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CTPOUTEJ/IbBHBIE HOPMBI U IIPABHAJIA

CBAMHBIE ®YHIAMEHTBI

CHulII 2.02.03-85
MOCKBA 1995

PA3BPABOTAHBbI HUWHUOCII um. T'epceBanoBa I['occTtposs CCCP
(kaHm. TexH. HayK b.B. baxoi0uH - PyKOBOOWUTEIb TEMEI; OOKTOpa
TexH.HayK B.A. Havuues u E.A. CopouaH; KaHOounaTel TexH.HayK [O.A.
Bbazoacapos, B.M. MamoHos, JI.I'. Mapuynoavckuti, B. I'. ®edoposcKuli
u H.b. 9xkuman; X.A. [InxcanHmumnpos), nHCTUTYTOM OyHIaMeHTIIPOEKT
MwunamonTaxcnencrtpods CCCP (kamgumatel TexH. HaykKk [FO.T.
Tpodpumenkos u B.M. Illaeguy; I''M. JlewuH u P.E. Xanun) u LTHUUC
MuHTpaHCcCTpOs (KaHOAUOATH TexH. HayK H.M. I'nomos, E.A. TrosneHes
u MH.E. IlIkoavHukog8) c¢ vyuyactueM [anpeHUHWC, [IoHEIKOro
[IpoMCTpOUHUUIIPOEKTa U XapbKOBCKOro IIpOMCTPOMHUUIIPOEKTa
['occtpoga  CCCP, I'moporopa T'occtpos  PCOCP, BHUMU
Munyrnenpoma CCCP, HHWHUnpomctpos Munnpomctposs CCCP,
LHHWUHIIIcenscTpos 'ocarpompoma CCCP, UHCTUTYTa
CapaToBarpornpoMIpoeKT ArporipoMcCTpoOs PCOCP, C30
OHeproceTbnpoekT MwunHsHepro CCCP, CapartoBckoro u IlepMckoro
[IOJINTEXHUUYECKOI'0  HWHCTUTYTOB, JIeHUHTPaACKOro0 HWHXKEHEepPHO-
CTPOUTEJILHOT'O UHCTUTYTa MuwuHBy3a PCOCP, BHUUI'C
MunamoHTaxcneuctpos CCCP, Kuesckoro u [[HeOpOIeTPOBCKOTO
WHXXEHEePHO-CTPOUTEJIbHEIX MHCTUTYTOB MuHuBy3a YCCP.

BHECEHBI HUHMOCII um. I'epceBanoBa ['occTtpos CCCP.

IMIOOI'OTOBJIEHBI K VYTBEPXKIEHHUIO
I'maBTexHOpMUpoBanueM I'occtpost CCCP (O.H. CuavHuukas).

C BBepgenueM B gencteue CHull 2.02.03-85 «CBauiHble pyHOAMEHTHI»
c 1 suBapsa 1987 r. yrpauuBalOT CHUITY:

rnaBa CHull 1I-17-77 «CBaliHble (pyHOaAMEHTEBI»;

n3MeHeHusa u pgononHeHus rnaBbl CHwull II-17-77, yTBepXKAOeHHBIE
nmoctanoBnenuem ['occtposs CCCP ot 16 suBaps 1981 r. Ne 4, ot 17
ntoJiss 1981 r. Ne 122, ot 25 okTsi6pst 1982 . Ne 264 1 oT 6 mekabps 1983
r. Ne 313.
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[Ipu MMONTb30BaHUM HOPMATUBHLIM OOKYMEHTOM CJIEAyeT YYUTHIBATh
YTBEPXKIOEHHbBIE U3MEHEHUSI CTPOUTENIbHBIX HOPM U TIIPaBUI U
TOCyOapCTBEHHBIX CTAHAAPTOB, MyOIUKYyeEMbIE B XXypHalie «brosneTeHb
CTPOUTEITLHOMU TEXHUKU» u UHGOPMALMOHHOM yKazaTeie
«I'ocymapCTBEHHBIE CTaHOAPTHI».

CTpouTtenbHBIE HOPMBI H |C1LTT 2.02.03-85
npaBUjIa o

T'occTpon
CCCP

B3aMmen

Ceannrie pyH1aMeHTbI CHull I1-17-77

Hacrosiiie HOPMBI PaCHPOCTPAHSIOTCS HaA ITPOEKTHPOBaHUE
CBalHBIX (PyHOAMEHTOB BHOBb CTPOSIIUXCA M PEKOHCTPYUPYEMBIX
30aHUUA U COOPYKEHUM.

Hacrosiiyie HOPMBI He PaCHPOCTPAHSIOTCS Ha ITPOEKTHPOBaHUE
CBaWHBIX (YHOAMEHTOB 3OaHHW U COOPYXKEHHUM, BO3BOOHWMEBEIX Ha
BEYHOMEP3JILIX TI'PyHTaX, CBaWHBIX (YyHOAMEHTOB MalllMH C
OUHAMUYECKUMU Harpys3KaMmu, a TaKXKe orop MOPCKHUX
He(TEeIPOMBICJIOBEIX K [OPYIrMX COOPYXKEHHM, BO3BOAMMBIX Ha
KOHTUHEHTAJIbHOM IIlenbde Mpu IIyOuHe morpyKeHusi onop 6omee 35
M.

CsaviHble (yHOAMEHTHl 3OaHUW M COOPYXKEHWM, BO3BOOUMEIX B
palioHaxX C HaJIWU4YWMeM UIX BO3MOXKHOCTBHIO PA3BUTUSA OIIACHBIX
reoJIOTUYEeCKMX MPOLEeCcCOB (KapCTOB, OMNOJ3HEU U T.I.), CIeOyeT
IIPOEKTUPOBATh C y4eTOM OOIIOJTHUTEIbHEBIX TpeboBaHUM
COOTBETCTBYIOIIUX HOPMAaTUBHBEIX [OOKYMEHTOB, YTBEPXKOEHHBIX WIIU
cornacoBaHHBIX ['occTpoem CCCP.

YTrBEepXKaeHsbl

Brecens! IIOCTAaHOBJIEHHEM Cpox
HHUHNOCII um. BBEeJIEeHHusI B
I'occTposi CCCP o
I'epceBaHnoOBa IJeHCTBHE

ot 20 mexaoOpsi 1985

T'occTpos1 CCCP r. Ne 243

1 ssaBapsz 1987 r.

1. OBIIIUE I1OJIO2KEHU A

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1.1. Buibop KOHCTpPYKUMM PyHOaMeHTa (CBAMHOTO, Ha €CTECTBEHHOM
WJIM UCKYCCTBEHHOM OCHOBAHHWH), a TaKXKe BHOa CBall U THUIIa CBAMHOI'O
¢dyHOmameHnTa (HampuMmep, CBaWHBIX KYCTOB, JI€HT, IIOJIeH) CJenyer
IIPOM3BOOUTh MCXOHOS U3 KOHKPETHBIX YCJIOBUM CTPOUTEJIbHOM
IIJIOIAAKH, XapaKTepU3yeMbIX MaTepualaMu WH>XKEeHEePHBIX
M3bICKAaHNUM, paCyeTHBIX HaArpy30K, JEeUCTBYWOIIUX Ha (QpyHOaAMeEHT, Ha
OCHOBE Pe3yJ/IbTaTOB TEXHUKO-3KOHOMUYECKOTO CPaBHEHUS BO3MOKHBIX
BAapHaAHTOB IIPOEKTHBIX pelleHud QyHOaMeHTOB (C OLeHKOU II0
IIPUBEIEHHBIM 3aTpaTaM), BBHIIIOJTHEHHOTO C y4eToM TpeOoBaHUM I10
9KOHOMHOMY pPacXOOgOBaHUIO OCHOBHBIX CTPOUTENIbHBIX MaTepHasioB U
obOecrieunBaONIero Hanbojee MOJTHOE MCIOIb30BaHUE IMTPOYHOCTHHIX U
nedopMaIMOHHBIX XapaKTEPUCTUK TPYHTOB M (PU3UKO-MEXaHUYECKUX
CBOMCTB MaTepuajioB pyHOaMEHTOB.

1.2. CpauHble (pyHOAMEHTH CJIeAyeT IIPOEKTHpPOBaTh HaA OCHOBE
Pe3yIbTaTOB UHKEHEPHO-TeoJe3uYeCKUX, UTHXKEHEPHO-TE€0JIOTUYECKUX,
WHXEHEPHO-TUAPOMETEOPOJIOTUYECKUX  U3BICKAHUU CTPOUTEJIbHOU
IJIOMagKKW, a TaKXe Ha OCHOBE [aHHBIX, XapaKTepU3YyHIInuX
Ha3HayeHue, KOHCTPYKTHUBHBIE U TEXHOJIOTUYECKHEe OCOOEHHOCTH
IIPOEKTUPYEMBIX 3TaHUM U COOPYXKEHUUN U YCJIOBUS UX IKCIJIyaTallui,
Harpy3KU, JEeUCTBYIOIIMEe Ha PyHOaMEeHTH], C y4€TOM MECTHHIX yCJIOBUU
CTPOUTEJILCTBA. I[IpOEKTUpPOBaHME CBaWHBIX (GyHOIAMEHTOB 0e3
COOTBETCTBYIOIIIETO M [AOCTATOYHOI'O MHXKEHEPHO-Te0JIOTUYECKOr0
000CHOBaHUS He OOIIyCKaeTC .

1.3. Pe3ynbTaThl HWHXKEHEPHBIX U3BICKAHUU MOOJIZKHBEL COOepZXKaTh
OaHHBIE, HeoOXOoOuMbIe M7 BbIOOpa Tuna GyHOaMeHTa, B TOM YHCIIEe
CBaMHOTO, [OJI OIIpPefesleHusI BUOa CBall U ux rabaputoB (pa3MepoB
[IOIIePeYHOr0 CeYeHUsT U [JIMHBL CBaW, paCyeTHOU Harpys3Ky,
OOIyCKaeMOU Ha CBal) C y4eTOM IIPOTHO3a BO3MOIKHEIX H3MEHEHUU
(B mpomecce CTpPOUTENbCTBA U  IJKCIUIyaTalluW) UHIXKEHEPHO-
reoJIOTUYEeCKUX U  TUAPOTreOJIOTUYECKUX  YCJIOBUU  IJIOIIAAKU
CTPOUTEJILCTBA, a TaKxXKe BHAa U 00beMa NHXKEHEPHBIX MEPOIIPUATHUH I10
ee OCBOEHHUIO.

B MaTepuanax WH3bICKAHUM MOOJIKHBI OBITh NPUBEOEHB HaHHBIE
TIOJIEBBIX ¥ J1TaOOpPaTOPHBLIX MCCIENOBAaHUN T'PYHTOB, @ B HEOOXOOUMBIX
ciay4asx, yCTaHaBJIUBaeMBIX IIPOEKTHOU opraHu3alueu,
IIPOEKTUPYIOIel CBalWHble (YHOAMEHTHI, - Pe3yJIbTaThl HCIBITAHUU
HATyPHBIX CBall CTaTUYECKOU U OJUHAMUYECKOU Harpy3KaMu.

[omXHBI OBITh TaKXKe TIPUBEIEHBl TeO0JIOTUYECKHE pPa3pe3bl C
OaHHLIMM O HAIJIaCTOBAHUSX TPYHTOB, PACUYETHHIX 3HAUYEHUSAX UX
br3uKO-MexaHUUYECKUX XapaKTEPUCTUK, UCIIOJIL3YEMEBIX B pacueTax I1o
OBYyM TpyHIaM IIPeOelbHBIX COCTOSIHHM, C yKa3aHUEM II0JIOKEHUS
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YCTaHOBJIEHHOT'O M IIPOTHO3UPYEMOT O ypOBHefI IIOO3€MHEIX BOO, a IIPHU
HaJIM4YUU PEe3YyJIbTATOB SOHOWPOBaAHUA - Tpa(l)I/IKI/I 30HOUPOBAHUA.

[Ipumeuvanue. HcneiTaHusd cBau, NPOU3BOAMMBIE B IIPOIECCE
CTPOUTENILCTBA B COOTBeTCTBUM C TpeboBaHusimu CHwull 3.02.01-83,
SBJISIOTCS TOJIbKO KOHTPOJBHBIMU [JI YCTAHOBJIIEHHUS KadecTBa
CBaMHBIX PyHAaMEHTOB M COOTBETCTBUS UX IPOEKTY.

1.4. B MIPOEeKTax CBaAMHBIX (pyHODaMeHTOB OOJIZKHO
IpeaycMaTpuBaThCs MPOBEOEHNWE HATypPHBIX U3MepeHuu gedopMaluiu
OCHOBaHHUY U (PyHOAMEHTOB B CHIydasiX IIPUMEHEHUS HOBBIX HWIIHN
HEOOCTAaTOYHO M3y4YEHHBIX KOHCTPYKIHUN 30aHUM U COOPYXKEHUUN UIIU
nx (PyHOaMEeHTOB, BO3BEEHUsI OTBETCTBEHHBIX 3TaHUU U COOPYKEHHUU
B CJIOXKHBIX HHIKEHEPHO-TEOJIOTMYECKUX YCJIOBUSAX, a TaKXke IIpHu
HaJIMYXUHU B 3a[JaHUM Ha IIPOEKTUPOBAHUE CIIeIIHaIbHEIX TPpeOOBaHUM 110
W3MEePEeHUI0 gedopMaliui.

1.5. CpaitHble pyHOAMEHTH], ITpefHa3HaYeHHbIEe [JII 9KCIIyaTalluu
B YCJIOBHUSIX arpeCCUBHOU Cpemdbl, CllefyeT IIPOEKTHUPOBaTh C YYETOM
TpeboBauuit CHwull 2.03.11-85, a mepeBsIHHbIE KOHCTPYKIIUU CBaMHBIX
dyHmaMeHTOB - TakXke C y4dyeToM TpeOOBaHUM I10 3alIUTe UX OT
THHEHUS, pa3pylLIeHus U II0paxKeHus OIpeBOTOYllaMMU.

2. BUIIBI CBAU

2.1. Ilo cmocoby 3arny0JjieHusI B TPYHT HAAJIEXHUT pPa3InudaTrhb
CJIEeQyIOIre BHUIBI CBaM:

a) 3a0uBHEBIE XKeJe300eTOHHEIE, OEPEBSAHHEIE nu CTaJIbHEIE,
IIOrpyzKaeMnbel€e B TPYHT 0e3 ero BHIEMKH C IIOMOIIbIO MOJIOTOB,
BI/I6pOHOpr}KaTeHeﬁ, BI/I6p0B)IaBHI/IBaIOH.[I/IX nu BIOaBJINBAIOIIINUX
YCTpOfICTB, a TakxXke xXKeJjie300eTOHHbIE CBan-000JI0YKH, 3al"HY6TI$IeMbIe
BI/I6pOHOpr}KaTeHHMI/I 0e3 BLIEMKU HUJIM C YaCTUYHOM BBIEMKOM TPYHTa
1 He 3aIlloJIHsieMble 0eTOHHOM CMECHIO;

0) CBau-000JI0YKH JKejie300eTOHHEIE, 3aryorsieMble
BUOPOIIOTPYyKaTEeIsIMU C BEHIEMKON T'PYHTA U 3aIlOTHSEMBIE YaCTUYHO
WJIY TIOJIHOCTBhIO OETOHHOM CMECHIO;

B) HaOuBHBIE OETOHHEIE U KeJIe300eTOHHEIE, YCTpauBaeMEIE€ B I'DYHTE
IIyTeM VKIIaOKHu OeTOHHOM CMeCH B CKBaXWHHI, 06pa3OBaHHLIe B
Pe3yIbTaTe IIPUHYOUTEIIBHOTI'O OT2KAaTHUA (BBITECHEHU ) I'PYHTa;
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r) OypoBble XKene300eTOHHBIE, yCTpauBaeMble B TPYHTE IIyTEM
3amoJTHEHUS TPOOYPEHHBIX CKBaXKMH OETOHHOM CMEChHIO MU YCTaHOBKU
B HUX XKeJ1e300eTOHHBIX 3JIEMEHTOB;

II1) BUHTOBEIE.

2.2. [lo ycnoBusM B3aMMOMOEUCTBUS C TIPYHTOM CBaW CIeOyeT
IoAgpa3nesisaiTh Ha CBAU-CTOMKU U BUCSIYUE.

K cBasM-cTOMKaM HaMOJIeXHUT OTHOCHUTL CBAaW BCeX BHOOB,
ONmUpaloIInecs Ha CKaJlbHble TPYHTHI, a 3a0MBHBIE CBaW, KpOMe TOTO, Ha
MaJIOCKUMaeMble TPYHTHI.

[IpumMmeuanue. K MajmocKuMMaeMBIM TIPyHTaM OTHOCSTCA
KPYITHOOO/JIOMOYHBIE TPYHTH C TMeCYaHbIM 3allOJIHUTEeJIEM CpenHeM
IIJIOTHOCTHA Y TIJIOTHBIM, @ TaKXe TJIMHBI TBEPOOM KOHCUCTEHIIUM B
BOJOHACHIIIIEHHOM COCTOSSHUM ¢ MonyieM aedopmanuu E > 50000 kIla
(500 xrc/cM?).

Cunbl CONPOTHUBIEHUS TPYHTOB, 3@ HCKIIIOUEHHMEM OTPULIATETbHBIX
(HeraTuUBHBIX) CHUJI TPeHMS Ha OOKOBOM NOBEPXHOCTH CBali-CTOEK, B
pacyeTax HUX HecCylleld CIIOCOOHOCTH IO TPYHTy OCHOBaHUSA Ha
CKUMAaIOUIYI0 Harpy3Ky He OOJXKHBI YYUTHIBATHCS.

K Bucsayum CBasiM ciaenyer OTHOCHUTDH CBau BCe€X BHUOOB,
OomUupaimruecd Ha CXKHMaEMbl€ T'DYHTEI U IIepedalolyue HarPy3KYy Ha
TPYHTBEI OCHOBAHUA OOKOBOM IIOBEPXHOCTBHIO 1 HU2KHKUM KOHIIOM.

[IpuMmeuvanue. OTpumarenbHbIMU (HETaTUBHBIMHU) CHUJIaMU
TPEHUsT HaA3bIBAIOTCS CHJIIBI, BO3HHKAIOIIME Ha OOKOBOI ITOBEPXHOCTHU
cBaM TIIpM OcagKe OKOJIOCBAMHOTO TpPyHTa U HaIllpaBJIIeHHBIE
BEPTHUKAIbHO BHU3.

2.3. 3abuBHBIE Kene300eTOHHBIE CBaW pPa3MepPOM IIOIEPEYHOTO
ceuenus go 0,8 M BKIIOY. ¥ CBau-000JI0YKK AuamMeTpoM 1 M m Oosee
crenyeT IOoOpa3aessaTh:

a) mo cnoco0y apMHpPOBaHUS - Ha CBau U CBau-000JI0YKU C
HeHalpsaraeMou IPOOOJIEHOU apMaTypou C IIOIIEePEeYHBIM
apMUpPOBaHMEM U Ha IIPEeOBapUTEJIbHO HANPSKEHHBIE CO CTEPKHEBOU
WJIM IIPOBOJIOYHOM IIPOHNOJIbHOM apMaTypoi (M3 BBICOKOIPOYHOU
IIPOBOJIOKHM M apMaTypPHBEIX KAHATOB) C IIONEPEYHBIM apMHUPOBAHUEM U
0e3 Hero;
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0) mo ¢dopme IIOIEPEYHOTO0 CEeYeHUsI - Ha CBau KBaJpaTHHIE,
IIPSIMOYTOJIbHBIE, TABPOBOT'O M [BYTAaBPOBOTO CEYEHHUM, KBagpaTHHIE C
KPYTJIOHN IIOJIOCTHIO, TIOJIbIE KPYTJIOTO CEeUYEeHUS;

B) 10 ¢dopMe TIIPOAOJILHOTO CedYeHUs - Ha IIpu3MaTHYecKHue,
IMUIMHOPUYECKHE U C HaKJIOHHBIMHU OOKOBBIMH rpaHsIMHU
(mupaMumanbHbBIE, TPalelengalbHble, POMOOBUIHEBIE);

) II0 KOHCTPYKTHUBHHIM OCOOEHHOCTSIM - Ha CBau IIeJIbHbBIE U
COCTaBHHBIE (M3 OTOEJILHBIX CEKIIUN);

I) 10 KOHCTPYKIUU HUXKHETO KOHIla - Ha CBau C 3a0CTPEHHBIM MU
IIJIOCKUM HUXXHUM KOHIIOM, C IIJIOCKUM WU OOBEMHBIM YIIUPEHUEM
(bynaBOBUOHBIE) U Ha ITOJIBIE CBAU C 3aKPBITHIM UJIM OTKPBHITHIM HUXKHUM
KOHIIOM HJIU C KaMy(pJIeTHOHU IISITOM.

[Ipumedyanue. Cpau 3abuBHBIE C KaMyQIeTHOU TMISITOU
yCTpauBaloT IIyTeM 3a0UBKU ITOILIX CBAM KPYTJIOTO CEUYEeHUS B HUXKHEUN
YacCTHU C 3aKPBITHIM CTaJbHBIM ITOJILIM HAKOHEYHUKOM C IIOCIEOYIOIINM
3amoJTHEHUEM TIIOJIOCTHM CBaW M HaKOHEYHHMKA OETOHHOM CMEChI0 U
YCTPOUCTBOM C TIOMOIIBIO B3phIBa KaMy(pJIeTHOUW NATHEl B IIpefesax
HaKOHeYHMKa. B mpoekTax cBalHBIX (PYHOAMEHTOB C IIPUMEHEHUEM
3a0MBHBIX CBali C KaMy(QJIETHOM IISITOM CJIeAyeT IpemycMaTpuBaTh
yKazaHus O coOmiomeHun TpeOOBaHUN IIPaBUI  ITPOU3BOMACTBA
OypOB3PHEIBHLIX pabOT, B TOM YHCJIE IIPU ONpeneeHUN HOMyCKaeMbIX
pPacCTOSTHHUM OT CYIIECTBYIOIIMX 3OaHWUM M COOPYKEHWHW OO MecTa
B3pHIBA.

2.4. HabuBHBIE CBau MO cCI0CO0y YCTPOMCTBaA pa3desiaioTcs Ha:

a) HaOWBHBIE, yCTpawMBaeMble IIYTeM MOTPYXKEHUsS WHBEHTAPHBIX
TpyO, HUXKHUM KOHEII KOTOPBLIX 3aKpPHIT OCTaBJIIEMBIM B TPYHTE
OamMakoM unu OETOHHOM MNPOOKOM, C IMOCJIeAyIOIIMM H3BJIE€YEHUEM
9TUX TPYyO IO Mepe 3aroIHeHUsI CKBaXKMH OETOHHOM CMEChIO;

0) HaOuBHBIE BUOpPOIITAMIIOBAaHHBLIE, yCTpPpaWBaeMble B TIPOOUTHIX
CKBaXXKMHAX ITyTEM 3aIl0OTHEHUS CKBAaXKWH XKECTKOM OETOHHOW CMECHIO,
VILJIOTHSIEMOM BUOPOIIITAMIIOM B BHUIE TPYOBI C 3a0CTPEHHBIM HUXHUM
KOHIIOM U 3aKPENJIEHHBIM Ha Hel BUOpomorpyxKaTeseM;

B) HaOWBHBIE B BHIILITAMIIOBAaHHOM JIOXKE, yCTpauMBaeMble IyTeM
BBIIITAMIIOBKA B TPYHTE CKBaxXWMH NUpPaMUOAJIbHOM WA KOHYCHOM
(opMBI C mOCTEOYIONIUM 3all0JITHEHNEM X OETOHHOU CMECHIO.

2.5. BypoBrble cBau 10 CIIOCO0Y YCTPOMCTBA pa3desiioTCs Ha:
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a) OypoHaOUBHBEIE CIIJIOITHOTO CEYEeHHUs C YIIMPEeHUsMHu U 0e3 HUX,
OeTOHUpPYeMble B CKBaXXHWHAX, NPOOYPEHHBLIX B IILIJIEBATO-TIIMHUCTHIX
TPYHTaX BHIIIIE YPOBHS TOO3EMHBIX BOHd 0e3 KpemjeHUs CTeHOK
CKBaXXHH, a B JIIOOBIX T'PyYHTAX HUXKE YPOBHS IIOO3€MHBLIX BOM - C
3aKpeIyIeHueM CTEHOK CKBAaXXWH TJIMHUCTHIM PaCTBOPOM  HJIHM
MHBEHTAPHLIMU M3BJIEKAaeMbIMU 00CaTHBIMU TPyOaMMU;

0) OypoHaOWBHBIE TOJIEIE KPYTJIOTO Ce4YeHHs, yCTpPauBaeMble C
IIpUMeHeHHeM MHOTOCEKIIMOHHOTO BUOPOCEepHeYHuKa;

B) OypoHaOMBHEIE C YIIJIOTHEHHHIM 3a00eM, yCTpauBaeMbIM MOyTeM
BTPaMOOBBIBAHUS B 32001 CKBaXKUHBI III€OHST;

r) OypoHaOuBHBIE C KaMy(pJeTHOM IIATON, yCTpauBaeMble ITyTEM
OypeHUst CKBaXKMH C MMOCJIEAYIONIUM 00pa30BaHUEM YIINPEHUS B3PHIBOM
1 3al0JTHEHUEM CKBaXXUH OETOHHOM CMECHIO;

o) OypoumHBEKIUOHHEIe numameTrpom 0,15-0,25 M, ycTpamBaeMbie
IIyTEM HarHeTaHUs (MHBbEKIIMU) MEJIKO3EPHUCTOM OETOHHOM CMECH U
IIEMEHTHO-IIECYaHOT 0 PacTBOpPa B NPpOOypeHHbIE CKBAaXKUHHI;

€) CBau-CTONOBI, yCTpauWBaeMble IIyTeM OypeHUsT CKBaxXXWH C
ylmpeHueM wunm 0e3 Hero, yKJIagKW B HHUX OMOHOJIMYUBAIOLIETO
IIEMEHTHO-IIECYaHOTO pacTBoOpa U  ONYCKaHUS B  CKBaXKWHBI
IUJIMHOIPUYECKUX UMW TIPU3MATUYECKUX OJIEMEHTOB CIIJIOUIHOTO
cedyeHUs co cTopoHaMu unu nuamerpoM 0,8 M u Goriee;

2K) OypOOITyCKHBIE CBaM C KaMy(dIeTHOU MHSATOM, OTIMYAIONIUecs OT
OypoHaAOMBHLIX CBall C KaMy(dIeTHOM MNSATON (CM. MOIJI. «I'») TEM, YTO
rmocje o0pa3oBaHUs KaMy(hJIeTHOIO YIITHPEHUsS B CKBAaXXUHY ONYyCKAlOT
Kejne300eTOHHYIO CBalo.

[ITpumevyanus: 1. O6cagHble TPyOBI OOIIyCKAETCS OCTaBNISTHL B
TPYHTE TONBKO B CHIy4Yasx, KoOrfa WUCKJIloYeHa BO3MOXKHOCTh
IIPUMEHEHUST [OPYTUX pPEeIIeHUM KOHCTPYKIMNU QyHOaMeHTOB (IIpu
ycTporicTBe OypOoHaAOMBHBEIX CBaMl B MJlacTaX T'PYHTOB CO CKOPOCTHIO
dbunbTpanmonHoro moTtoka Oosiee 200 w™M/cyT., TpU IIPUMEHEHUU
OypoHaOMBHBLIX CBa¥ MOJI 3aKPENJIeHUs [OeNWCTBYIOIIUX OIIOI3HEBBIX
CKJIOHOB ¥ B IPyrux 000CHOBAHHBIX CJIyYasix).

2. Tlpu ycrtpolictBe OYypOoHAOMBHBIX CBall B MhIJIEBATO-TJIMHUCTBIX
TPYHTaX OJIsI KPEeIlJIEHUsI CTEHOK CKBaXXWH AOMYCKaeTCs MCII0JIb30BaTh
M30LITOYHOE TaBIeHNWEe BOIHI.
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2.6. XKene3obeToHHBIE 1 OETOHHLIE CBAU CIIEOYEeT IPOEKTHUPOBATh U3
TSAXKeJIoro OeToHa.

IOnss 3a0uBHBIX Kene300eTOHHBIX CBali C HeHanpsraeMou
IIPOAOJILHOM apMaTypoM, Ha KOTOpPhle OTCYTCTBYIOT IOCyapCTBEHHEIE
CTaHOApTH, a TaKXe [ HaOWMBHBIX U OYpPOBBEIX CBal HeOOXOOUMO
nmpengycMaTpuBaTh OeTOH Kjacca He HuxXKe B15, pgma 3aOuBHBIX
2Kene300eTOHHBIX CBall C HaIIpsiraeMol apMaTypou - He Huxke B22,5.

13 KOpoTKHUX HaOMBHBIX U OypPOBBIX CBau (OnuHOU MeHee 3,5 M) B
000CHOBaAHHBIX CHIydasiX AOMyCKaeTCs IIpeaycMaTpuBaTh IIPUMEHEHUe
TsI>KeJioro 0eToHa Kjacca He Huxe B7,5.

2.7. XKene3o0eTOHHLIE POCTBEPKU CBAMHBIX (YHOAMEHTOB [JISI BCEX
30aHUM U COOPYKEHWU, KpPOMEe OIIOpP, MOCTOB, THUOPOTEXHUYECKHUX
COOpPYXKEeHUU u OONBIIUX  II€PEXO0M0B BO3OYIIHBIX  JIMHUU
aJIeKTpolepenayuy, CJedyeT IIPOEKTUPOBaTh U3 TIXKeJIoro OeToHa
KJjlacca, He HUXKE:

n7isi COOPHBIX POCTBEPKOB - B15
« MOHOJIMTHEHIX, « - B12,5.

II7151 omop OOJIBIIMX ITEPEX0I0B BO3AYIIHBIX JIMHUN dJI€KTPOIIepenadu
KJjlacc 6eToHa COOPHBIX ¥ MOHOIUTHBLIX POCTBEPKOB ClIelyeT IPUHUMATh
B22,5 1 B15 cooTBETCTBEHHO.

II7151 ommop MOCTOB KJjlacc OeTOHAa CBail 1 CBaMHBIX POCTBEPKOB CJIeAyeT
Ha3HadYaTh B COOTBeTCTBUUM C TpeboBaHusMu CHwull 2.05.03-84, nns
rUapoTexHuyeckux coopyxkenuu - CHull 2.06.06-85.

2.8. bBeToH IS 3aMOHOJMYMWBAHUA Kele300eTOHHBIX KOJIOHH B
CTaKaHaX CBaMHBIX POCTBEPKOB, a TaK¥Ke OT0JIOBKOB CBaMl Ipu COOPHBIX
JIEHTOYHEIX POCTBEpKax CjlefyeT IIpegycMaTpuBaTh B COOTBETCTBUU C
TpeboBanusiMu CHull 2.03.01-84, mpenbsAaBIsieMbIMM K OETOHY [OJIs
3a[IeJIKM CTHIKOB COOPHBIX KOHCTPYKIIMM, HO He HUXKe Kiacca B12,5.

[TpuMmeuaHnue. [Tpu IPOEKTUPOBaHUU MOCTOB u
TUOPOTEXHUYECKUX COOPYKEHUM Kimacc OeTOHa [/ 3aMOHOIUYNBaHUSI
COOPHBIX 3JIEMEHTOB CBAaMHBIX QyHIAaMEHTOB AOJI)KEH OBLITh Ha CTYIIEHb
BBHIIIIE II0 CPaBHEHUIO C KJjlacCOM OeToHa COeOuHSEMBIX COOPHBIX
3JIEMEHTOB.

2.9. Mapku 0eToHa II0 MOPO30CTOMKOCTU ¥ BOOOHEIIPOHUIIAEMOCTU

CBali M CBAWHBIX POCTBEPKOB CJieAyeT Ha3Ha4aTb, PYKOBOICTBYSCHb
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tpeboBanusimMu I'OCT 19804.0-78, CHull 2.03.01-84, mmsi MOCTOB u
TUOPOTEXHUYECKUX COOPYXKeHUM - cooTBeTCTBeHHO CHuII 2.05.03-84 u
CHull 2.06.06-85.

2.10. [JepeBssHHBIE CBaM [OOJIXKHBLI OBLITH HM3TOTOBJIIEHBEI U3 OpeBeH
XBOWHEIX ITOPO (COCHEI, €1M, IMCTBEHHMUIIBI, ITUXTHI) guaMeTpoM 22-34
cM u pgnuHOM 6,5 u 8,5 M, cooTBercTBylomux TpeboBanusiMm ['OCT
9463-72.

BpeBHa [OJisd M3TOTOBJIEHUS CBAll MOJI?KHEI OBITh OYHUINEHBI OT KOPHI,
HaApOCTOB U Cy4ybeB. EcTecTBeHHass KOHUYHOCTH (cOer) OpeBeH
coxpaHsieTcsi. Pa3aMephl ITOIIEPEYHOTr0 CeYeHusI, OJIMHA U KOHCTPYKIIUS
ITAaKeTHBIX CBall IPUHUMAIOTCS MO pe3yjabTaTaM pacuyeTa U B
COOTBETCTBUU C OCOOEHHOCTSIMU ITPOEKTUPYEMOT0 00BEKTA.

[IpuMedaHue. BOBMOXHOCTb IPUMEHEHHUS [JIs1 HePEeBIHHBIX CBal
OpeBeH OnuHOU Oonee 8,5 M momycKaeTCs TOJBKO IO COTJIACOBAHUIO C
IIPEeAIIPUSATHEM - H3TOTOBUTEJIEM CBa.

2.11. Cteiku OpeBeH wunu OpPYCheB B CTHIKOBAHHBIX II0 [JIMHE
OEePEeBAHHEIX CBaAX U B IaKETHEIX CBasfgX OCYILIECTBIISAIOTCS BIPUTEHIK C
IIepPeKpPHITHEM MeTaJUINYeCKUMU HaKJlagKaMu Uiu naTpyokamMu. CTHIKU
B IIAaKETHBIX CBasgX MHOOJIKHBI OBIThH pPacCIIOJIOXkKeEeHB Bpa30ekKy Ha
pPacCTOsITHUY OOWH OT OPYroro He MeHee 1,5 M.

3. OCHOBHDIE YKA3ZAHMUWA 110
PACYETY

3.1. PacueT cBaWiHBIX (QyHOaMEHTOB U WX OCHOBaAHUU [OJI2KEH OBIThH
BBIIIOJIHEH II0 IIPEEeIbHBIM COCTOSSHUSM:

a) IIepBOU I'PYIIIIHL:

10 IIPOYHOCTU MaTepuajla CBal M CBAMHBIX POCTBEPKOB (CM. 11.3.6);

110 HeCylller CIIOCOOHOCTH I'PyHTa OCHOBaHUS cBay (cM. 1m1.3.10);

10 Hecylleld CIIOCOOHOCTU OCHOBAaHUU CBAaWHBIX (DyHOAMEHTOB, €CIIU
Ha HHUX T[epemalTCs 3HaYWTelIbHble TOPU30HTAJIbHBIE Harpy3KH
(mopAmopHble CTEHHI, (yHOAMEHThH PACIOPHBIX KOHCTPYKLUMHN U OpP.) WU

ecnu OCHOBaHUS OrpaHUYEHBI OTKOCaMu 120071 CIIOKEHBI
KpPyTOoIlagaloIllMU CJIOSIMHU I'PyHTa U T.1I. (cM. m. 3.13);
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0) BTOPO# T'PYIIIIH:

II0 OcCajKaM OCHOBaHHM CBall ¥ CBaWHBIX (QyHOAaMEHTOB OT
BEpPTUKAaJIbHBIX HAarpy3o0kK (cm.mm.3.15, pa3n.o);

[I0 IIepeMEeIleHUsIM CBal (TOPU3OHTAJIBLHLEIM Up, yrjlaM II0OBOPOTa
TOJIOBEI CBal yp) COBMECTHO C TPYHTOM OCHOBAHHM OT [OEHCTBHS
TOPU3OHTAJILHBIX HaArpy3oK ¥ MOMEHTOB (CM. peKOMeHOyeMoe

npuaoxenue 1);

mo o0pa30BaHUIO WJIM PACKPBITHUIO TPEIIMH B 3JIeMeHTax
Kene300eTOHHBIX KOHCTPYKIIUY CBaWHBIX pyHOaMeHTOB (CM. 11.3.6).

3.2. Harpy3ku ¥ BO3[€WCTBUS, YYUTHIBAEMbIE B pacyeTax CBaWHBIX
(dyHODamMeHTOB, KO3(pPUIIUEHTH HaOEeXXHOCTH II0 Harpy3kKe, a TaKxXe
BO3MOJKHEIE COYETaHUS HArPy30K CJieAyeT IPUHKUMATh B COOTBETCTBUU
c TpeboBanusimu CHwull 2.01.07-85 c¢ yudetroM ykKalauuut CHull
2.02.01-83.

3HayeHUs HArpy3oK HeoOXOOWMMO yMHOXKAaTh Ha KO3(QPUIIUEHTH
HaJeXXHOCTU 10 Ha3HaYeHWIO, ITPUHUMaeMble corjiacHo «I[IpaBumam
ydeTa CTeIlleHM OTBETCTBEHHOCTU 3HaHUU U COOPYXKEHHU Mpu
IIPOEKTUPOBAHUU KOHCTPYKIIUU», yTBepKAeHHBIM ['occtpoeM CCCP.

3.3. Pacuer cBay, cBavHBIX (PyHOaMEHTOB U UX OCHOBAHUU IIO
HeCyIlel cnocoOHOCTH HeOOXOOUMO BHITIOTHSITh Ha OCHOBHEIE M OCOOBIE
CcoYeTaHUS HaArpy30K, o medopmMalusiM - Ha OCHOBHBIE COUETaHUS.

3.4. Harpys3ku, BO3OEUCTBHUSA, HX COYETAHUSA U KOIPPUIUEHTEHI
HaZe’KHOCTH I10 Harpy3Ke IIpU pacyeTe CBalHBIX PyHOaMEHTOB MOCTOB
U THUOPOTEXHUYECKUX COOPYXKEHHU CcJiefyeT NOpPUHUMATh COTJIaCHO
TpeboBanussM CHwull 2.03.05-84 u CHull 2.06.06-85.

3.5. Bce pacueThsl cBay, CBallHBIX (PyHOaMEHTOB M HX OCHOBAHUU
clemyeT BBIIOJHATHL C MCIOJIb30BaHWEM paCYeTHBIX 3HaAYeHUU
XapaKTepPUCTHUK MaTepuasioB U I'PYHTOB.

PacyeTHEIe 3HaYeHUA XapaKTEPUCTUK MaTepUaIOB CBau M CBAaUHBIX
POCTBEDPKOB CJlefiyeT IPUHUMAaTh B COOTBETCTBUU C TPeOOBaHUSIMU
CHull 2.03.01-84, CHull 11-23-81, CHwulI 11-25-80, CHull 2.05.03-84 u
CHull 2.06.06-85.

PacueTHBIe 3HaYeHUS XapaKTEPUCTUK I'PYHTOB ClIedyeT OIpenessiTh
no ykasanusaMm CHwull 2.02.01-83, a pacuyeTHble 3HA4Ye€HUA
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K09(h(GUIIMEHTOB MOCTeJIM TPYHTa Cz, OKPYKAIOIIEro CBalo, CJeayeT
IIPUHUMATD II0 YKa3aHUSIM PEKOMEHOyeMOr'o IPUI0KEeHNT 1.

PacyeTHBIE COIPOTUBIIEHUS TPYHTA MON HUXKHUM KOHIIOM CBau R u
Ha OOKOBOM MOBEPXHOCTH CBaW fi CliegyeT ompenessiTh II0 YKa3aHUAM

pa3mn. 4.

[Ipu Hanu4umM pe3yIbTaTOB IMOJIEBBIX MCCIEOOBaHUM, TPOBEAEHHBIX B
COOTBETCTBUU C TPEOOBAaHUSIMU DPa3Ml. 5, HECYIIYIO CIOCOOHOCTh TPYHTA
OCHOBaHUS CBau CIeAyeT ONpenensiTh C y4eTOM OaHHBIX CTAaTU4YECKOTO
30HOWPOBAHUS I'PYHTOB, UCOBITAHUYN I'PYHTOB 3TAJIOHHBIMU CBasIMU WU
10 JaHHBIM OWUHaMHU4YECKUX MCOBITAHUMN CBal. B ciydae IpoBeOeHUS
HCIBITAHUM CBa¥l CTATHYECKOM HArpy3KOM HECYIIy0 CIIOCOOHOCTH
TPyYHTa OCHOBaHHUS CBau CledyeT HNpPUHUMaTh II0 pe3ylabTaTaM 3THUX
WCHOBITAHUM.

3.6. PacueT mo npoYHOCTH MaTepualjia CBall M CBaHBIX POCTBEPKOB
OOJI2)KEeH TIPOU3BOOUTHLCS B COOTBETCTBUM C TpeboBaHusiMu CHull
2.03.01-84, CHwull 11-23-81, CHwull 11-25-80, @oms MOCTOB H
TUOPOTEXHUYECKUX coopyxkeHnuu - CHwull 2.05.03-84 wu CHull
2.06.06-85 ¢ yyeTOM OOIIOTHUTEJILHBIX TPeOOBaHWU, M3T0XKEHHBIX B
nn.3.5, 3.7 1 3.8 ¥ B peKOMEHyeMOM IIPUJIOKEHUN 1.

PacueT 2351eMeHTOB Kele300€eTOHHBIX KOHCTPYKIIMU  CBaWHBIX
¢dyHmamMeHTOB 1O 00pa30BaHUIO M PACKPHITUIO TpPEIIWH ClenyeT
ITPOU3BOOUTE B COOTBETCTBUM C TpeboBanusmu CHwull 2.03.01-84, nns
MOCTOB M THAPOTEXHHYECKUX COOPYKEHUU - TaKXKe C ydeToM
TpeboBanuit CHull 2.05.03-84 u CHull 2.06.06-85 COOTBETCTBEHHO.

3.7. Ilpu pacyeTe cBaull BCeX BUOOB I10 IIPOYHOCTHU MaTepHajyla CBalo
cjlenyeT paccMaTpuBaTh KaK CTEPXKEHb, XKEeCTKO 3allleMJIEHHBIU B
TPYHTE B CEYEHHUHU, PacCHOJIOKEHHOM OT IIOOOIIBL POCTBEPKa Ha
paccTosiHuu l1, onpenensaeMoM 1o ¢popMyJie

-31=’30‘|'E
%, (1)

roe lp - OIWHaA y4YacTKa CBau OT IIOHOIIBHI BBICOKOTO POCTBEPKa OO
YPOBHS IJIAaHUPOBKY I'PYHTA, M;
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ae - kos3pdunuent pedopmarmm, 1/M, ompenensieMbll 110
PEKOMEHIyeMOMY IIPUJIOKEHUIO 1.

Ecnu pmnst OypoBBIX CBali M CBai-000JI04YeK, 3arjy0JIEHHBIX CKBO3b
TOJIIIY HECKAJIbHOTO TPyHTa M 3afejlaHHBIX B CKaJILHEIA TPYHT,
OTHOIIIEHHE

2

. > h, TOo clemyeT IpUHUMATh

*Fl = ’Pﬂ +h (rme h - rnyOuHa IOTPYXKEHUS CBaW UM CBau-000JI0OYUKH,
OTCYUTHIBAEMasi OT ee HUXKHEro KOHIIa IO YPOBHSA IJIaHMPOBKU I'PYHTa
IIPU BBICOKOM POCTBEPKE, IIOAOIIBAa KOTOPOTO PpacIiojoXKeHa Hap
TPYHTOM, M [0 IIOAOIIBEI POCTBEPKA ITPU HHU3KOM POCTBEPKE, IIOMOIIBA
KOTOpPOTO OIIMpaeTCss WU 3arjiyojleHa B HeCKaJibHble TPYHTHL, 3a
HMCK/IIOUEHUEM CUIIBHOCKUMAEMEBIX, M).

[Ipu pacyeTe moO IIPOYHOCTU MaTepualia OypOo-MHBEKIIMOHHBIX CBal,
IIPOPEe3aIInX CI/IHBHOC}KI/IMaeMHe TPYHTHL ¢ MopyJieM medopMmanmu E
= 5000 kIla (50 krc/cM?) u MeHee, pacyeTHYI [OJWHY CBaull Ha
MIPOOOJIbHBIM M3rub Id, B 3aBUCUMOCTH OT AMaMeTpa CBail d ciemyeT
IIPUHUMATh PAaBHOMU:

npu E = 500-2000 kITa (5-20 krc/cm?) g = 25 d;
npu E = 2000-5000 xI1a (20-50 krc/cm?) Ig = 15 d.

B cnydae, ecnu I mpeBHIIIAET TOJIIIUHY CJIOS CUJIBHOCXKMNMAaeMOTO
IrpyHTa hg, paCyeTHYIO IJIMHY ClefyeT IPUHUMAaTh PaBHOU 2hg.

3.8. IIpu pacyeTe HaOUBHBLIX U OYPOBHEIX CBali (KpoMe CBal-CTOJIOOB
1 OypOONYyCKHBIX CBail) IO IPOYHOCTM MaTepualjia pacdyeTHOoe
conpoTuBieHue OeTOHa clefyeT NPUHUMAThL C y4eToM KoadduireHTa
ycnoBuit paboTel gch = 0,85 cornacHo ykasauumsm CHull 2.03.01-84
1 KoadduumeHTa ycaoBui pabOThl, YUUTHIBAIOWIETO BIUSHUE CIIOcOo0a
IIPOM3BOMCTBA CBAWHHEIX PaboT:

a) B IIBUIEBATO-TJIMHUCTHIX TPYHTAX, €CJIM BO3MOXKHHI OypeHUe
CKBaXMuH U OeTOHHWpOBaHME KX Hacyxo 0e3 KpemJjieHHsI CTEHOK IIpU
IIOJIOKEHUU YPOBHS IIOA3E€MHEIX BOI B IIEPUOM CTPOUTENILCTBA HUXKE
ATHL cBau, gcb = 1,0;
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0) B rpyHTax, OypeHHe CKBaXXUH U OETOHMPOBaAHHE B KOTOPHIX
ITPOU3BOISATCS HACYX0 C IPUMeHeHHeM H3BJIeKaeMbIX 00CagHBIX TPYO,

gcb =0,9;

B) B TpyHTax, OypeHHe CKBaxXXWH W OETOHHMPOBAHHE B KOTOPHIX
OCYIIIECTBJIIIOTCS IIPH HAJIWYWKM B HHUX BOOBI C IIPUMEHEHHEeM
M3BJIeKaeMbIX 00camubiX TpyO, gcb = 0,8;

) B TpyHTax, OypeHHe CKBaxXWH H OETOHMPOBaHKHE B KOTOPHBIX
BBITIOJIHSIOTCSA TIO[ TJIMHHUCTBIM PACTBOPOM MM II07 HM30LITOYHEIM
maByieHueM Bonwl (6e3 obcagHbIX TPYO), gecb = 0,7.

[IpumeuaHnue. beToHUpPOBaHUE IO BOAOU HWJIM IO TJIMHUCTBIM
pacTBOpOM cienyeT IMIPOU3BOOUTHL TOJIBKO METOOOM BePTUKAJIbHO
niepemelaeMoit Tpyornl (BIIT) unu ¢ momMoIbio 66 TOHOHaCOCOB.

