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Mpeaucnosue

Uenn v npuHumMnel ctaHgapTmusaumm B Poccuiickon depepaumm yctaHoBneHbl PepepasibHbIM
3aKOHOM OT 27 pekabpa 2002 r. Ne 184-®3 «O TexHMYECKOM peryanmpoBaHUM», a MpasBuna
pa3paboTku - noctaHoBneHnem [NpaButenbctBa Poccuiickon Pepepaumm ot 19 Hosbps 2008 r. Ne
858 «O nopaake pa3paboTku 1 yTBEPKAEHNA CBOLOB NPABUN».

CBepeHuA o cBOAE NpaBun

1 NICNONHUTENb - OAO «BHUWUT um. B.E. BeaeHeeBa»

2 BHECEH TexHn4yecknm KomuteTom no ctaHaaptmsaumm TK 465 «Ctpoutenbcteo»

3 TMOANOTOBNEH K vyTtBepxAaeHuto [enapTamMeHTOM apXUTEKTYpbl, CTPOUTENLCTBA U
rPagoCTPOUTENBHOM NOIUTUKM

4 YTBEPHKAEH npukazom MuHUCTEPCTBA perMoHanbHoro pas3sutua Poccuitckoin Pepepaunm
(MuHpervnon Poccun) ot 29 aekabps 2011 r. Ne 635/13 v BBeaeH B aelicteue ¢ 01 AaHBapA 2013 r.

5 3APETUCTPUPOBAH ®epepanbHbiM areHTCTBOM MO  TEXHUYECKOMY PEeryiMpoBaHulo  u
meTtponornum (PocctaHgapT). Mepecmotp CM 41.13330.2011 «CHul 2.06.08-87 EeTOHHble u

¥KeNe306eTOHHbIE KOHCTPYKLUN TMAPOTEXHUYECKUX COOPYHKEHNNY

UHpopmayus o6 uMeHeHUAX K HacmoAwemMy c80o0y npasusa nybaukyemca 8 emwez2o00HO
u30as8aemMomM UHGHOPMAYUOHHOM yKazamesne «HayuoHanbHble cmaHOapmel», @ mekcm udmeHeHul
U MonpasoKk - 8 exeMeCAYHO u30a8aemMbiX UHGOPMAYUOHHbLIX yKazamenax «HayuoHanbHele
cmaHdapmel». B cayyae nepecmompa (3ameHsl) UAU OMMeEHbl HACMOAWe20 c800d Mnpasus
coomsemcmsyrouee ygedomsaeHue b6ydem onybauKoBaHO 8 exemMecaYyHO u30asaemMom
UH(OPMAYUOHHOM  yKazamene  «HayuoHanbHble — CMaHOApmMel». Coomeemcmeyrouas
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UHopmayus, ysedomsaeHuUe U MmeKCmeol pasmMewaromca makxe 8 UHPOpMAayuoHHoOU cucmeme
obwezo nosnb308aAHUA - HA oguyuaabHoM calime paspabomuuka (MuHpeauoH Poccuu) 8 cemu
UHmepHem

COAEPHKAHUE

1 O0sacTh NPUMEHEHUS

2 HopMaTuBHbBIE CCHUIKH

3 TepMHUHEL B OIPEICICHUS

4 OO01IHe MOI0KEHUS

5 Marepuajbl 1yl OSTOHHBIX U )KeJI€300€TOHHBIX KOHCTPYKIMHI

6 KoHCTpYKTHUBHEIE TPEOOBAHUS

7 OCHOBHBIE€ PACUECTHBIC ITOJIOKCHUS

8 Pacuersl 3JIEMEHTOB OCTOHHBIX M JKEJI€300€TOHHBIX KOHCTPYKIIMH Ha MPOYHOCTH U
BBIHOCJHUBOCTD

9 PacueT 31eMEHTOB OETOHHBIX M KEIe300€TOHHBIX KOHCTPYKIIUK MO0 00pa30BaHUIO U
PACKPBITHIO TPEIIMH M 10 Ac)OpMaIHsIM

10 PacyeT i1eMeHTOB OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIIMHA Ha TEMIIEPATYPHEIE U
BJIQYKHOCTHBIC BO3JACHCTBUS

[Ipunoxenne A (o6sa3arenpHoe) OCHOBHEIE OYKBEHHEIE 0003HAYEHHUS

[Ipunoxxenne b (pexkoMmenayemoe) XapakKTEpUCTUKH OCTOHA JUIs pacyeTa KOHCTPYKIIMM
Ha TeMIIEPATYPHLIE BO3IEHCTBHUS

[Ipunoxxenrne B (pexkoMenayeMoe) O0JacTH paliOHAJIBHOIO IPUMEHEHUS A100aBOK JIJIS
OETOHOB THAPOTEXHUYECKUX COOPYKEHUI

[Ipunoxxenwue I' (pexkoMmenayeMoe) Homorpamma i onpeaeiaeHus kodb@uurenrTa k ais
pacuera MPOYHOCTH OETOHHBIX BIEMEHTOB TaBPOBOI'O, JABYTABPOBOIO M KOPOOYATOIO
CCUCHHI

IIpunoxeune J1 (pexomenayemoe) Homorpamma g omnpenencHuss KodhbHIHEHTa
JKECTKOCTU HETPEHIMHOCTOMKHX YYACTKOB DJEMEHTOB NPSAMOYIOJBLHOI'O CEYEHHS,
PACCUMTELIBAEMBIX 10 PACKPBITHIO TPEIIUH

bubanorpadus

BBepeHue

HacTtoAawwmi cBoa npaBun ABNAETCA aKTyanM3MpoBaHHOM peaakumen CHuM 2.06.08-87 «beTOHHbIe
N xene3obeToHHble KOHCTPYKLUN TMAPOTEXHUYECKMX COOPYKeHU». OCHOBaHMEM ans pa3paboTkm
HOPMAaTUBHOIO AOKyMeHTa ABnsetca PepepanbHbii 3akoH oT 30 pgekabpsa 2009 r. Ne 384-93
«TexHUYecKni pernameHT o 6€30MacHOCTU 34aHUIA U COOPYKEHUI».

AKTyanunsnpoBaHHasa pegakuma CHull 2.06.08-87 pa3paboTtaHa OTKPbITbIM  AKLMOHEPHbIM

Obuwecteom «BHUUI mm. B.E. BepeHeeBa» (KaHA. TexH. HayK A.[l. [lak - pyKkoBOAWUTE/Ib TEMbl,
[ OKTOpa TexH. HayK E.H. benaneHdup, B.b. nazosckuli, B.6. Cyoakos).

CBOA NPABUN

BETOHHbIE U KENNE3OBETOHHbIE KOHCTPYKLUUU
rMMAPOTEXHIIYECKMX COOPYXKEHUMN

Concrete and reinforced concrete hydraulic structures
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[ata BBeaeHmsa 2013-01-01

1 ObsacTh npuMeHeHU s

HactoAawmii cBog, npaBMA  PacnpoOCTPaHAETCA Ha MNPOEKTUPOBAHME BHOBb CTPOSALLMUXCA,
PEKOHCTPYMPYEMbBIX U PEMOHTUPYEMbIX PEYHBIX M MOPCKUX BETOHHbIX M Kene3obeTOHHbIX
r’MAOPOTEXHUYECKUX COOPYXKEHMUI BCEX KNACCOB, BXOAALIMX B COCTaB IHEPreTMYecKUX M BOAHO-
TPAHCNOPTHbIX TMAPOY3/10B; COOPYXKEHUI Ana 60pbbbl C HABOAHEHUAMMU U 3aWWUTbl TEPPUTOPUN OT
3aTONNEHUA M NOATONNEHUSA; @ TAaKKe [AOJIKEH UCNONb30BATLCA MPU PACYETHON OLEHKE COCTOAHUA
3KCNAYaTUPYEMbBIX COOPYXKEHUIA (B TOM YMcne C Y4eTOM Q[aHHbIX HATypHbIX HabawgeHWn wu
obcnenosaHuit).

B npoekTax coopyKeHui, npefHa3HaYeHHbIX ANA CTPOUTENbCTBA B CEMCMMUYECKUX palioHaX, B
CeBepHON CTPOUTENbHO-KNAMMATUYECKOM 30HEe, B paloHaX pPacnpoCTPpaHeHUA NpPOCafO0YHbIX,
Habyxalowmx u cnabbix Mo GU3NMKO-MEXaHUYECKMM CBOMCTBAM TpPYHTOB, AO0/IXKHbl cobatoaatbes
AOMNO/NIHUTENbHbIEe TpeboBaHMA, NpPeabABAAEMble K TaKMM COOPYHKEHMAM COOTBETCTBYHOLWMMMU
HOPMaTUBHbIMW AOKYMEHTaMMU.

2 HopMaTuBHbBIE CCHLJIKH

B HacTtoAwem cBoAe nNpaBuA  UCNONAb30BaHbl HOPMATMBHbLIE CCbIIKM Ha caegylowme
HOPMaTUBHbIE OOKYMEHTbI:

[OCT P 53231-2008 beToHbI. MpaBnaa KOHTPONS U OLLEHKM NPOYHOCTH

[OCT 26633-91 BeTOHbI TAXKENble U MeNIKO3epPHUCTbIE. TeXHUYECKUe yCcnoBuA

CN 28.13330.2012 «CHwuM 2.03.11-85 3aLMTa CTPOUTENbHbIX KOHCTPYKLMUIA OT KOPPO3UN»

CI140.13330.2012 «CHwuI 2.06.06-85* MNOTUHbBI 6ETOHHbIE U Kee306eToHHbIe»

€N 58.13330.2012 «CHwuM 33-01-2003 'mapoTexHnYeckme coopyeHna. OCHOBHbIE NONOXKEHUAN

CM _63.13330.2012 «CHuM 52-01-03 beTOHHble U Kene306eTOHHble KOHCTPYKuuK. OCHOBHble

NONOXKEHNA»

€M 131.13330.2012 «CHuM 23-01-99* CTpouTenbHaA KAMMATOIOTUAY

MpumeyaHue - Mpy NONb30BAHWM HACTOAWMM CTaHAAPTOM LenecoobpasHo NpoBepuUTb AehCcTBUE
CCbIIOYHbIX CTAaHAAPTOB M KNaccudUKaTopoB B MHPOPMALMOHHON cucTeme O6LEro MO/Sb30BaHWA - HA
odbunumanbHom caiite opraHa Poccuitickont depepaumm no ctaHAaptTM3aumMmM B ceTM MHTepHeT mMau no
€KerofHo M134aBaemMomy MHOPOPMALMOHHOMY YyKasaTento «HauuMoHanbHble CTaHAAPTbI», KOTOpPbIN
onyb/iMKOBaH MO COCTOAHWUIO Ha 1 AHBApA TEKyWero roga, M Mo COOTBETCTBYIOLMM €XeMecAYHO
nsgasaembim WMHGOPMALMOHHBIM YKasaTensim, onybanKoBaHHbIM B TeKyllem rogy. Ecam ccblnodHbii
AOKYMEHT 3aMeHeH (M3MeHeH), TO NpU NOJIb30BaHNM HACTOALLMM CTaHAAPTOM C/eayeT PyKOBOACTBOBATLCA
3aMeHEeHHbIM (M3MeHEeHHbIM) [AOKYMEHTOM. ECAM CCbIIOYHbI OOKYMEHT OTMeHeH 6e3 3ameHbl, TO
NO/IO}KEeHWe, B KOTOPOM AaHa CCbl/IKa Ha HEro, MPMMEHAETCA B 4acTu, He 3aTParMBaloLeit 3Ty CCbIKY.
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3 TepMuHBI U onpeAeIeHUSA

[na uenei HacToALEro cBoAa NPaBMA UCMONb3YIOTCA Caedylolmne TEPMUHbBI M onpeaeneHms:

3.1 6eTOHHAA KOHCTPYKUMA: KOHCTPYKUMA, BbINONHEHHAs M3 6eToHa 6e3 apmaTtypbl uam ¢
HebONbWMM KONMYECTBOM apMaTypbl, YCTAHOBJEHHOW MO KOHCTPYKTUBHbIM COOOPAXKEHUAM;
pacyeTHble yCMAMA OT COOBCTBEHHOrO BeCca M BHELWHMX Harpysok W BO3AeWCTBUIA B HETOHHOM
KOHCTPYKLMM BOCMPUHMMAIOTCA HETOHOM.

3.2 Kene3obeTOHHas KOHCTPYKUMA: KOHCTPyKUMA, BbINOAHEHHas w3 6GeToHa w pabouelt
CTa/NIbHOM apMaTypbl; pacyeTHble YCUANA OT COBCTBEHHOTO BECA M BHELLHUX Harpy3oK 1 BO34encTeui
B YKe/1e306eTOHHOM KOHCTPYKLMK BOCMPUHUMALOTCA 6eTOHOM 1 paboyelt apmaTypon.

3.3 cranexene3ob6eToHHAA KOHCTPYKUMA: KOHCTPYKLMA, BbINOSHEHHAA U3 6eToHa, pabouyen
CTepKHeBOM apmaTtypbl M paboyelrr apmaTypbl M3 NMCTOBOrO MNPOKATA; pPacyeTHble YyCUaua oT
CObBCTBEHHOrO Beca W BHELWHUX Harpy3oKk WU BO3AEWUCTBUMI B CTasiexKene300eTOHHOM KOHCTPYKLMK
BOCMPUHUMatOTCA 6eTOHOM 1 pabouei CTepKHEBOKN N NMCTOBOM apMaTypOM.

3.4 ctane6eTOHHaA KOHCTPYKUMA: KOHCTPYKLMA, BbINONHEHHAsA M3 6eToHa U BHelWHen pabouen
apmaTypbl U3 IMCTOBOMO NPOKaTa; PacyYeTHble YCUANA OT COOCTBEHHOIO BECA M BHELHUX HArpy3okK u
BO34,eNCTBUI B CTanebeTOHHOM KOHCTPYKUUKM BOCNPUHMMAtOTCA BETOHOM U IMCTOBOM apMaTypoW.

OcHoBHble 6yKBeHHble 0603Ha4YeHUsi, NPUHATbIE B HACTOALLEM CBOJE MpaBu/, NpuBeeHbl B
NPUNOXKeHUN A.

4 O01IMe MoJ0KeHUu

4.1 MNpn NPOEKTUPOBAHUM OETOHHbIX M Kene3obeTOHHbIX KOHCTPYKUMNA TMAPOTEXHUYECKUX
COOpYyXeHU Heobxoaumo cobnogaTb, Kpome TpeboBaHM AAHHOrO CBOAA MPaBWA, TaKxKe
TpeboBaHus CI 58.13330.

4.2 Bblbop TWNa OETOHHbIX W KeNe3006eTOHHbIX KOHCTPYKUMA (MOHONUTHLIX, COOpPHO-
MOHO/INTHbIX, COOPHbIX, B TOM 4MCAe MNPeABAPUTENbHO HAMPAXKEHHbIX WM 3aaHKEPEHHbIX B
OCHOBAHWE) [O0/MKEH MPOM3BOAUTBCA MCXOAA M3  TEXHUKO-IKOHOMMUYECKOro COMOCTaB/lEHUA
BAPMAHTOB C Yy4eTOM OMNTMMA/JIbHOIO WCNO/Ab30BaHMA TPYAOBbIX pPECYpPCcOB, MaATepPUasnos,
CTUMYNNPOBaHMA 3HeprocbeperkeHna, CHAXKEHNA CTOMMOCTU CTPOUTENBCTBA.

Mpu Bbibope 3nemeHTOB COOPHbIX KOHCTPYKUWUIN cnepyeT paccmaTpuBatb LenecoobpasHOCTb
NPUMEHEHNA NpeaBapUTEIbHO HANPAMKEHHbIX KOHCTPYKUWI M3  BbICOKOMPOYHbIX 6OETOHOB M
apmaTypbl.

TUNbl KOHCTPYKLMIA, OCHOBHbIE pPasMepbl WX 3/EMEHTOB, a TaKXKe CTeneHb HacbllLeHUs
¥KeNe306eTOHHbIX KOHCTPYKUMIM apmaTypoii HeobXxoAMMO NPUHMMaTb Ha OCHOBAHUM CpPaBHEHUA
TEXHUKO-9KOHOMMYECKMX NOKa3aTenell BapnaHToB.

4.3 JnemeHTbl COOPHbIX KOHCTPYKLUMIA [OOMKHbI OTBEYATb YC/OBUAM MEXaHU3NPOBAHHOTO
M3roTOB/IEHWUA Ha CMeLMann3MpoBaHHbIX NpeanpUATUSX.
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CnenyeT paccmaTpuBaTb LEeNecoobpasHOCTb YKPYNHEHUA COOPHbIX KOHCTPYKUMIA C y4yeTom
YCNOBUIA UX N3TOTOB/IEHUSA, TPAHCMOPTUPOBAHMA U TPY30NOABEMHOCTN MOHTaMKHbIX MEXaHU3MOB.

4.4 InAa MOHONUTHbBIX KOHCTPYKUWI cnegyeT npeaycmatpmsaTb YHUOUUMPOBAHHbIE pa3mMepbl,
NO3BONAOLWME NPUMEHATb MHBEHTAPHYIO OManyobKy.

4.5 KOHCTPYKUMM Y3M10B WU COEAMHEHUA 3NEeMEHTOB B COOPHbIX KOHCTPYKUMAX [AO/KHbI
obecneumBaTb HageXHyl0 nepeaady yCuani, NPOYHOCTb CaMUX 3/IEMEHTOB B 30HE CTblKa, @ TaKxKe
CBsi3b AOMO/IHUTENBHO YN0XEHHOro 6eToHa B CTbiKe C 6ETOHOM KOHCTPYKLMW.

4.6 Mpu NPOEKTUPOBAHMUM KOHCTPYKUMMA TUOPOTEXHUYECKUX COOPYKEHWUN, HEeAO0CTAaTOYHO
anpobupoBaHHbIX MNPAKTUKOM MNPOEKTUPOBAHUA W CTPOUTENbCTBA, [ANA  CAOMXHbIX YCNOBUM
CTAaTUYECKOM M AMHAMMYECKOM pPaboTbl KOHCTPYKUMW B AOMNOJIHEHME K pacyeTam Heobxoaumo
npeaycMmaTpuBaTb NpoBeAeHNe SKCNepUMEeHTaNbHbIX UCCAe0BaHUN.

4.7 Onsa obecneyeHns Tpebyemolt BOAOHENPOHULAEMOCTM U MOPO3OCTOMKOCTU KOHCTPYKLMIMA
HeobxoAMMOo NpeaycMaTpUBaTb CAeaytoLLmne MEPONPUATUS:

YKNagKy 6eToHa COOTBETCTBYIOLWMX MApOK MO BOAOHENPOHULAEMOCTM U MOPO3OCTOMKOCTU CO
CTOPOHbI HAMOPHOW rPaHM M HAPYKHbIX NoBepxHocTel (0cobeHHO B 30HAaX NEPEMEHHOr0 YPOBHSA
BOAblI);

NPUMEHEHWEe  MOBEPXHOCTHO-AaKTMBHbIX  A06aBOK K  6eTOoHy  (BO34yXOBOB/EKAMOLLUX,
naacTMouumpyowmx u ap.);

YCTPOMCTBO MPOTMBOGUNLTPALUMNOHHBIX 31€MEHTOB (YN/IOTHEHUI) B AedOPMALMOHHBIX LIBAX W
NPUMEHEHMNE cneunanbHOM TEXHONOMMN NOATOTOBKU FOPMU30HTA/IbHBIX CTPOUTE/IbHbIX LLBOB;

YCTPOMCTBO APEHAXKa CO CTOPOHbI HANOPHOW FPaHM.

Bbibop meponpusaTuii cnesyeTr NPOM3BOAUTb HA OCHOBE TEXHUKO-3KOHOMWYECKOTO CPaBHEHUS
BAapMaHTOB.

5 MatepuaJibl 1Ji1 0€TOHHBIX H 7KeJ1€300e TOHHBIX KOHCTPYKIUii

betoH

5.1 BeToH AnA GETOHHbIX U Kene306eTOHHbIX KOHCTPYKUMM TMOPOTEXHUYECKUX COOPYKEHWUM
[OJIKEH ya0BNeTBopATb TpeboBaHUAM FOCT 26633 1 yKa3aHMAM HACTOALLEro pasgena.

5.2 Mpn nNpoeKkTMpoBaHUM BETOHHbIX U Kene3obeTOHHbIX KOHCTPYKUMIA TMOPOTEXHUYECKUX
COOPYKEHUI B 3aBUCMMOCTU OT BMAA U YCNoBUIA paboTbl HEOHBXOAMMO YCTaHAaBAMBATbL NOKa3aTenu
KauyecTBa 6eTOHa, OCHOBHbIMM U3 KOTOPbIX ABNAIOTCA CAeAyioLLme:

a) Knaccbl 6eToHa NO MNPOYHOCTM Ha cxKatve (MIMa), KOTopble OTBEYAlT 3HAYeHUIo
rapaHTMPOBAHHOM Npo4vHocTK BeToHa, ¢ obecnevyeHHOCTblO g = 0,95. B MacCMBHbIX COOPYXKEHUAX
AONyCKaeTcs nNpumeHeHWe 6eTOHOB €O 3HAYEHWAMM  TAPaHTUPOBAHHOW  MPOYHOCTU C
obecneyeHHocTbio g = 0,90.

www.pkb-titan.ru QT TATAH
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[na BHyTpeHHeN 30Hbl HETOHHbIX FPABUTALMOHHbLIX NIOTUH AOMNYCKAeTcA NpUuMeHeHne 6eToHOB
CO 3HAaYEeHUAMM rapaHTUPOBAHHOM NPOYHOCTU c obecneyeHHoCTbio g = 0,85.

B npoeKktax HeobxoauMmo npeaycMaTpuBaTb caepyowme Knaccbl 6€ToHAa NO NPOYHOCTU Ha
ckatue: B5; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

Mpu Hagnexawem o060CHOBAHMM [OMYCKAETCA YCTaHABAMBATb MPOMENKYTOUYHbIE 3HAYeHUs
Knaccos 6eToHa NO MNPOYHOCTM Ha CKaTUe, OT/INYAIOLWMECA OT Bblle MepPevYnCNeHHbIX.
XapaKTepucTukm sTnux 6eToHOB cnegyeT NPUHUMATL UHTepNoAALMen;

6) Knaccbl 6€TOHA NO MPOYHOCTU HA OCEBOE PACTAXKEHME.

3Ty XapaKTePUCTMKY YCTaHaBAMBAIOT B C/ly4asX, KOrga OHa onpeaenseT NPoYHOCTb KOHCTPYKL MM
N KOHTPO/IMPYETCA Ha NPOU3BOACTBE.

B npoeKtax Heobxoaumo npeaycmatpumBaTb caedylowine Knaccbl 6GeToHa Mo MPOYHOCTU Ha
ocesoe pacTtaxeHwue: B: 0,8; B: 1,2; B: 1,6; B: 2,0; B+ 2,4; B: 2,8; Bt 3,2;

B) MapKn 6€ToOHa N0 MOPO30CTONKOCTM.

B npoeKktax Heobxoaumo npeaycmaTpmBaTb caegytowme Mapkun 6eToHa No MOPO30CTOMKOCTHU:
F50; F75; F100; F150; F200; F300; F400; F500; F600; F700; F800; F1000;

r) mapku 6eToHa No BOAOHEMNPOHMULLAEMOCTH.

B  npoektax HeobxoaMmo  npeaycmaTpuBaTb  cneaylolwme  MapkM  6eToHa  no
BoAOHenpoHuuaemoctn: W2; W4; W6; W8; W10; W12; W14; W16; W18; W20.

5.3 K 6eToHy KOHCTPYKUMIA TMAPOTEXHUYECKMX COOPYXKEHUM MOryT NpeabABAATLCA
AONONHUTE/IbHbIE, YCTAHAB/MBAEeMble B MPOEKTAaX W MNOATBEpPXKAAeMble 3KCNepuMeHTaNbHbIMM
nccnefoBaHMAMMU TpeboBaHMA: MO MPOYHOCTU HA CABWUT TOPU3OHTA/NIbHBIX CTPOMUTE/IbHbIX LUBOB,
npesenbHOM PacTAXKMMOCTU, CONPOTUBAAEMOCTU UCTUPAHUIO MOTOKOM C JOHHBIMW U B3BELLEHHbBIMMU
HaHOCaMW, CTOMKOCTU NPOTMB KaBUTALMM, TENIOBbIAENEHUIO NPU TBEPAEHUN BETOHA, OTCYTCTBUIO
BPeAHOro B3anMoAencTBMA LWesioyen LemeHTa ¢ 3ano/IHUTeNaMmm u ap.

3HayeHMa npeaenbHOM pPaACTAXKMMOCTM 6eToHa W CABMIOBOM MNPOYHOCTU TFOPU3OHTANbHbIX
CTPOMTENbHbIX WWBOB NPMBEAEHbI COOTBETCTBEHHO B Tabanuax 6.6 1 5.8 npuaoxKeHusa b.

5.4 TpeboBaHMA K OETOHY KOHCTPYKLUMA TMAPOTEXHUYECKMX COOPYKEHWIM MO MNPOYHOCTM Ha
cKaTMe W pacTAKeHWe, MOPO30CTOMKOCTM, BOAOHENPOHULAEMOCTM U T.A. Heobxoaumo
ycTaHasamBaTb AnddepeHUMpPoBaHHO MO 30HAaM COOPYXKEeHMa, npu 3Tom TpeboBaHMA K
TEXHUYECKUM XapaKTepUCTMKam 6eToHa A0MKHbl COOTBETCTBOBATb GaKTUYECKMM YyC0BMAM paboTbl
6eToHa pPa3/IMYHbIX 30H W YaCTeN COOPYKEHWUIM B Nepnos CTPOUTENbCTBA M IKCMTyaTaLUu.

5.5 Cpok TBepaeHua (Bo3pacT) 6eToHa, OTBEYAlOLWMIM ero Kaaccam no NPOYHOCTU Ha CXKaTue, Ha
0CEBOE PaCTAMEHME M MapKe MO BOAOHEMPOHMLAEMOCTU, MPUHUMAETCA, KaK NpasBuno, ANA
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KOHCTPYKLMWA PEYHbIX TMAPOTEXHUYECKUX coopyKeHuh 180 cyT, AnAa cOOPHbIX U MOHONUTHBIX
KOHCTPYKLMA MOPCKMX U PEYHbIX MOPTOBbIX COOpYKeHui - 28 cyT. CpoK TBepaeHua (Bo3pacT)
6eToHa, OTBEYalOLWMIA ero NPOEKTHON MapKe Mo MOPO30CTOMKOCTU, NPUHMMAETCA 28 CyT.

MpumeyaHue - EciM M3BECTHbl CPOKM GAKTUYECKOTO Harpy»KeHus KOHCTPYKLMM, Cnocobbl ux
BO3BEAEHUA, yCA0BUA TBEpAeHWA 6eToHa, BMA M KayecTBO MPUMEHSAEMOro LemeHTa, TO AOoMycKaertca
yCTaHaBAMBaTb KNacc U MmapKku 6eToHa B MHOM BO3pacTe.

5.6 Knaccbl 6eToHa MO NPOYHOCTM Ha CXATUe U pacTAXKeHWe [A0MXKHbl Ha3HayaTbCa B
3aBUCUMOCTU OT YPOBHA HANPS)KEHWI B PaCYETHbIX 30HAX COOPYKEHMA C y4yeToM ¢aKTUYecKoro
BPEMEHW HArpyXeHMA KOHCTPYKLNA.

Ona »ene3obeTOHHbIX 3/IEMEHTOB W3 TAMeNoro 6eToHa, pPaccYMTbiBaEMbIX Ha BO3AeNCTBUE
MHOTOKPaTHO MOBTOPAOLLENCA HArpy3Kn, 1 Kene3obeTOHHbIX CHATbiX CTePXHHEBbIX KOHCTPYKLMIM
(HabepekHble TMNA 3CTakad Ha cBasAx, cBaax-0b60/104Kax M T.N.) cneayeT NpuMeHATb 6eTOoH Knacca
No NPOYHOCTM Ha CXKaTue He HuxKe B20.

Ons npeaBapuTeNbHO HaNpsAXKeHHbIX 31eMeHTOB cieayeT NpuHMMaTb OeToH Knaacca no
NMPOYHOCTU Ha CXKaTue: He meHee B15 - 4nA KOHCTPYKLUMI CO CTEpPKHEBOM apmaTypoii; He meHee B30
- ANA 9NEeMEHTOB, NOrPyKaemMblIX B FPYHT 3abnBKon namn subpmnposaHmem.

5.7 TpeboBaHMA MO MOPO3OCTOMKOCTU NPEABABAAIOTCA TO/IbKO K 6ETOHY, KOTOPbIA HaxoAMTCA B
30He MepeMeHHOro YpOBHA BOAbl, M HapyXHOMY HaaBogHOMy OeToHy. Mapky 6eToHa no
MOPO30CTOMKOCTU CcneayeT Ha3HayaTb B 3aBMCMMOCTM OT KAMMATMYECKMX YCNOBWUIM palioHa
CTPOUTENbCTBA M YMCNA PACYETHbIX LIMKAOB (CMEH) NonepemMeHHOro 3aMopa*KMBaHUA U OTTaMBaHMA
B Te4yeHue roga (No faHHbIM AOATOCPOYHbIX HABNOAEHWNI), C y4ETOM 3KCNIyaTaLMOHHbIX YC/IOBUMA.

ONA KOHCTPYKUMIA M YacTei COOPYKEHWA B 30HE MNEPEMEHHOro YpPOBHA BoAbl (BKAOYas
ABYXMETPOBYIO 30HY HaZ Hel) MapKy 6eToHa Mo MOPO30CTOMKOCTMU cieayeT NPpMHMMATL no Tabauue
1.

Tabnuuya 1
Mapka 6eToHa N0 MOPO30CTOMKOCTU NPU YMUC/E LUMKNOB NONEPEMEHHONO 3aMOPaXKMBaAHUA
Knumatuuyeckume W OTTanBaHNA B rof,
ycnosus 10 25
oT26-50| 51-100 [ 101-150 | 151-200 | 201-250 | 251-300
BK/IOYMTENBHO
YMmepeHHble F50 F100 F150 F200 F300 F400 F600
CyposBble F100 F150 F200 F300 F400 F600 F800
Ocobo cyposbie F200 F300 F400 F500 F600 F800 F1000
MpumeyaHua

1 KaMmaTnyeckne ycioBUA XapaKTepUsyloTcA cpeaHemecAdYHoW TemnepaTtypoil Havbosee X0/A04HOMO

www.pkb-titan.ru w TATAH
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MapKa 6eToHa no MOpO3OCTOﬁKOCTM npuv yncne ynknos nonepemMeHHOro 3amopa>mBaHumA

M OTTaMBaHUA B ro
Knnmatnyeckme A

ycnosua 10 25

oT26-50| 51-100 | 101-150 | 151-200 | 201-250 | 251-300

BKNIHOYUTENBHO

MecALa: YyMepeHHble - Bbllwe MuHyc 10 °C; cypoBble - oT muHyc 10 go muHyc 20 °C BKAOUYMTENbHO; 0c060
cyposble - HUxe muHyc 20 °C. CpegHemecayHble TemnepaTypbl Hanbonee xonogHoOro mecaua gnsa panoHa
cTpouTenbcTBa onpegenstorca no CM 131.13330, a TakXKe No AaHHbIM rTMAPOMETEOPOIOrMUYECKOM CYKObI.

2 MNpn ofHOBPEMEHHOM BO34ENCTBUM 3aMOPAXKMBAHUA - OTTAMBAHWUA M aArpPecCMBHOM BOAbI-Cpenbl
HeobXoAMMO YyYNTbIBaTb TPebOoBaHMA, NpeabsaBAsemMble K MaTepmManam u KoHcTpyKumam CM 28.13330 u FOCT

P 53231, n npumeHsaTb 6eTOHbl 60see BbICOKMX MapoOK MO MOPO3OCTOMKOCTM: NpU BO3AeNCTBUM cnabo- m
cpeaHearpeccMBHOM BOAbI - Cpebl - Ha O4HY CTyNeHb, a NPV BO34EUCTBUMN CUIbHOArPeCcCUBHOM BoAbI-cpesbl
- Ha ABe CTyMneHMw.

[OnAa HanOPHbLIX KOHCTPYKUMW TMOPOY3N10B C BOAOXPAHUAULLAMM MHOrFONETHEro M roAosoro
PerynMpoBaHUA CTOKa B 30He CPabOTKM BOAOXPaHUAMULLA A0 rOPM3OHTA MEpPTBOro ob6bema Mapku
H6eToHa N0 MOPO30CTOMKOCTM A0MKHbI BbITb He HUKe F150 - ana ymepeHHbix, F200 - ana cypoBbix 1
F300 - ana 0cobo cypoBbIX KAMMATUUYECKUX YCIOBUIA.

Ona HaaBOAHOM 30HbI COOPYKEHUN MapPKN 6eToHa N0 MOPO30CTOMKOCTU Ha3HaYalTCA C y4eTom
aTMochepHbIX BO3AeNCTBUM, HO He Huxe F100 - gna ymepeHHbix, F150 - gna cyposbix 1 F200 - ans
0C060 CypOBbIX KNMMATUYECKUX YCNOBUN.

MpumeyaHue - [ HAPYXKHbIX 30H COOPYXKEHUI WU KOHCTPYKUWIA, TAe MPU OCHOBHbIX COYETaHMUAX
HarpysoK M BO34EWCTBUIA MMEIOT MECTO pacTArMBalolme HanpaxkeHua (aepopmaunmn), cneayetr NpUMeHATb
6eToHbI ¢ 60/1ee BbICOKOW (HE MeHee, YeM Ha O4HY CTyNeHb) MOPO30CTONKOCTbIHO.

5.8 MapKy 6eToHa No BOAOHENPOHMLLAEMOCTM Ha3HaAYaloT B 3aBUCMMOCTM OT rpagMeHTa Hanopa,
onpefeniemoro Kak OTHOWEHWEe MaKCMMANbHOrO Hamnopa, M, K TONWMHE KOHCTPYKUuM (Mau

PacCTOSHUIO OT HAMOPHOW T[pPaHUM A0 JApeHa)ka), M, U TemnepaTypbl KOHTaKTUPYOLWeEn C

coopyxeHnem Boasbl, °C, no Tabanue 2 ¢ y4eTom arpeccMBHOCTM BoAbl - cpeapbl no CM 28.13330.

