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PA3PABOTAHBI HUMNOCII um. I'epceBanosa 'occtposs CCCP (xana. TexH. Hayk b.B. baxondun — py-
KOBOJHTENb TEMbI; JOKTOpa TexH.HayK B.A. Unvuues u E.A. Copouan; xanaunatsl Texu.Hayk FO.A. Bazoaca-
pos, B.M. Mamonos, JI.I'. Mapuynonvckuii, B. I. @edoposckuii u H.B. Dxumsn; X.A. [ocanmumnpos), HHCTH-
TyroM @yrnamentnpoekT MuamonTaxcnercrtpos CCCP (xanaunars! TexH. Hayk FO.I. Tpogumenkos u B.M.
Hlaesuu; I'M. Jlewun v P.E. Xanun) n THUMC MunTpanccTpos (kanaunatel TexH.Hayk H.M. [nomos, E.A.
Tronenes u M.E. Ilxonvrukos) ¢ yaactuem JansHUUC, Noremnxoro IIpomcrpoiiHunnpoexTa 1 XapbKOBCKOTO
IMpomcrpoitnuunpoekra I'ocerpost CCCP, 'umporopa I'occtpos PCOCP, BHUMM Munyrienpoma CCCP,
HUUnpomctpos Munnpom-crpost CCCP, THUNDIIcensctpos [Nocarponpoma CCCP, nncturyra CapaTtoBar-
po-tipomiipoekT Arpomnpomctposi PCOCP, C30 Dueprocerbnpoekt Munsnepro CCCP, Caparockoro u
IlepMCKOTO MOJUTEXHUYECKOIO MHCTUTYTOB, JICHUHIPAaJCKOIO MH)KEHEPHO-CTPOUTENBHOIO MHCTUTYTa MuH-
By3a PCOCP, BHUUI'C Munmontaxcneucrpos CCCP, KueBckoro m JIHEMpomeTpOBCKOTO HH>KEHEPHO-
CTpPOUTENbHBIX UHCTUTYTOB MunBy3a Y CCP.

BHECEHBI HUNOCII um. I'epceBanosa I'occrposs CCCP.

NOATOTOBJIEHBI K YTBEPKAEHUWIO T'nasrexnopmupoBanueM ['occrpost CCCP (O.H. Cunvruy-
Kas,).

C BBenenneMm B aeiicteue CHull 2.02.03-85 «Cpaituble pyrmamenTs» ¢ 1 saBaps 1987 r. yrpaunBaroT cu-
ny: rnaBa CHull 11-17-77 «CgaiiHbie GyHIaMEHTBI»;

u3MeHeHus u pononHeHus raassl CHull 11-17-77, yreepaxnennsle nocraHosiaenueM I'occtpos CCCP ot 16
ssaBaps 1981 1. Ned, ot 17 uronst 1981 1. Ne122. ot 25 okrsa6ps 1982 r. Ne 264 u ot 6 nexadps 1983 r. Ne 313.

[Ipn mosiB30BaHUM HOPMATHBHBIM JIOKYMEHTOM CIIEAYeT YUHWTHIBATH yTBEpP)KICHHBIC M3MEHEHHS CTpPOH-
TENIFHBIX HOPM H IIPaBUI U TOCYJAPCTBEHHBIX CTAHAAPTOB, IyOIMKyeMble B XKypHaie "BbromieTeHs CTpouTels-
HOU TeXHUKH" U UHPOPMAIIMOHHOM yKazaTene "l ocy1apCTBEHHBIE CTaHAAPTHI.

T'ocerpoii CCCP | CrpoutesibHbIEe HOPMBI U CHulII 2.02.03-85
NMpaBUJIA
Caaiinble pyHaamentsl | Bzamen CHull U-17-77

Hacrositue HOpMBI PacpOCTPaHSOTCS Ha MPOCKTUPOBAHKUE CBAWHBIX (DYHIAMEHTOB BHOBb CTPOSILUXCS H
PEKOHCTPYHUPYEMBIX 3[JaHHI U COOPYKEHUH. .

HaCTOS[IIII/Ie HOPMBI HE PACIIPOCTPAHAIOTCA Ha IPOCKTHPOBAHUC CBalHBIX (I)yHI[aMeHTOB BI[aHI/Iﬁ u COOpy-
X(CHHﬁ, BO3BOJUMBIX Ha BEYHOMEP3JbIX I'PYHTAX, CBaMHBIX (I)yH,ElaMCHTOB MallvH ¢ JUHAMUYCCKUMU Harpys-
KaMH, a TaKXC OIIOp MOPCKHUX He(i)TerIpOMBICJIOBBIX u Apyrux COOpy)KeHHﬁ, BO3BOIMMBIX Ha KOHTHHCHTAJIb-
HOM m1enb(de npu TiryOnHe morpykeHus omnop 6omnee 35 M.

Caaiinble QyHIaMEHTHI 3JaHUN U COOPYXKEHHH, BO3BOAUMBIX B paifoHaX ¢ HAJIMYUEM MIIM BO3MOXXHOCTBIO
Pa3BUTHS ONACHBIX T€OJIOTHUECKUX MPOIECCOB (KAPCTOB, OMOI3HEH H T.II.), CIEAYET MPOCKTUPOBATH C YUETOM
JOIIOJIHUTCIIbHBIX Tpe60BaHldl7[ COOTBETCTBYIOIINX HOPMATHUBHBIX NOKYMCEHTOB, YTBEPKACHHBIX WM COIJIaco-
BaHHbIX ['occtpoem CCCP.

YTBep:kaAeHbI MOCTAa-
Buecenn1t HUMOCII HoBJIeHneM I'occTpost Cpox BBeJeHUS B
uM. I'epceBanosa I'oc- CCCP aeiicrBue 1 itHBaps
crposi CCCP ot 20 nexadps 1985 r. 1987 r.
Ne 243

1. OBIIME ITOJIOKEHUSA



1.1. Beibop KOHCTpyKunU (yHAaMEHTa (CBAifHOTO, HA €CTECTBEHHOM HJIM MCKYCCTBEHHOM OCHOBAHHH), a
TaKKe BUJAA CBail M TuHa cBailHOTO (yHIamMeHTa (HampuMep, CBalHBIX KYCTOB, JIEHT, MOJICH) ClieayeT Ipou3-
BOJIUTH MCXOJSI M3 KOHKPETHBIX YCIOBUI CTPOMTEIHHOM IUIOMIAIKK, XapaKTepU3yeMbIX MaTephajaMy WHKe-
HEPHBIX M3bICKAaHWUH, PACUETHBIX HArpy30K, JCUCTBYIOUIMX Ha ()yHIAMEHT, HA OCHOBE PE3yJIbTATOB TEXHHUKO-
HKOHOMHYECKOTO CPAaBHEHHS BO3MOXKHBIX BaPUAHTOB MPOEKTHBIX PEIICHUH (yHIaMEHTOB (C OLCHKOW IO MpH-
BEJCHHBIM 3aTpaTaM), BBIIOJHEHHOIO C Y4YeTOM TpeOOBaHUIl 1O PKOHOMHOMY PAacXOJOBAaHHIO OCHOBHBIX
CTPOUTENBHBIX MAaTEPHAIOB H 00CCICUHBAIOIIETO HAHOOIIee MOJTHOE MCIIOIb30BaHUE MIPOYHOCTHBIX U Aedop-
MAaIMOHHBIX XapaKTEPUCTHK TPYHTOB U (PHU3UKO-MEXaHHUECKHX CBOMCTB MaTEepPHAIOB (DYH/IaMEHTOB.

1.2. Cpaiinble GpyHAaMEHTHI CIEAYET MPOSKTUPOBATH HA OCHOBE PE3YJIbTATOB MHKEHEPHO-TEOIE3MUECKHUX,
WH)XEHEPHO-TEOJIOTHUECKIX, HHKECHEPHO-THIPOMETEOPOTIOTHISCKUX U3BICKAHUH CTPOUTEIHHOM TUIONIANKH, a
TaKKe Ha OCHOBE JAHHBIX, XapaKTEPHU3YIOMINX Ha3HAuUeHHE, KOHCTPYKTUBHBIE H TEXHOJIOTHYECKHE OCOOCHHO-
CTH NPOCKTUPYEMBIX 3MaHUH M COOPYKCHUH M YCIOBHS MX 3KCIUTyaTalldH, HArpy3KH, JCHCTBYIOIINE Ha (QyH-
JIAMEHTBI, C YYE€TOM MECTHBIX YCJOBHUI CTponTenbcTBa. [IpoekTHpoBaHUE CBAWHBIX (YHIAMEHTOB 0€3 COOT-
BETCTBYIOILETO U JOCTaTOYHOTO HH)KCHEPHO-TEOJIOTHYSCKOTO0 00OCHOBAHUS HE JOITYCKACTCS.

1.3. Pe3yibTaThl HHKEHEPHBIX M3BICKAHHUH JOJDKHBI COJIEPXKATh JaHHBIE, HEOOXOMUMBIE IS BHIOOpA-THITA
(yHmameHTa, B TOM 4YMCIIe CBAWHOTO, ISl OTIPE/IENICHNs BUIA CBail M WX rabapuToB (pa3MepoB MOMEPEYHOTO
CeueHMsI M AJIUHbI CBaM, PaCUCTHOM Harpys3Ku, AOIyCKaeMOll Ha CBal0) ¢ y4eTOM MPOrHO3a BO3MOXKHBIX U3Me-
HEHHH (B TPOLIECCE CTPOUTENBCTBA M HKCIUTyaTallui) WHKEHEPHO-TEOJIOTHYECKUX U THAPOT€OJIOTHIECKUX YC-
JIOBUH MJIOIIAJIKU CTPOUTENBCTBA, & TAKXKE BUIA U 00beMa MHKEHEPHBIX MEPONPHUATHUI TI0 €€ OCBOCHHUIO.

B marepumanax M3bICKaHWH JOJDKHBI OBITH MPUBEACHBI TAHHBIC MOJICBBIX M JTAOOPATOPHBIX MCCIIEOBaAHMIMA
TPYHTOB, a B HEOOXOJHMMBIX CIIy4YasiX, YCTaHABJIMBAEMbIX NMPOEKTHON OpraHu3alueil, IpOoeKTUpPYoIeil cBaii-
HBIE QYHIaMEHTBI, — PE3YJIbTAThl HCIBITAHUN HATYPHBIX CBall CTATHYCCKON U TMHAMUYECKON Harpy3KaMH.

JIoKHBI OBITh TAaKXKe MPHUBEJCHBI TEOJIOTHYECKUE pa3pe3bl ¢ JaHHBIMH O HAIIaCTOBAaHUSIX TPYHTOB, pac-
YETHBIX 3HAYCHUAX MX (DU3MKO-MEXaHMYCCKUX XapaKTEPUCTHUK, UCIIOIb3YEMbIX B pacyerax IO JBYM rpyImnaM
MpEIeTHHBIX COCTOSHUM, C yKa3aHUEM TIOJIOKEHHsI YCTAHOBJICHHOTO W TIPOTHO3HPYEMOT'O YPOBHEH IMOI3EMHBIX
BOJI, a IPU HAJIMYUH PE3yIbTAaTOB 30HAUPOBAHUS — I'paUKH 30HIUPOBAHUSI.

ITpumeuanue. VcnblTaHus cBaii, IpOU3BOAMMBIE B IPOLIECCE CTPOUTEILCTBA B COOTBETCTBUU C TpeOoBa-
ausmu CHwulIT 3.02.01-83, SBISIOTCS TOJIBKO KOHTPOJBHBIMU JIJISI YCTAHOBJICHUS] KadecTBa CBaHBIX (yHa-
MEHTOB U COOTBETCTBUS UX IPOEKTY.

1.4. B mpoekTax cBalHBIX (YHIAMEHTOB JIOJDKHO MPEAYCMATPHUBATHCS MPOBENICHHE HATYPHBIX U3MEPEHUN
nedopMariii OCHOBaHM U (pyHIaMEHTOB B CITydasiX MPUMEHEHUS! HOBBIX WJIM HEJIOCTATOYHO M3YUCHHBIX KOH-
CTPYKIMU 3JAaHUN ¥ COOPYKECHUI MM UX (YHIaMEHTOB, BO3BEJICHUS OTBETCTBEHHBIX 3JJAaHUN M COOPYKECHUI B
CJIOKHBIX MH)XEHEPHO-TEOJIOTHUECKUX YCIOBHUSX, a TAKKE NPU HATHYNH B 33/JaHUHM HA MPOEKTUPOBAHUE CIIe-
[UATBHBIX TPEOOBAHUI M0 U3MEPEHHIO AehOpMAaIIHii.

1.5. Cgaitable (hyHIAMEHTHI, IPeTHA3HAYCHHBIC JIJIS DKCIUTyaTallid B YCIOBHSIX arpecCHBHOM cpejbl, ciie-
JyeT MpoeKTHpoBaTh ¢ yueToM TpeboBanuid CHull 2.03.11-85, a nepeBsiHHbIE KOHCTPYKIMH CBalHBIX (yHIA-
MEHTOB — TaKXXe€ C YUETOM TPeOOBaHUII ITO 3alIUTE X OT THUEHHUS, Pa3pyIICHUs M MTOPAKEHHS JPEBOTOUYIAMH.

2. BUJIbI CBAW

2.1. Tlo ciocoOy 3ariyOneHus B IPyHT HA/UICKUT Pa3iiNdaTh CICIYIOIIIe BIIBI CBail:

a) 3a0UBHBIE XKeNe300eTOHHbIE, IEPEBSHHBIE U CTaJbHbIE, TOTPYKAEMbIe B TPYHT 0€3 €ro BBIEMKH C ITOMO-
LIBI0 MOJIOTOB, BUOPOMOTpYy KaTeneil, BHOPOBAABINBAIOLINX M BJABIMBAIOIINX YCTPONCTB, a TAKXKe xKejae300e-
TOHHBIE CBAaN-000JIOYKH, 3ary0isieMble BUOPOIIOrpy KaTeNIIMH Oe3 BRIEMKH MIIH C YaCTHYHOH BBHIEMKOW TpyH-
Ta U HE 3aMoJHsIeMbIe OETOHHOH CMECHIO;.

0) cBamM-000JIOYKH KEJIC300€TOHHBIC, 3ariTyOisieMble BHOPONIOTPYKaTEeIsIMU C BBIEMKOH TpyHTa M 3aIloj-
HSIEMBIE YaCTHYHO WU TTOJTHOCTBIO OETOHHOH CMECHIO;

B) HaOMBHBEIC OCTOHHBIC W JKENIC300€TOHHBIC, YCTPauBaeMble B TPYHTE ITyTeM YKJIaIKH OCTOHHOH CMECH B
CKBa)KHHBI, 00pa30BaHHBIC B Pe3yJIbTaTe MPUHYIUTEIFHOTO OTKATHA (BBITECHEHNUS ) TPYHTA,;

) OypoBBI€E XKeIe300€TOHHBIC, YCTPauBaeMbIe B IPYHTE IIyTeM 3allOJIHEHHUS IPOOYPEHHBIX CKBAXKHH OETOH-
HOM CMECBIO HJIM YCTaHOBKH B HHX KeJIe300€TOHHBIX AJICMEHTOB;

Il) BHHTOBBIE.

2.2. Tlo ycioBusM B3aMMOACHCTBUSI C TPYHTOM CBaH CIICIYET MOJPA3/IC/IATh HA CBAU-CTONKH U BUCSYHUE.

K cBasiM-cTolikam Ha/UIeKUT OTHOCHTB CBAaW BCEX BHIOB, ONMPAIONIIECS HA CKaJbHBIC TPYHTHI, a 3a0NBHEIC
CBaM, KPOME TOTO, Ha MAJIOCKUMAaEMbI€ TPYHTEI.



IIpumeuanmne. K ManockumaeMbIM TpyHTaM OTHOCSTCSI KPYITHOOOJIOMOYHBIE TPYHTHI C TIECYaHBIM 3arioji-
HUTEJEM CpeIHEl IUIOTHOCTU U IUIOTHBIM, a TaK)Ke TJIMHBI TBEPAOH KOHCHCTEHLUH B BOJOHACHIILIEHHOM CO-
cTosHuH ¢ MoyeM aedopmaruu E > 50000 xITa (500 kre/cv?).

Cuiibl CONPOTUBICHUS TPYHTOB, 32 UCKIIOYEHUEM OTPHULIATEIbHBIX (HETaTUBHBIX) CHJI TPEHHUSI Ha OOKOBOM
TIOBEPXHOCTH CBal-CTOCK, B pacdyeTax WX HECyIIeiH CIOCOOHOCTH IO TPYHTY OCHOBAHHUS HA C)KUMAIOIIYIO Ha-
TPy3Ky HE IOJDKHBI yYUTHIBATHCS.

K BucAuYMM cBasM clelyeT OTHOCUTh CBau BCEX BHJIOB, OIMPAIOILMECS HAa CKUMaeMble IPYHTHI U Iepe-
JIafoIIye HAarpy3Ky Ha TPYHTHI OCHOBaHUS OOKOBOM MOBEPXHOCTHIO M HIDKHUM KOHIIOM.

IIpumeuanue. OTpunarenbHbBIMUA (HETATUBHBIMH) CHWJIAMH TPEHHUSI HAa3bIBAIOTCSI CHIIBI, BO3HUKAIOIIME Ha
0O0KOBOI TIOBEPXHOCTH CBAM MPH 0CAAKE OKOJIOCBAWHOTO I'PYHTA M HAIIPaBICHHBIE BEPTHKAIEHO BHHU3.

2.3. 3a0uBHBIE JKel1e300€TOHHBIE CBar Pa3MepoOM MonepeuHoro ceueHus 10 0,8 M BKITIOY. U CBau-000I0YKH
nuaMmeTpoM 1 M u Oosee ciiegyeT noapasaessiTh:

a) 1Mo croco0y apMHpPOBaHHSA — Ha CBaW M CBaH-O0O0JOYKM C HEHAIPATAEMOH MPOJOIBHON apMaTypoi c
MIONIEPEUHBIM apMUPOBAHUEM U Ha MPEIBApUTEIbHO HANPSIKEHHBIE CO CTEP’KHEBOM MM MPOBOJIOYHOMN IPO-
JIONBHOM apMaTypoi (13 BBICOKO-TIPOYHOH ITPOBOJIOKH M apMaTyPHBIX KaHATOB) C MTONIEPEYHBIM apMHUPOBAHUEM
u 6e3 Hero:

0) 1o (opMe moIepevHOro CEYCHHUs — Ha CBaW KBaJpaTHBIC, IPSIMOYTONBHBIE, TABPOBOTO M JIBYTaBPOBOTO
CEUCHUH, KBaIpaTHBIE C KPYTIIOH IOJIOCTHIO, TIOJIBIE KPYTIIOTO CCUCHNS;

B) 10 (opMe NMPOJOIBHOrO CEUEHHsI — Ha MPU3MaTHUECKHE, IMITHHAPUIECKIE U ¢ HAKIIOHHBIMU OOKOBBIMU
rpaHsmu (THpaMHuIaIbHEIE, TpanelnenaaIbHbIe, pPOMOOBUIHEIC);

T') IO KOHCTPYKTHBHBIM 0COOEHHOCTSIM — Ha CBaM LEJbHBIE U COCTaBHBIE (M3 OTICIBHBIX CEKIHi);

) I0 KOHCTPYKLMHU HMXKHETO KOHLIAa — Ha CBAaW C 3a0CTPEHHBIM WM IUIOCKMM HIDKHUM KOHIIOM, C IJIO-
CKUM WU 00bEMHBIM yHHpeHueM (OyJIaBOBUIHBIC) M HA TOJBIE CBaW C 3aKPBITHIM MM OTKPHITHIM HUKHUM
KOHIIOM WJIM ¢ KaMy(JIETHOH MATOH.

[Ipumeuanne. Can 3a0MBHBIE ¢ KaMy(IETHOH IATOH yCTpaMBaroOT ITyTeM 3a0HMBKH IOJIBIX CBAil KPYTIIOTO
CeUeHMsI B HIKHEH YacTH C 3aKPBITBIM CTAIbHBIM IOJIBIM HAKOHEYHUKOM C MOCIEAYIOUIMM 3al0JTHEHHEM T0-
JIOCTH CBaW M HAKOHEYHUKA OCTOHHOW CMECBIO M YCTPOIMCTBOM C IOMOIIBIO B3phIBA KaMy(JIETHOW IIATH B
npesesiax HaKOHEYHUKa. B mpoekTax cBalfHBIX (yHIaMEHTOB ¢ IPHMEHEHHEM 3a0MBHBIX CBail ¢ KaMy(IIeTHON
IATOH CIIeAyeT MpeIycMaTpuBaTh YKa3aHUS O COOJOICHWH TpeOOBaHHWN MpPABHJI IPOU3BOJICTBA OypPOB3PHIB-
HBIX paboT, B TOM YHCIIE TIPH OIIPEACIECHUN JIOITyCKAeMBIX PACCTOSHUH OT CYNIECTBYIOIINX 3MaHHI U COOpPY-
JKEHUH 10 MecTa B3phIBA.

2.4. HaOuBHBIE CBau 10 CIIOCO0Y YCTPONCTBA PA3NENSTIOTCS Ha!

a) HaOMBHBIE, YCTPaUBaeMbIe ITyTEM MOTPYKECHHUSI MHBEHTAPHBIX TPYO, HIPKHUI KOHEIl KOTOPBIX 3aKPBIT OC-
TaBJIICMBIM B TPyHTE OallIMakoM WM OCTOHHOM MPOOKOM, ¢ MOCIIETYIONIMM HU3BICYCHHEM 3TUX TPYO MO Mepe
3aIIOTHEHNS CKBAXXWH OETOHHOH CMECHIO;

0) HabuBHBIE BUOPOIITAMIIOBAaHHbIE, YCTpaBaeMble B MPOOUTHIX CKBaKMHAX MYTEM 3allOJHEHUS! CKBAXKHH
KECTKOI OETOHHOH CMECHIO, YIUTOTHAEMOH BHOPOIITAMITIOM B BH/IE TPYOBI C 3a0CTPEHHBIM HIDKHUM KOHIIOM H
3aKpETUICHHBIM Ha Hell BUOPOTIOTPYKATEIIEM;

B) HAOMBHBIC B BHIILITAMIIOBAHHOM JIOXKE, YCTPAaUBaeMble ITyTEM BBIIITAMIIOBKU B TPYHTE CKBA)KHUH NMUPAMU-
JTATBHON MM KOHYCHOI (DOPMBI C ITOCIEAYIONIIM 3aII0JTHEHIEM HX OETOHHOH CMECHIO.

2.5. BypoBeble cBau 110 croco0y ycTpoiicTBa pa3aesnsioTcs Ha:

a) OypoHaOMBHEIC CIUIOIIHOTO CEYCHHs C YIIUPCHUSAMH M O3 HUX, OCTOHMpyEeMBIE a CKBaKHHAX, NMPOOyY-
PEHHBIX B MBIJICBATO-TJIMHUCTHIX TPYHTAX BBILIE YPOBHSI IMOA3EMHBIX BOJ 0€3 KPEIJICHUS! CTEHOK CKBAXHH, a B
JFOOBIX TPYHTaX HIKE YPOBHS ITOJ3EMHBIX BOJ — C 3aKPEIVICHUEM CTEHOK CKBa)XKUH TNIHHHUCTHIM PacTBOPOM
WJIM MTHBEHTAPHBIMH H3BIICKAeMBIMH 00CaTHBIMH TPyOaMu;

6) OypoHaOHBHBIE MOJIBIE KPYTJIIOr0 CEYEHUS, yCTpauBaeMble ¢ MPUMEHEHUEM MHOTOCEKIIHOHHOTO BHOPO-
Cep/ICUHIKA;

B) OypoHAaOHMBHBIC C YIUNIOTHEHHBIM 3a00€M, yCTpaHmBaeMbIM ITyTEeM BTPaMOOBBIBAHHSA B 3a00I CKBaXKHHBI
eOHs;

r) OypoHaOMBHEIE ¢ KaMy(JIeTHOI! IATOH, ycTpanBaeMble ITyTeM OypeHHsI CKBaXKHH C ITOCIEIYIOIIIM 00pa-
30BaHMEM YIIMPEHUS B3PHIBOM M 3alIOJTHEHUEM CKBaXXHH OETOHHON CMECHIO;

) OyponHBEeKIMOHHbIE auameTpoM 0,15-0,25 M, ycTpanBaeMble IyTeM HarHeTaHHs (MHBEKIIMH) MEJKO-
3epHHUCTOI OETOHHOI CMECH MM IIEMEHTHO-NIECYaHOTO PACTBOPA B MPOOYPEHHBIE CKBAXKHHBI;

€) CBaH-CTOJIOBI, yCTpanBaeMble IyTeM OYpeHHs CKBaXMH C YIIMPCHUEM WM 0e3 HEero, yKIaJIKd B HUX
OMOHOJIMYHMBAIOIIETO [IEMEHTHO-TIECYAHOTO PACTBOPA M OMYyCKAHUS B CKBaYKMHBI IIMIIMHIPUIECCKUX WIH TPU3-
MaTHYECKHX DJIEMEHTOB CIUIOIIHOTO CEUEHHsI CO CTOpOHaMu uiu auamerpom 0,8 M u Goree;



%) OypOOITyCKHBIC CBaH ¢ KaMy(IeTHOH MATOH, OTIHUaronecs oT OypoHaOMBHBIX CBai ¢ KaMy(IeTHOH
IATOM (CM. TOAJ. «I») TEM, YTO Iociie 00pa3oBaHus KaMy(IETHOTO YIIUPEHHS B CKBRKHHY OITyCKAlOT JKelle-
300€TOHHYIO CBalo.

IIpumeuanust: 1. O6cannbie TPyObl IOMYCKAETCS OCTABIATH B TPYHTE TOJIBKO B CIIy4asix, KOT/Ia UCKIIOUEHa
BO3MOXKHOCTb IIPUMEHEHUS JPYTUX PEIICHUH KOHCTPYKUMM (DyHIaMEHTOB (TIpU YCTpOWCTBe OypoHAOMBHBIX
CBaif B IUTACTAaX TPYHTOB CO CKOPOCTHIO (DHIBTPALIMOHHOTO moToKa 6osiee 200 M/CyT., MpU OpUMEHEHUH Oypo-
HaOMBHBIX CBall [UIS 3aKPETICHNS JCHCTBYIOIMX OMOJI3HEBBIX CKJIOHOB M B IPYT'HX OOOCHOBAHHBIX CIIydasX).

2. Ilpm ycrpoiicTBe OypOHAOMBHBIX CBal B IIBUICBATO-TIIMHUCTHIX TPYHTAX JUIS KPETUICHUS CTCHOK CKBAKUH
JIOIYCKaeTCsl UCTIONb30BaTh H30BITOYHOE aBICHUE BOJIBI.

2.6. XKene300eToHHBIE M OETOHHBIEC CBAU CIEAYEeT MIPOSKTHPOBATh U3 TSDKENIOro OeTOHa.

Jis1 3a0MBHBIX XKeNe300eTOHHBIX CBail ¢ HEHANpsATaeMON MPOIOJIBHON apMaTypoil, Ha KOTOphIE OTCYTCT-
BYIOT FOCY/IapCTBEHHbIE CTAHJAPTHI, @ TaKKe JUISl HAOUBHBIX M OypOBBIX CBaif HEOOXOAMMO IIPENyCMaTPUBATh
OeroH Kitacca He Hbke B15, i 3a0MBHBIX kene300€TOHHBIX CBail ¢ HANpsATaeMoi apMaTypoll — He HIKe
B22,5.

Jns KOpOTKMX HaOMBHBIX M OyPOBBIX cBail (JUIMHOW MeHee 3,5 M) B 000CHOBaHHBIX CIyYasX JOIMYCKaeTCs
IpexycMaTprUBaTh IPIMEHEHHE TSHKETIO0ro OeToHa Kiaacca He Hike B7,5.

2.7. XKene300eTOHHbIE POCTBEPKH CBAHHBIX (YHIAMEHTOB JUIS BCEX 3JJaHUH M COOPY)KEHUH, KpOME OII0p,
MOCTOB, THAPOTEXHUYECKUX COOPYKEHHH M OOJIBIINX MEPEeXOA0B BO3MYLIHBIX JHHUK 3JIEKTPOIEpeadn, Clie-
JIyeT MPOEKTUPOBATH U3 THKEJIOro OeTOHA Kilacca, He HUKE: ISl COOPHBIX pocTBEpKoB —B15

" MOHOJHTHBIX, " — B12,5.

Jnst onop GONBIIMX MEPexo0B BO3AYLIHBIX JIMHUI dIIEKTponepeadt Kiacc 6eToHa COOPHBIX U MOHOIMT-
HBIX POCTBEPKOB ciietyeT npuHuMats B22.5 u B15 cooTBeTcTBeHHO.

Js omop MOCTOB Ki1acc O€TOHA CBal M CBAfHBIX POCTBEPKOB CIEAyeT Ha3HA4aTh B COOTBETCTBHH C Tpebo-
Banusimu CHullI 2.05.03-84, nyis rugporexundeckux coopysxennit — CHull 2.06.06-85.

2.8. beToH I 3aMOHONMMYMBAHUS JKEIE300€TOHHBIX KOJIOHH B CTaKaHAX CBAMHBIX POCTBEPKOB, a TaKXke
OTOJIOBKOB CBaif IpH COOPHBIX JIEHTOUHBIX POCTBEPKAX CIIeIyeT NMpeaycMaTpUBaTh B COOTBETCTBUHU C TpeOOBa-
Husimu CHulT 2.03.01-84, npenbsBiasieMbIMH K OSTOHY ISl 3a[ICJIKH CTHIKOB COOPHBIX KOHCTPYKIIUH, HO HE
HIKe Kiacca B12,5.

[Tpumeyanue. [Ipy NPOEKTHPOBAHUM MOCTOB M TMAPOTEXHUYECKUX COOPY)KEHUH Kilacc OeTOHa JUIsl 3aMo-
HOJIMYMBAHUS COOPHBIX 3JIEMEHTOB CBAHHBIX ()YHZAMEHTOB JOJDKEH OBITH Ha CTYIICHb BEIIIE IO CPABHEHHIO C
KJIaCCOM OETOHA COSANHIEMBIX COOPHBIX JIEMEHTOB.

2.9. Mapku 6eToHa 10 MOPO30CTOWKOCTH M BOAOHEIPOHUIIAEMOCTH CBal M CBaifHBIX POCTBEPKOB CIIEIYET
Ha3Ha4aTh, pyKoBoACTBYACh TpeboBanmsiMu ['OCT 19804.0-78, CHull 2.03.01-84, mis MOCTOB M THAPOTEX-
HUYecKkuXx coopyxenuid — cootBerctBeHHO CHull 2.05.03-84 u CHull 2.06.06-85.

2.10. [lepeBsHHbIE CBaH JOIDKHBEI OBITH H3TOTOBIICHBI 3 OpPEBEH XBOMHBIX ITOPOJI (COCHBI, €11, JINCTBCHHH-
LBl, MTUXTHI) AUaMeTpoM 22-34 cM u yiuHOH 6,5 u 8,5 M,. cooTBeTcTBY0mUX TpeboBanusim ['OCT 9463-72.

BpeBHa [T N3rOTOBIICHUS CBal JOIDKHBI OBITH OYMINEHBI OT KOPBI, HAPOCTOB M CydbeB. EcTecTBeHHAs KO-
HHYHOCTS (cOer) OpeBeH coxpaHseTcs. Pa3Mepsl HONepedHoro CeYeHus, JIMHA U KOHCTPYKIUS MAKeTHBIX CBAl
MPUHUMAIOTCS MO pe3yIbTaTaM pacdeTa U B COOTBETCTBUH C OCOOEHHOCTSIMU MPOEKTUPYEMOT0 00BEKTA.

[Ipumeuanne. Bo3MOXHOCTS IPUMEHEHNUS JUIS ACPEBSHHBIX CBall OpeBeH JUIMHON Ooree 8,5 M JomycKaeTcs
TOJBKO 110 COrTACOBAHMIO C MPEANPUITUEM — U3TOTOBUTEIEM CBail.

2.11. Crbiku OpeBeH WM OpycheB B CTHIKOBAHHBIX IO JJIMHE AEPEBSHHBIX CBasX M B IIAKETHBIX CBasX OCY-
MIECTBIISIFOTCSI BIIPUTBIK C MEPEKPHITHEM METAIIMYECKMMHU HaKIaJKkaMK Wid narpyOkamu. CTBIKM B MaKETHBIX
CBasIX JIOJDKHBI OBITH PAaCIIONIOKEHBI BPa30ekKKy Ha PacCCTOSIHUM OZIUH OT APYroro He MeHee 1,5 M.

3. OCHOBHBIE YKA3AHMUA 110 PACYETY

3.1. Pacuer cBaifHBIX (h)yHIAMEHTOB M X OCHOBAHUI JOJDKEH OBITH BBITIOJIHEH IO MPEACTBHBIM COCTOSIHH-
SIM::

a) IepBOii TPYIIIIHL:

0 MPOYHOCTH MaTepHualla CBail 1 CBalHBIX pOCTBEPKOB (cM.11.3.6);

Mo HecyIel crnocoOHOCTH IpyHTa OCHOBaHHUs cBaif (cM.1m.3.10);

1O Hecyllel CrocoOOHOCTH OCHOBAaHUI CBAiHBIX (PyHIAMEHTOB, €CJM HA HUX MEPENAOTCS 3HAYUTEIIbHBIC
TOPH3OHTAJIBHBIE HATPY3KH (IIOATIOPHBIE CTEHBI, (QYHJAMEHTHI PACTIOPHBIX KOHCTPYKIMH U Jp.) WIIH €CIIH OC-
HOBaHUS OTPAaHUYEHBI OTKOCAMH HITH CJIOKEHBI KPYTOMAAAI0NIMMHU CIIOSMU TpyHTa U T.11. (cM.11.3.13):

0) BTOpO¥i TpyTIIBL:



10 0CaJKaM OCHOBaHMII CBaif U CBAHHBIX (DyHIAMEHTOB OT BEPTHKANBHBIX Harpy3o0k (cM.1.3.15, pa3m.6):

0 NepeMENICHHAM CBai (TOPH30HTAIBHBIM Uy, YIJaM I0BOPOTa TOJNOBHI CBAal ,) COBMECTHO C IPyHTOM
OCHOBAHHMH OT AEHCTBUS TOPU3OHTAIBHBIX HATPY30K H MOMEHTOB (CM. peKOMEHAyeMoe TIpHiIokeHne 1);

10 00pa30BaHUIO WM PACKPBITUIO TPEUIMH B DJIEMEHTaX KeJle300€TOHHBIX KOHCTPYKLMH CBaiHbIX (yHIa-
MEHTOB (cM. 11.3.6).

3.2. Harpy3ku 1 BO3/€HCTBHSA, yUHTHIBAEMBIC B PACUETaX CBAIHBIX (PyHIaMEHTOB, KO3()(DUIUCHTH! HaIeK-
HOCTH IO Harpy3ke, a TaKXKe BO3MOXKHBIE COUETaHUsI Harpy30K CJIEIyeT NPUHUMATh B COOTBETCTBUU C TPeOO-
BanusiMu CHull 2.01.07-85 ¢ yuetom ykazanuit CHull 2.02.01-83.

3HavyeHus] Harpy30K HE0OX0IMMO YMHOXKaTh Ha KO3(PUIIMEHTH HAJIE)KHOCTH O HAa3HAUYEHHIO, TPUHUMAae-
MBle cornmacHO «[IpaBmiaM ydera CTENEHH OTBETCTBEHHOCTH 3/aHHMH M COOPYKCHHI NpPH NMPOSKTHPOBAHUU
KOHCTPYKIHi», yTBepskaeHHbIM [ occtpoem CCCP.

3.3. Pacuer cBaif, cBaifHBIX (PyHIAMCHTOB W MX OCHOBaHHH IO HeCymled CIIOCOOHOCTH HEOOXOIMMO BBI-
HOJHATH Ha OCHOBHBIE 1 0COOBIE COYETaHUS HArPy30K, 10 Ae(opMaIysM — Ha OCHOBHBIE COUCTAHHSI.

3.4. Harpy3ku, BO3ICHUCTBUS, MX COYETaHUS M KOI(P(UIMEHTHl HANSKHOCTH IO HATPy3Ke IPH pacyeTe
CBaiHBIX ()YHAaMEHTOB MOCTOB U THAPOTEXHUYECKHX COOPYKCHHUH ClIeayeT IPUHUMATh COTJIACHO TpeOOBaHU-
sim CHulI 2.03.05-84 u CHull 2.06.06-85.

3.5. Bce pacuetsl cBail, CBaHBIX ()YHIAMEHTOB M UX OCHOBAHHH CIICTyeT BBHINOIHATH C UCIIOJIb30BAaHUEM
pacdeTHBIX 3HAYECHHH XapaKTePUCTHK MAaTepPHAIOB U TPYHTOB.

PacuerHble 3HaUEHUS XapaKTEPUCTUK MAaTEpHAJIOB CBall U CBaHBIX POCTBEPKOB CJEIyeT MPUHUMATH B CO-
orBerctBun ¢ TpeboBanmsmMu CHull 2.03.01-84, CHuIl 11-23-81, CHull 11-25-80, CHull 2.05.03-84 u
CHuII 2.06.06-85.

PacyeTHble 3HauUeHMs XapaKTEPUCTHK I'PYHTOB cCieayeT ornpeaesaTh no ykazanusm CHull 2.02.01-83, a
pacdeTHbIe 3HaYeHHS KO3(p(QUIIMEHTOB ITOCTENHN TPYHTA C,, OKPY’KAOIIEro CBafo, CIEAyeT IPUHUMATH IT0 yKa-
3aHUSAM PEKOMEH1yEMOTro MPUIIoKeHus 1.

PacueTHBIe COMPOTHBIICHHUS TPYHTA IO HIDKHIM KOHIIOM CBaW R W Ha OOKOBOH ITOBEPXHOCTH CBaH f; ClIe-
JIyeT OIIPEAEeNATh [0 YKa3aHHUsAM pasll. 4.

[Ipn HamM9MYM pe3ynbTaTOB MOJNEBHIX UCCIEIOBaHNH, MPOBEICHHBIX B COOTBETCTBUH C TPEOOBAHUSAMH Pasl.
5, HeCyIIyIo CIIOCOOHOCTh TPyHTa OCHOBAHUS CBAil CIEIyeT ONPEAensaTh C YIeTOM JaHHBIX CTATHYECKOTO 30H-
JUPOBAHUS TPYHTOB, HCIBITAHUNA TPYHTOB STAJOHHBIMHU CBAasMHU WU 1O JAHHBIM JUHAMUYECKUX HCIBITAaHUN
cBail. B ciydae mpoBeneHNs MCIBITAHUH CBail CTATHYECKOW HArpy3KOH HECYIIyI0 CIIOCOOHOCTH TPYHTa OCHO-
BaHUsI CBaM cjelyeT IPUHUMATh M0 PE3yJIbTaTaM 3TUX UCTIBITAHUM.

3.6. Pacuer no npo4yHocTu Marepuaiia cBail U cBalfHBIX POCTBEPKOB JOJKEH NPOU3BOIUTHCSA B COOTBETCT-
BuM ¢ tpeboBanmsmu CHull 2.03.01-84, CHull 11-23-81, CHull 11-25-80, a1 MOCTOB M THIPOTEXHHUYECKHX
coopysxennit — CHulI 2.05.03-84 u CHulI 2.06.06-85 ¢ yueToM I0NOTHUTEIbHBIX TPEOOBAHUHN, H3TIOKEHHBIX
B mm.3.5, 3.7 u 3.8 u B peKoMeH/1yeMOM MPUIIOKEHUH 1.

Pacuer sneMeHTOB kene300€TOHHBIX KOHCTPYKLHMI CBaifHBIX ()yHIAMEHTOB 1O OOpa30BaHHUIO M PACKPHI-
THIO TPEIIUH CIIeyeT NPOU3BOAUTEL B COOTBETCTBUH ¢ TpeboBanusimu CHull 2.03.01-84, nyis MOCTOB U THAPO-
TEeXHUYIECKUX COOPYKEHHI — Taxke ¢ yderoM TpeboBanuii CHull 2.05.03-84 u CHull 2.06.06-85 cootBerct-
BEHHO.

3.7. Ilpu pacuere cBail BceX BUAOB 110 IIPOYHOCTH MaTepHaja CBako CIEAYET pacCMaTpUBATh KaK CTEPIKEHb,
JKECTKO 3aIeMJICHHBIA B TPYHTE B CEYCHHUHU, PACTIONOKEHHOM OT ITOOIIBEI POCTBEpKA HA PACCTOSHHU /,, OIIpe-
JieTsieMoM 110 hopmyie

2
11=10+a— (D

&

rac Ig — JJIMHA y4acCTKa CBau OT IMOJAOMIBBI BBICOKOT'O POCTBEPKA 10 YPOBHSA INIAHWUPOBKU I'PYHTA, M,

a . — ko3¢ dunueHT nedopmari, 1/M, onpenensieMslil 0 peKOMEHTyeMOMY IIPHIOKCHHUIO 1.
Ecnu anst 6ypoBbIX cBaii U cBaii-000s10u€K, 3arayOJIEHHBIX CKBO3b TOJIILY HECKAaJIbHOIO TPYHTA U 3ajlesIaH-

HBIX B CKalIbHBIIl IPYHT, OTHOIWIEHHE —— > /1, TO ciepyer npunumats , = [, + h (rae h — riy6una norpy-
ag
KCHHS CBAH MIIM CBAH-00OJIOUKH, OTCUHTHIBAEMAS OT €€ HIDKHETO KOHIIA O YPOBHS IUIAHHPOBKH TPYHTA TIPH

BBICOKOM POCTBEpPKE, MOJIOIIBA KOTOPOTO PACIOI0KEHA HAJ TPYHTOM, M 10 MMOJOIIBBI POCTBEPKA IIPU HU3KOM



pPOCTBEpKe, MOJOUIBA KOTOPOTO OMHPAETCS WM 3ariyOjieHa B HECKaJbHBIE TPYHTHI, 38 HCKIIOUEHHEM CHIIBHO-
CXKUMAEMBIX, M).

IIpu pacuere Mo MPOYHOCTH MaTepuaia Oypo-MHBEKIMOHHBIX CBail, MPOPe3aloUInX CHIBHOC)KAMAaeMbIe
rpyHTHI ¢ MozysieM aedopmammu E=5000 klla (50 krc/cM”) H MeHee, pacueTHYIO JUTHHY CBA Ha POIOJIbHBIIL

m3ru6 [, B 3aBUCHMOCTH OT JUaMeTpa cBaii d cileyeT NPUHUMATH PAaBHOI:
npu E = 500-2000 kITa (5-20 xrc/cm?) ly=25d
npu E = 2000-5000 kITa (20-50 krc/em?®) Iy=15d
B cjrydac, €Clin Zd MPEBBIIIACT TOJIIUHY CJIOA CHJIBHOCXKHUMACMOT'O I'pyHTa hg, PaCUCTHYIO UINHY CICOYET

PHUHUMATh PABHON 2/14.
3.8. IIpu pacuere HaOMBHBIX U OypOBBIX cBail (KpoMe CBai-cTOI00B M OYPOOIYCKHBIX CBail) MO IPOYHOCTH
MaTrepHala pacueTHOE CONPOTUBIICHHE OETOHA ClielyeT IPUHUMATH ¢ Y4eToM Kod(duireHTa yciaoBuii paboTsl

Yeb = 0,85 cornmacHo ykasanusam CHull 2.03.01-84 u koadduimenTa ycinoBuii paGoThl, yUUTHIBAIOIIETO BIIUS-
HUe crioco0a MPOU3BOJICTBA CBAHBIX paboT:
a) B MBUIEBATO-TJIMHUCTHIX TPYHTaX, €CIIH BO3MOXKHBI OypeHHe CKBOXXUH W OSTOHHpPOBaHUE X HACYXO 0e3

KPEIJICHHsI CTEHOK IIPH TTOJO0KEHUN YPOBHSI IIOJ3EMHBIX BOJ] B IIEPHOJ] CTPOUTEINILCTBA HIDKE IATHI CBAH, Vop =
1,0;

6) B rpyHTax, OypeHHe CKBAXHH U OCTOHHPOBAHHE B KOTOPBIX IMPOU3BOJITCS HACYXO C MIPUMECHEHHUEM H3-
BJIEKaeMbIX 00caiHbIX TPYO, ¥ep = 0,9;

B) B IPyHTax, OypeHHe CKBaXXWH 1 OCTOHHPOBAHHE B KOTOPHIX OCYIIECTBIAIOTCS IIPU HATHIUU B HUX BOJIBI

C IPUMEHEHNEM H3BJIEKaEMbIX 00caaHbIX TPYO, Jep = 0,8;
T) B TpyHTaX, OypeHre CKBOXXWH U OCTOHHPOBAHUE B KOTOPBIX BBIMOJHSAIOTCS O] TIMHUCTHIM PacTBOPOM

WIIH IO/ U30BITOYHBIM JIaBJICHHEM BoJbI (0e3 o6camHbIX TpyO), JYep = 0,7.

