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1986

PexomeH10BaHO K M3JaHMIO CeKIMeW Teopuu >xene3odberoHa u apmatypst HTC HUMKB
I'ocerpos CCCP.

[TocoOue mo MpoeKTUpOBaHHIO OETOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIHMH M3 SUYEUCTHIX
o6eronoB (k CHull 2.03.01-84. beronnsie u xenezo0etoHHble KoHCTpykumu)/HUMXKDB,
IMHUNCK um. Kyuepenko ['occtposs CCCP. - M.: LIUTII IN'occTpost CCCP, 1986.

ConepXuT OCHOBHBIE IOJIOKEHHSI IO TMPOEKTUPOBAHHIO OETOHHBIX M >KEJIe300€TOHHBIX
KOHCTPYKLIMH U3 s4eucThix OeToHOB. [IpuBeneHB! JaHHbIE O MaTepuaiax, INPUMEHSIEMBIX B
yKa3aHHBIX KOHCTPYKIHMIX, PEKOMEHJIAIMH 110 pacdyeTy W KOHCTPYKTHBHbIE TpeOoBaHMA. J[aHBI
IIPUMEpPBI pacueTa.

J1sl MH)KEHepHO-TEXHUYECKUX PaOOTHUKOB MPOEKTHBIX OpraHU3aIMi.

Ta6mn. 25, un. 17.

Ilpu nonvzosanuu Ilocobuem HeoOXO0UMO yuuUmMbIEAMb YMBEPICOCHHBIE USMEHEHUs
CMPOUMENbHLIX HOPM U NPAGUIL U 20CYOAPCMBEHHbIX CMAHOAPMO8, NyOIUKyemble 8 JHCYpHAe
«bronnemeny cmpoumenvrou mexuuxuy, « COOpHuke uzmeHenutl K CmpoumenbHolM HOPMam U

npasunamy I'occmpos CCCP u ungpopmayuonnom ykazamene «I ocyoapcmeenuvie cmanoapmol
CCCP» I'occmanoapm.

INPEANCJIOBHUE

[Tocobue pacnpocTpaHseTcss Ha TPOSKTUPOBAHUE DJIEMEHTOB OCTOHHBIX U KEIe300€TOHHBIX
KOHCTPYKUMH W3 PAa3IWYHBIX BUJOB SYEHCTHIX OETOHOB AaBTOKJIABHOTO U HEABTOKIABHOIO
TBEpJCHUS, TMPUMEHAEMBIX B  KOHCTPYKLUMSIX  TIPaXIaHCKUX,  IPOMBIIIJICHHBIX U
CEJILCKOXO3SIMCTBEHHEIX 30aHUH.

[TockoNbKy KOHCTPYKIIMHM U3 SYEUCTHIX OCTOHOB BBIMOJHSIOTCS TOJIBKO B BUAE CTCHOBBIX
MaHeJIeH, TUTUT MOKPBITUM U MEPEKPBITHIL, TO MHOTHE BUIBI pacdyeToB, npeaycMoTpennbie CHull
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2.03.01-84, B Ilocobum He TUPHUBOAATCS, B YaCTHOCTH, pPACUEThl KOJIBIICBBIX CEUYCHHH Ha
pacTshkeHHe M KpyuyeHHE, BBIHOCIMBOCTb, LIMPUHY PACKPBITHS U 3aKPBITHS KOCBIX TPEIUH,
BJIMSTHUE TTONIEPEYHON CHIIBI Ha MPOTU0, a TAKKE pacyeThl KOCBEHHOI'O apMHPOBAHUSL.

B ckoOkax yka3aHbl HoMepa MyHKTOB, Tabuui u Gpopmyn CHull 2.03.01-84.

B INocobun ncnons3oBanbl MaTepuaisl paspadorok HUMCK u JornpomctpoitHUnpoekTa
I'occtpos CCCP, BHHHcrpoma, HUIIHcunukatoberona Muncrpoitmarepuanos CCCP,
HWMUcrpoutenscta N'occtposs DCCP, Jlen3BHUNDI1a 'ocrpaxkgancTpos, a Takke psaja Ipyrux
HAY4YHO-MCCJIEIOBATEIbCKUX W TPOEKTHBIX OpraHu3alliii, BBICHIMX Y4YeOHBIX 3aBelICHHIH,
OPEINPUITUIA, U3TOTOBISIONIUX U3ENINUS U3 SYEUCTHIX OETOHOB, CTPOUTEIbHBIX U MOHTAKHBIX
OpraHu3alii, OCYIIECTBISIONIMX CTPOUTEIbCTBO 3JaHUM C MPUMEHEHHEM KOHCTPYKLUUH u3
SYCHCTBIX OETOHOB, a TaK)KE HCIOIB30BAaH OIBIT JKCIUTyaTallMd TakuxX 3maHuil. [locoOue
pa3zpaborano HUWMXDB (kanmupatrer TexH. Hayk K.M. Pomanosckas, B.B. Makapuues) u
IMHUUCK um. Kyuepenko (kana. TexH. Hayk H. /. Jlesun).

3ameuanus u npeanoxenus npocbba HanpaiaaTe B HUMXKB u IHUMCK um. Kyuepenko
Tl'ocerposs CCCP no agpecy: 109389, Mocksa, 2-s1 MHctuTyTCKas, 1. 6.

1. OCHOBHBIE ITOJIOKEHU A

1.1. Hacrosimee Ilocobue coctaBneno k CHull 2.03.01-84 u MoxeT ObITh HCIONB30BAHO MPU
MPOEKTUPOBAHUU DJIEMEHTOB KOHCTPYKIUMH 3IaHUN U COOpPYKEHHUH [JIsl TPa)JaaHCKOro,
IPOMBIIIIEHHOTO U CEJIbCKOXO3SIICTBEHHOIO CTPOUTENBCTBA M3 PAa3IMUYHBIX aBTOKJIABHBIX U
HEaBTOKJIABHBIX SUCHUCTHIX OETOHOB, pPAa0OTAOIIMUX TMPU CUCTEMATUYECKOM BO3ACUCTBUU
temneparyp He Boiie 50 °C u He Huke MuHyc 70 °C, a UMEHHO:

a) OETOHHBIX OJTHOCJIONHBIX, paObOTAIONINX HAa U3TH0 U BHEIICHTPEHHOE CXKATHE;

0) Kene300€TOHHBIX OJHOCIONHBIX C OOBIYHBIM apMHUPOBAHHMEM, pabOTarOIIMX Ha U3rH0 U
BHEIIEHTPEHHOE CXKATHE;

B) JKEJIE300€TOHHBIX JIBYXCJIOWHBIX C OOBIYHBIM apMHPOBAHHEM H MPEIBAPUTEIHHO
HANPSOKEHHBIX, pa0O0TaIOIUX Ha U3THO.

ABTOKJIaBHBIE U HEAaBTOKJABHBIC SYEUCTHIC OETOHBI, MPEIyCMOTPEHHbIE HACTOSALINM
[Tocobuem, momkHBI cooTBeTCTBOBaTh TpeboBaHusiM ['OCT 25485-82.

Buas! npuMeHsieMbIX STYEUCTHIX OETOHOB PUBEACHBI B IPUIL. 1.

[IpoekTupoBaHue T4EUCTOOCTOHHBIX KOHCTPYKITUHN ISl CEHCMUYECKHX PalOHOB JOITYCKAETCs
IpH ycia0BUM BbioaHeHus TpedoBanuit CHull I1-7-81.

1.2. Tlpu TPOEKTUPOBAHUM DJIEMEHTOB KOHCTPYKIIMH M3 SYCHCTHIX OETOHOB CIIETyeT
pykoBoacTBoBathest obumu TpedboBanusimu CT COB 384-76, CHull 11-6-74, CHull 11-3-79,
CHulI 2.01.01-82, CHulI 2.03.01-84, a Takxe TpeboBanusiMu HacTosiiero [locooust.

1.3. IlpoekTrpoBaHne OETOHHBIX U KeIE300€TOHHBIX KOHCTPYKIMUA AJIsi paOOTHl B YCIOBUSX
arpeccCUBHOM CpeJbl CIIEYeT BECTH C YYETOM JOMOJHUTENBHBIX TPEOOBAHUMN, MPEABABIIEMbIX
CHulI 2.03.11-85.

1.4. B mensx oOecrieueHus JOJTOBEYHOCTH KOHCTPYKIIMH M3 SYCHCTBIX OCTOHOB CIIEITyET
IPEIYCMOTPETh 3alUTY UX OT YBJIAXKHEHUS TPYHTOBBIMHU BOJIAMU U MHTEHCUBHOTO YBIXHEHHUS
aTMOC(epHBIMH OCaJKaMH, Ui Yero PEeKOMEHAYeTCS NPUMEHSATh 3allUTHO-AEKOpaTHUBHbBIC
OTJCNKA HApPYXKHBIX TOBEPXHOCTEH CTEH OKPAaCOYHBIMH COCTaBaMH, MOPHU30BAHHBIMU
pacTBopamu ¢ ApOoOJICHBIMHA KaMEeHHBIMH MaTepuaiaMu B cootBeTcTBUU ¢ CH 277-80.

1.5. OmHocnoiiHBIE KOHCTPYKLMH U3 SYEHCTBIX OCTOHOB CIENyeT IMpelyCMaTpuBaTh IJis
3JaHUA C OTHOCHUTEJIBHON BIIAXKHOCTBIO BO3JlyXa BHYTpHU nomenieHuil 10 60 %, a npu Hanuuuu
NapoU30JISIIIMK HA BHYTPEHHEH MOBEPXHOCTHU CTEH - IS 3laHUH C BIAXKHOCTBIO BO3JlyXa BHYTPH
noMereHui 1o 75 %.

Jlomyckaercsi MpH COOTBETCTBYIOIIEM TEXHUKO-’KOHOMHUYECKOM OOOCHOBAHUU BMECTO
YCTPOICTBA MAapOM3O0JIALMN YBEIMYEHUE TOJIIMHBI AJIEMEHTOB CTEH HCXOAs M3 YCIOBUS
UCKJIIOUEHHs] BBIMAJaHUsA KOHJEHCAaTa Ha WX BHYTPEHHEH MOBEPXHOCTU. JIByXcCIOiiHbIE
KOHCTPYKLHMU C BHYTPEHHUM CJOEM M3 TSDKENIOro OeTOHa JOMYCKAlOTCS K MPUMEHEHHIO 0e3
CHEUMATbHBIX MEp 3aIIUTHI IPU BIAXHOCTH BO3yXa BHYTPH MoMenieHuit 10 75 %.
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1.6. PacueTHast 3UMHsIsl TEMIIEpaTypa Hapy>KHOTO BO3/AyXa U BIaXKHOCTb OKpY Karollel cpeabl
onpenenstores B coorBerctBud ¢ 1. 1.8 CHull 2.03.01-84.

1.7. TemmoTeXHUYECKUN pacueT 3JIEMEHTOB KOHCTPYKIMM W3 SYEUCTHIX OETOHOB CIIEIYET
npou3BoAuTh B coorBercTBUU co CHull II-3-79.

Tertopusznyeckne XapaKTEPUCTUKH SYEUCTHIX OETOHOB IS HAPYXHBIX OTPaXTAFOIIAX
KOHCTpyKUui B ciydae ux orcyrcteud B CHull II-3-79 pexomeHnayercs npuHHUMaTh Ha
OCHOBAHHUU OMBITHBIX JAHHBIX.

1.8. B pabounx uepTekax, TEXHUYECKHX YCIOBUAX HA AJIEMEHTHI KOHCTPYKUUN U3 TYEHCTOTO
0eToHa clieflyeT yKa3bIBaTh BHUJ SYEUCTOro OETOHA U €ro XapakTEpUCTUKU: Kilacc OETOHa MO
MIPOYHOCTH Ha OCEBOE C)KATUE, MAPKY IO IJIOTHOCTH, TPOYHOCTH OETOHA MPHU OTITYCKE U3JIEIHI C
3aBOJA, a I DJIEMEHTOB HAPY)KHBIX OlPAKIAIOMMX KOHCTPYKIMM TaKKe MapKy IO
MOPO30CTOMKOCTH.

Kpome Toro, 1omxHbI OBITH YKa3aHbI BUJ, KJIACC U MapKa CTAJIA JJII apMaTyphl U 3aKJIaHBIX
neTaneu.

1.9. Tlpu npPOEKTUPOBAHMH KOHCTPYKIMUA U3 SUYEUCTHIX OETOHOB CIIEAYET YYUTHIBATh
TpeOoBanus, mnpenbsBasiemble CH 277-80 k cmocoO0y wux ¢opmoBaHus (JIUTHEBOMY, IO
BUOPOTEXHOJIOTUH, TIO PE3ATEIILHOM TEXHOJOTUN), U ApyTrue TpeboBanus 3Toit MHCTpyKIMH.

1.10. ABTOknaBHBIE SYEHCTbIE OETOHBI PEKOMEHIYETCS TMPUMEHSITh B 3AaHUAX U
coopyxkenusx I, Il u III knaccoB 1o cTeneHn OTBETCTBEHHOCTH.

HeaBroknaBHbIe situencThie OETOHBI PEKOMEHIYETCS] IPUMEHATh B 3IaHUSAX U coopykeHusx 11
u III knaccoB Mo cTeneHn OTBETCTBEHHOCTH.

[Ipumeuanue. Knaccel Mo creneHr OTBETCTBEHHOCTH clieAyeT MpuHUMaTh no «IIpaBuinam
ydera CTENEeHM OTBETCTBEHHOCTH 3[aHUM U COOPYKEHUH MpU NPOEKTUPOBAHUU KOHCTPYKLHN»,
yTBep)KAcHHBIM nocTaHoBiieHneM ['occtpost CCCP Ne 41 ot 19 mapra 1981 1.

1.11. Ilpu mpoeKTHUpOBaHHM CIEAYET MNPEAYCMOTPETh 3alllUTy apMaTypbl U 3aKJIaJHBIX
neranei ot kopposuu B coorserctBun ¢ CH 277-80.

1.12. ABTOKJIaBHBIE M HEABTOKJIABHbIE SYEHUCTHIC OCTOHBI MOTYT IMPUMEHSATHCS B CIIEIYIOIINX
3JIEMEHTaX KOHCTPYKIIHI:

a) OJHO- U IByXCJIOMHBIX NAHENAX HAPY>KHBIX U OJTHOCIOMHBIX MAHENSIX BHYyTPEHHUX CTEH;

0) OTHO- ¥ ABYXCIIOMHBIX TUTUTaX MOKPBITHIA;

B) HEAPMUPOBAHHBIX U APMUPOBAHHBIX CTCHOBBIX KPYMHBIX OJIOKAX;

T') HEApMHUPOBAHHBIX CTCHOBBIX MEJIKUX OJIOKaX.

[Mpumeganuam: 1. IlpoekTupoBaHue KOHCTPYKLUMH CTEH U3 MEJIKHUX OJIOKOB
ocymiectBigercss B cooTBerctBuU co CHull [1-22-81, a npodYHOCTHBIE XapaKTEPUCTUKHU
SYEUCTHIX OETOHOB MPUHUMAIOTCS COTNIacHO HacTosemy Ilocobuto.

2. ApMupoBaHHbBIE KpyHMHOpa3MepHbIE 3JEMEHTHl U3 HEAaBTOKJIABHBIX SYEUCTHIX OETOHOB
MOTYT IPUMEHSATHCS IPU OTCYTCTBUM B HUX HEJIOIYCTUMBIX YCaJOUYHBIX TPELIVH.

3. IlpumeHeHue s4EUCTHIX OETOHOB B KOHCTPYKIUSX BHYTPEHHHX CTEH M MEXIyITaXKHBIX
NEPEKPbITUM  JOMYyCKAaeTCs TOJIbKO IPU  COOTBETCTBYIOLIEM  TEXHUKO-3KOHOMHYECKOM
000CHOBaHHUHU.

1.13. CreHoBble NaHENW W3 ABTOKJIABHBIX SYCHCTHIX OCTOHOB pa3peluacTcss NPUMEHSTH B
3JaHUAX HE3aBUCHMO OT HX 3TaXHOCTHU IIPH YCJIOBUHM OOECIIEYEHHs pacueToM HEeoO0XOAUMOMH
IPOYHOCTHU U Je(POPMATUBHOCTH.

VYcunus, Ha KOTOPbIE PAcCUMTHIBAIOTCS SIYEUCTOOETOHHBIE CTCHOBBIE IMAHEIU M KpPYIHbIE
OJIOKH, a TAaKXKE CTEHBI U3 MEIKUX OJIOKOB, ONPENENAIOTCS Pacue€TOM B 3aBHCHMOCTH OT CII0c00a
COEJIMHEHUS HapyHbIX U BHYTPEHHMX CTEH WM HECYUIMX KapKacoB (KOJIOHH, pUTeJIed U IJIUT
NEPEKPBITHH).

[Tpu xKecTKOM COeAMHEHMM HapyXHbBIX U BHYTPEHHUX CTEH C MOMOIIbIO CBapKH 3aKJIQIHBIX
JeTaledl WM 3aMOHOJMYMBAHUSA AapMaTYpPHBIX BBIIYCKOB CTE€HBl pPACCUMTHIBAIOTCA Kak
COBMECTHO paloTarolye, T.e. Kak Hecyliue. B 3Tom ciyyae Harpy3ku, HOpUXOZSIIMECS Ha
Hapy’>KHbIE CTEHOBbIC MaHENU WIM OJOKH M3 SYEHCTBIX OETOHOB, OINpPENENISAIOTCS M3 OOIIEero
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pacyera 3JaHUM KaK COBMECTHOM CHCTEMBI IIPOJOJIBHBIX, IMONEPEYHBIX M TOPU3OHTAIBHBIX
JICKOB C YY€TOM COOTHOUICHHUSI YIPYTOIUIACTUYECKHX CBOMCTB SYEUCTOro OETOHA W MaTepuania
BHYTPEHHUX KOHCTPYKIIMH 31aHUM.

[lpu coeaMHEHUM HaApPYXHBIX SUYEUCTOOETOHHBIX CTE€H C BHYTPEHHUMH HECYLIUMH
KOHCTPYKIUSAMHU 3JaHUH (KOJOHHAMHU WJIM CTEHAMH) C TIOMOIIBIO TOPH30HTAJIBHBIX THOKHX
CTEpKHEN U NPU HAJIMYMM 3a30pa MEXy CTEHAMHU U BHYTPEHHUMHU KOHCTPYKLUSAMH DJIEMEHTBI
CTeH (MaHeNu Wi OJ0KH) PACCUUTHIBAIOTCS KaK CAMOHECYIIHE.

s GeckapkacHBIX 3[JaHUN, MMEIOUIMX JKECTKOE COEAMHEHUE (MOHOJUTHYIO CBSI3b) MEXKIY
CTEHaMH M3 HEAaBTOKJIABHBIX SYEHCTHIX OETOHOB, NPEAEIbHON BBICOTOM CIEAyeT CUMTaTh TPU
JTaXa.

1.14. JIByXcioOWHBIE IINTHI MEPEKPHITUN WM MOKPHITUA PEKOMEHAYETCS POEKTUPOBATh U3
CJIOSl TSKEJIoro OeToHa, IUNIOTHOTO CHIIMKATHOro OeTOHa Kiacca Mo MpOYHOCTH He MeHee B10
IpY apMHUPOBaHUM O€3 MpeABapUTENBHOIO HaNpsKeHUs: U He MeHee B17,5 ¢ npeaBapureabHbIM
HapPsKEHUEM.

OCHOBHBIE PACYETHBIE TPEBOBAHUSA

1.15. OcHoBHbIE pacueTHbIE TpeOOBaHUS K MPOCKTUPOBAHUIO OETOHHBIX U JKEJI€300€TOHHBIX
OJIHOCJIOMHBIX KOHCTPYKLIMH U3 SYEHCTHIX OETOHOB MPUHUMAIOTCS B COOTBETCTBMM ¢ . 1.10 -
1.13 m 1.19 - 1.22 CHulI 2.03.01-84, nByXCIOWHBIX IIPEABAPUTEIILHO HANPSIKEHHBIX C YYETOM
nn. 1.17; 1.18 m 1.23 - 1.30 CHulI 2.03.01-84.

1.16 (1.16). K TpemmHOCTOWKOCTH KOHCTPYKLUUN U3 SYEUCTHIX OCTOHOB MPEIBSIBISIOTCS
TpeOOBaHUS TOJIBKO 2- W3- KaTeropuii, T.e. JONMYCKAaeTcsl OrpPaHMYEHHOE IO LIMPUHE
KPaTKOBPEMEHHOE M JJIUTENBHOE packpbiThe TpemuH. Ko 2-i  kaTeropum OTHOCATCS
IPEJIBAPUTENLHO HANPSIKEHHbIE ABYXCIIONHBIE KOHCTPYKLIUU C apMaTypoit kiaaccoB A-V, A-VIu
npoBosiokoit kinaccoB B-II u Bp-II auamerpom 3,5 mm u 6onee. [IpenenbHo gomycTuMas mmpruHa
PACKpBITUS TPELIUH JIJISl TaHHBIX KOHCTPYKLUUN MPUHUMAETCS] KPAaTKOBPEMEHHAs dcre; = 0,2 MM.

OnHOpOaHBIE KOHCTPYKLIMU U KOHCTPYKIUH C IPYTMMH BHJAaMU apMaTypbl OTHOCSATCS K 3-U
KaTeropuM TPEIMHOCTOMKOCTH. [lpenenbHO nomycTuMmas IIMpUHA PACKPBITHS TPEIIUH AJIs
JTAHHBIX KOHCTPYKIUI MPUHUMAETCS: KPAaTKOBPEMEHHAS dcre; = 0,4 MM, IJIATENBbHAS A = 0,3.

IIpu pacuere IMMPHUHBI PACKPBITHS TPEIIMH KOX(PQPHUIMEHT HAAEKHOCTH 10 Harpyske
(TOCTOSIHHOM, AJIUTENBHON M KPATKOBPEMEHHOM) [ TPUHUMAETCS PaBHBIM 1.

VYkazaHHbIE KaTeropuu TpeOOBaHUI K TPEUIMHOCTOHKOCTH KeNe300€TOHHBIX KOHCTPYKLUM
OTHOCSITCS K TPEUIMHAM, HOPMaJIbHBIM K ITPOJOJIBHOM OCH JIEMEHTA.

Bo u3bexanue packpbITUS POJIOIBHBIX TPELIUH CIeIyeT NPUHUMATh KOHCTPYKTUBHBIE MEPBI
(ycTaHaBIMBAaTH COOTBETCTBYIOIIYIO IONEPEYHYIO apMmarypy), a Uil IpeABAPUTEIbHO
HaIpPsDKEHHBIX 3JIEMEHTOB, KPOME TOTO, OTPAaHUYMBATH 3HAYEHMS CKUMAIOIIMX HANPSIKEHUH B
OeToHE B cTauu npeaBapuTebHOro ooxkarus (cm. m. 1.29 CHull 2.03.01-84).

[IpumMeuaHue. B KOHCTPYKIMAX, B KOTOPBIX apMaTypa MOKPBIBAETCS aHTUKOPPO3HOHHBIM
COCTaBOM, JIOIyCKAaeTCs IUPHUHA PACKPBITHS TPEILUH dere2 10 0,5 MM.

1.17. IIporuObl >IEMEHTOB KeJIe300€TOHHBIX KOHCTPYKIIUHN U3 STYCUCTHIX OCTOHOB HE JOJIKHBI
MPEBBILIATH MPEACIIBHO IOMYCTUMBIX 3HAaUeHUM, yKka3aHHbIX B 11. 1.20 CHull 2.03.01-84.

Jnst 51eMEHTOB MOKPBITUM CENBCKOXO3SIMCTBEHHBIX 3JaHUI TPOU3BOICTBEHHOIO HA3HAYEHUS,
€CJIM MPOTUOBI HE OIrPAHUYUBAIOTCS TEXHOJIOTMYECKUMHU UM KOHCTPYKTUBHBIMU TPEOOBAHUAMU,
IpeJeNbHO JOMYCTHUMbIE MPOru0bl MPUHUMAIOTCS PAaBHBIMU NpH Iposierax: A0 6 m - 1/150
nposieta, ot 6 10 10 M - 4 cm.

1.18 (1.21). Ilpu pacdyere MO TMPOYHOCTH OETOHHBIX U JKEJIE300€TOHHBIX JIIEMEHTOB Ha
JIEUCTBUE CHKUMAIOMIEH MPOAOJbHOW CHIIBI JOJKEH MPUHUMATHCS BO BHUMAHHUE CIyYailHBIN
IKCIEHTPUCHUTET €,, 00YCIIOBICHHBII HE YYTEHHBIMH B pacuere GakTopaMu. DKCICHTPUCHUTET e,
B JI000M cityuyae mpuHUMaeTcs: He MeHee 1/600 mIuHBI SJIeMEHTa WJIN PACCTOSHUSI MEXTY €ro
CEUYCHUSMH, 3aKpEIJICHHBIMU OT cMemieHus, u 1/30 BBICOTHI ceuyeHHs; HE MeHee 2 CM s
HECYIIMX CTEH U | cM JIJIs1 CAaMOHECYIIIHUX CTEH.
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J1st 37€MEHTOB CTAaTUYECKH HEONPEIETUMbIX KOHCTPYKIUH 3HA4YeHHE JKCIICHTPUCUTETA
MPOJIOJIBHOW CUJIBI OTHOCHUTENIBHO IIEHTPA TSKECTU MPHUBEACHHOTO CEUYECHHS ey MPUHUMAETCs
PaBHBIM KCIEHTPUCUTETY, TIOJYYCHHOMY M3 CTATUYECKOT0 pacueTa KOHCTPYKIIMU, HO HE MEHEe
e, B 21eMeHTax CTaTMYEeCKH ONPENEIUMBIX KOHCTPYKUUN 3KCHEHTPUCUTET €) HAXOIUTCA Kak
CyMMa OHKCLIEHTPUCUTETOB - OINPEACNIIEMOr0 M3 CTaTHYECKOTO pacueTra KOHCTPYKIUU U
CIIy4aiHOTrO.

Pacuer ckarbix OETOHHBIX JJIEMEHTOB MPSIMOYTOJBHOTO ceueHUus (B TOM 4YHUCIE
apMHUPOBAHHBIX CUMMETPUYHON KOHCTPYKTUBHOM apMaTypoil) MpH BEJIHMUYHUHE IKCIICHTPUCHUTETA,
OIPEZIEIEHHOr0 B COOTBETCTBUU C YKa3aHHUEM HAcTosIIero myHkra, 0 < ey < 0,225/ u pacueTHOU
JtHe 35eMenTa [y < 204 1oryckaeTcsi MpOUu3BOIUTh B COOTBETCTBUHU C TIPHIL. 2.

1.19. PaccrossHme MexAy TeMmepaTypHO-yCaJOYHbIMU IIIBAMU YCTaHABIMBAETCI B
cootBeTcTBuH ¢ 1. 1.22 CHull 2.03.01-84.

1.20. Ilpu craTH4ecKMX U TEIUIOTEXHUYECKUX pacueTax »3JIEMEHTOB SYEHCTOOCTOHHBIX
KOHCTPYKIIMUA CJIETyET YYUTHIBATh CPEAHIOI0 YCTAHOBHUBIIYIOCS BJIQXKHOCTH STYCHCTOTO OETOHA,
MpUHUMAaeMy1o 1o Tab. 1.

Taonuma 1
PacueTHast cpeiHssl yCTAaHOBUBIIASCS BIAKHOCTD STUEHUCTBIX
6eToHOB, % (10 Macce)
o TSI CTEH JIA IIOKPBITHIA
Slyencreiit 0eTOH A ’ at P
MEXKTyITAKHBIX U
BEHTHJIUPYEMBIX BEHTHWJINPYEMBIX | HEBEHTHUJIMPYEMBIX
YepIauyHbIX MEPEKPHITHI
Ha necke 10 12 15
Ha 30max 10 15 20

1.21. PacyeT mpenBapuUTEbHO HAIPSIKEHHBIX JBYXCIOMHBIX AJIEMEHTOB KOHCTPYKUUN W3
STYEHUCTHIX OETOHOB, OMPEICIICHNUE MTOTEPh HAMPSHKEHUS U yUeT JOTOJHUTEIBHBIX TPeOOBaHUMA K
HUM JIOJKHBI IPOU3BOJUTHCS B cOOTBeTcTBUHM C mil. 1.23 - 1.30 CHulI 2.03.01-84. JInuna 30HbI
nepeavy HanpsHbKeHUW onpeaensercs B coorBeTcTBuu ¢ 1. 2.29 CHull 2.03.01-84.

2. MATEPHUAJIBI 1151 BETOHHBIX M )KEJE3OBETOHHBIX KOHCTPYKIIAM U3
AYEUCTBIX BETOHOB

AYEUCTBIE BETOHBI

2.1. JIns OETOHHBIX W >KEJIe300€TOHHBIX 3JIEMEHTOB KOHCTPYKIIMH M3 SYCHCTHIX OCTOHOB,
NPOEKTUPYEMBIX B COOTBETCTBUM C  pPEKOMEHAanmusMu  Hacrosimero  [locoOwus,
MpeTyCMaTPUBAIOTCS aBTOKJIABHBIE W HEABTOKJIaBHBIE OeTOHBI, ykazaHHble B [ OCT 25485-82.

2.2 (2.2). Ilpu npoekTupoBaHUN OETOHHBIX H KEI€300€TOHHBIX AJIEMEHTOB KOHCTPYKIUN W3
AYEUCTBHIX OCTOHOB B 3aBUCHUMOCTM OT HX Ha3HAu€HUS M YCIOBUH pabOThl CleayeT
YCTaHABIIMBATh MTOKA3aTEIN KaueCTBA OETOHA, OCHOBHBIMH U3 KOTOPBIX SIBIISFOTCS:

KJ1acc OETOHA M0 MPOYHOCTH Ha ckatue B (kak mpaBuiio, cieayeT yKa3blBaTh B IPOCKTE);

MapKa Mo MOpo30CcTOMKOCTH F (10omKHA Ha3HAuaThCs ISt KOHCTPYKIIHMMA, ITOIBEPralOIUXCs B
YBJIQ)KHEHHOM COCTOSIHUU JCMCTBUIO MONEPEMEHHOT0 3aMOpPaXKUBAHUS 1 OTTaUBaHMs);

MapKa o CpeJHel IUIOTHOCTHU sSTYencToro 6erona D.

[Ipumeuanue. OnpeneneHue MOHATUNA Kiacc OeToHa m Mmapka Oetona cMm. mo ['OCT
25192-82.

Knaccel 6eToHa MO MPOYHOCTH Ha CXKaTHE COOTBETCTBYIOT 3HAYCHHSIM TapaHTHPOBAHHOMN
npouHoctu OeroHa, Mlla, koHTponupyemoli Ha 0a30BBIX 00pa3laXx B YCTaHOBJIECHHBIE CPOKU
COTJIaCHO TOCYJApCTBEHHBIM CTaHAapTamM ¢ obOecnedeHHocThio 0,95 mnpu  cpemneit
ycTaHoBuBILIEeHcs BiaxxHocTH 10 £ 2 % (mo macce).

2.3. Jlng OETOHHBIX W KEJIe300€TOHHBIX 3JEMEHTOB KOHCTPYKIIMH W3 SUCHUCTHIX OETOHOB
MpeayCMaTPUBAIOTCS:
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KJacchl OETOHOB 10 MPOYHOCTH Ha CKAaTHE TPU CpPEeIHEH MapKe IO IJIOTHOCTH - B

COOTBETCTBUU € Ta0II. 2;
Mapku 1o moposoctoitkoctu: F15; F25; F35; F50; F75; F100;

MapkKHu I10 CpCI[HGfI IUIOTHOCTH - B COOTBETCTBHHU C TA0JI. 2.

Tabnuma 2

Mapka o cpenHei Knacc no npounoctu Ha cxarue, MIla, 11 suencTsix 6€TOHOB
notHocTH D, Kr/M® ABTOKJIABHBIX HEaBTOKJIaBHBIX

500 B1;B1,5 -

600 B1; B1,5; B2; B2,5 B1; BIL,5

700 B1,5; B2; B2,5; B3,5 B1,5; B2; B2,5

800 B2,5; B3,5; BS B2; B2,5; B3,5

900 B3,5; B5; B7,5 B3,5; BS

1000 B5; B7,5; B10 BS5; B7,5

1100 B7,5; B10; B12,5; B15 B7,5; B10

1200 B10; B12,5; B15 B10; B 12,5

2.4. BenuuuHBI OTIYCKHOW TPOYHOCTH SYEHCTOTO OETOHA B O3JIEMEHTaX COOPHBIX
KOHCTPYKLUMH YCTaHaBIMBAIOTCS COOTBETCTBYIOIIMMHU TOCYJapCTBEHHBIMU CTAaHIApPTaMHU Ha
cOOpHBIE U3JCIHS.

2.5. Jlns NBYXCIOWHBIX TMPEIBAPUTEIHLHO HANPSDKCHHBIX AJIEMEHTOB KJIACC TSKEIOro O0eToHa
10 IPOYHOCTHU Ha C)KaTUE NMpUHUMAeTcs B coorBeTcTBuu ¢ 1. 2.6 CHull 2.03.01-84.

2.6. CpenmHI0 TUIOTHOCTh JUIsl ONpENeNeHUs COOCTBEHHOTO Beca OCTOHHBIX |
KEJIe300€TOHHBIX JIEMEHTOB KOHCTPYKIHUN U3 SYEUCTOTr0 OETOHA ClIeyeT MPUHUMATh 1O Ta0l.

3.

Tabnuma 3
[TOTHOCTP STYEUCTOTO OETOHA C YYETOM . 3
. 3 Mapka 1o cpeanHeit IoTHocT! D, Kr/m
pacuetHoi BiaxxHoctu 10 %, Kr/m
550 500
660 600
770 700
880 800
990 900
1100 1000
1210 1100
1320 1200

IT puMc4YaHUA: 1. I[J'IH JKeNne300€TOHHBIX DJIEMEHTOB KOHCTPYKI_II/Iﬁ W3 SYEHUCTHIX OSTOHOB

IIOTHOCTh MPHHAMACTCS Ha 50 KI/M’ BBIIIE, 4eM IS OETOHHBIX.
2. Ilpu Hanmuuuu (akTUYECKMX MAHHBIX IO PACXOJy apMaTypbl U BIaXXKHOCTH OETOHa B
AJIEMEHTaX KOHCTPYKLUH pa3peliaercs NpUHUMaTh WHbIE 3HAYEHMs IUIOTHOCTEH, HO HE MEHee

yKa3aHHbBIX B Ta01. 3 ¢ ydeTom npumed. 1.

2.7. Mapku sYeucToro OETOHAa IO MOPO30CTOMKOCTH OCTOHHBIX H IKEIE300CTOHHBIX
3JIEMEHTOB KOHCTPYKIUI B 3aBUCUMOCTH OT PeXHMMa MX 3KCIUTyaTallud M 3HAaYCHUH pacueTHbBIX
3UMHHX TEMIIEpaTyp Hapy>KHOT'O BO3/yXa B pallOHE CTPOUTENHCTBA CIEAYET IPUHUMATD:

JUIl KOHCTPYKUMM 37aHMH (KpOME HapyXHbIX CTE€H OTAIUIMBAEMBIX 3/IaHUM) - HE HUXKe
ykazanHbIX B Ta01. 9 CHull 2.03.01-84;

JUIS HApY>KHBIX CTE€H OTAIIMBAEMBbIX 3/1aHUH - He HIXKe yKazaHHbIX B Taba. 10 CHull 2.03.01-
84.

