢ y4eTOM B3BEIIMBAIOLIETO JeHCTBUS BOJIbI);

d — nuamertp, M, HaOMBHOM U OYpPOBO#A CBaif, IMAMETp YIIMPEHUS (IJIs1 CBau C
YIIMPEHUEM), CBau-000J0UYKH UIIH TUAMETpP CKBAXKHHBI JUIsl CBaU-CTOJI0A,
OMOHOJIMYEHHOTO B TPYHTE IIEMEHTHO-TIECUYaHBIM PaCTBOPOM,

h — riyGuHa 3a10)xeHus, M, HIXKHETO KOHI[A CBau MJIH €€ YIIUPEHHUs, OTCUH-
ThIBaeMasi OT MPUPOHOTO pelbeda UM YPOBHS TUTAHUPOBKH (TIPH TUTaHH-
POBKE CPE3KO#t), 171 OTIOp MOCTOB — OT JIHA BOJIOEMA IOCIIE €r0 OOILETo pa3-
MBIBA TP PaCUYETHOM TTaBOJIKE;

0) A1 TIIMHUCTBIX TPYHTOB B OCHOBAaHMM — 110 Tabnuue 7.8.

IIpumeuvanus

1 Yka3zanus 7.2.7 oTHOCATCS K CIIydasiM, KOTAa o0ecriedynBaeTcs 3ariayOJieHue CBail B TPYHT, IPUHATHIN 3a
OCHOBAHHUE UX HIKHHUX KOHIIOB, HE MEHEE UYeM Ha JUaMeTp CBad (MU YIIMPEHUS AJ CBaU C YIIUPEHUEM), HO HE
MeHee 4eM Ha 2 M.

2 3navenus R, paccunrtannbie no Gopmynam (7.12) u (7.13), He cieayeT NpUHAMATH BBIIIE 3HAYCHUH,
MPUBEJICHHBIX B Ta0uuie 7.2 s 3a0MBHBIX CBall TOM K€ JJIMHBI M B TE€X )K€ TPYHTOBBIX YCIOBHUSIX.

Taonuma 7.7

PacueTHble 3HaU€HUs yIila BHYTPEHHETO TPEHUsI TPYHTA @, Tpaj.
Kospummentet 23 25 27 29 31 33 35 37 39
oq 9,5 12,6 17,3 24,4 34,6 48,6 71,3 108,0 | 163,0
o 18,6 24,8 32,8 455 64,0 87,6 127,0 | 185,0 | 260,0
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Oxonuanue mabauyvt 7.7

PacueTHble 3HaUCHUsI yIila BHYTPCHHErO TPEHHs IPYHTa @, TPa.
Koopumerst 23 25 27 % ] 3 ERRE 39
ag ipu h/d, paBHOM:
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
[Ipumeyanus
1 PacueTHble 3HaYEHHs yIiia BHYTPEHHETO TPEHUS (@ CIIEAYET IPHUHUMATE @ = @).
2 Jlns mpoMexyrouHbix 3HaueHuid ¢, h/d u d 3HaueHums KOIPUIMEHTOB 03, Op, O3 H 04 ONPEACIAIOT
UHTEPHOJIALHEH.

Tabnunpga 7.8

I'mybuna Pacuernoe conpotuBnernue R, kIla, moj HIDKHAM KOHIIOM HaOMBHBIX M OypOBBIX CBail U cBaii-000I0YeEK,
3aJI0KEHUS MOTPY’KAEMBIX C BBIEMKOW TPYHTA U 3aIOJIHSIEMBIX O€TOHOM, TIPH TTIMHUCTHIX TPYHTAX, 32 HCKIIOUEHHEM
HIDKHETO KOHIIa MpOCaJ0YHBIX, C TOKAa3aTeNeM 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 — —

[Ipumeuyanus

1 B tabnuue 7.8 riyOuHy NOrpy)KeHUs] HY)KHETO KOHIIA CBaM U CPEIHION0 IIyOUHY PacIoNoKeHUs
CJIOS TPYHTa NPH TUIAHUPOBKE TEPPUTOPUM CPE3KOM, IMOJCHITKONH, HAMBIBOM 1O 3 M CIEAyeT NPHHUMATh OT YPOBHS
MIPUPOJHOTO penbeda, a IPH Cpe3Ke, MOJICHINTKE, HAMBIBE OT 3 M — OT YCJIOBHOI OTMETKH, PaCIIONI0KEHHON COOTBETCTBEHHO
Ha 3 M BBIIIE YPOBHS CPE3KH WM Ha 3 M HIKE YPOBHS MOCHITIKH.

I'myOuny morpy:keHnsi HIPKHETO KOHIIA CBAaM U CPEJHIOI0 TIIyOMHY PacIONIOXKEHUS CIOSI TPyHTa B
BOJIOEME CIIEyeT IPHHUMATE OT YPOBHS JHA MOCJIE OOIIEro pa3MbIBa pacIeTHBIM ITaBOJKOM, Ha 00JI0OTaX — OT ypOBHS JHA
00J0TAa.

2 JIns TpOMEXYTOYHBIX TNIYOWH IMOTPY)KEHHS CBail M NMPOMEXKYTOUHBIX 3HAYCHHH MOKa3aTess
TEKy4ecTH || IIMHUCTBIX TPYHTOB 3HaueHUs R B TabuHie ONpeaensoT HHTEPIIOISIIUCH.

3 Ilpu pacyerax mMoOKa3aTeslb TEKYYeCTH TIPYHTOB ClieIyeT TNPHHUMATh MPHUMEHUTEIBHO K
HPOTHO3UPYEMOMY MX COCTOSIHHIO B MEPHOJI SKCIUTyaTalluK IPOSKTUPYEMBIX 3/IaHUI U COOPYIKEHHUIA.

7.2.8 Pacuetnoe comporusienue R, kIla, rpyHTa 1Moax HIKHUM KOHIIOM CBam-O0OJIOYKH,
NOrpyaeMOl C YaCTUYHOM BBIEMKOW I'DYHTa, HO C COXpPAaHEHHEM I'DYHTOBOTO siipa BBICOTOMN
HE MEHEee TPeX AMAMETPOB 000JOUYKU Ha MOCJIEIHEM ITalle €€ MOrpyKeHus (IIPHU YCIOBUH, UTO
IPYHTOBOE PO 00pa30BaHO U3 IPYHTA, UMEIOLIETO T€ XK€ XapaKTEPUCTUKHU, YTO M TPYHT O[T
HIDKHUM KOHIIOM CBaW-00O0JIOYKHM), CIEAYeT NMPUHUMATh 1o Tadmuie 7.2 ¢ KodhHUIIHEHTOM
yclnoBUi pabOThl TpPYyHTA, YUYUTHIBAIOIIMM CHOCOO TOTPYXKEHHS CBaii-000JI0YEK B
COOTBETCTBUU C NO3ULMEH 4 TaOnHIlbl 7.4, IPU STOM PACUYETHOE CONMPOTHBIICHUE B YKa3aHHOM
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Cllydae OTHOCHTCS K IIJIOIIAN TIONEPEYHOro CeYeHHsI CBa-000JI0YKH HETTO.
7.2.9 Hecymyto cmnocobnocts Fgqy, kH, HaOuBHOI U OypoBOil cBail M CBam-00OJIOYKH,
pabOTarONINX HA BBLAEPTUBAOIIIE HATPY3KH, CIIEAYET ONPEACIATh 1o Gopmyre

Fau = ycUZyqfihi, (7.14)

rae Yc — TO ke, 4TO U B hopmyie (7.10);
u, Y, fi, hi — 10 ke, uto u B hopmyae (7.11).

Bunmoente ceau

7.2.10 Hecymyto crioco6HOCTh Fy, KH, BUHTOBOM cBan auamerpom jonactu d < 1,2 M u
o | < 10 M, pabortaromeld Ha CKUMAIOIIYIO MIIH BBIJCPTUBAIOIIYIO HArPYy3KY, CICAYeT
ornpenensats no ¢popmyie (7.15), a npu nuamerpe nonactu d > 1,2 M u jumHe cBau | > 10 —
TOJIBKO T10 JAHHBIM MCIIBITAHWH BUHTOBOW CBAaW CTaTHYECKOM Harpy3KOu:

Fa=7vdFao + Fal, (7.15)

7€ Yc — KO3 GUIMEHT ycIoBHM paboThl CBau, 3aBUCALIMM OT BUJia Harpy3KH, JeiCTBYOIEH
Ha CBal0, M TPYHTOBBIX YCIIOBHM U OIpeessieMblid 1o Tabnuue 7.9;
Fdo — Hecymas cnoco6HOCTb Jonactu, KH;
Fo — Hecymast crmocodHocTh cTBOJA, KH.
Hecy1mas cnocoGHOCTh JI0MacTH BUHTOBOM cBau ompesessercs 1no Gpopmyiie
Fao = (auC1 + a2y1h) 4, (7.16)
rae a;, a; — Oe3pa3zmepHbie KO GHUITMEHTHI, TpUHUMaeMble o Tadnwuie 7.10 B 3aBHCHMOCTH
OT pacyeTHOIr0 3HAYECHHUS yIila BHYTPEHHErO TPEHUS IPpyHTa B paboueli 30He @) (1107
paboueii 30HOM MOHMMAaeTCs MPUIIETaloIUi K JTONACTH CJIOW IPyHTA TOJIIMHOM,
paBHoii d);
C1 — pacueTHOe 3HaueHHe YJIeNbHOTO CLEIUIEHUs IpyHTa B paboueit 30He, klla;
Y1 — OCpEIHEHHOE pacueTHOE 3HauU€HUEe YJEIbHOI0 Beca IPYHTOB, 3aJIETAlOIIMX BbIIIE
JIONacTH cBaH (TIPU BOJOHACKIIIIEHHBIX TPYHTAX C YYE€TOM B3BEIIMBAIOILETO JEHCTBUS
BO/IBI), KH/M3;
hy — rinyOuHa 3aneranus JO0MAacTH CBau OT IMPHPOAHOTO pesbeda, a Py IIAHUPOBKE
TEPPUTOPUU CPE3KOM — OT YPOBHS IIJIAHUPOBKH, M;
A — IpOEKIWS TUTONIA/H JTOMACTH, M2, CIUTAsI 10 HAPYKHOMY JHAMETpy, TIPH paGoTe
BHUHTOBOM CBaul Ha CKMMAIOIIYIO HArpy3Ky, ¥ IPOeKIMs paboyell MIoma/u JonacTy,
T.€. 32 BBIYETOM ILJIOLIAJU CEUeHUs CTBOJA, IpU paboTe BUHTOBOM CBau Ha
BBIJIEPIHBAOILYIO HAIPY3KYy.
Hecymas cnocoOHOCTH CTBOJIa BUHTOBOM cBau onpezensercs no Gopmyie
Fdf = Ufi (h — d), (717)

rae Uu— NEPUMETDP MOINEPECUHOTO CCUCHUA CTBOJIA CBAH, M;
fi — paCUYCTHOC COIIPOTUBJICHHUC I'PYHTA HA OOKOBOM IMOBCPXHOCTHU CTBOJIA BUHTOBOM CBau,
klla, mpuaMaemoe 1o tabdnuime 7.3 (OCpeJHEHHOE 3HAUCHUE JIJISI BCEX CJIOCB B
npezenax riyOuHbl OrpYXKEeHUs CBaK);
h — nnuHa cTBONA CBaM, MOTPYKEHHOH B IPYHT, M;
d— ANaMCTp JIOIIACTHU CBAaH, M.
IIpumevanus
1 Ilpu ompexneneHWH HECYIIEH CIIOCOOHOCTH BHHTOBBIX CBail IPH JIEHCTBUM BIABIMBAIOLINX HATPY30K

XapaKTepUCTUKU IPYHTOB B Tabnuie 7.10 oTHOCSATCS K IpyHTaM, 3aJieraroliM I10/] JIONACThI0, a IpH padoTe Ha
BBIJICPTUBAIOIINE HAIPY3KH — HaJl JIOTIACTBIO CBAM.
2 T'myOuHa 3aJ0KCHHS JIONACTH OT YPOBHS IUIAHMPOBKHU JOJDKHA ObITh He MeHee 50 mpH IIIMHHUCTBIX
rpyHTax u He MeHee 6d — mpu neckax (rae d — auamMerp JI0macTH).
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Tadbnuma 7.9

Koaddurment ycnoBuii paboTel BUHTOBBIX CBali Y. IPU
I'pynr Harpyskax
CXKHUMAIIUX BbIJICPTUBAIOIINX 3HAKOIICPEMECHHBIX
1 T'nuHBI U CYTIMHKY:
a) TBEpJIbIE, ITOTyTBEP/IbIC M TYTOIJIACTUIHBIC 0,8 0,7 0,7
0) MATKOTUIACTUYHBIC 0,8 0,7 0,6
B) TEKyUCIUIACTHYHEIC 0,7 0,6 0,4
2 Ilecku u cynecu:
a) TIECKU MaJIOBJIAJKHBIEC U CYIIECH TBEPIbIE 0,8 0,7 0,5
0) mecku BiIa)KHbIE U CYTIECH IJIACTHYHbIC 0,7 0,6 04
B) MIECKH BOJOHACHIIIEHHBIE U CYTIECH TEKy4He 0,6 0,5 0,3
Tad6numa 7.10
PacuerHoe 3HaueHue yria KoaddurmenTs PacueTHoe 3HaueHHE yria Koaddummentst
BHYTPCHHEI'O TPEHUA I'PYHTA B BHYTPCHHETO TPEHUSA I'PYHTaA B
paGoueii 30He @), rpa. M 02 pabGoueii 30He @), rpa. o 02
13 7,8 2,8 24 18,0 9,2
15 84 33 26 23,1 12,3
16 94 3.8 28 29,5 16,5
18 10,1 4,5 30 38,0 22,5
20 12,1 55 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

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

7.2.11 OcHoBaHMe, B KOTOPOM PACIOJIOKEHBI CBaW, MOKET MCIBITHIBATH Je(opMaIiu
U3-32 KOHCOJIMAALNY, HaOyXaHUs, OPUTPY3KH CMEXHBIX obnactedt u T. 1. OTpuLaTeslbHOe
(HeraTMBHOE)  TpEHHE, BO3HHUKalOIlee Ha OOKOBOM IOBEPXHOCTH CBall MHpH OCAAKe
OKOJIOCBAIfHOTO TPYHTA U HAlpaBJIEHHOE BEPTUKAIbHO BHU3, CII€yeT YUUTHIBATh B CIyYasX:

MJIAHUPOBKHU TEPPUTOPHH TOJICHINKOMN TONIIHHOM 6oee 1,0 Mm;

3arpysKH 10714 CKJIa/I0B TOJIE3HON HarpysKkoit 6omee 20 kH/M;

3arpy3ku Ioja OKOJIO (pyHJaMEHTOB IOJIE3HOM Harpy3koid oT oOopyaoBaHus Oosee
100 kH/™%;

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

HE3aBEPIICHHOW KOHCOIHUIAIIMHA TPYHTOB COBPEMEHHBIX M TEXHOTEHHBIX OTIIOKECHH;

YIJIOTHEHHSI HECBSI3HBIX TPYHTOB IPU IUHAMHUYECKUX BO3JACHCTBUSAX;

MPOCAIKU TPYHTOB IIPY 3aMauynBaHHH;

IPY CTPOUTENIHCTBE HOBOTO 3/IaHMsI BOJIM3U CYIIECTBYIOIIUX.

11 puMedyaHnue — Vuaer OTpHULATCIbHBIX CUJI TPCHHSA, BOSHUKAIONIUX B MPOCAAOYHBIX I'PYHTAX,
CJICAYCT MMPONU3BOJAUTH B COOTBETCTBUM C Tpe6OBaHI/I${MI/I pasjacia 9.

7.2.12 OtpunareibHOe TPEHHWE YYHUTHIBAIOT /IO TJIyOWHBI, Ha KOTOPOW 3HAYCHHE OCAIKU
OKOJIOCBAaHOTO TpyHTa IIOCJ€ BO3BENEHMS M 3arpy3kd CBaiHOrO (yHJAMEHTa MPEBBILIAIOT
TIOJIOBUHY TIPENIEIILHOTO 3HAYCHHsl OCaIKd (yHIaMeHTa. PacuerHbie comnporuBiieHusi rpyHTa fi
NPUHUMAIOT 110 TabJHIle 7.3 CO 3HAKOM «MHMHYC», a JITsl Topda, 1ia, carporens — MuHyc S klla.

Ecnmu B mpenenax IUIMHBI NOTPY>KEHHOW YacTH CBaW 3aJleral0T HAIIACTOBAaHUS Topda
TomuuHoi Oonee 30 cM M BO3MOXHA IJIAHHMPOBKA TEPPUTOPUH MOJCHINKOW MM HHAs ee
3arpy3ka, OSKBHUBAJICHTHAas TMOJCBIIKE, TO pacueTHOEe CONpOTHBICHHWE rpyHTa
PAcIIOIOKEHHOTO BBINIE MOJOLIBBI HAaWHU3LIETO (B IMpelenax JIUHBI MOTPY>KEHHOW yacTh
cBau) cios Topda, cieayeT MPUHUMATD:
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a) MpU MOJACHIIKAX BBICOTOW MeHee 2 M JJisi TPYHTOBOM MOJICHINKHU U ClIOeB Topha —
pPaBHBIM HYJIO, JJii MHUHEPAIbHBIX HEHACHIIHBIX TPYHTOB MPUPOJHOTO CIIOKEHUS —
MOJIOKUTEIBHBIM 3HAYCHUSIM 110 Tabmuie 7.3;

0) IIpH MOJCHINIKAX BBICOTON OT 2 A0 5 M JUIsl TPYHTOB, BKJIFOYasl OACHIIKY, paBHbIM 0,4
3HAaYeHMH, yKa3aHHBIX B Tabnuue 7.3, HO CO 3HAaKOM «MHHYC», a i Topda — munyc 5 klla
(oTpuLaTENbHBIE CUIIBI TPEHUS );

B) IpH TMOCHIIKAaX BBICOTOW Oojiee 5 M JUId TPYHTOB, BKJIIOYAs MOJCHIIKY, PaBHBIM
3HAUCHHUSIM, YKa3aHHBIM B TabmmIle 7.3, HO CO 3HAKOM «MHUHYC», a iyt Topda — muHyc S kl1a.

B npenenax HukHEH yacTH CBaif, I/ie 0caJika OKOJIOCBAIfHOTO IPyHTA MOCJIE€ BO3BEICHUS
U 3arpy3ku cBaiiHOro (yHIaMeHTa MeEHee IOJIOBHHBI MPENENIbHOTO 3HAYCHHS OCaIKU
cBaifHOro (yHIaMeHTa, pacueTHbIe CONMpPOTHUBJICHUS TpyHTa f crieayer mnpuHUMATH
MOJIOKHUTETBHBIMHE 110 Tabmuie 7.3, a 1 Topda, uia, canpornesnst — paBHbME 5 Kl]a.

7.2.13 B ciydae Korja KOHCOJNMJAIMS TPYHTAa OT TMOACHIIKA WIU HPUTPY3KH
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 MPEJEIBHOTO 3HAYCHHS] OCAAKU MJS MPOEKTUPYEMOTO
3laHUs WIH COOPYXEHHUS, CONpPOTHBJIEHHE TpyHTa Ha OOKOBOM MOBEPXHOCTU CBau
JIOTTYCKAeTCsl MPUHUMATh MOJIOKUTEIHHBIM BHE 3aBHCHUMOCTH OT HAJIMYUS WIA OTCYTCTBHS
npocioek Topda. s npocioek Topda 3navenue f, cieayer npuHuMaTh paBabM 5 Klla.

Ecnu wu3BecTHBl 3HaueHUs KOA(G(OUIMEHTOB KOHCOMHMIALMU W MOAyns aedopmanuu
TopoB, 3aneramlUMX B Mpefesax IUHbl MOTPYKEHHOW 4YacTH CBaW, U BO3MOXKHO
orpesiefieHue 3HA4YeHHs] OCAJKH OCHOBAaHUS OT BO3JCUCTBUS MPHUTPY3KU TEPPUTOPHH IS
KaXXJO0ro CJIOSl TPYHTa, TO INpPH ONPEIENIEHUH HECylled CIOCOOHOCTH CBaM JOMYCKaeTcs
YUUTHIBATh CHJIbI CONPOTUBIIECHUS TPYHTA C OTPUIIATEIHHBIM 3HAKOM (OTPUIIATENbHBIE CHIIbI
TPEHUs) HE OT YPOBHS MOJONIBBI HUKHETO CJI0S1 TOpda, a HAUWHAsE OT BEPXHETO YPOBHSI CIOS
TPYHTa, 3HAYE€HHE JIOMOJHHUTEIbHOM OCAJAKU KOTOPOrO OT TMPUTPY3KH TEPPUTOPUHU
(ompeneneHHON HauWHas C MOMEHTA Mepelayd Ha CBal0 PacyeTHOM Harpys3Ku) COCTaBIISIET
MOJIOBUHY IIPEIEIBHOIO 3HAUEHHSI OCAJKH 111 IPOEKTUPYEMOTO 3/IaHUS UITU COOPYKEHHUS.

7.3 OnpeneJienne Hecylleil CrocOOHOCTH CBaii MO pe3yJabTAaTaM IMOJIEeBBIX
HUCIBITAHUH

7.3.1 Hecymasi crmocoOHOCTh CBaii B TIOJIEBBIX YCJOBUSX MOXXET OBITH OIpejecHa
CIENYIOIIMMHA  METOJAMHU:  CTaTUYECKMMHM  MCIBITAHUSAMU  CBal, JWHAMUYECKUMH
UCIBITAHUSMU CBail, HMCIBITAHUSIMH TPYHTOB OSTaJOHHOM CBaeil, HCHBITAHUSMU TPYHTOB
CTaTUYECKHUM 30HUPOBAHUEM.

IIpumeuanue — Jna3nanuii (coopykeHuH) | ypoBHS OTBETCTBEHHOCTH HECYLIYIO CIIOCOOHOCTD
CBall pEKOMEHAYETCS OINpeNeNsATh MO0 pe3yjbTaTaM CTaTHYECKUX MCIBITAHUA TEH30METPUYECKUX CBai,
BBIINIOJIHACMBIX ITO CHeHHaHBHOﬁ ImporpamMMe€ W IIpU HAYYHOM COIIPOBOXKICHUHN CHCHI/IaJ'II/I?;I/IpOBaHHOﬁ Hay4HO-
HCCIIEIOBATEIbCKON OPraHU3aliHU.

7.3.2 VcnbiTanust cBail craTMYeCKOW M JUHAMUYECKOM Harpy3kaMd M HUCHBITaHUS
TPYHTOB STAJIOHHOW CBaeil ciemyeT Mpou3BOIUTh, cobmonas Tpedoanus ['OCT 5686, a
UCIIBITaHUs TPYHTOB cTaTHYecKUM 30HAupoBanueM — ['OCT 19912.

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

7.3.3 Hecymyo cnocobHocts Fg, kH, cBail mo pesynprataM HX HUCHBITAaHUN
BJIABJIMBAIOIIEH, BbIIEPTUBAIOIEH W TOPU3OHTAIBHOM CTATUYECKUMHU Harpy3kamH, a Takxke
0 pe3yNbTaTaM UX TUHAMUYECKUX MCIIBITAHUH CIeayeT ONpeessiTh Mo popmyie
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Fa= YcFu,n/ Yo (7.18)

rae Yc — KodhpuiueHT yciaoBuit paboThl CBaM; B CiIydac BAABIMBAIOIINX WU
TOPU3OHTANIBHBIX HArPY30K Yc = 1; B cilyudae BBIAEPTUBAIOIINX HATPY30K Yc
MPUHUMAIOT 110 7.2.5;

Fun — HOpMaTHBHOE 3HaYEHUE MIPEACIIBHOIO CONPOTUBIICHUS cBau, KH, onpenensiemoe B
cootBeTcTBUHU ¢ 7.3.4 — 7.3.7, a Takxke 7.3.9 — 7.3.11;
Yg — KO3(QPHULUEHT HaZEKHOCTHU 110 TPYHTY, IPHUHUMAEMBIH 110 yKa3aHusaMm 7.3.4.
IIlpumedanue — Pe3ynbraThl CTATUYECKUX UCHBITAHUM CBAll HA TOPU30OHTAIbHBIE HATPY3KH MOTYT
OBITH MCIIOIB30BAHEI U1 HEMTOCPEICTBEHHOTO OIPEeNICHIsI pacueTHON HArpy3KH, ITOIyCKaeMoil Ha CBaro, ecii

YCIOBHS MCOBITAHUII COOTBETCTBYIOT ACHCTBHUTEIBHBIM YCIOBHAM pabOThl CBaW B (yHOAMCHTE 3[0aHUS WIH
COOPYKCHUSL.

7.3.4 B ciyyae eciu 4uciIo OJAMHAKOBBIX CBail, UCTIBITAHHBIX B OJIMHAKOBBIX IPYHTOBBIX
YCIIOBHSAX, COCTABIISIET MEHEE IIECTH, HOPMATUBHOE 3HAYCHHE IMPENEIBHOTO COMPOTHUBIICHHUS
ceau B ¢opmyne (7.18) cnemyeT mNpUHUMATh pPaBHBIM HAaUMEHbBIIEMY MpeAeIbHOMY
CONPOTUBIICHUIO, IIOJYyUEHHOMY U3 pE3yJbTaToB HchbITaHui, T.e. Fyn = Fymn, a
K03()(ULMEHT HAIe)KHOCTH 110 TPYHTY Yg = 1.

B ciryuae ecnu unciio cBail, UCTIBITAHHBIX B OJJMHAKOBBIX YCIIOBHSIX, COCTABJISIET IIECTh
u Oonee, Fyn U Yy cieayer ompenensiTb Ha OCHOBAaHUM PE3YNIbTAaTOB CTATHCTHYECKON
00pabOTKM YaCTHBIX 3HAYCHHWU NpPEICNbHBIX CONMPOTUBICHUN cBail F,, MmoiydeHHBIX MO
JaHHBIM HCTBITAaHUM, pyKoBoACTBYsCh TpeboBanusamu ['OCT 20522 npumMeHUTENHHO K
METOAMKE, TPHUBEIACHHOW B HEM JUIsl OIpPENEJICHUS BPEMEHHOTO COIMPOTHBICHHUS MpPU
3HaYeHUHN JOBepUTeNbHON BeposiTHocTH o = 0,95. Ilpu sTom 1uist ompeneneHus: 4acTHBIX
3HaYCHUU TPENEeNbHBIX COMPOTUBICHUN CIEIyeT PYKOBOJICTBOBAThCS TpeboBaHusMu 7.3.5
IpY BAABIUBAIOMINX, /.3.6 — MpH BBAEPTUBAIOIINX M TOPU3OHTAIBHBIX Harpy3Kax u 7.3.7 —
NpY TUHAMUYECKUX UCTIBITAHHSX.

I1 puMEUYaHUC — HpI/I CIICHMAJIbHOM 000CHOBaHUU JOITYCKaCTCA MPOBEACHUC HUCIIBITAHUA OJTHOM
CBan B MECTC, UMCIOILIEM HanOosee He6HaFOHpI/IHTHLIG YCJIOBUA HA YHAaCTKEC CTPOUTCIILCTBA.

7.3.5 Ecnu Harpy3ka NnpH CTaTHYeCKOM HCHBITAHWU CBail Ha BJABJIMBAaHUE JIOBE/IEHA /10
Harpy3Ku, BbI3bIBAIOIIEH HEMPEPBHIBHOE BO3pACTaHUE UX OCAJKHU S 0€3 yBeIMUEHUs Harpy3Ku
(mpu S < 20 MM), TO 3a YaCTHOE 3HAUEHHE IPEJEIbHOrO CONPOTUBICHUS Fy HCIBITBIBaEMOM
CBau MPUHUMAIOT HAarpy3Ky, 3apErUCTPUPOBAHHYIO IIPU MPEAbIAYIIEN CTYTIEHU 3arpyKEHHUS .

Bo Bcex ocranbHbIX ciaydasx i pyHIaMEHTOB 3[JaHUIA U COOPYKEHUH (KpoMe MOCTOB
U THAPOTEXHUUECKUX COOPYKEHHI) 32 YaCTHOE 3HAUEHUE MPENIEIbHOI0 COIPOTUBIICHHS CBAU
Fu BraBnuBaromeil Harpyske clieAyeT NPUHUMAaTh Harpysky, MOJl BO3JEHCTBHEM KOTOPOM
UCIBIThIBAaEMast CBasi MOJTYYHUT OCA/IKY, PaBHYIO S, ONpeenseMyto o Gopmyie

s = (sum, (7.19)

rie Sym— MpeneabHOe 3HaYeHHe cpeiHel ocaaku (pyHIaMeHTa IPOEKTUPYEMOTO 3/1aHUS
WK coopyxeHwus, yctanasnuBaemoe o CIT 22.13330;

{ — ko3¢ dunreHT nepexoa OT NPeaeIbHOr0 3HaYeHH s CpeAHeH ocalki pyHIaMeHTa
37aHUSI UM COOPYKEHUA Symt K OCAIKE CBaM, MOJIYYEHHON IPU CTATUYECKUX
UCIBITAHUSAX C YCIOBHOM cTabuinu3anuei (3aTyxaHHueM) OCaIKH.

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

WCIIBITAaHUE CBAall TPOU3BOJIST NP YCIOBHOM cTabmnm3anuu, paBHou 0,1 MM 3a 1 4, ecimu moa
UX HWKHUMHU KOHIIAMH 3aJIETAIOT ME€CYAHBIE WM TJIMHUCTBIE TPYHTHI C KOHCUCTEHIMEW OT
TBEPJOM 10 TYrOIJIACTUYHOM, a TAKXKE 3a 2 4, €CNIM I0J UX HIKHHUMH KOHIIAMU 3aJIeTar0T
[JIMHUCTBIE TPYHTHI OT MATKOIUIACTUYHOM /10 TEKY4Yeil KOHCUCTEHIMH.
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Ecmu ocanka, ompenenennas mo dopmyne (7.19), oxaxercs OGonee 40 mm, To 3a
YaCTHOE 3HAYCHHE NPEIEIHHOIO CONMPOTHUBICHUS CBaW Fy cienyer mpuHUMATh Harpysky,
COOTBETCTBYIOLIYIO S= 40 MM.

JIJist MOCTOB U THIPOTEXHUYECKUX COOPYKEHH 3a MpeelIbHOe CONPOTUBIICHHE cBan F
NpY BIABJIMBAIONIMX HArpy3Kax CieayeT NPUHUMATh HAarpy3Ky Ha OJHY CTYICHb MEHee
HArpy3KH, IPU KOTOPOU BBI3BIBAIOTCS:

a) MpHUpAIICHUE OCAJKH 32 OJHY CTYIEHb 3arpykeHus (Ipu oOLeM 3HAUCHHH OCAJIKH
Oonee 40 mMMm), mpeBBIMIAIONIEE B MATh pa3 U Oojee MpUpalIeHUEe OCAAKH, MOTy4eHHOE 3a
NPEIIECTBYIONIYIO CTYIICHb 3arpy>KCHUSI;

0) ocaqka, He 3aTyXarollas B TEYCHUE CYTOK M Ooiee (Ipu oOIeM 3HadeHuH ee Ooee
40 Mm).

Ecin mpu MakcUMalTbHOW JOCTUTHYTOW MPHU HCIIBITAHUSX HArpy3Ke, KOTOpask OKaKETCS
paBHoii wiu Oonee 1,5Fqy, 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 NPU HCIBITAHHIX
OKaXETCS MEHee 3Ha4yeHus, ompezaeaeHHoro mo ¢opmyne (7.19), wiam aas MOCTOB U
THAPOTEXHUYECKUX COOpPYX)eHU — MeHee 40 MM, TO B 3TOM CiIydae 3a 4YaCTHOE 3HAUCHUE
NPEeIeILHOTO CONMPOTHBIICHUS cBau F JomycKaeTcs MpUHUMATh MaKCUMAIIbHYIO HArpy3Ky,
MOJTYYCHHYIO IPY UCTIBITAHUSX TAKOW CBaH.

IIpumeuanus

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

2 CryneHu 3arpyXeHHUs IPU HCHIBITAHUAX CBail CTaTHYECKOH BIAaBIMBAIOIIEH Harpy3KoW IOJDKHBI
Ha3zHauaThes paBHbIME 1/10 — 1/15 mpeamonaraeMoro npeaeabHOTO CONPOTUBIICHNUS cBan Fy,.

7.3.6 Ilpu ucnbpITAaHWK CBail CTaTUYECKOH BBIIEPTHBAIOIICH WJIM TOPH3OHTAIHLHOU
HArpy3KOil 3a YacTHOe 3HaueHHe mpejeipHoro compotusienus Fy (7.3.4) mo rpadukam
3aBHCHMOCTH TIEPEMEIEHUI OT Harpy3oK NPUHUMAIOT Harpy3Ky Ha OIHY CTYIEHb MEHee
Harpy3kH, 06e3 yBeJlIM4eHus: KOTOPOil epeMeIieHus: CBau HEMpPEePhIBHO BO3PACTAIOT.

11 puMedYaHHUC — PGSyJ'IBTaTbI CTaTHYCCKUX HMCIBITAHUN CBai Ha TOPU30OHTAJIbHBIC HAI'PY3KU MOT'YT

OBITh HUCIIOJIE30BAHBI JUIA HEMMOCPEACTBEHHOT'O OIPCACIICHNUA PACYCTHBIX MMAPpAMETPOB CUCTEMBI «CBAad — I'PYHT»,
HCIHOJIB3YEMBIX B pacdeTax o NpUIJII0KECHHUIO B.

7.3.7 Ilpy TMHAMUYECKUX HCHBITAHUAX 3a0MBHBIX KeI€300€TOHHBIX U JIEPEBSIHHBIX CBai
JUTHHOM He Oosee 20 M yacTHOE 3HaueHWe mpeaeabHoro compotusienus Fy, kH (7.3.4), mo
JTAHHBIM MX NOTPY>KEHUs MpHU (PaKTUUIECKUX (M3MEPEHHBIX) OCTATOUHBIX OTKa3ax Sp > 0,002 m
CIIeZIyeT ONpeAesaTh 1Mo popmyie

2
Fu _ T]AM 1+ 4Ed m +€ (m2 + m3) _1]. (720)
2 nAs, M +m, +nmy

Ecmu ¢daktudecknii (M3MepeHHBINH) OCTAaTOYHBIM OTKa3 Sy < 0,002 M, TO B mpoekTe
cBaifHOrO (pyHIaMeHTa clieyeT NpeayCMOTPETh MPUMEHEHHUE Ul TIOTPYKEHHs CBail MOJIOTa
¢ OoJbIIIe SHEpruel yaapa, Mpu KOTOPOH OCTaTOYHBINA OTKa3 OyaeT Sy > 0,002 M, a B cirydae
HEBO3MOXXHOCTH 3aMEHbI cBac0OMHOT0 000pyI0BaHMS M PU HAJTMYUH OTKa30MEPOB YaCTHOE
3HAYEHHE TPEIeIFHOTO CONPOTHBIeHNs cBau Fy, kKH, cienyer onpenensaTs mo ¢popmyie

:i.25a+se| 1+8Ed(sa+sd). m, 0_1l (7.22)

F
20 s, +Sq4 (25, +5g) 2 My +My

u
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B dopmynax (7.20) u (7.21):
n— KOB(I)g)I/ILII/IeHT, OpUHUMaeMBbIi 1o Tabaune 7.11 B 3aBUCHMOCTH OT MaTepuaia CBau,
kH/M%;

A — momaap, orpaHUYCeHHAS HAPY>KHBIM KOHTYPOM CIUIONIHOTO WITH MOJIOTO MOMEPEYHOTO
CEUYCHHs CTBOJIA CBAM (HE3aBHCHMO OT HAIMYMS MM OTCYTCTBHS y CBAH OCTPHS), M,

M — xoadurmeHT, mpuHUMaEMBbIi MTPU 3a0MBKE CBail MOJIOTaMH YAApPHOTO JEUCTBUS PABHBIM
eIMHUIIE, a IPU BUOPOTIOTPY)KEHNUHU CBail — 10 Tabnuie 7.12 B 3aBUCUMOCTH OT BHA
TPYHTA MO/ UX HIDKHUMU KOHIIAMH,

Eq — pacdernas sHeprust yaapa Mosora, kJ[x, mpuHrUMaemasi 1o tabsurie /.13, uium pacueTHas
SHEpTrusi BUOpororpyxareneir — no tadnune 7.14;

Sa — (PaKTUYECKHUI1 OCTATOUHBIN OTKa3, paBHBIN 3HAYCHUIO MOTPYKEHHSI CBal OT OHOTO yaapa
MOJIOTa, a TIPU MPUMEHEHUHU BUOPOIIOTpYyKaTeiel — OT UX paboThI B TeUeHUE | MHH, M;

S — YIpyruit 0TKa3 cBau (ynpyrue nepeMerieHus FpyHTa U CBau), ONpeAesieMblid C TOMOIIBIO
0TKa30Mepa, M;

My — Macca MoJIOTa WM BUOPOTOrpyKarteds, T;

Mp — Macca cBau U HaroJIOBHUKA, T,

Mg — Macca noadadka (mpu BUOponorpyxenuu ceait mg = 0), T;

My — Macca yJapHOM 4acTy MOJIOTa, T;
€ — K03 GUIIUEHT BOCCTAHOBIICHUS yapa; MpH 3a0UBKeE jkeTe300€TOHHBIX CBail MOJIOTaMH

yIApHOTO IEHCTBUS C TIpEMEHEHKEM HATONOBHHKA C IEPCBAHELIM BKIIATHIIICM =02, a
npu Bubponorpyxarene € = 0;
0 — koapduument, 1/xH, onpenensiemsrii mo Gopmymne

n, n
gt M| My [2g(H —h), (7.22)

40 A As Jmy+m,

31mech A, My, My — TO ke, 9To U B hopmymax (7.20) u (7.21);
Np, Nf — K03 dHUIEHTHI ITIEpeXo/ia OT TMHAMHYECKOTO (BKJIIOYAOIIETO BA3KOE COIPO-
THUBJICHHE TPYHTA) K CTATUYECKOMY COTIPOTUBIICHUIO TPYHTA, TPUHUMAEMbIE
COOTBETCTBEHHO PABHBIMU: JJI TPYHTA MOJ HUKHUM KOHIIOM CBau Np =
= 0,00025 c-m/kH u a1 rpyHTa Ha OOKOBOM MOBEPXHOCTHU CBau Nf =
=0,025 c-m/xH;
As — 1omaasr 60KOBOM MOBEPXHOCTU CBaM, COMTPUKACAOIICHCS C TPYHTOM, M
g — yCcKOpeHHe CBOOOHOTO MajieH s, paBHoe 9,81 m/c?;
H — ¢aktuyeckas BricoTa MageHUs YAapHOM YacTH MOJIOTA, M;
h — BBICOTa MIEPBOTO OTCKOKA yIapHOW YaCcTH JAU3ENIb-MOJIOTa, IPUHUMacMast
COTJIACHO MpuMeYanHuio 2 K tabmuie 7.13, mis apyrux BumoB moiaotoB h=0.
YacTtHble 3HAYEHUS MPEAETbHOIO COMPOTUBICHUS NPU AUHAMUYECKUX MCIBITAHUIX
JKeJIe300€TOHHBIX CBal IIMHOW cBblmie 20 M, a Tak)Ke CTaIbHBIX CBal JIIOOOW JIMHBI 110
M3MEPEHHBIM OCTAaTOYHBIM M YIPYTUM OTKa3aM NIpH HUX MOTPYKEHUH MOJOTAMH CIEIYeT
OTIPENIETISATh C TIOMOIIBI0 KOMIBIOTEPHBIX IMPOTpaMM, METOJBI pacueTa 3a0WBKHA CBail B
KOTOPBIX OCHOBaHbl Ha BOJIHOBOM TEOpHUM yJapa. YKa3aHHbIE KOMIIbIOTEPHbBIE MPOTrpaMMBbI
JIOTTyCKAEeTCsl HWCIOh30BaTh TMPU HCHBITAHUSIX OypOHAOMBHBIX CBall  CHEIHMATBHBIMU
MOJIBECHBIMH MOJIOTaMH OOJIBIIION MacCHI.

