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YK 624.012.45.405.8

PekoMeRIOBAHO K M3[AHHIO ceKlMelt Teopuu xenezoberoHa u apmarypsl HTC HUHMXKD
T'occrpos CCCP.

tlocobue no npoeKTHPOoBaHHID OeTOHHBIX K XKefle300eTOHHRIX KOHCTPYKIINH H3 AYEHCTBIX
G6etoHoB (x CHuIl 2.03.01-84. BeroHnnie u Xene3dobGeroHnble Koncrpyxuuu) /HUHXD,
IHHHHAUCK uMm. Kyuepetiko I'occrpoa CCCP. — M.: LHUTII I'occrpoa CCCP, 1986. —

ConepXxHT OCHOBHLIC NOJIOXCHHA MO NPOEKTHPOBAHHIO GeTOHHBIX H Xele300eTOHHBIX
KOHCTpYKUHE M3 aAveHCTBIX OGeToHOB. IlpMBeNeHH aOaHHblie O MaTepHanax, HpHMEHAeMbIX
B YKa3aHHBIX KOHCTPYKIHAX, peKOMeHIAUHH MO pacyeTy U KOHCTpYKTHBHbIe TpeGoBaHHA.
JaHbl TpHMephH] pacueTa.

I KHKeHepHO-TeXHHYECKHX paGoTHHKOB NPOEKTHLIX OPraHu3aluil.

Tabn. 25, wn. 17.

Ilpu noavizoeanuu Ilocobuem ReoOXOOUMO YPUUTHIGATOL YTGEPWOEHHBIE UIMEREHUA
CTPOUTENABHBIX HOpM U NpAGUAn U 20CYOAPCTEEHRBIX CTAKOAPTOE8, NYOaluKyeMdvle 6 XY pHane
»~Dlonnerend crpourendroi rexnuxu’’, ,,COopruxe usmenenuli X CTPOUTENdDHLIM ROPMAM
u npaguaam’ Iocctpoa CCCP u undopmayuornom yxazarene ,Iocydapcreennsie cTak-
Oaprss CCCP” I'occranoapm.

©LMTN I'occrpor CCCP, 1986



NPEONCIIOBHME

[locobGue pacnpocTpaHAeTcd Ha NPOEKTHPOBAHME 3IEMEHTOB OEeTOHHBIX
H XKete300eTOHHBIX KOHCTPYKIMH H3 pasiMUHbIX BHIOB AYEHCTBIX OETOHOB
aBTOKJTABHOr0 H HEaBTOKIABHOrO TBEPACHHA, MPHMEHAEMBIX B KOHCTPYKIHAX
IPAXIAHCKUX, NPOMBILUIEHHBIX H CEIbCKOXO3ANCTBEHHBIX 3aHUH.

[IocKONbKY KOHCTPYKIUMHM M3 AYEHCTBIX OCTOHOB BBINONHAIOTCA TONBKO B
BH/IE CTEHOBBIX TaHeNe#, IVIMT NOKPBITHA U NMEPEeKPbITHA, TO MHOIWE BHIBI Pac-
yeTOB, NpenycmorpeHHsie CHull 2.03.01-84, B Ilocobun He npuBOOATCA, B YaCT-
HOCTH, PacueTh! KONbLUEBBIX CEYCHHI Ha PacTAXEHHE H KpY4YeHHe, BBIHOC/IHBOCTD,
IUTHPHHY PACKPBITHUA H 3aKPBITHA KOCBIX TPELMH, BIMAHHE MNMOMEPEYHOH CHIIBI
Ha Mporuo, a TakXe pacyerbl KOCBEHHOrO apMHPOBAHHA.

B ckoOkax yka3aHbl HOMepa NyHKTOB, Tabnuu ¥ dopmyn CHull 2.03.01-84.

B INocobuu ncnonp3oBakbl MatepHanst paspaboroxk HUNUCK u HoHnpoMcTpoi-
HUUnpoekra Tocctpog CCCP, BHHMUcrpoma, HUIIMcunuxaroGeroHa MuH-
crpoiimarepuanos CCCP, HUHcTponrenscTsa T'occrpoa ICCP, Jlen3HUHNIIa
F'ocrpaxmaHeTpod, a TakKxie pANa APYTHX HAYYHO-HCCIIENOBATEIIbCKHUX M MPOEKT-
HBIX OPraHU3aLMH, BBICIUKHX YYeOHBIX 3aBEeCHUH, MpeNNPHATHH, H3rOTOBJIAIOIIKHX
H3OeNHA K3 SAYEHCThIX DeTOHOB, CTPOHTENIbHBIX H MOHTAXHBIX OpraHM3alMi,
OCYIIECTBIIAIOMMX CTPOMTENIBCTBO 3MaHMH C MPUMEHEHHEM KOHCTPYKIMH M3
AYEHCTBIX OETOHOB, a TAKXKEe MCMOJNB30BAaH ONBIT KCIUIYATAIMH TAKHX 3JaHHH.
[Tocobue paspaborano HUMKD (xaHgmparel TexH. Hayk K.M. Pomanosckas,
B. B. Maxapuues) u HTHUHUCK um. Kyuepenko (xann. trexH. HayK H. H. Jlesun) .

3ameuanua M mnpemnoxeHua npocsba Hanpasnars B HUMKD u ITHAUCK
uM. Kyuepenko TI'occrpoa CCCP nmo agpecy: 109389, MockBa, 2-2 UHCTHTYT-
cKas, .1. 6.



1. OCHOBHbIE NOJIOXEHHUA

1.1. Hacrosumee Ilocobue cocraBneHo k CHuII 2.03.01-84 u Moxer 6biTh
MCNONBb30BAHO MPH NPOEKTHPOBAHKM IIEMEHTOB KOHCTPYKUMH 3[aHM#K M CO-
OpPYXEHHH [JIf TPaXOAHCKOro, NPOMBIUUIEHHOrO0 M CeNbCKOXO3AHCTBEHHOr O
CTPOMTENIbCTBA M3 Pa3IMYHBIX aBTOKJIAaBHBIX H HOABTOKNABHBIX MYEHCTHIX Oe-
TOHOB, pabOTalOIUX NPH CHCTEMAaTHYECKOM BO3MEHCTBHH TEeMIIEpaTyp HE BbI-
we 50 °C u He Hyxe munyc 70 °C, a HMeHHO:

a) GETOHHBIX OIHOCIONHBIX, paboTaloMX Ha H3rHG ¥ BHELIEHTPEHHO®E CXKaTHE;

6) xene306eTOHHBIX OIHOCJIOHHBIX C OOBMMHBIM apMMPOBaHHEM, paboTaloLHX
Ha U3rub M BHEUSHTPEHHOE CKaTHE,

B) XKe/e306eTOHHBIX BYXCJIOHHBIX ¢ OGBIMHBIM apMHpPOBaHHEM H IIpedBa-
PHTENBHO HaMpAXEHHBIX, pabOTAIOIHX HAa H3THO.

ABTOKJIaBHbIE H HEaBTOKJIaBHbIE MUEHCToIe OETOHBI, NPEXYCMOTPEHHbIC Ha-
croawmM IlocoGueM, gomxHb! coorBeTrcTBOBaTh TpeGoBaHHAM ["OCT 25485—32.

Bumbl npuMeHAEMBIX SYEHCTBIX OeTOHOB NpHUBEEHEI B MpHII. 1.

[IpoexkTHpOoBaHHEe AYEHCTOOSTOHHBIX KOHCTPYKUHMH I CEHCMHYECKHX paifo-
HOB JONYCKAETCA NPH YCnOBUM BhinonHeHus Tpebosanni CHuII 11-781.

1.2.IIpy npoeKTHPOBAHMH 3/IEMEHTOB KOHCTPYKLMH M3 AYEHCTBIX OeTto-
HOB cleflyeT pykoBoacTtBoBarbcA oOumMH tpeGoBanmamu CT CI3B 384-76,
CHull 1-6-74, CHull 11-3-79, CHull 2.01.01-82, CHull 2.03.0184, a Takxe
TpeOoBaHUAMH HacTOsALlero [Tocobus.

1.3. IIpoexTHpoBaHHe OETOHHBIX H XKeJe300eTOHHBIX KOHCTPYKIHMH IR pa-
BOTBI B YCIIOBHAX arpecCUBHOM cpefpbl clieayeT BECTH C Y4€TOM XOMONTHUTEbHBIX
TpeboBanmit, npepbasnaemeix CHull 2.03.11-85.

1.4. B uenax obecrniedeHus MONTOBEYHOCTH KOHCTPYKUMH H3 SYEHCTBIX Gero-
HOB CJieAyeT NpeayCMOTpeTh 3alMTY HX OT YBJIaXHEHHs rPYHTOBHBIMH BOOAMH
¥ MHTEHCHBHOIO YBNaXHEHMA aTMOC(pepHbIMH OCa[IKaMH, WA YErQ peKCMeEH-
AyeTCaA NMPHMEHATHh 3AUIHTHO-NEKOPATHBHBIC OTHAEJIKM H2PYXHBIX NMOBEPXHOCTEH
CTeH OKPaCOYHBIMH COCTaBaMH, IIOPH30BaHHBIMH PacTBOpPaMH C OpoOiieHbIMH
KaMEHHBIMH MaTepuanaMu B coorBercrBuH ¢ CH 277-80.

1.5. OnHocnoilble KOHCTPYKIMH M3 AYEHCTBIX OETOHOB cCneayer mnpemy-
CMAaTpHBaTh IR 3MAHHH C OTHOCHTEJIbHOH BJIAXXHOCTBIO BO3yXa BHYTPH NIOMe-
meHud no 60 %, a MpH HANMMYMHM NAPOM3OJIALUMH Ha BHYTPEHHEH NMOBEPXHOCTH
CTeH — [UIA 30aHHH ¢ BIAKHOCTbIO BO3AYX2 BHYTPH NOMeELIeHHHR 10 75 %.

JHonyckaerca npH COOTBETCTBYIOLIEM TEXHHKO-3JKOHOMHYECKOM OOOCHOBa-
HHH BMECTO YCTPOHCTBA NMapOH3ONALMH YBeJIHYECHHE TONIUHHBI IJIEMEHTOB CTEH
HCXOOA H3 YCJIOBMA MCK/IIOYEHHMA BAIMAJAHHA KOHMAEHCAaTa Ha MX BHYTpPEHHEH
NOBEPXHOCTH. [BYXCHOHHBIE KOHCTPYKIUMH C BHYTPEHHHM CHOEM H3 TRXKENOro
GeTOHA IONMycKaloTCA K NPUMeEHeHHIo Oe3 CrielHaNbHbIX Mep 3allMThl NPH BIIaX-
HOCTM BO3[yXa BHYTPH noMemeHui 10 75 %.
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1.6. PacuerHas s3ummAx TEMIIEpaTypa HAPY)XHOr0 BO3yXa M BJAXHOCTD
OKpYy>Kaloiueii cpelibl onpenenaoTca B CooTBeTcTBHH ¢ 1. 1.8 CHull 2.03.01-84.

1.7. TenmoTexHHYECKHH pacyeT 3NIEMEHTOB KOHCTPYKIMH M3 A4eHCTbIX GeTo-
HOB cnenyeT npou3soauTh B coorBercTBHM co CHuII I1-3-79.

Temnodn3nueckHe XapaKTepUCTHKH STYEHCTBIX OE€TOHOB WIA HapY>XHbIX Or-
paxpalomMX KOHCTPYKIMA B ciyvae ux orcyrcrBua B CHull 11-3-79 pexomeH-
AyeTcst NPpHHKMATh Ha OCHOBAHHH ONBITHBIX JaHHBIX.

1.8. B paGounx yeprexkax, TEXHHUECKHX YCIIOBHAX Ha 3JIeMEHTbI KOHCTPYKUMH
H3 AYeHcToro 6eToHa cliedyer yKa3plBaTb BHAO AYEHCTOro 6eToHa H ero xapakre-
PHCTHKH: KJacc OeTOHAa no NPOUYHOCTH Ha OCEBOE CXKAaTHE, MAPKY MO IUIOTHOCTH,
MPOYHOCTh OETOHA NMPH OTNYCKE M3HENHH C 3aBOMa, a Ui IIEMEHTOB HaPYXHBIX
OrpaKHAOLIMNX KOHCTPYKIHMHA TaKXe MapKy N0 MOPO30CTOHKOCTH.

Kpome TOro, ZoMmxHbl ObITh yKa3aHbl BMI, KJIaCC H MapKa CTaH [UIA apMa-
TYPbI H 3aKJIaAHBIX ACTAJICH.