B HeTPewmMHOCTOMKMX HaMNOPHbIX KeNne30beTOHHbIX KOHCTPYKUMAX U  HETPEeLMHOCTOMKUX

6e3HanoOpPHbIX  KOHCTPYKLUMAX  MOPCKMX  COOPYKEHMM  NPOEeKTHAaa Mmapka b6eToHa no

BOAOHENPOHMNLAEMOCTHM A0/1KHa ObITb HE HUXe W4,

Tabnunuya 2

MapKu 6eToHa No BOAOHENPOHMLAEMOCTHU MPU rpaaneHTax Hanopa

Temnepatypa Bogbl, °C

o5 cBbiwe 20 ao 30
cebiwe 5 0 10 | cebiwe 10 go 20
BKNOUYUTENBHO BKHOUUTENBHO
[o 10 BKAKOUMTENBHO W2 w4 Wweé w8
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MapKu 6eToHa No BOAOHENPOHMLAEMOCTM NPU rPpaAneHTax Hanopa
Temnepatypa sogbl, °C 105 cebiwe 20 20 30
cebiwe 5 0 10 | cebiwe 10 go 20
BK/IIOYNTENBHO BKNOYNTENIBHO
Ceblwe 10 go 30 BKAKOUYNTENBHO W4 W6 W8 W10
Cebiwe 30 W6 W8 W10 W12

NpumeuvaHue - [1na KOHCTPYKUMI C rpagMeHTOM Hanopa cebiwe 30 cneayeT HasHayaTb MapKy 6eToHa
no sogoHenpoHuuaemoctn W14 u sbiwe.

5.9 Cnepyetr npeaycmatpuBaTb LIMPOKOE MNpUMMeEHeHWe A06aBOK MNOBEPXHOCTHO-aKTUBHbIX
BewecTs (/ICT, C-3, COO, NIXA v Ap.), a TaKKe NPUMEHEHWEe TOHKOAMUCNEPCHbIX MUHEpPaNbHbIX
0006aBOK, OTBeYaloWMUX TpeboBaHNAM COOTBETCTBYIOLNX HOPMATUBHbIX AOKYMEHTOB.

O6nactn paumoHanbHoOro npumeHeHns Ao6aBoK ana 6ETOHOB MMAPOTEXHUYECKUX COOPYKEHWUM
npueeaeHbl B npuaoxeHuu B.

5.10 Mpwu npepbasneHnun K 6eToHy coopyKeHui TpeboBaHMI K CONPOTUBAAEMOCTU UCTUPAHUIO
NOTOKOM BOAbl C BNIEKOMbIMM HAHOCAMM WAW CTOMKOCTM MPOTMB KaBUTAUMKM Knacc B6eToHa no
NMPOYHOCTU Ha CXKaTUe AOoNXKeH ObiTb He HMXKe B25, mapKa 6eToHa N0 MOPO30CTOMKOCTU - HE HUXKe
F300, mapka 6eToHa No BOAOHENPOHMLLAEMOCTH - He HMKe WS,

5.11 [Mpu COOTBETCTBYIOLWEM TEXHUKO-SKOHOMMUYECKOM OBOCHOBAHUM ANA  6GETOHHbIX U
¥KeNe3006eTOHHbIX KOHCTPYKUMA TUAPOTEXHUYECKUX COOPYNKEHUI OOMYyCKAaeTca MCNoab30BaTb
6eTOHbl Ha HaNPAraeMoM LLEMEHTE, a ANA CHUXKEHUA HAarPy3Kn oT COBCTBEHHOTO BECa KOHCTPYKLMU -

nerkmve 6eToHbl.

5.12 AnA 3aMOHONMYMBAHUA CTbIKOB 31€MEHTOB COOPHbIX KOHCTPYKLUWUIA, KOTOpble B npoLecce
3KcnAyaTauMm MOryT No4BepraTbCa BO34EMCTBMIO OTPULATENBHbIX TEMNEPATYP HapyKHOro BO34yxa
WAM BO3AENCTBUIO arpeccMBHOM BOAbl, creayeT NPUMEHATb OETOHbl MPOEKTHbIX MapPoK Mo
MOPO30CTOMKOCTM U BOAOHENPOHULLAEMOCTU HE HUXKE NPUHATBIX ANA CTbIKYEMbIX 3/1€MEHTOB.

5.13 Knacc 6eToHa No NPOYHOCTU HA CXKATME M HA OCeBOe pacTAXKEeHWe cneayeT NPUHMMATb Mo
Tabnmuam 3 1 4 B 3aBUCMMOCTU OT 3HAYEHWUIN PACYETHbIX CONPOTUBAEHUI BETOHa, onpeaeNeHHbIX B
COOTBETCTBUU C YKa3aHUAMMK pa3genos 8, 9, 10 HacToALero ceoga npasua.

5.14 PacyeTHble conpoTuBaeHnsa 6eToHa ANs npefesibHbiX COCTOAHMK NepBon rpynnbl Ry U Ret
CHMKAOTCA (MM NOBBILWIAOTCA) NYTEM YMHOMXKEHUA HA KO3 ULMEHTbI ycnoBui paboTbl 6eToHa Y,
yuYnTbiBalOLWLME BAUAHME HA €ro NPOYHOCTb COYETAHWA HArpy3oK, pa3nuuma B Bo3pacte 6eToHa B
KOHCTPYKLIMWN KO BPEMEHUN €e HArpy*KeHWA 3KCNyaTauMOHHbIMM Harpy3kamm u B Bo3pacTte 6eToHa,
COOTBETCTBYIOLLEM €ro KAaccy No MPOYHOCTU, Pa3nyMA B NPOYHOCTU BETOHA B COOPYKEHWUN U B
KOHTPO/IbHbIX 06pa3uax, CXembl HarpyXeHws, rpaguveHta gedbopmauuii no ceveHuto, Gopmbl
NoNepeyHOro CevyeHuA, CNOXKHOTO HAMPAXKEHHOro COCTOAHMA, TUNA WU PasMepoB KOHCTPYKLUM,

W TMTAH
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CTPOUTENbHbBIX LBOB, MHOFOKPATHOTO MOBTOPEHUA HArpy3oK; CXembl, Ko3ppuumeHTa u
ANCNEPCHOCTM apMMpPOBaHWA, Apyrux ¢akTopoB. 3HauyeHUA KoapodMumeHToB ycnosui paboTol

6eToHa npuBeaeHbl B Tabanue 5.

PacueTHble conpoTuBneHnAa 6eToHa ANA NpeaenbHbIX COCTOAHWMN BTOPOM rpynnbl Rpser U Rbtser
BBOAAT B pacyeT ¢ KoadpdpuumeHtTom ycnosuii pabotbl 6€ToHA Vri = 1, 3@ UCKAOYEHUEM C/yYaEB,
yKa3aHHbIx B 9.2, 9.3, 10.13.

5.15 KoaddpuumeHT ycnosuit paboTbl OGETOHHbIX KOHCTPYKUMI, Y4YMTbIBAIOLWMI BAUAHWE HA
NPOYHOCTb pacTaAHyTOro 6eToHa rpaaneHTa gepopmaLmini No cevyeHuto, onpeaensaetca no opmyne

Y3 =1+ c/h: (2)

M npuHMMmaeTca He bonee Vp3 = 2,
rae ¢ - napameTp, 3aBUCALLUIM OT Knacca 6eToHa, ero CTPYKTYpPbI, BIaXKHOCTU U APYrnx GakTopos;

ht - BbICOTa PacTAHYTOMN 30HbI CEYEHMA, CM, onpeaeneHHan B NPeAnoNoXKeHUM ynpyroin paboTbl
beToHa.

3HayveHuA napametpa C cneayer onpeaenAatb Ha  OCHOBAHUKM  3KCMEPUMMEHTAJIbHbIX

nccnepoBaHuii. Ons coopy:keHuid | n Il Knaccos Ha NpeaBapuUTENIbHON CTaauM NPOEKTUPOBAHMUA, a
Ana coopykenuit Il n IV kKnaccos Bo Bcex cnyyasx napaMeTp ¢ A0MNyCKaeTca NPUHUMaTL no Tabauue
6.

Tabnuuya 3
HopmaTuBHble 1 pacyeTHble conpoTusnerma 6etoHa, MMa (kr/cm?)
HOPMaTUBHbIE COMPOTUBIEHNA; PACYETHbIE
. pacyeTHble CONPOTUBAEHMUA ANA NPEAENbHbIX
CONPOTUB/IEHUS A NpeaebHbIX COCTOAHWIM . .
Knacc . COCTOSIHMIA NepBOW rpynnbl
BTOPOW rpynnbi
6eToHa no
NPOYHOCTU PacTtsxkeHue oceBoe
Ha CxKaTue PactaxkeHune ocesoe Ryt
CxKaTtune oceBoe Rotn; Rbtser CkaTtue ocesoe
Ren; Rb,ser R
BeToH 6eToH BeToH 6eToH
BUOPUPOBAHHbINM| YKaTaHHbIN BUOPUPOBAHHbINM| YKaTaHHbIN
1 2 3 4 5 6 7
B5 3,5(35,7) 0,55 (5,61) 0,39 (3,98) 2,8(28,6) 0,37 (3,77) 0,26 (2,65)
B7,5 5,5 (56,1) 0,70 (7,14) 0,58 (5,92) 4,5 (45,9) 0,48 (4,89) 0,39 (3,98)
B10 7,5(76,5) 0,85 (8,67) 0,78 (7,96) 6,0 (61,2) 0,57 (5,81) 0,52 (5,35)
B12,5 9,5 (96,5) 1,00 (10,2) 0,95 (9,70) 7,5 (76,5) 0,66 (6,73) 0,63 (6,42)
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HopmaTuBHbIe 1 pacyeTHble conpoTusnerma 6etoHa, MMa (kr/cm?)
HOPMATUBHbIE CONPOTUBNEHWA; PACHETHbIE
. pacyeTHble CONPOTUBAEHMUA ANA NPEAENbHbIX
CONPOTUB/IEHUS A NpeaeNbHbIX COCTOAHWIM . .
Knacc . COCTOSIHMIA NepBOW rpynnbl
BTOPOW rpynnbi
6eToHa no
NPOYHOCTU PacTtsxkeHue oceBoe
Ha CKaTme PactaxkeHune oceBoe Ry
CxaTtune oceBoe Rutn; Rbtser CkaTtue ocesoe
Rbn; Rb,ser R
BeToH 6eToH BeToH 6eToH
BUOPUPOBAHHbINM| YyKaTaHHbIN BUOPUPOBAHHbINM| YKaTaHHbIN
1 2 3 4 5 6 7
B15 11,3 (115) 1.15 (11,7) 1,10 (11,2) 8,9 (91,0) 0,75 (7,65) 0,73 (7,45)
B17,5 13,0 (133) 1,27 (13,0) 1,23 (12,6) 10,3 (105) 0,83 (8,41) 0,80 (8,20)
B20 14,9 (152) 1,40 (14,3) 1,38 (14,1) 11,7 (120) 0,90 (9,18) 0,90 (9,15)
B22,5 16,7 (170) 1,50 (15,3) - 13,1 (134) 0,97 (10,0) -
B25 18,5 (189) 1,60 (16,3) - 14,5 (148) 1,05 (10,7) -
B27,5 20,2 (206) 1,70 (17,3) - 15,8 (161) 1,12 (11,4) -
B30 22,0 (224) 1,80 (18,4) - 17,0 (173) 1,20 (12,2) -
B35 25,5 (260) 1,95 (19,9) - 19,5 (199) 1,30 (13,3) -
B40 29,0 (296) 2,10 (21,4) - 22,0 (224) 1,40 (14,3) -
Tabnuuya 4
HopmaTtuBHbIe M pacyeTHble CONPOTUBIEHUS BETOHa NPM OCEBOM pacTaxeHun, Ma
(kr/cm?)
Knacc 6eToHa no
NPOYHOCTW Ha HOPMaTMBHbIE CONPOTUB/IEHUA,
pacyeTHble CONPOTUBAEHUA ANA
acyeTHble CONPOTUBNAEHUA ANA
PacTAXEHNE P P . v,u, npeaenbHbIX COCTOAHMIN NepBON Fpynnbl
npeaenbHbIX COCTOAHUIA BTOPOI rpynmbl R
Rotn; Rbl,ser o
B:0,8 0,8 (8,1) 0,62 (6,32)
B:1,2 1,2 (12,2) 0,93 (9,49)
B:1,6 1,6 (16,3) 1,25 (12,7)
B:2,0 2,0(20,4) 1,55 (15,8)
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HopmaTuBHbIE M pacyeTHble CONPOTUBAEHUA BeTOHa Npu oceBOM pacTaxeHuun, MMa
(kr/cm?)
Knacc 6etoHa no
NPOYHOCTU Ha HOPpMaTMBHbIE CONPOTUB/IEHUA,
pacyeTHble CONPOTMBAEHMA ANA
pacTaKeHue pacyeTHble CONPOTUBAEHMA ANA . .
. . npesenbHbIX COCTOAHMN NEPBON Fpynnbl
npeseNbHbIX COCTOAHMN BTOPOM rpynnbl R
bt
Rbtn; Rb/,ser
B:2,4 2,4 (24,5) 1,85 (18,9)
B:2,8 2,8 (28,6) 2,15 (21,9)
B:3,2 3,2(32,4) 2,45 (25,0)
Tabnuuya 5
KoaddumumneHT ycnosuii pabotbl 6eToHa
dakTopbl, 06ycnasamBarowme BeegeHne KoadpduumeHTa ycaosui
paboTbl 6eToHa YcnosHoe
3HayeHune
0603HaueHne
1 2 3
1 BeTOHHbIe KOHCTPYKLUMK
a) OCHOBHOE CoYeTaHWe HarpysokK 1 Bo3aencTBui Vb1 0,9
6) ocoboe couyeTaHMe HArpysok W BO3LENCTBUMIA C Yy4yeTOM Yb1 1,1
CeCMMYECKmMX
B) BHELEHTPEHHO CKaTble 3/IEMEHTbl, He BOCMPUHUMAatOWMeE Vb2 1,3
Hanop BOAbl M He NOoABEpPXEeHHble AeNCTBMIO arpeccuMBHOM
cpeabl, paccumTbiBaemble 6e3 yyeTa CONPOTUBAEHUS PACTSHYTOM
30HbI CeYeHun
r) Apyrne 6€TOHHbIE 31eMEHTbI Vb2 1,0
A) BAUAHWE TrpagMeHTa pacTarMsBalolWmMx aedpopmaumii  no Yb3 Mo 5.15
ceyeHuto
e) BMaAHMe GopMbl NONEPEYHOTO CeYEHMA KOHCTPYKLUIMA Yba Mo 5.16
) BANSIHUE CNI0XKHOMO Hanpsi*KeHHOro COCTOAHMS Ybs MNo5.17,5.1
3) BANAHME pa3MepoB KOHCTPYKLMI Ybs Mo 10.9
2 enesob6eToHHbIE KOHCTPYKLUUM
a) OCHOBHOE CoYeTaHWe HarpysokK 1 Bo3aeincTBumi Vb7 1,1
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dakTOpbIl, 0b6YyCcNaBAnBaKOLWME BBegeHME KO3bDUUMEHTA YCNOBUIA

KoadduumneHT ycnosuii pabotbl 6eToHa

KOHTPO/IbHbIX 06pa3uax

paboTbl 6eToHa YcnosHoe
3HaueHune
0603HaveHune
1 2 3
6) ocoboe couyeTaHMe Harpy3oK W BO3AENCTBUM 6e3 y4yeTa Yb7 1,2
cencMmmnyecKmx
B) ocoboe coyeTaHWe HaArpy3oK M BO3AEUCTBUM C Yy4eTom
CENCMUYECKUX:
npu pacyeTe 3/1eMeHTOB C apmaTtypoi Knaccos A-l, A-ll, A-lll, Vb7 1,3
Bp-I no HOpManbHbIM CeYEHUAM;
TO Ke C apMaTypoit ApYyrMX KNaccos; Vb7 1,2
npw pacyeTe 31eMEHTOB MO HAaK/IOHHbIM Ce4YEHUAM Vb7 1,1
r) BAMAHME YMCna pAA0B apmaTypbl Yos Mo 5.19
4) BanaHue koaddUumeHTa n AucnepcHOCT apMnMpPoBaHMUs Yoo Mo 5.20
e) BMaAHMe Heynpyroi paboTbl 6€TOHa PacTAHYTOM 30HbI Yb10 Mo 5.21
) BAMAHME NJIOCKOFO HaMpAXKEHHOro COCTOAHMA NPU AENCTBUM Y11 Mo 5.22
HanpsAXXeHWN Pa3HOro 3HaKa
3 BeTOHHble U }Kene306eToHHbIE KOHCTPYKLUK
a) MHOTOKpaTHOE MOBTOPEHME HArpy3Ku Yb12 Mo 5.23
6) BANAHME Ha NPOYHOCTb BETOHA CTPOUTE/bHbIX LLIBOB:
cXKaToro 6eToHa; Yb13 1,0
pacTaHyToro 6eToHa Yb13 Mo 5.24
B) BAMAHME BO3pacTa 6OeToHa KO BPEMEHW HarpyxeHus Y14 Mo 5.25
KOHCTPYKLMM SKCMJTyaTaLMOHHbBIMM Harpy3Kamm
r) BAMAHWE Pa3numMs B NPOYHOCTU BETOHa B KOHCTPYKUMKU U B Ybis Mo 5.26

MpumeyaHusa

1 Mpu oaHOBPEMEHHOM [ENCTBMM HECKOJIbKMX PaKTOPOB, BAUAIOWMX HA MPOYHOCTb 6eToHa, B pacyeT
BBOAMWTCA NPOM3BEAEHME COOTBETCTBYIOWMX KOIPPULMEHTOB YCNOBUIM paboTbl, HO He meHee v, = 0,45 1 He

bonee v, = 2,0.

www.pkb-titan.ru
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KoadpodumumneHT ycnosuin paboTtbl 6eToHa
dakTopbl, 0bycnasaMBatoLLmMe BBeAEHNE KOIPDULIMEHTA YCIOBUN

paboTbl 6eToHa YcnosHoe
3HayeHue
obo3HauyeHue
1 2 3

2 KoapdULMEHT Yp14 yUUTBIBAETCA NPY 06OCHOBAHMM NPOYHOCTU MACCUBHBIX KOHCTPYKLMI, BO3BOAUMBIX B
TeyeHue 1 roga v bonee.

3 KoadpdULUMEHT Yp15s yuMTbIBAETCA NPU 0OBOCHOBAHUM MPOYHOCTU KOHCTPYKLUWMA, MUHUMANbHbIA pasmep
KOTOpbIX He meHee 1,5 m.

Tabnuuya 6
Knacc 6etoHa no
NPOYHOCTU Ha B5 B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40
cXKaTtue
¢, cm 8,0 7,9 7,7 7,5 7,3 6,7 6,1 5,5 4,9 4,4

5.16 KoaddpuumeHT ycnosuin paboTbl OETOHHLIX KOHCTPYKUMUMN, YYUTbIBAIOWMA BAUAHME Ha
NPOYHOCTb PACTAHYTOro 6eToHa popMbl X NONEPEYHOro ceveHuns, onpeaenseTca no popmyne

wa=1-K(1-1/m3), (2)

roe K - KoapdumumeHT, 3aBucALLMIA 0T GOPMbI CEYEHWNA U COOTHOLLEHUA €ro pa3mepos.

[Ona npsimoyronbHbIX, KPYroBbiX, KPECTOBbIX CEYEHWUI, @ TAKXKE A1 TaBPOBbIX CEYEHUM C MONKON B
cxkaTom 30He K = 0.

[na KonbLeBbIx ceYeHnn KoapdmuneHT K paBeH OTHOLLIEHMIO PAa3MepPOB BHYTPEHHErO AMaMeTpa
K HapyXXHOMY.

[Nna TaBpOBbIX CEYEHWUI C NOJIKOM B PACTAHYTOM 30He, AN KOpobyaTbIX M ABYTABPOBbLIX CEYEHWU
KoappuumeHT K cneayet onpenenatb:

npv (bs- b)/hs> 6 no dopmyne

K=1-hys/(2hy), (3)

npu (bs- b)/hs < 6 - N0 HOMOrpamme NPUNONKEHUSA I.
3pecb by v hy - WUMPUHA U BbICOTA MONEPEYHOTO CEeYEHMA PACTAHYTON NOKM.

5.17 KoadopuumeHT ycnosuii paboTbl 6€ToHa 6E€TOHHbIX KOHCTPYKLUMI, Y4MUTbIBAOLWMI BAUSAHME Ha
€ro NPoYHOCTb ABYXOCHOMO HaMpPAXeHHOro COCTOAHMA onpeaenaeTtca no popmynam:

a) Npy AeNCTBUM HaNpPsXKEHUM pa3HOro 3HaKa: NPy NPOBEPKE NMPOYHOCTU CxKaToro beToHa:

www.pkb-titan.ru ' THTAH
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Ybs = [1 + (51/] 03| )(Re/Ret)]™Y; (4)

NPy NPoBEpPKe NPOYHOCTU pacTAHYTOro 6eToHa:

vos = [1 + (| o3| /01| )(ReeRb)] ™, (5)
rie G1 1 G3 - MaKCUMa/bHbIe M MUHMMabHbIE 3HaUYeHWA MaBHbIX HanpaXeHuii B 6eToHe, MMMa;

6) npu oencTBUKN HanpAXKeHWn 04HOro 3HaKa Yps = 1,0.

5.18 KoadpoduumeHT ycnosuii paboTbl 6€ToHa 6E€TOHHbIX KOHCTPYKLUMI, Y4MUTbIBAOLWMI BAUSAHME Ha
€ro NPoYHOCTb 06 BLEMHOrO HaNPAXKEHHOIO COCTOAHUSA, onpeaenseTca no popmynam:

a) NPU BCECTOPOHHEM CHaTUM:
Ybs = 1+ 4(1 - a2)(c1/Rb); (6)
6) NpY ABYXOCHOM CXaTUM C PaCTAMKEHUEM MO TPETbEW OCU:
NP NpPoBepKe NPOYHOCTU CKaToro beToHa - no popmyne (4);
NPy NpoBepKe NPOYHOCTU pacTaHyToro 6eToHa:

o5 = {1 + [(| 52| + |o3])/c1)(Re/Re)} (7)

B) NP AIBYXOCHOM PacCTAXEHUM CO CXATUEM MO TPETben OCU: MPU NPOBEPKE MPOYHOCTU CXKATOro
beToHa:

Ybs = {1 + [(01 + 62)/| 63| 1(Ro/Rut) Y% (8)

Npu NpoBepKe NPOYHOCTK pPacTaHyToro 6eToHa - no popmyne (5),
rae oz - KoadpduumeHT spPeKTUBHOM NOPUCTOCTN BETOHa;
G2 - cCpeaHee no BeqnYMHe rnasHoe HanpaxkeHne, Mlla.

Ona coopyeHuit | n Il KnaccoB KOapdUUMEHT o2 HAANEKUT ONpeaenaTb SKCNePUMEHTabHbIM
nytem. MNMpu OTCYTCTBMU 3KCNEPUMEHTA/IbHbIX AaHHbIX AONycKaeTcs KO3bOUUMEHT o onpeaenaTb
no ¢opmyne

o2 =0,5(1 - 51/Rp) (9)
W NPUHUMATb He meHee a2 = 0,15.

5.19 KoaddpuumeHT ycnosuin paboTbl pacTAHYTOro 6eToHa Kene3obeTOHHbIX KOHCTPYKLMMNA,
YUNTbIBAIOLLMIA BIUAHNE CXEMbI aPMUPOBAHMA, MPUHUMAETCA PaBHbIM:

Ybs = 1,0 - Nnpy OAHOPAAHOM APMMPOBAHUM, @ TaK¥Ke Npu OObIMHOM MHOTOPALHOM, KOrpaa
PaccToOsHME MEXKAY PAAAMM apMaTypbl AN MeEXAy CTep*KHAMU B pagy 6onbwe 8d (d - anametp
apmaTypbl);

www.pkb-titan.ru ' THTAH
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Ybs = 1,2 - Npu MHOrOpAAHOM apMUPOBAHWMW, KOrAa PacCTOAHME MeXKAY PASAMM apmaTypbl U
MEXKAY CTEPKHAMM B pAAY PaBHO UM MeHbLUe 8d.

5.20 KoadouumeHT ycnosuit paboTbl HGETOHA LEHTPANbHO PACTAHYTbIX Kene3obeTOHHbIX
3/1EMEHTOB, YYUTbIBAIOLWMI BANAHME KOIDDULMEHTA U AUCNEPCHOCTU apMUPOBAHUA, onpeaenseTca
no ¢opmyne

Ybo = 1 + 100u2v?/d, (10)
roe W - koapduumeHT apmmpoBaHus;
v = Es/Ep;
d - AnameTp apmaTypbl, MM.
Mpu 100u/d < 0,05 cneayeT NpUHUMATB Yhe = 1,0.

5.21 KoaddpuumeHT ycnosuin paboTbl pacTAHYTOro 6eToHa Kene3obeTOHHbIX KOHCTPYKLMINA,
YUNTbIBAIOLLMIA BUAHNE €ro Heynpyroi paboTbl, onpegenaertca no popmyiam:

npu OAHOPAAHOM apMUPOBAHWUWM PACTAHYTOM 30Hbl CEYEHUsi, a TaKKe npu 0bbluHOM
MHOTOpPAAHOM:

Yp10 =1+ (a + 4d)/hs, (11)

N NPUHNMAaETCA He bonee

Yp10 =1 + (c + 4d)/h, (12)

NPY MHOTOPAAHOM AUCNEPCHOM apMUMPOBAHUM, KOTAa PAacCTOSHME MeXAy pALaMM apmaTypbl U
CTEPXKHAMMW B pALY PAaBHO MAM MeHbLue 8d:

Yb10 = 1+ (a + 4dn + 2a"))/ h, (13)

N NpUHUMaeTcA He bonee

Y10 =1+ (c+4dp + 2a"i)/hy, (14)

B dopmynax (13) v (14)

d - PacCcTosiHME OT PACTAHYTOM rPaHMN CeYeHUA A0 OCK BaMKanLLEero pasa PacTAHYTOM apMaTypbl;
a'i - pacctoAHMe mexay paaamn apmaTtypbl;

C - NapameTp, onpeaensemblit no Tabnauue 6;

ht - BbICOTa paCTﬂHYTOH 30Hbl ceYvyeHunA,

dn - [MameTp cTepkHen banKanwero K HEMTPANbHOM OCK PAAA APMATYpbI.

www.pkb-titan.ru ' THTAH
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MpumeyvaHue - Mpu onpeaeneHmm KoapdULMEHTA Yp10 PACCMATPUBAETCA NPUBELEHHOE CEYEHUE, MPU
3TOM HaNN4YMe apMaTypbl B CKATOMN 30HE AOMNYCKAETCA HE YYMTbIBaTb.

5.22 KoadpoduumeHT ycnosuit paboTbl pacTaAHyTOro 6HeToHa Kene3006eTOHHbIX 31eMEHTOB,
YUYMTHIBAOLLMIA BAMAHUE MIOCKOTO HAaNpPAXXeHHOro COCTOAHWUA NPU AEACTBUWU HaNpPAXKEeHWn pa3Horo
3HaKa, onpegenaetca no popmyne

Tm= [1 +-:'33‘:(3::(OYI G”..')(R}'L.'E‘ R:.:e')].: (15)
r0e Gme, Omt - CKUMAIOLWME U PaCTATMBAIOLWME HANPAXKEHNA.
Mpu yp8ypi0 = 2 cnegyet NPUHUMATD YrgYbio = 2,0.

5.23 KoapoduumeHT ycnosuit paboTbl 6eToHa 6GETOHHbLIX U Kene306eTOHHbIX KOHCTPYKUUNA,
YUNTBIBAIOLLMIA BIMAHNE MHOTOKPATHOTO MUX HarpyeHus, onpeaenserca no ¢opmyne

Ts2 =13 —[lg Nilg 2-10° ']'(1=3 = Th12): (16)

roe N - YACNO UMKNOB HArpy»KeHus;

Y'p12 - KO3pdMUMEHT ycnosuit paboTbl 6eTOHA MPU 4YMCAe UMKNOB Harpyskewus N = 2-10°,
npuUHUMaembli no Tabauue 7.

Tabnuuya 7
KoadduumeHTbl ycnosuin pabotbl 6eToHa Y 12 NPU MHOFOKPATHO
CocTosHMe 6eToHa no nosTOpPAIOLWENCA HAarpy3Ke n KoadduLMeHTe aCUMMETPUN LMKAA P,
BNIA*KHOCTU pasHOM

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
EcTecTBeHHOW BNa*KHOCTU 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,0
BoaoHacbliweHHbIN 0,45 0,50 0,60 0,70 0,80 0,85 0,95 1,0

MpumeyaHue

1 KoadduumeHT v'p1; ANA 6ETOHOB, KNAacC KOTOPbIX YCTaHOB/AEeH B Bo3pacTe 28 cyT, NPUHMMAaEeTCA B
COOTBETCTBUM C IKCMEPUMEHTANbHBIMWU AaHHbIMMU,

2 KoadDUUMEHT pp PAaBEH Pp = Gh,min/ Ob,max - COOTBETCTBEHHO HaMMeHblUee 1 Haubobluee HanpaKeHue B
6eToHe B Npeseniax UMK USMEeHEHUS HarpysKu.

Tabnuuya 8

MUHMMaNbHOE YNCNO LUMKAOB HArpyKeHUs Nmin PN KO3IPDULMEHTE aCUMMETPUN LKA Pp

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
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| 3.10° 6-10° | 10* | 2.10* | 3.10% | 6-10* | 2:10° | 2.106 | 108 |

Mpu uncne umknos N meHee NpuBeseHHbIX B Tabnuue 8 cnegyet NPUHUMATD Yp12 = 1,0.

5.24 Ona coopyxeHun | u Il knaccoB KoapPpuumeHT ycnosuit paboTbl pactaHyToro 6eToHa
HETOHHbIX W Kene3obeTOHHbIX KOHCTPYKLUWM, Y4YMTbIBAIOWNIN BAMAHME LWBOB OETOHMPOBAHMS,
cnepyeT onpenenaTb Ha OCHOBAHUM 3KCMEPUMEHTOB.

Ona coopyeHnit | mn Il KnaccoB Ha npeaBapuUTeNbHbIX CTaAMAX MPOEKTUPOBAHUA, a ANA
coopykeHun Il n IV knaccos - BO BCex Cnyyaax AOMNycKaeTca NPUHMMATL Yp13 = 0,5.

[na cxkatoro 6eToHa BO BCex Cyyanx cnegyeT NpMHMMATD Yp13 = 1,0.

5.25 KoadduumeHTbl ycnosuin pabotbl 6eTOHa, yuMTbiBatOWMeE BAMAHME PaA3HULbl B BO3pacTe
6eToHa KO BpPeMeHM Harpy)KeHua KOHCTPYKLMM 3KCNAyaTauMOHHbIMM Harpyskamu C BO3PacTOM
TBEpAEeHUA 6eToHa, COOTBETCTBYIOLLMM €ro KAaccy No NPOYHOCTU HA CXKATUE WK pacTANKEHUe, ANA
coopykeHm | un Il KnaccoB onpeaenAlTCA  IKCNEPUMMEHTAsIbHO, a MNpu  OTCYTCTBUM
3KCNepPUMEHTaNbHbIX AaHHbIX U ana coopyxeHuit Il n IV knaccos npuHmMmatoTca no Tabauue 9.

Tabnunuya 9

KoapdUuMeHT ypi1a

Npu cXKaTuK aNa palioHoB
Bospact 6eToHa Ko

BPEMEHM HarpyKeHuA - C OTPLATENBHOM
COOPYIKEHUS, rof, CO cpeaHeroaoeou CpeHeroaosoi NPW pacTaXKeHnm
TemnepaTypoit HapyHOro .
. TeMNepaTypoit Hapy»KHOTOo
Bo3ayxa 0 °C u Bbiwe
BO3yxa
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 1,15/1,1 1,10/1,05 1,10/1,05
3,0 1 6onee 1,20/1,15 1,15/1,10 1,15/1,10

MpumeuyaHue - B uncnutene npuBeseHbl 3HaYEHUA KOIOOULMEHTA Ypia NPU MPOEKTHOM BO3pacTe
6eToHa 180 cyT, B 3HameHaTe e - Npu NPOEKTHOM Bo3pacTe 6eToHa 360 cyT.

5.26 KoadpdpuumeHT ycnosuit pabotbl 6eTOHa, y4yMTbIBAKOWMI pa3anyMe B NPOYHOCTM GeToHa
COOPYKEHUA U KOHTPObHbIX 06Pa3L,0B NPUHMMAETCA PABHbIM:

Yb1s = 1,0 - NpU MexaHU3MPOBaAHHOM W3rOTOB/NIEHUWN, TPAHCNOPTUPOBKE M nogayve H6eTOHHOM
CMecH C pacnpeaeneHmem 1 ynaoTHEHUEM PYYHbIMUK BUBpaTopamu;
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Yo1s = 1,1 - npu aBTOMATU3MPOBAHHOM MPUrOTOBAEHUN OETOHHOM CMecu, NOAHOCTbIO
MeXaHM3MPOBAHHOM ee TPAHCMOPTUPOBKE, YKNAAKE U YNNOTHEHUN.

5.27 HavanbHbIi mogynb ynpyroctu 6eToHa ecTeCTBEHHOrO TBEPAEHUSA MAaCCUBHbIX KOHCTPYKLNIM
NPy CKaTUK U pacTaxkeHun Ep cneayeT npMHMMaTh no Tabaunye 10.

Mpwn pacyeTe Ha MNPOYHOCTb M MO AePOPMaLMAM TOHKOCTEHHbIX CTEPXKHEBbLIX W MAUTHBIX
31eMEeHTOB MOAY/b YyNPYrocT 6eToHa cneayeT BO BCEX CAYHaAX MPUHUMATL No Tabauue 10 Kak ana
H6eToHa C MaKCMMaNbHbIM ANAaMETPOM KPynHOro 3anonHmtensa 40 mm M 0CagKoM KOHyca, paBHOMN 8
cm n bonee.

