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Paznensl, MyHKTHI, TaOIUIBI, GOPMYJIBI, IPUIOKEHUS U MOJIUCH K PUCYHKAM, B KOTOPbIE
BHECEHBI U3MEHEHHUS, OTMEUEHBI B HACTOSALIUX CTPOUTENBHBIX HOPMaxX U MPaBUIIAX 3BE310UYKOM.

Hacrosimmpe  HOpPMBI ~ PacHpOCTpaHSIOTCA  HAa  NPOCKTHPOBaHHWE  OCTOHHBIX U
KEJIe300€TOHHBIX KOHCTPYKUUHN 3MaHUI U COOPY>KEHUI pa3InYHOro Ha3HAa4YeHHs], paboTaroIX
IIPU CUCTEMATHUECKOM Bo3AelicTBUM Temneparyp He Boiie 50 °C u He Huke munyc 70 °C.

HopwMmbl ycTanaBnuBaroT TpeOOBaHHS K NMPOCKTHPOBAHUIO OETOHHBIX M KEJIE€300€TOHHBIX
KOHCTPYKLUH, M3rOTOBISIEMBIX M3 TSDKEJIOTO, MEJIKO3EPHUCTOTO, JIETKOro, SYEUCTOro U
MOPU30BAHHOTO OETOHOB, a TAK)KE U3 HAIPATAIONIETO OETOHA.

[Tonoxenus nanueix HOpM cooTBeTcTBYIOT [[OCT 27751-88 (CT COB 384-87).

TpeGoBaHUs HACTOAIIMX HOPM HE PACHpPOCTPAHSAIOTCS Ha OCTOHHBIE M KEJIe300€TOHHBIC
KOHCTPYKLIUU THIPOTEXHHUUYECKUX COOPYKEHHH, MOCTOB, TPAHCIOPTHBIX TOHHEJIEH, TPyO mox
HACBIMSAMHU, MOKPHITUN aBTOMOOUIIBHBIX JOPOT U a3pOJAPOMOB, ApMOLIEMEHTHbIE KOHCTPYKLIUH, a
TaKkKe KOHCTPYKIIMHU, U3TOTOBIIsIEMbIe M3 OCTOHOB CpefHel MIoTHOCThi0 MeHee 500 u cBbImIe
2500 xr/m3, GETOHOIONIMMEPOB M TMOJIMMEPOECTOHOB, OETOHOB Ha W3BECTKOBBIX, IIJIAKOBBIX U
CMEIIAaHHBIX BSDKYIIMX (KpOME MPHUMEHEHUs UX B SYEUCTOM OCETOHE), Ha THIICOBOM U
CHEIHMAIbHBIX BSDKYLIMX, OETOHOB Ha CHENUAIbHBIX M OpPraHMYECKHX 3alOJHUTENsAX, OeToHa
KPYITHOIIOPUCTOU CTPYKTYPBL.

[Ipu mpoekTupoBaHUM OETOHHBIX U KEJIE300€TOHHBIX KOHCTPYKLMH, MpeAHa3HauEeHHBIX
Ui paboThl B 0COOBIX YCIOBHSAX JKCILTyaTalMy (IpU CEHCMUYECKHX BO3ACUCTBUSX, B CPEIE C
arpecCMBHOM CTENEHbIO BO3JCHCTBUS Ha OETOHHBIE M HKEJIE300€TOHHBIE KOHCTPYKIHMH, B



YCIIOBHSX TOBBIIIEHHOW BJIOKHOCTH M T.I.), JOJDKHBI COONIOAATHCS  JOTOJHHUTEIbHBIC
TpeOOBaHUs, TPEABSIBISEMbIE K TaKUM KOHCTPYKLHUSM COOTBETCTBYIOUIMMH HOPMAaTHBHBIMHU
JOKYMEHTaMHU.

ITo nmoka3arensiM IpoYHOCTH OETOHA MPUHATHI Kiacchl OeToHa B cooTBeTcTBUM ¢ CT COB
1406-78.

OcHoBHbIe OyKkBeHHble 0003HAUCHMSI, IPUHATHIE B HacToALMX HopMax corinacHo CT COB
1565-79, npuBenens! B cipaBoyHoM IIpunoxxenuu 5.

1. OBIIIME YKA3AHUA

OCHOBHBIE [NIOJIOXKEHUA

1.1. beronnsie u xene300eToHHbie KOHCTpYKIHH, cornacHo CT COB 1406-78, momKHbI
ObITh OOecrieueHbl ¢ TpeOyeMol Ha/leKHOCTHIO OT BO3HHUKHOBEHHUS BCEX BHUJIOB MpEACIbHBIX
COCTOSIHUI pacyeToM, BBIOOPOM MaTepHaioB, HA3HAYEHUEM Pa3MEPOB U KOHCTPYHUPOBAHUEM.

1.2. BbiOOp KOHCTPYKTHBHBIX PEIICHUN TOJKEH MPOM3BOAUTHCA HMCXONS M3 TEXHHUKO-
HKOHOMHUYECKOU 11eJIeCO00pa3HOCTU WX MPUMEHEHHS B KOHKPETHBIX YCJIOBUSIX CTPOUTEIHCTBA C
y4eTOM MAaKCHMAaJbHOTO CHWXCHHSI MaTepHalOEMKOCTH, JHEPrOEMKOCTH, TPYAOEMKOCTH U
CTOMMOCTH CTPOUTENBCTBA, JOCTUTAEMOIO ITyTEM:

npuMeHeHus 3 (HEKTUBHBIX CTPOUTEIBHBIX MAaTEPHAIOB M KOHCTPYKIIHIA;

CHUKEHUS BeCa KOHCTPYKIIUN;

HauboJee MOJHOTO UCTIOIb30BaHUS (PU3UKO-MEXaHUYECKUX CBOMCTB MaTepUaOB;

WCIIOJIb30BAHUS MECTHBIX CTPOUTEIHHBIX MAaTEPHAJIOB;

coOmofieHus TpeOOBaHUM MO SKOHOMHOMY pPacXOJOBAaHUIO OCHOBHBIX CTPOHUTEIBHBIX
MaTepUasoB.

1.3. Ilpu m0pOEKTHUPOBAHUM 3JAHUH U  COOPYXKEHUH  JOKHBI  IPUHUMATHCS
KOHCTPYKTHUBHBIE CXEMBI, 00€CIeYMBAIONINEe HEOOXOANMYIO MPOYHOCTh, YCTOWYHBOCTh U
MPOCTPAHCTBEHHYI0 HEM3MEHSIEMOCTh 3[aHUIl U COOPYXEHHH B IEJIOM, a TaKXKe OTAENbHBIX
KOHCTPYKIMI HA BCEX CTaJAMSIX BO3BEJACHUS U HKCILTyaTalliu.

1.4. DnemMeHThI COOPHBIX KOHCTPYKIIUN JOHKHBI OTBEYATh YCIOBHSIM MEXaHHU3UPOBAHHOTO
M3TOTOBJICHUS HAa CICIIMAIM3UPOBAHHBIX MIPEATPUATUSIX.

[Ipu BbIOOpPE DJIEMEHTOB COOPHBIX KOHCTPYKIMH JOJKHBI — IperycMaTpuBaThCS
MPEUMYIIECTBEHHO MPEABAPUTEIHHO HANPSHKEHHBIE KOHCTPYKIIUU U3 BHICOKOMPOYHBIX OETOHOB
U apMaTypbl, a TaK)Ke KOHCTPYKLUHU U3 JIETKOTO U SYEHCTOro OETOHOB TaM, TI€ UX MPUMEHEHHE
HE OTPaHUYNBACTCS TPEOOBAHUSIMU APYTUX HOPMATHBHBIX IOKYMEHTOB.

LlenecooOpa3Ho YKPYIHATH 3J€MEHTHI COOPHBIX KOHCTPYKIIMA, HACKOJIBKO 3TO MO3BOJISIOT
PY30M0bEMHOCTh MOHTAKHBIX MEXaHU3MOB, YCIOBUSI U3TOTOBJICHUS U TPAHCTIOPTUPOBAHMUSL.

1.5. JIns MOHOJWTHBIX KOHCTPYKIMH CIEAyeT MpeaycMaTpuBaTh yHUMUIIUPOBAHHBIC
pasMephl, TO3BOJIIONIME TPUMEHATh WHBEHTApHYIO ONATyOKy, a TaKXKe YKPYITHECHHBIC
MPOCTPAHCTBEHHBIE apMaTypPHbIE KapPKaCHl.

1.6. B cOOpHBIX KOHCTPYKIUSAX 0CO00€ BHUMAHHE JOHKHO OBITH OOpAIEHO Ha MPOYHOCTH
U JIOJITOBEYHOCTh COEAMHEHU.

KoHCTpyKIIMK y3710B M COEAMHEHUN JJIEMEHTOB MJOJKHBI OOECIeurBaTh C IOMOIIBIO
Pa3IUYHBIX KOHCTPYKTUBHBIX U TEXHOJOTUYECKUX MEPOIPHUATHI HaJeKHYIO Nepenady yCUuiuii,
MPOYHOCTH CAMUX AJIEMEHTOB B 30HE CTHIKA, & TAKXKE CBS3b JIOTIOJHUTEIHHO YJIOKEHHOTO OETOHA
B CTBIKE C OETOHOM KOHCTPYKIIHH.

1.7. beToHHBIE 311EMEHTHI IPUMEHSIOTCS:

a) TMPEUMYIIECTBEHHO B KOHCTPYKIMIX, paOOTAOIIMX Ha CKaTUe TPU  MaJbIX
HKCLIEHTPUCUTETAX MPOJOJIbHON CUIIbI, HE IPEBBIIIAIOIINX 3HAUCHNUM, YKa3aHHBIX B II. 3.3;

0) B OTHEIBHBIX CIIy4asX B KOHCTPYKIHUAX, paOOTAOIIMX Ha CKaThe C OOJIBIIUMH
OKCIEHTPUCUTETAMH, a TakKe B HW3TH0AEMBIX KOHCTPYKIHSX, KOTJa HMX pa3pylicHHEe He



IPEJICTaBIISIET HEMOCPEACTBEHHON OMACHOCTH AJIsl JKU3HM JIIOJIEH U COXPAHHOCTH 000pYyA0BaHUs
(371€eMeHTBI, JIe)KaIlMe Ha CIUIOIIHOM OCHOBaHMH, U Jp.).

[Ipumeuanue. KoHCTpyKuuu paccMaTpuBaloTCsd Kak OETOHHBIE, €CIM MX MPOYHOCTH B
CTaJIUM SKCIUTyaTalluu 00ecreunBaeTCsi OAHUM OETOHOM.

1.8. PacuerHas 3uMHSS TeMmIeparypa Hapy»KHOIO BO3AyXa IPHUHHUMAETCS KaK CpeIHss
TEMIepaTypa BO3IyXa HauOoyiee XOJOJHOW TMATHAHEBKH B 3aBHCHMOCTH OT palioHa
ctpoutensctBa cormacHo CHull 2.01.01-82. PacueTHble TEXHOJOTMYECKUE TEMIIEPATyphbl
YCTaHABIIMBAIOTCA 3a/laHUEM Ha MPOEKTHUPOBAHUE.

BnaXHOCTh BO3yXa OKpYJKAIOLIEH Cpelbl ONpENesseTcsl KaK CpefHss OTHOCUTENIbHAs
BJIQXKHOCTh Hapy>KHOTO BO37yXa HauOoyiee MXapKoro Mecslla B 3aBUCUMOCTH OT pailoHa
ctpoutenscTBa corniacHo CHull 2.01.01-82 nnm kak oTHOCHTENbHAs BIa)KHOCTb BHYTPEHHETO
BO3/yXa IMOMEIICHUIN OTAIlJIMBAEMBbIX 30aHUM.

1.9. B Hacrosmux HOpPMax HPUHATHI OyKBEHHbIE 0003HAUEHUS OCHOBHBIX BEJIMYMH,
HNOJUIKAIMX MPUMEHEHHUIO TPU MPOEKTUPOBAHUU CTPOMUTENBHBIX KOHCTPYKLHUH, a TakKke
MHJIEKChI K OYKBEHHBIM 0003HaueHusM, ycraHoBieHHble CT COB 1565-79.

OCHOBHbIE PACYUETHBIE TPEBOBAHUW A

1.10. beronnsle u xene300€TOHHBIE KOHCTPYKIUU JOJHKHBI YIOBIETBOPSITH TPEOOBAHUAM
pacueTa 1o Hecyuiel crocoOHOCTH (IPeeTbHBIE COCTOSHUS IEPBOM TPYIIIBI) U MO IPUTOJHOCTH
K HOpMaJIbHOU AKCIUTyaTaluu (MpeaeabHble COCTOSHUS BTOPOM TPYIIIIBI).

a) Pacuer mno mpenenbHBIM COCTOSIHUSIM MEPBOW TPYyNIbl JIOJDKEH 00ecrneyrBaTh
KOHCTPYKIIUH OT:

XPYIKOTO, BA3KOTO WM MHOTO XapaKTepa pa3pylieHHs (pacyeT Mo MPOYHOCTU C YYETOM B
HEOOXOJUMBIX CITydasx Mporuda KOHCTPYKIIMH Mepel pa3pyIlIeHHEM);

MOTEPU YCTOWUMBOCTH (POPMBI KOHCTPYKIMHU (pacdyeT Ha YCTOMYHMBOCTh TOHKOCTEHHBIX
KOHCTPYKUUH U T.JI.) WK €€ TOJ0KEHUs (pacdyeT Ha OMPOKUbIBAHNE U CKOJIbKEHUE MOIITOPHBIX
CTCH, paCdCT Ha BCIUIBIBAHUC SaFJIYGJICHHI:IX HJIN MMOA3CMHBIX PC3CPBYAPOB, HACOCHBIX CTaHL[I/Iﬁ
U T.11.);

YCTAJIOCTHOTO pPa3pylIeHUs (pacyeT Ha BBIHOCIMBOCTh KOHCTPYKIWN, HAXOMISIIUXCS O]
BO3JEHCTBUEM MHOTOKPATHO TMOBTOPSIIOIICHCS HArpy3KH - MOJBWKHOW WJIM MyJIbCHUPYIOIIEH:
NOJKPAHOBBIX 0ajJoOK, IImajd, paMHBIX (YHIAMEHTOB U MEPEKPBHITHH T0J HEKOTOphIe
HEYpPABHOBEIICHHbIE MAIIUHBI U T.I1.);

paspymicHud 1mnoa COBMCCTHBIM B03ﬂeﬁCTBHeM CHUJIIOBBIX (I)aKTOpOB )41 He6HaFOHpI/IHTHBIX
BIUSHUNM BHENTHEH cpeapl (MePUOAMYECKOTO WM TOCTOSHHOTO BO3ACHCTBUS arpecCHBHOU
Cpelibl, JEMCTBYSI MONIEPEMEHHOT0 3aMOpaXKUBaHUsI U OTTaUBAaHMsI, BO3EHCTBUS MOXKapa U T.I1.).

0) Pacuer mo mpeACTBHBIM COCTOSIHHSIM BTOPOW TPYyNIBI JOJKEH OO0ecreyuBaTh
KOHCTPYKIIUHU OT:

o0pa3oBaHMsI TPEIINH, a TAK)XKE UX YPE3MEPHOT0 MWIIH MPOJOJIKUTEILHOTO PACKPBITUS (ecau
[0 YCJIOBHUSM OKCIUTyaTalli oOOpa3oBaHHE WM MPOJOIDKUTEIBHOE PACKPBITUE TPEIIUH
HEJIOMYCTHUMO);

Ype3MEepHBIX TepeMenieHuid (mporudoB, YIIIOB epeKkoca U MoBOpoTa, KojaeOaHuit).

1.11. Pacuer no npeneibHbIM COCTOSIHUSIM KOHCTPYKIHMH B IIEJIOM, & TAK)KE€ OTJCIbHBIX €€
9JICMCHTOB OOJDKCH, KaK TIIPpaBHJIO, IMPOU3BOAUTHCA IJId BCEX CTaI[I/II\/'I - H3roTOBJICHHA,
TPAHCTIOPTUPOBAHMS, BO3BENEHHUS W OKCIUIyaTallMHM, MPH 3TOM PACUYETHbIE CXEMBl TOJIKHBI
OTBCUATh NPHUHATHIM KOHCTPYKTHUBHBIM PCIICHUAM.

PacueT 1o packpeITHIO TPEIIKH U O AepopMaIisaM JA0MycKaeTcs He TPOU3BOIUTh, €CIIH Ha
OCHOBAHMU ONBITHON TNPOBEPKH WIM NPAKTUKU NPUMEHEHUS Kele300€TOHHBIX KOHCTPYKIIMHA
YCTaHOBJICHO, YTO PAaCKPbITUE B HUX TPELIMH HE IMPEBBIIIAET JOMYCTHUMbBIX 3HAYEHUN W
KECTKOCTH KOHCprKHI/Iﬁ B CTalyM SKCILTyaTalluu JOCTATOYHA.



1.12*. 3HaueHns Harpy30K M BO3JCHCTBUH, KOI(D(UIIMEHTOB HAlKHOCTU IO Harpyske,
K03(pPULIMEHTOB COYETaHUH, a TAKXKEe MOJPAa3/eIeHUEe HArpy30K Ha MOCTOSHHbIE U BPEMEHHbBIE
JIOJIKHBI IPUHHUMATBCS B COOTBETCTBUM ¢ TpeboBanusimu CHull 2.01.07-85.

3HayeHHUs Harpy3oK HEOOXOJMMO YMHOXaTb Ha KOI(PQHUIMEHTHl HAASKHOCTH IO
Ha3Ha4YeHMI0, IpUHUMaeMble coryiacHo "[IpaBuiaM yuyeTa CTENEHHM OTBETCTBEHHOCTH 3/1aHUM U
COOPYKEHHI NTPU NMPOEKTUPOBAHUHU KOHCTpYKIMi", yrBepxkneHHbIM ['occtpoem CCCP.

Harpy3ku, yuuTblBaeMble IpH pacyeTe MO MpPEIeiIbHbIM COCTOSIHUSM BTOPOMl TpyIIIbI
(9KCIUTyaTallMOHHbBIE), ClIeyeT MPUHUMATh COrTacHO yka3zaHusMm mi. 1.16 u 1.20. IIpu stom K
JUINTEIbHBIM Harpy3kaM OTHOCHTCS TaKXe 4YacTb IIOJIHOTO 3HAY€HUs KPaTKOBPEMEHHBIX
Harpy3ok, orosopeHHelx B CHull 2.01.07-85, a BBOOuMyH0 B pacueT KpaTKOBPEMEHHYIO
Harpy3Ky cielyeT NIpUHUMaTh YMEHbILIEHHOW Ha BEIMYUHY, YITCHHYIO B JJIUTEIIbHON Harpyske.
Koadduuumentsr coueranuit u kod3()UIUEHTH CHIKEHHSI HArpy3o0K OTHOCSTCS K IOJHOMY
3HAYEHUIO KPAaTKOBPEMEHHBIX Harpy3o0K.

Jlis He 3allUIEeHHBIX OT COJIHEYHOM pajuaniyu KOHCTPYKLIMH, MpeAHa3HAYeHHBIX IS
paboTel B kiimMatuueckoM noapaiione IVA cornmacno CHull 2.01.01-82, mpu pacuere AOIKHBI
YUUTBIBAThCS TEMIIEpaTypHbIE KIUMATUYECKHE BO3AECUCTBUSL.

Jlnsi OETOHHBIX W Kelle300€TOHHBIX KOHCTPYKIWH HOJDKHA OBITh Takke oOecredeHa Hux
OTHECTOMKOCTh B cOOTBETCTBUU ¢ TpeboBanusmu CHull 2.01.02-85.

1.13. Ilpu pacuere »>7I€MEHTOB COOPHBIX KOHCTPYKIMH Ha BO3JEHUCTBUE YCUIIHH,
BO3HHMKAIOIIUX MPU UX MOJbEME, TPAHCIIOPTUPOBAHUN M MOHTa)Xe, Harpy3Ky OT Beca 3JIeMEHTa

CJIeTyeT BBOJUTH ¢ KOA((HUIIMEHTOM TUHAMHUYHOCTH, PABHBIM:
IIPY TPAHCIOPTUPOBAHMM & e e e e e ettt oottt st s e oeeeeensnsnnnnnnns 1,60
" IOIOBEME U MOHTANKE & v e e e oo oo oo e eeenesseeeeneeennnnnnns 1,40

Jlnst yka3zaHHBIX KOA(QHUIMEHTOB TUHAMUYHOCTH JIOIyCKaeTcs MPUHUMATh Oojiee HU3KUE
3HA4YCHUsI, 000OCHOBAHHBIC B YCTAHOBJICHHOM IOPSAKE, HO HE HIDKe 1,25.

1.14. CO0pHO-MOHOJHUTHBIE KOHCTPYKIIMH, & TAKKE MOHOJHUTHBIE KOHCTPYKIIMH C HECYIIEH
apMaTypoi JOJKHBI paCCUUTBIBATHCS MO MPOYHOCTH, OOPA30BAHUIO U PACKPBITUIO TPELIUH U IO
negopManusaM IS CAeIyIOMuUX ABYX CTaAul paboThl KOHCTPYKLUI:

a) N0 TmpuoOpeTeHHsi O0ETOHOM, YJIOKEHHBIM Ha MECTE HCIOJIb30BaHUS KOHCTPYKIIUH,
3aJJaHHOI NMPOYHOCTH - HA BO3JEHCTBHE Beca 3TOro OETOHA U JIPYTMX HArpy30K, ACHCTBYIOIIUX
Ha JIaHHOM JTalle BO3BEICHUs KOHCTPYKIINH;

0) mocne npuoOpeTeHus: OETOHOM, YJIOKEHHBIM Ha MecTa HMCIOJIb30BaHHUA KOHCTPYKLUH,
3aJJaHHOW TNIPOYHOCTH - Ha HArpy3KH, JCHCTBYIOIIME HAa JAaHHOM JTale BO3BEACHHA WM IIPU
AKCIUTyaTalMl KOHCTPYKILIMH.

1.15. VYcunmuss B CcTaTUuecKd HEOMPEICTUMBIX >KEIE300€TOHHBIX KOHCTPYKIUAX OT
Harpy30K M BBIHYXKICHHBIX NEPEMELIEHUI (BCIEACTBUE U3MEHEHUS TEMIIEpPaTyphbl, BIAKHOCTU
0eTOoHa, CMEILEHHs OIop U T.II.), @ TAKXKE YCUJIMS B CTATUYECKH ONPEIECITUMBIX KOHCTPYKIUIX
Opu pacyere UX Mo JAeOPMHPOBAHHONW CXEME CIEIYeT, KaK MpPaBHIIO, ONPEACIATh C yU4eTOM
HEYIpyrux nedopmanuii 0eToOHa U apMaTypbl U HATMYUS TPEIIKH.

JUiss KOHCTPYKLHMH, METOJUKA pacuyera KOTOpPbIX C Y4EeTOM HEYNPYyTHuX CBOWCTB
xKene300eToHa He pa3paboTaHa, a TaKkKe Uil MPOMEXYTOUHBIX CTAaauil pacdyera ¢ y4eToM
HEYIPYTUX CBOWCTB >KeJIe300€TOHa YCWJIMS B CTATHUECKH HEONPENCTUMBIX KOHCTPYKIHUSIX
JIOITy CKaeTCsl ONPEAEIATh B MPEATIOI0KEHUN UX JIMHEHHON yIPyrOCTH.

1.16. K TpemuHOCTONKOCTH KOHCTPYKIMH (MM MX YacTeill) NMpeAbsABISIOTCS TPEeOOBaHHS
COOTBETCTBYIOIUX KaTErOpUil B 3aBUCUMOCTH OT YCJIOBHUI, B KOTOPBIX OHM paboTaoT, U OT BUAA
[IPUMEHSAEMOM apMaTyphl:

a) 1-s1 kareropus - He JOIMycKaeTcsi 0Opa30BaHKUE TPEIIHH;

0) 2-1 KaTeropust - JOMYCKaeTcs OrpaHHMYEHHOE IO IIUPUHE HEMPOIOHKUTEIBHOE
pacKpbITHE TPELIMH d,., NPU YCIOBUU OOECIEUYEHUS UX MOCIEAYIOIIEro HaleKHOTO 3aKPbITHS
(3axaTus);

B) 3-s Kareropus - JOIYCKaeTCs OrpaHMYEHHOE II0 HIMPUHE HENPOAOJDKUTEIbHOE d,., U

IIPOJIOJKUTEIILHOE a ., PACKPBITHE TPELIUH.

cre



Ilog HENpOMOJKUTENBHBIM pPACKPBITUEM TPEIIMH IIOHUMAETCS WX PACKpPBITUE IIpU
COBMECTHOM [I€HCTBUM TOCTOSIHHBIX, JUIMTENIBHBIX W KpPAaTKOBPEMEHHBIX HArpy3oK, a IoJ
MMPOAOIKUTCIIBHBIM - TOJIBKO IMMOCTOAHHBIX U JJIMTCIIBHBIX HAarpy3oK.

Kareropuu tpeOoBaHMi K TPEIIMHOCTOMKOCTH >Ke€JIe300€TOHHBIX KOHCTPYKIHMM, a Takxke
3HAQ4YEHMS MPEACIIBHO JONYCTUMOW IIMPUHBI PACKPBITHS TPEIIMH B YCJIOBHMSX HEarpeCcCHBHOU
cpelbl NPUBEICHBI: A OrPaHUYEHUS NPOHMLAEMOCTH KOHCTpYKUMH - B Tabm. 1, mid
oOecrneyeHns COXpaHHOCTU apMaTyphl - B Ta0J. 2%,

Ycioeusa paboOTE
KOHCTPYKLUUM

Kareropus TpeBoBaHUM K TPEUMHOCTOMKOCTU
XeJle300eTOHHEIX KOHCTPYKUUN U NPeneJIibHO
OOIIyCTVMMad WMPYHa a n a

crcl crc2
PaCKpHITMSA TpeuuH, MM, ofecrneuuBaimye
OTpaHUYeHNMe MNPOHMULAEMOCTM KOHCTPYKLMNI

1. SJyleMeHTH, BOCIPUHUMA-
mye IaBJIEHME XUIOKOCTEN
M Taz30B I[IPU CEUYEHUN:
IIOJIHOCTBIO PACTHAHYTOM
YACTUYHO CXaToM

l-a xareropma <1>
3-a xaTeropus;
a = 0,3;
crcl
a = 0,2
crc2

2. 35JIeMeHTH, BOCIPMHMMAW—

3-g xaTeropus;

mMe IaBJIEHME CHIIYUYUX a = 0,3;
Tes crcl
a = 0,2
crc2
<1> KoHCTPpYKUMM IIOJIXKHEL npeyMyteCcTBEHHO BHITIOJIHATLCS
IpenBapmUTEJILHO HaIpAXEHHEIMA . [Tpu creumalib HOM 0B6OCHOBAHUM
OOMYyCKAeTCsa  BHIIOJHUTH STU KOHCTPYKLUU fe3 MNpenOBapUTEJIbHOT'O
HanpsSXeHUs, B DSTOM ciiydae K MX TPEeNMHOCTOMKOCTM [NPenbsaBJIAITCS
TpeBboBaHMS 3-¥M KaTeIopuu.

YcioBus Kareropusa TpebOBaHUNM K TPEUMHOCTOMKOCTU
SKCIJTyaTaluM | XeJle300€ TOHHEX KOHCTPYKLUMY M HNPenesibHO IOOIIYyCTMMAas
KOHCTPYKLMUM mprHa a u a , MM, PACKPHTMUS TpeUuH,

crcl crc2

ofecrneunBaple COXPAHHOCTH apMaTyphl

cos A-I, A-ITI,
A-TIII, A-IIIm

Bp-1I

CTEPXHEBOM KJlaC— |CTEPXHEBOM KJIaC— |[MIPOBOJIOYHOM KJaC-—

coe A-V um A-VI; coe B-II, Bp-II u
M |IPOBOJIOYHOM Kjac-—|K-7

A-TIV; mnposojiou—- |coB B-II, Bp-II, nopM nouaMeTpe
HOM kJiaccoB B-I, [K-7 m K-19 npwm IPOBOJIOKM 3 MM U

OViaMeTpPe IMPOBOJIO- |MEeHee, CTEpPXHEeBOU
kmu 3,5 MM u Oojee|kjnacca ArT-VII

1. B 3Baxpel- 3-a xaTeropus; 3-a xaTeropus; 3-a xaTeropus;

TOM IIOMele- a = 0,4;
HUU crcl

a = 0,3; a =0,2;
crcl crcl

Tabmuma 1

Tabauma 2*



a =0,3 a = 0,2 a = 0,1
crc2 crc2 crc2
2. Ha oTkpel-| 3-a xaTeropus; 3-a xaTeropus; 2-s KaTeropus;
TOM BOB3IyXe, a = 0,4; a =0,2; a =0,2
a TakKxe B crcl crcl crcl
TPYHTE BHIIE a =0,3 a = 0,1
VIV HUXE crc2 crc2
YPOBHS TPYH-—
TOBEIX BOZ
3. B rpyHTe 3-a xaTeropus; 2-a KaTeropus; 2-a KaTeropus;
Ipy IepeMeH— a = 0,3; a =0,2 a =0,1
HOM YPOBHE crcl crcl crcl
TPYHTOBEIX a =0,2
BOL crc2
[IpuMeuaHmd . 1. OBo3HaueHMsa KJIaCcCOB apMaTypErl - B

COOTBETCTBMM C II. 2.24a.

2. B xaHaTax nompas’syMeBaeTCs IIPOBOJIOKA HAPYXHOTO CJIOS.

3. IOna KOHCTPYKLUUN co CTEePXHEBOU apMaTypoun KJjlacca
A-V, DSKCIJIyaTUPYEMBIX B 3aKPHTOM IIOMEUEHUM MJIM Ha OTKPHITOM BO3IYXE,
IIPM HaJIM4YMM OIIBITa I[NPOEKTUMPOBAHMA M SKCILJIyaTaluun TaKMUX KOHCprKLU/H;I
3HAUYEHUsa a n a monyckaercs yBeauuuBaTh Ha 0,1 MM 1o

crcl crc?2
OTHOWEHUID K NPMBEIEHHHM B HacCTOAmWeMr Tadmiuie.

3KCHJ’IyaTaIII/IOHHI)Ie Harpy3KI/I, y‘-II/ITBIBaCMBIe HpI/I pacque )KeJ'I€306eTOHHBIX
KOHCTPYKIIMH 10 00pa30BaHUIO TPEIINH, HX PACKPBITHIO MK 3aKPBITHIO, JOJIKHBI IIPHHAMATHCSI
corjiacHo taoui. 3.

Tabmua 3

Kareropus |Harpysxu u x02>0OMLUMEHTH HaOeXHOCTM IO HATPy3Ke IT'aMMa

TpeBbOoBaHUM f,
K TpPEmMHO-— IIpMHMMAaEMEIE IPY pacueTe
CTOMKOCTM
xejes00e-— 1o oBpas0OBaHMD 10 PaCKPHITUIO TPEelVH 10 BaKPLITUO
TOHHEIX TpelnH TpelnH
KOHCTPYKLUUM

HENpOoIoJi— |NPOIOJIXM—

XUTEJIbHO— |TeJIbHOMY

My

1 IIoCTOsAHHEIE, IOJIU- - - -

TEeJIbHBEIE UM KpaTKO-—
BPEMEHHEE IIPpU
ramma > 1,0 <*>

£
2 [TocTodaHHBIE, nJu- |IIocToOSAH— - [IOCTOAHHBIE U

TeJIbHEE M KPAaTKO- |HBE, IOJIMU-— OJIMTEJIbHEIE IIPU
BPEMEeHHEIEe IIpU TeJIbHBIE U ramvMa = 1,0
ramma > 1,0 <*> |kpaTkoBpe- £

f MEHHEBIEe IIPU
(pacueT Dpoms3BO- |ramMMmMa =
OVUTCS IOJis BHESCHE- f
HMS HeobxommMmocTu|= 1,0

IPOBEPKM IO HeIl-—
POIOJIKXMUTEJIE HOMY




PACKPHITUIO TPEelMH
M IO MX 3BaKPBITHIO)

3 [TIocTosaHHEIE, - |To xe [TOCTOAHHEIE -
TeJIbHBIE UM KPaTKO-— U OJIUTEJb—
BPEMEHHBIE [IPpU HBlE IIPU
ramma = 1,0 raMMa =

f f
(pacueT npom3BO-— =1,0

IONTCS IJIS BBESC—
HEeHMS HeoOxooum-—
MOCTHM MNPOBEPKU
10 PAaCKPHETUIO

TPeWnH )
<*> Kosdpdbuument raMMma IPpUMHMMaeTCsa Kak opM pacduere o
f
IIPOYHOCTM .
[IpumMeyaHUA. 1. InnTesibHEle n KpPaTKOBPEMEHHHE Harpy3Ku

IPMHMMAKTCA C ydeToM ykaszsaHwmi m. 1.12*.

2. Ocofre HaATpy3KM YUMTHBAKTCS B pacueTe IO OOpasOBaHMI TPEUMH
B TeX CllydYadXx, KOoI'ma HaJInmdume TpeurH IpruBOOUT K KaTaCTpO@I/IquKOMy
IIOJIOXEHMI (B3PHBY, [OXapy M T.II.) .

Ecnu B KOHCTPYKUMSX WIM UX YacTAX, K TPELIMHOCTOMKOCTH KOTOPBIX HPEIbSBISIOTCS
TpeboBaHus 2-i U 3-i KaTeropuii, TpEIMHBI HEe 00Pa3yIOTCs IPU COOTBETCTBYIOIINX HArPy3Kax,
yKa3aHHBIX B Ta0J. 3, UX pacyeT M0 HEeMPOAOIKUTEILHOMY PACKPBITHIO U MO 3aKPHITHIO TPELIUH
(151 2-1 KaTeropuu) WIK 10 HEMPOAOKUTEIBHOMY U MPOJOKUTEILHOMY PACKPBITHIO TPELIUH
(U1t 3-i KaTeropuu) He MPOU3BOAUTCS.

VYka3aHHbIE KaTeropuu TpeOOBaHUM K TPEIIMHOCTOMKOCTH KeJIe300€TOHHBIX KOHCTPYKLIUH
OTHOCATCS K TpEeIlMHAM, HOPMaJIbHBIM M HAaKJIOHHBIM K IPOJIOJIHON OCH 3JIEMEHTa.

Bo u3bexxaHune pacKpbITHs MPOAOIBHBIX TPEUIMH CIEeIyeT NMPHUHUMATh KOHCTPYKTHBHBIE
Mepbl (yCTaHaBIMBaTh COOTBETCTBYIOLIYIO TONEPEUYHYIO apMaTypy), a s HpeABapUTEIbHO
HaANpPsDKEHHBIX 3JIEMEHTOB, KPOME TOTO, OTPAaHUYMBATH 3HAYEHHS CKUMAIOIIMX HANpPSIKEHUH B
OeToHE B CTauu MpeaBapuTeIbHOro ooxatus (cum. m. 1.29).

1.17. Ha xOoHIIEBBIX yYacTKax MpeABapUTEIbHO HAIPSKEHHBIX 2JIEMEHTOB C apMaTypoil 6e3
aHKepOB B Mpejenax JIUHBI 30HBI Mepefadd HampspkeHuid (cMm. m. 2.29) He nomyckaercs
o0Opa3oBaHHMe TPEUUH MPHU ACUCTBUU MOCTOSIHHBIX, IJIUTEIbHBIX U KPATKOBPEMEHHBIX Harpy30K,
BBOJIMMBIX B pacuer ¢ koapduuuentom y, = 1,0.

IIpu »>TOM mnpeaBapUTENbHBIC HANPSDKEHUs B apMmaType IO JUIMHE 30HBI Mepeladu
HaprDKCHI/Iﬁ MMPUHHUMAIOTCS JIMHEHHO BO3pacTaromuMu OT HYJII OO0 MAKCHUMAJIbHBIX PAaCYCTHBIX
BEJIMYMH.

VYka3aHHoe TpeOOBaHUE JOITyCKAETCs] HE YUNUTHIBATh JUISl YACTH CEUEHMsI, PacIOI0KEHHON
IO €r0 BBICOTE OT YPOBHS LIEHTPa TSHKECTH MPUBEAEHHOIO CEYEHHUs IO PacTSIHYTOH OT neicTBUs
ycuiausa MnpeaABaApUTCILHOIO o0KaTus T'paHu, C€CJIN B 9TOM YacTH OTCYTCTBYCT HaIIpsAracmas
apMatypa 0e3 aHKepOB.

1.18. B ciyuae, ecnu B cKaTol MpHU KCILTyaTallMOHHBIX Harpy3kax 30HE MPEABApUTEIBHO
HaNpsHKEHHBIX 3JIEMEHTOB, COTJIACHO pacyeTy, B CTaJHUsIX M3TOTOBJIECHUS, TPAHCIOPTUPOBAHUS U
BO3BEACHUS OOpa3yloTCsl TPEUIMHBI, HOPMaJbHBIE K MPOJOJIBHOW OCH, CIEIYyEeT YUYUTHIBAThH
CHIDKEHHE TPEIIMHOCTOMKOCTH pacTAHYTOM INpH SKCIUTyaTalldd 30HBI 3JIEMEHTOB, a TaKXe
YBCIIMUCHUEC UX KPHUBU3HBI. I[J'If[ OJICMCHTOB, PaCCYHUTHIBACMBIX Ha BO3I[GI>1CTBPI€ MHOT'OKpPAaTHO
HOBTOPSIOLIEHCS HArpy3KH, 00pa3oBaHUe TaKUX TPEIIMH HE JOITyCKaeTcs.

1.19. Ins xxene300€TOHHBIX cTab0apMUPOBAHHBIX JIEMEHTOB, XapaKTepU3yeMbIX TE€M, 4TO
UX Hecyllas CIOCOOHOCTh MCUEPIBIBAETCS OJHOBPEMEHHO ¢ 00pa3oBaHMEM TpEIUMH B OETOHE



pacTsaHyTO# 30HbI (cM. 1. 4.9), mIowmaab CeUYeHUsI IPOAOIbHONW PacTSIHYTOM apMaTyphl JOJIKHA
OBbITh yBEJIMYEHA 110 CPABHEHMIO € TpeOyeMol U3 pacyeTa 1o MPOYHOCTH He MeHee ueM Ha 15%.
1.20*. IlporuObl M mepeMelieHHs] 3JEMEHTOB KOHCTPYKIMM HE JOJKHBI MpEBbIIAThH
npenenbHbiX, ycranoBiaeHHbix CHull 2.01.07-85.
1.21. Tlpu pacyeTe MO MPOYHOCTH OCTOHHBIX M KEJIE300C€TOHHBIX 3JIEMEHTOB Ha JICHCTBUE
CKMMAloIed MpOJOJbHOM CHUJIBI  JIOJDKEH TNPUHUMATBCS BO BHHMAaHUE  CIy4alHBINA
AKCLUEHTPUCUTET e,, 00yCIOBICHHBII HE yYTEHHBIMU B pacueTe (pakTopaMu. DKCIEHTPUCHTET

e, B IIOOOM cilydae npuHuMaercs He MeHee 1/600 IaMHBI 3JIeMEHTa WM PACCTOSIHUS MEXIY €ro

CCUYCHHSMH, 3aKPEIUICHHBIMH OT cmemeHus, u 1/30 BeicOoThI ceueHus. Kpome Toro, mis
KOHCTPYKLUH, 00pa3yeMbIX U3 COOPHBIX 2JIEMEHTOB, CIIEyeT YUYUTHIBATh BO3MOKHOE B3aUMHOE
CMEIIEHUE AIEMEHTOB, 3aBUCAIIEE OT BUa KOHCTPYKIIUH, cllocoba MOHTaXa U T.11.

JIns 371eMEHTOB CTaTUYECKH HEONPENEIMMBIX KOHCTPYKIMH 3HAYEHHE SKCUEHTPUCHUTETA
IPOJIOJIGHON CHJIbI OTHOCHUTENBHO IIEHTPA TKECTH INPHUBEIECHHOIO CEYEHUs €, NMPUHUMAETCA

PaBHBIM 3KCUHCHTPUCUTCTY, MMOJYUCHHOMY U3 CTATUYCCKOI'0 pacdyeTa KOHCTPYKIKWHU, HO HC MCHEC
e,. B nsnemenTtax cratmuecku OIPECACIINMBIX KOHCTPYKI_[I/Iﬁ SKCHOCHTPHUCUTET €, HaXOAUTCA KaK

CyMMa DJKCLUEHTPUCUTETOB - OIpPEAENseMOr0 W3 CTAaTUYECKOTO0 pacueTa KOHCTPYKIHH U
CIIy4aitHOTO.

1.22. PaccrosiHus MeXAy TeMIIEpaTypHO-yCaJOYHBIMHU IIIBAMH, KaK MPABUIIO, TOJKHBI
YCTaHABIIMBATHCS PACUETOM.

AOIIOJTHUTEJIbHBIE TPEBOBAHIS K IPOEKTUPOBAHUIO
IMPEABAPUTEJIBHO HAIIPSDKEHHBIX KOHCTPYKIIMA

1.23. IIpeaBaputenbHble HAMPSDKCHUS O, , @ TAKKES O' COOTBETCTBCHHO B HAIPSTraeMOi
apmatype S u S' cieayer Ha3zHayaTh C Y4YETOM JOMYCTUMBIX OTKJIOHEHUH P 3HAYEHUS
IPEIBAPUTENBLHOTO HAIpPSDKEHUS TakuM 00pa3oM, 4YTOOBI AJii CTEPKHEBOW M IPOBOJIOYHOMN
apMaTypbl BBIOIHSIUCH YCIOBHS:

oc,tP<R.,. 0,-p=203K . .(1)

s,ser; s,ser

3HaueHue p MpU MEXaHWYECKOM CIOCO00€ HATSHKEHUS apMaTypbl MPUHUMAETCS PaBHBIM

O,OSGSP , a IIPpU JJICKTPOTCPMHUYCCKOM H SJICKTPOTCPMOMECXAHNYCCKOM criocobax OIPCACIIACTCA

o popmyne

p=30+¥,<2)

rae p - B Mlla;
| - ATMHA HATATUBAEMOTO CTEPKHS (PACCTOSTHHE MEXK/Y Hapy>KHBIMU TPAHSIMHU YIIOPOB), M.
[Ipu aBTOMaTH3MPOBAHHOM HATSDKEHUM apMaTypbl 3HaueHue uuciautens 360 B dopmyne
(2) 3amensiercs Ha 90.
. ' .
1.24. 3Ha4yeHus HanpsHKEHUN o, U O',, COOTBETCTBEHHO B HAIIPATracMOM apMaType S u

S', KOHTPOJIMPYCMBIC I10 OKOHYAaHWH HATAKCHHUA HA YIIOPBI, IPUHUMAKOTCA PaABHBIMU O'Sp n O"Sp

(cM. 1. 1.23) 3a BbIYETOM HOTEPH OT AeopMaIiy aHKepOB U TPEHUs apMaTypsl (cM. 1. 1.25).
3HayeHUs] HANpsHDKEHUW B HampsAraemMon apmarype S u S', KOHTpOIUPYEMBbIE B MECTE

OPWIOKEHUST HATSHKHOTO YCWIMS TPH HATSHDKEHUM apMaTypbl Ha 3aTBEpHAEBLIMHA OETOH,

NPUHUMAIOTCS PAaBHBIMU COOTBETCTBEHHO O u o' OmpefeNsieMbIM U3 YCJIOBUS

con?2 con? 4

obecrieueHus B pPaCUCTHOM CEUCHUHU HANPSDKCHUH o, U o' 110 popMynam:



P
GconZ: sp -« A ;Pysp 5 (3)
red red
P Pe,y'
O-'con2= O-'sp_ a A - Ipy - . (4)

B ¢opmynax (3) u (4):

1 .
O'Sp , O " OIIPCACIIAAOTCA 0e3 yuceTa NoTephb MPEABAPUTCIIbBHOTI'O HAIIPSIKCHUS

P,e,, - onpenemnsiores no popmynam (8) u (9) mpu 3HaueHUSX O, M O, C Y4ETOM

MIEPBBIX IMOTEPh MPEIBAPUTEIIEHOTO HAMPSKCHIS;

Ve y'sp - 0003HaYEeHHU T€ Ke, uTo B 1. 1.28;

a=E /E,.

HanpsokeHnus B apMatype CaMOHAINPSKEHHBIX KOHCTPYKIIMHA PACCUYUTHIBAIOTCS U3 YCIOBUS
PaBHOBECHS C HAMPSDKCHUSIMU (CaMOHATNPSDKEHUEM ) B O€TOHE.

CaMonanpsbkeHre O€TOHAa B KOHCTPYKIIMH OTPEACINSETCS HMCXOJs M3 MapKu OeTOHa M0
CaMOHAIPSDKEHUIO S, ¢ y4eToM KOd(pQUIMeHTa apMUPOBaHHUsI, PACIOJIOXKEHHUS apMaTypbl B

O0eToHe (OAHO-, IBYX- M TPEXOCHOE apMHUPOBAHHE), a TAK)KE B HEOOXOJIUMBIX CITydasiX - MOTEPh
OT YCaJIK{ U MOJ3y4ecTH OETOHA NIPHU 3arpy>KEHHH KOHCTPYKIIUU.
[Tpumeuanne. B KoHCTpyKIMAX U3 Jerkoro 6eroHa kinaccos B7,5 - B12,5 3nauenus o, u

0,,,, HE JOIDKHBI IpeBbIaTh cooTBeTcTBeHHO 400 1 550 MI]a.

1.25. IIpu pacdere npeaBapUTEIHLHO HAMIPSHKCHHBIX AJIEMEHTOB CIIEYyET YUUTHIBATh MOTEPU
MPEBapUTENLHOTO HAMPSKEHUS apMaTyPhl.

[Tpu HaTsHKEHUHN apMaTyphI HA YIIOPHI CIIEAYET YUYUTHIBATh:

a) TMepBble TOTEpU - OT JAepopManud aHKEPOB, TPEHHUS apMartypbl 00 orubaroliue
npUcnocoOeHus, OT peNakcallMd HanpsHKeHUH B apMmarype, TeMIIepaTypHOro Iepernana,
nedopmaruu  ¢hopMm  (MPU  HATSHKEHWW apMaTypbl Ha (GOpMBI), OT OBICTPOHATEKAIOIICH
MoJI3y4ecTu OETOHa;

0) BTOpBIC MMOTEPH - OT YCAJKH U MMOI3y4eCTH OETOHA.

[Tpu HaTsHKEHUN apMaTyphl Ha OETOH CIIEAYeT YUYUTHIBATD:

B) MEpBBIE MOTEPH - OT AedopMalui aHKEPOB, TPEHUSI apMaTyphbl O CTEHKH KaHAJOB HIIU
MOBEPXHOCTh OETOHA KOHCTPYKITUH;

I) BTOpblE MOTEPHU - OT pejlaKcallid HANpsOKEHUH B apMarype, YCaakd W IOJ3y4ecTd
0eToHa, cMATUS OETOHA MOJ BUTKAMHU apMaryphbl, Ae(opMaliyi CTHIKOB MEXTY OJokaMu (Iis
KOHCTPYKITUH, COCTOSIIUX U3 OJIOKOB).

[ToTepu mpeaBapUTEIHLHOTO HAMPSDKEHUS apMaTypbl CIeAyeT OMpeAesaTh Mo Tabil. 5, mpu
9TOM CYMMAapHYIO BEIMYMHY TMOTeph MpPU MPOEKTUPOBAHUU KOHCTPYKIMH HEOOXOAMMO
npuHuMath He meHee 100 MITa.

Koncynpsrantlmtoc: npumedanue.
Hywmeparus Tabauly npuBeieHa B COOTBETCTBUU € OPHUIIMATIBLHBIM TEKCTOM JIOKYMEHTA.

Tabmauua 5

®aKTOPE, BBIBEBAKIIME 3HaUYEeHMS I[IOTEPh NPEeOBapUTEeJIbHOTO HAlPSIXEHUSI,
IIOTEepM MNpenBapUTeEsIb— Mlla, npyM HATSIXEHUM apMaTypH
HOT'O HAIPSIXEHUSI I




apMaTyph

Ha YIIOPH

Ha 60eToH

1. Pejakcaumsa HaNpsa-
XEHUM apMaTypH:
IpM MexXaHU4YeCKOM

A. TlepBrle norepwn

crnocobe HaTSIXeHUs curMa
apMaTypH : sp
a) TIPOBOJIOYUHOM (0,22 —==———- 0,1) x -
R
s, ser
X CuI'Ma
sSp
0) CTepXHeBOM 0, lcurma - 20 -
Sp
IpY BJIEKTPOTEPMUUEC—
KOM ¥ BJIEKTPOTEPMO—
MEXaHNUEeCKOM CIIOCO—
6ax HaTAaXeHUd
apMaTypPH :
a) TIPOBOJIOYUHOM 0, 05curma -
sSp
0) CTepXHEeBOM 0, 03curma -
Sp
3mech cuIMa IPMHVMaeTCAa
Sp
6es yueTa norepb, Mlla.
ECAM BBUMCJIEHHBIE SBHAUYEHUS
IIOTepb OKaXyTCHd OTpHUlla-—
TEeJIbHEIMM, WMX CcJlemyeT IIpu-—
HyMaTb PaBHEBEIMM HYJIIO
2. TewmnepatTypHbe ne- |Iynsa OeToHa KJIACCOB -

penan (pa3HOCTL TeM-—
nepaTyp HaTAHYyTOM
apMaTypel B 30HEe HaIl-—
peBa M YCTPOMCTBA,
BOCIHPUHMMAKLIETO
YyCUIIMe HaTSXeHUS IIpU
nporperpe ©OeTOHA)

B15 - B40 - 1,250envTat
Ina 6eToHa kjacca B45 wu
Bemie — 1,0 IenbTat

roe JlesmbpTat - pasHOCTH
MEXIY TeMIepaTypoM HaIrpe-
BaeMoM apMaTypbl M HeNoIo—
BVIXHBIX YIIOPOB (BHe 3OHEBL
HarpeBa), BOCIPUHMMAIIMX
ycunmue HaTaxeHusa, °C. Ilpu
OTCYTCTBMUM TOYUHBIX IaHHBIX
IIPUHYMAaEeTCS

IOenbrTat = 65 °C.

[Ipy NmoOTATrMBaHMM HalpArae-
MOV apMaTypbl B IIpollecce
TepMOOOPabOTKM Ha BeJIUYdM-—
HY, KOMIIEHCUPYUYID [IOTEpU
OT TeMIepaTypHOTO Iepera-—
ma, I[ocJenHue MNPMHMMATCs
PaBHBEIMM HYJIIO

3. IebopmMauuy aHKe-—
POB, PAaCIOJOXEHHEX Y
HATSAXHBEIX YCTPOMCTB

IenvTal

roe JemnbTal - obxaTue
OIlpeCCOBaHHHX wWaub,

CMSATME BEICAXEHHEIX I'OJIOBOK
n T.l1., IPMHMYMaeMOE pPaBHBIM
2 MM; CMEIleHVEe CTEepPXHEN B

ODenbTal + HesbTal

roe JenbpTal -
1

mamb MM NOPOKJIamoK,

PACIOJIOKEHHBIX MEXIY

obxaTue



MHBEPTAPHEX 3axXuMax,
nejgeMoe 1o popwmyJie
OenbTal = 1,25 + 0,15d;

d - ImnaMeTp CTEepPXHA, MM;
1l - mamHa HaATATMBAEMOTO
CTEepPXHSA (pacCTosHME MeXxIy
HAPYyXHEIMM I'PaHAMM YIIOPOB
bopMBl MJIM CTEHZa), MM.
[lpy 3JIeKTPOTEpPMUUECKOM
criocobe HaTSAXEeHUS [IOTepHu

onpe-

aHKepaMmM 1 OEeTOHOM

3JIEMEHTAa, [NPMHMMaeMoe

paBHEIM 1 MM;

Heneral - nedopmaumda
2

AHKEPOB CTAKAHHOTO
THUIa, KOJIOOOK C HNpoOkamu,
AHKEPHEIX T'aekK U’
3axXBaTOB, IIPMHMMaeMasd
paBHOM 1 MM;

oT medopMaluMM aHKEPOB B 1l - mamHa HaATATMBAEMOTO
pacueTe He YyUYMTHBAITCH, CTepXHsa (2JIeMeHTa), MM
TaK KakK OHM YUTEHEl IIpn
onpeneJieHUM SBHAUeHUs I[10JI—
HOTO YIJIMHEHMS apMaTypPE
4. TpeHMe apMaTypPH: -
a) O CTeHKM KaHaJIOB curMa (1 -
MM O IOBEPXHOCTb sp
feToHa KOHCTPYKLUM
1
- T T T T T T T T T T T T === ) 7
omMera x + nejbTa TeTa
e
Toe € - OCHOBAaHME HaTypalb-—
HEIX JIOTapudMOB;
oMera, mejbTa - KoabOMLIMeH—
TH, OIlpemneJisgeMble I10
Tabsa. 6;
X — IOJIMHa ydacTKa OT HaTaX-—

HOTO YyCTpPOMCTBa OO pacdeT-—
HOT'O CeYeHMs, M;
TeTa - CYMMAapHEM yI'OJI

MOBOPOTA OCUM apMaTyphl, Pam;

cuIMa - HIpMHMMaeTrcs 0e3s
sSp
yyeTa IIOTEpb
1
6) o6 ormbawnmue curMa (1 - ——————————— ),
IIPUCIIOCOOJIEHU S sp oeJjbTa TeTa
e
TIe € - OCHOBAHME HATy-—
PAJIbHBEIX JIOTapm@MOB;
menbTa - KO30OMUMEHT, OpuU-—
HuMaemer paBHEM 0, 25;
TeTa - CYMMAapHEIM yI'OJI IIO—
BOpOTa OCM apMaTypH, pan;
curMa - HOpMHUMaeTcsa 0es3
sp
ydeTa [IOTepb
5. Iedopmaumsa crajb- HenbTal -
HOM GQOPMHEI IPU M3TO— [HIO ——————-— E ,
TOBJIEHUM IpelBapu-— 1 S
TeJIBHO HalpPSXEeHHBIX rge HIO - ko»dduLMeHT,

xeJjie300e TOHHEIX
KOHCTPYKLUMM

onpenesisieMuM Mo QopMyJiaM:
[IpMY HaTAXEeHUM apMaTyph
IOMKPaTOM n -1

2n
IpY HaTSAXEeHUM apMaTypbl Ha-—
MOTOYHOM MalUlMHOWM DBJIEKTPO-—
TEepMOMEXaHUUECKYM CIIOCODOM




(50% ycunmsa coszmaeTcs
Tpy30M)

4n
n - UMCJIO TPYyHNIl CTepXHelN,
HaTATMBAEMEX HEOIHOBpe-—
MEHHO,
HOenpral - cOIMXeHUE yIOPOB
O JIMHUM IOeMCTBUA yCUIMA
P, ompegmesnseMoe M3 pacueTa
nebopmaumm GOpPMEL;
1l - paccrogHMe Mexny Ha-
PYXHEIMM TPaHAMU YIIOPOB.
IIpy OTCYTCTBUM HOAHHEIX O
TEeXHOJIOTMM M3TOTOBJIEHMA U
KOHCTPYKUUM QOPMEI NOTEPU
oT ee nmedpopMaLUM NPUHUMA—
oTcsa paBHeMM 30 MIa.
[lpy srexkTpoTEepMUUECKOM
crnocofbe HaTAXEeHMs [IOTepu
or nmedopmaumm GOPMEL B
pacueTe He yUuUTHBAKTCA,
TaK KakK OHM YUTEHEl I1pn
onpenesieHuUM MOJIHOTO YyIJIM-—
HEHUs apMaTyphl

6. BricTpoHaTekamwuas

oJI3y4YeCcThb IOJid

BeToHa :

a) ecTecTBEHHOTO
TBEepLOeHUS

cCuIrMa
bp
40 - ——————- npu
R
bp
curMa
bp
——————— <= anbda;
R
bp
40ansda +
cuIMa
bp
+ 856eTa (-————-- - anbda)
R
bp
CcCuIMa
bp
npy ———-——--= > anbbda,
R
bp

roe anbba m bera - xombOU-—

LMEHTH, [IPUHMMAEMEIE :

ansda = 0,25 + 0,025R ,
bp

HO He Oojee 0,8;

era = 5,25 - 0,185R , HO
bp

He OoJjiee 2,5 u He MeHee

1,1;

curMa - OomnpemnesiIiTCs Ha




©) IOIOBEPI'HYTOI'O
TEenJoBoM obpaboTke

bp
YPOBHE LIEHTPOB TAXECTU
IPOOOJIBHOM apMaTypel S u S'
C y4YeToM IOTepb IO
nos. 1 - 5 HacTodmwen
TaOJIMLEL.
Iia Jjierkoro ©OeToHa Hnpu Ie-
pPenaTodHOM MNPOYHOCTM
11 MIla M HMXEe BMECTO MHO-—
xurena 40 ODpuHMMaeTCsS MHO-—
xuTens 60
[IoTepn BHUMCIATCS IO Qop-
MyJlaM II03. 6a HacTosAmeMn
Ta6J'H/ILU:>I C YMHOXeHMeM II0JIy—
UEeHHOT'O pesyjibTaTa Ha
xkonddmuumenT, pasust 0,85

BE. Bropre norepmn

7. Pejakcauusa curMa
HaOpSXeHMM apMaTypH: sp
a) IIPOBOJIOYHOM - (0,22 ——=————- 0,1) curma
R sp
S, ser
©) CTEepXHEeBOMU - 0, lcurma - 20
Sp
(cM. mossICHEeHus K o3. 1
HacTosAumen TabJIuiib)
8. Ycamka 6eToHa BeTon BeroH, HezaBMCHMMO OT yCJIOBUMN
(cm. mm. 1.26): €CTEeCTBEHHOTO |[IOOABEPT'HY THIM TBepOeHusa OeToHa
TBEpIeHNUS TenJjoBOM
obpaboTke
npm
aTMochepHOM
OaBJICHUN
TSXEJIOTO KJIACCOB:
a) B35 m Humxe 40 35 30
©) B40 50 40 35
B) B45 u Bouue 60 50 40
MEJIKOBEPHUCTOTO
TpyII:
T) A [IoTepn oNpenejsaiTCs 10 40
nos. 8a, © HacTodgmen
Ta®IULE C YMHOXEHMEM Ha
xkoodduumeHT, paBHEM 1,3
n) B [loTepu omnpenesisoTcs 10 50
no3. 8a HacTosAmWeN TabJIMLE
C YMHOXEeHMEM Ha
xkondduumeHT, paBHEM 1,5
e) B [IoTepu omnpenesisalTcsa IIo 40
no3. 8a HacTosAmWeN TabJIMLE
KaK OJsg TaxeJoro 6eToHa
€CTeCTBEHHOTO TBEPIEeHUS
JIETKOTO IIPU MEJIKOM
3aloJIHUTeJe :
X) TIJIOTHOM 50 45 40
3) MIOPUCTOM 70 60 50
9. MonsyuecTh OeToHa
(cm. m. 1.26):
a) maxesoro u Jjer- [150ambdba curma /R npu curma /R <= 0,75;
KOT'O IpPM IIJIOTHOM bp br bp bp



MEJIKOM 3allOJIHUTeJIe

6) MEeJIKO3EpHUCTOTO

TpyNn:
A

B

B) JIeETKOI'O IIpHU
IOPUCTOM MEJIKOM
3aMoJIHUTEJIe

/R
bp Dbp

/R
bp Dbp

300anbda (curma 0,375) mpu curmMma > 0,75,

Toe curMa - yTO B [03. 6,

bp
nmo nos. 1 -

TO Xe, HO C Yy4YeTOM NOTEPb
6 HacrodmeM TabJIMLEL;
anbba - KOPPOMUMEHT, NPUHMMAaEMEMN
ecTecTBeHHOTO TBepnmexnus - 1,00;
IOOBEPTHYTOT'O TEIJIOBOM obpaboTke
IaBJIEHUU 0,85

PaBHBEIM OJi OeTOHa:

npmu aTMochepHOM

[loTepu BHUMUCIAIOTCS IO GopMyiaMm 1no3. 9a HacTosmen
TabIMUE C YMHOXEHMEM IIOJIydeHHOT'O pe3yJjbTaTa Ha
xkondduumeHT, paBHEM 1,3

[IoTepu BHUMCIALTCA IO QopMmysiaM nos3. 9a HacTosAmeM
TabJIMUE C YMHOXEHMEM IOJIydeHHOT'O pe3yJibTaTa Ha
konbduumeHnT, paBHEM 1,5

[IoTepM BHUMCIIAKTCS IO QopmysaMm I03.
TabIMUE OpM ajibda 0,85

[IoTepu BHUMCIALTCA IO QopMmysiaM nos3. 9a HacTosAmeM
TabJIMUEl C YMHOXEHMEM IOJIydeHHOT'O pe3yJibTaTa Ha
kondduuMeHT, pPaBHEM 1,2

9a HacToAmeMn

10. CmsTue ©GeToHa
10 BUTKAMM CIOMpPaJlb-—
HOM WMJIM KOJILLIeBOM
apMaTypel (npm Ooua-
MEeTpe KOHCTPYKLUMU

o 3 M)

- 70 - 0,22d ,

ext
roe d — HaAPYXHEM OMaMeTp
ext

KOHCTPYKUUM, CM

11. Hedopmaumsa
obXxaTmsa CTHEKOB
Mexnoy OJsiokamMm (noJis
KOHCTPYKLMM,
cocToammux mu3 OJIOKOB)

[IpuMeyaHUs . 1.
B HanpsAraeMoM

2. IHusa

apMaType
CaMOHAaTP SIKEHHBIX

- n HemnbTal

roe n -
LM M OCHACTKM 10 ILOJIVMMHE
HaTATMBaEMOM apMaTypPEH;
IenbTal - obxaTme CTHKA,
IPMHMMaEMOE PAaBHEM IJIS
CTHIKOB, 3BalOJIHEHHEIX OeTo-
HoMm, - 0,3 mmMm;
HuM Hacyxo - 0,5 mMm;

1l - mimHa HaATATUBAEMOM
apMaTypH, MM

[loTepn
S' omnpenesydroTcsa TakK Xe,
KOHCTPYKLMUN noTepu

npegBapmuTeJsIbHOI'O HallpAaXeHMA
KakK B apMmarype S.
OT yCaIKu

U TnoJ3ydecTr OeToHa OnpenesidiTC4a IO OIIBITHEIM OAaHHBIM .

Ta0mnuma 6

KaHan wunmu
[IOBEPXHOCTD

KosdpdpuumeHTH 0514 OonpenesieHMs [NOTEepb OT TPEHUS

apMaType (cMmM. nos. 4 Taba. 5)
omera IoeJybTa NpY apMaType B BuUIe
Iy4YyKOB, CTEepXHEN
KaHaTOB IEPMOONYUECKOTO

UJVICJIO WIBOB KOHCTPYK-—

IIpM CTEBEIKOBA-—



1. Kanaj:

C MeTaJIIMueCKOM 0,0030 0,35 0,40
IOBEPXHOCTHIO

c BeTOHHOV INOBEpPX-— 0 0,55 0,65

HOCTBIO, OOpa30BaH-—
HEIM XEeCTKMM KaHaJio-—

obpasopaTesyieM

TO X%e, TIMOKKMM KaHa- 0,0015 0,55 0,65
JjoobpasoBaTesyieM

2. BeroHHas 0 0,55 0,65
[IOBEPXHOCTb

Ilpy  pacdyere caMOHAampPsDKEHHBIX  3JEMEHTOB  YYHUTHIBAIOTCS  TONBKO  MOTEPH
NpEeIBapUTENFHOIO HANPSKEHUS OT YCAAKH M TOJN3y4YecTH OeTOHAa B 3aBUCHMOCTH OT MapKu
OeToHa 1O CaMOHANPSDKEHHIO M BIAXKHOCTH cpeabl. [l caMOHanpspKEHHBIX KOHCTPYKIHH,
IKCIUTyaTUPYEMBIX B YCIOBUSAX U30BITKA BJIard, MOTEPH OT YCAJKU HE YUUTHIBAIOTCS.

1.26. Ilpu onpeneneHur NOTEpb MPEABAPUTEIIBHOTO HAMPSKEHUS OT YCAJKHU U MOJI3Yy4eCTH
6erona 1o mo3. 8 u 9 Tabia. 5 He0OXOAUMO YUUTHIBATh CIEAYIOIINE YKA3aHUSA:

a) IpH 3apaHee U3BECTHOM CPOKE 3arpy KeHHsI KOHCTPYKIMY TIOTEPH CIEAYEeT yMHOXATh Ha
k03¢ ULKEHT ¢,, onpeaenseMslii no Gopmyie

4t

=, 5
100+ 3¢ ®)

(7

rae t - Bpems, CyT, OTCUMTHIBAEMOE IPU ONPEAEICHUU IMOTEPb OT IMOJI3Yy4YECTH CO JIHS
o0xartusi 0eTOHA, OT YCAJIKH - CO THS OKOHYAHHSI OCTOHUPOBAHNS;

0) s KOHCTPYKUMH, MpeAHa3HAYeHHBIX MJIs AKCIUTyaTallMd MpH BJIAXHOCTH BO3TyXa
Hiwke 40%, mMOTepu MOJDKHBI OBITH yBEeNWYEHBI Ha 25%, 3a MCKIIIOUYCHHEM KOHCTPYKIUH W3
TSOKEJIOTO M MEJIKO3EPHUCTOr0  OETOHOB, TNpEeAHAa3HAYEHHbIX I AKCIUTyaTalMd B
kiumaTrueckoM nojapaiione IVA cornmacHo CHull 2.01.01-82 1 He 3alMIIEHHBIX OT COJIHEYHOU
panuanuu, st KOTOpPBIX yKa3aHHbIE TOTepH yBenuuuBaroTcs Ha 50%;

B) JIONyCKAeTCs WCIONb30BaTh 00Jiee TOYHBIE METOMABl [UIS OIPENEICHUsI TOTepb,
00OCHOBaHHBIE B YCTAaHOBJIIEHHOM IMOpSJAKE, €CIM H3BECTHBI COPT LIEMEHTa, COCTaB OETOHa,
YCIIOBHSI U3TOTOBIICHHSI U OKCIUTyaTaI[ii KOHCTPYKIIUU U T.11.

1.27. 3HadyeHue NPEABAPUTEIILHOTO HANPSIKEHUS B apMarype BBOJMTCS B pacyeT C
KO3 QHUIMEHTOM TOYHOCTH HATSHKEHHUS apMATYPhI 7, , ONPEIEIIeMbIM 110 Gopmyiie

ysp zliA]/vp (6)

3Hak "mmoc"  TpUHUMAETCS MPU  HEOJIArOmpHUATHOM BIUSHUW TMPEIBAPUTEIHHOTO
HanpspKeHus (T.e. Ha JaHHOM cTajuu paboThl KOHCTPYKIMH WIIM Ha PacCMaTpUBAEMOM YYacTKe
JJIEeMEHTa TpeJBapUTEIbHOE HANPSIKEHUE CHUXKAET HECYLIYI0 CIIOCOOHOCTH, CIIOCOOCTBYET
00pa30BaHMIO TPEIIUH U T.I1.), 3HaK "MHUHYC" - IpU OJIaronpUsITHOM.

3naveHust Ay, TPU MEXaHHYECKOM CIOCOOC HATSKCHUS apMarypbl HPHHUMAOTCH

paBupiMu 0,1, a mpH DIEKTPOTEPMUUYECKOM M DIIEKTPOTEPMOMEXAHHYECKOM Ccroco0ax
HATSDKCHUS OTPEIENISIOTCS 110 opMyIie



Ay, =0,5L |14t
J.

HO npuHuMaroTcs He menee 0,1;
3/ECh P, O, - CM. IL 1.23;

N, - 9UCJIO CTCPIKHEH HANPSracMOU apMaTyphbl B CCUCHHU DJIEMCHTA.

[Ipu onpeneneHun NOTEPh MNPEABAPUTEIBHOIO HAINPSDKEHUS apMarypbl, a Takke Mpu
pacyere 1o PacKpbITHIO TPELMH U 10 AehopMaLmsM 3Ha4eHue Ay, JOMyCKaeTCs NMPUHUMATH

PaBHBIM HYJIIO.

1.28. Hanpsoxkenust B OeTOHE W apMaType, a TakKe YCHIHS MPEABAPUTEIBHOTO 00XKaTHs
O0eToHa, BBOJAUMBIC B pacyeT MPEABAPUTEIHHO HAMPSDKEHHBIX KOHCTPYKIUN, OMPEAEISIOTCS C
Y4ETOM CIEAYIOIIMX yKa3aHUMH.

Hamnpsixenus B ceueHUsIX, HOPMAJIbHBIX K MPOJOJILHONW OCH 3JIEMEHTA, ONPEAEIsIOTCS IO
IpaBUjaM pacyeTa YNPYTHX MaTepuanoB. [Ipu 3TOM NpPUHMMAIOT TNPUBEIECHHOE CEYEHHE,
BKIIIOUAIOIIEe CeYeHHEe OETOHA C y4eTOM OcCJablIeHHs ero KaHalaMu, Ma3aMH U T.IL., a TaKkke
CEYCHHE BCEU MPOAOIBHON (HAmpAraeMOW W HEHAIpsAraeMoil) apMaryphl, YMHOKEHHOE Ha
OTHOIIeHHE anb(da MOAyJell ynmpyroctu apMaTypsl U 6etoHa. Eciu yacTu GETOHHOTO ceueHus
BBITIOJIHEHBI U3 O€TOHOB Pa3HBIX KJIACCOB HJIM BUOB, X MPUBOIAT K OJJHOMY KJIacCy WJIH BUIY,
UCXOJs U3 OTHOILICHUSI MOJIyJIel YIpyrocTu OeToHa.

Ycwnue mpeiBapuTEeNbHOrO 00XaThs P M OKCUCHTPUCHTET €ro INpPHIOKCHHSI e,

OTHOCHUTEJILHO LIEHTPA TSXKECTH MPUBEIACHHOTO ceueHus (4epT. 1) onpenensitores no popMyiam:

P= GspAsp +o"sp A'SP—O'SAS -o' A" ;(8)

! ' ' ' ' !
_O-spAspysp+GsAsys_GspAspysp_GsAsys
eop = P

., (9)

rie o,, O', - HaIpsKCHHS B HEHAIPATAEMOW apMaType COOTBETCTBEHHO S m S/,

s
BbI3BaHHBIE YCaJKOW U MOJI3y4ECThIO OETOHA;
Vys> V' » Yo » ¥'s - PaCCTOSHHS OT LCHTPA TSHKECTH MPUBEJICHHOTO CEYCHHS [0 TOYEK

NPUIOKCHUST PABHOJCHCTBYIOIIUX YCHJIM COOTBETCTBCHHO B HANpPSATaeMOW M HEHANpsraeMou
apmatype S u S' (cm. ueprt. 1).

o5 A
-
T ———— —-#'
ospAsp

¥s
y'sp

AYHUA UEHTPA
TAKECTU

NPUBEQEHHOTO
CEYEHWA

Q)
o
Q0

Ys
Ysp

— I P
OspAsp
e =

-k

4

0sAs

Yepr. 1. Cxema ycunuii npeaABapUTEIbHOIO HAMPSDKEHUS B apMaType
B TIOTIEPEYHOM CEUYEHHH JKEIe300€TOHHOTO IEMEHTA



Ilpy KpUBOJMHEHHOW HAmpsracMod apmarype 3Ha4eHHs O, U O~ YMHOXKAiOT
COOTBETCTBEHHO Ha cos@ u cos@', rme € u @' - yribl HAKIIOHA OCH apMaTypbl K TPOIOJILHON
OCH 3JIeMEeHTa (IJ1s1 pacCMaTPUBAEMOI0 CEUCHU).

Hanpsokenust o, u a;p MPUHUMAIOT:

a) B cTafnu 00kaTusi OETOHA - C YYETOM MEPBBIX MOTEPD;

0) B cTaIuu SKCIUTyaTaIlMy JIEMEHTA - C yY€TOM MEPBBIX U BTOPHIX MOTEPb.

HanpsokeHust cUIMa , U CUTMa , IPHHUMAIOT YUCIIEHHO PABHBIMH:

B CTaiuM 00XaTHsi OETOHA - OTEPSAM HANPSDKEHUN OT OBICTPOHATEKAIOIICH MOJI3YUYECTH 0
1mo3. 6 Tabim. 5;

B CTaJMH JKCIUTyaTalldy 3JIEMEHTA - CYMME MOTEpb HANPSHKCHUH OT YCaIKH U TOJI3YYECTH
OetoHa o no3. 6, 8 u 9 Tabm. 5.