IIpumeuanue — [Ipu 3a0uBKe cBail B IpyHT, MOJISKAIIMH yJaJICHHIO IPH pa3paboTke KOTIOBaHa,
WY B TPYHT JIHA BOJOTOKA 3HAYE€HHE PACUETHOIO OTKa3a CIIEAYeT ONPEACIATh HCXO/Is U3 HeCcyIel ClIocOOHOCTH
CBail, BEIYMCIEHHON C yYeTOM HEYAAJICHHOTO WM MOJBEPKEHHOTO BO3MOKHOMY Pa3MBIBY I'PYHTA, a B MeCTax
BEPOSITHOTO ITPOSIBJICHUS] OTPHLATEIBHBIX CHJI TPEHHUSI — C UX YUETOM.
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Tabnuma 7.11

Cryuaii pacyera Kosd¢uuuenrt 1, kH/m?
HWcneiTanne cBaii 3a0MBKOI 1 TOOMBKOM (a Tak)Ke B CITydae OIPEICICHUS OTKa30B)
IIPY BUJIAaX CBAi:

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

Tabnuma 7.12

['pyHTBI 01 HYKHUM KOHIIOM CBau Koadpduimentr M
1 KpymHOOOIOMOYHBIE C ITECYaHBIM 3aTIOJTHUTEIIEM 1,3
2 Tlecku cpenHel KpYITHOCTH U KPYITHBIE CPEHEH TUIOTHOCTH M CYNIECH TBEP/bIC 1,2
3 Ilecku Menkue cpeaHeil IIOTHOCTH 11
4 Tlecku mbUIeBaThIe CPEAHEN MIIOTHOCTH 1,0
5 Cynecu niuacTu4Hble, CyTJIUHKY U TIIMHBI TBEP/bIE 0,9
6 CyrIJiMHKY U TJIIHMHBI IOy TBEPIbBIC 0,8
7 CyTJIMHKY U TTIMHBI TYTOTUIACTUYHbIE 0,7

IMpumeuanue— [Ipu mioTHBIX neckax 3HadeHUs Kodddummenta M B no3. 2—4 cnexyer nossimars Ha 60 %.

Tadbnuma 7.13

Bix Morora Pacuernas sHeprus ynapa
mouoTa Egy, kJx
1 IToxBecHO MM ONMHOYHOTO IEHCTBUS GH
2 TpyOuaTslit TN3ETb-MOJIOT 0,9GH
3 IITaHTOBBIA AU3EIHL-MOIOT 0,4GH
4 Jln3enbHBI NPU KOHTPOJBHOW JOOMBKE OJMHOYHBIMH ynapamu Oe3 Noaadu G(H-h)
TOILJIMBA

IIpumeuanus

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

2 B 1m03. 4 h— BBICOTa MIEPBOr0 OTCKOKA YAAPHOM YaCTH JU3€/Ib-MOJIOTa OT BO3IAYIIHOMN MOAYIIKH, ONpeessiemMas 1o
MepHO# peiike, M. JI7isl IpeBapUTEIbHBIX PACUETOB JOIyCKASTCS MPUHUMATH: U MITAHTOBBIX MONOTOB h = 0,6 M, mist
Tpy6uarsix monoros h = 0,4 m.

Taonuna 7.14

Boswyuaionas cura suGpororpykarers, KH REIBAIEETEMA PACIETEMA ST Yanpa

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 Hecymrytro criocooHOCTE Fg, KH, 3a0MBHO¥ BUCSYEl cBau, paboTaromiei Ha
B/IABJIMBAIOIIYI0 HArpy3Ky, IO pe3yJlbTaTaM MCIBITAaHUN TPYHTOB ATAJOHHOW CBaed WM
CTaTUYECKUM 30HJIMPOBAaHUEM CIEIyeT Onpenessits no ¢opmyne (7.18), B koTopoii ciemyer
OPUHSTH Ve = 1.

[Ipu sTOM HOpMaTHUBHOE 3HaueHUe F, OTpeneNsroT Ha OCHOBE YacTHBIX 3HAUCHHN
npeaebHOro conpoTuBieHus ceau Fy, kH, B MecTe ucrbITaHus TPYHTOB 3TAJIOHHOW CBaek MU
30HMPOBAHUEM, OIIPEICIICHHBIX B COOTBETCTBUH C TpeboBarmsmvu 7.3.9, 7.3.10 mm 7.3.11.

Koa¢p¢punuenr HageKHOCTH 1O TPYHTY 7Yg ONPENENAIOT Ha OCHOBE
CTaTHUCTUYECKOM 0OpabOTKM YacCTHBIX 3HAUEHHUU MpeNelbHOro COMpOTHBIEHUS cBau Fy B
COOTBETCTBUHU C 7.34.
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7.3.9 YacTHOoe 3HaueHWE TMPEACIHHOTO COMPOTHBJICHUS 3a0MBHOM CBaW B MECTE
WCIIBITaHUsI TPYHTOB 3TaJIOHHOM cBaell F, kH, cienyer onpenensrs:
a) IIPH UCIBITAHUU TPYHTOB dTajonHoM cBacii tuma | (TOCT 5686) — 1o dopmyiie

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

rie Ysp— K03hGHULUUEHT, IPUHUMAaeMbli paBHbIM 1,25 mpu 3ariayOaeHUH CBau B IUIOTHBIE
MECKU HE3aBHCHUMO OT MX KPYIMHOCTH MM KPYITHOOOJIOMOYHBIC TPYHTHI i PAaBHBIM
1,0 o151 oCTabHBIX TPYHTOB;
U, Usp — IEpUMETPBI IONIEPEYHOr0 CEYEHHs CBaU U 3TAJIOHHOM cBau;
Fus — YacTHOE 3HaYeHKE NPENEIBHOIO COIPOTUBIIEHNUS 3TATOHHOM cBau, KH, onpenensemoe o
pe3ynbTaTaM UCTIBITAaHUS CTATUYECKOM Harpy3Koii o 7.3.5;
0) npu ucCHBITAaHUU TPYHTOB dTamonHoi ceack tuma Il wiu 11 (TOCT 5686) — mo
dbopmyie
Fu= YCRRSpA + 'chfspUhy (7-24)
e Yok — K03((UIMEHT ycTIoBHii pabOoThI MOJI HXKHUM KOHIIOM HaTypHOU CBau, MPUHUMAEMBbIii
o Tabmwie 7.15 B 3aBUCHMOCTH OT NIPEACITFHOTO CONMPOTHBIICHUS TPYHTA MO/
HIKHUM KOHIIOM 3TaJIOHHOH cBau Ry,
Ry — npezensHoe conpoTUBIIEHHE TPYHTA 101 HIYKHMM KOHLIOM 3TaJOHHOM cBau, Klla;
A — momaas NonepeyHoro ceYyeHusl HaTypHOU CcBaw, M
Yef — K03 (G uImeHT ycinoBuii paboThl Ha OOKOBO MTOBEPXHOCTH HATYPHOU CBau,
IPUHUMAaeMBIi 110 Tabimue 7.15 B 3aBrcuMocTH 0T fqy,
fsp — cpenHee 3HauCHUE NPEAEIBFHOTO COMPOTHBIICHUS IPYHTAa HA OOKOBOH TOBEPXHOCTH
3TaJIOHHOM cBau, KlIa;
h — ryOuna morpyxeHust HaTYpHOM CBau, M;
U — TepuMeTp MONEePEeYHOr0 CEYSHUS CTBOJIA CBAH, M.
IIpuwmeuanne— [Ipu npuMeHeHnH STalOHHOW cBau THma || ciemyer MpoBEepUTh COOTBETCTBHE
CYMMBI IPEACIbHBIX COHpOTI/IBHGHI/Iﬁ TpyHTa 104 HU’KHUM KOHIIOM U Ha OOKOBOI IMOBEPXHOCTHU 3TAJIOHHOH cBau

ee TpelenbHOMY compoTuBieHuio. Ecnu pasHuia mMexny HuMu npesbimaer 20 %, TO pacdeT IpenesibHOTO
COIPOTHUBJICHHSI HATYPHOU CBaM JIOJKEH BBIIOIHATHCS KaK JUIsl TAJIOHHOH cBau THma .

Tabnunma 7.15

Koa¢pdummenr y B Koa¢dumment y4 B 3aBucumoctu ot | Koapduipent
3aBHCHMOCTH OT Ry, _ fep U1 STaNIOHHBIX cBaif TunoB |1 u Yo B
Ry, KIla U SD’H"S"’ I 3aBHCHMOCTH OT
sranonmprx /00 o WOHHBI KA HpH TIIMHUCTBIX fpsi 1151 cBaM-
cpaii Tyma || | CBAH THIA Il IIpU MecKax rpyHTaX 30H1a
<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 Jlns npoMexKyTO4HBIX 3HaYeHU T Ry, U fg, 3HAUCHHS YR M Yot ONPEACIISIOT HHTEPIIONSAIUCH.

2 B cuyuae eciu 10 GOKOBOW MOBEPXHOCTH CBaH 3aJeTalOT MECKH M TIIMHUCTBIE TPYHTBI, KOIPOUIMEHT Y
OTpeseNsIoT 1o hopmyIie

’ ! n ”
Y2+ Zh
Yot = h ’
rae Zh', Zh", — cymMMmapHas TONIIMHA CIOEB COOTBETCTBEHHO MECKOB M IIMHHUCTHIX IPYHTOB;

Y V' — KOIDOUIMEHTHI YCIOBHIA paOOTHI 3TAJIOHHBIX CBall COOTBETCTBEHHO B IIECKAX U TNIMHUCTHIX TPYHTAX.
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7.3.10 YacTHOoe 3HAYECHHE NPEACIHLHOIO COINPOTHBICHHUS 3a0MBHON CBaM B TOYKE
3onaupoBanus Fy, kH, ciegyer onpenensats mo gpopmyne

Fu=RsA+fhu, (7.25)

rae Rs— npenenbHOE CONPOTUBIIEHUE TPYHTA 0]l HIKHUM KOHIIOM CBaH I10 JAHHBIM
30HIMPOBaHUs B pacCMaTpUBaeMoH Touke, kl]a;
f — cpenHee 3HaUYeHME MPEACITBHOTO CONMPOTUBIICHUS IPyHTa HAa OOKOBOM MMOBEPXHOCTH
CBau 110 JaHHBIM 30HAUPOBAaHMs B paccCMaTpuBaeMoi Touke, klla;
h — r1yOuHa norpykeHust CBau OT MOBEPXHOCTU TPYHTA OKOJIO CBaH, M;
U — MepuMeTp MONEPEYHOI0 CEUEHUS CTBOJIA CBaH, M.
[IpenenpHOE COMPOTUBICHHUE TPYHTA MO/ HIDKHUM KOHIIOM 3a0MBHOH cBau R, klla, mo
JTAaHHBIM 30HJAMPOBaHUS B pacCMaTpUBAEMOM TOUKE CIIEYET ONPEaeATh 0 popmyIie

Rs= B10s, (7.26)

rae 1 — koadunmenT nepexona ot gs K Rs, mpuarMaemslii o Tabnuue 7.16 HezaBucumo

ot tuma 3ou1a no 'OCT 19912;
Os — cpeaHee 3HaYeHHEe CONPOTHBIICHHS TPyHTa, Klla, 0] HAKOHEUHUKOM 30H/12,
MOJTYYEHHOE U3 OIIbITa, Ha y4acTKe, Pacloj0KeHHOM B IIPeeIax OJHOr0 uaMeTpa
d BBIIIIE ¥ YETBIPEX TUAMETPOB HIKE OTMETKH OCTPHUS IPOSKTHPYEMO# cBau (T/e
d — amamerp Kpyrioro Wid CTOpOHA KBaJIpaTHOTO, MK OOJbIIasi CTOPOHA
MPSIMOYTOJILHOTO CEYCHUS CBaU, M).
Cpennee 3HayeHHE NPEAEIbHOIO CONPOTUBIIEHUS TPyHTa Ha OOKOBOIl MOBEPXHOCTHU

3abuBHOI cBau f, k[1a, 10 TaHHBIM 30HIUPOBAHUS IPYHTA B PACCMATPUBAEMOIl TOUKE CIICTyeT
OIIPEIEIATD:

a) pU NPUMEHEHUH 30H]10B TUMna | — no ¢popmyie
f=pofs; (7.27)
6) npu npumeHeHuu 301108 Thna Il wm 111 — o popmyne
f:w (7.28)

rze Bz, Bi — kKodpdunmeHTs!, npuHUMaeMble 1Mo Tadnuie 7.16;
fs— cpenHee 3HaYeHHWE CONPOTHBIICHNUS TPYHTA Ha OOKOBOH MTOBEPXHOCTH 30H/12, Klla,
oTpesieNIieMOe KaK YaCTHOE OT JeJIEHUsI M3MEPEHHOI0 O0IIEro CONPOTHUBIICHUS
IpyHTa Ha OOKOBOM IIOBEPXHOCTH 30HJA Ha ILIOLIA/(b €r0 OOKOBOM MOBEPXHOCTU

B IpeJIeNIax OT MOBEPXHOCTH IPYHTA B TOUKE 30HAMPOBAHMUSI 10 YPOBHS PACIIONIOKEHHS
HIDKHETO KOHIIA CBaW B BEIOPAHHOM HECYIIIEM CIIOE;

fs — cpenHee conpoTuBIeHHUE i-T0O CJIOS TPYHTa Ha OOKOBO# MOBEPXHOCTH 30H/a, Klla;
hi — TommuHa i-ro ciost rpyHTa, M.

Tabnunpa 7.16

Cpennee Koadpurment nepexoaa Cpennee Koaddunuenrt nepexoaa Koaddunumenrt nepexosaa
3HAYECHHE orT sk Ry, B1 snauenue | ot fok f mus somma tuna |, | ot fg x f as 3omma Tna |1
COMpPOTHUB- JUTSI BUHTOBBIX CBail pu | CONPOTHB- B2 win 1, B;
JICHUA TS Harpyske JICHUA
rpyHTa 3a0uB- CKUMAIO- BBIZIEPTH- rpyHTa pu pu pu pu
Os KI[la | HpIX cBait e BaroIei fs fs,kla | mecuampix | rmHECTEIX | mecuaHBIX | TIMHHCTBIX
TPYHTaX rpyHTax 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 Koaddurpent nepexona Cpennee Koa¢pdumuent nepexona | Koaddurment nepexona
3HauCHHE ot gs k Ry, B1 sHauenne | ot fok f mmst 3ouma tuna |, | ot fg x f st 3onma Tuma |1
Comnpotus- JUIS BUHTOBBIX CBail mpu | CONPOTHUB- B2 nm 1, B
JICHUA IS Harpyske JICHUS
rpyHTa 3a6uB- CXKHMMa- | BBIICPIH- rpyHTa pu pu pu npu
O kIla HBIX CBai e BaloIen fs fs, klla | pecuampix | rommmCTHIX MEeCYaHbIX TJIMHUCTBIX
TpyHTaxX 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
20000 0,30 — — — — — — —
>30000 | 0,20 — — — — — — —
IIpumedanue — Jnd BUHTOBBIX CBail B IECYaHBIX TPYHTAX, HACHIIICHHBIX BOJIOW, 3HAUECHHUA KOd(PPHUIHCHTA
{31 MOIDKHEI OBITH YMEHBIIICHEI B J[BA pasa.

7.3.11 Hecymyo crnocoOHOCTh BHHTOBOWM cBau, paboTaromieil Ha CXUMAIOMIYI0 U
BBIICPTUBAIOIIYIO0 HArpy3kH, [0 pe3ylbTaTaM CTaTHYEeCKOrO 30HIUPOBAHUS CIEAYeT
onpeaenats mo Gopmyne (7.18), a yacTHOE 3HaYEHUE MPEACTHLHOTO CONPOTUBIICHUSI CBAH B
TOUYKE 30HAMPOBaHUSI — 10 popmyne (7.25), rae rryOnHa MPUHUMAETCS YMEHBIIEHHON Ha
3HaYeHHE AMaMeTpa Jonactu. [IpenenpHoe cConpoTHBIIEHHE TPYHTA MO (HA[) JIOMACTHIO CBan
M0 JaHHBIM 30HAMPOBAHMS TPYHTA B pacCMaTPUBAEMOW TOYKE CIEAYeT OIpeneisaTh IO
dopmyrne (7.26). B stom cinydae 1 — Ko3pUIMEHT, MPUHUMAaeMbIii 1o Tadimie 7.16 B
3aBHCHUMOCTH OT CPEIHEro 3HaueHUs COMPOTHBIICHUS TPYHTA IOJ HAKOHEYHUKOM 30HJA B
paboueli 30He, MPUHUMAEMON paBHOW nuaMmeTpy Jjomactu. CpeaHee 3HAUEHHUE TPENETLHOTO
COIIPOTHUBIJIEHUS! TPyHTa Ha OOKOBOW IOBEPXHOCTH CTBOJIA BHMHTOBOM CBau IO JaHHBIM
30HIUPOBAHUS TPYHTa B pacCMaTpUBaeMON TOYKE CIENyeT ompeneisTh mo dopmyne (7.27)
wiu (7.28).

7.3.12 Jlns OypoBoii cBam, ycTpamBaeMoil B COOTBETCTBUH C 6.5 a m paboTtaromieii Ha
C)KMMAIOIIYI0 Harpy3Ky, HECYIIyI CIIOCOOHOCTh CBaM B TOYKe 30HIMpoBaHus Fqy, kH,
JIOITyCKAeTCsl OIEHUBATh 0€3 HMCIIOJIb30BaHMS JAHHBIX O CONPOTHBIICHWH TPYHTa Ha Mydre
TPEHUsl YCTAaHOBKU CTaTUYECKOT0 30HAMPOBAHUS, HA OCHOBAaHMUHU pacyera 1o (Gopmyie

Fau = RA + UZy fih, (7.29)

rae R— pacueTHoe conpoTHUBIEHHE IPYHTA 101 HIPKHUM KOHIIOM cBaw, klla, mpuHuMaemoe
no tabsuue /.17 B 3aBUCUMOCTH OT CPEHET0 CONPOTUBIICHHS KOHYyca 30Ha (, klla,
Ha y4acTKe, PacloJIOKEHHOM B IIPEJEIax OJHOrO TMAMETPA BBILLE U IO IBYX AMAMETPOB
HUKe MOJIOUIBBI CBaU;
A — IIOWa Ik OIONIBEI CBA, M2;
fi— cpenHee 3HaYeHME PACUCTHOTO COMPOTHBIICHUS TPYHTA Ha OOKOBOM MOBEPXHOCTH CBaH,
k[la, Ha pacyeTHOM yudacTke hj cBau, ompenensieMoe 1Mo JaHHBIM 30HIUPOBAHHS
B COOTBETCTBUH ¢ TaOmunein 7.17;
hi — TonmmHa i-ro ci0s rpyHTa, KOTOpas J0KHA MPUHUMAThCS He Ooee 2 M;
Yef — K03 (PULIMEHT, 3aBUCSIIMMA OT TEXHOJIOTUU U3TOTOBJICHUS CBAaU M IPUHUMAEMBbIN:
a) MU CBasiX, 0ETOHUPYEMBIX HACYXO0, paBHBIM 1;
06) npu OETOHMPOBAHMHU TMOJ BOJIOW, MOJA TIJIMHUCTBIM pPACTBOPOM, a TaKXkKe IpH
UCIOJIb30BaHUU 00CaIHBIX HHBEHTAPHBIX TPYO paBHBIM 0,7.
7.3.13 Hecymiyto ciocobHOCTh Fg, KH, cBaii 1o pe3yiabTaTam MX pacdeToB 1o (Gopmyiie
(7.29), ocHOBaHHOW Ha TAaHHBIX CTATUYECKOTO 30HIUPOBAHUS KOHYCOM, CIEIyeT ONpPEeesITh
KaK CpeJHee 3Ha4eHUe U3 YaCTHbIX 3HaueHul Fqy U1 BceX TOYEK 30HIUPOBAHUS.
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7.3.14 VYuurbiBas OonbIlKe Harpy3Kd, IiepeaaBaeMble Ha OypoBbIe  CBaw,
PEKOMEH/IyeTCsl TMapajulebHO C PacyeToM Hecylled CIoCOOHOCTHM CBau IO pe3yibTaraM
CTaTUYECKOTO 30HAMPOBAHMS TPOBECTH pacyeT B COOTBETCTBUU C monpaszaenom 7.2. [lpu
pPacXoKJIEHUSAX B MOJNyUYEHHBIX 3HAYCHUSX HECyIlel crocoOHOCTH cBail 6omnee 25 % cienyer
BBINOJIHUTH CTATHYECKUE UCTIBITAHUS CBA.

Tabnuma 7.17

CpenHee 3HaUCHUE PACUETHOTO
PacueTHOe COMPOTUBIICHUE TPYHTA MO, o
ComnpoTuBiieHHE KOHYca 30H1a J, HIBKHHM KOHLIOM GypoBoii caan R, kTTa CONPOTHBIECHHS Ha OOKOBOH IOBEPXHOCTH
kIla ceau f;, xITa
[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 —

IIpumevyanus

1 3nauenus R u f; 171 mpoMexKyTOUHBIX 3HAYEHUI () OTIPEACISIOT HHTEPIIOIISILIHCH.

2 TlpuBeneHHble B Tabuuue 3HadeHus R u fi oTrHocsaTcst k OypoBbiM cBasm auamerpom 600 — 1200 wmm,
HNOTPY)KCHHBIM B TPYHT He MeHee 4eM Ha 5 M. [Ipy BO3MOXHOCTH BO3HHUKHOBEHHsS Ha OOKOBOW HOBEPXHOCTH CBaM
OTPHLATEILHOTO TPEHHUsI 3HAUCHUS f; U1 0cenaroIuX ClI0eB MPUHUMAIOT CO 3HAKOM «MUHYC).

3 Tlpu npussThIX B Tabmune 3HadeHusx R u fj ocagka cBau mpu coorBercTByMoleidl Harpyske Fy He mpesbimaer

0,03d.

7.3.15 [lpr HaNMMUYWU Ha IUIOIIAJKE JAHHBIX WCIBITAHWA CTAaTHYECKON Harpy3kod Ha
BJaBIMBaHHEe OT 3 A0 5 3a0MBHBIX CBail B OJMHAKOBBIX T'PYHTOBBIX YCIOBHUSX, a TaKkKe
pe3yabTAaTOB CTATHUYECKOTO 30HAMPOBAHUA (IIECTh U 0OJIee UCIIBITAHM), U €CIIU PE3yJIbTaThI
pacyeToB OTJIMYAIOTCA MeXay coOoil He Oonee ueM Ha 25 %, Hecyllylo CIOCOOHOCTB
OTIPENIETISIOT 1Mo (hopmyIie

F
Pt (7.30)
NY gs
> Fu .
A —— — CpCAHEC 3HAUYCHUC MPCACIIBHOTO COIIPOTUBIICHHUA CBAW,
n

Ygs — KO2QPHUIMEHT HANEKHOCTH 110 TPYHTY, OIPEAEIAEMBIN 110 pe3yIbTaTam
30H/AMPOBaHUs 110 popmyiie

Yos = 1+ Vs, (7.31)

9IS Vs — KO3 QPHUIMEHT BapHallii YaCTHBIX 3HAYEHUH NMPEIeIbHOTO COMPOTHUBIICHHUS
CBaW, PACCUMTAHHBIX IO JAHHBIM 30HAUPOBaHMS, onpeaensseMsiii mo 'OCT
20522.

7.4 Pacuer cBaii, cBalilHbIX © KOMOMHHPOBAHHBIX CBAIHO-TIUTHBHIX (PyHIaAMEHTOB
no aedopmManuaM

7.4.1 Pacyer ocaZok cBalHBIX ()yH/IaMEHTOB (pacyeT Mo BTOPOM IpymIme MpeaeibHbIX
COCTOSIHMI) JOMYCKAETCs BBINOJIHATH C UCIIOJIb30BAHMEM PACUETHBIX CXEM, OCHOBAaHHBIX Ha
MOJIeJIM TpyHTa Kak JMHEHHO-IeopMUpYyeMOil cpenbl, MpH 005S3aTEJbHOM BBINOJIHEHUN
ycnosus (7.2).

Ocanka OAMHOYHOM BUCSYEH CBaW PaCCUMUTHIBAETCSA 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 o MeToQuKe, YYUTHIBAIOUIEH B3aMMHOE BIIMSHHE CBall B
KyCTe.

Ocazka OOJBIION TPYIIBI BUCSYUX CBal (CBAHOTO IMOJIST) MOKET OBITH OMpesesieHa C
UCIIOJIb30BAaHUEM MOJENIU YCJIOBHOTO (yHIaMEeHTa Ha €CTECTBEHHOM OCHOBAaHHUU B
cooTBercTBUM ¢ 7.4.6—7.4.9.

Ocanky KOMOMHUPOBAHHBIX  CBAaHO-IUIMTHBIX  (YHIAMEHTOB  PEKOMEHAYETCS
paccuuTthsiBath 1o 7.4.10—7.4.14.

[TomyueHHble pacuyeTOM 3HAUEHUS OCAZOK CBaHOrO ¢yHIaAaMEHTa HE JOJIKHBI
IIPEBBILIATH MIPEAEIBHBIX 3HAUEHUN 110 yciioBulo (7.4).

Pacuer cBaii mo gedopmaimusM Ha COBMECTHOE JICWCTBHE BEPTHKAIBLHON U
TOPU3OHTAIILHON CUJI U MOMEHTA CJIEYET BBINIOJHATh B COOTBETCTBHUH C MPUIIOKEHHEM B.

[Tpu waanmexaimieM OOOCHOBaHMH JOIMYCKAeTCsl MPOU3BOJIUTH pacueTsl Aedopmariuii
CBaHBIX (YHIAMEHTOB B HEJIMHCHHON IOCTAHOBKE C HCIIOJIb30BAHHEM aIlpOOUPOBAHHBIX
MoJieJIel TpyHTa U YUCIEHHBIX METOJIOB pacyera.

Pacuem ocaoxu oounounoii ceau

7.4.2 Pacyer ocaJlku OJJMHOYHBIX CBail, POPE3AIOLIUX CIOI TPYHTA C MOIYJIEM CIIBUra
G1, MIla, xkospdummentom [Tyaccona vi u OMUPAIOIIMXCS HA TPYHT, paCCMaTPUBAEMBIN Kak
JHHEHHO-IeopMUpyeMoe TONIYIIPOCTPAHCTBO, XapakTepusyemoe Moayiem casura Gp u
ko3 duirenTom [IyaccoHa 15, HomycKaeTcst MPOU3BOIUTH TIPH BIOJIHEHUH (HoApasaen 7.2)
u npu ycnoBuu I/d > Gil/Gd > 1 (rme | — nmnmua cBam, M, d — HapyXHBIA JUAMETP
MOTIEPEUHOT0 CEYEHUS CTBOJIA CBaH, M) 10 (hopMyJiam:

a) ISl OMHOYHOM BUCSYEH cBan 0€3 yIIMPEHUS MATHI

N
s=pB G_ll , (7.32)
rae N — BepTHKajbHas Harpyska, epeaBaeMast Ha cBaro, MH;
B — xoaddummenT, onpenenseMsiit o Gopmyiie
B:E+1—(B_"°‘), (7.33)
Ay X
snech B’ = 0,17In(k,G1l/God) — koadduiineHT, COOTBETCTBYIOIINI aOCOTIOTHO JKECTKOM CBae
(EA = );

a’= 0,17In(k,11/d) — Tot sxe K03 unHeHT 1T CiTydast OAHOPOTHOTO OCHOBAHHUS C
xapakTepuctukamu Gy 1 vy,
X= EA/G1]? — OTHOCHTEINbHAS JKECTKOCTD CBAH;
EA — XKECTKOCTb CTBOJIA CBau Ha cxxatue, MH;
A1 — TapaMeTp, XapaKTepHU3yIONIUi YBETUYESHUE OCAJIKHU 3a CUET
CKaTHs CTBOJIA U OTIPEICIIIEMBIH 10 popmyIie
2,12 3/4
R (7.34)
3/4
1+212y
K., ki1 — k03¢ dunenTs, onpenenseMsie o Gopmysie
k, =2,82—3,78v + 2,18V* (7.35)

COOTBETCTBEHHO MpH V = (V1 + v2)/2 unipu v = vy;
0) A7 OJMHOYHOM CBaul C YIIUPEHUEM IIAThI WM CBaU-CTOWKU
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022N NI
S=—/—+—
G,d, EA
rae dp — IuaMeTp YIupeHust CBau.

Pacuer ocagku oamHOYHOW OypOoHAOWBHON CcBau B OWIMHEHHON MOCTAaHOBKE IS
pacueTa OJJHOCBAaHbIX (PyHIaMEHTOB CM. B MpuiioxeHuu /1.

7.4.3 Xapaktepuctuku G; U Vi IPUHUMAIOTCS OCPETHEHHBIMHE JIJISl BCEX CIIOEB IPYHTA B
npezenax TayOMHBI morpy:kenus cBau, a Gy u vo — B npeaenax 0,5 |, 1.e. Ha rimybunax or |
o 1,51 or Bepxa cBaif, mpu YCJIOBHH, YTO MOJ HWKHUMH KOHIIAMH CBail OTCYTCTBYIOT
TJIMHUCTBIC TPYHTHI TEKyUel KOHCUCTECHIIMU, OPTaHOMUHEPATbHBIC M OPTaHUYECKUE TPYHTHI.

Monayne caBura rpyata G = Eo/2(1+v) momyckaercs mpuHumarh paBHbiM 0,4 Eg a
ko3 dunuent K, papabim 2,0 (rae Eo — Mmoxyns o61mei nedopmaryn).

Pacuernpiii nuametp d Ui cBall HEKPYIJIOTO CEUYCHHMS, B YACTHOCTH CTAaHIAAPTHBIX
3a0MBHBIX CBall 3aBOJICKOTO M3TOTOBJICHUS, BEIUUCIISICTCS IO OopMYyIie

d= \/4;A , (7.37)

rac A— miomaiab MoIepeuIHOro CCYCHUs CBau.

: (7.36)

Pacuem ocaoku ceaithozo Kycma

7.4.4 Tlpu pacuere OcCaJOK TpyNIbl CcBail HEOOXOIMMO YYUTHIBATH HMX B3aUMHOE
BIUsHUE. JlomoiaHUTENbHAs Ocajka CBaW, HaXOJsIIEHCs Ha paccTOSHUM a (paccTosiHue
U3MepSeTCs MEXKIY OCSIMH CBaif) OT cBau, K KOTOPOU MpuiiokeHa Harpyska N, paBHa
N

S.q =0 , 7.38
ad G1| ( )
rIe
0171In ;&Gll eciu % >1;
5= 28 . é"’l‘ (7.39)
0 comm ——L <1

Goa
7.4.5 Pacuer ocajaku i-ii cBaum B TpyIe W3 N CBail NPU M3BECTHOM pacHpe/eliCHUH
Harpy30K MeJy CBassMU IIPOU3BOAUTCS MO hopmyie

N .
s =s(N;)+ 28; —, (7.40)
j# - Gl
rae S(N) — ocaznka omuHOYHOM CBaM, onpeaensemMas mo gpopmye (7.32);
Jij — K03((UIMEHTBI, pacCUUThIBacMbIe 110 popmyite (7.39) B 3aBUCUMOCTHU OT PacCTOSHUS

MEXy i-i U j-ii cBasMHu;

N; — Harpy3ka Ha |-10 CBalo.

B ciygae korga pacnpeneneHue Harpy3kKu MeXIy CBasiMu HeM3BeCTHO, (hopmyna (7.40)
MOXET HCIOJb30BaThCsA IS  pacyera B3aUMOJEWCTBUS CBailHOro (QyHmamMeHTa C
HaAQyHIaMeHTHOM KOHCTpykuue. Ilpu »sTomM ynoOHO HCHOIB30BaTh METOA  CHII
CTPOUTENIBHON MEXAHUKHU.

B3aumHoe BiusiHEE 0CaloK KYCTOB CBail CelyeT YUUThIBaTh METOJOM YTJIOBBIX TOYEK.

Pacuem ocadku ceaitnozo pynoamenma Kax ycioenoz2o gynoamenma

746 Ocanka OoJbIIepasMepHOr0 CBaWHOTO (yHIaAMeHTa (CBAHHOTO  ITOJIS)
MOJICYUTHIBACTCS IO (hopmyIie
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S=Sg +AS, +AS, (7.41)

IJie Sef — OCaJIKa YCIOBHOTO (PYH/IaMEHTA;
AS, — JONONHUTENBHAS 0CAIKA 32 CUET IPOJABIMBAHKSA CBall HA YPOBHE MOJIOIIBbI YCIOBHOTO
dbyH1ameHTa;
AS. — JONIOJIHUTENBHAS 0CAJKa 32 CUET CHKATHS CTBOJIA CBA.
7.4.7 I'panunpl ycaoBHOTO ¢GyHIaMEHTa (CM. PHCYHOK 1) ONpenessioT CISIYHOIINM

o0OpazoM:
a) i)

=
-

B r

P22 A

!
i

L
[n
£

o M NV N____

A B

MMM

P O-m——————— =1~
I e

Pucynox 1 — Onpenesnenue rpaHnull yCJI0BHOT0 (PyHAaMeHTA NPH pacyeTe 0CaJAKU CBaifHBIX PyHI1aMeHTOB

CHU3Y — IUNIOCKOCTBIO AB, mpoxosmieil uepe3 HUKHUE KOHIIBI CBal;

¢ OOKOB — BepTUKaIbHBIMU TUTOCKOCTAMU AB 1 BI', orcTosimMu ot oceil kpallHUX psSaoB
BEPTUKAIBHBIX CBail Ha pacctosiuuu 0,5 mara cBaii (pucyHok 1, a), Ho He 6onee 2d (d — auamerp
WIM CTOPOHa IIONEPEYHOrO0 CEUEHHUs cBaM), a MpU HAJUYUM HAKIOHHBIX CBal —
HPOXOIAIIUMH Yepe3 HIDKHUE KOHIIBI 3THX CBaii (pucyHOK 1, 0);

CBEpXY — MOBEPXHOCTHIO IJIAHUPOBKY IpyHTa BI'.

Pacuer ocagku ycinoBHOro ¢yHIaMeHTa HPOM3BOMAT METOAOM  MOCIOHHOIO
CyMMHpOBaHHs  JedopManuil  JTUHEHHO-AEQOPMUPYEMOrO OCHOBAaHUS C  YCIOBHBIM
orpannueHueM cxumaemoi Ttomum (cm. CIT 22.13330). BeprukaibHOe HOpMalbHOE
HaNpsUKEHHE Gy, omnpependomee aedopmanum ¥ NIyOMHY CKMMAeMOM  TOJIIH,
MOJICUMTBIBAETCS TOJIBKO OT JEMCTBUS HAarpy3kH, MPUIOKEHHOW K CBallHOMY (QyHIaMEHTY,
T.6. BEC TpyHTa B IIpeierax ycJIOBHOro (yHaamMeHTa He YyuyuTbiBaeTcs. HauanbHble
HAIPSKEHUS Oz ONIPENEISIIOTCS C YYETOM OTPBIBKHA KOTJIOBAHA.

Bo3MokeH Takyke TpeXMEpHBIN YHCIEHHBIH pacueT 0CaJKu yCIOBHOIO (hyHAaMEHTa Kak
AQHU30TPOITHOIO MAacCHBa C YYE€TOM €r0 KOHEYHOM JKECTKOCTH HA CIBUI II0 BEPTUKAIbHBIM
IIJIOCKOCTSIM.

IHpuwmeuyanue — I[lpu pacyere OCHOBaHHUI OMOP MOCTOB YCJIOBHBIH (DYyHIAMEHT JOMyCKAaeTCs
NPUHUMATh OTPaHUYCHHBIM C OOKOB BEPTHKAIBHBIMH IUIOCKOCTAMH AB u BI', OTCTOSALMMH OT Hapy»XHBIX
KpailHUX psIIOB BEPTUKAIBHBIX CBail Ha paccrossauu h (1o n/4).