1.9.1IpH npoeKTHPOBAHMM KOHCTPYKLHM# M3 SAYEHCTBIX OETOHOB cremyer
yuutbiBaTh TpeboBaHHuA, npeavaBisaembie CH 27780 k cnocoby nx popmosanns
(nntheBOMY, MO BHOpPOTEXHONOrMM, MO pe3aTeIbHOM TEXHOJIOTHH), W ApyrHe

TpeGoBaHua 3TOH UHCTDYKLMHA.
1.10. ABTOK/NIaBHbBIE AUYEHCThIe OETOHBI PEKOMEHOYETCA IPUMEHATH B 3JaAHUAX

H coopyxeHusax I, 1 u HI xnaccor nmo crenely oTBeTCTBEHHOCTH.
HeaBroxknaBHbie A4YeHCTbIC OETOHBI PEKOMEHAYETCA NMPUMEHATbL B 3JaHHAX
u coopyxeHuax II u Il knaccoB Mo creneHH OTBETCTBEHHOCTH.

[Ipnmevyann e Knacchl o creneHn OTBETCTBEHHOCTH cneflyeT NpuHUMarhb no ,,Ilpa-
BHANIAM YyJYeTa CTeleHH OTBeTCTBEHHOCTH 30aHHH W COOpYyXeHHH NpH NPOCKTHPOBAHHH KOH-
CTPpYKUMi”, yTBepXaeHHbIM nocTtaHoBieHHeM lNoccTtpoa CCCP N2 41 or 19 mapra 1981 r.

1.11.Ilpy npoeKTHpOBaHHM CiledyeT MPeyCMOTPETb 3aLUMTYy apMaTypbl H
3aKJIaJIHBIX OdeTanei oT Koppo3uH B coorBeTrcTBHHU ¢ CH 277-80.

1.12. ABTOK/IaBHbIE H HEABTOKJIaBHbIE A4eHCThIe DETOHbI MOTYT NPHMEHATHCH
B CIIEAYIOLMX N1EMEHTAX KOHCTPYKLMHM

a) OOHO- H [IBYXCJIOMHBIX IIaHEIAX HAPYyXHBIX M OJAHOCNOMHBIX flaHenAX
BHYTpEHHHMX CTEH;

0) OOHO- H ABYXCAOHHBIX IUIMTAX MOKPbITHH;

B) HEapMHMPOBaHHBIX H APMHPOBAHHBIX CTEHOBbIX KPYNHbIX Bl10Kax;

r) HeapMHpPOBaHHBIX CTEHOBBIX MeJIKHX Grnokax.

Ipumeyuanusa: 1 [lpoektHpoBanHe KOHCTPYKUHR CTcH H3 MENKHX ONOKOB OCy-
mectpnserca B cooTBeTCTBUH co CHull [1-22-81, a npouHOCTHRIE XAPAKTEPUCTHKH AYEHUCTHIX
OeTOHOB NPHHUMAIOTCR coTnacHo HacTtosueMy [locoGuio.

2. ApMHpoBaHHble KpyNHOpa3MepHble 2N1eMeHTbl 13 HEeaBTOKNABHBIX A4eHCTHIX OeTroHoB
MOT'YT IPHMEHATLCA NPH OTCYTCTBHH B HHX HEAONMYCTHMBIX YCafOMHbIX TPCLUMH.

3. MIpuMeHeHne AYeHCTRIX OETOHOB B KOHCTPYKUHAX BHYTPEHHHX CTECH M MEXAY ITAXKHBIX
NEPeKpHITHR  JIONYCKAETCA TONLKO IMpPH COOTBETCTBYIOWIEM TCXHHKO-3KOHOMHUYCCKOM
06OoCHOBaHHM.

1.13. CteHOBBIe MaHenu M3 aBTOKJIABHBIX AYEMCTBIX OETOHOB pa3peillaercA
NpUMEHATDh B 3[aHMAX HE3aBHCHMO OT MX J3TXXHOCTH NpHM YCJIOBMH oOecnevye-
HHA pacyeToM HeoOXoauMoit MPOYHOCTH H AePOPMAaTHUBHOCTH.



Yeunue, Ha KOTOpble PACCYMTHIBAIOTCA AYEHCTOOETOHHDBIC CTEHOBLIC MaHeNH
¥ Kpynhsle SI0OKH, a TAKXKE CTEHBI H3 MeJIKHX OlIOKOB, ONpPEAeAnTCA pacueToM
B 3aBHCHMOCTH OT Cnoco0a coeTHHEHHMA HAPYXKHBIX H BHYTPEeHHMX CTEH MAH He-
CYILIMX KapKacoB (KOJIOHH, PHIeJIed B IUIHT NepeKphITHI) .

[Ipn XKecTKOM COeAMHEeHHH HAPYXXHBIX H BHYTpEHHMX CTEH C MIOMOILBIO CBap-
KM 33aKJIaJJHBIX AeTaneH WIH 3aMOHOJIHYHBAHHA apMAaTYPHBIX BHINTYCKOB CTeHBI
PacCCUYMTBIBAIOTCH KaK COBMECTHO paloTalolue, T.e. KaKk HecyiuHe. B 3ToM cny4ae
HArpy3KH, NPUXOAAUIHeCs Ha HapyXKHble CTCHOBBIC NMaHeH WIM GIOKH H3 sve-
HCTBIX OEeTOHOB, OMNpEneNnsAorTcas M3 oO0lero pacyera 30aHMH KaK COBMECTHOHM
CHCTEMBI MPOJIONIBHBIX, MONEpPeYHbIX M TOPH3OHTAJIBHBIX AMCKOB C YYEeTOM
COOTHOLLIEHMA YMPYTOMIACTHYECKHX CBOHCIYB AYeHCTOro OeroHa H MaTepHana
BHYTPEHHHX KOHCTPYKIMH 3aHHH.

[Ipu coemuHeHUH HAPYXHbBIX AYEHCTOOETOHHBIX CTEH ¢ BHYTPEHHHMH HECYIIH-
MH KOHCTPYKHHAMH 3[aHHH (KONOHHAMM WIH CTEHaMH) C IOMOILBIO FOPH3OH-
TAJIbBHbIX THOKHX CTEpXHeH M NpH HATHIHH 3a30pa MeXAy CTeHAMH H BHYTpPEH-
HHMH KOHCTPYKIMAMH 3JIeMEHTBI CTeH (naHenH WiH GNIOKH) pacCYHTHIBANTCA
KaK CaMOHeCcyuiue.

A 6eckapKaCHbIX 3[3HMH, HMEIOIHX XeCTKOoe coegnHeHHe (MOHONMTHYIO
CBA3b) MEXIY CTEHAMHM H3 HeaBTOKJIABHBIX MYEHCTBIX OeTOMOB, NMpeenpHOM
BBICOTOH CliefyeT CUMTATDh TPH 3TaXKa.

1.14. JIByxcnoiHbie IUTHTHI NEPEKPBHITHH MWIH MNOKPHITHH peKOMEHAyeTcA
NPOCKTHPOBaTh M3 CNOA TAXKENOro OeroHa, IUIOTHOTO CHJIMKArHOro OeToHa
KJ1acca no npouyHocTr He MeHee B10 npu apMupoBaHun 6e3 npenBapHTEBLHOrO
HanpsKeHUA U He MeHee B17,5 ¢ npenBapuTebHBIM HANPAXKEHHEM.

OCHOBHbDIE PACMNETHHIE TPEBOBAHHA

1.15. OcHoBHBIE pacyeTHble TpeOGOBaHMA K NPOEKTHPOBAHMIO OETOHHBIX H
XeNe300eTOHHBIX OHOCIOMHBIX KOHCTPYKUMH M3 AYEHCTBIX GeTOHOB MpPHHM-
MAaloTCA B COOTBETCTBMH ¢ mn. 1.10-—-1.13 n 1.19-1.22 CH#II 2.03.01-84, oByx-
CJIOHHBIX NPEABAPHTENIBHO HANMPAXEHHbIX ¢ ydeToM nm. 1.17; 1.18 u 1.23-1.30
CHulil 2.03.01-84.

1.16 (1.16). K TpentMHOCTOHKOCTH KOHCTPpYKLMH M3 AYEHCTHIX GeToHOB
NpEeAbABNAIOTCA TpeOOBaHMA TONBKO 2- M 3-Hf KaTeropwd, T.e. AOMyCKaeTcA
OrpaHHY€HHOE NO IHpHHE KPAaTKOBPEeMEHHOE H [UIMTeNIbHOE PACKPhITHE TPELLHH.
Ko 24i xareropuM OTHOCATCA HpedBAPHUTENILHO HAMpSKEHHbIC OBYXCIIOHHBIE
KOHCTPYKIMHM C apMaTypoi KiaccoB A-V, A-VI u nposonokoit xnaccos B-II
1 Bp-lI ouamerpom 3,5 MM u Gonee. IIpenensHO momycTHMas UIMpPHHA pac-
KPbITHA TPEIIHH JUIA OAHHBIX KOHCTPYKHNHH NMPHHHMACTCA KparKoBpeMeHHaA
dercr = 0:2 MM.

OnHopooHble KOHCTPYKUMH H KOHCTPYKIMHM ¢ HPYTHMH BHOaMH apMaTyphl
OTHOCATCA K 3-H KaTeropHM TPeUIHHOCTOHKOCTH. 11pefe/IbHO JOMYCTHMASA LIHPH-
Ha PacKpbITHA TpelMH IJIA JOAHHBIX KOHCTPYKLMH NpHHMMAaeICA: KpaTKo-
BpeMEHHad d,,., = 0,4 MM, iurensHaa a,,., = 0,3.
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[Ipu pacuere HIMPHHBI PaCKPBITHA TPelMH KO3pPHIHMEHT HAIEXKHOCTH IO Ha-
rpy3ke (MOCTOAHHOH, [JIHTENIBHOR M KPaTKOBPEMCHHOH) 7Y NpHHHMaeTCs
paBHBIM 1.

YKa3aHHbIC KaTerOpuM TpeOOBaHHKH K TPELMHOCTOMKOCTH Xene306eTOHHbIX
KOHCTPYKUMH OTHOCATCA K TpelHHaM, HOPMaNbHBIM K MPOMOJIBHOH OCH 3JJe-
MEHTA.

Bo u30exaHne pacKphITHA NMPOAOJIBHBIX TPELMH Cleflyer NPHHHMAaTh KOH-
CTPYKTHBHbIe Mepbl (yCTaHABNIHBAaTh COOTBETCTBYIOLIYIO NOMEPEYHYI0 apMarty-
pY), a O/ NpeaBapHTEIbHO HANPAXEHHBIX 371eMEHTOB, KpOME TOro, OrpaHHYH-
BaTh 3HAYCHHA COKHMAOLIMX HANPAXEHHH B OeTOHE B CTaaMHU NpeOBaPUTENIBHOIO

obxarua (cMm. n. 1.29 CHulI 2.03.01-84).

[IpuyMeuaHH e B KOHCTpYKUHAX, B KOTOPbIX apMaTypa NMOKpbIBAETCA aHTUHKOPPO-
3HOHHLIM COCTABOM, AONYCKAaETCA WHPHHA PACKPLITHA TPEIUMH dp0, A0 0,5 MM.

1.17. IIporuGe1 3neMeHTOB Xene300eTOHHBIX KOHCTPYKIUHMH H3 AYeHCTBIX Oe-

TOHOB He HOJKHBI NPEeBBILATh NMPENe/bHO JONYCTHMBIX 3HaYeHHH, yKa3aHHbIX
B n. 1.20 CHuII 2.03.01-84.

N 3neMEHTOB NOKPBHITHH CEIbCKOXO3IAWCTBEHHBIX 3JaHHH MPOH3BOIACTBEH-
HOTO Ha3HaYeHHs, eClIM NMPOruObl He OrpaHHYHBAIOTCA TEXHOJIOTHUYECKHMMH WIH
KOHCTPYKTHBHbIMH TpeGOBaHHAMH, NpenesibHO AOMyCTHMBIE MPOrHObl MPHHHMA-
J0TCA PaBHbIMH NpPH NposieTax: 40 6 M — 1/150 nponera, or 6 10 10 M — 4 oM.

1.18. (1.21).Ipu pacyere Mo NPOYHOCTH OETOHHBIX H Xe/1€300ETOHHBIX JJ1€-
MEHTOB HAa MeHCTBHME CHXMMAIOIIEH NMpOMOJIBHOH CHNBl OOJDKeH NPHHMMATHCA
B0 BHHMAHHME CIIYYaHHBIH IKCUECHTPHCHTET €, 0OYCIIOBJIEHHBIH HE YYTEHHBIMH
B pacyere (PaKTOPaMH. JKCUEHTPHCHTET €, B N0OOM Ciiyyae NMPHHHMACTCA:He
MeHee 1/600 mnuHBI 3IeMEHTa WIH PAacCTOAHHA MEXOY e€ro CeMeHHAMHM, 3a-
KpeIUIeHHbIMH OT cMelweHua, ¥ 1/30 BBICOTHI CceueHHsA; He MeHee 2 CM A
HeCYHIHX CTeH H 1 cM 1A CaMOHECYILIMX CTEH.

