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CBOJ ITPABHLI

NJIOTHUHBI BETOHHBIE M )KXEJE3OBETOHHBIE

Concrete and reinforced concrete dams

JlaTa Beenenun 2013-01-01

1 O6aacTh npuMeHeHNst

Hacrosmuii cBoj, npaBWiI paclpoCTPAHAETCS Ha NPOEKTHPOBAaHHE CTPOAIMXCA H
PEKOHCTPYHPYEMBIX OETOHHBIX W IKENe300€TOHHBIX IUIOTHH, BXOJALMX B COCTaB
JHEPTeTUYECKHX, BOJHOTPAHCTIOPTHHIX M MCIHOPATHBHRIX  THIDOY3IOB,  CHCTEM
BOJIOCHA0MEHH, BOJOOYHMCTKH, IepeOpockH cToka W GOpeOBI C HABOAHEHWSMH, a TaKKe
THAPOY3J10B KOMIUIEKCHOTO Ha3HAYCHHS.

IIpu npoexkTpoBaHUN OETOHHBIX M XKeNE300E€TOHHBIX IUIOTUH, NMPETHA3HAYEHHBIX AT
CTPOHMTENBCTBA B CeHCMHMYECKHX palOHaX, B YCIOBHMSX PaclpOCTPAHEHMS NPOCAJOYHBIX,
HaOyXaloWyX U 3aKapCTOBAaHHBIX TPYHTOB, B CEBEPHOI CTPOHTEIHHO-KIMMAaTHIECKOH 30HE
(CCK3) u npupaBHEHHBIX K HeH IO TNPHPONHO-KIMMATHYECKHM YCNOBUAM palfoHaM
(HarmpuMep, BBLICOKOTOpHbIE paiOHBI) Ha[UIEXHUT YYHTHIBAThH JOMOJHUTEbHbIC TpeGOBaHMA,
HIpeaBABISEMEIE K TAKHM COOPYIKEHUSAM B COOTBETCTBYIOMIHNX HOPMATHBHBIX NOKYMEHTaX.

2 HopMaTHBHbIE CCHLIKH

B HAacCTOAILIEM CBOIEC TIpaBAJI HCNOJAB30BaHbl CCBUIKHM Ha Hopmamnﬂue IlOKyMeHTbI,
nepevdeHb KOTOPBIX IPUBEJEH B MPUIIOKEHHH A.

IIpumewyasnne - [Ipu nonp30BaHMM HACTOALIHM CBOAOM MpaBHI IieNecooOpa3sHO NMPOBEPUTH
JIEFiCTBHE CCHUTOYHBIX CTAHIAPTOB U KIACCH(HKATOPOB B HHPOPMALIMOHHON cHCTEME OOHIEro NOIb30BaHASA — HA
oduLMaNEHOM caliTe HalMOHanbHOro opraHa Poccutickolt demepaumn no cranjaprusaumm B ceth MHTepHET
WIH 10 eXEroJHO H3faBaeMoMy WH(OPMALMOHHOMY YKasaTenio «HaluOHaubHBIC CTaHAapTH», KOTOPBIN
onyOirkoBadn Ha 01 sHBaps TEKyIWEro roaa, W MO COOTBETCTBYIOLIMM €KEMECSYHO H3AaBaCMBIM
HHOOPMALMOHHBIM yKa3aTelsiM, ONmyGIMKOBaHHBIM B TeKyileM roay. Eciy cchUIOYHBIN AOKYMEHT 3aMEHEH
(M3MEHEH), TO HpH ITONb3OBAHMM HACTOALIMM CBOAOM NpPAaBHJI CIEAYeT PYKOBOJCTBOBAThCS 3aMEHEHHBIM
(B3MeHEeHHBIM) JOKYMEHTOM. ECIM cCHITOUHBIA TOKYMEHT OTMEHEH 0e3 3aMEHbl, TO NOJNOXEHHE, B KOTOPOM
JlaHa CChITKA Ha HEro, MPUMEHACTCS B 9aCTH, HE 3aTPArHBaloLICH 3Ty CCBUIKY.

3 Telemu H Onpeac/ICHUs

TepMuHEI U ONpeneneHus, UCII0Nb30BAHHBIE B HACTOALIEM HOPMAaTHBHOM JOKYMEHTE,
naub! B TpakToBke 'OCT 19185.

4 O0mue NoN0KeHUA

4.1 B 3aBECHMOCTH OT KOHCTPYKLMH M TEXHOJOTHYECKOTO HasHaueHUs GETOHHBIE M
KeNe300eTOHHbIE TUIOTHHEI MOAPA3ACIAIOTC Ha CISAYIOIIE OCHOBHEIE BB, IPUBEACHHbIC
B Tabuuue 1.

H3nanne opuunannaoe
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Tab6auwma 1 —OcHOBHBIE BUALI GETOHHBIX M Ke1e300€ TOHHDIX TIOTHH

OTanunTeNbHEIE MNpU3HAKH
TUIOTHH
A. TTo koHCTpYKIHH I'paBuTanOHHbIE (PUCYHOK 1, a - 2):
MacCHBHBIE, C HAKIIOHHON HAIIOPHOMW IpaHblo
C PACHIMPEHHBIMH [IBAMH,
¢ TIPOZIONIBHOM NONOCTBIO Y OCHOBAHMUS,
€O CTYTIEHYaTOH HU30BOH IPaHbIo.
‘Kourpdopcusre (pucyHok 1, 0 - 3):
€ MacCHBHBIMHM OTOJIOBKaMH KOHTP(OPCOB
(MacCHBHO-KOHTP(OPCHEIE),
¢ apOYHBIMH HANOPHBIMHU [IEPEKPBITUAMH (MHOrOapOYHEIE),
C MIOCKUMM HAIIOPHBIMY NEPEKPhITHAMH,
ApO4HbIE ¥ apOYHO-IPABUTALMOHHBIE (PHCYHOK 1, u — M)
¢ 3aLIEMJICHHBIMY MATaMH,
C KOHTYPHBIM (MEpHMETpaTbHbIM) IBOM,
M3 TPEXLIaPHUPHBIX NOSACOB,
€ FPaBUTALHOHHBIMY YCTOSAMH.
b. Mo TexnonoruyeckoMy | I'myxue.
Ha3HaYEHHIO CraHuyoHHbIE.
BomocOpocHsie (pucyHok 2):
C OBEPXHOCTHBIMH BOJOCITHBAMH,
¢ rryOUHHBIME BOIOCOpPOCaMH,
MHOTO0sIpYCHBIE (C HOBEPXHOCTHBIMH BOZOC/IHBAMH 1 C
Ty GMHHBIME BogocOpocaMu).

OCHOBHBIE BHAHI IIOTHH

4.2 Buja 6eToHHO! WK xKene300eTOHHOM MNOTUHEI CeyeT BRIOHpaTh B 3aBUCHMOCTH
OT TOMNOrpadu4ecKux, MHKEHEPHO-TCONOTHYECKHX H KIMMAaTUYECKUX YCIOBHH C y4eTOM
CEHCMMYHOCTH paliOHa, KOMIIOHOBKM THIpOY3la, HameyaeMblX Crnoco0OB U CPOKOB
CTPOMTENbHBIX paboT, HAJMYUS MECTHBIX CTPOMTENbHBIX MATepHajoB M  YCIOBHUA
9KCIITyaTallMy MNJIOTHHBI HA OCHOBAaHMH TEXHHUKO-3KOHOMHYECKHX MOKasaTelleit BapHAHTOB,
TIPUHUMAas BO BHUMAHUE TAKKE U SKONOTHUECKHE U COLMANBHEIE TpeGOoBaHws,

4.3 Ha cxanbHBIX OCHOBaHUSX B YCIOBUSX IIMPOKUX CTBOPOB (TpH [ep/ k> 10, Toe Iy, ~
WUpKHA YILEIbsS N0 XOpAe Ha ypoBHe IpeOHS TUIOTHHBL, 4 — BBICOTA TUIOTHHBI) HAJUIEKHUT
TIPOEKTUPOBaTh OETOHHBIE IPaBHTALIMOHHBIE 1 KOHTP(HOPCHBIE IIOTHHBI, @ B YCI0BHAX Y3KHX
cTBOpPOB (MpH [/ h £5) npennodTeHHE [OMKHO OTAABATHCA AapPOYHBIM M apOYHO-
rpaBUTalMOHHEIM nnoTHHaM. [Ipu 5 <[y /h <10 mMoryT paccMaTpuBaThest OETOHHEBIE NIOTHHB
Pa3HbIX BU/IOB: IPaBUTALMOHHBIE, KOHTPHOPCHEIE, ApOYHO-FPaBUTALIHOHHEIE H apOYHBIE,

B 3aBuCHMOCTH OT TonorpadUYecKHX W rEOJOTHYECKMX YCIOBHH B OAHOM CTBOpPE
MOTYT OJHOBPEMEHHO IIPHMEHATHCS TUIOTHHEI Pa3HBIX BUIOB.

Ha HeckanpHBIX OCHOBaHMAX OCTOHHBIE M IKENE300CTOHHBIE IIOTHHBI CIERYET
TIPOSKTHPOBATh, KK NPABIJIO, B KAYECTBE BOAOCOPOCHBIX; JUifl TIIYXUX YYaCTKOB HanOpHOTO
¢poHTa OeTOHHBIE ¥ Kene300€TOHHBIC IUIOTHHEI MOTYT MPOEKTHPOBATHCA TONBKO IIPH
HaanexameM 000CHOBaHUH,
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I'paBUTaLMOHHBIE: @ — MACCUBHBIC; § — ¢ PACIUMPEHHBIMH LIBAMH;
6 — ¢ IPORONBHON MOJOCTBIO Y OCHOBAHMS; 2 — CO CTYNEHYATOl HH30BOM IPaHbIo

KonTpdopcusie: 0 — MaccHBHO-KOHTPGOPCHBIE; ¢ — MHOTOAPOYHbIE,
3 — ¢ IIOCKUM TIEPEKPHITHEM

ApO‘-IHbICZ U — C 32aLUCMJICHHBIMH NMATAMH; K — C TICPUMETPAIbHEIM [IBOM;
/1 — A3 TPEXIUAPHUPHBIX NMOACOB; M — C TPABUTAUXOHHBIMHK YCTOAMH

I — pacmupeHHsI# WoB; 2 — NPOLOIbHAA MONOCTh; 3 — CTYMEHH; 4 — MACCUBHEIE

OTOJIOBKH; 5 — KOHTPGOOPCH; 6 — apOuHEIE IEPEKPHITHSA; 7 — IIOCKHE HEePEKPBITHS;

8 ~ mepuMeTpanbHENi mOB; 9 — TpeXIapHMpHbBle nosca; /0 — UIapHUPHI;
11 — rpaBUTAIIOHHEIE YCTOH

Pucyle 1~ OcHoBHbIe BHIbI IVIOTHH HA CKAJIbHBLIX 0CHOBAHUAX
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a)

YBE

a — BOJOCTMBHASL, 6 ~ ¢ IlyOHHHEIME BOAOCOPOCAME; ¢ — ABYXBAPYCHAS
Pucynok 2 - OcHoBHbIE BUABI NJOTHH HA HECKAJIbHbBIX OCHOBAHMSAX

4.4 Tlpu MpOeKTUPOBAaHHH TLIOTHH ¥ uX ocHoBaHuil B CCK3 cnepyeT NpUHMMATE OAKH
U3 CACOYIOLUX NPHHUMIOB CTPOUTENBCTBA:

4
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npuHupn I — MHOTONETHEMEP3/ble TPYHTHI B OCHOBAHUHM M 6€PEroBbIX IPHMBIKAHHAX
COXPAaHSIOTCA B IIPOIIECCE CTPOHUTEIHCTBA M B TCYEHHUE BCEr0 NEPUOAA SKCIITyaTallly, & Talsle
TPYHTE 3aMOpaXHWBAlOTCA, OOeCHedrBas BOJOHENPOHMIIAEMOCTE M  (PHIBTPANHMOHHYIO
IIPOYHOCTE HPOTHBOGMMIIBTPAIMOHHBIX 3JIEMEHTOB HOX3EMHOTO KOHTYpa IIOTHHBI, B TOM
YHClie Ha KOHTAaKTe INIOTHHBI C OCHOBAHHEM; IPEXyCMaTPHBAIOTCS MEPHI MO OXJIAXKICHUIO
OCHOBaHHS B 3KCINTyaTaHOHHBIH IEPHOJ;

npuHnun Il g — MEROroeTHEMEP3IIBIE TPYHTEL B OCHOBAHHH ¥ 6€pEroBbIX IPUMBIKAHUAX
HCKYCCTBEHHO OTTaMBAIOTCA HA ONpEICICHHYI0 pacueTHyI0 IiyOMHYy A0 Hadaga HIM B
IpoLecce BO3BENCHAS IUIOTHHBEI,

npuHopn II 6 — pomyckaercs OTTaMBaHME MHOFOJETHEMED3NIBIX IPYHTOB B NpoIecce
CTPOMTENBCTBA M IKCIUIyaTallMW; COOPYKEHWE BO3BOJUTICS M 3IKCIUIyaTHpyerca 6e3
HCKYCCTBEHHOTO OXJIAXICHUS MM TIOAOTPEBA OCHOBAHHA.

4.5 Tlpm npOEeXTHPOBAaHAM IUIOTHH CJEAYET [peLyCMaTpuBaTh MEPONPHUATHS,
obecreunBaloyie MUHEMAILHOE HapYLIEHHE OKpYyXKaloLiell IpUpOAHOH cpebl.

4.6 Kmacc OeToHHBIX H Kene300€TOHHBIX IJIOTHH ClleQyeT YCTaHABIMBATH B
cootserctBuy ¢ CIT 58.13330.

BeicoTa IIOTHHBI OnpesenseTcs 0 pa3HOCTH OTMETOK rpebHs (HCKIouas naparner) u
MOJIOIIBE COOPYKEHAA N0/ BEPXOBOI rpaHbio 6e3 yueTa MECTHBIX 3anTyOneHni B OCHOBaHHH
3a0€TOHUPOBAHABIX KPYIHBIX TPEIIHH, MPOoOOK, CIy)KallHX OCHOBAaHHEM pacoJIOKEHHON Ha
HHX IUIOTUHEL.

5 TpeGoBanusi K CTPOHTEIbHBIM MaTepHAIaM

5.1 CrpourenbHble Marepuanbl i OETOHHBIX M KeNe300E€TOHHBIX IUIOTHH H HX
3JIEMEHTOB JOKHBI YHOBICTBOPSATH TPEOOBaHHAM CTPOHTENHHBIX HOPM IIPOCKTHPOBAHHS
Heronnbx ¥ xene300eToHHbIx koHcTpykumit CIT 41.13330, HauMoHANBEHBIX CTaHAAPTOB HA
CTPOUTENbHEIE MaTepHaEl M TpeGOBaHMIM HACTOALIETO pasjieia.

5.2 B mioTHHax ¥ HX 2j7€MEHTaxX B 3aBHCHMOCTH OT ycloBuil paoTh 6eToHa B
OTAENBHBIX YaCTAX IUIOTHHBI B OKCIUIyaTallMOHHBIH NEPHON HA/UICKUT Pa3IH¥aTh 4YEThHIpe
30HBI (PHCYHOK 3):

I — HapyXHBle HacTH IUIOTHH M HX O3JIEMEHTOB, HaXONAIIMECH IOA aTMOC(hepHBIM
BO3/ICICTBHEM U HE OMBIBaeMbie BoJI0H 66e(oB;

II — BapyxHblE€ 4YacT¥ DUIOTHH B IIpeAenax KoneGaHHsA ypoBHEH BOJBI B BEPXHEM H
HIKHEM Obedax, a TaKKE YacTH M JJIEMEHTH! IUIOTHH, TMEPHOMMYECKH HMOABEPralomuecs
JEACTBHIO IIOTOKA BOABL BOJOCOPOCKHL, BOXOCHYCKH, BOJOBBINYCKH, BOXOOOHHBIE yCTpOHCTBA
uap.;

111 — HapyXHBbIe, a TAKXKE NPHMBIKAIOIYE K OCHOBAHHIO YaCTH IUIOTHH, PACIOJIOKEHHEIC
HIKE MHHUMATBHBIX SKCILTyaTaMOHHBIX YPOBHEH BOIBI BEPXHETO ¥ HIXKHEro 6pedoB;

IV — BHYTpEHHSS 9acTh IDIOTHH, OrpaHuvenHas 3o1amu [ — 11

5.3 K GeToHY pa3sjiMuHbIX 30H OSTOHHBIX M KEJIE300E€TOHHBIX IUIOTHH BCEX KIACCOB
Heo0X0AMMO NPEABABIATE TpeOOBaHNS, IPUBEACHHEIE B TA0/HIIE 2.

TpeboBanuss x OGeroBy HeoOxXoxuMo ycTaHaBnMBaTh AMGQEPEHIMPOBAHHO, B
COOTBETCTBHH € (PAKTHHECKMMM YCIOBHAMH paGoThl GeTOHA PasNIMYHBIX 30H B HEPHON
CTPOMTENBCTBA H OKCIUTyaramuu. [Ipu 3TOM cCnenyer yduTHIBaTH Dasidyue B YPOBHE
TpebopaHui K O6TOHY HapyKHBIX H BHYTPSHHHX 30H [0 BBICOTE IUIOTHH.

5.4 TomuuHy HapyXHBIX 30H IUIOTHH CllefyeT NPHHHMAThb C y4eTOM BHAA IUIOTHH,
HanpsoKeHHOTO COCTOSIHHA, Pa3sMepoB KOHCTPYKTHBHBIX YacTedl M 3JCMEHTOB IUIOTHH,
BENIMYMHEI ACHCTBYIONIEr0 Hanopa, Ho He MeHee 1,0 M.
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a ~ TayXas IIOTHHA; 6 — BOZOCIHBHAs TUIOTHHE,
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Pucynok 3 — PacnpenejieHne 6eToHa B TeJle MVIOTHHBI M0 30HAM



CII 40.13330.2012

5.5 Bospact (cpok TBepaeHus) 6€TOHA, COOTBETCTBYIOIMI €ro MPOEKTHOMY Kiaccy no
IIPOYHOCTH Ha CXKATHE H PACTKEHUE H MapKe 110 BOIOHENPOHNLIAeMOCTH, ClIeyeT Ha3HauyaTh
C Y4€TOM CPOKOB BO3BEJCHUS COOPY>KEHUs U HanoNHeHUs Bofoxparuauma o CIT41.13330,

Kak mpaBuiio, BO3pacT MOHOMMTHOro GeToHa IUIOTHH, OTBEYAIOINMil ero Kmaccy Io
NPOYHOCTH M Mapke MO BOJOHEIPOHMLAEMOCTH, CledyeT NpunHumars paBHeIM 180 cyT,
BO3pPAcCT IO MOPO30CTORKOCTH — 28 cyT.

Jlns GETOHHEIX IUIOTHH BHICOTON Goee 60 M 1 06beMOM GeToHa Gomee 500 Thic. M
yKa3aHHBIH BO3pacT MO INPOYHOCTH M BOJOHENPOHHLAEMOCTH CIEAYeT NPHHAMATh, Kak
IIPaBUIIO, PABHBIM OTHOMY TOZY.

Tab6anuua 2 - TpeGoBanus, npeabsapiasemMble K 6eTOHY Pa3IUYHBIX 30H MJIOTHHbI

[Tapamertp 30HEBI MIOTHH

GeTOHHBIX Kene300eTOHHBIX
ITpo4HocTs Ha cxaTHe L 11, Ila, IIL, IV I, I, IIa, III, IV
BogonenponuuaeMocTb 11, I1a, I1I I1, Ha, 111
Mopo3ocToitkocTh LILIa L1I, Ha
CTOHKOCTb POTHB arpecCHBHOTO BO3AEHCTBHS II, Ia, III 11, Ila, 111
BOJbI
ConpoTHBIAEMOCTE HCTHPAHHIO NIOTOKOM BOJBI ITPH I 1
HaJIMYH¥ B3BELLEHHBIX W BIEKOMBIX HAaHOCOB, &
TaKX€ CTOAKOCTD IPOTHB KaBUTALHH IIPU CKOPOCTH
BObl 110 NOBEPXHOCTH 6eToHa 15 M/c 1 Gonee
TennoselaeeHHE NP TBEPACHHN OeTOHA L 1L, IMa, ITL, IV Ipenwasnsercs npu

COOTBETCTBYIOILEM
060CHOBaHHH

Mpumeuanue-— Qs miotur IV knacca TpeGoBanue k 6STOHY O TEIIOBBIACICHHIO ZOMYCKAETCH
He NPEABABNATE.

5.6  Mapku GeToHa O BOXOHETIPOHHIIAEMOCTH IOJKHBI HA3HAYAThCS B 3aBUCHMOCTH
OT I'PaJIMeHTOB Hanopa B CooTBETCTBIU ¢ Tpebosanusamu CIT41.13330.

[Ipy 3amuTe HANOPHOM TIpaHM THAPOM3ONALMEH (3KpPaHOM) BOJOHENPOHHLAEMOCTDb
6erona 3oub! Il momyckaeTcd MpUHMMATh HA MapKy HHMXKE 11O CPaBHEHHMIO C MapKod Ipu
HE3ALUILEHHON HaNlOpHOH IrpaHH.

Jst vactelt u 3JIeMEHTOB IIOTHH, NEPHONYECKH OMBIBaeMBIX Bozo# (3oHa IT), Mapka
0eToHa MO BOOHENPOHMLAEMOCTH NpPUHMMAETCs He Hixe WS8; npu aeifcTBuu Ha GeToH
MOTOKa BOJKI ¢ BAEKOMBIMH HAHOCAMH, & TaKxKe NIPU NPEABABICHIN K 6€TOHY TpeboBaHui Mo
CTOMKOCTH K KaBWTaUMd Mapka O6eToHa N0 BOJOHEMPOHMUAEMOCTH HNpHHUMaeTcs B
COOTBETCTBUH C 5.14.

B arpeccuBHO} Boze-cpeie Mapky OeToHa MO BOXOHEIPOHHLAEMOCTH CIECHAYET
npuHuMarth Beiute Tpebyemoli mo CIT 28.13330 na oany CTyneHs.

5.7 B coopyxeHHSX, BO3BOAMMEIX B CEBEPHOH CTPOHTEIBHO-KIMMATHYECKOH 30HE,
Mapki 0eTOHa TO BOROHEHpOHMLaeMocTH s 30HbI III momkHel OBITE He HmXKE: M
6eTOHHBIX KOHCTpYKUMHA — W4, 111 xene300eToHHBIX KOHCTpyKuit — W6. IIpn atoM cpok
TBepAeHHs  (BospacT)  OeTOHa,  OTBeYAIOIMM  €ro  TNPOEKTHOM  Mapke IO
BOMOHENPOHHIAEMOCTH, ClIefyeT IPUHIMAaTh PaBHEIM: JUIs JKele300€TOHHBIX KOHCTPYKLHH —
28 cyT, A1 MACCUBHBIX KOHCTPYKUMI, BO3BOJUMBIX B TeIUToN onany6ke, — 60 cyT.
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5.8 Mapku OeToHa IO MOpPO30CTOMKOCTH CNEOYyeT Ha3Hau4aTh B 3aBHCHMMOCTH OT
KIAMAaTUYECKUX YCJIOBHH palioHa CTPOWTENLCTBA TUIOTHHBI M PAcYeTHOTO YHCHA IMKIOB
TNIONEPEMEHHOrO 3aMOPaXKHBAHHUS W OTTAUBAHUA B TOX B COOTBETCTBHH C TpeGOBAHUAMH
CIT 41.13330.

5.9 inst coopyXeHuii B CEBEPHOM CTPOUTENBHO-KITUMATHYCCKOMH 30HE MapKH GeTOHA MO
MOPO3CCTOMKOCTH  JO/KHBI HAa3HAuaThCsl C  Y4eToM O(PGHEKTHBHOCTH MpPHMEHEHHS
TEIUIO3aILMTEl HAIIOPHOM HIM HU30BOH IpaHy TUIOTHHEL.

5.10 Kiraccs! 6€TOHOB 110 IPOYHOCTH Ha CIKAaTHE M PACTSDKEHHE ClelyeT IPUHMMATh B
COOTBETCTBHM ¢ ykasaHuamu CII 41.13330 B 3aBHCHMOCTH OT 3Ha4YeHMil pacyeTHbIX
CONpOTHBIIEHUH GETOHA, ONPE/EICHHBIX COTIaCHO YKa3aHusm 5.13.

5.11 Yucno M 30HarbHOE pasMellleHHE Pa3iMYHBIX KIACCOB GETOHZ B COOPYKEHHH
JOJDKHB! TIPUHMMATBCA Tak, YTOOBI Ha KaXIOM 3Tarle BO3BEACHHA IUIOTHHBI TpeGoBanach
ONHOBpEMEHHas YyKIanka He Oolee 4YeThIpeX KJIACCOB OETOHA; YBENMUCHHE MX YHCIa
JOTyCKaeTcs TONBKO TIPY HaJIeKaIeM 000CHOBaHHH.

5.12 Ina Gerowa muoTuH ¢ obsemoMm OeroHa Gomee 1,0 MuH M cienyeT Hapsaay C
ycraHopiaeHHBIMH B CIT 41.13330 kiaccamu 6eTOHA 1O NMPOYHOCTH Ha CXKAaTHE MPWHHMATH
NPOMSKYTOUHBIC 3HAYCHMS KJIaccoB. XapaKTepUCTMKH OTMX OeTOHOB (pacueTHbie WU
HOPMATUBHBIE CONPOTHUBJCHMA, MOZYNh YHOPYrOCTH M [1p.) CJleAyeT NpHHUMATh
HHTEPIONAHeH.

Knaccrr 6eToHa Mo MpOYHOCTH OMNpEAeNAIoTCA HAIPsXKEHHBIM COCTOSHHEM MaTepHana
COOPYXCHHH B KOHKPETHBIX CEUCHHAX, a COCTaBhl OETOHA JO/KHBI COOTBETCTBOBAThH
IpebABIAEMBIM TPEOOBaHHAM K MOPO30CTORKOCTH, TIPOYHOCTH, BOAOHENPOHHUIIAEMOCTH H K
IIPOYHOCTH KO BPEMEHM pacTiaTyOKi GETOHHOTO MAacCHBa, €CiH Takoe TpeGoBaHHE YKa3aHO B
TIPOeKTe.

5.13 PacuetHble compoTuBieHHs GertoHa miuoTHH B Bospacte 180 cyt (unm 1 rox)
ClIedyeT ONPeAeNsTb MCXOAA H3 YCTaHABAMBAEMBIX NPH NPOEKTHPOBaHUM PpaCYETHEIX
compotuBneHnii  OeToHa, TpeGyeMBIX KO BPEMEHH  HarpyXeHHs  COOpPY)KEHHS
IKCIUIyaTaUMOHHBIMH Harpy3kaMH, ¢ YY4ETOM pealbHOrO BO3pacTa, KOTOphIi Oyner uMeTh
0eTOH K YKa3aHHOMY BpeMeHH, U yC/IoBHI BO3BEACHHA ILUIOTHHEL, N0 GopMynam:

Ha CXKaTHe

Ro= Ry [y 1); )
Rb,.\’er= Rbmer / (Yrc 'Yr]); (1')
Ha pacTAXKEHHE
Roi= Ry /O Vo) @
Rbl,ser: Rbtr,ser / (Yl’t Yﬂ); (2')
rae Ry, Ry, Rpser, B Ripyser — DpacueTHble CONMpOTHBIEHHMA OeTOHa Ha  CKatue U

pacTsiKeHME COOTBETCTBEHHO I TPENENbHBIX COCTOSHUN
nepBo# 1 BTOpo# rpynm B Bospacte 180 cyT (wmm 1 rox);
Rpy, Ry, Rivser M Rppser — COMIPOTHMBICHUA O€TOHa Ha CKaTHe W pacTdKeHue
COOTBETCTBEHHO JUIA TIPSACNBHBIX COCTOAHMI nepBoi U
BTOpOH rpynn, TpebyeMbie MO pacdyeTaM IWIOTHHBL Ha
MPOYHOCTL KO  BPEMEHH  HArpyXeHHs  COOPYXKEHMil
9KCITyaTallMOHHBIMU Harpy3kaMi;
Yie, Yu — KOIPOHIMEHTH], YUMTHIBAIOLIME BIMSHHE Bo3pacTa GeTOHa
Ha €r0 [MPOYHOCTb TMPH CXAaTHH M  PaCTDKEHHH
COOTBETCTBEHHO, onpeenseMble o Tabnuue 3;
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Yy — KOdbOHLMEHT, YYMTHIBAIOWMHA pasiMyue B TPOYHOCTH
06eToHa KOHTPOJBHEIX 00paslloB M COOPYXeHWH H
APHHUMAEMBbIH PaBHEIM:
1,0 — npu MexaHM3MPOBAaHHOM M3TOTOBJCHMH, TpPAHCIOPTHPOBKE M ToJaue C

pacrpeneneHUeM U YIUIOTHEHHEM OETOHHON CMecH Py4YHBIMU BUOpaTOpaMH;

1,1 — npu aBTOMATH3MPOBAHHOM IPUTOTOBJICHHH OETOHHON CMECH M TNONHOCTHEO
MEXaHH3UPOBAHHBIX TPAHCIIOPTUPOBKE, YKIAAKE 1 YIUIOTHEHUH OETOHHON CMeCH.

5.14 Tlpu npexpseieHnn K GeroHy 30Hel II TpeGoBaHMH K CONpPOTUBISAEMOCTH
UCTHPAHHIO TTOTOKOM BOJEI C BJICKOMBIMH HAHOCAMM MIIM CTOMKOCTH K KaBHTAllMH MapKa
0eTOHa 10 BOJZOHENPOHUUAEMOCTH JOJDKHa ObiTh He Hike W10, o Mopo3ocToiikoctn He
nmxe F200, a kitace 6eTOHA O MPOYHOCTH Ha CxaTHe He Hibke B2S5.

5.15 ITpounocts GeToHA KOHCTPYKIMH, NpeJHa3HAYEHHBIX IS dKCILTyaTanuu B 0000
CYPOBBIX KIMMAaTHYECKMX YCIOBHAX (CO CcpefHeMecsuyHOM Temmeparypold Hambonee
XoJoHOTO Mecsiua — MuHyc 20°C U Hibke) K MOMEHTY 3aMep3aHus GETOHA JOIKHA OBITh:

J7I5 HEMAcCUBHBIX DJIEMEHTOB IUIOTHH B 30HE IIEPEMEHHOTO YPOBHSA BOABI M B 30HAX
COOPY)KEHHH, KOHTaKTHPYIOIIMX C Mep3ieiM TpyHTOoM — He MeHee 100 % mpoexrHO#H
HPOYHOCTH; IS APYTHUX 30H M HacTeil mIoTHHE — He Hwke 70 % npoekTHOl npovHOCTH;

JUI MacCHBHEIX DJIEMEHTOB IUIOTHH: B 30HAaX MEPEMEHHOIO YPOBHA BOJBI H KOHTAaKTa
GetoHa ¢ Mep3ibIM TPyHTOM — He HIke 70 % INpPOEKTHOH MPOYHOCTH, a B HAJBOAHOH M
NoABOJHOH 30Hax— He Hike 50 % NpoeKkTHOH NPOYHOCTH.

5.16 Kiracc GeToHa U pacTBOpa OMOHOJIMYMBAHUSA JODKEH OBITH HE HIDKE Kilacca 6eToHa
OMOHOJIMYMBAEMBIX KOHCTPYKUMH, ecu TiocineHui He Huke B2S. B apyrux ciyusasx knacc
feToHa U PacTBOpPa OMOHOMMYHBAHMA NOIKEH OBITH Ha OAHY CTYNEHb BhIIIE Kiacca GeToHa
OMOHOIMYMBAeMON KOHCTPYKLMH.

Tabauua 3 -KodphuuneHTsl, YyUUTLIBaIOLINE BANSIHNE BoO3pacTa GeToHAa Ha ero

NPOYHOCTh
Bospact Getona Koapdnumert yze
KO BpEMeru A1 PaiOHOB €O [1s1 PajioHOB €
HATPyKeHNA CPEAHEro0BOi OTPHILATENBHOM Kosgdmiment yo
COOpYKeHNS, TEMIepaTypoit CPEAHETONOBOM
ron HapyHoro sosyxa 0 °C TeMIIEpaTypoi
W BBILIE HapY>XHOTO BO3AyXa
0,5 1,0/0,9 1,0/0,9 1,0/0,9
1,0 1,1/1,0 1,05/1,0 1,05/1,0
2,0 1,15/1,10 1,10/1,05 1,10/1,05
3,0 u Gonee 1,20/1,15 1,15/1,1 1,15/1,1

[fpumeuwanns

1 B uucauTene mpHBeneHb! 3HAYCHHMS KOI(DGHLIMEHTOB Y., M Y, Npu Bo3pacte Geroxa 180 cyr, B
3HaMeHarene — npu Bospacte Gerona 360 cyT.

2 Tlpm cexuuoHHOH paspeske KOIGQHUUMEHT Y, CIGAyeT IPUHMMATh Kak MAnd paifoHOB €O
CpeIHEronoBoH TeMneparypoi HapykHoro Bo3xyxa 0 °C u Bbie.

3 ina riotwH I knacca X3 GHIMEHTS! Y, M Y, PEKOMEHAYETCH YTOYHATH ITyTeM 3KCIEPUMEHTANBHBIX
UCCEN0BAHUH GETOHOB NPHHATBIX COCTABOB.

5.17 Jins BO3BeISHUS ILIOTHH CJISAYET NPUMEHATE NOPTIaHUEMEHT, CyIb(paTocToRKUi
HNOPTAAHALUEMEHT ¢ MUHEpaIbHEIMU J06aBKkaMH M MyLUI0JAHOBBIA MOPTJIAHALEMEHT, a JUIf
noasoaHo# (3oHa III) u BHyTpenHeit (30Ha IV) 30H, kpome TOro, — LNIAKONOPTIAHALEMEHT,
Pexomenayercs orpaHuuuBaTh conepikanue B kinuHkepe CsA sBennuunoit 8 %.
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Urncto BUAO-MapoK HEMEHTA JOIDKHO OBITh, KaK IIPaBUio, He 6osiee ABYX-TpeX, IPAYEM
CJIEZyET OrPaHNYHMBATECS OJHAM HIIH IBYMS 3aBOJAMH-IIOCTABIINKAaMH EMEHTA.

5.18 Jns mnotmr I m II knaccoB pexomenayercs pa3pabaTbiBaTh CIIELHAIBHBIE
TEXHHYECKUE YCJIOBHS HA LIEMEHT, COIJIACOBHIBAs H YTBEPXKAas HX B YCTAHOBJICHHOM
HOPsJIKE.

5.19 Jlna obecneyenus tpebyemoit MoposoctoiikocTH GetoHa Mapok F200 u Bemme, a
TaKXXe JUIsl OBBILIEHHS TUIOTHOCTH M BOAOHENPOHMIIAEMOCTH GETOHA M €r0 TEXHOJIOTHYECKUX
CBOWCTB ClIe[yeT IpeJlycMaTpUBaTh IPIMEHEHNE OBEPXHOCTHO-AKTHUBHBIX U KOMIIIEKCHBIX
nobasoxk B coorBercTBuH ¢ F'OCT 26633.

Jlng  BHYTPEHHHX 30H TIPaBHTAMOHHBIX H  apoYHO-TPAaBHUTALMOHHBIX IUIOTHH
HEOOXOMMMO paccMaTpHBaTh BO3MOXHOCTh TNPHMEHEHHS JXXECTKHX OCTOHHBIX CMeceH,
YIUIOTHAEMBIX YKaTKOH (yKaTaHHBIX GETOHOB).

5.20 Meraminyeckue KOHCTPYKIIMH H MeXaHHYeckoe OO0OpyIOBaHHE IUIOTHH,
CTPOSIUIMXCSL B CEBEPHOH CTPOMTENBHO-KIMMATHICCKOH 30HE, CNENYET IPOCKTHPOBATH C
yderoM TpeGoBaHMi, NpPENBABIIEMBIX K METaLly, paboTalomeMy B YCIOBHSAX HH3KHX
OTpHILATEeNbHBIX TEMIEPATYP.

6 O0mue KOHCTPYKTHBHbIE TpeGoBaHus

6.1 Konctpykuuio rpebHs IIyXoi IJIOTHHBI CIEAYeT NPUHAMATE B 3aBHCHMOCTH OT
BHJIa IIOTHHEL, YCIOBHI IIPOU3BOACTBA PaGoT, HCIOIB30BaHHUS IPeOHS B SKCHIIyaTalluOHHbIH
IEPHOJ It FIPoe3/ia, POX0Jia WM JIPYTHX LeNeH, i MHPHHOI He MeHee 2 M.

6.2 Ilpessimenue rpe6HA riyXoit IIIOTHHBI HaJl YPOBHEM BOJBI B BepxHEM Obede npu
OIIY cnenyer nmpuHMMath: Iuis mnoteH 1 xmacca — 0,8 m; IT wmacca — 0,7 m; I u
IV xnaccos — 0,4 M.