3.9. PacueTsl KOHCTPYKIIUU CBall BCEX BUOOB CJIeAyeT IIPOU3BOOUTH
Ha BO3OENCTBUE HArpy30K, IlepefaBaeMbIX Ha HHUX OT 3HaHUS WU
COOpYyzKeHUs, a 3a0MBHBIX CBail, KpOMe TOT0, Ha YCUJIMS, BO3HUKAIOIIUE
B HHMX OT COOCTBEHHOTO Beca IMpPU HITOTOBJIIEHUU, CKIAaAUPOBAHUH,
TPaHCIIOPTUPOBAaHUHU CBal, a TaKXkKe MPHU ITIOObEME X Ha KOIIep 3a OOHY
TOYKY, yOaJleHHYIO OT rojioBel cBau Ha 0,3[ (rge | - oiuHa cBan).

Ycunue B cBae (Kak OajIke) OT BO3IOEHCTBHUS COOCTBEHHOI'O Beca
clemyeT OIpemensaTb C y4deToM Ko3hdUIMeHTa OUHAMUYHOCTH,
PaBHOTO:

1,5 - mpu pacyeTe IO IPOYHOCTH;
1,25 - mpu pacyeTe mo 00pPa30BaHUIO M PACKPHITUIO TPEIIUH.

B oTux cnydasx KoO3(pPUIMEeHT HaOeXHOCTH 1[I0 Harpy3ke K
COOCTBEHHOMY BeCy CBau ITPUHUMAETCS PaBHBIM eOQUHUIIE.

3.10. OguHOYHYIO CBal0 B COCTaBe (¢yHOaMeHTa U BHE €ero IIo
HeCyIllel CIIOCOOHOCTHM TPYHTOB OCHOBAHUS CJIeyeT PacCUYUTHIBATH
HCXOOS U3 YCIOBUS

Yk, (2)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 13



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

rge N - paCdeTHasd Harpy3Ka, IlepelaBa€eMad Ha CBAIO (HpO)IOJ‘IbHoe
yCUIHMe, BO3HHMKAWIlee B HeHd OT pacCYeTHHX Harpysok,
HeﬁCTBYIOﬂ[HX Ha (bYHJIaMeHT IIpu HaH6OHee HEeBEI'OOJHOM HX
CoquaHI/II/I), oripepgeiisieMasi B COOTBETCTBHH C YKad3aHHUAMHU
o.3.11;

Fq - pacyerTHas Hecyllasi CIOCOOHOCTh TpyHTAa OCHOBaHUSA
OOUHOYHOU CBaMW, Ha3biBaeMas B [JaJlbHEWINEeM HecCylleun
CIOCOOHOCTBIO CBaW U oOlpefesisieMass B COOTBETCTBUU C
yKa3aHUSAMU pa3n. 4 u 5.

KOS(I)(l)I/II_II/IeHT HaeXXKHOCTHU IIPUMHUMAETCSA PABHBEIM:

1,2 - ecnu Hecymasi cnocoOHOCTh CBall ompemesieHa I0 pe3yIbTaTaM
TIOJIEBBIX UCIIBITAHUU CTaTUYECKON Harpy3Kou;

1,25 - ecnu HecyIass CIIOCOOHOCThL CBauW OIIpefesieHa PacyeToM II0
pe3ybTaTaM CTaTUYECKOrO0 30HOWPOBAHUS TPYHTA, IIO pe3ylbTaTaM
OVHAMHUYECKNX HCIBITAHUUW CBaM, BBIIIOTHEHHBIX C YYETOM VIIPYTHUX
medbopMaluii TPyHTa, a TakKxKe 0 pe3yabTaTaM II0JIEBHIX HCIBITAHUU
TPYHTOB 3TaJIOHHOU CBaeu UJIU CBaAeu-30HOOM;

1,4 - ecnu Hecymlasi CIIOCOOHOCTL CBau OIPefeleHa pacyeToM, B
TOM 4YHCJIe II0 pe3yjlbTaTaM OWHAMHYECKHX WCIILITAHUN CBay,
BBLITIOJTHEHHBIX 0€3 yuyeTa ynpyrux medopMaliuii TpyHTa;

1,4 (1,25)* - gna pyHOaMEHTOB OIIOP MOCTOB IIPU HU3KOM POCTBEPKE,
BHUCSAYUX CBasgX U CBaAsAX-CTOMKAaX, IIPU BBICOKOM POCTBEPKE - TOJIBKO
IIPY CBasgX-CTOMKAX, BOCIPUHUMAIOIIUX CXKUMAIOIIYI0 HarpyskKy,
HEe3aBUCHUMO OT YHCJia CBaul B QyHIaMEHTE;

* B ckoOKax JaHbl 3HAUEHUsS B ClIy4ae, KOrfa Hecyllasi ClIoCOOHOCTD
CBau oOIlpefesieHa MO pe3yJibTaTaM IT0JIEBLIX HUCITBITAHUM CTAaTUYECKOM
HAarpy3kKoW WM  pacyeToM TII0  pe3yjibTaTaM  CTAaTUYeCKOTO
30HOUPOBAHUS T'PYHTOB.

IIPY BEICOKOM HJIM HU3KOM POCTBEPKE, IIOAOIIBa KOTOPOTO OIUPAaEeTCs
Ha CHUJIbHOCXKHWMAaEMBIU TPYHT, U BUCSYMX CBasAX, BOCIPHUHUMAIOIINX
CXKUMAIOIIyI0 Harpy3Ky, a TakxKe Ipu J000M BHOe POCTBeEpPKa U
BHUCSYNX CBasAX M CBasX-CTOMKAaX, BOCIIPUHUMAIOUIUX BHIOEPTUBAIONIYI0
Harpy3Ky, gk TpPUHUMaeTCsd B 3aBUCUMOCTH OT 4YHCJla CBall B
bynmamenre:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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mpu 21 cBae u 6oyee 1,4 (1,25)
oT 11 mo 20 cBau 1,55 (1,4)
« 6«10 « 1,65 (1,5)

« 1« 5 « 1,75 (1,6)

onsi GyHOaMeHTOB M3 OOWHOYHOM CBauW MO KOJOHHY IIPH Harpy3Ke
Ha 3a0MBHYIO CBaio0 KBagpaTHOro ceueHusi 6omee 600 kH (60 Tc) m
HaOuBHYIO cBaio - 6omee 2500 kH (250 Tc) 3HaueHue KoapduimeHTa
gk cnenmyeT MpUHUMATh PaBHBIM 1,4, ecyiu Hecylasi ClIOCOOHOCThL CBau
ompepesieHa II0 pe3yJjbTaTaM HCHOBITAHUM CTAaTU4YECKOW HaArpy3Kou, u
1,6, ecnu Hecyllas CIIOCOOHOCTH CBaW oOmOpemeneHa OPYTrUMH
criocobamu;

gk = 1 - Ons CHOIOIIHBIX CBAWHBIX MOJIEW KECTKUX COOPYXKEHUU C
mmpenenbHOM ocamkoi 30 cMm u 6osee (rmpu yucie cBau 6onee 100), ecnu
HecyIas CItocCOOHOCTh CBAM OITpefesieHa 110 pe3yjabTaTaM CTaTHYEeCKUX
UCHBITAHUH.

[Ilpumeuvanus: 1. [Ipu pacyeTe cBall Bcex BHUOOB KaK Ha
BIaBIMUBAlOIIMEe, TaK M Ha BBIOEpPTUBAlONIME HArPy3KU MTPOAOJIbHOE
yCcunme, BO3HHUKAIOIlee B CBae OT pacyeTHOU Harpy3ku N, cienmyeT
ompenensaTh C ydeToM COOCTBEHHOTO Beca CBaW, IPUHUMAEMOTO C
Ko3(uimeHTOM HAAEKHOCTU II0 HaArpy3kKe, YBEIUYUBAIOIINM
pacdeTHOe yCUIIHe.

2. Ecnu pacyeT cBavHBIX (yHOAMEHTOB IIPOU3BOOUTCSA C Yy4ETOM
BETPOBBIX M KPAHOBBIX HArpy30K, TO BOCIPUHUMAaEMYIO KpalHUMU
CBasiMU paCYeTHYIO0 Harpy3Ky OOoIyCKaeTcs noBwiliaTth Ha 20 % (kpome
(byHmaMeHTOB OIIOP MUHUU 3JIEKTPOIIepeaayn).

Ecnm cBau (yHmaMeHTa OIOPEI MOCTa B HaINlpaBI€HUU OEUCTBUA
BHEIIHUX HaArpy3oK o00pa3yloT OOWH MM HECKOJIbKO PSA0B, TO IIPU
y4yeTe (COBMECTHOM WJIM pPa3OejIbHOM) HArpy30K OT TOPMOXKEHUS,
OaBJIeHUsI BeTpa, JibJla U HaBajla Cyd0B, BOCIIPUHMMAaEMBIX Hamboiee
Harpy>KEeHHOU CBael, paCyeTHYIO0 Harpy3Ky HOIIyCKaeTCs IIOBHIIIaTh Ha
10 % mpu yeTwIpex cBasx B psaay u Ha 20 % mpu BoCbMHU cBasgx u Ooree.
[Ipy IpPOMEXKYTOYHOM YMCJIE€ CBal MPOLEHT IIOBHIIIEHUS pacyeTHOU
Harpy3KU OIIpenesisieTCcss UHTEePIOISALUEN.

3.11. PacyeTHyro Harpy3ky Ha cBaro N, KH (tc), cnemyet
OIlpenensaTh, paccMaTpuBasg (pyHOaMeHT KaK pPaMHYI0 KOHCTPYKIIUIO,

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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BOCIIPMHUMAIOIITYIO BEPTHUKAJIBHBIE W TOPHU30HTAJIbBHBIE HAI'PDY3KH U
I/I31"I/I68_IOI_T_II/IG MOMEHTEI.

s ¢yHOaMEHTOB C BEPTUKAJIbHLIMU CBasIMU PacCUeTHYIO Harpy3Ky
Ha CBalo IOIIYCKAEeTCs ONPenensiaTh o hopmyJie

=N£+Mxy+M}'x

ER N (3)

roe Ng - pacueTHas cKuMaloiiasa cuina, KH (Tc);

N

Mx, My - pacyeTHEIE u3ruodarwIime MOMeHTH, KHXM (TcXm),
OTHOCHUTEJIBHO T'JIaBHBIX LIEHTPaIbHBIX OCEeU X U Yy IJlaHa CBau B
IIJIOCKOCTH IIOAOIIBEI POCTBEPKA;

n - 4HCJIO CBaul B PyHOaMEHTE;
Xi, Vi - PacCCTOSIHUSA OT I'JTaBHBIX OCEU 0 OCU KaxKOOHu CBau, M;

X, Y - PacCTOssHUs OT IJIaBHBIX OCEU OO OCU KaXKIOOW cBau, OJid
KOTOPOU BBIUUCIIAETCS pacyeTHasl Harpy3kKa, M.

3.12. I'opu30oHTaNbHYI0 HaArpy3Ky, OeWCTBYIOIIyI0 Ha (QyHOaMeHT C
BEPTUKAJIbHLBIMU CBasMU OOWHAKOBOTO IIOIIEPEYHOT0 CeYeHus,
OOIyCKaeTCcs MPUHUMAaTh PaBHOMEPHO pacIipefesiIeHHON MeXIOy BCEMU
CBasIMU.

3.13. IIpoBepka yCTOMYMBOCTHM CBauHOTO (¢yHOaMeHTa Hu €ero
OCHOBaHHUS [OJI2KHA ITPOU3BOOUTHCS B COOTBETCTBUM C TPeOOBaHUSIMU
CHull 2.02.01-83 C y4eToM OeNCTBUS OOIIOJIHUTEJIBHBIX
TOPU30HTAJIbHLIX PEaKIIMM OT CBaMl, IPUJIOKEHHBIX K COBUTAaeMOM YaCTHU
TpyHTa.

3.14. CBau u cBauiHBIe (PyHOaMEHTHl CJIeOyeT pPaCCYUTHIBATH IIO0
IIPOYHOCTU MaTepuajla ¥ IIPOU3BOOUTHL IIPOBEPKY YCTOUYUBOCTU
(pyHODaMeHTOB IpU OEUCTBUU CUJI MOPO3HOI'O Iy4YEHUs, €CJIN OCHOBaHUE
CJIOKEHO IYYMHUCTEIMU I'PYHTAMU.

3.15. Pacuer cBall u CBauWHBIX (QyHOAaMEHTOB IO AedopMalusiM
cienyeT MPOU3BOOUTE UCXOOSA U3 YCIIOBUSA

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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s £ sy, (4)

rge s - COBMecCTHas pedopMalldsi CBaM, CBauHOTO (QyHOaMeHTa u
CoopyxkKeHus (ocagka, mepeMelleHre, OTHOCUTEJIbHAsA Pa3HOCTb
0CaJioK CBal, CBaWHBIX (YHOAMEHTOB M T.I.), OIIpedensieMas
pacyeToM 110 yKa3daHusaM oim. 3.3, 3.4, pa3a. 6 1 peKOMeHOyeMOTro

[IPUJIOKEeHUd 1;

Sy - TpenenbHOe 3HaUEHHEe COBMECTHOU OedopMallid OCHOBAHUA
CBau, CBaHOTO (yHOaMeHTa U COOPYKEeHUs, yCTaHaBINBaeMoe
no ykasaHusam CHuwull 2.02.01-83, a pgms wmoctoB - CHull
2.05.03-84.

4. PACUET HECYIIEX
CIIOCOBHOCTH CBAU

CBAU-CTOUKH

4.1. Hecymyio cnocobHocTth Fg KH (TCc), 3abuBHO! CBau, CBau-
000/1049KY, HaOMBHOU M OypOBOM CBal, ONMMPAIOUIAXCSA Ha CKaJIbHBIN
TPYHT, a TakKXe 3a0MBHOM CBau, ONMMpAIOUIENCSd Ha MaJIOCKUMaeMbII
TPYHT (CM. IpuMedYaHue K 1.2.2), CcJIegyeT ONpenensaTs 1o GopMyie

Fd = gc RA, (5)

roe gc - KoadgduimeHT ycnoBui pabOThl CBau B IPYHTE, IPUHUMAEMBIH
gc=1;
A - IIJI0IIadb OIIMPAHUSA Ha T'PYHT CBaAWH, M2, IIPUHUMaeMasd OJIsd cBau
CIIJIOIIIHOTO Ce4YeHusa paBHOfI IIJIOIIagX IIOIIEepedYHOro Ce4eHusd, a
OJIS CBaM IIOJIBIX KPYTJIOTO CEeYEeHUsS M CBakl-000I0YeK - paBHOM
IIJIOIIIagunu IIOIIEepevdHoro ceueHusda HEeTTO IIpu OTCYTCTBHUH
3allIOJTHEHU A ux IIOJIOCTH 6eTOHOM n paBHOﬂ IIJIoIIIagu
IIOIIEPEedYHOoro Ce4YyeHusd 6PYTTO IIPp1 3allOJTHEHHUH 9TOU IIOJIOCTHU
GeTOHOM Ha BEICOTy He MeHee Tpex ee JUaMeTpOB.

PacueTHoe COHpOTI/IBHeHI/Ie rpyHTa R TIof HUXKHUM KOHIIOM CBaWu-
croiiky, Klla (TC/M ), CllenyeT IPpUHUMATh:

a) OJIsI BCeX BUIOOB 3a0MBHLIX CBaM, OHI/IpaIOH_[I/IXCH Ha CKaJIbHbIe U
MaiocxkumMaeMble TpyHTH, R = 20 000 kIIa (2000 TC/M );

17
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0) mist HaOMBHBIX U OYPOBBLIX CBalMl M CBaA-000JI0YEK, 3aIl0JTHSIEMBIX
0eTOHOM U 3ajieJITaHHBIX B HEBLIBETPEJILIM CKAJIbHLIN I'PYHT (63 cirabbix
IIPOCJIOEK) He MeHee yeM Ha 0,5 M, - mo ¢popmyJie

R:—'?d ‘Eﬂ'
R=—L415
PRI (6)

roe Re,n - HOpMaTuBHOE 3HAYEHUE Mpefesia MPOYHOCTH Ha OOHOOCHOE

cxKaTue cgaanoro TPyYHTa B BOOOHACHIIIEHHOM COCTOSHUH,
kIla (Tc/M“);

dg - KO9h(PUIIMEHT HaAeXkXHOCTH [0 I'PYHTY, NPUHUMAEMBIA gg =
1,4;

ld - pacueTHasa riayOMHA 3amesiKu HaOMBHOW U OypOBOUW CBaul U
CBan-000JI0YKU B CKaJIbHBIU I'PYHT, M;

df - Hapy>XHBII OUaMeTP 3afeJlaHHOM B CKaJIbHBIM IPYHT 4YacTHU
HaOuBHOU U OypPOBOM CBall U CBau-000JI0YKH, M;

B) MIJIsI CBali-000JI0YEK, pPaBHOMEPHO OMNMpPaeMBIX Ha MOBEPXHOCTb
HEBBLIBETPEJIOTO CKaJIbHOTO TPyHTa, IPUKPHITOTO CJIOEM HECKaJIbHBIX
Hepa3MbIBaeMbIX TPYHTOB TOJIIIIMHON HE MeHee TpexX OuaMeTpPOB CBau-
000/104YKH, - ITI0 hopMmyIie

Yg (7)

rae Re,n, gg 10 Xe, 4T0 B hopmyie (6).

[IpumedyaHnue. [Ipy HaTUYUU B OCHOBAHUU HAOUBHHBIX, OYPOBBIX
CBail U cBaM-000JI0YEK BHIBETPEIILIX, @ TAKXKe Pa3MATrd4aeMbIX CKaJIbHBIX
TPYHTOB UX IIpelesl IIPOYHOCTHM Ha OXHOOCHOE cXKaTue CcJienyeT
IIPUHUMATh II0 pe3ylabTaTaM MWCHOBITAHWM MITaMOaMU WX II0

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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pe3ynbTaTaM MCHOBITAHUM CBallik MW CBai-000JI0YEK CTATHYECKOU
Harpy3KOou.

BUCAYUE 3ABUBHDBIE CBAHU BCEX
BHUI10B AU CBAU-OBOJIOYKM,
IIOI'PY2KAEMBIE BE3 BBIEMKHA I'PYHTA

4.2. Hecymyio crnocobHocTs Fg, KH (TC), BuCcsuel 3a0UBHOI CBau
1 CBaM-000JI0YKH, ITOTPyKaeMol 6e3 BEIEMKU I'PyHTA, paboTaroux Ha
CXKUMaAIOWIyI0 Harpy3Ky, CJeOyeT OIpefdensiTb KaK CyMMY CHII
pacyYeTHBIX COMPOTUBIIEHUN TPYHTOB OCHOBAHUS IO HUXKHUM KOHIIOM
CcBau U Ha ee O0OKOBOM MOBEPXHOCTH 10 hopMyJie

By =1 (vafd+uy vofh), (8)

roe gc - KoahUIMeHT YCI0BUl pabOoThl CBau B I'PYHTE, IIPUHUMAEMBIHN
dgc =1;

R - pacueTHOe CONPOTHBIEHHE TPYHTA IO HUXKHUM KOHIIOM CBawH,
KlTa (TC/MZ), IIPUHIMaeMoe 1o 1abi.1;

A - mrjomambk OMMpPaHWS Ha TPYHT CBaw, M2, IIpUHUMaeMas II0
IJIOMIAAX TMOMNEePEeYHOr0 CeYeHUsl CBaW OPYTTO MJIM MO IIJIOIIAmHU
IIOIIEPEYHOr0 CeYeHusT KaMy(pJIeTHOTO VIIUPEHUS II0 €ero
HauOOJBINIEMY [QOUAMETPy, WM II0 IUIOMaAW CBau-000JIOYKHU
HETTO;

U - HaPYXHBIM IepUMEeTp IIOIIePEeYHOT0 CeYEeHUsI CBau, M;

fi - pacdyeTHOe COIIPOTHUBJIEHHE I-TO CJIOS ﬁsyHTa OCHOBaHUS Ha
OOKOBOM ITOBEPXHOCTH cBau, Klla (Tc/M“), MpUHHUMaeMoe II0
Tab11.2;

hi - TonmuHA i-TO CJIOS TPYHTA, COIIPHKACAIOIIErocs ¢ OOKOBOU

IIOBEPXHOCTBIO CBAH, M;

JgcR, gcf - KO3DPULMEHTH yCIOBUM pabOTHl I'PYHTa COOTBETCTBEHHO
Mo HHUXHHM KOHIIOM M Ha OOKOBOM IIOBEPXHOCTH CBaw,

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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VUYUTHIBAIOIIME BIUSHUE cIlocoba IIOTPYKEeHUs CBad Ha
pacyeTHbIE COTIPOTUBJIEHUS I'PYHTA U MPUHUMaeMbie 110 Tabi. 3.

B dopmyne (8) cymmupoBaTh CONPOTUBJIEHUS T'PYHTA CIEOYET IIO0
BCEM CJIOSIM T'PYHTa, IPOUAEHHBIM CBael, 3a UCKI/IIOUYEHHEM CIIy4aes,
KOorja ITPOEKTOM MpeayCcMaTPUBAETCS IIJITaHUPOBKA TEPPUTOPUU
CpPe3KO¥ MM BO3MOXKEH pPa3MbIB TPyHTaA. B 3THUX ciydasix CIenyeT
CYMMUPOBATh COIPOTUBJIEHUSI BCEX CJIOEB T'PYHTA, PaCIOI0XKEHHBIX
COOTBETCTBEHHO HUXKE YPOBHS IIJIaHWPOBKM (Cpe3KM) M [HaA BogoeMa
II0CJIe eT0 MECTHOT'0 pa3MhbiBa IIPU PacyeTHOM ITaBOJKE.

Taonuia 1

PacyeTHBIE CONTPOTUBJIEHUS IOJ HUKHUM KOHIIOM 3a0UBHBIX CBaI/I u
cBali-000JI04Y€EK, IOTpy’KaeMbIX 0e3 BhIeMKU I'PyHTa, R, KIla (TC/M )

IMeCYaHbIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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['nybuna
MIOTPYKEHU S cpenmeii
HUKHETO |PABeNTUCTBIX KPYNHBIX| - | o | MEJIKHX |HIIeBaThX| -
KOHIIa CBay, py
M
MILIJIEBATO-TJIMHUCTHIX TPYHTOB IIPU ITOKa3aTejle TeKy4ecCTH I,
paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
3 7500 (750) | 6600 |3000(3100(310)] 2000 |1100(110)|600
(660) [(300)(2000 (200)| (200) (60)
4000 1200
(400) (120)
4 8300 (830) | 6800 |3800|3200 (320)|2100(210){1250 (125)| 700
(680) ((380) (70)
2500 (250)| 1600
5100 (160)
(510)
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PacyeTHBIE CONTPOTUBJIEHUS OJ HUKHUM KOHIIOM 3a0UBHBIX CBaI/I u
cBali-000JI04Y€EK, IOTpy>KaeMbIXx 0e3 BhIeMKU I'PyHTa, R, KIla (TC/M )

IMeCYaHbIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

['nybuna
MIOTPYKEHU S cpenmeii
HUKHETO |PABeNTUCTBIX KPYNHBIX| - | o | MEJIKHX |HIIeBaThX| -
KOHIIa CBay, py
M
MILIJIEBATO-TJIMHUCTHIX TPYHTOB IIPU ITOKa3aTejle TeKy4ecTH I,
paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
5 8800 (880) | 7000 [4000|3400 (340)| 2200 1300(130) | 800
(700) {(400) (220) (80)
2800 (280)
6200 2000
(620) (200)
7 9700 (970) | 7300 |4300|3700(370)| 2400 1400 (140)| 850
(730) ((430) (240) (85)
3300 (330)
6900 2200
(690) (220)
10 10500 7700 |5000(4000 (400)| 2600 [1500 (150)| 900
(1050) (770) {(500) (260) (900)
3500 (350)
7300 2400
(730) (240)
15 11700 8200 |5600(4400 (440)| 2900 1650(165) |[1000
(1170) (820) |(560) (290) (100)
4000 (400)
7500
(750)
r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 21
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PacyeTHBIE CONTPOTUBJIEHUS OJ HUKHUM KOHIIOM 3a0UBHBIX CBaI/I u
cBali-000JI04Y€EK, IOTpy>KaeMbIXx 0e3 BhIeMKU I'PyHTa, R, KIla (TC/M )

IMeCYaHbIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

['nybuna
MIOTPYKEHU S cpenmeii
HUKHETO |PABeNTUCTBIX KPYNHBIX| - | o | MEJIKHX |HIIeBaThX| -
KOHIIa CBay, py
M
MILIJIEBATO-TJIMHUCTHIX TPYHTOB IIPU ITOKa3aTejle TeKy4ecTH I,
paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
20 12600 8500 |6200(4800 (480)| 3200 (1800 (180)|1100
(1260) (850) ((620) (320) (110)
4500 (450)
25 13400 9000 |6800(5200 (520)| 3500 |[1950 (195)|1200
(1340) (900) {(680) (350) (120)
30 14200 9500 |7400(5600 (560)| 3800 (2100 (210)|1300
(1420) (950) |(740) (380) (130)
35 15000 10000 8000|6000 (600)] 4100 |2250 (225)|1400
(1500) (1000) |(800) (410) (140)

HpI/IMe‘-IaHI/IH: 1. Han ‘-IGpTOfI OaHbl 3Ha4YEeHUuA R O rmecyaHbIxX TPYHTOB, IIOO
T-IepTOI‘;I - OJIs1 TIBIJIEBATO-TIITMHUCTHIX.

2. B tabn. 1 m 2 rnyObuHy TOTPYyKEHUS HUXKHEro KOHIIA CBau W CPEOHIO0

rIyOuHY pPacCIIONOXKEeHUS CJIOf TPYHTa HPU IIJITAaHUPOBKE TEPPUTOPHUU CPE3KOH,
TIOMICHITKOM, HAMBIBOM [0 3 M CJiefyeT IPUHUMATb OT YPOBHS IIPUPOHTHOTO
penbeda, a mpu cpes3ke, MONOCHIIIKEe, HaMbiBe OT 3 A0 10 M - OT YCIIOBHOIM OTMETKH,
PaCIION0KEHHON COOTBETCTBEHHO Ha 3 M BHIIIE YPOBHS CPE3KM UIIM Ha 3 M HUXKE
YPOBHSI TIOACHITIKH.

®
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PacyeTHBIE CONTPOTUBJIEHUS OJ HUKHUM KOHIIOM 3a0UBHBIX CBaI/I u
cBali-000JI04Y€EK, IOTpy>KaeMbIXx 0e3 BhIeMKU I'PyHTa, R, KIla (TC/M )

IMeCYaHbIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

['nybuna

MIOTPYKEHU S .
cpenHen

HUXKHETO |[TPaBEJIUCTHIX|KPYIHBIX| - MEJNKUX |IIbIJIeBaThIX| -
KPYIIHOCTHU

KOHIIa CBay,

M

IIBIJIEBATO-TIMHUCTHIX TPYHTOB IIPH ITOKAa3aTesie TeKy4ecTH If,
paBHOM

0 0,1 0,2 0,3 0,4 0,5 0,6

'nmyOuHy nDOrpyXKeHHUsT HUXKHEro KOHI[a CBau U CpPeOHII TIIyOuHy
pacnosioXXeHus CJI0osA IPyHTa B BOOOEeMe cliefyeT IIPUHUMAaTh OT YPOBHS AHA IIOCIIE
o01Iero pa3MbiBa paCyeTHBIM ITaBOOKOM, Ha 0ojioTax - OT ypOBHS OHa OojoTa.
[Ipy IpOEKTUPOBAHUU NyTEIPOBOAOB Yepe3 BHIEMKM I'JIyOMHOU IO 6 M AJis CBaW,
3abmBaeMbIX MoOJioTaMu 0e3 IOAMBIBa HJIM YCTPOUCTBA JIMOEPHBIX CKBaXKUH,
rNIyOMHY IIOTPY2KEeHUS B TPYHT HUKHETO KOHIla cBau B Tabi.l cienyeTr npuHUMATh
OT YPOBHS IPUPONHOTO pesibeda B MecTe CoopyxKeHusa hyHOaMeHTa. [1711 BEIEMOK
rnyonHOu Oonee 6 M riIyOMHY IOTPYXKEHHUS CBall CleNyeT NPUHHUMATh KaK OJisd
BBIEMOK T'JTyOMHOM 6 M.

3. [nsg NOpoMexXKyTOYHBIX TJIyOMH IIOTPyKEHUS CBald U IIPOMEKYTOYHBIX
3HAYEeHUU IToKa3aTeJsisd TEKy4eCTH I, IblIeBaTO-TIIMHUCTHIX TPYHTOB 3HaYeHUSI R U
fi B Tabm. 1 u 2 onpegensioTcs UHTEPIOISIHUEN.

4. JI71g OJIOTHBIX ITeCYaHBIX TPYHTOB, CTEIIEHb MJIOTHOCTU KOTOPBIX OIIpefesieHa
II0 OAHHBLIM CTATUYECKOTO 30HOWPOBaHUS, 3HaueHUss R mo Tabn. 1 Ons cBaw,
MIOTPy2KEHHBIX 0€e3 MCII0JIb30BaHUSA IMOAMbBIBA MU JTUIOEPHBIX CKBaXWH, CIEeOyeT
yBenuuuTh Ha 100 %. IIpu onpenmeneHWU CTENEHU MJIOTHOCTU I'PYHTA IO OHAaHHBIM
OPYTUX BUOOB HHIXKEHEPHBIX M3BICKAHUW U OTCYTCTBUU HOAHHBIX CTATUYECKOTO
30HOVPOBAHUS OJIS IIJIOTHBRIX ITECKOB 3HAUYEeHUs R HO Tabn. 1 crmenyeT yBeJIUYUTH
Ha 60 %, Ho He O0onee yeMm mo 20 000 kITa (2000 TC/M ).

5. 3HaYeHUS pPaCYETHHIX COMPOTHUBJIEHMH R mo Tabn. 1 momycKaeTcs
HCIIONIb30BaTh IIPM YCJIOBHM, €CIM 3ariayOjieHue cBali B Hepa3MLIBAEMBIH W
Hecpe3aeMbl TPYHT COCTAaBIIsIeT He MeHee, M:

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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['nybuna
MIOTPYKEHU S
HUKHETO
KOHIIa CBay,
M

PacyeTHBIE CONTPOTUBJIEHUS OJ HUKHUM KOHIIOM 3a0UBHBIX CBaI/I u
cBali-000JI04Y€EK, IOTpy>KaeMbIXx 0e3 BhIeMKU I'PyHTa, R, KIla (TC/M )

IMeCYaHbIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

T'PABEJIMCTHIX|KPYITHBIX

cpenHen
KPYITHOCTH

MEJIKUX |IIBIJIEBATBIX -

IIBIJIEBATO-TJIMHUCTEIX TPYHTOB IIPU IIOKA3aTejle TEKY4YEeCTHU I,

paBHOM

0 0,1

0,2

0,3

0,4 0,5 0,6

4,0 - Oysi MOCTOB U TUAPOTEXHUYECKUX COOPYKEHUH;

3,0 - OJyig 3maHUuU U IIPOYUX COOPYXKEHUU;

6. 3HaUueHUs PacYeTHOTO COIPOTUBJIEHUS R NOO HUXKHUM KOHIIOM 3a0HUBHEIX
cBaii ceuernueM 0,15°0,15 M u MeHee, HUCIIOIb3yeMbIX B KauecTBe (QYHOAMEHTOB
oA, BHYTPEHHUE I[IeperopomkKd OOHO3TaXKHBEIX IIPOU3BOACTBEHHBIX 3OaHUM,
OolyckaeTcs yBenuuuBaTh Ha 20 %.

7. 1719 cyliecel IpuU YUCJIIe IIJIaCTUYHOCTH [p £ 4u KoadduIieHTe MOPUCTOCTH €
< 0,8 pacueTHBIE COTIPOTUBIEHUS R U fi cliemyeT onpenensaTh KakK s IhIJIeBaThIX
IIECKOB CpeqHel IIIOTHOCTH.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CpenHss
rinyoruHa
PacCIOI0KEeHUA
CJI0S TPYHTa, M

PacueTHBIE COITPOTHUBJIEHUS Ha OOKOBOM HOBerHgCTI/I 3a0MBHEBIX CBal
cBay-obomnouexk fi, Klla (Tc/mM~)

II€CYaHBIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

KPYIHBIX U
cpenHeu
KPYIIHOCTH

MEJIKUX

IIBIJIEBAQTHIX

IIBIJIEBATO-TJIMHUCTHEIX T'PDYHTOB IIPX IIOKa3aTeJIe TEKY4YEeCTU I1, PaBHC

0,2 0,3 0,4 0,5 0,6 0,7 0,8 | 0,9
1 35(3,5) 23 15(1,5) (12(1,2)|8(0,8)|4(0,4) {4(0,4)(3(0,3)|2(
(2,3)
2 42(4,2) 30 21(2,1) [17(1,7){12(1,2)| 7(0,7) {5(0,5)|4(0,4)|4(
(3,0)
3 48 (4,8) |35(3,5)| 25 (2,5) 20 |14(1,4)| 8(0,8) |7(0,7)|6(0,6)|5(
(2,0)
4 53(5,3) [38(3,8)| 27 (2,7) 22 116(1,6)| 9(0,9) 18(0,8)|7(0,7)(5(
(2,2)
5 56 (5,6) [40(4,0)| 29 (2,9) 24 17(1,7)/10(1,0)|8(0,8)|7(0,7)|6(
(2,4)
§) 58(5,8) [42(4,2)| 31 (3,1) 25 118(1,8)|10(1,0)|8(0,8)|7(0,7)|6(
(2,5)
8 62(6,2) |44(4,4)| 33 (3,3) 26 119(1,9)|10(1,0)|8(0,8)|7(0,7)|6(
(2,6)
r‘j\ PazMelleHHe PEKNAKB] B A0KYMEHTAR U HA caiTe 25
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PacueTHBIE COITPOTHUBJIEHUS Ha OOKOBOM HOBerHgCTI/I 3a0MBHEBIX CBal
cBay-obomnouexk fi, Klla (Tc/mM~)

II€CYaHBIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

CpenHss
rinyoruHa KPYIHBIX U
pacmosioXeHusI| CpemgHel |MeJIKUX| OBIJIeBaThIX| - - - - -
CJI0sI TPYHTA, M|KPYIITHOCTHU

IIBIJIEBATO-TJIMHUCTHEIX T'PDYHTOB IIPX IIOKa3aTeJIe TEKY4YEeCTU I1, PaBHC

0,2 0,3 0,4 0,5 0,6 0,7 0,8 | 0,9
10 65 (6,5) 46 34(3,4) 27 119(1,9)(10(1,0)|8(0,8)] 7 |6(
(4,6) (2,7) (0,7)
15 72(7,2) 51 38(3,8) 28 20 ]11(1,1)(8(0,8)|7(0,7)|6(
(5,1) (2,8) | (2,0)
20 79(7,9) 56 41 (4,1) (30(3,0)] 20 |12(1,2)|8(0,8)] 7 |6/
(5,6) (2,0) (0,7)
25 86(8,6) 61 44 (4,4) (32(3,2)] 20 |12(1,2)|8(0,8)|7(0,7)|6(
(6,1) (2,0)
30 93 (9,3) |66(6,6)| 47 (4,7) |34(3,4)] 21 |12(1,2)/9(0,9)8(0,8)|7(
(2,1)
35 100 (10,0) 70 50(5,0) |36(3,6)] 22 |13(1,3)|9(0,9)] 8 |7(
(7,0) (2,2) (0,8)
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PacueTHBIE COITPOTHUBJIEHUS Ha OOKOBOM HOBerHSCTI/I 3a0MBHEBIX CBal
cBay-obomnouexk fi, Klla (Tc/mM~)

II€CYaHBIX TDYHTOB CpeHHeﬁ IIJIOTHOCTHU

CpenHss
rinyoruHa KPYIHBIX U
pacmosioXeHusI| CpemgHel |MeJIKUX| OBIJIeBaThIX| - - - - -
CJI0sI TPYHTA, M|KPYIITHOCTHU

IIBIJIEBATO-TJIMHUCTHEIX T'PDYHTOB IIPX IIOKa3aTeJIe TEKY4YEeCTU I1, PaBHC

0,2 0,3 0,4 0,5 0,6 0,7 0,8 | 0,9

IMpuMmeuanus: 1. IIpu onpeneseHnd PacyeTHOIO0 COMPOTUBIIEHMSI TPYHTA Ha GOKC
IIOBEPXHOCTHU CBaii fi Tabi. 2 clefyeT YYUTHIBAThL TPeGOBaHMS, U3JI0KEHHBIE B IPHME
1 3 K Tabm. 1.

2. Ilpu ompeperneHuun IO TabJ. 2 pacyYeTHBIX COIPOTHUBJIEHNM TI'PYHTOB Ha OOKC
IIOBEPXHOCTU CBaMl fi IJIaCThl TPYHTOB CJedyeT pacuIeHsaTh Ha OJHOPOOHBIE C
TOJIIIUHOU He Oojiee 2 M.

3. 3HaYeHUsT PACUETHOTO COIPOTHBIEHUS IIJIOTHHIX IIECYaHBIX T'PYHTOB Ha OOKC
IIOBEPXHOCTU cBall fi cimemyeT yBenuuyuBaTh Ha 30 % II0 CpaBHEHUIO CO 3HAYEHUS
IIpUBEOEeHHBIMU B TaOII. 2.

4. PacyeTHBIE COITPOTHUBJIEHUS CYMNECEH U CYTIUHKOB C KO3(M(PUIIMEHTOM ITOPUCTC
e < 0,5 u rmuH ¢ KoadduimeHnTomM mopuctoctTu € < 0,6 ciregyeT yBeIHYUBATDL He
% II0 CPaBHEHUIO CO 3HAYEHUSIMH, IIPUBEIEHHBIMH B TaOI. 2, IpU JTIOOBIX 3HAYEE
IIOKa3aTess TeKy4eCTH.

Taonuima 3

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CnocoObI morpyKeHus: 3a0MBHBIX CBall U
CBaii-000JI04€EK, MMOTPyKaeMbIX 0€3 BbIEMKU
TPYHTa, ¥ BUOBI TPYHTOB

KoaddunmenTs ycnoBuu
paboTH TPyHTa IIpU
pacyeTe HeCyIleul
CIIOCOOHOCTH CBal

nop,
HUXKHUM
KOHIIOM ¢cR

Ha OOKOBOU
ITOBEPXHOCTHU

dcf

1. TlorpyxkeHue CIUJIOIIHBIX ¥ TOJBIX C
3aKPBITHIM HUXHUAM KOHIIOM cBan
MeXaHU4YeCKUMHU (mogBECHBIMHA),
IMapOBO3AYIITHBIMU u OU3eIbHBIMHA
MOJIOTaMH

2. IMorpyxkeHue 3aO0MBKOM M BOABIIMBAHUEM
B IpeBapUTENbHO IPOOYPEHHEIE JINIEPHBIE
CKBaXKWHEI C 3ary0jeHueM KOHIIOB CBall He
MeHee 1 M HUXKe 3a00s1 CKBaXXWHEI IIPU €e
ouaMeTpe:

a) paBHOM CTOPOHE KBaapaTHOU CBau

6) Ha 0,05 M MeHee CTOPOHBLI KBaJpPaTHOM
cBau

B) Ha 0,15M MeHee CTOPOHBI KBagpaTHOM
UM [uaMeTpa CBau KpPYIJIOTO Ce4dYeHUus
(omst oriop MMHUH 37IEKTPOoIepenayn)

3. IlorpyxkeHue C TOOMBIBOM B IeCYaHbIE
TPYHTHI TIPYU YCIOBUU HOOOMBKU CBaul Ha
IIocCJIeJTHEM 9TaIe MMOTrPyKEeHU oe3
IIpUMeHeHus nmogMbeiBa Ha 1 M u 6ojee

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CnocoObI morpyKeHus: 3a0MBHBIX CBall U
CBaii-000JI04€EK, MMOTPyKaeMbIX 0€3 BbIEMKU
TPYHTa, ¥ BUOBI TPYHTOB

KoaddunmenTs ycnoBuu
paboTH TPyHTa IIpU
pacyeTe HeCyIleul
CIIOCOOHOCTH CBal

o[, .
Ha OOKOBOU
HUXKHUM
TTOBEPXHOCTHU
KOHIIOM JcR
gcf
4. BubponorpyxeHue  cBali-000JI0YEK,
BUOpOIIOTPyKeHWe U BHUOPOBOABIMBaHUE
CBau B I'PYHTHI:
a) mecyaHble CpegHeN IIJIOTHOCTH:
KPYIIHBIE U CPEeOHEU KPYIITHOCTU 1,2 1,0
MeJIKue 1,1 1,0
nblJIeBaThHIEe 1,0 1,0
0) IBbUIEBATO-TTIMHUCTBIE C IIOKa3aTeJieM
Tekydectu I1, = 0,5:
cyliecu 0,9 0,9
CYTJIMHKU 0,8 0,9
TJINHBI 0,7 0,9
B) NBUIEBATO-IJIMHUCTBEIE C IIOKa3aTejieM 1,0 1,0
TekydecTtu I1, £ 0
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 29
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CnocoObI morpyKeHus: 3a0MBHBIX CBall U
CBaii-000JI04€EK, MMOTPyKaeMbIX 0€3 BbIEMKU
TPYHTa, ¥ BUOBI TPYHTOB

KoaddunmenTs ycnoBuu
paboTH TPyHTa IIpU
pacyeTe HeCyIleul
CIIOCOOHOCTH CBal

nop,
HUXKHUM
KOHIIOM ¢cR

Ha OOKOBOU
ITOBEPXHOCTHU

dcf

5. [TorpyxkeHue MOJIOTaMHU o00M
KOHCTPYKIIUY TIOJIBIX 2Ke1e3006eTOHHBIX CBal
C OTKPBLITHIM HUZKHUM KOHIIOM:

a) npu mmamMeTtpe nonoctu cBam 0,4 M u
MeHee

0) To ke, oT 0,4 o 0,8 m

6. IlorpyxeHue JOOBIM CIIOCOOOM ITOJIBIX
CBall KpYTJIOTO CeYeHUs C 3aKPHITHIM
HUXKHUM KOHIIOM Ha rinyouny 10 M u Gonee
C TIOCNIeAyIOIIUM YCTPOMCTBOM B HHUIKHEM
KOHIle cBali KaMy(QJIeTHOTO YIIUPEHUS B
IecyYaHBIX TPYHTaX CpemHeM IIJIOTHOCTU U B
IIbIJIEBATO-TJITMHUCTHIX rpyHTax o
nokasareneMm Tekydectu I, £ 0,5 npu
guaMeTpe VIIMPEeHUs, paBHOM:

a) 1,0 m He3aBUCUMO OT yKa3aHHBIX BUIOB
TpPyHTa

6) 1,5 M B meckax u CyIecsx

B) 1,5 M B CyIrJIMHKaxX U IlIMHaxX

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

1,0

0,7

0,9

0,8

0,7

1,0

1,0

1,0

1,0

1,0

30



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

KoaddunmenTs ycnoBuu
paboTH TPyHTa IIpU
pacueTe Hecylleu
. I HOCTHU CBau
CriocoOnI MOTPYyKeHusT 3a0UBHBIX CBall U CIOCOOHOCTH CBa
CcBal-000JI04Y€EK, MOTPYyKaeMbIX 0€3 BEIEMKH
TPYHTA, U BUOLI TPYHTOB
o[, .
Ha OOKOBOM
HU>XKHUM
IMOBEPXHOCTH
KOHIIOM JcR
dcf
7. IlorpyxeHue BOaBJIuBaHUEM CBau:
a) B IIECKM CpelHel IIJIOTHOCTU KPYITHHIE, 1,1 1,0
CpenHel KPYIHOCTH U MEJIKHe
0) B IIeCKH IIbIJIeBaThHIE 1,1 0,8
B) B IMbUJIEBATO-TJIMHUCTHIE TPYHTHL C 1,1 1,0
nokKasaTtesneM Tekydectu I1, < 0,5
r) To Xe, I, > 0,5 1,0 1,0

I[Ipumeuanue. KoapdbunueHTs gecrR U Jof O m03. 4 1abn. 3 s
IILIJIEBATO-TJIMHUCTHIX TPYHTOB C MOKa3aTtesneM Tekydectu 0,5 > I1, > 0
OIpenesiTIOTCS UHTEPIIOIILIUuEN.

[IlpumeyaHUA: 1. Hecymyro CIIOCOOHOCTH 3a0MBHBIX
Oy/TaBOBUOHLIX CBall CleayeT oIpenensiTbh no dopmyne (8), mpu 3TOM
3a NepuMeTp U Ha ydacCTKe CTBOJla CJiefyeT NPUHUMATh IIEePUMETP
IIOTIEPEYHOI'0 CeYEeHHU s CTBOJIa CBau, Ha Yy4aCTKe VIINPEHUS - IIEPUMETP
IIOTIEPEYHOTI 0 CeYEeHUs YIIUPEHUS.

PacuyeTHOe compoTUBIEeHUE fi TPyHTa Ha O0KOBOM ITOBEPXHOCTHU TaKUX
CBall Ha y4aCTKe YIIMpPEHUs, a B IIeCYaHBIX I'PYHTaxX - U Ha ydacTKe
CTBOJIA CJIeyeT NMPUHUMATL TaKUM Ke, KakK sl cBall 6e3 yIIUpeHUs;
B IBIJIEBATO-TJIMHUCTHIX TPYHTaX COIIPOTUBJIEHME fi Ha y4aCTKe CTBOJIA,
PacCIOJIOKEHHOTO B CTBOpE VIIUPEHUs, CllefyeT NPUHUMATh PaBHBIM
HYJIIO.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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2. PacueTHble CONPOTUBJIEHUSI TPYHTOB R u fi B dopmyne (8) mns
JIECCOBBIX MHIJIEBATO-TIMHUCTLIX TPYHTOB MPHU TIYOHMHE MOTPYKEHUS
cBait 6osiee 5 M cienyeT IPUHUMAThH 10 3HAYEHHUSIM, YKa3aHHBIM B Ta0Jl.
1 u 2 gnst TmyOUHEL 5 M.

KpOMe TOTO, HOJId O39THUX TPYHTOB B CJlIyda€ BO3MOXKHOCTH HX
3dMa4UBaHUsA PaCYE€THEBIE COIIPOTUBIIEHU A Rwu fi, YKa3aHHEBIE B Tabn. 1 u
2, cienyeT IIPDUHUMATD IIPU ITIOKa3aTeJie TEKY4YeCTH, COOTBETCTBYIOIIIEM
IIOJTHOMY BOOOHACHIIIIEHWIO 'PYHTaA.

4.3. [Ins 3a0uBHBIX CBal, OMNMPAIOIIMXCS HUXKHHUM KOHIIOM Ha
pBIXJIblE TecHYaHble TPYHTHI WU Ha MbIJIEBATO-TJIMHUCTHIE TPYHTHI C
rmokas3aTenieM Tekydectu I, > 0,6, Hecymlylo CIIOCOOHOCTH CIeOyeT
OIpenensaTh 10 pe3yabTaTaM CTaTU4YeCKUX UCIBITaHUU CBaW.

