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NPEIUCJIOBHE

TMocoGue pacnmpocTpaHseTcd Ha NPOEKTHPOBAHME IMEMEHTOB GeTOHHBIX
N Kene306eTOHHRIX KOHCTPYKIMH M3 pPa3fIMUHbIX BHEOB AYEHCTHIX GeTOHOB
aBTOKITaBHOIO H HeaBTOKIaBHOrO TBEPACHHA, MPUMEHAEMBIX B KOHCTPYKIMAX
IpaXKHaHCKUX, IPOMBILUTEHHBIX H CETbCKOXO3ANCTBEHHBIX 31aHuil.

Tlockonbky KOHCTPYKIMH M3 AMEHCTHIX GETOHOB BBINONHAIOTICH TONBKO B
BHAE CTEHOBBIX MaHeNei, IIUT NOKPBHITHA U MEePeKPhITHii, TO MHOTKE BHIBI pac-
4eToB, npenycmorpexnsie CHull 2.03.01-84, B Iloco6un He npuBOAATCA, B YacT-
HOCTH,PacueTh! KONIbIEBBIX CeYeHHi Ha PacTAXeHHe H KPpyYeHHe, BBIHOCIIHBOCTD,
UWHMPHHY DPackKpbiTUA M 3aKPBITHA KOCHIX TPEUIMH, BIMAHHE MOMEPEYHOi CHIIbL
Ha nporu0, a TaKXe pacyeTbl KOCBEHHOrO APMHUPOBAHHA.

B ckobkax yka3aHbl HoMepa MyHKTOB, TaGmuu u popmyn CHull 2.03.01-84.

B IMoco6Guu Hecnonbs30BaKs! Mateprans! paspaborox HHUCK u Hounpomcrpoii-
HWHnpoekra Tocctpoa CCCP, BHWHMcrpoma, HUIIMcwiukaTtoGerona Mun-
crpoitmarepuanios CCCP, HWHcrpourtenscrsa T'occrpoa ICCP, Jlen3HUMOIIIa
TFocrpaxpmaHcTpod, a TaKdke pAfa APYTHX HayuHO-HCCIICMOBATEIbCKHX U NPOEKT-
HBIX OpraHu3auMif, BRICHIMX y4eOHBIX 3aBeNeHUH, PEANPHATHI, HITOTOBJIAIOIUMX
M3[ETHA M3 SYCHCTBIX GEeTOHOB, CTPOMTENBHBIX M MOHTRXKHBIX OpraHM3auni,
OCYIIECTBIARIOUMX CTPOMTENBCTBO 3[aHHA € NMPUMCHEHHEM KOHCTPYKIMH M3
AYEHCTHIX GETOHOB, a TaKXKe MCTONB30BAH OMNBIT IKCIUTYaTAUMH TAKHX 3[AHMHIA.
TMocoGue paspaGoraHo HAMKB (xanpuparbl TexH. Hayk KiM. Pomanoeckas,
B. B. Maxapuues) u THUMCK nm. Kyuepenko (xaun. rex. nayk H. H. Jleaun) .

3ameuanusa W npemnoxenua npocs6a Hanpasnars B HUWDKB n LIHUUCK
M. Kyuepenko Cocctpoa CCCP no appecy: 109389, Mockea, 2-a UHcTHTYT-
cKas, A1. 6.



1. OCHOBHbBIE MOJIOXEHHSA

1.1. Hacrosmee IlocoGue cocraBneHo k CHuII 2.03.01-84 u Moxer GbiTh
MCTONb30BAHO NMpPH NPOEKTHPOBAHMM 3JIEMEHTOB KOHCTPYKIMit 3[aHMii M co-
OpYXeHHit IUIA FPAKMAHCKOTrO, MPOMBILUIEHHOTO M CeJIbCKOXO3AHCTBEHHOrO
CTPOHMTENIbCTBA M3 Pa3IMYHBIX ABTOK/IABHBIX H HEABTOKJIABHBIX SMYEHCTHIX Ge-
TOHOB, pabGOTalOIMX NpPH CHCTEMATHYECKOM BO3MEHCTBHM TeMNepaTyp He BHI-
we 50 °C u He Hinke Munyc 70 °C, a AMeHHO:

a) GETOHHBIX OQHOCNIOHHBIX, paboTaIoUKX Ha U3rHG H BHELIEHTPEHHOE CKATHE;

6) Kene306€TOHHBIX OAHOCIIOMHBIX ¢ OGBIMHEIM apMHPOBaHHEM, paboTalomux
Ha ®3ruG ¥ BHEUEHTPEHNHOE CXKATHE;

B) KeJe306eTOHHEIX HBYXCNOMHBIX ¢ OGBIMHBIM apMHPOBaHHEM M Npe/Ba-
PHTENIBHO HaNpAXeHHBIX, PaGOTAIOLMX HA H3THO.

ABTOKJIaBHbIE H HEaBTOK/aBHblE SYEHCTale GeTOHMH, MPEXyCMOTpEHHbIE Ha-
croaumm ITocoGHeM, 10IKHBI COOTBETCTBOBATH TpeGoBaHuaM 'OCT 25485—82.

Buppt npUMeHAEMBIX TYEHCTBIX GETOHOB NPHBENEHH! B Npui. 1.

IlpoexTHpoBaHHe AYEHCTOGETOHHBIX KOHCTPYKLMiA UIA CECMHYECKHX paito-
HOB JIOMYCKAaeTCA NPH YCAOBHM BhInoNHeHus TpeGosannii CHull 11-7-81.

1.2.1lpy npoeXTHPOBAHHM 3NIEMEHTOB KOHCTPYKIMH M3 MUYEHCThIX GeTo-
HOB ClleflyeT PYKOBOACTBOBaThcA oOupimMu TpeGopanmamu CT C3B 384-76,
CHnll 11-6-74, CHuIl 11-3-79, CHmuIl 2.01.01-82, CHuIl 2.03.01-84, a TaKkxe
TpeboBannaMH Hacroswero llocoGus.

1.3. IIpoexTHpoBatHe GeTOHHBIX M Xee306eTOHHbIX KOHCTPYKIUHMH [If pa-
GoThl B yCnOBHAX arpeccUBHOI Cpejibl ClieAyeT BECTH C Y4eTOM JONONHHTETbHBIX
TpeGoBamuit, npemxpaensemerx CHull 2.03.11-85.

1.4. B uenax obecreveHns MOITOBEYHOCTH KOHCTPYKIMI M3 AYeHCTBIX Geto-
HOB CJIEAyeT MPeXyCMOTPETH 3ALIMTY HX OT YBIKHEHHS IPYHTOBBHIMH BOIAMH
M MHTEHCHBHOTO YBNIaXXHEHHA aTMOC(epHBIMH OCa[IKaMH, VI 4erQ PeKOMeH-
nyercsi MPHMEHATH 3aLIHTHO-IEKOPAaTHBHBIE OTAEJIKH HRPYXHBIX NOBEPXHOCTEH
CTeH OKPacOYHBIMM COCTABaMH, MOPH30OBaHHBIMH DACTBOPAMH C APOOIEHBIMH
KaMEHHBIMH MaTepHuanaMu B cooTBercTBHH ¢ CH 277-80.

1.5. OnHocnoiiHble KOHCTPYKIMM M3 SYEHCTHIX GETOHOB Cleayer npeny-
CMATpUBAaTh IS 3AaHHA C OTHOCHTENIBHOH BIKHOCTbIO BO3/lyXa BHYTDH IOMe-
meHnit no 60 %, a NpH HANMMUMHM NapOM3OJALMH Ha BHYTPEHHEH NOBepXHOCTH
CTeH — JUIf1 30aHMit C BJIAXHOCTDIO BO3/lyXa BHYTPH nomeeHuii 1o 75 %.

Jlomyckaercs NpH COOTBETCTBYIOLUEM TEXHHKO-9KOHOMHYECKOM OGOCHOBa-
HHM BMECTO YCTPOHCTBA NMAapOM3ONALMH YBEIHYCHHE TOMIUMHBI INIEMEHTOB CTEH
HCXO[Il M3 YCJIOBHA MCKJIIOUEHWA BRIMAJaHHA KOHMEHCaTa Ha MX BHYTpeHHeil
NOBEPXHOCTH. JIBYXCHOiHbIE KOHCTPYKIMH ¢ BHYTPEHHUM CIOEM M3 TAXKEIOro
GeTOHa ONMYCKAOTCA K NPUMeHeHUIo Ge3 CrielMaIbHbIX Mep 3alLMTBI IPH BIaX-
HOCTM BO3fiyXa BRYTPH nomeuekuit 1o 75 %.
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1.6. PacuerHas summan TEMNEpaTypa HApYy)XXHOro BO34YyXa M BIDKHOCTb
OKpY>Kaloieii cpefibl ONPENENATCA B COOTBETCTBHH C 1. 1.8 CHull 2.03.01-84.

1.7. TertoTeXHHYECKHI pacyeT IJMEMEHTOB KOHCTPYKLHMH H3 AueHCThIX Gero-
HOB creftyeT mpou3BOauTh B cooTBeTcTBHM co CHall I1-3-79.

TennodusnueckHe XapaKTePHCTHKM AYEHCTbIX GETOHOB 1l HapyXHBIX OT-
POKIAIOWMX KOHCTPYKIMi B cityuae ux orcyrcrBua B CHuII 11-3-79 pexomen-
Ayercst TPHHUMATh Ha OCHOBAHWM OMNBITHBIX HaHHBIX.

1.8. B paBGounx ueprexax, TEXHHYECKHX YCIIOBHAX Ha 3JIEMEHTbI KOHCTPYKUMi
H3 AYEHCTOro GeTOHa clenyeT yKa3hiBaTh BHM AYEHCTOro GeTOHa H ero XapakTe-
PHCTHKH: Kiacc GeToHa MO MPOYHOCTH Ha OCeBOE CXKaTHe, MapKy MO IUIOTHOCTH,
MpOMHOCTb GeToHa NMpH OTMYCKe H3feNuii C 3aBoAa, a UIA NIEMEHTOB HaPY>KHBIX
OrpOKJAIOLMX KOHCTPYKIMIt TaKxke MapKy N0 MOPO30CTOHKOCTH.

Kpome Toro, momxHbt 6bITh yKa3aHbl BHI, KJIACC H MapKa CTajH U apMa-
TYPBI M 3aKJIANHBIX AeTalei.

1.9.1IpH npoOeKTHPOBAHHH KOHCTPYKLMil H3 SYeHCTbIX OeTOHOB cremyer
yuMTBIBaTH TpeGoBaHua, npenpasnsembie CH 27780 k cnocoGy ux ¢popmoBaHua
(nuTbeBOMY, MO BHODOTEXHONOrMHM, MO pe3aTENbHONH TEXHONOTHH), H ApYrue
TpeGoBanusa 3TOi UHCTPYKIMH.

1.10. ABTOKNIaBHbIE AYEHCTbie GETOHBI peKOMEHAYeTCA IPHMEHATD B 3TAHUAX
1 coopyxennsax [, I1 u 11l xnaccos no creneHn OTBETCTBEHHOCTH.

HeaBroxnaBHbie AueHCTBie GETOHbI peKOMEHIYeTCA MPHMEHATh B 3MAHHAX
u coopyxenusnx II u I xnaccoB no creneHn oTBETCTBEHHOCTH.

I pnmeuann e Knacchl no cTeneHH OTBETCTBEHHOCTH clteflyeT NpUHHUMaTh o ,,I1pa-
BHJIaM yueTa CTeMeHH OTBETCTBEHHOCTH 34aHHH W cOOpyXeHH#l NPH NPOCKTHPOBAHHH KOH-
CTPYKUHMA™, yTBepXaeHHbIM nocTaHoBieHHeM Tocctpoa CCCP N2 41 or 19 mapra 1981 r.

1.11.Tlpy mpoeKTHPOBaHMM CjIeAyeT MNpe[lyCMOTPETh 3aLUMTy apMaTypbl H
3aKJIafIHBIX AeTaneit oT Koppo3uu B coorBercTBun ¢ CH 277-80.

1.12. ABTOKN1aBHDBIE H HEABTOKIIaBHbIE AYEHCTbIE OETOHbI MOTYT NPHMEHATHCH
B CIIeYIOLIMX JIeMEHTaX KOHCTPYKLMii:

a) OHO- M ABYXCJIOHHBIX MAaHEJIAX HAPYXHBIX M ONHOCJIOWHBIX ITaHENAX
BHYTpeHHHX CTEH;

6) OmHO- R ABYXCAOHHBIX IUTHTAaX MOKPbITH;

B) HeapMHPOBAHHBIX ¥ APMHPOBAHHBIX CTEHOBbIX KPYMHBIX Grokax;

r) HeapMHPOBaHHBIX CTEHOBBIX MenKux Gnokax.

Il puMeuanua: L. [poektHpoBaHie KOHCTPYKUHR cTcH H3 Menxux 61okos ocy-
wectpiAerca B cootBeTcTBHH co CHuII 11-22-81, a npouHocTHbie XapaKTEPUCTHKH AYESHCTHIX
GeToHOB NPHHUMAIOTCA coTnacHo HacTosweMy [locoBuio.

2. ApMHpOBaHHBIe KPYNTHOpa3sMepHble 2/1eMeHTbl H3 HEaBTOKNABHLIX AYeHCTHIX GeroHop
MOT'YT NPHMEHATHCA NPH OTCYTCTBHH B HHX HEAOMYCTUMBIX YCaJlOYHBIX TPCILMH.

3. [IpuMeHeHHne AUEHCTBIX GETOHOB B KOHCTPYKUMAX BHYTPEHHHX CTEH M MeX/1Y ITRXHBIX
NEPEeKPHTHR  [NONYCKaeTCA TONGKO INpPH COOTBCTCTBYIOWIEM TCXHUKO-2KOHOMHUCCKOM
06GOCHOBaHHH.

1.13. CTeHOBBIE NaHelH M3 aBTOKJIAaBHBIX AYEHCTHIX GETOHOB pa3peillaeTcs
NPHUMEHATD B 3[JaHMAX HE3aBHCHMO OT MX 3T2XKHOCTH NpHM yciioBuu obecneve-
HHA paceTOM HeoGXOIHMOIA IPOYHOCTH H AePOPMATHBHOCTH.



Ycunus, Ha KOTOphle PACCUMTHIBAIOTCA AYCHCTOGETOHMDBIE CTEHOBBIC MaHENH
H Xpynfisle GJIOKH, a TakKe CTEHBI H3 MEJIKHX GNOKOB, ONPERE/IAITCA PacueTOM
B 32BHCHMOCTH OT CHoco0a coeMHEeHHA HAPY)KHBIX H BHYTPEHHHX CTEH HIH He-
CYIMX KapKacoB (KOJIOHH, pHresieil M IUIMT NEPEKpPhITHIA) .

TIpH ’kecTKOM CoenHMHEHHH HapyXHBIX M BHYTpeHHHX CTEH C MOMOILBLIO CBAp-
KH 3aKNafHbIX AeTanedl WIH 3aMOHOJIHYHBAHHA apMATYPHBIX BBITYCKOB CTEHBI
PACCUKTBIBAIOTCA KaK COBMECTHO paboTalouue, T.e. KaK Hecyume. B atom cnyvae
HATpy3KH, NPUXOAALHECS Ha HapyXHhie CTCHOBbIC NaHen# Wi GIOKH M3 sfue-
HMCTBIX GeTOHOB, ompefenATCA K3 o6ilero pacuera 3NaHHH KaKk COBMECTHOH
CHCTEMBbl MPOHOJIBHBIX, NONEPEUHBIX M TOPH3OHTAIBHBIX AMCKOB C YYeTOM
COOTHOLLIEHHA YNPYTOMJIACTHYECKHX CBOHCTB AdeHcTOro OeroHa M MaTepHana
BHYTPEHHHX KOHCTPYKIMH 3RaHHH.

IIpu coenuHeHHH HapyXHbIX AYEHCTOGETOHHBIX CTEH C BHYTPEHHHMH HeCYIIH-
MH KOHCTPYKIMAMH 371aHHi (KOJIOHHAMH WIH CTEHaMH) C NOMOLIBIO FOPH3OH-
TA/IBHBIX THOKHMX CTepXHeH M NPH HATHYMHM 3a30pa MeXAy CTeHaMH H BHYTpEH-
HHMHM KOHCTPYKIUMAMM 3J1€MEHTHI CTeH (TmaHenn WM GNOKH) PacCUHTHIBANTCA
KaK CaMOHecyuiue.

Ina GecKapKacHBIX 3[aHHH, HMEIOIMX JXKeCTKoe CoeauHeHHe (MOHOIMTHYIO
CBA3b) MeXOy CTEeHaMH M3 HeaBTOKJIaBHBIX MYEHCTHIX GeTOHOB, MpeleNbHOMH
BbICOTO# CleyeT CUMTATh TPH STaXKa.

1.14, IByxcnoiHble IUIMTHI MEPEKPHITHA WIK NOKPHTHA peKOMEHRyeTcH
NMPOEKTHPOBaTh M3 CJIOA TAXeNOro GeToHa, IUIOTHOro CHAMKarHOro Geroma
Knacca no npoyHocTd He Menee B10 npu apmupoBanuyu Ge3 npenBapuTensHOro
HanpsXeHHs U He MeHee B17,5 ¢ npeaBapHTeIbHBIM HaNpsKEHHEM.

OCHOBHBIE PACHETHHE TPEBOBAHHA

1.15. OcHoBHBIe pacueTHble TPeGOBAHMA K MPOEKTHPOBAHMIO GETOHHBIX M
Kene300eTOHHBIX OHOCNOHHBIX KOHCTPYKUMH M3 AYEHCTHIX GeTOHOB MpHHM-
MaloTcA B cOOTBeTCTBHH ¢ mi. 1.10-1.13 n 1.19—1.22 CHuII 2.03.01-84, osyx-
CIOHHBIX MPEBAPHTENIBHO HANMPKEHHBIX ¢ ydeToM mm. 1.17; 1.18 u 1.23—-1.30
CHull 2.03.01-84.

1.16 (1.16) . K TpemiHOCTOHKOCTH KOHCTpyKIMii H3 AYEHCTBIX GeToHOB
npenbABNAIOTCA TpeOoBaHMA TONBKO 2- M 3-f KarTeropui, T.e. MOMyCKaeTcA
OrpaHHYeHHOE N0 LIHpHHE KPATKOBPEMEHHOE H [UIHTEJIbHOE PACKPHITHE TPelH.
Ko 24i xarerops OTHOCATCA NPEABAPHTENIBHO HANpsKEHHBIE HBYXCNOiHbIE
KOHCTPYKIMH C apMatypoii ksaccoB A-V, A-VI u mpoBonokoii xsacco B-I1
u Bp-lI muamerpom 3,5 MM u Gonee. IlpenesisHO HomycTHMas HIMpHHA pac-
KPBITHA TPEIMH JNIA NAaHHBLIX KOHCTPYKIMA NpUHHMaeTcH KpaTKOBpeMeHHas
Acrcr = 0’2 MM.

OnHopopHble KOHCTPYKIME H KOHCTPYKIMH C IDYTHMH BHIAMM apMaTyphl
OTHOCSITCA K 3-i KaTeropuH TPeLMHOCTORKOCTH. ilpefieNIbHO JOMyCTHMAA LIHPH-
HA PacKpHITHA TPEIUMH JUIA [HAHHBIX KOHCTPYKIMH NPHHUMAETCA: KpaTKoO-
BpEMeHHas a,,., = 0,4 MM, WIHTeNbHAA 4., = 0,3.
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Ilpu pacuere IWHMPHHBI PacKPHITHA TPelMH KO3 HIMEHT HaleXKHOCTH MO Ha-
rpy3ke (TMOCTOAHHOM, [UIHTENBHOR M KPATKOBPEMEHHOH) 7y NpPHHHMaeTcA
paBHBM 1.

YKasaHHbIe KaTeropuu TpeGOBaHHA K TPELMHOCTOMKOCTH XKene3006eTOHHbIX
KOHCTPYKIMH OTHOCATCA K TpPEIMHAM, HOPMAIBHBIM K MPOMOJNIBHOH OCH 3Je-
MEHTa.

Bo n36exaHne paCKpHITHA MPOMOJIBHBIX TPEIHMH ClefyeT NPHHAMATh KOH-
CTPYKTHBHbIe Mepbl (YCTaHABNMBATh COOTBETCTBYIOLIYIO MOMEPEYHYI0 apMary-
PYy), &8 WA MpeABaPHTENbHO HAMPAXKEHHBIX NIEMEHTOB, KPOME TOTO, OTPaHHYH-
BaTh 3HAMEHHA CKHMAIOIMX HANpPAXKeHHUH B GeTOHe B CTaIUM NMpPEABAPHTENIBHOTO
oGxartua (cM. n. 1.29 CHull 2.03.01-84).

NMpumMeuaHHe B KOHCTPYKUMAX, B KOTOPHIX apMaTypa NOKPbIBAETCA AHTHKOPPO-
3HOHHHKIM COCTABOM, AOMYCKAETCA WHPHHA PACKPLITHA TPEILMH dcyo, 1O 0,5 MM.

1.17. TlporuGe! 3neMeHTOB XKene306eTOHHBIX KOHCTPYKIMi M3 AYEHCTBIX Ge-
TOHOB HE JOJKHBI MPEBBILIATh NMPEME/IBHO AOMYCTHMBIX 3HaYeHHH, Yia3aHHbIX
B 1. 1.20 CHulT 2.03.01-84.

i 3MeMEHTOB MOKPHITHA CENbCKOXO3ANCTBEHHBIX 37aHuil MPOM3IBOICTBEH-
HOro HasHaYeHHA, €CIIM NMpPOrHObI He OrpaHMYMBAIOTCA TEXHOJOrMYECKHMH WIH
KOHCTPYKTHBHBIMH TPeGOBaHHAMH, Npees-HO NOMyCTHMBIE MPOruObl NPHHHMa-
10TCA PaBHBIMH TIpH NposieTax: a0 6 M — 1/150 mponera, or 6 no 10 M — 4 cm.

1.18. (1.21). Ilpx pacuere MO MPOTHOCTH GETOHHBIX H XeENE300ETOHHBIX le-
MEHTOB Ha JIeiiCTBHE CXMMalowei MPONONBHOA CHIB [OJDKEH NPHHHMATHCH
B0 BHHMaHHe CNyYai{HbIii KCLUEHTPHCHTET €;, 00YCIOBJIeHHbI# He YUTEHHBIMH
B pacyere (paxTOpamMH. IKCLEHTPHCHTET €, B MOGOM CiTyuae NMPHHHMACTCA:HE
MeHee 1/600 MUIMHBI 371eMEHTa WIM DPAacCTOAHMA MEXIY €ro CeMeHHAMH, 3a-
KpeIUIeHHbIMH OT CMelleHus, ¥ 1/30 BLICOTHI CeueHHA; He MeHee 2 CM i
HECYILHX CTeH H 1 CM /111 CAMOHECYIIHX CTeH.

18 3NeMEeHTOB CTaTHYECKH HeonpelelIMMBIX KOHCTPYKUMH 3HaueHHe JKC-
IEHTPHCHTETa MPOMONLHON CHIBI OTHOCHTENIBHO LIEHTPA TAXECTH NPHBEICHHOrO
CEYCHMA €o NMPHHHMACTCA pPAaBHBIM IKCLEHTPHCHTETY, NMOJMYYeHHOMY H3 CTaTH-
YecKOro pacyera KOHCTPYKIMH, HO He MeHee €;. B aieMeHTax cTatHueckh onpe-
HENHMbIX KOHCTPYKUMH 3KCHEHTPHCHTET €9 HAaXOMMTCHA KaK CyMMa IKCHEHTPH-
CHTETOB — OMNpeNeNAEeMOro M3 CTaTHYeCKOro paciera KOHCTPYKUMHM H CiTydaii-
HOTro.

Pacuer cxxaTbix GeTOHHDBIX 3lI€MEHTOB NPAMOYTONIBHOTO CeYeHHA (B TOM YHCIE
apMHPOBAHHBIX CHMMETPHUHOH KOHCTDYKTHBHOH apMarypoii) NpH BelHdHHe
IKCUEHTPHCHTETa, ONpe/Ie/IeHHOr0 B COOTBETCTBHH C YKa3aHHEM HACTOAIEro
myHkTa, 0 < eg <0,225h u pacuerHo#i AnMHe 3MeMenTa /o < 20k momyckaerca
NPOM3BOANTb B COOTBETCTBHH C NpWI. 2.

1.19. PaccrosiiHe MexOy TeMNEpaTypHO-yCafiOMHbIMH IUBAMH YCTaHABIIH-
BaeTCA B COOTBETCTBHH ¢ 1. 1.22 CHull 2.03.01-84.

1.20.IIpu cTaTHYeCKHX M TEIUIOTEXHMYECKHX pacyerax 3NMeMEHTOB SYEHCTO-
GeTOHHBIX KOHCTPYKIMHi Clie[lyeT yYHTbIBATh CPENHIO0 YCTaHOBHBILYIOCA BJIaX-
HOCTb stiueucToro GeToHa, npuxHUMaemylo no Tabm. 1.



Tebnuga 1l

Pacyeruas CpeiHAS yCTANOBMBLUAACA RIIAXHOCTD
ayencTuix Gerodor, % (no Mmacce)

Auencrel Geron A CTeH, Mexay- UL NOKPHITHA
ITAKHBIX H BEHTHIH- .=
PYEMEIX YepOauHBIX | BENTHIMPYEMBIX | HeBCHTHIMPYCMBIX
uepexpriTHit
Ha necke 10 12 15
Ha 3onax 10 15 20

1.21. Pacuer npenBapHTENIbHO HANPDKEHHBIX JBYXCIIONHbIX JIEMEHTOB KOH-
CTPYKIMH K3 AueHcToIX DeToHOB, OmpesencHRe NOTEPh HANPAKEHHA H ydeT KO-
NOTHHTENBHBIX TpeGOBaHKH K HMM [OJKHB! IPOH3BOIMIBLCH B COOTBETCTBHMM
¢ mm. 1.23—1.30 CHull 2.03.01-84. Jiynma 30K nepefai HAPsOKeHUl onpepe-
JIAETCA B COOTBETCTBHH ¢ 1. 2.29 CHull 2.03.01-84.

2. MATEPHAJIb 1151 BETOHHBIX M XKENME3QOBETOHBHX
KOHCTPYKLIMA U3 AYEHCTHIX BETOHOB

AMEMCTHE BETOHbLI

2.1. Inn GoTOMHRIX H KENE30GETOHHBIX EMEHTOB KOHCTPYKIMI U3 AYEH-
cTbiX GeTOHOB, MPOEKIMPYCMbIX B COOTBETCTBHH C PEKOMEHIAMAMY HACTOALIE-
ro [locoGus, NpeRycMAaTpHBATCA ABTOKNABHBIE H HEABTOKJIABHME GCTOHBI,
yxa3asnnie B 'OCT 25485—-82.

2.2 (2.2).Ilpn npoexTHpoBaHMM GETOHHBIX M XKene30GETOHHBIX JEMEHTOB
KOHCTPYKIHH M3 A%eHCYRIX GETOHOB B 3ABHCHMOCTH OT MX HA3HAYEHMA H yCNO-
BHi paGoTHI CllEMyeT YCTaHAB/IMBATh NOKA3ATENIH KavecTBa GeToBa, OCHOBHBLIMM
¥3 KOTOPbIX ABJIAKTCH:

knacc GeroHa O MPOYHOCTH Ha cxatue B (kax mpasmno, clefyer yKasniBaTh
B IPOEKTE) ;

MapKa Ho Mopo3ocTofikocTH F (MO/DKHA HasHawarhed VI KOHCTPYKIDAi,
HNOBEPraloNuXcA B YRIOKREHHOM COCTOHRHMM MEMCTBHI0O HOMCPEMEHHOFO 38-
MOpayKHBAHNS ¥ OTTAMBAHKA) ;

MapKa o CpeHei MIOTHOCTH AvercToro GeroHa D.

Mpumeuanne. Oupemenenme moHATHR iwnacc Gerona u  mapxa Gerosa
cm. oo I'OCT 25192-82.

Knaccer GeToHa NO NPOYHOCTH HA CHKATHE COOTBETCTBYIOT 3HAYCHUAM rapas-
THpoBaHHOR npowsoctn Gerona, MIla, xorTposmpyemoft #a GasoBbix o6pasnax
B yCTAHOBIICHHBIE CPOKH COMIACHO rOCYAAPCTBEHHBIM CTAHAApTaM ¢ obecmeueH-
Hoctsio 0,95 npu cpensedi ycraHoBuBIelics BnaxHocts 10 £ 2 % (no macce) .



2.3. Inn GETOHHBIX M KeNe306€TOHHBIX 3/IEMEHTOB KOHCTPYKIMH U3 SYCH-
CThIX GETOHOB MpPEAYCMATPHBAIOTCA :
KJ1acchl GETOHOB MO NPOYHOCTH Ha CXATHe MpHU CpeRHeH Mapice N0 IWIOTHOCTH —
B COOTBETCTBHH ¢ Tabn. 2;
MapkH no moposocroiikoctr: F15; F25; F35; F50; F 75; F100;
MapKH MO CPeHe IIOTHOCTH — B COOTBETCTBHH ¢ Tabn. 2.

Ta6bnuna 2

Mapka no cpeaHeit Knacc no npoyHocTu Ha cxatue, MIla, mns saveucthix GeToHOB
nnotHoct# D,

Kr/m? aBTOKJIABMLIX HEaBTOKJIABHBIX
500 Bi; BL,S -
600 B1; B1,5; B2; B2,S B1; B1,5
700 B1,5; B2; B2,5; B3,S B1,S; B2; B2,S
800 B2,5; B3,5; BS B2; B2,5; B3,5
900 B3.,5; BS; B7.§ B3,5; BS

1000 BS; B7,5; B10 BS; B7,S

1100 B7,5; B10; B12,5; B1S B7.5; B10
1200 B10; B12,5; B1S B10; B12,S

2.4. BenyuuHb! OTIYCKHOH MPOYHOCTH AdeHcTOro GeroHa B anmemeHTtax cGop-
HbIX KOHCTPYKIMH YCTaHABJIHBAIOTCA COOTBETCTBYIOUIMMH TOCYAapCTBEHHBIMH
CTaHzapTamu Ha cGOPHbIE U3NENHA.

2.5.lIna OBYXC/IOMHBIX TPEABAPHTENIbHO HAMNPAXKEHHBIX 3/IEMEHTOB KI1ace
TAXeN0ro 6eTORa MO NPOYHOCTH Ha CXKATHE MPHHHMAETCA B COOTBETCTBHH C II. 2.6

CHuII 2.03.01-84.