Moaynb caura 6etoHa Gp cneayeT NpUHUMaTbL pasHbim 0,4Ep.

HauyanbHbI KO3ddMUMEHT nonepeyHon aebopmaumm (KoadpduumeHT MNMyaccoHa) v npuHMMaeTca
PaBHbIM: 417 MAaCCUBHbIX KOHCTPYKLUMI - 0,15, AnA cTeprKHEBbIX U NAUTHbIX KOHCTPYKuni - 0,20.

5.28 MnoTHOCTb TAXKEeNoro 6eToHa NP OTCYTCTBUM ONbITHbIX AAHHbIX A0MYCKAaeTCA NPUHMMATb MO
Tabnumue 11.

Apmartypa

5.29 [Ona apmMupoBaHWUA Kene3obeTOHHbIX KOHCTPYKUMMA TUAPOTEXHUYECKUX COOPYKEHUM
cnefyetr  NPUMEHATb  apMaTypHYH CTanb, OTBevatlowyk TpeboBaHMAM  COOTBETCTBYHOLLUX
rocyapCTBEHHbIX CTAHOAPTOB WAM YTBEPXKAEHHbIX B YCTAHOBAEHHOM MOPAAKE TEXHUYECKUX
YCNOBUIM U NPUHAANENKALLYIO K OAHOMY U3 CNeAyHOLLNX BULOB:

CTep)KHEeBaA apmaTypHan CTanb:

ropayeKaTaHas - rnagkas knacca A-l, nepunogunyeckoro npodunaa Kknaccos A-ll, A-lll, A-IV, A-V;
TEPMUYECKM U TEPMOMEXAHUYECKN YNPOUYHEHHAA - nepnoandeckoro npodpunaa knaccos AT-11IC, At-
IVC, AT-VCK; ynpo4yHeHHas BbITAXKOM Knacca A-llIB;

NPOBO/I0YHAA apMaTypHan CTab:
XONOAHOTAHYTas NPOBO/IOKA 06bIKHOBEHHAA - Nepuoamyeckoro npoduna knacca Bp-I.

Ona 3aknagHbix AeTaneim U COeANHUTENbHbIX HAKNafoK cneayeT NPUMEHATb, KaK Mpasuno,
NPOKaTHY0 Yr1epoaucTyto CTanb.

MapKu apmaTypHOM CTann gNs apMUPOBaHMA Kene3obeToOHHbIX KOHCTPYKUMIM B 3aBUCMMOCTU OT
ycnoBuii ux paboTbl M cpegHen TemnepaTypbl HapyKHOro BO3Ayxa Haubonee xonoaHow
NATUAHEBKM B palioHe CTPOMTENbCTBA C/eAyeT MPUHMMAaTb MO AEUCTBYIOWMM HOPMaTUBHbIM
[OKYMEHTaM.

ApmaTtypHyto ctanb Knaccos A-llIe, A-IV n A-V pekomeHayeTca NpMMeHATb AN1A nNpeasapuTebHO
HanpAXeHHbIX KOHCTPYKLUMNA.
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5.30 HopmaTuBHbIe M pacyeTHble CONPOTUB/IEHUS OCHOBHbIX BMAOB apMaTypbl, MPUMEHAEMON B
¥KeNe306eTOHHbIX KOHCTPYKLMAX TMAPOTEXHUYECKMX COOPY)KEHMUM, B 3aBMCMMOCTM OT Kaacca
apmaTypbl A0/IKHbI NPUHMMATBLCA No Tabaunue 12.

MpumeyaHue - HayanbHble MOAYAMN YIPYrocTU GETOHOB, NMOy4aeMbIX U3 INTLIX (CaMOYNIOTHAIOLWMXCSA)
6eTOHHbIX CMecen ciegyeT NPUHUMATL Ha 15 % Huske.
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Tabnuuya 10
c 6 Ocagka | MakcumanbH |  HauyanbHble Mogy/ivM ynpyroctT 6eTOHa NpU CKaTUM U PACTAKEHUU
noco
KOHyca | b1 pasmep | E,-103, MMa (Krc/cm?), npu knacce 6eToHa NO MPOYHOCTU Ha CxKaThe
YNIOTHEHMA
6eTONHOG 6eToHHO| KpynHoro
Y B12, B17, B22, B27, B32,
emecy | EMECH|3ANONHNTENR, | g 187 5[ B10 B15 B20 B25 B30 B35
cM MM 5 5 5 5 5
1 2 3 4 5 6 7 8 9 (10| 11 12| 13 | 14| 15| 16
BubpuposaH [MeHee 4 40 23,0128,0|31,0(33,5135,5/37,0(38,5|39,5|41,0(42,0(43,0|44,546,0
ne
(235/(285/(315/(340((360](380((395|(405/(420((430|(440](455((470
I T I T 0 Y I D IO A
80 26,0/30,0(34,0136,5(38,5(40,0141,5|42,5(43,5|44,5145,0|46,5(47,5
(265((305{(345|(375((395((410]|(425((435|(445| (455|(460|(475((485
) 0 T T D I I I I D IO D I
120 28,5133,0(36,5127,0|40,5(42,0143,5|44,5|45,5|46,5147,0148,5(49,5
(290((340](365|(275((415((430]|(445((455|(465|(475|(480] (495 |(505
I T I I T A Y Y I D O A
40 19,5(24,0(27,0{29,5(31,5/33,0|34,5(36,0(37,0{38,0(39,5(41,0|42,5
(200((245](275](300((320((335](350((365((380| (385 |(405|(420((435
) 0 T 0 T D I N I I I D D I D I
4-8 80 22,5128,0(30,0132,5(34,5(36,0137,5|39,0(40,0141,0142,0144,0(45,5
(230](285/(305|(330((350((370](380((400|(410|(420((430](450((465
I T D T 0 A Y I D O A
120 24,5129,0(32.5135,0(37,0(38,5|40,0|41,0(42,0|143,0144,0|45,5(46,5
(250((295/(330|(355((380((395]|(410((420|(430]| (440((450|(465((475
) 0 T 0 T D I N I I I D D IO D I
40 13,0(16,0(18,0{21,0(23,0/25,5]27,0(28,5(30,0131,5(32,5(34,5(36,0
(135](165](185|(215((235((260](275((290((305|(320((330](350((365
I T I T A Y I D O A
8-16 80 15,5(19,0(22,0(24,5(26,5/28,5|30,0(31,5(33,0{34,0(35,0(36,5|37,5
(160](195/(225](250((270((290](305((320((335|(345((360](370((385
) 0 T 0 T D I N I I I D D IO D I
120 17,5(21,5(24,5(27,0(29,5/31,0|32,5(34,0(35,0/36,0(37,0(38,0(39,0
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c 6 OcapgkKa | MakcumanbH | HavanbHble moaynun ynpyroctn 6€ToHa Npw CKaTUM U PaCTAXKEHUN
noco
KOHyca | b1 pasmep | E,-103, MMa (Krc/cm?), npu knacce 6eTOHa NO MPOYHOCTU Ha CxKaThe
YNAOTHEHMUA
6eTOHHOI 6eTOHHO| KpynHoro
Y B12, B17, B22, B27, B32,
cmecy |V EMECH|3ANONHUTENA, | ge 1p7 51810 B15 B20 B25 B30 B35
cm MM 5 5 5 5 5
1 2 3 4 5 6 7 8 9 |10 11 (12| 13 (14 ] 15| 16
(180((220](250((270((295](315((330](345](350](365(380((390/(400
I T I T 0 Y I D IO A
Csblwe 40 - ]113,0/16,0]/18,0|21,0{23,0(25,5(27,0|28,5/30,0131,5|32,5|34,5
16
(135((165((185((215((235((260((275(290{(305((320](330](350
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Tabnuuya 11
CpeaHaAs NAoTHOCTb 6eToHa p, r/cm3, NPy MakCMManbHOM KPYNHOCTM
MnoTHOCTb 3anonHUTEN A, 3anoNHUTENS, MM
r/cm®
10 20 40 80 120
2,60+ 2,65 2,26 2,32 2,37 2,41 2,43
2,65+2,70 2,30 2,36 2,40 2,45 2,47
2,70+ 2,75 2,33 2,39 2,44 2,49 2,50
Tabnuua 12
HopmaTtusHble PacueTHble conpoTMBAEHUs apMmaTypbl A4
COMpPOTUBNEHMA npesenbHbIX COCTOAHUI NepBOM rpynnbl,
PaCTAXKEHUIO U MMa (krc/cm?)
pacyeTHble
CONpPOTUBAEHMS PaCTAMXKEHUIO CHATUIO
Bug, v Knacc apmatypbl
PacTAKEeHUIo apMmaTypbl
AN npegenbHbIX nonepe4Hou
COCTOAHMI BTOPO MpoponbHoit | - (xomyTos, Rs.
rpynnbl, MMa (krc/cm?), Rs OTOTHYTbIX
Ren: Reser CTepKHen) Rsw
1 2 3 4 5
CTepyKHeBas apmaTypa K/i1accoB:
A-l 235 (2400) 225 (2300) 175(1800) 225(2300)
A-ll 295 (3000) 280 (2850) 225 (2300) 280 (2850)
A-lll, anametpom, mm:
6-8 390 (4000) 355 (3600) 285 (2900) 355(3600)
10-40 390 (4000) 365 (3750) 290 (3000) 365 (3750)
A-lV 590 (6000) 520 (5200) 405(4150) 400 (4000)
A-V 785 (8000) 680 (6950) 545 (5550) 400 (4000)
YnpoyHeHHasa BbITAXKKON Knacca A-
lllB ¢ KOHTpONEM:
HaNPAXEHUN N yONUHEHUN 540 (5500) 490 (5000) 390 (4000) 200 (2000)
TONIbKO YA/ IMHEHWN 540 (5500) 450 (4600) 360 (3700) 200(2000)
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HopmaTusHble PacueTHble conpoTMBAEHWA apMmaTypbl ANA
CONpPOTUBNEHUA npeaenbHbIX COCTOAHMI NEPBOM rpynnbl,
pacTAXKeHUo n MMa (krc/cm?)
pacyeTHble
COnpoTMBAEHUA PacTAXKEHUIO CKaTUIO
Bua v Knacc apmarypebl
pPacTAXEHUIO apmaTypbl
ONA npegenbHbIX nonepe4Hon
COCTOSAHUI BTOPOIA MNpoaoneHow (xomyTos, Re.
rpynnbl, MMa (krc/cm?), Rs OTOTHYTbIX
Ren: Recor CcTepHen) Rsw
1 2 3 4 5
NMposoaoyHaa apmatypa Knacca Bp-
[, AMameTpom, MMm:
3 410(4200) 375 (3850) 270 (2750) 375 (3850)
4 405 (4150) 365 (3750) 265 (2700) 365 (3750)
5 395 (4050) 360 (3700) 260 (2650) 360 (3700)

MpumevaHue - B cBapHbIX KapKacax Aaa XOMyTOB M3 apmaTtypbl Knacca A-lll, anameTp KOTOPbIX MeHbLULe
1/3 anameTtpa NPOAOAbHbIX CTEPXKHEN, Rsy paBHO 255 MMMa (2600 Krc/cm?).

lMpyY OTCYTCTBUM CUENAEHMA apMaTypbl C 6eTOHOM Rsc PaBHO HyIO.

Mpw pacyeTe apmaTypbl NO rNaBHbIM PACTArMBAOWMUM HaNpPsXKeHUAM (6aNKU-CTEHKU, KOPOTKME
KOHCO/IM U Ap.) pacyeTHble COMPOTUBNEHWUA apMaTypbl ciedyeT NPUHUMATb Kak A8 NPoA0/IbHOM
apmaTypbl Ha AeNCcTBUE M3rnMbatoLwero MoOMeHTa.

Mpun Hagneskawem o060CHOBaHMM ANA KeNe30H6eTOHHbIX KOHCTPYKUMIA MAPOTEXHUYECKUX
COOPYKEHUW AOMYCKAETCA MPUMEHATb CTEPXKHEBYHO W MPOBOJIOYHYIO apMaTypy APYrMX KNaccos, UX
HOPMAaTMBHbIE U PaCYETHbIE XapPaKTEPUCTUKM cneayeT NPUHUMaTb No AEeNCTBYIOWMM HOPMATUBHbIM
[OKYMEHTaM.

MpumeyaHue - HayanbHble MOAY/IM YNPYrocT 6ETOHOB, NOYY4aeMbIX U3 INTbIX (CaMOyNAOTHAOWMXCA)
6EeTOoHHbIX cMecei cneayeT NpMHUMaTh Ha 15 % Huke.

5.31 KoapodunumeHTbl ycnosuii paboTbl HeHanpAraeMom apmaTtypbl cnegyeT NpPUHMMATb MO
Tabnuue 13, a HanpAraemon apmaTtypbl - N0 AENCTBYIOWMM HOPMATUBHbBIM AOKYMEHTAM.

KoadpdpuumneHt ycnosuii paboTbl apmaTypbl Npu pacyete No npeaesbHbIM COCTOSHUMAM BTOPOW
rpynnbl NPUHUMAETCA PaBHbIM eAMHULE.

Tabnuuya 13

®aKTOpbI, 06yCNaBAMBAIOLIME BBEACHME KoaddunumeHnTbl ycnosuii paboTbl apmaTtypsl
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Ko3pdnumMeHTOB ycaoBuin paboTbl apmaTypbl | YcnoBHoe 0603HayeHue 3HauyeHue
MHOroKkpaTHoe NOBTOPEHME HArpy3Ku Ys1 Cm. 5.32
*enesobeToHHbIe 3n1eMeHTbI Ys2 1,1
Cranexene3obeToHHble KOHCTPYKLNMU Ys3 0,9
(oTKpbITbIE M NOA3EMHBbIE)

NMpumeuvaHue - [pU HAAMYMM HECKONbKUX (AKTOPOB, AEWCTBYIOWMX OAHOBPEMEHHO, B pacyeT

BBOZAMWTCA NPOM3BEAEHME COOTBETCTBYIOWMX KOIPPULMEHTOB YCNOBUIM PaboTbl.

5.32 PacyeTHble COMPOTUB/IEHUA HEHANPAraeMoWn CTEP’KHEBOW apmaTypbl MPU pacyeTe Ha

BbIHOC/IMBOCTb C/leAyeT onpeaenatb no ¢opmyne

R's = 'Yiss,

(17)

rae vsi - KoadpoduumeHT ycnosmin paboTbl apmaTypbl, onpeaensembiii no dopmyne

¥ NPUHUMaeMbli He 6onee ¥s1 = 1,0.

v =325-lg N/lig 2-10°)]- 3,257

(18)

3pecb Y's1 - KO3GOULMEHT yCa0BMIN PaboTbl apMaTypbl NPU YMCAE LMKIOB HarpyskeHus N = 2-10°.

3HayeHuA Y's1 onpegenaoTca:

Ansa apmatypbl knaccos A-l, A-l, A-1ll no popmyne (19),

ANA Apyrnx Knaccos apmaTtypsbl - no CM 63.13330.

Y's1 = (1,8nomsne)/[1 - ps(1 - nonsn/1,8)]. (19)

34ecb Mo - KOIPPUUMEHT, YUUTLIBAIOLLMIA KNACC apMaTypbl, NPUHUMaeMbIn no Tabauue 14;

TMs - KO3OOULMEHT, YUUTHIBAIOLMI AMAMETP apMaTypbl, NPUHMMaEMbIV No Tabauue 15;

TNc - KO3GOULMEHT, YUUTBIBAIOLWMIA TUM CBAPHOIO CTbiKa, MPUHUMaemblin no Tabavue 16;

Ps - KOIGPUUMEHT acCMMMETPUU UMKNA, Ps =

HaMMeHbLLee U Hanbonbluee HanpPAXKeHUa B PacTAHYTOM apmaType.

dopmyna (18) cnpasegamsa npu N < 2-10°.

Gs,min/Gs,max, rne Osmin U Osmax COOTBETCTBEHHO

Mpwv uncne umMknoB HarpyskeHua N > 2-108 cnegyet NpUHUMATD Ys1 = Y's1.

PacTaHyTaa apmaTypa Ha BblHOC/IMBOCTb He MNpoBepsAeTcs,

onpeaensemblii no dopmyne (19), 6onbue 1,0.

Tabnuuya 14

www.pkb-titan.ru

ecnm  KoaboduumeHTt  Y'sy,

O TMTAH



CHwI 2.06.08-87 AKTyanun3npoBaHHas peaakumna BETOHHbIE U }Kene306eTOHHbIE KOHCTPYKLMM TMAPOTEXHUYECKUX COOPYIKEHUMN
26

Knacc apmatypbl KoadduumeHt no
A-l 0,44
A-ll 0,32
A-llI 0,28
Tabnunuya 15
OnameTtp apmaTypbl, MM o 20 30 40 60 1 bonee
KoadpdpuumneHT 1 1 0,9 0,85 0,8

MpumeuyaHue - [InA NPOMENKYTOUHbIX 3HAYEHUI AMameTpa apMaTypbl 3HavyeHue KosbbuuMeHTa T
NPUHUMAETCA IMHENHOM MHTEepRoAALUEN.

Tabnuuya 16

Tun cBapHOro COeANHEHUSA CTEPKHEBOM apmaTypbl KoadduumeHT ne

KoHTaKTHOEe CTbIKOBOE TUMOB:
KC-M (c mexaHM4YecKom 3a4nCTKOM) 1,0
KC-O (6e3 mexaHM4YeCcKo 3a4nUCTKN) 0,8

CTblKOBOE, BbIMNONHEHHOE CrocoboM BaHHON OAHO3NEKTPOAHON CBapKM Ha
CTaNbHOW NoAKNaAKe Npu ee ANMHe:

5 n 6onee AMamMeTpoB HaMMEHbBLLUETO U3 CTbIKYyEMbIX CTEPIKHEN 0,8
1,5 - 3 anameTpa HaMMEHbLLEro U3 CTbIKyeMbIX CTEPKHEM 0,6
CTblKoBOE C MAaPHbIMU CUMMETPUYHbBIMW HAKNAAKAMMU 0,55

MpumevaHue - [na apmaTypbl, HE MMeIOLWEN CBAPHbLIX COEAMHEHUN, 3HayeHue KoabouuMeHTa M.
NPUHMMAETCA PaBHbIM eauHULE.

5.33 PacyeTHble conpoTMB/IEHMA apMaTypbl NPU pacyeTe Ha BbIHOCAMBOCTb MNpeaBapuTeslbHO
HanpAXeHHbIX KOHCTPYKLUMI onpeaenatoTca No AeNCTBYOWMM HOPMATUBHbBIM AOKYMEHTaM.

5.34 Mogynn ynpyroctu HeHanpAaraeMom un CTepXHeBOM HaNpPAraeMonm apmaTypbl MPUHMMAIOTCA
no Tabanue 17, a apmatypbl APYrMX BUAOB - NO AEMCTBYHOLLMM HOPMATUBHBIM SOKYMEHTAM.

Tabnuuya 17

Mogaynb ynpyroctu apmaTtypsl E-103, MMMa
Buna apmatypel Knacc apmatypsl 5
(krc/cm?)
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Moaynb ynpyroctu apmaTypbl Es-103, MMa
Bug apmatypel Knacc apmartypbl 5
(krc/cm?)
CteprkHeBas A-l, A-ll 210 (2100)
A-lll 200 (2000)
A-lV, A-V 190 (1900)
A-llls 180 (1800)
ApmaTypHas NpoBOJIOKa Bp-I 170 (1700)

5.35 [Mpu pacyeTe KenesobeTOHHbIX KOHCTPYKUMMA TUAPOTEXHUYECKUX COOPYXKEHUM HaA
BbIHOC/IMBOCTb Heynpyrne aedbopmaumn B CKaTOM 30He BeTOHa creayeT yuYUTbiBaTb CHUMKEHUEM
Mmoayna ynpyroctu 6etoHa, nNpuHUMaa KosaddPuuMeHTbl npuBeaeHMA apmaTypbl K 6eToHy V' no

Tabnuue 18.

Tabnuuya 18

Knacc 6eToHa no Npo4YHOCTM Ha cxKaTue B15 B20 B25 B30 B35 B40
KoadpodumumneHT npusegeHua v/ 25 23 20 18 15 10

6 KoncTpykTnBHBIE TPpeOOBAHNS

6.1 Mpy NPOEKTUPOBAHUWU KOHCTPYKLMIN, WCMbITbIBAOWMX TEMMepaTypHble W BNAKHOCTHbIE
BO34ENCTBMA, ANA NPefoTBPaALLEeHMs TpelwmnHoobpa3oBaHUs Heobxoaumo npeaycMmaTpmBaTb
cnepytoume KOHCTPYKTUBHbBIE PELLEHNA N TEXHONOTMYECKME MEPONPUATHUA.

6.1.1 KOHCTpPYKTUBHbIE peLleHna:

BbIbOp Hanbonee pauMOHANbHOM KOHCTPYKUUM B AaHHbIX MPUPOAHbLIX YCNOBUAX;

pa3pe3Ka KOHCTPYKLMM NOCTOAHHbIMMU AedOpPMaLMOHHO-0CaL0YHbIMU LBAMU;

pa3pe3Ka KOHCTPYKLMM NOCTOAHHBIMU U BPEMEHHBIMW TEMMEPATYPHLIMU U YCAA0YHbIMU LLIBAMMU;
YCTPOWCTBO TEMIOU30ALUN HA HAPYKHbIX HETOHHBIX NOBEPXHOCTAX;

NPUMEHEeHWe NPeaBaPUTENIbHO HANPAXKEHHOW apMaTypbl (419 TOHKOCTEHHbIX KOHCTPYKLUMIA).
TexHonornyeckne meponpuATUA:

CHUXXEeHWe TenNoBblAeNeHNs BeToOHa NPUMEHEHMEM HU3KOTEPMUYHbIX LLIEMEHTOB, YMEHbLUEHNEM
pacxona LemMeHTa 3a CYeT MCNONb30BaHUA BO34YXOBOBAEKAOWMX M NAACTUOMLMPYOLWMX A,06aBOK,
30/1bl-yHOCa U Ap.;

perynMpoBaHue TemnepaTtypbl 6ETOHHbIX CMecel;

www.pkb-titan.ru QT TATAH
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MaKCMMa/ibHOe paccemBaHMe HayYaslbHOM TENOTbl U 3K30TEPMUM 3a cYeT Hanbonee BbIFOLHOIO
COYEeTaHUsA BbICOTbI APYCOB BETOHUPOBAHUA U MHTEPBANIOB MEXAY YKNAAKOM APYCOB NpU 3a4aHHOM
MHTEHCUBHOCTM POCTa COOPYKEHUS;

peryanposaHMe TemnepaTypHOro 1 BAa*KHOCTHOTO PEXMMOB NOBEPXHOCTEN BETOHHbIX MacCMBOB
ANA 3aWMTbl 3TUX NMOBEPXHOCTEN OT pe3KMx KonebaHui TemnepaTypbl cpeabl U COXpPAaHEHWUA B
TENN0Oe BpPemMA rofa BO BNAKHOM COCTOAHUM C MOMOLLBIO MOCTOAHHOM WAM  BPEMEHHOWM
TENNOU30NALMM  UAW  TENNOTMAPOU3OAALMM, MNOAMBKM  BOAOMW, YCTPOWCTBA  LWATPOB C
KOHOMLMOHUPOBAHWEM BO34YXa U T.N.;

npumeHeHne TpybHOro oxnaxaeHns 6ETOHHOM KNaaKku;

nosbllwleHne oa4HOPOAHOCTU 6eTOHa, obecneyeHne ero BbICOKOM PacTAXXNMOCTH, NMOoBblLEHNE
npegena Nnpo4HOCTU Ha OCeEBOE PACTAXKEHUE,

3aMblKaHMe CTaTMYECKM HEeonpeae/MMbIX KOHCTPYKLUMNA, a TaKXKe OMOHO/IMYMBAHNE MACCUBHbIX
KOHCTPYKUMIA Npu TemnepaTypax 6eToHa, B6/AM3KMX K €ro MWHUMaANAbHbIM 3KCMAYyaTaUMOHHbIM
TemnepaTypam.

YCTPOACTBO NOCTOAHHBIX MU BPEMEHHbIX LUBOB

6.2 Qns npeaoTBpalleHMa 06pa3oBaHMA TPELWMH UAN YMEHbLIEHMA UX PACKPbITUA B MOHOIUTHbIX
6ETOHHbIX W Kene3obeTOHHbIX COOPYKEeHUAX HeobxoaMmo npeaycMaTpuBaTb MOCTOSHHbIE
TemnepaTypHbIE LWBbI, @ TAaK¥Ke BPEeMEHHbIE CTPOUTE/NbHbIE LUBbI.

MocTosiHHbIE LWBblI A0/KHbl 0becneynMBaTb BO3MOXHOCTb B3aMMHbIX MepemMelleHNn YacTten
COOPYXEeHMs Kak B npouLecce CTPOUTENbCTBA, TaK M B Mpouecce 3Kcnjyatauun. BpemeHHble
CTPOUTENbHbIE LWBbI A0/1}KHbl 0b6ecne4mBaThb:

CHUXXEHME TeMMEePaTYPHbIX HAMNPAXKEHUI B 6ETOHE B Npouecce BO3BEAEHNA COOPYKEHUI;

CHUXEHWE YCUAUN, BbI3BAHHbIX HEPAaBHOMEPHOM OCaZAKOM YacTen COOPYKEHUN B CTPOUTENbHbIN
nepuoa;

cobnogeHne Tpebyemon MHTEHCMBHOCTM PaboT NO BO3BEAEHUIO COOPYKEHUS;
YHUOUKALMIO apMOKOHCTPYKLUMIA, onanybKkm, cOOpHbIX 91€MEHTOB U T.1.

6.3 MNOCTOAHHbIE LWBbI B COOPYKEHUAX MOTYT BbIMOJIHATLCA CKBO3HbIMU UM B BUAE HAaAPE30B Mo
NOBEPXHOCTAM, NOABEPKEHHBIM 3HAaYUTEIbHbIM KoNebaHMAM TemnepaTypbl.

PaccroaHue mexay noCToAHHbIMU N BpeMEHHbIMU WBaMM CiedyeT Ha3Ha4aTb B 3aBUCUMMOCTUN OT
KAMMATUYECKNX WU TeO0JIONMYECKUX yCﬂOBVIVI, KOHCTPYKTUBHbIX ocobeHHocTeMN COOpy)KEHVIl‘;L
nocnenoBateNbHOCTU Npon3BoAcCTBa pa60T nT.n.
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6.4 [Ona cHOPHO-MOHONAUTHbBIX KOHCTPYKLMIA HeobxoAMMO npesycMaTpuBaTb MepOnpUATUS,
obecneumBatolwme HaaNexalyo CBA3b MO MNOBEPXHOCTAM KOHTAKTa MNpUM OMOHOINMYMBAHUM
KOHCTPYKLMN.

6.5 [Na yMeHblUeHMA TeMNePaTyPHbIX HANPAMXKEHUM, a TaKXKe BAUAHUA HEPAaBHOMEPHbIX 0CaA0K
OCHOBAHWA NpPW  COOTBETCTBYIOWEM OOOCHOBAHUM  AOMYCKaeTcs YyCTpamBaTb BpPeMEHHble
paclWMpeHHble LWBbl, 3anonHAeMble 6eToOHOM (3ambikatowme 670KM) nocne BbIPaBHUBAHMA
TemnepaTyp v cTabuamsaummn ocagok.

HasHaueHue NPoAONbLHOrO U NONEpPeYHOro apMMpoBaHUSA

6.6 B MacCMBHbIX Kene300eTOHHbIX 3/eMeHTax TMAPOTEXHUYECKUX COOPYKEHWUM, pa3mepbl
KOTOpbIX MNpeBblWatoT Tpebyemble NO pacvyeTy W Ha3HAYeHbl MO KOHCTPYKTUBHbIM  WUAU
TEXHONOTMYECKMM coobparkeHmnaM, a B ob6aenKkax ruapoTexHUYeCcKUX TYHHeNel - BO BCEX CNyYanX,
MWHMMA/IbHbIA  NPOLEHT apMMPOBaHMA He HOpMUpyeTcsa, W cevyeHne pabouelrr apmaTtypbl
Ha3Ha4aeTcA B COOTBETCTBUM C PACYETOM.

Maowanb ceyeHUs NPOAO/IbHOW apMaTypbl OCTa/ibHbIX Kene306eTOHHbIX 3/1eMEeHTOB A0/1XKHa
npuHUMaTbcA He meHee 0,05 % oT NaoWaamn pacyeTHOro ceyeHus 6eToHa.

6.7 PaccToAaHMe B CBETY MeXKAY apMaTypHbIMU CTEPXKHAMM MO BbICOTE W LWIMPUHE CEYEeHUA
[OMKHO obecneynBaTb COBMECTHYO paboTy apmaTypbl C 6ETOHOM WM Ha3HayaTbCA C Y4ETOM
yA06CcTBa YKNAAKM U YNNOTHEHNA BETOHHOWN CMecH.

PacctosiHMe B CBETY MeXAy CTEP’KHAMW apmaTypbl ANA HEMACCUMBHbIX KOHCTPYKUMIA cneayeT
NPUHUMATb C Y4ETOM YCNOBUIA UX BETOHUPOBAHMA.

B MaccmBHbIX Kene306eTOHHbIX KOHCTPYKLMAX PACCTOAHUA B CBETY MENKAY CTEPXKHAMKU paboyen
apmaTypbl MO WMPUHE CeYEeHUA ONpenenArTCA KPYMHOCTbIO 3anonHuTena 6eToHa, HO He MeHee
2,5d, rpe d - amameTp apmaTypbl.

6.8 TONWMHY 3aWNTHOTO cnosA 6eToHa cneayet NPUHMMATb:

ANA  NUUEBbIX MOBEPXHOCTEM KOHCTPYKUMW, He NOoABEepralowmnxca HenocpeacTtBeHHOMY
BO3EeNCTBUIO BOAbl, NapoB BoAbl WUAM aTMocdepHbiXx ocaakoB: He meHee 30 mm ana pabouelt
apmatypbl U 20 mm ana pacnpeaenuTenbHOM apmaTypbl U XOMYTOB B H6asikax U NAUTaxX BbICOTOM A0
1,5 m, a TaK»Ke B KOJIOHHAX C MeHbLUel CTopoHoM Ao 1,5 m;

ANA  NNLEBbLIX MNOBEPXHOCTEM KOHCTPYKUMM W 4YacTeld COOPYXKEHUW, NoABepratoLmxca
HenocpeacTBEHHOMY BO3AEWCTBUIO BOAbl (30HbI MEPEMEHHOr0 TrOpM30HTa BOAbl, MOBEPXHOCTU
BOAOCAMBOB W BoaocbpocoB, 06aenku 6Ge3HaANOPHbIX TyHHENEeW, NAWUTbl KpenjeHua OTKOCOB
KaHa/foB M T.M.) B COYETAaHUM C BO3AEWCTBMEM 3aMOPANKMBAHWUA-OTTAMBAHUA, KaBUTALUKU WU
NCTUPAHMA HAHOCaMM - He meHee 60 MM U HEe MeHee ABYX AMAMETPOB CTepXKHen anAa paboyen m
pacnpefenvTenbHOM apmaTypbl. ITO Xe TpeboBaHMe AOMKHO BbINOAHATLCA ANA KOHCTPYKUMA M
3N1eMEHTOB COOPY)KEHWUN, 3alnUTHble CnouM 6eToHa KOTOPbIX CUCTEMATUYECKM NOoABEepratTca
BO34,EeMCTBMIO MApOB BOAbI.
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TonwmHy  3awMTHOro cnosa 6eToHa B KeNe3006eTOHHbIX  KOHCTPYKUMAX  MOPCKUX
rMAPOTEXHUYECKUX COOPYKEHMIA HEOBXOAMMO NPUHUMATD:

Ana pabouen apmatypbl CTEPXKHEBOM - HE MeHee 60 Mm;
ANA pacnpefenutesibHoON apMaTypbl U XOMYTOB - He meHee 40 mm.

[Nna 3aWUTHBIX cnoeB 6eTOHa A0MKEH NPUMEHATLCA BETOH Knacca No NPOYHOCTU He Huxke B20,
NpM 3TOM MOPO3OCTOMKOCTb M BOAOHENPOHULAEMOCTb 3TOr0 6ETOHA AO0/MKHbI ObiTb HE HUXKe
NPeabABNEHHbIX MPOEKTOM K J/INLEBbIM MOBEPXHOCTAM AaHHbIX KOHCTPYKUMM WAM  4YacTew
COOPYKEHUA.

Ona c6opHbIX *Kene306eTOHHbIX 91eMEeHTOB 3aBOACKOr0 M3roTOB/IEHUS NPU NpUMeEHeHUM beToHa
Knacca No NPo4YHOCTM Ha cKatue B15 v Bbllwe TOALWMHA 3aLMUTHOrO C/10A MOXKET ObiTb YMEHbLUEHa
Ha 10 MM NPOTMB YKa3aHHbIX BblLLe BE/INYUH.

Mpwn 3aKcnayaTaumm »Kene3obeTOHHbIX KOHCTPYKLMA B YCNOBUAX arpecCMBHOM cpeabl TONLMHY
3aLUTHOrO C1I0A He0HXOAMMO Ha3HaYaTb He MeHee 60 mMm.

6.9 B HETPeLWMHOCTOMKNX Kene306eTOHHbIX NANTAX U CTEHax ceyeHnem BbicoTon 60 cm n bonee
c KoapdpuumeHtom apmuposaHua p < 0,008 npu Hagnexawem 0HOCHOBAHWWM [AOMyCKaeTcA
MHOTOpPAZAHOE PaCMo/IoKEHNE apMaTypbl MO CEYEHUIO 3/IEMEHTA, CNOCOBCTBYHOLLEE YMEHbLUEHUIO
MaKCMMaIbHOW LIMPWHbBI PACKPbITUA TPELLMH MO BbICOTE CEYEHUA.

6.10 Ecnv cTepXHM apmaTtypbl pasmewaloTca B ABa M 6osee psaga, TO ANAMETPbI CTEPXKHEMN
PAAOB AOJ/IKHbI OTINMYATLCA APYr OT Apyra He 6onee, yem Ha 40 %.