[Ilpumeuanue. MHUHMMaNbHYI0 MapKy s4eMcTOro O€TOHAa IO MOPO30CTOMKOCTH B
HapyKHBIX HECYIIHX JIEMEHTaX COOPHBIX KOHCTPYKIMH celyeT NpuHUMaTh He Huxe F25.
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2.8. JIs 3aMOHOJTMYHUBAHUS CTHIKOB U IIIBOB JICMEHTOB COOPHBIX KOHCTPYKITHH U3 STICHCTOTO
OeToHa cleqyeT MPUMEHSTh CTPOUTETbHBIE PACTBOPHI MPOEKTHOW MapKd MO MPOYHOCTH Ha
cxatue He Hke M75, mapku nio mimotHoctd D1500 B cootBerctBuu co CHull 11-22-81.

J171s CTBIKOB U LIBOB, KOTOPBIE B MPOIECCE IKCIUTyaTallK HJIM MOHTa)Ka MOTYT TOJIBEpraTbes
BO3JICUCTBUIO OTPUIATEIBHBIX TEMIIEPATYP HAPY>KHOTO BO3/lyXa, CICAYET MPUMEHSTh PACTBOPHI
U OETOHBI MPOEKTHBIX MapoK MO MOPO3OCTOMKOCTH HE HHUXKE MNPUHATBHIX NS CTBIKYEMBIX
AJIEMEHTOB.

[Ilpumeuanue. Ilpu Ha3HaueHUWW BUAA, NMPOEKTHOM MapKH M COCTaBa pacTBOpa Jyis
MOHTaKHBIX I1IBOB HEOOXOJUMO YUUTHIBaTh TpeOoBaHus, npuseaeHHbie B CH 290-74.

HOpMaTHBHLIe H PACYECTHBIC XapPaKTCPHCTHKHA 0eToHa

2.9 (2.11). HopMaTuBHBIMH COMPOTHUBICHUSAMU OETOHA SIBISIFOTCSI COIPOTHUBIEHHE OCEBOMY
CKaTUIO MPU3M (TIPU3MEHHASI IPOYHOCTH) Ry, M COMPOTUBICHUE OCEBOMY PACTSKCHHIO Rpy,.

2.10. HopmaTuBHBIE COMPOTUBIICHUS OETOHA CXKATHIO Rp, U HOPMATHBHBIC COMPOTHBICHUS
0eToHa pacTsHKEHUIO Ry, (C OKpYTJIIEHHEM) B 3aBUCMMOCTH OT Kjlacca OETOHA MO MPOYHOCTH Ha
cxarue B npuseznens! B Ta0I. 4.

2.11. PacyeTHble CONMpPOTHBICHUS OETOHA MMl MPEIEIbHBIX COCTOSHUN MEpPBOMl U BTOPOI
IpyII OINpPEAESIOTCS MyTeM JIEJIeHHUs HOPMATHUBHBIX CONPOTHBICHUH Ha COOTBETCTBYIOIIME
KOX(PUIIMEHTHl HAEKHOCTH 1O OETOHY TMPH CXKATHUH ), WIA TPU PACTIKCHUH Yy,
NpUHUMaeMsble 1o Tabd. 5.

PacueTHbie conpoTuBIeHUs OETOHA JJISI IPEACIBbHBIX COCTOSTHUN BTOPOM TPYMIIBI Rp, sor U Rpy,
ser BBOJIAT B pacdeT ¢ KOA(PPHUIIMEHTOM YCIOBUI paboThl OeToHa gy = 1.

3HaueHUs] PaCYETHBIX COMPOTHBICHUN B 3aBHCHUMOCTH OT Kjacca OeTOHa Ui MpeaeibHBIX
COCTOSIHUH TEpBOU TPYIIIBI IPUBECHBI B Ta0JI. 6, UIsl IPEEIbHBIX COCTOSHUI BTOPOM IPyTIIbI -
B Ta01. 4.

PacuerHbie conpoTuBieHUs OETOHA ISl NMPEENIBHBIX COCTOSIHUN MepBOW rpynnsl Ry, U Ry,
MpUBEJECHHBIC B Ta0. 6, CHIDKAIOTCS (MIJIM TIOBBIIIAIOTCS ) TIYTEM YMHOXEHHUS Ha KO3 DUITHMEHTHI
yCIIOBUH paboOThl OETOHA gp;, YYUTHIBAIOIINE OCOOCHHOCTH CBOWCTB O€TOHA, IMTEIHHOCTH
NENCTBUS HArPy3KH, YCIOBUA U CTaAUU PaOOTH KOHCTPYKIUI U T.II. COTJIacHO Tab. 7.

TaoOnuna 4

HopmaTuBHBIE COTPOTUBICHUS STYECUCTOTO OETOHA CKATHIO Ry, U
PaCTSKEHUIO Rjy,; PACUETHBIE COMPOTUBIICHUS ISl PEASTbHBIX
ConporuBieHue COCTOSIHMM BTOPOU Tpynmbl U Ry, sor U Ry, ser, MIa, ipu kiTacce 0eToHa
110 MPOYHOCTH HA CKATHE

Bl |Bl,5] B2 |B25[B35]| B5 | B7,5 | B10 |B12,5] BIS

Cxarue oceoe| 095 | 140 | 190 | 24 | 33 | 460 | 69 | 9.0 | 10,5 | 115
(mpusmeHHas mpo4yHocTh)| 9,69 | 14,3 | 19,4 | 24,5 | 33,7 | 46,9 | 70,4 | 91,8 | 107 | 117
Rbn u Rb: ser
Pactsokenne oceBoe Ry, 0,14 | 0,22 | 0,26 | 0,31 | 0.41 | 0,55 | 0.63 | 0.89 | 1.00 | 1.05
U Ry, ser 1,43 12,24 | 2,65 | 3,16 | 418 | 5,61 | 6,42 | 9,08 | 10,2 | 10,7

[Ipumeuanus: 1. Hag ueproil npuBeaeHsl pacueTHsle conporuBnenus B MIla, nog ueproit
- PACYUETHBIEC CONPOTHBIICHHS B KI'C/CM’.

2. BennuuHbl HOPMATUBHBIX CONPOTHUBICHMH SYEHCTBIX OETOHOB JaHbl Ul COCTOSIHUS
cpenHel BirakHOCTH siaerctoro 6erona 10 % (mo macce).

TabOnuuma 5
PacyeT KOHCTPYKIIMI 1O TPEAETBHBIM COCTOSIHUSIM TPYIIIT
1S 0):10)5 BTOpPOM
Yoc Yot Yoc Yot
1,5 2,3 1,0 1,0
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Tabnauna 6

PacueTHble CONPOTUBIICHHS SYEUCTOr0 OETOHA JUIs IPEeIbHBIX
cocTosiHU nepBoil rpynnsl R, u Ry, MIla, npu knacce 6eToHa mo

ConpoTtuBieHue
MPOYHOCTH HA CXKATHE
Bl |B1,5] B2 |B2,5|B3,5| B5 |B7,5| B10 |B12,5| B15
Coxartne oceBoe| 0,63 {095 1,3 | 1,6 | 2.2 | 3.1 | 46 | 60 | 7.0 | 7.7
(mpu3MeHHas 6,42 | 9,69 | 13,3 | 16,3 | 22,4 | 31,6 | 46,9 | 61,2 | 71,4 | 78,5

IIPOYHOCTH) Rp
Pactspxenue ocesoe Ry, | 0,06 | 0,09 | 0,12 | 0,14 | 0,18 | 0,24 | 0,28 | 0,39 | 0,44 | 0.46
0,61210918] 1,22 | 1,43 | 1,84 | 2,45 | 2,86 | 4,0 | 4,49 | 4,69

I[Ipumeuanusd: 1. Haxg ueproit ykazansl pacueTHbie conpoTuienus B MIla, nmox ueptoit - B
Kre/em’.

2. 3HaYCHUS PACUETHBIX COMPOTUBJICHUHN SUYCUCTHIX OCTOHOB JIaHBI JIJISI COCTOSIHUSI CpeaHEH
BIIQXKHOCTH stuerctoro oerona 10 % (1o macce).

Tabnuna 7
Koadduuments! yciaoBus
dakTopbl, 00yCIaBIMBAOLINE BBEICHHE KOAOPPHUIINEHTOB paloThl 6eTOHA
yCJIOBHH pabOThI OETOHA YCIIOBHBIC
0003HaYCHHUS SHatcHHe
1. InmuTenbHOCTh IEHCTBUS HATPY3KU:
a) Opu  yyeTe  IOCTOSHHBIX,  JJUTEIbHBIX U b2 0,85
KPaTKOBPEMEHHBIX Harpysox, KpoMme Harpy3oK

HETPOIOJDKUTEIIBHOTO  JICHCTBUS, CyMMapHasl JJIUTEILHOCTh
JNEHCTBHUS KOTOPBIX 3a MEPHOJ] IKCIUTyaTalluu Maia (HampuMmep,
KpPaHOBBIC HArpy3KH; BETPOBBIC;, HATPY3KH, BO3HUKAIOUIKE TPU
W3TOTOBJICHUH, TPAHCIOPTUPOBAHWU M BO3BEICHUH), a TaKKe
npu ydeTe OcCOOBIX HArpy3o0K, BBI3BaHHBIX JeopMaliusiMu
MIPOCAT0YHBIX, HAOYXAIOMIMX, BEYHOMEP3JIBIX U TOMY TIOJJOOHBIX
IPYHTOB

6) mnpu y4yere B  pacCMaTpuBaeMOM  COYETaHUU Vb2 1,10
KPaTKOBPEMEHHBIX HArpy30K (HEMPOIOJDKUTEIBHOTO JIEHCTBHS)
WM OCOOBIX, HE YKa3aHHBIX B 1103. la

2. beroHnpoBaHuE B BEPTUKAIBHOM IMOJIOKEHUU TPU BBICOTE Vb3 0,80
ciost 6eroHupoBanus o6omee 1,5 M
3. Dkcrulyaranusi He 3allMIIEHHBIX OT COJIHEYHOM paauanuu Vb7 0,85

KOHCTPYKLMI B KIMMaTH4eckoMm mnoxaparoHe IVA cornacHo
CHulI 2.01.01-82

4. beTOHHBIE KOHCTPYKLIUU ) 0,90
5. BnaxxHocTs stuencrtoro 6etoHa, %o: Vo1l
10 1 MmeHee 1,00
25 u Oonee 0,85
ot 10 mo 25 ITo
WHTEPIOJISIIAN

[Mpumeuanus: 1. B Tabn. 7 npuBeaeHbl KOAPOUIMESHTHI YCIOBUNH paObOThI, YUUTHIBAEMbBIC
IIpH pacueTe KOHCTPYKITUH U3 STYCUCTHIX OCTOHOB.

2. Ecnu mpu ydere OCOOBIX HArpy30K BBOJMTCS JOTIOJHUTEIBHBIA KO3(DHUIIMEHT yCIoBHiA
paboThl MEHBINE EIUHHIIBI COTJIACHO YKa3aHHSIM COOTBETCTBYIOIIMX JOKYMEHTOB (Hampumep
NIPU y4YeTe CEHCMUYECKHUX HArpy30K), K0O3DMOUIIUCHT Y52 MPUHUMAETCS PABHBIM CTUHHIIC.

3. Koaddunmentsr [15; mo mo3. 1, 3, 4, 5 AOKHBI yUUTHIBATHCS TPU ONpeeeHuu Ry u Ry, a
0 T03. 2 - TOJBKO MPH ONPEECTCHUH Rp.
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4. KoapummeHnTtsr ycnoBuii paboTel O€TOHA BBOAATCS HE3aBHCHMO OJUH OT JPYTOTO C TEM,
OJIHaKoO, 4TOOBI X Mpou3BeneHue Ob1o HEe MeHee 0,45.

2.12. 3naveHust HAYAIBHOTO MOJYJISI YIIPYTOCTH E), TIPU CHKATHH U PACTSHKCHUU IS STICUCTHIX
6eToHoB ¢ BnaxxHOCThIO 10 £ 2 % (1o Macce) nmpuHUMaroTCs mo Tabm. 8.

B xnumaruueckom mnoapaiione IVA nns KOHCTpyKUMH, HE 3alUILEHHBIX OT JEHCTBUS
COJTHEYHOM pajauainuu, 3HayeHus E, yKkazaHHbIe B Ta0J. 8, ciieyeT yMHOXaTh Ha Kod(huiueHt
0,85.

[Ipy COOTBETCTBYIOIIEM OJKCHEPUMEHTAIbHOM OOOCHOBaHMH JOIMYCKAETCS YUHUTHIBATh
BJIMSIHUE HE TOJBKO Kjlacca OETOHA 10 MPOYHOCTH W €r0 MapKH MO ITUIOTHOCTH, HO M COCTaBa U
BUJA BSDKYILETO, a TaKKe YCIOBUH H3TOTOBICHUS U TBEPICHUS OETOHA, MPU ITOM MOXKHO
NPUHUMATD ApyTUE 3HaYeHHA E,, COTIaCOBAaHHBIC B yCTAHOBICHHOM TTOPSIKE.

TaOnuma 8
HavanbHbple MOAYIM yIPYTOCTH aBTOKJIABHOTO SIMEUCTOr0 OETOHA IPU
Mapka o cpenHei CXKaTUU U PACTSKEHUU £, - 10, MITa, npu KJiacce 6eToHa 1mo
notHoCTH D, Kr/M™° IIPOYHOCTH Ha CIKATHE
Bl B1,5| B2 |B2,5|B3,5| BS | B7,5 | B10 |[B12,5| B15
500 1.1 1.4 - - - - - - - -
11,2 | 14,3
600 14 | L7 | L8 | 2.1 | - - - - - -
143 | 17,3 | 18,4 | 214
700 - 19 122 25|29 | - - - - -
19,4 | 22,4 | 25,5 | 29,6
800 - - - | 29 | 34 |40 - - - -
29,6 | 34,7 | 40,8
900 - - - - | 3.8 | 45| 55 | - - -
38,8 | 45,9 | 56,1
1000 - - - - - 5.0 | 6.0 | 7.0 - -
51,0 61,2 | 71,4
1100 - - - - - - | 68 | 19 | 83 | 86
69,3 | 80,6 | 84,6 | 87,7
1200 - - - - - - - 84 | 88 | 93
85,7 | 89,7 | 94,8

Hpumeuanus: 1. Hax ueproii ykazausl 3uauenns £y - 10° B MITa, mox 4epToif - B Kre/cM”.
2. llna suyencroro OeTOHAa HEABTOKJIABHOI'O TBEpPJCHUS 3HAYCHMs £ NPUHUMAIOT Kak IJis
0eTOoHa aBTOKJIAaBHOTO TBEPACHHUS C YMHOKEeHHEM Ha KoddduuumenT 0,8.

2.13 (2.15). Koaddument nuHeHON TeMiepaTypHoi nedopMmanuu SYEUCThIX OETOHOB dj
pu U3MeHeHuH temiiepatrypsl oT MuHYyC 40 1o mitoc 50 °C npuHuMaetcst paBHbIM ap = 0,8 - 10
Yec,

[lpy HanMuuM NAHHBIX O MHHEPAJOTHYECKOM COCTaBE 3alloJIHUTENCH, pacxoje IIeMEHTa,
CTENEHU BOJOHACHILICHUS OETOHA, MOPO30OCTOMKOCTH U T.H. JOIyCKaeTcs NMPUHUMATh Jpyrue
3HAYECHUS Of;, 0OOCHOBAHHBIC B YCTAHOBJICHHOM MOpsAKe. J{Jsl pacueTHON TemIeparypbl HUXKe
MuHyc 50 °C 3HaUeHUS ap; TPUHUMAIOTCS 110 SKCIEPUMEHTAIbHBIM JAHHBIM.

2.14 (2.16). HawanbHbiii k03(pGUIMEHT TMONEpeuHoil aedopmalyu sYEUCThIX OETOHOB
(xoadunment Ilyaccona) v npuaruMaercs paBHbIM 0,2, a MOAYJIb CABHUTa SIMEUCTHIX OETOHOB G -
paBHbIM 0,4 COOTBETCTBYIOLIMX 3HAUEHUH E), yKa3aHHBIX B Ta0I. 8.

APMATYPA

2.15 (2.17). [ns apMupoBaHHUS >K€I€300€TOHHBIX KOHCTPYKLUMI JODKHA HPUMEHSTHCS
apMarypa, OTBedarolias TpeOOBAHMSIM COOTBETCTBYIOIIMX T'OCYJApCTBEHHBIX CTaHAAPTOB HIIU
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YTBEPKJICHHBIX B YCTAHOBJICHHOM IOPSIIKE TEXHUYECKUX YCIIOBUN M IIPUHAJIEKAIIAS K OJHOMY
U3 CIEIyIOUINX BUIOB.

CreprxHeBast apMaTypHasi CTajlb!

a) Topsiuekaranas - riajakas kiaacca A-I, mepuogundeckoro npoduis - knaccoB A-II, A-III, A-
IV; A-V; A-VI,;

0) TepMOMEXaHUYECKH U TEPMUYECKU YIIPOYHEHHAs - NEPUOTUYECKOT0 NMPOoduiIst KiiaccoB AT-
I, At-IV.

[TpoBonoyHast apmaTypHas CTaib:

B) apMaTypHasi X0JIOJHOTSAHYTasl IPOBOJIOKA:

OOBIKHOBEHHas - epHoANYecKoro npoduis kiacca Bp-I;

BBICOKOITpOYHas - Tiajkas kinacca B-11, mepuomndeckoro npodus kimacca Bp-II.

Jing 3akimagHbIX JeTaledl M COSAMHMTENbHBIX HAKIAIOK IPHUMEHSAETCA, Kak IpaBuIo,
IpOKaTHas yIJIepOAMUCTas CTajlb COOTBETCTBYIOIIMX MAapoK COIJIacCHO 00s3aTeIbHOMY
npuioxenuto 2 CHull 2.03.01-84.

B xene300eTOHHBIX KOHCTPYKIHSX JOIMYCKaeTCsl MPHUMEHSATh apMarypy IpYTHX BHIIOB
CTaJIel, B TOM YHCJE YNPOUYHEHHYIO BBITSIKKON Ha NPEINPUATHAX CTPOUTEIBHOM MHIYCTPUU
CTEepXKHEBYIO apmarypy kinacca A-IIIB, a Takxke B KaueCcTBE KOHCTPYKTHBHOM apmaTypbl -
OOBIKHOBEHHYIO TJIaJIKylI0 NpOBOJNOKY Kkiacca B-I. IIpumeHeHue apmaTypbl HOBBIX BHIIOB,
OCBaMBAaEMbIX MPOMBIIIIEHHOCTHIO, JOJKHO OBITH COIIACOBAHO B YCTAHOBJICHHOM MOPSIKE.

[Ilpumeuanus: 1. IlpumeHeHue cHenManabHBIX MHIEKCOB B OOO3HAYEHHMH KJIACCOB
YIPOYHEHHON U TEPMOMEXAaHUYECKH YIIPOUHEHHON CTEPKHEBOM apMaTypsl U1l OJHOCIONHBIX U
JIBYXCJIOMHBIX KOHCTPYKIHH U3 SIYEUCTOro OETOHa MPOU3BOAUTCS B COOTBETCTBUM C MpuMed. 1,
2,3 n.2.17 CHull 2.03.01-84.

2. B nansueiimem B [TocoOuu HCmonp3yoTCs CAeyONUEe TEPMUHBL:

CTEepIKEHb - JJIsi 0003HAUCHHSI apMaTypPhI JIFOOOTO TUaMeTpa, BUaa M IPOQHIIs HE3aBUCHMO OT
TOTO, TIOCTABJISIETCS JIM OHA B IPYyTKaX WM MOTKax (OyxTax);

nuaMeTp d 0003Ha4YaeT HOMHHAIBHBIN TUaMETpP CTEPIKHS, €CIIM HE OTOBOPEHO 0C000.

2.16 (2.18). Beibop apmaTypHBIX CTajed cieayeT MPOU3BOAWTh B 3aBUCUMOCTH OT THIIA
KOHCTPYKLIMHU, HAJIWYUS NPEIBAPUTEIBHOTO HAIPSDKEHHs, a TaKKe OT YCJIOBUH BO3BEIEHHS U
AKCIUTyaTalliy 3JaHus WK COOPY>KEHUSI B COOTBETCTBHH C 1. 2.19.

2.17 (2.19). B kauecTBe HEHaNpsAraeMoON apMaTypsbl KeJIe300€TOHHBIX KOHCTPYKLHUN CIeayeT
MPEUMYIIECTBEHHO MPUMEHSTH!

a) cTep KHEBYIO apmarypy kiacca A-IIT;

0) apMaTypHylO MpOBOJIOKY auameTrpoM 3 - 5 MM kiacca Bp-l1 (B cBapHBIX ceTkax u
KapKacax);

JIOTTYCKAeTCs TAKXKe MPUMEHSTh:

B) CTEpKHEBYI apmarypy kiaccoB A-II m A-lI nns nomepedyHod apMartypbl, a TakXke B
KauyecTBE MPOJI0JIbHON apMaTyphbl, €CH IpyrHe BUIbI apMaTyphl HE MOTYT OBITh UCIIOJIB30BAHBI.

Henanpsiraemast paGouass ¥ KOHCTPYKTHBHas apMaTypa B KOHCTPYKIHMSX M3 SYEHCTBIX
OETOHOB JI0JKHA MPUMEHSTHCS B BUJE CBAPHBIX KAPKACOB U CETOK.

2.18. B kauyecTBe HampsiraeMoil apMmaTypbl NPEIBApPUTEIBHO HANPSIKEHHBIX JIBYXCIONHBIX
KEJIEe300€TOHHBIX JJIEMEHTOB M3 SYEUCTHIX OETOHOB MpHU JJIUMHE 10 12 M BKIIOY. MOXET
PUMEHATHCS:

a) apMmarypHas mpoBoJjioka kiaccos B-1I; Bp-II;

0) ropsuekaTaHas apMaTypa kiaccoB A-V; A-VI;

T') IOIyCKaeTCs MPUMEHATh CTEPKHEBYIO apMaTypy kiaccoB A-I11s, A-IV.

2.19 (2.23). IIpu BeIOOpE BHJA 1 MAPOK CTAJIH ISl apMaTypbl, YCTaHABIMBAEMOIl 110 pacyery,
a TakXe MPOKAaTHBIX CTaJed JUIsl 3aKJIaJHbIX JeTalel MOJKHBI yUUTHIBAThCS TeMIIepaTypHbIE

YCIIOBUSL IKCIUTyaTallMil KOHCTPYKIMKA U XapakTep WX HArpy>XeHHUs COTJACHO 00s3aTeIbHBIM
npunoxenusam 1 u 2 CHull 2.03.01-84.

NormaCS® (NRMS10-01673) WWWw.normacs.ru 14.08.2008 17:31



TTocobue k CHull 2.03.01-84 [Tocobue mo mpoeKTUPOBAHUIO OETOHHBIX U JKEIEe300€TOHHBIX KOHCTPYKIUH U3 SYEHCTHIX OETOHOB
11

B knumarnueckux 30HaX ¢ pacueTHOM 3uMHEH TemmepaTypoil Huwxke Munyc 40 °C npu
IPOBEICHUH CTPOUTEIBHO-MOHTAXHBIX pabOT B XOJIOJHOE BpeMs rojia Hecyllas ClloCOOHOCTh B
CTaguu BO3BEICHUS KOHCTPYKIMI C apMaTypoM, IOIYCKaeMOM K IPUMEHEHHUIO TOJBKO B
OTAIUIMBAaEMBbIX 3/IaHUAX, JOJDKHA OBITH OOecredyeHa HMCXOJs M3 PacyeTHOTO COMPOTHUBIICHHUS
apMaTypsl ¢ MOHIKaMmuUM Koddpdunrentom 0,7 u pacdeTHOH Harpy3ku ¢ KOd(pQHUIHMEHTOM
HaJIe)KHOCTH 110 Harpyske yy= 1.

2.20 (2.24). Ins MOHTaXHBIX (TIOJJEMHBIX) TIETEIh SJIEMEHTOB COOPHBIX JKeJIe300€TOHHBIX U
OCTOHHBIX KOHCTPYKIIMH JOJDKHA IPUMEHSATHCS TOpsYeKaTaHas apMaTypHas ctainb kiacca Ac-11
mapku 10I'T u knnacca A-I mapok BCt3cn2, BCt3nc?2.

B ciyuae, eciiu BO3MOXKEH MOHTaK KOHCTPYKIIMH MPU pacuE€THOW 3UMHEHN TeMIepaType HUKE
MuHyc 40 °C, 17151 MOHTa)XHBIX II€TENb HE JOITyCKAeTCsl MPUMEHATH cTaib Mapku BCt2nc?2.

HopMaTHBHbBIE H pacyeTHbIe XapaKTePUCTHKU apMaTypbI

2.21. HopMaTuBHBIE CONPOTUBIIEHUS R, UIsl OCHOBHBIX BHJIOB CTEPXKHEBOW M IPOBOJIOYHOMN
apMaTyphl IPUBEICHBI COOTBETCTBEHHO B Tabi. 9 u 10.

Tabnuma 9 (19)

HopMartuBHbBIE CONTPOTUBIICHUS PACTKEHUIO Ry, U
CTep)KHeBa}I apMarypa Kjiacca PACUCTHLBIC COITPOTUBJICHUSA PACTAXKCHUIO JJI MPCACIIbHBIX
COCTOSIHHIT BTOPOii rpymms! R, o, MITa (krc/cm?)
A-1 235 (2400)
A-lI 295 (3000)
A-IIT 390 (4000)
A-IV 590 (6000)
A-V 785 (8000)
A-I11B 540 (5500)
A-VI 980 (1000)

Tao6numa 10 (20)

HOpMaTI/IBHI)IG COIIPOTHUBJICHHUA PACTAKCHHUIO
R, ¥ pacyeTHBIC CONTPOTUBIICHUS
PACTAKCHUIO IJIA TPCACIIBHBIX COCTOSIHUM
BTOPOH IPYIIIBI Ry, MITa (Krc/cM?)
410 (4200)

405 (4150)

395 (4050)

1490 (15200)

1410 (14400)

1335 (13600)

1255 (12800)

1175 (12000)

1100 (11200)

1460 (14900)

1370 (14000)

1255 (12800)

1175 (12000)

1100 (11200)

1020 (10400)

[IpoBonoyHast apmartypa

“naMeTp, MM
KJIacca A P

Bp-I1

B-II

Bp-1I

NN R WO JIONDN B WO W

o0

[Ipumeuanue. B T1abn. 10 mnpuBeneHs! BUAbBI apMaTypbl, NPUMEHEHUE KOTOPBIX
1es1eco00pa3HoO B KOHCTPYKLUAX U3 STYEUCTOro OETOHA.
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2.22. PacueTHbI€ CONPOTUBIICHUS apMaTypbl PaCTSHDKEHUIO JJ11 OCHOBHBIX BUJIOB CTEP’KHEBOM

U TIPOBOJIOYHOM apMaTyphl IpUBEACHHI B Ta0d. 11 u 12.

Tabonuua 11

PacueTHble CONPOTUBIICHHS apMaTyphbl AJ1s IPeAEIbHBIX
9 . 2
cocTosiHUH niepBoi Tpymel, MITa (krc/cm”)

C PACTSKEHUIO CKATHUIO
Tep’KHEBas apMaTypa Kjacca =
MOTIEPEYHON (XOMYTOB
MPOAOJIBHOM R W OTOTHYTBIX MPOJOJIBHOU Ry,
cTepxHeil) R,
A-1 225 (2300) R ¥ows 225 (2300)
A-lI 280 (2850) (cM. Tabm. 13) 280 (2850)
A-III tnamerpom, Mm:
6-8 355 (3600) 355 (3600)

10-20 365 (3750) 365 (3750)
A-1V 510 (5200) 400 (4000)
A-V 680 (6950) 400 (4000)
A-VI 815 (8300) 400 (4000)
A-IIIB ¢ koHTpONEM:

YAJIMHEHUS U HaIPsHKEHUS 490 (5000) 200 (2000)

TOJIBKO yITTUHEHHS 450 (4600) 200 (2000)

I[Ipumeuanusd: 1. B cBapHbIX Kapkacax Jyisi XOMyTOB U3 apMarypsl kiacca A-III, nuamerp
KOTOpPBIX MeHbIe 1/3 nmuamerpa mpoOIbHBIX CTEPKHEH, 3HAUCHUS Ry, IPUHUMAIOTCS] PaBHBIMU
255 MIIa (2600 kre/cm?).

2. PacueTHble CONPOTHUBIIEHUS PACTSAHYTOW MONEPEYHON apMaTypbl U CHKAaTOM MPOIOJIBHON
MPUHUMAIOTCS C YIETOM KO3 DHUIIMEHTOB, yKa3aHHBIX B 1. 2.23, 2.24 u Tabu. 13.

Tabnuuma 12

PacueTHble cOPOTUBIEHUS apMaTyphl AJIs IPEETbHbIX
COCTOsIHMM nepBou rpymmsl, MIla (xrc/em?)

[TpoBosnoynas PACTSHKEHUIO
Juamerp, MM ~
apmartypa Kiacca MOTIEPEYHON (XOMYTOB U —
[IpononbHO Ry OTOTHYTBIX CTEpPIKHEH) ’
st

Bp-1 3 375 (3850) Rgw¥sws (cM. Tabm. 13) | 375 (3850)
4 365 (3750) 365 (3750)

5 360 (3700) 360 (3700)

B-II 3 1240 (12650) 400 (4000)
4 1180 (12000) 400 (4000)

5 1110 (11300) 400 (4000)

6 1050 (10600) 400 (4000)

7 980 (10000) 400 (4000)

8 915 (9300) 400 (4000)

Bp-II 3 1215 (12400) 400 (4000)
4 1145 (11700) 400 (4000)

5 1045 (10700) 400 (4000)

6 980 (10000) 400 (4000)

7 915 (9300) 400 (4000)

8 850 (8700) 400 (4000)

TaOmnuma 13
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PacueTHbie CONPOTHUBIIEHNUS PACTSHKEHUIO TONEPEYHOMN Ry, U CHKATOM Rj,
2
apmatypsl, MIla (krc/cm”), mpu kacce s4eucToro 6eToHa mo

Apmarypa
IIPOYHOCTHU Ha CKaTUE

Bl |B1,5| B2 |[B2,5|B3,5| B5 [B7,5| Bl0 |B12,5| Bl15
[Tonepeunas 25 | 37,5 | 50 | 625|875 125 | 187.5| 250 | 310 | 375
255 | 380 | 510 | 640 | 900 | 1270 | 1900 | 2550 | 3200 | 3800
CikaTast mponobHas 230 | 250 | 270 | 295 | 340 | 390 | 390 | 390 | 390 | 390
2350 | 2550 | 2750 | 3000 | 3450 | 4000 | 4000 | 4000 | 4000 | 4000

[Ilpumeuvanus: 1. Ham dyeproit mansl kimacckl OeTOHA MO TMPOYHOCTH W PacUETHHIC
conporusinenus, MIla; oz ueproii - pac4eTHbIE COIIPOTUBIICHUS, Kre/em’,

2. PacderHbie CONMPOTHBICHUS apMaTyphl JTaHbl C y4eTOM KOA()(PHUIIMEHTOB YCIOBUH €€
pabotsl B 6eToHe kiaccoB B15 u Huxke:

190+ 408
'r,.-+—51;

IUIsL CKaTOU apMaTypbl R,

Fod )
«TIOTIEPEYHON»

2.23. PacueTHble CONPOTHBJIECHUS apMAaTyphl CXKATHIO R, HCIOJIb3yEMbIE€ MPH pacyeTe
KOHCTPYKLHUH IO MPEIeIbHBIM COCTOSIHUSM MEPBOM TPYMIbI, MpUHUMAKOTCs 1o Tabm. 11 u 12 ¢
y4eToM KO3 (UIIMEHTOB YCIOBUH pabOTHI gy Mo Taba. 14 u He Oojee BEMWYWH, YKA3aHHBIX B
Tabim. 13.

2.24. PacdeTHble CONPOTHUBJIECHUS MOMEPEYHON apMaTypbl B KOHCTPYKIHUSX M3 SUYEHCTOTO
OeroHa mpu paboTe WX TO HAKIOHHBIM CEUYCHUSM Ha JCWCTBHE TOMEPEYHON CHIIBI U
M3ru0aroero MOMeHTa MPUHUMAIOTCS 10 Tad. 13.

Tabonumna 14 (27)

Koaddumuent ycnoBuii paboThI j49
3aluTHOE TOKPBITHE [IpH apMatype
. HNEPUOANYECKOTO
TIIaIKOM
npoduis

1. LleMEeHTHO-TTOTUCTUPOTLHOE W JIATEKCHO- 1 1
MUHEpPATHHOE
2. llemeHTHO-OMTyMHOE (XOJOJHOE) TIPU JHUAMETPE
apMaTypbl, MM:

CB. 6 0,7 1

10 6 0,7 0,7
3. butymHoO-cunukarHoe (ropsiaee) 0,7 0,7
4. BUTyMHO-TJIMHUCTOE 0,5 0,7
5. CriaHnieOuTyMHOE, IIEMEHTHOE 0,5 0,5

2.25. JlnuHa mepenaud HampsDKEHHs [y JUIsL HampsiraeéMod  apMarypbl  JIByXCIIOHHBIX
KOHCTPYKIUU onipenensiercs coraacHo 1. 2.29 CHull 2.03.01-84.
2.26 (2.30). 3naueHust MOy YIPYTOCTH apMaTypsl £ MpUHUMAIOTCS 110 Tabdi. 15.

Tabnuma 15 (29)

Kiacc apmatypsl Mopaynb ynpyroctu apmarypst E; 10, MITa (krc/cm’)
A-L, A-II 21 (210)
A-III 20 (200)
A-IV, A-V, A-VI 19 (190)
A-IlIB 18 (180)
Bp-1 17 (170)
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Kitacc apmarypsl Moy ynpyrocta apmarypsi E, - 10, MITa (krc/cm)

B-11, Bp-II 20 (200)

3. PACYET 2JIEMEHTOB BETOHHBIX U )KEJIE3OBETOHHbIX KOHCTPYKIIHFI
N3 AYEUCTBIX BETOHOB 11O IIPEAEJBHBIM COCTOAHUAM ITIEPBOU
I'PYIIIIbI

PACYET BETOHHBIX 9JIEMEHTOB 110 ITPOYHOCTH

3.1 (3.1). Pacuer nmo npo4HOCTH OETOHHBIX JIEMEHTOB JIOJDKEH MPOU3BOJIUTHCS TSI CEUCHUH,
HOPMaJIbHBIX K MX TNPOJOJIBHON Ocu. B 3aBUCHMOCTH OT yCloBHH paOOThI 3JIEMEHTOB OHHU
paccuuThIBaIOTCS O6€3 y4eTa, a TaKXKe ¢ yUeTOM CONPOTHBIICHUS OETOHA PACTAHYTON 30HBI.

be3 yuera comporuBieHusi 0€TOHA PacTAHYTOH 30HBI MPOM3BOIUTCS PAacUeT BHEICHTPEHHO
CXKaThIX AJIEMEHTOB, yka3zaHHbIX B M. 1.7a CHull 2.03.01-84, nmpuHuMasi, 4TO IOCTHKEHHE
IPEeTbHOTO COCTOSIHUS XapaKTEPHU3YEeTCs pa3pyIIeHUEM CKATOro OETOHA.

