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I'occrpoit CCCP CTpoutesbHbIe HOPMbI H IPABHJIA CHullI 2.02.03-85

Caaiinble pyHIaMeHTBbI B3amen CHull 11-17-77

Hacrosimiue HOpPMBI pacmpoCTpaHSIOTCS Ha IPOSKTHPOBAaHWE CBAalHBIX (YHIAMEHTOB BHOBB
CTPOSIIINXCSL K PEKOHCTPYUPYEMBIX 37aHHH U COOPYKEHHH.

Hacrosiine HOpMBI He pacripoCTpaHsIOTCS Ha IPOEKTHPOBAaHUE CBAHHBIX (DYHIAMEHTOB 3/IaHUH W
COOPY)KCHHH, BO3BOJAMMBIX Ha BEYHOMEp3JBIX TPYHTaX, CBailHbBIX (yHAaMEHTOB MaIIMH C
JMHAMHYECKUMH Harpy3KaMH, a Tak)Ke OIIOp MOPCKUX HE(TEIPOMBICIOBBIX M JIPYTHX COOPYKEHU,
BO3BOJMMBIX Ha KOHTHHEHTAJILHOM IIeNb(e pU NITyOrHe morpyxeHus orop Oojee 35 M.

CraiiHble (YHIAMEHTHI 3[aHUA H COOPYXCHUH, BO3BOJUMBIX B pailoHAX ¢ HAJTHMYHUCM WIH
BO3MOYKHOCTBIO Pa3BUTHSI OINACHBIX T'€OJOTHYECKHX MPOLECCOB (KapCTOB, OMOJI3HEH W T.II.), CIEAyeT
MIPOEKTUPOBATh C YYETOM JIOTIOJHHUTENBHBIX TPEOOBaHUHA COOTBETCTBYIOIIMX HOPMAaTHBHBIX
JIOKYMEHTOB, YTBEpXIE€HHBIX WM coryacoBaHHbIX I'occtpoem CCCP.

BHecennl YTBepxkIeHbI NOCTAHOBIEHHEM Cpok
HHMUUOCII um. I'epceBanoBa Tocerposs CCCP BBEJAECHMS B AelcTBHE
T'occTposs CCCP ot 20 nexadps 1985 r. Ne 243 1 suBaps 1987 r.




1. OBIIME NTOJIOKEHUA

1.1. BeiOop KkoHCTpyKuuu ¢yHIaMeHTa (CBaifHOTO, Ha €CTECTBEHHOM WM MCKYCCTBEHHOM
OCHOBaHMH), a TaK)Ke BHJA CBail M TUMAa CBaiiHOrO (hyHIameHTa (Hampumep, CBailHbIX KYCTOB, JIEHT,
MmoJiel) CliefyeT TPOW3BOMUTH MCXOAS M3 KOHKPETHBIX YCJIOBHH CTPOUTENBHOW IIOMIAAKH,
XapaKTepu3yeMbIX MaTepralaMi WH)KEHEPHBIX M3bICKaHHMH, pacyeTHBIX Harpys3oK, JEHCTBYIOIIUX Ha
(yHIaMEHT, Ha OCHOBE PE3yJbTaTOB TEXHHKO-DKOHOMHUYECKOTO CPaBHEHHUS BO3MOKHBIX BapHUaHTOB
NPOEKTHBIX pelIeHHH (YyHJaMEHTOB (C OIEHKOM IO TNPHBEACHHBIM 3aTparam), BBIIIOJIHEHHOTO C
y4eTOM TpeOOBaHWH 10 HSKOHOMHOMY pPAacXOJIOBaHHMIO OCHOBHBIX CTPOUTEIBHBIX MAarepualioB H
obecrieunBarolero HauOonee IOJIHOE MCIOJIB30BAaHHE IPOYHOCTHBIX M JeOpMalMOHHBIX
XapaKTEePUCTUK TPYHTOB U (PU3UKO-MEXaHUYECKUX CBOMCTB MaTepUalioB ()yHIaMEHTOB.

1.2. CspaiiHble (yHIAMEHTHI CJEAyeT NPOEKTHPOBaTh HA OCHOBE pe3ylbTaTOB WHXKEHEPHO-
re0JIe3NYECKUX, HHKEHEPHO-TEOJIOTHYECKUX, HHKEHEPHO-THIPOMETEOPOIOTHUECKHX — W3bICKaHHHA
CTPOUTENBHOW IUIOIIAJKA, a TakkKe Ha OCHOBE JIaHHBIX, XapaKTePHU3YIOLIMX Ha3HaueHUeE,
KOHCTPYKTUBHBIE U TEXHOJOTMYECKHE OCOOCHHOCTH IPOSKTUPYEMBIX 3MaHUM M COOpYXEHHH U
YCIOBHUSI MX 9KCIUIyaTallUd, HAarpy3KH, NEeHCTByIOLIME Ha (yHIaMEHTHI, C y4eTOM MECTHBIX YCIOBHH
cTpouTenbeTBa. IIpoekTupoBaHue cBalHBIX (DYyHIAMEHTOB 0€3 COOTBETCTBYIOLIETO M JIOCTATOYHOTO
MHXEHEPHO-TE0JIOTNYECKOro 000CHOBAHUS HE JIOIYCKAeTCs.

1.3. Pe3ynbTaThl MHXEHEPHBIX H3BICKAHUH JOJDKHBI COIEPXKATh HaHHBIE, HEOOXOIUMBIC I
BbIOOpa TuNa (yHIAMEHTa, B TOM YHCIE CBAHOTO, JIA ONpe’eNieHHs BuAa cBali M uUX rabapHTOB
(pa3MepoB MONEPEYHOTro CEUeHWsl M JUIMHBI CBaW, PAacyeTHOW Harpy3KH, IOIYCKaeMOW Ha CBai0) ¢
y4eTOM IIPOTHO3a BO3MOXKHBIX M3MEHEHHH (B MpoIecce CTPOUTENBCTBA M IKCIUTyaTalllii) HHKEHEPHO-
T€OJOTMYECKUX M THAPOTEONOTHYECKHX YCIOBHH IUIOMIAAKH CTPOMTENBCTBA, a TAKKe BUIA U 00beMa
WHKEHEPHBIX MEPOIPHATHH 110 €€ OCBOCHHIO.

B wMmarepuanax W3bICKaHHH JOJDKHBI OBITH INPHBENCHBl JaHHBIE IIOJIEBBRIX W J1a0OpaTOPHBIX
WCCIICIOBAaHUH TPYHTOB, a B HEOOXOIMMBIX CIydasX, yCTaHABIMBAEMBIX NMPOEKTHOW OpraHH3alHei,
MIPOSKTUPYIONIEH CBaliHBIE (PYHOAMEHTHI, - Pe3yAbTAaThl UCIBITAHUN HATYpPHBIX CBAail CTATUYECKOW U
JUHAMUYECKON Harpy3Kamu.

JloJKHBI OBITH TAKOKE MPUBEICHBI T€OJIOTHYECKHE pa3pe3bl ¢ JAHHBIMU O HAIIaCTOBaHHUX TPYHTOB,
pacueTHBIX 3HAYEHHUAX UX (QU3MKO-MEXaHHUECKUX XapaKTePHCTUK, HCTIONb3YEMBIX B PacueTax Io JBYM
TpyNIaM IPEACNBHBIX COCTOSHHUM, ¢ yKa3aHHEM IOJIOKEHHs YCTAHOBJICHHOTO W MPOTHO3HPYEMOTO
YPOBHEI OA3EMHBIX BOJI, @ IPH HAJMYUH PE3YIBTATOB 30HAHPOBAHUS - TPadUKH 30HIUPOBAHUSL.

[Ipumeuanue. McnbiTanus cBaid, MPOU3BOANMBIC B IPOLIECCE CTPOUTENBCTBA B COOTBETCTBHH C TPEOOBAHUAMHU

CHull 3.02.01-83, sBIAIOTCSA TONBKO KOHTPOJIBHBIMH JUISl YCTQHOBJIEHHS KAauyecTBA CBaWHBIX (yHIAMEHTOB W
COOTBETCTBHS UX MPOEKTY.

1.4. B mpoekTax CBalfHBIX (QYHIAMEHTOB JOJDKHO NpPEAyCMaTpUBAThCA IMPOBEACHUE HATYPHBIX
M3MepeHnd  eopManuii  OCHOBaHMKW © (YHAaMEHTOB B CIy4asX IPUMCHCHHS HOBBIX WIH
HEIOCTaTOYHO WM3YYCHHBIX KOHCTPYKIMU 3JaHWH W COOPYKCHHU WM WX (DYHAaMEHTOB, BO3BCICHIUS
OTBETCTBEHHBIX 3/IaHUN U COOPYKEHHUI B CIIOKHBIX MHXEHEPHO-TEOJOTHUYECKHX YCIOBHSX, a TAKKE
TPV HATWYWH B 33aHUU HA TIPOCKTHPOBAHUE CIICIIHATBHBIX TPEOOBAHMIA TT0 U3MEPEHUIO AehopMaItuii.

1.5. Ceaiinbie (QyHIAMEHTHI, TpeTHA3HAUCHHBIC U DKCIUTyaTalldd B YCIOBUSAX arpecCHBHOMN
CpeIbl, CIeMyeT MPOEeKTUPOBaTh ¢ yaeToM TpedoBanmii CHull 2.03.11-85, a nepeBsHHBIC KOHCTPYKITUH
CBafHBIX (DYHIAMEHTOB - TaKXe C y4eTOM TPeOOBaHW IO 3alIUTe MX OT THUCHHUSA, pa3pyIICHUS U
TOPAXKEHUS IPEBOTOUILIAMH.

2. BUJbI CBAM

2.1. Tlo criocoOy 3ariyOneHus B TPYHT HAIJICKHUT Pa3indaTh CIEAYIOINE BUIbI CBAii:

a) 3a0HBHEIC JKeNe300€TOHHbIE, IepPEeBIHHBIC U CTaJIbHBIC, IIOTPY)KaeMble B TPYHT 0€3 €ro BRIEMKH C
TIOMOIIBI0 MOJIOTOB, BHOpOTIOTpYXaTeiel, BHOPOBIABIMBAIONINX M BAABIMBAIONINX YCTPOMCTB, a
Tak)Ke KeJIe300€TOHHBIE CBaW-O00JOYKH, 3ariyOlisieMble BHOPOTIOTPYXKATENMsAMU O3 BBHIEMKH WIH C
YaCTUYHOW BBEIEMKOW TPYHTA M HE 3aI0THSIEMbIe OETOHHOH CMEChIO;

0) cBam-000JOYKH JKEIe300eTOHHBIC, 3ariTyOIIsieMble BUOPOIIOTPY)KATEISIMA C BBIEMKOW TPyHTa M
3aMOTHAEMbIC YACTHYIHO WIIH HOJTHOCTHIO OETOHHON CMEChIO;

B) HaOMBHbBIC OCTOHHBIE W JKEIE300€TOHHBIC, YCTPauBaeMble B TPYHTE ITyTeM YKJIQJAKH OCTOHHOH
CMECH B CKBaXMHBI, 00pa30BaHHBIC B PE3YIbTATE IPUHYIUTEIFHOTO OTKATHS (BBITECHEHHS ) TPYHTA;



r) OypoBBI€ ’K€Ie300€TOHHBIE, YCTPauBaeMbIe B TPYHTE ITyTeM 3aIIOTHEHUS IPOOYPEHHBIX CKBAKHH
OETOHHOW CMECHIO WJIM YCTAaHOBKH B HUX JKEI€300€TOHHBIX 3JIEMEHTOB;

1) BAHTOBEIE.

2.2. Tlo ycnoBusiM B3aMMOJICUCTBUSI C TPYHTOM CBaul CIEAYET MOIPA3JeiiaTh HAa CBAU-CTOMKH U
BHCSUNE.

K cBasM-cToiikaM HaJJICKUT OTHOCHTH CBaW BCEX BUOB, ONHPAIOIINECS HA CKAIBbHBIC TPYHTHI, a
3a0MBHBIE CBaW, KPOME TOTO, HA MAJIOCKIMAEMBIE TPYHTHI.

HpI/IMeanI/Ie. K ManocknmaeMbIM TPYHTaM OTHOCATCA prHHOO6J’IOMOqHHe IPYHTBI C TII€CYAaHbIM
3aM0JIHUTEIIEM CPEAHEU IUIOTHOCTH W IUIOTHBIM, a TaKXE IVIMHBI TBEPJAOU KOHCUCTCHUUU B BOAOHACBIIICHHOM
cocTostHIH ¢ MoyleM Aedopmarn E > 50000 kITa (500 kre/cm?).

Cwisl CONPOTHBIICHUS TPYHTOB, 32 MCKIIOYCHHEM OTPHIIATSIFHBIX (HETATUBHBIX) CHJI TPEHHS Ha
OOKOBOI TTOBEPXHOCTH CBaii-CTOEK, B pacdeTax WX HECYIIeH CITOCOOHOCTH IO TPYHTY OCHOBAaHHUS Ha
CXKAMAIOIIYIO Harpy3Ky HE TOJDKHBI YUUTBIBATHCS.

K Bucsuum cBasiM cielyeT OTHOCUTh CBaul BCEX BHUAOB, ONMMPAIOLIUECS HA C)KUMAEMblIe TPYHTBI U
TIepearoIie Harpy3Ky Ha TPYHTHI OCHOBaHHS OOKOBOW ITOBEPXHOCTHIO M HIDKHUM KOHITOM.

IMpumedanne. OTpuIaTeNbHBIMU (HETaTHBHBIMM) CHJIAMH TPEHMS] HA3bIBAlOTCS CHIIBI, BO3HUKAIOIIUE Ha
©0KOBOI TOBEPXHOCTH CBaH MPHU 0CAJIKE OKOJIOCBAIHOTO rPYHTAa U HANPaBJICHHbIE BEPTUKAIBHO BHU3.

2.3. 3a0uBHBIE KeIe300€TOHHBIE CBal Pa3MEPOM IIOIEepeyHoro ceueHus 10 0,8 M BKIIOY. U CBaM-
00010ukH auameTpoM | M u Goiee ciiemyeT oApa3iessiTh:

a) mo crnoco0y apMHpOBaHHS - Ha CBal W CBaM-OOOJIOUKM C HEHANpsraeéMod IpOJOIbHON
apMaTypoil ¢ MONEpEeYHbIM apMUPOBAaHUEM U Ha MPEJBAPUTENBHO HAMPSKEHHBIE CO CTEPKHEBOU WU
MIPOBOJIOYHON TPOJOIBHON apMaTypoi (M3 BBICOKOIPOYHOH ITPOBOJIOKM M apMaTypHBIX KaHATOB) C
TMOTIepeYHBIM apMHUPOBaHNEM U 0€3 Hero;

0) nmo Qopme momepeyHOro cedeHWs - Ha CBaW KBaJpaTHbIC, MPSMOYIOJbHBIC, TaBPOBOIO W
JIBYTaBPOBOT'O CEUEHUI, KBaJIpaTHbIE C KPYITION MOJIOCThIO, ITOJIbIE KPYITIOTO CEYEHHUS;

B) Mo (opMe MPOJOIEHOTO CEUeHHUs - Ha MPU3MATHUECKHE, LUIMHIPUIECKUE M C HAKIOHHBIMU
OOKOBBIMHM TpaHsIMHU (TIMpaMUIAIIbHBIE, TPalelen1albHbIe, POMOOBHIHEIE);

T') M0 KOHCTPYKTUBHBIM OCOOEGHHOCTSIM - Ha CBaH LIEJIbHBIE U COCTaBHBIE (M3 OTAENBHBIX CEKIHN);

JI) IO KOHCTPYKIIMM HW)KHETO KOHIIA - Ha CBAaW C 320CTPEHHBIM WIIM IUIOCKHM HIDKHUM KOHIIOM, C
TUTOCKUM HJIM 00BEMHBIM yInpeHreM (Oyl1aBOBUIHBIC) U HA MOJIbIE CBAaU C 3aKPBITHIM WJIM OTKPBITHIM
HIDKHUM KOHIIOM WITH C KaMy(JIETHOM MATOM.

IMpnmedanne. CBan 3a0MBHBIE C KaMy(IIETHOH ISITOH yCTpaWBalOT IyTeM 3a0MBKHU MOJIBIX CBall KPYTJIIOTO
CCUCHUS B HUKHEU YaCTHU C 3aKPBITHIM CTAJIbHBIM I1OJIBIM HAKOHECYHHUKOM C MOCIICAYIOIMHNM 3allI0JIHEHUEM MOJIOCTH
CBal M HAaKOHEYHHKA OCTOHHOH CMECBIO M ychOﬁCTBOM C NOMOMIIBIO B3pbIBa KaMyq)HeTHOfI IIATBI B IpEaACiiax
HaKOHEYHHMKA. B mpoekTax CBaifHBIX (QYHIaMEHTOB C MpHUMEHEHHEM 3a0MBHBIX CBail ¢ Kamy(dieTHOH msaToit
CIIeIyeT MpeayCMaTpUBaTh YKa3aHU O COOIOCHUH TPeOOBaHHI TPaBIJI MPOU3BOICTBA OypOB3PHIBHBIX padoT, B
TOM 4YHCJIC INPU OIPCACICHHUN NOITYCKAE€MbIX PACCTOAHHUU OT CYHIECTBYIONIMX 3aHUU U COOPYIKCHHUU OO MECTa
B3phbIBA.

2.4. HaOuBHBIE CBau 110 CIIOCOOY YCTPOMCTBA pa3essIFOTCs Ha:

a) HaOWBHbIE, yCTpauBaeMble IIyTeM IOTPYXEHHS HHBEHTAPHBIX TPYO, HIKHHH KOHEL KOTOPBIX
3aKphIT OCTABIIIEMBIM B TPYHTE 0alIMakoM HJIM OETOHHOW NMPOOKOMW, C ITOCIEAYIOIUM H3BICUEHUEM
3THX TPYO MO Mepe 3aNoIHEHHsI CKBRKHH OETOHHOM CMEChIO;

0) HaOWBHBIE BUOPOIITAMIIOBAHHBIE, YCTPauBaeMble B MPOOUTHIX CKBAKUHAX MYTEM 3aIlOJHEHHUS
CKB&XUH JKECTKOH OETOHHOW CMECHIO, YIIOTHAEMOWH BHOPOLITAMIIOM B BHIE TPYOBbI C 3a0CTPEHHBIM
HIDKHAM KOHILIOM H 3aKpeIUICHHBIM Ha Hell BHOPOIIOTpyKaTeleM;

B) HAOMBHBIE B BBIIITAMIIOBAaHHOM JIOXKE, YCTPAaUBaeMbIe ITyTeM BBIIITAMIOBKU B TPYHTE CKBAKUH
MUPaMUIaTFHON MITH KOHYCHOH (POPMEI ¢ IOCIEAYIOIINM 3allOTHEHHEM X OCTOHHOW CMECHIO.

2.5. BypoBble cBau 10 coco0y yCTpOICTBa pa3aessIFOTCs Ha!

a) OypoHaOWBHBIE CIUIOIIHOTO CEUCHHS C YIIHPCHUSIMHU W 0e3 HUX, OCTOHHPYEMbIE B CKBAXHHAX,
pOOYPEHHBIX B MBIIEBATO-TIIMHUCTBIX TPYHTaX BBIIIE YPOBHS MOA3EMHBIX BOJ 0€3 KPEIUICHHUS CTEHOK
CKB&)XXWH, a B JIIOOBIX TPYHTax HW)KE YPOBHSA NOA3EMHBIX BOJ - C 3aKPEIUICHHEM CTEHOK CKBAKHH
TJIMHUCTBIM PAaCTBOPOM HJIM MHBEHTAPHBIMH U3BJICKAEMBIMH 00CaIHBIMU TPyOaMu;

6) OypoHaOMBHBIC TONBIE KPYIIIOTO CEYECHHS, YCTPaWBaeMble C MPHUMEHEHIEM MHOTOCEKIIHOHHOTO
BUOpOCEp/ICUHHKA,;

B) OypoHaOHMBHBIE C YIUIOTHEHHBIM 3a00€M, yCTpamBaeMbIM ITyTeM BTpaMOOBBIBaHUS B 3a00i



CKBa)KMHEI I11€0HS;

r) OypoHaOuBHBIE C KaMy(JIeTHOW TSATOH, YycTpamBaeMble IIyTeM OypeHHS CKBaXHH C
MIOCIIEAYIOUINM 00Pa30BaHIEM YIIUPEHHS B3PHIBOM M 3aIlIOIHEHHEM CKB)XKUH OETOHHOH CMECHIO;

1) Oypoumnbeknnonnsle muamerpom 0,15-0,25 M, ycTpamBaeMble ITyTeM HarHETaHUS (MHBEKIIMH)
MEJIKO3EpHHUCTON OETOHHON CMECH HITH LIEMEHTHO-TIECYaHOTO pacTBOpa B IPOOypEHHbIE CKBaKHHBI,

€) CBan-CTOJOBI, yCTpanuBaeMble ITyTeM OypeHWsl CKBa)XWH C yITUPEHHEM WIH 0e3 HeTo, YKIIAJAK! B
HUX OMOHOJIMYMBAOIIETO [IEMEHTHO-TIECIAHOTO PACTBOPA M OIYCKaHUS B CKBKUHBI IMIIMHAPHIECKUX
WM TIPU3MATHYECKHUX 3JIEMEHTOB CIUTOIIHOTO CEYEHHS CO cTOpoHaMu nin auamerpom 0,8 M u Gostee;

K) OypOOIyCKHBIE CBa C KaMy(DJIETHOW IIATOW, OTIMYAIONIMECS OT OypOHAOMBHBIX CBail C
KaMy(IIeTHOM mATOH (CM. MOAJN. «T») TeM, YTO Tocie 00pa3oBaHHs KaMy(UIETHOTO YIINPEHHS B
CKB&KHHY OITyCKAOT JKEJIE300€TOHHYIO CBAfO.

[pumeuanus: 1. OGcaanble TPYOBI AOIMYCKAETCsl OCTAaBIATh B IPYHTE TOJIBKO B CIydasX, KOTJIa MCKIIFOUSHA
BO3MOJXHOCTb IIPUMEHEHUS APYTUX pel_LleHI/Iﬁ KOHCTPYKIHHU q)yH)laMeHTOB (l'[pl/l yCTpOl\/'ICTBe 6ypOHa6I/IBHle cBam
B IUIACTaX TPYHTOB CO CKOPOCTBIO (PMIIBTPALMOHHOTO MOTOKa Oosee 200 M/CyT., IpH NPUMEHEHNH OYPOHAOUBHBIX
CBail 17151 3aKpeIICHHs JeHCTBYIOMIMX OTIOJI3HEBBIX CKIIOHOB U B IPYTUX 00OCHOBAHHBIX CIIydasXx).

2. HpI/I yCTpOﬁCTBe 6yp0HaGI/IBHLIX CBail B IbLIEBATO-TJIMHUCTHIX TpYHTaxX JUId KPEIJICHUS CTCHOK CKBaXXUH
JOITyCKa€TCA UCII0JIb30BaTh U30BITOYHOE JaBJICHUC BOJBI.

2.6. XKenezo0eToHHBIE 1 OETOHHBIE CBaH CIEAYET IPOCKTUPOBATH U3 TSHKEJIOTO OETOHA.

Jlyist 3a0MBHBIX JKeNe300€TOHHBIX CBall C HEHANpPAraeMoil NPOAOJILHOW apMaTrypoif, Ha KOTOpbIE
OTCYTCTBYIOT TOCYAAapCTBEHHBIE CTaHAAPTHI, a TaKXKe JJIsi HAOWBHBIX W OYypOBBIX CBail HEOOXOIMMO
IpeaycMaTpruBaTh OETOH Kitacca He Hbke B15, 1y 3a0MBHBIX )keIe300€TOHHBIX CBall ¢ HalpsTaeMou
apMaTypoil - He Hibke B22.5.

Jlist KOpOTKMX HaOMBHBIX M OYypOBBIX cBall (manuHOW MeHee 3,5 M) B 0OOCHOBaHHBIX CITydasix
JIOIyCKaeTcsl IIpelycMaTpUBaTh TPUMEHEHHE TSKEJI0ro OeToHa Kiacca He Hike B7,5.

2.7. YKene300eTOHHBIE POCTBEPKU CBAHBIX (DYHIAMEHTOB JUISl BCEX 3/IaHUN U COOPYKEHUil, KpoMe
OIOp, MOCTOB, THIPOTEXHMYECKUX COOPYXEHHH M OOJBIIMX IEPEXOJOB BO3MYIIHBIX JIMHAN
AJIEKTPOIIEPEIan, CIIeyeT MPOEKTUPOBATh U3 TSDKENIOro OeTOHA Kilacca, He HIKe:

JUTSE COOPHBIX POCTBEPKOB - B15

« MOHOJIUTHEBIX, « - B12,5.

Jist onop GoNbIIMX MEPEX0J0B BO3IYIIHBIX JIMHHUWA AJIEKTpOINepeaadn Kiacc 0eToHa COOpHBIX H
MOHOJIUTHBIX POCTBEPKOB clieayeT npuHuMaTh B22,5 u B15 cooTBeTcTBeHHO.

Jlyist ortop MOCTOB Ki1acc OeTOHa CBail M CBAfHBIX POCTBEPKOB CIIEAYET Ha3HAYaTh B COOTBETCTBHU C
tpedoanusimu CHull 2.05.03-84, nnst runporexHuyeckux coopyxenunit - CHull 2.06.06-85.

2.8. beToH i1 3aMOHOJIMYMBAHMUS HKEJIE300€TOHHBIX KOJIOHH B CTaKaHaX CBaWHBIX POCTBEPKOB, a
TaK)kKe€ OrOJIOBKOB CBail Mpu COOPHBIX JIGHTOYHBIX PpOCTBEPKAax ClieAyeT IpeaycMaTpuBaTh B
cootBercTBuu ¢ TpeboBanussmu CHull 2.03.01-84, npenbsiBisieMbMu K OCTOHY UISl 33JI€NIKU CTHIKOB
cOOpHBIX KOHCTPYKIIHIA, HO He HMXke Kilacca B12,5.

IMpumedvanne. Ilpn TNpOEKTHPOBaHMM MOCTOB M THUAPOTEXHHYECKMX COOPYKEHHMH Kiacc OeToHa i

3aMOHOJIMYYBaHUSA CGOpHI)IX 3JIEMEHTOB CBaWHBIX (byHI[aMeHTOB JO0JDKCH OBITH Ha CTYIICHb BBIIIC IO CPABHCHUIO C
KJ1IaccoM OeToHa COCAUHACMBIX C60pHI>IX OJICMCHTOB.

2.9. Mapku OeToHa 10 MOPO30CTOMKOCTH M BOJAOHEIPOHUIIAEMOCTH CBail M CBAHBIX POCTBEPKOB
ClielyeT Ha3HadaTh, PyKOBOACTBYsch TpeOoBanusmu ['OCT 19804.0-78, CHull 2.03.01-84, mis
MOCTOB M THAPOTEXHUYECKUX coopyxeHuit - coorBerctBenHo CHull 2.05.03-84 u CHull 2.06.06-85.

2.10. JlepeBsHHBIE CBaM MOJDKHBI OBITH M3TOTOBJICHBI U3 OpEeBEH XBOMHBIX MOPOX (COCHBI, €H,
JUCTBEHHUIIBI, TUXTHI) HuamMeTpoM 22-34 cM U [uHOH 6,5 1 8,5 M, COOTBETCTBYIOINX TPEOOBAHUSIM
I'OCT 9463-72.

bpeBHa 17 WM3rOTOBIEHHWS CBall JOJDKHBI OBITh OYMINEHBI OT KOPBI, HApOCTOB M CYYbEB.
EcrecTBeHHass KOHHYHOCTH (cOer) OpeBeH coxpaHsercs. Pa3sMmepsl momepedHoro CedeHwus, [UIMHA U
KOHCTPYKIMSl TIAKEeTHBIX CBall NPHHUMAIOTCS IO pe3yidbTaTaM pacdeTa M B COOTBETCTBHU C
0COOCHHOCTSIMH TTPOEKTUPYEMOTO 00BEKTA.

IMpumedanne. Bo3MOKHOCTh MPUMEHEHHMs IS EPEBSHHBIX CBail OpeBeH AyMHOI Gosiee 8,5 M momyckaercs
TOJIBKO I10 COIVIaCOBAHUIO C MPEANPUATUEM - UBTOTOBUTEIIEM CBau.

2.11. Crpiku OpeBeH WM OpYCheB B CTHIKOBAHHBIX MO JUIMHE JCPEBSHHBIX CBAsSX M B MAKETHBIX
CBasX OCYIIECTBISIOTCS BIPHUTHIK C MEPEKPHITHEM METAIMYECKUMH HaKJIQJAKaMU WIHA TaTpyOKaMu.
CTBIKM B TaKETHBIX CBAsX JOJDKHBI OBITH PAcCHOJI0KEHBI BPa30eXKy HA PACCTOSHUM OJWH OT APYTOro



He meHnee 1,5 M.
3. OCHOBHBIE YKA3AHUSA 11O PACUETY

3.1. Pacyer cBaifHBIX (DyHAaMEHTOB M MUX OCHOBAHWI JOJDKEH OBITH BBINOJHEH I10 MPEAETbHBIM
COCTOSIHHUSIM:

a) TIEpBOH IPYIIIbL:

0 MIPOYHOCTH MaTepuaja CBail U CBAWHBIX POCTBEPKOB (CM. 11.3.6);

IO HECYIIEH CITOCOOHOCTH IPyHTa OCHOBaHMS cBait (cm. 1m1.3.10);

Mo Hecyllel CIIOCOOHOCTH OCHOBaHMH CBaWHBIX (YHIAMEHTOB, €CIM Ha HUX IE€PEAaroTCs
3HAUUTEIbHbIE TOPU3OHTAJbHBIC HArpy3kud (MOJIOpPHBIE CTEHBI, (YHIAAMEHTBI PACIOPHBIX
KOHCprKIlPIﬁ )51 llp) WIN €CJIN OCHOBAaHHS OI'paHHUYCHBI OTKOCAMHU HJIM CJIOKEHBI KpyTOIladaronIuMHU
CJIOSIMHU TPYHTA ¥ T.IL (cM. 1. 3.13);

©0) BTOpOU TpyIIbI:

M0 0CaJIKaM OCHOBAaHWiIl CBall M CBaWHBIX (PYHIIAMEHTOB OT BEPTUKAIBHBIX HArpy3ok (cm.m.3.15,
pasz.6);

10 TNepeMeIleHUsM cBail (TOPU30HTATIbHBIM Up, yIriiaM IOBOPOTa TONIOBBI CBAall ) COBMECTHO C
TPYHTOM OCHOBAaHUHM OT JEHCTBHS TOPHU3OHTAJIBHBIX HArpy30K W MOMEHTOB (CM. PEKOMEHIyeMoe
npuioxenue 1);

110 00pa30BaHUIO MJIM PACKPBITHIO TPEIIMH B JIEMEHTaX KelIe300€TOHHBIX KOHCTPYKINI CBaifHBIX
¢dbyHnameHToB (cMm. 11.3.6).

3.2. Harpy3ku u BO3ZEHCTBUS, YIUTHIBAEMbIE B pacueTax CBalHBIX (YHIAMEHTOB, KO (GHUINCHTHI
HaJISOKHOCTH TI0 Harpys3ke, a TaK)XKe BO3MOXKHBIC COUYETaHHWsS Harpy3oK CieAayeT HpUHHMaTh B
cootBercTBuU ¢ TpeboBanussMu CHull 2.01.07-85 ¢ yuerom ykazanuit CHull 2.02.01-83.

3HaueHHs Harpy3oK HEOOXOIMMO YMHOXaTh Ha KOI((HUIMEHTHl HAAEKHOCTH 110 Ha3HAYEHHIO,
nprHUMaeMble cornmacHo «[IpaBunam ydera CTENEHM OTBETCTBEHHOCTH 3laHMH M COOPYKEHHUH IpH
MIPOEKTUPOBAHUH KOHCTPYKLIUIY, yIBepkaeHHbIM I'occtpoem CCCP.

3.3. Pacuer cgaii, cBaifHbIX (DyHJaMEHTOB U UX OCHOBAaHHMH MO Hecylied criocoOHOCTH HEOOX0ANMO
BBITIOJIHATH HA OCHOBHBIE U OCOOBbIE COUETaHHsl Harpy30K, Mo Ae(opMaIisiM - Ha OCHOBHBIE COUETaHMHS.

3.4. Harpy3ku, BO3/eHCTBHS, MX COUYETaHHS M KOX(PQHIMEHTHl HAIEKHOCTH MO HArpy3ke IpH
pacuere cBaiiHbIX (PYHIAMEHTOB MOCTOB W THIPOTEXHHYECKHUX COOPYKEHHWiIl CieayeT NpUHHMATh
corstacHo TpeboBanusm CHull 2.03.05-84 u CHull 2.06.06-85.

3.5. Bce pacuersl cBaif, cBalHBIX (YHZAMEHTOB M HMX OCHOBAHMH CIENyeT BBINOIHATH C
UCIIOJIb30BAHUEM PACUETHBIX 3HAUEHUIN XapaKTEPUCTUK MATEPUATIOB U IPYHTOB.

PacueTrHble 3HAaueHMs XapaKTEPUCTUK MAaTEpUAIIOB CBail M CBallHBIX POCTBEPKOB CIELYET
NpuHUMaTh B cooTBeTcTBUM ¢ TpeOoBanusmu CHull 2.03.01-84, CHull 1I-23-81, CHull I1I-25-80,
CHullI 2.05.03-84 u CHull 2.06.06-85.

PacuerHple 3HaYeHUS XapaKTEPUCTHK TPYHTOB CleAyeT ompeaeniTs no ykazanumsm CHull 2.02.01-
83, a pacdeTHble 3HaueHUs KOA3(DGHULIUEHTOB IIOCTENH TPYHTA C;, OKPYKAIOIIEro CBaio, CIELyeT
HNPUHUMATh MO YKa3aHUSAM PEKOMEHIyeMOTO MpUIIOKeHuUs 1.

PacueTHble CONMPOTHUBIIEHUS TPYHTA M10]] HIPKHUM KOHIIOM cBau R 1 Ha OOKOBOM MOBEPXHOCTH CBaU
fi cemyer ompenensaTh Mo yKazaHusM pasm. 4.

Ilpy HamuuuM pe3yabTaTOB IMOJEBBIX HCCIEAOBAHUI, TPOBEICHHBIX B COOTBETCTBHU C
TpeGOBaHUSAMH Pas3i. 5, HECYIYIO CIIOCOOHOCTh IPYHTAa OCHOBAHHS CBail CIIEyeT ONPEREIATh C yIeTOM
JAHHBIX CTaTUYECKOTO 30HIMPOBAHMS TPYHTOB, HCIIBITAHWUI T'PYHTOB 3TaJOHHBIMH CBasMHM WM MO
JAaHHBIM JAMHAMMYECKHUX HWCIBITAHUWA cBail. B ciiyyae npoBeNeHMs] MCOBITAHUN CBAald CTAaTHYECKOH
Harpy3Koi HECyIIyI0 CIIOCOOHOCTh TPyHTa OCHOBAHUS CBAaM CJIEAyeT IPUHUMATH TI0 PE3yIbTaTaM 3THX
HCIIBITAHUMN.

3.6. Pacuer mo mpoyHOCTH MarepHana CBail U CBailHBIX POCTBEPKOB JOJDKEH MPOHM3BOAUTHCS B
cootBerctBuu ¢ tpedoBanusimu CHull 2.03.01-84, CHull 1I-23-81, CHull 1I-25-80, mist MocToB u
raapoTexHmdeckux coopyxenuit - CHull 2.05.03-84 u CHull 2.06.06-85 ¢ y4eToM JTOTOTHATEIBHBIX
TpeOOBaHUH, U3NOKEHHBIX B 11.3.5, 3.7 1 3.8 U B peKOMEHIyeMOM IPHIOKEHUH 1.

Pacuer sneMeHTOB kene300€TOHHBIX KOHCTPYKIIMI CBAaiHBIX (YHZaMEHTOB IO OOpPa30BAHUIO H
PACKPBITHIO TPEMIMH CJEIyeT MPOU3BOAUTE B cooTBeTcTBHU ¢ TpeboBanmsmu CHull 2.03.01-84, mus
MOCTOB M THIPOTEXHHYECKHX COOPYKEHHH - Takxke ¢ yuyeroM tpeboBannii CHull 2.05.03-84 nu CHull
2.06.06-85 cOOTBETCTBEHHO.

3.7. Tlpm pacuere cBaif Bcex BHJIOB IO IPOYHOCTH MaTepHaja CBAIO CIEeIyeT pacCMaTpUBATh Kak



CTEpXKEHb, JKECTKO 3all[EMJICHHBIN B I'PYHTE B CEUEHHUM, PACIIOIOXKEHHOM OT ITOJIOUIBBI POCTBEPKA Ha
paccrosianu |y, onpenemsiemom mo popmysie

=1lp+ ai ' @)
€
rae l,-  anuHA yyacTka cBau OT MOJOIIBBI BEICOKOTO POCTBEPKA JIO YPOBHS IUIAHUPOBKH TPYHTA,
M;
a,- kodpdunument gedopmaru, 1/M, ompenenseMblil M0 PEKOMEHAYEMOMY IIPIIIOKEHHIO 1.

Ecmm i OypoBbIX cBail M cBaii-0001I04eK, 3ariTyOJNICHHBIX CKBO3b TOJIIIY HECKAJIBHOTO TPYHTA U

. 2
3aJIelaHHBIX B CKAIBHBIM TPYHT, OTHONIEHHE -— > h, To crmeayer mpuHHMAarh l,=ly+h (rme h -
a,

FJ'[y6I/IHa norpy)KeHm{ CBau HJIN CBaI/I-O6OJ'IO‘-IKI/I, OTCUUTBIBAEMass OT €€ HUXXHEIro KOHIIa 10 ypOBHH
TUIAHUPOBKU TPYHTA TPU BBICOKOM POCTBEpKE, MOJOLIBA KOTOPOTO PAcCIoIOKEeHa HaJl TPYHTOM, H 0
MOJIOIIBEI  POCTBEPKAa INPH HU3KOM DPOCTBEpPKE, MOJONIBA KOTOPOTO OMHMpaeTCs MM 3ariayOsieHa B
HECKaJIbHBIE TPYHTBI, 338 HCKJIIOUEHUEM CHIIbHOC)KUMAEMBIX, M).

Ilpu pacuere 1O MNPOYHOCTH Marepuana OypO-WHBEKIIMOHHBIX CBail, IMPOpPE3arOIUX
CHJIbHOC)KMMaeMbIe TPYHTBI ¢ MojyiieM aedopmaruu £ = 5000 kIla (50 kre/cm’) 1 MeHee, pacyeTHyIo
JUTMHY CBall Ha MPOMONbHBIN M3rHO lg, B 3aBHCHMOCTH OT auameTpa cBaii O ciemyeT TPHHAMATH
paBHOI:

npu E = 500-2000 kITa (5-20 kre/em?) g = 25 d;

npu E = 2000-5000 I1a (20-50 kre/em?) Ig = 15 d.

B cnyuae, ecnu lg mpeBbIlIaeT TONIUHY CIIOSI CHIIBHOCKMMAEMOTo IpyHTa hg, pacueTHyio MIHHY
cIelyeT MPHHUMATh paBHOi 2hy.

3.8. Tlpu pacuere HaOMBHBIX M OypOBBIX CBail (KpoMe CBaili-CTOJIOOB M OYpOOITYCKHBIX CBaif) Mo
MPOYHOCTH Marepuaja pacyeTHOE COMPOTHUBJICHHE OETOHAa CleayeT MPHHUMATh C YIeTOM
ko3¢ duIreHTa yeaoBuid paboTh j, = 0,85 cormachHo ykazanusm CHull 2.03.01-84 u xo3ddunuenTa
yCIIOBUH pabOTHI, YYUTHIBAIOIIETO BIUSHUE CII0cO0a MPOU3BOCTBA CBAITHBIX PadoT:

a) B IIBUICBATO-TIIMHUCTBIX TPYHTaX, €CIM BO3MOXKHBI OypeHHE CKBRKHH M OETOHMPOBaHHE WX
Hacyxo 0Oe3 KpeIuleHHs CTEHOK IPH MOJIOXEHHH YPOBHSI IOJ3EMHBIX BOJ B IIEPUOJ CTPOUTENHCTBA
HUKE AT CBai, ¥y, = 1,0;

0) B rpyHTax, OypeHHEe CKBaXHH M OCTOHHPOBAaHHE B KOTOPHIX MPOU3BOMIATCS HACYXO C
MPUMEHCHHEM H3BJICKaeMbIX 00CaTHBIX TPYO, % = 0,9;

B) B TPyHTax, OypeHHe CKBOKHH M OSETOHMPOBAHUE B KOTOPBIX OCYIIECTBIISIOTCS MPU HAJIUYHH B
HUX BOJIBI C IPUMEHEHHUEM H3BJIEKaeMBIX 00CaIHBIX TPYO, b = 0,8;

r) B IpyHTaxX, OypeHHe CKBRXUH U OCTOHHPOBAHHUE B KOTOPBHIX BBIMOJIHSIOTCS TMOJ TJIMHUCTHIM

PacTBOPOM MM IO/ U30BITOYHBIM JIaBJIEHNEM BOJIbI (0e3 00caaHbIX TpYO), e = 0,7.
HpI/IMe‘laHI/Ie. EeTOHPIpOBaHI/Ie noa BOIIOﬁ Wi 1o TJIIMHUCTBIM PacTBOPOM CIEAYET IMPOU3BOAUTH TOJIBKO
METOJIOM BepTHKAJIbHO nepeMernaeMoit Tpy6s! (BIIT) mmm ¢ moMonisio 66TOHOHACOCOB.

€

3.9. Pacuerpl KOHCTPYKIMiA CBaii BCEX BHJOB CIIAyeT MPOM3BOAUTH Ha BO3IEHCTBHUE HArpy3oK,
HepefaBaeMblX Ha HHMX OT 3JaHUs WM COOPYXXEHHs, a 3a0MBHBIX CBal, KpOME TOro, Ha YCHIIHA,
BO3HMKAIOIINE B HUX OT COOCTBEHHOI'0 Beca IPH U3TOTOBIICHUH, CKJIAANPOBAHUY, TPAHCIIOPTHPOBAHUN
CBaif, a Tak)Ke MPH MOJbeME UX Ha KOIep 3a OJHY TOUKY, VAAICHHYIO OT roioBsl cBaii Ha 0,31 (tme | -
JUTHHA CBau).

Ycunue B cBae (kKak Oalke) OT BO3ACHUCTBUSI COOCTBEHHOTO Beca CIIEIYeT OMPEIENSATh C Y4EeTOM
KO3 HUIeHTa AMHAMUYHOCTH, PABHOTO:

1,5 - mpu pacyere 1o MPOYHOCTH;

1,25 - mpu pacuere 1o 00pa30BaHMIO U PACKPBITHIO TPEIIUH.

B stux cimydasx ko3 duIreHT HaeKHOCTH 0 HAarpy3Ke K COOCTBEHHOMY BECY CBAaW NPUHUMAETCS
PaBHBIM EIUHUIIE.