I[Tpumeyanue. beronnpoBanue Mo BOJOW MK MO TIMHUCTBHIM PACTBOPOM CIEAYET MPOU3BOAUTH TOJb-
KO METOJIOM BEPTHKAIbHO HepeMemaemoit TpyOs! (BIIT) mmu ¢ moMorisio 6eTOHOHACOCOB.

3.9. PacyeTsl KOHCTPYKLMH CBaii BceX BUIOB cielyeT NPOU3BOAUTE Ha BO3JACHCTBUE HArPYy30K, IIepeaaBae-
MBIX Ha HHUX OT 37[aHUS WM COOPYXKCHUS, a 3a0MBHBIX CBaif, KpOME TOTO, Ha YCHJIHS, BOSHHUKAIONINE B HUX OT
COOCTBEHHOT0 Beca MPH U3TOTOBICHUH, CKIAIUPOBAHUY, TPAHCIOPTHPOBAHUH CBall, a TaKiKe NPH MOJbeMe UX
Ha KOIep 3a OJJHYy TOUKY, yJaJICHHYIO OT T0JI0BHI cBaii Ha 0,3/ (rne [ — jmHa cBan).

VYcunme B cBae (kak Oayke) OT BO3ACHCTBHSA COOCTBEHHOTO Beca CIIYeT OMPENeNATh C YIeTOM K03 hHIu-
€HTa TMHAMUYHOCTH, PaBHOTO:

1,5 — npu pacuere 110 IPOYHOCTH;

1,25 — mpu pacdere 1o 06pa30BaHUIO U PACKPBITHIO TPEIIIHH.

B atux cimydasx Ko3(GQUIMEHT HAJISKHOCTH 110 Harpy3Ke K COOCTBEHHOMY BECy CBaW IPUHHUMACTCS PaB-
HBIM CAUHHUIIE.

3.10. OguHOYHYIO CBalO B cocTaBe (yHIaMEHTa M BHE €ro Mo Hecyllel crmocoOHOCTH I'PYHTOB OCHOBaHHMS
CIIe/TyeT PacCUMTHIBATh NCXOIS U3 YCIOBHUS

N <—, 2

rae N — pacueTHas Harpyska, mepejiaBaeMas Ha cBaro (IIPOJONBHOE yCHIIME, BO3HUKAOIIEE B HEl OT pac-
YETHBIX HArpy30K, ACHCTBYIOMIHMX Ha (YHIaMEHT Npu HanboJiee HEBBHITOJAHOM HMX COYCTAHHH),
ompenensemMasi B COOTBETCTBHHU C yKazaHuAMU 11.3.11;

F; — pacuernas necymas crocoGHOCTL TpyHTa OCHOBaHHMS OJMHOYHOI CBau, Ha3bIBaeMas B NaJbHEN-
IIeM HecyIel CTIoCOOHOCTRIO CBaM  OTpesiesisieMast B COOTBETCTBHH C YKa3aHUSAMH pa3f. 4 1 5.

KoaddunmenT Hane)KHOCTH IPUHUMAETCS PABHBIM:

1,2 — ecnu HecymIast CIOCOOHOCTB CBall ONpEZeNeHa M0 Pe3yIbTaTaM IOJEBBIX HCIBITAHUH CTATHYECKOH
Harpy3Koii;

1,25 — ecnu Hecyas CHOCOOHOCTB CBau OIpeJie]IeHa PacueTOM MO PEe3yNIbTaTaM CTaTUYECKOTO 30HIHPO-
BaHMSA TPYHTA, 110 pe3yNbTaTaM JHHAMWYECKUX HCITBITAHUH CBaW, BRIIOIHEHHBIX C yUETOM yIPYTUX AedopMa-
LUl IpyHTa, a TAKXKE 110 Pe3yIbTaTaM [OJIEBbIX UCIIBITAHUM IPYHTOB TAaJOHHOH cBaeil UM CBAacH-30HI0M;

1,4 — ecnm HecymIas CIOCOOHOCTH CBaM OTIpEeIeHa pacyeToM, B TOM YHCIIE IO pe3ylbTaTaM JANHAMHYe-
CKUX HCIBITaHUI CBaii, BBIIIOJIHEHHBIX 0€3 y4eTa ynpyrux aedopmaruii TpyHTa;



1,4 (1,25)* — nnst pyHIAMEHTOB ONOP MOCTOB HPH HU3KOM POCTBEpPKE, BUCAUHUX CBASX M CBASX-CTOMKAX,
IPH BBICOKOM POCTBEPKE — TOJIBKO IPHU CBAsIX-CTOMKAX, BOCIPUHUMAIOLIMX C)KUMAIOLIYIO HArpy3Ky, HE3aBH-
CHMO OT 4YHCTa CBall B (hyHIAAMEHTE;

IIPY BBICOKOM MJIM HU3KOM POCTBEpKE, MOAOIIBA KOTOPOTO ONUPAETCs Ha CHIbHOCKMMAEMbIH I'PYHT, U BH-
CSUMX CBasiX, BOCIPHHUMAIOIINX CXKMMAIOIIYI0 HAarpy3Ky, a Takke IPH JTI000M BHJIE POCTBEpKa M BUCSYMX

CBasIX M CBasX-CTOMKaX, BOCIIPHHUMAIOIINX BBIICPIUBAOIIYI0 HATPY3KY, } HPHHUMACTCA B 3aBHCHMOCTU OT
qHcIia cBail B pyHIaMeHTe:

npu 21 cBae u 6ornee ............... 1,4 (1,25)
ot 11 10 20 cBaii ......c..cuu..... 1,55 (1,4)
"6 " 10 M. . 1,65 (1,5)
LM S e 1,75 (1,6)

JIA (byH,Z[aMeHTOB W3 OJIMHOYHOM CBau MOJ KOJIOHHY IIpH Harpy3ke Ha 336I/IBHy}0 CBar0 KBaJpaTHOI'oO CCUc-

Hust Oonee 600 xkH (60 Tc) u HabuBHy0 cBato — Gonee 2500 kH (250 tc) 3Hauenue kosadduuuenTa ¥ cienyer
NpUHUMATh PaBHBIM 1,4, eciiy HecyIasi clocOOHOCTh CBau OMpe/eiieHa M0 Pe3yJIbTaTaM HCIBITAHUN CTaTHYe-
CKO#t Harpy3Koii, u 1,6, ecin Hecymiasi CIOCOOHOCTD CBaM OIpe/eNeHa IPyrIMH ClIocobamu;

Y =1 — JUI CIJIOIIHBIX CBAalHBIX MOJIEH JKECTKHX COOPYXKEGHHH ¢ TpenensHoi ocankoi 30 cM u Ooiee
(mpu umcne cait 6omee 100), ecnu Hecymas CIIOCOOHOCTH CBaW ONpENENICHA MO pe3yibTaTaM CTaTHYECKUX
WCIIBITAaHUI.

IIpumeuanus: 1. IIpu pacdyere cBail Bcex BUAOB KaK Ha BIABIMBAIOIIME, TAK U HA BBIAEPTUBAIOIINE HAa-
IPy3KH TIPOJIOJLHOE YCUIIUE, BO3HUKAIOIIEE B CBAE OT PACUECTHON HATPY3KHU [V, CEMyET OMPENeNsTh ¢ yIETOM
COOCTBEHHOTO Beca CBaW, NMPUHIMAEMOro ¢ KO3(h(HUIMEHTOM HAAEKHOCTH MO HArpys3Ke, yBETHYHBAIOIIIM
pacueTHoOe ycuiue.

2. Ecnu pacdeT cBaifHBIX (hyHIaMEHTOB IIPOM3BOANTCS C YUETOM BETPOBBIX M KPAaHOBBIX Harpy3okK, TO BOC-
MPUHUMAEMYIO KpailHUMHU CBasMHU PacueTHYIO Harpy3Ky Jomyckaercsi noseimarh Ha 20 % (kpome dyHIameH-
TOB OIIOP JIMHUI1 3J1EKTpoIepeiaun).

Ecnm cBan ¢yHmamMeHTa ONOpEI MOCTa B HAIPaBJICHWH ACHCTBHUS BHEIIHUX HATPYy30K 00pa3ylOT OIWH WA
HECKOJIbKO PAZIOB, TO IPU yueTe (COBMECTHOM WJIM pa3/ieibHOM) HAarpy30K OT TOPMOXKEHHUS, aBJICHHs BETpa,
Jblla ¥ HaBala Cy/IOB, BOCIPHHNMAEMbIX HanbOojee HarpyKEHHOH cBaeH, pacdeTHYIO Harpy3Ky JIOIyCKaeTcs
noBsmaTh Ha 10 % mpu deTsipex cBasx B paay u Ha 20 % mpu BocbMH cBasx u Ooinee. [Tpu mpomexyToqHOM
qucile CBail IPOLIEHT MOBBILIEHUS] PACUETHOM Harpy3Ku oNpeaesseTcs HHTEPIOALUeH.

* B ckoOKax MaHBI 3Ha4EHHS B CiTydyae, KOTJa HeCyIlas CIIOCOOHOCTh CBaW OMpeJeNieHa IO pe3ylabTaTaM
MOJIEBBIX HCIBITAHUNA CTaTHYECKOM HArpy3KOH WM pacyeToM IO pe3yibTaTaM CTaTU4eCKOrO 30HIUPOBAHUS
TPYHTOB.

3.11. PacuetHyro Harpy3Kky Ha cBaro [V, kH (Tc), clemyer onpenensrs, paccMaTpuBas QyHIAMEHT KaK paM-
HYI0 KOHCTPYKIHIO, BOCIIPUHUMAIOLIYIO0 BEPTHUKAIBHBIE U TOPU3OHTAIBHBIC HATPY3KH U M3rHOaromne MOMEH-
THL.

Jnis pyHIaMEHTOB C BEPTUKAIBHBIMU CBAsSIMH PAacUETHYIO HAIPY3Ky Ha CBAaIO JIOMYCKAETCS OMPENEINSTh MO

bopmyne
N My M x
N=""t+T5F5+55. 3
n Yy 2 ©

rae Ny — pacuertnas cxxumaromas cuna, KH (1c);
M, My — pacyeTHbIC N3rnOAarOIIe MOMEHTHI, KH-M (TC-M), OTHOCHTEIFHO IIIaBHBIX IIEHTPAJIbHBIX OCeil X
U y IU1aHa cBail B MJIOCKOCTH MOJIOLIBBI POCTBEPKA;
N — 9uCio cBail B pyHIaMEHTE;
Xi, Vi — PAcCTOSHUs OT TJIaBHBIX OCEH JI0 OCU KaXJI0H CBau, M;
X, Y — paccTOsHMSA OT ITIaBHBIX OCeil 10 ocu KaxI0# cBau, JJIs1 KOTOPOH BBIYUCIIACTCS pacueTHas Harpys3-
Ka, M.
3.12. 'opH3oHTAIBHYIO HArpy3Ky, AEHCTBYIONIYIO HAa (YHIAMEHT ¢ BEPTUKAIBHBIMU CBAasMU OJIMHAKOBOTO
MIOTIEPEYHOTO CEUEHMSI, OMYCKAeTCs MPUHIMATh PABHOMEPHO PACTIPEICIIEHHON MEX/ITy BCEMH CBasMHU.



3.13. IpoBepka yCTONYMBOCTH CBAiHOTO (hyHIAaMEHTa M €r0 OCHOBAHHMS JOJDKHA IMPOU3BOJUTHCS B COOT-
BercTBUM ¢ TpeboBanusimu CHull 2.02.01-83 ¢ ydeToM AeiicTBUSI JOMOTHUTENbHBIX TOPU30OHTAIBHBIX PEAKLUit
OT CBaii, IPUJIOKEHHBIX K CIIBUT'a€MOM YaCTU I'PYHTA.

3.14. Cau u cBaiiHble (pyHIaMCHTBI CICOYET PACCUMTHIBATH 110 MIPOYHOCTH MaTepualia U MPOH3BOAUTH
MPOBEPKY YCTONYMBOCTH (DYHAAMEHTOB NPU ICHCTBUH CHJI MOPO3HOTO ITy4YEHHs, €CIIM OCHOBAHHUE CIIOKEHO
MYyYHUHACTHIMH TPYHTaMH.

3.15. Pacyer cBaii 1 cBaiiHBIX QpyHIaAMEHTOB 1O JeOpMAIUSIM CIIETyeT MPOU3BOIUTE HCXO U3 YCIIOBUS

S <8y, 4)

rze § — CoBMeCTHas JeopMaliys CBau, CBAHOro (yHJaMEHTa ¥ COOPYKeHUs (0cajka, nepeMelieHre, OTHO-
CHUTEJIbHAsl Pa3HOCTh OCA/IOK CBai, CBalHBIX ()YHIAMEHTOB U T.II.), ONpeeiIsseMas pacyeToM Mo yKa-
3aHusaM mi. 3.3, 3.4, pa3a. 6 1 peKOMEHIyeMOro IpuIoKeHus 1;
S, — TpelenbHOe 3HaUeHNEe COBMECTHON JehopMallii OCHOBAaHUs CBaW, CBAHOro (yHAaMeHTa M COopy-
JKeHHUs1, ycTaHaBnuBaemoe 1o ykazanusiMm CHull 2.02.01-83, a ans moctoB — CHull 2.05.03-84.

4. PACUET HECYILIEM CIOCOBHOCTHU CBAM
CBAU-CTOUKU

4.1. Hecymyro cioco6nocts F; kH (Tc), 3a06MBHOII cBan, cBan-000104KH, HAOMBHOI U GypoBOii cBail, omu-
paroIuXcsl Ha CKaJIbHBIA TPYHT, a Takke 3a0MBHOM CBaM, OIMPAONICHCS HAa MaIOCKHMAEMBIH TPYHT (CM. IpHU-
MeuaHHe K 11.2.2), CIeayeT onpenesith no Gopmyine

Fa=yRA, %)

rae ). — Ko3puuueHT ycnosuii paboTel CBau B IPYHTE, IPHHUMAEMBIH ¥ = 1;
A — niomanp ONUpaHHs Ha TPYHT CBaH, M°, IPUHMMAEMAasi JUIS CBail CILIOUIHONO CEUCHHs PABHOM IIIONIa-
JIF TIOTICPEYHOTO CEYeHMs, a JUIA CBal IOJIBIX KPYTJIOTO CEYEHHS M CBali-000JI09eK — paBHOM
MJIOIIAAM MOMEPEYHOro CEYeHHs HETTO MPU OTCYTCTBHHU 3aIOJHEHHS MX IMOJOCTH OETOHOM M
paBHOH IUTOMIA W TIOTIEPEYHOr0 CCUCHUS OPYTTO NPH 3aIlOJHEHHH 3TOH IOJOCTH OETOHOM Ha
BBICOTY HE MEHEE TPEX €€ TUaMETPOB.
PacueTHOe CONpoTHBIECHHE IpyHTa R MO HIDKHHM KOHIIOM CBau-cTo#kH, Klla (Tc/M”), cleayer HpHHH-
MaTb:
a) JUIs BCeX BHIOB 3a0MBHBIX CBaif, ONMPAIOIIMXCSA HAa CKABHBIE M MaloCKUMaeMble TpyHThL, R = 20 000
ITa (2000 Tc/m?);
0) 11t HAOMBHBIX U OyPOBBIX CBail M CBaif-000JIOYCK, 3aIIOTHACMBIX OCTOHOM M 33JICIaHHBIX B HEBBIBETPE-
JIBIA CKaTbHBIHN IPyHT (0e3 cnabbix Mpociioek) He MeHee yeM Ha 0,5 M, — 1o dopmyiie

ch Zd
R=—""—"+15/|, (6)
Ve df

e R, — HOpMaTMBHOE 3HAYEHHE MPEJIENa MPOYHOCTH Ha OJHOOCHOE CIKATHE CKANBHOTO TPYHTA B BOJOHA-
CHIIIIEHHOM cocTostHuH, KI1a (Tc/M?).
Ve — KO3 QULHMEHT HAIEKHOCTH [0 TPYHTY, IIPUHUMAEMBIH ¥y = 1,4;
14 — pacuetnas riy6uHa 3a1€Ku HaOUBHON M OYPOBOi CBaii M CBan-000JIOUKH B CKbHBIN TPYHT, M;
df — Hapy)XHBI TUaMeTp 3aJelTaHHOM B CKaJBHBIM T'PYHT 9acTH HaOWBHOW M OypoBO#l cBail m cmau-
000JIOUKH, M;
B) Ul CBali-000JI09€K, PABHOMEPHO ONMMPACMbIX HAa OBEPXHOCTH HEBBIBETPENIOTO CKABHOTO IPYHTA, IPH-
KPBITOTO CJI0EM HECKAIIbHBIX HEPAa3MbIBAEMBIX IPYHTOB TONIIMHOI HE MEHEe TPeX JUaMETPOB CBaH-000IOUKH,
— 1o ¢opmyne

R(' n
R ==, ™



rne R, e TO e, 4To B popmyie (6).

[Ipumeuanue. [Ipn HanM4MKM B OCHOBaHUM HAOWBHBIX, OYPOBBIX CBail U cBal-000JI0YEK BBIBETPEIBIX, a
TAKXKe pa3sMAr4aeMblX CKaJbHBIX I'PYHTOB UX Ipeiel MPOYHOCTU Ha OAHOOCHOE CKaTHUE CIIEAYET IPUHUMATh
0 pe3yJbTaTaM UCIBITAHWHN IITaMIIaMU WM 110 PE3yJIbTaTaM UCIBITaHUM CBail U CBaii-000J104YeK CTaTUYECKOI
Harpy3Koil.

BUCAYHNE 3ABUBHBIE CBAU BCEX BUJIOB U CBAHU-OBOJIOYKH, IOI'PYKAEMBIE BE3
BBIEMKU I'PYHTA

4.2. Hecymyio cniocobnocts F,; kH (Tc), Bucsueil 3a0uBHON cBau W CBau-000JIOUKH, MOTpPYyKaeMoil 6e3
BBICMKH T'PYHTa, pabOTaIOMMX Ha CXKUMAIOLIYIO Harpy3Ky, ClEIyeT ONpENeIaTh KaKk CYMMY CHII PacueTHBIX
COIPOTUBIICHUH TPYHTOB OCHOBAHMS 1101 HH)KHUM KOHIIOM CBaH U Ha ee OOKOBOMH MOBEpXHOCTH 1o hopmyite

Fy=y.(VaRA+ 12y, fh), ®)

e Y. — Kod(Q(UUMEHT yCIIOBUHA pabOThl CBau B IPYHTE, IPUHUMAEMbId ¥ = 1;
R - pacueTHOE cOnmpoTHBICHHE TPYHTA IO HIKHAM KOHIIOM cBau, Klla (Tc/M?), mpuHEMaeMoe 1o Tabu. 1;

A — nnomans ONMPaHKs HA TPYHT CBAH, M°, IPUHHMAEMAs! [0 IUIOA/H MONEPEYHOr0 CeUeHHs CBal OpyT-
TO WJIM 110 IUIOLIA/IM MONEPEYHOro cedeHus] KaMy()IeTHOro yIMpeHusl o ero HanooIbUIeMy AUaMeT-
PY, WIIH TI0 TUTOIIA/IN CBau-000JI0YKH HETTO;

U — Hapy XHbII [IEPUMETP NONIEPEUHOr0 CEYEHMsI CBaH, M;

i — pacueTHOE cONpOTHBJIEHHE i-TO CIIOS TPYHTa OCHOBAHMs Ha GOKOBOH MOBEPXHOCTH cBaH, KIla (Tc/M?),
NpUHAMAaeMoe 110 Tabi.2;

hl' — TOoJmIMHA 1-TO CII0st TPpYyHTa, COIPUKACAIOMIETOCA C OOKOBOI1 IMOBCPXHOCTBIO CBaH, M,

Yer Yer — K0I(OGOUIHUEHTH! YCI0BUMH pabOTHI IPYHTa COOTBETCTBEHHO II0J, HUYKHUM KOHIIOM M Ha OOKOBOIi
MOBEPXHOCTH CBaM, yUUTHIBAIOIIUE BIUSHUE CHOCO0A MOTPY>KEHUs] CBaM HA pacyeTHBIE CONPOTHBIE-
HUS TPYHTA ¥ IPHHAMAaeMbIe 1o Tabi. 3.

B dopmyre (8) cyMMHpOBaTh COMPOTUBICHHS TPYHTA CIEAyeT IO BCEM CIIOSIM IPYHTA, IPOHICHHBIM CBa-
€H, 3a UCKIIFOYEHUEM CIIydacB, KOIJa IIPOCKTOM IPEAYyCMAaTPHUBAETCA IIAHUPOBKA TEPPUTOPUM CPE3KOM WIIU
BO3MOXEH Pa3MbIB IpyHTa. B 3THX cilydasx cielyeT cyMMHUPOBaTb COIPOTHBIIEHHS BCEX CIIOEB I'PYHTa, pac-
MOJIO’KEHHBIX COOTBETCTBEHHO HIJKE YPOBHS IUIAHMPOBKH (CPEe3KH) M JHA BOJOEMA IIOCJIE €r0 MECTHOTO pas-
MBbIBa IIpY PACUETHOM aBOJKE.

Tabmaumna 1
PacdeTHbIe COMPOTHBICHHS IO HIKHUM KOHIIOM 3a0HBHBIX CBail 1 CBaif-060II04eK,
I'ny6una HOTpyKaeMbIX 0e3 BbIeMKH rpyHTa, R, KIla me/m)
Horpyxe- IIECYaHBIX IPYHTOB CPE/HEH IUIOTHOCTH
HUSL HIDK-
HEro KOHI@a
cBau, M
rpaBeNy- | KPYIHBIX — cpenHe#l | Menkux | mpuTeBaTBIX —
CThIX KPYITHOCTH
MIBUICBATO-TJIMHUCTHIX TPYHTOB MPH MOKa3aTelie TeKy4eCTH / paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
3 [7500(750) 6600(660) [3000(300] 3100(310) [2000(200§ 1100(110)| 600(60)
4000(400) 2000(200) [1200(120

4 [8300(830)f 6800(680) [3800(380) 3200(320) |2100210)( 1250(125) | 700(70)
5100(510) 2500(250) [1600(160

5 8800(880) 7000(700) [4000(400) 3400(340) [2200(220§ 1300(130) | 800(80)
6200(620) 2800(280) 2000200

7 |9700(970) 7300(730) [4300(430)f 3700(370) [2400(240) 1400(140) | 850(85)
6900(690) 3300(330) [2200(220




10 [1050001050f 7700(770) [5000(500] 4000400) [2600(260] 1500(150) | 900(900)
7300(730) 3500(350) [2400 (240

15 [11700(1170) 8200(820) [5600(560) 4400(440) [2900(290) 1650(165) | 1000(100)
7500(750) 4000 (400)

20 |12600(1260] 8500(850) |6200(620)f 4800(480) [3200(320) 1800(180) | 1100(110)
4500(450)

25 [13400(1340] 9000(900) [6800(680)f 5200(520) [3500(350) 1950(195) | 1200(120)

30 [14200(1420) 9500(950) [7400(740) 5600(560) [3800(380) 2100(210) | 1300(130)

35 | 150001500} 10000(1000) {8000 (800§ 6000(600) [4100(410) 2250(225) | 1400(140)

[Ipumevanus: 1. Haxg yeprod maHpl 3HA4YeHUs R JUIsl MECYaHbBIX
TPYHTOB, IIOJ] YEPTOH - JJIs IbUIEBATO-IJINHUCTBIX.

2. B 1abn. 1 u 2 rnyOuHy MOTpy>KEHHUsI HIJKHET0 KOHLIA CBau U Cpell-
HIOIO TUIyOMHY PAcCIIOJIONKEHHS CJIOSI TPYHTa HPH IUIAHHPOBKE TEPPHTOPHU
CPE3KOH, MOJACHIIKOM, HAMBIBOM J0 3 M ClleyeT IPUHUMATh OT YPOBHS IIPU-
poxHOro penbeda, a mpu cpeske, MOACHIIKe, HaMbiBe oT 3 10 10 M - oT yc-
JIOBHOM OTMETKH, PACHOJIO0XKEHHOW COOTBETCTBEHHO Ha 3 M BBILIE YPOBHS
CPE3KH WM Ha 3 M HMXKE YPOBHS MOJCHINKH.

I'myOuHy morpyeHust HIKHETO KOHIIA CBAaW M CPEIHIOI0 TITyOHHY pactio-
JIOKEHHS CIIOS TPYHTa B BOJOEME CIIEAyeT NMPUHUMATh OT YPOBHS JHA IIOCIE
o011ero pa3MbliBa pacyeTHBIM aBOAKOM, Ha 60JIOTaxX - OT YPOBHS JHa OoJoTa.
IMpu mpoexTHpOBaHMY IMyTEIPOBOAOB Yepe3 BHIEMKH TTyOMHOH 10 6 M Juist
cBail, 3a0uBaeMbIX MOJOTaMH 0O€3 MOAMBIBA WIM YCTPOMCTBA JIHMIEPHBIX
CKB&)XHH, INIyOMHY TOTPY>KEHHsI B TPYHT HI)KHETO KOHIIa CBau B Tabi.1 cire-
JyeT IPUHUMATbh OT yPOBHS IPUPOAHOTO pesbeda B MEcTe COOpyKeHus (yH-
nmamenTa. [ BeIeMOK TiTyOMHOM Oojiee 6 M TIyOWHY MOTPYKEHHS CBail cire-
JIyeT IPUHAMATH KaK JJIs BEIEMOK TITyOHHOH 6M.

3. [nsg mpoMeXyTOYHBIX TNyOHMH MOTPY>KEHHUsI CBall U MPOMEXYTOUYHBIX

3HAYCHUH MoKazaTess TCKYUYCCTU IL MbUIEBATO-TJIMHUCTBIX TPYHTOB 3HAYUCHUA

R u fi B Tabn. 1 u 2 onpenenstoTcst MHTEPIONAIHEH.
4. Jlns NIOTHBIX IECYAHBIX IPYHTOB, CTENEHb IJIOTHOCTU KOTOPBIX OIpe-

JIeNIeHa 10 IJAHHBIM CTATHYECKOTO 30HAMPOBaHHs, 3Ha4eHus R mo tabmn. 1 nis
CBaif, MOTPY>KCHHBIX 0€3 MCIOIb30BAHUS ITOMBIBA WM JHICPHBIX CKBaXKUH,
cnenyet yBennuuTh Ha 100 %. [Ipu onpenenennu cTeneHy mIOTHOCTH TPyHTA
M0 JIaHHBIM APYTUX BHIOB MHXCHEPHBIX M3BICKAHUN W OTCYTCTBUH ITAHHBIX
CTaTHYECKOr0 30HAMPOBAHUSA IS IUIOTHBIX IECKOB 3HaueHMs R mo Tadm. 1
creyer yBenuanth Ha 60 Y%, HO He Gonee yem 10 20 000 kITa (2000 Tc/m?).

5. 3HauYeHUs PacUETHRIX cOMpoTHBIEHUH R mo Tabn. 1 momyckaercs wc-
MOJIb30BaTh NPHU YCJIOBUH, €CJIN 3ariayOiieHne cBail B Hepa3MbIBacMbIil U He-
Cpe3aeMblil TPYHT COCTaBIISIET HE MEHEE, M:

4,0 — U1 MOCTOB M THAPOTEXHUIECKUX COOPYKEHHH;

3,0 — a7st 31aHUI ¥ IPOYHUX COOPY>KEHUIA;

6. 3HaYeHUs PACUETHOTO CONPOTUBJICHHS R IO/ HMKHUM KOHIIOM 3a0UB-
HBIX cBail cedenuneM 0,15x0,15 M 1 MeHee, UCIONB3yEMbIX B KadecTBe (yH-
JIAMEHTOB T0JI BHYTPEHHUE MEPErOPOJKH OJHOITAKHBIX MPOU3BOJICTBEHHBIX
3/1aHUH, ToTMycKaeTcsl yBenuunBath Ha 20 %.

7. dns cymnecei npu 4ucie IacCTUYHOCTU lp < 4u koadpuMeHTe mno-

puctocti € < 0,8 pacueTHble conpotupicHust R u f; cieyer onpenensts
KaK JiJIs IbUIEBATHIX [IECKOB CPEHEN MIIOTHOCTH.




PacueTrHble compoTUBICHUS Ha OOKOBOM MOBEPXHOCTH 3a0MBHBIX CBAH
¥ cBaii-060s10uekK f;, kI1a (tc/m?)

[IECYAHbIX TPYHTOB CpEIHEH IJIOTHOCTH

Cpemww | kpyn- | Mmen- |nbuie-| — — _ _ _ _
OO | gprx 1 KUX | BaTbIX

PO | cpenmeit
JIOKCHYA

KpyII-
oot HEZTI/I
IpyHIa,

TILUIEBATO-TVIMHKCTBIX TPYHTOB IIPH MOKA3ATENE TEKY4eCcTH /1, paBHOM

0,2 03] 04 | 05 0,6 0,7 0,8 0,9 1,0

1 [353.5) 33| 1515 | 1202)| 8(0,8) | 4(0,4) [4(0.4)] 3(0,3) [2(0,2)
2 [4242) [3030)| 212 | 1717) | 12(1,2) | 7(0,7) |5(0,5) | 4(0,4) |4(0,4)
3 |48 (4,8)]3535)|2525)|2020)| 14(1,4) | 8(0.8) | 7(0,7) | 6(0,6) |5(0.5)
4 153(5,3)3868) |2727)|222)| 16(1,6) | 9(0,9) |8(0,8) | 7(0,7) |5(0,5)
5 [56(5,6)| 4040)|2929)| 2424)| 17(1,7) | 10(1,0) | 8(0,8) | 7(0,7) | 6(0.6)
6 |58(5,8) | 9242 |313.1)|2525)| 18(1,8) | 10(1,0) | 8(0,8) | 7(0,7) |6(0.6)
8 [62(6,2) | 4444)|3333)|2626)| 19(1,9) | 10(1,0) | 8(0,8) | 7(0,7) | 6(0.6)
10 |65 (6,5)]46(46)| 3434|2727 19(1,9) | 10(1,0) | 8(0,8) | 7 (0,7) | 6(0,6)
15 [72(7,2) | 5165.0)| 3838)| 28(28)[20 (2,0)| 11(1,1) | 8(0,8) | 7(0,7) |6(0.6)
20 [79(7,9) |56(56)|41@1)| 3030 |20 (2,0)| 12(1,2) | 8(0.8) | 7 (0,7) | 6(0,6)
25 |86(8.,6) | 61(6.1)|44@4)| 3232)[20 (2,0)| 12(1,2) | 8(0,8) | 7(0,7) |6(0.6)
30 193 (9,3)| 6666)|4747)| 3434) |21 2,1)] 12(1,2) | 9(0,9) | 8(0.8) |7(0,7)
35 |100(100)| 70(70)| 5050) | 3636) |22 (2,2)| 13(1,3) | 9(0,9) | 8 (0.8) | 7(0,7)

Ipumeuanus: 1. IIpu onpeneneHuy pacyeTHOIO CONPOTHBIEHHS TPYHTA
Ha GOKOBOH MOBEPXHOCTH CBail f; Tabn. 2 cleayeT yduThIBaTh TpeGOBaHUS,
M3JI0KEeHHBIE B IpuMed.2 u 3 k Tabm. 1.

2. Ilpu onpeneneHnu 1o Tadia. 2 pacYETHBIX CONPOTUBICHUH TPYHTOB Ha
GOKOBOI MOBEPXHOCTH CBail f; MIACTBI IPYHTOB CIEAYET PacuieHsATh Ha OJl-
HOPOJHBIE CJION TOMIIUHON He 6oree 2 M.

3. 3Ha4yeHHs PacuETHOTO COIPOTUBIIEHUS MIOTHBIX MECYaHBIX TPYHTOB Ha
GokoBoii moBepxHOCTH cBail f; cnenyeT yBenmuuusath Ha 30% 1O CPaBHEHHUIO
CO 3HAYCHUSIMU, IPUBEICHHBIMH B Ta0I. 2.

4. PacyeTHbIe CONPOTHMBIICHUS CyIECed M CYIJIMHKOB € KO(hPUIHEHTOM
nopucrocty € < 0,5 u rnuH ¢ koadpunmentom nopucroctd e < 0,6 ciexyer
yBeIH4IHBaTh Ha 15 % 10 CpaBHEHUIO CO 3HAUCHUSMH, IPUBEICHHBIMU B Ta0II.
2, Ipu TrO0BIX 3HAYCHUSX ITOKA3aTEINs TeKYUEeCTH.

Crioco0bI morpy»xenus 3a0uBHbIX cBait 1 | Koaddurments! ycnosuii pabo-
CBaii-000JI09€eK, TIOTPy’KaeMbIX 0e3 BRICMKHU | THI TPYHTA IIPU pacdyeTe Hecy-
TPYHTa, U BUJbI [PYHTOB el cnocoOHOCTH cBait

O/ HIKHUM | Ha OOKOBOM I10-

KOHIIOM 7/6‘1? BCPXHOCTHU 7/cf‘

1. Iorpy>xeHue CIUIOIIHBIX U IOJBIX C 3a- 1,0 1,0
KPBITHIM HIDKHUM KOHLIOM CBail MEXaHHYe-
CKHUMHU (TIOJBECHBIMH), MapOBO3AYIIHBIMH
U AU3€IbHBIMU MOJIOTaMHU

2. TlorpyxeHue 3a0MBKOW W BIaBIIMBAaHHEM
B MpPEIBApUTENBHO MPOOYypeHHbIE JIUAep-
HBIE CKBR)XHHBI C 3ariTyOJICHHEM KOHIIOB
cBail He MeHee | M HmKe 32005 CKBaKUHBI

Tabmuma 2

Tabnuua 3



TIpH ee TuaMeTpe:
a) paBHOM CTOPOHE KBa/IpaTHOW CBau 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBaJpaTHOU 1,0 0,6

cBau

B) Ha 0,15M MeHee CTOPOHBI KBaJpaTHOU 1,0 1,0
WIN JAWaMeTpa CBau KPYIJIOrO CEYCHHS
(s oTIOp JIMHUH IIEKTPOTIEPEIaun )

3. IlorpyxeHue C NOAMBIBOM B II€CHaHbIC 1,0 0,9
TPYHTBI IIPH YCJIOBUU TOOMBKH CBall Ha MO-
CJIEZIHEM dTare TorpyXeHus: 6e3 mpruMeHe-
HHS TOAMBIBA Ha 1 M 1 6oitee

4. BubpornorpyxeHue cBaii-000104€eK, BHO-
pororpy>keHre U BUOPOBIABIMBAaHHUE CBait
B TPYHTBL:

a) rmecyaHble cpeTHel TUIOTHOCTH:
KpYIIHBIE U CPEAHEN KPYIIHOCTU 1,2 1,0
MEJIKHE 1,1 1,0
MBLJICBAThIC 1,0 1,0

0) MBUICBATO-TJIMHUCTBIC C IIOKa3aTeieM
tekyuectu Iy = 0,5:
cynecu 0,9 0,9
CYTJIMHKU 0,8 0,9
TJIUHBI 0,7 0,9

B) TMbUICBATO-TJIMHUCTBIC C IIOKa3aTeieM 1,0 1,0

Texyuectu I; <0
5. TlorpyxeHre MOJIOTaMH JIIOOOW KOHCT-
PYKIIMH TONBIX JKeNe300€TOHHBIX CBail ¢
OTKPBITBIM HHXKHUM KOHLIOM:
a) mpu nuamerpe monoctu cBau 0,4 M u 1,0 1,0
MeHee
6) 1o xe, oT 0,4 10 0,8 M 0,7 1,0
6. TlorpyxeHune JHOOBIM CHOCOOOM TIOJBIX
CBail KPYyIJIOro CEUEHMs C 3aKPBITBIM HHXK-
HUM KOHIIOM Ha Tiryomny 10 M m Ooiee ¢
MOCIEAYIONIMM YCTPOMCTBOM B HIDKHEM
KOHIIE CBall KaMy(JETHOTO YIIMPESHUS B
MIECYAHBIX TPYHTAX CPEeIHEH IUIOTHOCTH U B
MBUIEBATO-TJIMHUCTBIX TPYHTaX C IOKa3a-
TeJIeM TEKy4eCTH I <05 Tpu MaMeTpe
YIIUPEHUsI, PABHOM:
a) 1,0 M He3aBUCUMO OT yKa3aHHBIX BHOB 0,9 1,0
rpyHTa
6) 1,5 M B meckax u cynecsix 0,8 1,0
B) 1,5 M B CyriaMHKax W IIIMHAX 0,7 1,0
7. IlorpysxeHue BAAaBIMBAHUEM CBail:
a) B IIECKU CPeIHEN ITUIOTHOCTU KPYIHBIE, 1,1 1,0
CpeIHel KPYIMHOCTH B MEIJTKHE
0) B IECKU TIbIJICBATHIC
B) B IIbLIEBATO-IJIMHUCTBIE TPYHTHI C IOKa-

0,8
1,0

—_—
—_——

3aTeNEeM TEKYy4ECTH 1, <0,5
r) 10 )¢, I, > 0,5 1,0 1,0

INpumeuanue. KoadhpuuueHTs! Jix U Y10 1mo3. 4 Tabi. 3 11 IbLIEBATO-
IJIMHUCTBIX TPYHTOB C MoKasareneM Tekydectu 0,5 > [; > 0 ompenenstorcs




UHTEPIOJIALUCH.

Ipumeuanus: 1. Hecyiiyro cnocoOHOCTh 3a0MBHBIX OyJIaBOBHIHBIX CBaii CIEAyeT ONpeaessiTh o (hop-

MmyJie (8), mpu 3TOM 3a MEPUMETP U Ha YYacTKE CTBOJIA CIELYET IPUHUMATh MEPUMETP MONEPEUHOIO CEUEHUS
CTBOJIa CBaM, Ha y4acTKe YIIUPEHUS — MEPUMETP MONEPEUHOI0 CEUEHUS YITUPEHNUS.

PacueTHOE CONPOTHBIIECHUE f; TPyHTa HA GOKOBOIl MOBEPXHOCTH TAKUX CBail HAa y4acTKe yUIMPEHHUs, a B
MeCYaHbIX TPYHTaX — M Ha YYacTKE CTBOJIA CJIEAyeT MPUHUMATh TaKUM Ke, KaK I cBail 0e3 ylupeHus; B
TIBUIEBATO-TJIMHUCTBIX TPYHTAX CONPOTHMBJIEHHE f; HA yUacTKe CTBOJA, PACTIONOKEHHOTO B CTBOPE YIIMPEHHS,
CleqlyeT IPUHUMATh PABHBIM HYJIIO.

2. PacuetHble conpotusienus rpyHToB R u f; B hopmye (8) 11 eccOBBIX MbLIEBATO-TIIMHUCTBIX TPYHTOB

[P TIyOuHEe MOTPYyXEHHUs cBail 6onee 5 M cliefyeT IPHHUMATH 10 3HAYCHUSAM, YKa3aHHBIM B Tabn. 1 u 2 s
TIIyOUHBI 5 M.

KpOMe TOr0, IJId OTUX TPYHTOB B CIIy4Ya€ BO3MOXXHOCTH HX 3aMadyWBaHUA PACUCTHBIC COIIPOTUBIICHUA R u

fi, ykazauubie B Tabn. 1 u 2, clieayeT NPUHUMATh MPU MOKA3aTele TEKY4eCTH, COOTBETCTBYIOIIEM TOJHOMY
BOJIOHACBILICHUIO TPYHTA.

4.3. Jlnst 3a0MBHBIX CBai, ONMPAIOIIMXCS HUKHUM KOHIIOM Ha PBIXJIbIE TeCUaHble IPYHTHI MM Ha MbUIEBa-

TO-TJIMHKCTHIE TPYHTHI ¢ TIOKa3aTeeM TekydecTn I; > 0,6, HeCyIIyI0 COCOOHOCTh CIEAYET OIPEENATh IO
pe3ynbTaTaM CTaTUYECKUX UCIBITAHUM CBai.

4.4. Hecyuryto cnocoOHOCTh NMHUPaMUAATIBHOM, TpamenengaabHol U poMOOBUIHOM CBaii, Mpope3aromux

IIECYAHBIC U IBUICBATO-NIIMHKCTBIC IPYHTHI, [y KH (T¢), ¢ HakoHOM GOKOBBIX rpaHeil I, < 0,025 ciexyer omn-
penensTs mo popmyie

Fy =y [RA+ Xh{uf+ w0 kg ©)

e Vo, R, A, Fg, hi, f; — 10 e, uto B Gopmyie (8);
U; — HAPYXKHBIN IEPUMETP i-TO CCUCHUSI CBaH, M;
Ug,; — CyMMa pa3sMepoB CTOPOH i-TO MOTIEPEYHOTO CEYEHHs CBAM, M, KOTOPbIE HMEIOT HAKIOH K OCH CBAH;
I — HAKJIOH OOKOBBIX IPaHeil CBaM B TOJIAX ¢IMHHIIBI;

E; — monyns nedopmanuu i-ro cios rpyHTa, OKpYKakOIIEro GOKOBYIO MOBEPXHOCTH cBaw, Klla (Tc/m>),
onpeJesseMbli 10 pe3yJibTaTaM KOMIIPECCUOHHBIX HCIIBITaHHH;

ki — xooddumenT, 3aBUCAIIMIA OT BUIA FPYHTA U IPUHAMAEMBIii 110 Ta6I. 4;

¢ — peonoruueckuii ko3 duiment, npunumaembiii &= 0,8.

Mpumeuanus: 1. IIpy poMOOBHAHBIX CBasX CyMMHpPOBAaHHE CONPOTHBICHUHA IpyHTa Ha OOKOBOH IIO-
BEPXHOCTH yYacTKOB C OOpaTHBIM HAaKJIOHOM B opmyiie (9) He MPOU3BOIUTCS.

2. PacueT mupaMH/IaTbHBIX CBAM C HAKIOHOM GOKOBBIX rpaneii i, > 0,025 momycKkaeTcsi IPOU3BOIUTH B CO-
OTBETCTBHHU C TPEOOBAHMSAMH PEKOMEHAYEMOTO MPHUIOKEHHS 2 IPU HAIUYUH Pe3yIbTaTOB IIPECCHOMETpPHYE-

CKMX MCIIBITAHHIA, & IPH UX OTCYTCTBHHM — 110 opmye (9), npunnmas 3Hauenue i, paubim 0,025.

Tabnuna 4

I'pyHTHI Kooddummenr k;

Ilecku u cynecu 0,5

CyriuHku 0,6

I'nuner:
npu 1, =18 0,7
npu [p =25 0,9

[pumeydanune. Jlist riuH ¢ gucioM mwiactuasoct 18 < [, < 25 3HaueHus
koo duumenta k;, onpenensiorcs MHTEPNONSIUEN.

4.5. Hecyuryto cnocobHocts Fj, KH (1C), BUcsdel 3a0MBHOM cBau U CBan-000J0YKH, MOTPYyKaeMoil 6e3
BBIEMKH TPYHTA, pa0OTAIONINX Ha BHIIEPTHBAIONIYIO HATPY3KY, CIICAYET ONPEeIsTh o Gopmyie

Fa, = ycuz Yol s (10)



rae U, Yo hi, fi — 1o xe, uto B Gopmye (8);
Ye,— K02 (GUIMEHT yCIOBUHA pabOThI; IS CBall, MOTPY’KAaeMbIX B TPYHT Ha ITyOuHy MeHee 4 M, J. = 0,6,

Ha riyouny 4 M u Gonee, ¥, = 0,8 — U1 Bcex 37aHUI U COOPYKEHUI KPOME OIOp BO3AYLIHBIX JIU-
HUIA 3JICKTPONEpeaaun, Uil KOTOPHIX KOI(GGHUIUCHT MPUHUMACTCS [0 YKa3aHUAM pa3f. 12.
IIpumeuanue. B pyHmamenTax omnop MOCTOB He JOMTycKaeTcst paboTa CBail Ha BBIICPTUBAHKE MTPH JCHCT-
BUU OJHUX MOCTOSIHHBIX HATrPY30K.

