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OPIEHA TPYOOBOT'O OPIEHA TPYIOOBOT'O
KPACHOI'O 3HAMEHU KPACHOI'O 3HAMEHU
HAYYHO-UCCJIEOOBATEJIbCKUM
LIEHTPAJIbHBIN
WHCTUTYT BETOHA HAYYHO-UCCJIEOOBATEJIbCKUM
U XKEJIE3OBETOHA (HUUXKE) MHCTUTYT CTPOUTEJIBHBIX
TOCCTPOY CCCP KOHCTPYKLIUM um. B.A.KYYEPEHKO

(UHUKMCK num. KYHEPEHKO)

I'OCCTPO4A CCCP

IIOCOBHUE

II0 MPOEKTHPOBAHHIO OTOHHBIX
H XKejIe300eTOHHBIX KOHCTPYKITHH
M3 STYEHCTHhIX 0ETOHOB

(K CHuIT 2.03.01-84)

YTBepxKOeHo
npukazoM HUUMXKE TI'occtpos CCCP

oT 16 anpens 1985 . Ne 20

PekoMeH0BaHO K U30aHUIO CEKIINEeN Teopuu xkejne300eToHa U
apmatypsl HTC HUUZKDB TI'occtposs CCCP.

ComepKUT OCHOBHBIE IT0JIOXKEHUS IT0 TPOEKTUPOBAHUIO OETOHHBIX U
Kene300eTOHHBIX KOHCTPYKIINM U3 TYeHUCThIX 06 TOHOB. IIpruBegeHbl
OaHHBIE 0 MaTepHajiaX, MIPUMEHSIEMbIX B YKa3aHHBIX KOHCTPYKIIUSX,
peKoMeHOalluy 110 pacyeTy U KOHCTPYKTUBHBIE TpeOoBaHUs. [[aHbI
IIPUMEPHl pacyeTa.

7151 "HXKEeHEePHO-TeXHNYECKUX PAaOOTHUKOB MPOEKTHBIX OPTaHU3allnH.

[Tpu nonbs3oBaHuu [TocobreM HEOOXOOUMO YUUTHIBATh YTBEPXKIEHHBIE
M3MEeHEeHUS CTPOUTENILHBIX HOPM U IIPaBUJI U TOCYZapCTBEHHBIX
CTaHOapTOB, MyOIUKyeMbIe B XKypHaJsie «bioJineTeHb CTPOUTENBHOMN
TeXHUKU», «COOPHUKE U3MEHEHUU K CTPOUTEJIbHBIM HOpMaM U
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nmpaBuaM» ['occtposs CCCP u nHdpopMalimoHHOM yKa3aTele
«['ocymapcTBeHHbIe cTangapTel CCCP» 'occTanpapTa.

INPEOUCIIOBUE

[Tocobue pacnpocTpaHseTCs Ha IPOEKTUPOBaHUE 3JIEMEHTOB
OEeTOHHBIX U KeJie300eTOHHBIX KOHCTPYKIIUY U3 Pa3/IMYHBIX BUIOB
STYEeUCTHIX OETOHOB aBTOKJIABHOT'O I HEABTOKJIABHOT'O TBEPIEHUSI,
IIPUMEHSEMBIX B KOHCTPYKIIMSAX IPaXkKJaHCKUX, TIPOMBIIIJIEHHBIX U
CeJIbCKOXO03SIMCTBEHHBIX 3MaHUMN.

[ToCKONMBbKY KOHCTPYKIIMU U3 TYEUCTHIX OETOHOB BBITIOJTHAIOTCS
TOJIBKO B BUII€ CTEHOBBIX MaHEeJIeM, IIUT IIOKPLITUMN U ITIEPEKPLITUM, TO
MHOT'Me BUOElI pacyeToB, IpenycMoTrpeHHble CHull 2.03.01-84, B
[TocoOuu He IPUBOOATCS, B YaCTHOCTH, PpacyeThl KOIbIIEBBIX CEUYEHUMN
Ha pacTsaXKeHHe U Kpy4deHue, BEIHOCIINBOCTD, IIMPUHY PACKPHITUA U
3aKpPBITUS KOCHIX TPEIIUH, BIMSHUE IOIEPEeYHOM CUJIBI Ha mporud, a
TaKzKe pacyeThl KOCBEHHOTO apMUPOBaHUS.

B ckoOkax yKa3aHbl HOMepa NyHKTOB, Tabmuil u popmyn CHull
2.03.01-84.

B IMTocobuu ucnonb30BaHbl MaTepuabl padpadborok HUWCK u
HornpomMmctpounHHUHWnpoekTa I'occtposi CCCP, BHHUHcTpoma,
HHUITH cunukaTtobeToHa MuHcTporiMmaTepuanoB CCCP,
HHWHWcTpoutensctBa ['occtposas 9CCP, Jleu3HHUHNII1a
['ocrpakmaHCTPOs, a TaKXKe psida APYTrUuX Hay4HO-UCCIeO0BaTEIbCKUX
1 IMPOEKTHHIX OpraHu3aliii, BHICIINX Y4eOHBIX 3aBeJeHUH,
MIPEANIPUATHM, U3TOTOBJISAIOIINX U3OENUS U3 TUYEUCTHIX OETOHOB,
CTPOUTEJILHBIX ¥ MOHTAXXHBIX OPraHuU3alliui, OCYIIECTBISIONINX
CTPOUTEJILCTBO 3[aHUM C MPUMEHEHNEM KOHCTPYKIUYN U3 TYEUCTHIX
0eTOHOB, a TaKKe MCII0JIb30BaH OIBIT 3KCIITyaTalluy TaKUX 3MaHUM.
[Tocobue pa3paborano HUM2KB (KkaHaoupaThl TEXH. HAYK
K.M.PomanoBcKkas, B.B.MakapuuesB) u IITHUUCK um. KydyepeHKO
(kaHn. TexH. HayK H.U.JIeBuH).

3aMedaHUs U IPenJIokKeHus IIpockOa HanpasnasaTb B HUW2KE u
LHHUHMCK umMm. Kyuyepenko 'occtpossi CCCP no agpecy: 109389,
Mocksa, 2-9 UHCTUTYTCKa, 1. 6.
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1. OCHOBHBDIE ITIOJIO2KEHHU A

1.1. Hactosimiee ITocobue coctasineno K CHull 2.03.01-84 u MmoxkeT
OBITH UCITOJIb30BAHO MPHU ITPOEKTUPOBAHUM 3JIEMEHTOB KOHCTPYKITUHU
3[aHUM U COOPYKEHUU OJI rPaKaaHCKOro, IPOMBIIIJIEHHOTO U
CebCKOX035MICTBEHHOT'O CTPOUTEJIbCTBA U3 PA3JTMYHBIX aBTOKJIABHBIX
1 HeaBTOKJIaBHBIX STYEHCTHIX OETOHOB, pab0oTaloIIUX IIpHu
CHUCTeMaTH4eCKOM BO3[elCTBUM TeMIepaTyp He Bhime 50 °C u He
Huxe muayc 70 °C, a UMEHHO:

a) 0ETOHHBIX OJTHOCJIOMHEIX, Pab0TaIOIINX Ha U3rub u
BHEIIEHTPEHHOe CIXKaTHe;

0) :xene300eTOHHBIX OJTHOCJIOMHEIX C OOBIYHLEIM apMUPOBaHUEM,
paboTaroiux Ha U3rub 1 BHEIIEHTPEHHOE CXKaTHE;

B) 2KeJIe300€TOHHBIX ABYXCJIOMHBIX C OOBIYHBEIM apMHUPOBAHUEM U
IIpeaBapUTEIbHO HAIIPSIXKEeHHEBIX, paboTaloIuX Ha U3ruo.

ABTOKIaBHBIE 1 HEABTOKJIABHBIE SYEHUCTHIE OETOHHI,
IIPenyCMOTPEHHBIE HacToSAIuM [Toco6ueM, mOMKHEI COOTBETCTBOBATD
TpeboBanusiM [OCT 25485-82.

Bunbl mpuMeHseMbBIX SUEeUCThIX 0ETOHOB IPUBEAEHHl B IIpUJI. 1.

[TpoeKTUpPOBaHUE TYEUCTO OETOHHBIX KOHCTPYKITUY OJIS
CEeNCMUYECKUX PAOHOB [IOITYCKAETCS IIPU YCIIOBUYU BBITIOTHEHUS
TpeboBanutt CHull 11-7-81.

1.2. [Ipu NpoOeKTUPOBAHUU 3JIEMEHTOB KOHCTPYKIIUUN U3 AYEUCTHIX
0eTOHOB CcJiegyeT PyYKOBOACTBOBAThLCs o0muMu tpedboBanusamu CT COB
384-76, CHull 11-6-74, CHulII 11-3-79, CHwuII 2.01.01-82, CHwull
2.03.01-84, a Takxke TpeboBaHUAMU HacTosIlero ITocobus.

1.3. IIpoekTupoBaHUe OETOHHBIX U KeJ1€300€ TOHHBIX KOHCTPYKIIUU
07151 paboTHl B YCIIOBUSAX arPEeCCUBHOM CPEXEL CIIeAyeT BECTU C YIEeTOM
OOTIOJTHUTENbHBIX TpeboBaumii, npeabsaBnsemMbix CHull 2.03.11-85.

1.4. B ensix obecriedeHusI JOJITOBEYHOCTU KOHCTPYKUIUU U3
SI4eUCTHIX OETOHOB CIeQyeT IPeayCMOTPETh 3alllUTy UX OT
yBJIa’KHEHUS I'PYHTOBBIMU BOOaMU ¥ MHTEHCUBHOTO yBJIaKHEHUS
aTMOoChepPHBIMU OCafKaMU, OJIs YeTr0 PeKOMEHIyeTCsI IPUMEHSTh
3alIUTHO-AEeKOpPaTUBHLIE OTHEIKU HapyKHBIX IIOBEPXHOCTEN CTEH
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OKpPaCOYHEIMM COCTaBaMM, IOPU30BaHHBIMU pacTBOpaMu C
npoOIeHbIMY KaMeHHBIMU MaTepuanaMu B coorBeTcTBuu ¢ CH 277-80.

1.5. OpHoCOVHBIE KOHCTPYKIIUY U3 SYEUCTHIX OETOHOB ClIegyeT
IIpeaycMaTpUBaTh AJiS 3TaHUM C OTHOCUTENIbHOM BIaKHOCTBHIO BO3yXa
BHYTPU IoMelleHuu 0o 60 %, a Ipu HaJIM4YUU IIapOU30JIILUUA Ha
BHYTPEHHEW MOBEPXHOCTH CTEH - IOJIsI 3MaHUM C BIIa?KHOCTBIO BO31yXa
BHYTPU IOMeIleHuu 0o 75 %.

IlomycKaeTcs MPU COOTBETCTBYIOIIEM TEXHUKO-3KOHOMUYECKOM
000CHOBaHUU BMECTO YCTPOMCTBA MapOU30JIIIIUY yBeJINnYeHue
TOJIIIUHEI 3JIEMEHTOB CTEH MCXO[s U3 YCIIOBUS UCKITIOYEHUS
BhITIaMaHU KOHAEHCaTa Ha UX BHYTPEHHEN ITOBEPXHOCTH.

[ ByxcColiHbIE KOHCTPYKIIUY C BHYTPEHHUM CJIOEM U3 TSIKEJIOTO
0eTOHa [OMyCKaloTCs K IpUMeHeHUI0 0e3 crelraabHbIX Mep 3allUThH
IIPY BJIa2KHOCTHU BO3AyXa BHYTPHU HOMellleHuu a0 75 %.

1.6. PacueTHas 3uMHAA TeMIlepaTypa HapyzKHOI'0 BO3Oyxa U
BJIa2KHOCTB OKPYZKaloIllled Cpenkl OIIPefesisiloTCs B COOTBETCTBUM C II.
1.8 CHulI 2.03.01-84.

1.7. TeryioTeXHUYECKUU pacyeT 3JIEMEHTOB KOHCTPYKIIUN U3
SIYEUCTHIX OETOHOB CIeNyeT IMPOU3BOAUTE B COOTBeTCTBUU co CHull
11-3-79.

Ternodpusmyeckre xapakKTEPUCTUKU TUYEUCTHIX OETOHOB IS
HapPYyZKHBIX OTpaXKaarollyX KOHCTPYKIUY B Cllydae UX OTCYTCTBUS B
CHulI I1-3-79 pekoMeHOyeTCSA IPUHUMAaTh Ha OCHOBAHUU OIIBITHBIX
OaHHBIX.

1.8. B pa6OT-II/IX yepTezKaX, TEXHUYECKUX YCIIOBUAX Ha 3JIEMEHTEI
KOHCTpYKLIPIfI U3 TYenucToro 6eToHa cienyeT YKa3bIBaThb BU]
siyerucToro 0eToHa u ero XapaKTEepPUCTUKHU: KJIaCC 0eToHa I10
IIPOYHOCTHU Ha OCeBOE CXKATHUE, MAaPKYy HAOE€2XKHOCTH, IIPOYHOCTb OeToHa
IIPpH OTIIYCKE M3eNIul C 3aBOMia, a [OJIs 3JIEMEHTOB HAPY2KHBIX
OrpaXKaaroIlnnux KOHCTpYKI_II/IfI TaK2XKe MapPKy IIO MOpOSOCTOI;IKOCTI/I.

Kpowme Toro, momXHBI OBITh YKa3aHbl BU, KJIaCC ¥ MapKa CTajiu [JjIs
apMaTyphHl ¥ 3aKJIaJHBIX JeTalel.

1.9. [pu IpOeKTUPOBAHUU KOHCTPYKIIMU U3 TUYEUCTHIX OETOHOB
clenyeT yUYUTHIBaTh TpeboBaHUs, mpeabsaBnsieMbie CH 277-80 K
criocoby ux ¢popMoBaHUuSA (JIUTHEBOMY, II0 BUOPOTEXHOJIOTUH, 110
pe3aTenbHOM TEXHOJIOTUHU), U ApyTUe TpeboBaHUs 3TOM MHCTPYKIIUH.
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1.10. ABTOKJIaBHbIE TYEUCTHIE OETOHBI PEKOMEHAYETCS IIPUMEHSTh
B 3paHuAxX u coopyxenussax I, II u III kimaccos o creneHu
OTBETCTBEHHOCTH.

HeaBTOKaBHbIE TUYEHCThiEe OETOHB PEKOMEHIOYETCS IIPUMEHSATD B
3panusax u coopyxeHuax Il u Il Kkiaccos 110 cTenneHu
OTBETCTBEHHOCTH.

[Ipumeuanue. Kmacchel 1o CTeIIEHN OTBETCTBEHHOCTH CIIENyEeT
IIpUHUMATH 110 «[IpaBuiaM y4eTa CTEIIeHU OTBETCTBEHHOCTHY 3[aHUU U
COOPYKEHUU NPHU MPOEKTUPOBAHNYN KOHCTPYKUMNMN», YTBEPKIEHHBIM
noctanoBnenueM ['occtpos CCCP Ne 41 ot 19 mapTa 1981 r.

1.11. TIlpu npoeKTUPOBaHUU ClIedyeT IPegyCMOTPETh 3alUTy
apMaTyphl ¥ 3aKJIaOHBIX JeTajiell OT KOppo3uu B cooTBeTcTBUu ¢ CH
277-80.

1.12. ABTOK/IaBHBIE 1 HEaBTOKJIaBHbIE TUYEHUCThie OETOHBI MOTYT
IIPUMEHSTHCS B CJIEOYIOIIUX 3JIeMeHTaX KOHCTPYKIIUN:

a) OOHO- M ABYXCJIOMHBIX NTAaHENISIX HapyKHBIX ¥ OJHOCJIOMHBIX
TaHeJITX BHYTPEHHUX CTEH;

0) OOHO- U OBYXCJIOMHBIX IIJINTAX MOKPBITUM;

B) HeapMHUPOBAHHBIX 1 apMUPOBaHHBIX CTEHOBBIX KPYITHBIX OJI0KaX;

I') HEApMUPOBAHHBIX CTEHOBBIX MEJIKHX OJIOKaX.

IIpumeganus 1. IIpoeKTUpoOBaHNE KOHCTPYKIUHU CTEH U3 MEJIKHUX OJIOKOB
ocyIlecTBisgeTcsa B coorBeTcTBuu co CHull I1-22-81, a Npo4YHOCTHEIE

XapaKTEePUCTUKHU TUEHUCTHIX OETOHOB IPUHUMAIOTCS COTJIACHO HACTOSIIEMY
ITocoOuro.

2. ApMUpOBaHHBIE KPYITHO3EPHUCTHIE 3JIEMEHTH U3 HEABTOKJ/IABHHIX SUEHUCTHIX
0EeTOHOB MOTYT IPUMEHSITHCS ITPU OTCYTCTBUY B HUX HEIONYCTUMBIX YCaAOYHBIX
TPEIUH.

3. [IpuMeHeHUEe TUEHUCTHIX O0ETOHOB B KOHCTPYKIIUSIX BHYTPEHHUX CTEH
1 MeXOy3TaXKHbBIX ITEPEKPHITUN [IOMMyCKaeTCs TOJBKO IIPU
COOTBETCTBYIOIIIEM TEXHUKO-3KOHOMUYECKOM 000CHOBaHUMU.

1.13. CTeHOBLIE TaHEIN U3 aBTOKJIABHBIX AYEUCTELIX OETOHOB
pa3peniaeTcs IPUMEHSTDh B 3[ITaHUSAX HE3aBUCHUMO OT UX 3TaKHOCTHU
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IIPU YCIIOBUU 00eCcIieYeHUusI pacyeToOM HeOoOXOAMMOM TPOYHOCTHU U
nebopMaTUBHOCTH.

Ycunusi, Ha KOTOPble PaCCUUTHIBAIOTCS SYE€HUCTO OETOHHBIE
CTEHOBBIE TTAaHEIU U KPYITHbIEe OJIOKU, a TaK¥Ke CTEHHBI U3 MEJIKUX
OJI0KOB, OIIPENEIIOTCSI PacyeToM B 3aBUCUMOCTHU OT criocoba
COEeOVHEHUs HapyKHBIX U BHYTPEHHUX CTEH UJIU HEeCYIIUX KapKacoB
(KOJIOHH, pUreJjien U IJIUT NEePEKPHITUN).

[Tpu )KEeCTKOM COeIUHEHUH HapyKHBIX U BHYTPEHHUX CTEH C
ITOMOIIIBI0 CBAPKY 3aKJIAMHBIX OeTanel UM 3aMOHOTUYUBAHU S
apMaTYPHBIX BHIITYCKOB CTEHBI PACCYUTHIBAIOTCS KaK COBMECTHO
paboTamInue, T.e. Kak Hecyumue. B 9ToM ciiydae Harpy3KH,
MIPUXOOSAIIMECS Ha HaPYKHBIE CTEHOBBIE TTaHEIW UK OJIOKU U3
SIYEUCTHIX OETOHOB, OTIPEHENISIOTCS U3 O0IIEero pacueTa 3TaHUM KakK
COBMECTHOU CHCTEMBI ITPOOIbHEIX, IOTIEPEYHBIX U TOPU30HTAIBHBIX
OUCKOB C y4€TOM COOTHOIIIEHUS YIIPYTOIIJIaCTUYECKUX CBOUCTB
ST9YenCTOro O€TOHA U MaTepuasia BHYTPEHHUX KOHCTPYKIUY 3TaHUH.

HpI/I COeIMHEHNHN HAaPY2XKHEIX A9EnuCTO OeTOHHBIX CTEH C
BHYTPEHHUMHN HECYIITHMMHN KOHCTPYKIUAMHU 30aHuN (KOJ'IOHHaMI/I HUIiin
CTeHaMI/I) C ITIOMOIIBIO TOPU30HTAJIBHBIX ruOKuX CTep}KHeﬁ u 1Ipu
HaJIMYWHN 34a30Pa MeXOy CTEHaMU N BHYTPEHHUMU KOHCTPYKIITNUAMU
3JIEMEHTEI CTEH (HaHeJ'II/I Ui 6HOKI/I) PaCCHUTHIBAIOTCA KdK
CaMOHeCYIIIue.

It 6ecKapKaCHBIX 3TaHUM, UMEIOIINX XKEeCTKOe COeIuHEeHNEe
(MOHOJIUTHYIO CBSI3b) MEXK/Y CTeHAaMHU M3 HEaBTOKJIABHBLIX STYEUCTHIX
0eTOHOB, IIPeNeNbHOM BEICOTOM ClIeAyeT CUUTATh TPU ITaxKa.

1.14. [IByXC/IOUHbBIE IJIATHI HEPEKPHITUU UJIU TOKPHITUN
pPEeKOMeHyeTCs IPOEKTUPOBATh U3 CII0S TAXKeJIoro 6eToHa, IJIOTHOTO
CUJMKaATHOTo OeTOHAa Kjlacca I10 IIpoYHOCTHU He MeHee B 10 nipu
apMUpoBaHUM 0e3 MpeaBapuUTEIbHOTO HAIIPsIXKeHUsa U He MeHee B 17,5
C IpedBapUTEIbHBIM HalpsIKeHUEM.

OCHOBHBLIE PACHETHBIE TPEBOBAHU A

1.15. OcHOBHBIE PacUeTHHIE TPeOOBAaHUS K ITPOEKTUPOBAHUIO
OETOHHEIX U XKeJ1e300€TOHHBIX OJHOCJIOMHBIX KOHCTPYKIINY U3
SIYEUCTHIX OETOHOB IIPUHUMAIOTCS B COOTBETCTBUHU C 11.11. 1.10-1.13 u
1.19-1.22 CHwulI 2.03.01-84, 0ByXCJIOUHEIX IIPegBapUTEIILHO
HanpsAXeHHBIX ¢ yyeTom 1.m. 1.17; 1.18 u 1.23-130 CHulI 2.03.01-84.
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1.16 (1.16). K TpemmHOCTOUMKOCTH KOHCTPYKLIUY U3 TUYEUCTHIX
0eTOHOB NPEOBbSABIISIIOTCS TPeOOBAHUS TOJILKO 2- U 3-1f KaTeropui, T.e.
OOIIyCKaeTCs OrpaHNYEeHHOe 110 MIUPHUHE KPAaTKOBPEMEHHOE U
OJIUTEJIbHOE pacKphiThe TpeluuH. Ko 2-11 KaTeropuu OTHOCATCS
IIpeaBapUTEIbHO HAIllPsI2KEeHHbIe OBYXCIIONHBIE KOHCTPYKIIMU C
apMaTypou KinaccoB A-V, A-VI u npoBosiokou KiaccoB B-II u Bp- II
ouameTpoM 3,5 MM u 6oJsiee. [IpemenbHO OOIIyCTUMas MIMPUHA
PaCKpPBITUS TPELIUH A1 JaHHBIX KOHCTPYKIUK IPUHUMaeTCsA
KpaTKOBpeMeHHas dcrc] = 0,2 mM.

OpHOpOOHBIE KOHCTPYKIIMU M KOHCTPYKILMU C OPYTUMU BUOAMU
apMaTyphl OTHOCATCS K 3-1 KaTerOPUM TPEIINHOCTOUKOCTH.
[TpemenbHO momMycTUMas MIMPUHA PACKPBITUSA TPEIIUH I HaHHBIX
KOHCTPYKLUY IPUHUMaETCA: KpaTKOBpeMeHHas dcrcl =0,4 MM,
oauTenbHada derc2= 0,3.

[Tpu pacyeTe IIUPUHBI PACKPLITUS TPEIIUH KO3PPUIIMEHT
HaJOeXXHOCTH I10 Harpy3Ke (IOCTOSAHHOM, OJINTEIbHOU U
KPATKOBPEMEHHOW) gf IPUHUMAETCSI PaBHBIM 1.

YKazaHHbIe KaTeropuu TpeOOBaHUM K TPEITUHOCTOMKOCTHU
Kene300eTOHHBIX KOHCTPYKILMM OTHOCSTCS K TPEIIMHAM, HOPMaIbHbIM
K IIPOOOIBbHOM OCHU 3JIEMEHTA.

Bo n3bexkaHue pacKpPHITUS TPOOOJILHEIX TPEIINH CIIedyeT
IIPUHUMATh KOHCTPYKTUBHEIE MEPHI (YCTaHABINBATh
COOTBETCTBYIOIIYIO ITIOMEPEYHYIO apMaTypPy), a OJisd IpegBapuTEIbHO
HAIIPSKEeHHBIX 9JIEMEHTOB, KPOMe TOT0, OTPAaHUYHBATh 3HAYEHUS
CXKUMAIOIIUX HAIPSIKEHUHN B 0eTOHEe B CTagUU IPEeaBaAPUTEILHOI O
o6zxkatus (cMm. 1. 1.29 CHulI 2.03.01-84).

[IpuMedyaHUue.B KOHCTPYKLIMAX, B KOTOPBIX apMaTypa IIOKPhIBaeTCs
QHTUKOPPO3UOHHEIM COCTaBOM, OONYyCKaeTCs MIMPUHA PACKPHITUS TPEIIUH dcrc2 A0
0,5 MM.

1.17. IIporu0sl 371eMEHTOB XKe1e300€TOHHBIX KOHCTPYKIIUN K3
SIYEeUCTHIX OETOHOB He OOJIZKHEI IIPEBHIIIATh IPENEeIbHO JOYCTUMBIX
3HaueHuy, yka3aHHbIX B 11. 1.20 CHwull 2.03.01-84.

Il 371eEMEHTOB IIOKPBITUM CEIbCKOXO3MCTBEHHBIX 3TaHUU
ITPOM3BOACTBEHHOT 0 HAa3HAYEHU S, €CJIN IIPOTru0bLl He OTrPAaHUYHUBAIOTCSI
TEXHOJIOTUYECKUMHU UJIM KOHCTPYKTUBHBIMU TPEOOBaHUSIMHU,
IIpenesibHO JONYyCTUMbIe TPOTruObl MPUHUMAIOTCS PAaBHBIMU IIPU
nposnetax: go 6 m - 1/150 nposneta, oTr 6 1o 10 M - 4 cwm.
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1.18. (1.21). IIpu pacyeTe M0 MPOYHOCTU OETOHHBIX U
KeJie300eTOHHBIX 3JIEMEHTOB Ha [eMCTBHUE CKUMaIoIlel IMPOomoIbHON
CHUIIBI JOJI?KEH IIPUHUMATLCS BO BHUMaHUeE CIIy4alHbIN
9KCIIEHTPUCUTET €q, O0YCIJIOBJIEHHBIN HE YUYTEHHBIMHU B pacyeTe
(pakTOpamMu. DKCLIEHTPUCUTET €5 B JIIOOOM ClIydyae MPUHUMAETCS: HE
MeHee 1/600 gIUHEL 371eMeHTa UJIK PaCCTOSHUS MEXAY €ero
CEeYeHHUSIMHU, 3aKPEeNIeHHbIMU OT cMenleHusi, 1 1/30 BLICOTHI CEUEeHUS;
He MeHee 2 CM [OJId HECYHIUX CTeH U 1 CM [JiS cCaMOHEeCYIIIUX CTEH.

I1719 371eMEeHTOB CTaTU4YEeCKM HEOIIpeaeIMMbIX KOHCTPYKIIUHI
3HaYeHUe 3KCIEeHTPUCUTETA ITPOOOIbHON CUJIBI OTHOCUTEJIFHO IIeHTPa
TSIXKECTU IPUBEIEHHOTO CEYEHUSI €3 IIPUHNUMAETCSI PAaBHLIM
9KCIIEHTPUCUTETY, IIOTYYEeHHOMY M3 CTaTUYECKOr0 pacyeTa
KOHCTPYKIIMY, HO HE MEHee €,,. B 371eMeHTax CTaTu4eCKU
OoIpeaeTuMbIX KOHCTPYKIIUM S9KCIIEHTPUCUTET €o HaXOOUTCS KakK
CyMMa 39KCIIeHTPUCUTETOB - OIIPEMEIAEMOr0 U3 CTaTUYECKOT0 pacyeTa
KOHCTPYKILUY U CITy4alHOTO.

PacyeT cxkaThix OETOHHBIX 3JIEMEHTOB NMPSAMOYTOJILHOTO CeYeHUs (B
TOM YMCJI€ apMHUPOBAHHBIX CUMMETPUYHOU KOHCTPYKTUBHOM
apMaTypoOU) IIPpU BeJIMUYKMHE 3KCLEHTPUCUTETA, ONIPEOEJIEHHOTO B
COOTBETCTBHUH C YKa3aHUEM HacTOoSALIero nyHkKTa, 0 < eq £ 0,225h n
pacueTHOU gyuHe 3neMeHTa lg £ 20h momyckaeTcs IPOU3BOOUTH B
COOTBETCTBUMU C IIPUIL. 2.

1.19. PaccTtosiHUuE MeXOy TeMIlepaTypHO-YCagO4YHbIMU IIIBAMU
yCcTaHaBJIUBaeTCs B cOOTBeTCcTBUU C 11. 1.22 CHull 2.03.01-84.

1.20. [Ipu cTaTU4YeCKUX U TENJIOTEXHUYECKUX pacyeTax 3JIEMEHTOB
sI9enCTO OETOHHBIX KOHCTPYKIUM ClIeAyeT YYUThIBaTh CPEIHIO0
YCTaHOBUBIIYIOCS BJIaXKHOCTDb SYEHUCTOro OeToHAa, IIPUHUMAEMYIO 110
Tabm. 1.

Tabnuma 1

PacueTHas cpefgHss1 yCTaHOBUBIIASCS BIaXXKHOCTb SYEUCTHIX
oeToHOB, % (110 Macce)

AyencToin OIS TIOKPBITUH
6eToH

OJISI CTeH, MeXIy3TaKHbIX
HeBEeHTUJIUupye-

BEHTUJIMPYEMBIX
MBIX

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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U BEHTHUIIUPYEMBIX
4yepmadHbIX

TIepEeKPHITUN
Ha necke 10 12 15
Ha 30max 10 15 20

1.21. Pacuet npeaBapuTeIbHO HANPSIKEHHBIX OBYXCIIOMHBIX
3JIEMEHTOB KOHCTPYKIIUY U3 TYEUCTHIX OETOHOB, ONIpefeieHrue IoTePh
HAIPSXKEHUSA U YUYET IOIOJIHUTEIbHBIX TPeOOBaHUM K HUM [IOJI2KHBI
MIPOXU3BOOUTHLCS B cooTBeTCTBUU C mii. 1.23-1.30 CHull 2.03.01-84.
[InruHa 30HHI ITepegadyy HalpsKEeHNMN ONpenesieTCss B COOTBETCTBUHU C
m. 2.29 CHwulI 2.03.01-84.

2. MATEPHUAIJIBI IJId BETOHHBIX U 2KEJIE3OBETOHHDbIX

KOHCTPYKIIUM U3 SYEUCTBIX BETOHOB

AYENUCTBIE BETOHBI

2.1. [In11 OETOHHBIX U Ke1e300eTOHHBIX 3JIEMEHTOB KOHCTPYKITUN U3
SIYEenCTOro 0eTOHa, IIPOEKTUPYEMBIX B COOTBETCTBUU C
pekoMeHOalusIMu HacTosIero ITocobus, mpemycMaTpUBalOTCS
aBTOKJIaBHbLIE M HEeaBTOKJIaBHbIe OeTOHHI, yKa3daHHble B TOCT
25485-82.

2.2 (2.2). [Ipu mpoeKTUpoBaHUU OETOHHBIX U XKej1e300eTOHHBIX
3JIeMEHTOB KOHCTPYKIIUM U3 STYEUCTHIX OETOHOB B 3aBUCUMOCTH OT UX
Ha3HAYEeHUS U YCJIOBUM PabOTHI cjieqyeT YyCTaHAaBIMBATh ITOKAa3aTeln
KauecTBa 0€TOHA, OCHOBHEIMH U3 KOTOPBIX SIBJISIOTCS:

KJlacc 6eTOHa 0 IPOYHOCTH Ha cxkaTue B (kak mpaBuio, cienyer
yKa3bIBaTh B IIPOEKTE);

MapKa I10 MOPO30CTOUKOCTHU F (gonmKHa Ha3HadyaTbCA OJIs
KOHCTPYKIHUHM, ITOABEPTAIONUIUXCS B YBJIa2)KHEHHOM COCTOSTHUU
OEeNCTBUIO IIONIEPEMEHHOI0 3aMOpPaKMBaHUI U OTTauBaHUA);

MapKa II0 CpegHeH MIOTHOCTH siyeucToro 6etona D.
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I[IpuMmeuanue. OupengeneHue MOHATHE KjIacc 0eToHA ¥ MapKa
Oetona cMm. 1o TOCT 25192-82.

Krnaccel 6eToHa 110 MPOYHOCTH Ha CKaTHe COOTBETCTBYIOT
3HaYEeHUSIM rapaHTUPOBAaHHOM MpoyHOoCTU 6eToHa, MIla,
KOHTPOJIUPyeMo} Ha 0a30BEIX 0Opa3liax B yCTAHOBJIEHHEIE CPOKU
COTJIaCHO T'OCYIapCTBEHHBLIM CTaHAapTaM c obecredeHHOCTHIO 0,95
IIPpU CpefHeN yCTaHOBUBIIENCS BilaxHoCTu 10 + 2 % (1o Macce).

2.3. [I511 OETOHHBIX U Ke1e300€eTOHHBIX 3JIEMEHTOB KOHCTPYKIIUN U3
STYEUCTHIX OETOHOB IIPEyCMaTPUBAIOTCH:

KJIaCcChl OETOHOB II0 IPOYHOCTH Ha CXKAaTHe IIPU CpeaHed MapKe 10
IIJIOTHOCTH - B COOTBETCTBHU C TalOJI. 2;

Mapku 1o Mmopo3octoukoctu: F15$ F25; F35; F50; F75; F100;

MapKU 110 CpedHeN IIJIOTHOCTH - B COOTBETCTBUU C TaOJI. 2.

Tabnuia 2
Knacc o npouHocTu Ha cxkatue, MIla, ons
. STYEHNCTHIX OETOHOB
Mapka o cpegHeu IJI0OTHOCTHA
D,KF/M3

ABTOKJIABHBIX HeaBTOKJIaBHBIX
500 B1; B1,5 -
600 B1; B1,5; B2; B2,5 B1; B1,5
700 B1,5; B2; B2,5; B3,5 B1,5; B2; B2,5
800 B2,5; B3,5; B5 B2; B2,5; B3,5
900 B3,5; B5; B7,5 B3,5; B5
1000 B5; B7,5; B10 B5; B7,5
1100 B7,5; B10; B12,5; B15 B7,5; B10
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1200 B10; B12,5; B15

B10; B12,5

2.4. BenuduHB OTIYCKHOU ITPOYHOCTU TYEUCTOT0 OeTOHa B
ayleMeHTax COOPHBIX KOHCTPYKIIMY yCTaHaBINBAIOTCS
COOTBETCTBYIOIIUMH I'OCyAapCTBEHHBIMU CTaHOapTaMu Ha COOpHEIE

n3nejinsd.

2.5. Iist HBYXCHOﬂHbIX IIpeaBapPUTEJIbHO HAIIPAXKEHHBIX 3JIEMEHTOB
KJIaCC Ts2KeJioro 6eToHa 1o IIPOYHOCTH Ha CXKaTue IIPUHUMAaeTCA B

cooTBeTCcTBUU C 1. 2.6 CHuII 2.03.01-84.

2.6. CpeJIHIOIO IIJIOTHOCTHE OJId OoIIpenesiIeHudg coOCTBEHHOTO Beca
OEeTOHHBIX U Ke1e300eTOHHBIX 3JIEMEHTOB KOHCTpYKI.[I/II;I N3 sA49eunucToro

OeToHa cienyeTr MpuHUMATD I10 Tabn. 3.

Tab6mnuma 3

[110THOCTE S4EUCTOT0 OETOHA C YYETOM PACUYETHOU
BiaxxHocTHa 10 %, Kr/M>

Mapka o cpegHen
njaoTHocTu D, KF/MS

550

660

770

880

990

1100

1210

1320

500

600

700

800

900

1000

1100

1200

IMpumeganus 1. s kKene300€TOHHBIX 97IEMEHTOB KOHCTPYKIMH U3 TUYEUCTHIX
0eTOHOB IIJIOTHOCTh IPUHUMAaETCS Ha 50 Kr/M° BBIIIIE, YeM [JjIsT OE TOHHBIX.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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2. Ilpu Hanmyuu PakKTUYECKUX HAaHHEBIX 10 PACXOAY apMaTyphH ¥ BIaXKHOCTH
0eToHa B 371eMeHTaxX KOHCTPYKILMH pa3pellaeTcs NPUHUMaTh UHbIE 3HAUYEeHUS
TIJIOTHOCTEM, HO He MeHee YKa3aHHHBIX B TabJ. 3 ¢ yueToMm npumed. 1.

