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I'occerpoii CCCP CTpourtejibHble HOPMBI U IPaBUJIA CHullI 2.02.03-85

Caaiinble (pyHIaMeHThI B3amen CHull 11-17-77

Hacrosmme HOpMBI pacmpoCTpaHSIOTCS Ha NPOEKTUPOBAHHE CBaWHBIX (YHAaMEHTOB BHOBb
CTPOSLIUXCS U PEKOHCTPYUPYEMBIX 31aHUN U COOPYKEHUM.

Hacrosuiye HOpMBI HE pacrpoCTPaHSIIOTCS Ha MPOSKTUPOBAHHE CBAWHBIX (YHIAMEHTOB 3/1aHUN U
COOpPYXXCHH, BO3BOJIMMBIX Ha BEYHOMED3JBIX TPyHTax, CBaHbIX (YHAaMEHTOB MAaIlUH C
JUHAMWYECKIMH Harpy3KaMH, a TaKkKe ONOp MOPCKMX HE(TEINPOMBICIOBBIX M JPYTUX COOpPY>KCHHUH,
BO3BOJIMMBIX Ha KOHTHHEHTAIBHOM MIeNb(e MpH rryOnHe morpykeHus omnop Oonee 35 m.

Cpaiinble (yHIAMEHTBl 3JaHUH M COOPYXKEHHH, BO3BOJMMBIX B pallOHAX C HAJIUYUEM WU
BO3MOXHOCTBIO Pa3BUTHUsI OIACHBIX I'€OJOTMYECKHX IIPOLECCOB (KapcTOB, OMOI3HEH U T.II.), CIeLyeT
MPOEKTUPOBATH C YYETOM JOTOJHHUTENBHBIX TPEeOOBAaHWH COOTBETCTBYIOIIMX HOPMAaTHUBHBIX
JIOKYMEHTOB, YTBEPKICHHBIX WiH cornacoBaHHBIX ['occtpoem CCCP.

Bnecenb! YTBepiKaAeHbI NOCTAHOBJICHHEM Cpox
HUHMNOCII um. I'epceBanoBa I'ocerpos CCCP BBeJeHUS B JelicTBHE
I'occrposs CCCP ot 20 nexadps 1985 r. Ne 243 1 ssnBaps 1987 r.




1. OBIIIME ITOJIOKEHUSA

1.1. Beibop xoHCTpykimu (yHIZaMeHTa (CBAaifHOTO, Ha €CTECTBEHHOM WJIH HCKYyCCTBEHHOM
OCHOBaHHH), a TAK)Xe BUJA CBall U THIIA CBAWHOTrO (yHIamMeHTa (Harpumep, CBailHbIX KyCTOB, JICHT,
MoJiei) CleAyeT MpPOU3BOAUTh MCXOJS M3 KOHKPETHBIX YCIOBUIl CTPOMTENBHON IUIOLIANKH,
XapaKkTepU3yeMbIX MaTepuajaMl WHXKEHEPHBIX W3bICKAHUM, pacueTHBIX HAarpy3oK, AEHCTBYIOIIMX Ha
(hyHIAMEHT, Ha OCHOBE PE3yIbTATOB TEXHUKO-IKOHOMHYECKOTO CPABHEHHS BO3MOXKHBIX BapHAHTOB
MPOEKTHBIX pelIeHni (QyHAaMEeHTOB (C OIEHKOW IO TMPHBEISHHBIM 3aTpaTaM), BBITOTHEHHOTO C
yu4eToM TpeOOBaHUH IO IKOHOMHOMY pacXOJOBAHUIO OCHOBHBIX CTPOUTENBHBIX MAaTepUalioB H
obecrieunBaroniero HauOojee IOJHOE HCHOJNB30BaHWE TNPOYHOCTHBIX U Je(opManuoHHBIX
XapaKTEePUCTHK TPYHTOB U (PH3UKO-MEXaHHIECKIX CBOWCTB MaTEpUAIOB (PYHIAMEHTOB.

1.2. Caaiinple (QyHIAMEHTHI CJEOyeT IPOEKTHPOBaTh Ha OCHOBE pe3yJbTaTOB HHXEHEPHO-
TeoIe3NUeCKUX, WHXKEHEPHO-T€OJOTHUECKUX, WHKEHEPHO-TUAPOMETEOPOIOTHIECKUX H3BICKaHUH
CTPOUTENBHOM IUIOLIAJKH, @ TakKK€ Ha OCHOBE JaHHBIX, XapaKTepU3YIOLIUX Ha3HAuYeHHUE,
KOHCTPYKTUBHBIE M TEXHOJOTHMYECKHE OCOOEHHOCTH NPOCKTHPYEMBIX 3IaHUA M COOpPYKEHUH U
YCIIOBUS MX JKCIUTyaTalluu, Harpy3KH, JEWCTBYIOIIUE Ha (QYHAAMEHTHI, C Y4€TOM MECTHBIX YCJIOBHMA
cTpouTtenbeTBa. [IpoekTnpoBanue cBallHBIX (YHIAMEHTOB 0€3 COOTBETCTBYIOILETO M IOCTATOYHOTO
WH)XEHEPHO-TEOJIOTHIECKOTO 000OCHOBAHUS HE IOIYCKACTCS.

1.3. Pe3synbrarhl HMH)XEHEPHBIX H3BICKAHWH JOJDKHBI COZIEPXKaTh NaHHBbIE, HEOOXOOUMBIC IS
BbIOOpa THNa (yHIAMEHTa, B TOM YHCJE CBAHHOTO, /U ONpENeNieHHs] BHJa CBail U MX rabapuTOB
(pa3MepoB TONEPEYHOT0 CEUCHHS W JUIMHBI CBaW, PACUCTHOW HArpy3KH, IOMYCKaeMOW Ha CBaio) C
Y4eTOM IPOTHO3a BO3MOXKHBIX W3MEHEHHH (B MPOIIECCE CTPOUTENHCTBA M IKCILTyaTallui) HHKEHEPHO-
Te0JIOTMYECKUX U THIPOTEOJIOTHUECKUX YCJIOBUH IUIOIIAKNA CTPOUTENLCTBA, a TAKXKE BUAA U 00beMa
HUH)KEHEPHBIX MEPOIPUATHUH 110 €€ OCBOCHHUIO.

B wMarepmanax wW3BICKaHWK MJOJDKHBI OBITh TPHUBEICHB JaHHBIC IIOJNEBBIX M J1aOOPaTOPHBIX
WCCIICIOBAaHUH TPYHTOB, 2 B HEOOXOAMMBIX CITydasX, yCTAaHABIMBAEMBIX MPOEKTHON OpTaHU3aIlhew,
MPOCKTUPYIONIEH CBaliHbIe (YHIAMEHTBI, - PE3yJbTaThl UCIBITAHUNA HATYPHBIX CBall CTaTHUCCKOW U
JUHAMUYECKOHN Harpy3KaMu.

JIOIOKHBI OBITH TaK)KE TIPUBEICHBI TEOJIOTHICCKUE pa3pe3bl C TaHHBIMH O HAIDTACTOBAHUSAX TPYHTOB,
pacUeTHBIX 3HAYCHUSIX WX (PU3UKO-MEXaHHYECKUX XapaKTEPUCTHK, HCIIONB3yEMBIX B pacdyeTax 1o ABYM
rpynnaM IHpeAeabHbIX COCTOSHMM, C yKa3aHHEM IIOJIOKEHHUS YCTaHOBJIEHHOIO U IPOTHO3UPYEMOTO
YPOBHEI1 MOJ3EMHBIX BOJI, & TIPH HAJIMYUH PE3yJIbTATOB 30HMPOBAHMUS - TpadyKN 30HANPOBAHUSL.

[Ipumeuanue. VcnsiTanus cBaif, MIPOM3BOAMMBIE B MIPOIIECCE CTPOUTENHCTBA B COOTBETCTBUH C TPEOOBAHHAMHU
CHulT 3.02.01-83, sBIsAOTCS TONBKO KOHTPOJIBHBIMH Ui YCTAHOBJIEHHs KadyecTBa CBAWHBIX (YHIAMEHTOB H
COOTBETCTBUA UX TPOCKTY.

1.4. B mpoekrax cBaiHbIX (DyHIaMEHTOB JOJDKHO INPEIYCMAaTpUBAThCS MPOBEICHHE HATYPHBIX
n3MepeHuil ngedopManuii OCHOBaHMH W (YHIAMEHTOB B CIy4asX IPUMEHEHUs HOBBIX WIH
HEJIOCTaTOYHO M3YYEHHBIX KOHCTPYKIHMH 3/aHWH M COOPYXEHUH WM WX (YHAaMEHTOB, BO3BEICHMS
OTBETCTBEHHBIX 3/IaHUI M COOPYXKEHHH B CIOXXHBIX MHXEHEPHO-TEOJOTHYECKHX YCIIOBHUSX, a TaKXkKe
MIPY HAJIMYMH B 3aIaHUM Ha MMPOCKTUPOBAHKE CICIUAIBHBIX TPCOOBAHUI 10 H3MEPEHHIO e OpMaIIHii.

1.5. Cgaiinple QyHIAMEHTHI, NpeIHa3HAaYeHHBIE /ISl DKCIUTyaTallid B YCIOBHSX arpecCHBHOMN
Cpensl, CleayeT IPOeKTHPOoBaTh ¢ yaeroM TpeboBanuii CHull 2.03.11-85, a nepeBstHHBIE KOHCTPYKIINH
CBaifHBIX (YHIAAMEHTOB - TaK)Xe C Y4eTOM TpPeOOBaHWM IO 3alIMTE WX OT THHEHHS, pa3pylICHUs U
MOPaXXEHUSI IPEBOTOYLIAMH.

2. BUJIbI CBAM

2.1. Tlo cniocoOy 3armyOneHus B TPyHT HaJISKHUT Pa3IndaTh CIEAYIOIIUE BUIbI CBA:

a) 3a0MBHBIE KeIe300€TOHHBIE, IEPEBSHHBIE U CTABHBIE, OTPYKaeMble B TPYHT 0€3 ero BHIEMKH C
MOMOIIBI0O MOJIOTOB, BHOpOIOTpY)KaTenei, BHOPOBIABIMBAIOIINX W BIABIMBAIOIIMX YCTPOHCTB, a
TaK)XXe ’KeJIe300eTOHHbIE CBaM-000JI0YKH, 3ariIyOnseMble BHOPONOrpyKaTelnsMi Oe3 BBIEMKH HIIH C
YaCTUYHOM BBIEMKOM IPyHTa U HE 3aIl0JIHseMble OETOHHON CMECHIO;

0) cBan-000JI0YKH XKeJIe300eTOHHbIE, 3ariay0isieMble BUOPONOTPYKATENSIMA C BRIEMKOW T'pYHTa M
3aI0JIHSIEMbIe YACTUYHO MIIU MOJHOCTEI0 OETOHHOM CMECKIO;

B) HaOWBHBIC OETOHHBIC W JKENE€300€TOHHBIE, YCTPaNBaeMble B TPYHTE IyTEM YKIAAKH OCTOHHON
CMECH B CKBR)XMHBI, 00pa30BaHHbIE B pe3yJIbTaTe NIPUHYIUTEIBHOIO OTKaTHsI (BBITECHEHHSI) TPYHTa;

r) OypOBbI€ keJIe300€TOHHbIE, YCTpauBaeMble B TPYHTE IIyTEM 3aIl0JIHEHHUS! TIPOOYPEHHBIX CKBaYKHH
OCTOHHOH CMECBIO WM YCTAHOBKH B HUX JKeJIe300€ TOHHBIX JJIEMEHTOB;



1) BUHTOBBIE.

2.2. Tlo ycnoBusM B3aMMOICHCTBUS C TPYHTOM CBaW CJIEOyeT MOAPA3IENATh Ha CBAU-CTOUKH H
BHUCSYHE.

K cBasM-cTolikaM HaAJEXHUT OTHOCUTH CBaW BCEX BHJIOB, OMMPAIOLIUECS HA CKaJbHbIE IPYHTHI, a
3a0MBHBIC CBad, KPOME TOTO, HA MAJIOCKUMACMEBIC TPYHTHI.

ITpumeuanne. K MamocKMMaeMbBIM TPYHTaM OTHOCSATCS KPYIHOOOJIOMOYHBIE TPYHTHI C I€CYaHBIM
3aIIOJHUTENIEM CPEJHEH IUIOTHOCTU M IUIOTHBIM, a TaKKe TJIMHBI TBEPJOH KOHCHCTEHLMH B BOJIOHACHIICHHOM
coctosiHNM ¢ MoxyJieM Aedopmanuu E > 50000 xI1a (500 Kkre/em?).

Cunbl CONMpOTHBIICHUS TPYHTOB, 32 HCKIIOUCHHEM OTPHUIATEIbHBIX (HETaTHBHBIX) CHJI TPEHUS Ha
OOKOBOI1 MMOBEPXHOCTH CBaif-CTOEK, B pacyeTax WX HECyIleidl COoCOOHOCTH 1O TPYHTY OCHOBAaHUS Ha
CKMMAIOIIYIO Harpy3Ky HE JOJKHBI YUUTHIBATHCS.

K BucsuMM cBasiM clieayeT OTHOCHTH CBaW BCEX BHIOB, ONMPAIOLINECS HA CKMMaeMble TPYHTHI U
NepearoIie Harpy3Ky Ha TPYHTbI OCHOBAaHHS OOKOBOW IMOBEPXHOCTBIO X HUKHUM KOHIIOM.

HpI/IMe‘IaHI/Ie. OTpI/IIIaTeJ'H)HBIMI/I (HeFaTI/IBHBIMI/I) CHUJlaMH TPCHHSA Ha3bIBAIOTCS CHJIbI, BO3HHUKAIOIIUME Ha
OOKOBOI TOBEPXHOCTHU CBau IIPpU OCaJIKE OKOJIOCBAItHOTO TpyHTa U HalIpaBJICHHLIC BEPTUKAJIbHO BHU3.

2.3. 3abuBHbIe KeIe300eTOHHBIE CBal pa3MepoM IoNepedHoro cedenus 10 0,8 M BKIIOY. M CBaM-
obomouku auameTpoM | M u OoJee ciemyeT moapa3aessaTh:

a) mo croco0y apMHpOBaHHUS - Ha CBaM W CBaW-000JOYKM C HEHANpAraeMoW MPOAOTbHON
apMaTypoii ¢ MONEepeyHbIM apMUPOBAHUEM M Ha MPEABAPHUTENILHO HANPSDKEHHBIE CO CTEP)KHEBOM MIN
MIPOBOJIOYHOM MPOMOIBHON apMaTypoil (M3 BBICOKOIPOYHOHM IMPOBOJIOKM W apMaTypHBIX KaHATOB) C
MOTNIEPEYHBIM apPMUPOBAHUEM U O€3 HETO;

0) mo ¢opme IMOIEpPeYHOro CEYEeHHUs] - Ha CBaW KBaJpaTHbIC, NPSMOYTOJIbHBIE, TaBPOBOI'O W
JIBYTaBpOBOTO CEYCHUH, KBaApaTHBIE C KPYTJIOH MOJIOCTBIO, MOJIBIE KPYIJIIOTO CEUCHHS;

B) Mo (opMe MPOTOIBHOTO CEYSHHWS - Ha NPU3MATHYECKHE, HWINHIPUYECKHE U C HAKIOHHBIMA
OOKOBBIMU TPaHIMH (MIpaMUIATBEHBIE, TPalelenIaIbHbIe, pPOMOOBHIHBIE);

I') I0 KOHCTPYKTHBHBIM OCOOECHHOCTSIM - Ha CBaH IEJIbHBIC U COCTABHBIC (M3 OTACIBHBIX CEKI[H);

JI) IO KOHCTPYKLUH HIKHETO KOHIIA - Ha CBaM C 3a0CTPEHHBIM WM IJIOCKMM HIKHUM KOHIIOM, C
TUTOCKHAM WJIM 00OBEMHBIM yIIHpeHneM (OyaBOBHIHBIC) M Ha MOJbIE CBAaW C 3aKPBITHIM MM OTKPHITHIM
HIDKHAM KOHITOM WU C KaMy(IJIETHOH IIATOM.

IMpumedanne. CBan 3a0MBHBIE ¢ KaMy(JETHOH NATOH yCTpaMBalOT IyTeM 3a0WBKH MONBIX CBall KPYTJIOTO
CCUCHHU B HUKHEU YaCTU C 3aKPBITbIM CTaJIbHBIM MOJIBIM HAKOHECYHHUKOM C MOCICAYIOIHNM 3aIlI0JTHEHUEM MTOJIOCTH
CcBaM M HAaKOHEYHUKAa OCTOHHOW CMECHIO M yCTpOﬁCTBOM C IMOMOUIBIO B3pbIBa KaMy(l)J'IeTHOﬁ ATl B Opeaeciax
HaKOHEYHHKa. B mpoekTax cBaliHBIX (DyHZaMEHTOB C NPUMEHEHHEM 3a0MBHBIX CBail ¢ KaMy(QUIETHOH MATOM
cllelyeT TpeayCMaTpUBaTh YKa3aHUs O COONIOAEHHN TPeOOBaHUH MPaBHII IIPOM3BOJICTBA OYPOB3PHIBHBIX padoT, B
TOM YHCJIIC TIPU OINPEACICHUN JOITYCKACMbIX paCCTOHHI/Iﬁ OT CYHICCTBYIOIIUX SZ[aHI/Iﬁ n COOpy)KeHI/Iﬁ J0 MECTa
B3pbIBa.

2.4. HabuBHBIE cBau 10 CMIOCO0Y yCTpOICTBa pa3ieIloTCs Ha:

a) HaOWBHBIE, yCTpauBacMble IyTEM IIOTPYXKEHHs MHBEHTAPHBIX TPYO, HIDKHUI KOHEN KOTOPBIX
3aKpBIT OCTABJISIEMBIM B TPYHTE OalIMakoM MM OETOHHOH MPOOKOH, ¢ MOCIEAYIONUM U3BJICYCHUEM
9THX TPYO 1O Mepe 3aI0JIHEHUS CKBa)KHH OETOHHOW CMEChIO;

0) HaOMBHBIC BHOPOIITAMITOBAaHHBIE, YCTPaWBacMble B MPOOHUTHIX CKBaKMHAX ITyTEM 3aIOJHCHHMS
CKBaXHMH JKECTKOH OSTOHHOH CMeChI0, YIUIOTHAEMOH BHOPOLITAMIIOM B BHJIE TPYOBI ¢ 3a0CTPEHHBIM
HIDKHUM KOHIIOM U 3aKpEIUICHHBIM Ha HEH BUOpOIOrpyKaTesiem;

B) HaOWBHBIE B BHIILITAMIIOBAHHOM JIOKE, YCTPAaHBaeMbIe IIyTEM BBIIITAMIOBKH B IPYHTE CKBa)KHH
MHpaMUAAIbHON MM KOHYCHOH ()OPMBI C MOCIIEAYIOIINM 3all0THEHHEM UX OETOHHOM CMEChIO.

2.5. BypoBsie cBau 10 crioco0y yCTpOHCTBA pa3AessIFOTCs Ha:

a) OypoHaOHMBHBIE CIIOIIHOIO CEYEHHUS C YIIMPEHUSMH U 0e3 HUX, OETOHHpYyEeMble B CKBa)KHHAX,
poOyPEHHBIX B MBIJIEBATO-TIIMHUCTHIX TPYHTAX BBIIIE YPOBHS IOA3EMHBIX BOJ 0€3 KpEIJICHUsS] CTEHOK
CKB&XHH, a B JIOOBIX IPYHTaX HIDKE YPOBHS IOJ3EMHBIX BOJ - C 3aKpPEIUICHHEM CTEHOK CKBAKHH
TJIMHUCTBIM PACTBOPOM MJIM MHBEHTAPHBIMH U3BJIEKaeMbIMU 00CaIHBIMH TpyOamu;

0) OypoHAOMBHBIC TMOJIBIC KPYIJIOTO CEUCHHS, yCTPauBaeMble C MPUMEHEHHEM MHOTOCEKIIMOHHOTO
BUOpOCEp/IeUHNKA;

B) OypoHaOWBHBIC C YIDIOTHEHHBIM 3a00€M, yCTpaWBaeMBIM ITyTeM BTPaMOOBBIBaHHS B 3a00i
CKBa)KHHBI I1€0HS;

r) OypoHaOuBHbIE ¢ KaMy(QUIETHOH TNSTOH, YycTpauBaeMble IyTeM OYpeHHUs CKBaXHH C
MOCJIEAYIONMM 00pa30BaHNEM YIINPEHHS B3PHIBOM M 3aII0JIHEHUEM CKBAXUH OETOHHOMN CMECHIO;

1) OypounbeknmonHble nuamerpoMm 0,15-0,25 M, ycTpamBaemple ImyTeM HarHeTaHUS (MHBEKIINN)



MEJIKO3EPHUCTOI OETOHHOM CMeCH MM LIEeMEHTHO-TIECYaHOTO pacTBOpa B IPOOYPEHHbIE CKBAKUHBI,

€) cBau-CcTOJIOBI, yCTpauBaeMble IyTeM OYpeHHsI CKBaXXHMH C YIIMPEHHEM WM 0e3 Hero, yKJIaJIKu B
HHUX OMOHOJIMYMBAIOLIETO LHEMEHTHO-IIECYAHOI'O PACTBOPA U OIIYCKAHUS B CKBKUHBI IIUIINHIPUIECKHAX
WA IPU3MaTHYECKUX JIEMEHTOB CIUIONTHOTO CEYeHHUs CO CTOpoHaMH wn auamerpom 0,8 M u Gonee;

k) OypOOIlyCKHbIE CBaM C KaMy(JeTHOW INATOW, OTIMYaromecss OT OypoHaOMBHBIX CBail ¢
KaMy(IIeTHOM MATOM (CM. MOAJI. «T») TeM, 4TO Mociie 00pa3oBaHMs Kamy(QJETHOTO YIIMPEHHS B
CKBXXIHY OITYCKAIOT JKeJIe300€TOHHYIO CBAfo.

Ipumeuanus: 1. OGcanHble TPyOBI IOMYCKAETCS OCTABIIATh B IPYHTE TOJIBKO B CIydasX, KOTJa HCKIIOUCHA
BO3MOJKHOCTh PHUMEHEHHS APYTHX PEILICHUH KOHCTPYKIMU (yHAAMEHTOB (IIpH ycTpoiicTBe OypoHaOMBHBIX CBai
B IUIACTaX TPYHTOB CO CKOPOCTHIO (DHIIBTPAIMOHHOTO ToTOKa Gosiee 200 M/CyT., pU IPUMEHEHUH OypOHAOMBHBIX
CBail 1714 3aKpeIUIeHHs IeHCTBYOINX ONOI3HEBBIX CKIOHOB U B IPYTMX OOOCHOBAHHBIX CIIydasx).

2. Ilpu ycrpoiictBe OypoHaOMBHBIX CBail B NbUIEBATO-TIIMHUCTBIX I'PYHTAaX Ui KPEIUICHUS CTEHOK CKBAXUH
JIOITyCKaeTCsl UCTIONB30BATh U30BITOYHOE AABICHHUE BOJbI.

2.6. JKenezo0eToHHBIE M OETOHHBIE CBaM CIIEyeT MPOEKTHPOBATh U3 TSHKEIOro OeToHa.

Jlnist 3a0MBHBIX KeIe300€TOHHBIX CBal C HEHAINIPATaeMON MPOIOJIBGHON apMaTypoil, Ha KOTOpbIE
OTCYTCTBYIOT TOCYJapCTBEHHbBIE CTaHAAPTHI, a TaKXKe AT HAOMBHBIX M OypOBBIX CBail HEOOXOAMMO
npeaycMaTpuBaTh OETOH Kilacca He Hibke B15, miist 3a0MBHBIX jKele300€TOHHBIX CBail ¢ HampsraeMon
apMatypoi - He Huxe B22,5.

Jns KOpoTKMX HaOWBHBIX W OYypOBBIX cBail (mmmHON MeHee 3,5 M) B OOOCHOBAaHHBIX CIIydasx
JIOITyCKaeTCs MpeAyCMaTpUBaTh IPUMEHEHHE THKENIOro OeToHa kiacca He Hivke B7,5.

2.7. XKene300eToHHBIE POCTBEPKH CBAWHBIX (DYHIAMEHTOB JUISL BCEX 3/IaHUH U COOPYKEHHH, KpoMe
OIOp, MOCTOB, THAPOTEXHHYECKHX COOPYKEHHH M OONBIINX IIE€PeX0J0B BO3AYMIHBIX JIMHHUN
3JIEKTPONEpEaadH, cae yeT MPOEKTUPOBATh U3 TSKENIOro OeTOHA Ki1acca, He HHXKe:

JUTsE COOPHBIX POCTBEPKOB - B15

« MOHOJIUTHEBIX, « - B12,5.

st omop OONBIIMX MEpPexX0J0B BO3AYIIHBIX JIMHMH 3JIEKTpOIepeaun Kiacc 0eToHa COOPHBIX H
MOHOJIUTHBIX POCTBEPKOB clieayeT mpuHuMatb B22,5 u B15 cooTBeTCTBEHHO.

Jlyist onop MOCTOB Kitacc OeTOHa CBall M CBaHBIX POCTBEPKOB ClielyeT Ha3HaYaTh B COOTBETCTBUU C
tpeboBanusmu CHull 2.05.03-84, s ruaporexHudeckux coopyxenuit - CHull 2.06.06-85.

2.8. BetoH 11 3aMOHOJIMYMBAHHMS JKeJIE300€TOHHBIX KOJIOHH B CTaKaHAX CBAalHBIX POCTBEPKOB, a
TaK)Ke€ OrOJIOBKOB CBail TpH COOPHBIX JICHTOYHBIX POCTBEPKax CIEAyeT MpeaycMaTphBaTh B
cootBercTBUM ¢ TpeboBanusiMu CHull 2.03.01-84, npenbspnsieMbiMu K OETOHY JUIS 33J€IKH CTHIKOB
cOOpHBIX KOHCTPYKIIHI, HO HE HIKE Kiacca B12,5.

[lpumeuanue. IIpu NPOSKTHPOBAaHMM MOCTOB M THIAPOTEXHHUUYECKHX COOPYXKEHHMH Kiacc OeToHa s
3aMOHOJJIMYUBAHUA C60prIX 3JIEMEHTOB CBAMHBIX (I)yH)laMeHTOB JOJIKEH 6]>lTb Ha CTYIICHb BBIIIE IO CPABHEHUIO C
KJIacCOM OETOHA COEANHAEMBIX COOPHBIX AIEMEHTOB.

2.9. Mapku O6eToHa 10 MOPO30CTOMKOCTH M BOJIOHENPOHHIIAEMOCTH CBail M CBalHBIX POCTBEPKOB
clielyeT HaszHauyaTh, pyKoBoAcTBYsch Tpedoanmsimu ['OCT 19804.0-78, CHwull 2.03.01-84, mus
MOCTOB ¥ THAPOTEXHHUYECKUX COOpYkeHuii - coorBercTBeHHO CHulII 2.05.03-84 u CHull 2.06.06-85.

2.10. JlepeBsiHHBIC CBau JOJDKHBI OBITH WU3TOTOBJICHBI M3 OPCBCH XBOWHBIX MOPOJ (COCHBI, €JIH,
JUCTBEHHUIIBI, TUXTHI) THaMeTpoM 22-34 ¢cM | JIIHHOH 6,5 1 8,5 M, COOTBETCTBYIOMIMX TPEOOBAHUSIM
T'OCT 9463-72.

bpeBHa JuiIsi HM3rOTOBJICHUSI CBail JOJDKHBI OBITh OYHILIEHBI OT KOPBI, HAPOCTOB U CYYbECB.
EcrecTBeHHass KOHWYHOCTH (cOer) OpeBeH coxpaHsercs. Pazmepsl MONEpeyHOro CEYEeHUs, JUIMHA U
KOHCTPYKIMS ITAKCTHBIX CBail MPUHUMAIOTCS IO pe3ylbTaTaM pacdeTa W B COOTBETCTBHH C
0COOEHHOCTSIMH ITPOEKTUPYEMOTO 0OBEKTA.

IMpumedanne. Bo3MoXKHOCTh MPUMEHEHUS IS IepeBSHHBIX CBail OpeBeH JIMHOI Oonee 8,5 M momyckaercs
TOJIBKO 10 COIJIACOBAHMIO C MPEATPHUSITIEM - H3TOTOBHTEIIEM CBail.

2.11. Creixku OpeBeH WiH OpPYChEB B CTHIKOBAHHBIX IO JJIUHE JICPECBSIHHBIX CBAasX U B MAKETHBIX
CBasIX OCYILIECTBISIFOTCS BIIPUTBIK C MEPEKPHITUEM METAUIMYCCKUMU HAKIA[KaMU MM HaTpyOKamH.
CTBIKM B MAKETHBIX CBAsIX JOJIKHBI OBITh PACIIONOXKEHbI BPa30eKKy Ha PacCTOSHUU OJAWH OT JIPYyroro
He meHee 1,5 M.

3. OCHOBHBIE YKA3AHMUSA 110 PACUHETY

3.1. Pacyer cBaifHbIX (pYyHAAMEHTOB U WX OCHOBAHH JOJDKEH OBITH BBIMIOJHEH IO MPEICIbHBIM
COCTOSIHUSIM:



a) MepBOM TPYIIIHL:

10 IPOYHOCTHU MaTepHaia CBaid M CBalHBIX POCTBEPKOB (CM. 11.3.6);

0 HECYIIeH CIIOCOOHOCTH IPpyHTa OCHOBaHUS cBaif (cM. 11.3.10);

[0 HeCymed CcrmocoOHOCTH OCHOBAHWHM CBAaWHBIX (YHOAMEHTOB, €CIIM Ha HHUX IepeJaroTcs
3HAUYUTENbHbIE TOPH30HTAIbHBIE HArpy3kn (NOANOpHBIE CTEHBl, (yHIAMEHTHI  PacIOPHBIX
KOHCTPYKIMH ¥ JIp.) WIN €CIIM OCHOBAaHWSI OTPAaHMYEHBI OTKOCAMH HIIM CIIOXEHBI KPYTONaJaroliMU
CJIOSIMU TpyHTa ¥ T.10. (cM. 1. 3.13);

0) BTOpOI TPYIIIIBL:

M0 OcCaJKkaM OCHOBaHHMH CBail M CBaliHBIX (pPyHJAMEHTOB OT BEPTHKAIBHBIX Harpy3ok (cm.m.3.15,
pa3n.6);

IO NepeMeIleHusM cBail (TOpU3OHTaNBHBIM Up, yIiaM IOBOPOTa IOJIOBBI CBail ) COBMECTHO C
TPYHTOM OCHOBaHHUI OT HEWCTBUS TOPHU3OHTAJIBHBIX HArpy30K MU MOMEHTOB (CM. PEKOMEHIyeMoe
npuioxenue 1);

110 00pa30BaHMIO MIIHM PACKPBITHIO TPEIIVH B 3JIEMEHTAX JKeJIe300eTOHHBIX KOHCTPYKIIMH CBaHHbBIX
(hyamamenTos (cMm. 11.3.6).

3.2. Harpy3ku n Bo3/ieiiCTBUS, YUNTHIBAEMBIE B pacdeTax CBaHBIX (YHIAMEHTOB, KO (GHINEHTHI
HAJISKHOCTH TI0 Harpys3ke, a TaKKe BO3MOXKHBIE COUCTAHHs Harpy3oK cIlexyeT IpHHHMAaTh B
cootBeTcTBUM ¢ TpeboBanusamu CHull 2.01.07-85 ¢ yuerom ykazauuit CHull 2.02.01-83.

3HaveHHs Harpy30K HEOoOXOIUMO YMHOXaTh Ha KOX(PQUIMEHTH HalEKHOCTH MO Ha3HAYCHUIO,
IpUHUMaeMble cornacHo «lIpaBunaM yueTa CTENeHHM OTBETCTBEHHOCTH 3IAHUN M COOPYXKEHUH Npu
IPOEKTUPOBAHUU KOHCTPYKIUID», yTBepxkaeHHbIM ['occtpoem CCCP.

3.3. Pacuer cBaii, cBaifHbIX ()YHIAMEHTOB M MX OCHOBaHHI IO HECYIIEH CITOCOOHOCTH HEOOXOIUMO
BBITIOJIHATH HA OCHOBHBIE M 0COOBIE COUETaHMsI HAarpy3o0K, 1o JedopManusM - Ha OCHOBHBIE COYETaHMUSI.

3.4. Harpy3ku, BO3OEHCTBHUS, MX COYETaHUS M KOI(PQPUIMEHTH HAIEKHOCTH 10 HArpyske IpH
pacdere cBalHBIX (PyHIAMEHTOB MOCTOB M THIPOTEXHHYECKHX COOPYKEHHH CleAyeT MPUHUMATh
cornacHo Tpedosanusiv CHull 2.03.05-84 u CHull 2.06.06-85.

3.5. Bce pacueThl cBaif, CBallHBIX (YHIAMEHTOB M KX OCHOBAHHI CIIENyeT BBIOJIHATh C
HCTIOBb30BaHUEM PACUETHBIX 3HAUEHHUH XapaKTEepUCTUK MaTepHaJIOB U TPYHTOB.

PacueTHple 3HaueHUs XapaKTEPUCTUK MAaTepHalOB CBall U CBalHBIX POCTBEPKOB CIIEAYyET
NpUHUMAaTh B cooTBeTcTBUM ¢ TpeboBanmsmu CHull 2.03.01-84, CHull 11-23-81, CHull I1-25-80,
CHulI 2.05.03-84 u CHull 2.06.06-85.

PacueTHble 3HaYCHUS XapaKTEPUCTHK TPYHTOB CleayeT onpeaensaTs no ykazanusm CHull 2.02.01-
83, a pacueTHble 3HauYeHHS KOI(PPHUIUECHTOB IOCTENU TPYHTA C;, OKPYXKAIOUIETO CBalo, CIIEIyeT
MPUHUMATH TI0 YKa3aHMSAM PEKOMEHyeMOT0 MPHIIOKeHus 1.

PacueTHble CONPOTUBIICHNS TPYHTA MO HIXKHUM KOHIIOM cBau R 1 Ha GOKOBO ITOBEPXHOCTH CBan
fi cneayer onpenensTts Mo ykazaHusM pasa. 4.

Ilpu Hamuuuu pe3yibTATOB IIOJEBBIX HCCIENOBAHUM, NPOBEAECHHBIX B COOTBETCTBUU C
TpeOOBaHMAMH pa3/l. 5, HECYNIYI0 CHOCOOHOCTh TPyHTa OCHOBAHMS CBail cJEoyeT ONpenessiTh C
YYETOM JaHHBIX CTATHYECKOTO 30HANPOBAHUS IPYHTOB, HCIBITAHUH I'PYHTOB 3TAIOHHBIMH CBAasIMU HIIH
[0 JaHHBIM JMHAMHUYECKUX HCIBITAHUN CcBail. B cilydae mpoBeneHMs MCIBITAHUN CBail CTaTMYECKOH
Harpy3Koi HECyIIylo CIIOCOOHOCTh IPyHTa OCHOBAHUsI CBau CIieyeT NPUHUMATh 110 pe3ysIbTaTaM 3THX
UCTBITaHUH.

3.6. Pacuer mo mpodHOCTH Marepuana cBaii U CBalfHbIX POCTBEPKOB JIOJDKEH MPOHM3BOAUTHCS B
cootBercTBUU ¢ TpeboBanusmu CHwull 2.03.01-84, CHull 11-23-81, CHull 11-25-80, mis MocToB U
runporexHudeckux coopyxkenuit - CHull 2.05.03-84 u CHull 2.06.06-85 ¢ yueToM JONOIHUTEIBHBIX
TpeOOBaHUH, N3NOKEHHBIX B 1mI1.3.5, 3.7 1 3.8 ¥ B peKOMEHIyeMOM IPHIIOKECHHN 1.

Pacuer a1eMeHTOB jKene300€TOHHBIX KOHCTPYKIMH CBaliHBIX (DyHIAMEHTOB MO OOpa30BaHHIO U
PACKPBITHIO TPEUIMH CIIEAYET MPOU3BOANTH B COOTBETCTBUM ¢ TpeboBanusmu CHull 2.03.01-84, ms
MOCTOB U THAPOTEXHUYECKUX COOpPY>KeHHUH - Takxke ¢ yueroM TpeboBanuii CHull 2.05.03-84 u CHull
2.06.06-85 cOOTBETCTBEHHO.

3.7. Ilpu pacuere cBaif Bcex BUJIOB 10 NMPOYHOCTH MaTepHala CBal0 CIEAYyeT PaccMaTpuBaTh Kak
CTEpIKEHb, )KECTKO 3aILEMIICHHBIN B IPYHTE B CEUEHHH, PACHOJIOKEHHOM OT MOJOLIBBI POCTBEPKA Ha
paccrosiauu |y, onpepensiemom mo popmyiie

2
=l +—, 1
1=+ M

€
rae |, -minHa ygacTka cBau OT TOIOIIBBI BRICOKOTO POCTBEPKA JI0 YPOBHS IIAHHUPOBKH TPYHTA, M;
a, -xko3¢¢ummeHt nedopmarmu, 1/M, onpeaensieMslii Mo peKOMEHIYEMOMY TTPHIIOKEHHUTO 1.
Ecin ms OypoBbIX cBail M cBaii-0005104eK, 3arilyOJIeHHBIX CKBO3b TOJIY HECKAJbHOI'O TPYHTA H



N 2
3ajIeNIaHHBIX B CKAIBHBIA TPYHT, OTHOIICHHe -— > h, TO ciemyeT NMpUHAMATH l,=ly+h (roe h -
a

€
IyOMHA MOTPY>KEHUSI CBaW HJIM CBaW-00OJIOUKH, OTCUUTHIBaEMas OT €€ HIDKHETO KOHIA JI0 YPOBHSA
IUITAHUPOBKHU T'PYHTA MPH BBICOKOM POCTBEPKE, MOIOIIBA KOTOPOTO PAcIIONIOXKEHa HaJ TPYHTOM, M 10
MOJIOIIBEI POCTBEPKA IIPU HHU3KOM POCTBEpPKE, IMOJOILIBA KOTOPOTO ONMUPACTCA HIM 3ariybiieHa B
HeCKaJbHBIE TPYHTHI, 32 UCKITIOUEHHEM CHIIbHOC)KUMAEMBIX, M).

Ilpn pacuere mNO NPOYHOCTH Marepuana Oypo-MHBEKIHOHHBIX CBal, IPOpPE3aroInX
CHIIEHOC)KIMaeMBbIe TPYHTHI ¢ MoayiieM aedopmarin £ = 5000 I1a (50 KFC/CMZ) U MEHEE, PaCUETHYIO
IUIMHY CBail HAa MPOJONBHBIA W3rHO ly, B 3aBUCHMOCTH OT auamerpa cBaif O ciemyer MpHHHMATH
paBHOM:

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

npu E = 2000-5000 xI1a (20-50 xrc/em?) lg = 15 d.

B cnyuae, ecnu |g npesbliaeT TONIIMHY CI0S CUIBHOC)KHMAeMOro rpyHra hy, pacdyeTHyo jutuHy
cllelyeT IPHHUMATh paBHOM 2hg.

3.8. [Ipu pacuere HAOWBHBIX U OYpOBBEIX cBaii (KpoMe CBaif-CTOIIOOB M OYpPOOITyCKHBIX CBail) IO
MPOYHOCTH MaTepHana pacdeTHOE CONpPOTHBIEHHE OETOHA CleAyeT IPUHHUMATh C YYETOM
KO3 durmeHTa ycinoBuii pabothl ¥, = 0,85 cornmacHo ykazanusm CHull 2.03.01-84 u ko3 dumnmenra
YCIIOBUH pabOTHI, yYUTHIBAIOIIETO BIMSHUE CIIOCO0a IIPON3BOICTBA CBAHBIX padoT:

a) B IBUIEBATO-TVIMHUCTBIX TPYHTaxX, €CIM BO3MOXHBI OypeHHE CKBaKMH M OCTOHHMPOBAHHE HX
Hacyxo 0e3 KpeIUIeHHs CTEHOK NPH IOJIOKEHHH YPOBHS IOJ3EMHBIX BOJ B IEPHOJl CTPOMTENIHCTBA
HIDKE TISTH CBal, Jp = 1,0;

6) B rpyHTax, OypeHHE CKBa)XWH U OETOHHPOBaHHE B KOTOPHIX MPOU3BOMATCS HACYXO C
MPUMEHCHHUEM H3BJIEKAEMBIX 00CaTHBIX TPYO, %p = 0,9;

B) B TPyHTaX, OypeHne CKBaXHH U OCTOHMPOBaHHE B KOTOPHIX OCYLIECTBIIIOTCS IPH HAJIMYNH B
HHUX BOJIBI C IPUMECHEHUEM U3BJICKaeMbIX 00CaaHbIX TPYO, p = 0,8;

I) B IpyHTax, OypeHHe CKBaXWH M OCTOHHPOBAHWE B KOTOPBIX BBIMOJIHSIOTCS I10J[ TJIMHUCTHIM
pacTBOPOM WM 110/ HU30BITOYHBIM JAaBJICHUEM BO/IbI (6€3 00caaHbIX TpyO), #p = 0,7.

HpI/IMe‘-IaHI/Ie. EeTOHHpOBaHI/Ie non BO,HOﬁ WA TIOA TJIMHUCTBIM PAacTBOPOM CJIEAYET NPOU3BOAUTH TOJIBKO
METOJIOM BEepTHKAIBHO NepeMeraeMoit TpyOs! (BIIT) mimu ¢ moMoIisio 6eTOHOHACOCOB.