A 31eMeHTOB CTaTHUeCKH HeolpeneHMbBIX KOHCTPYKIMH 3HaYeHHe 3KC-
LHIEHTPUCHTETa MPOAONBHOH CHIBI OTHOCHTENIBHO LIEHTPA TAXECTH NMPHBEAEHHOrO
CEYCHUAl € NMPHHHMACTCA PABHBIM 3KCUEHTPHCHTETY, NOJIyueHHOMY M3 CTaTH-
YecKoro pacyera KOHCTPYKIMH, HO He MeHee €;. B aneMeHTax cTaTHYECKH onpe-
JEeNUMBIX KOHCTPYKUMH 2KCLEHTPHCHTET €o HaXOOMTCH KAK CyMMa IKCHEHTPH-
CHTETOB — OMNpeneNnsieMoro M3 CTATHYECKOro pacuera KOHCTPYKIMH H CIIYYaH-
HOTrO.

PacueT cxaTbIX GeTOHHBIX 37IEMEHTOB NPAMOYTOJIBHOTO CeYeHHA (B TOM YHCIIe
apMHPOBaHHBIX CHMMETPHYHOM KOHCTPYKTHBHOH apMarypo#) MNpH BeJIHYHHE
IKCUECHTPHCHTETA, ONpee/IeHHOro B COOTBETCTBHH C YKa3aHHEM HACTOAILEro
nyHkTa, 0 < ep <0,225h ¥ pacueTHOH anuHe emeHTa [y < 20A nonyckaercsa
NPOH3BOAUTH B COOTBETCTBHH C Npwi. 2.

1.19. PaccrosHne Mexay TeMMNepaTypHO-YCaAOMHbIMHK IIBAMH YyCTaHaBIH-
BaeTCR B COOTBETCTBMH ¢ 1. 1.22 CHulI 2.03.01-84.

1.20.IIpxH cTaTMYECKHX M TEIIOTEXHMUYECKHX pacyerax 3NIeMEHTOB SYEHCTO-
OeTOHHBIX KOHCTPYKIMH ClelyeT YYMThIBATh CPEIHION YCTaHOBHMBIUYIOCA BJIaXK-
HOCTb AYeUCTOro OeToHa, npuHuMaeMylo mo 1abm. 1.



TalObnuua 1

- -— - e

Pacyerdas CpeAHAS yCTHHOBMBLIAACA BIAXKHOCTD
Ryeucruix Berodon, % (Do macce)

Aueucrufl GeToH IUIA CTEH, MexKIY- JUIH NOKPLITHA
FJTOKHBIX H BeHTHIIH- — I
PYEMUIX YePHaYHBIX | BEHTHJIMPYEMBIX | ReBCHTHIMPYCMBIX

nepexpriruit
Ha pecke 10 12
Ha 30nax 10 )

1.21. Pacder npenBapuTe/bHO HANPAKEHHBIX ABYXCIOMHLIX JI€eMEHTOB KOH-
CIPYKIHMH H3 fveHcTbIX OeTOHOB, OompeRencHHe NoTeph HANPSOKEHHA H ydeT Ho-
NOJHHUTENIBHAIX TpeGOBAHMH K HMM AONMXHLI NPOM3BOUMIBCE B COOTBETCTBHM
¢ mn. 1.23-1.30 CH=ull 2.03.01-84. Jymuza soum nepepawy HANPsOKeHuE onpepe-
JIAEYCA B COOTBETCTBRH ¢ 1. 2.29 CHull 2.03.01-84.

2. MATEPHAJIB 115 BETOHHBIX 1 XETE3QOBETOHBBIX
KCHCTPYKIIMHA K3 AYEUCTHIX BETOHOBR

AYEMCTHIEE BETOHLL

2.1. Ilnn GCTOHHBIX K AeNe300E€TOHHBIX IIEMEHTOB KOHCTPYKIMA W3 AYeH-
CThIX OSTOHOB, MPOEKIHPYCMbIX B COOTBETCTBHH C PEKOMEHNAMAMYH HACTONLIE-
ro llocoOus, npenycMarpHBalOTCA GBTOKNABHBIE H HEABTOIJIABHBIE OCTOHMI,
yxasanaeie 8 TOCT 25485-82.

2.2 (2.2).llpx npoeKTHPOBaHNMK OETORHBIX ¥ Kene30LeTOHHLIX 3JIEMEHTOH
KOHCTPYKIHHA K3 AYeHCThIX OCTOHOB B 3aBHCHMOCTH OT MX HA3HAYEHHKA H YCIO-
BHH paGoTHI ClleyeT YCTAHABJIMBATh NOKA3ATEJIH KavecTBa O¢TORA, OCHOBHBIMM
U3 KOTOPhIX ABJISKITCH:

Kknace OeToHa no MPOYHOCTH Ha cxartue B (Kax npasnno, clefyer yKasmBarb
B IpOeKTe) ;

MapKa HO MOPpO3CCTOHKOCTH F (IOJDKHA HasHaYaTheA [UIR KOHCTPYKIMH,
NOOBEPraloNMXcs B YBIAKHEHHOM COCTOAHMM NEHCTBHIO HONEPEMEHHOrO 33-
MOpaXHBaHMs H OTTAWBAHKA) ;

MApPKa N0 CpeaHeH INMOTHOCTK AYeBCTOro DeroHa D.

MMpumMeunanne. Ounpeneneswe powaATH# oace Oeroma w mapxa OeroHa
cm. oo TOCT 25192 -82.

IOracew1 Gerona no MPOYHOCTH HA CKATHE COOTBETCTBYIOT JHAYCHMAM rapaH-
THPOBAHHOR npounocri Gerona, MIla, xoHTposmpyemo#t Ha GasoBbix ob6pa3nax
B YCTaHOBJIEHHblE CPOKH COIJIRCHO rOCYZAPCTBEHHbIM CTAHAAapram c obecrevyeH-
socreio 0,95 npu cpeHedi ycraHosupuieics BnaxHoct 10 £ 2 % (no macce).



2.3. Inst OeTOHHBIX U KeJIe300E€TOHHBIX 3/IEMEHTOB KOHCTPYKIMH M3 SUEH-
CThIX GETOHOB NpeyCMaTPHBAIOTCA
KJ1aCChl HETOHOB MO MPOYHOCTH Ha CXATHE MPH CpeAHEH MapKe 1O IUIOTHOCTH —

B COOTBETCTBMH ¢ Tabn. 2;

MapkH no mMopo3ocroukoctu: F15; F25;F35; F50; F 75; F100;
MAapKH MO cpeaHeH IUTOTHOCTH — B COOTBETCTBHH C Tab. 2.

Mapka no cpegHeit
IUVIOTHOCTH D,
Kr/m?

500
600
700
800
9200
1000
1100
1200

ABTOKJIABHbLIX

Bi; B1,S

Bl; Bl1,5; B2; B2,5
B1,5; B2; B2,5; B3,5
B2,5; B3,5; BS

B3,5: BS: B7,5

BS; B7,5;: B10

B7,5; B10; B12,5; B1S
B10: B12,5; B15

Tabnuuna 2

Knacc no npoyHocTH Ha cxatue, MIla, ans sueucThiXx 6eToOHOB

HECABTOKNIABHBIX

Bl; B1,5

B1,5; B2; B2,5
B2; B2,5; B3,5
B3,5;: BS

BS; B7,5
B7,5; B10
B10; B12,5

2.4. BenyuuHb! OTIIYCKHOH NMPOYHOCTH AYeHCTOro O€TOHA B 3neMeHTax cOop-
HbIX KOHCTPYKIMH YCTaHaB/IHBAIOTCA COOTBETCTBYIOUMMH TroCyAapCTBeHHBIMH
CTaHOApTaMM Ha cOOpHBIE H3ETHA.

2.5.1na OBYXCNOHHBIX NPEABAPHTENBHO HAINPAXKEHHBIX 3NIEMEHTOB KJIAcC
TAXENOro 6eToHa MO NPOYHOCTH Ha CXKATHE MIPHHHMAETCA B COOTBETCTBHH C II. 2.6

CHull 2.03.01-84.

2.6. CpegHiolo IWIOTHOCTE IIA onpeleneHusa COOCTBEHHOro Beca OeTOHHBIX
¥ XKene300eTOHHBIX 3INEMEHTOB KOHCTPYKIMH H3 AYeHcToro OeToHa ciemyer

NPRHUMATL 1O 1a6n. 3.

InotHocTs AYencroro GerToHa

C y4eTOM pacyeTHOH BiaXHOCTH 10 %, kr/m>

550
660
770
880
990
1100
1210
1320

Tabnuma 3

Mapka no cpentest motdoctT D, xr/m?®

500
600
700
800
900
1000
1100
1200

MpuMmedauua: 1. Ina xene3o6eTOHHBIX NeMeHTOB KOHCTPYKUMH H3 TUEHCTHIX Oe-
TOHOB IDIOTHOCTh NPpHHKEMAaeTCA Ha S0 kr/m? Bhilile, yeM AnA GeTOHHBIX.

2. [Ipy HanuwduM GaKTHUYSCKHX MOAHHBIX MO PACXONy apMaTyphl B BIAXHOCTH OeTOHa
B 3NICMEHTAX KOHCTPYKIUMH pa3pelliaeTcA MPHHHMATH HHBe 3HAYeHHA IUNTOTHOCTEHR, HO He Me-
Hee YKa3aHHRIX B Taln. 3 ¢ ydeTom npumen. 1.
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2.7. Mapkr suqencToro GeToOHa 10 MOPO3OCTOMKOCTH OSTOHHBIX M XKene3o-
OSTOHHBIX 3JIEMEHTOB KOHCTPYKLMH B 3aBHCHMOCTH OT peéXXMMa HX 3KCIUTyara-
IMH H 3HAYeHHH pacYeTHBIX 3HMHHMX TEMIEparyp Hapy>XHOro BO3[lyXa B paHOHe
CTPOKTENIBCTBA CIClYeT ITPUHUMATD:

IV1A KOHCTPYKIMH 30aHHil (KpoMe HaApPY>KHBIX CTEH OTAIUTMBAaEeMbIX 3AHMH) —
He HipKe yKa3aHHBIX B TaGn. 9 CHull 2.03.01-84;

V1A HaPpYXXHBIX CTEH OTAIUTMBAeMBIX 3[1aHHH — He HWKe yKa3aHHbIX B Tabu. 10
CHHuII 2.03.01-84.

IIpumMeuaHue MuHUMATBHYIO MAPKY SUedcTOrO 6eToHa MO MOPO3OCTORKOCTH B Ha-
PYXHBIX HeCYLLMX 3eMeHTax COOpHBIX KOHCTpYKUMHE CrieayeT NpHMHMATD He HMKe F25.

2.8. Inda 3aMOHONHYMBAHHUA CTHIKOB H IIBOB JIeMCHTOB COOPHBIX KOHCTPYK-
IMH U3 AYeHcToro 6eroHa cnelyer NMpHMEHATh CTPOHMTENIbHbIE PACTBOPHI MPOEKT-
HOH MapKH 1O MPOYHOCTH Ha cxkaTHe He Hipke M75, Mapxu o mwrotHoctH D1500
B coorsercrBuM co CHull 11-22-81.

s CTBIKOB H INBOB, KOTOphIe B MpOLECCE 3KCIUTYATAUMH MIM MOHTaXa
MOTYT NOABEpPrarbCA BO3NEHCTBHIO OTPHUATENIBHBIX TEMIEparyp Hapy»XHOro
BO3yXa, ChefyeT MPHMEHATh pacCTBOPH H DETOHBI MPOEK THHIX MApOK NO MOPO30-
CTOMKOCTH He HIDKE MPHHATHIX I CTHIKYEMBIX 3J1IeMEHTOB.

IIpumeuanu e [Ipy Ha3HaYeHUH BHOA, NPOEKTHOR MAPKH H COCTaBa PACTBOpA InA
MOHTRXHLIX LIBOB HeoOxonuMo yunThIBaTH TpeSopaHusk, npusenentbie B CH 290-74.

HopMmaTaBHLIC B paceeTHMI® XapaKTepucTska Gerona

2.9 (2.11). HopMaTHBHLEIMH CONPOTHBIIEHHAMH O€TOHa ABIAITCA CONpO-
THRJICHHE OCEBOMY CXKaTHio Mpu3M (IIpH3MEHHAA NPOYHOCTb) Rjp, H COMPOTUB-
JICHHEe OCEBOMY PacTMKeHHI0 Rp¢p.