2.6. Cpeguiolo  IWIOTHOCTh IJI ONpedesieHHua CoGCTBEHHOTO Beca GEeTOHHBIX
H XKeye300eTOHHBIX 3NIeMEHTOB KOHCTPYKIMi H3 siueHcroro GeToHa cieflyer

NPHHMMATS Mo Tabur. 3.

Tabnuuna 3

TMnotHocTs AYencroro GeToHa
€ Y4eTOM pacueTHOH BAaXHOCTH 10 %, Kr/m?

Mapka 1o cpeneft motHocTn D, xr/m®

550
660
770
880
990
1100
1210
1320

500
600
700
800
900
1000
1100
1200

NMpumeuanuug: ]l Ing kene3o6eTOHHBIX 31eMeHTOB KOHCTPYKIUME H3 SUeHCTRIX Ge-
TOHOB MBOTHOCTH MPHHKMAETCA Ha SO KI/M? Bbllile, YeM ANS GETOHHBIX.

2. Mpn HwteMM GAKTHYSCKHX HAHHKIX MO PACXOAY apMaTyphl H BAAXHOCTH GeToHa
B 3NIEMEHTAX KOHCTPYKIMH pa3pelliaeTcd MPUHUMATH HHbie JHAYCHHA IDTOTHOCTeR, HO'HE Me-
Hiee yKa3aHHRIX B Taln. 3 ¢ yueToM npumed. 1.
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2.7.Mapkn suencroro 6eroHa N0 MOPO3OCTOMKOCTH GETOHHBIX M KeJe3o-
CeTOHHBIX 371EMEHTOB KOHCTPYKLMiA B 3aBHCHMOCTH OT PeXHMA MX 3KCIUTyara-
DMK H 3HAaYeHHH pACYeTHBIX 3HMHHMX TeMMNepaTryp HapyXHOro BO3AyXa B paiioHe
CTPOMTENIBCTBA ClIeflyeT PHHUMATD:

DA KOHCTPYKIM 3Matuii (KpOMe HApYXHBIX CTeH OTAIUIMBAEMBIX 3AAHMN) —
He HiDKe yKa3aHHBIX B Ta6n. 9 CHuIl 2.03.01-84;

U1l HAPYXKHBIX CTCH OTAIUTHBACMBIX 3/JaHHII — He H¥DKe YKa3aHHBIX B TaG1. 10
CHnll 2.03.01-84.

IIpuMeuaHue MEHUMUIBHYIO MAPKY SYEHCTOrO GeTOHA IO MOPO30CTORKOCTH B Ha-
PYXHBIX HeCYUX 3/eMeHTaX COOPHBLIX KOHCTPYKIpM# ClIeAlyeT IpHHUMATD He Hinke F25.

2.8. A 3aMOHONHMYMBAHHA CTHIKOB H IIBOB MIEMEHTOB COGOPHBIX KOHCTPYK-
it M3 AYeHcTOro GeToHa CefyeT MPHMEHATb CTPOMTEIIbHbIE PACTBOPH! MPOEKT-
HOH MapKH 10 MPOYHOCTH Ha CkaTHe He Hipke M75, Mapku no mwiotrocte D1500
B coorBercTBHH co CHHII 11-22-81.

Iina CTHIKOB M INBOB, KOTOpble B MPOLECCE IKCIUTYATAIMM HIIM MOHTaXKa
MOTYT NOABEPraTbCA BO3CHCTBHIO OTPHUATENHHBIX TEMIEPaTyp HAapyXKHOro
BO3/lyXa, CheflyeT IPHMEHATD PacTBOPHI H GeTOHBI MPOEK THHIX MAPOK N0 MOPO30-
CTOHKOCTH He HHXKe IPHHATHIX [UIA CTRIKYEMbIX /IeMEHTOB.

IIpuwmevuanu e [Ipu HasHaYeHHH BHAA, MPOEKTHOM MAPKHM M COCTaBa PACTBOPA I
MOMTaXHLIX WIBOB HeOOXOAHMO YUHTHIBATS TpeGoBaHNR, NpuBenenntie B CH 290-74.

HopmaTeBHEIe X paceeTHL® XapaKTepucTaia Geroma

2.9 (2.11). HopMaTHBHBIMH CONPOTHB/IEHHAMH GeToHa ABIAITCA CONpO-
THBJIEHHE OCEBOMY COKATHIO IpH3M (IPH3MEHHAS NPOTHOCT) Rp, M CONPOTHB-
JIEHHEe OCEBOMY PACTAKEHHIO Rp ¢y,

2.10. HopmaTuBHble CONpOTHBRIICHHA GeTOHa CxkaTuio Rp, H HOPMATHBHEIC
CONpPOTHBJIEHHA GeTOHa pacTaXeHHi0 Rpy, (C OKpyT/eHHEM) B 3aBHCHMOCTH
oT KJ1acca GeToHa 110 MPOYHOCTH Ha cxaTHe B npusenenn B TaGi. 4.

2.11. PacueTHbie conpoTHBiieHnsa GeToHa WA mMpefesIbHbIX COCTOMHMIL NePBOH
H BTOpPO{i IPYNI ONpPefeNAIOTCA MyTeM JielieHHA HOPMATHBHBIX CONPOTHBIIEHNi
Ha COOTBETCTBYIOIIME KOIPDHIMEHTH HANEKHOCTH N0 GETOHY MPH CHKATHH Vpo
WIH NIPH PACTSOKEHHH 7p ¢, IPHHEMaeMbie Io Tatu. S.

Pacuernnie conpoTuBnenns GeTtoHa I MpeNeIbHBLIX COCTOSHHI BTOPOH rpyn-
mt Rp, ser H Rpy, ser BBOPAT B pacteT ¢ k03ddumuenTOM yciioBHH paGotl Ge-
TOHA 7p; = 1.

3HaYeHHA PacueTHBIX CONMPOTHBJICHHII B 3aBHCHMOCTH OT Kjacca GeToHa ans
npeAenbHBIX COCTOAHMIE NepBOil rpynnkl NpHBeNeHH! B Ta6. 6, WA HpEREeNbHBIX
COCTOAHHIA BTOPOIi IpyNnu — B 1a61. 4.

PacuerHnie conpoTHBneHHA GETOH IA MpeJesbHBIX COCTOAHHIA NEPBOi rpym-
o Rp u Ry, npumenenusie B Ta6l1. 6, cinpkalorea (WM MOBMIILAOTCH) HyTeM
YMHOXEHHA Ha KoXpdumients! ycnosuit paGorsi GeToHR 7pj, YTHTHIBAWIHE
0cOGeHHOCTH CBOWCTB GeTOHa, IUIMTENBHOCTD MAGHCTBHA HATPY3KH, YCIOBHA
M cTapui paboTh! KOHCTPYKIMIA H T.II. COTNacHo Ta6. 7.
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Tabnuua 4

HopmarHBHble CONPOTHBNCHUA AYencToro GeroHa
cxaTHio R gy W pACTAXEHHIO Ry gy; pacyeTHbIC CONPOTHBIICHHA
1R npefeNbHBIX COCTOANMM BTOpolt rpynnbl Ry, ep U Rpy, seps

ConpoTnsneHue MIla, npx Knacce GeToHa MO NPOYHOCTH HA CXKATHE

Bl |B1,5| B2 |B2,5|B3,5 | BS |B7.5 |B10 [B125| B15
Cxamme ocenoe (npua- | 095 140|190 | 24 | 33 1460 6.9 9.0 | 105 | 11,5
wenman . mpouoeny | 969 | 143 | 19.4| 745 | 33,7 {469 [To4 (918 107 117
Rpn 4 Ry ser
Pacraxceine  ocenoe | 014 | ©:22 {026 | 031 0,41 10,55 | 0,63 10.89 | 1,00 1,05
R ¢ | 143 |2.24 | 2.65 | 3.6 | 4,18 | 5.61 | 6,42 9,08 | 10,2 | 10,7
btn bt, ser

INpumeuanua: 1. Hag yeproft mpuBefieHb! pacueTHile conpoTusiekya 8 Mlla, non
YepTOft ~ PacyCTHbIC CONPOTHBACHHSA B KIC/cM? .
2. BefinuMHbLI HOPMAaTUBHBIX COMpOTHBNEHUA AMeHCThIX GeTOHOB MaHbi A COCTOAHUA
CpedHeH BNaXHOCTH fAuencToro Gerona 10 % (no Macce).

Ta6nuua s

Pacuer KOHCTpYKUHHA
10 NpeAeNnbHbIM COCTOAHNUAM rpynn

nepsof

BTOpO#

Tbe

Tbr

Tbe Ty

1.5 2.3

1,0

Lo

TaGnuua b

Conpornsiicuune

PacuctHbic cONPOTHBNEHHA AvencToro 6eroHa
JUIS IpeAcbHBIX COCTOAHKM NnepBoit rpynnst Ry u Ry, MIla,
npu knacce GeroHa Mo NPOYHOCTH Ha CIKATHE

B1 |B1.s| B2 |B2.5 B35 BS | B7,5| B10 |B12,5| B1S
Cxcamne ocenoe (npuo- | 063095 | 13 [ 16 | 22 | 3.1 | 46 | 60 | 7.0 | 7.7
enian nvoamoct K | 642 | 969 | T33 | 163 | 224 | 316 | %69 | 61.7| 714 | 783

o 0.06 | 0.09 | 0.12 | 0,14 | 0.18 | 0,24 | 0.28 | 0,39 | 0.44 | 0,46
Pacraxcune ocesoc Ry | 610918 | 103 | 143 | 1.84 | 2.45 | 2.86 | 4.0 | 4,49 | 4,69

Mpumcuannsa: 1. Han ueproft yka3aHbl pacuctHsic conpotuBincius B MIla, noa

yeproil B KI¢/cM?.

2. 3HaucHHA PacUCTHLIX CONMPOTHBJICHM AYCHCTBIX GETOHOB NaHB! I COCTOAHMA Cpefl-

Hel BnaxHocT sueucroro Getona 10 % (no macce).
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Ta6bnuua 7

Kosdduunentnt ycnoput

®axrophl, 06ycnapauBalile BBecHHe pabothl GeToHa
k03 uuNeHTOB ycoBRit paGoTsl GeTona -
yCnoBHBIE 3HaueHHE

oBo3HaucHHA

1. JlnutensHocTh AeHCTBHA HArpy3KHu:
a) NpH yveTe NOCTOAHHBIX, JUIMTENBHBIX M KPaTKoBpe- b2 0,85
MEHHBIX Harpy3oK, KpoMe HArpy30K HeMpPOROJINMTENb-
HOro feHcTBHA, CyMMapHad [IHTSNIBHOCTD HefcTBMA
KOTOPBIX 3a HEPMOA 3KCIDIyaTRHMM Mana (HamphMep,
KpaHOBble Harpy3KH; BeTpPOBbie; Harpy3KH, BO3HHKaloO-
UMe MNpH WITOTOBJIEHHH, TPAHCHOPTHPOBAHWM H BO3-
BelleHHH), a TaKXKe IIPH ydyere OCOGLIX Harpyiok, Bhl-
3BaHHbIX AeOpPMALUAMH MPOCAAOYHBIX, HAGYXalOWMX,
BEYHOMEP3IIbIX U TOMY NOROGHLIX FPYHTOB
6) mpx yuere B pPacCMaTpHBAEMOM COUETAHMM KpPaTKO- T, 1,10
BpPEeMeHHRIX HAarpy3oK (HempoNOJKUTENBHOIO NeACTBUK)
WIH 0COGbIX, He yKa3aHHBIX B N03. 1a

2 BeroHHpoBaHHe B BEPTHKAIBHOM NOJIOXeHUH NIPH BRICOTe Tps 0,80
cnos GeroHuponaHus Gonee 1,5 M .
3. IxcwiyaTauMa He 3auMIIEHHBIX OT COMHeYHOM! pamHauuK b, 0,85

KOHCTPYKIMI B KnUMaTHYeckoM mofipaitoHe IVA cornac-
Ho CHuII 2.01.01-82

4. BeToHHBle KOHCTPY KUMH Tpo 0,90
5. BnakHocTb suencroro Gerona, % © 0 m
10 u menee 1,00
25 u Goxnee 0,85
o1 10 no 25 Tlo unrep-
NONAUHU

Npumeuanns: 1. B rabn 7 npubeleHb! Ko3QPHUBEHTH ycnoBH#A paGoThl, yUHThHI-
BaeMble MPH pacyeTe KOHCTPY KIMIE U3 ST4eHCTHIX GeToHOB.

2. Ecnn mpH yvere 0coGbIX Harpy3oK BBOAMTCA NOVONHHTeNBHHI KodbduumeHT ycno-
BMH paboThi MeHbllle eNUWHMUB! COITIACHO YKA3aHHAM COOTBETCTBYIOUMX ROKYMEHTOB
(HanpuMep MpH ydyeTe CefiCMHYECKHX Harpy3oK), Ko3(QpHUUEHT V), OPHHHMAETCS PABHBIM
ejHHIe.

3. KoadpuuneHTH 7p; M0 103 1, 3, 4, 5 NOMKHE YUHTHIBATHCA TPH ONpelelIeHun Ry U
Rpy, ano no3. 2 — Tonbko npH onpeneneny R .

4. Koapduumentnt ycnosuft paGothl GeToHa BBOOATCA HE3aBUCKMO OAMH OT ApYroro
€ TeM, ofinaxo, ¥To6bl X npou3BefcHHe 6o He MeHee 0,45.

2.12. 3HaueHHA HAYANbHOTO MOZYNA ynpyroctH Ep NMpH CXAaTHM M pacrsvce-
HHH JUIA AYEHCTHIX GeTOHOB ¢ BnaXkHocThio 10 + 2% (mo Macce) MpHHHMAIOTCA
o Ta6n. 8.

B xnumaruueckoM mnoppaiiose IVA ans KOHCTPYKIUMiA, He 3SalMIIEHHBIX
OT NeCTBUA COMHEUHON pamuaiy, 3HaueHus £, ykasaHunle B TaGn. 8, cnenyer
YMHO%caTh Ha K03 dpumment 0,85.
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Ilpy COOTBeTCTBYIOMIEM 3KCIEPUMEHTATBHOM OGOCHOBAHMH [OMYCKAaeTCs
YUMTBIBaTb BJIMAIHME HE TONBKO KJjacca GeToHa MO MPOYHOCTH M €ro MapKH
N0 IIOTHOCTH, HO H COCTaBa H BHAA BSXKYILETO, 2 TAK)KE YCIIOBHii M3rOTOBJIEHHA
H TBepeHns OeToHa, NpH 3TOM MOXHO NpPMHMMATh HOpYyTrHe 3Have-
Hua Ejp, cornacopaHHbie B YCTaHOBJIEHHOM NOpANKE.

Tabnuua8
Mapxka HavanbHble MOOYAH YNPYroCcTH aBTOKIIABHOINO SlUeHCTOro GetoHa
no cpegHeit TIpU CKaTHH ¥ pacTAXeHHu £y - 1073, MITa,
motHoctu D, npu knacce 6eToHa NO NPOYHOCTH HA CKATHE
Kr/m?
Bl | B1,S | B2 [B2,5 {B3,5 | B5 | B7,5 | B10 [B12,5| B15
L9 S L2 Y B U I R N
500 11,2 14,3 -
14| 1,7 11,81 21
600 3| a|sa|ae| |- || T
1,9 12,2 |25 |29 )
700 T 1194 12241255(296 1 T - - - -
29 134 | 4,0
800 o e e b A e e e e
38 1451 5,5
900 i R B B b7 P72 7 O i
501 6,0 | 7,0
1000 - - - - ~ |S1,0| 612 ({T1,4| B
68 179 1] 83| 86
1100 b T T T |s93s06|se6| 57,7
84 1881 93
1200 “l T T T T T T (857089, 988

MMpumeuanwua: 1. Han veptoft ykasanel 3HaveHus Ep-10°* B MIla, non yeproit —
B Krc/em?.

2. na sdyeHcTOro GeTOHA HCABTOKIABHOI'O TBCPIUCHHA 3HauCHHSA Ly, UPMHUMAIT Kak
mna GeToHa aBTOKIIABHOTO TBEpHEHHA C YMHOXKeHHeM Ha KoadduuMesT 0,8.
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2.13 (2.15). Koadduunenr nuHeiiHo# TeMnepaTypHoH IepopMaipiu AUCHC-
ThIX GETOHOB Gjp; MPH H3MEHEHHH Temneparypbl ot munyc 40 mo wmoc 50 °C
NpPHHHMaeTCA pPaBHbIM ap; = 0,8 - 107° °C™!.

Ipyn HanMuMM NaHHBIX O MHHEPAIOTHYECKOM COCTaBe 3aMONHUTENeH, pacxoe
LEMEHTa, CTENEHH BOMOHAChilleHHA OeroHa, MOPO3OCTOMKOCTH H T.A. Jomy-
CKaeTcA MPHHUMATh ApYTHe 3HauYeHHA Qpy, oGocHonamme B YCTaHOBJIEHHOM
nopanke. JIIfA pacueTHOM TeMNepaTyphi Hibke MHHYC 50 °C 3HaueHUR Op; MPHHY-
MAIOTCA 110 IKCIIEPUMEHTAIBHBIM JaHHBIM.

2.14 (2.16) . Havanssbiit ko3¢duuueHT nonepeuHoii medopMalMH SIEHCTHIX
GeronoB (ko3¢p¢dumment Ilyaccona) v npuHuMaerca pasHeiM 0,2, a MOAYINb
coBura sueHcTsix GeroHoB G — paBHbIM 0,4 COOTBETCTBYIOLMX 3HavueHui Ep,
yKa3aHHbIX B TaOn. 8.

APMATYPA

2.15 (2.17). Ina apMHMpOBaHMA ’KeJe306€TOHHBIX KOHCTPYKLMA 1OJDKHA
OPHMEHATBCA apMaTypa, OTBEYalomias TPeGOBAHMAM COOTBETCTBYIOUMMX rocy-
AapCTBEHHBIX CTAHOApTOB WIH YTBEPXKREHHBIX B YCTaHOBJICHHOM MNOpAIKe
TEXHHYECKHX YCIIOBHH M NIPHHAIUIEXALIAA K OOHOMY H3 CJIe[YIOIMX BHIOB.

CrepxaieBan apMaTypHas CTalb:

a) ropAYeKaraHas — riagkas knacca A-l, nepuonuueckoro mpoduna —
KnaccoB A-Il, A-1II, A-IV; A-V; A-V];

6) TepMOMEXaHHYECKH M TEPMHYECKH YNIPOYHEHHas — NMEPHOAHYECKOTO Mpo-
¢una xnaccoB At-111, AT-IV.

IlpoBonoyHas apMarypHas CTajb:

B) apMATypHast XONOAHOTAHYTaA MPOBONOKA:

OOBIKHOBEHHaA — NMEPHOAMYECKOro fipodunsa knacca Bp-1;

BbICOKONpPOYHast — rnagkasa knacca B-ll, nepnonnueckoro mpodpuna knac-
ca Bp-l.

Ina 3aknagHbIX feTaned M COEAMHMTENbHBIX HAKJIaIOK NPHMEHAETCH, KaK
npaBWwiIo, NMPOKAaTHaA YIJIEPOAMCTas CTaJib COOTBETCTBYIOIUMX M3pOK COTJIacHO
obasatessHoMy npunoxkenmio 2 CHull 2.03.01-84.

B kene3oGeToHHBIX KOHCTPYKIMAX NONYCKAaeTCA INPUMEHATb apMaTtypy
[PYTHX BHAOB CTajieil, B TOM YHCJIe YNIPOYHEHHYIO BBITSXKOH Ha NPEANPHATHAX
CTPOHTENbHON WMHAYCTPHHM CTEpXHEBY0 apmatypy xnacca A-llls, a Takke B
KayecTBe KOHCTPYKTHBHOH apMaTypbl — OObIKHOBEHHYIO IJ1afiKyl0 MpOBOJIOKY
knacca B-I. [Ippmenenne apmarypbl HOBbIX BUAOB, OCBAHBaeMbIX IIPOMBILIUTEH-
HOCTBIO, IOJKHO GbITh COrTIaCOBAHO B YCTaHOBJIEHHOM MOpsAAKE.

MMpumeuauusa: 1 MpuMetenne CHCUHANBHLIX HHIEKCOB B 0603HaUYSHNH KNACCOB
YNpOYHEHHOR H TepMOMeEXaHWYECKH YNpOUHeHHOH cTepxHeBo#t apmaTyphi ans omHocnoft-
HBIX ¥ ABYXCMOHHBIX KOHCTPYKUMH M3 S4eHCTOro GeToHa MPOH3BOAMTCA B COOTBETCTBHH
¢ npumet. 1, 2, 3 n. 2.17 CHull 2.03.01-84.

2. B nansHeftuiem B [loco6un HCNONB3YIOTCA CREAYIOLIHE TEPMUHBI:

cTepXeHs — Ina 0Go3HaveHns apMatyphl o6oro auamerpa, BHAa H MPODHIA HeIaBHCH-
MO OT TOI'0, NOCTaBAAETCA J/IH OHA B MPYyTKaxX Unu MoTKax (GyxTtax) ;

muametp d 06o3HaY2ET HOMHHANBHLI AHaMETP CTEPXHA, eCNTH He OTOBOPEHO 0c060.
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2.16 (2.18). BoiGop apMaTypHbIX CTanmeii CieflyeT NPOM3BOAMTb B 3aBHCH-
MOCTH OT THIIa KOHCTPYKIHH, HAMIHUMSA NPeIBapUTENIBHOTO HANPSXKEHHS, a TaKXKe
OT YCJIOBHil BO3BE[iCHHA M IKCIUIyaTalMH 3[aHHA WIM COOPYXKEHMA B COOTBET-
cTBHH C 1. 2.19.

2.17 (2.19). B xavectBe HEHanpAraeMoH apMaTypbl Xene306eTOHHbIX KOH-
CTPYKIMii CJIEAyeT NPEHMYLIKECTBEHHO IPHMEHATD:

a) cTepXKHEBYI0 apMatypy Kiacca A-111;

6) apMaTypHyl0 MpOBONIOKY AMamMeTpoM 3—5 MM knacca Bp-l (B cBapHbix
CeTKaX M KapKacax) ;

[OMYCKAETCA TAKXKE PHMEHATH:

B) CTepXHeByl0 apMmarypy knaccoB A-Il m A-l mna nonepeuHoit apmarypsl,
a TaKXe B KavyeCTBE NPOHOJbHOM apMaTyphl, €CIK ADYTHe BHAbI apMaTyphl
He MOTYT GBITh MCTIONIB30BaHbI.

Henanparaemas paGouas H KOHCTPYKTMBHAafA apMaTypa B KOHCTPYKUMAX
M3 AYEHCTBIX GETOHOB HOMKHA NMPUMEHATHCA B BHIE CBAapPHBIX KapKacoB H
CeTOK.

2.18. B KavecTBe HANpPATaeMOW apMaTypbl MNPENBAapHTENBHO HAMpPAXeHHBIX
ABYXCNOHHBIX KeNe306eTOHHbIX 3JIEeMEHTOB M3 AYEHCTHIX GETOHOB NpM AsnMHe
Z0 12 M BKNI04. MOXET NPHMEHATbCA S

a) apmaTypHas npoBosoka knaccos B-II; Bp-II;

6) ropsAvexaraHas apMaTypa Kiaccos A-V; A-VI;

r) HOMyCKaeTCHA MPUMMEHATb CTEPXKHEBYI0 apMaTypy KiiaccoB A-ille, A-1V.

2.19 (2.23).Ilpu Boi6ope BHOA H MapoK CTATK MJjIA apMaTypbl, YCTaHAaB/IH-
BaeMoO#l MO pacueTy, a TaKKe MPOKATHBIX CTaNEH [JIA 3aKJajHbIX [eTaNel a0-
HBI YMHTBIBaThCA TEMNEpaTypHblE YCNOBHA IKCIUTyaTaUMH KOHCTDYKUMH H
XapaKTep HX HArpyXeHMs COTJIIacHO o0A3aTeNbHBIM NpHIOXKeHHAM 1 u 2
CHuIl 2.03.01-84.

B KkIMMaTHYeCKHX 30HaX C pacuyeTHOM 3HMMHEH TEeMMNepaTypol HHXKe MHHYC
40 °C npH npoBefiecHUU CTPOHTENBHO-MOHTAXKHBIX PaBoT B XONOAHOE BpeMs roaa
Hecyliasi cnocoGHOCTb B CTaJMH BO3BEACHMA KOHCTPYKIHMHA C apMaTypo#, nonyc-
KaeMoli K NPHMEHEHHIO TOIbKO B OTAIUIHBAEeMbIX 3MaHHAX, HOMKHa GbITh obec-
meYeHa MCXOAA H3 PacueTHOTO COMPOTHBIICHHA apMaTypbl C MOHHXXAIOLIKM
Kxo3apduumenrom 0,7 u pacueTHO# Harpy3ku ¢ Ko3pdHUHEHTOM HaEXHOCTH MO

Harpyske v, = 1.

2.20 (2.24). Ins MOHTaXHBIX (MOZbEMHDbIX) METENb NIEMEHTOB COOPHBIX
Kene306eTOHHbIX M GETOHHBIX KOHCTPYKIMH JO/KH2 MPHUMCHATBCA TOpAvYeKa-
TaHas apMmarypHas cramb kinacca Ac-Il mapku 10T u knacca A-1 mapok
BCr3cn2, BCr3nc2.

B cnyuae, ecii BO3MOXEH MOHTaX KOHCTPYKIMA NPH PacyeTHON 3UMHEIT TeM-
nepatype Hike MuHyc 40 °C, I MOHTaNGHHBIX NeETeNb He JOMYCKAcTCA NpH-
MeHATb CTaNb Mapku BCT2nc2.
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HopmaTuBHEIE M PACUSTHRIE XAPAKTEPHCTHICH APMATYPE!

2.21. HopMaTHBHbIE CONPOTUBNEHUA R, i OCHOBHBIX BUIOB CTEPXHEBOI
H NpOBOJIOYHOH apMaTypbl IPHBEAEHbI COOTBETCTBEHHO B Tabn. 9 u 10.

Ta6bnuua 9 (19)

HopmaTuBHble ConpoTHBIIeHHA pacTsxeHHlo Ry,
CrepxHeBas apmaTypa KJIacca | H pacueTHbIE CONPOTHBIIEHHS PACTIKEHHIO [JIL NPeResib-
HBIX COCTOSHUH BTOpOft rpynMBt R s ser MIla (xrc/cm?)

A-l 235 (2400)
A-ll 295 (3000)
A1 390 (4000)
A-IV 590 (6000)
A-V 785 (8000)
A-llIs 540 (5500)
A-VI 980 (1000)

Tabnuua 10 (20)

HopMaTHBHbIE CONPOTHBJIEHHA PacTsKe-
[posonounan o R, u pacueTHbie CONPOTHBACHUS
apmarypa Krnacca Duamerp, MM | pacraxermio AN MpeNeNnbHBIX COCTOMHMM

BTOpOf rpymmbl R, (., MIla (xrc/em?®)

w

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

Bp-I

L7 I N

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

B-1I

W 2N s w

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

Bp-II

[- - I - WV N

Ipumeuanue. B 1abn. 10 npusefieds! BHAM apMaTyphl, NpHMEHEHHE KOTOPHIX
ueytecoobpasHo B KOHCTPYKUHAX H3 Avencroro Gerona.
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2.22. PacueTHble CONMPOTHBIICHHA apMaTYpPHl DPacTAXEHMI0 AN OCHOBHBIX
BHJIOB CTEpXHEBOil M NPOBOJIOYHOR apMaTyphl NpUBE/eH: B Tabu. 11 1 12,

Tabanuna 1l

PacueTHbie CONPOTHBIIEHHS aPMATYDH VI
cocTosuuit nepsoft rpynm, MITa (xrc/cm?®)

CrepxiHenas apmaTypa
Knacca PACTKEHHIO CXITHIO
nonepedolt (xomy-
npoRonbHoRt TOB H OTOTHYTBIX npogonkioit
R, crepxueft) R, , Ry,
A-l 225 (2300) R Ysws 225 (2300)
Al 280 (2850) (cm. Tabn. 13) 280 (2850)
A-III muameTpom, Mm:
6-8 355 (3600) 355 (3600)
10-20 365 (3750) 365 (3750)
A-IV 510 (5200) 400 (4000)
AV 680 (6950) 400 (4000)
A-Vi 815 (8300) 400 (4000)
A-IlI8 ¢ xoHTpONEM:
YIUTHHEHHSR H HANPSOKEHHS 490 (5000) 200 (2000)
TONBKO yIVIMHEHHS 450 (4600) 200 (2000)

NMpumevanng: 1. B cBapHRIX KapKacax Ijif XOMYTOB H3 apMaTypm xnacca A-lll,
RHaMeTp KOTOphIX MeHbilie 1/3 muaMerpa mpoJlomsihix crepxHedi, 3uaveHns R, npumu-
MapTCS paBHLIMH 255 MIla (2600 xrc/em?).

2. PacueTHbie CONPOTMBICHHS PAcTAHYTOR MODEpedHOf apMATYPH B CAXaTOH MpofonbHEOl
NPHHEMATCE C y9eToM KOPPUINEHTOD, YKa3aHHEIX B m. 2.23, 2.24 ¥ 1a6n. 13.

Ta6bnuna 12
PacueTHbie CONPOTHBIICHHA APMATYPHI 71K NPEACTBHBIX
Mposonounas cocrosHmR nepsoft rpynmu, MITa (xrc/cm?)
apMmatypa knacca | Iuamerp,
MM PACTIKCHHEIO
npoponsHoft nonepeyHolt (XOMyTOB |  CKATHIO
R, OTOTHYTHIX CTepxHeit) Ry,
RJW

Bp-I 3 375 (3850) Ry Yo 375 (3850)
4 365 (3750) (cm. Tabn. 13) 365 (3750)

5 360 (3700) 360 (3700)
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Mpodonxcenue Taba. 12

PacuerHbie CONPOTHBACHUA apMaTyphl NAR NMPEACABIbIX
Mposonownas cocTosuuft neppoft rpymmi, MIa (xrc/cm?)
apmatypa xnacca | Juamerp,
MM PacTXCHHIO
npofonsHoi nonepetHo#t (xoMyToB | CXX3THIO
Rg H OTOTHYTHIX CTepiHelt) Rge
Rew

B-II 3 1240 (12 650) Ry Yew 400 (4000)
4 1180 (12 000) (cM. Tabn. 13) 400 (4000)
5 1110 (11 300) 400 (4000)
6 1050 (10 600) 400 (4000)
7 980 (10 000) 400 (4000)
8 915  (9300) 400 (4000)
Bp-11 3 1215 (12 400) 400 (4000)
4 1145 (11 700) 400 (4000)
5 1045 (10 700) 400 (4000)
6 980 (10 000) 400 (4000)
7 915 (9300) 400 (4000)
8 850 (8700) 400 (4000)

Ta6auna 13

PacueTHBle CONPOTHBIIEHHS PaCTAXEHHIO nonepeyHoft Ry, u OxaToll
Apmarypa R, apmaryps, MIla (xrc/cm?), npm xnacce Auencroro GetToHa
MO NPOYHOCTH HA CXKaTHe

Bl |B1,5| B2 |B2,5|B3,5} BS |B7,5] B10|B12,5| B1S

25 1375 S0 |62,5)875; 125 | 1875} 250 310 | 375

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

230 | 250 | 270 { 295 | 340 ] 390 | 390 | 390 390 | 390
Cxaras npoponsHad (5350|2550 [2750 | 3000| 3450 4000 | 4000 | 4000 4000 | 4000

NMpumeuvanus: 1. Han vyeproft nanpl wiaaccsl GeToHa No NPOYHOCTH H pacueTHhIC
conpotusnenus, MIla; noj yepToft — paceTHble CONPOTHBAICHHS, KIc/cM? .