6.3 Pasmepr! ObIK0B BOJOCOPOCHBIX IUIOTHH CIEAYET Ha3HAYaTh B 3aBUCHMOCTH OT THIIA
¥ KOHCTPYKIMH 3aTBOPOB, Pa3MEPOB BOJOCOPOCHBIX OTBEPCTHH, OSKCIUIYaTallHOHHBIX H
aBapUMHBIX BBIXOJOB M3 IPOJOJBHBIX Talepeif, pasMepoB W KOHCTPYKIHH MOCTOBBIX
npoNieTHeIX cTpoeHni. IIpu 3ToM TonimmHa Da3oBoro nepemefika Gblka BO BCEX Clydasx
JO/DXKHA HasHavaTecs He MeHee 0,8 M.

6.4 OtmeTKy Bepxa ObIKa BOJOCTHBHOH INIOTHHEL CO CTOPOHBL BEpXHero Obeda cneayer
Ha3HayaTh C Y4YE€TOM OTMETKH TIpeGHA TAyXoH IUIOTHHBI, THNA 3aTBOPOB, YCJIOBHi
MaHEBPHPOBAaHKSI WMH, HOJHEMHBIX H TPAHCHOPTHHIX MEXAHH3MOB, HAJIHYHS MOCTOBOTO
TIEPEXOAA 1 ero rabaprToB 110 BEICOTE.

OtMmeTKy Bepxa OBIKOB clefyeT NpPHHMMATh HAWBBICIIEH W3 ONpPEJENICHHBIX IO
KaXXJOMY U3 IIEPEIMCICHHBIX YCIOBHH.

6.5 Ouepranus OBIKOB B IUIAHE CO CTOPOHEBI BEpXHEro Obeda NOJKHO 06ecreunBaTh
IUTaBHEIH BXOJ BOJAKI B BOJOCOPOCHOE OTBEPCTAE H MHHAMAIbHOE CKaTHE NMOTOKa.

B ciydae mnpomycka Jibia OrojIOBOK ObIKa CileyeT HPOeKTHPOBAaTh 3a0CTPEHHOU
tdhopMeL

6.6 Ouepranue B IUIAHE W BHICOTA OBIKOB CO CTOPOHBI HHXKHETO Opeda onpenensercs
OOIIMMH KOHCTPYKTHBHBIME TpeOOBAaIIMAMH C YYETOM NpPOYHOCTHBIX H THAPAaBIMYCCKHAX
YCJIOBHH, pAacloOJOXEHHS MOCTOBBIX KOHCTIPYKUHH M JpPYTHX COOPYXEHMH, a Taike
HE3aTOIUIEHNS BepXa OBIKOB.

6.7 PaznensHsle U OeperoBble yCTOM B IIpefieliaX BOXOCOGPOCHBIX Y9acTKOB TUIOTHH
CIeAyeT KOHCTPYyHMpOBaTh ¢ yd4eToM TpeOoBaHHMM, mNpepsBIdeMBIX K 0OTexaeMbiM
TIOBEPXHOCTSM OBIKOB.
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68 K OplkaM © ycTOSM aBTOMOOHIBHEIX M JKGIE3HOXOPOXKHBIX MOCTOB,
MpOeKTUPYEMBIM IO ObIKAM M YCTOAM ILIOTHH, CIENyeT NpPEXBABIATE - NOMOTHHTEIbHEIE
1]366OBaHI/I}I KaK K MOCTOBBIM OIIOpaM.

6.9 PasMemenne TypOMHHBIX BOAOBOZOB HpHIUIOTHHHEIX [3C BHYTpH Tena
rPaBHTALMOHHBEIX TJIOTHH WK II0 MX HH30BOM IpaHH INOKHO OBITE OOOCHOBAHO TEXHHKO-
9KOHOMHYECKHM CPaBHCHHEM BapHAaHTOB C YYeIOM KIMMAaTH4YeCKUX YCIOBHMH palioHa
CTPOUTENBCTBA, TEXHONOTHH YKIaJKi OE€TOHA M MOHTaXa 000pyL0BaHHU.

6.10 ITpu comnpshkeHHH OTAENBHBIX YacTell IIOTHHEL (BOOOCOPOCHOMN YacTH ¢ riyXo# U
CTaHLMOHHOM) HaIIEXKUT M30eraTh BHICTYNIOB HANOPHON rpaHH ONHOI YacTH IIOTHHBHI MO
OTHOLIEHMIO K IPYTOM, 32 HCKIIIOYEHHEM OBIKOB U OTOJIOBKOB.

6.11 HanopHas TpaHp I'PaBHTallMOHHBIX M KOHTPGOPCHBIX IUIOTHH NOKHA MMETh
YKJIOH B CTOPOHY BepxHero Obeda. JUis KOHKPETHBIX COOPYXKCHHH BENHYHUHA TOTr0 YKJIOHA
JIOJDKHA OTIPEAEAATHCS NPH MX NMPOEKTHPOBAHUH C YYETOM OXHIaeMOH IIyOHHBI Ce30HHOTO
PacKpHITUs TOPU30HTANBHBIX MEXOGIOYHBIX MIBOB CO CTOPOHBI HUXKHETO Gbeda.

6.12  Bpoonp BepxOBOH TIpaHM IUIOTHH CIlELyeT NpPeAyCMaTpHBaTh YCTPOKHCTBO
JApCHa)XKa B BUAC BCPTUKAIBHBIX APCH (CKBa)KPIH), MUMEKOLINX BbBIXOBI B IPOJAQJIBHBIC FAJICPECH.
VCTPOHCTBO FOPH3OHTANBHEIX APEH, MPHYPOYCHHBIX K ApycaM GETOHMPOBAHHS U HMEIOIIMX
BBIXOX B CMOTPOBBIC HIAXTHI, PACTIOJNOXKCHHBIE B MEKCEKUMOHHBIX IIBAX IUIOTHHEI, JOIKHO
OBITH criennanbHo 060CHOBAHO B NPOEKTE.

6.13 JluameTp BepTUKAIBHBIX ApeH cliefyeT npuHUMaTh 10-30 cM; paccTosHUe MEXTY
OCSIMH JpeH — 2-3 M.

I'opuzoHTanbHBIE APEHBI ZOJDKHBI KIMETD ILIOMEA b nonepeuHoro ceyenus 400-800 oM.

6.14 PaccrosHue OT HaHOPHOHM TI'PaHH I[UIOTHHBI JO OCH IPEHAXa a4 , a TakkKe HO
BEpPXOBOIl IpaHH NpPOJONABHBIX ranepeil (6.16) nomkHO Ha3HayaThCd HE MeHee 2 M TIpH
COGIIIONIEHUH YCIIOBHS

(Hd Yn /adr) SJcr,m 5 (3)
rae Hy — Harop Hal PacUCTHEIM CEYCHUEM;
Jerm — KpUTHYECKHH (IpemeNbHBIN) rpafueHT Hanopa JUis 6€TOHa IUIOTHHBI;
Yo — X0d(QPHUNEHT HANEKHOCTH 0 OTBETCTBEHHOCTH COOPYMKEHHU, IPHHUMAEMBIH

B cooTBeTcTBHH ¢ 8.11.
3HaueHue KPUTHUECKOrO IpafHeHTa Halopa HaJJIeKHT NPHHUMATh B 3aBUCHMOCTH OT
Mapky GETOHA TI0 BOXOHETIPOHHIAEMOCTH: OT Jy, m = 10 iput W4 10 Jo, ,» = 50 mpn W20. ITpn
M3MEHEHUH MapKy OeTOHa 110 BOXOHENPOHHIIAEMOCTH Ha 1 CTYNIEHb KPHTHUECKUi IpaaMeHT
HaIropa yBelIHYHBaeTCA Ha 5 eUHHMIL

Mpumeuanne— g 308 apoyHbIX ¥ apOYHO-TPABHTALHOHHBIX IUIOTHH, 4 TAKKE aPOUHBIX
HaNOPHBIX NEpeKpbITHII KOHTPQOPCHBIX MIOTHH, TAE GETOH HCTEBITHIBAET OOBEMHOE CXKATHE, JAOITYCKAeTCHA
NpUHKUMATh 3HaYeHHe KPITUMECKOTO IPaiMeHTa Haropa Ha 25 % Oonbme NPHBEACHHOTO BEILIE.

6.15 Jlnst yMeHBIICHNs NIPOTHBOAABICHHUS Ha IUIOTHHY B €€ OCHOBAaHHUM, KaK MpPaBuUio,
cliedyeT NpeaycMaTpHBaTh YCTPOHCTBO ApeHa)ka B BHOC BEPTHKAIBHBIX HJIM HAKIOHHBIX
CKBXHH WK TOPH30HTANIBHBIX JPEHAXHEIX YCTPOHCTB.

6.16 Kak npaBui1o, ApeHaXHbIE YCTPOACTBA CAEAYET Pa3MEILAaTh B 30HAX TeNA TIOTHHEL
¥ OCHOBaHUS], AMEIOILYX B MIEPHOJ 3KCIUTYaTalUy TIOJ0KHTENBHbIC TEMIIEPATYPHI.

B Tex ciyuasx, Koraa IpeHaxHbIE yCTPOHCTRA NMONANAI0T B IOCTOAHHBIE MIIM CE30HHEIE
30HBl C OTPHUATEIBHBIMU TEMIIEpaTypaMy, CIELyeT MpeAyCMAaTpuBaTh IKCIUIYyaTAUHOHHBIH
TOJOTPEB  APEHAXHBIX YCTPOWCTB MIM BCEro COOpYXeHHs (HampuMep, MoJocTeH
KOHTPQOPCHOH INIOTHHBI C HU30BBIM HEPEKPBITHEM).

6.17 B Teme maoTUHBl DOKHBE! MPENYCMAaTPHBATECH NMPOAONILHBEIE M MOINEPEYHEIE
rajiepen. ITo BEICOTE IIIOTHHEI raieper peKOMEHAyeTcs pacronarats yepes 15-40 m.

11
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OnHy U3 NPORONBHEIX rajepel ciefyeT NPOEKTHPOBATh BIIE MAKCHMAILHOTO YPOBHS
HipxHero Oseda ans ofecreueHys CaMOTEIHOr0 OTBOAA BOABI M3 BCEll BHIIENAEKALICH JacTH
wIoTHHEL. M3 HMXenexamux rajieped HeoOXOAMMO NpEAyCMaTpHBaTh OTKAYKy BOJBL
Beimyck Bomel B HWKHUM Obed) BO BceX cCiydasx JODKEH OCYIIECTBIATBCS HIUKE
MHMHIMaJIbHOTO YPOBHS.

6.18 ITox ranepen, NpeaAyCMOTPEHHOM st COOpa ¥ OTBOZA BOJBI, PEKOMEHIYETCS
IPOEKTHPOBATH ¢ YKIOHOM He Gosiee 1 / 40 B cTOPOHY BOAOCIMBHOTO JIOTKA.

Pa3mepr! ranepeif, ycTpanBacMBIX IS NEMEHTAMA OCHOBAaHUS U CTPOUTENBHBIX ITBOB
[IOTHHBI, CO3ZaHHUA H BOCCTAHOBICHHS BEPTHKAIBHOrO JPeHaXa, JOIDKHBI NPUHAMATHCH
MHUHHMaIBHBIME, 0OECIeYHBaOIMME TIPOBO3 M paboTy OypoBoro, HEMEHTAHOHHOTO H
Jpyroro o60pyIOBaHHUS, C YIETOM Pa3MEIICHAA TPYOOTIPOBROJIOB IUI OXJIaXJeHHS OeToHa n
kabenpHBIX KOMMyHEKamuit, [lluprHy ranepeil, npeaycMOTpeHHBIX Ui cGopa M OTBOJa
BOJIbI, KOHTPOJA 3a COCTOAHMEM O€TOHA IIOTHHBI M YIJIOTHCHHEM INBOB, pasMemICHHEM
KHMA 1 pa3snu4HOro poia XOMMYyHMKAIHH, clielyeT Ha3HayaTh He MeHee 1,2 M, BBICOTY He
menee 2,0 M.

6.19 B nnotMHax, WMEIOIMX HECKOABKO ApPycOB rajiepef, HeoOXoauMO
IpeaycMaTpuBaTh COOOIIEHHE MEXJIy HMMM IIyTeM YCTPOHCTBA MAapIIEBbIX JIECTHHI HIIH
JIH(TOB.

Kaxnpii Huxenexamuit spyc ranepedl JODKEH HMETh aBapuiiHble BBIXOABI B
Bbimenexanmui. Kaxnas nmpogonbHas ranepes AOJDKHA MMETh HE MEHee ABYX aBapHMHEIX
BBIXOJIOB, PACTIONOXKEHHEIX Ha paccTosHKN He 6onee 300 M apyr oT apyra.

6.20 Koncrpykumu GeTOHHBIX IUIOTHH JOIDKHBI OBITH BBEICOKOTEXHOJIOTHYHBI, T.€.
paccYuTaHb! HAa MX BO3BEJCHHE COBPEMEHHBIMH METOJ[aM¥ OETOHHPOBAHHSA C BHIIOJHEHHEM
BCEX TEXHOJIOIMYECKHX Orepanyii BEICOKONPON3BOJUTEIHHBIMH MAIMHAMH M MEXaHN3MAaMH.
C nenpro MOBBHIIEHHS TEXHOJIOTMYHOCTH BO3BENEHHS IUIOTHH NpH MX KOHCTPYHPOBaHHM
HaJJIeXUT IIpelyCMaTpHBaTh!

npuMeHeHHe Hambonee NpocTHIX Mo dopMe npodunefl NIOTHH ¢ MHUHUMANLHON
TUIOINABI0 BHEHIHUX [TOBEPXHOCTEH;

HallOpHYIO TpaHb IDABHTALHOHHBIX, KaK H KOHTPQOPCHHIX IUIOTHH IPUHAMATH C
YKIIOHOM B CTOPOHY BepxHero Obeda;

MUHHAMAQIBHO HEOOXOAMMOE YHCIIO LIAXT, JICCTHAYHBIX KJIETOK U MOTEPH;

pa3pesKy IUIOTHH Ha YKpYHNHEHHbIC CEKHIHH C YCTPOHCTBOM B HEOOXOMMMBIX CHyYasx
TEMIEPATYPHBIX UIBOB-HAAPE30B;

YCTPOHCTBO MEXCEKIMOHHBIX INBOB W IUBOB-HAJpe30B C TNpPUMEHEHHEM COOPHOro
xKene3ob6eToHa;

cTynenyatyio GopMy HH30BOM rpaH Ui FPaBUTALHOHHBIX M ApOYHO-TPABATALMOHHBIX
TIOTHH.

6.21  Pasmepsl cexunii MIOTHE B 6J10KOB GETOHMPOBAHHUS JOJIDKHEI OIIPENETATECA B
3aBHCUMOCTH OT:

BHJA M BBICOTHI IUIOTHH, pasMepa cekuuii 3manmit I'OC, a Takxe pacmonoxeHus B
IUIOTHHAX BOZONIPOMYCKHBIX OTBEPCTHH, B TOM UHClIe TYPOHHHBIX BOJOBOJIOB;

KIMMaTH4YeCKHX YyCJIOBHH paifoHa CTPOHMTENsCTBA B CBA3M ¢  obecrneyeHHeM
MOHOJIATHOCTH O€TOHA CeKIMH MIOTUHEI MEXY ILIBAMH;

METOJI0B BO3BEICHHU MIIOTHHBI;

(OpPMBI NOTIEPEYHOI0 CEYEHHS PYyClIa, TeOJOTHYECKOTO CTPOSHHS H AetOpMalOHHBIX
CBOMCTB OCHOBaHUS IUIOTHHE,
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6.22 Tlpn cpemHeMeCAIHON TEMIEpaType HapYXXHOrO BO3ZYyXa B Hau0oJee XOJNOAHOM
Mecsle rofa Hike MUHyc 25 °C B 30HE NEPEMEHHOTO YPOBHS BOJBI CIICAYET PaCCMarpUBaTh
1enecoo0pasHoCTh  yCTpOicTBa, MO OETOHHBIM TOBEPXHOCTAM (KpOME BOJOCTHBHLIX)
TETNIOrHAPON3OIAIHM.

6.23 JIna IIOTMH, BO3BOAMMBIX B CEBEPHOH CTPOMTENHLHO-KIMMATHYECKOH 30HE,
CIEAyeT pacCMaTpPHBaTh leNecoo0pasHOCTh yCTpoiicTBa IMOCTOSHHOM —TEIUIOHM3OJNSALHHI
OTKPBITEIX IIOBEPXHOCTEH.

6.24 TonmuHy Hapy)XHOH 30HBI B IpeleNaXx IEPEMEHHOTO YPOBHA BOJABI CJIENYET
IpHHMMaTh He MeHee 1,5 M M He MeHee INyOMHBI [POHWKHOBEHHS OTPHIATEbHOM
TEMIIEPATyPHI 32 3UMHMI CE30H.

6.25 TommuHy HM3HOCOCTOMKHX H KRBHTAMOHHOCTOMKHX OOJMIIOBOK BOMOC/IHMBOB
cnenyer npuHmMarh B mpexmenax 1,0 — 2,0 M, mpu 3TOM, Kak NpaBHio, JOJDKHA OBITH
obectievena BO3MOKHOCTE OETOHUPOBaHUsS OGIMHOBKYH OJHOBPEMEHHO ¢ yKIaaxo OeToHa B
OPRJTEraAIOLIy 0 YacTh TeJa INIOTHHEL

6.26 TosuHy 3aMMTHOH 30HB! [JIA HapY>XHBIX 4YacTell HJIOTHHEI, IIOABEPrajoIlHxcs
BO3JIEHCTBHIO aTMOC(EPHBIX OCAAKOB ¥ 3HAKOIIEPEMEHHBIX TEMIIEPATYp, HO HE OMBIBAEMBIX
BOJIOH BOJIOEMOB, ClieflyeT IIPUHUMaTh He MeHee 1,0 M.

Jedopmanuonnnie MBBI INIOTHH H X YIVIOTHEHHE

6.27 Tlpu mnpoexTUpoBaHUM OETOHHBIX ¥ IKENE300CTOHHBIX I[UIOTHH CHERYeT
[IpefycMaTpuBaTh YCTPOMCTBO JeOpPMAalMOHHBIX (IIOCTOSHHBIX ¥ BPEMEHHEIX) LIBOB.
Hocrosnprie AeopManOHHBIE B! YYUTHIBAIOTCS B PACUETHON CXEME COOPYXKEHHA.

6.28 Ilpu BriGope BHAa nedOPMAUMOHHBIX IIBOB U PACCTOSHHI MEXIY HUMH CICAYET
cobmopnats Tpedosanus CIT41.13330.

Hlupury mnocrosiHuOoro meOpMAnMOHHOTO ILIBA CJIEAYEeT Ha3HadaThb HAa OCHOBE
pacyeTHBIX JAHHBIX HO OXHJaeMbiM AedopMalusaM CMEXHBIX CEKUMH INIOTHH C YYEeTOM
IIpelycMaTpUBaeMoll MPOEKTOM KOHCTPYKIMH IIBa, AehOpMalMOHHBIX CBOMCTB MaTepHala
€ro 3anoJHEHHs M O0OECIeYeHHs  HE3aBUCHMOCTHM IEPEMEIIEHHS CeKIHMH IUIOTHHBI
OTHOCHTENBHO YT Apyra.

TIpy OpenBapuTENsHOM HAa3sHAYEHWHM KOHCTPYKUMHE MOCTOSHHBIX JAchOpMAallMOHHBIX
LIBOB MX INHPUHY CIIEXYET IIPHHAMATD:

TemrepaTypabiX — 0,5 — 1 cM Ha paccTosHuM He Gonee 5 M OT JIMUEBBIX TpaHEH M
rpe6Hs, a BHYTpH Tena mnoThHel — 0,1 - 0,3 cm;

TCMIIEPaTypPHO-0CaNOUHbIX — 1-2 cM B npexenax ¢yHZaMEHTHOM TUIMTH TUIOTHHEL U
BOZ000s1 ITpH JIFOGBIX HECKANBHBIX M TOTYCKaIbHEIX TPYHTaX OCHOBAHUS;

Bhlie QYHIAMEHTHOM IUTUTH JIOTHHA HA HECKANBHBIX I'PYHTAaX OCHOBAHHUs — HE MEHEe
5 cMm.

629 B  KOHCTPYKIMAX NOCTOSHHBIX  JeQOpPMalMOHHBIX  IOBOB  CJIEHYeT
HpenycMaTpHBaTh:

YILIOTHEHHE, 00ecneynBalomiee ero BOJOHSIPOHNLIAEMOCTS;

JIPCHaXXHOE YCTPOWCTBO I OTBOJA MPOGHIBTPOBABIIECHCS Yepe3 YIUIOTHEHHE MM B
ero 00x0J, BOIEL;

YCTPOUCTBO CMOTPOBBIX HIaXT M rayepeil juis HaGMIONEHHA 38 COCTOSHHEM INBA H
PEMOHTA YIIOTHEHHUS.
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a — nuadparMsl U3 MeTasIa, PE3UHE! ¥ NMNIaCTHYECKUX Macc; 6 — LINOHKH ¥ NPOKIaAKHA U3
ac(hanrbTOBBIX MAaTEPUAIOB; 6 — HHBEKLUHMOHHBIE {LIeMEeHTalMA ¥ OUTyMHU3aLKs) YIUIOTHEHN),

1 - MeTayuimyeckue JHCTH;, 2 — mnpoduiaMpoBaHHas pe3nHa; 3 — npodunuposanHsii ITXB;

4 — IpeHaXHas CKBa)XXHHA B Ie(OPMALHIOHHOM ILBE; 5 — JEKOHLEHTPATOp (CKBAXXHHA) B LIBE-HAJPE3E;

6 — acanproBas MacTHKa; 7 — JKene3o0eTOHHas NAKWTa, & — CKBAXHHBI [UIS LEMEHTALMM,
9 — HeMEHTallHOHHBIE KIIallaHbl

Pucynok 5 — CxeMbl OCHOBHbIX YIIOTHeHHI JepopMallHOHHBIX IWBOB
GeTOHHBIX H XKeJIe306eTOHHBIX IJIOTHH

6.30 VYrroTHEHHst [OCTOAHHBIX Oe(QOPMALMOHHBIX IIBOB INVIOTHH  ClELYeT
HOApa3eATh:

IO pAacToJOKEHHI0 B IIBE — HA BEPTUKAJbHBIE, FOPHU3OHTAJBHBIE M KOHTYpPHEIE
(pucyHok 4);

II0 KOHCTPYKUMH U MaTepuanaM — Ha AuadparMsl U3 MeTaslla, Pe3UHbl U MIIACTHYECKHX
Mace (PUCYHOK 5, a); IIITOHKH U TIPOKJIaAKK M3 achalbToBBIX MaTepuanoB (PUCYHOK 5, 6);
HHbEKIIHOHHBIE (UEeMEHTalMs U OUTyMu3alus) (PUCYHOK 5, 6).

6.31 Ilpu nNpOEeKTHPOBaHUH KOHCTPYKLMH YIUTOTHEHMS Ae(pOPMALMOHHBEIX IIBOB
IJIOTHH HEOGXOAMMO COOIIOAATD CIENYIONIHE YCIOBHS:

MaTepuaj YIJIOTHEHHS HOMDKEH HENMOCPEeACTBEHHO NMPUMBIKATE K 6ETOHY 06pasyloliux
LUBOB CEKLWH;

BEIIMYMHA CXHUMAIOIIEr0 HANMpsKCHUs Ha KOHTakTe ac(albTOBOrO MaTepHaia
YIUIOTHEHUS ¢ GETOHOM B PacCMaTpUBaEMOM CEYEHHH JOJDKHA OBITH HE MeHee BEIMYMHBI
BHEILIHEro r’MAPOCTATHYECKOTO IaBJI€HHUs BOLBI B TOM XK€ CEYCHHUH;
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CpefHHE IPaJMeHTH! (GUIBTPAIONHOrO HAlopa uepe3 6ETOH 10 KOHTYpY YIUIOTHEHHH
IMBa HE MOKHBI NPEBLINATH BEAMYMH KPHTHYECKHX IPaJMEHTOB HANopa, TPHBECICHHbIX
B 6.14;

KOHCTpYKIMs 1epOpPMAIMOHHOr0 IBa JOJKHA OBITh paboTocnocoOHAa BO BCEM
Jpana3oHe TEMIIepaTypHBIX BO3JIEHCTBHH.

6.32 Ilpu onpeneneHuy NEHCTBYIODIErO CPEIHErO IPaJHEHTa HANOpa B YIUIOTHEHHAX
MOCTOSHHBIX IIBOB IUIOTHH OOmMuH ITyTh QUIbTPAUMK CIeAyeT IPHHAMATE PABHBIM:

IIpU ¥3MEHEHUWH Temiieparypsl GeToHa B 30He 10 6°C — mytn ¢umsTpanun B 06xon
acGhaIbTOBRIX MIIOHOK, METAUIMYECKHX, IIOJAMEPHBIX HIIM PE3HHOBBIX AdadparM ¢ y4eToM
nyTH QUIBTPALMY Ha [UIMHE LEMEHTHPYEMBIX MIM OHTYMHHH3MPOBAHHBIX YJaCTKOB IIBOB
MeXay quadparMaMy U MITOHKAMH;

IpH W3MEHEHMH TeMIlepaTyphl OeToHa B 30He 1IBOB CBbmme 6°C — TONBKO MYTH
¢unpTpanuy B 06x01 actharbTOBRIX MITOHOK, METAUIMYECKUX, TOJIMMEPHBIX MM PE3HHOBBIX
muadpparm  Ge3 ydera nyTH (QHIBTpAallMM  Ha  UIHHE  LIEMCHTHDYEMBIX  HIH
OGUTYMMHHU3HAPOBAHHBIX YYaCTKOB IIBOB.

6.33 OMOHOJINYMBAHME BPEMEHHBIX BEPTHKAIBHBIX LIBOB CIEAYET IPOHM3BOAMTL 0
nogbeMa YpOBHA BOJABI Hepell IUIOTHHOM, HCXOAs M3 MPOEKTHBIX TpeOoBaHMHE K
OMOHO/THYHMBAHHIIO 6ETOHHOTO MaccHBa.

ITpy MpoeXTHPOBAaHUM IUIOTHH JOIYCKAeTCs NPeAyCMaTpHBaTh YCTPOHCTBO BPEMEHHBIX
IIAPOKMX  IDBOB  (3aMBIKAOIMX  OJIOKOB), CPOKM  OMOHOJMYHBAaHHMA  KOTOPBIX
YCTaHAaBIHBAIOTCS IIPOEKTOM.

BonocGpocasie, BOIOCHYCKHbIE H BOAOBLITYCKHbIE COOPYKEHMsI

6.34 [muuy Bomoc6pocHOro ¢poHTa WJIOTHHEL, pa3Mepsl H UHCIIO IPOJIETOB
MOBEPXHOCTHBIX M INyOMHHBIX BOJIONPONMYCKHBIX YCTPOMCTB ClENyeT NpPHHAMATh B
3aBHCHUMOCTH OT CGpOCHOI‘O pacxonia OCHOBHOI'O paCy€THOrO cCjiiydas, yCTaHABJIHBACMOIo B
coorBetctBuM ¢ CIT 58.13330 m nomycTHMBIX NpM JaHHBIX TEOJOTHYCCKHX YCJIOBHAX
YIEIBHBIX PaCX0JOB BOJBL.

TIpy 3TOM JOJDKHBI yIUTEIBATHCS:

BJINAHHE [IOTOKA HA PYCIIO PEKH B paboTy APYTHX COOPYXCHHUHA THAPOYy3Na,;

TpeOOBaHUs K THAPABIHYECKOMY PEXUMY PYCIIOBOTO IOTOKA B Obedax M M3MEHEHHIO
YPOBHEH BOZBI B HIKHEM Obede, BRI3pIBAEMOTO AehopManyaMy pycia 1 Oeperos.

Beibop onTHMaILHOrO BapHaHTa CJIeIyeT NPOM3BOAUTE HA OCHOBAaHHM aHAaNM3a
THIPaBIMYECKOTO PEXMMa B NpeHenax BOJOMPONYCKHOTO TPaKTa, YCIOBMH NOmXona B
BEpXHeM Obede 1 yciioBuit conpspkenus 6beQOB U rameHus SHEPrud B HukHeM Obede. s
mtotyH I 1 II ximaccoB 060cHOBaHNE ONTHMATBHOTO BAPHAHTA KOMIIOHOBKA BOJOIPOIYCKHBIX
COOPY)XEHHH B COCTaBe THAPOY3Ja M HX KOHCIPYKIMH JOJDKHO IIOATBEPXKAATHCS
pe3ynbTaTaMi (pU3NYECKOro MOAEITUPOBAHHS.

6.35 OcHOBHBIM HPOGHIEM OroJIOBKOB BOXOCIMBHBLIX IUIOTHH BCEX KIACCOB CIENyeT
TIPUHEMATE TPOQHIbL KPUBONMHEHHOrO OdYepTaHus, paborarolmmii B 0e3BaKyyMHOM PeXHUME
IpY IIPONyCKE pacxofia OCHOBHOTO pacdeTHOro ciyuas. OrojgoBOK IOJDKEH IIIABHO
CONIpSAraTeCs ¢ BOAOCIMBHON TIPaHbO IUVIOTHHBL. YKIOH BONOCIMBHOM TpaHH H ee
IPOTSDKEHHOCTH ClISyeT Ha3HavaTh MCXOM M3 KOHCTPYKTHBHBIX OCOGEHHOCTEH mpodmisd
NJIOTHUHEI.

HpI/I 3TOM HCOﬁXOZ{I’IMO HCKIIIOYaTh BOSHUKHOBCHHUEC KaBUTALUY | IIpENOTBPpaMIaTh CPLIB
BaKyyMa YCTPOWCTBOM IIABHO OYEPYEHHBIX YCTOEB M YJIMHEHHBIX OBIKOB, pasMEIICHHEM
1a30B 3aTBOPOB 32 Npe/IC/IAMH 30Hb BaKyyMa U T.J1.
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Ilpy 1NpOEKTHPOBaHMM MOBEPXHOCTHBIX BOXOCOPOCOB ClICAYET pPacCMaTpPUBAThH
1enecoo0pa3sHOCTh FAICHHs SHEPTHM B IpeZieNax BONOCIHBHOM I'paHH 3a CUeT YCTpoHcTBa
CTYNEHYaTON NOBEPXHOCTH, NOBHIIEHAA €€ INEPOXOBATOCTH, PACINCIVICHHS M COYJapeHHs
CTpyi.

6.36 Ilpu npoeKTHPOBaHWM BOJOCOPOCHBIX COODY)XEHHH IUIOTHH ¥ DJIEMCHTOB
KpeluleHus HukHero Obeda, 00TekaeMBIX HOTOKOM BOIBI CO CKOPOCTBIO CBBINE 15 M/C,
CllelyeT TpeAycMaTpUBaTh MEPONPHATHSA, HAIpaBieHHbIE Ha 3alUTY COOPYXXEHHH OT
KaBHTALlMH M KaBUTALMOHHOMN 3pO3UHM:

IUIaBHOE OYepTaHHe oOTeKkacMBIX HOBepXHOCTel, ofecneynBaiomee 3HAYCHHA
napaMeTpoB (Jucen) KaBUTaLuH G0JIpINe KPUTHIECKHX;

HOJBOJ BO3AYXa. B 30HBI BO3MOXHOTO BO3HHKHOBEHHS KAaBHUTAIMM IIyTEM YCTPOUCTBa
YCTYNOB, JAeICKTOpOB, IIa30B-apaToOPOB HIIM HMX COYETaHHH € BO3LYXOIIOJBOMSAINAMA
ycTpoiicTBaMy, 06eCeYNBAIOIMMMH OTPLIB TPAH3UTHOTO NMOTOKA W BO3NYXOHACHINECHHE €0
TIPHIOHHOTO M MPHCTEHHBIX CIIOEB;

ACTONBE30BAaHHE  3allTHOTO C/IOA OETOHOB C  MOBBIUNICHHOH KAaBHTalMOHHOH
CTOHKOCTBIO, @ B HEOOXOMUMBIX CIy4asX — METATHYECKOH 06/IHIIOBKH.

6.37 Ocp riybuHHOro BomocOpoca cCleAyeT, Kak MpaBuio, IIPOCKTHPOBAThH
IpAMONHHENHOM B nane. KprBoiMHENHYIO OCh JONyCKaeTCs IIPHHEMATE B CIy4asXx, KOTaa
3T0 06ycrnoBneHo o6mel KOMIOHOBKO#H MHApoY3iIa.

BricoTHOE TONOXEHME OrOJIOBKA M HAKJIOH OCH INIyOMHHOTO BoAocGpoca ciexyer
Ha3Ha49aTb C Y4YETOM KOHCTPYKTHBHBIX OCOGEHHOCTEH IUTOTHHBI M KOHIIEBOTO Y4YacTKa
BomocOpoca, AMaa3oHa M3MEHEHMS YPOBHEH BOAHI B BepXHeM Obede, ompenensieMoro 1o
cXeMe MpoIycKa pacXoA0B.

KpoMKH BXOAHOTO CeYeHHs TIIyOMHHBIX BOZOCOPOCOB MAOIKHBI HMEThH IUIABHOE
ogepranue. Ilmomane xuBOro ceucHus IITyOMHHBIX BOJAOCOPOCOB Ha BBIXOJHOM Y4acTKe
CNIEAYET, KaK IPaBUIIO, ITIABHO YMEHBIIATE.

ITpn pacnonoXeHME KaMeps! 3aTBOPOB BO BXOXHOM OTOJIOBKE WA B CpedHell 4acTu
TpakTa [IyOMHHOTrO BojocOpoca HeoOXOmMMO IpeiycMaTrpuBaTh [OJBOJ BO3LyXa 3a
3aTBOpPBl. YCTBE BO3LYXOBOAA CIEAYyeT MAaKCHMAIBLHO (IO KOHCTPYKTHMBHBIM YCIIOBHSM
BozocOpoca) NpuOIMKATE K 3aTBOPY; OHO JOJDKHO OBITH 3alMINECHO OT IIONAaJaHus CTPYH M
OpB13r BOABL.

6.38 KoHCTpyKLHIO KOHIEBBIX Y4AaCTKOB HOBEPXHOCTHOTO H NIYOMHHOrO BOJOCOPOCOB
ClIeayeT BEIOUpATh B 3aBUCHMOCTH OT YAEIIHOTO Pacxofa BOXEI HA BEIXOJE, IPHHAMAEMOTO ¢
YUETOM XapaKTepHCTHK T'PYHTOB B HHKHEM Obede, a Tarke TpeOoBaHuH, IPEBABISEMBIX K
OCHOBHBIM T'H/IPAaBIMYECKNM PEXUMAaM COIPSKEHHs 6eperoB.

6.39 Ipu MOBEpXHOCTHOM peXHMeE conpskeHHs 6peoB B KOHIE BoAocOpoca cneayeT
ApPEXyCMaTpUBaTh HOCOK-YCTYIl € TODHM3OHTaNnbHON WM HAKIOHHOH IIOBEPXHOCTHIO,
co3jalomuit HE3aTOIUICHHBIH MOBEPXHOCTHLIH PEXHUM, NPH 5TOM HPBLLKOK HOMKEH ObITh
YCTOHYMBEIM; IIOTOK HE NOJDKEH BHI3BIBATH ONACHOIO Pa3sMeIBa pycia M GeperoB pekn Ha
NPHJIETAIOMEM K COOPYKEHHIO ydacTke. IIOBEDXHOCTHBIH pPEXHUM CONPIKEHHS CIEAyeT
IIPHHMMATB € YUETOM MPOITYCKa JIbJa ¥ IPYTHX MIIABAFOIINX Tell.

6.40 Ilpu [mOHHOM peXHME COnpskcHHs OpedoB cieyeT IpeRyCMaTpHBATh
CONpsDKEHHE BOMOCTHBHON HOBEPXHOCTH € BOAOOOEM NIAaBHBIM WM ¢ HEOONBUIMM YCTYNIOM.
OtMmeTKy noBepxHOCTH BOL0GOA M pHCOEPME], UX JUIMHY M TOJNIIUHY CIEAYEeT Ha3sHA4aTb Ha
OCHOBAaHHH THZIPABIMYECKHX H THIDOJHHAMHYECKHX HCCICHOBAHMH M  TEXHHKO-
3KOHOMHYECKOTO CpaBHEHHMA BapHaHTOB C YYETOM BCETO KOMILIEKCR MEPONPHATHH,
BIMAIOINMX HA THJpaBIMYecKHE YCIOBHA B HIDKHeM Obede (racurenm sHepram,
obecnieynBalomue o0pa3soBaHHE 3aTOIUICHHOrO NPBDKKA Ha Bojaoboe M OlaronpHATHbIE
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YCIOBHS JUIsl MAHEBPHPOBAHYSA 3aTBOpaMH; NEPEXO/HbIE KpemeHns oT 6eToHHOH pHcGepMBI
K HE3aKpeIUIEHHOMY PYCly, KOBLI 32 TIEPEXONHBIM KperuieHHeM u ap.). IIpu meob6xozumoctu
crenyeT NpeXycCMaTpuBaTh HONOJHHUTENBHBIE MEPONPHATHS IO MPOMYCKY BOJABI H JBAa B
NEPHO/l CTPOUTENBCTBA IUIOTHHEL, @ TaKXe MEPOIPHATHS, MCKIIOYAIOINME INOBPEXACHHS
5]IEMCHTOB KPEIUICHNS TBepABIMH MaTepHaIaMy (KaMHH H Ip.).