1.29. Cxxumaromue HanpsoKeHUsT B OCTOHE B CTaAWM MPEIBAPUTEIHLHOTO 00KaTHS o,, HE

JIOJDKHBI TIPEBBIIIATH 3HAYCHHH (B IOJSIX OT MEPEIaTOYHOM NIPOYHOCTH OeToHa R, ), yKa3aHHBIX

B TabmI. 7.
Tabmnuua 7
HanpsxenHoe| Cnocof CxyMawnIMe HaNpsXeHMs B OeTOHe B CTamuy Ipen—
COCTOSHME |[HaTAXEeHUS|BapUTEJILHOTO OOXaTusa B IOJAX OT IepemaTOdyHOM
CeueHud apMaType |npouHocTu GeToHa curMa /R, He Gojee
bp bp
IPM PaCUeTHOM 3UMHEN TeMIepaType HapyXHOTO
Bosznoyxa, - C
myHyCc 40 m BBIIE Hxe MmuHyCc 40
npm obxaTmum
LeHTpajlb— |BHELEeHT-— LeHTpajib— |BHELEeHT—
HOM PEHHOM HOM PEHHOM
1. Hanpsxe-|Ha ymnops 0,85 0,95 <*> 0,70 0,85
HMA yMeHb— |Ha ©GeToH 0,70 0,85 0,60 0,70
MaKnTCS MU
HEe usMe-
HATCA [IpU
OEeMCTBUKU
BHEMHUX
HaTpy30K
2. Hanpsxe-|Ha ynope 0,65 0,70 0,50 0,60
HUSa yBenu- |Ha GeToH 0,60 0,65 0,45 0,50
UMBATCSI
npu OeMcT-—
BV BHEIIHUX
HaTrpy30K
<*> JIyig BJIEMEHTOB, M3TOTOBJISEMEIX C IIOCTEINeHHON epenauen
ycunuss  o0xaTus, NPU HaJIMUUMM CTAJIbHHEX OIOPHEIX HOeTajiell M KOCBEHHOMU
apMaTypE c OBOBEMHEIM Ko2ddMLMEeHTOM apMupoBaHusa Mo >= 0,5%
v
(cm. nm. 5.15) Ha OJaMHe He MeHee OJMHE 30HBH IIepenaduy HalpsSXeHum 1
p
(cm. m. 2.29) monyckaeTcs NPMHMMATL 3HaueHue curMma /R = 1,00.

bp bp



IpuMeuanmsa. 1. 3BHaUeHUS CcUIMa /R, yKasaHHHE B HaCToOAlleHh
bp bp

Tabmuue, 0ja OeTOHa B BOIJOHACHILEHHOM COCTOSAHMM I[IPM pPacdeTHOU
TeMnepaType Bo3myxa Huxe MuHyc 40 °C crnemyer npuHMMaTe Ha 0,05
MEeHBIIE .

2. PacueTHHEe 3MMHME TeMIepaTyph HaPYyXHOTO BO3IOyxXa NPUHYMAITCS
COIJIaCHO yKasaHuaM II. 1.8.

3. Insa JIETKOT'O BeToHa kJjaccoe B7,5 - B1l2,5 3HAUEHUS
curma /R cJienyeT NPMHMMATL He Oojee 0, 30.

bp bp

HaprI)KeHI/IH O-bp OIIPECACIIAOTCA Ha YPOBHC KpaﬁHero C)KaTOTO BOJOKHA OETOHA C y4ueToM

MOTEPh MPEABAPUTEIHLHOTO HAMPSDKEHUS 10 1mM03. 1 - 6 Tabn. 5 u npu ko3P PuIrieHTe TOUHOCTH
HATSOKEHUS] aDMATYPBI ¥, , PABHOM €IMHHULIE.

P

1.30. /Ina npenBapuTeNbHO HANPSHKEHHBIX KOHCTPYKLMH, B KOTOPBIX MpeLyCcMaTpUBaeTCs
peryiaupoBaHue HaNpsDKEHUH o0xaTust OeTOHAa B IPOLECCe MX JKCIUTyaTallMu (Hampumep, B
peakTopax, pe3epByapax, TeJIeBU3MOHHBIX OalllHAX), HampsAraeMas apMmarypa MnpuMeHseTcs 0e3
CLEIUIEHUs1 ¢ OETOHOM, IIPU 3TOM HEOOXOMMO MpeaycMaTpuBaTh 3(PPEKTUBHBIE MEPONPUATHUS
IO 3alIMTe apMaTypbl OT Koppo3uu. K mpenBapuTenbHO HAIMpPsDKEHHBIM KOHCTPYKLUSAM 0e3
CUEIUIEHUS apMarypbl C OETOHOM JOJDKHBI TpPEeAbABIAThCA TpeboBaHus 1-i1 karteropuu
TPELUIMHOCTONKOCTH.

OBLIME HOJIOXXEHNA PACYETA INIOCKOCTHBIX 1 MACCUBHBIX
KOHCTPYKIUU C YYETOM HEJIMHEMHBIX CBOUCTB XEJIE3BOEETOHA

1.31. Pacuer IUIOCKOCTHBIX KOHCTPYKLUMH (THUIla OaJOK-CTEHOK, IUIUT TNEPEKPBITUH) U
MaCCHUBHBIX KOHCTPYKIHMH NO NpeAeibHBbIM COCTOSHMSM NEepBOM M BTOPOM TIpymi cieayer
IPOU3BOJUTH MO HANPSDKEHUSAM (YCUIIUAM), NeopMalisM U MEePEMEILEHUSIM, BbIUNCISIEMBIM C
yueToM (pu3nueckol HEIMHEHHOCTH, aHU30TPONHHU, @ B HEOOXOJUMBIX CIy4asX - MOJI3y4ecTH,
HAKOIUICHUS MOBPEXICHUM (B IIMTENBHBIX MPOLIECCaX) U I€OMETPUUYECKON HeIMHEHHOCTH (B
OCHOBHOM ]ISl TOHKOCTEHHBIX KOHCTPYKLU).

[Ipumeuanue. AHM30TPOIUS - HEOJAWHAKOBOCTH CBOMCTB (37€Ch - MEXAHHYECKHX) IO
pa3HbIM HanpasieHusAM. OpTOTponus - BUJ aHU30TPOIIHUH, IIPU KOTOPOM UMEIOTCS TPU B3aUMHO
NEPIEHIUKYJISPHBIE IJIOCKOCTH CUMMETPUU CBOUCTB.

1.32. ®usnyeckyr0 HEITMHEMHOCTh, aHU3O0TPOIUIO U MOJI3YyYECTh CIEAYET YUYUTHIBaTh B
OTIPENIENISIONIUX COOTHOIICHHSIX, CBS3BIBAIOIIMX MEXIy COOOW HAmpspKeHUS W nedopMmalivu, a
TAaKXXC B YCJIIOBUAX IMPOYHOCTU U TPGMHHOCTOﬁKOCTH Marcpuaja. HpI/I 9TOM CJICAYCT BBIACIIATDH
NIBE cTaauu Ae(HOpMUPOBAHHSI AIIEMEHTOB - JI0 U TOCJIe 00pa30BaHMsI TPEIIHH.

1.33. Jlo oOpa3zoBaHusi TpemIMH [jIsi OCTOHA [OJDKHA, KakK MPaBUJIO, MCIOIB30BATHCS
HEJIMHEHAs: OPTOTPOITHASI MOJICITh, IIO3BOJISIONIAs YUYUTHIBATh HANIPABICHHOE pa3BUTHE 3PdekTa
TMJIATallid ¥ HEOJAHOPOJHOCTh e()OPMHUPOBAHMS TPU CKATHU M pacTspKeHUH. Jlomyckaercs
MI0JIb30BAThCSl KBa3MU30TPOITHOM MOJICNBI0 OCTOHA, YYUTHIBAIOIICH IPOSIBICHHE YyKa3aHHBIX
dbakTopoB B cpeaHeM 1o oObemy. s kene300eToHa B ATOM CTaAuU CIEAYEeT UCXOIUTh M3
COBMECTHOCTH OCEBBIX JedopMalvii apMaTypbl U OKpPY)KaKOIMIero OETOHA, 3a UCKIIOUYCHHEM
KOHICBBIX YYaCTKOB apMaTyphbl, HC CH&6)KCHHBIX ClICHUAJIbHBIMU aHKCpaMHU.

[Ipy omacHOCTM BBHIMYYHMBAHUS apMaTyphl CIEIyeT OrPaHWYHMBATH €€ NpeAcTbHBIC
CIKUMArOIMEC HAPSAKCHUSA.

[Mpumeuanune. Jlumaramust - yBenndeHne oObeMa Tena MPH CKATHH, OOYCIOBICHHOE
pa3BUTHEM MHOXECTBa MUKPOTPEIINH, a TAKXKe TPELIMH OOJIbIIECH MPOTHKEHHOCTH.

1.34. B ycnoBuAX NPOYHOCTH OETOHA CIIEAYyeT YUMTHIBATh COUYETAHWE HAIPSDKEHUHA Ha
IUTOIIaIKaX Pa3HBIX HAINPABJICHUI, B CHIIy KOTOPBIX, B YACTHOCTH, €TO CONPOTHBIICHNE IBYX- H



TPEXOCHOMY CHKATHIO TPEBBINIACT MPOYHOCTh MPH OJHOOCHOM C)KAaTHH, a MPU KOMOMHAIHSIX
CKaTUAg M PACTSHKEHHMST MOXET ObITh MEHbINE, 4YeM NpHU JEeHCTBUU OJHOTO U3 HHUX. B
HEOOXOJUMBIX CIIy4asX JOJDKHA TPHHUMATHCS BO BHHMAHHE JUTUTEIBLHOCTH JIEHCTBUS
HaIpsKEHUH.

VYcnoBue TPOYHOCTH Kene300eToHa 0€3 TPEIIMH JOJDKHO COCTaBJISITHCS HUCXOJs U3
YCIIOBUHM TPOYHOCTH COCTABIIAIOIINX MAaTEPUAIIOB KaK IByXKOMIIOHEHTHOMN CpPE/Ibl.

1.35. B kadecTBe YyCJIOBHS TpPEIIMHOOOPA30BAHMS CJEAYET WCIOIb30BaTh YCIOBUE
MPOYHOCTU OETOHHBIX SJIEMEHTOB JBYXKOMIIOHEHTHOU CpPEIbI.

1.36. Tlocne oOpa3oBaHMs TPEUIMH CJIEAYET MCIIOIB30BAaTh MOJENIb aHU3O0TPOITHOTO Teja
o0miero BHJa MPU HETMHEHHBIX BBIPAKEHHUSIX 3aBUCUMOCTEH YCHIUN WM HAMpsDKEHUH OT
MEPEMEIICHUH ¢ yIEeTOM CIeAYIONNX (DaKTOPOB:

YIJIOB HAKJIOHA TPEIIMH K apMaType U CXeM MepeceueHus TPellnH,

PaCKpPBITHUS TPEIIUH U CABUTA UX OEPETOB;

KECTKOCTU apMaTyphl: OCEBOH - C y4E€TOM CIEIUICHHUS C MOJ0caMy MU OJlokaMu OeToHa
MEXIy TPEIIMHAMHU; TAHTCHIIMAIBHOM - C yYETOM MOJATIIMBOCTH OETOHHOTO OCHOBAHHS Y
OeperoB TpEemIMH U COOTBETCTBEHHO OCEBBIX M KacaTeNbHBIX HAMpsDKEHUH B apMaType B
TpEIHAX;

KECTKOCTU OETOHA: MEXIY TPEIIMHAMH - Ha OCEBbIE CHJIbI M CIIBUT (CHIIKAETCS AJISI CXEMBI
MEPECEKAONINXCS TPEIINH); B TPEHIMHAX - HA OCEBBIC CHJIBI M CIBHT 3a CYET 3alleTUICHUS
OeperoB TPElIrH NPy AOCTATOYHO Majol UX HIUPUHE;

JaCTHYHOTO HAPYIIEHUS COBMECTHOCTH OCEBBIX Jedopmarnmii apMaTypsl U O€TOHA MEKIY
TpelIMHAMHU.

B Monmenn nedopMupoBaHUsS HEAPMUPOBAHHBIX JJIEMEHTOB C TPEIIMHAMH YUYUTHIBACTCS
JIUIIIb KECTKOCTh OETOHA MEKIY TPEIINHAMHU.

B ciy4asx BO3HMKHOBCHHSI HAKJIOHHBIX TPEIIMH CJIEAYyeT YYHUTHIBATH OCOOCHHOCTH
nedopMupoBaHUs OeTOHA Ha/l HAKIIOHHBIMU TPEIIMHAMHU.

1.37. lllupuHy packpbITHS TPEIIMH U B3aWMHBIN CABUT MX OEpEeroB CIEAyeT OMpeelsiTh
UCXOJS U3 CMEIICHUS CTepXKHEH pa3iMuYHbIX HANpaBiICHUH OTHOCUTENIBHO IMEpPEeceKaeMblX HMU
OeperoB TpPEUIMH C YYETOM PACCTOSHUN MEXIy TpPEUIMHAMH W TPU COOIIOJICHUH YCIOBUS
COBMECTHOCTH 3TUX CMEUICHHH.

1.38. YcnoBusi MpOYHOCTH IUIOCKUX U OOBEMHBIX 3JIEMEHTOB C TPEIIUHAMH JTOJIKHBI
OCHOBBIBAThCS HA CIEAYIOUINX MPEANOChUIKAX:

MPUHUMACTCS, YTO PAa3pyIICHHE MPOMCXOAUT BCICACTBUE 3HAUUTENBHOTO YIUIMHEHUS
apMatypbl Mo Hauboyiee OMAacHBIM TpEHIMHAM, B OOIIeM ciy4yae pacloJIOKEHHBIM KOCO K
CTEPXKHSM apMaTypbl, U pa3apoOsieHus OETOHA MOJIOC WM OJIOKOB MEXKIY TPEIIMHAMH WIH 32
TpelMHaMu (HallpuMep, B C)KaTOM 30HE TUIUT HaJ TPEIIUHAMU);

CONPOTUBIICHUE OETOHA CHKATHIO CHID)KACTCS W3-32 BO3HUKHOBEHHUS PACTSDKCHUS B
NEPIEHIUKYIIPHOM HalpaBieHUH, CO3JaBAEMOT0 CUJIaMU CLETUICHHUS C PACTSHYTOM apMaTypoid,
a TaKKe M3-3a MOMEPEYHBIX CMEIIEHUN apMaTyphl y OEPEroB TPEIIH;

IIpU OTpEeNIEHUU MPOYHOCTU OETOHA YUUTHIBAIOTCS CXEMbl 00pa30BaHUs TPEIIMH U YTJIbl
HAKJIOHA TPEIUH K apMaType;

B CTEpPXKHSX apMaTypbl YYHUTHIBAIOTCSA, KaK IPaBWJIO, HOpPMajbHbIE HaIpPSHKEHUS,
HaIPaBIIEHHBIC BJIOJIb HX OCH; JIOMYCKAeTCS YUUTHIBATh KacaTelbHBIC HANIPSDKEHUS B apMaType B
MeCTax TpemMH (HareabHbl 3¢G(dEKT), NpuHWMAas, YTO CTEPKHU HE H3MEHSIOT CBOEH
OpHUEHTAIIHH:

MPUHUMAETCS, YTO B TPEILMHE pa3pylIeHUs BCE MEpPEeceKalollue €€ CTEP>KHU JTOCTUTaioT
pacYeTHBIX CONMPOTUBICHUIN HA pacTsHKEHUE (Ui apMaTyphl, HE UMEIOIIEH Mpejena TeKy4YeCTH,
HaANPSHKEHUS JOKHBI KOHTPOJIMPOBATHCS B Ipoliecce 1ehopMalliOHHOTO pacyeTa).

[IpouHoCcTh O€TOHA B Pa3iMYHBIX €r0 30HAX CIEAYeT OICHMBATH IO HAMPSIKEHUSM B HEM
KaK B KOMIIOHEHTE IBYXKOMIIOHEHTHOH cCpelbl (3a BBIYETOM IMPHUBEACHHBIX HANpsHKEHUH B
apMartype Mexay TPeUIMHAMH, OIPEIEIISIEMbIX C YUeTOM HAIPSHKCHUN B TPEIIMHAX, CIEIUICHUS U
YACTUYHOTO HAPYIICHUSI COBMECTHOCTH OCEBBIX JIeopMalinii apMaTypbl C OETOHOM).



1.39. Hecymuryro criocOOHOCTP KeJIe300€TOHHBIX KOHCTPYKIHUH, CIIOCOOHBIX MpETepIieBaTh
JOCTaTOYHBIE TUIACTHYECKUE Jae(OpPMAIiH, JOIYCKAeTCsl OMPEAENIATh METOJOM IpENeIbHOTO
paBHOBeCHS.

1.40. Tlpm pacyere KOHCTPYKIMH IO TPOYHOCTH, AedopManusiM, OOpa3OBaHHIO |
PACKPBITUIO TPCIIMH METOAOM KOHCUYHBIX JJICMCHTOB [JOJIKHBI OLITH IMPOBEPCHBI  YCJIOBUA
NPOYHOCTH M TPEIIMHOCTOMKOCTM JUIi BCEX KOHEYHBIX JJIEMEHTOB, COCTAaBIISIOIINX
KOHCTPYKIHIO, a TaKXXC YCJIIOBUSA BO3HHKHOBCHHUSA YPC3MCPHBIX nepeMemeHHi/'I KOHCTPYKIHWH.
[lpn omeHke mNpenenbHOrO COCTOSHHSI MO TPOYHOCTH JIOMYCKAeTCs IIOJaraTh OTICNbHBIC
KOHEYHBIE 3JIEMEHTHl DPa3pyILICHHBIMM, €CIM 3TO HE BJIEYET 3a CO00H HpOrpeccHpyroIero
pa3pylieHus KOHCTPYKIMHM W TIO0 HCTCYCHWH JACHCTBHS pacCMaTpHBaeMON  Harpy3Ku
OKCILTyaTaluOHHAs MPUTroAHOCTb KOHCTPYKIIHU COXPAHUTCA UJIU MOXKCT OBITH BOCCTAaHOBIICHA.

2. MATEPUAJIBI 1J11 BETOHHBIX U )KEJIE3OBETOHHBIX KOHCTPYKIIMIA

BETOH

2.1. 1ns GETOHHBIX U )K€Ie300€TOHHBIX KOHCTPYKLHUMN, IPOEKTUPYEMBIX B COOTBETCTBUU C
TpeOOBAaHUSAMHM HACTOSALIMX HOPM, CJeIyeT NpeaycMaTpuBaTh KOHCTPYKIMOHHBIE OETOHBI,
cootBerctBytomue ['OCT 25192-82:

TSDKENBIN cpeHelt muotHocTH cBbimie 2200 mo 2500 kr/mM3 BKIIOY.

MEJIKO3EPHUCTHIN cpeaHeit mmoTHocTH cBbiie 1800 kr/m3;

JIETKUM TUIOTHOM U IOPU30BAHHOU CTPYKTYPBI;

SYEUCTBIN aBTOKJIABHOT'O U HEABTOKJIABHOT'O TBEPJCHMUS;

CHEIHANbHBIN OETOH - HAMPATAIOIINH.

2.2. IIpu mpoeKTHpOBaHNH OETOHHBIX M YKEJIE300€TOHHBIX KOHCTPYKIMH B 3aBUCIMOCTH OT
UX Ha3HAa4eHUs U YCJIOBHM paboThl CleqyeT yCTaHaBIMBaTh IOKa3aTeldM KadecTBa OETOHa,
OCHOBHBIMM U3 KOTOPBIX SABIISIOTCSA:

a) KJ1acc 10 MPOYHOCTHU Ha cxartue B;

0) K1acc MO MPOYHOCTH HA OCEBOE PACTsLKEHHME B, (Ha3HA4aloT B CilydasX, KOrAa 3Ta

XapaKTEePUCTUKA UMEET IIaBEHCTBYIOIIEE 3HAUEHUE U KOHTPOJIUPYETCS Ha POU3BOJICTBE);

B) Mapka 10 Mopo3ocTtoikoctd F  (momkHa Ha3HadaTbesl IS KOHCTPYKITHH,
MOJIBEPTalOIIUXCA B YBIAXKHEHHOM COCTOSIHUM JEHCTBUIO MONEPEMEHHOTO 3aMOpPAXXUBAHUS U
OTTaWBaHUA);

r) Mapka IO BOJOHENpPOHUIaeMOCTH W (IOKHA Ha3HA4YaTbCA MJisi KOHCTPYKLMM, K
KOTOPBIM MPEIBABIAIOTCS TPEOOBaHUS OIPaHUYCHHSI IPOHUILIAEMOCTH);

1) Mapka 1o cpeiHei ioTHOCTH D (omKkHa Ha3HAYAThCS Ml KOHCTPYKIIHH, K KOTOPBIM,
KPOME KOHCTPYKTHUBHBIX, IPEIBSABISIOTCS TPEOOBAHUS TEIUIOU30JISIIINN);

€) Mapka I0 CaMOHANpPSUKEHHIO Hampsraiomero O0erona S, (HODKHA HAa3HAYATHCS JUIS

CaMOHANPSHKCHHBIX KOHCTPYKIIMA, KOT/Ia 3Ta XapaKTEPUCTHKA YYWUTBHIBACTCS B pacyere u
KOHTPOJMPYETCS] Ha IPOU3BOJICTBE).

[Tpumeuanns. 1. Kmaccel OeToHa MO TPOYHOCTH HA CXKATHE W OCEBOE PACTSIHKCHUE
OTBEYAIOT 3HAYECHUIO FApaHTUPOBAHHOM NpoyHocTH OeToHa, Mlla, ¢ ob6ecneuenHocThio 0,95.

2. Mapka Hanpsratoniero O€TOHa [0 CAMOHANPSDKEHUIO MPEICTaBIseT 3HA4YEHUE
npeaBapuTeNbHOrO HanpspkeHus B 6etone, MIla, coznaBaeMoro B pe3yibTaTe €ro pacliupeHus
npu ko3 dunmente npogonsHoro apmupoBanus u = 0,01.

2.3. JInst OETOHHBIX U K€JI€300€TOHHBIX KOHCTPYKLMN CIEIyeT MperycMaTpuBaTh OETOHBI
CIEIYIOIIMX KJIACCOB U MapoK:

a) KJIaCCOB MO MPOYHOCTH Ha CHKATHE

TsoKebIn 0eToH - B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40; B45; B50;
B55; B60;



Hanpsratouuit 6eton - B20; B25; B30; B35; B40; B45; B50; B55; B60;

MEJIKO3EPHUCTHIN OETOH Ipym:

A - eCTEeCTBEHHOTO TBEpACHHUS WU TIIOJBEPTHYTHIM TEIUIOBOH 00paboTKe Tpu
aTMoc(epHOM JaBIIEHHWU Ha TEecKe ¢ MoaylieM kpymHoctu cBbime 2,0 - B3,5; B5; B7,5; B10;
B12,5; B15; B20; B25; B30; B35; B40;

b - to xe, ¢ mogynem kpynHoctu 2,0 u menee - B3,5; B5; B7,5; B10; B12,5; B15; B20;
B25; B30;

B - moaBepruyThIif aBTOKIaBHOU 00padoTke - B15; B20; B25; B30; B35; B40; B45; B50;
B55; B60;

JIETKUi1 OETOH MPH MapKax Mo CPeHEH MIOTHOCTH:

D800, D900 - B2,5; B3,5; B5; B7.5;

D1000, D1100 - B2,5; B3,5; B5; B7,5; B10; B12,5;

D1200, D1300 - B2,5; B3,5; B5; B7,5; B10; B12,5; B15;

D1400, D1500 - B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30;

D1600, D1700 - B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35;

D1800, D1900 - B10; B12,5; B15; B20; B25; B30; B35; B40;

D2000 - B20; B25; B30; B35; B40;

A4YeMCTEM OeTOH NIPpM Mapkax O CpelHeM NJIOTHOCTU:

ABTOKJIABHERIM : HEeaBTOKJIABHEIN :
D500 - B1l; B1,5; -

D600 - B1; B1l,5; B2; B2,5; B1; B1,5;

D700 - B1,5; B2; B2,5; B3,5; B1,5; B2; B2,5;
D800 - B2,5; B3,5; B5; B2; B2,5; B3,5;
D900 - B3,5; B5; B7,5; B3,5; B5;

D1000 - B5; B7,5; B10; B5; B7,5;

D1100 - B7,5; B10; B12,5; B15; B7,5; B10O;
D1200 - B10; B12,5; B15; B10; B12,5;

MOPU30BAaHHBIN OETOH PU MapKax Mo CpeaHeH MIOTHOCTHU:

D800, D900, D1000 - B2,5; B3,5; BS;

D1100, D1200, D1300 - B7,5;

D1400 - B3,5; B5; B7.5.

JlommyckaeTcsi mpuMeHeHHue OeToHa MPOMEKYTOUYHBIX KIACCOB MO MPOYHOCTH Ha CXKaThe
B22,5 u B27,5 npu ycnoBuu, 4yTO 3TO NpPHUBEAET K SKOHOMHUU ILIEMEHTA [0 CPaBHEHHUIO C
NpUMEHEeHHEM OeTOHa COOTBETCTBEHHO KiaccoB B25 m B30 u He CHM3UT JIpyrue TEXHHKO-
SKOHOMUYECKUE MOKA3aTETN KOHCTPYKIIHH;

0) KJIacCOB I10 MPOYHOCTH HA OCEBOE PACTSIKECHHE

TSDKEIIbIH, Hamnpsratoluii, MEeNKO3epHUCTRIN U serkuit 6etonsl - B,0,8; B 1,2; B 1,6; B 2;
B24; B23; B3,2;

B) MapoK 10 MOPO30CTOMKOCTH

TSDKETIBIA, HAMpATAIOMUN U MeTTKo3epHUCThIi 6eTonbl - F50; F75; F100; F150; F200; F300;
F400; F500;

nerkuit 6eToH - F25; F35; F50; F75; F100; F150; F200; F300; F400; F500;

STYECUCTBIN U mopu3oBaHHbIN O6eToHbI - F15; F25; F35; F50; F75; F100;

') MapOK I10 BOJOHETIPOHUIIAEMOCTH

TSDKEINBIN, METTKO3EPHUCTHIN 1 Jerkuii 0eToHbl - W2; W4; W6; WS8; W10; W12;

JUTsl HampsATaAoImero 0eToHa Mapka 1Mo BOJAOHETPOHHUITAEMOCTH OOECTIEYMBACTCS HE HUKE
W12 u B npoekTax MOKET HE yKa3bIBaThCS;

1) MapoOK I10 CPEIHEH MIIOTHOCTH

nerkuii 6eron - D800; D900; D1000; D1100; D1200; D1300; D1400; D1500; D1600;
D1700; D1800; D1900; D2000;

ssaencThiii 6eToH - D500; D600; D700; D800; D900; D1000; D1100; D1200;

nopu3oBaHHkI 6eToH - D800; D900; D1000; D1100; D1200; D1300; D1400;

€) MapoK 10 CaMOHANPSHKEHUIO



Hanpsiraroumii 6eron - §,0,6; S, 0,8; S, 1; 5 1,2, § 1,5, §,2; §)3; S, 4.

[Ipumeuanus. 1. B wacTrosmmx HOpMax TepMUHBI "NMerkuii O0eToH" W '"TOPH30BAaHHBIN
0eTOH" HCIONB3YIOTCS COOTBETCTBEHHO JUIsl 0003HAUEHHS JIETKOTO OETOHA IUIOTHOM CTPYKTYpPHI
U JIETKOTO O0€TOHA MOPU30BAHHOM CTPYKTYPHI (CO CTENEHbIO MOpHU3aluu cBhIIe 6%).

2. I'pynma menko3epHuctoro 6erona (A, b, B) nomkHa yka3piBaThcsl B pabounx yeprexax
KOHCTPYKIHH.

2.4. Bospact OeroHa, OTBEYAIONIMK €ro Kjaccy IO TMPOYHOCTH HA CXKATHE M OCEBOE
pacTsDKEHHE, HA3HAYaeTCsl NPU MPOEKTUPOBAHUM MCXOZAS U3 BO3MOXKHBIX PEAIBHBIX CPOKOB
3arpy’KeHHsl KOHCTPYKIUH POEKTHBIMU Harpy3kamH, croco0a BO3BEACHUS, YCIOBUH TBEpACHUS
6eroHa. [Ipu OTCYTCTBMM 3THX TaHHBIX KJacc OETOHA yCTaHABJIMBAETCS B BO3pacTe 28 CyT.

3Ha4yeHnEe OTITyCKHOM NMPOYHOCTH OETOHA B 3JIEMEHTaX COOPHBIX KOHCTPYKLHUH CIIEayeT
HaszHayaTh B cooTBeTcTBUM ¢ ['OCT 13015.0-83 n cranmapramu Ha KOHCTPYKIIMM KOHKPETHBIX
BUJIOB.

2.5. ns 5xene300eTOHHBIX KOHCTPYKLUH HE JOMYCKAeTCs] IPUMEHSTH!

TSDKEJIBIN ¥ METTKO3EPHUCTHIN OCTOHBI KJlacca 1o MPOYHOCTH Ha c)katue Hke B7,5;

Jerkuil 6eToH KJjlacca 1Mo MPOYHOCTH Ha cxkartue Hwke B3,5 - 11 ogHOCIOMHBIX U HIKE
B2,5 - nnst AByXCIOMHBIX KOHCTPYKITHH.

PexomeHayeTcst npuHUMATh Ki1acc O€TOHA 110 MPOYHOCTH Ha CHKaTHE:

JUIS 5K€1€300€TOHHBIX 3JIEMEHTOB M3 TSKEJIOTO U JIETKOro OETOHOB, PACCUMTHIBAEMBIX Ha
BO3JIEICTBE MHOTOKPATHO MOBTOPSIOLIEHCS Harpy3Ky, - He Hike B15;

JUISL KEJIe300€TOHHBIX CKATBIX CTEP’KHEBBIX 3JIEMEHTOB U3 TSKEJIOT0, MEIKO3EPHUCTOrO U
JIETKOT0 OETOHOB - He HIbKe B15;

JUIS. CUJIbHOHATPYKEHHBIX )KEJIE300€TOHHBIX CXKATBhIX CTEPXKHEBBIX JIEMEHTOB (Harpumep,
JUIsL KOJIOHH, BOCIPHHMMAIOIIMX 3HAYUTEJIbHBIE KPAHOBBIE HAIPY3KH, W AJI KOJOHH HIKHHUX
3Take MHOTO3TAXHBIX 37JaHUi) - He Huxke B25.

2.6*. Jlns mpelBapUTENIbHO HANpPSHKEHHBIX AJIEMEHTOB U3 TSXKEJIOTr0, MEIKO3EPHUCTOTO U
JIeTKOTO OETOHOB Kilacc OeToHa, B KOTOPOM pAacIOJIOKEHa HampspKeHHas apMaTypa, Clemyer
IIPUHUMATh B 3aBUCUMOCTH OT BHJA U KJIacca HANPAraeMOM apMaTyphl, €€ IUaMeTpa U HaJIu4dus
AQHKEPHBIX YCTPOWCTB HE HMKE YKa3aHHOTO B Ta0J. 8*.

Tabmuma 8*

Bun ¥ KJIACC HaNpsaraeMoM apMaTyphbl Knacc OeToHa, He HUXe

1. IIpoBoOJIOUHass apMaTypa KJIACCOB:

B-I1 (Opwv HaIuMuMM aHKEpPOB) B20
Bp-II (6e3 aHKepOB) IOMAMETPOM, MM:

oo 5 BKJIOU. B20
6 u Bojiee B30
K-7 nu K-19 B30

2. CrepxHeBas apMatTypa (0e3 aHKepOB)
OMaMeTPpOM, MM:

or 10 mo 18 BKJIOU., KJIACCOB:

A-IV B15

A-V B20

A-VI m AT-VII B30

20 u BoJyiee, KJIACCOB:

A-IV B20

A-V B25

A-VI m AT-VII B30

Ipumeuanme . OBO3HAUEHMS KJIACCOB apMaTypel — B COOTBETCTBUM C

n. 2.24ax.



llepenaroynast mpoyHoOCTh OeToHa R, (NPOYHOCTH OETOHA K MOMEHTY €ro oOxarws,

KOHTPOJIUpYEeMasi aHAJIOTUYHO KJaccy OETOHA MO MPOYHOCTH Ha C)KATHE) Ha3HAYAETCS HE MEHee
11 MlIla, a npu crepxHeBoil apmatype kinaccoB A-VI, At-VI, Ar-VIK u Art-VII,
BBICOKOTIPOYHOM apMaTypHOU MPOBOJIOKE 0€3 aHKEpOB U apMaTypHBIX KaHaTax - He MeHee 15,5
Mlla. Ilepenarounass mpo4YHOCTh, KPOME TOr0, JOJKHA COCTaBIATH HE MeHee 50% MpuHATOro
KJacca 6eTOHa M0 MPOYHOCTH Ha CHKAaTHeE.

Jns KOHCTPYKLHMM, PacCUMTHIBAEMBIX HAa BO3JCHCTBHE MHOTOKPATHO TOBTOPSIOLICHUCS
Harpy3KHU, MUHUMAaJIbHbBIE 3HAYCHHS KJ1acca OeTOHA, MPUBECHHBIC B Ta0JI. 8%, Ipu MPOBOIOYHON
HanpsAraemMou apmarype M CTEp>KHEBOM Hampsraemoil apmarype kiacca A-IV HezaBucumMo ot
auaMerpa, a Takke kiacca A-V nuamerpom 10 - 18 MM JOMKHBI yBEIMYMBATHCS Ha OJHY
CTyTEHb, T.¢. 5 MIla, ¢ COOTBETCTBYIONMNM MOBBIIICHHUEM TIEPEIATOYHON MMPOYHOCTH OETOHA.

[Ipy TpoOEKTUPOBAHWUU OTAETHHBIX BUJOB KOHCTPYKIUU JOIycKaeTcsi 0O0OCHOBAaHHOE B
YCTaHOBJICHHOM MOPSJIKE CHIYKEHNE MUHUMAJILHOTO Kjlacca 0€TOHA Ha OAHY CTYINEHb, PaBHYIO 5
Mlla, mpoTuB mnpuBeneHHOW B Tald. 8% C COOTBETCTBYIOIIMM CHIDKEHHEM IEpeIaTOqHOM
MIPOYHOCTH OETOHA.

[Tpumeuanus. 1. TIlpm  pacuere  Kene300€TOHHBIX  KOHCTPYKIMM B CTaauu
IPEIBapUTENLHOTO 00KaTHs pacyeTHbIE XapaKTEPUCTUKHU O€TOHA MPUHUMAIOTCS KaK JJIs Kjlacca
0eToHa, YUCIICHHO PAaBHOTO MEePEAATOYHON MPOYHOCTH OeToHA (TI0 TMHEHHON HHTEPIOSINN ).

2. Ilpm mnpOEKTUPOBAHMM OTPAKIAONIUX OJHOCIOWHBIX CIUIOIIHBIX KOHCTPYKIUH,
BBITIOJHAIOMNX (YHKIUU TEIJIOU30JISAINK, JOMYyCKAeTCsS TPU OTHOCHTEIHHOW BETHUYHUHE
obxarust OetoHa o,/ R, He OGonee 0,30 mcmonb30BaTh HaNpsAraeMyr apmarypy kimacca A-IV

nuameTpoMm He 6omnee 14 M mpu kimaccax nerkoro 6etona B7,5 - B12,5, mpu sToM nepenatodHas
NPOYHOCT OeToHa R, NOJDKHA COCTaBIATH He MeHee 80% Kiiacca 6eToHa.

2.7. Menko3epHUCTHIH O€TOH 0€3 CHEeLHaNTbHOTO 3KCIEPUMEHTAIBLHOIO O0OOCHOBaHMS HE
JIOTTYCKAeTCsl MPUMEHATD JUIsl JKEJIe300€TOHHBIX KOHCTPYKIIMM, MOABEPrartoINXcsl BO3IEHCTBUIO
MHOTOKpPAaTHO TOBTOPSIIOILEHCS Harpys3kd, a TakKe A MpelBapUTEIbHO HAIMPSKEHHBIX
KOHCTPYKLUH IPOJIETOM CBbILIE 12 M IpH apMUpPOBaHUU IPOBOJIOYHOM apMaTypoil kiaccoB B-I1,
Bp-1I, K-7 u K-19.

Krnacc menko3epHucToro 6€ToHa o NpoYHOCTH Ha CHKAaTUE, MPUMEHSEMOT0 /IS 3alIUThHI OT
KOppO3UU M OOecreueHMs CLEMJIeHUs C OETOHOM HaIpsraeMoi apMmaTypbl, PacHoOJOXEHHOH B
na3ax ¥ Ha MOBEPXHOCTH KOHCTPYKIIMH, JOJKEH ObITh He HIke B12,5, a 111 MHbEKIIMYM KaHAJIOB
- He Huxe B2S5.

2.8. 511 3aMOHOJIMYMBAHUS CTHIKOB AJIEMEHTOB COOPHBIX JKEJI€300€TOHHBIX KOHCTPYKIUH
KjJacc OeToHa clielyeT YyCTaHaB/IMBaThb B 3aBUCHUMOCTH OT YCJIOBUH paOOThl COETUHSIEMBIX
3JIEMEHTOB, HO MPUHUMATh HE HUXKE B7,5.

2.9. Mapku O6eToHa HO MOPO30CTOMKOCTH M BOJOHENPOHUIIAEMOCTH OETOHHBIX U
XKeNe300€TOHHBIX KOHCTPYKLIMH B 3aBUCHMOCTH OT PEKUMa HMX OKCIUTyaTallil M 3HAYCHUH
pPacyeTHBIX 3UMHHMX TEMIIEpATyp HApPY>KHOTO BO3/lyXa B palOHE CTPOUTENBCTBA JOJDKHBI
NPUHUMATHCS:

JUI KOHCTPYKIMH 31aHUHM M COOpYXEHUH (KpoMe Hapy’>KHBIX CTE€H OTAIUIMBAEMBIX 3JaHH)
- HE HIDKE YKa3aHHBIX B Ta0I. 9;

U1 HApY>KHBIX CTEH OTAIJIMBAEMBIX 37aHUH - HE HUXKE yKa3aHHbIX B Ta0:x. 10.

Tabmuia 9

YcnoBusa paboTE KOHCTPYKLMM Mapxka ©6eToHa, HEe HMXe

XapaKTEepUCTHKA |pacueTHas 3MMHSS|[IO MOPO30CTOM- |0 BOLNOHENIPOHM-—




pexmMa

TemrIepaTypa
HapyXHOTO
Bo3Oyxa, _C

KOCT

u

IaeMoCTHrn

IOJI1 KOHCTPYKLUMM

(kpoMe HapPyXHEIX

CTEeH OTallJIMBAaeMHbIX 3OaHMUM)
3OaHUM M COOPYXEeHMM KJjacca IO
CTeleHM OTBEeTCTBEHHOCTU

I 1T IIT I 1T IIT

1. IlonepeMeHHOE

3aMOpaxmMBaHUe U

oTTauBaHUE :

a) B BomoHach- | Hmwxe wmmuyc 40 F300|F200([F150 Wo W4 | W2
meHHOM cocTosa- |Huxe Mmmuayc 20 no|F200|F150(F100 w4 W2 |He HOP-
HuM (HanpuMmep, |MuHyc 40 BKJIIOU. MUPYETCS
KOHCTPYKLUM, Hmxe mmuyc 5 mo [(F150|F100(F75 W2 He
pacroJjioxeHHble |[MuHyC 20 BKJIOU. HOpPMUPYEeTCS
B CE30HHO- MmuHyCc 5 M BhHIIE F100|F75 [F50 He HOpMuUpyeTCH
oTTauBamleM

cJji0e TpyHTa B

palrioHax BEUHOM

MEP3JIOTH)

©) B yCJIOBMAX Huxe mmuyc 40 F200(F150|F100 w4 W2 |He HOpP-
SNM30OUYIECKOTO MUpyeTcs
BOIOHAcCHIeHMa |Hwmwke muuHyc 20 mo|F100|F75 [F50 W2 He
(HanpuMmep, MMHyC 40 BKJIOUY. HOPMMPYETCH
Hal3eMHbIe Huxe mmuyc 5 mo [F75 |F50 |F35 He HopMuMpyeTcsa
KOHCTPYKLUM, MyHyC 20 BKJIOU. <E>

IIOCTOSHHO MuHyc 5 ¥ Bhoue F50 |F35 |F25 To xe
nooBeprampimecsa <ES[<H>

aTMoChepPHEIM

BO3IEMCTBUSIM)

B) B YCJIOBUAX Huxe muuyc 40 F150|F100|F75 W4 W2 |He HOP-
BO3OYUMHO— MUpyeTCcs
BJIAXHOCTHOT'O Huxe mmuyc 20 mo|F75 [F50 [F35 He HoOpmMupyeTcsa
cocrosaHusa npu [(MmHyc 40 BKIIOUY. <xF>

OTCYTCTBUU Huxe mmuyc 5 mo [F50 |F35 |F25 To xe
SMMUB0INUECKOTO | MUMHYC 20 BKJIOU. <ES O [<H>

BOIOOHACHIIEHNS |MuHyCc 5 u BbIIe F35 |F25 |[F15 "
(HanpuMep, <E> | <H> [ <F R

KOHCTpYyKUUNM,

IIOCTOSHHO

rnomBeprammme cs
BO3IEMCTBUIO

OKpyXawnlero

BO3IOyXa, HO

3allMilleHHEIE OT

BO3IOENCTBUSA

aTMOCPEepPHEIX

OCaIKoB)

2. BOBMOXHOe

SNIM30OUYECKOE

BO3IEMCTBUE

TeMnepaTypH

Hukxe 0 °C:

a) B BomoHach- |Hmwxe muuHyc 40 F150|F100|F75 "

meHHOM cocToa-|Hmxe mmuyc 20 mo|F75 |F50 [F35 "

HuM (HanpuMmep, |MuHycC 40 BKJIIOU. <xE>

KOHCTPYKLUM, Huwxe mmHyc 5 mo |F50 |F35 [F25 "
Haxonmsammecs B |MuHyC 20 BKJIOU. <ES[<H>

TPYHTEe MM non|Muuyc 5 u BhIIE F35 |F25 |He "




BOIOM)

6) B yCJOBUSAX
BOB3IOYIMHO—
BJIQXHOCTHOTO
COCTOSHUSA
(Hanpumep,
BHYTPEHHUE
KOHCTPYKLUUN
OTarlJIMBaEeMBIX
3ITAHUN B
Iepron CTPOu-—
TeJILCTBA U
MOHTAaXa)

<*> s
MOPO30CTOMKOCT

<k*x> Jnna T
MOPO30CTOMKOCT

[IprMeyaHUAa
BOIOOHENPOHMIIAEe
KaHaamMsauum,

<*> | <*> |HOp-
MUPY =
ercsa
Huxe mmuyc 40 F75 |F50 |F35 "
<E>
Huxe mmuyc 20 mo|F50 |F35 [F25 "
MyHyC 40 BKJIOU. <ES [<H>
Huxe mmuyc 5 mo [F35 |F25 |F15 "
MuHyC 20 BKJIIOU. |[<*¥> [<*> | <Fx>
MuHyc 5 ¥ Bhuue F25 |F15 |He "
<*F> [ <**>|HOop-
MUPY =
eTcsa
TSXEJIOTO n MEJIKOBEPHUCTOTO OETOHOB MapKM IO
Y HE HOPMUPYITCS.
IXEeJIOTO, MEeJIKO3EPHUCTOTO M JIETKOTO OEeTOHOB MapKM II0
M HE HOPMUPYIOTCS.
. 1. Mapxu OeToHa 1o MOPO30CTOMKOCTHU n
MOCTU OJI9 KOHCTPYKLUMM COOPYXEHMM BONOCHAOXeHUS U
a Takxe IJigs CcBaM M CcBamM-o00O0JIOUEeK CJlenyeT HalHauvaThb

COITJIaCHO Tpe@OBaHMHM COOTBETCTBYKIMX HOPMATMBHEIX OOKYMEHTOB.

2. Pacuert

IIPMHVIMAKTCA COIJIACHO YKa3aHMAM II.

HEIE SVIMHUE T

eMIiepaTyphl
1.8.

HapyXHOTI'O

BO3OyXa

Ycnorusa pabo

Thl KOHCTPYKLUM

MuHMMaJIbHasg Mapka ©OeToHa IO

MOPO3OCTOMKOCTY HaPYXHBEIX CTEeH
OTHOCHUTEJIbHASA [ pacueTHasa 3MMHSS OTalJMBaEMHX 3OaHUM U3 OETOHOB
BJIAXHOCTb TeMneparypa
BHYTPEHHETO HapPyXHOTO JIeTKOTO, TAXEJIOTO,
BO3IOyXa BOo3Oyxa, C IYEUCTOTO MEeJIKOBEPHUCTOT'O
IOMEeIeHU I IOPVB0OBAHHOTO
(%1 , %
int OIS 3IaHWM Kjlacca IO CTeleHu
OTBETCTBEHHOCTU
I IT IIT I IT IIT
bun > 75 Huxe mmuyc 40 F100|F75 F50 F200( F150| F100
int Huxe mmuyc 20 mo|F75 |F50 F35 F100| F75 F50
MyHyC 40 BKJIOUY.
Huxe mmuyc 5 mo [F50 |F35 F25 F75 F50 |[He HOp-
MyHyC 20 BKJIOU. MUPYEeT—
csa
MuHyc 5 m BpOIE F35 |F25 F15 F50 |He To xe
<xF> HOpP-—
MUPY =
eTrca
60 < ou <=|Hwxe Mmuyc 40 F75 |F50 F35 F100| F75 F50
int Huxe mmuyc 20 mo|F50 |F35 F25 F50 He
<= 75 MyHyC 40 BKJIOU. HOPMMPYyeTCH
Huxe mMmHyc 5 mo [F35 |F25 F15 |He To xe
MyHyC 20 BXJIOY. <*> |HOpP-
MYIPY -~

Tabmmia 10



ercs
MuHyc 5 m BhIIE F25 |F15 He "
<*> |HOpPMMpPYeTCH
bn <= 60 |Hwmxe mmuyc 40 F50 |F35 F25 F75 F50 |He
int HOPMMU—
pyeTcsa
Huxe mmuyc 20 mo|F35 |F25 F15 He HopMuMpyeTcsa
MyHyC 40 BKJIOU. <E>
Huxe mmHyc 5 mo |F25 |F15 |[He To xe
MuHyC 20 BKJIIOUY. <*> |HOpP-—
MYPY -~
ercs
MuHyCc 5 M BhHIIE F15 |He HOopMM-— "
<*> |pyeTcsa

<*> Jlna Jlerkux OeTOHOB MapKuM 1o MOPO30CTOMKOCTHA He
HOPMMPYITCA.

Mpumeuvanua. 1. IIpy HaIMuYMM [OapO— UM I'MOPOU3OJIALUM KOHCTPYKUMM
ns T AXEJIBIX , MEJIKO3EPHUCTHIX N JIerKuMx OEeTOHOB WMX MapkKM IO
MOPO3OCTOMKOCTM, YKas3aHHEE B HacTofAlmeM Tabjamie, CHMXKATCA Ha OOHY
CTYyIIEHb .

2. PacueTHas 3MMHASA TeMIepaTypa HapyXHOT'O BO3IOyxa [IPMHMMAaeTCsH
COTJIaCHO yKasaHusaMm II. 1.8.

2.10. [lnsa 3aMOHOJMYMBAHUS CTHIKOB 3JIEMEHTOB COOPHBIX KOHCTPYKIMH, KOTOpBIE B
npolecce IKCIUTyaTallid WIM MOHTaka MOTYT IOJBEpPraTrbCsi BO3JEHCTBUIO OTpULATEIbHBIX
TEMIIepaTyp HapYKHOTO BO3/yXa, CJEAyeT INPUMEHATh OCETOHBI TPOEKTHBIX MAapoK IO
MOPO30CTOMKOCTH ¥ BOAOHENPOHUIIAEMOCTH HE HUXKE NMPUHATBIX JUISl CTBIKYEMBIX JIEMEHTOB.

HopMmaTtuBHbIe 1 pacueTHbIE XapaKTepPUCTUKH OETOHA

2.11. HopmaTHBHBIMH COTPOTHUBICHUSIMH OCETOHA SBJISIOTCS COMPOTUBIIEHHUE OCEBOMY
CXKaTHIO IpU3M (IIPU3MEHHAs IPOYHOCTh) R, ¥ CONPOTUBJICHUE OCEBOMY PACTSDKEHHIO R, .

PacueTHble compoTuBieHuss O€TOHA Ul HpPEAENbHBIX COCTOSHUM mepBoil R, , R,

BTOpOH R, R

,ser® " ‘bt ser

TPYII ONpPENeNsSIOTCS JEIeHHEM HOPMAaTHBHBIX COIPOTHUBICHUH Ha
COOTBETCTBYIOLIME KO3()(UIIMEHTH! HAJEKHOCTU MO OETOHY NPH CXATUM ), WIN PaCTSIKECHUU

¥y, » IPUHIMaEMBbIe 11 OCHOBHBIX BHJI0B OeToHa 110 Tadu. 11.

Tabmmma 11

Bun 6eToHa KonddmumeHTH HaOeXHOCTM IO OETOHY IIPpM CXaTUKU
M PacCTSIXeHUM IaMMma 1 TaMMma oJsa pacuyera
bc bt
KOHCTPYKLUMM IO NpeleJIbHbEM COCTOSHUAM

IIePBOM I'PyINIEH BTOPOM I'PyIIEH
raMMa n
TraMMa raMMa IpM Ha3HAUEHUU bc
bc bt TaMMa
KJjlacca ©OeToHa IIo bt
IIPOYHOCTHU

Ha CcXaTue |Ha pacCTAXeHUue




Taxesel, Haopsaraon-— 1,3 1,5 1,3 1,0
MM, MeJIKO3EPHUCTHI,

JIETKUN U

[IOPM30BAaHHBIM

AuyencTul 1,5 2,3 - 1,0

2.12. HopMaTuBHBIE CONpOTUBIIEHHS OeToHa R, (C OKpYIJICHHEM) B 3aBUCHUMOCTU OT

KJacca 6eTOHa 0 MPOYHOCTH Ha C)KaTHe MpHUBEJICHBI B Ta0u. 12.

Tabmuma 12



Bun Beron HopmaTuBHEIE CONPOTHUBIIEHMA OeToHa R, R VI pPaCdeTHHE CONPOTHUBIIEHUSA OeTOHa OJid NpenesibHEIX
CONPOTHUBJIEHUS bn btn
COCTOSHMM BTOPOM I'pynne R n R npu kJjacce OeTOHa IO MNPOYHOCTM Ha CxXaTue
b, ser bt, ser
B1 |B1,5| B2 |B2,5|B3,5( B5 [B7,5(B10 |B12,5|B15 |B20 |B25 |B30 [B35 [B40 [B45 [B50 |B55 |B60
CxaTtue oceBoe |Taxesslt U 2,7 3,5 |5,5 (7,5 9,5 (11,0(15,0|18,5(22,0(25,5|29,0132,0(36,0(39,5143,0
(mpms3MeHHas MeJIKO3ep— | - - - - --------- --\--\---\--\---\---\---\\--\|-"—-"-"—| "
IIPOYHOCTE) HMC THIN 27,5135,7(56,1]176,5| 96,9(112 |153 (189 |224 (260 |296 (326 |367 |[403 438
R n R
bn b,ser |[Jlerxun 1,9 (2,7 |3,5 |5,5 |7,5 9,5 |11,0]15,0(18,5(22,0(25,5(29,0
19,4|27,5|35,7|56,1|76,5| 96,9(112 [153 (189 (224 |260 |296
HueycTemr (0,95(1,4 (1,9 12,4 |3,3 |4,6 [6,9 9,0 10,5(11,5
9,69114,3(19,4124,5|33,7(46,9(70,4191,8( 107 (117
PacTaxeHue T sIKEJIBI 0,39|0,55|0,70|0,85| 1,00(1,15(1,40(1,60(1,80(1,95|2,10|2,20|2,30(2,40|2,50
ocepoe R " - - - - -—---------- ---\---\----|--\\---\---\---\-—-\-—--"—|-——-
btn 4,00(5,61(7,14(8,67| 10,2|11,7|14,3|16,3(18,4(19,9(21,4(22,4(23,5|24,5|25,5
R
bt, ser Menkozep-
HUCTEI
TpymNI:
A 0,39|0,55|0,70|0,85] 1,00(1,15(1,40(f1,60(1,80|1,95|2,10
4,00|5,61|7,14|8,67| 10,2|11,7(14,3|16,3(18,4|19,9|21,4
B 0,26|0,40|0,60|0,70] 0,85|0,95(1,15(1,35(1,50
2,65|4,08|6,12(7,14| 8,67|9,69|11,7(13,8(15,3
B 1,15|1,40|1,60|1,80(1,95|2,10(2,20(2,30(2,40(2,50
11,7|14,3|16,3|18,4119,9|21,4|22,4(23,5(24,5(25,5
Jlerkun




opy MeJj-—

KOM 3a-
[IOJIHUTE—
Je:
IJIOTHOM 0,29(0,39(0,55|0,70(0,85| 1,00{1,15(1,40|1,60|1,80(1,95|2,10
2,96(4,00(5,61(7,14|8,67| 10,211,7|14,3|16,3(18,4(19,9(21,4
[IOPUCTOM 0,29(0,39%9(0,55|0,70}0,85| 1,00{1,10(1,20|1,35|1,50|1,65|1,80

2,96|4,00(5,61|7,14|8,67( 10,2(11,2|12,2|13,8(15,3|16,8|18,4

Avemcrsmt |0,14(0,22)0,26|0,31|0,41|0,55(0,63(0,89| 1,00(1,05

1,4312,24|2,65(3,16|4,18|5,61(6,42|9,08| 10,2|10,7

Ipumeuanusa. 1. Han depToM yKaszaHHE 3HaueHud B Mlla, nDon 4epToM -
B KIc/cM2.

2. Tpynnel MeJIKO3EPHUCTHX OETOHOB INPMBEIEHH B II. 2.3.

3. 3HaueHMs CONPOTHUBJIEHUM I[PMBEAEHE IJIsg Sd4YeucToro OeToHa
cpenHey BJaxHocTbei 10%.

4. JIa KEepaM3UTONEepIMTOOeTOHa Ha BCIYYEHHOM IIEPJIMTOBOM IIE€CKE

3HaueHus R u R OPMHMMAKLT Kak nJd JieT'’koro ©OeToHa Ha
btn bt, ser
IIOPUCTOM IeCKe C yMHOXeHMeM Ha kosbdéwmumenT 0, 85.
5. Iyna nopmMs0BaHHOTO ©OeTOHa 3HAaueHusa R u R NIPUHYMAIT
bn b, ser
TakKMMM Xe, kak IJjg Jerkoro ©OeToHa, a 3HaueHus R u R
btn bt, ser
YMHOXAalT Ha kosbduumenTt 0, 7.
6. Ins Hampsaraomero ©OeToHa 3HaueHmsa R n R NPUHMMAKT
bn b, ser
TakuMMM Xe, KakK mOjasg Taxejoro 6eToHa, a 3HaueHua R u R
btn bt, ser

YMHOXAlT Ha kosbduumenT 1,2.

HOpMaTI/IBHOG COIIPOTUBJICHHUC OeToHa PaCTAKCHUTO Rbm B ClIydasx, Korga IpPOYHOCTb OeToHa Ha pacTsoKEHUE HCE KOHTPOJIHUPYCTCA,

NPUHHUMACTCA B 3aBUCUMOCTH OT KJIaCCa OeToHa 110 IMPOYHOCTHU HA CKATUC COTIACHO Taom. 12.



HopmaTtuBHOE conpoTuBiieHHE OETOHAa OCEBOMY PAaCTSDKEHHIO R, B CIydasx, KOrja MPOYHOCTh OETOHAa Ha PacTsHKEHUE KOHTPOIUPYETCS Ha

MIPOU3BOJICTBE, MPUHUMAETCSI PABHBIM €TI0 TApaHTUPOBAHHOM MPOYHOCTH (KJIacCy) Ha OCEBOE PACTSIKEHUE.
2.13. PacueTHble conpoTuBieHus 6etoHa R, , R,,, R R (c okpyrieHreM) B 3aBUCUMOCTH OT Kjiacca O€TOHa 10 MPOYHOCTH Ha CKaTHe U

b,ser bt ,ser

0CEBOE€ PaCTsIKEHNE MPUBEACHBL: Ul NPeAebHbIX COCTOSIHUN NIEpBOM IPYyMIIbI - COOTBETCTBEHHO B Tabi. 13 u 14, BTOpoii rpymnmnsl - B Tadd. 12.

Tabmauua 13

Bun BeTtoH PacueTHBEE CONPOTHUBIIEHMS OeTOHa IJiS NPpelesIbHBIX COCTOSHMM IepBOM Tpynnsl R m R
CONPOTUBJIEHUSI b bt
npu kJjacce OeTOHa IO MNPOYHOCTM Ha CxXaTue

B1 B1,5 B2 [(B2,5|B3,5| B5 |B7,5|B10 |B12,5|B15 |B20 |B25 |B30 |B35 |B40 [B45 [B50 [B55 [B60

CxaTtme ocesoe |TaxesNut u 2,1 (2,8 14,5 |6,0 7,5 |8,5 |11,5|14,5(17,0(19,5|22,0(25,0(27,5|30,0(33,0
(npusMeHHas MeJIKO3ep— - - - - el e el el B e el el e el el R e el
IPOYHOCTEL) R |HMCTEM 21,4128,6(45,9)61,2| 76,5(86,71117 (148 |173 (199 |224 (255 |280 [306 |336
b
JleTKuin 1,5 |2,1 |2,8 (4,5 |6,0 7,5 (8,5 |11,5(14,5(17,0(|19,5|22,0

15,3|21,4|28,6|45,9|61,2| 76,5(86,7[117 (148 |173 |199 |224

Avemcremt (0,63 (0,95 (1,3 [1,6 |2,2 |3,1 |4,6 |6,0 7,0 7,7

6,42 19,69 |13,3|16,3(22,4(31,6(46,9|61,2| 71,4]|78,5

PacTsaxeHue T ssxeJIBI - - - - 0,26(0,37(0,4810,57( 0,66(0,75]0,90(1,05|1,20(1,30(1,40]1,45(1,55|1,60(1,65
oceBoe R -—— |- - - -
bt 2,65|3,77(4,89|5,81| o6,73(7,65(|9,18|10,7(12,2|13,3(14,3|14,8|15,8(16,3]|16,8
Menkoszep-
HIC TEIN
TpyII:
A 0,26(0,37(0,4810,57| 0,66(0,75]0,90(1,05]|1,20(1,30(1,40

2,65(3,77(4,89|5,81| 6,73|7,65]|9,18|10,7(12,2(13,3(14,3




IpmMeuaHusa. 1. Han dyepTol ykKasaHeH 3HaueHusa B Mlla, nonm uepTom -
B KIc/cM2.
2. Tpynne MeJIKO3EPHUCTHX OeTOHOB IPMBENEeHH B II. 2.3.
3. BHaueHUd PacCcueTHEX COHpO’I‘I/IBJ’IeHI/Iﬁ IIprBEOEHEI oJida g4YencToIro
BeToHa cpemHeM BJaxHOoCTbID 10%.
4. Jnga KepaM3UTONEepJaMUTODETOHA Ha BCIYYEHHOM IEPJMTOBOM I[ECKe
3HaueHus R IPMHMMAT KakK IJig JIeTKMX OeTOHOB Ha IIOPMCTOM IIeCKe C
bt
YMHOXeHMueM Ha kosbémument 0, 85.
5. Jnma nopMB30BAHHOTO OeTOHa 3HaueHusa R NPUMHUMAaT TaKMMM Xe,
b
KakK IOJsg Jerxkoro 6eToHa, a BHadveHue R YMHOXAT Ha Ko»0buLMeHT
bt
0,7.
6. Iis Hampsaraomero ©OeToHa 3HaueHMe R [OPpMHMMAaKnT TaKuM Xe,
b

1,73(2,7514,08(4,59| 5,81|6,53(7,85|9,18(10,2
B 0,75]0,90(1,05|1,20(1,30|1,40|1,45(1,55]1,60(1,65
7,6519,18(10,7112,2(13,3|14,3(14,8|15,8(16,3|16,8
JleTkum
opmu Mej-—
KOM 3a-—
MOJIHUTE—
Jje:
IJIOTHOM 0,20(0,26(0,3710,48(0,57|0,66 |0,75(0,90|1,05|1,20(1,30]1,140
2,0412,65(3,77|4,89|5,81|6,73 |7,65]|9,18(10,7|12,2(13,3|14,3
IOPMCTOM 0,20(0,26(0,3710,48(0,57|0,66 |0,74(0,80|0,90|1,00(1,10]1,20
2,0412,65(3,77|4,89|5,81|(6,73 |7,55]|8,16(9,18|10,2(11,2|12,2
HuencTezr (0,06 (0,09 (0,12]0,14(0,18]0,24(0,28]0,39(0,44 (0,46
0,61210,918|1,22(1,4311,84(2,45|2,86(4,00|4,49 4,69



Kak OJsa Tsxejoro 6eToHa,

a 3HauveHusa R YMHOXAKT Ha

KODQOULIMEHT

bt
1,2.
Taobnuma 14
Bun Beron PacueTHEHE CONPOTUBJIEHMA OETOHA IOJid
CONPOTUBJIIEHMSA NpeneJIbHEIX COCTOSAHUM NepBOM I'PyNHel R
bt
IpMy Kjacce OeToHa IO IIPOYHOCTM Ha OCeBoe
pacTaxeHue
B O0,8/B1,2|B1,6|B 2,0(B 2,4(B 2,8|B 3,2
t t t t t t t
PacTsaxeHue T axeJs, 0,62 0,93 1,25 1,55 1,85 2,15| 2,45
ocesoe Hanpdarao-|( ----( --——| -——=| ———| ————| ————| ————
myyt, Men—-| 6,32 9,49 12,7| 15,8| 18,9 21,9 25,0
KO3EepHUC—
TEI U
JIeTKUN
[IpuMmeuvaHnre. Hanm depToM yKas3aHH 3HadeHusa B Mlla, #nom dYepTom -

B Krc/cm2.




PacueTHble conpoTuBieHus 6€TOHA AJs NPEAEIbHBIX COCTOSHUI NepBoi Tpynnsl R, u R,

CHIDKAIOTCS (MJIH TOBBIIIAIOTCA) TyTeM YMHOXKEHHS Ha K03 pHIMeHTs! ycinoBuid paboTsl OeToHa
7 » YUUTBIBAIOIUE OCOOEHHOCTH CBOWMCTB O€TOHA, AIMTEIBHOCTb AEHCTBHSA, MHOTOKPATHYIO

MIOBTOPSIEMOCTh Harpy3KH, YCIOBHS U CTaJHI0 Pa0OThI KOHCTPYKIUH, CIOCO0 €€ M3rOTOBIICHHUS,
pa3Mepsbl ceueHus U T.11. 3HaueHHs K03((ULHUEHTOB yCIOBUI pabOThl ¥,, IpUBEAEHBI B Ta0M. 15.

Tabauma 15

dakToOpL, OOyCJylaBJIMBaKIMe BBeIeHUE
xkondduuMeHTa YyCIOBUM paboTH OeTOHa

Kosdonumen

T YCJIOBMM paboTEH
OeToHa

YCJIOBHOE
obosHaueHue

UrCcJIOBOE
3HadYeHue

1. MHOT'OKpPATHO MNOBTOPSAKIAsCS Harpy3Ka

raMMa
bl

CMm. Tabm. 16

2. INMUTEeNBbHOCTHL HOEMCTBUS HATPY3KMU:
a) Ipu ydeTe IIOCTOSHHBIX, IJIUMTEJIbHEIX
M KPaTKOBPEMEHHEX Harpy30K, KpoMme
HaTpy30K HENPOINOJIXMUTEJILHOTO IeMCT-—
BMUSA, CyMMapHas IOAMTEJIbBHOCTb INEMCTBUSL
KOTOPEIX 3a NeEPMON SKCIUIyaTaluuy MaJla
(HanmpuMep, KpaHOBHE HAT'PYy3KU;
HAarpy3KM OT TPAHCIIOPTHHIX CPEenCcTB;
BETPOBEIE HAT'PY3KM,; HATPY3KM, BO3HU~-
Kaomye IpyY M3TOTOBJIEHUM, TPAaHCIOP-—
TUPOBAHUM M BO3BEHNEHMM U T.I.), a
Takxe IIpU ydeTe OCOOHX HaIpy30K,
BHI3BAHHEIX OebdopMaUuMaMM NIPOCANOUHBIX,
Habyxaowlyx, BEUHOMEP3JIBIX M INOOOOHEIX
TPYHTOB
OJIS TAXEeJIOTO, MEeJIKO3EPHUCTOIO U
JIETKOTO DETOHOB €CTEeCTBEHHOIO
TBEPIOEHMA UM INOOBEPI'HYTEIX TEIJIOBOM
obpaboTke:

B YCJIOBMAX BKCIUIyaTaluM KOHCTPYK-—
uuy, OJATONPUATHEX IJiS HapaCTaHUS
NIpOYHOCTM OeTOHa (HanpmuMep, 0o
BOHOM, BO BJIAXHOM TIPYHTE WM IIpPU
BJIQXHOCTM BO3IOyXa OKpPYXaKlEel Ccpels
cere 75%)
B OCTAaJIbHBIX CJIydasax
OJig A4YEeMCTOI'O M INOPM3OBAHHOIO
OeTOHOBR HEB3AaBUCHUMO OT YCJIOBUM
BKCIJTyaTalumn
©) npm ydeTe B paccCMaTpMBaeMOM
COUEeTaHUM KPaTKOBPEMEHHEIX HaI'Py30K
(HenpOOoOJIXUTEJILHOT'O IEeNCTBUL) WU
OCOBOHX Harpy30K <1>, He yKa3aHHHX
B I03. 2a, IJsa BCcex BUIOB OeToHa

raMMa
b2

3. BeTOHMpPOBaAHME B BEPTUKAJILHOM
[IOJIOXEHUM (BEICOTa CJIod OETOHMPOBAHUSA
ceeiie 1,5 M) myag ©eToHa:

TAXEJIOTO, MEeJIKO3EPHUCTOI'O, JIEIKOI'O
AYEeMCTOTO UM INOPU30OBAHHOTO

ramMMa
b3

4. BamsaHMe IOBYXOCHOT'O CJIOXHOTO

IaMMa

Cm. m. 4.11



HaAOPpSXEeHHOTO COCTOSHMA "cxaTue -— b4
pacTaxeHue" Ha [NPOYHOCTbL OeTOoHa

5. BeToHMpPOBaHME MOHOJIMTHHIX O€TOHHBIX TraMMa 0,85
cToNIOOB U XeJjie300eTOHHEIX KOJIOHH C b5
HamuOOJILIIMM PABMEPOM CeUYeHMS MeHee
30 cm

6. IllornnepeMeHHOE 3aMOpPaxXuBaHUE U ramMMa CMm. Tabm. 17
oTTamMBaHMUE b6

7. SKCIJIyaTauuMs He BalMIEeHHBIX OT TamMMa 0,85
COJIHEUHOM palMaluy KOHCTPYKLUMUM B b7
KJIMMAaTUYECKOM IHomparoHe IVA COIJIACHO
CHuII 2.01.01-82

8. Cramusa NpenOBapUTEeJIbHOTO 0OXaTusd ramMMa
KOHCTPYKLMIM : b8
a) C NPOBOJIOYHOM apMaTypoOm:
oJjsa Jerkoro OeToHa 1,25
"  ocTaNbHHX BUIOB OeToHAa 1,10
©) CO CTEepPXHEBOM apMaTypoOM:
0Ja Jerkoro 6eToHa 1,35
" OCTaJIbHEIX BUIOB OeTOHAa 1,20
9. BeTOHHHE KOHCTPYKLUM TamMMa 0,90
b9
10. BeTOHHBE KOHCTPYKLUUM U3 ramMMa (0,3 + omera) <=
BHICOKOIIPOYHOT'O OeToHa Ipu ydeTe bl0 |<= 1

kondbuLIMeHTa TaMMa
b9 (BHaueHre owmera
cM. m. 3.12%)

11. BJIAXHOCTHL SUYeMCTOTrO OeToHa, %: TamMMa

10 u mMeHee bl1l 1,00

cB. 25 0,85

cB. 10, HO MeHee 25 [Io MHTepIoJIauUn
12. BeTOH IJi9d 3aMOHOJMUMBAHUSA CTHKOB TamMMa 1,15
COOPHLEIX BJIEMEHTOB [IPM TOJIIMHE LIBa bl2

MeHee 1/5 HauMMeHbBIIETO pasMepa CeueHUd
sJyleMeHTa U MeHee 10 cMm

<1> Ilpr BBEIEHMUM IOOIOJIHUTEJIbLHOTO KO2QbMUMeHTa YyCJOBUM paboThHl,

CBS3aHHOTO C y4aeToM 0COBEBIX HaTPy30K COTJIaCHO YyKasaHUsaM
COOTBETCTBYIIMMX HOpPMa TUBHEIX OOKYMEHTOB (HampuMmep, 0Opu ydeTe
CEeMCMMUECKMX HAaTUPy30K), IPMHMMaeTCs IaMMma =1,0.

b2

IpuMmeuanmsa. 1. KosdduumeHTH ycCjoBuM paboTel O6eToHa IO HO3. 1,
2, 6, 7, 9 m 11 @OOJXHEL YUMTHIBATLCHA I[IPU OIpeleJIeHUM pacueTHEX

conpoTtuBJIeHM¥ R m R , m©mo mnos. 4 - mnpu onpeneneHuu R p
b bt bt, ser
a IO OCTaJIbHEM [IO3MUMAM - TOJIBKO NPM onpenejeHuM R .
b
2. Ina KOHCTPYKLMM, HaxoOALMXCsa OO IeMCTBMEM MHOTOKPATHO
IIOBTOPAKIENCS HarpysKu, xkonbduLMeHT TaMMa YUYUTHBAETCA I[IpU
b2
pacueTe O NPOYHOCTM, a IaMMma - IPpM pacdyeTe Ha BBHOCJIMBOCTL U IO
bl

OoOpasOBaHM TPELVH.
3. [Ipu pacueTe KOHCTPYKLUMNM B CTaOuM I[IPEeOBAPUTEJIBHOTO 0OXaTusa
KO2QOULMEHT TaMMma HE YUMTHBAETCSH.



b2
4. KoodpdmumeHTH yCJOBUM paboTH OeToHa BBOOATCSA HE3aBUCUMO IPyD OT
opyra, HO IpM 3TOM MX NPOM3BeIeHMe NOJDKHO ObTb He MeHee 0,45.

Beron Cocrosaume [(KoaddbmumeHT ycyoBuil paboTe OeTOHa I'aMMa
feToHa bl
IO BJIQXHOCTM |[IPM MHOT'OKPATHO IIOBTOPANIENCS HATPy3Ke U
KO30dMLIMEeHTe acUMMETPUM LUKJA P , PaBHOM
b
0 - 0,2 0,3 0,4 0,5 0,6 0,7
0,1

1. Taxejmwii|EcTecTBennonu| 0,75 0,80 0,85 0,90 0,95 1,00 1,00
BJIAXHOCTM
Bomonacwemes-| 0,50| 0,60| 0,70 0,80 0,90| 0,95| 1,00
HEIN

2. Jlerxkmnt |EcrecTtBennonu| 0,60( O0,70( 0,80 0,85| 0,90| 0,95] 1,00

BJIAXHOCTU
Bomonacwemesn-| 0,45| 0,55| 0,65| 0,75] 0,85 0,95| 1,00
HEIN
curMma
b, min
B Tabm. 16 P = —————————- , TIOe curMa , curMma -
b curMa b, min b, max
b, max
COOTBETCTBEHHO HauMeHbllee U HauboJibllee HaNpsSXeHus B OeTOoHe B
npenejax LMKJIIa MB3MEeHEeHUd HaTpPy3KH, onpenesisieMue COTJIACHO
ykaszsaHuam mn. 3.47.
YcoBus sKCIJyaTaumy | PacueTHas 3MMHSS KondbduumenT ycnoBuim pad®oTH
KOHCTPYKLUM TeMnepaTypa HapyX-— feToHa TaMmMma npu
HOTO BO3OYyXa, _C b6
[IONIEPEMEHHOM BaMOPAaXUBAHUM
U oTTauBaHuUM OeToHAa
TSIXKEJIOTO U JIETKOTO U
MeJIKO3ep-— IOPM30BAHHOTO
HVCTOTI'O
I[lonepemeHHOE
3aMOpaxmBaHUEe U
oTTauBaHUE :
a) B BomoHAacCHmeHHOM |Hmxe mmuyc 40 0,70 0,80
COCTOSHUU Huxe mmHyc 20 mo 0,85 0,90
MuHyC 40 BKJIOU.
Huxe MumHYyC 5 mo 0,90 1,00
MuHyC 20 BKJIOY.
MuHyc 5 u BhmIE 0,95 1,00
©) B YCJIOBUAX Huxe muuHyc 40 0,90 1,00
DNIUB0ONUECKOTO Muuyc 40 u Boe 1,00 1,00
BOIOOHACHIIEHNUS

Taonuma 16

Tabmuua 17



IpuMeuaHnusda. 1. PacueTHasd BUMHSAA TeMIepaTypa HapyXHOI'O BO3Oyxa
IPMHMMaEeTCsa COTJIaCHO ykaszsaHuaM . 1.8.