3.10. OauHouHyrO cBaio B coctaBe (yHIAMEHTa M BHE €ro MO Hecylied CrioCOOHOCTH TPYHTOB
OCHOBAHHS CIIEYET PAaCCUUTHIBATH HCXO/IS U3 YCIOBHS

=
Tk
rne N - pacuerHast Harpy3ka, nepenaBaemasi Ha CBaro (IIPOIOJILHOE YCUIIME, BO3HHUKAOIIEE B HEel

OT pacyeTHBIX Harpy3okK, ACHCTBYIOIIMX Ha (yHIAMEHT NpH HanOoJiee HEBBHITOJHOM UX COYETaHUH),



orpernenseMasl B COOTBETCTBHH C yKa3zaHISMHU 11.3.11;

Fs- pacderHas Hecymias CIOCOOHOCTh TPyHTa OCHOBAHWS OJMHOYHOW CBaW, Ha3blBacMas B
JarbHEHIeM Hecyleil ClocOOHOCThIO CBau U OMpeJersieMasl B COOTBETCTBHH C YKa3aHUAMHU pasf. 4 u
5.

Koadpdumnment HanexxHOCTH TPUHUMAETCS] PaBHBIM:

1,2 - ecnu Hecymas CIIOCOOHOCTH CBail ONpeaelieHa IO pe3yNbTaTaM IOJEBBIX HCHBITAaHUI
CTaTUYECKOM HArpy3KOu;

1,25 - ecnu Hecymias CrOCOOHOCTh CBaW OMpENENCHA PACUueTOM IO PEe3ybTaraM CTaTHYeCKOro
30HIMPOBAHMS TPYHTA, 1O pPE3yJIbTaTaM JUHAMHYECKUX WCIBITAHHHA CBaW, BHIMOJIHEHHBIX C YYETOM
yrnpyrux aedopManuii TpyHTa, a TakXKe M0 Pe3yabTaTaM MOJEBBIX HCHBITAHUA TPYHTOB STATOHHOMN
CBacHl WM CBacii-30HIOM;

1,4 - ecnm Hecymas CIIOCOOHOCTH CBaWl OIpeEJeNieHa pacdeToM, B TOM HYHCIIE IO pPe3yibTaram
JMHAMWYECKUX UCIIBITAaHWH CBai, BHITIOJHEHHBIX O€3 yduera ynpyrux aedopmanuii rpyHTa;

1,4 (1,25)* - mis dhyHZaMEHTOB OMOpP MOCTOB MPH HH3KOM POCTBEPKE, BHCSYHMX CBasSX U CBasX-
CTOMKax, MpHU BBICOKOM DPOCTBEpPKE - TOJBKO IPH CBAsSX-CTOWKAX, BOCIPHHUMAONINX CXHMAIOIIYIO
Harpy3Ky, He3aBUCHMO OT YHuclia CBal B pyHIaMeHTE;

* B ckoOkax JaHbl 3HAau€HHs B Cly4ae, KOIJa Hecyllas CIOCOOHOCTb CBau OINpEAENeHa 10 pe3yJbTaTaM
TIOJIEBBIX MCMBITAHUNA CTATMYECKOH HAarpy3Koi MWIIM pacueToM IO pe3ysbTaTaM CTaTHYECKOTO 30HAMPOBAHHS

TPYHTOB.

IpPU BBICOKOM MM HHU3KOM POCTBEpKE, MOJOIIBA KOTOPOTO OMHPAETCSl Ha CHIIBHOCKHMAEMBIN
TPYHT, U BUCSYHMX CBasX, BOCIPHHUMAIOUINX CXXHMAIOIIYI0 HAarpy3Ky, a Tak)Ke IpH JII000M BHIE
pOCTBEpPKa M BHCSYMX CBasfX M CBAsX-CTOMKax, BOCIPHHMMAIOIIMX BBIIEPTUBAIONIYI0 HATPY3KY, K
MIPUHIMAETCS B 3aBUCHMOCTH OT YHMCTa CBail B (PyHAaMEHTE:

npu 21 cBae u Goee 1,4 (1,25)
ot 11 o 20 cBait 1,55 (1,4)
« 6 «10 « 1,65 (1,5)
« 1 «5 « 1,75 (1,6)

i1 (pyHIAMEHTOB M3 OJWHOYHON CcBaW TOA KOJIOHHY TpH Harpy3ke Ha 3a0HBHYIO CBaiO
kBanparHoro ceuenus 6oixee 600 xkH (60 1c) n HabuBHYIO cBaro - 6omee 2500 kH (250 tc) 3HaueHHE
koo durmenTa ) cieayer NpuHUMaTh paBHBIM 1,4, eciin Hecylias ClOCOOHOCTh CBaM OIpeielieHa Mo
pe3ysibTataM MCIBITAaHWH CTaTUYecKOW Harpy3kod, u 1,6, ecim Hecylias CIOCOOHOCTh CBau
orpezielieHa APYTUMH CrIoco0aMu;

% = 1 - nns CIJIOIIHBIX CBaWHBIX TTOJIEH JKECTKMX COOPYXXEHHH ¢ mpeaenbHod ocamkoi 30 cM u
6onee (mpu umcne caii 6omee 100), ecnm Hecymiast cmocOOHOCTH CBaW ONpeneNieHa MO pe3yiabTaTaM
CTaTUYECKUX UCIIBITAHUN.

[Ipumeuanus: 1. IIpu pacuere cBaif Bcex BUAOB KaK Ha BAABJIMBAIOIIKME, TaK U HA BBIACPIUBAIOIINE HAIPYy3KU
MPOJOJBbHOE YCHIME, BO3HHKAIOLIee B CBae OT pacueTHOM Harpy3ku N, ciienyer ompenenirth ¢ ydeToM
COOCTBEHHOTO Beca CBaM, NPHUHUMAEMOTO C KO3(Q(HUIMEHTOM HAJEKHOCTU IO HATrpy3Ke, YBEIWYHMBAIOIINM
pAcYeTHOE yCHIIHE.

2. Ecin pacuer cBaiiHbIX (PyHOAMEHTOB HPOM3BOAUTCS C YYETOM BETPOBBIX U KPAHOBBIX HArpy3oK, TO
BOCIIPUHUMAEMYI0 KpallHUMH CBasMH pacdyeTHYI0 Harpy3Ky momyckaercss moBbimath Ha 20 % (kpome
(yHIaMEHTOB ONOP JIMHUH 3JIEKTPOIEepeaun).

Ecmu cBam ¢yHmameHTa Oomopsl MOCTa B HalpaBJI€HHM NEHCTBHA BHEIIHUX HArpy30K OOpa3yroT OAMH WU
HECKOJIBKO PSOB, TO MPH yueTe (COBMECTHOM WIIH pa3AeibHOM) HArpy30K OT TOPMOXKEHHMS, JaBJICHUS BETPA, JbIa
¥ HaBaja CyJ0B, BOCIPHHIMAEMbIX HanOoJjee HarpyKeHHOH CBaeH, pacueTHYIO Harpy3Ky AOIMYCKaeTcs MOBBIIIATh
Ha 10 % mpu ugeTeipex cBasx B psaxy u Ha 20 % mpu BockMH cBasix u 6oiee. [Ipn mpoMexyTOIHOM 4dHCcIe cBait
MIPOLIEHT MOBBILIEHUS PACUETHOM HArpy3KU ONpPEENAeTCs] HHTEPIIOJIIHUEH.

3.11. Pacyernyro Harpysky Ha cato N, kH (tc), cinenyer onpenensitb, paccMaTpuBasi (pyHIaMEHT
KaKk paMHYI0 KOHCTPYKIHMIO, BOCHPWHHMAIOIIYIO BEPTHKAIbHbIE W TOPHU3OHTAIBHBIE HAarpy3KH |
U3THOAIOIINE MOMEHTBI.

Jis  QyHDaMEHTOB C BEPTHKAIBHBIMH CBasMH pacYeTHYIO Harpy3ky Ha CBal0 JIOIyCKaeTcs
OTIpEAENATh 10 popmyre

yoNo
n

Mxy MyX
2= 2!
XY XX

rae Nq - pacueTHas cxxumaromias cuina, KH (TC);

©)



My, My - pacueTHble usru6aronie MOMeHThl, KH-M (Tc-M), OTHOCHTENBHO ITIABHBIX LEHTPAIbHBIX
ocell x M y TJlaHa cBail B TNIOCKOCTH MOJOUIBBI POCTBEPKA;

N - 9ucio cBail B hyHAaMEHTE;

Xi, Yi - PaccTOSIHUS OT IJIaBHBIX OCEH 710 OCH KaXKJ0H CBa, M;

X,y - PpaccTOsSHHS OT TJaBHBIX OCEi 10 OCH KaKIOW CBau, JUIl KOTOPOW BBIYMCISETCS pacueTHas
Harpyska, M.

3.12. T'opu30OHTaNbHYIO HArpy3Ky, ACHCTBYIOIIYI0O Ha (yHAaMEHT C BEpTHKAJIbHBIMU CBasMH
OJITHAKOBOTO TTOTIEPEYHOrO CEUEeHUs, JIOMYCKAETCsl IPUHAMATh PABHOMEPHO PACIPEeTICHHONH MEXIy
BCEMU CBasIMH.

3.13. IlpoBepka ycTOHUMBOCTH CBAfHOTO (pyHIaMEHTa M €ro OCHOBAHUS JIOJDKHA POU3BOJIUTHCS B
cootBercTBUM ¢ TpeboBanmsMu CHull 2.02.01-83 ¢ yueroM [eHCTBUS JONOIHUTENBHBIX
TOPU30HTAIBHBIX PEAKLUHI OT CBall, IPUJIOKEHHBIX K CABUTa€MOW 4acTU I'PYHTA.

3.14. CBam u cBaiiHble (yHAAMEHTHl CIEAyeT PACCUMTHIBATH II0 IMPOYHOCTH MaTepuaiga H
NPOM3BO/IMTh MPOBEPKY YCTOHYMBOCTH (PYHIAMEHTOB NP ACHCTBHH CHUJI MOPO3HOTO ITy4EHUS, €CIIU
OCHOBaHHE CJI0’KEHO IMyYMHUCTBIMU TPYHTAMHU.

3.15. Pacuer cBaii u cBaifHBIX (yHAAMEHTOB 110 AedopManusIM CIeAyeT NPOU3BOAUTH UCXOMS M3
yCIIOBHSA

s<sy, (4)

rae S - coBMecTHast gedopmainusl CBaW, CBaifHOro (yHJaMeHTa W COOpyXeHHs (ocajka,

TepeMelieHe, OTHOCUTEIbHAs Pa3HOCTh OC3/IOK CBaid, CBAHBIX (YHIAMEHTOB U T.IL.), ONpeaessieMas
pacueTroMm 1o ykaszaHusam mi. 3.3, 3.4, pa3n. 6 1 peKOMEHIyeMOro NpHIoKeHus 1;

S, -TIpe/ieNIbHOE 3HAUCHHWE COBMECTHOH jaeopMany OCHOBAaHMS CBaW, cBaifHOTO (yHmamMeHTa W
COOpYXKeHUs, ycTaHaBuBacMoe 1o ykazarusm CHull 2.02.01-83, a mst moctos - CHull 2.05.03-84.

4. PACYET HECYIIEMX CIIOCOBHOCTHU CBA1 CBAU-CTOUKHA

4.1. Hecymyto crocodnocts Fy kH (TC), 3a0uBHOI cBam, cBan-o00I0YKH, HAOMBHOW M OypoBoOi
CBali, OMMPAIONIMXCS Ha CKaJbHBIH TpPyHT, a Takke 3a0MBHOM cCBau, omUparoleiics Ha
MaJIOCKUMAEMBbIH TPYHT (CM. IPUMEYaHue K 11.2.2), ClieayeT OnpeaessaTh mo Gopmyie

Fd =’ RA! (5)

TIE % - KOO QHUIUEHT yCIOBHA pabOThI CBau B IpyHTE, MPUHUMAaEMBbIH ), = 1,

A - TOIIab ONHMPAHKS HA TPYHT CBaH, M°, IPHHUMAEMAsi JUIS CBAil CIUIOUIHOTO CCYCHHS PABHOM
TUTOIIA/TM TIOTIEPEYHOT0 CeYeHMs], a JUis CBail MOJBIX KPYIJIOTO CEYeHHs M CBaii-000JI0YeK - paBHOM
IIomaan monepeyHoro CEYCHUs HETTO IMPU OTCYTCTBUU 3aIlOJIHCHUSA HX ITOJIOCTHU OETOHOM H paBHOﬁ
TUTOIIA/TY TTOTIEPEYHOTO CeYEeHUs] OPYTTO MU 3aIllOJIHEHUU ATOW MOJIOCTH OETOHOM Ha BBICOTY HE MEHeEe
Tpex ee IMaMeTpOB.

PacuerHoe compoTuBieHHe IpyHTa R MOX HIKHUM KOHIIOM CBau-cToWkH, Klla (te/M?), cremyer
NPUHUMATh:

a) JUIsl BceX BHJOB 3a0MBHBIX CBail, ONMMPAIOIINXCS HA CKAbHBIE U MAJIOC)KUMaeMble IPYHTHI, R =
20 000 ITa (2000 Tc/M?);

0) nnst HaOWMBHBIX M OYypOBBIX CBail M CBaii-000JIOUEK, 3aMOJHAEMBIX OCTOHOM M 3aJIeNIaHHBIX B
HEBBIBETPEIbII CKaBHBIN IPYHT (0e3 cnaldbix mpociioek) He MeHee yeM Ha 0,5 M, - 1o Gpopmyiie

R= Ren[ly. +15], (6)
Tq d f

rae R, , - HOpMaTHBHOE 3HAa4Y€HHE Ipejiesia MPOYHOCTH Ha OJHOOCHOE CXKAaTHE CKAJIbHOTO TPYHTA B
BOJIOHACHIIIIEHHOM COCTOSIHIH, KITa (Tc/M?);

g ~K03()OHLUEHT HaIEeKHOCTH 110 TPYHTY, IPUHUMAaeMBbIi 7 = 1,4;

ly - pacuernas riyouHa 3a7enKkn HaOWBHOW M OYPOBOH CBail M CBaM-000JIOYKH B CKAIBHBIN TPYHT,
M;

ds - HapYKHBIN IUaMeTp 3ajIeTaHHON B CKaJIbHBIN IPYHT 9acTH HaOWBHOM M OypoOBOii cBaii U cBau-
000JIOUKH, M;

B) IJIsl CBai-000JI0YEK, PAaBHOMEPHO OMMPACMbIX Ha ITOBEPXHOCTH HEBBIBETPEIOTO CKATBHOTO
TPYHTA, TPHUKPBITOTO CJIOEM HECKAJIbHBIX HEpPa3MbIBAEMBIX TPYHTOB TOJIIIMHON HE MEHEee Tpex
JMaMETPOB CBaH-000JIOUKH, - 110 (hopmyre



R=—", ()

rae R, ., 4 To *&e, uTo B hopmyme (6).

HpI/IMe‘—IaHI/Ie, HpI/I HaJIM4YWU B OCHOBAaHUH Ha6I/IBHBIX, 6yp0BLIX cBail U cBaii-000J04YeK BBIBCTPEJIBIX, a TaAKKE
pasMIAr4a€MbIX CKaJIbHBIX TI'PYHTOB HX MPEAC] NPOYHOCTU Ha OAHOOCHOE CXKATHUEC CICAYET IPUHUMATh I1I0
pe3yabTaTamM HWCNBITAHUHA IITaMIaMUA WM T10 pe3yabTaTamM WCNBITAHWA CBall M CBai-000J0YEK CTATHYECKOM
HarpysKko.

BUCSIYUE 3ABNBHBIE CBAU BCEX BU/1I0B 1 CBAU-OBOJIOYKU,
IOI'PYKAEMBIE BE3 BBIEMKHU I'PYHTA

4.2. Hecymiyro criocobHOCTh Fg, KH (TC), BUCAUel 3a0MBHOM CBau M CBan-000JI0YKH, OTPYKaeMOH
0e3 BBIEMKH TPYHTA, pabOTaIOIINX Ha CXKUMAIOIIYIO0 HArpy3Ky, CIEAyeT OIPEAENATh KaKk CyMMY CHII
pacyeTHbIX CONPOTHUBICHWH TPYHTOB OCHOBAaHHS MOJ HIDKHMM KOHIIOM CBal M Ha ee¢ OOKOBOM
TIOBEPXHOCTH 110 (hopmyJie

Fa ZYC(YCR RA+UY v fihi)v 8

TI€ % - KOO(QQUIUEHT YCIOBUIA pabOThI CBau B TPYHTE, IPUHUMAEMBbIH ), = 1,

R - pacueTHOe CONPOTHBICHHE TPYHTA T0J HIKHHM KOHIIOM cBaH, KIla (Tc/M%), IpUHIMAaeMOe Mo
Tabm.1;

A - IT0IIA b ONMPAHKS HA TPYHT CBaH, M°, IPMHAMAEMasi 110 TLIOMIAIH [TOMEPEIHOr0 CeUCHHS CBAK
OpYyTTO WM TO IUIOIIAJM IONEPEYHOro CeYeHHUs] KaMy(IIETHOTO YIIMPEHHUS II0 €ro HanOOoJbIIEMY
JMaMETpYy, WIIH IO TUTOIAI CBaH-000JI0UKH HETTO;

U - Hapy>KHBII IEpUMETP TOIIEPEYHOTO CEYEHHSI CBaH, M;

fi - pacueTHOE compoTHBIICHHE i-TO CIOSI TPYHTa OCHOBaHHWS Ha OOKOBOM MOBEPXHOCTH cBau, Klla
(tc/M?), IpHHEMAaeMoe 110 Ta61T.2;

hj - TouHA i-ro cJI0s TpyHTa, CONPHKACAIOIIErocs ¢ O0KOBOH MOBEPXHOCTBIO CBaH, M;

Yers Vet - KOD(DOUIMEHTHI yCIOBUHA pabOTHI TPYHTa COOTBETCTBEHHO IOJ HIDKHHM KOHIIOM M Ha
OOKOBOH TOBEPXHOCTH CBaH, YYHTHIBAIOIIME BIMSHHE CIOCO0A TOTPYKEHHs CBaW Ha pacyeTHbIC
COIIPOTHBIICHHSI TPYHTA U TIPUHUMAaEMEIe o Tabu. 3.

B dopmyre (8) cymMMupoBaTh CONpPOTUBICHHS TPYHTa CJIEOyeT IO BCEM CIIOSIM TPYHTa,
NPOWJCHHBIM CBael, 3a MCKIIOYCHHEM CIy4daeB, KOIZa IPOEKTOM IpeaycMaTpUBASTCs IUIAHUPOBKA
TEpPUTOPUN CPE3KOW WM BO3MOXEH pa3MbIB TpyHTa. B 3TuxX ciydqasx ciemyeT CyMMHpPOBAaTh
CONPOTHBIICHHUSI BCEX CJOEB TIPYHTA, PACIIOJIOKEHHBIX COOTBETCTBEHHO HIKE YPOBHS IUIAHHPOBKH
(cpe3kn) u AHA BOJIOEMA TOCIIE €r0 MECTHOTO pa3MbIBa IIPH PAacYETHOM ITaBOJKE.

Ta6muma 1
I'myOuna PacuerHble conpoTHBIEHUS 110 H)KHUM KOHIIOM 3a0MBHBIX CBail M CBaii-000II04eK,
MIOTPY>KEHHUS orpy’kaeMbIx 6e3 BrleMKH rpyHTa, R, kITa (tc/M°)
HIDKHETO MECYaHbIX TPYHTOB CPEIHEN MIOTHOCTH
KOHIIa CBaW, | rpaBEIUCTHIX [ KPYIHBIX - cpenHen MEJIKHAX MBLICBATBIX -
M KPYIHOCTH
NbUICBATO-TJIMHUCTHIX TPYHTOB MPH MOKa3aTele TeKydecTH |, paBHOM

0 0,1 0,2 0,3 04 0,5 0,6

3 7500 (750) | 6600 (660) [ 3000 {3100 (310)| 2000 (200) | 1100 (110) 600

4000 (400) | (300) {2000 (200) | 1200 (120) (60)

4 8300 (830) | 6800 (680) [ 3800 {3200 (320)| 2100(210) | 1250 (125) 700

5100 (510) | (380) {2500 (250)| 1600 (160) (70)

5 8800 (880) | 7000 (700) [ 4000 |3400 (340)| 2200 (220) | 1300(130) 800

6200 (620) | (400) |2800 (280) | 2000 (200) (80)

7 9700 (970) | 7300 (730) [ 4300 |3700 (370)| 2400 (240) | 1400 (140) 850

6900 (690) | (430) |3300 (330)| 2200 (220) (85)

10 10500 (1050) [ 7700 (770) | 5000 {4000 (400)| 2600 (260) | 1500 (150) 900

7300 (730) | (500) |3500 (350) | 2400 (240) (900)

15 11700 (1170) | 8200 (820) | 5600 |4400 (440)( 2900 (290) | 1650(165) 1000

7500 (750) | (560) | 4000 (400) (100)




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

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

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

35 15000 (1500)| 10000 | 8000 |6000 (600)| 4100 (410) | 2250 (225) | 1400
(1000) | (800) (140)

IMpumedanns: 1. Hax uveproll maHbl 3HayeHWs R I mecyaHBIX TPYHTOB, IOJ 4epPTOH - JUIs HBUIEBATO-
TJIMHUCTBIX.

2. B tabn. 1 u 2 riyGuHy HOTpY>KeHHUs HIDKHETO KOHIIa CBau M CPEIHIOI0 INIyOHHY PacIoJIOKEHHUs CIIOs TpyHTa
IPU IJIAHUPOBKE TEPPUTOPUH CPE3KOH, TOACHINKOM, HAMBIBOM A0 3 M CllelyeT IPUHUMATE OT YPOBHS PUPOIHOTO
penbeda, a mpu cpes3ke, MOJACHINKE, HaMmbiBeé OT 3 10 10 M - OT YCJIOBHOW OTMETKH, PAacIHOJIOXKEHHON
COOTBETCTBEHHO Ha 3 M BBIIIIE YPOBHS CPE3KU MM Ha 3 M HIDKE YPOBHS MOJCHINKH.

[yOuHy mOTpy’KeHHs HW)KHEro KOHIa CBaM M CPEIHIOI0 IIyOMHY PAcIOJIOKEHHS CIIOsi TPYHTa B BOJOEME
creyeT IpUHUMATh OT YPOBHS JHA MOCHE OOILIEro pa3sMblBa pacyeTHBIM MAaBOJIKOM, HA 00JIOTaxX - OT ypOBHS JHA
6onoTta. [Ipu npoeKTHPOBaHUH Iy TENIPOBOIOB Yepe3 BHIEMKH INTyOHHON 10 6 M 11 CBaii, 3a0MBacMbIX MOJIOTAMU
0e3 moaMbIBa WIM yCTPOHCTBA JMACPHBIX CKBAXKHH, ITyOUHY MOTPYXKEHHS B TPYHT HIDKHEro KOHIIa cBau B Tab.1
cllellyeT NPUHUMATh OT YPOBHS PHPOAHOTO peibeda B MecTe coopyxeHus GpyHnamenTa. [l BHIEeMOK Ty OMHON
6osee 6 M MIyOuHY MOTPY>KEHUS CBall CleAyeT NPUHUMATH KaK JJIsl BHIEMOK IITyOHUHOMN 6 M.

3. Jlns mMpOMEeXyTOYHBIX ITyOMH MOTPY’KEHUsI CBail M MPOMEXYTOUHBIX 3HAYEHHH MOKa3aTess TeKydecTH |
TBUIEBATO-TJIMHUCTBIX TPYHTOB 3Ha4eHust R u fi B Ta0u. 1 1 2 onpeaensoTest HHTEPIIOISIHCH.

4. JIns IIIOTHBIX TECYAHBIX TPYHTOB, CTENEHb IUIOTHOCTH KOTOPBIX OMpEJeNeHa MO AaHHBIM CTaTUYECKOTO
30HAUPOBaHUS, 3HaUeHHA R mo Tabn. 1 ans cBaif, HOrpy>KeHHBIX 0€3 MCHOJIB30BaHUSA MOAMBIBA WM JIMICPHBIX
CKBaXKHH, cienyer yBeanuuts Ha 100 %. IIpu onpeneneHun cTeneH: MIOTHOCTH IPYHTA 0 IaHHBIM APYTHX BHIOB
WHXEHEPHBIX M3BICKAaHUI M OTCYTCTBUH AAHHBIX CTATHIECKOTO 30HAMPOBAHMS IS IUIOTHBIX IECKOB 3HaueHUs R
1o Tabm. 1 cnexyet yBemmauts Ha 60 %, HO He 6onee dem 1o 20 000 xI1a (2000 TC/MZ).

5. 3HaueHMs] pacyeTHHIX COMPOTHBICHMH R mo Tabm 1 momyckaeTcss HCIONIB30BaTh NPU YCIOBHH, €CIH
3ariyOJieHre CBail B HEPa3MbIBAEMBIN M HECPE3aEMBbIi TPYHT COCTABISIET HE MEHEE, M:

4.0 - 111 MOCTOB M THAPOTEXHUYECKUX COOPYIKCHHIT;

3,0 - 114 31aHMI ¥ IPOYNX COOPY KEHHIA,

6. 3HaYCHUsI PACUYETHOrO COMPOTHBICHUS R 1MOJ HIWKHUM KOHIIOM 3a0MBHBIX cBail ceueHueM 0,15x0,15 m u
MEHee, HCIOJb3YeMbIX B KadecTBe (YHAaMEHTOB TI0Jl BHYTPEHHHE IEPErOpPOAKH  OJXHOITAXKHBIX
MIPOU3BOJICTBEHHBIX 3/JaHUM, JoMTycKaeTcs yBeauuuBaTh Ha 20 %.

7. Jna cymeceid mpu umcne mmactmgHOCTH |, < 4m koaddummente mopumcroctn e < 0,8 pacueTHbIe
conpoTuBieHus R u fj ciepyer onpenensiTe Kak 1Jisk IbUICBATHIX NECKOB CPe/IHEeN MIIOTHOCTH.

Tabnuua 2

Cpennsisi |PacueTHble CONPOTHBICHHS HA GOKOBOM MTOBEPXHOCTH 3a0MBHBIX CBail M CBaif-o60ouex i,
2
rayOuHa kIla (Tc/m°)

PacIioJIoxe TICCHAHBIX 'PYHTOB cpeﬂHeﬁ IIJIOTHOCTH

HUA CJIOSL  (KPYITHBIX M| MEJKHX | ITBLIEBATHIX - - - - - -
TPpyHTa, M | cpenHei
KPYIHOCTH

IIBIJIEBATO-TIIMHUCTBIX TPYHTOB IIPU IIOKa3aTene TeKy4decTd |, paBHOM

0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1,0

1 35(35) [23(23)| 15(15) |12(1,2) | 8(0,8) | 4(0,4) | 4(0,4) | 3(0,3) | 2(0,2)
2 42(42) 303,00 2121) |17(1,7) | 12(1,2) | 70,7) | 5(0,5) | 4(0,4) | 4(0,4)
3 48 (4,8) | 3535) | 25(2,5) |20(2,0)| 14(1,4) | 8(0,8) | 7(0,7) | 6(0,6) | 5(0,5)
4 53(53) | 38(38) | 27(27) |22(2,2)| 16(1,6) | 9(0,9) | 8(0,8) | 7(0,7) | 5(0,5)
5 56 (5,6) | 40(4,0) | 29(2,9) |24 (24)|17(1,7) | 10(1,0) | 8(0,8) | 7(0,7) | 6(0,6)
6 58(58) | 42(4.2) | 31(3,1) |25(2,5)|18(1,8) | 10(1,0) | 8(0,8) | 7(0,7) | 6(0,6)
8 62(6,2) | 44(4,4) | 33(3,3) |26(2,6)| 19(1,9) | 10(1,0) | 8(0,8) | 7(0,7) | 6(0,6)

10 65(6,5) |46 (4,6)| 34(34) |27(27)|19(1,9) | 10(1,0) | 8(0,8) | 7 (0,7) | 6(0,6)
15 72(7,2) |51(5,1)| 38(3.8) |28(28)|20(2,0)|11(1,1) | 8(0,8) | 7(0,7) | 6(0,6)
20 79(7,9) |56 (5,6)| 41(41) |30(3,0)|20(2,0)|12(1,2) | 8(0,8) | 7(0,7) | 6(0,6)
25 86(8,6) |61(6,1)| 44(44) |32(32) |20(2,0)|12(1,2) | 8(0,8) | 7(0,7) | 6(0,6)

30 93(9,3) | 66(6,6) | 47 (47) |34(34) |21 (21)| 12(1,2) | 9(0,9) | 8(0,8) | 7(0,7)




Cpennsist (PacueTHBIE CONPOTHBIICHHS Ha GOKOBOM TTOBEPXHOCTH 3a0MBHBIX CBaii M CBaif-o6orouex i,

rIyOHHA kITa (Tc/M%)
pacrmosioxe MIECYAHBIX TPYHTOB CPENHEN NIOTHOCTH

HUSA CJIOSL  (KPYITHBIX M| MENKUX | ITBUIEBATHIX - - - - - -
TPpyHTa, M | cpenHei

KpPYIHOCTH
IIBIJIEBATO-TIIMHUCTHIX TPYHTOB ITPH MOKa3aTene TeKydecTd | paBHOM
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
35 100 (10,0) | 70 (7,0) | 50(5,0) 36(3,6) | 22 (2,2) | 13(1,3) | 9(0,9) | 8 (0,8) | 7(0,7)
[pumedanus: 1. [Ipu ompeAeNeHH: PacueTHOTO CONMPOTHBIICHHS TPYHTa Ha GOKOBOW MOBepXHOCTH cBail fi

Tabu1. 2 cresyeT y4uThIBaTh TpeOOBaHYs, U3JI0KEHHbIE B IpuMed. 2 1 3 k Tabu. 1.
2. Tlpu onpeienieHn o Tabi1. 2 pacyeTHBIX COMPOTHBIICHHI IPYHTOB Ha GOKOBOM MOBEPXHOCTH CBaii fi macTsl
TPYHTOB CJIEyeT PACWICHATh HAa OJJHOPOAHbIE CIION TOJIIMHON He Goee 2 M.
3. 3HayeHHsT PACUYETHOrO COMPOTHBIICHHS IUIOTHBIX MECYAHBIX TPYHTOB Ha OOKOBOM MOBEPXHOCTH CBaii fi
crnexyeT ysenuuusath Ha 30 % MO CpaBHEHHIO CO 3HAYCHUSAMH, IPUBEICHHBIMU B Ta0. 2.
4. PacuerHble CONPOTHUBIEHUs Cylecedl M CyNIMHKOB ¢ kod(dduuuentom mnopucroctu ¢ < 0,5 u rmH ¢
koadduimentom mnopucrtoctd ¢ < 0,6 crmemyer yBenmuuuBaTh Ha 15 % MO CpaBHEHUIO CO 3HAYCHUSMH,

NIPUBEACHHBIMHU B Ta0J1. 2, IPH JTIOOBIX 3HAYECHHAX MOKA3aTeNs TeKYYEeCTH.

Tabmuma 3

Croco0bI TOrpyKeHus 3a0UBHBIX CBall M CBaii-000JI0YEK,
MOTPY’KaeMbIX 0€3 BEIEMKU IPYHTA, U BUJIBI TPYHTOB

KoaddumpenTs! ycnosuii paboTsl
TpyHTa IIPH pacueTe Hecynien
CHOCOOHOCTH CBal

10/1 HYKHUM Ha OOKOBOIA
KOHLIOM ;g |TOBEPXHOCTH i

1. TlorpyxeHue CIUIOINIHBIX W TOJBIX C 3aKPBITBIM HIDKHIM 1,0 1,0
KOHLIOM CBaii MEXaHHYEeCKHMH (TIOJBECHBIMH), TAPOBO3TYIIHBIMH
W TU3eNbHBIMH MOJIOTAMHU
2. TlorpyxxeHune 3a0MBKOW W BAABIMBAHHUEM B IIPEIBAPUTEIHHO
pOOYpEHHBIC JTUACPHBIE CKBAKHHBI C 3arTyOJIeHHEM KOHIIOB CBaii
He MeHee 1 M Hike 32005 CKBaXUHBI IIPH €€ AUaMeTpe:
a) paBHOM CTOPOHE KBa/IpaTHOM CBan 1,0 0,5
0) Ha 0,05 M MeHee CTOPOHEI KBAIPaTHOW CBaH 1,0 0,6
B) Ha 0,15M MeHee CTOpOHBI KBaJpaTHON WM JUAMETpa CBaH 1,0 1,0
KPYIJIOTO cedeHus (A1 OTop JIMHHUN 3JIeKTpOonepeIatin)
3. IlorpyxeHue ¢ MOAMBIBOM B MECUYaHbIE TPYHTHI IPU YCIOBHH 1,0 0,9
JNOOVBKHM CBail Ha ITOCIIEAHEM dTarle TOTPY>KeHHUs 0e3 IpUMEHEHHUS
noaMeiBa Ha 1 M 1 6oJiee
4. BuOponorpyxeHnue cBaii-000704eK, BHOPONOTPY)KCHHE H
BHOPOB/IABIMBAHNE CBAii B TPYHTHI:
a) TlecyaHble CpetHel MIIOTHOCTH:
KpYIIHBIE U CPEeTHEN KPYIHOCTH 1,2 1,0
MEJIKHE 1,1 1,0
IBLUIEBATEIE 1,0 1,0
0) IBLIEBATO-TIIMHUCTHIE ¢ TIOKa3areneM Tekydectu |, = 0,5:
cyrecu 0,9 0,9
CYTJTIHHKH 0,8 0,9
TJINHBI 0,7 0,9
B) MbLJICBATO-TJIMHKUCTHIC C MOKa3areneM Tekydectr || < 0 1,0 1,0
5. Tlorpyxenme wmojoTamu JFOO0H KOHCTPYKITMH  TIOJBIX
KeJIe300ETOHHBIX CBAi C OTKPHITHIM HIPKHUM KOHIIOM:
a) mpu quamerpe nosoctu cBau 0,4 M 1 MeHee 1,0 1,0
6) To xe, ot 0,4 10 0,8 M 0,7 1,0

6. TorpyxeHne JFOOBIM CIIOCOOOM IOJIBIX CBA KPYTIIOTO CEYCHUS
C 3aKpBITHIM HIDKHMM KOHIIOM Ha miryomny 10 M m Gonee c
MOCIIEAYIONINM  YCTPOWCTBOM B HIDKHEM  KOHIlE  CBal




KaMy(JeTHOTO YIIUPEHHS B IMECYaHBIX TIPYHTaX CpeaHei

IUIOTHOCTH M B NBUICBATO-TJIMHUCTBIX TPYHTAaX C IIOKa3aTeleM

tekydectd || < 0,5 npu quamerpe ymupeHus, paBHOM:

a) 1,0 M He3aBHCHMO OT yKa3aHHBIX BHJIOB TPyHTa 0,9 1,0
0) 1,5 M B mIeckax | Cymecsx 0,8 1,0
B) 1,5 M B CyrJIMHKaX U TJIMHAX 0,7 1,0
7. IlorpyxeHue BIaBIMBaHUEM CBaIi:

a) B MMECKHM CpPeJHEH IUIOTHOCTU KPYIHBIE, CpelHel KPYITHOCTH U 11 1,0
MEJTKHe

0) B MECKH TBIJICBATHIC 1,1 0,8
B) B IbIJICBATO-INIMHUCTBIE TPYHTHI C MOKa3areneM Tekydectd || < 1,1 1,0
0,5

r) To ke, I > 0,5 1,0 1,0

[pumeuanune. KoadduumeHTsl g U % 1m0 103. 4 Tabn. 3 sl NBUIEBATO-TJIMHUCTBIX TPYHTOB C TIOKa3aTesieM
tekydecTu 0,5 > || > 0 onpenensroTcs HHTEPHOJIALHUEH.

[Ipumeuanus: 1. Hecymryio cnocoOHOCTs 3a0MBHBIX OYJIaBOBUAHBIX CBail cledyeT ONpeAesaATh o Gopmyiie
(8), npu 5TOM 3a mepUMeETp # Ha y4acTKE CTBOJIA CIELYeT IIPUHUMATh IEPUMETD IONEPEYHOr0 CEYEHUs CTBOJIA
CBay, Ha Y4aCTKe YIIMPEHHUs - IEPUMETP MONEPEUHOTO CeUCHHS YIIUPEHHS.

PacuerHoe comportusieHue fj rpyHTa Ha GOKOBOW NOBEPXHOCTH TAKHX CBail Ha y4YacTKe YLIMPEHHS, a B
NeCYaHbIX I'PYHTaX - M Ha y4YacTKe CTBOJA CIEAyeT NPUHMMATh TaKHM JKe, KaK JUIi cBail 0e3 yIIMpeHus; B
[BIICBATO-TJIMHHUCTBIX TPYHTaX CONPOTHBICHHE fj HA yd4acTKe CTBOJA, PACIONOKEHHOTO B CTBOPE YIUHPCHHS,
cllelyeT IPUHUMATb PaBHBIM HYJIIO.

2. PacuerHsle conpoTusiieHust rpyHTOB R u fi B popmyiie (8) 1ist 1ecCOBBIX MBUIEBATO-TIIMHUCTBIX TPYHTOB MPU
Ty OMHE MOTpYy>KEeHHs CBail OoJiee 5 M clieyeT MPUHIMATh 10 3HAYCHUSIM, YKa3aHHBIM B Ta0J. 1 u 2 U1 To1yOuHbI 5
M.

Kpome Toro, it 3THX TPYHTOB B Cllydae BO3MOXKHOCTH MX 3aMauMBaHHs pacueTHbIE conpoTusieHus R u f,
yKazaHHble B Tabn. 1 u 2, ciuepyeT NpUHHMATh INPH IOKa3aTele TEKyYecTH, COOTBETCTBYIOIIEM IIOJHOMY
BOJIOHACBILICHHIO TPYHTA.

4.3. Ins 3a0MBHBIX CBaif, ONMUPAIOIINXCS HIKHAM KOHIIOM Ha PBIXJIbIE TIeCUaHble TPYHTHl WK Ha
NIBUIEBATO-TJIMHUCTBIE TPYHTHI C MOKaszareneM Tekydectd | > 0,6, Hecyliyro CIocoOHOCTH Cliemyer
OIIPEZENATH 110 Pe3yJIbTaTaM CTATUYECKUX MCIBITAHUH CBal.

4.4. Hecymyo cnocoOHOCTh NHPAMHUIAIBHOM, TpamelengaibHOl W POMOOBHIHOW CBaif,
IIPOPE3AIOLINX TIecUaHble U IbLIeBaTO-IIIMHUCTBIE TPYHTHI, Fy KH (TC), ¢ HaKJIIOHOM OOKOBBIX IpaHei i,
<0,025 crenyer onpenensTs no Gpopmyie

Fa =vo[ RA+Zh (U i + i EC,) | ©

rae %, R, A, Fy, h;, fi - T0 e, uto B popmyie (8);
Uj - HAPY)KHBIHM [IEPUMETD i-TO CEYEHHs CBaH, M;

Upj - CyMMa pa3MepOB CTOPOH i-r0 HOMEPEYHOr0 CEUCHHs CBaH, M, KOTOPbIC HMEIOT HAKJIOH K OCH
cBay;

ip - HAKJIOH OOKOBBIX TpaHeil CBay B JOJISX €AHHHUIIbL;

Ei- Moamyms nedopmauuu i-ro cios rpyHTa, OKpYy)KaroIiero OOKOBYIO MOBEPXHOCTH CBad, Klla

(TC/MZ), ONPENENAEMBIH 10 PE3YIbTaTaM KOMIIPECCUOHHBIX UCIIBITAHUM;

ki - koo unmeHT, 3aBUCAIINI OT BH/a TPYHTa W TPUHUMAEMBIH 10 Tab1. 4;

{r-  peosormyeckuii KoaQpuIueHT, npuHuMaeMsli &, = 0,8.

[pumeuanus: 1. [Ipx poMOOBHAHBIX CBasiX CyMMHPOBAHUE CONPOTUBIICHUI rpyHTa Ha OOKOBOW MOBEPXHOCTH
YYacCTKOB C 0OpaTHBIM HAKIIOHOM B (opMmyJie (9) He MPOU3BOAUTCS.

2. Pacyer mupaMuIaibHBIX CBail ¢ HAaKJIOHOM OOKOBBIX rpaneil i, > 0,025 pomyckaeTcs NPOHM3BOAHTH B
COOTBETCTBMM C  TPeOOBAaHMAMH  PEKOMEHAYEMOTO MPWIOKEHUS 2 TOpH  HAIMYUM  PE3YJIbTaToB
HPECCHOMETPUYECKUX UCTIBITAHUM, & IPH X OTCYTCTBHH - 10 Gopmyne (9), puHUMas 3HaYCHHE i paBHBIM 0,025.

Tabnuna 4
I'pyHTHI Koaddurmenr k;
[ecku u cynecn 0,5
CyrnuHKH 0,6
I'nunsi:




I'pyHTHI Kosgdurmenr k;
npu |, =18 0,7
npu I, = 25 0,9
IIpumeuanue. [t rmH ¢ yucnoM mwiactuyHocty 18 < |y < 25 3mauenns xoaddurmenta K;, onpenensrorcs
HHTEPIIOJISIIUCH.

4.5. Hecymyro criocobHOCTh Fyy, KH (TC), BUCSUEi 3a0MBHOM CBar M CBan-000JI0OUKH, TOTPYKaeMOit
0e3 BBIEMKH I'PYHTa, padOTAIONINX Ha BBIACPTUBAIOIIYIO HATPY3KY, CIIEAYyeT ONPeNeNsiTh o Gpopmyie
Fau = y uXye fihy o (10)
rae U, ¥, hi, fi - To x&e, uro B hopmyne (8);
% -Kod(hPHULIMEHT ycnoBuid paboThI; UIs CBail, MOTpyKaeMbIX B IPYHT Ha INIyOWHY MeHee 4 M, ¥, =
0,6, Ha TyorHy 4 M u 6onee, . = 0,8 - 11 Bcex 3maHMI M COOPYXEHHH KpOME OMOpP BO3IYIIHBIX
JUHAHN 3IEKTPOTEepeaadH, Juis KOTOPHIX KO3 (UIIEHT MPUHIMAETCS 110 YKa3aHUsIM pasn. 12.

[Ipumeuanue. B dyHnameHTax omop MOCTOB He JIOMycKaeTcs paboTa CBail Ha BBIISPTUBAHKE MPU JEHCTBUH
OJHMX MOCTOSHHBIX Harpy30K.