2.10. HopmaTupHbie conmpoTHBiIeHHA OeToHAa CXKaTHI0O Rjp, H HOPMATHBHBIC
CONPOTHBNIEHHA GeTOHa pacTAXEHWI0 Ry, (C OKpyTNIeHHEM) B 3aBHCHMOCTH
OT KJacca 6eTOHa o MPOYHOCTH Ha cxaTHe B npuBeneHb B Ta0I. 4.

2.11. PacuerHnie conpoTrBiIcHHA GeTOHa A MpeeNbHbIX COCTOSHHMA NepBoi
H BTOPOH IrpyNn ONMPEAENnaloTCA NyTeM HesicHUS HOPMATHBHBIX CONPOTHBJICHHIHA
Ha COOTBETCTBYIOIME KO3DPHIMEHTH HANEKHOCTH NO GETOHY NPH CXKATHH Vp o
WIH NPH PACTADKEHHH Y}, IPHHEMAaEMBIe o Tal. S.

Pacuernie conmpoTuBneHnsa OeroHa A NpeRenbHLIX COCTOAHHN BTOPOM rpyn-
Ml Rp ser H Rp; ser BBOUAT B pacder ¢ K03hPpunueHTOM yCiIoBHit paGoTnl Ge-
TOHA Yp; = 1.

3HaYeHHA pPacUeTHLIX COMPOTHBJICHHH B 3aBHCHMOCTH OT KJjiacca GeToHa A
npeneNnbHbIX COCTORHMEA IEepBOil rpynnsl NpUBeAcHH B Tabin. 6, Ana npenenbHRIX
COCTOSIHHM BTOPOH I'pynnu — B 1a671. 4.

PacuerHbie compoTuBneHHA GeTOHA AJIA MpeAeNbHRIX COCTOAHHA NepBoii rpymn-
nol Rp u Rp,, npuseenusle B Ta6i. 6, cimpkalorca (MM NMOBBILLAIOTCH) HYTEM
YMHOXCHHA Ha KoXpdunuenTsl ycnopuii paGoTel GeTOHA 7Ypj, YIHTIHIBAKLMS
O0COOGEHHOCTH CBOWCTB OeTOHA, IUIHTENBHOCTD NEHCTBHA HATPY3KH, YCJIOBHA
H CTagMK paGoTh! KOHCTPYKIMIA 1 T.I1. corsiacHo Tabnm. 7.
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Tabnununa 4

HopMaTHBHbIE CONPOTHBACHHUA AYeHCTONO ODeroHa
CKaTHIO Ry, M pACTIXEHMIO Ryp)y; pacuyeTHBIE CONPOTUBIICHUA
V1A NpefeNIbHBIX COCTOSIHMM BTOPO#H Irpynnbl Ry, cop U Rps seps

ConpotusneHue MIla, npu Knacce 6eToHa o NPOYHOCTH HA CKATHE
o JoT s s s o o o o]
CxaTne ocepoe (IIDH3- 0,95 11,40 1,90| 2,4 | 3,3 |4,60 6,9 } 10,5 | 11,5
P 19,69 | 14,3 | 19.4 | 24,5 | 33,7 | 96,9 | 70,2 91,8 107 117

MCHHaA MPOYHOCTD)
Ry n Rb, ser '

0,14 10,22 10,261 0,31] 04110,55 0,63 {0,89] 1,00 1,05
Pactaxeuue ocepoe | ——m— | =t | 2 | 2| 2 | [

Rysnu R 1,43 12,24 | 2,65 3,16 | 4,18 5,61 (6,42 {9,08] 10,2} 10,7
btn U Kpy, ser ‘

[IpumMcuannsa 1. Han veproit npuBeneHbl pacuerHihle conpotuBneHua s MIla, mon
YepToft ~ pacycTHbIC CONPOTHBACHHUA B KIc/cM?.

2. BenivuMHbl HOpMATHUBHBIX CONMPOTHBIIEHUH MiencTbiX OeTOHOB MaHbi INA COCTOAHUA
cpedHel BraxHocTH fuencToro 6eroHa 10 % (no Macce).

Tabnuua S

PacyeT KOHCTPYKItHH

Nno NpcacnbHbIM COCTOAHHAM Irpynn

TaGnuua 6

PacucTHbiC CONMPOTHBIEHHA AYEUCTONO DeToHa
U1 NPCACNIbHBIX COCTOAHKM nepBo#t rpynnsl Ry U Ry, Mlla,

Conporusacuue npu Knacce 6eToHa Mo NpoYHOCTH HA CXKATHE
o T Tor oo s e
] 0631095 | 1.3 | 1.6 | 2,2 1,7
(Cxkarue oceBoC (NpuU3- e | e | e —_ e | | | =

6421969 (13.3]16,3|224 3l,6 46,9 61,2 71.4 18,
|

(0.06 0,141 0,18 | 0,24 | 0,28 | 0,39 | 0.44 | 0,46

0,612 1,43 | 1.84 2‘4.'5....86 4.0 | 449469

NMpumeyuanun s 1. Hap ueproft yka3zansl pacuctHbic conpotuBiacHus B Mlla, non
yeprol B KIt/cMm?.

2. 3HaucHHA PACUYCTHbIX COMPOTHBJIEHMH AYCHCTHIX GETOHOB AaHbl IR COCTOAHMA Cpefl-
Hell BnaXHoCTH Avencroro 6¢etona 10 % (no macce).

McHHafA npouHocTh) Ry,

PacTacHue ocesoce Ry, |
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Tabnuua 7

Ko} dpuumeHTnl yCnOpUi
dakTopsl, 00ycnaBIUBaIOILIME BBECHHE paborhbl GeTOHA
xo3dpuumMeHToB ycnoBhit paboThl 6eToHa — -
yCNnOBHbLIE 3HaYeHHe
o6o3HaueHuA

1. InutenbHocth AeACTBUA HArPY3KH:
a) NMpH yueTe NOCTOAHHBIX, JUIMTENBHLIX M KpPaTKoOBpe- Tha 0,85
MEHHBIX Harpy3ok, KpoMe HAarpy3okK HenpoXONXHTeNb-
HOTO JeHcCTBHA, CyMMapHad [UIMTENBHOCTD AefcTBHA
KOTOpPBIX 3a MNEpMOd 3KCIUIyaTauMud Mana (HanpuMmep,
KpaHoBble Harpy3KH; BeTpOBbIe; Harpy3KH, BO3HHKAIO-
UmMe IMpH WITOTOBJICHHH, TPAHCHOPTHPOBAHHH H BO3-
BelleHHH), a TAKXe NMpH ydere 0COOBIX Harpy3okK, Bhl-
3BaHHBIX OedopMaUMAMH NPOCAZOYHBIX, HAOYXAalOIIMX,
BeYHOMEp3NbIX H TOMY NOAOOHBIX I'PYHTOB
6) npy yvere B pPacCMATPMBAEMOM COUETAaHHH KPAaTKO- Th, 1,10
BpeMeHHLIX Harpy3oK (HedpOAOIDXKUTENBHOIO NefiCTBHA)
WIH 0CO0blX, He YKa3aHHBEIX B N03. 1a

2 BberoHHpoBaHMe B BEPTHKAIBHOM MOJIOXKEeHHH NPH BRICOTE Tps 0,80
cnos GeroHUpoBaHHA Gonee 1,5 M .
3. IxciyaTauus He 3alMIEHHBIX OT COMHeYHOM panHalMH Yho 0,85

KOHCTPYKUMHA B KIMMaTHYecKOM nofipatioHe [VA cornac-
Ho CHulI 2.01.01-82

4. BeTOHHBIe KOHCTPY KUMH Tho 0,90
S. BnaxkHocTtb syeuctoro 6erona, % : Ty
10 u meHee 1,00
25 n Gonee 0,85
01 10 no 25 [lo unTEp-
NONAUHH

Ipumevauusa: l.B rabn. 7 npubeneHnl ko3pduUREHTH YCROBHIR paGoThl, YUHUTHI-
BaeMble MpH pacueTe KOHCTPY KIM#t U3 SueHcTRIX 6eToHOB.

2. Ecnu npH yvere oCOObIX HArPY30K BBOOMTCA HAONONHHTENBHLIN Ko3DEPHUHEHT yCno-
BUH paborThl MeHbllle eOHHHIIBI COITIACHO YKA3aHHAM COOTBETCTBYIOUMX NOKYMEHTOB
(HampumMep npH yyere CeHCMHUYECKHX HArpysox), Ko buuueHT vy, NPHHRMAECTCH paBHAIM

eAMHHLE.
3. Koabpuunenrn vy; no nos. 1, 3, 4, 5§ nomxHE yyuTHIBATBCE HPH onpefeNeHHH Ry H
Ry, a MO 103, 2 — TONBKO NpH onNpeneneHun R,
4. Koagpoduumeutnt ycnosuit paGorhl GeroHa BBOOATCA HE3ABHCHMO OAMH OT OAPYroro
C TeM, O[IHaKo, YToObl X npou3peacHue 610 He MeHee 0,45.

2.12. 3HaueHHA HAYAIBHOTO MOAYJIA ynpyroctd Ep NpH COKATHH H pacTaxe-
HHH 1A A9enCThIX GeTOHOB ¢ BiaXxkHocThio 10 £ 2% (MO Macce) MPHHHMAIOTCH

no taén. 8.
B xnumarwuecKoM noapaiioHe IVA ans KOHCTPYKIMM, HE 3alMIMEeHHBIX

OT NEHCTBHUA CONMHEYHOM pammaimu, 3HaueHud Fj, ykasaHHbie B Ta0i. 8, cnenyer
yMHOXaTh Ha K03dumment 0,85.
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IIpy COOTBETCTBYIOLIEM 3KCIEPHMEHTAIBHOM OOOCHOBaHMH [ONYCKaeTCH
YYMTBIBATh BIIMAHHME HE TONbKO Kiacca 0OeToHa MO MPOYHOCTH M €ro MapKH
NO INTOTHOCTH, HO H COCTaBa M BHA BAXYLIEr0, a TaKXe YCIIOBUH U3rOTOBJICHUA
M TBepaeHua OeToHa, npyM 3TOM MOXHO [PHHHMAThb JNpYyrHe 3Have-
Hua £, cornacoBaHHble B YCTAHOBJICHROM MOpAOKE.

Tabnuuya 8

Mapka HauanbHble MOOYH yNPYTroCTH aBTOKIIABHONO AUEHCTOro OeToHa
no cpenHeit [Py CKaTHK ¥ pacTsxeHuu £y - 1073, MIIa,
fUIOTHOCTH D, npu Knacce 6eroHa 1o NPpOUYHOCTH HA CKAaTHE
Kr/m?>
o [avs [ [sas [o0s 05 [wrs [ono onas] o
500
600
700
800
900
1000
1100
* 84 | 88 | 9,3
1200 L T8 T T T T 857(89,7|948

IpnmMevadusa: 1. Han veptoft yxasanus 3HaueHus £ - 107° B MIla, non yepto#t —
B Krc/cm?.

2. InA AYCHCTOIO GCTOHA HCAaBTOKJNIABHOI'0 TBCPUCHHS 3HaucHUA [ MPUHHMAIOT KakK
N GeToHa aBTOKJIABHOTO TBEpHAeHHA ¢ YMHOXeHHeM Ha KoadduuucHT 0,8.
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2.13 (2.15). KoadpdbuumeHT nuHeHHOH TeMnepaTypHoH nedpopMaumu AUCHC-
ThIX GETOHOB &, NMPH H3MeHEeHMM TeMrepaTypsl oT MuHyc 40 no mwmoc 50 °C
NPHHUMAeTCA paBHbIM ap, = 0,8 - 107° °C~!.

[Ipn HanMuMH OAHHBIX O Mnnepauormecxom COCTaBe 3aMOJIHUTENICH, pacxoae
LEMEHTa, CTeNeHH BOHOHAChILleHUs OeToHa, MOPO3OCTOMKOCTH M T. . Aomy-
CKaeTCcsa MNPHHHUMATL NOPYrHe 3HaueHHA Oy, oﬁocnonamme B YCTaHOBJICHHOM
nopsirke. JIna pacuerHol Temneparypbi Hinke muiyc 50 ° C 3HaueHUA O ; MPUHH-
MalOTCA 110 3KCIIePUMEHTAIbHBIM JaHHBIM.

2.14 (2.16). Havanshbiit ko3¢ dHLHeHT nonepeuHol aedopMaLMH SYEHCTHIX
GeronoB (ko3dodumment IlyaccoHa) v npuHumaercs paBHBIM 0,2, a MOAYNb
CABMra fiYeMcrbiXx OeToHOB G — paBHbIM 0,4 COOTBEYCTBYIOLIMX 3HaueHHM £,
YKa3aHHbIX B TaOn. 8.