2. Ilpu NpeBbIleHMM Mapky OeTOoHa 10 MOPO30CTOMKOCTM IO CPaBHEHMIO
c Tpebyemol corJiacHO Tadbs. 9 kosbbmumeHTH HacTOAmEN TaOJIMUE MOTYT
OplTh yBesnmueHE Ha 0,05 COOTBeTCTBEHHO KaXIOM CTYIEHM IIPeBBILeHUS,
OIOHaAKO He MOT'yT OBTh OOJiblle €IOMHMIIE.

PacueTrHble conmpoTuBiieHHsI O€TOHA AJs MPEAETIbHBIX COCTOSIHUN BTOpPOW rpymmel R, = U

,ser
Rbt ,ser

ClIy4aeB, yKa3aHHbIX B il 4.10 - 4.12.

JUis OTAENbHBIX BHJIOB JIETKMX OETOHOB [OIyCKaeTcs MPUHUMATh HWHbIE 3HAUYEHUs
pPacyYEeTHBIX COMPOTUBIICHHUH, COITIACOBAaHHBIE B YCTAHOBJIEHHOM HOPSIJIKE.

[Ipumeuanue. [Ipu wucrosnb30BaHMM B pacyeTax IMPOMEKYTOUHBIX KJIACCOB OETOHa IO
MPOYHOCTH Ha CXKATHE COTJIACHO 1. 2.3 3HAYeHUS XapaKTePUCTHK, MPUBEIEHHBIX B Tabn. 12, 13 u
18, npuHUMAIOTCS 1O TMHEMHON MHTEPIOJISALIUY.

BBOJAT B pacdeT ¢ K03 GULHUEHTOM yCIOBHI paboTsl 6eToHa y,, = 1,0, 3a HCKIIOYEHUEM

Ta0Omuma 18



BeTon -3
HauaJjibHEIE MOOYJIM YHNPYT'OCTM OeTOoHa NPpM CXaTuu M pacTsxeHunr B x 10 opu Kjacce BGeTOHa IIO0
b
IPOYHOCTM Ha CXaTue
B1 |B1,5| B2 |B2,5(B3,5| B5S5 (B7,5|B10 (B12,5(B15 |B20 (B25 |B30 (B35 |B40 ([(B45 |B50 [(B55 |B60
T KeJIBIN ¢
€CTeCTBEHHOTO 9,5(13,0(|16,0(18,0| 21,0(23,0(27,0|30,0|32,5(34,5|36,0(37,5(39,0(39,5]40,0
TBEpPOEeHUSI - - - - -—--—---!--- -------!----!------!-------!------—--—-
96,9]133 [163 |184 214 235 |275 |306 [331 |352 |367 |[382 (398 |403 |408
IONBEPT'HY TEM 8,5(11,5|14,5|16,0| 19,0120,5(24,0(27,0]129,0(31,0(|32,5|34,0(35,0]135,5(36,0
TerJoBOMN - - - - -—--—---!--- -------!----!-----!-----—-----—-—-|-——-
oBbpaboTke mnpu 86,7117 |148 (163 194 |209 |245 (275 |296 |316 (332 |347 |357 |362 [367
aTMochepHOM
IOaBJIEHUN
IOOBEPI'HY THIM 7,0( 9,8112,0(13,5| 16,0]17,0(20,0]22,5(24,5]126,0(27,0]128,0(29,0]29,5(30,0
aBTOKJIABHOM - - - - -—--—---!--- -------!----!------!-------!----—-—-—|-—-
oBpaboTke 71,4199,51122 138 163 |173 204 [230 |250 |265 [275 [286 |296 |301 [306
MeJIKO3epHUC THIN
TPYINN:
A - ecTecT- 7,0110,0(13,5(15,5| 17,5(|19,5|22,0(24,0(|26,0|27,5(28,5
BEHHOTO - - - - -—-———------- --—------|--—--]-----] - - - -
TBEPOEHUSA 71,41102 (138 |158 178 199 (224 245 [265 |280 |291
[IOOBEPT'HY THIM 6,5| 9,0(12,5|14,0| 15,5(17,0]20,0|21,5|23,0(|24,01|24,5
TEernJjoBoOM 00— - - - - -— |- - - - - - -
paboTke npu 66,3]91,8(127 |143 158 |173 [204 (219 |235 |245 [250
aTMoCchepHOM
IOaBJIEHUN
B - ecrecT- 6,5 9,0(12,5|14,0| 15,5(17,0(20,0]21,5(23,0
BEHHOTO - - - - -—-———-------] -] - - - - - -
TBEPOEHUSA 66,3(191,8|127 (143 158 |173 (204 219 [235
[IOOBEPT'HY THIM 5,5( 8,0(11,5(13,0| 14,5]15,5(17,5]19,0(20,5




TEernJjioBou ob-—

paboTke Npu 56,1(81,6|117 |133 148 |158 |178 (194 |209
aTMoCchepHOM
OaBJleHUU
B - aBTOKJIaB-— 16,5(18,0(19,5(|21,0(|22,0]23,0(23,5(24,0(24,5(25,0
HOTO - - - - - - - ------------|--|- |-
TBEePOEeHUA 168 |184 |199 (214 |224 |235 [240 (245 |250 |255
Jlerkun M nopu-
30BaHHEIM MapKu
10 cpenHeu
MJIOTHOCTM D:
800 4,0 |4,5 |5,0 |5,5
40,8(45,9(51,0(56,1
1000 5,0 (5,5 [(6,3 |7,2 |8,0 8,4
51,0(56,1(64,2|73,4|81,6| 85,7
1200 6,0 |6,7 (7,6 |8,7 19,5 10,0]10,5
61,2168,3|77,5|88,7(96,9( 102 |[107
1400 7,0 (7,8 (8,8 |(10,0|121,0| 11,7|12,5|13,5|14,5|15,5
71,4179,5189,7(|102 (112 119 |127 |138 |[148 |158
1600
- 9,0 |10,0(11,5|12,5( 13,2(14,0(15,5(|16,5|17,5|18,0
91,8102 (117 |127 135 | 143 |158 |168 |178 |184
1800
- - 11,2|13,0|14,0| 14,7|15,5|17,0(18,5(19,5(20,5(21,0
114 |133 |143 150 |158 [173 [189 |199 |209 (214
2000 14,5|16,0| 17,018,0]19,5|21,0(22,0(23,0(23,5
148 |163 173 |184 |199 |214 |224 |235 |240



AuencTu
aBTOKJIABHOT'O
TBEePIOEeHMS
MapKM IO
cpenHen
IJIOTHOCTU D:
500 1,1 (1,4

IR EPTE! R A S R R N A
600 1,4 11,7 |1,8 (2,1
14,3)17,318,af20,4| | | | | |
700 1,9 12,2 12,5 (2,9
19,4122,4|25,5(29,6
800 2,9 13,4 (4,0
29,6|34,7(40,8
900 3,8 |4,5 [5,5
38,8145,9(56,1
1000 5,0 16,0 |7,0
51,0|61,2(71,4
1100 6,8 (7,9 8,3 |8,6
||| e9.3]so6| 846|877
1200 8,4 8,8 19,3

85,7 89,7(94,8

[IpuMmeuaHusa. 1. Han dyepTol ykKasaHe 3HaueHmsa B Mlla, nonm depTom -
B Krc/cM2.




2. Tpynnel MEJKO3EPHUCTOTO OeToHa MNPMBENEHH B M. 2.3.

3. Ins JIETKOTO, HSYeuCTOTO U IOPM30BAHHOTO OETOHOB IIpU
IPOMEXY TOUHEIX 3HAUEHUAX IJIOTHOCTU BeToHa HayaJIbHEIE MOIYJIU
YIOPYTOCTM NPMHMMAT IO JIMHEMHOM MHTEPIOJISALUN.

4. Ina suyemcToTro OeTOHa HEaBTOKJIABHOTO TRBEPIEeHMS 3HaueHus E

b
OPMHMMAKT Kak 1Jig 0eToHa AaBTOKJIABHOI'O TBEPHEHMS C yMHOXEHMEM Ha
xonbduument 0, 8.
5. Ina Hanpsaraomero 60eToHa 3HaueHMsa E  [OpuHMMAT Kak OJidg
b
TaxeJyioro 6eToHa C yMHOXeHMeM Ha kKosbomumeHT aasda = 0,56 + 0,006B.




2.14. 3HaueHMs HA4YaJIbHOIO MOAYJS YHPYrocTH OeToHa E, NpH CKaTUU U PACTSHKEHUH

npuHuUMaroTes no Tabn. 18. [ He 3alMIIEHHBIX OT COJHEYHOM pajualiil KOHCTPYKIHM,
MpeaHa3HAYEHHBIX 7151 padoThl B KiuMaTtuueckoM nojpaiione IVA cormacuo CHull 2.01.01-82,
3HaueHus FE,, ykazaHHble B TaOJ. 18, cnexyer ymHOXkaTh Ha ko3 dumnueHt 0,85.

Jlns OeTOHOB, MOABEPraloLIUXCS IONEPEMEHHOMY 3aMOPAKMBAHUIO M OTTaMBaHMUIO,
3HaueHus E,, yka3aHHble B TaOu. 18, ciemyer yMHOXaTb Ha KO3((HULUEHT yclIOBHH pabOTHI

Vs » IPUHUMAEMBIi 110 Tab1. 17.

[Ipy HamuuuM JOaHHBIX O COPTE LIEMEHTAa, COCTaBe OETOHA, YCIOBUSX W3TOTOBJICHUS
(HampuMep, LEHTPUPYTHPOBAHHBIA OETOH) M T.A. JOMYCKAETCS NPUHUMATh JPyTrue 3HAUYEHUS
E, , cornacoBaHHbIE B yCTAaHOBJIEHHOM TOPSIJIKE.

2.15. KoabduiuueHTt nuHeHHONH TeMnepaTypHOH aedopmauuu ¢, TpU U3MEHEHUH

temreparypbl oT MuHyc 40 mo mmoc 50 °C B 3aBHCHUMOCTH OT BHJa OETOHA NMPHHUMACTCS
pPaBHBIM:

IUTSL TSKEIIOTO, MEJIKO3EPHHCTOTO OETOHOB M JIETKOrO0 OCETOHA MPU MEIKOM IUIOTHOM
3amomHuTene - 1-107°°C™';

JUISL IETKOTO GETOHA TIPU MEJIKOM IOpHcToM 3anonnuTene - 0,7-10°°C™';

JUIS TYEMCTOrO M MOPH30BaHHOro 6eToHoB - 0,8-107°°C™",

[Ipyn HanmMuMM JAHHBIX O MMHEPAJOTMYECKOM COCTAaBE 3aIOJHUTENICH, PacXoie LIEMEHTa,
CTENEHU BOJOHACHILICHUSI OETOHA, MOPO3OCTOMKOCTU U T.H. JOIYCKaeTcs NMPUHUMATh JIpyrue
3HA4YEHHUs «,,, 0OOCHOBAHHBIE B YCTAHOBJICHHOM NOpAAKe. [ pacyeTHON TeMIlepaTyphbl HUXKE

muHyc 50 °C 3Ha4eHUs ¢, IPUHUMAIOTCS IO SKCIIEPUMEHTAIILHBIM JAHHBIM.

2.16. HauanbHblii KOX(QQHUIMEHT momnepedHoi nedopmanuu OeroHa v (KodpQuuueHT
[Tyaccona) mpunumaercsi paBHbIM 0,2 115 Bcex BUIOB OeTOHA, a MOAyJdb caBura 6erona G -
paBHbIM 0,4 COOTBETCTBYIOIMX 3Ha4eHUH E,, yKa3aHHBIX B Ta0u. 18.

APMATVYPA

2.17*%. Jlns apMHpOBaHHUS JKEIE€300€TOHHBIX KOHCTPYKLUUH JOJKHA TNPUMEHSATHCS
apMarypa, OTBedarollas TpeOOBAHMUSM COOTBETCTBYIOIIMX T'OCYJAapCTBEHHBIX CTaHAAPTOB HJIU
YTBEP)KIACHHBIX B YCTAHOBJIICHHOM NOPSKE TEXHUYECKUX YCIOBUM M MpUHAJIekKAIas K OTHOMY
U3 CIEAYIOIIMX BUJIOB:

CTEpXKHEBAsi apMaTypHas CTaJlb:

a) TopsYeKaranas - riagkas kinacca A-I, mepuogudeckoro npoduis kinaccoB A-II u Ac-I1,
A-II1, A-1V, A-V, A-VI;

0) TEPMHUYECKH M TEPMOMEXAHUYECKH YIPOUYHEHHAS - MEPHOANYECKOTO TMPOQHIIS KIaCCOB
AT-IIIC, AT-IV, AT-IVC, A1-1VK, AT-V, AT-VK, AT-VCK, AT-VI, AT-VIK 11 AT-VII;

IIPOBOJIOYHAS ApMAaTypHasi CTallb:

B) apMaTypHas XOJIOJHOTSAHYTasl IPOBOJIOKA!

OOBIKHOBEHHAS - IEPHOAMYECKOT0 poduist Kinacca Bp-I;

BBICOKOIIpOYHas - riajkas kinacca B-11, mepuonnyeckoro npoduis knacca Bp-II;

I) apMaTypHble KaHaTbl -  CHUpaJbHbIE  CEMMIIPOBOJIOYHBIE  Kiacca  K-7,
JIeBATHAILATUIIPOBOJIOYHBIE Kinacca K-19.

Jnst 3aKilagHbBIX JeTalel M COCIMHUTEIBHBIX HAKIAJOK NPUHHUMAETCS, Kak IPaBUIIO,
IPOKaT U3 yIJIEPOJUCTOM CTall OOBIKHOBEHHOTO KauecTBa COOTBETCTBYIOIIMX MApOK COIJIACHO
o0s3arenpHOMY [Ipunoxkenuto 2 .

B xene300eTOHHBIX KOHCTPYKIUAX JOMYCKAaeTCsl IPUMEHEHUE YIPOUHEHHOM BBITSKKON Ha
OPENIPUITUSIX CTPOUTENBHON MHAYCTPUU CTEp>KHEBOM apmarypsl kiacca A-IIIB (c xoHTposem
YAJIMHEHUI U HaNpsHKEHUH UM ¢ KOHTPOJIEM TOJIBKO yATIMHEHUI).



[TpumeHeHne apMaTypbl HOBBIX BHJOB, OCBAWBAEMBIX IPOMBINUICHHOCTHIO, JOJDKHO OBITH
COIJIACOBAHO B YCTAHOBJIEHHOM MOPSIJIKE.

[Tpumeuanus. 1. B Hacrosmumx HOpMax OOO3HAYEHHUS KJIACCOB apMaTypbl IPUHSTHI
COIVIAaCHO JIeHCTBYIOIIMM TIOCYAAapCTBEHHBIM CTaHAAapTaM Ha apMaTypHyl CTajlb U OynayT
yrouHensl ipu nepecmotpe CT COB 1406-78.

2. B 0003HaueHNH KJIaCCOB TEPMUUECKHU U TEPMOMEXAHUYECKU YIPOUHEHHON CTEpHKHEBOM
apMaTypbl C TIOBBIIIEHHON CTOWKOCTBIO K KOPPO3MOHHOMY PACTPECKHUBAHMIO O] HANIPSKCHHEM
nobasnsercst 6yka K (mampumep, At1-IVK); cBapuaemoii - 6yka C (nampumep, A1-IVC);
CBaprBaEMON M TOBBIIICHHON CTOHKOCTH K KOPPO3HMOHHOMY PacTPECKHBAHUIO TIOJ HATSIKCHHEM
- oykBsl CK (nanpumep, At-VCK).

3. B 00o3HaueHNn ropsueKaTaHON CTEP)KHEBOWM apMaTrypsl OykBa "B" ymoTpeOseTcst uist
apMatypbl, yOpOYHEHHOUW BHITsDKKOU, A-IIIB, a OykBa "c" - g apMarypbl CHEUAIBHOTO
Ha3zHaueHwus, Ac-II.

4. B HacToAmMX HOpMax M KpPaTKOCTU MCIOJB3YIOTCS CIEAYIOUIMEe TEPMHUHBIL:
"cTepkeHb" - ISl 0003HAYCHHS apMaTyphl JIFOOOTO TUaMeTpa, BUAa U MPo(uIIs HE3aBUCUMO OT
TOT0, TIOCTABJISIETCSl OHA B MpyTKax Wid MoTkax (OyHTax); "muamerp" (d), eciau He OrOBOpPEHO
0c000, 03HaYaeT HOMUHAIBHBIA JHAMETP CTCPIKHS.

2.18*. Bpibop apMaTypHOW CcTajlu CIEAyeT MNPOU3BOAWTH B 3aBHCUMOCTH OT THIMA
KOHCTPYKILHWHU, HAJUYMs NPEIBAPUTEIBHOTO HAIpPSKEHUsS, a TAK)KE OT YCJIOBUW BO3BEICHUS U
OKCIUTyaTaIlMH 3/IaHUSI MU COOPY>KEHUS B COOTBETCTBUM C YKa3aHHUSAMHU T, 2.19%* - 2.22% 2 23,
2.24%* u ¢ yueroM HeoOX0uMOM YHU(DUKAIIMKA apMaTypbl KOHCTPYKIIUH IO KJaccaM, TuaMeTpam
U T.IL.

2.19*. B kauecTBe HEHaNpsraeMol apMaTyphl >KeNe300€TOHHBIX KOHCTPYKIMH CleqyeT
MIPUMEHSTH:

a) cTep:kHeBYIo apmatypy kiacca AT-IVC - s mpoonsHOM apMaTyphl;

0) crepxkaeByto apmatypy kiaccoB A-III u AT-IIIC - nns mpoaonsHOW M TOMEpPEYHOMN
apMaTyphl;

B) apMaTypHYIO IPOBOJIOKY Kiacca Bp-I - 15 nonepeuHoil ¥ mpooJapHOM apMaTyphl;

T') cTepKHEBYIO apMatypy kiaccoB A-I, A-I1 u Ac-II - ayis monepevHol apMaTyphl, a TAaKKe
JUTSE TIPOJIONIBHOM apMaTyphl, €ClIH ApyTrue BUABI HEHAIPSATaeMON apMaTyphl HE MOTYT OBITh
HCIIOJIb30BaHBI;

1) CTEp>KHEBYIO apMaTypy kinaccoB A-IV, A1-IV u A1-IVK - myist npononbsHO# apMatypsl B
BSI3aHBIX KapKacax M ceTkax (cM. 1. 5.32%);

€) cTep>KHeBYI0 apMarypy kinaccoB A-V, A1-V, A1-VK, A1-VCK, A-VI, AT-VI, A1-VIK,
AT-VII - 1151 1poJIoNABHOM CXATOM apMaTypbl, a TAKXKe IJI MPOJOJIBHOM CKAaTOM M pacTsHYTOU
apMatypel MPU CMEIIAHHOM apMUPOBAHMM KOHCTPYKIWHU (HAJIMYMKW B HUX HampsraeMoil u
HEHaNnpAraeMol apMaTypbl) B BSI3aHBIX KapKacax U CETKax.

B kadecTBe HeHampsiraeMoll apmarypbl KeJe300€TOHHBIX KOHCTPYKLHUH JOIyCKaeTcs
NpUMEHATh apMmatypy kiacca A-IIIB myist mpoAosibHOM pacTAHYTOM apMmaTypbl B BS3aHBIX
KapKacax U CeTKax.

Apmarypy knaccoB A-III, At-IIIC, At-IVC, Bp-I, A-I, A-Il u Ac-Il pexomenmyercs
MPUMEHSTH B BUJIE CBAPHBIX KAPKACOB U CETOK.

JlonmyckaeTcsi UCIOIb30BaTh B CBAPHBIX CETKAX M Kapkacax apmarypy kiaccoB A-IIIB, At-
IVK (u3 cramu mapok 10I'C2 u 0812C) u A1-V (u3 cramu mapku 20I'C) mpu BBINOJHEHUU
KpecTooOpa3HbIX COCTMHEHU KOHTAKTHO-TOYCYHON CBApKOHU (cM. 1. 5.32%),

2.20*. B KOHCTPYKIMSX C HEHANpAraeéMoil apMmarypoil, HaXOAALIMXCS TOJ JABICHUEM
ra3oB, )KUAKOCTEH U CBIMMYYUX TEJ, CIEAYET MPUMEHATH CTEP)KHEBYIO apMaTypy kiaccoB A-II, A-
I, A-IIT u At-1IIC u apmarypHy!o IIpoBosioKy kiacca Bp-I.

2.21*. B kauecTBe HaIpsATracMou apMaTyphbl MPEBAPUTEIHHO HAMPSHKEHHBIX KOHCTPYKITHI
CJIeTyeT IPUMEHSITD:



a) cTepKHEBYI0 apMatypy kiaccoB A-V, A1-V, AT-VK, AT-VCK, A-VI, A1-VI, AT-VIK 1
AT-VII;

6) apmatypHyto poBoJioky kiaccoB B-II, Bp-II u apmatypubie kanate kinaccoB K-7 u K-
19.

B kauecTtBe Hampsraemoil apMaTyphl JOIYCKAe€TCs NPUMEHSATh CTEP)KHEBYIO apMarypy
knaccoB A-1V, At-1V, At-IVC, A1-IVK u A-IlIB.

B koHcTpykuusax no 12 M BKIIIOY. cleayeT NPEeUMYILIECTBEHHO MPUMEHATH CTEPKHEBYIO
apmatypy kiaccoB AT-VII, AT-VI u AT-V mepHO# 1JIUHBL.

[Ipumeuanue. Jlns apMupoBaHUsS NPEABAPUTEIBHO HANPSIKEHHBIX KOHCTPYKIMHM U3

aerkoro 6eroHa kiaccoB B7,5 - B12,5 cnengyer mpuMeHSATh CTEPKHEBYIO apMaTypy KjlaccoB A-
IV, At-1IV, AT-1VC, AT-IVK 11 A-IlIB.

2.22*. B KadecTBe HampsAraeMod apMmaTypbl IPEABAPUTENBHO  HAIPSKEHHBIX
&KeNe300€TOHHBIX 3JIEMEHTOB, HAXOASIIUXCS MOJ BO3AECHCTBUEM ra3oB, KUAKOCTEH U CBITyYUX
TeJ, CIAELyeT NIPUMEHSITh:

a) apMatypHyto npoBosioky kiaccoB B-1I, Bp-II u apmatypusie kanatel kinaccoB K-7 u K-
19;

0) cTepkHEBYIO apMaTypy kiaccoB A-V, AT-V, AT-VK, A1-VCK, A-VI, A1-VI, AT-VIK 1
AT-VII;

B) CTE€p)KHEBYI0 apMarypy kiaccoB A-1V, At-1V, At-IVK u A1-IVC.

B Takux KOHCTpyKIMAX JOIyCKAeTCsl IPUMEHSATh TakKe apMaTrypy kiacca A-IIIB.

B kauecTBe HanpsiraeMoi apMaTypbl KOHCTPYKLMH, IPEAHA3HAUYEHHBIX IS OKCILTyaTallun
B arpecCUBHOM Cpejie, CleyeT NPEeuMyIleCTBEHHO NPUMEHATh apMatypy kiacca A-IV, a taxkxke
knaccoB AT-VIK, AT-VK, AT-VCK, At1-IVK n apmatypy Ipyrux BUIOB B COOTBETCTBHH CO
CHulI 2.03.11-85.

2.23%*. Ilpu BbIOOpE BHIA M MapOK CTaJld JUIl apMaTypbl, YCTAaHOBJIEHHOW IO pacyery, a
TaKKe IpoKaTra Ui 3aKJagHbIX JAETajledl JOJDKHBI YUUTBIBATHCA TEMIIEpATypHBIE YCIIOBUS
JKCIUTyaTallud KOHCTPYKIMM W  XapakTep MX HarpyKeHHs COIJIACHO 00s3aTelbHbIM
[punoxenusam 1* u 2.

B ximMmaTHueckux 30HAX C pacyeTHOM 3UMHENW Temmeparypoil Huwxke munyc 40 °C npu
IPOBEICHUH CTPOUTEIBHO-MOHTAXHBIX paOdOT B XOJIOJHOE BpeMs rojia HeCyllas ClIoCOOHOCTh B
CTaJIUM BO3BEICHHS KOHCTPYKIHMI € apMaTypou, IOMYCKaeMOll K MPUMEHEHUIO TOJbKO B
OTAIUIMBAEMbIX 3/IaHUSX, JOJDKHA OBITH oOecriedyeHa HMCXOIs M3 PAcyeTHOTO COMPOTUBIICHUS
apMaTypbl ¢ TOHMKAIMKUM Kod(dunuentom 0,7 W pacueTHON Harpy3ku ¢ KOIPHUIIUEHTOM
HaJIKHOCTH 10 Harpyske 7, = 1,0.

JUig KOHCTPYKIMH, NpeaHa3HAYeHHbIX AJIsi paOdOThl NpPU pPacUETHON TEMIIEpaType HHKE
muHyc 40 °C (n. 1.8), a Takke Nnpu NPUMEHEHUM MPOKAaTa M3 HU3KOJIETMPOBAHHOW CTaln
(manpumep, C345 u C375 - mapok 0912C, 15XCH/, 10I'2C1) BpiOOp mpokarta 1isi 3aKJIaTHbIX
JieTajgei u 3JIeKTPOJIOB JUIsl UX CBAPHBIX COEAMHEHUH CleayeT MPOU3BOJAUTH KaK Ul CTAJIbHBIX
CBapHbIX KOHCTPYKIMI B cooTBeTcTBUM C TpeboBanusamu CHull 11-23-81%*, ero pacuetHble
comnpotusienus - no CHull 11-23-81*.

2.24*, JIng MOHTQXKHBIX (TIOJBEMHBIX) METENbh JIEMEHTOB COOPHBIX KEJIE300€TOHHBIX U
OETOHHBIX KOHCTPYKIMI JOIKHA IPUMEHATHCS TopsyeKaTaHas apMaTypHas cranb kiacca Ac-II
mapku 10I'T u xmacca A-I mapok Ct3cn u Cr3nc, a takke kinacca A-I mo TY 14-2-736-87
(0cOOEHHO Uil KOHCTPYKLUMH, NMpeJHAa3HAaYeHHBbIX IJs MPUMEHEHHs B palloHaX C pacueTHOH
temneparypoil Huxe munyc 30 °C).

B ciydae, eciiu BO3MOXEH MOHTaX KOHCTPYKLIMH NpU pacueTHOM 3UMHEH TemIieparype
Hke Munyc 40 °C, 11 MOHTaXHBIX M1E€TEIb HE JJOIYCKAaeTCsl MPUMEHATh cTajlb Mapku Ct3mc?2.

2.24a*. B HacTosIMX HOpMax B JalbHEHIIEM B CIyyasX, KOrjla HET HeoO0XOIUMOCTH
yKa3bIBaTh KOHKPETHBIM BHJ CTEPKHEBOW apMaTrypbl (ropsiueKaTaHoil, TEpMOMEXaHUYECKU
YIPOYHEHHOM), Npu ee 0003HAYEHUH MCIIOJIb3yeTcs 0003HauE€HHE COOTBETCTBYIOIIEIO Kiacca



ropsYeKaTaHOW apMaTypHOH cTaiu (HampuMmep, moja kiaccoM A-V moapasymMeBaeTcsl apMarypa
kinaccoB A-V, At-V, AT-VK u At-VCK).

HopmatuBHBIE 1 pacueTHbIE XapaKTEPUCTUKU apMaTypbl

2.25*%. 3a HOpMaTHBHBIE CONPOTHUBICHHUS apMaTypbl R NPUHUMAIOTCS HaWMEHbIIUE

sn
KOHTPOJIUPYEMbIE 3HA4YeHHsI Tpefesia TeKydecTd, (U3MUECKOro WM YCJIOBHOTO (PaBHOTO
3HAYCHHIO HATIPSKEHUH, COOTBETCTBYIOIIMX OCTATOYHOMY OTHOCUTEIIbHOMY yanuHeHuto 0,2%);
VYKa3zaHHbIE KOHTPOJIUPYEMbIE XapAKTEPUCTUKU apMaTypbl IPUHUMAIOTCS B COOTBETCTBHU
C TOCYJapCTBEHHBIMHM CTaHAAPTAMU WM TEXHUYECKUMHU YCJIOBHSIMHU Ha apMaTypHYIO CTajlb U
rapaHTHPYIOTCS C BEPOSATHOCTHIO HE MeHee 0,95.
HopmartuBHble conpoTuBiaeHHus R, 1 OCHOBHBIX BHJOB CTEPXKHEBOM W IPOBOJOYHOM

apMaTypbl IPUBEACHBI COOTBETCTBEHHO B Ta0m. 19* u 20%*.

Tabmuia 19*

CrepxHeBas| HopMaTUBHBEE COMNPOTUBIIEHUS PACTSIKEHMIO R U pacueTHBE
apMaTypa sn

KJIaCCOB CONPOTHUBIIEHUS PACTAXESHUIO OJIA NPEelesIbHEIX COCTOSHUM

BTOPOM TpPyHNH R , MIa (xrc/cMm2)
s, ser

A-I 235 (2400)

A-TII 295 (3000)

A-TII 390 (4000)

A-IV 590 (6000)

A-V 785 (8000)

A-VI 980 (10000)

AT-VII 1175 (12000)

A-IIIm 540 (5500)

Mpumeuanue. OOO3HAUEHMSA KJIACCOB apMaTypel — B COOTBETCTBUM

c no. 2.24ax*.

Tabnuna 20*
[IpoBoOJIOUHAaA Knacc InaMeTp |HopMaTMBHEIE CONPOTUBIIEHUA pPacTAXe-—
apMarypa NPOYHOCTM | apMaTypHl, [HMO R M pacyYeTHBEE CONPOTUBIIEHUA
KJIaCCOB MM sn
PAaCTAXEHMIO OJi NPeneJjIbHEIX COCTOSA-—
HUM BTOPOM TPyNns R , Mla
S, ser
(xkrc/cMm2)
Bp-I - 3 -5 490 (5000)
B-IT 1500 3 1500 (15300)
1400 4 - 5 1400 (14250)
1300 6 1300 (13250)
1200 7 1200 (12200)
1100 8 1100 (11200)
Bp-IT 1500 3 1500 (15300)
1400 4 - 5 1400 (14250)
1200 6 1200 (12200)
1100 7 1100 (11200)




1000 8 1000 (10200)
K-7 1500 6 - 12 1500 (15300)
1400 15 1400 (14250)
K-19 1500 14 1500 (15300)
[lprMeuaHmsa . 1. Kiacc [IPOYHOCTU IIPOBOJIOYUHOM apMaTypel -

YCTaHOBJIEHHOE CTaHIapTaMM 3HAadueHMe ee YyCJIOBHOT'O IIpernejla TeKydeCTHu
B H/MMm2.

2. B of0O3HaueHMM NOPOBOJIOYHOM apMaTypel KjaccoB B-II, Bp-II, K-7
n K-19 B cooTBeTCTBUM C TOCYIOAapCTBEHHBMM CTaHOapTaMM yKas3EBalT e€e

KJIaCC TI[POYHOCTM (Hanpumep, oOO3HAUeHMe I[IPOBOJIOKM kJjacca B-IT
ouaMeTpoM 3 MM - 1nmameTrp 3B1500, «kJylacca Bp-II nguameTpoM 5 MM —
ovameTp 5 Bpl400, kaHaToB kJjlacca K-7 mgmameTrpoM 12 MM - IMaMeTp
12K7-1500) .

2.26*. PacueTHble CONpPOTUBIIEHHMS apMaTypbl PpAcTsHKCHUIO R JUId  IpeIeNbHBIX

COCTOSIHUH TIEPBOW M BTOPO I'PYTIIT ONIPENENSIOTCS 10 (hopmyJie

RSVI

R = , (10)

N

rae y, - KodQpQUIHUEeHT HafeKHOCTH 10 apMaType, IPUHUMAaeMblit 1o Tabi. 21%*.

Tabmuia 21*
ApMaTypa KondbduumeHT HaIeXHOCTHM IO apMaType I'aMMa
s
IpX pacueTe KOHCTPYKLMUNM [0 IIpeneibHBEM
COCTOSHUAM
[IEPBOM I'PYIIH BTOPOM I'PYIIH
CrepxHeBad KJIACCOB:
A-I, A-II 1,05 1,00
A-TIT nouaMeTpOM, MM:
6 - 8 1,10 1,00
10 - 40 1,07 1,00
A-IV, A-V 1,15 1,00
A-VI, AT-VII 1,20 1,00
A-TIIB C KOHTpPOJIEM:
YVIOJIMHEHUS M Hanps-— 1,10 1,00
KEHU ST
TOJIbLKO YIOJIMHEHUS 1,20 1,00
[I[poBOJIOYUHAA KJIACCOB:
Bp-1I 1,20 1,00
B-II, Bp-II 1,20 1,00
K-7, K-19 1,20 1,00
[IpuMeuaHme. OOO3HAUEHMHA KJIACCOB apMaTypbl — B COOTBETCTBUMU C

n. 2.24a*.

PacueTHble CONpPOTHUBICHHUS apMaTypbl PACTSDKEHHIO (C OKPYIJIEHHEM) JJsi OCHOBHBIX
BHJIOB CTEP>KHEBOM M MPOBOJIOYHOM apMarypsl MpU pacuyeTe KOHCTPYKLUMH IO IpeaesbHBIM



COCTOSIHUSIM TI€PBOM TPYTITBI IPUBEIACHBI COOTBETCTBEHHO B Ta0m. 22* u 23*, a mpu pacuere no
MpeeTbHBIM COCTOSTHUSAM BTOPOM Ipynmbl - B Ta0m. 19% u 20%*.

TaOmnuua 22*

CrepxHeBasa PacyeTHBIE CONPOTHUBIIEHMS apMaTypPH IJS NPeneilbHBIX
apMaTypa COCTOSHMI NepBoOM Tpynns, Mla (krc/cMm2)
KJIaCCOB

PacTAaXeHNIO cxaTuio R

sc
IpONOJIbHOM R [IOIIEPEeYHOM (XOMYy~—
S |[ToB M OTOTHYTHX
crepxHeM) R
sSwW

A-T 225 (2300) 175 (1800) 225 (2300)
A-IT 280 (2850) 225 (2300) 280 (2850)
A-T1IT mua-
METPOM, MM:
6 - 8 355
10 - 40 365
A-IV 510
A-V 680
A-VI 815
AT-VII 980
A-IIIB cC
KOHTPOJIEM :
YOJIUHEHUS U 490 (5000) 390 (4000) 200 (2000)
HaOpaXeHMA
TOJIBKO 450 (4600) 360 (3700) 200 (2000)
YOJIVHEHUS

(3600) 285 <*> (2900) 355 (3600)
(3750) 290 <*> (3000) 365 (3750)
(5200) 405 (4150) 450 (4600) <**>
(6950) 545 (5550) 500 (5100) <**>
(8300) 650 (6650) 500 (5100) <**>
(10000) 785 (8000) ( )

500 (5100) <**>

<*> B CBapHHX Kapkacax =IJg XOMyTOB M3 apMaType kjacca A-III,
IoYaMeTp KOTOPHX MeHblle 1/3 muamMeTpa MNPOIOJILHEIX CTEpPXHEM, 3HaUeHMUSI
R npuHMMAaKnTCs paBHeMM 255 Mla (2600 xrc/cm2) .

SW
<**> YrKazaHHHE 3HaueHUs R IPMHMMATCA OJI8 KOHCTPYKUMM U3
sc
TAXEJIOTO, MeJIKO3EPHMCTOIO U JIETKOTO OeTOHOB IIPM ydeTe B pacueTe
Harpy30K, YyKa3aHHHX B [I03. 2a Tabn. 15; §nopm yueTe HaATPy30K,
YKaB3aHHEIX B no3. 20 Tabj. 15, npmHMMaeTCcsa 3HaueHue R = 400 MIa.
sc
Iig KOHCTPYKLUMM M3 SAYEMCTOTO ¥ IIOPMB0BAHHOTO OETOHOB BO BCEX
crlydasax cJjenyeT NPpMHMMaTh 3HadeHue R = 400 MIa (4100 xrc/cm2).
sc

[IpumMeuaHusa. 1. B Tex ciydadax, KOTOga O KaKuUM-JMOO COODOpaXeHMAM
HeHanpdaraeMasa apMartypa kjaccoB Breue A-ITIT MCHOJNB3YyeTCHA B KadecCcTBe
pacyYeTHOM IIOINEepPeYHOM apMaTypH (XOMyTOB M OTOTHYTHIX CTEpXHelN), ee
pacuUeTHEE CONPOTUBIIEHMA R NPMHMMAKTCS KaK IJId apMaTyph  KJlacca

sw
A-TTITI.
2. OBo3HaueHMs KJIACCOB apMaTypel — B COOTBETCTBUM C . 2.24a*.

Tabmmia 23*

[IlporoJiouHasa| IHOuameTp PacueTHBE CONPOTHUBJIIEHUMS apMaTypPH OJId
apMatypa apMaTypH, IpenesyibHEIX COCTOSHUM INEepPBOM I'PYIIIH,
KJIACCOB MM MIla (xrc/cM2)



PaCTAXSHUIO cxaTmio R
sc
IPOOOJIBHOM IIONIePEeYHOM
R (xomMyTOB MU
S OTOTHYTHIX
CTEepXHEN)
R
sw
Bp-I 3 -5 410 (4200) |290 (3000) <*>| 375 (3850) <**>
B-IT npmuwm
KJjlacce
NPOYHOCTU :
1500 3 1250 (12750)| 1000 (10200)
1400 4 - 5 1170 (11900) 940 (9600)
1300 6 1050 (10700) 835 (8500)
1200 7 1000 (10200) 785 (8000)
1100 8 915 (9300) 730 (7450)
Bp-II npm
KJjlacce
IIPOYHOCTM
1500 3 1250 (12750)| 1000 (10200) 500 (5100) <**>
1400 4 - 5 1170 (11900) 940 (9600)
1200 6 1000 (10200) 785 (8000)
1100 7 915 (9300) 730 (7450)
1000 8 850 (8700) 680 (6950)
K-7 npu
KJjlacce
IIPOYHOCTM
1500 6 - 12 |1250 (12750) (| 1000 (10200)
1400 15 1180 (12050) 945 (9600)
K-19 14 1250 (12750)| 1000 (10200)

<*> Jlpu NOpPMMEHEHMM NPOBOJIOKM B BSA3aHBIX KapKacax 3HadeHue R
sSwW

crenyeT OpPMHMMATL pabBHEM 325 Mla (3300 xrc/cMm2) .

<**> JlaHHBle 3HadYeHMsa R IPMHMMAIT [PM pacdeTe KOHCTPYKLUMNM U3

sc
TSXEJIOTO, MEeJIKO3EPHUCTOI'O UM JIETKOTO OETOHOB Ha HATPY3KM, YKasz3aHHBE
B 1mo3. 2a Tabn. 15. Ilpu pacueTe KOHCTPYKUMM U3 OETOHA BTUX
BMIOOB Ha HAaT'Py3KM, yKaszaHHEE B [I03. 20 Tabmn. 15, a Takxe Ipu
pacueTe KOHCTPYKUUNM M3 SUYEMCTOI'O M INOPM30BAHHOI'O OETOHOB Ha
HAar'py3KM BCeX BUIOOB 3HAYEHNME R cryienyeT INIPpVMHMMATb OJIA
sc

apMaTypBl KJIACCOB:

Bp-I - 340 MIa (3500 xrc/cM2);

B-II, Bp-II, K-7 m K-19 - 400 MIla (4100 xrc/cm2).

2.27*. PacyeTHbIe CONPOTUBIICHUS apMaTyphl CKaTHIO R ., HCIOJIB3yeMbIE IPH PacdeTe
KOHCTPYKLUMH 1O MpENeibHbIM COCTOSHUSIM TE€pPBOM TIPYMIbI, NPU HaJUYUU CLEIUICHUS
apMatypbl ¢ 0ETOHOM clielyeT IPUHUMATh MO Tabm. 22* u 23*,

ITpu pacuere B cTaauu 00KaTUs KOHCTPYKUMH 3HaYeHHE R & clelyeT NIPUHUMATh He Oolee
330 Mlla, a nns apmatypsl kinacca A-I1IB - paBasim 170 MIa.

[Tpu oTCyTCTBUM CLIEIUIEHHS apMaTypbl ¢ OETOHOM IIpUHUMaeTcs 3HaueHue R = 0.



2.28. PacyeTHble CONPOTUBIICHUS apMaTypbl AJs NPEAEIbHBIX COCTOSIHUM MEepBOM IpymIbl
CHIDKAIOTCSL (WJIM TOBBILIAIOTCS) IMyTEM YMHOXEHHMS Ha COOTBETCTBYIOIME KOA(PHHUIMEHTHI
yclnoBuil  paboThl ¥, YYMTHIBAalOmIME JMOO OMNACHOCTb YCTaJIOCTHOIO  pa3pylleHus,

HEPaBHOMEPHOE paCIpEACIICHHE HANpPsUKEHWM B CEYCHUM, YCIOBUS AHKEPOBKH, HU3KYIO
IPOYHOCTh OKpPYXKaIoLIero 0eToHa MU T.I., JUO0 paboTy apMaTypbl NpPU HANPSKEHHUSX BbIIIE
YCJIOBHOTO IIPEAEIIa TEKY4ECTH, U3MEHEHUE CBOWCTB CTAJU B CBSI3U C YCIOBHUSIMHU MU3TOTOBJICHUS
U T.JI.

PacueTrHble cOnpoTHUBIIEHHS apMaTyphl Ul IPEIEIbHBIX COCTOSHUM BTOPOW Ipynibl R

s,ser
BBOJAT B pacuer ¢ y, = 1,0.

PacueTHple CONMPOTHBICHUS MONEPEYHONW apMaTypbl (XOMYTOB M OTOTHYTBHIX CTEpKHEH)
R, CHIDKAIOTCS IO CPAaBHEHUIO C R IyTeM yMHOXXEHMS Ha KO((QUIUEHTHI yCIOBUH pabOThI

sw

Va BVt

a) He3aBUCHMO OT BHJA U KJIacca apMarypsl - Ha koaddunuent y, = 0,8, yunTsiBaromuii
HEPAaBHOMEPHOCTb DACIPEAEICHUS HANpsHKEHUM B apMarype IO JJIMHE paccMaTpHUBAaEMOIo
CCYCHHS;

0) U1 crepxHeBoi apMatypsl kiacca A-III nuamerpom menee 1/3 nuamerpa npoaoibHBIX
CTep>KHEH M JIJIsl TPOBOJIOYHON apMatyphl kiacca Bp-1 B cBapHBIX Kapkacax - Ha K0d(hduiuert
7., = 0,9, yunThIBarONMi BO3MOKHOCTh XPYIIKOTO Pa3pyIleHUs] CBAPHOIO COEAUHEHMS.

PacueTHble CONPOTHBIIEHUS PACTSDKEHHUIO MONEPEYHO apMaTypbl (XOMYTOB M OTOTHYTBIX
CTepXKHeH) R ¢ y4yeToM yKazaHHBIX KO3()(HULUEHTOB ycioBUil pabOThl ¥,, U J,, IPUBEICHBI B

Tabi. 22* u 23*,
Kpome Ttoro, pacuerHele compotuBienus R, , R, R, B COOTBETCTBYIOLIMX CIIy4asx

sc? s
ClelyeT YMHOXAaTh Ha KOA((UIIMEHTHI YCIOBHIA pabOThI apMaTyphbl cornacHo Tabdm. 24* - 26* u
27.

Tabmura 24*

daxTopel, 0OycJyioB- |XapakTepuc—| Kiacc KosdpduumeHnt ycjoBu¥ pad®OoTH

JIMBawlue BBeIeHME | TUKa apMaTyprl apMaTyprl
kooddmLMEeHTa apMaTypsl

YyCJIOBUM pabOTH YCJIOBHOE YMCIJIOBOE
apMaTypPEl obo3HaUeHMEe 3HaUeHUe
1. Pabora apmMatry- |llonepeunas |HezaBu- |ramma CM. mm. 2.28%*
PBEL Ha IOeNCTBUE CMMO OT sl

IIOIIEPEYHBIX CUJI KJjlacca

2. Hanuudme cBap- " A-IIT n |ramma To xe

HBEIX COEOMHEHUMN Bp-1I s2

apMaTypEl IpU

OeVICTBUN

IIOIIEPEYHBIX CUJI

3. MHOTOKpPAaTHO [IpomospHasa |HezsaBu- |ramma CMm. Tabj. 25*
IOBTOPSANIASICS " CUMO OT s3

Harpyska nornepedYHas |Kjacca

4. Hamuume ceap- |lIpononvHas |A-I, TaMMa CMm. Tabia. 26%*
HEIX COeIMHEeHUMN u nonepeu- |A-IT, s4

IpM MHOTOKPATHOM |Hada IIpuU A-ITT,

[IOBTOPEHUN HaJIN4uUn A-TV,

HaTpy3KU CBapHBEIX A-V

COeOMHEHUN



apMaTypPEl
5. 3BoHa nepemaum |lIpomospHasa |HeszaBu—- |ramma 1 /1
HaNOpSXeHUN IJI9 Hamnpdaraemas|CuMO OT s5 X p
apMaTyps 6es IIpomoJsibHasa |kJjacca 1 /1
aHKEPOB M 30Ha HeHanpsdarae-|To xe X an
2HKEPOBKU Mas B dopmynax
HeHanpsaraeMomn nos. 5:
apMaTyps 1l - paccrosaHue
X
OT Hauajla 30HH
nepenadu Hal-
PAXEeHUI 0O
paccMaTpuBaeMo-—
IO CEeUYeHUsd;
1, 1 - cooT-
p an
BeTCTBEHHO
OJIMHa BOHBL IIe-—
penauy Hanpsga-—
XEHUM VM 3ZOHEL
QHKEPOBKU
apMaTyprl
(cMm. nm. 2.29 u
5.14)
6. Pabora BrCcOkO- |I[IpomosibHasg |[A-IV; ramMMa CorjyiacHO
IIPOYHOM apMaType |pacTaHyTas [(A-V; S6 yKasaHuAaM
IpM HaNpsSXeHUSaX A-VI; m. 3.13*
BHIIE YCJIOBHOTO AT-VII;
npenesia TeKydeCcTHu B-ITI;
Bp-II;
K-7;
K-19
7. DJIeMeHTH U3 [lonepeunas |[A-I; ramMMa 0,8
JIeTKOr'o OeTOHa Bp-1I s
kJjacca B7,5 u
HIUIXe
8. JJeMeHTH u3 [IlpomonbHasa |HezaBu- |ramma 190 + 40B
ddencTOoro OeToHa |[cxaTrasda CMMO OT s8 |- <=1
kJjlacca B7,5 u KJlacca R
HIXE [lonepeunaa |To xe sc
25B
-———= <=1
R
SW
9. BammTHOE llpomosyibHas |" TaMMa CMm. Tabm. 27
IIOKPEITME apMaTypH|cxaTas s9
B DBJIEMEHTax U3
q4enucToro OeToHa
IpuMmeuanusa. 1. KosdbdumumeHTEl TamMMma ¥ TaMMma no mno3. 3 u 4
s3 s4

HacToAumerm Tabaulbl YUUTHBAKTCS TOJIBKO
VIMEIOIEV CBAapPHHE

oy apMaTypH,

YUUTEIBAKTCA OIOHOBPEMEHHO.

2. Kosdpdmrumen

KpOMEe pacCyeTHBIX CONPOTMBJIIEHMM R ,

T TaMMma
s5

10

coenuHeHus,

nmo3. 5 H

12
S

acrogmen

K IpelBapmuTeJIbHOMY

TaOJIMULIEL

IIPpM pacdeTe Ha BBIHOCJIIMBOCTL,
yKa3aHHBE KO2bOULIMEeHTH

BBOIUTCH,

HapsAXeHUIO



apMaTyps CUI'Ma
Sp

3. B dopmynax no3. 8 HacTogmeM TabiaMubl 3HAUeHUS R u R IIaHEL
sc sSwW
B MIla; 3HaueHus B - cMm. m. 2.2.
Knacc Kosdduument ycioBuy¥ paboTH apMaType I'aMMa npu
apMaTypE s3
MHOTOKPATHOM IIOBTOPEHUM HATPY3KU C KODQOMLMEHTOM
ACUMMMETPUM LMKJIa P , PaABHBEM
s
-1,0| -0,2 0 0,2 0,4 0,7 0,8 0,9 1,0
A-I 0,41( 0,63| 0,70| 0,77 0,90 1,00| 1,00| 1,00f 1,00
A-II 0,42 0,51 0,55 0,60 0,69 0,93 1,00| 1,00| 1,00
A-TIT omua-
METPOM, MM:
6 - 8 0,33( 0,38 0,42| 0,47 0,57| 0,85] 0,95 1,00 1,00
10 - 40 0,31 0,36 0,40| 0,45| 0,55| 0,81 0,91 0,95 1,00
A-IV - - - - 0,38 0,72 0,91 0,96 1,00
A-V - - - - 0,27 0,55 0,69 0,87 1,00
A-VI - - - - 0,19 0,53 0,67 0,87 1,00
AT-VII - - - - 0,15( 0,40| 0,60| 0,80| 1,00
Bp-II - - - - - 0,67 0,82 0,91| 1,00
B-II - - - - - 0,771 0,97 1,00 1,00
K-7 mma-
METPOM, MM:
6 m 9 - - - - - o,77( 0,92 1,00| 1,00
12 n 15 - - - - - 0,68 0,84 1,00| 1,00
K-19 nua- - - - - - 0,63 0,77 0,96 1,00
MEeTPOM
14 MM
Bp-I - - o,56( 0,71| 0,85| 0,94 1,00| 1,00( 1,00
A-TIIIB cC
KOHTPOJIEM :
YIJIVIHEHUM - - - - 0,41 0,066]| 0,84] 1,00| 1,00
M Hanpsa-
XeHUM
TOJIbKO - - - - 0,46 0,73| 0,93] 1,00| 1,00
YIOJIMHEHUM
curMa
s,min
OBo3HauUeHMUs, NPUHATHEe B Tabn. 25*: p = ——————————— ’
s curMa
s,Mmax
TIoe cuIMa , CcurMa - COOTBETCTBEHHO HaMMeHbllee U
s,min s, max
HamboJIibllee HaIpsXeHMs B apMmaType B I[pelejlax LUMKIJa WM3MEHEeHUs
Harpy3KM, oNpenejiseMbHe CcoIJlacHO . 3.47.
[IpuMeuaHMe. [lpu pacdeTe uU3TMOaEMBIX DJIEMEHTOB U3 TAXEJIOTO
OeToHa C HeHanpAraeMoMn apMaTypoun omsa NPOOOJIBHOM  apMaTypH
NIPMHMMAaETCH :

min

Tabnuua 25*



npu 0 <= —---—- <=
M
max
M
min
" 0,20 < ————-— <=
M
max
M
min
"o———— > 0,75
M
max
rone M ’ M
min max
usrmudanmme MOMEHTEI
VBMEHEHNVS HATPYy3KU.

0,20 p
S
0,75 P
- COOTBETCTBEHHO

= 0,30;

HAMMEHb VN

¥  HaubOoJIbIMMI

B PaCuUeTHOM CeUeHMM DBJIEMEHTa B IIpenejlaxX LUMKIIa

Krnacc apmaTypsl I'pynna Kosdduument yciuoBuy¥ pab®oTH apMaTyp
CBAPHHX TamMMa IPM MHOTOKPATHOM IIOBTOPEHUU
coenuHeHUN s4
HATPy3KM U KODQOMULUMEHTEe aCHUMMeTPUNU
UYKJIa P , PaBHOM
S
0 0,2 10,4 |0,7 (0,8 |0,9 1,0
A-TI; A-II 1 0,90)0,95(1,00(1,00(1,00]2,00]1,00
2 0,65|0,70|0,75(0,90(1,00]1,00]1,00
3 0,25|0,30/0,35(0,50(0,65]0,85|1,00
4 0,20]0,20(0,25(0,30(0,45]|0,65|1,00
A-IT1TI 1 0,90)0,95(1,00(1,00(1,00]1,00]1,00
2 0,60|0,65|0,65(0,70(0,75]0,85]|1,00
3 0,2010,25|0,30(0,45(0,60]0,80]1,00
4 0,15]0,20(0,20(0,30(0,40]0,60]1,00
A-TIV 1 - - 0,9510,95(1,00(1,00]1,00
2 - - 0,7510,75]0,80(0,90]|1,00
3 - - 0,3010,35|0,55(0,70]1,00
A-V ropsue- 1 - - 0,9510,95(1,00(1,00]1,00
KaTaHas 2 - - 0,7510,75]0,80(0,90]1,00
3 - - 0,3510,40(0,50(0,70]1,00

IpuMeuanmsa. 1. Tpyndsl CBapHBIX COenOVHEeHUM, I[IpPUBENEeHHEEe B
HacrTosamem Tabaule, BKJIIOUAOT CJledylllie TUIIEL CBAaPHBIX COEIOMHEHUM I10
T'OCT 14098-85, @momyckaemble @JIS KOHCTPYKLMM, PaCCUMTHBAEMBIX Ha
BBIHOCJIMBOCTH :

l-g rpynna - CTHKOBBEEe Tunos C3-Km, C4-Km;

2-a " - kpectroobpasHoe Tuna K1-KT; CTEKOBEHE tunos Cl-Ko,
c5-M¢, C6-Mn, C7-PB, C8-Md, CO9-Mm, Cl0-PB m C20-PM - BCE
CoenMHEeHMUs IMPY OTHOIEHUM IOMAaMETPOB CTepxHelM, paBHoM 1,0;

3-a " - «kpecroobpasHoe Tuna K2-Kr; cTekoBHe Tunos Cl1-Mob,
ci2-Mn, C13-pPB, Cl4-Mno, C15-Pc, Cl6-Mo, Cl17-Mn, Cl18-Mo, C19-Pwm,
C21-Pu u C22-Py; TaBpoBble Tunos T6-Kc, T7-Ko;

Tabnuua 26*



4-g " - HaxjiecTouHble Tunos H1-Pm, H2-Kp m H3-Kn; TaBpOBHE
Tunos T1-Mp, T2-Pp m T1l2-Ps.

2. B mabjauue naHBEl 3HAUEHUS IT'aMMa OJI  apMaTyph OMaMETPOM IO
s4
20 MM.
3. 3BHaueHMs ko3dpPMLUMEeHTa IaMMma OOJDKHBEL OBITH CHMXEHEl Ha 5% npu
s4
ouaMeTpe cTepxHeM 22 - 32 MM ¥ Ha 10% npm OuaMeTpe CBHIUE 32 MM.
Tabmmma 27
3aMTHOE I[IOKPHTHUE Konsbdmument ycmaoBuM pab®oTE T'aMMma npm
s9
apMaType
TJIanKom IepPUOINUYECKOTO
npodmig
1. IIeMeHTHO-TIOJIMCTU— 1,0 1,0
POJIbHOE, JIaTEeKCHO-—
MUHEepPaJIbHOE

2. lleMeHTHO-OUTYMHOE
(xoJlomHOE) MNpM apMaType

O/aMEeETPOM, MM: 0,7 1,0
6 u BoJiee
MeHee 6 0,7 0,7
3. BUTYMHO-CUJIMKATHOE 0,7 0,7
(ropsauee)
4. BUTYMHO-TJIMHUCTOE 0,5 0,7
5. CrnanuedburyMmHOEe, 0,5 0,5
LLEMeHTHOE

2.29. JlnuHy 30HBI Nepeaun HaNpsUKEHUH [, Ui HamlpsraeMoil apmarypbl 0e3 aHKkeposB

CIIeTyeT OMpeeNaTh mo Gpopmyme

(o2
I =lo =2+ |d,11)

p P P
bp
e @, u ip MPUHUMAIOTCS 10 Tabm. 28.
K sHauenuto R, npu HEOOXOAUMOCTH BBOAATCS KOI(DMULUMECHTHI yCI0BUH paboThl 6eTOHa,
KpPOME 7,,.
Bennunna o, B hopmyine (11) npuHuMaeTcs paBHOM:
TP pacyeTe 3IEMEHTOB I10 POYHOCTH - OOJIbIIEMY U3 3HAYCHUH R ¥ O, ;

IIpU pacucTC 3JICMCHTOB 110 TpCMHHOCTOﬁKOCTH - 3HA4YCHUIO pr . 3,[[6CL pr MNPUHHUMACTCA

C Y4ETOM IEepPBbIX NOTEPH MO 1o3. 1 - 5 Tabm. 5.
B snemenTax u3 Menko3zepHUCTOTO OeToHA rpynmbl b U U3 Jerkoro 6eToHa Mpu MOPUCTOM
MEJKOM 3amonHutene (kpome kiaaccoB B7,5 - B12,5) 3nauenus o, u ﬂp yBenuuuBarorcs B 1,2

pa3a MpoTUB NPUBEACHHBIX B Ta0I. 28.

Tabauua 28



Bun 1 kJjlacC apMaTyphl OnameTp KoodduumeHTH 10Jig onpenesyieHUs
apMaTypE., IOJIVMHEL 3OHEI Ilepernady HallpdaxXe-—
MM HuM 1 HanpsaraeMoy apMaTyphl,
b
IpMMeHsaeMOoY 0e3 aHKepOB
omMera JIaMbna
b b
1. CrepxHeBasa nepuommuec-— |HeszsaBucumo 0,25 10
KOoTo npoduns HEe3aBUCUMO |OT OuameT-—
oT KJlacca pa
2. BHICOKOIIPOYHAas apMaTyp-— 5 1,40 40
Hasd MNPOBOJIOKA MNEePMOINUUEC— 4 1,40 50
Koro npodmnsa xjacca Bp-II 3 1,40 60
3. ApMaTypHBE KaHAaTEH
KJIACCOB:
K-7 15 1,00 25
12 1,10 25
9 1,25 30
6 1,40 40
K-19 14 1,00 25
[IpuMeuaHue. [HOisa DBJIEMEHTOB M3 JleT'koro HeToHa kJjaccos B7,5 -
B12,5 =3HaueHuMsa oMera u JjgaMbia yBeJauuMBawonTca B 1,4 paza I[IpOTUB
b b

IPMBEIEHHBIX B HacCToAWeM Tabaule.

[Ipu MraoBeHHOW mepemaye ycwius oOXaTwsi Ha OETOH JUIsl CTEP)KHEBOW apMaTyphl
NePUOTUYECKOr0 Mpo(uis 3HAUYCHUS ®, " lp yBenuuuBarores B 1,25 paza. Ilpu nuamerpe

CTEepKHEH cBbille 18 MM MrHOBEHHas Nepeiaya yCUJIMM He 10y CKaeTCs.
Jis cTepKHEBOW apMaTypbl [EPUOJMYECKOTO TNPOQUIA BCEX KIACCOB 3HAYeHHE [,

npuHuUMaeTcs He MeHee 15d.

Hadano 30HBI mepenauu HampspKeHWH NMPU MTHOBEHHOHM mHepepaye ycuius O0KaTHs Ha
OCTOH JIJIs1 IPOBOJIOYHOM apMaTyphl (32 UCKIIOYEHUEM BBICOKOTIPOYHOM MPOBOJIOKH Kiacca Bp-11
C BHYTPCHHHMH aHKepaMH II0 JUIMHE 3a/IeJIKH) NpUHUMaeTcst Ha paccrostiuu 0,25/ ot Topua

JJIEMEHTA.
2.30. 3HaueHust MOyYJIsl yIPYTOCTU apMaTypbl £ NPUHUMAOTCS 1O Tab. 29%*.

Tab6numa 29*
Kiacc apMaType Monmysb yHPYT'OCTM apMaTypEl
-4
E x 10 , Mla (xrc/cM2)
S

A-I, A-II 21 (210)
A-TII 20 (200)
A-IV, A-V, A-VI u AT-VII 19 (190)
A-IIIm 18 (180)
B-II, Bp-II 20 (200)
K-7, K-19 18 (180)
Bp-T 17 (170)

3. PACYET OJIEMEHTOB BETOHHbBIX U1 )KEJIE30OBETOHHBIX



KOHCTPYKILIUI ITO ITPEJIEJIbHBIM COCTOSIHUSIM ITEPBOM I'PVYIIIIbI
PACYET BETOHHBIX 3JIEMEHTOB I10 ITPOYHOCTHU

3.1. PacueTr mo nmpoyHOCTH OETOHHBIX 3JEMEHTOB JOJKEH MPOU3BOAMUTHCS Ui CEUEHUH,
HOPMaJIbHBIX K MX MPOJOJBHON ocu. B 3aBUCHMMOCTH OT ycinoBHH pabOThl 3JI€MEHTOB OHHU
paccUUTHIBAIOTCS 0€3 y4eTa, a TaKXKe C Y4eTOM CONPOTUBIICHUS OETOHA PACTSHYTOM 30HBI.

be3 ydera conporuBieHus: 6eToHa pacTSHYTOH 30HbI IPOU3BOIUTCS pacyeT BHELEHTPEHHO
CKATbIX 3JIEMEHTOB, YKa3aHHbIX B 1. 1.7a, IpuHUMAs, YTO JOCTUKEHHUE TPEAEIBHOIO COCTOSHUS
XapakTepusyercs paspylieHueM cxkartoro O0eroHa. CompoTuBieHue OETOHa CXKATUIO YCIOBHO
IPEJCTABIACTCS HANPSKCHUSAMH, PaBHBIMH R, , PaBHOMEPHO DPACHPEACICHHBIMH IO 4YaCTH

CKaTOM 30HBI CEYEHHUs - YCJIOBHOM CXaToW 30HE (4UepT. 2), COKpAUIeHHO HMMEHYyeMOW B
IajgbHEHNIIEM CKaToil 30HOM OeTOHA.

Ry
e IR

= UEHTP
TAKECTH
CEMEHWA

UYepr. 2. Cxema yCWIIMi U 31I0pa HAPSXKEHUI B CEUEHUH,
HOPMAJIEHOM K TPOJIOJIEHON OCH BHEIIGHTPEHHO C)KaTOro OETOHHOTO AJIEMEHTA,
PacCYMTHIBAEMOTO 110 TIPOYHOCTH 0€3 ydeTa CONMPOTHBIICHHS OeTOHA
PACTSIHYTOH 30HBI

C yderoMm coOmpoTHUBIEHUS OETOHA PACTAHYTOW 30HBI MPOM3BOAMTCA PACUET SJIEMEHTOB,
yKa3aHHbIX B M. 1.70, a TakkKe 3J1€MEHTOB, B KOTOPBIX HE JOMYCKAIOTCS TPEIIHUHBI [0 YCIOBUSAM
IKCIUTyaTallil KOHCTPYKIMKA (3JIEMEHTOB, IOJBEPTaONINXCS JABJICHUIO BOJbI, KAapHH30B,
napaneToB W np.). llpuy 3TOM nDpUHUMAETCS, YTO MAOCTHIXKEHHE TPEIEIbHOTO COCTOSTHUS
XapaKTepU3yeTcs pa3pylIeHueM OCTOHA PACTSIHYTON 30HBI (MosiBIIicHHEM TpemuH). [IpenenbHbie
YCHIJIHS OTIPEIEIISIIOTCS UCXO/ISI U3 CIIEYIONIUX MPEIOChUTOK (4epT. 3):

N \
—— ey ® ‘ //
Ap
Me
( 7 < N A
Z
L
Apt
) Ryt b
2Rp¢

Yepr. 3. CxeMa ycuiui 1 d10pa HaNpsHKEHUHM B CEYCHUH,
HOpPMaJIbHOM K ITPOJOJILHON OCH U3rH0aeMoro (BHELIEHTPEHHO CKaTOrO)
OETOHHOTO 3JIEMEHTA, PACCUUTHIBAEMOTO MO MPOYHOCTHU C YUETOM
COIPOTHBIIEHUS] OETOHA PACTSIHYTOM 30HBI.



ceyeHus nocie aedopmannii 0CTalTCs IIOCKUMY;

HanOOJIbIIee OTHOCHTEIFHOE YAJIMHEHHE KPAaHEro pacTSHyTOrO BOJIOKHAa OETOHa PaBHO
2R,/ E,;

HaNpsOKCHUST B OETOHE CXKATOM 30HBI ONPEACTSAIOTCS C yU4ETOM YIPYyruX (2 B HEKOTOPBIX
ClIyJasiX U Heymnpyrux) aedopmarmii 6eToHa;

HaIpshKeHHUs B OETOHE PacTAHYTOH 30HbI paclpeieIeHbl PABHOMEPHO U PaBHBI R, .

B cnyuasx, xoraa BeposiTHO 0oOpa3oBaHME HAKIOHHBIX TPELIMH (HAapUMEp, 3JIEMEHTHI
JIBYTaBPOBOI'O U TaBPOBOI'O CEYECHUH MPHU HAJTMYUHU MONEPEUHBIX CHII), TOJDKEH MPOM3BOIUTHCS
pacuer OETOHHBIX 1eMEeHTOB U3 ycioBui (141) u (142) ¢ 3amMeHO#l pacueTHBIX CONPOTUBIEHUM
O0eToHa Uil NpEeNeNbHBIX COCTOSHUM BTOpOM rpynmsl R u R COOTBETCTBYIOILIUMU

b,ser bt ,ser
3HAUEHUSMHU PACUETHBIX COMPOTHBIICHUN OETOHA ISl MPENETbHBIX COCTOSIHHMA MEPBON TPyIIIbI
R, uR,.

Kpome Toro, nomkeH Mpou3BOIUTHCS pacyeT 3JIEMEHTOB Ha MECTHOE JIEHCTBUE HArpys3Ku
(cMsiTHE) COTJIacHO yKa3aHusM 1. 3.39.

BHeHCHTpeHHO CXXAaTbIC 5JICMCHTHI

3.2. Ilpu pacuere BHELEHTPEHHO CXKATbIX OETOHHBIX 3JIEMEHTOB JOJKEH MPUHUMATHCS BO
BHMMAaHHME CIIy4YailHbIi SKCIICHTPUCHUTET IPOJOJIBHOIO YCHIHS e,, ONpPEAEsIeMbIii COIIIACHO

ykazanusMm 1. 1.21.
3.3. Ilpu rubkoctu s1eMeHTOB [,/i>14 HEOOXOAMMO YUMTHIBaTh BIMSHUE Ha UX

HECYIIYIO0 CITIOCOOHOCTh MPOTHOOB B IUIOCKOCTH 3KCIIGHTPUCHUTETA IMPOIOJIBHOTO YCHJIHS U B
HOpMaJIbHOMU K Hell IIIOCKOCTH IyTeM YMHOXKEHUs 3HaueHuil e, Ha koaddunuent »n (cm. 1. 3.6).

B ClIyga€ pacdeTa H3 IUIOCKOCTH OKCHCHTPHUCHUTCTA IIPOAOJIBHOTO YCHIIMS 3HA4YCHHC €,

IIPUHUMAETCS PAaBHBIM 3HAYEHUIO CIIy4YalHOI'O dKCIICHTPUCHUTETA.

[IpuMeHeHne OETOHHBIX BHELEHTPEHHO CHKATBhIX 3JIEMEHTOB (32 MCKIIOYEHHUEM CIIydaes,
IPEIyCMOTPEHHBIX M. 1.70) HEe nomycKaeTcs MpHU 3KCHEHTPUCUTETAX MPUIIOKEHUS TPOAO0IbHON
CHJIBI C yYETOM HPOTHOOB €77 , IPEBbIIIAIOLIHX:

a) B BaBUCHMMOCTM OT COUeTaHM4d HaI‘pyBOK:
TPV OCHOBHOM COUETAHMM « v v v e e v o o oo oo s ononeseennneeesonneensens 0,9y
" ocobom e e e e e e e e e e e e e e e e e e e 0,95y
©6) B 3aBUCUMOCTM OT BMIA M KJjlacca OeToHa:
OJIS TSXEeJIOTO, MEeJIKO3EPHUCTOI'O U JIETKOTO
OETOHOB KJIACCA BHIIE B, 5 ittt ittt it ittt ittt ettt teeeeeenenns y-1
OJIS OPYTVX BUIOOB M KJIACCOB OCTOHA t v v e v v ot o v oneneeennneesennnns y=2

(3mech y - paccTOSHUE OT IIEHTpa TSHKECTH CEUSHHS 10 HanboJiee CkaToro BOJIOKHA OeToHa,
cM).

3.4. Bo BHELEHTPEHHO CXKaTbIX OETOHHBIX AJIEMEHTaX B CiydasX, YKa3aHHbIX B 1. 5.48,
HE00XO0IMMO MPESYyCMOTPETh KOHCTPYKTUBHYIO apMaTypy.

3.5. Pacuer BHELEHTPEHHO CXKaTbIX OETOHHBIX JJIEMEHTOB (CM. 4YepT. 2) J0JDKEH
IPOM3BOJIUTHCS U3 YCIOBUS

N<aR4,,(12)

rae A, - IUIoIaab CKaToil 30HBI O€TOHA, oNpenenseMas U3 YCIOBHA, YTO €€ LEHTP

TSHKECTH COBIIAJIAET C TOUKOW MPUIIOKEHUS PAaBHOJACHCTBYIOIIECH BHEIIHUX CHJL.
JI71s1 511eMEHTOB NPSMOYTOJIBHOIO CEUeHUsl A, ompeaensiercs mno ¢popmyie



2en

BHenieHTpeHHO cCkaTble OETOHHBIE DJEMEHTBI, B KOTOPBIX TMOSBIECHUE TPEHIMH HE
JIOTYCKAEeTCsl M0 YCJIOBMSIM 3KCIUTyaTallud, HE3aBUCUMO OT pacuera u3 ycioBus (12) A0mKHBI
OBITH TIPOBEPEHBI C YUETOM COINPOTHUBIICHHS O€TOHA pacTAHYyTOH 30HBI (cM. 1. 3.1 u uepT. 3) u3
yCIIOBUS

aR W
N<— 2 (14)
cn—r

J71st 51IeMeHTOB MIPSIMOYTOJIBHOTO ceueHus yciopue (14) numeer Bua

_L75aR, bh
o ben

o

h

N . (15)

Pacyer BHEIEHTPEHHO C)KaThIX OETOHHBIX 3JIEMEHTOB, YKa3aHHbIX B M. 1.70, AOMKeH
poU3BOAUTHCS U3 yciouit (14) u (15).

B ¢opmymax (12) - (15):

717 - ko3 buueHT, onpeaensemMslii mo popmye (19);

A - KO3pPUITUEHT, TPUHIUMAEMBIN paBHBIM JIJisi OeTOHA:

TSXEJIOTO, MEeJIKO3EPHUCTOT'O, JIETKOI'O M MHOPMBOBAHHOTO ...... 1,00
AYUEUCTOTO ABTOKIIABHOTO & v v e v e o e e o e e mesoesneeneeeeeeneean 0,85
" HEABTOKITABHOTIO 4 v v v o e e o e e o eeseesneeneeneennens 0,75

W, - MOMEHT CONpPOTHBIICHUS CEYCHUs ISl KPAHHErO PACTSHYTOrO BOJOKHA C YYETOM

HEYNpyrux aedopManuii pacTsHyTOro O€TOHa, OIpeleisieMblii B MPEANOI0KEHUN OTCYTCTBUS
IPOJIOJILHON CHIIBI IO (hopMyJie

4 :;1,,0 +S,,; (16)

pl

I - PaCCTOSIHUE OT LIEHTpa TSHKECTU CEUeHUs 10 AAPOBON TOUKH, HauOoJsiee yAaJeHHON OT
pacTAaHyTOH 30HBI, OIpeensseMoe 1o Gopmyie

w
r=p—; (17
(/)A()

@-cMm. 1. 4.5.
[TonosxeHne HyneBOW JIMHNUN ONPEAEIACTCS U3 YCIOBUSA

51, -4 g

3.6. 3nauenue Kod(pUIMEHTa 77, YUUTHIBAIOLIETO BIUSHHME Mporuda Ha 3HAYCHHE
HKCLIEHTPUCHUTETA MIPOJIOIBHOTO YCUIIHUS €, CIIeNYeT ONPEAeNaTh o GopMmyIie



rae N, - ycIOBHasl KpUTUYECKas CUIla, olpejelnsemMas 1o popmyie

_6,4E, I 0,11
ol2 10,146,

N

cr

+0,11.(20)
B ¢opmymne (20):

@, - K03(P(DUIMEHT, YYUTHIBAIOIINI BIUSHUE JIMTENIBLHOIO JIEHCTBUS HArpy3KU Ha IMpOrud

QJIEMCHTA B IPCACIbHOM COCTOSIHUMH, paBHBIﬁI
M
!
¢ = 1+,5—M . (21)

HO He Oonee 1 + S,
3nech [ - koahULMEHT, IPUHUMAEeMbIi B 3aBUCUMOCTH OT BUAa OeToHa mo tabdin. 30;

M - MOMEHT OTHOCUTEIBHO pACTSHYTOM WM HAaUMEHEE CXKAaTOW TpaHH CEYEHUs OT
I[GﬁCTBHH MOCTOAHHBIX, JJIUTCIIBHBIX U KPATKOBPCMCHHBIX HAI'PY30K;
M, - TO e, OT AEHCTBUSA MOCTOSHHBIX U JIJIMTEIbHBIX HATPY30K;

[,- onpenensercs no tabda. 31;

0, - K03()(HULMEHT, IPUHUMAEMBIN PAaBHBIM €,/ /1, HO HE MEHee

/
_ 0 .
Bemin = 05— 0,010 =0,01R,; (22)
3nech R, - B MIla.
Tabmauma 30
Beron Kosdpduument bera B dopmysie (21)
1. Tsaxesnlt 1,0
2. MeJKO3EPHMCTHM TPYIII:
A 1,3
B 1,5
B 1,0
3. Jlerkuii:
IPM MCKYCCTBEHHHX KPYIIHHX
BAMOJHUTEJIIX U MEJIKOM
3aroJIHUTeJIe :
[IJIOTHOM 1,0
IIOPMCTOM 1,5
IPM €CTECTBEHHHX SBalOJIHUTEJISIX 2,5
4. TopMBOBaHHLIN 2,0
5. dueuncTeni:




ABTOKJIABHEI 1,3
HEeaBTOKJIABHEIM 1,5

[IpuMeuaHMe. I'PyNnb MeJIKO3EPHMCTOI'O OeTOoHa MNPMBEIEHH B II. 2.3.