3.9. Pacuersl KOHCTpyKIMi cBaii BceX BHIOB CIEAyeT NMPOW3BOIWTH Ha BO3ACHCTBHE HArpy3oK,
nepeaaBacMbBIX Ha HHUX OT 3IaHHS WM COOPY)KCHHs, a 3a0UBHBIX CBail, KpOME TOro, Ha YCHIIHA,
BO3HHKAIOIINE B HUX OT COOCTBEHHOI'O Beca MPH M3TOTOBJICHHH, CKIIAIMPOBAHUH, TPAHCIIOPTUPOBAHUH
CBai, a TaK)Xe MPH MOJbEME MX Ha KOMEp 3a OJJHY TOUKY, YAAICHHYIO OT rojoBbl cait Ha 0,31 (rae | -
JUTMHA CBaN).

VYcunme B cBae (kak Oajke) OT BO3ICHCTBHS COOCTBEHHOTO Beca CIEAYET OIMPENeNSATh C YIETOM
k03 unreHTa TMHAMUYHOCTH, PABHOTO:

1,5 - npu pacyere 1o NPOYHOCTH;

1,25 - mpu pacuere 1o 0Opa30BaHUIO M PACKPBITHIO TPEIINH.

B stux ciayyasx ko3 GHIMEHT Hage)KHOCTH 110 Harpy3ke K COOCTBEHHOMY BECY CBaH PHHUMAETCS
PaBHBIM €TUHHUIIE.

3.10. OguHouHy0 cBaio B cocTaBe (yHJaMEHTa W BHE €ro IO HECyIIeH CIOCOOHOCTH TPYHTOB
OCHOBAHWUS CIIEIYEeT PACCUUTHIBATE HCXOS U3 YCIOBHS

F
Tk
rne N - pacuerHas Harpyska, IiepeaBaeMasi Ha CBaro (IIPOIOJIbHOE yCUIIME, BO3HUKAIONIEE B Hel

OT pacyeTHHIX Harpy3okK, ACHCTBYIONIMX Ha (PyHIaMEHT NpW Hanboyiee HEBHINOAHOM WX COUYETAHMN),
ompenensieMasi B COOTBETCTBHH C yKa3aHUsAMH 11.3.11;

Fq- pacuerHas Hecymas crnocoOHOCTh T'pyHTa OCHOBaHHS OJMHOYHON CBaW, Ha3blBaeMas B
JlaNTbHEHILEeM HeCyIIel CriocOOHOCTBIO CBau U ONpeJielisieMasi B COOTBETCTBUU C YKa3aHUSAMHU pas3il. 4 u
5.

KoaddrmmenT HageKHOCTH TPUHUMACTCS PAaBHBIM:

1,2 - ecnmum Hecymas cHOCOOHOCTh CBail omlpeneneHa IO pe3ysbTaTaM IOJEBBIX HCIIBITAHHI
CTaTUYECKOU Harpys3Koii;

1,25 - ecnu Hecymias CIIOCOOHOCTb CBaW ONpENENICHa PAacUeTOM IO pe3yjbTaTaM CTaTHYECKOTO
30HIMPOBAHUS TPYHTA, 10 pPE3yJIbTaTaM IMHAMHUYECKHX WCIBITAHWN CBau, BBHITOJHEHHBIX C y4ETOM
ynpyrux AedopManuii TpyHTa, a Takxke IO pe3yjbTaTaM IIOJICBBIX HUCIBITAHUH TPYHTOB 3TAJOHHOM
CBael WM CBaei-30H]I0M;



1,4 - ecnu Hecymas CrOCOOHOCTh CBaW ONpEC/iCHa PacuyeToM, B TOM YHCIIE MO pe3ybTaraM
JMHAMUYECKUX MCTBITAHUH CBall, BHITOIHEHHBIX 0€3 yueTa ynpyrux nedopmaruii rpyHra;

1,4 (1,25)* - mis (hyHIAMEHTOB OTOP MOCTOB IPH HHU3KOM POCTBEPKE, BUCSUMX CBasAX W CBasX-
CTOMKaX, NPU BBICOKOM POCTBEPKE - TOJBKO IIPU CBAsX-CTOMKAX, BOCIPUHUMAIOIIUX CXHMAIOIIYIO
Harpy3Ky, He3aBUCHMO OT 4Kcia CBall B pyHIaMeHTe;

* B ckoOkax HaHBI 3Ha4eHHs B CIydae, KOTJa HeCylnas CIIOCOOHOCTh CBaM OMpeJeNieHa 10 pe3ysbTaTaM
TONEBBIX HCIBITAHUN CTATUYECKOH Harpys3Koil MIM pacdeToM IO pe3yldbTaTaM CTaTUYECKOTO 30HAMPOBAHMS

TPYHTOB.

IIPH BBICOKOM WM HHU3KOM POCTBEPKE, MOJOMBA KOTOPOrO OMMPAETCA HAa CHUIBHOCKHUMAEMBIHA
TPYHT, U BUCSUHX CBasX, BOCIPUHUMAIOIIMX CKMMAIOIIYI0 HAarpy3Ky, a Takke INpH J000M BHJE
pOCTBEpKa M BHCSYMX CBasX U CBasX-CTOMKAX, BOCIPHHHMMAIOIIMX BBIICPTrUBAIOIIYI0 HATPY3Ky, M
MPUHUMAETCS B 3aBUCHMOCTH OT YHCIIa CBal B pyHIaMEHTE:

npu 21 cBae u 6osee 1,4 (1,25)
or 11 no 20 csait 1,55 (1,4)
« 6 «10 « 1,65 (1,5)
« 1 «5 « 1,75 (1,6)

i QYHIAMEHTOB W3 OIMHOYHOW CBaW IOJ KOJIOHHY MNPH HAarpy3ke Ha 3a0MBHYIO CBaro
kBagpatHoro ceueHus 6oixee 600 kH (60 Tc) u HabuBHYyIO cBaro - 6onee 2500 kH (250 Tc) 3HaueHUE
Kod(QHIUEHTa J CleayeT IPUHUMATh paBHBIM 1,4, ecnu Hecymias ciocoOHOCTH CBaW ONpeesieHa 1o
pe3ynbTaTaM WCHBITAHUH CTaTMYECKOM Harpy3koi, u 1,6, ecaum Hecymias CIOCOOHOCTb CBau
oTpeJiesieHa IPYyTUMHU CIIoco0aMu;

% = 1 - 1 CITOITHBIX CBaWHBIX TOJEH JKECTKUX COOPYKEHHH ¢ mpenenbHOi ocaakoi 30 cM u
6osee (mpu ymcie ceait 6osee 100), ecnu Hecymas COCOOHOCTh CBAW OIpeesicHa 0 pe3yIbTataM
CTaTUICCKHUX MCITBITAHHA.

[Ipumeuanus: 1. Ilpu pacuere cBaii Bcex BHUIOB Kak Ha BIABIMBAIOLINE, TAK U HAa BBIICPTUBAIOIINE HATPY3KH
MPONOJIbHOE YCWIIME, BO3HUKAIOIIEE B CBae OT pacueTHOl Harpy3ku N, ciemyerT Ompeaenirts ¢ y4eToM
COOCTBEHHOTO Beca CBaW, NMPHHUMAEMOI0 C KOI(PPHUIMEHTOM HAISKHOCTH IO Harpyske, YBEIWYHBAIOIINM
pacyeTHOe yCHIIne.

2. Ecmu pacuer cBaifHBIX (DyHIAMEHTOB MPOHM3BOAMUTCS C YYETOM BETPOBBIX M KPAHOBBIX HArpy30K, TO
BOCIPHHUMAEMyI0 KpaWHHMH CBasMHM pacdeTHYI0O HAarpy3Ky Jomyckaercsa mosbimate Ha 20 % (xpome
(hyHIAMEHTOB ONOP JIMHUH AIIEKTPOIIEpEaadn).

Ecnmu cBam QyHmameHTa omopsl MOCTa B HalpaBICHHH ACHCTBHS BHEUIHUX HArpy30K 00pa3yroT OIUH WU
HECKOJIBKO PSAOB, TO MPH yueTe (COBMECTHOM HJIM Pa3/IelbHOM) HAIPy30K OT TOPMOXKECHUS, TaBJICHHS BETpa, JIbaa
W HaBaja CyJ0B, BOCOPMHIMAaeMbIX HanOoJiee HarpyKEHHOU CBael, pacueTHYIO Harpy3Ky JOITyCKAaeTCs MOBBIIATh
Ha 10 % mpu weTelpex cBasx B psamy u Ha 20 % mpu BochbMu cBasix u Ooxee. IIpn mpomexyTodHOM ducie cBai
MIPOLIEHT MOBBILIEHNS PACYUETHON HArpy3KH ONpEAEseTCs] UHTEPIIONIALUE.

3.11. Pacuernyro Harpy3ky Ha cBato N, kH (1c), cieayer onpenensrth, paccmarpuBas GyHIaMeHT
KaK paMHYI0 KOHCTPYKIIMIO, BOCIPHHMMAIOIIYI0 BEPTUKAJIbHBIC M TOPU3OHTANbHBIE HArpy3Kkud U
M3rndarone MOMEHTEHI.

Jns (GyHZAaMEHTOB C BEPTHKANBHBIMH CBasMH pAacUeTHYIO HAarpy3kKy Ha CBal0 JOIyCKaeTCs
onpenessITh mo hopmyJie

N =&+M+ MyX

NIy e
rae Ny - pacuetHas cxxumaromas cuia, KH (Tc);

My, My - pacdeTHble n3rubaroue MOMEHThI, KH-M (TC-M), OTHOCHTENEHO IJIaBHBIX LEHTPAJIBHBIX
OCeil X 1 y IJ1aHa CBail B INIOCKOCTH MOJIOIIBBI POCTBEPKA;

N - 4KCIIO CBaii B pyHIaMEHTE;

Xi, Yi - PAcCTOSIHHS OT INIaBHBIX OCEH JI0 OCH KaXKAOi CBau, M;

X,y - PAacCTOSIHUS OT TJIaBHBIX OCEH /10 OCH KaXK/IOW CBaw, JUIsl KOTOPOH BBIYHMCIIAETCS pacuyeTHas
Harpyska, M.

3.12. T'opu3oHTaNBHYIO HArpy3Ky, ACHCTBYIOLIYI0 Ha (YHIAMEHT C BEPTHKAIBHBIMH CBasMU
OJIMHAKOBOTO IONIEPEYHOTO CEYEHUs], OMYCKAeTCsl IPUHUMATh PAaBHOMEPHO pacIipeieeHHONH MexXIy
BCEMH CBAsIMH.

3.13. IIpoBepka yCTOWYMBOCTH CBAWHOTO (PYHJAAMEHTA M €r0 OCHOBAHHUS JIOJIKHA MPOU3BOJAUTHLCS B
coorBercTBUM ¢ TpeboBanmsimu CHull 2.02.01-83 ¢ y4eroM [eHCTBUS JOMOJIHUTENBHBIX
TOPHU30HTAIBHBIX PEaKIHil OT CBaH, MPHIOKEHHBIX K CIBUTAEMON YacTH TPyHTA.

3.14. CBaum u cBaiiHble (QyHIAMEHTHI CIIE[yeT PacCUYUTHIBATH IO IPOYHOCTH Marepuana u

®)



MPOM3BO/INTH MPOBEPKY YCTOHYMBOCTH (PyHIAMEHTOB MPH JEHCTBUM CHUJI MOPO3HOTO ITy4YEHHS, €CIH
OCHOB@HHE CJIOEHO ITYYNHUCTBIMH I'PYHTaMH.

3.15. Pacuer cBaif u cBaifHBIX ()yHIAMEHTOB MO AePOpMALMAM CIEAyeT NPOM3BOAUTE HCXOII M3
yCJIOBUS

S<s,, (4)

IZe S - COBMeCTHas nedopMmanusi CBaW, CcBaifHOro (yHIaMeHTa M CcoopyXeHus (ocajaka,
nepeMerieHe, OTHOCUTENbHAsI Pa3HOCTh OCA/IOK CBai, CBAHBIX ()YHIAMEHTOB U T.IL.), ONpeesiemMast
pacueToM 1o ykazaHusM m. 3.3, 3.4, pa3n. 6 ¥ peKOMEHIyeMOro IpuiIoXKeHus 1;

S, -TIpeAeNbHOE 3HAUYCHNE COBMECTHOW IedopManuyl OCHOBAHUS CBaW, CBalHOrO (yHIaMEeHTa W
COOpYXeHusl, ycTaHaBiuBaeMoe 1o ykazanusm CHull 2.02.01-83, a s moctoB - CHull 2.05.03-84.

4. PACUET HECYIIEM CIIOCOBHOCTH CBAM CBAU-CTOMKHU

4.1. Hecymyto cmocobHocTh Fg KH (TC), 320MBHOI cBam, cBam-000I09KH, HAOMBHOW M OYypOBOM
CBail, ommparomuXcs Ha CKaJbHBIM TPYHT, a Takke 3a0MBHOM CBaW, ommparomeiics Ha
MaJIoC)KMMaeMBbIi TPYHT (CM. IpUMeYaHue K 11.2.2), cieyeT onpeaessTh mo Gopmyie

I:d =r RA, (5)

TIE ¥ - KO3 PHUIUECHT YCIOBUil pabOThl CBau B IPYHTE, IPHHUMAEMBIit ¥, = 1;

A - TOIIa b ONMUpPAHKS HA TPYHT CBAM, M2, IPHHEMAEMasl [T CBAil CILIONIHOTO CEUEHHs PABHOM
TUIOIIAM TIOTIEPEYHOT0 CEYCHHMs, a JUIA CBai IMOJBIX KPYIJIOTO CEYCHHS M CBai-000JIOYEK - PaBHOM
IUIOIIA/IM TIONIEPEYHOTO CEUSHHUsI HETTO NMPH OTCYTCTBHH 3aIlOJIHEHHS MX MOJIOCTH OSTOHOM M paBHOU
TUTOLIA | MTOIIEPEYHOTr0 CEYEHUs OPYTTO IPH 3alOJHEHUH 3TOW TOJIOCTH OETOHOM Ha BHICOTY HE MEHee
Tpex ee JUaMeTPOB.

PacueTHOE CONMPOTHBICHHE IPyHTAa R TOX HIDKHEM KOHIOM cBam-cToiiku, klla (Tc/M°), cremyer
NPUHAMATB!

a) 7l BCeX BUOB 3a0MBHBIX CBaii, ONMPAIOIINXCS HA CKaIbHBIE U MaJIOC)KUMaeMble TPYHTHI, R =
20 000 kI1a (2000 Tc/m?);

0) s HaOWBHBIX M OypOBBIX CBaif W CBai-000JIOYEK, 3aMONHACMBIX OCTOHOM W 3aJICIAaHHBIX B
HEBBIBETPETIBIN CKaNBHBIN TPYHT (0€3 ci1a0BIX Mpociioek) He MeHee yeM Ha 0,5 M, - o hopmyre

R= Ren| la. +1,5(, (6)
Yg d f

rne R., - HOpMaTHBHOE 3Ha4Y€HHE ITpezesa MPOYHOCTH Ha OJHOOCHOE CXKATHE CKAIbHOTO IPYHTa B
BOJIOHACHIILIEHHOM coCTOsHIH, KI1a (Tc/M?);

¥y ~K03QHUIMEHT HaneKHOCTHU 10 TPYHTY, IPUHUMAaeMBIil y = 1,4,

ly - pacueTHas TiyGuHa 3a/1eNIKH HAOMBHOIT U OYpOBOW CBail 1 CBaU-000JIOYKH B CKAJIbHBIA IPYHT,
M;

s - HApY>KHBIN MAMETP 3a/ICTaHHON B CKAJIBHBIA TPYHT 9acTH HaOMBHON U OYypOBOM CBail W CBau-
000JI0YKH, M;

B) A CBali-000JIOYEK, PAaBHOMEPHO ONHMPAEMBIX Ha IMOBEPXHOCTh HEBBIBETPEJOTO CKaJbHOTO
TpyHTa, HPHUKPBITOTO CIOEM HECKANbHBIX HEPa3MBIBAEMBIX TIPYHTOB TOJNIIUHOM HE MEHee Tpex
IUaMETPOB CBam-000JI0YKH, - IO opMyJIe

R=—0, @)

rae R, % To xe, uTo B popmyie (6).

[Mpumeuanwue. [Ipy HamMYUKM B OCHOBAaHMH HAOWBHBIX, OYPOBBIX CBail M CBaii-000JI0UEK BHIBETPEINBIX, a TAKKE
pasMArda€MbIX CKaJIbHBIX TPYHTOB HX IIPEACT MNPOYHOCTH HAa OAHOOCHOE CXKaTHU€ CICAYET HNPUHHUMATh 10
pe3yjibTaTaM HMCIIBITAHWM IITaMIIAaMH WM TI0 pe3yibTaTaM WCIBITAaHUHA CBall M CBai-000J0YEK CTAaTHYECKOM
Harpys3Koil.

BUCSAYME 3ABUBHBIE CBAU BCEX BU/10B 1 CBAU-OBOJIOYKH,
MHNOI'PYKAEMBIE BE3 BBIEMKU I'PYHTA

4.2. Hecymryto ciocodHocth Fg, kH (TC), BUCsSYeli 3a0MBHOI cBau 1 CBan-000JI0YKH, TOTPYKACMOM
0e3 BBIGMKH TPyHTa, pabOTAONIMX HA COKUMAIONIYIO HArpy3Ky, CIEAYET ONPEIeNATh KaK CyMMY CHJI
pacUeTHBIX COIMpPOTHBIICHUA TPYHTOB OCHOBAHHS O] HIDKHMM KOHIIOM CBal M Ha ee¢ OOKOBOH
MTOBEPXHOCTH TI0 (pOpMyIIe

Fa =vc(YerRA+RZ v fily), (8)



rIe ¥ - K03 PUIUEHT yCI0BUil pabOTHl CBau B IPYHTE, IPUHUMAEMBIH % = 1;

R - pacueTHOe CONMpOTHBIICHNE IPYHTA ITOJ] HIDKHHM KOHIOM cBan, Klla (Tc/M%), mpHHEMaeMoe 1o
Tab.1;

A - II0mma b ONMPAHKS HA TPYHT CBAM, M, IPHHUMAEMAast 110 IIOMIAIH TIONEPEUHOr0 CEUCHHS CBAH
OpyTTO WIM TO IUIOIIAJM IONEPEYHOTr0 CEYEHHUs] KaMy(IIETHOTO YIIUPEHHS MO €ro HauOOoJbIIeMy
JHaMeTpy, WM IO IUIOIIAIH CBau-000I0YKH HETTO;

U - Hapy>KHBII IEPUMETp TIONEPEYHOTO CEYCHHS CBaH, M;

fi - pacuerHOE compoTHBIIEHHE I-TO €O TPYHTa OCHOBaHHUS Ha OOKOBOW IMOBEpPXHOCTH cBaH, Klla
(Tc/M?), npuHEMaemoe 110 Tabm.2;

h; - TonmmHa i-ro ciost TpyHTa, COMPUKACAIOMIErocs ¢ OOKOBOM MOBEPXHOCTHIO CBAH, M;

Yers Jef - KOI(DOUIMEHTH YCIOBUIT pabOTHl TPYHTa COOTBETCTBEHHO IMOJI HW)KHUM KOHIIOM W Ha
OOKOBOIl TOBEPXHOCTH CBaW, YYHMTHIBAIOIIME BIMSHHE crioco0a TOTPY)XEHHs CBal HA pacueTHbIE
COIPOTHBIICHHS IPYHTa U IPHHUMAaeMble 110 Talr. 3.

B ¢opmyne (8) cymMMmupoBaTH CONPOTHBICHHS TpyHTa CIEAyeT IO BCEM CIOSAM TPYHTAa,
MPOWJICHHBIM CBaeil, 3a MCKIIOYEHUEM CIIy4aeB, KOrJa MPOEKTOM MpeayCMaTpUBaeTCs IUIaHHMPOBKa
TEPPUTOPHU CPE3KOW WIJIM BO3MOXKEH pPa3MbIB TIpyHTa. B 3THX ciydasx cieayer CyMMHPOBAaTh
COIPOTHBIICHHS BCEX CIIOCB IPYHTA, PACIIOJOKEHHBIX COOTBETCTBEHHO HIDKE YPOBHS IUIAHWPOBKH
(cpe3kn) ¥ IHA BOJOEMA ITOCIIE €r0 MECTHOTO Pa3MbIBa IIPH PACUSTHOM MABOJIKE.

Tabiuma 1
I'my6una PacueTHBIE COMPOTUBICHNS 10T HIXKHUM KOHIIOM 3a0MBHBIX CBall M CBai-000JI0YeK,
MOTPY>KEHUS orpyxaeMsIx 6e3 BeleMkHn rpynTa, R, kITa (Tc/M°)
HUKHETO MECYaHBIX FPYHTOB CPEIHEH MIOTHOCTH
KOHIIa CBaW, | rpaBeJIUCTBIX | KPYIHBIX - cpenHen MEJIKUX MBIJIEBATHIX -
M KPYIIHOCTH
MBUICBATO-TIMHUCTBIX TPYHTOB IMPH MOKa3aTele TeKydecTH ||, paBHOM

0 0,1 0,2 0,3 0,4 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)

IMpumeuvanns: 1. Hax geprod naHbel 3HaueHHss R 1 mecyaHbIX TPYHTOB, IMOJ YEpTOil - A IBLIEBATO-
[JIMHUCTBIX.

2. B 1abn. 1 u 2 riyOuHYy TNOTpY>KeHUsI HIDKHErO KOHIIA CBaW M CPEIHIOI TIIyOUHY PACIIONIOXKEHHS CIIOS
IpyHTa IIpU IJIAHUPOBKE TEPPUTOPUU CPE3KOH, MOJCHIIKON, HAMBIBOM 1O 3 M ClleflyeT NPUHUMATb OT ypOBHS
MIPUPOIHOTO penibeda, a MPHU Cpe3Ke, MOJCHITNKE, HaMbIBe OT 3 10 10 M - OT YCJIOBHON OTMETKH, PaCIOIOKCHHON
COOTBETCTBEHHO Ha 3 M BBIILIE YPOBHS CPE3KU WM Ha 3 M HIDKE YPOBHSI IIOJICHINKH.

I'myOuHy norpy)xeHusi HIXKHETr0 KOHLIA CBaW U CPEIHIOI IIyOMHY DPacIIOJOXKEHUs CIOsi TPyHTa B BOJOEMeE
clielyeT IPUHUMATh OT YPOBHS JHA IOCje 00IIero pa3MbeiBa pacueTHBIM I1aBOJKOM, Ha 00JI0TaxX - OT YPOBHS JHA
6ostora. [Tpy npoeKTUPOBAHMY ITyTEIPOBOAOB Yepe3 BHIEMKH IIyOHHOMN 10 6 M [UIs CBai, 3a0MBacMBIX MOJIOTaMH
0e3 MoaAMBIBA WJIM yCTPONCTBA JIMIEPHBIX CKBAXXUH, ITTyOUHY ITOTPY>KSHUS B IPYHT HIDKHEro KOHIIA CBau B TaouI. 1
clielyeT TIPUHUMATh OT YPOBHS IIPUPOJHOTO penbeda B MecTe coopyxkenus GyHaamenTa. s BEIeMOK ITyOUHOM
GoJiee 6 M IIIyOHHY NOIpYXKEHHs CBail CiielyeT NIPUHUMATh KaK JUIs BBIEMOK TITyOHUHOI 6 M.




3. JInsl mpoMexXyTOUHBIX TITyOMH HMOTPY)KEHMSI CBall M MPOMEXKYTOUHBIX 3HAYCHUH INOKa3aTelns TeKydecTH I
[BUICBATO-TJIMHKUCTHIX TPYHTOB 3HaueHus R u fj B Tabun. 1 u 2 onpenessiroTest HHTEPONALUCH.

4. Jlns IUTOTHBIX HECYaHBIX I'PYHTOB, CTENEHb IUIOTHOCTH KOTOPBIX ONpeeleHa MO JaHHBIM CTaTHYECKOro
30HAMpPOBaHMS, 3HadeHHs R mo Tabn. 1 s cBail, morpyeHHBIX 0e3 HCIIONB30BaHMs MOAMBIBA YIIM JIHIEPHBIX
CKBaXMH, ciexyer yBemmuuth Ha 100 %. Ilpu ompeneneHuM CTeNeHH IUIOTHOCTH TPyHTa MO JAHHBIM APYTUX
BUJIOB WHXCHEPHBIX WM3BICKAHWI M OTCYTCTBHM JAHHBIX CTaTHYECKOTO 30HIMPOBAHUS [UIS IUIOTHBIX IECKOB
smauenns R 1o ta61. 1 ciexyer yBemmunts Ha 60 %, Ho He Gomee geM go 20 000 kITa (2000 tc/m?).

5. 3HaveHHs1 pacyeTHHIX compoTHBIeHHH R mo Tabm. 1 nomyckaeTcss HCIONB30BaTh NPH YCIOBHH, €CIIH
3aray0JeHne cBail B Hepa3MbIBa€MBIH 1 HECpe3aeMBIii IPYHT COCTaBIIsICT HE MEHee, M:

4,0 - 1151 MOCTOB U THAPOTEXHUUECKHUX COOPYIKCHUH;

3,0 - 171 37aHMI 1 IPOYNX COOPYIKEHHH;

6. 3HaveHNs pacyeTHOT'O COMPOTHBICHUS R MoJ HMKHUM KOHIIOM 3a0MBHBIX cBail cedeHueM 0,15x0,15 M u
MEHee, HCIHONb3yeMbIX B KadecTBe (YHIAMEHTOB [OJ BHYTPEHHHE MEPErOpOJKH  OJHOITAKHBIX
IIPON3BOCTBEHHBIX 3/[aHMUMH, IOMyCKaeTcs yBenuanBaTs Ha 20 %.

7. HMna cyneceit mpu umcne mactuuHocTH |, < 4u xosdduimente nopucroctn e < 0,8 pacueTHsie
conpotusieHus R u fj cienyer onpenensiTe Kak [l OBUIEBATHIX IECKOB CPEAHEH MIOTHOCTH.

Tabmuma 2

Cpennsisi | PacuerHrple conpoTrBieHnss Ha OOKOBOM MOBEPXHOCTH 3a0MBHBIX CBal M CBaii-000JI0YEK

riyOouHa f;, xI1a (Tc/M%)

pacromnoxe MIECYAHBIX [PYHTOB CPEIHEH NIOTHOCTH

HMA CIIOA | KpyIHBIX Y| MEJIKUX | IBIIEBATHIX - - - - - -

TPyHTa, M | cpenHel

KPYITHOCTH
IIBLIEBATO-TVIMHUCTHIX TPYHTOB IPH NTOKa3aTelie TeKydecTH || paBHOM
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

1 35(3,5) [23(2,3) 15(1,5) 12(1,2) | 8(0,8) | 4(0,4) | 4(0,4) | 3(0,3) | 2(0,2)
2 42(42) (3030 | 21(21) |17(1,7) | 121,2) | 7(0,7) | 5(0,5) | 4(0,4) | 4(0,4)
3 48 (4,8) | 35(35) | 25(25) [20(2,0)|14(1,4) | 8(0,8) | 7(0,7) | 6(0,6) | 5(0,5)
4 53(5,3) |38(3,8) | 27(2,7) |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(29) |24(2,4)|17(1,7) | 10(1,0) | 8(0,8) | 7(0,7) | 6(0,6)
6 58(5,8) | 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(51) 38(3,8) |28(2,8)|20(2,0)| 11(1,1) | 8(0,8) | 7(0,7) | 6(0,6)
20 79(7,9) |56 (5,6) | 41(4,1) |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(4,4) |32(32) |20(2,0)|12(1,2)|80,8) | 7(0,7) | 6(0,6)
30 93(9,3) | 66(6,6) | 47 (4,7) |34(3.4) |21(2,1)| 12(1,2) | 9(0,9) | 8(0,8) | 7(0,7)
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)

[pumeuanus: 1. Tlpu omnpeneneHnH pacuyeTHOr0 CONMPOTHUBIICHHS I'PyHTa Ha GOKOBOM MOBepXHOCTH cBail f;
Tabu. 2 cieayeT yYuThIBaTh TpeOOBaHMUS, U3II0XKEHHBIE B puMed. 2 U 3 k Tabur. 1.

2. Tlpu ompezeneHur 1o Taby. 2 pacueTHHIX CONPOTHUBICHHH TPYHTOB Ha OGOKOBOW MOBEpXHOCTH CBai fi
IUIACThI PYHTOB CJIEAYET PACUICHATh HAa OAHOPOHBIE CIIOU TONIIMHON He Oosiee 2 M.

3. 3HauCHHUs PACYETHOTO COMPOTUBICHHS IUIOTHBIX MECYAHBIX I'PYHTOB Ha GOKOBOM MOBEPXHOCTH CBaii f;
cnenyet yBenuuuBath Ha 30 % 1o CpaBHEHUIO CO 3HAYEHUSIMHU, IPUBEICHHBIMH B Ta0JI. 2.

4. PacueTHBIE CONPOTHBIEHHs Cyleceil M CyrIHMHKOB ¢ Kodd¢unmentom mopucroctd e < 0,5 m rimH ¢
koo dunmentom mopuctoctn ¢ < 0,6 cimemyer yBemuuumBath Ha 15 % MO CpaBHEHHIO CO 3HAYCHUSIMH,
MIPUBEACHHBIMHE B Ta0JI. 2, IPH JIFOOBIX 3HAYCHUSIX NIOKA3aTels] TEKYUECTH.

Tabmuua 3
Cnoco0b! orpy>keHuns 3a0MBHBIX CBail U cBaii-000JI0YeK, Koa¢ppunnentsr ycnouii paboTsl
MOTPY’XKaeMbIX 0€3 BEIEMKH TPYHTa, H BHIBI TPYHTOB IpyHTa [P pacueTe Hecynien
CIOCOOHOCTH CBai
O HIKHAM Ha OOKOBOM
KOHLIOM J;r | TOBEPXHOCTH Y
1. IlorpyxeHue CIUIOIIHBIX M MOJBIX C 3aKPBITBIM HIDKHUM 1,0 1,0
KOHILIOM CBall MEXaHWYECKHMH (IIOABECHBIMHM), apOBO3TyIIHBIMA
Y TU3ETEHBIMU MOJIOTaMH
2. Tlorpyxenue 3a0MBKOH M BHABIMBAHHEM B IIPEABapHUTEILHO




MPOOypEeHHBIE JINACPHBIC CKBAXKUHBI C 3arTy0JICHHEeM KOHIIOB CBaii
He MeHee 1 M HHKe 320051 CKBaXKHHEI IIPH €€ THaMeTpe:

a) paBHOM CTOPOHE KBaJIpaTHOW CBaM 1,0 0,5
0) Ha 0,05 M MeHee CTOPOHBI KBaAPAaTHOMN cBan 1,0 0,6
B) Ha 0,15M MeHee CTOPOHBI KBaJpaTHOW WM AMaMeTpa CBau 1,0 1,0
KPYTIJIOTO cedeHus (JUIs ONop JIMHUM AIIEKTPOIIepe1aun )

3. IlorpyxeHre ¢ OOMBIBOM B IIE€CYaHBIC TPYHTHI TPH YCIOBHH 1,0 0,9

JOOWBKH CBaif Ha MOCIIEIHEM JTalle MOrPyKEHU 6e3 TPUMEHCHHUS
rnmoaMeIBa Ha 1 M u 6osee

4. BubpormorpyxeHnue cBaii-000704eK, BHOPOMOTPYKEHHE U
BHOPOBIABIMBAHNE CBAl B TPYHTHL:

a) TIeCUaHbIe CpeIHeH MIOTHOCTH:

KpYIIHBIE U CpeIHEH KPYITHOCTH 1,2 1,0
MEJIKHE 11 1,0
IIbUIEBATEIE 1,0 1,0
0) IBUICBATO-TJIMHUCTBIC C TOKa3aTeneM Tekyudectu || = 0,5:

cyrmecu 0,9 0,9
CYTJIMHKA 0,8 0,9
TJIMHBI 0,7 0,9
B) TIBUIEBATO-TJIMHKUCTHIE C TTOKa3aTeneM Tekyuectd || <0 1,0 1,0

5. TlorpyxeHne MoOJOTaMH JIIOOOH KOHCTPYKIMM  MOJBIX
JKeJIe300eTOHHBIX CBall ¢ OTKPBITHIM HH)KHHM KOHLIOM:

a) mpu quaMeTpe nojoctu cBau 0,4 M U MeHee 1,0 1,0
6) To xe, ot 0,4 m0 0,8 M 0,7 1,0
6. ITorpy»xeHue J100BbIM CITOCOOOM TOJBIX CBal KPYTIJIOTrO CEUEHHMs
C 3aKpBITHIM HW)KHHM KOHIIOM Ha rinyOouHy 10 M um Gomee c
MOCJIEAYIOIIMM  yCTPOMCTBOM B HWXXHEM  KOHLE  CBai
KaMy(UIETHOTO YIIMpEHHs B [€CYaHbIX TIPYHTax CpexHel
IUIOTHOCTH M B TIBUIEBATO-TJIMHUCTBIX TPyHTaxX C IOKaszaTeJeM
tekydecta || < 0,5 mpu muamerpe ymmpeHus, paBHOM:

a) 1,0 M He3aBHCUMO OT yKa3aHHBIX BHJIOB IPyHTa 0,9 1,0
0) 1,5 M B meckax u cymecsx 0,8 1,0
B) 1,5 M B CYITIMHKAX W TITUHAX 0,7 1,0
7. Ilorpy>xeHue BAABIMBAHUEM CBaM:

a) B MIECKH CpeiHel IUIOTHOCTH KPYITHBIE, CpEeAHEH KPYIHOCTH H 1,1 1,0
MEJIKue

0) B TICCKU ITBLICBATEIC 11 0,8
B) B ITBUIEBATO-TIMHUCTHIC TPYHTHI € ITOKazaTeneM Tekydectd I < 1,1 1,0
0,5

r) To *%e, I, > 0,5 1,0 1,0

[Tpumeuanue. KoahdumeHTs! yg U % 1o 103. 4 Tabia. 3 s NbUICBaTO-TIIMHUCTBIX TPYHTOB C MOKa3aTeleM
tekydectd 0,5 > |} > 0 onpenensroTcs HHTEPHOISILUEH.

[Ipumeuanus: 1. Hecymyio cnocoOHOCT 3a0MBHBIX OyJIaBOBMAHBIX CBall CIEAyeT ONmpeneisTh mo ¢gopmyie
(8), mpu 3TOM 3a mepUMETp ¥ Ha Y4acTKe CTBOJIA CleAyeT NMPUHHMATh MEPUMETP IONEPEeYHOro CEYEeHUs! CTBOJIA
CBaW, Ha y4YaCTKe YIIUPEHUS - TIEPUMETP MOTNIEPEYHOIO CEUEHUs YITUPECHHUS.

PacuetHoe comporupieHue fi rpyHTa Ha GOKOBO# MOBEPXHOCTH TAKHUX CBail HA YYacTKe YIIMPEHHUS, a B
[NECUYaHbIX I'PYHTaX - U Ha YYacTKE CTBOJIa CJICAYET INPUHUMATb TAaKUM XK€, KaK JUId cBai 663 ymupeHus; B
NbIJICBATO-TJIMHUCTBIX TPYHTAX COIIPOTUBJIICHUE fi Ha y4YacCTKE CTBOJIA, PACIIOJIOKCHHOI'O B CTBOPE YIIMPEHUS,
CJIEAYET IPUHUMATh PAaBHBIM HYJIIO.

2. PacuerHsle conpoTuBieHus: rpyHToB R u fi B Gpopmyse (8) st 1€CCOBBIX MBLIEBATO-IIIMHUCTHIX TPYHTOB
npu riyOuHEe MOrpyKeHHs cBail 6osee 5 M cieqyeT NPUHUMATh 10 3HAYCHUAM, YKa3aHHBIM B TaOm. 1 u 2 mms
TIIyOUHBI 5 M.

Kpome Toro, [uist 3THX IPYHTOB B Clydae BO3MOKHOCTH HX 3aMadMBaHHs pacuyeTHble comporusienus R u f,
yKa3aHHble B Tabn. 1 m 2, cnemyeT NpHUHUMATh NPU IOKA3aTeNle TEKyYeCTH, COOTBETCTBYIOILEM IOTHOMY
BOJIOHACBHIILEHUIO IPYHTA.

4.3. JInst 3a0MBHBIX CBaii, ONMUPAIOIIUXCS HM)KHUM KOHIIOM Ha DBIXJIbIE I€CUYaHble TPYHTHI WM Ha
IIBUIEBATO-TJIMHNCTHIE TPYHTHI C IOKaszaTeneM Tekydectu | > 0,6, Hecyllyro CIOCOOHOCTh CleayeT
OIpENENATh 0 PEe3yNbTaTaM CTATHYECKUX HCIIBITAHUN CBail.




4.4. Hecymymo CIOCOOHOCTh NHPAMUIAIBHON, TpamneneuIadbHOH ©u POMOOBHIHON CBaif,
IPOPE3aIOIIMX [eCYaHbIe M MbUICBATO-[IMHUCTEIC IPYHTHL, Fg KH (T¢), ¢ HaKIOHOM GOKOBBIX TpaHei i,
< 0,025 cnenyer ompenensts 1o Gopmyie

Fd :YC[RA+Zhi (ui fi +u0,iipEikiCJr)j|’ (9)

e %, R, A, Fy, h;, f; - To e, uro B popmye (8);

Uj - HAPY>KHBIN IEPHUMETP i-TO CEUEHHUS CBaH, M;

Upj- CyMMa pa3MepOB CTOPOH i-TO MOIMEPEUYHOTr0 CCUCHUsSI CBaU, M, KOTOPbIE HMEIOT HAKJIOH K OCH
cBau,

i, - HAKJIOH OOKOBBIX I'PaHeH CBau B JIOJAX CAUHHIEL;

E; -Monyms nmedopMarmu i-ro Ciosi TPyHTa, OKPYKAIomero GOKOBYIO MOBEPXHOCTH cBaw, Klla
(Tc/M?), OTIpe IeIIeMBIii IO Pe3yIbTaTaM KOMIPECCHOHHBIX HCITBITAHUIA;

Ki - k09(GunMeHT, 3aBUCSIIHIA OT BUa TPYHTA U IPUHUMAEMBIii 10 Tab1. 4;

¢r -peonornueckuii koadduipent, npuanmMaemsii & = 0,8.

IMpumedanns: 1. IIpy poMOOBHIHBIX CBasIX CYMMHPOBAHHE CONPOTUBIICHUI TPyHTa Ha OOKOBOH MOBEPXHOCTH
YYacTKOB C 0OpaTHBIM HAaKJIOHOM B (popMyite (9) He IPON3BOANUTCS.

2. Pacuer nmpaMmIanbHBIX CBali C HAKIOHOM OOKOBBIX IpaHed i, > 0,025 momyckaercss NpOM3BOAMTH B
COOTBETCTBHM C  TpeOOBaHMSMH  PEKOMEHIYeMOro IpPWIOXKEHHS 2 TpH HAIMYAH  Pe3ylIbTaToB
IIPECCHOMETPHUECKHUX UCIIBITAHUI, a IPH X OTCYTCTBHH - 110 (opmyite (9), mpuHuMas 3HadeHue iy papHeM 0,025,

Tab6nuna 4
I'pyHTHI Koaddurmenr k;
[Necku u cymecn 0,5
CyriuHKH 0,6
I'nmuner:
npu 1, = 18 0,7
mpu |, = 25 0,9

Ipumeuanue. [t TMH ¢ ynciIoM IacTuuHocTH 18 < I, < 25 3Hauenus xoddduuuenta K, onpenensorcs
WUHTEPIOJISIMCH.

45. Hecymywo crnocobHocth Fqy, KH (TC), BuCsAdeli 3a0HMBHOH CBaM M CBan-000JIOYKH,
Morpy»aeMoi 0e3 BBIEMKH IPpyHTa, padOTaIOIMX Ha BBIAEPTUBAIOLIYIO HATPY3KY, CIEAYET ONpeaesITh
1o opmyie

Fau = youXyg fiby (10)

rae U, %, hi, fi - To e, uro B hopmye (8);

% -K0d(QPHUIHNEHT YCIOBUI paOOTHI; s CBAi, MOTPYXAaEeMbIX B TPYHT Ha TIIyOHHY MeHee 4 M, ¥, =
0,6, Ha ryouny 4 M u 6onee, % = 0,8 - mg Becex 3MaHUI M COOPYKEHHIA KPOME OMOP BO3AYIIHBIX
JIMHUH 3JIEKTPOIepeauu, A1 KOTOPHIX KOI(PPUIMEHT MPUHUMACTCS 10 YKa3aHUsIM pasa. 12.

[Ipumeuanue. B dyHaameHTax omop MOCTOB He JOIycKaeTcs paboTa cBail Ha BBIACPrHBaHUE NMPU JCHCTBUH
OJHUX ITOCTOSHHBIX Har‘pySOK.