BUCAYUNE HABUBHBIE U BYPOBBIE CBAU U CBAN-OBOJIOYKH,
3ANNIOJIHAAEMBIE BETOHOM

4.6. Hecymyto criocobnocth Fy kH (1C), HaOMBHOI 1 OypoBOii cBali ¢ yIMpeHHueM U 0e3 yIIHpeHus,

a TaK)ke CBau-000JIOUKH, ITOTPYKaeMOM ¢ BEIEMKOH I'pyHTa U 3arloJHIEMON OeTOHOM, paboTaromux Ha
CKUMAIOIIYIO Harpy3Ky, ClIelyeT OIpeAeNsTh 1Mo GopmyIe

Fy ZYC(YCRRA+UZYCf fihi)’ 11)

TIe ¥ - KO3(QQUIUEHT YCIOBUI pabOTHl CBaW; B CIydac OIUPAHMsS €€ Ha IbLUIEBATO-TIIMHHUCTHIE
TPYHTBHI CO CTETICHBIO BIAXHOCTH S, < 0,9 1 Ha 1eccoBble TPYHTHI ¥ = 0,8, B OCTAIBHBIX CIIydasX ) =
1

%R - K03 (OUIMEHT YCIOBHI pabOThI TPYHTA 11O/ HHKHUM KOHIIOM CBaW; Jr = 1 BO BCeX Cllydasix,
3a UCKIIIOYEHHEM CBall ¢ KaMmy(]JeTHBIMHM YIIUPEHUSMH, ISl KOTOPHIX 3TOT KO3(QUIMEHT cremyer
MIPUHUMATH Y = 1,3, U CBaif ¢ yIupeHueM, OETOHHPYEMBIM ITOABOJHBIM CIIOCOOOM, ISl KOTOPBIX ¥R
= 0,9, a Taxke OTMOpP BO3MYIIHBIX JIMHUH JEKTPOTIEpeadn, A1 KOTOPBIX K03(Q(PUIIMEHT IpruHUMAETCS
10 YKa3aHuAM pasi. 12;

R - pacdeTHOE CONPOTHBIICHHE TPYHTA T0J HIKHUM KOHIIOM cBad, KIla (Tc/M?), mpHHEMaeMoe 1o
ykazaHusM 1. 4.7, a it HaOUBHOW, M3TOTOBISIEMOMN IO TEXHOJOTHH, YKa3aHHOH B 1. 2.4, a, 0, - 1o
Tabm. 1;

A - mTOIIAb ONMPAHKS HA TPYHT CBaH, M°, IPMHHMAEMasi PABHOM: JIsi HAGMBHEIX M OYPOBBIX CBait
0e3 ymupeHHs - IUTOIIAN TONEePEYHOTO CEUSHNs CBau; IJIsi HAOMBHBIX M OYpOBBIX CBal ¢ YIINPEHHEM
- IUIOLIaJM TOMNEPEYHOro CEYEHUs YIMIMPEHUs B MECT€ HauOOJBIIETO €ro JuaMeTpa; Ul CBai-
000J104eK, 3aI0JTHSIEMBIX OETOHOM, - TUIOLIA X ONIEPEYHOT0 CeUeHNUsT 000JI0UKH OpyTTO;

U - IeprIMETp IOTIEPEYHOTO CEYEHHSI CTBOJIA CBaH, M;

%t - Kod(duimeHT ycnoBuil pabOThl TpyHTa Ha OOKOBOIl IOBEPXHOCTH CBaM, 3aBHCAIIMH OT
crioco0a 00pa3oBaHus CKBKUHBI M YCIIOBUI OETOHUPOBAHUSI U IIPUHUMAEMBIH 110 Ta0Il. 5;

fi - pacuerHoe compoTrHBiIeHHE i-rO CJOsS IpyHTa Ha OOKOBOW IOBEPXHOCTH CTBONA cBau, Klla
(te/MP), MpUHUMaeMoe o Tad. 2;

h; - To e, uro B popmyie (8).

HpI/IMe‘laHI/Ie. COHpOTI/IBJ'IeHI/Ie TNEeCYaHbIX TPYHTOB Ha OOKOBOI NOBEPXHOCTHU CBau C YHIUPECHUEM CIIEAYECT
YUYUTBIBaTh Ha Y4YaCTKE OT YPOBHA IUIAHUPOBKHU OO0 YPOBHSA NEPECCUYCHHA CTBOJIa CBau C IOBEPXHOCTBIO
Boo6pa>1<aeM0ro KOHYCa, UMEIOIIETO0 B KAYE€CTBE 06pa3y}omeffl JIMHUIO, KaCaroUYIOCs IOBEPXHOCTH YIIUPECHUA ITOQ
YIJIOM @/2 K OCH CBaw, I'lle ¢ - OCpeIHEHHOE (TI0 CJI05M) pacyeTHOE 3HAUEHHE YTJia BHYTPEHHETO TPEHUS TPYHTA,
3aJeTaloniero B Ipefefiax yKa3aHHOTO KOHyca, OIpelesisieMOe B COOTBETCTBHH C TpeboBaHWsAMH 11.3.5.
COHpOTI/IBHeHI/IC TBUICBATO-TJIIMHUCTBIX TPYHTOB JOITYCKACTCA YUYUTHIBATH 11O Bcel JJIMHEC CTBOJIA.

4.7. Pacuernoe comporusienne R, kIla (Tc/M?), TpyHTA MOJ HIDKHEM KOHIOM CBAH CIIEIyeT
NPUHUMATh:

a) s KPYHHOOOJIOMOYHBIX TPYHTOB C I€CUaHBIM 3allOJHUTENIeM M IeCYaHBIX TPYHTOB B
OCHOBaHWMHW HaOMBHOW 1 OypOBOIi CBaii C yIIMpEeHHEM U 0e3 yIIMPEHUs], CBan-000I04KH, OrPYKaeMOi
C TOJHBIM yJaJeHWEeM TPYHTOBOro sipa, - no ¢opmyie (12), a cBan-o00JI0OYKH, TOTPYKaEMOU ¢
COXpaHEeHHEeM IPYHTOBOTO siJipa U3 YKa3aHHBIX IPYHTOB Ha BeicoTy 0,5 M u Oonee, - 1o Gpopmyie (13):




R=0,75a4(cy y1d + a2 a3 7 h); (12)
R=oau(on yid + o az i h); (13)

TIe o1, Q, a3, O - Oe3pasMepHbie KOAGUITMCHTHI, TPUHUMACMEBIC 110 Ta0d. 6 B 3aBUCUMOCTH OT
pacyeTHOro 3Ha4€HHs yrila BHYTPEHHErO TPEHUs TPYHTa OCHOBAHHMSI, ONPE/ICICHHOTO B COOTBETCTBHH C
yKa3aHHAMH 1. 3.5;

¥} - pacdueTHOe 3HAUCHHE YIEIBHOTO Beca TPYHTA, kH/™M® (te/M®), B ocHOBaHME cBau (pm
BOJIOHACKIIICHHBIX TPYHTAX C yYETOM B3BEUIMBAIOIIETO CUCTBUS BOIbI);

% - ocpemHenHoe (IO CIOAM) PAacyeTHOE 3HAYEHHE yIenbHOro Beca rpyHToB, KH/M® (Tc/M),
pacmojOKEHHBIX BBIIIE HIDKHETO KOHIIA cBau (MPH BOJOHACBHIIICHHBIX TPYHTax C Y4ETOM
B3BEIIMBAIOIIETO JIEHCTBUSI BOJIBI);

d - muamerp, M, HaOMBHON 1 OypOBO¥ CBail, AMAMETp YITUPEHHUS (U1 CBaH C YITHPCHHEM), CBaH-
O6OJ'IO'-IKI/I HJIN AUaMETP CKBAXKUHBI JIJI CBaI/I-CTOJ'I6a, OMOHOJIMYCHHOI'O B 'PYHTE HEMEHTHO-TIECUAHBIM
pacTBopoMm;

h - FJ'Iy6HHa 3aJIOKCHUS, M, HMKHEIO KOHIA CBaW WK €€ YHHPCHHS, OTCUUTBIBaAcMas OT
IPUPOAHOTO perbedha WM YPOBHA IUIAHUPOBKH (TP IJIAHUPOBKE CPE3KOIT), ATt OIIOP MOCTOB - OT JIHA
BOJI0EMa TIOCIIE ero OOILEro pa3MblBa IIPH PaCUETHOM MABOJKE;

0) [U1s MBLIEBATO-TTIMHUCTBIX TPYHTOB B OCHOBAHHH - 11O Ta0I. 7.

IMpnmedanne. Ykazauus 1. 4.7 OTHOCATCA K CiIydasiM, KOTAa oOecredmBaeTcsl 3ariyOJjieHHe cBail B TPYHT,

TIPUHATHI 32 OCHOBaHME MX HIDKHHX KOHIIOB, HE MEHEe 4YeM Ha JuaMeTp cBaW (WIM YIIUPEHHS UL CBaW C
yIIMpEeHHeM), HO He MeHee YeM Ha 2 M.

TaGnuua 5
Caau 1 crtocoObl UX yCcTpoiicTBa Koaddurment ycnoBuii paboTsl cBau yt
B IIECKaX | B CYIecsx B B TJIMHAX
CYTIIMHKAX
1. HabueHble mo m. 2.5, a npu 3a0MBKE WHBEHTapHOU 0,8 0,8 0,8 0,7
TpyOBbI ¢ HAKOHEYHUKOM
2. HabuBHBIC BHOPOIITAMIIOBAHHBIC 0,9 0,9 0,9 0,9
3. BypoBble, B TOM YHCIIE C YITUPEHUEM, OETOHUPYEMBIE:
a) MpH OTCYTCTBUH BOJIbI B CKBAXHUHE (CyxuM crniocobom),| 0,7 0,7 0,7 0,6
a TaK)Ke TPU HCIOJIb30BAaHUU 00CATHBIX HWHBEHTAPHBIX
Tpyo
0) 101 BOMOH HMJIH MO TJIHHUCTHIM PACTBOPOM 0,6 0,6 0,6 0,6
B) JKECTKUMH OETOHHBIMH CMECSMHU, YKIIAJbIBAEMBIMH C 0,8 0,8 0,8 0,7
MIOMOIIBIO TIYOMHHOM BUOpanuy (CyXHUM CIIOCOO0M)
4. BypoHaOuBHbIe, TOJbIE KpyIible, ycrpauBaembie npu| 0,8 0,8 0,8 0,7
OTCYTCTBHM  BOJBI B  CKBWKHHE C  IIOMOIIBIO
BUOpOCEpIeYHHKA
5. CBau-0005I0YKH, TOTpyXKaeMble BHOPUPOBAHHEM C 1,0 0,9 0,7 0,6
BBIEMKOM I'PYyHTa
6. CBan-cTon0bl 0,7 0,7 0,7 0,6
7. Bypo-UHBEKIIMOHHBIE, M3TOTOBJISIEMbIE MO 3alUTOH 0,9 0,8 0,8 0,8
0o0cafHbIX Tpy0 WIM OCHTOHHTOBOTO pacTBOpa C
omnpeccoBkoii gapnenuem 200-400 kIla (2-4 atm)
TaOmwuia 6
KoaddumpenTst PacuerHble 3HaYEHHs yIila BHYTPEHHETO TPEHUsI TPYHTA ¢, TPal.
23 25 27 29 31 33 35 37 39
o 95 (126 | 17,3 244 | 34,6 | 48,6 71,3 108,0 | 163,0
a 186 |248 | 32,8 | 455 | 640 | 87,6 | 127,0 | 1850 | 260,0
oz npu h/d pasHOM,
M:
4,0 0,78 | 0,79 | 0,80 | 0,82 0,84 | 0,85 0,85 0,85 0,87
50 0,75 | 0,76 | 0,77 | 0,79 0,81 | 0,82 0,83 0,84 0,85




KoaddunueHtst PacueTHbIe 3HAUECHUS yIyIa BHYTPEHHETO TPEHHS IPYHTA @), TPal.
23 25 27 29 31 33 35 37 39
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 | 058 | 0,61 0,65 0,68 | 0,71 0,73 0,76 0,79
17,5 0,51 | 055 | 0,58 0,62 0,66 | 0,69 0,72 0,75 0,78
20,0 0,49 | 053 | 057 0,61 0,65 | 0,68 0,72 0,75 0,78
22,5 0,46 | 051 0555 0,60 0,64 | 0,67 0,71 0,74 0,77
25,0 u Gonee 044 | 049 | 054 | 059 0,63 | 0,67 0,70 0,74 0,77
oy ipn 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

ITpumevanue. {1 MPOMEXYTOUHBIX 3Ha4deHHH ¢, h/d u d 3HaueHus kOIPOUIMEHTOB oy, O, a3 U 4
ONPEAEISIOTCS. HHTEPIOJIILHECH.

TaGnuua 7
I'mybuna | Pacuernoe comportusnenue R, xlla (TC/MZ), 101 HIDKHUM KOHIIOM HaOWBHBIX U OypPOBBIX
3aJI0’KEHUS [CBail ¢ yIIMpeHneM U 0e3 YIIHpeHus U cBaii-000I04eK, IOrPyKaeMbIX C BEIEMKOW TPYHTa U
HIDKHETO |3alOTHSIEMBIX OETOHOM IMPH MBUIEBATO-TIIMHUCTBIX TPYHTAX, 32 HCKIIIOUCHUEM JIECCOBBIX, C
KOHIIa CBau MTOKa3aTeIeM TeKy4ecTH || paBHBIM
h, m 0,0 0,1 0,2 0,3 0,4 0,5 0,6
3 850(85) 750(75) 650(65) 500(50) 400(40) 300(30) 250(25)
5 1000(100) | 850 (85) | 750 (75) 650(65) 500(50) 400(40) 350(35)
7 1150(115) (1000 (100)| 850 (85) 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) (1650 (165)[1500 (150)( 1300(130) | 1100(110) | 1000(100) 800(80)
18 2100(210) (1900 (190)|1700 (170)| 1500(150) | 1300(130) | 1150(115) 950(95)
20 2300(230) (2100 (210)[1900 (190)| 1650(165) | 1450(145) | 1250(125) | 1050(105)
30 3300(330) [3000 (300)|2600 (260)| 2300(230) | 2000(200) - -
40 4500(450) |4000 (400)|3500 (350)| 3000(300) | 2500(250) - -

[Tpumeuanue. {7151 cBaiiHBIX ()yHIAMEHTOB OTIOP MOCTOB 3HAUCHUsI, IPUBE/ICHHbIC B TA0I. 7, ClIEyeT:

a) HOBBINIATH (TIPH PACIOJIOKEHUH OIOp B BOJOEME) Ha BEJMYHMHY, PaBHYIO 1,5x%,Ny, Ta€ %y - YACTBbHBIA BeC
Boxs! - 10 kH/M® (1 Te/m®); hy, - ryGrHa cTost BOIBI B BOZOEME OT e YPOBHS IIPH PACYETHOM MABOJIKE 10 YPOBHS
JIHa BOJI0EMa, a IPH BO3MOKHOCTH Pa3MbIBa - 10 YPOBHS JIHa MOCJIE OOIIEro pa3MbIBa;

0) moHIKaTh NpH Kodddunuente nopucroctu rpyHra e > 0,6 um=0,6 npue = 1,1.

2
4.8. Pacuernoe compotuBienue R, kIla (Tc/M°), rpyHTa HOA HWXKHHUM KOHIIOM CBau-00OJIOYKH,

norpyxaeMoil 0e3 ynajaeHus TpyHTa WM C COXpAaHEHHEM I'PYHTOBOTO spa BBICOTOH HE MEHee Tpex
JMaMeTPOB 00O0JIOUKH Ha IIOCIEAHEM 3Talle ee MOTPY)KeHHUs U He 3aIloJHIAeMOoil 0eTOHOM (IIpH YCIIOBHH,
YTO TPYHTOBOE SAPO OOpa3oBaHO W3 TPYHTA, MUMEIOIIETO T€ K€ XapaKTEePUCTUKH, YTO W TPYHT,
MIPUHATBHIN 32 OCHOBAaHWE KOHIA CBaU-O00JIOUKH), CIIAyeT MPUHUMATh 1Mo Tabd. 1 ¢ ko3 duireHToM
YCIIOBHI pabOThI, YIUTHIBAIOIINM CIOCO0 TMOTPYKEHUs CBali-000JIOUEK B COOTBETCTBUH C 103. 4 TalII.
3, mpuUYeM pacyeTHOE COIPOTHBJICHHE B YKA3aHHOM Clydae OTHOCHTCA K IUIOLIaJM IONEPEYHOro
CEYCHUsI CBaH-000JI0YKU HETTO.

4.9. Hecymiyto cnocobnocts Fyy, kH (TC), HaOuBHOW u OypoBoii cBaii M CBau-00OJIOYKH,
paboTaronix Ha BEIACPTUBAIOIINE HATPY3KH, CIEAyeT ONPENeNsTh 1o hopMyIie

Fau = v UX v fiby, (14)

rae J - T0 Xke, 4to B hopmyine (10);
U, % fi, hi - To ke, uto B popmyite (11).

BUHTOBBIE CBAU

4.10. Hecymyto cioco6rocTh Fy KH (TC), BUHTOBO# cBan quamerpom nomacti d < 1,2 M u jaumuHo# |



< 10 M, paboTaromieii Ha CXUMAIOUIYI0 WM BBLACPTHBAIONIYIO HArpys3Ky, CIeIyeT ONpEeAemsITh II0
dopmyie (15), a mpu muamerpe somactt d > 1,2 M u mmune cBan | > 10 M - TOJIBKO MO JTaHHBIM
HCIIBITAHUKA BUHTOBOM CBau CTATUYECKOUN HArpy3KOM:

Fd =% [(al Citon hl)A +Uu fi (h - d)], (15)

TIe ). - KOX(PQHUIMEHT yCIOBUI pabOTHI, 3aBUCALINI OT BHAa HATPY3KH, AEHCTBYIOIIEH Ha CBAIO,
Y TPYHTOBBIX YCIIOBHH, M OTIpEAEIIEMBIi 1Mo Tabi. §;

o, ap - Oe3pazMepHbIie K03 GHUIMEHTHI, TPHHUMAaeMBbIe 110 Talll. 9 B 3aBUCHMOCTH OT PacyeTHOTO
3HAYCHUS yIila BHYTPEHHETO TPEHUS TPyHTa B pabodeld 30HE ¢, (mon paboueil 30HOW MOHWMAaeTcs
TIPHITIETAFOIIKH K JIOMACTH CJI0# TPyHTAa TOJIIHHOMN, paBHoi d);

C1 -pacueTHOE 3Ha4YCHHUE YIETBHOTO CHETICHHUs MbUIEBATO-TIIMHUCTOTO MM MapaMeTp JIMHEHHOCTH
TecyaHoro rpynta B paGoueii 3ome, kIla (tc/M°);

71 ~OCpPETHEHHOE pacueTHOE 3HAaYEeHUE YJEebHOIO Beca IPYHTOB, 3aJICTal0IIMX BHIIIE JIOIACTH CBAU
(Ipu BOZOHACKIIIEHHBIX TPYHTAaX C Y4ETOM B3BEIIMBAIOIIETO ACHCTBUS BOJIBI);

h; -  raybuHa 3ameraHus JOMACTH CBauM OT MPUPOIHOTO peiibeda, a MpH TIAHUPOBKE TEPPUTOPHU
CPE3KOH - OT YPOBHSI INITAHUPOBKH M;

A - IPOEKIHs MIIOMAH JOTIACTH, M2, CYHTASl 110 HAPYKHOMY THAMETPY, PH paboTe BUHTOBOMH CBAM
Ha CXKHMAIOLIYI0 Harpy3ky, M Hpoekuus paOouei momiagu JONAacTH, T.€. 3@ BBIUETOM IUIOIIAAU
CEYCHUsI CTBOJIA, IPU pabOTe BUHTOBOM CBaH Ha BbIJCPTUBAIOLIYIO HATPY3KY;

fi - pacueTHOE compoTHBIIEHHEe TpyHTa Ha OOKOBOW IMOBEPXHOCTH CTBOJA BHHTOBOM cBaw, Klla
(te/M?), npuHUMaemMoe 1o Tabnm. 2 (ocpeqHEHHOEe 3HAYeHWe JJIsi BCeX CJOEB B MpeneNiaxX IITyOHHBI
TIOTPY>KEHHS CBaM);

U - IEpUMETp CTBOJIA CBaH, M;

h - nmuHa cTBOJNIA CBaM, IOTPYKEHHOI! B TPYHT, M;

d - qameTp J0TIacTH CBaM, M.

IMpumedanns: 1. [Ipu onpexneneHny Hecymiel CIIOCOOHOCTH BHHTOBBIX CBail NpW AEHCTBHYU BIABJIMBAIOIIMX
Harpys3oK XapakKTCpUCTUKH I'PYHTOB B TabJ1. 9 OTHOCSTCS K TpyHTaM, 3aJICTaroIMUM IO JIONIACThIO, a IIPU pa60Te Ha
BBIACPTUBAIOIINE HAI'PY3KH - HaJl JIONIACThIO CBaU.

2. Fny6HHa 3aJIOKCHUS JIOIIACTU OT YPOBHS INIAHUPOBKHU JOJIKHA OLITH HE MeHee 5d TIpY NbUIEBATO-TJIMHUCTBIX
IPyHTax U He MeHee 6d - MpH mecyaHsIx rpyHTax (rae d - auamerp JonacT).

3. PacueTHbIe 3HAUCHUS yIJIa BHYTPEHHETO TPEHHsS ¢; U CLEIUICHWs TPYHTa C; OCHOBAHHSA IPH pacderax Mo
(dopmyne (15) TOIDKHBI ONIPEAETATECS B COOTBETCTBHHU ¢ TPEOOBAHUAMH T1. 3.5.

Tabnwuma 8
I'pyHTBI Koadduuuent ycnoBuit paboTbl BUHTOBBIX CBall MPH
Harpyskax
CXKUMAKOIIUX BBI]lepFI/IBaIOU_[I/IX 3HaKOHCpCMCHHBIX
1. I'muHBI ¥ CyTITUHKA:
a) TBEpbIE, MOJIYTBEpAbIC u 0,8 0,7 0,7
TYTOIJIACTUYHBIC
0) MATKOILIACTHYHBIC 0,8 0,7 0,6
B) TEKy4eIIaCTHYHbBIE 0,7 0,6 0,4
2. llecku u cymecu:
a) TMEeCKH MAJIOBIAKHBIE U CyNecu 0,8 0,7 0,5
TBEp/bIC
0) Tmecku  BIAXHBIE M Cylecu 0,7 0,6 0,4
[JIACTHYHEIE
B) MECKH BOJOHACHIIICHHBIE U CYIECH 0,6 0,5 0,3
TEKy4He
Tabmwmia 9
PacuerHoe 3HaueHme yria Koaddummentsr Pacuernoe 3HaueHHE yTina KoaddummenTs
BHYTPEHHETO TPCHUS o, a BHYTPEHHETO TPCHUS o, o
rpyHTa B paboueii 30He @, rpyHTa B paboueii 30He ¢y,
rpam. rpaj.
13 7,8 2,8 24 18,0 9,2




PacuerHoe 3HaueHue yria KoaddurmenTst PacuerHoe 3HaueHue yria Koaddumments
BHYTPEHHETO TPEHUS o, o BHYTPEHHETO TPEHUS o, o
IpyHTa B paboueii 30He ¢, IpyHTa B paboueii 30He ¢y,
rpan. rpas.
15 8,4 3,3 26 23,1 12,3
16 9,4 3,8 28 29,5 16,5
18 10,1 4,5 30 38,0 22,5
20 12,1 55 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

YYET OTPHIATEJBbHBIX (HETATUBHBIX) CUJI TPEHUSI TPYHTA HA BOKOBOM
IMOBEPXHOCTHU CBAM

4.11. OtpunarensHble (HETaTHBHBIC) CHIIBI TPEHHMS, BO3HUKAIOIINE Ha OOKOBOW IMOBEPXHOCTH CBal
IIPH OCaJKe OKOJOCBAHHOTO TPyHTa W HAlpaBJICHHBIE BEPTUKAIGHO BHU3, CIEAYEeT YYHTHIBaTh B
CITyJasix:

TUTAHUPOBKH TEPPUTOPHH HOACHIITIKOM TONIMHOM Oostee 1,0 M;

3arpy3KH MOJIa CKIIAI0B MONe3HOit Harpy3Koi 6omee 20 kH/M? (2 t¢/MP);

3arpy3KH I10Jia OKOJIO ()YHIAMEHTOB TMOJIC3HOW HArpy3kod oT obopymoBanus 6omee 100 kH/m? (10
TCc/M°);

yBennieHust 3()(HEKTUBHBIX HANPSHKEHUH B TPYHTE 32 CUET CHATHS B3BEIINBAIOIIETO ACHCTBUS BOJIBI
IIPY TIOHIKEHUH YPOBHSI TTOJI3EMHBIX BOJI;

He3aBePILICHHON KOHCONNIAINH TPYHTOB COBPEMEHHBIX U TEXHOTEHHBIX OTIOKCHNUH;

YIUIOTHEHHS HECBSI3HBIX TPYHTOB NPU TMHAMHUYECKHUX BO3/ICHCTBHSIX;

MPOCa/IKK TPYHTOB IPU 3aMavynBaHUU.

ITpuMeyaHne. Y4YeT OTPULATENBHBIX CHJI TPEHUs, BO3HUKAIOIMX B IPOCAJOYHBIX TPYHTaX, CIEIyeT
MIPOU3BOJIUTH B COOTBETCTBUH C TPEOOBAaHMAMU pasz. 3.

4.12. OrtpunarenbHble CHIIBI TPEHHS YYHUTBHIBAIOTCS IO TIIYOMHBI, HA KOTOPOH 3HAa4YE€HHE OCAJIKU
OKOJIOCBAalfHOTO T'PYHTA IOCIE BO3BEICHUS M 3arpy3KH CBaiHOIO ()yHJaMEHTa MPEBBIIIAET MMOJOBUHY
OpeebHOTO 3HAYCHUS Ocaaki (QyHIaMeHTa. PacueTHbIe COMPOTUBICHUS TpyHTa fj IpHHUMAIOTCS O
TabI1. 2 CO 3HAKOM «MHHYC», a [UTsi Topda, wia, canporness - munyc 5 klTa (0,5 tc/m?).

Ecnu B mpenenax IJIMHBI MOTPY)KEHHON YacTH CBaW 3aJierar0T HAMjIacTOBaHUS Topda TOJIIIAHON
6osiee 30 cM ¥ BO3MOXKHA TUIAHUPOBKA TEPPUTOPHH TOJICHINIKON WIIM MHAsI ee 3arpy3Ka, JKBUBAJICHTHAsS
MOJICBITIKE, TO PacueTHOE COMPOTHBRIIEHHE TPYyHTA fj, pacmonoxeHHOro BhIlle MOOIIBEI HAMHU3INIETO (B
npezienax JUIMHBI TIOrPY>KEHHOW YacTH CBau) ciost Topda, cieayer MpUuHUMATh:

a) TIPH TOJICHINKAX BBICOTON MeHee 2 M - [UISl TPYHTOBOH MOJCHIIIKY U CI0EB TOpda - paBHBIM HYIIIO,
JUIl MUHEPAJIbHBIX HEHACBIITHBIX TPYHTOB MPUPOJHOTO CIOXEHHS - IOJIOKUTENBHBIM 3HAUCHUSAM MO
Ta011.2;

0) mpM MOJCHINKAX BBICOTOW OT 2 JI0 5 M - JyIs TPYHTOB, BKJIIOYasi MOJCHINKY, - paBHbIM 0,4
3HAYCHNIl, YKA3aHHBIX B Tabil. 2, HO CO 3HAKOM «MHHYC», a ams topda - munyc 5 klla (0,5 tc/m?)
(oTpumaTeNbHBIE CUIIBI TPEHHUA);

B) IIpH IOJCHINKAX BBICOTON Oojee 5 M - Ul TPYHTOB, BKJIFOYAs MOCHINKY, - PABHBIM 3HAYECHUSIM,
YKa3aHHEIM B TabJ1. 2, HO CO 3HAKOM «MHHYC», a 1utst Topda - munyc 5 klTa (0,5 Te/m).

B npenenax HUXKHEW 4acTH CBaii, I 0caJka OKOJIOCBAITHOIO IPyHTAa NIOCIE BO3BEACHUS U 3arpy3KU
cBaifHOro (h)yHIaMEHTa MEHEe IIOJIOBHHBI INPENEIbHOIO 3HAYEHMS OCaJKH CBAifHOro (hyHIaMEHTa,
pacyeTHbIe COMPOTHUBICHNUS rpyHTa fi ciaemyer mpuHUMaTh MONOXKHUTENBPHBIME TO. Ta0IM. 2, a st TOpda,
nia, carpomnens - papabivu S kI1a (0,5 TCc/M?).

4.13. B ciry4ae, KorJja KOHCOJMMIALMS TPYHTA OT ITOJCHINKH HIIH IIPHTPY3KH TEPPUTOPUE K MOMEHTY
Havajxa BO3BEACHUS HAI3EMHOW dYacTH 3HaHUN WM COOPY)KEHHH (BKIIIOYAs CBaWHBIA POCTBEPK)
3aBEpIIMIACH MM BO3MOXHOE 3HAYCHHE OCAJKHM TPYHTa, OKPYKAIOIIEro CBad, IMOCie YKa3aHHOTO
MOMEHTa B pe3yJIbTaTe OCTATOYHOW KOHCONMAAIMM HE OyAeT MPEBBIIIaTh MOJOBHHBI NMPEIEIHHOTO
3HAYEHHS OCAJKH ISl IPOEKTUPYEMOTO 3/IaHMs WIIN COOPYKCHNS, CONPOTHBIICHNE TPYHTa Ha OOKOBOM
TTOBEPXHOCTH CBaW IOMYCKAeTCS NPHHUMAThH IOJIOXKHUTEIHHBIM BHE 3aBHCHMOCTH OT HAJUYUS WIH
OTCYTCTBHs Tpocioek Topda. st mpocmoek Topda 3Hauenue f; cneayer mpuanmars paBHbM 5 klla
(0,5 /™).

Ecnu w3BecTHBI 3HaueHHWs KOX(PQUIIMEHTOB KOHCOIMIALMM W MOAyas aedopMamuu Topdos,



3ajIeraloIliuX B IIpelenax UIMHBI MOTPYKEHHOM 4YacTH CBad, M BO3MOXKHO OIpE/eNIEHHE 3HAauYeHHs
OCaJIKl OCHOBAaHMSA OT BO3ACHCTBUS NPHUIPY3KH TEPPUTOPHU ISl KaKIOTO CJOSl TPyHTa, TO IPHU
OTIPEZICTIEHNH HECYILEH CIOCOOHOCTH CBaW JOIYCKAaeTCs YYUTHIBATH CHIIBI COIPOTHUBICHUS TPYHTA C
OTPUIATENFHBIM 3HAKOM (OTPUIATENIBHBIE CHJIBI TPEHHUS) HE OT YPOBHS IOJOLIBBI HMXXHETO CIOS
Topda, a HaUMHAasA OT BEPXHETO YPOBHS CJIOs IPYHTA, 3HAYEHHE JOTIOJHUTENBHON 0CAJKH KOTOPOTO OT
TIPUTPY3KU TEPPUTOPHN (OTIPEACICHHON HAYMHAsi C MOMEHTA NTepe/iadl Ha CBAIO PacueTHOM HArpys3KH)
COCTaBJISICT IIOJIOBHHY IPEIENBHOTO 3HAYEHHS OCAIKU JUTS MPOEKTUPYEMOT0 3/1aHUS HITH COOPYKEHHS.

5. OIPEJEJEHME HECYIIEN CHOCOBHOCTH CBA IO PE3YJIBTATAM
MOJIEBBIX UCCJIEJJOBAHUI

5.1. VcibITaHus CBaif CTAaTUYECKOM W AMHAMUYECKON HATPy3KaMU CIIeIyeT MPOU3BOANUTE, COOIIOnas
tpeboBanus [OCT 5686-78, a ucnbITaHUs TPYHTOB CTATHYECKUM 30HIMPOBAHUEM U ATAIOHHON CBaei
-T'OCT 20069-81 u TOCT 24942-81.

[Ipumeuanue. [y 3a0UBHBIX BUCSYMX CBail AnHOM Oosiee 12 M BMECTO UCTIBITAaHUM TPYHTOB TAJOHHOM cBacH
JOIyCKaeTcsl NMPOM3BOAMTH MCIIBITAHUS CTaTHYECKOH HAarpy3kol C IIOMOIIBIO METaJUIM4ECKOW CBaM-30HAA
auaMetTpoM 127 MM, KOHCTPYKIMS KOTOPOi oOecreyrBaeT pasiesibHble U3MEPEHUs CONPOTUBIICHUS IPYHTA TI0J
HIDKHAM KOHLIOM M Ha y4acTKe OOKOBOM moBepxHOCTU (My(Te TpeHus) mwiomanso 0,25 mZ. Vcnbrtanus TPYHTOB
CBAcH-30HAOM CleAyeT MpOM3BOANTh B cooTBercTBUU ¢ TpeboBaHusimMu ['OCT 24942-81 mpumeHHTETBHO K
3TanoHHoil cae tuma |l.

5.2. lns onpeneneHus: HeCyleil CIOCOOHOCTH CBaii MO pe3y/bTaraM IMOJIEBBIX HCCIENOBAHUN IS
KaXJI0T0 3/1aHHs MU COOPYKEHHS JOJKHO OBITh IIPOBEJECHO HE MEHEE:

CTaTHYECKHUX MCIBITAHUM CBall M CBal-IIITAMIIOB 2
IUHAMHAYECKUX UCIIBITAaHUI CBail 6
WCIBITAHUN TPYHTOB 3TaJIOHHOM CBac 6
HCIIBITAHUI CBaii-30HI0B 6
WCTIBITAHAN CTAaTHYECKUM 30HIUPOBAHUEM 6

5.3. Hecymyto cnocobnocts Fy kH (TC), cBait mo pe3ynbTaraM WX HCIBITAHWIN BAaBIMBAIOIICH,
BBIJICPIHBAONICH U TOPU3OHTAIBHOM CTATHYECKMMH Harpy3KaMH M MO Pe3yJIbTaTaM HX JTHHAMHUYECKUX
WCIIBITAHUH CIIEyeT ONpeneNsiTh N0 Gopmyie

Fop
Fa=7c ' (16)
g

TIe ). - KOX(PQPUIMEHT YCIOBHA pabOTH; B CIydae BIABIMBAIONINX WIH TOPHU3OHTATHHBIX
Harpy3ok j = l; B clyuae BBIIEpIHBAIOIMX HArPy30K MPHUHUMAETCA M0 YKa3aHUsM II. 4.5;

Fup- HOpPMaTHBHOE 3HaUYeHHE MPEIENBHOTO CONMpPOTHBIEHHA cBau, KH (TC), ompenensemoe B
COOTBETCTBUU C yKa3aHUAMH 1. 5.4 - 5.7,

75 ~K03QdUIMEHT HAZIEKHOCTHU M0 TPYHTY, NPUHUMAEMBbIH 110 YKa3aHUsAM 1. 5.4.

[Ipumeuanue. Pe3ynbraTbl CTaTU4ECKUX HCIBITAHWM CBaili Ha TOPU3OHTAIBHBIE HArPY3KH MOTYT OBITh
HCTIOJIBb30BAaHbI [l HEMOCPEICTBEHHOTO OMpEJeNeHHs] pacueTHOM Harpy3KH, 10y CKaeMOi Ha CBal0, €CIU yCIOBHS
UCHBITaHUI COOTBETCTBYIOT JICHCTBUTEIBHBIM yCIOBUSAM PaOOThI CBaM B (hyHAAMEHTE 3/1aHHs WII COOPYIKEHUS.

5.4. B cmydae, ecni 4nCIIO CBaif, UCTIBITAHHBIX B OJMHAKOBBIX IPYHTOBBIX YCJIOBHSX, COCTaBIISIET
MeHee HIECTH, HOPMAaTUBHOE 3HAUCHHE IMPEAENBHOIO CONPOTHBIEHUs cBau B Qopmyne (16) cnemyer
MIPUHUMATh PAaBHBIM HAUMEHBIIEMY TPEACITBHOMY CONPOTHUBICHUIO, MOJYYCHHOMY W3 PE3YIhTaTOB
UCHBITaHUH, T.€. Fyp = Fymin, @ KO3 (OUINEHT HAIEKHOCTH 110 TPYHTY Jy = 1.

B cmygae, ecnu 9mcio cBail, MCIIBITAHHBIX B OJUHAKOBEIX YCIOBHUSX, COCTAaBISET IIecTh U Oolee,
Fup ¥ )y cheayer ompeiensTh Ha OCHOBAaHHM pE3YJbTaTOB CTAaTHCTUYECKOH 0OpabOOTKH YacTHBIX
3HAYE€HWH TIpEJe]bHBIX CONMPOTHBICHUM cBali F,, TMOMy4eHHBIX TO JaHHBIM HCIIBITAHUH,
pykoBoacTBysick TpeboBanusamMu ['OCT 20522-75 npuMEHHUTENBHO K METOAUKE, MPUBEICHHON B HEM
JUId ONpeIeNeHUs BPEMEHHOro compoTusieHHs. Ilpum 3ToMm 11 ompeneneHus YacTHBIX 3HAYEHUH
Ipe/ieNIbHBIX COTPOTHBIICHUH Clle/lyeT pyKOBOJCTBOBATHCS TPEOOBAHUSMH I1. 5.5 MPU BIABIMBAIOIINX,
n. 5.6 - TpW BBLAEPIMBAIOIIMX W TOPH3OHTAIBHBIX Harpy3skax M M. 5.7 - mpu AWHAMHYECKUX
UCTIBITAHUSX.

5.5. Ecnu Harpy3ka mpu CTaTHYECKOM HCIBITAHWM CBail Ha BIABJIMBAaHHE OBE/ICHA /IO HArpy3KH,
BEI3BIBAOIICH HEMpPEphIBHOE BO3pAcTaHUE MX OCAIKU S 0e3 yBenmueHus Harpy3ku (mpu S < 20 M), TO
9Ta Harpy3ka NMPUHUMACTCS 32 YaCTHOE 3HAYECHUE TPENENBHOTO CONPOTHUBICHUs F, MCIBITBIBacMOM



CBau.
Bo Bcex ocTanbHBIX chydasx A (YHIAMEHTOB 3[JaHUM WU COOPYKEHHUH (KpOME MOCTOB U
THJPOTEXHUYECKUX COOPYXKEHHI) 3a YaCTHOE 3HA4YCHHE TPENeNBbHOr0 CONMpPOTUBIEHHS cBau F
BIaBJIMBAIOIICH HArpy3Ke CleAyeT MPUHUMATh HArpy3KYy, MO/ BO3JCHCTBUEM KOTOPOM HCIBIThIBAEMast

CBasi TIOJIYYHT OCAJKY, PABHYIO S M ONpeessieMyro 1o GpopMmyiie
$= ¢ Sum (17)

TJe Symt - NpelelibHOe 3HAa4YeHHe cpenHeld ocaaku (yHIAaMEHTa NPOEKTHPYEMOTo 3[aHusl WA
COOpYXeHUs1, ycTaHaBniBaemoe 1o ykazanusm CHull 2.02.01-83;

¢ - ko3 umeHT mepexona oT MPeAeTHHOTO 3HAYCHUS CpemHe ocaaku (yHIaMEHTa 3TaHUs WITH
COOPYXEHHSI Symt K OC3JKe CBaW, ITOJYYEHHOW NpPU CTATHYECKWX MCIBITAaHUAX C YCIOBHOH
crabunnzanmeii (3aTyxaHHeM) OCa/IKH.

3unauenune koaddunpenta £ cnemyer npuHUMarTh paBHbIM 0,2 B Cilydasix, KOTJa UCIIBITAHUE CBaii
MIPOU3BOIUTCS TIPU YCIOBHOM cTabmin3aiuu, pasHoi 0,1 MM 3a 1 4, eClii 0] MX HHKHUMHU KOHI[AMH
SaJICTal0T IEeCYaHbI€ WKW TIBIJICBATO-TIIMHUCTBIE TPYHTBI C KOHCHCTeHHHeﬁ oT TBCp}IOﬁ o
TYTOIUTACTUYHOM, a TaKXKe 32 2 4, eClIM MOJ MX HIDKHMMHU KOHIIAMH 3aJIeTaloT IbLICBATO-TIIMHUCTHIE
TPYHTBI OT MSATKOIUTACTUYHOW /10 TeKyded KOHCHUCTEHIWH. 3HaueHHe KodpduImeHTa & IoMmycKaeTcs
YTOYHATH 110 pe3yibTaTaM HaOJIONEHWH 3a OcagKkaMH 3JaHWi, IIOCTPOGHHBIX HAa CBaHHBIX
(yHIaMeHTax B aHAIOTHYHBIX TPYHTOBBIX YCIOBHSX.

Ecmu ocanka, ompeneneanas mo dopmyne (17), okaxkercs 6onee 40 MM, TO 3a YacTHOE 3HAUCHUEC
MIPEAENBHOTO COTPOTHBIICHNUS cBau [, cieayeT MprHIMATh Harpy3Ky, COOTBETCTBYIONIYIO S = 40 MM.

JUisi MOCTOB M THAPOTEXHUYECKHX COOPY)KEHHMH 3a TpeneibHOEe CONpOTHBICHHE cBau F, mpu
BIaBJIMBAIOIINX HArpy3kax cjelyeT NpWHHMaTh Harpy3Ky Ha OJIHY CTYIIEHb MEHee Harpy3KH, MpH
KOTOPO BBI3BIBAIOTCSI:

a) MpUpalleHre OCaIKH 3a OJJHY CTYIICHb 3arpyKeHus (Ipu oO1eM 3HauyeHuH ocaaku oonee 40 MM),
MpeBbINIatoNIee B 5 pa3 U Ooliee NMpuUpalleHne OCaIKH, TOJyYeHHOE 3a IPEIIIECTBYIONIYIO CTYNEeHb
3arpyKeHust;

0) ocasika, He 3aTyXarolias B TeUCHHE CYTOK U Ooitee (Tipu oO1eM 3HaueHun ee 6omee 40 Mm).

Ecnu npu MakcuManbHOM TOCTUTHYTOM MPH UCTIBITAHUSX Harpy3Ke, KOTOpasi OKaXXeTcsl paBHOM nin
6onee 1,5F¢ [rne Fy - Hecymas criocoOHOCTH cBau, nmojcuutanHas o Gopmynam (5), (8), (9), (11) u
(15)], ocanmka cBam S IPU MCIBITAHUSX OKAXKETCS MEHEE 3HAYCHHS, OTpeaeneHHoro mo gopmyne (17), a
JUISt MOCTOB M TUIPOTEXHUYECKHX COOPYKeHHUi - MeHee 40 MM, TO B 9TOM cilydyae 3a YacTHOE 3HaYCHUE
Npe/IeNIbHOTO  CONPOTHBJIECHUsT CcBaM [, Jomyckaercss NpWHUMaTh MaKCUMaJIbHYIO Harpysky,
MOJTYYCHHYIO ITPU UCTIBITAHUAX.

HpI/IMe‘laHI/IﬂI 1. B OTACJIBbHBIX ClIydadX HOPU COOTBETCTBYIOIIEM 000CHOBaHUH JAOMMYyCKaeTCs IpPHUHUMATh
MaKCHMAJIBHYIO Harpy3KY, TOCTUTHYTYIO TIPH UCTIBITAHUSAX, paBHOU Fy.

2. CtymeHn 3arpy>KeHHsI IPH UCTIBITAHUAX CBal CTATHIECKOHN BIABIMBAIOIIEH HATPy3KOH TOIDKHBI HA3HAYATHCS
paBabME 1/10 - 1/15 npeamnonaraeMoro npeIeIbHOTO COMPOTHBIICHUS cBau F.

5.6. Ilpu ucnblTaHWK CBail CTaTHYECKOH BbIIEPTUBAIOLICH WMJIM TOPH3OHTAILHOW HArpy3KoW 3a
YacTHOE 3HAueHWE TpeleNbHOro comporuBieHus F, (cMm. m. 5.4) mo rpadukam 3aBUCHMOCTH
HepeMelIleHHi OT Harpy30K IPUHUMAETCs Harpy3Ka Ha OJIHY CTYIIEHb MeHee Harpy3Ku, 0e3 yBelIuueHUs
KOTOPOI1 epeMeIlieHNs CBau HEIPEPHIBHO BO3PACTAIOT.

HpI/IMe‘laHI/Ie. Pe3yJ'H)TaTI)I CTaTHYCCKUX MCOBITAHHI CcBail Ha TOPU30HTAJIbHBIC HArpy3ku MOILyT OBITH
UCHOJIb30BAaHbl I HEMOCPEACTBEHHOTO OIPEACICHUSA PpacUCTHBIX IMapaME€TPOB CHUCTEMBI «CBasd - TPYHT»,
UCHOJIb3YEMBIX B pacde€Tax 1o pEKOMEHAYEMOMY MPUIIOKEHUIO 1.