BUCAYUE HABUBHBIE U BYPOBBIE CBAU U CBAU-OBOJIOYKH, 3AIIOJTHSAEMBIE BETO-
HOM

4.6. Hecymyro crnioco6uocts Fy kH (1c), HabusHOM 1 GypoBoil cBaii ¢ ymMpeHWeM W (€3 yIHMpEHus, a
TaK)Ke CBAaH-000JIOUKH, MOrPYKaeMoil C BBIEMKOH IpyHTa M 3aloJHSAEMOil OETOHOM, pabOTAIOIIMX Ha CXKHU-
MAIOLIYIO HATPY3KY, CIACAYeT ONpeaesiTh o Gopmye

Fd = ]/c(]/cRRA + uzycff;hi)’ (11)

rae Y. — Ko3(hQUIMEHT ycIoBUi paboThl CBaM; B CiIydae ONUPAHUS €€ Ha IbIIEBATO-TIIMHUCTBIE TPYHTHI CO
CTETICHBIO BJIAYKHOCTH Sp < 0,9 u Ha neccoBble TPYHTHI J, = 0,8, B OCTaJIBHBIX ciIydasx ). = 1;

Yer - KO3 ULMEHT ycnoBuil paboThl IPyHTA MO HIKHUM KOHIIOM CBaH; J.gr = 1 BO Bcex ciydasx, 3a Uc-
KIIFOUYCHHEM CBail ¢ KaMy()IETHBIMH YIIHPEHUSIMHU, AT KOTOPBIX 3TOT KOG (HUIIUNEHT ClexyeT MpH-

HUMaTb Jg = 1,3, u cBail ¢ ymupeHueM, 6€TOHUPYEMbBIM MOJBOIHBIM CIHOCOOOM, JJISI KOTOPBIX R
= 0,9, a Taxke OMOp BO3AYIIHBIX JIMHUHA dIEKTPONEpeaauu, sl KOTOPBIX KOAGOUIMEHT MpUHUMA-
eTCsl 10 yKa3aHUsaM pas. 12;

R - pacuernoe conmpoTHBIcHHE IpyHTa IO/ HHXKHUM KOHIIOM cBad, Klla (Tc/v?), MIPUHUMAEeMOe TI0 yKaza-
HUsM 1. 4.7, a U1 HaOWBHOM, U3TOTOBIISIEMON IO TEXHOJIOTHH, YKa3aHHOM B 1. 2.4, a, 6, — 10 TaluI.
L

A — momane onupaHus Ha TPYHT CBaH, M, MpUHUMAaeMasi PaBHOM: il HAOMBHBIX U OypOBEIX cBaii Oe3
VIIUPEHUs] — TUIOIIAIN TOMIEPEYHOTO CEYCHUS CBaM; /sl HAOMBHBIX U OYPOBBIX CBail C YIIHPEHUEM
— IUIOIIAJM TMOIMEPEYHOr0 CCUCHHUs YIIMPCHUS B MECTe HAaMOOIBIIETO €ro AuaMeTpa; AJs CBaid-
000J109€eK, 3aMOTHIEMBIX OETOHOM, — TUTOMIAIU MOTIEPEYHOTO CEYCHHUST 000I0UKH OPYTTO;

U — TIepUMETP MOMIEPEYHOTO CEYEHUsI CTBOJIA CBaH, M;

Yef — KO3(Q(QUIMEHT yCIOBUI paboThI TPYHTa Ha OOKOBOH MOBEPXHOCTH CBaM, 3aBHCAIIMN OT CIocoba 00-
Pa30BaHMs CKBaXKMHBI U yCIIOBUI OETOHUPOBAHUS ¥ IPUHUMAEMBbIH 110 Ta0I. 5;
i — pacueTHOE CONpOTHBIIEHHE i-rO CIIOS IPyHTa Ha GOKOBOH MOBEPXHOCTH CTBOJNA cBau, Klla (Tc/™?),
MIPUHUMAEMOE 110 TadI. 2;
h; — 1o xe, uto B hopmyie (8).
[Ipumeuanue. ConpoTHBICHHUE NTECYAHBIX IPYHTOB Ha OOKOBOM MOBEPXHOCTH CBaH C YIIMPEHHUEM CIIE/y-
€T YUHUTHIBATH HA YYaCTKE OT YPOBHS IUIAHUPOBKHU A0 YPOBHS IEPECEUCHHS CTBOJA CBAaU C MOBEPXHOCTHIO BO-
00paxxaeMOro KOHyCa, MMEIOIIEro B KayecTBe 00pasylollel JIMHHIO, KAaCAOIIyIOCs ITOBEPXHOCTH YIIMPEHHS

O/ YIJIOM (Pf/2 K OCH CBau, Iie (P — OcpeiHEeHHOE (110 CJI0SIM) pacueTHOE 3HAUYCHUE YIJIa BHYTPEHHETO Tpe-
HUS TPYHTA, 3QJIETAIOIIET0 B Ipe/enax yKa3aHHOro KOHYca, OIPEACIieMOe B COOTBETCTBUH C TPEOOBAHUMHU
1.3.5. ConpoTHBIEHHE MTBUIEBATO-TIIMHUCTHIX TPYHTOB JOITyCKAETCs YUUTBIBATh 110 BCEH JUIMHE CTBOJIA.

4.7. Pacuernoe conporusienne R, kIla (Tc/M°), IpyHTa 10/ HUKHUM KOHIIOM CBaM CIIEyeT PHHUMATH!

a) U KPYIHOOOJIOMOYHBIX TPYHTOB C IECYAaHBIM 3aIIOJHUTENICM ¥ MECYAHBIX I'PYHTOB B OCHOBaHMU Ha-
GuBHOI 1 OypoBoii cBaii ¢ ymmpeHneM 1 0e3 yImupeHusi, CBan-000JI0UKH, TIOTPYKAEMOH C ITOJTHBIM yIalIeHUEM
TPYHTOBOTO siipa, — 110 (opmyne (12), a cBan-0060JI0UYKH, OTPYKAEMOH ¢ COXpaHEHHEM TPYHTOBOTO SA7pa W3
yKa3aHHBIX TPYHTOB Ha BbIcoTy 0,5 M 1 6onee, — o popmyne (13):

R=075a;(a; yid+ az a3 i h); (12)

R=ay(a;y7d + oz i h); (13)



rae &y, o 03, 04 — Oe3pa3MepHble KO3(D(GHUINCHTH, IPHHUMAEMBIC TI0 TaOJl. 6 B 3aBUCHMOCTH OT pacderT-
HOTO 3HAUYCHHUS yIJIa BHYTPEHHETO TPEHHS IPyHTa OCHOBAHUS, OIPEICICHHOTO B COOTBETCTBHUH C

yKa3zaHusaMu 1. 3.5;

Y7 — pacueTHOE 3HAYECHHE YJEIBHOTO BEca TPYHTa, kH/M® (tc/M’), B OCHOBaHMM CBau (IIpH BOJOHACKHI-
IIEHHBIX TPYHTAX C YYeTOM B3BEIINBAIOIIETO JICHCTBHS BOAKI);

3 3
% — OocpegHEHHOE (IO CIIOSIM) pacueTHOE 3HAUCHHE yJEIbHOTO Beca IpyHTOB, KH/M™ (Tc/M”), pacmono-
JKEHHBIX BBIIIEC HM)KHErO KOHIA CBau (IIPU BOJOHACHINIEHHBIX TPYHTAX C YYETOM B3BELIMBAIOIIETO

JIEHCTBUS BOJIBI);

d — nuamerp, M, HaGuBHOW U OypoBoi cBaif, JuaMeTp ylMpeHus (AJif CBAW C YIIUPEHHEM), CBAH-
O0OJIOUKH WM JWAMETpP CKBAXKHHBI JUIS CBaH-CTOJI0A, OMOHOJIMYECHHOTO B TPYHTE LIEMEHTHO-

TICCYAaHBIM paCTBOPOM,

h — rny6uHa 3aM05KEHHs, M, HUKHETO KOHIIA CBAW MIIM €€ YIIMPEHHs, OTCUMTHIBAEMAs OT HPHPOJHOTO
penbeda WM ypoBHS IUIAHUPOBKHU (TIPU TUIAHUPOBKE CPE3KOH), AJsl OIIOP MOCTOB — OT JJHA BOJO-
€Ma TI0CTIe eTo OOIIEero pa3MbIBa IIPH PACUETHOM ITaBOJIKE;

0) U1 IBLIEBAaTO-TIMHUCTHIX TPYHTOB B OCHOBAaHMU — T10 TaOII. 7.

IIpumeuanune. Ykazanus m. 4.7 OTHOCATCS K CiIydasiM, Korja oOecrieuuBaeTcsi 3ariyOJjeHHe cBail B

TPYHT, MIPUHATHI 32 OCHOBaHME WX HW)KHUX KOHIIOB, HE MEHEe YeM Ha JuaMeTp CBau (WM YIIMPEHHUS IS
CBaM C YUIMPEHUEM), HO HE MEHEe UeM Ha 2 M.

CBau 1 crioco0bI X yCTPOHCTBA

KoaddurueHr ycnosuit paboTsl cBau

1. HabuBHsIe 10 1. 2.5, a ipu 3a0uB-
KE& WMHBEHTAapHOU TpPyObI C HAKOHEY-
HUKOM

2. HaOuBHbBIC BUOPOIITAMIIOBAHHBIC
3. BypoBble, B TOM 4uClIE€ C yLIUpe-
HUEeM, OETOHUpYEMEIE:

a) TIPU OTCYTCTBHUHU BOJIbI B CKBOKUHE
(cyxum cmocobom), a Tarxke MpH HUC-
MOJIb30BaHUHM OOCAJHBIX HWHBEHTap-
HBIX TPYO

0) moJ BOJOW WJIM TOJ TJIMHUCTHIM
pacTBOpoM

B) JKECTKMMH OETOHHBIMH CMECSMH,
YKJIAJbIBACMBIMH C MOMOIIBIO TITy-
OuHHOW BHOpanuu (CyXUM CIIOCO-
6om)

4. BypoHaOuBHbBIC, TIOJBIE KPYTJIbIE,
yCTpanBaeMble IPH OTCYTCTBUH BOJBI
B CKB@XHHE C ITIOMOIIBIO BHOpoOcep-
JIEYHUKA

5. CBam-000JI0YKH, TOTpPy’KaeMble
BAOPUPOBAHUEM C BBIEMKOM TPYHTA
6. CBan-cTon0s!

7. BypoHHBEKIIOHHBIE, U3TOTOBIIsIC-
MBI TOJ[ 3aIIUTOH OOCaTHBIX TPYO
Wi OGEHTOHHTOBOTO PAcTBOpa C OIl-
peccoBkoii naBienueM 200-400 kIla
(2-4 at™m)

Yef
B [IECKax | B CyHC— chD]I/IHI@X B I'NIMHax
CAxX
0.8 0,8 0,8 0,7
0,9 0,9 0,9 0,9
0,7 0,7 0,7 0,6
0,6 0,6 0,6 0,6
0,8 0,8 0,8 0,7
0,8 0,8 0,8 0,7
1,0 0,9 0,7 0,6
0,7 0,7 0,7 0,6
0,9 0,8 0,8 0,8

TaGumua 5

Tabnuua 6



PacueTHble 3HaUCHHS yIla BHYTPEHHETO TPSHUS IPYHTA (],
KoothrwieHmsr rpa.
23 25 27 | 29 31 33 35 37 39
a; 9,5 | 12,6 | 17,3 | 24,4 | 34,6 | 48,6 | 71,3 |108,0|163,0
a 18,6 | 24,8 | 32,8 | 45,5 | 64,0 | 87,6 |127,0(185,0]260,0
oz npu h/d
PaBHOM, M:
4,0 0,78 { 0,79 | 0,80 | 0,82 | 0,84 | 0,85 | 0,85 | 0,85 | 0,87
5,0 0,75 0,76 | 0,77 | 0,79 | 0,81 | 0,82 | 0,83 | 0,84 | 0,85
7,5 0,68 | 0,70 | 0,71 | 0,74 | 0,76 | 0,78 | 0,80 | 0,82 | 0,84
10,0 0,62 | 0,65 | 0,67 | 0,70 | 0,73 | 0,75 | 0,77 | 0,79 | 0,81
12,5 0,58 | 0,61 | 0,68 | 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 6onee | 0,44 |1 0,49 | 0,54 1 0,59 | 0,63 | 0,67 [ 0,70 | 0,74 | 0,77
oy mipu d,
PaBHOM, M:
0,8 u 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

[pumeuanue. Jlns npomexyTounbix suauenuii @, h/d u d 3navenus xo-

s dunmeHToB ), Q> O3 U Oy ONIPEACIAIOTCS HMHTECPIIOISINCH.

I'nybuna |Pacuernoe conporusnenne R, xIla (Tc/M”), IO HIDKHAM KOHIIOM]
34JI0KC- |gaOWBHBIX W OYpOBBIX CBaif C yIIUpEHHEM H 0e€3 YIIUPEHUS u
HUS HHX- | cBaif-0005104€eK, MOTPYKAEeMbIX C BBIEMKOW TPYHTA U 3aIIOJIHIEMBIX|
HCTO KOH- |GeTOHOM TIPH MBUIEBATO-TTMHUCTHIX TPYHTAX, 32 HUCKIIOYCHHEM|

na JICCCOBBLIX, C IIOKA3aTCJIEM TEKY4YCCTU [] PpaBHbIM

can h,m| 0.0 0,1 0,2 0,3 0,4 0,5 0,6
3 850(83) | 750(75) | 630(65) | 500(50) | 400(40) | 300(30) |250(25)
5 1000(100) | 85085) | 750(75) | 650(65) | 500(50) | 400(40) |350(35)
7 1150(115) | 1000(100)| 85085) | 750(75) | 600(60) | 500(50) |450(45)

10 1350(135) | 1200(120)| 1050(105)| 950(95) | 800(80) | 700(70) | 600(60)
12 1550(155) | 1400(140) | 1250(125)| 1100(110) | 950(95) | 800(80) | 700(70)
15 1800(180) | 1630(165)| 1500(150)| 1300(130) [ 1100(110)| 1000(100) | 800(80)
18 210010) | 1900(190)| 1700(170)| 1500(150) | 1300(130)| 1150(115) | 950(95)
20 | 2300230) |2100210)| 1900(190) [ 1650(165) | 1450(145) | 1250(125) | 1050(105)
30 3300(330) | 3000(300) | 2600(260) | 2300(230) | 2000(200) - -

40 | 45000450) | 4000(400)| 3500(350) | 3000(300) |2500(250) - -

IIpumedanue J{7st cBaiHBIX (yHIAMEHTOB OMOP MOCTOB 3HAYCHUS, TIPUBE-

JICHHBIE B Ta0JI. 7, CIeIyeT:
a) TMOBBIIATH (MPU PACIIOIIOKEHUH OIOP B BOZOEME) Ha BEITUUHUHY, PABHYIO

1,5 ]/th, r1e )y — yAenbHbIH Bec Boasl — 10 kH/™® (1 TC/M3); h,, — roy6u-
Ha CJIOSL BOJBI B BOJOEME OT €€ YPOBHS NPH PAaCYCTHOM MAaBOJKE IO YPOBHS
JIHa BOZOEMa, a IPU BO3MOXKHOCTH pa3MbIBa - JIO YPOBHS JHA MOCIIE OOIIEro
pa3mbIBa;

0) moHmkaTh npu KoddduireHTe mopucTocT rpyHra € > 0,6 u m = 0,6

mpu € = 1,1.

Tabmuma 7



4.8. Pacuetnoe conporusienne R, kIla (Tc/M®), IpyHTa MO HUAKHMM KOHIIOM CBaH-000JIOUKH, TIOIPYyKae-
MO¥ 0e3 yJaJeHUsI TPYHTa WIK C COXpPAaHEHHEM I'PYHTOBOTO siipa BHICOTOW HE MEHee TPEeX TUaMETPOB 000JI0Y-
KU Ha TIOCJICTHEM JTalle e¢ MOTPY)KEHHS U He 3aIl0HsIeMON OeTOHOM (TIpU YCIOBHH, YTO TPYHTOBOE SAPO 00-
pa3oBaHO U3 TPyHTa, UMEIOIIETO TE YK€ XaPaKTEPUCTUKH, YTO U TPYHT, MIPUHATHIA 32 OCHOBAHWE KOHIIA CBAaH-
000J104KH), caenyeT MpUHUMaTh 1o Tabn. 1 ¢ koahdurenToM ycnoBuid paboThl, YUUTHIBAIOUIMM CIIOCO0 TO-
TPY>XEHHs CBaif-000J0YeK B COOTBETCTBHH C 1103. 4 TabI. 3, mpUYeM pacueTHOE CONPOTHUBICHUE B yKa3aHHOM
Clly4yae OTHOCUTCS K IUIOIIAIH MONEPEYHOTO CCUCHUSI CBaM-000JI0YKH HETTO.

4.9. Hecymyto criocodHocTh Fy, KH (TC), HAOMBHOW M OypOBOH CBali ¥ CBaH-000JIOYKH, PabOTAIOINX HA
BBIZICPTHBAIOIINE HATPy3KH, CIEIYeT ONPEREIATh 1o hopMyIIe

qu = ycuzycff;hi’ (14)

rae Y. — To ke, uto B opmyie (10);
U, yefs fi, hi — 10 xe, uto B popmyre (11).
BHUHTOBBIE CBAU

4.10. Hecymryro cnocoOHOCTh F; xH (1c), BUHTOBOI! CBal IMAMETPOM JIOMACTH d <1,2 mu mmanoit [ < 10
M, paboTarolleil Ha CKMMAIOLIYIO X BBIICPTUBAIOLIYIO HArPYy3Ky, CIEAyeT Oompenessts mo gopmysie (15), a
MIpU IUAMETPE JIOMACTH d > 1,2 M u gymHE CBan /> 10 M— TONBKO 1O [AHHBIM WCTIBITAHHI BHHTOBOM CBaH
CTaTUYECKOM Harpy3Koi:

Fo=n[(aici+ oy h))A+ufi(h-d)), (15)

TIe J.,— KO3(hQUINCHT yCIOBHI paOOTHI, 3aBUCAIINNA OT BUJA HATPY3KH, ACHCTBYIOIIEH HA CBalO, U TPyHTO-
BBIX YCIIOBHH, ¥ OIpeieIIsieMbli 110 Tabi. §;

o), O — 6e3pazmepHble KO3(PUIMEHTBI, IPUHUMAeMbIe IO Ta0l1. 9 B 3aBUCHMOCTH OT PacuyeTHOro 3Ha-
YeHHs yIJla BHYTPEHHETo TPEHHs IPyHTa B pabouei 30He Iy (o pabodeil 30HOH MOHMMAeTCs MpH-
JIeraloluii K JI0NacTH cJoi rpyHTa TONIMHOM, paBHOii d);

C] — pacueTHOE 3Ha4YCHHE YACIBHOTO CIEIICHHUS MBIIeBATO-TIIMHACTOTO WIIM HapaMeTp JIMHEHHOCTH I1ec-
4aHOTO IpyHTa B paboueii 301e, klla (Tc/M>);

Y1 — OCpPEJHEHHOE PacueTHOE 3HAYCHHE YAEILHOIO BECa IPYHTOB, 3aJICTAIOIIUX BbIIIE JIONACTU CBaH (TIpU
BOJIOHACHIMIEHHBIX IPYHTAX C YIE€TOM B3BEIIUBAIOMIETO JEHCTBUS BOMBI);

h; — riay6una 3aneranus JONacTH cBau OT IIPUPOIHOTO pesibeda, a IIPH IIIAHUPOBKE TEPPUTOPHH CPE3KOit
— OT YPOBHSI IUIAHHUPOBKHU M;

2 .

A — Tpoekuys IWIONIAIM JONACTH, M, CYMTas MO HAapyKHOMY JHAMETPY, IpU paboTe BMHTOBOW CBau Ha

C)KUMAIOIIYTO Harpy3Ky, ¥ IPOoeKnus pabodel IOy JOMACTH, T.€. 38 BEYETOM IUIOMIAIHN CCUCHUS
CTBOJIA, IPH paboTe BUHTOBOI CBau Ha BBIAEPIUBAIOIIYIO HATPY3KY;

w o 2
fi — pacueTHOe CONpOTHBIIEHHE IPYHTa Ha GOKOBOM MOBEPXHOCTH CTBOJA BHHTOBOM cBau, Klla (Tc/M”),
MIpUHAMaeMoe TI0 TadiI. 2 (OCpEeAHEHHOE 3HAUCHUE JUTS BCEX CIOEB B Ipeienax INIyOHHBI IOTPYKESHHS
CBam);

U — TIEPUMETP CTBOJA CBaH, M;
h — nnuHa cTBOMNA CBaM, MOrPYKEHHOMN B TPYHT, M;

d — nmametp nonactu cBau, M.

[pumeuanus: 1. [Ipu onpenenenun Hecymeil clTocOOHOCTH BUHTOBBIX CBal NMPH JIEHCTBHU BIABIHBAIO-
XX HATPy30K XapaKTEPUCTUKU TPYHTOB B TaOI. 9 OTHOCATCS K IPYHTaM, 3aJICTAIONINM MO JIONACThIO, a IPH
paboTe Ha BBIAEPTUBAIOIIIE HATPY3KH — HAJl JIOMACTBIO CBAU.

2. T'my6uHa 3aM0XKeHMs JONACTH OT YPOBHS IUIAHHPOBKH IOMKHA OBITH HE MeHee S5d IpH IBLIEBATO-
[JIMHICTHIX TPYHTaX U He MeHee 6d — IpH TIecyaHbIX TPyHTaX (Tae d — quaMeTp JOMacTH).

3. PacueTrHble 3HAaUCHUS YT71a BHYTPEHHETO TPEHUS (U7 U CICIUICHUS TPyHTA C; OCHOBAHMS IIPU PacyueTax I1o
dhopmyie (15) TOIKHBI ONPEACIATLCS B COOTBETCTBHH C TPEOOBAHUAMH I1. 3.5.

TaGumma 8



I'pynTH Koa¢dumuenT ycnosuii paboTsl BUHTO-
BBIX CBall MpU Harpy3Kax
C)KUMaKIUX| BbLIEP- 3HAKO-
THBAIOIIUX | MEPEMEHHBIX
1. TIMHBI U CYTTIMHKHU:
a) TBep/ble, MOIYTBEPAbIC U TY- 0,8 0,7 0,7
rOIUIaCTUYHbIE
0) MATKOTIACTHYHBIC 0,8 0,7 0,6
B) TEKy4eIUIaCTHYHbBIE 0,7 0,6 0,4
2. Ilecku u cymnecu:
a) MECKU MaJIOBJIAXHBIE U CyTIe- 0,8 0,7 0,5
CH TBEpJbIe
0) meckd BIAXHBIE W CYIECH 0,7 0,6 0,4
ITaCTUYHBIE
B) MECKH BOJIOHACHIIICHHBIE U 0,6 0,5 0,3
CYIIECH TeKY4He
Tab6mnumua 9
PacuetHoe 3HaueHue PacueTHoe 3Haue-
yraa BHyTpenHero |Koadduiuents! | Hue yria BHyTpeH- |KoadduimenTst
TpeHUsl TPyHTa B HEro TPEeHUS
paGoueii 30He @y, aj, q, | TPyHTa B pabouci | o a
rpas. 30HE @)y, Tpaj.
13 7,8 2,8 24 18,0 9,2
15 8,4 33 26 23,1 12,3
16 9,4 3.8 28 29,5 16,5
18 10,1 4,5 30 38,0 22,5
20 12,1 5,5 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4
YUET OTPULATEJBbHBIX (HETATUBHBIX) CUJI TPEHUS TPYHTA HA BOKOBOJW I10-
BEPXHOCTH CBAM

4.11. OtpunarensHble (HETaTHBHBIC) CHJIBI TPEHHS, BO3HHUKAIOIINE Ha OOKOBOHM NMOBEPXHOCTH CBAal IIPH
0Cca/ike OKOJIOCBAfHOTO IPYHTA M HAIIPABJICHHBIC BEPTUKAIBHO BHU3, CJICAyeT YUUTHIBATh B CIydasx:

TUTAHUPOBKH TEPPUTOPHH TIOJICHINKOH TOMMIHHO# 6oee 1,0 M;

3arpysKH 10J1a CKIIA/I0B MONE3HOH Harpyskoii Gomee 20 kH/M? (2 Te/m?);

3arpysKH 110J1a OKOJIO (hyHIAMEHTOB TOJIE3HOI HArPy3KOi 0T 0GopymoBanms Gomee 100 kH/M? (10 Te/m?),

yBeTH4IeHUs >(PEKTUBHBIX HAPSDKCHUH B TPYHTE 3a CUET CHATHS B3BEIIMBAIONICTO JCHCTBHS BOIBI IIPH
MOHIDKCHUH YPOBHS MOA3EMHBIX BO;

HE3aBEPIIEHHON KOHCOIUIAMU TPYHTOB COBPEMEHHBIX M TEXHOTEHHBIX OTJIOKEHUH;

YIJIOTHEHHS] HECBSI3HBIX IPYHTOB IIPH JUHAMHYECKUX BO3JCHCTBUSAX;

TIPOCAJIKU TPYHTOB MPH 3aMaulBaHUH.

[Ipumevanne. YdeT OTpPHIATENBHBIX CHJI TPEHHS, BO3HHUKAIOMINX B IPOCAJOYHBIX TPYHTaxX, CIECIyeT
MPOU3BOJIUTE B COOTBETCTBHHU C TPeOOBaHUAMHE pa3f. 3.

4.12. OTpHnaTenbHbIe CHIIBI TPEHHS YYUTHIBAIOTCS 10 TIIyOHHBI, HA KOTOPOH 3HAUYCHHE OCaIKH OKOJOCBaii-
HOTO TPYHTa IIOCTE BO3BEACHHS U 3arpy3KU CBaHHOTO (pyHIAMEHTa MpPEBBIMIACT ITOJIOBUHY IIPEACIBHOTO 3Ha-
yeHust ocajiku (yHaamMeHTa. PacueTHble CONPOTHBIIEHHS TPYHTA f; MPUHUMAIOTCS 110 TabJl. 2 CO 3HAKOM «MH-
HyC», a s Topda, wia, canpornens — musyc 5 klla (0,5 Tc/m?).

Ecnm B mpenenax AIMHBI IOTPYXKEHHOM 9acTH CBaM 3aJeTaloT HAIUIACTOBAaHUA Topda TommuHoi Oonee 30
CM ¥ BO3MOXKHA IUIAHMPOBKA TEPPUTOPUH TOACHIIIKON MM MHAs €€ 3arpyska, SKBUBAJIECHTHAsl MOJCHIIKE, TO
pacueTHOE COTPOTUBIEHHE TPYHTA f;, PACTIONOKEHHOTO BBIIIE MOJONIBBl HAMHU3LIETO (B MpEENax JUTMHBI
MOTPY’KEHHOW YacTH CBam) cios Topda, clIeayeT IPUHIMATh:

a) TIpH MOJCHIITKAX BBICOTOH MeHee 2 M — IS TPYHTOBOM MOACHIIKH U CI0EB TOp(a — paBHBIM HYIIO, JUIS
MUHEpaJIbHbIX HEHACBITHBIX IPYHTOB MPUPOAHOTO CJIOKEHUS — IOJIOKUTEIbHBIM 3HaUEHUSIM 110 Tabi1.2;



6) mpu MOACHIKAaX BBICOTOM OT 2 X0 5 M — ISl TPYHTOB, BKIIOUas MOJCHIIKY, — paBHbIM 0,4 3HaYCHUI,
YKa3aHHBIX B Tab1. 2, HO CO 3HAKOM «MHHYC», a st Topda — munyc 5 kITa (0,5 Tc/M”) (OTpHLIATENBHbIE CHITBI
TpeHHs);

B) NP HOCHINKaX BBICOTOM Oojiee 5 M — AJisl TPYHTOB, BKJIIOUas MOACHINKY, — PaBHBIM 3HAUEHUSIM, yKa-
3aHHBIM B Ta0JI. 2, HO CO 3HAKOM «MHHYC», a u1st Topha — munyc 5 I1a (0,5 Tc/M).

B npenenax HuxKHENW 4acTH cBai, I/ie 0CaJKa OKOJIOCBAHOIO IPyHTa MOCJE BO3BEJIEHUS U 3arpy3KU CBai-
HOTrO (pyHIAMEHTa MEHEe MOJOBHHBI MPEACIFHOTO 3HAYCHHS OCAIKH CBAWHOTO (DyHIAMEHTa, pacyeTHBIC CO-

NIPOTHBJICHUS TPYHTA f; CIIEyeT IPUHUMATH TOJOKHTENbHBIMU 0. Tab. 2, a juist Topda, uia, canponesns —
paBubiMu 5 kITa (0,5 Tc/M).

4.13. B ciyuae, Korjia KOHCOJIUAUs IPYHTa OT MOACHIIKK WK NIPUTPY3KH TEPPUTOPHN K MOMEHTY Hava-
JIa BO3BEACHMS HAI3EMHOHN YaCTH 3[aHHUI WM COOPYKCHHH (BKITIOUasi CBaWHBIN POCTBEpPK) 3aBEPIIMIIACH FIIH
BO3MOXKHOE 3HAYEHHE OCAJIKU IPYHTa, OKPY)KAIOIIEro CBau, MOcjIe YKa3aHHOTO MOMEHTa B pe3yJibTaTe OcTa-
TOYHOI KOHCOJIMJALMK He OyIeT MPEeBbIIIaTh OJIOBUHBI IPEEIBHOTO 3HAYEHHS OCAAKU JUIS IIPOCKTHPYEMOTO
3JaHUS] WIIH COOPYKCHHUs, CONPOTHUBICHHE I'PYHTa HA OOKOBOW IOBEPXHOCTH CBAaM IOIyCKAETCSA NMPUHHUMATh
TIOJIOXKUTEJILHEIM BHE 3aBHCUMOCTH OT HAJIMYUS MM OTCYTCTBHS mpocioek Topda. i mpociioex Topda 3Ha-
ueHue f; cresyeT mpuHUMaTh paBHbM 5 kI1a (0,5 Te/M).

Ecnu n3BecTHBI 3HaYeHNS K03()(UINEHTOB KOHCONMUAANN U MOy AedopMaruy TOpGOB, 3aJIeTafOMNX B
npejenax JUIMHBI OrPY’KEHHOW YacTh CBau, U BO3MOKHO OIPEACIICHUE 3HAUYCHUSI OCAIKU OCHOBAHHS OT BO3-
JEWCTBHS TIPUTPY3KH TEPPUTOPHH UIS KaXKIOTO CIIOS IPYHTA, TO IIPU OINPEAENEeHUN HEeCyIIeH CIOCOOHOCTH
CBaM JIOITyCKAETCs] yUUTHIBATH CHJIBI CONPOTHBICHUS TPYHTA C OTPUIATEIBHBIM. 3HAKOM (OTPHIATEIbHBIC CH-
JIbI TPEHHUS) HE OT YPOBHS HOJIOIIBBI HIKHETO CII0st Topda, a HauMHAast OT BEPXHETO YPOBHS CJIOS TPYHTA, 3Ha-
YeHHE JOMOTHUTEIBHON OCAIKH KOTOPOTO OT MPUTPY3KU TEPPUTOpUH (OIpeeNICHHONH HauyMHAs C MOMEHTa
Hepeiauy Ha CBAI0 PacueTHOI Harpy3Ku) COCTaBISIET MOJIOBHUHY MPEACIBHOIO 3HAYCHUS OCAIKHU JUIsl IPOSKTH-
PYEMOT0 37aHHS HIIU COOPYKEHHS.

5. ONNPEJIEJIEHUE HECYIIEA CIIOCOBHOCTH CBAM IO PE3YJIBTATAM ITOJIEBBIX
HCCJEIOBAHUI

5.1. VUcnblTanus cBail CTaTUYECKOM M AMHAMHUYECKOW Harpy3kaMu clielyeT MpOM3BOAMTH, COOMIOAas Tpe-
6oBarus 'OCT 5686-78, a ucHbITaHUS TPYHTOB CTATHYECKUM 30HIAWPOBAHHEM M 3TaloHHOH cBaeit - [OCT
20069-81 u I'OCT 24942-81.

IMpumevyanue. J[isg 3a0MBHBIX BUCSYMX CBal ATHHOM Oosiee 12 M BMECTO UCIIBITAHUN IPYHTOB 3TAJIOHHOM
CBaell JIOIyCKaeTcsl MPOU3BOJUTH HCIBITAHUS CTATUUYECKOM HAarpy3koi ¢ IMOMOILBIO METAJUIMYECKOM CcBau-
30HAa AMaMeTpoM 127 MM, KOHCTPYKLHs KOTOpOH oOecrnedyuBaeT paslelibHble U3MEPEHHS COMPOTHBICHUS
IPyHTa IO/ HIDKHAM KOHIIOM ¥ HA yd4acTKe GOKOBOI moBepxXHOCTH (Mydre Tpenns) miomamsio 0,25 m?. Hc-
MBITAaHUS TPYHTOB CBAael-30HIOM cJeNyeT NMPOM3BOAUTH B cOOTBEeTCTBHU ¢ TpeboBaHusiMu ['OCT 24942-81
MPUMEHUTEIBHO K ATAJIOHHOM cBae Ttuna Il.

5.2. s ompeneneHus: Hecylield CIOCOOHOCTH CBail 1O pe3yabTaTaM IOJIEBBIX HCCIIEOBAHUM IS KaXI0TO
3/1aHUSI WJIA COOPYIKCHHUS JIOJIXKHO OBITh MPOBEACHO HE MEHEE:

CTaTHYCCKHUX MCIBITAHUH CBAW M CBAM-IITAMIIOB ........ccceevuveeeeennnns 2

JUHAMHAYECKUX UCTIBITAHUH CBAM ...vveeeivieveieeiceieieee e

WCIIBITAHUYN TPYHTOB 3TATIOHHOM CBACH. .....vveviniieeiiieeeiiieeiiee e

HCHBITAHUHA CBAM-30HIOB ...vvveeeerrrereeeeerereeeesrreeeeenersreeeesssseeeennnnns

UCIIBITAHUI CTATUYECKUM 30HIUPOBAHHEM

5.3. Hecymyro cnoco6HocTs Fy kH (Tc), cBaii 110 pe3ynbTaTaM UX HCHBITAHUIN BIABIMBAIOLIEH, BBIICPIU-
Balollell U TOPU3OHTATLHON CTATUYECKUMH Harpy3KaMH W O pe3ylibTaTaM WX TUHAMUYECKUX HWCTIBITAHUH
CIIE/IyeT OMPEeaessTh 1o hopmyie

F,
Fy=y.= " (16)

rae Y.,— ko3 QunueHT ycinosuil paboThl; B CIydae BAABIMBAIOIIMX MM FOPH30HTAIBHBIX HATPY30K ). = 1; B
CiIy4ae BBIICPrUBAIOIIMX HArPY30K MPHUHUMACTCS [10 YKa3aHUsAM II. 4.5;
F,, — HOpMaTHBHOE 3HaYCHHE HPEACIBHOTO COMpOTHBICHUs cBau, KH (Tc), ompeznensemMoe B COOTBETCT-
BUU C yKa3aHUSAMH mIL. 5.4 — 5.7,



Yo~ KO QUIMEHT HAJIEKHOCTH 110 TPYHTY, IPUHMMAEMBIH 0 yKa3aHHAM 1. 5.4.

I[IpumeuyaHue. Pe3ynpTaThl CTATHYECKUX HCIBITAHHHA CBail HA TOPH30HTAIBHBIC HArPY3KH MOTYT OBITH
WCTIONIB30BaHbI JUTI HEIIOCPEICTBEHHOTO ONpPE/IeNICHHs] PacueTHON Harpy3KH, JOIyCKaeMoi Ha CBalo, €CIIH ycC-
JIOBUSI UCIIBITAHUI COOTBETCTBYIOT NCHCTBUTEIBHBIM YCIOBUSIM PabOThI CBau B (pyHOaMEHTE 3aHUS WM CO-
OpY KEHHSI.

5.4. B ciyuae, ecnu YMCIIO CBaid, UCTIBITAHHBIX B OJMHAKOBBIX TPYHTOBBIX YCIIOBHSX, COCTABIISIET MEHEe
IIECTH, HOPMATHUBHOE 3HAUYCHHE MPEICIIFHOTO CONPOTHUBICHHS cBau B (opmyie (16) cienyer NpHHUMATh paB-
HBIM HaWMEHBILIEMY MPEICIbHOMY CONPOTHBICHHIO, MONYyYCHHOMY M3 Pe3yJbTaToB MCIBITAHWH, T.e. F , =
Fmin, a K09DOHUIHMEHT HAIEKHOCTH 110. TPYHTY g = 1.

B ciyuae, ecin 9MCIIO CBAif, MCIIBITAHHBIX B OIMHAKOBBIX YCIIOBHSIX, COCTABIISET WIeCTh 1 Goiee, [, 1 Yy
CIIe/TyeT OMpeeNATh Ha OCHOBAaHWH PE3YyJIbTaTOB CTATHCTHYECKOH 00pabOTKN YaCTHBIX 3HAUYCHUH MPeeTbHBIX
CONpOTUBJICHUI cBali [, IONyYeHHBIX HO JaHHBIM MCIBITAHMI, PYKOBOACTBYsACh TpeGopanusamMu ['OCT
20522-75 npUMEHHUTEIBHO K METOJUKE, IPUBEIACHHON B HEM ISl ONpPEACTICHHs] BPEMEHHOTO CONPOTHUBIICHUS.
ITpu sTOM 11 OIpeNeNeHUs] YAaCTHBIX 3HAYEHUH IMpPEJeNbHbIX COIPOTUBICHUM ClEAyeT pyKOBOACTBOBATHCS
TpeOOBAHUSMU II. 5.5 TP BIABIHBAIOIINX, II. 5.6 — IPU BBLAEPIUBAIOIINX H TOPU30OHTAIBHBIX HArpy3Kax H II.
5.7 — 1pu TMHAMHUYECKHUX HCTIBITAaHUSIX.

5.5. Ecnu Harpyska Ipu CTaTUYECKOM MCIBITAHUU CBail HAa BIABIMBAaHUE JOBEIEHA 0 HATPY3KHU, BBI3bI-

BAIOIICH HEMPEPHIBHOE BO3PACTAHKE UX OCAIKH § 0e3 yBemHueHHUs HAarpy3Kku (mpu § <20 MM), TO 3Ta Harpy3ka
MPUHAMAETCS 38 YACTHOE 3HAYEHHE TIPEIETLHOTO CONPOTHBICHUS F), HCTIBITHIBAEMOM CBaH.

Bo Bcex ocTanmbHBEIX citydasx il (yHAAMEHTOB 3IaHUH U COOPYXEHHH (KpoMe MOCTOB M THAPOTEXHUYE-
CKMX COOpYXEHHl) 3a YaCTHOE 3HAYEHWE MNpPEJETHLHOTO CONPOTHBIEHUS cBau ), BjaBnmBaromeil Harpyske

ClIe/TyeT MPUHIMATh Harpy3Ky, MO BO3ICHCTBHEM KOTOPO HCIBITHIBaEMas CBast IIOJMYIHUT OCAAKY, PABHYIO § U
ornpeaenseMylo 1o ¢hopmyie

s = é/Su,mt; (17)

TIe Sy, ;e — TpeleNbHOe 3HaYeHHE cpeqHeil ocaaku (yHIaMEeHTa IPOSKTHPYEMOTO 3JaHuUs WIH COOPYKSHNS,
ycranaBnuBaeMoe 1o ykazaausam CHull 2.02.01-83;

¢ — koo UIMERT Mepexosia OT MPEETBHOTO 3HAYEHUS. CPEHENH OCaniKu (yHIAMEHTa 31aHUs WM CO-

OPY)XEHHS Sy, ;my K OCAJIKE CBaH, MONYYCHHOH MPU CTATUYECKHX UCIIBITAHUAX C YCIOBHOW CTaOMIIH-
3anuen (3aTyXaHHEeM) OCaJIKH.

3nauenne koddduimenta § craeayeT MPUHAMATh paBHbIM 0,2 B CIIydasx, KOT/Ia CIIBITAHHE CBail IPOU3BO-
JIUTCS TIPU YCJIOBHOM cTabunmsanuy, pasHoi 0,1 MM 3a 1 4, ecnu moj MX HIKHUMHU KOHIJAMU 3aJIETalOT Iecya-
HbI€ WJIU IBUIEBATO-TIMHUCTBIE TPYHTBI C KOHCHUCTEHLUEH OT TBEPAOH 10 TYyroILIACTUYHOM, a Takke 3a 2 u,
€CITH T0J] UX HIDKHMMH KOHLIAMHM 3aJIeTaloT IMbUIEBATO-TTIHHUCTBIE TPYHTHl OT MATKOIIACTHYHON 10 TeKyuen

KOHCHCTEHIMU. 3HaueHue KodpuiuenTa § N0MyCKAeTcs yTOYHATh 10 Pe3yJIbTaTaM HalIoIeHHil 38 ocajiKa-
MH 3[JaHU#, IOCTPOCHHBIX HA CBailHBIX (YHIAMEHTAX B AHAJOTHYHBIX IPYHTOBBIX YCIOBHSX.

Ecnu ocanka, onpenenennas no dpopmyse (17), okaxercs 6onee 40 MM, TO 32 YaCTHOE 3HAYCHUE TIPEICITh-
HOTO CONPOTHBIICHHUS CBau [, cielyeT IPUHUMATh HATPY3KY, COOTBETCTBYIOILYIO S = 40 MM.

Jli1sl MOCTOB U TMAPOTEXHUYECKUX COOPY KEHMIi 32 HpeelbHOE COIPOTUBIEHUE cBau [, ipu BhapiuBaro-
LIMX Harpy3Kax ClieAyeT MPUHUMATh Harpy3Ky Ha OHY CTYICHb MEHEE Harpy3KH, IPU KOTOPOH BBI3BIBAOTCSI:

a) IpHpAIICHHE OCAIKH 32 OJJHY CTYIICHb 3arpykKeHus (IpH oOIIeM 3HaueHUH ocaaku oonee 40 M), npe-
BBIIIAOIIEE B 5 pa3 u Ooliee mpupalieHne 0CaaKH, OIyIeHHOE 32 MPEIIECTBYIONIYIO CTYTIEHb 3arpy KeHIs;

0) ocazika, He 3aTyxarolas B TeUeHHE CYTOK U Ooiee (Ipu 00IeM 3HaYeHuH ee Oonee 40 Mm).

Ecnu npy MakcHMa bHOW JTOCTUTHYTOW TP UCTIBITAHUSIX HArpy3Ke, KOTOpas OKaKeTCsl paBHOW min Ooliee
1,5 F4 [rne Fy— Hecymas ciocoGHOCTh cBaM, noAcuMTanHas 1o Gpopmynam (5), (8), (9), (11) u (15)], ocamka
CBau S TIPU MCIIBITAHUAX OKAXKETCsI MeHee 3HaYeHus, onpeaeneHHoro no ¢popmysne (17), a 171 MOCTOB U THIPO-
TEXHHYECKUX COOpYxeHHid — MeHee 40 MM, TO B 3TOM CJIydYac 3a 4aCTHOE 3HAYCHHUE IPEIeIbHOTO COMPOTUB-
nenus cBau F), fomyckaercs NpyMHAMATE MAKCHMAIBHYIO HATPY3KY, TONYYEHHYIO IIPH MCIILITAHUSIX.

Ipumeuanus: 1.B oTnenpHBIX CiTydasx MpU COOTBETCTBYIOIIEM OOOCHOBAHUU JIOMYCKAETCS MPUHUMATH
MaKCHMAaJIbHYIO HAarpy3Ky, IOCTUTHYTYIO [IPH UCIIBITAHUAX, paBHOi Fj.



2. CTyneHH 3arpy>XeHHs IIPH HCHBITAHUSIX CBal CTaTHYECKON BIABIMBAIOIICH HArpy3KOH JOMKHBI HAa3HA-
garthes pasHBIME 1/10 - 1/15 npeamonaraemMoro npeaenbHOro COMpOTUBIEHHs cBan [,

5.6. Ilpu ucnblTaHUKM CBail CTATMYECKON BBIIIEPTUBAIOLICH WM TOPU30HTAIBHON HArpy3KoW 3a 4acTHOE
3HAYEHWE MPEIETBHOTO compoTuBnenus Fy, (cM. m. 5.4) 1o rpadukaM 3aBHCHMOCTH TIEPEMENIEHHN OT HArpy-
30K IPHHUMACTCSA HATrpy3Ka Ha OAHY CTYIICHb MEHEEe Harpy3Kd, 0e3 yBEIMUCHUS KOTOPOI MepeMeNeHUs CBan
HETIPEPHIBHO BO3PACTAIOT.

I[Ipumeuanne. Pe3ynpraTel CTAaTHYECKMX WCTBITAHWH CBail Ha TOPH3OHTAIBHBIC HATPY3KH MOTYT OBITH
UCTIONB30BaHbl ISl HEMOCPEACTBEHHOIO OINpEETEeHHs PACUETHBIX MapaMeTPOB CHUCTEMBI «CBas — TIPYHT»,
UCTIOJIb3YEMBIX B PacueTax Mo peKOMEHAyeMOMY IPHIOKEHHIO 1.