BUCAYUE HABUBHBIE U BYPOBBIE CBAU U CBAU-OBOJIOYKH,
3ATITIOJITHAEMBIE BETOHOM

4.6. Hecymyto cnocobHocts Fy kH (Tc), HaOuBHOW W OypoBOW cBail C ymMpeHHEeM U 0e3
VIIUPEHUS, a TaKKe CBaW-00OJIOYKH, MOTPYKAEMOW C BBIEMKOHW TpyHTa W 3alOJIHSIEMONH OETOHOM,
paboTaronXx Ha CKUMAIOILYI0 HArPy3KY, CIeoyeT ONpeaessTh o Gopmyre

Fa =7 (YerRA+UZ ¢ fily), (11)

rae % - K03 UIMEeHT YCIOBHI pabOTHI CBaW; B CIy4ae OIMPAaHUS €€ Ha MBIICBATO-TIIMHUCTEHIC
TPYHTHI CO CTENEHBIO BIAXKHOCTH Sy < 0,9 1 Ha neccoBble TPyHTHI J; = 0,8, B OCTaNbHBIX CIydasX ) =
1;

%R - K03(pumeHT ycinoBuit paboTh TpyHTa IO HIKHUM KOHIIOM CBaW; J%r = | BO BCEX CIIydasx,
3a UCKIIIOYEHHEM CBail ¢ KaMy(UIETHBIMH YHIMPEHHSMH, JJISi KOTOPBIX 3TOT KOA(PPHULIHUEHT CielayeT
MPUHUMATE ) = 1,3, U cBall ¢ ymmpeHneM, OETOHUPYEMBIM MOIBOIHBIM CITIOCOOOM, JJISI KOTOPBIX %R
= 0,9, a TaK)Ke OMop BO3MYLIHBIX JIMHUH 3JIEKTPOIEpelauu, Uil KOTOPBIX KOAP(UIIHEHT IPUHUMAETCS
0 yKa3aHUsIM pasa. 12;

R - pacdeTHOE CONPOTHBICHHE IPYHTA IO/ HIDKHHM KOHIOM cBau, Klla (Tc/M?), IpHHEMAaeMoe 110
yKazaHusaM 1. 4.7, a s HaOWBHOM, W3TOTOBIIIEMON IO TEXHOJIOTWH, YKa3aHHOW B 1. 2.4, a, 0, - O




Tabm. 1;

A - oMb ONMPAHUS HA TPYHT CBAH, M2, IPHHUMAEMAsl PABHOIL: [T HAGHBHBIX M OYPOBBIX CBAIA
6e3 ymupeHus - IIOMAAN MONEPEYHOT0 CEUSHNUS CBau; sl HAOMBHBIX U OypOBBIX CBal C yIIMPEHHEM
- IUIOLIaJY TOINEPEYHOTO CEYECHHUs YHIMPEHUs] B MeECTe€ HauOONIBIIEro €ro AMaMmerpa; Uil CBaii-
000J104€K, 3ar0IHIEMbIX OETOHOM, - IUIOIIAAN TIOTIEPEYHOr0 CEUSHUsI 000JIOUKU OPYyTTO;

U - IepuMeTp TOIEPEYHOT0 CEUSHHs CTBOJIA CBAH, M;

%t - KOd(PQHUIHEHT YCIOBUH pabOTH TpyHTa Ha OOKOBOW IMOBEPXHOCTH CBaM, 3aBUCSIIUI OT
croco6a 00pa3oBaHKs CKBRKUHBI U YCIOBUI OETOHUPOBAHUS U IPHHUMAEMBIHT 110 TaolI. 5;

fi - pacuetHOoe compoTuBNeHHE i-rO Cios IpyHTa Ha OOKOBOM MOBEPXHOCTH cTBOJia cBau, Klla
(Tc/M?), MpUHUMAEMOe T10 TabII. 2;

h; - To *xe, uro B opmyie (8).

HpI/IMe‘IaHI/Ie. COHpOTI/IBJ’IeHI/IC NeCYaHbIX I'PYHTOB Ha OOKOBOI TOBEPXHOCTU CBaW C YIIHMPEHUEM CIICAYCT
YUUTBIBAaTh Ha Y4YaCTKE OT YPOBHS IIJIAHUPOBKU 10 YPOBHSA MNEPECCUCHHS CTBOJA CBau C IMOBEPXHOCTHIO
Boo6pa>1<aeM0ro KOHYCa, UIMEIOIIEI0 B Ka4€CTBE 06pa3y}01ue171 JIMHUIO, KaCarolyroCs MMOBEPXHOCTU YIIUPECHUS 1O
YIJIOM @/2 K OCH CBaH, TAE ¢ - OCPETHEHHOE (10 CIIOSIM) pacyeTHOE 3HAUCHHE yTiIa BHYTPEHHETO TPCHUS TPYHTA,
3aJICralomero B MOpeaciax YKa3aHHOI'O KOHYCa, OHNpeAcisaeMo€ B COOTBETCTBHU C Tp€6OBaHI/I$[MI/I m3.5.
COHpOTI/IBHeHI/IC MBIJICBATO-TJIMHUCTBIX TPYHTOB JOITYCKACTCs YYUTBHIBATH 11O BCceH JUIMHC CTBOJIA.

4.7. Pacuernoe comporuBienne R, klla (tc/mM?), IpyHTa TOX HHMKHEM KOHIIOM CBAaH CIEIyeT
MPUHUMATh:

a) I KPYIMHOOOJIIOMOYHBIX TPYHTOB C MECYaHBIM 3allOJHUTENIEeM M IIeCYaHBIX TPYHTOB B
OCHOBaHMHY HaOMBHOW M OypoBO¥ CBail ¢ ymmpeHHeM U 0e3 yIIHpeHHs, CBan-000I0UKH, TOTPyKacMOn
C TIOJIHBIM YIaJIeHHEM TPYHTOBOTO siapa, - mo dopmyne (12), a cBan-o00I0YKH, MOTPYXKAeMOH C
COXpaHEHHEM IPYHTOBOTO siipa U3 YKa3aHHBIX IPYHTOB Ha BicoTy 0,5 M u Oonee, - o popmyie (13):

R=0,75a4(cn y1d + & a3 71 h); (12)
R=aayid+ a azyih); (13)

e a1, 0, a3, Oy - Oe3pazmepHble KO3()(HUIMEHTHI, TPHHUMAeMbIe 10 Talsl. 6 B 3aBUCHMOCTH OT
pacdyeTHOro 3HaUEHMs YIJIa BHYTPEHHETO TPEHUS TPYHTA OCHOBAHUS, OTPE/ICICHHOTO B COOTBETCTBUH
C YKa3aHUAMH II. 3.5;

7| - pacueTHOoe 3HaucHHe yaelIbHOro Beca rpynta, KH/M® (tc/mM®), B ocHoBammH cBam (mpu
BOJIOHACHIIIEHHBIX TPYHTAX C Y4E€TOM B3BEIIMBAIOIIETO ICHCTBHS BOIBI);

% - ocpeaHeHHoe (IO CIOAM) PAcUeTHOE 3HAYCHHE YACIBHOro Beca rpyntos, kH/m® (Tc/md),
pacIoOKEHHBIX BBINIE HIDKHETO KOHIA cBaW (NP BOJOHACHINICHHBIX TPYHTaX C y4eTOM
B3BEIINBAIOIIETO ACHCTBUS BOABI);

d - nuamerp, M, HaGUBHOHN U OypOBO¥ CBaif, TMaMeTp YIIHPEHHs (/s CBaH C YIIMUPEHUEM), CBaH-
000JI0YKH WM JUaMeTp CKBXKUHBI JUIsl CBau-CTOJI0a, OMOHOJIMYEHHOTO B TPYHTE IEMEHTHO-TIECYaHBIM
pacTBOpoMm;

h - rnybuna 3amoxeHWs, M, HIDKHETO KOHIIA CBaW WM €€ YIUMPEHHWs, OTCYHTHIBAEMAas OT
MPUPOJTHOTO pelibeda UK YPOBHS TNIAHUPOBKH (IPH IIAHUPOBKE CPE3KOIA), ISt OLIOP MOCTOB - OT JTHA
BOJIOEMa IOCJIE €r0 O0IIEro pa3MbIBa MPH PACUETHOM NAaBOJIKE;

0) /7151 MBUIEBATO-TIIMHUCTHIX TPYHTOB B OCHOBAHUH - 110 Ta0I. 7.

[Ipumeuanue. YkazaHus 1. 4.7 OTHOCATCS K CiydasiM, Koraa oOecriednBaeTcs 3ariyOjeHue cBail B IDYHT,
HpHHS{TbIﬁ 3a OCHOBAaHHMEC HMX HMXXHHX KOHIIOB, HEC MCHEC 4Y€M Ha OUaMECTp CBau (HJ'H/I yumpenust Uid cBau C
YIIHPEHHEM), HO HE MEHee UeM Ha 2 M.

Tabinuna 5
CBau u criocoObI MX yCTpOICTBa Koa¢ppunument ycnoBuii paboThl CBan J
B MECKAX | B CyIECsIX B B TNIMHAX
CYTJIMHKAX

1. HabuBHbple O 1. 2.5, a mpu 3a0MBKE HHBEHTapHOU 0,8 0,8 0,8 0,7
TPpyObl C HAKOHEYHUKOM
2. HaObuBHBIE BUOPOLITAMITOBAHHBIC 0,9 0,9 0,9 0,9
3. BypoBble, B TOM YHCJIE C YIIHPSCHHEM, OCTOHUPYEMBIC:
a) TP OTCYTCTBUH BOABI B CKBaXXHMHE (CyXUM criocobom),| 0,7 0,7 0,7 0,6
a TaKKe MpPU KCIOJIb30BAHUU OOCAJHBIX WHBEHTAPHBIX
TpyO
0) 1o/ BOJIOW WJIK MO INIMHUCTHIM PACTBOPOM 0,6 0,6 0,6 0,6
B) )KECTKUMHU OCTOHHBIMH CMECSMH, YKIIAJBIBACMBIMH C 0,8 0,8 0,8 0,7




MOMOIIIBIO TITyOUHHO# BUOpaIuu (CyXuM CrIocoOoM)
4. byponaOuBHbIe, 1oyible Kpyriible, ycrpauBaemsle mpu| 0,8 0,8 0,8 0,7
OTCYTCTBUM  BOJAbI B  CKBXHHE C  [OMOIIBIO
BHOpOCEpIeYHUKA
5. CBau-000JI0YKH, MOTPYKacMble BUOPHUPOBAHHUEM C 1,0 0,9 0,7 0,6
BBIEMKOUW TPyHTa
6. CBan-cToJIObI 0,7 0,7 0,7 0,6
7. Bypo-UHBEKIIMOHHbIC, W3TOTOBJISIEMbIE MO 3aIIUTOM 0,9 0,8 0,8 0,8
0o0camHbIX TpyO0 WIM OCHTOHMTOBOTO pacTBOpa C
omnpeccoBkoii naiaenuem 200-400 kIla (2-4 atm)
Tabmuma 6
KoadpdummenTst PacueTHble 3Ha4eHMs yIJla BHYTPEHHETO TPEHUS TPYHTA @), Tpaj.
23 25 27 29 31 33 35 37 39
o 95 (126 | 17,3 244 | 346 48,6 71,3 108,0 | 163,0
o 18,6 | 248 | 328 | 455 64,0 87,6 | 127,0 | 1850 | 260,0
oz ipu h/d pasrOM, M:
4,0 0,78 | 0,79 | 0,80 0,82 0,84 | 0,85 0,85 0,85 0,87
5,0 0,75 | 0,76 | 0,77 0,79 0,81 0,82 0,83 0,84 0,85
7,5 0,68 | 0,70 | 0,71 0,74 | 0,76 0,78 0,80 0,82 0,84
10,0 0,62 | 0,65 0,67 0,70 0,73 0,75 0,77 0,79 0,81
12,5 0,58 | 061 0,68 0,67 0,70 0,73 0,75 0,78 0,80
15,0 0,555 | 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 0,55 0,60 0,64 | 0,67 0,71 0,74 0,77
25,0 u Gosnee 044 1049 054 0,59 0,63 0,67 0,70 0,74 0,77
oy ipu d, paBHOM, M:
0,8 u meHee 0,34 | 031 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

Ipumeuanne. 1 MPOMEKYTOUYHBIX 3HadeHud ¢, N/d u d 3HaueHns kodpGHUHEHTOB @y, oy, a3 U a4
ONIPEIENSIIOTCS. MHTEPIIONISIHEH.

Tabmuma 7
I'ny6una | Pacuernoe compormienne R, kI1a (T¢/M?), IO HIDKHIM KOHIIOM HAaOHBHBIX ¥ OYPOBBIX
3aJI0)KEHHsI | CBail ¢ ymupeHueM 1 0e3 yIIMpeHus U cBaif-000JI04eK, MOrpyKaeMbIX ¢ BBIEMKOM IpyHTa
HWDKHETO U 3aI0JHsIEMBIX OETOHOM TIPH MBUIEBATO-TIIMHUCTHIX TPYHTAX, 38 UCKIIIOYEHHEM
KOHIIA JIECCOBBIX, C ITOKa3aTelIeM TeKy4ecTH || paBHBIM
cBau h, M 0,0 0,1 0,2 0,3 04 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) 14000 (400)|3500 (350)| 3000(300) | 2500(250) - -

[Ipumeuanue. [y cBaliHBIX (YHIAMEHTOB OIIOP MOCTOB 3Ha4YCHUS, IPUBEACHHBIE B Ta0I. 7, clenyer:

a) noBeILaTh (IIPU PACIOIOKEHUU OIOpP B BOJOEME) Ha BEIMYMHY, paBHYIO 1,5%hy, T1e %, - yaenbHblii Bec
Bozsl - 10 kH/m® (1 te/M%); hy, - riryGuma ciost BoIb! B BOZOEME OT €€ yPOBHS IIPH PacyeTHOM IaBOIKE [0 YPOBHS
JTHa BOJIOEMa, a IIPH BO3MOXKHOCTH pa3MbIBa - JI0 YPOBHS JHA MOCIE OOIIEro pa3MbIBa;

0) moHWXath Npu KodddunnenTe nopructoctTu rpynTa e > 0,6 um=0,6 npu e = 1,1.

4.8. Pacuernoe comporusienue R, kIla (Tc/M%), TpyHTa TOJ HIKHHM KOHLIOM CBaH-OOOIOYKH,
Horpy»aemMoi 0e3 yJnalleHusi TPYHTa WIM C COXpPaHEHHWEM T'PYHTOBOTO sJpa BBICOTOH HE MEHee Tpex




JMaMETPOB OOOJIOYKM Ha TOCJIEJHEM OJTale €€ IMOTpyKeHHs M He 3arojiHseMoll OeToHoM (mpu
YCJIOBUH, YTO TPYHTOBOE SIpO OOpa30BaHO W3 IPYHTA, MMEIOLIETO TE K€ XapaKTEPHCTHKH, YTO H
TPYHT, TpPUHITHIA 3a OCHOBaHME KOHIA CBauW-00OJIOYKH), CHEAyeT OpuHMMaTh o Tabm. 1 ¢
K03 (UIMEHTOM YCIIOBHH pabOThl, YYHUTBHIBAIOIIMUM CHOCOO TMOIpYyKeHHs CBaii-000JI04eK B
COOTBETCTBUH C 1103. 4 Tabu. 3, mpu4eM pacueTHOE CONPOTHBIIEHHE B YKA3aHHOM CIIydae OTHOCHUTCS K
TUTOIIA M MIOTIEPEYHOT0 CeYEHHS CBan-000I0UKH HETTO.

4.9. Hecymyro crnocobnocts Fqy, kH (TC), HaOuBHOW u OypoBOii cBaii M cBau-000JIOUKH,
paboTaronyX Ha BBIEPIHBAIOIINE HATPY3KH, CIEAYET ONPEAEIATh 1Mo (hopmylie

Fau =YcUZver fily, (14)
TZe J - TO Xe, 4To B popmyie (10);
U, % fi, hj - T0 e, uto B popmye (11).

BUHTOBBIE CBAU

4.10. Hecymyro ciocobroctsh Fy kH (TC), BUHTOBO# cBan muamerpom sonacti d < 1,2 M 1 AnMHO#
| < 10 M, paboTaromieil Ha C)KMMAIOIIYIO WIIM BBIACPTUBAIOLIYIO HArpy3Ky, CIEOYeT ONpPeNeNsiTh 110
dopmyie (15), a npu guamerpe nomactu d > 1,2 M u mwmmre cBam | > 10 M - TOIBKO MO JaHHBIM
WCTIBITAHWY BUHTOBOM CBau CTaTUYECKON Harpy3KOM:

Fo=r[(aa i+ oy h)A+ufi(h-d)], (15)
rIe % - koadduimeHT ycnoBuit paboThl, 3aBUCSIIMIA OT BUAA HArpy3KH, NEHCTBYIOIIEH Ha CBato,
Y TPYHTOBBIX YCIIOBUIi, M ONIpeessieMbI 1o Tabi. §;

o, op - Oe3pa3MmepHBIe KOX(POUIHMEHTH, NPUHUMAaeMble 1O Tabil. 9 B 3aBHCHMOCTH OT
pacdyeTHOro 3Ha4yeHUs yriia BHYTPEHHETO TPEHHsl TpyHTa B paboueil 30He ¢, (mon paboueil 30HOM
MOHUMAETCS TIPIJICTAOIIHIA K JIOMACTH CJI0i IPYHTA TONIIMHOMN, paBHoii d);

C1 -pacdyeTHOE 3HAUCHUE YJEIBHOIO CLEIICHHUS IbUIEBATO-TJIMHUCTOTO WM MapaMeTp JIMHEHHOCTH
TIeCYaHOr0 rpyHTa B paGoueii 3oue, kIla (Tc/M?);

74 -OCPEIHEHHOE pacyeTHOE 3HaYCHNE YAEIHHOIO BECa IPYHTOB, 3aJICTAIOIINX BBIIIE JOMACTH CBAal
(TIpu BOJIOHACHIMIEHHBIX TPYHTAX C Y4E€TOM B3BEIIHMBAIOIIETO JEHCTBHS BOIBI);

h; -  rmyOuHa 3ameranust JOMACTH CBaW OT MPUPOIHOTO penbeda, a MpH IIAHUPOBKE TEPPUTOPHU
Cpe3KOH - OT ypOBHSI IUTAHUPOBKU M;

A - poeKIHs TUTOIIAIH IOMACTH, M2, CUHTAs [0 HAPYKHOMY THAMETPY, PH PaboTe BUHTOBOI CBAM
Ha CKMMAOIIYI0 Harpy3Ky, W TPOEKIHs paboueil Iuromamy JOmacTH, T.€. 32 BBIYETOM IIIOIIAAN
CEYeHHs CTBOJIA, TP paboTe BUHTOBOW CBAM Ha BBIICPTUBAIOLIYIO HATPY3KY;

fi - pacueTHOe compoTHBICHHE TpyHTa Ha OOKOBOW MMOBEPXHOCTH CTBOJIA BHHTOBOW cBau, Klla
(Tc/M?), mpuHEMaeMoe 10 Tabm. 2 (OCpEIHEHHOE 3HAYCHHE U BCEX CJIOCB B HpPEENaX LilyGHHBI
TIOTPY>KEHUS CBan);

U - IepIMETp CTBOJIA CBAH, M;

h - nauHa cTBONA CBaM, MOTPYKEHHOW B TPYHT, M;

d - IMameTp JOMacTu CBau, M.

[pumeuanus: 1. IIpu ompeneneHun Hecylueil cmocOOHOCTH BUHTOBBIX CBail MpH JEHCTBUM BIAaBIMBAIOLIMX
Harpy30K XapakTepHCTHKH 'PYHTOB B TaOJ. 9 OTHOCATCS K IPYHTaM, 3aJIeralolIuM IO/ JIONACThIo, a pu paboTte
Ha BBIACPIUBaIONINE HArPY3KH - HaJl JIONACThIO CBaU.

2. TnyOuHa 3al0KCHHs JIONACTH OT YPOBHS IUIAHMPOBKM JIOJDKHA ObITh He MeHee 50 mpu TbLIeBaTo-
MIMHUCTBIX TPYHTaX U He MeHee 6d - mpu necyansix rpyHTax (rae d - amaMerp J0macTtH).

3. PacueTHEIC 3HAYCHHS yria BHYTPEHHETO TPEHUA @y U CUCIUICHUS I'PYHTa C1 OCHOBaHUS npu pacyeTax mno
¢dopmyie (15) HOmKHEI ONIpeAeNsTHCS B COOTBETCTBUY C TPEOOBaHMUAMH I1. 3.5.

Tabmuna 8

I'pynTsI Koaddumnment ycnouii paboTbl BUHTOBBIX CBall IPH
Harpyskax

CXKXMMAKIINX BbIACPTHUBAIOIINX 3HAKOIICPEMCHHBIX

1. I'MuHBI U CYTJINHKU:

a) TBEpIBIC, MOy TBEPIBIC )54 0,8 0,7 0,7
TYTOIUIACTUYHBIE

0) MATKOILTACTHYHBIC 0,8 0,7 0,6
B) TEKy4YeIJIaCTHYHBIE 0,7 0,6 0,4

2. [ecku u cymecu:
a) TMEeCKH MaJlOBJIaXHble M CyIecu 0,8 0,7 0,5




TBEpPAbIE

0) TecKkHm  BIAXHBIE U CYIECH 0,7 0,6 0,4
[IJIACTHYHBIE
B) MECKM BOJIOHACBHIIIEHHbIE W CYIEecH 0,6 0,5 0,3
TEKy4He
Tab6nuna 9
PacueTHoe 3HaueHHUE yria Koaddunmenrs PacueTHOe 3HaUEHME yIiIa Koaddurments
BHYTPEHHETO TPECHUS a, o BHYTPEHHETO TPEHHS o, o
rpyHTa B paboueii 30He ¢y, rpyHTa B paboueii 30He ¢y,
rpaj. rpaj.
13 7,8 2,8 24 18,0 9,2
15 8,4 3,3 26 23,1 12,3
16 9,4 3,8 28 29,5 16,5
18 10,1 45 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 OTPUIATEJIBHBIX (HETATUBHBIX) CUJI TPEHUSI TPYHTA HA BOKOBOM
MOBEPXHOCTHU CBAH

4.11. OtpunatensHble (HETaTHBHBIE) CUJIBI TPEHUS, BOHUKAIOIINE Ha OOKOBOMH MOBEPXHOCTH CBai
OpH OCajJKe OKOJOCBAailHOTO TPYHTa W HAIpPABICHHbIC BEPTHUKAJIBHO BHH3, CJICAYET YYHTHIBATH B
ClTyvasix:

IUTAHUPOBKU TEPPUTOPHUH MOJCHITKOH TommuHo# 60ee 1,0 Mm;

3arpysKH I0JIa CKIAI0B MONE3HOi Harpy3koit 6omee 20 kH/M? (2 Tc/M?);

3arpysKH 10J1a 0KOJIO (yHIAMEHTOB T0JIe3HOM HArpy3Koii oT oGopymoanms Gonee 100 kH/M? (10
TC/MZ);

yBenuueHus: 3(GQPEKTUBHBIX HANPSOIKEHHI B TPYHTE 32 CUET CHSATHS B3BEIIUBAOLICTO JCHCTBHS
BO/JIbI IIPU MMOHWKXCHUU YPOBHSA IMMOA3EMHBIX BOJ;

HE3aBePIICHHOI KOHCONUIAINH TPYHTOB COBPEMEHHBIX M TEXHOT'€HHBIX OTIIOKEHHUH;

VIUIOTHEHUS HECBSI3HBIX TPYHTOB MPH TUHAMUYECKHUX BO3CHCTBHSAX;

MPOCaKK TPYHTOB [IPU 3aMaYHBaHHU.

HpHMeanHe. VYuer OTPULIATCIIBHBIX CHUJI TPEHHA, BO3HUKAIOIIUX B TIPOCANOYHBIX TIPYyHTaAX, CIEAYET
TMPOU3BOJUTH B COOTBETCTBUU C Tpe6OBaHI/IﬂMI/I pasna. 3.

4.12. OrpunarensHble CHIIBI TPEHHS YUYWTBIBAIOTCS IO TIIyOWHBI, HAa KOTOPOH 3HAa4YeHHWE OCaIKh
OKOJIOCBAaifHOTO T'PYHTa IOCIIE BO3BEICHUS M 3arpy3KH CBaHOTO (DyHIAMEHTA NPEBBIMIACT ITOJIOBUHY
NpeNebHOTO 3HAUCHHUsI OCaaKH (yHIaMeHTa. PacueTHple conpoTuBicHuUs rpyHTa f; mpurnmarotcs mo
Tab11. 2 CO 3HAKOM KMHHYC», a 1 Topa, uia, canpomnens - Munyc 5 klla (0,5 tc/m?).

Ecnu B mpespenax JUIMHBI MOTPYXEHHOM YacTH CBaWl 3aJIeTal0T HAIUIACTOBAHUS Top(a TONIIMHON
6osree 30 cM 1 BO3MOXKHA MIIAHUPOBKA TEPPUTOPHH TIOJICHITIKON MIIM WHAS €€ 3arpy3Ka, SKBUBAJICHTHAS
MOJICHITIKE, TO PACUETHOE COMPOTHUBICHHE TPpyHTA i, pacmomoxkeHHOro BhIIlIe MOAONIBB HAMHU3IIETO (B
npezenax JIHHBI HOrPYKEHHOH 4acTH cBau) ciosi Topda, cleayeT NPUHUMATh:

a) TIpU TOJICBINKAX BBICOTOM MeHee 2 M - Ul TPYHTOBOI MOJCHINKKA M CIOEB TOpda - paBHBIM
HYJTIO, A7l MUHEPaNbHBIX HEHACHITHBIX TPYHTOB TIPHPOJHOTO CIIOKCHHS - IOJOXKHUTEIBHBIM
3HAYCHUSAM I10 Ta0JI.2;

0) mpu MOACKHINKaX BBICOTOW OT 2 0 5 M - JuIsd TPYHTOB, BKJIIOYasl MOJCHINKY, - paBHbIM 0,4
3HAYEHMH, yKa3aHHBIX B TaOJ. 2, HO CO 3HAKOM «MHHYC», a Juisi Topda - munyc 5 klla (0,5 TC/MZ)
(oTpuLaTEeNTFHBIE CHUIIBI TPEHHSA);

B) IPH HOACHIIIKAX BBICOTOM Oojiee 5 M - U1 TPyHTOB, BKIIFOUasl TOACHINKY, - PABHBIM 3HAUCHUSM,
YKa3aHHBIM B Ta0lI. 2, HO CO 3HAKOM «MHHYC», a /1 Topda - munyc 5 I1a (0,5 Tc/mP).

B npenenax HKHEN yacT cBaii, TJje 0cajika OKOJIOCBAIHOTO IPYHTA II0CIIe BO3BEICHHS U 3aTPY3KH
cBaifHOro (yHJZaMEHTa MEHee IOJOBHHBI INPENEeIbHOTO 3HAUYEHHS OCAAKH CBailfHOro (yHAaMeHTa,
pacyeTHbIe CONPOTUBICHMS IrPyHTa fj cienyer mpuHIMATh MOIOKUTENBHBIME 10. Tab. 2, a 11 Topda,
WIa, canponens - paBabiME 5 kI1a (0,5 Tc/mP).

4.13. B cmydae, korma KOHCOMMIAIWS TPyHTa OT IOJCHINKM WM TPHUTPY3KH TEPPUTOPUH K
MOMEHTY HadJajla BO3BEACHHS HAJ3€MHOM YaCTH 3AAHWH WM COOPYKEHMH (BKIIOYash CBaHBIN




POCTBEPK) 3aBEpIIMIACh HJIM BO3MOXKHOE 3HAUCHHE OCAIKU TPYHTA, OKPYXKAIOIIEro CBaW, IMOCIE
YKa3aHHOTO MOMEHTa B pe3yJibTaTe OCTATOYHOW KOHCOMMIALUMHU HE OYAET MNPEBBILIATH IMOJOBHHEI
[PEIENBHOrO 3HAYCHHS OCAOKH IS MPOSKTHPYEMOTO 3[aHHS HJIA COOPY)KEHHS, COMpPOTHBICHUE
rpyHTa Ha OOKOBOM MOBEPXHOCTH CBAW JOIyCKACTCS MPUHHMATH MOJIOYKUTSIBHBIM BHE 3aBHCHMOCTH
OT HAMYHS WK OTCYTCTBHUS Tpocioek Topda. Jms npocmoek Topda 3HaueHue f; caemyet npuHUMATD
pasuemv 5 kl1a (0,5 Tc/M?).

Ecmu u3BecTHBl 3HaueHUss KOX()OUIMEHTOB KOHCOJMAAUUHA M MOIYIs aedopmaunuu TopdOoB,
3aleTaloIUX B Mpeneiax IIMHBI [OrPYKEHHOH 4YacTH CBaW, M BO3MOXKHO OIPEACICHHE 3HAYCHIUSI
OCaIK{ OCHOBAHHUSI OT BO3JCHUCTBHUsI MPUTPY3KH TEPPUTOPUH ISl KAXIOTO CIIOS TPYHTA, TO MpPHU
OIpe/ICNICHUH Hecyllell CIOCOOHOCTH CBaM JOMYCKACTCSl YUUTHIBATH CHJIBI COMPOTHUBIICHHUS TPYHTA C
OTPHIATEIBHBIM 3HAKOM (OTPUIATENbHBIC CHIIBI TPCHHS) HE OT YPOBHS IOIOIIBBI HIDKHETO CIOS
Topda, a HaYMHAas OT BEPXHEr0 YPOBHS CJIOSI TPYHTA, 3HAYCHHE JOMOIHUTEIBHON OCAJIKH KOTOPOTO OT
TPUTPY3KH TEPPUTOPHH (OTPEICTCHHOM HAYMHAS C MOMEHTA MEPeIaull Ha CBAI0 PaCUeTHON HATPY3KH)
COCTABIISIET MOJIOBHHY NMPEACTBFHOTO 3HAYCHHS OCATKH JUTS MPOSKTUPYEMOTO 3IaHHUS WITH COOPYIKEHHSL.

5. OIPEJEJEHME HECYIIEA CIIOCOBHOCTHU CBAM IO PE3YJIbTATAM
MOJIEBBIX UCCJIEJOBAHUM

5.1. UcnplTanus cBail CTaTUYECKOM W JTUHAMUYECKOH HArpy3KamH CIIEAyeT MpPOU3BOIUTH,
cobmomast TpeboBanmss ['OCT 5686-78, a ucnbplTaHus TPYHTOB CTAaTHYECKUM 30HIUPOBAHHEM H
stanonHoit cBaed - TOCT 20069-81 u TOCT 24942-81.

[Mpumeuanue. /[y 3a0MBHBIX BHCSYMX CBail JUMHOW Ooniee 12 M BMECTO WCIBITAHUN TPYHTOB 3TaTIOHHON
CBaci JTOMyCKAeTCs MPOU3BOUTH UCTBITAHUS CTATHYCCKON HArpy3KOW ¢ MOMOIIBIO METAJUIMYECKOW CBau-30HA
maMeTpoM 127 MM, KOHCTPYKIUS KOTOPOH OOECIEeUMBACT pa3/elIbHBIC H3MEPEHUS COMPOTHBIICHHS TPYHTA IOJT
HIDKHHAM KOHIIOM M Ha y9acTKe GOKOBOI MOBEpXHOCTH (My(dre Tperns) miomansio 0,25 M2. VICIbITaHHs TPyHTOB
CBACH-30HJIOM CIIEyeT MPOM3BOJAUTH B cooTBeTCTBHU ¢ TpeboBanusiMu ['OCT 24942-81 mpuUMEHHTENBHO K
3TanoHHOH cBae tuma .

5.2. [Ins ompeseneHus HeCyIei crmocoOHOCTH CBail MO pe3yJibTaTtaM MOJICBBIX HCCICIOBAHU st
KaX/I0T0 3/IaHHS T COOPYKEHUSI JOJDKHO OBITh MIPOBEICHO HE MEHEE:

CTAaTHYCSCKUX MCIBITAHUH CBall M CBal-IIITaAMIIOB 2
JIUHAMHWYECKUX UCITBITAHUN cBail 6
UCIBITAHUN TPYHTOB ATAJOHHOMN cBaeH 6
HCHIBITAaHUHA CBai-30HI0B 6
WCIBITAHUN CTAaTUYECKUM 30HIUPOBAHUEM 6

5.3. Hecymryto cnocobnocts Fy kH (TC), cBaif mo pesynbraTaM WX UCIBITAHWUN BJIABIMBAIOIICH,
BBIJICPTUBAOIICH U TOPU3OHTAIBHOM CTATHYUECKUMHU HArPY3KaMH U 10 Pe3yIbTaTaM UX JMHAMUYECKUX
UCITBITAHKH CIIEYET OMpPEIENATh 110 hopMmyIie

Fip
Fo=ve—, (16)
9

riae % - koadduimeHt ycnoBui paboThl, B Cllyyae BAABIMBAIOIIMX WM TOPU30HTAIBHBIX
Harpy3oK % = l; B cIy4ae BbIAEPrUBAIOIIUX HArPY30K NPUHUMAETCS M0 yKa3aHUsM II. 4.5;

Fup- HOpPMaTHBHOE 3HauyeHWE NPENEIBLHOrO CONpOTUBIEHMs cBau, KH (TC), onpenensemoe B
COOTBETCTBUH C yKa3aHUAMU 1L 5.4 - 5.7;

7y ~K03QHUIMEHT HAaEKHOCTH 10 IPYHTY, IPMHUMAEMBbIH N0 yKa3aHuAM I1. 5.4.

[Ipumeuanue. Pe3ynbTaThl CTaTHYECKUX HCHBITAHMH CBali Ha TOPHU3OHTAJbHBIE HArpy3Kd MOTYT OBITh
MCIIONB30BaHbl AJISI HEMOCPEICTBEHHOTO OIpENeNeHHsT pacyeTHONW Harpys3Kd, JOIyCKaeMOW Ha CBaio, €ciu
ycioBus HUCIBITAHUM COOTBETCTBYIOT ﬂeﬁCTBHTCHbeIM YCJIIOBUAM pa6OTbI CBan B (I)yHlIaMeHTe 30aHUsA WA
COOPYIKEHHSL.

5.4. B ciydae, eciy YUCIIO CBaid, UCIBITAHHBIX B OJJMHAKOBBIX I'PYHTOBBIX YCJIOBHSX, COCTABIISCT
MeHee IIeCTH, HOPMAaTHBHOE 3HAYCHUE MPEICIFHOrO CONPOTUBICHUS cBau B Gopmyie (16) ciemyer
NPUHUMATh PAaBHBIM HAUMEHbBILIEMY IPEAEIBHOMY COIPOTHUBIIECHUIO, NMOJIYYEHHOMY W3 PE3YJIbTaTOB
UcnbITanui, T.e. Fyp = Fymin, @ Ko3GHUIIHEHT HANEKHOCTH 110 TPYHTY J = 1.

B ciydae, ecmu 4MClio CBaid, UCIIBITAHHBIX B OJTHAKOBBIX YCIOBHUSX, COCTABJISIET IIECTh U Oojee,
Fup U jy ciemyer ompenensTh Ha OCHOBAHUU PE3YJIHTATOB CTATUCTHYECKOHM OOPabOTKU YaCTHBIX
3HAYCHUH TMPENCIbHBIX COMPOTHUBICHUN cBall F,, TOJy4YeHHBIX 1O JAHHBIM HCIIBITAHHIA,
pykoBoacTBysich TpeboBaHusMu ['OCT 20522-75 npuMEHHTENBHO K METOJMKE, IPUBEICHHONW B HEM
JUIsL ONIpeAeSIEHUs] BPEMEHHOIO CONpPOTUBIEHMs. IIpym 3TOM JUIsl ONpeneneHus] YacTHhIX 3HAuYCHUH



MPECIBHBIX COMPOTHBIICHHH CISIYeT PYKOBOJICTBOBATHCS TPEOOBAHUSIMH I1. 5.5 MpPH BIABIMBAOIIHUX,
n. 5.6 - TpW BBIEPIMBAIOIIMX M TOPH3OHTANBHBIX Harpy3kax M MH. 5.7 - NIpH JUHAMHYECKUX
WCTIBITAaHUSX.

5.5. Ecnu Harpy3ka npu CTaTHY€CKOM HCIBITAHHHM CBall HA BIABIMBAHME JOBEICHA 10 HATrPY3KH,
BBI3BIBAIONICH HEMIPEPHIBHOE BO3pACTaHUE MX OCATKU S 0e3 yBenmdeHus Harpy3ku (mpu S < 20 Mm), TO
3Ta Harpys3ka NPHHHMAETCS 3a YacTHOE 3HA4YEHHE IPENEeNbHOr0 CONpoTHBIECHUs F, mcnbIThiBacMOit
CBau.

Bo Bcex ocranmbHBIX ciaydasx A (QyHIaMEHTOB 3IaHMM M COOPYXXEHHH (KpoMe MOCTOB W
THIPOTEXHUYECKUX COOPYXXCHHUH) 3a YacTHOE 3HAYCHHE IIPENENIFHOTO CONpOTHBIEHHs cBau Fy
BIABIIMBAIOIIEH HAarpys3Ke ClefyeT NPUHUMATh Harpy3Ky, IO BO3ICHCTBHEM KOTOPOM MCIIBIThIBAcMast
CBas MOJYYUT OCAKY, PABHYIO S M ONpeessieMyro 1o Gpopmyiie

S = &' Sumt, a7)

TZI€ Symt - MPEACTBHOE 3HAYEHHE CpPEAHEH ocaaku (yHIaMEHTa MPOEKTHPYEMOTO 3JaHus WIN
COOpYXEHUsI, ycTaHaBIuBaeMoe 1o ykazanusim CHull 2.02.01-83;

¢ - koaddureHT nepexoaa OT MPEaeTbHOTO 3HAUSHHS CpeTHel ocaaku (GyHIaMeHTa 31aHHs HIIH
COOPYXEHUSI Sym: K OCagKe CBaH, IOJYyYEHHOH IIPU CTaTWYECKUX MHCHBITAHUSIX C YCIOBHOM
crabunu3anueii (3aTyxaHueM) OCaIKu.

3HaveHne koadunmenTa ¢ cieayer NpuHUMaTh paBHBIM 0,2 B ciydasx, KOTAa HCIBITaHWE CBal
MIPOU3BOIUTCS TIPU YCIOBHOH cTabmmm3arun, pasHoi 0,1 MM 3a 1 4, ecnu mox WX HIDKHUMH KOHIIAMH
3aJICTal0T TMCCYAHBIC MM TbUICBATO-TJIMHHUCTBIE TPYHTBI C KOHCHCTCHHHeﬁ oT TBepI[Oﬁ pI(e]
TYTOIUIACTUYHOM, a Takke 3a 2 4, €CM MOJ MX HIKHUMH KOHIIaMH 3aJIeTaloT MbUIEBATO-TIIMHHUCTHIE
TPYHTBI OT MSTKOIUIACTHYHON IO TeKydel KOHCHUCTEHIMH. 3HaueHue koddduiuenta £ momyckaercs
YTOYHATH TI0 pe3ysibTaTaM HaONIOMEHHA 3a OcCaJKaM{ 3[aHWi, IOCTPOCHHBIX Ha CBaMHBIX
(yHZaMeHTaX B aHAJIOTHYHBIX IPYHTOBBIX YCIOBHUSX.

Ecmu ocanka, ompenenenHas o ¢opmyne (17), okaxercs 6omee 40 MM, TO 3a YaCTHOE 3HAYCHHE
MPEAEIBHOTO CONPOTHBIEHNUS cBau Fy clienyeT mpuHUMaTh Harpy3Ky, COOTBETCTBYIOIIYIO S = 40 MM.

Jns MOCTOB M THAPOTEXHHYECKHX COOPYXEHHH 3a IpefeibHOe CONpoTHBICHHE cBau F, mpu
BIIaBJIMBAIOIINX HArpy3kax CieAyeT MPUHHMaTh Harpy3ky Ha OJHY CTyNeHb MEHEe Harpys3KH, Mpu
KOTOPOH BBI3BIBAIOTCS:

a) TpupamieHne OCaAKH 3a OJHY CTYIIeHb 3arpykeHus (Ipu oOIiieM 3HaueHHH ocanku Oomee 40
MM), TpeBbILAIONIEe B 5 pa3 u Ooiee MpHUpalICHUE OCAIKH, MOIYYSeHHOE 3a MPEIIICCTBYIONIYIO
CTYIEHb 3arpy>KEeHUS;

0) ocajka, He 3aTyXaromas B TCUCHUE CYTOK U OoJee (Tipu oO1ieM 3HaueHnn ee Oonee 40 Mm).

Ecnu npu MakcuMalbHON TOCTUTHYTON IIPU UCHIBITAHUSAX HArPY3Ke, KOTOPAsk OKAKETCsl paBHOM WK
6onee 1,5Fy [rne Fy - Hecymas cniocoOHOCTh cBau, mojcuuTanHas no ¢opmynam (5), (8), (9), (11) u
(15)], ocanka cBau S pU UCTIBITAHUAX OKAXKETCSA MCHEE 3HAUCHUS, ONpeeIcHHOro mo Gopmye (17), a
JUISL MOCTOB M THAPOTEXHUYECKUX COOPYXKEHUH - MeHee 40 MM, TO B 3TOM Clly4ae 3a YaCTHOE 3HaUCHHUE
MPEACIBHOTO  CONPOTHBIECHUS cBan [, [omyckaercs mpUHMMAaTh MaKCHMAalIbHYIO HarpysKy,
TMOJYUYCHHYIO ITPU UCTILITAHUAX.

HpI/IMe‘IaHI/IHZ 1. B OTACJBbHBIX ClIydasdX IPU COOTBETCTBYIOUIEM 000CHOBaHUU JAOMYCKACeTCd NPUHUMATh
MaKCHMAaJBHYIO Harpy3Ky, JOCTHTHYTYIO TIPH UCTIBITAHUSX, PaBHOH Fy.

2. CrymeHu 3arpyXeHHs IIpH HCIBITAaHUSAX CBail CTaTHYECKOH BIABIMBAIONIEH HAarpy3Kod TOIDKHBI
Ha3Hayatbcs paBHbIMH 1/10 - 1/15 mpennonaraeMoro mpenenbHOrO CONMPOTHBIICHHS cBan F .

5.6. Tlpy uCHbITAaHUU CBail CTATHYECKOW BBLACPTHBAIOIICH WIIM TOPU30HTABHON HArpy3koi 3a
YacTHOE 3HAuUeHHE TMpeJeNbHOro conporuBienus F, (cMm. m. 5.4) no rpadukaM 3aBHCHMOCTH
nepeMelIeHnid OT Harpy3oK IPUHHMAeTcsi Harpy3ka Ha OJHY CTYNEHb MEHee Harpysku, 0e3
YBEJINYEHUS KOTOPOM MEPEMEIEHNUS CBaX HEMPEPHIBHO BO3PACTAIOT.