5.7. Ilpm [uHAMUYECKUX WCHBITAaHHUAX 3a0MBHBIX CBall YacTHOE 3HAYeHHE IPEHEIbHOTO
compotuBieHus F, kH (TC), (cM. . 5.4) Mo HaHHBIM WX MOTPY>KEHUS NpU (PakTHIeCKUX (M3MEPEHHBIX)
OCTaTOYHBIX OTKa3aX S, > 0,002 M ciemyeT onpenensTh mo GopmMyse

£ _MAM| | 4Ed my+g(my+mg)
o2 nAs,  m+m,+mg

1|. (18)

Ecmu ¢axtryecknii (M3MepeHHBINH) OCTaTOYHBIA OTKa3z S; < 0,002 M, TO B NpoOeKTe CBaifHOrO
¢dbyHIaMeHTa ciefyeT IpeaycMOTpeTh NPUMEHEHHE I ITOIPY)KeHUs cBaili MojoTa ¢ Oosblueil
SHepruel ymapa, Mpu KOTOPOW OCTaTOYHBIA OTKa3 Oymer S, = 0,002 M, a B cioydae HEBO3MOKHOCTH
3aMeHbI CBaeOOMHOTO 00OpPYIOBaHMS W MPH HATMYMH OTKA30MEPOB YacTHOE 3HA4YCHHUE NPEIEIHHOTO
conportusierns csau F, kH (1C), cnexyer onpenensits o Gpopmyie



_ 1 25,+5y 1+8Ed(sa+se,). m,
20 s, +5Sg (25, +54)° My+m,

B dopmynax (18) u (19):

17 - KO3 OUIMEHT, TPHHUMAaEMbIi 10 Ta0. 10 B 3aBUCHMOCTH OT MaTepHaia CBaw, kH/M? (Te/MP);

A - mromank, orpaHNYEHHAs HApYKHBIM KOHTYPOM CIUTOIITHOTO FUTH TTOJIOTO MOMEPEYHOTO CEYEHHS
CTBOITA CBaH (HE3aBHCHMO OT HATMUHS M OTCYTCTBHS Y CBAH OCTPHS), M°;

M- koaddunmeHT, npuHIMaeMbIi TIpH 3a0WBKE CBail MOJIOTAMH YIApHOTO NEHCTBUS PaBHBIM
eIWHUIIC, a TPH BUOPOMOTPY)KEHUH CBail - mo Tabm. 11 B 3aBHCHMOCTH OT BHAA TPyHTa HOJ UX
HIDKHIMH KOHIIAMH;

Eq- pacuernas sHeprus ynapa monota, k/[x (TC-M), mpuHUMaemas 1o Tabu. 12, uim pacueTHas
SHEprust BUOponorpyxarenei - mo tadin. 13;

S, - (haKTHYECKUI OCTaTOYHBIA OTKa3, PaBHbI 3HAYEHHIO IOTPYXKEHHS CBa OT OJHOTO yJapa
MOJIOTa, a TIPY TPUMEHEHNH BUOPOTIOTrpyKarelne - OT ux paboThl B TeueHue 1 MuH, M;

Sel-  YHOpyruil oTka3 cBau (YIpyrue nepeMelleHus IpyHTa U CBau), ONpeesIeMbli ¢ MTOMOIIBIO
OTKa30Mepa, M;

m; - Macca MOJIOTa W BUOPOIIOTpYKaTelis, T;

M, - Macca cBau U HaroJIOBHUKA, T;

m; - Macca noabadka (pu BUOPONOTpyKeHuu cBait Mz = 0), T;

M, - Macca yIapHOH 4acTH MOJIOTa, T;

£- KO3(GQUINEHT BOCCTAaHOBICHUS Yy/iapa, NpH 3a0MBKE >Kee300€TOHHBIX CBaif MOJIOTaMHU
YIAPHOTO JefCTBHS C NpPHMEHEHHEM HATOJOBHHKA C ICPEBAHHBIM BKJIambimeM & = 0,2, a mpu
Bubpomnorpyxarerne & = 0;

O - xo3pdunuenr, 1/xH (1/1C), onpenensiemslii o Gpopmyse

o=tM M| M oo, (20)

40 A As Jmy+m,

F_

u

0-1| (19)

3neck A, My, M - TO ke, uTo B popmymnax (18) u (19);

Np, Nf - KO3DGUIMEHTEI Tepexofa OT AWHAMUYECKOTo (BKITIOYAIOLIEro BSI3KOE COMPOTHUBIICHHE
TPYHTa) K CTaTUYECKOMY COMPOTHUBIICHUIO TPYHTA, MPUHUMAaeMble COOTBETCTBEHHO DPABHBIMU: JIJIS
IPyHTa IOJ HWXKHMM KOHLOM cBau Ny = 0,00025 c-m/kH (0,0025 c-M/1C) u ansa rpyHTta Ha GOKOBOM
noBepxHoctu cBau Ne = 0,025 c-m/xH (0,25 ¢-M/TC);

Ar-  mmomams GOKOBOH MOBEPXHOCTH CBaH, COMPHKACAIOMIEHCS C TPYHTOM, M;

0 - yCKOpeHue CBOOOIHOTO najieHus1, paBHoe 9,81 m/c%;

H - pakTuueckas BeicoTa NaJieHUs yIapHOI 4acTH MOJIOTa, M;

h - BbICOTa TIEPBOr0 OTCKOKA YIaPHON YacTh MH3eIb-MOJIOTa, IPUHUMaeMasi CoriiacHo tabi. 12, s
apyrux BumoB mosotos h = 0.

IMpumedanns: 1. [Ipu 3a0uBKe cBaif B IPyHT, MOJIEKAIINH yAAICHHUIO IPH pa3paboTKe KOTIOBaHA, WU B TPYHT
JHA BOJOTOKA 3HAUCHHE PACUYCTHOTO OTKa3a CIEIYET ONPENeNTh HUCXOAS M3 HECyIleH CHOCOOHOCTH CBaif,
BBEIYKCIICHHOM C Y4€TOM HCYIAAJICHHOTO WM IIOABEPKECHHOTO BO3MOKXHOMY pa3MbIBY IpPpYyHTa, a B MECTax
BEPOSITHOI'O POABJICHUSA OTPULATEIIBHBIX CHUJI TPDEHUS - C UX YYETOM.

2. B ciydae pacxoxaeHus Ooinee ueM B 1,4 pa3za 3HaueHHI Hecylleil CIOCOOHOCTH CBaid, ONPE/ICICHHBIX 110
¢dopmynam (18) - (20), ¢ Hecymell cOCOOHOCTHIO, OMPEICICHHON PAacCUETOM B COOTBETCTBUH C TPEOOBAHUSIME
pas3a. 4 (mo pesynpTaTaM J1a0OpaTOPHBIX ONpeneIeHNH (HU3HKO-MEXaHHYECKUX CBOHCTB IPYHTOB), HEOOXOIUMO
JAONOJIHUTECIIbHO MPOBEPUTH HECYIIYIO CIIOCOOHOCTH CcBail IO pe3ysibTaTaM CTaTUYCCKOTr0 30HAUPOBAHUSA WA
CTaTUYECKUX UCTIBITAHUH CBail.

Tabmmia 10

Ciryqaii pacuera Kosdduument 1, kH/m (tc/m?)

HcnbiTanue cBaii 3a0MBKOW W JOOWBKOW (a Takke B CIydae
ompejiesieHus] 0TKa30B) MPHU BUAAX CBail:

KeJIe300CTOHHBIX C HArOJIOBHUKOM 1500 (150)
JIEpeBSIHHBIX 0€e3 1o10a0Ka 1000 (100)
JIEPEBSHHBIX C 11010a0KOM 800 (80)

Kontpons Hecymieit crmocoOHOCTH cBail 1O  pe3ylbTaram
MPOM3BOICTBEHHOM 3a0MBKH NpH 3HaYeHnH Eq/S,, kH/TC:
1000 (100) u menee 2500 (250)




2000 (200) 1500 (150)

4000 (400) 950 (95)
8000 (800) u 6onee 700 (70)
Tabmnma 11
I'pyHTBI O] HKHUM KOHIIOM CBaH Koappumment M
1. KpynmrHO0O10MOYHBIE C ITeCUaHBIM 3aTIOJTHUTEIEM 1,3
2. Tleckn cpenHelt KpYIMHOCTH W KPYITHBIE CPENHEH IIIOTHOCTH H 1,2
CYTIECH TBEpJIbIE
3. [eckn Menkwe cpemHei MIOTHOCTH 1,1
4. lNecku mBLICBATHIC CPEAHEH TIOTHOCTH 1,0
5. Cynecu miacTu4HbIe, CYTIIMHKU U TIIMHBI TBEPJIbIE 0,9
6. CYyrimuHKH ¥ TIIMHBI TTOTYTBEpbIe 0,8
7. CYyriavHKH ¥ TJIMHBI TYTOIUIACTUYHBIE 0,7

[Ipumeuanue. [Ipu mwIoTHBIX Meckax 3HaueHUs Kod3ddummenta M B nos. 2-4 Tadu. 11 cnexyer noBsimaTh Ha 60
%, IpU HATMYUN MaTepUaIoB CTATHIECKOTo 30H1upoBaHus - Ha 100 %.

Tabmauma 12
Moot PacuertHast s5Heprust yJaapa MoJIoTa
Eq, kJx (TC-M)
1. IlogBecHOI MIIKM OAUHOYHOTO AEHCTBUSA GH
2. TpyO4aThlit qU3€Nb-MOJIOT 0,9GH
3. IIIraHroBBIA AU3EIB-MOIOT 0,4GH
4. JTn3enbHbIH TPH KOHTPOJIBHOM JOOMBKE OJTMHOYHBIMHU yaapaMu G(H-h)

0e3 1101a4M TOILTHBA
IMpumeuanus: 1. G - Bec yaapHoii yact MoJiota, kH (tc).
2. B nmo3. 4 h - BbICOTa TEPBOr0 OTCKOKA YAAapHOH YacTH IH3ENIb-MOJIOTa OT BO3IYIIHOW ITOIYIIKH,
ompezesnseMas o MepHOU pelike, M. J{Jisi mpeBapUTENIbHBIX PAcueTOB JAOIYCKAeTCsl IPUHUMATh: IS LITAHTOBBIX
Mos10T0B h = 0,6 M, jutst TpyGuarsix MosioToB h = 0.4 m.

Tabnuma 13
Bosmymatomas cuta OKBHBAJICHTHAs pacyeTHas YHEPTHS yAapa BUOPOIIOrpyKaTes,
BuGpornorpysxkarens, KH (1C) k/Ix (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) 310,0 (31)
800 (80) 350,0 (35)

5.8. Hecymyto criocoonocts Fyq kH (Tc), 3a0MBHO#M BHCcsueil cBau, paboTaromieil Ha CKUMAIOIILYIO
Harpy3Ky, MO pe3yJabTaTaM HWCIBITAHUNA TPYHTOB 3TAJIOHHOM CBael, MCHBITAaHUM CBaW-30HOA WU
CTATUYIECKOTO 30HANPOBAHUS CIEAYET ONPENEIST 0 GopMyIIe

n
Y2 Ry

Fy=—1—, (21)

nyg

TIe % - KOO PUIUEHT ycinoBuid paboTsr; ¥ = 1;
N - 9UCJI0 UCIIBITAaHWH TPYHTOB OTAJOHHOM CBaed, WCNBITAHMH CBaW-30HJa WM TOYEK

30HIUPOBaHMS;

Fu- uacTHOe 3HauYeHHE MPEAENLHOI0 CONPOTUBIIEHUs cBar, KH (TC), B MECTe UCTIBITAaHUSI TPYHTOB
STAJIOHHOW CBaeH, UCIBITAHUS CBal-30H]Ia MJIM B TOYKE 30HAMPOBAHUS, ONPE/ICIEHHOE B COOTBETCTBHU




¢ TpeboBanusiMu 1. 5.9, 5.10 unu 5.11;

75 ~K03QGdHIEHT HaJeKHOCTU 10 TPYHTY, YCTaHABIMBAeMbIi B 3aBUCUMOCTU OT HU3MEHYUMBOCTU
TIOJIyYEHHBIX YaCTHBIX 3HAUEHHH MPEIeNbHOrO CONPOTHUBIICHUS cBal F, B MecTax MCIbITaHUN TPYHTOB
STAJOHHOW CBaeH, UCIBITAHUH CBaM-30H/a WX B TOYKaX 30HJUPOBAHUS W YUCIIA ATUX UCIBITAHUH WIH
TOYEK IpU 3HAUYCHHUH JOBEpUTENbHON BepoaTHOocTH o = 0,95 B cootBercTBHH C TpeboBanmsmu ['OCT
20522-75.

5.9. YacTHOE 3HaYECHUE MPEIETBLHOTO CONPOTHBICHHS 3a0UBHOM CBaH a MECTE HCIBITAaHUS TPYHTOB
STaNoHHOM cBaei F, kH (TC), cnemyer onpenensTh:

a) TIPY UCTIBITAHUH TPYHTOB dTasionHo# caeii Tuma 1 (TOCT 24942-81) - mo dopmyite

I:u =Tsp UL I:u,sp! (22)
P

The s - KOdQdUUUEHT; yp = 1,25 npu 3arnyOiaeHHH CBau B IIOTHBIE MECKH HE3ABHCHMO OT UX
KPYIMHOCTH WM KPYITHOOOTOMOYHBIE TPYHTHI U Jsp = 1 JUISl OCTANIBHBIX TPYHTOB;

U, Usp - TIEPIMETPHI IOTIEPEUHOTO CCUEHHUSI CBAaM M STAIOHHOHU CBa;

Fusp - dacTHOe 3HayeHHE NPEEIBHOIO CONMPOTUBIEHHUS dTanoHHOH cBau, KH (TC), onpenensemoe
II0 pe3yJibTaTaM UCIBITAHUsI CTATUYECKOM Harpy3Kou cOornacHo 1. 5.5;

6) mpu ucnbiTaHuK TPyHTOB dTanoHHOoM cBaci Tuna Il wmu [l (TOCT 24942-81) - mo dhopmyse

Fu=7er RspA+ch fspUh' (23)

rae %r - KodddunmeHt ycnoBuil paboOThl NOA HMKHUM KOHIIOM HaTYpHOH CBau, IPHHAMAaeMBbIN
o Tab. 14 B 3aBHCUMOCTH OT IPENEFHOTO CONPOTHBIICHNUS TPYHTA 110/ HIDKHUM KOHIIOM STATOHHOM
cBa Rqp;

Rsp -  TpenenbHOE CONPOTUBIIEHHE IPYHTA I10]1 HUKHHM KOHIIOM 3TaJloHHOi cBau, kIla (tc/m?);

A - II01a1b TONIEPEYHOTO CEYCHUS HATYPHOH CBau, M;

Yt -  KO3(hPUIMEHT yCIOBUH pabOThl Ha OOKOBOM MOBEPXHOCTH HATYPHOU CBau, MIPUHUMAEMbII
mo T1abn. 14 B 3aBUCHIMOCTH OT CpPEIHEr0 3HAUYEHHSI MPENeTFHOTO COMPOTUBIICHUS TPYHTa Ha OOKOBOM
HOBEPXHOCTH TAIOHHOMN cBaH fgp.

fo- cpeaHee 3HadYeHME MPEAETBLHOTO CONPOTHBICHHS TIPyHTa Ha OOKOBOIl MOBEPXHOCTH
STAJIOHHOM cBau, KIla (TC/MZ);

h - r1ybuna norpy)xeHus HaTypHOM CBau, M;

U - TIEpEMETp MOTIEPEYHOTO CEUSHHNS CTBOJIA CBAH, M.

IMpumeuanne. [lpu mnpumeHeHMu oSTanoHHOW cBam Tuma |l cliexyer NpOBEpUTH COOTBETCTBHE CYMMBI
NpeAebHBIX CONPOTHUBICHUN TpyHTa MOJ HIDKHHM KOHIIOM M Ha OOKOBOH IHOBEPXHOCTH 3TAJOHHOM cBau ee
NpeAeIbHOMY CONpOTHBICHMIO. Ecnu pasHunma Mexay HuMu mpeBbimaer = 20 %, TO pacyeT IpenenabHOTro
CONIPOTHUBJICHUSA HaTypHOﬁ CBaM OOJIKCH BBINTOJHATHCA KaK IJIs JTaJIOHHOM cBaM THma .

5.10. YacTtHoe 3Ha4YeHHE MPEACIBEHOTO CONPOTHBIICHUS 3a0MBHOM CBaW B MECTE MCIIBITAHUI CBau-
3ou1a F, kH (TC), ciiemyer onpenensrs 1o Gopmyre
Fu :VCRRpsA+UZch fps,ihi)l (24)

TOC Jr - KOIDOHIMEHT yCcIOBHHA pabOThl TPyHTa IMOJ HIDKHAM KOHLIOM CBaW, HPUHUMAeMBbIi
paBubM 0,8;

Rps - TpeeTbHOe COMPOTHBIIEHHE TPYHTA TIO/ HHKHIM KOHIIOM CBaH-30H1a, KI1a (Tc/M°);

Yf- KOIDQUIMEHT YCIOBHI paboThl I-r0 cios TPyHTa Ha OOKOBOM IMOBEPXHOCTH CBaw,
OpHHEMaeMbld 1m0 Tabm. 14 B 3aBHCHMOCTH OT CPEAHEr0 3HAYCHHS HPEICNBHOrO YICIBHOTO
COIPOTHUBJICHUS i-TO CIIOS TPYHTA Ha GOKOBOI MOBEPXHOCTH CBaN-30HAA g i

fosi - CpeaHee 3HaueHHeE MPEEeIbHOrO CONPOTHUBIICHHUS i-TO CIIOS TPYHTa Ha GOKOBOI! IIOBEPXHOCTH
cBaM-30H7a, kl1a (Tc/Mz);

h - TommuHa i-ro ciost TpyHTa, M.



Ta6muua 14

Rep, kI1a (TC/MZ) Koaddurmenr yr B fspy Tosii Koaddurpent y B Koaddurment
3aBUCUMOCTH OT Ry, klla 3aBUCHMOCTH OT fgp JU1st Yef B
(TC/MZ) stasioHHbIX cBail TumoB Il u lll| 3aBucumocTH
JUTSE JUISt npu Ipu mblIeBaTo- | OT fogi mms
STAJIOHHBIX | STAJIOHHBIX MECYaHBIX TJTMHUCTBIX CBaM-30H/1a
craif tuna Il| cBait tuna Il TpyHTax TpyHTax
<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 >120(12) 0,50 0,40 -
>13000(1300) 0,60 0,55 - - - -

ITpumedanns: 1. [ mpoMexyTOUHBIX 3HaUeHNH Rgp 1 fgp 3HAUCHNS Jir M 4 OTIPEIEINAIOTCSA HHTEPIIONAIHEH.
2. B ciygae, ecnmu 1mo OOKOBOHM IOBEPXHOCTH CBAaW 3aJIETAIOT IECYaHbIe M IBUICBATO-TJMHUCTBIC TPYHTHI,
KO3(PQUIMEHT ) onpeernsieTcs mo Gopmyie
’ " "
Yot 20 +vg 2N
Yet = h

rae Y h/,> h" - cyMMapHbIe TONIMHBI CTIOCB COOTBETCTBEHHO MECUaHbIX H IbLICBATO-TIMHUCTBIX TPYHTOB;

Vet Vet - KOO(QOUIMEHTB! yCIOBUH pabOThI STATOHHBIX CBalf M CBaii-30H/IOB COOTBETCTBEHHO B MECYAHBIX U
MTbLIEBATO -TIIMHUCTHIX TPYHTAX.

5.11. YacTtHOE 3HAYEHHUE MPENEIFHOTO COMPOTUBICHUS 3a0MBHOM CBaW B TOUKE 30HAUpPOBaHUA F,
kH (TC), cemyeT onpenemsTs mo popmymne
Fo=RsA+fhu, (25)
rae Ry -  mpenenpHOE CONPOTHBICHHE TpPYHTA IOA HIDKHAM KOHLIOM CBaW IO JIaHHBIM
30HAMPOBAHUS B paccMaTpuBaeMoii Touke, Klla (TC/MZ);

f- cpemHee 3HadYeHHE MpPENENHPHOTO COMPOTHBICHUS IPyHTa Ha OOKOBOM MOBEPXHOCTH CBaH IO
JAHHBIM 30HIMPOBAHUS B paccMaTpuBaeMoii Touke, klla (TC/MZ);

h - r1yOuHa morpy)keHus cBau OT MOBEPXHOCTH IPYHTA OKOJIO CBAH, M;

U - TIEpEMETp MOTIEPEYHOTO CEUSHHNS CTBOJIA CBAH, M.

TpesenbHOE COMPOTHBICHHE IPYHTA MOJ HUKHAM KOHIOM 3a0uBHOM cBam Rs klla (Tc/mM7), 1m0
JTAHHBIM 30HANPOBAHUS B PACCMATPHBAEMOI TOUKE CIIETyeT ONPEAEIATH 1Mo Gopmyre

Rs = /1 0s, (26)
rae f1- kooddunment nepexoxa ot (s K Ry mpuHMMaemblit o Tabn. 15 He3aBUCHMO OT THIA
3o (o 'OCT 20069-81);

(s -CpefHee 3HAYCHHE CONpPOTHBICHHS TIpyHTa, Klla (Tc/M°), 10X HAKOHEUHHKOM 30HJIA,
MOJYYEHHOE U3 OMBITA, HA YYacTKe, PACIOIOKEHHOM B Mpeleax 0JHOro quameTpa d BhIIe U 4eThIpex
JIMAMETPOB HH)KE OTMETKH OCTpPHsI MPOEKTHpyeMoil cBau (rae d - muamerp KpYIJIOro WM CTOpPOHA
KBaJ[paTHOTO, WK OOJIbIIIAs CTOPOHA MPSIMOYTOJILHOTO CEYEHUSI CBAH, M).

CpenHee 3HaYeHHUE MTPEIETHHOTO CONPOTUBIICHHS IPYHTa Ha OOKOBOM TIOBEPXHOCTH 3a0MBHOU CBan
f, kITa (Tc/M°), 10 TAHHBIM 30HIMPOBAHHS TPYHTA B PACCMATPUBACMOM TOUKE CIIEYeT ONPEIeIsTh:

a) IpU MpUMEHEeHNH 30H10B Tuna | - mo dpopmyie

f=pf (27)
6) npu npumenennu 308108 Tuna |l wm Il - mo popmye
f = ZBihfsi hi ’ (28)

B dopmymnax (27) u (28):

rae Sz, fi - koo dumeHTsl, npuHUMaeMsble 1o Tabn. 15;

fs - cpenHee 3HaueHWe COMPOTHBICHUS TPyHTa Ha OOKOBOW IMOBEPXHOCTH 30HMa, Klla (TC/MZ),
orpeziensieMoe KaK 4acTHOE OT JeJICHUS] M3MEPEHHOro OOILIEeTO CONPOTHBIICHUS IpyHTa Ha OOKOBOM
MIOBEPXHOCTH 30HJA Ha IUIOLIa b €ro OOKOBOW MOBEPXHOCTH B IMpEAENax OT IMOBEPXHOCTH IPYHTa B
TOYKE 30HIUPOBAHUS JI0 YPOBHS PacIojOKeHHsI HIDKHEro KOHIIA CBau B BBLIOPAHHOM HECYIIIEM CIIOE;




. N 2.
fsi -cpenHee conpoTuBIeHHE i-TO CIIOS TPYHTA Ha GOKOBOM MOBEPXHOCTH 30H1a, KI1a (Tc/M7);
h; - Tommuna i-ro cimos rpyHTa, M.

Tabmnma 15
Qs, kITa (tc/M?) | f3; - kos(dumment nepexona ot | fs, s, kITa P> - ko3 punmeHt fi - koaddurment
gs K Rg (TC/MZ) nepexona ot f, k f st |mepexona ot fs k f st
JUTS JIISl BAHTOBBIX CBai 30H/a TUma | 3oxza tuna || wmm 111
3a0uB- TIpH Harpy3Ke
HBIX | CXKHMa- | BeIepruBa- pu pu pu npu
cBaii fo1Ieit 1011571 MeCYaHBIX | TBLIEBATO- | [IECUAHBI | MBUIEBATO-
IpyHTax TITMHHACTBIX X TJIMHHUCTBIX
rpyHTax | TpyHTax | TpyHTax
<1000 (100) 0,90 0,50 0,40 <20(2) 2,40 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 0,32 0,27 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 - - >120 (12) 0,75 0,40 0,40 0,30
20000 (2000) 0,30 - - - - - - -
> 30000 (3000) | 0,20 - - - - - - -

IMpnmedanne. J{1s BUHTOBBIX CBai B I€CYaHBIX IPYHTaX, HACHIIIEHHBIX BOJOH, 3Ha4eHWs Kodpduuuenta [
JIOJDKHBI OBITh YMEHBIICHHI B JIBa pasa.

5.12. Hecymyro criocoOHOCTh BUHTOBOHM CBaH, pabOTaloOMIel Ha CXKUMAIONIYIO U BBLIEPTHBAIOIIYIO
Harpysky, 10 pe3yabTaTaM CTaTHUECKOrO 30HIUPOBAHUS ClefyeT ompenenaTh 1o dopmyne (21), a
YacTHOE 3Ha4YEHHE MPEEIbHOTO CONPOTHBIICHHUS CBal B TOUKE 30HAMPOBaHUS - 1o (opmyre (25), rae
rIyOWHa MpUHUMAETCs YMEHBIIEHHON Ha 3Ha4yeHWe Juamerpa Jionact. [IpenenbHoe conpoTHBIECHHE
TpyHTa moj (Hax) JIOMACTBIO CBaW 10 JIAHHBIM 30HIMPOBAHUS TPYHTa B PacCMaTpHBAaEMOM TOYKe
CIIEyeT OTpenesiTs mo gopmyre (26). B atom ciaydae f; - KoOdpPHUIHEHT, TPUHAMAEMBIN TI0 Tadm. 15
B 3aBHCHMOCTH OT CPEIHEro 3Ha4YeHHs CONPOTHBIICHUS TPYHTA MOJA HAKOHEYHHKOM 30HIa B paboueit
30HE, NMPUHUMAEMON paBHOW JuameTpy Jomactd. CpenHee 3HAUCHUE NPEACTBHOTO CONPOTHBICHHS
IPyHTa Ha OOKOBOM MOBEPXHOCTH CTBOJIA BHHTOBOM CBaWl 10 IaHHBIM 30HIHPOBAaHHA TPYHTa B
paccMaTpuBaeMOil TOUKE CIIEAYeT OnpenemnsaTh mo Gopmyne (27) nim (28).

6. PACUET CBAMHBIX ®YHJAMEHTOB U X OCHOBAHUIA 1O
JE®OPMALIASIM

6.1. Pacuer ¢yHmameHTa M3 BHCSYMX CBaili M €ro OCHOBaHMS IO JeOpMalMsiM CIedyeT, Kak
MIPaBUIIO, IPOU3BOANTH KaK JJIsl YCJIOBHOTO ()yHJaMEHTa Ha €CTECTBEHHOM OCHOBAaHHMHU B COOTBETCTBHHU
¢ tpedosanmsimu CHull 2.02.01-83. I'panuisl ycnoBHOTo (yHIaMeHTa (CM. YEPTEX) ONPENeIsIoTCs
CIIEIyIOIIUM 00pa3oM:

CHU3Y - IUIOCKOCTBIO A, IpoxXoIsllel yepe3 HUKHHUE KOHIIBI CBal;

¢ OOKOB - BEPTHKAIBHBIMH IIOCKOCTSIMH AB u BI’, OTCTOSIIMME OT Hapy)XHBIX I'paHeil KpaiHuX
PSIIOB BEPTUKAIBHBIX CBail Ha paccrosaun htg(¢nm/4) (cM. depTex, a), HO He Gonee 2d B ciydasx,
KOTIJia o/ HKHUMHU KOHLIAMHU CBail 3aJIETat0T MbIICBATO-TIIMHUCTHIE TPYHTHI C ITOKa3aTeleM TeKy4eCTH
IL> 0,6 (d - omamerp WM CTOPOHA MONEPEYHOrO CEUCHHUsI CBaM), a IPHU HAIMYWH HAKIOHHBIX CBail -
MIPOXOSIIINMHU Yepe3 HIKHUE KOHIIBI 3THX CBal (CM. uepTex, 0);

CBEpPXY - MOBEPXHOCTBIO IUTAHUPOBKU IpyHTa Bl 31€Ch @) m - OCPETHEHHOE PACUE€THOE 3HAUECHUE
yIila BHYTPEHHETO TPEHUs TPYyHTa, olpeessieMoe 1o Gopmyie

h
2o ih;
T Sl — (29)
>h
7€ @ - PACUETHBIE 3HAYEHMs YIJIOB BHYTPEHHETO TPEHMs JUIA OTAEIbHBIX MPOMIEHHBIX CBasAMU
CIIOEB TPYHTA TOJMIIHHOM hj;

h - rny6OuHa morpyxeHus CBaii B TPYHT.
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Onpegesnenne rpaHull yCJI0BHOr0 )yHIaAMEHTA NP pacyeTe 0Ca10K CBailHbIX ()yHIAMEHTOB

Ipu pacuere no nedopmanusivM B COOCTBEHHBIH BEC YCIOBHOTO (DyHIaMEHTa BKIIIOYAIOT BEC CBal U
pOCTBEpKa, a TakXKe BeC TpyHTa B 00beMe ycIIOBHOTO (hpyHmameHTa. JlOMONHUTENbHOE BEPTHKAIBLHOE
JaBJICHUE Ha YPOBHE TMOJOMIBEI YCIOBHOTO (YHIaMEHTa OINpENessIIoT BCErja 3a BBIUETOM
BEPTHKAJILHOTO HAIPSHKEHUSI OT COOCTBEHHOTO Beca TPyHTa Ha YPOBHE 3TOH MOIOIIBEI HE3aBHCUMO OT
€€ IIMPUHBI.

[Mosry4yennsle o pacyery 3HadeHus AedopMaiui (0cagok) cBaifHOTO (hyHIaMEHTa M €ro OCHOBAHHUS
HE JIOJDKHBI ITPEBBINIATH MPeJeIbHBIX 3HAYEHUH B COOTBETCTBUH C YCIOBHEM (4).

(M3menennas pexaxuusi, [lonpaska 2003 r.)

6.2. Ecnum mpu CTPOUTENBCTBE NPEIyCMAaTPHBAIOTCS IUIAHUPOBKA TEPPUTOPHU  IOACHINKOM
(HaMBIBOM) BBICOTOI Ooiiee 2 M MW Jpyras IOCTOSHHAs (JOJTOBpPEMEHHas) 3arpy3ka TeppHUTOPHH,
SKBHBAJICHTHAS MOJCHINIKE, a B TpeJenax IIyOWHbI MOTPYKEHHs CBail 3aleratoT ciou Topda Wi Hia
tommuHON Oomee 30 cM, TO 3HaUEHWE OCAAKH CBaifHOrO (yHZaMEHTa W3 BUCSIYMX CBal CIemyeT
OIIPEeNeTISITh C YYeTOM YMEHbLIEHHs TabapHTOB YCIOBHOTO (hyHIaMEHTa, KOTOPBIA B 3TOM Cllydae Kak
IpU  BEPTUKAIBHBIX, TaK W TPH HAKJIOHHBIX CBasgX NPHHUMACTCS OrPaHMYCHHBIM C OOKOB
BEPTUKAIBHBIMU TUIOCKOCTSIMH, OTCTOSIIMMHU OT HAapYKHBIX T'paHed KPaiHUX PSIOB BEPTHUKAIBHBIX
cBait Ha paccTostHUE Nt Q(@n mi/4), e N - paccTosHEE OT HIDKHETO KOHI[A CBau 0 TMOJOMIBBI CIOS
Topda uiu nia romurHon 6omnee 30 cMm.

6.3. CaaiiHble ()yHJaMeHTBI M3 CBaif, pabOTalONMX KaK CBaU-CTOMKH, BHCSYME OJMHOYHEBIE CBaW,
BOCHPUHHUMAIOIIIME BHE KYCTOB BBIJCPTUBAIOLINE HATPY3KH, a TAK)KE CBaifHbIE KyCThl, paboTarolue Ha
JICWCTBUE BBIJIEPTUBAIOLINX HATPY30K, PACCUUTHIBATS 110 JieopMalusM He TpedyeTcs.

6.4. Pacuer cBaii 1o nedopMalsiM Ha COBMECTHOE JICHCTBHE BEPTUKAIBHOW M TOPU3OHTAIILHOM CHIT
U MOMEHTaA CJICAYCT BBIIIOJHATH IO YKa3aHHUAM PEKOMEHAYEMOI'O ITPHUIIOKCHUS 1, a pacyeT 0oCaaokK
MaJIOHAIrPy>KEHHBIX JICHTOYHBIX CBAaHHBIX (DyHIAMEHTOB M OJMHOYHBIX CBail OIyCKaeTcs BBHINOJIHATH
0 YKa3aHUSAM PEKOMEHIYEMBIX IIPHIIOKEHHH 3 1 4.

7. KOHCTPYUPOBAHUE CBAWHBIX ®YHJIAMEHTOB

7.1. Cnaiinble (hyHIAMEHTHI B 3aBUCHIMOCTH OT Pa3MEIEHHs CBall B IUIaHE CIIEAYET MPOEKTHPOBATh
B BUJIE!

a) OJJMHOYHBIX CBAaH - IIOJ1 OT/AENFHO CTOSIINE ONOPEI;

0) cBallHBIX JIEHT - TIOJ CTEHBl 3J@aHWIl W COOPY)XCHHWH Npu TIepenade Ha (QyHIAMEHT
pacnpezieNeHHbIX 110 JJIMHE Harpy30K C PacloloKeHHeM CBail B OJIUH, ABa paja U Ooiee;

B) CBaiHBIX KYCTOB - IOJ KOJIOHHBI C pacHOJIO)KEHHEM CBail B IJIaHE Ha YJacTKe KBaJIpaTHOM,
MIPSIMOYTOJIBHOM, TparnenenIaIbHON U APYroi GOpMBI;

I) CIUIOIIHOTO CBaifHOrO MOJA - IIOJ TSKENIble COOPYXKEHHS CO CBasMH, PaBHOMEPHO
pacrojoXeHHBIMH ITOJIBEEM COOPYXEHHEM M OOBEAMHEHHBIMU CIUIOIIHBIM POCTBEPKOM, IIOOIIBA
KOTOPOTO OIHMPACTCS Ha TPYHT.

7.2. Tlpu pa3paboTke NpOEKTa CBAHBIX (QYHJAMEHTOB HEOOXOAMMO YYHTBHIBATH CIEAYIOLIHNE
JJaHHbIE: KOHCTPYKTHBHYIO CXEMY IPOEKTHPYEMOTO 3JIaHWsl WIIM COOPYXKECHUS; pa3Mepbl HECYLIHX
KOHCTPYKLIMI M MaTepuall, U3 KOTOPOro OHHM NPOEKTUPYIOTCS; HaJM4Yhe M rabapuThl MPHOIMKEHUS
3ariayOJIeHHBIX MOMEIICHHH K CTPOUTEIbHBIM OCSIM 3J[aHHsl MJIM COOpPYXEHHS U UX (yHIaMEHTaM;
KOHCTPYKIIMH TI0JIOB M TEXHOJIOTHYECKUE HArpy3KH Ha HUX; Harpy3KW Ha yHJaMEHT OT CTPOUTEIbHBIX
KOHCTPYKIIMH; pa3MeleHne TeXHOJIOIMYECKOro 000py/IoBaHys, Harpy3KH, nepegaBaeMble OT HEro Ha



CTPOUTENbHBIE KOHCTPYKIUH, a TaKKe TpeOOBaHMUS K MPEAENbHBIM 0CaJKaM M KPeHaM CTPOHMTEIbHBIX
KOHCTPYKIHMI U (yHIaMEHTOB 1101 000pyJ0BaHHE.

7.3. Yucno cBaif B QyHIaMeHTe clienyeT Ha3HayaTh M3 YCIOBUS MaKCHMAIBHOTO HCIIOJIb30BaHHSA
MPOYHOCTHBIX CBOWCTB HMX Marepuaia IpU pacueTHOM Harpy3ke, IOIYCKaeMOil Ha CBaro, C Y4ETOM
JOITyCTHMBIX MIEPErpy30K KpaHUX CBail B (PyHIaMEHTe B COOTBETCTBUH C TpeOoBaHMsMH 11. 3.10.

Br10op KOHCTPYKIMM H pPa3MepoOB CBail JOIDKEH OCYIIECTBISITBECS C YYETOM 3HAYCHUH U
HalmpasJIeHUs I€HCTBHUA HArpy30K Ha (yHIAMEHTHI (B TOM YHCIIE TEXHOJIOTHYECKUX HArPY30K), a TAKXKE
TEXHOJIOTUH CTPOUTENHCTBA 3AHMUSI U COOPYKEHHUS.

7.4. CompsikeHHE CBAfHOTO POCTBEPKA CO CBasMHU JOIYCKAETCS MPEIyCMaTPUBATh Kak CBOOOIHO
OMHPAIOIIUMCS, TaK U )KECTKUM.

CBoOosiHOE OmNMpaHWe POCTBEpKAa Ha CBaW JODKHO YUYUTHIBAThCS B pacyeTax YCIOBHO Kak
LIAPHUPHOE COMNPSDKEHHE UM IPU MOHOJIUTHBIX POCTBEPKAX MOJDKHO BBIMOJHATBHCS ITyTEM 3a1E€NIKH
TOJIOBHI CBaH B POCTBEPK Ha MTyOnHy 5-10 cM.

KecTkoe conpsikeHHEe CBalfHOTO POCTBEPKA CO CBAsIMU CIELyeT IPENyCMaTPUBaTh B CIIy4ae, KOrja:

a) CTBOJIBI CBall pacroylaraloTcsi B CNaObIX TPyHTax (PBIXJIBIX MECKaX, IMbUICBATO-TIIMHUCTBIX
TpyHTaX TeKy4del KOHCHCTECHINH, Hiax, Topdax u T.IL.);

0) B MecTe CONpsDKEHHMSI CXKMMAOIIasi Harpyska, IepefaBacMasi Ha CBal0, NMPWIOXKEHa K HEH ¢
SKCLUEHTPUCHUTETOM, BEIXOAAIINM 3a IPEJEIBI €€ Apa CEUCHUS;

B) Ha CBAIO JICWCTBYIOT TOPU3OHTAJIbHBIE HArpy3KH, 3HAUCHHS INEPEMEIICHUH OT KOTOPHIX MNpH
CBOOO/THOM ONHMpaHHUH (OIIPEAEICHHbIE PAacieTOM B COOTBETCTBHH C TPEOOBAHUSIMH PEKOMEHIYEMOTO
TIpriIoXkeHus 1) oka3pIBatoTCst O0Jiee MpeaeIbHbIX IS MPOEKTUPYEMOTO 3/IaHuUs HITH COOPY)KEHNST;

T) B (hyH/IaMEHTE NMEIOTCS HaKJIOHHBIE MJIM COCTAaBHBIE BEPTHKAJIbHbIEC CBAH;

Il) cBau pabOTaIOT Ha BBICPTUBAIOIIIE HATPY3KH.

7.5. XKectkoe compspKeHUE Kene300€TOHHBIX CBail ¢ MOHOJIMTHBIM )KeJIe300€TOHHBIM POCTBEPKOM
CllelyeT TperycCMaTpUBaTh C 33/IeJIKOM TOJIOBHI CBa B POCTBEPK Ha TIIyOMHY, COOTBETCTBYIOLIYIO
JUIMHE aHKEPOBKU apMaTypbl, WJIH C 3a7elIKOM B POCTBEPK BBIMTYCKOB apMaTypbl Ha AJIHHY HX
aHKepOBKHM B cooTBercTBHM ¢ TpeboBanmsmMu CHull 2.03.01-85. B mocnexnem ciydae B rojioBe
Npe/IBApUTENBHO HANpSHKEHHBIX CBald J0JDKEH OBITh NMPEAyCMOTPEH HEHaINpsraeMblil apMaTypHBIN
KapKac, UCTONb3yeMbli B TaJIbHEHIIEM B KaueCTBEe aHKEPHOU apMaTyphl.

JomyckaeTca Takyke KeCTKOE CONPSKEHUE C MOMOILIBIO CBAPKHU 3aKJaJHBIX CTAIBHBIX 3JIEMEHTOB
NPY YCIIOBHH o0ecriedeHus TpeOyeMOi MPOYHOCTH.

[Mpumeuanus: 1. AHKepOBKa B POCTBEpPK CBail, pabOTAIONIMX Ha BBIAEPTUBAIONINE HArpy3kd (cM. m. 7.4, 1),
JIOJDKHA TIPEAYyCMAaTPHUBAThCS C 3aJIENKOI apMaTyphl CBail B POCTBEPK Ha TIIyOHHY, ONpEACTsIeMyI0 pacdeToM Ha
BbIACPTUBAHUEC.

2. HpI/I yCuieHnn OCHOBaHHK CyHIECTBYIOIINX q)yHI[aMCHTOB C IIOMOIIBIO 6yp0I/IH’beKHI/IOHHBIX cBai JUINHa
3ajIeNKu cBail B ()yHIaMEHT JOJDKHA IMPHHUMATHCS MO pacdeTy B cooTBeTcTBUH ¢ TpeboBanmsiMu CHull 2.02.01-83
WM Ha3HA4YaTbCs KOHCTPYKTHBHO PpaBHOU IIITU AWaMETpaM CBaW; INPU HEBO3MOXXHOCTH BBINIOJHEHUA 3TOIO
yciaoBud CIEAYET NPEAYyCMAaTPpUBATL CO3JAaHNEC YIIMPEHNA CTBOJIA CBAl B MECTC €€ IPUMBIKAHUS K POCTBEPKY.

7.6. XKecrkoe coeauHeHne cBaii co COOpPHBIM POCTBEPKOM JIOJDKHO —00ECIeYMBaThCs
KOJIOKOJIOOOpa3HBIMK OrojioBKaMu. [Ipu cOOpHOM pOCTBEpKe JOIMYCKaeTCsl TakKe 3aMOHOIMYMBaHHE
CBail B CIIELUANIEHO MIPEIYCMOTPEHHBIE B POCTBEPKE OTBEPCTHSL.

IMpumedanne. [Ipn HeOGonpmmMX BmaBimmBaromux Harpyskax [mo 400 kH (40 TC)] momyckaercs cBoGomHOe
OIMpaHHE POCTBEPKA HA BBIPOBHEHHYIO LIEMEHTHBIM PACTBOPOM HOBEPXHOCTD I'OJIOBBI CBAU.

7.7. CBau B KyCTe BHELICHTPEHHO HAarpy>KeHHOTO (DyHJaMEHTa CIIeIyeT pa3MelllaTh TakuM 00pazoMm,
YTOOBl PABHOACHCTBYIOIIAsI ITOCTOSHHBIX HAarpy3oK, MACHCTBYIOIIMX Ha (YyHIAMEHT, IPOXOAWIA
BO3MOXKHO OJIDKE K LEHTPY TSDKECTH ITUIaHA CBail.