7.4.8 BenuuuHa ocaiky IMpoJaBiIuBaHUsA AS, 3aBHCUT OT IIara cBail B CBaifHOM IOIe,
IpUYeM Iar MOXKET OBITh MEepeMeHHBIM. PacdeT cieayeT BBINONHITH MPUMEHHUTEIHHO K
HWIMHIPUYECKOMY 00beMy (sideiike), B mpeienax 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 CBaiHOoIo
NOJISl B OKPECTHOCTH JaHHOW cBau. [pyHT B oObeMe SUCHKH JIENUTCS HA JBE OJHOPOJHBIC
yacTu: B mpezenax IUHBI cBaw | ¢ momyiaem obmieit aedopmanuu E; u xoaddummenTom
MOTIEPEYHOM JeopMaliii V1, & HIKE — C aHAJIOTHYHBIMU mapamerpaMu Ep u vo. (B oGriem
cily4ae HEOJHOPOJHOIO IO TIIyOMHE OCHOBAHMSI 3TH MapaMEeTpPhl MOTYYAIOTCS OCPEIHCHHUEM,
cM. 7.4.3 v prCyHOK 2.)

P cBasn
LLLLLL

R e
L ; o ',‘1 , e ]
-~ % L
el i e
— 'LJ d L =
e lio ot
e e [
5 T - 2
_+~ ‘+ e f# —q ::;, : P
1 »-‘""&"‘u,, 1 o ._* i - P—.
} r ! —y ;;i ps
e AL
NS e T T
| ¢ * Oce cummeTpmin

Pucynox 2 — PacueTrHasi cxeMa MeT0Ja siYeiik1

Buewnsis Harpy3ka Ha siueiiky cocrasisier P = pQ. B ciyyae 0a1HOPOJHOTO OCHOBaHUS
(E1= Ep, v1 = v) ocaaka nMpoaaBIMBaHus paBHA

1_ 2
Ay = % (a—15d) , (7.42)

2
rae d — auamerp cBau.
Jns uneanproii cBau (E; = 0)

A-v3)1-k)P

AS.n ~ 7.43
pO dE2 ( )
rae k=AQ.
B o6miem ciyuae 0 < E; < E; ocanka mpogaBinBaHus paBHA
ASy
As, = . (7.44)
ﬂ 1_5 +E
7.4.9 Ocanky 3a cHeT CxaTHsI CTBOJIA JIOIMTYCKACTCS ONPeAeIATh o Gopmyrie
P(-a
As, = Q . (7.45)
EA
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Pacuem KomoOunuposanno2o ceaino-na1umnozo ynoamenma

7.4.10 KomOunupoBanusiii cBaiHO-muTHBI (KCII) ¢yHmament, coueraroniumit
CONMPOTHUBIIEHWE CBall U IUIUTHI, JOJDKEH NPUMEHAThCA s yMEHbLIEHUs oOumeld u
HEPABHOMEPHON OCaJKU COOpYyKeHUH. JlonmycTUMBI IPOEKTHBIE PEIIEHUS KaK C IEPEMEHHBIM
B IUIAHE IIarOM CBaii, TaK U C MIOCTOSIHHBIM ILIarOM.

7.4.11 bonbiepasmepHbie CBaiiHbIC KYCThI U MOJISl CBAai B Ciy4yae, €CJIM UX OCHOBaHHUE
CJIIOKEHO IEeCKOM CpelHeW IUIOTHOCTH M IUIOTHBIMH, a TakK)K€ TJIMHUCTBIMU TPYHTaMH C
nokasaresueM Tekydectu Huxke [ < 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
dbyHnameHThl, 6€3 yuera rnepeiayl Harpy3ku Ha OCHOBaHHE (DYHIaMEHTHOM IITUTHI.

7.4.12 Pacuer KOMOMHUPOBAHHOTO CBAHO-IUIMTHOTO (PyHJAMEHTA JTOJIKEH BKJIIOYATh:

ompeziesieHue YCUINM B 2JIEMEHTaX KOHCTPYKTUBHOM CHCTEMBI (B PAIOBBIX M KPalHUX
CBasX, a TAK)KE B IUTUTE POCTBEPKA);

onpefieNieHue IMepeMeleHnd KOHCTPYKTUBHOMW CHCTEMbI B IIEJIOM U €€ OTIENbHBIX
AIIEMEHTOB;

ompezeNieHue J0Jel Harpy3Kd, BOCIPUHUMAEMBIX CBasMU U OOBEAMHSIONICH HX
TJIMTOM.

7.4.13 Bpi6op mmuHbl cBaii m ux mar B cocraBe KCII mpou3BoauTcs Ha OCHOBaHHH
pacyera mo nedopmarmaM ¢ oOecriedeHHEeM JOMYCTHMOW BEIMYHHBI OCAJ0K, KPEHOB U
OTHOCHUTEJIBHOM pa3HOCTH OCaJI0K BO3BOAMMOIO coopyxeHus B coorBerctBuu ¢ CII 22.13330.

7.4.14 Benuuuna cxxumaemMou Tonuy H npu onpeaeneHuu 0cagku KOMOMHUPOBAHHOIO
cpaifHo-mimuTHOro (KCII) ¢yHnameHTa JOKHA ONpENeisaTbes Kak JUld  YCIIOBHOTO
¢byHIaMeHTa B COOTBETCTBUHU C peKoMeHaausmu 7.4.7.

7.4.15. PacueT cBalHO-IJIMTHOTO (pyHAAMEHTa MOXKET OCYILECTBIIATHCS KakK IJIMTHI Ha
yIPYroM OCHOBAHMU C HCIOJIb30BAHHWEM IEPEMEHHOro B IUIaHE Kod(p(duULIMEeHTa yNpyroro
orropa TpyHTa. IIpu 3TOM CpeiHsst BeIMYMHA YOPYroro OTHOpa TPyHTa MOXKET ObITh
Ha3HayeHa KaK HEeMOCPEACTBEHHO U3 MPOCTPAHCTBEHHOTO HEJIMHEHHOrO pacueTa, Tak U IyTeM
pEIIEHUsT OCECUMMETPUYHOM 3aJaud JUIsl SYEHKH, BKIIOYAIOIIEH CBAal0 M OKPYKAIOIUN ee
MaccHB TpyHTa (pucyHok 2). [Ipu Ha3HaueHuu BeaMUMHbI KO3 PUIIMEeHTa yIIpyroro oTnopa B
KpaeBbIX 30HAaX M JPYrUX MeCTax KOHIEHTpalUuu HANpsDKEHUH CleNyeT Y4YHUTHIBAaTh
MPOCTPAHCTBEHHYIO paboTy ¢QyHaamentoB. I[lnaHoBoe pacnpeneneHue KECTKOCTHBIX
XapaKTEpUCTHK B 3TOM CIy4ae OINpPENEseTCs] Ha OCHOBAaHUM YHCIECHHOIO MOJEIMPOBAHUS C
MCIIOJIb30BaHUEM T€0TEXHUYECKUX MTPOrPaMM MIIM UHBIX PELIEHUI.

7.4.16 Ilpu npoBeneHUM NPEIBAPUTEIBHBIX PACUETOB OCAIKH Sy, CBAMHO-TUIMTHOTO
dbyHIaMeHTa clelyeT yYUThIBaTh, UTO €€ BETMYMHA HE MOKET MPEBBICUTHh OCAJIKH IUIUTHOTO
dbynaameHnTa, onpeneneHHoi B coorBeTcTBUU ¢ MeToaukon CII 22.13330, u oka3arbcst MeHee
0CaJIK1 CBalHOTO (PyHJJAMEHTa, MOJIYUEHHOM IO cXeMe YCIOBHOIo (yH/IaMEHTa.

7.5 Oco0eHHOCTH NMPOEKTUPOBAaHUS 00/IblIepa3MepPHbIX KYCTOB U MoJIeil cBaii
U IUIMT POCTBEPKA

7.5.1 PacueT KOHCTPYKTUBHOW CHCTEMbI «CBallHOE OCHOBaHME — M3rMbaemas IUIuTa —
BEpXHEE CTPOEHHE» B O0OIEM ciy4yae CcleAyeT MpPOU3BOAUTh B MPOCTPAHCTBEHHOU
MIOCTaHOBKE C YY€TOM COBMECTHOW pabOThl HaJ3€MHBIX U MOJ3EMHBIX KOHCTPYKIMH 3/1aHUM,
CBalHBIX (YHIaMEHTOB M MX OCHOBaHMA. OmpeneneHue BHYTPEHHUX YCWIMH B CBasX U
IUIUTE POCTBEPKA CJIEIYET BBINOJHATH YHCICHHBIMU MeToAamMu Ha DBM c¢ ncnonap30BaHNEM
anpoOMpPOBaHHBIX MTPOTPaMM, OMUCHIBAIOLINX TaAKOE B3aHMMOJCHCTBHE.
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7.5.2 [Ilpu pacuere OoJsbllIepa3MEPHBIX CBAWHBIX (PYHIAMEHTOB aedOpMAIIMOHHBIC
XapakTEepUCTHKH MaTepuala CBail, pocTBEpKa © HaA(QYHIAMEHTHBIX KOHCTPYKIIMN
JIOTYCKAeTCsl CUMTaTh YHNPYT'MMH, OTPAaHUYMBAs PACUETHBIC YCWIMS MpeleiaMH JUHEHHON
IPONOPLUOHAIBHOCTH. MexaHuuecKkoe IOBEJAECHUE TIpyHTa JOJDKHO IPEUMYIIECTBEHHO
OTKCHIBATHCS HEIMHEHHBIMUA MOJIETISIMU.

7.5.3 Mexannyeckas paboTa rpyHTa IpU ONPEICICHUN BHYTPEHHUX YCHIIMH B CBasX B
coctaBe  OoJjblIepa3MepHBIX  CBallHBIX  (YHIAMEHTOB  IPEUMYIIECTBEHHO  JIOJDKHA
ONMCHIBATHCS MOJEIISIMHU, UCIIOJIb3YIOIMMHU XapaKTEPUCTUKU IPYHTA, OIPENEIECHUE KOTOPBIX
pernamentupoBano jaeuctByronumMu  [OCT. C menbo  BBISBIEHUA OCOOCHHOCTEH
MEXaHUYECKOW paboThl (yHAAMEHTOB M HAJA3EMHBIX KOHCTPYKIMH B OTAEIBHBIX CIIydasx
MOTYT TIPUMEHATbCA OoJiee CIOXKHBIE YIPYroMIaCTUYECKHE MOJIENH, YYHUTHIBAIOLINE
YOPOYHEHHWE U pa3ylpOUYHEHUE TIPYHTOB, IWIATAHCUIO U Jp. (MHOromapaMeTpuyecKue
yIpyromiacTudeckue Moienu). Bo3aMoXHOCTh BbIOOpa TaKOW MOJENHU TOJDKHA OMPEIEISIThCS
MOJIHOTOM  MH)XEHEPHO-TEOJIOMYECKUX  U3bICKAHUHM M YPOBHEM  OTBETCTBEHHOCTH
MPOEKTUPYEMBIX coopykeHuil. [lpu mpoBeaeHHMH pacyeToB MO MHOTONAPaMETPUUYECKUM
YIPYTOIUIACTUYECKUM MOJIENSIM B COCTaBE MPOEKTa HEOOXOAMMO IPOBOAUTH COMOCTABICHUE
pe3yNbTaTOB pacuera MO Pa3IMYHBIM MOJEISIM M YYUTHIBATH BO3MOXHOE YBEIUYECHUE
BHYTPEHHUX YCUJIMH JUIS BCEX KOHCTPYKTUBHBIX 3JIECMEHTOB.

7.5.4 Tlpu mOCTpOEHUM PACUYETHON MOJENM OCHOBAHMS JIOJDKHBI OBITH Ha3HAYEHBI
HEoOXouMBbIe TabapuThl pacueTHON 007acTH M KOHPHUTypanus KOHEYHO-3JIEMEHTHOW WIIH
KOHEYHO-Pa3HOCTHOU pa30uBku. Pa3zmepbl 001acTu OCHOBaHMs, IPUMBIKAIOIICH K CBAalfHOMY
(GyHIaMEHTy M yYUThIBA€MOM IPHU pacuere CBAHOIO OCHOBAaHMsS, JOJDKHBI 00ECIeurBaTH
OTCYTCTBHE CYIIIECTBEHHOTO BIMSIHUSI TPAHUYHBIX YCIOBUN HA PE3yJIbTaThl PACUETOB.

755 Ilpu mnpoBeaeHun pacyeToB (YHIAAMEHTOB CIEAYeT YYUTHIBATH BIUSHUE
YCTPOMCTBA KOTJIOBAaHA, €r0 OrPa)IAI0IINX KOHCTPYKIMMH, MOCI€A0BAaTEIbHOCTH BO3BEICHHUS
0JI0KOB, YacTeil U ouepenel COOpyKeHHs, HEOAHOPOJHOCTH B T€0JIOTMUECKOM CTPOCHUH.

7.5.6 PacuetHas Mozenb OoJblepa3MepHBIX KYCTOB M IMOJIEH cBail J0JKHA CTPOUTHCS
TakuM 00pa3oM, 4TOOBI coOJiep’KaThb IOTPEUIHOCTh B CTOPOHY 3amaca HaJeKHOCTU
NPOEKTUPYEMBIX (DYHIAMEHTHBIX M HaA3eMHBIX KOHCTpykumid. Ecmu 3apanHee Takas
MOTPEIIHOCTh HE MOXKET OBbITh ONpesielieHa, HEOOXOUMO MPOBEICHNE YTOUHSIOIIUX PACUETOB
U olpejiesieHne Hanbosee HeONMaronpusTHBIX BO3/EHCTBUII Ha KOHCTPYKIUH. Tarkke ciemyer
YUUTBIBaTh BO3MO)KHbBIE HEOINPEIEICHHOCTH, CBSI3aHHbIE C HA3HAUEHUEM PacueTHON MoJeIH U
BBIOOPOM J1epOPMAIIMOHHBIX M IPOYHOCTHBIX MOKa3aTenel rpyHTOB OCHOBaHUS. JIJIst 3TOro npu
MIPOBE/IEHUU KOMITBIOTEPHBIX PAcyeTOB OOJIbLIEpa3MEPHBIX TIPYII CBail U CBAHO-IUTUTHBIX
(GyHIaMEHTOB PEKOMEH]IyeTcs MPOBOIUTH CONOCTABIEHUE OTIEIBbHBIX PE3YyJIbTaTOB pacyera
AIIEMEHTOB PACYETHOM CXEMBbI C AHATUTUYECKUMHU PEIIEHUS MU, BBIIOIHITH CONOCTaBUTEIbHbBIE
WM aJbTEPHATUBHBIC PACUEThl O PA3IMYHBIM F'€OTEXHUYECKUM MIPOTrpaMMaM.

7.5.7 Tlpum pacuerax, HUCIOJB3YIOUIMX Ui KAKIOTO I-TO CIIOS TPYHTa TOJBKO
CTaHAapTHBIE NeOpMAIIMOHHBIE TTApaMeTpbl TPYHTOB (Ei — Moxyib Aedopmanuu i-ro cios
IPYHTA [0 BETBU MEPBHUYHOTO HArpyxeHus, £, — MOAyib AedopMainuu i-ro cjiosi TpyHTa M0
BETBH BTOPHYHOTO HarpykeHus W Vi — kodpduuuent [lyaccona i-ro cios rpyHTa),
JIOITyCKaeTcs TTyOuHy pacueTHOM 00JacTH Ha3HAyaTh Tak XKe Kak U MPH pacdyeTax 0CajloK Io
cxeme ycioBHOro ¢yHaameHnta mozapazaena 7.4. Ilpu mpoBeaeHWHM pacdyeToB 1O
MHOTOMapaMeTPUUYECKUM MOJIENIAM TITyOMHAa CKUMAaeMOW TOJIIM JOJDKHA OINpPeNeNAThCsl Ha
OCHOBaHUU MPOBEJCHHBIX PACUETOB.

7.5.8 Ilo pesyapraraM pacueToB JOJDKHA OBITh BBISBJICHa KayeCTBEHHas U
KOJIMYECTBEHHAs] KapTHUHA TPYIMIOBOIO U KpaeBoro 3(pQeKkToB B CBAilHOM OCHOBaHHH, T.€.
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0Cc00EHHOCTH paboThl CBald, HAXOIALIMXCS HAa Pa3HbIX y4acTKax cBaifHoro nosa. Heo6xonumo
YYUTHIBATh YBEIMYEHUE IOJATIMBOCTA CBai, pabOTAalOIIUX B COCTaBE CBAWHOM TPYIIIBI
(mosis, Kycra) IO CpPaBHEHMIO € DPAaOOTOM OAMHOYHBIX CBail, a TakKkXke IEePEeMEHHOCTh
COIPOTHBIICHUS CBail U TPyHTa B 3aBUCUMOCTH OT UX MECTOIIOJIOKEHHUS (KpaeBOro: yrioBoro,
TOPLEBOTO U IIP.; BHYTPEHHETO: LIEHTPAJIBLHOI0, IPOMEKYTOYHOIO U IIP.; B PA3PEKECHHON MU
CTYIIIEHHOM 4acTH U Ip.) B IPYyIIIE.

7.5.9 Ilpu pacuere HaJI3eMHBIX U (DYHIAMEHTHBIX KOHCTPYKLUMH 34aHUHN JOMyCKaeTcs
CBallHOE OCHOBAHME OIMCHIBaTb C IIOMOIIBIO JIMHEMHBIX M HEJIMHEHHBIX KOHTAKTHBIX
JJIEMEHTOB IOAATIMBOCTU. XapaKTEPU3YIOIUE ITH IEMEHTHl 3aBUCUMOCTH «HArpyska —
ocazka» Uil TOJIOB CBall M MEKCBAWHOW ITOJOLIBBI IUIMTHI-POCTBEPKA PEKOMEHIYETCS
OIpeseNATh IIyTeM MPOCTPAHCTBEHHOIO pacyeTa CBalHOIr0 OCHOBaHUS MO JedopManusM B
JMarna3oHe Harpy3oK, XapakTepHU3YIOIEM BO3MOXKHBIE IE€pernajbl pacyeTHBIX peakuuil B
rojoBax cCBal M MeXcBailHOro rpyHra. JlomyckaeTcst ONUCBIBaTh pabOTy HEJIMHEHHbBIX
KOHTAKTHBIX 3JIEMEHTOB IOJATIMBOCTU IIyTEM HECKOJbKMX HTEepaluuil ¢ H3MEHEHUEM
(mepecyeToMm) )KeCTKOCTE! JIMHEHHBIX KOHTAKTHBIX 3JIEMEHTOB.

7.5.10 Jlns ompeneneHusi >KECTKOCTHBIX XapaKTEPHCTUK OCHOBAHHS  JIOIYCKAaeTCs
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 KoHueHTpaluoo CABUTOBBIX AedopManuii U MJIaCTUUECKOE TEUEHHE IPyHTa IO
ITPaHULIE  «CBasg — TIPYHT» CIEAyeT OIUCBHIBATH IIyT€M HCIIOJIB30BAHMS CIEIHAIbHBIX
«UHTEepPEHCHBIX» (KOHTAKTHBIX) 3JEMEHTOB WJIM HAJJIEKAIIEro CryIIeHUs] KOHEYHO-
3JIEMEHTHOH (KOHEYHO-PA3HOCTHOM) pa30MBKH.

7.5.12 JIns coopyxennii | yposus otBeTcTBeHHOCTH ("OCT 27751) pacueT pocTBEpKOB
OoJblIepa3MEPHBIX CBAMHBIX (YHAAMEHTOB JIOJKEH OCYILECTBIIATHCS TOJIBKO B HEIMHEHHON
nocraHoBke. g coopyxenuit II u Il ypoBHEN OTBETCTBEHHOCTH JIOITYCKAETCS BBITOIHATH
pacyeT H3rubaeMoro pocTBEpKa C HCIOJIb30BAaHMEM MOJENIU YIPYroro OCHOBaHMA,
XapaKkTepU3yeMoro TIEPEMEHHBIMH B  IJIaHEe KOI(PQPUIMEHTAMH  KECTKOCTH. OTH
KO3 QUIMEHTHl  Ha3HAyaroTCsd [0 pe3yibTaTaM pacyera cBailHOro ¢yHaaMmeHTa I0
nedopManusM coryiacHo nozpasnaeny 7.4. Ilpu sTom Nmpu NPOEKTHUPOBAHHHM KOHCTPYKLIHU
IUIUTHOTO POCTBEpKa CleayeT BbIOMpaTh Haubojiee HeOJIaronpHsTHBIE Cydyal BO3MOKHOTO
pacnpenenenns CONpOTUBIEHUN cBall B IulaHe. BrIOOp TONIIMHBI pOCTBEpKa Ompeensiercs
pacueToM Ha IPOJaBJIMBAaHUE.

7.5.13 ApmupoBaHUE TUIUTHI POCTBEPKA BBHIMOIHACTCS apMaTYpPHBIMH CETKaMH WIIH
oTJeNbHBIMU cTepkHAMH B cooTBeTcTBHU ¢ CII 63.13330. IIpu 3TOM HeoOXoauMasi BeIUYHHA
pabodero apMUpOBAaHUS POCTBEpKA OIpeNesieTcsl MO JEHCTBYIOIIMM B €ro CEeYeHHUsIX
YCUJIHSIM, OTIPEJIeIEHHBIM COTJIACHO TPEOOBAHMSIM HACTOSIIIETO pas/iena.

7.5.14 Pacuer mo MPOYHOCTH MaTepuana CTBOJIA CBail B COCTaBe CBAWHO-TIUTHBIX
¢bynaameHToB, OoJbIIepa3MEPHBIX KYCTOB M MOJIEH CBail cieayeT OCYIIECTBIATh C YU4eTOM
BO3MOXKHOCTH TEeperpy3ku CBai, /UIsl 4ero pacueT cBail o MPOYHOCTU ee MaTepuaia cieayeT
BECTH Ha Harpy3kH, B 1,5 pasza mpeBblIaloME pPAacCUYETHYIO0 BEJIMYUHY YCHWIMM B cBasx. [Ipu
MPOBEJICHUHN YKa3aHHBIX PAcUeTOB CJIEAYEeT YYHUTHIBATh MECTOIOJOKEHHE CBail B COCTaBe
(byHIaMEHTOB.

7.5.15 bombiepa3MepHble KYCTBI M TIOJII CBail CIEAyeT MPOEKTHPOBATh C yYETOM
BO3MO)KHOCTH II€pelayd  HArpy3kd Ha TPYHT HENOCPEICTBEHHO Yepe3 IOAOLIBY IUIUTHI
pPOCTBEpPKa, B CBA3M C YE€M B IMPOEKTE JOKHBI ObITH MPEITyCMOTPEHBI MEPONPHSTUS IO
COOTBETCTBYIOIIEH MOArOTOBKE OCHOBaHMA. IIpy Ha3HaueHMM IITyOWHBI 3aJ0KEHHS TUIMTHOU
YaCTU CBAHO-TUIMTHOTO (PyHAaMEHTa HEOOXOMMO YUUTBIBATh CE30HHOE IIPOMEP3aHNE TPYHTOB.
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7.5.16 B npoekTe CBalHBIX M IUIMTHO-CBAMHBIX ()YHIAMEHTOB COOPYKECHHH IEPBOTO
YPOBHSI OTBETCTBEHHOCTH CIIEAYET NPEAyCMAaTpPHBATh YCTAHOBKY CIEUHATbHBIX JaTYHKOB
U3MEpEHUs] YCUINIl B HauOoJjee HarpyKeHHBIX CBasX COOpYKeHHs. JJaTuMKu JAOIKHBI ObITh
YCTQHOBJICHBI HE MEHEE 4YeM B 2-psAJOBBIX, 2-yIIIOBBIX M 2-KpaeBhIX CBasx B HauOolee
HArpy>KEHHBIX YaCTAX COOPYKEHUS.

7.5.17 Tlpu yctpolictBe OypoHaOMBHBIX CBail quameTpoMm, mpeBbiuaromM 800 MM, He
menee 10 % u3 Hux, (a npu Harpyske 6onee 500 kH — Bce cBam) 0TKHBI ObITh 3aIPOCKTHPOBAHBI
C apMarypHbIMH KapKacamy, OCHAIIEHHBIMH CHEIMAIBHO MpPEeTyCMOTPEHHBIMU TpyOKamu,
00ecneynBaroMMHU BO3MOKHOCTh KOHTPOJIS CIUIOIIHOCTH M MPOYHOCTH OETOHA CBafHBIX CTBOJIOB
HEpa3pyIIAIOIIMU METOAMH.

7.6 Oco0eHHOCTH NMPOEKTUPOBAHUSA CBAWHBIX (PYHIAMEHTOB
NPH PEKOHCTPYKIUH 3TAHUNH U COOPYKeHU

7.6.1 IlpumeHeHue cBailHbIX (YyHIAMEHTOB IIPU PEKOHCTPYKIMH 31aHUI U COOPYKEHUH
HauOosee Lenecoo0pa3Ho MPU 3HAYUTEIHLHOM YBEJIIMYEHUM HAarpy3KM Ha OCHOBAaHUE U IPHU
HAJIMYUY B OCHOBAHUU CIA0BIX TPYHTOB.

Jns cBaiiHBIX ()YyHOAMEHTOB MOTYT OBITH MCIOJB30BaHBI 3a0WBHBIC, BIABIMBAaEMbIC,
OypOMHBEKLIMOHHBIE U APYTHEe BUABI CBal IPU COOTBETCTBYIOLIEM 0OOCHOBAHHH.

7.6.2 CgaifHple (hyHAaMEHTHI TPU PEKOHCTPYKIMU 3JaHUM M COOPYKCHHH CIeayeTr
IPOEKTUPOBAaTh B COOTBETCTBUU C TPeOOBAaHMSAMM HACTOALIErO MOApa3Zena U IOJpa3/esioB
7.1-7.4. VicxoaHble qaHHbIE JUI1 IPOEKTUPOBAHUS IOMUMO YKa3aHHBIX B 4.1 10/DKHBI cofiepkaTh
pe3ynbTaThl 00CIEeIOBaHHUSI OCHOBAaHWH, (PYHIAMEHTOB M KOHCTPYKIMH PEKOHCTPYHPYEMOTO
3qaHus, a corylacHo 5.14-5.17 B yCNOBHSX CYIIECTBYIOLIEH 3aCTpOMKHM — Takke 31aHUH U
COOPYKEHHH, TTONAIAIOIHX B 30HY BIMsiHUS pekoHcTpykiwu (cm. TOCT P 53778).

7.6.3 MHXeHepHO-TeOJOrMYecKhe U3bICKaHUSA JUISI  PEKOHCTPYKIMM  JOJKHBI
IIPOBOAMTHCS B COOTBETCTBHM C TPEOOBAaHUSMHU pas3fiefla 5 U C y4eTOM JIOMOJHUTEIbHBIX
ykazanui pasznenoB 9-13 nacrosimero CII.

7.6.4 B npoekTax peKOHCTPYKIMM OCHOBaHMH M (pyHIaMEHTOB 3[aHUI U COOPYKEHUH
JOJKHBI TIPUHUMATbCSl TaKW€ pEIIeHUs, IPH KOTOPHIX MAaKCHUMalbHO HCHOJIb3YIOTCS
CYIIECTBYIOIME KOHCTPYKIUH (DYH/ITaMEHTOB M HECYIas CIOCOOHOCTh TPYHTOB.

7.6.5 ®OyHmameHThl W3 3a0MBHBIX CBald, MPOCKTHPYEMBbIE IS PEKOHCTPYKIUHU B
YCIIOBUSX CYLIECTBYIOIIEH 3aCTPOMKH, TOJIKHBI IIPOBEPATHCS Ha 0€30MaCHOCTH M0 YCIOBUIM
TUHAMUYECKUX BO3JICUCTBHM HAa KOHCTPYKIIMU OJIM3KOPACIOJIOKEHHBIX 3JaHUNH U
COOpPY)KEHHUI B COOTBETCTBUU C TpeboBaHUsAMH 4.8, a Takke Ha 0€30IacCHOCTb 10 YCJIOBHUIO
CMELIEHUS TPYHTa BOKPYT MOIPYKaeMBbIX CBaM.

be3omnacHoe 10 yciI0BUSM JUHAMUYECKUX BO3JEHUCTBUI pAacCTOSHUE I, M, OT MOIPYKAEMbIX
CBall J10 3/TaHUI WA COOPYKEHUH, KaK MPABUJIO, IOJDKHO HA3HAYATHCA HE MEHEE 25 M.

7.6.6 Ecin paccrosiHue ' OT OMKAMIIMX MOTpyKaeMbIX CBail MEHbILe 25 M, JOMyCTUMBIE
Oe3omacHble pPacCTOSIHMS CIIETYeT YCTaHaBIMBaTh MCXOIS U3 YCJIOBHUS, 4YTOObI CKOPOCTb
BEPTUKAIBHBIX KoneOaHuil (pyHmameHnTta V, cMm/C, Ha paccTOSHUM I OT IOTPYXaeMoW cBau He
MPEBBIIIATA MPEAETBHO JOIMYCTUMOrO 3HA4YEHHs JUI JIAHHOTO 3/IaHWSI WA COOPYXKEHUS, KOTOPOe
JIOJDKHO YCTAQHABJIMBAaThCSl B 3aBUCUMOCTM OT KOHCTPYKTHBHBIX OCOOEHHOCTEH 3[aHMS WU
COOpPY)KEHMsI M KaTeropuM WX COCTOsHUA. [[A 37aHMi, HAaXOIAIIMXCS B YIOBJIETBOPUTEIBHOM
COCTOSIHHH, TIpY 3a0MBKE CBail MOJIOTaMH JIOIYCTUMBIE 3HAYEHUS CKOpOCTel KojeOaHuii MOTYT ObITh
onpenenensl 1o Tabsme 7.20. B HeoOX0MMBIX ClTydasix, B TOM YMCIIE TIPH BHOPOIIOTPYKEHHUH CBai,
JIOMYCTUMBIE OE30IacHbIE PACCTOSIHMS JIOJDKHBI YTOUHSTBCS HAa OCHOBE HMHCTPYMEHTAJIbHBIX
WCCIICZIOBAHUM TTapaMeTPOB KOJICOaHM TPYHTA U COOPYKEHHI TP TIPOOHOM TTOTPY>KSHHH CBAH.
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[IpumMedanue — YMeHbIICHHE HErATUBHOTO AMHAMUYECKOTO BO3AEHCTBUS OT 3a0MBKM CBail Ha
CYIIECTBYIOIIME 3[aHUSl M COOPYXKEHHs BO3MOXKHO IyTeM TMOTPYXXEHHs CBail B JIMICPHBIE CKBa)KUHBI,
NPUMEHEHUEM THIPOMOJIOTOB C OOJIBIIOW MaccOoW MX yNapHOW YacTH INpH Majloil BBICOTE €€ IOoABbEeMa,
BUOPOTIOTPYKEHHUS 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 TI0KA3aTCJIC TCKYYECTU
I_< 05 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 KosebaHuii V, cm/c, 3MaHUl U COOPY>KEHUH BBIUUCISIOT IO
dbopmyie
V = 2nad, (7.39)

IJIe 00 M O — COOTBETCTBEHHO aMILTUTY/A U 9aCTOTa KOJIeOaHH, ONpeIe/IieMbIe IKCIICPUMEH-
TaJBHO MPH MPOOHOI 3a0MBKE CBaii.

7.6.7 B cnydasix korja npuMeHeHue 3a0UBHBIX CBail BOJIM3M CYIIECTBYIONINX 3AaHUNA U
COOPYKCHHI OKa3bIBACTCSI HEBO3MOXKHBIM I10 YCJIOBHIO JUHAMHYCCKHX BO3JCHCTBUN, OHU
MOTYT OBITh 3aMEHEHBl Ha BJaBJIMBACMbIC CBaW, IMOTPYXKAEMbIe CIICIUAIBHBIMA
CBAeB/IABIMBAIOIIMMH YCTAHOBKAMHY HJTU C IIOMOIIBIO JOMKPATOB.

MunumaneHo HeoOxoammoe ycunue F, xkH, nns BmaBnuBaHus cBail aomyckaercs
OTpeNeNsATh 10 (opMyIie

F>7.Fq, (7.40)

r1e Y. — K03(pPUIMEeHT ycaoBuil paboThl, IPUHUMAEMBbII MPU CKOPOCTH MOTPY>KEHUS CBau J10
3 m/MuH paBHBIM 1,2;
F¢ — Hecymas cnocoOHOCTh CBau MPH Pa3IMUHBIX [NTyOMHAX €€ MOTPYKEHHUs B TPYHTOBBIX
YCIIOBUSIX y4acTKa CTPOUTENbCTBA, KH.

IIpyn mpuMeHeHUM BIABIMBAHUSA CBAall Ui YCWICHHS OCHOBAHUN PEKOHCTPYUPYEMBIX
31aHUid KX (yHZAMEHThl M TOJ3€MHbIE KOHCTPYKIUHU JOJDKHBI OBITH IPOBEPEHBbI Ha
BO3MOYKHOCTh BOCHPUATHSI YCUJIHS BIaBIMBaHUs F 1 B ciryyae HE0OOXOAMMOCTH YCUIIEHBI.

7.6.8 B caywasx mnpumeHeHHss OypoBBIX CBail NpPH PEKOHCTPYKIMH 3IaHUH U
COOpPY)KE€HHI HEOOXOIUMO MPOBECTH OIIEHKY BO3MOXKHOW IpH YCTPOMCTBE TakuX CBal
TEXHOJIOTMYECKONH OCaJKH, KOTOpas MOXET BbI3BaTh OCAAKY OJM3KO pacHOJI0KEHHBIX
(byHIaMEHTOB, a TAaKXK€ MPEIYCMOTPETh MEPONPHUATHS M0 YMEHBIICHHIO TEXHOJIOTHYECKON
OCaJIK¥, B TOM YHUCJIE€ W 3a CYET MCHOJb30BaHUS CTAHKOB, OCHAIEHHBIX WHBEHTAPHBIMH
oOcaiHbIMU TpyOamH.

7.6.9 Ilpu ycwieHNHM CBalHBIX (QYHAaMEHTOB PEKOHCTPYHUPYEMBIX 3HIaHUN ITyTeM
MIOABEACHUS JOINOJIHUTEIBHBIX CBall IOJ CYLIECTBYIOIIUE POCTBEPKU IOCIEIHUE JOJIKHBI
IIPOBEPSTHCS HA MPOYHOCTh B CBSI3M C U3MEHEHHEM HArpy30K M MECT MX NpPWIOKEeHUs. B
cllyyae HeJJOCTaTOYHOM MPOYHOCTHU POCTBEPKOB HEOOXOJMMO MPOESKTUPOBATH UX YCHIICHHE.

7.6.10 JlonoimHWTENBHBIE OCAIKA OCHOBAaHHHA PEKOHCTPYHPYEMBIX 3[MaHUA U
COOPYKCHMM, BBI3BAHHBIE DPEKOHCTPYKLMEH, HE JO/DKHBI IPEBBIIATh IPEIEIbHBIX
JOTIOJIHUTEIIBHBIX 3HAYEHHWM, KOTOpBIE CIEAYyeT YCTaHaBIUBaTh B COOTBETCTBUU C
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TPeOOBAaHUSMHU  CICIUAIBHBIX TEXHMYECKHX YCIOBUH B 3aBUCHMOCTH OT  YpPOBHS
OTBETCTBEHHOCTH KaK CaMOT0 COOPYKEHHS M KaTErOpUU COCTOSIHHUS €ro KOHCTPYKLUH, TaK U
NPUMBIKAIOIINX K HEMY 00BEKTOB OKPYIKAIOIIEH 3aCTPOMKH.

7.6.11 BpiOop Tuna cBau, MaTepuaga U METOAA €€ YCTAHOBKH CIEAYET IIPOU3BOJIUTH C
YUETOM:

TPYHTOBBIX U THAPOTrCOJIOTHMYCCKUX YCJIOBI/Iﬁ Ha TIoIaAKEe, BKIIIO4Yasa IMPUCYTCTBUEC U
BO3MOXXHOCTH IPUCYTCTBUS NPENSTCTBUN B OCHOBAaHUH,

HaINpsDKEHUH B CBae MPU €€ yCTaHOBKE;

BO3MOXKHOCTH COXPaHEHHsI U IPOBEPKHU IIEIIOCTHOCTH CBau NIPU YCTAHOBKE;

BJIMAHUA MCTOAA U MOCIICAOBATCIBHOCTH YCTAHOBKHU cBaif Ha YK€ YCTAHOBJICHHBIC U Ha
MPUMBIKAFOIINE COOPYKCHUS U KOMMYHUKAIUY;

JOITYCKOB, B IpEACIaX KOTOPBLIX CBad MOXKCT OBITH HaACKHO YCTAaHOBJICHA C Y4C€TOM
TEXHOJIOTUYECKUX OCaJIOK;

Pa3pyLIUTEIbHBIX XUMHUYECKAX BO3JAEHCTBUI B OCHOBAHUU;

BO3MOYXHOCTH CBSI3HM Pa3JIMYHBIX TOPU30HTOB MOA3EMHBIX BOII;

IPY30IOABEMHBIX U TPAHCIIOPTHBIX ONIEPALIUI CO CBASIMU;

BJIMSIHUSL YCTPOMCTBA CBail HAa COCEIHUE 3/IaHUsI.