6.41 Ilpn conpsokeHny GbedoB 0TOpOCOM CTPYM B KOHIE BOmocOpoca crlemyer
fpexycMaTpuBaTh HOCOK-TPaMILIAH, OTOpachBafomuil MOTOK BOAB! B HIDKHHH Oned Ha
6e3omacHoe A8 COOPYXKEHMH paccTOSHME, a B Y3KHX CTBOpPaX — HCKIIOYAIOMIUHA ONacHOe
BO3JeHCTBHE NOTOKA Ha Gepera.

B cimyyae cnaGoTpemMHOBAaTOr0 OCHOBAHHA B MeECTE€ NAJCHHA CTPYH ClEdyeT
[peNyCMaTpuBaTh  CHEUAIbHbIE  MEPONPHATHA 1O  NPEAOTBPAINECHHMIO  ONACHOro
PacIpoCTPaHEHHA Pa3MBIBOB: YCTPOHCTBO BOAOOOHHOrO KONOAUA UM MCKYCCTBEHHOM SMBI
pa3MbIBa, paccpefioToyeHHe COpoCHOro moToka 1o Gonplued IIomamd INOCPEACTBOM
MHOTOSIPYCHBIX HOCKOB-TPaMIUIMHOB, PACCEMBAIOIIMK TPAMILINHOB, pacuienuTteneli i T.1.

6.42 Tlpn npoeKTHpOBaHUH BOJONPOIYCKHBIX COOPYXXEHHH CleAyeT IpelycMaTpHBaTh
MEPOIIPHATHA, HCKIIOYalollie BO3MOXKHOCT 3aMEp3aHHs BOXBI, CKalidBaeMoH Ha
TIOHHM)KEHHBIX YYacTKax TPaKTa.

6.43 B coctaBe MexaHm4yeckoro 060py0BaHHs BOAONPOILYCKHBIX COOPYXKEHHI clieyeT
NIpeyCMaTpHBaTh OCHOBHBIE, aBapUIHO-DCMOHTHBIE W PEMOHTHBiC 3arBopel. OTkas oT
YCTAHOBKH aBapuifHO-PEMOHTHBIX WM PEMOHTHEIX 3aTBOPOB JIOJDKEH OBITH 0G0CHOBAH.

Jns TOBEPXHOCTHBIX BOAOCOPOCOB ClEAyeT OTAaBaTh NPEANOYTEHHE 3aTBOpaM C
HE3aTOIICHHBIMU OIIOPHO-XOJOBBIMU YaCTSAMH, HANPUMED, CETMEHTHBIMH.

Conpsxenus 6eTOHHBIX ¥ 7Ke1e300eTOHHBIX NIOTHH ¢ 0CHOBAHHEM

6.44 Vpanenue (cheM) IpyHTA B OCHOBAHMM IDTOTHHB! JIOJDKHO OBITH MAHHMAIBHEIM H
00OCHOBAHO pacyeTaMyl ILIOTUH Ha IPOYHOCTh U YCTOMYMBOCTH € YYETOM MEPOIPHUSTHH IO
YKPETIEHUIO IPYHTa OCHOBAHHS.

6.45 BripaBHMBaHFE KOHTAKTHBIX IIOBEPXHOCTEH CKAJBHBIX OCHOBaHMM OETOHHEBIX
INOTHH He  gomyckaercs. CoNpsMKEHHE  apouHbIX, AapOYHO-TPABUTALMOHHEIX M
NPOCTPaHCTBEHHO pabOTAIOIUX [PAaBHTAIHOHHEIX IUIOTHH C KOCOTOPHBIMH YYacTKaMM
OCHOBAHHS JJODKHO IPOH3BOIUTHCS, KaK IIPaBUIIO, Ge3 YCTYIIOB.

6.46 Tlpu npoeKTUPORAHAY GETOHHBIX M XKENC300CTOHHEIX TIAOTHH CICAYET YUUTHIBATE
M3MEHEHUE CBOMCTB [PYHTOB B IIPOIECCE CIPOMTENLCTBA M OKCIUTyaTalMd, B TOM YHCTE B
CBSI3M C HM3MCHEHHEM TIEOKPHOJOTHMYCCKHMX YCTIOBHH; B ClIydae HEOOGXOJUMOCTH CIEAyeT
IPEAYCMATPUBATE MEPOMNPHATAA IO YAYYIICHWIO MPOYHOCTHBIX, AehOPMALBOHHBIX H
(MIBTPAITMOHHEIX CBOACTB I'PYHTOB OCHOBAHMI:!

3aKpeIUIEHHe H YIUIOTHEHHE IPYHTOB OCHOBAHMS WIH €r0 YacTH LEeMEHTALMOHHBIMU
WA JPYTHMH BSOKYIIUMH PACTBOPAMH;

JpEHVMPOBaHME NIMHHUCTHIX BOJAOHACKIEHHBIX IPYHTOB,;

YCTPOHCTBO MOZIMOPHBIX CTEH, HOJUIEPKHBAIOIMX CKIOHBI M OTKOCHI MAacCHBOB, U
AHKEePOBKA HEYCTOMYMBLIX CKAJGHBIX MAaCCHBOB;

pa3fieKy TOPHBIM CIOCOGOM KPYNHBIX TPEINVH, Pa3iioOMOB M MYCTOT B CKAaJbHBIX
MaccHBax € WOCICAYIOIMM 3allONMHEHHEM HX OCTOHOM MM ’Kene300eTOHOM B BHIE
OTJENBHEIX IPOGOK, IIIIOHOK, CILIOINHEIX HOJ0C U PEIIETOK.



CII 40.13330.2012

6.47 Bo Bcex ciydyasx, .KOrJa OCHOBAaHHE IUIOTHHBI CIIOKEHO QHIBTPYIOIIUMU
c1aboBONOYCTONYMBEIMU 174 OBICTPOPACTBOPHMBIMH TPYHTaMH, Heo0X0auMO
npelycMaTpHBaTh CreNMaIbHble NPOTUBOQIIBTPAIMOHHEIE M ApeHaXHBIe ycTpoiicTea. Ipu
IPYHTax, yCTOHYMBBIX MPOTHB XMMHYECKOH U MexaHMYeckol cyddoszuu, Takue ycTpoHcTa
JOJKHBI OBITh 0G0CHOBAHB! TEXHHKO-3KOHOMHYECKUMM PacyeTaMH.

TIpOoTHBOGUIBTPALIMOHHBIE U JAPEHAXHBIE YCTPOMCTBA B OCHOBaHMH IUIOTHHEL
Ha[UISKUT CONpPAraTb C AHAJIOTMYHBIMU YCTpoHCTBaMH B Oeperax H B NPHMBIKAIOIMUX K
IUIOTHHE COOPYKEHHAX TUPOY3ia.

6.48 TIpoTHBOGQUILTPALMOHHYIO 3aBECY CIEAYET NpeAyCcMaTpHBaTh, KaK APaBHIIO, NO
c1a00BONIOHENPOHUIIAEMBIX WM MPAKTHYECKH BOJOHENPOHHIAEMEIX TIpyHTOB. [nybuna
3aBEChl TPU OTCYTCTBHMHM BOLOYIOpPa ONpPEHENAETCA PacyeTOM C YYeTOM WHXEHEPHO-
T€0JIOTHYECKHX YCIOBUH, CTENIEHH MPOHHIAEMOCTH IPYHTOB, BEIMYMHEI TPOTHBOJABICHUA B
OCHOB@HMH IIOTHHEI, HAIMYMSA IPEHANa H T.1.

[Tpu pacuerHoM 06OCHOBaHMHM TTyOMHBI NPOTHBOQHIBTPALMOHHOH 3aBECH CleNyeT
Y4UTBIBATE [IPOTHO3 TEOKPHOJIOTHYECKHX YCIOBHH B OCHOBAHHH COOPY)KEHHS.

6.49 KpuTnyeckue cpemuue rpaIHeHTHl Harnopa Ha NMPOTHMBOGMILTPALHOHHON 3aBece
Jerm CTIENYET NPUHHUMATE:

a) 418 HECKAIBHBIX I'PYHTOB OCHOBAHMS — B COOTBETCTBHY C YKa3zaHUaMu 9.41;

6) AN CKalbHBIX FTPYHTOB OCHOBAHWSA Jor ;= Judm Yny TAC Jadm — HOMNYCTHMBIH IpaHEHT
Hamnopa Ha 3aBece, npuHHUMaeMsli B cootBerctuu ¢ CIT 23.13330, v, —cm. 8.11, 8.12.

7 Harpy3ku, Bo3aeiiCTBAS H AX COMETAHMS

7.1 Harpysku, Bo3feficTBHS M MX COYeTaHH Ha OCTOHHBIE M JKele300eTOHHbIE
MIOTHHBI ZOKHE onpepenstbes coraacHo CIT 58.13330, CIT 39.13330, CIT 23.13330, CIT
14.13330 u racTosILEMy pasaeny.

7.2 Ilpn pacyerax IIOTHH Ha OCHOBHBIC COYETAHMs HArpy3oK M BO3JAECHCTBHI
cllelyeT YUUThIBATh:

TIOCTOSHHBIE Harpy3KH U BO3AEHCTBHS:

a) coOCTBEHHBIH BeC COOPYXKEHUs, BKIIOYas BEC MMOCTOSAHHOTO TEXHOJOTHYECKOro
oGopyoBaHus (3aTBOPEL, NOABEMHBIE MEXAHH3MBI U TIP.), MECTOPACIIONOXEHHE KOTOPOTO Ha
COOPYXKEHUY HE MEHAETCA B IIPOLISCCE SKCIITyaTaly;

6) cunoBoe Bo3zeiicTBME BOAB! INPM HOPMalbHOM KoAnopHoM YyposHe (HITY)
BepxHero Obeda, ypoBHe HUXKHETo 6bea, COOTBETCTBYIOLIEM TIPOMYCKY YEPE3 COOPYKEHUE
MUHHMAJIBHOrO MO TEXHONOTHYECKHM W OKOJOI'MYECKHMM TpeGOBaHMAM pacxoda WU
HOpMaJbHOM pafoTe ApeHaXHBIX U NPOTHBOMUIBTPALMOHHBIX YCTPOHCTB;

JaBJIeHHE BOJbI Ha BEPXOBYIO ¥ HU30BYIO IPaHH IIOTHHEL,

TPHrpy3Ka OCHOBAHHA CO CTOPOHBI BEPXHETO M HHKHET0 ObeoB;

cuIIoBOE Bo3aeHcTBre GHIBTpPyIOmEiics BOAB;

B) BeC IPYHTa, CABUTAIOLIET0CA ¢ IIOTHHOMN, 1 60KOBOE aBIEHHE MPYHTA CO CTOPOHBI
BEPXHEro M HIXHEro 6petoB;

BPEMEHHbIE JUTUTENBHBIC HATPY3KH H BO3AEHCTBUA:

T) AaBJeHHE HAHOCOB, OTIOXKHUBIIMXCS Iepeal INIOTHHOMH;

A) TeMneparypHele BO3JACHCTBHs, ONpelenseMble MIA YCNOBHH CTPOMTENLCTBA U
3KCILTyaTally COOPY>KEHHS NPH CPEIHEMHOTOIETHHUX KIHMaTHUECKHUX XapaKTEPUCTHKAX;
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€) TNOpoBOE JaBleHHE B BOJOHACHIIEHHOM TIDyHTE NIPH HOpMalbHOH pabore
APEHaXHLIX U MPOTHBOGWIBTPalMOHHEIX ycTpoiicte, HIIY B Bepxnem Onede u ypoBHE B
HIDKHeM Obede, COOTBETCTBYIOIEM MHHUMAIBHOMY 110 TEXHONOTHYECKUM M KOJOTHYECKUM
TpeGOBaHHAM PacXoAy;

KPaTKOBPEMEHHBIE HarPy3KH U BO3AEHCTBHSA:

K) CHIOBOE BO3NeHCTBME BOIBI IPH YPOBHAX B BEpXHEM M HIDKHeM Obedax,
COOTBETCTBYIOUIUX IPOIYCKY YE€pe3 COOPYKEHHE pacXofa OCHOBHOTO PacyeTHOro Ciydas,
ycranasnusaemoro B coorsercTBud ¢ CII 58.13330, » HopMmanbHOM paboTe IpeHaXHBIX W
NPOTUBOGUILTPALIOHHEIX YCTPOHCTB (B3aMeH IOAIMyHKTa 6):

JaBIICHHEe BOJb! HA BEPXOBYIO ¥ HU30BYIO I'PaHH MJIOTHHALI;

TIPUrPYy3Ka CO CTOPOHBI BEPXHETO U HIDKHETO ObedoB;

cunosoe BozaeiicTBue QunsTpyromeiica Boasl,

JUHaMHYECKUE Harpy3KHu OT NIOTOKA cOpackiBaeMOH BOIK!;

3) Harpy3KM M BO3JEHCTBHA OT BOJH, YCTAaHaBIMBAE€Mble B COOTBETCTBHH C HX
€KEroIHO BEPOATHOCTEIO [IPEBBILICHHA B 3aBHCHMOCTH OT KJIacCa COOPYKEHNUS;

W) Harpy3ky OT JbJa TONIUMHOMN, YCTaHABAMBAEMOH B COOTBETCTBUU C MX €XKETOAHOM
BEPOSITHOCTBIO MPEBBIIEHHS B 3aBUCHMOCTH OT KJIACCA COOPYKEHUS,;

K) Harpys3Kdl OT TOABEMHEIX, NEPErpy304HBIX W TPAHCIOPTHHIX YCTPOHCTB M APYrHX
KOHCTPYKLMH 1 MEXaHH3MOB (MOCTOBBIX M MTOJBECHBIX KPAHOB M T.11.);

J7) Harpy3K# OT TJ1aBaIOLIHUX TeJl.

7.3 Tlpu pacuerax NIOTHH Ha ocoObie COUETaHMs HArpy3oK W BO3AEHCTBHIA ciemyeT
YUUTHIBaTh TOCTOSIHHBIE, BPEMEHHBIE JUINTENBHBIE, KPATKOBPEMEHHBblE Harpy3kn H
BO3JICHCTBUS ¥ OAHY U3 CASAYIOIMX 0COOBIX HAPY30K M BO3NEHCTBHUIA:

a)  cuiIoBOe Bo3jedcTBHE BOABI MpH (HOPCHPOBAHHOM NOANOpHOM ypoBHe (PITY)
BepxHero Obeda, ypoBHe HIDKHETO Gbeda, COOTBETCTBYIOIEM TPONTYCKY Yepes COOPYKEHHE
pacxoza TOBEpOYHOrO pACYeTHOTO Ciy4as, YCTaHAaBIMBAEMOrO B COOTBETCTBHH C
CII 58.13330, u HopmanbHO# paboTe ApeHamHBIX W NPOTUBO(GUIBTPAUMOHHBEIX YCTPOHCTB
(B3aMeH 7.2, 6, xc):

JIaBJIEHHe BOJbI HAa BEPXOBYIO M HU30BYIO I'PaHHU IUIOTHHEI,

IpUrpy3Ka OCHOBaHUA CO CTOPOHBI BEPXHEro U HIKHero Gbedos;

CWJIOBOE BO3ACHCTBIE QUIABTPYIOLISHCS BOABI;

JMHaMHYECKHE Harpys3KH;

6) cunosoe Bo3aeiicTBHE BOABI, OOYCIIOBICHHOE HApYIIEHHEM ONHOTO U3 APEHAXKHBIX
UM OIHOTO U3 MPOTHBOMUIBTPALMOHHEIX YCTPo#CTB, pyu HIIY B BepxHeM Onhede U ypoBHE
B HIKHeM Obede, COOTBETCTBYIOIIEM MUHMMAIBHOMY IO TEXHOJNOTHYECKUM H
IKoIoru4eckuM TpeboBaHuAM pacxody (B3ameH 7.2, 6, e, oc):

[{@aBIECHUE BOJBI HAa BEPXOBYIO  HH30BYIO I'PaHH IIOTHHBI;

NPUTPY3Ka OCHOBaHHSA CO CTOPOHBI BEPXHETO U HIXXHEr0 ObedoB;

cHJI0BO€E Bo3AeicTBrEe QUIBTPYIOMEiics BOEL,

IOPOBOE [JaBJIEHHE B BOJAOHACKIIEHHOM I'PYHTE OCHOBaHMUs;

B) TEMIepaTypHBIC BO3ACHCTBUS, ONpenenseMble A8 T[OAa € MaKCUMaibHOH
aMITINTy Do) KoebaHui CpeIHEMECAYHBIX TEMIIEPATyp, a TAKXKe WA roja ¢ MakCHMalbHO
HM3KOM cpeIHeMeCAYHOM TeMITepaTypoi (B3aMeH 7.2, 0);

T) HaBieHHE JbJa, ONpeleNseMoe IIPH MAaKCUMaJbHOH MHOTrOIETHEH TOMWMHE JbIa
obecrieyeHHocTh0 1 % (B3amed 7.2, u);

) JaBJIeHHE BOJHBI, ONPEAENAEMOE IPY MAKCUMAIBHOH MHOIONETHEH CKOPOCTH BETpa
obecrieueHHOCTBI0 2 % — 11 coopyxennii | v 1T xnacco u 4 % — s coopyxenuid 111 u IV
KJ1accoB (B3aMeH 7.2, 3);
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€) celficMuyecKkue BO3AEHCTBHUA.

7.4 CocraB 0cobkIX HArpy30K, YUHTEIBAEMEIX B pacueTax INIOTHH Ha ocoboe coyeTaHue,
onpenenseTcs TNMPOEKTHOH opraHu3auuell B 3aBUCHMOCTH OT OCOOEHHOCTEH KOHCTPYKIMU
NPOEKTUPYEMOTO COOPYKEHHS H YCJIOBUH €0 CTPOUTENECTBA M 9KCILTyaTaluH.

B ocHOBHEIE 1 0COOBIE COYETaHUA HATPY30K U BO3AEHCTBUIL CliefyeT BKIIOYATh TONBKO
T€ M3 KPaTKOBPEMEHHBIX Harpy3ok M Bo3aelcTBuii (7.2, o, 3, u, K, 71), KOTOPBIE MOTYT
IEHCTBOBaTh ONHOBPEMEHHO.

7.5 Tlpu onpeneneHuy BEIMYMHBI NPUIPY3KH OCHOBaHHS BOXOH B BepxHeM Obede
(7.2, 6, oc; 1.3, a, 6) HeOOXOANMO YUHTHIBATE Pa3HMIly B JaBICHHU BOALI Ha OCHOBAHHE 1O U
T10C/Ee BO3BECHHS COOPYXKEHUS.

7.6 Harpy3ku W BO3JEHCTBUS [UIS CTPOMTENBHOrO NEpHoja [UIOTHHBl U PEMOHTHOTO
clydas CIefyeT TNPHHMMATb IO OCHOBHOMY M 0COOOMY COUETaHMAM, a BEIHYMHBl 3THX
Harpy3oK M BO3JeHCTBHH HOKHBI ONPEAENATHCS B 32BUCHMOCTH OT KOHKDETHBIX YCIOBHM
BO3BENCHHS  PEMOHTA COOPYKEHHUS,

7.7 Harpy3ku 4 BO3JeHCTBHSA JO/DKHB! IPUHUMaThCS B Hanbonee HeOIaronpuaTHEIX, HO
BO3MOXHBIX COYETAHHAX OTACABHO AN IKCITyaTallHOHHOTO H CTPOUTENBHOTO NEPHOLOB.

7.8 Koa¢pduuueHT HageXHOCTH IO HarpyskaM IpH pacyeTe IUIOTHHBI CIeLyeT
npHHUMaTh B cooTBeTcTBUM ¢ CII 58.13330.

7.9 Tlpu pacuere oOwIed NPOYHOCTH M YCTOMUMBOCTH IUIOTHH KOS(QOHIMEHTHI
HaJeXHOCTH N0 Harpyske 1 COOCTBEHHOTO Beca, TEMINEPATYPHBIX, BIAXHOCTHBIX U
AVHAMWYECKUX BO3JEHCTBMH, a TakKe I BCEX TPYHTOBBIX HAarpy30K NpPH DPacueTHBIX
3HAYEHMAX XapaKTEPHCTUK TIPYHTOB tgQrm, Cri, Yiu, ONPEAENEHHBIX B COOTBETCTBHH €
CIT 23.13330, nomKHBI IPUHUMATBCS PABHBIMH €JIMHHULE.

7.10 IInotHoCcTs GeToHa ans wiothH I, 1T v 111 knaccoB clenyeT onpenensTb Ha OCHOBE
Pe3yIbTaToB UCTIBITAHMS 00Pa3loB, H3TOTOBNEHHEIX U3 MOJOOPaHHEIX COCTaBOB GETOHA.

InotHOCT GeToHa Mg MoTHH IV Knacca — BO Beex ciyvasnx, a as miotun I, 11 u 11
KJIACCOB — Ha TPeIBapHTENBHBIX CTAaAUAX MPOEKTUPOBAHHSA, MOMYCKaeTcsl NPHHHMATh MO
tabiuue 4.

TIpy OTCYTCTBMH HAHHBIX O IJIOTHOCTH 3aMOJHMTENS IUIOTHOCTE O€TOHa cliedyeT
NPUHEMATh (PY TUIOTHOCTH 3aNO0THUTENS 2650 — 2700 K/ M.

7.11 VIHTEHCHMBHOCTh AABJEHWS BOABl Ha HApYXXHBIE TpaHM IUIOTHHBI CHEOyeT
MPUHUMATH PAaBHOH p'(l-02.4), TAe p’ — rHOpOCTaTHYECKOE AaBneHue, I1a; oz, s — KOIDPULIMEHT
3 pekTHBHON TUIOWIANM NPOTHBOAABIECHHWS B MaTepuajie IUIOTHHEI, ONpeneNseMsiii B
COOTBETCTBHH ¢ 7.15.

7.12 VIHTEHCHBHOCTH AABIEHMS BOJABI Ha CBOGOJHBIE MOBEPXHOCTH OCHOBAHHA B
BepXHeM W HIkHeMm Obedax (mpurpyska OCHOBaHHs) CleIyeT NPHUHMMATh pAaBHOl
p'(l —ayp, rae oy 5 — K03QPULUHEHT 3PhEeKTUBHOA MIOIAAM NMPOTHBOAABICHUA B IPYHTE
ocHOBaHuA, 7.15.

Tabnuna 4

ILroTHOCTE Cpenuss nI0THOCTh GETOHa, KT/,
3aMONHUTENEH, TP MaKCHMATBHOM KPYNHOCTH 3aNOJHUTENEH, MM
Kr/m’ 40 80 120
2600-2650 2370 2410 2430
2650-2700 2400 2450 2470
2700-2750 2440 2490 2500

Ipurpysky OCHOBaHHS B BEpXHEM M HHXHeM Obedax nomyckaercsd He YYHTHIBATh B
pacyeTax yCTOHYMBOCTH U IPOYHOCTH:
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TJIOTHH BCEX KJIacCOB BBICOTOH MeHee 60 M, pacIioIOXXeHHBIX HAa CKAJIGHOM OCHOBaHHH;

miaoTuH III - IV knaccoB, pacnosioxkeHHbIX Ha HECKAJIBHBIX IPYHTaX;

miothH 1 - Il knmaccoB BeicoTolt Gonee 60 M, pacnoNOXEHHBIX Ha CKajJbHOM
OCHOBaHHH, — Ha NIPEIBaPUTENIBHBIX CTANHAX NIPOSKTHPOBAHHS;

mrotiH I — I kimaccoB, pacronokeHHBIX Ha HECKAIBHBIX TpPYHTax @pH
NpEeBapUTENbHBIX CTAUIX MTPOCKTHPOBaHHA.

7.13 CunoBoe BozaeiicTBue GuibTpylowefics BOABI CHAEAYET YYMTHIBaTh B BHJE
(pucyHok 6):

a) TNOBEPXHOCTHBIX CHJI HHTEHCUBHOCTBIO p(Q 27— O 2 4), IPUIOKEHHBIX 110 HOPMAJIH K
NOAOLIBE IUIOTHHHI (IIPOTUBOJAABICHNE), TAE p — THAPOAWHAMHYECKOE AaBJIEHHE B IOTOKE
uIbTpyIoMIeHicsa BObI, ONPEACICHHOE B COOTBETCTBHH C 7.14;

6) OOBEMHBIX CHI B OCHOBAHHM IUIOTHHbI HMHTCHCHBHOCTBIO §, TpHUEM

TOPH3OHTAJIbHAA Gy U BEPTHKAIBHAS g, IPOEKUMH BEKTOPA §, PaBHBL:

a .

95 ="% (Pog,z);
_ 0

9p "% (poy 1)

Ilpu 3TOM YAENBHBIA BEC TPYHTa OCHOBaHMA NPHHHMAETCA B BOJOHACHILIEHHOM
COCTOSIHHH.

Ilpu oy ;= const B pacyeTHOH 06JACTH OCHOBAaHHSA MHTEHCHBHOCTb OOBEMHBIX CHI
paBHa g, = - p 02,7, T I, — rpajieHT THAPOAHHAMHYECKOro JaBeHus, 7.14;

B) 00BEMHEIX CHJI B BOJOHACHILEHHBIX 30HAX IUIOTUHBI, BKIIOYAKIAX YaCTH
COOPYXKECHHA, PACIIOTIOKCHHBIX MEXIY Hanopnoﬁ TPaHbl0 U JAPCHAXEM M MEXAY MOAOINBOM

TUIOTHHBI M YPOBHEM HIDKHET0o Obeda MHTEHCUBHOCTBIO  §;, IPUYEM TFOPU3OHTANBHAA gz,
¥ BEPTAKaJIbHAs Gy, TNPOCKLMH BEKTOPA g, PABHBL

0
Dix = "E‘(Paz,d);
29
0
day = &

lefl 3TOM y.ZIeIIbeIﬁ Bec OeToHa I[IPAHUMACTCA B BOOOHACHIILIECHHOM COCTOSIHUH.
le/l Q’Z,d =const B pacquHoﬁ 001acT¥ BOJOHACHINECHHBIX 30H MIOTHH MHTEHCUBHOCTD

(payq)-

00BEMHBIX CHJI PaBHA Gz =—1, 0y 4 .

Ecny B BOZOHACHIICHHEIX YACTAX MIOTHHEI U OCHOBAHMsS 3HAYEHUs KO3(QOULMEHTA A,
M3MEHAIOTCA CKauKoo6pa3Ho oT 3HaueHus ', 40 3Ha4YeHHs o', MPUYEM a'y>a",, T0 Ha
rpaHuLe 00JacTell ¢ pasNMYHBIMU 3HAYEHHSMH O, CHE/yET NPUKIaJbIBATE HOPMATbHBIE K
JUHAM pasfena obgacTell MOBEPXHOCTHBIE CHIBl MHTEHCHBHOCTBIO p(a'p—a'",),
HaIpaBJeHHEIE B CTOPOHY 06macTu ¢ o, .

Cunosoe Bo3fciicTBHE (QUIBTPYIOIEHCA BOABI CleNyeT YYMTHIBATH TONBKO B BHAE
MpPOTHBOIABIECHNS ¥ OOBEMHBIX CHJI B OCHOBAHUH TLTOTHHBI:

npu pacuerax maotud I kmacca BeicoToit Gonee 60 M, pacronOKEHHBIX Ha CKaTbHOM
OCHOBAHHH, — BO BCEX CITyUasx;
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npu pacuerax mioTuH I 1 Il kiaccoB, pacmonoXeHHBIX Ha HECKATbHOM OCHOBaHHH, — BO
BCEX Ci1ydasX.

CwioBoe BO3ZCHCTBHE (QUIBTPYIOMIEHCS BOABI CIEAYET YYMTHIBATH TOJLKO B BHAE
TNPOTHBOIABJICHNUA:

npy pacueTax MIOTHH BCeX KJAaccoB BLICOTON MeHee 60 M, pacIONOXEHHBIX Ha
CKaJIbHOM OCHOBaHHH, — BO BCEX CIy4asx;

npu pacuyerax nnotul III u IV knaccoB, pacnonokeHHBIX Ha HECKAJIBHOM OCHOBaHHH, —
BO BCEX CITyvasX;

npu pacuerax muotHH I — II knaccoB, BeicoToi Gonee 60 M, pacnoONOXKEHHBIX Ha
CKaJbHOM OCHOBaHMH, a Taike IuoTHH I — II kiaccoB, pacloNOXEHHBIX Ha HECKAIBHOM
OCHOBaHUH, — Ha NPEABAPUTENBHBIX CTAANAX IPOCKTHPOBAHHUS.

Tlpu 3TOM yAENbHBIH BEC FPYHTA IPUHHMAETCS BO B3BELIEHHOM COCTOSHHHU.

7.14 3pavenus THAPOIMHAMHYECKOTO NABICHWA p M €ro IpajleHTa I p B NOTOKe

(GuNBTpyOmeHCcas BOABI B PacYETHRIX 00nacTAX (GUIBTPAaLM¥ OCHOBAaHHMA M Tella IUIOTHHEI
onpeAensoTcs PUILTPaMOHHBEIMH pacyeTaMu corsiacHo §8.20 — 8.25.

Ha wapy»HBIX rpaHAX NJIOTHHBI 4 CBOGOIHBIX MOBEPXHOCTAX OCHOBAHMA B BEPXHEM H
HIKHEM Obe)ax 3HaYCHUA p COBMANAIOT C BEANYMHON THAPOCTATHYECKOTO AABICHHA.

Ha imuwnn, paspensiomieli BOJOHACBHIUEHHYIO M CyXYIO 4acTH IUIOTHHBI (KpHBasA
nenpecenn), p = 0.

Ha nozomse naoTHHEI TRAPOXMHAMUUYECKOE AaBieHue, I1a, onpexenserca no popmyne

p=(h+hs ) 1w, @)
rie h, — OpAMHATA IBE30METPHYECKOTO HANOpa B paCCMATPUBAEMON TOUKE NOX
B3BCUIMBAIONIMMY BO3ACHCTBUAMU HIDKHETO Obeda, M;
hy — TO e npy QUIBTPALMH NOJ AEHCTBUEM PACUETHOTO HaNopa, M;
Y,, = YACIBHBIA BEC BOADI, H/v'.

3Ha4eHus h, ONpeleNsroTcs KaK Pa3sHOCTb OTMETOK YPOBHsS BOZBI B HIDKHEM Obede H

paccMaTpHBaeMoii TOUKE.
sl IIOTHH BEICOTOH MeHee 60 M Ha CKAIBHEIX OCHOBAHMAX 3HAYEHHS /1, NOMyCKaeTcs

HaXOJMTh TO 3MIOPaM, NPHBEJEHHHIM HAa PUCYHKE 7, MY 3TOM BEMMUMHY h, Mo ocu

NPOTHBOQUIBTPAlIMOHHON 3aBeckl H,s U 1O OCH JpPEHaXHBIX ycTpoictB M, cneayer
NPUHUMATH 110 Tabauie 5.
7.15 3nadenns koapduuyenTa o,y U O, , CICAYET NPHHAMATS!

Ui KpYMHOOOIOMOYHBIX, IECUAaHbIX H CHIBHOTPEIIHHOBATHIX MONYCKAILHEIX TPYHTOB,
PaCKpPBIBILMXCS CTPOMTENBHEIX IIBOB M 30H PAacTshKeHUs OETOHa M CKaNbHOTO OCHOBAHHA —
paBHbIM 1,0;

VIS TJIMHHCTBIX TPYHTOB, @ TAlOKe B CXKaTOH 30He GeTOHA M CKalIBHOTO OCHOBAaHHUS — MO
pesyJIbTaTaM MCC/ENOBAaHMi C YUeToM BOIONPOHHLIAEMOCTH GeTOHa M IPYHTOB OCHOBAHWA,
peXMMa 3amoNIHEHHss M KoneGaHHil ypOBHS BOJbl BOJOXPaHMNMING, 3(¢EKTHBHOCTH
NPOTHBOGUIBTPALMOHHEIX YCTPOUCTB Ha HANOPHOW rpaHy, B MIBaX IUIOTHHBI M OCHOBAaHMUH,
BKJIIOYas GeperoBble IIPAMBIKAHKA; IO BHHTOIHEHHA TIEPEYHCIICHHBIX 316Ch HCCIENOBaHUH, a
TaKXKe NPH NPEABAPUTENBHBIX pacyeTax J0MycKaeTcs MpUHUMaTh o,=0,5.

Crnenyer npunuMatsh o, ; =0 B cnyyasx:
pacueToB YCTOHYHMBOCTH INIOTHH BCEX KIIACCOB M BHJIOB;
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pacyeroB NPOYHOCTH IJIOTHH BCEX KIIACCOB ¢ FHIAPOU3ONMPYIOIUMM JKpaHOM Ha
HanopHOM rpaHuy;
pacyeToB NPOYHOCTH TIUIOTHH BCEX KJIAacCOB, pPACHONOKEHHBIX Ha HECKAIbHOM

OCHOBaHWH.
Horryckaercs mpuHuMaTh 0., ; = 0 B pacuetax npounoctr miotuH II, IIL, IV xnaccos,

PACIIONIOKEHHBIX Ha CKATBHOM OCHOBAHMH.

pl-a,,)
pi-u) S —
N*""”—vn_
8 ; —— T
N\ e
TN T
-—,_l‘ss 1 AT T LT
P AT T
I z—_‘“_ Mttt -
3 14___:‘“““"-‘ S T
|} T
A A KR KKARK A

1,~3b 1~3b

I — cyxas 4acTb IUIOTHHBI; 2 — BOJOHACHIUIEHHAS 4acTh IIOTHHBI; 3 ~ ApEHAX IIOTHHBEI; 4 — ApeHax

OCHOBaHUA; J — LEMEHTALMOHHAsA 3aBeca; 6 ~ JaBlIeHWE Ha BEPXOBYIO I'paHb IIOTHHEL, 7 — JaBieHUe

Ha HU30BYO IpaHb NIOTUHBL, § — NIPUTPY3Ka OCHOBaHMSs CO CTOPOHE! BepxHero Obeda; 9 — npurpyska

OCHOBaHHS CO CTOpOHB HIKHero Obeda; /0 — NPOTHBOAABNCHME MO MOAOLIBE IIOTHHBL;

1] — obbemHbIe CHIIBI QUIBTPYIOLIEcA BOAB B BOJOHACHILIEHHBIX 30HAX IIOTHHBL, /2 — 06beMHbIe
ciuIBl GUNBTPYIOIEca BOOb! B OCHOBaHUH

Pucynok 6 — CxeMa CHII0BOI0 BO3ACHCTBHS BOABI
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Ta6bnuua 5-3navenus Hy/H,; n H;, / H,

3navuenns Hy/H,; v Hy/H,; NpH COMETaHNM HArpy30K Ha IVIOTHHBI
OcHOBHBIE 1 0cobrIe npu OITY u ocofsle B CiIyyae HapyLIeHHUS
HOpMaJIbHOM paboTe HOpMabHOH paboTh!
IPOTHBOGHUNBTPALIHOHHEIX U POTHBOGUIBTPALMOHHBIX U
Buas! IOTHH IPEHAaXHBIX yCTPONCTR APEHAKHBIX YCTPOMCTB
IUIOTHHEI C ITOTHHEL §e3 IUIOTHHBI C IVIOTHHE! (e3
LIEMEHTAlMOH- | LIEMEHTALMOHHON | IEMEHTALIMOHHON |IEMEHTALHOHKON
HOH 3aBecoit 38BECH 3aBecoi 3aBECH
Hy/Hy | Hy/Hy Hy/Hy Hy/Hy | Hy/Hy H,/H,
I'paBuTanmonssle 6e3 nonocrei
y OCHOBaHUs (PHCYHOK 7, a ¥ 6)
KJIaCCOB!
1 0,40 | 0,20 0,20 0,50 0,30 0,40
11 0,40 | 0,15 0,15 0,50 0,20 0,30
HinlV 0,30 | 0,05 0,05 0,35 0,10 0,10
["paBuTanmoHHbIE C 0,30 | 0,10 0,10 0,35 0,15 0,20
HPOJONBHOMN NOJOCTHIO Y
ocHoBaHus (pucyHok 7, 8) I —
IV xnaccos
['paBuTaUNOHHEIC C 0,20 | 0,05 0,05 0,25 0,10 0,10
pacuIMpeHHBIMY IBAMHU ¥ '
MacCHBHO-KOHTpGOpPCHbIE
(pucyHok 7, 2) I - IV xuaccos
ApouHsie (pucyHOK 7, €) 0,40 | 0,20 0,20 0,60 0,35 0,40
I -1V knaccos
IMpumeuarue— [{n1 KORTPHOPCHEIX MIOTAH C IUIOCKMM MM apPOYHBIM MEPEKDHITHEM 3MIOpa
NBE3OMETPHUYECKOTO HANopa IpM (HIBTPaLMK TOX ACHCTBHEM pacuyeTHOro Hamopa H,; mpuHMMaetca no
TPEYTONBLHHKY ¢ OpAMHATOMN A= 0 Ha KU30BO/ FpaHH BEPXOBOrO KIIMHA MIOTHHEI (PHCYHOK 7, 0).