ConpoTuBieHre OeTOHA CXKAaTHIO YCJIOBHO MPEACTABISAETCS HANPSIKECHUSMH, PaBHBIMU Rj,
PaBHOMEpPHO pACIpENCICHHBIMA II0 YaCTH CXKAaTOM 30HBI CEYEHUS - YCIOBHOM C)KAaTOM 30HE
(aept. 1) - cokpalieHHO, IMEHYEMOU B JJaTbHEHIIIEM C)KaToW 30HOM OeToHa.

Yepr. 1. Cxema ycuinii M 3110pa HANIPAXKEHUI B CEYeHUH, HOPMAJIbHOM K MPOJ0JIbHOH OCH

BHEIEHTPEHHO C’KATOT0 0ETOHHOTI'0 JIEMEHTA, PACCYUTHIBAEMOI0 M0 MPOYHOCTH 0e3 yueTa
CONMPOTHUBJIEHNH 0€TOHA PACTAHYTOM 30HbI

C y4eTroM CONpOTHBJIEHUS OETOHA PACTAHYTOW 30HBI MPOU3BOIUTCS PACUET HIEMEHTOB,
yka3zaHHbIX B 1. 1.76 CHull 2.03.01-84, npunumasi, 4TO AOCTHXKEHHE MPEIEIbHOTO COCTOSHHS
XapaKkTepU3yeTCs pa3pymieHneM 0eTOHa PAaCTSHYTON 30HBI (TTOSBICHUEM TPEIIIHH).

[IpenenpHble yCUIus ONPEAEIAIOTCA UCXOAS U3 CIEAYIOINX NPEANOCHUIOK:

cedeHus nocie aedpopMaluii 0CTalTCs MI0CKUMU;

HanOoJIbIlIee OTHOCHTEIBHOE YJUIMHEHHE KpaiHEero pacTsHyTOrO BOJIOKHa O€TOHa paBHO
2Rp/Ep;

HanpsDKeHUsT B OETOHE CXKAaTOM 30HBI OMPEIEINSAIOTCS C Y4EeTOM YIPYTHX (a B HEKOTOPBIX
Cllydasix U Heynpyrux) aedopmanuii 6eToHa;

HanpsHKeHUs1 B 0ETOHE pacTsHYTON 30HbI paclpeieleHbl pABHOMEPHO U PAaBHBI Rjy.

Kpome Toro, nomkeH mpou3BOIUTHCS pacdeT OETOHHBIX AJIEMEHTOB Ha MECTHOE JIEHWCTBHE
Harpy3ku (cmsTue) cornacHo 1. 3.30.

BHeHeHTpeHHO CiKaTbI€ 3JIEMEHTbI

3.2 (3.2). Ilpu pacyeTe BHELIEHTPEHHO CXKAThIX OCTOHHBIX 3JIEMEHTOB JIOJDKEH MPUHUMATHCS
BO BHUMAaHHE CIYYalHBIA SKCHEHTPUCHUTET MPOIOIBHOTO YCHUJIHS €4, OMPEACSeMBbIi COTJIaCHO
ykazaHusM 1. 1.18.

3.3 (3.3). Ilpu rubkoctu 31eMeHTOB [ly/i > 14 HEOOXOAMMO YUYWTHIBATH BIIMSHHUE HA WX
HECYIIYI0 CIIOCOOHOCTh MPOTUOOB B TUIOCKOCTH IKCHEHTPUCUTETA MPOJOJIBHOTO YCHIIUS U B
HOPMAJTBHOM K HEH TIOCKOCTH MTyTeM YMHOXXEHUS 3HAUCHHN ey Ha KA duImeHT # (cM. 1. 3.6).

B cnydae pacuera W3 MJIOCKOCTH JKCHEHTPUCUTETA MPOJAOJBHOTO YCHIUS 3HAYCHHUE €
NPUHUMAETCS] paBHBIM 3HAYEHUIO CITyYaifHOTO SKCIIEHTPUCHUTETA.

[IpumeHeHne BHEIEHTPEHHO CXKaThIX OCETOHHBIX JJIEMEHTOB HE JIOMyCKaeTcs MpHU
IKCIIEHTPUCUTETAX MPHIIOKEHHSI TPOIOIBHOM CHIIBI C YUETOM IPOTHOOB €,7], PEBIMIAIOIINX

a) B 3aBUCUMOCTHU OT COUETaHUS HArpy30K:
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IIpU OCHOBHOM coveTanuu - 0,9y,

« 0coboM « - 0,95y,

0) B 3aBUCHMOCTH OT Kjiacca O€TOHa 1o MpoyHocTu: () - 2).

351ech y - pacCTOsHUE OT LEHTpa TSKECTH CEeYEHHUs A0 HauboJjiee CKaToro BOJIOKHA OETOHa,
CM.

3.4 (3.4). Bo BHEIIEHTPEHHO CXKaThIX OETOHHBIX AJNIEMEHTaX B CIyyasX, yKa3aHHBIX B 1. 5.48
CHullI 2.03.01-84, HeoOX0AMMO MpelyCMaTpUBaTh KOHCTPYKTHBHYIO apMaTypy.

3.5 (3.5). Pacuer BHEIEHTPEHHO CXAThIX OETOHHBIX JJIEMEHTOB (CM. 4epT. 1) moimkeH
IPOM3BOIUTHCS U3 yCIOBHUS

NSaf A, (1)

rae Ap - NIouaab CeYeHMs CKaToil 30HbI O€TOHa, ompenesseMas U3 YCIOBUS, UYTO €€ LIEHTP
TSYKECTU COBIIAJAET C TOYKOU IIPUIIOKEHUS PAaBHOACUCTBYIOIIEH BHEITHUX CHIL
JU1s 371eMEHTOB NPSIMOYTOJIBHOTO CeueHusl A, onpezaensercs no popmyJie
2e
A-w|1-29)
A @

BHelileHTpeHHO cxaTble OETOHHBIE JJIEMEHThl, B KOTOPBIX IMOSBJICHHE TPEUIMH HE
JIOTTYCKAEeTCsl M0 YCJIOBUSIM J3KCIUTyaTaluu (4epT. 2) HEe3aBUCUMO OT pacyeTa u3 ycioBus (1),
JIOJDKHBI OBITh MPOBEPEHBI C YUYETOM COTPOTUBIICHUS OE€TOHA pacTIHYTOW 30HBI (cM. 1. 3.1) u3
yCIIOBUS

Ng aRo¥ys

an-r 3)

2R pr

Yepr. 2. CxeMa yCHJIHI M 3MI0OPa HANIPSIZKEHUH B CEYeHNH, HOPMAJIBHOM K NPOAOJIBHOMI OCH
U3ru6aemMoro (BHELICHTPEHHO C:KATOr0) 0€TOHHOI'0 2JIEMEHTAa, PACCUMTHIBAEMOIO 110
NPOYHOCTH C Y4€TOM CONPOTHBJICHUSI PACTSIHYTOM 30HbI 0eTOHA

I[J'I}I 9JICMCHTOB IIPAMOYTOJIBHOI'O CECYCHHA YCIIOBUC (3) HUMCCT BU

1,75aRy bk
NS —ﬂ . .
A )

B popmynax (1) - (4):
7 - KO3PPUIMEHT, onpeAeIIeMblil 1o ¢popmyiie (9);
a - KoOQPUIMEHT, TPUHUMAEMbIil paBHBIM:
JUTSI aBTOKJIABHBIX STYEUCTHIX 0eTOHOB - 0,85;
« HEaBTOKJIABHBIX « « -0,75;
Wy, - MOMEHT COIpPOTHUBIICHUS CEYEeHHMs Ul KpallHero pacTSHYTOrO BOJOKHA C Y4EeTOM
HEYNnpyrux aedopMaiuii pacTIHYTOro OETOHA, ONpenessieMblid B MPEANOI0KEHUN OTCYTCTBUS
MIPOJIOJIBHOM CUJTBI TIO (hopMyJie
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21
A :
R (5)
pel6-2

% 6)

¥ - pacCTOSIHHE OT LIEHTPA TSKECTH CEYEHMs JI0 sIIPOBOM TOYKHM, Haubosiee ynajieHHOM OT
pacTsHyTOM 30HBI, OnpeensieMoe o popmyse

r-pz'
A (7)

IIOJIOKCHUC HyHeBOﬁ JIMHUHA ONPCACTIACTCA U3 YCIIOBUA

g -4
(N ]
2 @®)

Ip, - MOMEHT HMHEpPUHU IUIOIMIATA CEUYEHHUS CKATOW 30HBI OCTOHA OTHOCHUTEIBHO HYJIEBOM
JINHUY,

Spho U Spy - CTATHUECKUM MOMEHT IIJIOIIAAN CEUYECHUS COOTBETCTBEHHO CXKATOW M PACTIHYTOM
30H O€TOHA OTHOCUTEIHHO HYJIEBOU TUHUM;

X - BBICOTA CHKAaTOM 30HBI OETOHA.

3.6 (3.6). 3nauenne korpPUIMEHTA #, YYUTHIBAIOIIETO BIMSIHHUE MTPOruda Ha 3KCLEHTPUCUTET
MIPOJIOJIBHOTO YCUITUS €, CIISYET OMPEACIIATh 1Mo hopmyJie

_ 1
7 A
Ne 9)

rie N, - yCIOBHasI KpUTHYECKast CUIIa, onpeaessemMas no Ggopmye

6AR S| 011
N, =220 s,
oy |01+8, (10)

rae ¢; - KO3(pQUIMEeHT, YIUTHIBAIOIUN BIUSHUE UIUTEILHOTO ACHCTBUS HArpy3kd Ha Mporud
AJIEeMEHTAa B IIPEIeIbHOM COCTOSIHUH, PABHBIN

Y ]
M (11)

HO He 6ozee 1 + b.

3neck b - ko HULMEHT, TPUHUMAEMBII B 3aBUCUMOCTH OT BHUJIA SYEUCTOTO OETOHA PaBHBIM:
JUISL aBTOKJIABHOTO - 1,3, 11 HeaBTOKIaBHOIO - 1,5;

M; - MOMEHT OTHOCUTEJIBHO PACTAHYTOW WM HAUMEHEE CXKATOM IPaHU CEYEHHUs OT JEHCTBHUS
MOCTOSTHHBIX U JUTUTEIbHBIX HArPY30K;

M - 1O Xe, OT NEHCTBHS MMOCTOSIHHBIX, JUTUTEIbHBIX U KPAaTKOBPEMEHHBIX HArpy30K;

lo - pacdyeTHas AJIMHA dJIEMEHTA, onpeesiemMas mo Tadm. 16;

O - KO3 GUIMEHT, IPUHUMAEMBIN paBHBIM ep//i, HO HE MEHEEe BEJINUHHBI

S, mia -G,S—CI.O'IIT] -0,01%,,
» (12)

rae R, npunumaetcs B Mlla.
Ecnu m3rubarommye MOMEHTHI (WJIM SKCLUEHTPUCHTETHI) OT IOJIHOW HAarpy3Kd U OT CYyMMBI
IOCTOSIHHBIX M JUINTENIbHBIX Harpy30K MMEIOT pa3Hble 3HAKW, TO MpHU a0COIIOTHOM 3HAUYEHHUH
HKCIICHTPUCUTETA TOJIHOM Harpy3ku ey, npesbimaromem 0,14, mpunumaror ¢; = 1; ecnu 310
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# - o 1001 -g) 2

YCIIOBUE HE YIOBIETBOPSETCS, 3HAUEHUE (o IPUHUMAETCSI PABHBIM ke
@i onpenensior mo ¢opmyre (11), npuaumast M paBHBIM MPOU3BENECHHUIO MPOJOIBHON CHIIBI N
Ha PacCTOSIHUE OT LIEHTPA TSKECTH CEYEHMSI 10 COOTBETCTBYIOLIEH IPAaHU CEUCHMS.

[Ipu pacuere OETOHHBIX 3JEMEHTOB, WMEIOIIMX HECMEIIAEMbIE OMOpbl, 3HAYEHUs
K03(puLMeHTa 1 TPUHUMAIOTCS Ul CEYEHUS B CpPEeJHEH TpeTu JJIMHBI AJIeMEHTa 1Mo Gopmyiie
(9), a mana cedyeHuil B TIpeAesiax KpalHUX TpeTeW UIMHBI DJIEMEHTAa - IyTeM JIMHEWHOU
VHTEPIOJIALNN, IPUHAMAS B OTIOPHBIX CEYEHUAX 3HAUEHUS /] PABHBIMU €IMHHULIE.

Tabmnuma 16
XapakTep onupaHus HJIEMEHTOB Pacuernas minHa /y
st cTeH, onuparonuxcsi BBEpXy U BHU3Y:
a) MpU IIAPHUPAX HA JBYX KOHIAX, HE3aBUCUMO OT BEIMYHUHBI H
CMEIIEHHUS OTIOp
0) Tpu 3alIeMIIEHUU OJHOTO U3 KOHIIOB U BO3MOXKHOM CMEIICHUH
orop:
JUI. MHOTOIIPOJIETHBIX 3IaHUMI 1,25H
«  OJHOMPOJIETHBIX « 1,5H

[Ipumeuanue. H - BbICOTa CTEHBI B Mpejeliax dTaka 3a BBIYETOM TOJIIMHBI TLTUTHI
MEPEKPBITHSL.

3.7. Pacuer cxaThlIXx OETOHHBIX DJEMEHTOB (IIPY KOCOM BHELUEHTPEHHOM CKaTHH)
npou3BoAUTCs 1o popmyte (1), mpu 3TOM:

a) IUIOIIAJb CEUeHHs] C)KaTol 30HBI OeToHa A, YCIOBHO TPUHUMAETCS B BHUJE
IOPSAMOYTOJIbHUKA, LIEHTP TSKECTH KOTOPOTO COBMAJAeT C TOYKOM NPUIIOKEHHUS CUJIBI U JIBE
CTOPOHBI OI'PaHUYEHBI KOHTYPOM CEUYEHHUS IEMEHTA (UepT. 3), IpU ITOM:

bc = 2Cb = 2(yb - eoy), (13)
he =2Cy =2(yy - epx). (14)
B dopmymax (13) u (14):

Cp u Cj, - pacCTOSIHUS OT TOYKH MPUIIOKESHHSI CUITBI IO OJIMKANTIINX TPaHUI] CEUYCHUS.
[Tnomaae yCIIOBHOM CKaTOM 30HBI OETOHA paBHA:

Ap =4 - eox) (Vs - €0y); (15)

0) BIMSIHHE TIPOJIOJIEHOTO U3TH0a YUYUTHIBAETCS B COOTBETCTBHU C T1. 3.6, IPH 3TOM BEITUYNHBI
7 ¥ 0 ONPEEINAIOTCS B IBYX BapUaHTAX:

1) ipu BeICOTE CeUEHUS A M SKCIIECHTPUCHUTETE €, - B HAIPaBICHUH A,

2) npu BBICOTE CEUEHUs /I = b U SKCLHEHTPUCHUTETE €y, - B HAIIpaBJIeHUN b.
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N NE
¥
¥ ;,5 €axt |Ch cb'."“e!}'
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4 o
o , /.l
ff}’/}‘; Iy
b
= A % A y
= xﬁ/x— ‘ f_'“ . ._u_}
€ax| Ch
| & 4
hl'.' h£ 'b,f
ih I [ b
¥ ¥ x

Yepr. 3. Cxema pacnos10sKkeHusi yCHJIHHI M MI0OPa HANPSKEHU B IIONIEPEYHOM CeHYeHUH
0€TOHHOI0 3JIeMEHTA NPH KOCOM BHEIIECHTPEHHOM C:KaTHH

[lpu nByx BapmaHTax 3Ha4eHUs /i 3a PACUYETHYIO HECYIIyI0 CIOCOOHOCTH TNPUHHMACTCS
MeHbIIas U3 3HA4YeHUH, BBIYMCICHHBIX N0 (opmyine (1). IIpoBepka Hecymieil cmocoGHOCTH ¢
YU4ETOM CONpPOTHBICHHUS OETOHAa pPACTSIHYTOM 30HBI B COOTBETCTBYIOIIEM HAIPaBIICHUH

npousBoguTcs no ¢popmynam (3) u (4).
3.8 (3.7). Pacuer a1ieMeHTOB OETOHHBIX KOHCTPYKIMII Ha MECTHOE C)KaTUE (CMATHUE) CIEAYET

BBINOJIHATE corjiacHo . 3.30 - 3.31.
Pacuer OmopHBIX CEUYEHMI CXKATHIX DJIEMEHTOB KOHCTPYKIIMI B 30HaX, MPHUMBIKAIOIIUX K

TOPU30HTANILHBIM PACTBOPHBIM IIIBAM, MPOU3BOAUTCS B COOTBETCTBUU C MPUIL. 4.
HN3rndoaemeble 3J1eMEHTHI

3.9 (3.8). Pacuer uzru6aempIx OETOHHBIX PJIEMEHTOB (CM. UepT. 2) TOJKEH MPOU3BOAUTHCS U3
YCIIOBHS

M £ aRy Wy, (16)

rzae [ - KoahUIHeHT, MPUHUMAEMBIi COTIACHO II. 3.5;
W, - onpenensercs no ¢popmyie (5); AT HIEMEHTOB IPSIMOYTOJIBHOTO CEYEeHHS IPHHUMACTCS

PaBHBIM:

Ll
35 (17)
PACYET KEJIE3OBETOHHBIX SJIEMEHTOB I1O TIPOYHOCTH

3.10. Pacuer mnO TPOYHOCTH SJIEMEHTOB JKE€JIE300€TOHHBIX KOHCTPYKIMH JIOJIKEH
IPOU3BOJUTHCS ISl CEUEHUI, HOPMAJbHBIX M HAKJIOHHBIX K HX MpoaonbHOM ocu. llpu
HE00XOIMMOCTH JIOJIKEH POU3BOIUTHCS pacyeT Ha MECTHOE CMSITHE.

W, -

PacueT no npo4HocTH ceyeHMii, HOPMAJbHBIX K NPOJ0JIbHOH OCH 3JIeMeHTa

3.11 (3.10). IIpenenpHble yCUIMS B CEYEHHUU, HOPMAJIbHOM K MPOAOJIHHOW OCH DIIEMEHTA,
CJIelyeT ONpPeAesATh UCXOAS U3 CIEAYIOIMX IPEANOCHUIOK:

COIIPOTHUBIIEHUE OETOHA PACTSXKEHUIO TPUHUMAETCS PABHBIM HYIIIO;

COINPOTHUBJIEHUE OETOHA CXKATHUIO MPEACTABIAETCS HANPSHKEHUSIMU, PaBHBIMU Rj,, paBHOMEPHO

pacripe/ielIeHHbIMU 110 CKaTON 30HE OETOHA;
pacTArMBalOIIME HANpsOKEHWsT B apMaType MpUHUMAIOTCS He 0oJjiee  pacueTHOro

COIIPOTUBJICHHUA PACTIKCHUIO Rs;
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CXKUMAIOIIINE HAIMPSDKEHUS B apMaType MPUHUMAIOTCS HE 00Jiee pacyeTHOrO COMPOTHBICHUS
coKaTtuio K.

[Ipy Hamuuyuu B >JIEMEHTE HANpsSraeMOW M HEHANPSTaeMOM apMaTyphbl U3 CTAK Pa3IMYHBIX
BUJIOB U KJIACCOB KaXIBIM BHJ M KJacC apMaTypbl BBOAST B pacdeT MPOYHOCTH CO CBOMMHU
pacYeTHBIMH COTIPOTHBIICHUSMH. B 3TOM ciydae B pacueTHBIX opMyliaX Mpou3BeneHus R4 u
RscA's 3aMEHSIIOT CyMMOM MTPOU3BEACHUN PaCYETHBIX COMPOTHUBICHUHN KaXIOTO BHAA apMaTypbl
Ha COOTBETCTBYIOIINE TUIOIIAJAN UX CEUEHUH, a mpou3BeAeHus R Sso U Ry.S's, 3aMEHSIOT CyMMOid
MPOU3BENICHUH  pPAaCUETHBIX  COMPOTHBICHUN  apMaTypbl Ha  CTaTUYECKHE  MOMEHTHI
COOTBETCTBYIOIIMX IIJIOIIAIEH CEYEHUN apMaTyphl.

PacueT nByXCIOWHBIX 3]IEMEHTOB IO MPOYHOCTU MPU PACTIONOKEHHUH CIOS TSHKEIOro OeToHa
B PACTSHYTOM 30HE MPOU3BOJIUTCA TaK K€, KaK M JUIsl OJHOCIOWHBIX SYEHMCTOOETOHHBIX
9JIEMEHTOB; MpHU pacuere 1mo aedopManusM MPOYHOCTh TSHKENOro OETOHA MPUHUMAIOT PaBHOU
€ro KJIaccy, yKa3aHHOMY B IIPOEKTE.

B Takux snemeHTax MOJIOKEHHE LIEHTpa TSHKECTH IUIOLIAJAM BCETO CEYeHHs OETOHA WU €ro
CKATOM 30HBI, a TAKKE CTATMUYECKHE MOMEHTBHI CJIEAYET OINpPEICNsITh, MPUBOJS BCE CEUCHUS K
KJIacCy SYEHCTOro OeToHAa.

3.12 (3.11). Pacuer cedeHuii, HOpMaJIbHBIX K MPOJOJBHON OCH 3JIEMEHTA, KOTJa BHEIIHSS
CUIa JeHCTBYeT B IUIOCKOCTH OCH CHMMETPUM CEUYEHHS M apMmarypa COCPeIOTOYeHa Y
NEePHEHANKYJSIPHBIX K YKa3aHHOW IUIOCKOCTH TpPaHEW »dJEMEHTa, CIEAyeT IMPOU3BOJIUTH B
3aBUCHUMOCTH OT COOTHOIICHHUS MEXAYy 3HAuY€HHUEM OTHOCHTEIBHOW BBICOTHI C)KATOM 30HBI

:- Ll
OeToHa i, OIIPEAEsIEMO M3 COOTBETCTBYIONIMX YCIOBHH DPaBHOBECHs, M 3HAYCHHEM
OTHOCHUTENBHOW BBICOTBHI CXKaToi 30HBI OertoHa ¢ (cM. m. 3.13), mpu KOTOpPOM MpenenbHOe
COCTOSIHME DJIEMEHTa HACTyIaeT OJHOBPEMEHHO C JIOCTHKCHHEM B pPacTSHYTOH apmarype
HaNpsDKeHHs, PaBHOTO PAacYeTHOMY COINpPOTUBICHHIO R;, C YYETOM COOTBETCTBYIOLIHX
K02(pPHUIIMEHTOB yCIIOBHI pabOTHl apMaTyphbl, 3a UCKIIOUeHHEM Kod(dduiuenta y,s mo m. 3.13
CHulI 2.03.01-84.
3.13 (3.12). 3nauenue &y onpenensercs no hopmye

x

A
1+ _’l[l -2
4000 L1 (18)

rae o = a- fRy;

a=0,38;

b =0,008;

R} - npunumaercs B Mlla.

Sgr - HampsbKeHue B apmarype, MIla, npuHuMaemMoe paBHBIM AJIs apMaTypbl KJIACCOB:

A-L, A-IL, A-II, A-ITIs u Bp-I Sk = Ry - Sgp;
A-IV, A-V, A-VI Ssr = Ry + 400 - 55 - ACyp;
B-1IL, Bp-II Sk = Ry + 400 - s,

31ech R - pacdeTHOE COMPOTHBICHHE apMaTypbl PACTSIKEHHIO C YYETOM COOTBETCTBYIOIIMX
K03(ppULIMEHTOB yclI0BUH pabOTHl apMaTyphl g, 3a MCKIOYeHHeM gy (cMm. m. 3.13 CHull
2.03.01-84);

Sgp - IPUHUMAETCs NpH K03 dunmeHte g, < 1;

Dsgp, - em. 1. 3.28 CHull 2.03.0184.

[Tpu sTom & momxHO ObITH He Ooee 0,6.

3.14 (3.13). Tlpu pacuere MO MPOYHOCTU >KEJIE300€TOHHBIX SJIEMEHTOB C BBICOKOTPOYHOU
apmarypoit kinaccoB A-1V, A-V, A-VI, B-II, Bp-II npu cobmtonennn ycnosus ¢ < &g pacueTHoe
COIIPOTHUBIIEHUE apMaTyphl R TOHKHO OBITh YMHOXKEHO Ha KOA((UIMEHT YCIOBUI paboThI )i,
omnpezenseMblil B coorserctuu ¢ 1. 3.13 CHull 2.03.01-84.
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H3rudaemsie 3jieMeHThI IPAMOYI0JILHOTO CeYeHHUSs

3.15 (3.15). Pacuer npsIMOYTOJIbHBIX CEUEHUH M3TMOAEMBIX 3JIEMEHTOB, YKa3aHHBIX B M. 3.12

£- L4
(aept. 4), pu &y JTOJDKEH TTPOU3BOAUTHCS U3 YCIIOBHS:
M £ Rpybx(hg - 0,5x) + RyeA'(ho - a'), (19)
IIPY 3TOM BBICOTA CKATOM 30HBI X ONpeersieTcs mo Gopmyie
RA - Ry A's = Rpbx, (20)

Y IIPUHUMAETCS ¢ yueToMm 1. 3.16.
Pacyer TaBpOBBIX M JBYTAaBPOBBIX CEUEHHUM MPOM3BOAUTCS B cOOTBETCTBHM ¢ M. 3.16 CHull
2.03.01-84.

As
L “! N Rp
= o Riscdg
M = Rpdp A/é
ﬁf‘ b4
| &

" = M k—ql- ?—

r P 1
Ag

b

Yepr. 4. CxeMa yCUJIMIA ¥ MI0Pa HATIPSI’KEHUI B ceYeHHH, HOPMAJTbHOM K MPOA0JILHON 0CH
U3rudaeMoro Kej1e300eTOHHOI0 3JIeMEeHTAa, IPH pacyeTe ero N0 NPOYHOCTH

3.16 (3.17). IIpu pacyeTe Mo MPOYHOCTU U3TUOAEMBIX IIEMEHTOB PEKOMEHYETCs COOM0IaTh
yCIIOBHE

x £ Erho. (21

B cmywae, Korma ImIiomiagp CeYEHUS PACTIHYTOW apMarypbl IO KOHCTPYKTHBHBIM
COOOpaX€HUsIM WIM U3 pacyera M0 MpelelbHbIM COCTOSIHUAM BTOPOM TIpyIIbl NPUHATA
OoJbIIei, yeM 3T0 TpedyeTcst s COON0AeHUS YCIOBUS X < Crho, pacyeT cieayeT MPOU3BOAUTh
no popmyrnam s obero ciayyas (cM. . 3.21).

Eciu momydyenHoe u3 pacuera mno ¢opmyne (20) 3mauenue x > Cphy, IOIMycKaeTcs
POU3BOJUTH pacueT u3 ycioBus (19), onpenernsis BEICOTY CKaTOM 30HBI U3 (hOPMYITBI

SSAS - RSCA ’s = Rbbx, (22)
raec
a, - 02t R,
02+£+ u,355-[1— i]
R, | &a (23)
g=r

# (x mogcuuTHIBaeTCA NP 3HAYECHUAX Ry C Y4E€TOM COOTBETCTBYIOIIUX KO3 (UIIEHTOB
yCIIOBUH pabOThI apMaTyphl);
Sgp - OIpeensercs npu ko3 GULreHTe g, O0IbIIEM eIUHULIBL.
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Jls snemeHTOB ¢ HeHanpsaraemoil apMatypoil kinaccos A-1, A-II u A-III u Bp-I npu x > &rhy
JIOITyCKAeTCsl TakXkKe MPOM3BOIUTH pacdeT U3 ycioBus (19), moicraBisss B HEro 3Hau€HHE X =

Srho.
BHeEIEHTPEHHO CKAThIE dJIeMEHThI IIPSMOYT0JILHOTO CeYeHust

3.17 (3.19). [Ipu pacuere BHELIEHTPEHHO CXKATHIX JKEIC300C€TOHHBIX 3JIEMEHTOB HEOOXOAMMO
YUUTBIBAaTh CIy4YalHBIH HayaJbHBIA 3KCLEHTPUCHUTET, coriacHo m. 1.18, a Taxke BIUsSHUE
nporuda Ha UX HECYIIYIO CITOCOOHOCTH B COOTBETCTBHH ¢ 11. 3.19.

3.18 (3.20). Pacuet mpsSMOYTOJbHBIX CEUEHUIN BHEIIECHTPEHHO CXKATBIX AJIEMEHTOB, YKa3aHHBIX
B II. 3.12, cneayeTr Npou3BOAUTD:

£-T <8
a) npu &, (ueprt. 5) - U3 ycioBUS
Ne £ Rybx(hy - 0,5x) + RyeA'(ho - a), (24)
IPU 3TOM BBICOTA CKATOH 30HBI ONpeaeseTcs U3 GOpMyIIbl
N + RA; - RyeA's = Rpbx, (25)
£=208

0) mpu ky - TaKxe u3 ycinosus (24);
IIPY 3TOM BBICOTA CKAaTOM 30HBI OIIPEAEIIACTCS:
JUTSI 3JIEMEHTOB C HeHarpsiraeMoi apMatypoil kiaccoB A-1, A-II, A-III - u3 popmys

N+ s - RoeA's = Rybx, (26)
o, PLNLLL P R;
rae 1-&; (27)

JUISL DTIEMEHTOB ¢ apMmaTypoii kiaccoB Beime A-IIl (Henampsiraemoilt u Hampsiraemoil) - u3
dopmyi (30) - (32).

JH'IF 1o /ﬂj
WO w Ry A
Repd,
Tk
" 7

A R <1

Ay

b

Yepr. 5. CxeMa ¥ 31M10pa HaNpPs’KeHUI B Ce4YeHUH, HOPMAJIbHOM K NIPOA0JIbHON 0CH
BHELICHTPEHHO C:KATOI0 7KeJ1e300€TOHHOI0 3J1eMEeHTa, IIPH pacyeTe ero o Npo4HoCTH

3.19 (3.24). Ilpu pacueTe BHEIEHTPEHHO CXKAThIX AJIEMEHTOB CIEAYET YYHUTHIBATH BIIUSHHE
npornb6a Ha MX HECYIIyl0 CHOCOOHOCTh, Kak IpaBHJIO, IyTeM pacueTa KOHCTPYKUUH IO
nedopmupoBanHoit cxeme (cm. . 1.15 CHull 2.03.01-84).

Jlomyckaercsi MpOM3BOANUTE pacueT KOHCTPYKIMU 10 HeAepOpMUPOBAHHON CXeMe, YUUThIBAs

hyis

npu THOKOCTH BIUSHUE MPOruda dJIEeMEHTa Ha ero MPOYHOCTh, OMpPEIeIEMYI0 U3
ycnowuit (24) u (29) mytem yMHOXEHUS eg HA KO3 DUIUEHT 7.
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[Ipu sToM ycnoBHas kputnyeckas cuiia B popmyie (9) A BBIUUCICHUS # ONPEAENSeTcs 1o
dbopmyrne
_B4AE, | 1] 0,11

N, = +0,1| +at,
§ |mlolsg, (28)

rae /p - IpuHUMaeTcs B COOTBETCTBUHU C 1. 3.20);

O - KOO GUIMEHT, MPUHUMAEMBIH COTIIACHO TI. 3.6;

@1 - xodpdumuent, ompenensiemblid mo ¢opmyne (11); mpu stom MomeHTHI M u M,
OTIPENIENSAIOTCS OTHOCHTEIBHO OCH, MAapajuIeIbHON JIMHUM, OTPAaHUYMBAIONICH CKATYIO 30HY H
OpoXOoJslIed uYepe3 LEHTp Haumbosee pacTIHyTOro MM HauMeHee CXKaToro (Ipu LETMKOM
C)KaTOM CEYEHUH) CTEPXKHS apMaTypbl, COOTBETCTBEHHO OT JCHCTBHS IOJIHOW HArpy3KHd M OT
NeMCTBUS TOCTOSHHBIX M JUIMTENBHBIX Harpy3ok. Ecim wu3rubatommye MOMEHTH (MM
OKCIICHTPUCUTETHI) OT JEHCTBHS MOJHOW HArpy3KH M OT JIEHCTBHS MOCTOSIHHBIX M JITHTEIBHBIX
Harpy3oK UMEIOT pa3Hble 3HAKH, CJIeAyeT YUUThIBATh YKa3aHus 1. 3.6.

[Ipu pacyere U3 MIOCKOCTH JACHCTBHS M3THOAIONIETO MOMEHTA SKCIEHTPUCHUTET MPOAOIBHOM
CHJIBI € IPUHUMAETCS PABHBIM BEJIMUMHE CIy4alHOro SKCUeHTpucuTeTa (cMm. 1. 1.18).

3.20 (3.25). PacuerHble IUHBI /) BHEIEHTPEHHO CXKATBIX >KEJIE300CTOHHBIX JJIEMEHTOB
pPEKOMEHAYeTCS ONpelensaTh Kak JUIsl 3JIEMEHTOB pPAaMHOW KOHCTPYKIMHM C YYEeTOM ee
ne(OPMHPOBAHHOTO COCTOSIHMS TpH HamOoyiiee HEBBITOAHOM JIISl JIaHHOTO — DJIEMEHTa
pAcIoIOKEHUH HArpys3Kkd, NMpUHMMas BO BHMMaHUE Heynpyrue nedopmalvy MaTepUalloB U
HaJIM4yue TpelyH 1o 1adin. 16.

OO0muii cayyaid pacyera npu Jo0ObIX ceYeHUAX, BHEIIHUX YCHJIUSAX U JTIOO0M
apMHPOBaHUH

3.21 (3.28). Pacuer ceuenwuii B 061ieM ciaydae (4epT. 6) T0KEH MPOU3BOAUTHCS U3 YCIOBUS

M < RS, —Ea‘.g* (29)

B ycnosuu (29):

M - B usrubaeMmbIX S3JIEMEHTaX - NPOEKLIHsS MOMEHTa BHEIIHHWX CHJI Ha IJIOCKOCTH,
NEePHEHANKYISIPHYIO TPSAMOW, OTPAaHUYMBAIONICH CXKATYH0 30HY CEUCHHs; BO BHEIEHTPEHHO
CKaThIX DJIEMEHTaX - MOMEHT MPOJOIbHOM CHIIBI N OTHOCUTENBHO OCH, MapaljiebHON MPsIMO,
OTPAaHWYHUBAIONICH CXKATYI0 30HY M MPOXOIAIICH uepe3 IEHTP TSKECTH CEUeHUs Hamboliee
PaCTSIHYTOTO UM HAMMEHEEe CKATOTr0 CTePKHsI MPOI0JILHON apMaTyphl;

Sp 1 S5 - CTaTUYECKUE MOMEHTHI IUIOIMIAJM CEYEHHUsS CKATOM 30HBI OETOHA U [-TO CTEPIKHSA
MPOJOTIBHONM apMaTyphl OTHOCHUTEIBHO COOTBETCTBYIOUICH M3 yKa3aHHBIX BbIIe oced (B
M3ru0aeMbIX JIEMEHTAX MOJ0KEHUE 3TOW OCHU MPUHUMAETCS TAKUM K€, KaK ¥ BO BHEIICHTPEHHO
CXKaThIX);

Ssi - HATIPSIKEHUE B I-M CTEPIXKHE MPOJIOIBHON apMaTyphl, OMPEACIIIEMOE COIJIACHO YKa3aHUAM
HACTOSAIIETO MyHKTA.