7.6.12 Ilpu paccMOTpeHuHU NepeurcieHHbIX B 7.6.5—7.6.11 BompocoB ciemyer oOpaTuth
0c000e BHIMaHUE Ha CIIETYIOIINE MOMEHTBI

nepeMEIeHHs U BUOpAIIMK COCEHUX 3/IaHU ITPU YCTPOICTBE CBak;

UCIIOJIb3YEMBIN THI MOJIOTa WJIA BUOPATOPA;

JMHAMUYECKHE HANPSHKCHUS B CBae NIPU 3a0MBKE;

IpU YCTpPOMCTBE OYypOBBIX CBai, I KOTOPBIX HCHOJb3YIOTCSl KHJIKOCTU BHYTpPU
CKBaXXMHBI, HEOOXOAUMO MOIJEPKUBATH AABICHHUE KUJIKOCTH Ha YpOBHE, 00ecreunBaroeM
YCTOI\/JI‘-II/IBOCTI) CTCHOK CKBaXXMHbI M HCKIHYAKOIIEM BO3MOXHOCTH BO3HHKHOBCHUA
THJIPOPA3PHIBOB;

O4YMCTKa JHA, a UHOIr'Ja U CTBOJIA CKBAXHUHBI OT IlJIaMa, 0COO€EHHO IIPpU UX HAITOJIHCHUH
OEHTOHHUTOBBIM PacCTBOPOM;

MECTHas HGYCTOﬁqHBOCTB CTBOJIa CKB&XHWHBI IIpU 6€TOHI/IpOBaHI/II/I, qTO MOXKET
NPUBECTH K MOMAJaHHIO IPYHTA B TEJIO CBaH;

nomnagaHvue rpyata 1 BOJAbI B TCJIO HaOMBHLIX CBall M BO3MOYKHOE HapymecHHue CbIpOro
0eTOHa MOTOKOM BO/JIbI;

BJIMSTHAE HEBOJIOHACHIIICHHBIX CJIOEB TIECKa BOKPYT CBaW, KOTOPHIE OTOMPAIOT BOIY U3
OeToHa;

3aMeIISIOIIee ISHCTBHE XUMUYECKUX BEIIIECTB, COACPIKAIINXCS B TPYHTE U TPYHTOBOU BOJIE;

YIJIOTHEHHE TPYHTa M BO3HUKHOBEHHE IOPOBOTO JABJIECHUS IPH YCTPOICTBE cBai
BBITCCHCHUS,

HapylleHUe TPyHTa PH OypeHUN CKBAXXUH JJIsl CBaM.

8 TpeOoBaHUsI K KOHCTPYMPOBAHUIO CBAHHBIX (PYHIAMEHTOB

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

a) OAMHOYHBIX CBall — I10/1 OT/AEIBHO CTOSIIINE OIIOPHI;

0) cBalfHBIX JIEHT — TOJ] CT€HbI 3[IJaHUIl U COOpPYKEHUH MpH nepeaaye Ha GyHIAMEHT
pacripe/ie/IeHHbIX 10 JUIMHE Harpy30K C PacHoJOXKEeHHEM CBail B OJIMH, /1Ba U OoJjiee psioB,;

B) CBallHBIX KYCTOB — IIOJl KOJIOHHBI C PacIlOJOXEHHEeM CBail B IJIaHE Ha y4acTKe
KBaJpaTHOM, MPSMOYTOJIbHOU, TpaneueuaaIbHoN U Apyrux Gopm;
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I) CIUIONIHOIO CBalHOTO TMOJSI — TIOJA TSDKENbIE COOPYKEHHUS CO CBasMU,
PAcCIIONIOKEHHBIMH IO, BCEM COOPY)KEHHEM M OOBEIMHEHHBIMU CIUIOIIHBIM POCTBEPKOM,
MOJIOIIBA KOTOPOTO pa3MelieHa Ha rpyHTe (O€TOHHOI MOATOTOBKE);

1) CBAalfHO-TTUTHOTO (pyHIAAMEHTA.

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

8.3 JleHTouHBIE POCTBEPKU MPUMEHSIOT, KaK IMPaBWIO, JUIS 3JaHUNA C HECYLMH CTEHAMH.
[IuprHa pocTBEpKa 3aBUCUT OT YMCJIa CBail B IONIEPEYHOM CEUEHUU U OT IIMPHUHBI HECYILIEH CTEHBI.

3HaueHUe 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 EJIe300€TOHHYI0 MHOIOIPOJIETHYI0 Oayiky. ApMHpOBaHHE POCTBEpKa
MIPOU3BOIUTCS MPOCTPAHCTBEHHBIMH apMaTypHBIMU KapKacamH, Kak MPaBUJIO, U3 apMaTyphl
kiacca A-Il1 (A400). [Ins pocTBepka MPUMEHSIOT, KaK IPaBUIIO, OETOH KJlacca Mo MPOYHOCTH
B >15. PocTBepk yKiaabIBalOT 10 OETOHHOM MOATOTOBKE Kiiacca B7,5.

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

Pa3meps! pocTBepka B IUIaHE NOJBKHBI TPUHUMATHCSA KpaTHBIMHU 30 cM, a 1O BBICOTE —
15 cM. KOHCTpYKTHBHYIO BBICOTY pOCTBEpKa Ha3HadaroT Ha 40 cM Oosiblie TITyOWHBI CTaKaHa.
PocTBepk paccuuThIBarOT Ha U3rub (IJIMTHAsI YacTh, CTAKaHHAs 4acTh) M Ha MPOJABIMBAHKE
(mponaBnMBaHNE KOJIOHHBI U YIJIOBOW cBaW) B cooTBeTcTBHU ¢ TpeboBanmsmu CIT 63.13330.
ApMHpOBaHUE pPOCTBEPKAa MPOM3BOAAT IUIOCKUMH  CeTKaMu (TUIMTHas 4YacTh) U
MIPOCTPAHCTBEHHBIMU KapKacaMu (CTEHKHU CTaKaHA).

8.5 Jns TsHKeNbIX 3MaHUN U COOPYXKEHHI MPUMEHSIOT, KaK IMPaBHIIO, OOJbIIepazMepHbIe
IUIMTHBIE pOCTBEpKU. [Ipm 3TOM BBICOTY IUIMTHOIO POCTBEpKA ONPENEISIIOT M3 pacyuera
BO3MOKHOCTH BOCHIPUSITHS UM TIONIEPEYHBIX CHJI (TIO pacdeTy Ha MPOJIaBIMBaHUE).

[InuTHBIE POCTBEPKH ApPMHUPYIOT BEPXHUMH M HIKHHUMH CETKaMH W3 apMaTyphl,
KOTOpBIE YKJIAABIBAIOT Ha TMOJJEPKUBAIOIIUE Kapkachl. bomblepasMepHble TIUTHBIE
POCTBEpPKH M3TrOTABIMBAIOT U3 OETOHA, YKIIAJbIBAEMOI0 Ha OETOHHYIO IIOJITOTOBKY.

8.6 Ilpu paszpaboTke mpoekTa CBalHBIX (PYyHIAaMEHTOB HEOOXOJUMO YYHUTHIBATH
CIEeyIOIINEe JaHHbIE: KOHCTPYKTUBHYIO CXEMY MPOEKTUPYEMOTO 3JaHUS UM COOPYKEHHS;
pa3Mepbl HeCYIIUX KOHCTPYKLUM U MaTepual, u3 KOTOPOTro OHU MPOEKTUPYIOTCS; HATUYHE U
rabapuThl PsiIOM PACIIONIOKEHHBIX 3aryOJIeHHBIX TOMEIICHUN 31aHNS U COOPY>KEHUS U UX
dbyHIaMEHTOB; HArpy3kKd Ha (QYHIAMEHT OT CTPOUTEIBHBIX KOHCTPYKIIMH; pa3MelleHHe
TEXHOJIOTHYECKOI0 O0OpYJIOBaHMSI M HArpy3KH, IepeJaBaeMble OT HEro Ha CTPOMTEIbHBIE
KOHCTPYKIIMHU U TIOJIBI, @ TAK)Ke TPeOOBaHUS K MPeeIbHBIM 0CaKaM U KpEHaM CTPOUTEIBHBIX
KOHCTPYKUUH U (yHIaMEHTOB 101 000pyA0BaHUE.

8.7 Uucno cmBaii B (¢yHIaMEHTE M UX pa3Mephl cleAyeT Ha3HayaTh U3 YCIIOBHUS
MaKCHMaJbHOTO HCIIOJIb30BaHMSI MPOYHOCTH MaTepHajia CBall U TI'PYHTOB OCHOBAaHHUS IPHU
pacyeTHOW Harpyske, JONMYyCKAaeMOM Ha CBal0, C yY4E€TOM JIOMYCTUMBIX NEPETrpy30K KpanHUX
CBaii B JyH/IaMEHTE B COOTBETCTBHH ¢ TpeboBanusmu 7.1.11.

Br100p KOHCTPYKIIMK U pa3MepOB CBail JOMHKEH OCYIIECTBISITHCS C YU€TOM 3HAYCHUHN U
HaIpaBJieHUsl JEMCTBHUS HArpy3oKk Ha (DyHJaMEHTbI, a TaKKe€ TEXHOJOI'MH CTPOUTEIbCTBA
3/1aHUS U COOPY>KEHUS.

[Tpu pazmMeniennu cBaii B 1aHe HEOOXOIUMO CTPEMUTHCS K MUHUMAaJIbHOMY YHCITY UX B
CBallHBIX KYyCTaX MJIM K MAaKCHUMallbHO BO3MOXXKHOMY IIary cBail B JIGHTaxX, 100MBasCh
HanOOJIBIIIETO UCTIOIB30BAHMS TIPUHSITON B MMPOEKTE HECYINEH CIIOCOOHOCTH CBaid.
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8.8 ConpspkeHnue cBalfHOrO pOCTBEpKA CO CBasMHU JIOMYCKAETCs MpelycMaTpuBaTh Kak
CBOOOHO OMUPAIOIINMCSI, TAK U YKECTKHM.

CBoOosiHOE omupaHHe POCTBEpKa Ha CBau JOJKHO YUHMTHIBATHCS B pacyeTax YCIOBHO
KaK MApHUPHOE COMPSDKEHUE W MPU MOHOJIUTHBIX POCTBEPKAX JOHKHO BBIMOTHITHCS MTyTEM
3aJICJIKH TOJIOBBI CBau B POCTBEPK Ha riyouny 5—10 cm.

Kectkoe compsikeHHe CBafHOrO POCTBEPKA CO CBasIMU CIEAYET NMpeAycMaTpuBaTh B
cirydae, Korja:

a) CTBOJIBI CBail pacmojlaraloTcsi B ClaObIX TpyHTaX (PBIXJBIX MECKaxX, TITUHUCTBIX
TpyHTaxX TeKy4el KOHCUCTEHIINHU, Wiax, Topdax u T.11.);

0) B MecTe COMpsKeHMsI CXKUMAroIlas Harpyska, nepefaBaemasi Ha CBaro, MPUIIOKEHA K
HEl C SKCIIEHTPUCHUTETOM, BBIXOSIINM 32 MPEIeTIbl €€ s/Ipa CCUCHUS;

B) Ha CBal JCHCTBYIOT TOPH3OHTANIbHBIE HArpy3Kd, 3HAUYCHUS MEpPEeMEUICHU OT
KOTOPBIX TPU CBOOOJIHOM OIMPAHUU OKA3bIBAIOTCS 00JIee MPENeNbHBIX Ui MPOSKTHPYEMOTO
3JIaHUS WA COOPYKCHHUS:

r) B QyHIaMEHTE UMEIOTCSI HAKJIOHHBIC HITH BEPTUKAILHBIC COCTABHBIC CBAH;

1) cBau pabOTarOT HA BBIACPTUBAIOIINE HATPY3KH.

8.9 Xectkoe compsipkeHHE KEeNe300€TOHHBIX CBail ¢ MOHOJIUTHBIM JKeJIe300€TOHHBIM
POCTBEPKOM CJIEAyeT MpeaycMaTpuBaTh C 3a/I€JIKON TOJIOBBI CBAaM B POCTBEPK Ha IIIYOHHY,
COOTBETCTBYIOIIYIO JJIMHE AHKEPOBKM apMaTyphl, WM C 3aJeJIKOH B POCTBEPK BBIIYCKOB
apMatypbl Ha JJIMHY MX aHKepOBKU B cooTBeTcTBHM c TpeboBanusamu CII 63.13330. [lns
JKECTKOW 3aJICIKH B TOJIOBE MPEABAPUTEIHHO HANPSDKCHHBIX CBall JIOJDKEH OBITh
MPEeIyCMOTPEH HEHANpsAraeMblii apMaTypHBI KapKac, HCIOJIb3yeMbIil B JajbHEHIIeM B
Ka4eCTBE aHKEPHOU apMaTyphl.

JlomyckaeTcsl TakyKe KECTKOE COMPSKEHHE C MOMOIIBIO CBAPKU 3aKJIaJHBIX CTaTbHBIX
HIIEMEHTOB TIPH YCIOBHH 0OecTieueHHs TpeOyeMol IPOYHOCTH.

IIlpumeuyanus

1 AHKepoBKa pOCTBepKa M CBail, pa0OTAlONIMX HA BBIAEPrUBaroiiue Harpy3ku (cMm. 8.8 1), momkHa
MpeayCcMaTpUBATbCA C 3aJeNKOH apMaTypel CBail B POCTBEpK Ha TIIyOHMHY, OMNpelnelsieMyl0 pacueToM Ha
BBIIEpTHBAHUE.

2 Ilpu yCHJIGHHH OCHOBAHHH CYIIECTBYIONIMX (YHIAMEHTOB C IMOMOIIBIO OYPOHMHBEKIIMOHHBIX CBail
JUTMHA 33/IeTIKU CBail B (PYHIAMEHT JOJDKHA IPHHUMATHCS 110 PACYETy HIIM Ha3HAYaTHCS KOHCTPYKTHBHO PaBHOM
ST JraMeTpaM cBau (IPpH HEBO3MOKHOCTH BBIMTOJHEHHsI 3TOTO YCIOBUSI CIIENYeT NPeyCMaTpUBaTh CO3aHUE
VIIUPEHHUS CTBOJIA CBAU B MECTE €€ MPUMBIKAHHSI K POCTBEPKY ).

3 Ilpu ecTKOM 3a/eiKe CBail IMyTeM 3aBEJCHHsS HX CTBOJA B POCTBEPK MOCICTHHWHA TOIKEH OBITH
paccuuTaH Ha MPOJABIMBAHUE C YUETOM KOHCTPYKTHBHOI'O PEILEHUS TAKOW 3aJIEIIKH.

8.10 JXKecTkoe coeqMHEHHE CBaii CO COOPHBIM POCTBEPKOM JIOJDKHO OOECIICUNBATHCS C
MPUMEHEHHUEM KOJIOKOJIO00pa3HBIX OTOJIOBKOB. [Ipu cOOPHOM POCTBEPKE JAOMYCKAETCS TAKKeE
3aMOHOJIMYMBAHUE CBAM B CNIEIIMAIBHO MPEAYCMOTPEHHBIE B POCTBEPKE OTBEPCTHSI.

8.11 Cpam B KycTe€ BHEIEHTPEHHO HAarpyKeHHOTO (pyHIaMeHTa clenyeT pa3MeliaTh
TakuM 00pa3oM, 4YTOOBI PaBHOMEHCTBYIOIIAs TOCTOSHHBIX HArpy3o0K, IEHCTBYIOIIMX Ha
dbyHIaMEHT, MPOXOIUIa BO3MOKHO OJIFKE K IIEHTPY TSHKECTH TUTaHA CBail.

8.12 JInst BocTIpusATHSI BEPTUKATBHBIX HATPY30K U MOMEHTOB, a TAK)XK€ TOPU30HTATHHBIX
Harpy3oK (B 3aBUCUMOCTH OT WX 3HAYCHHS W HAIMpaBIEHUs) JOMYCKAETCs MPEeayCMaTpUBATh
COUYETaHNE BEPTUKAIbHBIX, HAKIIOHHBIX M KO3JIOBBIX CBail.

8.13 Paccrositnue MeXay OCSIMH BUCAYMX 3a0UBHBIX U BIaBIMBAEMBIX CBal JOKHO
OoviTb He MeHee 3d (rme d — amameTp KpYrjoro HJIM CTOPOHA KBaJIpaTHOTO, WIIH
OoJbIIIast CTOPOHA MPSIMOYTOJIHHOTO TTOMEPEYHOTO CEYEHHUs CTBOJIA CBAM), a CBAl-CTOCK —
He MeHee 1,5d.

47



CII 24.13330.2011

PaccrosiHue B cBeTy MeXay CTBOJaMU OypOBbIX, HAOMBHBIX CBail M cBaii-000JI0YEK, a
TaK)Ke MEXJy CKBOKWHAMHU CBail-cTOJIOOB NMOJKHO ObITh He MeHee 1,0 M, a paccrosHue
MEXy OYpOMHBEKIIMOHHBIMU CBasIMU B OCAX — HE MEHEE TPeX UX JUaMETPOB; PaCCTOSIHUE B
CBETY MEXAY YIIMPEHUSIMH 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 OOecledeHUs] MX HaIECKHOCTH 3ariayOJieHHsl B TPYHT,
apMUpPOBaHMs U OETOHUPOBAHUS POCTBEPKA.

8.14 Bribop MiHMHBI CBail JOJKEH NMPOM3BOAUTHCS B 3aBUCUMOCTH OT T'PYHTOBBIX
YCIIOBUH CTPOMUTENILHOM IIJIOWIAJKH, YPOBHS PACIOJIOKEHUs IOJOLIBBI POCTBEPKA C
Y4ETOM BO3MOXKHOCTEM HMMEIOIIErocs O0OpyJdoBaHUs JJIsl yCTPOWCTBA CBailHBIX
¢ynnamentoB. HuwxkHMIl KoHel cBail, Kak IpaBUjO, ClENyeT 3ariayOssiTh B INPOYHbIE
TPYHTBI, Ipope3as Ooisee ciabble HAIIACTOBaHUS T'PYHTOB, IMpPU 3ITOM 3ariyOsieHue
3a0UBHBIX CBall B TPYHTbl, MPUHATBIE 3a OCHOBaHHWE, JIOJDKHO OBITh: B
KpPYIHOOOJIOMOYHBIE, TPABEJIMCThIE, KPYNHBbIE I€CYAHbIE U TJIUHUCTbIE TPYHTHl C
nokasareneM Tekydyect | < 0,1 — nHe 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 3aM0KeHHsI TOAOIIBHI CBAaHOTO pPOCTBEpPKA CJIEAyeT Ha3HadaTh B
3aBUCUMOCTH OT KOHCTPYKTHUBHBIX PEIICHUI IMOJ3EMHOM YacTH 34aHUS WU COOPYXKEHUs
(Hanmu4Msl 1mojiBaJla, TEXHUYECKOIrO MOJIOIbS) U MPOEKTa TIAHUPOBKU TEPPUTOPUU (CPE3KOI
WX TIOJICBITIKOM ), a TaK)Ke BBICOTHI POCTBEPKA, ONPENIeIIeMOi pacyeToMm.

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

PacueT cBaiiHbIX (DyHIaMEHTOB MO YCTOHYMBOCTH M MPOYHOCTH HA BO3AEHUCTBHE CHII
MOPO3HOTO ITY4EHHSI PEKOMEHIYETCSI BBIIIOJIHATh COIJIACHO NMpuiioxkeHuto XK.

Jns GyHIaMEeHTOB MOCTOB MOOIIBY POCTBEpPKA CJIEIYET pacloiaraTh BbIIIE WA HIXKE
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 paifoHax co cpefHEl TeMIepaTypoil Bo3ayxa HauOosee XOJOHOM MATHIHEBKA
Hiwke MuHyc 40 °C mnsg ¢(yHIaMEHTOB MOCTOB B 30HE BO3JCHCTBHS 3HAKONEPEMEHHBIX
TEMIEPATyp CleyeT MPUMEHSATh CBal W CBaM-CTOJIOBI 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 OETOHa 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 yeMm Ha 0,5 M HUXKe
YPOBHSL CE30HHOI'O IIPOMEpP3aHMsl TPyHTa WM MOJOLIBHI JIEASHOIO IIOKPOBA) MOXHO
MPUMEHSTh CBau JTIOOBIX BUJIOB 0€3 OrpaHUYEHUI IO YCIOBUIO MOPO30CTONKOCTH OETOHA.

8.17 Ilpm pa3paboTke MNpPOEKTa CBAWHBIX (YHIAMEHTOB HEOOXOJWMO YYHTHIBATH
BO3MOXXHOCTh IMOABEMa (BBINOpa) MOBEPXHOCTH TPyHTA MpU 3a0MBKE CBail, KOTOPBIM, Kak
IIPABUJIO, MOXKET IIPOUCXOAUTH B CIyYasiX:

a) IJIOLIAJKAa CTPOMUTEILCTBA CIOKEHA TIMHUCTHIMU TPYHTAMU MSTKOILUIACTUYHON U
TEKY4YeIJIAaCTUYHOW KOHCHUCTECHIIMM WM BOJOHACHIIICHHBIMU TMbUIEBATBIMU M  MEIKHUMHU
MeCKaMu;

0) morpyeHue cBail IpOU3BOJUTCS CO JHA KOTJIOBAHA;

B) KOHCTPYKIIMS CBalHOTO (hyHJaMeHTa NPUHATA B BUJE CBAMHOIO MOJS WM CBAHHBIX
KYCTOB IIPH PACCTOSTHUU MEXIY WX KpaWHUMHU CBasiMU MeHee 9 M.

CpenHee 3Ha4YeHHE MOJbEMa IOBEPXHOCTH TpyHTa h, M, ciieayer ompeaesnsTh 1o

dbopmyie
h = KVy/A., (8.1)

rae K — koadduument, npurumaeMblii paBHbM 0,6 IpH CTENICHH BIIaXKHOCTH IpyHTa Oonee 0,9;
Vp — 00BbeM Bcex CBai, IOrpykaeMbIX B TPYHT, M
Ae — TIOIA/IE TIOTPY)KEHHS CBAii HIIM IUTOIA b HA KOTIOBAHA, M-,

8.18 ApmupoBanue OypoHaOMBHBIX, OypocCeKylIMxcs U OypOMHBEKIIMOHHBIX CBai
CIIEZyeT BBIOJIHATH OOBEMHBIMH KapKacaMH, JUIS CO3JaHUS JKECTKOCTH KOTOPBIX HX
IPOJIOJIbHBIE apMaTypHBIE CTEP)KHU JOJDKHBI OBITH COCJMHEHBI HE TOJBKO XOMYTaMH, HO U
TpyOUYaTBIMH KOJIbIIAMHU, YCTAHOBJICHHBIMH Ha CBapKe IO JJIMHE KapKaca Ha PacCTOSHHUH HE
peke yeM yepe3 MATh ero AuaMeTpoB (HO He yaile yeM yepe3 2 M). B nemsax obecnieueHus
3alIUTHOTO CJI0s OETOHA MEXAY TPYHTOM M apMaTypHBIMH CTEP)KHSIMHU KapKaca IOCIIeIHUN
JOJDKEH ObIThb  OCHalleH (uKcaTopaMM, a TakkKe KpecTooOpa3HbIMU — aHKEpaMmH,
YCTAHOBJICHHBIMHM B HIDKHEM KOHIIE KapKaca JJIsi HCKIFOYCHHS BO3MOXXHOCTH €r0 IMOJIbeMa
MIPU U3BJICYEHUHU O0CATHBIX TPYO.

8.19 B craifHpIX (pyHAAMEHTaX W3 JCPEBSHHBIX CTHIKOBAHHBIX IO JJIMHE CBAl CTHIKU
OpeBeH MM OpYChEB JOJDKHBI BBIMOJHATHCS BIPUTBHIK C MEPEKPHITHEM METAUINYECKHUMHU
HaKIagKkaMu Win natpyokamu. CTBIKM B TAKETHBIX CBasX JOJDKHBI OBITH PACIIOJIOKEHBI
Bpa30eXKy Ha pacCTOSIHMU OJIUH OT Jpyroro He MeHee 1,5 m.

820 Ilpm KOHCTpYMPOBAaHUHM CBAMHBIX (YHIAMEHTOB HEOOXOJWMO YYHUTHIBATH
JOTIOTHUTETIbHBIE TpeOoBaHus pa3aenoB 7, 9 — 14.

9 OcoGeHHOCTH IPOEKTHPOBAHMSA CBaliHBIX GYyHIAMEHTOB
B IIPOCA0YHBIX IPYHTAX

9.1 Ilpu UHKXEHEPHO-TEOJOIMYECKMX H3BICKAHUAX HA CTPOUTENBHBIX IJIOMIAIKaX,
CIIOKEHHBIX IPOCAJOYHBIMU T'PYHTaMH, CIEAYeT ONpPENesTh THUI T'PYHTOBBIX YCIOBUH IO
IIPOCAZOYHOCTH C YKa3aHMEM YacTHBIX U MaKCUMAaJIbHBIX BO3MOXHBIX 3HAUYEHUN NPOCAIKH
TPYHTOB OT COOCTBEHHOTI'0 Beca (IIPH MOJCHIIKAX — C YYETOM Beca MOACHIIKH).

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

[Ipy wu3ydeHMH Ha 3acTpaMBaeMON TEPPUTOPHUH TUAPOTEOIOTHUYECKOTO pexUMa
MOJI3€MHBIX BOJ U IPOTHO3MPOBAHMM €r0 M3MEHEHMS IPU CTPOUTEIBCTBE U DKCIUTyaTallUH
3/TaHUH U COOpPYKEHUH HEOOXOAMMO MPOTHO3UPOBATH BO3MOXHOCTh 3aMaulBaHUs TPYHTOB B
pe3yibTare IeHCTBUS PA3INYHbIX (aKTOPOB.
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OU3UKO-MEXaHIUYECKUE, B TOM YHUCIIE MTPOYHOCTHBIE U J1e(OpPMAIIMOHHbIE, XapaKTEPUCTUKU
NPOCATOYHBIX TPYHTOB JIOJDKHBI ONPENENATHCS UL COCTOSHHS TPUPOTHOM BIAKHOCTH U IIPU
MOJIHOM BOJIOHACHIILIEHHH. OTHOCHUTENIBHYIO IPOCAIOYHOCTh TPYHTOB CJIEIYET OIpENeisiTh B
YCIOBUSIX MX 3aMauMBaHUS BOJOW, KOTOpas IO TEMIIEpaType M XUMHYECKHMM HPHMECSM
COOTBETCTBYET IMPKYJIUPYIOUIEH B MHKEHEPHBIX CETSAX KaK MPOEKTHPYEeMOro OObeKTa, Tak U
3[aHUM (COOpPYKEHUI), pacIIONIOKEHHBIX HAa PUMBIKAIOIIEH K HEMY TEPPUTOPUU.

9.2 IIpu pOEKTUPOBAaHUM CBAWHBIX ()YHJIAMEHTOB B IPYHTOBBIX ycioBusx |l Tuma mo
IIPOCaJ0YHOCTU C BO3MOXKHOM MPOCAJKONH TPYHTOB OT COOCTBEHHOro Beca cBbllie 30 cm
ClelyeT, KaK MpaBujo, MpelycMaTpruBaTh MEPONIPUATHUS 110 MIEPEBOY TPYHTOBBIX yciioBuit |l
Tuna B | TUO myTeM Cpe3Ku IpyHTa WM YIUIOTHEHHUS NPEIBAPUTEIBHBIM 3aMauyMBaHHEM,
3aMayMBaHUEM CO B3pBHIBOM, TNTYOMHHBIM YIUIOTHEHHEM TPYHTOBBIMU CBasMU U JPYTUMU
METOJaMHU. YKa3aHHBIE CIIOCOOBI JOJKHBI OOECIIEYMBATh YCTPaHEHHE MPOCAIKU TPYHTOBOU
TONIIM OT €€ COOCTBEHHOrO0 Beca B IMpejaeiax IJIOMAAW, 3aHMMaeMOl 3JaHHeM WU
COOpY)KEHHEM, M Ha PACCTOSHUH, PABHOM ITOJIOBUHE IIPOCAI0OYHON TOJIIU BOKPYT HETO.

9.3 Cgaiinple (yHAAMEHTHI Ha TEPPUTOPUAX C TMPOCATOYHBIMH TPYHTAMH TpU
BO3MOXKHOCTH 3aMa4yMBAaHHUA TPYHTOB CJEAyeT NPUMEHSTh B CIIydasX, KOTJa BO3MOXKHA
Mpope3Kka CBasIMU BCEX CIIOEB IMPOCAJOYHBIX TPYHTOB, MPOYHOCTHBIE M JehOpMallMOHHbBIE
XapaKTEPUCTUKH KOTOPBIX CHIKAIOTCS TP 3aMadHBAHHU.

HuxHre KOHIBI cBall TOJKHBI ObITH 3ary1yOJeHbl, KaK MPaBWJIO, B CKAJIbHBIE TPYHTHI,
NECKH TUIOTHBIE W CPEIHEH IUIOTHOCTH, TJIMHHCTBIE TPYHTBI C IOKa3aTejleM TEeKy4ecTH B
BOJ/IOHACBILIICHHOM COCTOSTHUU:

[ < 0,6 151 Bcex BUJIOB CBail B IPYHTOBBIX YCIOBUSIX | Thma;

L < 0,4 nna 3a6uBHbIX cBail u || < 0,2 ans OypoHaOuBHBIX cBail mpu Syg < Sy B
IrpyHTOBBIX ycioBusx || Tuma;

L < 0,2 nns 3a6uBHBIX cBail U | < 0 qia OypoHaOUBHBIX CBall MpH Syg < Sy B
IPYHTOBBIX ycnoBusax || Tuma (rae Sy g — npocajaka oT cOOCTBEHHOIO Beca TPYHTa C Y4ETOM
HOJICBIITKU WM IPYTOi PUTPY3KH €ro MOBEPXHOCTH).

3arny0OneHne cBail B yKa3aHHBIE TPYHTHI JIOJDKHO HAa3HAYaThCs IO PacueTy IyTeM
NPOBEPKM YCIOBHSA, YTO OCaJKa CBaW HE MPEBBICUT NPEACTbHYIO OCaIKy Sy, U YCIOBHSA
obecrieuenust TpeOyemoil Hecyiel cnocooHoctu cBau. [Ipu 3ToM mpuUHUMAOT HauOoJbIIIEe
U3 NOJTYYEHHBIX 3HAUCHUH 3ari1yOJIeHus CBau.

IIpumeuanus

1 Ecnu mpope3ka yKa3aHHBIX TPYHTOB B KOHKPETHBIX CIy4asx SKOHOMHYECKH HerleliecooOpasHa, TO B
TPYHTOBBIX YCJIOBHSX | THIA 1O MpocagovyHOCTH Ui 31aHuil 1 coopyskeHuit |l u Il ypoBHe#t oTBeTCTBeHHOCTH
JIOTTYCKaeTCsl yCTPOMCTBO CBall (KpoMe CBaii-000J104€eK) C 3ariay0IeHrneM HIKHIX KOHIIOB HE MEeHee ueM Ha | M B
CJIOW TPYHTa C OTHOCHTEIBHOW MpocagoyHOCThio €y < 0,02 (mpu maBnenun He meHee 300 xlla m He MeHee
JIaBJICHUS, COOTBETCTBYIOIIETO JAaBICHUIO OT COOCTBEHHOTO BECa TPYHTA M Harpy3KH Ha €ro MOBEPXHOCTH) MPH
YCIIOBHH, YTO B 3TOM CIIydae 00eCIeqnBaeTCsI HeCyIIast ClIOCOOHOCTH CBaif, a CyMMapHbIe 3HAYEHUSI BO3MOYKHBIX
MPOCaJI0OK M OCaJO0K OCHOBAHWS HE MPEBBIIIAIOT MNPEACNbHBIX 3HAYEHUH JUIl 3[JaHUS U COOPY)XKEHHS IpH
HEpaBHOMEPHOM 3aMauMBaHUM TPYHTOB. [Ipy 3TOM moipkHaA OBITH oOecredyeHa Hecymiash COCOOHOCTh CBail M
CBalHBIX (PyHIaMEHTOB, a2 BO3MOXKHBIE HEJJOITYCTUMBIE OCa/IKU U IPOCA/IKN T'PYHTOB JOJDKHBI OBITH HCKITIOYEHBI
NPUMEHEHHUEM JOTIOJIHUTEILHBIX MEPOIPHSTHH.

2 CBau-KOJIOHHBI OJHOITAXHBIX 31aHHi ||| ypOBHS OTBETCTBEHHOCTH B TPYHTOBBIX yCIOBHAX | Tuma
JIONYCKaeTCcsl ONMpaTh HIKHUMHM KOHIAMHM Ha TPYHTH ¢ &y > 0,02, ecim Hecymias CHocoOHOCTh cBait
TMMOATBEPIKACHA UCTIBITAHUAMU.

9.4 B cnydae ecnu Mo pe3yibTaTaM HWHXKEHEPHBIX HW3BICKAHUN YCTAaHOBIIEHO, YTO
NOrpyXeHue 3a0UBHBIX CBall B MPOCAJOYHBIE IPYHTHI 3aTPYJHEHO, B MPOEKTE JOHKHO OBITh
MPEyCMOTPEHO YCTPONCTBO JIMIEPHBIX CKBAKUH, TUAMETP KOTOPHIX B TPYHTOBBIX YCIOBUSX
| Thma criemyeT Ha3HaYaTh MEHEe IMameTpa cedeHus cBau (10 S0 MM), a B TpYHTOBBIX yCiIoBHsX ||
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THIIa — PaBHBIM eMy win MeHee (10 50 MM). B mocnenaem cirydae riryOMHa JTMACPHBIX CKBAKUH
HE JIOJDKHA MPEBBIIIATh TOJIIMHY IIPOCAJOYHOr0 OT 3aMauKBaHMs CIIOSI TPYHTA.

9.5 Pacuer Hecymell cmiocoOHOCTH CBail, MPUMEHIEMBIX B TPYHTOBBIX yCIOBUSX | THIa,
CJIeZlyeT MPOM3BOAMTH B COOTBETCTBHU C YKa3zaHUSAMH mojpaszzaena /.2 u npuioxenus E c
y4eTOM TOTO, YTO CONPOTUBIECHHS TPYHTOB MOJ HIKHUMH KoHIaMu R um Ha OokoBOi
nosepxHoctu f; cBau (Tabmuuesl 7.2, 7.3 u 7.8), koapduuuent nponopunonansHocti K (cMm.
npuioxkenne B), monyne npedopmamum E, yrom BHYTpeHHEro TpeHHS ¢ U yIEIbHOE
CLIEIUIEHHE C JOJKHBI ONPEIENIAThCS:

a) P HOJHOM BOAOHACBHIIICHUH TPYHTA, €CIIM BO3MOXKHO 3aMauyMBaHUE IPYHTA, NPH
3TOM pacyeTHble TaOJIWYHBIC XapPaKTEPUCTUKHU CIEAyeT NPUHUMATh IpH TI0Ka3arene
TEKY4eCTH, OIpeAesIeMOM 0 popmyIe

key ~w,
I -t (9.1)
W —W,

rae €— Ko3(pUIMEHT MOPUCTOCTH IPYHTA IPUPOAHOM IIIIOTHOCTH;

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

Ys— yIIeJIbHBINA BEC TBEP/BIX YACTHII, kH/M® (Tc/M3);
k — xoaddumment, mpuanmaeMsiii paBabiM: 1,0 — st cyneceid, 0,9 — It CyrJIMHKOB |
TJIVH;

Wp, W — BIIQ)KHOCTH I'PYHTa Ha TPAHULE PACKATBHIBAHUS U TEKYUECTH, JOJIU €JHHULIBI;
npu 3HaueHuun | < 0,4, momydeHHoM mnpu pacuere mo ¢dopmyine (9.1), mans cymeceit u
CYrMHKOB | cnenyer npuHumars paBHbIM 0,4;

0) pu BII@XHOCTU W U MOKa3aTesie TeKy4ecTH | rpyHTa B IPUPOIHOM COCTOSIHUU
(korga W< Wy IpUHHUMaeTCs Wp), €CIIU 3aMauuBaHUE TPYHTA HEBO3MOXKHO.

9.6 Ilpn HamuuuM JAOCTATOYHOTO ISl CTaTHCTHMYECKOW OOpabOTKH 00beMa MOJIEBBIX
OIpE/ENEeHNH MPOYHOCTHBIX U J1e(OPMAIMOHHBIX XapaKTEPUCTHK TPYHTOB pacueT Hecylien
crocoObHOCTH cBail B ycnoBusx | u || TUIIOB MO MPOCagOYHOCTH PEKOMEHTYETCs IPOU3BOAUTD B
COOTBETCTBUM ¢ npuioxkenueM E. Hecymas crocoOHOCTh cBail B BBIIITaMIIOBAHHOM JIOXKE,
NPUMEHSEMBIX B TPYHTOBBIX YCHNOBHMAX | THIa, JODKHA Ha3HA4YaTbCsl B COOTBETCTBUM C
TpeboBaHusIME 7.2.4 KaK J1J1s 3a0UBHBIX CBail ¢ HAKIIOHHBIMH TpansimMu ripu | o popmysie (9.1).

9.7 Hecymyto criocoOHOCTb CBail, MpUMEHSEMbIX B IPYHTOBBIX YCIOBHUsX | Tuma, mo
pe3yiapTaTaM WX CTAaTHYECKUX WCIIBITAaHUH, MPOBEICHHBIX C JIOKAJHHBIM 3aMadynBaHUEM
rpyHTa B mpenenax Bced amuHbl cBau corsacHo ['OCT 5686, cienyer ompenensts B
COOTBETCTBUU C TPeOOBAaHUSIMHU ToIpazaena 7.3.

B rpynTOBBIX ycnoBusx | THNA Mpu HAIWYMM OMBITA CTPOUTENHCTBA HA 3aCTpanBaeMOn
TEPPUTOPUM W PE3YyJIbTaTOB paHEe BBIOJHEHHBIX CTAaTHYECKMX WCIBITAaHWHA CBall B
AQHAJIOTUYHBIX YCIIOBHSIX UCIIBITAHUS CBal JJOMyCKAETCsl HE IPOU3BOIUTD.

He nomyckaeTcss ompenensiTh HECYIIYIO CHOCOOHOCTh CBald W CBail-000JIOYEK,
yCTpauBaeMBbIX B MPOCAJOYHBIX TPYHTaX, MO JaHHBIM pPE3YyIbTaTOB HUX JAWHAMHUYECKUX
UCTIBITAHNAH, a TAaK)Ke OMPEACTSATh PACUETHBIE COMPOTHUBIICHUS MPOCATOYHBIX TPYHTOB IOJ
HIDKHUM KOHIIOM Y Ha OOKOBOW MOBEPXHOCTH CBaM IO JIaHHBIM pE3YJIbTAaTOB MOJEBBIX
UCTIBITAHUN 3TUX TPYHTOB TUHAMUYECKHM 30HINPOBAHHEM.