2.7. Mapku ssguencToro 6eToHa 1o MOPO30CTOUKOCTU OETOHHBIX U
Kene300eTOHHBIX 9JIEMEHTOB KOHCTPYKIIMM B 3aBUCUMOCTHU OT pPexKUMa
X 3KCIJIyaTalluu ¥ 3HAUEHUHN PaCYeTHBHIX 3UMHUX TEMIIepaTyp
Hapy2KHOTO BO3[IyXa B PallOHEe CTPOUTENHCTBA CIEOYyEeT MPUHUMATh:

IOJIs1 KOHCTPYKIUU 30aHUK (KpOMe Hapy2KHBIX CTEH OTallJInBaeMbIX
3[aHUM) - He HUXKe yKal3aHHBIX B Tabn. 9 CHull 2.03.01-84;

[JIs1 HAPY2KHBIX CTEH OTallJIMBaeMBIX 30aHUN - He HAXXe YKa3aHHLIX B
Tabs. 10 CHull 2.03.01-84.

[IpuMedaHU . MUHNMAJIBPHYIO MapKy S9€UCTOr0 O€TOHA IT0 MOPO30CTONKOCTH
B HapPyKHBIX HECYIIIUX 3JIeMeHTaX COOPHBIX KOHCTPYKIIMI CliedyeT IPUHUMATh He
HuxKe F25.

2.8. [In151 3aMOHOJIMYHMBAHUS CTHIKOB U IIIBOB 3JIEMEHTOB COOPHEBIX
KOHCTPYKIUHM U3 TYEUCTOro OeTOHA CJieqyeT IPUMEHSTh
CTPOUTENbHBIE PACTBOPHI IPOEKTHOM MapPKHU IO MPOYHOCTH Ha CxKaTue
He HUXKe M75, mapku o niaoTtHoctu D1500 B coorBeTcTBUU co CHulI
11-22-81.

[I711 CTBIKOB ¥ IIIBOB, KOTOPHIE B IIPOIlECCEe SKCILTyaTalluy UJTN
MOHTazKa MOT'YT IIOOBEPTaThCs BO3OEMCTBUIO OTPUIIATEITbHEIX
TeMIepaTyp HapyzKHOT0 BO3AyXa, CJIeyeT IPUMEHSITh PACTBOPHL U
0eTOHBI ITPOEKTHHIX MAPOK IO MOPO30CTOMKOCTH HE HUXKE IIPUHSITHIX
OJISI CTBIKYE€MBIX 3JI€EMEHTOB.

IIpumedyanus. [Ipy Ha3HAYEHUN BUOA, IPOEKTHOM MapKu M COCTaBa pacTBopa
OJ11 MOHTAXKHBIX IITBOB HEOOXOOUMO YYUTHIBATh TpeboBauus, mpuBegeHusie B CH
290-74.

HopMaTuBHBIE 1 PaCYeTHHIE XapaKTEPUCTUKU OeTOHa

2.9 (2.11). HopMaTUBHBIMHU COIPOTUBIEHUSIMU OeTOHA SIBJISIIOTCS

COIIPOTHUBJIEHHE OCEBOMY CXKATHIO IIPU3M (IPU3MEHHA HpO‘-IHOCTb)
Rptn ¥ COIPOTUBIIEHNE 0CEBOMY PACTSIXKEHUIO Rbn.

2.10. HopMaTuBHBIE COITPOTUBIIEHNSI O€TOHA CXKATHIO Rpn U
HOPMaTHBHBIE COIIPOTUBIIEHUS O€TOHA pPacTSIXKeHUI0 Rpin (C
OKpYTJIEHUEM) B 3aBUCUMOCTH OT Kjlacca OeToHa I10 IPOYHOCTH U Ha
cxkaTue B npuBemeHsl B TabOII. 4.
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Tabnuia 4

HopMaTHBHEIE COIIPOTUBIIEHUS TYEUCTOr0 OETOHA CIKATHUIO
Rpn u pactaxenuro Rptn; pacueTHEIe CONIPOTHUBIEHUS
L7151 [IPEefieNIbHEIX COCTOSIHUE BTOopo# rpynnsl Rp ser u Rhbt,,

ConpoTuBieHue
MTIla, mpu K1acce 6eTOHA IO ITPOYHOCTH Ha CXKaTHUe

B1 (B1,5( B2 (B2,5|B3,5| B5 |B7,5|B10|B12,5| B15
Cxatue oceBoe 095)11,40(1.90| 24 | 3.3 |4.60| 6.9 | 9.0 | 10,5 (11,5
(mpu3MeHHasa 9,69114,3119,4(24,5(33,7146,9|70,4(91,8| 107 | 117
TIPOYHOCTH)
Rbn u Rp,ser
Pactsaxenue oceroe |(0,1410,22(0,26(0,310,41]0,55(0,63(0.89| 1,00 [1.05
Rbtn u Rpt,ser 1,43(2,24(2,65|3,16|4,18(5,61|6,42|9,08( 10,2 |10,7

[Ipumeuvanus.l. Hag yepToi npuBeOeHbl pacuyeTHREIE CONPOTUBIEHUS B MIla,
I0[l YePTOU - pacyeTHhIE COIPOTUBIIEHUS B Kre/cm?.

2. BemnuuHEI HOPMATUBHBIX COMIPOTHUBIIEHUN TYEHUCTHIX OETOHOB HAaHEI JIJIs
COCTOSTHHS CpeIHeH BIIaXXHOCTH A4enucToro 6etorna 10 % (mmo macce).

2.11. PacuyeTHbIe COTIPOTUBIEHUS O€TOHA OJIS ITPedesTbHBIX
COCTOSIHUM IEePBOY U BTOPOM T'PYIIII OIIPENesiioTCS IyTeM OeleHus
HOPMATUBHEIX COIIPOTUBIIEHUN Ha COOTBETCTBYIOIINE KO3(PDUITHEeHTE
HAMIe2KHOCTH 0 OETOHY IPU CKATUU ghc WU IIPU PACTIRKEHUU gbt ,
IIpUHUMaeMble 1Mo Tabm. 5.

Tabmnuua 5
PacueTr KOHCTPYKIIMU IO IPEREIbHBIM COCTOSTHUSAM I'PYIII
IepBOu BTOpPOU
gbc gbt gbc gbt
1,5 2,3 1,0 1,0
r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 13
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PacueTHbIe COIIPOTHUBJIEHUSI O€TOHA IS IIPEeIeIbHBEIX COCTOTHUMN
BTOPOU Ipynnsl Rp,ser u Rbt,ser BBOOAT U pacyeT ¢ KOIQOHUIIMEHTOM
ycioBul paboTwl 6eToHa ghi = 1.

3Ha4YeHUS PaCUYEeTHBIX COIMPOTUBIEHNUM B 3aBUCUMOCTHU OT KJjlacca
0eToHa [J1s1 IpedeIbHBIX COCTOSTHUM ITePBOM I'PYIIITLEI IPHUBEOEHHl B
TabJ1. 6, IS MpeaeIbHBIX COCTOSTHUYM BTOPOM T'PYIIIEL - B TA0II. 4.

Tabnuiia 6

PacyeTHEBIE COIPOTUBIICHUS TYEHUCTOr0 OeToHA
[UIsI TIPefeIbHBIX COCTOSIHMM nepBol rpynnsl Rp u Rpt,
ConpoTusieHue MTla, mpu Kiacce 6eTOHA I10 ITPOYHOCTH Ha CXKaTHe

B1 B1,5 | B2 |B2,5|B3,5| B5 |B7,5| B10 [B12,5| B15

Cxkartue oceBoe 063 09513 |16(22|31(46 |60 70 |77
(mpu3MmenHas 6,42 | 9,69 |13,3|16,1(22,4|31,6(46,9|61,2| 71,4 |78,5

OPOYHOCTB) Rp

Pactsaxenue ocesoe Rpt | 0,06 | 0,09 |0,12(0,14]0,18(0.24|0,28|0.39( 0,44 |0,46
0,612(0,918|1,22|1,43|1,84|2,45(2,86| 4,0 | 4,49 (4,69

I[Ipumewvanusa.l. Hag yepToii yKa3aHHE pacdeTHEIE COIIPOTUBIeHUs B MIla,
Ion 4YepToH - B KI"C/CMZ.

2. 3HaYeHUs PaCYEeTHHIX COIMPOTUBIEHUN STUEHUCTHIX OETOHOB JaHH OJISI COCTOSHUS
cpemHeU BIIaXHOCTH siuenctoro 6etora 10 % (mmo macce).

PacueTHBIE COTPOTUBIIEHUST O€TOHA [JI TPeAeIbHBIX COCTOSHUN
TIepBO¥ rpynnsl Rp 1 Rpt, IpuBeOeHHbIe B Ta0/. 6, CHUXKAIOTCS (MU
TIOBBIIIAIOTCS) MIyTEM YMHOXKEHUS Ha KO3(DGUIIMEHTH YCIOBUM PabOThHI
6eToHA ghi, yYUTHIBAIOIIE OCOOEHHOCTH CBOUCTB GETOHA,
OIUTETbHOCTD HEUCTBUS HArPy3KH, YCIIOBUS U CTaAuU PabOTHI
KOHCTPYKIIUM U T.I. COTJIAaCHO TabJI. 7.

Tab6mnuua 7

14

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



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

KosdduiueHTH yCcnoBui

pabotsr 6eToHaA
dakTOopH, 00yCIaBIUBAKIINE BBEIEHNE

K03(du1meHTOB yCI0oBuil paboTh OeToHa
YCJIOBHBIE 3HAYEeHHE

0003HaYeHU

1. IMUTENbHOCTD OEUCTBUA Harpy3KU:

a) Ipu y4eTe MOCTOSHHBIX, OIIUTEIbHBIX U gbh2 0,85
KPaTKOBPEMEHHBIX Harpy30K, KpoMe Harpy30K
HEeIIPOOOIXKUTENBHOT 0 IeHCTBUS, CyMMapHast
OJIATEILHOCTD MeHCTBUSA KOTOPEIX 3a IIePUO.
9KCIITyaTalluy MaJja (HampuMep, KpaHOBEIE
Harpy3Ky; BeTPOBHIE; HAaTPY3KH, BO3SHUKAIOIIKNE
IIPYU U3TOTOBJIEHUHN, TPAHCIIOPTUPOBAHUU U
BO3BEEHHHU), a TAK¥XKe IIPU yIeTe 0COOBIX
Harpy30K, BEI3BAHHBIX OedopMalusaMu
IIPOCaf0YHHIX, HA0yXaoIlINX, BEYHOMEPIITEIX U
TOMY HOIOOOHBIX TPYHTOB

0) mpu y4eTe B pacCMaTpPUBAaeMOM COYETaHUU gb2 1,10
KpPaTKOBPEMEHHEIX Harpy30K (HEIPOOoIKU-
TEILHOTO IENCTBUS) NI 0COOBIX, He YKa3aHHBIX B
no3. la

2. beToHUpOBaHNe B BEPTUKAIbHOM MOI0KEHUU IPHU gh3 0,80
BBICOTE C/10sT OeToHMpPOBaHus 6onee 1,5 M

3. DKcHnyaTtanys He 3allUIIeHHBIX OT COJTHEYHOU gb7 0,85
pagualuy KOHCTPYKUMM B KIMMaTUYECKOM
nogparioHe IVA cornmacHo CHwull 2.01.01-82

4. BeTOHHBIE KOHCTPYKIINU gb9 0,90

5. BnazKHOCTb sSTUeHUCTOro 6eToHa, %: gb1l1

10 u meHee 1,00

25 u 6oJsiee 0,85

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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or 10 mo 25 ITo
UHTEP-
TIOJISIINN

IIpumeyaHnusa 1. B tabn. 7 npuBeneHsl KOahOULIMEHTH YCIOBUM PabOTHL,
YYUTHIBAaEMEIE IPU pacuyeTe KOHCTPYKIIUN U3 TYEHUCTHIX OETOHOB.

2. Ecnmu mpu yueTe 0COOLIX Harpy30K BBOOUTCS MOIIOTHUTEILHEIN KO3GMMUIINEHT
gb2 yCIIOBUYM pabOTH MEHbIIIe eIUHUITLE COTJIACHO YKAa3aHUSIM COOTBETCTBYIOIITHUX
IOKYMEHTOB (HallpuMep, IPH yIeTe CEHCMUYECKHX Harpy30K), KO3hGUIINEeHT
MIPUHUMAETCSI PAaBHEIM eOUHHUIIE.

3. KoaddunueHTh gpi 1o mo3. 1, 3, 4, 5 OOMXKHBI YYUTHIBATHCS IIPU OIIpeneieHun
Rp v Rpt, a 110 I03. 2 - TONBKO IIPU onlpeneneHuu Rp.

4. KoadpuineHnTs ycioBuii paboTsl 6€TOHa BBOASATCS HE3aBUCUMO OOUH OT
IPYTOTO0 C TEM, OMHAKO, UYTOOH UX IIpou3BeneHue OblIo He MeHee 0,45.

2.12. 3HayeHUsa HAYaJIbLHOTO MOAYJid YIPYyrocTtu Ep IIpu cxXXaTuu U
pacTIXKEHUU [ TUEUCTHIX 0E€TOHOB C BiIaxXKHOCTHIO 10 = 2 % (1o
Macce) IpUHUMAIOTCS 110 TabJ. 8.

Tabnuiia 8
Mapka HavanbHbIE MOIY/Ib YIPYTOCTH @aBTOKJIABHOT'O STYEHUCTOT0 0eTOHA IpU
o CXKaTuU U pacTtaxeHuu Ep X 1 0'3, MTla, npu Knacce 6eToHa 1O
cpemHen IIPOYHOCTH Ha CXKaTue
IIJIOTHOCTH
D B1 B1,5| B2 | B25|B35| B5 | B7,5 | B10 | B12,5 | B15
KF/M3
500 | 11 | L4 | - - - - - - - -
11,2 | 14,3
600 14 | L7 | 1.8 | 21 | - - - - . -
14,3 | 17,3 | 18,4 | 21,4
700 - | 19 |22 | 25| 29| - - - - -
19,4 | 22,4 | 25,5 | 29,6
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goo | - | - | - |29 |34 40| - | - | - | -

90 | - | - | - | - |38|as|5s5| - | - | -

1000 - - - - - 50 | 60 | 2.0 - -

1100 - - - - - - 68 | 7.9 8.3 8.6

1200 - - - - - - - 84 8.8 9.3
85,7 | 89,7 | 94,8

[Ipumewvanus 1.Hapg yepTou ykasaHel 3HaueHUus Ep X 103 B MIIa, non
4epTou - B Kre/cm?.

2. [Ing s9yemcToro 0eToHa HeaBTOKJIABHOTO TBEPOEHUA 3HaAYeHUusA Ep IIPDUHUMAIOT
KaK OJ1sd 6eToHa aBTOKJIABHOTO TBepOEeHUud C YMHOXKEeHHEM Ha KOS(I)(bI/ILII/IeHT 0,8.

B xnumaTtudeckoM nopparioHe IVA Oist KOHCTPYKIWH, He 3alUIIEHHBIX OT
OeWCTBUS COJTHEYHOM pamwanuu, 3HaueHus Ep, ykasaHHBIEe B Tabi. 8, cnemyer
YMHOXkKAaTh Ha KoapduiuenT 0,85.

ITpu COOTBETCTBYIOIIEM 3KCIIEPUMEHTAIbHOM 000CHOBAHUY HOIIyCKAeTCS YYUTHIBATD
BIMSIHUE He TOJIBKO Kilacca OeTOHa II0 ITPOYHOCTH M er0 MapKH II0 IJIOTHOCTH, HO U
COCTaBa W BU[A BAXKYIIEro, a TAaKXKe yCIIOBUH U3TOTOBIIEHUS U TBepOeHus OeTOHa,
IIPY 3TOM MOKHO ITPUHUMATh OPYTrue 3HaYeHHs, COTJIaCOBAaHHLIE B YCTAHOBIIEHHOM
TmopsigKe.

2.13 (2.15). KoappunueHT TUHENHOU TeMIIepaTypPHOU Oedopmanmu
SIYEUCTHIX OETOHOB abt IPU U3MEHEHUU TeMrepaTypsl oT MuHycC 40 0o
nntoc 50 °C npuHUMaeTcsa paBHBIM apt = 0,8 X 107 °C-1.

[Ipy HanMW4YWU JAaHHBEIX O MUHEPAJIOTUYEeCKOM COCTaBe
3amoJIHUTEJIEeN, pacxode [leMeHTa, CTelIeHU BOJOHACHIIIIeHUs 0eToHa,
MOPO30CTOUKOCTHU U T.[I. OIIYCKAETCS IPUHUMATh OPyrue 3HaYeHus
apt, 000CHOBaHHLIE B YCTAHOBJIIEHHOM mopsake. [I1s1 pacueTHOM
TeMnepaTypsl Huxe MuHyC 50 °C 3Ha4YeHUuA apt IPUHUMAIOTCA 110
SKCIIEpUMEHTaJIbHEIM TaHHEIM.

2.14 (2.16). HavanbHbIM KO3 DUIIMEHT IIoNepevyHon nedgopManumu
SIYEeUCTHIX 0eTOHOB (K03 unueHT [lyaccoHa) n TpUHUMAETCS PaBHBIM
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0,2, a MOmy/Ib COBUTA sTYEUCTHIX 0eTOHOB G - paBHbBIM 0,4
COOTBETCTBYIOIIINX 3HaYeHUM Fp, yKa3aHHBIX B TabOI. 8.

APMATYPA

2.15 (2.17). Ins apMupoBaHus xKejie300eTOHHBIX KOHCTPYKIUHN
OOIKHA IMTPUMEHATLCS apMaTypa, OTBedalolllasd TpeboBaHUSIM
COOTBETCTBYIOIINX T'OCYyOapPCTBEHHBIX CTAaHAAPTOB MJIU YTBEPKIOEHHBIX
B YCTAHOBJIEHHOM ITOPSAAKE TEXHUYECKUX YCIOBUU U MPUHaAJIexkalas
K OOHOMY U3 CJIeOYIOIIUX BUOB.

CTepxkHeBasi apMaTypHas CTallb:

a) ropsg4YeKkaTaHas - r1agkKas Kinacca A-I, mepuoguyeckor Ipopuis -
KiaccoB A-II, A-I11, A-IV; A-V; A-VI;

0) TepMOMEXaHUYECKHN U TEPMUUYECKU YIIPOYHEHHAas
mepuoandeckoro nmpodunsd KnaccoB At-II1, At -IV.

[IpoBoOYHasA apMaTypHas CTab:
B) apMaTypHas XOJIOOHOTAHYTas IIPOBOJIOKA;
OOBIKHOBEHHAS MepUoaudecKoro npodunsa Kimacca Bp-I;

BBEICOKONIPOYHAA - ri1agkas Kiacca B-II, mepuoguyeckoro npoduns
Kitacca Bp-II.

7151 3aKIaOHLIX OJeTaJled 1 COeQUHUTEIbHBIX HaKIamoK
IIPUMEHSETCs, KaK IIPaBUJIo, IIPpOKaTHAas YyTIepoaucTas CTallb
COOTBETCTBYIOIIIMX MapoK COTJIaCHO 00s13aTEIbHOMY ITPUI0KEHHUIO 2
CHulI 2.03.01-84.

B xene300eTOHHBIX KOHCTPYKIIUSIX JOIIYCKAeTCsa IPUMEHSATh
apMaTypy OpYTUX BUOOB CTajlel, B TOM 4YUCJie YIPOYHEHHYIO
BBITAAKKOU Ha MPEOIPUATUAX CTPOUTENIBHOU UHOYCTPUU CTEPKHEBYIO
apMaTypy Kinacca A-IIIB, a TakXke B KaueCTBe KOHCTPYKTUBHOU
apMaTypHl - OOBLIKHOBEHHYIO T'JIadKyI0 IIPOBOJIOKY Kjiacca B-I.
[IpuMeHeHUE apMaTyphl HOBEIX BUI0B, OCBAUBaEMEIX
IIPOMBIIIIJIEHHOCTHIO, MOJIZKHO OBITH COTJIaCOBAHO B YCTAHOBJIEHHOM
IIOPSIOKeE.

lMpumeuvanus 1. [IpuMeHeHNe CIelIHATIbLHBIX HHOIEKCOB B 0003HaYEHUH
KJIaCCOB YIIPOYHEHHOUN M TeEpMOMeXaHN4YeCKU YIIPOYHEHHON CTEPKHEBOM apMaTypPhI
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IJIT OOHOCHIOMHEBIX U ABYXCIIOMHBEIX KOHCTPYKIIUM U3 S4EUCTOT0 OeToHa
TIIPOU3BOAUTCHA B COOTBETCTBUU C IipuMed. 1, 2, 3. 2.17 CHull 2.03.01-84.

2. B pmanpHeiimeM B [Tocob6uu UCIIONB3YIOTCS CIIELYIONIe TEPMUHEI:

CTepKeHb - 711 0003HauYeHUsI apMaTyphl II000T0 fuaMeTpa, BUuaa U Ipoduiis
He3aBUCUMO OT TOT'0, IOCTaBJIsIeTCs JIX OHAa B IPyTKax UM MOTKax (6yxTax);

ouameTp d o603HaYaeT HOMUHAILHBIN TUaMeTpP CTEPKHsI, eCIIM He OTOBOPEHO
oco0o0.

2.16 (2.18). Beibop apMaTypPHBIX CTajiel CleayeT IIPOU3BOOUTH B
3aBHCHUMOCTHU OT THIIa KOHCTPYKIIMY, HATUYHUS ITPEeABapPUTEIbHOTO
HaMPsI2KeHUsI, a TakKXkKe OT yCJIOBUM BO3BEIEHUS U 3KCIITyaTalluu
30aHUS UJIU COOPYKEHHUS B COOTBETCTBUU C 1I. 2.19.

2.17 (2.19). B xauecTBe HeHanpsraeMou apMaTyphl
Kene300eTOHHBIX KOHCTPYKIIUYM ClIeQyeT ITPEeUuMYIleCTBEHHO
IIPUMEHSATh:

a) CTepXKHEBYI apMaTypy Kiacca A-III;

6) apMaTypHYIO IPOBOJIOKY AuaMeTpoM 3-5 MM Kjacca Bp-I (B
CBapHBIX CETKaX M KapKacax);

OOIIYCKa€eTCsd TaKXKe IIPUMEHATH:

B) CTEPXKHEBYIO apMaTypy KiaccoB A-II u A-1 g1 nonepedyHou
apMaTyphl, a TaKXKe B KaueCTBe IIPOOOJIbHOU apMaTyphl, eClIU Opyrue
BUBI apMaTyphl HE MOTYT OBITH UCIIOJIb30BAHHI.

Henanpsraemas pabodas ¥ KOHCTPYKTHUBHAs apMaTypa B
KOHCTPYKIUSAX U3 TUYEUCTHIX O0E€TOHOB [OIXKHA IIPUMEHSTHCS B BUOE
CBapHBIX KapKaCoOB U CETOK.

2.18. B kauecTBe HanpsaraeMou apMaTyphl IpeaBapuTeIbHO
HAITPSKEHHBIX OBYXCIONHBIX KeJIe300€ TOHHBIX 3JIEMEHTOB 13
SIYENCTHIX OETOHOB IIPHU JJINMHE [0 12 M BKITIOY. MOXKET IMPUMEHSIThCS:

a) apMaTypHas MIpoBoOJIoKa KiaccoB B-II; Bp-II;

0) ropssuekaTaHasi apMaTypa KiaccoB A-V; A-VI;

I') HOIIyCKaeTCs IPUMEHSATh CTEPXKHEBYIO apMaTypy Kiaccos A-IIIs,
A-IV.
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2.19 (2.23). ITpu BEIOOPE BUOA ¥ MapoOK CTaJIu AJISI apMaTypHI,
yCTaHaBIUBaeMOU 110 pacyeTy, a TaKXKe IIPOKaTHBIX CTajley O
3aKJIagHBIX JeTajled JOJIXKHEI YUYUTHIBAThCSA TeMIlepaTypPHBIE YCIIOBUS
9KCIJIyaTalluu KOHCTPYKIIMU U XapaKTep UX HarpyKeHUsl COTJIaCHO
o06si3aTenbHBIM ITpumoxkenusM 1 u 2 CHull 2.03.01-84.

B knMMaTH4YeCKMX 30HaX C paCYeTHOU 3UMHEHN TeMIIepaTypou HUXKe
MuHyC 40°C mpu IpoBEeHNN CTPOUTETbHO-MOHTAXKHBIX PaboT B
X0JIOOHOE BpeMs rofia HecyIas CIIoCOOHOCTh B CTauM BO3BeNEeHU S
KOHCTPYKLHM C apMaTypoU, OOIIyCKaeMOU K TPUMEHEHHNIO TOJIBKO B
OTaIlJIMBaeMBIX 3TaHUSX, MOJIXKHA ObITh 0OecrievueHa UCXOOs U3
pacyeTHOTO CONPOTHUBIEHUS apMaTypPHl C ITOHUKAIOITAM
Ko3ppuiuerToM 0,7 1 pacdeTHOU Harpy3Ku ¢ KO3PPUIIMEeHTOM
HaJeXXHOCTH 110 Harpy3ke gf = 1.

2.20 (2.24). [Ins1 MOHTAXXHBIX (IOOBEMHLIX) IIETEJIb 3JIEMEHTOB
COOPHBIX Ke1e300eTOHHBIX 1 0@ TOHHBIX KOHCTPYKITUM IOJIXKHA
MIPUMEHSITLCSA TopsAdYeKaTaHasd apMaTypHas cTajb Kiacca Ac-II mapku
10T'T u kymacca A-I mapok BCt3cn2, BCt3nc2.

B cny4ae, eciii BO3MOXK€EH MOHTaX KOHCTPYKIUU IIPU PacCyeTHOU
3UMHeU TeMIiiepaTtype Huxke MuHyc 40 °C, Oyt MOHTaXHBIX I1eTeJIb He
OOIlyCKaeTCs IIPUMEHATh CTajib Mapku BCT2mnc2.

HopmaTuBHBIE U pacyeTHbIE XapaKTEPUCTUKU apMaTyphl
2.21. HopmaTuBHBIE CONIPOTUBNIEHUS Rspy OJIs1 OCHOBHBIX BUIOB
CTEePKHEBOU U IPOBOJIOYHOU apMaTyphl IPUBEIEHEl COOTBETCTBEHHO B

Tabnm. 9 u 10.

Tabmnuia 9 (19)

CrepxkHeBas HopMaTHBHEIE COIIPOTUBIIEHHUsI PacTsakeHunio Rsn 1 pacueTHEIE
apMaTtypa COIIPOTHUBIIEHUS PACTIKEHHUIO OIS ITPEeIeIbHBIX COCTOSIHUN BTOPOH
KJjlacca rpyunst Rg ser, MIla (xkrc/cm?)
A-1 235 (2400)
A-II 295 (3000)
A-TIT 390 (4000)
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A-IV

A-V

A-IlIB

A-VI

590 (6000)

785 (8000)

540 (5500)

980 (1000)

Tabmnuma 10 (20)

[IpoBonouHas
apMarypa
KJjlacca

HOuameTp,
MM

HopMaTHBHEIE COIIPOTUBIIEHHS pacTsaxeHnio Rsn u
pacyeTHLIE COIIPOTUBIEHUS PACTAXKEHUIO OIS
IpefenbHbIX COCTOSTHUN BTOPOU I'PYIIIIEI Rs,ser, MIIa
(KFC/CMZ)

Bp-1

O~ W

410 (4200)
405 (4150)
395 (4050)

B-1I

3O Uk W

1490 (15200)
1410 (14400)
1335 (13600)
1255 (12800)
1175 (12000)
1100 (11200)

Bp-1II

03O Ul kW

1460 (14900)
1370 (14000)
1255 (12800)
1175 (12000)
1100 (11200)
1020 (10400)

[Ipumevyanue B Tabn 10 mpuBemeHB BUAL apMaTypPhl, IPUMEHEHUE KOTOPHIX
1esiecoob6pa3Ho B KOHCTPYKIUSX U3 STYEHUCTOT0 OETOHA.

2.22. PacyeTHBIE COITPOTUBIEHUS apMaTyPhl PACTSIKEHUIO s
OCHOBHBIX BHU[IOB CTEPKHEBOM U IIPOBOJIOYHOM apMaTyphl TPUBEOEHH B

Tabm. 11 u 12.
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CrepKHeBas PacueTHBIE COTPOTUBIEHUS apMaTypPHl
apMmaTtypa IJ1 IpefesibHBIX COCTOSTHUM mepBou rpynnsl, MIla (K]"C/CMz)
KJIacca
pPacTsaKeHUI0 C2KaTHIO
IIPOMOJIbHOM | IIOIIEPEYHON (XOMYTOB M OTOTHYTHIX | IPOAOJILHOM
Rs CTep}KHefI) st Rsc
A-1 225 (2300) Rsw gsw8 225 (2300)
A-I1 280 (2850) (cM. Tabn. 13) 280 (2850)
A-TIT
OIVaMeTpoM,
MM:
6-8 355 (3600) 355 (3600)
10-20 365 (3750) 365 (3750)
A-IV 510 (5200) 400 (4000)
A-V 680 (6950) 400 (4000)
A-VI 815 (8300) 400 (4000)
A-TIIB c
KOHTPOJIEM:
YOJIUHEHUS U 490 (5000) 200 (2000)
HanpsKeHUsd
TOJILKO 450 (4600) 200 (2000)
YOJIMHEHUS

[Ipumeuvanusa 1. B cBapHEIX KapKacax OjIs XOMyTOB U3 apMaTypHI Kjiacca A-III,
IVaMeTp KOTOpPBIX MeHbIIe 1/3 muaMeTpa MPOOOJIBLHEIX CTEPIKHEN, 3HaUYeHUI Rsw

OIpUHUMAITCA paBHEIMU 255 MIla (2600 krc/cm

2).
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2. PacueTHbIE CONIPOTUBIEHUS PACTAHYTOU IOIIEPEYHON apMaTypH U CKaTou
IPOOOIbHOY MPUHUMAIOTCS C y4eTOM K03 UIIMEeHTOB, YKa3aHHBIX B II.10. 2.23, 2.24

u Tabm. 13.
Tabnuia 12
PacueTHBIE COIPOTUBIIEHUSI apMaTypPHI [JIsI TPeIeIbHBIX
cocTosTHUM nepBoi rpynnsl, Mlla (krc/cMm
[IpoBoJIOYHAas flua-
MeTp, pPacTsIXKeHUIO CXKaTHIO
apMaTypa
Kjacca MM
OIPOOOIBHOM MoIepevYHoM (XOMyTOB M OTOTHYTHIX R
Rg crepxuei) Rsw s¢
Bp-I 3 375 (3850) Rsw gsw 375
4 365 (3750) (cm. Tabm. 13.) (3850)
5 360 (3700) 365
(3750)
360
(3700)
B-II 3 1240 400
4 (12650) (4000)
5 1180 400
6 (12000) (4000)
7 1110 400
8 (11300) (4000)
1050 400
(10600) (4000)
980 (10000) 400
915 (93000) (4000)
400
(4000)
Bp-II 3 1215 400
4 (12400) (4000)
5 1145 400
6 (11700) (4000)
7 1045 400
8 (10700) (4000)
r‘j\ PazHeleHe peknatbl B J0KHeHTax M Ha caite 23
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980 (10000) 400
915 (9300) (4000)
850 (8700) 400
(4000)
400
(4000)

Tabnuma 13

PacueTHBIE COTPOTUBIEHUS PACTAKEHUIO ITIOIIEPEYHOU Rswy
u cxkKaTtou Rsc apMaTtypsl, MIla (KFC/CMZ),
Apmatypa IIpU KJIacce S4eucToro 6eToHa I10 ITPOYHOCTH Ha CXKaTue

B1 (B1,5| B2 |B2,5|B3,5| B5 | B7,5| B10 |B12,5| B15

255 | 380 | 510 | 640 | 900 |1270| 1900 {2550 3200|3800

ITonepeuHas 25 |37.5| 50 |62,5|87.5( 125 |187.,5| 250 | 310 | 375

Cxkarast nmpomonbHas | 230 [ 250 | 270 | 295 | 340 | 390 | 390 | 390 | 390 | 390
235012550(2750|3000|3450(4000| 4000 14000|4000 {4000

IlIpumewanus 1.Hapm yepTol maHbI KIacChl 6€TOHA IO IIPOYHOCTH U
pacueTHble conpoTuBnenusi, Mlla; mom 4epTou - pacdeTHEIE COITPOTUBIIEHUS, KI'C/

CM2.

2. PacyeTHbIE COIIPOTHUBIIEHUS apMaTypPHl AaHbI C y4eTOM K03bDULIneHTOB
yciioBul ee paboTH B 6eToHe KinaccoB B15 u HuXKe:

IJISI C3KATOoH

apMaTypsl
190 +40 B
Fra = - 21
s

«  TOoHepedYHOoUu

=Egl;

RS #

»

Fag
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2.23. PacueTHbEIEe COIPOTUBJIEHUS apMaTyphl CXKaTuio Rsc,
HCIIOIb3yeMble IIPU pacdyeTe KOHCTPYKLHUH 10 TpefaeIbHBIM
COCTOSTHUSIM TI€PBOM T'PYIINHI, IPUHUMAIOTCS 1Mo Tabsn. 11 u 12 ¢
y4eToM K03(DDUITMEeHTOB yCII0BUM paboTH gsg 1mmo Tabmn. 14 u He 6osee
BEIUYMH, YKa3aHHHBIX B Tabm. 13.

Tab6mnuna 14 (27)

KoadduiueHT ycnoBui
paboTrl gs9 npu apMaTtype
3amuTHOE HOKPHITHE
TJIagKou IIepuognu4vIeCcKoro
npodus
1. LleMeHTHO-TIOIUCTUPOIPHOE UJIU JIaTEKCHO- 1 1
MUHepalIbHOe
2. lleMeHTHO-OUTYMHOE (XOJIOOHOE) IPHU
OuaMeTpe apMaTyphl, MM:
CB. 6 0,7 1
oo 6 0,7 0,7
3. butymMHoO-cunukaTHoe (ropsdee) 0,7 0,7
4. BUTyMHO-TJIMHUCTOE 0,5 0,7
5. CnaH1ebuTyMHOE, IIeMEHTHOEe 0,5 0,5

2.24. PacyeTHEBIE COIIPOTUBJIEHUS IIOIIEPEYHON apMaTypHL B
KOHCTPYKIHUSAX U3 TYeUCTOro 6eToHa npu paboTe UX 110 HaKJIOHHBIM
CeYeHUsIM Ha [IeHCTBUE IIOIEePEeYHOM CUJIBl U U3rubalollero MOMeHTa
IIPpUHUMAIOTCS 1Mo Tabs. 13.

2.25. [InvHa nepefgadyu HanpsakKeHus lp OJs1 HanpsaraeMou
apMaTyphl ABYXCIOMHBIX KOHCTPYKIIMM OIIpeaesisieTcs COTrIacHO II.
2.29 CHulI 2.03.01-84.

2.26 (2.30). 3gayeHusa MOy YIPYroCcTU apMaTypsl Es
IIPUHUMAIOTCS 1o Tabs. 15.

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

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 25


http://www.complexdoc.ru/ntd/388813

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

Tabnuia 15 (29)

Kracc apmatypet Mopyne ynpyroctu apmMaTtyph Eg X 10'4, MIlIa (K]"C/CMz)
A-1, A-I1 21 (210)
A-TII 20 (200)
A-1V, A-V, A-VI 19 (190)
A-IlIBs 18 (180)
Bp-1 17 (170)
B-II Bp -II 20 (200)

3. PACYET 39JIEMEHTOB BETOHHBIX U 2KEJIE3OBETOHHDbIX
KOHCTPYKIIUM U3 AYEUCTBIX BETOHOB

110 IMPEOEJIBHBIM COCTOSHUAM ITEPBOM I'PYIIIIbI

PACYHET BETOHHBIX 3JIEMEHTOB I10 ITPOYHOCTH

3.1 (3.1). PacyeT 1o MpoYHOCTH OETOHHBIX 3JIEMEHTOB OJI?KEH
ITPOU3BOOUTHCS AJISI CEYHEHUWM, HOPMa/JIbHBIX K UX ITPOOOIBHOM OcU. B
3aBUCHUMOCTH OT YCJIOBUIM PAOOTHI 3JIEMEHTOB OHM PACCYUTHIBAIOTCS
0e3 yyeTa, a TakKXKe C Y4eTOM COIIPOTHUBJIEHUSI OeTOHA PACTAHYTOMN
30HHI.

be3 ydeTa conpoTuBieHUs: 6€TOHA PaCTSHYTOM 30HBI ITPOU3BOAUTCS
pacuyeT BHELIEHTPEHHO CXKAaThIX 3JIEMEHTOB, YKa3aHHEIX B 1. 1.7a CHull
2.03.01-84, npuHUMas, 4TO OOCTUXKEHUE IIPEeNesIbHOIO0 COCTOSHUS
XapaKTepu3yeTcs pa3pylleHnueM cKaToro 6eToHa.