Tabmuma 31

XapakTep omnmMpaHus CTeH M CToJOOB| PacuerHas mimHa 1 BHELEHTPEHHO
0
CXATHX OETOHHEIX BDJIEMEHTOB

1. C onopaMmM BBEPXY U BHU3Y: H
a) IOpu wWapHMpax Ha OBYX
KOHIIAX HE3aBUCYMO OT
BEJIMUMHEL CMEIEeHUs OIOop
0) HOpu 3aleMJIeHUM OIHOTO U3
KOHLIOB MM BO3MOXHOM CMeUeHUN
ONop IJisg 3OaHWUM:

MHOT'OIIPOJIE THEIX 1,25H
OLOHOIPOJIE THHIX 1,50H
2. CeobBomHO cTOodmMe 2,00H
ObosHaueHMe, HpuHATOe B Tabmn. 31: H - BeHCOTa cTojyba (CTeHB) B

npepgeyiax DSTaxa 3a BHUETOM TOJIIMHBEL I[IJIMTH [NEPEKPHTUS MJIM BHCOTA
CBOOOIOHO CTOSAlEeN KOHCTPYKLMM.

Ecnu uzrubaroniyie MOMEHTHI (MM AKCUEHTPUCUTETHI) OT MOJHON HAarpy3ku M OT CyMMBbI
MOCTOAHHBIX W AJUTCIIbHBIX HArpPy30K HMCIOT PA3HLIC 3HAKU, TO IIPU aGCOHIOTHOM 3HAYCHUU
9KCIICHTPUCHUTETA TIOJHOW HArpysku e,, npessimatommeM 0,lh, npuaumaror ¢, = 1,0; ecau 310

e
YCIIOBHE HE YAOBIIETBOPSETCS, 3HAYEHUE ), NPUHHUMAIOT PABHBIM ¢, = ¢, —1-10(1—40“)70 , The

@, omnpenesstoT no gopmyie (21), npuauMas M paBHBIM NPOU3BEAECHHUIO NPOIOABHON CHiIbl N

OT JEUCTBHS IOCTOSIHHBIX, JUIMTENBHBIX M KPAaTKOBPEMEHHBIX HArpy30K Ha pacCTOSTHUE OT
LEHTPA TSHKECTH 10 PACTAHYTOM WM HAaWMMEHEE CKATOW OT JEWCTBUA TMOCTOSIHHBIX U
JUIUTENIbHBIX HATPY30K IPAHU CEUCHHUS.

3.7. Pacder sneMeHTOB OETOHHBIX KOHCTPYKIIMH Ha MECTHOE CXKaTHe (CMSTHE) JOJDKEH
MIPOU3BOJAUTHLCA COTJIACHO yKazaHusm 1. 3.39 u 3.40.

H3rnbaemsle dj1eEMEHTHI

3.8. Pacuer m3rubaemMpIx OETOHHBIX AJIEMEHTOB (CM. 4epT. 3) IOJDKEH MPOU3BOJUTHCS U3
YCIIOBUS

M <aR W

pl>

(23)

rae a - ko3huuenT, npUHIMAaeMBbIi COTJIACHO YKa3aHHUsAM 11. 3.5;

W, - omnpenensiercs no ¢popmyne (16); mist 3IeMEHTOB NPSIMOYTOIBLHOrO cedyenus W,

IIPUHUMAETCS PaBHBIM:

bh’®
Wpl = 3’—5 . (24)



PACYET JKEJIE3BOBETOHHBIX DJIEMEHTOB IT10 ITPOYHOCTH

3.9. Pacyer mo mMpOYHOCTH >KENE€300€TOHHBIX JIEMEHTOB JOJKEH HPOM3BOIUTHCS JUIS
CEYCHUH, HOPMAJbHBIX K HX MPOJOJBHOM OCH, a TaKXKe /1 HAKIOHHBIX K HEW CeYeHui
HauOoJiee OMAacHOro HampapjieHus. [Ipu HaaMYUM KpPYyTSLIMX MOMEHTOB CIIeyeT MPOBEPUTH
IIPOYHOCTh TNPOCTPAHCTBEHHBIX CEYEHUHM, OIPAaHMYEHHBIX B PACTAHYTOW 30HE CHUPAIBHOU
TPEeUIMHOM Hamboiee OMmacHOro U3 BO3MOXHBIX HampasieHuil. Kpome Toro, cuenyer
IPOU3BOJUTH pPAcyeT UIEMEHTOB Ha MECTHOE JIEHCTBUE HArpy3Ku (CMsITHE, IpPOAABIMBAHUE,
OTPBIB).

Pacuer no npouHocTu ceueHu,
HOPMAaJIbHBIX K MMPOJOJIBHON OCH 3JIEMEHTA

3.10. IlpenenpHble yCHINSA B CEYCHUH, HOPMAJILHOM K MPOJOJILHON OCH JJIEMEHTA, CIICTyeT
ONPENENATh UCXOIS U3 CIEAYIOUIUX MPEANOCHIIOK:

COIPOTHBIIEHNE OETOHA PACTSKEHUIO IPUHUMAETCS PaBHBIM HYJIIO;

COIPOTUBJICHHE O€TOHA CKATHIO IPEJCTABISIETCS HANpSUKEHUAMH, PaBHBIMH R, U
PaBHOMEPHO pacHpe/eIeHHBIMH 10 CKaTOM 30HE OETOHa;

nepopManuy (HalpspKeHUs ) B apMaType ONpeAesisitioTCs B 3aBUCUMOCTH OT BBICOTHI CKAaTON
30HBI O€TOHA ¢ yueToM jaedopmaruii (HanpsHKeHH) OT IpeBapUTEILHOTO HANPSHKEHUS (CM. II.
3.28%);

pacTArMBaIIMe HANpsHKEHUS B apMaType MpHUHHMAIOTCS He 0Ooiee pacyeTHOro
COIIPOTHUBJIEHUS PACTSKEHUIO R ;

CKUMAIOIIME HANpsDKEHUS B apMarype MNPUHUMAIOTCS HE 0ojiee  pacyeTHOro
COIPOTUBIIEHUS CXKATHIO R .

3.11. PacueT ceueHMil, HOPMAJIBHBIX K MPOJIOJBHON OCH 3JIE€MEHTa, KOT/Ia BHEIIHSS CHJIa
NIECTBYeT B TIUIOCKOCTH OCH CHMMETPHM CEYEHHS U apMarypa COCpeNoTOueHa Y
NEPIEHINKYJIAPHBIX YKa3aHHOW IUIOCKOCTH TpaHEH »JIIEMEHTa, CIEAyeT MpPOU3BOIUTh B
3aBUCUMOCTHU OT COOTHOIICHHA MCXKIAY 3HAYCHUCM OTHOCHUTEJIBHOM BBICOTHL CXKATOH 30HEBI
O6etona &=x/h,, onpenensieMoil U3 COOTBETCTBYIOIIUX YCIOBUI PaBHOBECHs, M 3HAYECHUEM

OTHOCHUTENIBHON BBICOTBI C3KaTOH 30HBI OeToHa &, (cM. m. 3.12%), mpu KOTOpOM IpeneabHOe

COCTOSTHME DJIEMEHTa HACTYINaeT OJHOBPEMEHHO C JOCTHXKEHHEM B pPacTSHYTOM apMmaType
HaNpsDKEHUS, PABHOIO PACYETHOMY CONPOTHMBIEHHIO R € YydY4eTOM COOTBETCTBYIOLIUX

K03((ULHUEHTOB ycIoBUI pabOTHl apMaTrypbl, 3a HCKIIOUeHHEM Koddduiuenta y,, (cMm. I
3.13%).
3.12*. 3nadyenue &, onpezensdercs no popmyiie

O, L1
Ile @ - XapaKTepPUCTUKA CKATOI 30HBI OETOHA, onpenensemMas 1o Gpopmyie
w=a-0,008R,, (26)

371€Ch O - KO UIMEHT, TPUHUMAEMbI paBHBIM /17151 OeTOHA!
0> (S0 (0) N o T 0,85
MEJIKO3EPHUCTOTO (CM. T1. 2.3) TpyIIL:



JIETKOTO, SAYEUCTOTO U TMOPUBOBAHHOTIO & v vt v e venoesoneneesans 0,80
Jisg  TsOKenoro, JIETKOr0 M MOPU30BAHHOTO OETOHOB, MOJBEPTHYTHIX aBTOKJIABHOMN
o0OpaboTke, ko3 durueHt anbda camkaercs Ha 0,05;
R, - B Mlla;
O - HanpsbkeHue B apmarype, MIla, nmpuHumaemoe s
apMaTypbl KJIaccoB:

A-I, A-II, A-III, A-IIIB, curMa = R - curMma ;
Bp-1I sk S sp
A-1IV, A-V, A-VI m AT-VII curMma = R + 400 - curma -
sR s sp
- JIenrTa curMa ;
sSp
B-II, Bp-II, K-7 m K-19 curMa = R + 400 - curMma ,
sR s sp
37€Ch RS - Ppacdu€THOC COIPOTHUBJICHHUEC apMaTypbl pPaCTDKCHUIO C  YYCTOM

COOTBETCTBYIOIIMX KO3()(UIMEHTOB yCIOBUI pabOTHI apMaTypsl J,;, 3@ UCKIIIOYEHHEM ), (CM.

n. 3.13%);
0, - IpUHUMAeTCs npy Kodpduumente y,, < 1,0.

Ao, - cm. 1. 3.28%;

O, ,- TpelelbHOE HANpsHKEHUE B apMarype CKaTol 30HbI, NPUHUMAEMOE JUIs

s
KOHCTPYKLIMH M3 TSXKEJIOro, MEJIKO3EPHUCTOrO M JIETKOro OETOHOB B 3aBUCHUMOCTH OT
YUUTBHIBAEMBIX B pacyeTe Harpy3ok mo tadna. 15*: mo mo3. 2a - pasusiM 500 MIla, mo mo3. 20 -
paBabIM 400 MITa. /{51 KOHCTPYKIIUH U3 SIMEUCTOTO U IIOPU30BAHHOTO OETOHOB BO BCEX CITydasx
3HayeHue npuHumaercs paBHbiM 400 Mlla. [Ipu pacuere 371eMEHTOB B CTaguM OOKaTHA
3Hauenue o, , =330 Mlla.

3Hauenus &, , ompexensdemsie 1o Gopmyiie (25), Ui 3JIEMEHTOB U3 SYEUCTOro OeToHa

ciemyer nmpuHUMaTh He 6omee 0,6.

3.13*. Ilpu pacdere MO MPOYHOCTH KEIE300€TOHHBIX 3JIEMEHTOB C BBICOKOIPOYHOI
apmatypoit kiaccoB A-IV, A-V, A-VI, Ar-VII, B-II, Bp-II, K-7 u K-19 npu cobmoaenun
ycaoBust & <&, pacueTHOE CONPOTUBIIEHHE apMaTypsl R JIOJDKHO OBITh YMHOXKEHO Ha

k03¢ unueHt y , (cM. no3. 6 Tabn. 24*), onpexnensemslii no popmyie

Voo =1—(-1) 2?—1 <n.@27)

R

rne 77 - KO3 OUIMEHT, IPUHIMAEMBbII paBHBIM ISl apMaTyPhI KJIACCOB:

BTV e et e e e 1,20
A=V, B-II, Bp-II, K=7 7 K=19 .ttt 1,15
BoVI T AT=VIT ottt et e e e e e e e e e e e e e e 1,10

Jns  ciydas LEHTPalbHOTO PpACTSDKEHHUsS, a TaKKe BHELEHTPEHHOIO PpacTsHKEHUS
IIPOJIOJIBHOM CWJIOM, PACIOJOKCHHOW MEXKIy pPaBHOACUCTBYIOIIMMHU YCWIMM B apMarype,
3HaY€HHE J,, NPUHUMAETCS PABHBIM 7.

IIpy Hamuuuu CBapHBIX CTHIKOB B 30HE OJJIEMEHTAa C UW3rMOAIOIIMMU MOMEHTaMH,
npesblmatommumu - 0,9M (tne M
ko3¢ ¢unuenra y , At apMarypsl knaccoB A-IV u A-V npunumaercs ne 6osee 1,10, a kiaccos
A-VI u At-VII - ue 6omee 1,05.

MaKCHUMaJbHBI PACUETHBI MOMEHT), 3HAUYECHHE

max max



Koaddumuent y,, He cieayer yuuTbIBaTh AJIs JJIEMEHTOB:

paccunThIBa€MbIX Ha JEHCTBHE MHOTOKPATHO MOBTOPSIOLIEICS HATPY3KH;

apMHUPOBAHHBIX BHICOKOTIPOYHOM MPOBOJIOKOMU, PACIIOIOKEHHOH BILIOTHYIO (0€3 3a30pOB);

JKCIUTyaTUPYEMBIX B arpECCUBHOM CpEJIE.

3.14. Jlna nHanpsraeMod apMaTypbl, PacloJIO)KEHHOW B CXKATOM 30HE MpU JEHCTBUU
BHEIIHUX CWJI WIW B CTaguu OOXKaTus W HUMEIOIIEH CIeIUIeHHne ¢ OETOHOM, pacdeTHOe
conpotuBieHue cxkaruro R (cMm. mm. 3.15, 3.16, 3.20, 3.27) nomkHO OBITH 3aMEHEHO

'
HaNpsuKeHUeM o, , paBubM (o, ,—o' ), MlIla, Ho He Gonee R,., TAe O, ONpPEAEIACTCS NPH

koapduumente y,, > 1,0, o, - em. 1. 3.12%.

sc,u

N3rubaemple 351eMEHTHI IPSIMOYTOJIBHOTO, TABPOBOTO,
JIBYTaBPOBOT'O U KOJIBIIEBOTO CEUCHU I

3.15. Pacuer mpsMOYroJbHBIX CEUEHHUH H3rHOaeMbIX AIIEMEHTOB, yKa3zaHHbIX B 1. 3.11

X
(uept. 4), ipu & = w <&, JIOJKEH NPOU3BOAUTHCS U3 YCIOBUS
0

M < Rbx(h,—-0,5x)+R_A' (h,—a"), (28)
IIPY TOM BBICOTA CKATOH 30HBI X OTpeAessieTcs U3 GopMyITbl

RA-R_ A =Rbx.(29)

7N
Rgc As /

Ry Ay
r

A

Uept. 4. Cxema yCcuiui 1 31I0pa HaNpsKeHW B CEUYECHHH,
HOPMAJTBHOM K MPOJOJIBHOM OCH M3TH0AEMOT0 KEIe300€TOHHOTO JIEMEHTA,
IIPHU pacyere ero o NpoYHOCTH

3.16. Pacuer ceueHmii, MMEIOIIUX MNOJKY B CKaTod 30He, npu & =x/h <&, nomkeH

IPOM3BOJUTHCS B 3aBUCUMOCTH OT MOJIOKEHUS TPAHULIBI CKATON 30HBI:
a) ecJId TpaHMLa POXOTUT B MOJIKE (YepT. 5, a), T.e. CoOIIoJaeTcs yCcaoBre

RSAS < Rbbyf h;’ + RSC A; ’ (30)

pacyeT MpOM3BOJMTCS KaK ISl NPAMOYTOJILHOTO CEYEHHS IUMPUHON b, COTIIACHO YKA3aHMSM II.

3.15;
0) ecnu rpaHdIia MPOXOAUT B pedpe (uept. 5, 0), T.e. ycnoBue (30) HE coOmromaercs,
pacueT MPOU3BOUTCS U3 YCIIOBHSI



M < Rbx(hy—0,5x)+ R, (b, —=b)h,(h,—0,5h,)+ R A (h,—a'), (31)
IIPH 3TOM BBICOTA C)KAaTOM 30HBI O€TOHA X OmNpeaenseTcs u3 GOpMyJIbI
RA —-R A =Rpbx+R, (b, —b)h,.(32)

’ i
a) ' A & ! A
. b g ) br :

-y / o) i

AR ] =
e
g ]
o
\ 2 0 2 00
b o b aQ
Ag As

UYepr. 5. [lonoxkeHue rpaHULbl CKATOM 30HBI B CEUEHUU
n3rubaeMoro >kene300eTOHHOTO MIEMEHTa
a - B moJike; O - B pedpe

3HaveHue b'f, BBOJIMIMOE B PacyeT, IPUHUMAETCS U3 yCIJIOBUS, YTO IIMPHHA CBECA TOJIKU B
KaXKAYI0 CTOPOHY OT pebpa noyKHa ObITh He Oomee 1/6 mponeTa anemMeHTa U He Ooee:

a) IPY HATMYUU TIOTIEPEYHBIX pedep WK Mpu h} >=(,1h - 1/2 paccTossHUSI B CBETYy MEXKIY
IPOJIOJIEHBIMU peOpamu;

0) TIpU OTCYTCTBHH IOMEPEYHBIX peOep WM IPU PACCTOSHUSIX MEKTY HUMH OOJBIINX, YEM
paccTosiHUS MEXIY MIPOI0JIBHBIMU pedpami, hf <0,lh-64,;

B) IIpY KOHCOJIbHBIX CBECaX MOJIKU:

P h' >= 0,1 ittt ittt i e ettt e it 6h'
f f
" 0,05h <= h' < 0,010 &ttt e e e e e e 3h'
f f

" h' < 0,05h

f

3.17. Ilpu pacuere MO MPOYHOCTH HM3TUOAEMBIX IJIEMEHTOB PEKOMEHAYETCS COOJI0IaTh
ycnoBue x<<¢&ph,. B cmydae, korma miomanb cedeHHs PACTAHYTOH apMaTypbl IO
KOHCTPYKTUBHBIM COOOPaKCHUSIM WIIM U3 pacydeTa To MPeaeIbHBIM COCTOSHHSIM BTOPOM TPYIIIBI
npuHsATa Ooibllell, yeM 3T0 TpedyeTcsa i coOmroneHus ycinoBust x <&/, , pacueT cieayeT
IPOM3BOJIUTH 1O (popmyiam st obuero ciaydas (cm. m. 3.28%).

Eciun mnomyuyenHoe wn3 pacdera no Qopmynam (29) wmnmm (32) 3HaueHue x> &k,

JIOTTYCKaeTCsl IPOU3BOANTH pacdeT u3 ycinoBuid (28) u (31), ompeaesnsst BBICOTY CKaTON 30HBI
COOTBETCTBEHHO U3 (POPMYIIL:

o,A —R_ A =Rbx;(33)

o, A, ~R A = Rbx+R, (b, ~b)h, , (34)



rie o, = D2y R, (35)

O-sp P

0,2+£+0,35
c R

s R

30ecb & =x/h, (X IOICYUUTHIBACTCS NpPU 3HAYEHUSAX KR C Y4YETOM COOTBETCTBYIOLIMX

K02 PUITMEHTOB YCITOBUI pabOTHI apMaTyphl);
o, - onpeensiercs npu kospduuuenre y,, > 1,0.

Jnst snemeHToB U3 OeToHa Kiacca B30 u Huxke ¢ HeHanpsAraemoil apmatypoii kinacco A-l,
A-II, A-III u Bp-I mpu x > &;h, nomyckaercs Takke NPOU3BOAUTH pacyeT U3 yciaoBuil (28) u

(31), noacrapiisis B HUX 3HAUYEHHE X = &/, .

3.18. Pacuer wusrubaeMbIX DJIEMEHTOB KOJIBIICBOTO CEUEHHS TPU COOTHOIICHUH
BHYTPEHHET0 U HapyXHOTo paaunycos 7 /r, >= 0,5 ¢ apMaTypoii, paBHOMEPHO paclpelelIeHHOM
0 JUIMHE OKPYXXHOCTH (TIpM 4YHMCIEe TPOAOJIBHBIX CTEp)KHEH He MeHee 6), OJKEH
IPOM3BOJUTBCS KaK JUIsl BHELIEHTPEHHO CXKaThIX 3JIEMEHTOB COINIACHO yKa3zaHWsM 1. 3.21%,
npuHumas B popmynax (41) u (42) 3nauenue npooiabHoi cuibl N = 0 u noacTasiisis B GopMyiTy
(40) BMecTO Ne, 3HaueHHe U3rudaroIero MomMeHTa M.

BHeHeHTpeHHO CIKAaThIC 3JICMCHTEI
IpsAMOYT'OJIBHOT'O U KOJIBLIEBOI'O CeueHHI

3.19. Ilpu pacyeTe BHEICHTPEHHO CXKATBIX MKEIE300€TOHHBIX AJIEMEHTOB HEOOXOIMMO
YUYUTBIBATh CIyYalHBIA HayalbHBIM SKCIEHTPUCHUTET COIJIACHO yKazaHusM 1. 1.21, a Takxke
BIIMSIHUE MTPOTHOA HA MX HECYIIYIO CIOCOOHOCTh COTJIACHO yKa3aHUsIM II. 3.24.

3.20. PacyeT mpsMOYTOJIbHBIX CEYEHUN BHELEHTPEHHO CXKATHIX AJIEMEHTOB, YKA3aHHBIX B
m. 3.11, caegyer npou3BOINUTH:

a)npu & =x/h, <&, (4ept. 6) U3 yciaoBus

Ne < R,bx(h, —0,5x)+ R A4.(h, —a'), (36)
IIPH OTOM BBICOTA CYKATOM 30HBI OIPEACIACTCS U3 POPMYJIBI

N + RSAS - RSLA; = Rbb‘x 5 (37)

-:' Rse A’s ';y

" Ry Ap
/Zﬁé

L < °
ol =
R‘ As
oF ==

A, b

Yepr. 6. Cxema ycuiiuii ¥ 310pa Haps>KEHU B CEUEHUH,
HOPMAJIEHOM K TPOOJIEHON OCH BHEIIGHTPEHHO CKAaTOTO JKeJIe300€TOHHOTO
3JIEMEHTA, IIPH pacyeTe ero 1o MPOYHOCTH



0) mpu &=x/h,>¢&, - takke u3 ycnoBus (36), HO IpU ITOM BBICOTA CHKATOU 30HBI
OIIpEICTISICTCS:

IS DIIEMEHTOB 13 OeToHa kiacca B30 u Huke ¢ HeHampsaraeMol apMaTypoii kimaccoB A-I,
A-I1, A-I11 - u3 popmysl

N+o, A —R_A =Rpbx, (38)

rie o, = 2%—1 R ;(39)

TSR

JUTSL DJIEMEHTOB U3 OeTOoHa Kiacca Bbiiie B30, a Takke 1J1s 2IEMEHTOB C apMaTypoil Kiiacca
Boitie A-III (Henanpsraemoit u Hanpsiraemoit) - u3 hopmyd (66) u (67) umu (68).

3.21*. Pacyer BHELIEHTPEHHO CXKAThIX 3JICMEHTOB KOJBIICBOT'O CEYCHHUS MPH COOTHOIICHUH
BHYTPEHHET0 U Hapy>XHOTO paanycos 7 /r, >= 0,5 ¢ apMaTypoii, paBHOMEPHO pacIpeIeIeHHON

0 JUIMHE OKPYXHOCTH (IIpM YHWCJIE TMPOAOJIBHBIX CTEp)KHEH He MeHee 6), JO0IKEH
IIPOU3BOAUTHCS U3 YCIOBUS

NeO S (RhAr;n + RSCA 7 )% + RsAs,toth‘Zs s (40)
T

s,tot" s

IIpU 3TOM BCIMYNHA OTHOCUTEIbHOM IJIOIIAAU CKATOU 30HBI OeToHa OIIPEACIIACTCH 110 (1)OpMy.]'Ie

_ N+(O-vp +a)1Rv) Aw,mt
" RA+(R +@,R) A

s,fot

(41)

Ecnu nomydenHoe u3 pacdera no gopmyne (41) £, < 0,15, B ycnosue (40) moacrasnsercs

3HaueHue &, , onpenensemoe 1o popmyie

_ N+(o,+o.R) A4,
Sar = RA+R_A ’

S s,tot

(42)

IpU 3TOM 3HAUYCHUS @, U z, ONpelelstorcs no gopmyinam (43) u (44), npunumas &, =
0,15.
B ¢opmymnax (40) - (42):
7, - IOJlyCyMMa BHYTPEHHETO U HapyKHOT'O PaJHyCOB;
7, - paliyC OKpPYKHOCTH, IPOXOASAIIEH Yyepe3 UEHTPBI TSKECTH CTEPKHEN apMaTypBbl;
A ,,, - TUIOIIA/Ib CEYEHHUS BCEH MPOIOIBHOM apMaTyphbl;

@, - KOO PUIUEHT, onpeaenseMblii o popmyiie
Py =0 =05, (43)

Z - pacCTOsIHUE OT PaBHOJACUCTBYIOLIEH B apMaType PacTAHYTON 30HBI 10 LICHTPA TAKECTH
CEeUueHHs, ompeelsieMoe 1o hopmyie



z,=(0,2+1,38, ) .,

(44)

HO IIPUHUMAaeMoe He Oosee 7, ;
o, - onpezensercs npu kodpduuuenre y,, > 1,0;
®, - KOOQPUIUEHT, onpeenseMblii o popmyiie

O

wl = o - b
RS
(45)

31€Ch 7], - KO3 GHULIUECHT, TPUHIMAECMBbII PaBHBIM Ul apMaTyphl KJIACCOB:
A=T, A-TIT, A=TIT . ueuttueteeue et tae e eaeneeneenennns 1,0
A-IV, A-V, A-VI, Ar-VII, B-II, Bp-II, K-7 m K-19 ........ 1,1

@, - KOOQOULMEHT, onpeAeseMblil o Gpopmyiie

W, =w0,

(46)
1€ 3HAYCHUC o MNPHUHHUMACTCA PaBHBIM!

_ -4
0=15+6R x10", (47)

3neck R - B MIla.
Ecnu BbluncienHoe mno ¢opmyne (43) 3nadenue ¢, <= 0, to B ycnoBue (40)
nozcrasisioTcea ¢, = 0 u 3HaueHue &, , monydeHHoe no gpopmyie (41) npu o, = w, =0.

ir 2

3.22*. Pacuer 3J1IeMEHTOB CIUIOIIHOTO CEUEHUS U3 TSHKEIOT0 U MEJIKO3EPHUCTOI0 OETOHOB
C KOCBEHHBIM apMHPOBAHMEM CIIEAYeT MPOU3BOAUTH COIJIacHO ykazaHuaM mm. 3.20 m 3.28%,
BBOJISL B PACYET JIMILb YacCTh IO OETOHHOTO CeYeHUs A, , OrPaHHYCHHYIO OCIMH KPailHUX

CTep)KHEH CETKW WM CIUpPATHU, U MOJCTaBisAs B pacdeTHbie Gopmynsl (36) - (38), (65) u (66)
BMECTO R, NPHUBENCHHYIO NMPU3MEHHYIO TPOYHOCTh OeTOHA R, ., @ NPHU BHICOKOIPOYHOM
apmarype BMeCTo R, - 3Ha4YeHue R ., .

['ubkocTh [, /i, 3IEMEHTOB C KOCBEHHBIM apMUPOBAHUEM HE JIOJDKHA IPEBBIIATH NPHU
KOCBCHHOM apMHPOBAaHHH CeTKaMH - 55, cnupaieio - 35, rae i, - paadyc WHCPUMH YacTH

CEUYEHHUsI, BBOJIUMOM B pacyer.
3uavenus R, ompenenstorcs no Gopmynam:

a) MpU ApMUPOBAHUU CBAPHBIMH MOTIEPEYHBIMHU CETKAMU

Rb,red = Rb + (Dll’lxyRs,xy’ (48)

rae R, - paCYETHOE CONPOTHBIIECHHUE APMATYPhI CETOK;

y = n Al + nyASyly

A,s
‘ (49)



3neck 77, A, [, - COOTBETCTBEHHO YHMCIIO CTEP>KHEH, IIOIAAb MONEPEYHOrO CEYECHUs M

JUTMHA CTEPXKHS CETKH (CUMTasl B OCAX KpAalHUX CTEPIKHEI) B OJTHOM HalpaBIICHUH,
n,> 4y, 1, - T0 Ke, B IpyroM HalpaBlICHAH;

Ae_/' - [aomaab CCUCHUA 6CTOH8., 3aKIIFOYCHHOI'O BHYTPH KOHTYPA CETOK;

S - PACCTOSIHUE MEX]Ly CETKAMH,
@ - kodpdummeHT >PEPEKTUBHOCTH KOCBCHHOTO apMHPOBAHWS,

ONpelesieMbIl 110
bopmye
o= 1
0,23+y’
/uxny,xy .
="
R, +10
rje (51)

R, R,- B MIla,

Jliss 3IEMEHTOB W3 MENKO3EpHUCTOr0 OeToHa 3HadyeHHe Kod(pQuImeHta ¢ ciexyer
MPUHUMATH HE 00JIee eMHHUIIBI.

HJ’IOHIB_I[I/I CCUCHUA CTCp)KHGI\/'I CCTKU Ha ¢IUHHIY AJIWHBI B OJJHOM WU APYIrOM HAIIpPaBJICHHUN
HC JOJIKHBI pa3Inv4aThbCs 0oiiee yeM B 1,5 pasa;

0) Ipu apMUPOBAHUY CIIUPATILHON MIIM KOJIBIIEBOM apMaTypoii

R |1-13%

s, cir >

ef

Ry g = Ry + 21

(52)

rae R . - pacdeTHOE CONPOTUBIIEHHE apMaTyphl CIIMPAJIH;

M, - KOOOOHULNEHT apMUPOBAHMs, PABHbII:

44

,U _ s, Cir
cir — ’
d,s

(53)

31ech A, . - IUIOIA/b MONIEPEYHOI0 CEUYEHHs CIIMPAIbHON apMaTyphl;

d, - IMAMETP CEYEHHs BHYTPH CIIUPAIH;
S - LIar CIUpaI;

€, - SKCLIEHTPUCUTET MIPUI0KEHHSI IPOIOIbHOM CiIbl (0€3 yueTa BIUSHUS [IPOruoa).

3HavyeHuss KodPPHUIUEHTOB apMUPOBaHUs, onpeaensemsie o popmyinam (49) u (53), ans
3JIEMEHTOB M3 MEJIKO3EPHUCTOr0 OETOHA ClieayeT MpuHUMaTh He Oosee 0,04.

PacuetHoe COMPOTHBICHUE CKATHIO R, ., TPOAOIBHOW BBICOKOMPOYHOW apMaTyphl

knaccoB A-I1V, A-V, A-VI u At-VII mis djIeMEeHTOB M3 TSKEJIOro OeToHa ¢ KOCBEHHBIM
apMHPOBaHHEM CBAPHBIMU CETKaMU OTpeenseTcs mo Gopmye



(34)

U NIpUHUMaeTcs He 6onee R .
B dopmyme (54):

_8,5Ey0

'R %107

4
49:0,8+77S—””’(1— R, )

4, U 100
rac

371€Ch 7} - KOO PHUIUEHT, IPUHUMAEMBbI paBHBIM JIJIsl apMaTyphl KJIACCOB:

e 10
A=V, A-VI 1M AT-VII ..ttt ittt ittt eneanns 25

A, - Uouaab Ce4eHNs BCE POJOIbHON BEICOKOIIPOUYHOM apMaTyphl;

s, tot

A,, - 0bo3HaveHue TO Ke, 4TO U B hopmyie (49);

R, - B MIla.

3nauenne 0 npuHuMaetcs He Menee 1,0 u He Oornee:

L e e e e e e e e IpK apMatype kjacca A-IV
I " " xjaccoB A-V, A-VI m AT-VII

IIpu onpeneneHUM TPaHUYHOTO 3HAYEHUS OTHOCHTEIBHOM BBICOTHI COKATOW 30HBI TS
CEYEHUI C KOCBEHHBIM apMHUpOBaHHEM B (popmyity (25) BBoguTCs

©=a=0,008R, +5,<09, <o

rae a - ko3(hGUuueHT, NpUHUMAaEeMBbIid COTJIACHO yKa3aHuaM 1. 3.12%;
0, - k03 dunueHT, paBHbIi 10MI0, HO NpuHUMaeMsbIii He 6onee 0,15,

3/€Ch 1 - KOO(QGUIMCHT apMUPOBAHHUS L4, WIH [L, , OIIPEACIAEMBIH 10 Gopmynam (49) n

(53) COOTBETCTBEHHO TSI CETOK U CIIUPAJICH.
3uauenue o, B (Qopmyne (25) s DIEMEHTOB C BBICOKONPOYHOW apMarypoii

MPUHUMAETCS] PaBHBIM:

=(2+8,5¢0) E, x107°
O-sc,u (+ > l//) sx > (57)

HOo He Oonee 900 MIla mst apmartypsl kinacca A-1V, 1200 MIla - qis apMaTypsl Ki1accoB
A-V, A-VIu A1-VIIL

[Ipu yvere BiMsiHMSA mNporuda Ha HECYIIYyI0 CHOCOOHOCTh 3JIEMEHTOB C KOCBEHHBIM
apMHpOBaHHEM CIIeAyeT MOJb30BaThCS yKazaHUsAMHU M. 3.24, ompezenss MOMEHT MHEPIHUH IO
YacTH CEYEHHUS, OTPAHMYECHHOW CTEPXKHSAMH CETOK MWJIM 3aKJIIOYEHHOW BHYTPU CIIUPAJIH.
3Hauenne N, , nonydeHHoe 1o Qopmyie (58), DOIKHO OBITh YMHOXEHO Ha KOI()(UIMEHT

/ y

¢ =0,25+0,05—>-<1,0, roe C,; PaBHO BBICOTE MIIM JHAMETPY YYUTHIBAEMON YacTH OCTOHHOTO
C .
of



CEUeHMs, a TIPU ONpPEIeNICHNH O, . BTOPOH WIEH MpaBoil 4actu Gopmydsl (22) 3aMeHsSETCS Ha

e,min

0,011—0(02, rue o, =O,ll—°—1S1,0.

Co Co

KocBeHHoe apMupoOBaHHWE VYYHMTHIBACTCS B pacueTe MpH YCIOBHM, YTO HECyInas
CIIOCOOHOCTh DJIEMEHTA, OMpeAeNicHHas COTJIACHO YKa3aHWsSM HACTOSIIEro MyHKTa (BBOAS B
pacuer A, u R,,, ), NPEBBILIACT €r0 HECYLIYIO CIIOCOOHOCTH, ONPEACICHHYIO MO MOJIHOMY

CEUCHHMI0O A M 3HAYECHUIO DPACUYETHOIO CONPOTHBIECHHs OeToHa R, 06e3 ydyera KOCBEHHOM

apMaTtypsbl.

Kpome ToOro, kKocBeHHOE€ apMHpPOBAHHME JOHKHO YIOBJIETBOPATH KOHCTPYKTHUBHBIM
TpeboBaHMUAM 1. 5.24.

3.23. Tlpu pacyeTe BHELUEHTPEHHO CXKATHIX 3JIEMEHTOB C KOCBEHHBIM apMHUpPOBAHUEM
HapsAy C pacueToM MO MPOYHOCTH COTJIACHO yKa3aHWsAM M. 3.22* crieayeT mpou3BOAUTH pacyer,
00ecreunBarOIINA TPEIIUHOCTONKOCT 3aIIUTHOTO CII0sI OETOHA.

Pacuer mpousBoauTcs cormacHo ykazaHusMm mm. 3.20 wiam 3.28%* mo sKCIuTyaTalliOHHBIM
3HAYCHMSIM PacuCeTHBIX Harpysok (y, = 1,0), yuuTbiBas BCIO IUIOLIAJb CeYeHHA OETOHA M

IpUHUMAsl PacyeTHble CONPOTHBIECHUS R,  u R IUIL TIPEAEIbHBIX COCTOSHUN BTOPOM

,ser s, ser

IPYIIBI U PACUETHOE CONPOTUBIICHUE apMaTyphl CKATHIO PaBHBIM 3HaUEHUIO R HO He Oonee

400 MIIa.
IIpn omnpeneneHUM TPaHUYHOTO 3HAYEHUS OTHOCUTENIBHOW BBICOTBI C)KAaTOM 30HBI B
dopmynax (25) u (69) npuaumarotr o, , = 400 MIIa, a B popmyne (26) kodrpdurment 0,008

3ameHnstoT Ha 0,006.
[Ipu yuere BausSHUS TMOKOCTH CIEAYET IOJIb30BAThCA YKa3aHUSIMU 1. 3.24, ompexpenss
3HaueHus o, no opmyie (22) ¢ 3amenoit 0,010 R, na 0,008 R,

ser *

3.24. Ilpu pacuere BHELEHTPEHHO CXKATBIX 3JEMEHTOB CJEIyeT YUYUTHIBATh BIIUSHUE
nporrnba Ha WX HECYIIYI0 CIIOCOOHOCTb, KaK IPaBWIO, IyTeM pacdyeTa KOHCTPYKLHUH I10
negopmupoBanHoOi cxeme (cM. 1. 1.15).

JlomyckaeTcsi TPOU3BOAWTH pacyeT KOHCTPYKIHUH 1O HeaehOpPMHUPOBAHHONW CXEMe,
yuutbiBasg npu rubkoctd [, /i > 14 BiusHMe nporuOa 3JIEMEHTa Ha €ro IPOYHOCTS,

ompezensieMyto u3 ycnosuit (36), (40) u (65), myreM yMHOXKeHUs e, Ha kodpduuueHt 7. [lpu

3TOM YCIIOBHasi KpuTHUYeCcKas cuia B hopmyiie (19) 11t BBIUMCIEHUS HIO IPUHUMAETCS PABHOI:

NCV=6’42E17 L 0’115 +0,1 [+al, |,
b | 0,1+—¢
Py

(58)

rae /, - IPUHAMAETCS COTNIACHO yKa3aHusaM II. 3.25;
0, - K03 uIMEeHT, MPUHUMAEMBII COITIACHO yKa3aHUsM II. 3.6;
@, - KodbduiueHT, onpenenseMelit mo Qopmyne (21), mpu 3ToM MOMeHTHI M u M,

ONPEACIIAIOTCA OTHOCUTENBHO OCH, NMAapajlICIbHOM JIMHUHM, OTPAaHUYMBAIOUICH CHKATyH 30HY U
OpoXoJslled uYepe3 LEHTp Haumbosee pacTSHYTOro MM HauMEHee CXaToro (Ipu LEIMKOM
CKaTOM CEYEHUH) CTEP:KHSI apMaTypbl, COOTBETCTBEHHO OT JEWUCTBHUS IOJIHOM HAarpy3Kd M OT
NeMCTBUS TIOCTOSHHBIX M JUIMTENbHBIX Harpy3ok. Ecim wusrubaromme MOMEHTH (MM
AKCUEHTPUCUTETHI) OT JEHCTBUS MOJHOM HATPY3KH U OT JACHCTBHS MOCTOSIHHBIX M JJIUTEIbHBIX
Harpy30K UMEIOT pPa3HbIE 3HaKHU, TO CJIELYET yUUTHIBATh yYKa3aHus II. 3.6;



@, - KOOQQUIMEHT, YUUTHIBAIOMIMIA BIMAHUE NPEIBAPUTENLHOIO HAMPSHKEHUS apMaTypbl
Ha JKECTKOCTB DJICMEHTA; NPH PAaBHOMEPHOM O0XAaTHH CEYCHHs HANPSraeMoW apMatypon ¢,

ompenensercs mo popmyse

O &

R, h

b

9, =1+12
(59)

31ech o, - onpenensiercs npu kospduuuenre y, < 1,0;

R, - mpuHNMaeTcs 6e3 yuera KO3 QUIUEHTOB yCIOBUM paboTsl OETOHA;

B popmyiie (59) 3HaueHue e,/ h npuHumaercs He 6oiee 1,5;

a=E/E,

JUist 5IIeMEHTOB U3 MEJIKO3epHUCTOro 6eToHa rpynnsl b B popmyny (58) BMecTo 3HaueHUs
6,4 TIosicTaBIsAETCS 3HAUCHHE 5,6.

IIpu pacuere U3 TMJIOCKOCTH JEHCTBHA M3rHOAIOIIEr0 MOMEHTA JSKCHEHTPHUCUTET
IPOJOJBHON CUIIBI €, NMPUHUMAETCS PaBHBIM 3HAYECHUIO CIIyYaWHOrO HKCIEHTPUCHUTETA (CM. II.

1.21).
3.25. PacderHyro JUIMHY [, BHEILEHTPEHHO C)KaTbIX JK€JI€300€TOHHBIX 3JIEMEHTOB

PCKOMCHAYCTCA ONpPCACIIATL KaK I  3JICMCHTOB paMHOﬁ KOHCTpYKOHMH € YUYCTOM €€
neOpPMHUPOBAHHOTO COCTOSIHMS TpH HaumOoyiee HEBBITOAHOM JIISl JIaHHOTO  DJIEMEHTa
pacIoyIoKeHUH Harpy3kd, MpPUHMMas BO BHHMaHUE Heynpyrue aedopmalivd MaTepUalioB H
HaJIM4HE TPEIINH.

J7is 5IeMeHTOB HamboJiee YacTO BCTPEUAIONIUXCS KOHCTPYKIMKA JTOMYyCKAeTCs MPUHUMATH
pacyeTHyIO AIHHY [, paBHOM:

a) N1 KOJIOHH MHOTO3TaXHBIX 3JaHUN MpU 4YHUCIIE MPOJIETOB HE MEHee [BYyX U
COCIMHCHUSIX pHUreled U KOJIOHH, pPACCUUTHIBAEMBIX KaK JKECTKHE, MPU KOHCTPYKLHUAX

MIEPEKPBITHIA:
COOPHBIX & e e o e e v e ot oo s oot o e oooeeoeeseeseesnssossasennseeneesesss H
MOHOJIVITHBIX  + « o v o o o o o o o o o o o o s o e snneoneennesnesnnesanseeneenns 0,7H

rae H - BeicoTa aTaxa (paccTosiHie MEXIy IIEHTPAMHU y3JI0B);

0) JUIsl KOJIOHH OJHOATAKHBIX 3/IaHUU C MIAPHUPHBIM ONMUPAHUEM HECYIIUX KOHCTPYKIUI
MIOKPBITHH, JKECTKHX B CBOCU TUIOCKOCTH (CITOCOOHBIX TEepeaaBaTh TOPU30HTAIBHBIC YCHIINS), a
TaK)Ke IS DCTaKal - 1Mo Tadu. 32;

B) JJIs1 DJIEMEHTOB (pepM U apoK - 1o Tadm. 33.

Tabmnma 32

XapakTepuUCTUKa 3OaHUM M KOJIOHH PacueTHasa nOjamHa 1

0
KOJIOHH OJHODTaXHBIX
3OaHUM IIPpM pacueTe
UX B IIJIOCKOCTH

Iorie— | IeprieH oKy —
peu- |JagpHOM none-—
HOM PEUYHOM pame
pPaMel |mim napaji-
VZnpeZi JIeJIbHOV OCHU
nep—- |scTakamnsl
IeH-

ouky-— | npu npu
Jaap- |Hamm-|oTcyT-—




HOM K |4um CTBUM
ocu
sCcTa-— CBSABEN B
Kagbl IJIOCKOCTH
IPOIOOJILHOTO
psOa KOJIOHH
WM aHKEePHEBIX
orop
3pa-|C moc-|Ilpm yuerTe |[lomkpaHOBas Pazspesnwx|1,5H |0,8H |1,2H
HMS | TOBBIMU | HATPY3KMU (HMXHSAS) YacTb 1 1 1
KpaHa-|OT KPaHOB [KOJIOHH IIpHU
MU IIOOKPaHOBEIX Hepaspez-|1,2H |0,8H |0,8H
Bankax HBIX 1 1 1
HanxpaHoBasa Pazpesuux|2,0H |1,5H |2,0H
(BepxHSg) UYacThb 2 2 2
KOJIOHH IIpK
IIOOKPAaHOBEIX Hepaspez-|(2,0H (1,5H |1,5H
fankax HBIX 2 2 2
Bes yuera |llonkpaHorasa Omuompo- (1,5H (0,8H |1,2H
Harpys3KM | (HMXHSASA) YacCTb |JI€THBIX 1
OT KPAaHOB |KOJIOHH 3IaHuM
Muoronpo-|1,2H |0,8H |[1,2H
JI€ THEIX 1
HankpaHoBasa PaspesHwx|2,5H |1,5H |2,0H
(BepxHAS) UYacCTb 2 2 2
KOJIOHH Mpu
IIOOKPaHOBEIX Hepaspez-|2,0H |1,5H |1,5H
Bankax HEIX 2 2 2
Bes KomoHHEBL HmxHssa yacTb OmgHompo- (1,5H (0,8H |1,2H
MOCTO- | cTyneHuYa— | KOJIOHH 3OaHUM JI€ THBIX
BBIX THIE
KPaHOB Muoronpo-|1,2H |0,8H |1,2H
JI€ THEIX
BepxHSS YaCTb KOJIOHH 2,5H [2,0H [2,5H
2 2 2
KOJIOHHBEI TOCTOSHHOTO OpgHompo- (1,5H (0,8H |1,2H
ceueHUus 3OaHUM JIE THEIX
Muoronpo-|1,2H |0,8H |1,2H
JI€ THEIX
3c- |[Kpano-|Ilpy nDOoOKpaHOBEIX Oajkax PaspesHux|2,0H |0,8H |1,5H
Ta- |BHE 1 1 1
Ka-—
OBl Hepaszspesz-|1,5H |0, 8H H
HBIX 1 1 1
llon [Ipy COEOMHEHMUM KOJIOHH C MlapuupHoM | 2, OH H (2,0H
TpyBO— | IPOJIETHEIM CTPOEHUEM
IIPOBO— KecTroMm 1,5H |0,7H |1,5H
pas3s
ObosHauUeHus, NPUHATHE B Tabm. 32:
H - nosnHas BBEICOTA KOJIOHHEI oT BEepxa byHmamMeHTa IO
TOPMUBOHTAJILHOM KOHCTPYKLUN (CTpONMIILHOM WU IIOOCTPOIMIIbLHOM
PacrnopkM) B COOTBETCTBYKUEMN IJJOCKOCTH;

H - BHCOTa NOIKPAHOBOM UYAaCTM KOJIOHHEL

oT

Bepxa byHIDamMeHTa IO



1
HM3Ba I[NOIOKPAaHOBOM OaJiKu;
H — BBICOTA Ha,HKpaHOBOI;[ JacTum KOJIOHHEI OT CTYII€HM KOJIOHHELI IO
2
TOPUBOHTAJILHOM KOHCTPYKLMM B COOTBETCTBYMUEN IJIOCKOCTH.

[lpyMeuaHre. llpy HaIMuMy CBsA3ell OO Bepxa KOJIOHH B 3IOaHMAX C
MOCTOBBIMM KpaHaMM PacuyeTHasd IOJMHa HaIOKPAHOBOM YacCTM KOJIOHH B
IIJIOCKOCTNM OCM NPOIOJIBHOTO pPsAla KOJIOHH NPMHMMaeTCs PaBHOM H .

2
HamMeHOBaHMe 3SJIEMEHTOB PacueTHasa niamHa 1
0
BJIEMEHTOB (epM M apok
1. OnemeHTH GepM:
a) BEPXHMM INOSAC IIPpM pacueTe:
B IIJIOCKOCTM GepMsl:
npu e < 1/8h 0,91
0 1
" e >= 1/8h 0,81
0 1
M3 IJOCKOCTU (QepMH:
Ojsa ydacTka non QoHapeMm (Npu MMPUHE 0,81
boHaps 12 M u Oojee)
B OCTAJIbHEIX CJIydasx 0,91
©) PAacCKOCH M CTOMKM IIpPM pacueTe:
B IIJIOCKOCTU (GepMBL 0,81
13 IIJIOCKOCTU (QEepMEL:
npu b /b < 1,5 0,91
1 2
" b /b >=1,5 0,81
1 2
2. Apkwu:
a) HOpu pacdeTe B IIJIOCKOCTM apKM:
TPEXUWAPHUPHON 0,580L
OBYXUAPHUPHOM 0,540L
OecClapHUPHOM 0,365L
©) npm pacuere us IIJIOCKOCTHM apKu L
(J106071)

ObosBHaueHMsa, NPMHATEE B Tabin. 33:

1 - mimHa sJeMeHTa MexIy LUeHTpaMM [OIPMMHKALIMX Yy3JI0B, a »OJjd
BepxXHETro mnosca J¢epMbH [IpM pacueTe M3 IIJIOCKOCTU QepME — pacCTOsSHUE
MeXIy TOYKaMM €TI0 3aKpeIJIeHUS;

L - miMHa apkM BIOJb e€e TIeOMETPMUECKOM OCH; IIPM pacueTe U3
IIJIOCKOCTM apky — IJIMHA apkKy MexZay TOoduKaMM ee 3BaKpelJIeHMs U3
IIJIOCKOCTMU apKU;

h - BrHICOTa CceueHMs BepxXHeTO I[osca;

1
b , b - mmprHa cedeHMS COOTBETCTBEHHO BEPXHEIO II0SCa UM CTOMKU
1 2

(packoca) depM:l.

LleHTpanabHO pacTSIHYThIE AIIEMEHTHI

Tabmuma 33



3.26. Ilpu pacuere ceyeHUW LEHTPATHHO PACTAHYTHIX >KEIE300C€TOHHBIX JJIIEMEHTOB

JOJIDKHO CO6J'IIO,I[aTbCH yCJIOBUC

N<RA

s, tot >

(60)

rae A, - IIONab CeYCHHs BCCH MPOJIOIBHON apMaTyphbl.

S

BHQL[GHTpeHHO PACTAHYTBIC 3JICMCHTBI
MMPAMOYT'OJIBHOT'O CCUCHUSA

3.27. Pacuer npsiMOYTOJIbHBIX CEYEHU BHELICHTPEHHO PACTSIHYTHIX SJIEMEHTOB, YKa3aHHbBIX

B II. 3.11, 1oJkKeH NPOU3BOAUTHCS B 3aBUCUMOCTH OT IIOJIOKEHUS IPOAOIBHON CHIIbI N:
a) ecJId MpoIoabHas cuia N IpuiIokeHa MEXTy PaBHOACHCTBYIOIIMMH YCHIIUNA B apMaType

SuS' (uept. 7, a) - U3 yCIOBHMA:
Ne<R A (h,—a"), (61)
Ne'<R A (h,—a'); (62)

0) ecmu mpomonbHas cwia N TOpWIOKEHAa 3a TMpeleilaMHd PAcCTOSHUS — MEXITy
PaBHOAEUCTBYIOIUMH yCUIii B apmatype S u S' (4epT. 7, 6) - U3 ycinoBus

NeSRbbx(h0—0,5x)+RscA; (ho_a')’ (63)

MIPU 3TOM BBICOTA CKATOM 30HBI X ONpenensieTcs 1no hopmye

RA—-R A —N=Rbx.(64)

: —ap Al d W

—_ ___‘7V

= —I

As

an
q

6)
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Yepr. 7. Cxema yCWINN U 3MI0pa HAIPSYKEHUH B CEUCHUH,
HOPMaJIbHOM K IPOJIOJIBHOM OCH BHELIEHTPEHHO PACTSHYTOTO KEJI€300€TOHHOTO
2JIEMEHTA, IIPU PACYETE €ro MO MPOYHOCTU
a - mpoaoabpHas cuia N NpHUII0KEeHA MEXKTy PABHOECHCTBYIOIMMU YCHIIUI
B apMatype S u S'; 0 - TO Ke, 3a Ipe/ieIaMU PACCTOSHUS MEXTy
PaBHOJEHUCTBYIOIIMMH yCHIINK B apmMatype S u S'

Ecnn nomyuenHoe u3 pacuera no ¢dopmyie (64) snauenue x > &4, B yciosue (63)

HOACTAaBIIAETCA X = & h, , T€ &, ONpENeNseTcs COracHO yKa3aHuAM II. 3.12%.
OOwwmii ciydait pacuera
(pu J1tOOBIX CEUEHUSX, BHEIIHUX YCUIIMSIX

1 J1I000M apMUPOBAHUN)

3.28%*. Pacuet ceuenuii B 001eM ciaydae (4epT. 8) H0JKEH NPOU3BOAUTHCS U3 YCIOBUS
M<*(RS -> c.5_.),
( b~b Z si 51) (65)

IpU 3TOM 3HaK "Turoc" mepel CKOOKOW MPUHMMAETCS Ul BHELIEHTPEHHOI'O CXKaTHs U

n3ruoa, 3HaK "MuHyc" - Ul pacTsKEHUS.

/I 1 Ry
yd
K T = 7
r ] [ -tg ;I mL / o0 Ao
- AR
3 /\\\ \\1\\\\@.&\ o
2 ; B T \\‘I'*‘\l\'l\\xz“\x\% - ibAb
1 ' \ '( / / Os3 Asy
5|t A U9 o A
REES ~ /D_.._,u_x_u__x_\m:r o s . sn fig
S| < ¢ ; )
. / JI; - —3- 054 Asa
. / . / I gon A
o v 057 Agr
\ i ‘*}‘ / I 055 Ase
A \ ]Dy ‘Uss A,-<

[-1 - mnockocTh, mapanenbHast II0CKOCTH AEUCTBUS N3rMOArOIIEero MOMEHTA,

Yepr. 8. Cxema yCcwiInii ¥ 3MI0pa HAIPSYKEHUHN B CEUCHUM,
HOPMAaJILHOM K IIPOJIOJIBHON OCH 7K€J1€300€TOHHOTO 2JIEMEHTA,
B 00ILIeM cllyyae pacyeTa o NpO4YHOCTH

HJIN TIJIOCKOCTD, NPpOXOoAa1iasa 4€pe3 TOUKU IMPUTTOKCHUA HpO,Z[OJ'IBHOfI CHIJIBI



Y PAaBHOJACUCTBYIOIIMX BHYTPEHHUX CKMMAIOIIMX U PACTATUBAIOIINX YCUIINM;
1 - Touka IpHUIIOKEHUS PABHOAECUCTBYIOIIECH YCUIIUI B CKATOM apMartype
1 B OETOHE C)KATOU 30HBI; 2 - TOYKA MPUIOKCHHS PAaBHOICHCTBYIOICH
YCUJIUM B PaCTAHYTOM apMarype

B dopmyme (65):

M - B wu3ru0aeMpIX 3JIEMEHTaX - NPOEKLHS MOMEHTa BHEIIHUX CHUJ Ha IUIOCKOCTb,
NEPIECHIUKYJIAPHYIO NPSMO, OTPaHUYNBAOILEN CXKATYIO 30HY CEUCHMS,;

BO BHEIICHTPEHHO CXKAaTbIX M PACTAHYTBHIX JJEMEHTaX - MOMEHT NPOJOJBHOM chibl N
OTHOCHUTEJILHO OCH, NTapaJlJIEIbHOM NPSMOM, OTPaHUYMBAIOILEH CXKATYIO 30HY, U IPOXOASILEH:

BO BHELEHTPEHHO CXKaThIX OJJIEMEHTaX - 4Yepe3 ILEHTp TSHKECTH CcedyeHus Haubouiee
PacTSHYTOr0 MM HAUMEHEE CKATOTr0 CTEPKHS MPOJOJIBHON apMaTyphl;

BO BHELIEHTPEHHO pACTAHYTHIX 3JIEMEHTax - 4epe3 TOYKy CXKaTol 30HBI, Hauboiee
YIAAJIEHHYIO OT YKa3aHHOU MPSIMOM;

S, - CTaTMYeCKH MOMEHT IUIOIIAAM CEYeHUs CXKaToil 30HBI OETOHAa OTHOCHUTENIBHO

COOTBETCTBYIOIIEH M3 YKa3aHHBIX OCEH, IPU 3TOM B M3TMOAEMBIX JJIEMEHTAX IIOJIOKEHHE OCH
[IPUHUMAETCS TAKUM, KaK U BO BHELICHTPEHHO CXKaTbIX;
S,- CTaTM4eCKuii MOMEHT IUIOIIAJ¥ CEYEHHUs 1-T0 CTEP:KHSA MPOJOJIBHOM apMaTypbl

OTHOCUTEIBHO COOTBETCTBYIOIIEH U3 YKa3aHHBIX OCEW;
O, - HalpsHKeHHe B 1-M CTEp)KHE NPOAOIBHONH apMaTyphl, OMpeAeNseMOe COTJacHO

St

YKa3aHUAM HACTOAIICTO ITyHKTA.
BricoTta cxxaToi 30HBI X H HaIIpsDKCHUC O, OIPCACIIAOTCA M3 COBMCCTHOI'O PCIICHHA

YPaBHEHUN:

R A — A +N=0;
b“"b zasz si (66)

Si spi*

@&
(67)

B ypaBuenun (66) 3Hak "mmHyc" mepen N mpHHHMAaETCS ISl BHEHIEHTPEHHO CHKAThIX
AJIEMEHTOB, 3HaK "TIIOC" - 1J11 BHELIEHTPEHHO PACTSIHYTHIX.

Kpome Toro, ansg onpeneneHus MONOXKEHHs] TPAHHUIIbI CXKATOM 30HBI NMPU KOCOM H3rude
TpeObyercsi COOJ0JeHNE OMOJHUTEIBHOTO YCIOBUS NapaIeIbHOCTH IUIOCKOCTH JI€HCTBHSA
MOMEHTOB BHEIIHUX U BHYTPEHHUX CHUJI, & IPU KOCOM BHELIEHTPEHHOM C)KaTHUW WU PACTSKEHUU
- YCIOBUS, 4YTO TOYKM IPUIOKEHUS BHEIIHEM INPOJOJBHOM CHUJIBl, PaBHOACHCTBYIOLIEH
CKUMAIOIIUX YCUJIUKH B OETOHE W apMarype M PABHOJACUCTBYIOIICH YCWIMH B pPacTSIHYTOU
apMatype (1100 BHEUIHEH MPOAOJILHOW CHIIBI, PaBHOJCHCTBYIOIIEH CHKUMAIOIIUX YCHWINH B
OCTOHE W PAaBHOJACUCTBYIOIICH YCHJINNA BO BCEH apMaType) MOJDKHBI JIKAaTh HA OJHOW MPSIMOUN
(cMm. geprt. 8).

Ecnu 3Hauenne o, nomydenHoe no ¢opmyine (67), a1 apmarypsl kinaccoB A-IV, A-V, A-

VI, At1-VII, B-II, Bp-II, K-7 u K-19 npesimmaer SR

Si 2

TO HaIpsDKEHUE O, CIEQyeT ONpPEeaenaTh
o ¢popmyIe

o, = ﬂ+(1—ﬂ)% R,
eli Ri (68)



B ciyuae, korna HaiineHHoe no ¢gopmyiie (68) HanpsHKeHHE B apMaType NpeBbIIacT R
0e3 yuera koddduimenrta y,,, B ycnopus (65) u (66) noactasiseTcs 3HaUeHUE O, , paBHOE R,
C YYETOM COOTBETCTBYIOIIUX KOA(P UIMEHTOB ycioBuil paboThl, B TOM uHcie ¥, (cM. . 3.13%).
HampsikeHue o, BBOJUTCS B pacdeTHbIe (OPMYIbI CO CBOMM 3HAKOM, IOJIyYEHHBIM HpH

pacuere o popmynam (67) u (68), mpu 3TOM HEOOXOAMMO COOFOAATH CIICTYIOIINE YCIIOBUS:
BO BCEX cayvasx R, >= o, >= R

sci 2

AJIsT TIPEABAPUTCIIBHO HAIIPS?KCHHBIX 3JIEMCHTOB O >= o

sci ?

31€Ch O, - HalpsDKCHUE B
apMarype, paBHOE IPEABAPUTEILHOMY HANPSHKCHUIO O, , YMEHBIICHHOMY Ha BEIMYHHY O,

(cm. mmm. 3.12%* u 3.22%).
B ¢opmymnax (66) - (68):
A, - momaas cedeHus 1-ro CTepKHs IPOIOJIbHOM apMaTyphl;

O spi ONpeaABapUTCIIbHOC  HANPSXKCHUC B 1-M  CTCPKHC  IIPOAOJIBHOU  apMaTyphl,

NPMHUMAEMOE MpU Kod(uimenTe y,  , HA3HAYAEMOM B 3aBUCHMMOCTH OT PacloIOXKEHHUs

CTEPIKHS;

& - OTHOCUTEIIbHASL BBICOTA CXKATOW 30HBI OETOHA, paBHas ¢, :i, rae h, - paccTrosiHue
0i
OT OCH, MPOXOJAIIEH Yepe3 LIEHTP TSHKECTH CEYEHUsI PacCMaTPUBAEMOTO 1-I0 CTEP KHS apMaTyphbl
U TApaUIeIbHOM TPSMOM, OrpaHMYHMBAOIIEH CXKAaTylo 30HY, 10 Haubojee yJaJleHHOH TOYKU
CKaTOM 30HBI ceYeHUs (CM. UepT. 8);
@ - XapaKTEPUCTHKA CKATOUW 30HBI OETOHA, onpeaessieMast o popmynam (26) umu (56);

Eris - OTHOCHUTENBHAs BBICOTA CKAaTOM  30HBI, OTBEYAlOIIas JOCTIKEHUIO B

paccMaTpuBaeMOM CTEp’KHE HaNPsKEHUH, COOTBETCTBEHHO pPaBHBIX R u R

si 2

3Ha4YeHUs &, U

&, ONPENENSIoTCs 0 popMyJie

[0

§R'()l') = >
e 1+ O Rieli) 1_2
o 1,1

sc,u

(69)

3pech 0, =R, +400-0, , —Ao,,,
O-s,eli = ﬂRsi - O-spi 4
o, ,-CM. O 3.12% u 3.22%*.

3uavenust Ao, u kodpuumrenta S onpenensorcs:

MIla, - npu onpenenenun &, ;

MllIa, - npu onpenenenuu &

eli

npu MEXaHUYCCKOM, a TaKXE ABTOMATHU3WPOBAHHBIX SJICKTPOTCPMHUYCCKOM u
NMEKTPOTEPMOMEXAHUIECKOM CIIOCO0aX MPEIBAPUTEIILHOTO HAMPSDKEHUS apMaTyphl KJIaccoB A-
IV, A-V, A-VI u A1-VII o popmynam:

o_.
Ao, =1500%—12002 0;
Si (70)
o _.
£=0,5—2+0,4>0,8;

) (71)



MIPU UHBIX CII0Cc00aX MpeIBapUTEIILHOTO HANPSHKEHUS apMaTyphl kitaccoB A-IV, A-V, A-VI
u At-VII, a take ans apmatypsl kiaccoB B-II, Bp-II, K-7 u K-19 mpu mr06s1x crocobax
IPEIBAPUTEINHLHOTO HANPsDKeHus 3Hadenust Ao, = 0, koopduuuent S =0,8.

B dopmymnax (70) u (71) o,

o no3. 3 - 5 Tabm. S.
[Tpumeuanue. MHIEKC 1 03HAYAET MOPSAIKOBBIA HOMED CTEPIKHS apMaTyphI.

npuHUMaeTcst mpu koadduumente y, < 1,0 ¢ yuetom norepsb

i

PacueT no npoyHoCTH CE€UEHUI, HAKIIOHHBIX
K MPOJIOJIbHON OCH AJIEMEHTA

3.29. Pacuer xene300€TOHHBIX DJJIEMEHTOB [0 HAKIOHHBIM CEYEHUSIM JIOJDKEH
MIPOU3BOIUTHCS JIJIs1 00ECTICUeHUSI IPOYHOCTH:

Ha JIEHCTBHE TOMEPEYHOM CHIIBI 1O HAKJIIOHHOM TOJIOCE MEXIY HAKIOHHBIMHU TPEIIMHAMH
(cm. . 3.30);

Ha JICHCTBYE MTONIEPEUYHOMN CHIIBI TT0 HAKJIOHHOW TpemmHe (cM. 1. 3.31%* - 3.33);

Ha JICVICTBHUE MONEPEUYHON CUJIBI MO0 HAKIIOHHOM C)KATOW MOJIOCE MEXKIY I'PYy30M U ONOPOM
(1711 KOPOTKUX KOHCOJIEH KOJIOHH; CM. 1. 3.34);

Ha JIeiCTBHE M3THOAIOIIEr0 MOMEHTA M0 HAKJIIOHHOW TpemuHe (cM. 1. 3.35).

3.30. Pacder ene300€TOHHBIX JJEMEHTOB Ha JCHCTBHE TIOTIEPEYHON CHIIBI JJIS
oOecrieueHnuss MPOYHOCTH TO HAKIOHHOW IOJIOCE MEXKIYy HAKJIOHHBIMHU TpPEUIMHAMH JIOJDKEH
MPOU3BOAUTHCS U3 YCIOBHS

0<0,3p,, ¢, R,bh, . (72)

Koa¢punuenr ¢,,, yuuTblBalomuil BIMSHUE XOMYTOB, HOPMAaJbHBIX K IPOJOJIBHONW OCH
3JIEMEHTA, OIpeiesIAeTcs o Gpopmyie

¢w1 :1+5a#w’ (73)

HO He Oouee 1,3,

rae a = £, = Ao
E, M bs

Koa¢pdunuent ¢,, onpenensercs no popmyine
Py =1-PR,, (74)

rae f - ko3 dumenT, npuHIMaeMbIid paBHBIM 151 O€TOHA!

TSXKEJIOTO, MEJIKOBEPHUCTOTO U SUEUCTOTO t v o e e veeeennneeenns 0,01
JIETKOTIO 4 e e o e o e o e o e o e o e o e e eeneeeeeeeeeeeeeeeeeeeeeeeeean 0,02
R, - B MI1a.

3.31*. Pacder >xene300€TOHHBIX DJIEMEHTOB C IOMEPEYHON apmaTypoil (deprt. 9) Ha
NEHCTBUE TIOMEPEYHON CWIIBI Ui OOeCTeueHUs] MPOYHOCTH IO HAKJIOHHOHM TpeuIuHe MOJKEH
MIPOU3BOAUTHCS TTO HAKOOJIee OMMAaCHOMY HAKJIOHHOMY CEYEHUIO U3 YCIIOBUS

0<0,+0,,+0,,,..(75)
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UYeprt. 9. Cxema ycunuii B CEYEHUU, HAKJIOHHOM K MPOJOJIbHON OCH
KeJIe300€TOHHOTO AJIEMEHTA, MPU PACUYETe €ro MO MPOUYHOCTH
Ha JICHCTBUE MIONIEPEYHOM CUJIIbI

[Tonepeunast cuna Q B ycinoBuum (75) ompenensercs OT BHEIIHEH Harpysku,
PACIOJIOKEHHOU IO OJHY CTOPOHY OT PACCMAaTPUBACMOIO HAKJIIOHHOTO CCUEHUS.
[Tonepeunoe ycunue O, , BOCOpUHUMAEMOE OETOHOM, OIpeaeseTcs no popmyie

K (1+(pf+¢n)Rht bh;
b H

¢ (76)

r7e ¢ - AJMHA MPOeKIHUHd HauboJiee OMacHOI0 HAKJIOHHOTO CEUEHHUsl Ha MPOJAOJIbHYIO OCh
AJIEMEHTa.
Koaddunuenr ¢,,, yduTbiBaomuii BIUSHHE BHIA OETOHA, INPUHMMAETCS PABHBIM JUIS

OeToHa:

TSIKEJIOTO M STUECHCTOTO  « v v e e e o e e o e e eeeseesnesneeneeeeennens 2,00
MEJIKOBEPHMCTOTO 4 e v e o e e oo v oo oeeesoneneeeennneeseenneeeeeens 1,70

JIETKOTO IIPM Mapke II0 CpenHel IJIOTHOCTH:
D 1900 M BOJIEE vt ittt ittt ettt eeeeeeaeeeeeeeaeaeaean 1,90

D 1800 m MeHee HnpyM MEJIKOM 3allOJIHUTEJIE:
TITTIOTHOM  + 4 v e e e e e e et e e et et e ee e eeeeeeeeeeeeeeeeeeeeeas 1,75
TIOPVICTOM + e e e v o v o o oo s ot o onesessonenessenenessennnssss 1,50

Kosppuument ¢, yunThIBaIOUIMA BIMSHUE CXKATHIX MOJNOK B TaBPOBBIX M JIBYTaBPOBbIX

3JIeMEHTax, onpeensercs no Gopmyie

_ostr=0)n,
(pf —0,757

b

(77)

HO He Ooiee 0,5.

Ilpu stom b, npunnmaercs He Gomee b+ 3/,

/> @ TIONepeYHas apMmarypa JIoJDKHa ObITh

3aaHKEpCHa B TOJIKE.
Kospdumuenr ¢,, yduTbBaromuil BIUSHUE TMPONOIBHBIX CHJI, OHpENENAeTCs IO
dbopmymnam:
NIPU JACUCTBUM MPOOIBHBIX COKUMAIOIINAX CHIT

N
R, bh,

q)n :0’1

B

(78)

HO He 6ounee 0,5;



JUI IPEABAPUTEIBHO HAIPSHKEHHBIX 3JIEMEHTOB B opMyity (78) BmecTo N mojcraBisercs
yCUJIE TpeABAPUTEIBHOI0 00XkaTus P; MoNoXuTeNbHOE BIMSHHE MPOJOIBHBIX CKUMAIOIIUX
CWJI HE YYMTBIBAETCS, €CJIM OHU CO3JAI0T M3rHOarolue MOMEHTHI, OJIMHAKOBBIE IO 3HAKy C
MOMEHTaMH OT ACUCTBUS MONEPEUHON HATrPy3KH;

IIpU JEHCTBUM MPOJIOJIbHBIX PACTATUBAIOLIUX CHJT

N

= _072—5
On R bh,

(79)

HO He Ooiiee 0,8 Mo a0COIIOTHOMN BEJIUYHHE.
3unavenne 1+ ¢, + ¢, Bo BCex Cilydasx NpuHAMaeTcs He boee 1,5.

3nauenne (J,, BbluMCIeHHOoe 10 (¢opmyne (76), NpUHUMAaeTcd HE  MEHee

o1+, +o, )R, bh, .
Koa¢punuenr ¢,, npuHumaercst paBHbIM AJ1s OETOHA!

TSIKEIJIOTO M STUECHICTOTO 4 v v e e e e e e e ameaeesaesneeeeeeeeeeenan 0,6
MEJIKOBEPHUCTOTO 4 v v e o e e v ot oo oo s ot o onenesoonnneseennnssseas 0,5
JIETKOTO IIPpM Mapke [0 CpenHel IJIOTHOCTH:
D 1900 M BOTIEE vttt ittt ittt ettt teeeeeeeneeenenenenenenns 0,5
D 1800 M MEHEE vttt ittt tteteteeeeeeeeeneeeeenenenenenns 0,4

[Tpu pacyere xene300€TOHHBIX JIEMEHTOB C TMOMEPEUHON apMaTypoil JOKHA OBITh TaKKe
o0ecrieyeHa MPOYHOCTh MO HAKIOHHOMY CEUYEHHIO B Tpeesiax ydacTKa MEXKIY XOMYTaMu,
MEXK]Ty OMOPOH U OTTUOOM U MEXy OTTHOaMHU.

[Momepeunbie ycnmust O, U Q. ONPENCISIOTCA KaKk CyMMa NPOCKIMA Ha HOpMalb K
MPOJOJIBHONW OCH JJIEMEHTa NPEICNbHBIX YCHJIMA COOTBETCTBEHHO B XOMYyTax W OTrubax,
NEPECEKAIOIINX ONACHYI0 HAKIIOHHYIO TPEIINHY .