2. Pacuettible COTIPOTMBIICHHA apMaTyphl AaHbl C yyeToM Ko>PduumeHtoB ycinoBuit ee
paGotst B GeToHe KnaccoB B15 u Hmxe:

190 + 40B
s ckaroft  apmarypbl Vg =———=<1;
Rsc
25B
" mnonepeyHo#t ” Yoy = < 1.
st
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2.23. PacueTHble CONPOTHBIICHHA apMaTypbl CHATHIO R, HCIIONb3yeMBbIe IpH
pacueTe KOHCTPYKUMH MO NpeAebHbIM COCTOAHHMAM NEpBO# IpyMiibl, NTPHHHMA-
Tca mo 1a6n. 11 u 12 ¢ yuetom ko3d¢uumenToB ycnopuii pabotni 7, MO
1a6n. 14 ¥ He Gonee BeMUMH, YKa3aHHBIX B TaG. 13.

2.24. PacuetHnie CONPOTHBIICHHA NOMEPEYHOH apMarypsl B KOHCTPYKIMAX
M3 AYeHcTOro GeToHa mpH paGoTe KX NO HAKJIOHHBLIM CEYeHHAM Ha NeficTBHe NO-
nepedHOR CHWIbI H HArnGalouero MoMeHTa MPUHMMAIOTCA o Tabn. 13.

TabGnuna 14 (27)

KoabduusmeHT ycnosnit
paGoTh! Y, NpH apMaType
3aumTHOE NOKphITHE
rnauxoft HepHOHYECKOro
npoduns
1. UeMeHTHO-NONHCTHPOJNIBHOE HIH JNAaTEKCHO-MHHE- 1 1
paibHOe
2. llemeHTHO-6HTYMHOE (XONONHOE) NpH HHaMeTpe
apMaTyphl, MM:
cB. 6 0,7 1
mo 6 0,7 0,7
3. BUTYMHO-CWIHKaTHOe (ropsavee) 0,7 0,7
4. BHTYMHO-TTIHHHCTOE 0,5 0,7
5. Cnanue6GuTyMHOe, LIEeMEHTHOE 0,5 0,5

2.25. lnuHa nepefaun HanpsokeHHs ly JIA HanpAraeMoil apMatyphl ABYX-
CIIOHHBIX KOHCTPYKLHHA onpenensercsa cornacko n. 2.29 CHull 2.03.01-84.

2.26 (2.30).3HayeHMsas MOIYNA YNPYTOCTH apmarypsl E, MPHHHMAIOTCA MO
Tan. 15.

TaGnuua 15 (29)

Knacc apmatypst Monyns ynpyrocts apmarypst £ - 10 -,
MIla {kr:/cm?)

AL Al 21 210)
AN 20 (200)
A-IV, A-V, A-VI 19 (190)
A-llls 18 (180)
Bp-l 17 (170)
B-Il, Bp-II 20 (200)
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3. PACYET JJIEMEHTOB BETOHHMX H KEJIE30BETOHHBIX
KOHCTPYKLIMA U3 SYEMCTHIX BETOHOB IO NPEXENTHLHBM
COCTOSTHHSIM TNEPBOH I'PYIIITh

PACYET BETOHHBIX 3JIEMEHTOB 110 MPOYHOCTH

3.1 (3.1). Pacyet o npouHOCTH GETOHHBIX IIEMEHTOB [OMKEH MPOH3BOMIHTH-
CA [UIA CeueHHH, HOPMAIBHBIX K HX NMpPONONLHOH OCH. B 3aBCHMOCTH OT ycno-
BHii paGoTHI MEMEHTOB OHH paccuMThIBalOTCA Ge3 ydera, a Takie ¢ Y4eTOM Co-
OpoTHBNEHHA GeTOHAa PacTAHYTOH 30HBI.

Be3 yuera conmporupiienus GeToHa pacTAHYTOH 30HLI NPOH3BOMHTCA pacyer
BHEICHTPEHHO CXaThiX JIEMEHTOB, yKasamneix B m. 1.7 a CHull 2.03.01-84,
NPHHHMAsA, YTO JIOCTHXKECHHE NpEHEeNIBHOr0 COCTOAHHA XapaKTepH3yeTcA paspy-
LIEHHEM ckaToro GeToHa.

ConporuBneHne GeTOHa CXKATHIO YCIIOBHO MpECTAaBIIACTCA HANpPAOKCHHAMH,
paBHBIMH Ry, paBHOMEpHO pacnpefie/ieHHbIMH 10 YaCTH CKaTOiH 30HbI CeUeHHA—
YCIIOBHOM CkaToi 30He (uepT. 1) — coKpaiieHHO, HMeHyeMOlk B HanbHedH1Iem
CXatoi 30HO# GeToHa.

wpl 072 Yepr. 1. Cxema ycu/uit H SMOPA HAMPAXe-

s Rp W.T. HHft B CeueHMH, HOPMANBHOM K npoZlonsHolt
OCH BHEEHTPEHHO CxaToro GeToHHOrO M-
MEHTS, PACCYMTHIBAEGMOIO IO NPOYHOCTH
Gea yuera conpoTHBneHHit GeTOHA PACTRHY-
1] TOR 30HH

C yuerom conporHBiieHMst GeToHa pacTAMYTOH 30HBI MPOM3BOAMTICA pacdeT
3MeMEeHTOB, yKasaHHbix B 1. 1.76 CHull 2.03.01-84, npunuMmas, 9T0 JOCTIDKE-
HHUe NMpe/eNbHOTO COCTOAHMA XapaKTEpH3yeTcs paspylleHHeM GeToHa pacTamy-
TO# 30HM (NOABJICHHEM TPELIKH) .

TpeniensHble yCHIHA ONPENENAIOTCA HCXOAA U3 CIIEAYIOLIMX NpeANOChUIOK:

CeqcHHA nocne aedopmalmit OCTIOTCA IIOCKHMH;

HauGonbllice OTHOCHTENBHOC YNIHHEHHE KpadHero pacTAHYTOro BOJIOKHa
Getona pashe 2R ,,/E),;

HAnmpAXKEHHA B GeToHe CXaToil 30HBI ONPENENAITCA C YUeTOM YNpYrHx (a B
HEKOTOPHIX CyuasX U Heynpyrux) medopmaumit Gerona;

HanpskeHHA B GeTOHe pACTAHYTOH 30HBI Pacnpe/ie/ieHbl PABHOMEPHO W PaBHBI
Ry,.

f(pome TOTO, HOJIKEH NMPOH3BONHTHCA pacyeT GeTOHHBIX NEMEHTOB Ha MeCT-
Hoe [eiiCTBHe Harpy3kH (cMATHe) coriacHo m. 3.30.
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BHEUEHTPEHHO CXKaThie VIEMEHTH

3.2 (3.2). Ilpu pacuete BHEUEHTPEHHO CXKATHIX GETOHHBIX 3IEMEHTOB HOJXEH
NPHHHMATHCA BO BHHMAHME CJIYMaiiHblii IKCLUEHTPHCHTET MPOAONBHOTO YCHIHA
&,, onpenenseMbii COrNacHo yKasaHuam n. 1.18.

3.3 (3.3). Ilpu rubkxocti InemeHTOB lo/i > 14 HEOGXOAMMO YUHTHIBATh BIIHA-
HME Ha MX HECyulyio CnocoGHOCTb MPOrHOOB B IIOCKOCTH 3KCUCHTPHCHTETa
NpPOJOJIBHOTO YCHWIHA H B HOPMAILHOK K HeH IIOCKOCTH MyTeM YMHOXEHHSA
3HaveHnii eo Ha KoapduumeHt n(c™m. n. 3.6) .

B cnyuae pacvera M3 IUIOCKOCTH 3KCHEHTPHCHTETa NPOJIONIBHOTO YCHIHA 3Ha-
YeHHE €9 NPHHKHMACTCH PaBHBIM 3HAYEHHIO CITYYaifHOTO IKCUECHTPHCHTETA.

IIpaMeHeHHe BHELEHTPEHHO CXKATHIX GETOHHBIX 3NEMEHTOB He HNOMYCKaeTca
NpH IKCLUEHTPHCHTETAX MNPWIOXKEHHA NpPOJOJILHON CHNbI C yueToM npornGos
€07, NPEeBbIULIAOIHX

a) B 3aBHCHMOCTH OT COYETaHMA HArpy30K:'
NpH OCHOBHOM covetahu — 0,9 y,
”» ocoGom » - 0995 3 )
6) B 3aBHCHMOCTH OT KJ1acca GetoHa mo npousoctu: (¥ — 2).

3mech ¥y — pacCTOAHME OT LIEHTPa TAXKECTH CeucHHMA 1o HaWbonee cxaroro
BOJIOKHA GeTOHa, cM.

3.4 (3.4). Bo BHELEHTpPeHHO CXKAThiXx GETOHHbIX 3NEMEHTaX B CyvYasX, yKa-
3aHHBIX B 1. 5.48 CHuII 2.03.01-84, HeoGxoanuMO NpelyCMaTPHBaTh KOHCTPYK-
THBHYIO apMaTypy.

3.5 (3.5). Pacuer BHeueHTpeHHO CXKaTbix GETOHHBIX JNEMEHTOB (CM. ueprt. 1)
JOJIXKEH NPOU3BOOUTECHA H3 YC/IOBHA

N aR,,A,,, (1)

rae Ap — nnomany ceveHUA cxaroil 30HeI GeToHa, onpenenseman U3 ycio-
BHfA, YTO €€ LEHTP TAXKECTH COBNAJAeT C TOUKOH NpPHIIOKEHHA
PaBHOJIEHCTBYIOWIEH BHEILIHUX CHII.
Ina aneMeHTOB NPAMOYTONBHOrO CeueHHA A onpenenserca no popmyie

Ay =bh (1— 2e°"). @
h

BhenenTpeHHo cxarbie GeTOHHbIC 37I€MEHTBbI, B KOTOPBIX NOABJICHHE TPEILHH
He JJONMYCKAaeTCA MO YCNOBUAM IKCIUTyaTaluu (4eprT. 2) HE3aBHCHMO OT pacyera
u3 ycinosus (1), AomkHB! GbiTh MPOBEPEHBI C YUETOM CONPOTHBNEHHA GeToHa
PpacTAHYTO#H 30HH (cM. n. 3.1) M3 ycnoBus

N< Ry, wgl . 3)
en—r
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Yepr. 2. Cxema ycwmift ¥ 3mopa Ha-
npAyeRnit B CeueHMM, HOPMAILHOM
K mnpoRonbHo#t ockH u3rMGaeMoro

OV
N
AN

) < Ab/ (BHeueHTpeHHO Cx¢aToro) GeToMHo-
o % IO AMeMeHTA, PACCRUTEIBAEMOTO 1O
X MPOYHOCTH C Y4eTOM CONPOTHBIEHUSA
RS A ¢ PECTANYTOM 30HM GeToHa
Ry b}
2Ry

Jins aneMeHTOB NPAMOYTONBHOTO CeYeHns ycnoBhe (3) uMeeT BUA
1,75aRp.bh
6eon
h

N< ©)]

B popmynax (1) — (4):

1 — ko3 dmmeHT, onpenensemoit no popmyne (9);

o — K03 dHIMEHT, TPHHHMAEMbIH PaBHBIM:
1A aBTOKJIABHBIX fYeHCThIX GeToHOB — 0,85;

»» HEABTOKJIABHBIX ,, » —0,5;
Wpi — MOMEHT CONPOTHBIEHHA CeYeHMA I KpaiAHero pacTAHyTOro

BOJIOKHA C yUETOM HEYMpYTHX nedopmauuii pacTaHyToro GeToHa,
onpefensAemslii B NpeAnoloXKeHHH OTCYTCTBHA NMPOIONLHOHA CHIBI

no ¢opmyine
- 2Ib° +S, ¢ (5)
pl h—x bt >
[
= 1)6 - b ’ (6)
b,ser

7 — pacCTOAHUE OT LEHTPa TAKECTH CeUeHHA O ANPOBOH TOUKH, Hau-
Gonee ynaneHHOH OT PacTAHYTO# 30HBI, ompeaensemoe no ¢op-
myne

W

r=g¢—; )
A

noJioxeHHe HyJ1eBOH JIKHHH ONpENENAETCA H3 YCIIOBHA

(h —x) Ap;

Spo = : 8
bo 2 ()
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Iy, — MOMEHT HHEpIMH IUIOWA/M CeYCHHA CXKAaToi 30HBI GeToHa OTHO-
CHTENILHO HyJIEBO# JIMHNH;
Spo U Spy — CTAaTHYECKHMHA MOMEHT IUIOINANH CEYCHHA COOTBETCTBEHHO CXATOMH
H pacTsHYTOM 30H GeTOHa OTHOCUTENIBHO HYJIEBOH JIMHUH;
X — BBICOTA C>KaTo# 30HbI GeToHa.
3.6 (3.6). 3nayenne KoxpduuMeHTa 7, YUMTHIBAIOIIETO BJIMAHHME NpOrnGa
Ha IKCUEHTPHCUTET NPOJONBHOrO YCHIIHA €y, clleflyeT ofpeaenars no ¢dopmyne

1

n=—, ©)
N
1 -
N

cr

rae N, — ycnoBHas KPHTHUECKaA CHIa, onpefenseMan no gpopmyne

6,4Ep1 0,11
Ncr'_‘ 4 ( +0,l) ’ (10)
7] 1(2) 0,1 + 88
roe ¢; — K03pHUUHMEHT, YWHTbIBAIOWMH BNUSAHNE JIKTENBHOTO [eHCTBHA

HArpy3KH Ha Nporu6 JJeMeHTa B NIpee/IbHOM COCTOSIHHH, PaBHbIi
M, 4
= 1+ ﬁ T (1 l)
! M

Ho He Gonee 1 + f.

3pech B — xo3pdHUHEHT, NPHUHHMAEMDIil B 3aBHCHMOCTH OT BHIA
Aiyerucroro GeToHa paBHBIM: [V1s aBTOKJaBHOro — 1,3,
14 HeaBTOKJIaBHOTO — 1,5,
M; — MOMEHT OTHOCHTENbHO pacTAHYTOH WIH HaHMeHee
CXKATOH TPaHH CEYEHHA OT [IeHCTBHA MNOCTOAHHBIX H
IUTHTESNbHBIX HAarpy3oK;
M — 10 e, OT JeHCTBUA MOCTOAHHBIX, IJIUTEIbHBIX U KpaT-
KOBPEMEHHBIX Harpy3ok;
lp — pacueTHas AIMHa JNEMEHTa, onpefesnaeMan 1o 1abn. 16;
8, — k03 pHUMEHT, NpUHHMAEMbIA PaBHBIM €q/H, HO He MeHee Be-
JHMYMHBI

I
be. min=0,5 — 0,01 h—°—-o,01R,,, (12)

rae R, npunaumaerca B MIla.

Ecnu u3rnGatougie MOMEHTbI (WIH 3KCUEHTPUCKTETHI) OT MONHOM HATPY3KH U
OT CYMMbI NOCTOSIHHBIX H [IMTENIbHBIX Harpy3oK MMEIOT pa3Hble 3HaKH, TO NpH
aBCoMIOTHOM 3HaYeHHH JKCUEHTPHCHTETA NOJHOW HAIPY3KH €g, MPEeBbIILAIOILEM
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0,1k, npuHuMaloT ¢; = l; €CIH 3TO YC/IOBME HE YAOBNIETBOPACICHA, 3HauYcHHe
e
; MpHHUMaeTCR paBHBIM ¢; = ¢, + 10 (1-¢;,) -;9-, TAe ¥;, ONPENENAT N0

¢dopmyne (11), npunumasn M paBHBIM NMPOM3BENEHWIO NMPOJOJIBHOH CHIBI N Ha
PacCTOSIHHE OT HEHTPa TAKECTH CeYeHNA [0 COOTBETCTBYIOLIEH I'PaHH CeYeHHA.

Ilpu pacuere GeTOHHBIX MEMEHTOB, HMEIOIMX HeCMelIaeMbIe OMOPDI, 3Ha%e-
HMA K03pULUMEHTA 7) NPUHUMAIOTCH [UTA CEYEHHA B CpefHeH TPeTH IMHBI JJte-
MeHTa no dopmyne (9), a [ns ceueHuii B Npefienax KpakHUX TpeTe MTHHBI 371€-
MEHTa — NyTeM JIHHEHHOH HHTEPNONAUMH, MPHHAMAA B OMOPHBIX CEYCHHAX 3Ha-
UECHHA 7) PaBHHIMYU €IMHHILE.

Tabnuna 16

XapakTep oImMpains J1EeMEHTOB Pacuerdas nymna o

Jlns cTeH, oMMpalOUMXCS BBEPXY H BHH3Y :
a) NpH WIAPHHPAX Ha ABYX KOHIaX, HE3aBHCHMO OT BEJIH'H- H
HBI CMelleHUSA ONop
6) npu 3auieMaeHHH OOHOIO H3 KOHUOB H BOIMOXHOM CMe-

LLIEHHH oTlop:
U1 MHOTONIPOJIETHRIX 302U 1,25H
» OMHONPONETHRIX » 15H

Mpumeuanune. H — BBICOTA CTeHbl B NpeJles1aX 3TaXa 32 BLIYETOM TOJILMHB MANTH
nepeKpLITHA.

3.7. Pacuer cKathiX GETOHHBIX 31IEMEHTOB (TIpH KOCOM BHEUEHTPEHHOM CXKa-
™H) npousBourca no popmyne (1), npu srom:

a) IWlomanp CEUEHKA CKATOM 30HbI GeToHa A, yCiOBHO NPHHHMACICA B BHAE
NPAMOYTONBHUKA, UEHTP TAXKECTH KOTOPOrO COBNAfiaeT ¢ TOUKOH NPHIOXKEHHUA
CHJIBI M [IB€ CTOPOHBI OTpaHMUEHbl KOHTYPOM CedeHHs eMeHTa (uepr. 3), mpu

ITOM: b, =2Cy =2(yp —€oy), (13)
he =2Cj =20 — €ax)- 9

B dopmynax (13) u (14):
Cp, 1 C), — PacCTORHUA OT TOUKH MPHIOKEHHA CHIIbl A0 OnuKailMX IpaHHIl

CEYEeHHA.
Inowanp ycnoBHo# cXkaToi 30HbI GeTOHa paBHa:
Ap =4(y, —eox) O'p —€oy); (15)

6) BIUsAHKE NPOJONbHOTO U3rHGa YUMTHIBAETCA B COOTBETCTBHY C M. 3.6, npu
3TOM BEJIHYMHBI 1) H § ONpefeNAOTCA B ABYX BapHaHTaX:
1) npu BbICOTe CeueHHsA I ¥ IKCUEHTPHCHTETE €ox — B HaNpaB/ieHuH / ;

2) npu BbICOTe CeveHNA h = b M IKCUCHTPHCHTETE €0y — B HAIIpaBJeHHU b .
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Yept. 3. CxeMa pacnonioxeHus yCHHit ¥ SMOPA HATIPOKeHHH B NONCPEIHOM CedeHHE GeTon-
HOTO AIEMEHTA MPH KOCOM BHENCHTPEHHOM CXATHH

Ipu nBYX BapHaHTax 3HaueHMs h 3a pacueTHy10 HECyuIylo CIIOCOGHOCTS NMpH-
HUMAETCA MEHBIIAA M3 3HAYCHMi, BHMMCIEHHBIX no dopmyne (1). Mposepka
Hecyieii COCOGHOCTH C “y4eTOM CONpPOTHBIICHHA GeTOHA PAaCTAHYTOH 30HBI B
COOTBETCTBYIOLIEM HAIPaBJICHHH NPOUIBOmMTCA No dopmynam (3) 1 (4).

3.8 (3.7).Pacuer aneMeHTOB GeTOHHBIX KOHCTPYKIMA Ha MECTHOE CXKATHE
(cMsATHE) CleMlyeT BHIMOMHATS cornaco mu. 3.30.—3.31.

PacyeT ONOPHBIX CeYeHHH CXKATHIX 3IEMEHTOB KOHCTPYKIMH B 30HaX, MPHMBI-
KalolHX K NOPH3OHTANBHEIM PaCTBOPHBIM LIBaM, IPOU3BOIMICA B COOTBETCTBHH
¢ npui. 4.

Harubaemuie anemenTn

3.9 (3.8). Pacuer uarnbaeMpix GETOHHBIX IEMEHTOB (CM. WepT. 2) HOJKEH
NPOH3BOJHTLCA U3 YCIIOBHSA

M<(!Rb, Wpll (16)
rne o — K03 dHUMEHT, TPHHHMaeMBbIi cornacHo n. 3.5;

Wpi — onpenenserca no dpopmysie (5); A 31€MEHTOB PAMOYTONBHO-
TO CeYeHHUsI MPHHHMAETCA PaBHLIM:

bh?
35

Wp

an

'=
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PACMET KEJIE3OBETOHHRIX 3JIEMEHTOB IO MMTPOYHOCTH

3.10. PacueT mo MpOYHOCTH IEMEHTOB XeJe306eTOHHbIX KOHCTPYKUMi oI
MeH NPOM3BOAMTHCH [VIA CEYCHHH, HOPMAIBHBIX H HAKNIOHHBIX K HX NpPOIOJIb-
Holi ocu. IIpn HEOGXOMMMOCTH NO/KEH MPOU3BOAMTbCA pacyeT Ha MECTHOe
cMATHE.

Pacuer no npoaHocTH cevenmii,
HOPMANBHLIX K BPONOILHON OCH /IeMeHTa

3.11 (3.10) . IIpenenvHeie YCWIHA B CEYeHHH, HOPMAIBHOM K MpPOMOJIBLHOH
OCH 3/1eMEHTa, Cl1e[lyeT ONpeNeNATh HCXOMA H3 ClIeAYIOIMHX NPENOChUIOK

conpoTHBieHKe GeTOHa PacTANKEHHIO IPHHHMAETCA PaBHBIM HyII0;

COMpOTHBJICHHE GETOHA CXKATHI0 NpPENCTaBAACTCA HANPAKCHHAMH, PaBHBIMH
R, paBHOMepHO pacnpeliesieHHbIMH 1O CXaTo#i 30He GeToHa;

pacTarHBaloLIHE HaNpsDKEHUA B apMaType NpHHUMAalOTCA He Gonee pacueTHOro
COMPOTHBJICHHA PACTSKEHHIO R;

CKHMAIOIUHE HANPAKEHHA B apMaType NpHHMMaloTcA He Gonee pacueTHoro
CONPOTHBIICHHA CxXaThio R,

Ilpu HanuuMH B 7IeMEHTE HANPATaeMOil H HEHANMPATaEMOR APMATY DRI H3 CTaNH
PaxHYHBIX BUOOB H KJIACCOB KAX/bI BH/ M KJIACC apMATYphl BBOOAT B pacueT
TPOYHOCTH CO CBOMMM PacyeTHbIMHM COMpoTHBJIeHHAMM. B 3TOM ciiyuae B pacuer-
HRIX dopmynax npousseneHuss R, u R, A 's 3aMEHAIOT CyMMOi NpoH3BeieHHHA
PACYETHBIX CONPOTHBJIEHHMH KaXKOOro BHAA apMaTyphl Ha COOTBETCTBYIOLIHE
WIoWamM MX CedeHmi, a npoussencHus RS, u Ry Sy, 3amensmor cymmoii
NPOH3BEACHHA pacYeTHBIX COMPOTHBIICHHH apMaTyphl Ha CTaTHIECKHE MOMEHTBI
COOTBETCTBYIOUMX IUTONIA/ei CeUCHUiE apMAaTyPHI.

Pacver ABYXCNOHHBIX 3JIEMEHTOB NO MPOYHOCTH NpPH PACHIONIONKEHHH CIIOA THA-
xenoro GeroHa B pacTAHYTOH 30HE NMPOH3IBOMMICA TaK Xe, KaK H JUIA OJHO-
CNIOHMEIX MeHCTOGETOHHEIX 37IEMEHTOB; IIpH pacyeTe No AeopMauuaM mpod-
HOCTb TAXKesioro GeToHa NpHHHMAIOT paBHOM €ro KJaccy, yKa3saHHOMY B IPOEKTe.

B TaKkHMX 3/IeMeHTaX NOJMIOXKEHHe LEHTPa TAKECTH IUIOLIaJM BCEro CedeHHsA
GeToHa HWiIH ero CKAaToil 30HBI, 3 TAKIKE CTATHYECKHE MOMEHTHI CIIEAlyeT OMpers-
NATH, NPHBOJA BCE CEYCHHA K KIIAacCy AEHCTOro GetoHa.

3.12 (3.11). Pacuer ceueHuii, HOpMANBHBIX K NpPOJOJNBHOM OCH 3MEMEHTa,
KOT/ia BHEIIHAS CWIA ACHCTBYET B IVIOCKOCTH OCH CHMMETDHH CEYEHMA ¥ apMa-
Typa COCpefioToYeHa y HepHeHAMKYIAPHBIX K YKa3aHHOH IVIOCKOCTH rpaHeit
J)1eMEHTa, ClIeyeT NPOH3BOIUTh B 3aBHCHMOCTH OT COOTHOLUCHHR MEXIY 3Ha-

x

YeHHEM OTHOCHTEJIBHOM BLICOTHI CXKaTOM 30HbI GetoHa § = ;—- , OnpenensemMoit
0

H3 COOTBETICTBYIONIIMX YCIOBHH paBHOBECHS, H 3HaYeHHEM OTHOCHTENIBHOM BbICO-

THI CXaToil 30HH GetoHa £ (cMm. m. 3.13), pH KOTOPOM NpeneNbHOe COCTOAHKE
EMEHTA HACTYNaeT OQHOBPEMEHHO C [IOCTIKEHHEM B PAacCTAHYTOH apMarype
HANPSDKEHNS, PABHOTO PACYETHOMY COMPOTHBIICHHO R,, C YI¢TOM COOTBETCTBYI0-
umx Ko3pHUHEHTOB ycnoBHii paGoThi apMaTyphl, 32 HCKITIOYeHHeM Ko3ddu-
IMeHTa 7, mo n. 3.13 CHall 2.03.01-84.
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3.13 (3.12). 3nauenue £ onpenenserca no Gpopmyie
w

b 1+ fsB_(l_._w_)’ a®
400 1,1
roe w=a—-PFRy;
a = 08;
8= 0,008;

R, — npunumaerca B Mila.
O — HanpspkeHue B apmarype, MIla, npunuMaemoe paBHBIM AfiAt ap-
MarTypsl KJ1acCOB:

AL AL A-IIL A-lIBu Bpl o, =R, — Op ;
AV, A-V, A.VI 0sr =R +400 — 05, — Aoy,
B-II, Bp-1I Or =R +400 - 0;

amecb R, — pacueTHoe CONMPOTHB/IEHHE apMAaTYphi PAacTKEHHIO C

YYeTOM COOTBETCTBYIOLIMX KO3()HUMEHTOB YCIOBHIt
paboTsl apMaTyphl Yy , 33 MCKJIKOYEHHEM 7Yg, (cM.

n. 3.13 CHuII 2.03.01-84) ;
Oyp — MPHHHMAETCA NPH Ko3duuHenTe ¥y, < 1;
Aoy, — cm. . 3.28 CHull 2.03.01-84.
Ilpu 3toMm £ momxmo Guits He Gonee 0,6.

3.14 (3.13).IIpu pacuere NO NPOMYHOCTH XKeEe300ETOHHBIX 3/IEMEHTOB C
BBICOKONpPOUHOH apmatypoit inaccoB A-IV, A-V, A-V], B-1l, Bp-II npu coGnio-
neHun ycnoBusi £ < Ep pacueTHOe CONMPOTHBJICHHE apMaTyphl R momxmo GbTh

YMHOXEHO Ha KO3pQHUMEHT YCNOBHi paboTht 7, onpeneNnsieMblii B COOTBET-
crBuu c 1. 3.13 CHuIT 2.03.01-84.

HaruGaembie ieMeHTH NPAMOYTONILHOTO CeYCHHS
3.15 (3.15). Pacuer npAMOYTONBHBIX CeUEHMH M3rHGaeMBIX 3JIEMEHTOB,

yKa3aHHBIX B . 3.12 (uepr. 4), npu ¢ = —hx— < §R HOJXeH MPOU3BOIAMTLCA H3
YCNOBHA: _ °
M Rybx (ho —0,5%) +RyeA ;, (ho —a'), 19)
NP 3TOM BBICOTA CXXaToil 30HBI X onpezenserca no ¢popmyne
RA, —R, A, =Ry bx, (20)

H NpHHMMaeTCH ¢ yueToMm 1. 3.16.