6.11 W3 ycnoBus [ONTOBEYHOCTU TUAPOTEXHUYECKUX COOPYNKEHMI 6e3 npenBapuUTeNbHOro
HanpsXXeHUs AuameTp apmaTypbl cneayeT NpUMHMMATb ANa paboyein CTep)KHeBOW apmaTtypbl U3
ropaYeKkataHon ctanum He meHee 10 mm, ANA cnupaneit U A8 KapKacoB U CETOK BA3aHbIX UM
M3roTOBNEHHbIX C NPUMEHEHMEM KOHTAaKTHOM CBapKM - He MeHee 6 MM.

6.12 MpoaonbHble CTEPXKHWU PACTAHYTOM M CXKATOM apmaTypbl AO/KHbI ObiTb 3aBegeHbl 33
HOPMaNbHOE WM HAKNOHHOE K NMPOAOJIbHOM OCUM 3N1eMEHTA CeYeHue, rge OHU He TpebyroTca no
pacuery.

6.13 PacnpegenutenbHyto apmaTtypy AAsS 3/eMeHTOB, paboTalouwmx B OAHOM HanpaBAeHWUM,
cnepyeT Ha3HavaTb B pasmepe He 6onee 10 % oT naowagu paboyeirt apmaTtypbl B MecTe
Hambonbluero n3rnbatowero MOMeHTa.

6.14 MNpu BbINONHEHUW CBAPHbIX COEAMHEHUI apmaTypbl cneayeT BbINOAHATL TpeboBaHWA
AENCTBYIOLNX HOPMATUBHbIX JOKYMEHTOB.

6.15 B KOHCTPYKUMSX, PaCCYMTbIBAEMbIX HA BbIHOC/IMBOCTb, B OAHOM CEYEHUU [AONXKHO
CTbIKOBATbCA, KakK NpaBuno, He 6onee MONOBUHbI CTEPXKHEBOWM pPacTAHYTOM paboueit apmaTypbl.
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MpuMmeHeHne CTbIKOB BHaX/NECTKy (6e3 cBapKuM 1 CO CBApKOW) ANA pacTAHYTOM paboyeit apmaTypbl B
3TUX KOHCTPYKLUMAX HE A0MyCKaeTca.

6.16 B nsrmbaemblix afiemeHTax npu BbicoTe ceveHma 6onee 700 mm y BOKOBbIX FpaHen cneayet
YCTaHaB/AMBATb KOHCTPYKTUBHbIE MPOAO/bHbIE CTEPXHWU. PaccToAHMe meXxay HMMM MO BbiCOTe
OONXKHO ObITb He bonee 400 mm, naowanb NonepeyHoro cedyeHusa - He meHee 0,1 % oT naowaam
ceyeHns 6eToHa, MMelollero pasmep, PaBHbIA MO BbICOTE 3JIEMEHTA PACCTOAHMIO MeXAy STUMU
CTEPXKHAMM, MO LWNPUHE - MOSIOBUHE LUMPUHBI pebpa anemeHTa, Ho He 6onee 200 mm.

6.17 Y Bcex NOBEPXHOCTEN Kene306eTOHHbIX 3/1eMeHTOB, B6/1M3N KOTOPbIX CTaBUTCA NPOA0/AbHAA
pacyeTHaa apmaTtypa, HeobxogMMO nNpeaycMaTpuBaTb  TaKXKe MOMEpPeyHyr  apmaTypy,
OXBaTbIBAOLLYIO KpallHME NpPOAO/bHble CTEPXHU. PaccTosiHMe mexay NonepeyHbIMU CTEPXKHAMM
A0/MKHO BbITb He 6onee 500 mm 1 He Bonee yABOEHHOM LWMPUHDBI FTPAHU SN1EMEHTA.

6.18 Bo BHELEHTPEHHO CXaTbIX JIMHEMHbIX dN1eMeHTax, a TaKXKe B CXKaTol 30He M3rnbaemblx
3N1€MEHTOB MPU HANMYUU YYUTbIBAEMOWN B pacyeTe CXATOM NPOAO/SIbHOM apmaTypbl Heobxogumo
npeaycMmaTpuBaTb YCTAaHOBKY XOMYTOB.

PaccToaHne mexay XomyTamu cneayeT NPUHMMATb B BA3aHbIX Kapkacax He 6onee 15d, B
CBapHbIX - He bonee 20d, rae d - HAMMEHbLIUIA ANAMETP CXKaTOW NPOAO0AbHON apmaTypbl. B obomx
CNy4Yanx PacCTofHUE MeXAY XOMyTaMU A0/1XKHO 6biTb He 6onee 500 mm.

KOHCTpYKLMA NonepeyHolr apmaTypbl A0/KHA 0becrneymBaTh 3aKpenieHme CKaTbiX NPOAO0AbHbIX
CTep)KHel oT 6GOKOBOrO BbiNy4yMBaHMA B 106OM HanpaBieHUMN.

B mecTax CTbIKOBKM paboyeit apmaTypbl BHaxNecTKy 6e3 CBapKW MAM ecnmn obluiee HacblleHue
aNemeHTa NPoAONbHOM apmaTypoi coctaBnseT bonee 3 %, XOMyTbl CneAyeT ycTaHaB/AMBaTb Ha
paccTtoAHMK He bonee 10d n He 6onee 300 mm.

B MaccMBHbIX BHELEHTPEHHO CXKaTbiX 3/1eMEHTaX, PacCYMTaHHbIX 6e3 yyeTa CKaTol apmaTypbl,
PacCToAHME MEeXAYy KOHCTPYKTUBHbIMM MOMNEPEeYHbIMU  CBA3AMM  (XOMyTaMK) AonyckaeTca
YyBEINYMBATb [0 ABYX BbICOT (LULMPUH) SINEeMEHTA.

6.19 PaccTtoaHne mexay BepTUKaNbHbIMU NOMEPEYHbIMU CTEPKHAMM B 3/IEMEHTAX, HE UMeoLMX
OTOrHYTOM apmaTypbl, M B CAy4aAx, KOrga nonepeyHas apmatypa TpebyercA no pacyery,
Heob6xo4MMO NpUHUMaAT:

a) Ha NPUONOPHbIX yYyacTKax (He meHee 1/4 nposeTa) NpU BbICOTE CEYEHUA MEHEE UAN PABHOM
450 mm - He B6onee h/2 n He 6onee 150 mm;

npu BbicoTe ceveHus 6onee 450 mm - He bonee h/3 n He 6onee 500 MM; NpPU BbICOTE CEYEHMUS,
paBHOM unu 6onee 2000 mm, - He 6onee h/3;

6) Ha oCTanbHOM YacTV npoJsieTa nNpu BbicoTe cedeHna 300 - 2000 mm - He 6onee (3/4)h u He
6onee 500 mm;
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npwu BbicoTe ceyeHns 6onee 2000 mm - He Bonee (3/4)h.

6.20 B snemeHTax, paboTatowmx Ha m3rMb c KpyyeHMem, BA3aHble XOMYTbl AO/KHbI ObiTb
3aMKHYTbIMM C MEepPenyckom Mx KOHLOB Ha 30 AMamMeTpOB XOMYTOB, a MPWU CBAPHbIX KapKacax Bce
nonepeyHble CTepKHM 0boMX HanpaBAEHWUN AONKHblI ObiTb NPUBAPEHbLI K YINOBbIM MPOAO/bHbBIM
CTepPKHAM, 06pa3yA 3aMKHYTbI KOHTYP.

6.21 OTBepcTMA B XKene300eTOHHbIX 3neMeHTax cnedyeT pacrnonaratb B npegenax aveek
APMaTYpPHbIX CETOK M KapKacoB.

OTBepcTMA C pasmepamu, MNPEBbIWAKWMMKU Pa3mepbl AYEEK CETOK, AOJ/IKHbl OKaWMAATHCA
AONO/IHUTENIbHOW apmaTypoii. CymmapHas niowajb ee Ce4eHns A0MKHa bbiTb HE MeHee ceyeHus
npepBaHHOM paboyelt apmaTypbl TOTO *Ke HanpaBieHUs.

6.22 Mpu NPOEKTUPOBAHUU CTaNEXKeNe300eTOHHbIX KOHCTPYKUMIK Haanexut obecneymBaTb
COBMECTHYI0 paboTy apmaTypbl U CTasbHOM 061MLOBKM. TONWMHY 06AMLOBKK cneayeT NpMHUMATb
MWHUMANbHOM MO YC0BMAM MOHTaXKa M TPAHCNOPTUPOBAHMA. B cTanekene3obeToHHbIX an1emMeHTax
BoaonoasoaAlero Tpakrta MAC ToAWMHA CTanbHOW O0BAMLOBKM A0MXKHA NPUHUMATLCA U3 YCN0BUA
Asi < As (3pecb Asi n As - NNoWaab CEYEHMA COOTBETCTBEHHO CTa/lbHOW OBNMLLOBKM U CTEPXKHEBOM
apmatypbl B paCYETHOM CeYEHUM INEeMEHTa).

6.23 ApmaTypa Kene3o0b6eTOHHbIX KOHCTPYKLUMIA A0MKHA NPeayCMaTpMBaTbCA B BUAE apMmodepm,
apMOMNaKeToB, CBAPHbIX KAPKACOB, CETOK M LITYYHON apMaTypbl.

Tunbl apPMOKOHCTPYKLMIM cneayeT HazHayaTb C y4eTOM NPUHATOro cnocoba nponssoactea pabor.
OHM A0MKHbI 0becnevynBaTb BO3MOKHOCTb MEXaHNU3MPOBAHHOM Noaadun 6eToHa M TwaTeNbHON ero
npopaboTKku.

YCTaHOBKY apmaTtypbl B  Kene300eTOHHbIX KOHCTPYKUMAX HeobxoAuMmMo NpoM3BOAUTH
WHAYCTPUANbHBIMX  MEeToAaMM MNPU  MAKCMMaNbHOM 3KOHOMWMM MeTanna Ha KOHCTPYKTUBHbIE
3NeMeHTbI ANA 3aKpeneHua ee B 610ke 6ETOHMPOBAHMS.

YBennyeHne naowaam cevyeHus apmaTypbl, ONpeAeNeHHON PacyeToM Ha 3KCNayaTauMOHHble
Harpysku, A1s BOCNPUATUA Harpy3oK CTPOUTEIbHOTO Nepuoaa, Kak NpaBuIo, He AONyCcKaeTcs,

6.24 OTKpbITble MOBEPXHOCTU OETOHHbIX COOPYXKEHWN, HaxodAWMecA B 30HE MNEpPeMEHHOro
YPOBHA BOAbl U NoABepraloLmneca Bo34eNCTBUIO OTPULATENbHBIX TeMNepaTyp, a TaKkKe OTKpbITble
NOBEPXHOCTU COOPY)KEHUW, BO3BOAMMbBIX B YCNOBMAX KAPKOFO CyXOro KAMMaTa, AONycKaeTcA
apMmnpoBaTb CeTKamm U3 apmaTtypbl Knacca A-ll gnametpom 16 mm. Bo BCcex OCTanbHbIX CAy4anx
KOHCTPYKTMBHOE apMMpPOBaHWE OTKPbITbIX MOBEPXHOCTEM OETOHHbIX COOPY)KEHUW [O0MyCKaeTcA
TO/IbKO NpW cneunanbHOMm o60CHOBaHUN.

JdononHutenbHble YKa3aHMA NO KOHCTPYUPOBaHUIO nMNpeaBapute/ibHO HanpAXXeHHbIX
3/1emeHToB
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6.25 MNpK KOHCTPYMPOBaHMM NpenBapUTEeNbHO HAMPAXEHHbIX 31eMEHTOB CleayeT BbINONHATbL
TpeboBaHMA AENCTBYIOWMX HOPMATMBHbLIX AOKYMEHTOB Ha MPOEKTMPOBaHWE OTAE/IbHbIX BMAOB
coopyXeHuin n TpeboBaHmA 6.26 - 6.31.

6.26 MpurBapKa M NpPUxBaTKa K HATAHYTOW apmaType Kakux-nmbo aetanemn He JONyCKaeTcA.

3710 TpeboBaHME He PacnNPOCTPaHAETCA HA NPMBAPKY AeTanen K KOHLAM HanpAraeMomn apmaTtypbl,
BbICTYMAKOLWMUM U3 U34eNnA, NOCe Nnepesayn ycununii obxkatma 6etoHa.

6.27 MpopoNbHYIO HeHanpAraemylo apmaTtypy cnefyeT pacnonaratb 6aumke K HapyKHOM
NMOBEPXHOCTU 3/IeMeHTa C TeM, YToObl NonepeyHas apmaTtypa (XoMyTbl) OXBaTbiBa/la Hanpsraemyro

apmaTtypy.

6.28 CTeprKHeBYO HanpAraemyto apmaTtypy B pebpucTbix a1emeHTax cneayeT pacnonaraTb No ocu
Kaxkaoro pebpa anemeHTa MM CUMMETPUYHO e,

6.29 CoeauHeHWe NO A[AMHE 3aroTOBOK apMaTypHbIX CTEP)KHEW M3 ropAadYeKkaTaHon CcTanu
nepuoanyeckoro npoduna guametpom 10 mm u 6onee, Kak nNpasBuno, cnesyet NPoOU3BOAUTL
KOHTaKTHOM CTbIKOBOM CBApPKOMN.

Mpn oTcyTcTBUM 06OPYAOBAHMA ANA KOHTAKTHOM CBApPKM AOMYCKaeTcaA NPUMEHATb AYyroByro
cBapKy. CTep»KHW apmaTypbl Knacca A-lllB HeobxogMmo cBapuBaTb A0 BbITAXKW. CBapHble CTbIKK
PacTAHYTbIX CTEPXKHEN HE peKOMEHAYeTCA pacnosaratb B MecTax HanbonbLINX YCUAUNA.

6.30 Y KOHUOB nNpeaBapuUTeNbHO HAMNPAMKEHHbIX 31EMEHTOB [AOJ/IKHA ObiTb YCTAaHOB/EHA
[ONONHUTENIbHAA nonepeyHas apmaTtypa (CBapHble CeTKM, OXBaTbiBaloWMe BCE MNPOAO/bHblE
CTEPXKHM apMaTypbl, XOMYyTbl M T.N. ¢ warom 5 - 10 cm) Ha AnHe yyacTKa He meHee 60 % 30HbI
nepenaym Hanps>KeHnt 1 He meHee 20 cm.

Ecnu Hanparaemas npogoabHas apMmaTypa y TOPLLOB 3/1IEMEHTA PacnoaaraeTca CoCPeoTOUYEHHO Y
BEPXHEW WAM HUKHEN T[pPaHW, TO Ha KOHUEBbIX Yy4yacTKax HeobxoaMmo npenycMmaTpuBaTb
nonepevHyto apmaTypy (He yunTbiBaeMyHO B pacyeTe Ha NonepeyHble CUbl).

CymMmMmapHasa naowaab nonepeyHoin apmaTtypbl 4ONKHA Ha3HaYyaTbCA TaKoM, YTobbl 3Ta apmaTypa
MOr/N1a BOCMPUHATb B KOHCTPYKUMAX, HE pPacCyMTbiBaeMblX Ha BblHOCAMBOCTb, 20 %, a B
KOHCTPYKLMAX, PaCCYMTbIBAEMbIX HA BbIHOCAMBOCTb, 30 % yCMAMA HATAMKEHMA B MPOAO/bHOM
HanpAraemoi apmaType, KOTopas Pacno/IoXKeHa y O4HOM rPaHK CEYEHUS, C Y4ETOM NEpPBbIX NOTEPD.

CyMMapHylo nnowWaab CevyeHUA [ONOJHUTENbHOM NonepeyHon apmaTypbl Heobxoammo
onpeAenAtb No popmynam:

ana KOHCTPYKLI,VII‘;I, He pacCyUTbiBaeMbIX Ha BbIHOC/INBOCTb:

Asw,ad = O,Z(Gsp/st)Asp, (20)

AanAa KOHCTDYKLI,MIZ, paccynTbiBaeMbIX Ha BbIHOCZIMBOCTb:
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Asw,ad = 0,3(Gsp/st)Asp, (21)

roe Osp - NpeaBapuUTebHOE HanpaXKeHWe B apmaType C Y4ETOM NepPBbIX NOTEPS;

Asp - Haubonbwaa w3 nNAOWAAENn CevyeHWA HanpAraemon NpoAO/SbHOM  apmaTypbl,
Pacno/IoKeHHOM BHYTPWU XOMYTOB Y OL4HOM rPaHU CeYEHUA.

6.31 [dononHuTenbHyl0 nNoOMepeyvHyl apmaTypy pekomeHayeTca npegycmaTpusatb B BuAe
CBAPHbIX 3aMKHYTbIX XOMYTOB M3 apmaTypHOM cTanu Knaccos A-ll naun A-lIl.

Echn 13 ycnoBus onupaHua 3/1eMEHTa Ha €ro KOHLEBOM Y4YacCTKe YCTaHaB/AMBAOT CTa/lbHYIO
OMNOPHYIO NAUTY, TO AONOIHUTE/IbHYIO MONEPEUYHYIO apMaTypy CneayeT COeauHATb C Hell CBapKOW.

7 OcHOBHBIE pacyeTHbIE MOJIOKEHUS

7.1 PacyeTbl 6ETOHHbIX U *Ke1e306eTOHHbIX KOHCTPYKUMA Heobxoanmo Npou3BoAnTb MO meToay
npeaenbHbIX COCTOSIHUIM B COOTBETCTBMM ¢ CM 58.13330.

bBeToHHble 1 Xene306eTOHHble KOHCTPYKUUKN AONXKHbI YA0BNETBOPATL TpeboBaHMAM pacyeTa no
npeaenbHbIM COCTOSAHUAM MEPBOM TPYMMbl NPU BCEX COYETAHMAX HArpy3oKk M BO3AENCTBMW, @ NO
npefenbHbIM COCTOAHMAM BTOPOW TPYNMbl - TOAbKO MNPU OCHOBHOM COYETaHMU Harpy3ok W
BO34ENCTBUMN.

PacyeT no npeaenbHbIM COCTOAHWAM, Kak NpaBuao, caeayet NpPou3BOAWUTL ONS BCEX CTaaui
BO3BeAEeHUsA, TPAHCMOPTUPOBAHMA, MOHTaXKa W SKCNAyaTaLMmM KOHCTPYKLU MK,

7.2 BeTOHHblE KOHCTPYKUMU HEOBXOAMMO PaccYMTbIBaTh:

no npegenbHbIM COCTOAHMAM NEPBOM rPYNMbl - MO MPOYHOCTU C NPOBEPKOM YCTOMYMBOCTM
NonoXxeHna n Gopmbl KOHCTPYKLMM B COOTBETCTBUM C PA3AENOM §;

no npeanenbHbIM COCTOAHUAM BTOPOW Tpynnbl - N0 06pa3oBaHMIO TPEWMH - B COOTBETCTBUM C
pasgenamu 9 1 10.

enesobeToHHbIe 1 cTanexene3obeToHHble KOHCTPYKL UK cheayeT paCcCynTbiBaTb:

no npegenbHblM COCTOAHMAM NEPBOM rPYNMbl - NO MPOYHOCTU C NPOBEPKOM YCTOMYMBOCTM
NONOXKEHNA U GOPMbl KOHCTPYKUMM WM MO BbIHOC/MBOCTM MPU MHOFOKPATHO MOBTOpPAOLENncA
Harpyske B COOTBETCTBUM C pa3gesiom §;

no npeae/ibHbIM COCTOAHUAM BTOPOW FPynnbl - N0 06pa3oBaHMIO TPELWMH B TEX CyYanX, Koraa no
YCNOBMAM  HOPMa/IbHOM  3KCMAyaTauMM COOPYXKEHWs He JAonyckaeTcas WX obpasoBaHue
(TPeWwmnHOCTOMKNE  KOHCTPYKUMKM) MAM N0  OrPaHMYEHMIO BENMYMHbI  PACKPbITUA  TPeLuH
(HeTpelWMHOCTOMKME KOHCTPYKUMK) M no aedopmaumam B Tex CAydaax, Korga BesiMuMHa
nepemelLeHMii MOXeT OrpaHUYMUTb BO3MOXHOCTb HOPMabHOM 3KCMAyaTauUM KOHCTPYKLUMU UK
Haxo4AWMXCSA Ha HEN MEXaHM3MOB B COOTBETCTBUM C pa3geniom 9.
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Mpn NPOEKTUPOBAHUN CTaneXKenes3obeToOHHbIX KOHCTPYKUMIA AOMONHUTENBHO Heobxogumo
PacCcYnTbIBaTb MPOYHOCTb METANIMYECKON 0BANLOBKN Ha AEeWCTBME TPAHCMOPTHbLIX, MOHTaXKHbIX U
CTPOUTENbHbIX HArpy3oK (B COOTBETCTBMM CO CMneumanbHO pa3paboTaHHbIMU TEXHUYECKUMU
YCNOBMAMMU) N aHKepPOB, 0becneuymnBatoLMx COBMECTHYIO paboTy AMCTOBOM apmaTypbl U 6eToHa.

7.3 C60pPHO-MOHO/IUTHbIE KOHCTPYKLUMU, A TaKKe KOHCTPYKLMM C HECYLLLEM apMaTypon HaaNeXnUT
paccunTbiBaTb ANA ABYX CTaAUi paboTbl KOHCTPYKUMMK:

A0 npuobpeteHNA GETOHOM, YNOXKEHHbIM Ha MeCTe WMCMNO/Ib30BaHMA KOHCTPYKLUMMU, 3a4aHHOWM
MPOYHOCTU - Ha AelncTBMe cOBCTBEHHOrO Beca 3Toro 6eToHa M ApPYyrMx Harpy3oK, AeUCTBYHOLNX Ha
[LAHHOM 3Tane BO3BEAEHWNA COOPYKEHUSA;

nocne npuobpeteHns 6eTOHOM, YN0XKEHHbIM HAa MECTe MCNONb30BaHUA KOHCTPYKLMM, 3a4aHHOM
MPOYHOCTU - HA HArpysKku, AEUCTBYIOLME NPU IKCNAyaTaLMM KOHCTPYKLUMM, BKAOYAA COBCTBEHHbIN
BeC.

PacuyeT Ha NPOYHOCTb NPOU3BOAMUTCA Ha PacyeTHble HArpy3KM pasaenibHO No ABYM rpynnam 6es
CYMMMPOBAHUA YCUNUIA U HANPAXKEHWUA.

7.4 OAna coopyxeHuir | n Il KnaccoB, 3aaHKEPEHHbIX B OCHOBaHME, Hapsay C pacyeTom
KOHCTPYKLUMA cneayeT MNPOU3BOAWUTb 3IKCNMEPUMEHTANbHbIE WCCNEAOBAHUA AN onpeaeneHus
Hecywer crnocobHOCTM aHKepHbIX YCTPOWCTB, pPefaKcauuu HanpaxKeHun B 6eTOoHe, CKa/JibHOM
OCHOBaHMW M aHKepax. Heobxoaumo npeaycmaTpuBaTb MeponpuATMA MO 3alMTe aHKepoB OT
KOppOo3um.

[na npeaBapuUTeNbHO HaNPSAXKEHHbIX KOHCTPYKLUUIA peKOMEHAYETCA B NPOEKTe NpeaycmaTpuBaTth
BO3MOHOCTb MOBTOPHOIrO HAaTAXEHWA aHKEPOB WAM WX 3aMeHbl, a TaKXe npoBeaeHue
KOHTPONbHbIX HAabNOAEHWNI 32 COCTOAHMEM aHKEPOB B beToHe.

7.5 MNpu pacyete anemeHToB CHOPHbBIX KOHCTPYKLUMIA HA YCUAUA, BO3HUKAKOLWME NPU NOABEME,
TPAHCNOPTUPOBAHUM U MOHTAXKE, HArpysKy OT cOBCTBEHHOro Beca 31eMeHTa cneayeT BBOAWTL B
pacyeT ¢ KoadpPuumeHTamm ANHAMUYHOCTH.

7.6 Cnocob OUEHKM NPOYHOCTU U TPELLMHOCTOMKOCTN BETOHHbIX N Kene3006eTOHHbIX 3/IEMEHTOB
(no ycunmam mnm no HanpaxKeHusm) onpefensaeTcs COOTHOWEHMeM MX pa3mepoBs. B Tabauue 19
npueBedeHa Knaccupukauma 31eMeHTOB W Cnocobbl OUEHKU HACTyNeHUMAa UX npeaesbHbIX
COCTOAHMM B 3aBUCMMOCTM OT COOTHOLLEHMA NX PAa3MEpPOB.

7.7 Mpwn npoBepKe Hecylwel CNocobHOCTM WU MPUrOAHOCTM K HOPMANIbHOM 3KCnayaTauum
COOpPY)KEHMA BHYTPEHHWE ycunua (u3rmbaowme M KpyTAWME MOMEHTbl, HOPMa/bHble WU
nepepesblBatoLLME CUIbI), HANPAXKEHUA, NEPEMELLEHMA M YI/bl NOBOPOTA C/ieAyeT onpeaenaTtb, Kak
npasuno, c y4yeTom Heynpyroro noseaeHUs KOHCTPYKLMNIA, 0bycnoBneHHOro
TpewmHoobpa3zoBaHMEM W  MOA3Yy4YeCTbld OETOHa, HEeAMHEMHOW 3aBUCUMOCTbIO  Mexay
HanpsXKeHnaMn n  gedbopmaumamm  MaTepuanos, a TaKXKe C y4yeTomM nocaeaoBaTesibHOCTU
BO3BEAEHUA U HArPyKEHUs COOPYKEHMUA.
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[onycKkaeTca ycunva M HanpaXeHUA B CEYEHUAX 3N1eMEHTOB OnpeaenATb B MNpeanonoKeHUu
yrnpyro paboTbl KOHCTPYKLMM B TeX CAy4asx, KOr4a pacyeT BbINONHAETCA Ha npeaBapuTeNbHOM
CTagnmM NPOEKTUPOBAHUA COOPYIKEHUA.

7.8 Mpu onpeaeneHNn NNHENHbIX NepeMeLLeEHN 1 Yr1oB NOBOPOTa HEOOXOAMMO YYMTbIBATH
M3MEHEHME XKEeCTKOCTUM CeyeHMi B pe3ysbTaTe TpelwuHoobpasoBaHua B 6OeToHe. YcnoBus
TpewmnHoobpasoBaHUA cnegyeT NPUHUMATbL B COOTBETCTBMM C pa3aesiom 9.

B cTaTMueckn HeonpeaenmmbiX CTEPHKHEBbLIX KOHCTPYKLMAX, TOHKUX MINTaX U apKax BHYTPEHHME
YCUANA M NepeMeLLeHna cneayeT onpeaenatb MeTogaMmn CTPOUTENbHOM MEeXaHUKM C y4eTOM, KaK
npaBuNo, Heynpyron paboTbl, 06ycNOBNEHHOW WM3MEHEHMEM KECTKOCTUM CeYeHUW B pesynbTaTe
TpewmHoobpa3oBaHUA B beToHe.

7.9 MNpu OuUEHKE NPOYHOCTM U TPELWMHOCTOMKOCTU 3/1eMEHTOB (6aNKU-CTEHKM, KOHCOJIbHbIEe
CTEHKW, TOJICTbIE apKU U TPYObl U 0BBEMHbIE 3/1EMEHTbI) NOCAeAHME ONPEeAENATCA MeToAaMM
TEOpPUM YNPYyrocTu.

7.10 MpoBepKy NPOYHOCTU U TPELLMHOCTOMKOCTU KOPOTKMX BANoK M KOHCONEN, TONCTbIX NAUT U
ApOK CcpeAHen TO/LWMHbI AOMYCKAaeTCA NPOM3BOAUTb KaK MO HAMPAXKEHUAM, TaK M NO YCUAUAM.
HanpsaxeHns B pacyeTHbIX CEYEHUSX d/IeMeHTa onpeaenaArTca MeToAaMn Teopumn ynpyroctm (cm.
7.7), a ycunus - no BeJIMYMHAM PaBHOAENCTBYIOLIMX SMIOP HanpsaAKeHu B cedeHnn: N=D - Z; M = Dz
(3mecb D n Z - paBHOAENCTBYOWME 3NIOP CHUMAIOLMX U PACTATUBAIOLWLNX HAaNPAXKEHUN; Z - naeYo
napbl BHYTPEHHUX CUN).

7.11 NAUTHbIE 3NEMEHTbI KOHCOMIbHOTO TUMa WMAM ONMPAOLWMECs MO ABYM NPOTUBOMNOOMKHbLIM
CTOPOHaM, Harpyska Mo LWUPKUHE KOTOPbIX pacnpeieneHa PaBHOMEPHO, PaCcCYMTLIBAIOTCA MO
MPOYHOCTM U TPELLMHOCTOMKOCTM aHANOTMUYHO KOHCONbHbIM MAK BaNoYHbIM 3nemeHTam. PacyeTbl B
3TOM C/ly4ae NPOU3BOAATCA ANA Y4ACTKA NAUTbI AMHUYHOM LWNPUHBI.

Tabnuya 19
Cnocob oueHKKN HacTynaeHus
N OTHoweHwne
o]
2 npesenbHOro CoOCTosHUA
pa3mepos HanmeHoBaHMWe snemeHTa PeA
n.n.
aNemeHTa
Mo yCUAUAM | N0 HaNpAKeHUam
A. BanoyHble KOHCTPYKUMKU - b < 3h
1 Ilh>6 CTeprKHEBOW 3fieMeHT - 6banKa + -
2 3<l/h<6 KopoTkan 6anka + +
3 I/h<3 Banka-cTeHKa - +

B. KOHCONbHblE KOHCTPYKUMK - b < 3h
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0 Cnocob oueHKKN HacTynaeHus
Ne THOLWIEHWe
B pasmepos HanmeHoBaHuMe anemeHTa MPEAENBHOTO COCTOAHMA
n.n
aniemeHTa
Nno yCUANAM | NO HaNpAXKeHUAM

4 I/h>3 CTepsKHEeBOW 31€MEHT - KOHCO/b + -

5 1,5<//h<3 KopoTKkasa KoHcob + +

6 I/h<1,5 KoHconbHas cTeHKa - +

B. MAnTHbIE KOHCTPYKUUK - b > 3h

7 a/h>6 ToHKana nauTta + -

8 3<a/h<6 Toncras nauta + +

9 a/h<3 Ob6beMHbIN 31eMeHT - +

I. Apo4HbIe M KOJIbLEBbIE KOHCTPYKLNK

10 t/R<0,1 TOHKaA apKa, KonbLo + -

11 0,1<t/R<0,25 |ApKa, KONbLO cpeaHen TONLWMHDI + +

12 t/R>0,25 Toncrtada apKa, KoAbLO - +

MNpumeuaHue - B Tabanue NnpuHATLI cnegytolme obosHaueHun:

I - paviHa (nponet) 6anKn NN KOHCoNu;

b 1 h - COOTBETCTBEHHO LWMPUHA W BbICOTA NOMNEPEYHOro CeYEHMA SNEMEHTa;
a - AIHa MeHbLLEN CTOPOHbI NNTbI;

t - TONWMHA apKK, CTEHKM KONbL3;

R - paanyc oceBoMn AMHUM apKK, KONbLA.

7.12 BennumHy NpoTMBOAABAEHNA BOAbl B PaCYETHbIX CEYEHUAX INEMEHTOB CeayeT onpeaenaTb
C y4YeToM YycnoBuii paboTbl KOHCTPYKUWMI B 3KCMAyaTaUMOHHbIM Mepuos, a TaKKe C y4yeTom
KOHCTPYKTUBHbIX U TEXHONOTMYECKUX MEPONPUATUN, YKA3aHHbIX B 4.7.

B a/1emMeHTax MacCUMBHbIX HAMOPHbIX BGETOHHbIX U KeNe300eTOHHbIX  KOHCTPYKLMNA
rMOPOTEXHUYECKUX COOPYMKEHUI NPOTUBOAABAEHNE BOAbI HEOBXOAMMO YUUTbIBAaTb KaK 06BbEMHYIO
cuny 1 onpeaenatb no Cr 40.13330.

B cTep)KHEBbIX W MNAUTHbIX 3/1EMEHTAX MPOTUBOAABNEHME BOAblI CAeAyeT y4YuMTbiBaTb KaK
PacTArMBAIOWYO CUAY, MPUNOMKEHHYID B PAcCMAaTPUMBAEMOM PACYETHOM CEYEHUMU, NPU 3TOM
06beMHbIN BeC maTepuana NnpuHMmaeTca 6e3 yyeta B3BELUMBAHUA.
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MNpoTMBoOAaBNeHME BOAbl cnedyeT y4uTbiBaTb Kak MPU pacyeTe CeYeHWi, coBnaaatolux co
LWBaMM BETOHNPOBAHMUA, TAK U MOHOIMTHbBIX CEYEHWNA.

7.13 Ycunve npoTMBOAABNAEHUA B PACUYETHbIX CEYEHUAX HAMOPHbIX CTepPXHEeBbIX, MNJUTHbIX,
APOYHbIX U KONbLEBbIX 3/1EMEHTOB caeayeT NPMHMMATb PaBHbIM MAOLWAAM 3NOPbl HANPAXKEHWUN,
06ycnoBaeHHbIX BO3AENCTBMEM NPOTMBOAABAEHMA. YKA3aHHble HanpAXeHWsa B OTAENbHbIX TOYKax
CeYEeHUA NPUHUMAIOTCA PaBHbIMU POL2p, TAE P - UHTEHCUBHOCTb MTMAPOCTAaTUYECKOTO AABNEHUSA, Qb -
KoappuumeHT 3pdeKTUBHOM Naowaam NnpoTneoaasieHuns B 6eToHe.

Ona  TPEeWwMHOCTOMKUX 3/1eMEHTOB cnefyeT MNPUHMMATb JIMHEMHbIA  3aKOH W3MeHeHUA
WHTEHCMBHOCTM TMAPOCTATUYECKOTO [AaBNEHWA BOAbl OT BE/IMYMHbI [ABJEHUA HA HAMOPHOM
(BepxoBoW) rpaHK 4,0 BENMUYNHDI AaBNEHUA HA HU30BOM FPaHM.

[NA HETPELMHOCTOMKNX 3N1EMEHTOB IMHENHbI 3aKOH U3MEHEHMUA TMAPOCTAaTUYECKOrO AaBNEHMUA
cnefyeT NPUHUMaTL TO/IbKO B MpeAenax CKaTol 30Hbl cedeHus. B npegenax TpewmH NpuHMMaeTcs
paBHOMEPHOE AaBneHune, onpeaensieMoe 3arnybaeHMemM TPELWMH Noa YPOBEHb BOAbI.