Z[J'II/IHa C, MIPOCKIHHU ONacHOM HaKJIOHHOMU TPCIIMHBI Ha MPOAOJIBHYIO OCb 3JICMCHTA

onpenensercs U3 MUHMMyMa BbipaxkeHus O, +0. +0 rae B 3HaueHue (J, BMECTO C

inc ?
TIOJICTABIIAETCS C,; MOJTyYEHHOE 3HAUYEHHUE C. IPUHUMAeTCs He Oonee 2/, n He Ooliee 3HaYECHMs
C, a TaKXkKe He MeHee /i, eciu ¢ > .

Jl1st 5IEMEHTOB C MONEPevYHOil apMaTypoil B BUI€ XOMYTOB, HOPMaJIbHBIX K MPOJOIbHOMN
OCH DJIEMEHTa M HMEIOLIUX TMOCTOSIHHBIM IIar B Ipelelax paccMaTpuBaeMOro HAKJIOHHOTO
CEUCHHUs, 3HAUEHHE C, COOTBETCTBYET MUHMMYMY BbIpaxeHus O, +(, , OompenenseMoMy IO

dbopmyie

w2

o = Dy (1+¢n +¢)/‘)sz bh(?
(. )

D

(80)
rle ¢, - yCHIHe B XOMyTaX Ha eIMHMILY JUIMHBI JJIEMEHTA, ONpeiesieMoe 10 popMyJie

R A
qsw — SW™TSw . (81)
S

JI7sl TaKUX 3JIEMEHTOB MoNepeyHoe ycunue (), - onpenensercs 1no Gpopmyse

st = q‘vch . (82)



HpI/I OTOM IJi1 XOMYTOB, YCTAaHaBJIMBACMbLIX II0 pacdeTy, AOJDKHO YAOBJICTBOPATHCHA
yCJIOBUC

N ;s (1+¢)ﬂ +¢/‘)szb
95 = 5 .

(83)

Kpome Toro, nonepeunasi apmarypa J0JDKHA yA0BIETBOPATH TpeOoBaHUsAM L. 5.26 - 5.28.
[Ipu pacuere KOHCTPYKIMH, B KOTOPBIX B KauyeCTBE HEHANpPSAraeMOM MPOJO0JIbHOMN
pacTsSHYTOH apMaTypbl IPHUMEHSETCS CTEp)KHeBas apMarypa kiaccoB A-IV u A-IlIB nnm
apmarypa kiaccoB A-V, A-VI u A1-VII (npu cMenianHOM apMUpPOBaHuH), KO3(QOULKUEHTH @, ,

®,,, aTaKke @,, (1. 3.32) Heo6xoauMo ymMHOkath Ha 0,8.

3.32. Pacyer xene300€TOHHBIX 3JIEMEHTOB 0€3 MONEpPEeYHON apMaTypbl Ha JIEHCTBHE
HOHCpG‘-IHOfI CUJIbl  OJIA 06€CH6‘-I€HI/IH MMPOYHOCTHU 11O HAaKJIOHHOH TPCIONUHC  OOJIKCH
MPOU3BOJUTHCS 1O Hanbosiee OMaCHOMY HaKIIOHHOMY CEYEHUIO U3 YCIOBUS

0< Dy (1+(pn)Rbrbh02

‘ (84)

rae mnpaeas 4acTh ycnoBus (84) mpuHumaerca He Oonee 2,5R, bh, u He MeHee

0,1+, )R, bh,.
Koa¢ddunrenr ¢,, npuHumMaercst paBHbIM A1 OETOHA!

TAXKEIIOTO M SUECUCTOTO  « v o e o e oo oo oo oo noeneneneneneneeeeeeeens 1,5
MEJIKOBEPHMCTOTO 4 e v v e o oo ot o oo esosonnnnessonnnsessonesessaans 1,2
JIETKOTO IPM MapKe I10 CPEenHEeV IJIOTHOCTM!:
D 1900 M BOJIEE t vttt ittt ettt ettt e et ettt 1,2
D 1800 MM MEHEE i ittt ittt ittt et eeeeeeeeeneeeeeoeeeeneeaeans 1,0

Koadpbdunuentsl ¢,, u ¢, , a takke 3HaueHus Q u ¢ B ycinoBuu (84) ompenenstorcs
COTJIaCHO yKa3aHusM 1. 3.317%,

IIpu orcyrcTBHHM B paccMaTpUBaeMOM 30HE IEWUCTBHS IONEPEYHBIX CHJI HOPMAJIBHBIX
TPEIIUH, T.€. €CIM BbINoNHAeTcs ycinoBue (124) c 3ameHoit R, Ha R, , nomyckaercs

t,ser bt °

YYUTHIBATh TOBBILICHUE TIPOYHOCTHU JJIEMEHTA 0 pacyeTy u3 ycious (141) ¢ 3amenoii R, . 1
R

4ser COOTBETCTBEHHO Ha R,, U R, .

3.33. Pacuer xene300€TOHHBIX 3JIEMEHTOB C HAKJIOHHBIMU CXKAThIMU rpaHsimMu (uept. 10)
Ha JIEHCTBHE TIOMEPEYHOM CHJIBI Il OOECIeUeHUs NPOYHOCTH Ha HAKIOHHOM TpEIIuHE
IPOM3BOJUTCS COrNIacHO ykazaHusM mil. 3.31% u 3.32. [Ipu sToM B KauecTBe paboueil BBICOTHI B
IIpelenax paccMaTpPUBAEMOIO HAKJIOHHOTO CEYEHHUS B pacyeT BBOJATCS: IJIS DJIEMEHTOB C

IONEPEUHON apMaTypodl - HauOoJjbllee 3HaueHWe /,, A SJIEMEHTOB 0e€3 IONepeyHOil

apMatypsl - CpeiHee 3HaUeHHe /1, .

hy

[T
1%

Yept. 10. Cxema 11 pacyera eae300eTOHHBIX 0allok
C HAKJIOHHBIMHU C)KaThIMHU TPAaHSIMHU



3.34. Pacuer xene300€TOHHBIX KOPOTKMX KOHcosiell konoHH (/<0,9h,; uepr. 11) Ha

JEHCTBUE TIOMEPEYHON CHIIBI JUIsi OOECTICUCHHUs MPOYHOCTH 10 HAKIOHHOW C)KaTOW TOJoce
MEXy TPY30M U OMOPOH JO0JKEH MPOU3BOAUTHCS U3 YCIOBUS

< .
0<0,8p,,Rbl, sinb. (85)

rje npasas 4acTb ycioBus (85) mpuHumaercs He Oosee 3,5R, bh, u He MeHee NpaBoii

gactu ycinoBus (84); @ - yroy HaKJIOHa pacyeTHOM CKATOH MOJIOCH K TOPU30HTAIIH.

o}

lsup

~
hy
h
]

{
4
Yepr. 11. Cxema ans pacueta KOPOTKMX KOHCOJEHN

[ITupuHa HAKJIOHHOM CXKaTOU MOJIOCH! /, ompenenseTcs no Gopmyie

l,=1,,sin0,

(86)

rac l‘wp - JIMHA IUIOMAAKW Iepeaavu Harpy3Ku BIOJIb BblJIETA KOHCOJIH.

lpu onpeneseHny IIMHBL [, CIIEIYET YUUTHIBATE OCOOCHHOCTH MEPEAav HATPY3KH NPH

pPa3IUYHBIX CX€MaxX OIUPAaHHUs KOHCTPYKIMM Ha KOHCOJIM (CBOOOJHO OMNEpThie WIH
3alieMJICHHbIe OalKH, pPAacIOJIO’KEHHbIE BJOJIb BBbUIETa KOHCOJIM; OalIkM, PACHOJOXKEHHbIE
HONIEPEK BbUIETA KOHCOJH, U T.1.).

Koa¢punuenr ¢,,, yuuThIBAIOIUI BIUSHUE XOMYTOB, PACHOJO0KEHHBIX IO BBICOTE
KOHCOJIH, onpeienseTcs no gopmyine

Q.. =1+5au,, (87)

SW_o.
B

ea E,

oIl = 5 Wl =
E, = s
rie

w

A - IIolaab Ce4eHUs: XOMyTOB B OJJTHOM IIOCKOCTH;

S,,~ pPaCCTOAHUEC MCXKIAY XOMYTaMH, U3MCPCHHOC 110 HOpMAJIK K HHUM.



[Tpu 5TOM yYHTBIBAIOTCS XOMYThHI TOPU30HTAIBHBIC 1 HAKIIOHHBIC 1O/ YTIIOM He Oonee 45°
K TOPU3OHTAITH.

[TorlepeuyHoe apMHpOBaHWE KOPOTKHUX KOHCOJEH KOJIOHH JIOJKHO Y/IOBJIETBOPSTH
TpeboBanusM 1. 5.30.

3.35. Pacuer xene300€TOHHBIX 3JIEMEHTOB Ha JIEHCTBUE U3rMOa0IIero MoMeHTa (uept. 12)
IUIs 00eCTeYeHus] MPOYHOCTH 0 HAKJIOHHOHM TpEIIMHE JOJDKEH MPOM3BOJHUTHCS MO OMACHOMY
HAKJIOHHOMY CEYEHUIO U3 YCIOBUS

M<M+M, +M,,. . (83)

S //] Ny

Row Asu <
sw , ~
|
Rsw A;, inc
/AN
4 Zsw

Yept. 12. Cxema ycuinuil B CEUEHUH, HAKIIOHHOM K MTPOAOJBHONU OCH
KEJIe300€TOHHOTO 3JIEMEHTA, IIPH pacueTe ero Mo MPOYHOCTH
Ha JIelicTBHE U3TMOAIOIIEero MOMEHTA

Mowment M B ycioBum (88) ompenensercs OT BHENIHEH Harpy3Kd, PacIoIOKEHHOHW IO
OIHy CTOpPOHY OT paccCMaTpMBa€MOI0 HAKJIOHHOTO CEUYEHMs, OTHOCUTENBHO  OCH,
NEPHEHANKYJSIPHON IUIOCKOCTH JEHCTBHS MOMEHTA M IPOXOMSIIECH 4Yepe3 TOUKY HPHIOKEHUS
PaBHOAEUCTBYIONIEH yCHWIIMKA N, B CXKAaTOU 30HE.

Mowmentst M, M u M

OCH OT YCHJIMH COOTBETCTBEHHO B NMPOJOJIBHON apMarype, XOMyTax U OTrubax, MmepeceKkaronux
PAacTAHYTYIO 30HYy HAKJIOHHOTO CEYCHHS.

IIpun ompeneneHun yCcwivii B apMmarype, NEPECEKaOlled HAKIOHHOE CEYEHUE, CIeayeT
YUYUTBIBATH €€ AHKEPOBKY 33 HAKJIIOHHBIM CEUEHHEM.

BbicoTa ckaToil 30HBI HAKIOHHOTO CEYEHHUs OIpPENENseTCsl U3 YCJIOBHS pPaBHOBECHUS
MPOCKIMK yCUIMi B OETOHE CXKAaTOW 30HBI U B apMarype, NEPeceKaromeld pacTIHyTyO 30HY
HAKJIOHHOT'O CEYEHUs, Ha NIPOJIOJIBHYIO OCh JJIEMEHTA.

Pacyer HaKkJIOHHBIX ceueHHUIl Ha NEHCTBHE MOMEHTA MPOM3BOAMUTCA B MECTax OOpbIBa MU
orru0a MpOJOJIbHON apMaTyphl, a TaKKe B IPUOMOPHONW 30HE OalOK M y CBOOOJHOIO Kpas
KoHcoJiei. Kpome Toro, pacuer HakJIOHHBIX CEUYEHMH Ha JIEWCTBME MOMEHTA MPOU3BOAMUTCS B
MeCTax pe3KOro U3MEHEHHs KOH(QUTYpaLuH 31eMeHTa (MOJPE3KH U T.I1.).

Ha npronopHsIX ydacTKax 3J€MEHTOB MOMEHT M , BOCIPHUHUMAEMBbIH

ONPCACIIAIOTCA KaK CyMMa MOMCHTOB OTHOCHUTCIIBHO TOM XKe

s,inc

MPOAOJBHON apMaTypoOu, MEPECEKAIONIEH PACTIHYTYIO 30HY HAKIIOHHOTO CEYEHUS, ONPEEACTCS
no ¢opmyne

Ms = RS‘ASZS > (89)



rae A, - miomanb ceyeHus MpoJoabHOM apMaTyphbl, NEPEceKarollell HAKIIOHHOE CEYECHHUE;

Z - PpacCTOsHME€ OT pPAaBHOACHCTBYIOLIEH yCWIMH B MPOJOIBHOM apmarype J0
PABHOJICUCTBYIOIIEH YCUIMM B CKAaTOU 30HE.

[Ipu oTCyTCTBMM Yy MNpPOAOJBHOM apMaTypbl AHKEPOBKH pPACUETHBIE CONPOTUBICHUS
apMaTypbl PAaCTSHKEHUIO R B MECTE IEPECEYCHHS €I0 HAKJIOHHOIO CEYEHHUS IPUHUMAIOTCSA
CHIKEHHBIMH COTJIACHO IO3. 5 Tadir. 24*.

JUis KOHCTPYKLMH M3 S4YEHCTOro OeToHa YCHJUS B TPOJOJIBHOM apMarype TOJIKHBI
OTIPECNATLCSA MO pacueTy TOJIBKO C y4eToM paboThl MOMEPEYHBIX AHKEPOB Ha MPHOIMOPHBIX
y4acTKax.

Mowment M, , BOCHPMHMMAEMBI XOMyTaMH, HOPMajIbHBIMU K IPOJOJIBHON OCH DJIEMEHTA,

C PaBHOMEPHBIM II1arOM B Ipe/ieiax pacTIHYTON 30HBI PACCMATPUBACMOTO HAKIIOHHOTO CCUCHHS,
ompezaensercs o Gopmyie

2
C

Msw =4 7 i (90)

rjie ¢, - yCHIHe B XOMyTaX Ha €IMHHILy JUIMHBI DJIEMEHTA, ONpelesieMoe 1Mo (popMyJie

(81);
C - MJIMHa HpOCKHI/II/I HaI/I60J'IeC OIIaCHOI'O HAKJIOHHOI'O CCYCHHA Ha HpO,Z[OHBHy}O OChb
DJICMCHTA.

Pacder 1o mpoYHOCTH MPOCTPAHCTBEHHBIX CEUCHHUH
(2meMeHTOB, PabOTAIIINUX Ha KPYUYEHUE C H3THOOM)

3.36. Ilpu pacyere NPOCTPAHCTBEHHBIX CEUCHMH YCWIIHS OIPEIENIIOTCS HCXOIS U3
CIIEIYIOIIMX MPEIIOChUIOK:

COIIPOTHBIIEHHE OETOHA PACTSKEHUIO TPUHUMAETCS PABHBIM HYJIIO;

cKaTtasg 30Ha IPOCTPAHCTBEHHOTO CEUYEHMs] YCIOBHO MPEICTABISIETCS IIOCKOCTBIO,
pacIoyoKeHHO! oA YrioM @ K MpoaoJbHON OCH DIIEMEHTA, & CONPOTUBJICHUE OCTOHA CIKATUIO

- HanpshKeHUsAMU R, sin” @, paBHOMEPHO PacIpeIeIeHHBIMHE 10 CKATON 30HE;

pacTIrMBaAIONIME HAMPSHKEHUS B MPOJOJIBLHOW W MOMEPEYHON apmaType, NepeceKaroniei
PACTAHYTYIO 30HY pacCMATpHUBACMOI0 HNPOCTPAHCTBCHHOI'O CCUCHUSA, NPUHUMAIOTCIA pPAaABHBIMU
pPacyETHBIM CONPOTUBJICHUSAM COOTBETCTBEHHO R U R ;

HalpsDKEHWe B apMaTrype, pacHoJOXKEHHOM B CKaToW 30HE, IpUHUMAeTcs s
HECHAIPATraeMOM apMaTypbl - PaBHBIM R, Ul HAIIPATaeMOM - COIVIACHO yKa3aHMsM II. 3.14.

DIEeMEHTHI IpAMOYT'OJIBHOT'O CCUHCHUA

3.37. Ilpu pacuere >7€MEHTOB Ha KPyUYCHHE ¢ U3THOOM JOJHKHO COOJTIOIAThCS YCIOBUE
T <0,IR,b*h, (91)

rjae b, h - COOTBETCTBEHHO MEHBIIHIA U OOJIBIIAN Pa3Mephl TPaHEH AIIEMEHTA.

ITpu sTOM 3HaueHue R, m1a OeToHa kiaccoB Bble B30 mpuHumaercst kak g OeToHa
kiacca B30.

3.38. Pacuer mno mNpoOYHOCTH TMPOCTPAHCTBEHHbIX ceueHud (uepTr. 13) nommkeH
MPOU3BOJUTHCS U3 YCIOBUS



Yepr. 13. Cxema ycunuii B mpoCTpaHCTBEHHOM CEUYEHUU
’KeJIe300€TOHHOT 0 JIEMEHTa, PadOTAIOIIETO Ha N3THO ¢ KpyUYeHHEM,
MIPH pacyeTe ero Mo MPOYHOCTH

BeIcoTa c:kaToii 30HBI X ONPEAEIETC U3 YCIO0BUS

RSAY - RSLA: = Rbbx . (93)

Pacuer nmomxen MMPOU3BOAUTHCA UL TPEX PACUCTHBIX CXEM PACIIOJIOKCHUA CXKaTol 30HBI

IPOCTPAHCTBEHHOI'O CEYEHUS:
1-51 cxema - y cxkaToit OT U3ruba rpaHu aieMeHTa (4ept. 14, a);

2-9 cxeMa - y TpaHM D3JIEMEHTa, MHapaieIbHOW IJIOCKOCTH JEHCTBHUS H3rMOAOIEro

MomeHTa (uepT. 14, 6);
3-1 cxema - y pacTSHyTOH OT n3ruda rpaHu neMeHTa (uept. 14, B).

, o) 4
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Yept. 14. Cxembl pacrionokKeH!s! CKaTOW 30HBI
MIPOCTPAHCTBEHHOI'O CEUEHUS
a -y cKaroi oT u3ruba rpaHu 3JIEMEHTa;

0 - y I'paHu 3JIeMeHTa, NapajljIeNIbHOM MII0CKOCTU AEMCTBUS U3THOAIOIIEro

MOMCHTA; B -y paCTHHYTOﬁ OT U3rubda T'paHH" 3JICMCHTA

B dpopmynax (92) u (93):

A, A - IIOUMM TIONEPEYHOr0 CEYEHHs MPOIOIBHON apMaTyphl, PACMOI0KEHHON MpH

JaHHOM pacquHoﬁ CXEME€ COOTBCTCTBCHHO B paCTHHYTOﬁ U CXKaTol 30Hax;



b, h - pa3mepsI rpaHeil s1eMeHTa, COOTBETCTBEHHO MapaUICIbHBIX M MEPIICHINKYIISIPHBIX
JIMHUY, OTPAaHUYMBAIOLLEH CXKATYIO 30HY;

o= b ;
/1=£;
b (95)

371eCh C - JUIMHA MPOEKUWH JHHUH, OTPAaHUYHMBAIONICH CXKATYIO 30HY, Ha MPOJOJIBHYIO OCh
DIIEMEHTA; pacueT NPOM3BOIUTCS JJsi HawOoJiee OMACHOTO 3HAYEHHS C, OMpPEIesieMOro
nocleA0BaTeIbHBIM MTPUOIIKEHHEM U pUHUMaeMoro He 6omee 2h + b.

B ¢dopmyne (92) 3Hauenus y W @,, XapakTCPU3YIOMMEC COOTHOLICHHE MEXIY

nercTByomuMy yeunusamu T, M u Q, npuHuMaroTcst:

IpM OTCYTCTBUM M3THOanOULEeI0 MOMEHTAa xm =0 o = 1;
q
M
Ipu pacueTe o l1l-m cxeme M = - obu = 1;
T g
Qh
e 2-p " xu =0 ¢ =1 + ——;
a 2T
M
" " " 3 _ﬁ " XU = — — (l)M = 1 .
T q

Kpyrsammit moment T, usrubaronmii MoMeHT M u nonepeunas cuina Q NpUHUMAIOTCS B
CEYEHHUH, HOPMAJIBHOM K IMPOJOJIBHOM OCH 3JEMEHTa U NPOXOSIIEM 4Yepe3 LEHTP TSHKECTU
CKaTOM 30HBI IPOCTPAHCTBEHHOTO CEYCHMSI.

3HaueHus Kod(QGHULUEHTa ¢, , XapaKTEPU3YIOLIETO COOTHOLIEHUE MEXIY MONEPEYHOH U

IPOJOIBHON apMaTypoH, OIpenestoTcs o Gopmyie

p— R‘X'H’ASH/ b
u RA s

b

(96)

rac A, - Iiom@aab CCYCHHUA OJHOI'0 CTCPKHA XOMYyTa, ACITIOJIOKCHHOT'O aHH,
sSw

ABJISIFOLIENCS U1 pACCMaTPUBAEMOM PAaCUETHOM CXEMBI PaCTAHYTOM;
S - PaCCTOSIHUE MEX]ly YKa3aHHBIMU BBILLE XOMYTaMHU.
IIpu 5TOM 3HaYEHUSA @, PUHUMAIOTC:

HEC MCHECC

0,5

(pw,min - W

97)

U He Oolee

@ =15/1-—
w,max > Mu

<



rae M - usrubaromuii MOMEHT, IPUHUMAEMBbIM JUIsl 2-i1 cXeMbl paBHBIM HYJO, Ajs 3-i
CXEMBI - CO 3HAaKOM "MuHyc";
M - npenenbHbIi M3ruOarOUMii MOMEHT, BOCIHPHUHUMAEMbIi HOPMaJIbHBIM CEUCHUEM

AJIEMEHTA.
Ecnu 3HadeHue ¢, , noacuntanHoe no ¢opmyine (96), MeHbIe ¢

w,min °

TO 3HAUYEHUE yCUIIHA
R A, BBOMUMOE B popmyibl (92) u (93), yMHOKAETCS HA OTHOLIEHUE @, /@, .. .

B ciydae, korga y1oBiIeTBOpsAETCS YCI0BUE
T <=0,5Qb, (99)

BMECTO pacyera o 2-ii cxeme NPOU3BOAUTCS PACUET U3 YCIOBUS
3T
<0, +0, -~ (100)

B dopmymnax (99) u (100):
b - mMprHa rpaHu ceyeHus, EPIEHINKYISIPHOMN MIIOCKOCTH U3ruoa;
0., O, - olpeaensroTCs COrIacHoO yKa3aHusM 1. 3.31%.

Pacuer xene300e TOHHBIX JIEMEHTOB
Ha MECTHOE JICHCTBHE HATPY30K

Pacuet Ha MecTHOE c)kaTHe

3.39. Ilpu pacuere Ha MECTHOE C)KaTue (CMATHE) D3JIEMEHTOB 0e3 IONepedyHOro
apMHUPOBAHUS JI0JIKHO YAOBJIETBOPATHCS YCIOBUE

N S V/Rb,/ocAlocl’ (101)

rae N - mpoioapHas COKMMAKoIIasi Cujia OT MECTHOM HAarpy3Ku;
A, ., - omanb cMatus (aept. 15);

w - Ko3(puuueHT, 3aBUCAIIMNA OT XapakTepa paclpeieieHUs MECTHOM Harpys3kd IO

locl

mIomaau CMATUA U HpI/IHI/IMaeMHﬁ PaBHBIM:
IIPY PABHOMEPHOM PACIPEHNEJIEHUM HATPY3KM « v v v vt ot v ennnns 1,0
IIPY HEPABHOMEPHOM pacIpenesIeHUM HaTPy3KU
(mon xoHULaMM 0OaJjiok, IPOT'OHOB, II€PEeMBUEeK) :
OJI TAXEJIOTO, MEJIKOBEPHUCTOIO M JIETKOTO OETOHOB .+ v vv..... 0,75
OJIS SAUYEUCTOTO OETOHA + v v v o v et e et aeseeseeseeeeeeaeeeneenns 0,50

R, .~ PACYETHOE CONPOTHBIIEHUE OETOHA CMSATHUIO, ONIPEIEIIEMOE 10 (popmyIIe

R . =ap R,
b,loc (0}, b (102)

3aeck a@, >=1,0;

a = 1,0 nna 6eTona kiacca Hike B25;

R
o =13,5—2 nns 6erona kiaccos B25 u Boliwe;
b

@y = Aiper | 4,

ocl >



HO He OoJiee CIIeIYIONUX 3HAYCHU:
MIPU CXEME MPUIIOKEHUS HArpy3KH 10 4epT. 15, a, B, I, €, 1 Jij1s OeToHa:
TSKEIIOT0, MEJTKO3EPHUCTOTO M JIETKOTO KJIACCOB:

=1 T 2,5
B3, 57 B, BT, 0 ittt e e e e e et e e et e 1,5
AUEMCTOTO U JIETKOTO KJIACCOB B2,5 M HMXE ...t ieeeeennn. 1,2
IpM CxeMe NPUJIOXEeHMS Harpys3KM o dYeprt. 15, 6, nO, X

HE3ABUCHUMO OT BUIOA M KJIIACCA OETOHA v et et eeeennnennnennans 1,0

R, , R,, - IPUHUMAIOTCS KaK JJIsi OETOHHBIX KOHCTPYKIMH (CM. 1103. 9 Tabim. 15);

A

oer - PACUETHAS IIOIIAb CMATHUS, ONpeeNIieMas COIJacHO yKa3aHusaMm 1. 3.40.

a) 6)

2 b 2
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Uepr. 15. Cxemsl 111 pacyeTa 5ke1e300€TOHHBIX JJIEMEHTOB
HA MECTHOE C)KaTue
a - IpU MECTHOM HAarpy3Ke M0 BCEH IIUPUHE DJIEMEHTA;
0 - mpu MECTHOM KpaeBoi Harpy3Ke Mo BCEH MUPUHE IIEMEHTa;
B, T - [IP1 MECTHOM HArpy3Ke B MECTaxX OMUPAHUS KOHIIOB MPOTOHOB U 0AJIOK;
11 - IPY MECTHOM KpaeBOil Harpy3Ke Ha yroJ 3JeMEHTa;
€ - MPYU MECTHOM Harpy3Ke, MPUJI0KEHHON HA YaCTH JIJTUHBI U ITUPUHBI SJIEMEHTA;
IIPU MECTHOM KpaeBOil Harpy3Ke, pacro0KEHHO! B Mpejieiax BbICTYIa CTEHbI
WJIM TIPOCTEHKA; K - IIPM MECTHOW KPAaeBOM HArpy3Ke, pacnoIOKEeHHOU
B IIpeJIeax BhICTyNA CTEHBI (MUISICTPBI); U - CEYCHU CI0XKHOU (DOPMBI;
1 - momaas CMATUA; 2 - pacyeTHas! TUIOMIAAL CMATHUSA;, 3 - MUHUMAaJIbHAs 30Ha
apMHUPOBAHUS CETKaMH, IIPU KOTOPOI KOCBEHHOE apMUPOBAHUE YUUTHIBACTCS B
pacuere nio popmyse (104)



3.40. B pacueTHyro miomans A, ., BKIIOYAETCAd y4aCTOK, CAMMETPHUYHBIN 11O OTHOIIEHHIO

K IUTOIIAM cMATHS (CM. 4epT. 15).

[Tpu 3TOM JTOJIKHBI BBITIOJHSITHCS CIICAYIONINE MIPaBUIa:

IIPY MECTHOW HAarpy3ke Mo BCeW MIMPUHE JIEMECHTa b B PaCUETHYIO IUIOMAAbh BKIFOYACTCS
YYaCTOK JUTMHOHM He OoJiee b B KaXKIyI0 CTOPOHY OT IPaHUIIbl MECTHOW Harpys3ku (cMm. uepT. 15,
a);

IpU MECTHOM KpaeBOM Harpys3Kke M0 BCEH MIMPHHE 3JIEMEHTa pacyeTHas IUIOIanb A,

oc2

paBHa momaau cMatust A4, (cMm. gept. 15, 0);

NPy MECTHOM Harpy3Ke B MECTaX ONMPaHHs KOHILIOB IIPOTOHOB M 0ajOK B PAacYETHYIO
IUIONIAb BKJIFOYACTCSl y4YACTOK INUMPUHOM, PaBHOHM TIIyOMHE 3a/eNIKM IIPOrOHA WM Oallku, W
JUIMHOM He 6oJiee pacCTOSAHUS MEXKy CEPEMHAMU IIPOJIETOB, IPUMBIKAIOLIMX K OaJKe (CM. 4epT.
15, B);

€CAM PAcCTOSHME MEXIy OallkaMH NpEBBINIAET JBOMHYIO HIMPUHY 3JIE€MEHTa, JUIMHA
pacyeTHOM IUIOMIAH ONPEAEISAeTCs KaK CyMMa IIMPUHBI OaJIKK U yJIBOCHHOMN INUPUHBI 2JIEMEHTA
(cm. weprt. 15, r);

IPU MECTHOW KPaeBOW HarpysKe Ha yroJs 3JIeMeHTa (CM. 4epT. 15, 1) pacyeTHas Iuiomaib
A,., paBHA ILIOIAAU CMATHS 4,

ocl >
IIPY MECTHOW HarpysKe, IPWIOKEHHOW HA YacTH JJIMHBI U IIUPUHBI JIEMEHTA, pacueTHas
IUIONIA/1b IPUHUMAETCS corylacHo 4epT. 15, e. Ilpyu HaJIMYMKM HECKONBKUX HAarpy30K yKa3aHHOI'O
TUIIA PACUYETHBIE IUIOUIAJM OTPAaHUYMBAIOTCS JIMHUSAMHU, NPOXOISAIIMMU 4YEPE3 CEPEAUHY
PAcCTOSIHUI MEX]ly TOUKaMU MPUIIOKEHHS IBYX COCEITHUX HArpy30K;
IIPU MECTHOM KpaeBoil Harpy3Kke, paclojOKEHHOM B Mpejesax BbICTyNa CTEHbI (MUISCTPHI)
WM NIPOCTEHKAa TaBPOBOI'O CEYEHMs, pacyeTHas IUIOanb A, , paBHA IUIOIAIU CMATHA A,

ocl
(cMm. geprt. 15, x);

IPU OMNpENEeNeHUU PAcUueTHOM IUIOAAN JJIsl CEYCHHMH CIIOXKHOM (DOpMBI HE JIOJIKHBI
YUUTBHIBATbCSl YYAaCTKH, CBA3b KOTOPBIX C 3arpy>KeHHbIM YYacTKOM He o0ecreueHa c
HEO0OXO0IMMOM HAZE)KHOCTBIO (CM. 4epT. 15, n).

[Ipumeuanue. Ilpm MecTHON Harpy3ke OT OajOK, IPOrOHOB, IMEPEMBIYEK M JIPYrHX
3JIEMEHTOB, Pa0OTAIOIIMX Ha U3rH0, yUUThIBacMas B pacuere IiyOuHa Onopsl PH ONpeaesIeHUH
A ., 1 A ., npuHuMaercs He Oonee 20 cm.

locl loc2

3.41. HpI/I pacueTe Ha MCECTHOC CKATUC IJJICMCHTOB U3 TAKEIOIO 0eToHa ¢ KOCBEHHBIM
ApMUPOBAHUEM B BUJIC CBAPHLIX MOIMCPCUYHBIX CECTOK AOJIKHO YAOBJICTBOPATLCA YCIIOBUC

N < Rb,redAlocl (103)

rae 4,
Rb

omnpenensgemMas o ¢popmyse

- [IIomaab CMATHA,

ocl

MMpuBCACHHAA MNMPU3MCEHHAA MPOYHOCTb OeToHa IIpu pacueTe Ha MCCTHOC CiKaTuc,

Jred

Rb,r‘ed = Rb qob + 4 /uxy Rs,xy 905 s (104)

3nech R, ¢, f,, - 0003HAYCHHUS T€ )Ke, YTO U B 1I. 3.22%;

wh =3 AlocZ/Alocl > (105)

HO He Oouee 3,5;



@, - K03 (OULUEHT, yUYUTHIBAIOLIUN BIUSHUE KOCBEHHOTO apMHPOBAHUsS B 30HE MECTHOTO
CIKaTHsA; UL cXeM 4epT. 15, 0, 1, )k npuHumaerca @, = 1,0, mpu 5TOM KOCBEHHOE apMUPOBAHUE

yLII/ITI)IBaCTCSI B pacque HpI/I YCJIOBI/II/I, qTOo HOHCpG‘IHLIe CCTKU YCTaHOBJ'ICHBI Ha 1iomaiau, HE
MEHEE OrpaHMYEHHON MYHKTUPHBIMH JIMHUSMH Ha COOTBETCTBYIOIIMX CXeMmax d4epT. 15; s
cxeM uepT. 15, a, B, T, €, 1 ko3 dunuent ¢, onpenensercs no Gopmyie

@, = 4,5-3,5 ot
7 (106)

34€Ch Aef - Iuiomaab 6eTOHa, 3dKIIIOYCHHOI'O BHYTPHU KOHTYpPa CETOK KOCBCHHOI'O

apMUpPOBAHMs, CUYUTAsl [0 UX KPaWHUM CTEPKHAM, I KOTOPOM JOJDKHO YIOBIETBOPSTHCS
ycnosue A, <A, <4,

Pacuer Ha nmponaBiuBanue

3.42. Pacyer Ha NpoJaBiIMBaHUE IUIUTHBIX KOHCTPYKIMH (0€3 monepeyHoi apMarypbl) OT
NeHCTBUS CWJI, PaBHOMEPHO pAacHpEeAC]CHHbIX Ha OrPaHWYEHHOM IUIOLaau, JOJIKEH
IPOU3BOJUTHCS U3 YCIOBUS

F<aR,u, h, (107)

rae F - nponaBnuBaronas cuia;
a - kK0d3(ppumeHT, IpUHUMAEMBbII paBHBIM JIJ1s1 OETOHA:

= 5 £ i T 1,00
MEJIKOBEPHUCTOTO 4 v v e o e v oot o aa s oo s onensssennnessenensessns 0,85
JIETKOTIO 4 e v e e o e oo o e oo oo oo oeneneeeeeeeeeeeeeeeeeeeeeeeeeas 0,80

u - CpCI[HeapI/I(I)MeTI/ILIeCKOC 3HaYEHHI NEpUMETPOB BCPXHCI'O U HUIKHETO OCHOBaHHI

m

nupamuibl, o0pasyrolieics Npy NpoIaBIMBaHUU B Ipeienax paboueil BbICOThI CEYEHHUS.
ITpu onpenenennu u,, u F npeanonaraercs, 4To MpoAaBIMBaHUE IPOMCXOAUT 10 OOKOBOI

MOBEPXHOCTU MHUPaMHJIbl, MEHBIIUM OCHOBAaHMEM KOTOPOW CIYXKUT IUIOLIa/lb JEHUCTBUS
IPO/IaBIMBAIOILEH CUJIbI, 2 OOKOBBIE I'PaHM HAKJIOHEHBI MO yriioM 45° k ropu3oHTanu (uept. 16,

a).

7 AY
// \\ °
] /45° \\.: Al
/ﬁ WY
6) __LF1
N
7
7 \Y
T 45°/,/ \\\\ <y
jij/ KN \\ i
_LAI,_‘l__c“ J_¢‘L

UYept. 16. CxeMbl 11 pacuera Kele300eTOHHBIX 3JIEMEHTOB Ha IIPOJABIMBAHNE
a - IPU HAKJIOHE OOKOBBIX TPAHEH MUPAMHU/IBI TPOIABIUBAHIS
non yriaoMm 45°; 6 - To xe, Oonee 45°

[IponaBnmuBatomass cuna F npuHMMaeTcss paBHOM cuje, ACHCTBYIOUIEH Ha MHPAMUTY
IPOJABIMBAHMS, 32 BBIYETOM HArpy30K, IMPHUJIOKEHHBIX K OOJIbLIEMY OCHOBAaHHUIO MHpPaMUbI



OpoJaBIMBaHMUs (CUMTas IO IUIOCKOCTH PAclOJOXEHUs PpacTAHYTOM apMarypbl) U
COIPOTHBIISIOLIMXCS TPOJIABINBAHUIO.

Ecimn cxema OIMMpaHUA TaKOBA, 4YTO MPOAABIMBAHUC MOKCT IMPOUCXOAWUTH TOJIBKO IIO
MIOBEPXHOCTHU IMHUPAMHUIIBI C YTIIOM HAKIIOHa OOKOBBIX I'paHeil Oosee 45° (Hampumep, B CBAHBIX
poctBepkax, udept. 16, 0), mpaBas dacth ycnoBus (107) ompenmensieTcst miusi (aKTHISCKOM
NUpaMHUIbl [POJABIMBAHMA C YMHOXeHHeM Ha /A, /c. Ilpu 3Tom 3HadeHue HecyleH

CIIOCOOHOCTH IIPUHHUMACTCA HE Ooiee 3HA4YCHHA, COOTBECTCTBYIOLICTIO MUPAMUIC IIPU C = 0,4 ho ,
rac ¢ - AJIMHa FOpHSOHTaHBHOﬁ IIpOCKINHU OOKOBOI r'paHd nNUpaMuabl IPpOAaBIIMBAHHA.

HpI/I YCTaHOBKE B TIMpcAciiaXx MNUpaMUIbl NPOAABIIMBAHUA XOMYTOB, HOPMAJIbHBIX K
IJIOCKOCTHU IIJIMTBI, PaACUCT JOJIKCH MPOU3BOANUTHCA U3 YCIIOBUA

F<F,+0,8F ,(108)

sw 2
HO He Oonee 2F,. Ycunue F, NPHUHUMAETCS PaBHBIM IpaBoi 4acTH HepaseHcTBa (107), a F,

omnpejensercss Kak CyMMa BCEX IIONEPEYHbIX YCWIMHM, BOCIPUHUMAEMbIX XOMYTaMHU,
nepeceKarouMu OOKOBbIE IPaHU pacue€THON MUpaMM/Ibl IPOAABIMBAHNUS, IO GOpMYIIe

F;W = Z RSW'ASW" (1 09)

rae R, He JOJDKHO ITPEBBINIATH 3HAYECHHUS, COOTBETCTBYIOILETO apMaType Kinacca A-I.
ITpu ydere nonepedHoii apMarypsl 3HadeHue I, 1NomkHO ObITh HE MeHee 0,5 F) .

[Tpu pacronoxeHn XOMYTOB Ha OTPaHUYEHHOM y4YacTKe BOJIHM3H COCPEIOTOUEHHOTO Tpy3a
IPOU3BOANTCS JONOJTHUTEIBHBIA PacyeT Ha POJABIMBAHUE TUPAMHJIBI C BEDXHIUM OCHOBAaHHEM,
PacIoOJIOKEHHBIM 10 KOHTYPY Y4acTKa C IONepeyHor apMatypoi, u3 yciaosus (107).

[Tonepeunast apMaTypa J0JDKHA YAOBICTBOPATH TPEOOBaHMSM II. 5.29.

Pacuyet Ha oTpHIB
3.43. Pacuer Kene300€TOHHBIX OJJIEMEHTOB Ha OTPBIB OT JCHCTBUSA Harpy3KH,

NPUIOKEHHOM K €ro HIDKHEH IpaHu WM B Mpejaeiax BBICOTHI ero cedeHus (uept. 17), nomxeH
IIPOU3BOJUTHCS U3 YCIOBHS

Yepr. 17. Cxema ans pacuera
KeJIe300€TOHHBIX AJIEMEHTOB Ha OTPHIB

h
F 1—h—s <> R, A, (110)

0

rae F - orpeiBaromas cuia;



h,- pacCTOsIHHE OT ypOBHS IE€PEJayl OTPHIBAIONICH CHIIBI HA JIEMEHT JI0 LIEHTPA TAKECTH

CEYEHHUS MTPOJOJILHON apMaTyphl;
2R A, - cyMMa ONEPEYHbIX yCUIIHH, BOCIPHHUMAEMbIX XOMYTaMH, YCTaHABINBACMbIMH

AOIMMOJIHUTEJIBHO IO JJIMHE 30HBI OTPbIBA, paBHOﬁZ
a=2h +b,(111)

311eCh b - MMpPUHA IJIOMIAJKH TIepeaadr OTPHIBAOIICH CHITBL.
3HaueHus h, 1 b yCTaHABIMBAIOTCS B 3aBUCMOCTHU OT XapaKTepa U yCIOBUH MPUI0KEHUS

OTpPBIBAIOIIEH HArpy3KH Ha 3JEMEHT (Yepe3 KOHCOJIU, IPUMBIKAIOIINE JIEMEHTHI U JIp.).
Pacuer 3aknagHbIx qerasnei

3.44. Pacyer aHKepOB, MPUBAPEHHBIX BTABP K IJIOCKUM AJIEMEHTaM CTaJIbHBIX 3aKJIaTHBIX
I{eTaneﬁ, Ha HeﬁCTBHG 1/13r1/16a}01111/1x MOMCHTOB, HOPMAaJIbHBIX W CIBUT'alOIIUX CHJI OT
CTaTHMYECKON Harpys3Kd, PacIlOIOKEHHBIX B OJHOW IJIOCKOCTH CUMMETPUHU 3aKJIATHOW JeTallu
(uept. 18), MOMKEH MPOU3BOIUTHCS IO (hopmyIIe

Yepr. 18. Cxema ycunmii,
JEUCTBYIOIINX Ha 3aKJIaIHYIO J1eTalb

rae A, - cyMMapHas IUIOIIAJb IONEPEYHOIo CEUYEHHs aHKEPOB HanOoJiee HANPSHKEHHOTO

psaa;
N, - HauOoJIbIlIee PACTATUBAIOILEE YCUINE B OJHOM Psily aHKEPOB, PABHOE:!

N =ML N g3

z n

an

0., - CABHTAOLIEE yCUIINE, IPUXOIAIIEECS Ha OJIUH PsJl aHKEPOB, PABHOE:!

_0-0,3N,,

0., ; (114)

an



N - nHauGojblliee CKHUMAIOLIEE YCHIME B OJHOM psIy AHKEpPOB, OIpelelseMoe MO

an

bopmyne

v, =2 N 115

an

B ¢popmynax (112) - (115):

M, N, Q - COOTBETCTBEHHO MOMEHT, HOpMaJIbHasl U CABUTAIOLIAsI CUJIbI, IEHCTBYIOLINE Ha
3aKJIQJIHYI0 JIeTallb; MOMEHT ONPEAESIETCS OTHOCUTEIBHO OCH, PACIOJIOKEHHOW B INIOCKOCTH
Hapy>KHOW I'paHM IUIACTUHBI M IPOXOAAIIEH Yepe3 LIEHTP TAKECTH BCEX aHKEPOB;

n, - YUCIO PSAAOB aHKEPOB BJAOJb HANPABICHUS CABUIralOIIEH CHIIBL;, €CIM  He

an

obecrieunBaeTCsl paBHOMEpHas mepenaya capuraromeid cwibl Q Ha BCe PsAIbl aHKEPOB, TO MPHU
OIIPEIENICHUH CABUTaloero ycmus O, y4UThIBaeTCs He OoJiee YEThIPEX PsioB;

Z - pacCTOsSIHUE MEX]y KpalHUMU psilaMy aHKEPOB;

A - K03(hUIHEHT, OonpenesieMblii P aHKEPHBIX CTEPXKHSIX AUAMETpoM 8 - 25 MM s
TSDKEJIOTO U MEJIKO3epHUCTOro 0eToHOB kiaccoB B12,5 - B50 u nerkoro 6erona kiaccos B12,5 -
B30 mo ¢popmyie

4,753R, p
(1+0,154,, )R,

. (116)

HO TIpUHUMAaeMbIi He 6osee 0,7; 1Is TSHKETOTO U MEJTKO3EPHUCTOTO OETOHOB KilaccoB Bhimie B50
ko3 dunment A npuHUMaeTcs Kak Juii kiacca B50, a i nerkoro 6etoHa kiaccoB Beie B30 -
Kak 114 Kitacca B30;

3neck R, , R - B Mlla;

A, - II0IaAb AHKEPHOI'O CTEPKHs HanOoJIee HANPSKEHHOTO PsAla, CM2;

L - k03P bUIIUEHT, TPUHUMAEMBbII paBHBIM JIJIs1 OETOHA:

TSIIKETIOTO e 1,0

MEJIKO3EPHUCTOTO TPYIIIL:

e e e e e e e e e ettt et ettt ettt e ettt e et e e 0,8
ST Z S S 0,7
732 3T po /2300

(p,, - cpenHss IIOTHOCTb OeTOHa, KI/M3);

O - KO3 PUILUEHT, ONpeNeNIAeMbIi 1o hopmyJie

1

NIEN,

5= :
(117)

HO npuHUMaemsblii He menee 0,15;

N ,
3peck @ =0,3— npu N, >0 (umeeTcs npuxartue);

an

N ,
W= 0,65 npu N, <0(HeT npuxaTus); €clld B aHKEpaX OTCYTCTBYIOT PaCTATUBAIOIIUE

yCcuinsi, KOOQPUIUEHT O MPUHHUMAETCS PAaBHBIM CHHUIIC.



[Inomjanb ceyeHus: aHKEPOB OCTAIbHBIX PAJOB JOKHA MPUHUMATHCS PaBHOM IUIOLIAIU
CeueHMs aHKepOB HanloJiee HAPSHXKEHHOTO pAAa.

B dopmynax (113) u (115) nopmanmpHast cuima N CUHTaeTCs TOJIOKUTEIBHOU, €CITU
HampaBlieHa OT 3aKJIagHON AeTanu (cM. uept. 18), U oTpullaTenbHOM - ecliu HampaBlieHa K Hell. B

Cclly4asx, Koraa HOpMalbHble ycwius N, u N, , a Takke caBurarouee ycunme Q= TpH

an?

BbrynciieHnn mo (opmynam (113) - (115) monyvaroT oTpunatenbHble 3Ha4YeHUs, B (Gopmymax
(112) - (114) u (117) ux npuHUMAOT paBHBIMU HyJ0. Kpome toro, ecniu N, momydaer

an
OTpHUIIATENBHOE 3HaUeHHE, TO B popmyne (114) npunumaercst N, = N.

[Ipu pacrnosnioxeHun 3akiagHON AeTaid Ha BepxHEH (Mpu OETOHMPOBAHMM) TTOBEPXHOCTH
u3zienus Ko>pQUIUenT Jisam6aa ymenbinaetcs Ha 20%, a 3HadeHHe N, NPUHUMAETCS PaBHBIM
HYJIIO.

3.45. B 3aKJIaIHOM JIeTaJId C aHKEpaMH, MPUBAPEHHBIMU BHAXJIECTKY IOJ yIJIoM OT 15 1o
30°, HaKJIOHHBIE aHKEpa PACCUUTHIBAIOTCS Ha JelicTBUe casuraromiei cuisl (mpu Q > N, rae N -
OTphIBatoIas cuia) mo gopmyie

—0,3N,
_Q-03N, 1; “(118)

an,inc
s

rac A - CyMMapHas 1ioumab MnmorncpeuyHoro CCUCHUA HaKJIOHHBIX aHKCPOB,

an,inc

N, -cM. 1. 3.44.

[Ipu 3TOM TOJIKHBI yCTaHABIMBATHCSI HOPMAJIbHBIE aHKEpa, pacCUUThIBaeMble 1o GhopMylie
(112) npu 6 = 1,0 u npu 3Hauenusx Q, , paBHbIX 0,1 cABUraroOLEro ycunus, onpeaensieMoro no
dopmyie (114).

3.46. KoHCTpyKIMSI CBApHBIX 3aKJIAJIHBIX JIETAIECH C MPUBAPEHHBIMU K HUM 3JIEMEHTaAMH,
nepealoMMi Harpy3Ky Ha 3aKJIagHble JeTajiu, JOJDKHA o0ecredrBaTh BKIIOUEHUE B PaboTy
AQHKEPHBIX CTEP)KHEH B COOTBETCTBUU C IMPHUHATOM pacueTHOM cxemoil. BHeliHuwe 3j1eMeHThI
3aKJIaIHBIX JIETANCH U WX CBApHBIC COCIUHEHHS paccuuThiBaroTcs cornmacHo CHull I1-23-81%.
[Ipu pacuere miacTuH U (HacOHHOrO MPOKAaTa Ha OTPHIBAIOLLYIO CHIIy NMPUHUMAETCS, YTO OHU
HIAPHUPHO COEJUHEHbl C HOPMAJIbHBIMU aHKEPHBIMHU CTepKHAMH. Kpome TOro, ToiiuHa
MJIACTUHBI t PaCUETHOW 3aKJIAJIHOW JIETAJIU, K KOTOPOW MPUBAPUBAIOTCS B TaBp aHKEpa, JOJDKHA
MIPOBEPSTHCS U3 YCIOBUS

R
120,25d,, =, (119)

5q

riae d, - IMaMeTp aHKEPHOTrO CTEPKHs, TpeOyeMBlil 110 pacyery;
R, - pacueTHOE CONPOTUBIICHUE CTaJIK Ha cpe3, npuHuMaemoe corsiacHo CHull 11-23-81%.

[Ipy mpuMeHEHHM THUIOB CBAapPHBIX COCIUMHEHUH, OOECIEUMBAIOIIUX OOJBIIYIO 30HY
BKJIIOYEHUS IUIACTUHBI B pabOTy MpH BBIPbIBAHUM U3 HEE AaHKEPHOTO CTEpXKHA, U
COOTBETCTBYIOIIEM OOOCHOBAHUHM BO3MOXKHA KOppeKTHpoBKa ycioBus (119) ans 3tux cBapHbIX
COCIUHEHU.

TonumHaa MIACTHHBI JODKHA TAKXKE YAOBJIETBOPATH TEXHOJIOTHYECKUM TPEOOBAHHSM IO
CBapKe.

PACYET KEJIEBOBETOHHBIX 3JIEMEHTOB HA BBIHOCJIMBOCTD

3.47. Pacder Xene300€TOHHBIX SJIEMEHTOB Ha BBIHOCIWBOCTH IPOU3BOJUTCA IYTEM
CpaBHEHMs HamnpsHKeHUH B OETOHE U apMmarype C COOTBETCTBYIOIIUMH PaCUETHBIMU



CONPOTUBJICHHAMH, YMHOKEHHbIMH Ha Kod(pduiueHTsl ycnoBuil paboTel y,, U V5,

IPUHUMAEMbI€ COOTBETCTBEHHO MO Tabu. 16 m 25*, a mpu HalMuuM CBapHBIX COEJAMHEHUN
apMatypsl - TaKke Ha K03(QGULUEHT YCI0BUHA paboTsl ¥, (cM. Tabs. 26%*).

Hanpsokennss B OeToHe W apMarype BBIYMCISIOTCS Kak s ympyroro Ttena (1o
MIPUBEJICHHBIM CEUCHHIM) OT JCHCTBUS BHEIIHUX CUJI M YCUJIUS TIPEABApUTEIIbLHOTO 00xatus P.

Heynpyrue nedopmamuu B ckaToil 30HE O€TOHA YYHUTHIBAIOTCA CHIKEHHUEM MOJIYJIs
yOpyrocTu 0eToHa, mpuHUMas Kod((UIIMEHTHI MPUBEACHHS apMaTyphl K OETOHY «' paBHBIMHU
25,20, 15 u 10 g 6eroHa xitaccoB coorBercTBeHHO B15, B25, B30, B40 u BrIiiIE.

B ciydae, eciu He cobmonaercs ycnosue (140) npu 3ameHe B HeM 3HadueHus R, Ha R

t,ser bt °
TJIOIIAh TPUBEACHHOTO CEUCHHS OTpeIessieTcsl 0€3 yueTa pacTsHyTOW 30HbI O€TOHA.
3.48. Pacyer Ha BBIHOCIIMBOCTb CEUYEHHMM, HOPMAJbHBIX K IPOJOJIBHOM OCH 3JIEMEHTAa,
JIOJKEH TTPOU3BOAUTHCS U3 YCIIOBUM:
IIJIA coKaToro OeToHa

<

O-b ,max

R .
" (120)

JUISL PaCTSIHYTOM apMaTypbl

<R
O-x,max R (121)

race
O-b,max > O

smax MaKCUMaJIbHbIE HOPMAJIbHBIE HAIPSKEHUSI COOTBETCTBEHHO B CXKATOM
OeToHE U B pacTsHYTOI apmaType.

B 30He, nmpoBepsiemMoii 10 c:kaToMy OETOHY, NMPU JEHCTBUM MHOTOKPATHO MOBTOPSAOIIEHCS
HArpy3Kku cliefiyeT n30eratb BO3SHUKHOBEHHS PAacTATUBAIONMX HampshkeHuil. Cxkaras apMatypa
Ha BBIHOCJIUBOCTb HE PACCUUTHIBACTCS.

3.49. Pacuer Ha BBIHOCIMBOCTb CEUEHHW, HAKIOHHBIX K IPOJOJIBHOM OCH 3JIEMEHTAa,
JIOJDKEH TPOU3BOJUTHCS M3 YCJIOBHS, 4YTO PABHOJCHCTBYIONIAS TJABHBIX PACTATUBAIOIINX
HaIpsOKEHUM, JEHCTBYIOIIMX HAa YPOBHE LIEHTPA TSHDKECTH NMPUBEACHHOIO CEUYEHUs, MO JJIMHE
AJIEMEHTA, OJDKHA OBITh MOJIHOCTHIO BOCIIPUHATA MONIEPEUYHON apMaTypol MPH HANPSKEHUSX B

Hell, paBHBIX CONPOTUBICHUIO R , YMHOXEHHOMY Ha KO3()(HIHMEHTH! ycloBuil paboThl y, H
V.4 (cM. TAOM. 25% 1 26%).

Jl1st 371eMEHTOB, B KOTOPBIX MONEpeyHasi apMaTypa He MpelyCMaTpUBAETCsl, 10JIKHbBI ObITh
BBINIOJIHEHbI TpeOoBaHus 1. 4.11 npu 3amene B ycinoBusix (141) u (142) pacueTHbIX
COIIPOTHBJIEHUH OeToHa R, = U R COOTBETCTBEHHO PAaCUYETHBIMU COIPOTHBICHUSAMH R, U

b,ser bt ,ser

R,, , yMHOXKCHHBIMU Ha KO3 (QULUEHT yClI0BUN paboThl y,, (cM. Tabm. 16).

4. PACYHET OJIEMEHTOB XKEJIE3OBETOHHbIX KUOHCTPYKL[I/Iﬁ
I10 ITPEAEJIBHBIM COCTOAHUAM BTOPOU I'PYIIIIbI

PACYET JKEJIE3BOBETOHHbBIX 9JIEMEHTOB
10 ObPA3OBAHUIO TPEHIVH

4.1. )Kenez00eToOHHBIE AJIEMEHTHI PACCUNTHIBAIOTCS 110 OOPA30BaHUIO TPEIIHH:
HOPMAJIBHBIX K IIPOJIOJIBHOM OCH 3JIEMEHTa;
HAKJIOHHBIX K HpOI[OJII:HOﬁ OCH JJIEMCHTA.

Pacuet no o6pa3oBaHuIo TpEIIMH,
HOPMAJIBHBIX K POJIOJIBHOM OCH 3JIEeMEHTa



4.2. JInst u3rubaeMpIX, paCTSIHYTBIX U BHEIIEHTPEHHO CXKATBIX JKEIE300€TOHHBIX 3JIEMEHTOB
YCI/IJ'II/Iﬂ, BOCHpI/IHI/IMaGMLIe HOpMaJH)HBIMI/I K HpOI[OJII:HOﬁ OCU CCUCHHUAMU HpI/I O6pa3OBaHI/II/I
TPEIINH, ONPEICISIOTCA HCXOS U3 CICTYIOUIUX MOJOXKECHHUH:

ceueHus rmociie aehopMalii OCTarTCs IOCKUMH,
HanOOJIbIIIEe OTHOCHTENILHOE YAJIMHEHHE KPaWHEro pacTSHYTOrO BOJIOKHA OETOHA pPaBHO
2R, ../ E,;

HamnpsDKEHUsT B OETOHE CXKaTOW 30HBI (€CTM OHAa HMMEETCS) OMPENESIOTCS C YY4EeTOM
YOPYTUX WM HEeynpyrux aedopmanmii 6eToHA, MPU STOM HAIWYHE HEYNMpYyrux aedopmanuii
YUUTHIBACTCSI YMEHBIICHUEM SJPOBOTO PACCTOSHUSA T (CM. 1. 4.5);

HampsDKeHUsT B OETOHE pPACTSAHYTOW 30HBI pACIpelelieHbl PAaBHOMEPHO W PAaBHBI 110
BEJIMYMHE R,

bt ,ser >

HaNpSDKCHUST B HEHANpPSTacMON apMaType paBHBI alreOpanveckoil CyMMe HamlpsHKCHHH,
OTBCUAIONIUX TPHUPANICHHUIO Je()opMaInii OKPYXKAroImero OSTOHA, M HAINPSHKCHHA, BBI3BAHHBIX
yCaJIKOH U TIOJI3y4YeCThiO OCTOHA,

HamnpsDKCHUS B HAmpsracMoOWd  apMaType PpaBHBI  alreOpandecko CcymMMme ee
NpEBApUTEILHOIO HANpPsHDKEHUsT (C y4eTOM BCEX IOTepPh) W HAINPSDKEHHS, OTBEYAIOIIEro
NPUPALICHHIO JeOpMaLnii OKpYIKArOIIero 6eToHa.

VYkazaHusi TaHHOTO IMyHKTa HE PACHpPOCTPAHSIOTCA Ha DJIEMEHTHI, PACCUMTHIBAEMbIE Ha
BO3JICCTBIE MHOTOKPATHO MOBTOPSIOIEHCS Harpy3ku (cM. 11. 4.10).

43. Tlpu onpenencHUHd YCWIWH, BOCIPHHUMACMBIX CCUCHHSMU O3JECMEHTOB C
MPEIBAPUTEIILHO HAMPSHKCHHON apMaTypoit 03 aHKepOB, Ha JIJTMHE 30HBI TIepeadun HAPSOKEHUS
[, (em. m. 2.29) npu pacuere no OOpa3OBAHMIO TPEILUMH JOJDKHO YYHTBIBATHCS CHIDKCHHE

NPE/IBAPUTEILHOTO HANPSDKEHUs B apMarype o,, ¥ O, IMyTeM yMHOXEHHs Ha KOd(PHHUUMEHT
7,5 COTJIACHO 103. 5 Tabi. 24*.

4.4. Pacuer mnpenBapUTEILHO HANPSDKEHHBIX IIEHTPAIBHO OOXKATBIX IKEJIE300€TOHHBIX
3JIEMEHTOB IPH LIEHTPAJIBLHOM PACTSHKEHUH CHIION N 0JKEH NPOU3BOIUTHCS U3 YCIOBUS

N<N

cre ?

(122)

rae N, - ycuiue, BOCIPUHMMAaeMOE CEYEHHEM, HOPMAJIBHBIM K IPOAOIBHOH ocu
3JIEMEHTa, TIPH 00Pa30BaHUU TPELIMH U ONpeessieMoe o hopmyJie

N,. =R, (4+2a4)+P.

cre — Tbt,ser

(123)

4.5. Pacuer m3ru0aembIX, BHELIEHTPEHHO CXaTbIX, a TAKXKE BHELEHTPEHHO PACTSHYTBIX
3JIEMEHTOB 110 00Pa30BaHUIO TPEIIUH IIPOU3BOIAUTCS U3 YCIOBHS

M <M, (124)

cre ?

rne M - MOMCHT BHCHIHUX CHJI, PaCIIOJOXCHHBIX TII0 OIAHY CTOPOHY OT

,
paccMaTpUBaEMOro CEYEHMs, OTHOCUTEIBHO OCH, NApaJljIeJIbHONW HYJIEBOM JIMHUU U IPOXOAAIIEH
4yepes3 SAAPOBYIO TOUYKy, HauOojiee yAalCHHYI0 OT pacTAHYTOM 30HBI, TPEHIMHOOOpa3oBaHHE
KOTOPOH IIPOBEPSAETCS;

M .- MOMEHT, BOCIIPMHUMAEMbBIN CEYEHHEM, HOPMAJILHLIM K IIPOJOJIBHOM OCH DJIEMEHTA,

npy 00pa30BaHUM TPEUIMH U ONpeessieMblil o popmyIie

M R, W, tM

cre — “lbt,ser’” pl — "

(125)



T

3aecb M ., - MOMCHT yCHIIHA P oTHOCUTENBHO TOM K€ OCH, YTO U I onpeAenenus M

3HAK MOMEHTa OIpeAessieTcsl HampaBieHneM BpameHus ("Turroc”" - Korja HarpaBieHUs
BPALCHUS. MOMEHTOB M, # M, HPOTUBOMONOXKHEL, "MHHYC" - KOrJa HAIPaBICHUS
COBIIAJAIOT).

Ycunue P paccmaTpuBaror:
JUISL TIPEJIBAPUTEIIBHO HANPSKEHHBIX 3JIEMEHTOB - KaK BHELIHIOIO C)KUMAIOLIYIO CHILY;
JUI 3JIEMEHTOB, BBIMOJHAEMBIX O€3 IMpPeJBapUTENILHOTO HANPSKEHUS, - KaK BHELIHIONO

PACTATHBAIONIYIO CHITY, ONpeenseMyto o Gpopmyie (8), IpUHUMas HANpsHKEHUs O, U O, B

HEHANpATraeMoil apMaType YUCICHHO PaBHBIMH 3HAUCHHSM IMOTEPh OT yCaakKH OeToHa Io 1mo3. 8
Tabm. 5 (Kak [y apMaTypbl, HATATUBAEMOW Ha YIIOPHI).
3HaueHue M, ompenensercs 1o GopMyiam:

JUTSI I3rU0aeMBbIX JIEMEHTOB (4uepT. 19, a)
M, =M ;(126)
JUTSL BHELIGHTPEHHO C)KATBIX 3JIEMEHTOB (4epT. 19, 0)
M, =N(e,—r);(127)
IUTsL BHEIICHTPEHHO PACTSHYTHIX 3JIeMEHTOB (4epT. 19, B)
M, =N(e,+r); (128)

3HaveHust M, ONpeNeIsIoTCsL:

IIpU pacyeTe 0 00pa30BaHUIO TPEIIUH B 30HE CEUEHUs, PACTIHYTON OT ACHCTBUS BHELIHUX
Harpy3oK, HO C)KaTOH OT ACWCTBUS yCHJIUsS NpeaBapuTelbHOro ookatus (cMm. uept. 19), mo

dbopmyre

M, =P(e, +r); (129)

p

IIpU pacyere 1Mo oOpa30BaHUIO TPEIIMH B 30HE CEYEHUS, PACTAHYTON OT ACUCTBUS YCHIIUS
npeaBapuTesbHOro ookarust (uept. 20), mo dhopmyre

M, =P(e,,~r).(130)
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UYepr. 19. CxeMbl ycuinuii 1 3MI0pHI HANPSKEHUH B IONIEPEUYHOM
CEUEHUHM IJIEMEHTA IIPU PacyeTe ero 1o 00pa3oBaHUIO TPELIHH,
HOpPMAaJIbHBIX K IPOJIOJIBHOM OCH 3JIEMEHTA, B 30HE CEUEHUS,
pacTSIHyTOM OT JEUCTBUS BHEUIHUX HArpy30K,

HO C)KAaTOM OT JACWCTBUS YCHIIUS MPEABAPUTEIHHOTO 00KATHS
a - pu u3rude; O - MpU BHELICHTPEHHOM C)KaTHH;

B - [IpY BHELICHTPEHHOM PacTsDKEHUU; | - ApoBas TOUKa;

2 - UEHTp TSHKECTU IIPUBEIECHHOIO CEYCHUS

A's Ry t, ser
L= T
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Yeprt. 20. Cxema ycumamil 1 snropa HarpsHpKEHUH B TOIIEPEYHOM
CEUEHUHM IJIEMEHTA IIPU PacyeTe ero 1o 00pa3oBaHUIO TPELIHH,
HOpPMAaJIbHBIX K IPOJIOJIBHOM OCH 3JIEMEHTA, B 30HE CEUEHUS,
pacTAHYTOM OT JeMCTBUS yCUIINA IPEIBAPUTEILHOIO 00XKaATUS
1 - anpoBas TouKa;

2 - LIEHTp TSKECTH NPUBEIEHHOIO CEUSHMUSI

B ¢opmymax (127) - (130):

I - paCCTOAHUC OT LCHTPA TSXKCCTHU MPUBCACHHOTO CCUHCHUA NO H,Z[pOBOfI TOYKH, HaH6onee
YAQICHHON OT PACTSHYTOM 30HBI, TPEIIMHOOOpAa30BaHUE KOTOPOI POBEPSETCS.

3Hauenue r onpeaAcIACTCA IJIA 9JICMCHTOB!

BHELIEHTPEHHO CKaThIX, HM3rM0aeMbIX MpPEIBAPUTENIbHO HANpPSIKEHHBIX, a TaKkKe s
BHELIEHTPEHHO PACTAHYTBIX, €CJIU YAOBIECTBOPSIETCS YCIOBUE

N <=P, (131)

o hopmyie



BHEIICHTPEHHO PACTSHYTHIX, €CJIA HE YI0BIIeTBOpsieTcs ycnosue (131), mo gpopmyne

w

pl

r:A+2a(AA_+A;);

(133)

M3ru0aeMbIX, BHITIOTHIEMBIX 0€3 MPeABAPUTEIBHOTO HAMPSHKEHUS apMaTyphl, 1o Gpopmyre

=—W’Ed .(134)
red
B dopmynax (132) u (133):
p=1,6-—2,
b,ser (135)

HO npuHuMaeTcs He meHee 0,7 u He 6onee 1,0;

3[IECh O, - MAKCUMaJIbHOE HANpPSDKEHUE B CKATOM OETOHE OT BHEIIHEH HAarpy3Ku M yCUIIHUs
MNpEaABApUTCIIBHOTO HAMNPSIKCHUA, BBIYHUCIIACMOC KaK I YIPYroro TC€ja IO IMPUBCACHHOMY
CEUYCHHUIO;

W, - onpenensercs COrnacHoO yKa3aHUsM IL. 4.7,

JUisi  CTBIKOBBIX CEUYEHHMH COCTaBHBIX M OJOYHBIX KOHCTPYKIMH, BBINOJIHSIEMBIX Oe3
IPUMEHEHHS KJes B IIBaX, PH pacdyeTe UX 1o 00pa3oBaHUIO TPEUIHH (Ha4aly pacKpPBITHS IIIBOB)
3HayeHue R,, . B Gopmynax (123) u (125) npuHrMaeTcsi paBHbIM HYJIIO.

bt ,ser
4.6*. Ilpu pacuere 1mo oOpa30BaHMIO TPEIIMH AJIEMEHTOB HAa y4acTKax C HadaIbHBIMHU
TpelrHaMu B ckatoit 30He (cMm. m. 1.18) 3HaueHwe M __ U1l 30HBI, PACTSHYTOM OT IEHCTBUS

crc
BHEIIHEH Harpys3ku, ompeneneHHoe 1o ¢opmyne (125), HeoOXoaMMO CHUXKATh Ha
AM, =M, .

Koadduuuent A onpenensiercs no popmyse

0,9

5 j(l—(pm),

/1=[1,5_ (136)

IpUYEeM IpU NOJYyUYEHUU OTPHULIATEIbHBIX 3HAUEHUN OH IPUHUMAETCS PaBHBIM HYIIIO.

B dopmyne (136):

@, - onpeznenderca no Qopmyne (168) nnsd 30HBI ¢ HadadbHBIMU TPELIMHAMH, HO
npuHumaetcsa He menee 0,45;

HO He Oounee 1,4;



3/1€Ch y - PACCTOSIHUE OT LIEHTpa TSAKECTHU MPUBEJCHHOIO CEYEHHS J0 KpalHEero BOJIOKHA
0eToHa, paCTSHYyTOI'0O BHEILIHEH Harpy3Kou.

JUisi KOHCTPYKIMI, apMUPOBAHHBIX ITPOBOJIOYHOM apMaTypOll M CTEPKHEBOM apMaTypou
kiacca A-VI u A1-VII, 3Hauenue ¢ , nonydenHoe no ¢popmyie (137), camkaercs Ha 15%.

4.7. MOMEHT CONPOTUBIICHUS NIPUBEACHHOIO CEYEHHUS JUUIs1 KpailHEro0 pacTAHYTOIO BOJIOKHA
(C yueToM Heynpyrux aepopmaiuii pacTsHyToro 6erona) W, onpenensercs B IpeIonoKeHIH

OTCYTCTBUS NPOJOIbHOM cuiibl N U ycunus npeasaputesibHoro odxarus P mo gpopmyine

2L, +al,+all) ¢
= +

[ b0*
’ h—x (138)

[TonoxeHue HyJNeBOW JIMHUU ONPEAEIACTCS U3 YCIOBUSA

(h—x)Abt
2 (139)

Sz;o +(ZS;0 —aS,, =
4.8. B KOHCTPYKLHSAX, apMUPOBAHHBIX MPEIBAPUTEIILHO HAMNPSIKEHHBIMU 3JIEMEHTAMU
(manpumep, Opyckamu), MpU ONPEACICHUH YCWIMM, BOCHPUHHUMAEMBIX CEUYCHHSIMHU TpHU
o0pa3oBaHMM TPEIIMH B IMPEABAPUTEILHO HAMNPSHKECHHBIX D3JEMEHTaX, IUIOMAab CEeUeHUs
pacTsHyTOH 30HBI O€TOHA, HE IMOJBEepraeMas Ipe/BapUTEIbHOMY HANpPSDKEHUIO, B pacueTe He
YUUTHIBACTCS.
4.9. Tlpu npoBepke BO3MOXKHOCTH MCYEPIAHUS HECYIIEH CITOCOOHOCTH OJIHOBPEMEHHO C
oOpazoBanuem TpemyH (cM. 1. 1.19) ycunme, BOCIpHHMMAaeMOEe CEUYEHHEM IpH 00pa30BaHUU
TpelLyH, onpeaensercsa no gopmynam (123) u (125) ¢ 3ameHoi 3Hauenus R,, , Ha 1,2 R npu

t,ser bt ,ser

koo durmente y,, = 1,0 (em. m. 1.27).

4.10. Pacuer mo o0Opa3oBaHUIO TPEIIUH NpPU JIEHCTBUM MHOTOKPATHO MOBTOPSIOIIEHCS
Harpy3Ky IPOU3BOJUTCS U3 YCIOBUS

o, <R,

w7 (140)

rae o,, - MAakKCHMAJIbHOC HOPMAJIBHOC PACTATIABAIONICC HAIIPSIAKCHUC B 6eTOHe,

OIpEEIIAEMOE COTIACHO yKa3aHUsM II. 3.47.

PacueTHOe compoTuBieHHE OETOHA PACTKEHUIO R, B dopmyny (140) BBOmuTCS C

t,ser

K03((OULUEHTOM yCIOBUl paboThl J,, , IPUHUMAEMbIM 110 Tabu1. 16.