CraTrueckoe 30HIMPOBAHHE JOMYCKAETCS IPUMEHSTh:

HIDKE TPaHUIIBI TIPOCAT0OYHON TOIIN — TPU BEIOOPE CIIOEB TPYHTA LIS ONHPAHUS CBal
U JUISL ONpefeeHUs PACUYETHBIX COMPOTHUBICHUNH TPYHTOB MOJ HIKHMM KOHIIOM R u Ha
OOKOBOIT TOBEPXHOCTH CcBau fi;
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B TPYHTOBBIX YCJOBHSX | THIIAa — JUIS ONpPEACNICHUS] PAcUYCTHBIX COMPOTHBICHHUI
3aMOYCHHBIX [POCAIOYHBIX IPYHTOB IM0J] HIKHUM KOHIIOM R 1 Ha 00KOBO# 1oBepxHOCTH CcBaw fi;

B TPYHTOBBIX ycioBusx Il Thma — mpu ompeneneHuy OTPUIATEIbHON CHIIBI TPEHHUSI
MPOCATOYHBIX TPYHTOB Ha OOKOBOM MTOBEPXHOCTH cBau B cooTBeTcTBUU ¢ 9.10.

9.8 Ilomumo cBaif, yka3zaHHBIX B paszeie O, cieayeT TakKe NPUMEHSATh HAOWBHBIC
XKene300eTOHHBIC CBau, yCTpauBaeMble B MPOOYPEHHBIX CKBaXHWHAX € 3a00eM, YIIIOTHEHHBIM
BTpaMOOBbIBaHHEM IIcOHs Ha rryouny He meHee 3d (rme d — amaMeTp CKBaKUHBI), OO
YCTPOMCTBOM 3a0MBHOM MATHI KOHUUECKOW (hOPMBI.

9.9 Cpau mo HecyIieil CmOCOOHOCTH TPYHTOB OCHOBAHHWS B T'PYHTOBBIX YCIOBHSX |l
THUIIA CJIEIYET PACCUUTHIBATH C YUYETOM CHUJI OTPULATEILHOTO TPEHHSI UCXO/S U3 YCIOBUS

YoFyq
TnYk

rae N — pacuerHas Harpy3ka, kH, Ha oiHy cBato;
Fq— Hecymas cnocobHocTh cBau, kH, onpenensemas B coorBercTBuu ¢ 9.11;
Yk, Yo, Yn — KO3 GUIHEHTHI, TpuHIMaeMbie 1o 7.1.11;
Ye — KO3 (UIIUEHT yCIOBUI pabOTHI CBaM, 3HAU€HHUE KOTOPOTO MPUHUMAIOT B 3aBUCH-
MOCTH OT BO3MOKHOT'O 3HAYCHUS IPOCAJIKU TPYHTA Sy: IPH Sy = 5 cM Y = 0
pH Sy > 25, Ve = 0,8; A1 IPOMEKYTOUHBIX 3HAUEHUH Sy V¢ OMPEAEISIOT UHTEP-
TIOJISIIINEH;
Pn — oTpumarenbHas cuia TpeHus, onpezaensemas B coorsercteuu ¢ 9.10.

N < — vePn, (9.2)

IIpumeuanus

1 3nauenue P, criemyer ompenensiTh, Kak HPaBHIIO, U MOJHOCTHIO BOJOHACHINIEHHOTO TPyHTA (IIpH
BO3MO)KHOM 3aMauMBaHUM I'PYHTOB CBEPXY).

2 Ilo mpovyHOCTH MaTepuala CBau JOJDKHBI ObITh paccuuTaHbl Ha Harpy3ky N + P,

9.10 OtpunarenbHyto cuity TpeHus Pn B BOJOHACHIEHHBIX IpyHTax U P'n B rpyHTax
MPUPOIHON BIAXKHOCTH, JEHCTBYIOIIYI0O Ha OOKOBOHM IMOBEpXHOCTU cBau, KH, mpuHMMarOT
paBHOI HauOONbBIIEMy MPEICTBPHOMY CONPOTHBICHHIO CBaW UTMHOW Ny MO HCHBITAHUSIM
BhIZiepruBaoniel Harpyskoi corsmacHo ['OCT 5686 COOTBETCTBEHHO B BOJIOHACHIIICHHBIX
IPYHTax U TPyHTaxX NPUPOAHON BIAKHOCTH.

Jlo mpoBeieHUs UCTIBITAHUH HA BblIEpTUBaHKe 3HaUeHUe Py JomyckaeTcst onpenemsTh:

a) o opmyie

hy
Pn :UZTihi f (93)
0

riae U— IepuMeTp, M, y4acTKa CTBOJIa CBau JUTMHOH Ngy;
hy — pacuerHas rinmyOuHa, M, 10 KOTOPOW MPOU3BOAUTCS CYMMHPOBAHHE CUI OOKOBOTO
TPEHHsI IPOCEAAIONINX CIIOCB IPYHTA, IPUHUMAEMasi paBHO IITyOHHE, I/ie 3HAYCHUE
IPOCAJIKU TPYHTA OT ACHCTBHSI COOCTBEHHOTO BECa, ONPENICIIEHHOE B COOTBETCTBUH C
tpedoBanmsivu CI1 22.13330, paBHO HaMMEHBIIIEMY 3HAUESHHIO JIOITyCTUMOH JAe(pOpMaIIim
OCHOBaHHSI 3JJaHUS;
Ti — pacueTHOe CONpoTUBIIeHHE, K[1a, onpeaensemoe mo Gopmysie
Nytaxc Hi 0
— 1+ — , (9.9
n, Hy
31ech { — IKCIEPUMEHTAIBHBIN MapaMeTp, XapaKTepU3yIOIHii O0OKOBOE JIABIICHHE HA KOHTAKTE
CBaM C TPYHTOM;

T =CO4 gp, +¢y; ¢=
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Nyaxe — HanOoJbIIee 3HAUEHUE MOPUCTOCTH MPOCATOYHBIX IPYHTOB, IPUHUMAEMOE
paBubIM 0,55;
Nj — MOPUCTOCTB i-T'O CJIOS TPYHTA B JIOJISIX SMHULIBL;
Hi — riyOuHa pacroioeHusi CepeIMHbI PACYETHOTO I-TO CJI0s TPYHTA, M;
Ho=1wm;
Oz — BEPTHKAIBHOE HAIIPsHKEHUE OT COOCTBEHHOIO BECA BOJIOHACKIIIEHHOIO IPyHTa, Klla;

(| ¥ C| — pacyeTHbIEe 3HAUEHUS YIila BHYTPEHHET0 TPEHUs, Ipajl., U YAEIbHOIO CLEIUICHNU,
I-To ciosi rpyHTa, onpeneisiembie B coorBeTcTBUU ¢ [OCT 12248 mo metony
KOHCOJIMIUPOBAHHOT'O JPEHUPOBAHHOI'O CPE3a;

hi — TonmuHa, M, i-ro cliosi MPOCaJ0YHOTO IPYHTA, OCEIAIOIIET0 IPU 3aMauyuBaHUH U
CoIIpHUKacarouerocs ¢ 00KOBOI MOBEPXHOCThIO CBau;

0) 1o pe3yibTaTaM CTaTHYECKOTO 30HAMPOBAHUS BOJOHACHIIIEHHBIX TPYHTOB U TPYHTOB
HPUPOIHON BIKHOCTH HAa PACUETHYIO IIyOHHY Ny B COOTBETCTBHU ¢ moapaszaeinom 7.3.

9.11 Hecymyro cmocobHocTh Fg, kH, cBait B rpyHTOBBIX ycmoBusix Il tuma mo
IPOCaJOYHOCTH, Pa0OTAIOLIMX HA COKUMAIOILYIO HArPy3KY, CII€yeT ONpeesaTh:

a) 1O pe3yJIbTaTaM CTaTHYECKUX UCIBITAHUHA CBal C JIOKAJIbHBIM 3aMauyMBaHHEM — KaK
Pa3HOCTh MEX[IY HEeCyllel CliOCOOHOCTBIO CBail [UIMHOW | Ha BAABIMBAIOLIYIO HAIPY3KY U
Hecyllel crocoOHOCThIO CBail JUTMHOM Ny Ha BBIICPTUBAIOIIYI0 HArpy3Ky; B HEOOXOIUMBIX
cilyyasix cienyeT IpeaycMaTpuBaTh MPOBEJCHHME WCIBITAHWA TEH30METpUUYECKHX cBall (c
OIpezieNIiEHuEM YCWIMM U JepopMaluii B CEUEHUSIX CBaH );

0) pacueToM B COOTBETCTBUU C YKa3aHUAMHU 9.5 B yCIOBHAX IOJIHOTO BOJOHACHILICHUS
TPYHTOB B IIpeJieiax CJIOEB IPyHTa HUKE MITyOuHBI hy.

9.12 IlpoBeneHne cTaTUYECKUX HCTBITAaHUH cBail B rpyHTax || Thma mo mpocamounoctu
SIBIISIETCS 0053aTENIHBIM NIPU OTCYTCTBHH (DOHIOBBIX MAaTEPHAIIOB 110 TAKUM HCIIBITAHUSIM.

9.13 1511 0c000 OTBETCTBEHHBIX COOPYKEHHUI U MPH MacCOBOM 3acTpoiike B pailOHAX C
HEM3yYCHHBIMH TPYHTOBBIMH YCJIOBHUSMH CJIEAYyeT TPOW3BOIUTH WCIBITAHUS CBail C
JUINTENIbHBIM ~ 3aMauMBaHUEM OCHOBAHMS JO IIOJIHOTO IMPOSBJICHUS MPOCAJOK IO
pa3zpaboTaHHON porpaMMe JJisi KOHKPETHBIX YCIOBUH.

9.14 Ecnu Ha GOKOBON MOBEPXHOCTH CBail BO3MOKHO IMOSIBIIEHHE OTPUIATEIbHBIX CUJI
TPEHMsI, TO OCaJKy CBailHOro (yHJaMeHTa M3 BUCSYMX CBail cleayeT OmpelesisiTh Kak JUis
yciaoBHOTO (yHIaMeHTa (moapasaen 7.4), HO TpU MOJCYETE HATPY30K JOJDKHBI OBITH
n00aBIIeHBI OTPUIIATETIHLHBIE CHIIBI TPEHHS, onpeaeeHHbie o Gopmyne (9.3) mpu nepumerpe
U, M, paBHOM HEpUMETPY POCTBEpKa B IMpe/eiax €ro BBICOTHI U IO MEPUMETPY KyCTa IO
Hapy’KHBIM T'PaHsAM CBail.

9.15 Ompenenenue HEPABHOMEPHOCTH OCAJIOK CBaHBIX (PYHIaMEHTOB B NMPOCATOYHBIX
TPYHTax JAJIA pacdeTa KOHCTPYKIMHI 3JaHUH U COOPY>KEHHUH JOJHKHO IMMPOU3BOJUTHCA C YIETOM
IPOTHO3UPYEMBIX HM3MEHEHUH THAPOre0JIOTMYeCKUX YCIOBHM IUIOMIAAM 3aCTPOMKH U
BO3MOXKHBIX HanOoJiee HeOIaronprUsATHBIX BHJIA M PACTIONIOKEHHSI ICTOYHHUKA 3aMaYHBaHUS 10
OTHOILIEHHIO K PaCCYUTHIBAEMOMY (DYHIAMEHTY MJIM COOPYKEHHIO B LIETIOM.

9.16 IlpumeHneHne cBaliHBIX (GYHAAMEHTOB HE HCKIIOYaeT HEOOXOIUMOCTH BBITIOJTHEHUS
BOJIO3AIIUTHBIX MeporpuaTuil. [Ipu 3ToM B rpyHTOBBIX ycnoBusax |l Tuna mo nmpocagoynocTu
JOJKHA OBITh TakXe MpeaycMOTpeHa pa3pe3ka 3/1aHui OCaJOoYHbIMU IIBaMH Ha OJIOKHU
npocTtoil KoH(urypauuu. B TpOM3BOJICTBEHHBIX 3JaHMAX MPOMBIIIJICHHBIX MPEANPUSTHIA,
000pYyIOBaHHBIX KpaHaMH, KPOME TOTO, JOJDKHBI OBITh HPEAYCMOTPEHBI KOHCTPYKTHBHBIC
MEpONpHUATHs, OOECHeunBalolie BO3MOXHOCTh PUXTOBKM MOJKPAHOBBIX IyTeH Ha
YIBOEHHOE 3HAu€HUE PACYETHOW OCAJIKHU CBAWHBIX (PYHIAMEHTOB, HO HE MEHEE IOJIOBHUHBI
IpOCagKd TpyHTa OT COOCTBEHHOro Beca. B cmywasx korja cBaiiHbI (yHIaMEHT He

WCKIIIOYaeT jaeGopManui KOHCTPYKIIMHA W KPEHbI 3MaHHK (COOPYXEHHWI), MPEBBIIIAIONINE
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BEJIMUMHBI, JIONYCTUMbIE HOPMaMH, 3JaHHUSI U COOPYKEHHS JIOMYCKAeTCS MPOEKTHUPOBAThH C
Y4ETOM MEPONPUATHH, CHUKAIOIIUX HEPABHOMEPHYIO X OCAJKy M YCTPAHSIOUINX UX KPEHBI,
B TOM YHCJIE C IPUMEHEHUEM BhIPAaBHUBAHUSI.

9.17 Ilpu mpocaakax rpyHTa oT cOOCTBEHHOTO Beca Ooiee 30 cM cilenyeT y4uThIBaTh
BO3MO)XHOCTh TOPU30HTAIBHBIX IE€pPEMEIICHUN CBalHbIX (YHIAMEHTOB, MOMAJAIOUINX B
IIpeeIIbl KpUBOJIMHEMHONW YaCTH IIPOCaJOYHON BOPOHKH.

9.18 B rpyHTOBBIX ycnoBusax |l Tuma mpu ompeneneHUM Harpy3ok, JEeHCTBYIOIIUX Ha
CBaifHBIN (yHAAMEHT, CIEAYeT YYUTBHIBATH OTPHIATENIbHBIE CUJIBI TPEHHs, KOTOPHIE MOTYT
MOSIBJISITBCSL  HA  PACIHOJIOKEHHBIX BBILNIE IOJOIIBHI CBAfHOTO POCTBEpKa OOKOBBIX
MOBEPXHOCTSX 3ariTy0JIeHHBIX B TPYHT YacTel 34aHUs WK COOPYKCHHUS.

9.19 Ilpu npumeHeHUU CBalHBIX (DYHIAMEHTOB IUIAHUPOBOYHBIEC TMOJACHIIKHA T'PYHTOB
Oonee 1 M Ha TEPPUTOPHUAX, CIOKEHHBIX MPOCATOYHBIMU TPYHTAMH, JOIMYCKAIOTCS TOJIBKO
IpH CIIeUaTbHOM 00OCHOBAaHUHU.

9.20 Ilpm nHpPOEKTHPOBAHWU CBAWHBIX (YHIAMEHTOB, YCTPAWBAEMBIX B TPYHTOBBIX
yenoBusix || tuma, koapdunueHT HaaeKHOCTH 10 HazHaueHUIO (7.1.3) He yUUTHIBAIOT.

10 Oco0eHHOCTH MPOEKTHPOBAHUS CBAWHBIX (PyHTIAMEHTOB
B HA0yXaIIMX IPYHTAX

10.1 TIlpu npOEKTUPOBAHMHU CBaWHBIX (PYHJAAMEHTOB B HaOyXalolUX TpPYyHTaX
JIOITYCKAeTCs MPeAyCMaTPUBATh KaK MOJIHYIO MPOPE3KY CBasiMU BCEH TOJIIM HAOyXaroImux
IPYHTOB (C ONMpPAaHUEM HMKHUX KOHLIOB Ha HeHaOyXalollue IPyHThI), TAK U YACTUYHYIO
npope3Ky (C omupaHHeM HWKHHX KOHIIOB HEMOCPEACTBEHHO B TOJIIE HAOYyXaromIuX
TPYHTOB).

10.2 Tlpu pacyeTe HecyIel COCOOHOCTH CBall B HaOyXaloUIMX IPYHTaX 3HAUCHUS
pacyeTHbIX CONPOTHUBICHUI HaOyXalolUX TPYHTOB MOJA HUXXKHUM KOHHOM R u Ha
O00koBOW mMoOBepxXxHOCTH fi cBaM WM CBaM-00OJIOUKH PEKOMEHAYETCS NPUHUMATh Ha
OCHOBAHUHU PE3yJbTaTOB CTATUUECKUX UCIBITAHUHN CBall U cBail-IITaMIOB B HA0yXaroIMX
IPYHTaxX C WX 3aMayMBaHWEM Ha CTPOUTEIHHOHW IUIOMIAJKE WJIM NPWJIETAIIHNX K HEH
TEPPUTOPUIX, MMEIOLUUX AaHAJOTMYHble TpYHTH. [IpH OTCYTCTBHM pe3yJIbTaTOB
YKa3aHHBIX CTATUYECKUX MCIBITAHUN pacyeTHOE CONMPOTHBICHUE HAOyXaloUIuX TPYHTOB
noJ HWXHHUM KOHIOM R m Ha OokoBoii moBepxHocTu fi cBail m cBaif-o00m0UeK
auaMeTpoM MeHee 1 M JgomyckaeTrcs NpUHHMaTh mo Tabmumam 7.2, 7.3 u 7.8 ¢
BBEJCHUEM JOMOJHUTENBHOr0 K03 duimenta ycioBuil paboTsl cBau B rpyHTe Yc = 0,5,
YYUTBIBAEMOTO HE3aBUCUMO OT APYTUX KOd()PUIIMEHTOB ycIoBHiA pabOThI, TPHUBEIESHHBIX
B Tabnuuax 7.4 u 7.6.

10.3 Ilpu pacuere cBaifHBIX (DYHIAMEHTOB B HaOyXaroIIUX TPYHTaxX MO JIedopManusiM
(moxpaszaen 7.4) NOMKEH BBINOIHATHCS JOMOJIHUTENBHBIA pacyeT 1Mo ONpeAeTIeHUI0 MoIbeMa
CBaif mpu HaOyXaHUM rpyHTa B cCOOTBETCTBHH ¢ TpeboBanmsmu 10.4 — 10.6.

10.4 IToxbem hsyp, M, 3a0MBHBIX CBaii, TOTPY>KEHHBIX B MPEIBAPUTEIHHO POOYpEHHbIE
JUJIEpHBbIE CKBAaXXUHBI, HAOMBHBIX cCBail 0e3 yImIMpeHHUs, a Takke CcBail-000JouYeK, He
pope3arolnx HaOyXarollyto 30Hy IPYHTOB, CJIEIyeT ONPEaeIsATh 0 popmyIie

riae hgy — MoaBeM MOBEPXHOCTH HAOYXAIOIIEro rpyHTa, M;
h'sw,p — TOIBEM CI10sI TPYHTA B ypOBHE 3aJI0XKEHHSI HIDKHETO KOHIIA CBail (B CITyyae IPOPE3KH
HaOyxatoen 30HbI TpyHTa N'gyp = 0;
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Q, ® — ko3¢ punuenTsl, onpeaensemsie 1mo Tadauie 10.1, mpu 3ToM 2 3aBUCUT OT MOKa-
3aTens o, KOTOPBI XapakTepu3yeT YMEHbIIeHUe Ae(opMariuy 1mo riryOnHe MacChBa
npu HaOyXaHWH TPYHTA U TPUHUMACTCS JIJIsl HA0OYXarOIUX TJINH:
capmarckux — 0,31 M_l, apasibekux — 0,36 M ¥ XBAJIBIHCKHX — 0,42 M_l;

U — MepuMeTp CBau, M;
N — pacueTHast Harpy3Ka Ha cBaio, KH, onpeznenenHas ¢ Ko3pPpUIHEHTOM HaJCKHOCTH
1o Harpyske yi = 1.

Tabomnuma 10.1

51

Fny61/IHCaB12'1[I(;j"1;4y>KeHI/m 5 KOSS%MHHQHT Q, 84'4, pu 3Haqeg'1/15ﬂx o 56 Kosmiment o, 2kl
3 0,72 0,62 0,53 0,46 0,40 —
4 0,64 0,53 0,44 0,36 0,31 15
5 0,59 0,46 0,36 0,29 0,24 11
6 0,53 0,40 0,31 0,24 0,19 0,7
7 0,48 0,35 0,26 0,20 0,15 0,5
8 0,44 0,31 0,22 0,17 0,13 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

[penenbHbIe 3HAYEHUS IOABEMA COOPYKECHHUM, a TAKXKE 3HAYCHUE MOABEMa ITOBEPXHOCTH
HaOyXaromiero rpyuta hsy M mogbeMa cjosi [PYHTa B YPOBHE PACIIONIOKEHUSI HWKHUX KOHIIOB
cBait gy creTyeT onpenensats B cooTBeTcTBHY ¢ Tpebosanmsamu CIT 22.13330.

10.5 TIpu mpope3ke cBasMu HaOyxaroIIMX CJIOEB TPyHTa M 3ariyOJeHud HX B
HeHa0yXarolue TPYHTHI MOABEM CBaliHOTO (hyHIaMEeHTa OyIeT MPaKTHUYECKH MCKIIOYCH TpU
COOJIIOJICHUH YCIIOBUS

F
N> Fo, N <07du (10.2)

TnTk
rone N — 10 xe, uto u B hopmyne (10.1);

Fsv — paBHOJEHCTBYIOIIAS paCUETHBIX CHII ToAbeMa, KH, necTByrommx Ha 60KOBOM
MOBEPXHOCTH CBaH, ONpeessiemMas 1o pe3yabTaTaM UX MOJIEBbIX UCTIBITAHUH B
HaOyXaIONIUX TPYHTAX MM OMpeielisieMasi C UCIIOh30BAaHUEM JIAHHBIX TaOJUIIEI 7.3
C yueToM K03 pHIMEeHTa HaJeKHOCTH 110 Harpy3Ke JUIsl CUil HaOyXaHUs TpyHTa
vi=1,2;

Fqu — Hecymias cnocoOHOCTh yuacTka cBau, KH, pacronoskeHHOro B HeHabyXaromiem

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

10.6 Tlogpem cBaii muameTpoMm Oojiee 1 M, He Tpope3aronuX HAOyXarolue CIou
IpyHTa, JOJDKEH ONpeaeisaTbcs Kak Uil (yHJaMeHTa Ha eCTECTBEHHOM OCHOBAaHUHM B
cootBercTBuM ¢ TpeboBanusimMu CIT 22.13330. [Ipu 3TOM MogbeM CBau ¢ YIIUPEHUEM JTOJKEH
OTIpeNeNAThCS pU ASUCTBUM HArpy3ku Fy, paBHOI

Fu =N+ ’Y||Vg — FSN1 (103)

rae N, Fsy — To %e, uto u B popmyie (10.2);
V1| — pacyeTHOE 3HAYCHHE YISNBHOr0 Beca rpyHTa, KH/M;

55



CII 24.13330.2011

Vy— 00BbeM IpyHTa, NPENATCTBYIOUI NOJbEMY CBaH, M°, U IPUHAMAEMBIii PaBHBIM
00beMy rpyHTa B Ipejeiax paclIkpsIOIIErocs yCeueHHOTo KOHyca BbicoTol h ¢
HWOKHUM (MEHBIIUM) JMAMETPOM, PABHBIM JHMAMETPY YIIUPEHUs O, a BEpXHUM
muamerpom d' = h + d (31ece h— paccrosiHue oT mpUpoHOI MOBEPXHOCTH IPYHTA
JI0 CEpEIMHBI YIIUPEHHS CBaH).

10.7 Ilpy mpoOeKTHPOBaHWM CBAMHBIX (YHIAMEHTOB B HAaOYXalOIIMX TPYHTaX MEXKIY
MOBEPXHOCTBIO TPYHTAa U HIDKHEH IJIOCKOCTBIO POCTBEpPKA JIOJKEH ObITh IMPEIyCMOTPEH 3a30p
pa3MepoM, paBHBIM WM 00JIee MAaKCUMAIBHOTO 3HAUSHUS TI0/TbeMa IPYHTA IIPH €T0 HaOyXaHHUH.

[Tpu TonuuHe ciosa HaOyxawllero rpyHTa MeHee 12 M JOIMycKaeTcsl YCTpauBaTh
POCTBEPK, ONMUPAIOIIUICS HEOCPESACTBEHHO Ha TPYHT, Iipu coOumtoneHnn yciaosus (10.2).

[Ipu pacronoxeHuu cBail B BHUJE KycTa WM CBAWHOTO TMOJSI MOJBEM CBAaMHBIX
(GyHIaMEHTOB CIIEIyeT PACCUUTHIBATH C YYETOM B3aMMHOTO BIIMSTHHSI CBaid.

11 Oco0eHHOCTH MPOEeKTHPOBAHUSA CBAHHBIX ()YHAaMEHTOB
Ha noapadaTbIBaeMbIX TEPPUTOPHUIX

11.1 Ilpm npoekTHpoBaHMU CBaWHBIX (YHIAMEHTOB Ha MOJpabdaThIBAEMBbIX
TEPPUTOPHUSAX KpoMe TpeOOBaHMIl HACTOSIIUX HOPM JOJDKHBI COOJIFOAATHCS TaKxke
tpeboBanmst CII 21.13330; nmpu 3TOM Hapsiay C JaHHBIMH WHXKEHEPHBIX M3BICKAHUH IS
IPOEKTHUPOBAHUS CBaWHBIX ()YHIAMEHTOB JIOJKHBI TAK)K€ MCIOIb30BAThCS JaHHbIE TOPHO-
TEOJIOTHYECKNX M3BICKAaHUH ¥ CBEACHHS OO0 OXHJAaeMbIX JedopManusx 3eMHOU
HOBEPXHOCTH.

112 B 3amanun Ha TPOSKTUPOBAHME CBAHBIX (PyHIAaMEHTOB Ha TOIpadaThBAEMBIX
TEPPUTOPUSIX JIOJDKHBI COJIEPKAThCsl MOTYYEHHBIE 10 pe3ysibTaTaM MapKILIeHaIepcKoro pacuera
JaHHbIE 00 OXKMIAeMBIX MAKCHMAJBHBIX Je(POpMalisaX 3EMHOM ITOBEPXHOCTH Ha YyJacTKe
CTPOUTENBCTBA, B TOM YHCIIE OCEIaHUe, HAKJIOH, OTHOCUTENbHbBIE TOPH30HTATIBHBIE JeopMaliiu
PACTSDKEHHUS WUITH CHKATHSL, PINyC KPpUBH3HBI 36MHOM MTOBEPXHOCTH, BBICOTA YCTYIIA.

11.3 Pacyer cBaiiHBIX (yHIAaMEHTOB 3JaHMH U COOPYXEHMH, BO3BOJUMBIX Ha
10IpadaThIBAEMbIX TEPPUTOPHSX, AOIDKEH MPOU3BOIUTHCS IO TPEACTHHBIM COCTOSHUSM Ha
ocoboe CcouyeTaHWe Harpy3oK, Ha3HA4YaeMbIX C YYE€TOM BO3AEUCTBUI €O CTOPOHBI
nedhopMupyeMoro mpu noipadoTKe OCHOBAHMSL.

114 B 3aBUCHMMOCTH OT XapakTepa COIpPSDKEHUS TOJIOB CBaif C POCTBEPKOM U
B3aUMOJICHCTBHA (YHIaMEHTOB C TPYHTOM OCHOBAaHHS B TIPOIECCE PAa3BUTHUS B HEM
TOPU30HTANIBHBIX AedopMaliii OT NoapPabOTKU TEPPUTOPUN PA3INYAIOT CIETYIOIIUE CXEMBI
CBalHBIX ()YH/ITAMEHTOB:

a) ECTKHE — IPH KECTKOH 3a/ieJIKe IOJI0B CBail B POCTBEPK MyTEM 3aaHKEPUBAHMS B
HEM BBIYCKOB apMaTypbl CBali WJIM HETOCPEACTBEHHOW 3aJelIKku B HEM TOJIOBHI CBaW B
COOTBETCTBHUH C TPEOOBAHUSAMHU, U3JI0KEHHBIMU B 8.9;

0) momaTiaMBBIE — TIPU YCIOBHO-IIAPHUPHOM COTPSDKEHUH CBAaW C POCTBEPKOM,
BBITTOJIHEHHOM ITyTEM 3aJIeJIKH €€ TOJIOBBI B POCTBEPK Ha 5 — 10 cM WM cOnpsiKeHus uepes
IOB CKOJIBKEHUSI.

11.5 Pacuer cBaiiHBIX (QYHAAMEHTOB M HMX OCHOBaHMM Ha MOApadaThIBAEMBIX
TEPPUTOPHUSX TOIHKEH TPOU3BOJUTHCS C YIETOM:

a) U3MEHEHMH (QU3MKO-MEXaHUYECKUX CBOWCTB T'PYHTOB, BBI3BAaHHBIX MOJPaOOTKOM
TEPPUTOPUH, B COOTBETCTBUU C TpeOoBaHusiMU 11.6;

0) mepepacrpeneneHns BEPTHKAIBHBIX HArpy3o0K Ha OT/ENbHbIE CBaH, BBI3BAHHOTO
HAKJIOHOM, HCKPUBJICHUEM U YCTYMOOOpa30BaHWEM 3€MHOHN IMOBEPXHOCTH, B COOTBETCTBHH C
TpeboBanusimu 11.7;
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B) JONOJHUTENBHBIX HArpy30K B TOPH30HTAIBHONW IUIOCKOCTH, BBI3BAHHBIX
OTHOCHUTEJIBHBIMU TOPU30HTAILHBIME JIE(OPMAIMSIMU TPYHTOB OCHOBAHHS, B COOTBETCTBHU C
TpeboBanusimu 11.8.

11.6 Hecymyo crnocoOHOCTh TpyHTa OCHOBaHHMS CcBail Bcex BHUIOB F¢, KH,
paboTaroNMX Ha CKUMAIOLIYIO Harpy3Ky, IpH HOApadOTKE TEPPUTOPHHU CIEAYET ONPEACIATh
o popmyre

Fo = YaFa, (11.1)

T/1€ Yo — KOA(PPUIMEHT YCIOBUI pabOThI, YUUTHIBAIONINN N3MEHEHHE (PU3UKO-MEXaHHUECKUX
CBOWCTB IPYHTOB U Ilepepacipe/ielieHue BepTUKAIbHbBIX HArPy30K MpH 110ApadoTKe
TEPPUTOPUU: JUIs CBali-CTOEK B (PyHJAAMEHTaX JIFOOBIX 37JaHUI U COOPYKEHHH Y¢r = 1,
JUIsl BUCSYMX CBall B GyH/IaMEHTAx MOJATIUBBIX 31aHUN U COOPYKEHUM (Harpu -

Mep, OJTHOATAXKHBIX KAPKACHBIX C IIAPHUPHBIMU O1lopaMu) Yo = 0,9; 1711 BUCSIUMX cBaid
B (DyH/IaMEHTaX JKECTKUX 3/1aHui ¥ coopyKeHUl (Hanpumep, 6eckapKacHbIX MHO-
TO3TaXKHBIX 3/IaHUM C )KECTKUMU y3JIaMHU, CUJIOCHBIX KOPIYyCOB) Yor = 1,1;

Fq — Hecymas crioco6HOCTh cBau, KH, onpesienieHHast pacueToM B COOTBETCTBUU € MOJpa3-
JeI0OM 7.2 WM OTpeieNICHHAst TI0 Pe3yJIbTaTaM IOJIEBBIX UCCISOBAaHUIN (MCIIBITAaHUS
CBail AMHAMUYECKOM WM CTaTUYECKOM Harpy3Koi, 30HAMpOBaHUE TPYHTOB) B COOTBET-
CTBUH C TpeOOBaHMUsIMHY TIOIpa3ena 7.3.

[Ipumeuyanue — B ciyuae kpyronagaroumx miactoB B popmyse (11.1) cnenyeT Takke y4UTHIBaTh
3aBUCSILIMKA OT 3HAa4YEeHWs OTHOCHUTEIbHOW TOPH3OHTAIBHON JaedopMalMu €, MM/M, JONOJHHUTENbHBIN

k03¢ dunuent y, = 1/(1 + 100g,).

11.7 JlononHuTenbHble BepTHKanbHbIe Harpy3ku +AN Ha cBau WU CBau-000JIOYKU
30aHUM U COOPYXKEHUH C JKECTKOM KOHCTPYKTHBHOM CXEMOW CIIENYyeT OIpPENElATh B
3aBUCHUMOCTH OT pAcUETHBIX 3HAUEHUIN BEPTUKAJIbHBIX IE€pPEMEIIEHUN CBail, BBI3BAaHHBIX
HAKJIOHOM, HCKPUBJIEHHEM, YCTYNOOOpa30BaHMEM 3E€MHOW IOBEPXHOCTH, a TaKxke
TOPU30HTAIBHBIMU JIe(hOpMallisIMU TPYHTOB OCHOBaHUS IIPH YCIOBUSX:

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

0) OCHOBaHHME YCJIOBHOIO (pyHIaMEHTa MPUHHUMAIOT JIMHEHHO J1e(OpMHUPYEMBIM C
MOCTOSIHHBIMU TI0 JUIMHE 37aHus (COOPYKEHMsI) WIM BbIIECJICHHOIO B HEM OTCEKa MOJyJieM
negopmanuu 1 KO3QPUIUEHTOM MOCTENU IPYHTA.

Omnpenenenye JONMOTHUTEIbHBIX BEPTUKAIBHBIX HArpy30K MPOU3BOJST OTHOCHTEIBHO
IIPOJIOJIBHOW U ITONIEPEYHOM OCEH 34aHUs.

11.8 B pacuerax cBaiiHBIX (YHIaMEHTOB, BO3BOJMMBIX Ha TOApPAOATHIBAEMBIX
TEPPUTOPUSX, CIEAYET YUUTHIBaTh JOTNOJIHUTEIbHBIE YCUJIMS, BO3HMKAIOUIME B CBasx
BCJIE/ICTBUE MX pabOThl Ha M3TUO MOJA BIMSHUEM TOPU30HTAJIbHBIX MEpPEMELIEHUI IpyHTa
OCHOBaHHUS IIPU MOJAPaOOTKE TEPPUTOPHU MO OTHOLICHUIO K TPOEKTHOMY MOJIOKEHHIO CBai.

11.9 PacueTrHOE TOpPM3OHTATBHOE IEPEMEIICHHWE TPYyHTa Uy, MM, TPH MOAPadOTKe
TEPPUTOPUH CIIEAYET ONPENeNATh o hopmyIie

uCr = 'Yf'Y(;ShX, (112)

1€ Yf, Yc — COOTBETCTBEHHO KOA(P(PHUIIMEHTH! HaJISKHOCTH 110 Harpy3Ke M YCIOBHH pabOThI
JUTSL OTHOCUTEINIBHBIX TOPH30HTAIBHBIX JIehopMaluii, MpUHIMaeMbIe COTIIACHO
CIT 21.13330;
€n — OXHUJIaeMOe 3HaYeHNE OTHOCUTEIIFHON TOPH30HTAIBHOM iehopMariiu, orpesensieMoe
0 pe3yJbTaTaM MapKILIEHaepCKOro pacyera, MM/M;
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X — paccTOosHUE OT OCH paccMaTpUBaeMOM CBau /10 LIEHTPaJIIbHOM ocH 3/1aHus (coo-
PYKEHHsI) C POCTBEPKOM, YCTPaUBaeMbIM Ha BCIO JUIMHY 3J1aHHs (OTCEKA), WK 10
0JI0Ka )KECTKOCTH KapKacHOI0 3aHus (OTCEKa) ¢ pOCTBEPKOM, YCTPAUBAEMbIM
HOJ] OT/I€TIbHBIE KOJIOHHBI, M.

11.10 Cmaiiaple  ¢GyHAAMEHTBI 3JaHUA W COOPY)XCHHH, BO3BOJMMBIX 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 3JaHHs WM COOPY)KEHHS Ha OTCEKH [UIS YMEHBIICHUS BIHMSIHUS
TOPU30HTAJIBHBIX NTEPEMELICHNI TPYHTa OCHOBAHMUS;

0) NPEUMYIIECTBEHHO BHUCAYME CBaWl ISl 3JaHUM W COOPYXKEHUH C IKECTKOM
KOHCTPYKTUBHOM CXEMOW Ui CHIJKEHHsI [JOIOJHHUTEIbHO BO3HMKAOUIMX YCWIMHA B
BEPTUKAIBHOH IJIOCKOCTH OT UCKPUBJICHUSI OCHOBAHUS;

B) CBal BO3MOXXHO MEHbILEH »ECTKOCTH, HAllpUMEp HpPHU3MaTHYECKUe, KBaJIpaTHOIO
WIA TIPSIMOYTOJIBHOTO TOIMEPEYHOrO CEYEHUs, NMPU ITOM CBaM TMPSMOYTOJILHOTO CEUYCHHUS
clleflyeT pacroJiaraTb MEHbIEH CTOPOHOM B IPO/I0JIEHOM HAalpPaBJIEHUHU OTCEKA 3/1aHMS;

I') MPEUMYIIECTBEHHO IO/ATINBbIE KOHCTPYKIIMHM COTPSDKEHUSI CBail C POCTBEPKOM,
ykazannble B 11.4;

1) BBIpAaBHUBAHHWE 3JaHWN C TMOMOINBIO JIOMKPATOB WJIM JPYTUX BBIPABHUBAIOIINX
YCTPOUCTB.

[lpu paspeske 3MaHHS WM COOPY)KEHHS Ha OTCEKM MEXIY HHUMH B POCTBEPKE CIEHYET
npeaycMaTpuBaTh 3a30pbl (eOopMallMOHHbIE ILIBbI), pa3Mepbl KOTOPHIX OHPENEISIOT Kak s
HIDKHUX KOHCTPYKIIUH 3/IaHUI 1 COOpY>KeHHi B cooTBeTcTBHM ¢ TpedoBanmsmu CIT 21.13330.