KoadodumumneHTol addeKkTnBHOM naowaam npoTMBoAaBAEHUA Oy ANA coopy:KeHui | n Il knaccos
cnepyer onpeaenATb Ha  OCHOBAHMW  3KCMEPUMMEHTANIbHbIX  UCCAeA0BaHMM € y4eTom
NPOTUBOOUABTPALMOHHbIX YCTPOMCTB.

MpW OTCYTCTBUM [AOA@HHbIX 3SKCNEPUMEHTANbHbIX WCCNeAOBAHUMA B CeYEeHUAX Uu3rnbaembix,
BHELLEHTPEHHO CXaTblX M BHELEHTPEHHO PacCTAHYTbIX 3/1eMEHTOB [AOMNyCKAeTcs MNpPUHMMATb
cneayroume 3Ha4YeHUA Olop:

1,0 - B pacTAHYTOM 30HE CeYEHUI U B 30HE PACNPOCTPaHEHUS TPELLUH;
0 - B CXKaToM 30HEe ceyeHU 3N1emMeHTOB.

BbicoTa c)KaTolh 30HbI 6eToHa onpedenseTcs WUCXoAs W3 TUMNOTe3bl MNJIOCKUX cedyeHuin. B
HETPELLMHOCTOMKMX 3NeMeHTax paboTa pacTaHyToro 6eToHa He y4yuTbiBaeTcs, a ¢opma 3nwopbl
HanpAXXeHWi 6eToHa B CKaTOW 30He CeYEHUA NPUHUMAETCA TPEYroNbHOMN.

Bua HanpAaXeHHOro COCTOAHMA ceyeHuA npu onpejesieHnn AO0NONAHUTENbHbIX Hal'lpﬂ)KeHMﬁ
YCTaHaB/ANBaETCA UCXoaAa U3 rmnote3dbl NAOCKUX cevyeHnM npu LI,EHCTBVIVI BCeX HArpys3ok 6es yyeTa
Chbl NPOTUBOAABNEHUA.

7.14 MNpw pacyete 3n1eMeHTOB DETOHHbIX U Kene306eTOHHbIX KOHCTPYKLMIA TMAPOTEXHUYECKUX
COOpPY)KEHMN AOMNYCKAEeTCA Npu cneumanbHOM OOOCHOBAHUM YYUTbIBaTb AOMNONHUTENbHbIE CBA3M
CTPOUTENBHOrO Nepuoaa, HOCAWME MOCTOAHHbLIN XapaKTep (3CTakadbl, Na3oBble KOHCTPYKLMU,
6anku NOAKPaAHOBbIX NyTel, 4ONONHUTEIbHAA apMaTypa 414 NPoM3BOACTBA PaboT u T.n.).

7.15 PacyeTbl 3/1eMeHTOB BETOHHbIX U Ke1e300eTOHHbIX KOHCTPYKUUIA, NoANeXKaLWMX YCUNEHNIO,
NPU UX PEMOHTE U/ PEKOHCTPYKLIMK, CaeayeT NpoBoAUTb C y4eToM GaKTUUYECKMX KiaccoB beToHa,
HaNpPsA)XeHu B 6eToHe W apmaType, MMEBLUMX MECTO K MOMEHTY Hayana PEeKOHCTPYKLUU, U
Anarpamm aebopmMmnpoBaHua 6eToHa 1 apmaTypbl.
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7.16 Tpu nNpoOEKTUPOBaHUU TUAPOTEXHUYECKUX COOPYIKEHUI pacyeTbl, KOTopble He
PErnameHTMpPOBaHbl  HACTOAWMMWM  HOpMamM  (pacyeTbl  NpeaBapUTENbHO  HAMPAMKEHHbIX
KOHCTPYKLMIA, pacyeT cevyeHun B obOLLem C/ayvyae, B TOM YMCAe pacyeT Ha KOCOoe BHELEeHTPeHHoe
CKaTue M KOCoM M3rmb, pacyeT KOPOTKMX KOHCONEW, pacyeT Ha MpoAaBAMBaHME M OTPbIB, pacyeT
3aKNagHbIX AeTanem u ap.), PEKOMeHAYETCA BbINONHATb MO YKa3aHUAM AeNCTBYIOLLMX HOPMATUBHbIX
AOKYMeHTOB. Mpn 3TOM HEOBXOANMO YYUTbLIBATL KOIPPULMEHTbI, MPUHATbIE B HACTOALLMX HOPMaX.

7.17 PacyeT 3/1eMeHTOB KOHCTPYKLUMIA Ha BbIHOCAIMBOCTb HEOBXOAMMO MPOM3BOAUTL MPU YUCAe
LMKIOB M3MeHeHUA Harpyskmn 2-10% n 6onee 3a BeCb pacyeTHbI CPOK 3KCMIyaTaLMn COOPYMKEHMS
(Hanpumep, NpoToYHble YacTU rMapoarperatos, Bogocbpockl, NAnTbl BoAoboA, nogreHepaTopHble
KOHCTPYKLMU 1 4p.).

8 Pacuernl 3/IeMeHTOB OCTOHHBIX M KeJ1e300eTOHHBIX KOHCTPYKIMI Ha NPOYHOCTH H
BBIHOCJIUBOCTH

Pacuet 6€TOHHbIX 3/1IEMEHTOB Ha MPOYHOCTb

8.1 PacyeT NPOYHOCTM 3N1EMEHTOB, YC/NOBMUA, HACTYNJAEHUA MpeaesibHbIX COCTOAHWIN KOTOPbIX
BblpaatoTca yepes ycunusa (Tabauua 19), cneayeTt nNpousBoguTb ANA CEYEHUIM, HOPMANbHbIX K MX
NPOAO0/IbHOM OCK, B COOTBETCTBUM C YKa3aHUAMM AaHHOTO noapasaena.

PacueTbl NPOYHOCTM 31EMEHTOB, B KOTOPbIX YCNOBUA HACTYNNEHUSA NpeaenbHOro COCTOAHUA He
MOTYT BbITb BblpPa*KeHbl YEPE3 YCUAUA B CEYEHUAX, CneayeT BbIMONHATb A4 NAOWAA0K AeUCTBUA
rNaBHbIX HaNpAXeHW (Tabavua 19) B COOTBETCTBMM C YKa3aHMAMMK JaHHOMo noapasgena.

8.2 BHEUEHTPEHHO C)KaTble 3/IeMEHTbl, B KOTOPbIX MO YC/NOBMAM 3SKCNAyaTauuu AOMyCKaeTcs
obpasoBaHMe TpewmH, paccyMTbiBatoTca 6e3 yyeTa conpoTMBNeHUA 6GEeTOHa PacTAHYTOW 30Hbl
ceyeHus.

Bce usrnbaemblie aneMeHTbl, a TaK¥Ke BHELLEHTPEHHO CXKaTble 3/1IEMEHTbI, B KOTOPbIX MO YCIOBUAM
3KcnAyaTauMm He gonyckaeTca obpasoBaHMe TPeLLMH, PacCYUTbIBAOTCA C Y4€TOM COMPOTUB/EHMA
H6eToHa pacTaXKeHMuto.

8.3 BeToHHble KOHCTPYKLMU, MPOYHOCTb KOTOPbIX ONpeaenseTca NPoYHOCTbl0 6eTOHa pacTAHYTOM
30Hbl CeYeHWs, AOMYCKAETCA NPUMMEHATb B TOM cayyae, ecnv obpasoBaHWe TPewmuH B HUX He
NPUBOAMT K  pPaspylleHuto, K HeagonycTumbiM  gedopmaumam  WAM K HAPYLUEHWUIO
BOAOHENPOHULAEMOCTM  KOHCTPYKUMU. [lpu  3TOM go/mkHa OblTb npoBeseHa MpoOBepKa
TPELWMHOCTOMKOCTU 3/1EMEHTOB TAaKMX KOHCTPYKLMMA C Y4ETOM TemnepaTypHO-BAAXKHOCTHbIX
BO34EMCTBMIN B COOTBETCTBUM C TpeboBaHMAMMK pa3aena 10.

8.4 PacyeT OETOHHbIX WM3rMbaemblX 3/1€EMEHTOB CUMMETPUYHbIX OTHOCUTENIbHO MIOCKOCTH
OeNCTBUA Harpysku, YCA0BUA, HACTYN/IEHUA NpPeaesibHOro COCTOAHMA KOTOPbIX BblparkatoTcsa yepes
ycunua, HeobxoaMmo NPoun3BoANTb No popmyne

YicynM < ycypRotWh, (22)

A€ Yic, Yn - KO3GOUUMEHTBI, TPUHMMaemble no CM 58.13330;
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Ye - KOIOOULMEHT yCnoBUA PaboTbl COOPYKEHUA, MPUHUMAEMbBIA MO CTPOUTENIbHBIM HOPMaM U
NpaBMiam Ha NPOEKTUPOBAHUE OTAENbHbIX BUAOB FrMAPOTEXHNUYECKUX COOPYKEHUN;

Yb = Yb1Yb2-Yb3Yba"Yb13-Yb14-Yb15 - KOIDOULMEHTbI ycnoBuin pabotbl 6eToHa, npuvHMMaemble no
Tabnuue 5;

Rbt - pacyeTHoe conpoTtusaeHre 6eToHa Ha pacTaXKeHUe;

W: - MOMEHT CONpPOTMBNEHUA [ANA PaCTAHYTOM T[paHM CeYeHuA, Onpeaensemblin B
npeAnonoXeHnn ynpyroi paboTbl 6eToHa.

8.5 BHEUEHTPEHHO C)KaTble 3/1EMEHTbl BETOHHbIX KOHCTPYKUMI, CUMMETPUYHbIE OTHOCUTENBHO
[LeNCTBMA HarpysKu, YCAOBMA HACTYNNEHUA NpeLesibHOrO COCTOSIHUA KOTOPbIX BbIPayKaloTca yepes
ycunua, cnesyet paccinTbiBaTh B MPesnosioKeHUM ynpyroi paboTbl 6eToHa (pMCyHOK 1) U3 ycnosus
OrPaHUYEHMNA BENIMUYMHBI KPAEBbIX CHUMAIOWMX U PACTArMBAIOWMX HANPSAXKEHUN NO ClenyroLmm
dopmynam.

Mpu pacyeTe 6e3 yyeTa cONpoTMBAEHMA BETOHA PACTAHYTOM 30HbI:

YicYnGb = QYcYbRb, (23)

rae op - Kpaesoe CxXumaruwiee HanpaxKeHne,

@ - KO3PPUUMNEHT, yunUTbIBAOLWMNI BAUAHNE TMOKOCTU 31EMEHTOB M NPUHUMAeEMbI nNo Tabavue
20;

Yb = Yb1-Yb2-Yb14"Yb15;

Ry - pacyeTHOe conpoTuBsieHne 6eToHa Ha cKaTue.

Tabnuuya 20
lo/r
/b of
. ANA ceYeHnsa NPoun3BobHON CUMMETPUYHOMN Koadduunent o
ONA cevyeHnn NpAMOYronbHon Gopmbl
dopmbl

Ho 4 Jo 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86

NMpumeuvaHue - O603HaYeHUA, NpUHATbIE B Tabauue: o - pacyeTHaa AANHA 31eMeHTa; b - HaMEHbLLIWA
pa3mep NPAMOYroNIbHOrO CEYEHUS; I - HAUMEHbLININ PaanyC MHEPLIUKN CeYeHUA.
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a - 6e3 yyeTa conpoTMBAeHUA 6eTOHA PACTAHYTOM 30Hbl;
6 - C y4eTOM CONpPOTMBAEHMA BETOHA PACTAHYTOM 30Hb!

PucyHoK 1 - Cxema ycuauim v anopa HanpsaXXeHuit B Ce4EHMN, HOPMAJZIbHOM K NPOAO/IbHOM ocU
BHELLEHTPEHHO C}KaToro 6eTOHHOro 31eMeHTa

MpAMoyrosbHble ce4eHMA paccumTbiBatoTcA No popmyne
YicyaN < 1,5y¢750(0,5 - 1) RoF, (24)
roe F = bh - nnowaab nonepeyHoro ce4eHnsa 3NeMeHTa;
1 = eo/h - OTHOCUTENBHDBIN IKCLUEHTPUCUTET NPUIONKEHUSA HArPy3KM.
Mpu pacyeTe c y4eTomM CONPOTUBEHNA BETOHA PAaCTAHYTOM 30HbI:

'ch'Yn(NeO/Wt - N/F) < (P'Yc'YbRbt, (25)

roe W: - MOMEHT CcOnpoTMBAEHMA [ANA PaCTAHYTOM [PaHM CeYeHUA, Onpeaensemblin B
npeanonoXeHnn ynpyrom paboTol 6eToHa;

Yb = Yb1-Yb2-Yb3-Yba-Yb13-Yb14-Yb15.

Mo dopmyne (25) cnepyeT paccynTbiBaTb TaKKe BHELLEHTPEHHO CxaTble 6eTOHHble 31eMeHTbI C
O/ZIHO3HAYHOM 3NOPON HanpsaXKeHUn npu eo < Wi/F.

8.6 Mpu pacyeTe rMBKMX BETOHHbIX anemeHToB npu lo/b > 12 unu lo/ ¥ > 35 cnepyeT yuntbiBaThb
BANSIHUE AJIUTENIbHOTO AENCTBMA HArpy3KM Ha HecyLLyo CNOCOBHOCTb KOHCTPYKLMN B COOTBETCTBUM
c TpeboBaHMAMM  AEUCTBYIOLWMX HOPMATMBHBLIX [OOKYMEHTOB C BBEAEHWEM  PACYHETHbIX
KO3pPULMEHTOB, NPUHATLIX B HACTOALLUX HOPMaX.
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8.7 B anemeHTax NpPAMOYro/IbHOrO CEeYEeHUs, pPaccunTbiBaemblx no ¢opmyne (24), 3HayeHue
3KCUEHTPUCUTETA PACYETHOrO YCUAMA OTHOCUTENIbHO LEHTPa TAMECTU CeYEeHUA He O0/KHO
npesbiwatbe 0,3h Npu OCHOBHOM COYETAaHWW Harpy3ok M nNpu 0cobOM CoYeTaHWUW Harpysok, He
BK/IIOYAIOLLEM Ccelcmmyeckme Bosaenctema, u 0,325h - npu ocobom coyeTaHUM Harpysok,
BK/IIOYAIOLLLEM CEMCMUYECKNE BO3AENCTBUS.

BHeueHTpeHHO cKaTble 6eTOHHble 3nemeHTbl npu e > 0,3h (uam eg > 0,325h) AONMKHbI
NPOBEPATLCA MO YC/IOBUIO HEAONYLLEHNS 06pa30BaHUA NPOAONbHbIX TPELLMH OTKONA:

YicYnOyt < @YcYbRbt, (26)

roe Gyt - PACTArMBAOLLEE HAaNPAXKeHMe, AEeNCTBYOWEe NO NPOAONbHLIM NAOWAAKAaM Ha rpaHuLe
CXKaTOM 30HbI.

PacTarmBatowme HanpsaxKeHUs Oy, a TaKKe BbICOTa 30HblI hy, B npeaenax KOTOPON OHM
[EeNCTBYIOT, ONpeAensatoTca B 0bLemM c/iyyae pacyeToM No MeToAy KOHeUYHbIX afiemeHToB (MK3).

Ona anemeHTOB, WM3roToBAEHHbIX M3 6eToHa Knacca B20 u Bbiwe, NpPoBepKy MO YCAOBWUIO
HeponyweHna obpa3oBaHUA NPOAO/bHLIX TPELWWH OTKO/IA MOXKHO He AenaTtb, eCAu BbINOAHAETCA
ycnosue:

YicYnGb < 12@YcYbRbt, (27)
rae Yo = Yb1-Yb5Yb13-Yb14-Yb15.

8.8 BeToHHble u3rnbaemble W BHEUEHTPEHHO CXaTbleé 3/1eMeHTbl, YCN0BUA HACTYNAEeHUA
npeaenbHbIX COCTOAHUN KOTOPbIX BblpaxKakoTCA 4yepe3 yCcununma, B cayvae ﬂ,eﬁCTBMﬂ B PacCyeTHbIX
ceyeHUnAX 3Ha4YNTEeNIbHbIX NMonepeYvYHbIX CUa cneayet NpoBepATb NO NMPOYHOCTU HAK/TOHHbIX ceyeHuUn
W3 YCNOBUA:

YicYnOmt < YcYbRbt, (28)

rOe Yo = Yb1-Yb2+Yb3*Yb5"Yb13*Yb14"Yb15.

Omt - [NaBHOE pacTArMBalollee Hanps)keHMe B 6eTOHe, AeNCTBYOWEE MO HAKJAOHHbLIM
nAoLWaaKam.

FNaBHble PacTArMBaOLWME HANPAXKEHUA ONPEAENAOTCA Ha YPOBHE HEWTPANbHOW OCH, HA YPOBHE
LLEHTPA TAMKECTM CEYEHMA, @ TAKIKE B MECTAX PE3KOT0 N3MEHEHMA LUMPUHbI CEYEHUS, YTO XapaKTepPHO
[ANA TaBPOBbIX, ABYTABPOBbIX, KPECTOBbIX, KOPOBUYATHIX U APYTUX CEYEHUNA.

naBHble pacTArMBatoLwme U CRUMaKLWMe HanpAXeHA B 6eToHe BbIYMCAAOTCA MO d)opmyne

O peimey = (T + O, Z:f[@.:-c.z) 2f +1} }: (29)

roe Ox U Gy - HOPMasbHble HanpAXeHuA B 6eTOoHe Ha nAowWaAKax, nepneHgUKyNapHbIX
COOTBETCTBEHHO NPOA0/IbHOM M NAapanNenbHOM NPOAOALHOM OCU SNEMEHTA;
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Txy - KACaTe/ibHbIE HANPAXEHUA B beToHe.

HanpaxeHna ox, Oy U Ty, ONPEAenAlTCA B NPeAnoNoXKeHun ynpyror paboTtbl 6eToHa.
HanpsxeHus ox n 6y nogctasnatoTca B opmyny (29) co 3HaAKOM «NHOC», €C/IU OHU PaCTATUBAIOLLME,
N CO 3HAKOM «KMUHYC» - €C/IN CKUMalOLLNE.

[Ona snemeHTOB C nNepemMeHHON BbICOTOM CeYeHMA KacaTeNbHble HAMPAXEHUA Ty, cneayet
onpefenAtb No Teopuu ynpyroctm manm MK3I. Mpu 3Ha4yeHMAX yrna HaKNOHA OAHOM rpaHu no
OTHOWeHUIO K apyron 0 Ao 30 ° gonycKkaeTca Ty, onpeaenaTtb no popmyne

7y = QSy/(Ib) + [Mtg0/(Ih)]-(1,5y* - hy), (30)

roe y - pacctosiHue OT ropM30HTaNbHOM (BEPTUKA/NIbHOWM) rpaHM 3N1eMeHTa 40 TOYKMU, B KOTOPOW
onpeaenATCa 3HaYEHUA KacaTe/lbHbIX HAMPAXKEHWH;

S, - CTaTUYECKMIA MOMEHT YacTU CeYEeHMA, OrpaHWYEHHOW TFOpPU3OHTaNbIO (BEPTUKaNbIO) Ha
PaCCTOSHWUM Yy OT FOPU30HTaNbHOM (BEPTUKANbHON) rpaHMu.

Mpw onpeaeneHnn KoapPuumeHTa yp3 BbICOTa PACTAHYTOM 30HbI Ce4eHNA hy HAXOAUTCA NO ankope
HanpAXeHW B NJIOCKOCTM AEeNCTBMA TNAaBHbIX PAaCcTArMBAlOWMX HanpaxeHwui. Ecan KacaTenbHble
HanpAX}eHWs B NOMNepeyYHOM CeYEeHWW 3/1eMeHTa Bbi3BaHbl TO/IbKO AEUCTBMEM NepepesbiBatoLein

CWUNbI, cnegyeT NPUHUMATL Vp3 = 1,0 (TO ecTb ht = ).

8.9 BeTOHHbIE 3/1EMEHTbI, YC/IOBUA HACTYNNEHUA NPeae/bHbIX COCTOAHNI KOTOPbIX BblparkatoTcs
yepes HanNpAXKeHWA, CcneayeT paccyMTbiBaTb W3 YCNOBMA OFPaHUYEHMA BEIMYWMH  [NIaBHbIX
PaCTArMBAOWMX Gmt U TNABHbIX CRUMAOLWMNX Cme HaNpAXKeHUN. NpoBepKa NPOYHOCTU MO FNABHbLIM
PaCTArMBAIOWMM HaNpPsXeHUaM npomssoguTca no popmyne (30). MpoBepKy NPOYHOCTU NO FNABHbIM
CKUMAIOLLMM HaNPAXKEeHUAM cieayeT BbINoAHATb No popmyne

YicYnCme < 'Yc'YbRb, (31)
rae Yo = Yb1-Yb2:Yb14:Yb15.
Pacuert xXene306eToHHbIX 3/1IEMEHTOB Ha NPOYHOCTb

8.10 PacyeT npOYHOCTU KeNe306ETOHHbIX 3/IEMEHTOB, YCNOBUA HACTyNAeHUA nNpeneNbHbIX
COCTOSIHMUI KOTOPbIX BblpaykatoTca yepes ycunma (cm. Tabauuy 19), HagneKuT NpousBoAuUTb ANA
CeYEeHUN, HOPMAJIbHBIX K UX NPOAO/bHOM OCK, @ TaKKe A/1A HAaKNOHHbIX K OCM CeYeHUin Hambonee
ONacHOro Hanpas/aeHMA B COOTBETCTBUM C YKa3aHUAMW AaHHOro noapasaena.

MpY HaNMUUKU KPYTALLMX MOMEHTOB c/ieZyeT NPOoBepPUTb MPOYHOCTb CeYEHUN, OrPpaHUYEHHbIX B
PacTAHYTOM 30HE CNMpPasibHOM TPELMHON Hanboiee oNacHOro M3 BO3MOXHbIX Hanpas/eHWUA.

Kpome TOro, cneayet npon3BOANUTb pPacyeT 3/IeMEeHTOB Ha MeCTHOe AeNCTBUE Harpysku (cmatue,
npoAaBanBaHWeE, OTPbIB).
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PacyeT NPOYHOCTM Kene306eTOHHbIX 3/1EMEHTOB, B KOTOPbIX YC/IOBMA HACTYNAeHMA npeaenbHbiX
COCTOSIHMI He MoryT ObiTb BbIparKeHbl 4Yepe3 YCUAMA B CeYeHMuAX, caedyeT BbINOAHATb ANA
NAOWaA0K AEenCcTBMA [N1aBHbIX pPacTarnBatlowWmMx HanpaxeHun B 6OeToHe B COOTBETCTBUM C
YKa3aHUAMM AaHHOTO noapasaena.

8.11 MpepenbHble ycUAMA B CEYEHUU, HOPMAZIBHOM K NPOAO/JbLHOM OCUM 3N1eMeHTa, cneayeT
onpeaenaTtb, UCX0AA U3 CieayoWmMX NpeanocblIOK:

conpoTuBieHMe BeTOHa PaCTAXKEHUIO NPUHUMAETCA PABHbLIM HYAHO;

conpoTMBneHMe 6eToHa  CXKaTUIO  NPEACTaBAAETCA  HANPAMEHUSAMW,  PaBHbIMU Ry,
pacnpeaeneHHbIMU PaBHOMEPHO MO CXKaTol 30He 6eToHa;

pacTarMsalolmMe HanpsaxeHua B apmaType npuHuUmatoTca He 60siee pacyeTHOro ConpoTMBAEHMUA
pacTarkeHuto Rs (ans cTep:kHeBOM apmatypbl) U Rs: (ANA AMCTOBOM apmaTypbl);

CHMMalOLLME HaNPAXEeHUs B apmaType NpuHMMaloTca He 6osiee pacyeTHOro ConpoTUBAEHUA
cKatuio Rse U R'st;

npun yCtTaHOBKE B Ce4YeHUU a/1eMEHTA apMaTypbl pa3HbIX BUAOB U K/1aCCOB ee BBOAAT B pacyer
NPOYHOCTU C COOTBETCTBYHOWMMUN paC4E€THbIMN CONPOTUBNEHUAMMN.

MpumeyaHue - [lONycKaeTca MACCUBHbIE 3/IEMEHTbI, BbICOTA MOMEPEYHOro CEYEHMS KOTOPbIX
npesbiwaeT 1,5 M, paccunTbiBaTb B NPEANONOKEHMUM TPEYro/NbHOM 3MIOPbl HANPAXKEHU B 6eToHe cxKaToM
30HbI.

8.12 PacyeT ce4yeHM, HOPMafbHbIX K MNPOAONAbHOM OCKM 3/1eMeHTa, Korga BHELWHAAa cuna
AeNcTBYeT B NJIOCKOCTU OCM CUMMETPUN CEYEHMA M apMaTypa COCpeaoTo4YeHa Y NepneHaANKYAAPHbIX
K YKa3aHHOW M/JIOCKOCTM TFpaHel 3JiemMeHTa, HeobxoAuMMO NpPou3BOAUTb B 3aBMCMMOCTU OT
COOTHOLLEHUS MEXKAY OTHOCWUTE/IbHOM BbICOTOW CXKaTOM 30Hbl 6eToHa & = x/ho M OTHOCUTENbHOW
BbICOTOM C¥KaToM 30Hbl 6eTOHa &g, NPU KOTOPOI NpeAenbHOe COCTOSHME HACcTynaeT 04HOBPEMEHHO
C AOCTU}KEHMEM B PACTAHYTOM apmaType HanpAXKeHUdA, paBHOrO pacyeTHOMY COnpoTuBaeHuto Rs ¢
YY4ETOM COOTBETCTBYIOWMX KOIPOUUMEHTOB ycioBuiA paboTbl apmaTypbl. OTHOCUTENbHAA BbiCOTa
CKaToOM 30HbI & onpeaenseTcA W3 COOTBETCTBYHOLWIMX YCAOBUI pPaBHOBECUMA 3/NeMeHTa nop,
AEeNCTBMEM CUCTEMbI BHELLHUX U BHYTPEHHUX CUA.

N3rmbaemble M BHEULEHTPEHHO PaCTAHYTble C HO/MbLUMM 3SKCLEHTPUCUTETOM Kene30beToHHble
3/1eMeHTbI, Kak NPaBuio, LOKHbI YAO0BNAETBOPATL YCNOBUIO & < Egr. [INA 91€MEHTOB, CUMMETPUYHbIX
OTHOCUTENbHO  M/JIOCKOCTU  AEWCTBMA  MOMEHTA W HOPMANbHOW  CWUAbl, APMMUPOBAHHbIX
HeHanpAraeMom apmaTypoW, rPaHUYHble 3HAYEeHUA HAANENKWUT NPUHMMATbL No Tabauue 21, a
APMMPOBAHHbIX HANPAraemMoi apmMaTypom - No AENCTBYIOLLMM HOPMATUBHbBIM SOKYMEHTAM.

Tabnuya 21

Knacc apmatypbl IPaHUYHble 3HaueHus &z Npu Knacce b6eToHa
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B17,5 v Hue o1 B20 no B30 B35 u Bbiwe
A-l 0,70 0,65 0,60
A-ll, A-Ill, Bp-I 0,65 0,60 0,50

8.13 Ecnum BbicOTa cxKaToM 30HbI 6eToHa, onpeaeneHHan 6es3 yyeTa CKaTol apmaTypbl MeHblue 2
a, TO CKaTylo apMaTypy B pacyeTe cneayeT He yunUTbIBaTb.

8.14 U3srnbaemble cTanexkenesobeToHHble (KenesobeToHHbIe) 3nemMeHTbl U3 6eToHa Knacca B30
N HUXKE, CUMMETPUYHOTO OTHOCUTENIbHO BEPTUKA/IbHOM OCU NOMNEPEYHOro ceyeHus (PUCYHOK 2), npu
€ < Er AONMNKHDBI YAOBNETBOPATL CIEAYOLWEMY YCI0BUIO MPOYHOCTU:

'YIc'YnM < 'Yc('YbRbsb + ’YSRSCS'S + 'YsR'siS’si)- (32)
MpW 3TOM NONOXEHME HelTPaNbHOM OCK ONpeaenseTca U3 yCA0BUA:
'YbRbAb + 'YsRscA’s + ’YSR’SI'A’SI' = 'YsRsAs + 'YsRsiAsi- (33)
B dopmynax (32) u (33)

Rs, Rsc, Rsi, R'si - pacyeTHble CONPOTMBAEHNA COOTBETCTBEHHO PACTAHYTOM M CXKATOW CTEPKHEBOM
apmaTypbl, PaCTAHYTOM M CXKATOM IMCTOBOM apMaTypbl;

Ap, As, A's, A, A'si - nnowanb NOMNEPeYHOro CeYeHUss COOTBETCTBEHHO CXKAaTOM 30Hbl HEeTOHa,
PaCTAHYTOM U C}KATOM CTEPXKHEBOM apMaTypbl, PACTAHYTOM M CXKaTOM IMCTOBOM apmaTypbl;

Sp, S's, S'si - cTaTMYeCKMEe MOMEHTbI NIOWAAM MONEePEeYHOro CeYeHUA COOTBETCTBEHHO CXKaToW
30Hbl 6ETOHa, C)KATOW CTEepP)KHEBOM WM JIMCTOBOM apMaTypbl OTHOCUTENIbBHO TOYKU MPUNONKEHUA
paBHOAENCTBYIOLWEN YCUANIA B PAaCTAHYTOMN CTEPXKHEBOM U INCTOBOM apmaType.

A;

<

T —el S S T
sl e — e ———

A;

PucyHok 2 - Cxema yCUAMiA U 3nopa HanpaXXeHui B ce4eHUU, HOPMaZibHOM K NPOAO0/IbHOMU OCU
usrmbaemoro ene3obeToHHOro aeMeHTa, NPU pacyeTe ero No NPOYHOCTH

O TMTAH
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PacyeTHble COMPOTMB/IEHUA JIMCTOBOM  apmaTypbl  OMNPeAensAlTca No  AeUCTBYIOWMM
HOPMaTMBHbIM AOKYMEHTaM.

[lnAa snemMeHTOB NPAMOYTONIbHOTO CeYeHUS
Ap = bx; Asi = bdsi; A'si = bd's;;
Sp=Ap(ho-0,5x); S's=A's(ho - a'); S'si = A'si(ho + 0,5dsi),
roe h wn b - cooTBeTCTBEHHO BbICOTa U WMPUHa nonepeyvyHoro ce4yeHnAa anemMeHTa,

a, @' - paccTosiHMe OT PaBHOAENCTBYIOLWLEN YCUNMIN COOTBETCTBEHHO B PACTAHYTON As U cxKaTon A’
CTep)KHEeBOM apmaType A0 banKanlen rpaHn GETOHHOro ceyeHus;

dsi, d'si - TONLWMHA COOTBETCTBEHHO PACTAHYTOM Asi M CKaTol A's NMCTOBOM apmaTypbl;
ho=h-ys-d's-paboyas BbicOTa ceyeHus.

MonoxKeHne TOYKM MNPUNONKEHUA PABHOAENCTBYIOLLEN YCUAUIA B PACTAHYTOW CTEP)KHEBOM U
NIMCTOBOM apmaType (PUCYHOK 2) onpeaenaeTca U3 ycioBus

Vs = [RsAs(a + dsi) + O,SRSIAsidsi ]/(RsAs + RsiAsi)- (34)

Mpn OTCYTCTBMM B PACCMATPMBAEMOM KOHCTPYKUMM KaKOro-nMbo 3snemeHTa apMMpPOBaHMSA
(c>kaTol NMCTOBOM U CTEP)KHEBOW apmaTypbl, PACTAHYTOM MCTOBOM apmaTypbl) B popmynax (32) u
(33) cneayeT NpuHMMATb PaBHbBIMW HYAO COOTBETCTBYHOLWME I3TUM 3/€MEeHTaM apMMWpPOBaHMA
reoMeTpUYEeCKNE XapaKTEPUCTUKN CEYEHMA.

Ons ene3obeToHHbIX (He MMEIOLWMX NMCTOBOM apMaTypbl) 31EMEHTOB NPSAMOYr0/IbHOro CeYeHUs
ycnosus (32) n (33) npuHMMaloT BuA,:

’Y/C’YnM < ’Yc[’YbRbe(hO - O,SX) + 'YsRscA’s(hO - G’)]. (35)
’YbRbe + ’YsRscAls = YsRsAs. (36)

MpoBepKy NPOYHOCTM CTaseKeNne306eTOHHbIX (Kene3obeToHHbIX) 3/1eMeHTOB M3 BeToHa Knacca
B30 u Huxe npu § > Eg gonycKaeTca NponssoanTb No dopmynam (34) - (38), npuHumas x = Erho.

MpoBepKy MPOYHOCTU Kenes3obeToHHbIX 31eMeHTOB M3 6eToHa Knacca Bbiwe B30 cneayer
NPOM3BOAMUTb C YY4ETOM PaCUYETHbIX KO3DDULMEHTOB, NMPUHATLIX B HACTOALMX NPaBUAAX.