7.8. [l BOCTIpHATHS BEPTUKAJIBHBIX HAIPY30K M MOMEHTOB, a TAK)Ke TOPH30HTAJIbHBIX HATPY30K (B
3aBUCHMOCTH OT HX 3HA4YCHUs M HAIpaBIeHHsA) OOMYCKAeTCs MpEeayCMaTpuBaTh BEPTHKAIbHBIC,
HaKJIOHHBIE ¥ KO3JIOBBIE CBaH.

HakitoH cBait He TODKEH PEBHIIATh 3HAYCHNH, YKa3aHHBIX B Ta0II. 16.

Tabmmia 16

Hakson 3a0nBHBIX cBait Haksion OypoBBIX cBall M CBaii-000JI0YEK THAMETPOM, M

mramerpom meree 1,0 M 1,0-1,2 I 1,6 | 2,0 3,0




Haxon 3a0uBHBIX cBait Haxion OypoBbIX cBali M cBaii-000JI0UEK JHAMETPOM, M

nuameTpom Meree 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. PaccrostHne Mexay ocsiMH 3a0MBHBIX BHCSYMX CBail 0€3 YIIMPEHHH B IUIOCKOCTH MX HIDKHUX
KOHIIOB JOJDKHO ObITh He Menee 3d (rae d - Wik muamerp Kpyrioro, Wid CTOPOHA KBAaIPAaTHOTO, WITH
OoJpIIasi CTOPOHA MPSIMOYTOJIBHOTO TIOTIEPEYHOr0 CEYEHHs CTBOJIA CBaW), a CBAaH-CTOEK - HE MEHee
1,5d.

Paccrosame B cBeTy Mexmy cTBojamMu OypOBBIX, HaOMBHBIX CBail W CBaif-000JIOYeK, a Takke
CKB@&)KMHAMH CBai-cTOJI00B JOKHO OBITh HEe MeHee 1,0 M; paccTOsSHHE B CBETY MEXKAY YIIUPEHUSIMHU
IIpU YCTPOWCTBE UX B TBEPJABIX U MOIYTBEPABIX MBUICBATO-TIIMHUCTBIX IpyHTax - 0,5 M, B Apyrux
HECKaJIBHBIX TpyHTaX - 1,0 M.

PaccrosHre Mexay HaKIIOHHBIMH WJIM MEXIy HAaKJIOHHBIMH M BEPTHKAJIbHBIMH CBasMH B YPOBHE
TIOJIOMIBBI POCTBEPKA CIEAYET IPUHUMATh NCXO/SI M3 KOHCTPYKTHUBHBIX OCOOCHHOCTEH (yHIaMEHTOB H
obecriedeHus NX HaJISKHOCTH 3ariyOJIeHus B TPYHT, apMUPOBaHUs 1 OCTOHHPOBAHHUS pOCTBEPKa.

7.10. Breibop mnuHBI CBall JOJDKEH INPOM3BOIUTHCS B 3aBUCHMOCTH OT TPYHTOBBIX YCIIOBHH
CTPOUTENIHON IUIOWIAAKH, YPOBHSI PACIOJIOKEHMs IMOAOLIBBEI POCTBEPKA C YYETOM BO3MOXKHOCTEH
HMEIoIIerocsi 000pyJNOBaHUS ISl YCTpOicTBa cBaiHBIX (pyHmameHToB. HipkHMI KOHeI cBaild, Kak
MIPaBUIIO, CIIEyeT 3anTyOJsiTh B MPOYHBIE TPYHTHI, Ipope3ast Ooiiee ciiadble HAIUIACTOBAHHS TPYHTOB,
TIPY 3TOM 3arinyOsieHne 3a0MBHBIX CBail B IPYHTHI, IPUHSATHIC 32 OCHOBAHUE, MO UX HIDKHHE KOHIIBI
JOJDKHO OBITh: B KPYHMHOOOJIOMOYHBIE, T'PaBEIHCTHIC, KPYIHBIE W CpPeTHEH KPYIMHOCTH IIeCUaHbIE,
MbIJICBATO-TJIMHUCTBIE TPYHTHI ¢ TokasateneM Tekydectd || < 0,1 - ne menee 0,5 M, a B mpouue
HECKaJIbHbIE TPYHTEHI - He MeHee 1,0 M.

IMpumedanne. J{ns ¢yHnameHtoB 3naHuil U coopyxenunit 111 xracca’ HYDKHME KOHIBI CBAM JIOILy CKaeTCst
OonypaTh B IECHAHLIX U MBUIEBATO-TIIMHUCTBIX I'PYHTAaX C OTHOCUTEJILHBIM COACPIKAHUEM OPraHU4C€CKOT0 BEIIECTBA
lom £ 0,25. B aTOM ciydae Hecymasi ClIOCOOHOCTH CBail JOJDKHA OMPEIENAThCS MO pe3yJbTaTaM MX HCIBITAHHH
cTaTHdecKoi Harpyskoil. Ilpu Hamamuy ciost morpe6eHHoro Topha HIKHUHM KOHEI cBail JODKEH OBITH 3ariryOJieH
HE MEHEE YeM Ha 2 M HIDKE TOAOMIBEI 3TOTO CJIOA.

! 31ech u manee KIACC OTBETCTBEHHOCTH 3AHMH M COOPYIKEHMIA IPHHAT cOrmacHo «[IpaBHIaM ydeTa CTENeH
OTBETCTBEHHOCTH 3JaHUN W COOPYXEHUH NpHU NPOEKTUPOBAHUM KOHCTPYKIHMID», yTBEpKAEHHBIM ['occTpoem
CCCP.

7.11. T'myObuHy 3a0KeHUs! MOJOIIBEI CBAfHOTO POCTBEpKa CIEAyeT Ha3HA4aTh B 3aBHCHMOCTH OT
KOHCTPYKTUBHBIX pENICHWH TOA3EMHOM YacTW 34aHHWsS WJIM COOPYKCHHs (HaJudusl TIo/Basa,
TEXHUYECKOTO TIOATONbS) M MPOEKTa IUIAHUPOBKH TEPPUTOPUH (CPE3KOI MM TOACHINKON), a Takxke
BBICOTHI POCTBEPKA, ONpeesieMol pacueToM. [t pyHIaMEHTOB MOCTOB ITO/IONIBY POCTBEPKA CIIETyeT
pacriosiaraTh BBIIIE WIIM HUXKE TOBEPXHOCTU AKBAaTOPUU, €€ IHA WU MIOBEPXHOCTU IPYHTA IIPU YCIOBHHU
obecriedeHus] pacueTHON HECYIeH CIIOCOOHOCTH W JIOJITOBEYHOCTH (PYHIAMEHTOB MCXO/S M3 MECTHBIX
KJIMMaTHYECKUX YCIIOBUI, OCOOCHHOCTEH KOHCTPYKIHMH (yHIAMEHTOB, oOeclieueHus TpeOOBaHHMH
CYIIOXOZCTBA U JIECOCIIIaBa, HAJISKHOCTH ITOUISKAIINX OCYIIECTBICHHUIO Mep 10 3(h(EeKTUBHON 3amuTe
cBali OT HEOJAronpusATHOTO BO3JCHCTBHSA 3HAKONEPEMEHHBIX TEMIIEpaTyp Cpeabl, JIeAoXoja,
WCTUPAIOIIET0 BO3/ICHCTBHS NIEpEMEIAIOIINXCS IOHHBIX OTIIOKEHUH B APYTUX (PaKTOPOB.

Ilpn crpouTensCcTBE Ha IYYHMHUCTHIX TPYHTax HEOOXOAWMO IpeaycMaTpHBaThb MeEpBI,
MPEJOTBPALIAOIINE WIM YMEHBIIAIOIIKAE BIMSHHE CHJI MOPO3HOTO IIy4e€HHs TPyHTa Ha CBailHBII
POCTBEpK.

7.12. B paiioHax cO cpemHEW TeMmIiepaTypodl Bo3Iyxa HauOoJiee XOJOJIHOHN TISITHIHCBKH HUKE
munyc 40 °C miist GyHIaMEHTOB MOCTOB B 30HE BO3JICHCTBHSI 3HAKOIIEPEMEHHBIX TEMIIEPATyp CIEAyeT
MIPUMEHATh CBAall M CBaH-CTOJIOBI CIDIONIHOTO CEUSHHS C 3aIllUTHBIM CJI0eM OeTOHa (IO MOBEPXHOCTH
paboueii apMaTyphl) He MeHee 5 cM. B paiioHax ¢ Temmeparypoil Bo3myxa Bbime muHyc 40 °C
JIOIyCKaeTcsl BHE aKBaTOPUU HCIIOJIb30BaTh CBaM CIUIOLITHOTO CEYEHUSI, TTOJIbIE CBAH U CBAH-000JIOUKH C
3alIMTHBIM CJIOEM OETOHa He MeHee 3 CM IMpPH YCJIOBUU OCYLIECTBIICHHS MEp MO IPeJOTBPAIECHHIO
00pa3oBaHMs B HUX TPEUIMH. B 30He mepeMeHHOro ypoBHS IOCTOSIHHBIX BOJIOTOKOB HE CIIEIYeT, Kak
NPaBUJIO, TPUMEHSTH OypOHaOMBHBIE CBaH U 3aIlOJHEHHbIE OETOHOM CBan-000JIOYKH.

Jlist 6ypoHaOHMBHBIX cBail (hyHIaMEHTOB MOCTOB 3alllUTHBIN CJ10i OeTOHA JTOJKEH OBITH HE MEHee
10 cm.

B 30He BO3zEHCTBUS TOJIOKHUTENBHBIX Temmeparyp (He MmeHee yeM Ha 0,5 M HuXKe ypOBHA




CE30HHOTO IPOMep3aHus IPYHTA WM HOAOLIBHI JEASHOTO MOKPOBA) MOXKHO NPUMEHSAThH CBAaU JIOOBIX
BHJOB 0€3 OTPaHUIEHUH 110 YCIOBHIO MOPO30CTOMKOCTH OETOHA.

7.13. Tlpu pa3paboTke MpOEKTa CBAWHBIX (YHIAMEHTOB HEOOXOJMMO YUHTHIBATH BO3MOMKHOCTH
mogseMa (BBIIIOpA) TMOBEPXHOCTH TPYHTAa INPH 3a0MBKE CBaif, KOTOPBIH, KaKk MPaBHIO, MOXET
MIPOUCXOAUTD B CITyJasix, KOT/a:

a) IUIOMIAaJKa CTPOMTENHCTBA CIOKEHA ITBIICBATO-TIIMHUCTBIMU TPYHTAMH MSTKOIUIACTHYHOH |
TEKy4eIUTaCTHYHOW KOHCUCTEHIIMI HJIM BOJIOHACHIIICHHBIMY MBUICBATHIMU M MEJIKHUMH MIECKAMU;

0) morpyeHune cBail MPOU3BOIAMUTCS CO THA KOTIOBAHA;

B) KOHCTPYKIHS CBAfHOTO (hyHZAaMEHTa MPUHATA B BHIC CBAWHOTO ITOJIS HJIM CBAaHHBIX KYCTOB IPH
PacCTOSIHUM MEXIY X KpalHUMHM CBassMHU MeHee 9 M.

Cpentee 3HaueHHE MOIBEMA OBEPXHOCTH TpyHTa h, M, ciiemyer onpenensats mo Gpopmysie

Vp
h=k E, (30)
rae K - koadunuent, npuHuMaeMbiidi paBHbIM (0,5-0,7 B 3aBHCHMOCTH OT CTEHCHH BIIAKHOCTH
TpyHTa, COOTBETCTBEHHO paBHoii 0,9-1,0;
V,, - 00beM Bcex cBaid, IOTPYKaEMBIX B IPYHT, M;
A - TToma b 3a0MBKY CBal MM TUTOIIA/b THA KOTJIOBAHA, M.

8. OCOBEHHOCTHU MPOEKTUPOBAHUS CBAMHBIX ®YHIAMEHTOB B
IMPOCAJOYHBIX TPYHTAX

8.1. IlpumeHneHue cBailHBIX (PYHZaMEHTOB B YCIIOBHSX NPOCAJOYHBIX TPYHTOB JOJDKHO OBITH
000CHOBaHO TEXHUKO-I)KOHOMUYECKHUM CPAaBHEHWEM BO3MOJKHBIX BapHAHTOB ITPOEKTHBIX peIleHHN
CBalfHBIX ()yHIAMEHTOB U (PYHIAMEHTOB HA €CTECTBEHHOM OCHOBaHHUHU.

[MpoexTrpoBanue cBalHBIX (PyHAaMEHTOB B TPyHTOBBIX ycnoBusx |l Tuma mo mpocagounocTH
JIOJDKHO BBITIOJTHSTHCS CIICIIMATN3UPOBAHHBIME OPTaHH3aIMSIMH.

8.2. Ilpm WHXXEHEPHO-TEOJIOTHYECKUX H3BICKAHUSAX Ha CTPOMTENBHBIX IUIOIIANKAX, CJIOKEHHBIX
NPOCAIOYHBIMH TPYHTaMH, CIIeIyeT OINpPEJEIsATh THII TPYHTOBBIX YCIOBHH C yKa3aHHMEM YacTHBIX U
MaKCHMAaIIbHBIX BO3MOJKHBIX 3HaYEHUH MPOCAJIKU IPYHTOB OT COOCTBEHHOTO Beca (IIPpU MOJICHINKAX - C
y4eTOM Beca IOJICHINKHM) M BBIJIEIATH CIIOW TPYHTAa, B KOTOPBIX MOTYT OBITH 3ariyOJieHbl CBau B
COOTBETCTBUU C TPEOOBAHUSAMM I1. §.4.

Jlist uccienoBaHusl TPYHTOB JTOJDKHBI OBITH BBHITIOJHEHBI OypeHHe CKBOKHH U MPOXOJKA IIypQoB.
Paccrosiaue MEXIY Bpra6OTKaMI/I HazHA4YacTCd B 3aBUCHUMOCTU OT CJIIOXKHOCTH HWHXCHECPHO-
re0JOrM4eCKMX YCJIOBHUI IUIOIIAAKH U JIOJDKHO ObITh He Oosiee 50 M. B mpezaenax KoHTypa OTIeIbHO
CTOALICTO 3JaHUA WM COOPYKCHUS JTOJPKHO 6])ITI) He MeHee 4 CKBAXXHH, a JJId 3}13HI/Iﬁ C Ijiomaabro
3actpoiiku meHee 1300 M? - 3 CKBa)XHHBL.

Ha 3actpauBaemMoil TeppUTOpUH JOJDKEH OBITh TINATENBHO HM3YYEH THAPOTEOJOTHYECKU PEeKHM
HOJ3EMHBIX BOJ Y JIaH MPOTHO3 BO3MOKHOTO €0 M3MEHEHMs NMPU IKCIUTyaTallMM MPOEKTUPYEMBIX U
CYLIECTBYIOLIUX 3/1aHUI U COOPYKEHUH.

®OusnKo-MeXaHW4YecKHe, B TOM YHCIE INPOYHOCTHBIE M JeOpPMalUOHHBIE XapaKTePUCTHKH
MIPOCAZOYHBIX U APYTUX BHJOB TPYHTOB, M3MEHSIOLINX CBOM CBOMCTBA IPH 3aMauMBAHUH, JOJDKHBI
OTIPEIENATHCS ISl COCTOSIHUSI IPUPOIHOMN BIAKHOCTH NPH MOJTHOM BOJIOHACHIIIEHHUH.

8.3. Ilpu mnpoeKTUpOBaHWUM CBaHBIX (YHAAMEHTOB B TPYHTOBBIX ycnoBusx |l Tuma mo
MIPOCAIOYHOCTH ¢ BO3MOXKHON IPOCAIKOM TPYHTOB OT COOCTBEHHOTO Beca cBbimie 30 cM clemyeT, Kak
MIPaBUJIO, MPEIycMaTpuBaTh MEPOIIPUATHS 110 NEPEBOY IPYHTOBBIX ycnoBui |l Tuna B | myrtem cpesku
TPYHTa W YIUIOTHEHUS IPEJBAPUTEIBHBIM 3aMaINBAaHUEM, 3aMauNBaHUEM CO B3PBIBOM, TPYHTOBBIMHU
CBasAMH W APYTUMH MeToAaMmH. I[Ipu COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHYECKOM OOOCHOBAaHHMHU
yKa3aHHbIE CHOCOOBI JOJDKHBI OOECHEYMBAaTh YCTPAaHEHHE IIPOCAAKH TPYHTOBOM TOJIIHM OT €e
cOOCTBEHHOT'0 Beca B MpEZeiax MIOMAaN, 3aHIMAaeMON 3JaHUEM WIIM COOPYXEHHEM, U Ha PACCTOSHHH,
PaBHOM IOJIOBHHE MPOCAIOYHON TONIIH BOKPYT HETO.

8.4. CpaifHple (QyHIAMEHTHI Ha TEPPUTOPHUAX C TNPOCATOYHBIMH TPYHTAMH TPH BO3MOXKHOCTH
3aMauMBaHUs TPYHTOB CIEAYeT IIPUMEHATH B CIydasx, KOTJa BO3MOXHA ITPOPE3Ka CBasIMU BCEX CIIOEB
MIPOCATOYHBIX U APYTUX BUAOB TPYHTOB, IPOYHOCTHBIE U Ae()OPMAIIMOHHBIE XapaKTEPHUCTHKH KOTOPBIX
CHI)KAIOTCSA TIPM 3aMaduBaHuM. HIKHNE KOHIBI CBall JOJDKHBI OBITH 3ariayOseHBl, KaKk MpPaBHIIO, B
CKaJIbHBIC TPYHTHI, MECYaHbIC IUIOTHBIE W CpEeJHEH IUIOTHOCTH, IIbIJIEBATO-TIIMHUCTBIE TPYHTHI C
ToKa3arejeM TEKydecTH B BOJOHACBIIIEHHOM coctosHuM | < 0,6 mist Bcex BHJOB CBail B IPYHTOBBIX



yenosusix | tuma, I < 0,4 ans 3a6uBHBEIX cBail u 1. < 0,2 114 6ypoHaOMBHBEIX CBail NIPU Sg g < Sy B
rpyHTOBBIX ycnoBuax |l Tuma, I < 0,2 mns 3a0uBHBIX cBail ¥ || < 0 111 OypoHaOMBHBIX CBal IPH Sy g <
Sy B IpyHTOBBIX ycioBusx Il Tuna (rme Sgq - Ipocaika OT COOCTBEHHOIO Beca IPyHTa C y4eTOM
TTOJICBHITIKY WJTH IPYTOW MPUTPY3KH €r0 TIOBEPXHOCTH). 3ariryOieHue CBail B yKa3aHHBIE TPYHTHI TOJDKHO
Ha3HAYaThCA IO pacyeTy Kak HamOOJbIIee W3 YCIOBHA, YTO OCAaKa CBAaM HE IPEBBICUT IPEACTHHYIO
0CazIKy Sy, ¥ U3 ycloBus obecriedeHus: TpedyeMoii HecyIei cnocoOHOCTH CBaul.

HpI/IMeanI/IﬂI 1. Ecmm Npope3Ka YKa3aHHBIX TPYHTOB B KOHKPETHBIX ClIydasdaX 3KOHOMHUYECCKH
Helesecoo0pa3Ha, TO B IPYHTOBBIX YCJIOBHUX | Tuma mo mpocaloyHOCTH it 31aHui u coopyxenuit 11l kiacca
JIOMYCKAeTCsl YCTPOMCTBO CBail (KpoMe cBaif-000J10ueK) ¢ 3ariayOJICHHeM HIDKHHX KOHIIOB HE MEHee YeM Ha 1 M B
CJIOH TPYHTA C OTHOCHTEIBHOM IPOCAS0YHOCTBIO S < 0,02 [mpu maBiennn He Menee 300 kIla (3 krc/cm?) u He
MEHee JaBJICHHs, COOTBETCTBYIOIETO AABJICHHIO OT COOCTBEHHOTO Beca IPYHTA U Harpy3KH Ha ero MOBEPXHOCTH]
OpU YCJIOBHH, YTO B 3TOM Cllydae OOECIeuMBaeTCs Hecylas CIHOCOOHOCTh CBai, a CyMMapHbIC 3HAUCHHUS
BO3MOJKHBIX IPOCAAOK U O0CaA0OK OCHOBaHUA HE MNPECBBIAOT NPEACIbHBIX 3HAUYCHUMN JUI 3JaHUS U COOPYIKEHUA
IIPY HEPAaBHOMEPHOM 3aMaYyMBaHUU IPYHTOB.

2. Cpau-KOJIOHHBI OJHOATaXHBIX 3maHuil |1l kmacca B rpyHTOBBIX ycnoBusaxX | Tuma fomyckaeTcss onMpaTh
HI>KHMMH KOHIIJAMM Ha TPYHTHI C Sg) > 0,02, €CJIM HeCy1Ias CIIOCOOHOCTE CBai HNOATBEPKACHA UCIIBITAHUAMU.

8.5. B cmyuae, ecnu mo pe3ynbTaTaM HH)KEHEPHBIX H3BICKAaHMH YCTaHOBJICHO, YTO IOTPY)KEHHE
3a0MBHBIX CBail B MPOCAJOYHBIC TIPYHTHI MOXKET OBITh 3aTPYyJHEHO, B IPOEKTE IOJDKHO OBITh
IPEIYCMOTPEHO YCTPOIMCTBO JHMAEPHBIX CKBAKHH, AMAMETP KOTOPHIX B TPYHTOBBIX YCIOBMAX | Tuma
ClleyeT Ha3HayaTh MeEHee pa3Mmepa cedeHus cBau (mo 50 Mm), a B rpyHTOBBIX ycnoBusx Il tuma -
paBHBIM eMy uiaH MeHee (2o 50 MM). B nocnennem ciydyae TuaepHble CKBaKMHBI HE JOJDKHBI BEIXOAUTD
3a MpeIeNbl IPOCeNaroNIei TOMIIH.

8.6. Pacuer cBali, mpuMeHsSeMBIX B TPYHTOBBIX YCIOBUSAX | Tuma, ciemyer NpOW3BOIWUTH B
COOTBETCTBHU C YKa3aHWSMH pa3a. 4, 6 U PeKOMEHAYyeMOTro MPHIOXKEHHA | ¢ y4eToM TOTro, 4TO
COTIPOTHBIICHHUS TPYHTOB IO/l HIPKHUMY KOHIIAaMK R 1 Ha 60K0Boi# moBepxHocTH f; cBam (cMm. Tabi. 1, 2
u 7), ko3pPuIUeHT TponopiHoHanbHocTd K U a (CM. peKOMeHIyeMoe Npuiiokenue 1), MOIyib
nedopmanmu E, yroq BHYTPEHHETO TPEHHS ¢ U YIEIbHOE CILEIUIEHHE ¢ JOJDKHBI ONpPEACNATHCS MPH
YCIIOBUSX:

a) eclM BO3MOXXHO 3aMayMBaHUE TPYHTa - TO NPH IOJHOM BOJOHACHIIIEHWH TPYHTa, MPH 3TOM
pacueTHble TaOJIMYHBIE XapaKTEePHUCTHKH CJIeAyeT MNpHUHUMAaTh TpU TOKazaTele TeKydecTH,
ompeensieMoM 1o Gopmyie

0,9ey,, W
p
Vs
. C— (31)
W —Wp

e € - KOO QUIUEHT MOPUCTOCTU TPYHTA IPUPOTHOM IIOTHOCTH;

Y - YICIBHBIH Bec BOABL; %, = 10 kH/M® (1 To/m);

% - YZIeJIbHBIN BEC TBEP/bIX YaCTHII, kH/m® (TC/M3);

W,, W, - B1a)XHOCTb 'PyHTa Ha TPAHMIIC PACKATHIBAHUS U HAa TPAHHIIE TEKYYECTH B JOJISIX €IUHHIBI;

ecau o ¢popmyne (31) 1. < 0,4, cnenyer npunumars |, = 0,4;

0) ecnM 3amauMBaHUE I'PYHTAa HEBO3MOXKHO - TO NpH BiaxHoctd W u mokaszarene Tekydectd I
IpyHTa B IpUpoHOM cocTosinuH (korna W < W, mpunumaercs Wh).

8.7. Hecymas cnocoOHOCTH CBail B BBHIIITAMIIOBAaHHOM JIOXKE, INPUMEHSAEMBIX B TIPYHTOBBIX
ycnoBusix | Tuma, moypkHa Ha3HA4aThCS B COOTBETCTBHU C TpeOOBaHMAMH II. 4.4 Kak I 3a0MBHBIX
cBail ¢ HaKJIOHHBIMU TPaHSAMH IIPH COOMIOIEHUHN JOIIOJHUTEIBHBIX TPEOOBAHHMMH, N3IOKEHHBIX B I1. 8.6.

8.8. Hecymryto criocoGHOCTh cBail, MPUMEHSIEMBIX B TPYHTOBBIX YCIOBHSAX | THIIA, IO pe3yibTaTam
UX CTaTHYECKUX HCHBITAaHWH, NMPOBENEHHBIX C JOKAJbHBIM 3aMauyMBaHHEM TPYHTa B Ipelenax Bcel
muHel cBan coritacHo 'OCT 5686-78, ciemyet onpenensiTh B COOTBETCTBHH C TPEOOBAHUSIMH pas. S.

B rpyHTOBBIX yCIOBUSX | TUIIA IPH HAJTMYHH OIIBITA CTPOUTENBCTBA HAa 3aCTPanBaeMOi TEPPUTOPUH
U Pe3yNbTaTOB paHee BBINOJHEHHBIX CTAaTHYECKUX HCIBITAHUKA CBail B aHAJIOTHYHBIX YCIOBHSX
WCIIBITAHHS CBAH JOIMyCKAaeTCsl He IPOU3BOAUTE.

He nomyckaercs ompenensTs HECYIIYIO CIIOCOOHOCTh CBaif M CBal-000JIOYEK, yCTpaMBaeMbIX B
MIPOCAJOYHBIX TPYHTAX, 11O JAHHBIM PE3yJIbTaTOB MX AWHAMHYECKUX HCIIBITAHUHU, a TAKXKE ONPENeIsTh
pacueTHple CONPOTHBICHHS IPOCANOYHBIX TIPYHTOB IOJ HIKHHM KOHIOM R W Ha OOKOBOI
MOBEPXHOCTH CBau fj MO JaHHBIM Pe3yJbTATOB MOJNEBBIX MCIBITAHWI TUX TPYHTOB 30HIHPOBAHHEM.
Crartndeckoe 30HIUPOBAHME JIOMTYCKAETCS NPUMEHSITh HIDKE TPAHHUIBI MPOCATOYHON TONIIM TpH
BBIOOpE CJIOEB TPYHTA JUTS ONTMPAHMS CBAail B COOTBETCTBHH C 1I. 8.4.



8.9. B rpyHTOBBIX YCIOBHAX | THIIa TOMHUMO CBaii, yKa3aHHBIX B pa3[. 2, CIeIyeT TakKe IPHUMEHSTh
HaOWBHBIC OCTOHHBIE W KEJIe300eTOHHBIE CBal, YCTPauBaeMbIe B MPOOYPEHHBIX CKBAXKHHAX C 3200€M,
YIUTOTHEHHBIM BTPaMOOBBIBaHUEM IIeOHS Ha ryOnHy He MeHee 3d (rme d - mnamerp CKBaKHHBI).

B rpyHTOBBIX YyCchoBumsax Il Tuma pekoMmeHIyeTcs NPHMEHATh CBa C aHTH()PUKIHOHHBIMH
MIOKPBITUSIMH, HAaHECEHHBIMH Ha YacTh CTBOJIA, HAXOMAIIYIOCS B IIpeiesiax NPOCEeIatoIIeid TOIIIH.

8.10. CBau no Hecylel crmocoOHOCTH IPYHTOB OCHOBAHUSI B TPYHTOBBIX ycioBusix Il Tuna cnenyer
PacCUHTHIBATD UCXO/S U3 YCIOBHS

NSE%—%&, (32)
rane N - pacuernas Harpyska, kH (TC), Ha OAHY cBao, ompejeiseMas MPH NPOCKTUPOBAHUH
cBaifHBIX (D)YHIAMEHTOB 3[JaHUH U COOPYKEHHUII;
Fs- Hecymas cnocoOHocTh, KH (TC), onpenensiemasi B COOTBETCTBHH C II. 8.12;

% -K03(hGUINEHT HaIKHOCTH, TPUHUMAEMBIH 10 yKazaHusM 11. 3.10;

% -KOA(GUIUEHT YCIIOBUH pPabOThI, 3HAYEHHUE KOTOPOrO 3aBHCHUT OT BO3MOXKHOTO 3HAYCHUSI
MIPOCAJIKH TPYHTA Sgi: TIPH Sg| = 5 cM ), = 0, Tipu S > 25, % = 0,8, U IpOMEKYTOUHBIX 3HAYCHUH Sy J¢
OIpEeNeIIAeTC NHTEPIOSILUEH;

P, - oTpunarenbHas cuia TpeHUs, ONpeAenseMas B COOTBEeTCTBUM ¢ 1. 8.11.

[Ipumeuanus: 1. 3Hauenue P, cienyeT onpeaessaTh, Kak MPaBwio, IJIs MOJHOCTHIO BOJOHACHIIIEHHOTO IPyHTa
(pu BO3MO’KHOM 3aMa4yMBaHHU IPYHTOB CBEpPXY). B ciiydae 3amMaunBaHus TPyHTOB CHH3Y (IPH HOABEME YPOBHSA
IOA3CMHBIX BOH) OTpHULATCIIbHAs CUJIa TPECHUA Pﬁ ONpEACIIACTCA AJIsI TPYHTOB HpHpOZ[HOfI BJIA)KHOCTH.

2. ITo mpoYHOCTH MaTepHalla CBaM JOJDKHEI OBITh paccuuTansl Ha Harpy3ky N + P, (ipu 3aMaduBaHNM TPYyHTOB
cepxy) wii N + P, (py 3aMavunuBaHUK TPYHTOB CHH3Y), NEHCTBYOMIYO Ha riry6uHe hg (em. m. 8.11).

8.11. OrpunarensHas cuia TpeHus P, B BOJOHACHIIIEHHBIX TPYHTaX U P} B TPYHTax MPHUPOIHOM
BIIQKHOCTH, JEHCTByMOmas Ha OOKOBOM TMOBepXHOCTH cBaw, KH (TC), mpuUHUMAaeTcs paBHOH
HaubONbIIEMy MPEAEITFHOMY COMPOTHUBICHHUIO CBaW IHHON Ng MO HMCIBITAHWSAM BBIACPTHBAIOLICH
Harpy3koit cormacHo I'OCT 5686-78* COOTBETCTBEHHO B BOIOHACHIIMIEHHBIX TPYHTaX W TPyHTax
NPUPOTHON BIAXKHOCTH.

Jlo mpoBeieHNs NCIIBITAHNH Ha BBIICPTUBAHNE 3HAUCHNE P, TOIyCKaeTCs ONpeessiTh o GpopmyIe

hS
P =udth, (33)
0

1€ U - IEPUMETP, M, YJ9acTKa CTBOJIA CBaH;
hg - pacuernas rmy6uHa, M, 10 KOTOPOW MPOM3BOMHUTCS CYMMHpPOBaHHE CHJI OOKOBOTO TPEHUS
MIPOCEAAIOIINX CIIOEB TPYHTA, NPUHMMaeMasi paBHON IIyOWHe, I7ie 3HaYeHHE TPOCAJKN TPYHTA OT
nerctBust coOcTBeHHOro Beca paBHO 0,05 M; 3HaueHWE MPOCAAKM TPYHTA OCHOBAHMS JIOJDKHO
OTIPENENATHCS B COOTBETCTBIH ¢ Tpeboanmssmu CHull 2.02.01-83;
7 - pacueTHOe conporusienne, kIla (tc/m?), onpeaensemoe 10 rayGunsl h = 6 M 10 hopmyIte
5= ¢ oglge +C,

31ech & - Ko dueHT 60KOBOro NaBieHusl, IPUHUMAaeMblii paBHbIM 0,7;

@, C| - pacUeTHbIEC 3HAYCHUS YIJIa BHYTPEHHETO TPEHUS U YIEIBHOTO CIUEIJICHUs, OCPEIHEHHBIE MO
rnybune Ny u ompexnensembie B cootBercTBUH ¢ [OCT 12248-78 mo MeTomy KOHCONUIMPOBAHHOTO
JIPEHUPOBAHHOTO cpe3a: mpH riybuHe 6 M < h < Ny 3HaYeHHe T, IPHHUMACTCSI TOCTOSHHBIM U PaBHBIM
3HAYEHHMIO 7; Ha NITyOHUHE 6 M;

Og - BEPTHKAIBHOE HAMPsKEHUE OT COOCTBEHHOIO BECa BOJIOHACHIILIEHHOIO IpyHTa, KIla (te/mP);

hj -tommuea, M, i-r0 CIOS MPOCAZOYHOrO TPYHTA, OCEHAIOLICr0 MNpPH 3aMavyHBaHUH U
COIPUKACAIOIIErocs ¢ 60KOBOIT MOBEPXHOCTHIO CBaH.

8.12. Hecymryto cniocobnocth Fy, kH (TC), cBaif, paboTalonmx Ha CKUMAIOIIYIO Harpy3KYy, CIeIyeT
OTIPEETIATH:

a) 0 pe3ynbTaTaM CTAaTUYECKUX WCIBITAHUN CBail C JIOKAJIbHBIM 3aMadMBaHHEM - KaK Pa3HOCTb
MEKIy HeCylmeld CIoCOOHOCTRIO CBaif uMHOM | Ha BIaBIMBAIOINYI0 Harpy3Ky W HECYIIeH
CITOCOOHOCTBIO CBai JUTHHOM Ny Ha BBIIEPTHBAOIIYIO HATPY3KY;

0) pacyeToM B COOTBETCTBUH C YKA3aHHSIMH II. 8.6 B YCIOBHSIX TIOJTHOTO BOJIOHACKHIIICHNUS TPYHTOB B
npe/enax CiIoeB rPYHTa HIDKE TIyOuHSI Ng.

8.13. IlpoBeneHue cTaTHYECKUX WCIBITAHUN CBail B rpyHTax |l THIA IO MPOCATOYHOCTH SBIISACTCS
00s13aTeNbHBIM.

8.14. JIns oco00 OTBETCTBEHHBIX COOPY)KEHMH M TpPH MaccoBOM 3acTpoiike B paifoHax ¢



HEHW3y4YEeHHBIMH TIPYHTOBBIMH YCIOBHSAMH CIEOyeT MPOU3BOAWTH HCIBITAHHA C JJIUTEIBHBIM
3aMa4MBaHUEM OCHOBAHHMS JIO TOJHOTO IMPOSIBIEHHS NPOCAIOK IO Iporpamme, pa3spabOTaHHOW Iuis
KOHKDETHBIX YCIOBHH ¢ TIPHUBIEYEHHWEM CICHHATU3UPOBAHHONW HAYYHO-HCCIIEIOBATENBCKOM
OpraHH3alHH.

8.15. Ecniu Ha GOKOBOI MOBEPXHOCTH CBail BO3MOYKHO IOSIBIICHHE OTPHLATENBHBIX CHJI TPEHHUS, TO
0CaJKy cBaifHOTO (hyHIaMEeHTa U3 BUCAYMX CBail CIEMyeT ONPEAeNATh KakK Ul YCIOBHOTO (GYHIAMEHTA,
KOTOpBIIl NMpHHHMAaeTcss OrPaHHYEHHBIM C OOKOB BEPTHKAIBHBIMH IUIOCKOCTSIMH, OTCTOALIMMH OT
HAPYXKHBIX TpaHel KpallHWX PSAJOB BEPTHKANBHBIX CBail Ha paccrosHud Nmdtg(@um/4), tme hy -
paccTosiHie OT HIDKHEr0 KOHIa cBam jo Tyouubl hg; (@ume - TO ke, uto B Qopmyne (29),
ompezensieMoe B peienax ClIoeB Ha TIyOuHy Npy.

Ipn nmozacuere Harpy30Kk K COOCTBEHHOMY BeCy YCIOBHOTO ()yHIaMEHTa JIOJKHBI OBITH 100aBICHBI
OTpHUIaTeNbHbIC (HETaTUBHBIE) CHJIBI TPEHMS, OINpeAeNeHHble o ¢opmyne (33) mpu mepumerpe u, M,
PaBHOM NEpPHMETPY POCTBEPKa B TPEIENax €ro BBICOTHI M IEPUMETPY KyCTa MO HApYXKHBIM TPaHIM
CBail.

8.16. Ompenenenrie HEPaBHOMEPHOCTH OCAIOK CBAalHBIX (YHIAMEHTOB B NPOCATOYHBIX I'PYHTaX
JUISL pacueTa KOHCTPYKIIUH 31aHNH ¥ COOPY)KEHUH JIOJKHO MPOU3BOIUTECS C YUETOM MPOTHO3UPYEMBIX
W3MEHEHUH THMIPOTCOJIOTHYECKUX YCIOBMH IUIOIIAAM 3aCTpPOMKM M BO3MOXKHOTO Hambojee
HEONaronpuATHOrO BHIAa M  pAacloOJOXKEHHWsS WCTOYHMKA 3aMayMBaHMs 10 OTHOLICHHIO K
paccuuThIiBaeMoMY QYHIAMEHTY UM COOPY)KEHHUIO B IIEJIOM.

8.17. B rpynToBbIx ycnoBusx |l Tnna B ciydae, Korza Bo3MOXKHa ITPOCaiKa TPyHTa OT COOCTBEHHOTO
Beca, NPUMEHEHHE CBaifHBIX (YHIAMEHTOB HE HCKJIIOYaeT HEOOXOIUMOCTH  BBITIOJHEHHS
BOJIO3AIIMTHBIX Meponpuatuil. [Ipy 3ToM norkHa OBITH Tak)Ke HpEeITyCMOTpEeHa paspeska 3/1aHHul
OCaIOYHBIMM IIBaMH Ha OJIOKM TIpocTOd KOHGHrypanuu. B NpOM3BOACTBEHHBIX 3IaHUIX
MPOMBIIIJICHHBIX ~ NPEANpUSTHH, O00OpYIOBaHHBIX KpaHaMH, KpOME€ TOTO, JOJDKHBI — OBITh
MIPEAYCMOTPEHbl KOHCTPYKTHBHBIE MEpOIPHATHS, OOECIeunBaoONIie BO3MOXKHOCTh PUXTOBKH
TTOJIKPAHOBBIX MyTEH Ha yABOCHHOE 3HAYEHUE PACUETHOM OCaJKH CBAHBIX (DYHIIAMEHTOB, HO HE MEHeEe
TTOJIOBUHEI IIPOCAJIKU TPYHTa OT COOCTBEHHOTO Beca.

8.18. Ipu mpocaakax rpyHTa OT COOCTBEHHOTO Beca Ooiee 30 CM CIeayeT yIUTHIBATH BO3MOMXKHOCTD
TOPU3OHTAIILHBIX TEePEeMENIeHNI CBalHBIX (DyHJaMEHTOB, MOMANAONIUX B MPEEIbl KPUBOJIMHEHHOM
YacTH MPOCaIOYHON BOPOHKH.

8.19. B rpynTOBBIX ycioBusx |l Tuma mpu onpeneneHuu Harpy3ok, JNEHCTBYIOLIMX Ha CBAHHBIN
(yHIaMeHT, cieIyeT Y4YUTBHIBATh OTPHUIIATENbHBIE CHIIBI TPEHMs, KOTOPBIE MOTYT IMOSBIATHCS Ha
PacrtojoKEeHHBIX BBIIIE IMOJOUIBBI CBAWHOTO POCTBEpKa OOKOBBIX IMOBEPXHOCTSIX 3ariTyOJICHHBIX B
TPYHT YacTell 34aHHs UIIK COOPYKEHHUS.

8.20. IIpu npuMeHeHHN CBalHBIX (PYHAAMEHTOB IUIAHUPOBOYHBIE MOJICHITIKY TPYHTOB OoJiee 1 M Ha
TEPPUTOPUSAX, CIOKEHHBIX IPOCAJOYHBIMUA TPYHTaMH, IOMYCKAIOTCS TOJNBKO IPH CIENHAILHOM
000CHOBaHUH.

8.21. Ilpy mpoeKTUPOBAaHMM CBAWHBIX (PyHIAMEHTOB, yCTpaMBaeMbIX B TPYHTOBBIX ycnoBusx |l
THIIA, KOO(Q(UIMEHT HAIeXHOCTU 110 HA3HAYCHHIO HE YUHTHIBACTCS.

9. OCOBEHHOCTHU IMMTPOEKTUPOBAHUS CBAMHBIX ®YHJIAMEHTOB B
HABYXAIOIIUX I'PYHTAX

9.1. Ilpu nNpPOEKTHPOBAHHU CBAaHHBIX (YHAAMEHTOB B HaOyXalOIIUX TIPYHTAaX JOIyCKaeTcs
IpeycMaTpuBaTh KaK IOJHYIO MPOPE3KY CBassMU BCEH TOJNIIM HAOyXaroLIMX IPYHTOB (C ONUpaHUEM
HIDKHUX KOHIIOB Ha HEHaOyXaloI¥e IPyHTHI), TAK M YACTHYHYIO IPOPE3KY (C ONHPAaHHEM HIKHUX
KOHITOB HEMOCPEACTBEHHO B TOJIIIIE HAOYXAIOIIHUX TPYHTOB).

9.2. Pacuer cBaifHBIX (yHIAMEHTOB B HaOyXaromMX TIPyHTax CJIEAyeT MPOU3BOIAMUTH IO
TpeNeTIbHBIM COCTOSTHHSAM B COOTBETCTBHH C TPeOOBAaHUSAMH, IPUBENEHHBIMHU B pa3a. 3-6. [Ipu pacuere
cBaifHBIX (pyHIaMeHTOB B HaOyXaloIMX TIpyHTax 1o AedopManusM HOJDKEH TAKKEe BBINOIHATHCS
JOTIOJTHUTEIBHBIN pacyeT Mo OIpeNeNICHHIO oabeMa CBail pu HabyXaHUH TPYHTa B COOTBETCTBHU C
TpeboBanusiMu mil. 9.4-9.6.

9.3. Tlpu pacuere cBaiiHbIX (PYHAaMEHTOB B HaOYXAIOMIMX [PYHTAX MO HECYIIEH CrOCOOHOCTH
3HAYECHUs PacUeTHBIX CONPOTHBICHHWI HaOyXarolIMX TPYHTOB IOJ HIDKHUM KOHIIOM R 1 Ha GOKOBOi
noBepxHOCTH fj cBaum min CBam-0OONOYKHM [OJDKHBI NPUHAMATHCS HA OCHOBAHHH PE3YyJIbTATOB
CTaTMYECKMX WCMBITAHUHA CBal W CBail-IITaMIOB B HAOyXalOIIMX TPyHTaX C 3aMadWBaHWEM Ha
CTPOUTENBHON IUIOIIA/AKE WM MPUJIETAIOMNX K HEll TeppUTOPHAX, UMEIOIINX aHAJOTHYHBIC TPYHTHI.



[lpu oTCyTCTBMM KO BpEMEHM MNPOEKTHPOBAHMS CBaWHBIX (DYHIAMEHTOB DPE3yNbTaTOB yKa3aHHBIX
CTaTHYECKUX UCIBITAHUI pacyeTHOE CONMPOTHUBIIEHHE HA0YXaIOINX TPYHTOB 110 H)KHUM KOHIIOM R 1
Ha 60KOBOI TTOBepXHOCTH f; CBaif M cBaii-060I0UeK qUAMETPOM MeHee 1 M J0IycKaeTcst IPUHUMATH 110
T1abn. 1, 2 m 7 kKak i HeHaOyXaroIIWX TPYHTOB C BBEICHHEM AONOJIHHUTENBHOTO Ko3(dduimenta
ycioBuid paboTsl TpyHTa Y = 0,5, yUUTBIBAEMOT0 HE3aBHCHUMO OT JAPYIUX KOA(P(PHUIUEHTOB yCIOBHN
paboThI, IPUBECHHBIX B Ta0J. 3 U 5.