5.7. [lpu IMHAMMYECKUX UCTIBITAHUSX 3a0MBHBIX CBAll YACTHOE 3HAYECHHUE TIPEAETHLHOTO COMPOTHBICHHS [,

kH (1c), (cM. 1. 5.4) M0 JaHHBIM WX TIOTPYKEHHS TIPH (HaKTHUCCKUX (M3MEPEHHBIX) OCTATOYHBIX OTKa3ax S, =
0,002 M cremyeT onpeaeaTs mo popMyie

AM 4Ed m, + & (m, +
P o m)
2 nAds, m;+m,+m,

Ecnu daktuueckuil (M3MepeHHBIH) oCTaTOYHbIH 0TKa3 S, < 0,002 M, TO B mpoekTe cBaiflHOro GyHIaMeHTa
CIIe/IyeT MPeayCMOTPETh IIPUMEHEHHE VIS MOTPYKEHHUs CBall MOJIOTa ¢ OOJIBILCH 3HEprueH yaapa, mpu KOTo-

poii ocTaTouHblii 0TKa3 Oyzer S, = 0,002 M, a B Cliy4ae HEBO3MOXHOCTH 3aMEHbI CBa€OGOMHOTO 000PYI0BaHUS

¥ [IPY HAIMYUA OTKA30MEPOB YACTHOE 3HAYECHHUE TIPEIEIBLHOTO conpoTusnenus ceau F), kH (tc), cnemyer on-
penensTs mo popmyie

Foo L 2ty 8Ed(s, +s,) _ m,

. ®-1] 19
“©20 s, +s, (2s,+s,)° m,+m, (1)

B dopmynax (18) u (19):
7] — ko3 UnUEHT, MPUHUMAaEMBIii 1o Tabu1. 10 B 3aBUCHMOCTH OT MaTepuasa CBaw, kH/M* (te/md);

A — IuIomaab, OrpaHWYC€HHAasA HApY>XHBIM KOHTYPOM CIUIOIIHOI'O HJIK IIOJIOTO IOIIEPEHYHOI'0 CCUCHUA
CTBOJIa CBan (He3aBI/ICI/IMO OT HaJIMYUA WA OTCYTCTBUA Y CBaAU OCTpI/ISI), Mz;

M — xo>pdunuent, npuHUMaeMBblii IIpy 3a0UBKe CBail MOIOTAMH yJAPHOIO JEHCTBHS PABHBIM €IUHHIIE,
a Tpu BUOPONOTPYXEeHUHU cBail — 1o Tabia. 11 B 3aBUCHMMOCTH OT BUAA TPYHTA MOJA UX HUKHUMHU
KOHIIAMHU;

E; — pacuernas sneprus ymapa monora, kJlx (Tc-M), IprMHAMaeMas 110 Tabu. 12, WM pacdeTHas SHEprus
BHOpoTOrpysxareneil — mo tabi. 13;

Sq — (haKTHYECKHUH OCTAaTOYHBIA OTKa3, PaBHBIM 3HAYEHHIO ITOTPYKEHUS CBaM OT OJHOTO yjAapa MOJOTa, a
P IPUMEHEHUH BUOPOIIOTpYKaTelieil — OT ux paboThl B TeueHHne | MUH, M;

Se/ — YIPYTHil OTKa3 cBau (yIpyrue MEepeMEIICHUsI TPYHTa U CBaM), OMPEACIAEMbIA ¢ IIOMOIIBI0 OTKa30-
Mepa, M;

M — Macca MOJIOTa WIIM BUOPONOTPYKaTeIs, T;

M, — Macca CBau M HaroJIOBHUKA, T;

m3 — Macca nmojaoadka (mpu BUOponorpyxxeHuu cait 113 =0),T;

m4 — Macca yJapHO# 4acTd MOJIOTa, T,

& — K03 (OUIMEHT BOCCTAHOBIICHUS yAapa; IMPH 3a0UBKE JKENE300€TOHHBIX CBAil MOJOTaMH yIapHOTO
JICUCTBUS C PHUMCHEHHEM HArOJOBHHKA C JACPEBSHHBIM BKIIAIBIIIEM &= 0,2, a mpu BUOpOMOrpy-
JKarele 82 =0;

O — xosppunuent, 1/kH (1/1¢), onpenensempiii mo GopmyJie

1(n, n m
O=—|L4+—L | Do —h), (0
A\ A A,y VO



specs A, my, M — 1o xe, uTo B hopmynax (18) u (19);

Ny, Ny — ko>(OUIMEHTH EPEX0/a OT JMHAMUYECKOTO (BKIIKOYAIOIIET0 BA3KOE CONPOTUBICHHUE IPYHTA) K
CTaTHYECKOMY COMPOTHUBIICHHUIO FPYHTA, IPUHUMAEMbIC COOTBETCTBEHHO PABHBIMU: IJIsl TPYHTA IO

HH>KHMM KOHLOM cBau 71, = 0,00025 c-m/kH (0,0025 c-m/Tc) 1 anst rpyHTa Ha G0KOBOMH MOBEPXHOCTH
ceau 711y = 0,025 c-m/kH (0,25 c-m/tc);

. . 2
Ay — nnomans 60K0BOT MOBEPXHOCTH CBAH, COPHUKACAIOMICHCS C TPYHTOM, M';

g — ycKopeHHe CBOOOIHOTO MasieHusl, papHoe 9,81 M/c%;

H — paxtndeckas BrIcOTa MaJeHUs yAapPHON YaCTH MOJIOTA, M;

h — BBICOTA IEPBOTO OTCKOKA Y/IAPHOI YaCTH JU3€Tb-MOJIOTA, IPUHAMAEMas COrIacHo Tabi. 12, s apy-

I'UX BHIOB MOJIOTOB /1 = 0.

Ipumeuanus: 1. [Ipu 3a0uBke cBaii B TpyHT, MOAJIEKAILUI yIaleHUIO TIPU pa3paboTKe KOTIOBaHA, WIIH
B TPYHT JHa BOJIOTOKA 3HAYEHHE PAaCUETHOTO OTKa3a CIEAyeT ONpPEAeNsATh NCXOAS M3 Hecymlel crocoOHOCTH
CBail, BBIYMCICHHOH C y4eTOM HEyAaJIeHHOTrO WY MOJIBEPKEHHOTO BO3MOKHOMY Pa3MBIBYy TPYHTA, a B MECTax
BEPOSTHOTO MPOSBICHHUS OTPUIATEIBHBIX CHII TPEHHUS — C HX YYETOM.

2. B cayuae pacxoxaenus Ooinee yem B 1,4 pa3a 3HaUeHHI HeCyIel cliocOOHOCTH CBal, OMpeIeIeHHbIX O
tdhopmynam (18) — (20), ¢ Hecyiel cIOCOOHOCTHIO, ONPEIEIEHHON PacyeToM B COOTBETCTBHU C TpeOOBaHUS-
MU pa3fl. 4 (1o pe3ylbTaTaM JJaOpaTOPHBIX ONpeNeIeHIH (PH3UKO-MEXaHHIECKUX CBOMCTB IPYHTOB), HEOOXO-
JTUMO JIOTIOJTHUTENBHO TIPOBEPHUTH HECYIIYIO CIOCOOHOCTH CBail MO Pe3yJIbTaTaM CTaTHYECKOTO 30HIUPOBAHUS

WA CTaTUYECKUX UCTIBITAHUN CBaM.

Cryuaii pacyera

Koaddunuenr 1), kH/m (Te/m")

HcnpiTanue cBaii 3a0UBKOM U JOOMBKO# (a
TaKKe B CIIyyae OMPEACICHHS OTKAa30B)
IIpY BUJaxX CBail:

JKEJIe300CTOHHBIX C HArOJIOBHUKOM 1500(150)
JIepEBSTHHBIX 0e3 mo10adKa 1000(100)
JIEPEBSTHHBIX C MOI0A0KOM 800 (80)

Konrponp Hecymieil cnocobHoCcTH cBail 1o

pe3ynbTaTaM HpPOW3BOJCTBCHHON 3a0MBKH

npu 3Havennn E /5, xH/1c:
1000(100) u menee 2500(250)
2000(200) 1500(150)
4000(400) 950 (95)
8000(800) u dosee 700(70)

I'pyHTBI O/ HIXKHUM KOHIIOM CBau Kosddurment M

1. KpynmHOOOIOMOYHBIE C MECYaHBIM 1,3

3aITOJTHUTEIIEM

2. lleckum cpemHell KpYNMHOCTH | 1,2

KpYITHBIE CpEJHEH IUIOTHOCTH H Cy-

MeCH TBEPIbIC

3. Ileckn Menkue cpeAaHed IUIOTHO- 1,1

CTH

4. Tlecku mbUIEBATHIE CPEIHEH IJIOT- 1,0

HOCTH

5. Cynecu miIacTU4HbIC, CYTJIIMHKU U 0,9

TJIHBI TBEP/IBIE

6. CyriMHKY U TJIMHBI IOy TBEPIbIE 0,8

7. CyrinvHKY M TIMHBI TYTOIJIaCTHY- 0,7

HBIC

Ipumeuanue. Ilpy IUIOTHEIX IeckaX 3HaueHus kod(ouuuenta M B

Tabmuma 10

Tabmuma 11



no3. 2-4 tabn. 11 caegyer moBeimate Ha 60 %, IpH HAMMYMU MaTEpUATIOB
CTaTH4YECKOro 30HaupoBanuss —Ha 100%.

Moot Pacuernas sneprus yaapa Monora
E;, x]Ix (Tc-m)
1. IlonBecHO# WJIM OJUHOYHOTO JIEH- GH
CTBHUSA
2. TpyOuartslii JU3ENb-MOIOT 0,9GH
3. lIITaHroBBIi AU3€Nb-MOIOT 0,4GH
4. Jlu3enbHBI TPH KOHTPOJIBHOI G(H-h)

,I[O6I/IBI(6 OAWHOYHBIMHU YyOdapaMH 0e3

IoJa4yu TOIlIMBa

Ipumeyanus: 1. G — Bec ynapHoii yactu Monora, kH (Tc).

2. B no3. 4 h — BricoTa MEPBOro OTCKOKA yJapHOW YacTH AU3EIb-MOJIOTa
OT BO3IYyIIHOW MOAYLIKH, ONpenessieMasl o MEpHOM peiike, M. It npensa-
PUTENBHEIX PACUETOB JOIMYCKAETCs IPUHUMATh: ISl INTAHTOBBIX MOJIOTOB /1 =
0,6 M, 15151 Tpy6uaTHIX MONIOTOB /1 = 0,4 M.

Bosmymaromas cuna Bu6-
ponorpysxarens, kH (Tc)

OKBHUBAJICHTHAsI pacyeTHasi SHEPIust yaapa Buo-
ponorpyxatens, KJDx (Tc-M)

100(10) 45,0(4,5)
200(20) 90,0(9,0)
300(30) 130,0(13)
400(40) 175,0(17.5)
500(50) 220,0(22)
600(60) 265,0(26,5)
700(70) 310,031)
800(80) 350,0(35)

Ta6muma 12

Tabmuma 13

5.8. Hecymyto cioco6uocts £y kH (Tc), 3a0MBHO} BuCsueii cBau, paboTaoNIel Ha CKUMAIOIIYIO HAIpY3-
Ky, 110 pe3yJibTaTaM UCIIBITAHUI TPYHTOB TAJIOHHOH CBae, HCIIBITAHUI CBaU-30H/a WJIM CTATUYECKOTO 30H]U-
POBaHUsI CIIEeyeT ONpPEAEISITh IO hopMyIie

VCZ,Fu

F P " R 21
Vs
rae J.,— ko3 uueHt ycnouit padbotsr; Y. = 1;
71 — 4YHUCIIO UCTIBITAHUN IPYHTOB ATAJIOHHOM CBael, UCTIBITAHUM CBau-30H/1a WA TOYEK 30HAUPOBAHNUS;
F,, — uactnoe 3nauenue npemensHOro conporueiaenus csau, KH (TC), B MECTe HCIBITAHUS IPYHTOB 3Ta-

JIOHHOUW CBaci, NCTIBITAHUS CBAK-30H/Ia WM B TOYKE 30HIUPOBAHUS, ONPEICICHHOS B COOTBETCTBUU
¢ TpeboBanusamu . 5.9, 5.10 wu 5.11;

}/g,— KOB(i)(l)I/IHI/IeHT HaICKHOCTHU IIO TPYHTY, ycTaHaBJ’IHBaeMBIﬁ B 3aBUCHUMOCTHU OT U3MCHYUBOCTHU IIOJTYy-

YCHHBIX YAaCTHBIX 3HAYCHHI TpEaACIBHOIO CONPOTUBIICHUA CBaU Fu B MeCTaX HCIBITaHHH TPYHTOB
JTAJIOHHOM CBaCﬁ, HCIIBITAHUHA CBan-30HJa WJIN B TOYKAX 30HAUPOBAHUA W YHCJIAa DTUX HCTBITAaHUN

WJIN TOYECK NTPU 3HAYCHUU ,[[OBCPI/IT@JILHOﬁ BCPOATHOCTHU o= 0,95 B COOTBCTCTBHH C Tpe6OBaHI/I$IMI/I

I'OCT 20522-75.

5.9. YacTtHOoe 3HauYeHHE MPENEIBHOTO CONPOTUBIICHHS 3a0MBHOM CBaW a MECTE UCIIBITAHUS TPYHTOB 3Ta-

7OHHOIA cBaeit [, kH (Tc), crenyeT onpeaensrs:

a) MIPU UCTIBITAHUH TPYHTOB 3TanoHHO# cBaeit Tuna 1 (TOCT 24942-81) — mo popmyiie



u
F = ;/XPM—F (22)

u,sp?
sp

rae Ysp— Kod(pduument; Y, = 1,25 npu 3armyOneHuy CBau B IJIOTHBIE NECKU HE3aBUCHUMO OT UX KPYHMHOCTH
WK KPYIIHOOOJIOMOYHBIE IPYHTBI U Jsp = 1 I OCTaIbHBIX TPYHTOB;
U, Ugp - NEPUMETPBI ONEPEYHOTO CEYEHHS CBAal M STAIOHHOH CcBau;

F, sp — gactuoé € 3HaYeHHUe MPEIEIbHOTO COMPOTUBICHUS dTATOHHOM cBan, KH (TC), onpenensemoe
10 Pe3yJIbTaTaM UCIBITaHUS CTATUYECKON HArPy3KOH COTIacHo 1. 5.5;
0) npu ucnbITaHUU TPyHTOB dTasionHo cBaeid Tuna 11 wmm I (TOCT 24942-81) — no dopmyie

Fu = }/CRRS])A + }/Lff;puh’ (23)

rae Jer— KO3(QOUIMEHT YCI0BUH pabOThI O/ HIDKHIM KOHIIOM HAaTYpHOH CBay, IPHHUMAeMBIii 10 Tabi. 14 B

3aBHCHMOCTH OT NPECIBHOTO CONPOTUBIICHNUS TPYHTA I10/] HIKHUM KOHLIOM 3TalIOHHOI cBan Ry

R, — npezienbHOE CONPOTHBICHHE IPYHTA MO HIKHEM KOHIIOM 9TaJIOHHOI cBaH, KIla (Te/MP);

A — nnomae nonepevHoro cedeHus HATYPHOM CBau, M;

Yef — K03dduument ycnosuit paboTel Ha 60KOBOI OBEPXHOCTH HATYPHOI CBaH, NPUHUMAEMBIH 11O TabJL.
14 B 3aBUCHMOCTH OT CPE/IHETO 3HAYEHUS TPEIEIHLHOTO COIPOTUBIICHHUS TPYHTA Ha GOKOBOI MOBEpX-
HOCTH JTaJIOHHON CBan fsp.

fsp — CpeJHee 3HaYCHHE IPEICIBHOTO COMPOTHBIICHHUS IPyHTa HAa OOKOBOM MOBEPXHOCTH TAIOHHON CBaH,
klla (TC/MZ);

h — rny6uHa norpysKeHus HATYpHOH cBau, M;

U — NEpUMETP MONIEPEYHOT0 CEYEHUsI CTBOJIA CBAU, M.

IIpumeuanue. Ilpu npumeHeHun >TamoHHOM cBau Tumna Il ciexyer mpoBepUTh COOTBETCTBHE CYyMMBI
MpeEeTbHBIX COMPOTHUBICHUI TPYHTA IO HWKHAM KOHIIOM M Ha OOKOBOW IMOBEPXHOCTH ITAJOHHOHN CBau ee
peaeabHOMY CONPOTUBIIEHHIO. Ecnu pazHuna Mexay HuMuU npesbimaet + 20 %, To pacueT npeaenbHoro co-
MIPOTHBJICHUS] HATYPHOMN CBaM JIOJKEH BBIMTOJHSTHCS KakK JJIsl STAJIOHHOW cBau THIA 1.

5.10. YacTHoe 3Ha4YEHHE MPEIEIBHOIO COMPOTUBIIEHHS 3a0MBHOM CBaW B MECTE UCIIBITAHHI cBau-30H1a F,
kH (1c), cnenyer onpenensats no Gopmyie

Fu = 7CRRPSA + uzyqf'fps,ihi)7 (24)

e Yer - KOOQQUIMEHT ycnoBuid paboThI TPyHTa O] HIDKHUM KOHLIOM CBaM, NPHHUMaeMblid paBHbIM 0,8;

R - nipesienbHOE CONPOTHBIICHHE IPYHTA O] HIKHMM KOHIIOM CBaH-30H1a, KITa (Tc/MP);

Yer - K03 dHIHEHT ycaoBuil paboThI i-T0 CI0s TPyHTa Ha OOKOBOIH HMOBEPXHOCTU CBAM, IPUHUMAEMBIH 110
Tabma. 14 B 3aBUCUMOCTH OT CPEJHETO 3HAYEHUSI TPEICITBHOTO YACTHHOTO COMPOTHBIICHUS i-TO CIIOS
rpyHTa Ha OOKOBO# MOBEPXHOCTH CBaMU-30H/1a me, i

];,s, ; — CpeIHee 3Ha4YCHHE IPEIeIIBHOTO COMPOTUBIICHHUS [-TO CIIOSl PYHTa Ha OOKOBO MOBEPXHOCTH CBaH-
30m1a, KITa(Tc/M?);

h — TonmuHa i-ro cIos rpyHTa, M.

Ta6numa 14

Kospuument Kosdunment y 8
JcR B 3aBUCH- 3aBUCHMOCTH OT f,

RS])} fé“py




kla (te/M%) | mocrw or R . ﬁm’ ;, | 91 OTAJIOHHBIX Koaddunument
cBail Tunos II u 111

UL s | x[la | mpu mec- | mpw meI- Yef B 3aBHCHMO-
3TaJIOH |3TanoH-|(tc/M”)| 4aHbIX | JeBato- CTH OT g1 AT
HBIX | HBIX IpyHTaX | TIIMHH- cBa, 317(‘; éz{a
cBaif | cBait CTBIX
tuna Il |Tuna III rpyHTax
<2000(200) | 1,15 1,40 [<20(2)| 2,00 1,20 0,90
3000(300) | 1,05 1,20 |30(3)| 1,65 0,95 0,85
4000(400) | 1,00 0,90 |40(4)| 1,40 0,80 0,80
5000(500) | 0,90 0,80 |50(5)| 1,20 0,70 0,75
6000(600) | 0,80 0,75 |60(6)| 1,05 0,65 0,70
7000(700) | 0,75 0,70 |80(8)| 0,80 0,55 -
10000(1000)| 0,65 0,60 |>12012)] 0,50 0,40 -
>13000(1300)] 0,60 0,55 - - - -

[pumedanns: 1. it mpOMeXyTOUHBIX 3HadeHHH R, 1 fsp 3HAYEHUS Y R

U Yof ONPENENAIOTCS HHTEPIOIALMEN.
2. B ciyuae, ecau mo 60KOBOM MOBEPXHOCTH CBaW 3aJ€raroT MecUaHble U

IbLIEBATO-IIMHUCTBIE IPYHTBI, KOI(QOUIUEHT ) r onpenensercs 1o GpopmyJie
! " "
Vg 2+ 752N
- I ,

rie z h, Z h!' — cymMMapHbie TONIIUHBI CIIOCB COOTBETCTBEHHO IECUAHBIX

Yef

¥ TIBLIEBATO-TIIHHHCTBIX TPYHTOB;

Ve Ve — KOODOUUHEHTBI YCI0BHHA paGOThI STAIOHHBIX CBAN M CBaii-
30H/I0B COOTBETCTBEHHO B TECYAHBIX M MbUIEBATO-TIMHUCTHIX
IpYHTaX.

5.11. YacTHoe 3HaYe€HME NPEIEILHOTO COMPOTUBIEHNS 3a0UBHOI cBay B Touke 30HaupoBanus F, kH (Tc),
CIIE/TyeT OMPENeIATh 10 hopMyie

F,=R,A+fhu 25)

Ry — npenensHoe conpoTuBneHue TPYHTa IO/ HAKHAM KOHIIOM CBaM MO JaHHBIM 30HAMPOBAHHUS B Pac-
. 2
cMmatpuBaeMoii Touke, klla (Tc/m”);

f — cpennee 3HaueHME TIPEIETLHOTO COMPOTUBIEHUS TPYHTA Ha GOKOBOH MOBEPXHOCTH CBAM MO JAHHBIM
30HIUPOBAHMS B paccMaTpuBaeMoii Touke, klla (Tc/m);

h — rny6uHa HOrpyKeHHs CBaU OT IOBEPXHOCTU TPYHTA OKOJIO CBAH, M;
U — MEPUMETP TONEPEYHOr0 CEUCHHS CTBOJIA CBAH, M.

. 2
[IpenenbHOE CONPOTUBJICHHE TPYHTa MOJ HMKHMM KOHIIOM 3abuBHOM cBanm R kIla (Tc/M”), MO JaHHBIM
30HIMPOBAHMS B PACCMATPUBAEMOI TOUKE CIICyeT ONPEIeATh 1Mo GopMyJie

R, = ﬂ] ds (26)

e ff; — xo>duiment nepexona ot ¢s k Ry npuruMaemblii no Tabi. 15 He3aBuCHMO OT THma 30H1a (110
T'OCT 20069-81 );

(s — CpellHee 3HaueHHe CONPOTHBIIEHNS TpyHTa, KIla (Tc/M?), 101 HAKOHEUHHKOM 30H/1a, TIONyYeHHOE W3
OMbITA, HA YYACTKE, PACMIOJIOKEHHOM B IIPEIEiaX OJHOro quameTpa d BhIlIE U 4EThIpEX IMaMeTPOB
HUKE OTMETKM OCTPHs POEKTUpYyeMoii cBau (rae d — AuaMeTp KpyIJioro MM CTOPOHA KBajipaTHO-
TO, WIK OONBIIAsk CTOPOHA MPSIMOYTOIBHOTO CEYEHHS CBAU, M).
CpeHee 3HAYEHHE MPENEITHHOTO CONPOTUBIIEHHs TPYHTa Ha GOKOBOIi TIOBEPXHOCTH 3a0MBHOI cBau f, kIla
(Tc/M?), IO TaHHBIM 30HMPOBAHKS 'PYHTA B PACCMATPHBAEMOM TOUKE CIIE/yeT OMNPEeATh:



a) MpH IpUMEHEHUH 30H10B Tuna | — mo ¢popmye

/=P f @7

0) npu npumenenunu 301108 tumna I wiun 11 — no gopmyne

_ 2 ALh

S=

(28)
B dopmynax (27) u (28):
e [, [ — koodduuuentsl, npuHMMaeMble 1o Tabm. 15;
fs — cpenHee 3HaueHHE CONMPOTHMBIEHUs IPyHTa Ha GOKOBOMW NMOBEpXHOCTH 30H1a, KIla (Tc/m?), ompene-
JsieMoe KaK YacTHOE OT JAENEHHS M3MEPEHHOTO OOIIero COMPOTHBICHMS IpyHTa Ha OOKOBOII mo-
BEPXHOCTH 30HJAa Ha IUIOMAIh €r0 OOKOBOW IMOBEPXHOCTH B TpeJeflax OT HMOBEPXHOCTH I'PYHTA B
TOYKE 30HAUPOBAHUS 710 YPOBHS PACIIOI0KEHHUS HHIKHETO KOHIIA CBal B BEIOPAHHOM HECYILIEM CIIOE;

fsi — cpenHee coNpoTUBIIEHKE i-TO CIIOS TPyHTa Ha GOKOBOI MOBEPXHOCTH 30H.a, KITa (Tc/M);

h; — TomuMHa i-TO c10S rPyHTA, M.
Tabmuma 15
P — xosddunment S — xoaddu- | S — xosdpdu-
nepexoia ot gy K R [IUEHT TIepexo/ia | IUEeHT Mmepexoia
Ju1s BUHTOBBIX o fsi | orfs, xf s ot foi k f s
gs xlla CBAMTIpH HA- | g[]a sonna thna I | 3onna tuma II
(Tc/m) Ui Tpy3ke (Tc/M?) unu 111
3a0UB- | OKUMA | BBIIEPT TIpHTIeC- | IPUTIBU- | MPH Hec- | IPUIbUie-
HBIX | FOLIEH | uBArO- YaHBIX BA1O- YaHBIX BAIO-
CBaI‘/'I IIIGIZ TPyHIaX |IMHKCIBIX| TPYHTAX |ITIMHUCTBIX

pynmax || IpyHIX

<1000(100), 0,90 [ 0,50 [ 0,40 [<202)| 240 | 1,50 | 0,75 | 1,00
2500 (250)| 0,80 | 0,45 | 0,38 | 40(4) | 1,65 | 1,00 | 0,60 | 0,75
5000(500)| 0,65 | 032|027 | 60(6) | 1,20 | 0,75 | 0,55 | 0,60
7500(750)| 0,55 | 0,26 | 0,22 | 80(8) | 1,00 | 0,60 | 0,50 | 0,45
10000(1000)| 0,45 | 0,23 | 0,19 {100(10)] 0,85 | 0,50 | 0,45 | 0,40
15000(1500)| 0,35 | - - B120(12) 0,75 | 040 | 040 | 030
200002000)| 0,30 | - - - - - - -
>300003000f 0,20 | - . - . - . -

IIpuMmeuanue. /g BUHTOBBIX CBAail B I1€CYaHBIX I'PYHTaX, HACHIICHHbBIX

BOJI0i1, 3HAUeHUs Kodhuienta 37 10KHBI GBITH YMEHBIIEHD! B /IBa Pa3a.

5.12. Hecymryto criocoOHOCTE BUHTOBOH CBa¥, pabOTAIOIIEH Ha CKUMAFOLIYIO M BBICPTUBAIONIYIO HArpy3-
KH, TI0 Pe3yJIbTaTaM CTaTHYECKOr0 30HAMPOBAHUS CIEAyeT ONpeaenaTs o Gopmyrne (21), a yacTHOe 3HaUeHHE
MpPE/ICIFHOTO COMPOTHUBIICHUS CBal B TOYKE 30HIAMPOBaHUs — 10 (opmyie (25), rae riyOuHa IpHHUMACTCS
YMEHBIICHHOH Ha 3HaueHHe AuaMeTpa JiomacTH. [IpenensHoe CONpOTHBIEHHE TpyHTa Moj (Ham) JIOMAacThIo
CBaM IO JaHHBIM 30HJUPOBAHUS TPYHTA B PACCMATPUBAEMOIl TOUKE CIIEAYET OIMpenenaTs o dopmyie (26). B

ToM ciyuae fF — ko3 dUIMEHT, TPUHUMAEMBIH 10 Tabi1. 15 B 3aBUCHMOCTH OT CPE/IHETO 3HAYEHHUS COTIPO-
TUBJICHAS TPYHTA O] HAKOHCYHHMKOM 30HIA B paboucii 30HE, MPUHAMAEMON DPABHOM IHAMETPY JIOTACTH.
CpenHee 3HaUEHHE MPEIEIBHOIO COMPOTHUBIICHHUS TPYHTA Ha OOKOBOM MOBEPXHOCTH CTBOJIA BUHTOBOW CBaH IO
JTAaHHBIM 30HIUPOBAHUS TPYHTA B PACCMATPUBAEMON TOUKE CIIAYET ONpeelsaTh mo Gopmyre (27) wu (28).

6. PACUET CBAMHBIX ®YHJIAMEHTOB U UX OCHOBAHUM MO TE®OPMAIIASIM

6.1. Pacuer yrnaMenTa U3 BUCSYMX CBail M er0 OCHOBAHUS IO AehopMaIisiM ClIeyeT, Kak IPaBHIIo, Po-
W3BOJIUTH KaK ISl YCIIOBHOTO (hyHIAaMEHTa Ha €CTECTBEHHOM OCHOBAHUHU B COOTBETCTBHU C TPeOOBaHUSMHU
CHulI 2.02.01-83. I'panuts! ycioBHOTo GyHIaMEHTa (CM. YePTEXK) OMPEAEIISIOTCS CIeAYIOIIIM 00pa3oM:

CHH3Y — IJIOCKOCTBIO 4B, MpoXoasilel yepe3 HIKHIE KOHIIBI CBail:



¢ O0KOB — BEPTUKAIBHBIMU INIOCKOCTAMHU AB U bI', OTCTOSIIIMMH OT HAapy’KHBIX TPaHEH KpaltHUX PAI0B
BEPTHKAILHBIX CBail Ha paccTosuuu NIQ(@im/4) (cm. veprek, a), Ho He Gonee 2d B ciyuasx, Korjia moj

HIKHAMY KOHIIAMHU CBail 3aJ1eraloT MbLIEBAaTO-IIHMHKCTEIE IPYHTH C MoKasaTeneM Texydectu I > 0,6 (d—
JUaMETp WIIA CTOPOHA MOTIEPEYHOTO CEYCHHUS CBaM), a MPHU HAINYNW HAKIIOHHBIX CBall — MPOXOSIIUMH Yepe3
HIDKHHE KOHIIBI 3THX CBail (CM. 4epTex, 0),

CBEpXY — MOBEPXHOCTBIO ITAHUPOBKU IpyHTa BI', 31€Ch Q)] ;s — OCPEIHEHHOE pacueTHOE 3HAUCHHE YyIia
BHYTPEHHETO TPEHUs IPyHTa, onpeaessieMoe 1o popmyiie

h
z¢[[,ihi

== 29
Drime Zhi (29)

Ijie (; — pacueTHbIE 3HAYCHHUS YIJIOB BHYTPEHHErO TPEHHS JUIA OTAETbHBIX TPOMJEHHBIX CBASMU CJIOEB
IpyHTa TONILMHOM A;;
h — ry6uHa HOTpYKEeHHUS CBail B TPYHT.

A 5

Orlpe)lenel-me rpaHuin yCJiIOBHOro (l)yl-l).IaMeHTa IpHu pacyeTe 0Caaok CBaMHBIX (l)yHZlaMeHTOB

B coOcTBeHHBIH Bec yCI0BHOTO (DyHAAMEHTA IIPH ONPEISIICHHH €T0 OCaJIKU BKJIOYAIOTCS BEC CBAH M POCT-
BEpKa, a TAKXKe BEC IPyHTa B 00beMe yCIOBHOrO (hyHIaMEHTA.

IMomyyeHHBIE TIO pacdeTy 3Ha4eHHs aedopManuii (0camoK) cBaHOTO (YHIAMEHTa M €0 OCHOBaHHS HE
JIOJDKHBI IPEBHIMIATh MPEACTbHBIX 3HAUCHUIT B COOTBETCTBUH C YCIOBHEM (4).

6.2. Eciiit Ipu CTpOHTENBCTBE MPETyCMATPHUBAIOTCS [UIAHUPOBKA TEPPUTOPHH ITOJICHINKOH (HAaMBIBOM) BEI-
coToit Ooee 2 M U ipyrast TOCTOSTHHAS (TOJITOBPEMEHHAs) 3arpy3Ka TEPPUTOPHH, IKBHBATICHTHAS ITOJICHINKE, a
B IIpe/ieNax [IIyOHHBI OTPYKEHHs CBAil 3ajerarT ciiou Topda wiu wia ToiammHon 6onee 30 cM, To 3HaUYCHHE
0CaJIKU CBaifHOrO (pyHIAMEHTa M3 BUCSYHMX CBail CIEIyeT ONPEIeNIATh C YIeTOM yMEHBIICHUS Ta0apHuTOB yC-
JIOBHOTO (PyHIaMEHTa, KOTOPBI B 3TOM CIy4ae Kak MpU BEPTHKAJbHBIX, TAK U MPU HAKIOHHBIX CBasX MPUHU-
MaeTcsi OTPAaHUYCHHBIM ¢ OOKOB BEPTHKAIBHBIMH INIOCKOCTSMH, OTCTOSIIMMHE OT Hapy KHBIX TpaHEW KpaifHUX

PSAIOB BEPTMKATIBHBIX cBail Ha paccTOSHUNU Ayl (Prrms/4), e My — paccTosHUE OT HUKHETO KOHIIA CBAM J10
MOJIONIBHI CJI0s1 TOp(da Wik Mia ToamuHo#i 6omee 30 cM.

6.3. Cpaiinble pyHIaMEHTHI U3 cBail, pabOTAIONINX KaK CBaU-CTOWKH, BHCSYHE OJJMHOYHBIC CBaW, BOCIIPH-
HUMAIOIIIE BHE KYCTOB BBIICPIHBAIOIIIE HATPY3KH, @ TAKIKES CBAHBIC KYCThI, pabOTAOIKE HA JCHCTBUE BbI-
JICPTUBAOIINX HArpy30K, PACCUUTHIBATH MO AeopManusaM He TpeOyeTcs.

6.4. Pacuer cBaif mo gedopmarisiM Ha COBMECTHOE AEHCTBHE BEPTUKAIBHOW U TOPU3OHTAIBHON CHI M MO-
MEHTA CJICyeT BBIMOJIHATH 110 YKa3aHUIM PEKOMEHIYeMOTr0 MPUIIOKEHU 1, a pacyeT 0caloK MaJOHATrPYKeH-
HBIX JICHTOYHBIX CBAMHBIX (PYHIAMEHTOB M OJMHOYHBIX CBail OIYCKAETCS BBIMOJHATH MO yYKa3aHUSIM PEKO-
MEH/IyEeMBIX MPHUIIOKEHUH 3 1 4.

7. KOHCTPYUPOBAHUE CBAVHBIX ®YHIAMEHTOB

7.1. Caiinble pyHIaMEHTHI B 3aBUCUMOCTH OT pa3MeIEeHUs CBail B IJIaHE CIIEAYET IPOEKTUPOBATh B BUAE:

a) OIMHOYHBIX CBall — IOJT OT/IEIBHO CTOSIIIHE OTIOPHI;

0) CBallHBIX JICHT — MOJ] CT€HBI 3IaHUI U COOPY>KEHHI MPH mepeaade Ha PyHAaMEHT pacipeaesieHHbBIX Mo
JUTMHE HArpy30K C pacrojioKeHUeM CBail B OJIUH, JIBa psaja 1 Ooee;



B) CBaiHBIX KYCTOB — O] KOJIOHHBI C PACIIONOXKEHUEM CBail B ITUIAHE HA YYaCTKE KBaJpPATHOM, MPSIMO-
YTOJILHOH, TpamelenaaabHoi 1 Apyroi Gopmsl;

T) CIUIOIITHOTO CBAWHOTO TMOJISI — TOJ TSDKEJIBIE COOPY>KEHHS CO CBasMHU, PABHOMEPHO PACIOI0KEHHBIMH
MOJBEEM COOPYKEHHEM M 00BETUHEHHBIMH CIUIOIIHBIM POCTBEPKOM, MOOLIBA KOTOPOTO OMMPAETCs HA TPYHT.

7.2. Ilpu pa3paboTke MpoeKTa CBAHBIX (yHIAMEHTOB HEOOXOIMMO YUHTHIBATh CICAYIONINE JaHHBIC: KOH-
CTPYKTHBHYIO CXE€MY MPOEKTUPYEMOTr0 3[AaHUSI WIH COOPYIKEHUS; pa3Mephl HECYIIUX KOHCTPYKIHMNA U MaTepu-
I, U3 KOTOPOTO OHHU IIPOCKTHPYIOTCS; HAIWYME M Ta0apuThl NPHONMKEHHS 3ariayOJeHHBIX MOMEHICHHH K
CTPOUTENLHBIM OCSIM 3JIaHHS WM COOpPYKEHUS U WX (HyHJaMEHTaM; KOHCTPYKIIMH TIOJIOB U TEXHOJIIOTHIECKUE
HArpy3KH Ha HUX; HArpy3Kd Ha (QYHAaMCHT OT CTPOUTENBHBIX KOHCTPYKIHIT;, pa3MeIlIeHHE TEXHOIOTHIECKOrO
000opyOBaHMs, HArpy3KH, IepefaBacMble OT HETO Ha CTPOUTENBHBIE KOHCTPYKIIHH, a Takke TPeOOBaHUS K
MpeeTbHBIM OCaKaM H KPeHaM CTPOUTEIBHBIX KOHCTPYKINH U (YyHIAMEHTOB O 000py10BaHHE.

7.3. Yucno cBait B pyHIaMeHTe clielyeT Ha3Ha4aTh U3 yCIOBHS MaKCHMAJIBHOTO MCIIOJIB30BAHUS POYHO-
CTHBIX CBOWCTB MX MaTepuaja IIpH PacueTHON Harpyske, JTOITyCKaeMOH Ha CBal0, C yIETOM JIOIYCTHMBIX Iepe-
IPY30K KpalHHX CBail B pyHIaMEHTE B COOTBETCTBHU ¢ TpeOoBaHmsamu 1. 3.10.

BrI160p KOHCTPYKIMH B pa3MEpOB CBail TOJDKEH OCYIIECTBIATHCS C YI€TOM 3HAUCHUH M HAIpaBIICHAS Aeii-
CTBHSI HATPY30K Ha (DYHIAMEHTHI (B TOM YHUCIIE TEXHOJIOTHUYECKUX HATPY30K), a TAK)KE TEXHOJIOTUU CTPOUTEIb-
CTBa 3/1aHUSI U COOPYKEHUSI.

7.4. ComnpsikeHHEe CBAHOTO POCTBEPKA CO CBAsSMH JIOITyCKAeTCsI IPEeyCMaTPUBATh KaKk CBOOOIHO OMHUPAr0-
LIMMCS, TaK U JKECTKUM.

CBoOoxHOE ommpaHUe POCTBEpKa HA CBAM JOIDKHO YUUTHIBATHCS B PACUETAaX YCIIOBHO KaK IIAPHHPHOE CO-
MpsOKEHHE U P MOHOJUTHBIX POCTBEPKAX JIOJDKHO BBITONHATHCS MyTEM 3aJIETIKU TOJIOBBI CBal B POCTBEPK Ha
riyouny 5—10 cwm.

XKectkoe compsipkeHUE CBAITHOTO POCTBEPKA CO CBAasMU CIIely€eT IpeayCcMaTpUBaTh B CiIydae, KOTa:

a) CTBOJIBI CBail pacmoiararoTcs B caaldbIX TPYHTaxX (PBIXIIBIX IECKaX, MbIJIEBATO-TTMHUCTHIX TPYHTAX TEKY-
4yel KOHCHCTEHIINH, WiIaX, Topdax u T.IL.);

0) B MecTe conpshKEeHUs CKUMarolasi Harpyska, epeiaBaeMas Ha CBaro, IPUIIOKEHA K HEell ¢ DKCIIEHTPUCH-
TETOM, BBIXOJSIINM 32 MPEIEIIB] €€ S1pa CEUEHNUS;

B) Ha CBal0 JCWCTBYIOT TOPU3OHTAIBHbIC HATPY3KH, 3HAYCHHUS TIEPEMEIICHUH OT KOTOPBIX NP CBOOOTHOM
OIMUpaHUH (ONIPEACICHHBIC PACYETOM B COOTBETCTBHHU C TPEOOBAHUSIMHU PEKOMEHIYEMOTO IIPUIIOKEHUS 1) oka-
3BIBAIOTCS O0JIee MPeeNTBHbIX VI IIPOSKTUPYEMOTO 3/IaHHs HIIH COOPY KeHNS;

) B QyHIaMEHTE UMEIOTCSl HAKJIOHHBIE WITH COCTAaBHBIE BEPTHKAJILHEBIE CBaH;

1) cBan pabOTArOT HA BBICPTHBAIOIIIE HATPY3KH.

7.5. XKecTkoe conpspKeHHE JKeNe300eTOHHBIX CBail ¢ MOHOIUTHBIM JKeJIe300€TOHHBIM POCTBEPKOM CIEIyeT
IpeyCMaTprUBaTh C 3aJCKOI TOJIOBBI CBaH B POCTBEPK Ha IIyOMHY, COOTBETCTBYIOIIYIO JUIMHE aHKEPOBKU
apMaTypsl, WIH C 3aJIeJIKOH B POCTBEPK BBIIYCKOB apMaTyphl Ha JIMHY WX aHKEPOBKH B COOTBETCTBHH C Tpe-
6oBanmsmMu CHulII 2.03.01-85. B nocnennem ciiyyae B TOJIOBE IPEABAPUTEIBHO HANPSIKEHHBIX CBAil JOJKEH
OBITH TIPETYCMOTPEH HEHANPSATAEMBIN apMaTyPHBIA KapKac, UCIOIb3yeMbIll B TATBHEHIIIEM B Ka4eCTBE aHKep-
HOU apMaTyphl.

JlomyckaeTcsl TakKe JKECTKOE CONMPsDKEHHE C MOMOILBIO0 CBAPKH 3aKJIaJHBIX CTaJbHBIX 3JIEMEHTOB IPHU yC-
J0oBUM obecnieueHns TpeOyeMOi MPOYHOCTH.

IIpumeuanus: 1. AHKepOBKa B POCTBEPK CBaii, pabOTAIOIINX HA BBIIEPIUBAIOIINE HATPY3KH (cM. 1. 7.4,
), TOJDKHA TPEIyCMaTPUBATBCS C 3aJCNKOH apMaTyphl CBail B POCTBEPK Ha IIIyOHHY, ONpE/IeNIIeMy 0 pacye-
TOM Ha BBLIEpPTUBaHUE.

2. Ilpu ycuItleHHU OCHOBaHHH CYIIECTBYIOMNX (DYHAAMEHTOB C IOMOIIBIO OyPOMHBEKIIMOHHEIX CBail [UTMHA
3ajenKu cBail B (pyHIAMEHT NOIDKHA NMPUHUMATHCS IO pacueTy B cOOTBeTcTBHM ¢ TpeboBanmsamu CHull
2.02.01-83 unyn Ha3HAuaTbCA KOHCTPYKTHBHO PaBHOM ISATH JHaMeTpaM CBau; MPH HEBO3MOXKHOCTH BBITIOJIHE-
HUSL 3TOTO YCIIOBHS CIIEAyeT MpeayCMaTPUBATh CO3/aHME YIIMPEHUS CTBOJIA CBAaWl B MECTE e¢ MPUMBIKAHUS K
POCTBEpKY.

7.6. XKectkoe coequHEHHE CBail CO COOPHBIM POCTBEPKOM JIOJDKHO 00ECIIeUMBATHCS KOJIOKOIO00pa3HBIMU
oronoBkaMu. IIpu cOOpHOM pOCTBEpKE AOITyCKaeTcs TakkKe 3aMOHOJIMYMBAHHE CBA B CICHHAIBHO TIPEdy-
CMOTpPEHHBIE B POCTBEPKE OTBEPCTHS.

Ipumeuanue. [Ipu HEOOMBIIUX BAABIUBAIOMNX Harpy3kax [mo 400 kH (40 Tc)] momyckaercst CBOOOHOE
ONHMpaHue POCTBEPKa Ha BEIPOBHEHHYIO [IEMEHTHBIM PACTBOPOM ITOBEPXHOCTD TOJIOBBI CBaH.

7.7. CBau B KycTe BHEIICHTPCHHO HAarpy>XCHHOTO (pyHIaMeHTa CIeIyeT pa3MeIlaTbh TaKuM 00pa3oM, 4TOOBI
PaBHOAEHCTBYIONIASI TIOCTOSIHHBIX HArpy30K, ACHCTBYIOMIMX Ha (YHAaMEHT, MPOXOAMIa BO3MOXKHO ONmxke K
LIEHTPY TSDKECTH IJIaHa CBa.



7.8. 1151 BOCTIpHATHUS BEPTUKAIBHBIX HAIPY30K M MOMEHTOB, a TaKXK€ TOPU30HTANBHBIX HATPY30K (B 3aBH-
CHMOCTH OT UX 3HAYCHHUS W HANpPABJICHHs) JOIYCKAeTCs MPEAyCMaTPHBaTh BEPTUKAIbHbBIC, HAKIIOHHBIC U KO3-
JIOBBIE CBaM.

HaxkJi0H cBail He JOJKEH NpeBbIIIATh 3HAUCHUH, YKa3aHHBIX B Ta0I. 16.

Tab6nuua 16
Haxknon 3a0uBHbIX | Haknon OypoBbIX cBaii U cBaif-000104eK AUAMETPOM,
cBail IMaMeTpoM M
menee 1,0 m 1,0-1,2 1,6 2,0 3,0
1:1 4:1 5:1 6:1 7:1

7.9. PaccrosiHIe MEXIy OCSAMH 3a0MBHBIX BUCSYHX CBail 0€3 yIIMPEHUH B INIOCKOCTH MX HIDKHHX KOHIIOB
JOIKHO ObITH He MeHee 3d (rae d — WM auaMeTp KPyrioro, MM CTOPOHA KBAAPATHOTO, MK GOIbIIAS CTO-

POHa IPSIMOYTOJILHOTO MOTIEPEYHOTO CEYEHHs CTBOJIA CBaK), a cBaif-croek — He Menee 1,5 d.