CompoTuBjieHrne OeTOHa CXKATHIO YCIIOBHO IIPEICTABIISIETCS
HaNOPSI2)KEeHUSIMH, PaBHBIMU Rp, paBHOMEDPHO pacHpeneeHHbIMU 10
4aCTH C2XKaTOU 30HBI CEYEHUS - YCIIOBHOU CXKaTou 30He (4epT. 1) -
COKpallleHHO, UMEeHYeMOH B maJbHEeHNIIeM CKaTOW 30HOM OeToHa.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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YepT. 1. CxeMa ycuiIuu 1 3I0pa HallpsAXKEHUU B CEUYEeHUH,
HOPMAaJILHOM K IIPOJOIbHOM OCH BHEIIEHTPEHHO CXKaTOro 6€TOHHOTO
3JIeMeHTa, PaCCUYUTHEIBAeMOT0 II0 IPOYHOCTU 6e3 yuyeTa
COTIPOTUBJIEHUM OETOHA PACTSIHYTON 30HHI

C y4eToM CONPOTHUBIIEHUSI O€TOHA PACTSIHYTOM 30HBI TPOU3BOOUTCS
pacyeT 3J71eMeHTOB, YKa3aHHBIX B 1. 1.76 CHull 2.03.01-84, npuHUMas,
4YTO OJOCTHUXKEHUE NPEeOeIbHOT0 COCTOSHHUS XapaKTepu3yeTcs
pas3pylieHreM 0eToHa PACTSIHYTON 30HHI (TOSIBIEHUEM TPEInH).

Hpe)IeHbeIe YCHUiius OomnmpenejidioTCa NCX0O4 U3 CIIeOYIOIINX
IIPpenIroChIIOK:

ceueHHs mocie medopMaluil 0OCTAITCS IIJIIOCKUMU;

HauboJIbIllee OTHOCUTEJILHOE VIJIMHEeHHEe KPalHero pacTIHYTOTO
BOJIOKHa O6eToHa paBHO 2Rp/Eb;

HaIpsi2KeHus1 B 0eTOHEe CKAaTOM 30HHI OTIPEAESISTIOTCS C Y4eTOM
YIIPYTUX (a B HEKOTOPHIX CIydasiX U Heynpyrux) nedbopmanuii 6eToHa;

HaIpsiKeHus: B 0eToOHe PaCcTSAHYTOM 30HBI pacupenesieHbl
pPaBHOMEPHO U PaBHBI Rpt.

KpoMe Toro, monxKeH MPOU3BOOUTHCS pacuyeT O€TOHHBIX 3JIEMEHTOB
Ha MeCTHOe [eNCTBUe Harpy3Kku (cMsTue) corjacHo 1. 3.30.

BHeHeHTpeHHO Ci2KaTbI€é 3JIEMEeHTbI

3.2 (3.2). [Ipu pacueTe BHEIIEHTPEHHO CXKAThIX O TOHHHIX
3JIEMEHTOB [I0JI?K€H IPUHUMAThCS BO BHUMaHUE CITy4alHbBIN
9KCIIEHTPUCUTET ITPOAOJIbHOTO YCUIIUS €q, OTIPEIesIIeMbIM COTIacCHO
yKazaHusaM 1. 1.18.

3.3 (3.3). [Ipu rubkocTH 371eMEeHTOB lo/i > 14 HeoOXoouMO
VUYUTHIBATh BIUSIHUE HA UX HECYIIYI0 CIOCOOHOCTh IPOrubdoB B
TIJIOCKOCTH 9KCIIEHTPUCUTETA MPOOOJIbHOI0 YCUINS U B HOPMaJIbHOM K
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HEeM MJIOCKOCTU MYTEM YMHOXKEHHUS 3HAaUYEeHUU ep Ha KoadppuiineHT h
(cMm. mm. 3.6).

B ClIydae pacCdeTa U3 IIJIOCKOCTHU IKCHEHTPHUCUTETa ITPOOOJIBHOT'O
YCHUJINSA 3HAYEHUEe €p IIPMHUMAETCSA PABHBIM 3HAYEHUIO CJ'IY‘-I&fIHOl"O
9KCIOEHTPUCHUTETA.

[TpuMeHeHNE BHEIIEHTPEHHO CXKaThIX OETOHHBIX 3JIEMEHTOB HE
OOMyCKAaEeTCs IMTPU 3KCLEHTPUCUTETAX ITPUJIOKEHUS ITPOIOTHbHON CUJITHI
C y4eToM nporuboB eph, MPEBHIIIAIOIINX:

a) B 3aBUCHUMOCTH OT COUYeTaHUSA HarpPy30K:

IIPY OCHOBHOM COYETaHUHU - 0,9y,
« 0COOOM»- 0,95y,
0) B 3aBUCUMOCTH OT KJjlacca 6eTOHa o IMpoYHoCTHU: (Y - 2).

3mech VY - paCCTOodHHE OT LTIEeHTPa TAXKEeCTHU Ce4YeHUudg OO HauboJjiee
C2KaTOIr' 0O BOJIOKHaA 6eTOHa, CM.

3.4 (3.4). Bo BHEIIEHTPEHHO C3KAThIX OETOHHLIX 3JIEMEHTaXxX B
ciy4dasiX, yKkasaHHBIX B IT1. 5.48 CHuwull 2.03.01-84, HeobxoamuMo
rpeaycMaTpuBaTh KOHCTPYKTHUBHYIO apMaTypy.

3.5 (3.5). PacueT BHEIIEHTPEHHO CXKaThIX OETOHHEIX 3JIEMEHTOB (CM.
yepT. 1) JoKeH IPOU3BOOUTHLCS U3 YCIIOBUS

N £ a Rp Ap,
(1)

roe Ap - IIomiagb CeYeHus CKaToU 30HBI OeTOHA, onpenensieMast U3
YCJIOBHS, YTO €€ LIEHTP TSIXKEeCTHU COBIIajaeT C TOUKOU
IIPUJIOKEHUS PABHOLEUCTBYIOIlEN BHEIIIHUX CUJI.

I719 371eMEeHTOB ITPSIMOYTOJILHOTO CedeHUsi Ap OIpenensieTcs o
dbopmyne
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_ _ 2.1
of )

(2)

BHelleHTpPeHHO cxKaThle OETOHHBIE 3JIEMEHTHI, B KOTOPHIX IIOSIBJIEHHUE
TPEIIVH He OONYCKaeTCs M0 yCJIOBUSIM 3KCIIyaTaluu (4epT. 2)
HEe3aBUCUMO OT pacyeTa u3 ycyioBus (1), HOIXKHBI OBITH ITPOBEPEHEI C
y4eTOM CONPOTHUBIEHUS OeTOHa pacTIHYTOU 30HH (cM. 1. 3.1) u3
YCJIOBUS

N« mqétwpl

Eﬂ?l'.i' -

/
g

Yeprt. 2. CxeMa yCUIUU U 3[MI0Pa HAIPAXKEHUU B CEUeHUHU, HOPMaJIbHOM
K IIPOOJIbHOM ocu n3rnbaeMoro (BHEIIEHTPEHHO CKAaToro) 6€TOHHOTO
9JIeMEeHTa, paCCYUTEIBAEMOT0 I10 IPOYHOCTHU C yYE€TOM COIPOTUBJIEHUS
pacTAaHyTOM 30HH OeTOHA

ZE

I17151 971eEMEeHTOB IIPSAMOYTOIBHOTO CeYeHHUs yCJIoBUe (3) UMeeT BU[
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W< 1,75aR, b
be 1] _
b

(4)
B dopmynax (1) - (4):
h - koapdunueHT, onpengenseMmon mo popmyne (9);
a - Ko3(pGUiMeHT, IPUHUMaEeMbIN PaBHBIM:
IJISI aBTOKJIABHEIX SSYEUCTHIX O0ETOHOB -0,85;
« HEaBTOKJIQBHBIX « - 0,75;
Wpl - MOMEHT COIIPOTUBJIEHUSI CeYEeHUsI ISt KpaHero pacTsaHyTOT 0

BOJIOKHA C Y4eTOM HeyInpyrux nedhopMaliuii pacTIHyTOro 6eToHa,
onpenessieMbIi B IIPEATIOIOKEHUU OTCYTCTBUS ITPOAOILHOMN CUIIHI 10

dbopmyne

21,

- ;

(9)

Ty

Rb,.ser ,

p=16-

(6)

I - pacCTOsSIHHE OT IIeHTPa TSIXKEeCTHU CeYeHUS OO0 SIOPOBOM TOUYKH,
HauboJlee ymajeHHON OT PACTSIHYTOM 30HBI, OIIPEessieMoe I10

dbopmyne

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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r =;ﬁg
; (7)

IIOJIOZKEeHHne HYHGBOfI JINMHUU oIlpeneideTCd U3 YCIIOBUAd

(8)

h 0 - MOMEHT MHEPIINH IIJIOIMagnu CEYEeHUA CKaToOM 30HBI OeTOHA
OTHOCHUTEIJIBEHO HYHeBOfI JINHUU;

Sbho ¥ Sht - CTaTUUECKUIN MOMEHT IIJIOIIaAU CeUYeHUsI COOTBETCTBEHHO
CKaTOH U PaCTSAHYTOM 30H O€TOHA OTHOCUTEJIbHO HYJI€BOU JIMHUY;

X - BBICOTA C2KATOM 30HLI OETOHA.
3.6 (3.6). 3HaueHue Ko3ppuimeHTa h, y4YUTHIBAIOIIET0 BIUSIHUE

rmporuba Ha 9KCIEHTPUCUTET IPOIOOIbHOIO YCUIUS €, CIIENyeT
onpenensaTh no gpopmyne

(9)
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roe Ncr - YCIIOBHASI KpUTHYECKas CUila, ormpenesseMas 1o GopMmye

4R 011

N ]
@? |01+4

74

+0,1

(10)

raoe jl - KoagpPUIHUEeHT, YIUTHIBAIOIINYU BIUIHNUE OJIUTEJILHOTO
OeMCTBUS HaTrPy3KHU Ha ITPorud 371eMeHTa B IpeaejIbHOM COCTOSTHUH,
pPaBHEINI

M;
=1+
A ﬁM ,
(11)

HO He Ooyee | + b.
3mechb b - KoadpuiinmeHT, IPUHUMAaEMbBIM B 3aBUCUMOCTH OT BUIa
sSIYenCcTOro 6eToOHa PaBHBIM: IJIsI aBTOKJIABHOTO - 1,3, mis

HeaBTOKJIaBHOTO - 1,5;

M] - MOMEHT OTHOCUTEJIPHO PACTIHYTON UIU HauMeHee CXKaTou
rpaHU CeYeHHUsS OT JeNCTBUS IIOCTOSTHHBIX U OJIUTEJIbHBIX Harpy30K;

M - To ke, OT JeHCTBUS IIOCTOSIHHEBIX, IJINTEJILHLIX 1
KPaTKOBPEMEHHKIX Harpy30K;

lo - pacyeTHas OnuUHA 3JIeMeHTa, ollpeneseMas 1o tabm. 16;

de - K03pGUIIMEHT, IPUHUMaeMBIN PaBHBIM €o/h, HO He MeHee
BEJIMYHHEI
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8o =05~ 0,01%—0,01&

(12)
roe Rp npuruMaeTcsa B Mlla.

Ecnu usrubaroiiyue MOMEHTHI (MJIU 9KCIEHTPUCUTETHI) OT ITIOTHOU
HArpy3KU U OT CYMMBI IOCTOSAHHBIX U OJINTEJIbHEIX HAarPY30K UMEIOT
pa3Hble 3HAaKU, TO IPU abCONMIOTHOM 3HAaYEeHUU 9KCIEHTPUCUTETA
IIOJTHOM HArpy3KHU eo, npeBuitnatoniem 0,1 h, npuHUMawT j| = 1; ecnu
3TO YCJIOBUE He YOOBJIETBOPSIETCS, 3HaUEHUeE j| IPUHUMAETCS PaBHEIM

g
@ =@ 10 (I-g) =,

# , roe jl1 ompenensioT 1o dopmyte (11), mpuHUMas
M paBHBIM IIPOU3BEAEHUIO IPOAOILHOU CUJIbl N Ha pacCTOsIHHUE OT
LIeHTpa TAXKECTU CeYeHUs [0 COOTBETCTBYIOIEU I'PaHU CEeYEHUS.

[Tpu pacueTe OETOHHBIX 3JIEMEHTOB, UMEIOIIUX HEe CMellaeMble
OTIIOPHI, 3HaYeHUsa Ko3dduiimenTa h TpUHUMAIOTCS OJIsI CEYEHUS B
CpeOgHeU TpeTH OJIMHEL 371eMeHTa 1o ¢opmyie (9), a O cedeHUH B
rnpenesiaxX KpaHUX TPeTeu OJIMHEL 3JIEMEHTa - IIyTeM JIMHEMHOU
WHTEPIOJISIIINY, IPUHUMAasI B OIIOPHBIX CEYEeHUSIX 3HaUueHus h paBHBIMU
eOuHUIlEe.

Tabnuiia 16
PacueTHas
XapakTep OnupaHus 311€eMEHTOB
onuHa lo
7151 CTeH, OnUPAaKLIUXCS BBEPXY U BHU3Y:
a) IIPU IMIapPHUPAX Ha OIBYX KOHIIAX, HE3aBHUCUMO OT BEJIMYUHBI H
CMeIleHUs OIIop
0) mpu 3aleMIeHUY OQHOTO U3 KOHIIOB ¥ BO3MOXKHOM
CMeIleHUHU OTIoP:
('j PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe
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OJIs MHOTOITPOJIETHRIX 3TaHUU 1,25 H

«  OOHOIPOJIETHBIX « 1,5H

IT puMedYaHHe. H - BrICOTa CTEHH B IIpepgeiiax 3Taxa 3a BhIYeTOM TOJIITHMHBI
IIJINTHI IIEPEKPBITHUA.

3.7. PacueT cxKaThIX OETOHHBIX 3JIEMEHTOB (ITPU KOCOM
BHEILIEHTPEHHOM CIKaTHM) IIPOU3BOOUTCS 0 popmyie (1), Ipu 3TOM:

a) IUIoIagb CeYeHUs CXKaTou 30HB 0eToOHa Ap YCIIOBHO
IIPUHUMAaETCS B BUIE NPAMOYTOJIbHUKA, [IEHTP TAXKECTU KOTOPOTO
COBIIaflaeT C TOYKOW IPUJIOKEHUS CUJIBI U IBE CTOPOHBI OTPaHUYEHEI
KOHTYPOM CedYeHHUs 371eMeHTa (4epT. 3), IPHU 3TOM

be =2Cp = 2 (yb - eoy)
, (13)

hc = 2Ch = 2 (yn - eox)
(14)

B popmynax (13) u (14):

Cp u Ch - pacCTOSSHUS OT TOUKH IIPUJIOKEHUST CUIBI A0 OIUKAUIIUX
TPaHUI] CEYEHUS.

A-A B b
: N ny
: — ]
= ]— [!I|IEH||=?.1 <] |l [!IHH
-, o 1
r‘r&_ %‘_Iﬁ!“i 1 |
FA1e, | 1
:’F 'f.;ﬁ%i_ll, o ot
R .
B Is ' L
e |1
L] I
yi A

Yeprt. 3. CxeMa pacHoioKeHUs YCUINN U 3II0pa HAIPSIXKEeHUU B IOEepedHOM
ceyeHUU OETOHHOIO 3JIEMEHTa ITPU KOCOM BHELIEHTPEHHOM CXXaTuu
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[Tnomans YCHOBHOﬁ CXaToM 30HBEI OeTOHA PaBHa:

Ab =4 (yh - eox) (yb - eoy)
; (15)

0) BIUSTHUE TMPOOOJILHOTO U3ruba YYUTHIBAETCS B COOTBETCTBUU C II.
3.6, Tpu 3TOM BEMUYUHH h U d oIpeensiioTCs B ABYX BapuaHTax:

1) IIP1 BBEICOTE CE€YEHUAd hu IKCIEHTPUCHUTETE €ox - B HAIIPABJIEHUH
h;

2) Ipu BHICOTE CedyeHusi h = b U 3KCIIeHTPUCUTETE €y - B
HallpaBJIeHUu b.

[Tpu oByX BapmaHTax 3HaUYeHHUS h 3a paCyeTHYIO HECYIIYIO
CIIOCOOHOCTD, IPUHUMAETCSI MEHbIIIasd U3 3HaYeHUM, BLIYNCIIEHHBIX I10
dbopmyne (1). ITpoBepka HeCYyIIeH CIIOCOOHOCTHU C YUYETOM
COTIPOTUBJIEHUST O€TOHA PACTSIHYTOM 30HBI U COOTBETCTBYIOIIEM
HallpaBI€HUHU ITPOU3BOOUTCS 10 popmynam (3) u (4).

3.8 (3.7). PacueT anemMeHTOB OETOHHBIX KOHCTPYKILIMM Ha MECTHOE
cxkaTue (CMATHE) CliedyeT BBIIIOIHATH corjacHo m.um. 3.30.- 3.31.

PacyeT OTIOpHBIX CEYEHUM CKATHIX 3JIEMEHTOB KOHCTPYKIIMM B
30HaX, MPUMBIKAIOIIUX K TOPU30HTAIbHLEIM PAaCTBOPHEIM IIIBaM,
IIPOM3BOOUTCS B COOTBETCTBUM C IIPUIIL. 4.

HN3rudaemMsbie 3/ iIeMEeHThI

3.9 (3.8). PacueT u3rubaeMbx OETOHHBIX 3JIEMEHTOB (CM. YepT. 2)
OOJI?KEeH ITPOU3BOOUTHCSA U3 YCIIOBUS

M £ a Rpt Wpi,
(16)

roe a - Ko3(ppuuueHT, IPpUHUMAaEMBIN COTJIaCHO II. 3.5;

Wpi - onipepenseTcs 1o dopmyie (5); [y 371eMEeHTOB
MIPSIMOYTOJILHOTO CeYeHUs IIPUHUMAETCS PAaBHBIM:
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_ bk

"o3s
(17)

PACYET 2KEJIE3OBETOHHBIX 3JIEMEHTOB I10 ITPOYHOCTH

3.10. PacueT 1o MpOYHOCTHU 3JIEMEHTOB K eJ1e300€ TOHHBIX
KOHCTPYKIHUHU JOJI?KEH ITPOU3BOOUTHCS OJIsI CEYEHUM, HOPMAaJbHBIX U
HAKJIOHHBIX K UX ITPOOOJIbHOM ocHU. [Ipn He0OXOOUMOCTHY HOIXKEH
IIPOMU3BOOUTHCS pacyeT Ha MECTHOE CMSITHE.

Pac4yeT 110 MPOYHOCTH CEYEeHHH,
HOPMAaJILHBIX K IIPOI0JILHON OCH 3JIEMEeHTa

3.11 (3.10). IIpegenbHble YCUIUSA B CEU€HUU, HOPMAJIbHOM K
IIPOJOJILHOM OCH 3JIEMEHTA, CJIeyeT OIPeNeiaiTh UCXOOs U3
CIeOyIOLINX IPENIIOCHIIOK:

COIPOTHUBJIEHHE OETOHA PACTSIKEHUIO IPUHUMAETCSI PaBHBEIM HYITIO;

COIIPOTHBJIEHHE OeTOHA CXKATHIO IIPECTABIISIETCS HAIPIXKEeHUSIMH,
PaBHBIMK Rp, paBHOMEPHO pacupeneIeHHEIMU 10 CXKAaTOM 30He
O0eToHa;

pacTATUBAIOINNE HANPSIXKEHWS B apMaType NPUHUMAIOTCS He 0ojiee
PacYeTHOTO COITPOTUBIEHUS PACTIKEHHUIO Rs;

CXKUMaloIle HallPsAXKeHUs B apMaType NpUHUMaloTCs He Ooiee
pacuyeTHOIr 0 COIIPOTUBJIEHUS CKATUIO Rsc.

[Ipyu HanW4uU B 3JIEMEHTE HaApAraeMoOUd ¥ HeHapsaAraeMou
apMaTyphl U3 CTaJIu Pa3JIMYHBIX BUOOB U KJIaCCOB KaXKObIU BUM, U
KJIaCC apMaTyphbl BBOOAT B pacyeT IIPOYHOCTU CO CBOMMU pPaCUYeTHBIMU
CONPOTHUBJIEHUSIMHU. B 3TOM CiIydae B paCuyeTHHIX (pOpMyJiax
npousBeneHus RsAs U Rsc As¢ 3aMeHSAI0T CyYMMOU IIPOU3BENEHUU
paCyYeTHBIX COIIPOTUBJIEHUU KaxKJ0T0 BUa apMaTyphl Ha
COOTBETCTBYIOIIME IIJIOIaAU UX CEYEHUM, a IpousBeneHusa RsSso u
RscSso¢ 3aMeHSAI0T CyMMOU ITIPOU3BENEHUN paCcyeTHBIX
COIIPOTHUBJIEHUUN apMaTyphl Ha CTaTUYECKUE MOMEHTHI
COOTBETCTBYIOIIUX IJIOIIafled CeYeHU apMaTypHI.

PacueT OBYXCIIOMHBIX 3JIEMEHTOB I10 MIPOYHOCTH IIPU PaCIIOJIOKEHUN
CJI0s1 TsI2KeJioro 6eTOHa B PACTSIHYTOM 30HE IIPOU3BOOUTCS TaK XKe, KakK
U IOJIs OOHOCJIOMHBIX TYeUCTO OETOHHBIX 9JIEMEHTOB; ITPU pacyeTe 1o
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medopMaIiusM IPOYHOCTD TSAKEJIOT0 0eTOHA MPUHUMAIOT PAaBHOI eTo
KJIaCCY, YKa3aHHOMY B IIPOEKTE.

B Takux s7eMeHTax II0JI0XKeHHe eHTPpa TSXKEeCTH IIJIOIIaau BCero
ceyeHus OeTOHA UJIA ero CKaTOH 30HBI, a TaKXKe CTaTAYECKUe
MOMEHTEHI CJIefyeT OIIPeIesisaTh, IIPUBOMOS BCe CeUeHUS K KIaCCy
sIYeHCTOro 0eToHa.

3.12 (3.11). PacueT ceyeHU, HOpMaIbHLIX K IPOOOIBHON OCHU
3JIeMeHTa, Korfa BHENIHSS CUjla JENUCTBYET B IIJIOCKOCTU OCH
CUMMETPUHU CEeUYEeHHUS U apMaTypa CoOCpeloToYeHa y
TEePIEHOUKYJIIPHBIX K YKa3aHHOM IIJIOCKOCTU T'PaHel 3JIeMeHTa,
clenyeT IMTPOU3BOANTh B 3aBUCUMOCTU OT COOTHOIIIEHUST MEXKOY
3HAaYeHHNEeM OTHOCUTEILHOM BBICOTHI C3KATOM 30HBEI OeTOHA

: X

}3::- , OITpeensieMol U3 COOTBETCTBYIOIINX YCIOBUM PAaBHOBECUS, U
3HAYEeHHEeM OTHOCHUTEJIbHOM BLICOTHI C:KAaTOM 30HBEI OeTOHa (CM. II.
3.13), npu KOTOPOM IpedenbHOe COCTOSTHUE 3JIeMEeHTa HaCTymaeT
OJHOBPEMEHHO C IOCTHUXKEHHEM B PACTSIHYTOM apMaType HaIlpsXKeHUs,
PaBHOTO PAaCYETHOMY COITPOTUBIIEHHIO Rs, C Y4€TOM COOTBETCTBYIOIINUX
K03(hGUITMEHTOB YCJIOBUM PabOTH apMaTYypPhI, 3a UCKITIOUYEHHIEeM
Ko3(ppuinenta gs6 no n. 3.13 CHull 2.03.01-84.

3.13 (3.12). 3HayeHue xR onpepnenseTcs o GopMyJie

ar
2=
1+f:’r_i"~*ia 1—E
400 1.1

rmew=a-bRp;

g

(18)

a=0,8;
b = 0,008;
Rp - npuHumaemcs e Mlla.

SsR - HalpsXkeHue B apMatype, MIla, npuHUMaeMoOe paBHBLIM I
apMaTypHl KJ1aCCOB:
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A-I, A-II, A-I1I, A-IlIe u Bp-I
SSR=Rs-Ssp;

A-IV, A-V, A-VI
SsR = Rs +
400 - Ssp - Dssp ;

B-II, Bp-1I
SSsR =
Rs + 400 - ssp ;

3mech Rs - pacueTHOE COIPOTUBJIEHNE apMaTyPhl PaCTSIKEHUIO
C Y4EeTOM COOTBETCTBYIOIINX KO3(MGUIMEHTOB YCIOBUMN
paboTHl apMaTypHl gsi , 3a UCKJTIOYEeHHUEeM gs6 (CM. 1I.
3.13 CHull 2.03.01-84);

SSR - IPUHUMAETCS IPU KodpPuinenTe gsp < 1;
Dssp - cm. m. 3.28 CHulI 2.03.01-84.
[Tpu 3TOM XR HmOnIXKHO OBITH He Goinee 0,6.

3.14 (3.13). IIpu pacyeTe MO IIPOYHOCTHU XKeJ1e300€ TOHHBIX
3JIEMEHTOB C BBICOKOIIPOYHOM apMaTypou KiaccoB A-1V, A-V, A-VI, B-II,
Bp-II ipu cobnomeHnu YCIoBUs X £ XR pacyeTHOE COTIPOTUBIIEHUE
apMaTyphsl Rs MOIKHO OBITH YMHOXKEHO Ha KO3(UIIMEHT YCIIOBUM
paboTH gs6 , ompenensaeMbiii B cCooTBeTCTBUM C 1. 3.13 CHull
2.03.01-84.

HN3rudaemMsblie 3JIeMEHTHI IMPsAMOYIOJIBHOT'O C€4YeHHus

3.15 (3.15). PacueT npsIMOYTOJILHBIX CEYEHUHN N3rndaeMbIX
9JIEMEHTOB, YKA3aHHAIX B 1. 3.12 (4epT. 4), IpHu X =

X

ki

e £ XR IONXKEeH MPOU3BOOUTHCS U3 YCIIOBUS:

ME Rb bX (ho - 0,5X) + RscAs¢ (ho - a¢)
) (19)

IIPH 3TOM BLICOTa C3KATOH 30HHI X OIpemensieTcs 110 GopMyJIe
Rs As - Rs¢ As¢ = Rp
bx, (20)
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U IpUHUMaeTcs ¢ yuyeTtoMm 11. 3.16.

PacueT TaBpOBBIX U IBYTAaBPOBHIX CEUEHUN TPOU3BOOUTCS B
cootBeTrcTBUU Cc 1. 3.16 CHuII 2.03.01-84.

Yepr. 4. CxeMa yCUINH U 3[I0pa HaAIPAXKEHUU B CEUeHNH, HOPMaJIbHOM K
IIPOAOJILHOM Oocu U3rubaeMoro xkejae300eTOHHOrO 3JIeMeHTa, IIPYU pacueTe ero IIo
TIPOYHOCTH

3.16 (3.17). ITpu pacueTe MO IIPOYHOCTU U3TrNOAEMBIX 3JIEMEHTOB
pekoMeHayeTcs coOMoaaTh YCIIOBUE

X £ XR ho
(21)

B cnydae, Korga miaonianb CEeYeHUS PACTSIHYTOM apMaTypH 10
KOHCTPYKTHUBHBIM COOOpaxkeHUsIM UM U3 pacyeTa II0 IIpeaeibHbBIM
COCTOSTHMEM BTOPOU I'PYMIIHI IPUHSTA O0JIbIlIel, Y4eM 3TO TpebyeTcs
s cobmomenus ycnoBus X £ XR ho, pacueT cnemyeT IpOU3BOOUTD I10
bopmymnam mns obiiero cioydas (cMm. m. 3.21).

Ecnu nony4yeHHOoe u3 pacdeTa 1o gopmyne (20) 3HaueHUE X > XR
ho, monmyckaeTCsi MPOU3BOOUTE pacyeT u3 ycnoBus (19), onpenenss
BBICOTY CKaTOHU 30HBI U3 (POPMYIIBI

Ss As - Rsc As¢ = Rb bx
, (22)

roe
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0,2+
0y = 2ty R

&
02+e+03522 1o £
BLa) (23)

5

‘- X
hy (x mogcuuTeBaeTCS IIpY 3HA4YEeHUSAX Rs C y4eToM
COOTBETCTBYIOIINX KO3(pPUIIMEeHTOB YCI0BUM pabOTH apMaTypHhI);

Ss - OIIpefensaeTcsa Ipu KoshdUimeHTe gsp, O0IbIIeM eIUHULILL.
7151 371eMeHTOB C HeHallpssraeMou apmMaTypou KiaccoB A-I, A-II u A-

IIT n Bp-I ipu x > xR ho monyckaeTcs TakKxKe MIPOU3BOOUTH pacyeT U3
ycnoBud (19), moacTaBisas B HEro 3Ha4YeHWe X = XR ho .

BHeHeHTpeHHO CKaThI€ 3JIEMEHTHI IMPSAMOYIOJIBHOI'O CEYeHHsA

3.17 (3.19). [Ipu pacueTe BHEILIEHTPEHHO CXKaThIX
Kene300eTOHHBIX 3JIEMEHTOB HEO0OXOAUMO YYUTHIBATh CIIy4alHBIA
HayvaJIbHBIN 9KCIIEHTPUCUTET, corjacHo . 1.18, a Takke BIUSIHUE
nmporuba Ha UX HECYIIYI0 CIIOCOOHOCTh B COOTBETCTBUH C 1I. 3.19.

3.18 (3.20). PacueT npsAMOYTOJILHEIX CEYEHUN BHELIEHTPEHHO
CXKaThIX 9JIEMEHTOB, YKa3aHHLIX B II. 3.12, ciiengyeT IpOUu3BOOUTE:

a) rmpu

§=—214

x
’Eg.:: (g4epT. 3) - U3 yCIOBUA

Ne £ Rb bx (ho - 0,5X) + RscAs¢ (ho - CI¢)
, (24)

IIPX 3TOM BBICOTA CKaTOU 30HHI ONPEenensaeTcsa U3 (popMyIbl

N + RsAs -RscAs¢ = Rb bx
, (25)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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§=i:"§£

0) ripu hy - TaKXKe U3 ycrnoBus (24);

IIPX 3TOM BEICOTa C2KaTOM 30HBI orpenedaeTCd:

IJIs 9JIEMEHTOB C HeHalpsaraeMou apMaTypou KinaccoB A-I, A-I1, A-II1
- 13 (popMy Bl

N + ss As - Rsc As¢ = Rp
bx, (26)

Tme 1- ffR
(27)

IOJIs1 9JIEMEHTOB C apMaTypou Kiaccos Brillle A-IIl (HeHanpsraeMou u
HanpsiraeMoi) - u3 popmyn (30) - (32).

N, . s
R _l‘_'-'E‘. B Rb . /I |
= ijrls ﬁ"f//‘?}/;
» ——— Rpdp 2/; -{"::2
4 | =77
< = <
- -}.%Ef%@ﬂi—
! o - I
Ay
—o

‘IepT. 5. Cxema u JIII0Pa HAIIPAXKEeHHNA B CEHEeHUH, HOPMaAJIBHOM K HpOJIO.TIBHOI;I ocHu
BHEIIEHTPEHHO CKaTOoro Kene300eTOHHOTO 3JIEMEHTA, IIpHU pac4deTe ero 1o
IIPOYHOCTH

3.19 (3.24). IIpu pacueTe BHEIIEHTPEHHO CXKAaThIX 3JIEMEHTOB
cienyeT YYHUTHIBATh BIIMSIHUE Nporuda Ha UX HECYIIyI0 CIIOCOOHOCTS,
KakK IIPaBUJIO, MyTEM pacueTa KOHCTPYKIIMH 110 AedhOopMHUPOBAaHHOMN
cxeMme (cMm. 1. 1.15 CHulI 2.03.01-84). [TonnyckaeTcsd IPOU3BOOUTH
pacyeT KOHCTPYKIIMM 110 Hege(hOpPMHUPOBAaHHOMN CXeMe, YUYUTHIBAs IIpPU
ruOKOCTH
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£}14

i BIUSIHYUE ITpoTruba 371eMeHTa Ha ero IIPOYHOCTD, OIpeaesseMylo
13 yCcJoBuu (24) u (29) nyreM YMHOXKEHUS €o Ha KO3PPULIMEHT h.

[Ipu s3TOM yClIOBHasI KpUTUUYeCKas cuia B popmyse (9) ans
BBIYUCJIEHUS h omnpepenseTcs no popmyie

o GAE | [ o1
TP e lo1+4

[

+01| +ai,
, (28)

roe lp - I puHUMaEeTCs B COOTBETCTBUM C 1. 3.20;
de - K03 dUulMeHT, IPUHUMaEMBIN COTJIaCHO M. 3.6;

jl - Koa(ppuueHT, oupenensaeMsii no ¢gopmyne (11); mpu sTOM
MOMEHTHI M 1 M] onipenensaoTCss OTHOCUTEIIBHO OCH,
rnapa’sselbHON JIMHUYM, OTPaHUYUBAIOIIEN CXKaTyI0 30HY U
ITPOXOOSIIeN yepes3 eHTP Haubojiee pacTIHYTOTO UIU HauMeHee
CKaToro (Ipu LeJIMKOM C2KAaTOM CEeYEeHUU) CTEPKHS apMaTypHI,
COOTBETCTBEHHO OT OEWCTBUS IOJTHOU HAarpy3KU U OT OEeUCTBUS
TMOCTOSSHHBIX U OJIMTENIbHBIX Harpy30K. Ecnu uarubatoiiye
MOMEHTHI (MJIU 9KCLEHTPUCUTETHI) OT JEUCTBUS IIOJIHOM HArpy3Ku
U OT OEeNUCTBUS NOCTOSHHBIX U OJIUTEJIbHBIX Harpy30K UMEIOT
pas3Hble 3HaKH, CllefyeT YYUTHIBaTh YKa3aHu4 1. 3.6.

[Tpu pacyeTe U3 MIOCKOCTU [EeMCTBUS U3TrKM0AIOIero MOMeHTa
9KCIEHTPUCUTET IIPOHOOJIBHOMN CUJIBEI €p MPUHUMAETCS PAaBHBIM
BeJINUMHE CIIy4alHOT 0 9KClIeHTpucureTta (cm. m. 1.18).

3.20 (3.25). PacueTHble OJIUHEL [0 BHELIEHTPEHHO C2KATHIX
Kene300eTOHHBIX 3JIEMEHTOB PEKOMEHOYETCS OIIPenessaiTh KaK OJis
3JIEMEHTOB PaMHOM KOHCTPYKIIMU C YY4eTOM ee medopMUPOBaHHOTO
COCTOSIHUS IIpU HamboJjiee HEBLITOJHOM [IJISI MaHHOTO 3JIeMeHTa
pacIiooXeHUU Harpy3KH, IIPUHUMAas BO BHUMaHUe HeyIpyrue
medbopMaIuy MaTepPHaJioB UM HaJln4yue TPeIuH 1o tabini. 16.

OOIIHMH C/IydYaH pacdyeTa IPH JTI00BIX CEeYeHHSIX, BHEIITHHUX
YCHIIHMSIX ¥ JII000M apMHPOBAaHHHU

3.21 (3.28). Pacuer ceuyeHuii B obem ciaydae (4epT. 6). momxkeH
IIPOU3BOAUTHCS U3 YCIIOBUS

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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M £ Rp Sp-S ssi Ssi
(29)

B ycnosumu (29):

M - B u3rubaeMbIX 3JIEMEHTaX - IPOEKIUsI MOMEHTa BHEITHUX CHUJI Ha
IIJIOCKOCTh, IEPIEHOUKYIAPHYIO IPSIMOU, OTpaHUYMBaIOIIEeN
CXKaTyI0 30HY CeUYeHUs; BO BHELIEHTPEHHO CXKAaThIX 3JIEMEHTax -
MOMEHT IIPONOJIbHOU CUJIEl N OTHOCUTEJIBHO OCH, IlapasljieJIbHOU
NpsAMOUM, OTPaHUYMBAIOIEeN CXKAaTYyI0 30HY U IIPOXOAAIler yepe3
LIEHTP TSXKECTHU ceueHus Haubojiee pacTSAHYTOTO UIU HauMeHee
CXKaTOT'0 CTEPXKHSA IPOOOJIbHOU apMaTypPhl;

Sp u Ssij - CTaTUYeCKre MOMEHTHI IIJIOMIagu CeYEeHUS CXKaTOU 30HbBI
0eToOHa U i-20 CTEPKHSI ITPOAOJILHOM apMaTypPhl OTHOCUTEITLHO
COOTBETCTBYIOIIIEH M3 YKa3aHHBIX BHIIIIE Oced (B n3rundaeMbIx
9JIeMeHTax MOJIOKEeHNe 3TOU OCHU MPUHUMAaeEeTCsSI TaKUM XKe, KaK U
BO BHEIIEHTPEHHO CXKAaThIX);

Ssi - HalIpsAXXeHue B i-M CTepXHe HpO)IOJ'IBHOfI APpMaTyPHI,
oripepgeiiieMoe COIrjiaCHO YKAa3aHUAM HACTOAIIIETro ITYHKTA.