NormaCS® (NRMS10-01673) WWWw.normacs.ru 14.08.2008 17:31



TTocobue k CHull 2.03.01-84 [Tocobue mo mpoeKTUPOBAHUIO OETOHHBIX U JKEIEe300€TOHHBIX KOHCTPYKIUH U3 SYEHCTHIX OETOHOB
23

s [ A Rp

. O, A,

n AT 'il 953452

|8 AN G = e

a -EE-E - ‘ u‘a'd-’.!
ol < a— ~h= CryAss
= [ - . A
/3 [ 3/ Indss
~N ¢ A/ 56456
\\ [ \?f\ OgsA s

Yepr. 6. CxemMa ycuJIuii ¥ 3MI0pa HANIPSIKEHUI B ceYeHUH, HOPMAJTbHOM K MPOA0JILHON 0CH
’KeJ1e300eTOHHOT0 3JIEMEeHTAa, B 0011eM cJIyyae pacyera o npo4HoCTH

I-I- IIJIOCKOCTD, IIapaJuICiibHas IJIOCKOCTH JeUCTBUS I/ISFI/I68.IOIJ_ICFO MOMCHTAa

1 - TOUKa NPUIIOKEHUS pAaBHOAECUCTBYIOUIEH yCHMIINI B CKaTOM apMaType U B OETOHE CxKaTON
30HBI; 2 - TOYKA IPUJIOKEHUs] PaBHOJIEHCTBYIOIIEH yCUIINI B PacTAHYTON apMarype

BricoTa cxaToM 30HBI X WM HaIPSOHKEHUE S; ONPEHEISIIOTCS M3 COBMECTHOTO PpEIIEHUs
YPaBHEHUM:

RA - oyl - N =0, (30)

400 |2
ﬂ-.=_ —-l]‘.ﬂ-‘.
1-2\&

11 (31)
B popmynax (30) u (31):
Sspi - TIPEABApPUTEIbHOE HANPSDKEHHE B i-M CTEP’KHE MPOJONIBHOI apMaTyphl, IPHHUMAEMOE
npu ko3 dunmenHre y,, Ha3HAYAEMOM B 3aBUCUMOCTH OT PACIIOJIOKECHUS CTEPIKHSI.
Ay - TUTOIIA/Tb CEYCHUS i-TO CTEPIKHSI MPOJIOJILHON apMaTyphl;
& - OTHOCHUTEJIbHAS BEICOTA CXKATOM 30HLI OCTOHA,

E-

rze M, - PacCTOSHUE OT OCH, MPOXOJAIIEH Yepe3 LEeHTP TAKECTH CEYEHUs pacCMaTpUBAEMOTO i-
IO CTEpXHs apMaTypbl U apajuIeIbHOW NPSAMOM, OTpaHUYMBAIOIIEH CKaTylo 30HY 710 Hanboiee
yaJCHHOM TOYKH CXKaTOM 30HBI c€4eHus (CM. uepT. 6);

@ - XapaKTEepUCTHKA CKAaTOM 30HbI SYEUCTOro OETOHA, onpenensemas no popmye (18);

Kpome Toro, mis omnpeneneHusl MOJOXKEHUS T'PaHMIBI CKAaTOW 30HBI MPH KOCOM H3ruode
TpeOyeTcsl COONIOIEHNE JOMOJHUTEIBHOIO YCJIOBUS MapaJIEIbHOCTH IUIOCKOCTH JIEHCTBUS
MOMEHTOB BHEIIHMX M BHYTPEHHUX CHJ, @ NPU KOCOM BHELEHTPEHHOM CXAaTHM - YCIIOBHS,
YTOOBl TOYKU HPUJIOKEHUS BHEIIHEH NpPOAOIbHOW CHJIbI, PaBHOJACHCTBYIOIIEH CKUMAIOIINX
yCUJIMI B OETOHE M apMaType U paBHOJCHCTBYIOIIEH YCHWINH B pacTAHYTOH apmarype, JexXaau
Ha OJIHOM TIPSAMOi1 (CM. uepT. 6).

Ecnu 3Hauenwue s, nomyueHHoe o ¢opmysne (30), mia apmarypsl knaccoB A-1V, A-V, B-I1,
Bp-II npessimaet [ Ry;, TO HAPSHKEHUE Sg; - CIIEAYET OMPEACIATH 1Mo (hopmyJie

ﬁ-
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La-&
a, = |81 -8)=—-|R,.
( )E..-E.R" .

rne &r U & - OTHOCHUTENBHAST BBICOTA CHKATOM 30HBI, OTBEYaromias IOCTIDKEHHUIO B
paccMaTpUBacMOM CTEpPIKHE HANPSKEHHUH, COOTBETCTBEHHO PABHBIX Ry M fRy;, 3HAUCHUS Cp; U &y
OTIPECIIAIOTCS 1O hopMyJie

&
C.“ l+ﬂ l—i -
Twa A W (33)

30ech Sgri = Ryi +400 - 54 - Dsg,;, MIla - ipu onipenenennu Cri;

Ss.eli = PRsi - Oypi, MIla - ipu onpenenennn Lo,

Sseu - M. 1. 3.22 CHulI 2.03.01-84.

3Hauenus Dsg,; 1 K03QPHULUUEeHTa f TpUHUMAIOTCA B cooTBeTcTBuU ¢ 1. 3.28 CHull 2.03.01-
84.

B cnyuae, korjga HanpspkeHHE B apMaTtype, HainenHoe mo ¢opmysie (32), npeBbimaeT R, 6€3
yueta koddduimenrta gy, B ycaosus (29) u (30) moacraisieTcss 3HaUECHUE Sy, paBHOE R, ¢
Y4ETOM COOTBETCTBYIOIIMX KOA((HUIIMEHTOB yCIOBH pabOThI, B TOM 4HuCle gy (cMm m. 3.13
CHull 2.03.01-84).

Hanpsokenue s;; BBOAUTCS B pacyeTHble (OPMYJBI CO CBOMM 3HAKOM, IMOJIYYEHHBIM MpU
pacuere o popmynam (31) u (32), mpu 3TOM HEOOXOAMMO COOTIOAATH CIEIYIOIINE YCIOBUS:

BO BCEX CIyYaax Ry > 84 [ -Ryei;

JUISL TIpEABApUTEIbHO HAMPSDKEHHBIX SJIEMEHTOB Sy || Sy, 3HECh Sg; - HANpPSHKEHUE B
apMatrype, paBHOE NPEIBApUTEILHOMY HAIPSDKEHUIO O, YMEHBIIEHHOMY HA BEIMYMHY Sy
(em. mm. 3.12, 3.22 CHulI 2.03.01-84).

Pacuer mo npo4YHOCTH CeYeHUI, HAKJIOHHBIX K MPOJ0JbHOMN OCH 3JIEMEHTAa

3.22 (3.29). Pacuer xene300€TOHHBIX DJIEMEHTOB M3 SUYEHUCTHIX OETOHOB IO HAKJIOHHBIM
CEYCHHUSM JIOJKCH MMPOU3BOIUTHCS Il 00eCTIeUeHUs TPOYHOCTH:

Ha JICHCTBUE MOTIEPEYHON CHIIBI 110 HAaKJIOHHOW TI0JI0CE MEXy HAKJIOHHBIMH TpelIMHaMU (11.
3.23);

Ha JICHCTBUE MOTIEPEYHOMN CHIIBI TIO HAKJIOHHOW TpemuHe (11. 3.24);

Ha JIeliCTBHE U3rHOAa0IIero MOMEHTA M0 HAaKIIOHHOH TpertuHe (1. 3.26).

3.23 (3.30). Pacuer xene300€TOHHBIX SJEMEHTOB Ha JEWCTBHE TOMEPEYHOW CHIIBI ISt
oOecreyeHnss MPOYHOCTH 1O HAKIOHHOW IOJIOCE MEXIYy HAKJIOHHBIMHU TpPEUIMHAMH JIOJKEH
IPOU3BOIUTHCS U3 YCIOBHUS

0 < 0,304,195 Rybho. (34)

KoapdummeHTt ¢,,1, YIUTHIBAIONMIA BIMSHUE XOMYTOB, HOPMAJBHBIX K TPOJOJBHOW OCH
3JIEMEHTA, OIpeiesIAeTcs o Gpopmyie

ow1 = 1 +0,5au,,, HO HE Oouee 1,3, (35)
rae
E Ay

o= -t
£, Yo e

S - pacCTOSTHUE MEX]Iy XOMyTaMH, U3MEPEHHOE 110 HOPMAJIU K HHM.
Koaddunment ¢y, onpenensercs o popmyiie

op1 =1-0,01Ry, (36)
rae R, - B MIla.
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3.24 (3.31). Pacuer >xene300€TOHHBIX 3JIEMEHTOB U3 SYEHUCTHIX OCTOHOB C TMOIMEPEYHOU
apmatrypoit (uepT. 7) Ha JAeWcCTBHE MOMEPEYHOW CHIIBI IS OOecredeHHsl MPOYHOCTH IO

HAKJIOHHOM TPCIIHUHC JOJIKCH MMPOU3BOANTHCA 110 Hauoboee OIMMaCHOMY HAaKJIOHHOMY CCUYCHUIO U3
yCJIOBUA

Q £ Qb + st + Qs,inc- (37)

§

Q

Yepr. 7. Cxema ycwiInii B ce4eHUH, HAKJIOHHOM K MPOJA0JIbLHOM 0CH 7KeJIe300€TOHHOT 0
3JIeMeHTa, TP pacyeTe ero 1o MPO4YHOCTH HA JIeliCTBHE MONEPEeYHOH CHIIbI

[onepeunas cuna Q B ycnoBuu (37) onpenensieTcsi OT BHELIHEH Harpy3KH, pacrojOXKeHHOM
10 OJTHY CTOPOHY OT PaccMaTpUBAEMOI'0 HAKJIOHHOTO CE€YEHUS.
[Tonepeunoe ycunue Qp, BOCIpUHUMaeMoOe OETOHOM, OIpeienseTcs no Gpopmye

5, - At IR

e (38)

Ie ¢ - JJIUHA TPOCKIMM Haubojee ONacHOr0 HAKIOHHOTO CEUEHHs Ha MPOAOJIBHYIO OCh
3JIEMEHTA.
KoadduuueHT ¢, yauThIBaIOMNI BIUSHIE TPOJOJIBHBIX CUJI, OTIPEAEIIETCS IO GopMyIIe:
IIPYU JEHUCTBUM NPOJOJIBHBIX COKMMAIOIINX CHII

N
Rodly " 1160 1e Gomee 0,5. (39)

st mpeaBapuTeNbHO HANPSDKEHHBIX 3J1eMEHTOB B hopmyny (39) BMecto N moacTaBisieTcs
yCWIIME TIPEIBAPUTEILHOTO 00XKaTHs P, TMONOXHUTEIHFHOE BIHUSHHUE IMPOJIOJIBHBIX CKUMAIONINX
CWJI HE YYHMTBIBAETCS, €CIIM OHU CO3JAl0T M3rMOarolue MOMEHTHI, OJIMHAKOBBIE IO 3HAKy C
MOMEHTaMHU OT JICUCTBUS MONEPEUHON HArpy3KH; 3HaUeHHUE 1 + j, BO BCeX Ciyyasx MPUHUMAETCS
He Ootee 1,5.

3nauyenue (O, BbuucIeHHOE 1o (opmyne (38), npuHuMaeTrcs He MeHee BenuuuHbl 0,6(1 +
Un)Rpbhy.

[Ipu pacuere xene300€TOHHBIX AIIEMEHTOB C MONEPEUYHON apMaTypoi JOJKHA OBITh TakKxkKe
o0ecrieyeHa MPOYHOCTh MO HAKIOHHOMY CEUEHHIO B NpEJeNax ydacTKa MEXKIy XOMYTaMH,
OTopoi U OTTHOOM 1 OTTHOaMu (4epT. §).

w =0l

<
\\5\\ i

Yepr. 8. PaccTosiHust MesKI1y XOMYTAMHM M OTOTHYTHIMHU CTEPKHAMHU
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[Tonepeunsie ycwmust Qs U s ine ONPEACISIOTCS KaK CyMMa MPOCKIUKA Ha HOpMalb K
NPOJIOJILHOW OCH JJIEMEHTA TMPEIEbHBIX YCWIMHA COOTBETCTBEHHO B XOMyTaX W OTruOax,
MIEPECEKAIONINX OMACHYI0 HAKIIOHHYIO TPEIIUHY .

JlnuHa ¢¢ TPOEKIMU OIACHOW HAKIOHHOW TPEIIMHBl HA MPOAOJIBHYIO OCh 3JEMEHTa
omnpenensiercss U3 MUHUMyMa BbIpakeHUus Op + Ogy + Osine, TAE B 3HaueHHEe (J, BMECTO C
TIOJICTABIISIETCS Co; TIOJIYUYCHHOE 3HAYCHHE ¢ IPUHUMAETCS He OoJiee 2/ U He OoJiee 3HAUCHMUS C,
a Tak)ke He MeHee /g, eClu ¢ > hy.

J1J1s1 5JIEMEHTOB ¢ MOTIEPEYHON apMaTypoil B BUJIE XOMYTOB, HOPMaJIbHBIX K TPOJIOJILHOU OCH
3JICEMCHTA U UMCHOIIIUX HOCTOS[HHI)II\/’I miar B npenenax paCCManI/IBaeMOFO HAKJIOHHOT'O CCUCHUA,
3HA4YCHUE C) COOTBETCTBYET MHHUMYMY ycunusi Qp + Oy, U onpesienseTcs mo Gopmyiie

Al +p )Rl

(‘.'-. -
. (40)
TAC ¢y - YCUIIUC B XOMYTaxX Ha CAMHULY NJIMHBI 3JICMCHTA, OIIPEACIIAEMOC 10 (l)opMyJIe
™ ———
£ (41)
I[JISI TAaKHX 3JICMCHTOB MMOIICPCYHOC YCHUIINC st OnpeaAcIACTCA IO (bopMyne
st = gswCo (42)

[Ipu 5TOM 117151 XOMYTOB, YCTaHABIMBAEMBIX TI0 PacyeTy, CIeAyeT COOII0AaTh YCIOBUE

305l )R
ar
2 (43)
Kpome Toro, monepedynast apmatypa A0KHA YIOBICTBOPATh TpeOoBaHusM . 5.12 - 5.17.
3.25 (3.32). Pacuer >xene300€TOHHBIX 3JEMEHTOB 0€3 IMOMepeuyHol apMaTyphl Ha JIEHCTBHE
MOMEpPEYHON CHJIbl Ui OOecHeueHuss TMPOYHOCTH [0 HAKJIOHHOM TpeluHe JOJKEH

MMPOU3BOAUTHCA 11O HaunOoJee OMMaCHOMY HAKJIOHHOMY CCYCHHIO U3 YCIIOBUA

0 LN +0 IR0

’ (44)
/i€ mpaBasi yacTh ycnous (44) npunumaetcs He 6onee 2,5R,bhy n ue menee 0,6(1 + ¢,)Rybhy.
Koadduuument j, onpenensercs coriacHo 1. 3.24.
3.26 (3.35). Pacuer xene300€TOHHBIX 3JIEMEHTOB Ha JICMCTBUE M3THOAIOIIEro MOMEHTA (YepT.
9) nns obecrieyeHus] MPOYHOCTH MO HAKJIOHHOM TPEUIUHE JOHKEH MPOU3BOAUTHCS TI0 OMACHOMY
HAKJIOHHOMY CEYCHHIO U3 YCIIOBHS

M< Ms‘ + Msw + Ms,inc- (45)

MowmenTt M B ycnoBuu (45) onpenensercs OT BHEIIHEH HArpy3Ku, paclojlOKEHHOM 1Mo OJHY
CTOPOHY OT pacCcMaTpUBAEMOI0 HAKJIOHHOI'O CEYEHHUS OTHOCHUTEIBHO OCH, MEPIEHAMKYJISIPHON
IUIOCKOCTH JEHCTBHS MOMEHTA M NPOXOJAIIEH Yepe3 TOUKY IPHIIOKEHHUS PAaBHOJACHCTBYIOIIECH
ycuiid N B CKaTOM 30HE.

Mowmentet M, M, u M;;,, ONPENENAIOTCI COOTBETCTBEHHO KaK CyMMa MOMEHTOB
OTHOCHUTEJIBHO TOH K€ OCH OT YCWINH B INPOJOJIBHOM apMarype B XOMYTaX MU OTOTHYTBIX
CTEP)KHSX, IEPECEKAIONIMX PACTSAHYTYI0 30HY HAKJIOHHOTO CEYEHUS, W BBIYUCILIIOTCA 110

dbopmynam:
M= RAzg; (46)

M, 'ZR-' Az, 47)
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Mo = Rt . (48)

TA€ Zs, Zsw U Zgine - PACCTOSIHUSA OT IUIOCKOCTEM PACIIOJIOKEHUS COOTBETCTBEHHO ITPOJOJIBHOU
apMaTypbl, XOMYTOB M OTOTHYTBIX CTEPXKHEH 10 YKa3aHHOM BBIILE OCH.

BrIcoTa cxaTol 30HBI HAKIIOHHOTO CEYEHUS ONPEIEIAETCS U3 YCIOBHUS PABHOBECUS ITPOCKIUI
yCUJII B O€TOHE CXKaToil 30HBI M B apMaType, NepPeceKarouiel pacTsIHyTy0 30HY HAaKJIOHHOTO
CEYCHHU Ha IPOAOIBHYIO OCh DJIEMEHTA.

PacueT HaKJIOHHBIX CEUEHUI HA JEICTBYE MOMEHTA IPOU3BOINUTCS B IIPUONIOPHBIX YYacTKax U
MECTax Pe3KOro M3MEHEHHs pa3MEpOB 3JIEMEHTOB (IIOJIPE3KH, Y3Jbl U T.J.), @ TAKKE B MecTax
0OpbIBa MM OTTUOA MPOIOJILHONM apMaTypBhl.

Jlis KOHCTPYKIMM U3 SYEUCThIX OETOHOB yCHWIMS B INPOJOJIBHON apMarype 3a HAKJIOHHOU
TPEUIMHOMN JOJDKHBI ONPEAEAThCSA MO PacyeTy TOJBKO C YYETOM paboThl MONEPEUHBbIX aHKEPOB
Ha IIPUOIIOPHBIX y4aCTKaX.

MowmeHT M, BOCHpUHUMAEMBbIl XOMyTaMH, HOPMAJIBHBIMHU K IIPOAOJIBHONW OCH 2JIEMEHTA, C
PaBHOMEPHBIM IIIArOM B IMPEAENaX PacTAHYTOW 30HBI PACCMATPUBAEMOI0 HAKJIIOHHOTO CEYEHMS,
ornpenensercs no Gopmyne

2
[
M =g, —
L L g .
2 (49)
IJIE gy, - YCUIINE B XOMYTax Ha eAMHHMILY [UIHHBI JIEMEHTa, onpeensiemMoe mo popmyie (41);
¢ - JUIMHA TIPOSKIUH OMACHOT0 HAKIIOHHOTO CEYCHHs Ha MPOJOJIBHYIO OCh HJIEMEHTA.

1)
_i_ i \L"l
¥\ s
ﬂ:ﬁ 3 @p
] -E 3. < .
i o] o] &
| . ———
A,
-
& | Isw |
Crmt

Q &

Yepr. 9. Cxema ycn/uii B ce4eHUHM, HAKJIOHHOM K IIPOJ0JIbHOMN OCH 7Kej1€300eTOHHOI 0
3J1eMEeHTa, IPU pacyeTe ero 1o NPOYHOCTH Ha JielicTBHe N3rudaroero MOMeHTa

3.27. KoHmpl TpOMONBHOW apMaTypbl KeJIe300€TOHHBIX JJIEMEHTOB JIOJDKHBI  OBITH
3aaHkepeHbl (cM. 1. 3.35 CHull 2.03.01-84). AHKepoBKa IpOJOJBHOM apMaTypsl
KeJe300€TOHHBIX KOHCTPYKIUHN U3 STYEUCTHIX OETOHOB ONPEIEISIETCS PACUETOM.

3HaueHHUE PACUCTHOr0  yCUIIHA Nan: BOCIIPUHUMACMOI'0  aHKCPHBIMU  MOIICPCUYHBIMU
CTEp)KHSIMHU, TPUBAPEHHBIMU K TPOJOJIBHBIM CTEPKHSIM HEHaIpsiraeMoil apMmaTypsl B
OJTHOPOJIHBIX AJIEMEHTAX, BEIUUCIIACTCS 110 (popmyiie

N, - 5-.#:&45 twpny s Ropn st In, .
& (50)

i€ 1, - YUCII0 aHKEPHBIX MOMEPEUHBIX CTEPKHEH, NpuHUMaeMoe ¢ yueToMm 1. 5.10;
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d, - TMaMeTp aHKEPHBIX TIOMEPEYHBIX CTEPIKHEH, CM;

myp - K03(hpuLmeHT, yunThIBalomMi BU O€TOHA; NPUHUMAETCA: Ul aBTOKJIABHBIX - 1; 1uis
HEeaBTOKIAaBHEIX - 0,9;

Mg, - KO3(OOUIUEHT, yUUTHIBAIOLIMNA BUJ] apMaTyphl; IPUHUMAETCS: JUId [NIaAKOH apMaTypsl -
2; ISl apMaTyphI IEPHOINIECKOT0 TIpoduis - 2,5;

259 - KOO (DULMEHT, YYUTHIBAIOLINI BII aHTUKOPPO3UOHHOM 00Ma3ku 1o 1adin. 14;

d; - PaCCTOSIHUE OT OCH OTIOPHI JI0 TMIEPBOW HAKIIOHHOW TPEIIMHBI, OTPEAEIIIeMOE COTIIACHO I.
3.28;

U - TIEPUMETP MPOAOIBHOTO CTEPIKHS,

1, - YACIIO AHKEPYEMBIX IPOJOJIbHBIX CTEPKHEH B IONEPEUHOM CEUEHUH IEMEHTA.

[Mpumeganus: 1. Yncino pacdeTHHIX aHKEPHBIX MOMEPEYHBIX CTEPIKHEH, pACTION0KEHHBIX B
OJTHOW IJIOCKOCTH, JOJDKHO OBITh HE 0ojee ueThIpeX, a pPacCTOSHUE MEXAYy aHKEPHBIMU
CTEPKHSIMU B CBETY He MeHee 50 MM.

2. B xoHcTpyKuusx OajJO4YHOTO THIA, apMHUPOBAHHBIX BEPTUKAIbHBIMM KapkacamMu (Korjaa
NIOTIEPEYHBIE aHKEPHBIE CTEPKHU PACIIONIOKEHBI BEPTUKAIBHO), BEITUUNHY PACUETHOTO YCHIIHS,
BOCIIPMHUMAEMOI0 aHKepamu, ompeaestor no ¢opmyne (50) nHacrosimero Ilocobus u
YMHOXAIOT ero Ha kodhdunuent 0,6.

3. Ycwine, BOCIPUHUMAEMOE TOPU3OHTAIBHO PACHOJOXKEHHBIMM aHKepaMH, MpPU yCIOBUU
coOmoieHust TpeboBaHMid MprMed. | MPUHUMAIOT MPOTNOPIUOHATIBHO WX YUCITY B TOM CIydae,
€CJIM PacCTOSIHME OT Hayasla HAaKJIOHHOW TPELIUHBI 10 OCH Oiu3nexaliero aHkepa He Mmexee 100
MM. Ecnu paccrostnue Oyner mensiie 100 mm, HO He MeHee 50 MM, ycuiine, BOCIPUHUMAEMOe
OMvpKalIIMM K HAKJIOHHOM TpeluHe aHKePOM, YMHOXKat0T Ha kKoadunuent 0,6.

4. Ycunusi, BOCIPUHUMAaEMble aHKEpaMH, TPUBAPEHHBIMU K CTEPXKHSIM, PACIOJIOKEHHBIM y
OOKOBOW IpaHM Ha PACCTOSHUM 3alUTHOIO CJIOSI OT Hee, ompenenstorcs no ¢opmyrne (50) c
BBenieHueM ko3 durmenta 0,5.

3.28. Havano Hanbosiee 0acHOTO HaKJIOHHOTO C€YEHUS MPUHUMAIOT Ha PACCTOSIHUU a; OT OCH
OTIOPHI (CM. 4epT. 9) ¥ BHIYUCIISIOT 1O hopMyIie

e (51)

rae M, - MOMEHT IOSIBJIEHUS TPELIUH, ONPENEIAEMBbIM C YYETOM CXKAaTOM M PACTAHYTOM
apMatypsbl AJsl OTIOPHOTO ceueHus o popmye (62);

QO - pacdeTHas MoIepedHas CHJla, ONpeAeseMas B CEYEHUM HA PACCTOSHUM @; OT OHOPBI.
JlonyckaeTcsi IpUHUMAaTh MaKCUMAJIbHOE 3HAYEHUE BEJIUYMHBI (), COOTBETCTBYIOIEE ONIOPHOMY
CEYCHHUIO.

Konen Hanbosnee onacHoro (1o n3ru0aronieMy MOMEHTY) HaKJIOHHOTO CEeUeHHsI onpeaenseTcs
IpOEKLHEN JUIMHBI 3TOr0 CEYEHHs Ha MPOJOJBHYIO OCh 3JEMEHTa (BEIUYMHOH c,), KOTOPYIO
HaXOZAT U3 YPABHEHMUS

Q= D Ry =D Ry s 8. (52)

[Tpu momepeyHbIX CTEP>KHAX, PABHOMEPHO PACTIpEeIeICHHBIX BIAOJIb OCH 3JIEMEHTA, MPOEKIIHIO
JUTMHBI HAa0OJIee OMACHOTO HAKIIOHHOTO CEYSHHS Ha OCh SJIEMEHTA C;, ONPEILIISIIOT 10 hopMyJie

c'. - &.
T (33)
TJI€ ¢y - OTIpeaensitoT o popmyne (41).
[lpy paBHOMEpPHO pacHpeie]ICHHOW Harpy3ke KOHeIl HauOoJiee OIAacCHOTO HAKJIOHHOTO

1
a,te, L1
CEYEHUs IOJDKEH pacroiaratecs He ganee 1/4 mponera oT ocH OHopHI (T.€. 4 ) c rewm,
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YTOOBl MOMEHT BHEUIHUX cWil M B ¢opmyiie (45) He mpeBblIall MAaKCUMAIbHOIO U3rMOA0IIEro
ol

MoMmeHTa 8

[Ipu cocpenoTroueHHON Harpy3ke KOoHel HauboJjiee OMacHOIO HAaKJIOHHOTO CEUeHHs JO0JDKEH
pacrionaratbcsi Tak, YTOOBl MOMEHT BHEIIHUX CHJI B ¢opmyne (45) He mnpeBbImal
MaKCHUMaJIbHOT'O U3rH0AroIero MOMEHTa JJIsl IaHHOTO 3JIEMEHTA.

[Tpu oTcyTCTBUM MOMEPEYHOM apMaTyphl, YyCTaHABIMBAEMOM IO PAacyeTy, MOMEHT BHEIIHUX
CWJI IPUHUMAIOT PAaBHBIM MaKCUMAIIbHOMY U3THOAIOIIEMy MOMEHTY.

3.29. JIns NBYXCIOWHBIX DJIEMEHTOB JOJKHA OBITH MPOBEPEHA MPOYHOCTH MO HAKJIOHHBIM
CEUEHUSIM OT CABHIa CIJIOS IUIOTHOTO O€TOHA OTHOCUTEIBHO CIIOS AYEHCTOro OeToHa o hopmyie

N=abRy, (54)

rac b - HIMpUHA IJIo0mMaan COMPsKCHUA JIBYX CJIOCB GCTOHa B CCUCHUH 3JICMCHTA, B KOTOPOM
OTIPENIENISIOT IPOYHOCTh Ha CIBHT;

Ry - pacueTHOE COMPOTHBIICHUE STYEUCTOTO OETOHA HA PACTSHKEHUE, TPUHUMAEMOe 1o Taoi. 7
(B 3aBHCHMOCTH OT €0 KJIacca 10 IIPOYHOCTH Ha cKathe, Ho He Goxee 0,15 MIa (1,5 kre/cm?).

Pacuer kes1e300€e TOHHBIX 3JIEMEHTOB HA MeCTHOE AeiiCTBHE HATPY3KHU

3.30 (3.39). Ilpu pacuere Ha MECTHOE CXKaThe (CMATHE) DJIEMEHTOB O€3 IOIMEePEYHOTrO
apMUpPOBAHUSA JOJDKHO YAOBIETBOPATHCS yCIOBUE

N £ WRb,locAlocb (55)

rae N - IpoAoibHas CKUMAIOIAsL CUJIa OT MECTHOU HAarpys3KH;

W - KOO UIUEHT, 3aBUCAIIIUN OT XapaKTepa paclpeaesICHHs] MECTHON HArpy3KH IO TUIOIIAIH
CMATHUSI M NPUHUMAEMBbIM paBHBIM: MPU PABHOMEPHOM pacHpeelieHUd MECTHOW Harpy3Kd Ha
momaan cMaTus - 1,0; mpu HEpaBHOMEPHOM paclpeleIeHUd MECTHOM HAarpy3Kd Ha IUIOIIaan
cMmsTHS (TT0J KOHIIaMU OallOK, MPOTOHOB, TiepeMbIdek) - 0,5;

Ajpes - TIIOMIAH CMSITHS,

Rp,10c - pACUETHOE COTIPOTHBIICHUE STYCHCTOTO OETOHA CMATHIO, OTIpeiesiieMOoe 1o (hopMyie

Rp 10c = @uRp, (56)

31eco P “Yhnr! A (57)

HO He 0oJiee CIeayIoNMX 3HaYeHUN: IPU CXeMe MPUIIOKESHHS Harpy3ku 1o 4uept. 10, a, 6, ¢, e
- 1,2; mpu cxeme npunoxeHus Harpy3ku mo uept. 10, 6, 0 - 1,0;

R, - npuHMMaeTCs Kak 1 OETOHHBIX KOHCTPYKIUH (cMm. 1. 2.11 u Tab. 6);

Ajoc2 - pacueTHasl IIIOLIAAb CMATHS, ONpeaesieMasl B COOTBETCTBUU ¢ 1. 3.31.
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L2y
1> 1>
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2 I
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6 <y Loy <b

Yepr. 10. PacyeTHble cXeMbl, IPUHATHIE NIPH pacyeTe HA MeCTHOE CiKaTHe

CrbRCL

a - e - pa3JIM4uHble CIy4yau MECTHOTO CKaTasl; / - TUIOIIAAb CMATHS; 2 - pacueTHas IUIOIIalb
CMSATHS; 3 - pacyeTHAs IUIOMAAb CMATHUS, YYUTBIBAEMas TOJIBKO IIPH HAJTMYUU KOCBEHHOU
apMaTyphbl

3.31 (3.40). B pacuernyio mwiomanab A, BKIHOYACTCS YyYacTOK, CHMMETPHUYHBIA TIO
OTHOIIEHUIO K Tiomanu cMatus (cMm. ueptT. 10). [Ipu 3TOM IOKHBI BBIOJIHATHCS CIEAYIOLINE
YCIIOBUS:

IpU MECTHOW HArpy3ke MO BCEH IIMpUHE 3JIEMEHTa b B pacyeTHYIO IUIOMIA/b BKIIIOUAETCS
Y4acTOK JIJTMHOW He Oojiee b B KKy CTOPOHY OT TPAHMIIBI MECTHOM Harpy3ku (cMm. uepT. 10,
a);

P MECTHOM KpAaeBOM HArpy3Ke IO BCEW MIMPUHE AJIEMEHTA pacyeTHas IUIOAab A2 paBHA
Iomanu cMATUsS Ay, (em. gepr. 10, 6);

IpY MECTHOW Harpy3ke B MeECTax OIMpaHHs KOHIIOB IMPOTOHOB M 0aJOK B pacueTHYIO
IUTOMIA/Ib BKJIIOYAETCS yYaCTOK IIMPUHON, paBHOW TIIyOMHE 3aJeNIKU MPOrOoHa WU Oanku, U
JUTMHOM He 0oJiee pacCTOSIHUS MEXKIY CEpelMHAMU MPOJIETOB, MPUMBIKAIOMINX K Oasike (CM. uepT.
10, 8);

€CJIM PAcCTOSHUE MEXIy OalKkaMH TMPEBBIIAET [BOMHYIO IIUPHUHY DJEMEHTa, JUIMHA
pacYeTHOM IIOIIAIN ONpeIeseTCs] KaK CyMMa IIUPUHBI OANTKU U yABOSHHOW TUPUHBI dJIEMEHTA
(cm. weprt. 10, 2);

IIPY MECTHOM KpaeBOI Harpy3kKe Ha yroi ajaeMmeHTa (cM. uept. 10, 0) pacueTHas nuomanb A2
paBHa TUIOIIAAN CMATHS Ajpe1;

IpU MECTHOW HAarpysKe, MPUJIOKCHHON Ha YacTH JJIWHBI U IIMPUHBI JIEMEHTA, pacueTHas
IUIOMIalb MpUHUMaeTCs cornacHo 4epT. 10, e. [lpu HaAIUYMM HECKONIBKUX HArpy30K yKa3aHHOTO
TUNIA pPACUETHBIC IUIOMIAAM OTPAHUYMBAIOTCS JIMHUSMHU, TPOXOISAIIMMH Yepe3 CepeauHy
PACCTOSIHUN MEXTy TOUKAMU MPUIIOKEHHS IBYX COCETHUX HATPY30K.

[Ipumeuyanue. Ilpu MecTHON Harpy3ke OT OaJOK, MPOTOHOB, MEPEMBIYEK M IPYTUX
3JIEMEHTOB, Pa0OTAIOIIUX HAa U3rU0, yUUThIBacMas B pacuere IilyOrHa ONopsl TP ONpPEeIeHUH
Ajoc1 1 Ajper ipuHEMaETCs He 60see 20 cm.
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4. PACYET DJIEMEHTOB KEJE30BETOHHBIX KOHCTPYKIIUHA IO
MPEJIEJbHBIM COCTOSHUSAM BTOPOM I'PYIIIbBI

PACYET KEJIESOBETOHHBIX 3JIEMEHTOB 110 OBPA30BAHHMIO TPELHINH

4.1. XKene3z00eTOHHBIE AJIEMEHTHI U3 SYEUCTHIX OETOHOB PACCUUTHIBAIOTCS MO O0OpPa30BaHMIO
TPELLMH, HOPMAJIbHBIX K MIPOJOJILHON OCH 3JIEMEHTA.

4.2. Pacyer mo oOpa30BaHMIO TPELIMH >KEJI€300€TOHHBIX 3JIEMEHTOB M3 SYEHCTHIX OETOHOB
IPOU3BOJUTCS B cOOTBETCTBUU ¢ 1Ml. 4.2 - 4.9 CHull 2.03.01-84.