PaccrosiHue B CBETY MEXIy CTBOJIaMH OypOBBIX, HAOMBHBIX CBail M CBaii-000JI0UEK, a TAKKE CKBAKHMHAMH
CBaii-cToJ00B MOMKHO OBITH HE MeHee 1,0 M; pacCTOsIHHE B CBETY MEXIy YIIMPEHUSIMH IIPH YCTPOICTBE UX B
TBEPABIX U MOTYTBEPABIX MBUIEBATO-TIMHUCTBIX TpyHTaX — 0,5 M, B IPyTHX HECKANbHBIX TpyHTaX — 1,0M.

PaccTosiHue MeXy HAaKIIOHHBIMU WM MEXIy HAKJIOHHBIMU U BEPTUKAIbHBIMH CBasMU B YPOBHE I10/IOLLIBEI
pOCTBEpKa CllelyeT IPUHUMATDh UCXOAS M3 KOHCTPYKTUBHBIX 0COOCHHOCTEH (DYHIAMEHTOB U 00ECIICUCHUS UX
HaJIeKHOCTH 3ariyOJIeHUs B TPYHT, apMHUPOBaHUS M OETOHHPOBAHUS POCTBEPKA.

7.10. Br16op MUIHHEI CBall JOJDKEH NMPOM3BOAUTHECSA B 3aBUCHMOCTU OT TPYHTOBBIX YCIOBHH CTPOUTEIHHOU
IUIOIIA/IKH, YPOBHS PAcIONIOKEHHs ITOJJOMIBEI POCTBEPKA C YYETOM BO3MOXKHOCTEH MMEIOLIErocs 000py1oBa-
HUS U yCTPOMCTBA CBaiHBIX (yHIaMeHTOB. HIpkHMIT KOHEn cBai, Kak MpaBHWJIO, CICAyeT 3ariyOisaTe B
MIPOYHBIE TPYHTHI, IIpope3ast Oosee cnadble HAMIACTOBAHUS TPYHTOB, MIPU 3TOM 3ariayOiieHre 3a0MBHBIX CBail B
TPYHTBI, TIPHHATHIE 32 OCHOBaHHE, MO WX HIDKHHE KOHIIBI JOJDKHO OBITH; B KPYITHOOOJIOMOYHBIE, TPaBEIH-
CTHIE, KPYTIHBIE W CPEIHEH KPYITHOCTH MECUYAHBIE, TBUIEBATO-TTMHACTEIE TPYHTHI ¢ TIOKA3aTENeM TEKyecTH I
<0,1 — ne menee 0,5 M, a B Ipoune HECKaJIbHbIE TPYHTHI — HE MeHee 1,0 M.

IMpumevanue. [na pyHmaMeHToB 31aHuil U coopykeruit 11 KIacca' HIKHIE KOHI[bI CBait JIOITyCKaeTcs
ONUPATh B MECUAHBIX U IBUIEBATO-TJIMHUCTBIX IPYHTaX ¢ OTHOCUTEIbHBIM COAEPKAaHMEM OPraHUYECKOIO Be-

mectBa I,y < 0,25. B 9T0M cilyuae Hecymast CliocOOHOCTb CBaii JIOJDKHA ONPEJIENATHCS M0 PE3YJIBTATAM HX
WCTIBITAHUI CTaTWYeCKOW Harpy3koi. [Tpy Hamuuuu cjiost morpeOeHHOro Topdha HIKHUNA KOHEI[ CBail OJDKEH
OBITH 3arTy0IIeH He MEHee YeM Ha 2 M HIDKE TIO/IOIIBEI 3TOTO CJIOS.

' 35ech u Jasiee Kiacc OTBETCTBEHHOCTH 3JaHHH M COOPYKEHHi MPUHAT coracHo «IIpaBuiam yueTa cTe-
MIEHN OTBETCTBEHHOCTH 3/aHWI W COOPYXXCHHH IPH MPOSKTHPOBAHMH KOHCTPYKIMH», YTBEPXKACHHBIM [ oc-
ctpoem CCCP.

7.11. I'myOuHy 3am0KeHHs MOAOLIBBI CBAfHOTO POCTBEpKa CleJyeT Ha3HA4aTh B 3aBUCHMOCTH OT KOHCT-
PYKTHBHBIX PEIICHHH IOA3EMHON 9acTU 3HaHHS WU COOPYXKEHUS (HaIW4us IO]Bajia, TEXHUYECKOTO IOJIIO-
Ibsl) ¥ TPOEKTa IUIAHUPOBKH TEPPUTOPUH (CPE3KOH MM MOACBHIIKOM), a TaKXKe BBHICOTHI POCTBEpPKA, OMpejie-
asieMoi pacuetoM. st hyHIAMEHTOB MOCTOB IMOZOLIBY POCTBEpPKa CIEAYET PacIoiararh BBIIIE WIM HUXKE
MOBEPXHOCTH AaKBaTOPHH, €€ JHA WM MOBEPXHOCTH TPYHTA IPH YCIOBHH OOECHEUECHHUS pacYeTHOH Hecylen
CIIOCOOHOCTHU M JIONTOBEYHOCTH (DYHIAMEHTOB MCXOAS M3 MECTHBIX KJIMMAaTHYECKUX YCIOBHi, 0COOCHHOCTEH
KOHCTPYKITNH (pyHIaMEHTOB, oOecredeHUs] TpeOOBaHMH CyHZOXOJCTBA H JIECOCIUIABA, HAJEKHOCTH IOJJIekKa-
IIMX OCYLIECTBICHUIO Mep 110 3(Q(OEKTUBHOMN 3alInTe CBail OT HEOIArONPUITHOrO BO3ACHCTBHS 3HAKOIIEPEMEH-
HBIX TEMIIEPATyp Cpelbl, JIEJ0X0/a, UCTUPAIOLIETO BO3JECHCTBUS NMEPEMEMIAIOIIUXCS JOHHBIX OTIOXKEHUH U
JIpyTux (haKToOpOB.

[Ipu cTponTeNnbCTBE HAa MYYHMHUCTBHIX TPYHTAX HEOOXOAMMO IHpEyCMaTpUBaTh MEpbl, NPEIOTBPAIAOIINe
WITH YMEHBIIAIOMINE BIUSHIE CHII MOPO3HOTO ITyYeHHs TPYHTa Ha CBAHBIN POCTBEPK.

7.12. B paifoHax co cpefHeil TeMIepaTypoil Bo3ayxa Hanbosee XOI0AHOI MATHIHEeBKH Hibke MuHyC 40°C
Juist pyHAAaMEHTOB MOCTOB B 30HE BO3JICHCTBHS 3HAKOIEPEMEHHBIX TEMIICPATyp CleIyeT NMPUMEHATh CBaU U
CBaM-CTOIOBI CIUIONTHOTO CEYEHHS C 3aIIUTHBIM CIOeM OeTOHA (0 MOBEPXHOCTH pabouel apMaTypsl) HE Me-
Hee 5 cM. B paifonax ¢ remneparypoii Bo3ayxa Boie Mmunyc 40°C nomyckaercsi BHE aKBaTOPHH HCIIOIb30BaTh
CBaM CIUIOIIHOTO CEUCHHS, TIOJIBIE CBAM M CBaM-00OJIOYKH C 3aIUTHBIM CJIoeM OeTOHA He MeHee 3 CM IIpH ycC-
JIOBHM OCYILECTBJIEHHS MEp I10 IPeJOTBPAIEHUI0 00pa30BaHHs B HUX TPEIUH. B 30He MepeMEeHHOro ypoBHs



MOCTOSIHHBIX BOJIOTOKOB HE CIEAYyET, KaK IPaBHIIO, IPUMEHATh OypOHAOHBHBIC CBAH U 3aIIOIHEHHBIE OETOHOM
CBaM-000IOYKH.

s 6ypoHaOUBHBIX cBail (hyHIaMEHTOB MOCTOB 3aIIUTHBIN CI0# OeTOHA TOIKEeH ObITh He MeHee 10 cM.

B 30He BO3aEHCTBUS HOJOXHUTEIBHBIX TeMIepaTyp (He MeHee uyeM Ha 0,5 M H¥Ke ypOBHSI CE30HHOTO ITPO-
Mep3aHus TPYHTA WX ITOJOIIBBI JIEASHOTO OKPOBA) MOXHO IPHMEHSTH CBaH JIIOOBIX BUJIOB 03 OrpaHUYECHHUN
0 YCJIOBHIO MOPO30CTOMKOCTH OETOHA.

7.13. Ilpu pa3paboTke NpoeKTa CBaHHBIX (yHIAMEHTOB HEOOXOJIMMO YYUTHIBATH BO3MOXKHOCTb MOABEMA
(BBITIOpa) MOBEPXHOCTH TPYHTA IPH 3a0MBKE CBall, KOTOPHIH, KaK MPaBHJIO, MOXKET IPOUCXOANUTH B CITydasXx,
Korja:

a) IJIOIA/IKa CTPOUTENBCTBA CIIOKEHA ITBUIEBATO-TTIMHUCTEIME TPYHTAaMH MATKOIUTACTHYHON M TeKydJeIlia-
CTUYHON KOHCHCTEHIIUI MM BOAOHACHIICHHBIMY MBUICBATBIME U MEJIKUMH TIECKaMU;

0) morpy’keHue cBai IPOU3BOJUTCS CO AHA KOTJIOBAaHa,

B) KOHCTPYKIHS CBaHHOTO (pyHIaMEHTa NPHHATA B BHIE CBAHHOTO IO WIIM CBAaHHBIX KyCTOB IPH pac-
CTOSIHMM MEXKly UX KpailHUMH CBassMH MeHee 9 M.

Cpe/iHee 3HaUYEHHUE NOIbeMa OBEPXHOCTH IPYHTa /1, M, CJeyeT ONpeeNaTh Mo GopMmyJie

VP
h=k—rt, (30)

rae k — xo>bdunuent, mpuHuMaeMsblii paBHbIM 0,5-0,7 B 3aBUCHMOCTH OT CTETIEHH BIAXKHOCTH TPYHTA, COOT-
BeTcTBeHHO paBHoi 0,9-1,0;

V', — 00bem Beex cBaid, OrpyKaeMbIX B TPYHT, M;

A, — nnomaps 3a6UBKY CBail UM MIIOIIA/b HA KOTJIOBAHA, M.

8. OCOBEHHOCTH IMPOEKTUPOBAHMS CBAMHBIX ®YHIAMEHTOB B ITPOCAJIOYHBIX
I'PYHTAX

8.1. IIpumenenue cBaifHBIX (QYHIAMEHTOB B YCIOBHUSX MPOCAJOYHBIX TPYHTOB JOJKHO OBITH 0OOCHOBAHO
TEXHUKO-9KOHOMHYECKAM CPAaBHEHHEM BO3MO)KHBIX BapHAHTOB MPOCKTHBIX PEHICHUI CBaHBIX (pyHIaMEHTOB
" (pyHIAMEHTOB Ha €CTECTBCHHOM OCHOBAHUH.

IIpoexTupoBanue cBaiiHBIX (GYHIAMEHTOB B IPYHTOBBIX YCI0BHsX Il THHa MO MpocagoyHOCTH JOIKHO BbI-
HOJHSTHCS CIIEUUATN3UPOBAHHBIMYU OPraHU3aLUSIMH.

8.2. [lpu MHKEHEPHO-TEONIOTHUECKUX M3bICKAHUAX Ha CTPOMUTENBHBIX IUIOMIAZKAaX, CIOKEHHBIX MPOcaroy-
HBIMU I'PYHTaMH, CIEAYET ONPEAEIATh TUIl TPYHTOBBIX YCIOBUH C YKa3aHUEM YAaCTHBIX U MaKCUMAaJbHbIX BO3-
MOXXHBIX 3HaUCHHUIT IIPOCAJKN TPYHTOB OT COOCTBEHHOTO Beca (IPH MOCHIITKAX — C YUSTOM Beca ITOJICHITNKH) 1
BBIJICTIATE CJIOM IPYHTa, B KOTOPBIX MOTYT OBITH 3ariTyOJICHBI CBAaH B COOTBETCTBUH C TPEOOBAHUIMH II. 8.4.

Jns mccitefoBaHus TPYHTOB JOJDKHBI OBITH BRIIIOJTHEHBI OypeHNe CKBaXXUH M Ipoxojka mypdos. Paccros-
HUE MEXIy BbIpaOOTKaMU Ha3HAyaeTcsi B 3aBUCHMOCTH OT CJI0KHOCTH WH)KEHEPHO-TE€OJIOTMYECKHX YCIOBUI
TUTOIITAJIKY U JIOJDKHO OBITH He Oosree 50 M. B mpernenax KOHTypa OTAENBHO CTOSIIETO 3/1aHNS WIIH COOPY KESHHS
JIOIKHO GBITh He MeHee 4 CKBAXKHH, a TS 31aHUH C TUIOMABIO 3aCTPOliky Meree 1300 M> — 3 CKBAKUHBL.

Ha 3acTpanBaeMoii TEppUTOPUH JOJDKEH OBITh THIATEIHHO M3YYCH THIPOTCOJOIMYCCKHHA PEXXUM IIO/3EM-
HBIX BOJ U JaH IIPOrHO3 BO3MOKHOI'O €r0 M3MEHEHMs IIPU 3KCIUIyaTaluy IPOESKTUPYEMBIX U CYIIECTBYIOLIMX
3/1aHUI U COOPYIKEHUI.

®uznKo-MeXxaHHIeCcKne, B TOM YHCIIe TPOYHOCTHBIE U Je()OPMAIIIOHHBIE XapaKTePUCTHKH IIPOCAIOYHBIX U
JpyTUX BHJOB I'PYHTOB, U3MEHSIOIUX CBOM CBOMCTBA IIPU 3aMauuBaHUU, JOJDKHBI ONPEAENATHCS IS COCTOS-
HUS IPUPOJHOM BIAKHOCTH MPU TIOJHOM BOJIOHACHIIIEHUH.

8.3. Ilpu mpoekTHpOBaHWHU CBailHBIX (PyHIAMEHTOB B TPYHTOBBIX ycioBusx Il Twma mo mpocamgodHOCTH C
BO3MOXHOH MPOCAIKOil TPyHTOB OT cOOCTBEHHOTO Beca cBbliie 30 ¢M cienyer, Kak NpaBHiIo, IpeayCcMaTpu-
BaThb MEPONPUATHS IO NEpeBOLY I'PYHTOBbIX ycnoBuil II Tuma B I myTreM cpe3ku IpyHTa WM YIUIOTHEHUS
MpeBapUTEIbHBIM 3aMauiBaHUEM, 3aMaUYMBAHUEM CO B3PBIBOM, IPYHTOBBIMH CBAasMU M JPYTUMH METOIAMHU.
ITpu COOTBETCTBYIOMEM TEXHHKO-IKOHOMHYECKOM 0OOCHOBaHUH YKa3aHHBIC CIIOCOOBI OIDKHBEI 00ECIIeunBaTh
yCTpaHEeHHE MPOCaKH TPYHTOBOH TOJIIN OT ee COOCTBEHHOT'O Beca B IIpeeNax IUIOMAIn, 3aHUMaeMOH 3JaHu-
€M HJIM COOpPY>KEHHEM, M Ha PACCTOSIHUH, PABHOM IOJOBUHE MPOCAJOYHOM TOJIIN BOKPYT HETO.

8.4. CraifHble (yHIAMEHTHI Ha TEPPUTOPHAX C NIPOCATOYHBIMH I'PYHTAMH IIPH BO3MOKHOCTH 3aMadHBaHUS
TPYHTOB CllelyeT IPUMEHATH B CllydasiX, KOrJa BO3MOXKHA IIPOPE3Ka CBasMU BCEX CJIOEB IIPOCATOYHBIX U ApY-
THX BUOB IPYHTOB, POYHOCTHBIE U Ae()OPMAIIMOHHBIC XapaKTEPUCTUKH KOTOPBIX CHIDKAFOTCS ITPU 3aMavnBa-



Hu. Hmwxane KOHIIbI cBai JIOJI2KHBI OBITH 3aFJIy6J'IeHI)I, KaK MMpaBujIo, B CKaJIbHBIC TPYHTHI, IECYAHBIC IIJIOTHBIC
u cpenﬂeﬁ IUIOTHOCTH, NbIICBATO-TJIMHUCTLIC I'PYHTHI € MIOKA3aTEJIEM TCKYUYCCTU B BOAOHACBIILICHHOM COCTOA-

uuu I < 0,6 114 BeceX BUIOB CBail B IPyHTOBBIX ycIoBusaX 1 thna, I, < 0,4 nis 3a0uBHbIX cBaii u [; < 0,2 qis
OypoHaOMBHBIX CBall IpHU Sg/ g < §y B TPYHTOBBIX ycnoBusx 11 tuma, I; < 0,2 mns 3a6uBHBIX cBaif u [; < 0 i

OypoHAOMBHBIX CBaii NPH Ssig < Sy B IPYHTOBBIX ycnoBusax Il tuna (rae Sy g — mpocaaka OT COOCTBEHHOTO
Beca IpyHTa C YYeTOM MOACHINKH WM APYTOd NPUTPY3KH €ro MOBEPXHOCTH). 3ariayOiieHue cBail B yKa3aHHbIE
TPYHTHI JOJDKHO HAa3HAYATHCS IO PacyueTy Kak HauOoJblee M3 YCIOBHS, YTO OCAJKa CBaW HE IPEBBICUT Mpe-
JIENLHYIO OCAJIKY Sy, U U3 YCIOBHS oOectiedeHus TpedyeMoii HecyIeit criocoOHOCTH CBawu.

Ipumeuanus: 1. Ecnmu npopes3ka yka3aHHBIX TPYHTOB B KOHKPETHBIX CIydasiX YKOHOMHYECKH HEIeNeco-
o0pa3Ha, TO B IPyHTOBBIX ycioBusax I Tuna no npocanoyHocTy 1uis 34aHuil u coopyskenuit 111 xiiacca nomycka-
€TCsl YCTPOUCTBO CBail (KpoMe cBaif-000J104eK) ¢ 3ariryOieHueM HKHUX KOHIIOB HE MeHee 4eM Ha | M B cioit
IPYHTa ¢ OTHOCHTENBHOI MPOCALOUHOCTHIO Sy < 0,02 [mpu maBnennn He Menee 300 kIla (3 kre/cM?) u He Me-
Hee JaBJICHHS, COOTBETCTBYOLIETO IABJICHUIO OT COOCTBEHHOTO Beca TPyHTA M HATPY3KH Ha €ro MOBEPXHOCTH |
MIPU YCIIOBHH, YTO B 3TOM Cilydae oOecrieqnBaeTcs HecyIasi CloCOOHOCTh CBaid, a CyMMapHbIe 3HAYECHUS BO3-
MOJKHBIX MPOCAIOK M 0CAJOK OCHOBAHHWS HE MPEBBIMAIOT MPEASTbHBIX 3HAUYCHUN IS 3aHUS M COOPYKEHUS
[IPY HEPAaBHOMEPHOM 3aMauyMBAHUU IPYHTOB.

2. CBan-KOJOHHBI OTHOITAXHBIX 37anHui 1l K1acca B IpyHTOBBIX yCIOBHUSX | TWHa momyckaeTcss ommupaTh
HIJKHUMH KOHIIaMH Ha TPYHTHI ¢ Sg; > 0,02, ecnu Hecymiasi cnocoOHOCTh CBail MOATBEPIKI€HA UCIIBITAHUSAMH.

8.5. B cnyuae, eciau mo pe3ysibTaTaM HHXEHEPHBIX M3bICKAHUN YCTaHOBIEHO, YTO MOTPYKEHUE 3a0MBHBIX
CBail B MpOCaZiouHbIe TPYHTHI MOXKET OBITh 3aTPYAHEHO, B MPOEKTE JOIDKHO OBITH MPEAYCMOTPEHO YCTPOHCTBO
JUJIEPHBIX CKBAXXHMH, TUAMETP KOTOPBIX B TPYHTOBBIX YCJOBUSX | THma cienyeT Ha3HauyaTh MEHee pazMepa
cedeHus cBau (10 50 Mm), a B TpyHTOBBIX ycioBusx Il Tuna — paBHeiM eMy win MeHee (10 50 mm). B mocnen-
HEM CiIyJae JIMAepPHbIe CKBaYKHHBI HE JOJDKHBI BBIXOAUTH 32 MPEeIbl IPOCEIAIONIeH TOIIH.

8.6. Pacuer cBaii, npUMEHAEMbIX B IPYHTOBBIX YCIOBUSX | THIIA, ClieAyeT IPOU3BOAUTL B COOTBETCTBUU C
yKazaHWsIMH pa3ll. 4,6 1 pEKOMEHIYEMOTO MPWIOKEHHS | C Y4eTOM TOTO, YTO CONMPOTHBICHHS TPYHTOB I0JI
HIWKHAMA KoHamMu R u Ha GokoBoii mosepxHOCTH f; cBan (cM. Tabm. 1,2 u 7), Kod(pPHUIMEHTBI TTPONOPLIHO-
nansroctu K u @ (cM. pekomenayemoe npunoxenue 1), moaynb nepopmammu E, yron BHyTpeHHETO TpEHUS (0

U YJEIbHOE CLUEIUICHUE C JOJKHBI OIIPEIEISThCS IIPU YCIIOBUAX:
a) ecII BO3MOXKHO 3aMauyMBaHUE IPYHTAa — TO MPH IIOJTHOM BOJOHACHIIIEHUU TPYHTA, IPH 3TOM PACUCTHBIC
TaOJIMYHbIC XAPAKTEPUCTHKH CIIEAyeT IPUHUMATH IIPH MOKa3aTese TEKY4eCTH, OIPEAeIieMOM 110 GopMyiie

0,9¢y, W,
A SE— 31)
g w,-w,’

rae € — K03 UIHEHT HOPUCTOCTH IPYHTa IPUPOIHOH IIOTHOCTH;
Yw — YJAENbHBIA BeC BOBL; )iy = 10 kH/™M® (1 Te/md);
¥ — YZeIbHBII BEC TBEPABIX YACTHII, kH/M (te/m);
W,, Wi — BnaxnocTs rpyHTa Ha TPaHHUIE PACKATHIBAHKS U HA IPAHHIIE TEKYYECTH B JOJIAX €IUHUIIBL;
ecrmu o opmyne (31) I < 0,4, cnexyer npunumarts I; = 0,4;
0) eclM 3aMauMBaHKE TPYHTA HEBO3MOKHO — TO NpH BiaxkHoctH W n mokasatene texydectu Iy rpynra B

npupoasoM cocrositnu (korna W< W), npunumaercs W)).

8.7. Hecymas ciocoOHOCTh CBail B BBIIITAMIIOBAHHOM JIOKE, TPUMEHIEMBIX B TPYHTOBBIX ycioBusx | Tu-
ma, T0JDKHA Ha3HAYaThCsl B COOTBETCTBHUHU € TpeOOBaHMAMU 1. 4.4 Kak JUis 3a0MBHBIX CBail ¢ HAKJIOHHBIMHE T'pa-
HSMH TIPH COOJFOICHUH TOTIOJTHUTEIBHBIX TPSOOBAHUIH, H3II0)KEHHBIX B 1. 8.6.

8.8. Hecymiyto crmocoOHOCTh CBaif, MPUMEHSIEMBIX B TPYHTOBBIX YCIOBUSX | TuMa, 1Mo pe3ynpTaraM uX cra-
TUYECKHUX UCIIBITAHUH, MPOBEICHHBIX C JIOKAJbHBIM 3aMavYMBAHHUEM TPYHTA B MpEJeiax BCCH JUIMHBI CBaH CO-
rimacHo ['OCT 5686-78, cnemyer onpeensTh B COOTBETCTBUH C TPEOOBaHUSMH Pa3Il. 5.

B rpyHTOBBIX ycnoBusX | THNa mpu HaTMYUK OIBITA CTPOUTENBCTBA HA 3aCTPAUBAEMON TEPPUTOPUHU U pe-
3yJIBTaTOB paHEee BHIOJHCHHBIX CTATHYCCKUX HCIBITAHWN CBail B aHAIIOTMYHBIX YCIOBHSAX HCIBITAaHHS CBAi
JIOITYCKAETCsI HE TIPOU3BOIUTD.



He momyckaeTcst onpeaensiTh HECYIIyI0 CIIOCOOHOCTH CBalf M CBaif-000JI0UEK, YCTPaUBaEMBIX B IIPOCAT0U-
HBIX TPYHTaX, [0 JAAHHBIM PE3yJbTaTOB MX IMHAMMYECKHMX HCIIBITAHMI, a TaKkKe ONpeNeNsTh PacueTHbIE CO-

HPOTHBIEHHUS IPOCAN0YHBIX TPYHTOB 10 HHKHMM KOHIOM R ¥ Ha GOKOBOM MOBEPXHOCTH CBaH f, 110 JaHHBIM
PE3yIBTATOB MOJEBBIX UCIBITAHUI STHX TPYHTOB 30HAMpOoBaHUEeM. CTaTnyeckoe 30HANPOBAHUE JOIYCKASTCs
NPUMEHSTh HIDKE TPAHUIBI IPOCAJTOYHON TOJIIH MIPHU BEIOOPE CIIOEB IPYHTA ISl OMIHPAHUS CBail B COOTBETCT-
BUH C 1I. 8.4.

8.9. B rpyHTOBBIX ycioBuAX | THIA MOMHMO CBaif, YKa3aHHBIX B pa3j. 2, CICAYeT TaKKe MPUMCHATh Ha-
OMBHBIC OCTOHHBIC U KEJIe300CTOHHBIC CBaH, YCTpauBaeMble B IPOOYPEHHBIX CKBOKMHAX C 3a00€M, YIIJIOTHEH-

HBIM BTpaMOOBbIBAHMEM 1IeOHs Ha TyOuHy He MeHee 3d (e d —uaMeTp CKBasKUHBbI).

B rpynToBEIX ycnosusax Il Tuma pekoMeHIyeTcs NPUMEHATh CBAU C aHTH(PUKIMOHHBIMH IOKPBITHSIMH,
HaHECEHHBIMH Ha 4acTh CTBOJIA, HAXOAILYIOCS B peeax MPOCEAaroNIeil TOIIH.

8.10. Cau mo Hecymiel COCOOHOCTH IPYHTOB OCHOBaHHS B I'PYHTOBBIX ycnoBusx Il Tuma cnemyer pac-
CUHUTBIBATH UCXO/S U3 YCIOBHS

F,

N<—-yP, (32
Vi

rae NV - pacuernas Harpyska, kH (Tc), Ha oHY CcBalo, onpesenseMas IpU IPOEKTUPOBAHUU CBAHHBIX (yH/a-
MEHTOB 31aHUH U COOPYKEHUM;

F; - necymas cnoco6nocTs, kH (Tc), onpenenseMas B COOTBETCTBHHU C 11. 8.12;

Y — k03 HULMEHT HafEKHOCTH, IPUHUMAEMBIH 10 yKa3aHUAM II. 3.10;

Ye — KO3 QUIMEHT yCIOBHI pabOThl, 3HAUCHHE KOTOPOrO 3aBUCHUT OT BO3MOXKHOTO 3HAYEHMS IPOCAIKU
rpyHTa Sg: Ipu Sgy =5 oM ¥ =0, npu Sy =2 8y Yo = 0,8, 17151 MPOMEIKYTOUHBIX 3HAUCHHUIL Sy J OII-
peznensieTcss UHTEPIOJILUEH;

P, — orpunarensHas cuna TpeHus, onpesenseMas B COOTBETCTBHH ¢ 11 8.11.

Ipumeuanus: 1. 3nauenue P, cnemyeT ompenensath, Kak OPaBUIO, A MOIHOCTHIO BOJOHACHIIIEHHOTO

rpyHTa (IIpy BO3MOXKHOM 3aMauynBaHUM FPYHTOB CBEPXY). B ciydae 3amMaunBaHusi TPYHTOB CHU3Y (IIPU MOJIbE-

M€ YpOBHsI TIOI3EMHBIX BOJ) OTpHIATeIbHas cuila TpeHus P 7, onpenensercs mis rpyHTOB IPUPOAHON Bila-
HOCTH.

2. Tlo MpOYHOCTH MarepHaia CBaM JOJDKHBI OBITH paccuWTaHbl Ha Harpysky N+ P, (npu 3amaunBannn

rpyHTOB cBepxy) win N+ P’ (upu 3aMaunBaHuy IpyHTOB CHHU3Y), JeHCTBYIOyI0 Ha TayOune Ay (CM.IIL

8.11).

8.11. OtpunarenbHas cua TpeHus Py, B BOJIOHACKIIEHHBIX IPyHTax U P, B rpyHTax npupoaHoii BiasxkHo-
CTH, AeHcTByIOImAs Ha GOKOBOH MOBEPXHOCTH cBad, KH (TC), mpuHIMaeTcs paBHOM HaHOONbIIEMy IpeeIbHO-
MY CONPOTHUBIICHHUIO CBaW JJIHHOM hg O BCTIBITAHUAM BbIIepruBaroei Harpyskoi cornacHo I'OCT 5686-78*
COOTBETCTBEHHO B BOJIOHACBIIIEHHBIX IPYHTAX U IPyHTaX MPUPOJHOH BIaXKHOCTH.

Jlo mpOBeICHNUs MCTIBITAHMH HA BRIEPTHBAHKE 3HA4YeHuE P), MomycKaeTcst onpenensTs mo Gopmye

hy
P = uz T.h, (33)
0

TJ€ U - ICpUMETP, M, Yy4acTKa CTBOJIA CBaH,

hg; - pacueTHas riy6GuHa, M, 10 KOTOPOi NPOM3BOAMTCA CYMMHPOBAHUE CHJI GOKOBOTO TPEHHs MPOCEar0-
MIMX CJIOEB TPYHTA, IPUHUMaeMasi paBHO ITyOuHe, Tl 3HAUYSHNUE TPOCaJKK IPyHTa OT JIEHCTBUS COOCTBEHHO-

ro Beca paBHo 0,05 M; 3HaUeHHE MPOCAJKK TPYHTA OCHOBAHHUS JOJKHO OMPEACITHCS B COOTBETCTBUU C Tpe-
6osanusmu CHull 2.02.01-83;

T; -pacueTHoOe conpoTusieHue, klla (Tc/M?), onpeaensemoe 10 rayGunsl A = 6 M 1o popmyie

= (O lgort

31ech § - KOO PUIMEHT GOKOBOTO JaBJIeHH s, IPUHAMAEMBbI paBHbIM 0,7;

@, CJ- pacyeTHbIC 3HAUCHUS yTIIa BHYTPEHHETO TPEHHS M YACIBHOTO CLEIUICHNUS, OCPEJHEHHBIE M0 IIyOu-
He Mgy n onpenensemsie B coorseTctBur ¢ [OCT 12248-78 o MeToay KOHCOIMIMPOBAHHOTO APEHUPOBAHHOTO



cpesa: npu ry6une 6M < A< A 3HAYEHHE T, IPMHUMAETCS HOCTOSHHBIM U PABHBIM 3HAUEHHIO 7; HA TITyOUHE
6 M;

Og — BEPTHKAJILHOE HAIIPSIKEHUE OT COOCTBEHHOIO BECA BOJOHACKIIIEHHOrO rpyHTa, Klla (Tc/M);

h; — TommuHa, M, i-r0 CIOs HPOCATOYHOTO TPYHTA, OCEIAOMIEr0 IPU 3aMAYHBAHHHE H CONPHUKACAIONIET0OCs
¢ OOKOBOI TOBEPXHOCTBIO CBAH.

8.12. Hecymyro crioco6nocts Fy, KH (TC), cBaii, paboTalomuX Ha CKHUMAKOILYEO HArPy3Ky, CIEIyeT OIpe-
JIEIISATh:

a) MO pe3yJbTaTaM CTATUYECKHX HCIBITAHUN CBail C JOKAJIbHBIM 3aMayMBaHHEM — KaK Pa3HOCTb MEXIY

HecyIeil cnocoGHOCTHIO CBail JUMHOM / Ha BAABIMBAIONIYI0 HATPY3KY M HECYIIel CnocoGHOCTHIO CBail -

HOIt /15; Ha BBIIEPTHBAIONLY IO HATPY3KY:
0) pac4eToM B COOTBETCTBHH C yKa3aHHMAMH 1. 8.6 B YCIIOBHAX ITOJTHOTO BOJOHACHIIIEHHS TPYHTOB B IIpe-

JleNnax cioeB IPYHTa HIKe TryOuHbI /gy,

8.13. [IpoBeneHne cTaTUYECKUX UCIIBITAaHUI cBall B rpyHTax Il Thma mo mpocamodHocTn sBisieTcst 00s13a-
TEJIBHBIM.

8.14. JIns 0co00 OTBETCTBEHHBIX COOPY)KEHHH M MPH MAcCOBOM 3aCTpoiike B pailOHAX C HEH3yUEHHBIMH
TPYHTOBBIMU YCJIOBHSMH CJEAYeT NPOU3BOJNUTH UCIBITAHUS C JINTEIBHBIM 3aMaYMBAHUEM OCHOBAHUS JIO
MOJTHOTO TIPOSIBIICHUS MPOCATOK IO MPOTpaMMe, pa3paboTaHHON AT KOHKPETHBIX YCIOBHH C MPHUBICYCHHEM
CIIENNaM3UPOBAaHHON HAyYHO-MCCIIE0BATEIbCKON OpraHU3aIyy.

8.15. Ecnin Ha GOKOBOIT TOBEpXHOCTH CBaif BO3ZMOYKHO TIOSIBJICHHE OTPHIATEIBHBIX CHIJ TPEHUS, TO OCAIKY
CBaiiHOro (hyHAaMEHTa M3 BHUCSYMX CBall CIEAYeT ONpPEACNSTh Kak Ui yCIOBHOTO (YHIaMEHTa, KOTOPbIH
NPUHAMAETCS OTPAaHWYEHHBIM C OOKOB BEPTHKAIBHBIMH IUIOCKOCTSIMH, OTCTOSIIIMMH OT Hapy>KHBIX TpaHeH

KpailHUX PAZIOB BEPTUKANBHBIX CBail Ha paccToAHUU NydZ(Pirmi/4), tie My — paccTosHUE OT HUKHETO KOH-

11a CBau A0 TIyOHHBI hg.; (@ m: — 10 XK€, uto B hopmyre (29), onpenensieMoe B Ipefenax CI0eB Ha ITyOHHY
Rt
IIpu moacuere Harpy30k K COOCTBEHHOMY BeCy YCIOBHOTO (DyHAAMEHTA JOJDKHBI OBITH JOOABICHBI OTPH-

HareNbHbIe (HeraTHBHBIC) CUITBI TPEHU, onpeescHHbIe mo hopmyie (33) npu nepumerpe U, M, PaBHOM MEpH-
METPY POCTBEPKA B MpeJeiax ero BEICOTHI U IEPUMETPY KYCTa M0 Hapy>KHBIM IPaHsIM CBail.

8.16. OmpeneneHne HEPaBHOMEPHOCTH OCAIOK CBAMHBIX (h)YHIAMEHTOB B IPOCAJOYHBIX TPYHTaX IS pac-
YyeTa KOHCTPYKIMH 3JaHUM M COOPYKEHMH JOJKHO IPOU3BOAUTHCSA C YYETOM NPOTHO3ZUPYEMBIX M3MEHEHUI
THAPOTCOJIOTMIECKUX YCIIOBHH IUIOIIAAN 3aCTPOMKH U BOSMOXKHOTO HanOoJiee HeOIaronpuaTHOTO BHIA U pac-
MOJIOKEHUSI UCTOYHHUKA 3aMauyMBaHMs MO0 OTHOLICHHUIO K PAaCCUUTHIBAEMOMY (PYHIAMEHTY WJIM COOPYKEHHUIO B
LIEJIOM.

8.17. B rpynTOBBIX ycnoBuax Il Tnmna B cirydae, korma BO3MOXHA IIpOcaka TpyHTa OT COOCTBEHHOTO Beca,
NPUMEHCHHUE CBaiHBIX (PyHIAMEHTOB HE MCKJIIOYaeT HEOOXOUMOCTH BBITOJHEHHS BOJO3AIUTHBIX MEPOIIPHUS-
Tui. [Ipr 3TOM 0IDKHA OBITH TaKXKe MPEIyCMOTPEHA pa3pe3Ka 3/aHNi 0CaI0YHBIMH IIIBAMHU Ha OJIOKH IPOCTOH
KoHQUrypauuu. B mMpou3BOICTBEHHBIX 3[aHUSIX MPOMBIIUICHHBIX MPEANPHUATHI, 000pyJOBaHHBIX KpaHaMH,
KpPOMeE TOT'0, JIOJDKHBI OBITh IIPETyCMOTPEHBI KOHCTPYKTHBHBIC MEPOIIPHATHS, 00ECIICINBAIONIIE BO3MOKHOCTh
PHUXTOBKH ITOJKPAHOBBIX ITyTEH Ha YIBOCHHOE 3HAUCHHE PAaCUCTHON OCaAKM CBAfHBIX (yHIAMEHTOB, HO HE
MeHee MTOJIOBHHBI IIPOCAKH TPYHTa OT COOCTBEHHOTO Beca.

8.18. IIpu npocajkax rpyHTa OT COOCTBEHHOTO Beca Oosiee 30 CM clielyeT yUUThIBAaTh BO3MOXKHOCTh TOPH-
30HTAJIBHBIX MEPEMEINCHHI CBAHBIX (YHIAMEHTOB, IOMAJAIOMHNX B MIPEAEIbl KPUBOIHHEHHON JacTH Ipoca-
JIOYHOW BOPOHKH.

8.19. B rpynTOBBIX ycnosusix Il Tuma npu onpeneneHny Harpy3oK, AHCTBYIOINX HA CBAHBIA (hyHIaMEHT,
CleZlyeT YYUTBIBaTh OTPHULATENbHBIE CHIIBI TPEHHsI, KOTOPhle MOTYT IMOSBIATHCA Ha PACHOJIOKEHHBIX BBIIIE
TIOIOIIBEI CBAWHOTO POCTBEPKA OOKOBBIX MOBEPXHOCTSX 3ariTyOJICHHBIX B TPYHT YacTell 3MaHMs W COOpYKe-
HUSL.

8.20. IIpu nprMeHEeHNH CBaHBIX (YHIAMEHTOB IUIAHHPOBOYHBIC TIOICHIIKH IPYHTOB Oosiee 1 M Ha TeppH-
TOPHSAX, CI0KEHHBIX [TPOCATOYHBIMU TPYHTAMH, JOITyCKAIOTCSA TOJIBKO IPH CHEHATbHOM 000CHOBAaHHH.

8.21. Ilpu mpoeKTUPOBaHHUHU CBaiHBIX (DYHIAMEHTOB, YCTPaUBaE€MbIX B TPYHTOBBIX ycioBusx Il Tuma, Ko-
3 PUIIEHT HaJSKHOCTH 110 HA3HAUCHNIO HE YUUTHIBACTCS.

9. OCOBEHHOCTH NPOEKTUPOBAHUSICBAMHBIX ®YHJIAMEHTOB B HABYXAIOIIMX
I'PYHTAX



9.1. IIpn pOEKTUPOBAHNH CBAWHBIX (DYHIAMEHTOB B HaOyXalOMMX IPYHTaxX JOIYCKAeTCs MpeayCMaTpH-
BaTh KaK IOJHYIO MPOPE3Ky CBasiMU BCEH TONIIM HaOyXaroIIMX I'PYHTOB (C OMUpaHUEM HIKHHMX KOHIIOB Ha
HeHaOyxaroImue TPYHTHI), TaK U YaCTHYHYIO IPOpe3Ky (C ONMMpaHHEM HIDKHHX KOHI[OB HEIOCPEICTBEHHO B
TOJIIIE HAOYXAIOLINX TPYHTOB).

9.2. Pacuer cBaifHbIX ()yHIAMEHTOB B HaOyXalOIIMX TPYyHTaX CIEAYyEeT IMPOM3BOJUTH IO HPEICIBHBIM CO-
CTOSIHMSIM B COOTBETCTBHH C TPeOOBAHUSIMH, IIPUBEACHHBIMU B pa3z. 3—6. [Ipu pacuere cBalHbIX QyHIaMEH-
TOB B HaOyXalOIIUX TPYHTAX IO Ae(OPMAIMAM JIOIDKEH TaKKe BHIIONHITHCS JIOMOIHUTENBHBII pacyer o om-
pEeIeTIeHHUIO MobeMa CBail MpH HaOyXaHWH IPYHTA B COOTBETCTBHH C TpeOoBaHMAMHY 1. 9.4—9.6.

9.3. IIpu pacuete cBaliHBIX (YHIAMEHTOB B HaOyXalOUIMX IPYHTax MO HECylIel cOCOOHOCTH 3HAUYEHHS
PACUETHBIX CONMPOTHMBIEHUH HAOYXaOmUX IPYHTOB TOJ HUKHUM KOHIOM R ¥ Ha GOKOBOW MOBEpXHOCTH f;
CBaM WM CBa-000JOYKH JOJDKHBI IPHHUMATHCS Ha OCHOBAaHHWH PE3yJbTaTOB CTATHICCKUX HCIIBITAHUH CBai M
CBali-IITaMNOB B HAaOyXalOMUX T'PyHTaX C 3aMauMBaHHEM Ha CTPOMTENBHOM IUIOLIAJKE MM MPHUIETalomuX K
HEW TEpPUTOPUSX, MIMEIOLINX aHAIOTHYHbIE TPYHTHI. [IpH OTCYTCTBUM KO BPEMEHH MPOEKTHPOBAHUS CBAWHBIX
(hyHZaMEHTOB pe3yabTAaTOB YKAa3aHHBIX CTATHYECKHX HCIBITAHUA pacdeTHOE CONPOTHBIECHHE HAaOyXaroMmuX
IPYHTOB 1101 HIKHUM KOHIIOM R 1 Ha 60KOBOI TIOBEPXHOCTH f; CBaii 1 cBaii-060104eK 1MaMeTpoM MeHee | M
JIOITyCKaeTcs MPUHUMATH 110 Tabi. 1, 2 1 7 kak a1 HeHaOyXaroluX IPYHTOB C BBEJICHHEM JIOTIOIHUTEIBHOTO
ko3¢ dunuenta ycnosuil pabotel rpyHTa Y = 0,5, yIUTBIBAEMOT0 HE3aBUCHUMO OT APYTHX K03((HIMEHTOB
ycloBuid paboTHI, MPUBEACHHBIX B Tabd. 3 u 5.

9.4. TlonbeM gy, M, 3a0MBHBIX CBAid, IOIPYXCHHBIX B IPEABAPUTEILHO IPOOYPEHHbIC IHACPHBIC CKBa-
KWHBI, HAOMBHBIX CBail 0e3 yIIMpeHwHs, a Takke CBai-000J109eK, He MPOPE3aonX HaOyXaroulylo 30Hy TPyH-
TOB, CIEAyeT ONpeneNaTh Ho Gpopmyne

, . 00001w
hsw,p - (hsw - hsw,P)Q + hsw,P - l/l N9 (35)
rze Ay, - TOIbEM HOBEPXHOCTH HAOYXAIOIIETO TPYHTA, M;
R, p - HOIBEM CIIOS TPYHTA B YPOBHE 3aJI0KEHHS HIDKHETO KOHLIA CBai (B Cilydae IIPOPE3KU HaOyXaroIero
4 — .
rpyHTa h swp = 0), M;
Q, ® - xo>dpunuentsl, onpeaensemsle mo Tadn. 17, mpu srom {2 3aBHCHT OT MoOKa3aTeNs d, KOTOPHIA Xa-
pakTepu3yeT yMeHbIIeHHe nedopMalu 1o rryOnHe MaccuBa MpH HaOyXaHWW TPYHTA M MPUHUMA-
eTcs Ui HaOyxaromux ruH: capmarckux — 0,31 M, apanbckux— 0,36 M 1 xBanbiHcKHx — 0,42
M";
U - TIEpUMETP CBaH, M;
N - pacuernas marpyska na cBaro, KH (Tc), onpenenennas ¢ Ko3()GpHUIMERTOM HAIEKHOCTH TI0 HATPY3KE
=1
IpenenbHbIC 3HAUCHHS MOABEMA COOPYKCHUH, a TaKkKe 3HAYCHHE MOJbEeMa MOBEPXHOCTH HAOYXAIOIIETo

rpyHTa Ay, ¥ OXbEMA CJIOS TPYHTA B yPOBHE PACTIONOKEHHS HUKHUX KOHIIOB CBai Mgy, p CIIEIYET OIPENEIATh
B cooTBeTcTBUM ¢ TpeOoBanusmu CHull 2.02.01-83.