Pacuet TaBpOBBIX H [JBYTABPOBBIX CE4CHHii MPOU3BOAMICA B COOTBETCTBHH C
n. 3.16 CHulI 2.03.01-84.
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Yept. 4. Cxema ycumiit M 5mopa HANPSOKEHUR B CedeHHH, HOPMATBHOM K NPORONEHOR OCH
H3ruGaemoro xene3o6eTOHHONO AIEMEHTa, NPH PacveTe ero o NPOYHOCTH

3.16 (3.17) . Mlpu pacuere NO NPOYHOCTH H3rHGaeMbIX IEMEHTOB PEKOMEH-
myeTcs coGoparh ycloBHe

x<&p hy. 01}

B cnyuae, Korpa miomans ceseHHA PacTAHYTOH apMATyphl NO KOHCTPYKTHB-
HbIM COOGpPaXEHHAM HWIH H3 pacyeTa No NpefeNbHLIM COCTOSHHAM BTOPOi IpyTI-

bt OpuHATa Gonbiuei, yem 310 TpeGyeTca mis cobnioneHHA YCIOBHA X < &g Ao,

pacuer clieflyeT MPOH3BOMMTH Mo GopMyJiaMm s obuero cmyuas (cM. . 3.21).
Ecnu monydeHHoe u3 pacuera no ¢opmyne (20) 3nauenme x > Ephy, momyc-
KaeTcs MpOH3BOIMUTD pacyeT M3 ycnoBus (19), onpenenss BhICOTY CKATOH 30HBI

u3 popmynsl

oA "RscA; =Rpbx, )
rue
)2
0, = 0.2+ Rg; 23)
0, H
0,2 +£+0,35 —£ (1 - —
Rs gR

£= ‘-:— (x noncuMTHIBaeTCA MpH 3HAaYeHHAX R C yyeToM COOTBETCT-
0
ByIOLMX K03bdHIMEHTOB yCoBHit paboThI apMaTyphl) ;
O;p — OTPENENACTCA NpH KO3pHUUMEHTE 7y, GoMblLieM e/HUIEL.
Ilns 3neMEHTOB C HeHanpsAraemoii apmarypoi KinaccoB A-I, A-Iln A-III u Bp-1
npu x >§gho HomycKkaeTcs Taioke MPOHIBOAHTD pacier u3 ycnosus (19), noa-
cTaBnad B Hero 3HavueHHe x =Eghy.
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Bnenempemlo CXKaThie 3IEMEHTHI NPIMOYTOJIBHOIO CEUCHHS

3.17 (3.19).Ilps pacueTe BHEUEHTPEHHO CXKATBIX XKeje306GeTOHHBIX MEMEH-
TOB HeoGXOOMMO YUMTRIBATh CITYYaHHbI#l HaYaIBHbIH IKCUEHTPUCHTET, COrIaCHO
n. 1.18, a Taxxe BrHsHHe nporuGa Ha KX HeCylLIyI0 CIOCOGHOCTH B COOTBETCTBHH
cm. 3.19.

3.18 (3.20).Pacuer nNpAMOYTONbHBIX CeYeHHil BHELEHTPEHHO CXAThIX JJe-
MEHTOB, YKa3aHHRBIX B 1. 3.12, crieflyeT NpOH3BOAHKTD:

x
a) npu §=-— < {p (uept. 5) — U3 ycnosus

ho
Ne<Rybx (hy —0,5x) +R A, (ho —d') , (24)
NpH 3TOM BBICOTA CXKATO#H 30HB! OlpefenseTca u3 GopMyibl
N+RA,—R,A',=Rybx, (25)
X
G) npu & = . > kg — TaKke M3 ycnoBus (24);
0

NIPH 3TOM BLICOTA CXKATO#H 30HBI ONPENENIACTCA:
IJIA MEMEHTOB C HEHaNpsAraeMol apMarypoii xiaccos A-l, A-Il, A-Ill — u3

dopmynsl

N+oA; —~R A, =Rpbx , (26)
1 —x/hg
roe 0g={2———— —1|R;; (27
1-p

OIS 3NEeMEHTOB ¢ apMaTypoil kitaccoB Bbiie A-III  (Henanparaemoii 1 Hanps-
raeMoit) — u3 popmyn (30) — (32).

e A
Y t “m IR R’b

RscAs I
= RpAp /
Q) A//l///_

A e——— +3 ¢
) 19 ‘bNAs

Yepr. 5. Cxema 4 3mopa HANPKEHHH B CedeHHH, HOPMATBHOM K MPOMONBHOR OCH BHEIEHT-
PEHHO CKATOro Xese306eTOHHOIo 3/IeMeHTa, IPH pacyeTe ero o MpOYHOCTH
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3.19 (3.24). Ipu pacueTe BHELEHTPEHHO CXATBHIX JIEMEHTOB ClIe[yeT YUHTHI-
BaTh BJIHAHHE Mpork6a Ha X Hecyllylo cHocoGHOCTb, KaK NMpaBWIO, IyTeEM pac-
YeTa KOHCTPYKLiMii O AeopMupoBaHHOM cxeMe (cM. 1. 1.15 CHull 2.03.01-84).

JomyckaeTcs NMpOH3BOIMTL pacdeT KOHCTPYKUMA mo HemedopMHpoBaHHOH

cxeMe, yUMTbIBaA npH rubkocty — > 14 puuAHMe nporuGa eMeHTa Ha ero

i
NPOYHOCTD, ONpefeNnAeMylo H3 ycioBHi (24) u (29) myTeM YMHOXEHMA €o
Ha K03 HIMEHT 7.

Ilpu 3toM ycnoBHas KpuTHueckas cwia B ¢opmyine (9) miA BLINHCICHHA
7 onpepenserca no popmyne

6:4Eb ’ 0,1 l
N, = —_ + 0,1 |+al i, (28)°
1‘2) "] 0,1 + 88
rae ly — NpHHHMAETCA B COOTBETCTBEH C I. 3.20;

8, — K03} pMImMEHT, MPHHUMAaEMBIit COTNIacHO 1. 3.6;

¢; — ko3 duumenT, onpenensemsiit no gopmyne (11); npu 3rom Mo-
MeHTE! M u M; onpepensmoTca OTHOCHTENBHO OCH, NapallIeNnbHO#
JIMHHH, OTPAHMYMBAIOILEH CXKaTylo 30HY H NpOXOMAINEH wuepe3
HeHTp HauGonee pacTAHYTOro WIH HauMeHee cxatoro (NpH
HEHKOM CKATOM CeYeHHH) CTEPXKHA apMaTypbl, COOTBETCTBEH-
HO OT [eHCTBHA MOJIHOH HArPy3KH H OT [AEHCTBHA MOCTOAHHBbIX
IUTMTENIbHBIX Harpy3oK. Ecnu n3rnGaromme MOMEHTHI (WM 3KcC-
LEHTPHCHTETHI) OT JCHCTBHA NONHOMN HATPY3KH H OT AEHCTBHA M-
CTOAHHBIX M [JIHTE/IBHBIX HArpy30K MMeIOT pa3Hble 3HaKH, Clie-
HyeT yuHTBIBaTb YKa3aHHA 0. 3.6.

IIpn pacuere B3 IDIOCKOCTH ReHACTBHA M3rHGaloLIero MOMEHTa 3KCIEHTPHCH-
TeT MPOJONILHON CHIBI €9 MPHHUMAETCA PABHBIM BEJIHUMHE CYYAHHOrO 3KCHEH-
TpHcHTeTa (CM. 1. 1.18).

3.20 (3.25).Pacuernnie mnuHbI [, BHENEHTPEHHO CXKATBHIX Xeje306eTOHHBIX
IEMEHTOB PEKOMEHAYETCA ONpPENCATh KaK [UIf NIEMEHTOB PAMHO# KOHCTPYK-
IMH C yYeToM ee AeOpMHPOBAHHOTO COCTOSHHA INpH HanGojnee HeBHITOAHOM
IJIA JAHHOTO JIEMEHTa PAaCNOJIOXKEHHH HArpy3KkH, NMpHHMMas BO BHHMaHHE He-
ynpyrue fehopMalHH MATEPHANIOB H HANIMYME TPEUMH no Tabi. 16.

OGum cysali pacuera opH MoGbIX CeYEHHAX,
BHEUHHX YCWIHAX H JI0GOM apMHPOBaHHH

3.21 (3.28). Pacuer ceueHuit B oGLteM ciyyae (4epT. 6) IOMKeH NPQH3BOAKTL-

CAl H3 YCIIOBHA
M<R,S, — ZoySq;. 29

B ycnosnu (29):

M —B M3rHGaeMbIX EeMEHTaX — NPOEKIMA MOMEHTa BHELIHHX CHN
Ha IUIOCKOCTb, NMEPNEHOUKYNAPHYI0 NpAMOil, OrpaHHUMBalOwIeH



CXKaTYI0 30HYy CeUeHHS; BO BHEUECHTPEHHO CXKAaThIX JJIEMEHTaX —
MOMEHT NpPOJOJIBHOA CHIBI N OTHOCHTENIBHO OCH, MapaslIeNbHOH
NpAMO#i, OrpaHHUHBAIOIICH CXKAaTYI0 30HY M HpOXoJAwlei uepe3
UEHTP TSDKECTH ceveHMsi HauBojiee pacTAHYTOTO WIH HaMMeHee
CXKATOTO CTEPXKHA IPOJONBHON apMaTyphl;

Sp U Sg; — CTaTHUECKHE MOMEHTBI IUIOIANH CEYeHHA OKATOH 30HbI GeToHa
H i-TO CTepXKHA NMPOHOJIbHOH apMaTypbl OTHOCHTENbHO COOTBET-
CTBYIOLLEH U3 YKa3aHHBIX Bhlllle ocell (B M3rHGaeMeIX driemMeHTax
MONTOXXEHHE ITOH OCH MPHHHMACTCH TAKHM Xe, KaK H BO BHe-
IEHTPEHHO CXKaTbIX) ;

0y; — HalpsfDKeHne B i-M CTepXHe NpoAonbHOi apMarypsl, onpenense-
MO€ COrTIacHO YKa3aHHAM HACTOMLIErO MyHKTa,

/
—y =y - [ A Ry
[ o S A““\ 05,45,
g.:.g_. A\ \A‘ 05,45,
sl< AL X gruR A
0.5': N A}' L ) 05345,
- < A u“f"‘mm = Gy gy
= I/ w o A
/% k4 oA
X g_f\ / Os6Ase
X / % OssAss
~N

Yept. 6. Cxema ycwm#t # 3mopa HanpAXKeHHA B CedeHHH, HOPMAIBHOM K NMPOJOJILHON OCH
senesoberonnoro anemelita, B obuleM cyyae pacyera No MPOYHOCTH

1-1 — nmnockocTs, napannensiad WIOCKOCTH AcficTBHA HIrnbaoinero MoMeHTa
1 — Touka NpWIOKeHHN paBHoNeHcTBYIOUleH YCHIHR B CXaTOif apMarype i B GeToHe CXatoit
30HBI; 2 — TOYKA MPHIIOKEHUS PABHOXCACTBYOLIEH yCHNHHA B PACTAHYTOH apMaType

Boicota CKaTo#f 30HBI X M HaNp/XEHHE Og; ONPEMNENANTCA M3 COBMECTHOTO
pellleHHs YpaBHEHHH :

RyAy — ZogAy; —N=0; (30)
400 w
oSi= " —— l +0sp". (31)

1,1
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B dopmynax (30) u (31):

Ospi — PEABAPHTENbHOE HANpIKEHNE B i-M CTepXHe MpOAoNbHON apMa-
Typbl, NpHHHMAEeMoe NpH KOdpuumeHTe 7,,, Ha3HAYAEMOM B
32BHCHMOCTH OT PacliONIOXKEHHA CTEPXHA.

Ag; — mIomwagb CEYCHHUA i-ro CTEPXHA NPOAONIBHON apMATYPHI;

§; — OTHOCHTEJIbHAA BBICOTA CXKATOM 30HK! GeToHa,
: x
f hoi
rae h,; — paccTosiHHEe OT OCH, IPOXOJMILEH Yepe3 UEHTP TKECTH CeYCHHUs
PaccMaTpHBaeMoOro i-ro CTEpXHA apMaTyphl H NapaJuIeNIbHOM Nps-
MO#i, OrpaHMUMBalOlLlled CXaTyio 30Hy H0 HauGolee ynmaneHHoi
TOYKH CXKaToil 30HBI CeYeHHA (CM. 9epT. 6) ;
@ — XapaKTEePHCTHKA CXaToil 30HBI AuencToro GeToHa, onpenenseMan
1o opmyne (18);

Kpome TOro, mns omnpeneneHHa NONOXKEHHA TIPAHHMIBI CXATOH 30HBI MpH
KocoM u3ruGe tpeGyerca coGumiofieHHe NONONHMTENBHOrO YCIOBHA Napansiesnb-
HOCTH IUIOCKOCTH [IeHCTBHA MOMEHTOB BHELIHHX M BHYTPEHHHX CWi, a NpH
KOCOM BHELIEHTPEHHOM CXXaTHH — YC/IOBHA, YTOGBI TOUKH NPHIIOXKEHHA BHEIHeH
NPONONBHONR CHIBI, paBHOMEHCTBYIOMLEH CoxuMalommx ycunuii B GeTone u apma-
Type H paBHOIEHACTBYIOLIEH yCWIHi B pacTAHYTOH apMaType,fieXanu Ha ofHO#
npaMoit (cM. uepr. 6).

Ecnu 3HaveHHe 0;, nonyuenxoe no ¢opmyne (30), 118 apMaTyphl KJaccoB
A-IV, A-V, B-lI, Bp-ll nperuuaer SRg;, 10 HanpsxeHHe Oy; CNEAYeT Ompere-
naT» no popmyne

Osi = ,:a"' (1-8) M]Rsh 32)
Eeli — £Ri

rae g, — OTHOCHTENbHAA BHICOTA CXKATOH 30HDBI, OTBEYAIOW(AA AOCTHXKEHHIO

u £,y B PACCMATPHBAEMOM CTEpXHE HANpSUKCHUH, COOTBETCTBEHHO pas-

¢! muxRyu PRy, 3Havenun g ;u £,y onpenensorca no gopmyne

w

ERifeli) = .
|+ SRifeli) ( 1— _:’_) (33

Osc,u 1,1

3pech Ogr; = Ry;+400 — 0,; — Aoyp; , MIla — npu onpenenernu £g; ;
Oseli =BR;; — Ospi » MIla — npx onpepenenun &,; ;

Ogc,y — CM.I. 3.22 CHull 2.03.01-84.
3HaveHns Aog,; u KO3bduLMenTa f MPHHAMAITCA B COOTBETCTBHH C NI 3.28
CHauII 2.03.01-84.
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B cnyvae, korga HanmpsxeHue B apMatype, HaiifieHHoe no dopmyne (32),
npesblaet Ry; Ge3 yuera Ko3pduimenta v, , B ycnosus (29) u (30) noxcras-
NAETCA 3HAYEHME U;;, PaBHOE R;, C y4eTOM COOTBETCTBYIOIMX KOddHLHEHTOB
ycnouii paGotsl, B TOM wcne ¥, (cM 1. 3.13 CHull 2.03.01.84).

Hanpsxenne o;; BBOOMTCA B pacueTHble GOPMYynbl CO CBOMM 3HAKOM, NO-
NyyeHHBIM MipH pacuete no dopmynam (31) u (32), npu atoM Heo6xoaumo
cobnopats clenyiole YCIOBHA:

BO BCEX CNyHaAX R; 2 0; 2 — Ry

1A NPEBAPHTENBHO HANPKEHHBIX MEMEHTOB O; = Og.; , 3MECh Oy, — Ha-

'
OpsXeHHE B apMaType, PaBHOE NpEBAPHTENBHOMY HANPAKEHHIO O ;. yMEHb-

LLIEHHOMY Ha BEIHYKHY 0., (cM. nn. 3.12, 3.22 CHulI 2.03.01-84).

PacueT no npoYHOCTH ceveHHH,
HaKJIOHHBIX K NMPOJOJILHOMK OCH J/IeMenTa

3.22 (3.29). Pacuer xene3o0eTOHHBIX IEMEHTOB M3 AYEHUCTbIX GETOHOB MO
HAKJIOHHBIM CeYeHMAM JOJKEeH NPOU3BOMMTHCA i1 0GecneyeHus NPOYHOCTH:

Ha NefiCTBHE NONEpeyHOi CWIBI N0 HAKJIOHHOM NOIOCe MeXIy HaK/IOHHbLIMH
TpewmHamu (n. 3.23);

Ha NefiCTBHe NoNepeyHoi CHbl N0 HAKJIOHHO! TpewuHe (n. 3.24);

Ha NeiCTBHE H3rHbalLLEro MOMEHTa No HaKJIoHHO#M TpeimnHe (1. 3.26).

3.23 (3.30). Pacuer *kene30GeTOHHBIX 3/IEMEHTOB Ha HEHCTBHE MONEPEYHOH
cwibl 1A ofGecneyeHns NPOYHOCTH MO HAKJIOHHOM MOJIOCE MeXAY HaKJIOHHBIMH
TPELMHAMH [JOJIKEH NPOH3BOANTLCA H3 YCIIOBHSA

Q < 0,3 ¢Wl¢b’Rbbh0' (34)

Kosdb@uuuent ¢,,;, yUUTHIBAIOIMA BIHAHKE XOMYTOB, HOpMATBHBIX K MpoO-
JONBHOM OCH 37IEMEHTa, onpefensAerca no popmyse

Vw1 = 1 +5ap,., Ho He Gonee 1,3, (35)
rae E A
o= ) ; ”W = i .
Eh bs

§ — paccTOsIHUE MeX/Y XOMYTaMH, HIMEPEHHOE N0 HOPMATH K HHM.
Koadpmmenr v, onpepenserca no popMmyne

op = 1-001R,, (36)

roe Ry — 8 MIla.

3.24 (3.31).Pacuer Xene3oGeTOHHBIX 3/IEMEHTOB M3 SYEHCTBIX GEeTOHOB ¢
nomepeuHo#i apMatypoit (YepT. 7) Ha AeiCTBHe MonepeuHol cHabl oA oGecne-
YeHUA NPOYHOCTH MO HAKMOHHOH TpelHHe NOMKeH NPOH3BOAHTLCA N0 HanGonee
OIaCHOMY HAaKNIOHHOMY CEYEHHIO U3 YCIOBUSA

Q<0+ 05w *Csinc - 37
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Yept. 7. CxeMa ycunuit B CedeHmH, HAKJIOHHOM K NPOJIONILHOM ocH Xene3oGeToHHOrO IMe-
MEHTa, NIPH pacuere ero no NPOUHOCTH Ha AefiCTBHE Nonepeuroit CHibl

Ionepeunas cuna Q B ycnosun (37) onpepensercs oT BHELUHeH Harpy3KH,
PACHONOXEeHHOM NO OJHY CTOPOHY OT PACCMATPHBAEMOFO HAKJIOHHOTO CCUCHMA.

Tonepeunoe ycunue Q) , BOCIpuHHMaeMoe GeTOHOM, onpeaenserca no gop-
Mmyie

2(1+¢,) R, bh¢
0, = 2{1¢n) Borthe 38)

4
rae ¢ —[UINH2 MNpoeKUHH Haubonee OMacHOrO HAK/IOHHOIO CEYEHHA Ha

MPOROINBHYI0 OCh JNEMEHTA.
Kosdduumenr y,, yauTsiBaoLMii BNHAHHE NPOMONBHBIX CHII, ONpeNeNnseTca

no ¢opmyne:
TIpH IEHCTBHH NPOJOJIBHBIX CHMMAIOLIHX CHI
N
¢p =0,1 ———,  Ho He Gonee 0,5. (39)
Ry, bhg

Jnsa npenpapuTesIbHO HANpsDKEHHBIX WieMeHToB B ¢dopmyny (39) Bmecto N
NOACTABNIACTCA YCHJIHE TpPEMBAPHTENILHOTO OGXaTHA P; NONOXHTENbHOE BIINA-
HHe MPOAONbHBIX CKHMAIOLIMX CHI He YUHTHIBAETCA, €C/TH OHU CO3/1A0T H3rHbalo-
IHe MOMEHTBI, OMHAKOBBIE MO 3HAKY C MOMEHTaMH OT AeHCTBHA MONepeyHon
Harpysku; 3Hauenue 1 + ¢, BO Bcex Cnyvasx npuHHMaerca He Gonee 1,S.

3nauenue @, BeruCIeHHOE NO dopmyne (38), MpUHHMMaeTCA He MeHee Be-
kb 0,6(1 + ¢, )Ry, bh.

IIpu pacuete xene300eTOMHBIX MEMEHTOB ¢ NONEPEYHOH aAPMATYpOi NOJKHA
6bITh Takke oGecrneyeHa MPOYHOCTD MO HAKJIOHHOMY CEYEHHIO B NIpeIeNiaX yuyacTKa
MeXAy XOMYTaMH, ONOpoii K OTTHGOM H oTrnGamu (uepT. 8).
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Yepr. 8. PacCTOSHAA MeXy XOMYyTaMH Sy S2

¥ OTOTHYTBIMH CTEPXHAMH H =
) N
N s N J
N

MNonepeunble ycunus st " Qs inc OTMPEHENAIOTCA KAK CYMMa NPOCKUMA Ha
HOpMaJib K IHpPONONBHOH OCH JMeMEeHTa Mpefe/bHbIX YCWIMH COOTBETCTBEHHO
B XOMYTax U OoTru0ax, NepeceKaouyx oNacHyl0 HaKIOHHYI0 TPelKHY.

JnuHa ¢, NMpoeKUMH ONAacHON HAKJIOHHOW TPEUMHBI Ha NPOAO/BHYI0 OChH
AMEeMeHTa onpeaensieTcd 3 MUHHMYMa BbIpaXKeHUA Qb + st + Qs inc» TAEe B
3HaueHKHe Q) BMECTO ¢ MOACTABIIACTCA Co; NONydYeHHOE 3HaueHMe Co NPUHMMA-
eTca He Gonee 2hy U He Gonee 3HadYeHHA ¢, a TaKxKe He MeHee hg, e ¢ > hy.

Ina 3neMeHTOB C MONepevyHOi apMaTypoil B BHOE XOMYTOB, HOPMAIbHbIX
K NpOOONBHON OCH WIEMEHTa M KWMEIIUMX NMOCTOAHHBIA LIar B Mpepenax pac-
CMAaTPHBAaeMOr0 HAaKIOHHOTO CeYeHH, 3HaueHHe Co COOTBETCTBYET MHHUMYMY
yeunus Q) + O, v onpenenserca no ¢popMmyrne

2(1+ ¢,)R, bhd
¢ = ‘/ e (40)
qsw
roe g, — YCWIHE B XOMyTax Ha eQWHHLY IUIAHBI AMEMEHTa, onpeaenaemMoe
no popmyie
RSWASW
Ao = —— 1)
Jna Takux anemeHTOB NMonepeytoe ycuwnue O, onpeaenserca no Gpopmyne
Csw = dswCo “42)

Ilpx 3TOM 13 XOMYTOB, YCTaHABIMBAEMBIX IO pacyeTy, clegyeT coGnionaTh
ycnoBue
0,6(1+y¢,)Ry,b

45 > > (43)

Kpome toro, monepeysas apmaTypa QONXKHA YAOBNETBOPATH TPeGOBaHHUAM
nm. 5.12 - 5.17.
3.25(3.32) . Pacuer ene306eTOHHbIX MeMeHTOB Ge3 MonepeuHoi apMaTyphl
Ha NieHCIBHE NMONEpeuHOR CWIbl 1A oGecneyeHHA MPOYHOCTH MO HAKJIOHHOH Tpe-
LHHE JKONMKEH NPOH3BOIAMTLCA MO HauGoMee ONacHOMY HAKIIOHHOMY CEYEHHIO H3
YCIIOBHA
1,5(1 + ¢, )R, bh}
o< e, (44)

[4
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rfie Npasas vacTb ycioBua (44) npuHuMaetcsa He Gonee 2,5Ry,bho u He MeHee
0,6(1 + (p")Rhtbho.

Koadouument ¢, onpenmensierca cornacho . 3.24.

3.26(3.35) . Pacuet xene3o6eTOHHBIX 1EMEHTOB Ha AEHCTBHe u3rnGalouero
MOMeHTa (MepT. 9) A oGecneueHNA MPOYHOCTH N0 HAKIIOHHOM TPEIHHE AONKEH
NpPOU3BOIHUTBCA 0 ONMACHOMY HAKJIOHHOMY CEYEHHIO H3 YCIIOBHA

MM+ My, + M .. 45

Momenr M B ycnosum (45) omnpepensiercs ot BHellHeH Harpy3KH, pacnono-
EHHOMH MO OHY CTOPOHY OT pacCMaTpHBaEMOTO HAKJIOHHOTO CEYEHHA OTHOCH-
TeNbHO OCH, NMePNeHOHKYNAPHON IUTOCKOCTH [EHKCTBMA MOMENHTAa M NpOXonAlIeH
yepes TOYKY NPWIOXKEHHA paBHOJCHCTBYIowwIeH ycHinit Ny B CKaTol 30He.
Momenter My, M, u M ;,. OTpENENAITCA COOTBETCTBEHHO KaK CyMMa
MOMEHTOB OTHOCHTEJIBHO TOM X€ OCH OT YCWIMH B MpPOMONbHOH apMarype B
XOMYTaX M OTOTHYTBIX CTEPXKHAX, MEPeCeKaloIHUX pPAaCTAHYTIy10 30HY HAKIIOH-
HOTO CeueHH#, U BHIMHAIAIOTCA N0 GOopMyNaM:

M; = RAzg; (46)
Msw = EstAswzsw; 7
Ms, inc = st, incAs, inczs, inc» (48)

e Zg, Zg,, — PacCTIOAHMA OT [UIOCKOCTEH pPacnofioXeHHsi COOTBETCTBEHHO
H Zg jn, TPOOONBHOK apMaTypbl, XOMYTOB M OTOTHYThIX CTepXHeH 10
YKa3aHHOM Bblilie OCH,

BricoTa ckartoit 30HbBI HAKJIOHHOTO CEYeHHS ONpeeNAeTCA U3 YCIIOBHA PaBHO-
BECHA MpOEKIHil ycunuii B GeToHe cXKaToil 30HbI M B apMartype, NnepeceKaloles
PacTAHYTYIO 30Hy HaK/IOHHOTO CeYeHHs Ha MPOJONbHYIO OCh JTeMeHTa.

PacueT HaKJIOHHBIX CeYeHMH Ha JeHCTBHE MOMERTAa NPOH3BOAMTCA B MPHONOP-
HBIX YYacTKax W MecTaxX pe3Koro H3MeHeHHS pa3MepoB 31eMEHTOB (NOHpPE3KH,
y30bl K T. [1.), @ TaKXKe B MeCTax oOpbiBa WIH OTrH6a NpOAOIIbHOH apMaTyphl.

IinA KOHCTPYKUMA M3 SANEHCTBIX GETOHOB YCWJIMA B MpPOMAONBHOH apMmatype
33 HaKJIOHHOH TPElLMHOM IONXKHbI ONMPENENATHCA MO pacyeTy TOIBKO C YYeTOM
paboTbl nonepeyHbIX aHKePOB Ha MPHOMOPHBIX yYacTKax.

Moment Mg,,, BOCIIpHHHMaeMblii XOMYTaMH, HOPMAIBHBIMH K TIPOQONIBHOMH
OCH JMIeMeHTa, C paBHOMEpHbIM HIarOM B Npefenax pacTAHYTOW 30HB pac-
CMaTpHBaeMOTo HAK/IOHHOIO CCYCHUA, ONpeaenAeTCA No <bopmyne

c2

Msw = qsw _2_ ’ (49)

rae g, — YCWIHe B XOMyTax Ha eMHHIly IVIMHbI MIeMEeHTa, onpeeAeMoe
no popmyne (41);
¢ — JUIMHA MPOEKUMK ONAcHOTO HAKJIOHHOTO CEYEHUA Ha NMPOIONbHYIO
OCb JJIeMEHTa.
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YepT. 9. Cxema yCHIHH B CedcHHM, HAKJIOHHOM K HpOMioNnbHO# OCH Xene3o6eToHHOTO 3Ute-
MeHTa, NIPH pacdeTe ero No NPOYHOCTH Ha AeltcTBHe H3rubalomero MoMeHTa

3.27. KoHup! MpofonbHOR apMaTyphl JKee306eTOHHBIX FIEMEHTOB [OMKHBI
GbiTs 33ankepensl (cM. m. 3.35 CHuIl 2.03.01-84). AnkepoBxa MponONLHOM
apMatyph! ke1e306eTOHHbIX KOHCTPYKIHii M3 AuencThiX GeToHOB Onpenenserca
pacyeToMm.

3Hayenme pacueTHOro ycwmus N,,, BOCIpHHHMaEeMOro 2HKepHbIMY ToNeped-
HbIMK CTEpXHAMH, NPHBAPEHHBIMH K MPONOCNBHLIM CYEPXHAM HEHANpPAraeMOH
apMaTyphi B OQHOPOAHBIX EMEHTaX, BRiuMCAsercs no Gopmyne

E
Nan = (S”ada’ Ry 31/—:% + myMmgp 7:9Rbt“z“)"w ©0

e N, — UYKCNO aHKEpHBIX NMOMepedYHbIX CTepXKHeH, MPHHHMaeMOe C Y4eTOM
n.5.10;

— [JMaMeTp aHKepHBIX NoMNepeyHbIX CTepXKHei, CM;

m, — KO3pOHIMEHT, ywHTbiBalommll BHA GeTOHa; NpHHEMAETCA: WIA
aBTOKJIABHBIX — 1; A7s HeaBTOKNABHbIX — 0,9;

sp — KOIDOHIUMEHT, YWHTHIBAOWMA BMA APMATYDEI; IPHHHMACTCA:

VIS FNafKoi apMaTypsl — 2; Ui apMaTyphl NEpHOIHYECKOro
npodwna — 2,5;

Vso — KOIDMHUUMEHT, YIHTHIBAIONMI BHI aHTHKOPPO3HOHHOH 0GMa3KH
no ta6n. 14;
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@, — PacCTOfiHHE OT OCH ONOPHl O NEpBOH HAKJIOHHOH TPELIMHEI,
onpeqensemMoe CornacHo m. 3.28;
U — NepUMETp NMPOOJIBHOTO CTEPXKHS;
N, — WACHO aHKEPYeMbIX MPOMONBHBIX CTepXKHeil B TONEPEYHOM Ceve-
HHUM JJ1eMeHTa.

IMpumevanusa: 1. Yucno pacueTHLIX aHKEPHLIX NONEPEYHBIX CTEPXKHEN, PacTiONOKeH-
HBIX B OHON IUIOCKOCTH, AOMXHO GLITL He Gonee WeThipex, a PacCrodHHe MeXIY aHKep-
HBIMH CTEpPXXHRMH B CBeTy HE McHee SO MM.

2. B KOHCTPYKumMAX GANOYHOrO THNA, APMHPOBAHHLIX BCPTHKAIBHEIMH KapKacamMM
(xorga monepeuHbic aMKEpHBie CTEPXHU PACHONONKEHLI BEPTHKANLHO), BEIUMMHY pacyeT-
HOTO yCHIMS, BOCIpHHMMAEMOTO aHKepaMH, onlpefensior no dopmyne (50) Hacromuzero
Ioco6us u yMHOXKaIOT ero Ha Koadpuument 0,6.