Ilpumeuanne. Pe3ynbTaTel CTaTHMYECKHX HCHBITAHUN CBalf Ha TOPU3OHTANbHBIE HAarpy3KH MOTYT OBITh
HUCIIOJIBb30BaHbl JI HENOCPEACTBEHHOTO OIIPEACICHUS PACUCTHBIX I[MapaMETPOB CHCTEMBI «CBas - TPYHT»,
HUCIIOJIB3YEMBIX B pacye€Tax 10 pEKOMEHAYEMOMY IIPUIIOKECHUTIO 1.

5.7. Tlpu nuHAMHUYECKMX HWCIBITAHUSIX 3a0MBHBIX CBail YacTHOE 3HAYEHHE MPEACIILHOIO
conpotusienus Fy kH (1C), (cM. 11. 5.4) 10 JaHHBIM UX MOTPY>KeHUS NPH (PAKTUUECKUX (M3MEPEHHBIX)
OCTaTOYHBIX O0TKa3ax S, = 0,002 M cremyeT onpenemsTs mo Gopmyie

F _NAM| || 4Ed my+g(my+mg)

u 1| (18)
2 nAs, M +m,+mg

Ecmn daxtuueckuii (M3MepeHHBI) OocTaTOYHBIM OTKa3 S, < 0,002 M, TO B mpoekTe CBalHOTO



(¢yHaamMeHTa clenyeT NpeayCMOTpETh IMpUMEHEHHE IS TOTPY)KEHHs CcBaili Moiora ¢ Oojblied
SHEpruel yaapa, Mpu KOTOPOH OCTaTOYHEIA OTKa3z OymeT S; = 0,002 M, a B ciiyuae HEBO3MOXKHOCTHU
3aMeHbl CBacOOMHOro 000pyOBaHMSA W NPH HAIMYMU OTKA30MEPOB YAaCTHOE 3HAYEHHE INPEICIBHOTO
conporuBienus ceau F, kH (1C), cnenyer onpenensite no Gpopmyie

1 25 +Sy 1+8Ed(sa+sel)_ m,
20 sy +5y (25, +54)° My +m,

B dbopmymax (18) u (19):

7 - K03 (GHUIEEHT, IPHHAMAEMBIii 110 Tab1. 10 B 3aBHCHMOCTH OT Matepuana cBau, KH/mM? (tc/mMP);

A - mo1maak, orpaHNYEHHasl HapYKHBIM KOHTYPOM CIIIOIIHOTO FJIH ITOJIOTO TONEPEYHOTO CeYECHHS
CTBOJIA CBaH (HE3aBHCHMO OT HAMUHS MIH OTCYTCTBHS Y CBAH OCTPHS), M’

M - koaddunmeHT, mpuHUMAaeMbIi Tpy 3a0WBKE CBail MOJIOTAMH yJApHOTO IEHCTBUS paBHBIM
eIMHUIC, a TPU BHOPOIOTPY)KCHHH CBaif - MO Tabia. 11 B 3aBUCHMOCTH OT BHIA IPyHTa IMOJ WX
HIDKHAMH KOHIIAMH;

Eq- pacuernas sHeprus ymapa moiora, kJ[x (TC-M), mpuHUMaeMas o tadi. 12, win pacueTHas
SHeprus Bubpomnorpyxarenei - mo tabi. 13;

Sa - (haKTHYECKUI OCTATOYHBIA OTKa3, PaBHBI 3HAYEHHIO IOTPYKEHUS CBaW OT OJHOTO yjaapa
MOJIOTa, a IPY MPUMEHEHHH BHOPOTIOTpYy’KaTeiel - OT UX padoTHI B TeUeHHE | MUH, M;

Sel-  ymnpyruil oTkas cBau (yHnpyrue IMepeMeIieHNs] TPyHTa U CBau), ONPEACISIEMBIN C TIOMOIIBIO
OTKazoMepa, M;

m; - Macca MOJIOTa WJIM BUOPOIIOTpY>KaTes, T;

m, - Macca cBau U HaroJIOBHUKa, T;

M3 - Macca ox6adka (pu BHOponorpyskeHun cBait mz = 0), T;

m, - Macca yJJapHO#l 4acTh MOJIOTa, T;

&- KO3(QQUIMEHT BOCCTAHOBIECHUS YyJapa, NpW 3a0WBKE >KENe300€TOHHBIX CBall MOJOTAMH
yaapHOro ):[eﬁCTBPISI C NMPUMEHCHUEM HAroJIOBHHWKa C JACPEBAHHBIM BKJIAABIIICM 82 = 0,2, a Ipu
Bubpomorpyxarene & = 0;

O - xospdunuent, 1/kH (1/1C), onpenensiemslii o popmyse

n n
@:% 2| ag(H ), (20)
f

m, +m,

=

u

©-1|. (19)

3aeck A, My, M, - To ke, uTo B hopmynax (18) u (19);

Np, Nf - KOOQQUIKMERTEI Tepexofa OT JAWHAMUYECKOTo (BKIIOYAIOLIErO BA3KOE CONPOTHUBIICHHE
TPyHTa) K CTaTHYECKOMY CONPOTHBIICHUIO TPYHTa, NMPUHHUMAaeMble COOTBETCTBEHHO PAaBHBIMHU: IS
IPyHTa MOJ HMKHUM KOHIOM cBau Ny = 0,00025 c-m/kH (0,0025 ¢-M/TC) n ans rpyHTa Ha G0KOBOI
noBepxHocTH cBau Ny = 0,025 c-m/xH (0,25 ¢-m/TC);

A¢ -110112/15 OOKOBOY ITOBEPXHOCTH CBaM, CONPHKACAIOLIEHCS C TPYHTOM, M7

g - yckopeHue cBoOOTHOTO najieHus, paBHoe 9,81 m/c%;

H - dakTideckas BrIcOTa MaIeHHUS yIAPHON YacTH MOJIOTa, M;

h - BeIcOTa MEpPBOTO OTCKOKA yAApHOM YacTH AW3EIb-MOJIOTA, MPUHAMAeMasi coriacHo tabm. 12,
JUTsL IPYTUX BUIOB MOJI0TOB h = 0.

[pumeuanus: 1. [Ipu 3abuBke cBail B IpyHT, MOUICKAUIMK YIAAJCHUIO NMPH pa3pabOTKe KOTJIOBaHA, WIH B
TPYHT JIHa BOJIOTOKA 3HAUYEHHE PAaCUETHOrO OTKasa CIeNyeT ONPENeNATh UCXOIs U3 HECYIIeH CIIOCOOHOCTH CBaif,
BBIUMCIIEHHOM C YYeTOM HEYyJaJIEHHOIO MWJIM IOABEPKEHHOTO BO3MOXHOMY pa3MbIBY TIpyHTa, a B MecCTax
BEPOATHOTO NMMPOABJICHUA OTPULIATEIBHBIX CHUJI TPEHUSA - C UX YUETOM.

2. B cmyuae pacxoxnaenus 6onee yeM B 1,4 paza 3HaueHHH Hecyllell COCOOHOCTH CBaid, ONpEIENeHHbBIX 0
tdopmynam (18) - (20), ¢ Hecymeil cTOCOOHOCTBIO, ONMPEAETICHHON PacyeTOM B COOTBETCTBHU C TPeOOBAaHHAMHU
pa3za. 4 (mo pesynpTaTaM JTa0OPAaTOPHBIX ONpeAeNeHnH (QU3UKO-MEXaHWIECKUX CBOMCTB I'PYHTOB), HEOOXOAUMO
JIOTIOJTHUTENIFHO TPOBEPUTH HECYIIYI0 CIIOCOOHOCTH CBAail MO pPE3ysbTaTaM CTAaTHYECKOTO 30HIUPOBAHUS WIIH
CTaTUYECKUX MCIBITAHUH CBal.

Tab6muma 10

Ciyyaii pacuera Kosdduument 0, kH/m (tc/m?)

HcnpiTanue cBaii 3a0MBKOW W JOOMBKOW (a Takxke B cilyyae
OTIPEJIENICHUs OTKA30B) TIPH BHIAX CBA:
JKeJIe300€TOHHBIX ¢ HArOJOBHHKOM 1500 (150)
JepEeBSIHHBIX 0€3 moababka 1000 (100)
JEPEBSIHHBIX C 11010a0KOM 800 (80)




KoHTpons Hecymieil crnocoOHOCTH cBail 1O  pe3yJsibTartam
MPOM3BOICTBEHHON 3a0MBKH NpH 3HaYeHHH Ey/S,, kH/TC:

1000 (100) u meHee 2500 (250)

2000 (200) 1500 (150)

4000 (400) 950 (95)

8000 (800) u Gosree 700 (70)

Tabmuma 11
I'pyHTHI 1TOJT HIDKHIM KOHIIOM CBaH Koapumment M

1. KpymmHO006I0MOUYHBIE C TTeCYaHBIM 3aTIOJTHUTEIEM 1,3
2. Tlecku cpenHel KPYIHOCTH M KPYIHBIE CpeIHEH MIOTHOCTH U 1,2
cyIecu TBepple
3. [ecku MenKue cpemHed IUIOTHOCTH 1,1
4. ITecku mpUIEBaTHIE CPEAHEH IIIOTHOCTH 1,0
5. Cyrmiecu mIacTUYHbIE, CYTIUHKY U TJIMHBI TBEPIbIE 0,9
6. CyTJIMHKY Y TJIUHBI IOy TBEP/IbIE 0,8
7. CYTJIMHKH Y TJIMHBI TyTOIIACTUYHbIE 0,7

[pumeuanue. [Ipyu MIOTHBIX MecKax 3HaueHUs Kodpduimenta M B no3. 2-4 tadn. 11 ciemyer moBeIaTh Ha
60 %, Npy HAJTMYUU MATEPHAJIOB CTATUYECKOro 30H1upoBaHus - Ha 100 %.

Tabmauma 12
Moot Pacuernas sneprus yaapa MmonoTa
Eq, kJIx (TC-M)
1. ITonBecHOI WM OQUHOYHOIO JE€HCTBUS GH
2. TpyOuartslii 113eN1b-MOJIOT 0,9GH
3. [IITaHroBbIi JU3EIb-MOJIOT 0,4GH
4. JIu3enbHBIA PU KOHTPOJILHOH JOOMBKE OTMHOYHBIMH yAapaMH G(H - h)

0e3 1MoJjauu TOIUINBA
[Tpumeuanus: 1. G - Bec yaapHoii yactu Monora, KH (1c).
2. B no3. 4 h - BbIcOTa MEPBOro OTCKOKA YIAApHOW 4YacTH [AM3€Ib-MOJIOTa OT BO3IYIIHOW MOIYIIKH,
onpezensemMas o MEpHOU perike, M. [l ipeaBapUTENBHBIX PACUETOB JOIYCKAETCS IPUHUMATD: Ul IITAHTOBBIX
mosiotoB h = 0,6 M, st Tpy6uateix MosotoB h = 0,4 m.

Tabmuma 13
Bosmymatomas cuna DKBUBAJICHTHAsI pacueTHasi SHEPTUsl yAapa BUOPOIOrpyKaTeJs,
BuGpomorpyxarens, KH (TC) kJx (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. Hecymryto ciocobHocth Fy kH (TC), 3a0MBHOI BUCsUel cBau, pabOTaloIeil Ha CKUMAOILYIO
Harpy3ky, IO pe3yJbTaTaM HCIBITAHUNH TPYHTOB 3TAJOHHOM CBacil, MCIBITAHUN CBau-30HIA WIU
CTaTH4ECKOT0 30HAUPOBAHHUS CIIEAYET ONPEAIIATh 0 hopMyIie

n

Y2 R
Fy=——, (21)

nyg

TIe ¥ - K03 PHULIUEeHT ycaoBuil paboTsl; . = 1,
N - YUCIO HCHOBITAHUA TPYHTOB 3TaJOHHOM CBaei, HCHOBITAHUM CBau-30HJA WJIM TOYEK

30HIUPOBAHMUS;

F.- uacTHoe 3HauyeHWE MPENeSbHOrO0 CONpPOTHBIEHHs cBav, KH (TC), B MecTe WCIBITaHUS




IPYHTOB J3TaJOHHOW CBael, WMCIBITAHHUS CBaW-30HIa WM B TOYKE 30HIUPOBAHUS, OMNPEACICHHOC B
COOTBETCTBUU ¢ TpeboBaHusMH TI. 5.9, 5.10 wwm 5.11;
¥ ~K03QHUIMEHT HafeKHOCTU MO TPYHTY, YCTAHABIMBACMBIH B 3aBUCHMOCTH OT HM3MEHYHBOCTH
MOJIYYCHHBIX YaCTHBIX 3HAUCHHI MPEIEIEHOTO COMPOTUBIICHUS CBau Fy B MecTaxX MCIBITAHUN MPYHTOB
JTAJIOHHOW CBaeH, MCIIBITAHKUI CBaW-30H/a WM B TOYKAX 30HAMPOBAHUS M YHCIIA 3TUX UCIBITAHUN WIIH
TOYEK NP 3HAYCHUU JOBEPHUTEIBbHOI BeposTHOCTH « = 0,95 B cooTrBercTBUH ¢ TpeboBanusmu I'OCT
20522-75.
5.9. HactHoe 3HaYeHME MPENEITEHOTO CONPOTHBIICHHS 3a0UBHOW CBal & MECTE HCITBITAHUS TPYHTOB
sTanoHHOM cBaeill F, kH (TC), cnemyer onpenensrTs:
a) IIPU MCIBITAHUK TPYHTOB dTajoHHOM cBaeii Tuna 1 (FOCT 24942-81) - mo dhopmyite
F = Ysp UL Fu,sp’ (22)
sp
TIE Vp - KOODQUUMEHT; y5p = 1,25 mpu 3ariyOieHHH CBau B IJIOTHBIE NMECKH HE3aBUCHMO OT HX
KPYITHOCTHU MITH KPYIMHOOOJIOMOYHBIE TPYHTBI U Jsp = 1 171 OCTaNbHBIX TPYHTOB;
U, Usp - TIEPUMETPBI TTONIEPEUHOTO CEYEHHS CBAaU U STAJIOHHOI cBaw;
Fusp - YacTHoe 3HaueHHe MPENENBHOIO CONPOTHBIIEHHUS dTaJOHHOM cBau, kH (TC), onpenengemoe
10 pe3yJbTaTaM UCIBITAHUS CTATUYECKOM HArpy3Kou coriaacHo 1. 5.5;
0) IpH UCTIBITAHUU TPYHTOB dTanonHoi cBaei tuma Il wim 111 (TOCT 24942-81) - o popmyite
F =7 RspA+ Vet fspUh7 (23)

TIe ¥R - KO3(DGHUIMEHT yCcaoBUH paOOTHI MOJ HUKHUM KOHIIOM HATypHOW CBau, MPUHUMAEMBIi
1o Tabin. 14 B 3aBUCUMOCTH OT TPENEFHOTO CONPOTHBIICHUS TPYHTA MO HM)KHUM KOHIIOM 3TaJIOHHOU
cBau Rgp;

Rsp - IpenenbHOE CONMPOTUBIIEHHE IPYHTA 110/l HUKHUM KOHIIOM 3TaJIOHHOM cBau, klla (Te/M);

A - 1012 /1b TTOTIEPEYHOTO CEYESHHUS] HATYPHOHU CBau, M;

Y%t~  KOIDQUIHMEHT ycIOBHIA paboTHl Ha OOKOBOIl MOBEPXHOCTH HATYpPHOW CBaW, NPHMHUMACMBII
mo Tabi. 14 B 3aBUCHUMOCTH OT CPEIHEro 3HAYCHHS IPEAETHHOTO CONPOTUBICHUS IPpyHTa Ha OOKOBOM
MIOBEPXHOCTH TAJIOHHOM cBaH fyp.

fo- cpenHee 3HAuGHHME IIPENENBHOTO CONPOTUBICHHS IPyHTa Ha OOKOBOI MOBEPXHOCTU
TanonHoi caau, klla (Tc/m°);

h - rny6uHa morpyxeHust HaTYpHO# CBaw, M;

U - IepUMETp MOMEPEUHOT0 CEYCHUsI CTBOJIA CBaH, M.

[Mpumeuanne. [lpu npuMeHeHWHM O>TaNoHHOW cBaW Tuma |l ciuemyer MPOBEpUTH COOTBETCTBHE CYMMBI
TNpeaCIbHBIX COHpOTI/IBIIeHHﬁ TpyHTa MOA HWXHHUM KOHIOM H Ha OOKOBOW TOBEPXHOCTHU JTAJIOHHOW CBaW ee¢
npeAenabHOMYy conpoTuBieHuo. Ecmu pasHunma Mexay HuUMU npessimaeT + 20 %, To pacueT mpenenbHOro
COIIPOTUBJICHUSL HaTypHOﬁ CBaM JOJI’KCH BBITIOJIHATHCA KaK JJIA STaJIOHHOM cBau Tuma |.

5.10. YacTHoe 3HAuYCHHE MPEACTBHOTO COMPOTUBIICHUS 3a0UBHOM CBaM B MECTE UCIIBITAHUIN CBaH-
3ouaa Fy kH (1C), cneayer onpenensats mo Gpopmysie
R :YCRRpsA+uZch 1:ps,ihi)l (24)

TIe Jr - KOX(POUIHMEHT YCIOBHI pabOTHI TPYHTa IOJ HIKHAM KOHIIOM CBaW, MPUHUMAEMBIH
paBubM 0,8;

Rps - TIpenenbHOe COMPOTHBIIEHHE TPYHTA O] HUXKHUM KOHIIOM CBau-30H71a, klla (Te/m);

Yot -  KOIPQUIMEHT YCIOBMH pabGoTh i-TO CIIOS TpyHTa Ha OOKOBOM MOBEPXHOCTH CBaw,
MpUHUMAaeMbldi 1o Tabn. 14 B 3aBHCHMMOCTH OT CPEIHEr0o 3HAYCHUs MpPeaelbHOr0 YIASIbHOTO
COIPOTUBIIEHUS i-TO CJIOS TPyHTa Ha OOKOBOI ITOBEPXHOCTH CBAaU-30HAA i i;

fisi- cpenHee 3HadYeHHe MPENENBHOTO CONPOTHBIEHHSA I-TO CJI0OA TpPyHTa Ha OOKOBOM
MMOBEPXHOCTHU CBaM-30Ha, Klla (TC/MZ);

h - Tonmwua i-ro ciost rpyHTa, M.



Tabuuua 14

Rep, KITa (Tc/M%) | Koodguiment g B fspr Tosiis Koadppuument y B Koadpuipent
3aBUCHUMOCTH OT Ry, klla 3aBUCUMOCTH OT fgp JUIs % B
(te/M?)  |sranonnbix cpait tumos Il u 11| 3asucumoctu
TUTSL JUTS npu MIPH TBLJICBATO- OT fys 0151
STAJIOHHBIX | STATOHHBIX MEeCUAHBIX TITMHUCTBIX CBan-30H/a
cBaif Tuma |l |cBaii Tima |11 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. Jlst IpOMEKyTOUYHBIX 3HAUCHUH Ry ¥ fop 3HAUCHMS Jr M Yot ONIPENEIIAIOTCS MHTEPIOJILMCH.
2. B cmydae, ecnu mo GOKOBOM MOBEPXHOCTH CBaM 3aJ€raloT IECUaHble U MBUICBATO-TIMHHUCTBIE TPYHTBHI,
KO3(DQUIHEHT y¢ OnpeenseTcs mo popmyie

Yer 200 + v 20
Yot = - n

rac z hi" zhi” - CYMMapHbI€ TOJIIIXHBI CJIOEB COOTBETCTBECHHO IE€CYAHBIX W NBUICBATO-TJIMHUCTBIX I'PYHTOB;

Vet Vet - KOOQOUIHEHTHl yCIOBUI pabOThl 3TAIOHHBIX CBall M CBaii-30HIOB COOTBETCTBEHHO B IECUAHBIX U
MIBIIEBATO-TIMHUCTHIX TPYHTAX.

5.11. YactHOe 3HaUYeHHE MpEeTbHOTO CONPOTUBIICHNS 3a0MBHOM CBan B TOYKE 30HAMpPOBaHUS Fy,
kH (1C), cnemyer onpenensarts mo Gpopmyie
F.=R;A+fhu, (25)
rne R - mpenenbHOE CONPOTHBIICHWE TpyHTa I10J] HWKHUM KOHIIOM CBaW IO JIaHHBIM
30HMPOBAHHS B paccMaTpuBaeMoii Touke, Klla (Tc/m?);

f- cpemHee 3HaYeHHE MPEIETPHOTO CONPOTUBICHHS IPyHTa Ha OOKOBOM MOBEPXHOCTH CBaW IO
JIaHHBIM 30HIUPOBAHUs B paccMaTpuBaeMou Touke, klla (Tc/Mz);

h - ryOuHa orpyKeHus cBau OT MOBEPXHOCTU TPYHTA OKOJIO CBaH, M;

U - IEpUMETP MOTIEPEYHOTO CEUCHUSI CTBOJIA CBAH, M.

IpesenbHOE COMPOTHBICHAE TPYHTA MOJ HIKHEM KOHIOM 3abmBHO# cBam Ry kIla (tc/mM?), mo
JIAaHHBIM 30H/IMPOBAHUSI B PACCMaTPUBAEMON TOUKE CIIEIYEeT ONpeesTh o Gopmysie

R = /1 0s, (26)
rae - koadduimeHt nepexoxa or (s kK Ry mpuHUMaeMmblii o Taba. 15 HE3aBUCHMMO OT THUIA
3oua (mo FOCT 20069-81);

(s -Cpe/iHee 3HAUCHHE COMPOTHBIEHHS rpyHTa, Klla (Tc/M%), MO HAKOHEUHHMKOM 30HJA,
HOJIYYCHHOE 3 OIIBITA, HA YIaCTKE, PACIIOIOKEHHOM B IIPE/eax OAHOTO AuameTpa d BBILIE U YEeThIPEX
JIMaMETPOB HIKE OTMETKH OCTPHS MPOEKTHpyeMoi cBam (rme d - AuaMerp Kpyriioro WIIH CTOPOHA
KBaJ[paTHOTO, WX OOJIbIIast CTOPOHA MPSIMOYTOJILHOTO CEUSHHUS CBaU, M).

CpenHee 3HaYCHUE MPEEIBHOTO COMPOTHUBIICHHS IPYHTa Ha OOKOBOH ITOBEPXHOCTH 3a0MBHOMN CBan
f, kITa (Tc/M%), IO JAHHBIM 30HIMPOBAHHS [PYHTA B PACCMATPUBACMOM TOUKE CIIEAYET OMPEENATh:

a) pu NpuMeHeHuH 30H710B Tuna | - mo gopmyse

f=pfs (27)
0) mpu npumeHennu 308708 THna || wm 111 - mo popmyme
f — ZBIh si'li (28)

B dbopmymnax (27) u (28):

rie [, fi - Ko3hGULUUeHTHI, TpUHIUMaeMble 1o Tadi. 15;

f,- cpenHee 3HAYEHHME CONPOTHBICHHS TPYHTA Ha GOKOBOH MOBEPXHOCTH 30HAa, klla (Tc/MP),
ompesieNsieMoe Kak 4acTHOE OT JENICHHS M3MEPEHHOTO OOIIEro CONPOTHBIICHHUS TPyHTa HAa OOKOBOMN
MOBEPXHOCTH 30HJa HA IUIOIIAJb €ro OOKOBOH ITOBEPXHOCTH B Ipejesiax OT IIOBEPXHOCTH IpyHTa B
TOYKE 30HIUPOBAHUS 0 YPOBHS PACIIOJIOKEHHUS] HU)KHETO KOHIA CBaH B BHIOPAHHOM HECYIIEM CII0E;

f,j - Cpe/Hee CONPOTHBIIEHHE I-I0 CII0S TPYHTA Ha GOKOBOIT IOBEPXHOCTH 30H.a, KIIa (Tc/M2);

h; - TommuHa i-ro cnost rpyHTa, M.




Tabimna 15

05, kITa (Tc/M?) S - kospduument nepexona ot | T, Ty, kIla S - kodhdunueHt [ - xoapdunment
gs K Ry (TC/MZ) nepexona ot f, k f st |mepexona or fg x f st
IS IS BUHTOBBIX CBai 30H1a Tumna | sonaa tamna |l wmm 111
3a0UB- [IPU HArpy3Ke
HBIX [ c)kMMa- | BbIZIEpruBa- npu npu npu npu
cBai fonei fonei MecyaHblX | MBUIEBATO- | IIECYaHHI | MblaeBaTo-
rpyHTax TJIMHUCTBIX X TJIMHUCTBIX
IpYHTax IpYHTax | IpyHTax
<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 - - - - . _ _

[Ipumeuanue. [{ng BUHTOBBIX CBail B MecUaHBIX I'PYHTaX, HACBHIIIEHHBIX BOJIOH, 3HaYCHUS KOd(pdULUeHTa [y
JIOJDKHBI OBITh YMEHBIIIEHBI B JIBa pasa.

5.12. Hecymryto ciocOOHOCTh BUHTOBOM CBam, pabOTalOMIell Ha CKUMAFOIIYIO U BBIICPTUBAIOIIYIO
HATPY3KH, MO pe3yJbTaTaM CTaTHYECKOTO 30HIMPOBAHUS CIEAYyeT OompeneisaTh mo ¢opmyne (21), a
YaCTHOE 3Ha4YEeHUE MPEJICIbHOTO COMPOTHUBIICHUS CBau B TOYKE 30HAMPOBaHUs - N0 (opmyie (25), rae
rryOMHA IPUHUMAETCS YMEHBIICHHON Ha 3HaYeHWe JuaMeTpa JomnacTH. [IpenesbHOe COMpOTHBIEHUE
TpyHTa TOA (HAaa) JONACThIO CBaW IO JaHHBIM 30HAMPOBAHMSA TPYHTA B PAacCMaTpPHBAEMOM TOYKE
cieayeT onpeneath mo Gopmyite (26). B aToMm citydae fi - ko3 pHIUeHT, TPUHAMAEMBbIH 1Mo Tadu. 15
B 3aBHCHMOCTH OT CPEIHEr0 3HaYeHHUs! CONPOTHBIICHUS TPyHTA I10]] HAKOHEYHUKOM 30H/a B paboueid
30HE, IPUHUMAaeMOl paBHON auamerpy Jsomnactu. CpenHee 3HAYEHHE MPEAEITBHOTO CONPOTHUBIICHHS
TrpyHTa Ha OOKOBOH IOBEPXHOCTH CTBOJIA BHHTOBOH CBaW IO JAHHBIM 30HAMPOBAHUS TPyHTa B
paccMaTpUBaeMON TOYKE CIACIYET OMpPeaesiaTh mo Gpopmyte (27) wiu (28).

6. PACUYET CBAHHBIX ®YHJIAMEHTOB M X OCHOBAHHAM 1O JIE®@OPMAIIUSAM

6.1. Pacuer (yHmamMeHTa W3 BHCSYUX CBall W €ro OCHOBaHHUA MO AehopMamusiM CICAyeT, Kak
MPaBUJIO, IPON3BOIUTH KaK JUIS YCIOBHOTO (DyHJ]aMEHTa Ha €CTECTBEHHOM OCHOBaHHH B COOTBETCTBHHU
¢ TpedoBanmsimu CHulI 2.02.01-83. I'panuis!l ycaoBHOTO (yHAaMeHTa (CM. YepTeXk) ONpEesstoTCs
CIIEYOLIIM 00pa3oM:

CHU3Y - IIJIOCKOCTBIO 4B, MpoXosIel yepe3 HUKHUE KOHIIBI CBali;

¢ OOKOB - BEpTHKAJIBHBIMU IUIOCKOCTSIMH AB 1 BI', OTCTOSIIMMH OT Hapy>XHBIX TpaHel KpalHUX
PSIIOB BEPTHKAIBHEIX cBall Ha paccrostauu htg(¢ynm/4) (cMm. geprex, a), HO He Gonee 2d B ciydasx,
KOTJa TOJ HIWKHMMH KOHIIAMH CBail 3aJIeraioT MBIICBATO-TIIMHUCTBIE TPYHTBI C IIOKa3aTelleM
tekyuectst |, > 0,6 (d - auameTp WiIM CTOpOHA TMOMEPEYHOTO CEUCHHUS CBaH), a MPU HAJIUYHH
HaKJIOHHBIX CBall - MPOXOSIIIMMH Yepe3 HIKHUE KOHIBI 3TUX CBal (CM. 4epTex, 0);

CBEpXY - MMOBEPXHOCTHIO TUIAHUPOBKH T'pyHTA BI, 371€Ch () ;mt - OCPETHEHHOE PACUETHOE 3HAUCHHE
yIila BHYTPEHHETO TPeHUs IPyHTa, ornpezaessieMoe 1o Gopmyite

h
2o ih;
Dimt = 0—, (29)
>h;
TI€ @i - PacYCTHbIC 3HAYEHHUS YIJIOB BHYTPEHHETO TPEHUS [UISI OTACIBHBIX IPOMICHHBIX CBAsSIMHU
CJIOEB TPYHTa TOJILHHOIA h;;
h - riyOuHa norpy eHust cBaif B IpyHT.
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Onpenesnenne rpaHul ycJoBHOro ¢gyHaaMeHTa NPH pacyeTe 0CaI0K CBAWHBIX (PYHIAMEHTOB

IIpu pacuete mo nedopmarmsiM B COOCTBEHHBIH BeC YCIOBHOTO (pyHIaMeHTa BKIIOYAIOT BEC CBal U
pPOCTBEpKa, a TaKXKe BeC TPyHTa B 00beMe yCIOBHOTO (pyHmaMeHTa. J[OMOJHUTENEHOE BEPTHKAIHLHOE
JIABJICHHE HA YPOBHE TIOJOMIBBI YCIOBHOrO (yHIaMEHTa OMNpPEJCISIOT BCErJa 3a BBIUCTOM
BEPTUKAIBLHOTO HATPSDKEHHsSI OT COOCTBEHHOTO Beca IpyHTa Ha yPOBHE 3TOW MOAOIIBbI HE3aBHCUMO OT
ee IUPUHBIL.

[MomyuyeHHple TO pacueTy 3Ha4YeHWs nedopMmanuii (0cajok) cBalHOrO (QyHIaMeHTa H €ro
OCHOBaHHUS HE JOJKHBI IPEBBIIIATH MPE/ICIbHBIX 3HAYECHUH B COOTBETCTBUH C yClIOBUEM (4).

(A3menennas penakums, [lonpaska 2003 r.)

6.2. Ecim TpW CTPOWTENBbCTBE MPENYCMATPUBAIOTCSA IUIAHUPOBKA TEPPUTOPHUU  ITOJCBHIIKON
(HaMbBIBOM) BBICOTOM Oojiee 2 M W JApyras IOCTOSIHHAs (IOJTOBPEMEHHAs) 3arpy3ka TEeppUTOpPHH,
OKBUBAJICHTHAsS TIOJICBHINIKE, a B MpeJAeiax TIyOMHBI IOTPY)KEHHsI CBail 3aJieratoT CJIou Topda WU nia
ToNmuHOM Oonee 30 cM, TO 3HA4YEHHE OCAJKU CBAaHOrO (yHJaMEHTa W3 BHUCSYMX CBal CIexyeT
OTIPEETITh C YIETOM YMEHBIICHHS rabapuTOB yCIOBHOTO (DyHIAMEHTa, KOTOPHIM B 3TOM CiIydae Kak
IpU BEPTHKAIBHBIX, TaK W TNPH HAKIOHHBIX CBasX IPHHAMAETCS OTPAHHYCHHBIM C OOKOB
BEPTUKAIbHBIMU IIJIOCKOCTSIMHU, OTCTOSILIMMHM OT HAPY>KHBIX IPaHEW KPaWHUX DPSNOB BEPTHUKAIBHBIX
cBail Ha paccTossHUU Nmitg( @ mi/4), TaE N - paccTOsIHUE OT HIDKHETrO KOHIIA CBaH JO MOAOLIBBI CIIOS
Topda wu uia TommuHoN 60mee 30 cMm.

6.3. Caaiinble (yHIaMeHTHI M3 CcBail, pabOTAIOIMX KaK CBAaU-CTOMKH, BUCSYME OAMHOYHBIC CBaH,
BOCITPHHHMMAIOIIME BHE KyCTOB BBIICPTHBAIOIINE HAarpy3KH, a TAKKe CBalHBIC KyCThI, paboTaromue Ha
JEWCTBHE BBIACPTHBAIOIINX HArpy30K, PACCIUTHIBATD 10 1eOopMaIisiM HE TpedyeTcs.

6.4. Pacuer cBaii o ngedopmanusiM Ha COBMECTHOE JAEHCTBUE BEPTHKAJIbHOW M TOPH30HTAIBHOU
CHJI 1 MOMEHTA CJIEAYET BBINOJHATH 10 YKa3aHUsIM PEKOMEHIYEMOTo MPIIIOKEHHs |, a pacueT ocazok
MaJIOHArpy>K€HHBIX JICHTOYHBIX CBAiHBIX (JyHJAMEHTOB M OAMHOYHBIX CBail JOMYCKAeTCs BHINOIHSITH
0 yKa3aHUSIM PEKOMEHIYEeMbIX IPUIOKeHuUi 3 u 4.

7. KOHCTPYUPOBAHUE CBAUHBIX ®YHJIAMEHTOB

7.1. Cpaiinble (hyHaMEHTHI B 3aBUCMOCTH OT pa3MEIEHHUs CBall B IUIaHE CJIEyeT IPOeKTHPOBATh
B BHJIE:

a) OTMHOYHBIX CBail - IO OTAEIHHO CTOSIIUE OTIOPHI;

0) cBallHBIX JIGHT - TOJ CTEHBl 3JaHWH W COOPY)XEHHH TpH Tepemade Ha (QyHAaMEHT
pacrpeeseHHbIX 10 JUIMHE Harpy30K ¢ pacloIoXKeHHEeM CBail B OJIMH, ABa psiaa U Oouee;

B) CBalHBIX KYCTOB - I10J] KOJOHHBI C PAacIlOJIOKCHHWEM CBail B IUIaHE Ha ydyacTKe KBaJIpaTHOM,
MPSIMOYTOJIBHOMN, Tpaneneu1alIbHOM 1 Ipyroit GOpMBI;

I) CIUIOIIHOTO CBalHOTO TMOJS - TMOJ TSDKENbIE COOPY)KEHHS CO CBasMH, PaBHOMEPHO
PpacmioJIOKEHHBIMU TMOABEEM COOPYKCHHUEM M O6'be}II/IHeHHI)IMI/I CIUIOIIHBIM POCTBECPKOM, IOJAOIIBA
KOTOPOTO OIHPAETCs Ha TPYHT.

7.2. Tlpu pa3paboTke TPOEKTa CBaHHBIX (HYHOIAMEHTOB HEOOXOIMMO YYHTHIBATH CIIEAYIOIINE
JaHHBIE: KOHCTPYKTHBHYIO CXEMY IIPOEKTHPYEMOIO 3JaHMs HIH COOPYKCHHUS; pa3Mepbl HECYIINX
KOHCTPYKLMI W MaTepuaj, U3 KOTOPOTO OHU IPOEKTHPYIOTCS; HAJIMYME M TabapuThl MPHOIIVDKEHUS
3ariayOJICHHBIX TOMEIIEHHH K CTPOHMTENFHBIM OCSM 3/aHHS WIH COOPYXEHUS M MX (yHIaMEHTaM;
KOHCTPYKIWH ITOJIOB ¥ TEXHOJIOTHUECKHUE HArPY3KH HAa HHUX; HArpy3Kd Ha PyHIaMEHT OT CTPOUTENIBHBIX
KOHCTPYKIUH; pa3MeIIeHHe TEXHOJIOTHYECKOT0 000pyI0BaHUs, HArPy3KH, NepeaBacMble OT HEro Ha
CTPOUTECJIbHBIC KOHCTPYKIIMU, a TaKKE TpeGOBaHI/IH K IpE€ACJIbHBIM OCaJKaM U KpE€HaM CTPOUTCIbHBIX



KOHCTPYKLUH U yHIAaMEHTOB 110J1 000py10BaHHE.

7.3. Uucno cBaii B pyHmaMeHTe cieqyeT Ha3HAuaTh M3 yCIOBUS MaKCHMAIIBHOTO HCIIOJIB30BAHUS
IIPOYHOCTHBIX CBOMCTB MX MaTepuasa IIpU pacyeTHOM Harpyske, AOIyCKaeMOW Ha CBal, C y4E€TOM
JIONTYCTHMBIX Neperpy30K KpailHUX cBail B ()yHAaMeHTe B COOTBETCTBUH C TpeboBanusmu 1. 3.10.

BbIOOp KOHCTPYKIIMM W pa3MepoB CBail JIOJDKEH OCYILECTBIATHCS C YYETOM 3HAYCHUH W
HaTIpaBJICHUS IEHCTBHUS HATPY30K Ha (pyHIaMEHTHI (B TOM YHCIIE TEXHOJIOTHUECKIX HArPy30K), a TAKKE
TEXHOJIOTUHU CTPOUTELCTBA 30aHUS U COOPYKEHUSL.

7.4. CompspKeHHE CBafHOTO POCTBEPKa CO CBAasMH JIOITYCKAEeTCsl IpelycMaTpuBaTh Kak cBOOOTHO
ONUPAOLIUMCS, TAK U JKECTKUM.

CBoOomHOE oOmMpaHWe pPOCTBEpKa Ha CBaM JOJDKHO YYHTHIBATHCS B pacueTax yYCIOBHO Kak
LIAPHUPHOE CONIPSKEHUWE U IIPU MOHOJIUTHBIX POCTBEPKAX AOJDKHO BBINOJIHATHCS IIyTEM 3alEKU
TOJIOBBI CBaW B POCTBEPK Ha riryouny 5-10 cm.

JKectkoe conpsikeHre CBatHOTO pOCTBEPKA CO CBAasAMHU CJIENYET NMPEAyCMaTpUBaTh B cly4yae, Koraa:

a) CTBONBI CBail pacmoyaralorcsi B ciaObIX TpyHTax (PBIXJIBIX MECKaX, MBUIEBATO-TIMHHUCTBIX
IPYHTaxX TeKy4eH KOHCHCTEHIUH, WiaxX, Topdax ¥ T.IL.);

0) B MecTe CONpsDKeHUs] COKMMAIOIIasi Harpyska, IepelaBaeMas Ha CBaro, NMPHJIOKEHa K Hel ¢
9KCLIEHTPUCUTETOM, BBIXOJISLINM 32 IPEEIIbI €€ AIpa CEUCHHUS;

B) Ha CBal0 JCHCTBYIOT TOPH3OHTAIGHBIC HArpy3KH, 3HAUEHUS IMEPEeMEIIeHUH OT KOTOPBIX MpH
CBOOOZHOM ONUpAHHUM (ONpPEeSICHHBIE PACYETOM B COOTBETCTBHU C TPEOOBAHUSIMH PEKOMEHIYyEMOTO
nprIIoKeHus! 1) okas3bIBaroTCs 0o0JIee MpeesbHbIX U HPOSKTHPYEMOTo 3/1aHHs HITH COOPYKEHHUS;

) B QyHIaMEHTE NMEIOTCSI HAKIIOHHBIEC WIIM COCTaBHBIC BEPTHKAIBHBIC CBAN;

) cBar pabOTAIOT Ha BBIACPTUBAIOIIIE HATPY3KH.

7.5. JKectkoe comnpspKeHUE Keae300€TOHHBIX CBalf ¢ MOHOJIMTHBIM JKeJIe300€TOHHBIM POCTBEPKOM
CleyeT TpeayCcMaTpUBaTh C 3aIelKOW TOJIOBHI CBaW B POCTBEPK Ha TIIyOWHY, COOTBETCTBYIOIIYIO
JUIMHE aHKEPOBKM apMarypbl, WJIM C 3aJ€JKON B POCTBEPK BBIIYCKOB apMarypbl Ha UIMHY HX
aHKepoBKU B cooTBeTcTBUHM ¢ TpeboBanmsimu CHull 2.03.01-85. B mocnenHem ciaydae B TOJIOBE
Npe/IBAPUTENLHO HANPSDKEHHBIX CBaldl JOJDKEH OBITh NIPEIyCMOTPEH HEHanpsraeMblii apMaTypHBINA
KapKac, UCIOJIb3YEMBIN B JAIbHEUIIEM B KAUECTBE aHKEPHOM apMaTyphl.

Jonyckaercs TakKe KECTKOE COIPSDKEHHE C IMOMOILBIO CBAPKU 3aKJIAJHBIX CTAJIbHBIX 3JIEMEHTOB
MIPH YCJIOBUHU 00eCIeYeHUs TPeOyeMOil MPOYHOCTH.

[Mpumeuanus: 1. AHKepOBKa B POCTBEPK CBaii, pa0OTAOUINX Ha BBIICPTHBAOIINE HATPYy3KH (cM. 1. 7.4, 1),
JTOJDKHA TIPEyCMATPHUBATHCS C 33JI€JKON apMaTyphl CBail B POCTBEPK Ha TIyOHHY, ONpPENeNseMyl0 pacueToM Ha
BBIICPIrUBaHUC.

2. Ilpu ycuneHWH OCHOBaHW CyNIECTBYIOIINX (PYHIAMEHTOB C MOMOIIbIO OYPOMHBEKIMOHHBIX CBail JJIMHA
3aJIeIKH cBail B ()yHAAMEHT JOJDKHA NMPUHUMATHCS 10 pacdeTy B cOOTBETCTBHHU ¢ Tpebosanmsmu CHull 2.02.01-
83 mIm Ha3HAYATHCS KOHCTPYKTHUBHO paBHOfI IATH AuaMeTpaM CBau; IIPpHU HEBO3MOXXHOCTH BBLIIIOJHEHUSA 3TOI'O
ycCiaoBus CICAYCT MPEeAyCMAaTPUBATL CO3IaHUE YITUPEHUA CTBOJIa CBAU B MECTE €€ IIPUMBIKAHUA K POCTBEPKY.