11.11 Cpaiinble (hyHIaMEHTHI cielyeT IPUMEHTh, KaK IMPaBUIIo, Ha MOpadaThIBaeMbIX
tepputopusix | — IV rpynn, B ToM uucie:

a) ¢ BUCSYMMH CBassMU — Ha Tepputopusx | — IV rpynn g m1ro0bIX BHAOB U
KOHCTPYKIMI 3JaHAN U COOPYKEHU;

0) co cBassMu-cToiikamu — Ha Tepputopusx |1l u IV rpynn muis 3nanuit u coopyxeHutid,
NPOCKTHPYEMBIX C TOAATIMBONM KOHCTPYKTUBHOW CXEMOW 3/JaHUs TIpU WCKPUBICHUU
OCHOBaHHMA, a A |1V rpynmsl — Takke U Ui 3JaHUA M COOPYKEHUI, IPOEKTHUPYEMBIX C
JKECTKOW KOHCTPYKTUBHOM CXEMOM.

IIpumeuanus

1 Jenerne noapabaTeIBaeMBIX TEPPUTOPHUIL HA TPYIIIHI IPUHATO B cooTBeTcTBHU ¢ CIT 21.13330.

2 Csau-000y109kH, HAaOUBHBEIC U OypoBBIe cBam AuameTpoM Oonee 600 MM W IpyTrHe BHIBI )KECTKHUX CBail
JIONyCKaeTcsl HPUMEHSTh, Kak IpaBWIIO, TOJBKO B CBAaWHBIX (yHIaMEHTaX C IOAATIMBOM CXeMOW IpH
CONPSDKEHHH HX C POCTBEPKOM uepe3 OB cKonbxenus (11.4).

3 3arnyOneHne B IpyHT CBail Ha mojpabaThIBAEMBIX TEPPHUTOPHAX JIOJDKHO OBITH HEe MeHee 4 M, 3a
MCKITIOUYEHHEM CITy4aeB ONUPAHMS CBAail HA CKAJBbHBIC TPYHTHI.

11.12 Ha mnoxpaGaTbiBaeMbIX TeppuTopusix Ik — [VK Tpynm ¢ BO3MOXKHBIM
o0pa3oBaHMEM YCTYNOB, a TaKXke Ha IUIOMANKAaX C TEeOJOTHYECKMMH HapyIICHUSIMA
NpUMEHEHHE CBalHbBIX (YHIAMEHTOB JOIMYCKAETCS TOJBKO NpPU HAJTUYMU CIEHUATBEHOTO
000CHOBaHUA.

11.13 KoHCTpyKLusl CONpPSDKEHHsT CBaif C pOCTBEPKOM JIOJDKHA Ha3HA4yaThCs B
3aBHCUMOCTH OT 3HAYECHHS 0)KHAEMOTO TOPH30HTAIBHOTO MTEPEMEIICHHUsS TPYHTa OCHOBAHMUS,
OpU 3TOM IMIpeJieNibHble 3HAUYEHUS TOPU30HTAIBHOTO IMEpEeMEIleHusl ISl CBall HE JOJDKHBI
MIPEBBINIATH MPU CONPsDKEHUH ¢ pocTBepKoM (11.4), cm:
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2 — JKECTKOM;
5 — moIaTIIMBOM, YCJIOBHO-IIIAPHUPHOM;
8 — moaTiIMBOM Yepes OB CKOJBKCHHUS.

IlpuMeuyanue — [Jng CHWKEHUS 3HAUCHUH YCWIMH, BO3HHUKAIOIIMX B CBasiX U POCTBEPKE OT
BO3JICHCTBUS TOPH3OHTAJIBHBIX HEPEMEIICHHI IPYHTa OCHOBAHMS, a TaKKe Uil 0OecreYyeHUs POCTPaHCTBEHHOM
YCTOMNYMBOCTH CBaHBIX (PyHIaMEHTOB 3[aHUs (COOpPY)KEHHsS) B IIEJIOM CBaW CBAWHOIO MOJS B 30HE JACHCTBHSA

HEOOJIBIIINX MEPEMEIICHUH TPYHTA (10 2 CM) CIIelyeT IpeIyCMaTPUBaTh C KECTKUM CONPSKEHUEM, a OCTalIbHBIC —
C MOAATIIMBBIM (IIAPHUPHBIM HITH CONIPSHKEHUEM Yepe3 LII0B CKOIBKEHHUS).

11.14 Cpaiinbie pOCTBEPKH JOJDKHBI PACCUMTHIBATHCS HA BHEIICHTPEHHOE PACTSIKCHUE U
c)KaThe, a TakyKe Ha KpydeHHE MPU BO3JCHCTBUHM HAa HUX TOPU3OHTAIBHBIX OMOPHBIX PEAKIUil
OT cBail (MOMepeyHON CHIIbI U W3rHOAIOIEr0 MOMEHTA), BBI3BAHHBIX OOKOBBIM JaBIICHHEM
neGopMHpPYEMOTo U MOAPadOTKE TPYHTA OCHOBAHHUSL.

11.15 Ilpu npuMeHEeHUH CBaWHBIX (PYHIAMEHTOB C BHICOKMM POCTBEPKOM B OETOHHBIX
MOJIaX WJIU JIPYTUX KECTKUX KOHCTPYKIIHSX, YCTPAUBAEMBIX HA IIOBEPXHOCTH IPYHTA, CICIYET
npeycMaTpuBaTh 3a30p MO BCEMY IMEPUMETPY CBail IMPUHOW HE MEHee 8 CM Ha BCHO
TOJIIUHY JKECTKOW KOHCTPYKIMH. 3a30p CJICAyeT 3aIllOJIHATh TUIACTUYHBIMU WA YIIPYTUMU
MarepuajiaMi, He OOpa3yIOUIMMH JKECTKOW OMOphl I CBali TpU  BO3JICHCTBHU
TOPU30HTAIBHBIX TIEPEMEIICHUI IPYHTa OCHOBAHHS.

12 OcoO0eHHOCTH NPOEKTHPOBAHMSA CBAiHBIX GyHIAMEHTOB
B CEHCMHMYECKHX pailoHax

12.1 Tlpu npoEeKTUPOBaHUM CBANHBIX (YHAAMEHTOB B CEHCMHUYECKUX pallOHaX KpoMe
TpeOOBaHUI HACTOSIIUX MpaBUiI ciexyeT codmonath takxke Tpedosanus CII 14.13330, npu
3TOM B JIONOJHEHHE K MaTepuaiaM WHKEHEPHBIX M3bICKaHUM Il IPOEKTUPOBAHUS CBAHHBIX
(byHIaMEHTOB JOJKHBI OBITH MCIOJIB30BaHbI JaHHBIE CEHCMMUYECKOTO0 MUKPOPAHOHUPOBAHUS
IUIOLIA/IKK CTPOUTENBCTBA.

12.2 Cgaiinble (QyHIaMEHTH! 37aHUN M COOPYKEHUH NpHU pacyeTe MO MpeAeabHbIM
COCTOSIHUSIM ~ TEPBOM  TPYINIBl C yY4ETOM CEHCMHYECKHX  BO3JCUCTBUUA  JIOJIKHBI
paccuMThIBaThCSA Ha 0cOO0E coueTaHue Harpy3ok. [Ipu aToM HE0OX0IMMO MpeycCMaTpUBaTh:

a) OIpeeNICHHe HECYIIeH CIOCOOHOCTH CBaWl HAa CXKUMAIOMIIYIO W BBIJIEPTUBAIONTYIO
Harpy3kH B COOTBETCTBUU C TPeOOBaHUAMM MojIpasjena 7.2,

0) mnpoBepKy YCTOWYMBOCTM TpyHTa IO YCJIOBHIO OTpPaHUYEHUs JaBJICHMUS,
nepeaaBaeMoro Ha rpyHT OOKOBBIMH IIOBEPXHOCTSIMH CBaif, B COOTBETCTBHH C TPEOOBAaHUSIMHU
npuioxenus B;

B) pacueT CBail MO MPOYHOCTM MaTepuaja Ha COBMECTHOE JEHCTBHE PacUeTHBIX YCHIIMI
(MpOJONMBbHOM CHUJIBL, W3rMOAIOIIEr0 MOMEHTa U TIONEPEYHOM CHJIbI), 3HAYEHUs] KOTOPBIX
OIPEAEISIIOT C YYETOM INPUIIOKEHNS B B 3aBUCMMOCTH OT pacyeTHBIX 3HAUEHUM CECMHUYECKUX
Harpy3ok.

[Ipy BBINOJIHEHHWU YKa3aHHBIX B IMOJAMYHKTAX «@» — «B» PACueTOB TAKKE OJDKHBI
YYUTHIBATHCS TPEOOBaHUS, MpUBeIeHHbIe B 12.3 — 12.8.

Il pumeuanune — Ilpu onpeneneHun pacyeTHBIX 3HAUYEHUI CEMCMUYECKUX HArpy3ok,
JNEUCTBYIOIMX Ha 3/aHUE WIM COOPYXKEHHUE, BBICOKUN CBAalHBII POCTBEPK CIENYyET pPAacCMaTpUBaTh Kak
KapKacHBIM HM>KHUHM Tax.

123 Tlpm pacuere Hecymeld CIIOCOOHOCTH CBal Ha CXUMAIONOIYI0 WIH
BBIJCPIUBAIONIYI0 HArpy3Ky Feq 3Hauenus R u fi (moxpasmen 7.2) ciemyeT yMHOXHTH Ha
NOHMXKAIUe KO3QQHUIUMEHThl YCIOBUH pabOThl TIPYHTa OCHOBAaHUSA Yeqli U Yeq2,
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npuBeZeHHble B Tabnuue 12.1, wnm ompeaensaTh MX IO pe3yiabTaTaM HCHBITAaHWHA cBall U
CBaiHBIX ()YHJAMEHTOB UMUTHUPOBAHHBIMUA CECMUYECKUMHU BO3JICHCTBUSAMHU.

Kpome Toro, conporusieHue rpynra fi Ha OGOKOBOW MOBEpXHOCTH CBaW JI0 PACUCTHON
riyounsl hy (12.4) criepyeT npuHUMATh PaBHBIM HYJIIO.

Tabnuma 12.1

Koo duuuenT ycnoBuit paboThI Yeq1 AT KOPPEKTUPOBKH Koadpuument ycnosuit paboThI Yegp s
3Ha4YCHUI R mpu rpyHTax KOPPEKTHPOBKH 3HaueHwui f; mpu rpynTax
I'munucteie
Pacuernas . Ilecku mIOTHBIE K I'muuucTeie rpyHTHI
. [lecku cpenneit TPYHTBI IPH .
CECMHYHOCTh Tlecku mnoTHbIE cpenHei [IpU TOKa3aTese
N IJIOTHOCTH IoKa3aTelie
3IaHUN 1 IUIOTHOCTH TEKy4eCcTH
. TEKy4eCTH
COOpYKEHHUH,
GaTet Mazo- MAJIOBJIAX- Mano-
BJIYKHBIC |HACHIIICH- HACHIIICH- 0 <l <| BnaxHbI€ |HACKIIICH- 0<I1.</0,75<
.| HbeleH J1IL<O0 J1IL<O0
H HBIE BOJIOM HBIE BOJIOM 0,5 Hu [HBIE BOJIOH 0,75 | I, <1
BJIQJKHBIE
BJIQYKHBIE BJIQYKHBIE
7 1 0,9 0,95 0,8 1 0,95 0,95 0,9 09| 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 03 |065| 0,6 —

IIpumeuanus

1 3HaueHHs Yo U Yeqe, YKA3aHHBIE HAJ YEPTOH, OTHOCATCA K 3a0MBHBIM, HAOUBHBIM
cBasiM (CBasiM BBITECHEHHMS), IOl YePTOH — K OypOBBIM.

2 3HaueHHs KO3(QOULUEHTOB Yeq U Yege CIEAYET yMHOXATh Ha 0,85, 1,0 mim 1,15 nna

3MAaHUA M COOPY)XCHHUH, BO3BOOUMBIX B paifoHaX C MOBTOPSIEMOCTBIO 1, 2, 3 COOTBETCTBEHHO (Kpome
TPAHCTIOPTHBIX U THIPOTEXHUYECKHX).

3 Hecyuiyto criocoOHOCTh CBaii-CTOCK, ONMPAIOIINXCS Ha CKaIbHBIE U
KPYITHOOOJIOMOYHBIE TPYHTBI, OTIPENIEIIAIOT 0€3 BBEACHHS JOTIOJHUTENBHBIX KO (UIIMEHTOB YCIOBUI paboThI
Yeq1 ¥ Yeg2-

12.4 PacyetHyto riyOuHy hg, 10 KOTOpO#l HE YYHMTBIBAIOT CONMPOTHUBJICHUE TPYHTA Ha
OOKOBOI TOBEPXHOCTH CBaH, ONpeestoT no ¢popmyie (12.1), Ho npuHuMaroT He Oonee 3/a,

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

a
by 2,199, +¢
a

€

rae a, ap, a3 — 0e3pa3MepHbie Kod(PPULIMEHTHI, paBHBIE COOTBETCTBEHHO 1,5; 0,8 1 0,6 npu
BBICOKOM POCTBEpKE M sl OTAENBHO cToAlel ceau, 1,2; 1,2 u 0 — npu
YKECTKOM 3aJIeJIKEe CBaW B HU3KHUI POCTBEPK;
H, M — pacdeTHbie 3HaY€HUSI COOTBETCTBEHHO TOPU3OHTANBHOM cuitbl, KH, 1 n3ruba-
I0IIIETO MOMEHTa, KH-M, MPUII0KEHHBIX K CBa€ B YPOBHE MIOBEPXHOCTH TPYH-
Ta IpU 0COOOM COUETAaHUU HATPY30K C yUETOM CEHCMUYECKUX BO3JICHCTBHIA;
o — Kodduument aepopmaruu, 1/m, onpenenseMslii o npuioxeHuto B;
bp — ycnoBHas mmpuHa CBau, M, OIpeesieMast o MPUI0KEHHI0 B;
Y1 — pacueTHOE 3HaUYCHHUE Y/ACIbHOIO Beca IPyHTa, KH/M3, ompeensieMoe B BOJIO-
HACBIIEHHBIX TPYHTAX C yYETOM B3BEIIMBAIOIIETO JEHCTBUS BOJIBI,
@1, C| — pacyeTHbIC 3HAYECHHUs] COOTBETCTBEHHO YTJIa BHYTPEHHETO TPEHUS TPyHTa, Tpaj.,
U yIEeNbHOTO CIeTUieHus TpyHTa, Klla.
B mpoekrax pexkoMeHayeTcs TpenycMaTpuBaTh KOHTPOJIBHBIC HCIIBITAHUS CBail Ha
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TOPU30HTAJIBHYIO HArpy3Ky.

12.5 Omnpenenenne pacyeTHoW riryOUHBI Ny IpU BO3JACHCTBUU CEHCMUYECKUX HArpy30K
ciefyeT NpPOM3BOJIUTH, NPUHHMMAs 3HAYEHUs PACUETHOTO YIJla BHYTPEHHErO TPEHHUS Q)
YMEHBIIEHHBIMH JJIsl pacuyeTHOM ceilcMuuHocTH 7 OamioB — Ha 2°, 8§ OaymoB — Ha 4°,
9 6annoB — Ha 7°.

12.6 Ilpu pacuere CBailHBIX (YHAAMEHTOB MOCTOB BIIMSHUE CEHCMHUYECKOTO
BO3JCHCTBUS HA YCIOBMs 3aJ€JKH CBail B BOJOHACBHIEHHBIX IbUIEBATBIX II€CKax H
[JIMHUCTBIX TPYHTax C IMoOKazaTeneMm Tekydectu | > 0,5 crnemyer yduThIBaTh MyTeM
noHmxeHus Ha 30 % 3HaueHui k03¢ UIMEHTOB NMPoNnopLUuOHaNIbHOCTH K, IPUBEICHHBIX IS
ATHUX TPYHTOB B MPHIIOKEHUH B.

127 Hecymas cnocobHocTh cBaun Fo, kH, pabotaromeil Ha BepTHKaIbHYIO
C)KMMAIOIIYIO ¥ BBIIEPTUBAIOUIYIO0 Harpy3KH, IO Pe3yJIbTaTaM IMOJIEBBIX MCIBITAHUHA TOJDKHA
OIPENIeNAThCS C YUETOM CeMCMUYECKUX BO3JIeHCTBUI 1O hopMmyIie

Feq = KegF, (12.2)
rae Keg — K03 dunMeHT, yauTHIBaIONMIT CHYIDKEHHE HECYIIEH CIOCOOHOCTH CBau 1Y CEHCMHU-
YECKUX BO3JICHCTBUSX, OTPEACIIIEMbI PaCU€TOM KaK OTHOIIICHUE 3HAYCHUS HECy-
1Ieil cocoOHOCTU CBaM, BBIYUCICHHOTO B COOTBETCTBUM ¢ 12.2 — 12.4 ¢ yueTom
CEeHCMUYECKHUX BO3ICUCTBUM, M 3HAUCHUS HECYIIIEH CIIOCOOHOCTH CBau, OMPEIeIICH-
HOM corytacHO TpeOoBaHUAM Mozpazzena /.2 6e3 yuera CeiCMUUECKUX BO3ICHCTBHIA;
Fq— Hecymas cnoco6HOCTh cBau, KH, onpesenenHas mo pe3yiabTaTaM CTaTHYECKUX WIIN
JUHAMUYECKUX MCIIBITAHUM WM MO JJAHHBIM CTaTUYECKOI0 30HIUPOBAHUS I'PYHTA B
COOTBETCTBUH C mojapasenoM 7.3 (0e3 yuera CeCMUUYECKUX BO3ICUCTBUN).

12.8 Pacyer cBail B NmpocaJlouHbIX M HaOYXaloIUX I'PyHTaX Ha 0co0oe coyeTaHue
Harpy30K C y4e€TOM CEHCMMYECKUX BO3JIECUCTBUM JOJKEH IPOU3BOAUTHCS IPU MPUPOIHON
BJIQKHOCTH, €CJIM 3aMauyMBaHUE T'PYHTa HEBO3MOXKHO, U MPHU TMOJHOCTHIO BOJOHACHIIIIEHHOM
TpyHTE, HMEIONEM TIOKa3aTellb TEKydecTH, ompeaensemMeiidi mo ¢opmyine (9.1), ecmm
3aMa4yMBaHUE TPYHTa BO3MOXKHO; IPU 3TOM OIpe/eleHue Hecylled CIocOOHOCTH CBail B
TPYHTOBBIX ycioBusX |l Tuma mo mpocagoyHOCTH MNPOM3BOAAT O€3 ydeTa BO3MOXKHOCTH
Pa3sBUTHSI OTPHULIATEIBHBIX CUJI TPEHUS TPYHTA.

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

12.9 JIns cBaifHbIX (yHIaMEHTOB B CEHCMUYECKHUX paliOHaxX CileayeT MPUMEHSTh CBau
BCEX BHUJIOB, KpOMeE CBail 0€3 MonepeyHoro apMUpoBaHus U OyJ1aBOBUIHBIX.

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

3ampenaercsi yCTpOiCTBO B ceiCMUYECKUX pailoHaX OypOBBIX CBail 1Moja M30BITOUHBIM
JaBJIEHUEM BOJIbl O€3 00CaIHbIX TPYO.

12.10 Ilpu mpoeKTUpOBaHWM CBAWHBIX (YHITAMEHTOB B CEHCMMYECKHX paliOHaX OMUpaHUe
KOHIIa CBall cliefyeT MpeaycMaTpuBaTh Ha CKalbHbIE, KPYMHOOOJOMOYHBIE TPYHTBI, MECKU
IUIOTHBIE ¥ CPEIHEH TJIOTHOCTH U TJIMHUCTBIE TPYHTHI ¢ MoKazareneM Tekydectd I <0,5.

OnupaHue HIKHHUX KOHIIOB CBail Ha PBIXJIbIE BOJOHACHIIIEHHBIE MECKH, TIMHUCTHIE
TPYHTHI € TIOKa3areneM Tekydectu | > 0,5 He momyckaeTcs.

12.11 3arny0OneHre B TPYHT CBail B CEHCMUYECKUX paliOHAaX JIOJKHO OBITh HE MEHEee 4 M,
a MpH HAIMYMM B OCHOBAHUHM HWXKHHUX KOHIIOB CBail BOJIOHACBHILIECHHBIX IECKOB CpeaHEei
IUIOTHOCTU — He MeHee 8 M. J[lomyckaercs yMeHbIIEHHE 3ariyOsieHus CcBaid MpHu
COOTBETCTBYIOIIEM OOOCHOBAHMHU, MOJYYEHHOM B pPE3Yy/IbTaTe TMOJEBBIX MCIBITAHUHN CBai
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MMUTHPOBAHHBIMU CEHCMUYECKUMHU BO3ACHCTBUAMH.

s OIHOATaXKHBIX CEJIbCKOXO3AMCTBEHHBIX 3JaHUW, HE COAEpXKAIIUX LEHHOIO
o0opy/soBaHus, U B Cily4yae ONMMpAHUSl CBall Ha CKajJbHbIE TPYHTHI MX 3ariayOJeHHe B IPYHT
MIPUHUMAIOT TAKUM K€, KAK U B HECEICMUUYECKUX pailloHaX.

12.12 PocTBepk cBaiiHOrO (hyHAaMEHTA TOJI HECYIIMMH CTEHAMH 3JaHHS B Mpeesax
OTCEKa JIOJDKEH OBITh, KaK MPABHIO, HEMPEPHIBHBIM M PACIIOJIIOKCHHBIM B OJHOM YpPOBHE.
BepxHue KOHIIBI CBail JOKHBI OBITH KECTKO 3a/eflaHbl B POCTBEPK Ha TIYOHHY,
ONpEIETIEMYIO PACUETOM, YUUTHIBAIOIINM CEMCMUYECKUE HATPY3KHU.

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

Ilpumeuanue — Ilpu cTpoUTENBCTBE HA KOCOIOPax POCTBEPK B IpElENaX OTCEKA JOITYCKAeTCs
BBITIOJIHATH B BUJIE €JMHOM MOHOJIUTHOM Ke/e300e TOHHON KOHCTPYKIUH — TUTUTHI HJIM NIEPEKPECTHBIX JICHT.

1213 Ilpu COOTBETCTBYIOIIEM TEXHHKO-DKOHOMHYECKOM OOOCHOBAHMU MOKHO
IPUMEHSATh CBaiiHble (YHIAMEHTBI C MPOMEKYTOUHOW MOAYIIKON U3 CHIIYYMX MaTepUalloB
(meOHs1, TpaBusi, ecKa KPYIMHOTO M CpeiHed KpymHocTH). Takue GpyHAaMeHTHl HE CIenyeT
IPUMEHATh B OPraHOMMHEPAIbHBIX, OPraHMYECKUX M IMPOCaAOYHBIX TpyHTax |l Tuma, Ha
1opadaTbIBAEMbIX TEPPUTOPHSX, T€OJOTHYECKH HEYCTOMUYMBBIX IIOMIAAKaX (Ha KOTOPBIX
UMEIOTCS WM MOTYT BO3HUKATh OIOJI3HU, CEIHM, KAPCTHI U T.I1.) U Ha IJIOLIaAKaX, CIOKEHHBIX
HECTaOMITN3UPOBAHHBIMH IPYHTAMH.

Jlnis cBaifHbIX (DyHJAMEHTOB C MPOMEKYTOUHOW MOJYIIKOW CleyeT NMPUMEHATh TaKue
K€ BUJIbI CBail, Kak U B HECEHCMUYECKUX pailoHax (Kpome OyJIaBOBUHBIX).

12.14 Pacyer cBaif, BXOJSIIMX B COCTaB CBaifHOro (yHIaMeHTa C MPOMEKYTOUHOM
MOYIIIKOM, Ha TOPU3OHTAIBHBIE HArpy3KW HE TPOU3BOAMTCA. Hecymiyro CriocoOHOCTh TaKhX
CBaif, paboTalOIMX Ha CKMMAIOIIYI0 HAarpy3Ky C y4eTOM CEHCMHYECKHUX BO3JEUCTBUIL, cleqyer
OTIpe/IeNIATh B COOTBETCTBHUHM C TpeOoBaHWsAMH 12.3; mpu 3TOM CONpPOTHBICHHE TpPYHTA
HEOOXOJIMMO YUYUTBIBATh BIOJb BCEi OOKOBOI MOBEPXHOCTH CBaH, T.e. Mg = 0, a koaddumueHt
yCIIOBUI paOOThI HUYKHETO KOHIIA CBAU IPU CEHCMUYECKUX BO3EHCTBUSX IPUHUMATD Yeq1 = 1,2.

1215 Tlpu pacuere cBallHBIX (YHIAMEHTOB C NPOMEXKYTOUHOW MOAYIIKOH IO
negopmanusaM ocanky (yHIaMeHTa cleayeT BBIYUCIATh KaK CYMMY OCaJIKH YCIOBHOTO
dbyHaaMeHTa, omnpeaesieMOl B COOTBETCTBUM C TpeOOBaHUSAMHU mojpasfena /.4, U OCaaku
IIPOMEKYTOUYHOM MOTYLIKH.

13 Oco0eHHOCTH MPOEKTUPOBAHUS CBAIHBIX (DYHIAMEHTOB
HA 32KapCTOBAHHBIX TEPPUTOPHUSAX

13.1Cgaifnble QyHIaMEHTHI 3AHUA U COOPYKEHUH, BO3BOAMMBIX Ha 3aKapCTOBAHHBIX
TEPPUTOPHUSAX, JODKHBI IPOEKTUPOBATBCS C  y4YETOM BO3MOXKHOCTH  OOpazoBaHMA
MOBEPXHOCTHBIX KapCTOBBIX JAedopMaliuii — MPOBAJIOB U OCENaHMi, a Takke 0COOEHHOCTEH
Pa3BUTHSI KAPCTOBBIX MPOLIECCOB.

13.2 [IporHo3upyemble MapaMeTpbl KapCTOBBIX Ae(opMaIiuii 1 uX MOBEPXHOCTHBIX
NPOSIBIICHUH  ONpEENsSOT pacueToM Ha OCHOBE aHajih3a HHXKEHEPHO-T€OJIOTMYECKUX H
THJIPOTEOJIOTUIECKUX YCIOBUH M WX BO3MOXKHBIX W3MEHEHHWH 3a BpeMs OJKCIUTyaTallHd
COOPY’KEHHH ¢ MPUBJICYCHUEM CIIELUAIN3UPOBAHHBIX OpraHU3aLui.

13.3 OObeMbl  WHKECHEPHO-TEOJOTHMUECKMX  M3bICKAHWH Ha  3aKapCTOBaHHBIX
TEPPUTOPHUSAX TOJKHBI Ha3HauaThCs B coOoTBeTCTBUU ¢ Tpeboanmsimu CII 22.13330 nHa
OCHOBAaHMHW TIPEIBAPUTEIBHOW OIEHKH TI0 AapXHWBHBIM JIaHHBIM CTETIEHH KapCTOBOU
ornacHOCTH. JIOMKHO OBITh NPEAYCMOTPEHO BBIIIOJHEHHE HE MEHee JIBYX CKBaXKHUH,
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BCKPBIBAIOIIMX KAPCTYIOIIMECS TPYHThl Ha TJIyOMHY, Ha3HayaeMyl B 3aBUCHUMOCTH OT
CTETIEHU HX 3aKapCTOBAHHOCTH, THIPOJIOTUYECKUX W THUAPOTEOJIOTMYECKHX YCIOBHM, HO HE
MEHEE 4eM Ha 5 M.

13.4 [Ipy W3BICKAHUSAX JOJDKHBI OBITh TOJNYYEHBI CBEACHUS O MOBEPXHOCTHBIX
HPOSIBIEHUSAX  KapcTOBO-CY(P(O3MOHHBIX  MpOLECCOB  (IpOBalibl, OCEAAHUS  3EMHOMU
MOBEPXHOCTH) KaK Ha MOMEHT IPOBEIEHUS M3BICKAHW, TaK U Ha OCHOBAHMU MMEIOLIUXCS
apXUBHBIX JaHHbBIX, a TAaK)K€ CBEIEHHUS O 3a(UKCUPOBAaHHBIX B XOJ€ OypeHHs MpoBajax
MHCTPYMEHTA, BBIABICHHBIX IIOJOCTSX, KaBepHAX, HAJMYUM B HUX 3alOJHUTENS,
OCYILECTBJICHO pallOHMPOBAHME IUIOINAJKU CTPOMUTENBCTBA M YCTAaHOBJEHA KaTeropus
cy(hpo3nOHHO-KaPCTOBO €€ OIMACHOCTH.

13.5 B pe3ysbrare BbIIOJIHEHHBIX HHKEHEPHO-TEOJOTMUECKUX UCCIEJOBAHUN JOIKHBI
OBITh BBISBICHBI C(HOPMHPOBABIIHECS KapCTOBBIE (OPMBI M TIPOSIBICHUS, YCTAaHOBJICHA
CTENEHb ONACHOCTU BO3JCHCTBHS KapcTa Ha BHOBb BO3BOJMMBIE MJIIM PEKOHCTPYUpPYEMbIE
COOpY)KEHHMSI M COCTaBJIEH TPOTHO3 pa3BUTHS KapcTa Ha TEPHOA CTPOUTEIbCTBA W
JanpHeHel skcIutyaTanuy.

13.6 Ha 3akapcTOBaHHBIX TEPPUTOPHSIX BUCSYHE CBaW MOTYT MPUMEHATHCS TOJIBKO TPU
HEO0XO/IMMOCTH MPOPE3KU B BEPXHUX CIIOAX OCHOBAHUS HACBIITHBIX, OPraHOMHHEPAIbHBIX U
Opyrux ciaaldeix TpyHTOB. llpm 3TOM ciemyer NpUHMMATh IUIMTHBIE WIM TEPEKPECTHO-
JIEHTOUYHBIE POCTBEPKHU, OOBEIUHSIIOIME CBAU. Y3€ll CONPSHKEHUS CBall ¢ pOCTBEPKOM JI0JIKEH
peycCMaTpuBaTh BO3MOXKHOCTh WX BBICKAIB3BIBAHHS YTOOBI MCKIIOUUTH JIOTIONHUTEIEHOE
Harpy)keHU€ OCHOBAaHMSI W  KOHCTPYKLHMH  COOpYKEHMsI  3aBHUCAIOIIMMHU  CBasMH,
HaXOJSAUIMMHUCS Ha y4acTKe 00pa30BaBIIETOCS MTPOBAIA.

13.7 Ilpu HermyOOKOM 3aJieTaHUH KapCTYIOIIUXCS TPYHTOB CIEAyeT MPUMEHSTHh CBaH,
Ipope3arole 3T TPYHTHL. B 3TOM ciydae mpu pacdeTe CBail U MOHOJHMTHBIX POCTBEPKOB
HE00XO/IMMO YYUTHIBATh JONOJHUTEIbHbIE HETATUBHBIE YCUJIMSI, BO3HUKAIOUINE HAa OOKOBOM
UX TTOBEPXHOCTH HM3-32 MEPEMEIICHHUS TPYHTOB HaIKAPCTOBOW TOJIIIIH.

13.8 OcHOBHBIM MapamMeTpoM MpH MPOEKTUPOBAHMM CBAMHBIX (YHAAMEHTOB NpHU
KapCTOBBIX MPOBAJIAX SBISIETCS PACUETHBIN AMaMETp KapcToBoro mpoBana. Ero onpenenenue
IOPOM3BOJIAT IO JAHHBIM (DU3MKO-MEXaHMUYECKUX XapaKTePUCTUK TPYHTOB OCHOBAaHUS C
y4eTOM Harpy3KkH, IepeiaBaeMoi 0T COOpYKEHHsI Ha OCHOBAaHUE.

139 Ilpu npOEKTUPOBAHUM TIOJNOKEHHE BO3MOXHBIX KApCTOBBIX MPOBAJIOB IO
COOpYXEHHEM TPUHUMAIOT WCXO/As M3 HamOoliee HEOJIAronpusTHOIO WX BIHMSHHUA Ha padboTy
coopyxeHnus. [Ipu 3ToM 00s13aTeNbHBIM SBISIETCS PACcUeTHOE MOJIOKEHNE IPOBajIa 10| KOJIOHHAMU,
TIEPECEUCHUSIMU CTEH, YTJIAMU COOPYKEHHH, B CepearHe OObINEH 1 MEHBIIICH CTOPOH.

13.10 Ilpu kapcToBbIX naedopMalMsIX B BUAE OCEJaHHUS IMOBEPXHOCTHU JOIMYCKAETCs
NPUMEHATh METOIHMKY pacdeTa COOPYXEHHU Ha IMoJpadaThIBAEMBIX TEPPHUTOPHUSIX COTIIACHO
pazzneny 11, ¢ ydeToM MpOrHO3UPYEMBIX KaAPCTOBBIX J1e(hOpMaIIHid.

13.11 Pacuer cBaifHbIX (yHIAMEHTOB, BO3BOJUMBIX Ha 3aKapCTOBAHHBIX TEPPHTOPHSIX,
JIOJKEH TPOU3BOJMUTHCS C COOMIOIeHNEeM TpeOOBaHUM paszena 7, NpH HAJMYUU HA y4acTKe
CTPOMTENBCTBA TPYHTOB CO CHENU(UISCKUMU CBOWCTBAMH (TPOCATOYHBIX, HAOYXAIOMIUX H
np.) ¢ yuetoM TpeOoBaHuil pazzmena 9 m 10, a B ceillcMMueckux palioHaX — C Y4ETOM
TpeboBaHuil paznena 12.

13.12 Ilpu mnpOEKTUPOBAHMHM COOPYXKEHMH Ha 3aKapCTOBAaHHBIX TEPPUTOPUIX
HEOOXO/JMMO TIpeIyCMaTpHBATh TPOBEJCHHE T'eOTeXHHYeckoro MouuTopuHra mo  CII
22.13330 B mporiecce CTPOUTENBCTBA, a B Cllydyae HEOOXOAMMOCTH — KapCTOMOHUTOPHHIA B
nporecce IKCIUTyaTaluu 0ObeKTa.
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14 Oco0eHHOCTH TPOEeKTHPOBAHUSA CBAHHBIX QyH/IaMEHTOB
OIOp BO3XYIIHBIX JIUHMI dJ1eKTponepeaayn

14.1 Jina cBaiiHBIX (PyHIaMEHTOB OIOP BO3AYIIHBIX JIMHUK 3ekTponepenadn (JIDIT) u
OTKPBITBIX pacupeneauTeNbHbIX ycTpoicTB (OPY) moacraHiuil NpuMEHSIOT pa3iiuyHbIe
BUBI cBail (pa3aen 6). ns cBaitbix ¢pynnamentos omnop JIDII He nomyckaercss mpuMeHeHHe
OyJaBOBHIHBIX, TUPAMUJAIBHBIX U POMOOBHIHBIX CBail.

14.2 I'nmyObuHa morpy>XeHusi CBail B I'PYHT, BOCIPHHMMAIOUIMX BbIIEPTHUBAIOIINE WIN
TOPHU30HTANIbHBIE HArPY3KH, JOJDKHA ObITh He MeHee 4,0 M, a U1t GyHIaMEHTOB J€PEBSIHHBIX
onop — He MeHee 3,0 M.

I1 puMecdYaHUC — HepeBHHHLIe cBam JJisd (l)yHZ[aMeHTOB JACPEBAHHBIX OIIOP AOIYCKACTCA NPUMCHATH
HC3aBUCHUMO OT HAJIWYUA WU IOJIOKCHHUA YPOBHSA MOA3CMHBIX BO/. HpI/I 9TOM B 30HC nepeMeHHoﬁ BJIAXKHOCTH

HeO6X0,Z[I/IMO NpeaAyCMaTpuBATh YCUJIICHHYTO 3alIUTY APCBCCHUHBI OT THUCHUS.

14.3 Hecyuryro cnocoOHOCTh 3a0MBHBIX BHUCSYMX W HAOMBHBIX M OYpOBBIX CBai,
paboTaommMx Ha CXKHUMAIOUIYI0 Harpy3Ky, CJeIyeT OIpeneisiTb COOTBETCTBEHHO II0
dopmynam (7.8) u (7.11) ¢ yyerom ykaszauuii, mpuBencHHbix B 14.5 u 14.6; npu 3TOM
ko3 dunueHT yciaoBuii paboTsl ye B dopmynax (7.8) u (7.11) cnenyer mpuHHUMATH: IS
HOpPMAaJIbHBIX IPOMEKYTOUHBIX onop 1,2, a B octanbHbIX ciaydasx 1,0.

14.4 Hecymryto cnocoOHOCTh 3a0MBHBIX M HAOMBHBIX CBai, paboTallmuX Ha
BBIJICpPTUBaHKE, CieAayeT ompenenstb mo ¢opmyram (7.10) u (7.14) ¢ yduerom
JIOTIOJTHUTEIIBHBIX YKa3aHuH, npuBeneHHbIX B 14.5 — 14.7; npu 3TOM K03 PHUIMEHT YCIOBHIA
paboThl yc B hopmyinax (7.10) u (7.14) cnegyer npuHUMATh AJIs OTIOP:

HOPMAJIBHBIX IIPOMEIKYTOUHBIX ...uvesvenssrisssessresssesssesssessnesssessnessnns 1,2;

AHKEPHBIX M YTIIOBBIX ..teeeuuteeeureessuressssseesasseesassessansesssesssnesssnesssnees 1,0;

OOJIBIIINX TIEPEXOI0B:

€CIIU yAep KUBaIoIIasl cuja Beca cBail M pocTBEpKa

paBHA PACYETHOU BBIAEPTUBAIOIIEH HATPY3KE ...ceuveeereeneeerneeaneeennns 1,0;
€CJIHM YIep>KUBAIOIasi Cujla cocTaBiseT 65 % u MmeHee
PACUETHON BBLACPTHUBAIOIICH HATPYIKH ...ceeuveenrrenreernreseeesneeeneesans 0,6;
B OCTATTBHBIX CITYUASX ..veeuveeruveeseesuneesseesnseanseessesssesssseessessssesnsessnnesnns 110 UHTEPIIOSIIIH.