3. Ycunue, BOCIPHHKMAEMOE TOPH3OHTANBHO PACHONOKEHHEIME aHKEPAMM, IPH YCIOBHH
cobnionenns TpeGoBanuft npuMey. | NPHHMMAIOT PONOPLUHOHANLHO KX WC/Y B TOM ClIyuae,
€CITIM PacCTOSHUE OT Hadana HAXKNMOHHOR TPemMHB! Ao ocu GauIICKaUIero aHKepa He MeHee
100 mm. Ecnu paccrosune Gynmer Metikiie 100 MM, HO He MeHee 50 MM, ycuiHe, BOCTIPHHU-
maemoe GnixaftiliuM K HAKJIOHHOM TpeuMHe aHKEPOM, YMHOXAIOT Ha Koadduument 0,6.

4. Ycunus, BoCNpMHHMaeMble aHKepaMM, NPUBAPEHHBIMH K CTEPXKHAM, PaCIoOOXeH-
HBIM y GoxoBo#l IpaMH Ha PacCTOMHUM 3alIKTHOTO CNIOA OT Hee, onpefeAIOTCA no dopmyne

(50) c BBepenneM koadpuunenta 0,5.

3.28. Hayano HamGosee ONacHOro HaKJIOHHOTO CeUeHHi TPHHMMAIOT Ha pac-
CTOSIHHM @, OT OCH OINIOpSI (CM. YepT. 9) M BHINKCIMOT o hopmyrne
M
a, = —2L, (51)
Q
rne  M,; — MOMEHT NOAB/IEHUs TPEWMH, ONpe/leNAEMBbI C yUeTOM CXaToi
H pacTAHYTOH apmatypsl HjIA ONMOPHOro cedeHus no gopmyne
(62);
Q — pacucTHaa ToNepeyHasds CHNa, ONpenesisieMas B CeYeHHMHM Ha pac-
CTOSIHMM @, OT onophl. Jonyckaercss NMPHHAMATh MAKCHMAlb-
Hoe 3HayeHWe BenuuMHbl (), COOTBETCTBYIOUEe OMOPHOMY ce-
YEeHUIO.
Koneu HauGonee omacHoro (mo u3ruGaiolieMy MOMEHTY) HaKJIOHHOIO ce-
YEeHUS ONpeneNACTCA NPOSKIMeH NIHHBI 3TOrO cedeHUA Ha MPOMONBHYI0 OCh
eMeHTa (BEJIHYMHOM C)y, ) , KOTOPYIO HAXOMAT U3 YPaBHEHUS

Q = ZRg,Ag, = IRy, Ag g sind. (52)

swels, inc
Tlpu nonepeyHbIX CTEPXKHAX, pABHOMEPHO paclpeneNieHHbIX BROJIb OCH 3Jle-
MeHTa, NpOeKLMIO IIHHBI HauboMee OMACHOTO HAKJIOHHOTO CeYeHHs Ha OCh
3NEMEHTa C,, OmpeMiensmoT no hopmyne

., = 2w (53)

95w

rae ¢, — ORpenendlor no popmyne (41).
Ilpu paBHOMepHO paclipefie/ieHHOH Harpy3xe KOHell HauGosiee ONacHOro
HAaKJIOHHOTO CeYeHMA MO/DKEH pacmoaraTsCA He gdamee 1/4 mponera or ocu
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omopst (r.e.qa, + ¢, < —i I) ¢ TeM, uro6GbI MOMEHT BHeIHUX cuit M B dop-
2

Myne (45) He npeBbILIAJI MAK CHMAJIBHOTO H3ruGaouero MOMeHTa

Ilpu cocpemoToueHHOM Harpyske KoHeu HauGonee OMacHOro HaKIOHHOTO
CeYeHHs NOJDKEH pacronararbcs TakK, YTOGbl MOMEHT BHELUIHHX cuil B ¢popmyne
(45) He npeBbIUAT MAaKCHMAIBHOTO H3rHGAIOLIEr0 MOMEHTa IA [HaHHOrO
JMEMEHTa.

Ilpy OTCyTCTBHHM mNONEpevyHOH apMaTyphbl, YCTaHaBJIHBaeMOH IO pacvety,
MOMEHT BHEIUHMX CHJI NMPHHHMAIOT DaBHbIM MaKCHMaJIbHOMY H3rubaioliemy
MOMEHTY.

3.29. lna pBYXCHOMHBIX 3NEMEHTOB MNO/DKHAa ObITh NpOBEpeHa NPOYHOCTH
MO HAKIIOHHBIM CEYEHHAM OT CHBHra CJIOf IUIOTHOro GeToHa OTHOCHTENbHO
cnos suencroro GeToHa no popmyie

N = a,bRy,, (54)
roe b — IMpHHAa IUIOWIANM CONMpPsAXEHMA OBYX C/OeB GeToHa B CeYeHHH
J/IeMEHTa, B KOTOPOM ONpeAesAIoT NPOYHOCTb Ha CABHT;
Ry, — pacyeTHOE COMpOTHBIIEHHE AYEHCTOro 6ETOHa Ha pacTKeHMe,
npUHMMaeMoe 1o Ta6i. 7 (B 3aBHCHMOCTH OT ero Kjacca 1o npoy-
HOCTH Ha cXaTHe, Ho He Gonee 0,15 MITa (1,5 xrc/cm?).

PacaeT xe/1e3066eTOHHBIX JIEMEHTOB Ha MECTHOE AefCTBHE HATPY3KM

3.30(3.39). Ilpu pacuete Ha MecTHOe CxkaTHe (CMsATHE) UTeMEHTOB Ge3 rno-
TNIepeyHOro apMHPOBAHHA JOJIKHO Y/IOBIETBOPATHCA YCIIOBHE

N < 'I'Rb. IocAIocl ’ (55)

raoe N — npoponbHas CXMMAIOLIas CHIIa OT MECTHO# HArpy3KH;
¥ — K03Q¢ulUHeHT, 3aBHCALMIA OT XapaKTepa pacnpelielieHHSI MecT-

HOM Harpy3ku NO IUIOIAAH CMATHA H NPHHUMAEMblil pPaBHbBIM:
NpH paBHOMEPHOM pacrlpe[ieieHKH MeCTHO#l Harpy3ku Ha fuvio-
mwagH cMatua — 1,0; npy HepaBHOMEPHOM pacnpene/IeHHH
MeCTHO#H Harpy3kH Ha IUIOIafH cMATHA (NOl KOHuamH Ganok,
NPOTrOHOB, Nepembriek) — 0,5;

Ajoe, — MIOWANb CMATHA;

Ry joc — PAcUeTHOe CONPOTHRIEHME AYEHCTOro GeToHa CMATHIO, Onpene-
naemoe no ¢popmyse

Ry 1oc = bRy, (56)

3pech Y = 3‘|/ Ajocy/Atoc » ¢

HO He Gomee cCienylOIMX 3HAYEHHH: NpPU CXeMe NMPHIIOXKEHHUA HArpy3KH NO
uepr. 10, g, 8, 2, e — 1,2; npu cxeme NPWIOKEHUA HArpy3KH 1o uepr. 10,6, 0 —
1,0;
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R, — npunumaerca xak Wi GETOHHBIX KOHCTpYKIMA (cM. n. 2.11 x

Tabn. 6) ;
Aioer — ﬁagxgliuan IIOIWAAbL CMATHSA, ONpeneliseMasds B COOTBETICTBHH C
2
b 2
al 7 6), A
0 QAR / 1 gﬁ oegee
. }
'L-r a )(—b—-| 3 1
a a
UET TR P b,,5] -
o) P i A

|
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Cl-vl. 1»-6‘1

Yepr. 10. PacyerHble cXxeMbl, MPHHATHIE PH pacyeTe HA MECTHOE CXATHE

a—e — pazmIHuHbie CIyYaM MeCTHOIo CKamuf; / — miomanb CMATHA; 2 — pacvieTHas IUIO-
AL CMATHA; 3 — PacYeTHAR IUIOIANE CMATHS, YUUTHIBAeMAs TONIBKO [Py HATMUMK KOCBeH-
Hoft apMaTyphl
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3.31(3.40). B pacuetnyio momamp A;,., BKIIOU3ETCH YIACTOK, CHMMETDPHY-
Hulii MO OTHOUIEHHI0 K mwioiamu cMATHA (cM. uepT. 10). Ilpu 3T0M ROIDKHBI
BBINONHATLCA CEAYI0LMe YCIOBUA

OpH MECTHOR Harpy3ske Mo Beelt LUMpHHe IeMeHTa b B pacueTHylo nuoimaap
BKJIIOYAETCA YYacTOK IUIMHOM He Gollee b B KaX/Ayl0 CTOPOHY OT FPaHHIIbI MecT-
HO# Harpy3kn (cM. uept. 10,a);

MpH MECTHOH KpaeBOH Harpyske No Bceil LIMPHHE WIeMeHT8 pacueTHas mio-
wank Ao, PaBHa WIOWANK CMATHA Aj,., (CM. depr. 10,6);

NpH MECTHO#l Harpy3ke B MecTax ONMMpaHus KOHIOB NPOroHOB M Ganok B
pacueTHyI0 IUIOMaAb BKIIIOYAETCA Y4acCTOK IUMPHHOM, paBHOM InyGuHe 3anenkH
nporoxa unu Ganku, ¥ IKHOM He Goree PacCTOAHMA MeXIY CepeMHaMH npone-
TOB, MpHMBbIKalouMX K Ganke (cM. uept. 10,8);

€CIIH paccTosHue MeXAY GalkaMu MpeBBILAET ABOHHYI0 LMPHHY eMeHTa,
IUIMHA PacyeTHOM IUIOWIAAM ONpefesifeTcA KaK CyMMa LLMPUHDbI GATKH K YABOEH-
HO#i LIMPHMHEI MeMeHTa (CM. uepT. 10,2);

NPK MeCTHO# KpaeBoil Harpy3ke Ha yron emeHTa (cM. uepr. 10, ) pac-
yeTHas Wiomanpy 4;,., paBHa IVIOLMAIHM CMATHA 4, ., 5

MK MECTHOH Harpyske, NPUAOKEHHO#H Ha YACTH [UTHHBI ¥ UIMPHHBI JIeMEHTa,
pacueTHas IUIOWIaAb NPHHHMAETCA cornacHo depr. 10, e. Ilpu Hamwam Heckomnb-
KHX Harpy3oK yKa3aHHOTO THIIa pacueTHble IVIOLA/H OFpaHHIMBAIOTCSA TIMHUAMH,
TIPOXOAAIIMMH Yepe3 CepeMHY PacCTOAHHi MeXIy TOYKaMH NMpPHIOKEHHA IBYX
COCeIHHX Harpys3ox.

Il pu MeuaH u e. [Ipu MecTHo#t Harpy3ake oT 6anok, TPOroHOB, NepeMBIYEK H APYTHX

3NeMeHToB, paboTalolmx Ha u3ru6, ywThiBaeMas B pacuere InyGiHa onophl mpH onpefene-
Hun Ay ¥ Ay, npuHuMaetca He Gonee 20 cM.

4. PACYET JJIEMEHTOB XEJIE30BETOHHBIX KOHCTPYKUMHA
MO MPEJEJTHHLIM COCTOAHUSIM BTOPOH I'PYTIIIbE

PACYET KEJIE30BEETOHHbBIX JJIEMEHTOB
MO OBPA3OBAHHI0 TPEIHH

4.1, Xene3o6eTOHHbIE IEMEHTHI M3 AYCHCTHIX GETOHOB PAaCCUMTHIBAIOTCA IO
06pa30BaHMI0 TPELUMH, HOPMANBHBIX K MPOIONBHO# OCH 3MEMEHTa.

4.2, Pacuet no 06pa3oBaHHIO TPELUHH XeNe300ETOHHBIX TEMEHTOB H3 SYCHC-
ThiX GETOHOB MPOM3BOJMTICA B COOTBETCTBHM ¢ mn. 4.2—4.9 CHull 2.03.01-84.

Mpu onpeneneHun MOMeEHTa TpeumHooGpasoBawusa mo ¢opmyme (125)
CHuI1 2.03.01-84 nomyckaercs onpemeNnaTh MOMEHT CONMPOTHRIICHHA NPHBEICH-
HOTO ceyeHus no gopmyne

Wpl = YWred » (58)
rae. 7 — k03¢ HIMEHT, NPHHUMAEMDIX N0 TaGi. 3 mpun. 3;
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Wyed — MOMEHT CONPOTHBJICHHA TNpPHBENEHHOTO CEYEHMsA, ONpeneseMbli
no dopmyne
Wred = > (59)

3/16Ch Y — PACCTOAIHHE OT HEHTPa TAXKECTH NMPHUBEJCHHOTO CEeYeHHs
710 PacTAHYTOrO KpaeBoro BOJIOKHA;
Ireq — NpHBEEHHBIA MOMEHT HHEPLHH C YUETOM NPOMO/BHOM
HanpsAraemoii H HEHaNlpAiraéMoil apMaTypsl, KOTOpBIi
MoXxeT GbiTh onpenenex no popmyne

bh?
I = —
red i 12 ’ (60)
rae i — K03 pHUMEHT, MPHHHMAEMBIA N0 rpadmiam uept. 1 u 2 npun. 3 B
3aBUCHMOCTH OT KO3 (PHIMEHTOB
_ Ay E; _a _ A
al—bh -Eb, &= M az—-7:. (61)

Jina oMHOPOOHBIX NIEMEHTOB NPAMOYTOMBHOrO CeYeHHA Ge3 npeaBapuTeIbHO-
rO HaflpsKEHUA MOMEHT TpeunHooOpa30oBaiHa MoxeT ObiTh onpexneneH no ¢op-
myne

Mpl = wpl bthbt. ser » (62)

rae Wy — xoadduiment, npuHumaemblit no rpagukam uept. 3 u 4 npwn. 3 B
3aBUCHMOCTH OT XapaKTEPHCTHK apMHPOBaHMA O, M

24,F,

1] $

a - ——

! bhE, (63)

PACYET XENE30EETOHHBIX INTEMEHTOB MO PACKPLITHIO
HOPMAJIbHBIX K NMPOAOJIbHON OCH TPEIUH

4.3. Xene3o6eToHHbIE IEMEHTbI U3 AYCHCTBIX GETOHOB PACCUMTHIBAIOTICA IO
PACKPBITHIO TPELUMH, HOPMATIbHBIX K NPOJIONBHON OCH JNIEMeHTa.

4.4(4.14) . llupuny pacKpbiTH# TpeIMH, HOPMAIBHBIX K TNIPONOJNBHOH OCH
JEMEHTA Acpp, MM, CIIEIyeT ONpenenats no dopmyne

[/

Gcre = 1 20(3.5 — 1004)§/d (64)
)

rae  ¥; — ko3ppHuHeHT, IpHHUMaeMblii paBHBIM NIpH yyeTe:
KPAaTKOBPEMEHHbIX Harpy3oK M HENpONOJKHTENLHOTO NeHCTBHA
NOCTOAHHBIX M [UIHTENIbHBIX Harpy3ok — 1;
MpPOJO/IKHUTENBHOrO [EHCTBHA MOCTOAHHBIX M IUIMTEIBHBIX Harpy-
30K — 2,5;
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1 — ko3 HIMEHT, IPHHHMAEMEIH PaBHBIM:
IIPH CTepXXKHEBO#H apMaType nepuopuyeckoro npopuna — 1,0;

» CTEPXHEBOH apMaType rnafKoH -1,3;
»» TPOBOJIOYHOI apMaType nepHoanyeckoro npodpuna — 1,2;
» TIPOBOJIOYHO# INafKo# apMarype —14;

0; — HalpSDKEHHE B CTEPXHAX KpaiHero psAja apMatyphbl S wiH (NpH Ha-
JIMOMH NPE[BaPHTEILHOTO HANPKEHHA) IpHpAleHKe HanpAKeHH
OT HeCTBHA BHEILHEeH Harpy3KH, OflpefieliAeMOe COracHo I. 4.5;

i — k03¢ HIMEHT apMHPOBAHMA CeyeHHi, MPHHHMAEMBIH PaBHbIM OTHO-
LIIEHHIO IVIOIANM CEeYeHHMA apMaTypbl S K IUIOIaay ceueHus GeToHa
(npu paGoueii Byicore ko) , HO He Gonee 0,02;

d — mMaMeTp CTepXKHA apMaTypbl, MM.

IInA JMMEeMEHTOB, K TPEMHOCTOHKOCTH KOTOPBIX NpembABIANTICA TpeGoa-
HMA 2-if KaTErOpHH, IIMPHHA PaCKPHITHA TPEIHH ONpENeNAeTcs OT CYMMapHOTO
DeHCTBHA MOCTOSHHBIX, JUTHTENIBHBIX H KPaTKOBPEMEHHBIX Harpy3oK NpH Ko3d-
dummenre ;= 1.

IIns 3aneMeHTOB, K TPEIMHOCTOMKOCTH KOTOPbIX NpEXbABNAIOTCA TpeGoBa-
HHA 3-if KATErOpHH, IIMPHHA NPONO/KHTENBHOTO PACKPBITHS TPELMH ONpeneNs-
€TCA OT AEHCTBHA NMOCTOAHHBIX H IJIMTENIBHBIX HArpy30K NpH KoddodummueHTe
¥; > 1. llupHHa HEMPOROIKHTENIBHOTO PACKPLITHA TPEIUMH ONpeReNfAeTcs Kak
CyMMa LUMpPHHBI NPOAO/DKHUTEIHOrO PAaCKpPBHITHA H MpPHPALICHHA IUMPHHbI pac-
KPHITHA OT OEHCTBHA KPaTKOBPEMEHHBIX Harpy3oK, ONpeaeisieMblX NpH Ko3d-
uumente ¥ = 1.

IlupnHa pacKkpbiTHA TPEILWMH, ONpeNeeHHasn o popmyne (64) , koppexTHpy-
€TCA B CJIEAYIOIHX CIyYanX:

) eI UEHTP TAXKECTH CeYeHHs CTEepXHeH KpakHero pAna apMartypbl S H3ru-
6aeMbIX, BHELIEHTPEHHO CXKAThIX MEMEHTOB MIPH €, 10r @ 0,819 OTCTOMT OT HaH-
Gonee pacTAHYTOro BOJIOKHAa Ha PacCTOAHHH d,, Gonbuem 0,24, 3HayeHHe a4,
JOJKHO GbITh YBEJTHUEHO MyTeM YMHOXEHHA Ha k03 UIMEHT §,, paBHbIil

a,
20h -1

ba=—— (65)

H npuHMMaeMblii He Gonee 3.
4.5(4.15). HanpsixeHna B pacTAHYTOH apMmatype (WIH NPHPAILEHHA HaNps-
WeHHi) Og JONXKHDI ONPEAENATHCA N0 GOPMYIIaM [JIfi ATEMEHTOB 3
H3rn6aembix
M—P(z - esp)
Agz ?
BHELEHTPEHHO CXATBIX NPH €g, rn¢ > 0,8R4

O =

(66)

N(e, - 2)-P(z -
o= e BT ) Q)

A



B popmynax (66) u (67) :

Z — pacCTOAHME OT UEHTPAa TAKECTH IUIOIAaAN CeYeHHS apMaTypsl S fo
TOYKH MPUIIOXKEHUA PaBHOMEHCTBYIOLIEH YCHIIUI B CkaToOl 30HE ceye-
HHA HaJl TPEIMHO#, onpe/enAeMoe COrmacHo 1. 4.7,

Ilpu pacnonoskeHMM pacTAHYTOH apmaTypbl B HECKONbKO PAMOB MO BbICOTE
CeyeHHs B M3rubGaeMbIX M BHELEHTPEHHO CXATHIX JIEMEHTAX MpPH €9, ror = 0,8k,
HanpsOKEHHA Oy, MOJCYMTaHHbIe MO popMynam (66) u (67), MOMKHBEI YMHOXATh-
sl Ha KO3 GUIMEHT §,,, paBHbIH

h-x-a,

8n = h-x-a;’

(68)
rae  x = tho; 3HaueHue ¢ onpenenserca no gopmyne (70);
@y Hd; — PACCTOAHUA OT MEHTPA TAXKECTH IUTIOLIAAHM CEYEeHHMs COOTBETCTBEHHO
Beelt apmartypel S B KpaiiHero psapa crepxaeii no HanGonee pacraHy-
TOro BOJIOKHA GeToHa.
3HaueHHe HanpsmKeHUS Og + O5p, 3 NIPH MHOTOPANHON pacTAHYTOH apmartype
8,0, % 0y, He NOIKHO NMpeBbIATE Ry o, .

PACYET JJIEMEHTOB KEJIE305ETOHHBIX KOHCTPYKIIHA
MO AE®OPMALIMAM

Onpenenenne KPHBH3HBI XKeJ1e300€TOHHBIX JTIEMEHTOB
Ha yuacTkax Ges Tpenmue B pacTsanyTO# 30H€

4.6. Pacuer I1eMEHTOB ene306eTOHRbIX KOHCTPYKIMIH M3 AYCHCTBIX GeToHOB
no aedopmaluMaM Ha yuacTkax Ge3 TpemH JOJKeH NPOH3BOIMTLCA C YUETOM
yka3aumit mn. 4.23—4.26 CHull 2.03.01-84.

Onpenenenne KPHBH3HBI KeJe306ETOMHBIX ATEMEHTOB
Ha YUACTKAX ¢ TPEIMHAMH B PACTHHYTO#H 30He

4.7(4.27) . Ha yuactkax, rae B pacTAHyTOi 30He 0GpasyloTCsi HOpMallbHBIe K
APONONbHOH OCH EMEHTA TPEIMHBI, KPHBH3HbI H3IrHGaeMbIX H BHEIIEHTPEHHO
CKATBIX VIEMEHTOB MPAMOYTOJIBHOTO CeyeHHA [HOJDKHbI ONpeneNATsCA No (op-

Myne
M v + W _ Niot U
hoZ E_‘-A; (‘pf"’ s)b'hoEbV hoEsAx ’

1
= (69)
B gopmyne (69) :

M — MOMEHT OTHOCHTEJILHO OCH, HOPMANBHOH K INIOCKOCTH REiCTBHA
MOMEHTa M NpOXOASAIeil uepe3 NEHTP TAKECTH IUIOMIA/M CeueHHs
apMaTyphl §, OT BCEX BHEILHMX CHI, PacTOJNIOXKEHHBIX 10 OfIHY CTO-



POHY OT paccCMaTpUBAaEMOTO CEYEHMA, M OT YCHIMA NMpenBapHTeNb-
Horo o6xarus P;

Z — pacCTOSHHE OT LEHTPAa THAKECTH IUIOLIAIH CeYeHHS apMaTyphl S O
TOYKH NPHIIOXKEHHA PaBHOACHCTBYIOLIEH YCHIHI B CXKaTO# 30HE ce-
YEeHHR HaJl TPEILMHO, ONpenensaemMoe N0 YKa3aHHAM 1. 4.8;

Vs — Ko3pPpHUMEHT, YUMTbIBaOUMHA paboTy pacTaHyToro GeroHa Ha
yuacTKe ¢ TpelMHAMH ¥ ONpeelfeMblii COracHo 1. 4.8;

v — k03¢ HIEeHT, XapaKTepH3YIoLMil YTIpyroIIacTHIeCKOe COCTOSHHE

GeToHa CXKATO#H 30HbI H NPKHEMAaeMbIH 1o Tab. 17;
Vp — K03DOHIMEHT, YUHTHIBAIOIMHA HEPABHOMEPHOCTb PAacIIpeCIIeHHA
KpaiiHero ©kaToro BOJIOKHa GeToHa MO WTHHE YYacTKa ¢ TpeumMHa-
MH H NpUHMMaeMbli paBHbiM 0,7,
¥r — ko3 dHUIMeHT, onpeensemblii o popmyne (72) ;
— OTHOCHTENIbHAA BbICOTA CXATOH 30HbI GeToHa, ompenensiemMas CO-
J1aCHO YKa3aHHAM I1. 4.8;

Nt — paBHOREHCTBYIOLIAR NPONObHON CHIbl N M YCHWINSA NPEABAPHTEND-
Horo oGxarus P. Jlna 3nemeHTOB, BhINONHAEMbIX Ge3 mpenBapH-
TENbHOrO HaNpsXeHHA, YCHWIHe P NPHHHMAETCA PABHBIM HYIIIO.

4.8(4.28) . 3Hauenue £ BoruMCHACTCS N0 popmyne

1 l,5+¢f
= + , 70
) 14+ 1336*N  sehrar a
’ 10pa ” ho
HO npuHUMaercs He Gonee 1.
B popmyne (70) :
M
6= s 71
bhosz,ser ( )
Q .»
—A
2” s
= . 72
Yr bhe '’ (72)
= —— 73
A W/(l 2hg ) (73)

€5, 10t — IKCUCHTPHCUTET CHNBI Nyp, OTHOCHTEJIBHO LICHTPa TAKECTH IUIOMIa-
OH CeueHMA apMaTyphl S, COOTBETCTBYET 3aMEHAIOMIEMY MOMEHTY
M (n. 4.7) n onpepenserca no ¢opmyne

_ M
€s tot = Nrot
0

(74)
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3HaueHHe z BHIMHCIAETCA MO GOpMyITe ,

hol 1 ho KAkl 75
2=t 1 209+ §) (75)
llnn Bﬂeuempenno CXKAThIX IIEMEHTOB BEIIMUMHA Z JIOJIKHA npmmman-cn HE
Gonee 0,97eg, 10¢-

TaGauua 17

F(oaq;@nmﬂxm, YUHTRBAKLES

BIHAHHE NON3YUECTH TUEHCTHIX

TUmTensHOCTs MEACTBHA | INeMeHTH KOHCTpYKiit Geronos Ha fepopmaipu
Harpy3xu 3/1EMEHTOB

Gea TPewMK | C TpeupHaMu
LN v

1. HenpopomxuTtensHoe Bce HObl aneMeHTOB 1 0,45
neficrene

2. MpopomkurensHoe aedt-
CTBHE INPH BADKHOCTH
OKpyXaolwe#t cpemst, %:

a) 40-75 Anementni Ge3 BeHTMIMPY- 2 0,2*
eMBbIX KaHa/loB

JneMeHTH C BEHTWIKPYe- 3 0,1
MBIMH KaHA/IaMK

6) Hwke 40 nementnl Ge3 BEHTWIHpY- 25 0,15
eMBIX KAHA/IOB

OneMeHTE ¢ BEHTHIHPYe-| 3 0,1
MBIMH KaHJIaMH

* NlonyckaeTcs MOBLINATS 3Ha%eHHA KOI(dUIMEenTa ¥ H CHIXATH JHauekHe Ko PuHen-
Ta ¥}, NPH NPOAOIKHTENBHOM ACHCTBHY HArPY3KH ¥ BIAXHOCTH OKpYyxXawed cpenst 50 %
¥ BBlle:
onsa anemeHTOB 6e3 BeHTMNHMPYeMBIX KaHanoB v — He Oonee 0,26;
¥p, — He meHee 1,5;
» »  CBeHTIIMpyeMbIMM KaHanamu v — He Gonee 0,2;
¥p, — He MeHee 2.

MMpumeuanne Jna KOHCTPYKUMA, noABepraeMuix ychneHtolt KapGoHH3awm (ot~

BOTHOBOZIYECKHE 3[aHM) IPH BIAKHOCTH OKpYXawolled cpemnl Bhite 60 %, IHaYeHHA KO-
3HPHLMEHTOB v H ¥ p, MPHHHMAIOTCA COOTBETCTBEHHO He Gonee 0,1 # He mesee 3.
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4.9(4.29) . 3uavenne xo3dduUMeHTa Yy INA ABYXCIOHHBIX NMPEIBAPHTENIBHO
HampAXEHHDBIX WIEMEHTOB KOHCTPYKIMii oNpefieNaeTca o popmyrne

1-¥h
(3,5 — 1,89m) e, ror/ho ’

HO NMpHHMMAETCA He Gonee 1; MpH 3TOM clieflyeT NPUHHHMATD BETHUHHY

VU= 1,25 -0 —

(76)

€s, tot 1,2
—_— 3 ——
ho Pis

IIna n3ruGaeMbix JIEMEHTOB, BHINONHAEMbIX 6e3 NpeBapHTEIBHOrO Hamps-
JXEHHA apMaTyphl, NOCNEAHUNA WieH B mpaBoii yacTH dopmynsl (76) momyckaer-
CAl MPHHKMATD PaBHBIM HYJIIO.

B ¢opmyne (76) :

¥ s — K03 UIMEHT, YUHTHIBAIOIMI BIIHAHME IJIMTENBHOCTH HEACTBHA
Harpy3KH H npHHMMaemblii o Ta6n. 36 CHuII 2.03.01-84;
es, tor — M. opmyny (74) ;

Rpy, serWpi
Pm =
™" [tM, M|’ an
HO He Gonee 1.

3necs Wy — cM. dopmyny (138) CHull 2.03.01-84, nomyckaercss NpHHMMATh
no gopmyre (58);
M, uM,p —cm. 0. 4.5 CHull 2.03.01-84 ¥ 1. 4.2, npy 3TOM 32 NOJIOKHTENb-
Hble PHMHUMAIOTCA MOMEHTbI, BLI3bIBAIOLHE PACTSOKEHHE B apMa-
Type S.
IinsA ogHOCIORHBIX KOHCTPYKUMI H3 ssyercToro GeToHa (6e3 mpemBapHTeNbHO-
IO HaNpsHKEHMs) 3HaueHHe Y BLIUHCIIACTCA NO hopmyne

M
Ys=05+ ‘le- (78)

¥ — k03bdHIMEHT, NPHHHMAEMBIH PaBHBIM:
NpH HENpPONOKHTEJILHOM HAEHCTBHH HArpy3KH VI apMaTyphl:
nepHomueckorqQ npoduns — 0,6;
ragKon -0,7;
NpH MPOJOKHTENILHOM JEHCTBHH HATPY3KH He3aBHCHMO OT IpO-
¢una apmarypnr — 0.8.
M., — MOMEHT, BOCTIpHHHMaeMblii CCueHHEM IIEMEHTa H3 pacuera Mo
NPOYHOCTH NPH PAaCUETHBIX CONMPOTHBIICHHAX APMATYPHI H Gemﬂa
ISt TipeneNIbHbIX COCTOSIHHA BTOPO#H IpYIIIBI.

4.10(4.30) . ITonHasa KpHUBH3HA rl_ IJIA YYacTKa C TpEUMHAMM B PacTAHYTOH

30He [OMKHA ONpeNeNAThCA o Gopmyne
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1= (—)n"( ),+( )—( ) (79)

rae (17), - xplmuaua OT HENpOJONKHMTEILHOTO ACHCTBHA BCel HArpy3KH, Ha
KOTOPYIO NPOH3BOAUTCA pacHer Mo ReopMalMaM COTNIacHO yKa-
3ammamM n. 1.20 CHnII 2.03.01-84;

(Tl), — KPHBH3HA OT HeNpPOAOJIKHUTEJILHOTO AeHCTBUA NOCTOAHHDIX K MIHK-
TEJIBHbIX Harpy3oK;

(—L), — KpHMBH3Ha OT NMPOAOJKHTENBHOTO MEHCTBHA NOCTOAHHBIX H JUIH-
TENBbHBIX HAarpy30K;

(—)4 — KpHBH3Ha, OGYCJIORNIEHHaA BHITHGOM 31eMeHTa BCIIEICTBHE ycaj:
KH U NoJn3yyecTn GeToOHA OT YCHIHSA NpeABapHTESILHOTO OGXaTHA
¥ onpenenseMas no dopmyne (158) c yyerom yxasammii m. 4.25
CHulI 2.03.01-84.