7.6. JKectkoe coemuHeHHe cBaii €O COOpPHBIM POCTBEPKOM JIOJDKHO —OOECIeYrBaThCS
KOJIOKOJIOOOpa3HBIMU OrosioBKamu. [Ipu cOOpHOM pOCTBEpKE JOMYyCKAeTCs TaKKe 3aMOHOIMYMBAHHE
CBail B CIIEIMATIbHO IPEAYCMOTPEHHBIE B POCTBEPKE OTBEPCTHS.

[Mpumeuanue. Ilpn HeOoONpIMX BaaBiaMBatomuxX Harpyskax [mo 400 xH (40 tC)] momyckaercst cBoGomHOE
ONMpaHUe POCTBEPKA Ha BEIPOBHEHHYIO [IEMEHTHBIM PACTBOPOM MOBEPXHOCTh T'OJIOBBI CBaU.

7.7. CBau B KyCT€ BHEIICHTPEHHO HArpy»KEHHOTo (hyHIAMEHTa CIICAYeT pa3MeniaTh TAKHM 00pa3oMm,
4yTOOBl PaBHOACHCTBYIONIAsl IOCTOSHHBIX HArpy3oK, JeHCTBYIOIIMX Ha (yHIaMeHT, NpOXoauia
BO3MOJXKHO OJIFKE K IICHTPY TSDKECTH IUIaHa CBa.

7.8. Jlnst BOCTIpUSATHS BEPTHUKAJIBHBIX HATPY30K M MOMEHTOB, @ TAaK)Ke TOPU30HTAJIBHBIX HAIPY30K (B
3aBUCHMOCTH OT WX 3HAUEHHMs W HAampaBJeHUs) JOIYCKaeTcsl IpelycMaTpuBaTh BEPTUKAIbHBIE,
HaKJIOHHBIE 1 KO3JIOBBIE CBaH.

HaxJion cBaif He TOIDKEH IPEBHIIIATH 3HAYCHUH, YKa3aHHBIX B Ta0I. 16.

Tabmuua 16
Haxmnon 3a0uBHBIX cBait Haxiion 6ypoBbIX cBail M cBali-000JI0YEK JHAMETPOM, M
nmuamerpom meree 1,0 m 1,0-1,2 1,6 2,0 3,0
1:1 4:1 5:1 6:1 71

7.9. Paccrosinne MexXy OCsIMH 3a0MBHBIX BHCSYMX CBail 0€3 YyIIMPEHWH B IFIOCKOCTH MX HM)KHUX
KOHIIOB JOJDKHO ObITh He MeHee 3d (rae d - win quaMerp Kpyriioro, Wik CTOPOHa KBaAPaTHOTO, WITH




GosblIas CTOpOHA MPSAMOYTOJIBHOTO IOINEPEYHOIo CEYeHHs CTBOJA CBaM), a CBai-CTOEK - HE MEHee
1,5d.

PaccrosiHue B cBETy MEXIy CTBOJIAaMH OypOBBIX, HaOMBHBIX CBall M CBal-000JIOUEK, a TaKXKe
CKB2XHHAMH CBal-CTOJIOOB JOJDKHO OBITH HE MeHee 1,0 M; pacCTOSHUE B CBETY MEXAY YIINPECHUSIMHU
NpU YCTPOMCTBE MX B TBEPIBIX W IIOJYTBEPABIX MBUICBATO-TJIMHUCTHIX rpyHTax - 0,5 M, B Ipyrux
HECKaJIbHBIX IpyHTax - 1,0 M.

Paccrosinue MeXIy HaKJIOHHBIMH MM MEXKAY HAKJIOHHBIMH M BEPTHKAIbHBIMH CBasMH B YPOBHE
MOJIOIIBBI POCTBEPKA CIIEAYET NPUHUMATh UCXOSI U3 KOHCTPYKTUBHBIX 0COOEHHOCTEH (DyHIAMEHTOB U
obecrieueHHs: MX HaIeKHOCTH 3ariyOJIeHUs] B TPYHT, apMUPOBaHHS 1 OETOHUPOBAHUS POCTBEPKA.

7.10. Beibop 1MHBI CBail JOKEH NPOW3BOIUTHECS B 3aBUCHMOCTH OT TPYHTOBBIX YCIIOBHH
CTPOUTEIHHON IUIOMIAZKH, YPOBHS PACHOJI0KEHHs IOAOIIBBI POCTBEPKA C yYETOM BO3MOXKHOCTEH
HMEIOIIErocss 00OPYIOBaHUsS ISl YCTPOWCTBA CBAaWHBIX (GyHmAaMeHTOB. HIbKHHI KOHeIl cBail, Kak
MPaBUJIO, CJIEAYeT 3ariayOssiTh B IPOYHBIE TPYHTHI, Ipope3ast Oojiee cialdble HAIUIaCTOBAaHHS TPYHTOB,
IIPU 3TOM 3ariyOJieHue 3a0MBHBIX CBail B TPYHTHI, IPUHATHIC 332 OCHOBAHHWE, MOJ WX HIDKHHE KOHIIBI
JOJDKHO OBITh: B KPYITHOOOJIOMOYHBIE, T'PABEIMCTHIE, KPYIHBIE M CPEIHEH KPYIHOCTH IECYaHbIE,
MIBUIEBATO-TJIMHUCTBIE TPYHTH ¢ NokazateneM Tekydect | < 0,1 - me menee 0,5 M, a B mpoune
HeCKaJbHBIE TPYHTHI - He MeHee 1,0 M.

[Mpumeuanne. J{ns ¢ynnamenToB 3nmanuii u coopysxenuit 11 K1acca’ HYDKHHE KOHI(bI CBail JIOILy CKaeTCsl
onmMparb B MNECYAHBIX MW MBUICBATO-TJIMHUCTBIX TPYHTAX C OTHOCUTCIIBHBIM COIACPKAHHUEM OPraHU4YC€CKOTro
BemecTBa loy < 0,25. B aTOoM citydae Hecymasi CIlocOOHOCTh CBalf JJOJDKHA OIPENEINIATHCS MO pe3ynbTaTaM HX
HCHBITAHUN CTaTHYECKOU Hany3KOﬁ. HpI/I HaJIM4YWH CJIOs HOFpe6eHHOFO Top(ba HIDKHUHA KOHCI] cBait JOJIKCH OBITH
3arny6neH HE MEHEe UYeM Ha 2 M HIDKE IIOJOUIBBI 3TOT'0 CJIOA.

1 o o
3neck U Janee Kiracc OTBETCTBEHHOCTH 3JIaHUH U COOPY>KeHUH NpHHAT cornacHo «[IpaBuiam ydera cTeneHn
OTBETCTBEHHOCTH 3JaHUI M COOPYXEHHH IPH TNPOEKTHPOBAHUH KOHCTPYKIUID», yTBEp)KIEHHBIM ['occTpoem
CCCP.

7.11. I'myOuHy 3a0’KeHHS TIOAOIIBEI CBAHHOTO POCTBEpPKA CIEIyeT Ha3HayaTh B 3aBUCUMOCTH OT
KOHCTPYKTUBHBIX PEIICHHH MOA3EMHONW YacTH 3[aHUS WM COOPYXEHHWs (HaaIudus IojBasa,
TEXHUYECKOTO IOJIOJBS) U MPOEKTa IUIAHUPOBKU TEPPUTOPHUU (CPE3KOH HIIM IMOJICHIIKOM), a Takxke
BBICOTBI POCTBEpKa, ompeneisieMold pacueroMm. [l (yHZaMEHTOB MOCTOB IOJOMIIBY pPOCTBEpKa
CJIE/TyeT pacrioyiaraTh BBIIIE WIN HIKE IOBEPXHOCTH aKBaTOPHH, €€ IHA WM IOBEPXHOCTH IPyHTA MPH
YCIIOBHH O0ECHEUCHNS PacIeTHON Hecymeld cloCOOHOCTH 1 OITOBEYHOCTH (hYHIAMEHTOB HCXOIS M3
MECTHBIX KJIMMATHYECKUX YCJIOBHH, OCOOCHHOCTEH KOHCTPYKUUH (yHIAMEHTOB, oOOecIeueHUs
TpeOOBaHMI CYIOXOACTBA U JECOCIUIaBa, HAJEKHOCTU IOISKALIMX OCYIIECTBICHUIO Mep IO
3¢ ¢eKTHBHON 3ammTe CBali OT HEOJArompusATHOTO BO3ACHCTBHUS 3HAKOIEPEMEHHBIX TEMIIEPATyp
Cpenbl, JEJ0X0/la, WCTHPAIOIIET0 BO3AECHCTBHSA MEPEMEIIAIOIINXCS JOHHBIX OTIOXKEHHHA M JPyTHX
(hakTopoB.

Ilpn crpoutenbcTBE Ha MYyYHMHUCTBIX TIPyHTAX HEOOXOAMMO NpeaycMaTpHBaTh — MeEpBI,
MPE0TBpaNIaONIfe WIM YMEHBUIAIONINE BIMSHUE CHJI MOPO3HOTO NyYEHHs TpyHTa Ha CBAHHBINA
POCTBEpK.

7.12. B paifonax co cpenHed TemrepaTypoil Bo3myxa HauOoyiee XOJIOIHOHW ISTHIHEBKH HHXKE
muHyc 40 °C s GyHZaMEHTOB MOCTOB B 30HE BO3JIEHCTBHS 3HAKOIIEPEMEHHBIX TEMIIEPATyp CIEIyeT
MPUMEHSTh CBall M CBaU-CTOJIOBI CIUIOIIHOTO CEYCHHUS C 3alUTHBIM CJIoeM OeTOHa (JI0 MOBEPXHOCTH
paboueli apmarypbl) He MeHee 5 cM. B paifonax c¢ temmeparypoil Bo3myxa Beime muHyc 40 °C
JIOITYCKAaeTCs] BHE aKBATOPHH HCIIOIb30BATh CBAaM CIIOIIHOTO CEYEHHSI, TIOJIbIE CBaN M CBAH-000JIOYKH C
3aIIUTHBIM ClIoeM OeTOHa He MeHee 3 CM IIpU YCJIOBHHU OCYIIECTBICHHS Mep IO HpPEeIOTBPALICHHIO
00pa3zoBaHusl B HUX TPELIMH. B 30He mepeMEeHHOro ypoBHS MOCTOSIHHBIX BOJOTOKOB HE CIEIYeT, Kak
MIPaBUJIO, IIPUMEHSTH OypOHaOMBHBIE CBaX M 3alIOJTHEHHBIE OETOHOM CBan-000JI0YKH.

Jns 6ypoHaOWBHBIX cBall ()yHIAMEHTOB MOCTOB 3aIllUTHBIN cJI0i OeTOHa MOIHKEH OBITh HE MEHee
10 cm.

B 30He BO3#EHCTBHUS MOJOXKHUTEIBHBIX TeMIeparyp (He MeHee 4yeM Ha 0,5 M HHXKE YPOBHA
CE30HHOTO ITPOMEP3aHUs TPyHTa WIN IIOIOLIBHI JIEASHOTO ITOKPOBA) MOXKHO IIPUMEHSTH CBaM JIIOOBIX
BUIOB 0€3 OTPaHUYCHHUH 110 YCIOBHIO MOPO30CTOMKOCTH OeTOHA.

7.13. Tlpu pa3paboTke npoekra cBallHBIX (pyHIAMEHTOB HEOOXOIMMO YYHMTBHIBATH BO3MOXHOCTH
nojabemMa (BBIIOpA) THOBEPXHOCTH TPYHTa TNpH 3a0MBKE CBal, KOTOPBIH, Kak IIPaBHJIO, MOXET
MIPOHUCXOIUTD B CIy4asix, KOT/a:

a) TJIOIIAJKa CTPOUTENHCTBA CIOXKEHA MbUIEBATO-TIMHUCTBIME TPYHTAMH MSTKOIIACTHYHOM H
TEKyUYeIUTACTUYHON KOHCHUCTEHIUI NN BOJIOHACKHIIIICHHBIMU IBIJIEBATHIMU ¥ MEJIKUMHU MIECKaMH;

0) morpy>xeHue cBaii IPOU3BOJMUTCS CO JHA KOTJIOBAHA;



B) KOHCTPYKLIUS CBaiHOTO ()yHIaMEHTa IPUHATA B BUJIE CBAHOIO MOJIsl MM CBaHHBIX KyCTOB IPH
PacCTOSIHUU MEXAY UX KpalHUMHU CBasIMU MeHee 9 M.
CpenHee 3Ha4eHHE MOABEMA IIOBEPXHOCTH IrpyHTa N, M, ciieayeT onpeaemsits mo Gopmysie

Vo
h = k K ’ (30)
rae K - koadduument, npuHUMaeMblii paBHbIM 0,5-0,7 B 3aBUCHMOCTH OT CTENEHH BJIQKHOCTH
TPYHTa, COOTBETCTBEHHO paBHoii 0,9-1,0;
V,, - 00beM Bcex CBail, IOrpyKaeMbIX B TPYHT, M;
A, - TUTOIIA L 32a0MBKY CBall MIJIM TUTONIAh THA KOTJIOBAHA, M.

8. OCOBEHHOCTH NPOEKTUPOBAHMSI CBAMHBIX ®YHIAMEHTOB B
IMPOCAJIOYHBIX TPYHTAX

8.1. IlpumeHenue cBaiHBIX (YHZAMEHTOB B YCIOBHSAX IPOCAJOYHBIX TI'PYHTOB JOJDKHO OBITH
000CHOBaHO TEXHHKO-JKOHOMHYECKHM CPAaBHEHHEM BO3MOJKHBIX BapHaHTOB IPOCKTHBIX pEIICHUH
CBalHBIX ()yHAaMEHTOB U (PyHIAMEHTOB Ha €CTECTBEHHOM OCHOBAHUH.

[MpoekTupoBanue cBaiiHBIX (YHAAMEHTOB B TPYHTOBBIX ycioBusix |l Tuma mo mpocamouHOCTH
JIOJDKHO BBITIOTHATHCS CTIEHUATN3UPOBAaHHBIMY OPTaHU3AUSMH.

8.2. Ilpu MH)XEHEPHO-TEOJIOTHYECKHX H3BICKAaHHMAX Ha CTPOMTEIBHBIX IUIOIIAIKaX, CIIOKEHHBIX
MIPOCAIOYHBIMU TPYHTAMH, CIIEAyeT OMNPEAEISATh TUI I'PYHTOBBIX YCIOBHM C YKa3aHHEM YacTHBIX U
MaKCHMaJIbHBIX BO3MOXKHBIX 3HAYEHUH MPOCAIKU TPYHTOB OT COOCTBEHHOTO Beca (IPU MOACHIITKAX - C
YYETOM Beca IOJACBHINKH) M BBIACIATH CIOM TPYHTA, B KOTOPBIX MOTYT OBITH 3ariyOJeHBl cBaul B
COOTBETCTBUU C TPeOOBAaHUAMH II. 8.4.

Jlist MccnenoBaHusl TPYHTOB JIOJDKHBI OBITH BBIOJHEHBI OypeHHE CKBaXKHMH M MPOXOJKa IIypQoB.
PaccrosiHne Mexay BHIpaOOTKaMHM Ha3Ha4yaeTcs B 3aBHCHUMOCTH OT CJIOXKHOCTH HH)KEHEPHO-
TEOJIOTHYECKHX YCIOBUH IUIONIa KU U JOJDKHO ObITh He Oosee 50 M. B mpenenax KOoHTypa OTAENBEHO
CTOSIILIETO 3/IaHMS MM COOPY’KEHUS JIOJDKHO OBITh HE MeHee 4 CKBaKHH, a Ul 3AaHUH C IJIOIIAAbI0
3acTpoiiku Meree 1300 M? - 3 CKBaKHHEL.

Ha 3actpanBaeMoi TeppUTOPHH JOJDKEH OBITH TIIATEIBHO W3Y4YEH THAPOTEOJIOTMYECKUH PexuM
MOJ3EMHBIX BOJ U JaH MPOTHO3 BO3MOXKHOTO €r0 M3MEHEHUS MPU SKCIUTyaTallud NPOEKTUPYEMBIX U
CYILECTBYIOUINX 3/IaHUN U COOPYKEHUH.

Ou3uKko-MexaHUYECKUe, B TOM 4YHCJIE TPOYHOCTHbIE M Je(OpPMAIMOHHBIE XapaKTEPUCTHKU
MPOCAJOUHBIX U APYIMX BHJOB I'PYHTOB, MU3MEHSIONIMX CBOM CBOICTBA IpU 3aMauyuBaHWUM, JTOJIKHBI
OINpPENAENATHCS Al COCTOSTHUS IPUPOJHOMN BJIAXKHOCTH IPU TOJTHOM BOAOHACHIIEHUH.

8.3. Tlpu nNpOEKTUpOBaHWUM CBAaWHBIX (QYHIAMEHTOB B TPYHTOBBIX ycinoBusx Il Tuma mo
MPOCaJ0YHOCTH C BO3MOXKHOH MPOCA/IKOH IPYHTOB OT COOCTBEHHOTO Beca cBhIle 30 ¢M clieyeT, Kak
MIPaBUJIO, TIPElyCMaTpUBaTh MEPOIIPHUSATHS 110 EPEBOAY IPYHTOBHIX ycnoBuii || Tnna B | mytem cpeskn
TPyHTa WIX yIJIOTHEHHS TPEJBAPUTEIBHBIM 3aMaulBaHUEM, 3aMa4YMBAHUEM CO B3PBIBOM, TPYHTOBBIMU
CBasIMH MW JIPyTUMH MeToAaMH. lIpM COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHYECKOM OOOCHOBaHHU
yKa3aHHBIE CIIOCOOBI JIOJDKHBI OOECHeuMBaTh YCTPaHEHHE IIPOCAJKM TPYHTOBOW TONIIM OT €€
COOCTBEHHOTO Beca B TpeJieliax IUIOMAaN, 3aHUMaeMOH 3/1aHHEM HIIH COOPYKEHHEM, U Ha PAacCTOSIHUH,
PaBHOM MOJIOBUHE MTPOCAJOYHON TOJIIN BOKPYT HETO.

8.4. CpaiiHble (QyHIAMEHTHI Ha TEPPUTOPUSAX C MPOCAZOYHBIMH TPYHTAMU HPU BO3MOKHOCTH
3aMa4MBaHUS [PYHTOB CIEAYET IPUMEHSATh B CIIydasix, KOI/la BO3MOXKHA IIPOpe3Ka CBasMH BCEX CIOEB
MPOCAJ0YHBIX U IPYTUX BUJIOB TPYHTOB, IPOYHOCTHBIC U () OpMaMOHHBIE XapaKTEPUCTUKH KOTOPBIX
CHIDKAIOTCSI TIPH 3aMauuBaHuWU. HWKHHME KOHIIBI CBail JNODKHBI OBITh 3ariyOsieHbl, KaKk MpaBUIIO, B
CKaJbHbIE TPYHTHI, IeCUaHble IJIOTHBIE M CpeJHEH IJIOTHOCTH, MBLIEBATO-IJIMHUCTBIE TPYHTHI C
TOKazaTeJleM TEKyYecTH B BOJOHACHIIIEHHOM cocTossHuM | < 0,6 11 Bcex BHIOB CBail B TPYHTOBBIX
yenoBusax | tuma, I < 0,4 nma 3a6uBHBIX cBail U || < 0,2 qmst GypoHaOMBHBIX CBail MPH Sg g < Sy B
rpyHTOBBIX ycnoBuax |l tuma, 1 < 0,2 nns 3a0uBHBIX cBail n 1. < 0 171 6ypoHaOMBHBIX CBall NpH Sgg <
Su B IpyHTOBBHIX ycinoBuax Il Tuma (rae Sgg - Mpocajka OT COOCTBEHHOIO Beca IPYHTa C y4eTOM
MOJCHINKA WIN APYroil MPHUrpy3KH €ro IMOBEPXHOCTH). 3ariyOneHue cBail B yKa3aHHbIE T'PYHTBHI
JIOJDKHO Ha3HAuaThCsl 110 pacyeTy Kak HauOoubllee M3 YCJOBHS, YTO OCaJKa CBaW HE IPEBBICUT
NPE/ICIbHYI0 OCaJIKy Sy, M M3 YCIIOBHS oOecIieueHns: TpedyeMOoil HecyIe CrlocOOHOCTH CBaH.

[Mpumeuanusa: 1. Ecam mpope3ka yKa3aHHBIX TIPYHTOB B KOHKPETHBIX CIy4yasX OSKOHOMHUYECKH
HelenecooOpas3Ha, TO B TPYHTOBBIX YCIOBHSX | Tuma mo mpocagoyHocTu Ajs 3aaHui u coopyxenuil |l xmacca
JIOITyCKaeTCsl YCTPOUCTBO cBail (kpoMe cBaii-000i04eK) ¢ 3arryOieHueM HH)KHUX KOHIIOB HE MeHee yeM Ha 1 M B
CJIOH IpyHTa ¢ OTHOCUTEIBHOM Mpocago4HoCThiO Sg < 0,02 [mpu nasnenun He menee 300 xlIla (3 Kkre/cm?) u He
MEHee JaBJIeHUS, COOTBETCTBYIOIIETO JABICHUIO OT COOCTBEHHOI0 Beca IpyHTa M Harpy3KH Ha €ro MOBEPXHOCTH |



IOpU YCJIOBHUH, YTO B ITOM CiIydae OOECIICUMBAETCS Hecyllas CHOCOOHOCTh CBal, a CyMMapHble 3HAYCHHS
BO3MOXHBIX IIPOCAZOK U OCAJOK OCHOBAHHS HE IMPEBHIMIAIOT MPEETbHBIX 3HAYCHUN IS 3[aHUS U COOPYKEHHS
IpU HEPaBHOMEPHOM 3aMauYHBAHUH TPYHTOB.

2. CBan-KOJIOHHBI OJHOSTaXHBIX 3maHui ||l xiacca B TpyHTOBEIX ycnoBmwsx | Tuma mormyckaercst onmmpathb
HIDKHIMHU KOHIIAMHU Ha TPYHTHI € Sg > 0,02, ecinu Hecymasi ciocoOOHOCTD CBail MOATBEPKACHA UCTIBITAHUSIMU.

8.5. B ciyuae, eciu mo pe3yjibTaTaM HHXEHEPHBIX H3BICKAHHH YCTaHOBJIEHO, YTO IOTPYKCHHUE
3a0MBHBIX CBall B IPOCAOYHbIE TPYHTHl MOXET OBITH 3aTpPyJHEHO, B IIPOEKTE JOJDKHO OBITh
MPEAYCMOTPEHO YCTPOMCTBO JHMIEPHBIX CKBAXWH, JHAMETP KOTOPHIX B IPYHTOBBIX ycioBusAX | Tuma
cllelyeT HazHayaTh MeHee pasMepa cedeHms cBau (1o 50 MM), a B IpyHTOBBIX ycioBusx |l tuma -
paBHBIM emy min MeHee (1o 50 mMMm). B mocnemHeM ciyuae IHIEpHBIE CKBa)KHHBI HE JOJIKHBI
BBIXOUThH 32 IPEIeIIbl IPOCEIAIOIIEH TOIIH.

8.6. Pacuer cBaif, mpuUMeHSeMbIX B TPYHTOBBIX yCJIOBHAX | Twma, ciemyer HpOWM3BOIUTH B
COOTBETCTBUM C YyKa3aHWSAMH pa3d. 4, 6 U PEeKOMEHAYeMOro MPHIOKEHUs | ¢ yderoM TOro, 49To
COIPOTHBIIEHHS TPYHTOB IO/ HIKHUMH KOHI[aMU R 1 Ha GoxoBo# moBepxHoctH f; cBau (cm. Tadi. 1, 2
u 7), koodduimenTsl nponopuroHadbHOCTH K M a (CM. peKoMeHayeMoe Npuioxkenue 1), Moaynb
nedopmanuu E, yroa BHYTPEHHETO TPEHUS ¢ U yIEIbHOE CLEIUICHUE ¢ JIOJDKHBI OINPEACTSATHCS MPH
YCIIOBUSIX:

a) eclli BO3MOXXHO 3aMauMBaHUE TPyHTa - TO IIPH TIOJIHOM BOJOHACHIIMIEHHH TPYHTA, MPU 3TOM
pacdeTHble TaOMWYHBIE XapPaKTEPUCTHKM CIeIyeT TPHHUMATh IIPH IIOKa3arelie TEeKy4decTH,
orpenesieMoM 1o Gopmyire

0,9y
Ty W
l=—Ts (31)
W, W,

rze e - K03()(OUIIMEeHT TOPUCTOCTH TPYHTA IPUPOAHO IIIIOTHOCTH;

Y - YACTBHBIHA Bec BOmBL; ¥, = 10 kH/M® (1 Te/M);

% - YIICIbHBIA BEC TBEPIBIX YACTHII, xkH/M® (TC/M3);

Wp, WL - BIaXHOCTh IpPyHTa Ha TPaHMIE PACKaThIBAHWS M HA TIPAHULE TEKYy4eCTH B JOJIAX
CIMHUIIBL;

ecnu 1o ¢popmyite (31) I < 0,4, cnenyer npuanmars |, = 0,4,

0) ecim 3amMayMBaHHWE TPYHTA HEBO3MOXHO - TO Tpu BiaxHocTw W u mokazatene TekydecTd |
rpyHTa B npuposaHoM cocrosHuu (korna W < Wy, npunumaercs Wp).

8.7. Hecymas cnocoOHOCTh cBaif B BEINITAMIIOBAHHOM JIOXKE, IPUMCHSIEMBIX B TPYHTOBBIX
ycnoBusix | Tma, MOMMKHA Ha3HAYATHCS B COOTBETCTBHH C TpeOoBaHUAMH 1. 4.4 Kak IS 3a0MBHBIX
CBail ¢ HAKJIOHHBIMH IPAHSIMH [IPH COOIOICHIH JOMOJHUTEIBHBIX TPEOOBAHHM, H3JI0KEHHBIX B 11. 8.6.

8.8. Hecymiyto crmocoOHOCTH cBaif, MPUMEHSIEMBIX B TPYHTOBBIX yCIOBUAX | THIa, Mo pesynbraTam
WX CTaTMYECKHUX HCIBITAaHUH, MPOBEACHHBIX C JOKAJIhHBIM 3aMadMBaHHWEM TPyHTa B Mpelenax Bceit
el cBau coracHo 'OCT 5686-78, cieayeT onpeaesTh B COOTBETCTBUH ¢ TPEOOBaHUSIMH Pa3l. 5.

B rpyHTOBBIX yCnoBusX | TUIIa IPH HATMYUK OIIBITA CTPOUTENLCTBA HA 3aCTPAaUBAEMON TEPPUTOPHU
MU pe3yJbTaTOB paHEE BBIMOJHCHHBIX CTATUYCCKHAX WCIBITAHUA CBall B AHAJIOTUYHBIX YCIOBHSIX
WCTIBITAHUS CBA JIOMTyCKaeTCs He TIPOU3BOIUTD.

He nomyckaercst ompenensTh HECYIIYIO CIIOCOOHOCTh CBall M CBaii-000JI0YEK, YCTPAaHBACMBIX B
MPOCaJ0YHBIX IPYHTaX, IO JaHHBIM PE3yJbTaTOB UX JUHAMHYECKHUX HCIIBITAHUI, a TaK)Ke ONpeelsITh
pacueTHBIC COIMPOTHBIICHUS MPOCATOYHBIX TPYHTOB IIOJ HIDKHAM KOHIOM R w Ha OokoBoH
TIOBEPXHOCTH CBaM f; M0 JaHHBIM PE3yJIbTaTOB IMOJEBBIX HCIBITAHUNA 3THX TPYHTOB 30HIAMPOBAHUCM.
CraTHueckoe 30HIUPOBAHME JOIMYCKAaeTCS NMPUMEHSTh HIDKE TPAaHUIBI MPOCATOYHOM TOJIIU TNPH
BBIOOpE CJIOEB TPyHTA JUIsl ONTMPAHUs CBail B COOTBETCTBUH C II. 8.4.

8.9. B rpyHTOBBIX yCioBHsX | THIIA TOMHMO CBaif, yKa3aHHBIX B pa3[l. 2, CIEyeT TaK)Ke MPUMEHSITh
HaOMBHbIE OCTOHHBIC M JKEJIe300€TOHHBIE CBaH, YCTpanBacMble B IPOOYPEHHBIX CKBaXKHMHAX C 3a00eM,
YIUIOTHEHHBIM BTpaMOOBbIBaHHEM 1IeOHs Ha riiyOuHy He MeHee 3d (e d - quameTp CKBaXKHHBI).

B rpynroBeix ycmoBusx |l Tuma pexkoMmMeHIyeTcs NPUMEHSATh CBaW C aHTA()PHKIIMOHHBIMH
MOKPHITHSMH, HAHECEHHBIMHU Ha YaCTh CTBOJIA, HAXOIAIIYIOCS B TIpeiesiaX MpOCeIAr0IeH TOMIIH.

8.10. Cpau 1o HecyIiei CriocOOHOCTH I'PYHTOB OCHOBAHHsI B TPYHTOBBIX ycioBusx |l Tuma ciemgyet
PacCUUTHIBATh UCXOS U3 YCIOBHUS

F
N<-4—y.P, (32
Tk
roe N-  pacuernas Harpyska, kH (TC), Ha omHy cBaio, ompeneisseMas MPH NPOCKTUPOBAHUH

CBaiHBIX (DYHIAMEHTOB 3[JaHUI U COOPYKEHHH;



Fq- Hecymas ciocoOHocTh, KH (TC), onpenernsemasi B COOTBETCTBUM C II. 8.12;

% - KO3 PHULIHMEHT HAICKHOCTH, TPUHIMAEMBIH 110 YKa3aHusM 11. 3.10;

% -KO3(QUIHMCHT YCIOBHI pabOThl, 3HAYCHHE KOTOPOTO 3aBHUCHT OT BO3MOXHOI'O 3HAYCHUS
MIPOCANIKK TPYHTA Sg: TIPH Sgt = 5 cM ¥, = 0, put Sg > 28, % = 0,8, 111 IPOMEKYTOUHBIX 3HAUCHUH S ¥,
ONPENENACTCA HHTEPIIOISILIUEH;

P, - oTpunarenbHas cuia TpeHHUs, ONpeenseMas B COOTBETCTBUH ¢ II. 8.11.

HpI/IMe‘IaHI/I}IZ 1. 3nauenue Pn CJICAYET ONPEACNIATh, KaK IIPaBUIIO, AJIA MOJTHOCTHIO BOJOHACBHIIIICHHOTO I'PYHTA
(Ipu BO3MO>KHOM 3aMadMBaHUH TPYHTOB CBEpXY). B ciyuae 3amaunBaHus TPYHTOB CHU3Y (IIpH MOIBEME YPOBHS
MOJ3EMHBIX BOJI) OTPHUIIaTeNIbHAS CHJIa TpEeHUs P 7, ompenemnseTcs Uil TPYHTOB IPUPOJHOM BIaKHOCTH.

2. Ilo mpoyHOCTH MaTepuaja CBaW JOJDKHBI OBITh paccuuTaHbl Ha Harpy3ky N + P, (mpu 3aMauuBaHUU
rpyHTOB cBepxy) mwin N + P, (Ipy 3aMayrBaHUK TPYHTOB CHH3Y), ACHCTBYIOIIYIO Ha Tity6ouHe hg (em. 1. 8.11).

8.11. OrpunarensHast cuiia TpeHUs P, B BOJOHACKHIIIEHHBIX TPYHTaX U P} B IpyHTax NPHUPOIHOU
BIIQ)KHOCTH, JCHCTByIONIass Ha OOKOBOW IOBEpXHOCTH cBaw, KH (TC), IpHHUMAaeTcs paBHOH
HauOOJIBLIIEMY MPEIEIBHOMY COIPOTHBICHHIO CBAaW JUIHHON Ny MO HCIBITAHUSM BBLACPTHBAIOLICH
Harpy3koil cormacHo ['OCT 5686-78* cOOTBETCTBEHHO B BOJOHACHIIICHHBIX TIPYHTax M TPyHTax
MPUPOJTHOH BIaYKHOCTH.

Jlo mpoBeeHH s HCIIBITAaHUH Ha BBIICPTUBaHHE 3HAUYCHUE P, IOMYCKAeTCs ONPEAeNsTh o Gopmyie

hS
P =uXth, (33)
0

TlIe U - TIEPUMETP, M, y4acTKa CTBOJIA CBAH;
hg -  pacuerHas riyOuHA, M, 0 KOTOPOW MPOWU3BOAUTCS CYMMHPOBaHHE CHJI OOKOBOTO TPEHHS
MPOCEAAIOINX CJIOEB TPyHTa, NMPHHUMaeMas paBHOM TiyOMHE, Te 3HaYeHHE NMPOCAIKH TPyHTa OT
neiictBus cobctBeHHOro Beca paBHO 0,05 M; 3HaAUeHHE NPOCATKHA TPyHTA OCHOBAaHHA JOJDKHO
OTMpenessIThCs B COOTBETCTBHHM ¢ TpeboBanusmMu CHull 2.02.01-83;
7, - pacdeTHOE conmpoTHBIeHHe, Klla (Tc/M%), onpenensemoe 10 rayGuub h = 6 M o Gopmyite
G=¢oyglgdp +C,

31ech § - K03 (pureHT 60KOBOTO AaBIECHUS, TIPHHUMAaeMbIi paBHBIM 0,7;

@), C| - pacyeTHbIE 3HAYCHUS yIJla BHYTPEHHETrO TPEHUS U YJIENBHOTO CLEIICHHUS, OCPEHEHHBIE MO
rnyoune hy u omnpenensembie B cootBerctBur ¢ [OCT 12248-78 mo MeToqy KOHCONHUIHUPOBAHHOTO
IPEHUPOBAHHOTO cpe3a: mpu riyoune 6 M < h < hy 3HaueHHe T, IPUHUMACTCS OCTOSHHBIM M PABHBIM
3HAYCHHIO 7; HA TITyOUHE 6 M;

Oy~ BEPTUKAILHOE HAINPSIKEHHE OT COOCTBEHHOIO BeCa BOJOHACKHILIEHHOIO TPpyHTa, Klla (te/M);

h; -tonmmua, ™, -0 CIIOS TPOCAJOYHOTO TPYHTa, OCEHAOIICTO0 MPH 3aMayMBaHUH |
COIPUKAcaoNIerocst ¢ 00KOBOH MOBEPXHOCTHIO CBAH.

8.12. Hecymyto ciocobHoCTh Fy, KH (TC), cBaii, paboTaomux Ha CKUMAIOIIYIO HATPY3KY, CIEAyeT
OTIpENeNATE!

a) M0 pe3yJbTaTaM CTaTUYECKMX HCIBITAaHWW CBail C JIOKAIbHBIM 3aMauyMBaHUEM - KaK pa3HOCTb
MEXIy Hecymed CcHocoOHOCThIO cBald [UIMHOW | Ha BIAaBIHMBAKONIYI0 HArpy3Ky M HeCyIeH
CIIOCOOHOCTRIO CBall THHOM Ng Ha BBIICPTUBAIOIIYIO HATPY3KY;

0) pacyeToM B COOTBETCTBHMH C YKa3aHUSAMH II. 8.6 B yCIOBHUSX MOJHOTO BOJIOHACHIIIEHHSI TPYHTOB
B MpeIeNaX CJIOCB IPYHTA HIKE TITyOHHBI Ny

8.13. IlpoBeneHue cTaTHYECKUX UCIBITAHUK cBail B rpyHTax |l THHA 1Mo MpOCagouHOCTH SABIISETCS
00s13aTeNbHBIM.

8.14. lna 0co00 OTBETCTBECHHBIX COOPYXECHHMH M TPH MAaccoBOM 3acTpolke B paiioHax c
HEM3YYEHHBIMH TPYHTOBBIMH YCIOBHSMH CIEIyeT TPOU3BOJUTH HCIBITAHUS C JUINTEIBHBIM
3aMauMBaHUEM OCHOBAHUS JIO0 TOJIHOTO IMPOSIBICHHS MPOCAIOK IO Mporpamme, pa3pabOTaHHOW IUis
KOHKDETHBIX ~ YCJIOBHM C TIPUBJICUCHHWEM CIEHUATU3MPOBAHHOM  HAy4HO-HCCIIEIO0BATEIbCKON
OpTaHM3AIHH.

8.15. Eciu Ha GOKOBOM MOBEPXHOCTH CBail BO3MOXKHO MOSIBJICHHE OTPULIATEIIBHBIX CHII TPEHHS, TO
ocasKy cBaiiHOro (yHAaMeHTa W3 BHCAYMX CBail CIENyeT OINpelesTh Kak JUIl YCIOBHOTO
(yHnameHTa, KOTOPBI NPHHUMAETCS OrPaHWYEHHBIM C OOKOB BEPTHUKAJIBHBIMU IUIOCKOCTSIMH,
OTCTOSIIIIMMHU OT HAPYXKHBIX TPaHEeil KpaHUX PSIIOB BEPTUKAIBHBIX CBail Ha paccTOSHUA Nytd(oy mf4),
rae Ny - paccTOsIHUE OT HMUXKHEro KOHLA cBau A0 riiyOuHbI Ng; (¢ me - TO ke, uto B dopmyine (29),
OIpeesIeMOe B IpeIesiaX CI0EB Ha TITyOuHy Ny

ITpu moacyere Harpy30K K COOCTBEHHOMY BeCy YCIOBHOTO (h)yHIaMEHTa JOJDKHBI OBITh TOOABIICHBI
OTpULATeNbHble (HETaTUBHbBIE) CHJIbI TPEHUS], onpelielieHHbIe 110 Gopmyne (33) npu nepumerpe u, M,
PaBHOM IIEPUMETPY POCTBEPKA B HpeE/eNax €ro BHICOTHI M IEPUMETPY KycTa IO Hapy>XHBIM T'DaHIM



CBaii.

8.16. OmpeneneHne HEPaBHOMEPHOCTH OCATOK CBaWHBIX ()yHIAMEHTOB B MPOCATOYHBIX T'PYHTaX
IUIS pacueTa KOHCTPYKIMI 30aHUH 1 COOPY>KEHUH TOJKHO MPOU3BOAUTHCS € YUSTOM IIPOTHOZUPYEMBIX
M3MEHEHHH THAPOTeOJOrMYeCKUX YCIOBMH IUIOMIaAM 3acCTPOMKHM M BO3MOXKHOTO Haubolee
HeONaronpuaTHOrO BHJAa U  pAcIloJOXXEHHS HWCTOYHMKA 3aMayMBaHHs 10 OTHOIICHHIO K
paccuuThiBaeMOMY (DYHIAMEHTY WIIH COOPYKSHHIO B LIEJIOM.

8.17. B rpyHTOoBBIX ycnoBusx Il Tuma B ciyuae, Korma BO3MOXHA Ipocajgka IpyHTa OT
COOCTBEHHOTO Beca, IPUMEHEHNE CBalHBIX ()YHAaMEHTOB HE UCKIIIOYAET HEOOXOANMOCTH BBITIOITHEHHUS
BOJIO3AIMTHEIX Meponpuatuid. [Ipy 3ToM NOmKHA OBITH TaKkKe NMPEIyCMOTpPEHa paspe3ka 3JaHuid
OCaJIOYHBIMH IIBaMH Ha OJOKM NPOCTOH KOoHQUryparmuu. B IpPOU3BOACTBEHHBIX 3HAHMAX
NPOMBILIUICHHBIX ~ NPEANpUsSTHH, O0OOPYAOBaHHBIX KpaHamu, KpOME TOTO, JOJDKHBI — OBITh
MPEAYyCMOTPEHBl KOHCTPYKTHUBHBIE ~MEPONPHATHS, OOECIeunBaioie BO3MOXXHOCTh PUXTOBKU
MOIKPAHOBBIX ITyTeil Ha yBOCHHOE 3HAYCHUE PACUCTHOM OCaIKH CBalHBIX ()yHIAMEHTOB, HO HE MEHEe
HIOJIOBUHBI IPOCAKH TPYHTa OT COOCTBEHHOTO Beca.

8.18. Ilpm mpocamkax TpyHTa OT COOCTBEHHOTO Beca Oonee 30 cM cleAyeT YYHTHIBATh
BO3MOKHOCTb TOPU30HTANIBHEIX IIEPEMEIICHNI CBAiHBIX (YHIAMEHTOB, IONAJAIONIMX B IPEHEbI
KPUBOJIMHEWHOM YacTH NPOCAT0YHON BOPOHKHU.

8.19. B rpyHTOBBIX ycnoBusax |l Tuma mpu onpesieneHHH Harpy3ok, AEHCTBYIOIIMX Ha CBAHHBINA
(yHIaMeHT, CIeIyeT Y4YHTHIBATH OTPHLATENbHBIC CHJBI TPECHHS, KOTOPbIE MOTYT IOSBIATHCS Ha
PACIIONIOKEHHBIX BBIIIE IOJOIIBBI CBAHHOTO POCTBEpKa OOKOBBHIX IMOBEPXHOCTSAX 3arylyOJICHHBIX B
TPYHT YacTell 3aHusI WU COOPYIKEHUSI.

8.20. [Ipu mpuMeHeHNH CBaiHBIX (hyHIAMEHTOB IUIAHUPOBOYHBIE ITOJICHINTKK TPYHTOB Gonee 1 M Ha
TEPPUTOPHAX, CIOKECHHBIX MPOCAJOYHBIMH TPYHTAaMHM, IOIyCKAIOTCS TOJIBKO IIPH CHEHHaIbHOM
000CHOBaHMU.