9.4. TIonseM hgyp, M, 320MBHBIX CBail, IOTPY)KEHHBIX B IIPeIBapUTEIBHO IPOOYPEHHBIE JIHAEPHBIE
CKBa)XHMHBI, HAOUBHBIX CBail 0€3 yIIMPEHHMs, a TAKKe CBali-000JI09YEK, HE MPOPE3AIONTUX HAOYXAIOIIYIO
30HY I'PYHTOB, CIIe[lyeT ONpPEAeIIsTh 1Mo (hopmylie

_ , , 0,0001
hsw,P - (hsw - hsw,p)Q + hsw,p - = N (35)

r7e hgy, - ToTbeM TIOBEPXHOCTH HAOyXaKoIero rpyHTa, M;

h%wp - HOOBEM CIIOSL TPYHTa B YPOBHE 3aJ0XKCHMsS HIDKHETO KOHIA CBail (B Clydae IpPOPE3KH
Habyxatoruero rpyHta h 5y, = 0), M;

Q, o -xkoopdunmentsl, onpenensiemMple Mo Tabdm. 17, mpu 3ToM ) 3aBUCHT OT MOKazaTems a,
KOTOPBIM XapakTepu3yeT yMeHbIIeHHe Jedopmanny 1o riyOuHe MaccuBa NMpH HaOyXaHWUH TPyHTa U
MIpUHUMAETCs 71l HaOyXaromux IiuH: capmarckux - 0,31 M, apansckux- 0,36 M ¥ XBATBIHCKHX -
0,42 M

U - IepuMeTp CBaM, M;

N -pacdernass Harpy3ka Ha cBaio, kH (Tc), ompeneneHHas ¢ KO3(QQHUIUEHTOM HAAEKHOCTH IO
Harpyske % = 1.

IlpenenbHble 3HAUCHHS TIOABEMA COOPYXKEHHMH, a Takke 3HaueHHE I0JbeMa II0OBEPXHOCTU
HaOyxaromiero rpyHra hg, U mogbema ciost TpyHTa B YPOBHE PacIIONIOKEHHS HIKHUX KOHIIOB CBaii Ngy
CIIENTyeT OMpPEAENATh B COOTBETCTBUM ¢ TpeboBanusimu CHull 2.02.01-83.

Tabmmma 17
I'myOuna morpykeHus Koshguument Q npy 3HAYCHUX a, M Kos¢dumment o, m*/kH
CBaH, M 0,2 0,3 0,4 0,5 0,6 (mM?/1c)
3 0,72 0,62 0,53 0,46 0,40
4 0,64 0,53 0,44 0,36 0,31 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 0,35 0,26 0,20 0,15 0,5(5)
8 0,44 0,31 0,22 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. Tlpu npopes3ke cBasMU HaOYXaroU[UX CIOEB TPyHTa M 3ariayOlieHMH MX B HEHaOyxarollue
TPYHTBI IOJBEM CBaffHOTO (yHIaMeHTa OyaeT MPaKTHYSCKH UCKITFOUCH MPH COOITI0ICHHUH YCIOBUS

N> F,, - (36)
Tk

rae Fgy - paBHOZEHCTBYIOIIAs pacueTHBIX cuil mogbema, KH (TC), nmeiicTByromux Ha OOKOBOM
MTOBEPXHOCTH CBaW, OIpeAeNsieMas Mo pe3yibTaTaM HX TOJIEBBIX HCIIBITAaHWI B HaOyXalOMIMX TPYHTaX
WIN ompernensieMasl C HCIOJIB30BaHUEM JaHHBIX Tall. 2 ¢ yderoM Kod(hQHIMEeHTa HaJEKHOCTU MO
Harpy3Kke JJsl CUIl HabyxaHusi rpyHTa % = 1,2;

Fa, - Hecymas cmocobHOCTh, KH (TC), ydacTKa cBam, pacmoiI0KeHHOTO B HEHAOYXaloImeM TPYyHTE,
NP JEHCTBHHU BBIICPTHBAIOLINX HATPY30K;

7% - TO ke, uTo B popmyie (2).

9.6. Ilogsem cBail muamerpoM Oonee 1 M, He Impope3aroLIUX HaOyXaroIIKe CIIOU IPYHTA, AOJDKEH
OIIPEAENAThCST Kak Jsl (yHJAaMeHTa Ha €CTECTBEHHOM OCHOBAaHHMW B COOTBETCTBHH C TPEOOBAHUSIMH
CHull 2.02.01-83. Ilpu 3ToM moaseM cBau C YUIUPEHHEM [OJDKEH ONpPENesTbCcA MpHU JIeHCTBUU
Harpy3ku F, paBHOii:

Fu =N+ m Vg - Fa, (37)



rae N, Fgy, - T0 ke, uto B popmyne (36);

71 - pacUeTHOE 3HAYEHHE YAeIbHOro Beca rpynTa, KH/M® (Te/M°);

Vy- 00beM TpyHTa, MPENSTCTBYIONIH TONbEMY CBAH, M°, M NPHHHMAEMBIH PAaBHBIM OGBHEMY
TPYHTa B Mpelenax pacIIUpsIONIerocs YCEYEHHOro KOHyca BBICOTOM h ¢ HIKHUM (MEHBIINM)
JIMaMETPOM, PaBHBIM quameTpy yimpenus d, a Bepxuaum auamerpom d = h + d (3meck h - paccrostaue
OT MIPUPOJHON TIOBEPXHOCTHU IPYHTA A0 CEPEANHBI YIINPEHHUS CBaN).

9.7. Ilpu MpOEKTHUPOBAHUH CBAHHBIX (YHIAMEHTOB B HAOYXAIOIIUX IPYHTAX MEXIY TOBEPXHOCTHIO
TPYHTa U HW)KHEH TIOCKOCTBIO POCTBEpKA JIOJDKEH OBITH MPEIYCMOTPEH 3a30p Pa3MepoM, PaBHBIM WU
OoJiee MaKCHMAaJIBHOTO 3HAUCHUS IOABEMa TPYHTa IIPU €ro HabyXaHHH.

[lpu TommuHE ciOsi HaOyxalolIero IpyHTa MeHee 12 M JIOMYCKaeTcsl YCTpamBaTh POCTBEPK,
OTIMPAIOIINICS HETTOCPEACTBEHHO HA TPYHT, IPH COOJTIOZIEHIH PAacueTHOTO yciIoBus (36).

10. OCOBEHHOCTHU IMMPOEKTUPOBAHUSA CBAMHBIX ®YHJIAMEHTOB HA
INIOJAPABATBIBAEMBIX TEPPUTOPUAX

10.1 Tlpn npoeKTHpPOBaHWHW CBAaHHBIX (YHIAMEHTOB Ha MOJpabaThIBAEMbBIX TEPPUTOPHSIX KpOMe
TpeOOBaHMI HACTOSAINX HOPM JIOJDKHBI coOmoaarsest Takxke Tpeboanus CHull 2.01.09-91: mpu sTom
HapsiAy ¢ JaHHBIMHM WHXKCHEPHBIX M3BICKaHWH ISl POSKTHPOBAHUS CBaWHBIX (DyHIaMEHTOB JOJDKHBI
TaK)Ke HCIIONb30BaThCsl JaHHBIE TOPHO-TEOJIOTHYECKUX H3BICKAHWH WM CBEAEHHS 00 OXHIAaeMBIX
nedopManusax 3eMHOM TOBEPXHOCTH.

10.2. B 3amaHuy Ha IPOEKTHUPOBAaHKUE CBAHHBIX (DyHIAMEHTOB Ha MOJpadaThIBaeMbBIX TEPPUTOPHIX
JOJDKHBI  COJEPIKaThCsl TOJyYEHHBIE IO pe3yibTaTaM MapKIIEeHIepcKoro pacdera JaHHBIE 00
OKMJJAEMBIX MaKCHMAIIBHBIX Ie(QOpMalMsiX 3€MHOW IMOBEPXHOCTH Ha YJacTKE CTPOUTENHCTBA, B TOM
Yucie OcelaHue, HAaKJIOH, OTHOCHTENbHBIE TOPU3OHTAIBHBIEC Je(OpPMaIMN PACTSDKEHUS WIIH CXKaTHs,
panuyc KpHUBU3HBI 3MHOM MOBEPXHOCTH, BBICOTA YCTYIIA.

10.3. Pacuer cBaifHBIX QyHIaMEHTOB 3[JaHUI U COOPYKEHHU, BO3BOANMBIX Ha I10/Ipa0daTHIBAEMBIX
TEPPUTOPUSX, JOJDKEH MPOU3BOIAUTHCS MO MPEAEIEHBIM COCTOSIHUSM Ha 0c000€ COYeTaHHe Harpys3ok,
Ha3Ha4YaeMbIX C y4€TOM BO3IEHCTBHIA CO CTOPOHBI 1epOPMUPYEMOTO IPpU NOAPabOTKE OCHOBAHMUSL.

10.4. B 3aBUCHMOCTH OT XapakTepa COIpPSIKEHUS T'OJIOB CBali C POCTBEPKOM M B3aUMOJACHCTBUS
(yHIIaMEHTOB C TPYHTOM OCHOBAHHMs B IPOIECCE Pa3BUTHsI B HEM T'OPH3OHTAIBHBIX JeopMaiui oT
noApabOTKN TEPPUTOPHUHU PA3INYAIOTCS CIEIYIOIINE CXEMbI CBAIHBIX ()YHJaMEHTOB:

) KECTKHeE - TIPH JKECTKOW 3aJIeNIKe TOJIOB CBAil B POCTBEPK IyTEM 3aaHKEPHBAHHsI B HEM BBIITYCKOB
apMaTyphbl CBall UIu HeHOCpe}ICTBeHHOﬁ 3aJICJIKN B HEM I'OJIOBBI CBal B COOTBCTCTBHUH C Tpe6OBaHI/I${MI/I,
U3JI0KEHHBIMHU B 11. 7.5;

6) NOAATJIMBLIC - IIPU YCJIOBHO-ITAPHUPHOM COIIPSI)KEHHUU CBanl C pPOCTBEPKOM, BLITIOJJHEHHOM IIYTEM
3aJIeJIKH €€ TOJIOBBI B POCTBEPK Ha 5 - 10 cM HITH CONPSDKEHUSI YePe3 IOB CKOJIbKEHHSL.

10.5. Pacuer cBaifHbBIX (JyHIaMEHTOB M MX OCHOBAaHHI Ha MOAPa0aTHIBACMBIX TEPPUTOPUAX JNOTKEH
IPOU3BOAUTHCS C YUETOM:

a) M3MEHEHHH (PU3UKO-MEXaHMYECKUX CBOICTB IPYHTOB, BBI3BAaHHBIX IMOAPAOOTKON TEPPUTOPUH, B
COOTBETCTBUU C TpeboBaHmsMH 11. 10.6;

0) mepepacnpeneneHusl BEPTUKAJIbHBIX HArpy30K Ha OTIEJbHBIE CBau, BBI3BAHHOTO HAKIOHOM,
HCKPHBJIICHHEM M YCTYIOOOpa30BaHWEM 3EMHOH ITOBEPXHOCTH, B COOTBETCTBHH C TPEOOBAHHSAMHM II.
10.7;

B) JONOJIHUTENIBHBIX HAarpy30K B TOPHU3OHTATBHOW IUIOCKOCTH, BBI3BAHHBIX OTHOCHUTEIbHBIMU
TOPU3OHTAIBLHBIME Jie(hOpPMAIUSIMHA TPYHTOB OCHOBAaHUS, B COOTBETCTBUU ¢ TpeOoBaHusMH 11. 10.8;

10.6. Hecymryto ciocoOHOCTB 10 rpyHTY ocHoBaHusl ¢, kH (T¢), cBaii Bcex BUIOB, pabOTAIOMIMX HA
CKMMAFOLIYIO Harpy3Ky, IIpH HOApabOTKe TEPPUTOPHH CIIEIYET ONPENeNsaTh Mo hopmyrte

For = 7er Fa, (38)

TIE JVor - KOXPPUIMEHT YCIOBUH pabOTHI, YYWUTHIBAIOUINN H3MEHEHHE (PH3MKO-MEXaHUIECKUX
CBOICTB TPYHTOB M TIE€pepacIipeAeieHIe BEPTUKAIbHBIX HAIPY30K MPH MOAPAOOTKE TEPPUTOPHUH: UL
CBali-CTOEK B (h)yHJaMEHTaX JIIOOBIX 3/IaHUH U COOPYKEHUH ¥, = 1; A BUCAYMX CBail B pyHIaMeHTax
NOJATIIMBBIX 3[aHUH U COOPY)KEHHH (HampuMep, OJTHOATAKHBIX KApKACHBIX C APHUPHBIMH OTIOPAMH)
Y% = 0,9 nmnsa Bucsumx cBaii B (yHAAMEHTAaX S>KECTKHX 3JaHUH M COOPYKEHHH (Hampumep,
OecKapKacHBIX MHOTOAT)XHBIX 3[IAHUH C )KECTKUMH y3JIaMH, CUIIOCHBIX KOPIYCOB) %r = 1,1;

Fq- Hecymas cmocobHocth cBam, KH (Tc), ompenmeneHHas pacyeToM B COOTBETCTBUH C
TpeOOBaHUSIMU pa3jl. 4 WK Ompe/eseHHas 10 pe3yJibTaTaM IMOJIEBbIX UCCIIEJOBAHNH, UCIIBITAHUIA CBaii



JUHAMUYECKON U CTaTHYeCKON Harpy3KaMH M 30HAWPOBAHUS TPYHTA B COOTBETCTBHH C TPEOOBAaHUSAMU
paszn. 5.

IMpnmedanne. B ciyyae kpyTonagaomux miacToB, KpOME TOTO, CIEAYET YUHTHIBATh 3aBHUCSIIHI OT 3HAUCHUS
OTHOCHTEIIEHOM TOPU30HTAIBHOM 1epOpMALHH &, MM/M, JOTIOJHUTENbHBINA KO3 duimenT y = 1/(1 + 100 &,).

10.7. lomonHuTeNbHbIC BepTUKANbHbIC Harpy3ku = AN Ha cBaM WM CBau-0OOJIOYKHU 3[aHUU U
COOPYKEHUH C KECTKOM KOHCTPYKTUBHOM CXEMOMW CIEeNyeT ONPENENATh B 3aBUCUMOCTH OT PACYETHBIX
3HAYeHWH  BEPTUKAIBHBIX  MEPEMEIIEHNH  CBali, BBI3BAHHBIX  HAKJIOHOM, HCKDHUBICHHEM,
YCTYmooOpa3oBaHWEM 3€MHOW MOBEPXHOCTH, a TAaKKe TOPU3OHTAIBHBIMH Je(hOpMalusiIMH TPYHTOB
OCHOBAHHS TIPH YCIOBHAX:

a) cBaifHble (PyHAaMEHTHI M3 BHCSYMX CBal M WX OCHOBAHMS 3aMEHSAIOTCS B COOTBETCTBHH C M.6.1
YCIIOBHBIM (pyHAaMEHTOM Ha €CTECTBEHHOM OCHOBAHHH;

0) ocHOBaHME YCIIOBHOTO (hyHAaMEHTa MPUHUMAETCs TMHEHHO NeOpMUPYEMBIM C OCTOSITHHBIMU
[mo mmmHe 3maHus (COOPYXKEHHWS]) WJIM BBIJIETIGHHOTO B HEM OTceka] MmomyneMm aedopmanuu u
KO3 PUIIEHTOM ITOCTEH TPYHTA.

OmnpeneneHne  JOMONHUTENBHBIX  BEPTUKAIBHBIX  HAarpy30K IPOM3BOAMTCS  OTHOCHTEIHHO
MPOJI0JIBHOM U TIOTIEPEUHOM Ocel 31aHusl.

10.8. B pacuerax cBaifHBIX (YHIAMEHTOB, BO3BOJMMBIX Ha I0APA0ATHIBAGMBIX TEPPHUTOPHSIX,
CIIe/lyeT yIUTHIBATh JAOTOJIHUTEIIFHBIC YCHITHS, BOSHUKAIOIINE B CBAasX BCIEACTBHE UX PaOOTHI HA M3THO
TI0J] BIMSTHUEM TOPU3OHTAIBHBIX ITEPEMEIIEHNH IPyHTa OCHOBAaHHS IPH MOApabOTKE TEPPUTOPHH MO
OTHOIIEHHIO K TPOEKTHOMY MOJI0KEHHIO CBaH.

10.9. PacuerHO€ TOpHM3OHTAIFHOE NepeMelieHne Us, MM, TPyHTa IpH II0ApabOTKEe TEpPUTOPHUU
CIIEITyeT OTPEAEIIATh 1Mo (hopMyIie

Usr = 7 Jc & X, (39)

TJ€ % Y - COOTBETCTBEHHO KOX(P(UIIMEHTH HaJEKHOCTH IO Harpy3ke W YCJIOBUIl paboThl uIst
OTHOCHTENIbHBIX TOPU3OHTAIBHBIX NeopManuii, mpuHuMaemble cornacHo CHull 2.01.09.-91;

& -0XXKNAAEMOE 3HAYCHHWE OTHOCUTEIBHOW TOPHU30HTAIBHON naedopMaivy, OIpeAenseMoe IIo
pe3ynpTaTtaM MapKIIEHAEepCKOro pacyera, MM/M;

X - PaccTOSHUE OT OCH PAaCCMaTPHBAEMOIl CBaW A0 LEHTPATHHOW OCH 3/1aHMs (COOpPYKEHHS) C
POCTBEPKOM, YCTpaMBaeMbIM Ha BCIO JUIMHY 3[aHHS (OTCEKa), MM 10 OJIOKa >KECTKOCTH KapKacHOTO
3/1aHus (OTCEKA) C POCTBEPKOM, YCTPAHBAEMBbIM IT0]] OT/ETIbHbBIE KOJIOHHBI, M.

10.10. Ceaiinble (GyHIAMEHTBI 3JaHUH U COOPYKCHHUIl, BO3BOJAMMBIX Ha I[OAPA0ATHIBAEMBIX
TEPPUTOPUSX, CIEAYET MPOEKTUPOBATh MCXOJ M3 YCIOBHI HEOOXOAMMOCTH Iepenadn Ha POCTBEPK
MUHUMAJIBHBIX YCHIIMH OT CBail, BOSHUKAIOIINX B pe3ynbTare AedopManun 3eMHOW TOBEPXHOCTH.

J11s1 BBIIOJTHEHHS TOTO TPEOOBaHMS HEOOXOIMMO B ITPOEKTAX MPETyCMaTPUBATH:

a) pa3pe3Ky 3JaHus WIM COOPYXEHHs Ha OTCEKH ISl YMEHBIICHWS BIMSHUS TOPHU3OHTAIBHBIX
TIepeMeIIeH I TPYHTa OCHOBAHHS;

0) MpenMyIIECTBEHHO BHCSYME CBaW JUIA 3[aHUI W COOPYKCHHH C >KECTKOM KOHCTPYKTHBHOW
CXEMOH JUIl CHM)XEHHS JONOJHUTEIBHO BO3HHKAIOUINX YCWJINH B BEPTUKAIGHOW IJIOCKOCTH OT
WCKPUBIICHHUS OCHOBAHHS;

B) CBal BO3MOXHO MEHbBIICH MECTKOCTH, HaNpHMEp MpPU3MATHYEeCKHe, KBAJPAaTHOTO WIN
MIPSMOYTOJIBHOTO TIONEPEYHOTO CEYEHUs, NPUYEM CBal IPSIMOYIOJIBHOTO CEUYEHHs ClIeayeT
pacmosaraTb MEHbIIel CTOPOHOH B ITPOIOJILHOM HAIpaBJIeHUH OTCeKa 3JaHus;

T') IPEMMYIIECTBEHHO OAATINBBIE KOHCTPYKIIMH COIIPSDKEHUSI CBail C pOCTBEPKOM, YKa3aHHBIE B II.
10.4;

) BBIpaBHUBAaHUE 3J[aHUH C TOMOIIBIO JIOMKPATOB WJIM APYTHX BBIPABHUBAIOIINX YCTPOUCTB.

[lpn paspe3ke 3maHHMA WM COOPY)KEHHS Ha OTCEKH MEXIy HHMH B pPOCTBEpKE CIeIyeT
MpeaycMaTpruBaTh 3a30pbl (eopMalMOHHBIE HIBBI), pa3sMepbl KOTOPBIX ONPENeNsIOTCs Kak JUis
HWDKHUX KOHCTPYKIMI 34aHHUI M COOpY)XEeHHH B cooTBeTcTBHHU C TpeboBanmsmu CHull 2.01.09-91.

10.11. Cepaiinble (yHAaMEHTH CIEQyeT NPHUMEHSATh, Kak IpPaBHJIO, Ha I10ApadaTHIBAEMBIX
tepputopusix | - IV rpynm, B Tom uncne:

a) ¢ BUCSYMMHU CBasIMU - Ha TeppuTopusix | - IV rpynm asist mo0ObIX BUJOB ¥ KOHCTPYKIWH 3aHUH 1
COOPYXEHUH;

0) co casmu-croiikamu - Ha Tepputopusx Il u IV Tpynn ans 3pmaHuit M coopykeHUid,
NPOEKTUPYEMBIX C TIOAATINBON KOHCTPYKTHBHOM CXEMOM 3[]aHusl TIPH UCKPUBIICHUH OCHOBAHUS, a IS
IV rpymmbl - Takke W JUIA 3aHUH U COOPYXEHHH, MPOEKTUPYEMBIX C JKECTKOH KOHCTPYKTHBHOM
CXEeMOH.



[Mpumedanns: 1. [lenenue moapadaTbiBaeMbIX TEPPUTOPHI HA IPYIIIEI IpHHATO corinacHo CHull 2.01.09-91.

2. CBan-0001109Ky, HaOUBHBIE W OypOBBIE cBaM auamerpoM Oomee 600 MM M Ipyrue BHIBI )KECTKHX CBail
JIOIyCKaeTCsl IPUMEHSITh, KaK MPABIJIO, TOJIBKO B CBAHHBIX (yHIaMEHTaX C HOAATIMBON CXeMOHU MPH CONPSKEHUN
HX C POCTBEPKOM Uepe3 IOB CKoJbkeHus (cM. 1. 10.4.).

3. 3armyOneHue B TPYHT CBail Ha N0Apa0aTHIBAGMBIX TEPPUTOPHUSIX NODKHO OBITH He MeHee 4 M, 3a
HCKIIIOYCHHEM CITy4aeB ONMPAHUs CBall Ha CKaJIbHBIC IPYHTEHI.

10.12. Ha nmoapabarsiBaembix Tepputopusx Ik - [Vk rpymmn ¢ Bo3MOXHBIM 00pa30BaHHEM YCTYIOB,
a TaKkkKe Ha IUIOMIAJKaX C TeOJIOTHYSCKHMH HapYIICHHSIMH NpUMEHEHHE CBAlHBIX (PYHIaMEHTOB
JIOITyCKAeTCsI TOIBKO MPH HANWYNH CHEIHATEHOTO 000CHOBAHHUS.

10.13. KoHCTpyKIHsl COMpPSsDKEHUS CBall ¢ POCTBEPKOM JIOJDKHA HA3HAYATHCS B 3aBHCHMOCTH OT
3HAYEHUS OXKMUJAEMOTO TOPU30HTAIBHOTO MEPEMEIIEHUS TPYHTAa OCHOBAHMS, IMPUYEM IIPEACIbHBIC
3HAUEHUS! TOPU3OHTAJIBLHOTO MEpPEMEIIECHUsl AJI CBail HE JOJDKHBI MPEBBIIIATh MPU COMNPSKEHUH C
poctBepkoM (cM. 1. 10.4), cm:

2 - )KECTKOM;

5 - mogaTiuBOM, YCIOBHO-IITAPHUPHOM;

8 - To ke, yepe3 MIOB CKOJIBKEHUS.

[Ipumeuanue. [l CHWXKEHHS 3HAUYEHUM YCWIMH, BO3HUKAIOLUIMX B CBasAX M POCTBEPKE OT BO3JEHCTBUSA
TOPH30HTANIBHBIX TIEPEMEIICHUH TPYHTa OCHOBAHMS, a TaKxkKe JUIs 00eclie4eHHs NPOCTPAHCTBEHHOH YCTOHUYHMBOCTH
CBaliHBIX (YHAAMEHTOB 34aHHA (COOpPY)KEHMS) B ILIEIOM CBaW CBAHOTO MOJS B 30HE JIEHCTBUS HEOOJBIIMX
NepeMelleHuil TpyHTa (0 2 ©M) cleayeT HpeaycMaTpuBaTh C JKECTKHM CONPSDKCHHEM, a OCTaJbHBIE - C
MO/IATIUBBIM (LLIAPHUPHBIM WM CONPSDKEHUEM Yepe3 LIOB CKOJIBKECHHMS ).

10.14. CpaifHble pOCTBEPKH JOJDKHBI PACCUNTHIBATHCSI HA BHEIIGHTPEHHOE PACTSHKEHHE U CXKaThe, a
TaK)ke Ha Kpy4YeHHE IIpH BO3/CHCTBMM Ha HHUX TOPU3OHTAIBHBIX OINOPHBIX pEaKnWi OT CcBai
(ToriepevHON CHIIBI W M3THOAOIIETO MOMEHTA), BHI3BAHHBIX OOKOBBIM JIaBIICHHEM JAe(OpPMUPYEMOTO
IIpY TTOAPa0OTKE IPYHTA OCHOBAHMSL.

10.15. pu npuMeHeHHH CBAHBIX (PyHIaMEHTOB C BHICOKMM POCTBEPKOM B OSTOHHBIX IOJAX MU
JPYTUX JKECTKUX KOHCTPYKIHMSX, YCTPaHBaeMbIX Ha TOBEPXHOCTH I'PYHTA, CIEAYET MpeaycMaTpuBaTh
3a30p MO BCEMY MEPUMETPY CBail MIMPUHON HEe MeHee § CM Ha BCIO TOJIIIUHY KECTKOW KOHCTPYKITUH.
3a30p cleayeTr 3anoiHATH IUIACTHYHBIMH WM YIPYTHMHU MaTepHalaMH, He 0Opa3yIoIUMH JKECTKOU
OTIOPBI JIISL CBald TP BO3/ICHCTBIH TOPH3OHTAIBHBIX MEPEMENICHUI TPYHTa OCHOBAaHHS.

11. OCOBEHHOCTH ITPOEKTUPOBAHUS CBAVHBIX ®YHJIAMEHTOB B
CEMCMHUYECKHUX PAMOHAX

11.1. TIpu mpoeKTHPOBaHWY CBaWHBIX (PYHIIAMEHTOB B CEHICMUYECKHX pallOHAX KpoMe TpeOOBaHUI
HACTOSIIIIUX HOPM CliemyeT cobOmoaarh Takke Tpedosanust CHull 11-7-81 *; mpu 3TOM B IONOJIHEHHE K
MarepuagaM HH)XCHEPHBIX W3BICKaHUH JUI NPOEKTUPOBAHUS CBAHHBIX (YHOAMEHTOB HOJDKHBI OBITH
UCIIOJIb30BaHbI IJaHHBIE CEHICMUYECKOr0 MUKPOPAHOHUPOBAHUSI TUIOMAIKHA CTPOUTENILCTBA.

11.2. Ceaiinble (GyHZAMEHTBI 3JaHUA U COOPYXKEHHH C Y4eTOM CEHCMHMYECKHUX BO3JCHCTBUI
JOJDKHBI PACCUMTHIBATECS HAa 0co0O€ COuYeTaHWE HAarpy3oK IO IpPENeTbHBIM COCTOSHMAM II€PBOMN
rpynnsl. [Ipu 3ToM HE0OX0IMMO TpeycMaTpUBATh:

a) oIpeJeeHUe Hecyllel CIOCOOHOCTH CBau Ha CHKUMAIOLIYIO M BBIJICPTUBAIOLIYI0 HAarpy3Kd B
COOTBETCTBUU C TPeOOBAaHUAMHU pa3. 4;

0) MpOBEpKY YCTOWYHMBOCTH TPYHTA IO YCIOBHIO OTPAaHUYCHUS JaBJIE€HHs, IIepelaBaeMoro Ha TPyHT
OGOKOBBIMM IIOBEPXHOCTSIMU CBalf, B COOTBETCTBUH C TPEOOBAHUAMH PEKOMEHIyeMOT0 IIPHIIOKEHUS 1;

B) pacyeT cCBall 1O TPOYHOCTH MaTepHaja Ha COBMECTHOE [ICHCTBHME pPAaCUETHBIX YCHJIHA
(TpOmONTBHOM CHIIBI, M3THOAONIETO MOMEHTA U TTOTIEPEIHON CHIIBI), 3HAYEHHSI KOTOPBIX ONPENEIISIFOTCS
[0 YKa3aHWsIM pPEKOMEHAYEeMOro MpPWIOKEHHs | B 3aBUCHMOCTH OT pacdyeTHBIX 3HAYCHUH
CEICMHUYECKUX Harpy3oK.

Ilpn yka3aHHBIX B MOJIIYHKTaX «a» - «B» pacueTax MOJDKHBI BBHIIOJNHATHCS TAKKe TpPeOOBaHUS,
npuBenennbie B . 11.3 - 11.8.

HpI/IMeanI/Ie. HpI/I OIPCACICHUN PaCYCTHBIX 3HAYCHUHA CEHCMUYECKUX Harpy3ok, Z[eﬁCTByIOLHPIX Ha 3aHUC
WK COOPYIKEHUE, BBICOKHI CBaHHBIN POCTBEPK CIEAYET pacCMaTPUBATh KakK KapKaCHI)If/‘I HUKHHH 3TaX.

11.3. Ilpu pacuere Hecymiel CIOCOOHOCTH CBail Ha CKMMAIOIIYIO UM BBIJEPTHBAIOIIYIO Harpy3Ky
Feq 3HaueHus R u f; cremyer yMHOXUTH Ha NMOHIDKAIONIHE KO3(DOHUINEHTH YCIOBUH PaOOTHI IPyHTA



OCHOBAHHUS Jeq1 U Jeqz, TPUBE/IEHHBIE B Ta0M. 18.
3nauenus R cienyer Takike yMHOKHUTh Ha KOI(QMUIUEHT YCIOBUN PabOTHI Yeq3, IPUHUMAEMBIH: Yeqs

=lmpu [ >3u Yeqz = 0,9 nipu | <3,rne | mpuenennas mmHa cBam, onpesenseMas o yKa3aHUsIM
PEKOMEH TyeMOT0 pHIIOKeHus 1.

Kpome Toro, conpotusieHue rpyHta f; Ha 60KOBO# MOBEPXHOCTH CBaW JI0 pacyeTHOU ITyOHHBI hy
(cm. . 11.4) cnexyer npuHUMaTh PaBHBIM HYJIIO.

11.4. PacuetHas rinyOuHaA hy 10 KOTOpOW HE YYHTHIBAaeTCS COMPOTHBICHHE IPyHTa Ha OOKOBOW
TTOBEPXHOCTH CBaH, onpezensercs no ¢opmyie (40), Ho mpuHEMaeTcs He Oonee 3/ a,:

hy = a;(H +oa;M) , (40)

a
by | 27,190, +¢
o

€

TIe a1, 8, 83 -  Oe3pasmepHble Kod(dumeHTsl, paBHble cooTBercTBeHHO 1,5; 0,8 m 0,6 mpm
BBICOKOM POCTBEpKE M Ul OTAEIBHO crosmiei cBau u 1,2; 1,2 m 0 - mpu KeCcTKOH 3a/ieNike CBau B
HU3KHH POCTBEPK;

H, M - pacuerHple 3HaueHHS COOTBETCTBEHHO TI'OPW3OHTaIbHOM cuibl, KH (TC), M m3rnbarommero
MOMeHTa, KH-M (TC-M), IPMIIOXKEHHBIX K CBae B yPOBHE IIOBEPXHOCTH IPYHTa IPH 0COOOM COYETAHUH
Harpy30K C y4€TOM CEMCMHUYECKUX BO3JECHCTBUM;

a.- koapdumuent nedopmanuu, 1/M, onpenensieMplii MO0 PEKOMEH/yeMOMY TIPHIIOKEHHIO 1;

b, -  ycnoBHas mmpHHa cBaH, M, OIpeJensieMas 0 PEKOMEHyeMOMY IIPUIIOKEHHUIO 1;

Y, -pacueTHOe 3HaueHHe yIenpHOro Beca rpyHTa, kKH/M® (rc/M®), ompenemsemoe B
BOJIOHACBIII[EHHBIX TPYHTaX C yIETOM B3BELIMBAIOIIETO JEHCTBUS BOIbI;

@, C| - pacUeTHbIE 3HAUCHUSI COOTBETCTBEHHO YIJIa BHYTPEHHETO TPEHHUs TPYHTA, Tpajl, ¥ YIeIHHOTO
CLCIUICHUS IPYHTA, kH/M? (TC/MZ), MIPUHUMAaEMbI€ B COOTBETCTBHUM € yKazaHusmu m.3.5 u 11.5.

11.5. Onpenenenue pacueTHO#l TyOHHBI g MpU BO3MEHCTBHH CEHCMHYECKHX HArpPy30K CIEIyeT
MIPOM3BOANTH, NIPUHUMAsI 3HAUEHMS PACUCTHOTO YIJIa BHYTPEHHETO TPEHUS ¢ YMEHBIICHHBIMU JUIA
pacueTHOM celicMUIHOCTH 7 OayuIoB - Ha 2°, 8 6atoB - Ha 4°, 9 6ayuioB - Ha 7°.

11.6. Tlpu pacyere cBaifHBIX (YHIAMEHTOB MOCTOB BIIMSIHME CEHCMHYECKOTO BO3/CHCTBHS Ha
YCIIOBHSI 33JIe]IKU CBail B BOJOHACHIIICHHBIX IBIJIEBATHIX MECKAX, B MBUICBATO-TIIMHUCTBIX TPYHTAX C
nokazartenem Tekydectd | > 0,5 crnemyer yuuThiBaTh IyTeM nOHIDKeHuss Ha 30 % 3HaueHHid
K03(p(HUIMEHTOB NPONOPUUOHATLHOCTH K, TPUBEICHHBIX Ui 3TUX TPYHTOB B PEKOMEHAYEMOM
HNpUIIOKEHUH 1.

B pacuerax Hecymieil CrocOOHOCTM CBail NpU JEHCTBUM TOPU3OHTAIBHON HArpy3KH CIeIyeT
YUUTBIBaTh KPAaTKOBPEMEHHBIM XapaKTep BO3JIEHCTBUS CEHCMMYECKON HArpy3Kd IIyT€M IMOBBILICHUS
koadduimenta 7, B dopmyne (24) pekomeHmyemoro npmioxkenus 1. Ilpu pacuerax OJHOPSIHBIX
(yHIaMEHTOB Ha Harpy3KW, ICHCTBYIOIIME B IUIOCKOCTH, NEPIEHIUKYIIPHON psty, 3HaUYeHHE
ko3¢ duienta 77, ypenuuusaerca Ha 10 %, B ocTanbHBIX cirydasx - Ha 30 %.

TaGmuua 18
Pacuer- Koapdumment ycnosuit paboTsl jeqy 1T KOPPEKTUPOBKH Koapdurment ycnosuit paboTsl jeqy 115
Hast 3HauYeHH R npu rpyHTax KOPPEKTHUPOBKHU 3HaueHmii fj mpu rpyHTax
CEHCMMY- | HecuaHbIX MIOTHBIX MeCYaHbIX CPeIHEH MBUICBATO- | MIECYAHBIX [UIOTHBIX U | MBLICBATO-TJIMHUCTBIX IPH
HOCThH IUIOTHOCTH TJIMHUCTBIX TIPH |  CpeiHe! TIOTHOCTH MOKa3aTelie TEKy4eCTH
31aHUH 1 1oKasareiie
coopyxe- TEKY4YECTH
HUH, Majo- | HacellieH- | Mayio- | HaceimeH- [ 1.<0 [0<1,<0,5| wmano- |uacemmen-|I. <0]0<I.<0,75|0,75<I. <1
Gaubl BJIOYKHBIX | HBIX BOJIOM | BJIAXKHBIX | HBIX BOJIOM BJIQXKHBIX U HBIX
u u BJIQXHBIX | BOOH
BJIQYKHBIX BJIQXKHBIX
7 1 09 0,95 0.8 1] 095 0,95 09 |095( 0,85 0,75
0,9 - 0,85 - 1 0,9 0,85 - - 0,8 0,7
8 0.9 0.8 0,85 0,7 1095 0.9 0,85 08 |09 0.8 0.7
0,8 - 0,75 - 0,95| 0,8 0,75 - 08| 07 0,65
9 0.8 0,7 0,75 - 0,91 0,85 0,75 0,7 |085( 0.7 0.8
0,7 - 0,6 0,85| 0,7 0,65 - 0,65| 0,6 -

[pumeuanus: 1. 3HAYEHUS Jeq1 U Jeg2, YKA3AHHBIE HAJl YEPTOH, OTHOCATCS K 3a0MBHBIM CBasM, TOJ] YEPTOH - K
HAaOVMBHBIM.
2. 3HaueHus KOYQQPUINCHTOB Jpq1 M Jegz CAeAyeT yMHOXkATh Ha 0,85, 1,0 mumm 1,15 mns 3nanuit 1 coopyKeHui,




Pacuer- Koadpdumment ycnoBuit paboTsl Jeqy 111 KOPPEKTUPOBKH Koaddumment ycnosuit paboTsl jeqp 115
Hast 3Ha4YeHH R npu rpyHTax KOPPEKTHPOBKH 3HaueHui f mpu rpynrax
CEHCMMY- | HecyaHbIX MIOTHBIX MeCYaHbIX CPEeIHEH [BUIEBATO- | MIECYAHBIX [UIOTHBIX U | MbLICBATO-TJIMHUCTBIX IPH
HOCTb [UIOTHOCTH TJIMHUCTBIX TIPH | CpeiHe! TIOTHOCTH MOKa3aTelie TEKy4eCTH
30aHUH 1 rokasarese
coopyxe- TEKYUYECTH
HUH, Majo- | HacellieH- | Mayio- | HaceimeH- [ 1.<0 [0<1,<0,5| wmano- |uacemmen-|I. <0]0<I,<0,75|0,75<I, <1
Gausl BJIOXKHBIX | HBIX BOJIOM | BJIAXKHBIX | HBIX BOJIOM BJIQXKHBIX M HBIX
u u BJIQXHBIX | BOJOH
BJIQYKHBIX BJIQXKHBIX
BO3BOAMMBIX B paiiOHaX C TMOBTOPSIEMOCTBIO 1, 2, 3 COOTBETCTBEHHO (KpOME€ TPaHCHOPTHBIX U
THAPOTEXHUIECKHUX ).

3. Ompenernenne Hecylled CIOCOOHOCTH CBal-CTOEK, ONMMPAIOIINXCS Ha CKaJbHBIE M KPYIMHOOOJIOMOYHEIE
IPYHTBI, IPOU3BOUTCS O€3 BBEICHHUsI JOTIOJHUTENBHBIX KOY(GOHUIMEHTOB YCIOBUI PaOOTHI Yeq1 H Jego-

11.7. Hecymas crnoco6HOCTh cBau Feq, KH (TC), paboTaromeil Ha BEPTUKAIBbHYIO CKMMAIOILYIO M
BBIJICPTUBAIONIYIO HAarpy3KH, MO pe3ysbTaTaM I0JICBBIX HCIBITAHUN JOJDKHA ONPENEISTHCS C Y4ETOM
ceiCMHMYECKUX BO3JIEUCTBHH 110 hopmyrre

Feq = Keq Fa, (41)

rae Keq -  KodpOUIMEHT, yUIUTHIBAIOIIMK CHIDKGHHE HECYIIEH CIOCOOHOCTH CBaM  IIpU

CCHCMHMYECKMX BO3ACHCTBUSX, OMNpEACNISIEMBIl pacyeToM KaK OTHOLICHHWE 3HA4YEHHs Hecymen

CIIOCOOHOCTH CBaW, BBIYMCICHHOTO B COOTBETCTBMM C YyKazaHumsiMu mnm. 11.2-11.4 ¢ yderom

CeHCMHMYECKMX BO3JCHCTBUI, M 3HAUCHUS HECyIIed CIIOCOOHOCTH CBaW, OIIPENENICHHOW COTJIaCHO
TpeboBaHUAM pa3a. 4, 6e3 ydera ceHiCMHUYECKIX BO3ICHCTBUN;

Fs- Hecymas cnocobHocTh cBan, KH (Tc), ompeneneHHas IO pe3yiabTaTaM CTaTHYECKHUX HITH
JMHAMHYECKUX WCIIBITAaHUK JINOO 1O JaHHBIM CTAaTUYECKOTO 30HAMPOBAHUS TPYHTa B COOTBETCTBHU C
YKa3aHUSAMH Pa3]l. 5 (0e3 yueTa CeHCMUYECKUX BO3ICHCTBHIA).

11.8. Pacuer cBaifi B MpoCaJOYHBIX U HaAOyXaloIUX TPYHTaX Ha 0co0O€ COYCTaHHE HArpy30K C
Y4eTOM CEHCMUYECKMX BO3IECHCTBUH JOJDKEH IMPOHM3BOAWUTHCS TIPH HPUPOTHON BIAXXHOCTH, €CIH
3aMauMBaHUE TPYHTa HEBO3MOXXKHO, W TIPH TIOJHOCTHIO BOJOHACBIIICHHOM TpYHTE, HMEIOLIEM
NOKa3aTeNnb TEeKy4ecTH, onpenesieMblid o gopmyse (31), ecnu 3aMaduBaHue rPyHTa BO3MOXKHO; NIPU
9TOM OIIpeJieJieHHue Hecyleil crnocoOHOCTH CcBail B IPyHTOBBIX ycioBusix |l Tuma mo mpocagounoctu

MIPOU3BOUTCS 0€3 yueTa BO3MOKHOCTH Pa3BUTHUS OTPHUIIATSIBHBIX CHJI TPEHUS TPYHTA.
[Mpumeuanue. Pacuer cBail Ha ceficMIyeckne BO3ACUCTBHS HE MCKIIOYACT HEOOXOIMMOCTH BBIMTOJIHEHHS HX
pacueTa B cooTBeTCTBUH C pa3a. 8-10.

11.9. Ins cBaiiHbIX (hyHIaMEHTOB B CEHCMHMYECKUX pallOHAX ClieyeT MPUMEHSATh CBau BCEX BUIOB,
KpOoMe cBaii 0e3 oNepeyHoro apMHUPOBaHHS U OYJIaBOBU/IHBIX.

[IpumeHeHnne OypoOHaOMBHBIX CBail JIOMYCKAeTCsl TOJIBKO B YCTOMYMBBIX I'PYHTaX, HE TPEOYIOLIMX
3aKpeIUICHHs. CTEHOK CKB)KHH, IIPU 3TOM JHaMeTp CBai HOJDKeH ObITh He MeHee 40 cM, a OTHOLICHHE
JUIMHBI CBaM K €e IuamerTpy - He 6onee 25.