7.16 Ilpu pacuete yCTOWYMBOCTH HaBIE€HHE HaHOCOB P, KH, co cTOpOHbI BEepXHETro
Obeda Ha | M ANHMHBI COOPYXKEHHS IOMYCKAETCs ONPENEIIATh IO opMyie

2.2 o
Py =0,57,50t8% (45" =0, /2), )
TA€ Y,s — YACNbHBIA BEC TPYHTa HAHOCOB BO B3BENIEHHOM COCTOSHHH, KH/M’;
h — BBICOTa HAHOCOB HEpen ]'IJ'IOTHHOFI, M;

ws

Pus ~

7.17 TemnepaTypHbie BO3ACHCTBHS ClleAyeT MPHHUMATE MO JAaHHBLIM MHOTOJETHUX
HaOMOJeHUi 3a TEeMIepaTypoil BO3AyXa B CTBOpPE IUIOTHHBl M Ha OCHOBaHMHM NPOTHO32
TeMNEpaTypbi BOJb! B BOLOXPAHWIHILIE.

7.18 JluHaMHUYeCKHE Harpy3kH TMpH OCYIIECTBJIEHHH COpPOCOB BOIBI ClIeNyeT
onpenenats st wiotvH I u I xmaccoB no pesynsratam pacdeToB M 3KCIEPHMEHTAIBHBIX
nccnenosanui, mig oty I u IV knaccos — no pesynpraTaM pacueToB MK aHAIOTaM.

7.19 IopoBoe HaBlICHHE B TPYHTaX YYHTHIBAETCS MpPH NPOBEPKE yCTOMYMBOCTH Ha
CIBHI M NMPOTHO3€ 0CaJO0K IUIOTHHBI NPH BO3BE/ICHUM €€ Ha TIMHUCTHIX TPYHTaX CO CPEAHMM
K03hhUUMEHTOM (QUIBTPAIMH MEHEe 102 M/cyT u KO3hUIMEHTOM BOAOHACHILICHASA
6oanee 0,8.

yroj BHyTpEHHETrO TPCHNA I'PYHTa HAHOCOB, I'pa.
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yBg 0 yBg ¥

LT

S

x

@ — TPaBMTalMOHHASA IUIOTHHA ¢ LIEMEHTALMOHHON 3aBeCON B OCHOBaHMY, 6 — IPaBUTALMOHHAS

TI0THHA 0€3 NEMEHTAIMOHHOM 3aBECHl; 6 — TPABUTALMOHHASA TJIOTHHA C NPOAONBHOH MONOCTHIO Y

OCHOBaHWSA; 2 — IPaBUTALIMOHHAs IUIOTHHA C PACUIMPEHHBIMH LIBaMH U MACCHBHO-KOHTPQOpCHas
TIOTHHA; 0 — KOHTP(OPCHAA MIOTHHA C TIOCKHM NEPEKPLITHEM; ¢ — apOuHas IIOTHHA

Pucynok 7 — mopbl Nbe30MeTPHUECKOr0 HANOPA 110 N00IIBe NJIOTHHBI

8 OCHOBHBIE MOJIOKEHHUS 110 pacdeTraM NJIOTHH

8.1 Pacuetbl OGETOHHBIX ¥ XeNe300eTOHHHIX IUIOTHH JOJDKHBI TIPOM3BOJUTHCA B
coorsercTBuu ¢ CIT 58.13330; CIT 23.13330; CIT 41.13330 u TpeGoBaHMSIMH JaHHOTO
paszena.

8.2 Pacuetr! GETOHHBIX M XKeNne300eTOHHEIX TUIOTHH HaJJIeKHUT IPOM3BOANTD IO METONY
NpeeIbHBIX COCTOSHUN:

NpeAenbHBIe COCTOSIHUMA TIEpBOM TpyMIel (M0 HENPUTOAHOCTH K JKCIUTyaTallH) —
pacyersl COOpYXEHHs Ha oOulylo IpPOYHOCTb M YCTOHYMBOCTH, @ TAKXKE HA MECTHYIO
TIPOYHOCTD €0 3JEMEHTOB,;

npelenbHble COCTOSHHS BTOPOH TIpynnbl (1O HENPHUTOAHOCTH K  HOPMalbHOM
9KCIUTyaTaLlvii) — PACHETHI COOpYXEHHS N0 00pa3OBaHHIO TPEllHH U AedopmarmsmM, a Takxe
N0 PpACKPHITHIO CTPOWTENBHBIX MHIBOB B OETOHHBIX M TPELIMH B KeN€300ETOHHBIX
KOHCTPYKLHUSAX.
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Pacyern! nJIOTHH Ha TNPOIHOCTH U yCTOﬁ‘lﬂBOCTb

8.3 Pacuerts! Ha OGINYIO IPOYHOCTH W YCTOMYMUBOCTE 1O AeopManisiM H PacKphITHIO
TPEHIMH, a TAKXKe MO PACKPHITHIO CTPOHWTEJIBHBIX IIBOB C YYETOM OYCPEAHOCTH BO3BEACHHS
TUTOTHHB] JOJDKHEI BBITONHATHCS VIS BCEH TUIOTHHBI B LEJIOM MIM JU1 OTJCIBHEBIX €€ CeKIMi
(mH HIepBEIX CTONOOB).

8.4 PacueThl 6€TOHHBIX KOHCTPYKIMH 10 06pa3OBaHHMIO TPECHIMH CHEAYET BHIIOIHATH
Juiss  6noKkoB O€TOHMPOBAHWA M OTHENBHBIX KOHCTPYKTHBHBIX OCTOHHBIX 3JIEMCHTOB,
OTPaHHYEHHBIX CTPOUTEIBHBIMU B KOHCTPYKTHRHBIMH HIBAMH.

8.5 Pacuerbl MJIOTHH, MX OCHOBaHHH H OTHAENBHBIX 3JIEMEHTOB Ha IIPOYHOCTD M
YCTOMYHBOCT JIOJDKHBI TNPOM3BOJMTHCA JUIs1 HanbGonee HeONAronmpHUATHBIX PaCcUCTHBIX
CJTy4aeB SKCILTyaTalMOHHOTO H CTPOMTENHHOTO NEPHOAOB € YUYETOM MOCIEJ0BATEIHHOCTH
BO3BEACHHMS H HArPyXECHUS IIOTHHBL

B npoekre momxHa NpenycMaTpHUBAaTECA OUYEPENHOCTH BO3BEJCHHS IUIOTHHBI H €€
OTZIENBHEIX 3JIEMEHTOB, IPH KOTOPOH YCHW/MsA, BOZHUKAIONUE B CTPOMUTEILHEIH MEPHOJ, HE
BBI3BIBAIOT HEOOXONUMOCTH B JONONHWTEIBHOM apMAPOBAHHM MM J[PYrOM YTSDKCICHHH
COOPY>KCHHS.

8.6 PacuerT npoYyHOCTH M YCTOMYMBOCTH YacTH WIOTHH (MycKoBoH Npoduib) Beex
KIIaCCOB B CJIy4ae, KOraa MPOEKTOM NPEyCMOTPEHBI BO3BEACHHE ¥ CHAYa B SKCILTyaTallHio
THAPOY37a OTAECABHEIMU OYEPEASIMH, CHECAYET NPOH3BOJUTE Ha BCEC HAPY3KU M BO3ICHCTBHS,
YCTAaHOBJICHHBIE /IS PACCMATPHBAEMOrO 3Tala CTPOUTENLCTBA, IIPH 3TOM YCJIOBHS NMPOYHOCTH
IJIOTHH M YCTOHYMBOCTHM JUI NEpHOJa BPEMEHHOM SKCIUIyaTallMM CJeAyeT IpHHHMAaTh
TaKMMH )K€, KaK U A7 Nepruoia MOCTOSHHON SKCIUTyaTalyH.

8.7 PacyeTh! INTOTHH Ha NONHBIA COCTaB Harpy30K M BO3JACHCTBHI SKCIUTYaTalHOHHOTO
IIEPUOZA BHITIONHAIOTCA METONAMM TEOPHH YNPYTOCTH € Y4ETOM BO3MOXHOIO PACKpBITHA
CTPOMTENBHBIX (TOPH30OHTANBHBIX) MEXONOYHBIX DIBOB y HH30BOH H BEpXOBOH TIpaHeit
COOPYKEHHH.

8.8 Ilpu oupeneneHud HAUPSHKEHHO-ACPOPMUPOBAHHOTO COCTOSHHS IUIOTHHBI M
OCHOBAHMS CJIEIyeT YUNTHIBATh:

HEOJHOPOAHOCTh OCHOBAaHAS M HAJIMYAE B HEM TPEIIHH M pa3JiOMOB, a TaKKe
MHOT'OJIETHEMEP3IIBIX NOPOA (CIUIOIIHAS HIIM OCTPOBHAs MEP3IIOTa);

HEOJHOPOIHOCTh CBOMCTB O€TOHAa B Teie IUIOTHHBI (B TOM YHCIIE QHH30TPOIMIO
ykaraHHOro 6eTona);

BO3MOXHOCTb PACKPHITHS CTPOUTENBHBIX IIBOB M TPEIUMH M HapYIICHHS CIUIOITHOCTH
OCHOBaHUS;

OYepeTHOCTb BO3BECHHUS, CITOCOORI M CPOKM OMOHOIMYNBAHMS IUIOTHHEI,

HaJM4Yie OPUEHTHPOBAHHBIX BJOJIb OCH IUIOTHHBI IONOCTeH (IIPONONBHBIE TANEpEH,
HOMeENIECHHS MAlIMHHOTO 3aJla THAPO3JNEKTPOCTAaHIME H T.4.) B CIydae, eClIM MaKCHMAaJIbHBIH
13 rabapUTHEIX pa3MepOB IONEPEYHOr0 CedeHUst NONOCTH cocTasnseT Gosee 10 % mupuHsI
HOJOIIBEI IJIOTHHEI,

HaM4YHEe OPHEHTHUPOBAHHBIX B BEPTHKANHLHOM HANpaBACHHM HIM BJONb IIOTOKA
IOJIOCTeH (PacUIMpEeHHBIC INBBI, TYpOMHHEIE BOJOBOJbI, NONEPEYHbIC I'aleped M T.J.) B
cllydae, ecli¥ IUIOIajb TOPU3OHTAIBHOIO CEYeHHs NOJNOCTH cocTanisieT Gonee 5 % ruomanu
TOPH30HTAIBHOT0 PACYETHOTO CEYESHUS IIOTUHEIL.

8.9 B Tex ciy4afx, KOTa B COOPYKEHHMM BO3MOXHO PacKphITHE CTPOUTENBHBIX IIBOB,
ITOSBICHAE M PACKPBITME TPEIMH, 4 B OCHOBAaHHH — HapylIEHHE CIUIOIIHOCTH B 30HAX
pacTaKeHUs, NOKEH NPON3BOAUTECA PAacdeT COOPYXKEHHUS Ha IIPOYHOCTE 110 06pa3yomuMCs
BTOPHYHBIM CXEMAaM.
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8.10 30HBl M BENMYMHA PACKPHITHA IIBOB (NepOPMALMOHHBIX MW CTPOMTEIBHBIX) H
TPEIH Ha BEPXOBOH M HH30BOH IPaHAX IIIOTHHBI ONPENENSIOTCA ¢ YYeTOM COOCTBEHHOTO
BECA COOPYXEHHS, MHAPOCTATHIECKOTO JABICHUS U TEMIEPATYPHbIX BO3NEHCTBUH BO BpeMms
CTPOHMTEIBHOTO M KCHAIYaTallMOHHOTO NepHofioB. IIpH yuere TemnepaTypHEIX BO3ZICHCTBHIH
HCTIONB3YIOTC METOIBl MEXaHWKM DPaspymIeHUs U COOTBETCTBYIOI(ME TPOTPAMMHEIC
KOMITJIEKCEI.

8.11 Ilpu pacuetax obuieli NPOYHOCTH M YCTOHYHBOCTH IUIOTHHEL, A TAKXKE MECTHOMH
TPOYHOCTH OTAENBHBIX IJIEMEHTOB JOIDKHO COOMIONATBCA ONHO M3 CIENYIOMHX YCIOBHA,
obecnevnBaoIHX HENOIMYILEHHE HACTYIICHHA IPEASAbHBIX COCTOSHHUIA:

‘Yn‘YIch‘chR’ (6)
YnY1cOd S‘ch(D(R.s"}'.‘,b)’ ™
T Y, ViesYeq — KOIbOuumenTsl, npunmmaeMete cornacHo CII 58.13330;
F, R — COOTBEeTCTBEHHO pacueTHble 3HaueHHUd OGOGIIEHHOTO CHIIOBOTO
BO3ZIEHCTBHA ¥ 0600ILEHHOI HecyleH CIOCOGHOCTH COOPYIKEHHUS;
6, — PaCYETHOE 3HAYCHHE HANPTKEHNS;
® - yHKOMs, BHI KOTOpOH ONpenensercs B 3aBUCUMOCTH OT Xapakrepa
HanpsKeHHO-AeOPMAPOBAHHOTO COCTOSHHS TIOTHHBE;
R,R, — COOTBETCTBEHHO pacyECTHbIE COTMpPOTHBJICHHS apMaTyphl M GeToHa,

onpenensemsle cornacHo CIT41.13330.
8.12 Ilpu pacuerax OCTOHHBIX M XeJNE300ETOHHBIX IUIOTHMH HE0O0XOAMMO BBOOWTH
cienyromue Ko3hGUIHUEHTHI:
k03 QHUIHEHT HAJEKHOCTH IO OTBETCTBEHHOCTH (HA3HAYEHHIO) COOPYXEHHA Y, H

k03 HUINEHT coueTanuit HArpy3oK v, , npuHIMaemMele cornacHo CI1 58.13330;
k03 QULKMERT ycnoBui paBoTH Y, , IPUHAMAEMBIH No TaGnuue 6.

Jns pacyeTHOro ciy4as, ONpelNendilomero oObeM COOPYKECHHS, MNpaBas YacTb
HepaBeHCTB (6) u (7) ZomKHa MPEBBIILIATh UX EBYIO 9acTh He Gonee, yeM Ha 10 %.

8.13 B pacyerax OETOHHBIX ILIOTMH HAa OOHIYI0 MPOYHOCTH M MO AehopMalusIM B
CiTy4asx, KOTJa B PacyeTHON cxeMe NpoQuis COOPYXKEHHs HATH4YMe LIBOB HE YYHTHIBAETCH,
pacyeTHOe 3HaueHHe MoAyns pedopmanmu OeToHHOH kiaaku minotHeel Ep, chepyer
[IPUHUMATb:

JUIS IUIOTHH, BO3BOIMMBIX CTOJIOYATHIMM MACCHBAMM KM C HepeBA3KOH GIOKOB
GeTOHHPOBaHUA

By = By [ 1-0,04(n; =) ; ®)
A7 IUIOTHH, BO3BEJCHHBIX ITOCIOHHBIM METOAOM OETOHHPOBAHHS
3
Epy =0,75E,11 — 0,04 —-11|; )
Pyt
rae Ey - HaganeHeli Moxyns ynpyroctu 6eTona, MIla;
n; — YHCIO BEPTHKAILHBIX IIBOB GETOHMPOBAHMS Ha MOAOUIBE INIOTHHHI;
Mjs — YHCIO MEXCTONOYATHIX MM MEXKCCKLIMOHHBIX WIBOB, 11 KOTOPBIX IPHMEHEHBI
MepBI HX TEXHOJIOrHYECKOT0 00KaTHs;
hy - BBICOTa ONIOKAa OETOHUPOBAHHUS, M.

Ilpn 3TOM B CTaTHYeCKHX pacuerax pacueTHBIH Moxynb aedopmauuu Epy Mlla,
nomxet 6u1Th B ipegenax 0,65 Ej, < Epy < 35000.
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JAns OMHAMPYECKHMX PacdeToB MOAYNb AedopMaluy OETOHHOM KHAAKH JOIDKEH
Ha3HauaTbes ¢ yderoM ykaszanudi CIT 14.13330; npu stoM 3Hauenue Ep; ZOMKHO OBITH
orpaHHyeHo BenpunHo# 45000 MITa.

8.14 B pacuerax 6eTOHHBIX IIOTHH Ha OBLIYIO MPOYHOCTB, & TAKXKeE N0 JehopMaLusM B
cllygasix, KOrJla HajJu4Me [IBOB YUMTHIBAETCA B PACUETE, B pacyeTax TCPMOHATPHKEHHOIO
COCTOAHHS OETOHHBIX [UIOTHH; IO PACKPBITHIO TPEIIKH M CTPOUTENBHEIX IIBOB U NPH aHaJIK3e
JaHHBIX HATypHBIX HaONIOAEHHI O HaNpsKEHHOM COCTOSHHM COODYXKEHHS pacyeTHOe
3HaueHue Monyis AedopMaumy OETOHHOH KIaAKW clexyeT HNpHUHHMaTk Epy = Ep Wi 1O
JIaHHBIM €0 OTPEIENCHHUSI B CAMOM COODPYXKEHHH.

8.15 B pacuerax npO4HOCTH xene300€TOHHBIX 37€MEHTOB IVIOTHH PacueTHOE 3HAYCHUE
Monynsa aedopmauuy Ep; cnenyeT IPUHUMATh PAaBHBLIM HAYalbHOMY MOIYJIIO YMpPYToCTH
6etona Ep, onpenensemomy B coorsercrsuu ¢ CIT 41.13330.

Tabauna 6-3naueHne koddppuunenta ycnosuit paborsi v q

Kosdduument
Bu1B! pacueToB MIOTHH H GAKTOPE, o6ycinasnn3a}omue yenoBuit
BBeZIeHHe KOa()GUIHUEHTOB YCIoBui paboTs! paboTs ¥,
1 PacueTh! ycTOH4NBOCTH GETOHHBIX H KeNE300€TOHHBIX 1
TUIOTHH Ha TOJIyCKaJIBHBIX M HECKaTIbHbIX OCHOBAHHUAX
2 PacueTsl yCTORUMBOCTH IPaBUTALUOHHBIX W KOHTPGOPCHEIX TTIOTHH Ha CKaJIBHBIX
OCHOBaHHSAX:
a) JUIst TIOBEPXHOCTEH CIBUTa, MPOXOAALINX 10 TPELINHAM B MACCHBE OCHOBAHUSA 1
6) 071 MOBEPXHOCTEH CABUra, NPOXOAAIIMX N0 KOHTAKTy GETOH-CKasa U B 0,95
MaccHBE OCHOBaHUS YaCTWYHO IO TPELIMHAM, YaCTHYHO N0 MOHOINUTY
3 PacueThl ycToHunBocTH GEpEroBbIX YNIOPOB apOYHBIX MIOTHH 0,75
4 PacueTs! 0611ielf 1 MECTHOH NPOYHOCTH GETOHHBIX U XKe/1€300eTOHHBIX TUIOTHH H
MX 2JIEMEHTOB A CIy4aes, KOIa onpeAeNsoleil aBiIseTcs NPoYHOCTh OeToHa B
KOHCTPYKLIHUSX:
a) OETOHHBIX:

IJI OCHOBHOTO COYETaHHUs HArPy30K M BO3ACHCTBUI, 0,9

A8 0COOBIX COYETAHMH HAarpy3oK 1 Bo3aeiicTBuit 6e3 yyeTa celicMHIECKHX; 1

TO %€, C YY4ETOM CeHCMHUYSCKUX 1,1

6) xKene306eTORHBIX — IUIMTHBIX ¥ peGPHCTHIX IPH TOMLIMHE MIHTH (pebpa) 1,15
60 cm u Gonee
B) X€1e3008TOHHBIX — ITATHBIX ¥ peOPUCTEIX IPH TOMILMHE IIIKTH (pebpa) 1
MmeHee 60 cm
5 To xe, fu1st CIy4aes, KOTAa ONpeaessIomel sBAAETCs NPOYHOCTh HEHANPATaeMOH
apMaTypsl:
a) Xene300e TOHHBIX 3JIEMEHTOB 1,1
6) cranexene300eTORHBIX KOHCTPYKLHH 0,8

Ilpumeuanusd

1 Ilpu pacueTax NPOYHOCTH M YCTOMYMBOCTH ApOYHBIX M aPOYHO-IPABUTALMOHHBIX ILIOTHH
K03hOHuUKMEHTb yeoBUi paGoTh, NpHBedeHHbIE B Tabauue, cledyeT yMHOXaTh Ha KOdQOHUUHEHT Y4, ,
3HAYEHUs KOTOporo cM. B Tabnuue 11.

2 TIpu pacueTtax oOLI€eH i MECTHOM NPOYHOCTH GETOHHBIX H KeNNe300STOHHBIX MIIOTHH BCEX BUIOB JJIs
cyyaeB, KOra OINpeAE/SIOWEN SBIAETCH MPOYHOCTh HANPAraeMoil apMaTypel, a TaKKe Npu ydere
MHOTOKDATHO MOBTOPAIOLIMXCA HArpy30K Ha 3JIEMEHTHl IUIOTHH, , KodhdumeHTs ycnosuit paGoTe!
npunnMatotes cornacuo CIT41.13330.
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8.16 HavaneHsiid Monyns ynpyrocti 6eTona E, B Bospacre ¢ meHee 180 cyt cneayer
onpenensTs no gopmyie

E, = 100000/{1,7+360/|:(a(ln1—é6+5, 2)]}, (10

rae a— 6e3pasMepHBIif mapaMeTp, IPHHUMAEMBIH o Tabanue 7.

Ilpu Bospacre Gerona 180 cyr w Gonee HauadbHBI MoOIyns ynpyroctd OeroHa
JIoTycKaeTcss IPHHUMATS o Tabnue 8.

8.17 PacyeTHble CONMpPOTHBIEHHA O€TOHAa CHIDKAIOTCA (WIM TNOBBIIAIOTCA) HYTEM
YMHOMKEHAS Ha K03(GHUIMEHTH! ycnoBuil paboTel 6eTOHa Y,,, YYHTHIBAIOIME BIHMAHHME Ha

IpOYHOCTs GeTOHA TakWX (QAKTOPOB, KAK COYETAHHMs HArpysoK, FpajiiieHTs! JedpopManuii no
CEYEeHMIO, (JOPMBI IONMEPEYHOTO CEYCHHA OJIEMEHTa, CJI0KHOE HANpMKEHHOE COCTOSHHE,
CTPOMTEIBHBIE IIBEI, MHOTOKPATHOE MOBTOPEHHE AEHCTBHA HArpy3oK M APYTHX. 3HaueHus
k03huLIEHTOB ¥,, onpeaeastorcs B cooreTcTBuM ¢ CIT 41.13330.

8.18 Ilpu npoeKTHpOBaHUM NMOBEPXHOCTHBIX U TIyOMHHBIX BOXOCOGPOCHBIX OTBEPCTHit
IUIOTHH ClIefyeT BBINOJHATH PAacueT NPOYHOCTH OIOPHBIX KOHCTPYKLHI 3aTBOPOB (I1a30B,
KOHCONEeH ¥ T.1.). PacueTsl NpoYHOCTH 3TUX KOHCTPYKLHMH CleXyeT BBHINONHATH METONaMH
TEOPHUH YNPYTOCTH C YUYETOM COBMECTHOMN pabOoTHI CTNBHLIX OMOPHLIX AeTajeit U OeTOHHOro
OCHOBAaHHA.

Tab6nuua 7-3HaueHns napamerpa a

Ocaaxa MaxcumanbHbii ITapameTp a npu MPOEKTHOM Kiiacce GeTOHa 10 MPOYHOCTH Ha CKATHE
KOHyca pasMep KpyIHOro
GeToHHOM 3aI0JHATENS B5 | B7.5 | B10 | B12.5 | BI5 | B20 [ B25 | B30 | B35 | B40
CMECH, CM Dypax, MM
40 27 | 37 45 54 62 77 90 | 106 | 126 | 146
<4,0 80 32 | 44 56 66 77 98 | 116 | 133 | 154 | 171
120 371 52 66 77 90 | 116 | 139 | 162 | 191 | 216
40 20 | 28 35 41 47 58 68 80 94 | 106
4-8 80 25 | 37 42 50 58 71 86 | 102 | 121 | 139
120 29 | 40 50 60 68 86 | 102 | 116 | 139 | 154
40 12 ] 15 18 22 26 35 42 50 58 64
>8 80 14| 19 24 29 33 42 52 60 67 72
120 17 | 23 29 35 40 50 60 68 74 80

Ta6nuua 8 —3HaueHns HAYATLHOrO MOAYS yIpyrocTi Gerona Ep

Ocazaka MakcumansHbIH HauaneHsle MOZY/IM YOPYTOCTH O€TOHA NPH CXKATHH ¥ PACTKEHUH
Gxorxycau PAasMep KpyIIHOro Ey *107%, MIa, npit MpoeKTHOM Kilacce GETOHA o POUHOCTH Ha CKATHE
€TOHHOM 3aMONIHUTENs
cMecH, CM Dinax, MM BS | B7.5 | B10 | B12.,5 | B15 | B20 | B25 | B30 | B35 | B40
40 23,51 28,0 | 31,0 | 33,5 | 355|38,5|40,5 | 42,5 |44,5| 46,0
<40 80 26,0 | 30,5 | 34,0 | 36,5 | 38,5|41,5|43,5|450 46,5475
120 28,0 { 33,0 | 36,5 | 38,5 | 40,5 | 43,5 | 45,5 | 47,0 | 48,5 | 49,5
40 19,51 24,0 | 27,0 | 29,5 | 31,5 | 34,5 [ 37,0 | 39,0 | 41,0 | 42,5
4-8 80 22,5128,0 30,0 32,5 | 34,5|37,5|40,0|42,0| 44,0455
120 24,5129,0 | 32,5 350 | 37,0 | 40,0 | 42,0 | 43,5 | 45,5 | 46,5
40 13,0 | 16,0 | 18,0 | 21,0 | 23,0 | 27,0 | 30,0 | 32,5 | 34,5 | 36,0
>8 80 15,0 | 19,0 [ 22,0 | 24,5 | 26,5 |{ 30,0 | 33,0 | 35,0 | 36,5 | 37,5
120 17,51 21,5124,5| 27,0 | 29,0 { 32,5 35,0 | 37,0 | 38,0 | 39,0
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dnn bTPANHOHHBIC PACUHETHI IVIOTHH

8.19 Pacuernl oOmel (QUIBTPAUHOHHOW NPOYHOCTH TPYHTOB OCHOBAHMA ClIEAYyeT
NPOM3BOAUTD NPH OCPEJHEHHBIX IPaJieHTaX Halopa B pacyeTHOM obnactu ¢unbTpauyuy B
cootBercTBrH ¢ CII 23.13330.

8.20 Pacuersl MeCTHOH HPOYHOCTH NPOTHBOMIIBTPALUOHHEIX 3JEMEHTOB ILUIOTHH
(nonypa, 3yObeB, MHBCKUHOHHOH 3aBECHl) M TPYHTa OCHOBAaHHUA CICAYeT MPOM3BOAWTL B
cootsercTBuH ¢ CIT 23.13330 mpy KpUTHYECKUX TPAJMEHTaX Haropa:

Ha Y4acTKe BhHIX0Ja (UIBTPALMOHHOrO TOTOKa B HHKHHH Obed M B JOpeHaXHBIE
YCTPOMCTBa;

Ha TPaHMIE HEOAHOPOAHBIX TPYHTOB;

B MECTax PacrojioKeHUs KPYNHbIX TPeIlVH;

Ha TPaHMLE MEP3NIBIX 1 TAJIBIX HOPOA (B OCHOBAaHWM 1 Geperax);

Ha y4acTKaxX pacroN0KeHHUs OCTPOBHOH MEP3OTEHI,

8.21 IIpoBepKy OTCYTCTBHSA BBICAUMBAHMA [IOA3EMHBIX BOJ Ha CKJIOHH ¥ MOATOIUICHUSA
OKpYXarollel coopyXeHHE TEPPUTOPHH CIeNYeT IPOU3BOIUTE NOCPEICTBOM CONOCTABICHHUS
pacyeTHBIX W JOMYCTHMBIX YpPOBHEH [ermpecCHOHHON MOBEPXHOCTH (GUILTPALIHOHHOTO
NoTOKa.,

8.22 OunsTpauuoHHBIC pacueThl Tena IUIOTMHBl M OCHOBAHHS [ONYCKAaercd B
OONBIIMHCTBE CIy4YacB BBIMOAHSATH, CYMTas GWIBTPALUMIO NOLYMHSIONIIEHCT JMHEHHOMY
3aKOHY U PEXUM €€ yCTaHOBHUBIIMMCS. IIpu OBICTPO M3MEHAIOMIMXCS YPOBHSAX BOJHI B Gbedax
pacyeTHl CleAyeT BBINOJIHATL IPY HEYCTAaHOBUBIIEMCA pexkume Guinbtpauuu. IIpn pacyerax
GMUIBTPAMKM B TPEIIHHOBATbIX OOPTaX M OCHOBAHMAX HEOOXOZUMO pPacCMaTpUBaTh
BO3MOXHOCTH BOSHHUKHOBEHHS TYpOYyI€HTHON (HIBTpaLUH.

8.23 XapaxTepucTUKM (HIBTPALIHOHHOTO IMOTOKa (YPOBHH, AABICHHA, TPAJUEHTHI
Haropa, pacxons!) s notuH I, IT u I knaccos Hagnexur onpenenats pacueroM. [Ipu atom
JIOIyCKaeTcs MPUHUMATh 3a1ady:

JUIst pYCJIOBBIX Y4aCTKOB IJIOTHHBI — JJBYMEPHOH B BEPTHKAIBHBIX pa3pe3ax;

JUIss GeperoBbIX y4acTKOB — ABYMEpHOHW B IIaHE ¥ B BEPTHKAIBHEIX pa3pe3ax Mo
JIMHHUSAM TOKa.

Jns mnoten 1V xnacca ¥ npyu npensaputenbHeIX pacyerax miotuH I, 1T u I kiaccos
XapaKTepUCTHKH (GUIBTPALIOHHOTO [OTOKA JOMYCKAeTCA ONpPEeeIaTh IPHONIKEeHHBIMH
AHAMTHYECKMMU MeToaMU (K03 (ULIMEHTOB CONPOTUBIEHNH, PParMeHTOB U Ap.).

824 Tlpu onpenencHAM XapakTEPUCTHK (WIBTPALHOHHOTO TMOTOKA HEOOGXOMUMO
YUNTHIBATb BIMAHHE:

JPEHaXXHBIX U NPOTUBOMUILTPALIMOHHEIX YCTPOHCTB,

MoJIoCTell ¥ PaclIMPEHHBIX LIBOB HAa KOHTAaKTe€ C OCHOBAaHHEM M TOTEPH B Teue
TUIOTHHBI,

BOZOTIPOHHLAeMOCTH OETOHA ¥ CTPOMTENIBHEIX LIIBOB;

HanpsHkeHHO-1ehOPMHPOBaHHOTO COCTOSIHHS OCHOBAHHS ¥ TEJIA IUTOTHHEI;

TEMIIEPaTypPhl ITOA3EMHBIX BOJ H UX MUHEPATU3aLIUH;

TEMIIEPATYPHOTO PEXVMA OCHOBAHMS M €TO IIPOTHO3a ¥ U3MEHEHMs QHIBTPaIMOHHBIX
XapaKTepHUCTHK IPYHTOB BO BPEMEHH.

Tuapasiuyeckye pacyeTs! ¥ UCCICXOBAHMS NJIOTHH

8.25 T'mppaBnuyeckue pacdeThl M MCCIEAOBAHWS BOJOMPOITYCKHBIX (BOAOCOPOCHBIX,
BOJOBBITYCKHBIX M BOJOCIYCKHBIX) COODYXKEHHH BBINMOJHAIOTCA Ul YCIOBHI MpOMycKa
CTPOHUTENBHBIX M DKCILTYATALOHHBIX PaCXOIO0B C LENBIO:!
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ONpeAeneHus IPoIyCKHOI ciocobHoCTY;

00OCHOBAHMS PallMOHANBHEIX OYCPTaHuii, pasMEPOB M KOHCTPYKIHAH BOAONPOBONAINMX
TPaKTOB U MX MEXaHHYECKOro 000pYAOBaHHUS;

YCTAHOBJICHHS DPEXMMOB TEUEHHS NPH Da3MYHBIX PacXojaX, YPOBHAX BEPXHETO M
HKHEro 65e)OB 1 OTKPHITHSX 32TBOPOB;

00ocHOBaHuA clIoco00B conpsKeHus 6beOB U ramiCHHs SHEPruy;

o6ocHoBaHus c10c000B GOPEOEI CO COGOMHOCTRIO TEUCHHS B HIKHEM Obede;

OIIpeNe/IeHNs THAPOANHAMIYECKAX HAarpy30K M BO3JACHCTBHI Ha 3JIEMEHTH! TPAKTOB H
MeXaHH4ecKoro o6opyIoBaHus;

06ocHOBaHMSA CIOCOGOB IPOIYCKa JIbJA, IIYTH, COPA X APYTHX IUIABalOIHX TE;

HPOrHO3a MECTHBIX ¥ o0mux pedopmauuii pycen B Gbedax (BKIIOYAs 3aMICHHE A
3aHECEHMEC BOJOXPAHWIHIN) M WX BIWSHHA HAa M3MEHEHHE 3aBHCHMOCTH YPOBHEH BOABI OT
pacxonos;

pa3paboTK¥ MEpOHPHATHI HO 3allATe OT ONACHOTO PA3BHTHA MECTHBIX HAaMBIBOB,
KaBUTalMU ¥ KaBUTAUHOHHON 5pO3MH H, B HEOOXOAMMBIX CIydasX, MEponpHaATHi o Goprde
C HAMH,

0GOCHOBAHHS PAMOHATLHBIX CXEM MaHEBPHPOBAHHS 3aTBOPAMH;

0GOCHOBaHMS CIIOCOBOB MPONYCKa HAHOCOB;

pa3paboTKy MEPONPHATHI IO 3aLIUTE COOPYKeHHi M 060pyHOBaHHSA OT abpasHMBHOIO
H3HOCA.

8.26 I'unpaBnuyecKue pacdeTsl M HCCENOBAHUS HAUIEXKHUT IPOBOAUTL HA OCHOBHOM U
TIOBEPOYHBIE PACYETHBIE Cily4ay, ycTaHaBauBaeMble cornacHo CIT 58.13330.

Jpyrue pacdeTHsle Cilydan MOTyT OBITh IPHHATHI IPH HaJUleKalleM 060CHOBaHUH.

8.27 Jlna o60CcHOBAaHMS TEXHHYECKHX DELICHHMH, NPHHUMAEMBIX [IPH IPOSKTUPOBAHUM
BOZOIPOITYCKHBIX ycTpo¥cT mnotuH I u II kmaccoB, B nomoinHeHHe K pacyeTaM cleayet
TIPOBOJUTE r'MAPaBINYCCKHAC UCCACAOBANNS C HCIIOTIBL30BAHUEM d)I/ISH‘ICCKI/IX MOI[EJIeﬁ.

9 beToHHbBIE H JKeJ1e3006 TOHHbIE IIOTHHBI HA HECKAJIbHBIX OCHOBAHMAX
KOHCprHPOBaHHC IVIOTHH U MX 3JIEMCHTOB

9.1 KoncrpynpoBanne BOJOCOPOCHBIX GETOHHBIX M Kene300€TOHHBIX IUIOTHH W HX
SNIEMECHTOB HA HECKAIbHBIX OCHOBAHMAX CICLYET BHIIOIHATE B COOTBETCTBUH C
TpeOOBAHUAMY paszjena 6 ¥ yKa3aHHsIMU HaCTOSIIEro pasiena.

9.2 B BogocOpocHbIX OETOHHBIX M JKeNe300E€TOHHBIX IUIOTHHAX Ha HECKAJIbHBIX
OCHOBAHUSAX HAJICKUT Pa3iudaTh CJISAYIONE OCHOBHbIE SIEMEHTHI (PHCYHOK 8):

(yHIaMEHTHEIE IUTHTH;

OBIKH H YCTOM;

BOZIOCIMBEI ¥ IIyOHHHEIC (JOHHEIE) BOXOCOPOCH,

IehopMarOHHEIE HIBBI M MX YIUIOTHEHHS,

BOZ1000#, prcGepma, IepexoHOe KpeIlIeH e,

NpOTUBOQHIBTPAIIMOHHbBIE YCTpOHCTBAa (HOHYp, NINYHTHI, OypoOeTOHHBIE cBaH U
CTEHKH, 3y0bsi, IPOTHRODHIETPALMOHHEIE 3aBECHL);

JpEHAXHBIE YCTPOHCTRA.