8.21. [lpm mpoeKTHPOBAaHUH CBAWHBIX (PYHIAMEHTOB, YCTPAMBAEMBIX B TPYHTOBHIX ycioBusx |l
THIA, KOY(QQUIMEHT HAJEKHOCTH 110 HA3HAUCHUIO HE YUUTHIBACTCS.

9. OCOBEHHOCTH NPOEKTUPOBAHMS CBAMHBIX ®YHIAMEHTOB B
HABYXAIOIMUX I'PYHTAX

9.1. Ilpu nUPOEKTHPOBAaHHMH CBAifHBIX (YHIAMEHTOB B HaOyXaloLIMX TIPyHTaX JOIyCKaeTcs
MpeaycMaTpyBaTh Kak IMOJIHYIO MPOPE3KY CBAasIMM BCEl TOMNIIM HAOyXalomuX TPYHTOB (C OMHUpPAHUEM
HIDKHUX KOHIIOB Ha HeHaOyXalolyue TPYHTHI), TaK M YaCTHYHYIO NMPOpE3Ky (C ONMMpaHHeM HMKHUX
KOHIIOB HETIOCPECTBEHHO B TOJIIE HAOYXaIOMIUX TPYHTOB).

9.2. Pacyer cBaiiHbIX (yHJaMEHTOB B HaOyXamIMX TPyHTaX CIEAyeT IMPOU3BOJUTh II0
MPEe/ICIBHBIM COCTOSIHUSIM B COOTBETCTBUU C TPeOOBaHUSIMH, IPUBEJCHHBIMU B paza. 3-6. [Ipu pacuere
CBaiHBIX (DyHIaMEHTOB B HaOyxalomMX TpyHTaxX 1O AeGOpMaIMsM JOJDKEH TaKKe BBIIOIHSATHCS
JOTIOJTHUTEIIBHBIA PacyeT 1Mo OIpe/IeNICHUI0 oAbeMa CBall Mpu HaOyXaHWU IPYHTA B COOTBETCTBHH C
TpeboBanusamu mit. 9.4-9.6.

9.3. IIpn pacdere cBailHBIX (QYHIAMEHTOB B HaOyXaloOIIMX TI'PYHTax IO HECYIIEH CIIocOOHOCTH
3HAUCHUs PACUCTHBIX COMPOTHBIICHUI HaOyXaromMX I'PYHTOB MOJ HIKHUM KOHIIOM R M Ha O0KOBOii
TMMOBEPXHOCTHU fi CBan HJIHN CBaI/I-O6OJ'lO‘-IKI/I JOJDKHBI TPUHUMATbBCId Ha OCHOBAaHWM PE3YyJIbTAaTOB
CTaTUYECKMX MWCIBITAHUHA CBal W CBal-IITaMIIOB B Ha0yXaloIIMX TIPyHTaX C 3amMadyuBaHHEM Ha
CTPOWTEIHHON TUIOMIA/IKE WM TPHUJICTAIONINX K HEH TEpPUTOPHSX, MMEIOIINX aHAJOTWYHbBIE TPYHTHI.
Ilpn OTCYTCTBMM KO BPEMEHH IPOEKTHPOBAHHMSA CBaWHBIX (YHIAMEHTOB DPE3yJbTaTOB YKa3aHHBIX
CTATUYECKUX MCTIBITAHUI PacyY€THOC CONPOTHUBIICHUEC Ha6yxafonmx TPYHTOB IIOJ HUYKHHUM KOHIIOM Rn
Ha OOKOBO# MOBepXHOCTH fj CBail 1 cBaii-000I04YeK AUAMETPOM MeHee | M oImycKaeTcsl IPUHUMATh 110
Tabn. 1, 2 m 7 xak ans HeHaOyXaloUIMX TPYHTOB C BBEJICHHEM JIOMOJIHHUTEIHHOTO Kod(duImeHTa
yCIoBHiA paboThl IrpyHTa Yo = 0,5, YYUTHIBAEMOI0 HE3aBUCHMO OT APYTUX KO3(D(UIIMEHTOB yCa0BUI
pa0oTHI, MPUBEICHHBIX B Ta0I. 3 U 5.

9.4. TIoxpeM hgyp, M, 3a0UBHBIX CBaii, OTPYKEHHBIX B IIPEABAPUTEILHO IIPOOYPEHHbIC JIACPHEIC
CKBaXHHBI, HAOMBHBIX CBail 06€3 yIINpPEHHs, a TaKKe CBaii-000JI04eK, HE MMPOPE3AIOINX HA0YXAFOIIyIO
30HY IPYHTOB, CIIElyeT ONpPEeIsITh 10 popMyJie

hawp = (Rgy — i, )+l 5 % N, (35)

rae hgy - MOxBEM MOBEPXHOCTH HAOYXAIOIETO TPYHTA, M;

N 4wp - OIBEM CIIOSL TPYHTa B YpOBHE 3aJIOKCHUS HIDKHErO KOHIA CBall (B Ciydae IPOPE3KH
HaOyxatoero rpyHTa h g, = 0), M;

Q, o - xo3pPunmeHTr, onpenensemple o Tabn. 17, mpu sToM (2 3aBUCUT OT TOKasaTens d,



KOTOPBIH XapakTepu3yeT yMeHblIeHHe Jedopmanuu 1no riyOuHe MaccuBa IpU Ha0yXaHUM TPYHTa U
NpUHEMAETCS Ui HaOyXaromux rimH: capmatckux - 0,31 M, apanbcknx- 0,36 M™ M XBAJIBIHCKHX -
0,42 M

U - IepuMeTp CBau, M;

N - pacueTHast Harpy3ka Ha cBato, KH (Tc), onpeneneHHass ¢ KOI(QQHUIMEHTOM HaJIEKHOCTH IO
Harpyske % = 1.

[IpenenbHble 3HAUEHHs IOJBbEMA COOPY)KEHHH, a TaKKe 3HAUYCHHE IOABEMA ITOBEPXHOCTH
HaOyxatoIero rpyHra Ng, U HogbeMa ciosi IpyHTa B YPOBHE PACIIONOKEHHS HIKHUX KOHLIOB CBaii Ngy
CJIE/TyeT ONpeeNsTh B COOTBeTCTBUH ¢ TpeboBanussmu CHull 2.02.01-83.

Tabmuma 17
I'myOuna nmorpy>xeHust Koaddumment Q npu 3HaYCHUSX 4, Mt KoaddurmmeHT o, m%/xkH
cBau, M 0.2 03 04 05 06 (M%/1¢)
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 mpope3ke cBasMH HaOyXaroOIIUX CIIOCB TPYHTAa W 3ariyOJiecHNH WX B HeHaOyxaromme
TPYHTBHI IIOIbEM CBaHOTO (yHIaMeHTa OyIeT MPaKTHYeCKH UCKIIOYEH IIPU COOJIOICHUH YCIIOBHS

N > Fy, -0, (36)
Tk

rae Fgy - paBHOACHCTBYOMAS pacyeTHBIX CHI moabeMma, KH (TC), nelcTBYrOIMX Ha OOKOBOWM
TIOBEPXHOCTH CBaM, OTpeJelsieMas 0 pe3yabTaTaM MX MOJIEBBIX MCIBITAHWH B HAOYXalOIUX IPyHTaxX
WINA OmpejessieMas ¢ WCHOJh30BAaHMEM NaHHBIX TaON. 2 ¢ yd4eToM KOod(QQHIHEeHTa HAICKHOCTH II0
Harpyske Juist ciil HabyxaHust rpyHTa % = 1,2;

Faqu - Hecymas cnocobHocTh, KH (TC), y4acTKa cBau, pacroi0oXeHHOT0 B HEHa0yXaloIleM TpyHTe,
IpY JICHCTBUM BBIAEPTUBAIONINX HArPy30K;

% - TO ke, 4To B (hopmyuie (2).

9.6. IToawem cBail muameTpoMm Oosiee 1 M, HE MPOPE3AMONIMX HAOYXAIOIINE CIOM TPYHTA, AOJKEH
OMPEACIATECA KaK IJIsA d)yHIIaMeHTa Ha €CTCCTBCHHOM OCHOBAHHHU B COOTBCTCTBHHU C Tpe6OBaHI/IHMI/I
CHull 2.02.01-83. Ilpu 3TOM HOABEM CBaW C YHIMPEHHEM JOJKEH OIpPEeNAThCS NMpHU JEHCTBUU
Harpysku Fy, paBHOI:

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

rae N, Fg, - T0 ke, uTo B hopmyie (36);

%1 - pacUeTHOE 3HAUEHHE YaembpHOro Beca rpymTa, kKH/M® (Te/M);

Vy- 00BEM IpyHTa, NPENATCTBYIOIMH IOABEMY CBau, M, MPUHUMAEMBI paBHBIM 00BEMY
IpyHTa B MpeJAeNiax PacUIUPSIONIErOCsS YCEYCHHOTO0 KOHYcCa BBICOTOH h ¢ HIKHHM (MEHBIIHMM)
JIMaMETPOM, PaBHBIM quameTpy ymmperuns d, a Bepxuum auametpom d’=h + d (3mech h - paccrosuue
OT IPHUPOIHOI MOBEPXHOCTH TPYHTA JI0 CEPEIMHBI YIIUPEHUS CBaN).

9.7. Ilpu mpoeKTHPOBAaHUY CBaHBIX (DYHAaMEHTOB B HAOYXAIOMIMX IPYHTaX MEXJy NOBEPXHOCTHIO
TPYHTa 1 HIDKHEH IJIOCKOCTBIO POCTBEPKA JOIDKEH OBITh PETyCMOTPEH 3a30pP Pa3MEpOM, PAaBHBIM HIIH
6oJiee MaKCUMaJIBHOTO 3HAYEHUSI [I0JJbeMa IPYHTA IIPH €ro HabyXaHuH.

[Ipu tonmumue cinos HaOyxarmlero rpyHTa MeHee 12 M JOMyCKaeTcsi yCTpauBaTh POCTBEPK,
OIUpAIOIINiics HEMOCPEACTBEHHO Ha IPYHT, IIPH COOJIIOEHUH PacueTHOro yciosus (36).

10. OCOBEHHOCTHU NPOEKTUPOBAHUSI CBAHMHBIX ®YHJIAMEHTOB HA
IHOAPABATBIBAEMBIX TEPPUTOPUAX

10.1 TIpu npoeKTUpOBaHUM CBAHBIX (yHIAMEHTOB Ha NOApaOaThIBAEMBIX TEPPUTOPHUSLX KpOMe
TpeOOBaHMI HACTOSIIIUX HOPM JOJDKHBI coOmoaarees takxke Tpedoanns CHull 2.01.09-91: mpu sTom




Hapsily C AaHHBIMU WHXXCHEPHBIX W3bICKAHMU JUIsl IPOSKTUPOBAHUSI CBaHBIX (DYHIAMEHTOB JIOJKHBI
TaK)Ke HCIIOJIb30BAThCA JIaHHBIE TOPHO-TEOJOTMYECKMX W3BICKAaHWH M CBEICHUS 00 OXHIaeMBbIX
nedopmanusax 3eMHOM OBEPXHOCTH.

10.2. B 3ajanuu Ha MPOEKTUPOBAHUE CBAWHBIX (PYHIAMEHTOB Ha MOAPadaThIBAEMbIX TEPPHUTOPHIX
JIOJDKHBI  COZIEP)KaThCsl TOJyYEHHBIE IO pe3yibTaTaM MapKIIEHZEepCcKOro pacuera JaHHBIE 00
OKHJTaeMBIX MAaKCHMAaJbHBIX Ae(OPMAIMSIX 36MHOM IMOBEPXHOCTH HA y4YaCTKE CTPOHMTENIHCTBA, B TOM
YHCIe OCEJaHNE, HAKIIOH, OTHOCHTENIFHBIE TOPU3OHTAIbHBIE Je(OpPMaUi PACTSDKCHUS MM CXKATHS,
paauyc KpUBU3HBI 3¢MHOM [TIOBEPXHOCTH, BBICOTA YCTYIIA.

10.3. Pacyer cBaifHBIX (h)yHAAaMEHTOB 3IaHUH M COOPY>KCHHH, BO3BOAUMBIX Ha MOJPA0ATHIBAEMBIX
TEPPUTOPHSAX, NOJDKEH MPOU3BOANTHCA 110 MPEAETBHBIM COCTOSHUSM Ha 0CO00€ COYETaHHE HArpy3oK,
Ha3Ha4YaeMbIX C YUYETOM BO3/ICHCTBUI CO CTOPOHBI 1e(hOPMUPYEMOTO IIPH MOIPaOOTKE OCHOBAHMSI.

10.4. B 3aBHCHMMOCTH OT XapaKTepa COINPSDKCHHS TOJOB CBail C POCTBEPKOM M B3aUMOJACHCTBUS
(yHZaMEHTOB C TPYHTOM OCHOBAHUS B IPOIIECCE Pa3BUTHSA B HEM T'OPU3OHTAIBHBIX AedopMaiuii oT
MOIPa0OTKU TEPPUTOPUH PANTUIAFOTCS CICAYIONINE CXEMbI CBAHBIX ()YHIAMEHTOB:

a) KECTKHE - TIPH )KECTKOH 3aJIeJIKe T0JI0B CBall B pOCTBEPK ITyTEM 3aaHKEPHUBAHHS B HEM BBIIIYCKOB
apMaTypsl CBail WJIM HENOCPEACTBEHHOW 3a/J€NKH B HEM TOJIOBHI CBal B COOTBETCTBUH C
TpeOOBAHUAME, U3TIOKEHHBIMH B 11. 7.5;

6) MOJAATIIUBBIC - TIPU YCJIOBHO-IIAPHUPHOM COIIPSAKEHUU CBau C POCTBEPKOM, BBIITOJIHCHHOM
MyTEM 33/I€JIKH €€ TOJIOBBI B POCTBEPK Ha 5 - 10 cM MM COTIpsKEHNUS Yyepe3 OB CKOJIBKEHHUSL.

10.5. Pacuer cBaiiHbIX (DyHIaMEHTOB U UX OCHOBAHUH Ha MOAPA0ATHIBAEMBIX TEPPUTOPHSIX JTOIDKEH
IMPOU3BOAUTHCA C YUCTOM!

a) U3MEHEHNH (PU3UKO-MEXaHNYECKHX CBOWCTB TPYHTOB, BHI3BAHHBIX NMOAPAOOTKOW TEPPUTOPHH, B
COOTBETCTBUU ¢ TpeboBaHMsAMH 1. 10.6;

6) mepepaciipenielIeHUs] BEPTUKAIBHBIX HArpy30K Ha OTAEIbHBIC CBaW, BBI3BAHHOTO HAKIOHOM,
WCKpPUBJICHHEM M YCTYNOOOpa3oBaHMEM 3eMHOW TOBEPXHOCTH, B COOTBETCTBHU C TPEOOBAHUSMH II.
10.7;

B) JIOTIONHHUTENBHBIX HAarpy30K B TOPHU30HTAJBHOM IUIOCKOCTH, BBI3BAHHBIX OTHOCHTEIHHBIMU
TOPU30HTAIBHBIMU J1e(hOpMaIMsIMU TPYHTOB OCHOBAHHUSA, B COOTBETCTBHH C TpeboBarmsamu 1. 10.8;

10.6. Hecyuryto criocoOHOCTb 1O TpyHTY ocHoBaHMs F¢ kH (TC), cBail Bcex BHAOB, pabOTAarONINX
Ha C)KMMAIOIIYI0 Harpy3Ky, IPH MMoJIpaboTKe TEPPUTOPUH CIIEAYET ONPEACIATH 10 (hopMyIie

Fer = Jer Fa, (38)

TIE Jor - KOO(UIMEHT yclIoBUH pabOTHI, YYMTHIBAIOUIMH H3MEHEHHE (PHU3NKO-MEXaHHIECKUX
CBOHCTB T'PYHTOB M II€pepaclpeelIcHNe BEPTUKAIBHBIX HATPY30K MPH MOAPAOOTKE TEPPUTOPUU: JUIS
CBai-CTOCK B (h)yHIAMEHTax JIIOOBIX 3[JaHUIl U COOPYKEHUH jir = 1; Ui BUCSUYMX CBall B (hyHAaMEHTaX
TOJIATIIMBBIX 31aHUH U COOPYXKEHHUH (HarpuMmep, OIHOITAKHBIX KapKACHBIX C HIAPHUPHBIMU OMOPAMH)
¥%r = 0,9: ang Bucsumx cBail B (yHIaMEHTaX >KECTKMX 3JaHUH U COOpYKeHHH (Harmpumep,
OeckapKacHBIX MHOTOITAXHBIX 3/IaHHUH € )KECTKHMH y3JIaMH, CHIIOCHBIX KOPITYycoB) Jer = 1,1;

Fq- Hecymas cmocoOHOCTh cBam, KH (Tc), ompenmeneHHass pacdeToM B COOTBETCTBHH C
TpeboOBaHUAMU pa3ll. 4 WK olpeaeNeHHas 0 pe3ybTaTaM MOJEBbIX UCCIEN0BaHNHN, UCTIBITAHUHN CBait
JMHAMHYECKOH M CTaTUUECKON Harpy3KaMH M 30HAWPOBAHUS TPYHTA B COOTBETCTBUH C TPEOOBAHUSIMHU
pasn. S.

IIpumeuanue. B ciyvae kpyTomagaronyx MmiacToB, KpoMe TOro, CIeAyeT yUUThIBaTh 3aBUCAIINNA OT 3HAYECHHS
OTHOCHTEJIbHOM TOPU30HTATIBHOM TedopMaliiu &, MM/M, JTOMOIHATENbHBIH KoadbumenT y, = 1/(1 + 100 &)).

10.7. MomomHuTenpHBIE BepTHUKANBHBIE HArpy3kn + AN Ha cBau WM CBaM-00OJIOUKM 37aHUH U
COOPY’KEHUH C J)KECTKON KOHCTPYKTHBHOM CXEMOMU CIEIyeT ONpPEAEATh B 3aBUCUMOCTH OT PaCUETHBIX
3HAYEHUH BEPTUKAJIBHBIX HepeMeH_[eHI/Iﬁ CBaﬁ, BBI3ZBAHHBIX HaKJIOHOM, HUCKPUBJICHUEM,
yCTYNooOpa3oBaHUEM 3E€MHOI MOBEPXHOCTH, a TaKX€ TOPH30HTAIBHBIMH Ae(OpMalUsIMU TPYHTOB
OCHOBaHHMS IIPH YCIIOBUSX:

a) cBaifHbIe (DyHIAMEHTHI U3 BHCAYMX CBAil M MX OCHOBAaHMS 3aMEHSIOTCS B COOTBETCTBHH C M.6.1
YCIIOBHBIM (DyHIAMEHTOM Ha €CTECTBEHHOM OCHOBaHHH;

0) OCHOBaHHE YCJIOBHOTO (PyHJaMEHTa MPUHUMACTCS JIMHEHHO J1e(hOPMUPYEMBIM C MOCTOSHHBIMH
[mo nnmuee 371aHUST (COOpPYXKEHUs) WIIM BBLICIEHHOTO B HEM OTCeKa] MoayneM jaedopManuud M
KO3 PHUIIEHTOM ITOCTEIN TPYHTA.

Omnpenenenne  ONMOIHUTENBHBIX BEPTUKAIBHBIX HArpy30K IPOM3BOAMUTCS  OTHOCHTEJBHO
MPOJIOJIBHOM U TIONIEPEYHOMN OCEHl 3JaHus.

10.8. B pacuerax cBaiHBIX (YHIAMEHTOB, BO3BOAMMEIX Ha IOAPaOATHIBAEMBIX TEPPUTOPIIIX,
CllelyeT y4YUTBHIBATh IOTOJIHUTENbHBIC YCHIIUS, BO3HHUKAIOUINE B CBasX BCIEACTBHE HMX pabOTHl Ha
M3rud TOJA BIUSHUEM TOPH3OHTAIBHBIX IIEPEMEIEHUH TpYHTa OCHOBAaHUS NpU MoApadoTke



TEPPUTOPUH TI0 OTHOLICHUIO K IPOEKTHOMY IOJIOKEHUIO CBAil.

10.9. PacueTHOEe TOpH3OHTANBHOE TEpeMemeHue Us,, MM, TPyHTa IPU MOAPaOOTKE TEPPUTOPHU

CJIelyeT ONpeeaTh 1o hopmyIie
Usr = 7% Jc & X, (39)

TI€ % ) - COOTBETCTBEHHO KO3((HIMEHTH HAAEKHOCTH IO HAarpy3ke M YCJIOBUH paboOTHl AJIS
OTHOCHTENBHBIX TOPU30HTAJBHBIX Jedopmanuii, npuaumaemsie cornacio CHull 2.01.09.-91;

& -OXKHJAaeMOoe 3HAYeHHWEe OTHOCHUTENBHOM TOPH30HTAIBHON JaedopMaluy, OmIpenessieMoe II0
pe3ynbTaTaM MapKIIEHIepCcKOro paciera, MM/M;

X - PacCTOSTHUE OT OCH pPacCMaTpUBAEMOM CBaW JIO LIEHTPAIBLHOW OCH 3MaHHs (COOPYKEHHS) C
POCTBEPKOM, YCTpanBaeMbIM Ha BCIO JUIMHY 37aHUs (OTCeKa), MM 10 OJIOKa >KECTKOCTH KapKacHOTO
31aHus (OTCEeKa) C POCTBEPKOM, YCTPAMBAEMbIM 0] OTJEIbHBIE KOJOHHEL, M.

10.10. CaaiiHble (QyHIAMEHTHI 3[JaHUN W COOPYXKEHHWIl, BO3BOJMMBIX Ha MOJPaOATHIBAEMBIX
TEPPUTOPHSX, CIECOYET NPOEKTHPOBATh MCXOAS M3 YCIOBHH HEOOXOJMMOCTH Iepeladyd Ha POCTBEPK
MHHUMAJIbHBIX YCHJINH OT CBaif, BOSHUKAIONINX B pe3yJbTaTe Je(opMann 3eMHOH TOBEPXHOCTH.

J1J1s1 BBITIOJTHEHNUS 3TOTO TpeOOBaHMA HEOOXOIUMO B IIPOEKTAX IPELyCMaTPHBATh:

a) paspe3Ky 3JaHUS WM COOPYKEHHS Ha OTCEKM AJS YMEHBIICHUS BIUSHHUS T'OPHU30HTAJIBHBIX
MepeMeIeH IPyHTa OCHOBaHUS,

0) MpenMyIIEeCTBEHHO BHCSYME CBaW AJSI 3[JaHUI M COOPYKEHHH C >KECTKOW KOHCTPYKTHBHOU
CXEMOH Ul CHM)XEHHS MOTOJIHUTENBHO BO3HUKAIOIUX YCHIMH B BEPTUKAIBHON IJIOCKOCTH OT
UCKPUBIICHHUS OCHOBaHMUS;

B) CBal BO3MOXXHO MEHBIIEH MXKECTKOCTH, HalpUMep MpU3MaTHUECKUe, KBaJpaTHOTO WIH
IPSMOYTOJIBHOTO TIONEPEYHOr0 CEYEHUs, INpHYeM CBad MPSMOYTOJBHOTO CEYCHHS CIEAyeT
pacronaratb MEHbIIEH CTOPOHO! B IPOOJILHOM HAIPaBICHUH OTCEKa 3/1aHN;

I') IPEeUMYIIECTBEHHO MOIAT/INBbIE KOHCTPYKIIMU COTIPSDKEHHS CBall ¢ POCTBEPKOM, YKa3aHHBIE B II.
10.4;

J) BBIpaBHUBAaHUE 3/IaHNH € TIOMOIIBIO TOMKPATOB WJIN JIPYTUX BBIPABHUBAIOIINX yCTPOWUCTB.

IIpn paspe3ke 3maHUA WIN COOPYXKEHHUS Ha OTCEKHM MEXIYy HHMH B POCTBEPKE CIIEAyET
npeaycMaTpUBaTh 3a30pbl (IeOpMaIMOHHBIC IIBBI), pa3Mepbl KOTOPBIX OMNPEACNSIOTCS Kak JUis
HIDKHUX KOHCTPYKIMH 3/IaHUH U COOpY)KEeHH B cooTBEeTCTBUU ¢ TpeboBanmsamu CHull 2.01.09-91.

10.11. Cpaiinbie (GyHAaMEHTBI CIEIYeT NPUMEHATh, KaKk MPaBHIO, HAa MOAPabATHIBACMBIX
tepputopusax | - IV rpynm, B ToM ducne:

a) ¢ BUCSYMMHU CBasIMH - Ha TeppuTopusix | - IV rpynm s mro0bIX BUIOB M KOHCTPYKLUH 3aHUi 1
COOpY>KEHUl;

6) co cBasMmu-croiikamm - Ha Teppuropusx Il w IV rpymm mms 3manuii m coopykeHwuii,
MPOEKTHUPYEMBIX C MOJATINBON KOHCTPYKTHBHOM CXEMOH 3MaHHs MPH UCKPUBJICHUH OCHOBAHUSA, a JJIS
IV rpynmel - Takke W JUId 31aHUH U COOPYXKEHHUH, MPOEKTUPYEMBIX C JKECTKOH KOHCTPYKTHBHOM
CXEMOH.

[pumeuanust: 1. Jlenenue noapabaTbiBaeMbIX TEPPUTOPHI Ha rpymibl npuHATo cornacHo CHull 2.01.09-91.

2. CBaun-0000uKky, HaOUBHEIE U OypoBbIe cBau auametpoM Oomee 600 MM M Apyrue BHIbI KECTKHX CBaii
JIOIYCKaeTCsl IPUMEHSITh, KaK MPaBHJIO, TOIBKO B CBAHHBIX (PyHIaMEHTaX C MOJATIMBON CXEMOI P CONMPSIKEHUN
UX C POCTBEPKOM uepe3 IIOB CKOJIbKeHHs (cM. 1. 10.4.).

3. BarunyOneHne B TPYHT CBail Ha MNOApaOaThHIBAEMBIX TEPPUTOPHSAX JODKHO ObITh He MeHee 4 M, 3a
UCKJIIOUCHHEM CIIy4YacB OIMUPAHUSA CBaii Ha CKaJbHbBIE I'PYHTHI.

10.12. Ha noapabarbiBaeMbIx Tepputopusix Ik - IV rpynn ¢ Bo3MOXXKHBIM 00pa3oBaHHEM YCTYIIOB,
a TaKkKe Ha IUIOMIAAKaX C TEOJOrMYEeCKUMH HapyIICHUSMH INPHMEHEHHE CBAaiHBIX (YHAaMEHTOB
JOIYCKaeTCsl TONBKO IPH HAJIWYUH CIICIHAIBHOTO 000CHOBAHMS.

10.13. KoHcTpyKuusi CONpsDKEHHs CBail C POCTBEPKOM JOJDKHA Ha3HAYaThCsl B 3aBUCUMOCTH OT
3HAUEHMSI OXKMJAEMOTO TOPHU3OHTAJIBHOTO MEpEeMEIICHHs TI'PyHTa OCHOBaHHS, NPUYEM IpelebHbIC
3HAUCHUs] TOPH3OHTAJBHOIO IIEPEeMEIIeHUs M CBail He IOJDKHBI IPEBBHINIATh IPH CONPSDKCHUH C
poctBepkoM (cm. 1. 10.4), cm:

2 - )KECTKOM;

5 - MoJaTIMBOM, YCIIOBHO-IIAPHUPHOM;

8 - T0 ke, yepe3 MIOB CKOJIBKEHUS.

HpHMeanHe. I[J'IH CHIDKCHHUS 3HAYCHHH yCPIHPIﬁ, BO3HHUKAOUIUX B CBasgX U POCTBEPKE OT BO3}1€I>’ICTBPI$I
TOPU3OHTAJIbHBIX nepeMemeHI/If/i rpyHTa OCHOBAHUs, a TAKXKE IJId obecIeueHust HpOCTpaHCTBeHHOfI yCTOﬁ‘IHBOCTI/I
CBAHBIX (YHIAMCHTOB 3[aHUs (COOPY>KCHHS) B LICJIOM CBad CBAaHOIO MOJS B 30HE JCUCTBHS HEOOJBIIMX
nepemenieHuil rpyHta (1o 2 cM) ciegyeT HpeAyCcMaTpuUBaTbh C XKECTKUM COIpPSIKEHUEM, a OCTalbHblE - C
IOJATIIMBBIM (IHapHI/IpHLIM WA COIPSHPKEHUEM YCPE3 1IOB CKOJ'II))KCHI/ISI).



10.14. CgaiiHble pOCTBEPKH JOJDKHBI PACCUNTHIBATHCS HA BHEIIGHTPEHHOE PACTSDKEHUE M CKATHE, a
TaKkKe Ha KpydYeHHE NpHU BO3ICHCTBHM HAa HHUX TOPWU3OHTAIBHBIX OMOPHBIX pEaKnWii OT cBai
(TmomepevHo# CHIIBI M M3rHOAIOIer0 MOMEHTA), BBI3BAaHHBIX OOKOBBIM JaBJIEHHEM Ae(hOpMUPYEMOTo
IIpU NOPabOTKe TPYHTa OCHOBAHMUS.

10.15. TIpu mpuMeHeHHH CBaHBIX (PYyHAaMEHTOB C BBICOKHM POCTBEPKOM B OETOHHBIX ITOJIAX WA
JIPYTHX JKECTKUX KOHCTPYKIMAX, YCTpPAaUBaeMbIX Ha IMOBEPXHOCTH TPYHTA, CIEAYeT MpeayCMaTpPUBATh
3a30p MO BCeMY MEepUMETPY CBail MHUPUHON HE MEHEe 8 CM Ha BCIO TONIIUHY KECTKOW KOHCTPYKIIMHU.
3a30p cienyeT 3amoNHATh IUIACTHYHBIMU WM YOPYTHMMH MaTe€pHallaMH, He 00pa3yroIMMHU YKECTKOU
OTIOPHI [T CBA IPH BO3JCHCTBUU TOPHU30HTANBHBIX TIEPEMEIICHUH TPYHTa OCHOBAHUS.

11. OCOBEHHOCTHU MPOEKTUPOBAHUSI CBAMHBIX ®YHJIAMEHTOB B
CEMCMHUYECKHUX PAMOHAX

11.1. IIpu mpoeKTHpoBaHNY CBaWHBIX (PyHIAMEHTOB B CEHCMHUYECKHX pailoHax KpoMme TpeOoBaHMI
HACTOSIIIMX HOPM clienyeT cobmonaTth Takke Tpedboanns CHull 11-7-81 *; mpu sToM B gonoiHeHne K
MarepualiaM WH)XEHEPHBIX M3BICKAHWH Ui MPOSKTHPOBAHUS CBalHBIX (pyHIAMEHTOB IOJKHBI OBITh
WCIIONIb30BaHbI JJAHHBIE CEHCMUYECKOTO MUKPOPaHOHMPOBAHHMS TUIOMIAKH CTPOUTEIHCTBA.

11.2. Caaiinbie (yHIAMEHTHI 3[JaHUI W COOPYKEHHH C Y4eTOM CeHCMHUYECKHX BO3ICHCTBUI
JIOJDKHBI PacCUMTHIBaThCs Ha 0co0O€ cOYEeTaHWE HArpy30K IO IPENeNbHBIM COCTOSHUSIM IIE€PBOM
rpynnsl. [Ipn aToM HE00X0IMMO MpeyCcMaTpUBaTh:

a) OIpeJeNieHne HEecyIleil CoCOOHOCTH CBaW Ha CXKHMMAIONIYI0 M BBIICPTHBAIOIIYI0 HAarpy3KH B
COOTBETCTBHU C TPeOOBaHUAMH pa3y. 4;

0) MPOBEPKY YCTOMYUBOCTH TPYHTA MO YCIOBUIO OrPaHUYCHHS JABJICHU, IEPeIaBacMOro Ha TPyHT
OOKOBBIMHU TTOBEPXHOCTSIMU CBali, B COOTBETCTBUH C TPEOOBAHUIMH PEKOMEHAYEMOTO IPHIIOKEHUS 1;

B) pacueT cBail MO TNPOYHOCTH MaTepHajla Ha COBMECTHOE JEWCTBHE pACUETHBIX YCHIHMH
(TpOIONIBHOM CHIIBI, M3THOAIONIETO MOMEHTA U IIOIIEPEYHOI CHIIbI), 3HAUCHUS KOTOPBIX OMPENEITIOTCS
M0 YKa3aHUSIM PEKOMEHIyeMOro TMpWIOKEeHHss | B 3aBUCUMOCTH OT pacyeTHBIX 3HAYCHUUN
cellcMUYeCKHX Harpy30K.

ITpn yka3aHHBIX B MOJIYHKTaX «a» - «B» pacyeTax JOJDKHBI BBIIOJIHATHCS TakXke TpeOoBaHUS,
npuBeneHnbie B . 11.3 - 11.8.

HpHMeanHe. HpI/I OIPENACICHUU PACUCTHBIX 3HAYECHHH CEHCMHUYECKHX Harpysok, Z[eﬁCTByIOHII/IX Ha 3J1aHHC
WIN COOPY2KEHUE, BBICOKUI CBalfHBII POCTBEPK CIIelyeT pacCMaTPUBATh KaK KapKaCHbIM HIDKHUM 3Tax.

11.3. TIpu pacyere Hecymiel ClIOCOOHOCTH CBai Ha CKMMAIOINIYIO MJIM BBIICPTHBAIOIIYIO HArPY3Ky
Feq 3HaueHns R u f; cnenyer yMHOXHUTH Ha HOHMDKAroImue Ko3(QUIMEHTH yCIOBHI paboThl IpyHTA
OCHOBAHUS Jeq1 U Jeqz, MPUBEJICHHBIE B Ta0I. 18.

3Havenus R cneyer TakKe yMHOXKHUTL Ha KOO(QQULIMEHT yCIOBUH PabOTHI Yeq3, NPHHUMAEMBIH: Yeqa

=1lmpn [ >3u jge =09 mpu [ <3, rne | npusenennas ammua cBau, ONpesiensemMas Mo YKa3aHHAM
PEKOMEHIYEMOTO MPUIIOKEHUS 1.
Kpome Toro, conporuBnenne rpyHTa fi Ha 60KOBOW MOBEPXHOCTU CBAM 10 PacUYETHON rTyOMHBI hy
(cMm. . 11.4) cnenyer npuHUMATh PaBHBIM HYJIIO.
11.4. PacuerHas Tiy6uHa hy 10 KOTOpOW HE YUYHMTHIBACTCS CONMPOTHBICHHE TPyHTA HA OGOKOBOM
MIOBEPXHOCTH CBaw, orpezaeisercs no ¢popmyie (40), Ho npuHuMaercs He 6oree 3/ .
hy = a(H +o.a;M) 7 (40)

a
by | “27,t90, +¢,
o

€

TIe a1, 8, @3-  Oe3pa3MepHble KOX(QQUIMEHTHI, paBHbIE cooTBercTBeHHO 1,5; 0,8 u 0,6 mpm
BBICOKOM POCTBEpPKE W IUISI OTACNBHO crosimieii cBam U 1,2; 1,2 u 0 - mpu JXKeCTKOW 3alleNKe CBaW B
HU3KUHI POCTBEPK;

H, M - pacueTHbIC 3HAYEHHUS COOTBETCTBEHHO TOPU3OHTANBHOW cuibl, KH (TC), U u3rubaroiero
MoMeHTa, KH-M (TC-M), IPHIIOKECHHBIX K CBae B YPOBHE IMOBEPXHOCTH TPYHTA MpH 0cOOOM COUYETaHUH
Harpy30kK C y4eTOM CEHCMHUUYECKUX BO3IECICTBUIA;

a.- koaddunuent nedopmanuu, 1/M, onpenensieMblid 10 peKOMEHyeMOMY NPHIIOKEHHIO 1;

by -  ycioBHas mupHHa cBay, M, onpezessieMas 10 PEKOMEHIyeMOMY HPUIOKEHHIO 1;

Y, - pacueTHOE 3HaueHHe yjaenbHOro Beca rpyHta, kH/M®  (te/mM®), ompememsemoe B
BOJIOHACHIIIEHHBIX TPYHTAX C Y4E€TOM B3BELIMBAIOIIETO JEHCTBHS BOIbI;

@), C; - pacYeTHbIE 3HAYCHHS COOTBETCTBEHHO YINIa BHYTPEHHErO TPEHHs TpyHTa, Tpanx, H
YIETBHOTO clerIeHus rpynta, kKH/m? (Tc/M?), IpHHIMAeMble B COOTBETCTBHH C YKA3aHHSMH IM.3.5



11.5.

11.5. Omnpezenenne pacdeTHOM TIyOMHBI Ny MTPH BO3MEHCTBHM CEHCMHMYECKHX HATPY30K CIEAyeT
NPOM3BO/INTH, NIPUHMUMAsT 3HAUYEHHs PACUYETHOrO yIiia BHYTPEHHETO TPEHMS ¢ YMEHBIIECHHBIMHU JUIS
pacdeTHOl ceficMmyHOCTH 7 OaiioB - Ha 2°, 8 6ayuioB - Ha 4°, 9 GaymioB - Ha 7°.

11.6. Ilpu pacyere cBaiiHbIX (YHIAMEHTOB MOCTOB BJIHMSIHHE CEHCMHYECKOTrO BO3JEHCTBUS Ha
YCIIOBUS 33/I€JIKH CBail B BOJIOHACKHINICHHBIX IBIJIEBATHIX MECKaX, B MBUIEBATO-INIMHUCTBIX TPYHTAX C
nokaszateneM Tekydectu | > 0,5 crmemyer yumThBaTh myTteM mnoHmkeHus Ha 30 % 3HaueHHWH
K03()(PUIMEHTOB TNPONOPLUUOHATBHOCTH K, INPUBEAEHHBIX IS 3THX TPYHTOB B PEKOMEHIYyEeMOM
MPUIIOKEHUH 1.

B pacuerax Hecymell cHOCOOHOCTH CBail NpH JAEHCTBUM TOPH3OHTAIBHOW HArpy3Kd CIEAyeT
YUUTHIBATh KPATKOBPEMEHHBIH XapaKTep BO3JICHCTBHS CEHCMHUYECKON HArpy3Kd IIyT€M IOBBIIICHHS
ko3 unuenra 7, B dopmyne (24) pexomenmyemoro npuioxenus 1. Ilpu pacuerax OIHOPSIHBIX
(yHZaMEHTOB Ha Harpy3Kd, AEHCTBYIONIME B IIOCKOCTH, IEPIEHIUKYISIPHOW DSy, 3HaueHHE
ko3 unuenra 7, ypeauuausaercs Ha 10 %, B ocTanpHbBIX ciaydasx - Ha 30 %.

Tabmuma 18
Pacuer- KoaddummenT ycnosuit paboTsl Jeq1 JUISI KOPPEKTUPOBKU Koa¢pdumuenT ycnouii paboTsl Jeq 115
Hast 3HaueHui R npu rpyHTax KOPPeKTHPOBKH 3Ha4eHui fi npu rpyHTax
CeMCMHY- | mecyaHbIX TUIOTHEIX | TIeCYaHBIX cpeHeit [BUIEBATO- | IIECYAHBIX IUIOTHBIX U | MBUICBATO-TIIMHHUCTBIX IIPU
HOCTb [UIOTHOCTH [JIMHUCTBIX IPH | CpeJHel II0THOCTH HI0Ka3aTeNe TeKy4eCTH
3MaHUiA 1 nokasarese
coopyKe- TEKy4eCTH
HuH, Majio- | HacelmleH- | Mano- | HaceimeH- | 1,<0 |0<1,<0,5[ wmamo- |macemen-|l < 0]0<I.<0,75|0,75<I.<1
Gammbl | praxubix |HBIX Bogoi | BraxHEIX |HbIX BOLOIE BIQXKHBIX H|  HBIX
u u BIQKHBIX | BOJOM
BJIXKHBIX BJIAXKHBIX
7 1 0,9 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 07 (095 09 | 085 08 [09]| 08 0.7
0,8 - 0,75 - 0,95| 0,8 0,75 - 08| 07 0,65
9 0.8 0,7 0,75 - 09| 085 0,75 0,7 (085 07 0,8
0,7 - 0,6 0,85| 0,7 0,65 - 0,65 0,6 -

IMpumeuanns: 1. 3HAYEHUS Jeq1 U Yeq, YKA3AHHBIE HAJl YEPTOH, OTHOCATCS K 3a0MBHBIM CBasM, TOJI YEPTOH - K
HaOMBHBIM.

2. 3navyeHus KO3(QULUMEHTOB Jeq1 U Jeqe CAEAYET yMHOXATh Ha 0,85, 1,0 umu 1,15 nnis 3naHuii v coopyKeHui,
BO3BOMMMBEIX B palHoOHaX C TOBTOPSIEMOCTBIO 1, 2, 3 COOTBETCTBEHHO (KpPOME€ TPAHCIOPTHBIX H
THIPOTEXHUIECKHX).