HpI/IMe'laHPIe. Kak nckimouenue JOITYCKaceTCsA NPOPE3Ka BOAOHACBINICHHBIX I'PYHTOB HaOUBHBIMHU U 6yp0BLIMI/I
CBassMH C IPUMECHECHUEM U3BJICKACMbIX 06C&,IIHI)IX pr6

11.10. TIpu npoeKTUPOBaHNH CBalHBIX (DYHIAMEHTOB B CEHCMUYECKHMX paiiOHaX ONMMpaHHe KOHIA
cBail ciemyeT mpexycMaTpuUBaTh Ha CKaJIbHBIE, KPYITHOOOJIOMOYHBIE, IUIOTHBIE U CPeAHEN MIOTHOCTH
TecYaHble U IBUIEBATO-TIIMHUCTBIE TPYHTHI € IoKa3zareneM tekydectu I <0,5.

OnupaHue HIDKHUX KOHIIOB CBaif Ha PBIXJIbIC BOJIOHACHIIIEHHBIE TECKH, IBIJIEBATO-TIIMHUCTHIE
TPYHTHI ¢ ToKazarenem Tekydects I > 0,5 He nomyckaercs.

11.11. 3armyOneHne B TPYHT CBall B CEMCMHUYECKHX paliOHaX JOJDKHO OBITh HE MeHee 4 M, a MpH
HaJMYUM B OCHOBaHWM HW)KHHX KOHIIOB CBail BOJIOHACBHIIICHHBIX IECUYAaHBIX TPYHTOB CperHen
IUIOTHOCTH - He MeHee 8 M. JlomyckaeTcs yMEHBIIICHUE 3ariyOJIeHUs CBald MPU COOTBETCTBYIOIEM
00OCHOBaHWH, TIIOJIy4€HHOM B pe3yibTare IIOJICBBIX HCIBITAaHWH CBall HMMUTHPOBAaHHBIMHU
CEHCMHMYECKUMH BO3/ICHCTBUSIMU.

JIJ1sl OIHOATAXKHBIX CENILCKOXO3SHCTBEHHBIX 3[JaHUM, HE COJEPIKalMX IEHHOTO 000pYyA0BaHUs, H B
cllydae OIMpaHMs CBail Ha CKaJIbHBIE TPYHTHI UX 3ariIyOJieHHe B TPYHT MPUHUMAETCS TAKHM JKe, KaK B
HeceHCMMUYECKUX palfoHax.

11.12. PoctBepk cBaiiHoro ¢QyHAaameHTa MOJA HECYIIMMH CTEHaMH 3[aHHs B Tpelenax OTceka
JIOJDKEH OBITh HENpPEPhIBHBIM M PACIOJIOKEHHBIM B OJHOM YpOBHE. BepXHue KOHIBI CBail JIOJKHBI




OBITH 3ajeNaHbl B POCTBEPK Ha INIyOMHY, ONpEIeNsIeMyl0 PacdeToM, YYUTBHIBAIOLIINM CEHCMHYEcKHe
Harpy3KH.

VYerpoiicTBO 6e3p0oCTBEPKOBBIX CBAWHBIX (PYHIAMEHTOB 3aHUI U COOPYKEHUH HE JOMYCKACTCs.

11.13. Tlpx COOTBETCTBYIOILIEM TEXHHKO-IKOHOMHYECKOM OOOCHOBAHWH JIOMYCKACTCSl MPUMEHSTh
CBaifHbIC (PYHIAMEHTHI C IPOMEXYTOYHOM MOIYIIKOM U3 ChIMyYHX MaTrepHaioB (eOHs, rpaBus, ecKa
KPYIHOTO ¥ cpenHel KpymHocTH). Takue pyHAaMEeHTHI HE ClIeyeT MPUMEHATh B OMOTEHHBIX TPYHTaX,
mpocanouHbix TpyHTax |l THma, Ha moxpabaTHIBAEMBIX TEPPUTOPHSAX, I'EOJOTHIECKH HEYCTOMYMBBIX
IUTOMIAIKAaX (Ha KOTOPBIX MMEIOTCS WJIM MOTYT BO3HHKAaTh OMOJ3HM, CENH, KapcThl M T.II.) U Ha
TUTOIIA/IKAX, CJIOKEHHBIX HECTAOMIN3NPOBAHHBIMHU TPYHTAMH.

Jlst cBaifiHBIX (pYHIAaMEHTOB C MPOMEXKYTOYHOM MOAYIIKOW CIeIyeT NMPUMEHSTh TaKHe K€ BUJIBI
CBaif, KaKk U B HECEHICMUYECKHX pailoHax.

11.14. Pacyer cBaif, BXOAALINX B COCTaB CBAHHOTO (yHIAMEHTa C MMPOMEKYTOUHOH IMOIYIIKOH, Ha
TOPU3OHTAIIbHBIE HAarpy3KH HE Mpom3BoauTcs. Hecymyro crmocoOHOCTh TakuXx cBaid, pabOTalOMmMKX Ha
CKUMAIOIIYIO Harpy3Ky C y4eTOM CeHCMHUYECKHX BO3IECHCTBHUI, CIIEAyeT ONpeNensaTh B COOTBETCTBHH C
TpeboBanmsiMu 1. 11.3; Tpu 3TOM CONPOTHBIEHHE TPyHTa HEOOXOJMMO YUUTHIBATH BJOJbL BCEH
OOKOBOH MOBEPXHOCTH CBad, T.e. Ng = 0, a KOdApHULKEHT yCI0BHN PabOTHl HUXKHErO KOHIIA CBaW MPHU
CECMUYECKUX BO3IEHCTBHAX Jeqr = 1,2.

11.15. Tlpu pacuere cBaiHBIX (PYHAaMEHTOB C MPOMEXKYTOYHOM MOMYIIKOH Mo nedopmanusm
ocaiKy (GyHIaMeHTa ClIefyeT BBIYUCIATh KaK CyMMY OCAJIKU YCIOBHOTO (DyHIaMEeHTa, OpeaensieMol B
COOTBETCTBUU € TPEOOBAHMAMHU pa3ll. 6, U OCaAKH MPOMEXYTOUHOMN MOIYIIKH.

12. OCOBEHHOCTH NPOEKTUPOBAHMSI CBAMHBIX ®YHJIAMEHTOB OIIOP
BO3IYIIHBIX JUHUMN DJEKTPOIIEPEJAYN

12.1. CaaitHble (yHIAMEHTHI OMOpP BO3AYIIHBIX JHHUE Anektporepenadn (JIDII) u oTKpBITBIX
pactpenenuTensHBIX yeTpoiictB (OPY) moacranmmii JOmycKaeTcsi MPUMEHSITh BO BCEX BHIAX TPYHTOB,
B KOTOPBIX 00ECIIeYNBAIOTCS BO3SMOXKHOCTD UX IOTPY)KSHUS U SKOHOMHUYECKast LeNIecO00pa3HOCTb.

12.2. Ina cBaiiHBIX (YHOAMEHTOB ONOpP BO3AYLIHBIX JIMHUH dIIEKTpoIlepenayd He JOIyCKaeTcs
npuMeHeHHe OyaBOBHAHBIX, TMPAMUAAIBHBIX 1 POMOOBUIHBIX CBA.

12.3. T'nyOmHa TmOrpYXeHHS CBaii B TPYHT, BOCIPHHUMAIOIIUX BBHIJCPIHBAOLINE WA
TOpPHU3OHTANTFHBIC HATPY3KH, JOJDKHA OBITh He MeHee 4,0 M, a 1t pyHIaMEeHTOB JepPEeBSIHHBIX OTIOp - HE
menee 3,0 M.

12.4. JlepesHHble cBaW s (DYHAAMEHTOB JACPEBSHHBIX ONOP BO3IYIIHBIX JIMHUHN
JIEKTPOTIEPEIAuM JIOMYCKAETCS IPUMEHATh HE3aBUCHMO OT HAJIMYHSI U TTOJIOKEHUS YPOBHS MOJI3EMHBIX
Box. Ilpyu 3TOM B 30HE MepeMEeHHOH BIAXHOCTH HEOOXOJMMO IPEIyCMaTPUBATh YCHIICHHYIO 3allUTy
JPEBECUHBI OT THUCHUSL.

12.5. Hecymiyro criocoOHOCTh 3a0MBHBIX BUCSIYMX M HAOMBHBIX CBaif, paboTarOINX Ha CKUMAIOIIYIO
Harpy3Ky, CJIeAyeT OIpPEAeNsATh cooTBeTcTBeHHO 1o ¢opmynam (8) um (11) c yderom ykaszaHuii,
npuBeleHHbIX B 1.12.7 u 12.8; npu 3toM ko3¢ duuueHt ycnouii padbots! 7. B popmynax (8) u (11)
cleyeT NPUHUMATh:

UL HOPMAJIBHBIX TPOMEXYTOUHBIX OIIOp 1,2

B OCTAJIBHBIX CITy4asx 1,0

12.6. Hecymyro crnocoOHOCTh 3a0MBHBIX W HAOMBHBIX CBail, pabOTalONMX Ha BbIACPIHBaHUE,
crnenyet onpeneists no Gopmynam (10) u (14) ¢ yueroM JONOIHUTEIBHBIX YKa3aHUMN, PUBEICHHBIX B
m. 12.7-12.9; mpu 3toM ko3 duiueHT ycmopmii paboTel 7. B opmynax (10) u (14) cmemyer
MIPUHUMATh IS OTIOP:

HOPMAJIBHBIX ¥ TPOMEXKYTOUHBIX 1,2

AQHKEPHBIX U YTJIOBBIX 1,0

OOJIBIINX MTEPEX0/IOB:

€CJIM yIlep>KUBarollias CUila Beca CBail U

pOCTBEpKa paBHa pacyeTHOMN

BBIJIEpTUBAIOLIEH Harpy3Ke 1,0

€CJIM yIIep>KUBAIoLas CUla COCTaBIIsIeT

65 % 1 MeHee pacueTHOI

BBIJICPTHBAIOIIEH HATPY3KH 0,6

B OCTQJILHBIX CITy4asx 10 MHTEPIOJISLUH

12.7. PacuerHble CONPOTHUBIICHUSI TPYHTA 1O/ HIXKHAM KOHIIOM 3a0MBHBIX cBail R u pacueTHbie



COMPOTHBIICHHUsI HA OOKOBOM MOBEPXHOCTH 3a0MBHBIX CBail fj B QyHIaMeHTax omop BO3MYIIHBIX JTHHHN
JNIEKTPONEpEiaun MPUHUMAIOTCS 10 Tabn. 1 u 2, mpuueM B (DyHAaMEHTaX HOPMAJIBHBIX OIIOP
pacueTHble 3Ha4yeHHs fj A MbLIEBATO-TTMHUCTHIX TPYHTOB MpU HMX TOKa3artene Tekydectd I > 0,3
cleyeT MoBbIarh Ha 25 %.

12.8. PacueTHble CONPOTHBIICHUS TpyHTa Ha OOKOBOM TMOBEPXHOCTH 3a0MBHBIX cBail fj,
BBIYHMCIICHHBIE B COOTBETCTBUM C TpeOoBaHWSMH 1. 12.7, HOIKHBI OBITh YMHOXEHBI Ha
JIOTIOJTHUTEIbHBIE KO3()(DUIIMEHTHI YCIIOBUH paboThl PUBEICHHBIE B Ta0M. 19.

Tabnwma 19
JononHauTenbHbIe K03 GHUINEHTHI YCIOBUI padoThI
7. U JUTMHE CBan
Bun @yﬁﬂaMeHTa;{);:g;ji;pncha rpyHTa U 1 <25 d 11 OTHOmICr
1225d | H g1 | H_o4 | H _os
N N N
1. DyHIaMEHT oz, HOPMAJIbHYIO
MIPOMEXYTOUHYIO OIOPY TPH pacuere:
a) OJIMHOYHBIX CBall Ha  BBIIECPIUBAIOIIUC
Harpy3Ku:
B MIECYAHBIX TPYHTAX U CYIECAX 0,9 0,9 0,8 0,55
B ITMHAX ¥ cyriauHKax npu |, < 0,6 1,15 1,15 1,05 0,7
To xe, ipu |, > 0,6 15 15 1,35 0,9
0) OAMHOYHBIX CBall HAa CXKMMAIOIIUE HATPY3KU U
CBall B COCTaBe KyCTa Ha BBIJIEPIUBAIOIIUE
Harpy3Ku:
B MIECYAHBIX TPYHTAX U CYIECAX 0,9 0,9 0,9 0,9
B IIMHAX ¥ cyriauHkax npu | < 0,6 1,15 1,15 1,15 1,15
To xe, ipu |, > 0,6 15 15 15 15
2. OyHAaMeHT TMO0J  AaHKEPHYIO, YIJIOBYIO
KOHIIEBYIO  OIOPBI, TMOJ OMOPHl  OOJBIIUX
TIEPEXO0JI0B MPH pacyere:
a) OJMHOYHBIX CBall Ha  BBIJIEPTUBAIOIIUE
HArpy3KH:
B IIECUAHBIX TPYHTAX U CYIMECsX 0,8 0,8 0,7 0,6
B INIMHAX U CYTJIMHKAX 1,0 1,0 0,9 0,6
0) cBail B cOCTaBe KyCTa Ha BbIJIEPIUBAIOIIUE
Harpy3KH:
B IIECUAHBIX TPYHTAX U CyNecsX 0,8 0,8 0,8 0,8
B IVIMHAX U CYIJIMHKAX 1,0 1,0 1,0 1,0
B) Ha CKUMAIOLIHME HarPYy3KH BO BCEX TPYHTAX 1,0 1,0 1,0 1,0

B mabn. 19 npunamer 0603nauenus:

d - tHameTp Kpyrioro, CTOpOHa KBaJpaTHOTO WX 00JIbIIast CTOPOHA MPSIMOYTOJIBHOTO CEUCHHS CBaH;

H - ropu3oHTaNbHas COCTAaBILIIONIAs pacYeTHOM HATPy3KH;

N - BepTHKaIbHAsI COCTABIIOMAsT PACUETHON Harpy3KH,

IMpnmedvanne. [Ipu morpyKeHHMM OJWMHOYHOM CBaM C HAKIOHOM B CTOPOHY IEHCTBHS TOPHU30HTAIBHOI
COCTaBISIOLICH HArpy3Kd IpH yIJle HaKJIOHa K BepTHKamu Oonee 10° mOmoMHUTENbHBIN KO3()(OHULIUEHT yCIOBUA
paboTHI caeayeT MPUHUMATh KaK JUIs BEPTHKAIGHON CBay, paboTaromell B cocTaBe Kycra (1o mo3. 1, 6 wiu 2, 6).

12.9. Tlpu pacyere Ha BBIAEPTHBAIOIINE HArPY3KU CBaW, paboTaroleil B CBalfHOM KyCTe U3 YeThIpex
cBail U MeHee, pacueTHYIO HECYIIYIO CIIOCOOHOCTD CBaH ClleyeT yMEeHbIINTh Ha 20 %.

12.10. /Ins cBaii, BOCIPUHUMAIOIIMX BBIAEPTHBAIOIINE HArPY3KH, AOIYCKAETCs MpeaycMaTpHBaTh
NOTPYXEHHE UX B JIUAEPHBIE CKBAKUHBI, MPU ITOM pa3HMIA MEXIy MONEpeYyHbIM pa3MepoM CBaul U
JIMaMETPOM JIHJIEPHOI CKBa)KWHBI T0JDKHA ObITh He MeHee 0,15 M.

13. OCOBEHHOCTHU NPOEKTUPOBAHUSA CBAMHBIX ®YHJIAMEHTOB
MAJIO3TAKHBIX CEJIbCKHUX 3IAHUAM



13.1. OcobeHHOCTH TPOCKTUPOBAHKS CBaHBIX (DYHIAMEHTOB PACIPOCTPAHSIOTCS HA CIEMYIOIINe
BUABl MAaJO3TAXHBIX CENbCKUX 3IaHMH: JoMa ycageOHOTO THMA, >KMBOTHOBOAYECKHE U
NITULIEBOAYECKHE, CKIIAAbl CEIbCKOXO3SMCTBEHHBIX NPOXYKTOB U CEIbCKOXO3SMCTBEHHOW TEXHUKH,
HABECHI PA3JIMYHOTO HA3HAYEHHS W T.I. C PACUETHOM HArpy3KOM B ypOBHE IIOKOJIS CTEHBI 3JaHHU 10
150 kH/m (15 Tc/m), a Ha kosoHHY - 10 400 kH (40 T1C).

13.2. Tlpu TNPOEKTUPOBAHMH CBAWHBIX (PYHIAMEHTOB MAOITAXHBIX CENBCKHX 3IaHHH CllenyeT
NIPUMEHATH NIPEUMYLIECTBEHHO CBau-KOJIOHHBI, KOPOTKHE NHUPaMUIAIBHBIE CBAaU C IPEABAPUTEIBHO
HapsDKCHHOW apMarypoil 0e3 TONepeyHoro apMHpOBaHUS, OypoBBIE CBaM IIUHOH 10 3 M C
VIUTOTHEHHBIM TpaMOoOBaHHWEM 3a00eM u HaOWBHBIC CBaW, YCTPaWBaeMble B MPOOHWBHBIX CKBaKWHAX,
MIPEeyCMOTPEHHBIX 1I. 2.4, 0.

B ¢yHnamenTrax cenxbCcKuX 37aHWN PAacIOpPHON KOHCTPYKIIMH CIIEAyeT IPUMEHSITh CBal TaBPOBOTO U
JBYTaBPOBOT'O CEYEHUI C KOHCOJISIMH.

[Mpumeuanus: 1. IlpuMeHeHHe CBa-KOJIOHH Ui MAJOITAXKHBIX CENbCKUX 3JIaHUH, BO3BOJUMBIX B
celicMMYECKUX pailoHax, IOIyCKaeTCs MPHU [Ty OHHE MOTPY’KEeHUs CBaii-KOJIOHH B TPYHT HE MeHee 2 M.

2. YnnotHeHue 32005 CKBR)XUH IPU YCTPOWUCTBE OYypOBBIX CBail AIMHON MO 3 M JOJDKHO OCYIIECTBISTHCS
MyTeM BTpaMOOBBIBaHHUA B IPYHT CJIOs IIEOHS TOMIMHOM He MeHee 10 cm.

3. B mpoekTtax cBaiHBIX (YHOAMEHTOB MAaJOATAXHBIX CENbCKHX 3AaHMH Ha HPOCAZOYHBIX TPYHTax C
MPOCaIKoil OT MX COOCTBEHHOro Beca 1O 15 cM JomyckaeTcs HE MpedyCcMaTpHBaTh HMOJHOW MPOPE3KU CBAsIMU
MPOCaJOUYHON TOJIIHM, €CIIM HAA3EMHbIE KOHCTPYKLMH 3JaHUN NIPOEKTUPYIOTCS ¢ MPUMEHEHUEM KOHCTPYKTUBHBIX
MEpONPUATHH, 00ECHEYNBAIONIMX BO3MOXHOCTh MX HOPMAaJbHOW JKCIUTyaTallud MPH OINpPEIeNCHHBIX PacyeToM
HEpaBHOMEPHBIX OCaJKaX M MpOocaaKax (yHIaMEeHTOB.

13.3. Tlpu pacyere Hecymiel crtocOOHOCTH cBaif 1o Gopmyie (§) pacueTHbIE CONIPOTUBIEHHS TPYHTA
R, kIla (Tc/M%), O HEKHAM KOHIIOM 3a0MBHBIX CBail IPH TIyOUHE TOrPYKEHHS OT 2 0 3M CIIeIyeT
npuHIMATh 1o Tadu. 20, a Ha GokoBoii moBepxHocty T, kITa (Tc/M%), - 110 Tabu. 21.

13.4. Pacuernsie comporuBieHus rpyHTa R, KIla (TC/M?), MO HWXKHHM KOHIOM HAGMBHEIX H
OypOBBIX CBail C YIUIOTHEHHBIM 3a00eM IpH TJIyOMHE IOrpyXeHHs cBail oT 2 mo 3M ciemyer
MIPUHUMATH 1O TabJ. 22; IpU ATOM JUIA IUIOTHBIX MECYaHBIX TPYHTOB TAOJIMYHbBIC 3HAUCHUS CIIETYeT
yBenuuuTh B 1,3 pasa. Pacuernsie conporuienus fi, kIla (Tc/M°), Ha GOKOBOI TOBEPXHOCTH HAGUBHBIX
U OypOBBIX CBaii JIOIYyCKAeTCsl IPUHUMATH 110 Talil. 21 ¢ JOMOJIHUTEIBHBIM KOI(QHUIMEHTOM YCIOBUH
pabotsl, paBHbIM 0,9.



Taobmmra 20

I'my6uaa Koadppumment PacuerHple cOPOTHUBICHNS TPYHTOB IO HIKHUM KOHIIOM 3a0MBHBIX cBai R, klla (tc/v?)
TTOTPY>KEHHS TTIOPUCTOCTH, € MeCYaHbIX TIBUIEBATO-TIIMHUCTHIX TIPH IOKa3aTele TeKydecTH ||, paBHOM
CBau, M KPYITHBIX cpenHeit MEIKUX MBUIEBATHIX 0,0 0,2 0,4 0,6 0,8 1,0
KpPYITHOCTH
<0,55 8300 (830) 3900 (390) 2500 (250) 1500 (150) 6500 (650) | 3900 (390) | 2000 (200) | 1000 (100) | 600 (60) | 300 (30)
2 0,70 6400 (640) 3000 (300) 1900 (190) 1200 (120) 5400 (540) | 3200 (320) | 1700 (170) | 900 (90) |[500 (50) | 250 (25)
1,00 - - - - 3200 (320) | 1900 (190) | 1000 (100) | 600 (60) [ 300 (30)| 150 (50)
<0,55 8500 (850) 4100 (410) 2700 (270) 1600 (160) 6600 (660) | 4000 (400) | 2100 (210) | 1100 (110) | 650 (65) | 350 (35)
3 0,70 6600 (660) 3200 (320) 2100 (210) 1300 (130) 5500 (550) | 3300 (330) | 1800 (180) | 1000 (100) | 550 (55) | 250 (25)
1,00 - - - - 3300 (330) | 2000 (200) | 1100 (110) | 700 (70) | 350 (35) | 200 (20)
[Tpumeuanue. 1 npoMexyTOYHbIX 3HaueHUH || 1 e 3HaYeHUsI R onpenensoTcsi MHTePIOJIIIHeH.
Tabmuma 21
Cpennss rnyonna|  Koaddumpment PacyeTHbIe CONMPOTHUBICHHS TPyHTa HAa GOKOBOM MOBEPXHOCTH 3a0MBHBIX CBail, B TOM YHCIIE TABPOBOTO M JBYTABPOBOTO CeUeHHH, fj, k[1a
PAacroNIOKEHUsT | TOPUCTOCTH TPyHTA (TC/MZ)
cnost rpyHta hj, M B CIIOE € MIECYAHOTO MIBUIEBATO-TJIMHUCTOTO TIPH MOKa3aTese TeKydecTH |, paBHOM
KpPYITHOTO U MEJIKOrO MBLJIEBATOTO 0,0 0,2 0,4 0,6 0,8 1,0
CpeAHel KpymHOCTH
<0,55 80 (8,0) 55 (5,5) 45 (4,5) 46 (4,6) 39 (3,9) 32(3,2) 25 (2,5) 18 (1,8) 11(1,1)
1 0,7 60 (6,0) 40 (4,0) 30 (3,0) 45 (4,5) 37 (3,7) 30 (3,0) 23 (2,3) 16 (1,6) 9(0,9)
1,00 - - - - 32 (3,2) 23 (2,3) 15 (1,5) 10 (1,0) 6 (0,6)
<0,55 85 (8,5) 60 (6,0) 50 (5,0) 68 (6,8) 53 (5,3) 40 (4,0) 29 (2,9) 20 (2,0) 13 (1,3)
2-3 0,7 65 (6,5) 45 (4,5) 35(3,5) 65 (6,5) 50 (5,0) 37 (3,7) 26 (2,6) 18 (1,8) 11(1,1)
1,0 - - - 60 (6,0) 45 (4,5) 32 (3,2) 21 (2,1) 13 (1,3) 7(0,7)

Tpumeuanue. i npoMexxyTouHbIX 3HaueHuil h;, e v || 3Hauenus fj onpenensirorcst HHTEpIOsLMEH




Ta6muua 22

I'pynTHI Koadpdumment PacueTHble cONpOTUBIEHUS IO HI>KHUM KOHIIOM
TIOPUCTOCTH e | HAOMBHBIX U OypoBBIX cBaif R, k[la (te/M?), IIpH TITyOnHEe
WX TIOTPY>KEHHS 2-3 M U PacUeTHBIE COMPOTHUBICHUS O
KOHCOJIIMH CBaii-KoJIOHH R,,,, kI1a (TC/MZ)
TIECYAHBIX TPYHTOB
KPYIHBIX cpenHen MENKHX | TIBUICBATHIX
KPYIHOCTH
TIBIJIEBATO-TIIMHNCTHIX TPYHTOB IIPH MOKa3aTese TEKy4eCTH
I, paBHOM
0,0 0,2 0,4 0,6
Iecku cpenHeii IOTHOCTH 0,55-0,8 2000 (200) 1500 (150) | 800 (80) 500 (50)
CynecH ¥ CYTITHHKH 0,5 800 (80) 650 (65) 550 (55) 450 (45)
0,7 650 (65) 550 (55) 450 (45) 350 (35)
1,0 550 (55) 450 (45) 350 (35) 250 (25)
I'uaen 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. Hecymyto crnocoOHOCTh CBan-KOJOHHBI C IOTPYXAaE€MBIMH B TPYHT KeIne300€TOHHBIMHU
KOHCOJISIMH, pa0OTaroLIel Ha CKUMAOLIYEO HArPy3KY, CIEAyeT ONpeNessaTh Kak CYMMY CONPOTHBICHHN
TPYHTA IOl HI)KHHUM €€ KOHIIOM, MOl KOHCOJIIMH ¥ Ha OOKOBO# MOBEPXHOCTH MO GopmyIe

Fd = }/C(RA + ycochonAcon + quz‘hz) , (42)

- TO e, 4T0 B popmye (8);

rz[e ycaRaAaf;)h[

Ycon - nononHuTeNbHBINA KOIDGUIHEHT yeIOBHiT paboThl; /con = 0,4 I MECUAHBIX IPYHTOB U

YVeon = 0,8 1151 MBLIEBATO-TTTHHUCTBIX [PYHTOB;

2
R - pacyeTHOE COMPOTHUBIICHHUE TPYHTA O] KOHCOsIMU, Klla (Tc/M”), TIpy MOTPY)KEHUH UX B
rpyHT Ha riyouny 0,5-1,0 M, npuHEMaeMoe 1o Tabdm. 22;

A

con - TUTOIIAb TPOEKIIMA KOHCOJIEW HA TOPU30HTAIBHYIO IIOCKOCTD, M

13.6. Hecymyro cnocoOHOCTh CBaii TaBpPOBOTO U JBYTaBPOBOTO CEUEHHWH TpH JCHCTBUM
BEePTUKATBHON COCTABISIONICH HATPY3KH CIEAYET OIpenensaTh mo dopmyne (8), mpuHUMas B Hel
3HaueHus f; Ha GOKOBO# MOBEPXHOCTH MMOJIKU M CTEHKH 110 Tabi. 21.

[Ipumeuanue. [Ipu pacyere Hecyuiel CIOCOOHOCTH CBalf TABPOBOT'O U IBYTaBPOBOI'O CEYECHHUI, UCTIONIB3YEMBIX
JUIsL 3JaHUH € KapKacoM M3 TPEXUIAPHUPHBIX paM, JOMYCKAeTCs YYUTHIBATh BIMSHUE TOPU3OHTAIBHON
COCTaBJIAIOLIEH pacropa Ha pacyeTHbIC COPOTUBIICHNS Ha OOKOBOM MOBEPXHOCTH CBAii.

13.7. Jlna cBaiiHBIX (YHIAMEHTOB M CBali-KOJIOHH OIHO3TAKHBIX CENILCKHUX 3[aHUM HE0O0XOIMMO
TIPOM3BOANTH MTPOBEPKY YCTOWUMBOCTH (DYHIAMEHTOB IPH ACHCTBUH CHJI MOPO3HOTO IyYEHHS TPYHTOB.

13.8. PacyerHple XapaKkTEpUCTHKH TPYHTOB HpPHU OIpPEJENCHUH Hecyledl CIIoCOOHOCTH CBail 1o
mn.13.3-13.6 cnexyer mpuHUMATh 11l HanOosee HeOIAropHUsATHOTO CiTydas UX CE30HHOTO M3MEHEHUS
B IIPOIIECCE CTPOUTENHCTBA M IKCIUTyaTalluy 3/1aHHS.




[MPWIOXEHUE 1
Pexomenoyemoe

PACUYET CBA HA COBMECTHOE JEMCTBUE BEPTUKAJIBHOM U
TOPU3OHTAJIBHOM CUJI 1 MOMEHTA

1. TTpu pacuere cBaif Ha COBMECTHOE JICHCTBHE BEPTUKAIBHON M TOPU3OHTAIBHOMN CHII 1 MOMEHTA B
COOTBETCTBHUH CO CXEMOM, MPUBEACHHON Ha YepTexe, CIEeAyeT paslnudaTh ABE CTaJU{ HaNpsDKCHHO-
Je(hOpMHUPOBAHHOTO COCTOSTHUSI CUCTEMBI «CBast - TPYHT).

N

M

A
CxeMa Harpy3ok Ha CBaIo

B mepBoif cramuu TPYHT, OKPYKAalOIIUI CBal0, paccMaTpHBaeTCs Kak yOpyras JHHEHHO-
neopMupyeMas cpefa, XapakTepru3yemas Kod(pUIIeHToM mocTent ¢;, KH/M® (tc/m).

PacuerHble 3HaueHHsT KOX(pQUIMEHTA IIOCTENM ¢; TPyHTA Ha OOKOBOH IIOBEpPXHOCTH CBaW
JOIIyCKaeTcs ONpeensiTh o Gopmyie

C, =—t, ()

rae K-  kodhduument nporoprmonansHocty, KH/M* (Te/M*), mpuHIMAaeMEIi B 3aBHCHMOCTH OT
BHJIa TPYHTA, OKPYXKAFOIIIETr0 CBalo, 1Mo Tadi. 1;

Z - TITyOWHA PacloJIOKEHHsI CeYSHUs CBaH B TPYHTE, M, [UISl KOTOPOH ompexensiercs KodGhuuueHT
TIOCTEITH, 110 OTHOLICHHIO K TIOBEPXHOCTH IPYHTA IPH BEICOKOM POCTBEPKE MIIM K MOAOLIBE POCTBEPKA
TIPY HA3KOM POCTBEPKE;

¥ - Koo duimeHt ycnoBuit paboThI.

Bo BTOpoi#i cTaguy B BepxHeil YacTH IPyHTA, OKPY)KAIOLIETO CBal0, 00pa3yeTcs 30Ha MPEAeIbHOro



paBHOBecus  (TUlacTM4ecKas  30HA),  XapakTepusyemMas  IPOYHOCTHBIM  KO3((HIHEHTOM
MIPOIIOPLUOHATBEHOCTH d.

Pacuer cBaif B ciydae MHOTOPSIHOTO HX pAacIloJIOKeHHs B (yHIAMEHTe ¢ pPOCTBEPKOM,
OIMPAIOIIAMCS Ha TPYHT, NIPH OTCYTCTBHH CEHCMHYECKHX BO3JIEUCTBHH JOITYCKASTCS MPOU3BOIUTH C
YY4ETOM BO3MOKHOCTH IOCJIEAOBAaTEIbHOIO pa3BUTHA IEPBOM M BTOPOMl CTaguil, HANPSKEHHO-
neOpMHUPOBAHHOTO COCTOSIHUS TPyHTA. B 3TOM citydae pou3BOANTCS IBYXCTAANHHBIA pacyeT CBaif, a
KO3 PUIMEHT ycIoBUl paboThl 7. B dopmyse (1) mpunumaercs j. = 1. Bo Bcex OCTaNbHBIX CIIyJasx
ClIeyeT TMPOU3BOJNTH OJHOCTAJMIHBIA pacdeT CcBad NPUMEHHUTENHFHO K YCIOBHSM BO3MOXKHOTO
pa3BUTHUS TOJBKO IIEPBOM CTaJWU HaNpPsHKEHHO-Ae(OPMHUPOBAHHOTO COCTOSHHS CHUCTEMBI «CBasi -
TPYHT», TpUHUMas K03 (HUIMEHT ycoBuil paboTs! J. B popmyie (1) paBHbIM 3.

2. Pacuer cBaii Ha COBMECTHOE /ICiiCTBHE BEPTUKAIBHON ¥ TOPU30HTAIILHOM CHJI 1 MOMEHTA JIOJKEH
BKJTIOYATh:

a) pacyer Hecymled CIIOCOOHOCTH CBaii B ciydae BO3MOKHOCTH pPa3BHTHS BTOPOH CTaauu
HalpspKeHHO-Ae(OPMHUPOBAHHOTO COCTOSTHHSI TPYHTA B COOTBETCTBHH C YCIIOBHEM

neFs
Yk
rne H - pacyeTHOe 3HaueHHe nonepedHoi cuibl, KH (Tc), AefcTByIOmEl Ha OJTHY CBAIO;
Fg - Hecyias criocoGHOCTh CBau, OIpeeNsieMas B COOTBETCTBUH ¢ TpeboBaHusiMu 1. 10;
% - K03 DUITUEHT HalISKHOCTH, TPUHUMACMBIH paBHBIM 1,4;
0) MpPOBEPKY YCTOHYMBOCTU TPYHTA, COTJIACHO T1.13, B CiTy4yae, KOT/Ia pacueT BEACTCS C JIOMyIIeHUEM
Pa3BUTHSI TOJIHKO TIEPBOU CTAIMH HAMPSHKEHHO-IC(HOPMUPOBAHHOTO COCTOSIHHS TPYHTA;
B) pacueT cBail mo jedopMaIusiM, BKIIFOYAIOIIHNA TTPOBEPKY COOTIOACHUS YCIOBHHA JTOITyCTHMOCTH
pacueTHBIX 3Hau€HUIl TOPH30HTAIBHOTO NIEPEMELLICHNS TOJIOBBI CBaU Up U YITIa €€ IOBOPOTA !
U, < Uy; 3)
Vo < W (4)
rae U,, W, - pacyeTHbIE 3HAUEHHs COOTBETCTBEHHO I'OPU3OHTAIBHOIO MEPEMEILEHHs TOJIOBBI CBaH,
M, U yIJia ee TOBOPOTa, Pal, ONpeiesieMble COINIACHO YKa3aHUsIM I1.5;
Uy, Wy - TpenerbHbIE 3HAYEHUS COOTBETCTBEHHO TOPHU3OHTAIBHOTO MEPEMEIICHHUS TOJIOBHI CBaW,
M, W yIJa €€ IIOBOpOTa, pPaJ, YCTaHABIMBAacMbIE B 3aJaHWM Ha TPOCKTUPOBAHWE 3MAHUA WIIH
COOPYKCHHS,

@)

Tabmuma 1
I'pyHTBI, OKpyXarolue cBau, 1 UX Koaddpunument IIpouHocTHBII
XapaKTEePUCTUKN MIPOTIOPLHOHATIBHOCTH K|, ko durmeHt

kH/™* (Te/m) MPONOPLHOHAIEHOCTH

a, kH/™® (1c/m°)
ITeckn kpymubie (0,55 < e < 0,7); mmusl u|18 000-30 000 (1800-3000) 71-92 (7,1-9,2)
cyrmuaku TBepasie (I < 0)
Iecku menkue (0,6 < e < 0,75); nmecku cpenneii| 12 000-18 000 (1200-1800) 60-71 (6,0-7,1)
kpymaoctH (0,55 < e <0,7), cynecu tBepmbie (I,
< 0); TIMHBI W CYIJIHHKU TYrOIUIACTHYHBIE U
noxytBepabie (0 < 1. <0,75)

ITeckn nbueBateie (0,6 < e < 0,8); cymecu| 7000-12 000 (700-1200) 44-60 (4,4-6,0)
wractuunble (0 < I < 0,75); TIMHBL ¥ CYTIIMHKA
markommiactaansie (0,5 < 1. <0,75)

Inmunel v cyrmuky Tekydernactuunbie (0,75 <[ 4000-7000 (400 - 700) 26-44 (2,6-4,4)
IL<1)

Ilecku rpaBemucteie (0,55 < e < 0,7);] 50000-100000 (5000-10 100-120 (10-12)
KPYITHOOOJIOMOYHBIC ~ TPYHTBI C  TECYAHBIM 000)

3aI0JTHUTETIEM

ITpumevanus: 1. MeHbluue 3Ha4eHUS KO3(DQUIHEHTa COOTBETCTBYIOT 60Jiee BHICOKUM 3HAUCHHSAM MOKa3aTes
TeKydecTH || TTMHHUCTHIX U K03()(HUIMEHTOB MMOPUCTOCTH e TIeCUaHbIX TPYHTOB, YKa3aHHBIM B CKOOKax, a 0oJbIme
3Ha4eHHA Kod(duirreHTa K - COOTBETCTBEHHO 00JIee HU3KUM 3HaueHUsM || 1 e. JIyis TpyHTOB ¢ IPOMEKYTOUHBIMH
3HAYEHUSIMHU XapaKTePHUCTHK || ¥ e 3HaueHHs K03 (DPULIHCHTA OTIPEACISIOTCS HHTEPIOISALUCH.

2. Koadunment K 1 MIOTHBIX NECKOB JOJDKEH NpuHHMaThes Ha 30 % Bblme, 4eM HauOOJbIINE 3HAUCHHUS




|yKa3aHHLIX B Ta011. 1 K03 dunuentos K 1yt 3a1aHHOTO BHAA TPYHTA.

T') IIPOBEPKY CEUCHUH CBal IO COMPOTHBICHUIO MaTepHuaia 1o MpeaeIbHbIM COCTOSHHUSM IIEPBOH U
BTOpO# Tpymm (IO MPOYHOCTH, O 0Opa30BaHWIO M PACKPBITHIO TPEIIWH) HA COBMECTHOE NEHCTBHE
pAaCUYETHBIX YCHIIMH - BEPTUKAJIBHON CHUIBI, M3THOAIOIIET0 MOMEHTA U MOIEPEYHON CHUTBI, YKa3aHHBINA
pacdeT BBINOJNHACTCS B 3aBUCHMOCTH OT MaTepHana CBaW COITIACHO TPeOOBaHWSM 11.3.6; pacdeTHbIe
3HAYEHHs M3THOAIONINX MOMEHTOB M ITOTIEPEYHBIX CHII, ACHCTBYIOIINX B PA3IWYHBIX CEYECHHAX CBaH,
JIOJDKHBI ONPEIENATHCS COTTIaCHO TpeOOBaHMSM I8 1 9 B ciTydae BOZMOKHOCTH JIOIYIIEHHS Pa3BUTHSA
BTOPOH CTaguM HaNpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHMSI TPYHTa, @ B OCTIBHBIX CIydasx -
corylacHO TpeboBaHusM L. 14 u 15.

3. Ilpm pacuere c JOMyIIEHWEM pAa3BUTHS BTOPOW CTaJUM HaNpsDKEHHO-Ae()OPMHPYEMOTO
COCTOSIHUSI TPYHTa 3a IpeIelIbHOE COCTOSTHUE CHCTEMBI «CBasl - TPYHT» IIPUHUMAETCSl 00pa3oBaHUE Ha
rIyouHe Z, (B IpeAenax WM Ha TPaHUIle TUIACTUYECKOH 30HBI) MIACTUYECKOTO IAapHUpa, B KOTOPOM
BO3HMKaeT MoMeHT M,, kH-M(Tc-M), paBHBIi TpeAeNbHOMY H3rHOAIONIEMy  MOMEHTY,
BOCIPUHMMAEMOMY IIOIIEPEUYHBIM CEUEHHEM CBal. B cioydae 3afgelkd cBal B POCTBEPK
HOCJIEIOBATENbEHO 00pa3yloTcs ABa IUIACTUYECKMX INApHHUPA: IEpBBIH - B MeCTe 3aJeiKH CBaH B
pPOCTBEPK, BTOPOH - B IIpeZeNax WIM Ha T'PaHUIE IIACTUYECKOW 30HBI. 3a MPEAEIbHOE COCTOSHUE
CHCTEMbI IPUHUMACTCSI MOMEHT 00pa30BaHMs BTOPOTO IUIACTHYECKOI'O IApHUPA.

4. Pacuer cBaif Mo MpeAENbHBIM COCTOSHHUSM JBYX TIDYINI BBITOJHACTCS C HCIOJIb30BAHUEM
CIEYIOIINX MapaMeTpoB: IPUBEJCHHON IIIyOMHBI pACIONIOKEHHUS CEUCHUS CBal B TpyHTE 7 ,
[PHUBEICHHON IIyOWHBI MOTPYXKEHHUs CBad B TPYHT | , @ B ClIydae ydeTa BO3MOXKHOCTH Pa3BUTHS
BTOPOH CTaguM HanpsHKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSL TPYHTa, KpOME TOTO, MpPUBEICHHOU
DIyOMHBI IJIACTHYECKOH 30HBI 7, TNPUBE/CHHBIX DACYCTHBIX 3HAYCHHUH MONEPEYHOH Cuibl H H
M3ruOaroIIero MOMEHTa M , ACHCTBYIOIIMX CO CTOPOHBI POCTBEPKA HA TOJIOBY CBaW, IPHUBEIECHHOTO
3HAQUEHUSI TPAHUYHOU MMONEPEYHON CHIIbI |—_|ei =H , COOTBETCTBYIOWIETO TPaHMIC YIIPYroi paboThI
CHCTEMbl «CBas - IPyHT» npu 7; = 0, NPUBEACHHBIX 3HAYCHHH TIPAHMYHOIO TOPH3OHTAIBHOIO

NePeMeILEeHHS {T,; U TPAHAYHOIO yIiIa MOBOPOTA {j,; NPH HU3KOM POCTBEPKE B YPOBHE €0 MOJIOLIBbI

npu 7, = 0, NMPUBENCHHBIX 3HAYEHMH INeEpEMEINEHMH [ M yIJia MOBOPOTA i CBaW, KOTOPbIE
OTIPENEIISIOTCS IO (POPMYIIaM:
Z =za, ®)
Zi =z, (6)
[ =la,; (7
— Ha? .
H = e (8)
aby
— Mo,
M=% C))
ab,
_ H. o2
H, =<, (10)
ab,,
rae z,zi, | - neficTBuTenbHas TiIyOMHA PACHONIOKEHHS CEYCHHS CBaH B TPYHTE, ACHCTBHTENbHAsS

ITyOMHA TIACTUYECKOM 30HBI U JEHCTBUTENbHAs TIIyOMHA TOTPYKEHHUS CBaW (€€ HIKHErO KOHIA) B

TPYHT, M;
Q. - KodpdurmeHT nepopmanuu, 1/M, onpeaesieMbIi mo Gopmyiie

L (12)
vcEl

rae K - To ke, uro B popmye (1);

E - MOzLylIb yIIpyrocTy Matepuana cau, klla (tc/m?);

| - MOMEHT HHEPIIH MONEPEYHOTO CeYCHHS CBat, M

b, - ycnoBHas mupuHa cBau, M, MIPUHMMaeMasi paBHOM: mis cBail ¢ quamerpoM cTBosoB 0,8 M 1
Oonee by = d + 1, a s ocTanbHEIX pa3MepoB cedeHwit cBaii by = 1,5d + 0,5, um;

¥ - K03 dureHT ycnoBuii paboThl, MPUHUMAEMBIH COTMIacHO 1. 1;

d - HapyKHBIF JHaMeTp KPYIJIOTO HIJIM CTOPOHA KBaJPAaTHOTO, WM CTOPOHA MPSAMOYTOIBHOTO




CEUEHUs CBall B INIOCKOCTH, NEPIIEHAUKYIIIPHOMN IEHCTBUIO HATPY3KH, M;
a - IPOYHOCTHBIN KO3 PHUIUEHT MPOIOPIHOHATHHOCTH, kH/M® (te/m), onpenaensieMsbli o tabm. 1:

3HaueHns Yel u onpenensiorcs mo Tabn. 2 u 3 npu Zi =
5. PacyeTHble 3HaUEHHs TOPU30HTANBHOTO MEPEMEILEHHS CBal B YPOBHE MOJOLIBEI POCTBEPKA Up,
M, U yIOJl €e IOBOPOTa ¥, paj, CIeAyeT OIpeeaTh 0 popMyIam:

HI2 M2
Uy =Ug +yylg + —=2 + —2; 12
p =Up tWilo 3EI | 2E 12)
HIZ M,
=y 2+ —2; 13
Vp=Votoo T (13)

rne H, M- pacderHbie 3HaueHWs morepeyHor cuibl, KH (TC), M m3rubaromero Momenrta, KH-m
(Tc-M), IEHCTBYIONINE HA TOJIOBY CBaH (CM. 4epT);

lp - nrHA yuacTka CBau, M, paBHAsI PACCTOSIHHIO OT MOJIOIIBBI POCTBEPKA JI0 MOBEPXHOCTH IPYHTA;

E, I - o xe, uto B hopmyne (11);

Ug, Wo- TOPHU3OHTAIBHOE MEPEMELICHUE, M, U YrOJl MOBOPOTA MOMEPEYHOr0 CEYEHUs CBau, pajl, B
YPOBHE IMOBEPXHOCTH TPYHTA IMPHU BBICOKOM POCTBEPKE, a MPU HU3KOM POCTBEPKE - B YPOBHE €ro
MOAOUIBBI, ONPEAEISIEMBIC 10 YKA3aHUSAM 1. 7 MPU ABYXCTaAUHHOM pacueTe U Mo YKa3aHusM 1. 12 npu
OJIHOCTAJUHOM pacueTe CBaid.