9.3 BopocOpocHele OeToOHHBIE H KeNe300€TOHHBIE IUIOTHMHBI HA HECKAIBHBIX
OCHOBaHMAX Pa3bMBAIOTCH TEMIIEPATYPHO-OCAJOYHBIMA IIBAMK Ha cekumd. J{IHMHa cexuuit
3aBHCHT OT BUJA [PYHTOB OCHOBAHHS, €r0 OJNHOPOJHOCTH M OIpPEHeNseTCs HA OCHOBaHHM
TEXHUKO-3KOHOMHYECKOTO COMOCTABIICHHS BADHAHTOB.,

TeMnepaTypHO-0CaJOYHEIE BB YCTPAHBAIOTCS, KaK IIPABHIIO, TI0 OCH GBIKOB.
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Ilpy omHOPOZHOM OCHOBAaHHM MONycKacTcs He pa3buBarh IUIOTHHY Ha CEKIHH,
YCTpauBast B OTJENBHEBIX CIIydasx MBBI-HAAPE3El.

9.4 3arnyOnenme ¢ynRmamMeHTHOH NUMTHI IUIOTMHBI B OCHOBAHUWE  CIEAyeT
YCTaHABIIMBaTh € YYETOM TPeOOBAaHMH CTATHYECKOH YCTOWYMBOCTH, THMAPABIHYECKHX M
(GUNBTPALIMOHHEIX YCITOBHUIA.

Tpyt HeoOXOAMMOCTH CIEAYET NPENyCMaTpHUBATh YCTPOKCTBO HHM30BOIO GETOHHOrO
3y6a Y11 HU30BOTO IIITyHTOBOI'O OTPAXICHHS.

9.5 Topen ¢ysNaMeHTHOH IUIMTHI IUIOTHH C NOHYPOM H3 CBA3HBIX I'PYHTOB CIEAYET
[IPOEKTHPOBATh HAaKJIOHHBIM B CTOPOHY BEpXHero Obeda.

B npenenax cexiuy IUIOTHH CIEAYET NPeRyCMaTpHBATh JXECTKOE COeIUHEHHE OBIKOB €
¢ynaamMeHTHON mumTOM. JlomyckaeTcs IpeaycMaTpyUBaTh pasZiellbHOe BO3BEACHUE OBIKOB U
¢$yHIaMEHTHOH TUIHTHI C IIOCIIENYIOMIYMM OMOHOJIHYMBAHAEM INBOB.

9.6 Conpsrarommii ycro#f, BXoAsiuii B coctaB GeperoBoit CEKIUM IIOTUHEI, CIeLyeT
pacmonarath, Kak IIpaBwio, Ha oOmed ¢ OGeperoBoif cekuued GyHIaMeHTHON ILIHTE.
JlomyckaeTcs conpsratolmii yCToi IpOeKTUPOBaTh B BHJE MOMIOPHOM CTEHSI, IIPH 3TOM B
TEMIIEPAaTYPHO-O0CaA0YHOM IIBE MEXAY YCTOEM, BOJOCIHBOM ¥ (QyHIaMeHTHOM miuTol
JOJIKHBI IIPETyCMaTPHBATECS YILIOTHEHHUS.

9.7 Conpsraromue ycTOM B Hpefenax IOHYpa, Bopobod H pucOepMbl CIexyeT
IIPOCKTUPOBATL B BUAC NNOAIIOPHBIX CTCH.

9.8 Ilpm NpOEKTHPOBAaHHHM IUIOTHHEL, B 3aBHCHMOCTH OT TIPOJETa BOJOCIMBHBIX
OTBEPCTHUH, KIMMAaTHYCCKUX ¥ HHIKCHEPHO-TEOJOTHYECKUX YCIOBHIA paifoHa CTpOHMTENBCTRA
CJIeyeT IPEeRyCMAaTPHBATh JKECTKYIO 3aJelKy BOJOCAHMBA B OBIKM HMJH YCTPONCTBO MEXXY
HUMU TEeMIEPATYPHBIX IBOB, IPOPE3AIOUIMX BOJAOCIHB B INIOCKOCTH OOKOROM rpany ObIKa OT
rpebus 0 Bepxa QyHAaMEHTHOH NiMThL. [Ipu BOAOCIMBHEIX OTBEPCTHAX HpoleToM Oonee
30 M creyer mpezycMaTpHBath YCTPONCTBO TeMNEPATYPHEIX IIBOB B TENE BOAOCIHBA.

9.9 T'nmyOmnnble BomOCOPOCHI IUIOTHH HAa HECKANBHBIX OCHOBAHMAX HAJICKHT
TIPOSKTHPOBATh B BUAE 3aMKHYTHIX XKeNe300€TOHHBIX paM.

9.10 Ilpn npoexTHpOBaHHH BOXOCOPOCHBIX IUIOTMH HA HECKANLHBIX OCHOBAHMAX B
Ka4eCcTBE OCHOBHOHM (opMelI conpsokeHus Obe(oB CleAyeT NPHHUMATL AOHHBIA PEXUM C
3aTOIUICHHBIM T'HJPaBAHYECKUM IIPHDKKOM, NpeRycMaTpuBas B HEOOXOAMMEIX ClyHasx
YCTPOHCTBO racUTENEeH SHEPTHH U paccekaTtesielf IoToka.

9.11 Tlpm norHOM pexuMe compspkeHMs ObedOoB B KaueCTBE OCHOBHBIX HANICKHT
IPAHUMATE CIICAYIONINE THIIB TaCHTeNeH SHePrUH:

ciromHas Bojio6oiHas CTeHKa;

BOJOCOMHLIM KONOAEL;

poaoGoiiHas CTeHKa C pacmojOXEHHBIM HHXEe Hee HerNyOOKHM BoA0OOHHBIM
KOJIOJIEM;

npopesHas Bojo6oiiHas CTEHKa;

TaCHUTEC/Ib B BUAC HECKOJIBKUX PAOB IIAIICK HJIA HAPCOB;

KOMOMHMPOBAHHbIC U3 Pa3HBIX THIIOB racUTENEH.

KoHeTpykius racutens M ero pasMelleHne Ha Bofoboe Hapsdy C ramieHMeM SHEpTUH
DNOJDKHBL 00€ecreurBarh YCTOWYMBOCTH MOTOKA M HCKIIOYATh OINACHOCTH BOSHHKHOBEHHSA
cOoinbix Teuenmii. KaBuraumoHHas ©Oe3omacHOCTH racurencit JoJDKHa oOecnevnBaTHCHA
MCNONB30BaHUEM MX 0€33p03HOHHBIX (GOpM U OOOCHOBAHHBIM MCCIEJOBAHMAMHE YCHIICHHEM
OT CXATOro CEeYeHHUS.
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9.12 OkonuareNbHbIM BEIOOP peXxuMa conpsbKeHus ObedoB HeO6X0JUMO BEITONHATE Ha
OCHOBAHMH  TEXHHAKO-3KOHOMMYECKOTO  CpaBHEHHS  BapuaHTOB. BpIOOp  JOMKeH
IPOU3BOJUTHCS C YYETOM pa3zMeLIeHNs ¥ pasMEepOB I'HJPOIEKTPOCTAHINH, CYAOXONHBIX M
IPYTHX COOpYXeHHH, riyOWH B HIDKHeM Obedhe, KOHCTpYyKImit BogoGos, pHcOepMEl H
IIEPeXOJHBIX KpEIUIeHUi, YCIOBUH BO3HHKHOBSHMS KaBHTAIMH, COOMHOCTH TEUCHUS H
IporHosa jedop™anuii pycia B HibkHem Obede Ipu HamMeHHH OJarONPHATHBIX CXEMax
paboTs! BOZOCOPOCOB, & TAKKE YCIOBUH TIPOMYCKa CTPOUTEIBHEIX PACXOIOB.

9.13 Jinmra w npobdmns pucOEpMEBl, KOHCTPYKLUS IIE€PEXOLHOTO KPEIUICHHS OT
pucOepMbl K HE3aKPEIUICHHOMY PYCIy JOJDKHBI ONPEAeNSATHCH HAa OCHOBE TEXHHKO-
SKOHOMHUYECKOIO COIOCTABJICHUS BApHaHTOB, ¢ Y4YeToM O0eCHeueHHus HepasMbIBAIOIIHIX
CKOpOCTEH TOTOKA B HAayale He3aKpeILUIEHHOTo pycia.

9.14 Ing mwnotus I, [I u III xnaccos pucOepMy cIeAyeT IPOSKTUPOBATH, KaK MPABHIIO, B
BHJE IUTUT U3 MOHOJIMTHOTO 6€TOHA HITH XKele300eToHa.

Jns miotun IV xmacca pucbepMy JonyckaeTcsl IpefycMaTpuBaTh B BHIC KaMEHHOM
HabpOCKH, TaDMOHHBIX CETOK, COOPHBIX GETOHHBIX HIIH XKEIe300€TORHBIX [T, COeJUHEHHBIX
Mexy cobolt apMaTypoi, METANTHISCKIMHY TUTHTaMH.

9.15 Tommuea 1T BoA0O6Os M puCOEPMBI ONpPEENAeTCH DPAacyeTOM U3 YCIOBHS
obecried4eHns UX NPOYHOCTH M YCTOMYHBOCTH C YYETOM OCPEIHEHHBIX M IIYJIHCAallMOHHBIX
Harpy3ok. Heofxogumo npeaycMaTpuBaTh paspe3Ky IDINT TEMIEPATypHO-OCaAOYHBIMU
IIBaMH, APSHUPOBAHHE NOMNNTHOR 061acTH, YCTPORCTBO APEHANKHBIX KOJOALEB U AD.

9.16 Tunm M KOHCTPYKUHIO ApeHaXa MNOAIIMTHOW oOjacTh BoJoGos u pucbepmsl,
pasMepbl M pasMelleHWe APEHAXHBIX KOJIOGUEB CNeAyeT BHIOHpAaTh B 3aBHCHMOCTH OT
BEJHYHMHBl ¥ PacIpefeNeHus THMAPOJMHAMMYECKOTO AABJICHHS IIPH PAa3HYHBIX COPOCHBIX
pacxofax depe3 IUIOTHHY. [Ipy 3TOM JOMKHEI OBITH MCKIIIOUYEHB! BOSHHKHOBEHHE BBICOKOTO
OCPEHEHHOTO H IIyNbCAHHOHHOTO MNABJICHHWA B NONIUIATHON obnactu # cydgo3moHHbIE
ABJIEHHA B 00paTHOM QHIBTPE H NOACTUIIAIOIEM IPYHTE.

JolyckaeTcss  ycTpaMBaThb  3aKphIThle  HOJIUIMTHBIE JPEHAXH C  BBHIBOLOM
GbunpTpyromeiics BoJb! B CONPATAIOLIUX YCTOSAX, pa3/eIbHEIX CTEHKAX, ObIKax.

Brimyckn ApeHaka O/DKHBI pasMELIAThCA B 30HAX IOHHIKEHHOTO NABJICHHA, HUXE
MMHHMANBLHOTO YPOBHS HIDKHETO Opeda.

B pucbepme 3 cOOPHBIX KT APCHAXKHBIE KONOAIEL IOMYCKAETCA HE YCTPaHBaTh.

9.17 B xoHIe GETOHHOTO KpPEIUICHHS CIEeJyeT IpeJXyCMaTpUBaTh YCTPOWCTBA B BHJIE
BEpPTHKANBGHOH CTEHBl, NPEAOXPAaHHTENIBHOTO KOBMIA, NEPEXOAHOTO Ae(hOPMHPYEMOro
KPEIVICHHAS HIIA COYETaHMs M3 9TUX KOHCTpYKUui (PUCYHOK 8).

9.18 BeprukanpHbie CTEHBI B KOHIE pHcOepMEI MM Bofo60s (B Buae GeTOHHON WM
KEene300€TOHHOM CTEHBI, INITYHTOBOH CTEHBI IIOCKOH MM SYEHCTOH KOHCTPYKLMH, pspKei,
3aIONTHEHHBIX KaMHEM H JIp.) CIIEAYET NPOEKTAPOBATE Ha BCIO ITy6HHY BO3MOXKHOIO pa3MbIBa
rpyHTa. Jlomyckaercs yCTpamBaTh BEPTHKANBHYIO CTEHY He Ha MONHYIO IIyOHHY pasMEIBa C
Y9aCTKOM NEPEX0HOro IehOpMHUPYEMOro KpeIIeH s 3a Hel.

9.19 TlepexomHoe nedopMHpYEMOe KpeIUIEHUE HAIJIENKHT NPOSKTHPOBAaTH B BHAE
OTIENbHBIX GETOHHBIX WM KeNe300STOHHBIX IUIMT, LIAPHUPHO CBA3AHHBIX MEXAY cOOOH MK
¢ KOMIEHCAIMOHHBIMH CBS3SMH; M3 TpaBUitHON WiIH KaMeHHOH HabpOoCKH; raGMOHHBIX,
(halUHHBIX KPEIUICHHA WM MHOUM KOHCTPYKIMM TIOGAKOB ¢ NPHIPY3KOH HX KaMHEM MM
rpaBHeM, a TAKOKE B BH/IE COYETAHHUS STHX TUIIOB KPEIUICHUH.

Tun kperuieHHs cienyeT BEIOHpPATh Ha OCHOBAHHUH CPABHEHHS TEXHHKO-9KOHOMHYECKHX
nmoxasarejiell pa3paGoTaHHBIX BapHAHTOB C YYETOM THAPABIHYECKUAX YCIOBHH, MOMYCTHMOR
riyGHMHEI pa3MBIBa M APYruX (pakTOpoB, B 9aCTHOCTH, C YYETOM BO3MOXHOTO KPHOI€HHOTO
ITy4€HHs TPYHTOB.
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9.20 TlomsemHbI{ KOHTYp OCTOHHBIX M Xene300€TOHHHIX IUIOTHH HA HECKABHBIX
OCHOBAHHAX B 3aBHCHMOCTH OT MHXEHEPHO-T€QJOTHYECKHX H T€OKPHONOTHYECKUX YCIOBHH
HPOEKTUPYETCS U3 CIEAYIOMHX KOHCTPYKTHBHBIX JJIEMEHTOB:

HOHYPa;

BEPTHKAIBbHON Iperpajsl B BAJE LINMYHTA, 3y0a HIH NPOTHBOGMIBTPAIMOHHOM 3aBECEI;

JpeHaka FOPH30HTAIBHOIO M BEPTHKAIBHOTO.

9.21 Hapnexut paccMaTpUBaTh CICAYIOIIHE OCHOBHBIE CXEMBI IOI36MHOTO KOHTYpa:

1 — Ge3npeHaxHbIE yHIaMEHTHAA MJIATA M HOHYP;

2 — FOPH30OHTAILHEI JipeHaX HYHIAMEHTHOM ILIHTEI,

3 — ropu3OHTANBHBI JpeHaX NoJ GyHAAMEHTHOH MIUTOH H IIOHYPOM;

4 — BepTHKAIbHAS TPErpajia, HepeceKaromas BOAOMPOHHIIAEMOE OCHOBAHHE HA BCIO €0
riy6uny;

5 - coderaEWe M3 TMOHYpPAa, BEPTUKAIBLHOH IIperpajsl, HE JOXOAAuleH o
BOIOHENPOHUIIAEMOTO CJIOM, ¥ APEHAXA, YCTPAanBacMOro 3a BEPTHKAILHOM Nperpajoi.

Ipy HaMMYKH B OCHOBAHMH MIOTHHEI IEPEMEKAIOIINXCS CJOCB MECYAHBIX M MIMHHCTHIX
TPYHTOB, a TaKkXKe HAIIOPHBIX T'PYHTOBBIX BOJ CHEMyCT PacCMaTpPHUBAaTh ILeieco00pa3sHOCTH
YCTpo#icTBa B IMOA3EMHOM KOHTYpE IUIOTHHBI KpOoME€ ApeHaXa Ioj (GyHIaMEHTHOH IUMTOMH
TTyOWHHBIX PEHAXKHBIX CKBAXUH.

9.22 Cxemy 1 cnenyer pUMeHATh IPH PacONOKECHUH IUIOTHHBI HA TIECYaHBIX TPYHTaX
U riay6okoMm (Gomee 20 M) 3ajeraHHH BOJAOYIOpa B Cydasx, Koraa obias ycTOHYMBOCTD
coopyxeHHst obecreunBaeTcs Ge3 CHENHATBHBIX Mep MO CHHXEHHMIO (GHIBTPaliOHHOrO
JaBJICHHS, 2 [0 YCIOBHIO (pHIBTPalMOHHON YCTOHYHMBOCTH TDYHTOB OCHOBaHHS TpelyeTcs
IIpEIyCMaTpHBaTh YAIMHEHHBIH NOA3EMHBIH KOHTYP. B ocTalbHBIX Coydasx IOpH YKa3aHHBLIX
Fe0JIOTMYECKHX YCIOBUAX HAMICHKHUT IPHMEHATD CXeMY 2.

Cxemy 3 ciemyer NpUMEHSTh NPY HaJMYNM B OCHOBAHMM IJIHHHCTBIX TIDYHTOB,
TpeOyIOMuX A 00eceyeHnst yCTOHIHBOCTH COOPYXEHUA Ha CABAT TPHMEHEHUS aHKEPHOTO
norypa. ITpu stoM sBisteTcs 0613aTeNbHEIM YCTPOHCTBO TIOHYPHOrO IITYHTA MK 3y0a.

CxeMy 4 HaJJIeXHT IPUMEHSTD IIPY 3aJIETaHHH BOJOYTIOpa Ha riiyOune He Gonee 20 M.
B 3TomM ciydae NoHyp JomycKaeTcs He IpeRycMaTpUBAaTh,

Cxemy S cremyeT TpHMEHATh UIL IJIOTHH ¢ HamopoM Gonmee 10 M, BO3BOAMMBIX Ha
CpPeIHMX MO NPOHUIAEMOCTH TPYHTAX.
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I — a3 pemMOHTHOrO 3aTBOpPa; 2 — a3 pabo4ero 3aTBOpa; 3 — MPOMEXYTOUYHBIH ObiK; 4 — NpeHaXKHas rajgepes; 5 — HU30BOH y4acTOK

byHIaMeHTHOH IUIHTBI; 6 — racuTend dHepruv; 7 — BOHo0oif; 8 — pucbepma; 9 — xoBuw; /0 — nepexoaHoe nedopmupyemoe

kpennenune; /] — TOPH3OHTANbHBIL JpeHaX BoJoOOS M pucOepMsl; /2 — npeHaxHble Kojoausl; /3 — oOpatHeii QHALTD;

14 — BepTUKANBHBIH APEHAX OCHOBaHHS; /5 — FOPH3OHTAIBHBINA ApeHaX GyHIAMEHTHON MAMTH; {6 — BEPXOBOM MONIUIOTHHHBLH

HIOyHT; /7 — ropu30HTanbHbId ApeHax Noyypa; /8 — nmouypusiit wmyHr; /9 — HamumyHToBas 6anka; 20 — KpeIUICHHE TPUTPY3KH;

21 — npurpyska nouypa; 22 — aHKEpHbIii OHYp; 23 — TUOKUil YYaCTOK aHKEPHOTO NOHYpa: 24 — BepX0BOil y4acToK (yHIaMEHTHOM
IUIMTHL, 25 — BOJOCIHB; 26 — rpebeHs BOXOCIMBA

Pucynok 8 — OtaejibHbIe YaCTH H YIEMEHTHI BOAOCIANBHOM IUIOTHHBI C aHKEPHbIM MOHYPOM Ha HECKAJILHOM OCHOBAHHH
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9.23 ToHypbl IO KOHCTPYKUHH CIEAYET IPHHUMATE:

JKECTKHMH — B BUJIE NOKPEITAH U3 6eTOHa H Jkene300eTona;

IHOKMME — BBINOJNHCHHBIE U3 TPYHTOB, acaIbTOBBIX, IONMMEPHBIX M JAPYTHX
MaTepHaNoB, OTBedaromuX TpeOoBaHUAM JiehOpMaTHBHOCTH, BOXOHEIPOHAIIAEMOCTH,
TIPOYHOCTH, CTOHKOCTH K XHMHYECKOH arpeccum;

CMEIaHHOH KOHCTPYKIMH U3 rHOKOr0 M J)KECTKOIO y4acTKOB (aHKEPHBIE IOHYPEI).

9.24 Kosddumment dunprpanuu nonypa nomxen 6pitb B 50 u Gonee pa3 MeHble
Koo durmenTa GHUIETpaLUH IPYHTOB OCHOBAHMA.

BojoHenpoHANaeMBle TIOHYPBI ClIENYET NPEAYyCMaTPHBATh NPH TPYHTAX OCHOBAHMSA M3
TJIMHBI WA CYTJIHHKOB.

MatoBoIoNpoHHUIIaEMEIE TIOHYPEL (¢ Koaddummentrom drastpamun K < 102 Mm/cyT) —
IIPH NIECYAHBIX IPYHTAX U CYNeCsX.

Jina mnorma IV kiacca noHyp JONycKaeTcs YCTpawBaTh HPEHMYIMECTBEHHO M3
MECTHBIX MaTepHAIOB (CYrIMHKOB, IIHH, TOP(a, pa3IoXuBLIErocs He MeHee 4eM Ha 50 %).

9.25 JlnmvHy mOHYpa ClISOyeT YCTAaHABIWBAaTH HA OCHOBAHHMM Pe3yJbTATOB PacyeToB
(bUIBTPALMOHHOM IIPOYHOCTH IPYHTa OCHOBAHMS U YCTONIHBOCTH TUIOTHHEL

9.26 TommuuHa rPyHTOBOrO MOHYPA fy NOIDKHA OBITh £y 2 AH,oY, /1., > HO HE MeHee

0,5 ™,
rae AH,, -~ TOTeps Hanmopa OT Havyala IOA3EMHOTO KoHTypa (0T BepxHero Obeda no
paccMaTpUBaEMOro BEPTHKAILHOIO CEUECHHS IIOHYPa);

I, , = KDUTHYECKMH CpeHMH TIDajeHT Hamopa Ui MaTepHaia MOHYpa,
onpenenseMeli B coorBerctBrH ¢ CIT 39.13330;
¥, — oM. 811

9.27 T'mbxue BONOHEIPOHHIIACMBIC IIOHYPHI CJENYeT HPHMEHATh NPH BO3BEACHHU
IUIOTHH HA TPYHTaX CO 3HAYMTENBHOH M HEPaBHOMEPHOH JeOpMHPYEMOCTBHIO (JIECCOBEIX,
IIPOTAUBAIOINMX, CHIIBHOJBIAUCTEIX 1 T.II.) ¥ IPOEKTHUPOBATH!

JIATBIMKU  — U3 TNOCACAOBATEIbHO HAHOCUMBIX CJIOCB JINTOrO THIAPOU3ONAIIHOHHOIO
MaTepHana ¢ IPOKJIaJKOH apMUpYIOHicH PyTOHHOM CTEKIOTKaHH;

OKJICEHHBIMH — M3 PYJIOHHBIX I'MAPOHM3OJISALMOHHBIX MaTepHalOB B HECKOJBKO CJIOEB,
TIEPEKPHIBas KaXKIBIM CJIOEM CTBIK HIDKEPACHONOXKEHHOTO CIOL.

9.28 BeroHHBIE NOHYpPH! ClEAYET NMPOECKTHPOBATh B BHAE IUIUT C FMAPOM3OJISIHECH IO
HaNOpHOM I'paHy ¥ YIIOTHEHHEM INBOB MEXY IUIMTAMH K MEXY MOHYPOM M IPaHWYANIAME
COOPYKCHUAMH.

s miotun IV xiacca mpu cnaGonehopMupyeMbix rpyHTaX OCHOBAaHHUS JOIYCKAaeTCs
IpUMeHATh OeTOHHBIC TMOHYpHl 0€3 THAPOH3OJALMOHHOTO IIOKpHITHA. B 3roM cmydae
TOJLIAHY MOHYpa CEAYeT ONPERENATh 0 KPUTHYECKOMY CpeHEMY I'PaZHEHTy Haropa s
Gerona 1, ,, = 30.

9.29 AHKepHBIi NOHYp, KaKk IpPaBMIO, CIEAYET Ipe/lyCMarpuBaTh i IUIOTHH,
PACHONIOKEHHBIX Ha NIMHUCTHIX TPYHTAX.

JKecTkpe y4acTKH aHKEPHOTO NMOHYpPa ClIeZlyeT NPOCKTHPOBATh B BHIE XKeNe300eTOHHOM
TUTATEHI C OKJICEHHOH HIH JIMTOH THAPOU3ONALUHCH U ¢ BHITYyCKaMH apMaTypHl, 3a/le/IbIBAEMOH
B aHKEPYEMOE COOPYXEHHE.

I'mOkmit  y9acTox JO/DKEH BOCHPHHMMATh Bce JedopManmu (CABAT H  OCajKY),
BO3HHMKAIOMME B MECTE KOHTAKTAa C aHKEPYEMbIM COOPYXCHHEM, H COXPaHATH IPH 3TOM
HOJIHYIO BOROHEIIPOHUIAEMOCTb.
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9.30 [lnsa moHYpOB BCEX BUJIOB, 38 HCKIIOUEHHEM OETOHHEIX, CIIEAYET NPeyCMaTpHBaTh
IPHTPY3KY MX IPYHTOM, IPELOXPaHAEMBIM OT pa3MblBa KPEIUIEHHEM B BUIE OCTOHHBIX TUTHT
HNH KaMEHHOH HabpOCKH.

9.31 IToAroTOBKY OCHOBAHHS 1O/ OHYP HEOOXOAUMO NIPeLyCMATPHUBATE:

JUId  TOHYPOB M3 MECTHBIX MAaTE€PHalOB IIPH MECYAHBIX M CYNIECHAHBIX T'pyHTax
OCHOBaHHS — YIUIOTHEHHEM [TOBEPXHOCTH OCHOBAHMS; B ClIy4ae KPyIMHOOOIOMOYHEIX IPYHTOB
OCHOBAHHS — B BHAE IIECYaHOT0 IIEPEXOAHOT0 CIOS TOMIIHUHOA He MeHee 10 cM;

Juist GETOHHOTO MM aHKEPHOro NMOHYPOB — YIJIOTHEHHEM IIOBEPXHOCTH OCHOBAHHS M
yKIazako# cxos 6eroHa Tonmumuon 5—10 cm;

IUIsL TIOHYPOB U3 acaJbTOBBIX MM MONHMEPHBIX MAaTEpHAIOB — IIyTEM YKIamKH CIOs
IIEOHS HITH IPaBHs, IPOMUTaHHOTO GHTYMOM, MM clos 6eToHa ToMMHOM 5-10 cMm.

9.32 B conpsmkeHUSAX NOHYpa ¢ INIOTHHOH, C MOATIOPHBIMH CTEHAMH, C pa3leNbHBIM
YCTOEM, C IIOHYPHBIM IINITYHTOM ¥ B CONPSKCHUAX OTACIBHBIX CEKUMH IIOHYpa MeXIy cobolt
HE0OX0IHUMO TIPeyCMaTPUBaTh YIIOTHEHHS cornacHo 6.29~6.31. Ilpu Beibope koHCTpyKIMi
YIDIOTHEHUH CleJyeT YYHTBIBATH BEIHYMHBI BO3MOXHBIX JebopMaimii rpasdyanx
COOPYXEHHH.

mﬂyHTOBble 3aBeChl

9.33 Bmag mmyHTa (METAUIHYECKOro, >XeNe300€TOHHOrO WM JEPEBAHHOTO) s
YCTpoHCTBa INITYHTOBOM 3aBeChl CHAEAYeT BHIOMpATh B 3aBHCHMOCTH OT WHXKEHEPHO-
IEO0JIOTMYECKUX YCIOBHH, PaCUETHOrO HAIloOpa M IyOHHEI IIOrPYXKEHHS.

Ilpn ycTpolcTBe INMYHTOBOH 3aBECHI B MEP3NBIX IPYHTaX OCHOBaHHS HEOOXOTHMO
IpeyCMaTPUBAaTh IPeBAPUTEIEHOE OTTAUBAHAE TPYHTOB.

Merannuaeckuit IIMYRT I8 IUIOTHH, BO3BOJAWMBIX B CEBEPHON CTPOMTENBHO-
KIMMaTHYECKOH 30He, JOMKEH OTBeYaTh TPeOOBaHUAM XA3HOCTOMKOCTH.

9.34 Oburyro rayOuHy IOrpyXEHHS IINYyHTa CleAYeT NPHHHMATh HE MeHee 2,5 M, a
riy6uHy IOrpyXeHus IITyHTa B BOJOHEPOHHLIAeMBIH ClIoi — He Menee 1 M.

9.35 Ilepemaua CHIOBBIX Harpy30K OT COODPYXEHHsA Ha HPOTHBOGHILTPALMOHHEIE
IIIYHTOBBIE 32BECH] HE NOTTYCKACTC.

9.36 BepxoByl0 NOAIUIOTHHHYIO IIIMYHTOBYIO 3aBECY CIEAYeT MpPeXyCMaTPUBATh IIPH
OTCYTCTBHH IOHYPA.

ITpuveneHne OGe3INNYHTOBEIX CXeM HOA3E€MHOTO KOHTYpa MHONYCKAaeTcs B Ciiyyae
HECBA3HBIX TPYHTOB OCHOBaHHMs IIPH HAIMYHK NOHYpa MM IPH 3ariyONeHHH IOJOINBBI
BEPXOBOTO 3y0a (yHAaMEHTHOMN IUIUTEL B BOZOHEIIPOHAIAEMEIC TPYHTHL U NIPH obecneyennu
HHU30BBIM 3y60M QYHIaMEHTHON IIMTH! GUIBTPALMOHHOM POIHOCTH OCHOBAHHS.

9.37 Ilpu nprMeHEeHHH B MOA3€MHOM KOHTYPE IUIOTMHBI BHCHYHMX (HE JOXOAAINHUX N0
BOZIOYNOpa) INNMYHTOB PAcCTOSHHE MEXAY OBYMS CMEXKHBIMH PAJaMH IINTYHTOB CJIEAYET
IIPHHUMATE HE MCHEE CYMMBI INTYOHH HX TIOrpysKeHHs.

3yGbst 1 NPOTHBOGMILTPALMOHHBIE 3aBECHI

9.38 TIlpm DOpPOEKTMPOBAHMM IUIOTHH HA HECKANBHBIX OCHOBAHMAX  CJIEAYeT
IIPeAyCMaTpuBaTh YCTPOMCTBO OETOHHBIX K JKENE300€TOHHBIX BEPXOBBIX H HH30BBIX
TIOANNIOTHHHBIX 3yObeB,

3y6bst Kak IPOTHBO(HIBTPANHUOHHbIC IPErPalbl CICAYET IPUMEHATE B CIydasx, KOraa
IPHMEHEHHE NIITYHTa HEBO3MOXKHO 110 HHXKEHEPHO-TCOJOTHIECKHM YCTIOBHSAM.

9.39 TemneparypHo-fehOpMaBOHHEBIT OB MEXAY NPOTHBOQUIBTPALIMORHEIM 3yO0OM
1 QyHIaMEeHTHOM [UIUTON MITOTHHEI CISXYeT YCTPaHBATh IIPH Ha/IexameM 000CHOBaHHH.
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9.40 Tlpu necuaHBIX W KPYNHOOOJOMOYHBIX TIPYHTaX OCHOBAHHS JOMYCKaeTCs
NpeAyCMaTpHBaTh y BEPXOBOH IPaHM IUIOTHHBI NPOTHBOOGMIBTPALMOHHYIO 3aBecy HIH
NIperpajy, BbINOJIHAEMYIO B BH/IE TPaHILIEH, 3arI0THEHHOH GETOHOM HIIH ITHHHUCTEIM TPYHTOM,
6ypoOeTOHHON CTEHKH.

Iny6uny POTUBOGUIBTPALIMOHHOM 3aBECHI, XapaKTePUCTUKH ee
BOJIOHETIPOHUIIAEMOCTH CJIeAyeT Ha3HayaThb B 38BHCHMOCTH OT Halopa Ha IUIOTHHY,
(bUnETPaLHMOHHEIX U CY(D(hO3HOHHEIX CBOHCTB I'PYHTa OCHOBaHMS, TPeOOBAHUIT IO CHINKEHUIO
TIPOTHBOJIABIEHHA Ha MIOJOIIBY TIIOTHHE!.

9.41 TomuyHa MPOTHBOQUIBTPALMIOHHON 3aBeCh! /. AOMKHA ObiTh ¢, 2 AHy, /1

cr,m?

rae AH, - TOTeps Hanopa B aHHOM CEYEHHM 32BECH!;
¥, — om 8.1l
I — KPHUTHYECKHUH CpeXHHI rpafiMeHT Hallopa Ha 3aBece.

cr,m

B 3aBHCMMOCTH OT BHAA IDYHTOB OCHOBAHHA BenMuuHy I, , [Jis 3aBec Cle/yeT

[IPUHUMATB:
B MEJKO3EPHHCTBIX ECKax -4,
B CpEJHE- U KPYNHO3EPHUCTHIX Neckax — 5;
B rpaBUHHO-TaJIEYHUKOBOM IPYHTE - 6.

JlpenaxHble ycTpokcrea

9.42 YcTpoHcTBO FOPH3OHTAIBHOTO JIPEHAXA, BHIIOIHAEMOTO U3 KPYITHO3EPHHCTOTO
marepuana (1e6GHS, IpaBus), I€OTEKCTHIBHBIX MATEPHAlOB, NOPUCTOrO OETOHa W T. 1L,
3aUIMIIEHHBIX OT 3aUIeHHs 00paTHBIM QUIBTPOM, CAEAYET MPEAYCMATPHBATh: JUIA TUIOTHH Ha
TJIMHUCTBIX TPYHT2X OCHOBAHHf, a TAlOKe Ha IICCYAHBIX TPYHTaX B Coy4asX, Korma s
obecreueHus yCTOHYMBOCTH TUIOTHH HEAOCTATOYHO YCTPONCTBA MOHYpa WM BEPTHKaJIbHOM
npoTHBOGUIETPAIMOHHON TIperpadsl; 1mox BoxoboeM, pucOepMOH, MIHTaMH KpETUIeHHA
OTKOCOB, 0COOEHHO B 30HAX ITYJILCAIIAOHHOIO M BOJHOBOIO BO3AEHCTBHH, NP HAJMYMH B
OCHOBaHMH NJIOTHHBI Pa3MBIBAEMBIX IPYHTOB.

9.43 KonuyecTBo croeB 06paTHOTO (GHIBTpa ¥ 3€PHOBO COCTAB HAIISKHT ONPEAETATE
corsacro CIT 39.13330.

Tommuuny C€nof TOPU3OHTANBHOTO JpPEHaXka CHEAYeT HazHa4aTh C  YYeToM
KOHCTPYKTHBHBIX OCOGCHHOCTEH IUIOTMHBI M IPOHM3BOJCTBEHHBIX YCIOBMH, HO He MeHee
20 cm.

9.44 OtBon BOABI M3 FOPU3OHTANBHOTO APEHaXa CleAyeT NpeycCMaTpHBaTh B IpeHax
BoR060s WIN IOCPEJCTBOM JPEHAKHOM CHCTEMBI, MPOXOAALIEH dYepe3 TeNo IUIOTHHBI,
CONPATAOIHNA UITH pasieNbHbIH ycTol, B HHKHUI Obed. BrIxonHble 0TBEpCTHA ApeHaKHON
CHCTEMBI CleAYeT NpENyCMarpuBaTh B MeCTaX CO CIHOKOMHBIM DPEXHMOM [OTOKa M
pacrnonaratb HHXXe MUHUMAIbHOTO YPOBHS HIDKHET0 Obeda.

PacueTn! II0THH HAa APOYHOCTDL H YCTOHYHBOCTD

9.45 PacueTs! IUIOTHH Ha HECKANBHBIX OCHOBaHMAX HA NPOYHOCTH M YCTOHYMBOCTD
ClIEyeT IPOU3BOJMTE B COOTBETCTBHHY C YKa3aHHsIMH pasjiena 8 1 HaCTOAIIETO pasaeia.

9.46 Tlpu pasjensHOM BO3BEAEHHH GBIKOB, YCTOEB U (DYHNaMEHTHOW NIMTEI IIOTHHLI
Ha OCHOBAHMM M3 NECYAHBIX TPYHTOB pEaKUWs OCHOBAHHS TOJHOCTHIO BO3BEJIEHHOTO
COOpYKEHHs JOTKHA ONPENCIATECA MyTeM CyMMHPOBAHHS SIIOPH KOHTAKTHBIX HaNpsKeHUA
IJ151 CTPOUTEIBHOTO TEPHOJa MOX KAKABIM JIEMEHTOM COODPYKSHHS M 3IIOPl HANPSKEHHH,
TIONIyYEHHON OT HArpy30K, MPUKIIAJBIBAEMBIX K COOPYIKEHHIO MOCTE €70 OMOHONNYHMBAHUA.
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Jnsi OCHOBaHMS IUIOTHHEI U3 IJIMHUCTBIX TPYHTOB KOHTAKTHBIC HAINPKEHHS CleLyeT
OTIPEZIENATH ¢ YIETOM IIEPEPACIIPEACIICHNSA HX BO BPEMEHH.

9.47 Cexunu mnotud I u Il knaccoB cliexyeT pacCUBTHBATE Ha 00LIyIO MPOYHOCTD KaK
NPOCTPAHCTBEHHbIE KOHCTPYKUUM COBMECTHO C YNPYIHM OCHOBAaHHEM METOJAMH TEOPHH
YOPYrocTH ¢ Y4YeTOM IIepepacmpelelicHHs YCHIMH BCIESACTBHE TpEIMHOOOpasoBaHHA B
COOpYKEeHHH U JedhopMaLyii B FpyYHTaX OCHOBAHHUA.