14.5 PacueTHble CONPOTHUBIIEHUS TPyHTa IOJ HUKHUM KOHIIOM 3a0MBHBIX cBail R u
pacyeTHbBIe COMPOTHUBIICHHUS Ha OOKOBOI TOBEPXHOCTH 3a0MBHBIX cBail fi B pyHIamenTax omop
BO3AYIIHBIX JIMHUM 3JeKTpornepeayd NpUHUMAaKT no Tabnuuam 7.2 m 7.3, mpu 3TOM B
(byHIaMeHTaX HOPMAaJbHBIX OTMOpP pacyeTHbIC 3HAYCHUs fj Ui TJIMHUCTBIX TPYHTOB MPH HX
nokasarese Tekyudectu | > 0,3 cnenyer nosbimaTh Ha 25 %.

14.6 PacueTHble COMPOTUBIIEHUS IPYHTAa Ha OOKOBON MOBEPXHOCTH 3a0MBHBIX CBaif,
BBIYHCIICHHBIE B COOTBETCTBUU C TpeOoBaHWsIMH 14.5, MOMKHBI OBITh YMHOXEHBI Ha
JOTIOJTHUTENbHBIE KO (DUIIMEHTHI yCITOBUN paboTHI Y, MpUBeAeHHBIE B Tabnuie 14.1.

14.7 Tlpu pacuere Ha BBbIAEpPrHBAIOLIUME HArpy3KHM CBau, paboraromeil B cBaifHOM
KyCT€ M3 YeThIpeX CBaili M MEHEee, PAaCUETHYI0 HECYILYI0 CIIOCOOHOCTh CBaW CIEAyeT
ymenpnTh Ha 20 %.

14.8 ]Jlns cBaif, BOCIPUHUMAIOLIUX BBIIEPTUBAIONINE HArpy3KH, JOMYCKaeTcs
peIycMaTpUBaTh MOTPYKEHHE WX B JIMJCPHBIC CKBKHHBI, NPU TOM pPa3HUIA MEXIY
NONEePEYHbIM Pa3MepOM CBAaM U JUAMETPOM JHAECPHOIN CKBaXHMHBI JOJKHA OBITH HE MEHee
0,15 m.
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Taobnuma 14.1

JlononHuTENbHBIE KOG QHUITHEHTH! YCIOBHH paOOTHI
Yc IIpU JJIMHE CBan
Bun dpynnamenTa, xapakTepHCTHKa TPyHTa M HArPY3KU - sq | < 250 1 OTHOWCHIN
- H/IN<0,1 | HIN=04 | H/IN=0,6
1 ®dyHaaMeHT Mol HOPMATIbHYIO MPOMEKYTOYHYIO OMOPY MPH
pacuere:
a) OIMHOYHBIX CBail HA BRIACPTUBAIOIINE HATPY3KH:
B ITECKaxX M CyIecsax 0,9 0,9 0,8 0,55
B IJIMHaxX ¥ cyrauHkax npu I < 0,6 1,15 1,15 1,05 0,7
10 *)e, ipu || > 0,6 15 15 1,35 0,9
0) OIMHOYHBIX CBail HAa CXKUMAIONINEC HArPY3KH WU CBail B
cocTaBe KyCTa Ha BBIACPTHUBAIOIINE HATPY3KH:
B MIECKAX U CYTIECAX 0,9 0,9 0,9 0,9
B INIMHAX H cyriauHkax mpu |, <0,6 1,15 1,15 1,15 1,15
10 xe, ipu || > 0,6 15 15 15 15
2 dyHOAMEHT TI07] aHKEPHYIO, YIJIOBYIO KOHIIEBYIO OIOPBI,
TI0JT OTIOPBI OOJIBIIKNX 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 Tabmnuue 14.1 npunaTtel 0003HaueHus: d — quaMeTp KpPyIiioro, CTOpOHA KBAAPATHOTO WK OOMbIas
CTOpOHA TPSMOYTOJBHOTO CEUYCHMS cBaW; H — TOpU3OHTaJbHas COCTAaBISIOMIAs pacdeTHOM Harpy3kum; N —
BEPTHKAJIbHASI COCTABIIIOIIAS PACYSTHON HATPY3KH.

2 Tlpu mOrpy>XeHHH OJWHOYHOH CBaM C HAKIOHOM B CTOPOHY JEHCTBUS TOPU3OHTAJIBHOW COCTaBJISFOLICH
Harpy3KH M IPH yIJie HaKJIoHa K BepTHKamH Oonee 10° NOMONMHUTENBHBINH KO3(D(OUIMEHT YCIOBHI paboThl CIemyeT
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 (DYHIaMEHTOB MAJIO3TAXHbBIX 3JaHUN
pachpoCTpaHsAIOTCd Ha MaJlO3TaXKHbIE JKUJIble U OOIIECTBEHHBIE 3JaHUS, a TaKXkKe Ha
IIPOU3BOJICTBEHHBIE CEJILCKOXO035ICTBEHHBIE 3/JaHUS.

15.2 PexomeHIyeTCsI MPUMEHSTE CIICAYIONTUE BUIBI CBA:

3a0uBHBIE pu3MaTHueckue ceuenuem 20 x 20 cM u Gouee;

KOpPOTKHE NHpaMUJalIbHbIE CBauW C MPEIBAPUTENIbHO HaIpsDKEHHOM apmarypoit 0e3
MONIEPEYHOI0 ApPMUPOBAHMS;

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

HaOuBHBIE cBau auamerpoM 30 — 60 cM mnHOM 10 3 M, ycTpauBaemble B POOUTHIX
CKBa)XMHaX;

OypOMHBEKIIHOHHBIC CBau quaMeTpoM 150 — 350 mwm;

TpyOuaTble MeTaIIO0ETOHHBIE CBau AuameTpoM 159 — 325 mwm;

CBau-KOJIOHHBI.

B ¢yHnamentax mNpou3BOACTBEHHBIX CEIBCKOXO3SHCTBEHHBIX 3JaHUN paclopHOM
KOHCTPYKIUU CJIEyeT IPUMEHSATh CBal TaBPOBOT'O U JIBYTaBPOBOT'O CEUEHUMN C KOHCOJISIMH.
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IIpumeuanusa

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

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

3 B mpoekTax cBalHBIX (hYHIAMEHTOB MaJIOSTaKHBIX 3[JaHHMH Ha MPOCATOYHBIX TPYHTAX C MPOCATKOH OT
UX COOCTBEHHOTO Beca 0 15 cM Jomyckaercs He MpeaycMaTpHBaTh HMOJHOW MPOPE3KH CBAasMH NPOCAJOYHON
TOJNILHM, €CIIM HAA3€MHBIE KOHCTPYKLUHMHM 3IAHUH MNPOEKTHPYIOTCA C TNPHUMEHEHUEM KOHCTPYKTHBHBIX
MEPOIIPUATHH, 00ECTICUNBAIOIINX BO3MOXKHOCTh X HOPMAaJIbHOW SKCIUIyaTalliH HPHU ONPENEIICHHBIX PacdeToOM
HEpaBHOMEPHBIX 0CaJIKaxX U Mpocaakax (pyHIaMEeHTOB.

15.3 Ilpu pacuere Hecymeld crnocoOHOCTH cBaii mo ¢opmyne (7.8) pacuerHbie
conporuBiieHuss rpyHta R, klla, mox HIWKHUM KOHIIOM 3a0WBHBIX CBail TpH TIyOWHE
norpyXeHust oT 2 10 3 M cieAyeT npuHuMaTh 1o tabnuue 15.1, a Ha 60KOBOI MOBEPXHOCTU
fi, kITa, — 1o Tabmuie 15.2.

Taonuma 151

PacueTHbIe COMPOTHBIICHNS TPYHTOB MO HIKHUM KOHIIOM 3a0uBHBIX cBail R, kIla, s
I'my6una KosHient HECKOB TJIMHUCTBIX TPYHTOB IIPU MTOKa3aTene
HOTPYKEHUSA e TeKydecTH |, paBHOM
cean |, M fiopucTocTH cpenHei
KPYITHBIX KpyIHOCTH Menkux | meureBarsix | 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
Mpumeganue — Jmsi npOMEeKYTOUHBIX 3HaYeHHiA |, || 1 € 3HaueHust R onpenesnstoT HHTepHosIHe.

Taonumga 15.2

PacueTHble CONPOTUBIIEHHUsI TPYHTa HA GOKOBOMW MOBEPXHOCTH 3a0MBHBIX CBaif, B TOM
YHCIIE TABPOBOI'O U JBYTAaBPOBOTO ceuenui, i, k[la, s
Cpenusist riiyouna| Koadduument HeCKOB TJIMHUCTBIX TPYHTOB MPH [TOKA3aTelie
pACIOJIOKEHHST | MOPUCTOCTH TeKyuecTH |, paBHOM
ciost tpynTa h;, M |rpyHTa B ciioe € KPYIHBIX U
cpenHei Mmenkux | meinesateix | 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

[pumeuanue — J[st (POMEKYTOUHBIX 3HAUeHHH h;, € u || 3HaYeHus f; onpeaensroT HHTePIOMSIHEH.

15.4 Pacuetnbie compoTuBieHus rpyHta R, klla, moj HIKHUM KOHIIOM HaOWBHBIX U
OypOBBbIX CBall ¢ YIUIOTHEHHBIM 3a00€M IpH INIyOMHE MOrpY:KeHUs cBail ot 2 10 3 M cieayet
NpUHUMATH 0 Tabnwuie 15.3; mpu ATOM 7S MIOTHBIX MECKOB TaOMUYHbBIE 3HAUCHUS CIEAYET
yBennunth B 1,3 pasa. Pacuerneie comportusienus fi, k[la, Ha OOKOBOIl MOBEPXHOCTH
HAOMBHBIX U OYpOBBIX CBail JOIMyCKAaeTCsl MPUHUMATH 1Mo Tabmuie 15.2 ¢ JomOoNMHUTETHHBIM
K03 duImeHTOM yciaoBHil paboTel, paBHbIM (,9.
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Taonuma 15.3

PacueTHbIe CONPOTUBICHUSI O HIKHUM KOHIIOM HAaOUBHBIX U OypoBBIX cBall R,
k[la, mpu ryOuHe UX NOTpyXKeHUs 2 — 3 M U pacueTHbIE CONPOTUBICHHS O
KOHCOJISIMH CBai-KOJOHH Rygn, KI1a
pyHs! Koappumument _ TIECKOB
MOPUCTOCTH € cpenHeit
KPYIHBIX KpyTHOCTH MEJIKIX IIBUICBATHIX
TJIMHUCTBIX TPYHTOB IIPU NOKa3aTene TeKydecTH |, paBHOM

0,0 0,2 04 0,6

Ilecku 0,55—0,8 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 Hecymyro cnocobHocts Fg, kH, cBau-KOJIOHHBI C TOTPYyXaeMbIMH B TPYHT
XKene300eTOHHBIMU ~ KOHCOJISIMH, pa0oTaroliell Ha CKUMAMOIIYI0 HarpysKy, CJlexyer
OIIPEJICTIATh KaK CyMMY CONPOTHBIICHHH TPYHTA O]l HWKHUM €€ KOHIIOM, ITOJI KOHCOJISIMU U
Ha OOKOBO¥ IMMOBEPXHOCTH 110 PopMyIIe

Fa = 7c(RA + YconReonAcon + UZfihy), (15.1)

e Ye, R, A, U, fi, hj — To e, uto u B popmyite (7.8);
Ycon — JAOMOIHUTENBHBIN K0 PULIMEeHT yciaoBuii paboThl; Yeon = 0,4 1t
MIECKOB U Ycon = 0,8 1J1s1 TIMHUCTBIX TPYHTOB;
Recon — pacueTHOe cOnpoTUBIEHUE TPYHTA O KOHCoIsiMU, klla, mpu
MOTPY’KEHUHU X B IPpyHT Ha Ii1youny 0,5 — 1,0 M, mpuHMMaeMoe 1o
tabaure 15.3;
Acon — TUIOIIAIb MPOEKITUHM KOHCOJIEH Ha TOPU3OHTATLHYIO TUIOCKOCTH, M.
15.6 Hecymiyro crmiocoOHOCTh CBaii TaBPOBOTO W JIBYTaBPOBOTO CEYCHUH INPH JCHCTBUU
BEPTUKAIBHON COCTABJISIONICH HArpy3KH CIeAYeT OnpenesaTh no hopmyne (7.8), mpuHuMas B
Hel 3HavYeHUs Ha OOKOBOM MMOBEPXHOCTH IOJIKK M CTEHKH 10 Tadsymie 15.2.
[Ipumeuanue — llpu pacuere Hecymel CIOCOOHOCTH CBall TABPOBOTO M JIBYTAaBPOBOT'O CEUEHUIA,

HCIIOJIb3YEMbBIX  JIJIA SHaHHﬁ C KapkKacoM M3 TpPEXIIApHUPHBIX paM, JOINYCKACTCA YUYWUTLIBATL BJIUAHUEC
TOPU30HTAIILHOM COCTABIISIONIEH paciopa Ha pacyeTHBIE COMTPOTUBIICHHSI Ha OOKOBOM TTOBEPXHOCTH CBAd.

15.7 PacueTHble XapaKTEPUCTUKU T'PYHTOB IPU OIpENeIEHUH Hecylled crnocoOHOCTH
cBaif mo 15.3 — 15.6 cienyer mpwHHMMAaTh Ui HauOoiee HEOIArONmpUsATHOTO Ciydas X
CE30HHOTI'0 U3MEHEHHUS B IPOLIECCE CTPOUTENBCTBA U IKCILITyaTal[uy 3JaHUsl.

15.8 [Ipu mpOoeKTUPOBAaHWM CBAMHBIX (PYHAAMEHTOB B IYYHHHUCTBIX TPYHTaX CIEHYET
IIPOU3BOJUTH pacyeT Ha BO3ACUCTBUE CUJI ITyUEHUSI.
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Ipniaoxenne A

(cmpaBo4HOE)
TepMuHbI U onpeesIeHUsA

B macrosmem CII npuMeHeHBI CIEIylONMe TEPMHHBI C COOTBETCTBYIOLIMMH
OIIPE/ICIICHUSMH:
KOMOMHMPOBaHHBIN cBaiiHO-MuIMTHBIH (yHnament (piled raft foundation): dynnamenr,
COCTOSAIIMI M3 IKeJIe300€TOHHON IUIMTHI (CBaWHOrO pOCTBEpKA) W CBail, COBMECTHO
HepealonX Harpy3Ky Ha OCHOBAaHHE.

Kyct cBaii (pile group): KommakTHo pa3zmeniaemasi rpyrmna cBaii, 00beIMHEHHAs POCTBEPKOM
¥ [Iepelaroliasl Harpy3Ky Ha OCHOBaHHE, KaK IPaBHJIO, OT OJIMHOYHOM KOJIOHHBI UIIH OIOPBHI.

Hecymiasi cmocodoHoctr cBaum (bearing resistance of a single pile): Ilpenenshoe
CONPOTHBJIEHHE OCHOBAHMs OJWHOYHOW CBaW IO YCIOBUIO OTPaHUYCHHS Pa3sBUTHSA B HEM
Ype3MepHBIX JIeopMallHii CIIBHTa.

ocHoBanue cBau (pile ground base): Yacte maccuBa rpyHTta, BOCIPHHUMAROIIAs HAIPY3KY,
MepeIaBaEMyI0 CBaci, U B3aMMOJICHCTBYIOIIAs CO CBACH.

oTpuuaTe/ibHble (HeraTuBHbIe) CcWJabl Tpenusi (negative skin friction): Cuusl,
BO3HHUKAMOUIME HA OOKOBOW MOBEPXHOCTH CBail NP MPEBBINICHUH OCAIKON OKOJIOCBAHOIO
IPYHTa OCAJIKH CBail ¥ HAIPABIICHHBIC BHH3.

pacueTHasi Harpyska, mepenaBaemasi Ha cBaw (design resistance of a single pile):
Harpyska, paBHas TIPOJOJLHOMY YCHIIMIO, BO3HHKAIOIIEMY B CBa€ OT IPOEKTHBIX
BO3JICHCTBUI HAa (DYHIAMEHT IPH HauOOJIee HEBBITOHBIX X COUCTAHMSIX.

pocrBepk (raft): PacnpenenurensHas Oanka WM TUTATa, OOBEAMHSIONIAS TOJOBHI CBail W
nepepacrpeiessioie Ha HUX Harpy3Ky OT BBIIIEPACIIONIOKEHHBIX KOHCTPYKITHiA. Pa3muyaror
BBICOKHMI POCTBEPK, ECITH €0 TOI0IIBA PACIIONIATAETCS BBIIIE MOBEPXHOCTH TPYHTA, U HU3KHIA
POCTBEPK, €CITH €r0 MMOJIOIIBA OMUPACTCS Ha TPYHT WM 3arIyO0ssIeTCsl B HEM.

cBaiiHoe moJse. bonbimas rpynma cBaif, 0ObeIMHEHHAsT OOLIMM POCTBEPKOM, IEpeaaromas
Harpy3Ky Ha OCHOBaHHE OT CHCTEMbI KOJIOHH HJIH OTIOP.

cBaiinblii  ¢yngament (pile foundation): Kowmmiekc cBaif, O0ObEAMHEHHBIX B EAWHYIO
KOHCTPYKIIMIO, TIEPEIaloNIyl0 Harpy3Ky Ha OCHOBaHHE.

cBasi (pile): IlorpyxeHHass B TIpYHT WM H3TOTOBICHHAs B TPYHTC BEPTHKAIbHAs WIN
HAKJIOHHAsI KOHCTPYKIIMS, TIpeIHa3HAYCHHAs JUTsl epe/aul Harpy3Ky Ha OCHOBaHHE.

cBasi GypouHbeKIMOHHAsA. BypoBas cBas jauamerpom meHee 350 MM, ycTpauBaemasi myTeM
WUHBEKIIMA MEJIKO3EPHUCTOH OETOHHOH cMecH B OYpOBYIO CKBaXHHY, B TOM YHCIIE 4epes3
TIOJIBIN IITHEK.

cas Bucsiuas (friction pile): Ceas, mepenaromiast Harpy3ky Ha OCHOBaHHE uyepe3 OOKOBYIO
TIOBEPXHOCTH H TISTY.

cBas oaumHouHasi (Single pile): Cpas, mnepenaromias Harpy3ky Ha TPYHT B YCIOBHSAX
OTCYTCTBUSI BIIUSIHUS Ha HEE JIPYTUX CBAid.

cBasi-croiika (end bearing pile): Cpasi, nepenaroriasi Harpy3Ky Ha OCHOBAHHE TOJIBKO Yepe3 IsTy
U3-32 TPAKTUYECKOTO OTCYTCTBHS CMEIICHHI €€ CTBOJIA [0 OTHOLICHUIO K OKPYXKAIOIEMY TPYHTY.

rajioHHasi cBas. CraHgapTu3oBaHHas Mertamindeckas kKoHcTpykuus (mo I'OCT 5686),
UCIoNib3yeMasi  JIUIsl OIIGHKH 10 pe3yibTaTaM €€ CTAaTHYeCKOTO HCIBITAHUS HEeCYIIeH
CHOCOOHOCTH 3a0MBHBIX CBail.
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Onpenesienne 00beMOB HHKEHEPHO-TE0JIOTHYECKUX U3bICKAHU I
JJISl IPOEKTHPOBAHUSA CBANHBIX (PYHAAMEHTOB

b.1 s

OIpCACIICHUA

00BEMOB

U3BICKAHUN  JUIA

CBaMHBIX

dhyHIaMEHTOB

11€J1€c000Pa3HO BBIACIUTH TPU KATETOPUU CII0KHOCTH T'PYHTOBBIX YCIOBHUM B 3aBUCUMOCTH OT
OJIHOPOJHOCTH I'PYHTOB I10 YCJIOBHSIM 3aJIETaHUsI U CBOWCTBAM.

K nepBoii kareropuu ciegyeT OTHOCHTb OJHOCIOWHYIO MJIM MHOTOCIONMHYIO IO COCTaBY
TOJIILY TPYHTOB C MPAKTUYECKU TOPU3OHTAIBHBIMU WM €J1a00 HAKJIOHEHHBIMU CIIOSMH (YKJIOH HE
6onee 0,05), mpuyeM B npejienax Kax0ro clios IPyHTbI OTHOPO/IHBI II0 CBOMCTBAM.

Ko BTOpoii Kareropuu cieayer OTHOCHTHh OJHOCIOMHYIO HJIM MHOTOCIOMHYIO IO
COCTaBY TOJIIIY TPYHTOB C HEJOCTATOYHO BbIIEP>KAHHBIMU T'PaHULIAMU MEXAY CJI0SIMU (YKIIOH
He Oonee 0,1), npuyeM B npeziesax CJIO€B IPYHThI HEOJHOPOIHBI 10 CBOMCTBAM.

K tpetneil kareropuu cieayer OTHOCUTh MHOTOCIOMHYIO IO COCTaBYy U HEOJHOPOAHYIO
10 CBOMCTBAM TOJILLY TPYHTOB C HEBBIJCP)KAHHBIMU I'PaHULIAMU MEXAY clIosIMHU (YKIIOH Oosiee
0,1), mprueM OTaeNbHbBIE CIOM MOTYT BBIKJIMHUBATHCS.

b.2 Ouenky kaTeropuu CI0KHOCTH IPYHTOBBIX YCJIOBHM Ha IUIOLIAJKE CTPOUTENbCTBA
BBITOJIHSIOT HA OCHOBE MaTEPUAIIOB I€OJIOTHUECKUX (DOHIIOB.

b.3 Onpenenenne 06beMOB U3bICKaHUM Ul CBalHBIX (DyH/IaMEHTOB B 3aBUCUMOCTH OT
YPOBHSL OTBETCTBEHHOCTM OOBEKTOB U KAaTErOpUH CIOKHOCTH TIPYHTOBBIX YCIOBHUI
(yka3zaHHBIX B 1) peKOMeHayeTCsl IPOBOJUTH C MCIIOJIb30BaHUeM Tabmuub! b.1.

Taonunga b.1

KaTeropm{ CJIOXKHOCTH I'PYHTOBBIX yCJ'IOBI/Iﬁ

By nzpickanus

nepBast

BTOpas

TpeThs

3nan

usl U coopyskeHus ||| (MOHUKeHHOT0) YPOBHSI OTBETCTBEHHOCTH

Bypenue ckBaxux

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

ITo cetke 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 onpeﬂeneHHﬁ KaXJI0Tr0 moKasaTejid B Ipeaciax OJHOTO
HMHXCHCPHO-T'COJIOT'NICCKOI0 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:keHus || (HOpMaabLHOT0) 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
MEHEe TpeX CKBOKHUH Ha
KaXKJI0€ 31aHue

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

JlaGopartopubie
HCCIIEIOBAHUS TPYHTOB

He menee mectu onpezleneHHﬁ KaXXJI0T0 IMoKa3aTelid B Ipeaciax OJHOTO
HWHXCHEPHO-TCOJIOTNYECKOro 3JIEMCHTA

30HANPOBaHHE TPYHTOB

Tlo cetke 25 x 25 M, HO He
MEHEee IIeCTH TOYEeK Ha
KaXXJ0€ 3/IaHue

Tlo cetke 20 x 20 M, HO He
MeHEee CeMH TO4YeK Ha
KakJ10€ 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-TEOJOTHYECKOro 3J1EMEHTa
HUcneiTanne TPYHTOB He meHee mecTy HCIIBITAaHUHA Ha KaXKAOH 3a/1laHHOH TITyOnHe

STAJJOHHOM CBaen
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Oxonuanue mabauywt b. 1

Bun u3sickanus

KaTeropust clI0)HOCTH TPYHTOBBIX YCIOBHI

nepaast

BTOpast

TPEThs

Hcnerranne
HaTypHOM cBaei

TPYHTOB

He Mmenee nByx ucnblTaHUil
Ha KaKIOHU 3aJaHHON
rryOmHe  TpW  HaJTUYUHU
6oinee 1000 cpaii

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

3nanus u coopy:keHus | (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
MEHEEe IATH CKBaXXHH Ha
Ka)kJ10€ 3/1aHHe

JlabopaTopHsie
HCCIIEIOBAHUS TPYHTOB

He MeHee mecTr onpeneneHuii KaXI0ro MoKa3aTeis B peenax 0JHOro
WH)XEHEPHO-TE€OJIOTHIECKOTO JIEMEHTa

30HIMPOBaHNE TPYHTOB

Ilo cetrke 25 x 25 M, HO He
MeHEe IIeCTH TO4YeK Ha
KaKJI0€ 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
HMHXECHEPHO-TEO0JIOTUYECKOI0 3JIEMEHTa

HcnplTanus mraMmmamMu

He wmenee nByx wWcmblTaHMii B Tpenefax OJHOTO HHYKEHEPHO-TE€OJIOTUYECKOTrO
JJIeMEeHTa 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 TIyOnHE

70




CII 24.13330.2011

IMpuaoxenne B

(pexoMeHayemMoe)

Pacuer cBaii Ha COBMeCTHOe AeiCTBHE BEPTHKAJIbHOM
U TOPU30HTAJbHON CHJI M MOMEHTA

B.1 Ilpu pacuere OIUMHOYHBIX CBalli Ha COBMECTHOE JCHCTBHME BEPTUKAIBHOU W
TOPU30HTAJIBHOM CWJI U MOMEHTA JOIYCKAaeTCsl MPOBOAUTH PAacCyYeTbl B COOTBETCTBUHU CO
CXEMOH, IpuBeeHHON Ha pucyHke B.1.

N M
Wy
H 5
’—‘ “ [/
.- HG f
/
Yo

:F
Ee o 7 L

Pucynok B.1 — Cxema Harpy30K Ha CBaio

B.2 Ilpu npoBeneHNH pacyeToB JOMYCKAeTCss MPUMEHEHNE KOMIBIOTEPHBIX MPOrpamM,
OTHUCHIBAIONMX MEXaHUYECKOE B3aMMOJICUCTBUE OaloOK M YINPYroro OCHoBaHHs (Oanka Ha
yrnpyroM ocHoBaHuM). [Ipy 3TOM TpyHT, OKpY’KalOLIMi CBao, JOMYCTMMO paccMaTpUBaTh
KaK yIpyryw JUHEHHO-IePOpMUPYEMYIO Cpely, XapaKTepU3yemylo KOo3(QQPUIMEHTOM
nmocTenn ¢z, KH/m® (te/m), BO3PACTAIOIIUM C INTyOUHOM.

Pacuernble 3HaueHust kod(pdULIMEHTA MOCTENU C; TPYHTA Ha OOKOBOW IOBEPXHOCTHU
CBaM JIOMyCKaeTCs ONpeeNaTh o popmyiie

c, -2, (B.1)

Te
rae K — ko3¢ uiMeHT nponopIroHaIbHOCTH, kH/m? (Te/m?), MIPUHUMAEMBIN B 3aBUCUMOCTH
OT BHUJIa TPYHTA, OKPY>KaIOIIETo CBato, 1o Tabnume B.1;
Z— ri1yOvHa pacroyIoKeHUsl CEYeHHs CBau B TPYHTE, M, JJIsl KOTOPO onpeaessercs
KO3 PHUIMEHT MOCTENH, TI0 OTHOMIEHHIO K TOBEPXHOCTH TPYHTA ITPH BEICOKOM
POCTBEpKE WIJIM K MOJIOIIBE POCTBEPKA MTPU HU3KOM POCTBEPKE;
Ye — KO UIHEHT YCIOBUI pabOTHI (I OTACIBHO CTOSIICH CBal Y, = 3).
B.3 Pacuer cBaii Ha COBMECTHOE JeWCTBHE BEPTUKAIHHOH W TOPU3OHTAIBHOW CHJI H
MOMEHTa JOJKEeH BKIIIOUATh:
@) MPOBEPKY YCTOMUMBOCTH IpyHTa corjacHo B.7;
0) pacuer cBaili mo aedopmanusaM, BKIIOYAIOLUIUN MPOBEPKY COOMIOACHHUS YCIOBUM
JOIYCTUMOCTH PacYETHBIX 3HAYE€HHI TOPU30HTAIBHOIO MEPEMELICHUS TOJI0BBI CBAH Up U YIJIa
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€€ IIOBOpOTa \|Ip:
U, <Uy (B.2)
Yp<WYu, (B-3)

rae Uy, \Yp— pacueTHbIC 3HaY€HHs1 COOTBETCTBEHHO FOPU30HTAILHOTO IEPEMELEHNUS TOJIOBBI
CBau, M, U yIJia ee IOBOpOTa, pas;
Uy, \Wu— TIPEJIeNIbHBIC TOMYCTHMbIE 3HAYSHHS COOTBETCTBEHHO TOPU30HTAIBHOTO ITepeMe-
LIICHUsI TOJIOBBI CBaU, M, U yIJia e IOBOPOTa, pal.

Bemmuunsl Uy, Yy JOIKHBI 337aBaTHCS B IPOEKTE M3 YCIOBUS HOPMAIBHOM SKCIUTyaTalluu
MPOCKTHPYEMBIX CTPOUTEIbHBIX KOHCTPYKIUHN 3TaHUS WA COOPYKEHHS,

B) MPOBEPKY CEUYEHUN CBall MO MpeAeabHbIM COCTOSHUSM MEpPBOM U BTOPOM rpynn (1o
NPOYHOCTH, OOPa30BAaHUIO M PACKPBHITHIO TPEIIMH) Ha COBMECTHOE JIEHCTBHE pPacUETHBIX
YCUIINN — BEPTUKAIBHOMN CHUJIBI, U3TMOAOIIEr0 MOMEHTA U TIOTIEPEUHOM CUJIBI.

B.4 Pacuersl mo omnpeneiaeHHIo MPOYHOCTU CBail BCEX BUJOB CIENYET IPOBOAUTH C
yuetoM ¢Gopmynsl 7.1 ¢ wucnonp3oBaHueM kodddunuenta gedopmanuu o (1/m),
OTpeieNiIeMoro no ¢popmyie

Kb
o, =5 Epl , (B.4)
Ye

rae £ — Moayip ynpyrocTy MaTepuala cBau, xITa(tc/m?);
| — MOMEHT MHEepLMHU MONIEPEUHOr0 CEYEHUS CBau, M ,
bp — ycioBHas mmprHa cBau, M, IPUHUMaeMasi PaBHOM: JUI CBaii ¢ apameTpoM cTBoioB 0,8 M
u 6onee b, = d + 1, a s ocTaNBHBIX pa3MepoB cedeHuit cait by = 1,5d + 0,5, m;
Jc — K03((HUIMEHT yciIoBuil paboThl, MPUHUMAEMBbII coriacHo 1;
d — HapyXXHBII THaMeTp KPYTJIOTO MM CTOPOHA KBAIPATHOTO, UIIK CTOPOHA MPSIMOYTOJIb-
HOT'O C€YEHUS CBal B INIOCKOCTH, EPIIEHINKYIIIPHON IEUCTBUIO HATPY3KH, M.

B.5 Ilpu crarmueckom pacuere cBaili B COCTaBE KycTa CIEIyeT Y4YMTBIBaTb HX
B3aNMOJIeHicTBHE. B 3TOM citydyae 10rmycTUMO TpPOW3BOJUTH pacdeT Kak Uil OAMHOYHOM CBau, HO
KO3 QUILIMEHT TMPONOPIMOHAILHOCTY K~ YMHOXKAeTCs Ha MOHIKAIOIMHA KOI(PPULMEHT o,
OTIpe/IeIsieMbIii TI0 hopmyIie

2
Xj = % Xj =X

o =y T141--3 127 + 0360 _ga5 215 | |L (B.5)
=G Tij Tij

e Y. — KO3 PUIMEHT, yYUTHIBAIOIINNA YIUIOTHEHHE TPYHTA MPH MOTPY>KEHUH CBall M TIPUHU-
MaeMblit: Y. = 1,2 a5 3a0MBHBIX CBall CTIJIONIHOTO CEYEHUS U Y. = | A5 ocTamb-
HBEIX BUOB CBaii;
d — nuamerp WK CTOpOHA MOMEPEYHOT0 CEUCHHSI CBaH, M;

n= 0 —x )P (=) (B.6)

e X, i — KOOPAWHATHI OCH i-i CBau B IUIaHE, IIPUYEM FOPHU30HTAIbHAS HATPY3Ka
MPUJIOKEHA B HAITPABJICHUH OCH X;
Xj, Yj — TO e, JUISl |-i CBaM.

[Tpoussenenue [] B ¢opmyne (B.5) pacnpocrpansiercss TOIBKO Ha cBau KycTa,
J#
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HETIOCPE/ICTBEHHO MPUMBIKAIOIINE K i-TOU CBae.
B.6 lns onpeneneHust peakuuii B TOJOBE CBail, 00BEIMHEHHBIX OOIIUM POCTBEPKOM,
clelyeT IIPOBOAMTH CIIELUabHbIE pacdeThl. [Ipn NIpoBeNeHNH TaKUX PacyeTOB KaKaas cBas
MOJIeNUpyeTcs Kak Oalika, B3aMMOJCHCTBYIOLIAasi C yNPYIMM OCHOBAaHHEM, a TOJIOBBI CBait
00BEIMHSAIOTCS AIIEMEHTAMHU, MOAETUPYIOIUMH (PyH/IaMEHTHbIE KOHCTPYKIIHH.
B.7 Pacuer ycTOWYMBOCTH OCHOBaHUS, OKPYXAIOLIErO CBal0, JOJDKEH IPOU3BOIUTHCS

[0 YCJIOBHIO OTPAHWYEHHUS PACUETHOTO IABJICHHS G©,, OKa3bIBAEMOIO Ha TPyHT OOKOBBIMHU

IIOBEPXHOCTAMM CBai

Gy Snmzi(vuztgtpl +&Cy ), (B.7)
COSQ,

I7I€ G, — pacyeTHOE JIaBJIEHHNE Ha TPYHT, klla (TC/MZ), OOKOBOI TTOBEPXHOCTU CBAU Ha TIIyOHHE Z,
M, OTCUUTBIBAEMOM MPU BHICOKOM POCTBEPKE OT MOBEPXHOCTH I'PYHTA, a IIPU HU3KOM
pPOCTBEpKEe — OT €ro MOJOUIBHI [IpH o, | <2,5— Ha IByX INIyOUHAaxX, COOTBETCTBYIO-
wwx 2= 1/3uz=1;npu o, >25— na rnyoune z= 0,85/a, rae o, onpeznensercs no
dopmyie (B.5)];

Y| — pacyeTHBIN yAenbHbIi (00bEMHBIN) BeC TPyHTa HEHAPYIIEHHOW CTPYKTYPHI, kH/m®
(Tc/M>), oTpeenseMBblil B BOXOHACHIIICHHBIX IPYHTAX C yYETOM B3BEIIHBAHHS B BOJIC;

@, ,C; — pacueTHbIC 3HAYEHUSI COOTBETCTBEHHO yTIjla BHYTPEHHETO TPEHUsI TPYHTA, Ipajl, U

YIENBHOTO CLeIUIeH st rpyHTa, Klla (Tc/M?);
& — Kod(PUIHMEHT, MPUHUMAECMBIH [T 3a0MBHBIX CBail U cBaii-obonouek & = 0,6, a s
BCEX OCTAJIbHBIX BUAOB cBail § = 0,3;
Ny — K03(puiIMeHT, paBHBINA eANHUILE, KPOME CITyyaeB pacueTa (pyH/I1aMEHTOB pacIOPHbBIX
COOpYKEHUH, 11 KoTopbix N, = 0,7,
Ny, — KO3(POUIMEHT, YYUTHIBAIOIIMNA OO OCTOSTHHOW HAarpy3Ky B CyMMapHOM Harpys-
Ke, OmpenesnsieMblit o popMmyiie
_ M. +M,;

== , B.8
M. +M, (B8)

2

e M ¢ — MOMCHT OT BHCIIHHUX ITOCTOSHHBIX HAI'py30K B CCUCHUHN (bYH,Z[aMeHTa Ha YPOBHC

HUKHHUX KOHIIOB cBaid, KH-M (Tc-M);
M, — ToO e, OT BHELIHUX BPEMEHHBIX pacyeTHBIX Harpy3ok, kH-M (Tc-M);

N — ko2 UIHEHT, IPUHUMAEMEI N = 2,5, 32 UCKIIIOUEHHUEM CITy4aeB pacyera:

a) 0c060 OTBETCTBEHHBIX COOPYKEHHH, [l KOTOPHIX MpH at,| < 2,6 mpuHHMaeTcs N = 4
W TpHa, > 5 npuHMMaeTcs N = 2,5; NpH TPOMEKYTOUHBIX 3HAYECHHUAX o, 3HAYCHHE
N ompeenseTcs HHTEPOIALHEi;

0) ¢yHZAMEHTOB C OJHOPSIHBIM  PACIONOKEHHWEM CBalk Ha BHEIEHTPEHHO
NPUIOKEHHYIO BEPTHKAIBHYIO CKUMAIOIIYIO HArpy3Ky, JUIsl KOTOPBIX CJEAyeT MPUHUMATh
N =4 He3aBUCHMO OT 3HAUCHHS ol .