3. OmpeneneHne Hecymiel CIIOCOOHOCTH CBaif-CTOEK, ONMUPAIOMINXCS HAa CKAIBHBIE W KPYITHOOOJIOMOYHBIE
TPYHTBI, IPOU3BOANTCS 0€3 BBEICHHS HOTIOIHUTEIBHBIX KOX(Q(UITEHTOB YCIOBHHA PAOOTHI Joq1 U Yeqo-

11.7. Hecymas cnocoGHOCTE cBau Feq, KH (TC), paboTaromieli Ha BEPTHKAIbHYIO CKUMAIOIIYIO M
BBIJICPTUBAOILYI0 HArpy3KH, MO pe3yIbTaTaM MOJIEBBIX HCIBITAHUH JTOJDKHA ONPEACIATHCA C yUETOM
ceficMUYeCKHX BO3MICHCTBHN IO (hopMyIie

Feq = keq de (41)

rae Keq - KodQQUIMEHT, yYMTHIBAIOIIMII CHIDKCHHE HECYIIeH CIOCOOHOCTH CBau  IIpH

ceificMUYeCKNX BO3ACHUCTBHUSX, OMNpENesIeMbli pacueToM KakK OTHOIICHHWE 3HA4YeHHUs Hecylel

CIIOCOOHOCTH CBaW, BBIYHMCIEHHOTO B COOTBETCTBMM C yKasaHusmu mmn. 11.2-11.4 c yderom

CeCMHYECKUX BO3JCHCTBHH, M 3HAYCHUS] HECylleld CHOCOOHOCTH CBaW, OINpPEAETICHHOH COrjacHo
TpeOoBaHMAM pazf. 4, 6e3 ydera CeCMUIeCKUX BO3ICHCTBU,

Fq- Hecymas cmocob6HOCTh cBau, KH (TC), ompemeneHHass MO pe3yjbTaTaM CTaTUYCCKHX WA
JMHAMHYECKUX UCIIBITAaHWH JMOO 1O JaHHBIM CTAaTUYECKOTrO 30HAMPOBAHUS I'PYHTa B COOTBETCTBHU C
yKa3aHusIMH pazfl. 5 (0e3 yuera celicMUUeCKHUX BO3/ICHCTBUM).

11.8. Pacuer cBaii B mpocaJiouHbIX W HAOyXaloOIIMX TPYHTaX Ha 0COOOE cCouYeTaHHE HArpy3oK C
YYETOM CEHCMHUYECKUX BO3ACHCTBUMA [OJKEH MPOU3BOJIUTHCS MPU NPUPOJHOWU BIIAKHOCTH, ECIH
3aMa4yMBAaHUE TpPyHTA HEBO3MOXHO, M IPU TOJHOCTBIO BOJOHACBHIIICHHOM TIPYHTE, HMEIOLIEM
MmoKas3aTelb TeKy4eCTH, onpenensemMblii mo gopmyie (31), ecnm 3amMadnBaHue TPyHTa BO3MOXKHO; TIPH
3TOM ONpEesIeHHe HECYyIIeH CIIOCOOHOCTH CBail B TPyHTOBBIX ycioBusx |l Tuma mo mpocamouHoCTH
MPOM3BOINTCS 0€3 ydeTa BO3MOKHOCTH Pa3BUTHSI OTPULIATENIBHBIX CHJI TPEHHS TPYHTA.

IMpumedanne. Pacuer cBaif Ha ceiicMUYIeCKHe BO3JCHCTBUS HE HCKIIOYAeT HEOOXOAMMOCTH BBIOIHEHHS UX
pacuera B COOTBETCTBHUH C pa3a. 8-10.




11.9. JInst cBaliHBIX ()YHAAMEHTOB B CEHCMHYECKHX palfOHaX clelyeT IPUMEHITh CBal BCEX BUIOB,
KpoMe CBaif 6e3 MmonepedyHoro apMUPOBaHUs U OyTaBOBUIHBIX.

[MpumeneHne OypoHaOMBHBIX CBail IOMyCKaeTCsl TOJIBKO B YCTOWYMBBIX IPYyHTaX, HE TPEOYIOIIMX
3aKpeIUIeHHUs] CTEHOK CKBA)XKUH, IIPH 3TOM JHaMeTp CBall OJKeH ObITh He MeHee 40 cM, a OTHOIIEHHE
JUTHHBI CBaH K €€ THaMeTpy - He Oonee 25.

[Mpumeuanune. Kak UCKIIroueHUE JOIyCKaeTCsl IPOPEe3Ka BOJAOHACHIIICHHBIX IPYHTOB HAOMBHBIMU M OYPOBBIMU
CBasAMU C IPUMECHCHUEM HU3BJICKACMBIX 06C8)1HLIX pr6

11.10. [Ipu npoekTHpOBaHUU CBaHBIX (PYHIAMEHTOB B CEHCMUYECKHX pailoHax omMpaHue KOHIA
CBail CllefyeT MpexycMaTpuBaTh HA CKaJbHBIE, KPYITHOOOJIOMOYHBIE, IUIOTHBIE U CPeIHEN INIOTHOCTH
TecyaHble M NbUIEBATO-TJIMHUCTBIE TPYHTHI € MoKaszarenem Tekydectd | < 0,5.

OnupaHue HIDKHUX KOHIIOB CBail Ha PBIXJbIE BOJIOHACHIIICHHBIE IIECKH, MBUICBATO-TJIMHUCTHIE
TPYHTHI ¢ TIOKa3aTeaeM Tekydectd || > 0,5 He nomyckaercs.

11.11. 3arnyGieHne B TPYHT CBall B CEHCMHMYECKUX pallOHaX JOJDKHO OBITh He MeHee 4 M, a MpH
HaJIMYMM B OCHOBAaHMM HIDKHMUX KOHIIOB CBail BOJOHACHINICHHBIX II€CUYAHBIX TPYHTOB CperHen
IUIOTHOCTH - He MeHee 8 M. Jlomyckaercsi yMeHbIIEHHE 3ariTyOneHus CBal IPH COOTBETCTBYIOLIEM
000CHOBaHMHM, TIOMYYEHHOM B pE3yJlbTaTeé IIOJNEBBIX HCIBITAHHMA CBal MMHTHPOBAaHHBIMHU
CeMCMHYECKUMH BO3ICHCTBUSIMH.

JIJst OTHOATaXKHBIX CEIHCKOXO3SIMCTBEHHBIX 3/1aHUH, HE COJIEpIKAINX [IEHHOTO 000pyI0BaHUs, U B
Cilyyae ONMpPaHUs CBall HA CKaJIbHBIE TPYHTHI MX 3ariTyOJeHHe B TPYHT NMPUHUMACTCS TAaKUM JKe, KaK B
HECEHCMHUYECKUX palloHaX.

11.12. PoctBepk cBaiiHOTO (yHIaMEHTa IOJA HECYIIMMU CTEHaMH 3JIaHMsl B IIpeesiax OTceka
JIOJDKEH OBITh HEMPEPHIBHBIM M PACIOJIOKCHHBIM B OJHOM YpOBHE. BepxHHE KOHIBI CBail JOJIKHBI
OBITH 3a€NaHBl B POCTBEPK Ha TIIyOMHY, ONpPENEISIEMYyI0 PacdeToM, yYHTBHIBAIOIINM CeficMHUYEcKHe
Harpy3KH.

YcrpoiicTBO 6€3pOCTBEPKOBBIX CBAHBIX (PyHIAMEHTOB 3/JaHUI U COOPY)KEHHH HE OITyCKaeTCsl.

11.13. TIpu COOTBETCTBYIOLIEM TEXHHKO-IKOHOMHYECKOM OOOCHOBAHUH JIOMYCKAETCs MPUMEHSTH
CcBaiiHble (PYHIAMEHTHI C TPOMEKYTOHUHON MOAYIIKOW U3 CHITyYnX MarepuaioB (1eOHs, rpaBusi, necka
KPYIHOT'O M cpeaHell kpynHocTH). Takne GyHIaMEeHTHI HE CIeAyeT NPUMEHSITh B OMOT€HHBIX TPYHTAX,
npocanouHbix rpyHTax Il Tma, Ha moxpabaThIBAEMBIX TEPPUTOPHSAX, T€OJIOTHUYECKH HEYCTOHMYMBBIX
Iomagkax (Ha KOTOPBIX MMEIOTCSI WM MOTYT BO3HHMKATh OIIOJI3HH, CENH, KapcThl W T.II.) U Ha
TUIONIA/IKaX, CJI0KEHHBIX HECTAOMITN3UPOBAHHBIMH IPYHTaAMH.

Jlist cBaiiHBIX ()yHAaMEHTOB C IPOMEXXYTOYHOHM MOAYIIKOW CJEAyeT NMPUMEHSTh TaKHE K€ BUJIBI
CBall, KaK U B HECEHCMHUYECKUX pallOHaX.

11.14. Pacyer cBaii, BXOSIIUX B COCTAB CBalHOIrO (pyHIaMEHTa ¢ MPOMEKYTOYHOM MOAYIIKON, Ha
TOPHU30OHTAJILHBIE HArPy3KW He mpou3BoAuTcs. Hecylryro cnocoOHOCTh TakuxX cBail, paboTarommx Ha
C)KUMAIOLIYIO Harpy3Ky C y4eTOM CEHCMHUYECKHUX BO3AEHCTBHUI, CIIETyeT ONPECIATh B COOTBETCTBUH C
TpeboBarmsamMH 1. 11.3; mpM 3TOM CONpPOTHBIEHWE TIPYHTa HEOOXOIUMO YUYHMTHIBATH BJAOJb BCEH
GOKOBO# MOBEPXHOCTH CBaH, T.c. hy = 0, a ko3 duIHEeHT yCIoBHi PabOThl HHXKHETO KOHIIA CBaM MPU
celCMMYECKUX BO3JIEHCTBUAX Jequ = 1,2.

11.15. Ilpu pacuere cBalHBIX (YHAAMEHTOB C IPOMEKYTOUHOW MOAYIIKOW MO JAedopManusim
ocanky (yHIaMeHTa cieayeT BBIYUCIATh KaK CyMMY OCaJIKW YCJIOBHOTO (hyHIaMeHTa, orpezessieMon
B COOTBETCTBHH C TPEOOBAHUAMH pazzl. 6, M 0CAJKN IPOMEKYTOYHON MOAYIIKH.

12. OCOBEHHOCTH MPOEKTUPOBAHUS CBAMHBIX ®YHJIAMEHTOB OIIOP
BO3YIIHBIX JUHUM JIEKTPOIEPEJIAYNA

12.1. Caaiinsle (yHIaMEHTHI ONMOp BO3AYIIHBIX JMHHK anektporepenaun (JIDII) m OTKPHITHIX
pactpenenuTenbHBIX yeTpoiictB (OPY) moncTannmii 1omycKaeTcs MPUMEHATh BO BCEX BHAaX TPYHTOB,
B KOTOPBIX 00€CIIeUNBAIOTCS BO3ZMOXKHOCTh HX TIOTPYKEHHS 1 SKOHOMUUYECKas Leeco00pa3HOCTb.

12.2. Insa cBaiiHbIX ()yHAAMEHTOB OIOpP BO3AYIIHBIX JIMHUK BJIEKTPOIEpeNauyn HE JOIyCKaeTCs
NpUMEHEHHE OYJIaBOBHIHBIX, TNPAMUAAIBHBIX U POMOOBUIHBIX CBA.

12.3. T'nyOuHa mOrpyeHust cBail B TPYHT, BOCIPHHHMAIOIIMX BBIJEPTUBAIONINE WU
TOPHU30HTANILHBIE HArPy3KH, JOJDKHA ObITh He MeHee 4,0 M, a U1 (yHAaMEHTOB AEPEBSIHHBIX OIOp - HE
menee 3,0 M.

12.4. ]lepeBsiHHble cBau JUIs  (YHIAMEHTOB JEPEBSHHBIX OMNOP BO3IYIIHBIX JIMHUH
JJIEKTPONEPEAaYn JIONYCKACTCS MPUMEHATh HE3aBUCHMO OT HaJIW4YMsS M IIOJIOXKEHHS YPOBHA
Nof3eMHBIX BoA. [IpM 3TOM B 30HE IEpEeMEHHOW BIAKHOCTH HEOOXOIMMO IpenyCMaTpPHBATh



YCHUJICHHYIO 3allHUTY APEBECUHBI OT THUEHHUSL.

12.5. Hecymyio cmocoOHOCTh 3a0MBHEIX BHCAYMX © HAOWBHBIX CBaii, pa0oTalommx Ha
CKMMAIOIIYI0 HAarpy3Ky, CIEAyeT OHpeleNsTh COOTBETCTBEHHO 1o ¢opmyiaMm (8) m (11) ¢ yuerom
yKa3aHui, npuBeaeHHbIX B .12.7 u 12.8; mpu sToM koadduueHT ycnosuid paboTsl 7. B Gopmyrax
(8) m (11) ciexyeT nmpuHUMATH:

JUI. HOPMAJIbHbBIX IIPOMEKYTOYHBIX OTIOp 1,2

B OCTaJIbHBIX CITy4asx 1,0

12.6. Hecymryro cocoOHOCTh 3a0MBHBIX W HAOWBHBEIX CBail, pabOTarOIUX Ha BEIICPTUBAHIUE,
cienyert omnpenersits no Gopmynam (10) u (14) ¢ yueToMm TOMOTHUTEIBHBIX yKa3aHUH, IPUBEACHHBIX B
mn. 12.7-12.9; npu stom koaddunment ycnosuii paborsl . B ¢opmynax (10) m (14) cnemyer
NPUHAMATD IS OTIOp:

HOPMAJIbHBIX ¥ TPOMEKYTOUHBIX 1,2

aHKEPHBIX M YTJIOBBIX 1,0

OOJIBIIUX TEPEXOI0B:

€CITH yIepKUBAIOIAs CHJIa Beca CcBail n

pOCTBEpKa paBHa pacdeTHOMH

BBIJIEpTUBAIOLIEH Harpy3Ke 1,0

€CITH yJIepKHUBAIOILAs CHJIa COCTaBIISIET

65 % 1 MeHee pacyeTHOH

BBIJICPTUBAIOLIEH HATPY3KH 0,6

B OCTaJIbHBIX CITy4asx M0 UHTEPIOJISIHH

12.7. PacueTHple CONpPOTUBIICHHS T'PyHTa IMOJ HIDKHMM KOHIIOM 3a0WMBHBIX cBaii R m pacueTHble
CONPOTHBIICHNUSI HA GOKOBOM MOBEPXHOCTH 3a0MBHBIX CBail fj B GhyHIaMeHTax OIop BO3MYIIHBIX JTHHMUM
ANIEKTpOIIepeiaud MpUHUMAIOTCsT Mo Tabm. 1 u 2, mpuuem B (yHAAMEHTaxX HOPMAaJbHBIX OIOp
pacueTHble 3Ha4yeHHs fi U MBUIEBATO-TIIMHUCTBIX TPYHTOB MPH MX MOKaszarene Tekydectd I > 0,3
ClIeZyeT MOBBIIAaTh Ha 25 %.

12.8. PacueTHble CONMPOTHBICHHS TIpyHTa Ha OOKOBOW TMOBEPXHOCTH 3a0WBHBIX cBail fj,
BBIUMCIIEHHBIE B COOTBETCTBHM C TpeOoBaHMsMH 1. 12.7, NOKHBI OBITh YMHOXEHBI Ha
JIOTIOJTHUTETBHBIE KOA(PGHUIIMEHTH! YCIOBHIT paboThHI prBeieHHbBIe B Tabm. 19.

Tab6nuua 19
JononaurensHbie KOG QUIMEHTH yCI0BUA paboThI
7. IPH JUTMHE CBan
Bun (byH}JaMeHTa,H );igigiszCTnKa TpyHTa U I < 25 d 11 OTHOWICHIN
1225 | H o1 | H_oa | H_06
N N N
1. dyHIaMEHT n(i HOPMAJIbHYIO
MPOMEKYTOUHYIO ONIOPY TPH pacyerTe:
a) OIMHOYHBIX CBalli Ha  BBLICPrHBAIOIINE
Harpy3Ku:
B MIECYAHBIX TPYHTaX U CYIECIX 0,9 0,9 0,8 0,55
B TJIMHAX ¥ cyrmHKax mpu || < 0,6 1,15 1,15 1,05 0,7
T0 *e, ipu |, > 0,6 15 15 1,35 0,9
0) OIMHOYHBIX CBaii Ha CKUMAIOIINE HATPY3KH H
CcBall B COCTaBe KyCTa Ha BBIICPTHBAIOIIHEC
HATPY3KH:
B [IECYAHBIX IPYHTAX U CyNecIx 0,9 0,9 0,9 0,9
B rJiMHax u cyrauHkax npu I < 0,6 1,15 1,15 1,15 1,15
10 *e, ripu I, > 0,6 15 15 15 15
2. ®yHmaMeHT TOJl AaHKEPHYI, YIJIOBYIO
KOHIICBYIO ~ ONOPBI, IMOJ  OHOPBl  OOJBIIUX
Mepex0/10B IPH pacyere:
a) OJMHOYHBIX CBaii Ha BBIICPTHBAIOIIHE
HArpy3KH:
B [IECYAHBIX TPYHTaX U CYIECAX 0,8 0,8 0,7 0,6
B TJIMHAX W CYTJIMHKAX 1,0 1,0 0,9 0,6
6) cBaif B cocTraBe KyCTa Ha BBIICPTHBAIOLINE




Harpy3KH:

B [IECUAHBIX IPYHTaX U CyIecax 0,8 0,8 0,8 0,8
B TJIMHAX W CYTJIMHKAX 1,0 1,0 1,0 1,0
B) Ha CXKMMAIOIIUE HArPy3KH BO BCEX IPYHTaX 1,0 1,0 1,0 1,0

B ma6n. 19 npunsamer 0603nauenus:

d - AMameTp Kpyriioro, CTOpoHa KBaJpaTHOTO HJIH GOJIbIIAsl CTOPOHA MPSIMOYTOJIBHOTO CCUCHHUSI CBaH;

H - ropu30HTaNIBHAS COCTABIIAIOIAS PACUCTHON HArpy3KH;

N - BepTHKaIbHas COCTABIIIONIAs PacUETHOH Harpy3KH,

[Mpumeuanne. Ilpy morpy’keHHHM OIMHOYHOH CBall C HAKIOHOM B CTOPOHY MIEHCTBHUS TOPH30HTAIBHOM
COCTABJIAIONICH HArpy3Kd MpHU YITIC HAKIOHA K BepTHKamu Oojee 10° HOMONHUTENBHBIH KOAQOHUIHEHT YCIoBHi
paboTHI CllexyeT MPUHIMATh KaK IJIsl BEPTHKAIBHOW cBar, paboTaromieil B coctaBe Kycra (1o mo3. 1, 6 wmn 2, 6).

12.9. Ipu pacyeTe Ha BBIICPTUBAIOIINE HATPY3KH CBaW, paboTaromeld B CBAWHOM KyCTe U3 YeThIpeX
CBail M MeHee, PacUEeTHYIO HECYIIYIO CTIOCOOHOCTh CBaH ClIeAyeT YMEHbIINTH Ha 20 %.

12.10. [ins cBaif, BOCHIPHHUMAIOLINX BBIIEPIHBAIOIINE HArPY3KH, JOIyCKaeTCs IpelycMaTpiBaTh
HOTPY>KEHHE WX B JHUACPHBIC CKBAXHHBI, IIPH STOM Pa3HHULA MEXIY IOIEPEYHBIM Pa3MepoM CBa H
JTUAMETPOM JINAEPHOI CKBaKWHBI TOJDKHA OBITH HE MeHee 0,15 M.

13. OCOBEHHOCTH NPOEKTUPOBAHUS CBAHHBIX ®YHJIAMEHTOB
MAJIO3TAKHBIX CEJIbCKHX 3JIAHAIA

13.1. OcobeHHOCTH TPOSKTHPOBaHMS CBAMHBIX (PYHIAMEHTOB PACIPOCTPAHSIOTCS Ha CICAYIOIINE
BHUBbI MaJIO3TAXXHBIX CCIIBCKUX SHaHHﬁZ JomMa ycaz[e6Horo THIIA, KHUBOTHOBOAYCCKHEC n
NTHIEBOAYECKHE, CKIIaJbl CEIIbCKOXO3SMCTBEHHBIX IPOAYKTOB M CEIbCKOXO3IHCTBEHHON TEXHUKH,
HaBEChl PA3IMYHOTO HA3HAYCHMS U T.II. C PACUETHOW HArpy3KoHd B ypOBHE LOKOJISA CTEHBI 3[aHUH 10
150 xkH/™m (15 tc/m), a Ha KosmoHHY - 10 400 KH (40 TC).

13.2. Tlpu mpoOeKTHPOBaHWM CBAMHBIX (DYHIAMEHTOB MAJIOTAXKHBIX CENbCKUX 3AaHUH CIEXyeT
MPUMEHATH NPENMYIIECTBEHHO CBAaN-KOJOHHBI, KOPOTKHE MUpaMHIAIbHBIE CBaW C IPEIBApUTEIHHO
HaTIPSHKCHHOW apMaTypoii 0e3 MomepeyHOro apMHpOBaHWsA, OypoOBBIE CBaM JIMHOH 1O 3 M C
YIIIOTHCHHBIM TpaM60BaHI/IeM 3a00eM U Ha6I/IBHI)Ie CBav, yCTpanBacMbIC B l'lpO6I/IBHI>IX CKBaXHUHaxX,
NpeayCMOTPEHHbIX 11. 2.4, 6.

B ¢ynnamenTax ceixbCKuX 34aHUH PacIIOpHON KOHCTPYKIMH CIIeTyeT MPUMEHSATh CBal TaBPOBOTO U
JIBYTaBPOBOT'O CEUCHUI C KOHCOJISIMH.

HpI/IMe'-IaHI/ISIZ 1. HpI/IMeHeHI/Ie CBali-KOJIOHH JUIA MaJIOOTAXXHBIX CCIIBCKHUX 3[[8.HPII>’I, BO3BOJIUMBIX B
CEeMCMUYECKUX paﬁOHaX, JOITYCKacTCA NMpU rny6nHe TNOTPYKECHUA CBali-KOJIOHH B TPYHT HE MEHEC 2 M.

2. YmjioTHeHHe 320051 CKBaXHMH MPH yCTPOHCTBE OYpOBBIX CBail JUIMHOM 10 3 M JOMDKHO OCYIIECTBISTHCS
MyTeM BTpaMOOBBIBaHHS B TPYHT CJIOs IeOHs TONIIMHON He MeHee 10 cM.

3. B IMPOEKTax CBaMHBIX (I)yHZ[aMeHTOB MaAJIO3TAXXHBIX CCJIIbCKUX 3Z[aHHfI Ha MnOpoCalOYHbIX TIpyHTax C
MPOCAJIKONH OT MX COOCTBEHHOrO Beca A0 15 cM JomyckaeTcst He NpeayCMaTpHBATh ITOJHOW NMPOPE3KH CBAasSMH
HpOC&Z[O‘IHOﬁ TOJIIH, €CJIN HAI3EMHBIC KOHCTPYKIHNH SHaHHﬁ MPOCKTUPYIOTCA C MPUMEHCHUEM KOHCTPYKTHUBHBIX
MepOHpHHTHﬁ, 06eCHe'{I/IBa}OHII/IX BO3MO>XHOCTh HX HOpMaJ’ILHOfI OKCIUTyaTalluu Mpu OMNPEACICHHBIX PaCHETOM
HEPAaBHOMCPHBLIX OCaJKax U Impocajgkax q)yHZ[aMeHTOB.

13.3. Tlpu pacuere Hecymieil crocoOHOcTH cBail mo ¢opmyine (8) pacueTHbIE CONPOTHBICHUS
rpynta R, kITa (Tc/M?), MO HIDKHIM KOHIIOM 3a0HMBHBIX CBaifl IIPH TIyOHMHE TOIPYXEHHs OT 2 10 3M
CllefyeT IpHHUMATh 110 Tab1. 20, a Ha 6okoBo# oBepxHOCTH fi, KITa (Tc/M?), - 110 Tab. 21.

13.4. Pacuernsie compotupienust rpynta R, kIla (Tc/M%), MO HIDKHHM KOHIOM HAGHBHBIX H
OypoBBIX CBalf C YIUIOTHEHHBIM 3a00eM TpU TIIyOWHE MOTpYKeHWs cBail oT 2 mo 3M ciemyer
NpUHUMATh Mo Tadj. 22; IpU 3TOM JJIsl TUIOTHBIX MECYaHBIX TPYHTOB TaOJIMYHbIC 3HAUEHHMS CIIEIYET
yBenmuuth B 1,3 pasa. Pacuernbie comporusienus fi, kIla (tc/mM°), Ha GOKOBO# MOBEPXHOCTH
HaOMBHBIX W OypoOBBIX CBal JOIyCKaeTcsi NPHHUMATh 1O Tabu. 21 ¢ JONOJIHWUTEIHHBIM
KOd(QPHUIHIEHTOM YCIOBHI paboThl, paBHEM 0,9.




Tabmauma 20

I'ny6una Koadpunmenr PacueTHbIE COMPOTHBRICHHS IPYHTOB MOl HUKHUM KOHIIOM 3a0HBHBIX cBaii R, kI1a (Tc/M°)
MOTPYKESHUS TIOPHUCTOCTH, € MeCYaHbIX IBUIEBATO-TJIMHUCTBIX IIPH ITOKa3aTeNe TeKy4ecTH |, paBHOM
CcBau, M KPYITHBIX cpemHei MEJIKAX MIBUIEBATHIX 0,0 0,6 0,8 1,0
KPYIIHOCTH
<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)
HpI/IMe‘{aHI/Ie. HJ’IS{ IIPOMEKYTOYHBIX 3HAYCHHI ||_ U e 3HaueHus R OIPEACIISIIOTCS HHTepHOHfIHHeﬁ.
Tabmmna 21
Cpenuss rnyouna| Koaddumment PacueTHbIe cOMPOTUBICHHUS TPYHTA Ha OOKOBOIT OBEPXHOCTH 3a0MBHBIX CBaii, B TOM YHCJIE TABPOBOTO U IBYTaBPOBOTO cevyeHui, i, k[1a
PacloJIOKEHHsT |ITOPHCTOCTH IPYyHTA (tc/M?)
ciost rpynTa hj, M B CIIOE € 1ecYaHoro IIBUIEBATO-TJIMHHUCTOTO MPU MOKa3arene Tekyyectd ||, paBHOM
KPYIHOTO U MEJIKOrO NBUIEBATOrO 0,0 0,2 0,4 0,6 0,8 1,0
CpeJHel KPYIMHOCTH
<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)

[pumeuanue. s MpOMEXyTOYHBIX 3HaYeHHH h;, e v || 3HaueHus f; onpenensroTes nHTEpIOISAIHeH




Tabunuma 22

I'pynTHI Koapunmenr PacueTHbIE CONPOTHBIICHHUS 110]] HIKHUM KOHILIOM

TIOPHCTOCTH ¢ | HaGMBHBIX 1 6ypoBbIX cBaii R, kITa (Tc/M?), mpu riry6uHe

UX MOTPYKEHUS 2-3 M U PacuyeTHBIE CONPOTHBICHHS O]
KOHCOJISIMH CBai-KOIOHH R, KITa (Tc/M?)

IIeCYaHbIX TPYHTOB

KPYITHBIX cpenHeit MEJNKHX | [BUIEBATBIX
KPYITHOCTH
[BUIEBATO-TIIMHUCTHIX TPYHTOB MPH [OKA3aTele
TeKydecTH |, paBHOM

0,0 0,2 0,4 0,6
IMecku cpenneit mrotHoctu | 0,55-0,8 2000 (200) 1500 (150) | 800 (80) 500 (50)
Cymecu u CyrIMHKH 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)
| B78518 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. Hecymuiyio crnocoOHOCTh CBaM-KOJIOHHBI C MOTPYKaeMBIMH B TPYHT >Kene300€TOHHBIMHU
KOHCOJSIMH, paloTafomiedl Ha CXKHMAIONIyl0 HarpysKy, CIEIyeT ONpelelsTb Kak CyMMy
COINPOTUBIICHUH TPYHTa IOl HWKHUM €€ KOHILIOM, IT0J KOHCOJSAMH U Ha OOKOBOW MOBEPXHOCTH IO

hopmyie
Fy = VARA YRy + U2 [1). w2
rae Vo R A, fih TO *ke, 4yTo B hopmyue (8);
YVeon - mOMOTHUTENBHBIH KOd(bGHUIHEHT ycnoBuii paboTs; Vecon = 0,4 14 MeCYaHBIX TPYHTOB H
YVeon = 0,8 1151 MBLIEBATO-TIIHHUCTBIX IPYHTOB;

Rcon -pacyeTHOE CONPOTUBIIEHHE IPYHTa IOJ KOHCOJsAMH, Klla (TC/MZ), IIpU NOTPYKEHUU UX B
rpyHT Ha riry6ouny 0,5-1,0 M, npuHEMaeMoe 1o Tabi. 22;

Aoy - II0I[Ab IPOEKIHH KOHCOMEH HA TOPH30HTAIBHYIO IIOCKOCTh, M.

13.6. Hecyuiyto crnocoOHOCTh CBaii TaBPOBOrO M JIByTaBPOBOTO CEYEHHH MpH JACHCTBUU
BEPTUKAJIBLHOW COCTaBJIAIONIE Harpy3ku cieayeT omnpeneiste no dopmyne (8), mpuHuMas B Hel
3Ha4yeHus f; Ha GOKOBOI MOBEPXHOCTH MOJKU M CTEHKH IO Taod. 21.

[Tpumeuanue. [Ipu pacdere Hecyuiel cIOCOOHOCTH CBall TABPOBOTO U JBYTaBPOBOTO CEUEHHMH, UCTIOIb3YEMBIX
JUIA 3)IaHHﬁ C KapkacoOM U3 TpEXIIapHUPHBIX paM, HOIYCKACTCsA YUYUTHIBATH BJIUAHUE FOpHSOHTaJ'[bHOFI
COCTABIIAIOIIEH pacmopa Ha pacyeTHBIC COMPOTHBIICHHS Ha OOKOBOI MOBEPXHOCTH CBAA.

13.7. Jlns cBaiiHBIX (yHAaMEHTOB M CBai-KOJIOHH OJHOITAXKHBIX CEJIbCKHUX 3AaHUH HEO0OXOIMMO
MIPOM3BO/NTHh MPOBEPKY YCTOMYMBOCTH (YHIAMEHTOB IpH JACHCTBUM CHJI MOPO3HOTO ITyYCHHS
TPYHTOB.

13.8. PacuerHble XapakTEPHCTHKH TPYHTOB IIPH OIpEJEIICHHH HECYyIed CIIOCOOHOCTH CBail 1o
mm.13.3-13.6 cnexyer npuHUMaTh JUIS HanboJee HeOIaronpUATHOTO CIIydasi HX CE30HHOTO M3MEHCHHUS
B TIPOILIECCE CTPOUTENBCTBA M AKCIUTyaTalll! 3/1aHHS.




I[MTPUJIOXEHME 1
Pexomenoyemoe

PACYET CBA1 HA COBMECTHOE JIEHCTBUE BEPTUKAJIbHOM U
TOPU3OHTAJILHOM CUJI M1 MOMEHTA

1. IIpu pacuete cBaif Ha COBMECTHOE JIeliCTBHE BEPTUKAIBHOM U TOPU30HTAIFHON CHJI 1 MOMEHTA B
COOTBETCTBUHU CO CXEMOM, NPUBEICHHON Ha depTexe, cleAyeT pa3iaudyaTh ABE CTAJUM HANpPsHKEHHO-
Je(opMIPOBAHHOTO COCTOSTHHS CHCTEMBI «CBast - TPYHTY.

N

M

i tr /
?7*'

N
|

L

Cxema Harpy3ok Ha cBaro

B nmepBoil craguu TpyHT, OKpY’KalOLMH CBaro, paccMaTpUBAETCAd Kak yImpyras JUHEHHO-
nedopMupyeMasi cpesia, Xapakrepusyemas KodhMUIIHEHTOM MocTenH ¢, KH/M® (Te/nm?).

PacuerHple 3HaueHust Kod((UIMEHTAa TOCTEIM ¢, TpyHTa Ha OOKOBOW MOBEPXHOCTH CBau
JIOITYCKaeTCsl OTpPeesTh Mo hopMyIie

K
Z
C, = ) (1)
Ye
rae K- kosbdurment npornopuuonansroctd, KH/M* (Te/M*), IpHHIMaeMBIil B 3aBHCHMOCTH OT

BUJIa TPYHTA, OKPYKAIOIIETO CBaro, 1o 1abi. 1;

Z - TiyOMHa PacIIoJIOKEHUs CEUSHUsI CBall B TPYHTE, M, JJIsl KOTOpOH ompenensiercs: KoddhuuueHt
MIOCTEJH, O OTHOLICHHUIO K MOBEPXHOCTH TPYHTA MPU BBICOKOM POCTBEPKE I K TOAOIIBE POCTBEPKA
MIPU HU3KOM POCTBEPKE;

% - K0O3((UINEHT YCIIOBUI pabOTHI.

Bo BTOpOI#1 cTamum B BepXHEW YaCTH TPYHTA, OKPYIKAIOIIETO CBai0, 00pa3yeTcs 30Ha MPeaelbHOTO



paBHOBecust  (IUlacTMYECKass ~ 30HA),  XapakTepuzyemas  IMPOYHOCTHBIM  KoddduimeHTom
HIPONOPLIMOHATBHOCTH d.

Pacuer cBaii B ciyuyae MHOTOPSJHOTO HX pAacCHOJIOKEHHS B (yHOAMEHTE C POCTBEPKOM,
ONUPAIOIIUMCS Ha TPYHT, IPU OTCYTCTBHU CEHCMHUYECKHX BO3JCHCTBHH JOIyCKAaeTCs MPOU3BOAUTH C
Y4€TOM BO3MOXHOCTU IIOCIEA0BATEIBHOIO Ppa3BUTHUs IIEPBOM U BTOPOM CTajuil, HANPSKEHHO-
JeopMUPOBAHHOTO COCTOSHUS TPYHTA. B 9TOM Ccilydae mpou3BOAMTCS IBYXCTaIMIHBINA pacyeT cBai, a
KO3 pHUIHEeHT ycaoBui paboTH . B (opmyne (1) mpurmmaercs j. = 1. Bo Bcex oCTaNBHBIX CIydasx
cleqyeT NPOM3BOIUTH OIHOCTATUIMHBIN pacueT cBail NPUMEHUTENBPHO K YCIOBHUSAM BO3MOXHOIO
pa3BUTHSL TOJIBKO TIEPBOM CTaaMU HaNpsHKEHHO-Ae(OPMHUPOBAHHOTO COCTOSHHS CHUCTEMBI «CBas -
TPYHT», IpUHUMAs KO3 GHUIMEHT YCIOBHHA paboTH ¥, B popmyte (1) paBHBIM 3.

2. Pacuer cBaif Ha COBMECTHOE AEUCTBHE BEPTHUKAIBHOW W TOPHU30HTAJIHHOH CHJI U MOMEHTa
JIOJDKEH BKJIFOYATh!

a) pacueT Hecymied CIoCOOHOCTM CBail B ciydae BO3MOXKHOCTH pa3BUTHS BTOPOH CTaaun
HaNpsUKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI PYHTa B COOTBETCTBHH C yCIOBHEM

HeFo
Tk
rne H - pacueTHOe 3HaueHHe rornepeyHoi cuibl, KH (Tc), neficTByromeil Ha olHy CBalo;
Fq - HEcymIast ciocoOHOCTH CBau, ompeensieMasi B COOTBETCTBUH ¢ TpeboBaHusaMH 1. 10;
% - K03 GUIMEHT HAJC)KHOCTH, IPUHUMAECMBbIH PaBHBIM 1,4;
0) mpoBepKy YCTOHYMBOCTH TpyHTa, COIVIacCHO m.13, B ciyyae, KOrja pacyeT BeIeTcs C
JIOITYTIIEHUEM Pa3BUTHA TOJIBKO IEPBOH CTaINU HAMIPSHKEHHO-Te(hOPMUPOBAHHOTO COCTOSHHS TPYHTA;
B) pacdeT CBaif 1o AeopMaIusaM, BKIIIOYAIOIINN MPOBEPKY COONIONEHHS YCIOBUHA JOMYCTHMOCTH
PACUETHBIX 3HAYEHUI FOPU30HTAJILHOTO NIEPEMEILEHNS IOJIOBBI CBAH Uy U YIJIA €€ IOBOPOTA Y
U, < Uy 3)
o < W, 4
rae U, ¥ - pacyeTHbIE 3HAYEHHU COOTBETCTBEHHO I'OPH30HTAIBHOIO HEPEMENLIECHH TONOBHI CBau,
M, U yTJIa ee IOBOPOTa, pajl, OIpeAeieMbIe COTTIACHO YKa3aHHUIM I1.5;
Uy, Wy - TpeJeNbHbIC 3HAYEHUSI COOTBETCTBEHHO FOPH30HTAIBHOIO MEPEMEIEHHs TOJIOBBI CBaH,
M, W yIWla ee MOBOPOTa, paj, yCTaHABIMBacMble B 3aJaHMM HA MPOSKTHPOBAHWE 3MaHUS WIIH
COOPYKEHHUS,;

O]

Tabimma 1
I'pyHTBI, OKpy:XaroImue cBau, 1 UX Koadpdpumment [IpouHocTHbII
XapaKTEePUCTHKU MIPONOPIMOHATEHOCTH K, koaddurmeHTt

kH/m* (te/m") MPONOPLHUOHATIBHOCTH

a, kH/™® (1e/m°)

Ileckn xpymmsie (0,55 < e < 0,7); romnmsr u|18 000-30 000 (1800-3000) 71-92 (7,1-9,2)
cyrmuaku TBepabie (1. < 0)
ITecku menxume (0,6 < e < 0,75); mecku cpeaneii| 12 000-18 000 (1200-1800) 60-71 (6,0-7,1)
kpynaoctu (0,55 < e < 0,7), cymecu tBepasie (I,
< 0); IIHHBI W CYIJIMHKH TYTOIUTACTUYHBIC H
nonyteepasie (0 < I <0,75)

Ilecku neuteBateie (0,6 < e < 0,8); cymecu| 7000-12 000 (700-1200) 44-60 (4,4-6,0)
wractuaase (0 < I < 0,75); ruHBI 1 CyTIHHKA
msirkorutactadssie (0,5 < 1 <0,75)

I'MHBI B cyrmHKE TeKydemmactudnsie (0,75 <|  4000-7000 (400 - 700) 26-44 (2,6-4,4)
IL<1)

Ileckm rpaBemucteie (0,55 < e < 0,7);] 50 000-100000 (5000-10 100-120 (10-12)
KpYITHOOOJIOMOYHBIE TPYHTBI C  II€CYAHBIM 000)

3aTI0JTHUTETIEM

[Ipumeuanus: 1. Menpmme 3HaueHu KO3PUIIIEHTa COOTBETCTBYIOT O0Jiee BBICOKMM 3HAUCHHSAM MOKa3aTels
TEKy4ecTH || TIMHHUCTHIX U KO3 PHUINEHTOB MOPUCTOCTH e MECYaHbIX TPYHTOB, YKa3aHHBIM B CKOOKaX, a 0oJbIINe
3HaueHUsT Kod(pduuuenta K - COOTBETCTBEHHO Ooiee HU3KUM 3HadeHusM | m e. [ng TpyHTOB C
HPOMEXYTOUHBIMH 3HAUCHUSIMH XapaKTePUCTHK || 1 e 3HaueHUs: KOd()GUIMEHTA ONIPEACIISIOTCS HHTEPIOALUCH.

2. Koadduument K aist MIOTHBIX NMECKOB AOJDKEH MpUHUMAThCs Ha 30 % BhIIIe, 4eM HanOONbIINe 3HAYCHHS
yKa3zaHHBIX B Ta0J. 1 koaddunmenToB K 1i1st 3aJaHHOTO BHA TPYHTA.




I') IPOBEPKY CEYEHUI CBail IO COMPOTUBICHUIO MaTepHalia Mo MpeielIbHbIM COCTOSHHUSIM IEPBOH U
BTOPOil rpymmn (110 MPOYHOCTH, 10 OOPa30BaHMIO M PACKPBHITUIO TPELIMH) Ha COBMECTHOE JICHCTBHE
PacUeTHBIX YCHWIMU - BEPTUKAIBHOW CHIIBI, M3THOAIONIET0 MOMEHTA U TOMEPEYHOMN CHIIBI; YKa3aHHBIN
pacdeT BBINOJHIETCS B 3aBHCUMOCTH OT MaTepuajia CBaM COINIaCHO TpeOoBaHUSAM 1.3.6; pacueTHbIe
3HAa4YEHHs M3rHOaIOLUIMX MOMEHTOB M IONEPEYHBIX CHJI, JICHCTBYIOUIMX B PA3jIMUHBIX CEUCHMSX CBaH,
JIOJDKHBI OTIPEJIeNSITHCS COTIIacHO TPEOOBaHMSM M8 M 9 B Cilydae BOZMOXKHOCTH JIOITYIIEHUSI Pa3BUTHS
BTOPOIl CTagun HANPsDKEHHO-IE()OPMHUPOBAHHOTO COCTOSIHMSI TPYHTA, a B OCTAJbHBIX CIIydasx -
coriacHo TpeboBaHusaM .14 u 15.

3. Ilpu pacuere ¢ JOMyIIEHHEM pa3BUTHs BTOPOH CTaJWU HAaMpsHKEHHO-Ie(OPMUPYEMOTO
COCTOSIHMSI TPYHTA 32 MPEAETbHOE COCTOSIHIE CHCTEMBI «CBasl - TPYHT» IIPUHUMAeTcsi 00pa3oBaHue Ha
riryOuHe Z, (B Tpenenax WIM Ha TPAHHUIE IUTACTUYECKOM 30HBI) IIACTHYECKOro MIAPHUPA, B KOTOPOM
BO3HUKaeT MoOMeHT M,, kH-m(Tc-M), paBHBI @penesbHOMY  H3THOAIONIEMY  MOMEHTY,
BOCIIPUHMMAeMOMy TIONEPEYHbIM CEYeHHEeM CBau. B ciydae 3agenku cBaul B POCTBEPK
TIOCJIEIOBATEIFHO 00pa3yloTCsl 1Ba IUIACTHYECKMX IIAPHUpA: TEPBBIH - B MECTE 33/€NKH CBaW B
POCTBEPK, BTOPOH - B MNpeJenax WM Ha TPAaHHUIE IUIACTUYECKOH 30HBI. 3a MPENENbHOE COCTOSHUE
CHCTEMBI TPUHUMAETCSI MOMEHT 00pa30BaHus BTOPOTO IIACTHYECKOTO HIAPHUPA.