Tab6muua 17
[ny6una no- | Kosdurment Q npu 3navenusx a, M | Kospdurment o,
IPy>KEHHS CBaH, m*/xH (M*/1¢)

M

0,2 0,3 0,4 0,5 0,6
3 0,72 | 0,62 | 0,53 |[0,46 | 0,40
4 0,64 | 0,53 | 0,44 |036| 031 1,5(15)
5 0,59 | 0,46 | 0,36 [ 0,29 | 0,24 1,1(11)
6 0,53 | 0,40 | 0,31 [0,24| 0,19 0,7(7)
7 0,48 | 035 | 0,26 | 0,20 | 0,15 0,5(5)
8 0,44 | 0,31 022 (0,17 | 0,13 0,4(4)
9 0,40 | 0,27 | 0,19 [ 0,14 | 0,11 0,3(3)
10 0,37 | 0,24 | 0,17 | 0,12 | 0,09 0,2(2,5)




11 0,34 0,21 0,15 | 0,10 | 0,08 0,2(2)
12 0,31 0,19 0,13 0,09 | 0,07 0,1(1,5)

9.5. Ilpu mpope3ke cBasMH HaOyXalOIMIUX CIOEB I'PYHTAa W 3ariIyONeHHHM MX B HEHaOyXarollue TPYHTHI
HOABEM CBAHHOTO (hyHIaMEHTa OyAeT MPaKTHIECKH UCKITIOUEH IMPU COOJIIOACHUN YCIIOBHUS

qu
N Zqu__’ (36)
Vi

rae Fy, — paBHOmEHCTBYOIAsA pacUeTHBIX CUI TogbeMa, KH (T¢), IeHcTBYomuUX Ha GOKOBOM ITOBEPXHOCTH
CBaw, oIpesenseMas o pe3yJbTaTaM UX IMOJIEeBBIX MCIBITAHUH B HAOYXAIOUINX TPyHTaX WM OMpe-
JersieMast ¢ MCTOJIb30BaHUEM JaHHBIX Tadll. 2 ¢ y4eToM KOd((HIUCHTa HAICKHOCTH IO HAarpy3Ke

A7 cull HaOyxaHus rpyHTa )y= 1,2;
F4, — necymas cnoco6nocts, kKH (Tc), ydacTka cBau, pacIolOKEHHOIO B HeHaOyXalolleM IPyHTeE, pU
JICUCTBUY BBIICPTUBAIOLINX HATPY30K;
Y — TO XKe, 4To B hopmyuie (2).
9.6. ITogbem cBaii tuametpom Oonee 1 M, He mpope3aromux HaOyxarolue CIOM IPyHTa, JOJKEH OIpese-
JAThCS Kak JJs (pyHIaMEeHTa Ha €CTECTBEHHOM OCHOBaHHM B COOTBETCTBHMHU ¢ TpeboBanusmu CHwull 2.02.01-
83. IIpH 5TOM IOJIBEM CBAH C YIIHPEHHUEM JOJKEH OIIPEAENAThCS TP ACHCTBIU HATpy3Ku [, paBHOi:

F,=N+ Vi Vg-FSW 37
rne N, F,, — 10 xe, uto B popmyie (36);

3 3
Y11 — pacdeTHOe 3HaYCHHE yJIeIbHOr0 Beca rpyHTa, KH/M™ (Tc/M);
Vo — obbem rpyHTa, IpEensITCTBY 0NN OABEMY CBaH, M’, ¥ TIPHHUMAEMBIil PaBHBIM 00BbEMy IDyHTA B
TpejieNax PaCIMPSIONIErOcs YCEYEHHOTO KOHYCa BBICOTONH /I ¢ HIKHHMM (MEHBIIMM) JTMaMETPOM, PaBHBIM

nuametpy ymmpenus d, a Bepxaum guamerpoM d’ = h + d (3mecs h — paccTosHUEe OT IPUPOAHOI MOBEPX-
HOCTH TPYHTA JI0 CEPEUHb! YIIUPEHHS CBAH).

9.7. TIpu NpOEKTUPOBAHUU CBAHHEIX (DYHIAMEHTOB B HAOYXAKOIIMX IPYHTAaX MEKIY MOBEPXHOCTBIO FPYHTA
¥l HIKHEH TUIOCKOCTBIO POCTBEPKA JIOJKEH OBITh TIPelyCMOTPEH 3a30p Pa3sMEpOM, PaBHBIM HIIM 60Jee MAKCH-
MaJIbHOTO 3HAYEHHUS HOJBEMA TPYHTA IPH €r0 HAOYXaHHH.

Ipu TommuHe ciost HaGyXaromero rpyHTa MeHee 12 M 0MycKaeTcs ycTpauBaTh POCTBEPK, OMMPAIOIIHHCS
HETIOCPEACTBEHHO Ha TPYHT, IPU COOJIIOAEHUN pacyeTHOro yciuoBus (36).

10. OCOBEHHOCTHU INPOEKTUPOBAHUSI CBAMHBIX ®YHJIAMEHTOB HA IO/IPAGATBI-
BAEMBIX TEPPUTOPUAX

10.1 IIpu npoexTnpoBaHUM CBaifHBIX (YHIAMEHTOB Ha MOApabaThIBAEMBIX TEPPUTOPUSIX KpoMe TpeboBa-
HUI HacTOALIMX HOPM AOJDKHBI coOmoaarbest Takxke TpedboBanuss CHull 2.01.09-91: npu sTom Hapsiay ¢ naH-
HBIMU WH)XCHEPHBIX M3bICKaHUH JUISl TIPOCKTHPOBAHMS CBAWHBIX (PyHIAMEHTOB JOJDKHBI TAK)XKE€ HCIOJIb30BATh-
Csl TaHHBIE TOPHO-TEOJOTHYECKUX M3BICKAaHWH M CBEICHHA 00 OKHIaeMBIX Ie(opMaIisx 3eMHOH ITOBEPXHO-
CTH.

10.2. B 3aganun Ha IPOEKTUPOBAHNE CBAHHBIX (PYHIAMEHTOB Ha MOAPaOaTEIBAEMBIX TEPPUTOPHUSIX JTOTKHBI
COZEPKAThCS MONTyYCHHBIC IO Pe3yabTaTaM MapKIIEHAEpCKOro pacdyeTa JaHHBIE 00 OKHIACMBIX MaKCHMAallb-
HBIX JIehOpMansIX 3eMHOH IMOBEPXHOCTH Ha Y4AaCTKE CTPOUTEIBCTBA, B TOM UYHCIIE OCElaHUE, HAKJIOH, OTHOCH-
TEJIFHBIE TOPU3OHTAIBHBIE Ae(DOPMAIMH PACTSHKEHUS WM CXKaTHS, paliyC KPUBH3HBI 3eMHOIl ITOBEPXHOCTH,
BBICOTA yCTYIIA.

10.3. Pacuer cBaifHBIX (h)yHZaMEHTOB 3MaHHH M COOPYKEHHH, BO3BOJIUMBIX Ha IOJpabaThIBaeMbIX TEPPH-
TOPHSAX, JOJDKEH MPOU3BOJUTHCS 110 IPeIeIbHBIM COCTOSHHAM Ha 0c000€ coYeTaHHe HAarpy30K, Ha3HAYaEMBIX
C y4eTOM BO3JEHCTBHI CO CTOPOHBI Je(hOPMHUPYEMOro IIPH MOPabOTKE OCHOBAHUSL.

10.4. B 3aBHCHMOCTH OT XapakTepa CONPsLKEHHUS TOJIOB CBAal C pOCTBEPKOM H B3auMOACHCTBHA (DyHIaMEH-
TOB C TPYHTOM OCHOBaHHMS B IIPOLIECCE Pa3BUTHS B HEM FOPU30HTAIBbHBIX Ae(OpMaLMil OT MOAPadOTKU Teppu-
TOPHH Pa3IINYAIOTCS CIEAYIONINE CXeMbI CBAHBIX (YHIaMEHTOB:

a) JKECTKHE — IIpU )KECTKOM 3aJIelIKe TOJIOB CBail B POCTBEPK MyTEM 3aaHKEPHBAHMS B HEM BBIITYCKOB ap-
MaTypbl CBail WIM HENOCPEICTBEHHON 3aJIEJIKM B HEM T'OJIOBBI CBal B COOTBETCTBHM C TPEOOBAHHAMHM, H3II0-
JKEHHBIMH B II. 7.5;



6) mogaTiaMBEIE — TIPH YCIOBHO-IIAPHIPHOM COIPSDKEHUH CBaHM C POCTBEPKOM, BHITOTHEHHOM IMyTEM 3a-
JIETIKH €€ TOJIOBBI B POCTBEPK HA 5 — 10 cM MM CONPsHKEHUS Uepe3 HI0B CKOIbKEHUSI.

10.5. Pacuet cBaifHBIX ()yHIAMEHTOB M UX OCHOBAHUI Ha IMOAPaOaTHIBAEMBIX TEPPUTOPHSIX JODKEH MPOU3-
BOJIUTBCS C YUETOM:

a) U3MEHEHHH (PU3NKO-MEXaHWYECKUX CBOHCTB IPYHTOB, BBI3BAHHBIX MOJPAOOTKONH TEPPUTOPHH, B COOT-
BETCTBUU C TpeOoBaHusAMH 11. 10.6;

0) mepepacnpenesieHUsI BEepTHKAIbHBIX HAarpy30K Ha OTAENbHBIE CBaW, BHI3BAHHOI'O HAKJIOHOM, MCKpHBIIE-
HHEM H YCTYII0oOpa3oBaHHEM 3eMHOI ITOBEPXHOCTH, B COOTBETCTBHH C TpeboBaHmsamu 11. 10.7;

B) JIOMOJHUTENBHBIX HAPY30K B TOPU30HTANIBHOI MIOCKOCTH, BEI3BAHHBIX OTHOCUTEIBHBIMU TOPU30HTAIIb-
HBIMH Ae(OpManysaMH TPYHTOB OCHOBAHHUS, B COOTBETCTBUH ¢ TpeOoBaHUAMH 11. 10.8;

10.6. Hecymiyro cnocobHOCTB 110 rpyHTy ocHoBanust F., KH (TC), cBaii Bcex BUIOB, pabOTAIOIIMX HA CHKH-
MaIOIIyI0 Harpy3Ky, Py MoJpaboTKe TEPPUTOPUH CIEIAYET ONPEALIATH 10 hopMyJie

Fcr = %er (38)

rae Yer — KO3(QQUIUEHT ycaoBHil pabOThI, yYUTHIBAIOIIUN U3MEHEHNE (PU3UKO-MEXaHHIECKHX CBOMCTB IPYH-
TOB W TIepepacrpeieieHie BePTUKAIBHBIX HArpy30K MpHU MopaboTKe TEPPUTOPHH: JUIS CBAH-CTOEK

B (yHIaMeHTax JIF0OBIX 3AHUH U COOPYKEHHH J = l; U BHCAYNX cBail B (hyHIAMEHTaX MOJAT-

JIMBBIX 31aHUHI U COOPYXKEHHUH (HampuMep, OJHOITAXKHBIX KapKACHBIX C IMIAPHUPHBIMU OMOPAMH) ¥
= 0,9: nns BucsumMX cBail B (hyHZAMEHTaX XKECTKHX 3[aHHH M COOpyKeHuil (HampumMep, Oeckapkac-

HBIX MHOTO3TaXKHBIX 3[JaHUH C AKECTKUMH y3JIaMHU, CUIIOCHBIX KOPITYyCoB) ¥ = 1,1;

F4 — mecymas crocobrocTs cBam, KH (TC), onpesieneHnasl pacdeTOM B COOTBETCTBUU C TPEOOBAHUAMHE
pasl. 4 Wiy omnpe/eeHHas 10 Pe3y/bTaTaM IOJIEBbIX UCCIICIOBAaHUH, UCTIBITAHMIT CBail AMHaMU4e-
CKOM M CTaTHUECKON Harpy3KaMH M 30HIUPOBAHMS IPYHTA B COOTBETCTBUH C TPEOOBAHUAMHU pasil. 5.
I[Ipumeuanune. B caydae kpyTonagaomux MmiacToB, KpOMe TOTO, CIEAYET YIUTHIBATh 3aBUCAIINI OT 3HA-

4eHUs] OTHOCHUTEIBHON TOPH3OHTANBHONW nedopmManuu &, MM/M, IONOIHUTENBbHBIH KO3(QGHUIUEHT J»

1/(1+100 &,).

10.7. JlononHUTENbHBIE BEPTUKATIBHBIC HATPY3KU + AN Ha CBau WM CBau-000TI0YKHU 31aHHUI U COOPYKCHUI
C JKECTKOM KOHCTPYKTMBHOM CXEMOH CIelyeT ONpEeNeNsAiTh B 3aBUCUMOCTH OT PAcUETHBIX 3HAUYEHUI BEpTH-
KaJIbHBIX MMEepEeMEIeHN CBaii, BRI3BAHHBIX HAKJIOHOM, UCKPHUBIICHHEM, YCTYIIOOOpa30BaHUEM 3€MHOI MOBEpX-
HOCTH, a TaK)Ke TOPU30HTAIBHBIMU AeopMalMsIMU IPYHTOB OCHOBAHHS MIPU YCIOBHSIX:

a) cBaiiHble (DYHAAMEHTHI M3 BUCAYHMX CBail M WX OCHOBAHHUS 3aMEHAIOTCS B COOTBETCTBHH C I1.6.1 ycioB-
HBIM (DYHIaMCHTOM Ha €CTECTBEHHOM OCHOBAHUH;

0) ocHOBaHHWE YCIOBHOTO (pyHIaMEHTa IPUHIMACTCS JIMHEHHO eOPMHUPYEMBIM C IIOCTOSHHBIMH [I10 JJTH-
He 37aHus (COOPY>KEHHS) WIH BBIICTIEHHOTO B HEM OTceka| MomayieM aedopManvi U KodpPUIueHTom nocre-
JIY TPYyHTA.

OnpeneneHue JONOIHUTENBHBIX BEPTHKAIBHBIX HArpy30K IPOU3BOAMUTCS OTHOCUTENIBHO INPOAOJIBHOW U
MONEepPevYHon oceil 3qaHusl.

10.8. B pacuerax cBaifHBIX (h)yHIaMEHTOB, BO3BOJMMBIX Ha IOAPA0ATHIBACMBIX TEPPUTOPHSIX, CICAYET YIH-
TBIBaTh JIOTIOJTHUTENBHBIC YCHIINS, BO3HUKAIOIINE B CBAasX BCICICTBHE MX PaOOTHI Ha M3THO IOJ BIMSHHEM
TOPU30HTAJBHBIX NEPEMEIICHUI IPYHTa OCHOBAHUS IPH MOAPAaOOTKE TEPPUTOPHU IO OTHOLICHHUIO K MPOEKT-
HOMY IIOJIOKEHHUIO CBai.

10.9. PacueTHOE TOPU3OHTAIILHOE MEPEMEIIEHHE Ug, MM, TPYHTA HPH MOAPAOOTKE TEPPUTOPHH CIEAYET
omnpenensiTh no Gopmyine

U = Y Ve En X (39

TI€ Jf Ye — COOTBETCTBEHHO KOX()(QUIMEHTHI HANEKHOCTH 110 HATPY3KE M YCIOBUM PabOThI I OTHOCHUTENb-
HBIX TOPU30HTANBHBIX Aeopmannii, npuanMaemslie cormacHo CHull 2.01.09.-91;
&p - OXKUJIAEMOE 3HAYCHHE OTHOCUTENBHON TOPU30OHTAIBHON Ae(opMaliny, OIpeeNsIeMOe 10 Pe3yIbTaTaM
MapKIIeHIePCKOTo pacueTa, MM/M;
X - pacCTOSHHUE OT OCH PacCMaTPHBACMON CBaM [0 IEHTPAIBHOM OCH 3[aHUS (COOPYKEHHSI) C POCTBEPKOM,
yCTpanBaeMBIM Ha BCIO AIHMHY 31aHUS (OTCceKa), MM A0 OI0Ka JKECTKOCTH KapKacHOTO 3[aHUs (0Tce-
Ka) C POCTBEPKOM, YCTPaUBAEMBIM IT0]] OT/CIBHBIC KOJIOHHBI, M.



10.10. Craiinsle (pyHIAMEHTHI 3MaHHH M COOPYXKEHHH, BO3BOJUMBIX Ha MOAPa0aTBIBAEMbIX TEPPUTOPUSIX,
CleZlyeT MPOEKTUPOBATh UCXOAS U3 YCIOBUH HEOOXOAUMOCTH MepeAayd Ha POCTBEPK MUHUMAJIbHBIX YCHIIMI
OT CBaii, BOSHUKAIOIINX B pe3yIbTaTe Ae(opManiy 3eMHOH OBEPXHOCTH.

J11s1 BBIOSTHEHUS 3TOro TpeOoBaHUS HEOOXOAUMO B IPOEKTAX MIPELyCMATPUBATH!

a) pa3pe3Ky 3/1aHMs WIK COOPY)KEHUSI HAa OTCEKU JJISI YMEHBLICHUS BIUSHHS I'OPU30HTAIBHBIX IIepeMelle-
HUH TPYHTa OCHOBAHMSI;

0) IpeNMyIIECTBCHHO BUCSYUE CBaWl IS 3TaHUH M COOPYIKCHHUH C J)KECTKOW KOHCTPYKTUBHOHM CXEMOMW UIs
CHIDKEHHS JOIOJHUTENBHO BOSHUKAIOIIMX YCUINM B BEPTUKAILHON INIOCKOCTU OT UCKPUBIICHUS OCHOBAHUS;

B) CBal BO3MOXXHO MEHbIIEH KECTKOCTH, HAlPUMEP MPU3MAaTHUYECKUE, KBaAPATHOTO WM MPSIMOYTOJIBHOTO
MONIEPEYHOr0 CEYEHUs], IPUUEM CBaU IPSMOYTOJBHOIO CEUCHMs CIEYyeT paclojlaraTh MEHbLIEH CTOPOHOH B
MIPOJI0JILHOM HaIpaBJI€HUH OTCEKa 3aHMus;

') IPEUMYIIECTBEHHO [OJATINBBIE KOHCTPYKLUH CONPSDKEHUS CBail ¢ pOCTBEPKOM, yKazaHHbIE B I1. 10.4;

) BBIpaBHUBAHKE 3/IaHU C TIOMOIIBIO JOMKPATOB HIIM JPYTHX BBIPABHUBAIOIINX YCTPOICTB.

ITpu paspeske 34aHUS UM COOPY>KEHHsI Ha OTCEKM MEXJY HHUMHU B POCTBEpKE CleyeT MpelycMaTpUBaTh
3a30pHI (IeopMannoOHHbIE MIBEI), pa3Mephl KOTOPHIX OMPEIEISIOTC KaK Ul HIDKHUX KOHCTPYKIMI 31aHHH
coopy>keHHii B cooTBeTcTBUH ¢ TpeboBanmsamu CHull 2.01.09-91.

10.11. CgaitHble (yHIAMEHTHI CIIEAyeT NIPHMEHSTh, KaK MPaBIIIO, Ha TOAPa0aTHIBAEMBIX TEPPUTOPHX | —
IV rpynm, B ToM 4ncne:

a) C BUCSYMMHU CBasiMU — Ha Tepputopusix | — IV rpynm ass mo0bIX BUIOB U KOHCTPYKLMH 34aHuil U co-
OpY>KCHHMI;

0) co cBasmu-cToiikamu — Ha Tepputopusix I u IV rpynn ans 3qanuil 1 cOOpyKeHU, TPOSKTUPYEMBIX C
NOJATIMBON KOHCTPYKTHBHOM CXeMOH 37aHus NpU UCKPUBIEHUM OCHOBaHMs, a i IV rpynmel — Tarke U
JUIS 30AHUHU U COOPYKEHUM, IPOEKTUPYEMBIX € XKECTKOU KOHCTPYKTUBHOU CXEMOM.

Ipumeuanus: 1. [enenue mnoapabaTbiBaeéMbIX TEPPUTOpUN Ha Tpynnsl npuHATO coryacHo CHull
2.01.09-91.

2. Cpau-060510uky, HaOUBHBIE U OypoBbIe cBau AuameTpoM Oosiee 600 MM U Apyrue BUABI KECTKUX CBaii
JIOIyCKaeTCs NPUMEHSTh, KaK IPaBHIIO, TOJBKO B CBalHBIX (pyHIaMEHTaX C MOJATIMBOH CXEMOW IPH COMps-
KEHHH MX C POCTBEPKOM Hepe3 OB CKOIBKeHuUs (cM. 11. 10.4.).

3. 3army0ieHue B TPYHT cBail Ha MOAPa0daTEIBACMBIX TEPPUTOPHUAX JOJDKHO OBITH HE MEHee 4 M, 3a MCKIIFO-
YEHHUEM CIIy4aeB ONUPAHUs CBall HA CKAJIbHBIE TPYHTBHIL.

10.12. Ha moxpabatsiBaeMbIx Teppuropusx Ik — IVk rpynm ¢ Bo3MOXXHBEIM 00pa30BaHHEM YCTYIOB, a
Takke Ha IUIOMAAKaX C TEOJOTHYECKUMH HapyIICHHSIMH NPUMEHEHHE CBaWHBIX (DyHIAMEHTOB JOIYCKAaCTCS
TOJBKO MPH HATWYUH CHEUATBHOI0 000CHOBAHHSI.

10.13. KoHCTpyKIHUs CONPSKEHUSI CBail ¢ pOCTBEPKOM JI0JKHA Ha3HAYaThCsl B 3aBUCHUMOCTH OT 3HAYEHUS
0’KU/Ia€MOI'0 TOPU30HTAIBHOIO NEPEMEILEHHs I'PYHTa OCHOBAHUS, IPUYEM IIPEENIbHbIC 3HAUCHUS TOPU3OH-
TaJBHOTO NIEPEMEIICHHS [T CBald HE IOJDKHBI IPEBBIIATE MIPHU COMPSKEHUH ¢ POCTBEpKOM (cMm.in. 10.4), cMm:

2 — XKECTKOM;

5 — NOJATIUBOM, YCIOBHO-IIAPHUPHOM;

8 — T0 ke, yepe3 1I0B CKOJIbKEHHUS.

IIpumeuanue. Jlnsd CHUXKECHUS 3HAUCHUN yCUIMN, BOSHUKAIOUIMX B CBAasAX M POCTBEPKE OT BO3ACHCTBUSA
TOPU30HTANIBHBIX NIEpEMELICHUH IPyHTa OCHOBAHMS, a TaKXke A oOecreueHus NpOCTPAHCTBEHHOW yCTOWYM-
BOCTH CBalfHbIX ()YHJaMCHTOB 3JaHUS (COOPYXKCHUS) B IIEJIOM CBal CBaWHOTO IIOJIS B 30HE JCHCTBHS HEOOIb-
LIMX TIepeMeLIeHuil rpyHTa (10 2 cM) clenyeT MpeayCcMaTpuBaTh C )KECTKUM COMNPSKEHUEM, a OCTaIbHbIE — C
NOJATIUBBIM (ILIAPHUPHBIM WM CONPSIKEHUEM YEPE3 ILIOB CKOJILXKEHUS).

10.14. Cgaiinble pOCTBEPKH JIOJKHBI PaCCUUTHIBATHCS HA BHEIICHTPEHHOE PACTSDKEHUE M CXKAaTHe, a TaKKe
Ha Kpy4eHHUEe MPH BO3JCHCTBUU Ha HUX TOPHU3OHTAIBHBIX OMOPHBIX PEaKLUil OT cBail (IOMepeyHoi CUiIbl U U3-
THOAFOIIero MOMEHTA), BEI3BAHHBIX OOKOBBIM JIaBJICHHEM Ae(OPMHUPYEMOTO IIPH HOAPAOOTKE TPYHTA OCHOBA-
HUSL.

10.15. TIpu nprMeHEHNU CBaWHBIX (PYHIAMEHTOB C BRICOKMM POCTBEPKOM B OCTOHHBIX IMOJAX MM JIPYTHX
KECTKUX KOHCTPYKIMAX, YCTPaUBAEMbIX Ha IIOBEPXHOCTH I'PYHTA, CIEAYET MPelyCMaTpUBATh 3a30p MO BCEMY
NEepUMETPY CBall LIMPUHOM HE MeHee 8 CM Ha BCIO TOJIIMHY KECTKOM KOHCTPYKLUH. 3a30p CleqyeT 3aloHATh
TUTACTUYHBIMH WM YIIPYTUMH MaTepHaiaMy, He 00pa3yIOIIMMHI JKECTKOH OMOPHI VIS CBai MPH BO3/ACHCTBHA
TOPU30HTAIBHBIX IIEPEMELICHUI IPyHTa OCHOBAHMS.

11. OCOBEHHOCTHU MPOEKTUPOBAHMSI CBAMHBIX ®YHJIAMEHTOB B CEUCMHUUYECKHUX
PAMOHAX



11.1. Tlpu mpoeKTHPOBAHMH CBAalHBIX (PyHIAMEHTOB B CEHCMHYECKHX paiOHaX Kpome TpeOoBaHMI Ha-
CTOSIIIIMX HOPM clieayeT cobonarth Taroke TpedoBanus CHull 11-7-81 *; npu 3ToM B 10MOTHEHUE K MaTepua-
JIaM MHXEHEPHBIX WM3bICKAaHWH JUIl IMPOSKTHPOBAHUS CBAMHBIX (DYHZAMEHTOB MOKHBI OBITH MCIIOIB30BAHEI
JIaHHbIE CECMUYECKOTO MUKPOPAOHMPOBAHUS IJIOMIAJKH CTPOUTENbCTBA.

11.2. Cpaiinble QyHIAMEHTBI 31aHUI U COOPYKEHHUI C YUETOM CEHCMHUYECKUX BO3JCHCTBHUI JODKHBI pac-
CUHTBIBAThCA Ha 0C000€ COUETaHUE HArpPy30K IO MPEAEIbHBIM COCTOSHUAM NepBoil rpymmnsl. [Ipu sToM HE0O-
XOJMMO TIpelyCMaTpUBAaTh:

a) ompereneHne Hecymel ClIocOOHOCTH CBan Ha CXKMMAIONIYIO M BBIICPTUBAIONIYIO HarPY3KH B COOTBETCT-
BUU C TPeOOBaHUSAMU pa3l. 4;

0) MpoBepKy YCTOWYMBOCTH TPYHTA TI0 yCIOBHIO OTPaHWYCHUS TaBICHUS, IIepelaBaeéMoOro Ha TPYHT OOKO-
BBIMH [TOBEPXHOCTSIMU CBaii, B COOTBETCTBUH C TPEOOBAHMSIMHI PEKOMEHIYyEMOT0 IIPUIIOKEHUS 1

B) pacyeT CBail 10 MPOYHOCTH MaTepraa Ha COBMECTHOE AEHCTBHME PAacCUETHBIX YCHIUH (IPOIOIbHON cH-
JIBI, M3THOAONIET0 MOMEHTA M TOTEPEYHON CHIIBI), 3HAYEHHS KOTOPBIX OMPENENSIOTCS MO YKa3aHUSIM peKo-
MEHIyEeMOTr0 NIPUIOKEHUs | B 3aBUCUMOCTH OT PACUETHBIX 3HAUEHHH CEHCMUYECKUX HArpy3oK.

[Ipn yka3aHHBIX B MOMIYHKTaX «a» — «B» pacueTax JOJDKHBI BHITOJIHATHCSA Takoke TPEOOBaHWS, NPHBE-
nennble Bm. 11.3 — 11.8.

IIpumeuanue. Ilpu onpenencHun pacyeTHbIX 3HAYEHUH CEMCMUUECKUX HArpy3oK, ACHCTBYIOIIMX Ha 31a-
HUE WIKA COOPYKEHUE, BBICOKUH CBaliHBII POCTBEPK CIIEAYET PACCMATPUBAThH KaK KapPKAaCHbBII HUXKHUH 3Tax.

11.3. Tlpu pacuere Hecyuieil CloCOGHOCTH CBall HAa CHKMMAIOIIYIO WIH BBLICPTUBAIOIIYIO HArpysKy Fleq
3HaueHus R u f; cnesyer yMHOKUTL Ha MOHIKAKONIME KOI(QQHUIMEHTBI YCIOBUHA PaGOThl IPYHTAa OCHOBaHHUS
Yeql ¥ Yeq2 , IPMBENEHHBIE B Tab. 18.

3uauenns R ciefyer Takke yMHOKHTE Ha KOI(GQHIMEHT YCIOBHHA paGoThI Jpq3, IPUHUMACMBIN: Yey3 = 1

mpu [ 23 u Yoy3=0,9 npu [ <3, rne / npusenenHas anmHa cBam, OnpeenseMast 0 yKa3aHMSIM PEKOMEH-
JlyeMOro IpujIoKeHus 1.

KpoMe Toro, COnpoTHBIIEHHE IPYHTA f; Ha GOKOBOIi TOBEPXHOCTH CBaH JI0 PACUETHOM TITyOuHBI A7 (CM. TI.
11.4) cnexyer npUHUMATh PaBHBIM HYJIIO.

11.4. Pacuernas riy6uHa /g 10 KOTOPOH HE y4UTHIBAETCS CONPOTUBIEHUE IPYHTA HA GOKOBOM TOBEPXHO-

CTH CBaH, onpenensaercs o ¢popmye (40), Ho mpuHUMaeTcst He bonee 3/
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rae dj, az, az — 6e3pa3mepHble K0d((UIMEHTHI, paBHBIE COOTBETCTBEHHO 1,5; 0,8 1 0,6 mMpu BBICOKOM POCT-
BEpKe M JUIsl OTAEIbHO cTosmei cean 1 1,2; 1,2 u 0 — npu KecTKOH 3ajiesike CBau B HU3KUK POCT-
BEpK;
H, M - pacuerHble 3HAaUeHHS COOTBETCTBEHHO T'OPM30HTAIBHOM cuiibl, KH (TC), M M3rMOarOIEro MOMEHTa,
KH-M (TC-M), IPUIIOKESHHBIX K CBa€ B YPOBHE TIOBEPXHOCTH TPYHTA IPH OCOOOM COUYETaHUH HArPy30K
C YYETOM CEHCMMUECKUX BO3JIEHCTBUI;
O - KodpdunpeHT aedopmanyy, 1/M, onpeaesieMblil 0 PEeKOMEHIYEMOMY MPHIIOKEHHIO 1;
bp - YCIIOBHAS IIUPUHA CBaH, M, OTpe/enseMas 10 PpeKOMEH/IyeMOMY NPHIIOKEHHUIO 1;
Y1 - pacueTHOE 3HAYEHHE yIeIBHOrO Beca rpyHTa, KH/M® (Tc/M’), onpesenseMoe B BOIOHACHIIIEHHBIX TPYH-
TaX C Y4eTOM B3BEIINBAIONIETO JICHCTBHS BOJIBI;
@y, Cr - pacyeTHbIC 3HAYEHUSI COOTBETCTBEHHO yIJIa BHYTPEHHETO TPEHUs TPYHTA, Tpaj, ¥ yAEIbHOTO CIEIIe-
Hust rpyHTa, KH/M2 (Te/M?), IPHHAMAaeMBbIe B COOTBETCTBUM C YKa3aHHsIMH 1i.3.5 u 11.5.
11.5. Onpejienienne pacueTHOl TyOuHbI /17 TIpH BO3AEHCTBIM CEfiCMHYECKHMX HArPY30K CJIEIYeT MPOH3BO-

JUTh, IPUHMMAs 3HAYEHHsl PACUETHOTO YIJa BHYTPEHHETO TPEHUS (U yMEHBIIEHHBIMM AJIsl pacUeTHOM celic-
MHUYHOCTH 7 0aymmoB —Ha 2°, 8 6amioB —Ha 4°, 9 6amnoB — Ha 7°.

11.6. Ilpu pacuere cBaifHBIX (yHIAMEHTOB MOCTOB BIIMSHHE CEHCMHUYECKOTO BO3JIEHCTBHS Ha YCIOBHS 3a-
JIETIKH CBail B BOJOHACHIIIEHHBIX MBIJIEBATHIX M€CKaX, B MbUIEBATO-TTMHUCTBIX TPYHTaX C MOKa3aTeleM TeKyde-



cru I; > 0,5 cnemyer yunThiBaTh myTeM TIOHMWKeHus Ha 30 % 3HaUcHMH KOO()(QHUIMEHTOB TIPOTIOPIIMOHAIEHO-
cru K, npuBeieHHBIX JUIs 3TUX TPYHTOB B PEKOMEH/yEMOM TIPUIIOKEHHH 1.

B pacuerax Hecymiell cnocoOHOCTH cBail mpu JEHCTBUM TOPU3OHTAIBHOM HArpy3Kd CJIEIyeT YYUTHIBATb
KPaTKOBPEMEHHBIH XapaKTep BO3ACHCTBUS CEHCMUYECKON HArpy3Kd IIyTeM HOBbINIEHHs Kod(dduimenra 772 B
topmyne (24) pexomergyemoro mprtoxenus 1. [Ipu pacuerax ogHOpSAAHBIX (HyHAAMEHTOB HA HArpys3KH, Aeii-
CTBYIOIIUE B INIOCKOCTH, NEPIEHANKYIISIPHON Py, 3HaueHue KodddunueHra 77> ysemudusaercs Ha 10%, B
OCTaNbHBIX Cirydassx — Ha 30 %.

Tabnuma 18
Pacierrast | KosddurmeHt ycnosuit paGoTsl y.,; 1ist | Koadduument yenosnit pabotst
CRliCMIF | KOPPEKTHPOBKH 3HAUEHHH R TIPH TPYHTAX | Juq2 JUIS KOPPEKTHPOBKH 3HAYCHHIH
HOCTb f; ipu TpyHTaX
3PHAMM | TIECUAHBIX | MEcYaHbIX | IBUIEBATO- | IMECYaHBIX TIBLIEBATO-
COOpyKe- | TUIOTHBIX cpenHei [JIMHUCTBIX | IUIOTHBIX U | TJIMHHUCTBIX NPU
HYl, Garmb] IUIOTHOCTH |IIpH IOKa3aTe-| CpemHel | ImoKasaTelse TeKyde-
JIe TEKYYECTH | TUIOTHOCTH CTH
Mamo- | Ha- | Manop- | Ha- | [, <0 |0<[ <| mamos- | B |[; <0[0<1;,<0,75<
BIDK- (CBITEH JIDKHBIX [CHIL 05 [ neoKHbIX [chit 0,75 | I, <1
HBIXY | HBIX | MR- | HBIX HRIK- | HBIX
RIDKHBIX| BOTOH| HBIX | BOIOH HbIX | BOJOH|
7 1 |109([09 |08| 1 |[095]095]0.9095]|0.85 | 0.75
0,9 - 1085 - 1 09 | 0,85 | - - 0,8 0,7
8 09 08| 0385(07]095 | 09 08 |08|09| 08 | 0.7
0,8 - 1075 -109 1] 08 |075] - [08] 0,7 | 0,65
9 08 107075 —] 09 | 08507507085 0.7 | 0.8
0,7 - 0,6 0,85 | 0,7 | 0,65 | - ]0,65[ 0,6 —

[Mpumeuanus: 1. 3HAYECHUS Yoq] U Jeq2, YKA3AHHBIE HAJl YEPTOM, OTHOCATCS
K 3a0MBHBIM CBasiM, TIOJ] 4ePTOH — K HAOWBHBIM.

2. 3nadeHus KO3PQUUMEHTOB Ypq) U Yeq2 CHEMyET yMHOXKATH Ha 0,85, 1,0
unu 1,15 11 31aHUi U COOPY>KEHUM, BO3BOJUMBIX B palloHaX ¢ OBTOPSEMO-
cThIO0 1, 2, 3 COOTBETCTBEHHO (KpOME TPAHCIIOPTHBIX U THAPOTEXHUIECKUX ).

3. Ompenenenue Hecyleil cocoOOHOCTH CBail-CTOEK, OMMPAIOIIUXCS Ha
CKaJbHBIC ¥ KPYITHOOOJIOMOYHBIC TPYHTHI, IPOU3BOIUTCS O€3 BBEICHHS J0-

HOJIHUTENBHBIX KO3((PUIINEHTOB yCIOBUH PAOOTHI Yoy H Yeg2-

11.7. Hecymas criocoGHoCTS cBau Feg, KH (1c), paboTaromeil Ha BEPTHKAIBHYIO CKMMAIOIIYIO M BBIIEPIH-
BAOIIYI0 HArpy3Kd, 10 pe3ysibTaTaM IOJEBBIX HUCIBITAHUN JOJDKHA OMPENCIIAThCS C YUETOM CEHCMHUYECKHX
BO3EUCTBHI TIO (hOopMyJIe

Feq :keq Fy 41)

rie Koy — k03 uIEHT, yunThIBAIOLIMIT CHIDKEHHE HECYILEH CIIOCOOHOCTH CBaM MPH CefiCMUYECKUX BO3/EH-
CTBHSX, ONpENEeNAeMBIi pPacuyeToM KaK OTHOIIECHWE 3HA4YCHUS HECYIIeH CHIOCOOHOCTH CBaH,
BBIUMCJICHHOTO B COOTBETCTBMM C YykazaHusmMu mm. 11.2—11.4 c yderoMm celcMHUYECKUX
BO3JCHCTBUIN, M 3HAUCHUS HECyLIEH CIIOCOOHOCTH CBaW, OIPEJECICHHOH COINTACHO TPeOOBaHUSIM
pa3n. 4, 6e3 ydera ceHCMHYIECKIX BO3ACHCTBUIA;

F 4 — nmecymas cnoco6nocts cBam, KH (TC), OpesieNieHHast 10 pe3yibTaTaM CTATHYECKHX HIIM JTMHAMUYE-

CKMX HCIbBITaHUH JIMOO 110 AaHHBIM CTATUYECKOTO 30HIMPOBAHUS I'PYHTa B COOTBETCTBHM C yKa3a-
HUSIMU pa3Jl. 5 (0e3 y4eTa ceiCMUYeCKUX BO3ICHCTBHN).

11.8. Pacuer cBaif B mpocaJouHbIX M HaOyXalolIMX I'PyHTax Ha 0co00€ COYeTaHHEe HAarpy30K C y4eTOM
CeHCMHYIECKUX BO3/ICHCTBHN JOIDKEH MTPOU3BOIUTECS IPH IMPHPOITHON BIAKHOCTH, €CIIH 3aMadMBaHKE IPYHTA
HEBO3MOJKHO, M IIPH ITOJTHOCTBIO BOJOHACKHIIIIEHHOM IPYHTE, HMEIONIEM TOKa3aTellb TEKy4eCTH, ONpeesIieMbIi
no ¢opmyie (31), ecan 3aMaurBaHue TPYHTA BO3MOXKHO; IIPH STOM OIIpeJieNIeHHe HEeCyIel CiocCOOHOCTH cBai
B IPYHTOBBIX ycinoBusaX Il Tuma mo mpocagodHOCTH IpOoU3BOAUTCS O3 ydeTa BO3ZMOXKHOCTH Pa3BUTHS OTPHILA-
TENBHBIX CUJI TPEHUSI TPYHTA.



IIpumeuanue. PacueT cBaii Ha ceficMUUecKue BO3IEHCTBUS HE UCKITIOYaeT HEOOXOIUMOCTH BBITIOHEHHS
WX pacuera B COOTBETCTBHU C pa3n. 8—10.

11.9. {nst cBaifHEIX (yHIAMEHTOB B CEHCMUYECKHUX paifoHaxX cIeayeT MPUMEHSATh CBall BCEX BHIOB, KPOME
cBail 6e3 monepeyHoro apMUPOBaHUS U OyIaBOBHUIHBIX.

[Ipumenenne OypoHaOMBHBIX CBail JOITYCKAaeTCsl TONBKO B YCTOMYMBBIX TPYHTaX, HE TPEOYIOLIMX 3aKpel-
JIEHUs] CTEHOK CKBaXKHH, IPU 3TOM JUaMeTp CBail 1omkeH ObITh He MeHee 40 cM, a OTHOILICHUE JUIMHBI CBaU K
ee nuamerpy — He Goiee 25.

I[Ipumeuvanne. Kak uckiroueHne NOMycKaeTcs Mpope3ka BOJOHACHIIIEHHBIX IPYHTOB HAaOWBHBEIMHU H OY-
POBBIMH CBasMH C IPUMEHEHHEM U3BJIEKAEMBIX 00CAIHBIX TPYO.

11.10. Ilprr mpOeKTHPOBAaHWU CBAMHBIX (YHIAaMEHTOB B CEHCMHYECKHMX pailoHaX ONMpaHWe KOHIA CBai
CllefyeT MpeayCMaTpUBATh HAa CKAJIbHBIE, KPYITHOOOIOMOYHBIE, IUIOTHBIE M CPEAHEH IUIOTHOCTU IECYAHBIC U

MbUICBATO-TJIMHUCTBIC I'PYHTHI C IMTOKA3aTCJICM TCKY4YCCTH ]L < 0,5
OHI/IpaHI/IG HWXKHHUX KOHIIOB CBail Ha PBIXJIbIC BOAOHACBIIICHHBIC IICCKU, IBIJICBATO-TIIMHUCTBIC I'PYHTHI C

nokasatenem Tekydectu I; > 0,5 He gomyckaercs.

11.11. 3army6neHue B TPyHT CBaif B celicMHUECKHX paliOHax JOJDKHO OBITH HE MeHee 4 M, a IPHU HaJlu4IuU B
OCHOBaHMHU HIDKHHMX KOHIIOB CBail BOJOHACBHIIIEHHBIX TECUYaHBIX TPYHTOB CpPeJHEH IIOTHOCTH — HE MeHee 8
M. JlommyckaeTcsi yMEHBIIEHHE 3arTyOJIeHHUs CBail IPH COOTBETCTBYIONMIEM OOOCHOBAHUH, MOIYYEHHOM B pe-
3yJbTaTE NOJEBBIX UCTIBITAHUNA CBall UMUTHPOBAHHBIMU CEHCMUYECKUMHU BO3/IEHCTBUSIMM.

J1s OTHOSTaXKHBIX CETIbCKOXO3AHCTBEHHBIX 3MaHHUH, HE COJlep KAIlX IICHHOTO 000PY/IOBaHMS, U B CIIydae
ONUpAHUS CBall Ha CKaNbHBIC TPYHTHI UX 3aridyOJeHHe B TPYHT INPHHUMACTCSA TaKUM XKe, KaK B HeceiicMuue-
CKHUX palioHaXx.

11.12. PocTBepk cBaiiHOTO yHAaMEHTa O] HECYIIUMH CTEHaMU 3[aHUs B TIpE/Ieax OTceKa MOJKEH ObITh
HETIPEPLIBHBIM U PAcMONIOKEHHBIM B OJHOM YpOBHE. BepxHHe KOHIIbI cBail JOMKHBI OBITH 3aJ€laHbl B POCT-
BEpK Ha TIyOMHY, ONIPEAEIIEMYIO paCIeTOM, YUUTHIBAIOIINM CEHCMUYECKHE Harpy3KH.

YcTpoicTBO 6€3pOCTBEPKOBBIX CBAMHBIX (YHAAMEHTOB 3/1aHUM U COOPYKEHUI HE 10MyCcKaeTcsl.

11.13. IIpu cOOTBETCTBYIOIIEM TEXHUKO-YKOHOMHYECKOM OOOCHOBaHUM JOITyCKAETCs NPUMEHSATH CBaliHbIC
(hyHZaMEHTHI ¢ TPOMEXYTOYHOH ITOMYIIKOM W3 CHITyYMX MaTepHanoB (IIeOHs, TpaBus, Mecka KPyIMHOTO M
cpenHei kpynHoctH). Takue GyHIaMEHTHI He CIIEAyeT IPUMEHSATh B OMOTE€HHBIX TPYHTaX, IPOCaJOYHbIX IPYH-
tax Il Thma, Ha MOmpabaTHIBAEMBIX TEPPUTOPHSX, IEONOTHMIECKH HEYCTOHUYMBBIX IUIOMIAAKAX (Ha KOTOPBIX
MUMEIOTCS WIIX MOTYT BO3HHKATh OIOJI3HH, CEIIM, KapCThI U T.I1.) M Ha IUTOIIAJKAX, CIIOKCHHBIX HECTAOMIH3HPO-
BaHHBIMHU IPYHTaMH.

Jns cBaitHBIX (yHIAMEHTOB C MIPOMEXYTOYHOH MOIYIIKOH CIeqyeT IPUMEHATh TaKUE JK€ BUABI CBail, Kak
U B HECECMUYECKUX palioHax.

11.14. Pacger cBaii, BXOJIINX B COCTaB CBAHOTO (hyHZaMEHTa C NMPOMEXYTOUHOH IMOIYIIKOH, HA TOPHU-
30HTAJBHBIEC HArPy3KH HE Mpou3BoauTcs. Hecymryro cnocoOHOCTh Takux CBaif, pabOTAIOMNX Ha CKIMAIOIILYIO
Harpy3Ky C y9eTOM CEHCMHYECKHX BO3JCHUCTBHIA, CIEIyeT ONpENeNsATh B COOTBETCTBHH C TPEOOBAaHMAMH II.
11.3; mpu 3TOM CONPOTUBIIEHHE TPYHTA HEOOXOIMMO YUIUTHIBATEH BAOIH BCell OOKOBOI MOBEPXHOCTHU CBaH, T.€.

hy=0,a K02(GHUHEHT yCIOBUH PaOOTHI HUKHErO KOHIIA CBaM NPH CEHCMUYECKUX BO3NECHCTBUAX Jpqs = 1,2.