[lpu ompeneneHMH MOMEHTa TpelmnHooOpa3oBaHus mo (opmyne (125) CHull 2.03.01-84
JIOTTYCKAeTCs ONPEAEIATh MOMEHT CONPOTUBIIEHUS PUBEIEHHOTO CEYEHMs 110 opMyJie

Wpl = gWred; (58)

rzae [ - KoahUIHMeHT, MPHHUMAEMBIH 10 Tadi. 3 mpui. 3;
W ,eq - MOMEHT COIIPOTHBIICHUS IPUBEACHHOTO CEYEHUsI, ONpeIessieM 0 popMyIie

F§
F," - lﬂ;
ry (59)
3[€Ch ) - PACCTOSIHHUE OT LICHTpA TSKCCTH IMPHUBCIACHHOIO CCUCHMS OO0 PACTSIHYTOrO KpacBOTO
BOJIOKHA,

lyeq - TPUBEICHHBII MOMEHT MHEPLIMH C YYETOM MPOJOJIHLHON HAMPSITaeMOl U HEHANIPATaeMOM
apMaTypbl, KOTOPBII MOXKET OBITH OTpeiesieH 1o (hopmyIie

3
- -EM;_
12 (60)
rae i - Ko3phuUIUeHT, NpuHUMaeMblil o rpadukam depT. 1 u 2 mpuia. 3 B 3aBUCUMOCTH OT

K02 PHUIIIEHTOB:

4, B 4]
|8 - 1
AR ETIT AT
A k 4, (61)
I[J'IH OI[HOpO[[HI)IX 3JICMCHTOB HpHMOYFOJH)HOFO CCUCHUA 663 HpeI[BapI/ITeJ'IBHOFO HaHpﬂ)KeHI/IH
MOMEHT TPEIIMHOOOPa30BaHUs MOXKET OBITh ONpeaesieH Mo hopMyIie

Mpl = %lthRbt,sery (62)

rae W, - koahpuuueHT, NpuHUMaeMblii 1o rpadukam deptT. 3 u 4 npuil. 3 B 3aBUCHMOCTH OT
XapaKTepUCTUK apMUPOBAHUS Q2 U

_2A8,
« b, (63)

PACYET KEJE30BETOHHbBIX ?JIEMEHTOB IO PACKPBITHIO HOPMAJIbHBIX
K IPOIOJILHOI OCH TPEIIUH

4.3. XKenez00eTOHHBIE AJIEMEHTHI U3 SUEHCTHIX OCTOHOB PACCUMTHIBAIOTCS MO PACKPHITHIO
TPELINH, HOPMAJIbHBIX K IPOI0JIEHOW OCH 3JIEMEHTA.

4.4 (4.14). llupuHy pacKpbITHs TPELUIMH, HOPMAJIBHBIX K MPOJOJIBHON OCH JIEMEHTA dcre, MM,
cJIelyeT ONpeAeNnsaTh o Gpopmyiie

¢ . = mm=r20(3,5-100uR/7,
g, (64)

rae ¢; - K03pPUIHEeHT, IPUHUMAEMBbI PaBHBIM MIPH yUeTe:
KPaTKOBPCMCHHBIX HArpy30K U HCIIPOAOJDKUTCIIBHOT'O I[Cf’ICTBHSI IIOCTOSHHBIX U HJINTCIBHBIX
Harpy3oK - 1;
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IPOJOKUTEIBHOTO JEHCTBUS MOCTOSIHHBIX U JUINTENbHBIX HArpy3o0K - 2,5;
7 - KOOQOUIMEHT, TPUHUMAEMbIil paBHBIM:
MIPHU CTEP>KHEBOU apMmaType nepuoandeckoro npopunst - 1,0;
« CTEp>KHEBOM apMarype riaaakoin - 1,3;
« TIPOBOJIOYHOM apMaTtype mepruoandeckoro npoduist - 1,2;
« TPOBOJIOYHOM IJIAJIKOM apMaType - 1,4;
Ss - HampsDKEHHWE B CTEPXKHAX KpalHero psjaa apmatypsl S uiad (Ipd  HAJIUYUH

NpeBAPUTEIILHOTO HAINPSDKEHHMSI) MPHUPAIICHUE HANPSHKCHUH OT JEHCTBHSI BHEIIHEH HAarpysKH,
oTIpenieNIsieMoe COTIIACHO II. 4.5;

1 - K03hUIMEHT apMUpPOBaHHS CCUCHHI, MPUHUMACMbBIA PaBHBIM OTHOIICHHUIO TUIOINAIH
CEYCHHS apMaTypsl S K IIomaan cedeHus 6etona (pu padoueii BeIcoTe /), HO HE Oomee 0,02;

d - TMaMeTp CTEPIKHS apMaTypbl, MM.

JIJIst 37IeMEHTOB, K TPEIIMHOCTOWKOCTH KOTOPBIX MPEIBSIBISIFOTCS TPEOOBAHUS 2- KATETOPHH,
HIMPUHA PACKPBITUS TPEIIMH OMNPENeseTcss OT CYMMapHOTO JICHCTBHSI IOCTOSHHBIX,
JUTUTEITIHHBIX M KPaTKOBPEMEHHBIX HArpy30K mpu Kodddurmente ¢; = 1.

J1J1s DJIEMEHTOB, K TPEIIMHOCTOMKOCTH KOTOPBIX MPEABSIBISIIOTCS TPeOOBaHUs 3-i KaTeropuw,
IMPUHA TIPOJOJKUTEILHOTO PACKPBITHS TPEUIUH OMPEICIIICTCS OT ICHCTBHS MOCTOSHHBIX U
JUTUTENILHBIX HArpy30K mnpu koddduimente ¢; > 1. llluprHa HENPOIOIKUTEITBHOTO PACKPBITHS
TPEIIMH OIPEACTASTCS KaK CyMMa HIUPHUHBI MPOJIOJDKUTEIIEHOTO PACKPBITHS W TPUPAIICHUS
IIMPUHBI  PACKPBITHS OT JCUCTBUS KPAaTKOBPEMEHHBIX HArpy30K, OMNPEICIAEMBIX IPH
koo Punmente ¢; = 1.

lupuHa packpbITHsI TPEIIWH, OmpeielicHHas 1o ¢opmyne (64), KOpPpEeKTHpyeTcs B
CJICIYIOUINX CITydasx:

a) €CIM ILEHTP TSOKECTH CEUeHHUsl CTEepKHEeW KpalHero psiza apMmatrypbl S U3rnOaeMbIX,
BHEIICHTPEHHO CXKaTBIX 3JIEMEHTOB MPH €. || 0,849 oTcTOoMT OT Hamboliee pacTIHYTOTO
BOJIOKHA Ha PACCTOSHUM a;, OoibmieM (,2h, 3HaYCHHUE d,re JOJDKHO OBITH YBEIHYCHO ITyTEM
YMHOXXEHUS Ha KOO(PPHULIUEHT J,, paBHBIN

(65)

U IPUHUMaeMbIi He Gosee 3.
4.5 (4.15). HanpsbxeHust B pacTAHYTOM apMartype (W MPUPAIICHNS HAPSDKSHUH ) dg TOTDKHBI
OTIpeNeNAThCS 10 hopMyTIaM Ui HIEMEHTOB:

n3rudaeMpIx
. - M - P(’ - ‘v).
3 3
Az (66)
BHEIEHTPEHHO CXKATBIX MPH €p ot || 0,84
_ N[e, -:)- P(z—e,,)
T, .
Az (67)

B popmynax (66) u (67):

Z - PacCTOSIHME OT LIEHTPA TSXKECTU IUIOIIAN CEYCHMs apMatypbl S O TOYKU MPUIIOKEHUS
PaBHOJEHCTBYIOIEH YCUIMN B CXKATOM 30HE CEYCHUS HAJl TPEILUMHOMW, OIPEIEIIeMOE COTIIACHO
m. 4.7.

[Ipu pacnonokeHuu pacTAHyTOH apMaTypbl B HECKOJBKO PSAJOB IO BBICOTE CEUYEHHUS B
U3ru0aeMbIX W BHELEHTPEHHO CXKAThIX D3JEMEHTaX IpHU e€o,r = 0,89 HampsokeHus s,
MOJICYMTaHHbIE 110 popMmynaM (66) u (67), JOTHKHBI YMHOXKAThCS HA KO3 PHUIUEHT 0, PABHBIH
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k r
4= —2
K- (68)
rae x = Chy; 3Hadenue ¢ onpeaensiercs no popmyne (70);
@) M ap - PACCTOSTHUS OT IEHTpa TSHKECTH IUIOMAAN CCUCHUSI COOTBETCTBEHHO BCEH apMaTyphl
S ¥ KpaiiHero psiia cTepKHei 10 Hanbolee pacTIHYTOrO BOJIOKHA O€TOHA.

3HaueHHEe HaNpsuKeHHs Oy + [y, a MpU MHOTOPSAIHOM PAacTAHYTOH apMmarype o0,Ss + [lg, He
JIOJKHO MPEBBIMIATE Rj e

PACUYET 2JEMEHTOB KEJE30BETOHHBIX KOHCTPYKIIMI1 IO
JE®OPMAIMSAM

OnpenesieHne KPUBU3HBI 7KeJ1€300€TOHHBIX 3JIEMEHTOB HA Y4acTKaxX 0e3 TpelH B
pacTAHYTOH 30HE

4.6. Pacuer 5>IEMEHTOB JKEJIE300€TOHHBIX KOHCTPYKUHMH W3 SYEHCTBIX OETOHOB IIO
nedopmarusaM Ha y9acTKax 0e3 TPEIIUH JAOHKEH MPOU3BOIUTHLCS C yUETOM YKazaHui mi. 4.23 -
4.26 CHulI 2.03.01-84.

OnpenesieHne KPUBU3HBI JKe1€300€ TOHHBIX 3JIEMEHTOB HA YYACTKAX ¢ TPEIIMHAMH B
PacTSIHyTOM 30He

4.7 (4.27). Ha y4acTkax, rae B pacTIHYTOW 30HE 00pa3yrOTCsl HOpMAaJIbHBIE K MTPOIOIBLHOM OCH
9JICMCHTAa  TPCIIUHEI, KPHUBU3HBI I/IBI‘I/IGaCMBIX n BHCHCHTPCHHO CXKaThbIX JJIECMCHTOB
IPSIMOYTOJIBHOTO CEYCHUS JOJDKHBI OIPEICIATHCS 110 (hopMyJIie

2 _ H-F:
r hl’ r“‘: lp.r *ﬂ“-ﬂov RE A, (69)

B dopmyme (69):

M - MOMEHT OTHOCUTEJIBHO OCH, HOPM@JIBHOM K IUIOCKOCTH JEHCTBUSI MOMEHTa M
IPOXOJAIIEH Yepe3 LEHTP TSHKECTH IUIOLAAM CEUEHUs apMaTypbl S, OT BCEX BHEIIHUX CHII,
pacrojOXKEHHBIX 0 OJHY CTOPOHY OT pacCMaTpuBaeMOro CEYeHus, M OT YyCHIusA
MPEIBAPUTEIILHOTO 00XaTus P,

Z - pacCTOSIHUE OT LIEHTPAa TSHKECTH IUIOLAAM CEUEHUS apMaTyphl S 1O TOYKU NPUIIOKCHHUS
PaBHOJCHCTBYIOIEH YCWINHA B C)KATOM 30HE CEUYEHUs HAJ TPEIIMHOW, OIpenersieMoe o
yKa3aHusM I1. 4.8;

Ws - K09 (OUIIMEHT, YIUTHIBAIONINA padOTy pacTIHyTOro O€TOHA HA y4acTKe C TPEIIMHAMH U
onpeensieMblil coriacHo 1. 4.8;

v - K09 (HUITUEHT, XapaKTePU3YIOINH YIIPYTOIUIACTHYECKOE COCTOSTHIE OETOHA CHKAaTOW 30HBI
Y IPUHUMAEMBIi 1o Tabun. 17;

Wp - KOD(POUIMEHT, YYUTHIBAIOIINN HEPABHOMEPHOCTh PACIIPENIEICHUs] KPAHEro CKaToro
BOJIOKHA O€TOHA IO JUIMHE y4acTKa C TPELUIMHAMU U TpUHUMaeMblil paBHbIM 0,7;

@7 - ko3 dunueHt, onpeaensemslii no popmyie (72);

¢ - OTHOCHTEJIbHAS BBICOTA CIKATOM 30HBI OETOHA, ONpeiessieMas COrJIaCHO YKa3aHusaM 1. 4.8;

Nt - PABHOJCHCTBYIOIAST TTPOJOIBHON CHIIBI N W YCHIIUS TIpeIBapHUTEIBHOr0 oOaTus P.
Jls 571eMEHTOB, BBINOJIHAEMbIX 0€3 MpeABApUTEIHHOIO HAMpPSDKEHHs, yCuiIne P NpuHUMaeTCs
PaBHBIM HYJIIO.

4.8 (4.28). 3nauenue ¢ BoIUUCISIETCS IO OpMyIIe

£= 1 . 15tg,
14+ 1+35+2) 11,520 _5
g Ay (70)

HO IPUHUMACTCA HE oonee 1.
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B dpopmyme (70):
5= —;

DRy .. (71)

a .

2 .

Wy ==
T b, (72)

2a'

1=-g|1-2%
o (73)

€stot - DKCUEHTPUCUTET CHIIbI N;; OTHOCUTEIBHO LEHTPA TSKECTH IUIOIAAN CEUEHUs
apMaTypsl S, COOTBETCTBYET 3aMeHsIoLeMy MOMeHTY M (1. 4.7) u onpenensercs no Gopmye

M
™ —
¥, (74)
3HayeHue z BIYHCIseTcs o popmyIie
hl
—t &

i X

(75)
JI71s1 BHEIIEHTPEHHO C)KAThIX AJIEMEHTOB BEJTMYMHA Z JOJKHA pUHUMAThCS He Oosee 0,97¢; /1.
Tabnuma 17
KoaddurmenTsi, yuntsiBaromnime
BJIMSIHUE MOJI3YYECTH SIUEUCTHIX
JIMUTeIbHOCTD JEHCTBHS . 0eTOHOB Ha nedopmaIuu
DneMeHThl KOHCTPYKITUI
Harpy3Ku 3JIEMCHTOB
0e3 TpenuH
C TpEIMHAMH V
Db2
1. Henponomxurensnoe Bce BuanI 2iieMeHTOB 1 0,45
JICUCTBUE
2. IIponomxurensHOe
JICUCTBUE TIPU  BJIAXKHOCTH
OKpY’Karolieu cpessl, %:
a)40-75 DJIeMEHTHI 0e3 2 0,2"
BEHTHWJIMPYEMbIX KaHAJIOB
DeMEHTHI c 3 0,1
BEHTWJIHPYEMbBIMU KaHATAMH
0) Hmwxke 40 DIIEeMEHTBI 0e3 2,5 0,15
BEHTWJIMPYEMBIX KaHAJIOB
DIIeMEHTBI c 3 0,1
BEHTWJIMPYEMBIMH KaHAJTaAMHU

*
I[OHYCKB.CTCH IOBBIIIATh 3HAYCHUA KOBq)(l)HL[I/ICHTa vV U CHUXKATb 3HAYCHHC K03(1)C1)I/II_[I/ICHT3

P& npu mponomKUTENEHOM NEHCTBUM HATPY3KH M BJIQKHOCTH OKpyKaromei cpemsl 50 % u
BBIILIE!

JUIS 3JIEMEHTOB 0€3 BEHTUJIMPYEMbIX KaHAJIOB V - He Ooutee 0,26;
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s, - He MeHee 1,5;
« « C BEHTUJIMPYEMBIMH KaHAJIaMH V - He Oonee 0,2;
s, - He MeHee 2.

[Ilpumeuanue. [nsg KOHCTPYKIUH, TOABEpPraeMbIX yCHJIEHHOW  KapOOHH3AIUU
(’KMBOTHOBOJYECKHE 3JaHMs) NPHU BIAKHOCTU OKpykarouieil cpeabl Bbie 60 %, 3HaueHUs

k03 dunuentoB v u Pl npUHUMAIOTCS COOTBETCTBEHHO He Goiee 0,1 u He MeHee 3.

4.9 (4.29). 3nauenue kodpduIMEeHTa W, IS ABYXCIONHBIX MPEIBAPUTEIHHO HAMPSIKECHHBIX
3JIEMEHTOB KOHCTPYKLUH onpeaenseTcs no popmyie

-4
, =125~ - .
¥ FuPa (35— 13?.;,;. L) (76)

HO MpUHHUMaeTcs He 6osee 1; mpu ATOM ciielyeT IPUHUMATh BETUUYUHY

S 5 12
kR w

Jlnis m3ruGaemMbIX 3J€MEHTOB, BBINOJIHAEMBIX 0€3 MpeIBapUTEIbHOIO HAMIPSKEHUS apMaTyphl,
MOCJICTHUH YWIEH B MpaBoi yacT GopMyisl (76) HomycKaeTcsi IPHHUMATH PAaBHBIM HYITIO.

B dpopmyne (76):

Jis - KOX(PQUIHMEHT, YyYWUTHIBAIOUIMN BJIMSHUAE JJIUTEIBHOCTH MACWCTBUS HArpy3Kd U
npuHuMaeMslii o tadia. 36 CHull 2.03.01-84;

€10t - M. hopmyry (74);

v (77)

HO He Ooree 1.

3necy Wy - cMm. dopmyny (138) CHull 2.03.01-84, momyckaercs mpuHHMAaTh 1o (Gopmyre
(58);

M, n M,, - cm. 1. 4.5 CHull 2.03.01-84 u 1. 4.2, mpu 5TOM 3a MOJOKHUTENIBHBIE IPHHUMAIOTCS
MOMEHTBI, BBI3BIBAIOIINE PACTSKEHHE B apMartype S.

J71st OTHOCITOMHBIX KOHCTPYKIMHI U3 siaeucToro 0eToHa (0e3 mpeaBapuTeIbHOrO HAMPSKEHUS )
3HAUEHUE Yy BEIYUCTSETCS 0 opMyIie

w, =05+ 'P.l‘l‘-i
- (78)
Ji1 - KOO GUIMEHT, TPUHUMAEMbIH paBHBIM:
IIPU HETIPOJOJIKUTEILHOM JIEHCTBUU HATPY3KH JJIS1 apMaTyphl:
nepuoandeckoro npoduis - 0,6;
raaakou - 0,7;
IIPU IPOJOJDKUTEIBHOM JIEHCTBUM HArpy3KH HE3aBUCUMO OT Mpoduis apmartypsl - 0,8.
M;er - MOMEHT, BOCIHPHHMMAEMBbIN CEUEHHEM JJIEMEHTAa M3 pacyera MO MPOYHOCTH IpH
pPAaCUYETHBIX CONPOTHUBIIECHHUSIX apMaTypbl U OETOHA JJIs PEAEIbHBIX COCTOSIHUN BTOPOM IPyIIIbI.

1

4.10 (4.30). [lonnas kpuBM3HA 7 ISl y4acTKa C TPEIIMHAMHU B PACTSIHYTOW 30HE JOJKHA

ompenensaThes 1o hopmyie
R
r i r r iy rl (79)
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[l]
rne A - KpuBM3HA OT HENMPOJODKUTENBHOTO NEHCTBUS BCEHW HArpy3KHM, Ha KOTOPYIO
HOPOM3BOJUTCS pacueT o aegopmanusam coriaacHo ykazanusam 1. 1.20 CHull 2.03.01-84;

f1

L'r 1 - KpI/IBI/ISHa oT HGHpOI[OJ‘I)KI/ITeJ'IBHOFO I[Gf/iCTBI/ISI IIOCTOSHHBIX U OJIUTCIIbHBIX Harpy301<;
'

|.r ¥ - KpI/IBI/IBHa oT HpOI[OJ'DKHTGJ‘IBHOFO I[Gf/iCTBI/IS[ IIOCTOSAHHBIX U OJIUTCIIBHBIX Harpy301<;

f1

L'r 4 - KpI/IBI/ISHa, O6yCJ'IOBJ'IeHHa}I BLIFI/I6OM 3JICMCHTA BCJICACTBUC ycaI[KI/I nu HOJ‘IBy‘leCTI/I

0eTOHa OT YCWJIHS MPEIBAPUTEIILHOrO 00XKaTHs U onpezensemas no ¢opmyie (158) ¢ yuerom
ykazanui . 4.25 CHull 2.03.01-84.

A G0 . Cl
KpuBuznsl [r L, \"hu \"'h onpenensioresa mo gpopmyne (69), mpu stom \Wh u \F

BBIYHCIISIOT MIPH 3HAYCHUAX W U V, OTBEYAIOIINX HEMPOJOIDKUTEILHOMY IEHCTBUIO HATPY3KH, a
[ : ]l
' - npu 3HaueHMAX w, U Vv, OTBEUAIONIUX IPOAOIKUTENLHOMY NAeHCTBUIO Harpysku. Ecimm

[ 1]1 [ l]
3Ha4YCHUA r n r T OKa3bIBaIOTCA OTpULATCIIbHBIMU, TO OHHU MIPUHUMAKOTCA PaBHBIMHU HYJIIO.
Onpenenenue nporu6oB

4.11 (4.31). Ilporud f,,, o0ycnoBieHHbl Aedopmarueit n3ruda, onpeaensercs mno Gopmynam:
. 1
-r. - JF .[:] d.:.
"= (80)

1
5 '"’[r]',' 1)
M

rae & - u3rubaronMii MOMEHT B CEYCHUU X OT JICHCTBUS CIUHUYHOW CHIIBI, IPHIIOKEHHOH 1O
HaIlpaBJICHUIO HCKOMOT'O MEPCMCIICHUS 3JICMCHTA B CCYCHUHU X 11O JJIMHC MPOJICTA, JJIsI KOTOPOTro
OTIpeIeTISIeTCS TPOTHO;

[ l]
f ]x _ nosjHas KpUBHM3HA DJIEMEHTA B CEUCHUHM X OT HArpPy3KH, IPH KOTOPOM ompenessercs

g
nporu6; 3navenus \f M onpenensiorcs mo popmyie (79), 3HaK NPUHUMAETCS B COOTBETCTBUH C
AMIOPOM KPUBU3HBIL;

my - KOOQPUIUEHT, 3aBUCSIIUNI OT XapaKTepa 3arpyKeHus, IPUHUMAEMbIi 10 Tabi. 4 mpu.
3;

[ - pacyeTHBIN POJIET U3THOAEMOT0 FIEMEHTA.

Jns m3rubaemMpIX SJIEMEHTOB TIOCTOSIHHOTO CEYEHHUs 0e3 IMpeIBapUTEIbHOTO HAIPSKEHHS
apMaTypbl, UMEIOIIUX TPEIIMHbl Ha KaXJOM YydYacTKe, B Ipelenax KOTOPOro H3ruOaromui
MOMEHT HE MEHSET 3HaKa, KPHBH3HY JOIYyCKAETCS BBIYUCIATH ISl HamOoliee HampsHpKeHHOTO
CeUeHUs, NPUHUMAs KPUBMU3HY [UIl OCTAJbHBIX CEUEHUM TaKOro ydacTKa M3MEHsIoUlencs
IPOTIOPIMOHATIHFHO 3HAYEHUSIM H3THOAI0IIETO MOMEHTA.
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5. KOHCTPYKTUBHBIE TPEBOBAHMUAA

5.1 (5.1). Ilpu mnpoeKkTHpoBaHUM OETOHHBIX M IKEJIe300€TOHHBIX KOHCTPYKUMH JUis
oOecrieyeHHs YCIOBUM MX HM3TOTOBJIEHUS, TPeOyeMOW [1OJITOBEYHOCTH M COBMECTHOM pabOThI
apMaTypsl M O€TOHa HAaJUIEKHUT BBINOJHATH KOHCTPYKTHUBHBIE TpeOOBaHMs, H3JI0XKEHHBIE B
HACTOALIEM pa3lere.

MUHHUMAJIBHBIE PASMEPBI CEYEHUSA DJIEMEHTOB

5.2 (5.2). MuHHMaNbHBIC pa3Mephl CEUCHUI OCTOHHBIX M JKEIC300CTOHHBIX JJIEMEHTOB W3
SAYEUCTHIX  OETOHOB, OlpeaensieMble U3 pacueTa MO JACUCTBYIONUM  YCHWIHSIM U
COOTBETCTBYIOIIIMM TPYIIAM TPEICIBHBIX COCTOSHHM, JODKHBI HA3HA4YaThCS C  YYETOM
SKOHOMHMYECKUX TpeOOBaHUN, HEOOXOAMMOCTH YyHU(UKAIUU omanyOouHbiX GopM U
apMHPOBAHMS, & TAKXKE YCIOBHIA MPUHITON TEXHOJIOTUN U3TOTOBJICHHUS KOHCTPYKITHIA.

Kpome Toro, pasmepsl cedeHHs] D3JIEMEHTOB IKEJIE€300€TOHHBIX KOHCTPYKUUN HOJKHBI
NPUHUMATBCS TaKUMH, YTOOBI COONIOAIMCH TPEOOBAHUSI B YAaCTH PACIIONOXKEHHUS apMaTyphl B
CeYeHUU (TOJNIIMHBI 3ALIUTHBIX CIIOEB OETOHA, PACCTOSHUS MEXIy CTepXKHSIMU U T.I.) U
AHKEPOBKH apMaTyphl.

5.3 (5.3). MuHuManpHas TONIIMHA COOPHBIX KEIE300€TOHHBIX IUIUT U3 SYEUCTHIX OCTOHOB
JIOJDKHA OTIPENICISIThCS U3 YCIOBUSL oOecrieueHus] TpeOOBaHUA K PACIIONIOKEHUIO apMaTyphl IO
TOJIIIMHE ITUTHI U COOJTIOIeHUs TpeOyeMOi TOJIIHUHBI 3aIlIUTHBIX CIIOEB OETOHA COTJIACHO II. 5.5.

I'nokocte [y/i cKaTbIX OETOHHBIX M JKEIE300€TOHHBIX DJIEMEHTOB U3 SYEUCTBIX OETOHOB
clenyeT npuHUMath He 6oiee 70.

[Ipu mpoekTHpoBaHWKM KOHCTPYKIUK M3 SYCHUCTBIX OSTOHOB HEOOXOJMMO HM30€raTh Pe3KOro
U3MEHEHHUsI Pa3MEpOB CEUCHUN DJIEMEHTOB, 00pa3oBaHUS THE3[, YETBEPTEW, a eClIu K€ OHU
HEN30E)KHBI, TO BCE BXOJISIINE YTIIbI JIOJDKHBI OBITh apMUPOBAHBI.

SAIIUTHBIN CJIOM BETOHA

54 (5.4). 3amuTHei cnoii OeroHa mns pabodell apmatypbl JOJDKEH OOecreYnBaTh
COBMECTHYIO paboTy apMmaTypbl ¢ OETOHOM Ha BCEX CTaAUAX pabOThl KOHCTPYKIUH, a Takke
3aIIUTy apMaTypbl OT BHEITHUX aTMOC(EpPHBIX, TEMIIEPaTYPHBIX U T.I. BO3JICHCTBUH.

5.5. TonmuHa 3aUTHOTO CJIOsl OETOHA MPUHUMAETCs B cooTBeTcTBHH ¢ 1. 5.5 CHull 2.03.01-
84 ne MeHee nuamerpa paboueil apMaTypbl U HE MEHEe, MM:

25 - st IpoIoNIbHOM pabodeit apMaTyphl B OAHOCIONHBIX 3JIEMEHTAaX KOHCTPYKIHMHA U 15 - B
JBYXCJIOWHBIX TUTMTaX TONmUHOW Oombine 100 MM mpu pacmonoxeHun padbodeil apmaTypsl B
cioe TspKenmoro OeToHa, a Takke Il apMaTypbl BHYTPEHHHMX NEPEropoJIoK HpHU CpeaHen
IUIOTHOCTH SMencToro Gerona Gosee 1000 kr/m’;

15 - nst monepeyHbIX CTEPIKHEN CBAPHBIX KAPKACOB IUTAT MEPEKPHITUI U CTEHOBBIX MAHEIIECH;

10 - ny1st aHKEpHOM apMaTypsbl;

B wu3rubaeMbIX M BHELEHTPEHHO CXAaTbIX JJIEMEHTaX KOHIBI MPOAOJIBHBIX CTEp>KHEH
HEHANPATAEMOW apMaTyphl IOJDKHBI OTCTOSTH OT TOpIia dJieMeHTa He Oojee yeM Ha 10 MM.

5.6. TommmHa 3amMTHOTO CJI0si OE€TOHA MJIsi MPEABAPUTEILHO HAMPSIKEHHBIX JIBYXCIOWHBIX
DJIEMEHTOB U3 SYCHCTOro OETOHA Ha ydacTKe 30HBI Mepefadd YCWIHA OT apMaTyphl Ha OSTOH
MpUHUMAETCA B cOOTBeTCTBUM ¢ Tt 5.7 u 5.8 CHull 2.03.01-84.

MHWUHHUMAJIBHBIE PACCTOAHUSA MEKAY CTEPKHAMMU APMATYPbI

5.7 (5.11). PaccTosiHusl B CBETY MEXKy CTEP)KHSIMHU apMaTypbl 110 BHICOTE U MIUPHUHE CEUCHUS
JIOJDKHBI 00ecrieunBaTh COBMECTHYIO padoTy apMmarypbl ¢ O€TOHOM M HA3HAYaThCS C YYETOM
ya00CcTBa YKJIAAKU M YIUIOTHEHHUs OETOHHOM CMecH; HJsl MpeIBApUTENIbHO HaMpPsKEHHBIX
KOHCTPYKLHUH JOJDKHBI TaK)K€ YUHUTBHIBATHCS CTENEHb MECTHOIO 00XaTusi OeToOHa W rabapuThl
HATSHKHOTO 000pYyHOBaHMs (JIOMKPATOB, 3aKMMOB U T.II.), @ TAK’K€ BO3MOXXHOCTb OOECIIeUeHUs
IPOXO’KJCHHUS IITHIKOBBIX BUOPATOPOB.

MuHMMaIbHOE PACCTOSIHUE B CBETY MEXKIY CTEPKHAMH MPOAOJBbHOM CKATOM apMatypsl U
IIPOJOJIBHON PACTSAHYTOW apMaTypbl IPUHUMAETCS] HE MEHEE TPEX TUaMETPOB U He MeHee 50 MMm.
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[Ipu cTecHEHHBIX YCIOBHUSX JOMYCKAETCs pacrojarath CTEPKHH apMaTypbl momnapHo (6e3
3a30pa MeXAy HUMH) TaKUM 00pa3oM, YTOOBI MPU OETOHUPOBAHUHU TOPU3OHTANILHBIE CIIAPEHHBIC
CTEP>KHH HaXOAMIIUCh OJUH HAJ IPYTUM.

[Ilpumeuanue. PaccrossHue B CBETy MEXIYy CTEPXKHIMHU IEPUOAUYECKOrO MNpoduiis
IPUHUMAETCS IO HOMUHAJILHOMY JaMeTpy 0e3 yueTa BBICTYIIOB U pedep.

5.8. PaccTosiHuMe Mexay MONepeyHbIMH aHKEPHBIMU CTEPKHSAMU B CBETY NPUHUMAETCS HE
MeHee 50 MM; paccTOsiHME OT Hayajda ONAacHOW HAaKJIOHHOM TpemMHbl A0 Oinxkaiiiiero
pacueTHOro aHKEPHOTO (MOMEePEeYHOro) cTepxkHs npuHuMaeTcs He Menee 100 mm (uept. 11).

a)
510, > 50

fi)

Yepr. 11. [Ipumepbl aHKePOBKH apMAaTYPhbI IIMT U3 TYEHCTOro 0eTOHA HA ONOpax
PACTAHYTBIX CTEPKHEel

@ - BapHaHT, IPU KOTOPOM JIBa WJIH OOJIbIIIEE YUCIIO PACUETHBIX aHKEPYIOIIUX CTEPIKHEH,
pacnojiararuxcs B peesax OopHOro y4acTka, IPUBapUBaOT C OJTHOM CTOPOHBI
MPOJOIBHBIX pa0OYUX CTEPKHEH; O - BApUaHT, IPU KOTOPOM ITH K€ aHKEPYIOLIUE CTEPKHU
MIPUBAPHUBAIOTCSA C IBYX CTOPOH MPOJIOIBHBIX PA0OUYMX CTEp)KHEH; / - pacyeTHbIe aHKEPYIOIINe
CTepXHH; 2 - HAKJIIOHHAs! TPEIINHA

AHKEPOBKA APMATYPbI

5.9. AHKepoBKa apmaTyphl, PacHOJIO)KCHHOW B TSKEJIOM cJioe OeTOHa JIBYXCIIOWHBIX
AJIEMEHTOB KOHCTPYKIHI, TPOU3BOAUTCS B cCOOTBETCTBMH ¢ . 5.13 - 5.15 CHulI 2.03.01-84.

AHKepoBKa paboueil apMaTyphl, paclioJIOKEHHON B OJHOCIOWHBIX JJIEMEHTaX KOHCTPYKIIUH,
IIPOU3BOJUTCS C MOMOLIBIO IPUBAPEHHBIX K HEM MONEPEUHBIX CTEPHKHEM.

Yucno ¥ JauamMeTp aHKEPYIOIIMX TOMEPEeYHBbIX CTEep)KHEH OIpeaenseTcss pacyeToM B
COOTBETCTBUH C TPEOOBAHUSIMH, U3JI0KEHHBIMU B 1. 3.27 - 3.28.

HaiinenHoe mno pacyeTy YHCIO aHKEPYIOUIMX TMOMEPEYHbIX CTEpPKHEH pa3MeliaeTcs Ha
ydacTKax OT TOpLa 3JIeMEHTa /10 Hayaja HauboJiee OMAcCHOTO HAKIOHHOTO CEYeHHs (CM. 4epT.
11).

[Ipu 3TOM paccrosiHME MEXIY MONEPEUYHBIMU CTEPKHSAMHU YCTAHABINBAETCS B COOTBETCTBUU C
n. 5.8, a paccTosiHME OT KOHIIA AHKEPYEMbIX CTEp)KHEH /10 MEpPBOT0 IMONEPEYHOTO CTEP)KHS
npuHuMaetcs He 6onee 10 Mm.

B npenenax omopHOro ydactka M3ru0aeMbIX JIEMEHTOB (32 TPAaHBIO OMOPBI) PACIOIaraeTcs
HE MEHEE IBYX PACUETHBIX MOMEPEUHBIX CTEPIKHEH.

JIyTiHA OTIOPHOTO yYacTKa M3rH0AaeMbIX AJIEMEHTOB TpuHUMaeTcs He MeHee 1/100 ux quHbl 1
HE MEHee 7 CM.

Ecin mo pacuery ycTaHOBKa MONEPEYHBIX AHKEPHBIX CTEpP)KHEW He Tpedyercs, TO IO
KOHCTPYKTUBHBIM TPeOOBaHUSAM K Ka)XJAOMY IMPOJOJILHOMY CTEPIKHIO MPUBAPUBAECTCS XOTSA OBl
OJIVH IIOIIEPEYHBbIN aHKEPHBIN CTEP/KEHb.
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[Ipr HEBO3MOKXHOCTH BHITIOJIHUTH YCIIOBHSI HACTOSIIETO MYHKTA, a TAKXKE Ui TOBBIIICHHS
CTETICHN HA/Ie)KHOCTH 3a/ICJIKH KOHIIOB PACTSAHYTHIX paOd0unX CTEp)KHEH (eciu 3To TpedyeTcs 1o
pacueTy) Ha WX KOHIAX IPEIyCMaTPUBAIOTCS CIENHATbHBIE AaHKEPBI, yCTaHABJIWBAEMbIE IIO
pacdeTy Ha cMsATHE OSTOHA IO/ AHKEPaMH.