4.4. Hecy1yio CIioCOOHOCTL ITHMpPaMHIOATbHOM, TpamneleugalbHON U
POMOOBHUOHOM CBal, Ipope3aloluX IIecyaHble W MblJIeBATO-TJINHUCTHIE

rpyHTh], Fg xH (TC), ¢ HaKiI0HOM OOKOBHIX I'paHei ip £ 0,025 cnemyert
onpepnensaTh no gpopmyne

Fy = v |RA+ TS "‘un.ii;Ei;Cigr:IJv 9)
roe ge, R, A, Fg, hj, fi - To Xe, 4T0 B Qopmyie (8);
Uj - HapPyZKHBIY [IEPUMETP I-TO CeYeHUs CBau, M;

uQ,i - cyMMa pa3MepoB CTOPOH i-I'0 IIOIIEPEYHOT0 CEeYEeHUs CBau, M,
KOTOPHBIEe UMEIOT HAaKJIOH K OCH CBau;

Ip - HaKJIOH OOKOBEIX I'DaHel CBau B [OJIAX €IUHUILIEL;
Ej - mogynb gedopMaliuu i-ro CJ'IOH TPYHTa, OKpPYyzKalollero 60KOBYIO
TTOBEPXHOCTH CBau, Klla (Tc/m?), oIpenesiaeMbll IO pe3ybTaTaM

KOMIIPECCHOHHBIX WCIOBLITAHUM;

ki - K03 GUILIMEHT, 3aBUCSAIINN OT BUOA I'PYHTa U IIPUHUMAEMEBIN I10
Tab. 4;

Zr - peonorudeckuii KooapduiueHt, npuauMaemeii zr = 0,8.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Ilpumedanus: 1. [Ipu pomMOOBUOHBIX CBasX CYMMUPOBaHUE
COTIPOTUBJIEHUM TpPyHTAa Ha OOKOBOM IIOBEPXHOCTH VYaCTKOB C
oOpaTHHIM HaKJIOHOM B ¢opmyne (9) He TPOU3BOAUTCS.

2. PacueT mupamupganbHBIX CBalli C HAKJIOHOM OOKOBBIX I'pPaHeu ip
> (0,025 momyckaeTcCsi IPOM3BOOUTL B COOTBETCTBUU C TPeOOBaHUSIMU
PEKOMEHOyeMOTr0 [PUIIOXKEHWs 2 TIIPU HaJIW4YWU pPe3yJIbTaTOB
MIPECCUOMETPUYECKUX UCIIBITAHUM, @ IPU UX OTCYTCTBUHU - 110 hopMyie
(9), npuHrMas 3Ha4YeHue ip paBHeIM 0,025.

Tabnuna 4
['pyHTEHI Koaddurmenr ki
[lecku u cynecu 0,5
CyrnuHKuU 0,6
['muHEL:
npu Ip = 18 0,7
upu Ip = 25 0,9

IIpumMevaHue. [Ig IMIUH C YUCJIOM IUIACTUYHOCTH 18 < Ip < 25
3HaueHus KoapduimenTa ki, onpenenssioTCs UHTEPIIOJISIIUEH.

4.5. Hecymyio criocobHoCTh Fdy, KH (TC), BUCsiuelr 3aOMBHOM CBau
1 CBam-000JI0YKH, ITOTPyKaeMol 6e3 BEIEMKU I'PyHTa, paboTarommx Ha
BBIIEPTUBAIOIIYyI0 Harpy3Ky, ClieAyeT ONpenensaTh 1o Gopmyrie

Fau = 1AL el (10)
roe u, gcf, hi, fi - To Xxe, 4T0 B popmyie (8);

gc - KO03(hOUIIMEHT yCJIOBHUM pPaOOTHI; OJIsi CBal, MOTPYKAEMBIX B
TPYHT Ha TinyOuHy MeHee 4 M, gc = 0,6, Ha TnyOuHy 4 M U
6onee, gc = 0,8 - mis Bcex 3MaHUM U COOPYKEHUU KPOMeE OIIOP

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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BO3OYLIHBIX JIMHUN 9IEeKTponepenayw, oJis KOTOPHIX
KO3(hUIINEHT MPUHUMAETCS 10 YKa3aHUAM pa3n. 12.

[Ipumeuvanue. B dpyHOmaMeHTax OIIOp MOCTOB He OONYyCKaeTCs
paboTa cBail Ha BHIIEPrUBaHUE IIPU HOEUCTBUU OOHUX ITOCTOSTHHBIX
Harpy30K.

BUCAYUE HABUBHDLBIE U BYPOBDBIE
CBAU U CBAHU-OBOJIOYKM,
3AINIOJIHAEMBIE BETOHOM

4.6. Hecymyio cnoco6HOoCTh Fg KH (TC), HaOuBHOM 1 OypOBOM CBal C
ylmpeHueM u 6e3 yIIupeHus, a TakXke CBau-o00JI0YKH, IOTpyKaeMou
C BBIEMKOM TpyHTa M 3alojHseMol OeTOHOM, palboTaloIiiux Ha
CKUMAIOITyI0 Harpy3Ky, clieayeT OnpenensaTs 1o popmyre

Fa‘:}’.;:(?ﬁﬂ‘gﬂ-l-uz }rq,f'-)ﬁhi)’ (11)

roe gc - KooadduimeHT yciaoBuii paboThl CBau; B CIydyae OIMPAHUS ee
Ha IBIeBATO-TJIMHUCTHIE TPYHTEL CO CTENEHbIO BIAaXKHOCTU Sp <
0,9 u Ha nmeccoBble TPYHTH gc = 0,8, B OCTaJIbHLIX ClAy4dasaX gc =
1;

dcR - K03hGUIIMEeHT YCJIOBUM PabOTH I'PyYHTA MOM HUXHHUM KOHIIOM
cBau; gcR = 1 BO Bcex ciyd4asX, 3a HCKJIKYEHUEM CBau C
KaMy(QIeTHBIMU YUIUPEHUSIMHU, OJI5 KOTOPHIX 3TOT KO3(PDUIIMEHT
cienyeT mnOpuHUMaTth ¢gcR = 1,3, W cBall C VIIUPEHUEM,
0eTOHUPYEMBIM ITOOBOIHLIM CITOCOOOM, MJIsTI KOTOPHIX gcR = 0,9, a
TaK>XKe OIOP BO3OYIIHBIX JIMHUU 3JIEKTpoIliepenayu, O KOTOPHIX
KO3 PUITMEHT IPUHUMAETCS I10 YKa3aHusAM pas3n. 12;

R - pacyeTHOE CONPOTHUBJIEHWE T'PYHTA 10O HUXKHUM KOHIIOM CBaW,
Klla (TC/MZ), NpUHUMaeMoe M0 YyKa3aHusaM . 4.7, a #ond
HaAOMBHOM, U3TrOTOBISIEMOM IT0 TEXHOJIOTHH, YKa3aHHOM B m. 2.4,
a, 0, - mo Tabmn. 1;

A - T1moinagb OIMMPAHUWA HA I'PYHT CBaH, M2, IIPHHUMaeMas paBHOﬁ:
OJIsA HaOUBHLIX H 6ypOBI:>IX cBayi 0Oe3 YOIupeHuda - IIJIOoIMagu
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TIOIIEPEYHOTr0 CeUeHUs CBaM; [Jis HaOMBHBLIX W OYPOBBIX CBaM C
VIIHPEHHEeM - IIJIOMagHM IIOIEePedYHOTr0 CeYeHHUs VIIUPEHUS B
MecTe HaubOoIbIIer0 ero [aumaMeTpa; MOJIsi CBail-000/I0YexK,
3alOoJIHSIeMEIX OETOHOM, - MJIOIIaAu IIONIEePEeYHOr0 CeYeHHs
0001049k OPYTTO;

U - TIepUMeTp II0IePeYHOTr0 CeYeHHs CTBOJIA CBaM, M;
gcf - Ko3bGULIMEHT ycCIoBUH palboThl TIpyHTa Ha OGOKOBOU

TIOBEPXHOCTU CBau, 3aBUCALIMM OT crnocoba oOpa3oBaHUs
CKBaXKWHBI U YCIIOBUY OETOHUPOBAHUS U MIPUHUMAEMEIN 10 TabII.

5;

fi - pacuyeTHOe COIIPOTHUBJIEHHE i-TO CJI0SI TPYHTa Ha OOKOBOM
IMIOBEPXHOCTHU CTBOJIa cBau, Klla (Tc/M“), mMpuHUMaeMoe 1o TalIl.
2;

hi - To xke, uTto B hopmye (8).

[Ipumedanue. CONpoOTUBIIEHUE ITECUAHBLIX I'PYHTOB Ha OOKOBOM
IIOBEPXHOCTHU CBaM C YIIMPEHUEM CJIeyeT YYUTHIBAaTh Ha y4acCTKe OT
VPOBHSI IIJIAaHUPOBKM [0 VPOBHS IIepecedeHusi CTBOJIa CBaum C
IIOBEPXHOCTBIO BOOOpaxKaeMoro KOHyCa, HMEIOIero B KaudecCTBe
o0pa3zyollel JINHUIO, KaCaloIlyI0Cs TOBEPXHOCTU YIITUPEHUS IO YTII0OM
JjI1/2 ¥ ocu cBawu, rfe j - ocpegHeHHOoe (110 CJI0SAM) pacyeTHOe 3HaUYeHUue
yria BHYTPEHHEro TpPeHus TpyHTa, 3ajeramwllero B Opepaesax
yKa3aHHOTO KOHYyCa, OIPEeenseMoe B COOTBETCTBUM C TPeOOBaHUSIMU
1n1.3.5. ConpoTHUBIIEHUE IILIJIEBATO-TITMHUCTHIX TPYHTOB HOMYCKAETCS
YYUTHIBATh 10 BCEM AJIMHE CTBOJIA.

4.7. PacueTHoe conpoTtuBnenue R, klla (TC/MZ), TPYHTA IIOL HUXKHUM
KOHIIOM CBau CliefyeT IIPUHUMAaTh:

a) oS KPYIMHOOOJIOMOYHBIX TPYHTOB C IeCYaHBbIM 3allOJIHUTEJIEM U
IecyaHblX TPYHTOB B OCHOBaHMM HaOWBHOW u OypoBOM cBali C
yIIUPEeHUEeM U 0e3 yIIUpeHus, CBau-000JI0UKHU, IIOTPy2KaeMOU C TTOTHBIM
yOaJleHueM TPyHTOBOTO sgpa, - mo ¢opmyrne (12), a cBau-o60JI0YKHY,
IOrpy2KaeMou C COXpaHEeHHEM I'PYHTOBOTO siipa U3 YKa3aHHBIX TPYHTOB
Ha BbicoTy 0,5 M u 6oJiee, - mo dpopmyne (13):

R =0,75a4(a1 g¢1d + a2 a3 gI h); (12)

R = a4(a1 g¢1d + a2 a3 gI h); (13)
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roe al, a2, a3, a4 - 6e3pa3MepHble KO3DDUIIMEHTH, TTPUHUMaEMEIE
nmo Tabn. 6 B 3aBUCHMOCTH OT PACYETHOTO 3HA4YeHHus yria
BHYTPEHHEro TpPEeHHUsI TPyHTa OCHOBAHUS, ONpPEOeIeHHOTO0 B
COOTBETCTBHUU C yKa3aHUSAMHU II. 3.5;
g¢I - pacyeTHOe 3HaYeHHUe YOeJIbHOTO Beca I'PyHTa, KH/M3 (TC/MS),
B OCHOBaAHUHU CBaM (IIP¥ BOJAOHACHIIIIEHHBIX TPYHTAX C Y4E€TOM
B3BEIIIUBAIOIET0 OeMCTBUSI BOOLI);

gl - ocpenmHeHHOe (110 CJI0sIM) pacyeTHOE 3Ha4YeHHe yOeJIbHOTO Beca
TPYHTOB, KH/M3 (TC/M?’), PacmOoIOKEeHHBIX BHIIIIE HUXKHEr0 KOHIla
CcBaM (IIpu BOOOHACHIIIEHHBIX TPYHTaX C Y4€TOM B3BEILIUBAIOIIEr 0
IeMCTBUSI BOOBI);

d - puameTp, M, HaOuUBHOM U OypOBOM CBail, MUaMETP YIIUPEHUS
(nmst cBau C VyIIMPEHUEM), CBau-000JIOYKM UM OUAMETP
CKBaXWHBI [OJII CBau-cTojI0a, OMOHOJIMYEHHOTO B TPYHTE
IIEMEHTHO-TIeCYaHbEIM PaCTBOPOM;

h - rnyOuHa 3aj0XKeHWs, M, HUXHEro KOHIla CBau WU €€
VIIUPEHUSI, OTCUUTHIBAEMasi OT IIPUPOOHOTO penbeda HUIU
YPOBHSI IIJTAaHUPOBKM (IIpU IIJTaHUPOBKE CPE3KOM), OJIT OIop
MOCTOB - OT [JHaA BOAOeMa MoOcjie ero oO0Ilero pa3MbiBa IIpHU
pacyeTHOM ITaBOJKE;

6) OJId IIBIJIEBATO-TJIMHUCTHIX TPYHTOB B OCHOBAHHUHA - TI0 Tabmu. 7.

[IpumMmedaHue. YKazaHus I. 4.7 OTHOCSTCS K CiIydasM, Korpa
obecrieunBaeTCs 3arny0JjieHre CcBall B TPYHT, IPUHATHIM 3a OCHOBaHUE
UX HUXKHUX KOHIIOB, HE MEHee YeM Ha AuaMeTp CcBau (MU YIIUPEHUS
OJIsi CBau C YIIUPEHUEM), HO He MeHee 4eM Ha 2 M.

Taonuia 5
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KoadduimeHT ycnoBuii paboThI
cBau Jgef

CBau u CIroco0bl UX YCTPOMCTBA

B B B B

IMecKax|CyIlecsaX|CyrIUHKaX |TTITuHax

1. HabuBHble mo m. 2.5, a npu| 0,8 0,8 0,8 0,7
3a0MBKe WHBEHTApHOU TPYOHl C
HaKOHEYHUKOM
2. Ha6usurvie| 0,9 0,9 0,9 0,9
BUOPONITAaMIIOBAaHHEIE
3. DBypoBrle, B TOM 4wucie cC
ymIiupeHueM, 0eTOHUPyeMEbIE:
a) mnpu orcyrctBum Bogel B| 0,7 0,7 0,7 0,6
CKBaxkKuHe (CyxuM cmocoboM), a
TaK¥XKe pu KM CIIOJIb30BaHUU
oO0caHBIX UTHBEHTAPHBIX TPYO
0) rmon Bomo¥ uiy mopn riauHucteiM| 0,6 0,6 0,6 0,6
PacTBOPOM
B) KEeCTKUMHU oetoruniMu| 0,8 0,8 0,8 0,7
CMeCSIMU, yKJlaOblBAEMBIMU C
IMOMOIIbI0 TIIYOMHHOW BUOpaUUu
(cyxum cnocobom)
4. BypoHaOuBHEIE, noseie| 0,8 0,8 0,8 0,7
Kpyrjble, yCTpauBaeMble  IIpH
OTCYTCTBHUM BOIbI B CKBaXXHWHE C
IIOMOIIIbI0 BUOpOCepmeYHUKa
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KoadduimeHT ycnoBuii paboThI
cBau Jgef
CBau u CcrmocoOnl UX yCTPOUCTBA
B B B B
IecKax|CyInecsaX|CyrIuHKax|TJIMHax
5. CBau-o0omouku, morpyzxaemeie| 1,0 0,9 0,7 0,6
BUOpPHUPOBaHUEM C BBIEMKOU
TPyHTa
6. CBau-cTOnIOHI 0,7 0,7 0,7 0,6
7. Bypounsekuuonsee,l 0,9 0,8 0,8 0,8
W3TrOTOBJIIEMblEe  TOH  3allUTOM
oOGcagHBIX TPyO WU
OEHTOHUTOBOTO pacTBopa C
onpeccoBkou paBneHueMm 200-400
KlIa (2-4 atm)
Tabnuua 6

rPyHTa jI, rpaf.

PacueTHble 3HaYEeHUA YT'Jla BHYTPEHHEI' O TPeHusA

KosddpuiimeH T
23 | 25 | 27 | 29 | 31 | 33 | 35 37 39
ai 95 1(12,617,324,4|34,6|48,6|71,3|108,0{163,0
az 18,6 24,8 |32,845,5|64,0|87,6(127,0{185,0(|260,0
a3 npu h/d
paBHOM, M:
rj PazHeleHHe PEKNAKE] B JOKYHMEHTAX M HA CalTe 38
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PacuyeTHble 3HaYEeHUA yI'lla BHYTPEHHEI'0O TPEeHUu4d

TPyHTa jI, Tpag.

KosddpuimeH T
23 | 25 | 27 |29 | 31 | 33 | 35 | 37 | 39

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(0,810,82|0,83|0,84| 0,85
7,5 0,680,70|0,71|0,74/0,76 0,78 0,80 | 0,82 | 0,84
10,0 0,620,65|0,67(0,70/0,73(0,75|0,77 0,79 | 0,81
12,5 0,580,61/0,68|0,67(0,70(0,73|0,75|0,78| 0,80
15,0 0,55/0,58|0,61|0,65/0,68(0,710,73|0,76|0,79
17,5 0,51/0,55/0,58|0,62/0,66|0,69|0,72|0,75|0,78
20,0 0,49|0,53|0,57/0,61/0,65(0,68|0,72|0,75|0,78
22,5 0,460,51/0,55/0,60(0,64|0,67|0,71|0,74|0,77

25,0 u 6omee 0,4410,49/0,54/0,59/0,63|0,67|0,70|0,74|0,77

a4 Ipu d,

paBHOM, M:

0,8 u meHee 0,34|0,31|0,29|0,2710,26 (0,25 0,24 | 0,23 | 0,22

r'j PazHelweHne peknambl B JOKYMeHTax W Ha cailTe 39
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PacuyeTHble 3HaYEeHUA yI'lla BHYTPEHHEI'0O TPEeHUu4d

TPyHTa jI, Tpag.
KosddpuimeH T

23 | 25 |27 |29 |31 | 33|35 | 37 | 39

4,0 0,25|0,24|0,23(0,22/0,21(0,20,0,19|0,18| 0,17

[Ipumeuvanue. [Insd ODpoMeXyTOUYHBIX 3HadeHuu ji,, h/d u d
3HaueHUus KO3pPUIIMEHTOB dj, d2, 43 WU a4 OINpemensioTcs
WHTEPIIOJIALUEN.

Taonuia 7

PacueTHOoe conpoTuBnenue R, Klla (TC/MZ), 100 HUKHUM KOHIIOM
HaAOUBHLIX U OYPOBBIX CBalM C yIIupeHueM u 0e3 yIIUpeHus U CBau-

['nybuna -
S — 000JI04Y€eK, MMOrpPyKaeMbIX C BBLIEMKOUM I'PYHTA U 3al0JIHIEMBIX O€TOHOM
HIDKHETo IIPU THIJIEBATO-TIIMHUCTHIX I'PYHTAX, 3@ UCKJTIOYEHHUEM JIECCOBHBIX, C
KOHITa CBAH IMoKa3aTelneM TeKy4ecCcTH I] paBHBIM
h, m
0,0 0,1 0,2 0,3 0,4 0,5 0,6
3 850(85) [750(75)|650(65)| 500(50) | 400(40) | 300(30) | 250(25)
5 1000(100)| 850 750 650(65) | 500(50) | 400(40) | 350(35)
(85) (75)
7 1150(115)] 1000 850 750(75) | 600(60) | 500(50) | 450(45)
(100) | (85)

10 1350(135)] 1200 | 1050 | 950(95) | 800(80) | 700(70) | 600(60)
(120) | (105)

12 1550(155)| 1400 | 1250 [1100(110)] 950(95) | 800(80) | 700(70)
(140) | (125)
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PacueTHoe conpoTuBnenue R, kKlla (TC/MZ), OO HU2KHUM KOHIIOM
HaOUBHBIX U OYPOBEIX CBall C yIIupeHrueM U 0e3 yIIupeHus U cBaul-

['ny6uHa y
S — 000J104€eK, MMOTPYy2KAaeMBIX C BEIEMKOU I'PYHTa U 3aII0JTHSIeMbIX 66 TOHOM
HykHero | [IPY MBUIEBATO-TIMHUCTEIX TPYHTAX, 38 UCKITIOYEHMEM JIECCOBBIX, C
IMoKa3aTejeM TeKy4eCTH I] paBHBIM
KOHIIa CBau
h, m

0,0 0,1 0,2 0,3 0,4 0,5 0,6

15 1800(180)| 1650 | 1500 [1300(130)/1100(110){1000(100)| 800(80)
(165) | (150)

18 2100(210)| 1900 | 1700 [1500(150){1300(130)|1150(115)] 950(95)
(190) | (170)

20 2300(230)| 2100 | 1900 [1650(165)[1450(145)[1250(125)[1050(105)
(210) | (190)

30 3300(330)| 3000 | 2600 |2300(230)]2000(200) - -
(300) | (260)

40 4500(450)| 4000 | 3500 |3000(300)|2500(250) - -
(400) | (350)

[IpumeuvaHnue. [nsg cBalHLBIX (GYHOAMEHTOB OMIOpP MOCTOB 3HA4YeHUs,
IIpuBefeHHbIe B Tabn. 7, clenyer:

a) MOBHIIIATH (IPU PACIIOIOKEHUU OIOpP B BogoeMe) Ha BEJIMYHHY, PaBHYIO
1,5gwhw, Tome gw - yoenbHBIN Bec Bombl - 10 kH/M” (1 TC/MS); hw - rmybuHa cnos
BOIBLI B BOJMOEME OT €€ YPOBHSA IIPM pacuyeTHOM IIaBOOKe [0 YPOBHS OAHa BOOOEMa, a
ITPY BO3MOZKHOCTH Pa3MbIBa - 10 YPOBHS OHA ITOCJie 0OIIero pa3MbIBa;

0) mMoHMKaTh IpU KO3DPUIIMEHTE TOPUCTOCTU I'pyHTa e > 0,6 mm = 0,6 npu e =
1,1.

4.8. PacueTHoe conpoTuBnenue R, klla (TC/MZ), TPYHTAa IO HUXKHUM
KOHIIOM CBau-000JIOUKM, TOTpPyKaeMol 0e3 ymajieHHs TPyHTa UJIU C
COXpaHEHUEeM T'PYHTOBOTO siipa BBICOTOU HEe MeHee TpexX AUuaMeTpOB
000/I0YKM Ha MOCJIegHEM 3Talle ee IOTPYXKEeHWS M He 3alloIHAeMOU
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0eTOHOM (IIpM YCJIOBMH, UTO TPYHTOBOE SIiIPO 00pa30BaHO U3 I'PYHTA,
MMEIONIIEr0 Te KEe XapaKTEePUCTHUKU, YTO U TPYHT, INPUHATHIA 3a
OCHOBaHMe KOHIIa CBau-000JI0OYKM), cjiefyeT NMPUHUMATh o Tabn. 1 c
K03 PuimeHTOM yCI0BUM pab0ThI, yYUTHIBAIOIIUM CIIOCO0 ITOTPYKEHU S
CBal-000JI04eK B COOTBETCTBUU C I03. 4 Tabn. 3, mpuiyeM pacuyeTHOe
CONPOTUBJIEHWE B YyKa3aHHOM Cjlydae OTHOCUTCS K IIJIOIIangu
IIOTIEPEYHOT'0 CeYEeHUSI CBau-000JI0YKM HETTO.

4.9. Hecymyio criocobHOCTh Fdy, KH (TC), HaOuBHOM U OypOBOM CBau
¥ CBau-000JI04KY, paboTaroux Ha BHIOEPrUBaloOe HATPY3KH,
ClemyeT ompenensiTh 1o ¢GopMye

F.:i.t.' = Tf’.:ﬁz F.:;."fihﬁ (14)

rge gc - To ke, 4To B hopmyne (10);
u, gcf, fi, hi - To Xe, 4T0 B popmyne (11).

BHUHTOBDLIE CBAHU

4.10. Hecymyto cnocobHocTh Fg KH (TC), BUHTOBOM CBau UaMeTPOM
nomactu d £ 1,2 m u gnuHoM | < 10 M, paboTarlnelr Ha CXKUMAIOIIYIO
WM BBIOEPTrHUBAIONIyI0 HArpy3Ky, CIeOyeT OMNpenessaTh II0 dhopMyJe
(15), a mpu puameTpe nonactu d > 1,2 M u anuHe cBau | > 10 M - TOJIBKO
10 JaHHBIM UCIILITAHMM BUHTOBOUM CBau CTaTU4YECKOU HArpy3KOu:

Fag =gcl(al c1 +a2 g1 h1)A + ufi (h-d)], (15)

rome gc - KoadduimeHT ycrmoBuM pabOTH, 3aBUCALUIUN OT BUOA
Harpy3Ku, OEeUCTBYIOILIENM Ha CBal0, U I'PYHTOBHIX yCJIOBUH, U
orpenesiieMbll Mo Tab. 8;

al, a2 - 06e3pa3MepHble KO3GOUIIMEHTE, ITPUHUIMaeMble o Taba. 9
B 3aBUCHUMOCTH OT pPaCUeTHOTr0 3Ha4YeHHUs yrjla BHYTPEHHETO
TPEeHUsI TPyHTa B pabouedt 30He jJ, (mmom pabouyeit 30HOU
IIOHMMaeTCs IIPUJIerarmInm K JI0IIaCTU CJIOM I'PYHTa TOJIINHOU,
paBHOU d);

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 42



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

c] - pacueTHOe 3HAYeHHEe VOeJIbHOTO CIEIJIeHHS IILIJIeBaTo-
TJIMHUCTOTO WJIM IIapaMeTp JIWHEeHHOCTH IIeCYaHOro T'PYHTa B
paboueii 30He, KIIa (Tc/M“);

gl - OCpegHeHHOEe pacYeTHOe 3HadYeHUe yOeJIbHOI'O BeCa I'PYHTOB,
3aJiIeTaloIIInuX BHIIIIE JIOIIACTHU CBaHU (HpPI BOOOHACHIIIIEHHBIX
TPYHTaX C Y94€TOM B3BEIIIKMBAIOIITIET O OEenuCTBUSA BO,'E[BI),'

hi - rmyOuHa 3ayeraHus JIONIACTU CBau OT MPUPOOHOTro penbeda, a
ITPU TIJTaHUPOBKE TEPPUTOPUM CPE3KOM - OT YPOBHS IIJIaHUPOBKU
M;

A - TIpOeKIus TMJIOIIagM JIOTaCTH, M?, CYMTas IO HapyXKHOMY
ouaMeTpy, nOpu paboTe BUHTOBOM CBau Ha CXKUMAIOIIYIO
Harpys3Ky, M IpoeKuus pabodel mjolanu JIonacTH, T.e. 3a
BLIYETOM TMJIOIIAAM CEeYEeHUus CTBOJIa, Ipu paboTe BUHTOBOU
CBau Ha BHIOEPTUBAIOITYI0 HAarpy3KY;

fi - pacueTHOe CONPOTUBJIEHWE TPYHTA Ha OOKOBOM IMOBEPXHOCTHU
CTBOJIa BUHTOBOU cBaHu, Klla (TC/MZ), IIpUHUMaeMoe 1o Tabs. 2
(ocpemHeHHOE 3HAYEHHeE [JII BCEeX CJIOeB B IIpefesiaxX I'TyOMHBI
MIOTPYKEHHUS CBaH);

U - IepuMeTp CTBOJIa CBau, M;
h - nnuHa cTBOJIa CBau, IOTPYKEHHOU B TPYHT, M;
d - TMaMeTp JI0IaCTu CBau, M.

[Ilpumedyanus: 1. Ilpu ompepesnieHUH HeCylled CIIOCOOHOCTHU
BUHTOBBIX CBaul IpU  HOEUCTBUM  BOABIMWBAKOIIUX  HArpy30K
XapaKTEPUCTUKM TPYHTOB B Tabin. 9 OTHOCATCA K TpPyHTaM,
3ajieraiomyM IIOf JIONaCThio, a IIpu paboTe Ha BHIEepPruBaloIlne
Harpy3KH4 - Haf JIOacThbIO CBau.

2. T'nybuHa 3a/0XKeHusl J0NaCTH OT YPOBHS MJIAHUPOBKHU [OOJIZKHA
ObITHL HEe MeHee 5d MpU IbIJIEBATO-TIUHUCTHIX TPYHTAX U He MeHee 6d -
IIPU TIeCYaHbBIX TPYHTax (roe d - guaMeTp JIOTacTH).

3. PacueTHble 3HAaUYEHUS yria BHYTPEHHETO TPEHUS j[ U CUENJIeHUs
TPyHTa C] OCHOBaHUS IpPH pacyeTax o dopmyne (15) HDONMKHBI
OITPENENSITHCS B COOTBETCTBUM C TpeOOBaHUSIMMU II. 3.5.

TaoOnuiia 8
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['pyHTHI

KoadduimenT ycnoBuii paboThl BUHTOBBIX CBal
IpY Harpy3kax

C2KHUMAaIOIIIUX

BHEHIJEPTHUBAIOIITNX

3HaAKOIIEPEMEHHEBIX

1.

I'munbI u

CYI'JIMHKH:

a) TBEPAOLIE,
MTOJIyTBEPIBIE u
TYTONJIaCTUYHEIE

0)
MSITKOIIACTUYHEIE

B)
TeKy‘-IeHHaCTI/I‘-IHbIe

2. Ilecku u cymnecu:

a) IIeCKU
MaJIOBJIasKHbBIE u
CyIlecu TBepAable

0) IIecKu BIIazKHELIE
u cymecu
IJIAaCTUYHLIE

B) IIeCKU
BOOOHACHIIIIEHHBIE
U CyIllecu TeKy4due
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PacuetHoe KoaddurmeH T PacuetHoe KoaddurmeH T
3Ha4YeHue yria 3Ha4YeHue yria
BHYTPEHHETO BHYTPEHHETO
TPEHUsS IPyHTa B TPEHUS I'PyHTA B
paboueii 30HE jI, ait, a2 |pabouei 30He jI,| dai, a
rpag. rpan.

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 4,5 30 38,0 22,5
20 12,1 5,5 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

YYET OTPULIATEJIBHbBIX
(HE'ATUBHbBIX) CAJI TPEHUASA I'PYHTA
HA BOKOBOMH IIOBEPXHOCTH CBAHA

4.11. OTpunartesnbHble (HeraTUBHBIE) CUJIBI TPEHUS, BO3HUKAIOIIWE
Ha OOKOBOM ITOBEPXHOCTH CBall MPHU OCadKe OKOJIOCBAMHOTO I'PyHTa U
HallpaBJIEeHHBIE BEePTUKAaJIbHO BHU3, CJIeAyeT YUYUTHIBATh B ClIydasax:

TJTAHUPOBKY TEPPUTOPUHU MOCHIIIKOMN TOMIIMHOMN 60stee 1,0 M;

M“);

23a1"py'3KI/1 IToJIa CKJIaJIOB MOJIe3HOM Harpy3koi 6omee 20 KH/M2 (2 Tc/

3arpy3Ku Iojla OKOJI0 (yHOAMeHTOB II0JIe3HOW Harpyskod ot
oGopynoBauust Goee 100 kH/M? (10 tc/M2);

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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yBenuueHus: 3¢GpGEKTUBHBIX HAIMPSXKEHUN B TPYHTE 3a CUET CHSITUS
B3BEIIINBAIOIIEr0 AeWCTBUS BOOBI IIPU ITOHUXKEHUU YPOBHS IOA3EMHBIX
BOL;

He3aBepmeHHOﬂ KOHCOJIMgJanmTnn TPYHTOB COBPEMEHHEIX u
TEXHOTEHHBIX OTJIOKEHUMH;

YIITIOTHEHU S HECBAI3HLBIX 'PYHTOB IIPXM ITHHAMHWYECKUX BO3OEMCTBUSX;
IIPOCadKU I'PYHTOB ITPX 3aMa4YWBaHUH.

[IpuMedaHUue. YUeT OTPULIATENbHBIX CUJI TPEHUS, BO3HUKAIOIINX
B IIPOCANOYHBLIX TPYHTAX, CJIeOyeT ITPOU3BOAUTH B COOTBETCTBUU C
TpeOoBaHUSMU DPa3md. 3.

4.12. OTpulilaTenbHble CUJILI TPEHUS YYUTHIBAIOTCS OO T'TyOWMHBI, Ha
KOTOPOM 3Ha4YeHUWe OCafgKM OKOJIOCBAMHOTO I'PyHTa IIOCJIe BO3BEIEHUS
1 3arpy3KH CBAMHOTO (pyHOaMeHTa ITPEBHIIIAET ITOJTOBUHY IPEeOeIbHOTO
3HaYeHus ocagku pyHOmaMeHTa. PacueTHble COIPOTUBIIEHUS TPYHTA fi
MMPUHUMAIOTCS To Taba. 2 co 3HaK0M «MHUHYC», a Ojis Topda, uia,
canponens - muHyc 5 KIIa (0,5 TC/M ).

Ecnim B 1mpefenax OJIWHBI IIOTPYy2KEHHOM YaCTH CBaW 3ajleraloT
HamnactoBaHusi Topda TommmHOM ©Oosee 30 cM MW BO3MOXKHA
IUTAaHUPOBKA TEPPUTOPUU TIOACHIIIKOM UM HHas ee 3arpys3ka,
9KBUBAJIEHTHAs TIOMACHIIIKE, TO PAcCYeTHOE CONPOTHUBIEHUWE TPYHTa fj,
PacIioyoKeHHOTO BHIIIE ITOAOMIBHI HAWHM3IIETO (B mpegenax OJINHBI
MIOTPYKEHHOU YaCTHU CBau) CJI0d Topda, cilaenyeT NpUHUMAaTh:

a) IIp¥ MOACHIIIKax BBICOTOU MeHee 2 M - IJI1 TPYHTOBOU MOACHIIIKU U
cioeB Topda - paBHLIM HYIIIO, OJII MUHEPaIbHbIX HEHACHIITHBIX TPYHTOB
ITPUPOOHOTO CIOXKEHUS - OJIOKUTEIbHEIM 3HAaUEHUSIM 10 Ta0mI.2;

0) mpu MOACHIIIKAX BHICOTOM OT 2 A0 5 M - [OJI TPYHTOB, BKJIIOYas
TIOOCHITIKY, - paBHBIM 0,4 3Ha4YEeHUH, YKa3aHHBIX B TabJ. 2, HO CO 3HAKOM
«MUHYC», a ojs Topda - muryc 5 Klla (0,5 TC/M ) (oTpuLIaTENBHBIE CUIIBI
TPEeHus);

B) IIpU IIOACHIIKAxX BHICOTOW Oojslee 5 M - 11 TPYHTOB, BKJIIOYas
TIOACHITIKY, - PABHBIM 3HAYEHUSM, YKa3aHHBLIM B TabJ1. 2, HO CO 3HAKOM
«MUHYC», a onsd Topgda - munyc 5 klla (0,5 TC/M ).

B nipepenax HUXKHEN 4aCTH CBaM, e ocalkKa OKOJIOCBAMHOTO TPyHTa
II0CJie BO3BEAEHUS U 3arpy3KU CBalHOTO pyHOaMeHTa MeHee ITOJIOBUHEI
MIpenesibHOTO 3Ha4YeHUs OCaJKU CBaWHOrOo (yHOaMeHTa, pPacyYeTHHIE
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COIIPOTUBIIEHUS TPYHTA fi cjieyeT NPUHUMATh TOMTOXKHUTENMBHEIMA TIO.
Tabn. 2, a gig Topda, uia, canpornens - paBHeIMHU 5 Klla (0,5 TC/M?).

4.13. B cnydae, Korga KOHCONUAallUsd TPyYHTa OT MHOACHIIKUA WA
MIPUTPY3KU TEPPUTOPUHM K MOMEHTY Hadajla BO3BeOeHUuS HaO3eMHOU
4YaCTH 30aHUUW UM COOPYXKeHuHM (BKJIOYasi CBaWHBIA POCTBEPK)
3aBeplIdach UM  BO3MOXKHOE 3HA4YeHHEe  OCajKu TPYHTa,
OKpyXKalolllero CBau, IOocJjie yKa3aHHOTO MOMEHTa B pe3yJlibTaTe
OCTaTOYHOM KOHCOJUOallMM He OyImeT IMIpeBHIIIaTh ITOJTOBUHE
IIpenesibHOTO 3HA4YeHUs OCaJKU [OJIg IIPOEKTUPYEMOTO 3[aHUS WU
COOpPYZKEHMS, CONPOTHUBIEHNE TPyHTa Ha OOKOBOM NOBEPXHOCTH CBaM
OOMyCKaeTcs IIPUHUMATh IIOJOKUTENbHLEIM BHE 3aBUCHUMOCTH OT
HaJIM4YUs UJIM OTCYTCTBUS IIpociioek Topda. [Insg mpocnoek Topda
3HaueHue fi cmegyeT npuHUMaTh paBHEIM 5 Klla (0,5 TC/MZ).

Ecnu n3BeCTHH 3HaUYeHUSI KO3(pPUIIMEeHTOB KOHCONMUAAIUY U MOOY IS
medopmanuu TOpdOB, 3ajierarwlliuxX B IpefesiaxX OJINHBI IIOTPYKEeHHOU
YacTH CBaW, ¥ BO3MOXKHO OIIpefesjieHre 3HauYeHUs OCaJKU OCHOBaHUS
OT BO3IENCTBUSA IMPUTPY3KU TEPPUTOPUM IS KaxXKOOrO CJIOSI TPYHTA,
TO IIPU ONpefesieHHH HEeCyIled CIIOCOOHOCTH CBaW MOOIYCKaeTCs
VUYUTHIBATh CUJIBI COIPOTUBJIEHUS TPYHTaA C OTPHUIATEIbHBIM 3HAKOM
(oTpulLlaTENbHBLIE CUIILI TPEHUS) HE OT YPOBHS MOMOIIBE HUXKHETO CII0S
Topda, a HayuvHasI OT BEPXHEIr0 YPOBHS CJIOS TpPyHTa, 3HadYeHUe
OOTIOTHUTEIPHOM OCaJKM KOTOPOTO OT MPUTPY3KU TEPPUTOPUHN
(ompemeneHHOM HadyMHaAsT C MOMEHTa MHepedayd Ha CBal0 pacyeTHOU
Harpy3KU) COCTaBJIIET IIOJIOBUHY ITPEAesIbHOTO 3HAaYEeHUsI OCaJKM OJIisd
IIPOEKTUPYEMOTO 3[aHUS UIU COOPYKEHUS.

5. OIIPENEJTEHHUE HECYIIIEA
CIIOCOBHOCTH CBAH IIO
PE3VJIbTATAM IIOJIEBBIX
NCCIIEHOBAHUU

5.1. UcnelTaHusa cBall CTaTU4YECKOUW M OUHAMUUYECKOU Harpy3KaMu
cilenyeT MPOM3BOOUTHL, cobOmtomass TpeboBanus ['OCT 5686-78, a
HCIIBITAHUSA TPYHTOB CTAaTU4YECKUM 30HOUPOBAHUEM U STAJIOHHOU CBaeu
-T'OCT 20069-81 u TOCT 24942-81.

[IpumedyaHnue. [Ina 3a0UBHBIX BUCSYUX CBau OuHOU 6Gormee 12
M BMECTO MUCHBITAHUU TPYHTOB OSTAJIOHHOW CBaed [OONYyCKaeTCsd
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IIPOU3BOAUTL MCHOBITAHUS CTATUYECKOM Harpy3kKOu C I[IOMOIIBIO
MeTa/lINYeCKOU CBau-30HOa pguamMeTrpoM 127 MM, KOHCTPYKIUA
KOTOpoM ofOecreyuBaeT pa3desibHble U3MEPEHUS COIPOTUBIIEHUS
TPyHTa IO HUXHUM KOHIIOM M Ha ydYacTKe OOKOBOM MOBEPXHOCTH
(mydTe Tpenusa) nnomapbio 0,25 M°. HcnoeiTaHUS TPYHTOB CBaewu-
30HJOM CJiefyeT IIPOU3BOOUTL B COOTBETCTBUU C TpeboBaHusmu I'OCT
24942-81 npuMeHUTEIFHO K 3TAaJIOHHOU cBae tula II.

5.2. [Ins onpeneneHus: HeCyIlel CIIOCOOHOCTH CBal II0 pe3yabTaTaM
TOJIEBBIX MCCJIEMOBAHUM [JI KaXXOOT0 30aHUs UM COOPYKEHUSI
OOJI2)KHO OBITh IPOBEEHO HE MEHee:

CTaTU4YeCKHUX MCIIbLITAHUN CBall U CBAM-IITAMIIOB 2
OUHAMHUYEeCKUX UCILITAHUM cBau §)
HCIILITAHUU TPYHTOB 3TaJIOHHOU CBaeu 6
UCIBITAHUN CBAl-30HIOOB §)
WCOBITAHUM CTaTUYECKUM 30HOUPOBaHUEM 6

5.3. Hecymryto cnocobHocTs Fg KH (TC), cBaii mo pe3ynbTaTaM HUX
WCHOBITAHUUN BOaBJIMBAIOLIE!N, BbHIAEPrUBaAWOIIEed U TOPU30HTAJIbHOU
CTaTUYECKMMHN Harpy3kaMH H II0 pe3yiabTaTaM HX OUHaAMHUYECKUX
HCIBITAHUU CIIEOYyeT ONPEenessaTh 10 popMyJie

F.:i — hﬂ,
Vg (16)

roe gc - KoadduimeHT ycioBui pabOThH; B CIydYae BOaBIUBAIOIINX UJTH
TOPU30HTAJIbHBEIX HAarpy30K gc = 1; B Cily4ae BBIOEPTHUBaIOIIAX
Harpy3o0K IIPUHUMAaETCs 110 YKa3aHusaM I1. 4.5;

Fu,p - HOpMaTHBHOE 3Ha4YeHUE IPEJeIbHOr0 COIPOTUBIICHUS CBaW,
KH (Tc), onpenensieMoe B COOTBETCTBUU C YKa3aHUSIMU OI. 5.4 -
5.7;

gg - KO3h(PHUIMEHT HAOeXkXHOCTH MO0 TIPYHTY, NPUHMMAEMBIA IIO
yKa3aHuaM II. 5.4.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 48



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

IT puMedYaHunue. Pe3y'J'IbTaTbI CTaTUYECKNX MCIIBITAHWM CBaMl Ha
TOPU30HTAJIbLHBIE Harpy3KHu MOTYT OBITh HCIIOJIb30OBAHBI OJIsA
HeIIoCpeaCTBEHHOT'O OIIpeaesIeHnu g pacquHofI Har'py3KH, JIOHYCK&GMOﬁ
Ha CBadlO, €CJIN YyCJIOBUS WCIILITAHUH COOTBETCTBYIOT OEeNCTBUTEIbHBIM
YCIJIIOBUAM paGOTBI CBadHu B (bYH)IaMeHTe 3O0aHusA UJIIN COOPYXKEHU.

5.4. B cny4ae, eCiu 4YHUCIIO CBay, MCHOBITAHHBEIX B OOWHAKOBBIX
TPYHTOBBEIX YCJIOBUSIX, COCTaBIIIeT MeHee IIIeCTH, HOpPMaTUBHOE
3Ha4YeHUe NpefesibHOT0 CONIPOTUBIIeHUs cBau B Gpopmyne (16) cnenyet
IIPUHUMATh pPaBHBIM HaUMEHBIIEMY I[IpefeIbHOMY COIPOTUBIIEHUIO,
IIOJIy4eHHOMY M3 pe3yjIbTaTOB HCHOHITaHuM#, T.e. Fy,p = Fuymin, a
KO9(hPUIIMEHT HafeXXHOCTH I10 TPYHTY gg = 1.

B cnydae, eciu 4KCJIO CBal, UCHBITAHHBIX B OOUHAKOBBIX YCIIOBUSAX,
cocTaBiseT mecTs u Oomnee, Fyp W gg CleayerT ONpenensaTh Ha
OCHOBaAHHWY pe3yJbTaTOB CTAaTUCTUYECKOU 00pabOTKU  YaCTHBHIX
3HAQUYEHUU IIpefebHBIX COINPOTUBJIEHMUW CBau Fy, MOIYYEHHBIX IIO
OaHHBIM HUCIILITaHWM, PYKOBOACTBYSCh TpeboBaHusamu [[OCT 20522-75
MIPUMEHUTEJIbHO K MEeTOOUWKe, IPUBEJEHHON B HEM [JIs OIpenesieHUusd
BPEMEHHOTO CONpoTHuBIeHusA. [Ipu 3TOM [OJig ompeneeHus YaCTHBIX
3HAQUYEHUU IIpedesIbHBIX COIIPOTUBIEHUMN CJiefyeT PYKOBOOCTBOBATBLCH
TpeboBaHUSAMM II. 5.5 T1[pM BOABIMBAIOUIUX, II. 5.6 - 1pu

BLIAEPrUBAIONINX U TOPUI3OHTAJIbHBIX Harpy3kax W II. 5.7 - 1IpH
OUHaMUYEeCKUX UCITBITAHUSIX.

5.5. Ecmu Harpyska IIpu CTaTU4YECKOM HCHOBITAHUM CBaud Ha
BOABIMBaHMNE [OBedeHa OO HArpy3KH, BBI3LIBAIOIIEN HENPEPHIBHOE
BO3pacTaHUe UX ocagku s 0e3 yBenudyeHus Harpy3ku (nmpu s £ 20 MMm),
TO 9Ta Harpys3Ka IIPUHHMAaeTCs 3a 4YaCTHOEe 3HayeHUe IIPeaesIbHOTO
COIIPOTUBJIeHUS Fy UCIILITHIBAEMOM CBawU.

Bo Bcex ocTambHBIX Cchay4dasax O QyHOAaMEHTOB 3OaHUU U
COOpyXKeHu (KpoMe MOCTOB U THAPOTEXHUYECKUX COOPYKEHUU) 3a
4YaCTHOE€ 3Ha4YeHWe TIIPedeyibHOTO  COIIPOTHUBJIEHUSA cBau  Fy
BOABIMUBAIOIIEeN Harpy3kKe CJegyeT NOpPUHUMAaTh HaArpy3Ky, II0f
BO3ENCTBUEM KOTOPOU UCIBITEHIBaeMas CBas IMMOJIYYUT OCaJdKy, PaBHYIO
S ¥ ompenenseMylo mo ¢popMmyJie

S = Z Su,mt, (17)

roe Suy,mt - IpedenbHOe 3HAYeHWEe CpegHed ocagku (QyHOaMeHTa
IIPOEKTUPYEMOT0 3MaHUS UIU COOPYXKEHUS, YyCTaHaBJIMBaeMoOe
1o ykalauuaMm CHwull 2.02.01-83;
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Z - Ko3(ppuIMeHT nepexona OT NPeaeibHOTO 3HAYEHHUs CpedHeu
ocagku (pyHOaMeHTa 30aHUS WIU COOPYXKEHUS Sy,mt K ocagke
CBaH, IOJIyYeHHOM IIPU CTAaTUYECKUX MCHBITAHUSIX C YCIOBHOU
cTabunusanuen (3aTyxaHUEeM) OCagKH.