11.15. Ipu pacyere cBaifHBIX (HYHIAMEHTOB C TPOMEKYTOUHOH MOAYIIKOH MO AeopMarusM ocanky GyH-
JJAMEHTa CIIEJyeT BBIYMCIIATH KaK CYMMY OCaJKH YCJIOBHOTO ()yH/IaMEHTa, ONpEesieMOd B COOTBETCTBHHU C
TpeOOBaHMSMH pa3. 6, M 0CAAKN IIPOMEXYTOUHOI MTOTYIIKH.

12. OCOBEHHOCTHU NPOEKTUPOBAHUSI CBAHHBIX ®YHJIAMEHTOB OIOP BO3IYIITHBIX
JIMHUMU SJIEKTPOIIEPEJJAYU

12.1. Cpaiinble hyHAaMEHTHI OIIOP BO3AYLIHBIX JHHHIA dnekTponepenadn (JIDIT) u OTKPHITHIX pacipeaeiu-
TenbHBIX ycTpoicTB (OPY) noxcranmmii 1omyckaeTcst MpUMEHATh BO BCEX BHIAaX IPYHTOB, B KOTOPBIX obecrie-
YUBAIOTCS BO3MOXKHOCTD UX IOTPYKEHUS M SKOHOMUUYECKAs IIeI1eCO00pa3HOCTb.

12.2. Jlns cBaiiHbIX (yHAAMEHTOB OIOP BO3IYIIHBIX JIMHUH 3JIEKTPOIEpEau HE JIOIMyCKAeTCsl MPHUMEHe-
HHe OyJTaBOBHHBIX, MUPAMHUIAIBHBIX 1 POMOOBHIHEIX CBAif.

12.3. T'myOuHa norpy»eHusi cBail B TPYHT, BOCIPUHUMAIOIINX BBIIEPIUBAIOLINE UM TOPU30HTAIBHBIE Ha-
TPY3KH, T0JDKHA OBITH He MeHee 4,0 M, a Ut pyHIaMeHTOB AEePEeBSHHBIX ormop — He MeHee 3,0 M.

12.4. JlepeBsiHHBIC CBau A (DYHTAMEHTOB JICPEBSHHBIX ONOP BO3AYIIHBIX JMHHUN AICKTPOIEpEnadn J0-
MYCKAaeTCsl IPUMEHSATh HE3aBUCHMO OT HalW4Ms M MOJOXKEHHs YPOBHS MoA3eMHbIX BoA. IIpu 3TOoM B 30HE me-
PEMEHHOH BIIQKHOCTH HEOOXOANMO TIPeyCMaTPHBATh YCHICHHYIO 3aIIUTy JPEBECHHBI OT THHCHHS.



12.5. Hecymryro criocoOHOCTh 3a0MBHBIX BHCSYMX M HaOMBHBIX CBai, pabOTaOIUX Ha CXKUMAOUIYIO Ha-
TPY3Ky, CIEAYET ONpeNessiTh COOTBETCTBEHHO MO (popmynam (8) u (11) ¢ yueToMm ykazaHMii, IpUBEICHHBIX B

ni.12.7 u 12.8; npu 3ToM ko3 duimeHT ycnosuii paboTsl J; B popmyrax (8) u (11) cnexyer npuHUMATh:

JUISL HOPMAJIbHBIX POMEKYTOUHBIX OTOD ............. 1,2

B OCTATIBHBIX CITYUAMX «.vvvevverereanreenieenureniresseeneenns 1,0

12.6. Hecymryto criocoOHOCTh 3a0MBHBIX M HAOWBHBIX CBaif, pabOTaroONMX Ha BBIAEPIHBAHHE, CIEAYET OIl-
penensats 1o ¢opmynam (10) u (14) ¢ yuyeToMm TOMOJHHUTENBHBIX YKa3aHHMA, NIPUBEACHHBIX B m. 12.7—12.9;

1pH 3TOM K03 duuueHT ycnosuid paboTsl J; B hopmynax (10) u (14) cnexyer npuHUMAaTh 415 OIOP:
HOPMAJIBHBIX M IIPOMEIKYTOUHBIX ...cvvevvenverneaneeneennee 1,2
AHKEPHBIX U YTIIOBBIX ...eeeuveentiereenireenreenieeeeeneesneenne 1,0
0OJIBIINX MTEPEXO/I0B:
€CJIH yJePKUBAIOIIAs CHJIa Beca CBall
POCTBEpKa paBHA PacUeTHOMH
BBIJICPTUBAIOIICH HATPY3KE ..evveenveeeeaeeeneenns 1,0
€CIIH yJepKUBAIOIIAs CHJIA COCTABIISIET
65 % 1 MeHee pacyeTHOH
BBIJICPTUBAIOIICH HATPY3KH ..covvveeeeereaneeennes 0,6
B OCTANIBHBIX CILYTASX ....eoverrimrenreneenenrenennenensennennens MO MHTEPIOISIUH
12.7. PacueTHBIE CONPOTUBJIEHHS TPYHTA MO/l HUKHAM KOHIIOM 3a0MBHBIX cBail R M pacd4eTHBIE CONPOTHB-
JieHus Ha GOKOBO¥ TOBEPXHOCTH 3a0MBHBIX CBail f; B yHIaMeHTax ONOp BO3/LYIIHbBIX JHHHI dJEKTpONepe/ia-
4y IPUHUMAIOTCS 110 Tabn. | 1 2, npudeM B QyHIAaMEHTaX HOPMAILHBIX OMOP PACYETHBIE 3HAUCHUS f; JUIsl TTbi-
JIeBaTO-TTIMHKUCTBIX FPYHTOB IIPU UX T0Ka3artesie Tekydectd 7 > 0,3 cremyer noBsimaTh Ha 25 %.

12.8. PacueTHbIEe CONPOTUBICHNS TPYHTa Ha OOKOBOH MOBEPXHOCTH 3a0MBHBIX CBaH f; BEIYHCICHHEIE B CO-
OTBETCTBHU C TpeOOBaHMUAMH 1. 12.7, TOMKHBI OBITH YMHOXKEHBI Ha JOTIOIHUTEIBHbBIE KO (DUITHEHTHI yCIOBHH
paboThl pHUBEICHHBIC B Ta0. 19.

H
N
Tabnumal9
JlomosHUTENbHBIE KO (OUITMESHTHI
yCJIOBHI pabOTHI ¥ IPH JUTHE CBaK
Bun dpynnamenra, xapakrepucTika [ <25 d v orHOmIEHNM
IPYHTa 1 HAIpy3Ku [>25d| H H H
—<01| ——==04| —=0,6
N N N

1. dyHpaMeHT 1OJ HOPMAIBHYIO
MIPOMEKYTOUHYIO OIOpYy NpH pacue-
TéE!
a) OJWHOYHBIX CBail Ha BBIIEPIHU-
BaIOLINE HAIPY3KU:

B [IECYAHBIX TPYHTAX U CYIECSIX 0,9 0,9 0,8 0,55
B IUIMHAX M cyrauHKax npu I; < 0,6 L15 1,15 1,05 0,7
To *e, mpu I} > 0,6 1,5 1,5 1,35 0,9

0) OAMHOYHBIX CBall Ha CHXKHUMalo-
1IMe Harpy3Kd U CBail B COCTaBe
KycTa Ha BBIIEPrHBAaIOIINE Ha-

TPY3KH:

B [IECYAHBIX TPYHTAX U CYIECSIX 0,9 0,9 0,9 0,9
B IUIMHAX ¥ CyTyMHKax mpu 17, < 0,6 1,15 1,15 1,15 115
10 %*e, ipu I > 0,6 1,5 1,5 1,5 1,5

2. ®yHAaMEHT 10J] aHKEPHYIO, yIJOo-
BYIO KOHIIEBYIO OIOPBI, MOJ ONOPHI




0OJBIINX MEPEXO0JI0B TPH pacueTe:
a) OJMHOYHBIX CBail Ha BBIAECPTH-
BalOIINE HATPY3KU:
B IIECYAHBIX TPYHTAX U CyNecix 0,8 0,8 0,7 0,6
B IVIMHAX U CYTJIMHKAX 1,0 1,0 0,9 0,6
6) cBail B cocTaBe KycTa Ha BBIAED-
THBAIOIINE HATPY3KHU:

B [IECYAHBIX TPYHTAX U CyMeCcsIX 0,8 0,8 0,8 0,8

B IJIMHAX U CYTJIMHKaX 1,0 1,0 1,0 1,0
B) Ha CKMMaroIue Harpy3ku Bo Bcex| 1,0 1,0 1,0 1,0
TPyHTax

B mabn. 19 npunamol 0603HaueHuA:

d — nmuamerp KpyrJioro, CTOPOHa KBaJpaTHOTO WM OOoJbIIas CTOPOHA
MIPSIMOYTOJIEHOTO CEUSHHS CBaM;

H — ropu3oHTankHas COCTABILAIONMIA PACYCTHOW HArPy3KH;

N — BepTHUKaIIbHAsI COCTABJISIONIAs PACICTHON HAIPY3KH,

IIpumeuanue. Ilpu norpy:xeHuH OJMHOYHOM CBau C HAKIOHOM B CTOPOHY
JIECTBUSl TOPU3OHTAJIBHOW COCTAaBJIAIONIEH HArpy3kd MpH yIJIe HAaKJIOHA K
BepTukanu Oosiee 10° MOMOTHUTEIBHBIA KOAQPHUIUEHT YCIOBHIA pabOThI Clie-
JyeT MpUHUMATh KaK Ui BEPTHKAJIBHOW CBaw, paboTaromiell B COCTaBe KycTa
(o no3. 1,6 nnum 2,0).

12.9. Ilpu pacdeTe Ha BEIICPTUBAOLINE HATPY3KU CBau, paboTaroIeil B CBaifHOM KyCTe M3 YeThIpeX CBall U
MEHee, PaCUeTHYIO HECYIyO CIIOCOOHOCTh CBaM ClIeAyeT yMeHbIHTh Ha 20 %.

12.10. [Insa cBaii, BOCOpUHUMAIOIIMX BBIAEPTUBAIOIIME HATPY3KH, JOMYCKAeTCs MpeaycMaTpuBaTh MOTpy-
KCHUE WX B JIUJCPHBIE CKBKHUHBI, IPH 3TOM pa3HHIIA MEXIy TIONEPEUYHBIM pa3MepOM CBau U TUAMETPOM JIU-
JIEPHOHN CKBaXXHMHBI JI0JDKHA ObITh HEe MeHee 0,15 M.

13. OCOBEHHOCTH MPOEKTUPOBAHUS CBAMHBIX ®YHJIAMEHTOB MAJTOJTAKHbBIX
CEJIbCKHUX 3JIAHUI

13.1. OcoOeHHOCTH TPOEKTUPOBAHMS CBAWHBIX (DYHIAMEHTOB PACHpPOCTPAHSAIOTCS Ha CIIETYIONINE BHIBI
MAaJIOATAXKHBIX CEIBCKHUX 3[aHUH: AOMa ycaaeOHOTO THIA, XKMBOTHOBOJYECKHE M NTHIEBOMYECKHE, CKIIAIBI
CEITbCKOXO3AHCTBEHHBIX MPOIYKTOB M CEIbCKOXO3AHCTBEHHOW TEXHUKH, HAaBECHl PAa3IMYHOTO HAa3HAYECHUS U
T.I. C pacYeTHOW HArpy3KOH B ypOBHE IOKOJIs cTeHbl 31anuit 1o 150 kH/m (15 Tc/m), a Ha konoHHY — 10 400
kH (40 Tc).

13.2. IIpu mpoeKTHPOBAHUU CBAMHBIX (hYHIAMEHTOB MAJO3TaXKHBIX CEIBCKHX 3[JaHUH CIeAyeT IPHMEHATh
IPerMYIIECTBEHHO CBAaH-KOJOHHBI, KOPOTKHE MHUpaMHIalIbHbIE CBaU C MpEeABAPUTENbHO HAMpSKEHHOHW apMa-
Typoii O€3 IoINepeyHOro apMUPOBaHHUs, OYpOBbIC CBaM JIMHON 10 3 M C yIUIOTHEHHBIM TpaMOoBaHHEM 3a00eM
1 HaOUBHBIE CBaH, yCTPAaNBaeMbIe B IPOOUBHBIX CKBAXKHWHAX, IPEIyCMOTPEHHBIX 1I. 2.4,0.

B ¢yHmameHTax cenmbCKUX 3/1aHUH PaclOpHOM KOHCTPYKIMHU CIIEAYeT NPHMEHSATH CBaH TaBPOBOTO U JIBY-
TaBPOBOTO CEYEHHH C KOHCOISIMH.

TTpumeuanus: 1. [IpuMeHeHue cBali-KOJIOHH /ISl MAJO3TAXKHBIX CEITbCKUX 3[IaHHi, BO3BOJUMBIX B CEHCMMU-
4ECKHX paiioHax, JOIyCKaeTCsl pH ITyOHHE NOTPyKEHHs CBali-KOJIOHH B IPYHT HE MEHeEe 2 M.

2. YmnotHeHHe 3200 CKBaXHH IIPU YCTPOHCTBE OypOBBIX CBall [UIMHOM A0 3 M IOJIKHO OCYIIECTBIATHCS
IyTeM BTPaMOOBBIBaHUS B TPYHT CJOsI II€OHS TONIMIMHON He MeHee 10 cM.

3. B npoekTax cBaWHBIX (pyHIAMEHTOB MAJOITAKHBIX CEBCKHUX 3aHMH HA NMPOCATOYHBIX TPYHTAX C MpPO-
caJkoi OT UX COOCTBEHHOTO Beca 0 15 cM JomyckaeTcs He IpeAycMaTpuBaTh MOTHON MPOPE3KH CBAsMU MPO-
CaJI0OYHON TOJIIIH, €CIIM Ha/3eMHBIE KOHCTPYKINH 3[aHIH IPOSKTUPYIOTCS ¢ MPUMEHEHNEM KOHCTPYKTHBHBIX
MEpONPHUATHH, 00eCIeUNBAIOIINX BO3MOXKHOCTh X HOPMAJIBHON IKCILTyaTallly IIPH ONPEAEICHHBIX PacueTOM
HEPaBHOMEPHBIX 0Ca/IKax U MpocaKax (GyHIaMEHTOB.

13.3. Ilpu pacueTe HecymIel cmOCOGHOCTH cBail Mo popmyiie (8) pacueTHBIE CONPOTHBICHHS TpyHTa R,
k[1a (Tc/M”), O HIKHHM KOHIIOM 3a0MBHBIX CBaii IPH TIyGHHE HOTPYKEHHs OT 2 10 3M ClIeyeT NPUHAMAT

1o Ta6x. 20, a Ha 60KOBOIt MoBepxHOCTH f;, KI1a (Tc/M?), — 1o Tabu. 21.

13.4. PacueTHble conporusienus rpynra R, kI1a (T¢/M?), IO HMKHUM KOHIIOM HaGHBHBIX U GYPOBBIX CBail
C YIUIOTHEHHBIM 3a00eM IpH TTyOMHE IOTPYKEHHs CBail OT 2 10 3M ciieayeT NPHHUMATH 1o Tabm. 22; mpu



9TOM JUIS TUIOTHBIX TECYaHBIX TPYHTOB TaOJIMYHBIE 3HAYECHUs CleAyeT yBeamuuTh B 1,3 pasza. PacuetHsie co-
npotusnenus f;, klla (Tc/M%), Ha GOKOBOI TOBEPXHOCTH HAOHBHEIX H GYPOBBIX CBAl IOMyCKACTCS IPUHUMATH
10 Tabi. 21 ¢ TOMOIHUTENEHBIM K03()(DUINEHTOM YCIOBUHA paboThl, paBHEIM 0,9.

Tabmuma 20

Fny;] Ko-
ounal >3¢pdu-
0T~ | IIUEHT

Py |TIOPHC - Py cuerHbIe COIPOTUBIIEHUA IPYHTOB 110 HUKHUM KOHIIOM 3a-
Ke- | TOCTH,

N 2
st e ouBHbIX cBaii R, kIla (Tc/M”)

CBau
s, M

MIECYAHBIX [BUIEBATO-TJIMHUCTHIX TPH [IOKA3aTe-
Jie TeKydecTH I, paBHOM

Kpyn- Cpe€a- | MEIIKUX| IBIIC-

HBIX Hel BaTbIX 0’0 0,2 0,4 0,6 0,8 1,0
Kpym-
HOCTH

2 [<0.55/ 8300 [ 3900 | 2500 | 1500 | 6500 | 3900 [ 2000 | 1000 | 600 [300
(830) | (390) | (250) | (150) | (650) | (390) | (200) | (100) | (60)|(30)
0,70 | 6400 | 3000 | 1900 | 1200 | 5400 | 3200 | 1700 | 900 | 500|250
(640) | (300) | (190) | (120) | (540) | (320) | (170) | (90) |(50)|(25)

- - - - 3200 | 1900 | 1000 | 600 |300]150
(320) | (190) | (100) | (60) |(30)|(50)
3 |<0.,55| 8500 [ 4100 [ 2700 | 1600 | 6600 | 4000 [ 2100 | 1100 [650 350
(850) | (410) | (270) | (160) | (660) | (400) | (210) | (110) |(65)|(35)
0,70 | 6600 | 3200 | 2100 | 1300 | 5500 | 3300 | 1800 | 1000 | 550|250
(660) | (320) | (210) | (130) | (550) | (330) | (180) | (100) | (55)|(25)

- - - - 133002000 | 1100 | 700 |350]200
(330)| (200) | (110) | (70) |(35)](20)

Ipumeuanue. [l OpoMesKyTOUHbIX 3HaueHuil /7 u e 3Hauenus R ompe-
JICJISIFOTCS] HHTEPIONIALUEH.

1,00

1,00

Ta6muma 21

Cpen| Koad-
HiA | pur-| PacdeTHBIE CONMPOTHBIECHHS TPYHTA HA OOKOBOI MOBEPXHOCTH
Ty eHT | 3a0WMBHBIX CBai, B TOM YHCIIE TABPOBOTO U JIBYTaBPOBOTO Ceve-

Omtia uuit, f;, kIla (tc/m%)

pac-| rmo-

mo- | pric- TIeCYaHOTO TBUIEBATO-TJIMHUCTOTO TIPU TIOKa3aTeie
;](Oe-_ TocTH Tekyuectd I, paBHOM

HHA Fp’I?;'H-

cnos B crioe| KkpyTi-
TpyH[ ¢ HOI'O
Ta n | Men- |mblie-
hi.m cpex-| xoro | Bato-| 0,0 | 02 | 04 | 0,6 | 0,8 | 1,0
Hel ro
KpyTI-
HOCTH
1 |<0,55| 80 55 45 46 39 32 25 18 11
(8,0) | (5,5 | (4,5) | (4,6) | (3,9) | 3,2) [ (2,5) | (1,8) | (L,1)
0,7 60 40 30 45 37 30 23 16 9
(6,0) |1 (4,00 | 3,0) [ (4,5 | (3,7 [(3,0)]|(2,3) [ (1,6) | (0,9)

1,00 - - - - 32 23 15 10




2-31<0,55 85 60 50 68 53 40 29 20 13
(8,5) | (6,0) | (5,0) | (6,8) | (5,3) | (4,0) | (2,9) | (2,0) | (1,3)
0,7 | 65 45 35 65 50 37 26 18 11
(6,5 [ (4,5) 1 3,9 | (6,5 [ (5,0) | B, 7) | (2,6) | (1,8) | (1,1)
1,0 - - - 60 45 32 21 13 7
(6,0) | (4,5)1(3,2) | (2,1) | (1,3) | (0,7

[Ipumeuanue. i1 IpOMEXYTOUHBIX 3HAYEHUH hi, e u I} 3uHauenus ﬁ
ONPEJICIISIOTCS MHTEPIOJISITUEH

Tabnuia 22

PacueTtHble COIIPOTHUBJICHUA 1104 HUXKHHUM

KOHIIOM HaOMBHBIX ¥ OypOBBIX CBaii K,
k[1a (Tc/M%), Ipy TIyGHHE HX TIOTPYKEHUS

2-3 M ¥ pacueTHbIE CONPOTUBJICHHS MO]T
I'pynTsI Koaddunuent

IMOPUCTOCTH €

KOHCOJISIMU CBaifl-konoHH Ry, kIla (TC/MZ)

[1€CYAHbIX TPYHTOB
KPYNHBIX | CpedHeW |MenKux| mblieBa-
KPYIHOCTH TBIX
MbLJIEBATO-TJIMHUCTBIX IPYHTOB IIPH MTOKa-

3arene Tekyuectu 7, paBHOM
0,0 0,2 0,4 0,6

Ilecku  cpen-
HEll  TUIOTHOA 0,55-0,8 2000(200) | 1500(150) | 800(80)[ 500(50)

CTH

Cynecu u cyr 0,5 800(80) | 650(65) |550(55) 450(45)

JTHHKH 0,7 650(65) | 550(55) |450(45)| 350(35)
1,0 550(55) | 450(45) |350(35)| 250(25)

T'unbl 0,5 1400(140) | 1100(110) | 900(90) 700(70)
0,6 1100(110)| 900(90) |750(75)| 600(60)
0,8 700(70) | 600(60) |500(50) 400(40)

13.5. Hecymiyto cnocoOHOCTb CBau-KOJOHHBI C MOTPYKA€MbIMU B TPYHT elle300€TOHHBIMU KOHCOJISIMH,
paboTaromieii Ha C)KUMAIOIIYI0 HAarpy3Ky, CIEIyeT ONpPEAetiaTh Kak CyMMY COIPOTHBICHHH TPyHTa O] HIDK-
HHUM €€ KOHIIOM, 1101 KOHCOJISIMH U Ha OOKOBOM IMOBEPXHOCTH 10 (hopmyite

Fd = ]/L(RA + ycochonAcon + ”z flhz) (42)

e ¥,,R,A, f,, b, — 10 e, uato B popmymne (8);

Veon — JAOIOIHUTENBHBIH KO3)OULHMEHT ycnoBui paboTel; Y, = 0,4 Ml MecyaHbIX IPyHTOB U Y, =
0,8 U1 IBLIEBATO-IIIMHUCTBIX TPYHTOB;

2
R,,, — pacueTHOe CONPOTHBICHHE IPyHTa OA KOHCOMIMH, KIla (Tc/M”), IpH MOrPyKEHNH UX B IPYHT Ha

rny6uny 0,5-1,0 M, mpuHUMaeMoe 1o Tadu. 22;

A, — WIowmans NPOSKLHH KOHCONIEH Ha TOPU30HTAIIBHYIO IIOCKOCTb, M2
13.6. Hecymnyto crmocoOHOCTh CBail TAaBPOBOTO W JIBYTABPOBOI'O CEYCHUI MPH JCHCTBUH BEPTHKAIBHON CO-
CTaBIAIOLIEH HArpy3KH CIeIyeT ONnpeesaTh no Gpopmysie (8), NpuHUMas B Hell 3HaueHus f; Ha GOKOBOH TIO-
BEPXHOCTH OJIKH M CTEHKH 10 Tabi. 21.
IIpumeuanue. [Ipu pacuere Hecymiel crmocoOOHOCTH CBall TABPOBOT'O U JBYTAaBPOBOTO CEUEHHUIA, NCTIONb3Yye-
MBIX ISl 3IaHUH C KapKacoM W3 TPEXIIAPHUPHBIX PaM, JOMYCKaeTCs YYUTHIBATH BIUSHHE TOPHU3OHTAIBHON
COCTaBJIAIONICH pacIiopa Ha pacYeTHBIC CONPOTHBICHHS Ha OOKOBOM ITOBEPXHOCTH CBAii.



13.7. Anst cBaifHBIX ()yHAAMEHTOB U CBaH-KOJIOHH OJHO3TaXKHBIX CEBCKHUX 3aHHN HEOOXOIMMO IPOU3BO-
JUTH TIPOBEPKY YCTOHUMBOCTH (PyHIaMEHTOB NPU AEHCTBHM CUI MOPO3HOTO ITy4YeHHs TPYHTOB.

13.8. PacueTHBle XapaKTepHCTHKH TPYHTOB IIPH ONPEIEeNICHUH Hecymel cnocoOHocTH cBail mo mm.13.3-
13.6 cnexyer mpuHUMaTh ISl HaubOosiee HEOMArompHUATHOTO CIIydash MX CE30HHOTO M3MEHEHHs B Ipoliecce
CTPOUTENBCTBA M HKCILTyaTalluy 3/1aHusl.

IMPUJIOXEHUE 1
Pexomenoyemoe

PACUYET CBAM HA COBMECTHOE JEHCTBHUE BEPTUKAJIBHOM U TOPU30HTAJbHOM
CHJI 1 MOMEHTA

1. IIpu pacuere cBail Ha COBMECTHOE JCHCTBHE BEPTUKAIBLHON U TOPU3OHTAILHON CUJI 1 MOMEHTa B COOT-
BETCTBUM CO CXEMOW, NIPUBEJICHHOW Ha dYepTexe, CIEAyeT pa3iuyaTh J[ABE CTaguH HANpPSIKCHHO-
neOopMHUPOBAHHOTO COCTOSIHUSL CUCTEMBI «CBasi — TPYHTY.

N

lo

MR

Cxema Harpy3ok Ha cBalo

B nepBoii craquu TPpyHT, OKPY’KalOIIUK CBal0, pacCMaTpUBAETCsl KaK yNpyras JMHEHHO-nedopMupyeMast
cpena, xapakTepusyemas Kod(uIeHToM nocrenu C,, KH/M (te/ar).
PacuerHble 3HaUeHUS KOA((HUIIEHTA IOCTENH C; TPYHTa HA OOKOBOH MOBEPXHOCTH CBAW JOITYyCKACTCs OI-
penenarts no Gopmyie
K

c,=—= (1
Ve

rae K - xos¢p¢uument nponopuuonansaoctr, kKH/M' (T¢/M*), MpuHIMAaeMEIil B 3aBHCHMOCTH OT BHIA TPYHTA,
OKpY>KaroIero cBato, 1mo tabi. 1;
Z - TITyOWHA pacIioNOKEHHs CEUCHHS CBaX B IPYHTE, M, UL KOTOPOH omnpeaersiercss Kod(duIreHT mocren,
M0 OTHOIIECHHUIO K MMOBEPXHOCTH IPYHTa PU BBICOKOM POCTBEPKE HIIH K MOJIOIIBE POCTBEPKA MPU HU3-
KOM POCTBEpKE;

¥ - K03()PUIUEHT YCIOBHI PabOTHI.



Bo BTOpOIi cTaguy B BepXHEH 4acTH TPYHTA, OKPYKAIOLIETO CBAar0, 00pa3yeTcsi 30Ha MpeJebHOTO PaBHO-
BecHs (IUIACTUYECKAsl 30HA), XapaKTepU3yeMasi IPOYHOCTHBIM KO3 (HUIIMEHTOM IPONOPLUUOHATIBHOCTH d.

Pacuer cBaif B cify4ae MHOTOPSITHOTO MX PACIOJIOKCHUS B QyHIAMEHTE C POCTBEPKOM, OMHPAIOIIMMCS Ha
TPYHT, TIPH OTCYTCTBUH CEHCMUYECKUX BO3ACHCTBHI JOIIYCKAETCS MPOU3BOAUTH C YUETOM BO3MOXKHOCTH TO-
CJIC/IOBATEIIBLHOTO PA3BUTHUS TIEPBOI U BTOPOU CTauii, HAIIPSHKEHHO-Ie(hOPMUPOBAHHOTO COCTOSTHUS TpyHTa. B
9TOM Cllydae NPOM3BOJMUTCS ABYXCTaUHHBIN pacyeT cBai, a Ko3(GUIMEHT YCIOBU paboThl J, B opmyie (1)
npuHNMaeTcs ). = 1. Bo Bcex ocTalbHBIX CiTydasx cielyeT NPOU3BOANTH OJHOCTaJUHHBIN pacdyeT CBall MpH-
MCHHUTEIBHO K YCJOBHSM BO3MOXXHOTO Pa3BUTHS TOJIBKO IEPBOM CTaJWH HANPSDKEHHO-IE(POPMHPOBAHHOTO

COCTOSIHHS CHCTEMBI «CBasi — TPYHT», IpHHUMask K03 dUIMeHT yciaoBuil padoTs! . B popmyie (1) paBHbIM 3.
2. Pacuer cBaif Ha COBMECTHOE JICHCTBHE BEPTHKAIBHOW M TOPH30HTAIBHOM CHII 1 MOMEHTA JIOJDKEH BKIIIO-
YaTh:
a) pacuer Hecylleil CIOCOOHOCTH CBail B Cllydae BO3MOXKHOCTH Pa3BUTHSI BTOPOIl CTaJlMM HaIlPSHKCHHO-
JepopMHUPOBAHHOTO COCTOSTHAS TPYHTA B COOTBETCTBHH C YCIIOBHEM

F,
H<—* )
Vi
rne H — pacuernoe 3nauenne nonepeunoii cumsl, kKH (Tc), aeficTByIomeii Ha OHY CBaIo;
F;— necymas cioco6HOCTS cBam, onpeienseMas B COOTBETCTBHH ¢ TpeboBanusamu 1. 10;

Y — k03 GULMEHT HaAeKHOCTH, IPUHUMAEMBbIN paBHBIM 1,4;

0) MpOBepKy yCTOWYHMBOCTH TPYHTA, COTIACHO .13, B cirydae, KOTJa pacdeT BeleTcs C JOMYIIeHUEM pas-
BUTHS TOJIBKO MEPBOM CTAJAUH HAMPSKCHHO-1e()OPMHUPOBAHHOTO COCTOSHHUS TPYHTA;

B) pacdeT cBail 1o JedopMariysiM, BKIIOYAOIINN MPOBEPKY COOIIOJCHHUS YCIOBHI JIOTyCTUMOCTH PacyieT-

HBIX 3Ha‘IeHI/H\/'I rOpI/I?)OHTEUH)HOFO HepeMemeHI/Iﬂ TOJIOBBI CBan up n yrﬂa cec HOBOpOTa l//p:
u, <uy 3)

Vo< Vi @

rae Up, Y, — pacueTHbIC 3HAYEHUs COOTBETCTBEHHO FOPU30HTAILHOIO EPEMENIEHHS TOJIOBBI CBaU, M, U yIjla
ee OBOPOTA, paj, OIPEAeIsieMbIe COITACHO YKa3aHUsIM I1.5;

Tabnuma 1

I'pyHTBI, OKpy>Karomue
CBaM, M UX XapaKTEPUCTUKH

Koa¢pdumuenT mpo-

nopuuoHansHocTH K,
kH/m* (te/m*)

IpounocTHLIH K03hHu-
LHEHT NPOIIOPLHOHAIIb-

Hoctu d, KH/® (te/nm’)

Ieckn xpymusie (0,55 < e
< 0,7); TIMHBI U CYTJIMHKH
tBepapie (I < 0)

ITecku menkue (0,6 < e <
0,75); mecku cpenneil kpym-
HoctH (0,55 < e <£0,7), cy-
necu TBepasie (I < 0); rom-
HBl U CYIJIIMHKH TYTOIUIa-
ctuuHble W nonyTBepasie (0
<1;<0,75)

INeckn memesatsie (0,6 <
e < 0,8); cynecu mmacTud-
uete (0 < I < 0,75): rmns
W CYIJIIMHKH MATKOIUIACTHY-
uele (0,5 <1} <0,75)

I'MuHBI U CYTIIMHKU TEKY-
yermactuunbie (0,75 < [, <

18 000-30 000
(1800-3000)

12 000-18 000
(1200-1800)

7000-12 000
(700-1200)

4000-7000
(400 — 700)

71-92
(7,1-9.2)

60-71
(6,0-7,1)

44-60
(434'650)

26-44
(256_434)




1y
IMeckn rpasenuctbie| 50 000-100000 100-120(10-12)
(0,55 < e <0,7); kxpynHOOO- (5000-10 000)
JIOMOYHBIC TPYHTHI C Iecya-
HBIM 3aII0JTHUTENIEM
IIpumeuanns: 1. Menpmue 3HaueHNs KO3((UINCHTa COOTBETCTBYIOT 00-

Jiee BBICOKMM 3HAYEHHAM MOKA3aTeNsl TeKy4ecTH /7 TIIMHUCTBIX U KO3 HIIH-
€HTOB MIOPUCTOCTH € TIECYaHBIX 'PYHTOB, YKa3aHHBIM B CKOOKax, a OoJblIve
3Hauenus kodduuuenta K — cooTBeTCTBEHHO OO0Nee HU3KUM 3HAUeHHAM [}
u e. Jlns TPyHTOB ¢ MPOMEXYTOUHBIMU 3HAYCHHAMH XapakTepucTuk I; u e
3HaYeHUsT KOI(DPUIHESHTA OTPEEISIOTCS HHTEPIIOJISIIHEH.

2. Koa¢purument K 11 MIoTHEIX MeCKOB J0MKEH MpUHUMAThCA Ha 30%
BBIIIE, YeM HAUOONbIINE 3HAYCHUA YKa3aHHBIX B Ta0l. 1 xosddumuentos K
JUIs 33JAHHOT'O BUJIa TPYHTA.

Uy, Wy — TIpenenbpHble 3HAYEHUS] COOTBETCTBEHHO TOPU3OHTAIBHOTO IEPEMEILCHHUS FOJIOBBI CBaH, M, U yT-
Ja ee MMOBOPOTA, pajl, yCTaHABINBAEMbIC B 3a/[AHUM HA IIPOSKTHPOBAHUE 3IaHUS MU COOPYKe-
HUS;

T) IPOBEPKY CEYEHUH CBaif IO COMPOTHBIICHHUIO MaTepHaia 1o MPEAETbHBIM COCTOSHHUAM NEPBOI W BTOPOH
rpymnn (0 IPOYHOCTH, MO 00Pa30BAaHMIO U PACKPBITHIO TPEIIUH) HA COBMECTHOE JEHCTBHE PAaCUECTHBIX yCHIIUH
— BEPTUKAJIBHOHN CHIIBI, M3THOAIONIET0 MOMEHTA M IIOIIEPEYHOH CHIIbI; YKa3aHHBIH pacdeT BBINOJIHSIETCS B 3a-
BHUCHMOCTH OT MaTepHaia CBau COIIaCHO TpeOOBaHUAM I1.3.0; pacdeTHbBIC 3HAUCHUS H3THOAIONIINX MOMEHTOB U
HONEPEYHbIX CHJI, ACHCTBYIOIINX B Pa3IMUYHBIX CEYCHHUSX CBaM, JOJDKHBI OIPEAENATHCS COIIACHO TpeOOBaHH-
M NIL.8 1 9 B cilydae BOSMOXKHOCTH JIOIYIICHUS PA3BUTHS BTOPOH CTaaNH HAaNPSDKEHHO-AE(OPMUPOBAHHOTO
COCTOSIHUSI TPYHTA, a B OCTAJIbHBIX CIIydYasiX — COIIacHO TpeboBanusM m. 14 u 15.

3. IIpu pacuere ¢ nOIyIIEHUEM Pa3BUTHS BTOPOH CTaJUU HANPsHKEHHO-Ie()OPMUPYEMOT0 COCTOSHUS TPYH-
Ta 3a MpeeNbHOe COCTOSIHHE CHCTEMBI «CBasi — TPYHT» IPHHUMAaETCs 00Opa3oBaHHe Ha TIyOHHE Z, (B mpeje-
Jax WIM Ha TPaHWIE TIIACTHYECKOM 30HBI) IUIACTUYIECKOTO INAapHUpPA, B KOTOPOM BO3HMKAeT MomeHT M,
kH-M(Tc-M), paBHBII ITpeaenbHOMY H3rHOArOIeMy MOMEHTY, BOCIIPHHIMAEeMOMY TOIIEPEYHBIM CEIECHHIEM CBaM.
B ciyuae 3azenky cBan B pOCTBEPK I1OCIIEIOBATENILHO 00pa3yroTCst [Ba IIACTUYECKUX IIapHUpa: MEpPBbIH — B
MecTe 3aJIeTIKH CBall B POCTBEPK, BTOPOI — B MpejeNax WIN Ha FPaHUIlE IUTACTUYECKO 30HBI. 3a IpeaenbpHoe
COCTOSIHHE CHCTEMbI IPHHMMAETCsi MOMEHT 00pa30BaHMs BTOPOTO INIACTHYECKOrO IIapHUpa.

4. Pacuer cBall O NPEAEIBHBIM COCTOSHHUSIM JIBYX T'PYIII BBIOJHSIETCS C MCIIOIb30BAHUEM CIICYIOIIMX
[apaMeTpoB: IPUBEICHHON ITyOUHBI PACIIONOKCHHS CEYCHNUSI CBaW B TPYHTE Z , IPHBEACHHOM TIIyOHHBI 1MO-

rpy’keHuss cBam B TIpyHT [, a B Clydae ydeTa BO3MOXHOCTH DPa3BHTHsS BTOPOH CTa/JMM HAMPSKCHHO-

1e(OPMUPOBAHHOTO COCTOSHUS TPYHTA, KPOME TOT0, IIPUBEACHHOM TTyOHHBI IIIACTHYECKOM 30HbBI Z, , MPHBE-
JICHHBIX PAcUETHBIX 3HAYECHUH MOMEPETHON CHIIBI H u wrubaromero Momenta M | JIEWCTBYIOIIHNX CO CTO-
POHBI POCTBEPKa Ha TOJIOBY CBaW, MPUBEICHHOTO 3HAUYCHHS TPAHIMYHON MONCPEYHOW CHIIBI [7@' =H , coor-
BETCTBYIOIIETO IPAHHIIC YNPYroi paGOThl CHCTEMBI «CBasi — IPYHT» mpu Z; = 0, NPHBEACHHBIX 3HAYCHUIH
IPaHMYHOTO TOPU3OHTAIBHOTO NIEPEMEILECHHs U,; W TPAHMYHOTO yIIIa [I0BOPOTa I/, IPU HU3KOM POCTBEPKE B

YPOBHE €ro MOAOUIBBI pH Z;, = 0, NPUBEICHHBIX 3HAYCHMH NEPEMEIIeHHH U M yria [oBOpoTa |/ CcBau,

KOTOpBIC OMPEICIAIOTCS O GopMyIIam:

Z =zag ©)
Z, =z, (6)
[ =la, (7)
H :H—%2 (8)



M=—* 9
& ©)

H __Helaf 10
el — ab ( )

i€ Z, Z;, | — neiicTBuTeNnbHas ITyOMHA PAacTIONOKEHUs CEUEHMs CBAU B IPYHTE, I€HCTBUTENbHAs ITyOHHA
TUTACTHYECKO 30HBI U IEHCTBHUTEIIbHAS ITyOHHA ITOTPYXKEHHS CBaX (e HIDKHETo KOHIA) B TPYHT, M;

O —x03hdurmenT nepopmaiuu, 1/M, onpeaessieMblil o popmyie

an

rae K — 1o xe, ato B popmyie (1);

E — monyns ynpyroctu Matepuana cpau, kITa(tc/m);

I — MOMEHT MHepIMH TIOTIEPEUHOTO CeYeH s CBAM, M';

bp — yCIIOBHAsI IIUPHHA CBaW, M, IPHHUMAaeMas paBHOIL: Uit cBail ¢ quameTpoM cTBooB 0,8 M 1 Gomee bp
= d+1, a anst ocTaNBHBIX pasMepoB ceueHwuii ceaii by, = 1,5d+ 0,5, m;

Ye — ko3 HuLIHEHT ycnoBuit paboThl, IPHHAMAEMBIH COTJIACHO 1. 1;

d — wapyxHblif JMaMETp KPYIJOro Wik CTOPOHA KBAJPATHOTO, MM CTOPOHA MPAMOYTOIBHOTO CEYEHUS
CBaif B INTOCKOCTH, MEPIICHIUKYIIAPHON TEHCTBIIO HATPY3KH, M;

@ — TPOYHOCTHBIH KO(GPHIHEHT mponopuHoHanbHocTH, KH/M® (Tc/M?), ompenensemsiii mo tabir. 1: 3Ha-
deHus U, ¥ onpeensores mo tabn. 2 u 3 npu z; =0.

5. PacueTHble 3Hau€HHS TOPU3OHTAIBHOIO NEPEMELICHHUs CBaU B YPOBHE INOJOIIBBI POCTBEPKA Uy, M, U

M P

YTOJI €€ IOBOPOTa ¥, Pal, CleyeT ONPEeNeaTh o (opMynam:

= + Z+H—IS+MI§~ 12
Y= TVt 3pr T opr’ (12)
Ly, b M (13)
Vo=V o T B

rne H,M — pacuernbie 3nauenns nonepeunoit cunbl, KH (Tc), 1 n3rudaromero momenta, KH-M (TC-M), nefcT-
BYIOIIHE HA TOJIOBY CBaM (CM. UYePTEXK);

lp— nnuna yuactka cBau, M, paBHasi paCCTOSHMIO OT TOJIOIIBbI POCTBEPKA /10 TIOBEPXHOCTH TPYHT;

E, I-10xe, uto B popmyne (11);

Ug, Wp, - TOPU30HTATBHOE NIEPEMEIIEHHE, M, H YTOJI IOBOPOTA MOIEPEYHOr0 CEYECHHs CBaH, Pajl, B YPOBHE

MTOBEPXHOCTH TPYHTa IPH BEICOKOM POCTBEPKE, a IPH HU3KOM POCTBEPKE — B YPOBHE €ro MOIOII-
BBI, OIIPEACIISIEMBIE 110 YKA3aHUAM I1. 7 IIPU JIBYXCTaJAUHHOM pacueTe M 10 yKa3aHHsM 1. 12 npu of-
HOCTaJIMITHOM pacyeTe CBai.

[Ipumeuanne. B HacToAIIEeM MPIIIOKEHNUH CUUTAIOTCS TTOJI0KHUTEIHHBIMU:

MOMEHT W TOPH30HTAJIbHAS CHIIA, NIPHJIOKECHHBIE K TOJIOBE CBAH, €CIM MOMEHT M CHJIa HalIPaBJIEHBI COOT-
BETCTBEHHO I10 YaCOBOH CTPEJKE U BIPABO;

U3rHOaloIMi MOMEHT ¥ IIOIIepeyHasi CHJIa B CEUYCHUH CBaH, €CIM MOMEHT M CHJIa, IIEPe/IaloIInecs OT BepX-
Hell YCIOBHO OTCEYCHHOH YacTH CBaW Ha HIDKHIOIO, HAIIPABJICHBI COOTBETCTBEHHO II0 YAaCOBOW CTpEJKE M
BIIPaBO;

TOPH30HTAIBHOE CMEIIEHHE CEUEHNUS CBAaH M €ro IOBOPOT, €CIIM OHM HAIPaBJICHBI COOTBETCTBEHHO BIIPABO
U 110 YaCOBOU CTpPEIIKE.

6. TopusonTansuas cuna H, kH (Tc), COOTBETCTBYIOIAsA TPAHMIIE YIPYrod pabOThl CHCTEMBI «CBas —
TPYHT», IPH ABYXCTAAUIHOM pacueTe ONpeelstoTes 1Mo Gpopmyie
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7. 'opu30HTaNbHOE NIEPEMEILEHUEM U M, U YIOJI IOBOPOTA Yy, pal, IpU ABYXCTaAUNHOM PacyeTe Clemy-
€T ONpeAeNATh N0 GopMyiam:

aympu H <H,

uO_uelK Hel ( )
l//O - V/elK as He] ( )
o)npu H > H,
ty =1 - (17)
__ia (18)
WO_WK &

rie H — pacuerHoe 3nauenue nonepeunoii cunbl, KH (Tc), MpUKIagbIBaeMOil K TOJIOBE CBAK;

H,; - rpannanoe 3nadenne nomnepednoii Critbl, onpenenseMoii o ¢popmyie (14), rae H , onpenensiercst mo

Tab1. 2 ¥ 3 B 3aBUCKMOCTH OT 3HaueHns [ npu Z; = 0;

U, Y - oupenensiores mo Tabn. 2 ¥ 3 B 3aBUCUMOCTH OT 3HaueHust cuiibl [, paccunteiBaemoii o Gpop-
mye (8).
ITpumeuanne. IIpu npuBeaeHHOM mmHe cBan [ < 2,6 cleyeT Ionb30BaThes Tadm. 2 u 3 i [ = 2,6, ipn

OTOM 3HA4YCHUE OOITYyCKAEMOI'0 MEPEMCUICHNA CBAU B YPOBHE IMOBCPXHOCTU I'PyHTA HE JOJUKHO IMPEBBLIIATH 2
CM.