APMATYPA

2.15 (2.17). Ina apMHpoBaHMA Xene300eTOHHBIX KOHCTPYKUHM#A OJIXKHA
NPHMEHATHCA apMaTypa, oTBevaouias TpeOGOBAHMAM COOTBETCTBYIOUIMX roCy-
JAapCTBEHHBIX CTAHOAPTOB WIH YTBEpXMOEHHbIX B YCTaHOBJIGHHOM MNOpAAKe
TeXHHYECKHX YCIIOBHH M IIPHHAUIEXKAIUAR K ONHOMY M3 CIIe1YIOLLUMX BHIOB.

CrepxaieBan apMaTypHas CTanb:

a) ropsAueKaraHas — rjagkaa knacca A-l, nmepnoauueckoro mpoduna —
KnaccoB A-Il, A-1I1, A-IV; A-V; A-V];

0) TepMOMeXaHHYECKH H TEPMHYECKH YNPOYHEHHaA — MEPHOQHYECKOTO MPOo-
dwna knaccos AT-111, AT-1V.

[lpoBonounaa apMaTypHas CTajb:

B) apMaTypHas XOJMIORHOTAHYTAA NMPOBONOKA:

OOBIKHOBEHHAsA — NepHOANYECKOro 11podpuna knacca Bp-l;

BbICOKOMNpPOYHa — rnagkasa knacca B-ll, mepuonuueckoro npoduna knac-
ca Bp-Il.

InAa 3aknagHsIX AeTaned M COCAHHMTENbHBIX HAK/IaAOK NMPHMEHAETCH, KakK
Npasuiio, NMPOKAaTHasw YyINIEpPOAMCTasl CTajlb COOTBETCTBYIOIUX M3pPOK COTNACHO
oba3atensHOMY npunoxxernmo 2 CHull 2.03.01-84.

B Xene3o0eTOHHBLIX KOHCTPYKUMAX MOONYCKaeTcs IPUMEHATb apMarypy
ApPYTHX BHIOOB CTaJIeH, B TOM YHCIIe YNPOYHEHHYIO BBITSAXXKOH Ha NMPeANpPHATHAX
CTPOMTENHHON UHAYCTPUHM CTEPXHEBYI0O apMarypy Knacca A-llls, a takxke B
KayecTBe KOHCTPYKTHBHOH apMaTypbl — OOBIKHOBEHHYIO IVIAIKYI0 NPOBOJIOKY
Knacca B-1. [Ippmenenne apmMatypbi HOBBIX BHIIOB, OCBAMBAEMbIX IIPOMBILIUIEH-
HOCTDBIO, AIOJHKKO ObITh COrJIaCOBAHO B YCTaAHOBJIGHHOM MOPA/IKe.

[Ipumeuaduda: 1. [lpuMetedne cicunaNbHbiX UHAEKCOB B 0603HaAYEHUK KNACCOB
YNPOYHCHHOH H TepMOMeXaHHYEeCKH YMPOUYHEHHOH cTep)XHeBOH apMaTypbi BNA OQHOCNON-
HbIX H ABYXCIIOHHBIX KOHCTPYKUMHA K3 AvencTOro GeroHa NMPOM3BOAHTCA B COOTBETCTBHH
C npumen. 1, 2, 3 n. 2.17 CHuil 2.03.01-84.

2. B nansHeAuiem B [Tocobun ncnonb3ayoTca CneAyolHe TEPMUHBI:

CTepXeHb — AnA o6o3HavcHuaA apMartypsl moboro nHamerpa, BHaa 1 npoPuiis HelaBHCH-
MO OT TOI'O, MIOCTABJAACTCA JIX OHA B MPYTKax UM MoTKax (OyxTtax) ;

aunaMeTp d 06o3HavaeT HOMHHANTBHLLA AHaMeTP CTepXHA, eC/IH He oropopeHo ocobo.
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2.16 (2.18). BeiGop apMaTypHbIX CTalled CilefyeT NPOM3BOOMTh B 3aBHCH-
MOCTH OT THIIA KOHCTPYKUMH, HAMTHYMA BPEABAPUTEIBHOrO HaMpsAXKEeHKHA, a TaKXKe
OT YCJIOBHH BO3BE/ICHHA M IKCIVIYAaTalHH 30AHMSI WIH COOPYXKeHHA B COOTBET-
CTBHMH C 1. 2.19.

2.17 (2.19). B KavecTBe HEHanpAraeMoH apMaTypbl ene306eTOHHbIX KOH-
CTPYKIHH ClieAyeT NMPEUMYIIeCTBEHHO ITPHMEHSATD!

a) CTEPXXHEBYIO apMartypy Kiacca A-1l;

0) apMarypHyI0 NMpPoBOJIOKY auaMeTpoM 3—5 MM knacca Bp-l (B cBapHbIx
CeTKaX M KapKacax) ;

HOMYCKAEeTCA TAKXKE NIPUMEHATD:

B) CTepXHeByl0 apMatypy KnaccoB A-Il u A-l nns nonepeunoit apmartypbl,
a4 TaKXe B KavyeCTBe NpPOHOJbHOM apMaTyphl, €CIK APYyrue BHObl apMaTyphl
He MOT'yT OBITh HCNIONTB30BAHBI.

HeHanpsAraemaa pabGouas M KOHCTPYKTHBHaA apMaTrypa B KOHCTPYKUMAX
H3 AYCHCTBIX OETOHOB MOKHA NPUMEHATHCA B BHE CBapHbIX KapKacoB H
CeTOK.

2.18. B KxauvecTBe HanpAraeMoi apMartypel MpeRBapHTeNIbHO HaNpAXXeHHbIX
JBYXCIIOHHBIX KeJ1e300€TOHHBIX 3JIEMEHTOB M3 AUEHCTBIX OETOHOB NpH IJIMHE
00 12 M BKII0OY. MOXKET NPHMEHATHCA :

a) apMaTypHas npoBonoka xnaccos B-II; Bp-II;

0) ropsuexaraHas apMaTypa KinaccoB A-V; A-VI;

r) DOMyCKaeTcs IIPUMEHATh CTEP)KHEBYI0 apMaTypy KiaccoB A-1llB, A-1V.

2.19 (2.23).Ilpu Bp1GOpe BHOA H MAapOK CTATH MJIA apMatTypbl, yCTaHaBJIH-
BaeMO# MO pacyeTy, a TaK)Ke MPOKATHBIX CTalet i 3aKiafHbIX AeTajsiel aoI-
XKHbl YYHTHIBATHCA TEMIEpaTypHbIE YCIOBHA IKCIUIYaTaUMH KOHCTPYKLUHMH H
XapaKTep HX HArpyXeHMA COTJIacHO OO0A3aTeJIbHbIM IIPWIOXKEHHAM 1 H 2
CHull 2.03.01-84.

B kiIMMaTHYeCKHX 30HaX C pacueTHOH 3MMHEH TeMNepaTypol HHXKE MHHYC
40 °C npu npoBeCHUN CTPOHTENBHO-MOHTaXHBIX PaGoT B XOJIOHOE BpeMs roaa
Hecyuias CIIoCOOHOCTb B CTaIMH BO3BEACHHA KOHCTPYKUHH C ApMATYPOH, IONYC-
KaeMO#i K NPHMEHEHHIO TOJIbKO B OTAIUTHBAaEeMBbIX 3MaHMAX, JOJIXKHaA ObITh 00ec-
NedeHa MCXOAA M3 PACUCTHOTO CONPOTHBIIEHHA apMaTyphl C INOHMXKAIOILKM
Ko3¢ppuupenroM 0,7 v pacueTHOH Harpy3kH ¢ KoIQPHUHEHTOM HAIEKHOCTH NO

HAarpy3ke 7f = 1.

2.20 (2.24). Inst MOHTaXHBIX (MHOXbEMHBIX) MNETeNb NIEMEHTOB COOPHbIX
XKene300eTOHHBIX H OEeTOHHBIX KOHCTPYKUMH HO/KHA NMPHMCHATBCHA FOpAYEKa-
TaHaa apMarypHas cranb knacca Ac-Il mapku 10I'T u knacca A-lI mapok
BCt3cn2, BCr3nc2.

B cnyuae, eciii BO3MOXEH MOHTaX KOHCTPYKLMHH NPH PaCUETHOH 3UMHEN TCM-
nepatrype Hwke muHyc 40 °C, I8 MOHTaXHBIX TETENb He JONYCKACTCH MpPH-
MEHATb CTajib MapkH BCt2nc?2.
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HopmatuBHRIe U pacueTHEIE XAPAKTEPUCTHKH aPMATYPE!

2.21. HopmatuBHbie conportusneHus R, s OCHOBHLIX BMIIOB CTEPXHEBOH
¥ MPOBOJIOYHOH apMaTypbl IpHBEAEHbI COOTBETCTBEHHO B Tabn. 9 u 10.

Tabnuua 9 (19)

L i il

HopmamiBHbie CONPOTHBIEHHS pacTskeHMio R,
CrepXXHeBas apmarypa Kiacca { M pacyeTHble CONPOTHBIIEHMS PACTOKECHHIO I Npenesih-
HbIX CocTOSHMH BTOpO#t rpynmbt R, ..., MIla (krc/cm?)

el

A-1 235 (2400)
A-I1 295 (3000)
A-II1 390 (4000)
A-IV 590 (6000)
A-V 785 (8000)
A-Ills 540 (5500)
A-VI 980 (1000)
Tadbnuua 10 (20)
HopMatuBHbBIE€ COIIPOTHB)ICHMA pacTaXKe-
[1poBonounasn HMI0 R, ¥ pacyeTHLIC CONPOTUBIECHNS
apmarypa Kiacca Hnamertp, MM PACTSDKEHHIO A NpeReSIbHbIX COCTOSHHMIL
BTOpO#t rpynmsl R ..., MIla (krc/cm?)
Bp-I 3 410 (4200)
4 405 (4150)
5 ‘ 395 (4050)
B-11 3 1490 (15200)
4 1410 (14400)
S 1335 (13600)
6 1255 (12800)
7 1175 (12000)
8 1100 (11200)
Bp-Il 1460 (14900)

1370 (14000)
1255 (12800)
1178 (12000)
1100 (11200)
1020 (10400)

0 ~a 0N U A W

[Ipumevanue. B 1abn. 10 npuseficHE! BHAM apMaTypHl, IpMMeHeHHE KOTOPHIX
uenecoob6pa3Ho B KOHCTPYKUHAX H3 Ayencroro 6eToHa.
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2.22. PacueTHBIe CONMPOTHBNIEHMA apMAaTyphl PaCTKEHHMI0O IR OCHOBHBIX
BHJIOB CTEP)XHEBOH H NPOBOJIOYHON apMAaTyphl NpHUBEeHE! B Tabu. 11 1 12,

Tabnuupa 1l

PacueTHbie CONMPOTHBIICHHS APMATYDH IUIN wenamx
cocTosHu#t nepsoft rpymm, MIIa (krc/cm?)

CrepxHenas apMaTypa
s oo

nonepeuHot (xomy-
TOB H OTOTHYTHIX poZonbsHOR

crepxueft) R, , R,
A-l 225 (2300) R v Yews 22_5 (2300)
A-1] 280 (2850) (cm. Tabi. 13) 280 (2850)
A-HI muamerpom, Mm:
6-8 355 (3600) 355 (3600)
10-20 365 (3750) 365 (3750)
A-IV 510 (5200) 400 (4000)
A-V 680 (6950) 400 (4000)
A-VI 815 (8300) 400 (4000)
A-1lI» ¢ xoHTpONEM:
YIUTHHEHM S H HANpOKeHH S 490 (5000) 200 (2000)
TOABKO YIUIMHEHHSA 450 (4600) 200 (2000)

IIpumevwadung: 1. B cBaSpHBIX KapKacax id XOMYTOB H3 apMaTyph! xnacca A-lll,
RMaMeTp KOTOphiX MmeHmue 1/3 muamerpa npomonsHHIX CTepxHefl, 3HaucHUN R, NPHHM-
MawTCS paBHWMHU 255 MITa (2600 xrc/em?).

2. PacveTHRle CONpOTHBIICHMS PacCTRHYTOR monepedHoff apMATYpH R cxaToft mpogonsHO#H
IPHRHUMAKTCS C yueToM KOXDOHIHeHTOD, YK83aHHbIX B ml. 2.23, 2.24 u 1al6i1. 13.