3HauyeHue Ko3huiMeHTa 2z cjegyeT NOpuHHUMaTh paBHEIM 0,2 B
cly4dasiX, KOTZa WCIBbITAHWE CBall IIPOU3BOOUTCSA IIPU YCJIOBHOU
ctabunusanuu, paBHoi 0,1 MM 3a 1 4, ecyiu 1om X HUKHUMHU KOHITAMH
3ajieral0T IleCyaHble UM  [OBUJIEBATO-TJIMHUCTBIE  TPYHTBL C
KOHCUCTEHIIMEN OT TBEPAOU OO0 TYTrOIJIaCTUYHOU, a TakKXKe 3a 2 4, eCJiu
OO WX HUXHUMU KOHI[aMHU 3ajieral0T NBIJIEeBaTO-TJIMHUCTHIE T'DYHTEHL
OT MMATKONJIaCTUYHOU OO TeKydyeld KOHCUCTEHLUU. 3HadyeHUue
Ko3(pduimeHTa z JOMyCKaeTCs YTOUYHATH IO pe3ynbTaTaM HabJoaeHu
3a OcCaJKaMu 3HOaHMWM, IIOCTPOEHHBIX Ha CBaWHBIX (QyHOaMeHTax B
QHaJIOTUYHBIX TPYHTOBEIX YCJIOBUSX.

Ecnu ocagka, onpeneneHHas 1mo ¢opmyne (17), okaxertcs 6omee 40
MM, TO 3a 4YaCTHOe 3Ha4deHWe ITpedelbHOTr0 CONPOTUBJIEHUS cBaum Fy
clegyeT IIPUHUMATDh HAarpy3Ky, COOTBETCTBYIOIIYIO S = 40 MM.

711 MOCTOB U THUAPOTEXHUYECKHX COOPYKEHUH 3a MOpemebHoe
COIIPOTHBJIEHHME CBaW Fy TpM BOABIMBAIONIUX HArpyl3Kax CJleayeT
IIPUHUMATh Harpy3Ky Ha OOHY CTYIeHb MeHee Harpy3KHu, IIPU KOTOPOH
BBI3LIBAIOTCS:

a) ImpupalleHue OCaIKU 3a OOHY CTYIEeHb 3arpyxkeHus (rmpu obiieMm
3HaueHun ocagku Oomee 40 MM), mpeBHImawIilee B 5 pa3 u Ooiee
pupalleHre OCaAKM, MOJIy4YeHHOe 3a IIPefIIeCTBYIOIIYI0 CTyIleHb
3arpyKeHus;

0) ocamka, He 3aTyxamwlasi B Te4eHHe CyTOK W Ooyee (mpu obiieMm
3HaueHuHu ee O6osee 40 MM).

Ecnu npu MakcuMasbHOU OOCTUTHYTOU NPU UCHBITAHUSAX HArpy3kKe,
KOTOopass OKaXeTcsi paBHOM umu Oosnee 1,5Fg [rme Fg - Hecylas
CIIOCOOHOCTBL CBaM, MOAcYMTaHHas Mo dopmynam (5), (8), (9), (11) n
(15)], ocagka cBau S IIPU UCIBITAHUAX OKaXeTCS MeHee 3Ha4YeHUs,
onpepeneHHOro 1Mo Gopmyne (17), a Ajid MOCTOB U TUAPOTEXHUYECKUX
coopyxeHuu - MmeHee 40 MM, TO B 9TOM CJly4yae 3a 4YaCTHOEe 3HadyeHUe
IIpefebHOr0 COIPOTUBIEHUA CcBau Fy [OOOycKaeTCss IIPUHUMATH
MaKCHUMaJIbHYI0 Harpy3Ky, HOJIYYE€HHYIO [IPU UCHBITAHUSIX.

[IlpumedaHus: 1. B oToenpHBIX ClIydasiX IIPU COOTBETCTBYIOIIEM
000CHOBaHMU [OIyCKAeTCs TMPUHUMATh MaKCHUMalbHYI0 Harpy3Ky,
OOCTUTHYTYIO ITPYU UCIILITAaHUSX, paBHOU Fy.
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2. CrymneHu 3arpyxKeHUs IIPU UCOBITAQHUSAX CBall CTaTU4YECKOU
BAaB/IUBaIOIleN Harpy3KOU HOJIZKHEL Ha3Ha4yaThCsa paBHBIMU 1/10 - 1/15
IIpenrojiaraeMoro IIpenebHOoro COIPOTUBIIeHUs cBau Fy.

5.6. [lpu wucneiTaHMM CBalli CTATUYECKOW BBIOEPTrUBalOIler WIN
TOPU30OHTAJIbHOM HAarpy3KOM 3a 4YacCTHOe 3HayeHHe IIpedesibHOIo
conpotuBnenus Fy (cm. m. 5.4) 1o rpadukaM 3aBUCHUMOCTH
IepeMeIlleHnu OT Harpy30K IIPUHUMAaETCs Harpy3kKa Ha OOHY CTYyIleHb
MeHee Harpy3ku, 0e3 yBenudYeHHs KOTOPOU IiepeMeIllleHus CBau

HeIpPepPLIBHO BO3PACTaIoT.

[IpuMedaHnue. PelynbTaThl CTaTUYECKUX HUCIILITAHWM CBall Ha
TOPU30HTaJIbHBIE HArpy3KM MOTYT OBITH  MCIIOJIb30BaAHBI  OJIS
HEIIOCPECTBEHHOTO OIIpefesyIeHusI pacCyYeTHBIX ITapaMeTPOB CUCTEMHEI
«CcBasg - TPYHT», HCIOIb3YEMBLIX B pacueTax II0 PEKOMEeHOyeMOMY

IIPUIOXKEHNUIO 1.

5.7. Tlpu pguHaMHUYECKHX HCIILITAaHUSX 3a0MBHBIX CBalli 4YacTHOE
3Ha4YeHHe MpemenbHOro comportuBineHus Fy KH (tc), (cm. m. 5.4) mo
OaHHBIM UX IIOTPYKEHUS NPpU GaKTUIECKUX (M3MEPEHHBIX) OCTaTOYHBIX
OTKa3ax Sq 2 0,002 M cnegyeT onpenensaTs 1o GpopMmyrie

F_r;rﬂM 1+4ch wy + £ (g + w) 1
o2 pds, mtmten | (18)

Ecnu dakTtudeckuit (M3MepPEeHHBIM) OCTATOYHBIM OTKa3 Sg < 0,002
M, TO B IIPOEKTe CBaWlHOTrO (yHOaMeHTa CJiefyeT NOpPenyCMOTPeThb
IIpUMEHEHNEe [Jid MNOTPY>KeHUsT CBall MOJIOTa C OOJbIIeN 3Hepruen
yOapa, Ipd KOTOPOM OCTAaTOYHBIM OTKa3 OymeT Sq 2 0,002 M, a B cimydae
HEBO3MOXKHOCTU 3aMeHBl CBaeOOMHOTr0 000pPYyHOBaHUS U NPU HaAJIUYUU
OTKa30MepOB YaCTHOe 3HaYeHUe IIPeIelbHOr0 COIIPOTUBIIEHUs cBau Fy
KH (TC), cnemyeT onpenensaTs 1o ¢GopMmyie
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1 2s +s,
YT g ta,

1+85d{sﬂ+s§;). e
(25, tag)”  my oy (19)

B dopmynax (18) u (19):

h - kosdpdunuenrt, HpHHI/IZMaeMHfI rmo Tabn. 10 B 3aBUCUMOCTU OT
MaTepuarsna cBau, KH/m (TC/MZ);

A - omiagb, orpaHUYeHHAass HapyKHBIM KOHTYPOM CIIJIOIITHOTO MITH
II0JIOTO IIONIEPEeYHOr0 CedYeHUs CTBOJIa CBau (HE3aBUCUMO OT
HaJIU4YUs UJIU OTCYTCTBUS Yy CBaM OCTPHUSI), M~;

M - xo3hGULMEHT, TPUHUMAEMbI IIpu 3ab0uBKe CBall MOJIOTaMH
yOapHOTO AEeMCTBUS PaBHBIM €OUHUIIE, a IPU BUOPOMIOrPyKEHUU
cBaifi - mo Tabn. 11 B 3aBUCMMOCTH OT BHUOa TI'PyHTa MOH UX
HUXKHUMU KOHIIAMU;

Eq4 - pacyeTHas 3Heprus ymapa MoioTa, KX (TcXM), IpuHUMaeMas
1o Tabn. 12, unu pacyeTHas 9HePrus BUOpoIOrpyxKaTenewn - 1o
Tabn. 13;

Sa - (GakKTUYeCKUUW OCTATOYHBEIM OTKa3, paBHBIU 3HAYEHUIO
IIOTPYKEHUS CBau OT OJHOI'O yaapa MOJIOTa, a IIpu IIPUMEeHeHUuUu
BHUOpOIIOTpyzKaTeien - OT ux paboTH B TeueHue 1 MUH, M;

Sel - YOIPYTUM OTKa3 cBau (yIpyrue IepeMelleHus I'PyHTa U CBawu),
oIpenesieMbIl C IIOMOIIBI0 OTKa3oMepa, M;

m] - Macca MOJIOTa WX BUOPOIIOTPYyKATeNs, T;

m2 - Macca CBau ¥ HaroJIOBHUKA, T;

m3 - Macca nom6abka (mpu BuOpororpyxkenuu cBat m3 = 0), T;
m4 - Macca yoapHOM 4acTH MOJIOTA, T;

e - Ko03(pduimeHT BOCCTAHOBJIEHUS YyHapa; Opu 3abuBKe
Kene300eTOHHBIX CBall MOJIOTaMH yHOApHOTO [EUCTBUS C
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ITPUMEHEHNEM HAroJIOBHUKA C IePEBIHHBIM BKJIQOBIIIIEM e? = 0,2,
a npu Bubpomorpyxareine e = 0;

Q - koaddunuent, 1/kH (1/1c), onpenensiemMsii o popmyne

1lx, & "
@=-| 24 L | BoH -k
44 A ) m+ g = k).

) (20)
3mecb A, m4, m2 - To ke, 4To B Qpopmynax (18) u (19);

Np, Nf - KO3QPUIUEHTH IIepexofa OT AUHaMU4YEeCKOr'o (BKIIIOYAIOIIero
BSI3KO€ CONIPOTHUBJIEHHE TpPyHTA) K CTaTU4YeCKOMY
COIIPOTHUBJIEHHUIO T'PYHTaQ, [ pPUHUMaeMble COOTBETCTBEHHO
PaBHBIMHU: [OJIs1 TPyYHTa IIOf, HUXKHUM KOHIIOM cBau np = 0,00025
cxXM/KH (0,0025 cxXm/TC) u Oysi TpyHTa Ha 60KOBOM ITOBEPXHOCTH
cBau nf = 0,025 cxm/kH (0,25 cxm/TC);

Af - nmomaznb OOKOBOM NOBEPXHOCTH CBaM, COIPUKAaCAIOLIEWCs C
TPYHTOM, Mz,’

g - YCKopeHHe cCBOOOOHOTO mafeHus, paBHoe 9,81 M/CZ;

H - dakTuyeckas BHICOTA NNaJeHUs yOapHOU YaCTU MOJIOTA, M;

h - BeICOTAa HEepPBOT0 OTCKOKa yHapHOW dYaCTH AU3€EIb-MOJIOTa,
pUHMMaeMas COoTJjiacHO Tabi. 12, ojis Opyrux BUOOB MOJIOTOB h
= 0.

[Tpumeuvanusa: 1. IIpu 3abuBKe CBal B TPYHT, ITOOJIeKallUU
yoaleHuio Ipu pa3paboTKe KOTJIOBaHa, MW B I'PYHT OHA BOOOTOKA
3Ha4YEeHUEe pacyeTHOrO0 OTKas3a cjenyeT OIpefensaTbh HWCXOoOsa U3
Hecyllell CIIOCOOHOCTH CBal, BHIUKCJIEHHOM C y4eTOM HeyHOaJIeHHOTO
WU [OOBEPXKEHHOTO BO3MOXKHOMY pa3MEIBY I'DyHTa, a B MecTax
BEPOSATHOI'O IIPOSIBJIEHUS OTPUIIATEIbHBIX CUJI TPDEHUS - C UX YYETOM.

2. B cnyuae pacxoxpeHust 6onee yeM B 1,4 pa3a 3HaYeHUU HeCyllen
CIIOCOOHOCTH CBaii, onpeneneHHbIX 110 Gopmynam (18) - (20), ¢ HecyIieHn
CIIOCOOHOCTBLIO, OIpe[eJIeHHOM pacyeToM B COOTBETCTBUU C
TpebGoBaHUSIMHU pa3d. 4 (1o pe3ynabTaTaM JIaO0PATOPHBIX OIpenesIeHun
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b13nKO-MeXaHuUeCKUX CBOMCTB TPYHTOB), Heo0X0guMOo
OOIOJTHUTEIbHO TMPOBEPHUTh HECYIIyI CIOCOOHOCTL CBall IO

pe3yibTaTaM CTaTUYECKOro 30HOWUPOBAHMSA HWIM  CTAaTUYECKUX
UCIILEITaAHUU CBaAH.

Taonuia 10

Crnyuait pacueTa KoaddumnuenT h, kH/Mm
(Tc/m?)
HcnelTanue cBayd 3a0uBKOM U OOOUBKOH (a
TaKXKe B Clly4dae OIpefesieHusI 0TKa30B) IIpU
BHOaX CBau:
JKeJ1e300eTOHHBIX C HAar0JIOBHUKOM 1500 (150)
mepeBsIHHBIX 0e3 mombabka 1000 (100)
OepeBSIHHBIX C Moa0abKoM 800 (80)
KoHTponb Hecylleld CHOCOOHOCTH CBall IIO
pe3ynbTaTaM IIPOM3BOACTBEHHOUW 3a0WBKU
npu 3HaueHuu Eq/sq, KH/TC:
1000 (100) u meHee 2500 (250)
2000 (200) 1500 (150)
4000 (400) 950 (95)
8000 (800) u 6onee 700 (70)

Tadonumna 11
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FPYHTBI II00 HU2KHUM KOHIIOM

Koapdunment M
cBau bpun
1. KpynHOO6/10MOYHBIE o 1,3
IIeCYaHBIM 3all0JIHUTEJIEM

2. Tlecku cpegHeu KpPYHOHOCTH U 1,2
KPYIIHBIE CpeJHeN IMJIOTHOCTU U

CyIecu TBepAble

3. Ilecku MenkKue cpegHen 1,1
IJIOTHOCTHU

4. Tlecku T1ibIIeBaThle CpeOHEHU 1,0
IJIOTHOCTHU

5. Cynecu mjacTU4HbIE, CyTJIUHKU 0,9
Y TJIMHEBI TBEPObIE

6. CyrnuHKHU u TJINHBL 0,8
II0JIyTBEPIBIE

7. CyrnuHKHU u TJINHBL 0,7
TYTOILJIaCTUYHEIE

[Ipumegyanue. [Ipy NJIOTHEIX ecKax 3HauYeHUs KoshhunreHTa
M B mo3. 2-4 Tabn. 11 cnepyet moBwIIIaTh Ha 60 %, Opu HaIU4YUU
MaTepHalioB CTaTU4YeCcKOoro 3oHaupoBanusd - Ha 100 %.
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PacueTHasa sHeprusa yoapa
Moot p yAap
MmoioTa Eqg, kI (TcXM)
1. TlogBecHoll HWJIM OOHWHOYHOIO GH
OencTBUsI
2. TpyOuaTeii AU3€TTb-MOJIOT 0,9GH
3. IIITaHTOBBLIN OU3€EJIb-MOJIOT 0,4GH
4. Jlu3enpHBIM MNOPU KOHTPOJILHOU G(H - h)
noOMBKEe OOWHOYHBIMK yOapamMu 06e3
IIogayy TOILJIMBA

[Ipumeuvanusda: 1. G- Bec ygapHOu 4acTu MoioTa, KH (TC).

2. B mo3. 4 h - BeICOTA IEPBOT0 OTCKOKA yOAapHOM YacTU OAU3EIb-
MOJIOTa OT BO3AYIIHOM MOAYILIKH, OIpenesisieMas 10 MEPHOU peuke,
M. [I719 mpeaBapuTENIbHBIX pacyeTOB AOMYCKaeTCs IIPUHHUMATh: OIS
IITAHTOBBIX MOJIOTOB h = 0,6 M, Oy TpyO64daThix Mos1oTOB h = 0,4 M.

Tadonumna 13

Boswmyiaromiasa cuia
auGpomorpy=arens, kH OKBUBaJIEHTHAas pacyeTHas 3HEPrus yoapa
(1C) ! BuOpomorpyxkarens, KIxK (TcXM)
100 (10) 45,0 (4,5)
200 (20) 90,0 (9,0)
300 (30) 130,0 (13)
400 (40) 175,0 (17,5)

56
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Boamyarwinas cusia 35
BEGponorpyxarens, KH KBUBAJIEHTHAs pacyeTHas SHEPrusd ymapa
(1C) ! BHUOpomorpyxartens, KX (TcXMm)
500 (50) 220,0 (22)
600 (60) 265,0 (26,5)
700 (70) 310,0 (31)
800 (80) 350,0 (35)

5.8. Hecymiyio crioco6HoCcTh Fg KH (TC), 3a0uBHOM BUCS4Ye# CBaw,
paboTalolel Ha CKUMAIOIIyI0 Harpy3Ky, 10 pe3ybTaTaM HCOBITaHUMN
TPYHTOB 9TAJIOHHOM CBael, UCMBITaHUMN CBaK-30HOA WU CTaTUYECKOTO
30HOUPOBAHUSA CJIEAyeT ONpPenensaiTs 10 GopMye

V.2,
Fo=—1
o (21)

roe gc - KoagduimeHT ycnoBui paboTsl; gec = 1;

n- 4YHUCJIO UCIBITAHUM I'PYHTOB 3TAJIOHHOU CBael, UCIILITAHUM CBau-
30HIa WU TOYEK 30HOUPOBAHUS;

Fy - 4acTHOe 3HaYeHMNe NpeaoenbHOr0 COITPOTUBIEHUs cBau, KH (Tc),
B MEeCTe UCIILITaHUS TPYHTOB 9TAJIOHHOU CBael, UCIIBITaAHUS CBau-
30HOA WIM B TOYKEe 30HOUPOBAHUSA, OIpeIesieHHOe B
COOTBETCTBUU C TpeboBaHusAMHU Om. 5.9, 5.10 unu 5.11;

gdg - KO3G(PHUIMEHT HaOeXkHOCTH IO IPYHTY, yCTAaHABIIMBAEMBIA B
3aBUCUMOCTHY OT U3MEHYUBOCTH IIOJIYyY€HHEIX YaCTHHIX 3HAYEHUU
IpenebHOr0 COIIPOTUBJIEHUA cBau Fy B MecTaxXx HCIBITAHUU
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TPYHTOB 3TAJIOHHOM CBael, UCOBITAaHUM CBaKW-30HIA UM B TOYKAX
30HOUPOBAHUS M UYHCJIA O3TUX MCILITAHUNM WX TO4YeK IIPH
3HAYEHUH TOBEPUTEIILHOM BePOSITHOCTH a = 0,95 B COOTBETCTBUH
c TpeboBanusimu IOCT 20522-75.

5.9. YacTHoe 3HauyeHHE TIPEeNeJIbHOTO COIIPOTHUBJIEHUS 3a0HUBHOU
CBal a MeCTe HCIOBITaHWS TPYHTOB I3TaJOHHOU cBaeu Fy KH (TC),
crenyeT OnpenensTh:

a) IpU WUCHBITAHWU TPYHTOB I3TajloHHOUW cBaeu Tuma 1 (I'OCT
24942-81) - mo ¢popmye

F,=y,—F

Lyip ?

Hop (22)

rae gsp - KoadpouiuenT; gsp = 1,25 npu 3ariay0OieHuu CBay B IIJIOTHHIE
IIECKM He3aBUCUMO OT MX KPYIHOCTH WJIU KPYIHOOOJIOMOYHEIE
I'PYHTHL ¥ gsp = 1 [JIs OCTAJIbHEIX TPYHTOB;

U, Usp - IEPUMETPHI IIOIIEPETHOTO CEYEHUSI CBAHN U 9TAJIOHHOM CBaW;

Fuy,sp - 4aCTHOe 3Ha4YeHHEe IIPeNeIbHOTO COIPOTUBIICHUS 3TaIOHHOU
ceau, KH (Tc), ompegmensgeMoe mO pe3yjabTaTaM HCILITAHUA
CTaTU4YEeCKOM HaAarpy3KOu COTJIaCHO II. 5.5;

0) IIpu UCIILITAHUUM TPYHTOB 3TajoHHOU cBael tumna II unm III (TOCT
24942-81) - mo ¢popmye

F.u = }f.::RRsf'ﬁl +F@F-ﬂpﬂk= (23)

rome gcR - Ko3(pduumeHT ycrmoBuUM pabOTHI IO HUXKHUM KOHIIOM
HaTypHOU CBauW, NpUHUMAaeMbd 1m0 Tabn. 14 B 3aBUCHUMOCTH
OT IPEeAeIbHOTO CONPOTUBIEHUS I'PYHTA IIOA HUXKHUM KOHIIOM
9TAJIOHHOM CBau Rsp;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Rsp - mpenenbHOE COIPOTUBIIEHHE T'PYHTA IO HUXKHUM KOHIIOM
9TaJloHHOM cBay, Klla (Tc/M?);

A - TIomiagbk IOIEePevYHoro CeUueHuss HaTYPHOM CBau, M;

gcf - KO0d(pIULIMEHT ycnoBuUM pabOoThHl Ha OOKOBOM IOBEPXHOCTH
HaTypHOM CBaM, IPUHHUMaeMbIi o Tabn. 14 B 3aBUCUMOCTHU OT
CpefqHero 3HadYeHUs IIpenesibHOIO0 COIIPOTUBJIEHUS IPYHTa Ha
OOKOBOU NMOBEPXHOCTHU 3TAJIOHHOU CBaH fsp.

fsp - CpenmHee 3Ha4YeHHe MPeNeJIbHOIO COIPOTUBJIEHUSA I'PYHTaA Ha
OOKOBOM IMOBEPXHOCTH 3TAJIOHHOM cBau, Klla (Tc/M*“);

h - rmyObuHa norpyzKeHus HaTypPHOU CBau, M;
U - IepUMETP IIOIIEPEYHOT0 CEYEeHUsI CTBOJIa CBau, M.

[Ipumeuvanue. Ilpyu OpUMeHEHUU OISTaJIOHHOU cBau Tumna II
cienyeT IIPOBEPUTH COOTBETCTBUE CyMMBI IIpeeIbHBIX COIIPOTUBJIEHUU
TPyHTa MOX HUXKHUM KOHIIOM M Ha OOKOBOM ITOBEPXHOCTU 3TAJIOHHOU
CBau ee IIpedesibHOMY CONPOTUBJIeHWIO. Eciu pa3Hulla MexXnay HUMU
npesBriiaeT + 20 %, To pacyeT IpPeneibHOI0 COIPOTUBJIEHUS HAaTYPHOU
CBau [OJIKEH BHIIOJIHATHCA KakK [JI 3TAJIOHHOU cBau Tumna l.

5.10. YacTHOe 3HauYeHHe MPeeIbHOTO CONPOTHBIIEHUS 3a0HUBHOU
CBau B MeCTe UCIIbITaHUU CBau-30HAa Fy KH (TC), cmemyeTt onpenensaTh
1o popMmysie

By =Y aR AU Yo fouih). (24)

rae gcR - Ko3dduimeHT ycnoBui paboThl TPyHTAa IO HUXKHUM KOHIIOM
CBau, IpUHUMaeMbii paBHBIM 0,8;

Rps - TIpepnesnbpHOE conpoBHBneHHe TPyHTa II0O HUXKHUM KOHIIOM
cBamu-30HOa, Klla (Tc/M“);

gcf - KO3(hOUIMEHT yCJIOBUM PabOTH i-T0 CJI0s TPyHTa Ha OOKOBOMI
TTOBEPXHOCTU CBau, IPUHUMaeMbIi 1o Tabn. 14 B 3aBUCUMOCTH
oT CpenHero 3HAYEeHUs IIpenenbHOoro YOEeJILHOT O
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COIIPOTUBJIEHUSI i-TO CJIO TpPyHTa Ha OOKOBOM IIOBEPXHOCTH
CcBau-30HIA fps,i;

fps,i - CpedHee 3Ha4YeHUE IIPENENIbHOIO COIPOTUBIIEHUS 1ro crnost
rpyHTa Ha O0OKOBOM ITOBEPXHOCTU CBau-30HIA, Klla (tc/m?);

h - TonmmuHa i-rO CI0S TPYHTA, M.

Taonuna 14

KoadpduiueHnT gef B
KoadduimeHT ger B 3aBUCHUMOCTH OT fsp
3aBHCHUMOCTH OT Rsp IJIs1 9TAJIOHHBIX CBAl
fsp, TunoB II u III KOS@;?EHeHT
. C
Rsp, KHa fps,i, 3aBUCHMOCTH
(Tc/M?) KHa2 OT fps,i OIS
A A (Tc/m”) npu 1Py CBaIfI)-SI;OH a
9TaJIOHHBIX|9TaJIOHHBIX MIbIJIEBATO- a
. " rmecyaHbIX
CBall THIIa | CBall TUIIA rovETax |THAHACTBIX
II III py rpyHTax
£ 2000(200) 1,15 1,40 £ 20(2) 2,00 1,20 0,90
3000(300) 1,05 1,20 30(3) 1,65 0,95 0,85
4000(400) 1,00 0,90 40(4) 1,40 0,80 0,80
5000(500) 0,90 0,80 50(5) 1,20 0,70 0,75
6000(600) 0,80 0,75 60(6) 1,05 0,65 0,70
7000(700) 0,75 0,70 80(8) 0,80 0,55 -
10000(1000) 0,65 0,60 3 0,50 0,40 -
120(12)
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KoadpduiueHnT gef B
KoadduimeHnt ger B 3aBUCHUMOCTH OT fsp
3aBUCHUMOCTH OT Rsp AT 9TAJIOHHBIX CBAM |p bdumIenT
fsp TumoB II u III
. Jdcf B
Rsp, Klla fps,i,
2 3aBHCHUMOCTH
(Tc/M*) Klla OT fos i AR
A A (Tc/ Mz) npu 1Py CBaIfI)-SI;OH a
9TaJIOHHBIX|9TaJIOHHBIX P MIbIJIEBATO- a
o " rmecyaHbIX
CBall THIIa | CBall TUIIA rovETax |HAHACTBIX
II III py rpyHTax
3 0,60 0,55 - - - -
13000(1300)

I[Ipumevanusda: 1. [Ina IpoMeXyTOYHEIX 3Ha4YeHUU Rsp U fsp 3HAYEHUS JcR U
Jcf ONIPENesITIoTCSA UHTEPIIONISAIAEH.

2. B cnyuae, ecnmu mo OOKOBOM ITOBEPXHOCTH CBauM 3ajieraloT MecYaHble U
IIBIJIEBATO-TJIMHUCTEIE TPYHTHL, KOIPOUIIUEHT Jcf OIIPEenesiieTca 10 popMyIie

B }’LEPE’EE;+}’£PE’E%H
Yo = P ,

roge

f ft
Zhl’zhl - CYMMaApPHBI€ TOJIIIXMHEI CIIOEB COOTBETCTBEHHO IMT€CUYAHBIX U IIBIJIEBATO-
TIIMHHUCTBIX TPYHTOB;

décf, g°cf - KO3bPUIUMEHTHl YCI0BUY PabOThHl 3Ta/IOHHBIX CBall U CBal-30H OB
COOTBETCTBEHHO B IT€CYAHBIX U MBIJIEBATO-TIMHUCTHIX TPyHTAaX.

5.11. YacTHoe 3HauYeHHEe IIPeesIbHOTO CONPOTUBIIEHUS 3aOUBHOU
cBau B TOuKe 30HOupoBaHusa Fy, kH (TC), crnegyetr ompenmensite 1O

dbopmyne
Fu=RsA+fh u, (25)

61
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roe Rs - mOpegenbHOE CONPOTUBIIEHHWE T'PYHTaA II0[ HUXKHUM KOHIIOM
CBau IIO )ZZ[aHHBIM 30HOWPOBAHUS B pacCcMaTpUBaeMON TOUKE,
Klla (Tc/Mm*);

f - cpemHee 3HadYeHHe IIPEOENbHOTO CONPOTUBIIEHUS T'PyHTa Ha
OOKOBOM IIOBEPXHOCTH CBaM IIO )%aHHLIM 30HOWPOBAHUS B
paccMaTpuBaeMou To4kKe, Klla (Tc/m“);

h - rnyOuHa NOTPy>XeHUS CBau OT ITOBEPXHOCTU T'PYHTA OKOJIO
CcBau, M;

u - IIepuMeTp II0IIepPedHOoro CedeHusd CTBOJIa CBau, M.

[IpemenbHOE CONPOTUB/IEHKE TPYHTa MOA HUKHIM KOHLIOM 3a0uBHOMU
cBau Rs kIla (Tc/M“), IO maHHBIM 30HOWPOBAHMUS B pacCMaTpPUBaAEMOMU
TOYKE CIeNOyeT ONpenensTh 1o ¢popMmyne

Rs = b1 gs, (26)

roe b1 - KoaddpuumeHT nnepexona oOT (s, K Rs IpuHUMaeMsbId 1o Tabn. 15
He3aBUCHMO OT Tua 30Hga (rmo 'OCT 20069-81);

ds - CpenHee 3Ha4YeHVe COIPOTUBIIEHUS I'pPyHTa, Klla (TC/MZ), ofn
HaKOHEYHUKOM 30H[a, I[OJIy4eHHOe U3 OIIbIiTa, Ha YydacTke,
pacnoyio’KeHHOM B IIpefejiax OJHOTO pAuaMeTpa d BHIIE U
4yeThIpeX OUaMEeTPOB HUXKe OTMETKU OCTpPUS IIPOEKTUPYEeMOU
cBau (roe d - quaMeTp KPyTrJjioro UKW CTOPOHa KBaJgpaTHOTO, WU
0oJibllIasi CTOPOHA NPSAMOYTOIbHOTO CEYEHUS CBaU, M).

CpenHee 3HadYeHHe IIPeOeIbHOTO COMNPOTHUBJIEHUS TPyHTa Ha
OOKOBOM MOBEPXHOCTH 3abuBHOM cBau f, Klla (TC/MZ), IO OaHHBIM
30HOWPOBAHUS TPyHTa B paccMaTpuBaeMOM TOYKe CledyeT
OnpenensiTh:

a) Ipu TpuUMeHeHUM 30HOOB Tuta I - mo popmyne
f=b2fs (27)

0) npu npuMeHeHuu 30HOOB Tuna II unu III - mo popmyne
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. Ziﬂia

B dopmynax (27) u (28):

roe b2, bi - KoadpduimeHTH, TPUHUMaeMbIe 110 Tab. 15;

fs -

(28)

cpenHee 3HaudeHUeE COHpOTI/IBJIeHI/IH rpyHTa Ha OOKOBOM

IIOBEPXHOCTH 30HMa, Klla (TC/M ), oIIpemeriseMoe KaK 4YaCTHOe
OT feJieHusI U3MEPEHHOTr0 00IIero CONPOTUBIIEHUS I'PYHTa Ha
OOKOBOII TIOBEPXHOCTH 30HOA Ha IIJIolamb €ero OOKOBOU
TIOBEPXHOCTU B Tpedesiax OT MOBEPXHOCTH T'PyHTa B TOYKe
30HOUPOBAHUSA OO YPOBHS PACIOIOXKEHUS HUXKHEro KOHIla

CBau B BI:>I6paHHOM HecymeM CIIoe;

fsi -

IIOBEPXHOCTH 30Ha, Klla (TC/M );

h;i - TonmuHA i-TO CJIOS TPYHTA, M.

cpelHee COIPOTUBIIEHUE 11"0 CcIosi TpyHTa Ha OOKOBOM

Tadonuma 15

b1 - koadduieHT nepexoma oT gs K Rs bi -1
b2 - K03pbULHEeHT Hé ;
mmepexopa oT fs, K f HEI

OJIsI BUHTOBBIX CBay MpHU fs, IJIsi 30HOa Tumna I a
ds, KHa Harpy3ke fsi,
Klla
(TC/M ) oS (Tc/
3a0MBHBIX M2) —
cBan . . pH BIIEBATO- np;
CKMMaIlolllel |BhIOe pruBaroen MeCHaHblX| o [recda
rPyHTax rpyETax TPYH"
£ 0,90 0,50 0,40 £ 2,40 1,50 0,7
1000(100) 20
(2)
2500 0,80 0,45 0,38 40 1,65 1,00 0,6
(250) (4)
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Ko3(pduimenTa by OMXKHLI OBITh YMEHBIIIEHH! B IBa Pa3a.

b1 - K03phUuIMEHT ITepexofa OT gs K Rs bi -1
b2 - KoapduLEeHT !
repe
rnepexopqa oT fs, K f ol
OJIsI BUHTOBBIX CBaul IpH fs, OJ1si 30Ha TuIa I a
gs, kI1a Harpy3ke fsi,
2 Klla
(Tc/m”) OIS (Tc/
3a0MBHBIX M2) npu
CBaM 1Py IIbIJIEBATO- 1Pt
CKHMaloIlled |BbIIe pruBalollemn necyaerx| .- [Iecua
rpyHTax rpyTax TPYH’
5000 0,65 0,32 0,27 60 1,20 0,75 0,5.
(500) (6)
7500 0,55 0,26 0,22 80 1,00 0,60 0,5
(750) (8)
10000 0,45 0,23 0,19 100, 0,85 0,50 0,4
(1000) (10)
15000 0,35 - - 3 0,75 0,40 0,4
(1500) 120
(12)
20000 0,30 - - - - - -
(2000)
330000 0,20 - - - - - -
(3000)
[IpuMmevanue. [l BUHTOBBIX CBalli B IIeCYAHBIX T'PYHTAX, HACHIIIEHHBIX BO;

5.12. Hecymyio cmnocoOHOCTh BUHTOBOM CBau, paboTamwined Ha
pe3ybTaTam
CTAaTUYECKOTO 30HOWPOBAHUS CIEOyeT ompemnensaTh mo dopmyne (21),

CXXUMAaWILIyI0 U

®

BBLIIEPrUBaOIyI0

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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a YaCTHOe 3HayeHUue IpefeIbHOr0 COIPOTUBJIIEHUS CBau B TOYKe
30HOMPOBaHUS - 1o ¢opmyne (25), rOoe rnydnHa TIPUHUMAETCS
YMEHBIIEHHOM Ha 3HaueHWe [OuaMeTpa JjonacTtu. IlpemenbHoe
COIIPOTUBJIEHME TpPyHTa Iod (HaAA) omacThbi0o CBaW 1O HaHHBIM
30HOVPOBAHUA I'PYHTa B pacCMaTpUBaeMOU TOYKeE CJiefyeT ONpenessaTh
no gopmyne (26). B atom cnydae bl - K03ppuureHT, TpUHAMaEMBbIN
mo Tabn. 15 B 3aBUCUMOCTH OT CpPeOHEro 3HadyeHHUsS COMPOTUBIIEHUS
TPyHTa MOJ HaKOHEYHUKOM 30HAa B paboueil 30He, NMPUHUMaEMOU
paBHOU nOuaMeTpy Jjomnactu. CpegHee 3HaueHUe IIPEOEJIBHOIO
COIIPOTUBJIEHUS TPyHTa Ha OOKOBOM ITOBEPXHOCTH CTBOJIa BUHTOBOMU
CBau II0 OAaHHBIM 30HAUPOBAHHUS TPYHTa B pacCMaTpuUBaeMOl TOYKE

clenyeT onpenensaTs 1o dopmyne (27) unm (28).

6. PACUET CBAMHBIX
®YHIAMEHTOB U UX
OCHOBAHMM 110
ITE®OPMAIIAAM

6.1. Pacuer (pyHmameHTa M3 BHCAYNUX CBall U €r0 OCHOBAHUS IIO
nedopmManusaM CiienyeT, KaK IpaBUjlo, IPOU3BOAUTH KakK OJI1 YCIIOBHOTO
(yHmaMeHTa Ha €CTECTBEHHOM OCHOBAHMM B COOTBETCTBUU C
TpeboBanussMu CHwuIl 2.02.01-83. T'paHuubl yCciIoBHOTO (GyHOaMeHTa
(cM. uepTexK) OIpenensioTCS CIeOyIIuM 00pa3oM:

CHU3Y - IIJIOCKOCTHIO AB, IPOXO0sllied Yyepe3 HUXKHKE KOHIILI CBay;

Cc OOKOB - BEPTHUKAJILHEIMU IIJIOCKOCTSIMH AB u BI', OTCTOSIIUMH OT
HapyKHBIX 'PaHEeU KpauHUX PSIO0B BEPTUKAJIbHBEIX CBall Ha PaCCTOSSHUM
htg(jiI, mt/4) (cM. 4epTexk, a), HO He Oojyiee 2d B ciydasix, KOrga IIO[
HUXXHUMHU KOHIIAMM CBau 3ajieral0T MbLJIEBATO-TJIMHUCTHIE TPYHTHI C
IMoKa3aTeneM Tekydectu I, > 0,6 (d - OwamMeTp HuUIM CTOPOHA
IIOIEPEeYHOTr0 CeYeHHs CBau), a NPU HaJIW4YUKM HAKJIOHHBIX CBaull -
ITPOXOOSIIIIUMU Yepe3 HUXKHUE KOHIIBI 9TUX CBaM (CM. yepTeixk, 0);

CBepXy - I[OBEPXHOCTBIO IJIaHUPOBKU TIpyHTa BI, 3peckb jII,mt -
OCpeIHEHHOe pacyeTHQE 3HaueHHe yrila BHYTPeHHEero TPeHUsS I'PYHTA,
omnpepnernsaeMoe 1o Gop rih

1]
JImt= 2.4 (29)
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roe JII,I - pPaCyeTHhI€ 3Ha4Y€HUsI YI'JIOB BHYTPEHHEIro0 TPpEeHUud MOJid
OTIOEJIBHBIX HpOfI)IGHHbIX CBasiMH CJIOEB I'DYHTa TOJIIINHOU hi,‘

h - rmyOuHa MOrpy>KeHus cBall B I'PYHT.

OmnpenejieHHe rpaHUIl YCIIOBHOTO yHIAaMeHTa IIPH pacdyeTe
0CaOK CBaMHBIX PyHTaMEHTOB

ITpu pacuere 1Mo medopMaIliusiM B COOCTBEHHEIM BEC YCIIOBHOTO
dbyHmaMeHTa BK/IIOYAIOT BEC CBAll M POCTBEPKA, a TAKXKe BeC TPyHTAa B
o06beMe yCcinoBHOTO ¢pyHOaMeHTa. [[OIOoTHUTETbHOE BEPTUKAJIFHOE
IaB/IeHNEe Ha YPOBHE ITOMOIIBE YCJIOBHOTO (pyHIaMEHTa OIpPenesiioT
BCEr[a 3a BLIYETOM BEPTHKAJILHOTO HAIIPSIKEHUST OT COOCTBEHHOT O
Beca I'PYHTa Ha YPOBHE 3TOM IIOHOIIBEI HE3aBUCUMO OT €€ IITUPUHHI.

[Tony4yeHHBIE IO pacyeTy 3HaYeHus gedpopManuii (0camgokK) CBAMHOTO
¢dyHmaMeHTa M ero OCHOBAHUSI He [OOJIKHBI MPEBHIIIATh ITPEeneTbHBIX
3HAYEHUU B COOTBETCTBUU C YCIIOBUEM (4).

ITonpaBka ot 01.09.2003 r.

6.2. Eciu mpu CTPOUTEJILCTBE NpegyCMaTpPUBAIOTCS IIJIaHMPOBKA
TEPPUTOPUM TOACHIIIKON (HaMBIBOM) BBICOTOM 0Oojiee 2 M M Opyras
TIOCTOSIHHAs (HONTOBpPEMEHHAas) 3arpy3Ka TEPPUTOPUHU, SKBUBAJIEeHTHAS
TIOACHITIKE, a B IIpefesiax TTyOMHBI MOTPYXKEHUS CBall 3ajieraloT CIIOU
Topda unm una tosamuHon 6omee 30 cM, TO 3HaUEHWE 0CAJIKN CBAMHOIO
dyHmaMeHTa u3 BHCAYUX CBaul CJIegyeT OIpeaessaTb C Y4YeTOM
yMEHbIIIEHUSA TabapUTOB YCJIOBHOTO (yHOaMeHTa, KOTOPHIA B 3TOM
cly4ae KaK MpPH BepTUKAIbHBIX, TaK U IIPU HAKJIOHHBIX CBasgx
IIPUHUMAETCSI OTPaHUYEeHHBIM C O0OKOB BEPTUKAJIBHBIMU ITJIOCKOCTSIMH,
OTCTOSINMMU OT HapyKHBIX T'PaHeN KpalHUX PSAOOB BEPTUKAJIbHBIX CBaU
Ha pacctosHuu hmitg(jII,mt/4), Toe hmt - paccTosiHME OT HUXKHETO
KOHIIAa CBaM OO ITIOJOIIBLI CJI0s1 Topda UJIK Ujla TonuiuHou 6onee 30 cM.

6.3. Caninbie ¢pyHIaAaMeHTHl U3 CBall, paboTalluX KakK CBau-CTOUKH,
BUCSIYMEe OOWHOYHBIE CBaW, BOCIIPUHUMAIONIME BHE  KYCTOB
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BBIIEPrUBAOIINe HaTrPy3KH, a TaKXkKe CBaWHBIe KYCTH, paboTaromme Ha
OelCTBHE BHIAEPTUBAIOIINX HATrPY30K, PACCUYUTHIBATD 110 AedhOopMaIisaM
He TpebyeTcs.

6.4. Pacuetr cBau no pedopmMamusM Ha COBMECTHOE [OENCTBUE
BEPTUKAIbHOU ¥ TOPU3OHTAJILHON CUJI U MOMEHTA CJIEAyeT BBIMIOJIHATD
[0 yKa3aHuSAM pPeKOMEHOyeMOro IpuaoxKeHUd 1, a pacyeT ocamok
MaJIOHATPy2KEHHBIX JIEHTOYHBIX CBAWHBLIX (PYHOAMEHTOB ¥ OOWUHOYHBIX
cBall [OONYyCKaeTCs BBIIOMHATH IO YyKal3aHUSIM pPEeKOMEHOyeMBbIX
OpUIoXKeHuu 3 u 4.

7. KOHCTPYUPOBAHUWE
CBAUHbBIX ®PYHIAMEHTOB

7.1. CBaiiHble (pyHOaMEHTHI B 3aBUCHMOCTU OT Pa3MeEIIeHus CBall B
IJIaHe CJlefyeT IPOeKTUPOBaTh B BUJE:

a) OOWHOYHLIX CBaW - II0J OTHOEIbHO CTOSIINE OIIOPHI;

0) CBaMHBIX JIEHT - IOI CTEHHBI 3MaHUM U COOPYXKEHUU IIpPU Iepenaye
Ha (QyHOaMeHT pacOopefeleHHBIX II0 [OJIMHEe  Harpy3oKk C
pacrojioKeHreM CBall B OOUH, OBa psana u 6oiee;

B) CBAUHEBIX KYCTOB - 1O0[ KOJIOHHEI C PACIIOJIOKEHUEM CBau B IJIaHE
Ha y4YaCTKe KBaJpaTHOU, IPAMOYTOJIbHOU, TpalelleugalbHOU U OPYyrou

bopmer;

) CHJOIIHOTO CBAWMHOTO MOJIA - IIOH TsXKeJIble COOPYXKEeHUS CO
CBasiMM, pPaBHOMEPHO PACIIOJIOKEHHBIMU IIOOBEEM COOPYXKEeHHEeM U
00beOIMHEHHBIMH  CIIJIOIIHBIM  POCTBEPKOM, TOMOIIBa KOTOPOTO
omMpaeTcsa Ha IPyHT.

7.2. Tlpu pa3paboTKe IIpoeKTa CBAWHBIX (GYHOAMEHTOB HEOOXOOUMO
YYUTHIBATD cremyroIe OaHHEIE: KOHCTPYKTUBHYIO cxeMy
IIPOEKTHUPYEMOTO 3[aHWs WM COOPYXKEHWs; pa3Mephl HeCYIIux
KOHCTPYKIIUHM M MaTepuasl, U3 KOTOPOTO OHU IIPOEKTUPYIOTCS; HaTudne
v rabapuThl nOpubMUXKEHWUs  3ariayOJeHHBIX  [OMEIeHUuH K
CTPOUTENLHLEIM OCSIM 3OaHUS UM COOPYXKEHHs M UX (yHOaMeHTaM;
KOHCTPYKIIUM IIOJIOB ¥ TEXHOJIOTHYECKHEe Harpy3KH Ha HUX; HaArPy3KH
Ha (QYHOAMEHT OT CTPOUTENbHEIX KOHCTPYKIIUM; pa3MelleHune
TEeXHOJIOTMYEeCKOTo 000pyHmoBaHUsI, HAarpy3Ku, IepemaBaeMble OT HEro
Ha CTPOUTENIbHLIE KOHCTPYKIIWHU, a TaKxke TpeOOBaHUS K HpeaelbHbIM
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ocafgKaM M KpeHaM CTPOMTEIbHBIX KOHCTPYKIHUN M (QyHOAMEHTOB IIOf
obopymoBaHUe.

7.3. Hucno cBaui B (pyHOaMeHTe ciedyeT Ha3HadaThb U3 YCJIOBUA
MaKCHMaJIbHOTO KUCIIOJIb30BaHMUS IIPOYHOCTHBLIX CBOMCTB UX MaTepuasa
IIPY pacyeTHOM HaArpy3kKe, [OOINyCKaeMOM Ha CBail, C y4deToM
OOIIyCTUMBIX IIEPETrpPy30K KpalHUX CBall B PyHOaMeHTe B COOTBETCTBUU
c TpeboBanusmu . 3.10.

BrIOOp KOHCTPYKIIUM M Pa3MePOB CBall OOJIXKEH OCYLIECTBISATHCHA C
y4eTOM 3HaUeHUU U HallpaBJIeHUS OelWCTBUS Harpy3oK Ha pyHOaMeHThI
(B TOM 4YuCJIe TEeXHOJIOTMYEeCKUX Harpy3oK), a TaKXKe TEeXHOJIOTUU
CTPOUTEJILCTBA 3MaHUS U COOPYXKEHUS.

7.4. ConpszxeHUe CBAMHOTO POCTBEpPKa CO CBasIMU HOOINYyCKaeTCs
IIpeaycMaTpuBaTh KakK CBOOOIHO ONIUPAIOIINMCS, TaK U XKECTKUM.

CBoOOmHOE omMpaHHEe POCTBEPKA HaA CBaU [OOJIXKHO yUYUTHIBATHCS B
pacdeTax yCIOBHO KaK IIIapHUPHOE COMNPSKEHHEe U IPU MOHOJIUTHBIX
POCTBEepKax OOJIZKHO BBIIIOJIHATHCS IIyTEM 3alejIKu TOJIOBBI CBaM B
poOCTBepPK Ha riayouny 5-10 cM.