Pacuet no o6pa3oBaHuIoO TpEIIMH,
HAKJIOHHBIX K TIPOJIOJIBHOM OCH 2JIEMEHTa

4.11. Pacuer 1o O6p830BaHI/IIO TPCIIHH, HAKIIOHHBIX K HpOI{OHBHOﬁ OCH 2JICMCHTA, JOJIXKCH
IMPOU3BOANTHCA U3 YyCIIOBUA

O-mz‘ S7/174 R

bt,ser (141)

rae y,, - kKodbpuuueHt ycinoBuil paboTbl 6eroHa (cM. Tabn. 15), ompexpensemslili 1o
dbopmyiie



1 - O-mc /Rb ser
Voa = :
0,2+aB
(142)

HO He Oonee 1,0;

371eCh ¢ - KOA(QUIMEHT, IPUHUMAEMbIl paBHBIM /17151 OeTOHa!
L U (e i 0,01
MEJIKOBEPHUCTOT'O, JIETKOTO U SUEUCTOTO . ¢ v v v v o oo oo oo vvnennn 0,02

B - xiiacc GeToHa 1o npoyHocTH Ha cxkarue, MIla.
3Hauenue aB cienyet npuHUMarh He MeHee 0,3.
3HaueHMs INIaBHBIX PACTATMBAIOIINX U IVIABHBIX COKUMAIOLIMX HANPSOKEHUH B O€TOHE O, U

o, OIPEIEINAI0TCS 1o Gpopmyie

mc

2
_O-.X+O-y+ Gx_o-y + 5
O-mt(mc) - 2 - 2 Txy >

(143)

rac o, - HOPMAJIbHOC HaANpPsIXKCHUEC B OeToHE Ha IO AaaKeE, HepHeH,I[I/IKYJIHpHOﬁ

IPOJI0JIBHOM OCH 3JIEMEHTA, OT BHEUIHEW Harpy3KH U YCUINS NPeABapUTENbHOIO 00XKaTHS;
O, - HOPMAJIbHOC HANPsDKCHHE B OCTOHE Ha IUIOIIAJIKE, [TapajuIebHON MPOJOIBHON OCH

3JIEeMEHTa, OT MECTHOTO JIEHCTBUS OIMOPHBIX PEaKLUi, COCPETOTOUEHHBIX CHJI U pacIipeieICHHON
Harpy3kH, a TakXke yCHJIHMs 00XaTusi BCIIEACTBUE MPEABAPUTEIBHOTO HANPSIKECHUS XOMYTOB U
OTOTHYTBIX CTEPKHEW;

7, - KacaTelbHOE HAIPSIKCHHE B 0eToHEe OT BHEUIHEW HArpy3Kd M YCWIHA OOXKaTus

BCJICACTBHUEC IPCABAPUTCIBHOIO HAIPAKCHUA OTOTHY ThIX CTGp)KHGfI.
HanpsmceHI/m o, Gy u Z'xy OMPCACIIIOTCA KaK IJid YIPYyroro Teja, 3a HCKIHOYCHHEM

KacaTeJbHBIX HAIMPSDKEHUH OT JACHCTBHS KPYTSILIEr0 MOMEHTA, ONpeAesieMbIX Mo (Gopmyiam
JUIS TUTACTUUYECKOTO COCTOSIHUS DJIEMEHTA.
Hanpsokenust o, U o, NOACTaBIAOTCA B Gopmyiny (143) co 3nakom "mioc", eciau oHu

pacTsAruBaroIlue, U CO 3HaKOM "MuHYc", ecin coxumaronue. Hampsoxkenue o,, B Gopmyite (142)

IPUHUMAETCS 110 a0COIIOTHON BEJIMYMHE.
ITpoBepka ycnoBus (141) npousBoIUTCS B LIEHTPE TSHKECTH NPUBEACHHOTO CEUEHHs U B
MecTaX MPUMbBIKaHHUS CXKAThIX MOJIOK K CTEHKE JIEMEHTA TaBPOBOT'O U IByTaBPOBOI'O CEUEHUH.
[Ipu pacuere 37€MEHTOB € IpEIBAPUTENBHO HANPSDKEHHONW apMaTypoil 0e3 aHKepoB

JOJDKHO YYUTBIBATBCA CHHUIXCHUC MNPCABAPUTCIBHOIO0 HAIIPAKCHUA Usp u Usp Ha AJIWMHEC 30HBbI

nepenayn Hanpspkenust /, (em. 1. 2.29) nyTeM yMHOKEHHs Ha KOO(DOULUHMEHT y,; COIIACHO O3

5 Tabi. 24*.

4.12. Ilpu nelcCTBMM MHOTOKPAaTHO HMOBTOPSIOUICHCS HArpy3KH pacueT Mo O0pa3oBaHHIO
TPEUIMH JOJDKEH MPOU3BOJIUTHCS COrJACHO YKazaHusiM 1. 4.11, mpu 3TOM pacueTHble
CONpOTUBIIEHUsT O€TOHAa R, u R BBOJATCA € KOA(GGHULUEHTOM yCIOBUH palboTel J,,,

t,ser b,ser

IPUHUMAEMBbIM 110 Tab. 16.

PACYET XKEJIE3BOBETOHHBIX 2JIEMEHTOB
ITO PACKPLITHUIO TPEILIMH

4.13. JKene300eTOHHbIE 3JIEMEHThI PACCUUTHIBAIOTCS IO PACKPBITHIO TPEILLIUH:
HOPMAaJIbHBIX K MPOJI0JIbHON OCH JIEMEHTA;
HAaKJIOHHBIX K IIPOAOJIBHOM OCH JIEMEHTA.



Pacuer 1o packpbITHIO TpEUIUH,
HOPMAaJIbHBIX K ITPOJOJIBHOM OCH 3JIeMEHTa

4.14. UlupuHy pacKpbITHs TPELUIMH, HOPMAJIbHBIX K MPOJOJBHONW OCH 3JIEMEHTa d,. , MM,

cre ?

clleqlyeT onpeaensaTh no Gpopmyiie

a, =8¢, 77;“ 20(3,5-100 1) d,

* (144)
rae 0 - KodppUuuueHT, IPUHUMAEMBbI PaBHBIM ISl SJIEMEHTOB:
M3TUOAEMEIX UM BHELIEHTPEHHO CXATBIX « vttt v vttt v vvsennennnnnnns 1,0
PACTSIHYTEIX  « o o o o o o s o o oo s ot o ooesessannnessannsessonesesseans 1,2
@, - K03 (HULMEHT, IPUHUMAEMBbIH PaBHBIM IIPU yUETe:
KpaTKOBPEMEeHHEX HaTrpPy30K n HENPONOJIKUTEJILHOTO IOeMCTBUS
IIOCTOSHHBEIX Y IJIMTEJIBHEIX HATPYBOK t v et o o oo v e v onnnnesennnns 1,00
MHOTOKPATHO I[OBTOPSKIENCS HATPY3KM, a TaKke OPOIOOJIXUTESILHOTO

OeMICTBMSA I[OCTOSHHEIX M IJIMTEJIbHEIX HATPy30K IJiS KOHCTPYKUUM
u3 OeToHa:

TAXEJIOTO :
€CTECTBEHHOM BJIAXHOCTY « v v vt o e v oo v aeeneennnns o = 1,60 - 15mp0
1
B BOIOHACHIIEHHOM COCTOSHUM v o v o o oo oo s oo oesosonnnnessennns 1,20
P MONEPEMEHHOM BOIOHACBILUEHMUM M BEICYWMBAHUM & oo v e v e nnnns 1,75
MEeJIKOBEPHUCTOTO I'PYIIN:
B e e e e e e ettt et ettt et et e e e 1,75
Ot 2,00
2 1,50
JIETKOTO M TIOPMBOBAHHOTO &ttt v v v v v v oo eeeennnnnness He MeHee 1,50
STUCTICTOTO v v v e e o e o oo o oo aoeeenseeeneeeeneeeeeeeeeeeeeeeenens 2,50

3HAQ4YCHUC @, IJIsI MCJIKO3CPHHUCTOrO, JICTKOI'O, IIOPU30BAHHOIO H AYCHUCTOTO OCTOHOB B

BOJIOHACBHIIIICHHOM COCTOSIHUM YMHOXaloT Ha Kodpduuuent 0,8, a mnpu mnomnepeMeHHOM
BOJIOHACBILLIEHUU U BBICYLIMBAHUY - HA KOG GUIMEHT 1,2;
77 - K03 pULMEHT, TPUHUMAEMBII PABHBIM:

IIPpM CTEPXHEBOM apMaType NepMOOMYECKOTO HPOOUIIT . ......... 1,0
" CTEPXHEBOM aAPMATYPE TUIAIKOM & v v e v v o v o e oo s onenneesonnnns 1,3
"  [OPOBOJIOUHOM apMaType MNepUuoOOIMUYeCKOTO Npodmiisa
VI KAHATAX « o e oo oo oo oeneneneneneneneeeneneeneeeeeeeeneeeeans 1,2
" DJIAIKOV QPMATYDPE e o v o o oo ot s o oonossonnnssssonnsesssansss 1,4

O, - HaINpsKCHWE B CTEPKHAX KpalHero psjaa apmarypsl S Wi (OpU  HaJIW4dU
IPEBApUTENBLHOIO HAIIPSDKEHMsI) NMPHUPAIIEHUE HaNpsHKEHUH OT JEHCTBMs BHEIHEH HarpyskH,
OIpEAEIIAEMOE COTTIACHO YKa3aHUsAM II. 4.15;

M - K03 pumeHT apMUpPOBaHUS CEYCHHS, IPUHUMAEMBI PaBHBIM OTHOIICHUIO TUTOIIAIN
CEUCHHUs apMaTypsl S K IJIOMAAU ceueHUs: OeToHa (Ipu paboueii BeicoTe /i, U 0€3 yueTa CxKaThIX
CBECOB I10JIOK), HO He Oonee 0,02;

d - tmameTp apMatypsl, MM.

Jlis 37IE€MEHTOB, K TPEUIMHOCTOHMKOCTH KOTOPBIX TNPEABABISIOTCS TpeOoBaHus 2-i
KaTeropuy, MUPUHA PACKPBITHUS TPEIIUH ONpEAEIsAeTcs OT CyMMAapHOIO JEMCTBUS MMOCTOSHHBIX,
JUIUTENIBHBIX U KPAaTKOBPEMEHHBIX HAarpy30K npu kodddumuente ¢, = 1,0.

JUist 3IEeMEHTOB, K TPEUIMHOCTOHMKOCTH KOTOPBIX TNPEABABISAIOTCS TpeOoBaHus 3-i
KaTeropuy, HIMPUHA MPOAOJDKUTEIBHOIO PACKPBITHA TPELIMH OIpelesseTcss OT JelcTBUs
INOCTOSIHHBIX M JUIMTENBbHBIX Harpy3ok mpu koddoumuentre ¢, > 1,0. Illupuna

HCIIPOAOJIKUTCIIBHOT'O PaCKpbITHUA TPpCIINH OIIPCACIIACTCSA KakK CymMMa IIAPUHBI



IPOJODKUTEIBHOTO  PACKPBITHSI W MPUPALLEHUS ILIUPUHBI  PAcKpbITUS OT  JIEHCTBUS
KPaTKOBPEMEHHBIX HArpy30K, onpeaensgeMoro npu kodddunuente ¢, = 1,0.

[IupuHa packpbITHs TpeluH, ompexaenaeHHas no ¢opmyne (144), xoppekrtupyercs B
CJIEIYIOUINX CITy4asix:

a) ecly LEHTP TSHKECTU CEYEHUs CTepXKHEeW KpalHero psja apmarypbl S H3rubaembix,
BHEIEHTPEHHO CIKATBIX, BHEIEHTPEHHO PACTSAHYTHIX MPH ¢, >= 0,8 /4, 51€MEHTOB OTCTOUT OT

Haubosee PacTSIHYTOrO BOJIOKHA Ha paccTossHMU a, > 0,2h, 3HadeHue a,, MOKHO OBITH

YBEIMYEHO ITyTeM YMHOKEHUS Ha KO3(QGHULNEHT O, , PaBHBIN:

a
2072—1
=5
(145)
Y IpUHUMAaeMbIii He OoJee 3;
0) U1 M3rnOaeMbIX U BHEIICHTPEHHO CHKATBIX DJIEMEHTOB U3 TSHKEJIOTO M JIETKOTO OETOHOB
npu 4 <=0,008 u M, , <M, mupHHy PaCKpBITUA TPEIIMH OT HENPOIOIKUTEILHOIO IEHCTBUSA

BCCX HAI'pYy30K AOIIYCKACTCA OIPCACIIATH 1O JIMHEMHOM HHTCPHOJSIONN MEXAY 3HAYCHUCM 4, =

0 Ipu MOMCHTC M e W 3HAUCHHUEM a BBIYHUCJICHHBIM COINIACHO YKa3aHHUAM HACTOSALICTO

cre ?
yHKTa 11pu MOoMente M, = M, +ybh’R,, ., tae w = 15 ua/n, Ho e Gonee 0,6. [Ipu stOM
mrpruHa MTPOAOJDKUTCIIBHOTO PACKPBLITHUA TPCHIMH OT I[eI\/'ICTBI/IH IIOCTOAHHBIX W JJIMTCIIBHBIX
Harpy3oK OIpeJENseTcsl IMyTeM YMHOXEHMs Hail[JleHHOro 3HaueHusl a,, OT JeHCTBHSA Bcex
Harpy3oK Ha OTHOLIEHHE

@11(Mr1 _Mrp)/<M72 _Mrp)’

M,.
rae ¢, =1,8¢,—*=, HO HE MEHEE @, .

Mr2
3nech p, 1 - TO Ke, uTo U B hopmyuie (144);
M

BCEX HArpy3ok (cM. 1. 4.5);
B) JIJISl DJIEMEHTOB M3 JIETKOTO W MOPU30BAaHHOTO OETOHOB KiaccoB B7,5 u Hibke 3HaueHUE
a.,. NOJKHO OBITH yBenuueHo Ha 20%.

.1» M ,,- MOMeHTBI M, COOTBETCTBEHHO OT JCHCTBHUS IOCTOSHHBIX U JJIMTENBHBIX U OT

4.15. HanpsikeHust B pacTAHYTOW apMaTrype (MM NPUPALICHUS HANPSHKEHUH) O, JOJIKHBI

OTpeAeNAThCA Mo (popMysam sl SIEMEHTOB:
[EHTPAJIBHO PACTSIHYTHIX

N-P
GS = A )
* (146)
N3rn0aeMBbIX
M-Plz-
L _M=P(=e,)
: Az
(147)

BHELIEHTPEHHO C)KaThIX, a TAK)KE BHELICHTPEHHO PAcTAHYTHIX Ipu e, ,, = 0,84,



(148)

Jlis  BHELIEHTPEHHO pPAcCTAHYTHIX DJJIEMEHTOB npu ¢, < 0,84, 3HayeHue curma
ompegensiercss no ¢opmyne (148), npunumas z=z_ (rae z, - pacCTOSIHUE MEXIY LEHTpaMH
TSOKECTH apMmatypsl S u S').

Jlj1g 371eMEHTOB, BBINOJIHAEMbIX 0€3 IPEIBapUTEIBLHOTO HAIPSKEHUSI apMaTyphbl, 3HAaUEHHE
YCUJIUS TIpEeJIBApUTENIBHOr0 00kaTus P nomyckaeTcst IpMHUMAaTh paBHBIM HYJIIO.

B ¢opmyne (148) 3nak "rumroc" mpHHUMAeTCs MPU BHEHEHTPEHHOM DPACTSHKEHWH, a 3HAK
"MHUHYC" - MpU BHEUEHTPEHHOM CaTuu. [Ipum pacnonokeHuHn pacTAruBaIOIIECH MPOAOIBHOMN
cuibl N MekIy LEHTpaMu TsHKECTH apMarypel S M S' 3HaUeHHE e, IPHHUMAETCA CO 3HAKOM
"Munyc".

B dopmynax (147) u (148):

Z - PacCTOSTHUE OT LIEHTPA TSDKECTH IUIOLIAN CEYEHUS apMaTypbl S 10 TOUKU IIPUIIOKEHUS
PaBHOAEUCTBYIOLIECH yCHIIMI B CXKAaTOM 30HE CEUEHUs HaJl TPEIIMHOMW, ONpEeieMOe COTIacHO
yKazaHusM 1. 4.28.

IIpu pacnonoxeHun pacTSHyTOW apMaTypbl B HECKOJBKO PSAZOB IO BBICOTE€ CEUYCHUS B
U3ru0aeMbIX, BHELIEHTPEHHO C)KaThIX, & TAaK)K€ BHEIEHTPEHHO PACTAHYTHIX 3JIEMEHTaxX Mpu
€ 2 0,8h, Hanpsbkenus o, nojacuuraHupie 1o Qpopmynam (147) wu (148), nomKHbI

YMHOKaTbCsl Ha KOOQGULUUEHT O, , PaBHBIH:

_h-x-a,

" h-x-a’
(149)
rae x = &h, ; 3HadeHue & onpenensercs no popmyie (161);
a,, a, - PAacCTOAHUSA OT LEHTPa TSKECTH IUIOMIAJU CEYCHHs COOTBETCTBEHHO BCEH
apMatypsl S ¥ KpallHero psijia CTEp)KHEH 10 HanboJiee pacTIHYTOrO BOJIOKHA OETOHA.
3Ha4YeHNE HANPSDKEHUS O, + 0, , 4 IPH MHOTOPSIIHON PAcTAHYTON apmatype 8,0, +0,, He

AOJIKHO MPEBLINIATD R

s,ser *

Ha yuacTkax 3J€MeHTOB, MMEIOUINX HavaJbHbIC TPELIMHBI B cXaroil 30He (cM. m. 1.18),
3HAQYEHUE YCWIMA IIpPeJIBapUTENIBHOrO o0kaTust P ciegyeT cHukarh Ha BeIMUUHY AP,
ompezaenseMyto o Gopmyie

AP=24P, 150)

rae A ompenensercs no gopmyie (136).
4.16. 'myOuHa HayalbHBIX TPEIIMH /1, B CkaToil 30He (cM. m. 1.18) nomxHa ObITH HE

6ouee 0,54, .

3Hauenue /i, onpezaensercs mo popmyiie

h,.=h—(1,2+¢,)¢h,. (151)

3Hauenne ¢ onpezpenserca no ¢opmyne (161), ¢ - mo dopmyne (168) nns 30HBI C
HaYaIbHBIMH TPEIIMHAMHU.



Pacuer no packpbITHIO TPELIHH,
HAKJIOHHBIX K ITPOJIOJILHOM OCH 3JIeMEHTa

4.17. 1llupuHa pacKpbITHsl TpPELIUH, HAKJIOHHBIX K IPOAOJBHONM OCH 3JIEMEHTa, Npu

ApMUPOBAaHUU XOMYTaMH, HOPMAJIbHBIMU K HpOHOHbHOﬁ OCH, HOOJDKHaA OIPEACIIATBCS 110
dbopmyie
0’ 605)4/' dw 77
acrc :(pl d 4
E;ZK+OJ5E;U+2a/%)

’ (152)

rae ¢, - Ko3GGHULUUEHT, IPUHUMAEMBII PaBHBIM IIPU y4ETe:

KpaTKOBPEMEeHHEX HaTpPy30K n HENPOIOJIKUTEJILHOTO OerCcTBUS
IIOCTOSHHBEIX Y IJIMTEJIBHEIX HATPYBOK 4 v et o o oo oot ononnesonnnns 1,00
MHOTOKPATHO I[IOBTOPSWIENCS HATPy3KM, a TakKXe NPOIOJIXMTEJILHOTO
OeMCTBUS MOCTOSHHEIX UM IJUTEJIbHBEIX HAT'Py30K IJ9 KOHCTPYKLMNA
n3 OeTOoHAa:

TAXEJIOTO :
ECTECTBEHHOM BJIIAXKHOCTIL v v v v v o v o o oo oo e oo oeenenenenenens 1,50
B BOIOOHACHIIEHHOM COCTOSHMM v v v e o oo v o e v meenesneennennns 1,20
IIPpM IIOINEPEMEHHOM BOIOHACBILEHUM ¥ BECYLMBAHUM & oo ... 1,75
MEeJIKO3EPHUCTOI'O, JIETKOT'O, [OPMU30BAHHOTO, SYEMCTOIO - TO Xe,

uro u B Qopmysie (144);
17 - TO ke, uTo U B popmyuie (144);
d - TMaMeTp XOMYTOB;
E A

S . SW.

a = ) w:
E, a bs

Hanpsokenue B xoMyTax omnpenesnsercs 1no gpopmyiie

GW/ZQQ—QLls;
Ak

sw

(153)

3HA4YCHHUC HAIIPSKCHUSA O, HC JOJDKHO IIPCBBIIIATH R ;

s,ser 2

3neck Q u Q,, - COOTBETCTBEHHO Ji€Bas U IpaBas 4acTH ycioBus (84) mpu 3ameHe

3HaueHus R,, Ha R IpU 5TOM KO3 PULHUEHT ¢,, yMHO)KaeTcs Ha 0,8.

bt ,ser
IIpu orcyrcTBHM B paccMaTpUBaeMOM 30HE IEHUCTBHS IONEPEYHBIX CHJI HOPMAJIbHBIX

TpelInH, T.e. €clU BbINOJHSAETCS ycioBue (124), momyckaercsi y4HTHIBATh IOBBIIICHHE

nonepeuHoro ycuwiust O, , BOCIPUHUMAEMOT0 3JIEMEHTOM I10 pacueTy u3 yciuosus (141).

u R

b,ser

Pacuetnpie comporuBnenus R HE JOJDKHBI IMIPEBBIIATH 3HAYCHU,

bt ,ser
COOTBETCTBYIOIINX OeToHy Kiacca B30.

HJ'IH 2JIEMEHTOB U3 JIETKOro OETOHA Kjacca B7,5 1 HWXKC 3HAYCHUC a BBIYMCJIICHHOC I10

crc
dopmyie (152), nomxHo O6bITh yBenuyeHo Ha 30%.

[Ipu ompeneneHWM MHMPHUHBI HETPOIODKUTEIFHOTO W MPOJOJDKUTEIBHOTO PACKPBITHS
HAKJIOHHBIX TPEUIMH JIOJDKHBI YYUTBIBAThCs yKa3zaHus 1. 4.14 00 ydere AIUTEIBHOCTH JSHCTBHS
Harpys3okx.

PACYET XXEJIE3BOBETOHHBIX 2JIEMEHTOB
I10 3AKPLITHUIO TPEIIIMH



4.18. JKene300eTOHHbIE 3JEMEHTHI JOJDKHBI PACCUMTBIBATHCS IO 3aKPBITHIO (3aKaTHUIO)
TPELIHH:

HOPMaJIbHBIX K IPOJIOJIBHOM OCH 3JIEMEHTA;

HAaKJIOHHBIX K IPOJOJBHON OCH JIEMEHTA.

Pacuer 1o 3aKpbITHIO TPEIIVH,
HOPMaJIbHBIX K ITPOJOJIBHOM OCH 3JIeMEHTa

4.19. Ins obecriedeHust HAICKHOTO 3aKPBITHUS TPEIIMH, HOPMAIBHBIX K MPOJOJIBHOM OCH
AJIEMEHTa, MpPU JACUCTBUM TOCTOSIHHBIX M JUIMTEIbHBIX HArpy30K JOJDKHBI COOJIFOATHCS
clleyrouie TpeOoBaHus:

a) B HampsraemMoi apmatype S OT JAEWCTBUSA TOCTOSHHBIX, JUIMTEIbHBIX U
KPaTKOBPEMEHHBIX HAarpy30K HE JOJDKHbl BO3HUKaThb HeoOpaTtumble jAedopManuu, 4YTo
o0ecrieunBaeTcs: COOTIOICHUEM YCIIOBUS

+0. <0,8R.__,
GSp O-S §,ser (1 54)

rjIe o, - NpHUpallCHUE HANpPsDKEHHUs B HANpsraeMoi apmarype S OT IeHCTBHUsSI BHELIHHMX
Harpys3ok, onpenensemoe o popmymnam (146) - (148);

0) ccueHHEe DJIEMECHTAa C TPCIIMHOW B PACTIHYTOH 30HE OT JCHCTBHUS ITOCTOSHHBIX,
JUTUTEIBHBIX W KPAaTKOBPEMEHHBIX HArpy30K JOJDKHO OCTaBaThbCs OOXKAaThIM TIPH JACHCTBUU
IOCTOSHHBIX M JUIMTEIbHBIX HArpy30K C HOPMaJbHBIMHM HANpSDKEHUSMM CXKaTUs O, Ha

pacTsaruBaeMol BHEIIHMMHM Harpyskamu rpaHu siemeHta He MeHee 0,5 Mlla, npu stom
BEIMYMHA O, ONPEIEIAETCS KaK JUIsd YIPYroro Tena OT ACHCTBUS BHEUIHUX HArpy30K M YCHIIHsA

IpeBapUTENLHOIO 00KaTHS.
4.20. 1is1 y4acTKOB 3JIEMEHTOB, UMEIOIINX HadaJbHbIE TPEHIMHBI B CXKAaTOM 30HE (CM. II.
1.18), snauenne o, B Qopmyne (154) ymHoxaercs na xodpduument, pasubii 1 - 4, a

BeJIM4MHA P 1pu onpeneneHuy HanpsbkeHUs o, YMHOXKaeTcs Ha KodduuueHt, pasusiii 1,1 (1 -

1), Ho He Oonee 1,0, rae 3HaYeHUsT A OMPEIENAIOTCS COTJIaCHO yKa3aHusM II. 4.6%*.

Pacuer no 3aKPBITHIO TPCIIUH,
HaKJIOHHBIX K HpO[[OJII:HOfI OCH 3JICMCHTA

4.21. [Ina obecrieueHUs] HAJAEKHOTO 3aKPBITUS TPEIIMH, HAKIOHHBIX K IMPOJOJILHON ocu
3JIEMEHTa, 00a IJIaBHBIX HaNpPsHKEHUs B OETOHE, onpezesnsieMble COIIacHO yKa3aHusM I1. 4.11 Ha
YPOBHE LIEHTPa TSXKECTH NPUBEIEHHOIO CEUEHUs NMPHU ACHCTBUM MOCTOSHHBIX M JJIUTEIBHBIX
Harpy3oK, 10JDKHbI ObITh CKUMAIOIIMMU U 10 BenuuuHe He MeHee 0,5 MITa.

Vka3aHHoe TpeOOBaHHE OOECIEUYMBAETCS C IOMOINBIO IPEIBAPUTEIBHO HANPSHKEHHOM
HOTIEPEYHOM apMaTypbl (XOMYTOB MM OTOTHYTHIX CTEP)KHEH ).

PACYET 3JIEMEHTOB JXEJIE3SOBETOHHBIX
KOHCTPYKIUU I1O AEOOPMALIAM

4.22. Jlebopmammu (mporuObI, YTIBI TIOBOPOTA) AJIEMEHTOB  IKEJIE300€TOHHBIX
KOHCTPYKIUH CJIEyeT BBIYHCIATH 1O (OpMyjaM CTPOUTEIBHOW MEXaHUKH, OIpeaeliss
BXOJISIIIIME B HUX 3HAUYCHUSI KPUBU3HBI COTIIACHO YKa3zanusm mi. 4.23 - 4.30.

BenvunHa KpuBU3HBL U JieOopMaInil )Keae300€TOHHBIX JIEMEHTOB OTCUMTHIBACTCS OT MX
HAYaJILHOTO COCTOSIHWSI, TP HAJIMYWU TPEABAPUTEIIBHOTO HAIMPSDKEHUS - OT COCTOSIHHS JO
00KaTHSL.



HavanbHas KpuBH3HA caMOHANPSYKEHHBIX 3JIEMEHTOB OIPENENSIETCS C YUETOM COJEpKaHUs
U MIOJIOKEHUS MPOJOIBHON apMaTypbl OTHOCUTEIbHO OETOHHOTO CEUEHUs U BEJTMYMHBI 00XKaTus
OeToHa.

4.23. KpuBu3Ha onpeaensercs:

a) JUIs y4acTKOB DJIEMEHTA, TJ€ B PACTSHYTOH 30HE HE 00Pa3yIOTCs TPEIIMHBI, HOPMaJIbHbIC
K ITPOJIOJILHOM OCH 2JIEMEHTA, - KaK JJIs CIUIOLIHOIO TEJa;

0) IUIsl y4acTKOB 3JIEMEHTA, TJIe B PACTSHYTOW 30HE MMEIOTCS TPEUIMHBI, HOPMAJIbHBIE K
IPOJIOJIBHON OCH, - KaK OTHOLIEHHE PA3HOCTU CpelHUX JAedopMannii KpailHero BOJIOKHA CHKaTOH
30HBI OETOHA M MPOJIOIBHOM PACTSIHYTON apMaTypbl K paboueii BHICOTE CEYSHHS HIEMEHTA.

DJeMeHThl MM yYacTKH 3JIEMEHTOB pacCMaTpHUBalOTCsA Oe3 TPElIMH B pacTAHYTOH 30He,
€CIIM TPEIIMHBI HE 00pa3yroTCs MPH JEHCTBUU TOCTOSIHHBIX, [UIMTENBHBIX H KPATKOBPEMEHHBIX
Harpy30K WJIN €CJIIA OHM 3aKpbIThl IIPU JEHCTBUM MOCTOSHHBIX U JJIMTENIBHBIX HArpy3okK, Ipu
9TOM Harpy3Kd BBOJSATCS B pacueT ¢ KOO(GQUUMEHTOM HaeXKHOCTH 10 Harpyske y, = 1,0.

Omnpenenenne KPUBU3HBI KeIe300€TOHHBIX AJIEMEHTOB
Ha yyacTKax 0e3 TpeLuH B pacTSIHYTOH 30HE

4.24. Ha y4acTkax, rje He o0pa3yroTcss HOpMajbHbIE K ITPOIOIBLHOM OCH TPEIIMHBI, TTOJTHAS
BCJIMYMHA KPHBU3HBI I/ISI‘I/I63_CMBIX, BHCIHCHTPCHHO CXKATbIX W BHCHCHTPCHHO PACTAHYTBIX
3JIEMEHTOB JIOJKHA ONPEAeIAThCS o (hopmyrie

AORORORCE

rac — — - KpUBH3HAa COOTBCTCTBCHHO OT KPATKOBPEMCHHBIX (OHpeHeHHeMLIX

3

i r/,

(155)

COrJIacHO yKa3zaHusM I 1.12*) um OT MOCTOSHHBIX W JUIUTEIBHBIX BPEMEHHBIX HArpy3ok (0e3
yuera ycunus P), onpenensemas o popmymnam:

()t
r (phlEb[red’

(l] _ M,
r)y OnE 1,

3necb M - MOMEHT OT COOTBETCTBYIONIEH BHEIIHEH Harpy3ku (KpaTKOBPEMEHHOM,
JUTUTEIHLHOW) OTHOCUTENLHO OCH, HOPMAJIBHOH K MJIOCKOCTHU JACHCTBHS M3rHOAIOIIET0 MOMEHTA U
POXOIAIICH Yepe3 IEHTP TSHKECTH MPUBEICHHOTO CCUSHHS,

®,, - K03 ULMEHT, YUUTHIBAIOIIUI BIMSIHUE KPATKOBPEMEHHOW IOJI3yuyecTH OeToHa u

(156)

NPUHUMAEMBIH U1 OETOHOB:
TAXEJIOTO, MeJIKO3EPHUCTOTO, JIETKOTO npu IIJIOTHOM MEJIKOM
3alOJIHUTEJIe, a TakKXe A4YeMCTOTO (OJisa IOBYCJIOMHEIX NPelBapuUTeJIBHO
HalpAXeHHBIX KOHCprKLU/H;I nus A49enCcToIro 12 TAXeIJIOT'O
DT OHOB) vt vt v ettt ottt eeeeeeeeeeeeeeeeeeeeeeeeeeeneeenens 0,85
JIETKOT'O IIPM IOPUCTOM MEJIKOM 3alOoJIHUTeJle, Iopu3oBaHHOTO .. 0,70

®,,- KOdOOHULUUEHT, YYNUTHIBAIOIIUM BIMAHUE [UIMTEIBHOW IION3y4ecTH OeTOHa Ha

nedopmaruu djieMeHTa 0e3 TpeluH U IPUHUMAEMbIi 1Mo Taoir. 34;

— | - KpUBH3HA, O6YCJ'IOBJ'I6HH8.5{ BBITMOOM 3JE€MEHTA OT KpaTKOBPEMCHHOI'O HCﬁCTBHH
r
3

YCWIHS TIPEIBAPUTEIILHOTO 00katus P u onpenensemas o popmysie



()s
I3 ¢b1EbIred,

(157)

1
— | - KpHBHSHa,O6YCHOBHeHHaﬂ BBITMOOM 3JIEMEHTA BCJICACTBHUC YCAaJJKU U MOJI3yHYCCTU

V)4

0eToHa OT yCHJIHSA MIPEIBAPUTEILHOTO 00XKaTHs U onpeaessiemMas mo Gopmyie

b5
r), hy ’

(158)

'

30€ch &,, &, - OTHOCHUTENbHBIE JedopManuu OeTOHA, BBI3BAHHBIE €ro YCAIKOH U

MOJI3y4YCCTbIO OT YCWJIMA IIPCABAPUTCIILHOIO (KbKaTHH H OnpeACIIsICMBIC COOTBCTCTBCHHO Ha
YPOBHE LIEHTPA TKECTH PACTSIHYTOM MNPOJOJIBHON apMaTypbl M KpPAaHEro CXKaToro BOJIOKHA

6eroHa no opmyiam:

& —ﬂ; & =%
ET ES
(159)
OIUTEeJIbHOCTD KosdpduumenT omu , yudUTHBAOWLUN BIMSHME IJIU-
OeMICTBMSA HaTpPy3KU b2
TeJIbLHOM INoJIzydecTM OeToHa Ha nedopmMaumm sje-
MeHTa 6e3 TpellMH, OJsa KOHCTPYKUMM M3 OeToHa
TAXEJIOTO, JIeTKOT'O, IOPM30—| MEJIKO3EPHUCTOTO
BaHHOI'O, 4dYeNrCTOI'O (,D;JIF[ I'pyIn
OBYCJIOMHBIX NPEeOBapUTEJIbHO
HANPSXEHHBIX KOHCTPYKLUMUM A B B
U3 SYEMCTOTO UM TSXEeJIOTO
6eTOHOB)
1. HenpoIoJIXUTeJIbHOe 1,0 1,0 1,0 1,0
neycreue
2. TlponmoJIXnUTeJIbHOe
OeMICTBME IIPU BJIaX—
HOCTM BO3OyXa
oKpyXamoue Ccpemrl,
%
a) 40 - 75 2,0 2,6 3,0 2,0
6) Humxe 40 3,0 3,9 4,5 3,0

[IpuMeuanma. 1. BJaXHOCTb BO3IOyxa OKpPyXaKleM Ccpelbl NPpMHUMaeTCs
COTJIaCHO yKa3aHumaMm 1. 1.8.

2. Tpynnsl MeJIKO3EPHMCTOIO OeTOHa MNPMBEIEHH B . 2.3.

3. [Ipy MonepeMeHHOM BOINOHACHIIEHMM M  BHCYUMBaHUMU BeToHa
3HadUeHue Qu IpM NPOIOJIXMUTEJIbHOM HOeMCTBUM Harpy3Ku crenyet

b2

YMHOXaTh Ha ko3bduumeHT 1,2.

4. TIIpm BJ&XHOCTM BO3IOyxa OKpyXaoley cpemnsl ceblie 75% U npu
3arpyXeHun OeToHa B BOIOHACHIIEHHOM COCTOSHMM 3HA4YeHUsa ou 1o

b2

Tabmuma 34



Io3. 2a HacTogmer TadbaMubl CcJelyeT YMHOXAaThb Ha kos>dpdouument 0, 8.

3HaueHue O, IIpPMHHUMACTCA 4YHCJICHHO pPAaBHBIM CYMMC IIOTCPb HPCABAPUTCIBHOIO

HANpSDKCHUST OT YCAAKH M TOJ3ydecTd OeToHa 1o mo3. 6, 8§ m 9 Tabm. 5 ans apMartypsl
PacTsHyTOMN 30HBI, @ G, - TO XK€ JJIs HATIPATAEMOii apMaTyphl, €CIIM ObI OHA UMENIACh HA YPOBHE

KpaiHero c:kaToro BOJIOKHA OETOHA.

Peop%z

1 1
[Ipu sTOoM cymma (— +| — | DOpUHUMAETCS HE MEHee . Jlns snemenToB 6e3
3 4

r wblEbIVed

1
MMPEABAPUTCIIBHOTO HAIIPSPKCHUSA 3HAUCHUSA KPUBHU3HBI (— un|— AOIIYCKACTCA NPHUHUMATh
r r
3 4

PaBHBIMH HYIIIO.
4.25. HpI/I ONPCACIICHUHN KPUBU3HBI 3JICMCHTOB C HAYAJIbHBIMH TPCUIMHAMU B C)KaTOM 30HE

1

1 1
(em. 1. 1.18) 3HayeHwHs (—) , (—] u (—) , ompenenennbie o Gopmymnam (156) u (157),
rjy \r/), rJs

1
JIOJDKHBI OBITh yBenn4yeHbl Ha 15%, a 3naueHue (—j , onpenenernoe o gopmyne (158), - Ha
V4

25%.
4.26. Ha yuactkax, rae oOpa3yroTcsi HOpMaJIbHbIE TPELIMHBI B PACTAHYTON 30HE, HO MpHU

. . 1
JEHCTBUM paccMaTpPUBAEMON HArpy3Ku 00ECIIEYeHO MX 3aKphITHE, 3HAUEHUsS KPMBH3HBI (— ,
r

1 1
(—j u [—j , Bxojsmue B popmyity (155), yBennuusarores Ha 20%.
rJ, rJs

Onpez[eneHI/Ie KPHUBU3HBI ’KeJIe300€ TOHHBIX 3JIEMEHTOB
Ha y4acCTKax ¢ TpCIIMHaAMH B paCTﬂHYTOfI 30HC

4.27. Ha yuacTkax, rje B pacTSHyTOH 30HE 00pa3yloTcs HOpMajbHbIE K MPOJIOJIBHON OcU
3JIEMEHTa TPELIMHbI, KPUBU3HA M3rMOAEMBbIX, BHELIEHTPEHHO CXKaTbIX, @ TAK)K€ BHELIEHTPEHHO
pacTaHyTBIX mnpu e, = 0,84, DIEMEHTOB MNPAMOYTOJLHOIO, TaBPOBOIO M JBYTaBPOBOIO

(kopo0YaToro) ceueHui A0KHA ONPEAETATHCS 1o (hopMyIie

l:£ Ws + Wb Ntor l//s
r hyz| E A, (¢f+§)bh0Ebv hy E A~

(160)

rae M - MOMEHT OTHOCHUTENIBHO OCH, HOPMAJIbHOM K IUJIOCKOCTH JEHUCTBUS MOMEHTa W
MPOXOJAIICH Yepe3 LEHTP THKECTH IUIONIA[ CEYEHHs] apMaTypbl S, OT BCEX BHEIIHUX CHIL,
pPAacCIlOJIOKEHHBIX MO OJHY CTOPOHY OT pacCMaTpMBA€MOr0 CEYEHHs, U OT YCHIHS
npeBapuUTeNbHOro 0oxarus P;

Z - PAcCTOSIHUE OT LEHTpPa TSKECTH IJIOIIAN CEUEHUsI apMaTyphl S 10 TOYKU HPUITOKESHUS
PaBHOACHCTBYIONIEH YCUIIMKA B CXKATON 30HE CEUEHHUS HAJl TPEUIMHOM, ONMpEAEIsieMOe COTJIacHO
yKazaHusaM 1. 4.28;

¥, - KOOQ(QULIUEHT, YYUTHIBAIOIIUI paboTy pacTAHYTOro OETOHA Ha y4acTKe C TPELIMHAMHU

Y ONIpeAesIsieMbIi COIJIaCHO YKa3aHusaMm 11. 4.29;



¥,- Kod(pduiMeHT, yuuThIBAIOLIMNA HEPaBHOMEPHOCTb pacipejeneHus aedopmariuii

KpaifHero C’kaToro BOJIOKHA OETOHA MO JUTMHE YYacTKa C TPEUIMHAMHU M TPUHUMAECMbI PaBHBIM:

oy TSXEJIOTO, MEeJIKO3EPHUCTOI'O U JIeTKOTOo OeTOHOB KJjlacca
B2 2015 (Y = R T 0,9
osis JIeETKOTO, I[OPM30BAHHOTO U gueycToro OeTOHOB KJlacca
B, D U HIUKE it it ittt ittt et ettt ettt eeeeeeeeeeeeeeeaeaeaean 0,7
s KOHCTPYKLMM, PAaCCUMTHBAEMEX Ha OercTBMe MHOTOKPAaTHO
IOBTOPSARIIENCS HaTpPy3KH, HE3aBUCKUMO OT BMUIOA n KJjlacca
DETOHA « a e vt et e et ae s ee e ee e eeeeeeeeeeeeeeeeeeeeeeeeeenennens 1,0

@, - K03 duLHeHT, onpesensiemMblii 1o popmyie (164);

é:- OTHOCHUTEIbHAS BBICOTA CXKATOM 30HEI 6CTOHa, omnpeacirsieMas CorjiiaCHO yKa3aHUsIM II.

4.28;
vV - KO3(pPHUIIMEHT, XapaKTEePU3YIOMNUNA YIPYTOIIACTHYECKOE COCTOSHHE OETOHA CHKAaTon
30HBI M IPUHUMAEMBIH 110 Tab. 35;

- paBHOJEUCTBYIOLIAs MPOAOIBHON CHIIBI N M yCHIIHS MPEABAPUTEIHHOT! KaTus
N, - PaBHOJIEUCTBYIONIAs MIPOJOIBHOM C Nuyc elBapuTeIbHOro obxartus P
(Tpu BHETICHTPEHHOM pacTshKeHUU cuiia N MPUHUMAETCs CO 3HAKOM "MHHYC").

Tabmuma 35
OIUTEeJIbHOCTD KosdduumeHT v, xapaKTepUs3yoWui
OeVICTBUSA HaTPYy3KM |YHIPYyTOlJIaCTUUECKOe COCTOSHMEe OeTOHa CXAaTOoM BOHH,
OJi19 KOHCTPYKUMM M3 OeToHa
TAXEJIO— | [IOPU30—| MEeJIKO3EPHUCTOI'O IPYyIIl |S4Y4eUcTOo—
To, BaHHOTO TO
JIETKOT'O A B B
1. Henpomoxm-— 0,45 0,45 0,45 0,45 0,45 0,45
TeJIbHOe IeMCTBUe
2. TpOonoJIXUTeJIb—
HOe IOelCTBMEe IIpHU
BJIQXHOCTM BO3Iyxa
oKpyXaklley cpel:l,
a) 40 - 75 0,15 0,07 0,10 0,08 0,15 0,20
6) Hmwxe 40 0,10 0,04 0,07 0,05 0,10 0,10

[IpuMeuaHUsa. 1. BJaXHOCTb BO3OyXa OKpyXamolel cpelbl NPMHMMAaeTCs
COTJIACHO yKasaHusaM II. 1.8.

2. Bunb MeJIKO3EPHMCTOI'O OeTOoHa MNPMBEIEHH B II. 2.3.

3. Illpu noOIepeMeHHOM BOIOHACHIUEHMM M BHCYMMBAHMM OeTOoHa CXaTou
30HBl 3HAUEHMS V IIPpM [IPOIOOJIXKMTEJIbBHOM IeMCTBMM HaATpy3KM CcJelyeT
pas3nesnTb Ha koadbdbmuumesHT 1,2.

4. Ipy BJIAXHOCTM BO3IOyxXa OKpyXawley cpemnsl Bblle 75% u n0pu
3arpyXeHnUn oeToHa B BOIOOHACEIIEHHOM COCTOAHUMM 3HAUYEHMA V II0 II03. 2a
HacTosmer TabaMupl CJenyeT pal3nesuTb Ha kosboéwuument 0, 8.

J171s 7IeMEHTOB, BBIMIOJIHIEMBIX 0€3 MPeIBapUTEIILHOTO HAIIPSDKEHUS apMaTyphl, ycuiaue P
JIOITYCKAeTCsl MPUHUMATh PaBHBIM HYJIIO.

[Ipu ompeneneHn KpUBU3HBI 3JIEMEHTOB HAa y4acTKax C HayalbHBIMH TpEIIMHAMHU B
cxkatoi 30He (cM. m. 1.18) 3Hauenwe P cHmkaercss Ha BenmuuuHy AP, ompenensieMylo IO
dopmyie (150).

Jis u3ruGaemMpIX M BHELIEHTPEHHO CXKAThIX JJIEMEHTOB U3 TsDKeJIoro OeToHa mpu

M, <M, <(Mm+‘//bh2sz,ser) KPUBU3HY OT MOMeEHTa M , JOIyCKaeTcs ONpeAessTh IO



JMHENHOW MHTEPIOJIALUU MEXy 3HAYEHUIMU KPHUBU3HBI, ONPEJIEIEHHBIMU NIPY MOMEHTE M
KaK JUIsl CIUTOLIHOTO yIPYTroro Tejia COriacHO ykazaunusam mim. 4.24, 4.25, 4.26 u npu MOMEHTE
M, +th2Rth COIVIaCHO yKa3aHMsAM Hactosiero nyHkra. Kosgduuuent y npuHumaercs

COIVIacHO YyKazaHuAM 1. 4.140 ¢ yMeHbIIEHMEM €ro 3HaueHWs B JBa pa3a IpU YydeTe
IPOIOJIKUTENBHOTO IEHCTBUS OCTOSIHHBIX U JUIUTENIbHBIX HAarPy30K.
4.28. 3nauenue & BeluMcHseTcs 1Mo Gopmyie

. 1 N L5+, ,
+1+5(5+/1) 11,5 %0 ms
10ua A

(161)

HO npuHuMaetcs He 6oiee 1,0.
Jlnst BTOpOrO cinaraemoro mpaBoi yactu (opmyinbl (161) BepxHuE 3HAKKM MPUHUMAIOTCS
IpU CKHUMAIOILEM, @ HUKHUE - IIPU pacTsrusaronieM ycwiun N, (cm. . 4.27).
B ¢opmyne (161):
f - k03 puLmeHT, npuHUMAaEeMBblii paBHBIM I OETOHA:
TAXeJIOTO M JIeT'KOT'O

....................................... 1,8
MEJIKOBEPHMCTOTO 4 e v et o e e et o ooeeessnnnneesennneeeeeneeeseeas 1,6
SUENCTOTO UM IMOPMUBOBAHHOTIO 4 vttt ot v v oot onnnnesonnnnesenenss 1,4
M .
=— :
0 “%b,ser (162)
h,
A=g, L ;
T\ 2k,
(163)
\ Ca
(by =) o,
wf - bho s
(164)
e

oo~ OKCHCHTPHUCHUTCT CHIIBL Nmt OTHOCHUTCJIBHO HCHTpa TAXKECTHU IIJIOAaau CCUCHUA

apMaTypsl S; coOOTBETCTBYeT MOMEHTY M (cM. 11. 4.27) u onpenensercs 1no Gpopmyie

M
es’mt = N_ . (165)

tot

3HaueHue z BeIYMciseTcs no popmyse

(166)

JInsi BHELUEHTPEHHO C)KAThIX AJIEMEHTOB 3HAYCHHME Z JIOJDKHO MpUHUMAThcad He Oolee
0,97e

s,tot *



JUJIs 2JIEMEHTOB MPSIMOYTOJIBHOTO CEYCHHUS M TaBPOBOTO C IOJIKOW B PACTSHYTOH 30HE B
opmyubl (163) u (166) BMecTO h, mOACTABISAIOTCS 3HAYeHUs 2a' und hi, =0 COOTBETCTBEHHO

MpU HAJIMYUU WM OTCYTCTBUU apMaTyphl S'.

h'
Pacuer CCUYCHUH, HUMCIOIIHX IIOJIKY B CiXKaTOU 30HC, IIPpU §<h—f MMPOU3BOAUTCA KakK
0

IPSIMOYTOJIbHBIX IIUPHHOM b, .
PacueTHast mmMpyrHa NOJNKK b, ONPENENSETCs COINACHO yKa3aHusum i. 3.16.

4.29. KooppuuueHT y Ams 27€MEHTOB U3 TSHKEIOr0, MEJIKO3EPHHUCTOr0, JIETKOr0 OETOHOB

¥ JIByCJIIOWHBIX IPEABAPUTEIHFHO HANPSHKEHHBIX KOHCTPYKIHMH W3 SYCHCTOr0 M TSDKEIOro
06eTOHOB ompenenseTcs mno Gopmyie

1-g2
3,5-1,8¢,)e, ., /h
P )i o (167)

l//x=1,25—%¢m—(

Ho He Oonee 1,0, mpu 3TOM clieyeT NPUHUMATh

Ihy21,2/g,.

es,tat

Jns  u3rubaeMplX 3JEMEHTOB, BBINOJHIEMbIX 0€3 MpPeJBapUTENLHOIO HANpPsHKEHUS
apMaTypbl, IOCTIEIHUI iieH B npaBoi yactu Gopmyisl (167) gomyckaeTcsi IpUHUMATh PaBHBIM
HYJIIO.

B dopmyne (167):

@, - KO3hOULUEHT, YYUTHIBAIOUIMNA BIMSHHUE JUIMTEIBHOCTU JEUCTBHS HArpy3kd U
MPUHUMAaEMBIi 1o Tab. 36;

e, - M. popmyiy (165);

Q= Rbt,ser Wpl
"M, mM |
(168)
HO He 6ounee 1,0;
speck W, - cM. dopmyiry (138);
M,, M, - cMm. m 45, npu dTOM 3a MOJOKUTEIbHBIC MNPUHUMAIOTCS MOMCHTBL,
BBI3BIBAIOIINE PACTSXKEHUE B apMarype S.
Tabnuna 36
OIMTeJIbHOCTL HOEeMCTBUSA HATPYy3KU Kosdomument oum npu

1s
kJjlacce 6eToHa

Bemie B7,5 [(B7,5 u Hmxe

1. HenponoxmuTeJIbHOE HEeMCTBME IIPM apMaType:
a) CTEPXHEeBOM:
TJIanKoM
IepMOIMUeCcKoro npodmnisa
©) NOPOBOJIOUHOM

~
~

o O O
~
~ 00 J

~
~

N
~
or o




2. I[ponoxuTesibHOE IeMCTBMe (He3aBUCUMO OT
BMIA apMaTypH)

0,8 I 0,6

Jlnst  OMHOCTOMHBIX KOHCTPYKIMA M3 siueuctoro OeroHa (0e3 mpenBapHTEIBHOTO
HAIpsDKEHUs) 3HAYEHHUE |/, BBIYMCIIETCS 10 (hopmyie

v, =0.5+p, -2
ser (169)

rae M, - MOMEHT, BOCIIpUHUMAECMbII CEYCHUEM DJIEMEHTA U3 pacuera 10 IPOYHOCTH IIPU

pacueTHBIX COMPOTHUBIICHUIX apMaTypbl M OETOHA IS IPEACTbHBIX COCTOSIHUNA BTOPON TPYIIIBI;
@, - K03(O(OULMEHT, TPUHUMAEMBII PaBHBIM:

npu HENPOIOJIXUTEJILHOM OencTeun HaTPYy3KU oJist apMaTypH
IEPUOIUUECKOTO HPODMIIT v o v e v e v v oo o e oo s o noesesonenssssannss 0,6
TO X€, IJIS TJIAOKOM APMATYPBL e o oo o oo s oo s onsonsonsonesnssas 0,7
IpM NPOIOJIXMTEJIbHOM HOeMCTBMM HAaTPy3KM HE3aBUCUMO OT Npoduis
APMATYPEL « o o e v ot o oo e s o st onese st onenessonensesennesesennnns 0,8

JInsl KOHCTPYKLMH, pacCYMTBIBAEMBIX Ha BBIHOCIMBOCTb, 3HaYeHUE KoddduuueHta

MIPUHUMAETCA BO BCEX CiIydasix paBHbIM 1,0.

1 .
4.30. IlomHas KpuBM3HA — JUIs y4yacTKa C TpPEIIMHAMHU B PACTSAHYTOH 30HE JOJDKHA
r

AORBERCRCE

rae | — | - KpMBU3HA OT HENPOJIOJLKUTENBHOIO JACHCTBHS BCEW HArpy3kH, Ha KOTOPYIO
r
1

oTpeneNnAThes 1o popmyIie

(170)

HOPOM3BOJUTCS pacyeT Mo JeGopMaLusaM COrJIacHO yKa3aHusaMm 1. 1.20;
1

— | - KpHBU3HAa OT HCHPOAOJLKUTCIBHOI'O I[CﬁCTBHH IIOCTOAHHBIX M JJIHUTCIBHBIX
r
2

Harpy3oK;

1

(— - KpUBU3HA OT NPOAOJIKUTCIBHOI'O ACUCTBUS ITIOCTOSAHHBIX U JJIMTCIIbHBIX HAI'PY30K;

r
3

— | - kpuBH3HA, OOYCIIOBICHHAS BBITHOOM 3JIEMEHTA BCIICJCTBUE YCAAKH U IMOJIBYYECTH
N
OCTOHA OT YCWJIMS TPEIBAPUTEIBLHOTO 0OXKaTHs W omnpeaensemas 1o Gopmyne (158) cormacao
yKazaHusaM 1. 4.25.

1 1 1
KpuBuzna | — |, | —| u | —| ompeaensercs no ¢opmyse (160), mpu s3Tom (lj u (lj
r 2

r)y \r), r)s r

BBIYHUCIBIIOTCA MPHM 3HAYCHUAX W, MW V, OTBCYHANOIIHX HEIPOAOJDKUTCIBHOMY HCﬁCTBﬂlo

1 .
Harpy3k, a | — | - OpU y, M V, OTBEYAIOIIMX NPOJODKUTEIBHOMY JEHCTBHIO Harpy3ku. Ecim
3

1 1
3HAa4YCHUA (— " | — | OKa3bIBAKOTCAd OTPULATCIIBHBIMU, TO OHU IPUHNUMAIOTCS PABHBIMH HYJIIO.
r r
2 3



Omnpenenenue nporudoB

4.31. IIporud f, , o0ycioBiaeHHbIH nepopmanueii u3ruba, onpenensercs no Gopmyie

f;n =j‘M,\ (lj dx,
r
‘ ' (171)

rne M - wnsrubaromuii MOMEHT B CEUYEHHMM X OT JeiCTBUS €AMHMYHON CHIIBL,

HpHHO)KCHHOﬁ 10 HAIIPaBJICHUIO HCKOMOT'O MHNCPECMCUICHHA JJICMCHTA B CCUHCHHU X 110 IJIMHC
npoJieTa, Il KOTOPOTO ONpeAeseTcs Iporuo;

1

(— - IOJIHAsl KPUBU3HA 3JICMCHTA B CCUCHHUU X OT HAI'PY3KH, IIPU KOTOPOU ONPCACTIACTCA

7
X

1
nporu0; 3HaUeHUs — onpeaesrores mo popmysam (155) u (170) COOTBETCTBEHHO IS y9aCTKOB
r

0e3 TPCIIMH U C TPCIIUHAMU,; 3HAK — HNPUHUMACTCA B COOTBECTCTBUU C BHIOpOﬁ KPUBU3HBI.
r

Jlnst u3rubaemMbIX 3JIEMEHTOB MOCTOSHHOTO CeYeHHs 03 MpeBapUTENIbHOTO HampsHKEHUS
apMaTypsl, UMEIOIINX TPEIIMHBI, Ha KXIOM YYacTKe, B MpEAeTax KOTOPOTO H3THOAroIIuii
MOMEHT HE MEHSET 3HaKa, KPUBHM3HY JOIYCKAETCS BBIYUCIATH A HauOoJiee HampspKEHHOTO
CeYCHMS, NPUHMMAS €€ I OCTAJbHBIX CEYEHHH TaKOro YYacTKa HW3MEHSIOMICHCS
IPONOPLHOHATIBHO 3HAUEHUSM U3rubdaronero MomenTa (4ept. 21).

)

b g |

0}

a3}

e

Ueprt. 21. Dmropsl U3rubarommux MOMEHTOB ¥ KPUBU3HBI
JUTST JKEJI€300€TOHHBIX JIEMEHTOB MOCTOSIHHOTO CEYCHUS
a - CXema pacrojoKeHUsl Harpy3Ku;

0 - amropa U3rudAOIINX MOMEHTOB;

B - 3II0pa KPUBU3HBI

/
4.32. JIns um3ruOaeMbIX 3JIEMEHTOB IIpU 7 < 10 HeoOXOAMMO YYWUTHIBaTh BIIMSIHHUE

MIOTIEPEYHBIX CHJI Ha WX Mporud. B 3TOM citydyae monHbIM niporu® f,, paBeH CyMMe MPOTHOOB,

tot

00YCIIOBIICHHBIX COOTBETCTBEHHO Jedopmanueii nsruba f, u nedpopmauuei casura f, .

4.33. Ilporu6 f, , 00yciOBICHHBIN AeopMaLmeii CABUTa, ONIPEALIACTCS 110 Gopmyiie

f,=]0.7.dx,
’ (172)

rac Qx - IornepedyHas cujla B CCUYCHHMHU X OT ,I[GﬁCTBH?I 10 HAIPaBJIICHUIO HCKOMOI'O

HepeMeIIeHNs €AMHIYHON CHITBI, IPUIIOKEHHOW B CEYEHUH, TJE ONPEIeIseTCs IPOruo;
.- Aeopmanus caBura, onpezenseMas 1o Gopmyse



_ 1’5Qx ¢b2

X th cre?
0 (173)

31echk (), - moNepeYHas CUIla B CEYEHHMH X OT JICHCTBUS BHEIIHEH HArpys3Ku;

G - moaynb ciBura 6etona (cM. 1. 2.16);
®,,- KOXPUIMEHT, YUYNTHIBAIOUIMN BIUSHUE JUIMTEIBHONW MON3ydecTH O€TOHAa u

MpUHUMAaEMBIi 1o Tab. 34;
®,..- KodpduiueHt, y4yuTHIBAIOUIMN BIMSHME TpPEIIMH Ha JedopMaluu CABUTA U

MPUHUMAEMbI PAaBHBIM: Ha y4acTKaxX IO JUIMHE 3JIEMEHTA, IIE OTCYTCTBYIOT HOpPMAajbHbIE U
HAKJIOHHBIE K MPOJOJbHOM OCH 3J€MEeHTa TpeuuHsbl, - 1,0; Ha y4yacTKax, I/ie UMEITCS TOJIbKO
HAKJIOHHBIE K TPOJOJbHON OCH dJIEMEHTa TPEUIUHbI, - 4,8; Ha y4acTKax, I/I€ UMEIOTCS TOJBKO
HOPMAJIbHBIE WJIM HOPMAJIbHBIE M HAKJIOHHBIE K IMPOJOJBHON OCH 3JIEMEHTa TPELIMHBI, - 1O

dbopmyie
— 3 Eb [r'ed 1
Dere = M ( 7 jx H

X

(174)

rne M, (—J - COOTBETCTBEHHO MOMEHT OT BHEIIHEW HArpy3Ku M MOJIHAs KPUBHU3HA B
r
X

CEUYEHUH X OT HAarpy3KH, IPU KOTOPOH orpeaesnsercs: Nporuo.
4.34. ]lns CIUIOMIHBIX IUIMT TOJIIMHOW MeHee 25 cM (KpoMe OmepThIX MO KOHTYpY),

APMUPOBAHHBIX IINIOCKUMHU CCTKaMH, C TpCUIMHAMH B paCTﬂHYTOfI 30HC 3HA4YCHUA HpOFI/I6OB,
3
0

nojcuuTanuele o gopmyne (171), ymHOkatoTCs Ha K03 duimeHt PR
0~ Y

, IPUHUMAEMBbII

He 6onee 1,5, rne £, - B cM.

4.35. Ilpu pacuere SIEMEHTOB C OJIHOPAJHBIM apMUPOBaHHEM (4epT. 22) METOAOM
KOHEYHBIX AJIEMEHTOB (WMJIU JAPYTMMH MAaTEMaTHUYECKUMH METOJaMH) BMecTo ypaBHeHUs (160)
JIOTTYCKAeTCs UCTIOIb30BaTh CHMMETPU3UPOBAHHYIO CUCTEMY (DM3MUYECKUX 3aBUCUMOCTEH B BUJIE:

(175)

rne M =M, mPe,, (176)

N=+N,_ -P(177)

B oo 1 v, LA
1 — 2 s
(z,+2,) | (@, +&)bh E, %o E, 4,
- - (178)
1 _WSZb szs _.
B, = 2 - )
(zs+zb) _ESAS ((pf+§)bh0Eb9/<_)

(179)



2

1 v,z Vs 2
By, = 2 3 +
(z,+2,)'| (o, +&)bh E, % E, 4

2

(180)

Ve 2v; (181)

&,- YUIMHEHUS WIA YKOPOYEHHUs BJIOJIb OCH Y;

M - MOMEHT BHEIIHUX CUJI, PacCIIOJIOKCHHBIX IIO OJHY CTOPOHY pacCMaTpuBacMoro

act

CEYEHHUS, OTHOCUTEIIBLHO OCH Y;
N .- BHEUIHsASA NPOJOJbHAS CHUJIA, IPUIOKEHHAs HA yPOBHE OCH y W IPUMHHUMAcMas IpU
pacTsHKEHUU €O 3HaKOM ''turroc”;

Z., Z,- PAcCTOAHHA OT OCH y [0 TOYKH IPHUIOKEHUS DPABHOACHCTBYIOLIEH YCUIMH
COOTBETCTBEHHO B PAaCTSIHYTOH apMaType U B CKaToM OETOHE;

& - onpeienAeTCs COrIacHO yKa3aHusM 11. 4.28;

v - k03¢ punment, npuHIMaeMsIii o Tabi. 35;

@,- KodhbuuueHt, ompexenseMbii 1o Qopmyne (164) 6e3 yuera apmarypsl,
PAaCIIOJIOKEHHOM B CXKATOW 30HE CEUYECHUS;

Y - OIIPEEIAETCS COMIACHO yKa3aHusM I1. 4.29;

¥, - OIIPEIEISAETCA COINIACHO yKa3aHuAM I1. 4.27.

Ocp y pacnosaraercss B Ipejesnax pabodeld BBICOTBI CEYEHHs HCXOAs M3 yJI00CTBa
pacueTHOM cxeMbl. Eciii oChb y pacrionaraercs Bbllle HEHTPa TSHKECTH IUIOLIAAN CEUYEHUs CKAaTON
30HBI, TO BEJIMUUHY Zz, CJIELyeT IPUHMMATh OTPULATEIBHOM.

%
f—
=T
M N
.\"ﬂ
\ [ gsAe ~ Y
——

Uept. 22. Cxema ycwiinil U 310pa HANPSIKEHU B CEYEHUH,
HOPMAJIbHOM K HpOI[OJ'ILHOfI OCH 3JICMCHTA, C OAHOPAAHBIM
apMHUPOBAHHUEM IIPH pacyere no aedopManusm

st BTOporo ciaraemoro B (opmyse (176) 3nak "MuHyc" nmpuHUMaeTcs, eciu ycuiue P
NPUIOKEHO HIDKE OCH Yy, €CIIM ycuire P mpuiiokeHo BbIlIe OCH Y, TO CIEAyeT MPUHUMATh 3HAK
"mroc”.

Jns mepBoro cmaraemoro B Qopmyne (177) 3Hak "mmoc" TpUHUMaeTcs IMpU
pacTAruBaroIleM, a 3HaK "MHUHYC" - IpU CKUMArOIEM ycunuu N, .

4.36. Ilpu pacuere >JIE€MEHTOB C MHOTOPSIHBIM PAaCIOIOXKEHUEeM apMmaTyphl (dept. 23)
PEKOMEHYEeTCS UCIOIB30BATh OOIIYI0 CUCTEMY (PM3NYECKUX 3aBUCUMOCTEN BU/A:

M:D111+D12‘90;
r

N=D121+D22 &>
r
(182)



rIe

D“:zn: l//"A 24y E, 4,22 +(9, gl)thE 4L
i=1 si Jj=1 b (183)
" E_ k bhy E, Wo
D12 = Zl 5’4 Asz Zgi + Z] E AS] Z.S'j +((0f+§1 )'//—Zb >
= si J= b (184)
‘ E. £ bh, E, 9/
D22=Z l//_“AxiJrZ E A +( §1) W :
i=1 si Jj=1 b (185)

1 - MOPSIKOBBIN HOMEP CTEPIKHS MPOI0JILHON PACTSIHYTOW apMaTyphI;
J - TO %Xe, C)KaTOM apMaTyphl;

N X
&, - OTHOCUTEIIbHAS BBICOTA CKATOM 30HBI CEYCHUS, PaBHAs & = —

@, - BBIKCIsCTCS 10 popmyiie (164) Ge3 yuera apmarypsl S

z Zsj - pacCTOAHHNA OT LICHTPA TSAXKECTHU 1-U U J-U apMaTyphbl 10 OCHU Y.

si 2

£ = OSL‘IASI
r F=-0b Ap; B
Y = Os::)Asl
M [~ Usck Ask r:;‘ ':5
N "
— e A y
{ =iyl
| ——— asy Ag,

Yepr. 23. Cxema ycuiamii U s1topa HallpsDKEHUH B CEYEHUH,
HOPMAJILHOM K IPOJIOJIBHON OCH 3JIEMEHTA, ¢ MHOTOPSITHBIM
apMUpPOBaHHEM IIPU pacyeTe 1o aedopManusam

B ¢opmyne (184) sumauenmst z;, z;, z, NPHUHAMAIOTCS MOJIOKHUTEIbHBIMH, €CIHU

OTKJIaJBIBAIOTCSI HMJKE OCH y. B IPOTUBHOM cilyyae uX CielyeT NPUHUMATh C OTPULIATEIbHBIM
3HAKOM.

3HaueHus & U y,; Juia 3aBucuMocteit (183) - (185) momyckaercst onpenesnsaTh COrnacHo

hy, —1,3x

ykazanusam . 4.28 u 4.29, 3ameHss B pacueTHbIX popmynax /s, Ha h,, F, Ha XF, T 13
X

(HpH OHpeI[eJICHI/II/I H )9 ¢m Ha ¢mi = ¢m h_OI *
0i

1

5. KOHCTPYKTUBHLIE TPEFOBAHU A

5.1. Ilpu npoekTupoBaHUU OETOHHBIX U JKEJIE300€TOHHBIX KOHCTPYKIMM JJI1si 00eCTIeueHUs
YCIIOBUH HMX HM3TOTOBIIEHUS, TpeOyeMoil JOJITOBEYHOCTH U COBMECTHOH pabOThl apMaTyphl U
OCTOHA HAIJICKUT BBITIOJHATh KOHCTPYKTHBHBIE TpeOOBaHUS, W3JI0KEHHBIE B HACTOSIIEM

pas3aciic.

MHWHHNUMAIJIbHBIE PASMEPBI CEUEHUW A DJIEMEHTOB



5.2. MuHMManbHble pa3Mepbl CEUYEHUs OETOHHBIX M JKEJIEe300€TOHHBIX 3JIEMEHTOB,
ompelenseMble M3 pacdera II0 JACUCTBYIOIIMM YCHIMSM M COOTBETCTBYIOUIMM TIpyIIam
OpeleNbHbIX COCTOSIHUM, JOJDKHBI Ha3HAa4yaTbCs C YYETOM OHKOHOMMYECKHX TpeOOBaHMIA,
HEOOXOIMMOCTH YHU(DHUKAIMN OMAaTyOOYHBIX ()OPM M apMHUPOBAHUS, a TAKXKE YCIOBHIA MPUHATON
TEXHOJIOTMH U3TOTOBJICHUSI KOHCTPYKLUH.

Kpome TOro, pazMepnl ceyeHHs] 3JIEMEHTOB JKEJIE300€TOHHBIX KOHCTPYKLHUN TOJIKHBI
INPUHUMATBCA TaKUMH, 4TOOBI COOJIIOJAIMCh TPEOOBAaHUS B YAaCTH PACHOJIOXKEHUS apMaTypbl B
CEYEHHUU (TOJIIMHBI 3ALIUTHBIX CIIOEB OETOHA, PACCTOSIHUS MEXIy CTEpXKHSIMU U T.I.) U
AHKEPOBKH apMarypbl.

5.3. TonumHa MOHOJUTHBIX IUIUT JI0JI)KHA IPUHUMATBCS, MM, HE MEHEE:

OJIS TIOKPBITHML « e o o o o o v o o o oo o s o oo eoesoneneesoneseesonesessans 40
" MEeXIOYy®TaXHBX [EPEKPBITUM XUJEIX UM OOmMECTBEHHHX 3OaHui ... 50

OJIS MEXIYDTaXHBEIX [IE€PEKPHTUY NPOM3BOACTBEHHBIX 3OAHUM ....... 60

oJa IJIUT M3 JeTrKoro 6eToHa kJjacca B7,5 um HUXe BO BCex

CITYUASTX e o e o e o e oo oo oo aeneneneneeeeeeeeeeeeeeeeeeeeeeeeeeean 70

MuHuManbHas TONMIMHA COOPHBIX TUIUT JIOJDKHA OMPENENAThCS U3 YCIOBHS 00ECTICUeHHS
TpeOyeMoil TOJIIIMHBI 3aIIUTHOTO CJOs OETOHa M YCJIOBUH pACIIONIOKEHHSI apMaTyphl MO
TOJIIIMHE TTUTHI (cM. TiI. 5.4 - 5.12).

PazMepsl ceueHMI BHELIEHTPEHHO CHKATHIX AIIEMEHTOB JOJDKHBI NMPHUHUMATHCS TaKHMH,
4TOOBI UX TUOKOCTB [, /i B JII0OOM HaIpaBlIEeHUH, KaK [IPABUIIO, HE IIPEBBIIANA:

OJIS  XeJjie300€TOHHBEIX BJIEMEHTOB U3 TIXeJOoTOo, MEeJIKO3EPHUCTOTO
M JIETKOTO OETOHOB 4ttt o oo v et v oaeneseonneneesenneeesenneeeas 200
IOJIS KOJIOHH, MABJISKIUXCS DBJIEMEHTAMM SBIAHUM & v v v v vt e e e eennnns 120
0y GEeTOHHBIX BJIEMEHTOB M3 TIXEJIOTO, MEJIKOZEPHUCTOTO, JIETKOTO U
TIOPUBOBAHHOTO OETOHOB + v v e v v v s oo oot onennesonnnenssssnnnssss 90
0J1da Oe TOHHBIX jZ8 )xeJjes300eTOHHBIX 2JIEMEHTOB mus3 AYencToIro
DETOHA 4 v v oo e e et o neeeeeoneneeeeeneeeesenneeeeeeneeeeeenneeens 70

3AILIMTHBIN CJION BETOHA

5.4. 3anuTHBIA cioi 6eToHa I pabodeill apMaTyphl IOJDKEH 00ecreurnBaTh COBMECTHYIO
paboty apMaTypel ¢ OETOHOM Ha BCEX CTagusAX pabOThl KOHCTPYKIMH, a TaKXKe 3alluTy
apMaTypbl OT BHEIIHUX aTMOC(HEPHBIX, TEMIIEPATYPHBIX U TOMY HOJOOHBIX BO3JEHCTBHIA.

5.5. Ans npononbHON paboueil apMaTyphl (HEHANpsraeMon U HarpsraeMoi, HaTArMBaeMou
Ha YIOpHI) TOJIIMHA 3alIMTHOTO CJIOSl, MM, JIOJDKHA ObITh, Kak IMpaBWJIO, HE MEHee Juamerpa

CTCPIKHA WK KaHAaTa U HC MCHEC!
B IJIMTaxX M CTEHKax TOJIMHOM, MM:

OO 100 BKIIOH. vttt tenneeenneeeenneeenneeennneeenaeees 10

=t 15
B Oajyikax M pebpax BEHCOTOM, MM:

MEHEE 250 it i e 15

250 M BOJIEE vt it ittt e e e i i e e e e 20
B KOJIOHHAX v v v v oo oo oaonoeeeeeeeeeeeesseeeeeeeeeesennnnnnns 20
B QYHIAMEHTHEIX OAJTKAX + v v o v e o e e o e e smesoesneeneeneeeeeeneens 30
B QyHIAMEeHTax:

COODPHBIX  + e v e o e e oo s oo e e s ot oo esoennneseenenseseennenessens 30

MOHOJIMTHBIX NPM HaJIUUUM OCTOHHOM MOITOTOBKM & v v v e eeennn 35

MOHOJIMTHEIX [PV OTCYTCTBUM OETOHHOM IMOOTOTOBKM .« e enn. 70

B 0aHOCIOMHBIX KOHCTPYKIMSAX U3 JIETKOTO M HOPH30BaHHOrO OeTOHOB Kiacca B7,5 u
HIDKE TOJIIMHA 3alUTHOIO CJIOsS JOJDKHA COCTaBiAThH He MeHee 20 MM, a JuId HapyKHBIX
CTCHOBBIX NaHeleH (0e3 pakTypHOTO cJios) - HE MeHee 25 MM.

B 01HOCTIOMHBIX KOHCTPYKIMSAX M3 SIMEMCTOr0 OETOHA TOJIIMHA 3aIMUTHOIO CJIOSI BO BCEX
Clly4asiX IPUHUMAETCSl HE MEHEE 25 MM.



5.6. TommumHa 3amMTHOrO cios O€TOHA J[UId TONEPEYHOW, paclpeAeIUuTeIbHON U
KOHCTPYKTUBHOW apMaTypbl J0JKHA IPUHUMAThCA HE MEHee TuaMeTpa yKa3aHHOM apMaTypbl U

HE MEHEE, MM:
IIpM BEICOTE CedeHMUs sBJieMeHTa MeHee 250 MM . .......ovvvinnn.. 10
" " " " paBHOM 250 MM
B @ L@ 2 1= 15

B anemenTax M3 jerkoro u mopu3oBaHHOTO OETOHOB Kjacca B7,5 m Huke, U3 STYEUCTOTO
0eToHa HE3aBUCHUMO OT BBICOTHI CEUEHMS TOJIIMHA 3aIUTHOrO CJIOs OeTOHa Uil MOMepeyHON
apMaTypbl IPUHUMAETCS HE MeHee 15 mm.

5.7*. TonmuHa 3amMTHOTO CJOS OETOHA Yy KOHIIOB MPEIBAPUTEIHHO HAMPSIKEHHBIX
3JIEMEHTOB Ha JJIMHE 30HbI TIEpelauu HanpsHDKeHUH (cMm. 1. 2.29) 1oKHA COCTaBIIsATh HE MEHEE:

OJI CTEPXHEBOM apMaTypsl kjaccoB A-IV, A-IIIB ............. 2 d
IOJI1 CTEPXHEeBOM apMaTyphl Kjaccoe A-V, A-VI, AT-VII ........ 3 d
OJIS QPMATYPHBEIX KAHATOB e v o vt o oo s o s oonenensonnnessennnsess 2 d
(rme d - B MM) .