Tabnuna 12

PacyeTHbie COMPOTHBIICHHA APMATYPH IS NpeAeNbHbIX
MMpoBonowias cocTosHMA neppoft rpynnu, MITa (krc/cm?)

apMaryps Knacca | Iuamerp,
=

nonepeyHolt (XOMYTOB | CXKATHIO
¥ OTOTHYTHIX CTepxHe#) R

.
RSW
Bp-1 375 (3850) Ry 7V, 375 (3850)
365 (3750) (cm.Tabn. 13)  [365 (3750)
360 (3700) 360 (3700)

17



ITpodonxcenue raba. 12

PacueTHLI¢ CONPOTHRACHKA apMaTYph! INA NpefenbHbiX

[poBonouHas cocTosHutt nepeoft rpymsi, MIa (xr¢/cm?)
apMaTypa KJacca Il.uaue'rp.
pacrmemm
MpOaONBHONA fionepedHot (XoMyTOB CHKATHIO
Rg M OTOTHYThHIX CTepxHeil) Rsc
Rsw

B-II 3 1240 (12 650) Ry Ysw 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)

S 1045 (10 700) 400 (4000)

6 980 (10 000) 400 (4000)

7 915 (9300) 400 ¢4000)

8 850 (8700) 400 (4000)

Ta6bauua 13

PacueTHble CONPOTHBIICHHA PaCTAXEHMIO fonepeutolt R, U okaToHl

Apmartypa R . apmarypsi, MITa (krc/cm?), npu xnacce AuencTOro G6eToHa
1O NPOUYHOCTH HA CXKATHE

o i s[5 [ wafon] v

25 137,5] 50 | 625 87,5; 125 | 187,5] 250} 310 | 375

MonepewHas 255 | 380 [ 510 | 640 | 900 | 1270 | 1900 | 2550| 3200 | 3800

230 | 250 {270 | 295 ] 340 | 390 | 390 { 390{ 390 | 390

]
- ] S e —- =i ] L e T ] e il —

(xarad npoponbHad | 5350|2550 | 2750 | 3000| 3450| 4000 | 4000 | 4000| 4000 | 4000

Mpumevuanusn: 1. Hax yeprol naHbl Kjiacchl GeroHa no npoqﬂocm H pacycTHhIE

conpotusicHu, MIa; non yepToft — pacyeTHbie CONPOTHBECHHSA, Krc/cm?.
2. PacyeTHhle COTIPOTHBJICHMA apMATYphbl AaHbl € YYeTOM KoxdduuHeHTOB yCloBHit e

paborsl B GeToHe KnaccoB B1S u HuXe:

190 + 40B
ons cXkartoff  apmatyphi Ysg = < 1;
R
SC
25B
" nonepevyHo# ” Yoa = < ]
R ow
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2.23. PacueTHble COMIPOTHBIIEHHA apMaTypbl CXaTHIO R, ., KCNIONb3yeMble IpH
pacuere KOHCTPYKUMHA MO NpeaenbHbIM COCTOAHHUAM IEpBOH I'Pymibl, NPHHUMA-
orca no 1abn. 11 1 12 ¢ yuetom Ko3p¢HUKEHTOB YCIOBHA PaboThl Y., NO
Tab. 14 ¥ He Gonee BEJIMYMH, YKa3aHHBIX B Tabn. 13.

2.24. PacueTHble CONPOTHBIICHHA MOMNEPEYHOH apMarypbl B KOHCTPYKUHMAX
H3 AYencTroro 0eToHa nMpH paboTe HX NO HaKJIOHHBLIM CEYECHMAM Ha NeHCTBHE NO-
nepeYHoR CHIbI ¥ M3rubalouero MOMeHTa MpUHUMaAIOTCA 1o 1abnm. 13.

Tabnuna 14 27)

KoaxbouimeHT ycnosuft
paGoThi Y, IpH apMarype
3aumMTHOE NOKPHITHE

rnajako#t nepuoHYecKoro
npoduns
1. HeMeHTHO-HONHCTHPOJNIBHOE HIH JaTeKCHO-MHHe- i 1
paJibHOE
2. llementHo-OuTYMHOE (XONOMAHOE) MNpH OHaAMeETpE
apMAaTYpbl, MM
¢B. 6 0,7 1
mo 6 0,7 0,7
3. butymHo-cUNHKaTHOe (ropsuee) 0,7 0,7
4. BHTYMHO-IIHHKCTOE 0.5 0,7
5. CnannebutTymHoOe, lIeMEHTHOE 0,5 0,5

2.25. llnuna nepegaud HanpsDKeHMs [y [UIA HalpATaeMoM apMartypsl OBYX-
CIIORHBIX KOHCTPYKIHH onpenenserca cornacHo 1. 2.29 CHull 2.03.01-84.

2.26 (2.30). 3HaueHuA MONOYNA YTNPYTOCTH apMaTtypbl £, MPHHHMAIOTCA MO
Taou. 15.

Tabnuua 15 (29)

Knacc apmarypsl Mogaynb ynpyrocts apmatypst E, - 1074,
MIla (kr:/cm?)

— - — - N - —

AL A-II 21 (210)
A-III 20 (200)
A-IV, A-V, A-VI 19 (190)
A-lilp 18 (180)
Bp-1 17 (170)
B-11, Bp-I 20 (200)
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3. PACYET JJIEMEHTOB BETOHHBIX H XEJIE3OBETOHHBIX
KOHCTPYKLIMA U3 AYEMUCTHX BETOHOB IO NPENEJTHHHIM
COCTOAHHMSAM NEPBON I'PYIIIIH

PACMET BETOHHBIX JJIEMEHTOB 110 MPOYHOCTH

3.1 (3.1). Pacuer no npouHOCTH GETOHHBIX JIEMEHTOB AOMKEH NMPOU3BOIUTH-
CA IVIA CeYeHHH, HOPMANBHBIX K HX NMPOAONbHOA OCH. B 3aBHCHMOCTH OT YCJIO-
BHH paboOThl 31EMEHTOB OHH pacCUMTBHIBalOTCA 0€3 ydeTa, a Take C YUETOM Co-
OpOTHBNEHHA 6ETOHA PACTAHYTOH 30HBI.

be3 ydYera compoTHBNeHHA OeTOHa pacTAHYTOM 30HBI NPOH3IBOMAUTCA pacuer
BHEUCHTPEHHO CXaTbIX JJIEMEHTOB, YKa3daHHbiX B 1. 1.7 a CHull 2.03.01-84,
NPHHMUMAsA, YTO JOCTHXKCHHE NpedeNIbBHOr0 COCTOAHMSA XapaKTepH3yeICA paspy-
ILIEHMEM CXKATOro OeToHa.

ConpoTuBrnieHHe GeTOHa CXKATHIO YCIIOBHO MpEOCTaBIACTCA HAMPAKCHHAMM,
paBHbIMH R, paBHOMEpPHO pacnpefesicHHbIMH IO YaCTH CXKATOH 30HBI CeUeHHA—
YCIIOBHOM CXaTOH 30He (uepT. 1) — cokpallleHHO, HMeéHyeMOi B DanbHeHILeM
CXKATOH 30HOU BeTOHA.

I

Yept. 1. Cxema yCHIHMR H 3M0p2 HApAXK®-

HHii B CevyeHMH, HOPMANBHOM K npononbHol

OCH BHAIEHTPOHHO CxXkaToro GeToHHOTO ANe-

MEHTS, PACCUMTHIBAGMOIO IO NPOMHOCTA

Ge3 yuera conporuBnexuit OeroHa pacTAHy-
TOR 30HBI

C yueroM cONMpOTHBJ/ICHHA GeTOHA pacTAHYTOM 30HBI NMPOM3BOOMTCH pacyeT
37IEMEHTOB, YKa3aHublXx B 1. 1.76 CHuII 2.03.01-84, npuiuMman, 910 JOCTHOKE-
HMEe NMpERENIbHOTO COCTOAHHA XapaKTepH3yeTca paspyuicHHeM OeTOHA pacTsHy-
TOM 30Hbl (NOABJICHHEM TPEILMH) .

[IpepensHbie yCHIHA ONPENENAIOTCA HCXOAA U3 CNICAYIOLMX NPeANOChUIOK

ceqyeHMA nocne gedpopMali OCTaAIOTCA IVIOCKHMH;

HauGonpllice OTHOCHTENBHOE YIIHHCHHC KPaHHero pacTaHyToro BOJIOKHA
GeToHa paBHe® ZRbt/Eb;

HaNpSOKEHUA B GETOHE CXKAaTOM 30HBI ONPENENATCA C YUeTOM YIpyrux (a B
HEKOTOPAIX CITyuasiX H Heynpyrux) pedopmaunit 6eTona;

HanpsXXCHUA B GeTOHE paCTAHYTOH 30HBI pacnpeneneHbl paBHOMEPHO U PaBHBI
Ry,.

KpoMe TOro, JO/mKeH NPOH3BOOUTECA pacueT BGETOHHBIX 371eMEHTOB Ha MeCT-
HOe [IeCTBHE Harpy3KkH (cmATHE) coriacHo n. 3.30.
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BHEUEHTPEHHO CXKATDBIE JTEMEHTDI

3.2 (3.2). Ilpu pacueTe BHEHEHTPEHHO CXKAThIX OETOHHBIX IEMEHTOB HOJDKEH
NPUHHMATLCA BO BHHMaHue CJIYYaHHBbIA 2KCUEHTPHCUTET NPOMAOJIBHOIO YCHIIUA
é,, onpenensieMbif COriaCHO yKa3aHuam n. 1.18.

3.3 (3.3). IIpn rubxoctn 3neMeHToB ly/i > 14 He0OGXOAMMO YUHTHIBATH BIIHA-
HHMe HAa MX HeCcyllyl0 CNoCOOHOCTb NMpOrHO0B B IUIOCKOCTH IKCUCHTPHCHTETA
NPOAOJIBHOTO YCWIHA H B HOPMaJIBHOM K HEH NMNOCKOCTH MYyTEM YMHOXEHHA
3HaYCHHH €y Ha Ko3pduumeHT n{cMm. . 3.6).

B cnyvae pacyera M3 IVIOCKOCTH IKCLUECHTPUCHTETA NMPOAOIIBHOrO YCHIHA 3Ha-
YeHHE €9 NPHHHMAETCA PaBHBIM 3HAYeHHIO CIYUaHHOTO IKCUEHTPHCHTETA.

IIppMeHeHHe BHELEHTPEHHO CXaTbiX OETOHHBIX 3NEMEHTOB He NMONYCKAaeTcA
NpH 3KCUEHTPHCHTETaX MPHIOXKEHUA MNPOAOJIBHOH CHIBI C yYeTOM Nporubos
€o N, NPCBHILIANIOIINX

a) B 3aBHCHMOCTH OT COUETaHMA Harpy30K:
NpH OCHOBHOM covYeTaHHH — 0,9 y,
”» ocobom 2 - 0!95 Y
6) B 3aBHCHMOCTH OT KJj1acca OeToHa no npouyHoCTH: (¥ — 2).

30ech ¥y — PacCTORHME OT LEHTpA TAXKECTH CeueHHA o Haubosee cxkaroro
BOJIOKHA GeTOHa, CM.

3.4 (3.4). Bo BHeueHTpeHHO CXKaTbIX OETOHHBIX INEMEHTAaX B ClAyuYasXx, yKa-
3aHHbIX B II. 5.48 CHull 2.03.01-84, HeoOGxoaumo npegycMaTpHBaTh KOHCTPYK-
TMBHYIO0 apMartypy.