KecTkoe comnpsxKeHUue CBaAaWHOTIO POCTBEPKa CO CBasgiMHu CJlefyeT
npegycMaTpuBaTh B Cilly4dae, KOorja:

a) CTBOJIBI CBall pacIiojiaraloTCs B CJIaOBIX IPyYHTaX (PBIXJIBIX IECKax,
IILIJIEBATO-TTIMHUCTHIX TPYHTAX TEKy4Yel KOHCUCTEHIINU, ujlaX, Topdax u
T.II.);

0) B MeCTe COIpPSKEeHHUS CKHUMaloIlas Harpy3kKa, mepefgaBaeMasi Ha
CBalo, IPUJIOKEHA K HEeW C OSKCIeHTPUCUTETOM, BHIXOOSIIIUM 3a
IIpeIeskl ee igpa CeYeHUs;

B) Ha CBal0 [OEeWCTBYIOT TOPU30HTAJIbHbLIE HATrPy3KU, 3HAYEHUS
TepeMeIleHul OT KOTOPBIX IPU CBOOOIHOM OIMpPaHUU (OnpeneieHHbIe
pacyeToM B COOTBETCTBHUM C TpeOOBaHUSAMU PEKOMEHIYEMOTO
IIPUI0XKEHUST 1) OKa3bIBAIOTCS bornee IpenebHbBIX OJist
IIPOEKTUPYEMOTO 3[TaHUS U COOPYXKEHUS;

1") B (bYHJIaMeHTe HMEITCA HaKJIOHHBIE nimn COCTaBHHEIE
BEePTHUKAJIBHEIE CBaAWH;

o) cBau pPaboOTalOT Ha BHIAEPTHUBAIOIINE HATPY3KH.
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7.5. 2KecTKoe coIpsikeHue kKene300eTOHHBIX CBalli C MOHOJIMTHBIM
Kene300eTOHHBIM POCTBEPKOM CJIeNyeT IMpedycMaTpUBaTh C 3adeIKou
TOJIOBEI CBaW B POCTBEPK Ha TJIyOMHY, COOTBETCTBYIOIIYIO MOJIMHE
AQHKEpPOBKM apMaTypbl, HUJIA C 3a0ejIkOi B POCTBEPK BHIIIYCKOB
apMaTyphl Ha [OJIMHY WX aHKEPOBKH B COOTBETCTBUM C TPeOOBaHUSIMU
CHull 2.03.01-85. B mocnemHeM ciyd4ae B IOJIOBE IIpeOBapUTEIBHO
HaIPSXKEHHBIX CBaW MOOJIKeH OBITh IIPEeAyCMOTPEH HeHanpsraeMbIi
apMaTypHBIM KapKaC, HCHOOJIb3yeMEBI B [OaJjibHEWIIEeM B KaudeCTBe
aHKEepHOU apMaTypBhl.

IlomycKaeTcsi TaKXKe JKECTKOe COMIPSXKEeHHEe C TMOMOIIbI0 CBapKU
3aKJIaiHBIX CTaAJIbHBEIX OJIEMEHTOB IIPpW YCJIOBUM oOOecnedyeHus
TpeOyeMou TPOUYHOCTH.

[IpumMmeuvanus: 1. AHKepoBKa B POCTBEPK CBali, paboTamomux Ha
BhIIEPruBaIie Harpy3ku (cM. 1. 7.4, 1), DojiKHa IpegyCcMaTpUBaThCSI
C 3a[eJIKOM apMaTyphl CBali B POCTBEPK Ha T'JIyOUHY, OIIpefessieMylo
pacyeToM Ha BhHIIEpTrHUBaHUE.

2. Ilpm ycuneHHMH OCHOBaHMHM CYIIECTBYHOIUX (PyHOAMEHTOB C
IIOMOIIbI0 OYPOMHBEKIIMOHHBIX CBall [JIMHA 3a[ieJIKU CBall B pyHOaMeHT
OOKHA NPUHUMATHCS II0 PacyeTy B COOTBETCTBUU C TPeOOBaAHUSIMU
CHwull 2.02.01-83 wunm Hal3HA4YaThbCA KOHCTPYKTUBHO pPaBHOU MATH
OouaMeTpaM CBaM; IIPU HEBO3MOXKHOCTHU BBIIIOJITHEHUS 3TOr0 YCIIOBUA
cilenyeT IIpegycMaTpuBaTh CO3[aHMNE YIIUPEHUsS CTBOJIa CBau B MECTe
ee IIPUMBIKaHHUS K POCTBEPKY.

7.6. XKecTkoe coepuHeHHe CBalli cO COOPHBIM POCTBEPKOM MHOJIZKHO
obecriedynBaThCA KOJIOKOJIOOOpa3HBIMU OrojioBKaMu. I[Ipu cOGopHOM
POCTBEPKE HOOIIyCKaeTCs TaKXKe 3aMOHOJIMYMBaHUE CBall B CIEIIUAJIBHO
IIPeayCMOTPEHHELIE B POCTBEPKE OTBEPCTHS.

[IpumMeuvanue. [Ipu HeOONMbIIUX BOABJIMBAIOINIUX HArpy3Kax [mo
400 kH (40 Tc)] momyckaeTcss cBOOOOHOEe omMpaHHE POCTBEpKa Ha
BLIPOBHEHHYIO IIeMEHTHBIM PACTBOPOM MTOBEPXHOCTh T'OJIOBHI CBAU.

7.7. CBau B KyCTe BHEIEHTPEHHO HarpyzKeHHOro G¢yHOaMeHTa
crnemyeT pas3MellaTbh TakKuM o00pa3oM, 4YTOOB pPaBHOMNENCTBYIOIAS
IIOCTOSTHHBIX HArpy30K, OEUCTBYIOIINX Ha QyHOAMEHT, IPOXOoauiia
BO3MOXKHO OIMKe K [IeHTPY TSAXKEeCTH IIJlaHa CBail.

7.8. I ist BOCIIPUATHSA BEPTHUKAJIbHBEIX HAaI'PY30K 1 MOMEHTOB, d TaKZXKe
TOPU3O0HTAJIBHEIX HAI'PY30K (B 3aBUCHMOCTH OT HX 3HAUYEHHUusa Hu
HaHpaBHeHI/IH) OOIIYCKaA€TCs nmpeagyCMaTpuBaATb BEePTUKAJILHEIE,
HaAKJIOHHBIE€ U KO3JIOBEIE CBaH.
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HaxkoH cBaul He OOIKEH IIPEBHIIIATH 3HA4YEeHUH, YKa3aHHEIX B TaOJI.
16.

Taonuia 16

Haxkson OypoBBIX CBall U CBan-000J104€eK

HakoH 3a0UBHBIX ouaMeTpoM, M

CBal gvaMeTpOM
MeHee 1,0 m

1,0-1,2 1,6 2,0 3,0

1:1 4:1 5:1 0:1 7:1

7.9. PaccTtossHue MexXkpay ocsMM 3a0UBHBIX BHUCSYMX CBall 0e3
VIIMPEHUN B IJIOCKOCTH MX HUIKHUX KOHIIOB HOOJIZKHO OBITH HEe MeHee
3d (rme d - unu OuaMeTp KPYTJIOro, UM CTOPOHA KBaApaTHOIO, WA
Oosblllasi CTOPOHA IPSIMOYTOJIBHOTO IIONEPEYHOTrO0 CeYeHHUs CTBOJIa
CBaM), a CBa-CTOEK - He MeHee 1,5d.

PaccTosiHe B CBETY MeXK[y CTBOJIaMM OypPOBBIX, HAOMBHBLIX CBau U
CBal-000JI0UEK, a TaK¥XKe CKBAaXKHUHAMHU CBAM-CTOJIOOB OOJIZKHO OBLITH HE
MeHee 1,0 M; pacCTOsTHUE B CBETY MeXKy YIINPEHUSIMU IPU YCTPOUCTBE
WX B TBEPILIX U MOIYTBEPHLIX IThIJIEBATO-TTIMHUCTHIX T'PyHTax - 0,5 M, B
OPYTUX HECKaJIbHBIX I'PyHTax - 1,0 M.

PaccTosiHre MeX[Oy HAKJIOHHLIMU HWIM MeXOy HaKJIOHHBIMH U
BEPTUKAIbHLIMU CBasiIMH B YpPOBHE IIOIOIIBEI POCTBEpPKa CIleOyeT
IIPUHUMATDh UCXO[ISI U3 KOHCTPYKTUBHBIX 0COOEHHOCTEeM PyHOIaMEeHTOB U
obecrneyeHUsT UX HAOEXKHOCTHU 3arny0JieHus B TPYHT, apMHUPOBAHUS U
0eTOHUPOBAHUS POCTBEPKA.

7.10. Bei6op OIUHBI CBal [AOJI2KEH ITPOU3BOAUTHCSA B 3aBUCUMOCTHU OT
TPYHTOBBIX YCIIOBUU CTPOUTEJILHOU IJIOIIaAKU, YPOBHS PaCIIOIOKEHUS
IIOOOIIBEL pPOCTBEPKA C Yy4YeTOM BO3MOXKHOCTEHW MMEIOIIEerocs
obopymoBaHUs MOJisS YCTPOMCTBA CBAMHBIX (yHOaMeHTOB. HuXHUMN
KOHeIl cBal, KaK IIPaBUJIO, CIeOyeT 3ariyOssiTh B IIPOYHBLIE TPYHTHI,
npope3asi Oonee cnabble HaMJIaCTOBAHUS TPYHTOB, IIPU 3TOM
3arny0rieHre 3a0UBHBIX CBall B I'PYHTHI, IPUHSATHEIE 32 OCHOBaAHUE, IO
X HUXKHUE KOHIIBI MOJIZKHO OBITh: B KPYITHOOOJIOMOYHEIE, TPABEJIUCTHIE,
KPyIIHbIE W CpegHel KPYIHOCTH IecyaHble, NIbIIEBATO-TJIMHUCTHIE
I'PYHTHI ¢ moKa3aTeyieM TekydecTtu I, £ 0,1 - He meHee 0,5 M, a B Ipouue
HeCKaJlbHbIe TPYHTHI - He MeHee 1,0 M.
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[Ilpumeuvanue. [Ina dyHOamMeHTOB 3maHuU U coopyxeHuu III
KjlacCa HMIKHUE KOHIIbI CBall [OONYyCKaeTCsA OIupaTh B IIeCYAHBIX U
MIBIJIEBATO-TJIMHUCTEIX TPYHTaX C OTHOCUTEJIBHBIM COLepXKaHUueM
opranmyeckoro BemectBa Iom £ 0,25. B 3ToM crny4dae HecyIlas
CIIOCOOHOCTH CBal MOJIKHA ONpPedesisiTbCd 10 pe3yiabTaTaM UX
WCIBITAHUM  CTaTUYECKOU  Harpy3kou. Ilpu  Hamuyuum  CJo4
rorpebeHHoro Topda HUKHUM KOHEI] CBall MOJIKeH OBITh 3arjiybeH He
MeHee 4eM Ha 2 M HUXKe IOOOILIBEL 3TOT'0 CJIOs.

1 3mech u pmasmee Kmacc OTBETCTBEHHOCTH 3MaHUI U COOpPYyXKeHUM
NPUHAT corjacHo «[IpaBunamM ydYeTa CTelleHH OTBETCTBEHHOCTH
3MaHUM W COOPYXKEHWU TIIPpU IPOEKTUPOBAHUM KOHCTPYKIIUN»,
yTBepxkaeHHBIM ["'occTpoem CCCP.

7.11. I'myOuHYy 3aJl0KeHUs MOOOIIBLI CBAHOTO POCTBEPKa CIemyeT
Ha3HayaTh B 3aBUCUMOCTHU OT KOHCTPYKTHUBHBIX PEIIEeHUU ITOO3EMHOM
YacTH 3OaHUS WM COOPYyXKeHUsd (Haluyus IIo[Bajia, TEXHUYECKOTO
MMOOMNONIbSA) U IIPOEKTa TMJIaHUPOBKU TEPPUTOPUM (CPe3KOU UM
MMOMOCHIIIKOM), @ TaKKe BBICOTHI POCTBEPKA, ONpedensieMOod pPacyeTOM.
[Insa ¢pyHOmaMeHTOB MOCTOB IIOAOIIBY POCTBEPKA ClIeOyeT pacliojararhb
BBIIIIE MUJIM HUZKE MOBEPXHOCTU aKBaTOPHUHU, €€ OHA WU TOBEPXHOCTH
TpPyHTa IPHU YCJIOBUU OOecIedYeHUsI pacuyeTHOU HeCyIlel CIIOCOOHOCTH
U OOJITOBEYHOCTU (PyHOAMEHTOB MCXOHS U3 MECTHBIX KJIMMaTHU4YEeCKUX
YCJIOBUM, OCOOEHHOCTEW KOHCTPYKIUU (PyHOaAaMeHTOB, oOecnedeHUs
TpeOoBaHUM CYHOOXOACTBA U JIeCOCIJiaBa, HaAEeXXHOCTH ITOIJIexKalllnux
OCyLIeCTBJIEHHIO Mep TII0 3(p(PeKTUBHOM  3alluTe CBaul  OT
HeOJIaronpUusiTHOTO BO3HOENCTBUSA 3HAKOIIEPEMEHHBIX TeMIlepaTyp
cpennl, emoxXoda, MKCTHPAIOIIEro BO3MEWCTBUS IlepeMeIlalonuxcs
OOHHBIX OTJIOKEHUUN U OPYTUx (GaKTOPOB.

[Ipy CTpOUTENHCTBE Ha MNYYUHUCTHIX TPyHTaXx He0oOXOOuMO
npeagycMaTpuBaTh Mephl, NOpefgoTBpalllaioiiue WX yMeHbIIaloIue
BIIUSIHME CUJI MOPO3HOTO My4YeHUs I'PyHTA Ha CBAWHBIM POCTBEPK.

7.12. B palioHax CO cpedHeN TeMIepaTypol Bo3dyxa Hauboiee
XOJIOOHOU NATUAHEBKN HUXe MuHyc 40 °C mis pyHZaMeHTOB MOCTOB B
30HE BO3[OEVCTBUS 3HAKOIIEPEMEHHEBIX TEMIIEPATYP CliefyeT IPUMEHATH
CBau M CBaU-CTOJIOBI CIIJIOIIHOTO CEYEHUs C 3alIUTHHIM cjioeM O0eTOoHa
(mo moBepxHOCTU paboueld apMaTyphl) He MeHee 5 cM. B paiioHax cC
TeMIepaTypou Bo3gyxa Boile wMuHyc 40 °C pomyckaeTcss BHe
aKBaTOPUHU WHCIIONIb30BaTh CBaW CIJIOIIHOTO CEYEeHWs, MOJIble CBau M
CcBau-000JI0YKM C 3alIUTHLIM cjioeM OeTOHa He MeHee 3 CM IIPU YCJIOBUU
OCYIIEeCTBJIEHUSI Mep II0 IIpefoTBpallleHui0 o0pa3oBaHUSA B HHUX
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TpeluH. B 30He IepeMeHHOT0 YPOBHS MOCTOSHHBIX BOJOTOKOB HE
crnemyeT, KaK TpaBUJIO, TNPUMEHSTh OypoHaOWBHBIE CBau U
3anoIHeHHbIe 0ETOHOM CBau-000JI0YKY.

s OypoHAOMBHEIX CBall (PYHOIAMEHTOB MOCTOB 3aIllUTHBIA CIIOH
0eToHa MmoJiXKeH OLIThL He MeHee 10 cM.

B 30He BO3[ENCTBUS ITONOXKUTEIBHBIX TeMIlepaTyp (He MeHee 4YeM
Ha 0,5 M HHMXKe YPOBHSI CE30HHOTO ITPOMEP3aHus TPYHTA UJIU ITOHOIIIBEI
JIEOSTHOTO ITIOKPOBAa) MOXKHO TIPUMEHSITh CBau JIIOOBIX BHUOOB 0e3
OTPAaHUYEHUN 110 YCIJIOBHUIO MOPO30CTOMKOCTH OETOHA.

7.13. IIpu pa3paboTKe MpOEKTa CBalHBIX PyHOAaMEHTOB HEOOXOOUMO
YYUTHIBATh BO3MOXKHOCTD MOObeMa (BBHIIIOPA) TOBEPXHOCTHU T'PYHTA MIPU
3a0uBKe CBai, KOTOPHIM, KaK IPABUJIO, MOXKET IIPOUCXOIUTD B CIIydasx,
Korpma:

a) mJoulaJgKa CTPOUTENbCTBA CJIOXKEHA IIbIJIeBATO-TITMHUCTLIMU
TPyHTaMHU MATKOMIJIAaCTUYHOM U TEKy4YellJIaCTUYHOM KOHCUCTEHIIUU UJIU
BOOOHACHIIIIEHHBIMH ITBIJIEBATHIMU U MEJIKUMU II€CKAMU;

0) morpyXeHue CBall IPOU3BOOUTCS CO JHA KOTJIOBAHAQ;
B) KOHCTPYKIIMS CBaMHOTIO (pyHOaMeHTa IpPUHSATaA B BHUAE CBAUHOIO
TOJI MJIM CBAaMHBIX KYCTOB MPH PACCTOSHUM MEXKOY WX KpauHUMH

cBassMu MeHee 9 M.

CpenHee 3HayeHMe IOAbeMa MIOBEPXHOCTHM TpPyHTa h, M, ciemyeTt
onpepnensaTh Io popmyie

-

Il

b
r:':b |‘w=q:'|

(30)

roe k - KoadpdummueHT, npuHUMaeMbiii paBHEIM 0,5-0,7 B 3aBHUCUMOCTHU
OT CTEeIleHU BJIaXKHOCTHU I'PYHTa, COOTBETCTBEHHO paBHOou 0,9-1,0;

Vp - 00B€eM BCex CBal, IOrPyz>KaeMEBIX B TPYHT, M;

Ae - TIJIOIIAOb 3a0MBKHM CBa¥l WU IIJIoImangb JHa KOTJIOBaHA, M.
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8. OCOBEHHOCTHA
IITPOEKTUPOBAHUA
CBAUHbLBIX ®YHIAMEHTOB B
IIPOCAOOYHLIX I'PYHTAX

8.1. [IpuMeHeHNEe CBaMHBIX QYHOIAMEHTOB B YCJIOBUSIX ITPOCATOYHBIX
TPYHTOB  HOJXKHO OBITH OOOCHOBAHO TEXHUKO-3KOHOMUYECKUM
CpaBHEHMEM BO3MOXKHBIX BapMaAHTOB ITPOEKTHHIX PEIIeHUM CBaWHBIX
dbyHmamMeHTOB U GyHOAaMEHTOB Ha eCTECTBEHHOM OCHOBaHUMU.

[IpoekTUpoBaHUE CBaWHBIX (YHOIAMEHTOB B T'PYHTOBBIX yCiIoBuUSX Il
THUIIA To MIPOCaJOYHOCTH OOJI?KHO BBLITIOTHSTHCS
CIlellMaIu3uPOBaHHBIMU OPraHU3alUSIMU.

8.2. I1pu MHKEHEePHO-TE0JIOTUYECKUX U3bICKaHUSIX HAa CTPOUTETBHBIX
IJTOIIaAKaX, CJIOKEHHBIX I[POCafOYHBIMKM TpPyHTaMH, CIeOyeT
OlpefesnsaiTh THUII TPYHTOBBIX YCJIOBUM C YyKa3aHUEM YaCTHHIX U
MaKCHUMaJbHBIX BO3MOXKHBIX 3HAUYEHWUW IIPOCAAKM TPYHTOB OT
COOCTBEHHOTO Beca (IpH IOACHIIKaxX - C YY4eTOM BecCa IOMACHIIIKH) U
BBIJENSITh CIIOM TPYHTA, B KOTOPHIX MOTYT OBLITH 3ariyOJjieHbl CBau B
COOTBETCTBUU C TpeOOBaHUSIMU II. 8.4.

I[Insa umccriegoBaHUST TPYHTOB HOJIXKHBI OBITH BBITIOJIHEHBI OypeHHe
CKBaXWH U IIpoxoAka Iunyp¢oB. PaccTossHue MeXAy BeIpabOTKaMHu
Ha3HayaeTCd B  3aBUCUMOCTH OT  CJIOKHOCTH  HHIXKEHEpHO-
reoJIOTUYeCKUX YCJIOBUM IIJIOIIAAKU M HOJIXKHO OBITh He Oonee 50 M.
B mpemenax KOHTypa OTHAENBbHO CTOSIIETr0 3[aHUS WU COOPYXKEHUS
OOMXKHO OBITh He MeHee 4 CKBaXXWMH, a [OJI 3OaHUM C IIJIOIIaabio
3actpouku MmeHee 1300 M? - 3 CKBaJKHHHL.

Ha 3acTpauBaeMoii TEPPUTOPUU [OOJIKEH OBITH TINATEJIPHO H3Yy4YeH
TUAPOTEeOJIOTUYECKUM PEeXUM TOA3EMHBEIX BOA ¥ [aH HIPOTHO3
BO3MOXKHOTO €ro M3MEHEHWs NPU SKCIUTyaTallu¥d HPOEKTUPYEMBIX U
CYILLIECTBYIOIIUX 3[aHUN U COOPYKEHUH.

®uU3NKO-MeXaHUYeCcKrue, B TOM  YHCJIe  MOPOYHOCTHBIE W
nedopMallMOHHBEIE XapPaKTePUCTUKU NPOCATOYHBIX M OPYTHUX BUOOB
TPYHTOB, M3MEHSIOIIUX CBOM CBOMCTBA MPH 3aMadYWBAHWU, HOJIXKHEI
OIIpenensiTbCs OJIS COCTOSIHUS IIPHUPOOHOM BIIAXKHOCTU IIPU IIOJTHOM
BOJIOHACHIIIIEHUH.
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8.3. Tlpu mnpoeKTUpOBaHWU CBauHBIX (PYHOAMEHTOB B T'DPYHTOBBIX
ycnoBusx Il TuIla mo mpocamoYHOCTU C BO3MOXKHOM ITPOCAAKON TPYHTOB
oT cobcTBeHHOTOo Beca cBbimie 30 cM criedyeT, KakK IIPaBHIIO,
IIpeaycMaTpUBaTh MEPOIIPUATHUSA MO IIePEeBOAYy TPYHTOBHIX ycrnoBuu II
TUMNa B | myTeM Cpe3Ku TpyHTa UM YIJIOTHEHUS IIpPeaBapUTEIbHBIM
3aMayvBaHUEM, 3aMadylMBaHUEM CO B3PBLIBOM, TPYHTOBHIMU CBasMHU M
OPyTUMH MeTomaMu. [Ipy COOTBETCTBYIOIIEM TEXHUKO-3KOHOMUYECKOM
000CHOBaHMU YKa3aHHBIE CIIOCOOBI HOIXKHBLI 00ecIiednBaTh yCTPaHEHUEe
IIPOCafKy TPYHTOBOM TOJIIIM OT €€ COOCTBEHHOTO Beca B IIpelenax
IJTOIIaAY, 3aHMMaeMOU 3MaHueM UIU COOPYKeHNeM, U Ha PaCCTOSHUMY,
pPaBHOM IIOJIOBHHE ITPOCAA0YHOM TOJIIIN BOKPYT HETO.

8.4. CpavHble (pyHOaMEHTHI Ha TEPPUTOPUSAX C IIPOCAAOYHBLIMU
TPYHTaMM IIpU BO3MOXKHOCTU 3aMayvBaHUSA TPYHTOB clegyeT
IIPUMEHSATD B ClIy4YasiX, KOrga BO3MOXKHa IIpoOpe3Ka CBassMU BCeX CJIOEB
IIPOCAafOYHBIX ¥ OPYrMX BHOOB TI'PYHTOB, IIPOYHOCTHBIE WU
medopMalMOHHBIE XAapPAKTEPUCTHUKM KOTOPBIX CHHXKAIOTCS IpPHU
3aMayvBaHuM. HU>XXHME KOHIIBI CBall OOJIKHBI OBITH 3ariyOieHbl, Kak
[IpaBUJIO, B CKaJIbHble TPYHTHI, IleCYaHble IIJIOTHBIE U CpeOHeu
IIJIOTHOCTH, MbLJIEBATO-TJIMHUCTHIE TPYHTHI C IIOKa3aTejleM TeKy4deCTH
B BOJOHACHIIMIEHHOM cocTosaHuu I, < 0,6 Oy BCceX BUOOB CBau B
TPYHTOBBIX ycnoBusax I tuma, I, < 0,4 mms 3a0uBHBIX cBaul u I, <
0,2 st OypoHAOMBHBEIX CBaW IIPHU Ssl,g £ Sy B TPYHTOBHIX yCIOBUAX II
tuna, Ir, < 0,2 mns 3abuBHBIX cBat u I1, £ 0 O 6ypoHaOUBHBIX CBai
IIpH Ssl,g £ Sy B TPYHTOBEIX ycnoBusx Il tuma (rge Ssi,g - mpocagka oOT
COOCTBEHHOTO Beca I'PyHTa C yY€TOM ITOACHIIKY WU OPYTrod IIPUTPYy3KHU
ero MOBepPXHOCTH). 3ariy0jieHrue cBalli B yKa3aHHBIE T'PYHTHI [OJI?KHO
Ha3HA4yaThCs II0 pacyeTy KakK HauOOJbIllee M3 YCJIOBUS, YTO OCalKa
CBau He MPEBBLICUT ITPeAesIbHYI0 OCAOKy Sy, U U3 YCJIOBUS 00ecIieueHus
TpebyeMoi Hecyllel CIIoCOOHOCTH CBawu.

[Ipumeuvanusa: 1. Eciau npope3ka YyKa3aHHBIX TIPYHTOB B
KOHKPETHBIX CJIy4yasgx OKOHOMMYECKHM HellejilecooOpa3Ha, TO B
TPYHTOBBIX YCIOBUSAX | THUOa IO IIPOCAJOYHOCTH [OJid 3HaHUN U
coopyxkeHui IIl kKmacca momycKaeTcsi yCTPOMCTBO CBaul (KpoMe CBau-
o0omo4ek) ¢ 3arnybleHMeM HUXKHUX KOHIIOB He MeHee 4eM Ha 1 M
B CJIOM TPyHTa C OTHOCUTEJIBHOU HpocanquOCTmo Ss1 < 0,02 [mpm
naenenuu He MeHee 300 kIla (3 Krc/cM?) U He MeHee NABIICHUS,
COOTBETCTBYIOILIETO MaBJI€HUIO OT COOCTBEHHOTO Beca TpPyHTa H
Harpy3Kd Ha €ero IIOBEPXHOCTH] MpPH YCJIOBHH, YTO B 3TOM CiIydae
obecneynBaeTCs HecCyIllass CIIOCOOHOCThL CBali, a CyMMapHbIe 3HAUYEeHUSI
BO3MOZKHBEIX IIPOCAJOK ¥ O0CadOK OCHOBaHUS He IIPEBBIIIAIOT
IpefenbHBIX 3HAYEHWW [Jid 3[aHUSd ©W  COOPYyXKEHUs  IpHU
HEepaBHOMEPHOM 3aMadyXWBaHUU I'PYHTOB.
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2. CBau-KOJIOHHBI OOHO3TaXHBIX 3maHui III Kjacca B TPyHTOBBIX
yCJioBUSX | THUIla HOMyCKaeTCs OnupaTh HUXKHUMU KOHIIJaMU Ha T'PYHTH
c ss1 3 0,02, ecmum Hecymiass CIIOCOOHOCTb CBal TIOATBEpXKAEHaA
HCIIBITAHUSIMHU.

8.5. B cnyyae, ecnu 1o pe3ynbTaTaM WHXKEHEPHBIX U3BICKaAHUU
YCTaHOBJIEHO, YTO NIOTPyKeHKe 3a0MBHBIX CBall B IIPOCafOYHbIE TPYHTHI
MOXKeT OBITh 3aTPYLHEHO, B IPOEKTe OOJIKHO OBITh IIPefyCMOTPEHO
YCTPOUCTBO JIMOEPHBEIX CKBaXWH, OUaMeTp KOTOPHIX B TI'PYHTOBEIX
ycnoBusx | Tuma ciengyetr Ha3HadyaTh MeHee pa3Mepa CeuyeHus cBau (oo
50 MM), a B TPYHTOBHEIX ycjoBusx Il Tuma - paBHEIM eMy HJIA MeHee
(mo 50 MmM). B mocnepgHeM ciiy4dae JTUOEPHBIE CKBa*XUHBI HE HOJIKHBI
BBIXOOUTH 3@ IIpenesibl Ipocefatoniel TOMIIN.

8.6. Pacuer cBayi, mpuMeHsIeMEIX B TI'DYHTOBEIX YyCJIOBUSAX [ Tuia,
cienyeT MNPOU3BOAUTHL B COOTBETCTBUM C yKalaHUSIMU pa3n. 4, 6 u
PEKOMEHOyeMOTr0 IPUJIOKEHUS 1 C y4eTOM TOTO, YTO COIPOTUBIIEHUA
TPYHTOB IIOA HUXKHUMMU KOHIIaMM R 1 Ha OOKOBOM ITOBEPXHOCTH fi CBau
(cm. Tabn. 1, 2 u 7), Ko3hbUIIMEeHTH ITPOIIOPIIMOoHanbHOCTH K U a (cM.
peKoMeHOyemMoe mnpunoxeHwe 1), moaynb pedopmamuu E, yron
BHYTPEHHErO0 TpPEeHWs j U yIOEeJIbHOE CIeIJeHWe C [OOJIKHE
ONpenensaThCs IPU yCIOBUAX:

a) ecnu BO3MOXKHO 3aMayMBaHME TpPyHTaAa - TO TMPU IOJTHOM
BOOOHACHIIIIEHUU TPyHTa, IMPU ITOM pacyeTHble TaOIUYHBIE
XapaKTEePUCTUKU CJiegyeT MNPUHUMATh IIPU IIOKa3aTele TeKy4YecTH,
omnpenesnsaeMoM 110 popMyJie

0,52,
T_Wi’
R  E—
W, -W, (31)

rge e - KoapGUuIMeHT IMIOPHUCTOCTH I'PYHTA IIPUPOOHON IIJIOTHOCTH;
Jgw - YOEenbHBIU BeC BoObl; gw = 10 KH/M3 (1 TC/M3);

gs - YOEeJIbHBIN BeC TBEPOBIX YaCTHII, KH/M3 (TC/M3) ;
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Wp, W1, - B1axXKHOCTb T'PDYHTa Ha I'PaHUIl€ PACKAThBIBaHUSA U HA I'PAaHUIIE
TeKy4eCTH B OOJIdX €IUHHUIIBI;

ecnu 1o popmyne (31) I1, < 0,4, cnenyet npuruMarts I, = 0,4;

0) ecyiu 3aMayuBaHUE TPYHTaA HEBO3MOIKHO - TO TIPU BiIaXXHOCTU W U
IoKa3aTejle TeKy4ecCTd If, TpyHTa B IPUPOOHOM COCTOsIHUU (Korma W <
Wp, npunumMaercss Wp).

8.7. Hecymass cnocoOHOCTP CBall B BBIIITAMIIOBAHHOM JIOXKE,
IIPUMEHsEeMBIX B I'PYHTOBBIX yCJIOBHUSX | Tuma, HOKHa Ha3HadaTbhCA
B COOTBETCTBUU C TpeOoBaHUSAMH II. 4.4 KaK s 3aOUBHBIX CBall C
HaKJIOHHBIMU rpaHsIMUu npu coOIIogeHun IOIIOJTHUTEIbHEBIX
TpeOoBaHUM, U3JI0KEHHHIX B II. 8.6.

8.8. Hecymyio cnocoOHOCTH CBal, NPUMEHSEMBIX B T'DPYHTOBBIX
ycnoBusix | Tuma, mo pe3ynbTaTaM HUX CTAaTUYECKUX HUCOBITaHUY,
IIPOBENEHHLIX C JIOKaJIbHBIM 3aMadyVBaHMEM I'PyHTa B IIpefesiaXx BCeu
onuHel cBam cornacHo ['OCT 5686-78, cnexmyeT omnpenensiTb B
COOTBETCTBUU C TPeOOBAHUSMU pas3md. 5.

B rpyHTOBBIX yCJIOBUSAX | THUIla IpKU HaJIW4YUU OOBITa CTPOUTEJILCTBA
Ha 3acTpamBaeMO! TEPPUTOPUM U Pe3yIbTaTOB paHee BBIIIOJTHEHHEIX
CTaTU4YEeCKUX WUCHOBITAHWY CBall B QHAJIOTUYHBIX YCJIOBUSX UCIILITAHUS
CBay [OIYCKAeTCs He IIPOU3BOOUTS.

He momyckaeTcs ompenesnsiTh HECYIIyI0 CIOCOOHOCTH CBal M CBaM-
000/I04Y€eK, yCTpauBaeMbIX B IIPOCAAOYHLIX TPYHTAX, MO0 HaHHBIM
pe3yIbTaTOB HX OUHaMHWYECKHX MCHOBITAHWM, a TaKXe OIpenessaTh
pacyeTHBIE CONPOTHUBJIEHUS MPOCAAOYHBIX TPYHTOB II04 HUXHUM
KOHIIOM R 1 Ha OOKOBOU ITOBEPXHOCTU CBau fi 110 JaHHLIM Pe3yIbTaTOB
[IOJIEBBIX HCIILITAHUU 3STHUX TPYHTOB 30HAHPOBaHMEeM. CTaTHdecKoe
30HOMPOBaHNE OOMYyCKaeTCs IMIPUMEHSTh HUKE T'PAaHUILBI IPOCAg0OYHOU
TOJIIIYA IIPU BLIOOPE CJI0EB I'PYHTA IJIsT ONIMPAHUS CBal B COOTBETCTBUM
co.8.4.

8.9. B rpyHTOBBIX yC10BUsAX | TUlIa TOMUMO CBayl, yKa3aHHEIX B pa3l.
2, ciedyeT TakKXe ITPUMEHSTh HaOuBHbIE O TOHHBIE U Ke1e300eTOHHbBIEe
CBaM, YyCTpaumBaeMble B TpOOypeHHBIX CKBaXMHaxXx C 3aboeM,
YVILIOTHEHHBIM BTpaMOOBEIBaHUEM IIIe0OHS Ha ITyOuHYy He MeHee 3d (rOe
d - ImaMeTp CKBazKMWHEHI).

B rpyHTOBRIX ycnoBusax II Tuma pekoMeHOyeTCss NPUMEHATH CBau
C aHTUPPUKLIMOHHBIMU IMOKPHITUSIMM, HaHECEHHBIMHU Ha 4acCTh CTBOJIA,
HaXOOAIIYIOCA B IIpefesiax Ipocenaroley TOJIIN.
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8.10. Cpau 1o Hecyllel CcHoCOOHOCTU TPYHTOB OCHOBAHUS B
TPYHTOBBIX YycnoBusx Il Tuma crnemyeTr pacCUMTHIBaTh HCXOOSA U3
yCJIOBUS

Fa’
N=—S-yF,
i (32)

rge N - pacdyeTHas Harpy3ka, KH (Tc), Ha ogHy cBaio, ompepesseMas
IIPU IIPOEKTHUPOBAHUU CBaAaMHBIX (QYHOAMEHTOB 3OaHUM U
COOPYKEHU;

Fg - Hecyas cnocobHOCTh, KH (TC), onipenensieMasi B COOTBETCTBUU
cm 8.12;

gk - kK03(ppUIMEeHT HageKHOCTH, MPUHUMAEMBIM 10 YKa3aHUSM II.
3.10;

gc - Ko3hDUIIMEHT yCJIOBUM pPabOThI, 3HaYEeHUE KOTOPOTO 3aBUCUT
OT BO3MOZKHOTO 3Ha4YE€HHUS IIPOCAAKU I'PYHTA Sgi: IIPU Ss] = 5 CM
gc = 0, ipu sg1 3 2sy gc = 0,8, 011 IPOMEXKYyTOYHBIX 3HAYEHUU
Su gc OIpenensieTCs UHTEPHOIAUeN;

Pn - oTpunatenbHas Cuila TPEHUSs, OIpenesisieMasi B COOTBETCTBUAU C
m. 8.11.

[Ipumeuvanusa: 1. 3HayeHue Pp clegyeTr oOnpenensaTrb, Kak
IIPaBUJIO, OJISI IIOJTHOCTHIO BOJOHACHIIIEHHOTO I'PYHTA (IIpU BO3MOXKHOM
3aMa4YMBaHUM I'PYHTOB CBEPXY). B ciIydyae 3aMadyuBaHUA TPYHTOB CHU3Y
(mpm mogbeMe YPOBHS IMOA3EMHBIX BOMO) OTpPHUIlaTElIbHAsA CHUJIa TPEHUS
P¢n onpenenseTcsa OJjisd TPYHTOB IIPUPOOHOU BJIaXKHOCTH.

2. Ilo mpouyHOCTH MaTepualja CBau [OOJIXKHBEI OBITh pPacCYUTAHBL Ha
Harpy3ky N + Pp (Ipu 3aMadyuBaHUU T'PYHTOB CBepxy) unu N + P¢n
(Ipu 3aMady¥BaHUU I'PYHTOB CHU3Y), OEUCTBYIOIIYIO Ha IIyOuHe hg (CM.
m. 8.11).

8.11. OTpunatenbHasa cusla TpeHUusa Pn B BOOOHACHIIIEHHBIX TPyHTaX
1 P¢n B rpyHTax OPUPOOHOM BJIaXKHOCTHU, HAEUCTBYyIOlIass Ha OOKOBOM
IIOBEPXHOCTHU cBau, KH (TC), mpuHHMaeTcCs paBHOM HaubOOIbIIEMY
IpenebHOMY COIIPOTUBJIEHUIO CBaM [OJIWHOU hs] IO HUCHOBITAHUAM
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BHIIepruBaroile Harpy3kou coriacao 'OCT 5686-78* cOOTBETCTBEHHO
B BOOOHACHIIIIEHHBIX TPYHTaX U I'PYHTaX IIPUPOOHOU BJIaXKHOCTH.

Ilo mpoBemeHMsT MHCHBITAHWE Ha BHIEepruBaHue 3HadYeHHe Pp
OOITyCKAeTCs OIpedeisiTh 1o hopMyIie

Ay
"'D:'e = ”Z Tz-}%,
0 (33)
rae u - IepuMeTp, M, ydacTKa CTBOJIa CBawu;
hs; - pacueTHast TayOMHA, M, OO KOTOPOM ITPOU3BOAUTCS

CyMMUpOBaHUE cHuJI OOKOBOTO TpPEHHUS IIPOCEefaloIluX CJIOEB
TPyHTa, IPpUHUMaeMas paBHOU I'JiyOuHe, rIe 3HaUYeHNe IPOCaaKu
TPyHTa OT AeUcTBUSA cOOCTBEHHOro Beca paBHO 0,05 M; 3HaueHUe
IpocafgKy TpPyHTa OCHOBAHUS [OOJIKHO OOPENensiTbCAd B
cooTBeTCTBUU C TpeboBaHusmu CHwull 2.02.01-83;

ti - pacuyeTHoe compoTtuBneHue, Klla (TC/M2), ompenensieMoe Mo
rnyOuHEL h = 6 M 110 popmyIie

ti = z szg tgjI + cI,

3mech z - KoadduiimeHT G0KOBOTO OaBJIEHUSI, IPUHUMAEMbBIM PaBHBIM
0,7;

jI, c1 - pacyeTHbIe 3HAYEHHUS yrjia BHYTPEHHEro TPEeHUS U yOEeIbHOT 0
CIIeTJIeHUsI, OCPeIHEeHHbIe 10 TIyOuHe hs] U oIpenesisieMble B
COOTBETCTBUHU C I'OCT 12248-78 1o MeTony
KOHCOJIUOINPOBAHHOTO IPEHUPOBAHHOI'O Ccpe3a: Impu riyouHe 6
M < h £ hs] 3HaueHNEe T, IPUHUMAETCS IMOCTOSSHHBIM M PAaBHEIM
3Ha4YeHUIo tj Ha TIyOuHe 6 M;

Szg - BepPTHKAJIbHOE HaNpPsSXKeHWe (2)T coOCTBEHHOTO Beca
BOJIOHACHIIIIEHHOr 0 TpyHTa, Klla (Tc/M“);

hi - TommuHA, M, i-TO CJIOS HTPOCAOOYHOTO T'PYHTA, OCEOAoIIero
IpY 3aMayWMBAaHUM ¥  COIIPHKACAWIIErocs ¢ OOKOBOU
ITOBEPXHOCTHIO CBAH.
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8.12. Hecymywo cnocobHocts Fg, KH (Tc), cBaii, paboTamomumx Ha
CXKUMAIOITYI0 Harpy3KYy, CIeOyeT OnpenessiTh:

a) mo pe3yiabTaTaM CTaTHYECKUX HCIIBITAHWUM CBall C JIOKaJIbHBIM
3aMayvBaHUEM - KaK Pa3HOCTb MeXK[Oy HecCylllel CIIOCOOHOCTBhIO CBai
OJIMHOY | Ha BOABIUBAIOIIYI0 HAarpy3Ky U HECYIIel ClIoCOOHOCThIO CBaM
OIUHOU hg] Ha BRIOEPTUBAIOIIYIO0 HAarpy3KYy;

06) pacyeToM B COOTBETCTBUU C YyKalaHUSIMM I. 8.6 B YyCIOBUSIX
IIOJIHOTO BOJOHACHIIIEHUSI T'PYHTOB B IIpefejiax CJI0eB I'PYHTa HUKeE
royOuHb hsj.

8.13. [IpoBeeHre cTaTUYECKUX UCIBITAHUN CcBau B rpyHTax II Tuma
10 TPOCaJOYHOCTH SIBISIETCS 0053aTEJILHBIM.

8.14. [Inss 0cob60 OTBETCTBEHHHIX COOPYXKEHUNW U NPU MacCOBOU
3aCTpOMKe B paloHaX C HEW3Y4YEeHHBIMM TPYHTOBBIMH YCJIOBUSIMH
clemyeT NPOU3BOOUTH HCIBITAHUSA C OIUTEIbHBIM 3aMadyMBaHUEM
OCHOBaHHUSA [0 IIOJIHOTO MIPOSABJIEHHWS MPOCAfOK II0 IIpOorpaMMe,
pa3paboTaHHON [OJiT KOHKPETHHIX YCJIOBHUM C IIPUBJIEYEHUEM
CIenyaIu3upPOBaHHOU HayYHO-UCCIIeA0BaTEIbCKOM OpraHu3alui.

8.15. Ecniu Ha OOKOBOM MNOBEPXHOCTH CBali BO3MOXKHO IOSIBJIEHUE
OTpUIATEJIbHBIX CUJI TPEHUs, TO OCaAKy CBaHOro (yHOaMeHTa H3
BUCSYNX CBall CledyeT OIpPefeNsaTh KaK OJIs YCJIIOBHOTO (yHOaMeHTa,
KOTOPBLIM NPUHUMAETCS OTrPaHUYEHHBIM C OOKOB BepTUKAJIbHBIMU
IIJIOCKOCTSIMU, OTCTOSMIMMHK OT HapyXKHBIX T'paHel KpauHUX pPSAOOB
BEPTUKAJIBHBIX CBall Ha pacctosHuu hmitg(jII,mt/4), rtoe hmt -
pacCcTossHHWe OT HUXKHEero KOHIa cBau OO I'IyOuHH hs;; (JII,mt - TO Xe,
4yTO B popmyrie (29), onpenensieMoe B IIpefeiiax CI0eB Ha IIMyOuHy hmt.

[lpy mnomcyeTe HaArpy3oK K COOCTBEHHOMY BeCy YCJIOBHOTO
dyHmamMeHTa OOMXKHEL OBITH HOOABIEHBEl OTPUIlAaTEJIbHBIE (HEeraTUBHBIE)
CUJIBI TPEHUS, onpenesieHHble 1Mo Gopmyne (33) npu ImepuMeTpe U, M,
PaBHOM IepUMETPY POCTBEPKa B Ipefesiax €ro BLICOTH U NIEePUMETPY
KyCTa 10 Hapy2KHBIM I'PaHsIM CBai.

8.16. OmnpeneneHue HEpPaBHOMEPHOCTH 0CagoK CBaAMHBIX
(dyHmaMeHTOB B MIPOCANOYHBIX TPyYHTaxX [JI pacyeTa KOHCTPYKIUM
3MaHUU U COOPYXKEHUU [OOJIKHO TPOU3BOOUTLECA C y4ETOM
IIPOTHO3UPYEMBIX U3MEHEHUN THAPOTe0IOTUYECKUX YCIIOBUHU TIJIOLIanu
3aCTPOUKM U BO3MOXKHOTO Hamubosiee HeOJIAronmpusiTHOrO BHUOA U
pacIioyioKeHUsT MCTOYHMKA 3aMaydBaHUSA II0 OTHOIIEHHI0 K
paccuuThiBaeMoMYy pyHOaAMEHTY WU COOPY2KEHHUIO B LIEJIOM.
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8.17. B rpyHTOBBEIX ycCioBUsX Il Tuma B ciaydae, KOrga BO3MOXKHAa
Impocajka TpyHTa OT COOCTBEHHOTO Beca, NpPUMEHEHHEe CBaWHBIX
(dyHOmamMeHTOB He HCKJIIOYaeT Heo0X0OUMOCTH BBITIOJIHEHUSI
BOMO3AIUTHLIX Meponpusatuii. IIpm 3TOM [OOKHA OBITH TaKXkKe
IIpeayCcMOTpeHa pa3pe3Ka 3JaHWM OCaJOYHLIMU IIBaMU Ha OJI0OKH
IIPOCTOH KOH(pUrypauuu. B MMPON3BOACTBEHHEIX 3OaHUSIX
ITPOMBIIIIEHHBIX TPeANpUATHM, 000pYyIOBaHHBIX KpaHaMu, KPOME TOTO,
OONMXKHBI OBITH IIPEAYCMOTPEHBI KOHCTPYKTUBHBLIE MEPOIIPUATHS,
oOecrneyuBalolliie BO3MOXKHOCTh PUXTOBKM IIOJKPAHOBBIX IIyTEM Ha
YyOBOEHHOE 3HaUEHUE pPaCYyeTHOU OCaJKM CBaAMHBIX (yHOAaMEHTOB, HO HE
MeHee TIOJIOBUHEI IIPOCaJKU 'PyHTa OT COOCTBEHHOTO Beca.

8.18. IIpu mpocagkax rpyHTa OT COOCTBEHHOTO Beca Oonee 30 cMm
clegyeT YYUTBHIBATb BO3MOXKHOCTb TOPH30HTA/IbHBIX IIepeMeIleHUU
CBaWHBIX (PYHOAMEHTOB, IIOHAAalOIMIUX B IIpedesibl KPUBOIWUHEUWHOU
4YaCTU IIPOCafOYHON BOPOHKHU.

8.19. B rpyHTOBEIX ycnoBuax Il Turia npu onpeneseHUM Harpy3oK,
OEUCTBYIOIINX Ha CBaWHBIM (QyHOaMeHT, CJIegyeT V4YUTHIBaATh
OoTpullaTesJIbHbBle CUJIBL TPEHUs, KOTOpble MOTIYT IIOABJIATHCA Ha
pPacCIoJIOXKEHHBIX BHIIIE TIOMOIIBHI CBAMHOTO POCTBEPKa OOKOBHIX
IIOBEPXHOCTSX 3arayOJIeHHBIX B TPYHT YacTeW 3OaHus WU
COOPYZKEeHUs.

8.20. IIpu mpuMeHeHHU CBaWHBIX (PyHOaAMEHTOB IIJIaHUPOBOYHBIE
IIOOCHIIKKM TPYHTOB Oonee 1 M Ha TeppUTOPHUAX, CIIOKEHHBIX
IIPOCaJOYHBIMM TI'PYHTaMM, IOONYCKAITCS TOJIBKO IIPU CIeluajlbHOM
000CHOBaHUU.

8.21. [Ipu mpoeKTUPOBaHUU CBaAWHBIX (PYHOaMEHTOB, YCTPauBaeMBbIX

B TPYHTOBBIX ycnoBusax II Tuma, Ko03hOUIIMEHT HaOeXHOCTH II0
Ha3HAYEHUIO He YYUTHIBAETCH.