5.10 (5.15). Hnsa oOecriedyeHUs aHKEPOBKM BCEX MPOJOJIbHBIX CTEp)KHEH apmarypsl,
3aBOJIMMBIX 3a TPaHb OMOPHI, HA KPAHUX CBOOOIHBIX OMOPAaX M3rHOAEMBIX 3JIEMEHTOB JOJKHBI
BBITIOJTHATHCS CIIETYIOIINe TPeOOBAHNS:

a) eciu coOmomaeTcs ycnoBue (44), AMMHA 3aIycka PacTSHYTHIX CTEP)KHEH 32 BHYTPEHHIOIO
rpaHb CBOOOIHOM OIOPHI TOJDKHA COCTABIIATh HE MeHee Sd U He MeHee 7 CM;

0) ecnu ycnoBue (44) He coOmromaercs, AJMHA 3allyCKa CTEP)KHEH 3a BHYTPEHHIOID 4YacTh
CBOOOJHOM OTOPHI 10JKHA ObITH HE MeHee 10d.

[Ipn pacronoXeHuN apMaTypbl B TSDKEJIOM CJIO€ OETOHA JBYXCIOWHBIX KOHCTPYKIMH JJTHHA
30HBI aHKEPOBKH /4, onpeaensiercs coraacHo 1. 5.14 CHull 2.03.01-84.

5.11. VY KOHIIOB HpeBapUTENIbHO HANpSKEHHBIX JBYXCIOMHBIX 3JIEMEHTOB JOJDKHA OBITh
yCTaHOBJICHA KOHCTPYKTHBHAsl IIOTIEpEYHAsl apMarypa, OXBaTHIBAIOUIAas BCE HaNpsATacMble
CTEp>KHH U BBITIOJIHCHHAS B BUJIEC OTAEIBHBIX CTEPIKHEH MM CETOK KOPHITOOOPa3HOH (hOPMBI.

[Inomans cedeHus: MomepevHON apMaTypbl JOJDKHA COCTaBIATH HE MeHee 2 % IUIOIIau
HaIpsAraeMoi apMaTypsl Ha AnuHe 2/,, Ho He MeHee 50 cM OT I'paHu ONOPBI.

IMPOAOJIBHOE APMUPOBAHUE 3JIEMEHTOB

5.12. Jlnsg apMHpOBaHUS 3JIEMEHTOB KOHCTPYKIMI M3 SYEHCTOTO OETOHA HEHAampsiraeMoi
apMaTypo# JI0JKHA MpeayCcMaTpUBaThcs TOJBKO CBapHas apMarypa B BUJAE IUIOCKUX CETOK WU
00BEMHBIX KapKacoB. Apmarypa B BHUJE OTIENbHBIX CTEPKHEH WM BS3aHBIX KapKacoB
JIOTTYCKAaeTCsl K MPUMEHEHUIO U1 pa0OThl HA MECTHBIC YCUIUs (HAIpUMeEp, B yIJIaX MPOEMOB U
T.1.). YCTPOMCTBO KPIOKOB HAa KOHIIAX pa0OUnX CTEpP:KHEU HE pEeKOMEHIYeTCsl.

5.13. MuHuManbHbIN MPOLEHT MPOJOJbHON pabouel apmarypsl (B MPOLIEHTAaX OT IUIOIIAIU
ceueHHs OETOHA) KeIe300€TOHHBIX KOHCTPYKLIMHA W3 SYEUCTOro OeToHa NPUHUMAETCS B
cooTBeTcTBUH ¢ 1. 5.16 1 Tabs. 38 CHull 2.03.01-84 u He meHee:

JUIsL TIPOJIOJIBHOM apMatypbl S B M3TMOAeMbIX M BHEIEHTPEHHO CXKaThIX AJIEMEHTaxX Mpu
pacueTe Ha OCHOBHbIE Harpy3ku - 0,05;

TO K€, TPU pacueTe MO MPOYHOCTH B CBOEH IUIOCKOCTH, a TaKKe Ha COOCTBEHHBIH BeC MpHU
pacnanyOke u MoHTaxe - 0,03;

JUIsT KOHCTPYKTUBHOM apmaTtypel S u §', ycraHaBiamBaeMod 0e3 pacdera B CXKaThIX U
n3rubaeMeIx sneMenTax - 0,02.

Yuciio cTepyKHEW CKaToW W pacTSHYTOHM pabodeil apMaTypbl B IUIMTaX JOHKHO OBITH HE
MeHee Tpex Ha | M mupuHbl WIMThl. Cxkaras apmaTypa, BBOAMMAs B pacueT 3JIEMEHTOB W3
SYENCTOT0 OeTOHA Ki1accoB BS u HIKe, IpUHUMAETCS AMAMETPOM HE MEeHee 6 MM.

5.14. B cootBerctBuu ¢ 1. 5.17 CHull 2.03.01-84 B 0AHOCTONHBIX 3JIEMEHTAX U3 STYEHCTOrO
0cTOHa MaKCHUMaJIbHBIA JMAMeTp pabodeil apMaTypsl HE JOJDKEH MpeBbIIaTh, MM: 16 - mpu
6erone kinaccoB B10 u nmxke u 20 - npu 6eToHe kiaccoB B12,5 u Bhine.

INOINEPEYHOE APMUPOBAHUE 3JIEMEHTOB

5.15 (5.22). Y Bcex MOBEPXHOCTEH Kee300€TOHHBIX 3JIEMEHTOB, BOJIM3M KOTOPHIX CTaBUTCS
IpOJIOJIbHAS apMaTypa, MpeAyCMaTpUBAETCS TakKKe IONepedyHas apMmaTypa, OXBaThIBaroLlas
KpalHHE MIPOJOJIbHBIE CTEPKHHU.

PaccrosiHne Mexay CTEpKHSIMH MONEPEYHOM apMaTypbl, YCTaHABIMBAEMOW KOHCTPYKTHUBHO
napajvieJbHO MOBEPXHOCTAM IUTUT U MEXIY MOMNEPEYHON apMaTypoil B BUJIE BEPTHKAIbHBIX
XOMYTOB B IUTUTaxX W MaHEIAX, TOJDKHO OBITh He Oosiee 600 MM 1 He OoJsiee YIBOCHHON IIUPUHBI
CpaHH JIEMEHTA.

B cTeHoBBIX maHensix BeIcOTON Oosiee 600 MM JOITyCKaeTCsl YBETUIMBATh PACCTOSTHUE MEXTY
KOHCTPYKTUBHBIMU BEPTUKAIBHBIMH CTEPXKHIMHU B LIEHTpE npoJjera (Ha paccTtosnue 1/4 ot onop)
1o 1200 mm.

NormaCS® (NRMS10-01673) WWWw.normacs.ru 14.08.2008 17:31



TTocobue k CHull 2.03.01-84 [Tocobue mo mpoeKTUPOBAHUIO OETOHHBIX U JKEIEe300€TOHHBIX KOHCTPYKIUH U3 SYEHCTHIX OETOHOB
40

[Ipyn apmupoBaHUM 3JIEMEHTOB KapKacaMM-JIECEHKaMH pacCTOSHUE MEXAY I[ONEpEeYHbIMU
KOHCTPYKTUBHBIMU CTEpXHSIMM B Kapkacax HOJDKHO ObITh He 0ojiee YJIBOEHHOW BBICOTHI
norepevyHoro crepxHs, He 6oaee 500 mm u He 60mee 40d.

5.16. PacctosiHue MeXIQy CTEp)KHSAMH IOINEPEYHOM apMarypbl, ONPENEIsIEMOe pacyeToM Ha
MOTIEPEYHYI0 CHJIYy, YCTAHaBIMBAaETCS B COOTBETCTBUU C OTHUM pacyeTOM, HO HE MEHee
YKa3aHHOTO B 1. 5.15.

5.17. B 1BYXCIOHHBIX  SYEMCTOOETOHHBIX  JJIEMEHTaX IONEPEYHYI  apmarypy,
YCTaHABIIMBAEMYIO Ha CABUT MEXIY ABYMs CIOSMH, PEKOMEHIYETCS BBINOIHITh BEPTUKAIbHOU
B ciaydae npodwiIMpoBaHHOW  (peOpPHCTOH)  TIOBEPXHOCTH  COMNPSDKCHHSI  HIDKHETO
XKeNe300€TOHHOTO CJI0Sl U HAaKJIOHHOH B ciTyyae IIaJKoW OBEPXHOCTH COMPSIKEHHUS.

CBAPHBIE COEAUHEHUA APMATYPbBI

5.18. YcTpoilcTBO CTHIKOB paboueil apMaTypbl BHAXJIECTKy 0€3 CBapKu, a TaKkXke OOpbIB
CTEp)KHEH pabodeil apMaTypsl B MpoJieTe M3THMOAEMBIX 3JIEMEHTOB M TI0 BBICOTE BHEIICHTPEHHO
CKaThIX ATIEMEHTOB U3 SYEHCTOTO OETOHA HE PEKOMEH Ty ETCS.

JlommyckaeTcsi CTHIKOBAHHME CBApHBIX CETOK BHAXJIECTKy HE B paboueM HampaBlieHUU
(Hampumep, B IOTIEPEYHOM 7151 6aTTOYHBIX peOPUCTHIX U MIIOCKUX ILJTHT).

5.19. CBapHble COeIMHEHUS apMaTyphl U 3aKJIAIHBIX JETalel B KOHCTPYKIUAX U3 STYEHCTOTO
0eToHa MPOM3BOMAST B COOTBETCTBUU C mil. 5.32 - 5.41 CHull 2.03.01-84.

CTBIKH DJIEMEHTOB CBOPHBIX KOHCTPYKIIUHA

5.20. Crbikd COOpHBIX JJIEMEHTOB U3 SYEHUCTHIX OETOHOB BBHINOJHSIOTCA C YYETOM
TpeboBanwmii nm. 5.42 - 5.45 CHull 2.03.01-84.

OTAEJIBHBIE KOHCTPYKTUBHBIE TPEBOBAHUA

5.21. Tlpu NpOEKTUPOBAHUU OTHOCIOWHBIX 3JIEMEHTOB KOHCTPYKIIMH M3 SIYEUCTHIX OCTOHOB
HE00XOIMMO BBINIOJIHATH KOHCTPYKTUBHBIE TpeOOBaHUS B COOTBETCTBUH ¢ M. 5.47 - 5.52 CHull
2.03.01-84, npu npOEKTUPOBAHUU JBYXCIOWHBIX MPEABAPUTEIBLHO HAIMPSHKEHHBIX KOHCTPYKLIUN
TpeboBanus mm. 5.53, 5.57, 5.58, 5.61 CHull 2.03.01-84.

5.22. MuHMManbHas IUpUHA (AJTMHA) TPOCTEHKOB B KPYMHOOJOYHBIX 3IaHUAX U3
SYEUCTOOCTOHHBIX AJIEMEHTOB MpUHUMaeTcs He MeHee 50 cM B Hecymux U He meHee 40 cM B
CaMOHECYIIMX CTE€HaX; B CAMOHECYIIUX CTEHOBBIX MAHENSIX M3 SUEUCTOro OeTOHA pa3MepoM Ha
KOMHATY PEKOMEHYETCSI MUHUMalbHas IMUPHUHA MPOoCcTeHKa 50 cM.

5.23. CreHoOBBIE IAHENM BBICOTOM B OAMH 3TaX NPU HAIMYUU B HUX I[POEMOB CJIEAYET
apMUpPOBATh KAPKacoOM IO KOHTYpPY IPOEMOB.

5.24. Tlpu ycTpoiicTBe B MaHENSAX YCTYNOB JJsl ONMPAaHUS HA HUX IEPEMBIUEK YCTYIIbI
JIOJKHBI apMHUPOBATHCS ABYMS CTEPKHIMHU WM CETKAMH; AMAMETDP CTEPXKHEH MPUHUMAETCS HE
MeHee 8 MM.

5.25. YcuneHue ONMOPHBIX CEYEHHM BHELEHTPEHHO CXKATBIX AJIEMEHTOB KOHCTPYKTUBHOM
apMaTypoi OCYLIECTBIISIETCS YCTAHOBKOM y TOpPILA 3JIEMEHTA CBApHBIX CETOK YMCIOM HE MEHEE
JIBYX TPU PACCTOSHHUSAX MEXKIy HHMH TI0 BBICOTE He Oosiee 7 cm. Jluamerp cTepkHel
IIPUHHUMAETCS HE MeHee 4 MM, pa3Mep SUYEHKHU - HE MEHEE 7 CM, TOJIIUHA 3aIUTHOTO CJIOSl CETKU
y TOPIIOB TIAaHEJH JT0DKHA ObITh HEe 60see 20 MM.

IMTPUJIOXXEHME 1
PABHOBUJHOCTHU AYEUCTBIX BETOHOB

Cornacao I'OCT 25485-82 OerToHBI MOApa3AESAIOTCS IO YCIOBUSAM TBEPJACHMSA, BUIAM
OpooOpa30BaHMs U BUAAM BSOKYIIMX M KPEMHE3EMHCTHIX KOMIIOHEHTOB.

[lo ycrnoBusiM TBepAEHUS OHU TOJPA3JCIAIOTCA Ha aBTOKJIABHbIC (TBEpICIOIIME B Cpele
HACBIIICHHOTO BOJSHOTO Tapa MpW JaBJICHUH BBIIIE aTMOC(HEPHOr0) M Ha HEABTOKJIABHBIC,
TBEpJCIOIIME IPH aTMOC(GEpHOM [ABJICHWU B IapOBOHM cCpele WIM IyTeM I[PUMEHEHHS
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AJIEKTpOIporpeBa. Jlsi HEABTOKIABHBIX SYEHCTBHIX OCTOHOB MPHUMEHSETCS TaKXke 00O0rpeB ¢
MIOMOIIIBIO AJIEKTPOHATPEBATEIBHBIX U JPYTUX MTPUOOPOB.

[To BuIy mopooOpa3zoBareseit, HEOOXOAUMBIX JIJISi CO3JaHUS TOPUCTOU CTPYKTYPHI, SIMCUCTHIC
OCTOHBI MOAPA3ACISAIOTCS Ha Ta300€TOHBI (BCITyYHUBACMBIC TPH ITOMOIIHM ATFOMUHUEBOW Ty IPbI)
Y Ha MIEHOOETOHBI, M3TOTOBJISIEMBIE C IIOMOIILIO PA3IMYHBIX TICHOOOpa30BaTEIICH.

B kauecTBe KpEeMHE3E€MHCTOTO KOMIIOHEHTA MPHUMEHSIOTCS TOHKOMOJIOTBIC KBapIIEBBIC WIIH
IIOJICBOLIIMATHBIC IIECKU U 30JIbI TCIIJIOBBIX BHGKTPOCTB,HHI/II\/JI, a TaKXE Apyruc BTOPUYHBIC
IPOIYKTHI (OTXOJIbI) IPOMBIIIIJICHHOCTH.

HpI/IMeHHIOTCH ciIcayromue BHUAbI OCHOBHBIX  BSDKYIIUX! INEMCHTHOC, HU3BECTKOBOC,
cMelaHHoe (IIEMEHTHO-U3BECTKOBOE), CIAHIIE30JIbHOE (M3 BBICOKOOCHOBHBIX 30J1) U IIIAKOBOE.
I[pyrne COUCTaHUA 3TUX BUJAOB BSDKYHIUX, a4 TAKXKC T'MIICA, HICIIOYM WU OCHOBHBIX XHUMHYCCKUX
N00ABOK perIaMEHTHPYIOTCST MHCTPYKIIUEH MO WU3rOTOBICHHUIO M3ICIUN M3 SYCHCTOrO0 OCTOHA
(CH 277-80).

B cooTBeTcTBHM ¢ yKa3aHHBIMHU TISTHIO OCHOBHBIMH BHJAMH BSDKYIIUX M TMPH Pa3IHYHBIX
COUCTaHUAX HUX C OCHOBHBIMU KPCMHC3CMUCTBIMU KOMIIOHCHTAMU (HGCOK 501051 30J'Ia) n
nopooOpa3oBareysiMi  (Ta3 WM TI€HA) Pa3IHYaAIOTCS CIEAYIONIME MSATh TPYII OCHOBHBIX
pa3H0BI/IILHOCTCI\/JI COBPCMCHHBIX AYCUCTBIX OETOHOB:

Ha IIEMEHTHOM BSDKYIIEM, B TOM YHCJIEe C J00aBKOW WU3BeCTH (ra300€TOH, MEHOOETOH,
ra3o30J100€TOH U EHO30J100€TOH);

Ha M3BECTKOBOM (CHJIMKATHOM) BSDKYIIEM, B TOM 4YHCIe C JIOOaBKOW THIICAa, IIEMEHTA WIIH
nuiaka (Ta30CUIINKaT, IEHOCHIINKAT, Ta3030JI0CHITNKAT, Ta30CHIINKAIIBIINT),

Ha CMEIIAHHOM (M3BECTKOBO-I[EMEHTHOM) BSDKYIIEM, B TOM 4YHCJIEC C J00aBKOH ILIaKa
(ra30CMIIMKaTOOCTOH, ra3030JI0CHITMKATOOCTOH, TICHOCHITMKATOOSTOH U JIp.);

Ha IJJAKOBOM BSDKYyIIEM (B BHJIE MOJIOTOTO TPaHYJIMPOBAHHOIO IIUIAKa) B COYCTAHHH C
M3BECTBIO, THIICOM HIIH IIIEJI0YbI0 (ra301LIaK00EeTOH, MEHONIAKOOCTOH, ra3030JI0IIIaKO0ETOH 1
7p.);

Ha CJIAHIIE30JIbHOM BSDKYIIEM B BHJIE BBICOKOOCHOBHOH 30JIbI (Ta30CIIAHIE30I00€TOH U
MIEHOCIAaHIIE30JI00€TOH).

Ha3BaHusi OCHOBHBIX pa3HOBHIHOCTEH SYEHCTHIX OETOHOB NMpHUBEIEHBI B Ta0MI. 1.

Tabnuna 1
KpeMHueszemuctslii
CoxpalleHHOe Ha3BaHUE ITopooGpa3zoBarens
KOMIIOHEHT
Ha yemenmnom easxcywem
["a3o0eTon [Tecox ["azo06pazoBarenb
I'az030106€TOH 3oma TOC 7
[TenoGeton [Tecox [Tenoob6pasoBarenb
Ileno3zonoberon 3ona TOC ”?

Ha uzeecmxosom (cunukamuom) éasxicyuem
l'azocunukar ITecox ["azoo0pazoBarens
[lenocunukar ? [Tenoob6pasoBarenb
lNazo3omocunukar 3ona TOC ["a3000pazoBarenb
Ileno3zonocunukar To xe [Tenoob6pa3oBarenb
['a30CHINKATBIUT ITecox ["a3000pazoBarenb

Ha cmewannom (u36ecmro6o-yemeHmnHom) saicyujem
lMazocunukarobeTon [Tecok ["azoo0pazoBarens
[TenocunukaTo6eTOH ”? ITenooOpa3oBarenb
lMazocunukarobeTon 3ona TOC ["azoo0pazoBarens
[TenozonocunukaroOeToH To xe [Tenoob6pa3oBarenb

Ha winakoeom esacyuem
["a3onutako6eToH [Tecox ["azoo6pazoBarenb
[TenonurakobeTon ”? [TenoobpazoBarenb
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KpemuezemucTsiit
CoxkpallleHHOe Ha3BaHUE [TopooGpa3zoBatens
KOMITOHEHT
lNazonniako3omo0eToH 3ona TOC ["azoo0pazoBarens
[Tenomnako30m00eToH To xe [TenooOpasoBarenb
Ha cnanyezonvrnom (8b1cOKOOCHO8HOM) 8531CYUWEM
I"a3ocnanne3onobeTon ITecox ["a3o00pa3oBaTens
[NenocnanIe30100€TOH ” ITenoobpazoBaresnb

! Ha rasocumukansiut TOCT 25485-82 He pacrpoCTpaHaeTCs.

N3 »5TUX pa3HOBUIAHOCTEM B KadyeCTBE HEABTOKJIABHBIX PEKOMEHIYIOTCS B OCHOBHOM
STUEUCThIC OETOHBI Ha IIEMEHTHOM U IIJJAKOBOM BSDKYIIEM: Ta300€TOH U TEHOOETOH,
ra3030JI00€TOH, IICHO30J100€TOH, ra301LIAK00ETOH U T. .

VYkazaHHbld B TaOJMIE Ta30CHIMKAIBIUT SIBISICTCS PA3HOBUIHOCTBHIO TazocwiukaTta. OH
OTJIMYAETCS OT Ta30CUJIMKaTa CrocoOoM MoMoJia Tecka - B JAC3UHTErpaTope BMECTO OOBIYHOMN
IapoBOii MeNbHHIIBL. BcenmeactBue Oonee rpyOoro mnoMona TecKa B JIE3HHTErPaTope
ra30CUIMKAIBIINT SBIISECTCS 00JIee TSHKEIBIM MaTEPHaIOM, YeM ra30CHUITUKAT.

Pa3HOBHIHOCTH SIYEUCTBHIX OETOHOB MO 00IACTSAM MpUMEHEHUs (10 Ha3HAYCHHUIO), IPOYHOCTH
U cpeaHed moTHOcTH Takxke peraameHtupyrorcs ['OCT 25485-82. B I'OCTe ykaszaHo, 4TO
aBTOKJIaBHBIE OeTOHBI co cpenaHeil mmotHocThio D300 (I1n1300) m D400 (I11400) sBhsttoTcs
TEIJION30JISIITMOHHBIMUA, O0€TOHBI C IIoTHOCThIO oT D500 (I1n500) mo D900 (I11900) -
KOHCTPYKUHMOHHO-TEIUION30/sIoHHbiMH, a oT D1000 (I1n1000) mo D1200 (I1n1200) -
KOHCTPYKIIMOHHBIMH.

Jlist Kakaoi M3 ATUX TUIOTHOCTEH /Ui aBTOKJIABHBIX OSTOHOB MPEIyCMOTPEHO TPHU Kiacca
OeTOHA 10 MPOYHOCTH Ha cxkatue B (Tpu mapku 6eToHa M mo mpOYHOCTH Ha C)KaTHE), KOTOPHIS
JOJKHBI 00ECTICYNBATHCS 3aBOJIAMHU.

JI71s1 HeaBTOKJIaBHBIX SIMEUCTHIX OETOHOB IIPEIYyCMOTPEHA Tpafaliis Ha ABE Pa3HOBUIHOCTH I10
MPOYHOCTH, KOTOPHIE YACTUYHO COBIAAIOT C MPOYHOCTSIMH aBTOKJIABHBIX SYEUCTHIX OETOHOB.

Pa3HOBHIHOCTH KOHCTPYKIIMOHHO-TETUIOM3OJIAIIMOHHBIX ¥ KOHCTPYKIIMOHHBIX STYCHCTHIX
0eTOHOB MpUBEICHBI B Ta0M. 2.

Tabnuma 2
Mapku 6€TOHOB IO MPOYHOCTH MPH OCEBOM ckaTuu (M) u Ki1acchl 1o
Mapxku GeToHa mo MPpOYHOCTH Ha cxarue (B) nis 6eTtoHoB
cpenHeit aBTOKJIABHBIX U MPEUMYIIECTBEHHO
aBTOKJIABHBIX
motaoctu D (Ihn) HEaBTOKJIABHBIX HEaBTOKJIABHBIX
MapKa KJIacC Mapka KJIacC Mapka KJIacC
1 2 3 4 5 6 7
Koucmpykyuonno-mennousonsayuonHole 6emonvl
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 MI100 B7,5 M75 B5 M50 B3,5
Koncmpyxkyuonnvie 6emonoi
1000 MI150 B10 MI100 B7,5 M75 B5
1100 M200 B15 M150 B10 M100 B7,5
1200 - - M200 B15 MI150 B10

ﬂaHHaH rpaganus aBTOKJIaBHBIX AYCHUCTBIX OETOHOB Ha TpHU pa3HOBUJHOCTH I10 IIPOYHOCTHU HA

CXKATUE XAPAKTEPU3YET TEXHOJIOTMYECKUU YPOBEHb KaXJOr0 MPENINPUATHSA, BUJ U KAadeCTBO
UCXOJHOTO CBIPbS.
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JIisi mepeioBhIX MPEANPHUATHH, BBITYCKAOMUX KOHCTPYKIIMH M3 ABTOKJIABHBIX SYCHCTHIX
0ETOHOB, pEeKOMEHYeTCsl MPOSKTUPOBATh UX B pacueTe Ha MOBBIIICHHBIE KIACCHl (MapKH) AJs
K2)KI0W TUIOTHOCTH O€TOHA, MPUBEACHHBIE B Ta0. 2 (rpadsl 2 u 3).

JIns MHOTMX TpEANpUSATHH, BBIMYCKAIOIIUX OCBOSCHHBIE B HACTOAIIEE BpPEMS aBTOKJIABHBIC
SYEUCThIE 0€TOHBI OOBIYHON MPOYHOCTH, CIIEAYET MPUHUMATH KJIACCHI (M MAapKH), TPUBEICHHBIC
B Tabmn. 2 (rpadsr 4 u 5). HeaBToK/IaBHBIE sUEUCThIE OETOHBI HU3KUX MPOYHOCTEH (CM. Tabi. 2)
MOTYT HMCIOJIb30BaTh JUIIb B MAJIOHATPYKEHHBIX 3JIEMEHTAX, B KOTOPBIX HE Tpebyercs Ooiiee
BBICOKAsl IPOYHOCTH OETOHA.

Cornacao I'OCT 25485-82, HeaBTOKIJIaBHBIE STUEUCTHIE OSTOHBI JOJIKHBI COOTBETCTBOBATE I10
MPOYHOCTH Ha CKaTHe KiiaccaM (M MapKaM), IPUBEICHHBIM B MOCIEAHUX YEThIpeX rpadax Tadir.
2.

3amaHusl Ha TPOEKTUPOBAHNE KOHCTPYKIMI U3 SYEHCTHIX OETOHOB BO BCEX CIy4asX JOJKHBI
CO/IEpaTh KOHKPETHBIC YyKa3aHUs, Ha MPEANPUITHS KAKOTO TEXHOJOTUYECKOTO YPOBHS
OPUEHTHPOBAaH JMJAaHHBIM TPOEKT: Ha MPEANPUATHSA, BBIMYCKAIOIIUE SYEUCThIE OETOHBI
MOBBIIICHHOW, 0OBIYHOM MJTM TTOHMYKEHHOM MPOYHOCTH.

TpebGoBanusi K SYEHCTHIM OETOHAM TI0 MOPO3OCTOMKOCTH, TO Kod(hduireHtam
TETUIONPOBOAHOCTH U MOPONPOHUIIAEMOCTH, a TAaK)K€ MAKCHMAJIbHBIC BEJIMUUHBI COPOIIMOHHON
BJIAXXHOCTH U ycanku npuHumarorcs no I'OCT 25485-82.

I[MPUJIOXEHUE 2

PACYET STMEMCTOBETOHHBIX 3JIEMEHTOB IPSIMOYT' OJIbHOT'O CEYEHHS
HA JEUCTBHUE C)KUMAIOIIEN ITPOJIOJIBHOM CHJIBI

Pacuer ckaThix OCTOHHBIX JJIEMEHTOB MPSIMOYTOJBHOTO CeYeHus (B TOM 4YHCIC
APMHUPOBAHHBIX CHMMETPUYHON KOHCTPYKTHUBHOW apMaTypol) IPH BEIUYHHE SKCIICHTPHCHTETA
0 <ey [J0,225h (cm. m. 1.18) u pacuetHoi mmune ly [ 20h, momyckaercs MPOU3BOIUTH U3
YCIIOBUS

N £ appRpAyo, (1)

rae [ = 0,85 - qy1st aBTOKJIaBHBIX STYCUCTHIX OCTOHOB;
a=0,75 - 111 HEaBTOKJIABHBIX STYEHCTHIX OCTOHOB;
A - nnomaak NonepeyHoro CEeYeHus JIEMEHTA;
Wo - KOO DHUIMEHT, YIUTHIBAIONTUHN BIUSHUE YKCIICHTPUCUTETA U TPUHUMAEMBIN paBHBIM

A (2)
15 - K03 PULIMEHT, TIPUHUMAEMBIH 1O CIEAYIONIeH Tabauie:
Koaddurment ¢, npu ly/h
N/N <6 8 10 12 14 16 18 20
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
Obo3Hnauenus, npunamoie 8 madbauye.
N, - IpoIoNIbHAS CKUMAFOIIAS CHJIA OT JICHCTBHUS TIOCTOSIHHBIX M JJTUTEILHBIX HATPY30K;
N - mpomoipHas CWwia OT JCWCTBHS BCEX HArpy30K (IMOCTOSHHBIX, JJIATSIBHBIX H

KPaTKOBPEMEHHBIX).

[Ipumeganue. Ilpu mnpomexyrounsix 3HaueHWIX [/h u NYN xoddpdummentsr [,
OIIPEIETISIFOTCS TI0 HHTEPIIOJISAIHH.

IMTPUJIOXEHUE 3
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IPUMEPHI PACYETA BETOHHBIX U )KEJIE3OBETOHHBIX KOHCTPYKIIH U3
AYEUCTBIX BETOHOB

PACYET CKATBIX BETOHHBIX 9JIEMEHTOB

IIpumep 1. JlaHbl pa3Mepbl CEYEHHs CHXKATOTO JJIEMEHTAa BHYTPEHHEW HECYIIEH CTEHBI:
mupuHa b = 1 M; BbICOTA CEUEHUS B IUIOCKOCTH JAEUCTBUS M3rHOarolIero MoMeHTa (TOJdIIKMHA
ctensl) £ = 0,24 M; BeicoTa 3Taxka H = 2,56 M; HI)KHUE U BEPXHHE OIMOPHI CTEHBI - MAPHUPHBIE.
CreHa 3ampoeKTHpoBaHa M3 AaBTOKJIABHBIX Ta300€TOHHBIX MAaHENEH C KOHCTPYKTHBHOM
apMatypoif; ra306eToH MmIoTHOCTEI0 800 Kr/M° MpH Kiacce GETOHA MO MPOYHOCTH HA CHKATHE
B3,5 (50 krc/cwm®). PacueTHas yCTAaHOBMBIIASCS BIAKHOCTb raszoderoma 10 % (mo macce),
BJIQXKHOCTH ra300€TOHA MPH OTITyCKe ¢ 3aBoja 25 % (mo macce).

PacueTHble Ipo0IbHBIE CHIIBL:

OT MOCTOSIHHOM U JutnTenbHON Harpy3ok N; = 175,7 kH (17,93 tc);
OT KpaTKOBpeMeHHOM Harpy3ku Ny = 22,7 kH (2,32 1c);

nonHas mpoaoibHas cuna N = N; + Ny, = 175,7 + 22,7 =198,4 xH (20,24 1c);

HKCIIEHTPUCUTET MIPOIOJIbHON CUITBI eg = 0,02 M;

pacueTHas AnuHa 3nemenTa lp = H =2,56 m.

Tpebyercs mMpoBEpUTH HECYIIYIO CIIOCOOHOCTh 3JEMEHTA CTE€HbI B IMPOJETHOM CEYEHHUH, B
CepeMHE BBICOTHI CTCHBI.

Pacuer. Io Tabu. 6 mpu Kiacce GETOHA IO IPOYHOCTH Ha cxatre B3,5 (50 kre/em®) Ry =
2,2 MIla (22,4 krc/cm®); mo TaGn. 7 NPUHAMAIOTCS CIEAYIONHe Kod(pQHIMEHTH yCIOBHIA
paboter: gp = 0,85; gp = 0,90; gp11 = 0,85. C yuerom KO3(h(HUIHUEHTOB YCIOBUH pPabOTHI
pacyeTHasi NpU3MEHHas MPOYHOCTh Ry = gpollpogpi iRy = 0,85 - 0,9 - 0,85 - 2,2 = 1,43 Mlla
(14,59 krc/em”). TubkocTh d1eMenTa Iy - h = 2,56 : 0,24 = 10,7.

by,

1. Cornacno m. 3.3 npu rubkoctn & HEOOXO/IMMO YYHTHIBATH BIHMSHHE MPOTHOOB Ha
HECYIIYI0 CIIOCOOHOCTH 3JIE€MEHTa IyTeM YMHOXEHHS SKCIEHTPUCHUTETA €) Ha KOA(PPHUIUEHT 7,
BBIUMCJIEHHBIN COIVIACHO II. 3.6.

CormacHo m. 3.6, juisi aBTOKJIABHOrO Ta3oberoHa kodddunuent L = 1,3. OrHomeHue
U3ruOaroIUX MOMECHTOB

M;:M=N;:N=175,7:198,4=0,88.
[To popmyme (11)

% -I+ﬂ% =1+1,3-088=214.

CormacHo TaGn. 9 U Kiacca GEToHa MO MPOYHOCTH Ha cxarue B3,5 MIIa (50 krc/cm®) u
moTHOCTH GeToHa 800 Kr/M® HauambHBIH MOy b yrpyroctd £ = 3400 MITa (34700 krc/cm?);

X
I-i-o.uunsz-‘.
12

CornacHo 1. 3.6 ko3 duruent d, = ey : h = 0,083.
ITo dpopmyme (12)

5 -o,s—u,m‘i—n,nm,,-u,s—u,m 107 -01-143=0379,

HO3TOMY MpHHUMAeM J, = 0,379.
ITo dhopmyme (10)

0c = 0,083 < d¢ min = 0,379,
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N
“ “gf lo1+s,

_6AEL[ o1t o ) _ 64-3400-1000-0,001152
’ 2.14- 2,56

x[—“-" +0,1|=589.2H (60,12 c).

01+0379
[To dopmyme (9)
1 1
7T N [ DR 1,508.
N, 2892
[To popmyne (2)

A -u:[t—?] -l-mll—%] - 01797 3.

[To ¢popmyre (1) pacueTHas HecyIIas CHOCOOHOCTH 3JIEMEHTA CTEHBI
N.=[1RnA»=0,85-1,43-1000-0,1797 =218,4 xH (22,29 1c) > N = 198,40 kH (20,24 1C).
TakuMm oOpa3om, Hecymas ClIOCOOHOCTh 3JICMEHTA CTEHBI B IIPOJICTHOM CEUYCHUH JOCTATOYHA.
2. Cornacuo nipwit. 2, ipu Iy : h = 10,7 u N; : N = 0,88, xoapdunmenr j, = 0,884.

[TonHas muomaap monepeyHoro ceuenust paBaa 4 = bh = 10,24 =0,24 M.

ITo popmyne (2) mpui. 2

-l—h-l—w-n
A 0.24

ITo gopmyne (1) mpui. 2 Hecymias CrOCOOHOCTb 3JIeMEHTa CTeHbl paBHAa N, = a@pRpiAyy =
0,850,884 - 1,43 - 1000 - 0,24 - 0,833 =214,8 xH (21,92 1c) > N = 198.,4 xH (20,24 Tc).

CrnenoBaTtenbHO W B 3TOM CiIy4ae HecCyllas CIIOCOOHOCTb CTEHBI B TPOJETHOM CEUCHHH
JIOCTAaTOYHaA.