/

e ; f / Ry
3"? \ L "THA.H
ﬂ#g-:.J__ -lt 1 l-'ﬁl. i 05345,
o= | AL 21 D, Ry}
ol I Y VAV 0135y
: _: | AT d RN Iilll‘l LIRS - '_—r ':::‘A’.
ol [ I A" A .,
L i ;/ o
5 i
l ~s A Gy sy
RS

Yeprt. 6. CxeMa ycunuii 1 anmpa HalpsaKeHNUN B CEYeHUH, HOpMaJIbHOM
K IIPOOOJTBHOM OCH Kej1e300eTOHHOTO 3JIEMEHTA, B 00IIeM CIlIydae pacueTa Mo
TIPOYHOCTH

I-1 - mnockoCTh, mapansenbHas MI0CKOCTH OeWCTBUS M3rubaromero MoMeHTa
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1 - TOYKa IPUI0KEHUS PABHONENCTBYIONIEN YCUIUHN B CKaTOM apMaType U B 6eToHe
CKaTOU 30HH; 2 - TOYKa NPUTIOKEHUS PaBHOOEUCTBYIOIIEH YCUNTNY B PACTAHYTOU
apmaTtype

BrIcoTa C3XKaTol 30HHBI X U HANPSIXKEHUE Ssj OTIPenesITIOTCS U3
COBMECTHOTO pellleH!sI YPaBHEHUN:

RpAp-SssiAsi-N =0 ;
(30)

_ A fa_

el4
1.1

5 spi

(31)

B ¢popmynax (30) u (31) :

Sspi - IpeBapUTeIbHOe HAlPsAXkKeHUe B i-M CTepKHe IIPOJ0JIbHON
apMaTypkl, IPUHEMaeMoe IIpU KospbuunerTe gsp,
Ha3Ha4YaeMOM B 3aBUCHMOCTHU OT PACIOJIOKEHUS CTEPXKHS.

Asij - momank Ce4eHus i-To CTEPKHS IMTPOOOJIbHON apMaTyPhl;

Xj - OTHOCUTEJIbHAS BEICOTA CXKATOW 30HEI 68TOH8.,

é:}g_m,

rae hoi - pacCTOsIHUE OT OCH, TIPOXOAAIIer dyepe3 LIeHTP TAXKECTH
CeueHUsl paCCMaTPUBAEMOTO i-TO CTEPXKHA apMaTyphl U
rapasiieJIbHOU IIPsIMOM, OTPaHMYUBAIOIIEN CXKAaTyI0 30HY A0
Hauboslee ymareHHOM TOYKHU CXKATOM 30HHI CEUeHUs (CM. 4epT.

6);

W - XapaKTepUCTHKaA CXKATOM 30HLI TYEHUCTOro OEeTOHA,
onpepnenseMas 1mo popmyne (18);

KpOMe TOTO, OJId OoIIpeneJyiIeHud ITOJIO2KEeHU A I'PaHUIIbL C2KaTOM 30HBI
IIp1 KOCOM usruode TpeﬁyeTCH CO6HIOJI€HI/IG OOIIOJTHUTEJIbLHOT' O YCIIOBU A

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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rapaJsjieJIbHOCTU IIJIOCKOCTU OeUCTBUS MOMEHTOB BHEIITHUX U
BHYTPEHHUX CHUJI, @ IPU KOCOM BHELIEHTPEHHOM CXKaTUU - YCIIOBUS,
YTOOBI TOYKM TIPUI0KEHUS BHEITHEN TPOAOJIbHOM CUIIHI,
PaBHOIENCTBYIOIIEN CKUMAIOIINX YCUIUM B OETOHE U apMaType U
PaBHOMENUCTBYIOLEN YCUIIUU B PACTAHYTOU apMaType, jiexXajiu Ha
OOHOU NpsAMOU (CM. 4epT. 6).

Ecnu 3HauyeHue Ssj, monydernHoe no ¢opmyne (30), s apMaTypsl
KiaccoB A-1V, A-V, B-II, Bp-II ipeBuilliaeT bRsj, TO HaIpsi?KEHUE Ssj
clegyeT OoNpenensaTh 1o popMyiie

Cai ~ &
.= 1- )= = \gp
l::rﬂ ﬁ+( l'ﬁ) §£k _ éﬁz 51

(32)
rae XRi U Xeli - OTHOCUTEJIbHAS BEICOTA CXKATOM 30HBI, OTBeYaromias
OJOCTHU2ZKEHHUIO B paCCMAaTPHUBa€eMOM CTEpP2KHE HaHpﬂ}KeHHfI,

COOTBETCTBEHHO PaBHHIX Rsi M bRsi , 3HaYeHUS XRi U Xeli
OIIPeneNnsoTCcs 1Mo ¢popMye

&

Chi iy -

T, 1.1

(33)
3mech SsRi = Rsi + 400 - sspi - Dsspi , Mlla - npu onpeneneHuu xXRj ;
Ss,eli = b Rsi - sspi , MIla - ipu onpenenesnuu xeli ;
Ssc,u - cM. 1. 3.22 CHull 2.03.01-84.

3Havyenus Dsspi ¥ KO3pdHUIMEHTa b IPUHUMAIOTCS B COOTBETCTBUH
cm. 3.28 CHulI 2.03.01-84.
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Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 45


http://www.complexdoc.ru/ntd/388813
http://www.complexdoc.ru/ntd/388813

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

B cnydae, Korga HamnpsikeHUe B apMaType, HalileHHOoe 110 popMyJie
(32), mpeBritiaeT Rsi 6e3 yueTa KoadduiinenTa gs6, B ycioBus (29) u
(30) moacTaBnsieTCcsa 3Ha4YEeHUE Ssj, paBHOE Rsi, C y4eTOM
COOTBETCTBYIOIIUX KO3(p(PHUIIMEeHTOB yCIOBUM pabOThI, B TOM UUCIE Js6
(cm. m. 3.13 CHuII 2.03.01-84).

HamnpsizkeHue Ssi BBOOUTCS B pacdeTHBIE ()OPMYJIIBEI CO CBOUM
3HAKOM, IIOJIy4YeHHBIM ITpU pacyeTe no dopmynam (31) u (32), npu
3TOM HeOoOXOOUMO COOJIIOAaTh CJIedyIOolIe YCIOBUS:

BO Bcex cny4dasax Rsi 3 ssi 3 -Rsci ;

IJIs1 IpedBapUTEIbHO HAIPAXKEHHBIX 9JIEMEHTOB Ssi 3 Ssci , 30eCh
Ssci - HallpsiZkKeHWe B apMaType, paBHOE IIpegBapUTEIbHOMY
HAIPSI2KEHHUIO Sspi¢, YMEHBIIIEHHOMY Ha BeJIMYMHY Ssc,u (CM. mi. 3.12,
3.22 CHwulI 2.03.01-84) .

PacuyeT 1Mo NpoOYHOCTH C€YE€HHH, HAKJIOHHBIX K IIPOT0IHLHOH OCH
3JIeMeHTa

3.22 (3.29). PacueT xkee300€TOHHBIX 3JIEMEHTOB U3 SIUYEUCTHIX
0EeTOHOB IO HAKJIOHHLIM CEYEHUSIM HOJIXKEH ITPOU3BOAUTHCS IS
obecrieyeHUs TPOYHOCTU:

Ha JEelCTBHE IIOIePEeYHOU CUJIbI 10 HaKJIOHHOM I10JI0Ce MEeXAY
HaKJIOHHBIMU TpelIuHaMu (1. 3.23);

Ha JelCTBHE IOIIEPEeYHOM CHUIIHI 110 HaKJIOHHOHU TpelnuHe (1. 3.24) ;

Ha JelcTBUe U3rubaroliero MOMeHTa 110 HaKJIOHHOM TpeluHe (II.
3.26).

3.23 (3.30). PacueT xejne300eTOHHBIX 3JIEMEHTOB Ha OelCTBUE
TIOTIEPEYHOM CUJIBI [JII 00eceYeHrs IIPOYHOCTH 10 HAKJIOHHOM
[10JIOCE MeXKAy HaKJIOHHBIMHU TPEIIMHAMU OOJI2KEH IPOU3BOIUTHCS U3
YCJIOBUS

Q £ 0,3 jwl1 jbl Rp bho
(34)

KoadduuumeHT jwl, yYUTHIBAIONIUY BIUSIHNUE XOMYTOB, HOPMaJIbHbIX
K IPOJOJILHOM OCH 3JIEMEHTAa, ONpenesisieTcs no ¢popMyJie

jwil = 1+5 amw , HO He Gonee 1,3,
(35)
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roe
E
]
Ey.
Loy
Moy bs ;

S - pacCTOsSIHME MEeXKOYy XOMyTaMHu, U3MEePEHHOEe 110 HOpMaJjii K HHM.
KosdduimeHnT jb1 onpenensiercs mo popmyiie

jbp1 = 1-0,01 Rp
, (36)

roe Rp - 8 MIla.

3.24 (3.31). PacueT xkene300eTOHHBIX 3JIEMEHTOB U3 SIUYEUCTHIX
OeTOHOB C IIOIIEPEYHOM apMaTypoi (4epT. 7) Ha melCcTBUE IMOoIIepevyHoMn
CUIHI [J11 o0ecIriedyeHns MPOYHOCTH II0 HAKJIOHHOM TPeIluHe OOJIXKeH

ITPOU3BOAUTHCS IO HanboJiee OITaCHOMY HAaKJIOHHOMY CEYEHUIO U3
YCJIOBUS

Q £ Qb + Qsw + Qs,inc -
(37)

& 1
11;#
i P A S
. - L [
| B o] x| =

Tii777777,

;WA W
B
_;_;}gv
Iw N
S

Q

Yeprt. 7. CxeMa yCUIUY B CEY€HUHN, HAKJIOHHOM K IIPOLOOJIBHOM OCH
XKene300eTOHHOTO 3JIeMeHTa, IIPU pacyeTe ero 0 IPOYHOCTU
Ha JelCTBUE IOIEePEeYHON CUJIBL
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[TonnepeyHas cumna Q B ycinoBuu (37) onpenenseTcs OT BHEIIHEN
Harpy3KH, PacIlOIOXKEeHHO! 0 OOHY CTOPOHY OT pacCMaTPUBaeMOro
HaAKJIOHHOT'O Ce4YEeHMUsI.

[TonnepeuHoe ycunue Qp , BOCIpUHUMaeMoe OE€TOHOM, OIIPEENsieTCs
1mo opmyie

21+ @ )Ry,

c ,

Gy =

(38)

roe C - OJInHa ITPOeKIInu HamuboJiee OIIaCHOTO HAKJIOHHOTO CeYeHUs Ha
IIPOOOJIEHYIO OCh JJIEMEHTa.

KoadGulmeHT jn , Y4UTHIBAIOUINYM BIIUSTHUE TIPOOOJILHBIX CHUII,
orpepensieTcs mo GopmyJie:

IIpu OeuCTBUU IIPOOOJIBHBEIX CZKUMAIOIITNUX CHUJI

N

@ =01
" Rm’bha , HO He Ooiee 0,5.

(39)

[I71g IpeaBapuUTeIbHO HAIPSIKEHHBIX 3JIEMEHTOB B (popmyny (39)
BMecTO N MOACTaBASIETCS YCUINE TPpeaBapUTENbHOTO 00KaTus P;
[IOJIOKUTEJIbHOE BIIUSTHUE IIPOOOJIbHBIX CXKUMAKIIUX CUJT He
YUYUTHIBAETCS, €CJTU OHU CO3[AI0T M3rubaiollre MOMEHTHI, OMMHAKOBBIE
10 3HaKy C MOMEeHTaMU OT OeUCTBUSA OIIePeYHOU Harpy3Ky; 3HaYeHue
1 + jn BO Bcex cnydasix IpuHUMaeTcs He Oonee 1,5.

3HauyeHue Qp, BRIUKUCIEHHOE 110 popmyrie (38), MpuHUMAaETCS He
MeHee BenuuuHH 0,6 (1 + jn) Rbt bho.

ITpu pacueTte XKene300eTOHHBIX 9JIEMEHTOB C IIOTIEPEeYHOM
apMaTypou OoJIKHa OLIThL TaKxKe obecredeHa IIPOYHOCTS I10
HAKJIOHHOMY CEYEeHHIO B IIpefiejlaX yd4acTKa MeXOy XOMyTaMH, OIIOPOM
1 oTTuboM u oTrubamu (4uepT. 8).
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Yeprt. 8. PaccTogHUS MEXAY XOMYyTaMH ¥ OTOTHYTHIMU CTEPKHSIMU

ITonepeuntle ycunus Qsw 1 Qs,inc OIPenessitoTCs Kak CyMMa
MPOEKIUN Ha HOPMaJsb K IIPOOOJILHON OCH 3JIeMEeHTa IMpeneibHbIX
YCUJIUM COOTBETCTBEHHO B XOMYyTaX U OoTrubax, mepeceKarolmnx
OIIaCHYIO0 HaKJIOHHYIO TPELIUHY.

IInHa Co IPOEKIMU OIlaCHOM HAaKJIOHHOU TPELIUHBI Ha IPOOOIbHYIO
OChb 3JIEMEHTA OIpefesiaeTCsa U3 MUHUMYyMa BhipaKeHus Qp + Qsw +
Qs,inc, roe B 3HadueHue Qp BMECTO C IIOACTABIISAETCA Co; IIOJIy4YeHHOe
3HAYEeHUe Co MPUHUMaeTCs He Oonee 2hp u He Golee 3HAYEHUS C, a
TaKKe He MeHee ho, eciiu ¢ > ho.

7151 371eMEeHTOB C IIOIePEeYHON apMaTypou B BUE XOMYTOB,
HOpPMaJIbHBIX K IIPOAOJIBHON OCH 3JIEMEHTa U UMEIINX ITOCTOSIHHBIN
1Iar B IIpefejlaX paccMaTpUBaeMOr0 HaKJIOHHOI'O CeYeHusl, 3HaueHue
Co COOTBETCTBYEeT MUHUMYMY ycunus Qp + Qsw U OIpenessieTcs 1o

dbopmyne

200 + @ )Ry
S

7

(40)

TIe gsw - YCUJIHEe B XOMYTaX Ha eQUHUITY IJIMHBI 9JIeMeHTa,
ompepesnsieMoe o ¢popmyJie
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R4

ST TIW

&

Qew =
(41)

Il711 TaKUX 371€eMEeHTOB nonepeyHoe ycunue Qsy ONPenenseTcs 1o
dbopmyne

Qsw = gsw Co
(42)

[Ipu 3TOM [AJIsT XOMYTOB, YCTaHABIMBAEMHEIX II0 PACYeTy, CliegyeT
co6omaTh yCIOBUE

(43)

KpoMme Toro, nmomnepedHasi apMaTypa O0JI2)KHa YOOBJIETBOPSTh
TpeboBaHusaM nm. 5.12-5.17.

3.25 (3.32). Pacuer xkene300eTOHHBIX 3JIeMEHTOB 0e3 momepeyHomn
apMaTyphl Ha OeNCTBHE MMONePeyHON CUJIbI OJIsd 00ecIiedyeHus
ITPOYHOCTHU 110 HAKJIOHHOM TPENINHE OONIXKEH IMPOU3BOOUTHCS 10
HanboJiee OITaCHOMY HAKJIOHHOMY CEYEHHIO U3 YCIIOBUS

Q 4 LSI:I + ':??x )R-.’-'Ib";gj
- ,

(44)

rOe npaBas 4acTh ycjoBus (44) npuHuMaeTcs He 0onee 2,5Rptbho n
He meHee 0,6 (1 + jn) Rbt bho .

Koadduimenr jn onpenensieTrcs coriacHo 1. 3.24.
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3.26 (3.35). Pacuer kene300€TOHHLIX 9JIEMEHTOB Ha OelCTBUE
u3rubaromiero MoMeHTa (4epT. 9) nns obecredeHus: IPOYHOCTHU II0
HaKJIOHHOU TpeIluHE OOJI?KEH IIPOU3BOAUTHLCS 110 OITaCHOMY
HaAKJIOHHOMY CEYEeHUIO U3 YCIJIOBUSI

M£ Ms + Msw + Ms,inc
(45)

e i '
2 4 r Ny
Ti ‘%. 3 Op b4 s
| = <
] o
f i '
fz’f/ﬁff@ 1 L
.;," A Zew
A e Zaw
' _?._ - o
gl “A

Yepr. 9. CxeMa ycunui B ce4eHNM, HaKJIOHHOM K ITPOOOIBHOMU OCH
XKene300eTOHHOTO 3JIeMeHTa, IIPU pacyeTe ero Io IPOYHOCTU
Ha JelcTBUE M3rubarIIero MoMeHTa

MowmeHT M B ycnoBuu (45) onpenesnsaeTcs OT BHEITHEN Harpy3KH,
PacIoIOKEHHOU 10 OOHY CTOPOHY OT pacCMaTpUBaeMOIr 0 HaKJIOHHOTO
CeYeHUSI OTHOCUTEJILHO OCH, IEPIEHOUKYJIIPHOU MJIOCKOCTU OENCTBUSI
MOMEHTAa U IIPOXOJAler Yepe3 TOUKY IPUIOKEHUST
PaBHOOEUCTBYIOIEeU ycunui Np B CKaTOU 30HE.

MomeHnTrl Ms, Msw u Ms,inc OIpenessioTCss COOTBETCTBEHHO KakK
CyMMa MOMEHTOB OTHOCUTEJIBHO TOU XK€ OCU OT YCUJIUU B IIPOLOJILHOU
apMaType B XOMyTaX U OTOTHYTBIX CTEPXKHAX, [IepeCeKalolux
PacCTAHYTYIO 30HY HAKJIOHHOT'O CEe4YeHUsI, U BEIYUCIIAIOTCS 10
dbopmymnam:

Ms = RS As Zs
; (46)

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Msw = S Rsw Asw Zsw
; (47)

Ms inc = S Rs,inc As,inc Zs,inc

, (48)

TIe Zs, Zsw U Zs,inc - PAaCCTOSHUSA OT IIJIOCKOCTEM PacloIoXKeHUs
COOTBETCTBEHHO IIPOIOOIbHOM apMaTyphl, XOMYTOB U
OTOTHYTHIX CTEPXKHEM 10 YKa3aHHOM BHIIIE OCH.

BEICOTa CKaTO¥M 30HBEI HAKJIOHHOTO CeYEeHHSI OIpenessieTCs U3 YCIOBUSI
PaBHOBECHS IIPOEKIINM YCUINI B O6TOHE CXKATOM 30HHI M B apMaType,
repeceKarllle pacTIHyTY0 30Hy HAaKJIOHHOTO CeYeHUs Ha
IIPOAOJIPHYIO OCh 3JIEMEHTA.

PacuyeT HaKJIOHHBIX CeYEeHUM Ha JelCTBUEe MOMEHTA ITPOU3BOUTCS B
IIPU OTIOPHBIX YYaCTKaX U MeCcTaxX Pe3Koro u3MeHEeHUsI pa3MepPoB
3JIEMEHTOB (IMOOPEe3KH, Y3/bl U T.M.), @ TAaKXKe B MecTax 00phIBa UIU
otruba MPOJOIbHON apMaTypPHI.

I711 KOHCTPYKIINHM U3 TYEHUCTHIX OETOHOB YCUJIUS B ITPOOOJILHOMN
apMaType 3a HaKJIOHHOM TPEIINHOM MOJI?KHEI OIIPEeIeIsIThCS I10
pacyeTy TOJIBKO C y4eTOM PabOTH IOIIePEeYHBIX aHKEePOB Ha MPHU
OIIOPHBIX yUYaCTKaX.

MoMeHT Msw, BOCHPpUHUMAaEMBIN XOMyTaM#, HOPMaJIbHBIMH K
ITPOJOIbHOM OCH 3JIEMEHTA, C pABHOMEPHBIM IIIaroM B IIpefenax
PacTSHYTOM 30HBEI paCCMaTPUBAEMOTO HAKJIOHHOTO CEYEeHUs,
orpenensieTcs no ¢hopmye

(49)

rae gsw - yCUame B XOMyTax Ha eIUHUITY OJINHBL 3JIEMEHTa,
onpepesnsaemMoe 1mo ¢popmyne (41);

C - OJIMHa IIPOEKINHU OIIaCHOTI'O HAKJIOHHOIO CE€YE€HHsA Ha IIPOOOJIbHYIO
OChb 3JIEMEHTa.
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3.27. KoHIIBI TPOOJILHOM apMaTypPHl KeJie300€ TOHHLIX 3JIEMEHTOB
OOJI2KHEI OBITh 3aaHKepeHH! (cMm. 1. 3.35 CHull 2.03.01-84). AHKepoBKa
IIPOAOJILHOM apMaTypPHl KeJie300€ TOHHBIX KOHCTPYKITUN U3 SYEUCTHIX
OEeTOHOB OIIpeensieTCs pacueTOM.

3HadyeHUe pacuyeTHOTro ycunus Ngn, BOCIPUHUMAEMOT 0 aHKEPHBIMU
TIONIEPEYHBIMY CTEPXKHSIMU, IPUBAPEHHBIMY K IIPOJOJIbHBIM CTEPKHIM
HeHallpsAraeMoOX apMaTyphl B OMHOPOOHBIX 3JIEMEHTaX, BEIYUCISETCS
1o popMmysie

= 2 E:
=|ond Ry == +mam5p}’sgﬂarﬂr” Py

i , (50)

N,

ax

rOe Nng - YUCJI0 aHKEPHBIX IONEPEYHBIX CTEPKHEN, IPUHUMaeMoe C
yuyeToM 1. 5.10;

dq - IMaMeTpP aHKEPHBIX ITOIIePEYHBIX CTEPKHEN, CM;

mp - KO3 PUIIMEHT, YYUTHIBAIOIINY BUI 0€TOHA; MPUHUMAETCS: IS
ABTOKJIaBHHBIX - 1; [JIsI HEAaBTOKJIaBHHIX - 0,9;

msp - KOSGOUIKMEHT, YYUTHIBAIOIINK B apMaTypPhl; IPUHUMAaETC:
OJIsI TIIagKOW apMaTypHI - 2; OJIS apMaTyphl IEPUOAUYECKOTO
npoduns - 2,5;

gs9 - KOa(pPuIueHT, yUUTHIBAIOIINYM BUO aHTUKOPPO3UOHHOU
o6ma3ku 1o Ttabin. 14;

dt - paCCTOSTHHE OT OCH OIIOPHI [0 II€PBOM HAaKJIOHHOU TPEIIUHEI,
omnmpepensieMoe corjacHo 1. 3.28;

U - IePUMETP IPOJOILHOT0 CTEPKHSI;

Np - 9UCJI0O aHKEePYEeMBbIX ITPOAOJIBPHBIX CTGp)KHGI:I B IIOII€EPEYHOM
Ce4YEeHHH 3JIEMEHTa.

IMpumeyaunusa 1.Yucno pacueTHHX aHKEPHBIX MOTIEPEYHBIX CTEPIKHEH,
PAacIoIOKEHHBIX B OMHOM MIIOCKOCTH, HOJIXKHO OBITH He 60jiee YeThIPeX, a
paccTosiHue MeXKIOy aHKEPHBIMU CTEPXKHSMH B CBETY He MeHee 50 MM.
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2.B KOHCTPYKIUAX 6anquoro THUIIa, aPMHUPOBAHHEIX BEPTUKAJIBHEIMU KaPKaCaMU
(KOFH& II0IIEpEeYHbIe aHKEPHEBIE CTEP2KHU PACIIOJIOZKEHEL BepTI/IKaJ'IBHO), BEJIMYUHY
pacyeTHOT0 YCUJIKS, BOCHPUHUMAEMOI'0 aHKepaMu, ONpenensioT no ¢opmyre (50)
HacTosuero I[Tocobus u yMHOXKAIOT ero Ha Koaddunuenrt 0,6.

3. Ycunue, BoclipuHUMaeMoOe I'OPU30HTaIbHO PACII0JIOKEeHHEIMU aHKepaMu, IIpu
ycoBUu cobItonenys TpeGoBaHNM IpruMed. 1 IPUHUMAIOT IPOIOPIMOHAILHO UX
4HCIy B TOM cJIy4dae, eC/IU PacCTOsHMe OT Hadajla HaKJIOHHON TPEIIUHE IO 0CH
6n1u3nexariero ankepa He MeHee 100 mM. Ecnu paccrosinue 6ymeT MeHbIle 100 My,
HO He MeHee 50 MM, ycusane, BOCIpUHUMaeMoe OJIMKaiIIuM K HaKJIOHHON TpeIIuHe
aHKepOM, YMHOXKAIOT Ha KoapduiueHT 0,6.

4. Ycunus, BOCOIpUHUMaeMble aHKepaMU, IPUBAPEHHBIMU K CTEPIKHAM,
pacIionoXKeHHBIM ¥ 60KOBOM I'paHM Ha PACCTOSTHUHU 3alIUTHOTO CJIOS OT HeEe,
onpenensaioTca 1o dopmyiie (50) ¢ BBegeHueM KoadduimenTa 0,5.

3.28. Hayamno HauboJiee ommacHOTO HAaKJIOHHOTO CEYEeHU S
MIPUHUMAIOT Ha PACCTOSSHUM d, OT OCH OHOPHI (CM. 4epT. 9) u
BBIYUCJIAIOT 10 (hOpMYyJie

, (51)

roe Mpl - MOMEHT IIOsIBJIEHUS TPEIUH, OpefesieMbli C y4eTOM
CXKaTOHU U PacCTSAHYTOU apMaTypHl AJi OIIOPHOT0 CEYEHUS I10
popmyrne (62);

Q - pacueTHas momepevYHas CUa, olpegesiiemMasi B CEHeHUU Ha
PacCTOSTHUY dt OT OIMOPHI. [lomyCcKaeTCs: MPUHUMATh
MaKCHMaJlbHOe 3HaueHNe BeJIMYUHB (J, COOTBETCTBYIOIIEE
OIIOPHOMY CEYEHUIO.

Kone1 Haubosee omacHOTO (110 u3rubamineMy MOMEHTY)
HAKJIOHHOTO CEeYEeHUS OIpedensieTCs IIPOoeKIuel IIUHBI 9TOT0
CedyeHUs Ha IIPOAOJIbHYIO OCh 3JIEMeHTa (BEJIMYMHOU Cm), KOTOPYIO
HaXOOAT U3 YpaBHEHUS

Q = S Rsw Asw = S Rsw As,inc Sin q
(52)
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HpI/I IIOIIEPEYHBIX CTEPZXKHAX, PABHOMEPHO PaCIIpenesIeHHbBIX BOOJIb
OCH 3JIeMEHTa, ITPOEKIINIO NJINHBI HaunboJjiee OIIaCHOT0 HAaKJIOHHOTO
CedeHHtsd Ha OCh 3JIEMEHTa C OoIIpeneIdioT I10 (bOpMYHe

, (53)
rae (sw - OnpenensaioT no gopmyne (41).

[Tpu paBHOMEPHO paclipefesieHHOM Harpy3Ke KOHel Hauboiee
OIMaCHOT 0 HaKJIOHHOT O ceqeﬂgmqpmg{ H pacroiaraTbCs He marnee 1/4
IIpoJjieTa OT OCH OMOPHI (m.e. " 7 4)c TeM, 4TOGB MOMEHT
BHEIIHUX CUil M B ¢popMyJie (45) He IIpeBHIIajl MaKCUMalIbHOT O
u3rubaroIlero MoOMeHTa

[Ipu cocpemoTO4YeHHOU Harpy3kKe KoHel HauboJsee OacHOro
HaKJIOHHOTO CeYeHHUs [OJIZKEH pacliojiaraThCsa TakK, YTOOBI MOMEHT
BHEIIIHUX CUJI B popMyIie (45) He IIpeBHIIIaa MaKCUMalIbHOT O
n3rubarlnero MOMeHTa OJi JaHHOTO SJIeMeHTa.

[Ipu OTCYTCTBUU IIOTIEPEYHON apMaTypPhl, yCTaHaBIUBAEeMOM I10
pacyeTy, MOMEHT BHEIUIHUX CUJI IPUHUMAIOT PAaBHLIM MaKCHUMalIbHOMY
n3rubawineMy MOMEHTY.

3.29. [I711 OBYXCJIOMHBIX 3JIEMEHTOB [OJI?KHa OLITH ITPOBEPEHA
ITPOYHOCTH 110 HAKJIOHHBLIM CEYEHHUSIM OT CIBHUTA CJIOS IIJIOTHOTO
0eTOHa OTHOCHUTEJILHO CJIOS TYenucToro 6eToHa 1mo gopmyJie

N = at b Rpt,
(54)

roe b - mmMpuHa Oolagu CONPsSXKEeHUs ABYX CII0eB OeTOHa B CEYeHUU
3JIeMeHTa, B KOTOPOM OITPedensiloT IPOYHOCTh Ha COBUT;
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Rbt - pacueTHOe CONPOTUBIIEHNE TYEHUCTOro OeTOHA Ha PacCTsIXKeHUe,
IIpuHUMaeMoe 110 Tabii. 7 (B 3aBUCUMOCTH OT €ro KJjiacca 1o
ITPOYHOCTHU Ha cxKaTue, Ho He Oonee 0,15 MIla (1,5 kec/cm®) .

PacuyeT Xej1e300eTOHHBIX 3JIECMEHTOB Ha MECTHOEe JeHCTBHe
Harpy3KH

3.30 (3.39). IIpu pacyeTe Ha MEeCTHOEe CxKaTue (CMSATHE) 3JIEMEHTOB
0e3 IoIepevYHoro apMUPOBaHMU OOJIZKHO YIOBIETBOPSATHCS YCIIOBUE

N £ V Rb,loc Aloci ,
(55)

rge N - npofosibHasA CXUMarolllasi Cujla OT MEeCTHOU Harpy3Ku;

y - Koo PUIIMeHT, 3aBUCANUIUN OT XapaKTepa paclipegeleHus
MECTHOM Harpy3KHU MO0 IUIOMaAu CMATUS U IPUHAMaeMbI
PaBHEIM: IIPU PaBHOMEPHOM pacIipefeIeHuU MeCTHOU Harpy3Ku
Ha IUIouagu cMATus - 1,0; Ipu HepaBHOMEPHOM paclipefeleHuu
MECTHOM Harpy3Ku Ha IIJIOIaau CMATHUS (o[ KoHIlaMu 0a’iokK,
IIPOTOHOB, IIepeMblduek) - 0,5;

Alocl - Imomiagb CMATHUSA;

Rb,loc - pacyeTHOEe CONPOTUBIEHUE TUEHUCTOT0 OETOHA CMSITHUIO,
onpemensiemMoe 1o popmyne

Rb,loc = jb Rb ,
(56)

amecs B =3 4val dpar |
(57)

HO He 0oJiee CIeOyIOIINX 3HAaYEeHUN: IPU CXeMe MPUII0KEHUS
Harpysku mo 4eprt. 10, a, 8, ¢, e - 1,2; Ipu cXxeMe NPUI0KEHUST
Harpy3ku no uept. 10, 6, 0 - 1,0;

Rp - mpuHUMaeTCs KakK OJisd 06 TOHHBIX KOHCTPYKHIu# (cM. . 2.11 u
Tabi. 6);

Aloc2 - pacueTHas IIJIOIIAOb CMSATHS, OIpenesseMas B
cooTBeTCcTBUHU C 1. 3.31.

56
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Yepr. 10. PacueTHbIE CXEMEI, IPUHATHIE IPU pacyeTe Ha MECTHOE CXKaTue

a-e - pa3IUYHbBIE CIIyYau MEeCTHOTO CXXaTus; 1 - IUIoIaab CMATHS; 2 - pacdeTHas
IJTIOMIaab CMSTHS; 3 - pacyeTHas IJIOMIaab CMSATHS, YIUTHIBAeMas TOIbKO IIPHU
HaJIUYu¥U KOCBEHHOU apMaTyphI

3.31 (3.40). B pacueTHy!0 nomane Aloc2 BKIIOYaETCS y4acCTOK,
CHMMETPUYHLIN 10 OTHOILIEHHUIO K Iiomagu cMaTusd (cMm. gept. 10).
[Tpu 3TOM OOJIZKHEL BBEIIIOJIHATHCS CIEOYIOIINE YCIIOBUS:

TP MECTHOUM Harpy3Ke II0 BCeU NIUPUHE 3JIeMeHTa b B paCuyeTHYIO
TJTOIaab BKJIIOYAETCs y4aCTOK [JIMHOM He 00Jiee b B KaXOyi0 CTOPOHY
OT IrPaHULILI MECTHOU Harpy3ku (cM. gept. 10, a);

[P MECTHOU KpaeBOU Harpy3Ke II0 BCEeU IIMPUHE 3JIeMeHTa
pacyeTHas naoinanb Aloc2 PaBHa Oaomiagu CMATUS Aloc]l (CM. 4epT.
10, 6);

ITPY MECTHOM Harpy3Ke B MeCTaX ONWPAHUS KOHIIOB IIPOTrOHOB U
0aJIoOK B pacYeTHYIO IJIOIIaab BKIIOYAETCS YYaCTOK ITUPUHOMN, PAaBHOU

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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riayOuHe 3aesIKu IPOroHa My OalKy, U IJIMHOK He Gojee
PaCCTOSTHUSI MEX[Yy CepeguHaMu IIPOJIETOB, IPUMEBIKAOIIUX K OalKe
(cM. uepr. 10, B);

€CJIM PaCcCTOSTHUE MeXOy OaKaMM MPEBHIIIAeT BOMHYIO IITUPUHY
3JIeMeHTa, [JINHA PacCYeTHOU IJIOLUIaAM OIpenesisgeTcs Kak cyMMa
IIUPUHBI OAaTKU ¥ YIBOEHHOM IIMPUHEI 37ieMeHTa (cM. uepT. 10, 1) ;

IIPY MECTHOU KpaeBOU Harpys3Ke Ha yroj ajeMeHTa (cM. yeprt. 10, 1)
pacyeTHasa miaoinans Ajoc2 paBHa miaoinany cMAaTudg Alocl ;

IIpu MECTHOU Harpys3ke, HpHHO}KeHHOﬂ Ha 9aCTHU OJIMHBI U ITAPUHBI
9JIEMEHTa, paCdeTHas IIJIoIIadb IIPDHHUMAETCs COT'JIaCHO 49epPT. 10, e.
HpI/I HaJIM4YXWM HECKOJIBKHUX HAI'PY30K YKAa3aHHOT'O THUIIAd PaCYEeTHEIE
IIJI0IMIaa OT'PAaHUYMBAIOTCA JIMHUAMHM, ITPOXOOAIITHMHU Yepel3 CepegruHy
paCCTOﬂHI/Iﬁ MeXKIOYy TOYKAaMH IIPUIIO2KEHU I NBYX COCEHUX Harpy30K.

IMTpunoxenue. [ITpu MecTHOM Harpy3ke oT 0ayoK, IPOTOHOB, ITEPEMBIYEK U OPYTUX
37I€EMEHTOB, paboTalomux Ha U3rubd, yUuThIBaeMasi B pacueTe riy0rHa ONOpPH IPHU
ompeneneHuu Ajocl U Aloc2 TpuHUMaeTcs He 6osee 20 cM.

4. PACYET 3JIEMEHTOB 2KEJIE3OBETOHHBIX
KOHCTPYKIIHUH I10 IIPEOEIBHBIM COCTOSHUAM BTOPOH

I'PYIIIIBI

PACYET 2KEJIEBOBETOHHBIX 3JIEMEHTOB
ITI0 OBPA30BAHHUIO TPEIIINH

4.1. XKene300eTOHHEBIE 3JIEMEHTHI U3 IUYEUCTHIX OETOHOB
PaCCUYUTHLIBAIOTCS 0 00pPa30BaHUIO TPEIUH, HOPMAJIbHBIX K
IIPOLOJILHOM OCH 3JIEMEHTa.

4.2. PacueT 1mo 00pa30BaHUIO TPEIIUH XKeJjie300eTOHHBIX 3JIEMEHTOB
13 TYEUCTHIX 6€TOHOB IPOU3BOOUTCSA B COOTBETCTBUM C 1. 4.2-4.9
CHwuII 2.03.01-84.