IIpenpaputenshrle pacyersl npoynoctd wiotH I u 11, a mrotun III n IV wiaccoB Bo
BCEX ClIy4asx JOITYCKaeTCs MPOU3BOAUTE, PACCMATPHBAs UX CTATHYECKYI0 paboTy pasfeirsHo
B TmorepedHoM (BRONH NOTOKA) M B TMPOJONBHOM (MONEpEK MOTOKA) HAMNpPaBNCHUSX B
COOTBETCTBHH ¢ TpeboBaHUAMH 9.49 1 9.50.

9.48 B cirydasx, Koraa cxeMa pacyera IUIOTHHBI Ha OOIYI0 MPOYHOCTb HE YYHTHIBAET
0co6eHHOCTH PaboThl OTACHBHBIX 21EMEHTOB ((yHIAMEHTHas IINTa, GBIKY, BOMOCIHB | Ap.)
U TIPRIONKEHHA K HUM MECTHEIX HArpy30K, YKa3aHHBIE 3JIEMEHTHI ClefyeT MONOJHHTENBHO
PAcCYUTHIBATL HA MECTHYIO MPOYHOCTh. PacueTHBIC YCHINS, HAIPHKCHHA W KOJMYECTBO
apMaTypbl B Pa3slHYHBIX CEYEHMsSX INIOTHHH CIAEAYeT ONPEACIATh C Y4E€TOM pE3YNbTaTOB
pacueToB Kak o0IueH NPOYHOCTH CEeKUHH TUIOTHHBI, TaAK U MECTHOW NPOYHOCTH OTHENBHEIX
3JIEMEHTOB,

9.49 Pacuer o6uiedl NPOYHOCTH IIOTHHBI CJIEAYET MPOU3BOANTD U B MTPONOJILHOM, H B
TIOTIEPEYHOM HaINpaBJeHNH.

PacdeTnl aHKepHOro NOHYpa

9.50 Pacnpenencnye NONMHOH rOPU3OHTANbHOH CABHTAIOWIEH CUIIBI MEXIY aHKEPHBIM
MOHYPOM M IUIOTHHON HE3aBUCHMO OT BMJA TPYHTa OCHOBAHMS HAJUISKMT ONpPEAEHATH C
y4eTOM ynpyroif neopMalMH IpyHTa B HX OCHOBAHMH M PacTsDKEHHs apMaTypbl MOHYpa.
IIpy 3TOM Ha NpPOTSHKEHHH BCeil JUIMHBI MOHYpa JOKHO OTCYTCTBOBaTh COCTOSIHHE
TIpEAeILHOTO PaBHOBECHS, T.€. AOMKHO cOOMIONAThCS YCIOBHE

Tmax < Vlim = Pua'8P +6,
THE  Tpax HauGoblliee KacaTeIbHOE HaMpPHKEHHE o MoJoliBe noHypa, Mlla;

|

Thim — KacaTe/IbHOC HanpsKCHUE 10 TMOAOWBE TIIOHypa, COOTBETCTBYIOLIEE
COCTOAHHUIO NIPEIAEIBHOTO PaBHOBECH, Ml'Ia;

Pug — HHTEHCHBHOCTE BCPTHKAIIBHOIO JABJICHHUA Ha NOHYP, MIla;

?,¢  — COOTBETCTBEHHO pacyeTHBIC 3HAYECHHs yrjia BHYTPECHHErO TPEHMA, rpal, U

yAenbHOro cuerieHns rpyHTa ocHoBanus, Mila.

B pacuerax gonyckaercs NPUHUMATE To,y = 0,8 Ty, .

9.51 TopH3OHTaTEHYI0 CHIY, BOCTIPMHMMAEMYIO MOHYPOM, CIENYEeT YYMTHIBATH ApH
MPOBEPKE YCTOHYHMBOCTH IUIOTHHBI Ha CHABHT TIPH OMNpPEAE]EHHS PacuyeTHOro 3HaYeHHs
00606ILEHHON CHIIBI TPEAEABHOIO CONPOTHUBICHNA CABHIY.

[noTiHa ¢ aHKEPHEIM TIOHYPOM AOJDKHA HPOEKTHPOBAThCS TAKHM 00pa3oM, 4ToObI
k0oQHUMEHT 3amaca YCTOWYMBOCTH IUIOTHHBI Ha caBur 0e3  ydyera  ycuius,
BOCIIPHHHMAEMOT0 NOHypoM, 6611 He Meree 1,0.
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16 FpaBuTauummble IUIOTHHBI HA CKAJIBHBIX OCHOBAHHAX
KOHCT[)YHpOBaHPle IVIOTHH 1 UX 3JICMCHTOB

10.1 KoscTpynpoBaHHe IpPaBHTANMOHHBIX IUIOTHH H HX 3JIEMCHTOB HA CKAJBHBIX
OCHOBAHMAX PEKOMEHAYETCS BBHINONHATh B COOTBETCTBHH C TpeOOBaHMAMH pasfena 7 u
yKa3aHMAMH HAacTOSAIICTO pasJera.

10.2 HcxonHsl nomnepedHbiii Npodunb I'PaBUTALHOHHOH INIOTHHBI AODKEH HMMETh
(hopMy TpeyroipHUKa C BEPIITHHOM HAa OTMETKE HOPMAIBHOTO IIOJIOPHOrO YPOBHS BOJBL.

10.3 Tlpm npoeXTHPOBaHWM TpPABHTAMOHHBIX IIOTMH Ha CKAIBHBIX OCHOBaHHAX
(pucynok 9) cmemyeT paccMaTpHBaTh TEXHHYECKYIO BO3MOXHOCTD M 3KOHOMHYECKYIO
1enecoo0pa3HoOCTh TPHUMEHEHHS HapsiJy € MAaCCHBHBIMM IUIOTMHAMHM TPaBHTAllMOHHBIX
IUIOTHH C paciIMpeHHbIMH 1BaMH (PUCYHOK 1, 6, ) ¥ C IIPOJIONIBHO} MONOCTHIO Y OCHOBAHHSL,

B mioTHHAX ¢ pacHIMpeHHBIMH LIBaMH IIMpHHA IIBA JOJDKHA OBITE He 6oJiee ONOBHHBI
ITHPHHBI CEKIMHU TIOTHHEL

Jlnst MacCHBHBIX TpaBHTAMOHHBIX IUIOTHH CIEAYET pAcCMaTPHUBATh BO3MOXHOCTB
IPEMEHCHHMS JUIsl BHY TPEHHHUX 30H MaJIOIIEMEHTHOTO JKECTKOro 6eToHa, B TOM 4ucie GeToHa,
YIUIOTHSEMOrO yKaTko#. BOoNOHEenpoHWIAeMOCTH W  JONTOBEMHOCTH TaKO IDIOTHHBI
obecrneunBacTCs YKIAAKOH CO CTOPOHBI BepxHero Obeda crnos u3 BUOPHpPOBaHHOTO OETOHA.
Co cTOpOHBI HIDKHETO Obetha 30Ha MATONEMEHTHOTO XECTKOTO GETOHA 3allAIAeTCA CII0EM H3
BUOpUPOBaHHOrO OETOHA WM IyTEM YCTaHOBKM COOPHBIX OETOHHBIX ONOKOB CHELHANBHOMN
bopmsl,

10.4 Iins cTBOPOB, B KOTOPhIX I/h < 5 (tRe [l — INMpUHA ymenbs MO XOpAe Ha
ypOBHE IpebHS ITOTHHEL, / — BRICOTA ILIOTHHEL), CIIEAYET paccMaTpHBATh LeNecoo6pasHOCTh
NPHMEHCHUS Hapsdy C IUIOTHHAMH C IIOCTOSHHBIMH TeMIIEPaTyPHbIMU miBamu (pa3pe3Hsle
IVIOTHHBI) IUIOTMH C YacTMYHO WM TIOJHOCTBIO OMOHOIMYEHHLIMH [ONEPSYHBIMH
TEMIIepaTypHbIMHY IBaMH HiX 6e3 IIBOB (Hepa3pe3Hble INIOTHHEL).

10.5 JIna noBeILEHHs ceiCMOCTOMKOCTH OETOHHBIX IPaBUTAHOHHEIX IUIOTHH CICAyeT
HpeyCMaTpyBaTh:

yIIMpPeHye NONEePEYHOTO MPOMIIIS NIOTHHEI B HIDKHUX CEHEHHIX;

obnerdyenne BepXHelf YacTH COOpPY)XEHHMH 3a CYeT IPUMEHCHHS OTOJIOBKOB
o0nerdenHoro Tuna (Kopoduaroro, KOHTPGOPCHOro H T.IL.);

HCIIONB30BaHME Tomorpaduy CTBOpA JUIS YCTPONCTBA KIMHOBOM («TOKTOIYIBCKOH»)
Pa3pe3KH COOPYIKEHUS Ha CeKIUH;

apMHUpOBAHKE TeJia MJIOTHHEL

Pexomenxyercs paccMarpmBaTh BO3MOXKHOCTh IPUMEHEHNs 00XaTHs 30HBI HANOPHOK
TPaHK NpeIBAPUTENLHO HAIPSXKCHHBIMH aHKEPAMH.

10.6 [Ons cHwxeHHs  GMWIBTPaIHOHHOTO  IPOTHUBOIABICHH® B  OCHOBAHMH
TPaBUTAIMOHHEIX IUIOTHH JOMKHO TIpeIyCMaTpUBaTLCA YCTPOHCTRO ApeHaXa OCHOBAHUS.

10.7 B Tex ciydasx, Korja OCHOBaHHE IUIOTHHBI CIOXKEHO TDYHTAMH CO CPEIHMM
xosdpdumuerrom ¢unerpamuu K > 0,1 M/cyT, B cocTaBe MOA3EMHOrO KOHTYpa IUIOTHHBI
JOIKHBl TIPEyCMaTpHBaThC TPOTHBOGMILTPALMOHHEIE YCTpolicTBa (LleMEHTAllOHHAA
3aBeca, IIOHYp) M OpeHax. IIpu 3ToM paccTosHHMEe OT HAIIOPHOM TpaHH IUIOTHHE! O OCH
LEMEHTALOHHOM 3aBeCH! JO/DKHO ObITh, Kak mpasmno, (0,10 — 0,25)b (tae b - mmprHa
HMOJOIIBBl  IUIOTHHBI), €CIM TOA3EMHBI KOHTYp IDIOTHHBI COCTOMT TOJBKO M3
UEMEHTAL[IOHHOMN 3aBeCH] U IpeHaxa.

PaccrostHIE MEXIy APCHAXHBIMH M I[CMEHTAIHOHHBIMH CKBRXHHAMH JIOJDKHO OBITH
6osnpIe pamuyca HEMEHTAUN 1 He MeHee 4 M.
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a — riyxas IoTHHA; 6 — BOQOCIHMBHAS TUIOTHHA,

I — rpebenp; 2 — HanopHas rpaHb; 3 — HM30Bas rpaHb; 4 — MPOTHBODUILTPALMOHHAS (OOBIYHO
LIEMEHTALOHHasd) 3aBeca; J — JIPEHaX CKB&KMHBI OCHOBaHHSA; 6 — JPEHBl Tena IJOTHHBL,
7 - UEMCHTAUMOHHAas ramepes; & -~ JpeHaxHas ramepes; 9 — CMOTPOBBIE rajepew;
10 — MexcexunoHHbie wiBbl; /] — NPOTHBO(QUILTPALMOHHBIE YIUIOTHEHUS; /2 — rpeGeHb BOMOC/IMBA,
13 — BogocnuBHas rpaHb; /4 — HOCOK-TPAMILIMH; /5 — NpOMexyTOUYHBIA OBIK BOAOCIMBHOM TUIOTHHEL;
16 — na3 ocHOBHOTO 3aTBOPA; /7 — 1a3 PeMOHTHOTO (aBapHitHO-PEMOHTHOr0) 3aTBOpa; /& — nojowsa

Pucynok 9 — OTaeabHbIe YaCTH H 31€MEHTDI FPABUTALIMOHHBIX MJIOTHH
Ha CKAJILHOM OCHOBAHUU

42



CII 40.13330.2012

C uenblo YNydilIeHUS HANpPSXKEHHOIO COCTOSHHMSA NPUKOHTAKTHOW 30HBI TUIOTHHE! M
OCHOBAHMA PEKOMEHIYETCS pPAacCMaTpHBaTh LeaecoOOpasHOCTH YCTPOMCTBA BBIHOCHOM
LleMEHTAlMOHHOH 3aBeckl, KOpoTKoro GeToHHoTO noHypa, ConpshkeHHUe MOHYpPa ¢ HalopHOM
rpaHbio IIOTHHEI CIEYeT OCYIHECTBIATh B COOTBETCTBHH ¢ 9,33,

B Tex cayyasx, Korja IpyHTE], Clararoue OCHOBAHHE IUIOTHHE], BOJOHEHPOHULAEMBI
WIH ¢11aboBOAOTPOHHLIAEMB] (K<0,1 m/cyT), pexoMeHayeTcs paccMOTpeThb
enecoo6pasHOCTh 0TKa3a OT LieMEHTAlMOHHON 3aBeckl, PelieHne o6 oTKase OT ycTpoiicTea
[EMEHTAllMOHHOM 3aBeChl W, B TAaKOM Clydae, MeCTe pasMelleHMs NpeHaXka OCHOBAaHHA
JOJKHO 060CHOBBIBATECS (DHITBTPALOHHBIMH MCCIIEIOBAHUAMH,

Ta6uauna 9

OruocHTensHaz BhIcoTa IIIOTHHBL, M Cxema conpsokeHust 6behoB
IMPHHA CTBODA
Ly h>3 Ho 40 JIOHHBII THAPABINYECKHH NPBIKOK
HesaTonneHHEIH MOBEPXHOCTHBIN MPBIKOK*
Cs.40 Or6poc cTpy#t HOCKaMH-TpaMILTMHAMK
1y, /h<3 Jliobas JIOHHBIN TUAPABIMYECKHI IPBDKOK

* ConpsikeHne Gbe)oB ¢ TTOMOIILIO HE3ATOINIEHHOTO NIOBEPXHOCTHOTO NPBDKKA LISt IIOTHH BBICOTOR
Gostee 40 M NOIyCKaeTCs PU THAPABINIECKOM 000CHOBAHUY

10.8 I'mybuny 3afeNkyl KPYNHBIX Pa3pBIBHBIX HapyIICHU# B CKaJXbHOM OCHOBaHHM
CIENyeT ONPEACIATh MO pe3ynbTaTaM pacyeTOB HANPHKEHHOrO COCTOAHHUS IUTOTHHBI
COBMECTHO € HEOJHOPOAHBIM OCHOBAHMEM H3 YCIOBHA OOECIEYEHHS TPOYHOCTH M
yCTOHYUBOCTH IPABUTALIMOHHOM GETOHHOM NIOTHHEL

10.9 TIpoexTupoBaHNe IpaBUTALMOHHBIX IUIOTHH Ha OCHOBAHMAX M3 MOJYCKAIBHBIX
TPYHTOB BBIIIOJIHAETCS TaK XK€, KaK INIOTHMH Ha OCHOBaHWM W3 CKaJbHBIX TPYHTOB; B pacyerax
TaKUX TUIOTHH JOJKHEI HCTIONB30BAaThCA COOTBETCTBYIOIIME XaPaKTEPUCTHKH MOMYCKAABHBIX
TPYHTOB.

10.10 OcHorHBIe cxeMBI conpsikeHNs 6be(0B BOAOCOPOCHBIX IPaBHTALIMOHHBIX ILIOTHH
BCEX KJIACCOB B 3aBMCHMOCTH OT BBICOTHI COOPYXEHHS H NIMPHHBI CTBOpPA IIPHHHMAIOTCA 1O
Tabmuue 9.

10.11 KoHCTpykTHBHOE OQOpMICHHE BOJOCOPOCOR B BHJAEC MOBEPXHOCTHBIX
(BomOCNHMBOB) WM TIyOHHHBIX MOMKHO TPUHUMATBECA € y4YeToM crocoGa CONpsKEHUs
66e)OB U B 3aBUCHMOCTH OT YCJIOBHII IIPOMNYCKa PacXozioB BOJKIL, & TAKKE JIbJA H IIABAIOLLMX
ten. Crocob conpsbkenns 6beoB 32 BOROCOPOCHBIMM TI'DaBUTALMOHHBIMHM TLIOTHHAMH:
0T0pOCOM CTPYH HOCKAMH-TPAaMIUIMHAMH, LOHHBIM WM NOBEPXHOCTHBIM THAPABIHYECKHM
OPBEDKKOM MPHHUMAETCA B 3aBUCHMOCTH OT BBICOTHI COOPYXKEHHS, MIMPUHEI CTBOPA, 0OLIETO U
yAensHOro cOpocHOro pacxola, AHana3oHa KojaeOaHui ypoBHs HIKHETO Obeda, KOMIOHOBKH
THAPOY3NIa U PasMEPOB PYCIOBOH MIU NMPUIUIOTHHHON TMAPO3NEKTPOCTAHLINY, CYAOXOAHBIX
WIK IPYTHX COOPYXEHHH, XapaKTepUCTUK IPYHTOB JHA M GeperoB B pyciie HikHero 6neda.

10.12 TIpu conpskeHun GbedOB NOHHBIM THAPABIMYECKAM INIPBDKKOM B KayecTBe
racuTeneil SHepruM HaANeXXUT NPUHUMATh BOZOOOHHBIE KOJTOALEI, BOJOOOHHBIE CTEHKH, NTPH
HeoOXOIMMOCTH B COYETAHHH ¢ YCTaHOBJICHHBIMH Ha Bopoboe racutenamu. IIpu cxopoctn
MOTOKA B CXAaTOM ceyeHHMH Oonee 25 — 30 M/C cledyeT npexycMaTpHBaTh adpaliHio
TIPUZIOHHOM 30HBI TOTOKA U MOKPBITHE JHA BOoN0GOHHOr0 KONOANa GETOHAMH ¢ MOBBILIEHHOH
KaBHUTALlMOHHON CTOHKOCTHIO.
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[Ipu TIpOEKTHpPOBAHMY KPEIUIEHHH pycenl B HIDKHEM Obede HEOOXOAMMO YIHTHIBATH
BO3MOXXHOCTh HEPaBHOMEpPHBIX HedopMaluii OCHOBAaHHH IPH NPOMEP3AHHMM, KPHOICHHOM
NYYCHAY U OTTaHBaHUY HOIYCKaJIbHBIX HOPOL,

Jlng ymMeHbIIEHNS TONIIHHEL BOA000s ClIeAyeT NpeAyCMaTpHBaTh:

AHKEPHOE KPEILIEHHE [UINT K OCHOBAHHIO — He3aBHCHMO OT BBICOTHI ILTOTHHEL,

YCTPOMCTBO B IUIMTaX APeHaXHBIX KOJIOAUEB B IUIOTMHAX BHICOTOHM X0 25 M, a Ipu
THAPABIAYECKOM 000CHOBaHHUM — B IIOTHHAX BBICOTOH f0 40 M ¢ ygeToM 9.16 1 9.43;

npuaHHe BOJOOOWHOM TIMTE UATMHAPUIECKOH (OPMEI C pacmopoM ee B GOKOBBIE
CTEHKH-YCTOH (JUIS Y3KHX YINeTuit),

PacueTsl ILIOTHH HA NPOYHOCTH H YCTOHYHMBOCTL

10.13 Pacuerbl MIOTHHBEI M €€ OJIEMEHTOB HAa IIPOYHOCTh, YCTONYMBOCTE U
TPEMIMHOCTOHKOCTh, & TaKXKe €¢ XKene300eTOHHBIX KOHCTPYKIMH Ha pPAacKpPBITHE TPCIIHH
Ha UIe)XUT BHINONHATH cornacHo tpeGopammsm CIT 41.13330, CIT 23.13330, paspena 8 u
yKa3aHHMAM HacTOSIIEro pasjena.

10.14 PacueTs! rpaBUTANMOHHEX ILTOTHH Pa3spe3Hoil KOHCTPYKLMH, MMEIOLIMX IITIOCKHE
MOCTOSIHHBIE IIONIEPEYHbIE BB, HA IPOYHOCTh M YCTOHYMBOCTH CIEAYET IPOU3BOAUTH IO
cxeMe 00BEMHOH 3aJa4l TEOPHH YNPYrOCTH ML OTHACIBHO B3ATOH cekumu. HampskenHoe
COCTOSIHHE TUIOTHHBI CIIEYET ONPEACIIATE A KaXKAOro BUAa ceKuuil (MIyXHX, BONOCIHBHEIX,
CTAHIMOHHBIX) C YYETOM CIECIH(UKY MX BO3BEIEHUS U CTaTHIECKOH paGoThI.

OcHoBHOH cxeMOH pacdeTa Hepaspe3HBIX IPaBHTAIMOHHBIX IUIOTHH Ha MPOYHOCTh H
YCTOHYHBOCTD SBISETCS BCE COOPYXKEHHUE B IIEIOM COBMECTHO C OCHOBaHHEM H GEpEroBRIMH
IPUMBIKaHUSAMH. PacyeTs! BBINONHSIOTCS METOJAMH TEOPHH YIPYrOCTH B paMKax
IPOCTPaHCTBEHHOM 3aJa4d.

10.15 Pacyerts! o6mie#f TpoYHOCTH GETOHHBIX TPABHTALHOHHBIX IUIOTHH BBIIONHAIOTCS
Ha TIOJHBIHA COCTaB Harpy30K M BO3JEHCTBHIT OCHOBHBIX M OCOOBIX COYETaHHMIl B COOTBETCTBHH
c72-74.

Ipu srom:

B KaueCTBE  TEMIICDATYPHBIX  BO3ACHCTBHI  pacCMaTpHBAIOTCH  HM3MEHEHHA
TEMIIEPAaTYpPHOTO COCTOSHMSA COODYXKEHHs, OIPEACICHHBIE C Y4Y€TOM HA4YaJbHOTO H
IPOEKTHOIO  SKCIUTYyaTAalMOHHOTO TEMIIEPATYPHOTO COCTOSHHA OCHOBAaHHS, PEXHMA
TBEpACHUS 0€TOHa, TeMIEpaTyphl 3aMbIKAHMS CTPOHTEIBHBIX LIBOB, OCTHIBAHHA OETOHHOH
KIaAKA [0 IPOEKTHOTO SKCIUTYaTallHOHHOTO COCTOSHWS IIOTHHB], CE30HHBIX KOJcOaHui
TEMIIEpaTypb! HapyXKHOTO BO3AyXa M BOJIBI B BOJOXPaHMIIKILE, HATIMUHS SKCILTyaTallHORHOTO
HOJOrpeBa WK  OXJNAKHEHHS COOPYXKEHMS, a TaKxe, B ClIydyac HapyIICHH:
SKCIUIYaTal[MOHHOTO TIOJOTPEBa MM OXJNAaXICHHS COOPYXEHHS, IEPEXoja TEMIIEPaTypHOro
PEXHMa COOPYIKEHHUS OT IPOESKTHOTO K ECTECTBEHHOMY;

CHIIOBOE BO3AeicTBME (HIBTpYOmEHCs BOABI B TEIC IUIOTHHBI M OCHOBaHUM
TPUHUMAETCS B BUZIE OOBEMHEIX ¥ MOBEPXHOCTHBIX CHII cornacHo 7.13;

CeNCMHUYECKHe BO3AEHCTBHS OMpeAeNsiorcs cornacHo ykasanusm CII 14,13330; mpu
srom st wiotur 1 u Il kiaccoB pacdeT BBINONHSETCS Ha ABA YPOBHS CEHCMHYECKHX
Boszeiictauit: 113 u MP3, a i moras 11 u IV knaccos — tonpko Ha I13.

IIpy cneunanmsHOM OOOCHOBAaHMM B HOJHBIA COCTAB HAarpy3oK H BO3JEHCTBHH
SKCIUTYaTaliOHHOTO [EpPHOAa JUIi OCHOBHOTO COYECTaHMA JOIYCKAeTcs BKIIOYATh
BO3AcHcTBHS HabyxaHwst 6€TOHA BEPXOBOH IpaHy IJIOTHHEL.

10.16 Pacuets! obmielt TpoYHOCTH GETOHHBIX TPABHTAIMOHHEIX INIOTHH BBIOJHAIOTCH
B JBa JTara.
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Ha nepBoM 3Tane B pacyeTsl BKIIIOYAIOTCS CIIE/yIOMUe HArPY3KU ¥ BO3AEHCTBYS NpH
OCHOBHOM HX COYETAaHUH;

cOOCTBEHHEIH BEC COOPYKEHUS;

IaBjleHNe BOJB! HA BEPXOBYIO M HM30BYIO rpany miothHsl npu HITY BepxHero Oveda u
MHHUMAQJIEHOM YPOBHE HIXKHeTo Obedha npH MONHOCTBIO PabOTOCTIOCOOHBIX APEHAXHBIX W
NPOTUBO(UIBTPALMOHHBIX YCTPOCTBAX;

THAPOMHAMUIECKOe JaBJIeHHE Ha MOAOIIBY IUIOTHHEL

B stux pacuerax mpuHHMaeTcs, 4TO KOIQOUUMEHT Ly ;=0 .

3ajaua pacueToB IEPBOrO 3Tana — ONPENENCHUE NPOGWIA I[UIOTHHEL, OTBEYAIOILEro
yCIOBHsAM OOIIEeH MPOYHOCTH: BO BCEX TOUYKAX Tela MJIOTHH BCEX BHJIOB:

Yn¥ie |03 € YeaRers 11

TOC VY M Yoq — KOIDOHULHEHTE, ONpeensemMsble B cooTBeTcTBHH C 8.11;
O3 — MaKCHMAaIbHOE TIAaBHOE CXKMUMalolLue HanpsokeHue, MIla;
Ry, — pacueTHOE conpoTuienue OeToHa cxaTHio, MITa.

Tomyyennsii npu 3ToM NMpoduIs MIOTHHE (€€ 00bEM) HE MOXKET ORITh COKpAalleH B
pe3ysibTaTe pacyeToB BTOporo 3rana (0e3 CNenHalbHOTO TEXHHKO-3KOHOMHYECKOIro
oBocHOBaHM#).

Ha Bropom aTane pacyeroB NMpoHib IUIOTHHEL, ONMPEJIENCHHBIN N0 pacueTaM MepBoro
JTana, npopepsercs Ha oOLIyro MPOYHOCTb MPH PacyeTe COOPYXKEHHA Ha MONHBINA COCTaB
Harpy3oK M BO3AEHCTBHI B COOTBETCTBMH C YyKkasaHuamHu 8.4-8.19 m 10.16-10.20. Tlo
pesyabTaTaM 9THX pacyeToB Npoduib IUIOTHHBL TEPBOro JTama MOXeT GhiTh
OTKOPPEKTHPOBaH, B TOM YHCJIE U 32 CUET YBEJIWUEHHsI 06beMa COOPYKEHMSI.

10.17 Pacuers! o61ielt NpoYyHOCTH IUIOTHH Ha MOJHEBIH COCTaB HArpy30K U BO3ACHCTBUIH
NPOU3BOIATCS:

a) JUIsl HayaJbHOTO IEPHOAa DKCILTyaTallMM IIOCTPOCHHOIO COOPYXKEHHs, KOTa €ro
OCTBIBaHHE JI0 CPETHEMHOTOJIETHUX 9KCINTyaTallMOHHBIX TEMIIEPATYp €lle He IIPOU30LLIO;

6) 11 yCTaHOBMBIIETOCS IIEPHOZA IKCILTYATALMK COOPYKEHHS, KOFja OHO MOJHOCTBIO
OCTBUIO IO CPETHEMHOTONETHUX TEMIIEpaTyp.

IIpoBepka yciaoBuii o0melt MPOYHOCTH MIOTHHEI B 0O0MX CIydYasX BBUIONHAETCH, KakK
paBuIo, U1s (eBpasns M aBrycra.

10.18 VYcnoBHe TNPOYHOCTH M JOATOBEYHOCTH  IPAaBUTALMOHHBIX  IUIOTHH,
PacCYMTEIBAEMBIX Ha OCHOBHOE COYETaHME Harpy3oK M BO3ACHCTBUH 3KCIUTYaTaLHMOHHOTO
neproja, NPHHAMAeTCS [OCTaTOYHBIM, €CJIM Ha BEPXOBOH (HamopHOM) TIpaHM IUIOTHH
obecreynBatoTcst OJIU3KUE 0 BEIMYMHE K HYJIIO HAIIPsKEHUS COKATHS.

3To ycnoBHe JOMKHO cOOMIONAThCS KaK [PH pacyeTax IUNIOTHH Ha COKpaLeHHbIH, Tak U
TIOJIHBIHM COCTaB Harpy30K K BO3AEHCTBHUIA.

[TpuMeuasnue— B crpoutensHeli nepuoa riay6uHa TEMIIEPATYPHBIX TPEIUMH M CE30HHOTO
PacKpHITHA FOPH3OHTAIBHBIX CTPOMTE/BHBIX IBOB HE AOIDKHa GBITh Gonee 1/3 pacCTOAHUS OT HaNOPHOH rpaHH
A0 OCH JIPEHAXA, IPHHUMAEMOTO B COOTBETCTBHH ¢ 6.14.

YcoBre pOYHOCTH U IOJITOBEYHOCTH JKENE300E€TOHHBIX NIOTHH, PACCUHTHIBAEMBIX HA
TIOJIHBI! COCTAaB HATPY30K M BO3ACHCTBHH CTPOMTENBHOrO M IKCILTYyaTaMOHHOTO IEpHoja,
NPUHHUMAETCS JOCTAaTOYHbBIM, €CIIM riTy0HHA CE30HHOTO PAaCKPBITHA FOPU3OHTAIBHBIX IIBOB CO
CTOPOHBI HANOPHOH rpaHy He npeBbimaet 1/3 — 1/2 paccTosHus OT HANOPHOH IpaHH TUIOTHH
JI0 OCH JpeHaxa, MOJ0XEHHE KOTOpOH OMpeiesIAeTcs B COOTBETCTBHH C 6,14,
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10.19 Pacuers! mWIOTHH Ha TMONHBIH COCTaB HAarpy3oK M  BO3JeHCTBHH
IKCIUIyATalMOHHOTO INEPHOJA BHIMOJNHAIOTCA METOJAMH TEOPHM YNPYFOCTH C YYETOM
BO3MOXHOCTH PACKPBITHA CTPOMTEIBHBIX (TOPH3OHTANLHAIX) MEXOIOYHbBIX MIBOB Y HH30BOH
W BEPXOBO# IpaHell COOpYKEHHH NPH OTPULATENBHBIX TEMITEPATYpax Hapy KHOTO BO3/(yXa.

10.20. HampsokeHUs W YCHJIMS, BO3HHMKAIOIIME B COOPYXXEHHH IIPH CEHCMHUYECKHX
BO3JEHCTBUAX, onpeaesorcs cornacHo ykasaHusaM CIT 14.13330. B pacderax HanpsokeHHO-
JehOpPMUPOBAHHOTO COCTOSIHMS IUIOTHH C YYETOM CeHCMHYECKHX BO3JCHCTBHI CICAyeT
HOPUMEHATh PacYETHBIE CXEMbl, KaK IPAaBHIO, COOTBETCTBYIOHIME TaKOBBIM il pacdeTa
COOpPYXEHHS Ha Harpy3KH U BO3JeHCTBHS OCHOBHOI'O COYETaHHA.

10.21 B Tex ciyyasx, KOrga B paiiOHC DPacIONOKECHHs IUIOTHHR B OCHOBaHWH HE
HAMEETC MHOTOJICTHEMEP3JIBIX I'PYHTOB H aMIUTATYJA CE30HHBIX KojebaHmil TeMiepaTypsl
HapyXHOro Bo3dyxa He mnpeBwimact 17 °C, pacuersl mpounoctd mwroTHH IV Kxmacca
JAOIYCKAeTCs1 BBOIOJIHATE METOJAaMH CONPOTHUBIICHHUS MaTCpHAJIOB. B Takmx pacueTrax
TeMIIepaTypHbIe BO3ACHCTBHS HCKIIOYAIOTCS M3 PACCMOTPEHHS, CeHCMUUECKHE BO3JEHCTBHS
BO BCEX CIy4YasX MpeJ]CTaBlICHH TONBKO Ha ypoBHe II3, a cuioBoe BO3ZEiCTBHE
GwiIbTpyIOIIeH BOABI YYHTBIBACTCS B BHJIE CHJI TNPOTHBOAABICHHUS, IPHIOKEHHBIX Ha
KOHTaKTe «0eTOH-CKaay.

10.22 MecTHBIC Hanps>KEHHA B TeNE MIOTHHBI BOKPYT OTBEPCTHI MOTEPH, IPOEMOB H
HoNoCTel ONMPEJIENAIOTCS pacyeTaMu.

KonneHTpamys Hanps>KeHHil BO BXOAHBIX YIJIaX MPOEMOB HE YYHTHIBACTCS [IPH OLIEHKE
IIPOYHOCTH TENa IUIOTHHBI 1 Ha3HAYEHUH KOJIMYECTBA apMATYPhL

10.23 Pacuersl HpPOYHOCTH 3JNEMEHTOB KOHCTPYKIMH TIPAaBHTaLMOHHOH IUIOTHHBI
CICYET NPOM3BOIUTH Ha TE XK€ COYETaHHUS HArpy3oK M BO3AEHCTBHHM, YTO M pacdeT oOmeH
IIPOYHOCTH IUTOTHHEY, @ YCJIOBUS IPOYHOCTH NPUHAMATH coracHo ykaszanusm CIT 41.13330.

10.24 Pacuer ycTOMYHBOCTM TIPaBHTAHMOHHBIX IUIOTHH Ha CIBUT BBINOJHAETCS
cornmacto CIT 23.13330. Ycro#duuBoCTh MIOTHHEI A0KHA PACCMATPHBATECS KaK ITO KOHTAKTY
COOPYXEHHS C OCHOBaHMEM, TaK M TO APYTHM BO3MOXHBIM DaCYETHEIM IOBEPXHOCTIM
CHBHIa, MIOTHOCTHIO MM 9aCTHYHO HPOXOAAMAM HIDKE ITOJOMBE! INIOTHHEL IIpH HasHaueHHn
TaKMX BO3MOXHBIX TIOBEPXHOCTEH CABHIa CAEAYET YUUTHIBATH HAINYHE B OCHOBAHMH CJIa0bIX
HPOCJIOEK, MOJIOr0 NAaJAlOMUX TPEIIVH, 30H PasMblBa, JLAUCTHIX PACHyYEHHBIX TPYHTOB,
KOHTaKTa TaJibIX ¥ MEP3JbIX IPYHTOB, Pa3MeLleHNs B HIDKHEM Obede IUIOTHHBI KakuX-Tu6o
COODYXCHHH U T.A.

10.25 TIpu npoBepke YCTOHIMBOCTH MNOTHHEI CICAYET YYHTEIBATH COBMECTHYIO C HEH
paboty Ha cueur 3manus I'OC WM JAPYTHX MacCHBHEIX COOPYXKEHMH, HENOCPEICTBEHHO
OPUMBIKAIOUMX K IUIOTHHE CO CTOPOHBI HEXKHero Obeda. Jlons oOIero cABHraroiero
YCHIHA, TpPHXOAAWAscsS Ha 3AaHHC CTaHIMH HIM LPYroe COOPYKCHHE, OIpelenseTcs
pacyeToM HAampSXKEHHOTO COCTOSHHUS KOHTaKTa IUIOTWHEI H NPHMBIKAIONEro XK Hel
COOpYKEHHUH.,

B pacuernoit cxeme IO ONPEACHCHHIO CABHTAIOMEro YCHIMA JIA 3[aHMA CTaHIHH
CHIEAYeT YUMTHIBATH KOHCTPYKIMIO CONPSDKCHHA 3JaHUA CTaHUMH C HH30BOH IpaHBIO
TUIOTHHEL
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a — MacCHBHOM; 6 — ¢ PaCIUMPEHHKIMH LIBAMK H KOHTPGHOPCHOH;

h — Hanop Haj KOHTAKTHBIM CCUYEHHEM y BEPXOBOJ IpaHHM CO CTOpPOHEI BepxHero Gbeda (BbIcoTa
WIOTHHBI); b — IUMPMHA INIOTHHB! IO OCHOBAaHHIO;, JUIMHA CEKHMM; ! — [IHHAa CEeKLMH;
t; —TONIMHA CEKUMH B Tpelenax DPACIIMPEHHBIX IMBOB (TonuuHa KoHTpdopca); b, ~ TommmuHa
TOPUEBOTO CEYEHHsS OTOJIOBKA; @) — PAacCTOSHHE OT JpeHaXka Tena IUIOTHHBI N0 BEPXOBOM IpaHy;
a3 — PacCTOAHHME OT OCH LIEMEHTALIMOHHOH 3aBECH! 10 BEPXOBOH IPaHH; @3 — PacCTOAHNUE OT ApeHaXxa

OCHOBaHMA 10 BEpXOBOii rparm; M — HaNop Haj PacHETHHIM CEYCHHEM; by — INUPHHA PacuETHOTO
d

U
y?
HANPSXKCHUA MO rOPU3OHTAJIbHBIM [UIOWAAKAM Y BCpXOBOﬁ TrpaHu ¥ NO niuowmaakaM KOHTAKTHOrO

) ) » U
ceucHusn;, my,, m; — HAKJIOHBI BE€PXOBOM W HHM30BOM TpaHCH IUIOTHHBI, C,,0,— HOPMAIbHBIE

CCHCHHUS TUIOTHHBI C OCHOBAHUEM Y BCpXOBOff'l TPaHH; 0"3 — MAKCHMAJIbHBIC CXHMAKOUIUE IJIaBHBIC

HaIIpsAXKEHNHA Y HH30BOH TpaHu TUIOTUHBL
Pucynok 10 — O603na4enHns K PACHETY MJOTHH HA MPOYHOCTh

10.26 Pacuersl ycTOHYMBOCTH HEpa3pesHBIX IUIOTUH CIEAYET BHINONHATL I8 BCETO
COOpPYXKEHHSI B LEJIOM C YYeTOM OCODEHHOCTeH KOHCTPYKLMM M YCIOBHH BO3BEACHHS
N0THHBEL B pacyerax HeoOXOAMMO TAaKXKE yYUTHIBATh BO3MOXHOCTh CABHTa COBMECTHO C
COOPYIKEHHEM U YaCTH CKaJILHOTO OCHOBAHUSA, a TAKXKE PeaKLuI0 OCpEeroBLIX YIIOPOB.