Kpususust (—,l.— s (—L )2 H (—l-)3 onpenensercs no ¢opmyne (69), npu

3T0M (——), H (—)2 BBIYHCIIAIOT IIPH 3HAYEHMAX Vs M ¥, OTBEYAIOLMX HENPOAO-
KHTEJILHOMY [eICTBHIO HAarpyskH, a (—)3 — TpH 3HaveHHAX Vs u », omelmo-

LMX MPOAOIIKHTENBHOMY AeHCTBHIO Harpy3kH. Eciin 3HaueHus (——), H (—)3
0Ka3bIBalOTCA OTPHLUATEIILHBIMH, TO OHH IPHHHMAIOTCA PABHBIMH HYIIIO.

Onpenesnenne nporuton

4.11(4.31). Nporu6 f,,, o6ycnosnenHbiit nedopmaumeds narnGa, onpenenser-

ca no popmynam:
1
T = [T (el (80)

fm=mGDP @1

rae ll_lx — H3ruGalonmii MOMEHT B CEUCHHH X OT ACHCTBHA eIHHMYHOM CHIIbI,
TPHWIOXKEHHOMH N0 HANpaBJIEHHI0 HCKOMOTO NEPEMEILICHHA 3IeMEH-
Ta B CEYEHHH X MO [YIHHE NpPOJIETa, VIS KOTOPOro ONpenensaercs
nporuG;
(——)x — NMOJIHaf KPHBHM3HA NIEMEHTa B CCYCHHH X or Harpy3KH, p1 KOTO-
poit onpenensercs Mporu0; 3HauYCHUs ( 7 )x OnpenensiorcA no

dopmyne (79), 3HaK NMPHHHMACTCA B COOTBETCTBHH C 3MOpOH
KPHBH3HbI;
me— Koaq)cbnuuem, 3aBMCAIMIA OT XapaKTepa 3arpyeHus, TpUHHMae-
Mblii 110 Ta6n. 4 npu. 3;
! — pacueTHbIH niponeT H3ruGaeMoro eMeNTa.



Jnsa u3rnGaeMbIX J1€MEHTOB NOCTOAHHOro ceueHus Ge3 mpeaBapHUTENLHOrO
HaNpsOKEHMA apMAaTYpPhbl, HMEIOIMX TPEIMHBI HA KKIAOM YJYACTKe, B Npefienax
KOTOpOroO M3rubalomii MOMEHT He MEHAET 3HAKa, KPUBU3HY NONYCKAEICA BhI-
GMCnATh AJIA Haubonee HaNpKEHHOrO CeYCHMA, MPUHMMAA KPHUBH3HY A OC-
TATBHBIX CEYEHMH TAKOro y4acTKa H3MEHAIOIEHCA NPONOPUHORATILHO 3HAYeHNAM
n3ruGarowmero MOMEHTa.

5. KOHCTPYKTHBHbIE TPEBOBAHHA

5.1(5.1). Ilpu npoexTHpOBaHUH GETOHHBIX M XeJe30GEeTOHHRIX KOHCTPYKIMI
mia obecrieyeHHsT YCIIOBHIt HX M3roToBJIeHNsA, TpeGyeMoOll ONTOBEYHOCTH H COB-
MecTHO#H paBoTsl apMarypbl H GeTOHa HAIIEXHT BBUIOJIHATb KOHCTPYKTHBHbLIE
TpeGOBaNMA, HAIOXKEeHHbIC B HACTOSMUEM pa3fiele.

MMHUMAJTBHBIE PAMEPEI CEYEHUR JJIEMEHTOB

§.2(5.2) . MuBMManbHpie pa3sMepnl CeueHMi GETOHHBIX H JKene306eTOHHBIX
AIEMEHTOB K3 MUeHCThIX GeTOHOB, OnpelienAeMble H3 pacyera Mo [ACACTBYIONMM
YCHJIMSIM H COOTBETCTBYIOLHM TIpyNNaM NpelebHhIX COCTOSHKI, MOIDKHDBI Ha3-
HauaThCsd C YUETOM 3KOHOMMUYECKHX TpeGoBaHWil, HEOGXOMMOCTH yHH(pHKAIMH
onanyGouHnx popM M apMEPOBaHMS, a TAlOKe YCJIOBHA NPHHATON TEXHONOIMH
HM3rOTOBNCHUA KOHCTPYKIMIA.

Kpome TOro, pasmepnt ceyeHHst JIEMEHTOB eNe300eTOHHLIX KOHCTPYKIHI
HOJDKHE! MPUHAMATECH TAKMMHK, YT06h! coGimonanuct TpeGoBaH s B YACTH pacno-
JIOXKEHHA APMATYphl B CeeHHH (TOMILHMHDBI 3aUMTHRIX C1oeB GeToHA, pACCTOAHNA
MEX/Iy CTEePKHAMH ¥ T. 1) A aHKEpOBKH apMaTyphl.

5.3(5.3) . MurumanbHas TonpMHa CGOPHBIX XKeNe306eTOHHbIX INIHT U3 AYEnc-
Thix GETOHOB MO/KHA ONpedeNATbCH H3 YCNOBHA obecnedeHns TpeGoBaHuii K
PACTIOJIONKEHMIO apMaTyph! N0 TONLMHE IWIMTH ¥ coGmoneHna Tpebyer10ii TON-
(IMHBI AWM THBIX CIOEB GeToHa cornacHo m. 5.5,

Iubrocth ly/i cxarbix GeTOHMBIX K Kejie30GeTOHHBIX 3JIEMEHTOB H3 STYEHC-
Thix O€TOHOB clieflyeT npuHUMaTh He Gonee 70.

[lpn NpOeKTHPOBaHHMH KOHCTPYKIMH M3 AYEHCTHIX GeToHOB HeoGXxommmo
n36GeraTh pe3sKOro K3MEHEHHS pa3MepoB ceueHmi 3JIeMEHTOB, 0Gpa3oBaHuA
rHe3l, vYerBepreii, a ecIu e OHY HeH36eXxHB!, TO BCE BXOMAIIME YIB! HOJKHBI
ObITh apMUpOBaHbI.

3ANMTHLIR CJIIOA BETCHA

5.4(5.4). 3ammTHsyi cnofi GeroHa mist paGoveii apMaTyphl HoKeH oGecme-
WBaTh COBMECTHYI0 paGoTy apmarypm ¢ GeToHOM Ha BCeX cramax paGors
KOHCTPYKIMH, a8 TaKiXe 3alUTYy apMaryps! OT BHeWHKX aTMOChEpHbIX, Tem-
NCpaTypHBbIX X T. 1. BO3Mecraeii.
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5.5. TonumHa 3amuTHOTO CNOA GeTOHa NPUHHMAECTCA B COOTBETCTBHH C
n. 5.5 CHull 2.03.01-84 He menee auamerpa paGoueii apMatyphl U He MeHee,
MM:

25 — pna npoponsHOH paGouel apMaTyphl B OQHOCNOMHBIX IEMEHTaX KOH-
CTPYKIHMA M 15 — B ABYXCIOHHBIX IDIMTax TonwuHoi Gonbwe 100 MM npu
pacnonoxxeHuM paGouedi apMaryphl B cJjioe TsXesnoro GeToHa, a Takxe A
apMaTypbl BHYTPEHHHX Neperopofiok IpH Cpe/iHeil INOTHOCTH AYEHCTOro GeToHa
Gonee 1000 xr/m®;

15 — nonA momepevHBIX CTepxHeil CBAapHBIX KApKacoB [UIHT NEPEKpPBITHA U
CTEHOBBIX NaHeJICH;

10 — ona aHKepHO#H apMaTypbI;

B u3rnGaeMbIX M BHEUEHTPEHHO CXKATHIX IEMEHTaX KOHIbBI NMPOMOIBHBIX
cTepXKHeil HEHaNpAraeMOH apMaTypbl HOMXKHBI OTCTOATb OT TOpla IEMEHTa
He Gornee ueM Ha 10 MMm.

5.6. Tonumna 3amMTHOTO CNIOA GeTOHA 1A MpEeABAPHUTENIBHO HAMpPAKEHHBIX
OBYXCIIOMHBIX JJIEMEHTOB H3 syeMCTOro GeToHa Ha y4acTKe 30HbI NepefadH
YCWIHit OT apMaTyphl Ha GeTOH NPHHHMAETCA B COOTBETCTBMM ¢ mm. 5.7 u 5.8
CHulI 2.03.01-84.

MHHHMAJIBHBIE PACCTOAAHHA MEXY CTEPKHAMH APMATYPbHI

5.7(5.11) . PaccrosnnsA B cBeTy Mex/dy CTEPXHAMH apMaTyphl MO BbICOTE
W LIMpHHE CeYeHHsA MOJIXKHbI OGecleuHBaTh COBMECTHYI0 paGoTy apmaTypbi C
6GETOHOM M Ha3HaYaThCA C yYeToM YHoOCTBa YKIANKH M YIUIOTHEHHA GeTOHHOI
CMECH; ISl MpPEABApPHTENILHO HAMPAXKEHHbIX KOHCTPYKUMH [OJIXKHBI TaKkiKe
YYHTBIBATbCA CTENEHb MECTHOrO 0GxaTuaA GeToHa M raGapuTbl HaTAXHOrO oGopy-
DOBaHMA (NOMKPpAaToB, 3aKMMOB M T.I.), a TaKXe BO3MOXHOCTb OBecmeueHus
MPO XO>KJEeHHA IITBIKOBBIX BHGPAaTOPOB.

MuuumansHoe paccTofiiMe B CBETY MeXAY CTEpKHAMH IpPOAONBHOMN CxaToH
apMaTyphl M NpPONONBLHOR PACTAHYTOR apMaTypbi NPUHMMAETCA He MeHee Tpex
IMaMeTpoB H He MeHee 50 MM.

Ilpu cTecHEHHBIX YC/IOBHAX AOMYCKAeTCA pacnonaraTb CTep)KHH apMaTypbl
nonapHo (6e3 3a3opa Mexay HMMH) TakuM oOpa3oMm, urobbl npu GeToHHpoBa-
HHH FOPH3OHTANbHbIE CNIapeHHble CTEPXHH HAXOJWINCh OMH HaJl PYTHM.

M pumeuaHnne. PaccTosHMe B CBCTY MeXAy CTCPXHAMH MEPHOAKYECKOTO Npoduns
NIPHHKMAETCS 110 HOMHHAIIBHPMY AHaMcTpy Ge3 yueTa BhICTYNoB M peGep.

5.8.PaccrosHne Mexay NONEPEYHLIMM AHKEPHBIMH CTEPXHAMH B CBeTy
npuHUMaeTci He MeHee 50 MM; paccTOsiHME OT Havyasia OMACHOH HAaKJIOHHOW
TpelMHbl N0 GIHXKAALIEro pacyeTHOro aHKEPHOro (MOMEPEYHOTO) CTepXKHA
npHHUMaeTca He MeHee 100 MM (uepr. 11).
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Yepr. 11. [IpHmephbl aHKepoOBKH apMaTyphl! IUIHT U3 AYeHcTOro GeToHa Ha ONOPax pacraHy-
TbIX CTepXHekH

a — BapHaHT, fIpH KOTOpoM IBa MW Gonblilee YMCIO pacueTHLIX aHKEPYIOUMX CTepxkHelt,

pacnonaralolMXCcA B mpefenax ONOPHOIO y4acTKa, NPUBApMBAaOT ¢ ORHOA CTOPOHRI npo-

HONBHBIX pabouMX CTepXHel; 6 — BapHMaMT, NP KOTOPOM 3TH Xe aHKEepYIOLME CTepHKHH

NPUBapMBAITCA C ABYX CTOPOH MPOROABLHBIX paGoumx cTepxHedt; / — pacyeTHbie aHKepywO-
e CTePXHH; 2 — HAKNOHHAA TpelMHa

AHKEPOBKA APMATYPbI

5.9. AnkepoBKa apMaTypbl, pacnioNloXeHHO# B T/DKeNoM ¢JIoe GeToHa ABYX-
C/IOMHBIX JNTEMEHTOB KOHCTPYKIMH, MPOU3BOOUTCA B COOTBETCTBMH C M. 5.13—
5.15 CHHII 2.03.01-84.

AHxepoBka pabGoueit apMaTypbl, pacnojiOXeHHOH B ONHOC/IOMHBIX J1eMeH-
TaX KOHCTPYKLUMH, MPON3BOMAMTCA C TNOMOLUBI0O NMPHBapeHHBIX K Hel nonepev-
HBIX CTEPXKHeH.

Uncnio ¥ AMaMeTp aHKepYIOIMX MHoMepeyHbIX CTepxHeil olnpelenserca pac-
YeTOM B COOTBETCTBHH C TPeGOBaHHAMM, HAT0XeHHbIMHY B M. 3.27-3.28,

Hajinentioe mo pacueTy uMcflo aHKepyIOWMX MOMEPEYHbIX CTep)KHeH pa3me-
IMAaEeTCA Ha YYaCTKax OT TOpiia eMeHTa 10 Havyana HauOGoliee onmacHOro HaKJIoOH-
HOro ceveHua (cM. veprt. 11).
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Ilpn 3TOM paccTosHMe MeXay fonepeyHbIMH CTEPXHAMH YCTaHABIIMBAETCA B
COOTBETCTBHH C . 5.8, a paccToAHHE OT KOHUA aHKEpYeMbIX CTepikHeit 10 nep-
BOTO MOMEPEYHOro CTEPXHA NpuHUMaeTca He Gonee 10 mm.

B npenenax onopHoro yuacrka u3rn6aemMbix J71eMEHTOB (3a rpaHbio ONOPHI)
pacnonaraeTca He MeHee IByX PacyeTHbIX MOMEPEYHBIX CTCPXKHEH.

IinMHa ONMOpHOrO yYacTKa M3ruOaeMblX 3NIEMEHTOB NMPHHMMAeTCA He MeHee
1/100 ux mIHHBI M He MeHee 7 cM.

Ecntn no pacwery ycTraHOBKa NoRepevyHbIX aHKEpHBIX CTepXHeil He Tpeby-
ercs, TO MO KOHCTPYKTHBHBIM TpeGOBaHHAM K KaXIOMy NpONOIbBHOMY
CTepXHIO PHBapHBaeTCA XOTA Obl OMH NMOMNepeyHblH aHKePHbIH CTepXKeHb.

Tlpy HeBO3MOXHOCTH BBINIONIHUTL YC/IOBMA HACTOALIETO MNYHKTa, a TaKXe
V1A TIOBBILIEHMA CTEMEHM HAJXeXHOCTH 33/IeNIKH KOHUOB PacTAHYTbIX paboumx
cTepxHeii (ecu 310 TpeGyeTcs MO pacueTy) Ha MX KOHHAX NpedycMaTpHBAIOTCA
crielManbHble aHKepbl, YCTaHAaB/IMBaeMble MO pacueTy Ha cMATHe GeToHa mon
aHKepaMH.

5.10(5.15). lna obecreuenA aHKEPOBKH BCeX MpPOAONBbHBIX CTepXkHeH
apMaTypbl, 3aBOJMMBIX 32 rpaHb ONOPbI, Ha KpafiHMX cBOGOQHBIX ONOpax H3ru-
GaeMBIX J1eMEHTOB ROMKHBI BHIIONHATLCA Clleaylomue TpeGoBaHus :

a) ecnu coGmiomaerca ycnoBue (44), NMHA 3aMycKa pacTAHYTBIX CTepX-
HeH 33 BHYTPEHHIOIO rpaHb CBODOMHOH OMOpHI MOMKHA COCTAaBJIATL He MeHee
5d u He MeHee 7 cM;

6) ecnn ycnoeue (44) He coGmiomaerca, AIMHA 3aNyCKa cTepxHeii 3a BHyT-
PeHHI0N0 YacTh cBOGO/IHO# Onopbl A0NMXKHA GbITh He MeHee 10d.

Ilpu pacnonoXeHuH apMaTyphl B TSXKeJIOM Clloe GeToHa ABYXCIOMHBIX KOH-
CIPYKIii IUIMHA 30HBI aHKEpOBKH [, onpejenserca cornacko n.5.14
CHull 2.03.01-84.

5.11.Y KOHIOB NpeABapHTENIbHO HANPMKEHHBIX ABYXCIOHHBIX WTEMEHTOB
nonxHa ObITb YCTaHOBJIEHa KOHCTPYKTHBHas MOMepeyHas apMarypa, OXBaTbl-
BaloOIAA BCE HAMpATaeMblie CTEPXKHH H BbIMOIHEHHAA B BHAE OTAEIBHBIX CTEPXK-
Heil WIH CeTOK KOPLITOOGpa3HO#H (GopMbl.

Tnomaap ceveHHA MOMEPEYHOH apMaTyphl MOJIXKHA COCTAaBNATbL He MeHee 2 %
TUIOWa/M HaNpAraeMoi apMarTypbl Ha WikHe 2/,, HO He MeHee 50 CM OT rpaHu
OMopBI.

NMPOAOJIbHOE APMHPOBAHHKE JJIEMEHTOB

§.12.ina apMMpOBaHHA WIEMEHTOB KOHCTPYKIMit M3 sueucroro Gerona
HeHanpAraeMoif apMaTypod [OMKHA MNpefyCMATpPHBaTbCA TOJNBKO CBapHas
apMaTypa B BHAE IUIOCKHX CETOK WIH 0GbeMHBIX KapKacoB. ApMaTypa B BHAe
OTHENbHBIX CTep)KHeil HIH BA3aHBIX KapKacoB AONYCKAaeTCA K MPHMEHEHHIO
A paGoTel Ha MeCTHBlE YCWIHA (HanmpuMep, B yrjiax NpoeMoB M T.IL).
YcTpoHCTBO KPIOKOB Ha KOHIAX paGounx cTepxHel He peKOMeHayeTcA.
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5.13. MuHMManbHelii NPOLEHT NponoNbHOM paGovedt apmaTypsl (B NpOueH-
Tax OT IUIOAAM CeYeHHA OGeToHa) Jkene306eTOHHBIX KOHCTPYKLME 13
syeuctoro GeToHAa NpHHAMaeTcA B COOTBETCTBMM ¢ M. 5.16 M TaGn. 38
CHull 2.03.01-84 1 He MeHee:

oA MpOHONbHOA apMaTypbl S B M3rnOaeMbIX M BHEUEHTPEHHO CXKATBIX 3e-
MeHTax NpK pacyeTe Ha OCHOBHble Harpy3ku — 0,05;

TO e, NMPH pacyeTe MO NPOYHOCTH B CBOEH IUIOCKOCTH, a TaKXe Ha coGCTBeH-
HbIlt Bec npH pacnany6bke 1 MoHTake — 0,03

IVIA KOHCTPYKTHBHOW apMatypbl S u S’, ycramasnmBaemoii Ge3 pacuera B
CKaThIX B H3rnbGaeMbix 3nemenrax,— 0,02.

Yucsno crepxHeirt cxaTod H pacTsaHyToil paGovell apMaTyphl B ITTHTaX AONXKHO
6bITh He MeHee Tpex Ha 1 M IMpHHBI IWMTEL. CXaTas apmaTtypa, BBOAMMAA B
pacueT UIEMEHTOB H3 sYeHcTOoro OeToHa kmaccoB BS M Huke, NpUHHMaeTcs
IMaMeTpOM He MeHee 6 MM.

5.14. B coorsercreuy ¢ 1. 5.17 CHml 2.03.01-84 B oqHOCNIOAHBIX JIEMEHTAX
M3 AYEHCTOro GeTOHa MaKCHMAIbHbIH hdaMeTp paGoueit apmaTyphl He OOJKEH
npeBbILaTh, MM: 16 — npu Getone xnaccoB B10 u Hmke u 20 — npu Getone
Knaccos B12,5 u Bbiue.

NONEPEYHOE APMHPOBAHHME JJIEMEHTOB

5.15(522).Y Bcex noBepxHOCTeil iene3o0eTOHHbIX 3€MEHTOB, BGIU3K
KOTOPBbIX CTaBHTCA NMPOMOJIbHAA apMaTypa, NpefyCcMAaTpHBaeTCH TaKXKe nomnepey-
Has apMaTypa, OXBaTbIBAIOLIAA KPafHHE MPOAOJIbHbIE CTePXKHH.

PacctosiHue MexXay CTepXHAMH MONEPEeYHOH apMaTyphl, yCTaHaBJIWBaeMO#H
KOHCTPYKTHBHO Napajile/IbHO NOBEPXHOCTAM IUIHT B MeXRY NonepeyHoi apma-
Typoii B BHOE BEPTHKAILHBIX XOMYTOB B IUIMTax W MaHeJfAX, JOJDKHO ObITh He
Gonee 600 MM H He Gomnee yIBOEHHOH IUMPHHBI FPaHH EMEHTA.

B cTeHoBbIX NaHensax BbicoToW Gonee 600 MM AOMYCKAaeTCA YBENTHUMBATDH
PacCTOAHHE MEXAY KOHCTPYKTHBHBIMH BEPTHKANbHBIMH CTEPXHAMH B LIEHTpe
nposera (Ha paccrosnue 1/4 or onop) o 1200 Mm.

IIpn apMHpOBaHMHM 371€MEHTOB KapKacaMH-IECEHKAMH DPacCTOSIHHE MeXIy
noTepeYHbIMH KOHCTPYKTHUBHBIMU CTep)XKHAMH B KapKacaX HOJMKHO ObiTb He
Gonee yIBOEHHO#M BBICOTbI NMOMEPEYHOTO CTEpPikHsA, He Oostee S00 MM u He Gonee

d.

5.16. Pacctosiue Mex/y CT€pXHAMH MONEpPEYHOH apMaTypbl, onpeaesiseMoe
pacyeToM Ha NOMepeYHylo0 CWIY, YCTAHaBJIHBAETCHA B COOTBETCTBHH C ITHM pac-
4eTOM, HO He MeHee YKa3aHHOTO B 1. 5.15.

5.17. B OBYXCIOHHBIX AYEHCTOOCTOHHBIX FIEMEHTaX NOMEPEYHY0 apMarypy,
YCTaHaBNIMBAeMYI0 HAa COBHI MEXAY ABYMA CJIOSAMM, PEKOMEHIYeTCs BbINon-
HATb BEPTHKAILHONK B cllyyae npodwinpoBaHHOH (peGpHCTOii) MOBEPXHOCTH
CONpSXKEHUA HUXKHErO keNne306eTOHHOrO CIIOS M HaK/IOHHOH B Ciiyvae TIIaKoi
NIOBEPXHOCTH CONPSUKEHHUL.
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CBAPHBIE COEAHHEHHA APMATYPB

5.18. YcrpoiictBo cTBIKOB paGoueif apMaTypbl BHaxnecTky Ge3 cBapkH, a
TaKxKe OGpbIB cTepxHeit paGoueli apMaTyph! B mposiere H3rHGaembix nemeH-
TOB H MO BbICOTE€ BHELEHTPEHHO CXKATBIX JJIEMEHTOB M3 AYEHCTOro GeroHa He
pexomeHmyeTcH.

Jonmyckaercs CTbIKOBaHHe CBapHBIX CETOK BHaXJIECTKY He B paGouem Hampas-
neHwH (HanpxMep, B MOTIEPEYHOM VI GAIOUHBIX PeGPHCTHIX H IUIOCKHX IUIHT) .

5.19. CBapHble coemuHeHHA apMaTypbl H 3aKNafHBIX feTalell B KOHCTPYK-
IMAX H3 sueHCTOro GeTroHa NpPOM3BOAAT B COOTBETCTBMH ¢ nm. 5.32-541
CHuII 2.03.01-84.

CTBIKH 3JTEMEHTOB CEOPHLIX KOHCTPYKIM#A

§.20. CTbikM CGOpDHBIX 3/1EMEHTOB U3 SYEHCTBIX GETOHOB BBIMOJIHMIOTCA C
y4yeToM TpeGoBaHuit nn. 5.42-5.45 CHull 2.03.01-84.

OTAE/IbHME KOHCTPYKTHBHBIE TPEBOBAHHA

5.21.1lpy NpPOEKTHPOBAHHH OFHOCIOWHBIX 3VIEMEHTOB KOHCTPYKIMH M3
fYEUCTHIX GeTOHOB HeOGXOAMMO BBINONHATH KOHCTPYKTHBHBIE TpeGOBaHMA
B COOTBeTCTBMM C mm. 547-5.52 CHull 2.03.0184, npu mpoeKTHPOBAHHH
OBYXCNOMHBIX MNPENBAPHTENIBHO HANMPAXKEHHBIX KOHCTPYKUMiA TpeGOBaHHR
nmn. 5.53,5.57,5.58,5.61 CHull 2.03.01-84.

§.22. MuHuManbHaA wHpyHa (QUIHHA) MPOCTEHKOB B KPYMHOGNOYHBIX 3Ma-
HMAX H3 AYEHCTOOETOHHBIX 37IeMEHTOB MPHHMMaeTCA He MeHee 50 cM B Hecy-
umx ¥ He MeHee 40 CM B CaMOHECYIIMX CTEHaX; B CAMOHECYLIHX CTEHOBBIX
naHeNAX M3 sAvencroro GeroHa pa3sMepoM HA KOMHATy PeKOMEHIyeTcs MHMHH-
ManbHas LIHpHHa nmpocreHka 50 cM.

5.23. CreHoBBI¢ NaHeNM BBICOTOH B OJIHH 3TaX MPH HAJIMYMM B HUX MPOEMOB
creflyeT apMHpOBaTh KapKacoM M0 KOHTYpY IPOEMOB.

5.24. Tlpu ycrpo#icrBe B MaHeNAX YCTYNOB MUIA OMMPaHHUA HAa HUX NMepeMbIyeK
YCTYNbI IOJDKHBI 8pPMHMpPOBAarTbCA OBYMA CTEPKHAMH HIH CETKaMH; OHaMeTp
CTep)Hei NpUHUMaeTcA He MeHee 8 MM.

§.25. Ycunenme ONOpHBIX CeveHHUH BHEHEHTPEHHO CXATHIX 37IEMEHTOB KOHCT-
PYKTHBHOH apMarypoil OCYILECTBISETCA YCTAaHOBKOH y TOplia 3/IeMeHTa CBap-
HBIX CETOK YHCIIOM He MeHee [IBYX MpPH PacCTOAHHAX MeXIY HHMH IO BbICOTe
He Gonee 7 cm. JInameTp cTepkHeil NpUHHMaeTCA He MeHee 4 MM, pa3Mep sueii-
KH — He MeHee 7 CM, TOJIIMHA 3aLUMTHOTO CJIOA CETKH Y TOPLOB NAHETH OOMIKHA
6biTh He Gonee 20 MMm.
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TNPWIOKEHHUE 1

PA3HOBUIHOCTHU AYEUCTbIX BETOHOB

Cornacio I'OCT 25485-82 GeToHBI NOMPasfe/AOTCA NO YCIOBHAM TBeple-
HUs, BUIAM NopooGpa3oBaHuA ¥ BUAAM BSDKYIMX ¥ KPEMHE3EMHCTbIX KOMIIO-
HEHTOB.

Ilo ycnoBuaM TBepAcHHUA OHM MOAPA3AENAOTCA HAa ABTOKIIaBHbIE (TBEpleio-
IMe B Cpelle HACBIEHHOrO BOASHOTO napa NpH [aBlieHWM Bbille arMocdep-
HOro) W Ha HeaBTOKJIaBHble, TBep/elolMe NpH aTMOochepHOM [IaB/IeHHH B Mapo-
BOit cpefie WM IyTeM NpUMEHeHHA dnekTponporpeBa. Inf HeaBTOKJIaBHBIX
AlYeHCTHIX GETOHOB NMPHMEHAETCA TaKKe oGOrpeB ¢ MOMOILLBIO 31eKTPOHArpeBa-
TEJIbHBIX U PYrUX npuGopoB.

[lo Bupy nopooGpa3osareneit, HeOGXOOUMBIX IR CO3MAHHA MOPHCTOM CTPYK-
TYpBl, AYeHCTbIE GeTOHBI MOOpPa3MenAlTCA Ha ra306eToHb! (BCNyuyMBaeMble NpH
MOMOLH 2JIIOMHHHEBON MyApHI) U Ha NEHOGETOHBI, H3TOTOBJAEMbIE C MOMOILBIO
Pa3NTMYHBIX NeHOOOpa3oBaTeneH.

B kavecTBe KpeMHE3eMHCTOr0 KOMIOHEHTa MPHMEHAITCA TOHKOMOJIOThbIE
KBapLeBble WIHM MNOJMEBOUINAaTHbIE NMECKH H 30/Ibl TEIUIOBBIX 3JIEKTPOCTAHLMHA,
a TaKoke Apyrue BTOpHUHbIE NPOAYKThl (OTXOMBI) MPOMBILLIEHHOCTH.

IIpuMeHAIOTCA cneylole BHAbI OCHOBHBIX BSDKYIUMX: UEMEHTHOE, H3BECT-
KOBOEe, CMeHIaHHOe (LeMEHTHO-H3BECTKOBOE), CNIAHLE30NbHOe (M3 BBICOKO-
OCHOBHBIX 30J1) M uUTakoBoe. JIpyrue COYETaHMA 3THX BHOOB BSDKYLUMX, a
TAKXKe TMMCa, ILENOUH H OCHOBHBIX XMMHYECKHX N0GaBOK periaMeHTHpYIOTCA
Uncrpykumeit 10 H3roTOBNEHMIO H3Menui u3 Avencroro Gerona (CH 277—80).