[Ipu onpeneneHU MOMEHTa TPEIIMHOOOpa30BaHus 110 ¢hopMyie
(125) CHuII 2.03.01-84 pmomycKaeTCs ONpenesisiTh MOMEHT
CONPOTHUBJIEHUS IIPUBEOEHHOT0 CeUeHus 1o popmyne

Wpl = g Wred
, (58)
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rae g - KooahGUuUMeHT, TpUHUMaeMbIl 1o Tabi. 3 opun. 3;

Wred - MOMEHT COIIPOTHBIIEHUS IIPUBENEHHOTO CEeUeHUS,
ompenensieMbIil 1o hopMyIie

(59)

30€Chb Y - PAaCCTOAAHUE OT HEHTPA TA2XKECTHU ITPUBEOEHHOTI'O CEYEHUA
OO PACTAHYTOI'O KPAa€BOI'O BOJIOKHGA;

Ired - MPUBEIEHHBIN MOMEHT UHEPIIUU C YI4ETOM IIPOIOIbHOM
HampsraeMol U HeHalpsraeMoM apMaTypPhl, KOTOPHIH
MOeT OBITH OoIIpefeseH Mo GopMye

bi?
L =7 _
red I 12 )
(60)

roe i - KooapPUIMEeHT, IpUHUMaeMbIl 110 rpadukaM yeptT. 1 u 2 npui. 3
B 3aBUCHUMOCTH OT KO3 PHUIIMEHTOB:

E
b

|P’

u

b

=
=]
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= ow

4, (61)

I1719 OHOPOOHBIX 3JIEMEHTOB MPAMOYTOJILHOTO cedeHus 6e3
IIpeaBapuUTEIbHOTO HAPsSIKEeHUsI MOMEHT TPEeIIMHOOOpa30BaHUsI
MOKEeT OBITh OITpeAesieH o ¢hopmyiie

Mpl = Wpl b h2 Rbt,ser,
(62)

roe Wpl - KooduiineHT, IpUHUMaeMbll 110 rpadpukam 4epT. 3 u 4
mpui. 3 B 3aBUCUMOCTH OT XapaKTEePUCTUK apMUPOBaHUS a2 U

L 24E
Y bhE,
(63)

PACYET 2KEJIE3OBETOHHBIX 3JIEMEHTOB 110
PACKPBITUIO HOPMAIJIBHBIX K ITPOOJOJIBHOU OCH
TPEIIIH

4.3. XKene300eTOHHBIE 3JIEMEHTHI U3 SYEUCTHIX OETOHOB
PaCCUYUTHLIBAIOTCS 110 PACKPHITUIO TPEIINH, HOPMa/JIbHEIX K IIPOOOJIbHOM
OCH 3JIeMEeHTa.

4.4 (4.14). llupuHy PacKpPHITUSA TPEIUIUH, HOPMAJIbHBIX K
IIPOOOJILHOM OCH 3JIEMEHTA dcrc, MM, CIeOyeT OIpenesnsaTh 1o popMyJie

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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a =i 2 2035-1004) 3
C o (64)
roe jl - KoadPUILIMEeHT; IPUHUMaeMbI PaBHBIM IIPU yUeTe:

KPaTKOBPEMEHHBIX HAarpy30K U HEMPOOOIKUTENbHOTO JENCTBUSA
TIOCTOSSHHBIX U [JINTEJIbHBIX Harpy30K - 1;

IIPOIOOJIZKUTEJIBHOTO HEeMCTBUSA IIOCTOSTHHBIX U IJIUTEIbHBIX
Harpy3o0kK - 2,5;

h - KoadpdUuIIMeHT, TPUHUMAaEeMbIli PaBHBLIM:

IIpU CTEPKHEBOU apMaType NepPUOgudeCcKOro nmpoduiis -

1,0;

» CTEpXKHEBOU apMaType I1agKou -
1,3;

» TIPOBOJIOYHOU apMaType HepuogudeCKoro npopuis -
1,2;

» TIPOBOJIOYHOU I'JIafKOU apMaType -1,4;

Ss - HalIpsI2KeHVe B CTEPKHSIX KpalHero psja apMaTypel S unu (Ipu
HaJIMYWHU IpedBapUTEIbHOI0 HAIPSAXKEHU ) IpUpalleHne
HaNpPsKEeHUUN OT [AelCTBUS BHEIIHEN Harpy3KH, onpenessieMoe
corJjiacHo 1. 4.5;

m - KO3QPUIIUEeHT apMUPOBaHUSI CeYeHUM, TPUHUMaEeMbI PaBHBIM
OTHOIIIEHUIO IIJIOMIadu CEYEeHUS apMaTyphl S K IJIolIagu CeYeHUs
OeToHa (mpu paboueit BricoTe hp), HO He 6oiee 0,02;

d - muaMeTp CTEPKHSI apMaTyphl, MM.

I1719 371eMEeHTOB, K TPEIIUHOCTOMKOCTU KOTOPBIX IIPENbABIAIOTCS
TpeOoBaHUS 2-1 KaTeropuu, NINPHUHA PACKPLITUS TPEIInuH
onpenessieTcss OT CyMMapHOTO OeUCTBUS IMOCTOSSHHBIX, OJIUTEIbHBIX U
KpPaTKOBPEMEHHBIX Harpy30K IIpu Kosdpdunuenrte jl = 1.

I1719 371eMEeHTOB, K TPEIIUHOCTOMKOCTU KOTOPHIX IIPENbABIAIOTCS
TpeboBaHusA 3-U KaTeropuu, MINprUHa IIPOAOJIZKUTEJIbHOTO PaCKPLITHUS
TPEUIUH ONPefesieTCs OT OeNCTBUS IMTOCTOSHHBIX U OJIUTETbHBIX
Harpy30K npu Koapdpunuente j| > 1. llluprHa HEIPOOOIKUTEILHOTO
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PacCKpBITHS TPEIINH ONpeaesaeTcsa KaK CyMMa IIUPUHBI
MIPOAOJIKUTEJILHOTO PACKPHITUS U IIPUpPAIleHU MU PUHBI PaCKPHITUS
OT OEeNCTBUSA KPaTKOBPEMEHHBIX HAarpy30K, ONpenensieMbIX IIpu
KoadpumueHre j| = 1.

[[TuprHa pacKpHITUS TPEUIUH, onlpeneneHHas mo dpopmyne (64),
KOPPEKTUPYETCS B CIIEAVIOIINX CIydasax:

a) ecIu LEeHTpP TAXKECTU CeYeHUs CTepXKHeU KpalHero psaga
apMaTyphsl S u3rubaeMbix, BHEIIEHTPEHHO CIKATHIX 9JIEMEHTOB IIPU
eo,tot 3 0,8hp oTcTouT OT HauboJIee pacTIHYTOTO BOJIOKHA Ha
paccTostHuu a2, 6onbiiem 0,2h, 3HayeHUEe dqrc OOJIKHO OBIThH
yBEJIUYEHO IIyTeM YMHOXKEHUs Ha KO3(pPuineHT dg, paBHBIU

(65)
1 MPUHUMaeMbIl He Ooiee 3.

4.5 (4.15). HanpsaxeHusa B paCTAHYTOU apMaType (1i1u
IIpupalleHusI HalpPsIKEeHUN) Ss OOIXKHBI ONIpPeNensaiThCA 10 popMyiaM
IJIs1 3JIEMEHTOB:

u3rudaeMauIxX
~ M- P(z - EJF)
l::rs -
Az

(66)
BHEIIEHTPEHHO CXKaThIX IIPHU eg,tot 3 0,8ho

N[ej —z)—P(z —e?s?)
Az

3

T, =
(67)

B ¢dopmynax (66) u (67) :
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Z - pacCTOsIHUE OT LIeHTpPa TAXKECTHU IIJIOIagu CeYeHUs apMaTypsl S
0O TOYKM NPUIIOKEHHUS PaBHOOEUWCTBYIOIIEN YCUIUU B CXKaTOU
30He CeYeHHUs Ha[ TPEIIWHOU, OIIpenesiseMoe COrIacHo 1. 4.7.

[Tpu pacnonoKeHuM PacTIHYTOM apMaTypPhl B HECKOJILKO PSOB 110
BBICOTE CeUEHUS B U3rnbaeMbIX U BHELIEHTPEHHO CXKaTHIX 9JIEMEHTax
pu eo,tot 3 0,8ho HanpsAXKEeHUA Ss, MOACYUTAHHEIE 10 popMmysiaM (66)
1 (67), DOMKHBI YMHOXKATHCSA Ha KO3PPUIIUEHT dn, PaBHBINA

5 _h-x-a

)
h-x-a

(68)

roe x = xho, 3HaueHue onpepensercs 1o popmyse (70);

aj ¥ a2 - pacCTOSTHUSA OT IIeHTpa TAXKECTU MIJIolagu CeYeHUs
COOTBETCTBEHHO BCEU apMaTyphl S ¥ KpalHero psga
CTepKHeU Oo HauboJjiee paCTAHYTOT0 BOJIOKHa OeTOoHa.

3HaYeHNe HAIPSAXKEeHHUs Ss + Ssp, a IPU MHOTOPSIAHOM PACTSIHYTOR
apMaTtype dn Ss + Ssp He OOJIZKHO IIPEBBIIIATh Rs,ser.

PACYET 3JIEMEHTOB KEJIE30BETOHHBIX KOHCTPYKIIUHA
I10 JE®OPMAIINUAM

OnpeneneHue KPUBU3HBI 2Ke/1€300€TOHHBIX 3JIEMEHTOB
Ha yY4aCTKaxX 0e3 TpeIIvH B PAaCTSIHYTOH 30HEe

4.6. PacueT 371eMEHTOB Ke1e300€TOHHBIX KOHCTPYKIIUN 13
SIYEeUCTHIX OETOHOB 110 medopMallusIM Ha yyacTKax 0e3 TpeluH
DOJIZKEH IIPOU3BOOUTHCS C y4€TOM yKa3aHuu m.1. 4.23-4.26 CHull
2.03.01-84.

OnpeneneHue KPUBU3HBI Ke/1€300€eTOHHBIX 3]IEMEHTOB
Ha yY4aCTKaX C TPpeIIHHAaMH B PAaCTSIHYTOH 30HEe

4.7 (4.27). Ha yyacTkax, TIe B PacTSIHYTOU 30He 00pa3yioTcs
HOpPMaJIbHbIE K IIPOAOIBHOM OCH 3JIEMEHTAa TPEIUNHbI, KPUBU3HEI
n3rubaeMbIX ¥ BHEIIEHTPEHHO CXKaThIX 3JIEMEHTOB IIPSIMOYTOJILHOTO
CeYeHHUs OOJIKHBI OIIPEeAesiaThCs 10 GpopMyIie
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1 M| w

_M N ¥ _ Mol
ro ohz|EA, e +ERREV| BEA

(69)
B ¢popmyie (69):

M - MOMEHT OTHOCHUTEJIbHO OCH, HOPMAaJIbHOM K IIJIOCKOCTH OEeWCTBHUSI
MOMEHTA U IMPOXOOsIIel depes IeHTP TIKECTH MJIOIaan
CeuYeHUs apMaTypPH S, OT BCEX BHEIITHUX CHJI, PACIIOJIOKEHHBIX I10
OOHY CTOPOHY OT PAaCCMAaTPUBAEMOI'0 CEYEHUS, U OT YCUJIHS
IIpeIBapUTEIbHOTO 00KaTus P;

Z - pPacCTOsIHUE OT LieHTpPa TAXKECTH IIJIOIIagu CeYeHUs apMaTypPHl S
OO TOYKM MNPUIIOKEHHUS PaBHOOEUCTBYIOIIEN YCUIIUY B CXKATOM
30HE CeYeHUs Had TPEeUIMHOU, onpeaenseMoe 110 YyKa3aHUusAIM II.
4.8;

Vs - KO9DDUITMEHT, YYUTHIBAIONIUY PaboTy pacTsiHyTOro 6eToHa Ha
y4acTKe C TpelluHaMU U OIIpefeisieMbli CorjlacHo 1. 4.8;

n - K03 PUIIMEHT, XapaKTePUIYIOIINN YIPYTroIljlaCTuYeCcKoe
cocTosiHHMe OeTOoHa CXKaTOM 30HBI U ITPUHUMAaEMEBIH 110 Tabin. 17;

Vb - KOODPUIMEHT, YYUTHIBAIONINN HEPAaBHOMEPHOCTD
pacnpeneneHuss KpallHero cxkaToro BOJIOKHa OeTOHa I10 OJIUHEe
y4acTKa C TpelUluHaM1 U MPUHUMaeMbIi paBHbBIM 0,7;

Jf - KO9hPUIMEeHT, onpeaenseMbli o popmye (72);

X - OTHOCUTEJIbHAsS BBICOTA CXKATOU 30HEI OEeTOHA, onlpenesseMast
COTJIaCHO yKa3aHusaM 1. 4.8;

Ntot - paBHOOEUCTBYOIIAsA IPOOOJIbHOU CUNIEL N U yCUTIUS
MIpeaBapUTENIbHOTO 00:kKaTus P. [1719 371IeMEHTOB, BBITIOTHSIEMBIX
0e3 mpegBapuUTEJIbHOTO HaNpPsXKEeHUs, ycuaue P nmpuHuMaeTCs
PaBHBIM HYIJIIO.

Tabmnuua 17

64
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KoadduineH T, y4uTHBAIOIINE
BIIUSHUE TIOJI3YYECTU AUEUCTHIX
6eToHOB Ha gedopmanmuu

IO IUTEenbHOCTh HeMCTBUS DJIeMeHTEl
. 3JIEMEHTOB
Harpy3Ku KOHCTPYKIIUH
6e3 TpemuH jb2 | C TpemuHaMu n
1. HenpoponxurtensHoe | Bce BUmbI 1 045
OeucTBue 3JIEMEHTOB !

2. TIpomomKuTtenbHOE
OEeNCTBUE IPU
BIIA’KHOCTH
OKpYy2Kalollel CpelHl,
%:

neMeHTH 6e3
a) 40-75 BEHTUJIUPYEMEIX 2 0,2*
KaHaJIoB

OJIeMEeHTEH C
BEHTUJIUPYEMBIMU 3 0,1
KaHajaMu

DJIeMeHTH Oe3
0) Huxke 40 BEHTUJINPYEMEIX 2,5 0,15
KaHaJIoB

OJIeMEHTHI C
BEHTUIMPYEMBIMHU 3 0,1
KaHalaMu

* [lommyckaeTcs MOBHIIATh 3HAYEHUA KO3 PUIIMEeHTa N U CHUXKATh
3HaYeHue Ko3pPuimeHTa jh2 IpU NPOAOIXKUTEIPHOM OEeHMCTBUHA
Harpy3KHU U BIaKHOCTU OKpyzKaromien cpenbl 50 % u BHIIIIE:

IJIsI 371IeMEeHTOB 0e3 BEeHTUJIMPYEMBIX KaHaJIoB N - He 6osee 0,26;
jb2 - He MeHee 1,5;

« « C BeHTI/IHI/IpyeMBIMI/I KaHaJIaMH3 N - He 60Hee
0,2;

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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jb2 - He MeHee 2.

[IpumegyaHue. [I75 KOHCTPYKLIMH, TOOBEPraeMbIX YCUIIEHHOM KapOoHM3aIuu
(’XMBOTHOBOOYECKME 3MaHUs) IIPU BIaXXHOCTU OKpyzKalollen cpennl Brimie 60 %,
3HaueHUs Ko3(pPUITMEHTOB N U jh2 MPUHUMAIOTCS COOTBETCTBEHHO He 6osnee 0,1 u He

MeHee 3.

4.8 (4.28). 3HayeHUe X BEIYUCISAETCA 110 GopMyJie

¢" 1155 7 —
+5(A +
PISAECAE PO
W0se oo (70)

HO IIpUHUMaeTcs He Ooee 1.

B ¢opmyne (70):

_ M
hfﬂb,sw;
(71)
w
_Ar
AT
(72)

66
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2E"
Gad ey

7’

(73)

es,tot - IKCIeHTpUucuTeT CUuibl Ntot OTHOCUTEJILHO LIEHTPa TAXKECTHU
IJIOIIaAN CE€YEeHUsl apMaTyphl S, COOTBETCTBYET 3aMEHSI0IIEeMY
MOMeHTy M (1. 4.7) u onipenensieTcsa no popMye

M

Eagor —
wr .

(74)

3Ha4yeHUe Z BEIYUCIISETCS 0 popMyie

Eﬂf a
+
_;ga @t S

Z=i11-
’ EI‘??;""fj

(75)

[I7151 BHELIEHTPEHHO CXKAaThIX 3JIEMEHTOB BeJIMYMHA Z AOJIXKHa
npuHuUMaThCcs He 6omee 0,97es, tot.

4.9 (4.29). 3Hauenue Ko3pPUIIMEHTa Ys OIS OBYXCIOUHEBIX
IIpeIBapUTEJIbHO HAMIPSAXKEHHBIX 3JIEMEHTOB KOHCTPYKIIUU
omnpepenseTcs 0o gpopmyne

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



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

-4

(15 -1, )"‘95:.::-: fh, , (76)

HO ITPUHUMaeTCs He 6ojiee 1; Ipu 3TOM cjiefyeT IPUHUMATh BEJIUYUHY

Y.=1ld-q@e, -

Bitot . 1.2

2 ¥y

h,:, i1

[ u3rubaeMbIX 37IEMEHTOB, BHIIIOJIHSAEMBIX 0€3 IIpegBapuTEIbHOT O
HaIPSXKEHUSA apMaTyphl, HOCJIeOHUU 4JIeH B IPaBOX 4acTu (OPMYIIHL
(76) momyckaeTcs IPUHUMATh PaBHBIM HYIIIO.

B ¢popmye (76):

Jjls - K03 DUIIMEHT, YYUTHIBAIOIINY BIINSIHNE OIUTEJILHOCTU OENUCTBUSA
HArPy3KU U IpUHUMaeMbIi o Tabn. 36 CHull 2.03.01-84;

es,tot - cM. hopmyny (74);

Q:’m - R&I,:er_wpi
[t M, F M,

7’

(77)
HO He Oojiee 1.

3necs Wpj - cm. dopmyny (138) CHull 2.03.01-84, nonnyckaeTcs
IIPUHUMATH 110 popmyie (58);

Mru Mrp - cm. 1. 4.5 CHull 2.03.01-84 w 11. 4.2, 1pu 5TOM 3a
TIOJIOKUTEJIbHBIE IPUHUMAIOTCS MOMEHTHI, BEI3BIBAIOIIE PACTSIXKEHHUE
B apMaType.

[I711 OMHOCJIOMHBIX KOHCTPYKIINY U3 T4enucToro 6eToHa (6e3
IIpegBapUTeJIbHOTO HANPSXKEeHMUT) 3HaUYeHUE Ys BEIYUCIISIETCS 110

dbopmyne
68
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(78)
Jjl - Koa(ppuueHT, IPpUHUMaEMbI PaBHBIM:
IIPY HEIPOOOJIKUTEIbHOM AENCTBUU HArpy3KM AJis apMaTypHl:
[IepUoJruYecKoro nmpoduns - 0,6;
rinagkou - 0,7;

[IPY IPOOOJIZKUTEIbHOM JENCTBUU Harpy3KM HE3aBHCHUMO OT IPOPUIIs
apMmartypHl - 0,8.

Mser - MOMEHT, BOCIIPHHMMaEMbBIM CeYeHMEM 3JIeMeHTa U3 pacdeTa 110
IIPOYHOCTHU IPU PACUETHHIX COTIPOTHUBIIEHUSX apMaTypHl 1 OeTOHa [
IIpeaenbHBIX COCTOSTHUM BTOPOU T'PYIIITHL.

4.10 (4.30). ITotHast KpUBU3HA

1

t [OJIS y4acTKa C TPellMHaMU B PaCTIHYTOM 30He [OJI>KHa
OmIpenensaThCs Mo popMyJie

1 1 1 1 1
—=1=1 -1=1 +]=] -1=
L N PO O P W PO W P

roe

(79)
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1

[1’]1 - KpUBHU3HA OT HEMMPOOOJIKUTEIBHOI0 IeMCTBUS BCel Harpy3Ku, Ha
KOTOPYIO IPOU3BOOUTCS PacyeT I10 AedopMaliisiM COrIacHO
ykazauuaMm 1. 1.20 CHull 2.03.01-84;

la- KPHUBH3HA OT HEIIPOOOJIZKUTEJIbBHOT'O OEeNCTBUS MOCTOSTHHBIX U
OJIINTEJIBHBIX Halr'Py30K;

[ : ]
tis- KPHUBHU3HA OT IIPOOOIIZKUTEJIBHOT O ﬂeﬁCTBYH IIOCTOAHHBIX U
OJIINTEJIbBHBIX Halr'Py30K;

[ 1 ]

” }4 - xpuBm3Ha, 00yCIIOBIEHHAS BEITUOOM 3JIeMEeHTa BCJIe[CTBHUE
yCaIK{ U MOJI3yYecTu OeTOHA OT YCUJIUS IMPegBapUTEeIbHOT0 00KaTu s
u omnpepensemMas no popmyne (158) c yuetom ykazauui n. 4.25 CHull
2.03.01-84.

KpuBusHE

]
[f 5 onpemensanTcs mo popMmyse (69), npu 5ToOM
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[ : ]
t {2 BEIYUCIISAIOT IIPU SHAYEHUAX Ys U 11, OTBEYAIOIITNUX
HeIIPpoOOdoOJIZKUTEeJIbHOMY OEeuCTBUIO Har'py3KH, a

[ 1 ]
7 }3 - Ipu 3HaYEHHAX ys ¥ N, OTBEYAIONIUX IPOHOJIKUATEITEHOMY
OeNCTBUIO HAarpy3Ku. Ecnu 3HaYeHUs

[1]
/3 0Ka3bIBalOTCS OTPUIIATEIbHBIMY, TO OHU IIPUHUMAIOTCS PaBHBIMU
HYJIIO.

OnpeneneHue NMporuoos

4.11 (4.31). Ilporud fm, oOycrnoBineHHbIN gedopmanuen nu3ruoa,
omnpepnensieTcs 1mo Gopmynam:

(80)
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ol

roge

(81)

m}: - U3rudaIOIUE MOMEHT B CEUEHUHU X OT OeMCTBUS €TUHUYHOU
CUJIBI, IPUJIOKEHHOU 10 HallpaBJIEHUI0 UCKOMOTI'0 IIepeMeIleHu
9JIeMEeHTa B CEeYEeHHUH X II0 OJINHE IpoJjieTa, OIS KOTOPOTro
onpenesnsaeTcs Iporuob;

[1]
'/ - moTHAsI KpUBU3HA 9JIEMEHTAa B CEYEHUH X OT HAarpPy3KH, IpU
KOTOPOM ompefensieTcs nporud; 3HaYeHus

[1]
' 4y onpepmensitoTcs mo ¢gopmyne (79), 3HaK IPpUHUMAaETCS B
COOTBETCTBHUU C SIIOPOUN KPUBU3HHI;

my - KO9(GUILIMEHT, 3aBUCAIIUN OT XapaKTepa 3arpyxkKeHus,
MMPUHUMAaEMBIN 110 Tabi. 4 puimi. 3;

| - pacueTHBIN IPOJIET U3rnbOAaeMoOro 3jIeMeHTa.

7151 n3rudaeMbIX 9JIEMEHTOB ITIOCTOSIHHOI'O cedueHus 0e3
IIpeaBapuUTEIbHOTO HANPsSIKeHUs apMaTyphl, UMEIOIINX TPEIINHBL Ha
KakIOM y4dacCTKe, B IIpefiejiaXx KOTOPOro U3rudaroniuii MOMEHT He
MeHsieT 3HaKa, KpUBU3HY OOIYCKaeTCs BEIYUCIATD AJig Hauboiee
HaIPSXKEHHOTO CeYeHU s, IPUHUMAasI KPUBU3HY OJISI OCTAIbHBIX
CEeYeHUU TaKOro ydaCTKa U3MEHSIOIIEeNCs IIPOIIOPLXOHAIbHO
3HAYEeHUSIM u3rndaromniero MoOMeHTa.
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5. KOHCTPYKTHUBHBIE TPEBOBAHUA

5.1 (5.1). [Ipu IpoeKTUPOBaHUU OETOHHBIX U Ke1e300eTOHHBIX
KOHCTPYKLUM OJis o0ecIlieueHusl YCIOBUM UX U3TOTOBJIEHUS,
TpebyeMoM JIOITOBEeYHOCTH U COBMECTHOM PaboThl apMaTyphl U OeTOHa
HaOJIeKUT BBITIOIHSITh KOHCTPYKTUBHEIE TPeOOBaHUS, U3TI0KEHHEIE B
HaCTOSLIEM pa3ferie.

MHWHHUMAIJIBHBIE PASMEPBI CEYEHHUA 3JIEMEHTOB

5.2 (5.2). MuHuUManbHbIe pa3MepPhl CEUeHNM OETOHHBIX U
Kene300eTOHHBIX 3JIEMEHTOB U3 STYEUCTHIX OETOHOB, ONIpeaesisieMbie
13 pacyeTa 10 OeMCTBYIOIIMUM YCJIOBUSM UM COOTBETCTBYIOIIMM I'PyIIIIaM
IIpenesbHBIX COCTOSTHUM, MOJIKHBI Ha3HAYaThCs C YYETOM
9KOHOMMYECKUX TpeboBaHUM, HEOOXOOUMOCTU YHUPUKAIINU
onany004HbBIX (OPM ¥ apMUPOBaHUS, a TaKXKe yCIIOBUM IPUHSITOU
TEXHOJIOTUY U3TOTOBJIEHUST KOHCTPYKITUH.

KpoMme Toro, pasMepsl CeYeHUs 3JIEMEHTOB Ke1e300eTOHHBIX
KOHCTPYKIUHM OOJIKHBI IIPUHUMATHCS TaKUMU, YTOOBI COOTIOaINCh
TpeOoBaHUs B YaCTHU PACIIOJIOKEHUSI apMaTypPhl B CEYEeHUU (TONIIUHEI
3alIUTHBIX CJI0EB O€TOHA, PACCTOSIHUS MeXAy CTEPXKHSIMU U T. I1.) U
QHKEPOBKM apMaTypHI.

5.3 (5.3). MuHuManbHas TONIINHA COOPHBIX KeJ1e300€TOHHBIX IIJTUT
13 STYEUCTHIX OETOHOB IOJIKHA OMPEnesIAThCS U3 YCIOBUS
obecrieyeHus TpeboOBaHUM K PACIIONIOKEHNIO apMaTyPHI 10 TOJIIIIUHE
IJTATH ¥ COOMIoe st TpeOyeMol TOJIIUHEBL 3aIlIUTHHIX CJI0eB OeTOHA
COI'JIaCHO II. D.D.

I'ubKOCTE lp/i cxKaTBEIX OETOHHBIX U XKeJIe300eTOHHEBIX 3JIEMEHTOB U3
SIYEeNCTHIX OETOHOB ClIeyeT IpUHUMATL He Goiee 70.

[Ipy IPOEKTUPOBAHUY KOHCTPYKIMN U3 STYEHUCTHIX OETOHOB
HeoOxoguMo u3beraTh pe3KOTro U3MeHEeHUs Pa3MepPOB CeYeHUU
3JIeMeHTOB, 00pa30BaHUs I'He3[l, YeTBEePTEN, a eCJIN XKe OHU
Hen30eKHBI, TO BCE BXOMOSIIINE YTIbI JOJI2KHBI OBITh apMUPOBAHHI.

3AIIUTHBIA CJIOM BETOHA

5.4 (5.4). 3amuTHBIY cioi 6eToHa [y pabodyel apMaTyphl HOJI2KEeH
obecneynBaTh COBMECTHYIO pab0oTy apMaTyphl C 66TOHOM Ha BCEX
cTagusax paboThl KOHCTPYKIIMY, @ TaKKe 3alllUTy apMaTyphl OT
BHEIITHUX aTMOC(HEPHBIX, TEMIIEPAaTyPHLIX U T. II. BO3OEUCTBUMN.
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5.5. TomniyHa 3aUIUTHOTO CJI0sI OeTOHA ITPUHUMAETCS B
cootBeTcTBUU C 1. 5.5 CHuII 2.03.01-84 He MeHee nuameTpa pabouen
apMaTypHl U He MeHee, MM:

25 - O mpomobHOM paboyel apMaTyphl B OOHOCJIOMHBIX
3JIeMeHTax KOHCTPYKIUU U 15 - B ABYXCJIOUHBIX IIJINTaX TOJIIINHOU
6onbire 100 MM ITpu pacnoioXkeHun pabodel apMaTyphl B CJioe
TsI2KeJoro 0eToHa, a TaKxXKe IOJIsT apMaTyphl BHYTPEHHUX IIEPETOPOOOK
IIPY CpefHel IIJIOTHOCTHU si4encToro 6etoHa 6omee 1000 Kr/M°;

15 - ans monepevHbBIX CTEP2KHEN CBapPHBIX KAPKaCOB MIIUT
IMEePEKPHITUM U CTEHOBLIX IIaHEIEeH;

10 - g1 aHKEepHOU apMaTypBhl.

B n3rnb6aeMbIX 1 BHEIIEHTPEHHO CXKAaThIX 3JIEMEHTaX KOHIIBI
IIPOOJILHBIX CTEPXKHEN HeHAIIpsATraeMol apMaTypPhl JOJIXKHBI OTCTOSATH
OT TOpIla 371eMeHTa He Ooyiee yeM Ha 10 mMm.

5.6. ToniyHa 3aIIUTHOTO €105 OeTOHA, /IS ITpeaBapuTEeIbHO
HAIIPSKEHHBIX OBYXCIOMHBIX 3JIEMEHTOB U3 SYEUCTOro 6eToOHa Ha
y4acTKe 30HBI Ilepefadl YCUINN OT apMaTyphl Ha 0eTOH IPUHUMAETCS
B COOTBETCTBUM C I1.11. 5.7 u 5.8 CHulI 2.03.01-84.

MHWUHUMAIJIBHBIE PACCTOAHHUA ME2KITY CTEP2KHAMMA
APMATYPbI

5.7 (5.11). PaccTosiHUS B CBETY ME€XKAY CTEPKHIMHU apMaTypPhl IO
BLICOTE U IIUPUHE CEYEHUS OOIXKHB 00ecnedynuBaTh COBMECTHYIO
paboTy apmMaTyphl ¢ 6€TOHOM U Ha3HadaThCS C y4eTOM yOooOCTBa
YKJIaJdKU U YIIJIOTHEHUSI OETOHHOM CMEeCH OJIsl IIpeBapuTeIbHO
HaIPSXKEeHHBIX KOHCTPYKUMNM, HONMXKHBI TAKXK€E YYUTHIBATHCS CTEIIEHD
MeCTHOT0 00xkaTus 6eToHa ¥ rabapuThl HATSAXKHOTO 000PYyOOBaHUS
(mOMKpaToOB, 3aKMMOB U T.II.), @ TaK:Ke BO3MOXKHOCTb 00ecrie4yeHust
ITPOXO0XKIEHMNS MITHIKOBBIX BUOPATOPOB.

MuHMMaIbHOE PAaCCTOSTHHE B CBETY MEXKOY CTEPXKHSAMU IIPOAOIbHOMN
CXKaTOW apMaTyphl U IPOAOJIBHON PACTAHYTOM apMaTypHhl
IIPUHUAMAETCS HEe MeHee TpexX OuaMeTpoB U He MeHee 50 MM.

ITpu CTECHEHHBIX YCIJIOBUSIX OOITYCKAETCS PacIiojlaraTh CTEPKHU
apMaTypHl ITornapHo (0e3 3a30pa MeXAy HUMU) TaKUM 00pa30M, YTOOBI
pu 6ETOHMPOBAHUY TOPU30HTAILHEIE CTIAPEHHBIE CTEPXKHU
HAXOOUIUCh OOWH HAI OPYTUM.
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[IpuMegvanue. PaccTogsHUe B CBETY MeXAYy CTEPKHAMU IIEPUOTUIECKOTO
npoduIs IPUHUMAETCS 110 HOMUHAJILHOMY AuaMeTpy 0e3 yueTa BHICTYIIOB U pebep.

5.8. PaccTosiHue MexXay MMOoNepeuYHbIMUA aHKEPHBIMU CTEPXKHSIMU B
CBeTy IpUHUMaeTcs He MeHee 50 MM; pacCTOssHHeE OT Hadajia OllaCHOU
HAKJIOHHOM TPEUIWHEI OO0 OJIMKaNIIIero pacyeTHOTO aHKEePHOTO
(momepedHOTro0) CTEpkKHA npuHuMaeTcsa He MmeHee 100 MM (ueprt. 11).

a

Yept. 11. [IpuMepsl aHKEPOBKU apMaTypPhI IUIUT U3 S4EeUCTOro 6eTOHa Ha oIropax
PacCTSAHYTHIX CTePXKHEU

a - BApMaHT, IIPHY KOTOPOM ABa UJIX OOMbIIee YUCI0 PAaCUEeTHBIX aHKEPYIOIINX
CTepXKHEU, pacrnoaaramliuxcs B Ipefenax OIOPHOTO ydacTKa, IPUBapUBaloT C
OOHOM CTOPOHHBI ITPOMOJILHEIX Pab0oYMxX CTepxkKHEM; 6 - BapUaHT, TPU KOTOPOM 3TH XKe
aHKEePYIoIMe CTePKHU IIPUBAPUBAIOTCS C ABYX CTOPOH IIPOAOJIFHEIX paboyux
CTepXkHel; 1 - pacueTHBIe aHKEPYIOIIUE CTEPXKHY; 2 - HAKJIOHHAs TpeluHa

AHKEPOBKA APMATYPbBI

5.9. AHKepOBKa apMaTyphbl, PaClOJIOKEHHOU B TAXKEJIUM CJI0e
0eTOHa OBYXCJIOMHBIX 3JIEMEHTOB KOHCTPYKIUM, TPOU3BOIUTCS B
COOTBeTCTBUM C 11.11. 5.13-5.15 CHwull 2.03.01-84.

AHKepoBKa pabo4deil apMaTyphl, PaClOJI0KEHHON B OJTHOCIIOMHBIX
3JIeMeHTax KOHCTPYKIUU, IPOU3BOOUTCS C IIOMOILBIO IPUBAaPEHHBIX K
HeU IOIIePEeYHbIX CTEPXKHEMN.

Yucio u guaMeTp aHKEePYIOIIUX IOIIEPEYHBIX CTEPXKHENU
omnpefesseTcss paCieToOM B COOTBETCTBUU C TPeOOBAaHUSIMH,
U3JIOXKEHHBIMU B II.11. 3.27-3.28.
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HajifeHHOE 0 pacyeTy YKCJI0 aHKePYIOIIUX IOMNEePEeYHEIX CTePXKHEeHR
pasMelllaeTcs Ha y4acTKax OT TOpIa dJIeMeHTa 40 Hadajia Hauboee
OIIaCHOT'0 HAKJIOHHOTO ceueHus (cMm. uepT. 11).

[Ipu 3TOM PaCCTOSTHUE MEXK[Y MOMePeUYHbIMU CTEPKHSIMHU
yCTaHaBIMBAETCS B COOTBETCTBUU C 1. 5.8, a pacCTOAHME OT KOHIIA
AHKEePyEeMBIX CTEPKHEU [I0 IIEPBOTO IIOIEePEYHOT0 CTePKHS
npuHUMaeTcs He 6omee 10 MM.

B nmpepenax omOpPHOTO yYyacTKa U3rnbaeMbIX 371eMEHTOB (3a rpaHbio
OIIOPHBI) pacmojiaraeTCsa He MeHee OBYX PaCyeTHBIX OIIePEeYHbIX
CTEepXKHEM.

II;THA OMOPHOI'0 yYacCcTKa u3rudaeMbIX 39JIEMEHTOB IIPUHUMAETCS He
MeHee 1/100 ux OoIuHBL U HEe MeHee 7 CM.

Ecnu o PpacyeTy YCTaHOBKa ITOITEPEYHBIX aHKEPHBIX CTep}KHefI HE
TpeﬁyeTCH, TO ITO KOHCTPYKTHUBHEIM Tpe60BaHI/I${M K KaXOoMy
IIPOOOJIEHOMY CTEP2KHIO IIPHUBAPUBAETCA XOTA OBl OOHH HOHepequIfI
aHKeprIfI CTepZXKEeHhb.

[Tpu HEBO3MOXKHOCTH BBHITIOTHUTH YCIIOBUS HACTOSIIETO ITyHKTa, a
TaKKe [IJI51 TIOBBIIIIEHUSI CTETIEHU HafJe>KHOCTHU 3aJleIKU KOHIIOB
PacTSIHYTHIX pabouux CTepKHeMU (ecnu 3TO TpebyeTcs Mo pacyeTy) Ha
X KOHIIaX IpeayCcMaTPUBAIOTCS CIIellMabHbie aHKEPHI,
yCTaHaBJIMBaeMbIe 110 pacyeTy Ha cMsTHe OeToHa I1of aHKepaMHu.