8.15 BHeLeHTPEHHO CaTble cTanexene3obeToHHble (xene3o6eToHHble) 3nemMeHTbl U3 6eToHa
B30 M HMXKE CUMMETPUYHOTO OTHOCMTENbHO BEPTUKaNbHOM OCUM NOMEPEYHOro cevyeHua (PUCYHOK 3)
[0/1Hbl OTBEYATb CIEAYIOLLEMY YC0BUIO MPOYHOCTY:

y/cynNe < 'Yc('YbRbSb + 'YsRscS's + 'YsRsiS'si), (37)

roe e - 3KCLEHTPUCUTET MNPUNOXKEHUA BHeWwHen NPOAOAbHOM CUAbl OTHOCUTENBHO TOYKM
NPUNOXKEHUA PAaBHOAENCTBYIOLLEN YCUNMI B PACTAHYTOM apmaType.
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Mpun 3TOM NONONKEHNE HEWTPANbHOMN OCKU onpeaenseTcs:
npu & < &g M3 ycnosums:

'ch'YnN < 'Yc('YbRbAb + 'YsRscA’s + 'YsRsiA'si - 'YSRSAS - 'YsRsiAsi), (38)

npu & > &g U3 ycnosuma:

'YIc'YnN < 'Yc('YbRbAb + 'YsRscA's + 'YsRsiA’si - 'YsGsAs - 'YsGsiAsi), (39)

rae Os U Osi - HanpPAXeHMA COOTBETCTBEHHO B PACTAHYTOM CTEPXKHEBOM W JINCTOBOWM apmatype,
onpegensaemble No Gopmynam:

os = {[2(1 - E)/(1 - Er)] - 1}R;, (40)
Gsi = {[2(1 - ‘:)/(1 - ‘:R)] - 1}Rsi, (41)

ANnAa sanemeHTOB NPAMOYrO/IbHOMO CeYeHUA:

Ap = bx; Asi = bdsi; A'si = bd'si; Sp = bx(ho - 0,5x);
5'5 = Als(hO - a'),' 5'51' = bdsi(ho - O,Sdsi).
Mpwn OTCYTCTBUM B PACCMATPMBAEMOW KOHCTPYKLMM KAKOro-nMbo snemeHTa apMMpoOBaHMA
(cxkaToM NUCTOBOM U CTEP)KHEBOW apMaTypbl, PacTAHYTON IUCTOBOM apmaTypbl) B dopmynax (37) -

(39) cnepyeT npuvHMMaTLb pPaBHbIMW HY/O COOTBETCTBYIOWME 3TUM 3/1€MEHTaM apMUPOBaHUA
reomeTpuyeckme XapakTepUCTUKN NONEPEYHOTO CEYEHUA.

N .
b

@

PucyHOK 3 - Cxema yCUAUI U 3MI0P HanpAXXeHUU B CeYeHUU, HOPMAJIbHOM K NMPOA0JIbHON OCH
BHELLEHTPEHHO C}KATOoro »Kene306eTOHHOro 3/1IeMeHTa, NPU pacyeTe ero No NPOYHOCTU

[na Kene3ob6eToHHbIX (HE UMEIOLMX TNCTOBOM apMaTypbl) 31€MEHTOB NPAMOYrO/IbHOrO CEYEHMUA
ycnosue NpoyHOCTH (37) NPUHUMaET BUA

ylcynNe < 'Yc['YbRbe(hO - O,SX) + 'YsRscAls(hO - a’)]. (42)
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Mpun 3TOM NONONKEHNE HEWTPANbHOMN OCKU onpeaenseTcs:
npu & < &g M3 ycnosums:

YicynN < 'Yc('YbRbe + 'YsRscA's - 'YsRsAs),' (43)

npu & > &g U3 ycnosuma:

'YIc'YnN < 'Yc('YbRbe + 'YsRscA's - 'YsGsAs), (44)

roe os - HanpsXeHWe B PacTAHYTOM CTepP’KHEBOW apmaType, onpegensemoe no popmyne (40).

MpoBepKy NPOYHOCTU BHELLEHTPEHHO CXKaTbIX *Kene3obeToHHbIX 3neMeHTOB M3 6eToHa Kniacca
Bbiwe B30 cneayet Nnpou3BoAMTb B COOTBETCTBUWM C TpebOBaHMAMWU [ENCTBYHOWMX HOPMATUBHbBIX
AOKYMEHTOB C y4€TOM PacyeTHbIX KOIPPULMEHTOB, MPUHATLIX B HACTOALLMX NPaBUIAX.

8.16 PacuyeT BHEUEHTPEHHO CXKaTbiX 31eMeHTOB Nboi dopmbl npu rmbkoctn lo/r > 35 u
3/1eMEHTOB NPSAMOYro/IbHOTo cedeHusa npu lo/h > 10 Nnpon3BoAMTCA C y4eTOM Npormba anemeHTa Kak
B MJIOCKOCTM 3KCLEHTpUCUTETA NPOAOJIbHOMO YCUAWUA, TaK U B HOPMANbHOM K HEW MNAOCKOCTU B
COOTBETCTBMMU C TPeHOBAHNAMM AENCTBYIOLWMX HOPMATUBHBIX LOKYMEHTOB.

8.17 MNposepky NPOYHOCTU BHEUEHTPeHHO pPacTAHYTbIX cTanexene3obeToHHbIX
(»kene306eTOHHbIX) 3/1eMEHTOB CeayeT NPOM3BOAUTb B 3aBUCMMOCTM OT MOJIOXKEHMA NPOAO/IbHOM
cunbl N.

Ecamn npogonbHaa cuna N NpunoxKeHa Mexay paBHOAEUCTBYOWEN YCUANIA B apMmaType As 1 Asi C
OAHOW CTOPOHbI N A's n A'si C B pyroi CTOPOHbI (PUCYHOK 4, @), BHELLEHTPEHHO PACTAHYTbIE 3/IEMEHTDI
[OJIKHbI OTBEYATb C/IeAYOWMM YCNOBUAM MPOYHOCTH:

y/cynNe/(e + e') < ’Yc('YsRsA’s + 'YsRsiA’si),' (45)
'ch'YnNe'/(e +e')< 'Yc('YsRsAs + 'YsRsiAsi)- (46)
MonoKeHne paBHOAEMNCTBYOLWEN yCUAnA B apmaType As n Agi onpeaensetca no popmyne (34).
MonoxeHne paBHOAENCTBYOWEN ycunanii B apmaTtype A's n A'sionpenenserca nus ycnoBus:

V's = [RecA's(a" + d's) + 0,5RsA"sid's)/(RsA's + Rsil'si). (47)

Mpw NpoBepKe MPOYHOCTU KeNe306eTOHHbIX (HE MMEILWMX NMCTOBON apMaTypbl) 3S1EMEHTOB B
dopmynax (45), (46) cnegyeT NPUHUMATL PAaBHbIMU HYJIIO BeNUUYUHBI Asj, A'si, dsin d'si.

Echv npogonbHaa cuna N npunoxkeHa 3a npeaenamm paccTOAHUA MeXy PaBHOAENCTBYHOLWMMM
ycunuin B apmatype As U Asi ¢ ogHON CcTOpPOHbl U A's m A'si ¢ Apyron cToOpoHbl (PUCYHOK 4, 6)
BHELEHTPEHHO PaCTAHYTble CTanexene3obeToHHble (KenesobeToHHble) anemeHTbl nNpu & < &g
[O/IKHbI 0TBEYaTb CeAyoLWEMY YCI0BUIO MPOYHOCTHU:

YicynNe < 'Yc('YbRbAb + ’YSRSCS'S + 'YsR'siS’si)- (48)
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Mpw 3TOM NONOXKEHUE HENTPANbHOM OCK ONpeaenseTca U3 ycoBUs:

YIcYnN < Yc(YsRsAs + YsRsiAsi - YbRbAb - YsRscA’s - YsRlsiA,si)- (49)

Mpn OTCYTCTBMM B PACCMATPMBAEMOM KOHCTPYKUMM KaKOro-nMbo 3sn1emeHTa apmMMpOoBaHUA
(c>kaTol NMCTOBOM U CTEP)KHEBOW apmaTypbl, PacTAHYTOM MCTOBOM apmaTypbl) B popmynax (48) u
(49) cnepyeT NpUHMMATb PaBHbIMW HY/O COOTBETCTBYIOLWME 3TUM 3/1EMEHTaM apMUpPOBaHMUA
reoMeTpUYeCcKne XxapaKTepMUCTUKN NONEPEeYHOro Ce4YeHus.

d

; Ri.A;
= . ——

a - npoaosibHaa cuna N NpuaoKeHa MeXay PaBHOAENCTBYIOWMMM YCUAUI B apmaType As 1 Ag;

6 - npoaonbHasa cuna N npunoxKeHa 3a npeaenammn pacCToAHUA MeXK Ay PaBHOAENCTBYOLWNUMKN YCUNWNI B
apmatype A's n A’y

PucyHOK 4 - Cxema yCcuaui 1 3nopa HanpsaXXeHuil B Ce4EHMU, HOPMAJZIbHOM K NPOAO/IbHOM ocU
BHELLEHTPEHHO PaCTAHYTOrO }Kene306eTOHHOro a1IeMeHTa, NPU pacyeTe ero No NPOYHOCTU
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[na kene3obeToHHbIX (HE UMEIOLWMX NNCTOBOM apMaTypbl) 31€MEHTOB NPAMOYFrO/IbHOFO CEYEHMUA
ycnoBue NpoYHOCTH (49) NnpuHMMaeT BMA;

'ch'Yn Ne S 'Yc['Yb Rb bX(hO = O,SX) + 'Ys RscAls(hO - a’)]. (50)

Mpw 3TOM NONOXKEHUE HENTPANbHOM OCK ONpeaenseTca U3 yCoBus:

Yicyn N < 'Yc('YsRsAs - Ys RscA's - YbRb bx). (51)
Mo & > &g pacyeT nNPOYHOCTM BHELEHTPEHHO PaCTAHYTbIX CTaneKene3obeToHHbIX

(*kene306eToHHbIX) 3NeMeHTOB cnegyeT NponssoauTb No ¢opmyne (50), npuHUMasn x = Erho.

8.18 LeHTpanbHO pacTAHyTble CTanexKene30beToHHble (Kee306eTOHHbIE) 31eMEHTbl A0NKHbI
YA0BNETBOPATb Ceaylowemy YCNOBUIO MPOYHOCTU:
YicYn N< 'Yc('YsRsAs + Vs RsiAsi)- (52)
[nsa anemeHTOB NPAMOYroaIbHOro ceveHua Asi = b ds;.
[ns KenesobeToHHbIX (He MMEeoLWMX IMCTOBOM apMaTypbl) 31eMeHTOB ycioBue (52) npuHUmaeT
BUA:
YicYn N < ycysRsAs. (53)

NpumeuaHue - K UEHTPaNbHO PACTAHYTbIM OTHOCATCA 3/1€MEHTbl, B KOTOPbIX NUHUA AeNCTBUSA
npoAaonbHoN cunbl N coBnagaeT c PaBHOAEWCTBYIOWEN YCUAMIA BO BCEl apmaType MonepeyHoro ceyeHun
anemeHTa (e’ = e; pucyHokK 4, a).

8.19 CranexkenesobeToHHble 3nemeHTbl BogonogsoadAulero Tpakta MNC u FA3C (TypbuHHbIE
BOAOBOAbI, WX PasBUAKM W KONeHa, TypbuHHble 610KKW, 3aTBOPHbIe Kamepbl W Ap.),
CTane)ene3obeToHHble KOHCTPYKLMW, PACNO/IONKEHHbIE B MACcCMBE TPAaBMTALMOHHBLIX MJOTUH U
OPYrMX COOPYXKEHUN, YCNOBUA HACTYNJEHUA NPeaenbHbIX COCTOAHMA KOTOPbIX BblpaXakoTca yepes
HaNPAXKEeHUA, NPM OAHO3HAYHOM 3NtOpPe HaNPAXKEHUN B PaACYETHbIX CEYEHMAX PACCYUTLIBAIOTCA U3
YCNOBWIA:

YicYnOs < YcYs Rs; (54)
YicYnOsi < YcYs Rsi, (55)

roe Os U Osi - PacTArMBaloWMe HanpsKeHMAa COOTBETCTBEHHO B CTEPXKHEBOW apmaTtype U B
obnnuoskKe.

8.20 MNpwu pacyeTe Ha AenCcTBUE NONEPEYHOM CUbI AONKHO COBNOAATLCA YCAOBME:

YicYn Q < 0,25Y¢yp7Rb b ho, (56)

roe b - MMHUMaNbHas WNPUHA 3/1EMEHTA B Ce4YeHUMN.

8.21 PacyeT NPOYHOCTM CEYEHWUI, HAKNOHHbLIX K MPOAOAbHON OCU 3N1eMeHTa, Ha AeNncrTeue
nonepeyHor CUAbl MOXKHO He MPOU3BOANTb, eCn cobNAAI0TCA YCOBUA:

www.pkb-titan.ru w TATAH



CHwI 2.06.08-87 AKTyanun3npoBaHHas peaakumna BETOHHbIE U }Kene306eTOHHbIE KOHCTPYKLMM TMAPOTEXHUYECKUX COOPYIKEHUMN
51

a) ANA NAUTHBIX KOHCTPYKLUMIA, paboTalowmx NPOCTPAHCTBEHHO, U AN KOHCTPYKUMIM Ha yrnpyrom
OCHOBAHWMK, 33 UCKNOYEHMEM BEPTUKA/IbHbBIX KOHCO1Ee NOANOPHbIX CTEH:

Yicyn Q < 0,25YcYb7Yj Rot bho, (57)

6) onA BCeX OCTaNbHbIX KOHCTPYKLUMIA:

YicYn Q < Ycyb7 Qb, (58)

roe Qp - NonepeyYyHoe ycunume, BOCNPUHMMaeMoe 6ETOHOM CXKaTol 30Hbl B HAKIOHHOM CEYEHUU,
onpeaenaemoe no popmyne

Qb < @2 @3YjRut b hotgp, (59)
rae @2 =0,5 + 2§;
@3 = 1,0 - ANA anemeHTOB C BbicOTOMN ceveHna h < 0,6 m;
0,83 - 419 31eMeHTOB C BbICOTOM ceyeHuns h > 0,6 m;

Y - KO3PPUUMEHT, yUMUTbIBAIOLWMNI BAUAHNE CTPOUTE/bHbIX LIBOB B 30HE AENCTBUA NMOMEpPeYHbIX

CUAN, NPUHMMAEMbIN No Tabauue 22.

Tabnuuya 22
li/ h; 0,45 N meHblUe 010,46 oo 0,64 0,65 n BbiWwe

0O603HayeHud, NpuHATbIE B TabauLe 22:

lj - paccToaHne MeXAay CeYeHMem Mo WBY U HOPMa/bHbIM CEYEHUEM, NPOXOAALLMM Yepes KoHel,
HaKNOHHOIO CeYeHUs B CKaToW 30He (PUCYHOK 5, a);

hj - BbICOTa Ce4yeHunA no wsy.
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g - HarpysKa AencTByeT B CTOPOHY 3/1EMEHTa;

6 - Harpyska AeNCTBYeT B CTOPOHY OT 3/1IeMEHTAa, FAe 3HaKKN KMIC» U KMUHYC» cneayeT NPUMEHATb
COOTBETCTBEHHO A/11 BHELLEHTPEHHO CXKaTbIX U BHELLEHTPEHHO PacTAHYTbIX 31€MEHTOB

PucyHOK 5 - Cxema ycuAui B ceMeEHMU, HAKNOHHOM K NPOAO/IbHOM OCK Kene3obeToHHOoro
3/1IeMeHTa, NPU pacyeTe ero No NPOYHOCTU HA AeiACTBME NoNepevyHoun Cubl

OTHOCMTeNbHaA BbICOTA CXKaTOM 30HbI ceyeHus & onpeaenseTca no dopmynam: ana nsrnbaemoix

3N1eMeHTOB
& = URs/Ry; (60)

ONA BHEUEHTPEeHHO CXaTbiX BO BCEX C/y4asX M BHELEHTPEHHO pacTAHYTbIX 3/1EMEHTOB C

6onblnM 9KCUEHTPUCUTETOM

& = URs/Rb = N/(bhoRb). (61)

www.pkb-titan.ru ' THTAH



CHwI 2.06.08-87 AKTyanun3npoBaHHas peaakumna BETOHHbIE U }Kene306eTOHHbIE KOHCTPYKLMM TMAPOTEXHUYECKUX COOPYIKEHUMN
53

[Nna BHEUEHTPEHHO PaCTAHYTbIX 3/IEMEHTOB C Ma/ibiM 3KCLEHTPUCUTETOM c/ieayeT NPUHUMATbL Qp
=0.

Yron mexay HakNoOHHbIM Ce4eHMEM M NPOAO/IbHOM OCblO 3/IeMeHTa onpeaensaeTca no popmyne

tgp = 2/[1 + M/(Qho)]. (62)

3HaueHue tgf npuHMmaeTtca He 6onee 1,5 1 He meHee 0,5.
[onyckaeTtcs nonepeyHoe ycuame Qp B ycnosum (60) onpeaensTe No Gopmynam:

0., =0.60.0,(1+0,)7 R,5H c.

n (63)
HO He bonee

Qb1 = Qs@3(1 + @n)yjRutbho; (64)

Qb2 = [0,8¢s93(1 + @n)yjRetbho]/[1 +M/(Qho)]; (65)

roe @s - KoapOULMEHT, yYMTbIBAOWNIA BAMAHME NPOLOALHOM apMaTypbl, onpegensembln no
dopmyne

@s = 1 + 50As/(bho) (66)

W NpMHUMaembi He bonee 2,0;

@n - KOIQOULMEHT, YUMTbIBAIOLLMIA BAUAHWE MPOAO/bHbLIX CUA (C y4eTOM NPOTMBOALABAEHMA),
onpezenaemblit no Gopmynam: Nnpu AenNcTBUM NPOLAONBbHBIX CKUMAKOLLNX CUAN:

On = 0,1N/(Rbrbh0), (67)

npUHUMaemblit He 6onee 0,5;
npv AeACTBUM NPOAO/bHbIX PACTATUBAIOLLUX CUN:

¢®n = 0,2N/(Rpbtbho), (68)

npuHUMaembi He 6onee 0,8 No abcoNtOTHOM BEINYNHE;
C - AIHA NPOEKLNM HAaK/IOHHOIO CeYeHUA Ha NPOAO0/IbHYIO OCb 3/1EMEHTa, OTCYMUTbIBAA OT OMOpPbI.

B dopmynax (62) u (65) M n Q - COOTBETCTBEHHO M3rMbatowmii MOMEHT U MonepeyYyHasa cuna B
HOPMa/IbHOM CeYEHMU, NPOXOAALLEM YEPE3 KOHEL, HAKIOHHOIO CEYEHUSA B CXKATOM 30He.

B obwem cnyyae pacyeta anemeHTa cieayeT 3a4aBaTbCs PAAOM CEYEHUN ¢ U onpeaenatb Qpi No
dopmyne (63). Mpu AencTBUM Ha INEMEHT COCPEAOTOYEHHbIX CUA 3HAYEHMA C NPUHUMALOTCA
PaBHbIMW PACCTOAHUAM OT OMOPbI 40 TOYKM NPUNOKEHUA ITUX CUN.

MpyM AencTBMM Ha 3/1eMEHT pacnpeneneHHONW Harpyskm MHTEHCMBHOCTbIO g1 3HauyeHue ¢
onpeaensetca no popmyne
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1A

c={0.60.0+0)7 R5%) g] . ©9)

Echn ycnosme (58) npu noacTaHOBKE B MpaBylo YacTb BMecTo Qp Qp1 He yAoBNeTBOpAETCH,
cnepyeT 3a4aTbCA PAAOM HAKNOHHbIX CEYEHUIM, ANA KOTOPbIX HAUTK 3HaYeHns M un Q, no popmyne
(65) onpepenntb 3HaueHMe Qp2 1 NPOBEPUTL ycnosue (58) npu Qp = Qpa.

PacyeT nonepeyHoOl apmaTypbl He npousBoauTcA, ecan ycnosue (58) cobniogaertca npwu
NoACTaHOBKE B €ro NpaByto YacTb OA4HOIO U3 NOMNEPEYHbIX YCUAU Qp1 AU Qpy.

8.22 PacyeT nonepeyHon apmaTypbl B HAK/NOHHbIX CEYEHUAX 3/1EMEHTOB MOCTOAHHOW BbICOTbI
(pucyHOK 5) cneayeT nponsBoguTb No Gopmyne:

YicYnQ1 < Ye(ZYsRswAsw + ZysRswAs,incSinoL + 157Qb), (70)

roe Qi - nonepeyHasa cuna, AEWUCTBYIOLWLAA B HAKIOHHOM CEYeHUU, T.e. PaBHOAENCTBYIOLLAA BCEX
nonepeYHbIX CUA OT BHELLIHEN HarpysKu, PacnosioXKeHHbIX NO OA4HY CTOPOHY OT pacCMaTpPMBaeMoro
HaKNOHHOTO CeYeHus;

2YsRswAsw; ZYsRswAs,incSINOL - MOMNEPEYHbIX YCUAUI, BOCMIPUHUMAEMbIX COOTBETCTBEHHO XOMYTaMM
N OTOTHYTbIMW CTEPXKHAMM, NEepPeCceKaoLLNMN HAKNOHHOE cevyeHune;

O - Yronl Hak/10Ha OTOTHYTbIX CTep)KHeﬁ K I'IpO,CI,OﬂbHOﬁ OC/ 31eMeHTa B HAK/TIOHHOM CeEYEHUMN.

Ecnn BHewHAs Harpyska AeWCcTBYeT B CTOPOHY 3/IeMeHTa, KaK MOKa3aHO Ha PUCYHKe 5, a,
PacYeTHYO NOMEPEYHYIO CUY HAZNEXKUT ONpeaenaTb no popmyne

Qi =Q- Qg+ Vcosp, (71)
rae Q - nonepeyHas cuia B ONOPHOM CEYEeHUU;

Qg - PaBHOAENCTBYIOWAA BHELHEN Harpysku, AenCTBylOLLel Ha 3/1eMeHT B npegenax AJIMHbI
NPOEKLUMN HAKNOHHOTO CeYEeHUA Ha NPOAONbHYIO OCb 3/IEMEHTa;

V - cuna npoTMBOAABNEHWUA, [AEWCTBYIOWAA B HAKNOHHOM CEYEHWW, oOnNpeaendemas B
npeanonoXeHUM IMHENHOro pacnpeaeneHna Nbe3oMeTPUYEeCcKoro AaBaeHna u oy = 1,0.

Ecnu BHeLWHAA Harpyska AencTByeT B CTOPOHY OT 3/1eMEHTa, Kak NMOKa3aHO Ha PUCYHKe 5, 6, To Qq
B dopmyne (71) He yumTbIBaeTcA.

8.23 Ecnm ycnosue (58) npu Qp = Qe M Qp = Qb2 He BbLINONHAETCA, PacyeT 3JIEMEHTOB,
aPMMPOBAHHbIX XOMYTaMW, AOMNYCKaeTcA NpPoOM3BOAUTb MO Hambonee OMAaCHOMY HAKJAOHHOMY
CEYEHUIO 13 YCN0BUN;

YicYn Q< 'Yc('Yb7 Qp1 + st),' (72)
YicYn Q< 'Yc('Yb7 Qp2 + st), (73)
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roe Qsw - NonepeyHoe ycuame, BOCNPUHMMAEMOE XOMyTamMu B npeaenax Haubonee onacHoro
HaKNOHHOTO ceyeHus u onpeaensemoe no opmyne

-

— f + s ; ’7_: , )‘ -
Q:- =4 J.O,60_.(1 ‘ O=:)1_'R::m‘. 9ref - (74)

roe gsw - YCUIne B XOMyTax Ha eduHUUy OAUHblI 31EeMEHTa B npeaenax Hak/JIOHHOro CeyeHus,
onpegensemoe no ¢opmyne

qsw ="7s stAsw/S, (75)

rae s - war XoMmyTos.

Mpwn pacyeTe 3N1eMeHTOB NPUHMMAETCA HAaMMEHbLUEEe YMUCNO0 XOMYTOB, MOJIYYEHHbIX U3 YCAOBUM
(72) n (73).

8.24 PaccTosiHMe Mexay NonepeyHbIMU CTEPIKHAMM (XOMYyTamm), MeKay KOHLOM npeablayLero
M Haya/ioM NocneayloWero oTrmba, a TaKKe Mexay Onopoi U KoHUuom oTruba, baukanwero K
onope, AONXKHO ObITb He 6os1ee BENMUYNHDI Smax, ONPeaensaemon no ¢opmyne

(=)

Seax = Te T2 OoRy DRy /1, 71,0,

(76)

8.25 PacuyeT 3/71eMeHTOB NEepeMeHHOWM BbICOTbl CEYEeHMA Ha [AenCTBME MOoNepeyvyHoir Ccusbl
npousBoAMTCA cheayrowmm obpasom:

ecanm oaHa u3 rpaHEVI 9/1eMeHTa FOPU30OHTa/IbHa NN BEPTUKA/IbHA, @ BTOPaAA HAK/IOHHA, TO OCb
AN1EMEHTA NPUHUNMaETCA COOTBETCTBEHHO I'OpVI3OHTaJ'IbHOl7I nnn BepTMKal'IbHOI‘a. 3a pa6oqyro BbICOTY
HAaK/IOHHOro cevyeHnAa cneagyetr nNpUHUMaATb NPOEKUUIO pa6oqe131 4aCTU HAKNOHHOINo ce4YyeHnAa Ha
HOPMa/ib K OCH 3/1IEMEHTA.

AONnA 31eMeHTa C HaK/JIOHHOMN CXaTow rPaHbO - Y KOHUA HAK/IOHHOIo cevyeHuWA B C)KaTON 30He
(pucyHOK 6, a);

[N1A 3N1eMeHTa C HaK/IOHHOW PacTAHYTOM rpaHbio - Y Havana HaKJOHHOMO CeYeHUs B PacTAHYTOM
30He (PUCYHOK 6, 6);

ecnn obe rpaHn 3NemeHTa HaKNOHHbIe, 338 OCb 3/IeMEeHTa cneayeT NPUHMMATL reoMeTpuyeckoe
MEeCTO TOYEK, PaBHOYAANEHHbIX OT rpaHeit anemeHTa. 3a pabouyto BbICOTY CeYEHMA MPUHMMAETCA
npoeKums paboyeit 4HacTM HaKNOHHOIO CeYEeHNA Ha HOPMasb K OCU 31EMEHTA.
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R:L1~"4.t it *

R'F'HA-\“ .‘-

Ra‘u'dﬂ-

d - HAK/IOHHAA rpaHb CXKaTa, 6 - HaK/IOHHasn rPaHb PaCTAHYTa

PucyHOK 6 - Cxema ycu/ini B ce4eHUU, HAaKNOHHOM K NMPOAO/IbHOMK OCU }Kene306eToOHHOro
3/1eMEeHTa, C HAaK/IOHHOM rPaHbIO NPMU pacuyeTe ero No NPOYHOCTU HA AeiCTBUE NONEPEUYHON CUNbI

8.26 PacuyeT ceyeHWId, HAKNOHHbIX K MPOAONAbHOM OCU 37eMeHTa, Ha AencTeme usrmbatowero
MOMEHTa cJieayeT NPOM3BOAUTL ANA CEYEHUW, MNPOBEPSIEMbIX Ha MNPOYHOCTb MNPU JAencTBuu
NMonepeyHbIX CUA, a TaKKe A4 CeYeHUM, NPOXOAALIMX 4Yepe3 TOYKU M3MEHEHUA NAoLLaam
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NoMNepeyHoOro cevyeHWs NPOAONbHON pPaACTAHYTOM apmaTypbl (TOYKM TeopeTuyeckoro obpbiBa
apmaTypbl UM U3MEHEHUA ee AnameTpa), U B MeCcTax Pe3Koro MU3MeHeHMa pasMepoB NonepeyvHoro
ceyeHus anemeHTa no popmyne

YicYn M <L Ye ('Ys Rs ASZ + Z'Ys stAs, inc Zs, inc +Z'Ys RSWASW zsw), (77)

rae M - MOMEHT BCeX BHELHUX CUA (C y4eTOmM MPOTMBOAABNEHMA), PACMNONOMKEHHbIX NO OA4HY
CTOPOHY OT PAaCCMaTPUBAEMOrO HAK/IOHHOMO CEYEeHUA OTHOCUTE/IbHO OCM, KOTOPas NPOXoAUT Yyepes
TOYKY NPUNOXKEHUA PABHOAENCTBYIOLLEN YCUAUIA B CKATOW 30HE M NepneHAMKyNAapHa NJ0CKOCTU
AENCTBUMA MOMEHTa;

Ys Rs As z; 2Ys Rsw As, inc Zs, inc; 2Ys Rsw Asw Zsw - CYMMbl MOMEHTOB OTHOCWUTE/NIbHO TOM e Oocu
COOTBETCTBEHHO OT YCUAWIA B NPOAO/AbBHON apmaType, B OTOTHYTbIX CTEPXHAX W XOMYyTaXx,
nepecekaoWwmx PacTAHYTYH 30HY HAaKNOHHOTO CeYEHUS;

Z; Zs, inc; Zsw - NJEYN YCUAUA B MPOAOJIbHOW apmaType, B OTOTHYTbIX CTEPXKHAX M XOMyTax
OTHOCUTENIbHO TOWM e 0CU (PUCYHOK 7).

v
¥

%

]

thh-l-.ﬂ A

L1

-:-I'l [ =

31N

-

PucyHoK 7 - Cxema ycuni B ce4eHUU, HAKNOHHOM K NMPOAO/IbHOM OCU }Kene306eToOHHOro
3aNeMeHTa, NPU pacyeTe ero No NPOYHOCTU Ha AelicTBue u3rnbarowero MOMeHTa

Ecnn HaknoHHOEe ceyeHue pPacnoJIOXKEHO B 30HE U3MEHEeHMA 3HaKa M3rnbalroLero MOMEHTa,
NPOBEPKYy Ha M3rnb cneayet NPOM3BOAUTL OTHOCUTE/IbHO TOUYEK NepeceyeHnsa HaK/IOHHOro cevyeHuns
C NPOAO0/bHOM apMaTypPO, pacnonoXKeHHoM y 0beunx rpaHeit. Mpu aTom cnegyeT npuHumaTe Qp = 0.

BbicoTa c)KaToOM 30HbI B HAK/NOHHOM CEYEeHUWU, U3MEPEHHAs MO HOpPManu K MNPOAOJAbHOM OCK
3/1eMeHTa, onpeaenseTcs B COOTBETCTBUM ¢ TpeboBaHMAMM 8.14.
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8.27 dnemeHTbl C NOCTOAHHOM WAW NNABHO M3MEHAIOLLENCA BbICOTOM CEYEHUN AOMNYCKAeTCA He
pPaccYnTbiBaTb MO MPOYHOCTU HAKNOHHOIO CeYEHMA HA AeNCTBME M3rMbaloLero MOMeHTa B 04HOM
U3 cneayowmnx cayyaes:

€CNN BCA MNPOAO/IbHAA apmaTypa AOBOAMTCA A0 ONOPbl MAM A0 KOHLA 31eMeHTa U umeeT
[LOCTaTOYHYIO aHKEPOBKY;

B NJINTHbIX NPOCTPAHCTBEHHO PAabOTAIOLLNX KOHCTPYKLMAX;

€CNM NPOAO/IbHbIE PaACTAHYTble CTEPXKHW, obOpblBaemble MO AJIMHE 31eMeHTa, 3aBOoAATCA 3a
HOpManbHOE ceyeHue, B KOTOPOM OHW He TpebykTcA no pacyety, Ha AAuHY Iy u 6onee,
onpeaenaemyto no ¢opmyne

/g = [('ch'Yn Q- 0,75'YC'Y5 RswAs, inc Sina)/(ll-r’qsw)] + Sd, (78)

roe Q - nonepeyHas cuia B HOPMasbHOM CEYEHUU, NPOXOAALLEM Yepe3 TOUYKY TeOPEeTUYECKOro
0b6pbliBa CTEPKHA;

Asinc; O - COOTBETCTBEHHO M/IOWAAb CEYEHUA UM YroN HAKAOHA OTOTHYTbIX CTEPXHEN,
PacnoNOXKEHHbIX B Npeaenax y4actka gaMHom lg;

gsw - YCUNME B XOMYTax Ha eauHULY ANMHbI SN1eMEHTa Ha y4yacTKe ANIMHOW g, onpeaensemoe no
dopmyne

qsw =7s RswAsw /5, (79)

roe d - amameTp 0bpbIBAEMOTrO CTEPXKHSA, CM;

eCn BbINOHAETCA ychoBue

YicYn Q< O,ZS'YC'YM Rpt, serb ho (80)

B KOHCTPYKUUAX Ha ynpyrom oCHOBaHUK, 3a UCKAKOYHEHUEM NOANOPHbIX CTEH.

8.28 PacyeT KOHCONU, ANMHA KOTOPOM paBHA MAM MEHbLUe ee BbiCOTbl B ONOPHOM CeyYeHuu h
(KopoTKaA KOHCONDb), cneayeT NPOM3BOAUTL MO AENCTBYIOWMM HOPMATUBHBIM AOKYMEHTaM.

8.29 lMpun NPOEKTUPOBAHMUN MACCUBHbDIX KeNe300EeTOHHbIX 3/1EMEHTOB MPAMOYIO/bHOIO CEeYEeHUs,
npeaenbHble COCTOAHMA KOTOPbLIX BbIPAXKAKTCA Yepes3 ycunma, cnepyetr NpoBepATb MPOYHOCTb
NPOAONAbHbBIX CEYEHNIN HA YPOBHE HEWTPANbHOM OCU M HA YPOBHE NPOLAOAbHbIX CTPOUTE/NIbHbIX LUBOB
A0 1 nocsne o6pa3oBaHUA TPELLUH B PacTAHYTON 30HE 3/1IeMeHTa.

8.30 PacyeT BbIHOCAMBOCTU CEYEHWI, HOPMANbHbIX K MPOAO/IbHOM OCU 3NEMEHTA, LO/KEH
NPOU3BOAUTLCA U3 YC0BUN:

ANnAa CKaTtoro 6eToHa

YicYn ©s < YcYb Rb, (81)
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ANA pacTAHYTON apMmaTypbl
YicYnOs < Yc Vs1 Rs, (82)
roe og U Os - MaKCMMaJibHbleé 3Ha4YeHNA COOTBETCTBEHHO CHUMMaloLWNUX Hal'lpﬂ)KeHVIﬁ B 6eToHe un
PaCTArMBAOLWMX HANPAXKEHNI B apmaType;
Yb = Yb7Yb12-Yb14-Yb15-
CkaTas apmaTypa Ha BbIHOCAMBOCTb HE pacCuMTbiBaeTCA.
8.31 B TPewWMHOCTOMKMX 3N1eMeHTax HanpsaxeHna B 6eToHe Gs U B apMaType Gs ONpeaensaoTca B

30He AEeNCTBMA MAKCMMaNnbHOro M3rMbatowero MomMeHTa Mo pacyeTy Kak Ana ynpyroro tena no
NPUBEeAEHHbIM CEYEHUAM C Y4€TOM YKa3aHui 5.35.