10.27 Tlpu pacyere IIOTHH Ha HAarpy3Kd M BO3AEHCTBHA CTPOUTENBHOTO IEPHOAA BO
BCEX TOYKAX TeNa TIOTHHBI JIOJDKHBI BBIIOMHATECS YCJIOBHA npoyuHocTH (cM. dopmyay 11),
10.16.
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Ha Bcex 3Tamax CTPOUTENBCTBA J0JDKHA ORITH 00ecIedeHa NpoYHOCTh M YCTOHUMBOCTD
Ha CHBUT OTHENBHBIX S3JIEMEHTOB (B YacTHOCTH, CTONOOB) IUIOTHHEI B COOTBETCTBHH C
TpeGosanusamu CIT41.13330 u CIT123.13330.

10.28 Pacuer mioTHH BCEX KJAacCOB IO 00pa3OBAHMIO TPEINHH OT TEeMIECPaTYPHBIX
BO3ZEHCTBUY  BHITONHAETCA JUIA BceX OCTOHHBIX MOBEPXHOCTEH, MNOABEPIKEHHBIX
TeMIIepaTypHbIM BO3/IEHCTBHSIM HapYXKHOTO BO3IyXa B 9KCIUIyaTallMOHHBIA MEPHOJ, a TaKoKe
Juist 6710KOB OETOHUPOBAHNA Ha TeMIEPaTypPHbIe BO3AEHCTBHA CTPOHTEIBHOTO IEPHOLA.

Pacuersr TpeLlIHHOCT()ﬁKOCTH OpPOU3BOAATCS. B  COOTBETCTBHM C YKaszaHUuAIMH
CIT41.13330. Kax npaBuino, pacyeTh! BRINOJIHAIOTCS € NPHMMEHCHHEM METONOB MEXAaHHKU
paspywenus. Jus mnotus I — III xmaccoR Ha HayanpHBIX CTaMsAX HPOSKTUPOBAHHMA, a AN
wioteH IV xiacca — Ha BCEX CTaAMAX IIPOSKTUPOBAHMS OLEHKY TPEIMHHOCTOUKOCTH
GCTOHHBIX KOHCTPYKIUH IIPH TEMIIEPAaTYPHBIX BO3AEHCTBUSX JOIYCKAETCsA MPOM3BOJUTD II0
CIT 41.13330.

11 Koxrpdopcnble IIOTHHBI HAa CKAJbHBIX OCHOBAHHSAX
KonTpdopcHbie NI0THHBI H HX YIEMEHTEI

11.1 KoHerpyupoBanHe KOHTPGOPCHEIX IUIOTHH ¥ X JIEMEHTOB CIEAYeT BHIIONHATE B
COOTBETCTBHH C pasziesoM 6 ¥ yKasaHHSAMH HaCTOSLIETO paszena.

11.2 Tlpu BoiGope KOHTPGHOPCHON IUIOTHHBI MHPEANOYTCHHE CIEAYET OT/JaBaTh
MacCHBHO-KOHTPQOPCHEIM IUIOTHHaM (PUCYHOK 11), ocobeHHO B paifoHaX ¢ CYpOBHIMH
KIHMATHYECKHIMHY YCIOBUAMH.

11.3 BepxoBbie OTONOBKM KOHTPHOPCOB MacCHBHO-KOHTPQOPCHBIX IUIOTHH, Kax
IpaBUIO, CIEXYeT MPOEKTHPOBATh C IUIOCKOM Hamopuo# rpadblo. Ilpu obGocHoBaHMH
JOITyCKaeTCs IPUMEHEHHE BEPXOBBIX OTOJIOBKOB KOHTPGOPCOB C MOJIHTOHANBHEIM, KPYTOBRIM
WM MHBIM BBIOYKJIBIM OYECPTAHHEM HaloOpHO}M TIpaHH. B Tene oronoBka Ciemyer
TIpeflycMaTpUBAaTh JPEHAN.

HanopHble nepekpeITHS MHOrOapOUHBIX INIOTHH, KaK MPaBHIo, CIEAYET NPOEKTHPOBATE
HEpa3pe3HbIMH B BHJE CBOJOB, XECTKO COCOVHEHHBIX C OTojoBKOM KoHTpdopea. Ilpa
000CHOBaHHMY JONYCKAeTCs NPHMEHEHHE MAPHUPHOTO M MOCPEACTBOM KOHCTPYKTHBHOTO
IIBa COCOMHECHHMS APOYHBIX NEPEKPBITUI ¢ KOHTpopcamu.

ITnockue HanopHBIE NEPEKPBITHA, KaK MPABHIIO, HAUICKUT IPOSKTHPOBATH Pa3PE3HBIMH
B BHJIE TIIAT, CBOOOJHO OXIEPTHIX HA OTOJIOBKH KOHTPHOPCOB.

TommyHa HAOPHOTO MEPEKPEITHA KOHTP(OPCHBIX IUIOTHH HODKHA ONPEAEIATHCH M3
yCHOBHH oO€cIiedeHns NPOYHOCTH, OTPAaHWYEHHs TpajucHTa Hanmopa (QIETPalOHHOTO
NOTOKA JIONYCTAMBIM HPEJCNOM, PasMelIeHHs TPOTHROGHILTPAHOHHEIX ycTpoiicTs. Ilpu
3TOM TOJIIMHY HANOPHOTO NEPEKPhLITHA KOMYCKAcTCs NPHHAMATh NIEPEMEHHOM IO BEICOTE €
COXpaHEHHEM HENPEPHIBHOrO OYEPTaHUs BEPXOBOI IPaHH.

11.4 B ciyvasx, xorja HeoOX0QUMO CO3JJaHHE NOBEPXHOCTHEIX BOJIOCIHBOB, CIIEAYET
IpeNyCMaTpUBaTh YCTPOHCTBO HH30BOTO NEPEKPHITHA NOJNOCTEH MexAay KOoHTpdopcamm.
JomyckaeTcs HCHONB30BAHME HH30BOTO IICPEKPBITHA JId  NOAACPKAHHUA HANOPHBIX
TypOHHHEIX BOJOBOOB.

11.5 B cayyasx, Korza B IOJNOCTAX COOPY)XEHH® TpebyeTcs NOAAEePKUBATH
TEMINEPaTypPHBIi PeKHM, obecTiednBaroNiii IPOEKTHEIE YCIOBHS SKCIUTYaTalHH COOPYXKEHHU,
€ro MNPOYHOCTD M HAJC)KHOCTh, JOIKHO OFITH HPEAYCMOTPEHO YCTPOHCTBO HH30BOTO
TEPEKPHITAA WIH TEIUIOW3OIMIHOHHON CTCHKH B COMETaHMH NpH IEenecooOpasHOCTH ¢
TOPH3OHTAIBHBIMU IEPEKPHITHAMHA MOJNOCTeH W HMCKYCCTBEHHBIM ITOZOTPEBOM BO3AyXa B
HIOJIOCTSX IDTOTHHBI
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KOHCTPYKUUIO HH30BOTO MEPEKPHITAS WM TEIUIOM30NALMOHHON CTEHKH, @ TAKKE MEphl
N0 pEryJHpOBaHHIO TEMIEPaTYpHOrO COCTOSHHSA COODYKEHHS CICAYET IMPHHHMATh U3
ycnoBHii ofecniedeHns paboTH ApeHaka MacCHBHOrO OrONOBKa KOHTp(Opca, OrpaHMYEHns
Pa3sHOCTH CE30HHBIX TEMIIEPAaTyp BO3fyXa B MOJOCTAX IAOTHHBI B JONYCTUMEIX NPOEKTOM
npefenax W NOANEPKAHUS KPYIIIOTOAWYHO TOCTOSHHOTO IO 3HAKy TEMIIEPaTypHOTO
COCTOSHHUA.

11.6 Tlpu npoeKTHpOBaHHH KOHTP(OPCHBIX IUIOTHH JUI CEBEPHOH CTPOWTEIBHO-
KIUMaruyeckoil 30HBl MAacCHBHO-KOHTPGOpCHBIE IUIOTHHBI, KaK INpaBUiIO, a IUIOTUHEI
MHOT0apO4HbI€ M C TMIOCKMMH HAanoOpPHBIMM TNEPEKPHITHAME — BO BCEX CIy4asX JIO/DKHBI
cHA6XKaTbCA HU30BBIM MEPEKPHITHEM (MM TEMIOU3ONALIOHHON CTEeHKOH).

11.7 TonmuHy KOHTPGHOPCOB ¢ PEKOMEHAYETCS HAa3HAYAT!

JU1 MAacCHBHO-KOHTPGOPCHBIX MoTHH £ = (0,25 — 0,50) ¢, rae ¢ — pa3Mep cexliuu B
HaNpaBAECHUH OCH TUIOTHHBEI,

IJ1A TUIOTHH C apOYHBIM MIIM TIIOCKMM nepekpbitieM £ = (0,15 — 0,25) ¢ Ho He MeHee
0,06a.4, TO€ acy — PACCTOSHYE PACUETHOTO CEUCHHS OT IpeGHS MIIOTHHBL

Tlpn BEINOAHEHHH YyKa3aHHBIX TpeOOBaHMI pacueT YCTOHYMBOCTH KOHTp(OPCOB Ha
IPOAOJbHBIH M3rH6 NOMYCKAETCs He NPON3BORUTS.

11.8 IIpn mpoeKTHPOBaHNH KOHTPGOPCHBIX IUIOTHH, PACTIONOKEHHBIX B CEHCMHUYECKUX
paioHax, crefyeT NpefyCMaTpuBaTh KOHCTPYKTHBHBIC pELUCHHS, MOBBIIAIOIIHE KECTKOCTh
COOpY)KEHHs B HaNpaBlICHHM MONeEpeK MoToka: Oankd M pebpa KECTKOCTH, MNONApHOE
OMOHOJNIMYHBAHUE KOHTPHOPCOB U T.A.

11.9 IlemeHTaLMOHHYIO 3aBeCy B OCHOBAaHHM KOHTP(QODPCHBIX TJIOTHH CIIEXyeT
NPOSKTUPOBATh, €C/IM OCHOBAaHHE CIOXKEHO NOPOZAMH CO CPEAHHM KO3(hdUIHEHTOM
duneTpamuun K > 0,1 M/cyT.

B cayuae oTkasa oT YCTpOHCTBa LIeMEHTALMOHHOM 3aBeChl CIEAYeT MpefdycMaTpHBaTh
LIEMEHTAIIMIO KOHTAKTa [SIOTHHEI ¢ OCHOBAaHHUEM.

BxaroueHne B COCTaB IOA3EMHOrO KOHTYpa KOHTPGhOpPCHOH ILIOTHHBI JApeHaxa
OCHOBaHHUS OMKHO OBITH 060CHOBaHO (GUIBLTPALMOHHBIMH HCCIEI0OBAHHAMH.

11.10 B ruorunax I u II xmaccoB qst yerpolictBa NpOTHBOQUIBTPALIAOHHOH 3aBECH
clieflyeT MpefycMaTpHBaTh B HIDKHEH YacTH HAaIOpHOro IEPEKPHITHS IIEMEHTAIHOHHYIO
ranepeto. I[Ipoexramu miaotus III u IV knaccos, a B oTAenpHbIX caydasx v miotuH II knacca
JODKHA TPERYCMaTPUBATECA BO3MOXXHOCTb BBIITOTHEHHS LEMEHTAllMOHHON 3aBechl 0e3
yeTpoiicTBa  LIEMEHTAUHMOHHOH — TalepeH  HENOCPENCTBEHHO M3  NOJOCTEH  MexIy
KOHTpgOpcaMu.

11.11 IIpu npoexkTHpoBaHHuy pa3pe3kH KOHTPQPOPCOB TNIOTHHE! CTPOUTENBHBIMH LUIBaMH
HAIUIEKHUT PacCMaTPHBATh BOSMOXHOCTD IPHMEHEHUs KaK HEMEHTHPYEMBbiX, Tak H 00BEMHBIX
6ETOHNPYEMBIX LIBOB.

11.12  Crnocobel  compsixeHus ObetOB BOJOCOPOCOB NPMHUMAIOTCH Kak  JuIA
BOA0COPOCOB rPaBHTALMOHHEIX IIOTHH B cooTBeTcTBUM ¢ 10.10 1 10.11.

HuzoBble mnepekpsITHs KOHTPGOPCHHIX IUIOTHH, HCHONB3yeMble I Mpomnycka
COPOCHBIX PacXofoB, AOMKHBEI IPOEKTHPOBATECA C YYETOM KaBUTALMOHHBIX BO3NEHCTBUH M
ITyJIbCALIHOHHEIX HArpy30K oT cOpackiBaeMoro noToxa.

11.13 TIpoexTpoBaHHE KOHCIPYKLHMH BOA06OEB KOHTPOPCHBIX MIOTHH JOIDKHO
BBINOJNHATECH B cOOTBETCTBUH ¢ 10.12.
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11.14 B cnywae mpomycka CTPOHTENBHBIX DPacxXojOB BOZBI 9YEPE3 IOJNOCTH MEXIY
KOHTpdopcamy, B 3aBHCHMOCTH OT KPEIOCTH CKaJIBHBIX TPYHTOB, CIaralollMX OCHOBAHHE,
HaJUIe)KUT paccCMaTpPHBaTh HEOOXOMMMOCTh KpeIUIeHHss OE€TOHOM MOBEPXHOCTH OCHOBAHHUSA
Mexay konTtppopcamu. Ilpm 3ToM B OGETOHHOM KpEIUICHHH CNEAyeT NpEeAyCMaTpHBaTh
YCTPONCTBO KOJIOALEB.

YBB
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I —rpebenb; 2 — konTpdoOpe; 3 — HU3OBOE MEPEKPbITHE; 4 — NPOTUBOGHIBTPANMOHHEIE YILIOTHEHHS;

5 — MacCHBHBI OrojIOBOK; 6 — NOJNOCTH; 7 — HU30BOH KJIMH; 8 — NEpPEeKpHITHA MOJIOCTEH;

9 — cwmorpoBeie raiepew; J0 -~ JapenaxuHas rauepes; 1] — JpEHa&K OCHOBAHHS,

12 — nporuBoduABTpaLMOHHas (06BIYHO LEMEHTALIMOHHAS) 3aBeca; /3 — LeMEHTaUMOHHAs rajepes;
14 — BepxoBO# KiiuH; /5 — APEHK TUIOTHHEBE

Pucynox 11 — OrpenbHble YACTH H 3j1eMeHTHl MACCHBHO-KOHTP)OPCHOMH IIOTHHBI

Pacgern! IUIOTHH HA OPOIHOCTD K yCTOﬁ‘lHBOCTb

11.15 Pacyerhl IIOTHH H HX 3JEMEHTOB Ha MPOYHOCTH, YCTOMYHBOCTE H
TPEIIMHOCTORKOCTh, @ TaKXKe kene300eTOHHBIX KOHCTPYKUMH Ha pPacKphITHE TPEIUH
HAJUIEXHT BBIIONHATH coriacHo tpeGosanmsm CIT 41.13330, CIT 23.13330, pasnena 8 u
yKa3aHHAM HACTOSINErO paszena.

11.16 TIpu npoexTupoBaHuH KOHTPHOPCHBIX MJIOTHH JOIYCKAETCA PACYETEHI IIPOYHOCTH
KOHTPGOPCHEIX TIOTHH IIPOM3BOAMTE IO OTAEIBHOCTH /IS KOHTP(OPCOB M HANOPHBIX
HepEeKPLITHE IIpn ux paboTe BAOJL ¥ IIONEpek MOTOKa, KaK 310 ykazano B 11,17 — 11,26,

11.17 B pacuerax xoHTpdOpCcOB Ha OOMIIYI0 NMPOYHOCTL B NJIOCKOCTH BIONE IOTOKA
CIeRyeT paccMaTpuBaTh (PUCYHOK 12):

JUTS MACCABHO-KOHTPGOPCHBIX TUIOTHH — OT/CIBHO CTOSALIYIO CEKIIHIO;

JUIS TUIOTMH C HEPa3pe3HBIM HANlOPHBIM MEpeKPHITHEM, MOHOJIHUTHO COSIMHEHHBIM C
KOHTphOpcoM, — KOHTphOPC ¢ MPHMBIKAIOMEH! K HEMY YacThi0 HAIIOPHOTO NMEPEKPHITHS B
npefenax NOJIOBHHEI IPOJIETa C KaXHoH CTOPOHHE KOHTpdOpCa;
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21 NUIOTHH € Pa3pe3HBIM HATIOPHBIM NEPEKPHITHEM — OTAEIBHO CTOAMA KORTphOpC.

11.18 Pacuersr obuie# NpOYHOCTH KOHTPGOPCOB, KaK NpPaBHIO, BBINOJHSIOTCS Ha
NOJHBIH COCTaB HATPY30K M BO3AEHCTBHI OCHOBHBIX M OCOOBIX COYETAHHH METONAMHU TEOPHH
YIpPYroCTH.

11.19 Harpy3ku ¥ BO3AEHCTBUSA, YUMTHIBAEMBIE B PAcueTax O IONHOMY MX COCTaBy,
ONpeeAITCs B COOTBETCTBHH ¢ 7.2 1 7.3.

Tlpn sTOM TemmepaTypHBlE H CEHCMIYECKHE BO3ZCHCTBHA ONpEREAIOTCH COINIACHO
ykazannsam 10.15.

11.20 Pacuet o6uie# mpoyHOCTH KOHTPHOPCOB B MIIOCKOCTH BIOJIE NOTOKA Ha MOJIHBIH
COCTaB Harpy3ok OKCIIYaTalMOHHOTO [EpHOAAa CICAYET BBIIONHATE B COOTBETCTBHH
¢ 10.16 - 10.19.

11.21 B Tex cny4asx, korma B pailioHe pacnoJOKEHHs MIOTHHBI B OCHOBAHMH HE
MIMEETCS MHOTONIETHEMEP3JIBIX TPYHTOB M aMIUIMTY[a CE30HHBIX KojeGaHuil HapyXHOTO
Bo3myxa He mperpimaer 17 °C, pacueTs! ofmeii IpoYHOCTH KOHTpopcoB wioTus IV kiacca
JIOTTyCKaeTCsi BBINOJIHAT METOJAMM CONPOTHBICHMS Marepuanos. B Takux pacderax
TeMIIepaTypHble BO3ACHCTBHSA MCKIIOUAIOTCA H3 PacCMOTPEHHUS; CCHCMUYECKHE BO3AEHCTRUS
BO BCeX Clydasx [peJcTaBieHbl Toiabko Ha ypoBHe II3, a cumoBoe Bo3jelcTBHE
¢uneTpyronieiics BOAb! yYUTHIBAETCA TONRKO B BHJAE CHJ NPOTHBOIABICHHUA, MPHIOKEHHBIX
Ha KOHTaKTe «OeTOH-cKasay.

VenoBus oOwielf NpOYHOCTH KOHTPGOPCOB INIOTHH, PAacCUUTHIBAEMBIX METOJaMH
COIPOTHBIEHUS MAaTEPHAIOB B IIOCKOCTH BIOJIb OTOKA, IPHHUMAIOTCS no Tabmuue 10,

u
y

# - HOpMaJbHbIE HANPSDKEHHU, ACHCTBYIOUME MO NAOIAJKaM KOHTAaKTHOFO CCUEHHA

y BEPXOBOH IpaHy,
¥  — MAaKCHMAJIbHBIE PACTATHBAIOLIME IVIaBHBIC HANPSHKCHHs Ha BEPXOBOH TIpaHu

naotHHEL, MI]a.

B ykasauHoH TabiMue npeacTaBieHbl YCJIOBHS TNPOYHOCTH, OTHOCAIMECH K
KOHTp{OpcaM, pacCUUTHIBAEMBIM B IUIOCKOCTH BAONb MOTOKA METONAMH CONMPOTHBICHUS
MaTepHajloB Ha OCHOBHBIE COYETaHMA HArpy3oK W BO3NCHCTBMi, a Takxke Ha OCOOkIC, HE
BKJTIOYAIOLIHe CEHCMHUYECKOE BO3ACHCTBHE.

11.22 HanpsxeHHs W YCHIHs, BO3HMKAKOIWIME B KOHTpdopcax NpH CeHCMHYECKHX
BO3JENCTBHAX, ONIPEAEIAIOTCS B COOTBETCTBUH C TpeGoBasuamu 10.20.

11.23 Pacyer npoYHOCTH KOHTpdOpca B HampaBlneHUH MONEPEK MOTOKAa MPOU3BOAUTCA
Ha ceficMHyeckHe BO3ICHCTBUA, HaNpaBICHHEIE BAOAb OCH IUVIOTHHB, H Ha
THAPOCTATHYECKYI0 HArpy3Ky, ecliH MexAy KoHTpdopcaMy TUIOTHHBEI pacroiaralorcs
BOZOCOPOCHL.

KoHTpdopcs! NIOTHH B pacyeTax Ha NPOYHOCTb NpPH H3rHOe B HAMPABICHUM MONEPEK
TIOTOKA PacCMATPHBAIOTCA KaK BEPTHKAIbHBIC TUIMTH, 3allleMJIEHHblE B OCHOBanwe. Ilpu
pacdyeTe KOHTphoOpca Ha OCHOBHOE M 0COOBie COYETaHHsA HArpy30K M BO3ACHCTBHMHA, HE
BKJIOYAKOIME celicMHYeckne BO3AeHCTBHSA, BepXxoBas M HH30Bas TPAHH PACYETHOH IUIMTHI
NPHHUMAIOTCA CBOGOIHBIMH; TpPH pacyeTe Ha 0co00e COYeTaHHE Harpy3oK, Coepamice
ceficMHYeckne BO3JEHCTBHUSA, BepXoBas IpaHb, a MPH HAIUYMH HU30BOTO TNEPEKPHITHA — H
HU30Bas TPaHb IUIMTBl DPACcCMATPHUBAIOTCS KaK CBOGOAHO omepTeie. JKecTKOCTh ILTHTHI
onpefieNseTcs ¢ yJeTOM BEPXOBOTO H HH30BOTO OTOJIOBKOB.

Ipn pacyere KOHTPGOPCOB Ha MPOYHOCTH B IIOCKOCTH TMOTMEPEK TNOTOKA HE3aBUCHMO
OT BBICOTHI M KJIacca COOpYXeHHs I GOKOBBIX rpaHeif KOHTp(OpCOB creayer cobioaaTsh
YCJIOBHS IPOYHOCTH:

rape o -~ HOPMAaJIbHBIC HANIPSDKEHUS TI0 TOPU3OHTAJIBHBIM IUTOMIA/IKAM Y BerOBOﬁ TpaHu,

(¢

G

51



CiI 40.13330.2012

@ — AJIA MaCCHBHO—KOHTP(OPCHBIX MIOTHH; 6 — JUIS IUIOTHH C HEPa3pPHIBHEIM aPOYHBIM
NEPEKPHITHEM; 6 — JUIA TUIOTAH C Pa3pe3HbIM HAMOPHBIM NEPEKPHITHEM;

£~ TONIIHHA KOHTP(OpCa; ¢ — AHHA CEKLMM; by — WHPHHA PACYSTHOTO CCYSHUS

Pucynok 12 - CxeMbl k pacyeTy Ha IPOYHOCTDH BIOJIb MOTOKA

IIpA pacye€Te¢ Ha OCHOBHLIC H ocoOble CcoYeTaHus HarpysoxK Hu BO3ACHCTBUH, HE
BKJIIOYAIOILME CelicMUUeCKHe BO3AEHCTBHA

U
GySO,
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rae GZ — CYMMApHBIC HODMAJIbHBIE HANpAXKCHHUA I10 TOPU3OHTAIBHBIM IHIOLIaAKaM,

OIpelieIEHHBIE pacyeTaMy NPOYHOCTH KOHTpdOpca B INIOCKOCTH BOJNB IIOTOKA
U B IIJIOCKOCTH TI0TIEPEK NOTOKa.

B cxemax pacuera KOHTpHOpCOB Ha M3ru0 INONEPeK IIOTOKa CIEAYET YYHTHIBATh
KOHCTPYKLIIO BOZOCOPOCHBIX YCTPOMCTB M APYTHX B3JEMEHTOB, MOBBHILIAKONINX JXKECTKOCTD
COOpYXEHUS B 3TOM HalpaBJIcCHUH.

11.24 Pacder HanopHEIX NEPEKPHITUH Ha MPOYHOCTH B 3aBHCHMMOCTH OT Kiacca U
BBICOTBE! KOHTP(OPCHOH MIIOTHHEI CIEAYET BHINOIHATD Ha T€ XK€ Harpy3KH M BO3ACHCTBHA H
MX COYETaHUs, YTO U PACUET TIPOYHOCTH KOHTPPOPCOB.

Tabnnua 10-Ycaosua ofOweid npoydHocTu KoHTpdopcoB mnpu  pacyere HX
MNPOYHOCTH METOAaMH CONPOTHB/ICHHS MATEPHATOB

YCI0B#s MPOYHOCTH KOHTP(OPCOB NIPH PA3AMMHBIX 3HAUEHHSIX
otHOwWeHys ¢, / ¢

CoueTaHus Harpy3ox 0.50>
,50> ¢, /t 20,25
W BO3JHCTBUIM l/ 4 / 1<0,25
(MaccuBHO-
(HHOTHHH C apO4HbIM WM IJIOCKHM
KOHTpGOpCHEIE HANOPHBIM NEPEKPHITHEM)
[UIOTHHBI) P CpeKp
1 Bo Bcex Toukax KOHTpJopca
1) n
OcHoBHBIe # Bee 0cOGbIE To¥ie| O3] S Ve Ry VYie|03] S Yeu R
2 FOpH30HTANIbHBIE CEUEHHA KOHTpdopca
1
OcHoBHEIE lo";,l 20,25y HY" 04| 0,25y, H;"
Oco6ble, He BKIIIOU
) e BITOuA OIS oi<0 lo%| > 0,25y, H5"

ceficMHYECKHE BO3ACHCTBHA )
3 T'opuzoHTANBHEIE CEUEHHA KOHTP(OpCca ¢ OCHOBAHHEM

OcHoBHbIe 0. <0 o <0

Ocobsle, He BKIIOYAIOIIHE
SOOHIE, o 6" <0 o' <0
CeHCMUYECKHE BO3JCHCTRBUS

inl MPOBEPKE IIPOYHOCTH HHU30BO# TpaHH 3HAYCHUSA 0'3 JOIYCKAeTCA OCPCAHATE Ha Y4acTKe

PAacYETHOTO FOPH30HTANBHOTO CeMEHMs MUPHHOH 4,0 M.

11.25 B 30Hax BepXOBOro OrojioBKa KOHTpdopca MacCHBHO-KOHTPGOPCHOH MIOTHHE,
UCHBITHIBAIOIMX PAcTDKCHHE B HANPaBICHWM OCH IUIOTHHEL, CICAYET IPEIyCMaTpHBaTh
KOHCTPYKTHBHOE apMUPOBAHME.

11.26 Pacyer 37€MeHTOB KOHTP(HOPCHOH IUIOTHHBEI HA MECTHYIO IPOYHOCTH CIEAyeT
MPOU3BOANTH HA TE e COYETAHMS HArpy30K M BO3JCHUCTBUIA, YTO M pacyeT obIei NpoyHoCTH
TUIOTHHBL.

PacyeT MeECTHOM MPOYHOCTH BONOCIAHBHOTO HOCKA, OBIKOB, pa3fieNbHBIX H
OTP@XJAIOWNX CTeH, KOHCTPYKLME BORZONPHEMHBIX OTBEPCTHH TYpOMHHBIX BOJOBOLOB U
9JIEMEHTOB CTPOMTENBHRIX M OKCILTYaTallMOHHBIX BOJOCOPOCOB, ONpEJENCHHE MECTHBIX
HarpsOHKEHUH BOKPYr OTBEPCTHH M APYTHX APOEMOB B KOHTPGhOPCaX HOJKEH BBIMONHATHCA B
¢00TBeTCTBHH ¢ 10.22.

PacueT KOHCONBHBIX BBEICTYNOB KOHTP(OPCOB MUIOTHH C apOYHBLIMH H IUIOCKUMH
MEepPEeKPHITHAME Ha MECTHYH NpPOYHOCTh, @ TalOKe pacyeT I[UIMT HH30BOTO MEPEKPBITHS
HaJ/IeXUT NPOM3BOANTE coryiacHo ykazaHuam CIT 41.13330.
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11.27 Pacder ycToWuMmBOCTM KOHTPOOPCHBIX ILIOTHH HAIUICKHT [POM3BOJHTL B
cootsercTBuM ¢ 10.24 - 10.27.

JUis MaccHBHO-KOHTPGOPCHBIX IUIOTHH CIEAYET BHINONHATE PacyeT yCTOWYHUBOCTH
OTHAENTBHO CTOAIUMX CEKLMH; JUI IUIOTHH C APOYHBIMH M IUIOCKUMH MEPEKPHITHAMH —
OTHEbHO CTOSLINX KOHTP(HOPCOB.

11.28 T'myGuHy 3afenKku KpyIHBIX DasphIBHBIX HapyIIEHHH B CKaJbHOM OCHOBAaHHH
CIEAYyET ONpEAENATb NO pe3ylbTaTaM pacyeTa HaNpSHKEHHOTO COCTOSHHUS IUIOTHHBI
COBMECTHO CO CKaJIbHBIM OCHOBAHHEM € YYE€TOM HEOAHOPOJHOCTH OCHOBAHHA.

11.29 Pacuer npoyHOCTH KOHTPQOPCHBIX MIOTHH W HX DJIEMEHTOB B CTPOMTENBHBIH
TIepHOJ CIIEAYET BHIIOTHATE B COOTBETCTBHH ¢ yka3aHuamu 10.28.

11.30 BeToHHbIE KOHCTPYKLUHH KOHTP(HOPCHBIX MIOTHH BCEX KJIACCOB, HE3aBHCHMO OT
BBICOTEI COOPYMXEHMH, CIIEAyeT PAaCCUHTLIBATE N0 00Pa30BaHMIO TPEIIMH OT TEMIIEPATyPHBIX
Bo3nelcTauil B cootBeTcTBHH ¢ 10.29.

12 Apounble 1 APOYHO-TPABHTANMOHABIE INIOTHHBI
KoncTpyupoBanne MJI0THH B MX 2JIeMEHTOB

12,1  KoHCTpyHpoBaHHE apOYHBIX M apOYHO-TPAaBHTAUMOHHBIX TUIOTHH W HX
3JEMEHTOB CIEAYET BBINONHATh B COOTBETCTBHH ¢ YKAa3aHMAMM pasjena 6 M HacTOAILEro
paszena.

12.2 ApouHbIE U apOYHO-TPABUTALIHOHHbIE TUIOTHHEI CICAYET IPOSKTUPOBAT:

mpu [,/h<2 (rme /, — INMHA XOpAB! apku O rpeGHIO MIOTHHBL, A — BhICOTR

TUIOTHHBI) W TPEYroAbHOH (GopMe ylleass — ¢ apKkaMH KPYTrOBOTO O4YEPTaHHA NOCTOAHHON
TOJIUMHEI WK C MECTHBIMH YTONIUCHAAMH Y TIAT;

mpu 2 < I,/h <3, npu Tpaneuenfantnuoil unu 6nM3KoN K Hel (opMe YIenbs —
JBOSKOW KPUBH3HEI C apKaMH NEPEMEHHOH TONIMHEI H KPHBU3HBL,

npu [, /h>3 — apousbie i apOYHO-IPAaBUTALMOHHEIE IUIOTHHBI ¢ apDKAMH TIEPEMEHHOM

TOJIVHE], KPUBU3HA KOTOPBIX, KaK IIPaBUJIO, YMEHBLIaeTcss OT KJIo4a K MATaM; BBIGOp
KPMBU3HB! [UIOTHHBI KaK B TOPH30OHTaJbHOM, TaKk M B BEPTUKAIBHOM HaNpPaBICHHUSX
NPOU3BOAMTCA U3 YCIIOBHUS ONITUMAILHOTO HATIPSDKEHHOTO COCTOSHUSA COOPYXKEHHS;

B HECHMMETPHYHBIX CTBOPAX U HA HEONHOPOIHBIX OCHOBAHMUSX — C APKaMH HEKpPYTIIOTO
OYEPTaHHUS IEPEMEHHON TOJIILKHEL,

12.3 Ha HavyaneHBIX CTaOUsAX IPOSKTHPOBAHHSA BBIOOP KOHCTPYKUMU U (POPMBI IIOTHHEI
JOMYCKaeTCs MPOBOAUTE Ha OCHOBAHHH TPHOIMKEHHBIX METOOB pacyeTa U aHaJIOroB,

12.4 KpuBu3Ha apoyHOil NIOTHHL! B BEPTHKATIBHOM HAMPABICHUH JOKHA YTOYHATHCA
C yd4eroM oOecHeYeHHs YCTOHYMBOCTH OTACABHO CTOAMIMX CTONGOB W CEKUME B
CTpoUTebHEIH meprol. IIpH 9TOM yIHTBIBAIOTCA CXEMBI BO3BEAEHHUS IUIOTHHBI, KOHCTPYKIHA
MEKCEKLHOHHBIX [IBOB Y CPOKH MX OMOHONMYHMBAHHS, HCTOJL30BAaHHE MOAAEPKVBAIOLIUX
KOHCTPYKLWM (BPEMEHHBIX WM TIOCTOSHHEIX), 'PaUK NOIbeMa YpOBHS BOABl B BEPXHEM
Opethe MIOTHHBI ¥ TEMNIEPATYPHOTO BO3ACHCTBHS,

12.5 B KOHCTPYKLIMH apOYHOH MIOTHHBI CENYET MpeXycMaTpUBaTh Pa3pesKy IIOTHHE
Ha CEKLHMM CTPOMTEIbHBIMM IIBAMH, KOTOPBIE HE0OXOOWMO OMOHONHYMBATE HEPEN
3aMOJHEHWEeM BOAOXpaHunHia. CTPOMTENbHBIE IIBBl apPOYHBIX IVIOTHH JOMKHBEI OBITH, Kak
NpaBWiiO, BEPTHKANGHBEIMK H MMeTh WTpabbl. IlocrenoBaTeNbHOCTH OMOHONMYMBAHUA M
TeMmIepaTypa 3aMbIKaHUs IIBOB JOKHBEI OMPENENATECSA C Y4ETOM HANMPSHKEHHOTO COCTOSHHUS
TUTOTHHBIL.
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IIpu OPOEKTHPOBAHUM CNEAYET PaccCMaTpHBaTh HEIECOOOpPa3HOCTh PETYIHPOBAaHHA HE
TOJBKO CPEAHHX TEMIIEPATYP, HO M TEMIIEPATYPHEIX IPAIMEHTOB IPH 3aMBIKAHHH.

12.6 TIpu conpshk€HUH IUIOTHHBI ¢ OCHOBaHMEM B HEOOXOAMMBIX CIydasx CIEAyeT
TIpeycCMaTpuBaTh MEPHI IO YKPEIUICHAIO OCHOBAHHA:

3a/ieJIKy Pa3loMOB, KPYIHBIX TPELIHH H NYCTOT IyTEM YCTPOWCTBA OGETOHHBIX H
xene300eTOHHBIX MPOOOK WM CBaif JUIs mepefady YCHIHS OT IUIOTHHBI BIIYyOb CKaJbHOIo
MaccuBa.