5.10 (5.15). [ obecneyeHnss aHKEPOBKU BCEX IMTPOIOJIbHBIX
CTepKHelN apMaTyphl, 3aBOOAUMEBIX 3a I'PaHb OIOPHI, Ha KpauHUX
CBOOOOHBIX OMOpPax U3rubaeMbIX 3JIEMEHTOB [IOJIZKHBI BBHITIOTHSATHCS
crenyoiye TpeOoBaHUA:

a) ecnu cobiogaeTcs ycnoBue (44), nivHa 3anycKa pPacTSIHYTHIX
CTepKHEeU 3a BHYTPEHHIOIO 'PaHb CBOOOIHOM OMOPHI AOJI2KHA
COCTaBJISTH He MeHee 5d 1 He MeHee 7 CM;

0) ecnu ycnoBue (44) He cobrofgaeTcs, OJIMHAa 3allycKa CTepXKHEM 3a
BHYTPEHHIOIO 4YaCTh CBOOOMHOM OIIOPHI MOIXKHa ObITh He MeHee 10d.

[Tpu pacnonokeHuu apMaTyphl B TAXKEIOM cjioe 6eToHa
OBYXCJIOMHBIX KOHCTPYKIIUHU OJIMHA 30HBI aHKEPOBKMU lgn ONIpenenseTcs
cornacHo 1. 5.14 CHull 2.03.01-84.

5.11. Y KOHIIOB IIpeaBapUTEIbHO HallPAXKEHHBIX ABYXCIIOUMHBIX
3JIEMEHTOB [I0JI2KHa OBITh YCTAHOBJIEHA KOHCTPYKTUBHAS IOIIepedYHas
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apMaTypa, OXBaThIBAIOIlasi BCe HAIpPsraeMble CTEPKHU U
BBITIOJTHEHHAS B BUAE OTHEIbHBIX CTEPKHEH WU CETOK
KOPBITOOOpa3HoOM (pOpMHI.

[Irnomank cedyeHus IIONEPEeYHON apMaTypPHl JOIXKHa COCTABISATh HE
MeHee 2 % NJIOLIadU HaIpsaraeMou apMaTyp:l Ha OjuHe 2[p, HO He
MeHee 50 CM OT rpaHU OMOPHI.

IMPOOJOJIBHOE APMHUPOBAHUME 3JIEMEHTOB

5.12. [Ing apMUpOBaHUs 3JIEMEHTOB KOHCTPYKLIUU U3 SYEUCTOTO
0eTOHa HeHaIpsSTraeMol apMaTypoU OOJIKHa IIpeaycMaTPUBaThCS
TOJIBKO CBapHas apMaTypa B BUAE IIJIOCKUX CETOK UJIM 00 bEMHBIX
KapKacoB. ApMaTypa B BUA€E OTOEIbHBIX CTEPKHEN UM BA3aHBIX
KapKacoB OONYCKaeTCs K IIPUMEHEHUIO [J11 pab0Thl Ha MECTHhBIE
ycunus (HaopuMep, B yrjlaxX IIPOeMOB U T. I1.). YCTPOMCTBO KPIOKOB Ha
KOHIIaX pabouyuXx CTepKHEeN He PEKOMEHIYEeTCH.

5.13. MuHUMaIbHBIN IIPOLIEHT IPOAOJILHOM paboyell apMaTypHI (B
IIPOIIeHTAaX OT IJIOLIAAMu cedeHUus: 0eTOHa) XKejle300e TOHHBIX
KOHCTPYKIUM U3 STYEUCTOT0 OeTOHA MPUHUMAETCS B COOTBETCTBUH C II.
5.16 u Ta6n. 38 CHull 2.03.01-84 u He MeHee:

OJIsI TPOAOJIbHOM apMaTyphl S B u3rubaeMbIX K BHEIIEHTPEHHO
CIXKaThIX 3JIeMeHTax IIPpU pacuyeTe Ha OCHOBHBIE HAarpys3ku - 0,05;

TO K€, IIPU pacyeTe 10 IPOYHOCTH B CBOEM IIJIOCKOCTH, a TaKXkKe Ha
CcOOCTBEHHEBIN Bec IIpH pacranyoke u MmoHTaxe - 0,03;

OJIT KOHCTPYKTUBHOM apMaTyphel S 1 S¢, ycTaHaBIuBaeMol 6e3
pacyeTa B CXKaTHIX M n3rubaeMuIx ajieMeHTax, - 0,02.

Yucno cTepKHEM CxKaTOM U pacTIHYTOM pabodyel apMaTypHl B
TIJIUTaX JOJI2KHO OLITHL He MeHee Tpex Ha 1 M mIUpUHB IIUTH. CxKaTas
apMaTypa, BBoguMas B pacyeT 3JIEMEHTOB U3 STYEeUCTOTro OeTOoOHa
KjlaccoB BS u HUXKe, IpUHUMaeTCa gUuaMeTpoOM He MeHee 6 MM.

5.14. B cootBeTrcTBUHU C 11. 5.17 CHuII 2.03.01-84 B OBHOCIIONHEIX
3JIeMeHTaxX U3 SYenucToro 0eToHa MaKCUMaJIbHBEIM AUuaMeTp pabodei
apMaTyphl He OOJIXKEeH IIPeBHIIIIaTh, MM: 16 - mpu 6eToHe KitaccoB B10
u Huxke u 20 - mpu 6eToHe KimaccoB B12,5 u BrIe.

ITIOITEPEYHOE APMUPOBAHMUME 3JIEMEHTOB
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5.15 (5.22). Y Bcex IIOBEPXHOCTEN Ke1e300eTOHHBIX 3JIEMEHTOB,
BOJIM3U KOTOPBIX CTAaBUTCS MPOHOJIbHAs apMaTypa,
IIpeaycMaTpUBaEeTCs TaKxKe IollepedHas apMaTypa, OXBaThIBaloias
KpalHue MPOO0JIbHEIE CTEPKHMU.

PaccTossHME MEeXIOYy CTePKHSIMU IIOIIEPeYHON apMaTypPHI,
yCTaHaBJIMBAaeMOM KOHCTPYKTUBHO ITapajljIeJIbHO ITOBEPXHOCTSM IIJTUT
1 MEeXIY IOIEePeYHON apMaTypo# B BUle BePTUKAJIbHBIX XOMYTOB B
IIJINTAaX U IMaHeNIX, HOJIZKHO OBIThL He 0ojiee 600 MM u He OoJiee
YIOBOEHHOU ITUPUHELI TPAaHU dJIEMEHTA.

B cTeHOBBIX maHeNnsIX BeICOTOM Oomee 600 MM gomycKaeTcs
YBEJINYMBATh PACCTOSTHNE MeXKy KOHCTPYKTUBHBIMU BEPTUKAJIbLHBIMU
CTEPXKHSIMHU B IIeHTPe IponeTa (Ha paccTtosuue 1/4 ot omop) go 1200
MM.

ITpu apMHPOBaAHKUHU 3JIEMEHTOB KapKacaMU-JIeCEHKaMU PAaCCTOSTHIE
MEeXIY KOHCTPYKTHUBHBIMU ITOTIEPEYHBIMU CTEPKHSIMHU B KapKacax
OOJI?KHO OBITH He 00Jiee yOIBOEHHOU BHICOTHI ITOIIEPEYHOI0 CTEPXKHS, HE
oosnee 500 MM u He Oosee 40d.

5.16. PaccTossHre MeXOy CTEPXKHAMMU IIOIIEePEeYHOU apMaTyphI,
onpepnesisseMOe pacyeToOM Ha IIOIepeyvyHYyI0 CUJLy, YCTaHaBJIUBAETCS B
COOTBETCTBUU C 3TUM pacyeToM, HO He MeHee YKa3aHHOro B II. 5.15.

5.17. B OBYXCJIOMHKIX TYE€HUCTO OETOHHLIX 3JIEMEHTAaX IIOIIEPEYHYI0
apMaTypy, yCTaHaBJIUBaeMyl0 Ha COBUT MeXOy OABYMs CJIOSIMH,
PEKOMEHyeTCs BHIIIOJIHATL BePTUKAJIBHOU B Clly4yae
npo¢uIMpoBaHHOM (PeOPUCTOM) TOBEPXHOCTHU COIPAKEHUS HUKHETO
Kene300eTOHHOTO CJI0SI ¥ HaKJIOHHOM B ClTy4dae I'JIagKol ITOBEPXHOCTHU
COIPAKEHUA.

CBAPHBIE COEIUHEHWUSA APMATYPBI

5.18. YcTpo#icTBO CTHIKOB pabouell apMaTyphl BHaXJIECTKY 6e3
CBapKH, a TakKxKe OOpHIB CTepKHEM paboyel apMaTypHl B IIPOJIeTe
n3rubaeMbIX 3JIEMEHTOB U ITI0 BLICOTE BHEIIEHTPEHHO CXKATHIX
3JIEMEHTOB U3 SYEHUCTOro 0eTOHA HEe PEKOMEHIYEeTCSI.

IlonmycKaeTcsl CThLIKOBaHME CBApHBIX CETOK BHAXJIECTKY He B pabouyem
HaMpaBJIeHUU (HAaIlpuMep, B IOIIEePEeYHOM OJisi PeOPUCTHIX OAJIOUHEIX 1
IIJIOCKUX IIJINT).
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5.19. CBapHble COeqUHEHU apMaTyphl U 3aKJIagHBIX OeTajled B
KOHCTPYKIHUSAX U3 TYEUCTOro 0eTOHa IIPOU3BOOAT B COOTBETCTBUU C
n.1. 5.32—5.41 CHwull 2.03.01-84.

CTBIKH 3JIEMEHTOB CEOPHBIX KOHCTPYKIITUH

5.20. CTeIKM COOPHBIX 3JIEMEHTOB U3 STUEHUCTHIX O TOHOB
BBITIOJIHAIOTCS C ydeToM TpeboBauwui m.m. 5.42-5.45 CHull 2.03.01-84.

OTOEJIBHBIE KOHCTPYKTUBHBIE TPEBOBAHUA

5.21. Ilpu npoeKTUPOBaHUU OOHOCJIOMHBIX 3JIEMEHTOB KOHCTPYKIIUNA
13 SYEUCTHIX 6ETOHOB HEOOXOOUMO BHITIOTHATH KOHCTPYKTUBHEIE
TpeboBaHUsI B COOTBETCTBUU C MI.11. 5.47-5.52 CHull 2.03.01-84, ipu
ITPOEKTUPOBAHUM [ABYXCIIOMHBIX IPEeOBapPUTEIbHO HAalPSIXKEHHBIX
KOHCTpPYKUu# TpeboBauus n.m. 5.53, 5.57, 5.58, 5.61 CHull
2.03.01-84.

5.22. MuHUManbHas MIMPUHA ([JIMHa) IPOCTEHKOB B
KPYITHOOJIOYHBIX 30aHUSIX U3 TUEUCTO OETOHHLIX 3JIEMEHTOB
npruHUMaeTcsa He MeHee 50 cM B Hecylux U He meHee 40 cM B
CaMOHECYIIIMX CTeHaX; B CAMOHECYIIUX CTEHOBBIX MaHEISAX U3
ss9encToro 6eToHa pa3MepoM Ha KOMHATy PEKOMEHYEeTCs
MUHMMaJIbHas IIMPUHA IIPoCcTeHKa 50 CcM.

5.23. CTeHOBBIE TaHEeJIM BEICOTOU B OOUH 3TaX IIPU HAaJIMYUU B HUX
IIPOEMOB CJIefyeT apMUPOBaTh KAPKaCcoOM I10 KOHTYPY IIPOEMOB.

5.24. [Ipu yCTPOUCTBE B MMAaHEJSIX YCTYIOB [JIs OMMMPAHUS Ha HUX
TIepPEMBIYEK YCTYIIBl JOJI2KHE apMUPOBATHCS ABYMSI CTEPKHSIMU UITU
CeTKaMu; IUaMeTp CTePzKHEHW MPUHUMAETCsS He MeHee 8 MM.

5.25. YcuneHue ONOPHLIX CEYEeHUM BHEIIEHTPEHHO CXKaThIX
3JIEMEHTOB KOHCTPYKTUBHOUN apMaTypOU OCYILIEeCTBISAETCSI YyCTaHOBKOU
y TOpIila 9JIeMeHTa CBapHBIX CETOK YUCJIOM He MeHee OBYX IIpHU
PacCTOSTHUSAX MEeXKOY HUMMU II0 BEICOTEe He 6ojiee 7 cM. [TnaMeTp
CTepXKHEeU MPUHUMAaETCSa He MeHee 4 MM, pa3Mep sS4YelKHU - He MeHee 7
CM, TOJIIIIMHA 3alIUTHOTO CJIOSI CETKU Y TOPILIOB MMaHesNu OOoIXKHAa ObITh
He Oomnee 20 MM.

ITPUJIO2KEHME 1

PAZHOBHUIHOCTHA AYEUCTBIX BETOHOB

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Cormacuo I'OCT 25485-82 GeTOHBI ITOAPA3OENISIOTCS 110 YCIIOBUSIM
TBEPAEHUS, BUAaM NOpooOpa30BaHUs U BUAAM BIXKYIIUX U
KPEMHE3EeMHUCTHEIX KOMIIOHEHTOB.

[To ycnoBuUSM TBEPHOEHUS OHU MOAPA3AesIAIOTCS Ha aBTOKIaBHbIE
(TBeppmelolIre B cpefe HaChIEHHOTO BOASHOTO ITIapa IpY JaBJIeHUU
BBIIIIE aTMOC(HEPHOTr0) ¥ Ha HeaBTOKJIaBHBIE, TBEPAEIOIINE IPU
aTMoc¢epHOM OJaBJI€EHUHY B ITAaPOBOM Cpefie WU ITyTEM IPUMEHEHUS
aneKTponporpena. [J1g HeaBTOKJIaBHBIX STYEUCTHIX OETOHOB
IIPUMEHSETCS TaKKe 000rpeB C ITOMOIIIbIO 3JIEKTPOHArpeBaTENbHBIX U
OPYyTUX IPUOOPOB.

ITo Bugy mopooGpa3oBaTesiei, HeOOXOOUMEBIX OJIST CO3MAHUS
TTIOPUCTOYN CTPYKTYPHI, TYEUCThIe OETOHHI MOOPA3AeIAIOTCS Ha
ra300eTOHHI (BCITyYrBaeMbIe ITPU ITOMOIIY aTIOMHUHUEBOM ITyAPHI) U Ha
TTeHOOEeTOHHI, U3TOTOBJIIEMBIE C TIOMOIIbIO PA3TUUYHBIX
reHooOpa3oBaTeen.

B KauecTBe KPpEMHE3EeMUCTOI0 KOMIIOHEHTA IIPUMEHSIIOTCS
TOHKOMOJIOThIE KBaplieBhle UJIU I10JIE€BOIIIaTHRIE IIECKU U 30Tl
TEMJIOBBIX 3JIEKTPOCTAHIIUM, a TaKXKe APyrue BTOPUYHBIE TPOAYKThI
(oTX0OBI) IPOMBIIIIIEHHOCTH.

[TpuUMEeHSIOTCS CJIeAyIolle BUOLI OCHOBHBIX BSIKYIIIUX: IIEMEHTHOE,
M3BECTKOBOE, CMeIllaHHoOe (IIeMeHTHO-U3BEeCTKOBOE), CJIaHIe30JIbHOEe
(13 BEICOKOOCHOBHHIX 30JI) U IIIJTAaKOBOe. [Ipyrue couyeTaHusi 3TUX BUMOB
BSIXKYIINX, a TaKXKe TUIICA, IeJIOYN ¥ OCHOBHBLIX XUMHUYECKHUX JO0OABOK
pernaMeHTUPYIOTCS MHCTPYKIHUEeH 110 U3rOTOBIEHUIO U3OeJTUN 13
s4deuctoro 6oerona (CH 277-80).

B COOTBETCTBUHU C YKa3aHHBIMH ISThI0 OCHOBHEIMU BHUIAMH
BSIKVIITAX W IIPH PA3TUUYHLIX COUYETAHUAX UX C OCHOBHLIMH
KPeMHe3eMHUCTLEIMIA KOMIIOHEHTaMHu (IIeCOK HJIH 30J1a) U
rmopooOpa3oBaTensiMu (a3 WU IeHa) PAa3IUYal0TCs CIIeAyolIue MaTh
TPYIIII OCHOBHBIX PA3HOBUIHOCTEH COBPEMEHHBIX TYEHCTHIX OETOHOB:

Ha IIeMEHTHOM BSIXKYVIIIeM, B TOM YHCJIe C JOOaBKOUN U3BECTH
(ra3o0eToH, MeHOOEeTOH, Ta3030JI00€TOH 1 IEeH030JI00€TOH);

Ha N3BECTKOBOM (CI/IJ'II/IKaTHOM) BAXYIIIEM, B TOM YHCJIE C JIOGaBKOI;I
THUIICa, OEMEHTa HJIN IIIJIaKa (1"8_30CI/IJ'II/IK8_T, IIeHOCHUJINKAT,
I'a3030JIOCHUJINKAT, 1"8.3OCI/IJ'II/IK8_J'IBLII/IT);

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Ha CMeIIaHHOM (M3BECTKOBO-IIEMEHTHOM) BSIXKYIIIEM, B TOM YHCJIIE C
mo0aBKOH IIJIaKa (ra30CUIMKATOOETOH, ra3030JI0CUINKATOOETOH,
IIEHOCHUJIMKATOOETOH U 1IP.);

Ha ITIJIaKOBOM BSAXKYIIIEM (B BHUOE MOJIOTOI'O I'PaHYJIMPOBAHHOT O
I_T_U'IaKa) B COYETaHUHU C U3BECTHIO, TNIICOM HJIN IIE€JIOYBIO
(1"8.3OH.UIaK06€TOH, HGHOH.UI&KOﬁeTOH, ra3030JI0IIJIaK00eTOH U J:[p.);

Ha CJIaHIE30JIbHOM BsXKYIIIEM B BUIE BBICOKOOCHOBHOM 30JIBI
(Fa3OCHaHH830HO6eTOH nu HeHOCHaHHe3OH066TOH).

Ha3BaHMNs OCHOBHBIX pa3HOBHHHOCTeﬁ STYEHNCTHIX OETOHOB

npuBeAeHsl B Tab. 1.

Tabmnuma 1
CokpallleHHOe Ha3BaHUue KpemuezemucTthiit KommnoneHT | ITopooGpas3oBaTens
Ha 11eMeHTHOM BSAXKYyIIIEM
'azo6eToH ITecok l'azoo6pa3oBaTerb
I'azo305106€TOH 3oma TOC «
ITeno6eToH ITecok [TeHooOpa3oBaTEb
ITeno3omo6eToH 3oma TOC «
Ha 13BeCcTKOBOM (CUIMKATHOM) BAXKYIIEM
l'aszocunukar ITecoxk l'azoobpa3oBaTeb
[Tenocunukar « [TenooGpa3oBaTeb
l'azozomocunukar 3ona TOC Tl'azoo6pa3oBaTesb
I[Tenosonocunukat To xe [TeHooOpa3oBaTEb
lN'azocunukanbiutl ITecok l'azoob6pa3oBaTenb
Ha cmemnraHHOM (M3BECTKOBO-IIEMEHTHOM) BAXKYIIEM
lasocunukaTob6eToOH ITecok l'aszoo6pa3oBaTenb
r'j PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe 31
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[TenocunukaToOETOH « [TenooOpa3oBaTeb
lasocunukaTobeTOH 3omna TOC l'azoo6pa3oBaTenb
ITeHO30M0CHUINKAaTOOETOH To xe [TeHooOpa3oBaTEb

Ha mmakoBoM BAXYIIIEM

T'azomnakobeToH ITecoxk l'azoobpa3oBaTeb
INenomnako6eToH « [TermooOpa3oBaTesb
l'azonniako030106eTOH 3oma TOC l'azoo6pa3oBaTesb
[NeHoIITaK0307100€TOH To xe [TeHooOpa3oBaTeb

Ha crmaH11e301bHOM (BEICOKOOCHOBHOM) BSIXKYILIEM
l'asocmaH1e30100€TOH ITecok Tl'azoob6pa3oBaTeib

ITenocnaHI1e307100€TOH « [TenooGpa3oBaTesb

1 Ha razsocunukanbuut OCT 25485-82 He pacnpoCTpaHsIeTCs.

M3 5TuX pa3HOBUOHOCTEN B Ka4eCTBE HeaBTOKJIaBHBIX
PEKOMEHYIOTCS B OCHOBHOM SIYEUCThie OETOHBI Ha IIEMEHTHOM U
IIIJTAKOBOM BSIXKYIIleM: Ta300€TOH U ITeHOOEeTOH, ra3030J100€TOH,
II€HO030JI00€TOH, Ta30IJIaKOOEeTOH U T. .

YKa3aHHBIN B TaOIUIle Ta30CUIUKAJIBLITUT SBIISIETCS
Pa3HOBUOHOCTHIO radocunukaTta. OH OTIMYaeTCs OT ra30CUINKaTa
crrocoboM ImoMoJia Imecka - B Ie3UHTerpaTope BMeCTO OOBIYHOM
IIapOBOM MeJIbHUIIL. BeremcTBue O6oree rpy0boro momMosia recka B
Oe3UHTEeTrpaTope ra30CUJINKAJILIIUT SIBJISETCS 00Jiee TSIKeJIbIM
MaTepuayoM, 4YeM ra30CHuJIUKarT.

Pa3HOBUIHOCTH STYEHUCTHIX OETOHOB 110 00JIaCTSAM IIPpUMeHeHUs (110
Ha3HA4YeHMI0), IIPOYHOCTH U CPeOHEeN IIJIOTHOCTHU TaKxXkKe
pernamentupyrorcsa OCT 25485-82. B I'OCTe yka3aHO, 4TO
aBTOKJIaBHBLIe OeTOHHI CO cpegHe nnoTHocThio D300 (ITn300) u D400
(TIn400) aBISIOTCS TEMIJIOU3OJIAIINOHHBIMY, OETOHEI C INIOTHOCTHIO OT
D500 (ITx500) mo D900 (ITn900) - KOHCTPYKIIMOHHO-
Termoun30saiolHbeIMU, a oT D1000 (ITn1000) mo D1200 (ITn1200) -
KOHCTPYKIIMOHHBIMHU.
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II71sT KaXKOoM M3 9TUX IJIOTHOCTEH [JIsI aBTOKJIAaBHEIX OETOHOB
IIpeqyCMOTPEeHO TPHU Kjlacca 6eTOHA IT0 IPOYHOCTH Ha cxkaTue B (Tpu
MapKu 6eToHa M 10 MPOYHOCTH Ha CXKATHE), KOTOPhIE MOJI2KHEI
obecredynBaThCS 3aBOOAMHU.

117151 HeaBTOKJIaBHBIX STYEUCTHIX 0eTOHOB IIpegyCcMoOTpeHa rpaganus
Ha OB€ PAa3HOBHUIOHOCTH IIO IIPOYHOCTH, KOTOPHIE€E HdCTHUYHO COBIIaOaIOT
C MTPOYHOCTAMM aBTOKJIABHBIX AYEUCTHIX 0eTOHOB.

PasHoBUOHOCTU KOHCTPYKIIMOHHO-TEIIJIOUI30JIAITMOHHBIX U
KOHCTPYKIHMOHHBIX A9YEUCTBIX 0eTOHOB IIPUBEOEHEI B TabI. 2.

Tabmnuia 2
Mapxku Mapxku 6€TOHOB 110 IPOYHOCTHU IIPKU OCEBOM cKaTuu (M)
OeToHa ¥ KJIaCCHI IT0 MPOYHOCTH Ha cxkaTtue (B) mnis 6eToHOB
I10 CpeHHeﬁ aBTOKJIaBHBIX |AaBTOKJIaBHEIX U IIPpENMYIIECTBEHHO
IIJIOTHOCTH HeaBTOKJIaBHBIX HeaBTOKJIaBHBIX
D (ITn) MapKa | Kjacc | MapKa | Kiacc MapKa KJjiacc
1 2 3 4 5 6 7
KOHCTPYKIIMOHHO-TEIIOU30JIAIIMOHHBIE OETOHEI
500 M25 B1,5 M15 B1 - -
600 M35 B2,5 M25 B1,5 M15 B1
700 M50 B3,5 M35 B2,5 M25 B1,5
800 M75 B5 M50 B3,5 M35 B2,5
900 M1000 | B7,5 M75 B5 M50 B3,5
KoHcTpyKLMOHHBIE OETOHEI
1000 M150 | B10 | M1000| B7,5 M75 B5
1100 M200 | B15 | M150 | B1O M100 B7,5
(‘j\ PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe a3
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1200 ’ - ’ - ‘ M200 ‘ B15 ‘ M150 ’ B10 ‘

IaHHas rpagaliuiigd aBTOKJIaBHBIX A49YE€HNCTBIX 0eTOHOB Ha Tpu
Pa3HOBHUOHOCTH II0 IIPOYHOCTH Ha CXKaTHue XapaKTepHu3yeT
TEXHOJIOTUYECKUH YPOBEHB KazXKO0ro nmpegrnpuiaTrusda, BUO 1 Ka4eCTBO
HCXOOHOT'O CBIPBA.

I7151 TepeoBhIX IPEAIIPUSTUM, BBIITYCKAIOIUX KOHCTPYKIIUY U3
aBTOKJIaBHBIX SYEHUCTHIX 0ETOHOB, PEKOMEHAYEeTCS IIPOEKTUPOBATh UX B
pacyeTe Ha MOBHIIIIEHHBIE KJIACCHl (MapKM) [A/Is1 KaXKI0U IIJIOTHOCTHU
OeToHa, MpuBefeHHbIe B TaO1. 2 (rpadst 2 u 3).

I711 MHOTUX NIPEONPUSATUN, BEITYCKAIOIINX OCBOEHHBIE B HACTOSIIIEE
BpPEMsI aBTOKJIaBHbIE SUE€HUCThle OETOHBI OOBIYHOM MPOYHOCTH, CIIeAyeT
IIPUHUMATD KJIacCHI (M MapKu), IpuBeOeHHbIe B Tab. 2 (rpadw 4 u 5).
HeaBToOK/IaBHBIE SUE€HCThIe OETOHBI HU3KUX NPOYHOCTEH (CM. Tabm. 2)
MOTYT UCIIOJIb30BaThCS JIUIIIb B MaJIOHATrPy>KeHHBIX 9JIEMEHTaXx, B
KOTOPHIX He TpebyeTcs: 60jiee BrICOKass MPOYHOCTHL OETOHA.

Cornacuo I'OCT 25485-82, HeaBTOKJIaBHbIE STYEUCTHIE O€TOHBI
OOJI?KHBI COOTBETCTBOBATH MO ITPOYHOCTHU Ha CxKaTHe KjaccaM (1
MapKaM), ITPUBEIEHHBIM B IIOCJIEOHUX YeThIpex rpadax Tabm. 2.

3amaHus Ha IPOEKTUPOBaHUE KOHCTPYKIIUY U3 TYEUCTHIX OE€TOHOB
BO BCeX CJIy4YasiX OOJIXKHEI COOepKaTh KOHKPETHbIEe YKa3aHUsA, Ha
NIPefIpUsATUS KaKOTr0 TEXHOJIOTUYECKOIr0 YPOBHS OPUEHTHUPOBaH
OaHHBIN ITPOEKT: Ha MPEOIPUSATHUS, BEITYCKAIOIINe TYenCThie 6€TOHBI
TIOBBIIIIEHHOM, OOBIYHOM HUIU TOHUKEHHOMN IIPOYHOCTH.

TpeboBaHUS K TUEUCTHIM O€TOHAM 10 MOPO30CTOMKOCTH, 10
K03 dUITMeHTaM TeIlJIOIIPOBOTHOCTH U IIOPOITPOHUIIAEMOCTH, a TaKXKe
MaKCHMaJIbHbIE BEJIMYUHBI COPOIIMOHHOM BIIA’KHOCTU U YCAIKU
npuHuMarTcs o [OCT 25485-82.

INPAJIO2KEHUE 2

PACYET A4EMCTOBETOHHBIX 3JIEMEHTOB
IIPAMOYTOJIbHOI'O CEYEHUS i}
HA JEVICTBUE C2KUMAIOIIEA PO OJIBHOM CHJIbI

PacueT cxkaThIX OETOHHBIX 3JIEMEHTOB MPSIMOYTOJILHOTO Ce4eHus (B
TOM YUCJI€ apMUPOBAHHBIX CUMMETPUYHON KOHCTPYKTHUBHOMN
apMaTypoi) IIpu BenuunHe 3kcueHTpucureta 0 < eq £ 0,225h (cm. 1.
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1.18) u pacuetHoU OnuHe lp £ 20h momyckaeTcs IPOU3BOOUTH U3
YCJIOBUS

N £ ajbRbAyo
(1)

roe a = 0,85 - 019 aBTOKJIaQBHBIX AYEUCTHEIX OETOHOB;
a = 0,75 - 011 HeaBTOKJIABHLIX SYEUCTHIX OETOHOB;

A - moiagb IIOIIEPEeYHOTr0 CeYeHud 3JIEMEeHTAQ;

Vo - KOOQOUIMEHT, YUYUTHIBAIOIINY BIIMSHUE 3KCIIEHTPUCUTETA U
IIPUHUMAEMBIM paBHBIM

(2)

Jjb - K03 duImeHT, IPpUHUMAaEMBIN 110 CJiemylolel Tabmulie:

Kosddunuenrt jb upu lo/h
£6 8 10 12 14 16 18 20
NN
0 0,93 0,92 0,91 0,9 0,89 0,88 0,86 0,84
0,5 0,92 0,91 0,90 0,89 0,86 0,82 0,70 0,63
1,0 0,92 0,91 0,89 0,86 0,82 0,76 0,62 0,52
OO6Oo3HauyeHusI, IPUHSATEHIE B TAaOIHUIIE:
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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N - IIPOOOJIbHAsA C2KHMMaAIOIlasd CHUJIa OT OEeUCTBHUS MOCTOSSHHBIX U
OJIINTEJIBHBEIX Hal'PYy30K;

N - mpoposnbHas cuia OT OeUCTBUS BCeX HAarpy30K (IIOCTOSTHHBIX,
OJIUTEJIbHBIX U KPATKOBPEMEHHBIX).

[IpuMmegvanue. IIpu IpoMeXKyTOUHEIX 3HaUYEHUIX lo/h U NI/N K03DDUITUEHTH jb
OIIPENEeNAIOTCS 110 UHTEPIIOISIIUH.

ITPAJIO2KEHUE 3

ITPUMEPBI PACHETA BETOHHBIX U 2KEJTE3OBETOHHBIX
KOHCTPYKIINU N3 AYEUCTBIX BETOHOB

PACYET C2KATBIX BETOHHbIX 3JIEMEHTOB

ITIpumep 1. [laHBI pa3Mephl CEYEHUS CKaTOro 3JIeMeHTa
BHYTPEHHEU HeCyIllel CTEeHHl: IIUpHUHa b 1 M; BEICOTa CEYEHUS B
IIJIOCKOCTH OEeMCTBUS M3rudaroniero MoMeHTa (TOJIIUHA CTEeHEI) h =
0,24 m; BricOTa 3TaxXa H = 2,56 M; HUXKHUE U BEPXHUE OIIOPLLI CTEHHI -
mapHupHble. CTeHa 3aIpOeKTUPOBaHa M3 aBTOK/IaBHBIX Ta300€ TOHHBIX
raHeJiel ¢ KOHCTPYKTUBHOM apMaTypo; ra300eTOH IJIOTHOCTHIO 800
Kr/M3 IIPHU Kjiacce 6eTOHa MO MPOYHOCTH Ha cxkaTtue B3,5 (50 Kl"C/CM ).
PacueTHas ycTaHOBUBIIASCS BIaxKHOCTh ra3dobeToHa 10 % (1mmo macce),
BJIa2KHOCTB ra300eTOHa IIpHU OTIyCKe ¢ 3aBofda 25 % (1o macce).

PacueTHbIE TPOOOILHBIE CUJIIHL:
OT IOCTOSAHHOM U AJIMTEeNbHOM Harpy3ok N] = 175,7 kH (17,931c);
OT KpaTKOBpeMeHHOU Harpy3ku Nst = 22,7 kH (2,32 T1C);

nostHada npoposbHasa cuna N = Nj + Nst = 175,7 + 22,7 = 198,4 kH
(20,24 Tc);

9KCIIEHTPUCUTET MPOOOILHOMU CUMLI epo = 0,02 M;
pacyeTHas OJIMHaA 31eMeHTa lp = H = 2,56 M.

TpebyeTcss IpPOBEPUTH HECYIITYIO CIIOCOOHOCTDb 3JIEMEHTA CTEHHI B
IIPOJIETHOM CE€YEeHUM, B CEpEeNHE BEICOTHI CTEHEL.

PacuerT. Ilo Ta6n 6 mpu Ki1acce 6eToHa HO IIPOYHOCTH Ha CXKaTue
B3,5 (50 KPC/CM )Rp = 2,2 MIla (22,4 Kl"C/CM ); o Tabmn. 7

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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IIPUHUMAIOTCS CIIeaylomnie Koa(pPuiineHTr yCI0BHUN paboThl: gh2 =
0,85; gb9 = 0,90; gb11 = 0,85. C yueTOoM Koa(b(bHuHeHTOB YCHOBHI?I

paboTH pacieTHas IPU3MEHHAs [IPOIHOCTD Rp1 = gb2 “gb9 “gbll’

Rpb=0,85 0,9 0,85 2,2=1,43 MIla (14,59 KI"C/CM ). 'mbxocCTh
asieMeHTa lo: h = 2,56 : 0,24 = 10,7.

1. Cornacso 1. 3.3 npu rubKoCTu

!

L4

A HeoO0XOOUMO YUUTHIBATh BIIMSHME IIPOru00B Ha HECYIIIYIO
CIIOCOOHOCTH 9JIEMEHTa IIyTeM YMHOXKEHHUA 3KCIHEHTPUCUTETA €p Ha

KO3 uiueHT h, BEIYUCIEHHBIN COTJIacHO II. 3.6.

CornacHo 1. 3.6, OJIg aBTOKJIaBHOTO ra3obeToHa KoadpduuueHT b =

1,3. OTHOIIEeHUEe U3TNOAIOIIINX MOMEHTOB
M|:M=N;:N=175,7:198,4 = 0,88.

ITo dpopmyrne (11)

M
=1+ 5= =1+13:038=214.
Gl i

Cormacso tabmn. 9 u2 s1 KJlacca 6eToHa Mo IPOYHOCTU Ha CXKaTue
B3,5 MIla (50 krc/cm“) u mimotrHocTu O0eTtoHa 800 KF/M3 HavaJIbHBIHN
Moaynb ynpyroctu E = 3400 MIla (34 700 KFC/CM ):

3
I= b 0,001152 ,
12

M
Cormnacao 1. 3.6 KoadduiimeHT de = ep: h = 0,083.

o popmye (12)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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de,min = 0,5 - 0,01

£

[
k2 -0,01Rp; =0,5-0,01 x10,7-0,01 x 1,43 =0,379; de = 0,083 <
de,min = 0,379, noatomy npuauMaeM de = 0,379.

ITo popmyste (10)

24

6,4553[ 0,11 ] 6,4 - 34001000 0,001152 [ 011
= +011= *

2 7 +0,1] =589 26H (60,1222)
@i, |01+4, 2,14 - 2,56 0,1+ 0,379

ITo popmye (9)

ITo popmyre (2)

4 =t 1280 | 210041 - 2002 D08 _ 4547,
P 0,24

ITo ¢popmyne (1) pacueTHass Hecymiast CIOCOOHOCTD 3J7IeMeHTa CTEeHBI

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Nc=aRp1 Ap=0,85x1,43 x 1000 x 0,1797 = 218,4 kH (22,29 mc)
>N = 198,40 kH (20,24 mc).

TakuM o6pa3om, HecyIas CIIoCOOHOCTD 3JIeMEeHTa CTEHHI B
IIPOJIETHOM CEYEeHUU JOCTATOYHA.

2. CormacHo npui. 2, ipu lo: h = 10,7 u N]: N = 0,88 KoadduiineHT
Jjb = 0,884.

HOJ‘IIéIaH IJI0Iaab ITOIIEPEeYHOro cedeHus paBHa A= bh =1 x 0,24 =
0,24 m“.

ITo ¢popmyne (2) mpuim. 2

¥, =1—@=1—M=U,833
A 0,24

ITo popmyne (1) nmpui. 2 Hecylnas CIOCOOHOCTD 3JIeMeHTa CTEHEI
paBHa N¢ = a jb Rb1 Ayo = 0,85 x 0,884 x 1,43 x 1000 x 0,24 X
0,833 = 214,8 kH (21,92 tc) > N = 198,4 kH (20,24 T1C).

CrnemoBaTeIbHO U B 3TOM ClIydae HeCyllad CIIOCOOHOCTH CTEHHI B
IIPOJIETHOM CE€YEeHHNU JOCTaTOYHa.