HpI/IMC‘IaHI/Ie. B HACTOAILIEM MPUIIOKEHUU CUUTAKOTCA IMTOJIOKUTEIIbHBIMU:

MOMEHT W TOPHU3O0HTAJIbHAsA CWJA, TPWIOKCHHBIE K TOJIOBE CBau, €CJIM MOMECHT U CHJIa HaIlpaBJICHBI
COOTBETCTBEHHO TI0 YaCOBOM CTPEIIKE U BIIPABO;

1/13r1/16a}01.u1/11‘/'1 MOMEHT U NoN€peYHas Cujia B CCUCHUU CBaH, €CIIM MOMCHT U CUJIA, IEpEAAIOIINECA OT BerHeI;'I
YCJIOBHO OTCEYECHHOU YaCTHU CBAW HA HUXKHIOIO, HATIPABJICHBI COOTBETCTBEHHO I10 YAaCOBOU CTPEJIKE U BIIPABO;

TOPU3OHTAIIBHOE CMEIICHUE CEUCHUA CBAU U €TI0 IIOBOPOT, €CJIM OHU HAIIPABJICHBI COOTBETCTBEHHO BIIPABO U IO
9acoBOM CTpEJIKE.

6. lopuzonTanpHas cwia H, kH (T¢), COOTBETCTBYIOIIAs TpaHUILIE YIIPYTOi pabOThl CHCTEMBI «CBas -
TPYHT», IPH ABYXCTAIMIHOM pacueTe ONpeneisoTes 1o Gopmyrie
_ Hgab,
ei — 2 '
€

(14)

7. T'opu30oHTaNbHOE MepeMEIIEHUE Uy M, U YIOJI IOBOPOTa Yy, pall, IpHU IBYXCTAIUHHOM pacyeTe
CIIEILyeT ONPEAENATH 1Mo (hopMysam:

a) mpu H < H
Uy = Uy %Hiel ; (15)
Vo =Ta g (19)

0) mpu H > Hy
U= = (17)
Vo=V %ag , (18)

rne H - pacyeTHOE 3HaUEHHE NonepeyHoi cuibl, KH (Tc¢), mpuKIIagpIBaeMoii K TOJIOBE CBaH;
He - rpanuuHOe 3HaueHHe MOMEPEYHON Cuilbl, ompexensieMoil no Qopmyne (14), roe H,

orpeessieTcst mo Tabi. 2 v 3 B 3aBHCHMOCTH OT 3HaueHust | 1pu Zj = 0;

U, |y - OINPEENSIOTCS MO Tabn. 2 ¥ 3 B 3aBUCUMOCTH OT 3HAYCHUS CHJIbI H , pacCUUTHIBAEMOU
o popmyie (8).
[pumeuanue. [Tpu npuBeneHHOM AmuHe cBan | < 2,6 cledyeT MONB30BaThes Tabm. 2 u 3 o | = 2,6, pu

9TOM 3HAYCHHUEC I0ITYyCKAacMOro nepeMElICHsA CBau B YPOBHE IIOBEPXHOCTU I'PYHTA HE JOJDKHO IPEBLIIATH 2 cMm.

8. PacuerHslit n3rubaromuii MomenT M; kH-m (TC-M), nonepeunyro cuiny H, kH (1c), nefictyromiue
Ha MIyOMHE Z B CEUEHHHU CBaW, CIEAYET ONpeNeNsTh MpU JOMYIIEHUH JIBYX CTaAuil paboThl CHCTEMBI
«CBas - FPYHT» B IIpeAeIiax yIpyroi 30HbI IpyHTa 0 Gopmyaam:



ab

M. =—P

z a?
by _ _ _
H, =—F (0, fA, +, B, + M, fC, + H, D, ); (20)

2
e

(Tp fAs + g B3 + M fC5 + Hy fD;); (19)

QD

rne g, f, y,f, Mof, |-_|0f - TMPUBCICHHBIC 3HAUCHUs (DUKTHUBHBIX HAYaJIbHBIX MapaMeTpoB,

orpeiessieMbIe B 3aBUCHMOCTH OT 3HaueHui H u | o tabi. 2 u 3;
A,B;,C;,D; - KO3 GUIMEHTHI, 3HAYCHUS KOTOPBIX MPUHAMAIOTCS MO Ta0J. 4 B 3aBUCHMOCTH OT

[IyOMHEI Z .
Tabnnma 2
IpuseneHHas TapaMeTpsl 17151 pacyeTa cBaii MM NIADHUPHOM MX COTPSHKEHUH C POCTBEPKOM
JUTIHA YaCTKa g Z T v 0, f o f H, f M, f
cBau |
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 4,772 2,767 4,631 | -2,340 [ 2,086 -0,960

2,8 0,344 | 0,00 1,000 0,643 1,000 | -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 1,594 1,020 1593 | -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 2973 | -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 2932 | -1,717 | 1,238 -0,252
0,939 | 1,50 4,216 2,454 4,103 | -2,110 | 2,007 -0,780

3,2 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 1,360 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

3,4 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 | -1,052 | 0,656 -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 4,233 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
0941 | 1,20 3,061 1,933 3,037 | -1,841 | 1417 -0,260
1,174 | 1,50 4,342 2,626 4,231 | -2,285 | 2,250 -0,778

Ta0mwnma 3
IpuBenenHas TTapamMeTphI IS pacyeTa CBaii MPHU WX KECTKOM 3a/IENKE B POCTBEPK
JUTMHA y9acTKa H 7 a M U, f Vo f Hof M, f
cBam |
2,6 0,927 0,00 1,000 -0,943 1,000 0,000 0,927 -0,943

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

3,2 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 cTaguu paboThI CBaW PacUETHBIM M3THOAONIHH MOMEHT M, KH-M (TC-M), OMIEpEeUHYIO
cuny Hy, kH (Tc), neiicTByronye Ha TIyOWHE Zj B MpeneliaX IJIACTHYECKOW 30HBI IPYHTA, CIEIyeT
OIIPEAENATH 1o popMynam:

ab
Mzi:M"'Hzi_?pZis; (21)
ab
Hy=H-—~7, (22)

IJ€ Zj - NIyOMHa pacIoIOKEHHs] CEYEHHs CBau B TPYHTE, M, B IpeAeNax MJIACTUYECKOH 30HBI MO
OTHOIIIEHHIO K ITOJOIIBE HU3KOTO POCTBEPKA.

9. B ciyuae >kecTKOW 3a/leIKi CBal B POCTBEPK, €CIHM HCKIOYAETCsl BO3MOYKHOCTh [IOBOPOTA €€
TOJIOBBI (HampUMep, B XKECTKMH POCTBEPK C IBYMs psifaMu cBail miau Oojice, YCTAaHOBIECHHBIX B
HAIlpaBJICHUH JACHCTBHSI TOPU3OHTALHOM cuibl), B ¢opmyne (21) Bmecro M ciemyer nmpUHUMATh
pacyeTHBI MOMEHT 3a7eNKu M;, NEUCTBYIOLIUI B MECTE COIIPSIKEHUSI CBAU C POCTBEPKOM.

Pacuernsrit MoMeHT 3anenku M; kH-M (TC-M), onpenensercs o hopmyrie

_ab

My =M =L, (23)

€

rae M - IPUBEICHHBI MOMEHT, ONpEIEISIEMbIii TI0 Tabll. 3 B 3aBUCHMOCTH OT 3HAYCHHI | .

10. Hecymass cmocoOHOCTh CHCTEMBI «CBas- TPYHT» MpPH JCHCTBHM TOPH3OHTAIBHOW CHIIBI
orpeneIsercs mo GopMynam:

1) nst cBaum, HEe MUMEIOIICH JKECTKOH 3aJIC)IKH B POCTBEPK,

ab
_ p 2
Fa =mm, —= 23, (24)
2
rie 2z - paccrosimue, M, OT OBEPXHOCTH TPYHTA 10 MECTOIONOMKEHHS [UIACTHEECKOTO MIAPHHPA,
KOTOPOE OTIPEENSIeTCs U3 yPaBHEHHUS
3 3M
2+ ez? U
abp
31E€Ch e- BKCHeHTpI/ICI/ITeT HpI/IJ'IO)KeHI/ISI BHeHIHei/’I Harpy3KI/I K CBac, M;
MU - Hpe[[eHLHLIP'I I/I3FI/I6aIOHII/II71 MOMCHT, BOCHpI/IHI/IMaeMLII?'I HOHepe‘IHHM CCYCHUEM CBau, C

YYETOM MPOJOTBHON criibl, KH-M (TC-M);
N, - KOdhOUUMEHT, PaBHBIA eIMHHULE, KPOME CiydaeB pacuera (yHIAMEHTOB PacCOpPHBIX

0, (25)

COOPY>KEHUH, AJIs1 KOTOPBIX =07
n, - KO3 GUIMECHT, YYUTHIBAIOIIMNA JONI0 ITOCTOSHHONH HArpy3KH B CyMMapHOH Harpyske,

orpezenseMblit o Gopmyre
_ M +M;
M, +M, '

rae M, - MOMEHT OT BHEUIHMX MOCTOSIHHBIX HArPY30K B CEYCHMH (DYHIAMEHTA HA YPOBHE HHKHHMX

M (26)

KOHITOB cBaif, kKH-M (TC-M);
M, - TO %€, OT BHELIHMX BPEMEHHBIX PACYETHBIX HArPY30K, KH-M (TC-M);

N - ko> UIMENT, IPUHUMAEMBIHA 71 = 2,5, 32 HCKIIOYEHUEM CITy4acB PacyeTa:

a) 0c000 OTBETCTBEHHBIX COOPYKEHHH, JJIsl KOTOPBIX MPH [ <26 npuHuMaetcs /1 =4 u npu [ >

5 npunumaercs 7 2,5; mpH TPOMEKYTOUYHBIX 3HAYCHUIX | 3nauenme 7N onpenensercs
HWHTEPIOSALUEH;

6) (1)yH,Z[aMCHTOB C OJHOPSAAHBIM PACIIOJOKCHUEM cBaili Ha BHCIICHTPCHHO TPUJIOKCHHYIO

BEPTHKATBHYI0 CKHMAIOILYIO HarpysKy, JUls KOTOPBIX CIENYeT NPUHHMATh /A = 4 HE3aBHCHMO OT




3uavenns | ;
2) JUIst CBaM, MMEIOIIEH JKECTKYIO 3a/IelKy B HU3KUH POCTBEPK, HECYIIYIO CIIOCOGHOCTL Fy cremyer

OTIPENeIIATh 10 hopMyIie
Fy =1, 65nm2§/abp|v|§. (27)

11. TIpu cratuyeckoM pacueTe CBail B COCTaBe KycCTa, €CIM JOIMYCKAeTCs BOZMOMXHOCTh Pa3BUTHUS
BTOPOW CTaJMU HAIPSIKCHHO-IC(HOPMHUPOBAHHOTO COCTOSHUS CHCTEMBI «CBasi - TPYHT», CIIEAyeT
YUUTBHIBaTh MX B3auMOJIeicTBHE. B 3TOM ciiyuae pacder mpou3BOJMTCS Kak JJisi OJUHOYHOM CBau, HO
KO3 QUUMCHTBI TIPONOPLUUOHATBHOCTH K U @ YMHOXAIOTCS HA MOHIDKAIOWMH KOd(pULMEeHT (o,

oTpezensIeMsblii o Gopmyre

2

d Xj = X; Xj = X;

o; =Y. [141-—|1,17+0,36 -0,15 , (28)
= | T T

rae 7. - Koo huumeHT, YYMTHIBAIOIIMK YIUIOTHEHHWE TpyHTa TIpH IOTPY)KCHWH CBald H

IPUHUMAEMBIN: . = 1,2 ny1s 3a0MBHBIX CBail CIUIOIIHOTO CEYEHUS U ), = | I OCTaNbHBIX BHIOB CBaii;

d - Anamerp Wik CTOPOHA MOIIEPEUHOr0 CEUCHHUSI CBaH, M;
=06 =X+ (% -y (29)
Xi, ¥i - KOOpAHMHATHI OCH i-ii CBaW B IUIAHE, IPHYEM TOPH3OHTAbHAs HArpy3Ka HPHIOKEHa B
HAaITPaBJIEHUH OCH X;
Xj, Yj - TO Xe, U1 J-i cBau.
IIpomssenenne [] B dopmyie (28) pacmpocTpaHseTcs TOIbKO Ha CBaH KyCTa, HEIOCPEICTBEHHO
j#

MPUMBIKAOLINE K i-# cBae.

Tabnuua 4
[IpuBenennas KosddurmeHTH
FIIy6I/IHa Al Bl Cl Dl A3 Bg C3 D3 A4 B4 C4 D4
PacHoIOKEeHHs
CCUCHUS CBAU
B rpyHTE Z
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 | 0,200 | 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
0,4 1,000 | 0,400 | 0,080 |0,011(-0,011| -0,002 | 1,000 | 0,400 |-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
0,6 0,999 | 0,600 | 0,180 |0,036|-0,036 | -0,011 | 0,998 | 0,600 |-0,180-0,072| -0,016 | 0,997
0,7 0,999 | 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 0,995 | 0,899 | 0,405 (0,121|-0,121 | -0,055 | 0,985 | 0,897 |-0,404|-0,243| -0,082 | 0,980
1,0 0,992 | 0,997 | 0,499 |0,167|-0,167 | -0,083 | 0,975 | 0,994 |-0,499|-0,333| -0,125 | 0,967
11 0,987 | 1,095 | 0,604 |0,222]|-0,222 | -0,122 | 0,960 | 1,090 |-0,603|-0,443| -0,183 | 0,946
1,2 0979 | 1,192 | 0,718 | 0,288 | -0,287 | -0,173 | 0,938 | 1,183 |-0,716|-0,575| -0,259 | 0,917
13 0,969 | 1,287 | 0,841 (0,365 -0,365 | -0,238 | 0,907 | 1,273 |-0,838|-0,730| -0,356 | 0,876
14 0,955 | 1,379 | 0,974 | 0,456 | -0,455 | -0,319 | 0,866 | 1,358 |-0,967|-0,910| -0,479 | 0,821
15 0,937 | 1,468 | 1,115 0,560 | -0,559 | -0,420 | 0,811 | 1,437 |-1,105|-1,116| -0,630 | 0,747
1,6 0,913 | 1,553 | 1,264 (0,678 -0,676 | -0,543 | 0,739 | 1,507 |-1,248|-1,350| -0,815 | 0,652
17 0,882 | 1,633 | 1,421 |(0,812|-0,808 | -0,691 | 0,646 | 1,566 |-1,396|-1,613| -1,036 | 0,529
18 0,843 | 1,706 | 1,584 (0,961 | -0,956 | -0,867 | 0,530 | 1,612 |-1,547|-1,906| -1,299 | 0,374
19 0,795 | 1,770 | 1,752 |1,126|-1,118 | -1,074 | 0,385 | 1,640 |-1,699|-2,227| -1,608 | 0,181
2,0 0,735 | 1,823 | 1,924 (1,308 |-1,295| -1,314 | 0,207 | 1,646 [-1,848|-2,578| -1,966 | -0,057
2,2 0,575 | 1,887 | 2,272 (1,720|-1,693 | -1,906 | -0,271 | 1,575 [-2,125]|-5,360 | -2,849 | -0,692
24 0,347 | 1,874 | 2,609 (2,195 -2,141| -2,663 | -0,949 | 1,352 [-2,339|-4,228 | -3,973 | -1,592
2,6 0,033 | 1,755 | 2,907 | 2,724|-2,621 | -3,600 | -1,877 | 0,917 |[-2,437|-5,140( -5,355 | -2,821
2,8 -0,385] 1,490 | 3,128 | 3,288 | -3,103 | -4,718 | -3,108 | 0,197 |-2,346|-6,023 | -6,990 | -4,445
3,0 -0,928 | 1,037 | 3,225 | 3,858 | -3,540 | -6,000 | -4,688 | -0,891 | -1,969 | -6,765 | -8,840 | -6,520
3,5 -2,928 | -1,272 | 2,463 | 4,980 | -3,919 | -9,544 [-10,340| -5,854 | 1,074 | -6,789 | -13,692 | -13,826




| 4,0 | -5,853 | -5,941 | -0,927 | 4,548 | -1,614 | -11,731|-17,919| -15,076 | 9,244 | -0,358 | -15,611 | -23,140 |

Tabmnma 5
IIpuBenennas [Ipu onupanuu cBau Ha IIpu onupanuu cBau Ha IIpu 3amenke cBau B
rIyOuHa HECKAJIbHBIA TPYHT CKaITy CKaIry
TIOTPYXKEHHS Ao Bo Co Ay Bo Co Ao Bo Co
ceau /
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 36,745 | 70,023 | 150,278 | 24,507 | 35,059 | 50,387 | 0,114 | 0,244 | 0,699
0,8 28,140 | 46,943 | 88,279 | 18,775 | 23,533 | 29,763 | 0,170 | 0,319 | 0,798
0,9 22,244 | 33,008 | 55,307 | 14,851 | 16,582 | 18,814 | 0,241 | 0,402 | 0,896
1,0 18,030 | 24,106 | 36,486 | 12,049 | 12,149 | 12,582 | 0,329 | 0,494 | 0,992
11 14916 | 18,160 | 25,123 | 9,983 | 9,196 8,836 | 0,434 | 0,593 | 1,086
1,2 -12,552 | 14,041 | 17,944 | 8,418 | 7,159 6,485 | 0,556 | 0,698 | 1,176
1,3 10,717 | 11,103 | 13,235 | 7,208 | 5,713 4,957 | 0,695 | 0,807 | 1,262
14 9,266 8,954 10,050 | 6,257 | 4,664 3,937 | 0,849 | 0,918 | 1,342
15 8,101 7,349 7,838 5,498 | 3,889 3,240 | 1,014 | 1,028 | 1,415
1,6 7,154 6,129 6,268 4,887 | 3,308 2,758 | 1,186 | 1,134 | 1,480
1,7 6,375 5,189 5,133 4,391 | 2,868 2,419 | 1,361 | 1,232 | 1,535
1,8 5,730 4,456 4,299 3,985 | 2,533 2,181 | 1532|1321 | 1,581
1,9 5,190 3,878 3,679 3,653 | 2,277 2,012 | 1,693 | 1,397 | 1,617
2,0 4,737 3,418 3,213 3,381 | 2,081 1,894 | 1,841 | 1,460 | 1,644
2,2 4,032 2,756 2,591 2,977 | 1,819 1,758 | 2,080 | 1,545 | 1,675
2,4 3,526 2,327 2,227 2,713 | 1,673 1,701 | 2,240 | 1,586 | 1,685
2,6 3,163 2,048 2,013 2,548 | 1,600 2,687 | 2,330 | 1,596 | 1,687
2,8 2,905 1,869 1,889 2,453 | 1,572 1,693 | 2,371 | 1,593 | 1,687
3,0 2,727 1,758 1,818 2,406 | 1,568 1,707 | 2,385 | 1,586 | 1,691
3,5 2,502 1,641 1,757 2,394 | 1,597 1,739 | 2,389 | 1,584 | 1,711
4,0 2,441 1,621 1,751 2,419 | 1,618 1,750 | 2,401 | 1,600 | 1,732

12. Tlpu omHOCTanIMITHOM pacyeTe cBail TOPHU30HTAIBHOE MepeMeIieHne Uy, M, 1 YToJl TOBOPOTa iy,
pan, ciieiyer onpeaensTh no Gopmynam:
U = Hoepn +Mogum » (30)
Vo = Hogmn + Moty ; (31)
rae Ho, My - pacueTHble 3HaUeHUsI COOTBETCTBEHHO IomepedHoil cuibl, KH (Tc), 1 u3rubaromero
MOMeHTa, KH-M (TC-M), B paccMaTpuBacMOM CEUYCHUH CBad, MpUHUMaeMble paBHBIMA Hy = H 1 My = M
+ Hlp [3mecs H u M - T0 e, uto B popmynax (12) u (13)];
&4H - TOPHU3OHTAJbHOE TmepemenieHue cedenusi, M/kKH (m/1C), ot peiictBus cunst H = 1,
MIPIJIOKEHHOH B YPOBHE IOBEPXHOCTH TPYHTA;
&xm - TOpU3OHTANBHOE nepemMerienue cedenus, 1/kH (I/1C), or momenta M = 1, aeiicTByroliero B
YPOBHE TIOBEPXHOCTH IPYHTA;
&wH - yroa moBoporta ceuenusi, 1/kH (1/1€), ot cunbt H = 1;
&um - yron noopora ceyenusi, 1/(kH m) [1/(tc-m)], oT MmomenTa M = 1.
HCpCMCH.[CHI/ISI EHHy EMH = EHM U &vv BBIYHUCISIFOTCS 110 (bopMynaM:

1
EHH = X 32)
o3El &
SMH = &Hm = zi Bo; (33)
oz El
Eum — 0; (34)
o El

rae o, E, | - o xe, uto u B popmyine (11);
Ao, Bg, Cp- OespazmepHbie KOI(GHUIMEHTH, NPUHUMaeMble MO Tall. 5 B 3aBUCUMOCTH OT



MIPUBE/ICHHOW TITyOHHBI TOTPYKEHHS CBaW B TPYHT, ompeelnseMoii o ¢popmyae (7).

Ilpu 3HaueHnn [ , COOTBETCTBYIONIEM NPOMEKYTOUHOMY 3HAUCHMIO, YKA3aHHOMY B TaGIL. 5, ero
CIICAYET OKPYIIUTH JI0 OVKANIIIEero TaOJIUYHOTO 3HAYCHUS.

13. Pacuer ycTOMYMBOCTH OCHOBAHUsI, OKPYXAIOIIETO CBAI0, JIOJDKEH HMPOU3BOIUTHCS 110 YCIOBUIO
(35) orpanmueHHs pacyeTHOTO AABJICHUS 07, OKa3bIBAEMOT0 Ha TPYHT OOKOBBIMH MTOBEPXHOCTSIMHU CBAi:

4
G, <My H(% ztge, +&c)), (35)
[

TIIe O - pacdeTHOE JaBJICHHUE Ha TPYHT, klla (TC/MZ), 0OOKOBOI1 TOBEPXHOCTH CBaH, OMPEIEIeMOe 110
(dbopmysie Ha CIEAYIOUIMX TIIyOMHAX Z, M, OTCUUTHIBAEMbBIX MPU BBICOKOM POCTBEPKE OT MOBEPXHOCTU
TPyHT2, a TpPU HHU3KOM pOCTBEPKE - OT ero mojomBbl [mpu z < 2,5 - Ha JByX IIIyOWHax,
cootsercTByromux Z = /3 uz =1; npu z > 2,5 - na rnybune z = 0,85/, rae «, onpenensercs no
dopmyze (11)];

7 - PACUETHBIH yHebHbIH (0OBEMHBI) BeC TPYHTAa HEHApyIIeHHOH crpyktypsl, KH/M® (Tc/M),
OTIPENEIIIEMBIN B BOJIOHACHITIICHHBIX TPYHTAX C YUECTOM B3BCIIMBAHUS B BOJIC;

®,,C; - pacueTHble 3HA4YEHMS COOTBETCTBEHHO yIJa BHYTPEHHET0 TpPEHUs TIpPyHTa, Ipaj, U

YETBbHOTO Creruien s rpyuTa, KIla (Tc/M°), IPHHUMAeMbIe B COOTBETCTBHH C YKA3aHUSAMH 11. 3.5;

& - KOd(pUIMEHT, TPUHUMAEMBIH Ul 3a0MBHBIX CBali M cBaii-obomouek & = 0,6, a mis Beex
OCTaJIbHBIX BHJOB cBaii & = 0,3;

N1, M2 - 3HaUeHHUS KO3()(HUIIMEHTOB Te XKe, 4To U B popmyie (24).

[Mpnmedanne. Ecii pacdeTHBIe TOPU30OHTAIBHEBIE JAaBJICHUS HA TPYHT O; HE YAOBIETBOPSIOT ycioBHio (35), HO
npu 35TOM HECyIas CIIOCOOHOCTL CBail IO Marepuaixlsy HEIOUCIIOJIb30BaHa W NCPEMECUICHUS CBail MCHBIIC

Mpe/IeNIbHO JIOMyCKAaeMbIX 3HAU€HUH, TO MpH MPUBEACHHOH IyOuHe cBait Z > 2,5 pacueT ciemyeT MOBTOPUTS,
MPUHSAB YMEHBIICHHOE 3HaUeHHe KodGduuuenta nponopruoHansHoctd K. IIpu HoBoM 3HaueHMn K HEOOXOIUMO
MIPOBEPUTH NPOYHOCTH CBAH 10 MaTepHay, e¢ MepeMELICHHs, a TaKKe COOMoaeHHE YCIoBus (35).

14. PacderHoe naBieHue oy, klla (Tc/M°), Ha TPYHT IO KOHTaKTy ¢ OOKOBOW MOBEPXHOCTHIO CBaH,
BO3HHUKalOIIee Ha IITyOUHe Z, a TaK)Ke pacueTHbIA n3rndarommii MoMeHT M;, kH-M (TC-M), momnepednyo
cuny H,, kH (tc), u mpogonbuyro cuity N, kH (1¢), nelicTByroniue Ha ITyOWHE Z B CCUCHUH CBaH, MPH
OJTHOCTA/IMITHOM pacueTe CBaii Clie/lyeT ONpeAeNsTh o (GopMyiam:

- Yo M, Ho .
c,= Z|u,A——2B + C,+—>D |; 36
g Y pA (ngl af:EI ! oczEI ! (36)
MZ=a§EIupA3—a£EI\VOBS+M0C3+mD3; @37)
Q’S
H, = aElu, A, — a?ElyoB, + o, MoCy + HoDy; (38)
N, =N, (39)

rae K - ko3 hUIueHT NponopUHOHAIEHOCTH, ONpeIeIIeMblii 110 Tab. 1;

a,, E, | - To xe, uto u B hopmyre (11);

Z - npuBeleHHas TIiyOuHa, onpexenseMas 1o Qopmyne (5) B 3aBMCUMOCTH OT 3HAYCHHUS
JEeHCTBUTENBHON TIIyOMHBI Z, JUIsl KOTOPOH OMPENENsIOTCS 3HA4YCHHs NaBICHUS O; MOMEHTa M, u
oTepeyHon Critel Hy;

Ho, Mo, lo, Ug, %o - TO e, uTo M B TmiT. 5 1 12;

Ay, A; - KO3DPUIIUEHTBI, 3HAYEHHS KOTOPBIX IPUHUMAIOTCS 1O Tad. 4;

A4, By,

B>, Ba,

Cy, Cy,

C4, Dy,

D,, Dy

N - pacuerHast oceBast Harpy3ka, kH (Tc), mepemaBaeMasi Ha TOJIOBY CBau;

Ye — K03(UIMEHT YCTIOBUIT pabOThI, MPUHIUMAaEMBbIH COTIacHo II. 1.

(M3menennas penaxuus, [lonpaska 2003 r.)

15. PacuetHblif MoMeHT 3anenku M;, kH-M (TC-M), yUUTBIBaeMbIN NPH OAHOCTAAUNHHOM pacdere



CBaif, IMEIOIINX JKECTKYIO 3a/JIeJIKy B POCTBEPK, KOTOPBIN 00ecreunBacTCcs HEBO3MOKHOCTHIO TIOBOPOTA

TOJIOBBI CBaM, CIIEAYeT ONPENeNsiTh N0 GpopMye

13
evn +logmm +
2Bl ; (40)

M =— |
Enm + =
El
e Bce OYKBEHHBIE 0003HAYEHMS T€ K€, YTO U B TPEIbIAYIIUX (opMyIIax.
Ilpy 5TOM 3HAK «MHUHYC» O3HAYAET, YTO IPH TOPU3OHTAILHOW cuie [, HalpaBJIeHHON cCieBa
HalpaBoO, Ha I'0JIOBY CBal CO CTOPOHBLI 3aJCJIKU MEPCAACTCA MOMCHT, Har[paBJ‘IeHHHﬁ IMpOTUB qaCOBOﬁ

CTpPEIIKH.



[MPWIOXEHUE 2
Pexomenoyemoe

PACYET HECYIIEN CHOCOBHOCTH MAPAMHUJIAJIBHBIX CBAI C HAKJIOHOM
BOKOBBIX TPAHEN i, > 0,025

Hecyiyto crioco6Hocts Fy kH (Krc), nupamupanbHbIX CBaif ¢ HAKIOHOM OOKOBBIX IpaHed i >
0,025 nmomyckaercs OmpenessTh KaK CyMMY CHJI pPacueTHBIX CONPOTHBICHHWH T'pyHTa OCHOBAaHUS Ha
OOKOBOH MOBEPXHOCTH CBaH U O] €€ HIKHUM KOHIIOM IO (opMmyIie

n d2 ,
Fo = _ZlAiCOSOL[ Pi (tQOLHQ(Pm )+Cl,i:|+n_( Pi + o€y ) ; @)
i= il
rae Aj - Tiommaas 60KOBOI TTOBEPXHOCTH CBaM B IpeeNax i-ro ciiost TPyHTa, M2 (CMZ);
oL - YTOJ KOHYCHOCTH CBaW, TPaJ;

2 .
@) ,Cy; - PACUCTHbIC 3HAUCHHS YIJIa BHYTPEHHEIO TPEHUS, IPaJl, U CLCTUICHH, kIla (krc/cm®), i-ro

CIIOS TPYHTR;
d - cTopoHa ceueHHsT HUKHETO KOHIIA CBaH, M;

Ny, Ny - K03 GHULNEHTHI, 3HAYCHHSI KOTOPBIX PUBEACHBI B TAOJIHUIIE.
CONpOTHRIIEHNS TPYHTA IIOJ OCTPHEM CBAaH p; U HA ee GOKOBOil moBepxHoctH p ', kIla (krc/cm®),
OTIPENEIIAIOTCS TI0 (hOpPMYIIe
g

E.
x(Pp,i +CpiCtge, i) — ¢ ictgo, j, (2)

1
4pg; (1-V7)=2pg; (2-V;)

rae Ei - Momyns nedopmamuu rpynTa i-ro cos, klla (krc/cM?), onmpeenseMsIil IO pesyiIbTaTaM
MIPECCHOMETPUUECKHUX UCTIBITAaHUH;

Vi - ko3¢ duient Ilyaccona i-ro cios TpyHTa, IPHHUMAEMbIi B COOTBETCTBHH C TPEOOBAHHAMHU
CHul12.02.01-83;

& - KO OUIHIEHT, 3HAYCHUS KOTOPOTO IMPUBEICHBI B TAOIHUIIE.

JlaBieHus rpyHTa po i, pp,i klla (KFC/CMZ), OTIPENIENAIOTCS IO (OPMYITaM:

Poi= IX_IVi’YI’ihi; (3)

Ppi = po;(L+sing, ;)+¢,; COSQ, ;, 4)

pi=p =

e 71 - yaebHbI Bec rpyHTa i-ro ciost, KH/M® (kre/em’);
hi - cpemHsis ryOuHa pacmookKEHHsI I-TO CIIOSI TPYHTA, M.

Koaddumment Yroi BHyTpEeHHEro TpEeHUs TPYHTA Q) j, TPa.
4 8 12 16 20 24 28 32 36 40
N 053 | 048 | 041 | 0,35 | 0,30 | 0,24 | 0,20 | 0,15 | 0,10 | 0,06
N, 09 | 088 | 083 | 0,78 | 0,73 | 0,69 | 0,65 | 0,62 | 0,58 | 0,54
& 006 | 012 | 0,17 | 0,22 | 0,26 | 0,29 | 0,32 | 0,35 | 0,37 | 0,39

IMpnmedanne. [yt mpoMexyTOUHBIX 3HAYECHUH yTiia BHYTPEHHETO TPEHUS @), 3HAaUCHNS KOI(DDHUIMEHTOB Ny,
Ny 1 & onpenensoTcs HHTEPIOALHEH.

I[MPMJIOXXEHUE 3
Pexomenoyemoe

OIIPEJIEJIEHUE OCAJIKU JIEHTOUHBIX CBAHHBIX ®YHIAMEHTOB

Ocamka S, M (CM), ICHTOYHBIX CBaHBIX (PYHIAMEHTOB C OIHO- M ABYXPSIHBIM PAaCIIONOKEHUEM
cBaif (Ipu paccTosHUK MEXITy cBassMu 3 - 4 d ompenensercst o Gpopmyiie

n-v?)
s=———F
nE
rJie 7 - IOTOHHAsl Harpys3ka Ha cBaiiHbli (yHnamenT, kH/M (krc/cm), ¢ ydetoM Beca pyHIaMeHTa B

8,




BUJIE MacCHBa TPyHTA CO CBasMH, OTPAaHUYEHHOTO: CBEpPXY - MOBEPXHOCTHIO IUIAHUPOBKH; C OOKOB -
BEPTUKAIBHBIMU TUIOCKOCTSAMH, TPOXOJUIIMMU 110 HAPYKHBIM TPaHAM KpaHHUX PSIOB CBail; CHHY -
IJIOCKOCTBIO, MMPOXOAAILIEN Yepe3 HUKHKUE KOHLIBI CBaif;

E,V- 3Hauenus momyns nedopmaumn, klla (krc/em?), u kodddurmenta IlyaccoHa rpyHTa B
mpenenax CKMMaeMOH TOJIIH, ONpeaeseMble Uil YKa3aHHOro Bble (QyHIaMeHTa B COOTBETCTBHH C
tpeboBanusimu CHull 2.02.01-83;

& - KOdhPHUIMEHT, NPUHUMAEMbIH 10 HOMOrpaMMe (CM. YepTeX) B 3aBUCUMOCTH OT
ko3¢ duienta IlyaccoHa V, OpUBEACHHONW MIMpUHBI (yHIaMeHTa [ =ph/h (tme b - mwmpuna
byHmaMenTa, IpUHAMAaeMas M0 HAPYKHBIM TPaHAM KpPalHUX PsAIOB CBail; h - miiyOMHA MOTPY)KeHHs
CBaif) ¥ IpHUBEIEHHON I1yOuHbI cxxumaemoit Tomuu He/h (H, - rrybuna cxumaemoit Tommn).

K. L I
He R 1A
A by = T = (.40 ﬁ
! l /)
2.3 Ls.as s
S SO S A N I ](_\q /
- | 0,30 p
' 0.28| ./
0,20
.7 P : 007
1.5 J@ |\‘r 0.05
V4% N, 1
1.3 // - |
. ——
4 Z {1 ous
1.1 ] i_l | |
T
04 ;
N 1
N g
08 AN v=02
103
12 B - 038
0.4

18

20 l----—-——ql--l—i- [ S— \

24 \
;. AN

Homorpamma uis1 onmpenejieHust 3HaYeHH &

3naveHus kKodh¢unueHTa & ONPEAeNIIoTcs MO0 HOMOrpaMMe CliefyromuM obOpasom. Ha
HOMOTpaMM€ 4Yepe3 TOYKY, COOTBETCTBYIOUIYIO BBIYMCICHHOMY 3HAYE€HHIO TNPHBEACHHOH IITyOWHBI
CKMMaeMOH TOJIIY, NMPOBOAUTCS NpsiMasi, mapaielbHas ocH alclyce, A0 INepecedeHHs C JIMHHEH

NPUBEICHHON MMPHHBI (GyHmamenTa D ¥ omyckaercss MepeHIMKYIAp A0 THHAK KO3hHImMeHTa



[lyaccona rpyHra V. M3 TOukm mepecedeHHs NPOBOAMTCS JHMHUS, MapauieibHas ocu abcuucc, N0
TIEpECeUeHHs C OChI0 OPJIMHAT, Ha KOTOPOW IPUBEICHBI 3HAUCHUS KO PHUIIUEHTA .

IMPMJIOXXEHUE 4
Pexomenoyemoe

ONPEJEJEHUE OCAJKHA OAUHOYHOM CBAU

Pacuer ocamok OAMHOYHBIX CBai, IMTPOPE3ArONINX CI0i rpyHTa ¢ MoayaeMm casura G;, MIla (TC/MZ),
u kodhoumuentom IlyaccoHa Vi, ¥ ONHMPAIOMINXCS HA TPYHT, paccMaTpHBaeMblil Kak JHMHEHHO-
neopMUpyeMoe TIONYIPOCTPAaHCTBO, XapakTepudyemoe MomyieM casura G, ¥ Kodh(dHIHCHTOM
[Tyaccona V,, nomyckaercst npoussoauTs mpu N < Fy/ u mpu yenosuwu 1/d > 5, G11/G,d > 1 (rme I/d > 5
- I7MHA CBaM, M, d - IHaMETp WK CTOPOHA MOMEPEYHOTO CEUCHHS CBaK, M) IO (hOpMYyIIam:
a) U151 OIMHOYHOMW CBau 0e3 yIIMPEeHUs
s=pos (1)
1
N - BepTHKaNbHAas HArpy3Ka, nepeaaBaeMas Ha caro, MH (tc);
f - k03ddunmeHT, onpenensieMblii o popmyse
pa-(pra)
p=tos
M 9
sneck = 0,17 In(k,G11/G.d) - xo3ddunment, cOOTBETCTBYIONIHIA aOCOTIOTHO KeCTKO# cBae (EA =
0);
a=0,17 In(k,l/d) - Tor ke KOIGDOUIEHT UL Caydas  OJHOPOAHOTO  OCHOBAaHUS  C
xapaktepuctukamu Gi 1 Vy;
9 = EA/G,|? - oTHOCHTEBHAS KECTKOCTD CBAN;
EA - )xecTkOCTh CTBOJIA CBau Ha cxatue, MH (tc);

A1 - TapaMmeTp, OIpeNeNIOIINN YBETHICHNE OCAIKH 32 CUET CKATHsI CTBOJIA U OTIPEIEIIEMBIN TI0
bopmye
_2,129%%
Y 142,1299%

Ky, ki1 - ko3 dunmentsl, onpenensiembie mo Gopmyne k, = 2,82 - 3,78v + 2,18V COOTBETCTBEHHO
npu V= (V1 + Vp)/2 v Ipu V = Vg

0) [Tl OMMHOYHOW CBaM C YITUPEHHEM

S:O,ZZN +l|’ 2
G,d, EA

rae dy - Auamerp yIupeHust CBau.

Xapaxtepuctuku G; U Vi, IPUHUMAIOTCS OCPEIHCHHBIMHU IJISi BCEX CIIOEB IPYHTA B Mpeienax
rIyOuHBI TOrpyKeHusi cau, a G, u V, - B npenenax 10 quamMeTpoB CBau WM YIIUPEHHs (IJIs1 CBAU C
YIIUPEHUEM) NP YCJIOBHH, YTO MOJ[ HIDKHMUMHU KOHIIAMHU CBail OTCYTCTBYIOT TOP(BI, MBI U TPYHTHI
TeKy4eil KOHCUCTEHIIHH.

COJEPKXAHUE

1. OO01re moI0XKEHUS

2. Bunsl ceait

3. OCHOBHBIE YKa3aHUSI [10 pacyeTy

4. Pacder HecyIel ctocCOOHOCTH CBal

CBaun-cToiku

Bucstunie 3a0uBHBIE CBan BceX BUAOB M CBaN-000JIOUKH, TIOTPYyXaeMble 0e3 BEIEMKH IPYHTa
Bucsiunie HaOuBHBIC 11 OypOBBIE CBaW M CBaH-000JIOYKH, 3aIIOJIHEMBIC OSTOHOM
BunTtoBble cBau

Y4er oTpunaTenbHbIX (HETaTHBHBIX) CHII TPEHHUS TPyHTa Ha OOKOBO MMOBEPXHOCTH CBai



5. Onpenenenue Hecymeil CIOCOOHOCTH CBai IO pe3yabTaTaM IOJIEBBIX MCCIEIOBAHMIHA

6. Pacuer cBaiiHbIX ()yH/IAMEHTOB M UX OCHOBaHUH 1Mo fedopMaiusim

7. KonctpympoBaHue cBaifHBIX (pyHIaMEHTOB

8. OcoOEHHOCTH MPOSKTUPOBAHHMS CBAHHBIX (DYHIAMEHTOB B TIPOCAIOYHBIX TPYHTAX

9. OcoOEHHOCTH TPOCSKTUPOBAHMS CBAWHBIX ()YHIAMEHTOB B HAOYXarOIINX IPYHTAX

10. OcobeHHOCTH IPOEKTHPOBAHUS CBAWHBIX (PYHIAMEHTOB Ha TOAPabaTHIBAEMBIX TEPPUTOPHIX

11. OcobeHHOCTH IPOSKTHPOBAHUS CBAWHBIX (PYHIAMEHTOB B CEHCMUYIECKHUX paiioHax

12.  OcobeHHOCTH TIPOEKTUPOBAaHHWA CBafHBIX (YHIAMEHTOB OIOp BO3AYIIHBIX  JIMHHA
JIEKTpOTIepeiadn

13. OcobeHHOCTH ITPOEKTHPOBAHMUS CBAHHBIX (PYHIAMEHTOB MaJIOATAXKHBIX CEITBCKUX 3/1aHUN

[Ipunoxxenue 1. Pacuer cBail Ha COBMECTHOE AECWCTBUE BEPTUKAIBHOM M FOPU3OHTAIBHON CHI U
MOMEHTa

IMpunoxenne 2. Pacder Hecymiedl crOCOOHOCTH MHPaMUAAIBHBIX CBail C HAaKIOHOM OOKOBBIX
rpaneii i, > 0,025

[Mpunoxenue 3. OnpeneneHne OcaaKy JCHTOYHBIX CBAHHBIX (pyHIaMEHTOB

[Ipunosxenue 4. OnpeneneHue 0caku OJJMHOYHOMN CBau