B HETPELMHOCTOMKMX 3NemeHTax Naowaab U MOMEHT CONPOTUBAEHUA NPUBEAEHHOTO CeYEHUA
cnepyet onpepensatb 6e3 yyeTa pacTAHYTOM 30HbI 6eToHa. Hanpsa)keHua B apmaType cnegyet
onpeaenATb COrMacHo 9.7 HaCTOALLEro cBoAa Npasu.

8.32 PacyeT BbIHOCAMBOCTU CEYEHWI, HAKNOHHbIX K MPOAO/IbHOM OCUM 3NeMeHTa, cnedyer
BbIMONHATbL U3 YCNOBMA

YicYnOmt <Y ¢Yb Rbt, (83)

rne Ome - raBHblE PaCTArMBarowme HanpAa>XeHnAa B 6€TOHe,'

Yb = Yb5*Yb7-Yb12*Yb13*Yb14*Yb15.

BennumnHy rnaBHbIX pacTArMBaloOWMX HanpsxeHuit B 6eToHe cnepyeT onpeaensTs no ¢opmyne
(29) c yyueTom yKasaHui 8.8.

[nAa cTeprKHEBbIX 3/1eMEHTOB NPAMOYIO/IbHOTO CEYEHUA C NapanNeNbHbIMU PACTAHYTOM U CKaTow
rpaHAMM JONYCKAeTCA NpU onpeaeneHnm raBHbIX PacTArMBAOLWMX HAMPAXKEHUMA NPUHUMATL Gy = 0,

a HaNPAXEHUA Gx U Txy ONpeaenaTb Nno Gpopmynam:

ox = My / lred + N/Ared, (84)

I:_:l- = ered (]’:‘db)" (85)

rae Ared M lred - NNOWAAb U MOMEHT MHEPLUMWN NPUBEAEHHOIO CEYEHUA OTHOCUTENBHO €ro LeHTpa
TAXKECTY;

Sred - CTaTUYECKUIA MOMEHT HYacTW NPUBEAEHHOIO CeYEHMA, NeXKaLlen No 0AHY CTOPOHY OT OCH, Ha
YPOBHE KOTOPOI ONpeaenstoTca KacaTebHble HanpaXKeHus;

y - paccTosiHMe OT LUEeHTpa TAMECTU NPUBEAEHHOro CeYeHUA A0 JIMHUM, Ha YPOBHE KOTOPOM
onpeaenAlTCa KacaTebHble HanpsaXeHus;

b - WMpPKHA ceYeHnn Ha TOM Ke YPOBHE.
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B dopmyne (84) 3HaK «NAOC» NPUHMMAETCA ANA BHELEHTPEHHO PACTAHYTbIX, @ 3HAK KMUHYC» -
ANA BHELLEHTPEHHO CXKaTbIX 3/1eMEHTOB.

feomeTpuyeckme napameTpbl NPUBEAEHHOIO CEYEHUA cneayeT onpenenaTb C y4eTOM YKa3aHWUM
5.35.

[na 3nemeHTOB C MepemeHHOM BbICOTOW CeYEHMA KacaTesbHble HANPAKEHUA Ty, cneayet
onpeaenaTb C y4eTOM yKasaHui 8.8.

Echn ycnosme (83) He BbINO/HAETCA, TO PaBHOAEWCTBYIOWLAA T[N1aBHbIX PaCTATMBAKOLWMX
HanpAXeHW A0/XKHA ObITb NONHOCTLIO NepeAaHa Ha NOMNepeyYHy apmaTypy NPU HaNpPAXKEHUAX B
Heﬁ 65 S'Ys]_Rs.

9 Pacuyer 3/1eMEeHTOB OCTOHHBIX H KeJ1e300eTOHHBIX KOHCTPYKLIHMH IO 00pa3’oBaHMI0O H
PACKPBITHIO TPEIMH U N0 AedopManusiM

PacueT 6eTOHHDIX U }KeNe306eTOHHbIX 3/1IeMEHTOB Mo 06pa3oBaHUIO TPELLUH

9.1 PacyeT 6ETOHHbIX W Kene3obeToHHbIX 31eMeHTOB NO 06pa3oBaHMIO TpewuH cneayet
npou3BoAuTh:

a) B cny4yasx, Korga no yCA0BMAM SKCNAyaTaumMm TPELLMHbI He A0MYCKaloTCs;

6) ONA BbIABNEHUA 30H TPEWMHOOOPa3oBaHUA NPW pacyeTe CTaTUYECKM Heonpeaennmbix
CTEP}KHEBbIX M MAaCCMBHbIX KOHCTPYKLUIA;

B) MPW HanuMumMmM cneumanbHbiXx TPebOBaHUN HOPM MNPOEKTUPOBAHUA OTAENbHbIX BUAOB
rMAPOTEXHNUYECKUX COOPYIKEHWN.

K uMcny KOHCTPYKLMIA, B KOTOPbIX HE AOMNYCKAlTCA TPELWMHbI C packpbiTuem 6onee 0,2 mm,
oTHOCATCA:

HanopHble U 6e3Har|opr|e 9N1EMEHTbI, HaxoaAuneca B 30HE nepemMeHHOro yposHA BOAbl U
noasepratouimeca CUICTeMaTU4eCKOMY 3aMOpPaAKMUBAHUIO N OTTaUBaAHUIO.

K 4ncny KOHCTPYKUMI, B KOTOPbIX TPELLMHbI HE AOMYCKAOTCA, OTHOCATCA:

KOHCTPYKLMU, K KOTOpPbIM Npeabasasetca TpeboBaHWe BOAOHENPOHMLAEMOCTM B TEX CAyYanX,
Korga 3To TpeboBaHMe HEBO3MOMHO 06ecneynTb KOHCTPYKTUBHbBIMM U TEXHONOTUYECKUMMU
MepPOoNpUATUAMMU;

3N1eMEeHTbI MPUYANbHbIX HAbepeXKHbIX, NOrpy*Kaemble B FPyHT 3abnBKoin nnm subpuposaHmnem;

NMLEBblIE 3N1EeMEHTbl MPUYaANbHbIX HabeperkHbIX, CBan W CBau-060/N0YKM [NA  CTagui
N3roTOBNAEHUA, TPAHCNOPTUPOBKM M MOHTAXKaA.

9.2 PacyeT cTeprKHEBbIX *Kene30H6eTOHHbIX 3/1eMeHTOB N0 06pa3oBaHMIO TPELLMH, HOPMA/bHbIX K
X NPOAONBHON OCK, cnegyeT NPOU3BOANTD:
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ANA LEHTPANbHO PACTAHYTbIX 3/1eMeHToB No popmyne
Yie N <YYo Rot ser Ared, (86)
rOe Yb = Yb7-Yb8 Yb9*Yb13*Yb14 Yb15.
Mpu ybs-ypo > 2 cnegyeT NPUHUMATD Ybg-Ybe = 2,0;
ANnA n3rnbaembix snemeHToB No popmyne
Yie N < e Yo Rot, ser Wh, red, (87)
r4e Yo = Yb7-Yb8Yb10*Yb13*Yb14 Yb15.
Mpu yps-Yp10 > 2 cnegyeT NPUHUMATD Ypg-Ybio0 = 2,0;
ANA BHELLEHTPEHHO CXKaTblX 3/1eMeHToB no popmyne
Yic (M/WH, red - NfAred) < YcYb Rot, ser, (88)
rOe Yo = Yb7-Yb8 Yb10"Yb13-Yb14"Yb15.
Mpu yps-yp10 > 2 cnegyeT NPUHUMATD Yps-Ybio0 = 2,0;
ANA BHELLEHTPEHHO PacTAHYTbIX 31eMeHTOB no dopmyne
Yic{M/Yb10Wt red + N/Yb9 Ared) < YcYb Rbt, ser, (89)
rae Yo = Yb7-Yb8Yb13-Yb14-Yb15.
Mpw pacyete no popmyne (89) cnepyeT NPUHUMATD:
Ypo - KaK ONA LEHTPaJIbHO PAaCTAHYTOrO 3/1IeMEHTa TaKOro e NoNepeyHoro cevyeHus;
Yb10 - KaK ANA U3rnbaemoro siemeHTa TaKoro e NonepeyHoro ceveHums.

MNpumeuaHue - B popmynax (86) - (89) 3HAK paBeHCTBA COOTBETCTBYET YCN0BUIO 0OPa30BaHUA TPELUMH,
3HAK HepPaBEHCTBA - YCI0BUIO TPELLMHOCTOMKOCTH.

9.3 PacueTbl No 06pa3oBaHUIO TPELWH, HOPMaJIbHbIX K NPOA0AbHOM OCM BETOHHbIX 3/IEMEHTOB,
npeaenbHble COCTOAHUA KOTOPbIX BbIpaKatoTca Yepes ycunus, cnegyeT nponsBoguTb No popmynam
(22) n (25), npuHMMana B HUX Yn = 1,0, Vic = 1,0 1 Rpt, ser BMECTO Rp.

9.4 PacyeTbl no o06pa3oBaHMIO TpewmuH MO T[NaBHbIM PACTATMBAIOWMM HANPAXKEHUAM
BbIMOJ/IHAOTCA:

ONA OUEHKM TPELUMHOCTOMKOCTM CEYEHMNM, HAKNOHHbIX K NPOA0/IbHOM OCU CTEPHKHEBbIX HETOHHbIX
N }KenesobeTOHHbIX KOHCTPYKLNIA;

ONA OUEHKM TPELWMHOCTOMKOCTU OOBEMHbBIX OETOHHbIX M Kenes3o0beTOHHbIX KOHCTPYKLUMN,
npeaenbHble COCTOAHMA KOTOPbIX HE MOTYT ObITb BblpaXKeHbl Yepes ycuams;
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ANA OUEHKU TPELWMHOCTOMKOCTU BETOHHbLIX U Kene3obeTOHHbIX KOHCTPYKUMA Mpu AeNACTBUM
MHOTOKPaTHO MNOBTOPSAIOLWLENCA HAarPy3Ku.

PacueTbl No 06pa3oBaHMIO TPELMH B 3TUX Cy4asX BbINONHAKOTCA U3 YCN0BUA

Yic Gmi < YeYb Rbt, (90)
TOE Vb = Yb1-Yb2-Yb3-Yb5-Yb13-Yb14-Yb15 - NP pacyeTax HETOHHbIX 9/1EMEHTOB;
Yb = Yb7-Yb8"Yb10-Yb11-Yb13-Yb14-Ybis - PN PACUETAX }KeNe306ETOHHbIX 3N1EMEHTOB;

Yb = Yb1-Yb2-Yb5-Yb12-Yb13-Yb14-Yb15 - MPU pacyeTax HETOHHbIX 3/1IeMEHTOB NPU AEeNCTBUM MHOTOKPATHO
NOBTOPAIOLLENCA Harpy3Ku;

Yb = Yb7°Yb11°Yb12°Yb13*Yb14*Yb15 - MNPU pacyeTax Kenes3obeTOHHbIX 31eMeHTOB Npu AencTsuu
MHOTOKPaTHO NOBTOPAIOLWLENCA HAarpy3KMu.

Hanps)eHHoe COCTOAHME 3/1eMeHTOB onpeaenseTcA B COOTBETCTBMM C YKasaHUAMM 8.8.
Mposepka ycnosus (90) Npon3BOANUTCA ANA HAPYXKHbIX TPAHEN 31EMEHTOB, B TOYKaX NepeceyeHuns ux
C rNaBHbIMW LLEHTPANbHbIMU OCAMM MHEPLUUM NPUBEAEHHOTO CEYEHMUSA, a AR 3NEMEHTOB TaBPOBOrO,
[IBYTaBPOBOro M KOPOBYATOro CEYEHUIM TaKKe B MECTaxX NPUMbIKaHUA CKaTbIX MOIOK K CTEHKE.

Mpwn onpegeneHnn KoIPPUUMEHTOB 7Vp3 - ANA OETOHHbIX KOHCTPYKUMA U Ypi0 - ANA
ene3obeToHHbIX KOHCTPYKUWMI BbICOTA PACTAHYTOM 30Hbl CeYEeHWA hy HaxoguTcA MO 3antope
HanpAXXeHUN B NIOCKOCTM FNaBHbIX PAaCTATMBAOLMX HANPAXKEHWUN.

3HaueHue Ko3ddULMEHTA Ypg 3aBUCUT OT CXEMbI APMUPOBAHUA (OAHOPAAHOE MU MHOTOPALHOE,
AncnepcHoe waAn  o6blyHOe) o6sacTM  3aneMeHTa, ANA  KOTOPOM MNpouM3BOAMTCA NPOBEpPKA
TPELWMHOCTOMKOCTH.

PacuerT }Kene306eTOHHbIX 3/1IEMEHTOB NO PaCKPbITUIO TPELLUH

9.5 B HeTPewmHOCTOMKNX CTEP)KHEBbIX 3/1EMEHTax pacyeT MO PaCKPbITUIO HOPMaNbHbIX K
NPOAONbHOMN OCU TPELLMH CAeayeT BbIMONHATL U3 YCA0BUA

Acr <Y Acr, (91)
rae dcr - PacyeTHaA WMPMHA PACKPbITUA TPELLMH, MM;
Acr - pONyCKaeman WMpPMHA PaCcKpbITUA TPELLMH, MM, onpeaenaemas no 9.8.
9.6 LLUMpuHY pacKpbITMA TPELLMH dcr, MM, CieyeT onpeaensatb no dopmyne
a, =8om|(c, —0.,,)/ E.|- 7(4 —100p)a" %, (92)

roe O - KoapPUUMEHT, MPUHUMAEMbIN PABHbIM N5 SN1IEMEHTOB:

n3rnbaemblx U BHELEHTPEHHO CXaTbix - 1,0;
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LLeHTPaNbHO U BHELEHTPEHHO PacTAHYTbIX - 1,2;
@/ - KOIOPULMEHT, NPUHMMAEMBII PABHBIM: MPU yYeTe BPEMEHHOIO AeNcTBUA
Harpysok: npu Fi/F-<2/3-1,0; npu F/Fc>2/3 - 1,3;

(Fc i Fi - Hanbonblne ob60bLleHHbIE yecunus (M3rmbatoMini MOMEHT, HOpMaabHaa cuaa u T.n.)
COOTBETCTBEHHO OT AENCTBMA MNONHOMN Harpy3Ku (MOCTOAHHOM, ANUTENBHOM, KPAaTKOBPEMEHHOM) U OT
[EeNCTBUA NOCTOAHHOW M ANINTENbHOW Harpy3ok);

NpW yyeTe MHOTOKPATHO NOBTOPAIOLLENCA HArPy3KHK:

Npu BO34YLIHO-CYXOM COCTOAHUM BeToHa 2 - ps (Ps - KOIGDULMEHT acMMETPUM UUKNA);
NpwW BOAOHACbILLEHHOM COCTOAHMM BeToHa - 0,9;

1 - KO3OOULMEHT, NPUHMMAEMbI PaBHbIM NPU apmaType:

CTep)KHeBoOM nepuogmyeckoro npoduns - 1,0,

rnagKkomn cTeprkHeBol - 1,4,

NPOBOJIOYHOM Nepuoanyeckoro npoouna - 1,2;

Os - HanpsXeHWe B PACTAHYTOM apmaTtype, onpegensemoe B COOTBeTCTBMM C 9.7 6e3 yyeTa
CoOnpoTMBAEHMA BeTOHa PacTAHYTOM 30Hbl CEYEeHUs; C y4eTOM PUAbTPALMOHHOIO AaB/NeHUsA BOAbI,
onpeaenAaemoro B COOTBETCTBUN € 7.12 1 7.13;

Osphg - HayaNbHOE pacTArMBalolLee HanpsAKeHWe B apmatype OT HabyxaHua 6eToHa. [Ona
KOHCTPYKUMWA, Haxo4AWMXCA B BOAE, Gs, bg = 20 MMa; ANA KOHCTPYKLMI, MNOABEPKEHHbIX

ANNTENbHOMY BbICbIXaHWUIO, B TOM YMC/IE BO BPEMA CTPOUTENbCTBA Gshg = 0;
L - KO3PPULMEHT aPMUPOBAHMUSA CEYEHUSR,
u = As/(bho), Ho He 6onee 0,02;
d - AnaMeTp CTep}KHEeBOM apMaTypbl, MM.

Mpu pasnnYHbIX AMameTpax CTEPXKHel cneayeT NPUHMMATb
d=S"nd> !> nd.

rae - YNCNO CTePXKHEN 04HOro AMameTpa.

9.7 HanpsAsKeHuA B apMaType Npu pacyeTax WMPKUHbI PAacKpbITUA TPELMH caeayeT onpeaenaTb no
cneayowmm popmynam:

AnAa n3rnbaembix 31eMeHTOB
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5= M/(As2); (93)
ANA UEHTPA/NIbHO PACTAHYTbLIX 3/1EMEHTOB
Os = N/As, (94)

AnAa  BHEUEHTPEHHO pPaCTAHYTbIX W BHEUEHTPEHHO CXaTblX 321EMEHTOB MNpU 60nbLINX
IKCUEHTPUCUTETAX

os=Nl(e +2)/Asz; (95)

ONA BHELEeHTPEHHO PacTAHYTbIX 31€MeHTOB MPU MasiblX IKCLEeHTPpUCHTeTax:
ana apmatypbl S

os = Ne'[As(ho - d'); (96)

Ansa apmatypbl S’

Os = Ne'Ars(hO - al). (97)

B dpopmyne (93) 3HaK «naoCc» NPUHUMAETCA NPU BHELLEHTPEHHOM PACTAXEHUU, KMUHYC» - NPU
BHEL,EHTPEHHOM CXaTUW.

B ¢dopmynax (93) m (95) z (nneyo BHYTPEHHEM napbl CUA) AOMNYCKaeTca NPUHUMATbL Mo
pe3ynbTaTaM pacyeTa CeYeHUIt Ha NPOYHOCTb NPU PACYETHbIX Harpy3Kax.

9.8 [lonycKaemyto WNPUHY PACKPbITUA TPELLMH Ag, MM, 418 MAaCCUBHbIX HAaMOPHbIX KOHCTPYKLUMIMA
cneayeT NpMHUMATbL He bonee BeNNYMH, NpUBEAEHHbIX B Tabavuax 23, 24.

Ona coopyxeHun 1l - IV KnaccoB npeaenbHasa WMPUHA PACKPbLITUA TPewWMH onpeaenaeTcs
YMHOMEHMEM MNONYyYeHHbIX MO Tabnuvuam 3HaveHUM Ay, MM, Ha KOIPPUUMEHTbI, paBHble
cooTtBeTcTBeHHO 1,3; 1,6; 2,0. Mpn 3TOM WINPUHA PACKPbLITUA TPELWMH NpUHUMaeTca He bonee 0,5
MM.

[NA TOHKOCTEHHbIX KOHCTPYKUMA MPU OTCYTCTBUW arpeccMBHOM cpeabl A0NyCTMMan LWUMPUHA
PACKPbITUA TPEWUH NPUHUMAETCA B COOTBETCTBMM C YKa3aHUAMW AENCTBYIOLMX HOPMATUBHbIX
[LOKYMEHTOB.

MpuBeaeHHble B Tabanuax 23 1 24 3Ha4YeHUA A NPUHUMAIOTCA C YY4ETOM NPUMEHEHMA apMaTypbl
Knaccos A-l, A-ll, A-lll, Bp-I. Mpn npumeHeHUN apmaTypbl APYrnx KNaccos npeaesibHaA LWKUPUHA
PaCKpbITUA TPELMH NPMHUMaeTCA He 6onee BeIMUYNH, MONYYEHHbIX MO HACTOALLMM Tabanuam.

Mpu 6MKapbOHATHOM LLENOYHOCTU BOAbI-CPeAbl, MeHblel 1 Mr-3KB/A, WAM CYMMapPHOM
KoHUeHTpaunun noHos Cl u SO4, 6onblieit 1000 mr/n, 3HaveHUA Ao cneayet ymeHbllaTb B 4Ba pasa.

Mpu cpeaHerogoBOM 3HayeHUM OMKapPOOHATHOM LWENOYHOCTM BoAbl-cpedbl, meHbleln 0,25
Mr-3KB/N, W NpU  OTCYTCTBUM 3aLUUTHLIX MEPOMNPUATUI HAMOPHbIE KOHCTPYKUMM chnedyet
NPOEKTUPOBaTb TPELMHOCTONKUMMU.
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3HaueHna Ag NpUM MCNONBb30BAHUM 3aALMTHBIX MEPONPUATUIA CaedyeT YCTaHAaBAMBATb HaA

OCHOBaHMK CcneumnanbHbIX MCCﬂe,ﬂ,OBaHMVI.

Mpu anameTtpax apmatypbl 40 mm 1 Bonee 3HavYeHMe A AOMNYCKaeTca ysennymsaTb Ha 25 %.
pn Ao p p yp aony y

[N TOHKOCTEHHbIX KOHCTPYKUMIA (C BbICOTOM ceyeHuAa meHee 1,5 m) WKMpUHY AOMNycKaemoro

PacKpbITUA TpewmrH A cnegyeTt yMHOXKaTb Ha KoaddpuumeHT 0,5.

Tabnunuya 23

MpapoKapboHaTHas
weno4YHocTb Boabl W,

MakcrmanbHoe 3HaveHue B/LL 6eToHa

npu Hanope H, m

Jonyckaemas WMpKrHa packpbiTua
TPewWmH Ac, MM, B COOPYKeHuax | Knacca

MT 3KB/N 10 50 200 Mo YC/NIOBUIO KOPPO3MOHHOM CTOMKOCTU
o 0,25 sKAatou. 0,50 0,48 0,45 He ponyckaetca
0,4 0,55 0,50 0,45 0,05
0,4 0,48 0,45 0,42 0,10
0,8 0,63 0,48 0,52 0,05
0,8 0,59 0,55 0,50 0,10
0,8 0,56 0,52 0,48 0,15
0,8 0,54 0,50 0,46 0,20
0,8 0,52 0,49 0,45 0,25
0,8 0,50 0,47 0,44 0,35
0,8 0,48 0,45 0,43 0,50
1,6 0,70 0,69 0,64 0,05
1,6 0,70 0,66 0,62 0,10
1,6 0,68 0,64 0,60 0,15
1,6 0,66 0,62 0,58 0,20
1,6 0,64 0,60 0,57 0,25
1,6 0,62 0,58 0,55 0,35
1,6 0,60 0,56 0,53 0,50
2,4 0,70 0,70 0,70 0,05
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'mapokapboHaTHasA MakcumanbHoe sHaverie B/LL Getora [Jonyckaemas WMpKUHa packpbITua
LeNoYHOoCTb Boap! W, Npy Hanope H, m TPELWMH Ac, MM, B COOpPYKeHUAX | Knacca
MT 3KB/N 10 50 200 Mo YCNOBUIO KOPPO3MOHHOM CTOMKOCTU
2,4 0,70 0,70 0,69 0,10
2,4 0,70 0,70 0,66 0,15
2,4 0,70 0,66 0,62 0,25
2,4 0,68 0,64 0,60 0,35
2,4 0,66 0,62 0,59 0,50
3,2 n 6onee He orpaHuumBaeTca
Tabnuuya 24

Jonyckaemas WMpKHHa PackpbITUA TPeWwmH Ay, MM, B
coopyeHusx | Knacca no ycnoBumIo COXPaHHOCTH

Ycnosws BO3AENCTBUA Cpefpbl Ha TPasMeHT | 3pmaTypbl MPU CyMMapHO# KOHLeHTpaLumn noHos [Cl']
KOHCTpYKLUMIO Hanopa +0,25[S04"] B BOAHOM cpeae, mr/n
MeHee 50 100 200 400 - 1000
MNocToAHHOE BOAOHACbIWEHNE 0o 5 0,50 0,40 0,35 0,30
50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20

Mepuoanyeckme HacblUeHUA BOAOWM
npw Yncne LUKIOB B roA;

meHee 100 Jo5 0,30 0,25 0,20 0,15
50 0,30 0,20 0,15 0,10

300 0,30 0,20 0,10 0,05

200 - 1000 Ho5 0,25 0,20 0,15 0,10
50 0,20 0,15 0,10 0,05

300 0,20 0,10 0,10 0,05

KanunnapHeln noacoc, 6pbi3ru - 0,20 0,15 0,10 0,05

Pacuet 371eMeHTOB KeNle306eTOHHbIX KOHCTPYKUMii no gedpopmaumam
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9.9 Jedopmaumnm Kenes3obeTOHHbIX KOHCTPYKLMM, a TAKKe YCUIUA B 3NEMEHTAX CTaTUYECKM
HeonpeaennMMbIX KOHCTPYKLMN ONpeaensAlTcas MeToAaMU CTPOUTENbHOM MEXaHUKU C Yy4eToMm
TPELLMH N Heynpyrux cBoMCcTB HeToHa.

MpW CNOXHbIX CTaTUYECKU HeonpeaennMbIX CUCTEMAX AOMNYCKaeTcs onpeaenaTb nepemelleHus
no ¢opmynam conpoTMBieHUsA MaTepmanos.

9.10 Mpu KpaTKOBPEMEHHOM AENCTBUWU Harpy3KM KEecTKOCTb M3rnbaemblx, BHELEHTPEHHO
CYKaTbIX M BHELLEHTPEHHO PACTAHYTbIX 3/IEMEHTOB C/ieAyeT onpeaenatb no Gopmyiam:

ONA TPELWNHOCTOMKMX 3/IEMEHTOB UM UX YYaCTKOB

By = O,9Eb /red, (98)
ANA HETPELUMHOCTOMKMX 31EMEHTOB UM UX Y4aCTKOB
Bk =1,1Ep(lp + v I5). (99)

Ona onpeaneneHns KeCTKOCTU HETPEWMHOCTOMKUX Yy4acTKOB U3rMbaembix 3/1eMeHTOB
NPAMOYr0/IbHOro NONepPeyHOro ceYyeHMa AO0NyCcKaeTca MCNOb30BaTb 3aBUCMMOCTb M HOMOTPammy,

npueeaeHHble B npunoxenun [.

9.11 Mpn ogHOBPEMEHHOM AEUCTBUM KPAaTKOBPEMEHHbIX U ANUTENbHbIX HArPy30K YKECTKOCTb
n3rnbaemblx, BHELLEHTPEHHO CXKaTbIX U BHELEHTPEHHO PACTAHYTbIX S1EMEHTOB CneayeT onpeaenaTb
no ¢opmynam:

anAa TpeLU'MHOCTOMKMX 91eMEHTOB NN NX y4aCTKOB
B = 0,8Eb /red,' (100)
anAa HeTpeLU,MHOCTOﬁKMX 91eMEHTOB NN UX Yy4aCTKOB

B =B«(C+ V)/(6C + V), (101)

roe C - 0606weHHoe ycunne oT 4NUTENbHO AENCTBYIOWMX Harpy3oK;
V - 0606WeHHOE yCUANE OT KPaTKOBPEMEHHO AENCTBYIOLLMX HArpy30K;

O - KO3OPULMEHT CHUKEHMUA KECTKOCTU. 1A TaBPOBbIX CEYEHUI C MOJIKOM B CXKaToM 30He O = 1,5,
B pacTAHyTOM 30He O = 2,5, Ans NpAMOYro/bHbIX, ABYTaBPOBbIX, KOPOOYATbIX MU APYIrMX 3aMKHYTbIX
ceyeHun o = 2.

10 Pacyer 3/1eMeHTOB OCTOHHBIX M KeJ1e300eTOHHBIX KOHCTPYKIHH Ha TeMIlepaTypHbIe U
BJIA’KHOCTHBIE BO3/1eifiCTBUSA

10.1 YyeT TemnepaTypHbIX BO3AENCTBUIA NPON3BOAMUTCA:

a) Npu pacyeTe NPOYHOCTM BETOHHbIX KOHCTPYKLUIA B COOTBETCTBMM C 9.3, @ TaK¥Ke Npu pacyeTe ux
no obpas3oBaHUIO (HEAONYLWEHWUIO) TPEWMH B CAy4anX, KOrga HapyweHMe MOHOJMUTHOCTU 3TUX
KOHCTPYKUMA MOKET W3MEHWUTb CTaTUYeCKyl CXxemy WX paboTbl, BbI3BaTb AOMNOJHUTE/bHbIE
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BHELWHNE BO3,CI,el7ICTBMF| nan  ysenyeHue npoTneodaBsieHnA, npmeBectun K CHUXeHUIO
BOOOHENPOHNUAEMOCTU N AONTOBEYHOCTU KOHCTPYKUUU;

6) Npu pacuyeTe CTaTUYECKM HEOMpPeAesIMMbIX XKene3obeTOHHbIX KOHCTPYKUMI, a TaKxXe npu
pacyeTe »KenesobeTOHHbIX KOHCTPYKUMIM No obpas3oBaHUIO (HegonyweHuo) TPeWwmMH B C/ayyasnx,
YKa3aHHbIX B 9.1;

B) Npu onpeaeneHnn gebopmauuii U NnepemeLLeHnin 3IEMEHTOB COOPYXKEHUN ANA HAa3HaYeHUs
KOHCTPYKLMIN TemnepaTypHbIX LWBOB U NPOTUBOOUIbTPALUNOHHbBIX YNIOTHEHUN;

r) [Ns Ha3HayeHua TemnepaTypHbiX PeXMMOB, Tpebyemblx MO YCAOBMAM BO3BeAEHMA
COOPYKEHMA U HOPMANbHOM ero aKcnayaTaumu;

[l) NpU pacyeTe TOHKOCTEHHbIX »eNe300€TOHHbIX 31eMEHTOB HEemnpsMOYrosibHOro CeyYeHus
(TaBpOBbIX, KONbLEBbIX), KOHTAKTUPYIOLUX C TPYHTOM.

TemnepaTypHble BO34ENCTBUA [AOMYCKAeTCs He Yy4yuTbiBaTb B pacyeTax TOHKOCTEHHbIX
KOHCTPYKLMIA, eciv obecneyeHa cBoboa NnepemeLLeHni 3TUX KOHCTPYKLUNIA.

10.2 TMpwn pacyete OETOHHbIX M KeNe30O6ETOHHbIX KOHCTPYKUMIN cneayeT  yyYuTbiBaTb
TemnepaTypHble BO34ENCTBMA SKCNIyaTaLMOHHOFO U CTPOUTE/IbHOTO NEPUOAOB.

TemnepaTypHble BO34ENCTBUA CTPOUTENBHOIO Nepnoaa onpeaenatoTcsa C Y4eTOM 3K30TEPMUN U
APYrUX YCNOBUIM TBEPAEHMA BETOHA, BKAOYAA KOHCTPYKTUBHbIE WU TEXHONOIMYECKME MEPONPUATUA
No peryinpoBaHUi0O TEMNepaTypHOro pPeXMma KOHCTPYKLUMM, TemnepaTypbl 3amblKaHUA
CTPOUTENbHbIX  LWBOB, MNOJHOTO  OCTbIBAaHUA  KOHCTPYKUMM OO0  CPeAHEMHOroNeTHUX
3KCN/yaTaUMOHHbIX TemnepaTyp, KonebaHu TemnepaTypbl HapyXHOro BO3Ayxa M BoAbl B
BO40EMAX.

K TemnepaTypHbIM BO3AENCTBUAM 3KCM/yaTaLMOHHOIO NepuMoAa OTHOCATCA KAMMaTU4YecKue
KonebaHWs TemnepaTypbl HAPYKHOrO BO34yxXa, BOAbl B BOAOEMAX M 3KCNAyaTaLMOHHbIM Noaorpes
(nnun oxnaxkaeHune) coopyKeHus.

KOHKpEeTHbIN nepeyeHb TeMMNEPATYPHbIX BO3A4ENCTBUN, YUMTbIBAEMbIX B pacyeTax GETOHHbIX U
¥KeNe3006eTOHHbIX KOHCTPYKLUMIA OCHOBHbIX BWAOB TMAPOTEXHUYECKUX COOPYKEHWUN, [O0NKEH
YyCTaHaBAMBATLCA B COOTBETCTBMM C TpeboBaHMaMM CM 58.13330 U CTPOUTENbHbIMU HOPMaMM Ha
NPOEKTUPOBAHNE COOTBETCTBYIOLNX BUA0B COOPYKEHUN.

10.3 B pacyeTax 6eTOHHbIX U }Kene306eTOHHbIX KOHCTPYKLUUIA TMAPOTEXHUYECKUX COOPYKEHUI Ha
TemnepaTypHble BO3AEWCTBMA MNPU COOTBETCTBYIOWEM O60CHOBaHMM AO0MNYCKAaeTcs Y4YMTbiBaTb
TEN/N0BOE BAUSAHME COTHEYHOW paanaumm.

10.4 YyeT BNAXKHOCTHbIX BO34EMCTBMIA NpU pacdeTe BETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUN
A0/MKeH BbITb 060CHOBaH B 3aBMCMMOCTM OT BO3MOXKHOCTWM PA3BUTUA yCafKM MAW HabyxaHuA
H6eToHa 3TUX KOHCTPYKLNNA.
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[onyckaeTcs He yunTbIBaTb ycaaKy 6eToHa B pacyeTax:
MaCCUBHbIX KOHCTPYKLMIA;

TOHKOCTEHHbIX KOHCTPYKUMM, Haxo4AWwMXcs nog BOAOW, KOHTAKTUPYHOLWMX C BOAOK WAU
3aCbIMaHHbIX TPYHTOM, €C/iM 6bIM NPeayCMOTPEHbI Mepbl N0 NPEeAOTBPALLEHWNIO BbICbIXaHUA 6eToHa
B Mepuoj CTPOMTENbCTBA.

10.5 TemnepaTypHble U BNAAKHOCTHbIE MO/A KOHCTPYKUMA PaCCYMTbIBAOTCA METoAamMu
CTPOUTENbHOM PU3INKKU C UCNONb30BAHUEM OCHOBHbIX MOMOMKEHUIN, NPUHATLIX ANA HECTALMOHAPHbIX
NpoL,Eeccos.

10.6 daHHble 0 TemnepaType U BAAXKHOCTU HAPYMKHOMO BO3A4yXa U Apyrve KAMmaToaorndyeckue
XapPaKTEPUCTUKM [ONKHbI NPUHUMATBCA Ha OCHOBE METEOPONOrMYecknx HabnoaeHun B panioHe
cTpouTenbcTBa. MNpu OTCYyTCTBUM TaKMx HabatoaeHUn Heobxoaumble cBeAeHUA cneayeT NPUHUMATD
no odMLUMaNbHbIM SAHHBIM FOCYAaPCTBEHHOM MTMAPOMETEOPOIOrMYECKOM CNYHKObI.