IIpumMep 2. [JlaHO: CXKaThIM 3JIEMEHT BHYTPEHHEN HECYIIeN CTEHBI
13 ra3o6eToHa WIoTHOCTHI0 D800 Kr/M°, Kitacc 6eToHa 110 IIPOYHOCTHU
Ha cxkatue B3,5 (50 KFC/CMZ); 35JIEMEHT CTEHHl IIUPUHOU b = 1 M u
tonmuHou 0,24 M. 2Kenne300eTOHHEBIE IIJIUTHL MEKAYITAaKHBIX
IIePEKPBITUHN 13 OOBIYHOTO TH}KeJ'IOI‘O 0eToOHa KJjlacca I10 IPOYHOCTH Ha
cxkatue B15 (R4 = 200 Krc/cM? ) OIMparTCA Ha 3JIEMEHT CTEHHBI Ha
rnyouny di = d2 = 0,1 M. CTBIK MeXOYy3TaXKHBIX ITIEPEKPHITUMN U
HECYLIUX CTEH - IJI1aTGOPMEHHBIN (CM. 4epTexK npui. 4); TONIHHA
pacTtBopHOro 1mBa t = 0,02 M, IpoeKTHass MapkKa pactBopa Rz = 100
KI'C/CM2, 3aMOHOJIMYMBaHUE IOJIOCTEU MEeXAy TOpLIaMU [TaHeJleu U
[IEPEKPBITUY BEIIIOITHEHO TH}KeJ'IbIM 0eTOHOM KJjlacCa IO IPOYHOCTHU Ha
cxkatue B15 (R3 = 200 Krc/cM? ), R1 =50 krc/cm?. B OIIOPHOM
ceueHuu geuctByeT Harpy3ka N = 190 kH (19,39 Tc).

TpebyeTcss IPOBEPUTH HECYIIYIO CITIOCOOHOCTh OIIOPHOT'O CEYEHUST
3JIeMeHTa CTEHOBOM ITaHeJIU B 30He IIaTHOPMEHHOI'0 CTHIKA.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Pacuet. CornacHo 1. 3.6, B OMOPHOM CedeHUHU KO3(PPUIIMEHT h =
1,0. PacyeT BHIIIOJIHSIEM B COOTBETCTBHUHU C I1. 3 IpuUi. 4.

[To dopmyne (4) mpun. 4, KoapduimeHT x1 paBeH

£ £ R 0,02 0,02 100
x=14-32—+[32=-04] |=2 =14-32"—+|32=-04| |— = 0,945
h h R, 0,24 0,24 50

Koaddurment m1 no ¢popmyine (3) npumi. 4 paBeH

=)= U’DSR =0.5245 I_LIBDD =0%1=109
0,2+—% 02+
R a0

[To popmyne (3) npuauMaem mj] = 0,9; x2 = 1. KoadbduueHt mQ
= m2 u 1o popmye (5) paBeH

4 AR 0,21 0,2:1)200
iy =00 2+ x| 1-2 2] =090 ———+10[1-————|=—|=0825~ 028
A AR, 0,241 0,241 200

CornacHo ¢opmyne (5), mg = m2 = 0,8.

[To ¢popmyne (2) onpenmenseM
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4 =br|1- 20| 210041 - 2002 L 0,0
;z 0,24
Hecyyo criocOOHOCTb B OTIOPHOM CEYEeHHWH OIpemnesisieM 10
dbopmyne (1) mpun. 4 Nc=a mo Rp1 Ap=0,85 0,8 "1,43 "0,2°
1000 = 194,5 kH (19,85 mc) > N = 190 xH (19,39 Tc).

TakuM oOpa3oM, HecyIasi CIIoCOOHOCTDL B OITIOPHOM CeYeHUU
OOCTaTOYHA, OHAa BHIIIE [NeUCTBYOIIEU Harpy3KHU.

PACYET U3TMBAEMBIX 2KEJIE30BETOHHBIX 3JIEMEHTOB!

1
PacueT usarnbaemMurx ameMeHTOB npuBeneH B equHuilax CU (MITa u I'H) u B
CckoOKax - B ONyCKaeMBIX K IPUMEHEHUIO eIUHUIIaX, He Bxonsaiux B CU (Krc/CM2 u
KI'C).

IIpumep 3. [TaHa mIuTa IMOKPHITHS ITposieToM | = 6 M (Ip = 5,9 M),
mupuHoM b = 1,5 M, BeicoTOoM h = 0,24 M 0151 TPOMBIIIIIEHHBIX 3aHUN
C BJIaXKHOCTBIO BO3yXa BHyTpHu noMmelueHuu 60 %. MaTtepwuarn -
ABTOKJIaBHLIM ra300€TOH MapKu 10 cpenHel nmiuotHoctu D700 Kr/M3
Kjacca B2,5, CHeFOBaH Harpy3Ka o Il knuMaTUYecKoro parioHa
CCCPp=10 FH/M (100 KrC/M ). ApmaTtypa Kiacca A-II 3amuiiaeTcs
OT KOPPO3HUH LIEMEHTHO-OUTYMHOU 00Ma3Kou. TpebyeTcss pacCYUTaTh
IJIUTY TI0 TIPEAEeTbHBIM COCTOSTHUSM IEPBOM U BTOPOU T'PYIII.

OmnpeneieHHe Harpy30K M YCH/IHMH, HEeHCTBYIONIHUX Ha IUITHTY
CoOOCTBEHHBIH BeC MOKPBITHS

[T7TOTHOCTDH SYEUCTOro OeTOHA C Y4eTOM PAaCYeTHOM BJIA’KHOCTHU IJIs
omnpeneeHus co6CTBeHHoro Beca IJIMTH IPpUHUMaeTcs no Tabm. 3
paBHOU 950 Kl"/M CO6CTBeHHI:>II/I Bec 1 M? mamTeL 950 * 0,24 = 228
Krc/M2 = 22,30 FH/M Macca 3anuBku mBoB 1,6 I'H (16,3 Kr).

Macca pybepounuoro koBpa 2,0 I'H (20,4 xr).
Htoro q1 = 25,9 TH/M? (265 kre/m2).
PacueTHas Harpyska

q =) q1 1,2 +p" "1,4=259 1,2+ 10 ‘1,4 = 45,00 TH/m? (459 xrc/
M

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Ycunusi, IeUCTBYIONIHE Ha IUTUTY NMOKPBITHS IMIPH pacyeTe 1o
IepBOMY NpeaeIbHOMY COCTOSIHHUIO

PacueTHBII MOMEHT

y o opd
oy 0B 4501559

: = 2931 TH  m(299 firze  a)

[TontepeyHas cuna

0= ‘5'—;"‘? . g = 1997H (2030xzc)

Ycunusi, IeMCTBYIOIIHE Ha IUTUTY IIPH pacdyeTe [0 BTOPOMY
npeaejIbHOMY COCTOSTHHIO

[TIUTHI TOKPBITUM PACCYMTHIBAIOTCS 110 ITporubaM Ha AJIUTEeIbHbIE U
IIOCTOSTHHEIE HArpy3Ku B cooTBeTcTBUM C 1. 1.20 CHwulI 2.03.01-84.

CormacHo CHull I1-6-74 - K TOCTOSTHHBIM Harpy3KaM OTHOCUTCS
COOCTBEHHBIN BEC IIUTHI, @ K OTUTENbHBIM 11st [II KTuMaTu9ecKoro
paHOHa HOpMaTI/IBHaH CHeroBas Harpy3kKa, yMeHbllleHHasa Ha 7,0 ['H/
M2 (70 Krc/M ). TakuM oOpa3oM, IIpU pacyeTe ITPOTrubOB Harpy3Ka
OyzmeT paBHa

q" = q1 + (p"-7) = 25,9+(10-7) = 28,9 TH/M? (294,8 kac/M>).

HopmaTuBHBIM MOMEHT IIPU pacyeTe IMporuboB

e sl
M= w =168,60H  a (1924 ke aa)
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PacyeTHBIE H HOpPMAaTHBHBIE COIIPOTHBJIEHUSI STUYEHCTOr0 0eTOHa
M apMaTyphbl

PacueTHbIEe 1 HOpPMATUBHBIE COITPOTUBJIEHUS IOXKHBI OBIThH
Ha3HAYeHHI C yYeTOM YCTAHOBUBIIIENCS BIIaXKHOCTHU ra300eToHAa B
cooTBeTCTBUU C Tabs. 1 HacTosmiero ITocobusi, corimacHo KOTOPOU B
KOHCTPYKIUY IIOKPHITUN STYEeNCThie O€TOHBI, U3TOTOBIIEHHLIE Ha IIECKeE,
MMEIOT PaCYyeTHYI0 YCTaHOBUBIIIYIOCS BIaKHOCTE 15 %.

PacueTHbBIE COTTPOTUBIIEHUST O€TOHA, MPUHUMaeMble 1o Tabi. 4 u 6
HacTos1ero [Tocobusi, MOMXKHBI OBITH YMHOXKEHHBI Ha KO3(hOUITUEHTHI
yCJIOBUM PabOThI, YYUTHIBAIOIIYE OIIUTEIbHOCTD IEMCTBUS HArPy3KU U
BJIIa?KHOCTB ra300eToHa gh6 110 Tabin. 7. [Ipu pacueTe 1o IepBOMY
IIpenesibHOMY COCTOSTHHIO C Yy4eTOM K03(ppuiimeHToB yCcIoBuii paboTh
gb2 = 0,85; gb6 = 0,95 (10 UHTEPIIONALINH OJI BIaxKHOCTHA 15 %)
pacdeTHBIE COIPOTUBJIEHUS PABHHI:

Rp=1,6 x 0,85 % 0,95 = 1,25 MIIa (12,75 kec/cm?);
Rpi= 0,14 x 0,85 x 0,95 = 0,109 MIIa (0,111 kec/cm?).

[Ipu pacyeTe IO BTOPOMY IIPEeAENbHOMY COCTOSTHUIO C yUETOM
K03GhGuIneHTOB ycinoBuM paboTel gb2 = 1,0; gb6 = 0,95 pacuyeTHbIe
CONIPOTHUBJIEHUS PABHHI:

Rbser=2,4 x 0,95 = 2,23 MlIla (22,8 KZC/CM2);
Rptser= 0,31 x 0,95 = 0,295 MIIa (2,99 kac/cm?).

PacuyeTHbIe CONIPOTHUBIIEHUS PACTIHYTOU apMaTypHl Kiiacca A-II
IIPUHUMAIOTCS coTjlacHo Tabm. 11

Rs = 280 MIIa (2850 kac/cm?).

PacuyeTHbIE CONIPOTHUBIIEHUS CXKaTOU apMaTXpH Kiacca A-II moryTt
OBITH MPUHSATH: Rsc = 280 MIIa (2850 krc/cm“), Tak Kak Rsc He
npeswimaeT 295 MIla (3000 KFC/CMZ), OOIYCTUMOE pacyeTHOoe
COIIPOTUBJIEHUNE CKATOU apMaTypHI OJIs S4eUCcTOoro 6eToHa Kjacca
B2,5 (cm. Tabmn. 13).

PacueTHOe COIIPOTUBJIEHNE TIOIIEPEeYHON apMaTyphl A1 6eToHa
Kyiacca B2,5 npuruMaeTcs 1o tabsn. 13:

Rsw = 62,5 MIIa (640 xec/cm?).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Ilnst 6eToHa Kinacca B2,5 mapku o cpepsedt nnotHoctu D700
HavaJbHBIM MOOYyNb ynpyroctu Ep MpuHUMaeTCs 110 Tabl. 8 paBHBEIM
2500 MITa (25500 krc/cm?).

g apMmaTtypsl Ki1acca A-1I momynb y'l'IpZYI“OCTI/I E nipyuHuMaeTcs
paBubIM 210 000 MIIa (2 100 000 krc/cM“) B cooTBeTCTBUHU C Tabim. 15.

PACYET ITPOYHOCTH 110 HOPMAJIBHBIM CEYEHUAM
PacueT npoYHOCTHU BeOeTCs C TOMOMIbIO Tabil. 2.

Pabouas BrICOTA ceyeHUSA

i
hy=h-a-—=24-25-05=21
2 CM.
OmpenensieM ITPAaHUYHYIO BEICOTY CXKATOM 30HBI O€TOHA [JIsT HAHHOTO
KJjlacca apMaTyphI Imo ¢popmyie (18)

£p = i = 0,733 =067 06
1+ Gafy 2], 280(0798
400 11 an0l 11

w=a-bRp=0,8-0,008 x 1,25=0,799,
roea = 0,8, b = 0,008 (cm. 1. 3.12).
[IpuaumaeMm xR = 0,6 B cooTBeTCcTBUH C 1I. 3.13.
[To TaGmn. 2 3TOM rPaHUYHOM BEICOTE COOTBETCTBYET KO3(hDUITUEHT

Ao = 0,42. OnpepensieM KO3PPUIIMEHT Ap ITPU OENUCTBUN PACYETHOT O
MOMEHTa
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M 293710
"q::' - 2 - 1
Bh'R, 150-21°-1,25

=0,36=04z2

CnepmoBaTelbHO, IO pacyeTy cxKaTas apMaTypa He TpeOyeTcs.
OnpepernseM IIOMIaAb CEYEHUS PACTSIHYTOM apMaTyphl, TpeOyeMoi 1o
nmpo4yHocTHU. ITo Tabn. 2 koadppuinmenty Ao = 0,36 COOTBETCTBYET
Ko PumueHT go = 0,765.

Lo M w0
* b RO076521280 7 o2

[IpenBapuTeJIbHBIN pacyeT IPOoruboB mokKa3all, YTo I10
nedopMalusaM MJIoIlaab CeUeHUs apMaTyphl JOJI2KHA OBITh YBeIHYeHa
Ha 30 % 110 CpaBHEHUIO C paCYETHOU IJIOIIAAbI0 apMaTypEI 110
HpOQHOCZITI/I. [TpuHMMaeM pacTAHYTYI0 pabouyio apMaTtypy 8 &£ 12 As =
9,05 cm”.

ApMupoBaHUe IIJIUTH BEIIOJHAETCSI KapKacaMy, KOHCTPYKTUBHas
cxkaTas apMaTtypa npuHuMaetrcsa 8 £ 6 As¢ = 2,26 cm”.

PACYET I10 HAKJIOHHBIM CEYEHUAM
PacuyeT nIpo4YHOCTH 0€TOHA MeXKOy HaK/JIOHHBIMH TPeLIHHaAMH

[IpuHrMaeM nonepeynyio apmarypy £ 4 MM yepe3d 24 cMm Ha 1
Kapkac, Ha ceuenue 8 & 4. [IpoBepsieM ycnoBue (34) HaCTOAIIETO
[Tocobus.

Q £ 0,3 jwi1 jb1 Rp bho;

1210000 101 _
2500 24150 7

B =1+ 5aft, =145
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jp1=1-0,0l1Rp=1-0,01x1,25=0,987 ;

Qf£0,3 "1,11 0,987 ‘1,25 “150 "21 =1294TH > 199TH (13204
Krc > 2030 krc).

CnepgoBaTesbHO, IIPOYHOCTD OeToHa MeXIOYy HaKJIOHHBEIMHU TPpEeITMHaAMNA
OJOCTaTO4YHa.

PacueT Mo HaK/IOHHOM TpelIHHe Ha JeHCTBHE IollepPedYHon
CHJIBI

[Tpu BepTHUKAJIbHBIX XOMYTaX MOMIepedHasi CHjia, BOCIPUHUMaeMast
HAKJIOHHBEIM CEeUYeHHEM, OIIpeenseTcs no ¢GopMyie

Q £ Qsw + Qp.

[To popmynam (42) u (38) BeruucnsgeM Qsw U Qp. YCUIusa B XoMyTax
Ha eQUHUIy OJIMHBI 3JIEMeHTa:

R4, 625101

= = =2,635H fea(26,8 wee fom
QSW S 24 [ :I

W

[Ipoekuus OJIMHEL OIIACHOU HAKJIOHHOU TPEILVHEI

DR bh : 150212
B 20109150 21 e
. 263

Cormnacao 1. 3.24, ong BeluuciaeHusa Q IpuHUMaeM 3HaYeHUe C =
2ho = 42 cm.

HonepeqHaﬂ CHJIa, BOCIIpHHUMaeMasi 0eTOHOM B HAKJIOHHOM CEYEHHUU:

96
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3 . ) ,nid
_ 2RybR, 20109150 21 = 343TH (3500kez)

c 42 ;

e

Qsw = Gsw Co = 2,64 x 74 = 195 I'H (1989 kzc);

Qb + Qsw =343 + 195 =538 TH > 199 I'H (5489 kec > 2030 kec).

CnemoBaTenbHO, ITPOYHOCTh CEYEHUS Ha ITOTIEPEYHYIO CUITY
obecIrieueHa.

i
5.0
ST AL, Y
4,0 As U'E;Z v
35 08 PO/
3.0 U,di A’{// ]
" ] ,.f —
25— }%ﬂ
2,0 % &w’t{‘i -1
1,5 %#’3/ 4]
1,0
0,5 S S—

my
062 04 06 08 1,0 1,2

Yepr. 1. I'paduk 3HaveHut KoabhbulMeHTa i OJisi BEIYKUCIIEHUS TPUBEOEHHOT0

MOMEHTa TpeLL[HHOO6paSOBaHI/IH Mpl OJIsd pac4deTa HpOFI/IGOB n3ribaeMuIX 9JIeMEeHTOB

OpsSIMOYTronbHOTO ceueHus npu d = 0,1

;@‘ PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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5,9' /

4,5 Al 5 VA4

3,5 u,g' %’/ /

3,0 04 / — f/
0,2

2,5 REVAY

2,0 e

L sl—Z o
Z=a )

1,0 - -

D's SE— I—

0

m
02 04 06 08 10 1,2

Yepr. 2. 'paduk 3HaueHU Ko3pPUITMeHTa i IJId BEIYUCIEHUS IPUBEOEHHOT 0
MOMeHTa TpelunHoobpa3oBanusa Mp] npu d = 0,2

PacueT mo HaK/JIOHHOH TpelImIuHe Ha HBTHGaIOIIII/Iﬁ MOMEHT

Ilns ompeneneHus Hadasla Haubojiee OIMacHOI0 KOCOTO CeYeHU s
BHIYKCIIsIEM Mp] C TOMOIIBIO TPaPuKOB (4epT. 3, 4) MO CIETYIOIUM
XapaKTepPUCTHUKAM:

d= e 0125=0]125
24

;@‘ PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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24, E, _2:9,05 210000
a="20 2 - =042
bk E, 150:24 2500

LA A;* _ l\
1,8 As
1,6 L )/A
| é
L4 0,6 //J
i 04 Z;V/‘
” )\d o
0,8 sl
0,6
0,4
0,2
0 Ma

04 08 1,2 1,6 2,0 24

Yepr. 3. I'paduk 3HaueHuit kKoadpduimeHta Wp] Ons omnpefeneHus MOMEHTa
NIOSABJICHUS TPEUUH Mp] B u3rubaeMbIX dJIeMeHTaxX MPsIMOYTrOJIbHOTO CedeHus npu d
=0,1

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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pl

1,4

TN

0 my
04 08 1,2 1,6 20 '24

Yepr. 4. I'padux 3HaueHuit koabounuenta Wp [N ompenesieHUsT MOMEHTa
NIOSBJIEHUSI TPEUIUH Mp] B u3rubaeMbIX dJIeMeHTaX NPsIMOYTOJIbHOTO CedeHus npu d
=0,2

ITo wepT. 3 HaxoguM, 4Tto Wp; = 0,57;

Mpi = Wpi b h? Rpt = 0,57 x 150 x 24° x 0,109 = 5368 THxcm (54
777 KecXcm).

ITo ¢popmyne (51) onmpenensaemM pacCTOSSHUE OT OIOPHI JO
OnmKaniel HaKJIOHHOM TPEeIIUHEBI

Haxomum pacuyeTHOe YCUJIME B IIONEPEYHBIX CTEPKHIX, TPUXOOAIINXCS
Ha eIWHUIy OJINHBI 3JIeMeHTa

100
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dw = sti = % = 2,620 H [eam(26,80zc foa)
g

[Tpu momepeyHHBIX CTEPKHSIX, PABHOMEPHO PacupeneleHHBIX BIOIb OCHU
3JIeMeHTa, IIPOEKIUIO AJIMHEI HauboJiee OMacHOT0 HaKJIOHHOTO
CcedyeHUs Ha OCh 3JIeMeHTa onpenenseM mo popmyre (53)

0 199

c=—=—="Thcu
g, b2

[Tpu paBHOMEPHO paclipefesieHHOM Harpy3Ke KoHel Hauboee
OIIaCHOTO CeYEeHHUsI He MOXKEeT BBIXOOUTH 3a 1/4 mporera, T.e

c=ff4-ar=ﬂ-2?=12[]m
4 , TaK KakK 76 < 120 cm, npuHuMaeM c = 76
CM.

OnpepenseM n3rubarlii MOMEHT, IEeHMCTBYIOIINYM B KOHIIE
HaKJIOHHOU TPEIIMHEI C y4eTOM pa3rpyzKalllero JeuCTBUS MOMEHTA,
TOJIBKO OT COOCTBEHHOT'O Beca IIJIMTH], TaK KaK CHeroBas Harpy3Ka
MOKET JIe’KaTh HeEpPaBHOMEPHO U Ha 3TOM y4aCTKe OTCYTCTBOBATh

32:15(0,27+0,76) _

o g_;:u.’(ﬂt ro)- .:;En(czé o) 4515 5,9(

=205-25=180JH 4=130000F cae (183670 xzc ca)

0,27+0,76)-

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Iis1 oripenesieHnusda YCUJIInAg Nan, Iepegarninerocd Ha aHKepPhI
HpOJIOHbHOﬁ dpPpMaTyPpPHI, BEIYUCIIAEM MOMEHT, BOCHpHHHMaeMBIﬁ
IIOIIEePEeYHbIMHU CTEPXKHIAMU

2 2
Mo = ngwﬂswzsw = gy % =262 % = 7566 THea(7 1204 kze + oat)

OnpeneHHeM BBEIJEPTUBAIOIIEE YCUITHME B IIPOOOJIBHBIX CTEP2KHAX

_M-M,, _18000-7566

z 21-3

N

a

= 579TH  (5900kzc)

Ycunue B omHOM IIPOOOJIEHOM CTEPZXKHE

y, = %9 = 12TH (736ze)

a

[IpruHMMaeM aHKEPOBKY MPOJOJILHONM apMaTypPhl B BUIE OBYX
IIOTIePEeYHBIX cTepKHEeN nuaMeTpoM 1,0 cMm. ITo popmyne (50)
ompepessieM aHKepyHlllee YCUjne B IIPOA0JIbHOM CTEPXKHE:

102
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.. [E . [210°000
Ny = 5, d Rz |== + iy, ¥ o Ry =5 2:1,02:1,25 +1,02,51,0:0,109: 27376 =
E, 2500

=522+ 27 =19 2T ="T2TH (B06xzc = [34wzc)

AHKepoBKa apMaTyphl o0ecrnedeHa.
PACYET I10 BTOPOMY IIPEIEJIBHOMY COCTOAdHHIO

BBUIy TOro, 4TO KOHCTPYKIIUU U3 SYEUCTHIX OETOHOB MOTYT UMETH
TEXHOJIOTUYECKHEe TPEIINHEI, PacyeT UX M0 ITPOoTrudaM BBIITOTHSIETCS
OJIsI CTaguy PabOoTHI C TPEIIMHAMMU.

[To popmynam (69)-(75) HaxOOUM XapPaKTEPUCTUKU OIS
onpeneieHusI KPUBU3HBI, IPU 3TOM KO3(QPUIIMEHT N IPUHUMAETCS
paBHEIM 0,26 [Jis BJIaKHOCTU BHYTPU IToMelleHus oT 50 % u Bhillle
(cMm. Tabm. 17) .

A? 158460

5= = =013
bR, 150-21°.223
#=i=£=u,nnzs?
bh, 150-21
_E 210000,
£, 2500

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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&4 Y.
$a=2v _ 20,26 0113
pe 150" 21

[

'sg.i"
A= g|1-2| - 0113

1 1 1

£ = = =—— =042
1A+1+i§+@ 1A+1+1QB+QH3 234
10462 10+ 0,00287 84
2 !
2@, + & © 0113+0,427

z=h |1-2 = 21f1- 2] =21'0,805=16,9 ca
e, +¢) 20,113 +042)

115 onpeneneHus KoapuiureHTa ys HaXOOUM MOMEHT,
BOCIIPUHHUMAEMbBIM CeYeHNEM U3 pacyeTa 10 IIPOYHOCTHU IPU
pacyeTHBIX COIIPOTUBIIEHUSX apMaTyphl ¥ OeTOHa [ TpefdeIbHBIX
COCTOSTHHHM BTOPOU T'PYIIIIHL:

R A -
M, =R Ak -———"1]=280-905 EI—M
2150 2,23

e R b

]= A36607H cae (445510 xze cad)

A se¥
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Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 104



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

Vo= [],5+['J,8£ =05+ U,Bw = 0,65
M 43660

&Y

Haxomum KpUBU3HY OT OJIUTEJILHOTO OENCTBUS YaCTU CHETrOBOU
Harpy3Kd U COOCTBEHHOTO Beca MIJTUTHI

#s

L_M* R
Es‘q‘s (';‘gf' + E:”:'h-:-E’bE"I .

t ho=

- 53140447107 +0,64-10° | = 57,7610

1 _ 18360 0,85 N 07
poo 211681 210000-5,05 (0,113 + 04200150 21- 2500 0,26

[Tporub ompepensieM o GpopMmye

1.
=m,—1
fm j’r.::'

[To Tabs. 4 HaxoouM, YTO KO3ppUuinmeHT

m=5
foag

f. = % 577107 590% = 2 10ca

7’

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1
200

CnepmoBaTenbHO, TPOTUO IIJIUTH MEHBIIIE AOIIyCTUMOI'0, yKa3aHHOTO
B Tabn. 4 CHull 2.03.01-84.

1, 590 280

OITPENEJIEHUE MINPUHBI PACKPBITUA TPEIIUH

[ITupuHYy PACKPBITHS TPEINH, HOPMaJIbHBIX K ITPOAOJILHON OCH
9JIeMeHTa C YY4eTOM OJIUTEIbHOTO OeMCTBUS Harpy3KH, ollpenesiseM IIo
dbopmymne (64) :

P y%zm(zﬂ— 1004) ¥7

5

HaxomuMm HanpsizkKeHUe B pacTSIHYTOM apMaType OT HOPMaTHUBHOTO
MOMEHTa

M® 18 56D

g, =—= =123 37H fead® (1258 wee foat®)
Az 905169

rae d - KoahPUIMeHT Ojisi u3rudaeMbIX 3JIEMEHTOB, ITPUHUMaEeMbIH
paBHBIM 1,0;

jl - KOa(pPUIIUEeHT, yYUTHIBAIOIINYN OJIUTEJIbHOCTDh JEUCTBUS
Harpys3Ku, paBHbIH 2,5,

h - gns cTepKHEBOM apMaTyphl MEPUOAUYECKOro mpodunsd - 1,0;
d - IMaMeTp NPOAOJILHOM apMaTyphl, paBHBIX 12 MM;

m - 0,0287;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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=1 25% 20(3,5-100- 0,00287)-4/12 = 0,224 aea¢ < 0, 4aga,

T.€. MEHbIIIEe JONYCTUMOM IIUPUHBI TPEIIUHEI (cM. 1. 1.16).

IIpumep 4. [lana cTeHoBas mmaHesnb mponetoM [ = 6 M (Ip = 5,9 M),
ceuernreM 120°0,20 M u3 ssuencToro 6eToOHa Kjacca II0 IIPOYHOCTH
B2,5, mapku 1o cpepHen riotHoctu D700 K1"/M3.

Pabouyasi apMmaTypa Iepuogudeckoro npogussd kmacca A-II1 10 ZE 12
MM 3allluIleHa OT KOPPO3UU 1IeMEHTHO-OUTYMHOM 00Ma3KOoH,

pacmosiokxeHa CUMMETPUYHO OTHOCUTEJIbHO BePTHUKAJIbHOM OCH (YepT.
5)

As = As¢ = 5,65 cm? .

4+ - -
P ¢

js‘

30 5
> — //
7/ oo

|2

_.:,_.__.__,..I:I..-_,. "

¥, i_i. Y ¥
i i K 1k'“'l
= A
|1 I 1 i
| l ,',.j - ; |
| ] 1 }\ 1\
‘2 RN
¥ H * 1# " 1 ¥

.3—151 A ‘

P
YepT. 5. CeueHne CTEHOBO ITaHENHU

BepTukanbHas Harpy3kKa OT COOCTBEHHOT'O Beca U OKOHHBIX
HepeHHeTOB 18 I'H/Mm (184 krc/m). BetpoBas Harpy3ka - 18 TH/m?
(184 KFC/M ).

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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TpebyeTcss IPOBEPUTh NPOYHOCTh CTEHOBOM MaHENIU IMPU OeNCTBUHN
Ha Hee U3rubarolnx MOMEeHTOB Mx u My o o01meMy MeTOAy pacyeTra.

OnpeneieHHe YCH/INH, I€eHCTBYIOIIMX Ha IMaHe/Ib

PacueTHas Harpy3Ka OT coOCTBEHHOT'O Beca 1 Beca BERIIIIEJIEZK Al X
OKOHHEIX IIE€EPEIITIETOB

gy =qyn=1812="216TH f1¢ (224rzc | 1)

PacuyeTHbIV BepTUKATbHEIL MOMEHT

M, = =94 05H st (92920 m

g 21659
: :

PacueTHas TOPU30HTAJIbHAsA HAarpy3Ka

dy =gy #=18"12=216TH 2 (220kzc | 3¢’

PacueTHBIN l"OpPI3OHT8J'H:HI:IfI MOMEHT

B 91612597
M, = qJ’S ¢S 0 T {1287 H e (1150 ke
PaC‘-IeTHLIe %) HOpMaTHBHBIe COHpOTHBJIeHHﬂ AYenucCcToro GeTOHa
M apMaTypbl

108
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PacyeTHbIE CONTPOTUBJIEHNS Ha3HAUAIOTCS C Y4€TOM CpefHen
YCTaHOBUBIIENCS BIIaXKHOCTH SYEUCTOT0 OeTOHA, TPUHUMAEMOU 10
Tabm. 1, cormacHO KOTOPO¥M B KOHCTPYKUMSIX CTEH pacyeTHas
yCTaHOBUBIIASCS BJIaXKHOCTb paBHa 10 %.

[Tpu 9TOM BIAXXHOCTU KO3GGULIMEHT yCIOBUM pPaboTH 1o Tabn. 7
gb6 = 1. CriemoBaTeIbHO pacyeTHOE COMPOTUBIeHUE AHSA 6eToHa B2,5
MIPUHUMAETCS 10 Tabn. 6 PaBHBIM

Rp = 1,6 MIIa (16,3 krc/cm?).

PacueTHOe cOnpoTUBJIeHNWE PaCTAHYTOU apMaTypHl Kiiacca A-III - mo
Tabsn. 13:

Rs = 365 MIla (3750 krc/cm2).

PacueTHOe cOpOTUBJIEHKE CKaTOU apMaTypHl Kiiacca A-I11
IIPUHUMAETCS C yuyeToM KoadduiimeHTa ycnoBui paboTel 6eTOHA 110
Tabm. 13, Mpu 3TOM TaKKe YUYUTHIBAETCS KOIDDUIIUEHT YCIIOBUM
paboTel gb9 mo Tabmn. 14:

Rsc = 290 x 1 = 290 MIIa (2950 x 1 = 2950 KFC/CMZ).
PACYET ITPOYHOCTHA

OmnpepernsaeM yroj HakKJIOHa HEUTPAJIbHOM OCH K OCH Y-y (CM. 4epT.
5) Kak ympyroro Teja C y4eTOM apMaTypHl 110 popMyiie

MJ' Ixf
gy =—7F"—F
M, I,
rge
"*FJ:¢ 1§

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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»- MOMEHTHI MHEPLIMM OTHOCUTENIBHO LIEHTPaJIbHBIX BEPTUKAJIbHOU U
TOPU30HTAJILHOU OCEW;

3 . 3
lx“=%+ % 5a2=20 11220 +84:4,52+ 55 +84- 4,52+ 30 = 2880000 + 1148532 + 341712 = 4370244 cad
3
120 20°

I +84:11.31: 72 = 20000 +46551 = 12655208

¥

_12s 430,
9396 126552

tgy

OnpepenseM BLICOTY CKaTOM 30HBEI X METONOM Itombopa. 3agaeMcs
x1 = 210 cM u ompepgensieM OTHOCUTEJIbHYIO BEICOTY CXKaTOU 30HBI
OeToHa AJis1 KaXKA0r0 CTEPKHA 110 hopmyJie

k. _aﬂfg}/ﬂzﬁ ’

ITe ayi ¥ dxi - PAaCCTOSTHUS OT i-To CTepXKHs 00 Haubojee cxKaTou
CTOPOHHI CeYEeHHUSI B HAalpaBJIEHUH COOTBETCTBEHHO OCEH X H .

BriuncreHHble 3HaUYeHUA Xj IpU X = 210 cM ¥ OKOHYATEIbHOM X =
207 cMm nipuBeneHsl B Tabsn. 1. [To 3Ha4YeHUAM Xj onIpenenseM
HalpsXKeHNe B KaXKIOM CTePXKHE Ssj, AJII 3TOTr0 HaJo BEIYHUCIUTD
XapaKTEPUCTUKY CKaTOM 30HBEI w 1o ¢popmyiie (18)

w=a-bRp=0,8-0,008 x1,6=0,787.

Breruucrsiem Ssi OJjig KaXkaoro CTepzKHA 1o ¢opmyre (31)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
110
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o = 200 (@ () 400 (0787 ) 000787
ele ] 078 T
11 11

[Tpu 3TOM HaANpPsKEHUS PaCTAKEHUS Ssj He OOJIZKHBI ITPEBLIIIATh
pacYeTHOro COIIPOTUBIIEHUS apMaTypH! Kiacca A-III, paBaoro 365
MITa (3750 Krc/cM*©), a HaOpsAXKEeHUS CKaTUSI PaCYeTHOT 0
conpoTtuieHusa cxkatusg 290 MIla (2950 KFC/CMZ).

BhIYymnciieHHBIE 3HAYEHUS Ssi U CyMMa YCUIUHM BO BCEX CTEPIKHSIX
SAsissi mpuBegeHbl B Tab. 1.

Tabnuma 1
tgg = _ x =207 cm
412 x =210 cMm
Homep As,i2 ayi, | axi,
cM”|cM| cMm
Ssi, Ssi,
CTEePXKHS ayitg g St Asi ssi, St Asi Ssi,
CcM a2 I'H (xrc) a2 I'H (xrc)
(Krc/cm ) (xkrc/cm )
365 415 365 415
1 1,13(17 7 2 2
13 > 08,8 10,296 (3750) | (4237,5) 0,29 (3750) | (4237,5)
290 -327 -290 -327
2 1,1 129,2 |1 1
A313 15 % /63 (2950) | (3333,5) 6 (-2950) | (-3333,5)
365 415 365 415
1,13(17 7 2 282
3 13 30 33,8 10,286 (3750) | (4237,5) 0,28 (3750) | (4237,5)
-290 -327 -290 -327
4 1,1 154,2 | 1 1,344
133130 >4, 36 (2950) | (3333,5) 3 (-2950) | (-3333,5)
365 415 365 415
1,13(17 7 274 27
> 13 60 63,8 10, (3750) | (4237,5) 0, (3750) | (4237,5)
rj PasueleHHe peKnaktbl B J0KYHMEeHTaxX W Ha cante 111
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6 [1,13 3|60 | 1842 |1,14 (;9%(()))
7 |1,13[17] 90 | 793,8 |0,264 (3376550)
8 [1,13| 3|90 |214,2|0,98 ('22;(?%
9 |1,13[17|115] 818,8 |0,256 (3376550)
10 [1,13| 3 [115] 239,2 |0,878 (iﬁ%)

-327
(3333,5)

415
(4237,5)

310,8
(3172)

415
(4237,5)

-160
(1642)

S Asi Ssi
=624
(6372)

1,125

0,26

0,967

0,253

0,866

-290
(-2950)

365
(3750)

-257
(-2624)

365
(3750)

-129
(-1320)

-327
(-3333,5)

415
(4237,5)

-290
(-2965)

415
(4237,5)

-145
(-1491)

S Asi Ssi
= 659
(6730)

OmnpepensieM yCuiIre, BOCIIPUHUMaeMoe CXKaTol 30HOM 6eTOHa; O
9TOT0 BHIYUCIISIEM MJIOIIaAb CXKATOM 30HEI, TaK Kak x7 > h, To ¢popma
CKaTOU 30HHBI TpanelnueBUOHAs U IIJIOIIaAb C3KaTOU 30HEI

BBIYUCJIIIETCS IO popmyne

(g -kf _ 210 (210-120)
dgy 2412 2412

= 35 Soad

Abc Rp = 435,56 x 1,6 =696 I'H (7010 kec).