3.5 (3.5). Pacuer BHEUEHTPEHHO CXKaTblX OETOHHBIX /IEMEHTOB (CM. uepr. 1)
[OJIKEH NPOU3BOOUTBCA H3 YCIIOBHA

N< “RbAb’ (1)

rae A, — momaas ceyeHUA CkatoH 30HbI GeTOHa, onpenensieMas U3 ycio-
BHA, YTO €€ LUCHTP TAXKECTH COBIAJACT ¢ TOYKOM IPHIIOKEHHSA
PaBHOLEHCTBYIOLLEH BHEILIHKX CHIL.
Jinsa aneMeHTOB NPAMOYTOJILHOrO CeuYeHHA A onpenenserca no popmyrne

A, = bh (1——2—83—'1-). (2)
h

BHeleHTpeHHO C)KaTbie OeTOHHbIE 71IeMEHTbl, B KOTOPBIX NOABJIEHHE TPEILHH
He JJONYCKaeTCA N0 YCJIOBUAM J3KCIUTyaTalMH (Y¥epT. 2) HEe3aBHCHMO OT pacyera
u3 ycnoBua (1), momxubl GbiThb MpOBEpeHbI C YUETOM CONPOTHBIEHHA GeToHa
pacTAHYTOH 30HBI (CM. 1. 3.1) H3 ycnoBHA

oR;, W
NS -t pl (3)

€M —T
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YepT. 2. Cxema younuit ¥ 3mopa Ha-
apxeHuit B CeYycHMM, HOpMAaIBHOM
K npomonnioft ocu u3rnGaemoro
(BHeleHTPEHHO cX<aToro) O6eToHHO-
I'o 3MeMeHTa, PacCCYMTHIBAEMOIO IO
NPOYHOCTH C YYE€TOM COMPOTHBJICHHUA
pacTaHyTOH 30Hu GeToHa

R
T S
I
L
L
LA
F .
i
N
 ———
]
A
R —
8

»
.
e
i,

s 3neMeHTOB NPAMOYTONBHOIO CeYeHHA ycaoBHe (3) HMeeT BHA

1,75aRpbh
< bt
6e, 1
h

(4)

— ¢

B popmynax (1) — (4):
1 — ko3 dHiImeHT, onpenenaemoit no popmyne (9);
o — KO3bbHIMEHT, TPHHEMAEMBIH PaBHBIM
U1 aBTOKJIaBHBIX AYeHCThIX OeToHOB — 0,85;
,, HEABTOKJIABHBIX ,, . —0,75;
Wpi — MOMEHT CONpPOTHBNICHHA CedeHHA if KpaHHero pacTAHYTOro
BOJIOKHA C YYeTOM HeynpyTrHX AedopMalldii pacTAHyTOro 6eToHa,
OnpenensAeMbli B NMpPeOIoNOKEHHH OTCYTCTBHA IPOJOJILHONR CHIBI

no ¢gopmyne
W, = 216 +Sh,: (5)
pl h —x bt s
0
Y= 1:6 - _""L_ y (6)
Rb,ser

r — pacCTOAAHHE OT LEHTPA THAOKECTH CEYEHHA OO AOPOBOM TOUKH, HaH-
Gonee ynaneHHOH OT pPacTAHYTOH 30HBI, onpeaenseMoe no ¢op-
MyJie

W
r=¢——, (7)
A

NOJIOXKEHHE HYJIeBOH JIHHMH ONpENeNAeTCA U3 YCIIOBUS

_ (h—x) Ap:

S 8
b ; (8)

0
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Iy, — MOMEHT MHEpHHH IUIOLLA/H CEYECHHA CXKATOH 30HBbI GETOHA OTHO-
CHUTENTbHO HYJIEBOH JIMHHUH;
Spo U Sp; — CTATHUECKHA MOMEHT IUIOIIA[H CEYeHHA COOTBETCTBEHHO CXKAaTOM
H PacTAHYTOM 30H OE€TOHAa OTHOCHTENIBHO HYJIEBOM JIMHHH,
X — BBICOTA CXKaTo# 30HbI BeTOHA.
3.6 (3.6). 3nauenue kodxbdMUMEHTA 7, YUHTHIBAIOLIETO BIHAHHE Nporuba
Ha JKCLEHTPHUCHTET NPOAOJIBHOIO YCHIIHA €, CllefyeT onpeaeniars no popmyine

n=—m—"", (9)

rie N,., — YCNOBHast KpHTHUYECKas CHNa, onpeenseMan no popMmyine

6,4 Epl 0, 11

N, =——20 (—-----—-+0,1), (10)
Py l 5 0,1+6 0

roe ¢; — KOIPOHULUHKHEHT, YUMTHIBAIOWKHA BIIUAHME [UTKHTENBHOTO NEHCTBHA
Harpy3KH Ha nporu6 jneMeHTa B npeeibHOM COCTOAHWM, paBHbIH
1 + 8 M | (11)

1= —,

’ M

HO He Bonee 1 + f.

3nech f — xkodadpduUHEHT, NpUHHMAaeMbIi B 3aBHCHMOCTH OT BHA

AYEHCTOro DeToHa paBHBIM: i1 AaBTOKNaBHoOro — 1,3,
18 HeaBTOKNaBHoro — 1,5;

M; — MOMEHT OTHOCHUTENTBHO pAaCTAHYTOH WIH HauMeHee
CKaTOW TpPaHH CEYEHMA OT AEUCTBUA MOCTOAHHBIX H
IJIMTENIbHbIX HArpy3oK;

M — 10 Xe, OT OCHCTBUA NMOCTOAHHBIX, [VIUTESIBHBIX U Kpat-
KOBPEMEHHBIX HArpy3oK;

lo — pacueTHas [UTMHA JNIEMEHTa, onpeaenAaeMas no raon. 16;

6, — KO3 PHLUMEHT, NPUHUMAEMbIH paBHBIM €,/h, HO He MeHee Be-
JIMYMHbI

]
S¢. min= 0, — 0,01 f—-——0,0le, (12)

rae R, npuauMmaetca B Mlla.

Ecnu u3rubarouide MOMEHTbI (WIH 3KCUEHTPUCHTETBI) OT IMOJIHOH Harpy3KH M
OT CyMMbI NOCTOAHHBIX M [JIATEIIbHBIX Harpy3oK HMEIOT pa3Hbie 3HaKH, TO NpH
a0COJIIOTHOM 3HaYeHHH 3KCHEHTPHCHTETA MOJIHOW HArpY3KHM €g, MPEBbILIAOIIEM
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0,1 h, npuHUMAlOT ¢; = 1; €CRHM 3TO YCJIOBHE HE yAOBIETBOPAEICA, 3HaUCHHE
e
¢; MpMHUMAETCA paBHbIM ¢; = ¢;, + 10 (1-¢;,) 7:3-, raoe ¢;, OnpeensioT no

¢opmyne (11), npuHumas M paBHBIM NpPOM3BENEHHIO NMPOJOJIBHOK CHIBI N Ha
pPacCTOSIHHE OT LIEHTPA TAXKECTH CEYEHHA 10 COOTBETCTBYIOLLEH I'PaHH CEYCHMA.

IIpu pacuetre GETOHHBIX 1EMEHTOB, HMEIOIUMX HECMelllaeMbie ONOPbI, 3HaYe-
HUA KO3 PUUMEHTA 7) MPUHUMAIOTCA 1A CEUCHHA B CpeaHed TpeTH JIHHBI JJie-
MeHTa no ¢opmyne (9), a ONA CeueHUH B npesienax KpaHHUX TpeTeil ITHHbI JJ1e-
MEHTa — NyTeM JIMHEHHOH MHTEPNoNALMH, NPHHUMAA B ONMOPHBIX CEYCHHAX 3Ha-
YeHHMs 7) paBHbIMU eIMHHLE.

Tabnuua 16

XapakTep oIMpains WIeMeHTOB Pacuyersas wmna /o

IIng cTeH, oMMpaloLMXCA BBEpXY H BHH3Y !

a) NpH LWIapHUpax Ha ABYX KOHILAaxX, He3aBHCHMO OT BEJIH'H- H
Hbl CMellIeHHA OMop

6) npu 3auieMiIeHHH OOHOT'O K3 KOHIIOB H BO3MOXXHOM CMe-

IeHHH ONIOP:
JUISt MHOTONIPONIETHRLIX 3AaHHH 125 H
s OJHONPONETHBIX ’ 15 H

Ipumevarnue. H — BBICOTA CTEHBI B NpellesiaX 3TaXKa 3a BHIMETOM TONMILMHBI MTHTH
NepeKpbITHA.

3.7. Pacuetr CkarbIX GeTOHHBIX 3711€MEHTOB (IIpH KOCOM BHELEHTPEHHOM CXa-
THH) npom3BoauTca 110 Gopmyne (1), npu aToM:

a) IWiolaab CeYeHHA CXaToH 30HbI GeToHa A, yClOBHO MPHHHMAETCA B BHIE
NpAMOYTO/IBHHKA, IEHTP TSDKECTH KOTOPOro COBMAMlaeT ¢ TOYKOH NPHIOXKCHHA
CHNIbl M [IB€ CTOPOHBI OI'PaHHUCHbI KOHTYPOM CeueHMA InemeHTa (4ept. 3), NpH

ITOM.
be =2Cp =2(), — €oy), (13)

hc=2ch=2(yh—eox)* (14)
B popmynax (13) u (14):
Cp 1 C}, — pacCTOAHNA OT TOYKH NMPHIIOXKEHHA CHIbl OO0 GNHKAKILIMX IpaHHIL

CEYeHHUA.
[Inowmans ycnoBHOM CXaTOH 30HBI O€TOHa paBHa:
Ap =4y —eox) (Vp —€oy); (15)

6) BiuMAHME NMPOOONIBHOTO U3rHGa YUMTHIBAETCA B COOTBETCTBHM C M. 3.6, IpH
3TOM BEJIMYMHBI 17 H & oNnpedesfAOTCA B AByX BapHaHTaX:

1) npu BpicOTe CeUeHHA h K IKCUEHTPUCUTETE €gx — B HANIPABJICHHH A ;
2) npu BbicoTe ceueHNs h = b M IKCUCHTPHCHTETE € — B HaNpaBneHuu b .
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YepT. 3. CxeMa pacnosioxeHus yCHHit H 3mMOpa HAIPOKeHR#E B MONEPEIHOM CeseHuH GeToN-
HOIO 3/IeMEHTA MPH KOCOM BHENOHTPeHHOM CXATHH

Ilpy mBYX BapHaHTax 3HaUYeHMA 7t 33 pacueTHy10 HeCylL[yl0 CHOCOGHOCTh NpH-
HHMAaeTCA MEHbLIAA M3 3HavueHuil, BorMcIeHHsIX no ¢popmyne (1). IIpopepka
Hecyillek CNOCOGHOCTH ¢ ‘yueTOM CONpPOTHBJICHHMA GeTOHAa pacTAHYTOH 30HHI B
COOTBETCTBYIOLIEM HANpaBJIeHHH npou3Bomurca no popmynam (3) u (4).

3.8 (3.7).Pacuer anmemMeHTOB GETOHHBIX KOHCTPYKIMH Ha MECTHOE CXAaTHE
(cMiATHE) ciedyeT BHINOJAHATD cornacHo mm. 3.30.—3.31.

PacueTr ONOPHBIX CEYEHHHM CXKATBHIX 3JIEMEHTOB KOHCTPYKIMH B 30HaX, IPpHMBI-
KalouMX K FOPU30HTANIBHLEIM PaCTBOPHHM IBAM, NPOU3BOIHTICA B COOTBETCTBHH

C npui. 4.

Harubaemuie 3nieMenTH

3.9 (3.8). Pacuer n3arubGaeMbiXx GETOHHBIX 37IEMEHTOB (CM. uepr. 2) HOJKEH
NPOU3BOMUTHCA K3 YCIIOBHA

M<aRy, Wy, (16)
rae a — Ko3¢duimeHT, IPHHUMAEMBIH COrNacHo M. 3.5;
Wy — onpenengerca no ¢popmyse (5); Ans eMEBTOB NPAMOYTONBHO-
rO CEYCHHA MPHHUMACTCA PABHBIM:
bh*
Wp . (17)
3,5
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PACMET KEJIE3OBETOHHBIX 2JIEMEHTOB 110 MIPOYHOCTH

3.10. PacueTr no NpOYHOCTH 3/1EMEHTOB XeJle306eTOHHBIX KOHCTPYKUHH JOJI-
)KEH IMPOHM3BOMUTLCA /I CEYCHHH, HOPMAIBHBIX H HAaKJIOHHBIX K MX INPOHOJIb-
Hoit ocu. [Ipu HeoO6XOOMMOCTH OOJKEH NPOU3BOOUTHCA pacyeT Ha MECTHOe

CMSATHE.
Pacuer no npoYHOCTH CegeHMid,

HOPMANBHLIX K NPOAOILHON OCH IeMeHTa

3.11 (3.10). IlpenenbHbie YCHIHA B CeYeHHMH, HOPMAJIBHOM K HMPOOO/IbHOM
OCH 3J1eMEHTa, ClleflyeT ONpPencaATh UCXOOA H3 CIeAYIOIMX NMPEANOChUIOK :

CONPOTHBJIEHUE GETOHA PaCTKEHUIO TPHHUMACTCH PABHBIM HYJIIO;

CONpPOTHBJIEHHEe OETOHA CXKATHIO MPENCTaBNACTCA HANPAXKCHHAMM, paBHbIMH
R, paBHOMEpHO pacnpeneneHHbIMH N0 CXKaToH 30He GeToHa,;

PaCTATMBAIOLIHE HANPSDKEHHA B apMaType NMPHHUMAIOTCA He fonee pacyeTHOro
CONPOTHBJICHHA paCTAXKECHHIO R ;

CKHMAIOIIMe HANpsOKeHUA B apMatype NpHHUMAKTCA He Dojiee pacyeTHOro
CONPOTHUBJICHHA CXaTHIO R ..