IIpumep 2. JlaHo: cKaTbIil 371€MEHT BHYTPEHHEH HeCylIel CTeHbI U3 ra300€TOHa MIIOTHOCTHIO
D800 kr/m’, Kiacc GEToHa IO IPOYHOCTH Ha cxarthe B3,5 (50 Krc/cM?®); aJIEMEHT CTEHbI
mmpuHoit b = 1 M u Tomumuo# 0,24 M. XKene300eTOHHBIE TTUTHI MEXKITYITaXKHBIX TEPEKPHITHHA
13 OOBIYHOTO TSKEIOro OETOHAa KiIacca IO MPOYHOCTH Ha cxkartie B15 (Ry = 200 xrc/cm?)
OTMPAIOTCS HA 3JIEMEHT CTeHbI Ha TIyOuHy di = d> = 0,1 M. CTBIK MEXAYITaXHBIX TEPEKPHITUN
M HECYIIIUX CTEH - TUIAaTPOPMEHHBIN (CM. YepTeX Mpui. 4); TONIKUHA pacTBopHOTO mBa ¢ = 0,02
M, IPOEKTHAs Mapka pacTBopa R, = 100 krc/cm’, 3aMOHONMYHBAHUE HONOCTEH MEX/TY TOPLAMH
MaHeJeH MepeKPHITHI BBHITTOJIHEHO TsDKEIIBIM O€TOHOM KJjlacca o MPOYHOCTH Ha cxatue B15 (R3
= 200 xrc/cm®), Ry = 50 kre/cm”. B omopHOM ceuennn nefictByer Harpyska N = 190 kH (19,39
TC).

TpebyeTcss TPOBEPUTH HECYIIYI0 CIIOCOOHOCTH OMOPHOTO CEUYECHHS 3JIEMEHTa CTCHOBOMU
MaHEJX B 30HE MIIAT(GOPMEHHOTO CTHIKA.

Pacuert. Cornacno m. 3.6, B onmopHoM cedeHun kodpduuuent # = 1,0. PacueT BbInoaHsIEM B
COOTBETCTBUHU C 1. 3 ipuil. 4.

[To popmyne (4) mpuin. 4, kKod3hGUIIUEHT X| paBEeH

-14 —3,2%+[3,2%—u,4| ’% -14- 12-1-[12%-&4' ’__0945_

Koadduruent u; no dopmyne (3) npun. 4 paBexn

B33,
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noR
PR IS -0,94 "_ﬁii' =0,91>0,9.
02+ 02+

[To popmyme (3) npuaumaem u; = 0,9; x, = 1. Koaddbunment uy = 1, u o popmyre (5) paBeH

IO N W A |7 021, f_021)20]_
ﬂg[pl +x,[ ]&] 09[09024 I L[{l 0241 m] 0825508
Cornacuo dhopmye (5), up = w2 = 0,8.
[To popmyme (2) onpenensem

A -H:[l—%] -l-ﬂ,ﬂd[l—%]- 02 .

Hecymiyto crocoGHOCTh B ONMOpHOM cedeHuu ompenenseMm no ¢opmyne (1) npun. 4 N, =
apoRnAy=0,85-0,8-1,43-0,2 - 1000 = 194,5 xH (19,85 tc) > N =190 kH (19,39 Tc).

Takum o0Opa3zom, Hecymias CHOCOOHOCTH B ONOPHOM CEYEHHMH [JOCTaTOYHA, OHA BBIIIE
JEUCTBYIOLLEH HATPY3KH.

PACYET U3Ir'MBAEMBbIX )KEJE30BETOHHbIX 3JIEMEHTOB!

! Pacuer M3ruGaeMbIX 5I€MEHTOB npuBeneH B enununax CHU (Mlla u 'H) u B ckoOkax - B
JIOITyCKACMBIX K IPHMEHEHHIO eIMHANAX, He Bxopsmume B CU (kre/cM” i Krc).

IIpumep 3. Jlana mmra nokpsiTHs nposneroMm / = 6 M (lp = 5,9 M), mmpunoit b = 1,5 m,
BbICOTOU 4 = 0,24 M ISl MPOMBINIJICHHBIX 3[JaHUN C BIIAYKHOCTBIO BO3/lyXa BHYTPH MOMEIIEHUN
60 %. Matepuain - aBTOKJIaBHBIN ra300€TOH MapKu 1o cpeaHeit miotHoctu D700 KI/M°, KIacca
B2,5, cuerosas Harpyska mis 11 kmumatuaeckoro paitora CCCP p = 10 TH/M (100 kre/m?).
Apwmarypa knacca A-II 3ammumiaercs oT KOppo3uH IEMEHTHO-OMTYMHON oOmaskoil. Tpebyercs
paccuuTaTh IUIUTY 10 IPEEIbHBIM COCTOSIHUSIM NIEPBOM U BTOPOI TPyIIIL.

OnpenesieHne Harpy30K U YCHJIMi, 1efCTBYHOIIMX HA IUIUTY
Cobcmeennbiil 6ec NOKPbIMUsL

[InoTHOCTL siyercToro O€TOHa C YYETOM pAacYeTHOW BIAXKHOCTU MJIs OINpeAeNeHUs
COOGCTBEHHOrO Beca MUIMTHI IPUHMMAETCS 1o Tadm. 3 pasHoi 950 kr/m’. CoGcTBeHHbIH Bec 1 M
muTe! 950 - 0,24 = 228 Kre/M® = 22,30 'H/m%. Macca 3auBKH MIBOB 1,6 TH (16,3 xr).

Macca py6epounnoro kospa 2,0 I'H (20,4 xr).

Uroro q; = 25,9 TH/M? (265 kre/m?).

PacueTrnas narpyska

g=q1-12+p"-1,4=259-12+10-1,4=45,00 [H/™ (459 krc/m?).

Yeuuns, AeiicTByOIIMEe HA IVIMTY NMOKPBITHS NPH pacyeTe MO MepBOMY NpeaebHOMY
COCTOSTHUIO

PacueTHBII MOMEHT

af-“":: -45"’";5'5'9’ - 2937 TH - m(299.6 xrc - .

[Tonepeunas cuiia

Q- % -4—5”';'5'5'9 - 199 TH (2030 xre).

Yceunus, 1eiicTByOIIMe HA IUIMTY NMPHU pacyeTe 0 BTOPOMY NpeieJIbHOMY COCTOSTHHUIO
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[1uTHl NOKPBITHI PaCcCUUTHIBAIOTCA 110 MIPOrMOaM Ha JUIMTEIbHBIE U TOCTOSIHHBIE HATPY3KHU B
cootBercTBuU ¢ 1. 1.20 CHull 2.03.01-84.

Cornacao CHull I1-6-74 - k TOCTOSSHHBIM Harpy3kaM OTHOCHTCSI COOCTBEHHBIN BEC TUTHTHI, a
K JuurtenbHbiM  Juig Il kimmaTuyeckoro paiioHa - HOpMaTHBHAs CHEroBas Harpyska,
ymenbinenHas Ha 7,0 TH/M® (70 xre/m?). Takum oGpa3oM, mpH pacdere HPOrHOOB HArpy3Ka
OyneT paBHa

q'=qi+ Q" -7)=259+(10 - 7) = 28,9 TH/M’ (294,8 kre/v).

HopmaTuBHBIM MOMEHT NpH pacueTe Mporudos

_ 2891559

M = 1885 TH" u(1924 src*u)

PacueTHble 1 HOPMATHUBHBIC COIIPOTUBJICHUA AYCUCTOI0 OeToHa M apMaTyphbl

PacuerHpie W HOpPMaTHBHBIE CONPOTHBICHHS OJDKHBI OBITh Ha3HAUY€HBl C YYETOM
YCTAaHOBUBILEHCS BIAKHOCTH ra3o0eToHa B cooTBeTcTBHM ¢ Tabn. 1 Hactosmero Ilocobwus,
COTJIACHO KOTOPOW B KOHCTPYKUMHU TOKPBITHUH SYEHUCTHIE OCTOHBI, M3TOTOBJICHHBIC Ha TIECKE,
UMEIOT PACYETHYI0 YCTAHOBUBIIYIOCS BJIAXHOCTb 15 %.

PacuetHbie compoTuBieHusi O0eTOHA, MpUHUMaeMble 1o Tabna. 4 u 6 Hactosmero IlocoOwus,
JIOJKHBI OBITH YMHOXKEHBI Ha KOY(QQHUIHUEHTH! YCIOBUN pabOThl, YUYUTHIBAIOIINE JATUTEIBHOCTD
NEHCTBUS HArpy3Kd gpx U BIAXKHOCTh ra3o0eToHa js Mo Tabdu. 7. Ilpu pacuere mo mepBomy
MpeIeIbHOMY COCTOSIHHIO C Y4eTOM K03 (HUIIMEHTOB yCI0BHi paboThl g5 = 0,85; gps = 0,95 (o
MHTEPIOJIALNN JJIs BIAXKHOCTH 15 %) pacueTHble CONPOTUBIIEHUS PABHBbI:

Ry=1,6-0,85-0,95= 1,25 MIla (12,75 krc/em?);
Ry =0,14-0,85 - 0,95=0,109 MIIa (0,111 krc/cm?).

[Ipu pacuere Mo BTOpPOMY MpPENEIHHOMY COCTOSHHUIO C y4eTOM KO3((ULHEHTOB YyCIOBUI
pabotet gy = 1,0; gp6 = 0,95 pacueTHBIE CONTPOTUBIICHUS PABHBI:

Riser = 2,4 - 0,95 = 2,23 MITa (22,8 kre/emd);
Ripser= 0,31 - 0,95 = 0,295 MITa (2,99 kre/cm?).

PacueTHbie CONMPOTUBIICHHS paCTIHYTOM apMaTypbl kiacca A-II mpuHHMMAarOTCsS COrjacHo
Tabim. 11

R, = 280 MIIa (2850 krc/cm?).

PacuerHbie conpoTuBieHus ckaTol apMmatypsl kiacca A-II moryT ObITh pUHATHL: R, = 280
MIla (2850 krc/cm?®), Tak kak Ry me mpesbimaer 295 MIla (3000 xrc/cm?), momyctimoe
pacyeTHOE COIMPOTHUBIIEHUE CHKATOW apMaTypbl JUld siuencToro OetoHa kiacca B2,5 (cm. Tab:m.
13).

PacueTHOe conpoTHBIIEHHE TONIEPEUHOM apMaTypsl Ui 6eToHa kiacca B2,5 npunumaercs mo
Tabm. 13:

R, = 62,5 MIla (640 KFC/CMz).

Jlna 6etoHa knacca B2,5 mapku no cpeaneit mmotHoctd D700 HadanbHbIN MOAYJIb YIIPYTOCTH
E;, npuaAMaetcst o Tabn. 8 paBHbM 2500 MITa (25500 kre/cm?).

s apmarypel knacca A-1I momyns ympyroctu E npunumaercs paBHeiM 210000 MIla
(2100000 krc/cm?) B cOOTBETCTBUH € TabuL. 15.

PACYET ITPOYHOCTH 11O HOPMAJIBHBIM CEYEHHUAM

Pacuer nmpoyHOCTH BEIETCsI ¢ TIOMOIIBIO Ta0I. 2.
Pabouas BeicoTa ceueHUA
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hy=k-a —% =24 -25-05=21cu

OrmpezenseM TpaHHYHYIO BBICOTY C)KaTOW 30HBI OETOHA JUIS TAHHOTO Kilacca apMarypbl MO
dopmyie (18)

o ® 019
2
|+ﬂ[|-ﬂ] |+E[|-E
a0| 11 ao| 11

w=a-bR,=0,8-0,008-1,25=0,799,

rae a =0,8; b = 0,008 (cm. m. 3.12).

[Tpuaumaem ¢ = 0,6 B cooTBeTcTBUU C 1. 3.13.

[To Tabm. 2 3Toi rpaHUYHON BBICOTE COOTBETCTBYET Kod(hdumment 4o = 0,42. Onpenensiem
K03 uuneHT 4y npu AeHCTBUU pacu€THOIO MOMEHTA

M 29370

A" SaR " To-aPim B0

CrnenoBatenbHO, 110 pacueTy cxaras apMaTypa He Tpedyercsa. OnpenenseM IUI0Ia b CEYeHUs
pactsaHyTOl apMmaTypbl, Tpebyemoit mo mpowyHocTt. [lo Tabm. 2 xosdpdummenty Ao = 0,36
COOTBETCTBYeT KoadurueHT = 0,765.

M 29370
A= - =552 cu”.
v R, 0.765:21'230

[IpenBapuTenpHblii pacdeT MPOrubOB MOKa3ad, 4YTO MO JAepopManusM IUIOIAAb CEYEHHUs
apMaTyphbl JoJkHA ObITh yBennueHa Ha 30 % 1o CpaBHEHHIO ¢ pacyETHOM TUIOMIAABI0 apMaTyphbl
no npoyHocTu. [IpuHnMaem pactsanyTyto pabouyto apmarypy 8 [ 12 4, = 9,05 cM”.

ApMHpOBaHHE TUIMTHI BBHITIOJNHAETCS KapKacaMy, KOHCTPYKTHMBHAs C)KaTas apMaTypa

npuHumaercs 8 & 6 A's=2,26 oM.
PACYET 11O HAKJIOHHBIM CEYEHUAM

Pacuer NMPOYHOCTH OeToHa MEKAY HAKJTOHHBIMHU TPCIIMHAMHA

[Ipunumaem nonepeunyio apmarypy & 4 mm uepe3 24 cm Ha | kapkac, Ha ceuenue 8 [ 4.
[Iposepsiem ycnosue (34) nacrosiero [TocoOusi.

0 <0,30w1051Rybhy;

210000 1,01
~1+5au =1+5- :
P 2500 24-150

Op1 = 1- 0,0le =1- 0,01 : 1,25 = 0,987,
0£03-1,11-0987-1,25-150-21=1294TH>199TH
(13204 xrc > 2030 xrc).

CJ'ICI[OBEITCJ'ILHO, MMPOYHOCTH OeToHa MCKAY HAaKJIOHHBIMU TPCHIMHAMHA JOCTATOYHA.

=11L,

Pacyer mo HaKJIOHHOH TpeLIVHE HA eiiCTBHE NMONEPEeYHON CHIIbI

[lpu BepTHKATBHBIX XOMYyTax MOIMEpPEeYHasl CHiia, BOCIPUHUMAcMas HAKJIOHHBIM CEYCHHUEM,
onpexensercs o Gopmyie Q < Oy, + Op.

[To popmynam (42) u (38) Beraucisiem Oy, 1t Op.

Ycunus B XOMYTax Ha CAUHULY JJIMHBI 3JICMCHTA:
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D™ R’;,"! - 52';"“' = 2,630 Hicm (26,8 arcicad) .

w
IIpoekuus JIuHbBI OaCHOM HAKJIOHHOW TPELUHBI

2R.bky _ 12:0109-150-21" _
- 2,63

Cornacho 1. 3.24, nns Beuucienus Q NpuHUMaeM 3HaueHue ¢ = 2hy =42 cMm.
[Tonepeunas cuiia, BocripuHUMaeMasi 0€TOHOM B HAKJIOHHOM CEUCHUU:

2R, b _ 2-0,109-150-217
< 42
O = gswco = 2,64 - 74 =195 TH (1989 xrc);

Op+ Qs =343 +195=538T'H > 199 I'H (5489 krc > 2030 krc).
CrnenoBaTenbHO, IPOYHOCTH CEUCHHUS HA TIONEPEUHYIO CHITy 00ecIeUeHa.

Mo

c--

=343 'H (3500 xrc);

Q‘-

5-,.01- T 1
NN

e e N WAV
: | 0.8} 7

35 E“-‘-" /4

10 ar""E ZV -
. 7
25—/ 7 r/

2,0 % /’7‘*""_"#

L3 S

1,0

0,5 B! | -l E—

1

o m
02 04 06 08 1012

Yepr. 1. I'padux 3Hauennii kodppuuuenTa i 1Js1 BLIYHCICHUS NPUBEJEHHOT0 MOMEHTA
TpemurHooOpazoBanus M, st pacyera Nporud60B M3rudaeMbIxX 3J1€MEHTOB
NPSIMOYT0JIbHOTO0 ceuenus npu o = 0,1
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Yepr. 2. 'paduk 3HaUeHNT KO3I(PPUUIMEHTA i 1JIA BHIYUCICHUS NPUBEACHHOT0 MOMEHTA

Pacyer mo HaKJIOHHO¥ TpelIMHEe HA N3rH0AOIIUIT MOMEHT

Tpemunoodpaszosanus My, npu o = 0,2

I[J'IH OIIPECACIICHNA Ha4dalla HanboJiee OIMacHOI'0 KOCOr0 CEUYEHHUS BHIYHCIIIEM Mpl C IIOMOIIIBIO

rpadukoB (4epr. 3, 4) MO CIETYIONINM XapaKTePUCTHKAM:

3
8=-—=0,12
24 o125

£ 226

— =025

A 905

oo 24 E, 2905 210000
He E,

ITo ueprt. 3 Haxonum, yro W, = 0,57;

M,y = Wybh’Ry, = 0,57 - 150 - 247 - 0,109 = 5368 TH - cm (54777 kre -
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Yepr. 3. I'paduk 3HaYeHnii kodppuuuenta W, 1uis onpeaeeHuss MOMEHTA NOSBJICHUS
TpemuH M, B H3rn0aeMbIX dJIeMeHTax NPsIMOYroJIbHOI0 cevenus npu 6 = 0,1

WF;

1.4

[
2% I N S S| (A
L2 YL

e ———]

04 08 1,2 Lo 20 24

Yepr. 4. I'paduk 3HaYeHnit kodppuuuenta W, 1uis onpeaeieHHss MOMEHTA NOSBJICHUS
TpemuH M, B H3rn0aeMbIX dJ1eMeHTaxX NPSAMOYTI0JIbLHOI0 cedeHust npu o = 0,2

[To popmyne (51) onpeaenseM paccTOSHUE OT OMOPHI 10 OIVKANUIICH HAKIIOHHOW TPEITUHBI

s, - M, _ 3368

o 199

Haxonum pacdeTHOE yCHIIME B IOTIEPEYHBIX CTEPIKHAX, MPUXOJSMIIMXCS HA SIHMHUILY JUTHHBI
DIIEMEHTA

=Z7ca

g A& 625101
Ie t'l..= =

[Tpu momepeyHbIX CTEPKHAX, PABHOMEPHO PacTpeeIeHHBIX BIOIb OCH 3JIEMEHTA, MPOCKITHIO
JUIMHBI HanboJiee ONMacHOr0 HAKJIOHHOTO CEYEHHUS Ha OCh 3JIEMEHTa OIpejeisieM Mo ¢Gopmylie
(53)

= 2,62 THfcu (26.8 xrcicd).

199
c- £2_1% =76 caL
7y 2,62
[Tpu paBHOMEpPHO pacHpeeIeHHO Harpy3Ke KOHell Haubojee OMacHOro CEYeHHS HE MOKET
380
c=id-ag=-—-27=120
BBIXOJUTH 3a 1/4 mpornera, T.e. 4 cM, Tak kak 76 < 120 cwm,

MIPUHUMAEM ¢ = 76 cMm.

OmnpenensieM U3ruOarOIMi MOMEHT, IEHCTBYIOUIMIA B KOHIIE HAKJIOHHOW TPEIIMHBI C yYETOM
pasrpy’Karoiero JecTBUs MOMEHTA, TOJIBKO OT COOCTBEHHOIO Beca IUIUTHI, TaK KaK CHEroBas
Harpy3Ka MOJKET JIEKaThb HEPAaBHOMEPHO U HA 3TOM Y4YacCTKE OTCYTCTBOBATh

By el 091533y e

=205-25=180H- m= 18000 [H - cu (183670 sxrc - car)

s ompenenenus ycuwus N, TEpPENarOIIErocss Ha aHKEPbl IMPOJOJIBHON apMarypsl,
BBIUHCJISIEM MOMEHT, BOCIIPMHUMAEMBIH MONEPEUYHBIMH CTEPKHAMHU
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a 762
[~
M -ZR.J.:. " -zszT-?sssm-c-(rmm “cad).
Onpez[enﬁeM BLII[epl"I/IBaIOIJ_IeC YCI/IJ'II/IG B HpOI[OJ'ILHBIX CTep)KHHX

_M-M, 13000-756

N =59 TH ).
“ F 1 21-3 (3900 xre)
Ycunue B 0THOM MPOIOIBLHOM CTEPIKHE
5M

¥y === =T2TE (36w)

[IpyHrMaeM aHKEpPOBKY IIPOJOJIBHOM apMarTypsl B BHUJAE JBYX IIONEPEUHBIX CTEPIKHEU
muamerpom 1,0 cm. Ilo dopmyne (50) ompenensem aHKepyroliee yCHWIHE B IPOJIOJIHHOM
CTEpIKHE:

H.'M.‘&E*M.nw-i'z'm’iz ;;"’

+1,0-25-1,0-0,109-27-376 =522 + 27 =79,2TH ~72TH (806src ~ 734 xrc )

+

AHKepoBKa apMaTyphbl o0ecredeHa.
PACYET I10 BTOPOMY ITPEJAEJBHOMY COCTOAHHIO

BBuay TOro, 4ro KOHCTPYKIMHM U3 SUYEUCTBIX OETOHOB MOTYT HMMETh TEXHOJOIMYECKHUE
TPELLMHBI, pacyeT UX MO MPOrudaM BHIIOJIHAETCS ISl CTaIUU pabOThI C TPEIMHAMMU.

ITo popmynam (69) - (75) HaxoAMM XapaKTEPUCTUKHU [UIS ONpPEesIeHUs] KPUBU3HBI, IPU 3TOM
K03 umeHT v npuHuMaercs paBHbIM 0,26 Uil BIaXXHOCTH BHYTpH nomemieHus ot 50 % u
BhITIIE (CM. Tabm. 17).

M 18860
5= - =0,1
NCR,,, 15021223 013
A 80
W, 15031 o0k
E-E-M-ﬂ'
E, 2500
24
x []
5}: mm 011
- - =013,
bk, 150- 21
ks
a ﬁ-[] 2%] 0113
£- 1 _ 1 I S
1"“_l+5(.!«‘+.l.) l"Hl+5(lfl.13+l:l.ll3) 24
10208 10-0,00287- 84
kf
#r +& 5 o113 +0.42°

i _oqly-21 —91.0805
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Hns onpenenenust kodpduimenta y, HaXOAUM MOMEHT, BOCIPUHMMAECMBIM CEUCHHEM U3

pacueTa Mo NMPOYHOCTH MPU PaCUETHBIX COMPOTHBIICHUSIX apMaTypbl U OeTOHA Ul MpeAeIbHbIX
COCTOSIHMI BTOPOM T'PYIIIIBL:

- R | 280-995 ) _
x,_,,.q,[ 03 | - 280-9,05 21- m]
- 43660 I'H - r.-(msmm cu;

-IZI,Si-II'.I,BH_i -0,51-0,3—6“-0,85.

i 43660

HaXOI[I/IM KPHUBU3HY OT AJIUTCIIbHOTO I[CﬁCTBPISI YaCTU CHETOBOM HarpyskKu U COOCTBEHHOT'O Beca
IIJINTBI

1_ M ¥,
roke u, Ty rEdREy
_1eseo [ ogs | 07 )
21-16,9 | 210000-9,05 {0,113+ 0,420)150- 21- 2500+ 0,26
- 53,14[0.447- 10 +0,64-10%| - 57.76- 10,

[Iporu6 onpenensiem mo Gpopmymne

L
r

-f- - m,f %‘g'

5
"y -—,
[To Tabi. 4 Haxo UM, 94TO KOA(PUITUEHT 48

Ju -%-s:n- 10-%-590" =2,10cu;

Jo 210 _
L, 5% mn [mn}

CrnenoBartenbHO, MPOru0 MIIMTHI MEHbIIE JIOMyCTUMOr0, ykazaHHoro B Tabn. 4 CHull 2.03.01-
84.

OINIPEJAEJIEHUE HIUPUHBI PACKPBITHUA TPELLIUH

[[IuprHy packpbeITUs TpPEIIMH, HOPMAJIBHBIX K IPOJOJBHOM OCH DJEMEHTa C Y4YETOM
JUIUTENILHOTO ACWCTBUS HAarpy3KH, onpezenseM 1no gopmye (64):

o,
a_, = amﬂ_'zo(u - 100x34.
1
Haxonum HanpskeHue B pacTAHYTON apMaType OT HOPMaTUBHOIO MOMEHTA

g, =2 18850 o3 THICK? (1258 arofen’)
Az, 905169

rae o - KodppumenT a1 n3rudaeMpIX JIEMEHTOB, TPUHUMAEMbIi paBHBIM 1,0

VU5
@1 - K03 (PUIIUEHT, YIUTHIBAIOLINI IITUTEILHOCTD JEHCTBUS HATPY3KH, PABHBIH 2,5
7 - I CTEPKHEBOM apMaTypsl iepuoandeckoro npodws - 1,0;

d - nnameTp npoJoJIbHON apMaTyphbl, paBHbIA 12 MM
u-0,0287;
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g =11 uﬂ-m,s—m-nmz)-!ﬁ-o,mu{oﬂm
210000

T.€. MEHBIIE JIOIYCTUMOM IIUPUHBI TPEIIUHBI (cM. 1. 1.16).

IIpumep 4. Jlana creHoBas na"ens nposnerom [ = 6 M (/o = 5,9 m) ceuennem 120x0,20 M u3
SYEHCTOro GETOHA KIIacca 10 IPOYHOCTH B2,5, Mapku 1o cpenei motHocT D700 Kr/m,

Pabouast apmarypa mepuoamueckoro npodwis kmacca A-III 10 & 12 MM 3ammmeHa ot
KOPpPO3UH LIEMEHTHO-OMTYMHON 0OMa3KoH, pacHojoXeHa CHUMMETPUYHO OTHOCUTEIBHO
BEPTUKAIILHON OCH (UepT. 5)

Ay, = A" = 5,65 cM.

& SR

7*.
7
D@12

25
Pl

“‘\UQ

b= |
E"'I L
e AR
& “\, ~\“‘\\‘"“‘!
NN
e

T | : _H.'_ _\.\1_ y
|

X x|

Yepr. 5. CeyeHue cTeHOBOM NMaHean

BeprukanbHas Harpy3ka OoT COOCTBEHHOTO Beca M OKOHHBIX meperuietoB - 18 'H/m (184
krc/m). BerpoBas marpyska - 18 TH/M” (184 kre/m?).

TpebyeTcss mpoBepuTh MPOYHOCTH CTEHOBOM MaHENM NMPHU JEHCTBUM Ha Hee HM3rHOaromux
MOMEHTOB M, u M, 1o ob1meMy MeToay pacyera.

OnpenesieHne yCWInii, 1eCTBYIOIIUX HA MAHEb
PacueTnas Harpy3ka OT COOCTBEHHOI'O Beca U BEca BBILIENIEKAIINX OKOHHBIX IIEPEIIETOB
qy=qmn=18-1,2=21,6 'H/m (224 xrc/m).

PacueTHbII BEpTUKAIBHBI MOMEHT

M, -":f - 2"5;!5'91 = 94,0 TH - (959 src - i)

PacueTHast ropuzoHTaNbHAS HArpy3Ka
gy =qn=181,2=21,6 TH/M (220 krc/m>).
PacueTHbII TOPU30HTAIBHBIM MOMEHT
a0 _ 216-12-597
M = -
’ 3 2

PacyeTHble 1 HOpMATHBHBIE CONPOTHBJICHUS AYEHCTOr0 0€TOHA U APMATYPbI

= | 128 TH - (1150 e W)
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PacueTHbie COMPOTHBIICHUS HA3HAYAIOTCA C YYETOM CpEIHEH YCTAaHOBUBIICHCS BIIAXHOCTH
SYEUCTOTO OETOHA, NMPHUHMMAaeMoW Mo Taby. 1, COrmacHO KOTOPOW B KOHCTPYKLMSX CTEH
pacueTHas yCTaHOBUBLIASCS BIaKHOCTH paBHa 10 %.

[Tpu sToii BnaxHocTH KO3(DduUIMEHT ycnoBuil paboTel mo Tadu. 7 e = 1. CregoBaTensHO
pacueTHOe conpoTuBieHue s Oetona B2,5 npunumaercs no Tadi. 6 paBHbIM

R, = 1,6 MIIa (16,3 xrc/cm?).
PacuetHoe compoTHuBIIeHHE pacTAHyTOH apmarypsl kiaacca A-III - mo tabi. 13:
R, =365 MIIa (3750 krc/cm?).

PacuetHoe comporuBieHue cxartod apmaTypel kiacca A-III mpuHumaeTrcs ¢ ydeTom
kodddurmenta yciaoBuii paborel OeroHa 1o Tadiu. 13, mpuU ITOM TaKKe YUYHUTHIBAETCS
K03 pULIMEHT yCIoBHii pabOThI gy 1O Tab. 14:

Ry =290 - 1 =290 MIIa (2950 - 1 = 2950 krc/cm?).
PACYET IMPOYHOCTH

OnpezernsieM yroj HaKJIOHAa HEUTPAIBHONW OCH K OCH ) - ¥ (CM. 4epT. 5) KaK yIpyroro Teia
Y4eTOM apMaTypsl 1o Gpopmyiie

l L

'!r-u: F,l

rac I’x u I'y - MOMCHTBI HHEPIHUU OTHOCUTCIIbHO HECHTPAJIbHBIX BeanKaanoﬁ n FOpHSOHT&J’IBHOfI

ocel;

12
+ 84~ 4,52+ 30" = 2830000 + 1148532 + M41712 = 4370244 cu®

_120-20°
1

, bt E, 20-120*
Lt g Aet - Ay 55

F o

o +84-11,31-7* = 80000 + 46551 = 126552 cu*;

_1127,5_ 4370244 _
9396 126552

OmnpenensieM BBICOTY CKaTOi 30HBI X METOAOM To00pa. 3agaemes x; =210 cM u onpenensieMm
OTHOCHUTEIIbHYIO BBICOTY CXKaTOM 30HBI O€TOHA JIJIsi KAKIOTO CTEPKHS &; 110 hopmyJie

tay 414,

4 - i - #_
ky aylgyta,

rle dy U ay - PACCTOSHHA OT I-rO CTEpXKHsA 10 Haubojee CKaTOM CTOPOHBI CEYeHHs B
HaIpaBJICHUU COOTBETCTBEHHO OCEM X U .

Brruucnennsie 3naueHus & npu x = 210 cM 1 okoHyaTenpbHOM X = 207 ¢cM mpuBEACHBI B TaOJI.
1. Ilo 3HaueHusM ¢; ompenensieM HaNpsDKEHUE B KaXKIOM CTEpXKHE Sy, MM 3TOr0 Hajao
BBIYHMCIIUTH XapaKTEPUCTUKY CKATOM 30HBI @ 10 Gopmyie (18)

w=a-pPR,=0,8-0,008-1,6=0,787.

BreruucnsieM sy 151 KaK0ro cTepkHs 1o ¢popmyre (31)

40 (@ 1400 (0787 ) _ .00 0787
_ﬁ & 4

Fa = 0,787

1
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[Ipy 3TOM HamnpsKEHUs PACTSHKEHUS Sg; HE TOJDKHBI PEBBIIIATh PACUYETHOTO CONPOTUBIICHUS

apmarypsl knacca A-III, pasroro 365 MIla (3750 kre/em?), a HaIPSKEHUsI CKATUSL PACUETHOTO
compoTuBiIeHns cxatst 290 MITa (2950 kre/cm?).

BbrurcieHHbpIe 3HAYCHUS Oy M CyMMa YCWIMH BO BCEX CTEPIKHSIX Z"-"n IIPHUBEJICHBI B
Ttabm. 1.

OnpenensemM ycuine, BOCIPHUHHUMAEMOE CXXATOW 30HOM OETOHA; JUIsi ATOTO BBIYUCISIEM

TUTOMIA/Ib CXKATOW 30HBI, TaK KaK X; > A, TO ¢opMa CKATOH 30HBI TPANCIMEBHUIHAS U TUIOMIA/Ib
CKaTOM 30HBI BEIYHCIIAECTCS 1O (hopmyie

A- x _(x-4&) _ 210 _(210-120}
2@y 2gy 2412 2-412
ARy = 4355 1,6 =696 T'H (7010 xrc).

[IpoBepsiem ypaBHeHue no popmyiie (30)

AR -Y Ap, =696 —624 =72TH >0(730mc >0),

yCHJIME, BOCIHPUHUMAEMOE C)KaTOW 30HOW OeToHa, OOJbIIE, YeM YCHUIIHME, BOCIHPUHHUMAEMOE
apMaTypoi, M0O3TOMY YMEHbBILIAEM BBICOTY CXaTOM 30HBI 10 x = 207 cM:

27 (207 -120f
2:412 824
ApcRy =430,3 - 1,6 = 688 TH (7020 krc);

AR, - Ao, =688 -659 = 29TH (295xr),

YCHJIUSI B CXKaTOM 30HE OETOHA W PACTIHYTOW apMaTrype NMPUMEPHO DPABHBI, T.€. BBICOTA
CKaTOM 30HBI MOKET ObITh pHuHATA X = 207 cM.

OHpGI[eHHeM MOMCHTBI BHYTPCHHUX CHJI OTHOCHUTCIIBHO oceit X u ). I[JBI OTOI'0 BBIYHCIIACM
CTaTHYECKHE MOMEHTEI CKaTOM 30HBI OTHOCUTEIHHO 3THX OCEH

sl 3) () (5% )l )
, (207120 :m lzu

=435,5cu’.

A - =430 3cu?;

+5|= 23800 +3107.6 = 26900 cw’-

2412
' ! -k _ 207441
Sb-m[d _R '!T'] (= )'[ [ .2]
_(o7-1200(  _207-120)_
3z | e 6493cu’.