[TpoBepsieMm ypaBHeHUe 1o ¢popmyie (30)

Abc Rb - S Asi Ssi = 696 - 624 = 72 TH > 0 (730 kec > 0),

ycunue, BOCIIpUHUMaeMOe CXKaToM 30HOU 6eToHa, O0JIbille, YeM
yCuIne, BOCIPUHUMaeMOe apMaTypPOoH, ITI0O3TOMY YMEHbIIIaeM BLICOTY

CKaTou 30HEI 00 X = 207 cM™:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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_ 207 (207-120)°
2412 824

A = 430, 3cad’

7’

Abc Rp =430,3 x 1,6 = 688 I'H (7020 kec) ;

Abc Rp - S Asi ssi = 688 - 659 = 29 I'H (295 kec),

YCUJIUSA B C2KaTOM 30He OeTOHAa M PACTSIHYTOM apMaType IPUMEPHO
PaBHHI, T.€. BEICOTA C3KATOM 30HBI MOKET OBITh NpuHSATa X = 207 cM.

OnpeueHHeM MOMEHTHI BHYTPEHHUX CUJI OTHOCUTEIILHO oCeHu X U V.

II7151 9TOT0 BBIYMUCIISIEM CTaTU4YECKNEe MOMEHTEI C3KaTOM 30HBI

OTHOCHUTEJIbHO 3TUX OCEM:

207 207) (207-1209* { 207 -120
115- + +
2412 3 2412 3

3 3
x xnligyl (x—hk) x—k
Say = 10 ~ . — Eyn ~ =
2y 3 gy oy

2 - d -
_ 207 17— 20771412 (207-120) «[17 - 2007 =120
82,4 3 2412 3412

]= 6493cas

OnpeuenﬂeM MOMEHTHI, BOCIIDHUHMMAEMEBIE CEHEHNEM

Mx = Rp Sbx - S Asi Ssi (ax10 - axi);

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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My =1,6 x 26900 - [(415 -327) 110 + (415 -327) 85 + (415 - 327)
55+ (415 - 290) 25] =
= 43030 - (9680 + 7480 + 4840 + 3125) = 43030-25125=
= 17915 THXcm > 9400 THxcm (18280 kecxem > 95910 KecXcm);
My = Rp Sby - S Asi Ssi (ay10 - ayi) ;
My=1,6 x 6493 -[-327 (17 -3)3-290 (17 -3) -145 (17 -3)] =
= 10389 - (-13734 - 4060 - 2030) = 10389 + 19824 =

= 30213 THXcm > 11280 THxcm (30829 kecxem > 115100 KecxXcm).

Tabmuia 2
X Jdo Ao X do Ao

0,01 0,995 0,01 0,31 0,845 0,262
0,02 0,990 0,02 0,32 0,840 0,269
0,03 0,985 0,03 0,33 0,835 0,275
0,04 0,980 0,039 0,34 0,830 0,282
0,05 0,975 0,043 0,35 0,825 0,289
0,06 0,970 0,058 0,36 0,820 0,295
0,07 0,965 0,067 0,37 0,815 0,301
0,08 0,960 0,077 0,38 0,810 0,309
0,09 0,955 0,085 0,39 0,805 0,314
0,10 0,950 0,095 0,40 0,800 0,320
0,11 0,945 0,104 0,41 0,795 0,326

r‘j’ PazHeleHHe PEKNAKE] B JOKYHMEHTAX M HA CalTe 114
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0,12 0,940 0,113 0,42 0,790 0,332
0,13 0,935 0,121 0,43 0,785 0,337
0,14 0,930 0,130 0,44 0,780 0,343
0,15 0,925 0,139 0,45 0,775 0,349
0,16 0,920 0,147 0,46 0,770 0,354
0,17 0,915 0,155 0,47 0,765 0,359
0,18 0,910 0,164 0,48 0,760 0,365
0,19 0,905 0,172 0,49 0,755 0,370
0,20 0,900 0,180 0,50 0,750 0,375
0,21 0,895 0,188 0,51 0,745 0,380
0,22 0,890 0,196 0,52 0,740 0,385
0,23 0,885 0,203 0,53 0,735 0,390
0,24 0,880 0,211 0,54 0,730 0,394
0,25 0,875 0,219 0,55 0,725 0,399
0,26 0,870 0,226 0,56 0,720 0,403
0,27 0,865 0,234 0,57 0,715 0,408
0,28 0,860 0,241 0,58 0,710 0,412
0,29 0,855 0,248 0,59 0,705 0,416
0,30 0,850 0,255 0,600 0,700 0,420
r‘j\ PazmeweHne peknakbl B J0KYHEHTax W Ha caite 115
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Refs + Ryfgy — Ry A, i M-, &[h, -a)

b
E ==
kg Rybhy, ;0 Ry bhe ,-
Ao =x(1-0,5x)
Tabmnuma 3
Koad- ®opma
CeueHus GbULHIEHT IIOIIEPEYHOTI 0
g CeueHus
ITpamoyronbHOE 1,75 :l
bP

TaBpoBOE C IIOJIKOU, PACIIOJIOKEHHOU B CXKaTOU
30HE

e

h
1
A !

1,75

TaBpoBOE C IOJIKOU (YIIUPEHUEM),
pPacIoIoKEeHHOU B PaCTAHYTOU 30HE:

IIpu e

BN

b 1,75

P
1 £ 2 He3aBUCHUMO OT h

P

‘2

1,75
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Tabmnuia 4
CxeMa 3arpyxXeHus Koaddumuent ms
4
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; ’ 1
A
iF
1 !
- 1
=
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Tabnuua 5

[Tnomagb IIOIIEPEeYHOro ce4yeHnusi, CM

2

, IIpU 4uCIie CTepXKHeH

[uameTp, MM Macca,
KT
1 2 3 4 5 6 7 8 9 10
3,0 0,071(0,14|0,21| 0,28 10,350,421 0,49 0,57 (0,64 | 0,71 | 0,540
3,5 0,096(0,19(0,29| 0,38 | 0,48 | 0,58 | 0,67 | 0,77 | 0,86 | 0,96 | 0,735
4,0 0,12610,25/0,38| 0,50 | 0,63 { 0,76 | 0,88 | 1,01 [ 1,13 | 1,26 | 0,960
4,5 0,15910,32(0,48| 0,64 |0,80(0,95| 1,11 (1,27|1,43|1,59| 1,225
5,0 0,196(0,39|0,59| 0,79 10,98 (1,18 | 1,37 | 1,57 (1,77 1,96 | 1,509
5,5 0,238(0,48/|0,71{0,9511,19(1,43|1,66|1,90 | 2,14 | 2,38 | 1,740
6,0 0,283(0,57(0,85| 1,13 1,42 (1,70 |1,98 | 2,26 | 2,55 2,86 | 2,175
7,0 0,385(0,77|1,15{ 1,54 11,92 | 2,31 | 2,69 | 3,08 | 3,46 | 3,85 | 2,960
8,0 0,503(1,01|1,51| 2,01 | 2,51 | 3,02 | 3,52 | 4,02 | 4,53 | 5,03 | 3,870
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9,0 0,636(1,27|1,91| 2,54 | 3,18 | 3,82 | 4,45 | 5,09 | 5,72 | 6,36 | 4,890
10,0 0,785|1,57|2,36| 3,14 | 3,93 | 4,71 | 5,50 | 6,28 | 7,07 | 7,85 | 6,040
12,0 1,131|2,26|3,39| 4,52 | 5,65 | 6,79 | 7,92 | 9,05 (10,18|11,31| 8,702
14,0 1,539|3,08|4,62| 6,15 | 7,59 | 9,23 |10,77|12,31{13,85|15,39| 11,838
16,0 2,011(4,02(6,03| 8,04 |{10,05|12,06({14,07|16,08|18,10(20,11] 15,464
18,0 2,54515,09(7,63|10,18|12,72]15,27|17,81|20,36|22,90|25,45| 19,560

20,0 3,14216,28(9,41|12,56|15,71|18,25|21,99|25,14|28,28|31,42| 24,166

ITPUJIO2KEHWUE 4

PACYET OIIOPHEIX CEYEHUM CXKATHIX SJIEMEHTOB,
I[TPUMBIKAIOIIHUX K I'OPU30HTAJIbBHBIM PACTBOPHBIM
MOHTA2KHBIM IIIBAM

1. PacueT ONOpHBIX ceueHUl OETOHHHIX MaHenel uimu 6JI0KOB
OOHOPSIOHOM pa3pe3KH (B 30HAX, IPUMBIKAIOIINX K TOPU30HTAIbHEIM
IIIBaM) ITPOU3BOOUTCS C y4€TOM IIPOYHOCTU pacTBOpPA IIIBOB, UX
TOJIITUHEI ¥ TTIYOUHBI ONUPAHUS IIIUT IIePeKPhITHM. [IPOYHOCTD
pacTBopa Ipu MOHTaXe CTEH B JIETHUX U 3UMHUX YCIIOBUSIX
npuHuUMaeTcs corjiacHo CHull 11-22-81.

2. OnopHBIE CEYEHUS STUYENCTO OETOHHBIX CTEHOBBIX ITaHeIen
(6710KOB) B 30HE TOPU3OHTAJIbHBIX IIIBOB [JIS MJIUT IIEPEKPHITUN He U3
SIYEUCTHIX OETOHOB PACCUYUTHIBAIOTCS 10 hopMyIIe

N £ a mo Rp Ap
, (1)

rae Ap - IJIomanb cedeHuss mo gpopmysie (2) HacTosero ITocobus;

Mo - Ko3hGULUMEHT YCIOBUYM PabOTH IIBa IIUT IIEPEKPLITUM U3
TsI2KeJoro 6eToHa, 6€TOHOB Ha MOPUCTHIX 3AIIOTHUTENISAX U IIJIOTHBIX
CUNTMKATHBIX OETOHOB ITPUHUMAETCS COTJIACHO I1. 3, a OIS IIJIUT U3
ST4EeUCTHIX OETOHOB COTJIACHO II. 4 IpU COOJIIONEHUN YCIIOBUS
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Rb230,8Rp,
(2)

rae Rp2 - pacyeTHas MpU3MeHHas MPOYHOCTh OeTOHA IIJIUT
nepekpeiTuy, npuHumaemas nmo CHwull 2.03.01-84;

Rp - pacueTHas npu3MeHHas MPOYHOCTh OeTOHa naHesel (6JI0KOB)
CTeH, IpuHUMaeMas 110 Tabi. 6;

a - K03¢pPUIMEHT, TPUHUMaEeMbIN PAaBHBIM:
0,85 - 01 aBTOKJIABHBIX SSYEUCTHLIX OETOHOB;
0,75 - 01 HeaBTOKJIaBHBIX TYEUCTHIX OETOHOB.

3. [Ipu KOHTAKTHOM CTHIKE ITaHeJiel uiau 0JI0KOB (4epTexk a), a
TaK2Ke IMPU OOHOCTOPOHHEM I1aTPOpPMEeHHOM ONWPaHUM, KOTraa
BepTUKaIbHas Harpy3Ka B CTHIKE IepefaeTCs 110 BCEU TOJIIIINHE CTEHHI
TOJIBKO Uepe3 TOPLEBYIO YaCTh IIEPEKPHITUN (YepTexk 0),
K09(ppUuueHT mop paBeH KO3QPULIMEHTY M1, OIpenensieMoMy 110

dopmyne

E1/£0,9,
(3)

rae xi - KoappuumeHT, 3aBUCSIIIUNA OT TOJIIINHEI IIIBa U ITPOYHOCTHU
pactBopa

x1=1,4-12%+[3,2%-ﬂ,4] Ry

Ry, (4)
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roe R2 - npoeKkTHas MapKa pacTBOpa, IPUHUMAaETCS B
COOTBETCTBHUHU C II. 1;

R] - kyOMKOBas ITPOYHOCTh O€TOHA CTEHOBBIX ITaHEeIeHn
(6;10K0B), omrpenensiemMasi B coorBetcTBuu ¢ TOCT 10180-78;

t - ToNIIMHA PaCTBOPHOTO IIIBQ;
h - TonIuHA CTEeHOBOH ImaHesnu (010Ka).

[Tpu mmaTdopMeHHOM ABYXCTOPOHHEM OIIMPAHUM ITEPEKPBLITUH,
KOT[la 3a30p MeXK[y ITaHeIsIMU MePEeKPHITUN 3all0JTHEH PAaCTBOPOM UITU
6eToHOM (UepTexk B), KOAGGULIMEHT Mo = M2, ONIPedesiTeMOMYy 10

dbopmymne

_ﬂl]R3

A1
=09 —+x4]1
L [#la 2[ 5 )Ry

£0,8, (5)
roe Al - cyMMapHas IUIOLIaab OIOPHBIX YY4aCTKOB IePEKPHITUH;

A - TI0THa4 IIoLanb IIOIIEPEedYHOro Ce4YeHusd 0eToHa CTEHOBOU
TTaHenIu Ui 0JI0Ka;

R3 - KyOMKOBas IIPOYHOCTh OE€TOHA M/IU MPOEeKTHasA MapKa
pacTBOpa 3aMOHOJINYUBAHUS IIOIOCTEN MEXAY TOpllaMU ITaHeseu
MMepPEKPHITUH;

R4 - xyOuMKOBas IIPOYHOCTh O€TOHA ITaHelel IePEKPHITUH,
onpepenenHas B coorBeTcTBuU ¢ IOCT 10180-78;

X2 - KOo(ppUIIMeHT, paBHBIN:

1,0 - mpu cOOPHO-MOHOJIMTHOM COEOUHEHUHU ITaHeen
IMepPEKPHITUH;

0,9 - mIpu 3aI0JITHEHUH 3a30pa MeXKOy TOPIlaMU ITePEeKPBITUHN
PacTBOPOM.

HpI/I KOM6HHI/IpOBaHHOM OIIMPAHWH, KOT'Tla BEPTHUKaAJIbHAA CHUJIa
rnepegaeTcCd 4aCTUYHO 4Yepe3 TOPLUEBYIO YaCTh IIEPEKPLBITHUA, ad
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YaCTUYHO HETIOCPEOCTBEHHO OT MaHe/Iu Ha MaHelb (YepTeX T),
KO3(hGUIIUEHT Mo = M3, oIpenensieMomy 1o popmyJie

iy +d
g =091 lh 3¢08

7’

(6)
roe dl - T'J'IYGI/IHa OIINPAHUMA ITIEPEKPHITUA Ha IIaHEeJIn CTEH;
d3 - I"J'IY6I/IH8. HeI1oCpeaCTBEHHOT'O KOHTAaKTa CTEHOBHBIX IaHeJeu.
I[Tpumeyanue. Eciy TOPIIH ITUT IIEPEKPHITON HE BEPTUKAJILHEI, TO ITPOYHOCTh

CTEHOBHIX ITaHesel (6JI0KOB) MOIKHa OBITh TPOBEPEHA C yY4eToM Ko3dduIilmeHTa mo B
IOBYX YPOBHSX - IIO] IIEPEKPHITUEM U Haf HUM.

dar
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-d., . iy
o

e

OmopHbIe CeYeHUsT CTEeH U3 IaHesel (6JI0K0B)

a - CTHIK KOHTAKTHEIHN; 0 - ODHOCTOPOHHEE MIaTGOpMeHHOe OIMUpPaHue C
IIePeKpPBITHEM, 3aBeIeHHLIM Ha BCIO TOJIIIUHY CTEHHI; B - CTHIK
171aTGOPMEHHBIN; T - CTHIK C KOMOMHUPOBAHHEIM OITMPaHUEM

4. B cnydyae IpUMeHEHUS IIJIUT MePEeKPhITUN U3 SYEeUCTOro 6eToHa B
¢dopmyny (1) BBOAUTCSA OOTOTHUTENIBHBIN KO3GPUIIMEHT YCIOBUU
paboThI, TPUHUMAEMBIN PaBHBIM

m4 = 0,7 Rp2/Rp + 0,05 £1,0
, (7)

rae Rp2 - pacueTHas IpU3MeHHas IPOYHOCTh SYEenuCTOoro 6eToHa
IIJINTHI IEPEKPHITHSI, IPUHUMaeMasi B COOTBETCTBUHU C Tabi1. 6
HacTtosmuiero ITocodous.

5. [IMUTH HEePEKPHITUS U3 MyCTOTHHIX HACTUJIOB C TIIATEIbHOU
3a[]eJIKOM OIIOPHBIX YYaCTKOB HacTUIa O€TOHOM B 3aBOJICKUX YCIIOBUSIX
OOIIyCKaeTCs IIPUMEHSTh B 3TlaHUSIX BEICOTOM MEHee OEeBSATU ITaxKeu.
KoadduimeHT ycnoBuit paboThl CTHIKA Mo, YYUTHIBAEMbBIN ITPU
pacyeTe ONOPHBIX CEUEHUU ITaHeIer, OnpeaensaeTcs COTJIacHO I. 3 C
YMHOXKEHHEM Ha OOIIOJTHUTEJIbHBIM HOHMKalomui KoadpduiueHT 0,7;
IIPU 3TOM BenudnHa Ko3duilmeHTa mo OOJIKHa OLITh He 6onee 0,55.
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B cny4asx, Korga TOPLBEL OIOPHBIX Yy4aCTKOB IYCTOTHBIX HACTUJIOB HE
3a/eJIbIBal0TCA UJIM UMEeI0T HeCOBEPIIEHHYIO 3alelIKy (3akianKa
KUPIIMYOM), JOMOJTHUTEIbHBIN ITOHUKAOIIUN KO3DDUITUEHT
IIpUHUMAaeTCs paBHBIM 0,4.

6. B OeTOHHBIX CTEHOBBIX ITIaHEJIAX, UMEIOIINX OKOHHBIE IIPOEMHI,
IIPU pacyeTe CeYeHUMU, PaCIOJIOKEHHBIX Ha YPOBHSIX IEPEKPBITUU
(TrOopU30HTaNILHEIX CTEIKOB) AONYyCKAeTCS YUUTHIBATh paclpeneieHne
YCHUJIUU C IIPOCTEHKOB ITaHeJIeld Ha IepeMblYKu. B aTOM ciiy4dae
pacyeTHas IIMPHHA IIaHEeJIM B 30HEe TOPU30HTAJILHOTO IIIBa
MIPUHUMAETCSA PaBHOU

b1 =b+ 0,5 (h1 + h2)
, (8)

rae b - muprHa NPOCTEeHKa 3MaHUd;
h1 u h2 - BeICOTa mepeMbIUYeK, CMEXKHBIX B CThIKE ITaHEIeu.

7. PacueT OIIOPHLIX CeEYEHUM CTEeH U3 3Kejle300eTOHHEIX 3JIEMEHTOB,
MIPUMBIKAIOIINX K TOPU30HTAIbHEIM PAaCTBOPHLEIM MOHTAXKHBIM IIIBAM U
He UMEIOIIUX CIelMaJIbHOr0 KOCBEHHOI0 apMHUPOBaHUs, B
COOTBETCTBHUHU C II. 5.25 MPOMU3BOISAT TaK Ke, KaK OeTOHHBIX 3JIEMEHTOB
corjacHo mm. 1 -5.

8. [Ipu HaIU4YUU CIIeINaIbHOI0 KOCBEHHOTO apMUPOBAHUS B
OETOHHEBIX U XeJIe300eTOHHBIX CTEHOBHBIX IIaHeJIIX He00X0OUuMO
VUYUTHIBATH CJIEOYIOIIee:

a) oyisi OETOHHBIX U XKej1e300eTOHHBIX naHesel (0JI0KOB), HUXKHUKN U
BEPXHUU y4aCTOK KOTOPHIX YCUJIEHBI IOIIEPEYHBIMU CE€TKaMu, IIpu
pacdeTe OMOPHBIX CEUYEeHNU (B 30HE TOPU30HTAJIBHEIX IIIBOB) B (hopMyJie
(1) BMecTo Rp IpUHUMAaETCS IPUBEIEeHHOE PAaCYeTHOE COIIPOTUBJIEHUE
6etoHa Rpr (C yueTOM apMUPOBaHUs), OIIpenesisieMoe no ¢hopmyJie

i R
R, =R+ 22 <12k,
i B 100 b
(9)
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0) mpu apMUPOBaHUY PAaCTBOPHOIO IIIBa CETKOM pa3pelraeTcs
IIPUHUMATh

Rbr £ 1,3 Rb;

B) ITPY KOCBEHHOM (CeT4aTOM) apMUPOBaAHUHU TOPIIOB CTEHOBHIX
Kene300eTOHHBIX ITaHenen (6JI0KOB) MONYCKaeTCs YUUTHIBATDh BIIUSHUE
IIPOJOIbHOTO apMUPOBaHU MTaHenel (06JI0KOB) Ha HECYIIYIO
CIIOCOOHOCTD IaHenel (6JI0KOB) B OTIOPHOM CEYEHUH.

B aTOM ciydae IpuBefeHHOE pacYeTHOE COIIPOTUBJIEHNE OIIOPHBIX
y4aCTKOB C Y4€TOM apMUPOBaHus Rpr onipenesnsieTcs mo ¢popmyne

= Ry + s e (g 5p
100 100 (10)

rge Rp - pacueTHas npu3MeHHas IIPOYHOCTL OeTOHa maHesnu (6710Ka)
o Tabn. 6;

m - IPOLIEHT apMHUPOBaHUS IIPOAOIIFHON apMaTyphl;
Rs - pacueTHOE CONPOTUBIIEHKE IIPOOOJIBHON apMaTypHl;
Rsn - pacyeTHOE COIIPOTUBIIEHNE KOCBEHHOU apMaTyphl;

mn - IPOLIEHT KOCBEHHOT'0 apMUPOBaHus (110 00beMy), OIS CETOK C
KBaJpaTHLEIMU sSYelKaMU U3 apMaTypel cedyeHueM Asn C pa3MepoM
STYEUKHU Cn IIPU PACCTOSAHUU MeXy CeTKaMU I10 BEICOTE S, PaBHBLIU

24
= —2100
o L

(11)

127

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



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

I') IOIIepeYHOe apMUpPOBaHNE YUYUTHIBAETCS Hgn MIPOYHOCTHU
pacTBopa B IIBax He MeHee 2,5 MIla (25 Krc/cM“) 1 npu TOJNIIWHE IIIBa
He 6osiee 20 MM.

[Tpu TomuMHe MOHTaXKHOTO I1Ba 30 MM u 6ojlee ero Takxke
Heo0X0OUMO apMUPOBaTh CETKOM;

I) IPOAOJIbHOE U TOMIePeYHOe apMUPOBaHME CXKATHIX 3JIEMEHTOB
He00X0OUMO BBITIOTHSTh B COOTBETCTBUM C KOHCTPYKTUBHBIMU
TpeOOBaHUSMU, TPUBEOEHHLIMY B pa3l. 5 HacTosAlero [Tocobus.

ITPAJIO2KEHMUE 5

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUWA

VCUJIMS OT BHEIIHUX HATPY30K Y BO3OENMCTBUH
B ITOITEPEYHOM CEYEHWMU 3JIEMEHTA

M - n3rubaroniui MOMEHT;
N - npoposnbHas cUia;

Q - nomepeyHasi CUnNa;

XAPAKTEPUCTUKU ITPENIBAPUTEJIBHO HAIIPAKEHHOI'O
9JIEMEHTA

P - ycunue nmpegBapuTeNIbHOTO 00KaTHUS, OTIpeensieMoe 110
¢dopmyne (8) CHull 2.03.01-84 ¢ y4yeTOM IIOTEPH IIPEABAPUTEIIHLHOTO
HaIpPsXKEeHUS B apMaType, COOTBETCTBYIOIIUX PacCMaTpHUBaeMOu
cTaguu PabOTHl 37IEMEHTA;

Ssp , Ssp¢ - IpeBapUTEIIbHLIE HANIPSAKEHNUA COOTBETCTBEHHO B
HalpsAraeMou apMartype S u S¢ mo o6xkaTusi 6eToHa (IIpU HaTSIXKEHUU
apMaTyphl Ha YIOPHI) TU00 B MOMEHT CHUXKEHUS BEJIMYUHBI
IIpeaBapuTEIbHOTO HaMpPsisKeHUs: B 0eTOHe 10 HyJII BO3[IeiCTBUEM Ha
3JIeMEHT BHEIIHUX (paKTUYECKUX UJIM YCIIOBHBIX CUJI, OTIpeensieMble
coriacHo ykazasauaMm nm. 1.23 u 1.28 CHull 2.03.01-84 c yueTom
IIOTEPh IPEOBAapPUTENBHOIO HAIPSXKEHUSA B apMaType,
COOTBETCTBYIOIIIMX paccCMaTpUBaeMoOl cTaguu PabOTHI 3JIEMEHTa;

Sbp - CKUMalIye HallpsAXKEeHUs B OeTOHe B CTaiuu
IpeaBapUTEIbHOr0 003KaTHsI, OIpeesiseMble corjacHo . 1.28 u
1.29 CHwulI 2.03.01-84 ¢ yyeTOM mOTEPH IPEABAPUTETILHOTO
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HaIIPpA2KEHHNd B apMaType, COOTBETCTBYIOIITUX paCCManI/IBaeMOIjI
CTaguu pa6OTbI JJIEMEHTaAQ;

gsp - KO3(POULMEHT TOYHOCTH HATSKEHUSI apMaTyPEHL,
onpepnesiseMbIi COTJjiaCcHO yKadaHuaM 1. 1.27 CHwull 2.03.01-84.

XAPAKTEPUCTUKU MATEPUAJIOB

Rb, Rb,ser - pacueTHBIE COIPOTUBIIEHUS O€TOHA OCEBOMY CXKAaTHUIO
COOTBETCTBEHHO [JIsI ITPEJENbHBIX COCTOSSHUM IIEPBOM M BTOPOU T'PYIIII;

Rbt, Rbt,ser - pacueTHBIE COIIPOTUBJIEHNSI 6€TOHA 0CEBOMY
PaCTSIZKEHUIO0 COOTBETCTBEHHO MJISI IIPEeIeIbHBIX COCTOSTHUM ITePBOM U
BTOPOU T'PYIIIL;

Rb,loc - pacdeTHOe CONIPOTHBIIeHUEe OeTOHa CMSTUIO, OIIpenesisieMoe
mo popmyrne (55);

Rpr - IEpEOaTOYHAsI IPOYHOCTL O€TOHA, Ha3HaYaeMas B
COOTBETCTBUHU C yKalaHusMu 11. 2.6 CHwull 2.03.01-84;

Rs - pacyeTHOe COIIPOTUBIIEHUE apMaTypPhl PaCTsAXKEHUIO OJIs
IIpeOenbHBIX COCTOSTHUM EPBOM I'PYIIIIL;

Rsw - pacyeTHOe COIIPOTUBJIEHUE IIOIEPEYHOU apMaTyphL
PacCTsSaKeHUIO OJIs peneIbHBIX COCTOSITHUY IIePBOU I'PYNIIEL IIPU
pacueTe cedyeHUl, HaKJIOHHBIX K IIPONOJILHOM OCHU 3JIEMEHTa, Ha
OEeNCTBUE IIOIIEPEYHON CUJIBI;

Rsc - pacueTHOE COIPOTUBJIEHUE apMaTyPhl CKaTHUIO OJIS
IIpeOenbHBIX COCTOSTHUM EPBOM I'PYIIIIH;

Rs,ser - pacueTHOe CONIPOTUBJIEHNE apMaTyphl PaCTSIKEHUIO OIS
IIPeOeNbHBIX COCTOSTHUM BTOPOU T'PYIIIIL;

Ep - HaYanbHBIM MOMY/Ib YIIPYTOCTU OETOHA ITPU CXKATUU U
pacTIXKEeHUH;

Es - MogyJib YIPYTOCTU apMaTyPhI;

a - OTHOIIIeHHEe COOTBETCTBYIOIIUX MOIY/IeH YIPYroCTH apMaTypsl E
u 0etoHa Ep.

XAPAKTEPUCTUKHU ITOJIOKEHUA ITPOTOJIBHOU
APMATYPHI B ITOITEPEYHOM CEYEHWU SJIEMEHTA
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S - 0603HaYeHMEe TPOAOTIbHON apMaTyphI:

a) IpU HaJIMYUU CXKATOU U PaCTAHYTOU OT OEeUCTBUS BHEIIHEN
Harpy3KHU 30H CEYEHUS - PACIIOJIOZKEHHOU B PACTAHYTOU 30HE;

0) Ipu MOJTHOCTHIO CKATOM OT [AEeMCTBUS BHEITHEN Harpy3KH
CEeYeHUH - PacCIlOI0KEHHOM Y MEeHee CXKaToM rpaHU CEYEeHUS;

S' - o603HaYeHre IMPOOOJILHOM apMaTyPHhl:

a) IpU HaJIMYUU CXKATOU U PaCTAHYTOU OT OEeUCTBUS BHEIIHEN
Harpy3Ku 30H CEYEHUS - PaCIIOJIOKEHHOU B C2KaTOU 30HE;

0) Ipu MOJTHOCTHIO CKATOM OT AEeMCTBUS BHEITHEN Harpy3KHu
Ce4YeHUHU - PACIOJIOKEeHHO! y 60jiee CKaTOM I'paHU CedeHusl.

I'EOMETPUYECKHUE XAPAKTEPHUCTHUKH
b - mupuHa IPAMOYTrOJIBHOTO CEYEeHU;

a, a' - pacCTossHME OT PaBHOOEUCTBYIOIIEN YCUIIUMA COOTBETCTBEHHO B
apMmatype S u S¢ mo GruKaliel rpaHu CeYeHUs;

h - BeICOTa cedyeHud,

ho, ho¢ - paGodasi BEICOTa CeYeHHUsI, paBHas COOTBETCTBEHHO h - d U
h-a';

Asp, Asp¢ - IIOIIAAh CEYEHHs HAPsraeMor YaCcTH apMaTyphl
COOTBETCTBEHHO S U S¢;

Asw - IIJIOIIaab CEYEeHUs XOMYTOB, PACIIOJIO2ZKEHHEIX B OOHOM,
HOpMaJ'IBHOfI K HpO)IOJ'IBHOfI OCH JJIEMEHTa IIJIOCKOCTH, HepeceKanmef/'I
HaAKJIOHHOE CE4YEHHue,

As,inc - IIOIIadb C€YEeHUdA OTOTHYThIX CTep}KHeﬁ, PacCIIOJIOZKEHHEIX B
OOHOM HaAaKJIOHHOU K HpO)IOTIBHOI;I OCH 3JJIEMEHTa IIJIOCKOCTH,
HepeceKanmefI HaKJIOHHOE CE€4YEeHHUue;

m - KO9QPUIIMEHT apMUPOBaHUS, OIpeaesiieMblii KaK OTHOIIIEHUE
TIJIOLIAAU CEYEHUSI apMaTypHl S K MJIOIIaau ITOTIEPEeYHOTr0 CeYeHU
arieMeHTa bho 6€3 ydeTa CBECOB CXKAaThIX ¥ PACTSIHYTHIX I10JIOK;

A - mnoiiaab Bcero 6eTOHa B IOIEPEYHOM CEUYEeHUH;

Abc - moiagb Ce4eHU s CKaTOU 30HBI 6eTOHa,‘
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Ared - IIouiangb IIPUBEOEHHOTO CEYEeHUd 3JIEMEHTAQ;
Aloc' - Iouagb CMATUS 6eTOHa,‘

Sho', Spo - CTaTUYECKHEe MOMEHTHI IIJIOIaael cCeueHus
COOTBETCTBEHHO C2KATOH U PACTSIHYTOM 30H OeTOHA OTHOCUTEJILHO
HYJI€BOU JTNHUUY;

Sso B Sso¢ - CTap4YecKre MOMEHTEI IIJIOIIafey CeYeHUs
COOTBETCTBEHHO apMaTyphl S 1 S' OTHOCUTEJILHO HYJIEBOU JIMHUU;

I - MOMEHT HWHepIun CedYeHusd 0eToHa OTHOCUTEJIBHO IOeHTpPa
TA2KECTHN CEYEHHUs 3JIEMEHTAQ;

Ired - MOMEHT HWHEepIuu IIPpUuBEIJEHHOT'O CEYEeHHUd 3JIEMEHTa
OTHOCHUTEJIBHO LIIE€HTPa TAXKEeCTH;

Is - MOMEHT HMHEePpIHnH IIJIOIadru CEYEeHHNd apMaTyPhl OTHOCUTEJIBHO
IDEeHTPa TAXKECTHU CEeYEHUA 3JIEMEeHTaQq;

Ibo - MOMEHT MHEPIINY IIJIOMIAN CEYEHUS CKAaTOU 30HB OeTOHa
OTHOCUTEIbHO HYJIEBOM JINHUH;

X - BBICOTA C3KATOH 30HBI 6€TOHa;

i - OTHOCHUTENIbHAS BHICOTA CKATOM 30HBI 6eTOHa, PaBHasA

x
S - paccTosiHuEe MeXKIOy XOMyTaMHU, U3MEePEeHHOe 110 IJINHE 3JIeMEeHTa;

€0 - 9KCIIeHTPUCUTET IIPOOOIbHOM CUIbl N OTHOCUTEJILHO IIeHTpa
TSKECTU IPUBEIEHHOTO CeYEHUsI, OPeaesIaeMblii B COOTBETCTBUH C
ykazanusamu 11. 1.21 CHull 2.03.01-84;

€op - 9KCLIEHTPUCUTET YCUJIUSA NIpeBapuTeIbHOro oo6xatus P
OTHOCUTEJIBHO LIeHTpa TAXKEeCTU IPUBEeNeHHOI'0 CeYeHus,
onpepnesiseMbId B COOTBETCTBUM C yKa3aHusamu . 1.28 CHull
2.03.01-84;

eo,tot - 9KCLIEHTPUCUTET PaBHOOEUCTBYIOIIEN ITPOAOJILHOM CUIbl N U
YCUNUS MPegBapuTeIbHOr0 002kaTusi P OTHOCUTEJILHO IIeHTPa
TSI2KEeCTU IPUBEOEHHOT0 CEYEHUS;
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e, e¢ - pacCTOSIHUE OT TOYKHU IMPUJIOKEHHUS IPONOIbHOU cuibl N [0
PaBHOMENUCTBYIOLIEN YCUIIUU COOTBETCTBEHHO B apMaTtype S u S';

€s, €sp - paCCTOAHUE COOTBETCTBEHHO OT TOYKHU ITPUIIOZKEHU A
HpOJIOJIbHOfI cunsl N u yYCHuiind nmpeaBapuTesIbHOT' O obxkaTtus P oo
DEeHTPa TA2KECTH IIJIOIIad CEYEeHUA apMaTyPhI S;

I - IIPOJIET 3JIEMEHTaQq;

lo - pacueTHas OjiMHAa 3JIeMEHTa, ITOABEPTalONIeT0Cs HEeUCTBUIO
CXKUMalIoIel ITPOa0IbHOM CUJIBI, TPUHUMAETCS 110 Tabn. 16;

r- paguyCc mHEPIIHUHU IIOIIEPEYHOI'0 CEYEeHUsd 3JIEeMEeHTa OTHOCUTEJIBHO
IDEeHTPaA TA2XKEeCTHU CEYEHUA;

d - HOMUHAJBHBLIY AUaMeTP CTEPKHEW apMaTypPHOU CTajlu;

As, As' - Iollagb CeYeHU sl HeHanpsaraeMou U HallpsaraeMou
apMaTyphl COOTBETCTBEHHO S U S', IIpU ONpeaeieHun YCUnns
IIpeaBapuTeIbHOTO 00KaTus P - JIoIafgu ceueHuss HeHanpsaraeMon
4YaCTU apMaTyphl COOTBETCTBEHHO S U S';

Iso, Iso¢ - MOMEHTBI UHEPILIMY NIIOIIagel CeYeHUSI COOTBETCTBEHHO
apMaTyphl S 1 S¢ OTHOCUTENIbHO HYJI€BOU JIUHUY;

Wred - MOMEHT COIPOTUBIIEHUS IIPUBEOEHHOTO CEYEHUS dIIeMeHTa
IJI KpalHEeTro PacTSIHYTOTO BOJIOKHA, ONpefesieMbld KakK ajId
yOpyroro MaTtepuasa C y4eToM yKa3aHuu 1. 1.28.

COIOEPXXAHUWE

[TIPETVCIIOBHUE
1. OCHOBHBIE ITTOJIOKEHHW A

2. MATEPHWAJIBL JTJIA BETOHHBIX W 2KEJIE3BOBETOHHBIX
KOHCTPYKITVY U3 AYEWCTBIX BETOHOB

3. PACYET DJIEMEHTOB BETOHHDBIX Y 2KEJIESOBETOHHBIX

KOHCTPYKIIVMHN U3 AYEUCTEIX BETOHOB TIO ITPEJTEJIBHBIM
COCTOAHUAM TTEPBOH I'PVYIIIIbI

4. PACYHET SJIEMEHTOB KEJIESOBETOHHBIX KUOHCTPYKuI/II;I
[10O ITPENEJIBHBIM COCTOAHWUAM BTOPOMU I'PYIIIIHI
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5. KOHCTPYKTHWUBHBIE TPEEFOBAHWA
[TIPUJIOKEHWE 1
[TPUJIOKEHUE 2
[TPUJIOKEHUWE 3
[TPUJIOKEHUWE 4

[TIPUJIOKEHUE 5
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