Kpome Toro, TosmuHa 3ayTHOro €105 0ETOHAa Ha YKa3aHHOM Y4YacTKe JUIMHBI 3J€MEHTa
JOJKHA OBbITh He MeHee 40 MM - JUIsl CTEP)KHEBOM apMaTyphl BceX KilaccoB U He MeHee 20 MM -
JUIsL apMaTypHBIX KaHATOB.

JlonmyckaeTcst 3alUTHBIA CJI0M OeTOHA CeueHHs y OMOpbI JJIs HAIpSraeMod apMarypsl €
aHKepaMu 1 0e3 HUX IPUHUMATh TAaKUM K€, KaK JJIsl CEUYCHUs B IIPOJIETE, B CIEAYIOUIMX CIydasX:

a) I NpPEeABapUTEIbHO HANpPSHKEHHBIX AJIEMEHTOB C COCPENOTOYEHHOM Iepenaueit
OTIOPHBIX YCUJIUH NMPU HATUYUH CTATBHOW OIMOPHOM JETald U KOCBEHHOH apMaTyphl (CBapHBIX
HOTIEPEYHBIX CETOK MJIM OXBATBHIBAIOLINX MPOIOJIBHYIO apMaTypy XOMYTOB) COIJIACHO YKa3aHUAM
m. 5.61;

0) B muMTax, maHensx, Hactwiax u onopax JIOII mpu ycrnoBHM MOCTaHOBKH Y KOHIIOB
JIONOJIHUTEIBHON TONEPEYHON apMaTypbl (KOPBITOOOpa3HBIX CBAPHBIX CETOK WIJIM 3aMKHYTBIX
XOMYTOB), IPEAYCMOTPEHHOM 1. 5.61.

5.8. B snmemeHTax c HampsraeMo#l MpOJIOJIBHOM apMaTypou, HaTATHBAeMON Ha OETOH H
pacrnojaraéMoil B KaHajax, pacCTOSHUE OT IMOBEPXHOCTU 3JEMEHTA A0 MOBEPXHOCTH KaHaja
JOJDKHO NPUHUMAThCs He MeHee 40 MM M HE MEHEe IIMPHUHBI KaHAJIA; YKa3aHHOE PACCTOSTHUE 10
OOKOBBIX I'paHeil 371eMeHTa JOIDKHO OBbITh, KPOME TOTO, HE MEHEE MOJIOBUHBI BHICOTHI KaHAJIA.

IIpn pacnosiokeHUM HanpsAraeMoW apMaTypsl B I1a3aX WM CHAPY)KH CEYECHHs DJICMEHTA
TOJIIIMHA 3alIUTHOTO CJIost 6eToHa, 00pa3yeMoro MoCieAyOUMM TOPKPETUPOBAHUEM WIIM UHBIM
croco0oM, JI0JKHA MPUHUMATHCS He MeHee 20 MM.

5.9. J1nst BO3MOXHOCTH CBOOOJHON YKJIaJIKd B (hOpMy IENBHBIX apMaTYPHBIX CTEp)KHEH,
CETOK MJIM KapKacoB, MAYIIUX IO BCEH JIMHE WIN IIMPUHE WU3ACIUSA, KOHIBI dTUX CTEP)KHEU
JOJKHBI OTCTOSATH OT IPAHU JIEMEHTA IIPU COOTBETCTBYIOIIEM pazMepe u3aenus 10 9 m - Ha 10
MM, 10 12 M - Ha 15 MM, cBeImmIe 12 M - Ha 20 MM.

5.10. B monpIx 31eMeHTax KOJBIEBOIO MM KOPOOUATOrO CEUYEHHsS PACCTOSHUE OT
CTEep>KHEH IPOJIOJIbHON apMaTyphl 10 BHYTPEHHEH MOBEPXHOCTH OETOHA JIOJIKHO YJIOBJIETBOPSTH
TpeboBaHusAM mil. 5.5 u 5.6.

MUWHUMAJIBHBIE PACCTOSAHUA MEXY CTEPXKHAMU APMATY PbI

5.11. PaccrosiHusA B CBETYy MEXIY CTEPXKHIMH apMaTypbl (MM 000JO0YKaMH KaHAJOB) IO
BBICOTE U IIMPHHE CEUYEHUS JO0JIKHBI 00ECIeYrBaTh COBMECTHYIO paboTy apMaTypbl C OETOHOM U
Ha3HAYaThCs C yYETOM YJ00CTBA YKIIAJKU U YIUIOTHEHHs] OCTOHHON CMecH; IJIsl IPeABAPUTEIHHO
HaINpsKEHHBIX KOHCTPYKIMM JOJKHBI TAKXKE YUUTBIBATHCS CTEIIEHb MECTHOIO 00XaTus OeTOHa
U TabapuThl HATSHKHOIO OOOpYIOBaHUS (JIOMKpPAaTOB, 3aXKMMOB U T.I1.). B snemeHrax,
U3TOTOBJISIEMBIX € TOMOILBIO BUOPOIITAMITYIOLIMX MAIUH WU IITHIKOBBIX BUOPATOPOB, TOJIKHO
OBITH 0OecredeHo CBOOOTHOE MPOX0XKIECHHE MEXKAY apMaTypHBIMU CTEPIKHAMHU SJIEMEHTOB 3THX
MalllH WM HAKOHEYHUKOB BUOPAaTOPOB, YIIJIOTHSIOIIUX OETOHHYIO CMECh.

5.12. PaccrosiHusl B CBETY MEX]y OTIEJIBbHBIMU CTEPXKHSAMHU IPOJOJIBHOW HEHAIPSATraeMoi
apMaTypsl MO0 HampsraeMod apMaTypbl, HATACMBAEMOM Ha yIHOpbIl, a TaKkKe MEXIY



IPOJOJIBHBIMUA CTEPXKHSIMHM COCEJHHUX IIOCKMX CBApHBIX KapKacoOB JIOJKHBI IMPUHUMAThCS HE
MeHee HauOOJIbIIIEro AuaMeTpa CTEpKHEH, a TakxkKe:

a) €clIM CTEp)KHU MNpu OETOHMPOBAHUM 3aHUMAIOT TOPU3OHTAJIBLHOE WJIM HAKJIOHHOE
MOJIOKEHUE - HE MEHee: g HIKHEW apMarypbl - 25 MM, i BepxHed - 30 MM; mpu
pacIoIOKeHUN HIDKHEH apmarypbl Oojiee 4eM B JBa psAga 1O BBICOTE PACCTOSHHE MEXKIy
CTEpP>)KHSMHU B TOPU30HTAJIBLHOM HAalpaBlIEHUH (KpOME CTep:KHEH JABYX HMKHUX PAIOB) JOJKHO
OBITH HE MeHee 50 MM;

0) eciiu CTep)KHU NpU OETOHHPOBAHUM 3aHUMAIOT BEPTUKAIBHOE M0JIOKEHHE - He MeHee 50
MM; TIpM CHCTEMAaTHYeCKOM KOHTpOJe (paKUMOHHUPOBAHHS 3allOJHUTENICH OeTOoHa 3TO
paccTossHHE MOXXET OBITh YMEHBIIEHO 10 35 MM, HO NpH 3TOM JOJDKHO OBITh HE MeEHee
MOy TOPAKPaTHOTO HAHMOOJIBIIIEr0 pa3Mepa KPYIHOTO 3aITOTHUTEIIS.

IIpu cTecHEeHHBIX YCIOBHSX JOIYCKaeTCsl pacrosiaraTb CTEpKHU apMaTypbl HonapHo (6e3
3a30pa MEXLy HUMH).

B snementax c HampsraemMoill apmarypoil, HaTsAruBaeMod Ha O€TOH (3a MCKIIOYEHHEM
HENPEPHIBHO apMHUPOBAHHBIX KOHCTPYKIMiIl), pPacCTOSHUE B CBETY MEXKIY KaHajlaMu s
apMaTypbl JIOJDKHO OBbITh, KaK MpaBWJIO, HE MEHEe JUaMeTpa KaHajla M BO BCSKOM Cllyyae He
meHee 50 MM.

[Ipumeuanue. PaccTosHue B CBETy MEXIy CTEpKHAMM MEPUOANYECKOro MpoQuis
IIPUHUMAETCS 10 HOMUHAJILHOMY JMaMeTpy Oe3 yuera BBICTYIOB U pedep.

AHKEPOBKA HEHAIIPSITAEMOM APMATYPBI

5.13. CrepxHU NEPUOANYECKOTO MPOdUIiIs, a TaKkKe TIaJKHe CTEP)KHHU, NMPUMEHSIEMBIE B
CBapHBIX KapKacax M CETKaX, BBINOJHAIOTCA 0€3 KpIOKOB. PacTsHyTble TIiankue CTEepKHU
BSA3aHbIX KapPKAacOB U CETOK JIOJIKHBI 3aKaHUMBATHCS KPIOKaMHU, JallKaMu WIN NETIISIMU.

5.14. TIpoionbHbBIE CTEP>KHU PACTSIHYTOM U CXKATOW apMaTyphl AOJKHBI OBITH 3aBEICHBI 32
HOpPMaJIbHOE K IPOJOJIBHOM OCH 3JIEMEHTAa CEYEHHE, B KOTOPOM OHHM YUHTBIBAIOTCS C MOJIHBIM
pacueTHBIM CONPOTUBIIEHUEM, Ha JJIMHY HE MeHee [, onpesensemMylo 1o hopmyJie

an?

L=, Biar |a,
R

an
b

(186)

HO He MeHee [, = A d,
AA, n A

an 2

rac 3HA4YCHHUA o,

an ?

a TaKXKE I0IIYCKAa€MbIC MHWHHMAJIBHBIC BCIIMYUHBI Zan

onpezensores no tabdna. 37. [lpu sTom rinaaxkue apMarypHble CTEPKHH JIOJDKHBI OKAHYMBATHCS
KPIOKaMU WM UMETh IPUBAPEHHYIO MONEPEUHYIO apMaTypy o JuinHe 3anenku. K Bennuune R,

JIOIyCKaeTCsl BBOAUTH KOA(PUIIMEHTBI yCI0BU pabOThl OETOHA, KPOME 7, .

JlJis 57IEeMEHTOB U3 MEJIKO3EPHHUCTOTr0 OeToHa rpymnmbl b 3HaueHus /

., » OIIpeIesieMble 110
dopmyne (186), nomxubsl ObITh yBenmuueHsl Ha 10 d ans pactanyroro 6erona u Ha 5 d - ans
CKaToTO.

B cnyuae, xoraa aHkepyeMble CTEP)KHH ITOCTABJICHBI C 3alacoM MO IUIOMIATU CEYEHUS
npoTUB TpeOyeMOH pacdeToM 10 MPOYHOCTH C MOJHBIM PACUYETHBIM CONPOTHBIICHHEM,

BBIYMCIIEHHYIO 110 dopmyiie (186) minHy aHKepOBKH [/, JOIMYCKAeTCs yMEHbIIATh, yMHOXasl Ha
OTHOIICHHE HEOOXOIMMOM 10 pacyeTy U (PaKTHUECKOM IUIOIIAeH ceueHus: apMaTyphbl.

Ecnu no pacdery BJIOJIb aHKEPYEMBIX CTEp>KHEH OOpa3zylOTCsl TPELIUHBI OT PaCTSHKEHUS
OeToHa, TO CTEpXKHU [JOJKHBI OBITH 3afleJlaHbl B CXKATyl0 30HYy OeroHa Ha JuuHY [
onpezaenseMyto o hopmye (186).

ITpy HEBO3MOKHOCTH BBINOJIHEHHSI YKAa3aHHBIX TPEOOBaHUH JAOJKHBI OBITH IPUHATHI MEPbI
[0 aHKEPOBKE MPOIOJIBHBIX CTEp)KHEH i obecriedeHus: UX paboThl C TMOJHBIM PAaCUETHBIM



COIIPOTHBIIEHUEM B paCCMAaTPUBAEMOM CEYCHUH (TIOCTAHOBKA KOCBEHHOW apMaTyphbl, IpUBapKa K
KOHLIAM CTEp)KHEeH aHKepYMOUIMX IUIACTUH WM 3aKJIaJHbIX JeTajeld, OTru0 aHKepYIOIIHX
crepkHeit). IIpu oTom Benmuuna /,, noymkHa ObITh HEe MeHee 10 d.

JInst 3aKkiIaaHBIX JeTajeid OJDKHBI YUYUTHIBAaTBhCSA Clenyromue ocobeHHocTH. JlnmmuHy
PACTSHYTHIX AHKEPHBIX CTEP)KHEH 3aKIaHbIX JeTaned, 3afellaHHBIX B PAcTIHYTOM HJIH B

o, o,

cKaroM Oerone, mpu —2<>0,75 mwm —2 < 0,25 cuexyer onpeaenaTh 1mo ¢popmyie (186),
b Rb

TH0JIL3YACh 3HAYCHUAMU @, , A4, , A, 10 1o3. la Tabm. 37. B ocTanbHBIX CIydasx yKa3aHHbIC

an >

3HaYEHMs CcJeyeT NMPUHUMATH 10 1o3. 16 Tabn. 37. 3xecy o0, - CKUMAIOLIME HANPSHKEHHS B

OeToHe, NEHCTBYIOIIME IMEPICHANKYISIPHO aHKEPHOMY CTEP)KHIO M OIpeneNisieMble Kak JJis
YIPYroro Marepuaia o INPUBEACHHOMY CEYEHHUIO OT IOCTOSHHO JCHCTBYIOIIUX HArpy30K IpH
K09 PHIMEHTE HAGKHOCTH 110 Harpyske y, = 1,0.

Tabmuma 37



Ycnoeusa pab®oTe
HeHanpsaraeMmom
apMaTypH

KosddmumeHTs nOJ1d ONpelesieHMsa aHKEePOBKM HEeHAaNpsAT'aeMOM apMaTypbl

IeproInudecKkoro npodmis

TJIagKoM

oMera

an

OenvTa naMboa

an

agaMmbnoa

an an

MM

He

MeHee

oMera
an

ODenvTa naMboa
an

JgaMmbnoa

an an

MM

He

MeHee

1. Bapmesnka
apMaTypPHL

a) pacTaHyTOMU
B PacCTSAHYTOM
BeToOHe

©) cxaToy WIu
PacTAHYTOM B
cxaToM OeTOoHe
2. CTHIKU
apMaTypPEL
BHAXJIECTKY :

a) B PacCTHAHYy-—
TOM OeTOHe

6) B cCcxaToM
BeToHe

11

11

20

12

20

15

250

200

250

200

11

11

20

15

20

15

250

200

250

200




[Tpu neiicTBUM Ha aHKEPHBIC CTEPIKHU 3aKJIAIHON ETaly PACTATUBAIOIINX U CIBUTAIOIINX
ycuiuii npaBast yactb (opmyibel (186) ymHoxkaercs Ha K03(D(UIUEHT O, ONpeneNnseMblid 1o

bopmyne

0,3

=7 40,7,
1+Qanl/Nanl

(187)

rne N, O, - COOTBETCTBEHHO PACTATMBAIOIIEC M CIABHMIAIOLICE YCHIHME B AHKEPHOM

CTEpIKHE.
[Ipu 3TOM JyIMHA aHKEPHBIX CTEPKHEN JTOJIKHA ObITh HE MEHbIIIE MUHUMAJIbHBIX 3HAU€HUN
[, corimacHo TpeOOBaHUSAM HACTOSILETO IIyHKTA.

AHKepa u3 THankoil apmarypel kiacca A-l ciemyer HmpUMEHSTH TOJBKO HPU HATHMUYUHU
YCUJICHMH Ha UX KOHLIaX B BUJIE IUIACTHHOK, BBICAXKEHHBIX I'OJIOBOK U MONEPEYHBIX KOPOTHILIEH.
JlinHa 3TUX aHKEPOB ONpeAEIsieTCs pacueToM Ha BbIKaJbIBaHUE M cMATHE OeToHa. JlomyckaeTcs
IPUMEHEHHE AHKEPOB M3 YKAa3aHHOM CTal € KPIOKaMH Ha KOHLAX JJs KOHCTPYKTHBHBIX
Jeranei.

5.15. JIns obecrieueHnst aHKEPOBKU BCEX MPOAOIBHBIX CTEPKHEN apMaTyphl, 3aBOAMMBIX 32
IpaHb OMOpPBI, HA KPAaHHUX CBOOOJHBIX OMOPAX M3rHOAEMBIX HJIEMEHTOB JIOJKHBI BBITOIHATHCS
cieayromue TpeOOBaHMS:

a) eciau coOmoparoTcs ycnoBus M. 3.32, JuiMHA 3alycKa pacTAHYTHIX CTEpXKHEW 3a
BHYTPEHHIOIO I'PaHb CBOOOAHOI OMOPHI 10JIKHA COCTAaBIIATh HE MeHee S d;

0) ecnu ycioBus m. 3.32 He cOOMIONAIOTCS, UIMHA 3aIyCKa CTEpXKHEW 32 BHYTPEHHIOIO
rpaHb CBOOOHOM OMOPHI A0KHA ObITh HE MeHee 10 d.

JlnvHa 30HBI aHKEPOBKM [/, Ha KpaliHeli CBOOOJHON omIOpe, Ha KOTOPOH CHHUKAIOTCS
pacueTHbIE CONPOTUBICHUS apMmatypbl (cM. m. 2.28% u Tabn. 24*), ompenensercss COrjacHO
yKkazaHusM 11. 5.14 u mo3. 16 tabm. 37.

[Ipy HanMuUMM KOCBEHHOM apMaTypbl JJUHA 30HBI AHKEPOBKU CHIJKACTCS JICJICHHUEM
kod(pdunrenra @, Ha BenuuuHy 1+12x u ymeHblneHHeM Kodpduuuenta A4, Ha BEIUYHHY

100, /R, .
3nech p, - 00BbEMHBIN KOA(POUIUEHT ApMUPOBAHHUS, OIPEAEIIAEMBIIL:

IIPY CBAPHBIX CETKAX v e e s eeenens no dopmysie (49) (cm. m. 3.22%);
OPY OTMOAIMMX XOMYTAX « o e o o oo o oot ossonsonssnssnssas no dopmysie

rae A, - IIoIaab CEYeHUs OruOaoLIEro XOMyTa, PaclIOIOKEHHOI0 Y TpaHell 311eMEeHTa; B
1000M citydae 3HaueHue 4, npuHumaercs He 6oxee 0,06.

Hanpspkenue cxxatust 0eTOHa Ha OIOpe O, OINpEIeNseTcs AeJIeHUEM ONOPHON peakluu Ha
IUIOLIA/Ib OIIMPAHUS JIEMEHTA U NpuHUMaeTcs He 6onee 0,5 R, .

KocBeHnHoe apMupoBaHHe paclpenensercs Mo JUIMHE 30Hbl aHKEPOBKHM OT TOpLA 3JIEMEHTa
110 Oy KaiIIei K ormope HOpMaabHOM TpelTruHE.

JlnuHa 3armycka cTepkKHel 3a BHYTPEHHIOIO TPaHb OMOPhI YMEHbBILACTCS TPOTHB TpeOyeMoit
HACTOAIIMM IIyHKTOM, eciu BenuuuHa [, <10d , u npuHnmaercs paBHoii [, , HO He MeHee 5d. B

an?
3TOM ClIyyae, a TakKe IMPHU MPUBAPKE KOHIIOB CTEPHKHEW K HAACKHO 3aaHKEPEHHBIM CTAIbHBIM
3aKJIaHBIM JI€TaJsIM CHUIKEHUE DPACUYeTHOIO COIPOTHUBIICHMs IIPOAOJIBHOM apMmarypbl Ha
OIIOPHOM Y4YaCTKE HE MPOU3BOAUTCH.



MPOJOJIBHOE APMMUPOBAHUE 3JIEMEHTOB

5.16. Ilnomanp ce4eHust MPOJOIBHON apMaTyphl B JKEIe300€TOHHBIX JIEMEHTaX JOJDKHA
NPUHUMATHCS HE MEHee yKa3aHHOH B Tal0i. 38.

Tabmuma 38

YcyoBusa paboTe apMaTyph MyHVMAaJIbHA4g IIJIOWAOL CeUeHUS
IIPOINOJILHOM apMaTypH B Xejie-—
300eTOHHEIX 3JIeMeHTax, %
Jiomany ceueHms OeToHa

1. ApmMaTypa S B M3rubaeMelx, a TakKxke 0,05
BO BHELIEHTPEHHO PAaCTAHYTHX 3JIEMEHTaXx
IIPM PAaCIOJIOXEHUM NPONOJIbHOM CMIJIBL 3a
npenesaMy pabouel BHICOTH CEUEHUS

2. Apmatypa S, S' BO BHELEHTPEHHO 0,05
PACTSAHYTHEX BJIEMEHTaxX INPU PaCIOJIOXEHUM
IPONOJIbHOM CUJIEL MeXOy apMaTypou S u

S A}

3. ApmMatypa S, S' BO BHELIEHTPEHHO
CXATHX BDJIEeMeHTaXxX IIPu:

1 /1 < 17 0,05
0

17 <=1 /i <= 35 0,10
0

35 <1 /i <= 83 0,20
0

1 /i > 83 0,25
0

[IpuMeuaHMe . MuHMMaJIbHas [JIomanb CeYeHUs apMaTypH, OpMBeIeHHas
B HacTodAmeMr Tabiaule, OTHOCHUTCSA K IIJIoWanu cedeHusa OeToHa, pPaBHOM
NPOM3BEIEHNK WMPMHE [PAMOYTOJIBHOTO CedYeHusa JmOO WHMPMHE pebpa
TaBPOBOTO (OBYTaBPOBOT'O) CeueHMS Ha pabouyil BEICOTY cedeHuMs h . B

0

BJIEMEHTax C MNPOHNOJIBHOM apMaTypoM, PAaCHOOJIOKEHHOM pPAaBHOMEPHO IO
KOHTYPY ceuyeHu4da, a TaKXxe B LIEHTPAaJIbHO PacTAaHYTBEIX SJIEeMeHTax
yKaszaHHada BeJMYMHa MMHMMAJIBHOTO AapMMPOBAHMA OTHOCUTCHA K IOJIHOM
omany cedeHmsa OeTOHA.

B nsnemenTax ¢ NpomoOiIbHOM apmMaTypoH, pPacHoJIOKEHHOW pPABHOMEPHO IO KOHTYPY
CEYEHHUS, a TAKXKE B IIEHTPAIbHO PACTIHYTHIX 3JIEMEHTaX MUHHMaJIbHAs IUIOIIAb CEUCHHs BCel
IPOJIOJIBHOM apMaTyphl J0JKHA IPUHUMATBCS BIBOE OOJIbIIE BETUYNH, YKa3aHHBIX B Tabi. 38.

MuHUMAaNTBHBIA TPOIEHT COJACpKaHUs apMaTypbl S W S' BO BHEIEHTPEHHO CXKAThIX
3JIEMEHTAaX, HECyllas CIOCOOHOCTh KOTOPHIX HPU PACYETHOM SKCLUEHTPUCHUTETE MCIOIb3YeTCs
MeHee yeM Ha 50%, He3aBUCUMO OT TMOKOCTH 3JIEMEHTOB npuHuMaeTcs paBHbIM 0,05.

TpeboBanus Tabn. 38 He pacHpOCTPaHAIOTCS HAa apMHUPOBAHUE, ONPEAEIIEMOE PACUETOM
3JIeMEHTa JUId CTaJuil TPAaHCHOPTHUPOBAHUS M BO3BEICHMS; B ATOM Cily4ae IUIOIIA[b CEUEHUs
apMaTypbl ONpPENENsIeTcs TOJIbKO pacueToM I0 IPOYHOCTH. EciM pacueToM yCTaHOBIIEHO, YTO
HeCyIlasi CIIOCOOHOCTh 3JIEMEHTa HMCYEPIIbIBACTCSl OJTHOBPEMEHHO ¢ 00pa3oBaHUEM TpEUIMH B
OeToHe pACTAHYTOW 30HBI, TO JOJDKHBI YYHUThIBaTbcs TpeOoBanus 1. 1.19 s
c1a00apMUPOBAHHBIX JIEMEHTOB.



TpeGoBaHusT HACTOSAMIETO MYyHKTAa HE YYHUTHIBAIOTCS MPHU HA3HAYCHUH IUIOMIAIA CEUCHHS
apMaTyphbl, yCTAaHABJIMBAEMOM 110 KOHTYPY IUIMT WJIM MaHEeIeH U3 pacueTa Ha U3ru0 B IIOCKOCTH
IUTUTHI (TTAHENH).

5.17. JlmameTp, MM, MPOJOJIBHBIX CTEP)KHEH CXKAThIX JIEMEHTOB HE JOJDKEH IPEBBIILIATH

1 OeToHa:
TAXEJIOTO M MeJIKO3EPHMCTOI'O Kjlacca Huxe B25 ................ 40
JIETKOTO ¥ MOPMB30BAHHOTO KJIACCOB:
L B T B = 7 < 16
L T = 7 Y 25
B30 T BBIIE 4ttt oo e oot o aeeossonennesonessesonnsssssnnsssss 40
SYEUCTOTO KJIACCOB:
BLO T HIKE ittt ittt et tteeeeeeneeeeeeneeeeeenneeeeeenneeens 16
L T O 1 T 20

B u3rubaemsIx ayieMeHTax M3 JIETKOTo OeToHa ¢ apMatypoil kinacca A-IV u Hke nuamerp,
MM, ITPOAOJIbHBIX CTEP)KHEH HE JOJKEH MPEBbIIIATh ISl O0€TOHA KJIACCOB:

L T Z R = 7 << S 16
Bl = B2 ittt it e et et e et et et e e et 25
B30 T BBIIIIE vt v vttt e ot e ot e aeooeeoeeeeeenseeeeeoeeeneeaeeenees 32

Jnis apmatypbl 0oiee BRICOKUX KJIACCOB MPEACIbHBIC JUAMETPhI CTEPIKHEHN TOJKHBI OBITH
COTJIACOBAHBI B YCTAHOBIIEHHOM ITOPSIJIKE.

B u3rubaempIx 35eMeHTax U3 sueucToro Oetona kiuacca B10 u Hike guamerp mpoaoiabHON
apMaTyphl I0JDKEH ObITh He 6osee 16 M.

JluaMeTp TMpOJOJbHBIX CTEPKHEH BHELUEHTPEHHO CHKAThIX 3JIEMEHTOB MOHOJMTHBIX
KOHCTPYKIIUW JTOJDKEH OBITh HE MEeHee 12 MMm.

5.18. B I5MHEHHBIX BHELEHTPEHHO CXAaTbIX JJIEMEHTAaX pAacCTOSHUSA MEXIY OCSIMU
CTEp>KHEW MPOJOJBbHOM apMaTypbl JOJKHBI IPUHUMATHCS B HAIIPABJICHUU, NEPIEHAUKYISIPHOM
TUIOCKOCTH M3ruba, He 6onee 400 MM, a B HalIpaBJICHUH TUIOCKOCTH U3rnba - He 6omee 500 M.

5.19. Bo BHEHIEHTPEHHO CXAaThIX JJEMEHTax, HECyIas CIOCOOHOCTh KOTOPBIX TIpH
3a/IaHHOM JKCLIEHTPUCUTETE NPOJOJIbHOM CHIIBI MCHOJIb3yeTcss MeHee yeM Ha 50%, a Takxke B
’JeMeHTax ¢ rubkocTeio [, /i<17 (HanmpuMep, HOAKOJIOHHMKAX), IA€ IO pacyeTy cxKaTas

apmatypa He TpeOyercs, a KOJMYECTBO pacTsIHyTOM apmarypsl He tmpeBbimaer 0,3%,
JIOITyCKAETCsl He YCTaHABJIMBATh MPOAOJIBbHYIO U MONEPEUYHYI0 apMaTypy, TpeOyeMylo COIJIacHO
ykazaHuaMm . 5.18, 5.22 u 5.23, no rpaHsMm, napaienbHbIM IUIOCKOCTH u3ruba. Ilpu stom
apMUpPOBaHHUE MO IpaHsIM, NMEPHEHIUKYJSPHBIM IIOCKOCTH M3ruba, MPOU3BOAUTCS CBapHBIMU
KapKacaMU U CETKaMHU C 3alMTHBIM CJI0eM OeTOHa TOJILIMHOW He MeHee 50 MM U He MeHee JBYX
JMaMETPOB MPOJIOJILHON apMaTyphl.

5.20. B Oankax mmpuHO# cBbimie 150 MM YHCIIO NPOAONBHBIX PAa0OYMX CTEpIKHEH,
3aBOAMMBIX 3a T'paHb OIOPBI, JOJKHO ObITh HE MeHee IBYX. B peOpax cOopHbIX mHaHeneil,
HACTWJIOB, 4YacCTOPEOPHUCTBIX MEPEKPBITUH M T.I. mUpuHOMl 150 MM M MeHee Jomyckaercs
JIOBEJICHHE /10 OIIOPBI OJJHOT'O MPOJIOJIBHOIO PA0OYEro CTEPHKHSL.

B mumrax paccTosiHUsL MEXAy CTEp)KHSMH, 3aBOJMMBIMH 3a TpaHb ONOpPbI, HE TOJIKHBI
npesbiaTh 400 MM, IpUYEM IUIONIA/Ib CEYEHUS ITUX CTEp)KHEH Ha 1 M IMPUHBI IIUTHI 10JKHA
COCTaBIJIATH HE MEHee 1/3 myomany ce4eHus: CTep)KHEH B MPOJIeTe, ONPEIEICHHONW pacueToM 110
HauOOJIbIIEMY W3THOAIOIIEMY MOMEHTY.

B npenBapurenbHO HANpsKEHHBIX MHOIOIYCTOTHBIX (C KPYIVIBIMU ITyCTOTaMH) IUIUTax,
U3rOTOBJISIEMBIX M3 TsbKenoro OertoHa, BbeIcOTOM 300 MM M MeHee pacCTOSHHE MEXIY
HaIpsraeMo apMaTypoil, 3aBOJUMOI 3a rpaHb OMOPHI, NOMyCKaeTcs yBeauuuBath 10 600 MM,
€ClIM Il CEUEHWH, HOpPMaJbHBIX K HPOJOJIBHOW OCH IUIMTHI, BEJIMYMHA MOMEHTa
TpemuHooOpazoBanus M, ompexaensemoro mo dopmyie (125), cocrarmsier He meHee 80%

cre?
BEJIMYMHBI MOMEHTA OT BHEIIHEH Harpy3Kd, IPUHUMAaeMOH ¢ K0d(pPHUIIMEHTOM HAIEKHOCTH TI0
Harpyske y, =1,0.

IIpn apmupoBaHMM HeEpa3pe3HbIX IUIMT CBAPHBIMU DPYJOHHBIMM CETKaMHU JOIyCKAacTCs
BOJIN3U IIPOMEKYTOUHBIX OIIOP BCE HUKHUE CTEPHKHU NIEPEBOIUTH B BEPXHIOIO 30HY.



PaccrosiHust Mexy ocsiMu pabOuYMX CTEp)KHEH B CpelHEH 4acTW MpoJieTa TUIMTHI U HaJ
oropoi (BBEpXy) AOJDKHBEI ObITH HEe Oonee 200 MM mpu TodmMHE TIKUTHL 70 150 MM u He Ooiee
1,5 h npu Tommwae IUTH cBbIme 150 MM, Tae h - TommHa MU THL

5.21. B usrubaembix 37eMeHTax Mpu BbicoTe ceueHus cBbime 700 MM y OOKOBBIX TpaHeit
JIOJIKHBI CTABUTHCSI KOHCTPYKTUBHBIE MPOJIOJIbHBIE CTEPKHHU C PACCTOSIHUSIMHU MEXTYy HUMH IO
BeIcOTE He Oonee 400 MM u miomanesio ceueHus He Mmenee 0,1% miomaau ceyeHus OeTOHa,
UMEIOLIET0 pa3Mep, PaBHbII MO BBICOTE 3JEMEHTA PACCTOSIHUIO MEXAY 3TUMHU CTEPXKHSIMHM, IO
HIMPHHE - [T0JIOBUHE IUPUHBI pedpa ssieMeHTa, Ho He 6osee 200 mm.

ITOITEPEYHOE APMHWPOBAHUME 5JIEMEHTOB

5.22. Y Bcex NOBEPXHOCTEH >XKene300€TOHHBIX SIEMEHTOB, BOJIM3U KOTOPBIX CTaBUTCS
IpoJOJbHAs apMarypa, JOJDKHA MpelyCMaTpUBaThCS TaKXKe IONEepeyHas apMarypa,
OXBaTbIBAaIOLIAasl KpalHUE MPOJ0JIbHbIE CTepKHU. [Ipy 3TOM paccTOsTHUS MEXy MONEPEUYHbIMU
CTeP)KHSAMHU y KaXIOH TMOBEPXHOCTH 3JEMEHTa IOJDKHBI ObiTh He Oosee 600 MM u He Oonee
YABOCHHOM IIMPUHBI TPAHU 3JIEMEHTA.

Bo BHEUEHTPEHHO CXKAThIX 3JIEMEHTAaX C LEHTPAJIbHO PACIOJIOKEHHOW HAMPAraeMoin
NPOJOJIBHONM apMaTypoil (Hampumep, B CBasX) IOCTAaHOBKA IMOMEPEYHON apMmarypbl He
TpeOyeTcs, €CIU COMPOTUBIICHUE ACHUCTBUIO MOMEPEUHBIX CHII 00€CTICUNBACTCS OJTHUM OETOHOM.

[Tonepeunyto apmaTypy IOMYyCKAaeTCs HE CTaBUTh y TpaHEel TOHKHMX pebep M3rudaeMbIx
aeMeHToB (wupuHod 150 MM M MeHee), 1O WIMPUHE KOTOPBIX pacroJiaraercs JUIlb OJIWH
MIPOJIOJIbHBIN CTEPKEHBb WIIM CBAPHOW KapKac.

Bo BHEIEHTPEHHO CXKATbIX JMHEWHBIX JJIEMEHTAaX, a TAaKK€ B C)KAaTOM 30HE M3ruOaeMbIX
3JIEMEHTOB NPH HAJWYUU YUYUTHIBAEMOH B pacueTe CKaTOW IMPOJIOJIBHOW apMaTypbl XOMYTHI
JIOJIKHBI CTABUTHCSI HA PACCTOSTHUU:

B KOHCTPYKIHUAX U3 TSHKETIOT0, MEIKO3EPHUCTOTO0, JIETKOT0 U TOPU30BAHHOTO OETOHOB:

npu R, <=400 MIla - ne 6osee 500 Mm u He Ooee:

IIpU Bs3aHBIX Kapkacax - 15d, cBapHbIx - 20d;
npu R >=450 MlIla - He 6onee 400 Mmm u He Gonee:

MIpH BsI3aHBIX Kapkacax - 12d, cBapubIx - 15d;

B KOHCTPYKIMSX M3 SYEUCTOro OETOHA MpHU CBApHBIX Kapkacax - He Ooznee 500 MM u He
6omee 40d (rae d - HaMMEHBIINN TUAMETP CHKATHIX MPOJAOJIBHBIX CTEPKHEH, MM).

[Ipy >TOM KOHCTPYKIMS MOINEPEYHOM apMmarypbl IOJDKHA 00eCreurBaTh 3aKpeIICHUE
CKAThIX CTEP’KHEH OT UX OOKOBOIO BHIMTYUYMBAHUS B JIIOOOM HANpaBICHHUH.

PaccTrosiHMsT MEeXIy XOMyTaMU BHELEHTPEHHO C)KAaTBhIX AJIEMEHTOB B MECTaX CTHIKOBAHUS
paboueii apMaTypbl BHAXJIECTKY 0€3 CBapKH JOJIKHBI COCTaBIIATh He Oosee 10d.

Ecnu Haceinienue snemMeHTta TpeOyeMoil Mo pacyery cxaToil MpoaosibHOM apMaTypor S'
cocrtapisieT cBbiie 1,5%, a Takke eciu BCe CeYeHHE 3JIEMEHTa CKaTo U oOliee HACHIIIEHHE
apmatypoit S u S' cBeie 3%, paccTossHUE MEXIy XOMyTaMH JOJDKHO ObITh He Oonee 10d u He
6omee 300 mm.

[Ipu npoBepke cobOmOAeHUs TPeOOBAHMI HACTOSILErO IyHKTa MPOJOJIBHBIE CXKaThIe
CTEp)KHHU, HE YUUTHIBAEMbIE PAaCU€TOM, HE JOJIKHBI IPUHUMATHCA BO BHUMaHUE, €CIIU JUaMETP
ATUX CTEP)KHEH He MpeBbIIaeT 12 MM U MOJIOBUHBI TOJILIMHBI 3aIIUTHOTO CJI0s OETOHA.

5.23. KoHCTpyKITHUS BSI3aHBIX XOMYTOB BO BHEIIEHTPEHHO CXKATHIX DJIEMEHTAX JOJDKHA OBIThH
TaKOM, 4TOOBI MPOJOJIbHbBIE CTEPKHH (IO KpailHel Mepe uepe3 OAMH) paclojarajluch B MecTax
nepernba XOMyTOB, a 3TH Neperudbl - Ha paccTosHuu He Oosiee 400 MM 1O IMIMPHUHE TPaHU
anemenTa. [Ipu mupune rpanu He 6osiee 400 MM U 4yKCiIe TPOJOIBHBIX CTEPIKHEH Y 3TOM rpaHu
He OoJiee YeThIpeX JI0MyCKaeTcs 0XBaT BCEX MPOJIOJIbHBIX CTEPKHENH OJTHUM XOMYTOM.

[Ipu apMupoBaHMM BHELEHTPEHHO CXATbIX 3JIEMEHTOB IJIOCKUMHU CBApHBIMU KapKacaMu
JIBa KpaWHUX Kapkaca (pacroJio)K€HHBbIE Y IPOTHUBOIOJOXKHBIX T'paHel) IOHKHBI OBbITh
COGIMHEHBI JIPYT C APYroM [yl 00pa3oBaHuUs MIPOCTPAHCTBEHHOrO Kapkaca. i 3Toro y rpanei
3JIEeMEHTa, HOPMAJIbHBIX K IUIOCKOCTH KapKacoB, JOJDKHBI CTABUTHCS MOINEPEYHBIE CTEPIKHH,



MpUBAapUBAEMblE KOHTAKTHOW CBApKOW K YIJIOBBIM MPOJOJIBHBIM CTEPKHSIM KapKacoB, WIIU
HIMUIBKY, CBSI3BIBAIOIIME 3TU CTEP)KHHU, HA TEX )K€ PACCTOSHUAX, YTO U IMOMNEPEYHbIE CTEPKHU
IUIOCKUX KapKacoB.

Ecnu kpaiinue minockue kapkachl UMEIOT MPOMEXYTOUYHBIE MPOJOJIbHBIE CTEPKHU, TO OHU
HE peXe YeM uepe3 OJuH U He pexe dyeMm depe3 400 MM Mo MmMpUHE TPaHU JIEMEHTA JTOJKHBI
CBS3BIBATHCS IIMTWIBKAMU C TIPOAOIBHBIMU CTEPKHSAMU, PACTIONOKEHHBIMU Y TIPOTHBOIIONIOKHON
rpanu. Inunpku nomyckaeTcss He CTaBUTh MPH IIMPHUHE JTaHHOHN rpaHu dremenTta He 6onee 500
MM U YHKCJIE MPOJOJIBLHBIX CTEPXKHEHN y ATOM TpaHu He OoJiee YeThIpeX.

5.24. Bo BHELEHTPEHHO CXKaThIX 3JEMEHTAaX C YUYUTHIBAEMbIM B pacueTe KOCBEHHbBIM
apMHpOBaHHEM B BUJIE CBApHBIX ceTOK (U3 apMatypsl kinaccoB A-I, A-II u A-III nnamerpom He
O6onee 14 mm u knacca Bp-I) mnm B Buae HeHampsraeMoil cHupajabHOW JIMOO KOJIbLIEBOM
apMaTypbl JOJDKHBI OBITH IPUHSTHI:

pa3Mepsl SYEeeK CEeTKH - He MeHee 45 MM, HO He Oosee 1/4 MeHbIIeH CTOPOHBI CECUYCHHUS
ajieMeHTa U He 0ojee 100 Mm;

TUaMETp HAaBUBKHU CIIUPAJICH UK AUAMETP KoJiell - He meHee 200 mMm;

miar ceTok - He Menee 60 MM, HO He Ooinee 1/3 MeHbIIEH CTOPOHBI CEYSHHSI DIIEMEHTA U He
6omee 150 mm;

miar HaBUBKU CHHpajeil win mar xonen - He MeHee 40 MM, HO He Oonee 1/5 nuametpa
cedeHus eMenTa u He 6osee 100 mm.

Cetku 1 ciupanu (KoJblla) JOJKHBI OXBAaThIBATh BCIO pab0UyI0 MPOJIOJIBHYIO apMaTypy.

[Ipu ycuneHMM KOHLIEBBIX YYacTKOB BHELIEHTPEHHO CKaThIX AJIEMEHTOB CBApHbBIE CETKU
KOCBEHHOT'O apMHPOBaHU JOJKHBI YCTAHABIUBATHCSA Y TOPIA B KOJMYECTBE HE MEHEE YEThIPeX
CETOK Ha JUIMHE (cuWTas OT Topia 3jeMeHTa) He MeHee 20d, ecnu TpoaONBHAS apMaTtypa
BBITIOJIHAETCS U3 TJIaIKUX cTepxHeil, u He MmeHee 10d - u3 crepkHel nepruoaAnYecKoro npogus.

5.25. JluameTrp XOMYTOB B BSI3aHBIX KapKacax BHELEHTPEHHO CXaTbIX JIMHEHHBIX
3JIEMEHTOB JOJKeH npuHuMaThcsi He menee 0,25d u He menee 5 mwm, rne d - HauOONBIIKN
JIMaMEeTpP TPOJOJIbHBIX CTEPIKHEH.

JlnameTp XOMYTOB B BSI3aHBIX KapKacax HM3rHO0aeMbIX 3JIEMEHTOB JOJDKEH MPUHUMATHCA,

MM, HE MCHEE:
IIPpM BEICOTE CeYeHMs BJIeMeHTa, pabBHOM unu MeHee 800 MM ....... 5
TO K€, CBHIIE 800 MM v it ittt ittt teteeeeeneneeeeenenenenenns 8

CoOoTHOIIIEHNE TUAaMETPOB MONEPEYHBIX U MPOJIOJIBHBIX CTEP)KHEH B CBApHBIX KapKacax W
CBapHBIX CETKaxX YCTaHAaBJIMBAETCS M3 YCIIOBUS CBAPKU 10 COOTBETCTBYIOIIMM HOPMATHBHBIM
JIOKYMEHTaM.

5.26. B 0anouHbIX KOHCTPYKIIUSX BBICOTOM cBbIIie 150 MM, a Tak)Ke B MHOTOITYCTOTHBIX
IMTax (MM aHATOTUYHBIX YacTOPEOPHCTHIX KOHCTPYKLMAX) BbICOTOM cBbime 300 MM 10/KHA
YCTaHABIIMBAThCS MOMEPEUHas apMarypa.

B cronomHbIX MIMTaxX HE3aBUCUMO OT BBICOTHI, B MHOTOIYCTOTHBIX IUIUTaxX (WK
AQHAJIOTUYHBIX YaCTOPEOPUCTHIX KOHCTPYKIHUAX) BbicOTOM MeHee 300 MM W B OaJOYHBIX
KOHCTPYKLUSAX BbICOTOW MeHee 150 MM JoIyCcKaeTcsl ONEpPEUHyI0 apMaTypy HE yCTaHABIIMBATh.
[Ipu 3TOM 10JKHBI OBITH 0OECTIeUeHBI TPeOOBAHUS pacyeTa COrIacHO yKa3aHusM I1. 3.32.

5.27. Ilonepeunas apMaTypa B OJIOUHBIX M IJIUTHBIX KOHCTPYKLUSX, YKa3aHHbIX B 1. 5.26,
yCTaHaBIIMBAETCS:

Ha TMPHONOPHBIX YYacTKax, PaBHBIX NPU PaBHOMEPHO paclpeneleHHOW Harpyske 1/4
IpoJjieTa, a Ipy COCPEAOTOUYEHHBIX HArpy3Kax - pacCTOSHUIO OT OMOpPBI 0 OymKaiIiero rpysa,

HO He MeHee 1/4 mposnera, ¢ marom:
IIPM BBICOTE CEUYEeHMA D3BJIEMEHTAa h,
paBHOM mim MeHee 450 MM ....... He OGosiee h/2 u He Gosiee 150 MM
TO %e, cBemEe 450 MM ........... He Oojiee h/3 u He 6Gosee 500 MM
Ha OCTaJbHOM YacTH IpojeTa Npu BbIcOTEe ceueHHs aneMeHTa h cBeime 300 mMm

yCTaHABIIMBAETCA MOIepeYHas apMarypa c marom He 6osee 3/4 h u ne 6omee 500 mm.



5.28. Tlomepeunass apmarypa, NpPeIyCMOTPEHHAs [JIi BOCHPHATHS TONEPEYHBIX CHII,
JIOJDKHA MMETh HAJEKHYI0 aHKEPOBKY IO KOHIIAM IyTeM INPHUBApKU WIM OXBaTa MPOAOJIBHOM
apMaTypbl, 00€CIEYNBAIONTYI0 PABHOIPOUYHOCTh COSTMHEHH U XOMYTOB.

5.29. [lonepeuHas apmarypa B IJIUTaX B 30HE NPOJABIMBAHUS YCTAHABIUBACTCA C LIarOM
He Oonee 1/3 h u He Gonee 200 MM, TIPY ATOM IIUPUHA 30HBI TOCTAHOBKH MOTIEPEYHON apMaTyphl
J0JDKHA OBITh He MeHee 1,5 h (rae h - TonmumHa mmTh).

AHKepoBKa yKa3aHHOM apMaTyphbl JODKHA yA0BIETBOPATH TpEOOBaHUAM II. 5.28.

5.30. IlonepeyHoe apMHpOBaHHE KOPOTKMX KOHCOJIEH  KOJIOHH  BBINOJIHSACTCS
TOPU30HTAILHBIMU WJIM HAKJIIOHHBIMH 1101 yTIIoM 45° XomyTamu. Lllar XoMyTOB 0JKeH OBITh HE
oosee h/4 u ve 60mee 150 MM (e h - BEICOTa KOHCOJIN).

5.31. B anemeHnTax, paboTalommx Ha U3rHO ¢ KPyUYEHHEM, BS3aHbIE XOMYTHI TOJDKHBI ObITH
3aMKHYTBIMHM C HaJIe’)KHOW aHKEPOBKOM 10 KOHLIAM, a MPH CBApHBIX KapKacax BCE MONEPEYHbIE
CTep>)KHH 00OMX HANpaBJICHUH JOJDKHBI OBITh MPUBAPEHBI K YIJIOBBIM IPOJIOJIBHBIM CTEPIKHSIM,
o0Opa3yss 3aMKHYTbIi KoHTyp. Ilpm 53TomM pjomkHa ObITh oOecrmeyeHa paBHOIPOYHOCTh
COCIMHEHUM U XOMYTOB.

CBAPHBIE COEIVHEHIT APMATYPBI
N 3AKJIAJJTHBIX JTETAJIEN

5.32*%. ApmaTypa u3 TropsdeKaTaHOW CTalu TJaJKOTO0 W TEPUOAUYECKOTO MPOQus,
TepMudecku ynpouHeHHOH cranmu kinaccoB AT-IIIC u AT-IVC u 0OBIKHOBEHHOH apMmaTypHOi
MIPOBOJIOKH, a TAK)K€ 3aKJIa/IHbIE JETalli JOJIKHBI, KaK MPAaBUIIO, U3TOTOBISITHCS C TPUMEHEHUEM
JUISL COCUHEHUSI CTEP>KHEU MeXAy COOOM M C IUIOCKMMH 3JIEMEHTaMHU MPOKAaTa KOHTAKTHOU
CBapKH - TOYEYHOW M CTHIKOBOH. JloMyCcKaeTcsl MpUMEHEHHE IyTOBOM CBAPKHU - aBTOMATHYECKON
Y TIOJTyaBTOMATHYECKOH, a TAK)KE PYyYHOH COTJIACHO YKa3aHMSIM II. 5.36%*.

CThIKOBBIE COEIMHEHMsSI YMPOYHEHHOW BBITSDKKOW apmarypbl kiacca A-IIIB gomkHBI
CBapHBaThCsl 10 €€ YIPOUYHEHUS.

CBapHble COEUHEHUSI CTEPKHEBOW ropsuekaTaHol apMarypsl KiaccoB A-IV (u3 cramm
mapku 20XI211), A-V u A-VI, TepMmoMexaHnYeckl yIpOYHEHHOH apmartypsl kiaccoB AT-IIIC,
AT-IVC, A1-IVK (13 ctamu mapok 10I'C2 u 081'2C), A1-V (u3 crasm mapku 20I'C) u A1-VCK
CJIelyeT PUMEHSTH TOJIbKO TUIIOB, ycTaHOBIEHHBIX ['OCT 14098-85.

CBapHbple COCAMHEHHUSI CTEP)KHEBOW TropsideKaTaHOW apmarypsl kimacca A-IV (U3 cranm
mapku 80C) U TepMOMEXaHMYECKH YIPOYHEHHOHM apMaTypsl kiaccoB A1-1V, A1-IVK (u3 cranu
mapku 25C2P), At-V (xpome u3 cramum mapku 20I'C), A1-VK, ATVI, A1-VIK n At-VII,
BBICOKOIIPOYHOW apMaTypHOH MPOBOJIOKM M apMaTypPHBIX KAHATOB HE JOITyCKAIOTCS.

5.33*, Tumbl cBapHBIX COCAMHEHUH M CIIOCOOBI CBAPKH apMaTyphl M 3aKJIAJIHBIX ACTaJICH
CllelyeT Ha3HayaTb C y4Y€TOM YCJIOBUHM S3KCIUTyaTallud KOHCTPYKLMH, CBAPUBAEMOCTU CTalIH,
TEXHUKO-)KOHOMHUYECKUX TIOKa3aTesled COEAMHEHWH U TEXHOJOTMYECKHMX BO3MOXKHOCTEH
npennpustus-urorosurens B coorserctsuu ¢ I'OCT 14098-85.

BrinosiHsieMble KOHTaKTHO-TOYEYHOM CBApKOW WJIM JIyrOBOM CBAapKOW MPUXBATKAMH
KpecTooOpa3Hble COCTUHEHUS, KOTOPBIE JOKHBI 00ecrieunBaTh BOCIPUSATHE apMaTypOil CETOK U
KapKacoB HaIPsDKEHUN HE MEHEE €€ PACUCTHBIX CONPOTHUBIICHHUH (COCTMHEHHMS "'C HOPMUPYEMOU
IPOYHOCTHIO"), HEOOXOUMO YKa3bIBaTh B pab0OUnX YepTEeKaxX apMaTypHBIX U3IEINH.

CBapHble KpecToOOpa3Hble COEAMHEHUS C HEHOPMHUPYEMOW MPOYHOCTHIO MPUMEHSIOTCS
JUIs 00ecreYeHusl B3aMMHOTO PACIIONIOKEHHS CTEP)KHEH apMaTypHBIX M3JENuil B Mpolecce ux
TPAHCIIOPTUPOBAHUS, OETOHUPOBAHUS U U3TOTOBJICHUS KOHCTPYKIIUU.

5.34. B 3aBOACKHMX YCIOBMSX IPU U3TOTOBJIEHUU CBApHBIX apMaTypHBIX CETOK, KAPKACOB U
COCIMHEHUI MO JUIMHE OTHAEIbHBIX CTEepKHEH cleAyeT NPUMEHATh MPEUMYIIECTBEHHO
KOHTaKTHYI0 TOYEYHYIO M CTBIKOBYIO CBAapKy, a IPU M3rOTOBJIEHHUU 3aKJIaJHBIX JAeTaled -
ABTOMATUYECKYI0 CBAapKy 1oj (IIOCOM JJisi TaBPOBBIX U KOHTAKTHYIO pelbeHYIO CBapKy AJIs
HaXJIECTOYHBIX COEAMHEHUH.



5.35. Ilpu MoHTake apMaTypHBIX H3JEIUI U COOPHBIX KEIe300€TOHHBIX KOHCTPYKIUI B
HEepBYI0  OYepelb JIOJDKHBI  INPUMEHAThCS  I0JIyaBTOMAaTHYeCKHe  CHOCOOBbl  CBapKH,
o0ecrneuynBaroIne BO3MOXHOCTh KOHTPOJISL KaUYeCTBa COEAMHEHUH.

5.36*. TIlpm oOTCYTCTBUM HEOOXOIMMOIO CBAPOYHOIO OOOpPYAOBaHMS JIOIyCKAeTCs
BBITOJIHATH B 3aBOJICKMX U MOHTA)KHBIX YCIIOBHUSIX KPECTOOOpa3HbIE, CTHIKOBBIE, HAXJIECTOYHBIE U
TaBpPOBbIE COCAUHEHMs apMaTypbl M 3aKiaJHbIX AeTaneil, npumesss npusencHusie B ['OCT
14098-85 1 B HOpMATUBHBIX JOKYMEHTaX Ha CBAPHYIO apMaTypy M 3aKJIaJHble I€TalId CIOCOObI
JYyrOBOH, B TOM YHCIE€ M pPy4HOW, cBapku. He nomyckaercss mpUMEHSATh IYIOBYHO CBapKy
IPUXBAaTKaMU B KpPECTOOOpPA3HBIX COEAUHEHMSIX CTEpyKHEH paboueilt apmartypbl kiacca A-III
mapku 351°C.

[Ipumensis pydHylO JyTrOBYHO CBapKy IpU BbIIOJHEHUH CBapHbIX COEAUHEHUH,
paccuMThIBA€MbIX [0 TPOYHOCTH, B CETKaxX W KapkKacax, CIeAyeT YCTaHaBIUBaTb
JIOTIOJIHUTENbHbIE KOHCTPYKTUBHBIE 3JIEMEHTBl B MECTaX COCJAMHEHUS CTEp)KHEH MPOAOIbHOU U
HOINEPEYHOM apMaTypbl (IPOKIAKU, KOCBIHKH, KPIOUKU U T.1.).

CTBIKU HEHAIIPSITAEMOM APMATYPHI
BHAXJIECTKY (BE3 CBAPKW)

5.37. Crelku HeHampsAraeMoil pabodel apMmarTypbl BHAXJIECTKY NPUMEHSIOTCS IPH
CTBIKOBAHWU CBapHBIX M BS3aHBIX KapKacoOB M CETOK, MPHU STOM IuameTp paboueil apmaTypbl
J0JKeH OBITh He Oosee 36 MM.

Creiku cTepikHel paboueill apMmaTypbl BHAXJIECTKy HE PEKOMEHAYEeTCsl pacrmojiarath B
pacTaHyTOH 30HE M3THOAEMBIX W BHEIEHTPEHHO PACTSHYTHIX JJIEMEHTOB B MECTaX ITOJHOTO
UCIIONB30BaHUsl apMarypbl. Takue CTHIKM HE JOIMYCKAlTCA B JUHEHHBIX DJIEMEHTaX, CEYCHUE
KOTOPBIX TIOJHOCTBIO PAaCTAHYTO (HampuMep, B 3aTsDKKaX apokK), a TakkKe BO BCEX CIydasx
MPUMEHEHUs CTEP)KHEBOM apmaTyphl kiacca A-1V u Bbie.

5.38. CThIkM pacTSHYTOH WM CKaTOW paOoueill apMaTyphl, a TaKKe CBapHBIX CETOK H
KapKacoB B pa0odeM HaIpaBJICHUH JOJDKHBI UMETh JJIMHY Tepenycka (HaxyecTku) | He meHee
BeJIMYUHEI [ , ompenenseMoit mo ¢popmyie (186) u tadmn. 37.
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5.39. Crblku CBapHBIX CETOK M KapKacoB, a TaKKE PACTAHYTBIX CTEpPKHEW Bs3aHBIX
KapKacoB U CETOK BHAaXJECTKy 0e3 CBapKM JIOJDKHBI, KaK IPABUIIO, PACIIONAraThCsl BPa30EkKKy.
[Ipu sToM MUIOmAAbL CeueHHs pPabOYMX CTEP)KHEH, CTHIKYEeMBIX B OJHOM MECTe WM Ha
paccTosTHUM MEHee JJIMHBI meperycka |, momkHa coctaBiarh He Oojee 50% oOmiel ruiomaan
CEUCHUs PaCTAHYTOH apMaryphl - IPU CTEPXKHAX Mepuoandeckoro npoduis u ve donee 25% -
IPU TTAJKUX CTEPHKHSIX.

CThIKOBaHME OTIENBHBIX CTEp)KHEH, CBapHbIX CETOK M KapkacoB 0e3 pa30exKH
JIOITyCKAETCs TPU KOHCTPYKTUBHOM apMHUpOBaHUU (0e3 pacuera), a TakkKe Ha TeX y4acTKax, e
apMaTypa ucnoib3yercs He 6oiee ueM Ha 50%.

5.40. CrplkM CBapHBIX CETOK B HalpaBJICHHH paboyeil apMaTypbl W3 TJIAJIKOU
ropsiuekaTaHoi craiau kinacca A-I TOMKHBI BBIOJIHATBCS TaKUM 00pazoM, YTOOBI B KaXIOH U3
CTBIKYEMBIX B PACTSHYTOH 30HE CETOK Ha JJIMHE HAXJIECTKH PAacIojarajioch HE MEHee JBYX
HOTIEPEYHBIX CTEPKHEH, IPUBAPEHHBIX KO BCEM MPOJOJIbHBIM CTEPKHAM CeTOK (uepT. 24). Takue
K€ THIIbBl CTBIKOB IPUMEHSIOTCS W JJs CTHIKOBAaHMSA BHAXJIECTKY CBapHbIX KapKacoB C
OJTHOCTOPOHHUM PacIIOJIOKEHUEM pabouux CTep>KHEH U3 BCEX BHJIOB apMaTyphbl.
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Yept. 24. CTBIKM CBapHBIX CETOK BHAXJECTKY (0e3 cBapKu)
B HalpaBJIEHUU paboueil apMaTyphbl, BHIIOJHEHHON U3 TJIAJKUX CTEPIKHEN
a - IIpY MIONEPEUYHBIX CTEP)KHAX, PACIIOJIOKEHHBIX B OTHOM IJIOCKOCTH;
0, B - TO K€, B Pa3HbIX INIOCKOCTAX

CThIKM CBapHBIX CETOK B HampaBieHHM paboueil apmarypel kiaccoB A-II u A-III
BBINOJIHAIOTCS 0€3 MOMNEepPeUHbIX CTEP)KHEH B Mpenenax CThbKka B OJHOM MJIM O0EMX CTBIKYEMBbIX
ceTkax (uepr. 25).
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Yeprt. 25. CTBIKM CBapHBIX CETOK BHaXJECTKy (0e3 cBapKn)
B HarpasJIeHUH paboueii apMaTypbl, BEINIOJIHEHHON U3 CTEP)KHEH
HEePUOIUIECKOro MpoduIIs
a - 0e3 NonepeyHbIX CTEPKHEN B Ipeesiax
CTBIKA B OZJHOM U3 CTBIKYEMBIX CETOK;
0 - TO &€, B 00€UX CTBIKYEMBIX CETKax

5.41. Crplku cBapHBIX CETOK B HepaOO4ye€M HAIpaBJIEHUU BBIINOJIHAIOTCS BHAXJIECTKY C
HepenycKoM (CUuTasi MeXay KpalHUMH paOOuUMH CTEPKHIMU CETKH):

npu oyaMeTpe pacrnpeneamuTenbHOM (monepeuHOM) apMaTypPEL
OO 4 MM BEKJITIOU e  « o v e o e o o o oo oo ooesaneenneeaneaneeaneeeneeas Ha 50 MM

(uepT. 26, a, 0O)
TO K€, CBBIIE 4 MM &t vt v vt teneneneneneneneneneneneens Ha 100 mMm

(uepT. 26, a, O)

a) 50—100 mMm d
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Yept. 26. CThIKM CBapHBIX CETOK B HAIPABJICHUH
pacIpenennTeabHON apMaTypsl
a - CTBIK BHAXJIECTKY C PACIIOJIOKEHUEM PabOUYMX CTEP)KHEH
B OJJHOM INIOCKOCTH; O - TO 7K€, C PACHOJIOKEHUEM
pabouux cTepKHEN B pa3HBIX MIIOCKOCTSX;
B - CTBIK BIIPUTBIK C HAJIO)KEHUEM JOIOJHUTEIBHON
CTBIKOBOW CETKH

[lpu nmamerpe paboueit apmaTypbel 16 MM u Ooyiee CBapHbIE CETKH B Hepabouem
HaIlpaBJICHUU JIOIIyCKACTCA YKJIAAbIBAThL BIPUTBIK JpPyr K JpYyry, IE€peKpbIBast CTBIK
CHEIHUATBHBIMHA CTBHIKOBBIMH CETKAMH, YKJIAJBIBAEMBIMHU C MEPEIYCKOM B KXKIYK CTOPOHY HE
Mmenee 15d pacnpenenutenbHoi apmaTypsl U He meHee 100 mm (uepT. 26, B).

CapHble ceTKM B HepabO4yeM HamNpaBlEHUHM JOIMYCKAeTCsl YKIAIbIBaTh BIPUTHIK Oe€3
HAXJIECTKU U 0€3 JOMNOJHHUTECIBHBIX CTBIKOBBIX CECTOK B CICAYIONIUX CITydasaXx:

NpU  YKJIAJKE CBapHBIX IMOJOCOBBIX CETOK B JBYX B3aMMHO IEPICHIUKYIISPHBIX
HaITpaBJICHUAX

NpU HAIMYHUH B MECTaX CTHIKOB JIOTIOJIHUTEIHLHOIO KOHCTPYKTHBHOTO apMHUpPOBAHHS B
HATPABIICHUU PACIIPEICITUTEILHON apMaTyPBhI.

CTBIKU DJIEMEHTOB CEOPHBIX KOHCTPYKIIUI

5.42. Tlpu CTBIKOBAaHUU KEIIE300€TOHHBIX JJICMCHTOB COOPHBIX KOHCTPYKIUN YCHIIUS OT
OJIHOTO DJIEMEHTA K JPYroMy IepelaloTcs uepe3 CThIKYeMylo pabodyro apMaTypy, cTajbHbIe
3aKJIaJHbIe JETaM, 3aroJiHsAeMble OCTOHOM IIBBI, OCTOHHBIC WIMOHKU WIM (IJIsI CXKATHIX
3JIEMEHTOB) HETIOCPEICTBEHHO Yepe3 OETOHHBIE TOBEPXHOCTH CTHIKYEMBIX AJIEMEHTOB.

CTbIKOBaHME TPEABAPUTEILHO HAIPSKEHHBIX 3JIEMEHTOB, a TaKXKe KOHCTPYKUUH, K
KOTOPBIM HPEIbSABISIOTCS TpeOOBAaHUS BOJOHENPOHUIIAEMOCTH, JOJKHO OCYIIECTBISATHCS, Kak
MPaBUIIO, OETOHOM Ha HAIPSATAIOIIEM [IEMEHTE.

5.43. XXecTtkue CTBIKM COOPHBIX KOHCTPYKIIMW JOJKHBI, KaK MPABUIIO, 3aMOHOJUIUBATHCS
MyTEeM 3alOJIHCHUS IIBOB MEXKIY JJIEMEHTaMu OeTOHOM. Eciu mpu M3rOTOBICHHH SJIEMEHTOB
oOecrieunBaeTcs IUIOTHAsE TOJArOHKAa TOBEPXHOCTEM JApyr K JApyry (Hampumep, MHOpu
UCTIOJb30BAHUU TOPIIA OJHOTO M3 CTHIKYEMBIX JJIEMEHTOB B KadecTBE OManyOKu IS Topla
JPYroro), AOIMyCKaeTcsl MpHU Nepegadye 4epe3 CThIK TOJIBKO CHKUMAIOIIEro YCHIIMS BBIMOJIHEHHE
CTBIKOB HacyXo.

5.44. CTpIKM DJIEMEHTOB, BOCIPHHHUMAIOIINE PACTATUBAIOIIME YCUJIUA, JIOJKHBI
BBITIOJIHATHCS:

a) CBApPKOM CTAJIbHBIX 3aKJIQTHBIX JETaJICH;

0) CBapKOil BBIITYCKOB apMaTyphl;

B) IPOIYCKOM 4epe3 KaHaJIbl WM Ta3bl CTHIKYEMbIX 3JEMEHTOB CTEp)KHEH apMaTypHBIX
KaHATOB WM OOJTOB C TOCIEAYIOIIUM HATSKEHHEM WX M 3alO0JIHCHHEM IIBOB M KaHAJIOB
LEMEHTHBIM PACTBOPOM WIIM MEIKO3EPHUCTHIM OETOHOM;

') CKJICMBAaHUEM 3JIEMEHTOB KOHCTPYKLIMOHHBIMU MOJMMEPPACTBOPAMHU C UCIOJIb30BAHHEM
COCIMHUTEJIbHBIX JIETANICH U3 CTEPAKHEBOU apMaTyphl.

[Ipy  MOpPOEKTHUPOBAHWUM  CTHIKOB  DJIEMEHTOB  COOPHBIX  KOHCTPYKIMHA  JOJIKHBI
IpelyCMaTpUBATHCS TaKUE COEAMHEHHUS 3aKJIaIHbIX JIeTalel, MPU KOTOPBIX HE MPOUCXOIMIO Obl
pasrubaHus uX 4acTeil, a Takke BHIKOJIOB OETOHA.

5.45. 3aknagHbie ACTaM JOJKHBI OBITh 3aaHKEPEHBI B OCTOHE C MOMOIIBIO aHKEPHBIX
CTEep>KHEH WU MpUBapeHbl K paboyeil apMaType 3J1eMEHTOB.

3akiagHble JIeTadu C aHKepaMU JOJDKHBI, KaK IPABUIIO, COCTOSATh M3 OTAENIbHBIX IIJIACTHH
(yronkoB unu (pacoHHOW CTaliM) ¢ MPUBAPEHHBIMU K HUM BTaBp WJIM BHAXJIECTKY aHKEPHBIMHU
CTEP)KHIMU TIPEUMYIIECTBEHHO U3 apMartypsl kinaccoB A-II, A-III. JInmnHa aHKepHBIX CTep)KHEH



3aKJIQJHBIX JeTajel Mpu ACWCTBUM HA HHUX PACTATHBAIONIMX CHJI JIOJDKHA OBITh HE MeEHee
BEJIMYMHBI [, ONIpesiesIseMOo COIIacHO yKa3aHusaM 1I. 5.14.

an»

JIMHa aHKEPHBIX CTEP)KHEH MOXKET OBbITh yMEHbBIICHA TPH YCIOBUH IMPUBAPKU HA KOHIIAX
CTep)KHEH aHKEPHBIX IUIACTHH WJIM YCTPONCTBA BBICA)KEHHBIX TOPSYMM CIIOCOOOM aHKEPHBIX
TOJIOBOK TuaMeTpoM He MeHee 2d - s apmatypsl kinaccoB A-1 u A-II u ve menee 3d - s
apmatypsl kiacca A-IIl. B atux cioyuasx ajauMHa aHKEpPHOTO CTEPXKHS ONPEAEISETCs paCueTOM Ha
BBIKAJIbIBAHUE U cMsITHE OeToHa U nmpuHuMaeTcs He MeHee 10d (rne d - nuameTp aHkepa, MM).

Ecnu ankepa, HCIIBITHIBAIONINE PACTSDKEHHE, PACIIONATalOTCsl HOPMAJIbHO K OCH DJIEMEHTa U
BIOJIb HUX MOTYT 00pa3oBaThCs TPELIMHBI OT OCHOBHBIX YCWIMH, JAEHCTBYIOIIMX HA JJIEMEHT,
KOHIIBI AaHKEPOB JIOJDKHBI OBITh YCHJICHBI INMPHUBAPCHHBIMH IUIACTHHAMHU WM BBICAKCHHBIMU
TOJIOBKaMHU.

[ITammoBaHHbBIE 3aKJIaHBIC IETATN JOJDKHBI COCTOSITH M3 TIOJIOCOBBIX aHKEPOB, NMEIOIINX
ycuiieHust (Harmpumep, B BUJIE C(HEPUUECKUX BBICTYIIOB), U YYaCTKOB, BBIIOIHSIOMNX (YHKIIUIO
IUTACTHH (QHAJIOTUYHO CBAapHBIM JAetaisiM). LllTamrmoBaHHbBIE 3aKiagHble ACTANH CIEIYET, Kak
NpaBUJIO, TIPOSKTHPOBATh M3 IOJIOCOBOM CTalM TOJIIUHON 4 - 8§ MM TakuMm 00pa3oMm, YTOOBI
OTXOIBI TIPH PACKpOE MOJOCHI OBUIM MHHUMAJIBHBIMU. JleTanb HEOOXOAWMO PACCUMTHIBATH TI0
IPOYHOCTH MOJOCOBBIX AHKEPOB M IUIACTUH. [IpOYHOCTH aHKEPOBKM AETalld MPOBEPSIETCS W3
pacueTa GeTOHA Ha pacKaJIbIBAHKE, BHIKAJIBIBAHUE U CMSTHE.

TommuHa TuIacTUH 3aKIagHBIX JAETaleidl ONMpeAessieTcsl COrJIaCHO yKa3aHusM 1. 3.46 u B
COOTBETCTBUHM C TPEOOBAaHMSIMH CBApKU. B 3aBHCHMOCTH OT TEXHOJOTMH CBapKH OTHOIICHHE
TOJIIMHBI IUIACTHHBI K JWAMETPy AaHKEPHOTO CTEPXKHS MPUHUMAETCS B COOTBETCTBHH C
tpedoBanusimu I'OCT 14098-85.

5.46. Ha KOHLIEBBIX YaCTSAX CTHIKYEMbIX BHEIIGHTPEHHO CXKATBIX 3JIEMEHTOB (Harpumep, Ha

KOHIIaX COOPHBIX KOJIOHH) JIOJKHA YCTaHABIMBATHCS KOCBEHHAS apMaTypa COIIACHO yYKa3aHUSIM
. 5.24.

OTJEJIbHBIE KOHCTPYKTHUBHBIE TPEBOBAHUMA

5.47. Ocafgo4Hble BBl TOJKHBI, KaK MPABUIIO, IPEAYCMATPUBATHCS B CIIy4dasiX BO3BEICHUS
31aHus (COOPY’KEHHUS) Ha HEOJHOPOAHBIX IPYHTaX OCHOBAHMS (IIPOCAOYHBIX M JIP.), B MECTax
PE3KOro M3MEHEHHUS Harpy30K | T.II.

Ecnmu B yka3aHHBIX ClyyasiX OCaJOYHbIE IIBBI HE MPEIyCMaTpPUBAIOTCHA, (PyHIaMEHTHI
JOJDKHBI ~ O0JIafjaTh  JIOCTaTOYHOM  MPOYHOCTBIO U KECTKOCTBIO,  MPEJOTBpaIlaromien
MOBPCIKACHUC  BbIIICICKAIINUX KOHCprKHHﬁ, HJin HMCTh CICHHUAJIBHYKO KOHCTPYKIHIO,
CITyKalllylo JJisl JOCTHXKEHUS STOM XKe LIeIH.

OC&I[O‘IHBIG IIBBI, @ TAKKC TEMIICPATYPHO-YCAaJOUYHLIC IIBbLI B CIIIOMIHBIX 66TOHHBIX n
KEJIe300€TOHHBIX KOHCTPYKUHUSAX CIEAYyeT OCYIIECTBISATh CKBO3HBIMH, pa3pe3asi KOHCTPYKIUIO
70 mojowBhl (yHIaMeHTa. TemmepaTypHO-yCaJo4HbIE ILIBbI B KeNe300€TOHHBIX KapKacax
OCYUIECTBIISIOTCSA MOCPEICTBOM NMPUMEHEHHUS! ABOWHBIX KOJOHH C JOBEJIEHUEM IlBa 10 Bepxa
dbyHIamenTa.

Paccrosinust Mexqy TeMIepaTypHO - yCaJO4YHBbIMU HIBaMU B OCTOHHBIX (yHIAMEHTax U
CTCHKAaX IMOJABAJIOB OOITYCKACTCA NPHUHUMATL B COOTBCTCTBUU C PACCTOAHUAMU MCKIAY HIBAMU,
MPUHSTHIMH JIJIS1 BBILLIEJIEKAIIMX KOHCTPYKIUH.