OHpGI[GHHeM MOMCHTBI, BOCIPUHUMACMBIC CCUCHUCM

M, = RS, ‘E“‘Fﬂ("ﬂl “’u)

M, =1,6-26900 - [(415-327) - 110+ (415 - 327) - 85 + (415 - 327) - 55 + (415 -290) - 25] =
43030 - (9680 + 7480 + 4840 + 3125) = 43030 - 25125=17915TH - cm > 9400 T'H - cm (18280
Kre - cM > 95910 kre - cm);

M, = &,5,, ‘Eﬂ-ﬂ.@.- _dll)‘

My=1,6-6493 -[-327-(17-3)-3-290 - (17 - 3) - 145 - (17 - 3) = 10389 - (-13734 - 4060 -
2030) = 10389 + 19824 = 30213 TH - cm > 11280 TH - cm (30829 krc - e > 115100 krc - cm).
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Tabnuma 1
tgy = - _
Homep | Ag, |av, | av,| 41,2 x=210cMm x =207 cm
CTep)KPDI CM | CM | CM ayftg7+ és: Osis MIIa AsiGsi; I'H és: Osis MlIla Asiorcia I'H
Ay, CM " | (kre/em?) (xrc) " | (xre/em®) (xrc)
1 1,L13[ 17 5 | 708,8 |0,296|365 (3750) 415 0,29 | 365 (3750) | 415 (4237,5)
(4237.5)
2 L13] 3 (5] 129,2 |1,63]290 (2950) -327 1,6 -290 (- -327 (-
(3333.,5 2950) 3333.5)
3 1,13(17 (30| 733,8 |0,286|365 (3750) 415 0,282| 365 (3750) | 415 (4237,5)
(4237.5)
4 1,131 3 30| 1542 |1,36 -290 -327 1,344 -290 (- -327 (-
(2950) (3333.5) 2950) 3333.5)
5 1,13[17 (60| 763,8 |0,274|365 (3750) 415 0,27 | 365 (3750) | 415 (4237,5)
(4237.5)
6 1,13) 3 |60| 1842 |1,14 -290 -327 1,125 -290 (- -327 (-
(2950) (3333.5) 2950) 3333.5)
7 1,13[17(90| 793,8 |0,264|365 (3750) 415 0,26 | 365 (3750) | 415 (4237.,5)
(4237.5)
8 1,13 3 190| 2142 |0,98| -2750 310,8 |0,967| -257 (- -290 (-2965)
(2807) (3172) 2624)
9 1,13(17 (115 818,8 |0,256|365 (3750) 415 0,253| 365 (3750) | 415 (4237,5)
(4237.5)
10 |1,13| 3 [115| 239,2 |0,878] -139 |-160(1642)|0,866| -129 (- -145 (-1491)
(1453) 1320)
T ALy = TAS, -
6:4(6372) 659(6730)
Tabnuma 2
¢ % Ao ¢ % 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
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
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¢ % Ao ¢ % Ao
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
o x RATRA KA | M-BAG )
iy Rbk, Ry by
Ao =¢(1-0,5¢)
TaoOnuma 3
Ceucnis Koaddumuent| dopma momnepedHoro
y CEUEHUs
[IpsimoyromnsHOE 1,75 a)
4
g =
Jl
TaBpoBOE € MOIKOH, paCIIONIOKEHHOMN B CKATOU 30HE 1,75 0)
bp
sz )
TaBpoBoe ¢ TONKOW (YIIUpPEHHEM), PACIOJIOXKECHHON B 8)
pacTsIHYyTO 30HE:
1,75
:IFi £ 1 mavensscamao or i
b ]
b 1,75
% 52422 > 02
b ]
1,50
IEf'— >1 IEL {02
- N
TaOnunpa 4
Cxewma 3arpykennst | Koaddwumment my|  Cxema 3arpyxeHus Koadduument my
[T T T 111 1 IEENNENENAE A 3
. - 4 * ™
P 1 it L
3 3 12
3_ i A L0501 05!
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Cxema 3arpyxkenus | Koapduiment m,| Cxema 3arpykeHust Koadduument my
; {* ..[' ..] P ws
Y 2 8 |
é‘___ ﬂlil’ ] E M ﬂ’: s ﬂ
; qu 4a'(3-a)ek | g F . 163 - 4a?) + 5k
:l“ Ha_, 12{2a + & EEEEEN] %ldk (8 + k)8
P T
P L 8 +4a?(s -a)+ 3k 1P - 8 +16af3 - 4a?)s 5k
, ”,:i gt _, 12(2 + 2a + &) EENE NN DY (2+8ar k)
/S ,  La]?
% I . 1051 050
F F P
" | f6-ae Lt L+ 243 da’
1o, 6( - o) T 12(t + 4a)
E ! | 05t , 03!
P P
;IEHJJ]IIE]IBJ%{_,,‘ % AT T = * %
-: | r s +
— 0,5/ . 05!
1
Tabnuna 5
Huamerp, T110111a/Th TOMEPEYHOTO CEUeHHs], CM", DU YHCIIe CTEpIKHE Macca,
MM 1 2 3 4 5 6 7 8 9 10 KT
3,0 0,071 | 0,14 | 0,21 | 0,28 | 0,35 | 0,42 | 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 0,126 | 0,25 | 0,38 | 0,50 | 0,63 | 0,76 | 0,88 | 1,01 | 1,13 | 1,26 | 0,960
4,5 0,159 { 0,32 | 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 | 0,98 | 1,18 | 1,37 | 1,57 | 1,77 | 1,96 | 1,509
5,5 0,238 { 0,48 | 0,71 | 0,95 | 1,19 | 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 10,77 | 1,15 | 1,54 | 1,92 | 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
9,0 0,636 | 1,27 | 1,91 | 2,54 | 3,18 | 3,82 | 4,45 | 509 | 5,72 | 6,36 | 4,890
10,0 | 0,785 | 1,57 | 2,36 | 3,14 | 3,93 | 471 | 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
140 | 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 | 402 | 6,03 | 804 | 10,05 [12,06 | 14,07 | 16,08 | 18,10 | 20,11 |15,464
18,0 | 2,545 5,09 | 7,63 | 10,18 | 12,72 [ 15,27 | 17,81 | 20,36 | 22,90 | 25,45 19,560
20,0 | 3,142 ] 6,28 | 9,41 | 12,56 | 15,71 | 18,25 | 21,99 | 25,14 | 28,28 | 31,42 |24,166
IMPUJIOXEHUE 4

PACUYET ONIOPHBIX CEUEHUM CKATBIX JIEMEHTOB, IPUMBIKAIOIIUX K
I'OPU30HTAJIBHBIM PACTBOPHBIM MOHTAKHbBIM LLIBAM

1. Pacuer omopHbIX cedeHMH OETOHHBIX MNaHeNeW WM OJOKOB OFHOPSAHOM pa3pe3ku (B
30HaX, MPUMBIKAIOIIMX K TOPU30HTAIBHBIM IIBaM) IPOU3BOIUTCS C yUETOM MPOYHOCTH pacTBOpa
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IIBOB, MX TOJIIMHBI U TJIyOMHBI ONMMpAHUS IUIMT mepekpelTuid. IIpodyHocTs pacTBOpa mpu
MOHTaK€ CTEH B JIETHUX U 3UMHHX yCIOBUAX IpuHUMaeTcs corinacHo CHull I1-22-81.

2. OmnopHble ceyeHUS SYCUCTOOCTOHHBIX CTEHOBBIX TMaHene (OJIO0KOB) B 30HE
TOPU30HTAJIBHBIX IIBOB JUISl IUIUT MEPEKPBITUI HE U3 SYEHCTBIX OCTOHOB PAaCCUUTHIBAIOTCS IO

dbopmyne
N £ auoRpAp, (1)

rae Ap - Tiomans ceuenus mo Gopmyie (2) Hacrosimero [Tocoous;

o - KOO(PPUIIMEHT yCIOBHI pabOTHI IIBA IUIAT MEPEKPHITHI U3 TSHKEIOTo OeTOHa, 0ETOHOB Ha
MOPHUCTHIX 3aTOJHUTEINSAX U TUIOTHBIX CHIIMKATHBIX OETOHOB NMPUHUMAETCS COTJACcHO 1. 3, a s
IUTUT U3 SYEUCTHIX OETOHOB COIJIACHO 1. 4 TIPU COOJIIOIEHUH YCTIOBHS

Ry> 2 0,8Ry, (2)

rae Ry, - pacyeTHas MpU3MEHHas IPOYHOCTh OETOHA IUIUT NepeKpbITuil, npuHuMaemasi no CHull
2.03.01-84;

R) - pacueTHas mpu3MeHHasi MPOYHOCTh OeToHa maHened (OJIOKOB) CTEH, MpUHUMAaeMasl 110
Ta0I1. 6;

a - K03 (HUIHEHT, TPUHUMAEMBIH PaBHBIM:

0,85 - 111 aBTOKJIABHBIX SYEUCTHIX OCTOHOB;
0,75 - 11t HEaBTOKJIABHBIX SYEUCTHIX OETOHOB.

3. Ilpu KOHTAaKTHOM CTBIKE MaHesiel Wi OJIOKOB (4epTeX a), a Takke NMPU OJHOCTOPOHHEM
waTOPMEHHOM ONHMPaHHWM, KOT/Ia BEpTUKAIbHAs Harpy3ka B CTBIKE MEpeJaeTcs 1O BCEH
TOJIIIMHE CTEHBI TOJIBKO Yepe3 TOPLEBYIO YacTh NEPEKPBITHH (depTex 0) Ko3pPULeHT 1y paBeH
k02 unmeHty u;, onpeaensieMomy 1o dpopmyre

0.08

€09,
0 +5
12 g

)

rac x; - KOB(b(I)I/ILII/IeHT, 3aBHUCSIIMN OT TOJNIIUHBI IIIBA U IMPOYHOCTHU paCTBOpPa

x=14-327 +[3.2£—0.4 L,
& 4)

rze R - mpoeKkTHas MapKa pacTBOpa, IPUHUMAETCS B COOTBETCTBHU C II. 1;

R, - kyOukoBas MpOYHOCTh OETOHA CTEHOBLIX TMaHenei (OIOKOB), ompenenseMas B
cootrBetcTBuH ¢ 'OCT 10180-78;

{ - TONIIMHA PACTBOPHOTO IIIBA;

h - TonyHA CTEHOBOM maHenu (010Ka).

[Ipu mathopMEHHOM JBYXCTOPOHHEM ONHUPAHUHM TEPEKPBITH, KOTJAa 3a30p MEXIy
MAHEJISIMHA TIEPEKPBITHI 3aII0JTHEH PaCTBOPOM MIJIM OSTOHOM (4UepTex 6), KodhpumuenT wy = o,
ompezenseMomy o Gopmyie

H'ﬂ.glﬁ%*‘:[l‘%]%]iﬂﬁ.

rae A; - cyMMapHas IIOIa (b OMOPHBIX yUYaCTKOB NEPEKPBITHIA;

A - mosiHas MmIIoLIalb NONEPEYHOro ceYeHUs: OETOHAa CTEHOBOM MaHeIH WK 0J10Ka;

R; - xyOukoBas NpOYHOCTH OETOHA WM IMPOEKTHas MapKa pPacTBOpa 3aMOHOJUYMBAHMS
IIOJIOCTEN MEXy TOPLIAMU ITAHEJIEU IIEPEKPBITU;

R4 - xyOuKOBasi MPOYHOCTH OETOHA MaHeNed MEPEKPbITHM, ONpeeTeHHas B COOTBETCTBUHM C
I'OCT 10180-78;

)
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X2 - KOO PUIHUEHT, PaBHBIIA:
1,0 - mpu cOOPHO-MOHOJIMTHOM COSTMHEHUH MaHEeJIeH TIePEKPBITHIA;
0,9 - mpu 3anoIHEHUH 3a30pa MEXY TOPLIAMU NEPEKPHITHI PACTBOPOM.
ITpn KOMOMHHMPOBAaHHOM ONHMpPAHHH, KOT/a BEPTUKAIbHAS CHJIa NIEPEaeTCsl YaCTHYHO Yepes
TOPIIEBYIO YaCTh MEPEKPBITUS, & YACTUYHO HEMOCPEICTBEHHO OT MaHENW Ha MaHeNb (YepTex 2),
KOA(PDUIUEHT (o = W3, OIpenensieMoMy 1o ¢popmyiie

- d, +d,
=03y x 08 ©

rne d; - TiiyOuHa ONMpaHus NePEeKPHITHS Ha TTAHEJH CTEH;
d3 - TyOVHA HEMOCPEICTBEHHOT'O KOHTAKTa CTEHOBBIX MaHENEH.

[Ipumeganue. Ecinu TOpUbI TUIAT MEPEKPHITHI HE BEPTHUKAIBHBL, TO MTPOYHOCTh CTEHOBBIX
naHenel (0JI0KOB) MOMKHA OBITH MPOBEPEHA C yueTOM KOA(PUIIUEHTA Ly B IBYX YPOBHSIX - TOJ
NEPEKPHITHEM U HAJl HAM.

4. B ciiydae npuUMEHEHUs IJIUT NEepeKpbITH U3 suencToro 6eroHa B Gopmyiy (1) BBoguTCS
JIOTIOJTHUTEIBHBIN KO GUIIMEHT YCIOBUI pabOThI, IPHHUMAEMBIN paBHBIM

ta=0,7Rp/Rp + 0,05 < 1,0, (7)

rie Ry - pacueTHas NpPU3MEHHAs TMPOYHOCTh SUEUCTOro OETOHA IUINTHI TEPEKPBITHS,
MpUHUMaeMasi B COOTBETCTBHH ¢ Ta0:1. 6 HacTosimiero [locooust.

aj 6/

OmnopHeble ceyeHNs CTeH U3 NMaHeei (0J10K0B)

a - CThIK KOHTaKTHLIP’I; 0 - OOTHOCTOPOHHCC HJ'IaTq)OpMeHHOG OIMMpaHUueC C IICPCKPLITUEM,
3aBCACHHBIM Ha BCIO TOJIUWHY CTCHBI; 8 - CTBIK HHaT(l)OpMeHHLIﬁ; 2 - CTBIK C KOM6I/IHI/IpOBaHHLIM
OIMUpaHUuCM

5. IInuTHl IEpEeKpPHITUS U3 IIyCTOTHBIX HACTWIOB C TIIATEJIBHON 3aEJIKOM OMIOPHBIX YYaCTKOB
HacTWiIa OETOHOM B 3aBOJICKUX YCJIOBHUSIX JOIyCKAaeTCs MPUMEHATh B 3[JaHMSIX BBICOTOM MeHee
nestu dtaxei. Kosddumument ycnoBuit paboTBl CTBIKA (), YYUTBIBAEMBIA TIpU pacueTe
OIOPHBIX CEYCHMN MaHENeH, ONPEAEIAETCS COINIACHO M. 3 C YMHOKEHUEM Ha JOTOJHUTEIbHBIN
noHmwxkaoumii kodgduuuent 0,7; mpu 3ToM BenuurHA KOd(PQUIMEHTA Ko AODKHA OBITH HE
6onee 0,55. B caywasx, Korga TOpLBI ONOPHBIX YYAacTKOB ITyCTOTHBIX HACTHJIOB HE
3a/1e1bIBAIOTCS UM UMEIOT HECOBEPILIECHHYIO 3aJIeNIKy (3aKJajKa KUPIUUOM), TOTOTHUTEIbHBIN
HNOHMKAIOLUH KOAPPUIMEHT NpUHUMaeTcst paBHbIM 0,4.
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6. B OETOHHBIX CTEHOBBIX NAHENAX, UMEIOUIMX OKOHHBIE MPOEMbI, IPU pacyeTe CEUCHUH,
PAcCIIONIOKEHHBIX Ha YPOBHSAX MEPEKPBITUH (TOPU30HTAIBHBIX CTHIKOB) OMYCKAEeTCs YYUTHIBATbH
pacrpezesieHie yCUIuM C IPOCTEHKOB IaHENEeW Ha NepeMbldKd. B 3TOM ciydae pacueTHas
LIMpUHA MIAHEIU B 30HE TOPU30HTAJIBHOTO 111BA IPUHUMAETCS PABHOU

bi=b+0,5(h + hy), (8)

r7e b - myupuHa MPOCTEHKA 3/1aHNUS;

h) 1 h; - BBICOTa IEPEMBIYEK, CMEKHBIX B CTHIKE ITaHEIIEH.

7. PacyeT OMOpPHBIX CEYEHHN CTEH M3 IKEJIE300€TOHHBIX AJIEMEHTOB, MPUMBIKAIOUINX K
TOPU30HTAILHBIM PACTBOPHBIM MOHT)KHBIM IIIBAM M HE UMEIONINX CIICIHAIHLHOTO0 KOCBEHHOTO
apMHpOBaHMS, B COOTBETCTBUU C M. 5.25 MpoM3BOIAT TaK K€, KaK OETOHHBIX DSJIEMEHTOB
coriacHo mm. 1 - 5.

8. Ilpu HamMUMU CHeUATbHOTO KOCBEHHOTO apMUPOBAHMS B OETOHHBIX M JKeTI€300€TOHHBIX
CTCHOBBIX MaHEISIX HEOOXOIUMO YUUTHIBATH CICAYIOIIEE:

a) /g OCTOHHBIX U JKENEe300€TOHHBIX MaHemneil (OMOKOB), HIKHUH M BEPXHUM ydacTOK
KOTOPBIX YCWJICHBI TIOTMIEPEYHBIMU CETKAMH, IPU pacdyeTe OIMOPHBIX CeYeHW (B 30HE
TOPU30HTANBHBIX MIBOB) B (opmyrne (1) BMecto R, NMpUHUMAETCS MPHUBEACHHOE pPAacueTHOE
conpoTuBiieHUue 0eToHA Ry, (C y4ETOM apMHUPOBAHUS ), OTIpEeIIIeMoe 110 (opMyJIe

g +HRa 1o
2, -R, + Bl C128; o

0) Ipy apPMUPOBAHUU PACTBOPHOIO IIBA CETKON pa3pelaeTcs NIPUHUMATh
Ry < 1,3Rp;

B) NPU KOCBEHHOM (CETYAaTOM) apMHPOBAHHM TOPLIOB CTEHOBBIX KEJIE€300€TOHHBIX MaHENeH
(010KOB) JTOMyCKaeTcs YYUTHIBATh BIHUSHHUE MPOAOTHHOTO apMUpPOBaHUS MaHeneil (OI0KOB) Ha
HECYIIYI0 CIIOCOOHOCTH IaHeseH (OJIOKOB) B OTIOPHOM CCUCHHH.

B sToM ciydae mpuBEIEHHOE pPACUETHOE CONPOTHUBICHHE OIMOPHBIX YYaCTKOB C YYETOM
apMupoBaHUs Ry, onpeaensiercs no popmyre

R - 28 ke

<135,
(10)

rze R, - pacueTHas Mpu3MeHHas IPOYHOCTh OeToHa naHenu (6s10Kka) mo tadi. 6;

(4 - IPOIIEHT APMHUPOBAHUS MTPOIOJILHOIN apMaTyphl;

R, - pacyeTHOE CONPOTHUBIICHUE NPOJIOIBHON apMaTyphl;

Ry, - pacueTHOE COMPOTUBIEHUE KOCBEHHOUN apMaTyphl;

Uy - TIPOLICHT KOCBEHHOT'O apMHMpPOBaHUS (110 00BEMY), U CETOK C KBAJAPATHBIMU SYCHKaMU
U3 apMaTypbl CEYeHHEM A, C Pa3MEPOM SUCHKH ¢, TIPU PACCTOSTHUU MEXy CETKaMH IO BBICOTE
S, paBHBIN

f -3 -Elm;

€3 (11)

I') MONEPEYHOE APMUPOBAHNE YUYMUTHIBAETCS MPU MIPOYHOCTU pacTBopa B LIBaX HE MEHee 2,5
MIIa (25 kre/cM?) U IpH TOJIIMHE 1iBa He Gosee 20 MM.

[Ipu Tommuue MoHTa)xHOTO 1Ba 30 MM 1 OoJiee ero Takke He0OXOIUMO aPMHUPOBATH CETKOM;

1) TIPOZOJIBHOE M TOTIEPEYHOE apMUPOBAHHE CKATBHIX JIEMEHTOB HEOOXOMMO BBIIIOJHSATH B
COOTBETCTBUH C KOHCTPYKTUBHBIMU TPEOOBAHUSMH, NMPUBEACHHBIMU B pas3l. 5 HACTOSIIETO
[Toco6us.

ITPUJIOXEHUE 5
OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA
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YCUJIUA OT BHEIIHUX HAT'PY30K U BO3JEACTBUIA B IONEPEYHOM
CEYEHUU DJIEMEHTA

M - u3rubaronuii MOMEHT;
N - npoaonpHas CUia;
0 - nonepeyHast cuia;

XAPAKTEPUCTUKHU NNPEJABAPUTEJIBHO HATIPA)KEHHOTI'O DJIEMEHTA

P - ycwime nipeiBapuTeibHOTO 00KaTHs, onpeaensiemoe o popmyse (8) CHull 2.03.01-84 ¢
y4eTOM TMOTeph  MpPEIBAapUTEIbHOTO  HANpsOKEHHs B apMarype, COOTBETCTBYIOIIUX
paccMaTpuBaeMol cTaguu padoThl 3JIEMEHTA;

Ssp, S'sp - IPEIBAPUTENIBbHBIE HANIPSKEHUSI COOTBETCTBEHHO B HampsAraeMoi apmarype S u S’ 1o
o0xaTust OeToHa (IIPU HATSHKEHUHM apMaTyphl HA YNOPbI) JIUOO B MOMEHT CHUKEHUS BEJIUYUHBI
NpEeBapUTEILHOIO HANpsHKeHUs B O€TOHE 10 HyJsl BO3JCHCTBMEM Ha 3JEMEHT BHEIIHUX
(aKTHYECKUX WA YCIOBHBIX CHJI, ONpeaeiseMble corjiacHo ykazanusm mim. 1.23 u 1.28 CHull
2.03.01-84 ¢ ydyeroM moTepb NpelBapUTEIBLHOIO HANPsLKEHUS B apMaType, COOTBETCTBYIOIIMX
paccMaTpuUBaeMol cTaguu padOoThl 3JIEMEHTA;

Spp - CKUMAIOUIME HamnpsDKeHHs B O€TOHE B CTaguM IPEJBAPUTENBHOrO 00XkKaTus,
onpeaensemble corimacHo nm. 1.28 wuw 1.29 CHull 2.03.01-84 ¢ yuerom mnoTeph
NpeBapUTELHOIO HAIMPSDKEHUs B apMaType, COOTBETCTBYIOLIMX paccMaTpUBaeMOW CTaauu
paboTHI DIIEMEHTA;

Zsp - KOODOUIMEHT TOUHOCTH HATSHKEHHS apMaTypbl, OIPEAEIIeMblil COITIACHO YKa3aHUAM II.
1.27 CHulI 2.03.01-84.

XAPAKTEPUCTUKUN MATEPUAJIOB

Ry, Rpser - pacyeTHble CONpPOTUBIICHHS OETOHA OCEBOMY C)KATHIO COOTBETCTBEHHO JUIS
IIPEAEIbHBIX COCTOSIHUI IEPBOM U BTOPOU IPYIIIL;

Rty Rpiser - PACUETHBIE CONPOTHUBIICHUS OETOHA OCEBOMY PACTSKEHUIO COOTBETCTBEHHO IS
MIPEAEIBHBIX COCTOSIHUI IEPBOM U BTOPOU IPYIIIL;

Rp,10c - pacueTHOE CONPOTHUBIICHHE OETOHA CMATHIO, onpenensemoe 1o Gopmye (55);

Ry, - mepenaTouHas MpoYHOCTh OETOHA, Ha3HA4aeMas B COOTBETCTBHHU C yKazaHMAMU II. 2.6
CHulI 2.03.01-84;

R - pacueTHOE CONPOTUBIIEHUE apMaTypPhl PACTIKEHUIO JI IPEACTbHBIX COCTOSIHUM MEepBOM
IpyIIIBL;

R, - pacdyeTHOE CONPOTHUBIICHUE MONEPEYHON apMaTypbl PACTSHKCHHUIO U IPEICIBHBIX
COCTOSIHMM IIEPBOM IPYIIILI IIPU PACUETE CEUCHUM, HAKIIOHHBIX K IPOJOJIBHOM OCU DJIEMEHTA, Ha
JICUCTBUE MOMEPEUYHON CHIIBL;

Ry, - pacdeTHOE CONIPOTUBIICHUE APMATYpPBI CKATUIO UL NPEIAECIBbHBIX COCTOSHUN IEPBOU
TpyIIIBL;

R ser - pacyeTHOE CONPOTUBIIEHHE apMaTypbl PacTSDKEHUIO AJI MPEIENIbHBIX COCTOSIHUM
BTOPOU TPYIIIIbL;

E}, - HauanbHBIA MOy YIIPYTOCTH OETOHA NPU CHKATHH U PACTSHKEHUH,

E - MOOynp yIIpyrocTr apMaTtypsl;

@ - OTHOIIEHUE COOTBETCTBYIOLINX MOAYJIEH YIIPYrocTH apMatypsl £ u 6etoHa Ej,.

XAPAKTEPUCTHUKH MMOJIOKEHUS TPOJOJbHOM APMATYPHI B
ITHOIIEPEYHOM CEYEHUWH 3JIEMEHTA

S - 0003HaYCHHUE TIPOJOJILHON apMaTyphI:

a) IIpU HaJIMYUU CXKATOW M PACTAHYTOM OT JEHCTBUS BHEIIHEH HAarpy3Kd 30H CEUYECHHS -
pacmoJIoKEHHON B pACTSIHYTOM 30HE;

0) MpH MOJHOCTBIO CXKATOM OT JACUCTBHS BHEIIHEH HArpy3KH CEUCHHH - PACIOJIOKEHHOW y
MEHEE CKATOW I'PaHU CEYEHUS;

S’ - 0003HaUEHHE MTPOAOIBHON apMaTypHI:
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a) IpU HaJIMYUU CXKAaTOW M PAcCTIHYTOM OT JEHCTBUS BHEIIHENW HAarpy3Kd 30H CEUYEHHUs -
PacCIIOJIOKEHHOM B CKATOU 30HE;

0) Npu MOJHOCTBHIO CKATOM OT JEWUCTBUS BHEIIHEN HAarpy3KH CEYEHHMHU - PACIIOJIOKEHHOH y
OoJiee coxaToON TpaHU CEUEHUS;

IT'EOMETPUYECKHUE XAPAKTEPUCTUKHU

b - mmpuHa NPSIMOYTOJIEHOTO CEYCHUS;

a, a' - pacCTOsIHUE OT PaBHOJIEUCTBYIOIIEH yCHJIMM COOTBETCTBEHHO B apMmatype S u S’ 1no
Onvkaiiliel TpaHu CeUeHUs;

h - BBICOTA CCUCHMS,

ho, h's - pabouast BbICOTa CeUeHUsl, paBHAsE COOTBETCTBEHHO A -au h - a'

Asp, A'gp - TUIOIMAE CEYEHHUS HAIIPATAEMOM YaCTH apMaTypbl COOTBETCTBEHHO S U S

Ay, - TUIOUIAIb CEYEHUS XOMYTOB, PACTIONOKEHHBIX B OJTHOM, HOPMAIbHOM K IPOAOIBHON OCH
AJIEMEHTA TUIOCKOCTH, TIEPECEKAOIIECH HAKIIOHHOE CEYCHHUE;

Ay, ine - TIIOWIATL CEYEHUS OTOTHYTHIX CTEpPXKHEH, pacloJIOKEHHBIX B OJHOM HAKIOHHOW K
MIPOJIOJIBHOM OCH 3JIEMEHTA ITIOCKOCTH, MePeCeKaroeil HaKIIOHHOE CEUCHNUE;

[ - KOOPOUIMEHT apMUPOBAHMS, OINpENeseMbli KaK OTHOIIEHHE IUIONIaAd CEYCHUS
apMaTypbl S K IUIOIIaJAM TONEPEYHOr0 CEUYCHUs dJIeMeHTa bhy 0€3 ydyeTa CBECOB CXKaTbIX U
PaCTSIHYTHIX TOJIOK;

A - TuTomaas Bcero 6€ToHa B MONIEPEYHOM CCUCHHH,

Ape - IOIMIAIb CEUCHUS CXKATOM 30HBI OETOHA,

Aeq - TIIOMIAH TPUBEJCHHOTO CEUCHHS DJIEMEHTA;

A'joc - TIIIONMIAAL CMITHSI OETOHA;

S'p0, Spo - CTaTUYECKHE MOMEHTHI IIJIOMIA/ICH CEUCHHSI COOTBETCTBEHHO C)KATOM M PaCTSHYTOU
30H 0€TOHA OTHOCUTEIHHO HYJIEBOI TUHUM;

S50 m S’y - cTaTUYECKMEe MOMEHTHI IIJIOMIAJIe CeYeHHs COOTBETCTBEHHO apMarypsl S u S’
OTHOCUTEIILHO HYJIEBOW JIHHUH;

1 - MOMEHT MHEPIIMU CeueHHUsi 0ETOHA OTHOCUTEIHHO IIEHTPA TSHKECTU CEUCHUS JIEMEHTA;

1 eq - MOMEHT MHEPIIMH MPUBEICHHOTO CEUCHUS PJIEMEHTAa OTHOCUTEIHHO IICHTPA THKECTH;

I; - MOMEHT MHEpLUHU TUIOLIAU CEUCHUsI apMaTypbl OTHOCUTEIBHO LIEHTPA TSKECTH CEUCHUS
3JIEMEHTA;

Iy - MOMEHT WHEPUHH TUIOMIAJA CEYCHUS CXKATOH 30HBI OETOHA OTHOCHUTEIHHO HYJIEBOM
JIMHHM;

X - BBICOTA C3KaTOM 30HEI OCTOHA;

x

¢ - OTHOCUTEIIbHAs BBICOTA CXKATOM 30HBI OETOHA, paBHas h, ;

S - paccTosiHUE MEKYy XOMyTaMH, U3MEPEHHOE IO JIMHE JIEMEHTA;

€p - DKCLIEHTPUCUTET MPOJOJBHOM CHiIbl N OTHOCUTEIBHO LIEHTpa TSHKECTU NMPHUBEIACHHOTO
CEYEHHUs, ONpeesieMblil B COOTBETCTBUU ¢ yYKazaHusimu 1. 1.21 CHull 2.03.01-84;

€op - IKCLIEHTPUCUTET yCUIINS IPEABAPUTEIILHOIO 00KaTHsl P OTHOCUTEIBHO LIEHTPA TSKECTU
IIPUBEIEHHOTO CEYEHUsI, OTPEEIIIEMbIl B COOTBETCTBUM ¢ ykazaHusaMmu m. 1.28 CHull 2.03.01-
84;

€01t - OKCUECHTPUCUTET PABHOACHUCTBYIOLIEH MPOAOJbHOM cwibl N W ycuinus
IpeBapUTENBLHOIO 00KaTUs P OTHOCUTENBHO LIEHTPA TSKECTH IPUBEJCHHOTO CEUEHHUS;

e, e' - paccTosiHuEe OT TOYKHM IPWIOKEHHUS MPOJOJbHOW cuiibl N 10 paBHOAECHCTBYIOLIEH
YCUJIUIA COOTBETCTBEHHO B apmatype S u S';

€5, €sp - PACCTOSIHUE COOTBETCTBEHHO OT TOYKH IPHUIIOKECHHS IMPOJOJIBHON CHIIbI N U ycuius
IpeBapUTENbHOr0 00KaTus P 10 LEeHTpa TSHKECTH MJIOLIA U CEYEHHs apMaTyphl S;

[ - IpOTIET JIEMEHTa;

lo - pacueTHas JUITMHA B3JEMEHTA, MOJBEPTaroNIeTOCs ACHCTBHUIO CKUMAIOIICH MPOIOIHHOM
CHJIBI, IPUHUMAETCS 110 Tadu. 16;
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r - paadyC WHEPIUU TONEPEUYHOTO CEUCHMsI JJIEMEHTa OTHOCUTEIBHO IIEHTpa TIKECTH
CeueHus;

d - HOMUHAJIBHBIN AUAMETP CTEPKHEN apMaTypHOU CTallu;

Ay, A's - nnomaae ceyeHus: HeHaIpsAraeMou U HanpAraeéMon apMaTypbl COOTBETCTBEHHO S U S,
MIPU OTIPEIEICHUHN YCUIIUS MPEABAPUTEIHHOTO 00XaTusi P - TUIOaan CEUeHUs] HeHAnpsraeMon
YaCTH apMaTypbl COOTBETCTBEHHO S U S

Ly, I'sy - MOMEHTH MHEpPUUU IUJIOMIAJed CEYEHUS COOTBETCTBEHHO apMmartypel S u S’
OTHOCUTEIILHO HYJIEBOW JIHHUH;

W eq - MOMEHT CONPOTUBJICHUS MPUBEICHHOT'O CEUCHMSI DJIEMEHTA JJI KpailHEro pacTsSHyTOrO
BOJIOKHA, OTIpe/IeTIsIEMBbIii KaK JJIsl YIIPYTroro Marepuasa ¢ y4eToM yka3aHuii m. 1.28.

COJAEP/KAHUE

IIpeauciosue
1. OcHOBHBIE MOJIOKEHUS
OcCHOBHBIE pacUyeTHBIC TPEOOBAHUS
2. Matepuansl A1 OETOHHBIX U >Ke1€300€TOHHBIX KOHCTPYKIUN U3 SYEHCTHIX OETOHOB
SluencTrie GETOHBI
HopMmaTtuBHbIe 1 pacueTHbIE XapaKTePUCTUKH OETOHA
Apmarypa. 9
HopMaTtuBHbIe U pacueTHbIE XapaKTEPUCTUKU apMaTyPhI
3. Pacyer n1eMEeHTOB OETOHHBIX U KEJIE300€TOHHBIX KOHCTPYKIUHN U3 STYEUCThIX OETOHOB
IO MPEAETbHBIM COCTOSHUSM MIEPBOM TPYTIIHI
PacueT 0eTOHHBIX JIEMEHTOB 1O IPOYHOCTH
BHelleHTpeHHO C)KaThle SJIEMEHTHI
N3rubaemepie 351eMEHTHI
Pacuert >xene300eTOHHBIX AJIEMEHTOB 10 IPOYHOCTH
Pacuer 110 Npo4HOCTH CEYEHUH, HOPMAJIBLHBIX K IIPOAOJIBLHON OCH 3JIEMEHTA
Hzrubaemble 351eMEHTHI IPSIMOYTOJIBHOTO CEUEHUs
BHELIEHTPEHHO CKaThble AJIEMEHTHI IPSMOYTOJIBHOTO CEYEHUS
OO6muit ciryvait pacuera pH JII0OBIX CEUCHUSIX, BHEITHUX YCHITUAX U JIFOOOM
ApMHUPOBAHUH
PacdeT no npoyHOCTH ceUeHM, HAKJIIOHHBIX K MPOJO0JIbHON OCH 3JIEMEHTA
Pacuer xene300eTOHHBIX 3JIEMEHTOB Ha MECTHOE JACUCTBUE HArpy3Ku. 28
4. PacdeT 371eMEHTOB KeJne300€TOHHBIX KOHCTPYKIIUH 110 TIPEICITbHBIM COCTOSTHUSIM
BTOPOU I'PYIIIIBI
Pacuer xene300eTOHHBIX AJIEMEHTOB TI0 00Pa30BaHUIO TPEIIMH
Pacuer 5xe1e300eTOHHBIX AJIEMEHTOB 110 PACKPHITHIO HOPMAJIBHBIX K MPOIOIBLHON OCH
TpeLuH
Pacuer 3neMeHTOB eJ1e300€TOHHBIX KOHCTPYKIUH 10 JedopManusim
OmnpeneneHre KpUBU3HBI )KeTI€300€TOHHBIX 3JIEMEHTOB Ha y4JacTKax 0e3 TpeuiiH B
pPacTsAHYTOU 30HE
OmnpeneneHne KpUBU3HBI )KeTI€300€TOHHBIX 3JIEMEHTOB Ha y4acTKax ¢ TPEeUMHAMHU B
pPacTsAHYTOU 30HE
Ornpenenenne mporuOoB
5. KoHCTpyKTHBHBIE TpeOOBaHUs
MuHuMalnbHble pa3Mepbl CEYEHHsI SJIEMEHTOB
3amuTHBIN cioit 6eToHa
MuHnMalbHbIE PACCTOSHUS MEXKIY CTEPKHIMH apMaTyphbl
AHKepOBKa apMaTypbl
[TpononpHOE apMHpOBaHHUE 3JIEMEHTOB
[TonepeuHoe apMupoOBaHHUE IJIEMEHTOB
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CBapHble COETMHEHUS apMaTypbl

CTBIKM 3J1EMEHTOB COOPHBIX KOHCTPYKIHI

OTtnenpHbIE KOHCTPYKTHUBHBIE TPEOOBAaHUS
[Tpunoxenue 1. Pa3HOBUIHOCTH SYEHCTHIX OETOHOB
[Tpunosxenue 2. Pacyet s4eMCTOOETOHHBIX 3JIEMEHTOB MPSIMOYTOJIBHOIO CEYEHUS Ha
JIEUCTBUE C)KUMAOLLEN IIPOIOIBHON CHJIBI
[Tpunoxxenue 3. [Ipumepsl pacueTra OETOHHBIX U KeJI€300€TOHHBIX KOHCTPYKLUN U3
SAYEHCTHIX OETOHOB
[Tpunoxxenue 4. PacyeT OMOPHBIX CEUEHUH CHKATBIX JIEMEHTOB, IPUMBIKAIOIINX K
TOPU30HTAJIBHBIM PACTBOPHBIM MOHTA)KHBIM LIIBAM
[Tpunoxenne 5. OcHOBHBIE OyKBEHHBIE 0003HAUYCHUS
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