9. OCOBEHHOCTHA
ITPOEKTUPOBAHUA
CBAUHbLBIX ® YHIAMEHTOB B
HABYXARKOINIUX I'PYHTAX

9.1. IIpu NpPOEKTUPOBAHUU CBaMHBIX (QYHIAMEHTOB B HaOyXalOIIUX
TPYHTaxX MOOMNyCKaeTCs IIpedycMaTpuBaTh KaK TIIOJIHYI0O IIPOPE3KY
CBasiMM BCel TOJIIM HaOyXalolIuX TPYHTOB (C ONMpaHUEM HUXKHUX

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 80



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

KOHIIOB Ha HeHaOyxalollle TPYHTHI), TaK U YAaCTUYHYIO IIPOPE3KYy (C
OoNMpaHWeM HUKHUX KOHIIOB HEIIOCPEACTBEHHO B TOJIIIle HaOyXaloIIux
TPYHTOB).

9.2. PacueT cBalHbIX (YHIAMEHTOB B HaOyXaloUIuX I'PyHTax CleayeT
IIPOU3BOOUTL II0 TIIPENEJbHBIM COCTOSSHUSIM B COOTBETCTBUU C
TpeOOBaHUSIMM, NPUBEOEHHLIMM B pas3n. 3-6. IIpu pacyeTe CBaMHBIX
dyHmamMeHTOB B HaOyxalomux TIpPyHTax OO AedopMalusM HOOJIKEH
TaKXe BBHIIIOJHATHCA HOOIIOJIHUTENIBHEIM pacyeT II0 OIpenesieHUuIo
rnogbeMa cBall Ipu HaOyXaHUU I'PYHTaA B COOTBETCTBUU C TPeOOBaHUAMU
nmo. 9.4-9.6.

9.3. Tlpu pacueTe cBavHBIX (QYHOAMEHTOB B HaOyxaloIIuxX IpyHTax
II0 HeCyIled CIOCOOHOCTM 3Ha4YeHUS pPaCUYeTHHIX COIPOTUBJIEHUU
HaOyxalomuxX TPYHTOB IIOA HHUXKHUM KOHIIOM R u Ha OOKOBOU
IIOBEPXHOCTHU fi CBauW WMJIM CBauU-O0O0JIOYKU HOJIKHBI ITPUHUMATHLCS Ha
OCHOBaHMU pe3yJIbTaTOB CTaTU4YECKUX MUCIBbITAHUM CBall U CBau-
IITAaMIIOB B HaOyXaloIIuX I'PYHTaX C 3aMaudydBaHUEM Ha CTPOUTEJILHOU
IJIOIIafgKe WIW IIpUerarmIux K HEUW TEePPUTOPUAX, HUMEIOIINX
aHAJIOTU4YHBIE T'PYHTHL. [Ipy OTCYyTCTBUM KO BpeMEHU NPOEKTUPOBAHUS
CBaWHBIX (PyHOaMEHTOB Pe3yJIbTAaTOB YKa3aHHBIX CTATHYECKUX
HCOBITAHUM pacyeTHOE CONPOTUBIEeHVEe HaOyXaloUuxX TPYHTOB IO
HU>KHUM KOHIIOM R 11 Ha 60KOBOII IIOBEPXHOCTH fj CBall U CBal-000JI0UeK
guaMeTpoM MeHee 1 M [OOIycKaeTCs HNpUHUMAThH o Tabn. 1, 2 u 7
KaK [OJjid HeHaOyxaloIIuxX TIPYHTOB C BBeOEeHUEM [OOIMOJIHUTEIbHOTO
Koa(pduimenta ycmoBuii paboTel rpyHTa gc = 0,5, y4uUTBIBAaeMOro
HEe3aBUCUMO OT [OpPyrux Ko3(POPUIIMEeHTOB  yCJIOBuUM  PabOTHI,
IIPUBEOEHHBIX B Tab. 3 u 5.

9.4. TIlogpeM hsw,p, M, 3a0OUBHEIX CBal, IIOIPDyKEHHEIX B
IIpeOBapUTESIbHO MPOOYpPEeHHbIE TUAEPHBIE CKBAaXKWHBI, HAaOMBHBIX CBai
0e3 yHmIMpeHUsI, a TaKXkKe CBal-000JI0YEK, He IIPOpe3aloIInux
HaOyXalollylo 30Hy I'PYHTOB, CJIeAyeT or{]rb%?nmb o hopmyie

(hyy ~ly JOHBE,  ——— IV
hsw,p = ¥ 1 (35)

rae hsw - TOObeM MOBEPXHOCTH HaOyXaloIllero rpyHTa, M;

h¢sw,p - mogbeM cos TPyHTa B YPOBHE 3aJIOXKEHUSI HHUXKHEro KOHIla
cBal (B clydae IIpope3Ku HaOyxarolero rpyara h¢sw,p = 0), m;

W, w - koadpdunmeHnTs, omnpenensieMble Mo Tabm. 17, nmpu atoMm W
3aBHCUT OT TIIOKa3aTelsd d, KOTOPHIM XapaKTepusyeT
yMeHbllleHne nedopMalum 10 TIJIyOuHe MacCuBa IIpU
HaOyxXaHUU TPYHTA M IIPUHUMAETCS OIS HaOyXalomux TJINH:
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capmartckux - 0,31 M
0,42 m'!

1

u - TIepuMeTp CBau, M;

, apanbCckux- 0,36 M

1 XBAJIBLIHCKHUX -

N - pacueTHas Harpy3ka Ha cBawo, KH (Tc), ompeneneHHas C
KO3(PUIMEeHTOM HafeXkXHOCTH 10 Harpyske gf = 1.

[IpemenbHBIE 3HAQUYEHUS HOObeMa COOPYXKEHUU, a TaKXKe 3HauyeHUe
rmogbeMa MOBEPXHOCTM HalOyxalollero rpyHta hsw U IIogbeMa CJlos
IrPyHTa B YPOBHE PACIIOJIOXKEHHUsI HUKHHUX KOHIIOB CBau hsw,p ClemyeT
OITPENENsITh B COOTBETCTBUM C TpeboBanusmu CHull 2.02.01-83.

TaOonuma 17

Kosdpduinment W l'IlpI/I 3HAYEHUSX d,

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[nybuna M Koaddurment
MMOTPyKEHUI w, M2/xH (v2/TC)
CBau, M !
0,2 0,3 0,4 0,5 0,6

3 0,72 | 0,62 | 0,53 |0,46| 0,40

4 0,64 | 0,53 | 0,44 10,36 | 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)
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Kosdpduiment W l'IlpI/I 3HAYEHUSX d,

Hol;ﬂyZ?:Ham{ - Koaddurment
o w, M2/xH (M2/TC)
cBau, M

0,2 0,3 0,4 0,5 0,6

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. IIpu mpope3ke cBasMu HabOyXaloIIUX CJIOEB TPYHTaA U
3ariny0sieHuuM uX B HeHaOyxawllnyue TPYHTHI TOObEM CBaWHOTO
dyHmameHnTa OygeT mMpakKTUYEeCKU UCKITIOUEH IIPU COOIIOOEHUN YCIIOBUS

Nz Fm—ﬁ,

4 (36)

roe Fsw - paBHOOEHCTByIOMIas paCYeTHBIX CUJI ImogbeMa, KH (Tc),
OenCTBYIOIINX Ha OOKOBOM MOBEPXHOCTH CBau, OoIpenensieMast
M0 pe3yJjibTaTaM WX IIOJIEBBIX HCIBITAHUM B HaOyXarolux
TPYHTaxX UJIM olpepdesisieMasi C UCIIOIb30BaHUEM HAaHHBIX TaOII.
2 ¢ yuyeToM Koa(dduiimeHTa HageKHOCTHA 10 HATrPy3Ke OIS CUJI
HaOyxaHus rpyHTa gf = 1,2;

Fgu - Hecymass cnoocobHoct, KH (TC), yd4YacTKa cBau,
PacIooKEeHHOT0 B HeHaOyxalollleM TpPYHTe, IIPU OeNCTBUU
BBIIEPTrUBAIOIIUX HAarPy30K;

gk - TO ke, 94TO B hopmye (2).

9.6. IlogpeM cBa¥ puaMmeTrpoM Oonee 1 M, He mIpope3aloIIUX
HaOyxalolqye CJIOM TPYHTAQ, MOOJIXKEH OIpemensaThCca KakK O
(yHmamMeHTa Ha €CTECTBEHHOM OCHOBAHMM B COOTBETCTBUU C
TpeboBanusiMu CHull 2.02.01-83. Ilpu 3TOM mOObEM CBaud C
VIIUPEHUEM [OJIKEH OIPEemeNsaAThbCsa IIPU [OeWCTBUU Harpys3km Fy,
paBHOM:

Fy=N + gII Vg - Fsw, (37)
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rge N, Fsw - TO ke, 4TO B hopmyne (36);

gII - pacyeTHOe 3HAQ4YeHUue yOeJIbHOI'0 Beca I'PYHTa, KH/M3 (Tc/

M3)'

7

Vg - o0BeM rpyHTa, NPEensTCTBYIOIIUK NOABEMY CBaw, M3,

IIPUHUMAaEMBI paBHBIM 00BbEMYy TpyHTa B IIpefenax
pacIIupPAIONIerocsi yCe4eHHOT0 KOHyca BEICOTOU h C HUXKHUM
(MEeHBIIMM) OMAMETPOM, PaBHBIM OUaMeTpPy yIIupeHus d, a
BepxHUM puameTtpoM d¢ = h + d (3meck h - paccrosHUe
OT IIPUPOOHOU MMOBEPXHOCTU I'PYHTA [0 CEPEOUHBI YIINPEHUST
cBau).

9.7. Ilpu NIpPOEKTUPOBAHUM CBaMHBIX (PyHOAMEHTOB B HaOyXarolIux
TpyHTax MeXK[Oy IIOBEPXHOCThI0O TPYHTAa U HHUXKHEN IIJIOCKOCTHIO
pOCTBepKa OONIXKEH OBITh ITPEAYCMOTPEH 3a30P pa3MepPOM, PaBHBLIM UJIU
0oJylee MakKCUMaJbHOTO 3HAYEHU S ITOObeMa I'PyHTa IIPU ero HaOyXaHUU.

[Tpu TommuHe ciosd HaOyxalollero rpyHTta MeHee 12 M gomyckKaeTcs
yCTpauBaTh POCTBEPK, ONUPAIOIINNCA HEIIOCPEACTBEHHO Ha ITPYHT, IIPU
CcoOJTIONEeHUH pacyeTHOT0 YCIoBUd (36).

10. OCOBEHHOCTH
IITPOEKTUPOBAHUA
CBAUHbBIX ®PYHIAMEHTOB
HA IIOJPABATBIBAEMbIX
TEPPUTOPUAX

10.1 TIlpu OpoOEeKTUpPOBaAaHMM  CBauHBIX (YyHOAMEHTOB  Ha
rogpabaTeIBaeMBIX TEPPUTOPUSAX KpoMe TpeOOBaHUM HACTOSIIUX HOPM
OOJIXKHBI coOoaThcst Takxke TpeboBanuss CHull 2.01.09-91: npu aTom
Hapsay C OaHHBIMU WHXKEHEPHBIX M3bICKAHUM OJIS NPOEeKTUPOBaAHUS
CBaWiHBIX (YHOAMEHTOB [OJIKHBI TaKXe HCIOJIb30BaThCsA HaHHBIE
TOPHO-TEOJIOTUYECKUX M3BICKAHUM U CBedeHuss 00 OXKHIOaeMbIX
nedopMamusax 3eMHOU IIOBEPXHOCTH.

10.2. B 3amaHum Ha NOpPOEKTUpPOBaHKE CBaAWHBLIX (PYHOIAMEHTOB Ha
rnogpabaTEIBaEMBIX TEPPUTOPHUSX HOJIXKHBEI COAEPKAThCS MOIy4YeHHBIE
[0 pe3yiabTaTaM MapKIIEeWAepPCKOT0 pacueTa OaHHBIe 00 0XKHOaeMBbIX
MaKCHUMalbHBIX OedopMalusax 3€eMHOM IIOBEPXHOCTH Ha ydacTKe
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CTPOUTENILCTBA, B TOM YHCJIe OCefaHUe, HaKJIOH, OTHOCUTEJIbHEIE
TOpPU30HTaJIbHbIE AedopMallud PACTIXKEHUS HIW CXKATUS, Paguyc
KPUBU3HBI 3€MHOM ITOBEPXHOCTHU, BEICOTA yCTYIIA.

10.3. PacyerT cBauWHBIX (YHOaMEHTOB 30aHUM U COOPYKEHUH,
BO3BOOUMEIX Ha  nompabaThiBaeMBIX  TEPPUTOPUAX, OOJIKEH
IIPOU3BOOUTHCS II0 IIPefesibHBIM COCTOSTHHUSIM Ha oco0oe codeTaHUE
Harpy30K, Hal3HayYaeMBIX C Y4YE€TOM BO3JOEUCTBUU CO CTOPOHEI
nedpopMupyeMoro npu nogpaboTke OCHOBAHUS.

10.4. B 3aBuUCHMOCTH OT XapaKTepa CONPSXKEeHUS T'0JI0OB CBaul C
POCTBEPKOM M B3aMMOJEWCTBUSA (PyHOAMEHTOB C TPYHTOM OCHOBaHUA
B IIpollecCe pa3BUTHS B HEM TOPU30OHTANbHBIX Oedopmainuii OT
oapabOTKY TEPPUTOPUU PA3TUYUAIOTCS CIIEOYIOINe CXEeMbl CBaMHBIX
byHmaMeHTOB:

a) XKeCTKHe - IIPU XKECTKOM 3aJesIKe TOJIOB CBall B POCTBEPK IIyTEM
3aaHKepUBaHUSA B  HEM  BBIIIYCKOB  apMaTyphl CBaud MM
HEIOCPEeOCTBEHHOU 3alejIKu B HEeM TI'OJIOBEI CBah B COOTBETCTBUHU C
TpeOOBaHUSIMHU, U3JIOKEHHBIMHU B II. 7.5;

0) mopmaTiIMBHIE - TIPU YCJIOBHO-IIAPHUPHOM COIIPSIXKEHUU CBaU C
POCTBEPKOM, BBHIIIOJIHEHHOM IIyTEeM 3aleJIKU €€ T'OJIOBEL B POCTBEPK Ha 5
- 10 cM unu conpsaXKeHus 4epes II0B CKOJIbXKEHUSI.

10.5. Pacuer cBauHBIX (YHOAMEHTOB UM HUX OCHOBaHUU Ha
rogpabaTeIBaeMbBIX TEPPUTOPHUIX OOJIZKEH TPOU3BOOUTHCS C YUETOM:

a) U3MeHeHUN (PU3UKO-MeXaHNYEeCKUX CBOMCTB I'PYHTOB, BEI3BAHHBIX
1moapaboTKOM TEPPUTOPUH, B COOTBETCTBUHU C TpeboBaHusaMHU 1. 10.6;

0) mepepacrnpenesieHuss BePTUKAIbHBIX HArpy30K Ha OTHOEJIbHBIE
CBaH, BLI3BAHHOT'O HAKJIOHOM, UCKPUBJIEHHEM U YCTyIn0ooOpa30BaHUEM
3eMHOI ITOBEPXHOCTHU, B COOTBETCTBUM C TpeboBaHusMu 0. 10.7;

B) [OIIOJIHUTEJIbHBIX HaArpy30oK B TOPU30HTAJIbHOU IIJIOCKOCTH,
BBI3BAHHBEIX OTHOCUTEIBHBIMU TOPU30HTABHEIMUA [OedopManusaiMu
TPYHTOB OCHOBaHUS, B COOTBETCTBUU C TpeboBaHusMU I1. 10.8;

10.6. Hecyyio ciocoOHOCTE 110 TPYHTY ocHOBaHUS Fcor KH (TC), cBant
BCEX BUIOB, pabOTalOIUX Ha CKUMAIOIYI0 Harpy3Ky, Ipu nogpaboTke
TEPPUTOPUHU CJIenyeT OIpenensaTsh no hopMmyie

Fer = ger Fa, (38)
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rae ger - KoadduimeHT ycnoBuit paboTh, YUYUTHIBAIOIINN N3MEeHEHUE
(pu3mKO-MexaHMYECKUX CBOMCTB I'PYHTOB U IlepepacipeneneHue
BEPTUKAJIPHLIX HArpy30K IIpU MNOoOpaboTKe TEPPUTOPUHU: [JIs
CBali-CTOeK B QyHOaMeHTax JIIOOLIX 3[aHUM UM COOPYXKEHUU gcr
= 1; Onsg BUCA4YUX CBall B (pyHOAMEHTaX MMONATIMBBIX 3OaHUU
U COOpyXKeHHH (HanpuMep, OOHOITAXHBIX KapKacCHBIX C
IIAPHUPHBIME omopaMu) dger = 0,9: Ons BHCAYMX CBal B
(dyHmaMeHTax KEeCTKUX 3H0aHUU U COOPYyXKEHUHN (Hampumep,
0eckKapKaCHBIX MHOTO3TaXXHBIX 3HaHUM C JKECTKUMHU y3JIaMW,
CUJIOCHBIX KOPITyCOB) gcr = 1,1;

Fgq- Hecymas criocobHOCTh cBau, KH (TC), onmpenesneHHast pacCdeToM
B COOTBETCTBHU C TPeOOBaHUSIMM Dal3n. 4 UMW oIpenesieHHas
M0 pe3ylabTaTaM IIOJIEBBIX UCCIEOOBAHWU, UCIILITAHUU CBau
OVMHAMHWYECKOM U CTaTUYEeCKOM Harpy3KaMu U 30HOUPOBaHUS
I'PYHTa B COOTBETCTBUU C TPEOOBAaHUSIMH pPa3. 5.

[TpuMmeuanue. B ciy4ae KpyTonagarmIlnnux MIj1acToB, KpOMe TOTO,
cilegyeT y4YUTHIBaTh 3@BUCALIUUW OT 3HAYEHUS OTHOCUTEJIbHOU
TOPU30HTAJILHOU nedopManuu €eh, MM/M, OOIIOJITHUTEJIbHBIU
Koo dumueHT ger = 1/(1 + 100 ep).

10.7. [JomonHuTeNbHEIE BePTUKaIbHBIE Harpy3kKu + DN Ha cBau UJu
CcBan-000JI0YKY 3H0aHUU M COOPYXKEHUU C IKECTKOU KOHCTPYKTUBHOM
CXeMOU ciiefyeT ONpenensaiTh B 3aBUCUMOCTHU OT paCUYEeTHHIX 3HAUYEHUU
BEPTUKA/IbHLIX  I[EepeMeIleHnd  CBal, BBI3BAHHBIX  HAKJIOHOM,
HCKPUBIIEHHEM, YCTyIIoOOpa3oBaHHEM 3€MHOU NIOBEPXHOCTH, a TaKxKe
TOPU30HTAJIbHBEIMU OedopMalusiMU TPYHTOB OCHOBaHUSA IIPU YCIIOBUAX:

a) cBauHble (QyHOaAaMEHTHl K3 BHCAYHWX CBal M UX OCHOBaHUSA
3aMEeHSITCI B COOTBETCTBHUM C 1.6.1 ycCnoBHBIM (yHOaMeHTOM Ha
€CTeCTBEeHHOM OCHOBAHMUU;

0) ocHOBaHME YCJIOBHOTO QyHOaMeHTa IMIPUHUMAETCS JIUHEWHO
neopMUPYEMBIM C IIOCTOSHHBIMU [IIO OjMHE 3HaHusA (COOPYKEHUs)
WIW BHIIEJIEHHOTO B HeM oOTcekKa] wMopmynem pedopMalum u
KO3 (PUIIMEeHTOM IIOCTEJIU I'PYHTAa.

OnpepnerneHue OOIOJIHUTEJIbHBIX BEPTHUKAIBHBIX Harpys3oK
IMIPON3BOAUTCS OTHOCUTEILHO MPOOOIbHON U MOIIEPEYHOM OCEeU 3MaHMU.

10.8. B pacuetax cBauWHBIX (YHOAMEHTOB, BO3BOOUMBIX Ha
nogpabaTeIiBaeMbIX TEPPUTOPUSX, cienyet YYUTHIBATH
OOIOJIHUTEJIPHEIE YCUJINS, BO3HUKAWIIVWE B CBasgX BCJIEACTBUE WUX
paboTel Ha u3rub IO BINUSHUEM TOPU30HTAJILHBIX II€peMelleHuN
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TPyHTa OCHOBAHUS IpPU IOAPabOTKE TEPPUTOPUU IO OTHOIIEHUIO K
IIPOEKTHOMY TI0JIOKEHUIO CBau.

10.9. PacueTHOe TOpU3OHTAJIbHOE IIEepeMeEIleHue Usr, MM, I'DYHTa
IIpu ToApaboTKe TEPPUTOPUM CIIENYET OIIPENessATh Mo popMyJie

usr = gf gc eh x, (39)

rae gf gc - COOTBETCTBEHHO KO3G(UIIMEHTEl HaJle?KHOCTH 10 Harpy3ke
U YyCIOBHUU pabOTHl [JI1 OTHOCUTENbHBIX TOPU30HTAIbHBIX
medopmanuii, npuHuMaeMbie cornmacio CHwull 2.01.09.-91;

eh - oXugaemMoe 3HaYeHHWE OTHOCUTENbHOW TOPU30HTAJIbHOU
medopmalinm, ornpemensieMoe 10 pe3ynbTaTaM
MapKIIlelgepcKoro pacueTra, MM/M;

X - PpacCTOsHHE OT OCH pacCMaTpPHUBaeMOU CBau OO0 IIeHTPalbHOU
ocU 37aHusA (COOPYXKEHMSI) C POCTBEPKOM, yCTpauBaeMbIM Ha
BCIO [OJIMHY 3maHusd (oTceKa), MU A0 OJI0Ka XKECTKOCTH
KapKaCHOTO 3OaHus (0OTceKa) C POCTBEPKOM, yCTpauBaeMBIM
TOM OTHAEeJIbHBIE KOJTOHHEI, M.

10.10. CpauHble QyHOAMEHTH 3TaHUU U COOPYKEHMNU, BO3BOOUMEIX
Ha noxapabaThIBAEMBIX TEPPUTOPHUSAX, CIIeOyeT MPOEKTHUPOBATh HCXOMs
U3 YCJIOBUM HEOOXOOMMOCTU Ilepefadyd Ha POCTBEPK MUHUMAJIbHBIX
YCUIIUM OT CBal, BO3HUKAIOIIMX B pe3yjbTaTe gedpopManuud 3eMHOU
IIOBEPXHOCTH.

I[Ins BBITONTHEHUS OSTOT0 TpeboBaHUSA HEOOXOOMMO B IIPOEKTax
IIpeaycMaTpUBaTh:

a) pa3pe3Ky 3OaHusA UM COOPYKEHHUS Ha OTCEKHU /IS YMEHbIIEeHUS
BIIUSIHUS TOPU30HTAJILHBIX IIepeMeNIeHU I'PyHTa OCHOBAHUS;

0) mpeuMyllleCTBEHHO BHCSIYME CBau [OJId 3OaHUM U COOPYXKEHUU C
KECTKOM KOHCTPYKTHBHOM CXEMOU [Jisi CHUXKEHUS HOOIIOJIHUTEJILHO
BO3HUKAIOIIUX YCUJIMKM B BEPTUKAJIbHOU IIJIOCKOCTU OT HCKPUBJIEHUS
OCHOBAHUSI;

B) cBau BO3MOXKHO MEHbIIIENU JKECTKOCTH, HampuMep
Ipu3MaTU4dYeCKre, KBaJpaTHOIO HJIA IIPAMOYIOJIBHOTO IIOIIEPEYHOTrO0
CeyeHHs, IpHUYEeM CBaW I[PSIMOYTOJIbLHOTO Ce4YeHus cienyer
pacmosiaraTh MeHbIIIed CTOPOHOU B IIPOAOJIBHOM HallpaBJIEHUM OTCeKa
30aHUusd;
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') IPEUMYILEeCTBEHHO II0JaT/INBbie KOHCTPYKIMK COMNPSIXKEHUSA CBau
C pPOCTBEPKOM, YKa3aHHbIe B 11. 10.4;

)I) BhIDaBHUBaHUE 30aHUN C IIOMOIIBIO OJOMKPATOB HWIIN JOPYTUX
BBEIPABHHUBAIOIIIUX YCTpOﬂCTB.

[Ipu pa3pes3ke 3maHUS WM COOPYKEHHUS Ha OTCEKU MeXKAy HUMU
B POCTBEPKE CJIeOyeT IpeaycMaTpuBaTh 3a30phl (medopManmoHHEIE
IIIBBI), pa3Mephl KOTOPBIX OMNPEHOEeNsoTCS KaK O/ HUKHUX
KOHCTPYKITUM 3TaHUN U COOPYKEHUN B COOTBETCTBUU C TPEOOBAHUSIMU
CHulI 2.01.09-91.

10.11. Csalinble pyHOAMEHTEHI ClieqyeT IPUMEHATh, KaK IIpaBUjIo, Ha
rnogpabaTeiBaeMbIX Tepputopusx I - IV rpynmn, B ToM 4ucine:

a) C BUCSYMMM CBasiMM - Ha Tepputopusax I - IV rpynn gns mro0bx
BHUJOB U KOHCTPYKIIUU 3TaHUU U COOPYKEHUU;

0) co cBasIMU-CTOMKaMMU - Ha TeppuTtopusax III u IV rpynn gnsa 3ganui
U COOPYXKEHHUM, MPOEKTUPYEMBIX C MOHATIMBOM KOHCTPYKTHUBHOU
CXeMOHU 3[aHus IIPU UCKPUBIEHUU OCHOBaHUSA, a miasd IV rpymnmsl -
TaKXe U IO 30aHUUM U COOPYXKEHUH, IPOEKTUPYEMBIX C ZKECTKOU
KOHCTPYKTHBHOU CXEMOU.

[Ipumeuvanus: 1. [leneHue moapabaThIBAEMBEIX TEPPUTOPHUM Ha
rpynmnsl npuHATO corjtacHo CHwull 2.01.09-91.

2. CBau-o0o0mouky, HaOuMBHBIE W OypoOBble CBau OuaMeTpoM Oojiee
600 MM U Opyrue BUOBI XKECTKUX CBaul HOOIIyCKaeTCs NPUMEHSATh, Kak
[IpaBUJIO, TOJIBKO B CBAaMHBIX (PyHOaAMeHTaX C IIOJAT/IMBOM CXEMOU IpPHU
COMPSXKEHNHN UX C POCTBEPKOM 4Yepe3 MIOB CKOoNIbxXeHusd (cM. m. 10.4.).

3. 3arnmy0neHue B TPYHT CBali Ha moApabaThbiBaeMBIX TEPPUTOPUSIX
OOJI2KHO OBITH He MeHee 4 M, 3a HUCKJIIOUEeHUEM CIIydYaeB ONMPaHUs CBaM
Ha CKaJIbHbI€ TPYHTHI.

10.12. Ha mnompaGaTeiBaeMbIX Tepputopusx Ik - IVK rpymnm c
BO3MOXKHEIM 00pa30BaHMEM YCTYIIOB, a TaKXe Ha IUIolagKax C
reoJIOTUYEeCKMMHM HapyLIEHUSMHU NMPUMEHEHNe CBaWHBIX (yHOaMEHTOB
OOTIYCKaeTCs TOJILKO MPU HAJIMYUM CIeIUaIbHOTo 0O0CHOBAHUS.

10.13. KOHCTpyKLUSI CONpPSKEHUsI CBal C POCTBEPKOM MHOJIKHa
Ha3Ha4vaThCH B 3aBUCUMOCTHU oT 3HaYEeHUs 0XKHUaeMOro
TOPU3OHTAJILHOTO IepeMelleHuss TPyHTa OCHOBAHHUS, IIPUYEM
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npenesbHbBIe 3HAUEHUS TOPU30HTAJIbHOTO IIepeMEeIeHus OJIg CcBall He
OOJIZKHEI ITPEBHILIATH IIPU CONPSAXKEHUU C POCTBEPKOM (cM. m. 10.4), cm:

2 - ZKeCTKOM;
5 - MOOaTIUBOM, YCIIOBHO-IIIAaPHUPHOM;
8 - TO XKe, yepes II0B CKOIbXKEHUS.

[IpumeyaHnue. [I151 CHUXKEHUS 3HAQUEHUU YCUJINU, BOSHUKAIOIIUX B
CBasiX U POCTBEPKE OT BO3LOEUCTBUS TOPU3OHTAJIBHBIX IIepeMelleHUuu
TPyHTa OCHOBAHUS, a TaKXe AOJisi obecliedyeHHUs] IIPOCTPAHCTBEHHOM
YCTOWYMBOCTU CBAWHBIX (DYHOAMEHTOB 30aHUS (COOPYyXKEHUS) B ILIEI0M
CBaW CBaAMHOTO IIOJII B 30HE HOEUCTBUS HEOOJbIINX IepeMelleHun
rpyHTa (go 2 cM) cienyeT npenycMaTpuBaTh C JKECTKUM CONPSAXKEHUEM,
a OCTaJIbHBIE - C MOJATJIMBBLIM (IIAPHUPHBIM UJIU COIIPSAXKEHUEM 4depes
III0B CKOJIbXKEHUS).

10.14. CpaliHble pPOCTBEPKM [OJI2KHBI pPaCCUYUTHIBATHCA Ha
BHEIIEHTPEHHOE DPaCTSKeHUe U CKaThe, a TaKXKe Ha KpydeHue IIpu
BO3[IEUCTBUM Ha HUX TOPU30HTAJILHBLIX OIIOPHBIX peakliuid OT CBau
(TmorepeyHoM CUJIBI ¥ M3rubaroliero MOMeHTa), BEI3BAHHBEIX OOKOBBIM
maBiieHreM OedopMHUPYyeEMOTO IpU noapaboTKe rpyHTa OCHOBAHUS.

10.15. TIpu npuMeHeHUUH CBaWHBIX (QYHOAMEHTOB C BBICOKUM
POCTBEPKOM B OETOHHBIX ITOJIaX WU OPYTUX KECTKUX KOHCTPYKIUIX,
yCTpauBaeMbIX Ha I[IOBEPXHOCTHU TI'PYHTa, CJieayeT IIpenycMaTpuBaTh
3a30p [0 BCeMy IIepUMETPY CBaul LUIMPUHOU He MeHee 8 CM Ha BCIO
TOJILIUHY KECTKOU KOHCTPYKLMHU. 3a30p CjenyeT 3allOJIHATH
IUTACTUYHBLIMKA WJIM YIOPYTUMU MaTepuajiaMi, He 00pa3yoIuMu
KEeCTKOU OIOophl [OJIA CBaul IIPA BO3OEUCTBUM TOPU3OHTAJIBHBIX
repeMelleHuy rpyHTa OCHOBaHUSA.

11. OCOBEHHOCTH
IIPOEKTUPOBAHUA
CBAMHBIX ®YHIAMEHTOB B
CEMCMHUYECKHUX PAMOHAX

11.1. ITpu NpoeKTUPOBaHNM CBAWHBLIX QyHOaMEHTOB B CEICMHUYECKUX
parioHax Kpome TpeOOBaHMU HACTOSIIUX HOPM CleayeT coOiiomaTh
Takke TpebOoBaHusi CHull 11-7-81 *; mpu 3TOM B MHOOIIOJTHEHUE K
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MaTepHagaM UHXKEHEPHBIX U3BICKAHUM OIS TPOEKTUPOBAHUS CBAMHBIX
byHDaMeHTOB HOJIKHBI OBLITH MCIIONb30BaHbI JaHHBIE CEUCMUYECKOTO
MUKPOPaMOHUPOBAHUS IIJIOMIagKU CTPOUTEIIHCTRA.

11.2. CpaviHble (yHOAMEHTHl 30aHUM U COOPYXKEHUH C y4eTOM
CEeMCMUYECKUX BO3OENUCTBUM [OJIXKHBI PACCUUTHIBATHCS Ha ocoboe
coueTaHVe HArpy30K II0 IIPeAebHBIM COCTOSHHUSM II€PBOU T'PYIIIIHL.
[Tpu aTOM HEOOXOOMMO ITPeAyCMaTpPUBaTh:

a) ompepesieHHe HECYIIeW CIIOCOOHOCTH CBaMl Ha CXKHMAIOUIYI0 U
BLIIEPruBalONIyl0 Harpy3KM B COOTBETCTBUM C TPeOOBaHUSAMU pa3d. 4;

0) TpOBEpPKYy YCTOMYUBOCTHM TPyHTa IO YCIOBUIO OTPaAHUYEHUS
OaBJIeHHUs, IlepejaBaeMoOro Ha I'PYHT OOKOBBLIMU IOBEPXHOCTSIMU CBaWy,
B COOTBETCTBUU C TPEOOBAaHUSAMU PEKOMEHAYEMOTO IIPUIIOXKEHU 1;

B) pacyeT CBal IO NPOYHOCTU MaTepualla Ha COBMECTHOE OeNCTBUE
pacyeTHBIX YCUJIMM (IPOOONBPHOM CHIIBI, HU3rubOalollnero MOMEeHTa u
IIOIIEPEeYHOM CUJIIbI), 3HaYEeHUS KOTOPBIX OMPENesIIIOTCS 0 YKa3aHUIM
PEKOMEHOyeMOTro IPUI0oXeHWd 1 B 3aBUCHUMOCTH OT PpacCyYeTHBIX
3HaUYEHUU CEeMCMUYECKNX Harpy3o0K.

[Ipy yKa3aHHBIX B IIOAIIYHKTaxXx «a» - «B» pacyeTax [OOJIXKHBI
BRITIOTTHSAITHLCSI TaKxKe TpeOoBaHUsI, IpuBeaeHHble B oo, 11.3 - 11.8.

[IpumeyaHue. [Ipu  ompemeneHUM  pacyeTHBIX  3HaAYEHUU
CEMCMUYECKUX Harpys3o0K, OeUCTBYIOLIUX Ha 30aHWEe UJIU COOpPYyXKEeHUe,
BBICOKHWM CBAWHBIM POCTBEPK CledyeT paccMaTpuBaTh KaK KapKaCHBIU
HUXKHUM 9TaxX.

11.3. [Ipu pacueTe HecCyIled CIIOCOOHOCTH CBall Ha CXKMMAIOIIYIO
WM BBIIEPrUBaIOIIYyI0 HArpy3ky Feq 3HaueHus R u fi cienyer
YMHOXKUTH Ha MMOHUZXKAIOINEe KO3(DDUIIUEHTH yCI0BUM PabOTH I'PyHTa
OCHOBaHUA geql U geq2, IpUBeNeHHbIe B Tal. 18.

3HaueHus R cregyeT TakKe YMHOXKUTH Ha KO3(QPUIHMEHT yCIOBUU
paboTEL geq3, IPUHUMaEMEIN: geq3 = 1 mpu

£33 1 geq3 = 0,9 npu
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£ < 3, roe

fanBeneHHaﬂ OJVuHa CBaW, oIopefgenseMass OO yKa3aHUIM
PEKOMEHOyeMOro Ipunoxenud 1.

KpoMe Toro, compoTuUBJIeHHME TIPyHTa fi Ha OOKOBOM IIOBEPXHOCTHU
CcBau [0 pacyeTHOU rnyO6uHsl hd (cMm. m. 11.4) cnemyeT OpUHUMATh
PaBHBIM HYJIIO.

11.4. PacueTtHass rnyObmHa hgd QO KOTOPOM He YYUTHIBAETCS
COIIPOTUBJIEHUNE I'PyHTa Ha OOKOBOM ITOBEPXHOCTHU CBau, ONIPEHENIIeTCs
mo ¢opmyne (40), HO mpuHUMaeTcs He 6osee 3/ae:

@A + e M)
d = :
&y
b(—rﬁgﬂ +c]
e ! (40)
roe aj, a2, a3 - 0e3pa3MepHBle KO03(M(PUIMEHTH, PaBHLIE

cooTBeTCcTBeHHO 1,5; 0,8 u 0,6 mpu BLICOKOM POCTBEPKE U
OJI OTHOEeNIbHO cToslley cBau u 1,2; 1,2 u 0 - npu KeCTKOu
3a7eIKe CBau B HU3KHM POCTBEPK;

H, M - pacyeTHBIe 3HAYEHHUSI COOTBETCTBEHHO IOPU30HTAIbLHOM
cunsl, KH (Tc), u u3rudarmoniero MoMeHTa, KHXM (TCXM),
NPUJIOKEHHBIX K CBae B YPOBHE ITOBEPXHOCTHU I'PYHTA IIPHU
0CcO00OM COYeTaHWH HArpy30K C y4eTOM CEeUCMHYEeCKUX
BO3MEUCTBUMY;

de - Ko3dpdumueHTt pgedopmanuu, 1/mM, ompemensieMbll II0
PEKOMEHIyEeMOMY IIPUJIOKEHUIO 1;

bp - ycnoBHasg WIMpUHA CBau, M, OIpefenseMas IO
PEKOMEHAyeMOMY IIPUIIOKEHNIO 1;

ql - %acquﬂoe 3Ha4YeHUe yOeJIbHOI'O Beca I'pyHTa, kH/m> (Tc/
M~), opefesisieMoe B BOLOHACHIIIIEHHEIX TPYHTaX C Y4eTOM
B3BEIIWBAIOILIETO OEUCTBUS BOLEL;
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jI, cI - pacyeTHbIe 3HAYEHUS COOTBETCTBEHHO yIrjla BHYTPEHHETO
TPEHUS TPYHTA, Tpaf, U YOeJIbHOTO CIeNIeHus TpyHTa, KH/
M~ (Tc/M“), NPpUHUMaeMble B COOTBETCTBUU C YKa3aHUSIMU
on.3.5u11.5.

11.5. OmnpepeneHue pacyeTHOM TIyOMHBI h4d TIpU BO3OEUCTBUU
CelCMMYECKHUX HArpy30K cJjiegyeT IIPOu3BOOUTH, IPUHUMAs 3HAUYEHUS
pacyeTHOTO Yyria BHYTPEHHETr0 TpPEeHUSd JjI YMEHBbIIeHHBIMU OIS
pacyeTHOU CeCMUYHOCTH 7 OasIoB - Ha 2°, 8 6asioB - Ha 4°, 9 6ansoB
-Ha 7°.

11.6. TIpu pacyeTe cCBaWHBIX (YHOAaMEHTOB MOCTOB BJIUSIHUE
CEeUCMUYECKOr0 BO3OEeUCTBUSA Ha YCJIOBUS 3alellKu CBau B
BOJOHACHIIIIEHHBIX ITBIJIEBATHIX ITIeCKaX, B IILIJIEBATO-TTIMHUCTHIX IPYHTAX
C mnoka3sarteneM Tekydectu I;, > 0,5 ciemyeT y4UTHIBATH NOyTEM
noHuxkeHuda Ha 30 % 3HaYeHUU KO3(PPUIIMEHTOB IIPOIIOPLHUOHAIbHOCTHU
K, npuBeeHHEIX OJIs 3TUX TPYHTOB B PEKOMEHyeMOM IPUoxeHuu 1.

B pacuerax Hecylled CIOCOOHOCTM CBalli IIpU [IeHUCTBUU
TOPU30HTAJIbHOU HArPy3KU CleOyeT YYUTHIBATh KPaTKOBPEMEHHBIN
XapakTep BO3OEUCTBUS CEUCMUYECKOU HArpy3KU IIyTEM IIOBHIIIEHUSA
Koo dumuenta h2 B dopmyne (24) peKOMEHOYeMOTr0 OPUIOKeHus 1.
[Tpu pacyeTtax OOHOPAOHBIX PYyHOIAMEHTOB Ha HAarpy3Ku, OEUCTBYIOIINE
B IIJIOCKOCTH, IEPHEHOUKYIAPHOU PAOYy, 3HaUYeHHe Koadpduiuenta h2
yBenuuuBaeTcsa Ha 10 %, B ocTajbHEIX ciiy4dasXx - Ha 30 %.

Taonuia 18
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KoabdunueHnT ycnoBuit paboThl geql AJIst KODPEKTUPOBKY 3HA4YEHUN
R nipu rpyHTax
IBIJIEBATO-
PacueTHas
. - TJIMHUCTBIX
CEeHUCMUNYHOCTbD rmecyaHbIX CpegHen
N IIecYaHBIX IJIOTHBIX npu
30aHUUN U IIJIOTHOCTHU
. IIoKas3aTeje
COOpPY2KEeHUM,
TEKy4eCTH
OaJIIb
MaJIOBJIa>KHBIX|HACHIIIIeHHBIX | MaJIOBJIaXKHBIX |HACHIIIeHHBIX| IT, < |0 £ I,
U BJIQXKHBIX BOJOU ¥ BIIQXKHBIX BOIIOU 0O |£0,5
7 1 0.9 0,95 0.8 1 095
0,9 - 0,85 - 1 0,9
8 0.9 0.8 0,85 0.7 0,95| 09
0,8 - 0,75 - 0,95| 0,8
9 0.8 0,7 0,75 - 0.9 [0.85
0,7 - 0,6 0,85 0,7

[IpuMevaHusa: l. 3HaUEHUSA Jeql U Jeq2, YKa3aHHBEIE HAll 4€PTOU, OTHOCATCSA K 3

2. 3HadeHUs: KOODPUIIMEHTOB Jeql U Jeq2 CllenyeT yMHoOXKaTh Ha 0,85, 1,0 unu 1,15
paiioHax C HOBTOPSAEMOCTHIO 1, 2, 3 COOTBETCTBEHHO (KPOME TPAHCIIOPTHBIX U TUOPOTE

3. OmnpemeneHue HeCyIled CIOCOOHOCTM CBal-CTOEK, OMNUPAIOIIMXCS Ha CK
IIPOU3BOOUTCSA 0e3 BBeAeHUs NONOIHUTENIbHBIX KO3()(PUIMEeHTOB YCI0BUN PAOOTH Jeq]

11.7. Hecymas cnocoOHOCTb cBau Feq, KH (TC), paborarpmen Ha
BEPTUKATbHYIO CXUWMAIIIYI0 U BBOEPTUBAIOIIYI0 HArpy3KH, II0
pe3ynbTaTaM ITIOJIEBBIX MCIIBLITAHUM [OJIKHA OIIPENeNsiThCSI C YY4eTOM
CEeMCMUYECKUX BO3OEUCTBUM 110 PopMyIie

Feq = keq Fd, (41)
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roe keq - KO3(P(PHULMHEHT, YyYUTHIBAIOIIUM CHHUXKEHHE HecCyllel
CIIOCOOHOCTM CBaW TNPU CEUCMHYECKHUX  BO3IOEHCTBUSIX,
olpeneiieMbld pacyeTOM KaK OTHOIIeHUEe 3HauYeHUs HeCylleu
CIIOCOOHOCTM CBau, BHIYHUCIIEHHOTO B COOTBETCTBUU C
ykaszaHusaMu oo, 11.2-11.4 ¢ y4eTOoM  CEUCMUYECKUX
BO3OEMCTBUM, U 3HAYEHHUS HEecyIeh CcrnocoOHOCTH CBaw,
OIIpeleNIeHHOM corjlacHO TpeboBaHusM pa3n. 4, 6e3 ydera
CEeUCMHNYECKUX BO3NENUCTBUMN;

Fg - Hecymass cmocoOHOCThL cBau, KH (TC), ompemeneHHast IIO
pe3ynbTaTaM CTAaTUYECKUX UJIU OUHAMUYECKUX UCTBITaHUM JTH00
M0 HaHHBIM CTAaTUYEeCKOrO0 30HOUpPOBaHUSA TPyHTa B
COOTBETCTBUM C YKa3aHUSIMHU pa3a. 5 (6e3 yyeTa CeMCMHUYECKUX
BO30EUCTBUMN).

11.8. Pacuyer cBail B IIPOCAAOYHBLIX M HaOyxaloIIWX TIPyHTaxX Ha
ocoboe coyeTaHHEe HArpy30K C Y4eTOM CEMCMHUYECKHUX BO3OEUCTBUMN
OOJI2)KEeH  IIPOM3BOOMUTHCS INPHU MNPUPOAHOM  BIAXKHOCTH, €CIIHU
3aMayYyMBaHUe TpPyHTa HEeBO3MOZXKHO, u mpu IIOJTHOCTBIO
BOOOHACHIIIIEHHOM TpPyHTEe, UMeEIOIIeM II0Ka3aTelb TeKYy4YecCTH,
onpepensgeMbli 100 ¢opmyne (31), ecnu 3amMayuMBaHUE TPYHTa
BO3MOXKHO; MPU STOM OIIpeAesieHHe HeCyIllell CII0OCOOHOCTM CBall B
TPYHTOBBIX ycjoBusix Il TuIla 1Mo mpocago4YHOCTH ITPOU3BOOUTCS 6e3
y4deTa BO3MO2KHOCTH Pa3BUTHUS OTPHUIIATEJIbLHBIX CUJI TPEHUS T'PYHTA.

[Ipumeyanue. PacueT cBal Ha CeUCMUYECKHE BO3OEHCTBHUS HE
HCKJII0YaeT HeO0OXOOMMOCTH BLITIOJTHEHUS UX pacyeTa B COOTBETCTBUH C

pa3sno. 8-10.

11.9. [Inna cBaliHBIX PyHOAMEHTOB B CEMICMHUYECKNX PaliOHaX CJIedyeT
IIPUMEHSThL CBaM BCEX BUIOOB, KpPOMe cBaui 0e3 IIOIIepevYHoro
apMUpPOBaHUS U OyIaBOBUIOHBIX.

[IpumeHeHue OypoHAOMBHBLIX CBal [OIIYyCKAeTCd TOJIBKO B
YCTOMYMBBIX I'PYHTaX, He TPeOyoIuX 3aKpeljieHusI CTEHOK CKBaXKWH,
IIPU 3TOM OMaMeTp CBal HOIXKeH ObIThb He MeHee 40 cM, a OTHOIIIEHUE
OJIMHBI CBaU K ee muaMeTpy - He 6ojiee 25.

[IpumMmeuvanue. KakKk HCKIIOUYEHHE [OOIIyCKaeTCsd IIpope3Ka
BOOOHACHIIIIEHHBIX TPYHTOB HAOWMBHHIMM U OYPOBHIMM CBasiMU C
IIPUMEHEHNEM N3BJIEKaeMbIX 00CaIHBIX TPYO.

11.10. Ilpu 10OpOEKTHMPOBaHUU CBaHBIX (yHOaMEHTOB B
CEeUCMUYECKUX  panoHax onupaHue KOHIIa cBau cienyet
IpegycMaTpuBaTh Ha CKaJlbHble, KPYIIHOOOJIOMOYHBIE, IIJIOTHHIE U
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CpegHel TMJIOTHOCTH IecCYaHble U IILIJIEBAaTO-TIIMHUCTHIE TPYHTHI C
rmoka3zaresieM Tekydectu If, £ 0,5.

OmnupaHHe HHUXHUX KOHIIOB CBal Ha PBIXJILIE BOOOHACHIIIIEHHEIE
IIeCKH, IBIJIEBATO-TJIMHUCTEIE TPYHTHI C IIOKa3aTejieM TeKydecTu If, >
0,5 He mOMyCKaeTCsI.

11.11. 3arny6reHue B TPYHT CBall B CEUCMUYECKUX palioHaxX [MOJI2KHO
ObITh He MeHee 4 M, a IIpU HaJIW4YUU B OCHOBAHUU HUXKHUX KOHIIOB
CBall BOJOHACHIIIEHHBIX II€CUaHBIX I'PYHTOB CpedHel IIOTHOCTU - He
MeHee 8 M. JlomyckKaeTcssi yMeHblIeHHe 3ariayOJeHuss CcBaul IIpu
COOTBETCTBYIOIleM OOOCHOBaHWU, IIOJIYy4E€HHOM B pe3yJIbTaTe I10JIEBBIX
HCIILITAHUM CBall UMUTUPOBAaHHBIMU CEMCMUYECKUMU BO3[ENUCTBUSIMHU.