12.7 OnupaHHe INOTHHBI Ha OCHOBAaHHE JOJDKHO OBITH 00ECIIEUEHO N0 IOBEPXHOCTH,
HOpMaNbHOH K OCAM apoK MOTHHBL IIpH 9TOM IO KOHTYpPY IUIOTHHBI IIPH HEOOXOAMMOCTH
HaIUICKHAT NPeLyCMaTPUBATh YCTPOHCTBO KOHCTPYKUHH, YIyUINAIOLIMX YCAOBHA ONHPaHHUS
(Geperossie yCTOH, ceano, npodka, HE3aMOHOJIMYEHHBIE CTPOUTEIILHEIE IIBEI B BEPXHEH 9acTH
6eperoBelX CeKIMH MNOTHMHEI M Ap.). JlomyckaeTcs odepTaHHMe NATHI APKH IPUHAMATE
KPHMBOJIMHEHHBIM WM NTOJHTOHANBHEIM.

12.8 PanuonansHas riyGuMHA Bpe3KH NOJDKHA ONMPENENATHCSA, HCXOAd H3 YCIOBHSA
obecrieyeHuss ycTOHYMBOCTH OeperoBblx yMOpoB H OnaronmpHATHOro HANMPsSHKEHHOTO
COCTOSHHUA B TENE MJIOTUHEL H CKAIBHBIX NIPHMBIKAaHHAX.

Jns yMeHbIIeHWs HANMPOKEHHH Ha KOHTAKTe IVIOTHHBI C OCHOBRHHEM CIEAYET
paccMaTpuBaTh YCTPOHCTBO MECTHOTO YTOJIIECHHS TUIOTHHEI [XO ONOPHOMY KOHTYpY.

ApouHyi0 MIOTHHY HEOOXOOHMO OTACHATh KOHCTPYKTHBHBIM IIBOM OT Hpobiw,
pacrnonoxeHHoH B Hanbosee y3Koii IeNeBHAHON YacTH yIIeTbs.

12.9 TIpy nNpPOeKTHPOBAHHH CONpSDKEHMS IUIOTAHEL C OCHOBAaHHEM B Ciydae
BO3HMKHOBEHMS PAaCTATHBAIOIIMX HAIpPSKEHHH Ha KOHTaKTe MIOTHHBI C OCHOBAHUEM B 30HE
BEPXOBOH I'PaHM CleLyeT IPERYCMaTpPHUBaTh:

HAKJIOH HIDKHErO Y4YacTKa BEPXOBOH IPaHH IyTeM CMEMICHHS B HWKHHR Obed
HIDKENIEXKAIUX TFOPH30HTAIBHBIX CEYEHHH OTHOCHTENBHO BBINCNEXAMHX C Lebio
KOMIIEHCAWH PAaCTATHBAIOIIMX HANPSKECHUH IeHCTBIEM Beca OETOHHOM KIIaIKH;

YCTPOKCTBO LIBa-Haxpe3a.

Cnenyer Takxke paccMaTpUBAaTh LeNecoOOpa3sHOCTh YCTPOHCTBA B OCHOBAaHHM Iepen
TUIOTHHOM BepTHKAIBHON mpope3su (wiens) riay6uHoi (5-10) % OT BBICOTBI ITOTHHBL

12.10 BogmocOpocHble YyCTPOHCTBA apOYHBIX M apOYHO-TPaBHTAIMOHHBEIX ILIOTHH
CliellyeT IPOeKTAPOBATE € YYETOM COOTBETCTBYIOIIMX TpeGoBaHuH pasnenos 6, 8 u 10.

PacueTsl JIOTHH HA IPpOYHOCTD H yCTOﬁqﬂBOCTB

12.11 PacueTsl apoyHbIX W apOYHO-IPABUTAlHOBHBIX [UIOTHH ClEAyeT IPOU3BOAUTE B
COOTBETCTBHH ¢ TpeGOBaHUAMM pa3fenoB 7 ¥ 8 U yKa3auuAME HACTOALIETO Pa3fiena.

12.12 Pacder Hanps>KeHHO-Ae)OPMHUPOBAHHOTO COCTOSHMA apOYHBIX M  ApOYHO-
rPaBUTAIIOHHBIX IJIOTHH CJIEAYET NPOM3BOAUTD € YUETOM IOCIE0BATENLHOCTH BO3BENCHHS
NUIOTHHEIL, OMOHOJIWYMBAHKS LIBOB M HANIONHEHHUS BOAOXPAHWINIIA.

Pacuerst motun III u IV xnaccos, a Takke NpeaBapHTENbLHELIC PACYEThI IIOTHH BCEX
KJ1aCCOB JIONYCKAEeTCs BHINOIHATH YIPOIICHHBIMH METOAAMH.

12.13 Tlpu pacyere apodYHEIX M apOYHO-TPABHTAIMOHHEIX IUIOTHH C YYE€TOM PacKpBITHS
CTPOHTEIBHBIX INBOB M TPEI[MH OIEHKA IIPOYHOCTH COOPYXEHHS MPOU3BOANTCS IO
IPOYHOCTH GETOHA CIKATOH 30HBL.

OuneHxky NPOYHOCTH CIEHyeT BBIIONHATE C Y4eTOM IIOBBILICHHS DPacYeTHOIO
CONpOTUBNeHNs GETOHa [PH BCECTOPOHHEM CxkaTHy B cootercTBunm ¢ CI141.13330.

12.14 PacueTsl NpOYHOCTH ¥ YCTOWYMBOCTH IUIOTHH HA CEHCMMYECKME BO3JIEHCTBUSA
clenyer Npou3BoAUTH B cooTBeTcTBHH ¢ 10.15 ~ 10.17 ans mambonee HeGnaronpusTHOrO
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HalpaBleHMd OJTHX BO3JEHCTBHHM, a TIpH pacyere [0 AMHAMUYECKOH Teopuu
ceHCMOCTOMKOCTH — C Y4eTOM TpeX (IIpH PEIIEHHN TPOCTPaHCTBEHHEIX 3a1aY).

PacueTs! MPOYHOCTH CIENYET BHIOIHATD C YYETOM PACKPHITHS CTPOUTENLHBIX [IBOB H
TPEIIMH AJ1s pa3Iu4HBIX YPOBHel BepxHero Obeda.

12.15 Jlns apouHbIX ¥ apOYHO-IPABUTALMOHHEIX [UIOTHH CIEAYET BHINOTHATE PacHeTh
YCTOHYHBOCTH OEPETOBBIX CKAIBLHEIX YIIOPOB.

Jlnst II0THH B LIMPOKKMX CTBOPaX (TpH I, /h>3) HONONHUTENBHO HALIEHKHT BBINOTHSTS

pacyeT obuieH yCTOMYMBOCTH IUIOTHHBEI COBMECTHO CO CKaJbHBEIM OCHOBaHMEM. Bo Bcex
ClIy4asx CNEHyeT BBLIMOJHATE PacyeT MECTHOH RPOYHOCTH (YCTOMYHMBOCTH) B OCHOBAHWU
IJIOTHUHBIL.

12.16 Ilpm pacuere yCTOHUMBOCTH OeperoBhIx YHOPOB M HANPSKEHHO-
Ae(GOPMUPOBAHHOTO COCTOSHUS OCHOBAHMA IUIOTHH YYHMTBIBAIOTCA CIEAYIOWIME HAarpy3Kd H
BO3JCHCTBHA: yCHIHWs, MEPEAalollyecs OT IIOTHHBEL, COOCTBEHHBIM Bec ckanpHOro GlOKa,
GUABTPALMOHHBIE ¥ CEHCMUUECKHE BO3IEHCTBUS.

12.17 Pacuer ycTOHYHBOCTH OeperoBBIX YNOPOB JO/KEH NPOM3BOIUTHCH, UCXOAA U3
aHANH3a TIPENEILHOIO COCTOSAHHS OTAENBHBIX CKAJBHBIX OJIOKOB, BBIIEIAEMBIX C YYETOM
HH)KCHEPHO-TEOJIOTHYECKHX,  TEOKPHONOTHYECKHX M TOMOrpadMYeckux  yCJOBHIA.
YcroHunBocTs 6Geperosoro ymnopa ONpelelNseTcs IO pe3yibTaTaM pacyeTa HanMeHee
YCTOHYHMBOrO CKaxbHOro GIIoKa.

12.18 Tlpu pacueTax MPOYHOCTH U YCTONYMBOCTH apOUHBIX ¥ APOYHO-TPABHTALIMOHHEIX
TIOTHH, Kpome KO3(QOHULUUEHTOB yCIoBUA paboThl Y,,, NPHBEJEHHBIX B Tabmuue 6, cleayer

YUHTEHIBATh K03 HIHEHTD! YCIOBUH paboTH ¥, , IpHBeaeHHbIe B Tabnuue 11.

12.19 Tlpu pacueTe TUIOTHHBI CHGAYeT YYMTBIBATh BIMSHHE Ha €€ HECYyIyo
CHOCOOHOCTH BONOTPHEMHBIX U BOJOCOPOCHBIX COOPYXKEHHH, PACHONOXKEHHBIX B Tele
TUIOTHH.

[lpy pacuere apouHOH M apOYHO-TPABUTALIMOHHOMN ILTOTHHBI Ha OOLLYIO MPOYHOCTE Oe3
ydeTa ocoOeHHOCTEH paboThl OTACITHHEIX IEMEHTOB (ObIKH, rpeOeHb, BOJOCIUBEI, SJIEMEHTE
BOJONPUEMHHKA, HANOpHHE TPYOOMPOBOAEl M ApP.) YKAa3aHHBIC 3JE€MEHTBl HE0OXOAHMO
PaccuHTHIBATh HAa MECTHYIO HPOYHOCTb.

12.20 PacueThl HanpseHHO-AEHOPMHPOBAHHOTO COCTOSHMS M MECTHOH NMPOYHOCTH
OCHOBAHMA apOYHBIX M AapOYHO-TPABUTALHOHHBIX IUIOTHH CJIEAYeT MpOU3BOAUTL B
cootserctBuM ¢ CIT 23.13330. TIpu 3TOM Y4HTHIBa€TCS BO3MOXKHOCTH 06pasoBanud obnactei
nuacTHyeckux aedopManyii B GeperoBbix OPMMBIKAHMAX IUIOTHHBL. Ecim  ycnoBus
IPOYHOCTH JUIS HOBEPXHOCTEH OCMabIeHNS CKaTBHOTO MAacCHBA HE BBITIONHAIOTCA, CIEXYET
NpeayCMaTpUBaTh MEPOIIPUATHs coriacHO 12.6.

Tlpy Hanmuuuy HOCTOBEPHBIX JaHHBIX PEKOMEHAYeTCS YYMTBIBaTH B pacyerax
HaIpsKEHHOTO COCTOSHUS W OLGHKE MPOYHOCTH OCHOBaHMS ecTecTBeHHoe (GrIToBOE) TIONE
HanpsHKCHUM.

Ta6auna 11 —3HaueHus kodpPuumenTa yciaoBuii paGorTbl APOYHBLIX H APOUHO-
rPABHTALHOHHBIX MJIOTHH

Buas! pacuetoB KosthdurmenT ycnoBuii paGoTsl ¥, 4,

1 Pacuers! o61el mpouHOCTH apOYHBIX H aPOYHO-
TpPaBUTAHUOHHBIX NJIOTHH!

110 PACTAKEHHIO Yeda1 = 2,4

110 CKATHIO Yedat = 0,9
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Oxonuanue mabnuyor 11

Bunn pacueros Koadurment yenosmii paboTh! Yo,
2 PacueTs! ycTONYUBOCTH GEperoBEIX yIOPOB MIOTHH Yeda2 = 1,0
TpY Y4YETe Harpy30K OCHOBHOTO ¥ 0c060ro coueTaHus
6e3 ceficMHyecKux Bo3aelcTBH
3 Pacyertsl o6u1efi yCTORYHBOCTH IIOTHH B LIMPOKHX Yeda3 = 1,1
CTBOpax MpH yYeTe Harpy30K OCHOBHOTO 1 0c0Goro
coyeTaHus 6e3 celicMUYecKuX BO3AeHCTBHI
4 PacueThl yCTOHYHBOCTH GeperoBhIX yHOpOB U o611l Yedas = 1,1
YCTOMYMBOCTH MIOTHH NPH yUeTe CeHCMHYECKMX
BO3JCHCTBHH

MpumeyaHne— IIpn HAMYHY HECKONBKHX (aKTOPOB, AEHCTBYIOMMX ONHOBPEMEHHO, B Pacyer
BBOJAMTCA MPOM3BEACHHE COOTBETCTBYIOMMX K0I()OHULMEHTOB yCHOBHH paboTht (HampuMep, NpH pacuerax
obuie#f  yCTOHYMBOCTM TIIOTMHH B IIMPOKMX CTBOpPaX C Y9YETOM CEHCMMYECKUX  BO3AEHCTBUI
Yedo = Yeda3*Yedas = 1,1%1,1 = 1,21,

13 Odecneuenne 0€30ACHOCTH MJIOTHH

13.1 [lna obecneyennss Ge30macHOCTH IUIOTHH HEOOXONMMO MpeLyCMAaTpHBATh
KOMIIEKC MHXKEHEPHO-TEXHUMECKUX H OpPraHH3allHOHHbIX MEPONIPHATHIA, B TOM YHCIIE:

YCTaHOBJIEHHE B MPOEKTE KPUTEpHEB 6E30MaCHOCTH B BUJE KPUTEPUAJIBHBIX 3HAYESHHH
JAWMATHOCTHYECKMX  [OKasaTeliel  COCTOSIHHSA  COOPYXEHHS, XapaKTepHU3YIOMX  €ro
6e30macHOCTh: TMepeMelenns, aedopManyy, HapsHKeHus, (QHIPTPAIMOHHBIE PACXOMBI,
NbE30METPUUECKHE HANIOPB! QHIBTPALMOHHEIX BOA 1 Ip.;

OCHAalCHHE  THAPOTEXHHYECKUX  COOPYMEHHMH  TEXHMYSCKHMH  CpPEeACTBAaMH,
00eCIeYnBAlOIIMH KOHTPONb HMX COCTOSHHA; OpraHM3alss H [POBEIEHHE HATYPHBIX
HaOIIOJeHHUI 338 COCTOSHUEM COOPYKEHHH;

TIPOBEJEHHE PETYIAPHBIX 00CIeN0BaHUH COOPYKEHHH,

HatypHble nabmrogenns

13.2 B mpoekrax GeToHHBIX M xene300eToHHbIX rmuotud I, II u III xmaccos, B uX
OCHOBaHMM M O€peroBbIX MNPUMBIKAHHMAX HEOOXOAMMO IpEdyCMAaTpHBaTh YCTaHOBKY
KOHTPOIBHO-H3MepuTeNbHOH anmapaTypsl (KHIA) mist mpoBefeHHs HaTypHBIX HaGmoaeHHM
338 COCTOSIHHEM COOPYXKCHHMH, MX OCHOBaHMM M OeperoBBIX NPHUMBIKAHUHM Kak B MEPHOX
CTPOUTENBCTBA, TaKk W B MPOLECCE OKCILTyaTalMy, ¢ HPUMEHEHHEM, KaK M[paBHIIo,
aBTOMATH3UMPOBAHHOM  CHCTEMBI  ONpOCa  KOHTPOJNILHO-W3MEPUTENBbHOH  ammapaTypel
(ACO KHA).

Jna nrotun 1V knacca ycranoky KMA crneayeT 060cHOBaTS.

BusyanbHble HaGIIONEHNA NPOBOIATCSA HAa KaXKIOH IUIOTHHE, HE3aBHCHMO OT Kjacca
COOPYKEHHH.

13.3 Hatypuele HaGmoneHus Ha O€TOHHBIX M )KeJNE300€TOHHBIX IUTOTHHAX CleayeT
NPOBOANTS 10 MPOrpamMMe, pa3paboTaHHOH NPH NPOEKTHPOBAHHN U YTOUYHAEMOIi B poLecce
CTPOMTENbCTBA, BPEMEHHOH M IOCTOSHHOH OKCIUTyaTallid coopyxenus. IIporpamma
HaTypHBIX HabmioneHMi ROMKHA COJNEPHKAaTh COCTaB M 06beM HATYpHBIX HabMIONeHHH U
uccrenoBaHuH, cucreMmpl pasMeweHns KUA, Meromuky cbGopa m 06paboTkk JaHHBIX
M3MEPEHUH, CHOCOOBI WX aHamusa AN JUarHOCTUPOBAHMS COCTOSHUS COOPYXKEHMS Ha
PasIHYHBIX 3TaaX €ro CTPOMTENBCTBA ¥ SKCIUTYaTalUH.
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13.4 B npoliecce CTPOMTENBCTBA OCHOBHBIMH Lie/IIMH HaTYPHBIX HaOIIONCHAN NOIKHBI
OBITh:

OIICHKA TEXHOJIOTHH BO3BEJICHHA OCTOHHBIX MACCHBOB (TPEUIHHOCTOHKOCTh OeToHa,
TeMIIepaTyPHEIHA PeXHM, COOIIONEHNE IPOEKTHOTO rpadika OeTOHHBIX paboT);

Ka4CCTBO OMOHOJIMYHUBaHHUSA HpO(l)IfIJIH TIJNIOTHHBI,

COOTBETCTBHE HCIIOJIB3YEMBIX COCTABOB OETOHA NPOSKTHBIM.

Ilo pesynsTaTaM HaOMIOACHMH CTPOMTENHLHOTO IEPHOAA JNOJDKHBI KOPPEKTHPOBATHCS
TEXHOJIOTHIECKHE MEPONpPHATHA, BBIABIATECA OedekTHele 30HH (IUI0XO NpopaGoTaHHBIH
OeToH,  HEKayecTBEHHAs  LEMEHTAMA  MEXKCTONGYATHIX  INBOB,  TEMIEpaTypHOE
TperuHo00pa3oOBaHme).

13.5 HarypueiMu HaGXOACHWSIMH B IEPHO)] HAIIOJHEHWS BONOXPAHUIHINA JOJKHO
YCTaHaBJIHBATHCH:

BOJOINIPOHMIIAEMOCT, O€TOHa HANOPHOH IpaHH (BLIABISIOTCA OdYard (HIBTpALMH U
JXethekTHEIE 30HbI 6eTOHa);

3aKOHOMEPHOCTH  (OPMHPOBaHHS  HanpsHKEHHO-AEPOPMHPOBAHHOTO  COCTOSHHS
IUTOTHHBI Ha KaX/0M 3Talle I0JbeMa YPOBHS BepXHero 6neda.

13.6 Tlpu noCTOAHHOM SKCIUTyaTaluy COOpY)KeHHs IO FaHHBIM HAaTYPHBIX COOPYKeHUi
HeoBxoAnMo:

onpeennTh (paKTHYECKYIO CXeMY CTaTHYeCKO# pabOoTHl CHCTEMBI IUIOTHHA-OCHOBAHME
¥ €¢ OTJIHYME OT PACUETHOH CXEMEI IO IPOEKTY;

YTOYHHTb COCTaB AWArHOCTHYECKHX IIapaMeTPOB, HCIONb3YEMBIX JUIL OIEHKH
6e30macHo# pabOThI NIOTHHEI,

pa3paboTaTh KpHTCpHaIbHbIE 3HAYCHMS IMATHOCTHYECKHX MOKasaTeneil HaNexHOH
IKCIUTYaTaIliH,

13.7 CocraB KOHTpOIHPYEMBIX Ha 00BEKTE NapaMeTPOB JOJDKEH NO3BOJIATH OLCHUBATEL
IPOYHOCTb, YCTOHYHBOCTh M BOJOHENPOHMALAEMOCTh ILUIOTHHBL, a Takke ACHCTBYIONIHE Ha
COOPYKCHUE HAaTPY3KY ¥ BO3/IeHCTBHA.

B ofmem ciayuae mnpr OCYMECTBICHMM KOHTPOIBHBIX HATYPHBIX HabmoneHuil 3a
paboToit GETOHHBIX IIOTHH B COCTAB HAOMIOAAEMBIX IaPaMETPOB NOMKHBI BXOXHUTB:

YPOBEHb BOZBI B BEPXHEM M HIXKHeM Obedax;

YPOBEHb HAHOCOB B BOAOXpaHMIHIIE M (HU3HKO-MEXaHHYECKHE XapaKTePUCTHKH
HaHOCOB;

DPOTHBOJABIIEHHE BObI 110 KOHTAKTY COOPYXKEHUS C OCHOBAHHEM M B TeJC TUIOTHHBI,

TEMIICPATypa Hapy>XHOTrO Bo3dyXa (CpelHECYTOYHAs) B CTBOpe I'HMApPOY371a, BOIBI B
BOZIOXPaHMIMIIE ¥ B HIDKHEM Obede;

AMHAMMYECKHE BO3ZeHCTBUA (paboTa ruApoarperatos, BO3IHCTBEE COPOCHEBIX BOIHBIX
TIOTOKOB);

ceficMuueckue BO3NCHCTBHA (HapaMeTphl CEMCMHYCCKHX KONeOaHMI OCHOBAaHMS H
COOpYKEHHS);

BePTHKaIBHBIE (0CajKa) ¥ IOPM3OHTANbHBIC (CABHI, NPOrub, HAKIOH) MEPEMELIEHHS
XapaKTePHBIX TOYEK [UIOTHHBI ¥ OCHOBAHHS;

packpbiTye aehopMalMOHHBIX OIBOB U B3aUMHOE CMEUIEHNE CEKIUT;

PAcCKpPBITHE IIBA [0 KOHTAKTY IJIOTHHE! C OCHOBAHHEM;

PacKpbITHE CTPOMTENBHBIX IIBOB ¥ TPEILINH B GETOHHON KIa/KE;

r1apamMeTpEI re0INHaMHYECKHE;

(HUIBTPaLMOHHEIH pacXo/] 4epe3 Teo IIOTHHEI, OCHOBAHHE ¥ GEperoBrIe IPHUMBIKAHHU,

XAMHYECKHI CoCTaB BOABI BOJOXpaHMAMIIAZ U  NpodHiIbTpoRaBuIeiics BOXEI,
TeMIepaTypa GUIBTpyromecs BOJbI,
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XHMHYECKas ¥ MeXaHnueckas cy(do3usa rPyHTOB OCHOBAHHUS;

(hH3AKO-MEXAHNIECKIES XaPaKTEPUCTHKY OSTOHA Pa3IMYHBIX 30H IUIOTHHB! (IIPOYHOCTS,
BOJOHENPOHULIAEMOCTS,  MOPO30OCTOMKOCTb, CTATHYECKHH H  JUHAMHYECKMH Moxynm
YIOPYTOCTH ¥ Ap.);

MEXaHUYECKUE TOBpEX/IeHNs OeTOHHOM KIanKy;

TEMIIEPaTYPHOE COCTOSHHUE IDIOTHHEI H OCHOBAHHS,

HanpsHKEHHOE COCTOSHHE IIIOTHHEI,

HalpsHKeHHOE U e OpMUPOBAHHOE COCTOSHUE GEPEroBLIX CKIIOHOB;

THApaBINKa TOTOKA Ha BOAOCOPOCHBIX COOPYXEHUAX U B Obedax;

NOBPEXCHHA OCTOHHBIX [TOBEPXHOCTEH BOJOCIMBHBIX IPaHEH, Ma30B 3aTBOPOB M 30H
TICPEMEHHOTO YPOBHS BO/IBI;

HOBPEXICHUS BOROOONUHEIX yCTpoicTB (Bof060H, pucbepMa, MepexofHOe KpeILUICHHE);

Pa3MBIBBI OCHOBaHMA B HIXKHEM Obete IHApOy3Ios;

HanpsXeHHoe U 1ehOpMHUPOBAHHOE COCTOSHHE OEPEroBhIX CKIOHOB.

B cocTaB KOHTpONBHBIX HaTYpHBIX HaOMOAeHHUH 3a paboToi jkene300eTOHHEIX IIOTHH
HIM  KENe300CTOHHBIX SIEMEHTOB OGETOHHBIX IUIOTHH, KDOME NEpPEYHCIECHHEIX BBINE
IIoKasaTelnell COCTOAHAUS, JOMMKHEI BKIIFOYAThCS TakOKe:

HaNpsSKEHNs B apMarype (COOTBETCTBYIOIHE KOHCTPYKIIHH KeNe300€TOHHBIX IUIOTHH,
aHKePHBIN [TOHYP, xene300eToHHAs 060/I10UKa BOJOBOJOB U T.11.);

HaNpSKEHUs B METAJUINYECKOH 060JI09Ke HAaTlOPHBIX BOJOBOJOB U CHHPATBHEIX KaMep
THAPOArperaTos;

TPEIMHEI B 6€TOHE JXene300eTOHHBIX KOHCTPYKIHH;

TPEIUHEI B 3aIUTHOM cJioe 6eTOHa BJIOJIb CTEPKHEH apMaTyphl; OTCIOCHHE 3aIUTHOTO
cios GeToHa;

KOppo3us apMaTypsl B 6€ToHa;

MEXAHHYECKHE IIOBPEIKACHNS apMaTypEL.

13.8 Cnenmansusic HaOMOACHHS OPTaHU3YIOTCH C HCCICNOBATENbCKAMHA LEIAMH IS
IIONyH4EHHs JaHHBIX, CBA3aHHBIX C HEOOXOMMMOCTEHIO MOATBEPXKACHHAS MPOSKTHBIX PENICHHI,
COBEpLICHCTBOBAHMA METOJOB DPACUETOB, MOJENLHBEIX HCCIENOBAHUI, OIpPENENCHHA B
HATYpPHBEIX YCJOBHAX OCHOBHBIX MEXaHWYECKHX XapaKTepuCTHK OeroHa, BbIGOpa
ONTHMAILHBIX METOXOB NpPOM3BOACTBAa paboT M yclnoBuH dKciwtyarauun. OObeM H
COJISPXKAHNE CHCHHUANBHBEIX HATYPHBIX HAOIOJCHHH  ONpeAeisioTcs  NporpaMMaMu
HCCIIel0BaHUH B COOTBETCTBHH C M3yYaeMBIMHA Ha JIAHHOM IIOTHHE BOIPOCAMH.

13.9 B npoextax GeTOHHBIX M >Kene300eTOHHBIX IIOTHH | Kmacca npu pacyeTHO#
CeHCMMYHOCTH IUIOIAJKN CTPOUTENbCTBa 7 Ga/ioR U BHINE, a Taioke wiothH Il kiacca mpu
pacyeTHOM CEHCMHYHOCTH IUIOMAJAKH CTpOMTENbcTBA 8§ OammoB M  BRINE ClEAyeT
IIpeTyCMaTpHBaTh CACTEMY FeOAHHAMUIECKOTO MOHATOPHHTA.

O06caenoBanue MJIOTHH

13.10 B cooTBeTcTBHY €O cTatheil 9 [1] B mensax BHINOJIHEHAS KOHTPOJIA 33 COCTOSAHHEM
THAPOTEXHAYECKUX COOPYKEHHH, B TOM UHCIEC IUIOTHH, JOJDKHEI POBOJUTHCA PETy/IsApHBIE
06Cnen0BaHNA COOPYKEHHMIT C IPUBJIEYCHNEM CIICIIUATTH3HPOBAHHEIX OPTraHN3aIHi.

13.11  Pesymprartel 0GCIENOBaHMI THAPOTEXHHYECKUX COOPYXKCHMH  JOIKHBI
odopmisTecs B Bume AKTa OGCIENOBaHMA YCTaHOBIEHHOH (OpMBI C 3aKIIOUCHHEM 06
ypoBHe GE30MAacCHOCTH THAPOTEXHUYECKHX COOPYXEHHH (COOTBETCTBMH COODYXKECHHUH
HOPMATHBHBIM KpUTepHsAM Ge30MacHOCTH) M IepeddeM Mep (B ciydyae HeoOXOIMMOCTH)
MOBEILIEHHS HATEKHOCTH H obecrieueHus 0e30MacHOCTH THAPOTEXHMYECKHX COOPYKEHHH.
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Ounenka 6e30NaCHOCTH IJIOTHH

13.12 Omuenxa Oe3omacHOCTH OETOHHBIX M KeI€300€TOHHBIX IUIOTHH [OJDKHA
OCYIIECTBIIATECS IyTEM CONOCTABIICHHS:

KOHTPOJIMPYEMBIX Harpy30K H BO3CHCTBHI C IIPMHATEIMH B IPOEKTE;

3HAYCHUH KOHTPOJNMPYEMBIX NOKa3aTelell COCTOSHHA IUIOTHHBEI MO YCJIOBHAM ee
TIPOYHOCTH, YCTOHYMBOCTH U  JOJTOBEYHOCTH ¢  KPHTCPUANLHEIMH  SHAYCHHIAMHE
JIMarHOCTHYECKUX MoKa3aTeneii.

13.13 KpurepuansHble 3Ha4YeHHs KOHTPOIMpPYEMBIX NOKasaTeiefi COCTOSAHMSA
COOpYXeHHs (TlepeMelleHUs, HaNpsDKCHHs, PacKpbITHS IIBOB, Ibe30METPHYECKHH Harop,
(GUILTPALMOHHEBINA PacXo Y Jp.) JOMKHEI pa3pabaThiBaTrhCs B NPOEKTE M YTOUHAIOTCA B
npolecce SKCIUTYaTallid COOPYXEHHS HA OCHOBE pPEeTPOCHEKTHBHOH MaTeMaTH4ecKoi
MOIENH, YYMTHIBAarOIIEH cHeuuduxky paboOTEI CHCTEMBI IUIOTHHA-OCHOBaHHWE» IO
pe3yJIbTaTaM HaTYpPHbLIX HabIOAEHHUIA.

13.14 [Ina ofecneucHHs NOCTOAHHOTO MOHHTOPHMHIA COCTOSHHS COODYXKCHHMS Ha
mroturax I, II m Il xnaccos momKHB!I OBITH YCTAHOBJEHB! aBTOMATU3HPOBAHHBIC CHCTEMEI
JHardHOCTHYECKOTO KOHTPOJA, BKJIIOYAIOIIAE  ABTOMATH3NPOBAaHHYIO CHCTEMY OIpoca
KOHTPOJILHO-M3MEPHTENBHOH annapatyps! 1 HHOOPMAIMOHHO-THATHOCTHYECKYIO CHCTEMY MO
KOHTPOJIO O€30T1aCHOCTH COOPYKEHHUS.
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TIpnnoxenne A
(obn3aTennHOE)

Hepe'leﬂb HOPMATHBHBIX JOKYMCHTOB

CIT 14.13330.2011 «CHulI II-7-81* CrpoutenscTBo B celicMUYECKHX paiioHax»

CI116.13330.2011 «CHuII 1I-23-81* CranbHble KOHCTPYKIHH»

CIT123.13330.2011 «CHnuII 2.02.08-85 OcHoBaHHS IMAPOTEXHUYECKUX COOPYKEHUH»

CIT 28.13330.2012 «CHuIl 2.03.11-85 «3amura CTPOHTENBHBIX KOHCTPYKIMH OT
KOPPO3HH»

CIT 38.13330.2012 «CHull 2.06.04-82* Harpysxu u BO3j€HCTBHS Ha
THAPOTEXHAYECKHE COOPYKEeHNS (BOJIHOBEIC, JICAOBEIE ¥ OT CYIOB)»

CIT39.13330.2012 «CHull 2.06.05-84 I11OTHHEI M3 TPYHTOBEIX MATEPHAJIOB»

CIT 41.13330.2012 «CHuIl 2.06.08-87 BeroHHbIE M XeNe300€TOHHBIE KOHCTPYKUMH
THAPOTEXHAIECKHX COOPYIKEHHH»

CI1 58.13330.2012 «CHull 33-01-2003 TI'mpporexsudeckne coopyxeHns. OCHOBHbIC
TIOJIOMKEHUA»

I'OCT 19185-73 I'mnpoTexnuka. OCHOBHBIE IOHATHSA. TE€PMHUHEI ¥ ONIPEACTICHIA

I'OCT 26633-91 Beroust TAKeNble ¥ MEIKO3CPHUCTBIE. TeXHUHECKHE YCIOBHS
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Ilpnaoxenne b
(oBs3aTenbHOE)

OcHoOBHbIe OyKBEeHHBIE 0003HAYEHNA

A - nnowmanp NOAOLBL! CEKUMK TUIOTHHbI;
Aseq — TIIOLIAAb IPUBEJEHHOTO FOPU3OHTAIBHOTO CEYeHH KOHTpdOopCa;
As — moulafb CEUSHHUS apMaTyphl;
E, - wHavanpHbI MOXYJb YIPYTOCTH TSDKEJIOro 0eToHa;
Epa — pacueTHOE 3HaYeHMe MOLYNA YIPYroCTH THKENOro GETOHE;
E; — Monyib yrIpyrocTH apMaTypel;
F - pacuerHoe 3HaueHHe 0606HIEHHOrO CHIIOBOrO BO3ENCTBHS;
H, - Hanop co CTOpOHBI BepXHero Obeda;
H, - Hanop co CTOpPOHBI HIKHETO Obeda;
H; - Harop Haji paC4e€THEIM CEUSHHEM,;
Hi - ocraTousbli# QHABTPaUMOHHEIN HAMOP MO OCH ApeHaXa,
H,s — ocrato4Hbli (UABTPALHOHHEIHA HANOp MO OCH LIEMEHTALOHHOM! 3aBECHI;
Iom — KpUTHUYECKMH CPeZHMH IPaflieHT Haropa,
Jogm — HONYCKaeMBIH IPafMEHT Hamopa,
lres — MOMEHT MHEPLMH NPHBEACHHOTO ITOPU3OHTAILHOTO CE4eHA KOHTpdopca;
M ~ MOMEHT CHIIBI, M3rHbaIOIIHH MOMEHT;
N - HopMalbHasg cuna;
P,; — HaBIEeHHE HAHOCOB CO CTOPOHBI BepXHero Obeda;
Q - cunacpasura;
R — pacuerHoe 3HaueHue 060bICHHON Hecynle# cnocoOHoCTH;
R, — TmpH3MEHHAs NPOYHOCTH OETOHa;
Ry — comporyBieHHE 6€TOHAa OCEBOMY PacTHKEHUIO;
U — TONHOE NPOTHBOAABICHUE BOJb! Ha MOROMIBY TUIOTHHB;
Ur — OuupTpauMoHHOE NPOTHBOJABICHHE HA OTHAENBHBIX YJYacTKaX MOA3EMHOTO
KOHTYpa IIOTHHEL;
U, - B3BeIMBaIONIEE NPOTHBOABICHHE;
Wy, Wy — MOMEHTEI COTIPOTHBIICHMS CEUEHHsi OTHOCHTENBHO OCEH x—x 1 y-;
Q4 — PAcCTOSHHE OT HAIIOPHOM rpaHH TUIOTHHEI 0 OCH APEHAXA,
b - WHMpWHA INIOTHHEI N0 OCHOBAHHMIO;
t — IIVHA CeKLHH TUIOTHHEI,
f; — TOJLIMHA CEKLHMHM B IIpelieax PaclIUpEeHHBIX IBOB (TOMIMHA KOHTpdOpCa);
d; — rayOWHa 30HBI PAcTSDKEHUS B TOPU3OHTANBHEIX CEYEHHSX Tela ILUIOTHHE! U
KOHTaKTHOM CEYEHHH;
dyiim — TIpeaeibHas IIyOHHA 30HBI PACTIKEHUS Y BepXOBOH IPaHH IIIOTHHE,
g — YCKOpeHHe cBOGOAHOIO afeHHs;
h — BBICOTA INIOTHHBL,
hws — BBICOTa HAHOCOB IIEPE/l NIIOTHHOM;
K —~ xoddduLuesT duisTpanny;
k, — 030 (ULIHEHT NOCTENM TPYHTOB IIPH CKATHH;
ke — xo3bdUIMEHT NOCTENH TPYHTOB NPH CABHTE;
L, hy — pacuyeTHas AnuHA JEHCTBHS NABNEHHS BOABI CO CTOPOHBI COOTBETCTBEHHO
BEPXHEro 1 HUXHETo Obeda;
my,m; — HAKIOHbBl BEPXOBOM M HHU30BOM TIpaHel IJIOTWHBI HAa YPOBHE PacyeTHOro
CEeUeHHS,;
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Koo} durmenT 3¢ GexTHBHOH II0mMaxy MPOTHBOJABICHHAS;
KO3 HUIHEHT COUeTaHUS Harpy30K;

K09 GUIHEHT HANEKHOCTH [0 HA3HAUCHUIO COOPYKEHMUS;
K03 QHIMEHT ycIoBHi paGOTHI IIOTHH;

k03¢ buIHeHT ycroBui paGOTE! APOUHEIX NIOTHH;
yAENBHBIH BEC FPYHTA HAHOCOB BO B3BEIIEHHOM COCTOSHHH,
IUIOTHOCTH BOJIBI;

ko3t dument [TyaccoHa MaTeprana OCHOBaHUS,
HOpPMaJIbHBIC HANPKCHH,

KacareJbHbIe HalpsKeHHs.
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Bbu6anorpadus

[1] ®enepansueiii 3akoH PO ot 21 urons 1997 r. Ne 117-03 «O GesomacHoctu
PHAPOTEXHUYECKHX COOPYIKEHHUHN.
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VIIK [69+627.8.012.4] (083.74) OKC 93.160

Kitouesbie cnoBa: TJIOTHHBI, O€TOHEl, apMmaTypa, KOHCTPYHPOBaHHE pacxola BOJEL,
KeNe300ETOHHBIE  COOPYXEHMsi, NPOCSKTUPOBAHHE,  CTPOMTENBCTBO,  IKCILTyaTauys,

PEKOHCTPYKLHSA
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