TemnepaTtypa BOoAbl B BOAOEMAX A0/KHA ONpefenaTbCa Ha OCHOBE CneuuanbHbIX pacyeToB U No
daHanoram.

10.7 Ana coopyKeHni | Knacca Tennopusnyeckne xapakTepuctmukn 6eToHa ycTaHaBAMBAKOTCA Ha
OCHOBAHMW  CMeuManbHbiX UCCNefoBaHMA. [nA  COOPYXEHUMW  APYrMX  KNaccoB M npu
npeaBapuTeIbHOM MPOEKTUPOBAHMN COOPYXKEHUIM | Knacca yKasaHHble XapaKTepUCTUKKU GeToHa
A0nycKaeTca NpuUHMMaTb no Tabanuam 6.1 1 6.2 npuaoxKenusa b.

10.8  [OdedopmaTtuBHble XapaKTepPUCTUKU 6eToHa, Heobxogumble  anA pacyeTa
TEPMOHANPAXEHHOTO COCTOAHUA KOHCTPYKUMI, A0MYCKAaeTCA NPUHUMATD:

HavanbHbIK Moaynb ynpyroctn 6etoHa, MIMa, B Bo3pacte meHee 180 cyT - no ¢opmyne

Ep(t) = 10°/{1,7 + 360/ {op[In(t/180) + 5,21}}, (102)

rae . - 6espasmepHblvi NapameTp, NPMHMMaeMbli No Tabauue 6.3 npunoxeHusa b;
t - Bo3pacT 6eToHa, CyT.

HauyanbHbIn moaynb ynpyroct 6etoHa B Bo3pacte 180 cyt u 6onee cneagyeT NpuMHUMAThL B
COOTBETCTBUU C 5.27.

XapaKTepucTukm nonsyyectn 6etoHa cnegyet NnpuHUMaTL No Tabanye 6.4 NnpunoxeHua b.

Ona coopyxeHuh | knacca apedopmaTuBHbIE XapaKTEPUCTUKM OeToHa cnepyeT YTOYHATb
nccnefoBaHMAMM Ha obpasuax u3 6etToHa NPoM3BOACTBEHHOMO COCTaBa.

10.9 PacueT GETOHHbIX WU Kee306eTOHHbIX KOHCTPYKUMA no obpasoBaHUio (HegonyueHuto)
TeMnepaTypHbIX TPELWMH cneayeT NPou3BoANTb No popmynam:

a) Npu NpoBepKe 06pa3oBaHUA TPELLMH M ONpeseneHnn X pasmepos:
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A(t) > [ypen W (t)Rotn)2/2En(t). (103)

[na obpa3oBaHNA NOBEPXHOCTHOM TPELUUHBI HE0bX0AMMO, YTObbI ycnoBume (103) BbINONHANOCH B
npeaenax 30Hbl PacTAXKeHus, rNybuHa KOTopoK B HanpasBieHUW, NepneHANKYIAPHOM NOBEPXHOCTH,
6blna 6bl He MeHee 1,3dmax, FAe dmax - MAaKCUMaIbHbIN pPa3mep KPYNHOro 3ano/iHnTeNna 6eToHa;

6) npuM HeponyweHuM TPeEWwMH B KOHCTPYKUMAX, PacCYUTbiBaeMblXx MO BTOpPOM rpynne
npeaesibHbIX COCTOAHUNA:

A(t) < [Y66\W (t)Rotn] 2/ 2En(t); (104)

B) NpM HeaonyweHuM TPEeWUH B KOHCTPYKUMAX, pPaCCYMTbiBAaeMblX MO NepBOM rpynne
npeaesibHbIX COCTOAHUNA:

A(t) < [ybew(t)Rbt]?/2Eb(t). (105)

B atnx popmynax:

A(t) - paboTta pacTArMBalOWMX HAMPAMKEHUIA, HOPMa/bHbIX K MJOCKOCTU TPELWUHbI, Ha
COOTBETCTBYIOLLEN UM PA3HOCTU MOJHbIX U BbIHYXAEHHbIX TeMnepaTypHbIX AedopmaLmii; 3HaYeHne
A(t) onpeaenseTca B cooTBeTcTBUM € 10.10;

Rbtn, Rbt - COOTBETCTBEHHO HOPMATMBHOE W pacyeTHoe conpoTusiaeHWe 6eToHa Ha oceBoe
pacTaxkeHue, onpeaenaemoe B COOTBeTCTBUN € 5.13 1 5.14;

1 - KO3PPULMEHT Nepexosa OT HOPMATUBHOIO CONPOTUBNEHUA BETOHA Ha OCeEBOE PaCTANXKEHME K
cpefHel NPOYHOCTM Ha OCEBOE pacTAXKeHue 6eToHa NPou3BOACTBEHHONO COCTaBa, onpeaensaembii
B cooTBeTcTBMM € 10.11;

Y(t) - KOaPOULMEHT, YUUTbIBAIOLWMI 3aBUCMMOCTb NPOYHOCTU HETOHA Ha 0CEBOE PACTAXKEHUE OT
BO3pacTa t U NPMHUMAEMbIV B COOTBETCTBMM € 10.12;

Eb(t) - moaynb ynpyroctu 6eToHa;

Ybe - KOIbOMUMEHT ycnosui paboTbl, paBHbIM ONA MACCUMBHbLIX COOpyxeHun - 1,15, ana
ocTanbHbIX - 1,0.

10.10 3HaueHMe paboTbl A(t) HaxoAUTCA No cneayowmm GopmMmynam:

Ana cnyvyaa ogHOOCHOro pactaAXeHnA U NI0CKOro HanpAXeHHOoro COCToAHMA:

A@R) = | G (1)- ey ;IO'T(T)] - dt;

(106)

ANA NNockoaedpopPMMPOBAHHOTO COCTOAHMA:

AF) = | o (D). e(r) - o.El +V)T (1)) g
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roe 1 - TeKkyuiee spemasa,
to - BpemA cxBaTbiBaHMA 6eTOHa,'
T(t) - Temnepatypa 6€TOHa B MOMEHT BPEMEHMU T;

oL - TeMNepaTypHbI KO3POULMEHT IMHENHOTO paclunpeHns beToHa;

g(t) - medopmaumm 6eToHa, onpeaensemble C YYETOM MNEPEMEHHbIX BO BPEMEHM MoAyNA
ynpyroctv 1 Nonsy4yectn 6eToHa;

o*(t) - pacTarMBalowwme HanpaxeHUa B 6eToHe:
c*(t) = o(t) npun o(t) > 0;
c*(t) =0npuno(t) <0,

roe of(t) - HanpaxeHMA B 6eTOoHe, onpeaesieHHble C y4eTOM NepeMeHHbIX BO BPEMEHWU MOAYNA
ynpyroctu n nonsy4ectn 6etoHa.

10.11 KoadduumeHT 1 onpegensetca no popmyne

n=(1-uva)? (108)

roe u - KoaddUUMEHT, 3aBUCALLUM OT YCTaHOBAEHHOW obecrneyeHHOCTM rapaHTUPOBAHHOM
NPOYHOCTN 6ETOHa 1 paBHbIN

1,64 npn g =0,95;

1,28 npn g =0,90

n 1,04 npn g=0,85;

V2 - K03 PUUMEHT BapmaLMmn NpoYHOCTU HeToHa NPON3BOACTBEHHOMO COCTaBa.

Ona coopykeHnit | u |l Knaccos 3Ha4YeHUs KoadpdUUMeHTa v, YCTaHABANBAKOTCA UCCAE0BaAHNAMM
Ha KpynHomacwTabHbix obpasuax n3 6eToHa NPOU3BOACTBEHHOrO cocTaBa. [ns CcooOpyXKeHWi
APYrMX KNaccoB U Npu npeaBapuTebHOM NPOEKTUPOBAHMM coopyKeHui | 1 Il knaccos gonyckaeTtca
NPUHMMATb:

v2=0,135 npn g =0,95,
v2=0,173 npn g =0,90,
v2=0,213 npn q = 0,85.

10.12 3HaueHusa w(t) B 3aBMCMMOCTM OT Bo3pacTa b6eToHa cnepyeT NPUHUMATbL ANA
CTpOUTENbHOTO nepuoaa no Tabaunue B.5 NpUNoXKeHUA b, ANA IKCNAYaTaLMOHHOIO Nepmoaa, Kak
npasuno, pasHbim 1,0.
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Ona coopyxeHuit | n Il knaccoB KoaboduumeHT y(t) cnepyeT yTOUHATb MCCNELOBAHUAMMU Ha
KpynHomacwTabHbix obpa3uax M3 6eToHa Npomn3BoACTBEHHOIO COCTaBa.

10.13 [Ana coopyseHuit | n Il KnaccoB B TEXHWKO-IKOHOMUYECKOM OOOCHOBaHWM, a AnA
coopyxeHun Il n IV KnaccoB - BO BCex C/y4asx [OMNycKaeTca pacyeT no ob6pa3oBaHUIO
(HeponNyLWEHMIO) TPELMH OT TEMNEPATYPHbIX BO3AEMNCTBUIM NPpOn3BOAMUTL MO dopmyne

o(t) < yp3-ybe-lim-@(t)-Ep(t), (109)
roe o(t) - TemnepaTtypHble HaNPAXKEHUA B MOMEHT BpeMeHM t;
€lim - NpeAenbHana pacTaKMMOCTb OeToHa, onpeaensemas no Tabaunue 6.6 NPUNOKeHUA b;

¢(t) - K0apPULUMEHT, yUnTbIBAIOLLMIA 3aBUCUMOCTb Eim OT BO3pacTa 6eToHa, onpeaensembiii No
Tabauue 5.7 NnpunoxKkeHus b.

Mpu onpeaeneHnn koapduumeHTa Yp3 3HaYeHUA h; cneayeT NPUHUMATb PaBHbIMU AIMHE Y4aCTKa
aMNIOPbl PACTATMBAIOWMX HaANPSXEHU B npeaenax 6/70Ka UAM NPU HANMYMK HA y4acTKe 3MNkopbl
PaCTArMBAIOLWMX HANPAXKEHWUI 30HbI C HYNEBbIM FPAAUEHTOM HaNpPSAXKEHWU.

IIpunoxenne A
(00s13aTesILHOE)

OcHOBHble 6yKBeHHble 0603HaueHus
Ycunua ot BHELHUX Harpy3oK 1 BO3AeUCTBUIA B NONepeyHOM CeYEHUM 3/1eMeHTa

M - n3rnbarowmMin MOMEHT;
N - npoaonbHas cuna;
Q - nepepesbiBatoLWwan cuna.

XapaKkTepuctuku matepuanos

Rb, Rbt, Rbser, Rbtser - pacyeTHble CONPOTUBAEHUA 6GETOHa OCEBOMY CXKaTUID U OCEBOMY
PaCTAXEHUID COOTBETCTBEHHO ANA MPenenbHbIX COCTOAHWIA NepBOM U BTOPOM rpynn B BO3pacTe
6etoHa 180 cyT (unn 1 roa);

Rs, Rsi - pacyeTHble CONPOTUBAEHUA COOTBETCTBEHHO CTEPXKHEBOM M IMCTOBOM apmaTypbl;

Rsw - pacyeTHoe COMPOTUBNAEHWE MOMEPEYHON aAPMATYpbl PACTAMKEHUIO AONA NpenefbHbIX
COCTOAHMIM NEepPBON rpynnbl NPU pacyeTe CeYEeHUN, HAKNOHHbIX K NPOAONbHOM OCU 31EMEHTA;

Rsc - pacyeTHOE CONpPOTUBNAEHME apMaTYpPbl CKATUIO ANA NPene/ibHbIX COCTOAHUI NEPBOM rPynnbl;
Ep - HaYaNbHbI MOAYNb YNPYroCcTX 6eTOHA NPU CXKATUM U PACTAKEHUMU;
Es - mogynb ynpyroctu apmaTypbi;

v - KoadduumeHT MyaccoHa;
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V1 - OTHOLLEHWE COOTBETCTBYIOLWMUX MOAY/IEN YyNpyrocT apmaTtypbl Es n 6eToHa Ep;
V2 - KOapPUUMEHT BapmaLmm NPOYHOCTM BETOHA NPON3BOACTBEHHOMO COCTaBa.

XapaKTepUCTUKM NONOXKEHUA NPOAOJIbHOW apMaTypbl B NONEPeYHOM CeYEeHUU I1IeMEHTA

S - 0603HayYeHMe NPOA0AbHOM apMaTypbi:

a) Ana n3rmbaemblx 3IEMEHTOB - PACMO/IOKEHHON B 30HE, PACTAHYTON OT AENCTBUA BHELIHUX
YCUNNiA;

6) ONA CXKATbIX 31EMEHTOB - PACMNO/IOKEHHOM B 30HE, PACTAHYTOW OT AEeNCTBUA YCUAUIA UAN Y
HaMMeHee CXKaTol CTOPOHbI CEYEHMUS;

B) 419 BHELLEHTPEHHO PACTAHYTbIX 31EMEHTOB - HAUMEHEEe YAANEHHOW OT TOUKU NPUNOKEHUA
BHELIHEeM NPOoA0AbHON CUAbI;

r) ANA LEHTPANbHO PACTAHYTbIX 3/1EMEHTOB - BCEW B NONEPEYHOM CEYEHUU INEMEHTA;
S’ - 0603HaYeHME NPOAObHON apMaTypbl:

a) Ana msrnbaembix 3/1EMEHTOB - PACMOJIOXKEHHON B 30HE, CKATOW OT AENCTBUA BHELUHWUX
YCUNNiA;

6) Ana cKaTbiX 91EMEHTOB - PACMNO/IOXKEHHOW B 30HE, CXKATOM OT AEUCTBUS BHELIHUX YCUAUIN
WMNN Yy Hanbonee cxKaTol CTOPOHbI CeYeHUs;

B) ANA BHELEHTPEHHO PACTAHYTbIX 9/1EMEHTOB - Hanbonee yaaneHHOM OT TOUYKM NPUNOKEHUSA
BHeELLUHeM NPoA0/bHOW CUAbI.

I'eomeTqueCKue XapPaKTEepUCTUKn

b - WMPUHA NPAMOYroNbHOMO ceYeHus, WnpuHa pebpa TaBpOBOro AW ABYTaBPOBOroO CEYEHUS;
h - BbICOTa NPAMOYro/ibHOro, TAaBPOBOr0 UKW ABYTaBPOBOrO CEYEHMUS;

a, d' - pacctoaHMe OT PaBHOALEMNCTBYHOLEN YCUMAMA COOTBETCTBEHHO B apmatype S m S’ go
H6AnKanLWen rpaHn ceveHus;

ho, h'o - pabouas BbicoTa ceuyeHus (ho=h-a; h'o=h-a’');

X - BbICOTa C}KaToM 30HbI ceyeHus (beToHa);

€ - OTHOCUTENbHAA BbICOTA CXKATOM 30HbI 6eTOHa, paBHas x/ho;

S - PAcCTOHUE MENXKAY XOMYTaMU, USMEPEHHOE MO A/IMHE 3/IEMEHTA;

€0 - 3KCLEHTPUCUTET NPOAONAbHON CcuUAbl N OTHOCUTENbHO LEHTPa TAXECTM MNPUBEAEHHOrO
cevyeHus;
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e, € - pacctosHMe OT TOYKM MNPUNONKEHUSA NPOAONAbHOM CWUIbl COOTBETCTBEHHO A0

PaBHOAEMCTBYIOLWMX YCUNIA B apmaType Su S';
d - HOMWUHANbHbIN AMAMETP aPMATYPHbIX CTEPXKHEN;
F - nnowaapb Bcero 6eToHa B NONepevYHOM CeYeHUu;
Ap - NN0WAAb CEYEHUA CxKaToM 30Hbl BETOHa;
Ared - NIOWAAb NPUBEAEHHOIO CEYEHUS INEMEHTA;
As, A's - nhowaab ceyeHnn apmaTypbl COOTBETCTBEHHO S 1 S';

Asw - NOWAAb CeYEHUS XOMYTOB, PACMONOMEHHbIX B OAHON HOPMa/bHOM K MPOAO/bHON OCK
3N1eMeHTa NN0CKOCTU, NepeceKatoLet HaKNOHHOE CeYeHUE;

Asinc - NAOWAAb CEYEHUA OTOTHYTbIX CTEPKHEM, PaCnONOXKEHHbIX B OAHOM HAKJAOHHOM K
NPOAO/NbHOM OCY 31EMEHTA NIOCKOCTU, MepeceKatoleil HaKNOHHOE CeYEHMUE;

| - MOMEHT UHepuMn ceyeHus 6eToHa OTHOCUTE/NIbHO UEHTPa TAXKECTUN CEYEHUA S/IEMEHTa,
Ired - MOMEHT nHepumnn npmneeaeHHoOro ce4eHMA OTHOCUTENIbHO €ro UeHTpa TAXKeCTu;

Is - MOMeHT nHepumn naowagn cevyeHnAa apmMmatypbl OTHOCUTE/IbHO UEHTPa TAXKECTU CevYeHuA

3/1eMeHTa;
Ib - MOMEHT MHEPLMU CKAaTOM 30HbI 6ETOHA OTHOCUTE/NIbHO LIEeHTPa TAXKECTU CeYeHUs;

Sp - CTaTMYECKMA MOMEHT NAoWa[N CeYeHMA CHKATOW 30Hbl OEeTOHa OTHOCUTENbHO TOYKMU

NPUIOKEHUA PaBHOAENCTBYIOLWLEN YCMANI B apmaType S;

Ss, §'s - CTaTUYECKME MOMEHTbI MOLWAAM CEeYEHUA BCEW NPOAO0/bHOM apMaTypbl OTHOCUTENbHO

TOUYKM NPUNOIKEHWNA PAaBHOAENCTBYIOLWLEN YCUIMIN COOTBETCTBEHHO B apmaTtype Ss n S's.

KoaddpuumeHTnbl

Yic - COMETaHMMN Harpy3oK;

Yn - HAAEXHOCTM NO HAa3HAYEHUIO COOPYKEHWNI;
Yc - YyCNoBuiA paboTbl COOPYKEHUSA;

Yb - yCNOBUI paboTtbl 6eToHa;

Ys - YCNOBUIM paboTbl apmaTypbl;

L - apMUPOBaHUA, onpeaenfaemMblit Kak OTHOLEHWE NAOLLAAM CeYeHMUA apmaTypbl S K naowaam
nonepeyHoro cedeHuns anemeHTa bho, 63 yueta cBeCOB C}KaTbIX M PACTAHYTbIX MOJIOK.

Xumunueckue ao6aBku ana 6eTtoHoB
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NICT - nurHo-cynbpoHaTbl TEXHUYECKUE;

COO - cmona apeBecHas OMbl/IEHHaASA;

NX[ - necoxnmunyeckas aobaBKa;

C-3 - cynepnnactupmkaTop;
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CHB (CB3K) - cmona HelTpanu3oBaHHasA BO34yXOBOB/EKaloLWasn;

N®IX - NOHM3UTENb BAZKOCTU GEHONbHbIA NECOXMMUNYECKUN;

CI - caxapHaa NaToKa;

XK - xnopuctbin Kanbumii;

CB3K - cMo/1a BO34yXOBOB/IEKAOLLAA SKCTPAKLUMOHHAA KaHUbONbHAaSA.

Ipunoxenue b
(pekoMeHayeMoe)

XapaKTrepuctnku 6eToHa AN pacueTa KOHCTPYKLMIA HA TemnepaTypHble BO34encTBna

Tabnuuya bB.1-Tennopusnueckme xapakTepucTmku 6eToHa

bykBeHHOEe
XapaKTepucTuKkM 6eToHa PasmepHoOCTb 3HauyeHue
0603HayeHmne

TemnepaTypHblil  KoapdUUMEHT Olpt oct 1-10°
JIMHEMHOTOo pacWnpeHuns
TennonpoBoAHOCTb Ab BT/(m-°C) 2,67
TemnepaTtyponpoBogHOCTb ar m?/c 11-107
YaenbHas TenJ0eMKoCTb Ch KO/ (kr-°C) 1
KoadduumeHt Ttennootgaum ¢ B Bt(m*°C)
OTKPbITOM NOBEPXHOCTU BEeTOHa:

B HAPYKHbIN BO34YX 24

B BO34YyX BHYTPW MOAbIX LUBOB, (7-12)

LUAXT, LWATPOB

8 BOAY )

Tabnuuya b.2 - XapaKkrepucTuku tennosbigeneHus 6eToHa

Tun yemeHTa

uemeHTa

Mapka

TennosbliaeneHne 6etoHa, KAX/KKan, Ha 1 Kr uemeHTa B

Bo3pacTe 6eToHa, cyT
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3 7 28 90
MopThaHauemeHT 300 210/50 250/60 295/70 300/72
400 250/60 295/70 345/82 355/85
500 295/70 335/80 385/92 400/95
MyuuonaHoBbIN 300 175/42 230/55 270/65 280/67
NOPTNAHALEMEHT,
LWaKonopTAaHALEMEHT 400 210/50 265/63 320/77 335/80
Tabauuya b.3-Mapametp ¥
Ocagka |MakcumanbHbii X npw kKnacce 6eToHa NO MPOYHOCTU Ha CKaTUe
KOHyca pasmep
6eToHHOM KpynHOro
cvecn, | sanonnurens, | BS |B7,5| B10 |B12,5| B15 [B17,5| B20 [B22,5| B25 |B27,5| B30 | B35 | B40
™ MM
Do 4 40 27 | 37 | 45 | 54 | 62 69 | 77 | 83 [ 90 | 98 | 106 | 125 | 146
80 32 | 44 | 56 | 67 | 77 | 87 | 98 | 106 | 116 | 125 | 133 | 153 | 180
120 37 | 52 | 67 | 77 | 90 | 103 | 116 | 125 | 139 | 150 | 162 | 191 | 216
4-8 40 20 | 28 | 35 | 41 | 47 | 52 | 58 63 | 69 | 74 | 80 | 94 | 115
80 25 | 37 | 42 | 50 | 58 | 65 [ 72 79 | 86 | 93 | 102 | 120 | 139
120 29 | 40 | 50 | 60 | 69 | 77 | 86 | 94 | 102 | 110 | 116 | 132 | 154
Ceblwe 8 40 11 | 15 | 19 | 23 26 | 30 | 35 38 | 42 | 46 50 [ 62 | 74
80 15 119 | 24 | 29 | 33 37 | 42 47 | 52 | 56 60 [ 72 | 86
120 18 | 24 [ 29 | 35 | 40 | 45 | 50 55 | 60 | 65 69 [ 83 | 98

Tabnwnuya b.4- Xapaktepuctukmn nonsyyectm 6eTtoHa

Bospact Mepa nonsydectu 6etoHa c (t, t)-10°, MMa™, npu gnutenbHocTH 3arpyskenua (t - t), cyT
SaATPYHERUA, cyT 0 10 25 50 100 | 200 | s00 | 1000 | 1500
0,125 0 0,05 16,00 20,00 24,00 27,00 31,00 32,00 32,00
10 0 1,10 1,76 2,23 2,67 3,06 3,48 3,60 3,60
30 0 0,85 1,41 1,80 2,18 2,52 2,89 3,00 3,00
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Bospact Mepa nonsydectu 6etoHa ¢ (t, t)-10°, MMa™, npu gnutenbHocTH 3arpyskenua (t - t), cyT
SaATPYHERUA, cyT 0 10 25 50 100 200 500 | 1000 | 1500
112 0 0,50 0,80 1,18 1,45 1,70 1,92 1,98 1,98
205 0 0,35 0,67 0,88 1,09 1,26 1,42 1,46 1,46
512 0 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00
1500 0 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00

Tab6nuuya B.5- KoapoduumneHr y(t)

Bospact gocTuKeHus KoadduumeHT y(t) npu Bo3pacTe 6eToHa, cyT

6eTOHOM NPOYHOCTU MO
KNaccy Ha cxKaTtue, cyT 3 7 | 14| 28|45 (90 (180360 15(20]25|30]{3,5]40

180 0,31|0,47|0,62|0,78(0,85(0,93(1,00|1,07]1,12(1,18|1,23(1,27(1,32|1,37

360 0,29]0,440,59|0,72(0,80(0,86(0,93|1,00/1,05(1,10|1,15(1,19(1,23| 1,27

Tabnuuya b.6-MpeaenbHasa pacTAXXMmocTb 6eToHa

Ocaxa MaKcumanbHbli| MpepenbHasa pacTAXMMOCTb BETOHA £im-10° Npu Knacce 6eTOHa MO NPOYHOCTU
pasmep Ha cxKaTue
KOHyca
. KpynHoro
6eToHHOM
3anonHuTens,
cMecH, cm B5 |B7,5| B10 |B12,5| B15 |B17,5| B20 |B22,5| B25 {B27,5| B30 | B35 | B40
MM
[o 4 40 3513740 42|45 48 |50]|53]|55]|58]|60]65]70
80 30(32(35|37140|43|45|48|50|53|55]6,0]6,5
120 2713032135 ]|37]|40|42)|45|47|50]|5,2]5,7]6,2
4-8 40 4042|145 471|50|53]|55|58]|60|63]65]|70]|7,5
80 351374042 |(45)48|50(53]55|58]|60]65]|70
120 32135(3,7140(42)|45|47(50]5,2|55]5,7]|6,2]|6,7
Cebiwe 8 40 606,264 65|6,7|69|70|72174|76]7,7]80]|8,5
80 50|52(54|56(|58|60|62|64|66|68]70]|75]|78
120 45147149 511|53|56]|58|60]|6,2|65]67]|70]|7,5

Tabnunua 6.7 - Koapduument ¢(t)
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Bospact ¢(t) npu Knacce 6eToHa No NPOYHOCTU Ha C¥KaTue B Bo3pacTte 180 cyT
beToHa,
cyT B5 B7,5 | B10 |B12,5| B15 (B17,5| B20 |B22,5( B25 (B27,5| B30 | B35 | B40
3 094 |08 | 084 (080|076 | 074071069 ]| 0,66 | 0,64 | 0,63 | 0,61 | 0,60
7 09 | 090 | 086 083|080 1|078 (076|074 073|072 | 0,71 | 0,70 | 0,70

14 0% | 09208 (0808408208108 (0,79 (0,78 0,78 | 0,77 | 0,77

28 09709 (09309109 (08|08 {087 (087|086 086|086 | 0,86
45 098 1]097 (09 (0909309209 |092(09 091090910091

90 099 |09 (098 (098098 (09|09 |09 (09 (09| 098|098 | 098

180 n 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
bonee

Tabnuuya bB.8 - PacueTHble 3HAYEHUA CABUIOBbIX XapPaKTEPUCTUK 6ETOHHOM KnaaKku no
CTPOUTENbHbIM LUBaM

CoopyxeHusa co
CoOopyKeHunA € CEKLUMOHHOW pa3pe3Kkoin Ha 610KK CcTON6YaToOM paspesKon Ha
6.10KM
XapakTepuctumka
caBura BubpuposaHHbIN 6eToH . BubpurpoBaHHbIA 6eToH
YKaTaHHbI 6eToH Knacca
Knacca Knacca
B5+B17,5 | B20+B40 | B5+B17,5 | B20+B30 | B5+B17,5 | B20+B40
KoaddunumneHT TpeHuns- 1,1 1,2 1,0 1,1 1,0 1,1
3auenneHua tgoe
Cuennenue C, MMNa 0,3 0,4 0,2 0,3 0,1 0,2

MpumeuyaHue - O6ecneyeHHOCTb PaCUYETHbIX 3HAYEHNI CABUTOBbIX XapaKTEPUCTUK NPUHATA pasHoi 90
%.

IIpuio:xxkenue B
(pexoMeHayeMoOe€)

O6nactn pauMoHaNbHOro NPUMeHeHUa [06aBoK AN 6€TOHOB rNMAPOTEXHMUECKMX COOPYIKEHMUIA

Tabnuuya B.1

. HanmeHoBaHue go6asok
Yactu coopyKeHui
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WK KOHCTPYKLMIA

Mnactuonumpyrowy,
ero gencrams

BosayxoBos/ieKatoLy,
ero fencraumsa
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Maactnomumpyrowte
BO3/4yXOBOB/IEKAOLL

ero gencrams

3amepgnsatouy,
ero aencrams

KomnnekcHo
ro Aencreusa

Yckopsatowe
ro femncramsa

MuKpoHanonHuTenb

C-3+
net +| XA
NXA wan
nwnn C3+
ncr | ©A°
+CAO nwnn 30Na
c3 XA, Ao, CHB NPNX cn XK Jhoc MWKPOKpeMHes
(CB3K) wm | o . em
ner+| M8
CHB 1 (cBak
(caK|
) C-3+
MBAX
1 beToH "
KenesobeToH
rMAapoTexHU4Yec
KUX
COOpPYKEHUN -
yacren,
Pacno/IOXKeHHbI
X B 30He
nepemeHHoro
ropusoHTa
BOApbl:
a) B ocobo + + + |+ (+)
CYpOBbIX
KNIMMaTUYECKUX
YC/IOBUSX;
6) B CypoBbIX + + (+) + | + (+)
KNIMMaTUYECKUX
YCNOBUSX;
B) B YMEPEHHbIX + + (+) + | + (+)
KNIMMATUYECKUX
YCNIOBUSAX:
yacTeil, + + + (+) + | £ (+)
NOCTOAHHO
Haxo4AWMXCs
nop, BOAOM;
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HanmeHoBaHwue go6asok

Maactuonumpyowe
Mnactnonumpyrow, | BosgyxososiekatoLy, - 3amepnsatou, [ KomnnekcHo | Yckopatouie
. . - . . MWKpoHanosHUTeNb
ero fencTema ero aencTama BO3/lyXOBOB/IEKaloL | ero aeicTeus | ro aencTeus |ro geicrama
ero aencraus
C-3+
NCT + JIXA
NXA unm
YacTu coopyeHuit C-3+
o nm
VN KOHCTPYKLMIA
P ner | RO
+CO0
unm 30/1a
Nnxn, cgo, CHB MWKPOKpeMHe3
NncT C-3 NoAx cn XK YyHOC
(CB3K) wan em
C-3+ a
NCT + cHB
cHB (CB3K
(CB3K )
) C-3+
MNBAX
HaABOAHbIX + + + + (+) + | + (+) +
yacren,
aNn3oanydeck
N OMbIBaeMbIX
BOJOW;
yacTek + + + + (+) + (+) +
BHYTPEHHMX
30H
2 betoH| + + + * (+) + x
BOZIOBOZIOB U
Apyrux
KOHCTPYKLNA,
MCNbITbIBAOLWNX
pacTtarneaowme
HanpAxXeHuA
3 + + (+) + | +
KasuTaumoHHo-
CTOMKMeE 7
M3HOCOCTOMKME
6eToHb!

obocHOBaHUA;

MpumeuaHue - 3HaK + 03HayaeT LenecoobpasHOCTb BBeAeHUA A06aBKuy;

t - AO6aBKa MOeT 6bITb MCNONAb30BaHa TO/MbKO Moc/e CoOoTBEeTCTBYHOWEro TeXHUMKO-3KOHOMUNYECKOro

www.pkb-titan.ru

T

TATAH

1901000 w30 1 igeest Suge



CHwI 2.06.08-87 AKTyanun3npoBaHHas peaakumna BETOHHbIE U }Kene306eTOHHbIE KOHCTPYKLMM TMAPOTEXHUYECKUX COOPYIKEHUMN

81

Yactu coopyKeHui
WM KOHCTPYKUMI

HanmeHoBaHwue go6asok

Mnactuonumpyrowy,
ero aencreus

BosayxoBos/ieKatoLy,
ero aencrsmsa

Maactuomumpyrowe
BO34yXOBOB/IEKAOLL
ero aencraus

3amepgnsatowy,
ero aencrems

KomnnekcHo
ro Aencreua

Yckopstowe
ro Aemncrema

MVIKPOHanO!lHVITe}'Ib

NncT Cc3

nxa, o, CHB
(CB3K)

Neax

cn

NCT +
XA,

nm
NncT
+CO0

nwnn

NCT +
CHB

(CB3K

C-3+
NX4

unm
C-3+
cao

nwnn

C-3+
CHB

(CB3K
)

C-3+
NBAX

XK

30/1a
MUKPOKpPeMHe3
yHOC

em

KOHKPETHOM CNy4ae,

@ - nobaBKa Ucnonb3yeTcsa AM60 B 06bIMHOI, MO0 B NOBbILLEHHOM A03MPOBKE.

(+) - pobaBKa MOKET 6bITb MCMOJ/Ib30BAHA TOJIbKO KaK PEryiAaTop CPOKOB CXBaTbiBaHWA B COYETAHUM C
Apyroii nobaskol, obecneumBatowlein Komnaekc TpeboBaHWM, npeabABAseMbiX K OeTOHYy B Kaxaom

IMpuaoxenne I
(pexoMeHayeMoOe€)

Homorpamma ana onpegenenus koapoduumeHTa k gna pacueta npoYHOCTM 6€TOHHDBIX 3/1IeMEHTOB
TaBpPOBOro, ABYTaBPOBOro U KOpobuyaToro ceueHumn
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Ipunoxenne JI
(pekoMeHayeMoe)

Homorpamma ans onpegeneHusa KoapduumeHTa XKeCTKOCTU HETPELLMHOCTOMKUX YYaCTKOB
31eMEeHTOB NPAMOYrO/IbHOIO CeYeHUA, PacCUUTbIBaEMbIX NO PACKPbITUIO TPELLUH
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rae lo - MOMEHT MHEPLIUKN CEYEHMA INEMEHTA C BbICOTOM ho.

bubauorpadus

[1] PepepanbHbiii 3akoH PP oT 30 aekabpa 2009 r. No 384-d3 «TexHWUYECKUIA pernameHT o
6€e30MacHOCTM 34aHUIN N COOPYKEHNN Y.

KnioueBble cn0Ba: ene306eTOHHblIe KOHCTPYKLMKU, BETOH, apmaTypa, KOHCTPYMPOBAHME, PacyeThbl
Ha MPOYHOCTb, BbIHOCAMBOCTb MO 0OPA30BAHMIO U PACKPBLITUIO TPEWMH, no aebopmaumam, Ha
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TemnepaTypHble N BNAXKHOCTHble BO34eNCTBUSA
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