B COOTBETCTBMM C YKa3aHHbIMH NATHI0 OCHOBHBIMM BHOAMH BSDKYLMX H
NpH PajTHYHBIX COYETAHMAX MX C OCHOBHBIMH KPEMHE3eMHCTHIMH KOMIIOHEH-
TaMK (necox WiKM 30/12) K mopooGpa3oBaTenAMM (ra3 WM NEHa) PaITHYAlOTCA
cliefyiolMe NATh IPYNN OCHOBHBIX Pa3HOBMOHOCTEH COBPEMEHHBIX SMYEHCTBHIX
GeToHOB:

Ha LEMEHTHOM BDKYILieM, B TOM uHcle C A06aBKkoi H3BecrH (rasoberom,
neHo6eTOH, ra303006eTOH 1 NeH030/106eToH) ;

Ha M3BeCTKOBOM (CHIMKATHOM) BSDKYyLIeM, B TOM uHcne ¢ no6askoii rumca,
IeMeHTa WK 1taKa (Fa3’0CHIHKAT, TEHOCHINKAT, ra3030/I0CHIMKAT, Fra30CHIM-
KaJIBLMT) ;

Ha CMeUIaHHOM (W3BECTKOBO-UEMEHTHOM) BMDKYUEM, B TOM UHCHeE ¢ 106aB-
Koit uulaka (ra3ocwIMKaroGeToH, ra3030JI0CWIHKAaTOOeTOH, MEHOCHIHIATO-
GeToH 1 Ap.) ;

Ha IIJIaKOBOM BsDKyIleM (B BHIE MOJIOTOrO IpaHyJMPOBAHHOrO LIIAKa)
B COYETaHHH C M3BECTHIO, TMIICOM WIH IIEN0YbI0 (ra30UUTaK06ETOH, NEHOLIAKO-
GeToH, ra3030/01L1aK0GeToH ¥ Ap.) ;
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Ha CJIAHUE30JIbHOM BSDKYLIEM B BHAE BBICOKOOCHOBHOH 30/bl (Ta3’ocnaHue-
30106eTOH ¥ NEHOCNAaHLIE30/100€TOH) .

Ha3sBaHHA OCHOBHBIX DPa3sHOBHOHOCTEH AYEHCTHIX GETOHOB MpPHBCAEHHI B
Talnm. 1.

TaGnuya l

CoxpalileHHoe Ha3BaHHe Kpemuesemuctoifi| [lopoobBpa3sonatens
KOMNOHEHT

Ha yemenrnom ssaxcywem

T'aszoGeron Tlecok Faszoo6pa3oBarensb
I'aso3zonoberox 3ona TIC ”

TNenoGeron Mecok lleHoo6Gpasonarenn
MNenosonoberon 3ona TIC ”

He u38ecTK0BOM (CUAUKATHOM) 8AXCYUIEM
I'asocunuxar Hecox I'a3zoo6pa3oBarensb
HNenocunukar ” TMenooGpa3oBarens
T'asosonocunuxar 3ona TIC razoo6pa3oBarens
Tlenozonocunukar To xe TeHooGpa3oBaTens
TazocknuKanbuur' Mecox T'asoobpa3osarens
Ha cmewuannom (u36eCTKOBO-YEMERTHOM) GRICYUjEM
TaszocunnkaroGeroH Necox T'azoo6pa3oparens
MenocunukaroGeron ” Menoo6pa3osarens
lasocunukxatToGeToH 3ona T3C l'azoo6pasosarendb
leno3onocunukaroberon To xe MexooGpazopatens
Ha waaxoeom eaxcyuyem
Tasomnaxo6Geror Mecok Ta3zooGpa3oBarents
TenoumaxkoGeron ” IeHooGpazoBarenn
Tazomnako3sonoberox 3ona TAC la3zooGpa3osarens
[lenommnaxo3onoGeron To xe HMexooGpa3zonarens
Ha cnanye3onsiom (GbicOKOOCROBROM) 8XYUIEM

lasocnanuelonoGeron Tlecok la3ooGpasoBarens
TNeHocnanuesono6eron v TenooGpa3zorarenn

! Ha razocumuxansuut I"OCT 25485 —82 ne pacnpocrpansercs.

W3 3tux pasHoBuaHOCTEll B KayecTBe HEaBTOK/IABHBIX PEKOMCHIYIOTCH B
OCHOBHOM AYEUCTble GETOHDbI Ha MEMEHTHOM H LUTAKOBOM BAKYILEM: ra306eToH
M nenobeTon, ra3o3onoberoH, neHo3ono6eroH, ra3onuIaKobeToH U T. .

YKasaHubii B TaGiiHUeE Ia30CWIMKANBUNT SBNACTCA PasHOBHOHOCTHIO ra3o-
cwinkara. OH OTIMYaeTCA OT ra30CKINKATa CHOCOGOM NIOMOJA MecKa — B [e3HH-
Terparope BMecTo 0ObIMHO# IapoBoit Menbhunbi. BenepcrBue Gonee rpy6oro
NMOMOJIa NIECKAa B [E3HMHTErpaTope ra3oCHTHKaNbUMT ARIACTCA Gosee TAXENBIM
MaTEepPHAJIOM, UeM ra30CH/INKAT.
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PazHOBMOHOCTH siueMCTBIX OGETOHOB MO OGAcCTAM NMpHMEHeHUs (110 Ha3Ha-
YCHHI0), MNPOYHOCTH M CpelHcH TIUIOTHOCTH TaKXe persiaMeHTHpYIoTCS
I'OCT 25485-82. B I'OCTe ykasaHo, 4TO aBTOKJIaBHble GETOHBI CO CpenHei
wiotHocThio D300 (1300) u D400 (IMn400) asnsiorcsa TeUION30NAUMOHHBIMH,
6eTons ¢ nnotHocTio 0T DSO0 (I111500) mo D900 ([1n1900) — KOHCTPYKUHOHHO-
TEIUTOM30NALMOHHBIMH, a oT D1000 ([1n1000) mo D1200 (Tn1200) - KoHcT-
PYKLUMOHHBIMH.

Ilns KKNO#t U3 ITHX IIOTHOCTEH [UIA aBTOK/IaBHBIX GETOHOB NpPeyCMOTPEHO
TPH KJ1acca GeToOHa NO NPOYHOCTH Ha Ckare B (Tpu Mapku Getona M no npou-
HOCTH Ha CXKaTHe) , KOTopble TOJDKHBI 0GecneuHBaThCA 3aBOJIAMH.

Ins HeaBTOKIIABHBIX AYeHCTbIX GETOHOB NpelycMOTpeHa rpajauMs Ha JBe
Pa3sHOBHIHOCTH MO NPOYHOCTH, KOTOpbIe YaCTHYHO COBIANAIOT C NMPOYHOCTAMH
aBTOKJIaBHbIX AYEHCTBIX GETOHOB.

PazsHOBMAHOCTH KOHCTPYKUMOHHO-TEIUIOM3ONAUMOHHBIX H KOHCTPYKIHOHHBIX
siyeucThiX GeTOHOB NpHBedEcHL B Ta0n. 2.

Tabnuua 2

Mapku GeToHa o Mapku GeToHOB 1O NPOYHOCTH NPH oceBOM CxaTtur (M) u Knacch
cpeaHe#t miort- 1o NPOMHOCTH Ha cxkaTHe (B) ans GeToHoB
Hoct D (In)

aBTOKJIaBHbIX aBTOKJIABHBIX H TIPEHMYLLCCTBEHHO
HCAaBTOKNIaBHBIX HEaBTOK/IaBHLIX
MapkKa KJace Mapka KJracc Mapka KJilacc
1 2 3 4 5 6 7

Kouncrpyxyuonuno-rennouszonayuonhvie 6eronot

500 M2s B1S M15 Bl - -
600 M35 B2.,5 M25 BL,S M1s Bl
700 M50 B3,5 M35 B2,5 M2§ B1,S
800 M75 BS Ms0 B3,S M3$ B2,5
900 M100 B7.,5 M7s BS M50 B3,5
Koncrpyxyuonnvie 6eronst
1000 M150 B10 M100 B7,S M75 BS
1100 M200 B1S M150 B10 M100 B7,5
1200 - - M200 B1S M150 B10

JlaHHasA rpafauMs aBTOKJIABHBIX AYEHCTHIX GETOHOB Ha TpH PasHOBHIHOCTH
A0 MPOMHOCTH Ha CXATHE XapaKTepu3yeT TEXHOJNOTHYECKHH YpOBEHB KaKEOro
NpeXNPHATHA, BHA H KaYeCTBO HCXOIHOTO ChIpHAL.

Jlna nepenoBblX NpennpHATHIA, BhINYCKAOUIMX KOHCTPYKIMH M3 aBTOKJaB-
HBIX AYEHCTbIX GETOHOB, PEKOMEHAYETCA MPOEKTHPOBATh HX B pacyeTe Ha NOBbI-
LIeHHble KMacch! (MAapKH) uiA Kakaod IWIOTHOCTH GeTOHa, NMpHBeleHHbIE B
1671 2 (rpadn: 2 1 3).
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Iins MHOTHX MpennpHATHHA, BHIMYCKAIOWIMX OCBOEHHbIE B HACTOANIEE BpEMA
aBTOKJ/IaBHbIe AYEHCTbIE OeTOHbl OOBIYHOM NPOYHOCTH, CledyeT MPHHHMATD
Knaccel (M Mapku), npuBeneHHsle B T1adn. 2 (rpadet 4 u 5). HeaBrOKIIaBHbIE
sivencToie GeToHbl HM3KMX MpouHocTe# (CM. Tabn. 2) MOryT MCHONB3OBATHCA
JHWb B MAJIOHArpy>KeHHbIX 3JIEMEHTaX, B KOTOpPbIX He TpeGyercsa Gojiee BhiCO-
Kast MPOYHOCTb OeTOHa.

Cornacio FOCT 25485-82, HeaBTOKNaBHble AYEHMCTbie BETOHBI JOJDKHBI CO-
OTBETCTBOBaTb MO NMPOYHOCTH HAa CXaTHE KJlaccam (¥ MapKaM), NpHBENEHHHIM
B NOCJIEAHHX YeTbIpex rpacdax 1abn. 2.

3aJaHHA Ha NPOEKTHPOBAHHE KOHCTPYKUHMH M3 AveHCTbIX DETOHOB BO BCEX
cny4asx HOJDKHbI CONEpXaTb KOHKPETHble YKa3aHMA, Ha NpedNpHATHA Kakoro
TEXHOJIOFHYECKOTO YPOBHSI OPHEHTHPOBAH NaHHbIA NMPOEKT: Ha NpEANPHATHA,
BbINYCKAIOWHE AYEHCTble GeTOHbI NOBBLIIEHHOH, OOBIYHOM WIM NOHKWKEHHOHN
NPOYHOCTH.

TpeGobanua K AveHcTbIM GeTOHaM 10 MOPO3OCTOMKOCTH, MO Ko3ddu-
UMEHTaM TefUIONPOBOIHOCTH M NOPONPOHMUAEMOCTH, a8 TaKX€ MaKCHMalb-
Hble BEJIMYMHbI COPOLMOHHOR BJIAKHOCTH MW YCaAKH MPHHUMATCA IO
I'OCT 25485-82.

IIPUJIOKEHHME 2

PACYET SMEMCTOBETOHHBIX 3JIEMEHTOB NPAMOYT CJIbHOI'O
CEYEHMS HA NEACTBUE CXUMAIOUWEN NPONOILHON CHITbI

Pacuet cxaTbix GETOHHBIX JNIEMEHTOB NPAMOYTOJIBHOIO CeYeHHA (B TOM
YKCIIC aPMUPOBAHHBIX CHMMCTPUYHON KOHCTPYKTHBHOH apMaTypoii) NpH BesH-
wde kcueHtpucureta 0 < ¢y < 0,225/t (em. n. 1.18) u pacyeTHOR UtMHe
ly < 20/, ponyckaetcs NPOM3BOANTS U3 YCIIOBHSA

N<appRpA Yy, )
rae = 0,85 — 1,17 aBTOKNaBHbIX AME€HCTbIX OETOHOB,
= 0,75 — AnA HeaBTOKJIABHBIX AYEUCTBIX GETOHOB;
— nowaab NONepevHOro cevyeHus MeMeHTa;

Yo — KOIPDHUMEHT, YUMTHIBAIOWIMA BIIMAHHE IKCUEHTPHCMTETa U NPHHHU-
MaeMbli paBHbIM

hoo
i

2¢,
Yo = | - p 2, 03}
)

¢Yp — KodbOOUUMEHT, IpHHUMaeMbIH 110 cnelylouieit Tabnuue:
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Koadduumest p;, npu /h
NN
<6 8 10 12 14 16 18 20
0 0,93 0,92 0,91 0,9 0,89 0,88 0,86 0,84
0,5 0,92 0,91 0,90 0,89 0,86 0,82 0,70 0,63
1,0 0,92 0,91 0,89 0,86 0,82 0,76 0,62 0,52

O6o3Rauenun, npunaTHIE 8 TAbauye:
N; — npomonsHas CKWMAlOWAS CWia OT NeACTBHA MOCTOAHHBLIX M IUIHTENbHLIX
Harpyaox;
N - npomonbHad cuiia OT QeHCTBUS BCeX HAarpy3oK (MOCTOAHHBLIX, UIHTENbHBIX H
KPaTKOB PeMCHHEIX) .

Mpumeuanue. IpH npoMexyTouHbix 3Ha%eHuaAx I,/ h u N/ N xoxpduimentst
¢} ONMPENENIAOTCA N0 HHTEPNONALMH.

TNPUJIOXEHHUE 3

TIPUMEPHI PACYETA BETOHHBIX H XEJIE30BETOHHbBIX KOHCTPYKLIHA
H3 SYEUCTBIX BETOHOB

PACYET CKATHIX BETOHHBIX 3JIEMEHTOB

Ipumep 1. Jlansr pasMepbl CEYeHHA CXKATOTO ITEMEHTA BHYTpeHHe# HeCyeH
CTEHBI: LUMPUHA b = ]| M; BBICOTa C2YeHMA B IUIOCKOCTH [AeACTBUA H3rubaiomwero
MomeHTa (TONupHa cteHnr) A = 0,24 M; BbicoTa 31axa H = 2,56 M; HiDKHHe
H BepXHHe ONOphI CTEHH! — LilapHupHble. CTeHa 3aNpOeKTHPOBaHa K3 aBTOKJIAB-
HBIX ra300eTOHHLIX NaHeleil ¢ KOHCTPYKTHBHOM apMaTypoii; ra3o6eToH IUIOTHO-
crbio 800 xr/M° npH Ki1acce GeToHa O MPOVYHOCTH Ha CkaTHe B3,5 (50 xrc/cm?).
PacyerHast yCTaHOBHMBIUAfCA BNaXHOCTh rasoGeroHa 10 % (mo Macce), Brax-
HOCTb ra3o6eToHa npy oTmycke ¢ 3aBoAa 25 % (no Macce).

PacueTHble MPOOOINbHBIE CHIIbI:

OT NOCTOAKHO# H JUIHTENbHOM Harpysok N; = 175,7 kH (17,93 1c);
OT KpaTKOBpeMeHHoi# Harpysku N, = 22,7 xH (2,32 7¢) ;

nonHas npoponsHas cwia N = Ny + Ny, = 1757+ 22,7 = 1984 xkH
(20,24 1c);

3KCUEHTPHCHTET PONONbHOM cHnbl 9 = 0,02 m;

pacueTHas [yiMHa anemeHTa ly = H = 2,56 M.

Tpebyercsi MpoBepHTh HECYIYI0 CMIOCOGHOCTb IEMEHTa CTEHBI B NMPOJIETHOM
CEYCHHH, B CepelHHe BBICOTBI CTEHbI.

Pacuer. [lo rabn. 6 npu kimacce GeToHa No MPOYHOCTH Ha cxkaTHe B3,5
(50 xrc/cM?) Ry = 2,2 MITa (22,4 krc/cm?); nio Ta6i. 7 MpMHHMAIOTCSA Clie-
nylomue Ko3¢ppHUMEHTH ycrioBuit paBotst: v, = 0,85; 75, = 0,90; 74, =
= 0,85. C yveroMm x03dPpuumMeHTOB yCrOBHH paGoThl pacueTHas NMpH3MEHHas
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npownocts  Rp; = Tpy Ypo Ypyy Rp= 08509085 2,2 = 143 Mla

(14,59 krc/em? ). Tubxocts anementa /, : h = 2,56:0,24 = 10,7,
1. Cornacxo n . 3.3 npu ru6GKOCTH h° > 4 He06XOIMMO YUHTHIBATh BIHAHHE

TpOruGoB HA HECYIYI0 CHOCOOGHOCTh MEMEHTa MyTeM YMHOXEHUs IKCUCHTpH-
cHTeTa ey Ha KO3 DHIMEHT 7, BBIMHCIIEHHBII COrNIacHo m. 3.6.

CornacHo 1. 3.6, 1A aBTOKJIAaBHOro ra3oGeroHa kosdpduument f§ = 1,3
OrHoluenne U3rubaoUnx MOMEHTOB

My: M= N;:N = 175,7:198,4 = 0,88.
Ilo popmyne (11)
M
wp= 1+ ﬁTf = 1+1,3-0,88 = 2,14.

CornacHo 1abn. 9 pns knacca GeToHa MO MPOYHOCTH Ha okarue B3,5 MIla
(50 xrc/cm?) u mnoTHocTH GetoHa 800 kr/M°® HauaTbHBLA MOJ1y/Ib YIIpYTOCTH
E = 3400 MIla (34 700 krc/cm?) ;

bh®
12
Coracho 1. 3.6 xoapdmment 5, = e, : h = 0,083,
TTo dopmyne (12)
Se,min = 05 =001 - —001Ry, = 0,5-001-10,7-001-143 =

I =

= 0,001152 m*.

= 0,379; 5, = 0,083 < 5, ,;, = 0,379, mosromy npummmaem §, = 0,379.
Ho ¢opmyne (10)

6,4E, I 0,11 6,4 - 3400 - 1000 - 0,001152
NL" = b +0yl =
el 0,1+5, 2,14 - 2,562

( _oll 0,1) = 5892 xH (60,12 1c).
0,1+ 0,379
Io dopmymne (9)
n= 1 = 1 = 1’508_
N 1984
N, 5892
To popmyne (2)
* ’02' ’

4, = bh(l— 2¢07n )= 1.0,24(1— 1_0#5) = 0,1797 m*.

o ¢opmyne (1) pacuerHast Hecyuras CHOCOGHOCTH 3/1€MEHTA CTEHB!
N. = aRy, 4, = 085-1,43-1000-0,1797 = 218,4 xH (22,29 rc) >
60 > N = 198,40 xH (20,24 1c).



Taxkum o06pa3oM, Hecyulas CHOCOGHOCTh 3N€MEHTa CTeHB! B MNPOJNIETHOM
CEUEeHHH [IOCTATOYHA.
2 Comacno npwi. 2, npu [y :h = 10,71 N;: N = 0,88, koaQuuueHt
= 0,884.
lIomlu IVIOIWab MONePeYHOTo CeueHus paHa A = bh = 1.0,24 = 0,24 M*

o ¢popmyne (2) npun. 2

o = 1 2ep -1 2-0,02 - 0833
0 h 024 s

Ilo ¢opmyne (1) mpwi. 2 Hecymias CNOCOGHOCTb EMEHTA CTEHBI paBHa
N, = ayppRy Ay = 0,85-0,884-1,43-1000-0,24- 0,833 = 214,8xH
(21,921c) > N = 198,4 xH (20,24 1c) .

CrienoBarte/IbHO H B 3TOM Cily4ae HeCylllas ClIOCOGHOCTh CTEHBI B MPONIETHOM
CeYeHHH IOCTATOYHA.

Tipumep 2. aHo: cXaThlii 3NEMeHT BHYTPEHHEH HeCylieH CTeHbI M3 raso-
Getona mrotHocThio D800 xr/m>, kmacc GeToHa MO NMPOYHOCTH Ha CXKartue
B3,5 (50 krc/cM?); aneMeHT cTeHsl WMpuHO# b = 1M M TomumMHO# 0,24 M.
Kene3oGeTOHHbIE UIMTHI MEXIYITOKHBIX MEpPeKPHITHA H3 OGBIMHOrO TAKEIOro
6eToHa KJ1aCCA IO MPOTHOCTH Ha cxatne B1S (R4 = 200 xrc/cm?) omupaotca
HA WIEMEHT CTeHH! Ha rnyGuHy d, = d; = 0,1 M. CThIK MEXIY3TKHBIX nepe-
KPHITHH M HeCyWIMX CTeH — MmiaTGopMeHHbIH (CM. yepTex nmpwi. 4) ; 'ronuuma
pactBopHoro wBa ¢ = 0,02 M, NPOeKTHas MapKa pactBopa R; = 100 krc/cM?,
3aMOHOJIHUMBAHME NMOJIOCTEH MeX/AY TOPLAMH TaHesell NepeKpLITHI BBHINOIHERO
TKeINM GeTOHOM KJTacca 1o IPOMHOCTH Ha cxkathe B1S (R; = 200 xre/cm?),
R, = 50 xrc/cM®. B onopsom ceuenmn neiictByer Harpyska N = 190 xH
(19,39 1¢).

TpeGyerca mpoBepHTh HeCyulyl0 CNOCOGHOCTb OMOPHOrO CEYeHHA 3JeMEHTa
CTEHOBOH NaHeNH B 30He IUTATGOPMEHHOTO CThIKA.

P a ¢ v e 1. CornacHo m. 3.6, B oNOpHOM cevueHnn ko3¢ duument n = 1,0. Pac-
YeT BRINOJIHACM B COOTBETCTBHH C M. 3 mpui. 4.

Ilo dopmyne (4) npun. 4, koapduimeHT X; paBeH

0,02
= 14— 32-—-+ 32——-04 =14-3 +
h ( ) R ? 024 0,24

( 002 -o)]/ 19 - o94s.
024

KoapdummeHnt u, no popmyne (3) npnun. 4 paseH

wy = af1- —ﬂ‘;>= 0,945(1— —-%8——)=o,91> 09.

100
02+ —2 02+ ——
R, 2

50
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Io dopmyne (3) npunnmaem p; = 0,9; x; = 1. Kosddummuenr po = n,
n no popmyne (5) paseH
A, R;

w4 e 4] 2] -
nz—0,9[u:—A-—+xz 1- 1 R,

02-1 02-1 ) 200 ]
= 09}09 ——— +1,0{1 - ——— | —— | = 0,825 > 08.
[ 0,24 .1 0,24 -1 200 -_
CornacHo ¢popmyne (5), o = 2 = 08.

Ilo dopmyme (2) ofipenensem

Ay = bh(l- 200 )= 1-0,24(1- = 02m2,

2-0,02-1 )

Hecynryio cnoco6HocTs B OMOpHOM CedeHuH ampepenseM 1o dopmyne (1)
npun. 4 N, = apoR,, 4, = 085-08-143-0,2-1000 = 194,5 xH
(19,85 1c) > N = 190 xH (19,39 1c).

TaxuM 06pa3oM, Hecyllas cNOCOGHOCTh B ONOPHOM CEUCHHH MOCTATOYHA, OHa
BblLUE ACHCTBYIOWICH Harpy3Ku.

PACYET M3THBAEMBIX ¥EJIE30BETOHHBIX 3IEMEHTOB'

Ipumep 3. lana winra noxpuitus nponeroM I = 6 M (ly = 5,9 M), umpu-
Hoit b = 1,5 Mm, BeicoTOR h = 0,24 M ANA NMPOMBILUIEHHBIX 30AHKMA C BIAXHO-
CTbI0 BO3AyXa BHYTpu momeienmii 60 %. Matepnan — aBTOK/aBHbIi ra30GeTOH
MapKK No cpeaHeit motHocti D700 kr/m®, knacca B2,5, cHeroBast Harpyska
mnsa 11 knumatyeckoro paiiona CCCP p = 10 TH/M* (100 xrc/m?). Apma-
Typa Knacca A-ll 3ammmiaerca or Koppo3uMm UeMeHTHO-GHTYMHO# OGMa3Koi.
TpeGyerca paccuuTarh INIMTY NO NpeNebHBIM COCTOAHMAM NepBOH M BTOPO

rpynm.

Onpenenetine HATPY30K H yCHmuH, nefiCTBYIOMEAX Ha IDTHTY

Cobecreennbiii 8ec nOKpbITUR

IInoTHOCTH AYEHCTOro GETOHa C YYETOM PacueTHOM BIIAXKHOCTH AN onpenelie-
HHS COGCTBEHHOTO Beca IUMTHI NpHHMMaerca Mo Ta6n. 3 pasHolt 950 kr/mM>.
Co6ecrpennsiit Bec 1 M2 wmrer 950 - 0,24 = 228 xrc/m? = 22,30 TH/M2.
Macca 3annBxn msos 1,6 TH (16,3 kr).

Macca pyGeponnsoro xospa 2,0 'H (20,4 xr).

Hroro q; = 25,9 TH/M? (265 krc/m?).

! Pacuer u3ruGacMEIX ANeMeHTOB NpHBe/eH B emumuax CH (Mila u TH) 1 B ckobKax —
B RONYCKaeMbIX K NpAMEHEHHI0 eIMHHLAX, He BXxoasumx 8 CH (xarc/cm? u kre) .
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PacueTHas Harpy3ska

q=4q,-12+ p".1,4=259-12+10-14 =
= 45,00 TH/mM? (459 xrc/m?).

Yewsns, neicTByolHe HA IDIHTY IOKPbITHA
IPH pacueTe 110 NepBOMY NPeAeILHOMY COCTOAHHIO

PacueTHbIH MOMERT
gbld _ 450-15-597
8 8
IlonepeuHas cuna
qbl 450-15-59

Q= —= 5 = 199 T'H (2030 krc).

M= = 293,7TH- ™M (299,6 krc - M).

Ycuwmsn, neficTyiolliMe Ha IUINTY NIpH pacuere
1O BTOPOMY MpeaeIbHOMY COCTOSHHIO

TInuThI MOKPBITHI PaCCUMTHIBAKTCA MO Mporn6aM Ha JUIHTENbHbIE U NOCTOAH-
Hble Harpy3KH B cooTBeTcTBuH ¢ M. 1.20 CHull 2.03.01-84.

Cornacio CHuII 11-6-74 — K NMOCTOAHHBIM Harpy3kaM OTHOCHTCH COOCTBeH-
HBIH BeC IUIMTHI, a K AnuTenbHbiM ans 111 knumatuyeckoro paioHa — HOpMaTHB-
Hast CHeroBas HArpy3ka, yMeHbilenHaa Ha 7,0 TH/M? (70 xrc/m?). Takum
o6pa3oM, NpH pacyeTe NpOruGoB Harpyaxa Gyner paBHa

q" = q +(p"=T7) = 259+(10—7) = 28,9 TH/M* (2948 krc/M?).
HopMaTtHBHbLIH MOMEHT NpH pacyeTe nporuGos

289-1,5-59 _

M" = s = 188,6 T'H - M (1924 xrc - M).

PacueTHile H HOpMaTHBHbIC CONPOTHRIIEHHA
suencroro Gerona H apMaTyph

PacueTHble M HOpMaTHBHbIE COMPOTHBIICHHA MOJDKHBI OBITH Ha3HAYeHBI ¢ yye-
TOM YCTaHOBMBILEHCA BJaXHOCTH ra300eToHa B COOTBETICTBHH C Tabin. 1 Hacrod-
mero IocoGus, cornacHo KOTOpO# B KOHCTPYKIMH MOKPLITHH AYeHCTbIe GeTOHBI,
H3rOTOBJIEHHBIE Ha Necke, HMEIOT PaCYeTHYI0 YCTAHOBHBIIYIOCS BIIQXHOCTD 15 %.

PacyerHbie compoTHBIeHHA OeTOHA, NMpuHMMaembie no TaGn. 4 u 6 HacTos-
miero Ioco6us, momkHb! GbITh YMHOXEHB! Ha KO3 HIUMEHTbI YCIOBHIi paGoThl,
YUHTBIBAIOIIME JUINTENIBHOCTh ACHCTBHS HATPY3KH 7,, M BIaXHOCT razobeToHa
The MO 1a6n. 7. Ilpn pacyere no NEpBOMY NpeAesIibBHOMY COCTOSHHIO C Y4eTOM
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ko3¢ duumMeHTOB ycnosui paborel v,, = 0,85; 7v,, = 0,95 (no nHrepnons-
UMK IS BNAXHOCTH 15 %) pacueTHble CONPOTHB/IEHHA PaBHbI:

R, = 1,6-0,85-0,95 = 1,25 MIla (12,75 krc/em?) ;

Ry, = 0,14.085-095 = 0,109 MIa (0,111 xrc/cm?).

Ilpu pacuere no BTOpOMY NpeNeNIbHOMY COCTOAHMIO C yYeToM KObdHUHeH-
TOB ycnosu#t pabotet v,, = 1,0; v, = 0,95 pacuetHnie conmpoTHRIEHHA
PaBHbI:

Ry ser = 2,4:0,95 = 2,23 Mla (22,8 krc/cm?);
Ry, ser = 0,31-0,95 = 0,295 MIla (2,99 krc/cm?).

PacueTHbie conpoTHBICHHA PaCTAHYTOH apMaTyphl Knacca A-II mpusumaloTca

cornacHo 1a6n. 11
R, = 280 MIla (2850 xrc/cm?).

PacyeTHble CONpOTHBIICHHA CXaToil apMaTyphnt Knacca A-II mMoryr GwiTh npu-
uarei: Ry, = 280 MIla (2850 krc/cm?), Tak Kak R, ne npesbuuaer 295 MIla
(3000 xrc/cM?), momycTHMOE pacueTHOE CONpPOTHBIIEHHE CXATOM apMatypnl
s sivencroro GeToHa xiacca B2,5 (cm. Ta6n. 13).

PacueTHoe conpoTHBIieHHe NonepeuHo# apMaryph! mia Gerona wiacca B2,5

npuHUMaeTcs no 1a6n. 13:
R,, = 62,5 Mlla (640 krc/cM?).

Iina Getona knacca B2,5 mapku no cpepneit imorHocts D700 HauanbHbIA
Moaynb ynpyroctd E, npuaumaerci mno T1aGn. 8 papHmm 2500 MIla
(25500 xrc/cm?).

Ina apmarypwt knacca A-Il momyne ympyroct E npuHHMaeTcA paBHBIM
210 000 MITa (2 100 000 xrc/cm?) B cooTBeTcTBHH C TaGuL. 15.

PACYET NMPOYHOCTH 110 HOPMAJ/IbHbIM CEMEHHAM

PacueT npouHoCTH BegeTca ¢ noMoubio Taun. 2.
PaGoyas BhICOTa ceueHusA
d

ho=h-a- 5 = 24-25-05 = 21cm.
OnpepenAeM rpaHuuHyio BBHICOTY CKaTOH 30HK OCTOHa UIA AAHHOTO Kjacca
apmartypsl no popmyne (18)
£ = w = 0,799 = 0,67> 0,6;
1+ OsR (l—%) 280 (l—— 0,7’919)

1+ —
400 400 1

w=a— R, = 08-0,008-1,25 = 0,799,
rne « = 0,8; 8 = 0,008 (cm. 1. 3.12).
[Ipurumaem ¢p = 0,6 B cootBeTcTBMHK C 1. 3.13.
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Ilo 1abn. 2 3t0if rpaHWdHOH BBICOTE COOTBETCTBYeT KOMpduumeur A, =
= 0,42. Onpenensem k03bGUIMEHT A NPH NEHCTBHH PacieTHOrO MOMEHTa

A= M BN _ g36< 042
bh¢ R, 150-21%.1,25
CnepoBatenbho, Mo pacyeTy COkaras apMarypa He Tpebyerca. Ompenmensem
mowaap cevyeHHs pacTAHyToil apMatypsl, TpeGyemoii no npounoctH. Ilo TaGn. 2
Kodpdumnenty Ao = 0,36 cooTBeTcTBYeT KO3bdHUMEHT Yo = 0,765.