II7151 OMHO3TaXKHBIX CETbCKOX03IUCTBEHHBIX 3laHNM, HE COmepKallux
IIeHHOTO 00OpydOBaHUs, W B CJIydyae OIMPAHUSA CBall Ha CKaJlbHbIE
TPYHTHI WX 3arayOjleHue B TPYHT IPUHUMAaETCSs TaKuUM Ke, KakK B
HeCelCMHYeCKHUX palioHax.

11.12. PocTBepK CBaWHOIO (PyHOaMeHTa IO HEeCyIIMMH CTeHaMHu
3maHus B IIpefejiax OTCeKa [OOJiZKeH OBITh HEeNpPEepPLIBHEIM U
pacnosioKeHHBIM B OOHOM YPOBHe. BepxHue KOHIIBI CBall JOIXKHEBI OBITH
3ajelaHEl B POCTBEPK Ha TIJIyOMHY, OIpedenseMyl0 pacdeToM,
VYUTEIBAIOIIUM CEUCMUYECKUE HAarPy3KU.

YcTpoiicTBO 0€3pOCTBEPKOBBIX CBaWHBIX (PyHOAMEHTOB 3OaHUM U
COOpPYZKEHUU He IOIyCKaeTCsd.

11.13. [Tpu COOTBETCTBYIOIIEM TEXHUKO-3KOHOMUYECKOM
000CHOBaHMU [OIIyCKAeTCsl TNPUMEHSTb CBalHbBe (QyHOAaMEHTH C
IIPOMEXKYTOYHON MOOYIIKOM M3 CBHIIYYUX MaTepuasoB (11ebHs, rpaBus,
Imecka KpPYIIHOTO U CpedHen KpymHOoCTH). Takume (QyHOaMEHTHI He
clenyeT NMPUMEHSATh B OMOTEHHBIX T'PYHTaX, IIPOCAfgOYHBIX I'pyHTax II
TUIIA, Ha nogpabaTeiBaeMbIX TEPPUTOPUAX, reoJjIoru4yecKu
HEYCTOMYMBEIX MJIOIIagKaxX (Ha KOTOPHIX MMEITCI WA MOTYT
BO3HUKATh OIIOJI3HU, CEJIU, KapCTHI U T.I1.) U Ha MJIoLIagKaX, CJII0KEeHHBIX
HeCcTaOUIM3UPOBAaHHBIMU I'PYHTaAMMU.

71 cBaWHBIX (PyHOAMEHTOB C IIPOMEXKYTOYHOU ITOAYIIKOUN CJIegyeT
MIPUMEHSITh TaKHe Ke BUOBI CBall, KaK U B HECEUCMHUYECKUX paliOHax.

11.14. Pacuyet cBal, BXOOSANIIAX B COCTaB CBauMHOTO (yHOaMeHTa C
IIPOMEXKYTOYHOU MOOYILIKOW, Ha TOPU3OHTAJIbHBIE Harpy3Ku He
npousBogutca. Hecymryro criocoOHOCTh TaKUX CBal, paboTaromyux Ha
CXKUMAIOIYI0 Harpy3ky C VY4YeTOM CEeUCMHUYECKUX BO3IOEUCTBUH,

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 95



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

ClemyeT OIpPeNenisiTb B COOTBETCTBUM C TpeboBauHusMu m. 11.3; mpu
3TOM COIIPOTUBIIEHVWE TPYHTA HEOOXOOUMO Y4YUTHIBATh BIOOIb BCEWU
OOKOBOM TIOBEPXHOCTU cBau, T.e. hg = 0, a KO3DDUIHUEHT YCIJIOBUMU
paboThl HUXHEro KOHIIa CBaW IIPU CEeMCMHYECKHX BO3[EUCTBUAX geql
=1,2.

11.15. Ilpu pacyeTe CBauHBIX (PYHOAMEHTOB C IIPOMEXYTOYHOU
MMOOYIIKOM IO medopManusaM ocafgky (pyHOaMeHTa CJeAyeT BhIYUCIIATH
KakK CyMMy OCaJK{d YCJIOBHOTO (yHIOaMeHTa, OIpefeiseMol B
COOTBETCTBHHU C TpeOOBaHUSAMM Da3d. 6, M OCagKu ITPOMEKYTOYHOM
TTOOYIIIKH.

12. OCOBEHHOCTH
IITPOEKTUPOBAHUA
CBAUHDBIX ®YHIAMEHTOB
OIIOP BO31YIHIHbBIX JIMHUN
QJIEKTPOIIEPE[TAYHA

12.1. CpaniHble  (QyHOAMEHTHI  ONOP  BO3OYIIHBIX  JIMHUU
anekTponepenayu (JISII) ¥ OTKPBITEIX pacHIpeneInTeIbHBIX YCTPOKUCTB
(OPY) mopcraHIMM OOMyCKaeTCs IMPUMEHSTh BO BCEX BUOAX TI'PYHTOB,
B KOTOPHIX 00eCIeYymBalOTCSI BO3MOXKHOCTh UX TMOTPYXKEHUS U
9KOHOMMYECKas 11e71eC000pa3HOCTb.

12.2. ]Jina cBavHBIX (YHOAMEHTOB OIIOP BO3AOYIIHBIX JIMHUMN
aJIeKTpolepenadyd He [OONyCKaeTcsl IIpuMeHeHUHe OyIaBOBUOHBIX,
nMpaMufaIbHbIX 1 POMOOBUIOHEIX CBAM.

12.3. T'nmyObuHa mnOrpy>KeHuUss cBalli B TPYHT, BOCIPUHUMAIOIINX
BhIIEPruBaOIIie HIW TOPU3OHTANIbHBIE HArpy3KH, OOJIXKHa OBITH He
MmeHee 4,0 M, a 019 PyHOAaMEHTOB AEePEBAHHLIX OIIOp - He MeHee 3,0 M.

12.4. [lepeBsiHHBIE CBaW O (QyHOAMEHTOB [OEPEBSIHHBIX OIIOP
BO3OYILIHBIX JIMHUU 3JIEKTpoIllepemadyu [OOIIyCKaeTCs MPUMEHSATH
He3aBUCHUMO OT HaJIU4Yus U MOJIOKEHUS YPOBHS IIOA3eMHBIX Bofa. [Ipu
3TOM B 30HE IIepeMEeHHOM BJIaXXHOCTH HeOOXOOUMO HpemycMaTpPUBaATh
YCUJIEHHYIO 3alllUTy OPEBECUHBI OT THUEHUS.

12.5. Hecyiyio cnocoOHOCTh 3a0MBHBIX BUCSIYNX M HAaOWBHBIX CBa,
paboTaromux Ha CXKUMAIOUIYI0 HArpy3Ky, CIeOyeT OmnpenessiTh
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COOTBETCTBEHHO 10 ¢opmynaMm (8) u (11) ¢ ydyeToM YyKa3laHUY,
npuBedeHHbIX B mno.12.7 m 12.8; npu 3TOM KO03(QDUIIMEHT yCIOBUMN

paboTkt gri B dopmynax (8) u (11) cnmemyeT MpUHUMATh:

OJId HOPMAJIBHBIX ITPOMEZXKYTOYHBIX OIIOPD

B OCTAJIBHEBIX CIIy4YasdX

1,2

1,0

12.6. Hecymyio cmocobHOCT, 3a0uBHBIX ¥ HaOWMBHBEIX CBaW,
paboTaoiuxX Ha BBIIepTUBaHHUE, CJeAyeT OIpeaesiaTh Mo dhopMynaam
(10) u (14) c yyeTOM OOIOJTHUTEJIbHBIX YKa3aHWUMW, IIPUBEOEHHBIX B IIIL.
12.7-12.9; npu stoM Ko3(pduumeHT ycaoBuid paboTel gfi B GopMynax

(10) u (14) cnenyeT IpUHUMATH OJIS OIOP:
HOPMaJIbHBIX U IPOMEXKYTOUHBIX
QHKEPHBIX U YTJIOBBIX
OOIBIINX ITEPEX0IO0B:
eCJu yaep KuBalolllasi Cujla Beca CBaul u
POCTBEepKa paBHA pPacyeTHOU
BHIIEPTUBalOIlel Harpy3Ke
€CJIM yaeprKUBalolllasi Cujla COCTaBIIsAET
65 % u MeHee pacyeTHOU
BhIIEPruBalole Harpy3Ku

B OCTaJIBHBIX ClIy4dadx
HNHTEPIIOJIIATTNHN

1,2

1,0

1,0

0,6

II0

12.7. PacueTHBle COIIPOTHUBJIEHUS TPyHTa I10[, HUXKHUM KOHIIOM
3a0uBHBIX CBali R ™ pacyeTHBIE CONPOTHUBIEHUST Ha OOKOBOM
IIOBEPXHOCTU 3a0UBHBIX CBaMl fi B (yHOaAaMeHTaxX OII0OP BO3OYIITHBIX
JIMHUM 3JIeKTpollepefadyyd MPUHUMAIOTCS II0 Tabn. 1 u 2, mpuyeM B

dyHmaMeHTax HOpPMAaJILHBEIX OIIOP pacyYeTHble 3Ha4YeHus fi

oI

MIBLJIEBATO-TJIMHUCTHIX I'PYHTOB IIPU UX IOKa3aTesie TeKydectu I1, 3 0,3

cjlenyeT IOBHIIATh Ha 25 %.

12.8. PacyeTHble CONPOTUBJIEHUS I'PyHTa Ha OOKOBOM MOBEPXHOCTH
3a0MBHBIX CBal fi, BLIYMCJIEHHBIE B COOTBETCTBUU C TPeOOBaHUSIMHU II.
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12.7, momkXHBI OBITH YMHOXKEHBLI Ha [OMNOJIHUTEIbHBIE K03(DPUIMEeHTH!
yCJI0BUM PaboOTH MpUBemeHHbIe B Tabm. 19.

Tabnuima 19
[omonHUTENbHBIE KO3(PPUIMEHTHI
ycnoBuy paboTH gfi IPU OJIUHE
cBau
[ < 25 d ¥ oTHOILIEHUN
Bupg dbyHgamMeHTa,
XapaKTepUCTUKa 'PyHTa U
Harpy3K#u
[325d
H 2y
— N — —
AME£O,1 0.4 M =0,6
1. ®yHgaMeHT [OA HOPMaJIbHYIO
IIPOMEXYTOYHYI0O  OIIOPy  IIpHU
pacuere:
a) OOMHOYHEBIX cBan Ha
BBIJepruBaolIie Harpy3Ku:
B IeCYaHBIX IpyHTax u cynecsax| 0,9 0,9 0,8 0,55
B I'JIMHAX U CyrinuHKax npu I1, <| 1,15 1,15 1,05 0,7
0,6
TO Xe, nipu I1, > 0,6 1,5 1,5 1,35 0,9
0) OOUHOYHEBIX cBau Ha
CXKUMaloll¥e Harpy3Ku U CBall B
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 08
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[omonHUTENbHBIE KOI(PPUITMEHTHI
yCJI0BUM PabOTHI g7 IIPU OJIUHE
cBau
[ < 25 d ¥ oTHOILIEHUN
Bun pyrmamenTa,
XapaKTepUCTUKa I'PyHTa U
Harpys3KHa
[325d
H 2y
— N — —
AME£O,1 0.4 M =0,6
cocTaBe KyCTa Ha
BHIIepPrUBaloie Harpy3Ku:
B IeCYaHbIX I'pyHTax u cynecsx| 0,9 0,9 0,9 0,9
B IJIMHAX U CyrJIuHKax npu I1, <| 1,15 1,15 1,15 1,15
0,6
TO Xke, 1ipu I, > 0,6 1,5 1,5 1,5 1,5
2. OyHOAMEHT IIOL aHKEPHYIO,
VIJIOBYI0 KOHIIEBYIO OIIOPBI, IIO
OIOPHLI OOMBININX IMEPEeXOmOB IIPU
pacdere:
a) OLVHOYHEIX cBau Ha
BBIEPrUBaKOIIVe HaTPYy3KH:
B IeCYaHBIX I'pyHTax u cynecsax| 0,8 0,8 0,7 0,6
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 99
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[omonHUTENbHBIE KOI(PPUITMEHTHI
yCJI0BUM PabOTHI g7 IIPU OJIUHE

IIPAMOYTOJIBHOTO C€4YEeHUudA CBau,

®

B maba. 19 npuHsimusl 0603HaAYEHUA:

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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cBau
[ < 25 d ¥ oTHOILIEHUN
Bun pyrmamenTa,
XapaKTepPUCTUKA I'PYHTA U
Harpy3Ku
[325d
H 2oy
— N — —
AME£O,1 0.4 AN =0,6
B IJIMHAX U CYTJIMHKax 1,0 1,0 0,9 0,6
0) cBalli B cOCTaBe KyCTa Ha
BBI[IepTrUBalolIie Harpy3Ku:
B IeCYaHBIX I'pyHTax u cynecsax| 0,8 0,8 0,8 0,8
B IJIMHAX U CYTJIMHKax 1,0 1,0 1,0 1,0
B) Ha CXKHMalolyue Harpys3kum Bo| 1,0 1,0 1,0 1,0
BCeX I'pyHTax

d - TmaMeTp KPYIJI0oro, CTOPOHA KBaJpPaTHOTO UK OOJIbIAasi CTOPOHA

H - ropu30HTaJIbHAS COCTABIISIONIAS PACUYETHON HATPY3KH;
N - BepTHKa/bHAS COCTABISIONIASI PACYETHOM HATrPYy3KH,

[IpuMmeuvanue. [Ipy norpyKeHuu OOUHOYHOU CBau C HAKJIOHOM
B CTOPOHY OENCTBUS I'OPHU30HTAJIbHOW COCTABJISIOIIEN HaArpy3Ku IpU

100



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

[omonHUTENbHBIE KOI(PPUITMEHTHI
yCJI0BUM PabOTHI g7 IIPU OJIUHE
cBau

| < 25 d u oTHOIIIEHUH
Bun pyrmamenTa,

XapaKTepPUCTUKA I'PYHTA U
Harpy3Ku

[325d

H gy
NE£01 %‘T= N =06

4

yIrJie HaKJIOHa K BepTukanu 6onee 10° momomHUTENbHBIN KO3(PPUITEHT
ycyioBu# paboTHl cliegyeT IIPUHUMATh KaK [JI1 BEePTHUKAJIbHOM CBawy,
paboTatoliei B cocTaBe KycTa (1mmo mo3. 1, 6 unu 2, 6).

12.9. TIlpu pacyeTe Ha BbIepruBawllyWe HaArpy3kKud CBay,
paboTarloiieli B CBaHOM KYyCTe M3 YeTHhIPpEX CBall U MeHee, PaCUeTHYIO
HEeCYIIYIO0 CIIOCOOHOCTh CBaM ciiegyeT YMeHbIIUTh Ha 20 %.

12.10. [Insg cBay, BOCOPUHUMAIOIINX BbIAEPrUBamlde Harpys3KH,
OOMyCKaeTcss MpegyCcMaTpuBaTh IIOTPyKEeHUWEe UX B JHUAEPHBIE

CKBaXKXWHBI, ITPU 3TOM pa3HUIla MEXAY MOIepedYHbIM pa3sMepoM CBau U
OMaMeTPOM IUIEePHOM CKBaXKHHBI OJIKHA OBITh He MeHee 0,15 M.

13. OCOBEHHOCTHA
ITPOEKTUPOBAHUA
CBAUHbLBIX ®PYHIAMEHTOB
MAJIOJ9TAZ2KHBbBIX CEJIBCKHUX
3JAHUHAU

13.1. Oco0eHHOCTHM IIPOEKTUPOBAHUSI CBaMHBIX (QyHIAMEHTOB
pacIpoCTpaHAKTCA Ha Cledyollde BHUABL MaJIO9TaXKHBIX CEJIbCKUX
3TaHUU: ooMa  ycagebHOTO THUIIQ, KUBOTHOBOOUYECKUE u

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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NTULIEBOOYECKNE, CKIaAbl CeJIbCKOXO3SMCTBEHHBIX IIPOOYKTOB WU
CeNIbCKOXO35IUCTBEHHON TEXHUWKU, HaBeChl PA3JINYHOTr0 Ha3HAYeHUus u
T.II. C paCYEeTHOM HaArpy3Kod B YPOBHE IIOKOJIA CTEHBI 3gaHuu mo 150
KH/M (15 Tc/Mm), a Ha KonmoHHY - 1o 400 kH (40 1cC).

13.2. Ilpu NIpOeKTUPOBaHUM CBAWHBLIX (PyHOaMEHTOB MajlI03TazKHBIX
CelmbCKUX 3[aHUM CJedyeT MNPUMEHSATbh I[IPEeUMYIIeCTBEHHO CBau-
KOJIOHHBI, KOPOTKHEe IUpaMupialjibHble CBaW C IIpedBapUTEeJIbHO
HaIpsXKEeHHON apMaTypol 0e3 IOIepedyHOr0 apMUpPOBaHUs, OypOBHIE
cBaM OJWHOM [0 3 M C YIJIOTHEHHBIM TpaMOoBaHueM 3aboeM u
HaOWBHBIE CBau, yCTpauBaeMble B IIPOOMBHBEIX CKBaXKMHAaX,
MIPenyCMOTPEHHEIX II. 2.4, 0.

B ¢pyHmameHTax CenIbCKUX 3TaHUK PaCIOPHOM KOHCTPYKIUU CIIeOyeT
IIPUMEHSATH CBaW TaBPOBOT'O U IBYTAaBPOBOT'O CEYEHMUM C KOHCOJIIMMU.

[Ipumeuvanus: 1. [[pyMeHeHNe CBAM-KOJIOHH /IS MaJIO3TAaXKHBIX
CeJIbCKUX 3[JlaHUU, BO3BOJUMBIX B CEUCMNYECKUX PariOHaX, JONyCKaeTC s
IIpu TIyOHMHE MMOTPyKEeHUS CBal-KOJIOHH B TPYHT He MeHee 2 M.

2. YnnotHeHue 3a00s1 CKBaXXMH TPHU YCTPOUCTBE OYpPOBBIX CBau
OJIMHOM [0 3 M OOJIZKHO OCYIIIECTBISITHCS IIyTeEM BTPaMOOBHIBAaHUS B
TPYHT cjios 1e0HA ToMIIuHON He MeHee 10 cM.

3. B mpoekTtax cBaWHBIX (PyHOAMEHTOB MaJIO3TaXKHBIX CEeJIbCKUX
3MaHUM Ha IIPOCAAOYHBLIX T'PYHTaX C IIPOCAAKON OT MX COOCTBEHHOTO
Beca 00 15 cM pgomyckaeTcs He IpefycMaTpUBaTh IIOJTHOU IIPOPE3KU
CBasIMU IIPOCAAOYHOM TOJIIIH, €CIU Hag3eMHble KOHCTPYKIIUU 3OaHUuM
IIPOEKTUPYIOTCSI C TNPHUMEeHEeHHEeM KOHCTPYKTHUBHBIX MEPOIIPUSITUH,
o0ecrneynBalOIIMX BO3MOXKHOCTh WX HOPMAaJIbHOM 3KCIITyaTalluu IIPU
olmpefesieHHBbIX pacyeTOM HepaBHOMEPHBIX OcCaJKaxXx M IIpocajgkKax
¢dyHOmamMeHTOB.

13.3. [Ipu pacueTe Hecyluel cIocoOHOCTH cBa¥i mo dopmyne (8)
pacyeTHble CcOIpoOTUBIeHUA TrpyHTa R, Klla (TC/MZ), 10O HUXHUM
KOHITOM 3a0MBHBIX CBall NMpHU rTyOMHE MOTPYyKEHUT OT 2 [0 3M ClIeoyeT
nmpuHUMaTh 1o Tabn. 20, a Ha 60KOBOM MoBepxHOCTH fi, KIla (TCc/M?), -
1mo Tabmu. 21.

13.4. PacueTHBle conpoTuBjieHuss rpyHTa R, kIla (TC/MZ), non
HUKHUM KOHIIOM HaOUBHBLIX M OypPOBBIX CBail C YIJIOTHEHHBIM 3ab00eM
Ipu TIyOuHe IMOTPYyKeHUs cBau OT 2 mo 3M cliefyeT IIPUHUMAThH II0
Tabn. 22; TpU 3TOM AJI TJIOTHHIX I€CYaHBIX T'PYHTOB TalOJIMYHBIE
3Ha4YeHUus cienyeT yBenuduTth B 1,3 pa3a. PacueTHble COIPOTUBIIEHUS
fi, klla (TC/M2), Ha OOKOBOM ITOBEPXHOCTH HAOMBHHIX M OYPOBHIX CBau
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OOIIyCKa€eTCsd

IIPUHUMATDh

II0

21

TaoII.

Ko3(pduimenTom ycnosuit pabotsi, paBHbM 0,9.

C

OOITIOJTHUTEJIbHBIM

Taonuia 20

PacueTHbBIEe COIPOTUBJIEHUS I'PYHTOB 101 HUXKHUM KOHIL
cBal R, kIla (TC/MZ)

I'nyouna |Kosadpduuuent MIBIJIEBATO-TJII
IIOTPYKEHUSI| IIOPUCTOCTH, ImecyaHBIX moKa3aTeJsie 1
CBau, M e paB
KPYIIHBIX Cpeaten Mmenkux|nosuieBaTerx| 0,0 | 0,2 | 0,4
KPYIHOCTH
2 £ 0,55 8300 (3900 (390)| 2500 |1500 (150)|6500{3900|200¢
(830) (250) (650)|(390)((200
0,70 6400 (3000 (300)] 1900 |1200 (120)|5400({3200|170¢
(640) (190) (540)|(320)((170
1,00 - - - - 3200(1900{100¢
(320)|(190)((100
3 £ 0,55 8500 (4100 (410)] 2700 |1600 (160)6600{4000|210(
(850) (270) (660)|(400)((210
0,70 6600 (3200 (320)] 2100 1300 (130)|5500{3300|180¢
(660) (210) (550)|(330)((180
1,00 - - - - 3300(2000{110¢
(330)|(200)((110
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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['nybuna
MIOTPYKEHU S
cBau, M

Kosdpduiment
IIOPUCTOCTH,
e

PacueTHbBIEe COIPOTUBJIEHUS I'PYHTOB 101 HUXKHUM KOHIL
cBal R, kIla (TC/M2)

MIBIJIEBATO-T I

IecyaHbIX ImokKa3aTeJsie 1

pas:
cpenHeu

KPYIIHBIX pen Menkux|neieBateix| 0,0 | 0,2 | 0,4
KPYIIHOCTH

[Tpumeuanue. [lnsa
WHTEPIIOJIALUEN.

IPOMEXYTOUYHBIX 3HauyeHUuu I, U e 3HaueHus R
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PacueTHbBIE CONIPOTUBJIEHUS ITPYHTa Ha OOKOBOM ITOBE]
3a0MBHBIX CBali, B TOM 4YHCJIE TaBpOBOI‘é) 1 OBYyTaBP
ceuenuti, fi, klla (Tc/Mm~)

CpenHsas
rinyouHa KoapduuuerT IBIJIEBATO-TTIMHUCT(
IIOPUCTOCTH
PacCIoIoXKeHus ImecyaHoro ToKa3aTeJle TEKyYe
TpyHTa B CJI0€
CJIOS TPYHTa o PaBHOM
hi, m

KPYIIHOTO
U cpegHel [Menkoro|nsiiesatoro| 0,0 | 0,2 [ 0,4 | 0,6

KPYIIHOCTH
1 £ 0,55 80 (8,0) |[55(5,5)| 45 (4,5) 46 | 39 | 32 | 25
(4,6)((3,9)|(3,2)|(2,5)/(
0,7 60 (6,0) [40(4,0)| 30 (3,0) 45 | 37 | 30 | 23
(4,5)((3,7)|(3,0)|(2,3)/(
1,00 - - - - 32 | 23 | 15
(3,2)((2,3)[(1,5)|(
2-3 £ 0,55 85 (8,5) |60 (6,0)| 50 (5,0) 68 | 53 | 40 | 29
(6,8)((5,3)[(4,0)|(2,9)/((
0,7 65 (6,5) |45 (4,5)| 35 (3,5) 65 | 50 | 37 | 26
(6,5)((5,0)|(3,7)|(2,6)/(
1,0 - - - 60 | 45 | 32 | 21
(6,0)((4,5)|(3,2)[(2,1)/(

[Ipumedanue. [I19 IPOMEXKYTOYHBIX 3HaYeHUHN hj, e u I, 3HaYEHUs fi OIpe]
WHTEPHOJIALuen

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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PacuyeTHbIEe CONTPOTUBIEHUS 101 HUXKHUM
KOHIIOM HaOMBHBIX U OypOBHIX CBail R,
Klla (TC/MZ), Ipu TJIyOuHEe UxX
IIOTPYXXKEeHUA 2-3 M U pacyeTHbIE
CONPOTHUBJIEHUS OO KOHCOISIMU CBau-
KOJIOHH Rcon, Klla (TC/MZ)

IecyaHbIX TPYHTOB
TpYHTH Kosdpduinment
IIOPUCTOCTH €
cpenHeu
KPYIHBIX MEJIKUX |IbIJIeBAThIX
KPYITHOCTH
IILIJIEBATO-TTIMHUCTHIX TPYHTOB IIPU
rokKasaTeJjie TeKy4ecTu I1,, paBHOM
0,0 0,2 0,4 0,6
[Tecku 0,55-0,8 2000 (1500 (150)| 800 500 (50)
cpenHen (200) (80)
IIJIOTHOCTH
Cymnecu u 0,5 800 (80) | 650 (65) 550 450 (45)
CYTIUHKHU (55)
0,7 650 (65) | 550 (55) 450 350 (35)
(45)
1,0 550 (55) | 450 (45) 350 250 (25)
(35)
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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PacuyeTHbIEe CONTPOTUBIEHUS 101 HUXKHUM
KOHIIOM HaOMBHBIX U OypOBHIX CBail R,
Klla (TC/MZ), Ipu TJIyOuHEe UxX
IIOTPYXXKEeHUA 2-3 M U pacyeTHbIE
CONPOTHUBJIEHUS OO KOHCOISIMU CBau-
KOJIOHH Rcon, Klla (TC/MZ)

IM€eCYaHbIX TDYHTOB

TpYHTH Kosdpduinment
IIOPUCTOCTH e
cpenHeu
KPYIHBIX MEJIKUX|IIbIJIEBATHIX
KPYIHOCTH
[IBLJIEBATO-TJIMHUCTHIX TPYHTOB IIPU
rokKasaTeJjie TeKy4ecTu I1,, paBHOM
0,0 0,2 0,4 0,6
['muHbL 0,5 1400 (1100 (110)| 900 700 (70)
(140) (90)
0,6 1100 900 (90) 750 600 (60)
(110) (75)
0,8 700 (70) | 600 (60) 500 400 (40)
(50)

13.5. Hecyulyio crmocoOHOCTb CBaAU-KOJIOHHBI C TIOTPYXKaeMbIMU B
TPYHT XKe1e300eTOHHBIMU KOHCOJIIMU, paboTamwllell Ha CKUMAIOIIYI0
Harpy3Ky, CIedyeT OIpenesisaTh KaK CYMMY COIIPOTUBIIEHUU IT'PYHTA 10N
HUXXHUM €e KOHIIOM, IIO[ KOHCOISIMM M Ha OOKOBOM ITOBEPXHOCTHU II0

dbopmyne

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

107



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

F.:z‘ = };‘:(RH +}fn'.::'?zR¢MAm +HZ Jﬂhi), 42)

roe

}';;R,flil:.fz‘:hi - TO Xe, 4To B hopMmyiie (8);

}’ﬁﬂ:ﬂ - IOIIOJIHUTEINbHBIN K03GGUIIUEHT YCIOBUMN PabOTHI;
?ﬁﬂﬂ = 0,4 oyis 11ecyaHbIX TPYHTOB U

:l'/ﬁ:i'i'! = 0,8 OJ1ig nbIJIeBaTO-TIIMHUCTHIX TPYHTOB;

Rm - PacteTHOE CONPOTUBJIEHNE IPYHTA [IOJ, KOHCOILIMH, Klla
(Tc/M*), TIpu MOTPYKEHUU UX B IPyHT Ha rayouny 0,5-1,0 m,
IIpUHIMaeMoe 10 Tabm. 22;

'Au’zn:i'?d - IIJIoIIIagb IITPOEKIINK KOHCOJIeEH Ha TOPU3O0HTAJIBHYIO ITIIIOCKOCTD,
M.

13.6. Hecymiyio cnocoOHOCTH CBali TaBPOBOTO U [OBYTaBPOBOTO
CEeYeHUU IIpU [OEUCTBUU BEPTUKAJIbHOUW COCTABJIAIOIIEN HArpy3KU
ciepyeT onpenensaTh o Gopmyne (8), mpuHMMAas B HEW 3HAYEHUS fi Ha
OOKOBOM MOBEPXHOCTU ITOJIKK U CTEHKHU 1O Tabm. 21.
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[Ipumedyanue. I[Ipu pacueTe HecCyllel CIOCOOHOCTH CBau
TaBPOBOTO U [OBYTaBPOBOTO CEUYEHHUM, HCIOIb3YEMBIX [OJI 3TaHUU C
KapKacoM K3 TPeXIIapHUPHBIX paM, OOIYCKaAeTCsSd YYUTHIBATh BIUSHUE
TOPU30HTAIbHOU COCTaBJIAIONIEU pacrnopa Ha pacyeTHbBIEe
COTIPOTUBIIEHUST Ha OOKOBOM MOBEPXHOCTU CBaM.

13.7. [Insa cBaulHBIX (PyHOAMEHTOB U CBal-KOJIOHH OOHO3TaXKHBIX
CeNnbCKUX 3[aHUM HeoOXOOMMO IIPOU3BOOUTH IIPOBEPKY YCTOUUYHUBOCTH
(GyHmaMeHTOB IIpU AENWCTBUU CHUJI MOPO3HOTO MyYEHUSI TPYHTOB.

13.8. PacueTHble XapaKTEPUCTUKU TPYHTOB IIPU OIpeneIeHuUu
HecyIlen crnocobHocTu cBab 1o mm.13.3-13.6 cnenyeT MpUHUMATDL OIS

Haubolee HeONIATrONPUSATHOTO CJIydyas WX CEe30HHOTO WH3MEeHEeHUs B
IIPOIIeCCe CTPOUTEIBCTBA U IKCILTyaTalluy 30aHU.

[TIPUJIOZKEHHE 1
PexomeHOyemoe

PACYET CBAU HA
COBMECTHOE IEUCTBMUE
BEPTUKAJIbBHOU U
TOPU30OHTAJIbBHOU CAJI A
MOMEHTA

1. Ilpu pacyeTe cBali Ha COBMECTHOE [OENUCTBUE BEPTHUKAJIbHOU U
TOPU3OHTAJIbHOM CHUJI M MOMEHTa B COOTBETCTBUM CO CXEMOH,
IIPUBEOEHHOM Ha YepTexke, CcledyeT pas3jddyaTh [OBe CTaguu
HaOPsSKEeHHO-TeOPMHUPOBAHHOTO COCTOSIHUSA CUCTEMBI «CBas - TPYHT».

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CxeMa Harpy30K Ha CBalo

B nepBou cTaguu IpyHT, OKPYZKalIIUI CBal0, pacCMaTpUuBaeTCsa Kak
ynpyras NMHENHO-OedopMupyeMas 3cpena, XapakTepusyeMmas
K03(hGUIIMEeHTOM OCTeNu cz, KH/M” (Tc/m”).

PacuyeTHble 3HaYeHUs KOG GUILIMEHTa IIOCTEJIN Cz TPYHTa Ha O0KOBOM
IIOBEPXHOCTHU CBau OOIIyCKAeTCs OIpenensaTs no hopmyie

, (1)
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roe K - K03pQHUIMEHT IIPOIIOPIHNOHAIbHOCTH, KH/M4 (TC/M4),
IpUHUMAaEMBIM B 3aBUCHMOCTH OT BHOa T'PyHTa, OKPYXKAaIOIIETro
cBalo, o rabi. 1;

Z - TnyOMHA pAacCIOJIOKEeHUsI CeYeHUs] CBaum B TPYHTe, M, [JIs
KOTOPOM ompenensieTcs KO3PPUIIMeHT MOCTENH, 110 OTHOIIEHUIO
K TIOBEPXHOCTH I'PYHTa IIPU BLICOKOM POCTBEPKE HIIU K ITOIOIIBE
POCTBEpPKA ITPU HU3KOM POCTBEPKE;

gc - KoadduimeHT ycnoBui pabOTHI.

Bo BTOpO¥ cTamuu B BEepXHEM YaCTH I'PYHTA, OKPY2KaIlOIIEeTo CBalo,
obpa3yeTcss 30Ha MOpPEOeNIbHOT0 paBHOBecus (MJIacTHUYEcKasi 30Ha),
XapakKTepulyeMast ITPOYHOCTHEIM K03 PuimeHTOM
IIPOITOPIIMOHATBHOCTH d.

Pacuer cBalli B Cjlydyae MHOTOPSOHOTO MX PACIIOJIOXKEHUs B
(dyHmaMeHTEe C POCTBEPKOM, ONIMPAIIINMCS Ha TPYHT, IPU OTCYTCTBUH
CEeUCMUYECKUX BO3OEUCTBUU [OOMNYCKAETCSI IPOU3BOAUTL C Yy4ETOM
BO3MOZKHOCTHU II0CJIEOOBATEJIbHOTO PA3BUTUSA IEPBOU U BTOPOU CTagui,
HaMpPSXKEeHHO-OeOPMHUPOBAaHHOTO COCTOSIHUS TPyHTa. B 3TOM ciydae
MIPOM3BOAUTCS OABYXCTAOUMHBIN pacyeT CBaul, a KOOQPUIIMEHT yCIOBUMN
paboTel gc B dopmyne (1) npuHUMaeTcss gc = 1. Bo Bcex oCTambHBIX
ciay4dasx CJefgyeT TM[pPOHU3BOAUThL OOHOCTAOWWHBIM pacyeT CBau
IIPUMEHUTEJIBHO K YCJIOBUSIM BO3MOZKHOTO Pa3BUTUS TOJIBKO II€PBOU
CTa[uX HaIpPSAKEeHHO-Oe(hOPMHUPOBAHHOTO COCTOSHUS CUCTEMBI «CBaf -

TPYHT», IPpUHUMasi KO3 ULUUEHT ycloBuM paboTel gc B Gopmyne (1)
paBHBIM 3.

2. Pacuer cBal Ha COBMECTHOE [eUCTBUE BEpPTUKAJIbLHOU U
TOPU3OHTAJILHOM CUJI U MOMEHTA [OJIKEH BKJII0YaTh:

a) pacyeT Hecyllel CHOCOOHOCTHM CBal B CJIydae BO3MOXKHOCTHU
Pa3BUTHS BTOPOM CTaOUM HaANPSKEHHO-Te(OPMUPOBAHHOTO COCTOSHUSA
TPYHTA B COOTBETCTBUU C yCIIOBUEM

Y5, (2)
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roe H - pacyeTHoe 3HaueHWe TIonepeuyHou cunael, KH (TC),
OEeXCTBYIOIIEeH Ha OOHY CBalo;

Fg4 - Hecymas cnocoOHOCThL CBau, omnpenesisieMass B COOTBETCTBUM C
TpeboBaHusMU 1I. 10;

gk - KO3pGUIIMEHT HaOeKHOCTH, IPUHUMaeMbIi paBHBIM 1,4;

0) MPOBEPKY YCTOMYMBOCTHU I'PYHTA, COTJIacHO 1I.13, B ciydae, Korga
pacueT BeOeTCs C OOMyIIeHHeM pPa3BUTHS TOJIBKO MEPBOW CTaOuu
HaNPsSI2KEeHHO-TeOPMHUPOBAHHOTO COCTOSIHUSA TPYHTA;

B) pacyeT cBail 1o [pOedopmanusAM, BKIIIOYAKOIIWA IIPOBEPKY
COOMIOmeHUsT  YCJIOBUM  [ONMYCTUMOCTH  pPACUYETHBIX  3HAYEHUH
TOPU30HTAJIbHOTO IIepeMellleHNsl TOJIOBLL CBau Up U yIja ee II0BOpOoTa

yp:
up £ u; (3)

yp £
yu, (4)

roe up, yp - paCdieTHbIE 3HAYEHNA COOTBETCTBEHHO I'OPHM3O0HTAJIBHOT'O
ImepeMelieHrud TOoJIOBBEI CBaW, M, U yI'Jla €€ IIOBOPOTa, pPaf,
ormpepeiigdeMbie COT'JIaCHO YKa3aHUAM II.5;

Uy, Yu - TIpefesibHble 3HaYEeHUsI COOTBETCTBEHHO T'OPU30HTAIbHOTO
IepeMeleHns: T'OJIOBEL CBaW, M, W yIJjla ee IIOBOPOTa, paf,
yCTaHaBJIMBaeMble B 3aJlaHUU Ha IIPOEKTUPOBaHUE 3TaHUS
WU COOPYKEHUS;

Taonuia 1

'pPYHTHI, OKPYKaIoIIe KoaddurmenTt IIpOYHOCTHHIA
> oy - 5 Koo puimeHT
CBawu, U UX IIPONOPIIMOHAIBHOCTHA
XapaKTEePUCTUKU K, xkH/m (TC/M4) IIPOIIOPIHUOHATIBHOCTHA
’ a, kH/m> (tc/m®)
Mecku kpynusie (0,55 £/ 18 000-30 000 71-92 (7,1-9,2)

e £ 0,7); rnuHH u (1800-3000)
CyrnuHKu TBeppble (I1, <
0)
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['pyHTEI, OKpyZXKarue Koadpurment [TPOYHOCTHEIM
py » OKPY KO3 UIIUEHT
cBaM, U UX MIPOIIOPIIUOHAIBHOCTHA
XapaKTEPUCTUKU K KH/M4 (TC/M4) HpOHOPHH%HaHLHgCTH
’ a, kH/m” (tc/Mm>)
[Tecku menkue (0,6 £ e 12 000-18 000 60-71 (6,0-7,1)

£ 0,75); mecku cpemHeu (1200-1800)
kpynHoctu (0,55 £ e £
0,7), cyniecu tBepawie (I,
< 0); TIUHH U CYTJIUNHKU

TYTOILJTACTUYHBIE u

nmonytBepaeie (0 £ I1, £

0,75)

ITecku nwineBatsie (0,6 £ 7000-12 000 44-60 (4,4-6,0)
e £ 0,8); cymnecu (700-1200)

nnactuunsie (0 £ I £
0,75); TIUHEL U CYyTJINHKU
markomaactuudeie (0,5

£ I £ 0,75)
['muHb u cyrnuaku| 4000-7000 (400 - 26-44 (2,6-4,4)
TEeKy4elnlaCTUYHEIE 700)

(0,75 £11. £ 1)

[Tecku rpPaBeIUCThIE 50 000-100000 100-120 (10-12)
(0,556 £ e £ 0,7); (5000-10 000)
KPYITHOOOJIOMOYHEIE
TPYHTHL C  IeCYaHBIM
3aII0JIHUTEJIeM
ITpumevyanus: 1. MeHpmue 3HaueHUss  Kod3(hdHUIMEHTa

COOTBETCTBYIOT 0Ojiee BBICOKMM 3HAUEHMUSIM IIOKa3aTels TEeKy4eCTHU
I, TIUHUCTBIX U KO3(hGUIIMEHTOB ITOPUCTOCTH € IeCYaHbIX T'PYHTOB,
YKa3aHHBIM B CKOOKax, a Oosblnue 3HadeHUsT Koapduimenta K -
COOTBETCTBEHHO 0OO0jiee HU3KKMM 3HaueHusaAM I, um e. [I7s TPYHTOB C
IIPOMEXKYTOYHEIMM 3HAYEHUSMU XapPaKTEePUCTUK [, U e 3HaYeHUusd
K03 DHUITMEeHTa OIIPenessSiOTCSI UHTEPIOJISIINeH.
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[IpoyHOCTHBIU
['pyHTEI, OKpyZXKarue Koadpurment
KO3 UIIUEHT
CBau, U UX NPONOPLIMOHATIBHOCTU
4 4 MIPONOPLIMOHAIBHOCTHU
XapaKTepPUCTUKHU K, kH/m™ (Tc/Mm™)

a, KH/M3 (TC/M3)

2. Koadpdurment K nys ImIOTHBIX IIECKOB OOJIKEH MPUHUMATHCSA Ha
30 % BmIlle, yeM HauOoOJbIIMe 3Ha4YeHUS yKa3aHHBIX B Tabm. 1
Koa(ddumueHToB K 014 3aJaHHOTO BUa IPyHTAa.

) HOPOBEPKY CeYEeHWU CBaull MO CONPOTUBIIEHUIO MaTepuasaa I0
IpenebHBIM COCTOSTHUSAM IEePBOU W BTOPOU Ipynm (IO IPOYHOCTH, IO
00pa30BaHUI0O U PACKPHITHUIO TPEIIWH) Ha COBMECTHOE [eWCTBUEe
pacyeTHBIX YCUJIMHU - BEPTUKAJbHON CUJIbI, U3THOAIOIEero MoOMeHTa U
IIOIIePEeYHOU CUJIBl; YKa3aHHEBIN pacyeT BHEIIIOJIHAETCS B 3aBUCUMOCTH OT
MaTepHajyia CBau COTJIaCHO TpeOoBaHUSAM 1.3.6; pacueTHbe 3HaUYEHUS
n3rubarmnx MOMEHTOB U IIONEPEYHBIX CHJI, HOEUCTBYIOIIUX B
Pa3/IMYHBIX CEYEeHUSAX CBau, [OOJIKHBLI OIPeNesisiTbCsI COIJIaCHO
TpeboBaHUsAM OI1.8 1 9 B ciIydae BO3MOXKHOCTH [OIYIIEeHUS Pa3BUTUSA
BTOPOU CTafu¥ HaANPSAXKEHHO-Ie(POPMUPOBAHHOTO COCTOSTHUSA I'PYHTA, a
B OCTAJILHBIX CJIydasX - COrjlacHO TpeboBaHusM nm.14 u 15.

3. Ilpu pacyete C [OONMylLIeHWEM pPa3BUTHS BTOPOU CTaguu
HAMPSXKEHHO-IehOPMUPYEMOTO COCTOSIHHWS TPyHTa 3a IIpPeJebHOe
COCTOSIHME CHCTEMBI «CBas - TPyHT» IIpUHHMaeTcs oOpa3oBaHUE Ha
rnyouHe 2z, (B IIpefesiax MM Ha TpaHUlle IIJIJaCTUYECKOW 30HHI)
IJTaCTUYECKOro IIlapHWpa, B KOTOPOM BO3HUKaeT MOMEHT My,
KHXM(TCXM), paBHBIM IIpedelbHOMY u3rHOaloIleMy MOMEHTY,
BOCIIPUHMMAaEMOMY IIOIEPEYHBIM CedYeHUueM cBau. B ciydae 3agenkm
CBal B POCTBEPK IIOCJIEOBATEIbHO 00pa3yloTCS [Ba IIJIaCTUYECKUX
[IapHUpa: IEepBHEU - B MeCTe 3alejIKu CBau B POCTBEPK, BTOPOU - B
npefejax WKW Ha TIpaHUIle [JIaCTUYECKOU 30HEL. 3a IpelesibHOe
COCTOSTHME CUCTEMBI NPUHUMAETCS MOMEHT o0pa30BaHUS BTOPOTO
IJTACTUYECKOTr 0 MapHUpa.

4. Pacuer cBau 00 [OpeHesIbHBEIM COCTOSHUSAM OBYX T'PYIII
BBIIIOJIHAETCS  C  HCIOJIb30BaHUEM  CJIeAyIoLIUX  [1apaMeTpOB:
IPHUBENEHHON TIIyOMHBEl PACIOJIOXKEHHWS CE4YeHHs CBau B I'PYHTe Z,
IIPUBENEHHOM I'ITyOUHEI IOTPYKEHUS CBAu B TPYHT

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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f, a B ciaydae ydueTa BO3MOXKHOCTH PA3BUTHS BTOPOH CTAfHUH
HaAMPSIKEHHO-Te(OPMUPOBAHHOTO COCTOSIHUS TPYHIA, KPOME TOTO,
IIPUBEeHHON TJIyOMHBI IUTaCTMYEecKOodl 30HBI <£j, IIpPUBENEHHEIX
pacyYeTHBIX 3HAYEHUH MMOTIePEeYHON CHUJIBI

Hu u3rubarwInero MoOMeHTa

M, OEeUCTBYIOIIMX CO CTOPOHBI POCTBEpPKa Ha TOJIOBY CBay,
IIPUBEOEHHOI0 3HaUEHUS I'PaHUYHOU [IOIIEPEYHOU CUJIBI

H g H , COOTBGTCT?IOHJ;GFO rpaHUlle yIIPyrou paboThl CUCTEMBI «CBas
- rpyHT» 1pu <i= (0, OpUBEOEHHLIX 3HAYEHUU TPaAHUYHOTO
TOPU30HTAJIbHOTO ITepeMeIleHU

sy TPAaHUYHOIO yTJjla IT0OBOPOTA

e IpU HHU3KOM pOCTBepKe B YpOBHe €ero IOHOMIBE IpH Zi= O,
MIPUBEOEHHBIX 3HAUEHUN IIepeMelleHU

I{ u yrna nmoBopoTta

¥ cBam, KoTOpHIE OIpPemeNaIoTCs Mo GopMyIIaM:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Z = zae;
(5)
Ty
Zide;
(6)
J =
lae;
(7)
T Hr:zf
aly (8)
T Mﬂis
aly . (9)
T Hsfﬂf
el =
ab, (10)

roge z, zi, [ - OerCTBUTEIbHAS I"JIY6I/IH8_ PacCIIOJIOZKEeHHNd CedYeHHsd CBau
B TPYHTE, OeuCTBUTENbHAM FHY6I/IH8_ IIJIACTUYECKON 30HBI U
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OeNCTBUTENIbHAS TIyOMHA IIOTPYyKEeHHUsI cCBau (ee HUXKHETo
KOHIIa) B TPYHT, M;

ae - Ko3dpdumueHT pedopMmarmu, 1/M, ompenensieMbiii II0
dbopmyne

(11)

rge K - To xe, 4Tto B opmyne (1);

E - mopgyne yripyroctu MaTepuasa csau, Klla (TC/M2) ;

I - MOMEHT HHEePIHH II0IIePEevYHOr0 CeYeHHnd CBau, M4,‘

bp - ycrnoBHas IMpHHA CBau, M, IpUHUMaeMasi paBHOM: IJIs CBall C
puaMeTpoM cTBOJIOB 0,8 M u Gonee bp = d + 1, a Ana OoCTalbHBIX
pa3MepoB cedyeHuu ceaui bp = 1,56d + 0,5, m;

gc - KO3hPUIIMEeHT yCI0BUM pabOThl, MPUHUMAaEMbIH COTJIacHO . 1;

d - HapyXHBLIM AUaMeTP KPYTJI0ro WM CTOPOHA KBAOpPaTHOTO, WU
CTOPOHA TIIPSIMOYTOJIBHOTO CEeYeHHsi CBall B IIJIOCKOCTH,
MePIeHOINKYIITPHON OelCTBUIO HaTPy3KH, M;

a- répquOCTHLIITI K093 PUIIMEeHT NTPONOPIIUOHATIFHOCTH, kH/m3 (Tc/
M~), oIIpedensieMbll 110 TabJs. 1: 3HaueHud

et OIpeneNsoTcs 1Mo Tabn. 2 u 3 npu £ = 0.