IIpumeuanue — Ecinu pacueTHble TOPU30HTAIbHBIE AABICHUS HA IPYHT G, HE YAOBIETBOPSAIOT
ycioBHIO (8), HO IPU 3TOM HECyIas CIocOOHOCTh CBall 10 MaTepHaTy HEJAOHCIIOIb30BaHa U IEPEMEICHNUS CBai
MEHBIIIE IIPEENbHO JO0MyCKaeMbIX 3HAYCHHUI, TO NPU NMPUBEACHHOI riybuHe cBail o | > 2,5 pacuer ciexyer
MOBTOPHUTb, IPUHSB YMEHBIIEHHOE 3HaYeHue kKoddduiuenta nponopuonansHocT K. Ilpy HoBOM 3HaueHnu K
HEO0OXOAMMO MPOBEPUTH MPOYHOCTH CBAU MO MAaTEpHAITY, e ePEMELICHH S, a TaKkxKe cobroaeHue yeiaosus (B.8).
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Taonuma B.1

Koaddurmuent .
[pYHTBI, OKPYKAIOIIHME CBAK, U MX XAPAKTEPUCTHKH HpOHOPHHOH(am;H%CTH K, xH/m
TC/M
18 000—30 000
Mecku kpynubie (0,55 < e <0,7); rmunbl 1 cyrnuakd TBepasie (I < 0)
(1800—3000)
Iecku menkue (0,6 < e < 0,75); mecku cpeaneit kpynHoctu (0,55 < e <0,7), 12 000—18 000
cymecu TBepmasle (I < 0); TOMHBI W CYITMHKH TYTOIUTACTHYHBIE H 1C
nonytBepasie (0 < 1| <0,75) (12 1800)
IMecku meineBatsie (0,6 < e < 0,8); cymecu mnactuuneie (0 < I < 0,75); 7000—12 000
[JIMHBI U CYTITHHKE Msirkoruiactuansie (0,5 < 1) <0,75) (700—1200)
4000—7000
[nunel ¥ cyrauHky Tekydemnactuansie (0,75 <1, <1)
(400—700)
Iecku rpasenuctoie (0,55 < e < 0,7); KpymHOOOJOMOYHBIC TPYHTHI C 50 000—100000
TIECYAHBIM 3aMIOJIHUTENIEM (5000—10 000)
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Ipuiaoxkenue I'

(pexoMeHyeMoe)

Pacuer Hecymeii cmocoOHOCTH MUPAMUIATIBHBIX CBaii
¢ HaKJI0HOM 00KOBBIX rpaneii i, > 0,025

Hecymyro crioco6HoCcTh Fy, KH, mupamunanpHBIX CBaif ¢ HAKJIOHOM OOKOBBIX TpaHeit
Ip > 0,025 nomyckaercs ompeneisTh Kak CyMMY CHJI PAacUeTHBIX CONPOTHBICHHH IPyHTa
OCHOBaHUs Ha OOKOBOW MOBEPXHOCTH CBaU U O] €€ HUYKHUM KOHIIOM I10 (opMyJie

n d2
Fy = %A cosaf p (tgo + tge,; +C;; ] + E( P +1N,C ), I.1)

rae A — miomia b O0KOBOM MTOBEPXHOCTH CBa B MpeJIeiax i-ro CJios TpyHTa, M
0. — YTOJI KOHYCHOCTH CBaH, rpa/.;
@1, C1| — pacyeTHbBIC 3HAYCHUS yrja BHYTPEHHETO TPEHUs, Tpa., u cuervieHus, klla, i-ro
CIIOSl TPYHTA;
d — cTropoHa ceueHust HIKHETO KOHI[A CBau, M;
N1, 12 — KOA(DPHUITMEHTHI, 3HAYCHHSI KOTOPBIX MpUBeAeHBI B TabauIe I'.1.
CornpoTHBICHUS TPYHTA IOJ] OCTPUEM CBau [J; U Ha ee 00KOBOM moBepxHocTu P'j, klla,
OTIPEACIISAIOT 1O hopmyIie

€
E
L =p = { +C,Ctgd, ;) —C,Ctgd, i, (r.2)
Pi Pi 4p0’i(1—Vi2)—2p0,i(2—Vi) (pp,| 1 g¢|,|) 1 g¢|,|

rne E; — monyns nedopmaru rpysTa i-ro ciost, klla, onpesesnsemslii o pe3ysbTaTtam mpecc-
CHOMETPUYECKHUX UCIIBITAaHUM;
Vi — ko3 dunment [TyaccoHa i-ro cios rpyHTa, IPUHAMAECMBII B COOTBETCTBUH C Tpe-
ooBanusamu CIT 22.13330;
& — K02 puIMEeHT, 3HaYeHHs] KOTOPOTo NpuBeaeHb! B Tabuuue I'.1.
JaBnenue rpyHTa Poji, Pp,, kIla, onpeaensdtor no Gpopmymnam:

V.
Poi = ﬁYl,i h; r.3
Pp,i = Po;i(1 + sin @) + Cjicos @, (T.4)
IJIe Y| — YACIbHBINA BEC IPYHTA i-T0 CII0s, kH/™M>;

hi — cpennss riyOuHa pacHoNOKEHHS I-T0 CIIOS TPYHTA, M.

Taonunpga I'.1

Yros BHYTPEHHETO TPEHUs TPYHTA @) j, TPA.
Koaddumuent
4 8 12 16 20 24 28 32 36 40
ny 0,53 0,48 041 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
IIpumMeuyanue — Jlyii DPpOMEKYTOUHBIX 3HAYECHUN yria BHYTPEHHETO TPEHUS () 3HAYECHUS

K03 (P GHUINEHTOB Ny, Ny ¥ & ONIPENENAIOT HHTEPIIOIIAIHEH.
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Ipuiaoxkenue /I

(pelcomeﬂuyemoe)
Pacuer ocagkmn OypoHaOMBHOI cBan B OMJIMHENHON MOCTAHOBKE

Ocanxy O6ypoHaObuBHOM cBau Ha mepBoM d3tane ee HarpyxeHuss N < N_+ N, ciaexyer

oTpeAeaTh o Gopmyre
S, - N 617 kGl , (11.1)
Gl G,d

rae N — BepTHUKaigbHas Harpys3ka, nepegaBaemas Ha cBato, KH;

N, — Harpyska, rnepeaBacmas Ha IATy CBal B MOMEHT TIOJTHOTO Pa3BUTHS T10 €€
OOKOBOI MOBEPXHOCTH MpeaeabHOro conpoTunieHus Ne, kH;

G1 u G, — COOTBETCTBEHHO CpeHEE 3HAYCHUE MOYJISL CABHTa JUIsl TPYHTOB OKOJIOCBAHOTO
MIPOCTPAHCTBA U MUHUMAJILHOE 3HAUCHUE MOJIYJISl CIBUTA TI0]] HYDKHUM KOHI[OM
cBaii, kl1a;

| ¥ d— nnuHA U TMAMETp CBau, M;
ky — ko3¢ duineHT, 3aBUCSIIUI OT cpeaHero 3HadeHus ko3hdunuenta [Tyaccona aist
IPYHTOB ([UIsl paCueTOB MOKHO TIpUHUMATh K, = 2).

Jns OypoHaOMBHBIX cBail 3Ta (opMyna copaBeiuBa JIMIIL Ha TIEPBOM dTare
HArpy>KEHHUsl CBaW, & UMEHHO JI0 BOZHUKHOBEHHUS IOJIHOTO IMpeaeabHOro conpotunicHus N,
Ha OOKOBO TOBEPXHOCTH CBaii, IOSBICHUE KOTOPOrO OOBIYHO BCErja 3HAYUTEIHHO
oTepekaeT BOSHUKHOBEHHUE MPEIEITHHOTO COCTOSHHS CBAa B LIEJIOM.

C yd4eToM MOCTOSHHOTO PaBEHCTBA OCAJOK ISATHI U CTBOJIA cBam 3HaueHUe N, MOXHO
OTIPENIEIUTH TI0 YCIOBHUIO

Ny, + N k,Gl N

Yo T e g7in 2L | Yo (11.2)
G G,d 4G,d

Ha Bropom stane Harpyxenus cBau npu N >N.+ N, ee ocagka ompenensercs 1o

dbopmyre:

N - (N, +N,)
S=S, +——° 2 3
e (13)
rae S — ocanaka, M, noydeHnas mo (J.1) mpu N=N; + N, .
No N Nc+No
. ~— N
Y3
: v
' v
i AN
: '
<[ WV, CASNRUBPOCHED RO, .
s\\\ 1
2
S

Pucynoxk /].1 — Cxema 3TanoB pacuera Harpy:xeHus csau no popmymnam: 1 — (J1.1); 2 — (1.3)
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IIpunoxenue E

(pexoMeHayemMoe)

Onpenesienne Hecyei COCOOHOCTH CBAH B MPOCAT0YHBIX
TPYHTAX MO UX MPOYHOCTHBIM XapaKTEePUCTHKAM

E.1 Hecymias cnocoOHOCTh CBaii 3aBUCHUT OT TOKa3aTejeld MPOYHOCTH TPYHTA: yria
BHYTPEHHETO TPEHUS (@ U YIelbHOro cuerieHus: ¢. CyliecTBEHHOE W3MCHEHHE Hecylien
CHOCOOHOCTH CBau TP 3aMavyUuBaHUK [TPOCAJOUYHOTO IPYHTA MPOUCXOUT B OCHOBHOM 3a CYET
CHIDKCHUS CICTUICHUS C.

E.2 Pacuer Hecymieil crnocoOHOCTH CBail B MPOCAJAOYHBIX TPYHTAX PEKOMEHIYETCS
NPOM3BOJUTh HA OCHOBE NPUOJIKCHHOTO pEIICHHS YIPYromyiacTHYSCKON  3a1adn
MMpeaAcCIbHOTO PaBHOBCCHA I'PYHTAa B OCHOBAHHU CBaU.

OO0111ast TOBEPXHOCTh MPEICIHLHOI0 PABHOBECHS OCHOBAHUS CBaW JUIMHOMW | cocTouT W3
TPeX y4acTKOB: BEpXHHUI y4acTok 1 — Bmosib cTBOJA cBau |1 + |o; HIDKHMI ydacTOK 2 — 10
MMOBEPXHOCTU YCCUYCHHOI'0O KOHYCa BJOJIb CTBOJIa CBan I[J'IHHOﬁ «B», y4aCTOK 3 — 1o
HIDKHMM KOHIIOM CBaH I10 YacTH [IapOBOM MOBepxHOCTH (pucyHok E.1).

Pucynok E.1 — PacueTrHasi cxeMa

Hecymas cnocobnocts Fq ompenensiercs mo ¢popmymne
Fa=y. (F1+ F2+ Fa), (E.D)

re Y. — K03 PuimeHT yciaoBuii paboThl, MpUHUMAEMbIN paBHBIM 1 ;
F1 — conpoTuBiieH#e Ha ydacTKe cTBoa cBa lg + |2, kH; rme o — yuacTok nuHeiHOTO
BO3pacrtanus conpotusieHus ot 0 1o 12d, Ho He Ooree 6 M, a HUKE — y4acTOK I10C-
TOSIHHOT'O 3HAYEHHs COTIPOTUBJICHHSI, PABHOT'O KOHEYHOMY 3HA4eHHIO 10 JyiHE lo, KH;
F2 — compoTuBienue Ha y4acTKe CTBOJIAa CBau 10 MOBEPXHOCTH YCEYEHHOTro KoHyca, KH;
F3 — compoTuBiieHHEe 10T HIPKHUM KOHIIOM, KH.

A1=uflo (058 vlotgp + o) + (Evlotge + ) I2], (E.2)
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rje U — mepuMeTp CBau, M;
& — ko3¢ dunmeHT 60KOBOro AaBieHUs rpyHTa, paBHbIi 0,5;
() — pacueTHOE 3HAUCHHE yIiIa BHYTPCHHETO TPEHHUSI, TPal.;
¢ — pacueTHOE 3HAYCHHUE YACIbHOrO CIEIICHHS IPyHTa, kH/M;
|, — y4acTok JUIMHBI CBau, M, PaBHBIH
=1 +d2-1lp—-b-a, (E.3)
rae | — amuHa morpy)XeHHOM 4acTH CBau, M;
d — nauameTp Wik CTOPOHA HOMEPEYHOI0 CEYECHHUS, M;
|(): |1—a, M, (E4)

rae |1 — anuHa OT MOBEPXHOCTH 3€MITH JI0 Havalia JUTHHBL |, M;
b =d2- (ctga — 1)ctge, M; (E.5)
a — camblil BepxXHHMI y4acTOK MOTIPY>KEHHOM CcBau, I1ie O0KOBOE JaBjieHHE rpyHTa paBHo 0,
JiU1s1 3a0MBHOM cBan a= 2,5 M, juis nabuBnoii a=1,0 m;

0= 45°—-@ —xc, rpan., (E.6)
2
rae x = x/co, rpag-Mm/kH; k= 1°;
Cco — MHHHMMAalbHOE 3HaYCHUE CICIUICHHS, IPUHUMAaeMOE B pacyeT U paBHOE 5 kH/MZ;

npu 3Tom X = 0,2.
[Mpenen npumenumoctu popmyinel (E.6) maercst cootHomenueM ¢ + xc < 45°.
B ciyuae ecnu Ha OOJBIIOM y4acTKe JUTMHBI CBau |» mMpope3aroTcst IPYHTHI ¢ pa3HBIMU
XapaKTepUCTHKAMHU (@ W ¢, TO 3HaueHHe |, TpencTaBisercs B BUAC CYMMBI TOJIIMH CIOCB

m
|2 == le .
i=1
F1 Beruucnsercs no popmyse
m
F = u{|0(0,5§ylotg(p +0)+ _Zl(inotg@i +6 )l } » KH, (E.7)
1=

I7Ie M— YHCIIO CIO0EB C Pa3HBIMU XAPAaKTEPUCTUKAMH.

Ecnu B mpexnenax yvactka |1 = lg + a anuHoi He 0ojiee 6 M BCTPETUTCS CIOHM C APYTUMHU
pacyeTHbIMM XapaKTePUCTHUKAMU (@ M C, TO NPUHUMAIOTCA B pacueT HMX 3HAYeHMs JUIs
HWKHETO CJI0sI TOJILUHON HE MEHEE 3 M.

F2=myctge (y + d) ¢, xH, (E.8)
rie y:{Rl COS(p+b—(b—%)sin2 (p—%(ctngl)}tg(p, M, (E.9)
rie R :%(1+ ctgo + Ctgo) , M; (E.10)
Fs = 61(Q.cosp + TRi%sin%p), kH, (E.11)
1
d _ . .2 do .o 12, d _ . 2
rae Q=7 (y+E—Rls|n<p) + (b—z)sm o) (y+E+ R, sing), M°. (E.12)

HawubGonbiee rmaBHOE HAIPsPKCHUEC OMPEACIIACTCA 11O (bOpMy.TIC

. o3(1+sin q?) + 2Ccos@ | KHAC (E.13)
1-sino
Haumensb1iee riaBHOe HaNpsHKEHHE ONpeaeseTrcs no popmye
o63=Evlo, kHM?, (E.14)
IA€Y — YHEIbHBIA BEC IPYHTA, kH/M3,
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XapakTepUCTUKU TPYHTA @, ¢, ¥ OINPEAETSIOTCS B BOJOHACHIIICHHOM cocTosHUU. [Ipu
MOJIHOM BOJIOHACHIIIEHUM TPYHTA, B CIy4yasX BO3MOXKHOTO €ro 3aMauyMBaHMs, MOKa3aTeib
TEKYUYECTH OTIpeNIeNsIeTCs 0 popmyIie

= 08w s~ Wy (E.15)
W =W,
rae e — kK03 pUuueHT MOPUCTOCTH TPYHTA IPUPOTHOTO CIIOKEHUS;
Yw — YACJIbHBINA BeC BOJIbI, paBHbIN 10 kH/M?,
Ys— YAenbHSI Bec TBepabIx gacTri, kKH/M>;
W, WL — BIa)XHOCTb IpyHTa Ha I'PaHMIIE PACKATBIBAHUSA U HA TPAHUIIE TEKYUECTH, 10U
€IMHULIBL.

HwxHre KOHIBI ITMHHBIX OypOBBIX CBail B MPOCAAOYHBIX TPYHTAX, yCTpauBaeMble O3
YIJIOTHEHMSI PYHTa B 3200€ CKBa)KMH, MOJIHOCTBIO BKIIIOYAIOTCA B pa0OTY MOCIE TOCTUKEHUS
KPUTHYECKOM HAarpy3KM Ha CBal0 M JaJbHEHIIEW €€ 3HauuTenpbHOM ocanku. Hecymryro
CHOCOOHOCTh JUIMHHBIX OypOHAaOMBHBIX CBal, HI)KHUI KOHELl KOTOPBIX IIOJIHOCTBIO HE
BKITIOYHJICS B pa0OTY, JOIYCKAeTCs B IIEPBOM MPUOIIMKEHUU ONPEIEISATh 10 Gpopmyrie

Fa=7vc(Fu. + F2), H, (E.16)
rae Yy ¢ — To ke, 4ro u B popmyie (E.1);
F1, — compoTuBJeHHE Ha yyacTKe CTBOJIA cBau lg + |, , ompenensemMoe Kak /i 3a0UBHOMN
cau 1o ¢popmyne (E.2), npuuem

L= 1 -lg —a, M, (E.17)
rac |o — TO XK€, UTO U IJI1d 3a0UBHOI CBau,
a — g HaOUBHOH CBau, IPUHUMACMOC PaABHBIM Im )
FZH — COIIPOTHUBJICHUC IO HUKHUM KOHIIOM CBau
FZH =KO1 A, KH, (E18)

e K — JKCHEePHUMEHTAIBHBIN KO dHIMeHT mpu quaMerpe cBau 1 M > d > 0,5 M, paBHbIi 3;
A — mIoImaab MOAOIIBEI CBau, M,
o1 — ompezensercs o popmyie (E.13).

3Ha4YeHUsI XapaKTEPUCTUK TPYHTA OMPEACIISIOTCS B 3aMOYEHHOM COCTOSTHUH.

Hecymas crnocoOHOCTh OypOoHaOMBHOM CBaM C YIIMPEHHOH MATOW ONpenensercss Mo
dbopmyie

Fo= 7c(Fy+ Fp) xH, (E.19)

rme  yc — To ke, uro u B popmyie (E.16);

F1, — comporuBieHue Ha ydacTKe cTBoJNA cBau lg + |y, ompenensemoe kak 1ist

3abuBHOI cBau 110 popmyie (E.2), mpuuem

ly=1—-a—1lo,u, (E.20)

rac | — JJIMHa CBau N0 Ha4aJla YHIUPCHUS,
au |0 MIPUHHUMAIOTCS TAKUMHU K, KaK IJIA Ha6I/IBHOI>'I cBau 663 yIHHpCHHOﬁ IIATHI.
Fzy = KO1 Ay, KH, (EZl)

rJe K — SKCIEePHMEHTAIBHBIH K03 duimenT, paBubiii 2 npu 3,5 > d/d>2u 1 m>d > 0,5 M, npu
JUIHE cBau He Oosee 20 Mm;
d, — nuameTp HauOONIBIIETO MOMEPEYHOTO CEUEHUS YIIUPEHHOH MATHI, M;
o1 — ompenensiercs o Gopmyie (E.3);

Ay — nomaab HanOOoJIBIIEro MONEPEYHOr0 CCUCHHUS YIIUPEHHOM MATHI, M2,
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E.3 Cgau no Hecymieil cnocOOHOCTH IPYHTOB OCHOBAHHS B TPYHTOBBIX YCJIOBUSIX
Il Tuma cnemyeT paccuMTHIBATH C YYETOM CHJ OTPULIATEIBHOIO TPEHHS HCXOAs W3
yCIOBUS

N<Fo_yp (E22)
Yk

rae N — pacduetHas Harpy3ka, KH, Ha oJiHy CBaio;
Fq — Hecymas cnocobHOoCTh cBam, KH, onpenensemas B coorBercTBuu C E.5;
Yk — KOO(QPUIIMEHT HAC)KHOCTH;
Yc — KOA(GGUIMEHT YCIOBUS paOOTHI CBau, 3HAUYEHUE KOTOPOT'O IPUHUMAIOT B COOTBET-
crBuu ¢ 9.10;
P, — orpumarenpHas cuiia TpeHus, onpeaensiemMas B coorBeTctsuu ¢ E.4.

IIpumeuanus

1 3nauenne P, ciemyer ompenensiTe, Kak NMpaBWIIO, AJISI TTOJHOCTBIO BOJOHACHIIIEHHOTO T'pyHTa (IpH
BO3MO)KHOM 3aMadMBaHUH TPYHTOB CBEPXY).
2 Ilo mpoYHOCTH MaTepHaja CBau TOJDKHBI OBITh paccunTaHsl Ha Harpy3ky N + Pp.

E.4 OrtpunarensHyio cuiy TpeHUsl Pn B BOJOHACBIIEHHBIX I'PYHTaX, AEHCTBYIOLIYIO
no OOKOBOM MOBEPXHOCTH cBaM, KH, NpUHMMAaIOT paBHOM HauOOJBLIEMY IpENeIbHOMY
CONPOTUBJICHUIO CBa Ha JUIMHE Ng, OTCYMTHIBAEMON OT TOBEPXHOCTH 3EMIIH JI0
HeTpanpHOro cios. Beime 3Toro ciuos mno OOKOBOM IOBEpXHOCTH CBaM JAECHCTBYET
OTPULATEIIBHOE TPEHUE, a4 HWXKE — IOJIOKHUTEIbHOE CONpOoTUBICHHUE. [ onpenencHus
HOJIOKEHUS HEUTPAIBbHOTO CJIOSI CTPOUTCS TpapUK 3aBUCUMOCTH IIPOCcagku Sy (ock abcuucc)
ot riryounsl h (ock opnunar) (pucysnok E.2).

Tipocanxa 5, cm

8 16 24 32 44
1
_ :
- I
5 '=
5 ;
]
= 12 :
= J ——
e R e
- L 13,7 ™
18 r
DANN
204

Pucynok E.2 — I'paduk 3aBucumoctu Sy = f(h)

Bo3MOXHYI0 BENMMUMHY MPOCAIKH TSI KAXKIOTO I-TO CJIOS MPOCATOYHOTO TPYHTA IOX
COOCTBEHHBIM BECOM BBIILENEKAIIEH TommK Sy', cM, ONIpeIEensIoT no Gpopmysie

. n
|
Sy =2egih, (E.23)
-1
rie Syj — OTHOCUTENbHAS MPOCATOYHOCTD, ONpeenseMas I KaxkIo0ro i-ro c10s TPyHTa,

PAcCIIONIOKEHHOTO BBIIIE PACCMATPUBAEMOT0O CJIOS TIPH MIPUPOTHOM JIaBJICHUU B
CepeinHe CIO0s, IO JaHHBIM JJA00PATOPHBIX KOMIPECCHOHHBIX UCIIBITAHUHN JINOO
0 pe3yJbTaTaM 0Ca/I0K NTyOMHHBIX MapoK B ITOJICBOM HCIBITAHUH;

h — rommuHa i-ro ciios NpocagovYHOro TPYHTA, CM;
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N — YUCJIO CII0eB, HAa KOTOPBIE pa3duTa MpocagovyHas TOJIIa, PACOI0KEeHHas BbIIIE
paccMaTpuBaeMoro Ciosl.
[1yOuHy 3ayieranust HSUTPaIbHOTO oS Ny ONpEeAeNstoT U3 YCIOBHUS

S¥ =S,, e, (E.24)
rae §,— mpenenbHas aedopmarus ocHoBaHMs, HazHavaemas o CIT 22.13330.
I'nyOuny hy HaxosST Ha MEPECEUCHHHM OPAMHATBI S, U MPOCKTHPYEMOTO 3AaHUs
i coopyskerus ¢ kpuoit § = f(h) (pucynok E.2).
Cuiia OTpUIIATEIBLHOTO TPEHUS NPU HAXOXKJICHUUA HEHTPAJIBbHOTO CJI0s Ha riyouHe hg
ompeaensercs no Gopmyie
P, =k, F" ,xH, (E.25)
rie K,,, — xoadduiinent, CHIKarOIMUN MOTHYIO CHIY COITPOTHBIICHHS 10 JUTMHE CBaK B pac-
YETHBII MOMEHT, IPUHUMAEMBI 110 JTaHHBIM ITOJICBBIX UCCIICIOBAaHUI C HEKOTO-
pBIM 3amacoM, paBHbIM 0,5 ;

F1"Y — npenenbHOE 3HAYCHNUE COMPOTUBICHHS 110 GOKOBOIT IOBEPXHOCTH CBAM HA BEPX-
HEM y4YacTKe JI0 HEHTpaIbHOTO ciios Ny, onpeensemMoe st OTHOPOJIHOTO FPYH-
ta o ¢popmyiie (E.2),a as cioeB ¢ pa3HbIMU XapaKTePUCTUKAMU — 110 (HopMy-
ae (E.7). Ilpu atom | <hg —lo — a (pucynok E.1).

B mieprionn akTHBHOM MPOCAJIKK TPYHTA HEUTPAIBHBINA CII0H CMENIACTCS BHU3 JI0 KOHEYHOTO
TIOJIO’KEHHSI, COOTBETCTBYIOIIIETO HAYATY MEPUO/Ia CTaOMITM3AIIMU OCAIOK rpyHTa — hy.

JnuHy cBau TpM MPOCKTUPOBAaHWHM HA3HAYAIOT HA OCHOBE BBIIOJHEHHS CIICIYFOIIETO
YCIIOBUS

N+ P, <Fq—F"™, (E.26)
rae N — mose3Has Harpyska, mpuiIoKeHHas kK cBae, KH;
Pn — cuna otpunarensnoro tpenus, kH;

Fq — Hecymas criocoOHOCT cBawu, onpeaensemas no Gopmyne (E.1) wnm no gaHHBIM
CTaTUYECKOTO UCTIBITAHUS B YCIIOBUSX JIOKAJIHOTO 3aMa4yrBaHUs OCHOBaHUs cBau, KH.

Eciu ycnosue (E.26) B paccmarpuBaeMoM ciydyae HE YJIOBJIETBOPEHO, TO CBAalo
ciaenyet Iu00 YATUHUTD, JINOO U3MEHUTh €€ KOHCTPYKIIHUIO.

E.5 Hecymywo cnocodbnocts Fq4, kH, cBaii B rpyHroBbeix ycnoBusax Il tuma mo
IPOCaIOYHOCTH, pabOTAIOLINX HA CKUMAIOIIYIO HAIPY3KY, CIEAyeT ONpeesiTh pacueToOM B
coorBercTBuM ¢ E.2, E.3 1 E.4 B ycnoBHsIX BOJJOHACHIIIIEHHBIX TPYHTOB OCHOBAHUSI CBAH.

IIpu »TOM cleayeT HCHOJB30BAaTh PE3YNbTAaThl CTAaTHUECKUX WCIBITAHUM CBail ¢
JIOKAJIbHBIM 3aMayuMBaHUEM TpPYHTOB B OCHOBaHMM cBau. [IpoBeneHue ux sBiseTcs
00s13aTeJIbHBIM IIPU OTCYTCTBUH (DOHIOBBIX MAaTEPHAIOB 110 TAKUM HCIIBITAHUSIM.

E.6 B rpyHTOBBIX ycnoBusx Il THra mo nmpocaioqHOCTH CBassMH CIIEYET IPOpe3aTh BCE CIION
MPOCaI0YHBIX TPYHTOB.

[Ipy AAUTENHHOM HMHTEHCMBHOM 3aMaylBaHUM TPYHTOBOM TOJIIM CBEPXY CIEAyeT
YYUTBIBaTh BO3MOXHOCTH Pa3BUTHS JE(POPMALMOHHOTO SIBJIEHUS CO CXKATHEM TPYHTOB HE
TOJBKO B MPOCAJOYHONW YaCTH TOJIIM, HO M B IOJCTUJIAIOIIEM CJIO€, Kak IpaBUiIo,
BOJIOHACBILIEHHOI'O0, HO HEIOCTAaTOYHO IUIOTHOro rpyHTa. Kpurepuem s omnpenencHus
TOJILIIMHBI ATOTO CJIOS CIIY’KUT YCIIOBHE

e > 0,03, (E.27)
IJle € — OTHOCHUTENBHOE CKaTue oOpaslia rpyHTa B Ja0OpaTOPHOM KOMIIPECCHOHHOM HUCIIBITA-
HUU MO/ IeWCTBUEM IPUPOTHOTO JIaBJICHHS BCEH BOJIOHACHIIIEHHOMN TOJIIH.

B03MOXHOCTE JOTIONHUTENBHON OCAJKH OT C)KAaTHSA IMOACTUJIAIOIIETO CJIOSI CIEAYyeT

YUUTBIBATh B pacueTe CBAaltHOro )yHAaMEeHTa Mo Je(pOopMaLUsiM.
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Ipniaoxenune K

(pexoMeHIyeMoe)

Pacuyer cBaiiHBIX QyHAAMEHTOB
HA BO3/eHCTBHE CHJI MOPO3HOI'0 IY4YeHHS

XK.1 Tlpu crpouTenscTBE 30aHMH M COOPYKEHMH Ha CBaliHBIX (yHIaMeHTax B
CE30HHOIPOMEP3AIOINX WM HCKYCCTBEHHO 3aMOPOXKEHHBIX ITyYMHHCTBIX I'PYHTaX HEOOXOAMMO
YUUTBIBATh KacaTebHbIe CHJIbI MOPO3HOTO Iy4eHus. PacueT ocHOBaHMI M CBalHBIX (yHIaMEHTOB
[0 YCTOMYMBOCTM M TPOYHOCTM HA BO3AEHCTBUE CHJI MOPO3HOTO ITy4CHUsI IPYHTOB CIIEIyeT
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HPOM3BOAUTE TP SKCIUTyaTalliM HEOTAIUIMBAEMBIX COOPYKEHHHM, MauT JIMHUM 3JIEKTporepeauu u
MOOHJIBHOM CBSI3H, TPYOOIIPOBOJIOB U JIP. WJIH MPY KOHCEPBAILMU COOPYKEHHUM, a TaKXKe JUIS YCIOBHIA
HIepro/ia CTPOUTEINIBCTBA, €CIH JI0 IIepe/ladi Ha CBal IPOEKTHBIX HArPY30K BO3MOXKHO IPOMEp3aHUE
IPYHTOB CJIOS CE30HHOTO IIPOMEp3aHMsi — OTTauBaHWS WM BBINOJIHAETCS HCKYCCTBEHHOE
3aMOP@KUBAHUE TPYHTOB (P CTPOMTENBCTBE METPO WM OSKCIUTyaTalMd IOMEIEHUH C
OTpHIIATENBHON TemriepaTypoid). IIpr HeoOXOMMMOCTH B MPOEKTE JODKHBI ObITH MPEILyCMOTPEHBI
MEpOIPHATHS 110 TPEAOTBPALLEHHUIO BBITYYUBAHUS CBall B IEPHO]] CTPOUTENBCTBA.

XK.2 YcrolunBOCTh CBAHBIX ()YHIaMEHTOB Ha JIEHCTBHE KacaTelIbHBIX CHJI MOPO3HOTO

Iy4EeHUs] TPYHTOB HAAJIC)KUT MPOBEPSTH 110 YCIOBHIO
A — F < 1S Fy (K.1)
Tk
I/l Tih — pacueTHasl yJeJbHas KacaTenbHas cuiia nydeHus, klla, npuaumaemas coryiiacHo
ykazanusMm XK.3;
A — Tutommaas 60KOBOM MOBEPXHOCTH CMEP3aHUs CBau B TpeesiaX PacueTHON TITyOHHBI
CE30HHOT0 ITPOMEP3aHUA—OTTauBaAHUS IPYHTA WU CJIOSI HCKYCCTBEHHO 3aMOPOKEH-
HOTO TPYHTa, M}
F — pacuernas Harpy3ka Ha cBat, KH, npunumaemas ¢ koapduuuentom 0,9 no Haubdo-
Jiee HEBBITOJHOMY COUYETAHMIO Harpy30K U BO3JEHCTBUH, BKJIIOYasl BbIAEPTrUBalO-
niue (BETPOBbIE, KPAaHOBBIC U T. 11.);
It — pacueTHOE 3HAYEHUE CUJIbI, yIEPKUBAIOLIEH CBAlO OT BbIIIYYHMBaHUS BCIIEACTBUE
TpEeHUs: ero OOKOBOM MOBEPXHOCTH O TaJIbI IPYHT, JIEKAIIUNA HIKE pacueTHOM IITy-
OuHbI Tpomep3anus, KH, npuaumaemoe o ykazanusm K.4;
Yc — KO3 GUIMEHT YCIOBUM paboThl, MpUHUMaeMbli paBHbIM 1,0;
Yk — KO3 GHUIMEHT HaJIe)KHOCTH, TPUHUMAEMbIH paBHbIM 1,1.

K.3 PacyerHyto yAenbHYIO KacaTeJbHYIO CHJIy MOPO3HOTO MydeHusl T, Klla, crmemyer
OIPE/IENATh, KaK MPaBWJIO, OMBITHBIM IyTeM. IIpy OTCYTCTBMM ONBITHBIX JTAHHBIX JOIYyCKaeTcs
NPUHUMATh 3HAYEHHE Ti, 110 Tabiuie JK.1 B 3aBUCUMOCTH OT BH/IA U XapaKTEPUCTHK TPYHTA.

K.4 Pacuernoe 3Hauenue cwibl Fr, kH, yaepxwuBaromeil cBau OT BbIITyYHMBaHUS,
clleflyeT onpeAesaTh 1o popmyine

n
Fri :U_zlfi by, (OK.2)
i=

rae U— IepuMeTp Ce4eHUsl MOBEPXHOCTH CABUIa, M, IPUHUMAEMBI PaBHBIM INEPUMETPY
CEYCHUS CBaU;
hi — TommHa i-TO CI0S TAJIOTO IPYHTA, PACIIOIIOKEHHOTO HIKE TIOIONIBEI CIIOSI IIPOMEP-
3aHUSI-OTTauBaHUS, M;
fi — pacdeTHOe CONPOTHBIICHHUE i-T'O CJI0S TAJIOTO IPYHTA CABUTY IO MOBEPXHOCTH CBaH,
klla, npuarMaemoe no Tabnuue 7.3.

K.5 Ilpu mpoexkTHpoBaHMM CBailHBIX (DYHIAaMEHTOB C pPOCTBEpPKaMH Ha CpelHE- U
CUJIbHONYYMHUCTBIX T'PYHTaxX CIEAyeT YYWUTHIBATh JEHCTBHE HOPMAJIBHBIX CHJI MOPO3HOIO
IIy4E€HHs TPYHTOB HA MOJOIIBY POCTBEPKOB.

JK.6 PacueT oTpunateabHO# CHUIIBI TPEHHS OTTauBAIOIINX TPYHTOB HA CBAH.

IIpn oTTauBaHUM CE30HHOMEP3IBbIX WU HUCKYCCTBEHHO 3aMOPOKEHHBIX TI'PYHTOB
MPOUCXOIUT UX OCEAaHHe, B pe3yJbTaTe yero Ha OOKOBYIO NMOBEPXHOCTh CBail NEHCTBYIOT
OTpHIIaTeNIbHbIE (HETaTUBHBIE) CUJIBI TPEHHSI, HAllpaBJI€HHbIE BEPTUKAIBHO BHU3.

OtpunarenbHyl0 (HEraTMBHYIO) CWJIY TPEHHsI OTTaMBAaIOLIEro TIpyHTa MO OOKOBOM
MOBEPXHOCTHU CBaW MOYKHO OIIPENIENIUTH 10 (popmyIie
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Fneg - Up'z fn,i hi y ()I<3)

rae U, — HepuMeTp MOIEePEedHOro CEUCHUs CBau, M;
fhi — OTpHIIaTeIbHOE TPEHHUE I-T'O CIIOSI OTTAUBAOIIETO TPYHTA MO0 OOKOBOM MOBEPXHOCTH
cBaw, k[la, onpeensieMoe 1Mo ONMBITHBIM JaHHBIM; JOMYCKAETCS MPHHUMATh pacyeT-
Hble 3HaueHus fn; mo Tabnuie 7.3;
hi — ToumHa i-ro cJI0s OTTaMBaIOIIETO IPYHTA.

Tadoauma XK.1

3Ha4yeHus Ty, Klla, mpu riayOuHe ce30HHOTO

rpyHTLI " UX XapaKTECPUCTUKHU IIpOMEP3aHUs — OTTaUBAHUS dtha M
Jo 1,5 2,5 3,0 u Goiree
Cymnecu, CYrMHKM M TJIMHBI NpU NOKazatene Tekydectd | > 0,5, 110 90 70

KPYMHOOBIOMOYHEIE TPYHTBI C TJIMHHUCTHIM 3aIOJHUTENEM, MECKH
MEJNKME M TBUIEBATHIE TPU MOKA3aTeNe JUCIEPCHOCTH D>5 u
crenenu Biaxknoctu S > 0,95

Cynecu, cyrmaky ¥ Timsbl pu 0,25 < 1| < 0,5, KpynHOOGIOMOUHBIE 90 70 55
[PYHTBI C TIIMHUCTBIM 3AMOJHUTENEM, TIECKH MEJIKHE U TbUICBATHIC TIPU
D>1 u crenenu Baaknoctu 0,8 < S < 0,95

Cynecu, CyriauHKd ¥ rimHbl mpu | < 0,25, KpymHOOOIOMOYHbIE 70 95 40
IPYHTHI C TIIMHHUCTHIM 3AIIOJHUTENEM, TIECKH MEJKHE M TLIICBATHIE
pu D>1 u crenenu BnaxxHoctu 0,6 <§ < 0,8

IIpumeyanus

1 JInst mpOMeXyTOYHBIX TIIyOUH IPOMEP3aHus T, IPHHUMACTCS HHTEPIOISLHEH.

2 3HayeHUs Ty AJIA TPYHTOB, HMCIOJB3YEMBIX HMPH OOpAaTHOW 3acChIIKE KOTJIOBAHOB, NMPUHUMAETCS 110 NEPBOH
CTPOKE TaOJHUIIBL.

3 B 3aBUCHMOCTH OT BHJA HMOBEPXHOCTH (yHAaMEHTA NMPUBEICHHBIC 3HAYCHUS Ty, YMHOXKAIOT Ha KOX(PHUINEHT:
TIpY I1aIkol OeTOHHOI HeoOpaboTaHHOW — 1; MpH HIepoXoBaToi OETOHHOM C BBICTYNAaMHU M KaBepHamu 10 5 MM — 1,1—
1,2, no 20 mm — 1,25—1,5; npu nepeBsiHHOW aHTHCenTHpoBaHHOW — 0,9; mpu MeTaIMYeckoi 0e3 crenuanbHOMN
obpabotku — 0,8.

4 JTns coopyxxenuid |11 ypoBHS OTBETCTBEHHOCTH 3HAYCHUS T, YMHOXAIOT Ha Ko durment 0,9.
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[1] CII 11-102-97 MnkeHepHO-IKOIOTMUECKHE U3BICKAHHS TSl CTPOMTEILCTBA
[2] CII 11-104-97 MnxeHepHO-Te0e3MYECKIE H3bICKAHUS Il CTPOUTEIIBCTBA

[3] CIT 11-105-97 NKkeHepHO-TEONIOrHUECKUE H3BbICKAHHUS 171 CTPOUTEITHCTBA
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