5.48. B O€TOHHBIX KOHCTPYKIMSX JIOJDKHO IpPEeayCMaTpUBaTbCs KOHCTPYKTHUBHOE
apMHpOBaHHUeE:

a) B MECTaxX Pe3KOro U3BMEHEHUs Pa3MEpPOB CEUCHMUSI JIEMEHTOB;

0) B MeCTax U3MEHEHUS BBICOTHI CTEH (Ha yJacTKe He MeHee 1 M);

B) B OCTOHHBIX CTEHAX MO U HaJ MPOEMaMHU KaXKIOT0 ITaxa;

I') B KOHCTPYKLHUSAX, TOABEPraloNINXCcs BO3CHCTBUIO JMHAMUYECKON Harpy3KH;

1) y MEHee HaIpsHKCHHOM TpaHW BHEIEHTPEHHO CHXKATHIX JJIEMEHTOB, €CIIM HauOoJbllee
HanpsDKEHUE B CCUEHUM, ONpEAeIseMOe Kak Uil ynpyroro tena, npesbimaer 0,8 R,, a



HauMeHbIllee coctaBimsier MeHee | MIla wim okas3pIBaeTCs PaCTITMBAIOIIAM, IPH ITOM
K03 duImeHT apmMupoBanus ¢ npuHumMaercs He menee 0,025%.

TpeboBaHMsT HACTOSIIEr0 IyHKTa HE PACIPOCTPAHSIOTCS HAa JJIEMEHThl COOPHBIX
KOHCTPYKLIUH, NpoOBepsieMble B CTAaJUsAX TPAHCIOPTUPOBAHUS M MOHTa)ka, B 3TOM Ciydae
HE00X0IMMOE apMUPOBAHHE OTIPEIEISIETCS] PACYETOM IO IPOYHOCTH.

Ecnu pacueToM yCTaHOBIIEHO, YTO MPOYHOCTh 3JEMEHTAa UCUEPIBIBACTCS OJJHOBPEMEHHO C
00pa3oBaHHEM TPENIMH B OETOHE PACTSIHYTOW 30HBI, TO CJIEIYET YUUTHIBATh TpeOoBaHwus 1. 1.19
JUTsL CIa00apMUPOBAHHBIX 3JIEMEHTOB (0e3 yuera paboThl pacTsanyToro 6erona). Ecnu, cormacHo
pacueTy ¢ y4eToM CONPOTHBIICHHS PACTSHYTOH 30HBI OETOHA, apMaTypa He TpeOyeTcsi U OIBITOM
JIOKa3aHa BO3MOXXHOCTb TPAHCIOPTHPOBAHUS M MOHTa)Xka TaKUX 3JIEMEHTOB 0Oe3 apmaryphl,
KOHCTPYKTHBHAs apMaTypa He MpelyCMaTpUBACTCS.

5.49. CooTBeTcTBUE PACIHOJOXKEHUS apMaTypbl €€ IMPOEKTHOMY IIOJO0XKEHUIO JOJKHO
o0ecreunBaTbCsl CIENUAIBHBIMA MEPOIPHUATUSIMH (YCTAaHOBKOHM IIACTMACCOBBIX (DUKCATOPOB,
11aifd U3 MEIKO3EPHUCTOr0 OETOHA U T.I1.).

5.50. OtBepcTHsl 3HAYUTEIBHBIX PAa3MEPOB B KEJIE300CTOHHBIX IUIUTAX, MAHENSIX W T.II.
JIOJDKHBI OKaUMIIATBCSL JONOJHUTENBHOM apMaTypoil ceuyeHHeM He MeHee cedeHus paboueit
apMatypsbl (TOTo K€ HalpaBJIeHUs ), KOTopasi TpeOyeTcs Mo pacyeTy IUIUThI KaK CIIOLIHOM.

5.51. IIpu npoeKTUPOBAHUHU 3JIEMEHTOB COOPHBIX MEPEKPHITUN ClEAYeT MpeayCcMaTpuBaTh
YCTPOWCTBO IIBOB MEXAYy HHMH, 3amoiHAeMbIX OeToHoM. [llMpwHa mIBOB Ha3zHAdaeTcs W3
yCIIOBHsI 00€CIeueHUs] KaUeCTBEHHOIO MX 3allOJIHEHUS U JI0JDKHA COCTaBIATh He MeHee 20 MM
JUISL SJIEMEHTOB BBICOTOM ceueHus 10 250 mm u He meHee 30 MM - JJIs 3JIEMEHTOB OOJbILIEH
BBICOTBI.

5.52. B anemeHTax cOOPHBIX KOHCTPYKIUH JOJKHBI IPEAYCMaTPUBATHCS IPHCIIOCOOICHHS
JUId 3axBaTa MX IpU [OABEME: HHBEHTapHblE MOHTAXKHbIC BBIBUHUMBAIOILMECS NETIIH,
CTPOTIOBOYHBIE OTBEPCTUSI CO CTaJbHBIMH TPYOKaMH, CTAllMOHAPHBIE MOHTAXXHBIE HETIH U3
apMaTypHbIX cTepskHedl W T.. Iletnu Ui moabema JOJDKHBI BBITOJHATBHCS U3 rOpsYeKaTaHOU
CTaJIi COTJIACHO TPEOOBAHUAM II. 2.24%*.

JOITOJIHUTEJIBHBIE YKA3AHUA [10 KOHCTPYMPOBAHUIO
IMPEABAPUTEJIBHO HAITPSDKEHHBIX J)KEJIE3OBETOHHBIX 3JIEMEHTOB

5.53. B mpeaBapuTeNbHO HANPSOKEHHBIX AJEMEHTaX HEOOXOAMMO, KakK IPaBHIIO,
o0ecrieunBaTh HAAEKHOE CIEIJICHHE apMaTypbl ¢ OETOHOM IyTeM MPHUMEHEHHs CTalu
NEPUOANYECKOT0 MPOQUIIs, 3aTI0JTHEHHS KaHAJIOB, Ia30B U BBIEMOK I[IEMEHTHBIM PacTBOPOM MJIU
MEJIKO3EPHUCTHIM OETOHOM.

5.54. Cxembl u CrocoObl BO3BEJEHUS CTAaTHYECKH HEOMPEASITUMBIX TMPEIBAPUTEIHHO
HANpSOKEHHBIX ~ KOHCTPYKIUH  peKOMEHAyeTcs BbIOMpaTh TakK, 4YTOOBI TpPH  CO3JaHUU
IIPEABAPUTEIILHOIO HANPSKEHUsT MCKJII0Yalach BO3MOYKHOCTh BO3HMKHOBEHHS B KOHCTPYKLHUU
JIOTIOJTHUTENBHBIX YCUJIMHA, YXYIIIAIOMMUX HUX paboTy. [lomyckaercs ycTpoHCTBO BpeMEHHBIX
IIBOB WJIM IAPHUPOB, 3aMOHOJMYMBAEMBIX M0CIIE HATSKEHUS apMaTyphl.

5.55. B cO0OpHO-MOHONUTHBIX KeNe300€TOHHBIX KOHCTPYKIMAX TOJDKHO 00ECHeunBaTHCA
CUEIUIEHWE NpPEeIBApPUTEIbHO HAIPSHDKEHHBIX AJIEMEHTOB C OETOHOM, YJIOXKEHHBIM Ha MecTe
UCIIOJIb30BaHUSI KOHCTPYKIIMH, a TAK)KE aHKEPOBKA UX KOHLEBBIX yuacTkoB. CoBMecTHas pabora
JJIEMEHTOB B IONEPEYHOM  HAINpPaBIIEHUWU, KpPOME TOro, [JOJDKHa  OOecreuynBaThCs
COOTBETCTBYIOIIUMH  MEPONPUATHSAMH  (YCTAaHOBKOM  TONEPEYHOM  apMarypel  WIH
IpeIBapUTENIbHBIM HAIPSHKEHUEM 3JIEMEHTOB B IIONIEPEUHOM HAINPABJICHHH).

5.56. YacTb NpoJIOIBHON CTEPKHEBOM apMaTyphl 3JEMEHTa JOMYCKaeTCsl MPUMEHSTh 0e3
MIPEJIBAPUTENILHOTO HAIPSDKEHUS, €CIIU MPU 3TOM YJIOBJIETBOPSIIOTCS TpeOOBaHUS pacuera IO
TPELUIMHOCTONKOCTH U JIe(pOpMaLIUAM.

5.57. MecTHOE yCHJIEHHE YYacCTKOB MPEABAPUTEIBHO HAMNPSHKEHHBIX 3JIEMEHTOB IO
aHKepaMM HanpsAraeMoil apmaTypbl, a TaKKe€ B MECTaX OINUPAHUS HATSKHBIX YCTPONCTB



PEKOMEHIyETCA BBINOJIHATh YCTAHOBKOM 3aKJIAJIHBIX AETAJIEH WX JONMOJIHUTEILHOMN MONEPEYHON
apMaTyphbl, a TAK)KE YBEJIMUYEHUEM Pa3MEpPOB CEUEHUS IJIEMEHTA HA 3TUX YYaCTKaX.

5.58. ¥V Top1oB 35€MeHTa HEOOXOAUMO IPEYyCMAaTPUBATh JONOJHUTENIBHYIO HAIPSIraeMyto
WIM HEHANpATraeMylo IMOMNEPEeYHYI apMmarypy, €CJIM HampsraeMas NpoJoJibHAas apMmarypa
pacrionaraercs COCpeJOTOYEHHO y BEPXHEW U HUKHEU I'PaHEH.

Hamnpsiraemasi nonepeuHasi apmarypa J0JKHA HAIpsTraTbCsl paHee HATSHKEHUS MPOAOIbHOM
apMaTyphbl ycuiimeM He MeHee 15% ycuinst HaTsbKeHHs BCed MPOI0JIbHOM apMaTyphbl pacTsiHY TOM
30HBI OIIOPHOT'O CEYEHHSI.

Henanpsraemas momnepeuynasi apMarypa J0DKHA OBITh HAJAEKHO 3aaHKEpPEHA IO KOHIIAM
NpUBAapKOM K 3akiagHbiM jaetansaM. CedeHue STOM apMaTypbl B KOHCTPYKLMSX, HE
pPacCYUTHIBAEMBIX Ha BHIHOCIUBOCTD, IOJKHO OBITh B COCTOSIHUM BOCTIpUHUMAaTh He MeHee 20%,
a B KOHCTPYKIUSIX, PACCUUTHIBAEMBIX Ha BBIHOCIMBOCTD, - HE MeHee 30% ycuiaus B IpOoa0JIbHON
HanpsAraeéMou apmaType HHMXKHEH 30Hbl OINOPHOIO CEYEHMS, OMNPEACIISIEMOrO pPacyeToM I
MIPOYHOCTH.

5.59. Ilpu mpOBOJIOYHOM apMarype, pAcHOJOKEHHOW B BHJAE IIyuKa, JOJKHBI
MPEeAyCMaTPUBATBCS 3a30pbl MEXAY OTIEIbHBIMH IPOBOJOKAMHM WM TPYIIAaMH ITPOBOJIOK
(ycTaHOBKOW cnMpaneil BHYTpU IIyuyKa, KOpPOTBIIIEM B aHKepax U T.I.) pa3Mepamy,
JIOCTAaTOYHBIMHU ISl MPOXOXKACHUS MEXIy IPOBOJIOKAMHM ITyyKa LIEMEHTHOIO PacTBOpa WIH
MEJIKO3EPHUCTOr0 OETOHA MIPH 3aI0OTHCHUH KaHAJIOB.

5.60. Hampsiraemas apmaTrypa (CTep)KHEBasi MM KaHAThl) B IMYCTOTHBIX U PEOPUCTHIX
JJIEMEHTaX JIOJDKHA pacrojaraThCs, KaK TPaBWIO, 1O OCH KaXKAOro pedpa »dJIeMeHTa.
Hckirouenre u3 3Toro npaBuiia OroBOpeHo B 11. 5.20.

5.61. YV KOHIIOB MpeIBAPUTEIHHO HAMPSHKEHHBIX 3JIEMEHTOB JOJKHA OBITH yCTaHOBJICHA
JIOTIOJTHUTENIbHAS TOTIepevHasi WM KOCBEHHasl apMmarypa (CBapHbIe CETKH, OXBATHIBAIOLINE BCE
MPOJIOJIbHBIE CTEPXKHH apMaTypbl, XOMYThI M T.I. ¢ maroM 5 - 10 cM) Ha /IMHE y4acTKa He
menee 0,6/ ,» & B JIEMEHTAX U3 JICTKOTO 6eroHna kinaccos B7,5 - B12,5 - ¢ maromM 5 ¢M Ha JJIMHE

ydacTtka He Menee /, (em. . 2.29) u ue menee 20 cM ist 3IIEMEHTOB € apMaTypoi, He HMEIOLIEH

AQHKEpOB, a IIPM HAJIMYMKA AHKEPHBIX YCTPOMCTB - Ha Y4YacTKE, PaBHOM JBYM JUIMHAM 3THUX
YCTPOMCTB. YCTaHOBKAa aHKEPOB Y KOHIIOB apMaTypbl oOs3aTelibHa ISl apMaryphl,
HaTATUBAEMOM Ha OETOH, a TakXKe Ui apMaTypbl, HATSTUBAEMOMN Ha YIIOPbI, IPU HEAOCTATOYHOM
ee CLEIIEHUH ¢ OETOHOM (IJIaZKOW MPOBOJIOKH, MHOTOINPSAHBIX KaHATOB), IIPU 3TOM aHKEpHbIE
YCTPOKCTBA TOJKHBI 00ECIIEYNBATh HA/ICKHYIO 33JIeTIKy apMaTypbl B OETOHE Ha BCEX CTAAMAIX €€
paboThL.

[Ipy mnpuMmeHeHMM B KayecTBE HampsraeMoil pabodeil apmaTypbl BBICOKOIIPOYHOMN
apMaTypHOH IPOBOJIOKM IEPUOANYECKOr0 Mpoduis, apMaTypHbIX KaHATOB OJHOKPAaTHOU
CBHUBKH, FOpAYEKATAHOW U TEPMUYECKH YIIPOUHEHHOW CTEPKHEBOM apMaTypbl NEPUOJUYECKOIO
npoduiis, HaTArMBaeMOoIl Ha YIOphl, yCTAHOBKA aHKEPOB Y KOHIIOB HANpAraeMbIX CTEpKHEH, Kak
MPaBUIIO, HE TPpeOyeTCs.

6*. YKASAHHMS 110 PACHETY 1 KOHCTPYNPOBAHUIO
JKEJIESOBETOHHBIX KOHCTPY KLU 5
TP PEKOHCTPYKINHU 3JAHNUN 1 COOPYXKEHNU

OBIIHME ITOJIOXXEHUA

6.1. Hacrosmmii pasnmen ycTaHaBiauBaeT TpeOOBaHUS K MPOCKTHPOBAHUIO paHEe
IKCIUTYaTUPOBABIIUXCS OCTOHHBIX U JKENE300€TOHHBIX KOHCTPYKIIHMM, coXpaHsembix (0e3
YCHJICHHS WM C YCHJICHHEM) B COCTaBE 3JaHUU W COOPYKCHUH MOCe PEKOHCTPYKIMU HIIH
KaluTaIbHOTO PEMOHTA.

Paznmen ycranaBnmMBaeT mpaBWiia pacueTa CYIIECTBYIOIIMX KOHCTPYKIHH (TIOBEPOYHOTO
pacdera), a TaKXKe pacdeTa U KOHCTPYUPOBAHUS YCUITMBAECMBIX KOHCTPYKITHIA.



6.2. [loBepouHble pacyeThl CYUIECTBYIOLIUX KOHCTPYKIUNA HEOOXOJUMO MPOU3BOIUTH MPU
M3MEHEHUU JCWCTBYIONIMX HAa HUX HArpy30K, 0ObEMHO-TNIAHUPOBOYHBIX PEIICHUN M YCIOBUU
IKCIUTyaTalliy, a TAaKXkKe MPH 0OHAPYKEHUU Ae(PEKTOB U MOBPEKACHUN B KOHCTPYKIHUAX C LIEIBIO
YCTaHOBJICHHsI, OOecreYnBaeTCsl M Hecyllas CIIOCOOHOCTh U TMPUTOJHOCTh K HOPMaldbHON
OKCIUTyaTalli KOHCTPYKIIMK B U3MEHHUBIIIUXCS YCIOBUSAX UX PAOOTHI.

6.3. KoHCTpyKiuu, HE OTBEYalIIMe TPEOOBAaHUSM IMOBEPOYHOTO pacyeTa, MOJJIeKAT
YCHJICHUIO.

[Ipu mpOeKTUPOBAHUU YCHUIMBAEMBIX KOHCTPYKIMN CIIEAYeT UCXOIUTh U3 HEOOXOIUMOCTH
BBITNIOJIHEHMSI paboT 0€3 UM C KPaTKOBPEMEHHON OCTaHOBKOM MPOM3BOACTBA.

6.4. TloBepouHble pacueThl CYHIECTBYIOIIMX KOHCTPYKIMM, a Takke pacueT u
KOHCTPYMPOBaHHE YCHJIMBAEMbIX KOHCTPYKIHMH HEOOXOIMMO TMPOU3BOAWUTH Ha OCHOBE
MPOEKTHBIX MAaTEPHUAaJIOB, JAHHBIX MO WM3TOTOBJICHHIO M BO3BEACHHUIO ITUX KOHCTPYKIMN M HX
HaTYpHBIX 00CJI€JOBaHUH.

6.5. Tlpu OTCYyTCTBUM B KOHCTPYKUHUSAX A€(PEKTOB M MOBPEKICHUM, CHIDKAIOUIMX HX
HECYIIYI0 CIOCOOHOCTb, @ TaKK€ IPU OTCYTCTBUU HEJONYCTUMBIX MPOTrMOOB KOHCTPYKLUHN U
PacKpbITUS B HHUX TPEHIMH [OBEPOYHBIE pACYEThl JIOMYCKAeTCS BBINOIHATh HMCXOIA U3
IPOEKTHBIX JAHHBIX O TEOMETPUYECKHX pa3Mepax CEUEeHUM KOHCTPYKIMH, Kiacce (Mapke)
OeToHa MO MPOYHOCTH, KJacce apMaTypHON CTajau, apMHUPOBAaHUM U PACYETHOH CXeMe
KOHCTPYKLHUH.

6.6. B cnyuasx, korga TpeOOBaHMS pacyeTOB IO MPOEKTHBIM MaTepuaiam He
YJIOBJICTBOPSIIOTCSL OO TPU OTCYTCTBHHM NPOCKTHBIX MAaTE€pHajoOB, a TAaKKe NPU HATHYUH
nedeKTOB U MOBPEXKICHUHN, CHUKAIOIIUX HECYIYI0 CIIOCOOHOCTh KOHCTPYKIMH, HEIOMYCTUMBIX
IpOoruO0B KOHCTPYKIMM WJIM PACKPBITHS B HUX TPEUIMH CJEIyEeT HMPOU3BOJUTH IOBEPOUYHbIE
pacueTsl ¢ yU4eTOM JaHHBIX HATyPHBIX 00CIeI0BaHUI KOHCTPYKIIHIA.

6.7. Ha ocHOBaHMM HaTypHBIX OOCIIEJOBAaHUN JIOJDKHBI  OBITh  YCTAHOBJICHBI:
reOMEeTPUUYECKHUE pa3Mephbl CEYEHHs, apMUPOBAHHWE KOHCTPYKIMH, MPOYHOCTH OETOHA U BHI
apMaTypbl, IPOruObl KOHCTPYKIMM M IIMPHHA PACKPBITUS TPEIWH, Ae()EKThl U MOBPEKICHHS,
Harpy3Ku, CTaTUYECKasi CXeMa KOHCTPYKLHUH.

6.8. VYcuneHue KOHCTPYKLMH CleIyeT IpeaycMaTpuBaTh JIMIIb B CiIydasX, KOrja
CYILIECTBYIOIIME KOHCTPYKIMH HE YAOBJIETBOPSIOT IOBEPOYHBIM pacueTaM II0 Hecylen
CHOCOOHOCTH WJIM TpeOOBaHUSAM HOpPMalbHOW dKcIulyaTauumu. He crieagyer ycunmuBath
CYILIECTBYIOIINE KOHCTPYKIINH, €CIIH:

uXx (hakTHyecKue Mporudbl MPEBBIIAIOT MPEIEIbHO IOMYCTUMbIE B COOTBETCTBUH C 1. 1.20,
HO HE MPENsATCTBYIOT HOPMAJIbHOM AKCIUTyaTallii KOHCTPYKIMH U HE U3MEHSIIOT UX PacUEeTHYIO
CXEMY;

UMEIOTCS OTCTYIUIEHHMsI OT TpeOoBaHUM pa3l. 5, HO KOHCTPYKLHUS SKCILTyaTHpPOBaJach
JUINTENIFHOE BpeMs, a ee OOCIieZIOBaHHE HE BBIABWIO TIOBPEKICHUN, BBI3BAHHBIX OSTHUMH
OTCTYIUICHHUSIMHU.

6.9. Pacuer M KOHCTPyMpPOBAaHUE YCHUIMBAEMBIX KOHCTPYKLMH CJIEIYET BBIIOJHATE C
Y4E€TOM JIaHHBIX HAaTyPHBIX 00CIEI0BaHMH, YKa3aHHBIX B I1. 6.7.

[TOBEPOYHBIE PACYETDI

6.10. TloBepouHble pacdeTbl OCTOHHBIX M IKEJIE300€TOHHBIX KOHCTPYKIIMM CIIEIyeT
BBITIOJHATH B COOTBETCTBUHU C TpeOOBaHUSIMHE pa3fl. | - 4 ¥ HACTOSIIEro Mmoapa3ena.

6.11. Pacdyer mo mnpenenbHbIM COCTOSIHUSM BTOPOM TPYMIbl HE MPOU3BOIAUTCA, €CIIU
NepeMenieH!s] M IMIMPUHA PACKPBITUS TPEIIMH B CYUIECTBYIOLIUX KOHCTPYKLMSIX MEHbIIIE
IpeJIebHO IOMYCTUMBIX, a YCUIIUSl B CEYEHHSIX DJIEMEHTOB OT HOBBIX HAarpy30K HE MPEBBILIAIOT
3HaYeHUH YCHIIUN OT (PaKTHUYECKH JICHCTBOBABIINX HArPy30K.

6.12. Ilpu pacuere MOJDKHBI OBITH MPOBEPEHBI CEYEHUST KOHCTPYKITUH, UMEIOIIHE Te(DEKTHI
U TIOBPEXKJICHUS, a TAKXKE CEUCHHS], B KOTOPBIX MPU HATYPHBIX 00CIECIOBAHUSX BBISBICHBI 30HBI
0eToHa, MPOYHOCTh KOTOPBIX MeHblle cpenHeil Ha 20% wu Oonee. Yuer nedexToB u



MNOBPEXACHUN TPOU3BOJAUTCS IYTEM YMEHBIICHHUS BBOJMMOM B pacyeT IUIOIAAN CEUEHUs
6eroHa niM apmarypsl. Heo0XoauMo Takke yUUTHIBaTh BIMSAHUS Ae(eKTa WK NOBPEXKICHHS Ha
IPOYHOCTHBIE M Ae(POpMaTHBHBIE XapaKTEPUCTHKH OETOHA, HAa IKCIEHTPHUCUTET MPOIOJILHOU
CHJIbl, Ha CLEIUICHHE apMaTypbl C OETOHOM M T.I. B COOTBETCTBUM C YTBEP)KICHHBIMH B
YCTaHOBJIEHHOM MOPSAJKE JOKYMEHTaMHU.

6.13. PacueTHble XapaKTepUCTUKU OETOHA ONPENEISIIOTCS COTIACHO pa3il. 2 B 3aBUCUMOCTH
OT YCJIOBHOTO KJlacca OETOHA MO MPOYHOCTH Ha CXKATHE CYIIECTBYIOIUX KOHCTPYKIINH.

6.14. IIpu BBINOJHEHUH TIOBEPOUYHBIX PACUETOB 10 IPOEKTHBIM MaTepualaM B TOM Cllydae,
€CIM B TMPOEKTE CYIIECTBYIOIIEH KOHCTPYKIMU HOPMHUPYEMOM XapaKTEpUCTHUKOM OeToHa
SBJISIETCA €ro Mapka, 3Hau€HUE YCJIOBHOIO Kjacca OETOHA MO MPOYHOCTH Ha CXKaTue Cleayer
IPUHUMATh PABHBIM:

80%-H0i1 KyOMKOBOM HPOYHOCTU OETOHA, COOTBETCTBYIOIIEH MapKe MO MPOYHOCTU IS
TSKEIJIOT0, MEJIKO3EPHUCTOIO U JIETKOTO OETOHOB;

70%-HOM - 114 STYEUCTOro OEeTOHA.

JUis poMeKyTOUHBIX 3HAYEHHUH YCJIOBHOIO Kjacca OE€TOHa IO MPOYHOCTU Ha CHKaTHe,
OTJIMYAIOIIMXCS OT 3HAYEHUH MapaMeTpudeckoro psaaa (cM. m. 2.3), pacueTHble CONPOTUBICHUS
0eToHa OIpeNeA0TCS JIMHENHON HHTEPIOSIUEH.

6.15. IIpu BBINOJHEHUU NOBEPOUHBIX PACUETOB IO pe3yJbTaTaM HaTYPHbBIX 0OCIIeIOBaHUM
3HAa4YCHHE YCIIOBHOTO KJlacca OETOHA 1O MPOYHOCTH Ha CYKATHE OIMPEEIISIETCSI B COOTBETCTBHU C
n. 6.14, nmpuHumas BMeCTO Mapku OeToHa (DaKTHYECKYH IPOYHOCTh OETOHa B TIpyMIe
KOHCTPYKUUH, KOHCTPYKLUHU WM OTJEJIBHOMN €€ 30He, IOJYyUYEHHYIO IO pe3ysbTaTtaM HUCIbITaHu!
Hepa3pyLIAoIUMHI METOJaMH WIIM UCTIBITAHUN OTOOPaHHBIX OT KOHCTPYKIMHA 00pa31ioB OeToHa.

6.16. B 3aBHCHMOCTH OT COCTOSTHHSI OETOHA, BUAAa KOHCTPYKIMK M yCIOBHI UX pabOTHI, a
TaKXKe HCHOJb3YEMbIX METOAOB OIpPEJEeJIEHUs] TMPOYHOCTH OeTOHAa TpU  CIELUAIBHOM
000CHOBaHUU MOTYT OBITh HCITOJIb30BAHBI JAPYTHE CIIOCOOBI ONpeaeneHus kiacca O6eroHa. [lpu
UCIOJIb30BAaHUM CTAaTHCTUYECKUX METOJOB KO3(Q(UIMEHT Bapualuu IPOYHOCTH OeToHa
onpexensercs no 'OCT 18105-86.

6.17. PacueTHble XapaKTEPUCTUKUA apMaTyphbl OMPENEISIOTCS B 3aBUCUMOCTH OT KJlacca
apMaTypHOH CTaJli CYLIECTBYIOIINX JKeIe300€TOHHBIX KOHCTPYKIMHA COTIACHO pa3fl. 2 ¢ y4eTOM
tpeboBanmii . 6.18 n 6.19.

Koncynbrantllntoc: npumeyanue.
B o¢unmansHOM TeKCTe JOKYMEHTa, IMO-BHIMMOMY, JOIYIIEHa OIeyaTka: BEPOSTHO,
umeercs B Buay 4000 krc/cm2.

6.18. Ilpu BBINOJHEHUH MOBEPOYHBIX PACUETOB MO MPOEKTHBIM JIAHHBIM CYLIECTBYIOIINX
KOHCTPYKLUH, 3allpOEKTUPOBAHHBIX [0 paHee [EHCTBYIOIIMM HOPMATUBHBIM JIOKYMEHTaM,
HOpPMaTUBHBIE COMPOTHUBIIEHUS apMaTypbl R

SN OIPEEIAIOTCS CorylacHo pasa. 2. [Ipu 3ToM HOpMaTHUBHOE CONIPOTHBIIEHUE apMaTypHOM
npoBoJiokH Kiacca B-I mpuaumaercs pasabiM 390 Mlla (4000 xr/cm2).

PacueTHble cOnpoTUBIIEHNS apMaTyphl PACTSKEHUIO R CleAyeT ONpenesaTh o popMyJe

rae y, - Koap@UIUEHT HaJeKHOCTU N0 apMaType, IPUHUMAEMblil paBHBIM Ul pacdeTa I1o

IIPEAEIIBHBIM COCTOSIHUSM IIEPBOM IPYIIIIBL:
OJIS CTEPXHEBOM apMaTypH KJIACCOB:

BA=I, A=TI 7 A=TTT .ttt ittt ettt e e et e 1,15

BTV, A=V 7 A=V ettt et ettt e e e e e e e 1,25
IJIS NPOBOJIOYHOWM apMaTyps KJIACCOB:

B-I, B-II, Bp-II, K=7 7 K=19 ..t iurttmtieannnnnn.. 1,25

=)< T A 1,15



[Ipu pacuete Mo MpeaeNbHBIM COCTOSIHUSIM BTOPOM TPYIITBI KOA(PPHUIIMEHT HAICKHOCTH 110
apMatype y, npuHMMaeTcs paBHbIM 1,0.

PacueTHble CONPOTHBIIEHUS PACTSDKEHHUIO MONEPEYHO apMaTypbl (XOMYTOB M OTOTHYTBIX
CTep)KHEH) R, ONPEAEIAOTCS YMHOKEHHEM IIOJ[yYEHHBIX PACYETHBIX CONPOTHUBIICHUM

apMatypbl R Ha COOTBETCTBYMOLIME KOI(DGHULIHUEHTHI ycloBUH paboThl y,,, NPUBEIEHHBIE B

pasn. 2.
PacueTHble conpoTuBieHus apMaTypbl cxatuio R (kpome apmatrypsl kiacca A-IIIB)

cilelyeT NpPUHUMATh paBHBIMH IOJYYEHHbIM pAacyeTHBbIM CONPOTUBIICHUSM apMaTyphbl
pacTsbkeHHIO R, HO He Oojee 3HaueHMH, yKa3aHHbIX B pasd. 2. JLia apmarypel kinacca A-IlIB

PACUCTHBIC COIIPOTHUBJIICHUA apMaTypbl CXKaTHUIO RSC CICAyCT NpHUHUMATb B COOTBCTCTBHU C

TpeOOBaHUSAMU pa3l. 2.

Kpome Toro, B pacuer He0OXOAUMO BBOJAUTH JAONOJIHUTENbHbIE KOI(D(UIIMEHTHI YCI0BUI
paboThl apMaTyphl coriacHo 1. 2.28.

3HayeHUs] pacueTHHIX CONPOTHUBICHUN apMaTyphl NMPUHUMAIOTCS C OKPYTJIEHHEM 0 TPex
3HavaImux udp.

6.19. Ilpu BBHINOJHEHUH IOBEPOUYHBIX PACUYETOB IO JAHHBIM HCHBITAHUNA 00pa3loB
apMaTypbl, OTOOpPaHHBIX OT OOCJEIOBAHHBIX KOHCTPYKIM, HOPMAaTHBHBIE COTPOTHUBICHUS
apMaTypbl IPUHUMAIOTCSI PaBHBIMHM CPEJHUM 3HAUYEHUSM Ipejiesia TeKy4ecTH (WM YCIOBHOIO
npezena TEKy4ecTH), IOJyYeHHBIM IPH HWCTIBITAHWKA OOpa3llOB apMaTypbl U JCIEHHBIM Ha
KOA(PUITUEHTHI:

1,1 - nnsa apmatypsl knaccoB A-1, A-II, A-III, A-IlIB, A-1V;

1,2 - nns apmaTyphbl IpYyTUX KIACCOB.

PacuerHple cOmMpOTHBICHUS apMaTypbl HEOOXOIUMO TPUHUMATh B COOTBETCTBHH C
TpeboBaHusiMU 1. 6.18.

6.20. B 3aBucumocTH OT uuciaa OTOOpPaHHBIX JJISi UCHBITAaHUS OOpa3LOB U COCTOSIHUS
apMaTypbl IpU CHEIHUAIbHOM OOOCHOBAaHMU MOTYT OBITh MCIIOJIB30BaHbl JPyrue CIOCOOBI
OTIpEIeJICHUS PACUETHBIX COTIPOTUBIICHUI apMaTyphbl.

6.21. PacueTHble CONPOTUBIIEHUSI apMaTypbl PACTSXKEHUIO R IPU OTCYTCTBUU MPOEKTHBIX
JAHHBIX M HEBO3MOYKHOCTHM OTOOpa 00pas3loB JOIyCKAaeTcss Ha3HayaTb B 3aBHCHUMOCTU OT
npoduIIs apMaTyphl:

1J1s rnaakoi apmatypsl R, = 155 Mlla (1600 xrc/cm2);

111 apMaTypbl IEPUOAMYECKOTO NPOQHIIS, UMEIOLIETO BBICTYIIbI:

C OJMHAKOBBIM 3aX070M Ha oOeux cropoHax mpoduiusa ("BunT") R, = 245 Mlla (2500

Krc/cm2);
C OIHOW CTOPOHBI MpPaBbIi 3ax01, a ¢ Apyroi - sessli ("emouka") R = 295 Mlla (3000

Krc/cm?2).
[Ipu 5TOM 3HAUEHHE PACUETHBIX COMPOTHUBIICHUHN CXKATOW apMaTypbl MPUHUMAETCS] PAaBHBIM
R, a pacueTHBIX CONPOTHUBIICHUH MTONIEPEUHON apMaTypsl R = - paBHbIM 0,8 R .

PACYET U KOHCTPYUPOBAHME YCHUJIMBAEMBIX KOHCTPYKIIUIA

6.22. TpeOoBaHMsI HACTOSILErO MOApA3Jesia PACHPOCTPAHIIOTCS HA MPOCKTHPOBAHUE U
pacder >kene300€TOHHBIX KOHCTPYKIMH, YCHJIMBA€MbIX CTaJIbHBIM IPOKATOM, OETOHOM H
KeNe300€TOHOM.

YcunuBaemble ke1e300€TOHHbIE KOHCTPYKIIMU CJIETyeT MPOEKTUPOBATh B COOTBETCTBHUU C
TpeboBanusimu paza. 1 - 5, CHull 11-23-81* (mpu ycuiaeHUH CTaabHBIM MPOKATOM) U JAHHOTO
noJipaszerna.



6.23. Ilpy MpOEKTUPOBAHUN YCHIIMBAEMBIX JKEJIE300€TOHHBIX KOHCTPYKIHMA HEOOXOIUMO
o0ecrieunTh BKJIIOYEHHE B pabOTy 3JIEMEHTOB YCWIEHHMM M COBMECTHYIO HX paloTy
YCUJIMBAEMOM KOHCTPYKIHUEH.

6.24. Pacuer ycuiaMBaeMbIX KOHCTPYKIHH ciieyeT MPOU3BOAUTH AJIS IBYX CTaauil paOoThI:

a) 70 BKJIIOYEHHS B pabOTy YCWIEHMsS - Ha HAarpys3ky, BKJIIOYAOIIME HArpy3Ky OT
3JIEMEHTOB YCUJICHUS (TOJIBKO JUISl IPEEIIbHBIX COCTOSHUM MEpBOI rpyIIbl);

0) mocie BKIIOYEHHSI B pabOTy IJIEMEHTOB YCHJICHHS - HA TIOJHBIE SKCIUTyaTallMOHHBIC
Harpy3ku (1o IpelesbHbIM COCTOSIHUSIM IEpBOM M BTOpOH rpymm). Pacder mo mpenenbHbIM
COCTOSIHUSIM BTOPOM IpyIIbl MOKET HE MPOU3BOAUTHCS, €CIIN IKCIUTyaTallMOHHBIE HAarpy3KH HE
YBEJIMYHUBAIOTCS, ’KECTKOCTh U TPEIIMHOCTOMKOCTh KOHCTPYKLUH YAOBIETBOPSAIOT TPEOOBAHUSIM
9KCIUTyaTalluy, a YCUJICHHUE SBIISICTCS CIEICTBHEM HAMYUS Ae(DEKTOB M MOBPEKICHHIA.

6.25. Jlns cuiibHO MOBPEXJICHHBIX KOHCTPYKIMH (pu paspymenuu 50% u Gosee ceueHus
6erona unu 50% u Oosee MmoLAAN ceUeHUs paboyell apMaTyphbl) 3JIEMEHTHI YCUIICHUS CIEAyeT
paccuMThIBaTh Ha IOJIHYIO JIEHCTBYIOIIYI0 HAarpy3Ky, IPH 3TOM YCHJIMBaeMas KOHCTPYKIHS B
pacyere He YUYUTHIBAETCS.

6.26. [lnomane momepevyHoro Ce4YeHUsl apMmarypbl yCHIMBAEMOHl KOHCTPYKIMU CIIEAyeT
OTIpeNeNIATh C Y4eTOM (DaKTUYECKOTO YMEHBIICHHUS B pe3ysbTaTe KOppO3uu. Apmarypa u3
BBICOKOIIPOYHON NPOBOJOKM B pacueTax HE YUYHUTHIBACTCA IPU HAJIMYUM SI3BEHHOM WM
NUTTUHTOBOM (CKPBITOM) KOPPO3UH, a TAKXKE €CJIM KOPPO3US BbI3BAHA XJIOPUAAMH.

6.27. HopmaTHBHBIE M pacueTHbIE CONPOTHUBICHHS CTAJIbHBIX 3JIEMEHTOB YCHJICHHM
HE0O0X0IMMO Ha3Ha4aTh B COOTBETCTBUM C ykazaHussmu CHull 11-23-81%*.

HopmatuBHbIE W pacyeTHble CONpPOTHBIEHHS O€TOHa M apMaTypbl YCHUIMBAEMBIX
XKene300eTOHHBIX KOHCTPYKIUI M 3JIEMEHTOB YCHJICHUH CIIeyeT Ha3Ha4aTb B COOTBETCTBHH C
yKa3aHUsMHU pa3l. 2 u nm. 6.13 - 6.21.

6.28. Ilpu mnpOEeKTUPOBAaHMM YCWIMBAEMBbIX KOHCTPYKLUUH ClEIyeT, KakK IpaBuio,
npeaycMaTpuBaTh, 4TOObl Harpy3ka BO BpeMsli yCHUJIEHHMs He mpeBblana 65% pacueTHoU
BeMYMHBL. [IpH CIOMKHOCTH MM HEBO3MOXKHOCTH JIOCTHIKEHUSI TPeOyeMOW CTENEHHU pasrpy3Ku
JIOITyCKAETCsl BBINOJHATh yCHJIEHME NoJ Ooiblued Harpy3koil. B sTom ciyuae pacueTHble
XapaKTepUCTUKH OETOHAa W apMaTypbl YCHJICHHS YMHOXArOTCA Ha KOX(QUIMEHTHl YCIOBHMA
pabotsl 6eToHa y,, = 0,9; apmarypsl - 7., = 0,9.

B mo6om ciyuae creneHb pasrpy3kd KOHCTPYKLHMH ClleAyeT BbIOMpaTh M3 YCIIOBUS
oOecrieyeHus: 6€30MaCHOTO BeIeHUs paboT.

6.29. B cnyyasix, eciM NOpH YCWIECHUU KOHCTPYKIMS MPEBpaAlIaeTCd B CTaTHYECKHU
HEOIpeeIuMYI0, HE0OX0IUM y4eT (paKkTOpOB, IEPEUUCIICHHBIX B 1. 1.15.

6.30. BenmunHy npeaBapuTeNbHOTO HANPSDKEHUS O, U O,, B HAIPSraeMoil apMaType S u

S' ycuneHuii cnemyeT Ha3HayaTh B COOTBETCTBMM ¢ . 1.23 u 1.24.
[Ipu 3TOoM MakcuMaibHas BEJIMYMHA MPEABAPUTEIBHOIO HAIPSDKEHUS apMaTypbl He
JIOJIKHA MIPEBBIIIATH: 17151 CTEp:kHEBOM apMatypsbl 0,9 R JUIsl IPOBOJIOYHOM - 0,7 R

s,ser % s,ser °

MUHUMAIIBHYIO BEJIMYMHY IIPEIABAPUTEILHOIO HAIPSKEHUS apMaTyphbl CJIEyeT IPUHUMATD
He menee 0,4 R

s,ser *

6.31. Ilpu pacuere 371€MEHTOB, YCUICHHBIX IIPEIBAPUTEIBHO HAIIPSDKEHHBIMU CTEPKHAMU,
MOTEPH IPEIBAPUTEIILHOTO HAIIPSHKEHUS. HEOOXOAMMO OIPENENATh B COOTBETCTBUHM € mil. 1.25 u
1.26.

[Ipu ompenenennu moteph OT AedopManuii aHKEpOB, PACIIOIOKEHHBIX Y HATSKHBIX
YCTPOMCTB, CIEAYEeT YYMUTBHIBATH OOXAaTWE YHOPHBIX YCTPOWCTB, KOTOPOE IPH OTCYTCTBUH
AKCIEPUMEHTAIbHBIX JAHHBIX IPUHUMAETCS PaBHBIM 4 MM.

6.32. KoappumeHT TOUHOCTH HATSKEHUs HEOOXOAUMO ONpPENesiTh B COOTBETCTBUM C II.
1.27 BBeAeHHEM JONOJIHMTENBHBIX KOI(D(HUUHMEHTOB y, , 3aBUCAUIUX OT KOHCTPYKTUBHBIX

OCOOCHHOCTEH YCHUIICHHUS:
7= 0,85 - JUISl TOPH3OHTAIBHBIX U ILIIPEHICIIbHBIX 3aTSDKEK;



7= 0,75 - 115l XOMyTOB 1 HAaKJIOHHBIX TSDKCH.

6.33. Hsrubaemble W BHEIEHTPEHHO CXKAaThle SJEMEHTHI, YCHJIUBacMble OCTOHOM H
XKene300€TOHOM, PpaCCUUTHIBAIOTCS KaK 3JEMEHThl CIUIOIIHOTO CEUEHHUs NpU  YCIOBHH
COOJTI0ICHHSI KOHCTPYKTHUBHBIX M PACYETHBIX TPEOOBAHUI 10 00ECIIEYESHUI0 COBMECTHOM pabOoThI
CTaporo W HOBOro ©OeToHOB. IIpm 5TOM HeHcHpaBisieMble TNOBPEKICHUS U JE(PEKThI
YCWJIMBAEMBIX 3JIEMEHTOB (KOpPpO3Us WM OOpBIBBI apMaTyphl, KOPPO3Hs, PpACCIOEHUS U
HOBPEXJCHHUA OETOHA U T.J.), CHUKAIOILIME UX HECYLIYIO0 CIIOCOOHOCTD, CIEyeT YyUUThIBAaTh MPU
pacdere B Takoil Jke Mepe, Kak U IIPH MOBEPOUYHBIX pacuyeTax KOHCTPYKIHMA 10 YCHUIICHUSI.

6.34. IIpn HanMYUK B KOHCTPYKIMAX, YCHUIMBAEMbIX OETOHOM HJIH JKeJIe300€TOHOM, OeTOHa
U apMaTypbl pa3HbIX KJIACCOB, PACIIOIOKEHHbIE B CEUEHUU OETOH M apMaTypa KaXKIOoro Kiacca
BBOJSITCS B pacyeT 10 IPOYHOCTU CO CBOMM PAaCYETHBIM COIIPOTUBIIEHUEM.

6.35. Pacder >kene300€TOHHBIX JJEMEHTOB, YCHJIMBAEMBIX OETOHOM, apMaTypol W
&Kene300eTOHOM, CIIEAyeT MPOU3BOAUTH 10 TMPOYHOCTH Ui CEUCHHH, HOPMaJbHBIX K
IPOJOJIBHOM OCH DJIEMEHTA, HAKJIOHHBIX W MPOCTPAHCTBEHHBIX (MPU AEHCTBUM KPYTALIUX
MOMEHTOB), a TaKX€ Ha MECTHOE JEHCTBUE HArpy3kH (C)KaTHe, NPOAABIMBAaHUE, OTPHIB) B
COOTBETCTBUU C TPEOOBAHUSAMHU pa3i. 3 ¥ C yUETOM HAIUYHUS B yCUIIMBAEMOM 3JIeMEHTE O€TOHA U
apMaTypbl pa3HbIX KJIACCOB.

6.36. Pacuer >xene300€TOHHBIX 3JIEMEHTOB, YCHUJIMBAEMbIX OCTOHOM, apMaTypod WIH
XKene300eTOHOM, CJIelyeT MPOU3BOAUTH MO0 00PA30BaHMIO, PACKPBITHUIO M 3aKPBITHIO TPEIINH, MO
nedopManusiM B COOTBETCTBUU C TPEOOBAHUAMHU pa3ll. 4 U JONOJHUTEIbHBIMU TPEOOBaHUSIMH,
CBSI3aHHBIMH C HaJMYMEM B XKele300eTOHHOM 3jieMeHTe JedopMaluii W HANpsHKEHUH 10
BKJIIOUEHUSI B PAa0OTy YCWJIECHHSA, a TaKKe€ C HaJIMYMeM B YCHJIEHHOM »JJIeMeHTe OeToHa U
apMaTypbl pa3HbIX KJIACCOB.

6.37. Pacuer ene300€TOHHBIX AJIEMEHTOB, YCHJIMBACMBIX HAMpATraeMOW apMaTypou, He
UMEIOILEH CHEIICHHUs C OETOHOM, CIIEAyeT MPOU3BOIUTH IS MIPEEIbHBIX COCTOSIHUN MEPBOU U
BTOPOWM Tpynm B COOTBETCTBUM C TPeOOBaHMSIMU pa3l. 4 W 5 U JIONMOJHHUTEIbHBIMU
TpeOOBaHUSAMH, CBA3aHHBIMU C OTCYTCTBHEM CILEITUICHUSI MEXIY apMaTypoi 1 OETOHOM.

6.38. MuHUMaIIbHBIE pa3MeEPhl MIEMEHTOB YCUJICHHUS CEUCHU OCTOHOM U JKeJIe300€TOHOM
HEOO0X0IMMO TPUHUMATh M3 pacyeTa Ha ACWCTBYIOIIME YCHJIIMS C YYETOM TEXHOJOTMYECKUX
TpeOOBaHUIl U HE MEHEe pa3MepPOB, HEOOXOAUMBIX ISl BHIIIOJIHEHUS TpeOOBaHM pa3/. 5 B yacTu
PacIoyIOKEHUs apMaTyphl U TOJIIUHBI CJI0 OETOHA.

6.39. Knacc OeroHa ycwJeHHMs TIO TPOYHOCTH Ha CXATHUE CJEAyeT NPUHUMATh, KakK
IPaBUJIO, paBHBIM KJaccy OCTOHA YCHJIMBAaeMbIX KOHCTPYKUMH M He MeHee B15 mns HazeMHbIX
KOHCTpYyKIuid 1 B12,5 - nna pyHmameHToB.

6.40. B Tex ciydasx, KOrja yCWIEHUE NIPEAyCMaTpUBAETCS IPOU3BOAUTD 11OCIIE Pa3rpy3Ku
YCWJIMBAEMOM KOHCTPYKIIMH, 3arpy’K€HUe CleAyeT IMPOU3BOAUTH IOCIE JOCTHXEHHS OETOHOM
YCHUJICHUSI IPOEKTHOM MPOYHOCTH.

6.41. Ilpm ycwieHWM MOHOJHMTHBIM OCTOHOM | JKEIe300€TOHOM HEOOXOIUMO
pelycMaTpuBaTh OCYIIECTBICHHE MEPOIPHUITHIA (OYUCTKY, HACEUKY, YCTPOWCTBO IIMOHOK Ha
MOBEPXHOCTH YCHJIMBAEMOW KOHCTPYKIHUHM U JIp.), OOECHEUMBAIOIIUX MPOYHOCTh KOHTAKTHOM
30HBI U COBMECTHYIO pabOTy yCHIICHUS C YCHIIMBAEMON KOHCTPYKIIUEH.

6.42. Ilpu ycTpoHCTBE MECTHOTO YCWJICHHS TOJIbKO Ha JJIMHE MOBPEXKICHHOIO ydacTKa
yCHUJIEHHE HEOOXOIUMO PacHpOCTPAHATh U Ha HEMOBPEKICHHBIE YACTH, KaK MPABUIIO, HA JITUHY
He meHee 500 MM 1 He MeHee:

MATUKPATHON TOJIIIMHBI OETOHA YCUIICHUS;

JUIMHBI aHKEPOBKHU MIPOJIOJIBLHON apMaTypbl yCUIICHHUS;

JIBOMHON INIHMPUHBI OONbIIEH TpaHH YCWIMBAEMOIO »JJeMeHTa (Ui CTEP)KHEBBIX
KOHCTPYKLHU).

6.43. Ycunenue >1€MEHTOB C HEHANpsAracMoW apMaTypoW IOJ Harpys3koil IOIyCKaeTcs
IIPOU3BOAUTL IMPUBAPKOW JONOJHUTEIBHOM apMarypbl K CYIIECTBYIOIIEHW, €CIu IpHU
NEHCTBYIOIIEH BO BpeMsl YCHUJICHHS Harpy3ke B JJaHHOM CEUEHHUH oOOecredeHa MPOYHOCTh
YCHJINBAEMOT0 3JIeMeHTa 0e3 yuera paboThl IONOIHUTEIBLHON apMaTyphl.



CTBIKOBBIC CBapHBIC COCIMHEHUS CIIEAYET pacrojiarath Bpa3oekKKy ¢ PacCTOSTHHEM MEXITY
HUMU BAOJb cTepkHel He meHee 20d.

[Tpunoxxenue 1*
Oos3arenbHOE

OCHOBHBIE BUJIbI
APMATYPHOU CTAJIM U OBJIACTb EE IIPUMEHEHM S
B KEJIE3BOBETOHHBIX KOHCTPYKIUAX (B 3BABUCUMOCTU OT XAPAKTEPA
JIEUCTBYIOIIX HAT'PY30K 1 PACYUETHOU TEMIIEPATYPEI)



Bun apmaty- |Kinacc Mapka IramMeTp YCJIOBMA BKCIJIyaTaluuM KOHCTPYKUMM IIPM Harpyske
PBl M OOKYy-— |apmMaTy- cTanu apMaTy-
MEHTHE, per-— |pE PRI, MM CTaTUYECKON OVHaAMUYECKOM M MHOTOKPATHO
JIaMEHTUPY — IOBTOpPAKIENCS
e ee
KauecCcTBO B OoTal-— Ha OTKPEITOM BO3OyXe UM B B OoTal— Ha OTKPEITOM BO3OyXe UM B
auBae-— HeOTallIMBAEMEIX 3IaHUAX I[IPU|JIMBae- |[HeoTalIMBAaeMBIX 3HaHUAX IIPU
MBIX pacueTHOl TemnepaTtype, -C |Mux pacueTHOl TemnepaType, °C
3OaHUAX 3IaHUAX
0O Mu-— | HUXe HIUXE HIIXE 0O Mu-— | HUXe HIUIXE HIUIXE
Hyc 30 |MMHYC |MMHYC |MMHYC Hyc 30 |MMHYC |MMHYC |MMHYC
Bryoud. |30 mo [40 mo (55 mo Bryoud. |30 mo [40 mo (55 mo
MMHYC |MMHYC |MMHYC MMHYC |[MMHYC |MMUHYC
40 55 70 40 55 70
BKJIOUY. | BKJIOU . | BKJIOU. BKJIOUY . | BKJIOU . | BKJIOU.
CrepxHeBasa A-T Cr3ch 6 40 + + + + + <1> + + - - -
ropsade- Cr3nc 6 40 + + + - - + + - - -
KaTaHasd Cr3kn 6 40 + + - - - + + - - -
TJankas, Cr3cno 6 40 + + + + + + + + + +
T'OCT Cr3nc 6 40 + + + - - + + + - -
5781-82 mun Cr3kn 6 40 + + - - - + + - - -
TOCT 380-71 Ct3T'nc 6 18 + + + + + <1> + + + + + <1>
To xe, Cr3cno + + + + + + + + + +
TY 14-15-
154-86
CrepxHepasa |[(A-II Crbcn 10 40 + + + + <1>| + <1> + + + <1> - -
ropsde- Crbnc 10 16 + + + + <1> - + + + <1> - -
KaTaHasd 18 40 + + - - - + + <1> - - -
nepuogmuec-— 18T2C 40 80 + + + + + <1> + + + + + <1>
KOTO
npoduig, Ac-II 10TT 10 32 + + + + + + + + + +
T'OCT
5781-82 A-TIII 35TC 6 40 + + + + <1> - + + + <1> - -
25T2C 6 8 + + + + + + + + + -
10 40 + + + + + <1> + + + + <1> -
32T2Pnc 6 22 + + + + <1> - + + + <1> - -




A-IV 80C 10 - 18 + + - - - - - -
20XT21 10 - 32 + + + + <2>| + <2> + + <2> -
A-V 23X2T2T 10 - 32 + + + + + <2> + + + <2>
A-VI 20X2r2CP (10 - 22 + + + + <2>| + <2> + + <2> -
22X2T2TAIO[10 - 22 + + + + <2>| + <2> + + <2> -
22X2T2P 10 - 22 + + + + <2>| + <2> + + <2> -
To xe, 22X2T2C 10 - 40 + + + + 2> + <2> + + <2> -
TY 14-1-
4235-87
KoHcynpTaHTIIOC : NIpUMedYaHMe.
BzameH T'OCT 10884-81 [locTaHOBJIEeHMEM l'occTaHmapTa Pd® oT
13.04.1995 N 214 ¢ 1 sguBapsa 1996 roma BBemeH B oeycTBUe
TOCT 10884-94.
CrepxHeBas |AT-IIIC|(Ctb5nc 10 - 32 + + + + <1> - + <1> - -
TEPMO— Crb5cno
MEeXaHUYEeCKU Crbnc
YIIPOUYHEeHHAasd Cr5cn
rnepmuonmudec—
KOT'O Ipodm—
Jgga, T'OCT
10884-81
KoucynpTaHTInoCc: npmMedaHue .
BzameH T'OCT 10884-81 [locTaHoOBJIeHUeM I'occTaHzapTa Pd® oT
13.04.1995 N 214 ¢ 1 sauBapa 1996 rToma BBEOEH B nercTeue
TOCT 10884-94.
CrepxHepasa |AT-IV 20TC 10 - 32 + + + + - + + -
TepMoMexa-—
HUYECKU AT-IVC |25T2C 10 - 32 + + + + <2>| + <2> + + <2> -
YIIPOUYHEeHHas 28C, 351C|12 - 32
nepuonuyec-—
KOoTO mpodom-|AT-IVK |10TC2, 10 - 32 + + + + - + + -
asa, I'OCT 0812C,
10884-81 25C2p




AT-V 20TC, 10 32 + +
20TC2,
10TC2,
08r2C,
28¢C,
251T2C
25C2pP, 18 32
35TC
AT-VK 20TC, 18 32 + +
25c2p,
35TC
AT-VCK [20XTC2 10 28 + <2> + <2>
AT-VI 20TC2, 10 32 + +
20TC,
25C2p
AT-VIK [20XTC2 10 16 + +
AT-VII |30XC2 10 28 - -
O6rmikHOBEeH- |Bp-1I - 3 5 + +
Hasa apMma-
TypHas TIpo-
BOJIOKA IIe-—
proOONYEeCcKO—
To npodwuns,
TOCT
6727-80
Bricokonpou- |B-I1; - 3 8 + +
Hasa apMma- Bp-II

TypHas Ipo-—
BOJIOKA,
T'OCT
7348-81




ApMaTypHEE
KaHaTH,
T'OCT
13840-68

6

ApMaTypHEE
KaHaTe, TY
14-4-22-71

14

CrepxHeBasa,
YIIPOUYHEHHAA
BREIT SIXXKOM,
nepuonomuuec-—
KOT'O
npoduisa

A-IIIB

25T2C
35TC

o O

o O




[Tpunoxenue 2*

O0s3aTenpHOe

OBJIACTb ITPUMEHEHNS I[TPOKATA U3 YT JIEPOJIUCTON CTAJIN
OBbIKHOBEHHOI'O KAYECTBA JUUIAA 3AKJIA/IHBIX AETAJIEU

XapaKTeprcTuKa [IpokaT nOJisa 3akKJaOHHX OeTajlell KOHCTPYKLMUNA,
3aKJIQOHEIX OeTaJlen IpeOHAa3HaYeHHEX OJ1a paboTH HIPpM PAaCYEeTHOM
TeMneparype, °C

0o MmHyc 30 BKJIOU. Hmxe MmuHyc 30 mo
MuHyC 40 BKJIIOY.

npokaT I10 TOJIIMHA npokaT I10 TOJIIMHA
T'OCT 535-88|mpokara, MM|I'OCT 535-88|npoxaTa, MM

1. PaccumMTBEBAaeMbEe
Ha YyCUJIMS OT

HaTrpy30K:
a) cTrarmyeckKux Cr3xn2-1 4 - 30 Cr3nch5-1 4 - 30
6) IVMHaAMUUECKMUX Cr3nc5-1 4 - 10 Cr3nc5-1 4 - 10
¥ MHOT'OKPaTHO Cr3ncb5-1 11 - 30 Cr3ncb5-1 11 - 30
IIOBTOPAKRIMXCHA
2. KoHcTpykTuBHEE | CT3KI2-1 4 - 30 Cr3xn2-1 4 - 30
(He paccuuTHBae-—
MEIE Ha CMUJIOBHIE
BO3IEMCTBMUS)
[lpuMeuaHmAa. 1. Pacuernyn TeMIepaTrTypy [IPUHMMAKT COIJIaCHO

yKal3aHuaMm 1. 1.8.

2. Insa JKUCTOBOTO IpoKaTa Tpyldla OIpokKaTa He yCTaHaBJIMBAETCS
(Cr3xn2, Cr3nchb m Cr3cmbd).

BMecTO ykazaHHOTO B Tabiuie npokara no I'OCT 535-88 nmonyckaeTcs
npuMeHeHMe GACOHHOTO M JIMCTOBOI'O IIpOKaTa IJig CTPOMUTEJIBHEX CTaJlbHBX
KOHCTpykUumuy no I'OCT 27772-88:

C235 - BmecTo CT3kmnz2-1,

C245 - " Cr3mnch-1,

C255 - " Cr3ncbh-1.

KoucyneTaHTIIIOC ! NDpMMedaHMe .

Hymepauusa IIyHKTOB IpUMedaHUs IpMBeIeHa B COOTBETCTBUMU

c obdmMUMAJIBEHEIM TEKCTOM INOKYMEHTA.

4. Ipu COOTBETCTBYIIOIEM TEXHUKO—-2KOHOMMUUECKOM 0B6OCHOBAHUM
OONyCKaeTCs IIPpMMeHEeHMe IpoKaTa M3 IIOJIYyCIIOKOMHOM M CIOKOMHOM CTaJllt
BMECTO YKa3aHHOM B TablMlle COOTBETCTBEHHO KMUIIANIEW UM IIOJIYCIIOKOMHOM,
a Takxe IIpMMeHeHMe npokarta rpynn IT m IIT.

[Ipunoxenus 3 u 4 UCKIIIOUEHBI.

[Ipunoxenue 5

OCHOBHBIE BYKBEHHBIE OBO3HAYEHU A

CrpaBouHoe



Yceunus OT BHEIIHUX HArpy30K U BO3JECHCTBUN
B IIOTIEPEYHOM CEUEHUU JIEMEHTA

M - u3rubaromuii MOMEHT;
N - npozionbpHas cunia;

Q - monepeyHast cuia;

T - KpyTAUI MOMEHT.

XapaKkTepUCTUKU NPEIBAPUTEIBHO HANPSKEHHOIO 3JIEMEHTA

P - ycunue npenBapurensHoro odxkartus, onpeaensiemoe mno gopmyie (8), ¢ yaeToM norepb
NpeBAPUTEIILHOIO HAIMPSDKEHUS B apMaType, COOTBETCTBYIOIIMX PacCMaTPUBAEMOW CTaJHuU
paboTHI DIIEMEHTA;

0, O, - IIPCABAPHUTEIbHBIC HALIPSUKEHHS COOTBETCTBCHHO B HAIlPAraeMoi apMarype S u

S' no oGxarusi OeToHa (IIpU HATSDKEHUM apMaTypbl Ha yNOpbI) MO0 B MOMEHT CHM)KEHUS
BEJIMYMHBI TPEIBAPUTEIBHOTO HANpPSHKEHUST B OCTOHE J0 HYJsS BO3JCHCTBHEM Ha JIIEMEHT
BHEIIHUX (PAaKTUYECKUX WJIM YCIOBHBIX CHJI, OIpelesisseMble COIVIAaCHO yKazaHusM mnm. 1.23 u
1.28 ¢ yderom mnoTepb NPEABAPUTEIBLHOIO HAINPSDKEHHUST B apMarype, COOTBETCTBYIOIIMX
paccMaTpuBaeMoOi CTauK pabOThl HJIEMEHTA:

0,,~ CKHMAIOUME HANPOKEHHs B OCTOHE B CTaiMM IPEABAPUTENBHOrO 00XKaTHs,

omnpeAessieMble CcOorjiacHO ykazaHusiM mm. 1.28 m 1.29 ¢ yderoM mnotepb NpeaBapUTEIbLHOIO
HaINpsHKEHUS B apMaType, COOTBETCTBYIOLINX PacCMAaTPUBAEMOM CTaAuu pabOTHI AJIEMEHTA!
Yy~ KOODOUIUEHT TOYHOCTH HATSDKCHUSI aDMATYPbl, ONPE/CISIEMbIil COTIACHO YKa3aHUAM

m 1.27.

XapaKkTepUCTUKU MaTEPHUAJIOB

R

b - PaCUCTHLIC COIPOTUBJIICHUA OeToHa OCCBOMY CiKaTUIO MJIA MPEACIBbHBIX

Rh ,ser

COCTOSIHMM COOTBETCTBEHHO IIEPBOM U BTOPOM T'PYIIIL;
R,, R - pacyeTHBIC CONPOTHUBIICHUS OETOHA OCEBOMY PACTSDKEHHUIO IJISI MPEISIIbHBIX

COCTOSIHUH COOTBETCTBEHHO IEPBOM M BTOPOM TPYIIIT;
R, .- PACUETHOE CONMPOTHUBIICHUE OETOHA CMATHIO, OonpeiersieMoe 1o (opmyie (102);

R, - iepe/iaToyHast IPOYHOCTH OETOHA, HAa3HAYAEMAs! COTJIACHO YKA3aHUsM I1. 2.6%;

bt ,ser

R, R - pacueTHbIe CONPOTUBJICHHS apMaTypbl PaCTSDKEHUIO I TpeAesbHBIX

s s,ser
COCTOSIHMM COOTBETCTBEHHO IIEPBOM U BTOPOM T'PYIIIL;
R, - pacyeTHOE CONPOTHUBICHHE IIONEPEYHOM apMaTypbl DPACTSIKEHUIO, ONPEACIAEMOE

COTJIACHO YKa3aHUsM 1. 2.28%*;

R - pacueTHOE COIIPOTUBJICHUE ApPMAaTyphl CIKATUIO Ul IPEACIIBHBIX COCTOSHUN IIEPBOU
IpyIIIBL;

E, - HauabHBII MOy Ib YIIPYTOCTH OETOHA IPU CKATUHU U PACTIKCHUM;

E - MoIynb yrIpyrocTu apMaTyphbl.

XapaKTepUCTUKH TI0JI0KEHUS IIPOJOJIBHOM apMaTyphl
B [IONIEPEYHOM CEUYECHUU DIIEMEHTA

S - 0603HaYEHUE TIPOIOJILHON apMaTyphI:
a) IIpU HAJIMYUU CKAaTOM M pacTAHYTOM OT JAEWUCTBUS BHEIIHEW HArpy3kud 30H CEUEHMS -

pAacMoJIOKEHHON B pACTSIHYTOM 30HE;



0) MpH MOJHOCTBIO CX)KATOM OT JICHCTBHS BHEITHEH HArpy3KH CEYCHUU - PACIIONIOKEHHOH Y
MEHEE CIKaTOW IPaHU CEUYCHHS;

B) IIPY MOJIHOCTHIO PACTSHYTOM OT JACHCTBUS BHEILIHEN HArPY3KU CEUCHUU:

JUI. BHELIEHTPEHHO PACTSHYTBIX 3JIEMEHTOB - PACIOJI0KEHHON y Oosiee pacTsHYyTON rpaHu
CCUEHUS;

JUIS LEHTPAJILHO PACTSHYTBIX 3JIEMEHTOB - BCEH B IIONIEPEUHOM CEUEHUH DJIEMEHTA;

S' - 0003HaYeHHE MTPOJOJIBLHON apMaTyphl:

a) IpU HAJMYUM CXKATOM M PacTAHYTOM OT AEHUCTBHs BHEIIHEH Harpy3Kd 30H CEYEHHUS -
pAacCMOJIOKEHHOW B CKATOM 30HE;

0) MpH MOJHOCTBIO CKAaTOM OT JIEHCTBMS BHELIHEH HArpy3KH CEYEHUU - PACIIONOKEHHOH Y
0oJiee cxKaTOU rpaH CEUCHUS;

B) MPH MOJHOCTBIO PACTAHYTOM OT JICHCTBUS BHEIIHEH HAarpy3Kd CEYEHUM BHELEHTPEHHO
PAaCTSHYTBIX JIEMEHTOB - PACIOJIOXKEHHON Y MEHEE PaCTAHYTOM I'paHU CEUEHUSI.

I'eomeTprueckne xapakTepUCTUKH

b - mupuHa NPAMOYTOJILHOTO CEYEHHUs; HMIMPHUHA pedpa TaBPOBOTO M JIByTaBPOBOTO
CEUYCHMH;

by, by
pAaCTSIHYTOM M CKaTOM 30HAX;

h - BeICOTa IPSAAMOYTOJIBHOTO, TABPOBOT'O M IByTaBPOBOI'0 CEYECHUH;

hy, h"f - BBICOTA TOJIKK TaBPOBOTO M JBYTAaBPOBOTO CEYCHHWH COOTBETCTBEHHO B
pacTSIHYTOM M CKaTOM 30HAX;

a, a' - pacCTOSIHUS OT PaBHOAEWUCTBYIOLIEH yCWINK B apMaType COOTBETCTBEHHO S U S' 10
Omkaiiel TpaHu CeUeHNs;

hy, hy - pabouast BBICOTA CEYEHUs, PABHAS COOTBETCTBEHHO h-a u h-a';

- IIMpPUHA IIOJIKK TAaBPOBOIO M JBYTAaBPOBOI'O CEYECHUM COOTBETCTBCHHO B

X - BBICOTA C)KaTOM 30HBI OCSTOHA;

. X
& - OTHOCHTEIbHAS BBICOTA CKATOW 30HBI OETOHA, paBHAs — ;
0

S - paCCTOSAHUEC MCIKAY XOMYyTaMU, UBMCPCHHOC 110 JJIMHC 3JICMCHTA,
€, - OKCICHTPHUCUTCT HpO,I[OJ'II:HOﬁ cribl N OTHOCHTENLHO LHEHTPpA TAXKCCTH INPUBCACHHOI'O

CEUECHHSI, ONPEICIIAEMbIi COTJIACHO yKa3aHusM 1. 1.21;

€,,~ OKCLEHTPUCHUTET YCWIUs MPEABAPUTEILHOIO 0O0karust P OTHOCUTENBHO UEHTpa
TSKECTH NIPUBEACHHOIO CEUEHUs, ONIPEAEIEMBbIN COTIacHO yKa3zaHusM 1. 1.28;

€ .;- OKCLEHTPHCUTET paBHOACHCTBYIOIIEH NpoaoiabHOM cuiabl N M ycwius

npeBapUTEeNLHOr0 00KaTusl P OTHOCUTENBHO LIEHTPA TSHKECTH MPUBEIEHHOTO CEUCHMS,
€, €' - pacCTOSIHUS OT TOYKU MPUIIOKEHHUSA MPOAOJIbHOW Criibl N 10 PaBHOIECUCTBYIOIIEH
YCWINH B apMaType COOTBETCTBEHHO S U S';

e, esp - PpacCTOAHUA COOTBCTCTBCHHO OT TOYKH IIPUIIOKCHUA HpOI[OJILHOfI cuinel N n

YCUJIHS TIPEeJIBApUTENIBHOr0 00kaTus P 10 IeHTpa TsHKeCTH IUIO0IA N CeYEeHUs apMaTyphl S;
| - mposet anemenTa;
l,- pacueTHas AJMHA 3JIEMEHTa, MOABEPIaIOIIErocs ACHCTBUIO CXKUMAIOLIEH MPOAOIbHON

CHJIBL; 3HaUCHUE [, mpuHKUMaeTcs 1o tabdn. 32 u m. 3.25;

1 - paguyc MHEpPLMM IOMNEPEYHOrO CEUEHHs 3JIEMEHTa OTHOCHTENbHO LIEHTPA TSDKECTH
CCUEHHS;
d - HOMMHAJIBHBIN TUaMeTp CTepKHEH apMaTypHOH cTanu;



A, A - TIOmany cevyeHns HEHANPATAEMOW M HATIPATAEMOM apMaTypbl COOTBETCTBEHHO S

u S'; Tpu ONpeAeNeHHH YCHWINUS TpeIBapuTeIbHOTO OoOatus P - 1oiomamu cedeHus
HEHaNpAracMoW 4acTH apMaTypbl COOTBETCTBEHHO S U S';

A

' V) 1.
> A, - TUIOIaN CCYCHNS HAIPATACMOM YaCTH apMaTypbl COOTBETCTBEHHO S 1 S';

ASW— mIomajb CCUYCHUA XOMYTOB, PACIIOJIOKCHHBIX B OI[HOﬁ HOpMaHBHOﬁ K HpO,I[OJ'IbHOﬁ

OCH 2JIEMEHTA IUIOCKOCTH, NIEPECEKAIOIIEH HAKIIOHHOE CEUEHUE;
A, - IUIOIAJb CEYEHUs OTOTHYTBIX CTEPKHEH, PACIIOJIOKEHHBIX B OJHOM HAKJIOHHOM K

s,inc
HpO,Z[OJ'II:HOﬁ OCH JJIEMCEHTA IIJIOCKOCTH, nepeceKa}omeﬁ HaKJIOHHOC CCUCHHUC,
M- KOB(I)Q)I/ILII/ICHT apMUpOBaHu, OHpCI[CJ'IHeMBIf/'I KaK OTHOLICHHUEC IlI0oIainl CCUYCHUA

apMatypel S K IUIOIIaAM IONEPEYHOr0 CedeHHs dieMeHTa bh, Oe3 ydera CBECOB CXKATBIX H

PaCTSHYTHIX TOJIOK;
A - momazs Bcero 6eToHa B MONEPEYHOM CEUCHUH;
A, - nomaab cedeHus CKaToi 30HbI OETOHA;

A,, - nnomaas ceyeHus pacTsIHyTOH 30HbI OETOHA;

Ared - Iiomaab MpPpUBEACHHOI0 CCUCHUA 3JIEMCHTA, OIMPECACIIAIEMAaA COTrJIaCHO YKa3aHHUAM II.

1.28;
A

locl

- IJIOIAIb CMATHS OETOHA;

'

S,,» S, - CTaTH4eCKME MOMEHTHI IUIOINAJEH CEYECHUs COOTBETCTBEHHO CKaTOM M

PacTsHYTOH 30H OETOHA OTHOCUTEIBHO HYJIEBOM JINHUU;
S_, S - craTMuecKue MOMEHTHI IUIOMIA/EH cedeHHs apMaTyphl COOTBETCTBEHHO S U S'

so 2 so
OTHOCHUTCIIBHO Hy.]ICBOI\/'I JIMHHUH,
I - MmomenT HHCPLUH CCUCHUA 0eToHA OTHOCHUTEIILHO LHEHTpA TSAXKECTU CCUCHUS DJICMCHTA,
I ,- MOMEHT HHCPLUUHU TPUBCACHHOIO CCUCHUA DJJICMCHTA OTHOCUTCIIBHO €ro LCHTpPa

red

TSKECTH, ONPEAEIIAEMBbIN COITIACHO yKa3aHusaM 1. 1.28;
I - MOMEHT MHEpUUM IUIOINAJM CEYEHUS apMaTypbl OTHOCHTENBHO LEHTPA TSKECTH

CEUYCHMS DJIICMECHTA;
1, - MOMEHT MHEpUUH ILIOLIAAN CEYECHMs CXKATOU 30HBI 0eToHa OTHOCUTEIHHO HYJIEBOM

JIMHUY;
I, I, - MOMEHTbl MHEpLUM IUJIOLIAJCH CeYeHHUs apMaTypbl COOTBETCTBEHHO S u S'

s0 2 so

OTHOCHUTCJIIBHO HyneBOﬁ JIMHHUH,

VVred_ MOMCHT COIIPOTUBJICHHUA HNPUBCACHHOIO CCUCHHUA OJOJICMCHTA IJid Kpaf/'IHGFO
PaCTAHYTOI'O BOJIOKHA, onpeaem{eMmﬁ KaK IJid yOnpyroro marcpuaja COrjlaCHO YKa3aHUAM II.
1.28.