5. PacueTHble 3HaUYeHUS TOPU30HTAIBHOTO IEpeMelleHus CBau B
YPOBHE IIO[OIIBLEI POCTBEPKA Up, M, W yrojl ee II0BOpPOTa yp, paf,
crenyeT OonpenensTh 1o GopMyIaMm:

) PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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HE Mi
= -|- +_+_
b=t TV toptomy (12)
_ Tl My
LT TN (13)

roe H, M - pacueTHBle 3HaUYeHUS MolepedyHou cuinbl, KH (TC), u
n3rubaromero MomMeHTa, KHXM (TcXM), OeHCTBYyIOIIHe Ha
rOJIOBYy CBau (CM. 4epT);

I0 - mnuHa Y4aCTKa CBaH, M, PaBHAs1 PAaCCTOAHHUIO OT ITOOOIIBHI
POCTBEPKaA OO ITIOBEPXHOCTHU I'PYHTAQA;

E,I- 10 Xe, uTo B Ghopmyie (11);

uQ), y0 - TOPU3OHTA/JIbHOE IIepeMelleHue, M, U YroJl MOBOpPOTa
IIOIIEPeYHOTr0 CeYeHHUs CBau, pal, B YPOBHE IIOBEPXHOCTHU
TPyHTa IPHU BBICOKOM POCTBEPKE, a IIPU HU3KOM POCTBEDPKE
- B YPOBHE €T0 IIOAOIIBHI, ONpefefisieMble II0 YKa3aHUSAM II.
7 npu OByXCTaOUMHOM pacyeTe U IO yKas3aHuAM II. 12 mnpu
OOHOCTAOUMHOM pacyeTe CBawu.

IT puHMeYaHHnue. B HaCTod1nieM IIPUIIOZKEHNH CHUTAIOTCA
IIOJIOZKUTEJILHBEIMHA

MOMEHT ¥ TOPU30HTaIbHasI CUJIa, IPUIOKEeHHEIe K TOJIOBE CBaU, €CJIH
MOMEHT M CHJIa HallpaBlI€HBI COOTBETCTBEHHO II0 YAaCOBOM CTpPEJIKE U
BIIPABO;

U3ru0aIoIi MOMEHT U IIO0IIepedYHasda CHJjla B Ce4YeHHH CBaH, €CJIN
MOMEHT MW CHIJIa, IIepegaliinuecsa OT BerHeﬁ YCIIOBHO OTCEeYEeHHOU
YaCTHu CBaM Ha HHWZXKHIOIO, HAIIPaABJIEHEI COOTBETCTBEHHO IIO 4acoBOU
CTpeJIKe U BIIPABO;

TOPHU3O0OHTAJIbLHOE CMEIlleHre CeYeHUsA CBA N €TI0 ITIOBOPOT, €CJIN OHHU
HalIpaBJIEHBI COOTBETCTBEHHO BIIPABO H IIO 4acoBOU CTpeJIKe.
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6. I'opusontanbHas cuna H, kH (TC), cooTBeTCTByMOIlasd rpaHULE
yInpyro# pabOThHl CUCTEMBI «CBas - TPYHT», NOPU [OBYXCTAAUNHOM
pacyeTe onpenensioTcsa 0o GopMmyie

H_eiﬂ
H . =

7
® £

&

; (14)

7. Topu3oHTanbHOE IIepeMelleHre u() M, U Yyroja moBopoTa y(0, paf,
IIPY OBYXCTAOUMHOM pacyeTe CJIeyeT OIpenessiTh 1o GopMyaaM:

a) npu H £ He]

_a H
My =Ug—
'K OH,, (15)
_a H
W= Wy —
TR H,, (16)
0) pu H > He]
i
=il —
I Y (17)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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v
o= — o
K (18)
roe H - pacyeTHoe 3HaueHHWe ImomepedyHou cunbl, KH (TC),

ITPUKJIa[bIBA€MOM K T'0JIOBE CBAU;

Hel - TpaHW4YHOE 3HAYeHUeEe IIONePEeYHON CUJIbI, ONpemesiseMoil II0

dopmyne (14), roe

H el oTIpeqnesisieTcs mo Taba. 2 ¥ 3 B 3aBUCUMOCTH OT 3HAYEHUSI

£ npu zi = 0;

ii, W - ompepensirorcst mo Tabm. 2 M 3 B 3aBUCHMOCTH OT
3HAYEHUSI CUJIBI

H , paccuuTeiBaeMou 1o gopmyie (8).

[IpuMmeuvanue. [Ipu npuBegeHHOU OJIMHE CBaAU

{ < 2,6 cimedyeT MOIb30BaThCs Tabn. 2 U 3 Oy

f= 2,6, Ipu 9TOM 3Ha4YeHHE [OOIIyCKaeMOro MepeMelleHHs CBau B
YPOBHE IIOBEPXHOCTU I'PYHTA HE OOJIKHO IIPEBHIIIATh 2 CM.
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8. PacueTHblt n3rubamoumit MOMeHT My KHXM (TCXM), IOIIEPEeYHYIO0
cuny Hz KkH (Tc), mecTByIoIIMe Ha I'JTyOMHEe Z B CEYEeHUH CBaH, CJIeoyeT
OIPENENsiTh MPU OOMNYIIEHUU ABYX CTaOuM pabOThl CUCTEMBI «CBas -
TPYHT» B IIpefeiax yIpyrou 30HL TPyHTa 0 popMyiaM:

ah — _
M, = ﬂ:—;(ﬁnﬂ% g By + My fCs + anﬂﬂ
s (19)

ab — —
Hy= m—g[ﬁnfﬂr; By + My fCy + Ho /Dy )

rae . S, My S,

(20)

H nf - TIIpuUBEedeHHbIe 3HaA4YeHUSA (PUKTHUBHBIX
HayvaJIbHBIX ITapaMeTpOB, OIpedelsieMble B
3aBUCHUMOCTH OT 3HaueHUd H u l mo tabn. 2 u 3;

‘qﬁ 5 I Cz' ’ D I- KOG OUIIUEHTH, 3HAYEHUA
KOTOpPBIX IIpUHUMaIOTCA 1o Tabn. 4 B
3aBUCUMOCTH OT TJTYOUHBI

L3

Taonuma 2

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[TapamMeTpHl OJIs1 pacuyeTa CBaMl Mpu MIapHUPHOM UX

HpI/IBeJIeHHaH COIIPAKEeHHNH C POCTBEPKOM
OJINHA
y4acTKa cBau
£ T4 g | & |wfwS | Hf|l My
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 (2,973|-1,734/1,191]| -0,260
0,864(1,50| 4,389 | 2,541 (4,266/-2,168|2,009| -0,840
3,0 0,366|0,00| 1,000 | 0,644 |1,000}-0,644|0,366| 0,000
0,450(0,30| 1,237 | 0,797 (1,237|-0,797|0,454| 0,000
0,556(0,60| 1,593 | 1,022 (1,593|-1,020(0,591| -0,010
rj Pa3HELIEHWE PEKIatbl B AOKYMEHTAX W Ha caiiTe 12
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[TapamMeTpHl OJIs1 pacuyeTa CBaMl Mpu MIapHUPHOM UX

HpI/IBeJIeHHaH COIIPAKEeHHNH C POCTBEPKOM
OJINHA
y4acTKa cBau
{ T 5| g | & |&f wf HS MJ
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
("j PazneweHne pexknaMsl B A0KYHEeHTaR M Ha caiite 123
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[TapamMeTpHl OJIs1 pacuyeTa CBaMl Mpu MIapHUPHOM UX

HpI/IBeJIeHHaH COIIPAKEeHHNH C POCTBEPKOM
OJINHA
y4acTKa cBau
£ T4 g | & |wfwS | Hf|l My
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
rj Pa3HELIEHWE PEKIatbl B AOKYMEHTAX W Ha caiiTe 194
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[TapamMeTpHl OJIs1 pacuyeTa CBaMl Mpu MIapHUPHOM UX

[IpuBeneHHas
COIPSI?KEHUM C POCTBEPKOM
OJIMHA
y4JacTKa CBau
£ H | & 7 W Eﬂf ﬁ_ruf Hyf | Myf
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
Tabnuma 3
MpueeneHHas [TapaMeTpHl o1 pacyeTa CBaul IIPU UX XKECTKOU
3a7eIKe B POCTBEPK
OJIMHA
ydacTKa cBau
{ F | & | g | X | &S M
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 |1,1581-1,089(1,158|0,000(1,074|-1,094
1,210} 0,90 |1,3741-1,275/1,372|0,009|1,281 (-1,308
1,407 1,20 |1,7331|-1,552/1,718|0,054 {1,644 (-1,700
1,656 1,50 [2,3371(-1,960(2,258|0,234 (2,314 |-2,471
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
) 125
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[IpuBeneHHas
OJINHA
y4dyacTKa CBau

[TapaMeTpHl o1 pacyeTa CBaul IIPU UX XKECTKOU
3a7ieJIKe B POCTBEPK

]

e

=1

.

.

2,8

0,947
0,984
1,083
1,232
1,425

1,660

0,00
0,30
0,60
0,90
1,20

1,50

1,000
1,039
1,156
1,365
1,709

2,256

-0,938
-0,975
-1,081
-1,260
-1,522

-1,890

1,000
1,039
1,156
1,363
1,692

2,183

0,000
0,000
0,000
0,008
0,052

0,217

0,947
0,985
1,096
1,301
1,652

2,273

-0,938
-0,975.
-1,086
-1,292
-1,663

-2,365

3,0

0,972
1,010
1,111
1,263
1,457

1,687

0,00
0,30
0,60
0,90
1,20

1,50

1,000
1,039
1,155
1,361
1,690

2,202

-0,940
-0,977
-1,083
-1,259
-1,512

-1,856

1,000
1,039
1,155
1,359
1,676

2,133

0,000
0,000
0,000
0,008
0,050

0,204

0,972
1,011
1,124
1,331
1,678

2,268

-0,940
-0,977
-1,087
-1,291
-1,649

-2,304

3,2

0,998
1,036

1,141

0,00
0,30

0,60

1,000
1,039

1,156

-0,947
-0,984

-1,092

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1,000
1,039

1,156

0,000
0,000

0,000

0,998
1,037

1,154

-0,947
-0,984

-1,096
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[IpuBeneHHas
OJINHA
y4dyacTKa CBau

[TapaMeTpHl o1 pacyeTa CBaul IIPU UX XKECTKOU

3afieJIKe B POCTBEPK

]

e

=1

.

.

1,298
1,496

1,729

0,90
1,20

1,50

1,361
1,684

2,174

-1,269
-1,519

-1,852

1,359
1,670

2,108

0,008
0,049

0,197

1,365
1,714

2,291

-1,300
-1,655

-2,286

3,4

1,021
0,061
1,169
1,331
1,537

1,777

0,00
0,30
0,60
0,90
1,20

1,50

1,000
1,040
1,157
1,363
1,685

2,168

-0,957
-0,995
-1,105
-1,285
-1,538

-1,870

1,000
1,040
1,574
1,361
1,672

2,102

0,000
0,000
0,000
0,008
0,049

0,194

1,021
1,062
1,182
1,398
1,755

2,333

-0,957
-0,995
-1,109
-1,316
-1,673

-2,298

3,6

1,040
1,081
1,192
1,360
1,574

1,825

0,00
0,30
0,60
0,90
1,20

1,50

1,000
1,040
1,159
1,367
1,692

2,174

-0,968
-1,007
-1,118
-1,303
-1,562

-1,900

1,000
1,040
1,159
1,365
1,678

2,109

0,000
0,000
0,000
0,008
0,049

0,194

1,040
1,082
1,206
1,428
1,794

2,382

-0,968
-1,007
-1,123
-1,334
-1,698

-2,328

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[IpuBeneHHas
OJINHA
y4dyacTKa CBau

[TapaMeTpHl o1 pacyeTa CBaul IIPU UX XKECTKOU
3a7ieJIKe B POCTBEPK

H

e

i

M

.

.

Hyf

Myf

3,8

1,054
1,096
1,210
1,383
1,606

1,867

0,00
0,30
0,60
0,90
1,20

1,50

1,000
1,040
1,160
1,371
1,700

2,188

-0,977
-1,017
-1,131
-1,320
-1,586

-1,933

1,000
1,040
1,160
1,369
1,686

2,122

0,000
0,000
0,000
0,008
0,050

0,195

1,054
1,097
1,224
1,452
1,827

2,429

-0,977
-1,017
-1,136
-1,352
-1,723

-2,364

4,0

1,064
1.107
1,223
1,400
1,629

1,901

0,00
0,30
0,60
0,90
1,20

1,50

1,000
1,041
1,162
1,375
1,708

2,203

-0,982
-1,026
-1,142
-1,334
-1,606

-1,964

1,000
1,041
1,162
1,373
1,694

2,137

0,000
0,000
0,000
0,009
0,050

0,197

1,064
1,108
1,237
1,470
1,853

2,469

-0,985
-1,026
-1,146
-1,366
-1,775

-2,399

Bo BTOpoO# cTaguu pabOTHl CBaW pacCUYETHBIM M3rudaroluii MOMEHT
Mzi kHxwM (TcXM), monepeunyo cuny Hzi, KH (Tc), meucTByoIue Ha

royouHe zj

onpepnensaTh o popMmyiam:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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TPYHTa,
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[/
MH:M+HH——E]”33
6 (21)
ab
Hy=H--z
2, (22)

rIe zj - TIyOrHa PaCIOJIOKEeHUsI CeYeHUs CBau B TPYHTE, M, B IIpeIesiax
IIJIACTUYECKOM 30HBI II0 OTHOIIEHWIO K IIOAOIIBE HU3IKOTO
pOCTBepKa.

9. B ciny4dae XKeCTKOH 3afe/IKi CBau B POCTBEPK, €CIIU UCKII0YaeTCs
BO3MOXKHOCTh IIOBOPOTA €€ T'OJIOBHI (HampuMep, B XKECTKHUU POCTBEPK
C IOByMS psgaMM cBali uinum 0ojlee, YCTAHOBJIEHHBIX B HalpaBJIEHUU
OEeNCTBUSA TOPU30HTAIbHOM CHUJIbI), B popmyne (21) BMecTo M crnenyer
IPUHUMATh PACYETHHIM MOMEHT 3afeNiku Mf, NelCTBYIOIIUN B MeCTe
COMPSI2KEHUS CBau C POCTBEPKOM.

PacueTHBII MOMEHT 3afenku Mf KHXM (TCXM), ompegensercs IIo
dopmyne

=
5
1
=]
CHR

(23)

roe

M - MIPUBENEHHBI MOMEHT, OIpeAesiieMblli 110 Taba. 3 B 3aBUCUMOCTH
OT 3HAYEeHUN

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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10. Hecymlasi cmtoCOOHOCTL CHUCTEMBI «CBasi- TPYHT» IIPU OEUCTBUU

TOPU30HTAJILHOM CHUJIBI OIIPEeAesieTcs o GopMyJsiaM:

1) onst cBau, He UMEIOIIEN XKEeCTKOM 3alleJIKU B POCTBEPK,

ah
_ y 2
Fy=np—z,,
P
roe
E.E - paCCTOHHI/Ie, M, oT HOBerHOCTI/I FPYHTa
MEeCTOIIOIIOZKEHU A IIJ1IaCTHU4YEeCKOIro mapHHpa,

OIIpeNensieTCs U3 ypaBHEHUS

3, 3M,

3 1 _
z, +oez, ——— =1,

2 ab,

(24)

oo

KOTOpoe

(25)

30€ECh € - SKCIOEHTPUCHUTET IIPUIIO2KEHU A BHEIIIHEN HaArpy3KH K CBae, M;

M

4 - TIpedenbHBIM M3rHUOAIOIUM MOMEHT, BOCHPHUHUMAaEMBIHN

IIOIIEPEYHEIM CedYeHueM CBau, C Y4YeTOM HpO)IOJ'IbHOfI CHIJIHI,

KHXM (TCcXM);

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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J?l - K03} duuueHT, paBHHU eOUHUIE, KPOME CJIydyaeB pacdeTa
(pyHODaMeHTOB pPaCIOPHBIX COOPYKEHMNH, OJIsT KOTOPHIX

T?]. =0,7;

T& - K03 pUIIMEHT, YYUTHIBAIOIIUY OO0 IOCTOSHHON Harpy3Ku
B CYMMapHOM Harpy3kKe, ONpenesisseMblil 1o ¢hopMyie

M . + A .
Y T ———
HM.: +Mr, (26)
raoe
M.:: - MOMEHT OT BHEUIHUWX IIOCTOSHHBLIX HaArpy30K B CEUYEHUU
(byHOmamMeHTa Ha YpOBHE HUXKHUX KOHIIOB cBali, KH XM (TCcXM);

t- TO JKe, OT BHEIIHHWX BPEMEHHBIX pPaCYEeTHBIX Harpy3okK, KHXwm
(Tcxm);

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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} - Koa(pPUIMEeHT, IPUHUMAaEMEIN }2 = 2,5, 3a HCKIIIOUEHWEeM CIIy4Yaes
pacuera:

a) 0co00 OTBETCTBEHHBIX COOPYKEHUH, OJIT KOTOPBIX IIPU

£ £ 2,6 mpuruMaeTcs 7 = 4 u npu

f35 IPUHUMAETCS # = 2,5; IPU NPOMeXyTOYHBIX 3HaYEeHUIX

{ 3nauenue 77 oInpenensieTcss UHTEePIIOJISIIuen;

0) ¢yHODaMeHTOB C OOHOPSIOHBIM pacIOJIoXKeHMeM CBall Ha
BHEIIEHTPEHHO MTPUI0KEHHYI0 BEPTUKAJIbHYI0 CXKMUMAIOIIYI0 Harpy3Ky,
OJIs KOTOPBIX CJieAyeT IPUHUMATh # = 4 He3aBUCUMO OT 3HAUEHUS

£

2) OIS CcBaM, HUMEIOIIeH KeCTKYI0 3aJlelIKy B HH3KWH POCTBEDPK,
HEeCYIIYI0 CIIOCOOHOCTh Fg crnemyeT onpenensTs mo ¢popmyrie

z
Fy=165mm3 H.::E:'FMH. 27)

11. Ilpum craTU4YeCKOM pacuyeTe CBal B COCTaBe KyCTa, e€cCJiu
OOIIyCKaeTCs BO3MOXKHOCTL pa3BUTUS BTOPOU CTagUU HaIPSAXKEHHO-
nedOpPMHUPOBAHHOTO COCTOSTHUS CHUCTEMBI «CBasg - TPYHT», CIeOyeT
YYUTEIBATh UX B3aUMOJEUCTBUE. B 3TOM cilydyae pacyeT IPOU3BOLUTCA
KakK [Jigd OOWHOYHOM CBaM, HO KO3(PPUIMEHTH NPONOPLUMOHATBHOCTU K
1 d YMHOKaIOTCS Ha MMOHUKAIOMUN KO3QPUIIMEHT

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Ef!, omnpepnesnsieMbld 10 popmyie

2

o =y, 11~ 2| 17+036 5 gpg %) |
Jui Ty T Ty
(28)
roe gc - KO3DPUIMEHT, YYMTHIBAIOUIANA YIJIOTHEHHWE TPyHTa IIPH

MIOTPYyKEHUM CBall U NMPUHUMaeMbii: gc = 1,2 Ojid 3aOUBHBIX
CBay CIJIOLIIHOTO CeYeHUs U gc = 1 OJis OCTaJIbHBEIX BUOOB CBal;

d - OJuaMeTp UJIN CTOPOHaA IIOIIePEedYHOIro Ce4yeHus CBau, M;

= =1 =) (29)

Xi, Vi - KOOpOUHATHI OCH i-i CBau B IJlaHe, IPpUYeM IOpPU30HTaIbHAasA
Harpy3kKa IIpujioKeHa B HallpaBJIeHUU OCH X;

Xj, Yj - TO Xe, OJIs j-i CBaH.

[TpousBenenue

IT

4 B dopmyne (28) pacmpocTpaHsSeTCs TOJBKO Ha CBaMm KYCTa,
HEIOCPEeOCTBEHHO IpUMBIKAIOIIIMe K i-1 CBae.

Taonuna 4

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[TpuBenenHas KoadduineHTH
riy6uHa
pacnooXxeHus
CeYeHus CBau
B I'PYHTE
Aj Bj Ci D1 A3 B3 C3 D3 Ay B4 Ca D4
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(0,0200,001|-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|0,1800,036(-0,036| -0,011 | 0,998 | 0,600 |-0,180(-0,072|-0,016 | 0,997
0,7 0,999|0,7000,245|0,057(-0,057| -0,020 | 0,996 | 0,699 |-0,245(-0,114|-0,030 | 0,994
0,8 0,99710,799|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 0,99210,997|0,4990,167|-0,167| -0,083 | 0,975 | 0,994 |-0,499(-0,333|-0,125 | 0,967

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[TpuBenenHas KoadduineHTH
riy6uHa
pacnooXxeHus
CeYeHus CBau
B I'PYHTE
Aj Bj Ci D1 A3 B3 C3 D3 Ay B4 Ca D4

&
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 0,97911,192|0,718/0,288(-0,287|-0,173 | 0,938 | 1,183 |-0,716(-0,575| -0,259 | 0,917
1,3 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
1,5 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|1,4210,812(-0,808| -0,691 | 0,646 | 1,566 |-1,396(-1,613|-1,036 | 0,529
1,8 0,843|1,706|1,5840,961(-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

r')\ PasxeleHne peknakmel B 40Ky HeHTax M Ha cante
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[TpuBenenHas KoadduineHTH
riy6uHa
PacIonoXeHus
cedeHusd CBau
B IPYHTE
Aj Bj Ci D1 A3 B3 C3 D3 Ay B4 Ca D4
Z
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(1,4903,128|3,288|-3,103| -4,718 | -3,108 | 0,197 |-2,346|-6,023| -6,990 | -4,445
3,0 -0,928|1,037|3,225|3,858|-3,540| -6,000 | -4,688 | -0,891 |-1,969|-6,765| -8,840 | -6,520
3,5 -2,928(-1,272| 2,463 (4,980(-3,919] -9,544 |-10,340| -5,854 | 1,074 |-6,789|-13,692|-13,826
4,0 -5,853(-5,941|-0,927(4,548(-1,614|-11,731|-17,919|-15,076| 9,244 |-0,358|-15,611|-23,140
Taonuima 5
[IpuBenenHas| [Ipu onupaHuu cBau Ha | Ilpu onmvpaHuUU cBau [Ipu 3agenke
royouHa HeCKaJIbHBIA TPYHT Ha CKajy CBau B CKaJly
OTPYyXKEHU
CcBau
Ao Bo Co Ao Bo Co Ao Bo Co
0,5 72,004 1192,026|576,243|48,006|96,037|192,291(0,042]0,125|0,500
r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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[IpuBenenHas| [Ipu onnvupaHuu cBau Ha | lIpu ontupaHuM cBau [Ipu 3apenke
rioyouHa HECKaJIbHBIU T'PYHT Ha CKally CBau B CKaJy
IIOTPYyZKEHUSA
cBau
Ao Bo Co Ao Bo Co Ao Bo Co
!
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 | 5,498 | 3,889 | 3,240 |1,014(1,028|1,415
1,6 7,154 | 6,129 | 6,268 | 4,887 (3,308 | 2,758 |1,186(1,134(1,480
1,7 6,375 | 5,189 | 5,133 |4,391 2,868 | 2,419 |1,361(1,232|1,535
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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[IpuBenenHas| [Ipu onnvupaHuu cBau Ha | lIpu ontupaHuM cBau [Ipu 3apenke
rioyouHa HECKaJIbHBIU T'PYHT Ha CKaJy CBau B CKally
MIOTPYXKEHUS
cBau
Ao Bo Co Ao Bo Co Ao Bo Co
!
1,8 5,730 | 4,456 | 4,299 |3,985|2,633| 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. Tlpu oOOHOCTaAUMHOM pacyeTe CBal TOPU3OHTaJIbBHOE

ImepeMeleHue u(), M, 1 yroJjl ioBopoTa y(0, pan, CIeayeT OIpenessiTs 110

dbopmymam:

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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ly =HuEHH+MuEm.f; (30)

W = HyGym + MoGay, (31)

roe HQ, M( - pacdyeTHbIe 3HAYEHHUSI COOTBETCTBEHHO IIOIIEPEYHON CHUJIBI,
KH (tc), m wu3srubamiero MoMeHTa, KHXM (TcxXM), B
paccMaTpUBaeMOM CeYeHUM CBaM, IIPUHHMaeMble PaBHBIMU
Ho = Hu Mp0 = M + HIQ [3mecb H u M - TO Xe, 4TO B

dopmymnax (12) u (13)];

eHH - TOpU30HTaJIbHOE IepeMelleHrue cedenus, M/KH (M/Tc), ot
OeucTBUs cunbl H = 1, IpuIoKeHHO! B YPOBHE IIOBEPXHOCTU
TPYHTa;

eHM - TOopu30OHTalbHOe mepeMelneHue cedenus, 1/kKH (l/tc), ot
MoOMeHTa M = 1, OelUCTBYIOILIEro B YPOBHE IIOBEPXHOCTHU
TPYHTa;

eMH - yron nnoBopota ceduenus, 1/kH (1/rc), ot cunet H = 1;

eMM - yron nmoBopoTa ceuenus, 1/(kH m) [1/(TcXm)], oT MOMeHTa
M=1.

[Tepememniennss eHH, eMH = eHM #W eMM BBIYUCISIIOTCS IIO
dbopmymam:

eHH =
1

—— A,

e Bl (32)

eMH = eHM =
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1
7= Bo
1 G:EEE (33)
—CEI;
eMM = &, Ef (34)

roe ae, E, I - To xe, 4To 4 B popmyne (11);

AQ, B0, CO - 6e3pa3MmepHbie KO3DDUIIMEHTHI, IPUHUMaeMbIe 110 Tall.
5 B 3aBUCHUMOCTH OT IPUBEAEHHOW T'TyOUMHBI MOTPYXKEHUS
CBau B I'PYHT, ompepenseMon no Gpopmyne (7).

[Ipu 3HaYeHUU

f, COOTBETCTByOIEM NPOMERKYTOYHOMY 3HAUEHHIO, VKA3AHHOMY B
Tabn. 5, ero criemyeT OKPYIJHTh OO ONuUXKaWIIero TabIHuYHOTO
3HAYeHUsI.

13. PacyeT yCTOMYMBOCTHA OCHOBaHMS, OKPYZKAIOIIEro CBaio, OOJIXKEeH
MIPOU3BOAUTHCSA IO YCIOBUIO (35) OrpaHUYEeHUS PAaCYETHOTO JaBIeHUSI

Z, OKa3bIBaEMOT0 Ha I'PYHT OOKOBLIMY ITOBEPXHOCTSIMU CBaii:

0, = ik (yzteq + &y

COSE, (35)

roe

Uz pacyeTHOe OaBJieHWe Ha IPyHT, Klla (TC/M2), 60KOBOM
IIOBEPXHOCTHU CBau, onpenensieMoe 1o ¢GopMyJie Ha CIeOYIOIINX
rnyouHax z, M, OTCUUTHIBAEMBIX NPU BBICOKOM POCTBEPKE OT
IIOBEPXHOCTU TpPyHTa, a IpPU HU3KOM POCTBEPKE - OT €ro0
nopoInBH [1ipu z £ 2,5 - Ha OByX I'TyOMHAaX, COOTBETCTBYIOIIUX

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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z=183uz=1nupuf > 2,5-Harnyoune z = 0,85/ae, TOe de

onpepensercs no Gopmyne (11)];

:l'/f - pacyeTHBIM  yHOenbHBIM (0OBEMHBIN) BeC TPyHTa
HeHapyLUIeHHOU CTPYKTyphl, KH/M~ (TCc/M”), ompeOensieMbld B
BOJOHACHIIIIEHHBIX TPYHTaX C Y4€TOM B3BEIIIMBaHUS B BOOE;

Pri; . pacyeTHLIe  3HAYEHMS  COOTBETCTBEHHO  yrja
BHYTPEHHEI0 TPEeHUs TPYHTaA, Ir'pan, U YOEJIbHOTO CLEIIEHUS
rpyaTta, klla (Tc/M®), mOpuHHMaeMble B COOTBETCTBUU C
yKa3aHUuAMU II. 3.5;

g - K03(pduuMeHT, TPpUHUMAaEMBIN OJIsI 3a0MBHBIX CBall U CBau-
000J1049€eK

é = 0,6, a mJ1g BCceX OCTAJIbHBIX BUIOB CBal

5 =0,3;

]?lﬂlh - 3HaUeHHU KO9(PPUIIMEHTOB Te XKe, 4To U B hopmyie (24).

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Ilpumeuyanue. Ecnu pacueTHBHIE TOPU3OHTAJIbHBLIE [aBIEHUS Ha
TPYHT

I:FE He VIOBJIETBOPSIOT YyCaoBHIO (35), HO TIIpM 3TOM Hecymas

CIOCOOHOCTHL CBall IO MaTepuajly HeOOUCIOJIb30BaHa U IIepeMelleHUs
CBal MeHbIIle TIpefeJIbHO [OIIyCKaeMbIX 3HadYeHu#, TO IIpHU
IIpUBEeAeHHON I'ITyOuHe cBal

F>25 pacyeT cjienyeT IMOBTOPUTH, IIPUHSIB YMEHbIIEHHOE 3HaYeHUue
KoadduiimenTta npormnopuuoHanbHocTH K. Ilpm HOBOM 3HadeHuu K
HeoOXOOMMO IIPOBEPUTH IIPOYHOCTH CBaW II0 MaTepuany, ee
IIepeMeIleHnsi, a TakxkKe cobmogeHue ycnopus (35).

14. PacueTHOE maBjIeHUE

EE, kIla (tc/M?), Ha TPYHT 10 KOHTAKTy C O0KOBOU ITOBEPXHOCTHIO CBay,
BO3HMKAIOIllee Ha TJIyOMHEe 2, a TaK¥XKe pacCyeTHBIM u3Irubdarommi
MOMEeHT Mz, KHXM (TcXM™), momepeuHyio cuny Hz, KH (tC), u
npogonbHyio cuny N, kH (Tc), melicTBywlye Ha riIyOuHe 2 B CEYEeHUU
CcBau, IIpY OOHOCTAQOUUHOM pacyeTe CBau CJieayeT OIIpenessaTh II0
dbopmymnam:

K M H
£y, e, o B e Bl (36)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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H
M, = cfElu b — o Bl By + MiCs +— D,
e (37)

H. = EﬁjEfHFA‘ - EﬁfElrWuB4 +e MGy + H D (38)

Nz =V, (39)

roe K - KoapduimeHT TponopuruoHaIbHOCTH, ONIPENeiaeMbli 1o Tabl.
1;

ae, E, I - To XKe, 4To U B hopmyne (11);

£ - TpuBeHOeHHas TyOuHa, ompepgesnseMast Mo dopwmyre (5) B
3aBUCUMOCTH OT 3HAUEHUS HOEeNUCTBUTENbHOM TIyOWHBI Z, OJId
KOTOPOM OIIPENENSIOTCS 3HaYeHUs IaBIeHU

Ty

, MOMEHTa Mz 1 monepeYyHou Cuibl Hy;
Ho, Mo, 10, u0Q, yO - To Xe, 4TO©u B OO. 5 U 12;

A1, A2 - K03dbuIMeHTH, 3HaYeHUs KOTOPHIX IPUHUMAIOTCS 10 TabJl.
4;

A4, By,

B2, By,

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Ci, Co,
C4, Dy,
D2, D4

N - pacueTHasi oceBasi Harpy3ka, KH (Tc), mepemaBaeMasi Ha TOJIOBY
CBawu.

:!ff-' - K03 GUIMEeHT yCI0BUM PabOTHl, IPUHUMAaEMbBIN COTJIacHO . 1.
ITonpaBka ot 31.03.2003 1.

15. PacueTHBI MOMEHT 3amenku Mf, KHXM (TCXM), yYHUTEIBAEMBIN
IpU OJHOCTAAUMHOM pacyeTe CBal, UMEIIIUX XKECTKYH 3aJeliKy B
POCTBEPK, KOTOPHIK o0OecredynBaeTCsi HEBO3MOXHOCTBIO IIOBOPOTA
TOJIOBEI CBaH, CII€AyeT OIPeHensiTh 0 GopMyJie

El ; (40)

rme Bce OyKBeHHBIEe O0O0O3HAYEeHUsSI Te XKe, YTO U B TMPebIayIIuX
dbopmymnax.

[Ipu 3TOM 3HAK «MUHYC» O3HA4YaeT, YTO ITPU IOPU30HTAJIBHOM CHUIIE

H, HampaBIeHHOM CJIeBa HAIlpPaBO, Ha T'OJIOBY CBAW CO CTOPOHHI 3aIeIK1
IlepefaeTcss MOMEHT, HallPaBJIeHHBIM IIPOTUB YaCOBOM CTPEJIKH.

ITIPUJIOZKEHHUE 2
Pexomenoyemoe
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PACUYET HECYIIEHA
CIIOCOBHOCTH )
IIUPAMUIIAIBHBIX CBAM C
HAKJIOHOM BOKOBBIX
I'PAHEM ip > 0,025

Hecymyio cmocobHOoCcTh Fg KH (Krc), mupaMupaldbHBIX CBal C
HaKJIOHOM OOKOBEIX IpaHen ip > 0,025 pomyckaercs omnpenesnsaTh Kak
CyMMy CHUJI PACYeTHHIX COIIPOTHUBJIEHU} I'PDyHTa OCHOBaHUs Ha OOKOBOU
IIOBEPXHOCTHU CBaH U IIOJ €€ HUKHUM KOHIIOM II0 popMyJie

. d*
7, =!Z-;J_&11ccnss: ;:;[.ifgﬂ: +.Egzpr1i) +ip; +E[P§+ "’-1;;'5'!,1'); (1)

rge A;j - mjoniaab OOKOBOM ITOBEPXHOCTH CBaW B IIpedesiax i-ro CJos
TPYHTa, M2 (CMZ);

Ir.-E - YI'OJI KOHYyCHOCTH CBaH, I'pan;

A
lpf oI pacyeTHbIEe 3HAUEHUS yrijla BHYTPEHHEro TPeHUs, rpaf,
U clieryieHus, Klla (KFC/CMz), [-TO CJI0s TPYHTA;

d - CTOpPOHa Ce4YeHHus HU2KHEIrO KOHIIa CBau, M;

145
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ni, n2 - KOS(I)(bI/ILII/IeHTBI, 3HaYeHUsI KOTOPLIX ITPUBEOEHEI B TaGHI/ILIe.

CompoTHUBJIEHUSI TPYHTa IIOO OCTPHUEM CBaW pj U Ha ee OOKOBOMU
TIOBEPXHOCTHU p¢i, KIla (Krc/cM*), onipegensitoTcs mo ¢gopMyJie

P, = pr _ Ez' w
=P = .
! ! 4p|:l,z (1 - V!- jl_ EPD;(E - vz'jl
x(pp,!-+cfg-cfg¢?ﬁ]— C1CtE P14 (2)
roe Ei - wMomynp pmedopmalimu TpyHTa i-To cios, Klla (KFC/CMZ),
onpenensieMbIin 10 pe3ynbTaTaM IPEeCCUOMETPUYECKUX
UCHBLITAHUH;
vi - Ko3pdunreHTt IlyaccoHa i-To CiIos TPyHTa, IPpUHUMAaEeMBIN B

cooTBeTCTBUU C TpeboBauusimMu CHull 2.02.01-83;
X - KOo(DUIIMEHT, 3HaYeHUsI KOTOPOTO ITPUBEIeHkl B TabIuIie.

IaBneHusi TPyHTa po,i, Pp,i Klla (Krc/CM2), OIIpedensalTCsa 10
dbopmymam:

po,i =
"y
-y, W% 3)
Pp,i =
;:-h‘i(Hsm :pm)+r:‘,‘i|:~:}sq:ﬁﬁ, @)
roe }r.!',i - yIesIbHBLA BeC IPYHTA i-ro ciost, KH/MS (krc/cmd);
hi - cpenHss ryOrHa PacCIIOIOXEeHHUs i-T0 CJI0s IPYHTa, M.
m PazneWweHe PEKNaMbl B DOKYHEHTaX M Ha CaiiTe
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Yromn BHYTPEHHET O TPEHUS TPyHTa

Kosdpopunuernt o I:", rpan.
4 8 | 12 | 16 | 20 | 24 | 28 | 32 | 36 | 40
ni 0,53/0,48/0,41/0,35/0,30|0,24|0,20/0,15|0,10|0,06
n2 0,94/0,88/0,83/0,78/0,73]0,69/0,65|0,62|0,58|0,54

0,06/0,12{0,17/0,22/0,26(0,29/0,32/0,35|0,37|0,39

-

[Ipumedanue. [Ins IPOMEXKYTOUYHLIX 3HAYEHUHN yrijla BHYTPEHHETO
TPEHUS

IPJ'.!', 3Ha4YeHUs KO3hPUIIMEeHTOB Nni, n2 u

§ OIIpenesIArnTCA I/IHTepHOHHHI/IefL

ITIPUJIOZKEHHUE 3
Pexomenoyemoe
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OINPENEJIEHUE OCAIIKHA
JIEHTOYHbIX CBAUHBIX
OYHIAMEHTOB

Ocagka s, M (CM), TEHTOYHBIX CBaWHBIX (QPyHOAMEHTOB C OOHO- M
OBYXPSOHBIM PaCIOIOKEeHNEM CBall (IIpM PaCCTOSHUM MeXAY CBasMHU 3
- 4 d onpepgenseTcsa o popmyne

1-
o= H(EE :I %

rge n - IMOTOHHAs Harpy3Ka Ha CBaulHbIM (QyHOmameHT, KH/M (Krc/cm),

do

®

C ydeToM Beca pyHOaMeHTa B BUIE MacCCHUBa I'pPyHTa CO CBasMH,
OTPaHUYEHHOTO: CBEPXY - IMOBEPXHOCTHIO IJIAHUPOBKM; C OOKOB
- BEPTUKAJILHBIMU MJIOCKOCTAMU, MNPOXOOAIINMU I10 HapyKHBEIM
rpaHsiM KpaWHUX PSALOB CBaW; CHU3Y - IIJIOCKOCTHIO, IPOXOOAIen
yepe3 HUXKHUE KOHIIBI CBal;

V - 3HaueHusA Momynsa pedopmaruu, Klla (KFC/CMZ), u
Koa(pdumuenta IlyaccoHa TpyHTa B IIpedelax CxXKHUMaeMOU
TOJIIIY, OIpefAesiseMble [OJI1 YKa3aHHOTO BHIINIE (PyHOaMeHTa B
cooTBeTCTBUU C TpeboBauussmu CHwull 2.02.01-83;

- K0O9(pPUIIMEHT, TPUHUMAEeMbId II0 HOMOrpaMMme (CM. YepTexK)
B 3aBUCHUMOCTH OT Koa@dduimenrta [lyaccoHa v, npuBeOeHHOU
mupuHE pyHOaMeHTa & =h/} (rme b - mmpuHa QyHOaMeHTa,
NpUHUMaeMasi 0 HapyKHBIM T'DaHSIM KpalHUX PAOOB CBau; h
- rnyOMHaA TIOTPYXKEHUsS CBail) U IIPUBENEHHOM TIIyOUHBI
cxkuMmaemon tonuu He/h (He - TmyOruHA CXXKUMaeMOM TOJIIIN).

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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M. Vol R/
h a = _b-_ = J.a0
A /
I I
.1 - 0.35 7 o
. . . N
+~ 0,30 \}
1.9 -
0.28|
0,20
1.7 y ‘ .5*—,0_25
. / /NN 0,08
! i
7 ]\it\ 0.10
12 / -
L, 7 7 |~ ous
1.1 i | | |
1
04 : |
1
1
a8 y= Q2
-1
12 Q':Iﬁ
0.4
18 l"
m i i S NE "F'i T— \
AN
24
fa

HoMmorpaMMa Ijisi onpene/ieHHusi 3HaYeHuu d(

3HaueHus Ko3dpduimeHnta d( ONpPemensoTCs II0 HOMOrpaMMe
CIeOyIoIInuM o6pa3zomM. Ha HOMOTpaMMe yepes TOUKY,
COOTBETCTBYIOIIYIO BLIYMCIIEHHOMY 3HAYE€HUIO MPUBEIEHHON TI'TyOWHBI
CKMMaeMOU TOJIIIM, IIPOBOAUTCS IpsAMasi, TapaijienbHas ocu abcLucc,
IO IepecedyeHUs] C JIMHUeH IpHUBeNeHHOH IMUpUHL QyHOaAMeHTa & u
ONyCKaeTCs MepHeHOuKynasap n[o aumHum Koaddumuenta IlyaccoHa
rpyaTa v. I3 TOYKM IepecedeHus IIPOBOOUTCS JTUHUS, IIapajijlelbHasda
ocu abcuucc, oo repecevyeHus C OChbI0 OpAUHAT, Ha KOTOPOU ITPUBEAEeHbI
3HaueHus KoapdumuenTa d(.

{j PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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[TIPUJIOZKEHHE 4
PexomeHOyemoe

OIIPENEJIEHUE OCAIIKH
OOUHOYHOU CBAU

PacueT ocagoK OOUHOYHBIX CBaI/I Ipope3alnux CJI0M TPyHTa C
mopyneMm caosura Gy, Mlla (TC/M ), u Ko3pdunmentom Ilyaccona vi,
M OIIMPAIOIIMXCS Ha TPYHT, paccMaTpuBaeMbli KaK JIMHEWHO-
nedopMupyeMoOe TOJIYOPOCTPaHCTBO, XapaKTepulyeMoe MOZOyJIeM
coBura G2 u kosgduinmentoM [lyaccoHa v2, monmycKaeTcs IPOU3BOOUTH
npu N £ Fg/gk w ipu ycnosuu l/d > 5, G11/G2d > 1 (roe I/d > 5 - pnuHa
cBau, M, d - fUaMeTp WU CTOPOHA IIONEPEYHOT0 CEYEeHHUsI CBau, M) IO
dbopmymnam:

a) o1 OMUHOYHOM cBau 6e3 yIIupeHus

N
= f—
G, (1)

N - BepTuKalbHas Harpy3ka, nepegaBaeMas Ha cBato, MH (Tc);

b - koappunmeHT, onpenensaeMsiii 1o Gopmyie

5 1-pe

Rt

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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sgeck b = 0,17 In(kvG1l/G2d) - KO03(pGUIIMEHT, COOTBETCTBYIOIIUU
a0COJIIOTHO KeCTKou cBae (EA = ¥);

a = 0,17 In(kyil/d) - ToT Xe KO3pPUIHUEHT O Cciaydasd
OOHOPOOHOTO OCHOBaHUSA C
xapakTepuctukamu G] u v];

15' = EA/G]I2 - OTHOCUTEJIbHAS XXEeCTKOCTL CBAU;
EA - 3XeCTKOCTb CTBOJIa cBau Ha cxkaTtue, MH (tc¢);

I[1 - mapameTp, oOHOpemensioONIUN yBeJIndeHUue
OocafjKi 3a CYeT CXKaTusg CTBOJIa U
omnpemensieMbld 10 popmyie

A
T 142128,

kv, kvl - KOS(l)(bI/II_II/IeH'JZ“bI, onpegnensgeMble mo ¢opmyne ky = 2,82 -
3,78v + 2,18v° cooTrBeTCTBEHHO ITpu V = (V] + v2)/2 u npu
V=V];

0) oJi1 OQUHOYHOM CBau C VIIMPEHUEM

0220 \ Ni
5= —
Gydy  EA (2)

roe db - AMaMeTp YIIUPEeHNsI CBaH.

151
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XapakTepuctuku G] M V], TPUHUMAIOTCS OCPEIHEHHBIMHU [JIs1 BCEX
CIIOEB TPYHTaA B Ipefenax Ir'IyOuHBI IOTPYyKeHus cBau, a G2 u v2 - B
npengenax 10 guaMeTpPOB CBau UJIH YIIUPEHUS ([IJIs1 CBaU C YIIUPEHUEM)
IIPU YCJIOBUM, YTO TOJ HUKXKHUMM KOHIIAMM CBa¥l OTCYTCTBYIOT TOPQHI,
WUJIBl M TPYHTHI TEKy4Yed KOHCUCTEHIIUH.

COOEP2KAHUE

1. O6IIMe IIOI0XKEeHU S
2. Bupnwl cBam
3. OCHOBHEBIE VKa3aHUd 110 pacyeTy
4. PacyeT HecyIllel ciocOOHOCTU CBak

CBau-CTOUKHU

Bucsauyue 3a0uBHBIE CBAaX BCEX BUIOB M CBAM-000JIOYKH,
IorpyzaeMule 6e3 BEIEMKH T'PYHTA

Bucsuyne HaOuBHBEIE U OYPOBBIE CBAaW 1 CBan-000I0YKH,
3aronHgeMbBle 0eTOHOM

BunToBLIe cBau

YuyeT oTpUiaTenbHEIX (HEraTUBHEIX) CUI TPEHUS TPVHTA Ha
O0KOBOM MOBEPXHOCTH CBAl

5. OnpepesnieHre HecyIllel cI0COOHOCTH CBaMl IO pe3yabTaTaM
IIOJIEBBLIX MCCIIeOOBAHUM

6. PacueT cBauHBIX HDVHOIAMEHTOB U UX OCHOBAHUU 10

,uegho pMaliyaM

7. KoHCTpYUpPOBaHUE CBAUHEIX HOaMeHTOB

8. Oco0eHHOCTH TPOEKTUPOBAHUSA CBAaMHBIX QYHIAMEHTOB B
IIPOCAaJOYHBIX TPYHTaX

9. Oco0eHHOCTH TPOEKTUPOBAHUSA CBaMHBIX QYHIAMEHTOB B
HaOyXaloUIuX TPYHTax

{j PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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10. Oco6eHHOCTH TPOEKTUPOBAHNS CBaMHBIX GVHIAMEHTOB Ha
moapabaThIBAEMBIX TEPPUTOPUIX

11. OcoGeHHOCTH TPOEKTUPOBAHNS CBAWHBIX GVHIAMEHTOB B
CceliCMUYEeCKHNX parioHax

12. Oco6GeHHOCTH TPOEKTUPOBAHUS CBAaMHBIX GYHIAMEHTOB OIOD

BO3OVIMHBIX TUHUM 3JI€KTPOoIepenayn

13. OcoGeHHOCTH TPOEKTUPOBAHUS CBAaMHBIX VHIAMEHTOB
MAaJIO3TaXKHBIX CeIFCKUX 3NaHUN

[Ipunoxenue 1. PacyeT cBali Ha COBMECTHOE OEeNCTBUE
BEPTHUKAIbHOM ¥ TOPU30HTAILHON CHUII 1 MOMEHTa

[Mpunoxenue 2. PacyeT HecyIen cuoCOOHOCTU IUPAMUIATbHBIX
CBail C HAaKJI0HOM OOKOBBIX I'paHel ip > 0,025

IIpunoxenuve 3. OnpeneneHre OCagKy JIEHTOYHBIX CBAMHBIX
HIOIAMEHTOB

[Ipunoxenuve 4. OnupeneneHre ocagkyu OOUHOYHOUW CBau

-

ol
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