M__ - 2810 __ _ g5ya.
YohoR,  0,765-21.280

IpensaputensHuiii pacier mporuGoB moxasan, 910 no Aeopmamuam I0I0-
Iagb CeyeHMA apMaTypbl NOJkHAa GbiTh yBenmueHa Ha 30 % NO CpaBHEHMIO .C
PacyeTHOH IUIOWIaABI0 apMaTypsl NO HPOYHOGTH. IIpHHMMaeM pacTaHyTyIo
pabouylo apmatypy 8 @ 12 A, = 9,05 cm>.

ApMHpOBaHHe IUIMTBI BBINONHAETCA KapKacaMH, KOHCTPYKTHBHAH CXKaTas
apmarypa npuumaerca 8 @ 6 A; = 2,26 cM’.

PACYET IO HAKNIOHHbIM CEMEHHAM

Pacwer npounocTi GeToHa Mexay HAK/IOHHLIMHE TPOIMEAMHE

IpurumaeM nonepeunyio apmarypy @ 4 MM depe3 24 cm Ha 1 Kapkac, Ha
ceuertre 8 @ 4. [Iposepsem ycnosue (34) Hacrosmero [TocoGus.

0 <039, vy Rybho;
210000 1,01
2500 24150
@p = 1-001R, = 1-001-125 = 0987
0<03-1,11-0987-1,25-150-21 = 1294TH > 199TH
(13204 krc¢ > 2030 Krc).

CnepoBarenisHO, NPOYHOCTb GeTOHa MEXAY HAKJIIOHHBIMH TpelLHHAMH [OCTa-
TOYHa.

Py, = I+5ap, =1+5. = 1,11;

Pacver no HAKJIOHHOM TPEINHHE Ha ReficTRie
nonepeuno# CaIb
Ilpu BepTMKANBHBIX XOMYTax MOMepeuHas CHJIA, BOCHpHHMMaeMas HAKIJIOH-
HbIM ceteHueM, onpenensiercst no popmyne O < O, + 0.
o ¢popmynam (42) u (38) serumcnsmem Qg u Q.
YcHnHA B XOMYTax Ha eIHHHITY [UIMHBI 3/1IEMEHTa:
RmAsw 62,5 -1,01

= = = 2,63 I'H/cMm (26,8 xrc/cM) .
T = - - Hjcm (268 xrc/cw)
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TpoexumsA QIMHBI ONACHOM HAKJIOHHOMH TPEeLIHHbE

2 2
N =l[zR,,,bho _ ] /2-0,109-150-21> _ 74 o
Qe 2,63

Cornacko n. 3.24, nna Bermcnenus Q NpuHMMaeM 3HaueHwe ¢ = 2hp =
= 42 cMm.
ITonepeunas cwia, BocnpHHHMaemas GeTOHOM B HaKJIOHHOM CEYeHMH:

_ 2Ry, bhg _ 2-0,109-150-21°
e a2
Qs = d5pCo = 2,64-74 = 195TH (1989 krc) ;
Qp + Q;, = 343+195 = 538 TH > 199 TH (5489 xrc > 2030 krc) .
CrnefoBaTenbHo, NPOYHOCTDH CEYSHUA HR NONEpeuNyIo cHly obecneueHa.

= 343T'H (3500 krc) ;

i i

4’5 A; / A 4,5 Al
’ 08| / ¥ ' of /'1/ /
3,5 - 0,6 3,5 0,6 y
"% o )
3,0 0 ] A = 3,0 9 3 7
2,5 0,2 // 25 0,2
)//v —] » A L] |
2,0 7 // 2,0 V
R 7 0 15 y #a%d BB
i g ST
] 0
1,0 1,0
0,5 0,5
m
053 04 06 08 1012 "' O

my
02 04 06 08 1,0 1,2

Yept. 1. 'padux 3Hauesuit kodpduupmenra  Uepr. 2. Mpadmk anavennit xoadpduupenta
i s BHIYMCIIEHHA NPHBEJEHHONO MOMeHTa  { NS BHIYHCIICHHA NPHBEREHHOIO MOMEHTa
TpeupHooGpasopaius My s pacuera TpeuiHooOpasonanns Mp; np § = 0,2
npotnBoB H3rMbaeMBIX 3JEMEHTOB MPAMO-

yTOonBHOIO CedeHus npu & = 0,1

66



Pacwer mo HaKJIOHHOM TpemmMHe HA HIrHGaloNMA MOMENT

IIna ONpeaecHHA Havana HanboJlee ONAaCHOTO KOCOrO CeueHWs BLMMHCIACM

Mp, ¢ nomoubio rpadmkoB (YepT. 3,4) MO CNERYIOLIMM XapaKTePHCTHKAM
=3 = o125
24

’

L =y

Ag 9,05

« = 24, E, _ 2-905 210000 _ 0.42.
bh E, 150 - 24 2500

Ilo wepr. 3 HaxopUM, YTO Wp, = 0,57;
M, = Wp,bh’R,,, = 0,57.150-24* - 0,109 = 5368TH-c™m

Yepr. 3. I'padmk 3Havemnit Koapduumen-

1@ Wpj And onpeneneHus MoMeHTa NOAB-

nenuss TpeumH Mp; B M3rnGacMuIX Ine-

MEHTaX NpAMOYTONLHOTO CCYCHHH NpH
=0,

(54 777 krc - cm).

Wpi

2,0

1,8

1,6

i,4

1,2

1,0

0,8

0,6
0,4
0,2

0

m,

04 08 1,2 1,6 2,0 24
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Wp ! Yeprt. 4. FpaduK 3HaucHul Koapu-
1.4 uuenta Wy s onpedenchus Mo-
’ MCHTa NOABNICHUA Tpelwt My B U3-
rnGaeMBIX 3NMEMCHTAX NPAMOYIOb
12 . HOTO CeYeHus tipun & = 0,2
’ AS "'l/
L0 As %
» / /
08 A
0'8 ! / 4/ e
0'6 / />0(,4
0,6 )
0,2
0
0,4
0,2
0 w

04 08 12 16 20 24

Mo ¢opmyne (51) onpepmensemM paccTosiHMe OT ONOphl A0 GnmimKaiiuei
HaKJIOHHOM TpeLUMHBI

M, _ 5368
a’ = £ = = 27¢cMm
Q 199

HaxomuM pacueTHoe yCWIMe B TONEPEUHBIX CTEPKHAX, MPUXOMALMXCA Ha
eAKHUILY ANMHDbE NEMEHTA

A 62,5 - 101
q, = R, —2 = > = 2,62 I'H/cMm (26,8 krc/cm).
s
Ilpy nonepeuHbIX CTePXKHAX, PABHOMEPHO pacRpeNesieHHbIX BAONb OCH Jne-
MEeHTa, NMPOeKLMIo MTHHbI HanGosee OMAcHOro HaKJIOHHOTO CeYeHUA Ha OCh 3Jie-
MeHTa onpenensem o ¢opmyie (53)

Ilpu paBHOMEpHO pacmpefielieHHO# Harpyske KoHel HauGonee ONacHOro

CEeYEHHA He MOXET BLIXOOMTH 3a 1/4 nponerta, T.e. ¢ =1/4 —a, =

—27 = 120 cm, 1ak kak 76 < 120 cm, nputiumaem ¢ = 76 cM.
OnpenensieM wu3ruGalomuii MOMEHT, NCHCTBYOLMA B KOHIE HAK/IOHHOM
TpellIMHbI C YYETOM pasrpyXalollero feHCTBHA MOMEHTa, TONbKO OT COGCTBEH-
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HOro B€Ca IUIMTHI, TAK KAaK CHEroBas Harpy3Ka MOXeT JieXXaTb HEpaBHOMEpPHO
H Ha 3TOM YYaCTKeE OTCYTCTBOBaTh

bl gb(a, +¢)? 45-15-59
(a, +c) = LD (0,27+0,76) —

) 2
32-1,5(0,27+0,76)*
_ ( 0.76)  _ 205_25 = 180TH.m = 18000 TH - cm

2
(183 670 krc - cM).
Ana onpepenedus ycwins N,,, Nepenaowerocs Ha aHKepbl MPOJOIbHOM
apmMaTtypbl, BbIYHCIIAEM MOMEHT, BOCNIPUHHMAaeMblil ONepPeYHbIMH CTEPXKHAMH
2 2
¢ 76 )
Mg = ERG A 20 = 4y —5 = 2.62-7— = 7566 TH - cm

W Swilswesw 2
(77204 krc - cM).
OnpenensieM BbiepruBaiolliee yCHIHe B NPOJONIbHBIX CTEPHHAX

M =

M M_, -
N, = sw _ 180007566 _ 579 TH ( 5900 krc).
z 21 -3
Ycunue B 00HOM NPOAONBHOM CTepXHe
579
Ny = 5 = T72TH (736 krc).

IpsanMaemM aHKepOBKY MPOJOJIbHOM apMaTyphl B BHAE ABYX NOMEpPEYHbIX
crepxkHeit nuametpom 1,0 cm. To dopmyne (50) onpenenseM amkepyoiuee
YCHJIHE B NPOAQIILHOM CTEepXKHe:

3 [E
Nyy = Sn,dlR, |/ﬁ + mymg, veo Rpau =
3 /21
=5.2.10%.1.25 —0—00—0 +10-25-10-0,109.27.3,76 =
2500

= §2,2+27 = 79,2TH = 72TH (806 xrc = 734 krc).
AHKepoBKa apMaTypbi oBecneueHa.

PACYET 110 BTOPOMY NPEAEJIbBHOMY COCTOSAHHIO

BBuay TOro, 4T0 KOHCTPYKIMH H3 AYEHCTBIX 6ETOHOB MOTYT HMETb T€XHOJIO-
TUYECKHE TpPeLUMHDbI, pacueT UX MO NporuGaM BLIMOIHACTCA ANA CTaAHH paGoTbI
¢ TpelHHaMH.

Mo ¢opmynam (69)—(75) Haxomum XapaKTCPHCTHKH ISl OIpe/ieIeHHUs
KpPHBH3HbI, TP 3TOM K03 (HUMEHT ¥ npuHuMaeTcs paBHpIM 0,26 mia BrIax-
HOCTH BHYTpH NoMellieHus ot 50 % u Boiwe (cM. TaGn. 17).
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5o _ M _ 18860

bhZ R 150.217 223 0.13;
0 *ph, ser »
A 9,05
= 5 = 2 = 0,00287;
# bhe 150 - 21
E
oo B _ 210000 _ 84;
E, 2500
& . Al _ 8 2,26
oy = 2 = 2:026 = 0,113
f bhe 150 - 21 e
hl
/i
>\=«p(l— )=0,ll3;
! 2k,
14+ 14508+ 0) L4+ 1#5013+0,113)
10un 10 - 0,00287 - 84
=1 =4
2,34
2 ’
S ert € S o13+042
o . _ 21 _
z=hl|ll- ——m | = 21} 1 - =
2(pp t+ £) 2(0,113 +0,42)

= 210,805 = 16,9 cm.

JIina ompepenenust KodpdumenTa Y, HAXOMMM MOMEHT, BOCIPHHUMAEMBIH
ceueHHeM M3 pacueTa IO MPOYHOCTH MpPH PaCHETHBIX COMPOTHBIIEHHAX apMATYphl
1 GeToHa [UIA NpeneNbHBIX COCTOHHA BTOPOH IpYIIBL:

R A
Mg, = Rs,serA: (ho - _"ﬂ—,") =
2bRb, ser

= 280.9,05 (21 - M) = 43660 TH - cm (445 510 xrc - cm);
2-150-2,23

18 860
= 0,5+0,
M, P +03 43 660

HaxonuM KpHBH3HY OT [UIMTENIBHOTO NEHCTBHA YACTH CHErOBOH HATPY3KH
H cOGCTBEHHOIO Beca IVIHThI

Ve = 05+08

= 0,85.
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oM [ U, ¥ ];
r hez EA (ept E)bhoEyv
_l__ 18860 [ 0,85 . 0,7 ]
r 21.169 L 210000-9,05 (0,113+0,420)150-21-2500:0,26
= 53,14[0,447-107® + 0,64 - 1075 ] = 57,76 - 107°.
Ilporu6 onpenensem no popmyne

Sop = m— 2.
m f ’ 0

Io 1a6n. 4 HaxoauM, 4T0 KOIPPHIHEHT me = 1%— s

Sy = —:g“ . 5,77-107% . 5902 = 2,10 cm;

fw 200 <[ |
ly 590 280 200 |°
CnenosartenbHo, NporuG MIMThI MeHbLLE JONYCTHMOTO, YKa3aHHOTO B Tabi. 4
CHull 2.03.01-84.

ONPEAENIEHHE WIHPHHDI PACKPHITHUA TPEUHH

HipHHy pacKpbITHA TpeliHH, HOPMAIBHBIX K NPOMONbHOM OCH JTEMEHTa C
Y4eTOM JUTHTENIBHOTO ICHCTBHA Harpy3KH, onpenensem no ¢popmyine (64) :

a0 = Sopm ';‘ 20(3,5 - 100 u) 3/d.
s
Haxonum HanpskeHHe B pacTAHYTON apMaType OT HOpPMAaTHBHOTO MOMEHTa
n
o= M 18860 _ 1333 Hjem? (1258 krc/om?).
Az, 9,05 - 16,9
roe 6 — xodpdumueHT Mg U3ruGaeMbIX 3MEMEHTOB, HPHHHMAEMbIA
paBibiM 1,0;
¢ — KO3)QHUUMEHT, YUNTHIBAIOWHIA JNIHTENIBHOCTD NERCTBHA HArpy3KH,
paBHBblii 2,5; )
7 — IUIA CTepXHeBO# apMaTypbl Nepropuueckoro npodwia — 1,0;
d — puaMeTp MpPONOJIbHOK apMaTyphl, paBHbIA 12 MM;
u — 0,0287;
Gore = 1-1-25 533 5035 100.0,00287) - 3/77 =
210000

= 0,224 Mm < 0,4 MM,
T.e. MeHblLie JONYCTHMOH IUHPHHB! TpeLinHbI (cM. 1. 1.16).
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Mpumep 4. Ilana creHoBasa maHen» npoietom ! = 6m (lp, = 59mM),
cevernem 120x0,20 M u3 suencroro GeToHa Kinacca no npoyHocth B2,S, mapku
no cpenneii wotHoctt D700 kr/m®.

PaBouyasn apmaTypa nepxommueckoro mpodmns knacca A-ll 10 @ 12 mm
3alMUIEHa OT KOPPO3HH LEMEHTHO-GUTYMHOH OGMa3KOW, pacnofiokeHa CHM-
METPHUHO OTHOCHTENILHO BEPTHKaIbHOM OcH (4eprT. 5)

A, = A] = 5,65 cm?.

Yepr. S. CeveHne cTcHOBOH naHenwu

x:lt‘
| ot
N s
4 RS
o9 \
N
Yr—= - —\——yl
N
= \
A
&
Yt %—}—-—y
xx,\N

BeptHKanbHas Harpy3ka oT coGCTBEHHOro Beca M OKOHHBIX MEPEIUIETOB —
18 'H/m (184 krc/m) . BerpoBas Harpyska — 18 TH/m? (184 krc/m?®).

Tpebyercsi npoBepHTh NMPOYHOCTb CTEHOBOH NaHE/NH NpH ACHCTBHU Ha Hee
u3ruGaiowmx MomenToB M, u M, no obwemy mMetony pacuera.

Onpenenenne ycwimit, ASHCTHYIOMMX HA NaHETb

PacueTHas Harpy3ka OT COGCTBEHHOrO BeCa M BeCa BbILLIENEXKALIUX OKOHHBIX
nepernneron

gy = qen = 18-1,2= 21,6 TH/m (224 xrc/m).
PacueTHblit BepTMKIBHBIA MOMEHT

M 21,6-5,9%
M, = = = 94,0TH - M (959 krc - M) .
8 8
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PacueTHan ropu3oHTaIbHAA HArpy3Ka

4y = qyn = 18-12 = 21,6 TH/M® (220 kre/m?).
PacueTHbIil FOPH3OHTANILHBIA MOMEHT

q,big 21,6-1,2-5,9*

M, = 3 = 5 = 112,8TH -m (1150 krc - M).

PacueTHsie H HOPMATHBHEIE CONPOTHBIICHHA
A4euCcToro GeToHa H apMaTypHI

PacueTHbie COMPOTHBIICHHA HA3HAYAIOTCA C YYeTOM CpefHeil YCTaHOBUBLUeHCA
BJIaXHOCTH siYeHCTOro GetoHa, NMpHHHMaeMO#H HO TaGil. 1, cOrlacHO KOTOpoii B
KOHCTPYKIMAX CTER PacyeTHas yCTaHOBMBILAACA BIIaXKHOCTb paBHa 10 %.

Tlpr 3toit BraxHOCTH KO3(uliueHT ycnosuit pabotst no rabn. 7 v, = 1.
CnepoBaTenbHO pacyeTHOE CONMpoTHBiIeHMe miA Getowa B2,5 nmpuxmmaercsa no
TaGi1. 6 paBHBLIM

R, = 1,6 MIla (16,3 krc/cm?).
PacueTHOe CONPOTHBIIEHHE pacTAHYTOH apMaTypsl kiacca A-IIl — mo ta6n. 13:
R, = 365 MIIa (3750 krc/cm?).

PacuetHOe compoTuBiienue cxarodt apmarypnl knacca A-flI npunumaerca ¢
yueroM ko3p¢pHuMeHTa yCTOBUi paGoThi GeToHa mo TaGn. 13, mpu 3TOM TaKXke
YUMTBIBaETCA KO3 uIMEHT ycnoBHit paGoTst vy, mo Tabn. 14:

Ry, = 2901 = 290 MIla (2950 -1 = 2950 xrc/cm®).

PACYET NMPOYHOCTH

OnpenenseM yrojl HakioHa HEHTPaIBHOM OCH K OCH ¥ — ¥ (CM. ¥epT. 5) Kak
YRpyroro Tena ¢ yueroM apMatypsl no popmyne

M, 1

rae Ix' H l; — MOMEHTHI HHepUMH OTHOCHTENIBHO HEHTPAIbHBIX BEPTHKAILHOMK
H FOPH3OHTANILHOM OCEH ;

3 3
=2 5B g0 2120 444505574
12 E, 12
+84.4,52.30° = 2880000+ 1 148 532+ 341 712 = 4370 244 cm®.
120-20°

ly’ = +84.11,31-7° = 80000 +46551 = 126552 cm®;

12
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11275 4370244
939,6 126 552

Onpenensem BBICOTY CKaTOll 30HBI X MeTOOOM nonGopa. 3ajaeMc x; =
= 210 cM ¥ onpenensAeM OTHOCHTENBHYIO BBICOTY CXaTO#l 30HbI GeTOHa A
KaXoro crepxHs §; no gpopmyne

= 414.

Xi X
E'. = =
ho; a,;itgy + ay;
rae ”y i paccTodHua OT i-ro CTepXHA 10 Haubonee cxaToi CTOPOHbBI CeUEeHHA

ua,; B HalpaBJIeHUH COOTBETCTBEHHO ocelt X u y.

Boruuciennble 3Havenus £; npu x = 210 cM K okoHuaTenbHOM X = 207 cM
npuBedeHbl B Tabn. 1. Ilo 3Havemnam §; onpedenseM HanpsOKeHHE B KaOKAOM
CTepXHe Og;, ISl ITOTO HAJ0 BLMMCIHTb XapaKTEPHUCTHKY CXKaToii 30HBI w MO

¢dopmyne (18)
w=a-pR,=08-0,008-16 = 0,787.
Borumcnsem og; mis Kaxnoro crepxusa no gopmyne (31)

o= _400 . fw _\_ 400 0787 _ .\ _
o I YY) )
1- -« £ ] — lof ¢

1,1

= 14035 ( 0.785 _ 1) :
i

Ilpn 310M HaNpsKeHMAA PACTSKEHHSA O; He HOIDKHBI NpeBBILIATH PACYETHOrO
CONpOTHBJIEHUA apMatypbl Kinacca A-Ill, pasuoro 365 MIla (3750 xrc/cm?),
a HalpAXKEHMA CKAaTHA  PAacyeTHOrO COMPOTMBIEHHA cxatha 290 Mila
(2950 xrc/cm?) .

BbruuCTIeHHBIE 3HAYEHHA Og; M CYMMa YCHIMH BO Beex CTepkHAx ZAg 0y
npuBefeHb B Tabn. 1.

Onpenensem ycwiHe, BOCIIpHHAMaeMOe CXaToH 30HOH GeToHa; mis 3TOrO
BHIYMCIISIEM IUIOLIAdb CXATOH 30HBI, TaK KaK X; > A, 10 opMa CHkAaTOR JOHBI
TparnelxeBHAHAA H IUTOWAAb CXaToH 30HbI BLIMHCAAETCA N0 GopmyIte

4. = x? (x; -h)* _ 210? (210—120)?
be = gy 2tgy 2.41,2 2.41.2
Ap.Ry, = 4355-1,6 = 696 TH (7010 krc).
IIpoBepsiem ypaBHenne no ¢popmyne (30)
Ap Ry — TAg 0, = 696 —624 = T2TH > 0 (730 krc > 0),

= 435,5 cM®.
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ycHiue, BOCTIpHHMMAaeMOe CKaToH 30HOM GeToHa, Gonblue, 4eM YCHIIHe, BOCIIDH-

HHMaeMoe apMarypoi, MO3TOMY YMeHbIlIaeM BBICOTY CXKAaToi 30HBI IO X =
= 207 c™m:

2077 (207 -120)2

be ™ 37412 T T 824

Ay Ry = 4303-1,6 = 688 TH (7020 krc);
Ay R, — ZAg 0, = 688 —659 = 29TH (295 krc),

YCWIHS B CXaToil 30He 6eToHa M pacTAHYTOH apMaType NPHMEPHO paBHBI, T. €.
BbICOTA CXKAaTO# 30HBI MOXeT GbITh NpuHsiTa X = 207 cM.

OnpenensieM MOMEHTbl BHYTPEHHHX CHJI OTHOCHTENIbHO oceit x m y. Ilna
3TOr0 BBIMMCIISIEM CTaTHYECKHE MOMEHTbI C)KaTOH 30HbI OTHOCHTENIBHO 3THX
oceii: 2

x X3 Xy ~h (x, ~h
S = —_—— + =
bx 2tgy (a’“o 3 ) ( 2tgy ) a)

2
_ 207 (“5_ 207)+(2o7~120) (207-120 +5)=

= 4303 cM?;

2.412 3 2-412 3
= 23800 + 3107,6 = 26900 cm®;
s = x? (a x,/tg'y) (x, —h)? . x—h.) _
by 2gy \ YT 3 T 2tgy Y10 T T3y
_ 207 (17_ 207/41,2 )_ 07-120%
82,4 3 2-41,2
X (17— M) = 6493 on’.
3.412

OnpenenseM MOMEHTBI,BOCTIPHHHMAEMBIE CEYCHUEM
My = RpSpx — T Asi05(x 10 — axi);

M, = 1,6:26900 — [ (415 — 327) 110 + (415 — 327)85 +(415 — 327)55 +
+(415-290)25] = 43030 — (9680 + 7480 + 4840 + 3125) = 43030—25125 =
= 17915TH-cm > 9400 I'H - cM(18280 krc-cM > 95910 xrc - cM) ;

My = RpSpy — Z Asi05i (@yy0 — ayi);

M, = 1,6-6493 - —327('17 -3)3-290(17 -3)—145(17-3) =
= 10389 - (—13734 — 4060 — 2030) = 10389 + 19824 =
= 30213TH-cM > 11280 'H-cM(30829 krc-cM > 115100 xrc - cMm).
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9L

TaGnuua l

% tgy = 41,2 x=210cm x =207 cm
H] g Asi; ayi, axi,
2L | M oM | oM, | aytgYtax | & o, Ajsiosis & osi Ajiosiy
cM MIla (xrc/cm?)| TH (xre) MIla (xre/em?)| TH (xre)
1 1,13 17 708,8 0,296 365 (3750) 415 (4237,5) | 0,29 365 (3750) 415 (4237,5)
2 1,13 3 129,2 1,63 290(2950) {-327(3333,5) | 1,6 -290(-2950) [-327(-3333,5)
3 1,13 17 30 733,8 0,286 365 (3750) 415(4237,5) | 0,282 | 365(3750) 415 (4237,5)
4 1,13 3 30 154,2 1,36 -290(2950) |-327(3333,5) | 1,344 | —290(-2950) |-327(-3333,5)
5 1,13 17 60 763,8 0,274 365 (3750) 415(4237,5) | 0,27 365 (3750) 415 (4237,5)
6 1,13 3 60 184,2 1,14 -290(2950) |-327(3333,5) | 1,125 | —290(-2950) |-327(-3333,5)
7 1,13 17 90 793,8 0,264 365(3750) 415(4237,5) | 0,26 365(3750) 415 (4237,5)
8 1,13 3 90 214,2 0,98 -2750(2807) 310,8 (3172)} 0,967 | —257(—2624) |-290(-2965)
9 1,13 17 115 818,8 0,256 365 (3750) 415(4237,5) | 0,253 | 365 (3750) 415 (4237,5)
10 1,13 3 115 239,2 0,878 | -139(1453) |-160(1642) 0,866 | —129 (—1320) |-145(-1491)
I Agjogi = T Agjosi =
= 624(6372) = 659 (6730)



Tabnuua 2

13 Yo Ao 14 Yo A,
0,01 0,995 0,01 0,31 0,845 0,262
0,02 0,990 0,02 0,32 0,840 0,269
0,03 0,985 0,03 0,33 0,835 0,275
0,04 0,980 0,039 0,34 0,830 0,282
0,05 0,975 0,043 0,35 0,825 0,289
0,06 0,970 0,058 0,36 0,820 0,295
0,07 0,965 0,067 0,37 0,815 0,301
0,08 0,960 0,077 0,38 0,810 0,309
0,09 0,955 0,085 0,39 0,805 0,314
0,10 0,950 0,095 0,40 0,800 0,320
0,11 0,945 0,104 041 0,795 0,326
0,12 0,940 0,113 042 0,790 0,332
0,13 0,935 0,121 0,43 0,785 0,337
0,14 0,930 0,130 0,44 0,780 0,343
0,15 0,925 0,139 0,45 0,775 0,349
0,16 0,920 0,147 0,46 0,770 0,354
0,17 0,915 0,155 0,47 0,765 0,359
0,18 0910 0,164 0,48 0,760 0,365
0,19 0,905 0,172 0,49 0,755 0,370
0,20 0,900 0,180 0,50 0,750 0,375
0,21 0,895 0,188 0,51 0,745 0,380
0,22 0,890 0,196 0,52 0,740 0,385
0,23 0,885 0,203 0,53 0,735 0,390
0,24 0,880 0,211 0,54 0,730 0,394
0,25 0,875 0,219 0,55 0,725 0,399
0,26 0,870 0,226 0,56 0,720 0,403
0,27 0,865 0,234 0,57 0,715 0,408
0,28 0,860 0,241 0,58 0,710 0,412
0,29 0,855 0,248 0,59 0,705 0,416
0,30 0,850 0,255 0,600 0,700 0,420

. RgAs+R;Agp — Ry Ay - M-RyAsthy —a )
ko Rpbh, ’ °T Rpbh? ’

Ao = E(l -orst)
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Tabnuua 3

Koad- ®opma
Ceuenus dHuHEeHT nomnepeyHoro
¥ CeueHUs
a)
TpaMoyronsHoe 1,75 g -
é —~—
6)
b
TaspoBoe ¢ nonxoft, pacnonoxeHHo#t B caTo#t 30He 1,75 a?;
- <
TaBpoBoe ¢ MONKOM_ (yIMpeHHeM) , pacronoxeHHoR
B pacTAHyToft 30He: 8)
b h
pH ~£-< 2 Heaasucumo or — 1,75
b h )
b b
+>2mE> 02 1,75 %
b b R
—If’—> 2u T'E< 0,2 1.50
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TaGnena 4

Cxema 3arpy mg Cxema 3arpyxesus Koa¢demzenT mg
: L : 4 S
P
r 4
e L
| 3 05! | 0,50 12
1
P P P
— a2y al 1_a
y 2 6 7 8 6r
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ITpodoaxenue rabn. 4

Cxema sarpyxeHus Koadxpusent mp CxeMma 3arpyxeHus Koadxpuest my
P P P
q Q-\
(KN ]| LG -a+3k diiitiql 16a(3 —4a%)+ Sk
al q?=k 12Qa+h) . . =k YT
1 4 ’ jal}
« 1T1F PP P,
FAitititg | 8+4cG-ar3k EEN NN NN P . 8+16a(3 — 4a°) + Sk
; ! 5= 12Q2+2a+k) = G+ 8T a?
— | oty La|?
? [0 o3
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@B -a)+2

Y 13204

al 6(1+a) l 12(1 + 4a)
25———-—[—* L ‘ al l l al )
7 — 0,5/ , 0,51
|
? 8 + 3k P 8 + 5k

[t ¢! + ! ALLI
7 Bk e (EEEENNE %=k @+0as
M — 0,5( , 0,5l
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Tabnuuma s
Juamerp, TInowans NONEpPeYHOro CedeHUA, CM? , IpH WMHCIIe CTepKHelH Macca,
" 1 2 3 4 5 6 7 8 9 10 “
3,0 0,071 0,14 0,21 0,28 0,35 0,42 0,49 0,57 0,64 0,71 0,055
35 0,096 0,19 0,29 0,38 0,48 0,58 0,67 0,77 0,86 096 0,075
4,0 0,126 0,25 0,38 0,50 0,63 0,76 0,88 1,01 1,13 1,26 0,098
45 0,159 0,32 0,48 0,64 0,80 0,95 1,11 1,27 1,43 1,59 0,125
5,0 0,196 0,39 0,59 0,79 098 1,18 1,37 1,57 1,77 1,96 0,154
5.5 0,238 0,48 0,71 0,95 1,19 1,43 1,66 1,90 2,14 2,38 0,178
6,0 0,283 0,57 0,85 1,13 1,42 1,70 1,98 2,26 2,55 2,86 0,222
7,0 0,385 0,77 1,15 1,54 1,92 2,31 2,69 3,08 346 3,85 0,302
8,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>