8. Pacuetnsrit mzrudaromuii Mmoment M, kH-m (tc-M), nonepeunyto cuny H; kH (Tc), neficTyronme Ha

rIyOWHEe Z B CEYEHHHU CBaM, CIEAYeT ONPEelsITh P JOMYIIEHNH IBYX CTaauil pabOTBI CHCTEMBI «CBas —
TPYHT» B IIpe/ieNiaxX YIpyTroil 30HbI TPYHTA 10 (hopMyIaM:

ab . _ _
M. = a_;(ﬁofA3 + W, fB; + M, fC, +H0fD3); (19)

ab _ — 73
H. = a_zp(l/_lOant +¥, /B, + M, fC, +H01D4); (20)

&
rne U, f, W, f, M, f, H,f - npusenennsie 3na4eHus QUKTHBHBIX HAYAIbHBIX 1APAMETPOB, ONPECIIIEMBIC
B 3aBHcHMOcTH OT 3Hauenuii [ u [ mo tabn. 2 u 3;

A,,B,,C,, D, - koo duumenTsl, 3Ha9CHNS KOTOPBIX PUHUMAIOTCS 110 Ta0J1. 4 B 3aBUCHMOCTH OT [IlyOHHBI

z.
Tabnuna 2
Ipusenen- | Ilapamerps! ;s pacueTa cBaii NP IIAPHUPHOM HX COTPSIKE-
Has JUTMHA HUH C POCTBEPKOM
ydJacTka
cBau [ H z, u Y o \uf, | vf, H,f| M,f,

2,6 0,316 | 0,00 |1,000]0,642]1,000]-0,642]0,316 | 0,000




0,388 | 0,30 (1,238]0,802(1,238|-0,801 | 0,392 0,000
0,478 | 0,60 (1,603]1,032(1,602|-1,030 (0,513 | -0,010
0,578 | 0,90 (2,174|1,377(2,170|-1,359 | 0,730 | -0,067
0,682 | 1,20 (3,108]1,904(3,082|-1,804 | 1,155| -0,279
0,785 | 1,50 |4,77212,767(4,631|-2,340 | 2,086 | -0,960
2,8 0,344 | 0,00 (1,000]0,6431,000(-0,643 (0,344 0,000
0,422 | 0,30 [1,236]0,795(1,236(-0,795 | 0,426 0,000
0,520 | 0,60 (1,59411,020(1,593|-1,018|0,555| -0,010
0,631 | 0,90 |2,142|1,349|2,139|-1,331|0,778 | -0,065
0,748 | 1,20 (2,997]1,826(2,973|-1,734 | 1,191 | -0,260
0,864 | 1,50 |4,389]2,541(4,266|-2,168 2,009 | -0,840
3,0 0,366 | 0,00 [1,000]0,644 1,000 -0,644 | 0,366 0,000
0,450 | 0,30 (1,237]0,797(1,237|-0,797 | 0,454 0,000
0,556 | 0,60 [1,593]1,022(1,593|-1,020 (0,591 | -0,010
0,678 | 0,90 (2,134]1,347(2,131|-1,329 (0,823 | -0,064
0,808 | 1,20 (2,955|1,806(2,932|-1,717 | 1,238 | -0,252
0,939 | 1,50 |4,216]2,454(4,103]|-2,110|2,007| -0,780
32 0,383 | 0,00 [1,000]0,648 (1,000 -0,648 | 0,383 0,000
0,472 | 0,30 |1,238]0,803|1,238|-0,803 | 0,475 0,000
0,585 | 0,60 [1,598]1,031(1,598|-1,029 (0,619 | -0,010
0,716 | 0,90 |2,141)11,360(2,138|-1,342 (0,862 | -0,064
0,860 | 1,20 (2,956]1,819(2,932|-1,730 | 1,287 | -0,250
1,008 | 1,50 [4,167]2,446|4,056|-2,114[2,046| -0,755
34 0,395 | 0,00 |1,000]0,653(1,000]|-0,653 | 0,395 0,000
0,487 | 0,30 |1,241]0,810(1,241|-0,810| 0,491 0,000
0,606 | 0,60 [1,604]1,043(1,604|-1,141 0,641 | -0,010
0,746 | 0,90 (2,155]1,379(2.152|-1,361 | 0,893 | -0,065
0,903 | 1,20 (2,978]1,848(2,955|-1,759 | 1,333 | -0,251
1,067 | 1,50 |4,183]2,480(4,075]-2,150|2,102| -0,750
3,6 0,403 | 0,00 [1,000]0,658(1,000]|-0,658 | 0,403 0,000
0,497 | 0,30 |1,243]0,817(1,243|-0,817| 0,501 0,000
0,620 | 0,60 [1,611]1,054(1,611|-1,0520,656| -0,010
0,768 | 0,90 (2,170]1,398(2,167|-1,381 | 0,916 | -0,065
0,935 | 1,20 [3,009]1,881(2,985|-1,791 | 1,370 | -0,254
1,115 | 1,50 |14,233]2,531(4,124]-2,199 2,160 | -0,757
3,8 0,407 | 0,00 (1,000]0,661(1,000|-0,661 | 0,407 0,000
0,503 | 0,30 (1,244]0,823(1,244|-0,823 | 0,507 0,000
0,629 | 0,60 (1,616]1,064(1,616|-1,062|0,665| -0,010
0,782 | 0,90 |2,183|1,415|2,108|-1,397]0,932| -0,066
0,967 | 1,20 |3,038|1,910(3,014|-1,819 | 1,398 | -0,258
1,150 | 1,50 [4,321]2,583(4,181|-2,247 (2,211 | -0,768
4,0 0,409 | 0,00 (1,000]0,664 (1,000 |-0,664 | 0,409 0,000
0,507 | 0,30 (1,245]0,827(1,245(-0,827 | 0,510 0,000
0,634 | 0,60 [1,620]1,070(1,620|-1,068 | 0,670 | -0,010
0,790 | 0,90 (2,193|1,427(2,189|-1,409 | 0,941 | -0,067
0,941 | 1,20 |3,0611,933(3,037|-1,841 (1,417 | -0,260
1,174 | 1,50 14,34212,626(4,231|-2,285|2,250| -0,778
[IpuBenen- |IlapameTpsl Ayt pacyeTa cBail MpU UX KECTKOM 3aJI€]IKe B POCT-
Has JUIMHA BEpK
ydacTka
cean / H z u M |uf,| v, Hyf | M,f,
2,6 0,927 ] 0,00 {1,000 -0,943 {1,000| 0,000 | 0,927 | -0,943

Ta6mua 3



0,963 | 0,30 [1,039] -0,980 [1,039] 0,000 [ 0,964 [ -0,981
1,061 | 0,60 | 1,158 -1,089 |1,158| 0,000 | 1,074 | -1,094
1,210 | 0,90 | 1,374 -1,275 |1,372] 0,009 | 1,281 | -1,308
1,407 | 1,20 |1,733| -1,552 |1,718] 0,054 | 1,644 | -1,700
1,656 | 1,50 {2,337 -1,960 |2,258] 0,234 | 2,314 | -2,471
2,8 0,947 | 0,00 [1,000] -0,938 [1,000] 0,000 | 0,947 | -0,938
0,984 | 0,30 [1,039] -0,975 {1,039| 0,000 | 0,985 | -0,975.
1,083 | 0,60 | 1,156 -1,081 |1,156| 0,000 | 1,096 | -1,086
1,232 | 0,90 |1,365| -1,260 |1,363| 0,008 | 1,301 | -1,292
1,425 | 1,20 {1,709 -1,522 [1,692| 0,052 | 1,652 | -1,663
1,660 | 1,50 |2,256] -1,890 |2,183] 0,217 | 2,273 | -2,365
3,0 0,972 | 0,00 [1,000] -0,940 [1,000] 0,000 | 0,972 | -0,940
1,010 | 0,30 | 1,039 -0,977 |1,039| 0,000 | 1,011 | -0,977
1,111 | 0,60 | 1,155 -1,083 |1,155| 0,000 | 1,124 | -1,087
1,263 | 0,90 | 1,361 -1,259 |1,359] 0,008 | 1,331 | -1,291
1,457 | 1,20 [ 1,690 -1,512 |1,676| 0,050 | 1,678 | -1,649
1,687 | 1,50 {2,202 -1,856 |2,133] 0,204 | 2,268 | -2,304
32 0,998 | 0,00 [1,000] -0,947 [1,000] 0,000 | 0,998 | -0,947
1,036 | 0,30 | 1,039 -0,984 |1,039| 0,000 | 1,037 | -0,984
1,141 | 0,60 | 1,156 | -1,092 |1,156| 0,000 | 1,154 | -1,096
1,298 | 0,90 | 1,361 -1,269 |1,359| 0,008 | 1,365 | -1,300
1,496 | 1,20 | 1,684 -1,519 [1,670| 0,049 | 1,714 | -1,655
1,729 | 1,50 2,174 -1,852 |2,108] 0,197 | 2,291 | -2,286
3.4 1,021 | 0,00 |{1,000] -0,957 [1,000[ 0,000 | 1,021 | -0,957
0,061 | 0,30 |1,040| -0,995 {1,040| 0,000 | 1,062 | -0,995
1,169 | 0,60 |1,157| -1,105 |1,574| 0,000 | 1,182 | -1,109
1,331 | 0,90 | 1,363 | -1,285 |1,361| 0,008 | 1,398 | -1,316
1,537 | 1,20 | 1,685 -1,538 |1,672| 0,049 | 1,755 | -1,673
1,777 | 1,50 |2,168] -1,870 |2,102] 0,194 | 2,333 | -2,298
3,6 1,040 [ 0,00 [1,000] -0,968 [1,000] 0,000 | 1,040 | -0,968
1,081 | 0,30 |1,040| -1,007 |1,040| 0,000 | 1,082 | -1,007
1,192 | 0,60 | 1,159 -1,118 [1,159] 0,000 | 1,206 | -1,123
1,360 | 0,90 |1,367| -1,303 |1,365| 0,008 | 1,428 | -1,334
1,574 | 1,20 {1,692 -1,562 |1,678| 0,049 | 1,794 | -1,698
1,825 | 1,50 2,174 -1,900 |2,109| 0,194 | 2,382 | -2,328
3,8 1,054 | 0,00 [1,000]-0,977 [1,000| 0,000 | 1,054 [ -0,977
1,096 | 0,30 | 1,040 -1,017 |1,040| 0,000 | 1,097 | -1,017
1,210 | 0,60 | 1,160 -1,131 |1,160| 0,000 | 1,224 | -1,136
1,383 | 0,90 | 1,371 -1,320 [1,369| 0,008 | 1,452 | -1,352
1,606 | 1,20 1,700 -1,586 |1,686| 0,050 | 1,827 | -1,723
1,867 | 1,50 2,188 -1,933 |2,122] 0,195 | 2,429 | -2,364
4,0 1,064 | 0,00 | 1,000 -0,982 [1,000] 0,000 | 1,064 | -0,985
1.107 | 0,30 | 1,041 | -1,026 |1,041| 0,000 | 1,108 | -1,026
1,223 | 0,60 1,162 -1,142 |1,162| 0,000 | 1,237 | -1,146
1,400 | 0,90 |1,375|-1,334 |1,373| 0,009 | 1,470 | -1,366
1,629 | 1,20 | 1,708 -1,606 |1,694| 0,050 | 1,853 | -1,775
1,901 | 1,50 2,203 -1,964 |2,137| 0,197 | 2,469 | -2,399
Bo BTOpoii cTaguyu paboThl cBau pacueTHbIH uirubaromuii Moment M; kH-M (Tc-M), TIONepedHyIo CHTy

H.;, xH (1¢), neiicTByromue Ha TyOHHE Zj B IIPEeax IUIACTHYECKOH 30HBI TPYHTA, CIEMYET ONPEIEIATE 110

dbopmynam:

Mzi=M+Hzi_

at,

6

3

Z.

1

e2))



H =H-—*7 (22)

rIe Z; — NIyOHHA pacroioKeHHsI CCUYCHUS CBaM B TPYHTE, M, B IIPEAeIaX IUIACTUYCCKOM 30HBI IT0 OTHOIICHHIO
K [TOJIONIBE HU3KOTO POCTBEPKA.

9. B ciryyae ecTKO# 3aJelIKH CBall B POCTBEPK, €CIIM MCKIFOYAaeTCS BO3MOXKHOCTH ITOBOPOTA €€ TOJIOBBI
(HanpuMep, B )KECTKHIl POCTBEPK C ABYMs PSIaMU CBail win OoJiee, yCTAHOBICHHBIX B HANIPABICHUH ICHCTBHS
rOpU30HTANBHOM cuibl), B hopmyie (21 ) Bmecto M ciemyeT NpUHUMATH PacuETHBI MOMEHT 3a/eiIKK A/[ﬁ
JICWCTBYIOLTHI B MECTE CONPSIKCHHS CBal C POCTBEPKOM.

Pacuernsiit moment 3azenku My kH-M (Tc-M), onpenensiercs mo popmyie

M,=M—, (23)

rie M — npuBeneHHBI MOMEHT, ONPE/IENAEMBIH 10 TabJ. 3 B 3aBUCHMOCTH OT 3HaYeHuil [ .

10. Hecymiast cnocOOHOCTB CUCTEMBI «CBas— TPYHT» IPH JCHCTBUU TOPU30HTANBHON CHIIBI OIPENENACTCS
o ¢popmynam:

1) m1st cBam, He UMEIOIIIEH JKECTKOM 3aJIeNTKA B POCTBEPK,

F = a_bp2
d_ng 2Zz7 (24)

rac Zz PacCTossHUC, M, OT MOBEPXHOCTU I'PYHTA O MCCTOIIOJIOXKCHUA INIACTUYCCKOI'0 IIapHUupa, KOTOpPOC

olpenenseTcs U3 ypaBHeHHS

3 3 2 3Mu
4+ —ezr ——+ =0, (25)
FT27 T ab,

3/1ECh € — 3KCLIEHTPHUCUTET MPUIIOKEHHS BHEUTHEHN HAarpy3KU K CBae, M;
M - npenenbHbiil H3ruGAIOMMIA MOMEHT, BOCIIPUHIUMACMBIIT IOIIEPEUHBIM CCYCHHEM CBAH, C yUETOM MPO-
JOJBHOM cuitbl, KH-M (TC-M);
7} - K03 uIeHT, paBHbIA eIMHUIE, KPOME CITydaeB pacueTa (pyHJIaMEHTOB PACIIOPHBIX COOPYKEHUH, JUIs
koTophIX 7] =0,7;
7}, - K03(h(HUIMEHT, YUUTBIBAIOIIHI 10O OCTOSHHON HAarpy3KH B CyMMapHOH Harpyske, onpenenseMbli

o hopmyre
M, +M,

= 26
M, +M, (26

T

rae M, — MOMEHT OT BHEIIHUX MOCTOSHHBIX HAIPY30K B CeYeHHH (DyHJAMEHTa Ha YPOBHE HIDKHUX KOH-
110B cBaii, KH-M (Tc-M);

M, - 10 e, OT BHEIIHIX BPEMEHHBIX PACYCTHBIX HArpy3oK, KH-M (Tc-M);

7 - k03 PUIMEHT, NPUHUMAEMBIH 77 = 2,5, 32 HCKIIIOYEHHEM CITy4aeB pacyeTa:

a) 0c000 OTBETCTBEHHBIX COOPYKEHHI, I KOTOPBIX TIPH I < 2,6 npunumaercs 1 = 4 u npu l>5 pu-

HUMACTCSL ﬁ = 2,5; TIpU IPOMEKYTOYHBIX 3HAYCHUAX l 3HA4YCHHUC ﬁ ONpeaAcCIACTCA I/IHTepHOHHHI/Ieﬁ;

6) ¢yHIaMEHTOB C OJHOPSAAHBIM PACIONO0KEHHEM CBail Ha BHELEHTPEHHO IPUIOKCHHYIO BEPTHKAIBHYIO
CKMMAIOILYIO HArPY3KY, VI KOTOPBIX CIIeyeT NPUHUMATh A = 4 He3aBUCHUMO OT 3HaueHus [ ;

2) IS CBaM, MMEIOIIEH JKECTKYIO 3a[elIKy B HU3KHI POCTBEPK, HECYIIYIO CrIocoOHOCTh Fy creayer omnpe-
JeTSITh 10 hopmyie



F, =165nm3labM . 27

11. Ilpu craTrueckoM pacdere CBail B COCTaBE KyCTa, €CJIH JIOMYyCKAETCSl BO3MOXHOCTh Pa3BUTHs BTOPOMH
CTaluK HAPSHKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUSI CHCTEMBI «CBasi — TPYHT», CIEAyeT YYHUTBIBaTh HX
B3aUMOJIeiicTBHE. B 3TOM ciiydae pacyeT NpOW3BOIAMTCS KaK Ui OJMHOYHOW CBaW, HO KOA(PQHUIMEHTHI mMpo-

MOPLMOHAIIBEHOCTH Kua YMHOXKAIOTCS Ha TIOHKAIOIINI KO3 HUIUCHT Q; , OIPENENIAEMBIH IO ¢bopmyne
2
d X.—X, X. —X.
a =y J[{1-—| L17+036———-015 ———| |}, 28

J#i i B B

rIe ¥ - Ko3()(UIHMEHT, YUUTHIBAIOIINH YIUIOTHEHHE TPYHTA TP HOTPYXKEHUHU CBail W MpUHUMaeMblid: 7, = 1,2
JU1st 3a0MBHBIX CBaif CIUIONIHOTO CEYEHMS U ¥, = 1 ISl OCTaNbHBIX BUJIOB CBAi;
d - nuameTp MK CTOPOHA MOMEPEYHOTO CEYEHUS CBaM, M;

Ty = \/(xi _xj)z +(y; _yA,‘)2 ; 29)

Xj, ¥i — KOOpIMHATHI OCH i-i CBaM B IUIaHE, IPHYEM TOPH30OHTAIbHASI HArpy3Ka MPHIOXKCHA B HAIpaBllc-
HUH OCH X,
Xj, )j — TO Xe, JUIsl j-i CBau.
TIpoussenenue H B (opmyne (28) pacnpocTpaHseTcsi TOJIbKO Ha CBaM KycTa, HEMOCPEACTBEHHO IMpPU-
J#i
MBIKAIOIIHE K i-if cBae.

Tabmuma 4

TIpuse-
JICHHAsT
nIyOnHa
pariono-
HKEHHS

CeHeHHs KoahdurmeHtst
CBan B

TpyHTe

z

A | B | C | D | A | Bs | G| Ds | A | By | G | Dy
0,0 1,000 | 0,000 0,000 | 0,000 0,000 0,000 1,000| 0,000 0,000 0,000| 0,000] 1,000
0,1 1,000 0,100 0,005 | 0,000 0,000| 0,000 1,000| 0,100 | 0,005 0,000 | 0,000 1,000
0,2 | 1,000| 0200 0,020 | 0,001 | -0,001| 0,000 1,000 0,200 | -0,020( -0,003| 0,000 [ 1,000
0,3 1,000 | 0,300 0,045 0,005 [ -0,005] -0,001{ 1,000 0,300 [ -0,045] -0,009( -0,001| 1,000
04 1,000 | 0400] 0,080 [ 0,011 -0,011| 0,002 1,000 | 0400 | -0,080( -0,021| -0,003] 1,000
0,5 1,000 | 0,500 0,125 0,021 | -0,021| -0,005[ 0,999 0,500 | -0,125] -0,042| -0,008| 0,999
06 | 0999 0,600[ 0,180 | 0,036 | -0,036{ -0,011| 0,998 [ 0,600 | -0,180( -0,072] -0,016( 0,997
0,7 | 0999] 0,700 0,245| 0,057 | -0,057{ -0,020| 0,996 0,699 | -0,245( -0,114| -0,030( 0,994
08 | 0,997] 0,799 0,320 | 0,085 | -0,085( -0,034| 0,992 ( 0,799 | -0,320 -0,171| -0,051| 0,989
09 | 0995| 0899 0,405| 0,121 | -0,121{ -0,055| 0,985 0,897 | -0,404 -0,243| -0,082( 0,980
1,0 [ 0992] 0997 0,499 0,167 | -0,167| -0,083| 0,975 0,994 | -0,499( -0,333] -0,125( 0,967
L1 0,987 1,095| 0,604 | 0,222  -0,222| -0,122] 0,960 [ 1,090 | -0,603| -0443( -0,183| 0,946
1,2 [ 0979 1,192 0,718 | 0,288 | -0,287| -0,173| 0,938 | 1,183 | -0,716( -0,575] -0,259( 0,917
1,3 [ 0969] 1287 0,841 | 0,365 | -0,365| -0,238| 0,907 | 1,273 | -0,838( -0,730| -0,356( 0,876
14 | 0955] 1,379 0974 | 0456 | -0455| -0319| 0,866 | 1,358 | -0,967( -0,910| -0,479( 0,821
1,5 | 0937 1468 1,115] 0,560 [ -0,559| -0,420] 0,811 1437 -1,105] -1,116( -0,630| 0,747
1,6 [ 0913 ] 1,553 | 1,264 | 0,678 | -0,676| -0,543| 0,739 [ 1,507 | -1,248( -1,350| -0,815( 0,652
1,7 | 0,882] 1,633 | 1,421| 0,812 -0,808| -0,691| 0,646 | 1,566 | -1,396( -1,613| -1,036( 0,529
1,8 | 0843 1,706 | 1,584 | 0,961 [ -0,956| -0,867| 0,530 [ 1,612 -1,547] -1,906( -1,299| 0,374
1,9 [ 0,795] 1,770 1,752 | 1,126 | -1,118| -1,074| 0385 1,640 | -1,699( -2,227| -1,608( 0,181
20 | 0,735] 1,823 1,924 1,308 | -1,295( -1,314| 0207 [ 1,646 | -1,848| -2,578| -1,966| -0,057
22 | 0575 1,887 2,272 1,720 [ -1,693| -1.906( -0,271| 1,575 | 2,125 -5,360| -2,849 0,692
24 | 0347 1,874 2,609 | 2,195 -2,141| -2,663| -0949( 1352 | -2,339| 4,228 -3,973| -1,592
26 | 0033] 1,755 2907 | 2,724 | 2,621 -3,600| -1,877{ 0917 -2,437{ -5,140] -5,355[ 2,821




28 | 0385 1490 | 3,128 | 3,288 [ -3,103| 4,718 -3,108( 0,197 | -2,346] -6,023( -6,990| 4,445
30 |[-0928] 1,037 3,225 3,858 | -3,540( -6,000| 4,688 -0,891| -1,969| -6,765| -8,840| -6,520
35 | 2928] -1272| 2,463 | 4,980 | -3,919( -9,544|-10,340 -5,854| 1,074 [ -6,789|-13,692 -13,826
40 | -5,853] -5941| -0,927| 4,548 | -1,614|-11,731) -17.919 -15,07¢] 9,244 | -0,358]-15,611{-23,140)

Tabnuna 5

[Ipuge-
JICHHAst

rnyonna | Tpy onupamuu ceau | Ilpu onupanun ceau | IIpu 3ajeiKe CBau B

TOTPY" | ya HecKambHBII TPYHT Ha CKaly CKalry
KCHHUA

CcBau

/ Ao | By | Co | Ao | Bo | Co | 4o | Bo | Gy
0.5 | 72,004 [192,026 | 576,243 | 48,006 | 96,037 | 192,291 | 0,042 | 0.125 | 0,500
0.6 | 50,007 | 111,149 278,069 | 33.344 | 55.609 | 92,942 | 0,072 | 0.180 | 0.600
0.7 | 36745 | 70,023 | 150278 | 24.507 | 35.059 | 50.387 | 0.114 | 0.244 | 0,699
0.8 | 28140 | 46.943 | 88279 | 18.775 | 23.533 | 20.763 | 0.170 | 0319 | 0.798
0.9 | 22244 | 33,008 | 55307 | 14.851 | 16,582 | 18.814 | 0241 | 0.402 | 0.896
10 | 18030 | 24,106 | 36.486 | 12,049 | 12149 | 12,582 | 0.329 | 0.494 | 0.992
11 | 14916 | 18160 | 25123 | 9.983 | 9.196 | 8.836 | 0434 | 0593 | 1.086
12 |-12552| 14041 | 17.044 | 8418 | 7.159 | 6.485 | 0.556 | 0.698 | 1.176
13 | 10717 | 11,103 | 13235 | 7208 | 5713 | 4957 | 0,695 | 0.807 | 1.262
14 | 9266 | 8954 | 10050 | 6257 | 4664 | 3937 | 0849 | 0918 | 1342
s | 8101 | 7349 | 7.838 | 5498 | 3.889 | 3240 | 1.014 | 1.028 | 1415
16 | 7154 | 6129 | 6268 | 4887 | 3308 | 2758 | 1186 | 1.134 | 1.480
17 | 6375 | 5189 | 5133 | 4391 | 2.868 | 2419 | 1361 | 1232 | 1.535
18 | 5730 | 4456 | 4299 | 3985 | 2533 | 2181 | 1.532 | 1321 | 1.581
19 | 5190 | 3878 | 30679 | 3.653 | 2277 | 2012 | 1693 | 1397 | 1,617
20 | 4737 | 3418 | 3213 | 3381 | 2081 | 1.894 | 1.841 | 1460 | 1,644
22 | 4032 | 2756 | 2591 | 2977 | 1.819 | 1758 | 2.080 | 1545 | 1.675
24 | 3526 | 2327 | 2227 | 2713 | 1673 | 1701 | 22240 | 1586 | 1.685
26 | 3163 | 2,048 | 2013 | 2.548 | 1.600 | 2.687 | 2330 | 1.596 | 1.687
28 | 2905 | 1.869 | 1.889 | 2453 | 1572 | 1.693 | 2371 | 1593 | 1,687
30 | 2727 | 1758 | 1818 | 2.406 | 1568 | 1.707 | 2385 | 1.586 | 1.691
35 | 2502 | 1641 | 1757 | 2394 | 1597 | 1739 | 2389 | 1.584 | 1711
40 | 2441 | 1621 | 1751 | 2419 | 1618 | 1750 | 2401 | 1.600 | 1732

12. Ilpy ogHOCTagIUMMHOM pacyeTe CBal TOPH30HTAILHOE NEPEMEILEHUE U, M, U YTOJ NOBOPOTA Iy, Pak,
CJIeIyeT OMPEeIsTh M0 (hopMyIaM:

uy = Ho&yy +Mo&yy, 5 (30)
Wo=H&y +Mo&y 3D

e Hy, My — pacuerHble 3HaUeHHs COOTBETCTBEHHO MOMNEPEYHON cuitbl, KH (TC), W H3rMbaroIero MOMeHTa,
kH-M (Tc-M), B paccMaTpuBaeMOM CeYeHMHM CBau, puHUMaemble pasubimu Hy = H u My = M +
Hly [3necs H u M—o xe, uto B popmynax (12) u (13)];
EHH — TOPU30HTAILHOE MepeMelenue cedennst, M/KH (m/tc), ot neiicteus cubl H = 1, npunoxenHoit B
YPOBHE MOBEPXHOCTH IPYHTA;

EHM - TOpU3OHTAIbHOE NepeMenienue cedenus, 1/kH (1/1c), or momenta M = 1, neiicTBylommero B ypoBHe
MIOBEPXHOCTH TPYHTA;

EmH - yroa nosopota cedenus, 1/kH (1/rc), ot cunst H = 1;
Em - yroa osopota cedenus, 1/(kH M) [1/(tc-m)], o momenTta M= 1.
Tepememmenus Eypy, EpH = EHM A Epfpy BBIYACIAIOTCS IO POpMyiam:

EHH = Ay (32)

a El



1

EMH=EaM = ———B,; 33
MH = EHM 2 E1 50 (33)
P

rae & E, I - 10 e, uro u B popmyne (11);
Ay, By, Cyp — 6e3pasmepnble k03bOHUIHNEHTH, IPHHAMAEMbIE HO Tab1. 5 B 3aBUCKMOCTH OT IIPUBEIEHHOM
[ITyOHHBI OTPYKCHUS CBaH B TPYHT, OIpeaesieMoil mo dpopmyse (7).

Ipu 3nauennn [ , COOTBETCTBYIOMEM MPOMEKYTOUHOMY 3HAYEHMIO, yKa3aHHOMY B TaOll. 5, ero ciemyer
OKPYTJIUTH 10 ONIMOKaNIIero TabIuIHOTO 3HAUSHHUSL.
13. Pacuer ycTOWYNBOCTH OCHOBAHHMSI, OKPY’KAIOIIETO CBAO, TOJDKEH IPOU3BOINUTHCS MO yCiIoBHIO (35) or-

PaHUYCHUS paCYCTHOI'O AaBJICHUA Gz , OKa3bIBAa€MOI'0 Ha I'PYHT OOKOBBIMH MNOBCPXHOCTAMHA CBaii:

4
o, < ME oso p (y,ztgp, + &, 35)

rae O, - pacueTHOE NaBJICHUE Ha IrPyHT, Klla (Tc/M%), GOKOBOI TIOBEPXHOCTH CBAH, ONpe/eseMoe o hopMmy-

JIe Ha CIIeAYIONINX IITyOHHAX Z, M, OTCYIUTHIBAEMBIX IIPH BEICOKOM POCTBEPKE OT MIOBEPXHOCTH I'PYyH-
Ta, a IIPU HU3KOM POCTBEPKE — OT €ro MOAOMIBHI [IpH Z < 2,5 — Ha JIBYX I'TyOMHAX, COOTBETCT-
Bytouwx Z = [/3uz=1[;npu Z >2,5 — na rny6une z = 0,85/, r1e &, onpenensercs no Gopmy-
ne (1D)];

¥; - PAcUETHBIA YJAENbHbINH (00bEMHBI) BEC rpPyHTa HEHAPYHIEHHOW CTPYKTYpBI, kHA® (te/m®), ompene-
JISIEMBIH B BOJIOHACHILIEHHBIX TPYHTaX C Y4ETOM B3BEIIMBaHHUS B BOJE;

(;,C; — pPacyeTHbIE 3HAYECHHS COOTBETCTBEHHO yIJa BHYTPEHHEIO TPEHMs TPYHTa, Ipaj, M yAEIbHOro
cuenienns rpynta, kIla (T¢/M%), PUHAMAEMbIE B COOTBETCTBHH C YKA3aHHAMH 11. 3.5;

f — K03 pHUITHEHT, MPUHUMAEMBIH 1151 3a0MBHBIX CBail U CBai-0007109eK é: = (0,6, a 17151 BCEX OCTANbHBIX
BujioB cBait & =0,3;
1}, 7}, - 3HaYeHus Ko3QPULHEHTOB Te ke, 4To U B opmyiie (24).

Ipumevanune. Eciu pacueTHbIE TOPU3OHTATLHEIE NABICHHS HA TPYHT O, HE YAOBIETBOPSIOT YCIOBHIO
(35), HO mpu >TOM Hecymiash CIOCOOHOCTb CBail MO MaTepHaly HEIOMCIIONb30BaHAa M TEepeMElIeHUs CBail
MEHbIIE [PEIEIbHO JO0IYCKAEMbIX 3HAYEHUM, TO NPU NPHUBEACHHON [yOuHe cBall Z > 2,5 pacyer cieiyer
TIOBTOPUT, IIPHHAB YMEHBIIEHHOE 3HaYeHne kKodpduuuenta nponopuuonansioctu K. TIpu HOBOM 3HadeHHH
K neo6xo0umMo npoBepuTh NPOYHOCTH CBau MO MaTepually, ee NEPEMELIEHHs, & TAKIKE COOJIOIEHHE YCIIOBUS
(39).

14. Pacuetnoe nasnenue O, , klla (Tc/M?), Ha TPYHT MO KOHTAKTY ¢ GOKOBO# OBEPXHOCTHIO CBAH, BO3HH-

KaKollee Ha IyOuHe Z, a TAKKE pacueTHbl usrubarommii moment M, kH-m (Tc-m), monepeunyro cury H, kH

(tc), u mpomonbHyto cuity IV, kH (T¢), nelicTByromue Ha rIyOUHE Z B CEYeHUH CBaH, PH OJHOCTAAUHHOM pac-
4eTe CBai CIeAyeT ONpeaelsiTh Mo Gopmymam:

Y M, H,
—B D, |; @36
o Bt e Ot E P GO

&

K _
O'Zzzz uA, —
&

H
M, =o’Elu A, - a.Ely,B, + M C, + ?‘)D3; (37

&



H.=aElud, — aEly,B, + a,M C,+HD,; (38)
N. =N, (39)

rie K — ko> duumenT nponopuuoHaIbHOCTH, OPEAEIeMbIi 110 Tabl. 1;
Qs E, I, - 1o xe, ato u B popmyme (11);
Z - IpuUBeJIcHHAs IyOuHa, onpeaenseMas mo Gpopmysie (5) B 3aBUCHMOCTH OT 3HAYEHHUs NeHCTBUTENBHOM

I‘J'Iy6I/IHLI Z, 1t KOTOpOﬁ ONPCACIIAIOTCA 3HAYCHUA JaBJICHUS O-z , MOMCHTa MZ u nonepequﬁ CHJIBI

Hz;
Hy, My,— 1o xe,utou B . 5 u 12;
lo, ug, Wo

Aj, A; - k03¢ dunueHTsl, 3HAUEHNUS KOTOPIX TPUHUMAIOTCS

Ay, B;, 1o 1abn. 4;

B>, By,

C, G,

Cy Dy,

D>, Dy

N - pacueTnas oceas Harpyska, KH (Tc), mepeiaBaemas Ha FOJIOBY CBAH.

15. Pacuerneiii moment 3agenku My kH-M (Tc-M), yYHTHIBAGMBIH IPH OZHOCTAAMIHOM pacdeTe CBaii,
HUMEIOMNX JXKECTKYIO 3aelKy B POCTBEPK, KOTOPHI 00ecHednBacTCsi HEBO3MOXKHOCTBIO ITOBOPOTAa TOJOBBI
CBau, CIIEIyET ONPEALIISTh 10 hopMyIie

b
Eyn T hEyy +
M, =- 2EL py . (40)

lo
Eym T E

rzie Bce OyKBEHHBIE 0003HAUEHUSI TE XK€, YTO U B MPENbIIYLIINX (opMyiax.

Ilpu 5TOM 3HaK «MHHYC» O3HAYAET, YTO TIPH TOPM30HTANLHOI cune [, HampaBneHHOM clieBa Hampago, Ha
TOJIOBY CBau CO CTOPOHBI 3a/I€JIKH NIEPEAAETCSI MOMEHT, HallpaBJICHHBIM IIPOTUB YaCOBOM CTPEIIKH.

MMPUJIOXEHUE 2
Pexomenoyemoe

PACYET HECYIIEA CIOCOBHOCTH ITUPAMHUJIAJIBHBIX CBAMI C HAKJIOHOM BOKO-
BbIX 'PAHEM i, > 0,025

Hecyrmyto criocobrocts £y kH (Krc), mupaMugaibHbIX CBail ¢ HAKIIOHOM OOKOBBIX rpaneii i, > 0,025 mo-
MYCKAaeTCsI ONPECIIATh KaK CYMMY CHII PACUCTHBIX CONPOTUBIICHUH IPyHTa OCHOBAaHHS Ha OOKOBOI IIOBEPXHO-
CTH CBaW U IO €€ HWKHAM KOHIIOM TI0 opMyJie
2

p,.(tga + tg(p,,i) + c,»i] + %(pi’ + 7501,1.) ; (D

n
F, = ZAlcosa
i=1

rie A; — niomas 60KOBO# MOBEPXHOCTH CBAU B MpEAENaXx i-ro CI0s rpyHTa, M” (CM°);
(X — yT0J1 KOHYCHOCTH CBaH, Ipaf;

@, ;»C; ; - PACUCTHBIE 3HAYEHHMS yTJIa BHYTPEHHETO TPEHHUS, Ipaf, u cuemienHus, klla (krc/em?), i-ro ciios
TPYHTa;
d - cTopoHa ceueHHs HUKHETO KOHIIA CBAM, M;

nj, Ny - K03hGUIHUCHTH, 3HAUYCHNS KOTOPHIX MPUBECHBI B TAOIHIIE.



. 2
ConpoTHBIIEHHs IPYHTA MO/l OCTPHEM CBau P; U Ha ee GOKOBOIi noBepxHoctu P 7, klla (krc/cm”), onpese-
JSFOTCS TIO (hopMyIIe

4
Ei

X
4p,,(1-V)=2p, (2~ V) )
x (pp,i + Cl,iCtg(DI,i) = ¢ I8P, 4

p=p=

: 2 .
rae E; — mMomynb nedopmarin rpyHTa i-ro cios, k[la (kre/cM”), ompeaenseMblid o pe3yIbTaTaM IPecCHOMET-
PUYECKUX MCIIBITAHUMT;

V; — ko3¢ durment I[lyaccona i-ro cimos rpyHTa, TPHHAMAEMbId B COOTBETCTBHU ¢ TpeboBanmsmu CHull
2.02.01-83;

& — ko pUIMEHT, 3HAUEHUs KOTOPOTO MPHUBE/ICHbI B TAOIHUIIE.
Haenenust rpynTa pg,, Pp,i Klla (krc/cm?), onpenensoTes mo GpopMyIiam:

Vi
Poi= 1—v 7[,ihi; 3)

1

Ppi= D, (1+sing, ) +¢; COSQ; ;s “4)

A€ ¥, ; — YACIbHBIA BEC IPYHTA i-ro Clos, kH/M (kre/em®);.

h; — cpenHss rIy61MHA PACTIONOKEHHS i-TO CIIOS TPYHTA, M.

Koag-

Yron BHYTPEHHETO TPEHUs TPYHTA @, ;, TPal.
¢dunueHT ,

4 8 [ 1216 ]2 [ 24 283273671 40
n, |053]048[041[035[030][024]020]0,15]0,10 [ 0,06
n, |094]088083|0,780,73]069|065]062]0,58 0,54
g 006]012]0,17|022]026]029 032035037 | 039

IMpumeuanue. [lnd npoMexyTOUHBIX 3HAYEHUH YI/la BHYTPEHHETO TPEHUS (D, ;, 3HaYeHUs Kod(dumeH-

TOB N}, Ny U gz ONPEEIAI0TCA HHTEPIOJIALNEH.

IMMPUJIOXEHUE 3
Pexomernoyemoe

ONPEJEJEHHUE OCAJIKH JJEHTOYHBIX CBAMHBIX ®YHJIAMEHTOB

Ocazka S, M (cM), JICHTOYHBIX CBallHBIX (DYHAAMEHTOB C OIHO- U JABYXPSIHBIM PACIIOJOKEHHEM CBail (TIpu
paccTosHuM Mexy cBasmu 3 - 4 d onpenensercs no popmyie

2
n(l—v)
§=——""
7E
TZie /1 — MOTOHHAS HarpysKa Ha CBaWHBIN (yHmameHT, KH/M (Krc/cM), ¢ yueToM Beca (yHIAMEHTa B BHIC
MacCUBa IPyHTa CO CBasIMH, OTPAHUYCHHOTO: CBEPXY — IOBEPXHOCTBIO ITAHUPOBKH; C OOKOB — BEPTUKAIb-

HBIMH IIOCKOCTSIMH, IPOXOAAIIMME 10 HAPY)KHBIM I'PaHsSM KpallHUX PSIOB CBaif; CHU3Y — IJIOCKOCTBIO, TIPO-
XOJIAUIeH yepe3 HUKHKUE KOHIIBI CBad;

%,

E, v — 3nauenns monyns pedopmarmu, klla (krc/cm’), u koddduimenta [lyaccona rpyHTa B Hpeenax

C)KUMaeMOoil TONIIM, ompenesieMble Ul YKa3aHHOTO BbIlIE (yHIaMEHTa B COOTBETCTBUH C TpeOOBaHUSIMU
CHuII 2.02.01-83;

Oy — K03 PULMEHT, MPUHUMAEMBIH [0 HOMOTPaMMe (CM. YepTexk) B 3aBUCUMOCTH OT Ko3(dduiuenTa ITy-

accoHa V, mpuBeleHHOi mupuHbl Gynaamenta b = b/ h (tne b — mmpuna dbysnamenta, mpuHUMaeMas 110



HAPYKHBIM TPAHAM KpaWHMX PsIOB cBail; /I — ryOuHa MOTpyKeHus CBaif) U MPUBEJCHHON TITyOHHBI CKH-
maemoit Tommu H /i (H. — rny6buna cxumMaeMoit TOMmIm).

H, |
n

mnn NEINNRS /4

:I|D"—"

1.9
0.25] DA /)
. 0.20 / /.

. ‘ / N\ C.?ZS
e 7 0.05
d ¢, ]

,/ % l 0.10
1/ '\l Il
13 v e
y 7 ! Q.15
L
1.1 | [ ]
T
04 +
Y , :
o8 v=02
” 103
12 O.J,S
04
1.8 \ i
20 I e +—
24
8. I

Homorpamma JJis1i onpee/ieHnsi 3HaUeHuii 0y

3naueHus KoddduirenTa Gy ONpeeNaoTCs 10 HOMOTpaMMe CileyrolM obpazoM. Ha HoMorpamme ue-
pe3 TOYKY, COOTBETCTBYIOLIYIO BEIUYMCICHHOMY 3HAYCHUIO MTPUBEICHHON TITyOUHBI CKMMAaeMOH TOJIIIH, ITPOBO-
JUTCS IpsMast, MapajulenbHas OCH abCIICe, 0 IePecedeHHs ¢ THHIeH IPUBEACHHON MUPUHE! (hyHIaMeHTa b

U OITyCKAaeTCsl MEePIICHINKYIIAP A0 JIMHUU Kodh¢uuuenta [Iyaccona rpyHara v. I3 Touku nepecedeHus mpoBo-
JIUTCSI JINHUSA, TTapajuleNIbHasl OCH abCuuce, O TepecedeH s C OChI0 OPAMHAT, Ha KOTOPOH NPHBEACHHI 3HaUe-

HUs KO3 PHUIHEHTa Op.

IMTPMJIOXKXEHME 4
Pexomenoyemoe

OIIPEJIEJIEHUE OCAJIKA OJUHOYHOI CBAU

Pacuer 0caJ 0K OJMHOYHBIX CBAii, MPOPE3AOIINX CJIOH rpyHTa ¢ MoayieM ciasura G, MIla (tc/m%), u Ko-
s¢ppummentom IlyaccoHa V;, M ONMMPAIONIMXCSA HA TPYHT, PACCMATPHBAEMbIH KaK JMHEHHO-1e(pOpMHEpyeMoe
IOJYIIPOCTPAHCTBO, XapakTepusyemoe MoxyieM casura G u xospduumuentom ITyaccoHa Vo, HONMycKaeTcs
npoussonuts npu N < F/y v npu yenosuu I/d > 5, Gl/God > 1 (tpe I/d > 5 — nnuna ceau, M, d—

JFaMeTp WU CTOPOHA MOIIEPEYHOT0 CEUCHHUS CBaM, M) 10 (hopMyiam:
a) ISl OMMHOYHOM cBau Oe3 YIIUPeHUs



s=B—: (1)

N — BeprukanbHas HarpysKa, mepenapaeMas Ha csaro, MH (tc);
L — xosdduument, onpenensemsiii 1o Gpopmy.ie
PR VALY
=
A 3
snecw ' = 0,17 In(k,G11/G2d) — xosdduiment, cooTBeTcTBYIOIMIT AGCONIOTHO KECTKOI CBae (EA = o0);
a'= 0,17 In(k,;l/d) — tor xe xoodpdument 1151 ciIydas 0OTHOPOJHOTO OCHOBAHMS C XAPAKTEPUCTH-

kamu G u vy,

2
8 = EA/GI"— otHOCHTEIbHAS KECTKOCTD CBAN;
EA - xectrocTh cTBOMA cBam Ha cxatne, MH (1c);

Aj - mapameTp, ONpeeNIONMA yBETHIEHHE OCA/IKH 3a CUET CHKATHS CTBOJIA M ONPEIEIAEMBIH 10 Gopmy-
ne

2128
A= 1+2129*”°

2
k., ky; — xo>ddurmentsl, onpenensemsie no Gopmyne k, = 2,82 - 3,78V + 2,18V" cooTBETCTBEHHO NpHU V
=(v; +Vvy)2unpuv =vy;
0) U1 OAMHOYHOM CBaMl C YIIUPEHUEM

022N NI

=— 2
Gd, " EA’ @

rie dp— nuameTp YIIMpEeHHs CBaH.
Xapaxrepuctuku G ¥ V;, IPUHAMAIOTCS OCPEJHEHHBIMH ISl BCEX CIOEB TPYHTA B NPEAEiax IiIyOMHBI

norpyxenus cau, a G 1 vV, —8 npesenax 10 qMaMeTpoB CBau WM YIIMPEHUs (1S CBaM C yIIUPEHHEM) TIPH
YCIIOBHH, YTO ITO]] HIDKHUMH KOHIIAMH CBai OTCYTCTBYIOT TOP(BI, MIIBI M TPYHTHI TEKy4eH KOHCHCTEHITHH.