4. Pacuer cBail IO NpeAETbHBIM COCTOSHUSM JABYX TpPYINI BBINOJHSETCS C HCIOJIb30BAHUEM
CJIEAYIONINX TapaMeTPOB: NPUBEICHHONW TIIyOMHBI PACIONIOXKEHUSI CEYeHWS CBaM B TPYHTE 7,
[PHUBEICHHON TIIyOWHBI TOTPY)KCHHS CBaH B TPYHT | , @ B Cllydae ydeTa BO3MOXKHOCTH Pa3BUTHS
BTOPOIl CTaguM HANpsHKEHHO-Ie(QOPMUPOBAHHOTO COCTOSHHSA TPYHTa, KPOME TOTO, NPHUBEICHHON

TIIyOMHBI TUIACTUYECKON 30HBI Z,, TNPUBEICHHBIX PACUCTHBIX 3HAYCHHIl IONEPEYHOH CHIIBI H u
U3TUOAOLIEro MOMEHTa M , ACHCTBYIOIIMX CO CTOPOHBI POCTBEpPKA Ha TOJOBY CBaH, MPUBEACHHOTO
3HAQUEHUsI I'PAHUYHOM IIONEPEYHOM CHIIBI H_ei =H , COOTBETCTBYIOIIETO TPaHHUIIE YMpyroil paboThI
CHCTeMBI «CBas - IPyHT» mpu 7, = 0, NPUBCACHHBIX 3HAYCHHH TIPAHMYHOrO TOPU3OHTAILHOrO

nepeMenicHusd Uei W IPaHAYHOrO yrjia MMOBOpOTa ‘T/ei IIPpU HU3KOM POCTBEPKEC B YPOBHE €TI0 IMMOJOIIBLI

npu TI = 0, MMPUBEICHHBIX 3Ha‘leHHI>i HepeMeHICHI/Iﬁ U Hu yriia moBOpPOTa \Tj CBau, KOTOPLIC
OMPEIETISIFOTCS 10 (hopMyJIam:
z =za, ®)
Zi =za, (6)
[ =la, )
_ Ho®.
H=%: (8)
ab,
— Mo,
M=% - )
ab,,
2
A, = Ha% (10)
ab,
rae z, zj, I - HeﬁCTBHTeHLHaﬂ FJ'Iy'6I/IHa PpacmioJIOKECHNA CEYCHUSA CBaU B I'PYHTC, HeﬁCTBHTeHLHaH

nIyOWHA TUTACTHYCCKOW 30HBI M JICHCTBHUTENBbHAS TIyOWHA TOTPYKEHUS CBaW (€€ HIDKHETO KOHIA) B
TPYHT, M;
a, - koad¢unueHt nedhopmaimu, 1/M, onpeaensieMblil o Gopmyie

Kb,
o, = 5 s (ll)
vcEl
rae K - To xe, aro B hopmyne (1);
E - MOZy/b yIIPYrOCTH MaTeprana cBau, Klla (Tc/m?);
I - MOMCHT MHEPLMHU NNONIEPEYHOTO CEYCHHU CBau, M4;
bp - ycoBHas mupuHa cBau, M, IpUHIMaeMas PaBHOM: Wi cBail ¢ auameTpoM cTBONOB 0,8 M M
Oonee by =d + 1, a ;U1 ocTanbHBIX pa3sMepoB cedeHuit ceaii by = 1,5d + 0,5, M;
% - KO3 GUIMEHT YCIIOBHI PabOThI, IPUHUMAEMBINA COrIACHO 1. 1;
d - HapyXHBIN JUAMETP KPYIJIOTO WM CTOPOHA KBAIPAaTHOTO, WJIM CTOPOHA MPSIMOYrOJIBHOTO
CEYEHHMsI CBail B IIJIOCKOCTH, IEPIEHANKYJIIPHON ACHCTBUIO HATPY3KH, M;
a - IPOYHOCTHBIH Kod(dHImenT mpomopuronansHocTH, KH/M® (Te/M%), onpeernsiemsrii mo tabu. 1:

u

3Hauenus Yl u onpenensiores mo tabn. 2 u 3 mpu Zi = 0.



5. PacyeTHbIe 3HAUEHHs TOPU30HTANBPHOTO MEPEMEILEHHS CBaH B YPOBHE NOJOLIBEI POCTBEPKA Up,
M, M YTOJI €€ IOBOPOTA Y, Pajl, CIEAyeT ONpPENeaTh 10 GopMyIam:

HIS  MI
Uy = Uy +yylg + —2+—2; 12
p =Uo Wil 3Bl 2EI (12)
HIZ Ml
=Yot——+——; 13
\Vp Yo 2E] El ( )

roe H, M - pacdeTHbIe 3HaYCHHs monepedHon cwibl, KH (1c), m marubaromero Momenrta, KH-m
(TC-M), AEHMCTBYIOIIME HA TOJIOBY CBau (CM. 4epT);

ly - nuHa yyacTka cBau, M, paBHasi PACCTOSIHUIO OT MOJIOIIBBI POCTBEPKA J0 MOBEPXHOCTH TPYHTA,;

E, I - To xe, uto B popmyme (11);

Ug, Yo - TOPHU3OHTAIBHOE TIepeMelieHre, M, 1 YToJl TOBOPOTAa MOMEPEUHOT0 CEUeHUS CBau, paj, B
YPOBHE MOBEPXHOCTH TPYHTa MPU BBICOKOM POCTBEPKE, @ MPHU HU3KOM POCTBEPKE - B YPOBHE €ro
TIOJTOIIIBBI, OTIPEIEIIIEMBIC IO YKA3aHUSM II. 7 TIPH JBYXCTAJUHHOM pacueTe W MO YKa3aHWsM I1. 12 mpu
OHOCTaIMHOM pacyeTe CBai.

HpI/IMe‘IaHI/Ie. B HaCTOAIIEM NMPUIIOKEHNUU CUUTAIOTCS MOJIOKUTCIIbHBIMU:

MOMEHT U TOPU3OHTAJIbHas CHJIA, MPWIOXKCHHBIE K TI'0OJIOBE CBau, €CJIM MOMCHT U CHJIa HaIlpPaBJICHLI
COOTBCTCTBCHHO I1O I1Ia.C0BOI‘/‘I CTPEJIKE U BIIPABO;

1/13r1/16a10m1/1171 MOMCECHT U MOIIEpEYHas CuJjia B CCUCHUU CBau, €CJIM MOMEHT U CUJIa, NICPEAAOIHNECS OT BerHeﬁ
YCIOBHO OTCC‘{CHHOﬁ YacTy CBau Ha HUKHIOKO, HAITPaBJICHBI COOTBETCTBEHHO I10 I1Ia.C0BOI‘/‘I CTPEJIKE U BIIPABO;

TOPU30OHTAJIbHOC CMECUICHUE CCUCHUS CBaW U €ro MOBOPOT, €CJIM OHU HAIIPaBJICHBI COOTBETCTBEHHO BIIPABO U
T10 YacOBOH cTpernke.

6. l'opuzonTanbHas cuna H, kH (1c), cooTBeTCTBYyIOmIas IpaHHLE YIIPYrod paboThl CHCTEMBI «CBast
- TPYHT», IIPH ABYXCTAAUHHOM pacdeTe ONpeernstoTces 1mo Gopmyie
H,ab
- p.
He=——— (14)

Qg

7. T'opusoHTaNIbHOE NEpeMelleHe Uy M, U Yrol MOBOPOTa Y, paj, MpHU ABYXCTaJUIHOM pacueTe
CJIETyeT ONPEAEIATh 10 (hopMyJIam:

a) npu H < Hy
U = %Hil (15)
Vo = Y %ag H% ; (16)

0) ipu H > Hy
U= - (17)
Vo =T o, (18)

rae H - pacueTHOE 3HAYEHHE MoniepeyHoi cribl, KH (TC), mpuKIaabiBaeMoi K TOJIOBE CBAM;
He - rpaHudHOE 3HAYCHHWE NOMEPEYHON CHIbI, ompesensieMord mo ¢dopmyne (14), rae |—_|el

orpeieNsieTcst o Tabir. 2 U 3 B 3aBUCHMMOCTH OT 3Ha4ueHus | 1pu Z; = 0;

U,y - OIpelensiorcs 1o Taba. 2 ¥ 3 B 3aBUCUMOCTH OT 3HAYEHUsI CHJIBI | , PACCUUTHIBAEMOM
o hopmyie (8).
Mpumeuanue. [Ipu npuBeaeHHol AmuHe cBan | < 2,6 ciiefyeT monb3oBathes Tabm. 2 u 3 ana | = 2,6, npu

9TOM 3HAYCHUE JOITYCKACMOIr'o NEPEMEIICHU CBal B YPOBHE MNOBEPXHOCTU I'PYHTA HE JOJKHO ITPEBLINIATH 2 cMm.

8. Pacuernsrit m3rubaromuii MomeHT M, kH-M (TC-M), monrepeunyto cury H, kH (tc), nefictByromme
Ha TIyOMHE Z B CEYEHHHU CBaW, CIEAYeT ONPEAENATh IPH AONYLIEHUN IBYX CTaIui pabOTBl CUCTEMBI
«CBas - TPYHT» B IpeJieliaX YIPYroi 30HbI TPyHTA 10 (OpMyJIam:

ab = T
MZ:a_g(UOfASJF\Tfost+MofC3+HofD3); 19
b — —
Hz:(x_;(UofA4+‘TfofB4+MofC4+H0fD4); (20)



rae Uy f, yof, Myf, Hyf - npuBeicHHble 3HaueHHs (UKTHBHBIX HAYAIbHBIX IaPAMETPOB,

ornpejessieMbie B 3aBUCHMOCTH OT 3HaueHuil H u | o tabn. 2 u 3;
A,B;,C,,D, - K03)HULUMEHTDI, 3HAYCHUS KOTOPBIX NPUHUMAIOTCS 110 Tabll. 4 B 3aBUCHMOCTH OT

ryOuHbI Z .
Tabmauma 2
IIpuBenennas [TapameTpsl 7151 pacdyeTa cBai IpYU IIAPHUPHOM HUX CONPSHKEHUH C POCTBEPKOM
JUIMHA y49acTKa | A a V 0, f Uof H, f M, f
cBan |
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 1,593 | -1,018 | 0,555 -0,010
0,631 | 0,90 2,142 1,349 2,139 | -1,331 | 0,778 -0,065
0,748 | 1,20 2,997 1,826 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 2,932 | -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
0,941 | 1,20 3,061 1,933 3,037 | -1,841 | 1,417 -0,260
1,174 | 1,50 4,342 2,626 4,231 | -2,285 | 2,250 -0,778




Tabimma 3

IIpuBenennas ITapameTpsl A5 pacyeTa cBail IPU UX KECTKOU 33JIEJIKE B POCTBEPK
JUTMHA yJacTKa A b u M U f Yo f H, f M, f
cBad |
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 BTOpOI1 cTagnu paboThl cBanW pacdeTHBIH M3THOarIii MOMEeHT M, KH-M (TC-M), monepedHyo
cuty Hy, xH (tc), meficTByronme Ha riryOWHE Zj B IpeAesax IUIaCTUYECKOH 30HBI TPYHTA, CIELyeT
onpenessITh no hopmysiam:




M, =M+H, ——"2z%: (21)

ab
H, =H _sziz’ (22)

Te Zj - TIyOMHA PacIIOJIOKEHNs CEUCHHS CBaW B TPYHTE, M, B IpeAeliaxX IUIaCTHYECKOW 30HBI IO
OTHOIIEHHIO K ITOJIOIIBE HIU3KOTO POCTBEPKA.

9. B ciny4ae >keCTKOW 3a/IelIKH CBaM B POCTBEPK, €CIIM HCKIIOUAETCS BO3MOXKHOCTH IIOBOPOTA €€
TOJIOBBI (HampuMep, B KECTKHH POCTBEPK C ABYMs psiiaMH CBail mim Ooliee, yCTaHOBIICHHBIX B
HATIpaBJICHUN JEHCTBUSA TOPU3OHTANBHOW CHIBI), B (opmyrne (21) BMecTo M ciemyeT NPUHUMATH
pacyeTHBIII MOMEHT 3aJ€eNIKU M;, NENCTBYIOINI B MECTE CONIPSDKEHUS CBAU C POCTBEPKOM.

Pacuernsiit MoMeHT 3anenku M; kH-M (TC-M), ompeersieTcs o Gpopmysie

_ab

M;=M—P (23)

:
o
rme M - MpUBEICHHBIM MOMEHT, ONIPEAENAeMBbIi 1Mo Tabi1. 3 B 3aBHCHMOCTH OT 3HAYCHHUH | .
10. Hecymast CrmocoOGHOCTh CHCTEMBI «CBas- TPYHT» TPH ICHCTBUH TOPU3OHTAIBHOM CHITBI
ornpeaessieTcs mo GopMysam:

1) amst cBam, HE UMEIOIIEH JKECTKOW 3aJIeTIKU B POCTBEPK,

ab
p_2
Fo =mmo——2;, (24)
2
rae Zz - paccTosiHAe, M, OT TIOBEPXHOCTH TPYHTA A0 MECTOMOJIOKEHHS IIACTUIECKOTO MIapHHpA,
KOTOPOE OTPEIeNISeTCS U3 yPaBHEHHUsI
3 3M
22+ Zez?2 -Z"u (25)
ab

p
3J1ECh € - SKCUECHTPUCUTET NPUIIOKCHUA BHEIITHEH Harpys3kKu K CBae, M;
Mu - Hpe[[eJ'H:HBIﬁ I/I3FH6EIIOIIII/II>1 MOMCHT, BOCHpI/IHI/IMaCMHﬁ MNOoNnepeyYHbIM CCYCHUCM CBau, C

Y4eTOM IPOJONIbHON CHitbl, KH-M (TC-M);
M, - KOOQQHIMEHT, paBHBIA CIMHHIE, KPOME CIy4acB pacdera (YHIaMEHTOB paClOPHBIX

COOpYy KeHH i, 11st KOTopsIX A =0,7;
M, - KOOQQHUIMEHT, yYHTHIBAIOLMA MO0 IMOCTOSHHOM HAarpy3kd B CYMMapHOH Harpyske,

oTIpenersieMblii o hopMmyie

_ M +M,

M M

rac Mc - MOMEHT OT BHECIIHUX IMOCTOSHHBIX HArpy30K B CEYCHUN (bsz[aMeHTa Ha YPOBHE€ HIKHUX

i (26)

KOHIIOB cBaif, KH-M (TC-M);
M, - TO e, OT BHELIIHUX BPEMCHHBIX PaCUCTHBIX HArpy3ok, kH-M (TC-M);

1 - xo3(pUUUEHT, HPUHUMAEMBbIi 7 = 2,5, 32 MCKIIIOYEHHEM CJ1y4aeB pacyeTa:
a) 0c060 OTBETCTBEHHBIX COOPYKEHHIT, 11 KoTopbiX npu [ < 2.6 mpunumaercs 7 =4 unpu [ >

5 mpumuMaercs 71 = 2,5, TpH NpPOMEXYTOUHBIX 3HAueHHsX [ 3HayeHwe 71 ompejenseTcs
HMHTEPIOJISILMEH;
0) ¢QyHIaMEHTOB C OIHOPSJHBIM pAClOJIOKEHHEM CBail Ha BHEUEHTPEHHO NPHIIOKECHHYIO

BEPTHKAIBHYIO CKUMAIOILYIO HAarpy3Ky, JUis KOTOPBIX CIEAYET NPUHAMATh /I = 4 HE3aBHCHMO OT

3naueHns | ;
2) nns cBaW, MMEIOIIIEH JKECTKYIO 3a/IeTIKy B HU3KUU POCTBEPK, HECYIIYIO CIOCOOHOCTh Fqy cienyer

onpenessiTh mo hopmyie
Fy =1,65nm, ,S/abplvlj. (27)

11. Ilpu cratudeckoM pacueTe cBaif B COCTaBe KyCTa, €CIH JOMYCKaeTCsl BO3MOXKHOCTh Pa3BUTHS
BTOPOIl CTaguM HaNpsHKEHHO-IePOPMUPOBAHHOTO COCTOSHHS CHCTEMBI «CBasi - TPYHT», CIEAyeT
YUUTBIBAaTh UX B3auUMoOJeHcTBUE. B 3TOM cityuae pacueT Mpou3BOAUTCS Kak JUIsl OAMHOUYHOU cBau, HO
KO3(pQUUMEHTBI NPONOPUHOHANBHOCTH K M a yMHOXKAKOTCA HA NOHWKAWWMKA KodpuuueHt g,

orpezessieMsli o Gopmyie



2
d Xj =X Xj =X
o; =Y. [141-—|1,17+0,36 -0,15 , (28)
A | fj T
rne y. - KO3(pOUIHMEHT, YYUTHIBAIOIIMN VIUIOTHEHWE TPYHTAa TIPU TOTPYKCHHHM CBall W
MPUHUMAEMBIH: 7. = 1,2 17 3a0UBHBIX CBall CILIONTHOTO CEYCHHS U ), = | JUIT OCTaNbHBIX BHIIOB CBaii;
d - TMaMeTp WK CTOpOHA MOMEPEYHOTO CEUEHHSI CBAM, M;

=052+ (v - y)? (29)
Xi, Yi - KOOpPOWHATBI OCH i-i CBaW B IUIaHE, IPUYEM TOPU3OHTAIBHAS HArpy3Ka MPIIOKEHa B
HampaBJICHUH OCH X,
Xj, ¥j - TO XKe, 1 j-i cBa.
IIponssenenue [[ B dopmyie (28) pacnpocTpaHseTcs TONBKO Ha CBaM KyCTa, HEIOCPEICTBEHHO
J#l
TPUMBIKAIOIIHE K i-if CBae.

Tabmnuia 4
IIpuBenenHas KoaddurmenTst
riyGuna Ax By G D, A3 Bs C3 Ds Ay By Cy Dy
PaCTIONOKEHHUSI
CCYCHUA CBanu
B IPYHTE 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
0,8 0,997 | 0,799 | 0,320 | 0,085|-0,085| -0,034 [ 0,992 | 0,799 |-0,320|-0,171| -0,051 | 0,989
0,9 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
1,1 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 0,979 | 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
1,4 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
1,7 0,882 | 1,633 | 1,421 |0,812|-0,808 | -0,691 | 0,646 | 1,566 |-1,396]-1,613| -1,036 | 0,529
1,8 0,843 ] 1,706 | 1,584 | 0,961 | -0,956 | -0,867 | 0,530 | 1,612 |-1,547(-1,906| -1,299 | 0,374
1,9 0,795 | 1,770 | 1,752 | 1,126 | -1,118| -1,074 | 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
2,4 0,347 | 1,874 | 2,609 |2,195(-2,141| -2,663 | -0,949 | 1,352 [-2,339-4,228]| -3,973 | -1,592
2,6 0,033 | 1,755 | 2,907 | 2,724 |-2,621| -3,600 | -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
35 -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 -5,8531-5,941]-0,927 (4,548 ]-1,614 |-11,731|-17,919|-15,076| 9,244 |-0,358|-15,611|-23,140
Tabmnuna 5
IIpuBencunas ITpu onupanuu cBau Ha IIpu onupanuu cau Ha IIpu 3apenke ceau B
riryOuHa HECKAJIbHBIH FPYHT CKaJly CKaJly
NIOrpy>KCHUA Ao Bo Co Ao Bo Co Ao Bo Co
can [
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
1,1 14,916 | 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
1,4 9,266 8,954 10,050 | 6,257 | 4,664 3,937 | 0,849 | 0,918 | 1,342
1,5 8,101 7,349 7,838 5498 | 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 | 1,532 | 1,321 | 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. IIpu omHOCTaIUHHOM pacyeTe CBail TOPU3OHTAIBLHOE MepeMelieHne Uy, M, ¥ YToJl TIOBOPOTa i,
pan, cieayeT OonpeaesiarTs mo Gopmynam:
Uy = Hoepn + Mo » (30)

Wo = Hogmy + Moy (31)

rae Ho, Mg - pacueTHbIe 3HaYCHHsT COOTBETCTBEHHO morepeyHoi cwibl, KH (T¢), 1 n3rudaromiero
MoOMeHTa, KH-M (TC-M), B paccCMaTprBaeMOM CEUCHUM CBaW, IpUHUMaeMble paBHBIMEH Hy = Hu Mg =M
+ Hlp [3aecs H 1 M - T0 ke, uto B popmynax (12) u (13)];

&un - TOPHU3OHTAJBHOC TMepeMerieHue cedenus, M/kH (M/TC), ot neiictBus cuibel H = 1,
MPHUJIOKCHHOW B YPOBHE TIOBEPXHOCTH TPYHTA;

&1m - Topu3oHTaIBHOE TiepeMelnenne ceuenus, 1/kH (l/rC), or MomenTa M = 1, meiicTByromero B
YpOBHE MOBEPXHOCTHU TPYHTA;

& - yrou moBopoTa ceuenus, 1/kH (1/1C), ot cuet H = 1;

&um - yroul moBopota ceuenusi, 1/(kH m) [1/(tc-m)], or momenta M = 1.

HepCMCH.IeHI/IH EHHy EMH = EHM U Evm BBIYUCIIIOTCS 110 @opMynaM:

1
& = ; (32)
o3El &
EMH = &M = — By; (33)
ogEl
_ 1
Emm = Co; (34)
o El

€
rne o, E, | - To xe, uro u B popmyie (11);
Ao, Bg, Co -  OespasmepHbie K03(D(GUIMEHTHI, MPUHUMAaeMble MO Ta0l. 5 B 3aBHCHMOCTH OT
MPUBEICHHOW TIyOUHBI MOTPYKEHHUS CBau B TPYHT, onpezaenseMoi o gopmyne (7).

Ipn 3Hadennn [ , COOTBETCTBYIOIIEM MPOMEKYTOYHOMY 3HAUYCHMIO, YKA3aHHOMY B Tallu. 5, ero
CJIEIyeT OKPYTIIUTh JI0 OJMMKANIIEro TAOMIHOTO 3HAUCHHS.

13. Pacder ycTOWYMBOCTH OCHOBAHUS, OKPY)KAIOIIETO CBAIO, JOJDKEH MPOU3BOAUTECS O YCIOBUIO
(35) orpaHuyeHmsi pacdyeTHOTO NaBIEHUS O; OKA3bIBAEMOTO Ha TPYHT OOKOBBIMHU TMOBEPXHOCTSIMHU
CBaii:

4

cos @,

IZie 0, - pacueTHOe JaBieHue Ha rpyHT, Klla (Tc/M?), GOKOBOIT TTIOBEPXHOCTH CBAH, OIPEACIIEMOE
mo QopMmysie Ha CIEAYONMX TIyOMHAX Z, M, OTCYUTHIBAEMBIX IIPH BBICOKOM POCTBEPKE OT
MMOBEPXHOCTHU TPYHTA, a IPU HU3KOM POCTBEPKE - OT €ro MOAOMIBH [npu Z < 2,5 - Ha IByX riryOWHAX,

G, <Ny (v12t9¢, +&cy), (35)

cootBeTcTBYIOMMX Z = /3w z =|; npu Z > 2,5 - Ha rny6une z = 0,85/, Tae o, onpenensercs Mo
opmyze (11)];



- pacueTHbIl yenbHEIA (0OGBEMHBINH) BeC IPyHTA HEHApyLICHHOH CTpykTypsl, KH/M® (Tc/md),
OIIpe/ieIsieMBblil B BOJOHACKHIIIEHHBIX IPYHTAX C YYETOM B3BELIMBAHUS B BOJIC;
®,,C, - pacueTHble 3HAUEHUs COOTBETCTBEHHO YIJa BHYTPEHHEIO TPEHUs IpyHTa, Ipai, H

YIIETBHOTO CLeIUIeH st rpyHTa, KI1a (Tc/M?), IPUHIMAeMbIe B COOTBETCTBUM C YKa3aHUSAMH I1. 3.5;

& - kooddunmeHT, npuHUMaeMblid 11l 3a0MBHBIX cBail u cBaii-obosovek & = 0,6, a s Bcex
OCTaNBbHBEIX BUIOB cBaii & = 0,3;

N1, N2 - 3Ha4eHHU K0 PHULINESHTOB T XKe, YTO U B popmyie (24).

[Ipumeuanue. Eciiu pacueTHbIe TOPU3OHTANIBHbIC JaBICHUS HA TPYHT O; HE YIOBJIETBOPSIOT ycaoBuio (35), Ho
IpU 3TOM Hecyllash CIIOCOOHOCTh CBalf MO MaTepually HEAOHCIIONb30BaHA W IEPEeMEIICHHs CBail MEHbIIE

MpeebHO JOIMyCKaeMbIX 3Ha4eHMH, TO MPH MpPUBEICHHON ImyOuHe cBait Z > 2,5 pacdeT ciemyeT MOBTOPHTH,
NPUHIB yMEHBIIEHHOE 3HaueHHEe KoddduimenTa nponoprronaabHoctd K. [Ipn HoBoM 3HaueHnu K HE0OX0AUMO
MIPOBEPHUTH IPOYHOCTH CBaU 110 MaTepHally, €€ IepeMeIIeHHs, a Takxke coOmoaeHne yciaoBus (35).

14. PacueTHoe naBienue o, klla (Tc/M?), Ha TPYHT MO KOHTAaKTy ¢ OOKOBOIl OBEPXHOCTHIO CBAH,
BO3HHMKaIOIIlee Ha TITyOnHE Z, @ TAaKXKe PaCUETHBIM N3rndaomuii MOMeHT M;, KH-M (TC-M), morepedHyo
cury H;, kH (tc), u nmpononsnayto cuiny N, kH (Tc), meiicTByromue Ha riryOuHe Z B CEYEHUH CBaH, IPU
OJTHOCTaJMIHHOM pacyere CBail CleayeT OnpeaensiTh 1o Gopmyiam:

- Yo Mg Ho .
o, = Z|u A -"2B+—2C+—2D | (36)
LY. P OLgBl o2El ! El '
M, = oZElu, A; — o, ElyoBs + |\/|OC3+m D; @37)
€
H, = oZElu, A, — aElyoB, + 0, MoCy + HoDy; (38)
N, =N, (39)

rae K - koo uureHT mponopuroHaI-HOCTH, ONIPEIeIeMbIi 10 Taoml. 1;

a,, E, | - To ke, uto u B hopmyie (11);

Z - nmnpuBeleHHas IiyOuHa, onpejensemas no Qopmyne (5) B 3aBUCMMOCTM OT 3HAYEHMS
JIECTBUTENILHOM TIIyOWHBI Z, Al KOTOPOW OIPEEISIFOTCS 3HAUCHMsl JaBleHUS O;, MOMeHTa M; U
MOTIepeYHOHN CHTBI H;;

Ho, Mo, lo, Ug, ¥ - TO ke, uTo M B It 5 u 12;

Aq, A; - KO3DPUIIMEHTBI, 3HAaYEHHSI KOTOPBIX TPUHUMAIOTCS 110 Ta0l. 4;

As, By,

B2, Ba,

Cu G,

Cs, Dy,

Dy, Dy

N - pacuetHas oceBas Harpy3Ka, KH (Tc), mepenaBacmast Ha TOJIOBY CBAw;

Yo — KOO QHUIUEHT YCIOBUI pabOTHI, NPUHUMAEMBbIH COTIIACHO II. 1.

(M3menennas pegakuus, Ilonpaska 2003 r.)

15. PacuetHblii MOMEHT 3amenku M; kKH-M (TC-M), yYUTHIBa€MbIil NpPU OJHOCTAJUHHOM pacuere
CBaif, MMCIOUIMX JKECTKYIO 3a/IeIKy B pOCTBEPK, KOTOPBIH 0OOecreuynBaeTcss HEBO3MOKHOCTBHIO
MIOBOPOTA T'OJIOBBI CBaH, CIIEAYET ONPEALIATH 10 (hopMyIie

|2
| _0

EmH FloEmm + 2El

M¢ =- I H; (40)

0
Emm +§

rJie Bce OYKBEHHBbIC 0003HAUCHHMS TC XKE, YTO M B MPEABIAYIIHUX (hopmMyiax.

[Ipu 3TOM 3HaK «MHHYC» O3HAYaET, YTO NPU TOPU3OHTAIBHON cuie F, HalpaBICHHOH cleBa
HAINpaBo, Ha TOJIOBY CBAaW CO CTOPOHBI 33/ICNIKU MEPEAACTCS MOMEHT, HANPABJICHHBIN MPOTHB YaCOBOM
CTpEJIKH.



I[MTPUJIOXXEHUE 2
Pexomenoyemoe

PACYET HECYIIEN CITIOCOBHOCTH NUPAMUJIAJIBHBIX CBA C HAKJIOHOM
BOKOBBIX I'PAHEM i, > 0,025

Hecymyto criocobHocts Fy kH (krc), mupamMuianbHbIX cBail ¢ HaKJIOHOM OOKOBBIX IpaHei i, >
0,025 momyckaercst ONpenessTh Kak CyMMY CHJI PAaCUETHBIX CONPOTHBIICHUH I'PYHTa OCHOBaHHMS Ha
OOKOBOH MOBEPXHOCTH CBaM U II0OJ €€ HI)KHAM KOHIIOM N0 (hopmyiie

2
F :ilAiCOSOL[pi (tga+tg(P|,i)+C|,i]+dn—(pi'+n20|,i ) : 1)
i 1

e A - Iiomiaa» 60KOBOI MOBEPXHOCTH CBaH B MpeJIeNax i-ro Clios IPyHTa, M (CMZ);
0L - YTOJI KOHYCHOCTH CBau, TPa;
@) i,Cy; -~ PacUCTHbIC 3HAYCHNUS yIJIa BHYTPEHHETO TPCHUS, TP, U CLCIUICHNS, klla (KFC/CMZ), i-ro

CIIOS TPYHTA,;
d - cTopoHa cedyeHHsT HIKHETO KOHIIA CBau, M;
Ny, Ny - K03 GUINEHTHI, 3HAYEHHSI KOTOPBIX IPUBEIEHEI B Ta0OIHUIIE.
CONpOTHBIIEHHSI TPYHTA TI0J OCTPHEM CBAH pj M Ha ee GOKOBOIl moBepxHOCTH p ', Klla (krc/cm?),
onpenessiroTes mo hopmyJie
3

E.
x(Pp,i+CpiCtge, i) —C ictgo, ;, @

1
4D, (L-V7)—2pg; (2-V;)

rae Ei - momyms nedopmarmu rpynTa i-ro cios, klla (krc/cM?), ompenesemMslii 1o pe3yibTaTam
MIPECCUOMETPUYECKUX UCIIBITAHUM;

Vj - ko3¢ durment [lyaccoHa i-ro cios rpyHTa, IPUHUMAEMbIil B COOTBETCTBHH C TPEOOBAHHSIMHU
CHulI 2.02.01-83,;

& - KO PUIIMEHT, 3HAUSHHUST KOTOPOTO MPUBEICHBI B TAOJIHUIIE.

JlaBnenus rpyHTa po, pp,i klla (krc/em?), ompenensroTest mo GopMyiam:

v

pO,i: ﬁ’}/”hi; (3)

Ppi= Poi(1+SiNQ, ;) +C i COSQy j, ¥

pi=pi=

rae Vii - yIENbHBIN BEC IPYHTA i-T0 CIIOS, kH/M® (Krc/CM3);
h; - cpenss ryOuHA paCONOKEHUSI I-TO CIIOSI TPYHTA, M.

Koappunment Yron BHyTpeHHEr0 TPeHHs TPYHTaA @, TPal.
4 8 12 16 20 24 28 32 36 40
n 053 | 048 | 041 [ 035 | 0,30 | 0,24 | 0,20 | 0,45 | 0,20 | 0,06
N, 09 | 088 | 083 [ 0,78 [ 0,73 | 069 | 065 | 0,62 | 0,58 | 0,54
€ 006 | 012 | 0,17 | 022 | 026 | 029 | 0,32 | 0,35 | 0,37 | 0,39

IMpumedanne. [ MpoMeXyTOYHBIX 3HAYEHHH yTiia BHYTPEHHETO TPEHHS @ j, 3HAUYCHUs] KO3 uIrenTos Ny,
N, 1 & ONpeensIoTCsl HHTEPHOISIHCH.

I[MPUJIOXKEHMUE 3
Pexomenoyemoe

OINPEJIEJIEHUE OCAJIKM JIEHTOUHBIX CBAMHBIX ®YHJIAMEHTOB

Ocajnka S, M (CM), JIEHTOYHBIX CBAalHBIX (YHIAMEHTOB C OJHO- U JABYXPSHBIM PACIOIOXKEHUEM
cBail (pu paccTosHuK Mexy cBasMu 3 - 4 d onpenensercs o Gopmye
n(1-v?)
s=— 71
nE

rJie 72 - IOTOHHAsl HAarpy3ka Ha cBaiiHblil pyHaament, kH/M (krc/cm), ¢ yuerom Beca (yHIaMeHTa B
BHUJIE€ MacCHBa TPyHTa CO CBasMH, O'PAHUYEHHOTO: CBEPXY - MOBEPXHOCTHIO IJIAHUPOBKH; C OOKOB -

80,




BEPTUKAJIBHBIMU IJIOCKOCTSMH, IPOXOIAIIMMHU MO Hapy KHBIM T'pPaHAM KpalHUX pAIOB CBail; CHHU3Y -
IUIOCKOCTBIO, IPOXOISIIEH Yepe3 HIKHUE KOHIIBI CBai;

E, V- 3nadenus momyns gedopmarmu, klla (krc/cm?), u xosddurmenta Ilyaccoma rpyHTa B
npenenax CKUMaeMOH TOJIIH, OIpeAeiieMble Ui YKa3aHHOTO BhIIE ()yHIAMEHTa B COOTBETCTBHU C
tpeboBanusmu CHull 2.02.01-83;

& - KO3hOUIMEHT, MPHHAMACMBI 10 HOMOTrpamMMme (CM. YepTeK) B 3aBHCHMOCTH OT
koddduimenta Ilyaccona V, NpuBeAeHHON wmMpUHBI (QyHmameHnta p=p/h (tme b - mmpuna
(byHIaMeHTa, MpUHAMAaeMasi TI0 Hapy>KHbIM TPaHsM KpaWHHX psIOB CBail; N - TiIyOMHA MOrpyKEeHHs
CBaif) ¥ IPUBEACHHOM TTyOuHBI ckumaemoii o He/h (H, - rimy6una cxknmaemoii o).

H T T N/ 7
A b= —:; = g.a0
L N
%! l La.as { / —
et = | /
- | 0,30 p
' 0.2s| _ /
0,20
1.7 P y\‘\ o,t:}ze
1.5 Jﬂﬁ / |\‘ Q.05
/’W ] F\miu
ZANENE
»’ “Z { | ous
1.1 R

T
04 $
i
" I
08 N v=0a2
"o
12 P -
18

24 \
. AN

Homorpamma s onpejiesieHus 3HAYEHHI &

3HaueHus KodQdUIMEHTa ¢ ONpeneNsioTcs 10 HOMOrpamMMme ciedyroluMm obOpasom. Ha
HOMOTpaMM€ Yepe3 TOYKY, COOTBETCTBYIOIIYIO BBIYMCIEHHOMY 3HAYEHHUIO INPHUBEACHHOM ITyOMHBI
COKMMAEeMOH TOJIIIY, MPOBOJUTCS MpsAMasi, MapajulelibHas OCH abCuucC, 10 MEepPeceYeHus ¢ JIMHUEH

TpUBEICHHON IHPUHBI (GyHIaMeHTa b W omycKaeTcs HepleHIHKyIAp A0 JMHHH Kodh(pHUIHeHTa
ITyaccona rpynTta V. I3 ToukM mepeceueHusi MPOBOAMTCS JIMHMS, MapajulelbHas ocH alcuucc, 10
TepecevdeH st C OChI0 OP/INHAT, HAa KOTOPOH NpUBENICHbI 3HaUeHHs KO3 dHULIMEeHTa .



[TPUJIOXKEHUE 4
Pexomenoyemoe

OIIPEJIEJIEHUE OCAJIKA OJIMHOYHOM CBAH

Pacuer ocamok OMHOYHBIX CBall, MPOPE3AIOIINX CIIOW TpyHTa ¢ MoayieM casura G;, MIla (TC/MZ),
n kod¢p¢unumentom IlyaccoHa Vi, W ommparomuxcs Ha TPYHT, pacCMaTpHUBAeMBIH KaK JIMHEHHO-
JnehopMEpyeMoe TOJYNPOCTPAHCTBO, XapakTepudyemoe MoxaysieM casura G, u Kod(hGHUIMEHTOM
Ilyaccona V,, gomyckaetcs npou3Boauth npu N < Fy/ u nipu yenosuu I/d > 5, G,1/G,d > 1 (rpe I/d > 5
- anuHa cBau, M, 0 - IMaMeTp WM CTOPOHA HOMEPEIHOTO CEYCHHUSI CBaH, M) 110 (hOpMyJIam:

a) JUIsl OIMHOYHOMW cBau 0e3 yIINpeHHs

s 1)
1
N - BepTHKanbHast HarpysKa, nepenaBaemas Ha cBato, MH (1c);
[ - koo dunmeHT, onpenensemMplii o Gopmyie
! ! !
B:B_+1—(B /cx)’
M 9

sneck f=0,17 In(k,G1l/G,d) - xoadduitnent, cOOTBETCTBYOMIHIA aOCOTIOTHO KeCTKO# cBae (EA =
0);
a=0,17 In(ky;l/d) - Tor ke KOIPPHIMEHT AT  CAydas OTHOPOJHOIO OCHOBAaHHS C
xapakrepucTukamu G; u Vy;

9 = EA/G,1? - OTHOCHTEBHAS KECTKOCTH CBAK

EA - sxecTkoCTh CTBOJIA cBau Ha cxaTue, MH (1c);

/11 - napamerp, OHpeﬁ[eJI?[IOH.[I/II}'I YBCJINYCHUC OCAZIKH 3a CHUET C)KATUA CTBOJIA U OHpC,I[eJISIeMBIﬁ 110
thopmyme
2,129%4
1= o Anaa3/d
1+2,129%%

Ky, kvt - KOddprrmenTsI, onpegensiemsie o Gopmyite k, = 2,82 - 3,78v + 2,18V? coOTBETCTBEHHO
npu V = (Vi + V,)/2 u ipu V = Vy;

0) 17151 OIMHOYHOM CBau C YIIMPEHHEM

S=O,22N +ll’ 2
G,d, EA

rie dy - IHaMeTp yIIHPEHHs CBau.

Xapaxkrepuctuku G; W Vi, IPUHUMAIOTCS OCPEAHEHHBIMHU JUIsi BCEX CJIOEB IPyHTa B IIpejelniax
rIyOHHBI OTPYKEHUs cBar, a Gy U V, - B nipezienax 10 quamMeTpoB cBau WM yIupeHus (IUisl CBau C
YIIUPEHUEM) TP YCIOBHH, YTO O] HIKHAMHU KOHI[@AMH CBall OTCYTCTBYIOT TOP(BI, WUIIbI H TPYHTHI
TEKy4Yell KOHCUCTEHIUH.

COJEPKAHUE

1. O0mue monaoxeHus

2. Bunsl cait

3. OcHOBHBIE YKa3aHUS 110 pacyeTy

4. Pacuer Hecymel crmocOOHOCTH CBai

CBau-cToiKn

Bucsune 3a0uBHBIE cBau BCeX BHIOB M CBaH-000JIOUYKH, NIOTPY’KaeMble 0e3 BBIEMKU IPYHTa
Bucsiune HaOuBHBIE 1 OypOBBIE CBa U CBau-000JI0UKH, 3ar0HsIeMble OETOHOM
BunroBsie cBau

Y4er oTpunaTenbHbIX (HETATUBHBIX) CHJI TPEHUS TPYHTa Ha OOKOBOM MOBEPXHOCTH CBail
5. Onpenenenne HeCcymei CIOCOOHOCTH CBaii MO Pe3yIbTaTaM ITOJIEBBIX HCCIEIOBAHUI
6. Pacuer cBaiiHbIX yHIaMEHTOB M MX OCHOBaHUII 110 AeopMaLisIM

7. KoHcTpyrnpoBaHue cBaifHBIX (yHIaMEHTOB

8. OcoOEHHOCTH TPOCKTUPOBAHMS CBaHBIX (PYHIAMEHTOB B MPOCATOYHBIX TPYHTAX



9. OcoOeHHOCTH MTPOEKTUPOBAHUS CBAHBIX (PyHJaMEHTOB B HAOyXalOUIUX IPYHTaX

10. OcobeHHOCTH IPOSKTHPOBAHMS CBAHBIX (DYHIaMEHTOB Ha I10/1pa0daThIBaEMbIX TEPPUTOPHSIX
11. OcobeHHOCTH MTPOEKTUPOBAHMS CBAIHBIX ()YHJAMEHTOB B CEHICMUYECKHX paiioHaxX
12.  OcoOEHHOCTH IPOCKTHPOBAHMUS

CBallHBIX (YHOAMEHTOB OIOP BO3AYIIHBIX JIMHHA
3NIEKTponepeiaun

13. OcobeHHOCTH TPOSKTHPOBAHMS CBAHBIX (DYHIaMEHTOB MaJIO3TaXKHBIX CEJIbCKUX 3JaHUH

[Ipunoxenne 1. Pacuer cBail Ha COBMECTHOE AEWCTBHE BEPTUKAIBHON M TOPU3OHTAIBHON CUI U
MOMEHTA

[Mpunoxenne 2. Pacyer Hecymield CHOCOOHOCTH NHPaMHUIAIBHBIX CBail ¢ HAKIOHOM OOKOBBIX
rpaneti i, > 0,025

[Mpunoxenne 3. OnpeneneHne ocaaku JICHTOYHBIX CBAIHBIX ()YHIAMEHTOB
[punoxenne 4. OnpeneneHne ocaaku OTUMHOYHOMN cBan