[Ipu HanuyMU B IEMEHTE HaPATaeMOM U HEHAMPATAEMOi apMaTyphl U3 CTANH
PRITHYHBIX BHOOB H KJIaCCOB KaXIbiH BH/l H KJIaCC apMaTyphbl BBOOAT B pacueT
MPOTHOCTH CO CBOMMM PACYCTHRIMM CONPOTHBJICHMAMM. B 3TOM Ciiyuyae B pacuer-
HBIX ¢popMynax npousseneHua R A, H R A 's 3aMeHAI0T CYMMONH NpOHN3BeAcHUH

PaCYETHBIX CONPOTHBJIEHHH KaXKAOro BHOA apMaTypbl Ha COOTBETCTBYIOLLME
IIOWAAYM MX CeYeHHH, a mpouaseneHus RS, M R S5, 3aMeHAOT CyMMOit

NPOH3BEJEHHHA pacYeTHBIX CONMPOTHBIICHHA apMaTyphl Ha CTaTHYECKHE MOMEHTHI
COOTBETCTBYIOUMX IUTOWANCH CeYSHU’ apMaTyPhl.

Pacuer OBYXCIOHHBIX 3JIEMEHTOB MO MPOYHOCTH NMpPH PACNONIONKEHMH CIIOA TH-
xenoro OeToHa B pacTAHYTOM 30He MPOU3BOOMICA TaK Xe, KaK H 1A OOHO-
CIIOHHBIX AYeHCTOGETOHHBIX 3IEMEHTOB; INpH pacyeTe NO aedpopMalMAM MNpoy-
HOCTb TAXKeNoro 6eToHa NpHHHMAIOT paBHOH €ro KJ1accy, YKa3aHHOMY B [IPOEKTeE.

B Takux 3meMeEHTaX MNOJNIOXKEHHEe LEHTPa TAXKECTH IUIOLIAM BCEro CeyeHMA
6eTOHa WIH ero CXKATOH 30HBI, a TAKXKE CTATHYECKHE MOMEHTHI ClIeyeT ornpepe-
NATh, NPHUBOJA BCE CEYCHHA K KIlaccy siueucToro GeToHa.

3.12 (3.11). Pacuer ceueHMit, HOPMANBHRIX K NPOJONIBHOM OCH 3NIEMEHTa,
KOTrJia BHEUIHAA CHIa ACHCTBYET B MJIOCKOCTH OCH CUMMETPHH CEUYCHMA M apMa-
Typa COCpefoTOYCHa y MepHeHAMKYNAPHBIX K YKa3aHHOHM IJIOCKOCTH rpaHe#
AMEMEHTA, ClICAYeT NPOH3BOOHTh B 3aBUCHMOCTH OT COOTHOLUCHHA MEXAY 3Ha-

X
YeHMEM OTHOCHTEJIbHOM BBICOTHI CKaTOM 30HbI OeToHa § = -;—- , ONIpenengeMo

0
K3 COOTBETCTBYIHX YCJIOBMH paBHOBECHSA, H 3HAYCHHEM OTHOCHTENIBHOH BhLICO-

THI CXATOH 30HBI GeToHa §p (cM. n. 3.13), MpH KOTOPOM NpENEIbHOE COCTOAHHE
AIEMEHTA HACTYNaeT OJHOBPEMEHHO C NOCTIDKEHHEM B DaCTAHYTOM apMaType
HanpsDKeHWUA, PABHOIO PACUETHOMY OOMPOTHBIICHMIO R, C YU€TOM COOTBETCTBY10-

uMX Ko3pPHLUHEHTOB YCIOBHH paGoThl apMaTyphl, 3a HCKITIOUeHHeM Ko3ddH-
IHEHTA 7, Mo 0. 3.13 CHuIl 2.03.01-84.
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3.13 (3.12). 3nauenue &g onpenensaercs no GpopMmyie

Er = = 18
: 1 + _‘fsﬂ_(l _._(f.) | (19
400 1,1
roe w=a-—PFRy;
a = 0,8;
g =0,008;

R, — npuHumaerca B Mlla.

O.r — HanpspkeHne B apmarype, Mlla, npunnmaemMoe paBHBIM I ap-
MAaTYphbl KJ1aCCOB:

A-L A-ll, A-IIL, A-llIB u Bp-l  ogg =R — 0y, -

A-1V, A-V, A.V] o, =R, +400 — Osp — Aasp;
B-11, Bp-II Or =R +400 — 0y,);
3nech R, — pacyeTHOEe CONMPOTHBJIEHHE ApMAaTypbli PacTAKEHHIO C

YUETOM COOTBETCTBYIOLIHX KO3)PHUHEHTOB YCNOBHH
paboThl apMaTyphl 7Y;; , 32 HCKJIIOUEHHEM 7, (CM.

n. 3.13 CHull 2.03.01-84) ;
Ogp — NPHHAMAETCA NPH KOIPHUHEHTE 7, < 1;

Aasp — ¢M. 1. 3.28 CHuII 2.03.01-84.
IIpu 3TOM &5 momxkHo GbiTh He Gonee 0,6.

3.14 (3.13).IIpu pacuere MmO NPOYHOCTH XKENEe300ETOHHLIX 3NIEMEHTOB ¢
BBICOKONpOuUHO#l apMarypoit xknaccoB A-IV, A-V, A-VI, B-1I, Bp-II npu coGnro-

OeHHHM yCcnoBHA £ & Ep pacyeTHOe COMpPOTHBIIEHHE apMaTypbl R, HO/IKHO OBITH

YMHOXEHO Ha KO3p(HLUMEHT YCIOBHH paboThl 7, ONMpene/sieMbiH B COOTBET-
crBuH c 1. 3.13 CHxuII 2.03.01-84.

H3ruGaemaie 3/1eMeHTR NPAMOYTO/ILHOIO CeUCHUS
3.15 (3.15). Pacuer npAMOYTONbHBIX CeYeHMH M3rHGaeMbIX 3J1EMEHTOB,

yKa3aHHBIX B 1. 3.12 (uept. 4), npu ¢ = hx < §R [OJIXKEH MPOU3BOAKTHCA K3
YCIIOBHMSA : 0
M<Rybx (ho —0,5x) +RecA | (ho —d'), (19)
IPH 3TOM BBICOTa CXKATOM 30HBI X onpeaensaerca no gopmyne
RA, —R, A, =Ry bx, (20)

M PHHUMAETCA ¢ yYeToM 1. 3.16.

PacueT TaBpOBBIX H IBYTaBpPOBBIX CEYCHWH NMPOM3IBOOUICA B COOTBETCTBMH C
n. 3.16 CHuIl 2.03.01-84.
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RSCA;'
RpAyp

Yept. 4. CxeMa ycrummit 1 3mopa HAMpOKEHUA B CeueHMH, HOpMANTBHOM K NPoRonbHOR oCH
u3rubaeMoro xene’obeToHHOIO ANIEMENTR, NIPH pacueTe ero nNo NpPoYHOCTH

3.16 (3.17).Ilpu pacuere NMO NMPOYHOCTH H3rHOaeMBIX 3NIEMEHTOB PEKOMEH-
ayerca coGniogars ycloBHe

x< &p ho. (21)

B cnyuae, korpa miowmwanb ceueHUs pacTAHYTOH apMaTyphl IO KOHCTPYKTHB-
HbIM COOOpaXXEHHAM WIH H3 pacyera Mo MpeaesbHbIM COCTOAHMAM BTOPOM I'pyn-

bl MpHHATA OonblleH, YeM 310 Tpebyerca mia cobnioneHHd ycoBusa X « Ep Ao,

pacueT ciefyeT NPOH3BOOUTH N0 GopMyNaM [y obiero cnyvasa (cMm. . 3.21).
Ecnu nonydeHHoe u3 pacuera no popmyne (20) 3HaveHme x > Ephy, HONyc-

KaeTcs [pOM3BOAMTb pacyeT M3 ycnoBua (19), onpenenss BHICOTY CXKATOH 30HBI
H3 QPOpMYIIBI

oA, —RgA, =R, bx , (22)
i 0,2 +¢
as - ——_—_.._L-__‘B.______T RS ; (23)
0
0,2+ £+ 0,35 —& (1 — __.__)
R, &R
X
E= T (x nopcuwThIBaETCA MpH 3HAYeHUAX R C yyeToM COOTBETCT-
0

ByIOLMX KO3} IHIMEHTOB YCIOBHH paboThI apMaTyphi) ;
05, — OMPEAENAETCA NPH KOIGGHUMEHTE Yy, GONbILEM EIHHAUDI.
INns 3reMeHTOB ¢ HeHanpAraeMo# apMatypou KkiaccoB A-I, A-1lu A-III u Bp-1
npu x >&pho AOMYCKAeTCA TaKXKe MPOU3BOOMTH pacder U3 ycnoBus (19), moa-
CTaBJIAA B HeTo 3HauYeHHe X =Ep h,.
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BHENeHTPEHHO CXKaThie AIEMEHTH NPAMOYTOJIBHOIO CEYeHHs

3.17 (3.19).Ilps pacueTe BHEUEHTPEHHO CXKATbIX XKeJe300€TOHHBIX 3JIEMEH-
TOB He0OXOOWMO YUMTRIBATh CIYYaHHbIH HaYaTbHBIH IKCLUEHTPHCHTET, COIJIaCHO
n. 1.18, a Takxe BnuAHKe Mporuba Ha KX HeCyuIYI0 CHOCOOHOCTh B COOTBETCTBHH
cm 3.19.

3.18 (3.20).Pacuer npAMOYTONbHBIX CeYeHHH BHELICHTPEHHO CXaTbIX 3Jie-
MEHTOB, YKa3aHHBIX B 11. 3.12, cneayeT NpoH3BOIHUTD:

by
a) npu §=-— <K, (uepT.5) — M3 yCIIOBHA

ho
Ne < Rpbx (ho —0,5x) +R A, (ho —d') , (24)
IIpH 3TOM BbICOTA CXKATOH 30HB! OIpEeNfAeTCA U3 GOPMYIIbI
N+RA,—R A’ =Rybx , (25)
X
6) npu ¢ = T > Ep — TaKKe M3 ycioBua (24) ;
0

NPH 3TOM BBICOTa CXXATOH 30HBI ONIpELeIIACTCA:
1A 3NIEMEHTOB C HEHampsraeMo#u apmMarypon kinaccoB A-l, A-ll, A-Ill — u3

dopmynbl '
N+oA, ~R, A, =Rybx , (26)
1 —x/h,
Iae O, = 2 — -] Rs; (27)
| —&p

WA AEMEHTOB ¢ apMaTypoH kiaccoB Bbilte A-III (HeHanpAraemMoit u Hanps-
raeMoi) — u3 dopmyn (30) - (32).

N l

- -
- -_ [

— A S

N
§

X
N

:
|

€
A
o
Jl
N1
&
& &

- ———— A S——— A — > o

N

UepT. 5. Cxema ¥ 3mopa HaNpKEHKHt B CedeHyH, HOPMANTBHOM K NPONONbHON OCH BHElEHT-
PEHHO CXATOr0 XKene3o00eTroHHOro 3NneMeHTa, IPH pacyeTe ero fno MpoYHOCTH
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3.19 (3.24). lIpu pacueTe BHELCHTPEHHO CXATbIX IEMEHTOB CleAyEeT YIHTBHI-
BaTh B/IHAHME MpOruba Ha HX HeCyllylo COCOBHOCTb, KaK MPaBWIO, IyTEM pac-
YyeTa KOHCTpYKLMH no gedopmupoBaHHon cxeMe (cm. . 1.15 CHull 2.03.01-84).

JHonyckaeTca MpOH3BOMMTbL pPacyeT KOHCTPYKIMH No HenedopMHpOBaHHOH

I
CXéMe, YYMTbIBaA MpH rHOKOCTH -_—o—- > 14 pnuaHue nporuba 3neMeHTa Ha ero
i
NPOYHOCTD, onpenensaeMyo U3 ycioBui (24) u (29) nyTeM yMHOXEHHA €
Ha KO3PPHILHEHT 7).

IIpu 3TOM yCcnoBHas KpHTHUeCKas CWwia B ¢dopmyie (9) miA BLINMCIICHUA

n onpenenserca no popmyne

6.4 E) I 0,11
N, = — + 0,1 |+ad |, (28) °
Iﬁ o1 0,1 + Se
rae lo — NpHHHMAETCA B COOTBETCTBHH ¢ 1. 3.20;

6, — xK03¢PHIMEHT, MPHHHMAEMBIi COTTIacHO It. 3.6;

@1 — Ko3duunenT, onpeaensemoit no popmyne (11); npu 3ToM Mo-
MeHTBI M ¥ M; onpenensioTcA OTHOCHTENIBHO OCH, IapajUIe/ibHOH
JIMHHHM, OTPaHUYHBAIOLICH CXKAaTyl0 30HY M MPOXOAfAILEH uepe3
LHeHTp HauboJjiee pacTAHYTOro WIM HauMMeHee cXaroro (mpH
LHEeIMKOM CXKaTOM CEYCHHH) CTepXKHA apMaTypbl, COOTBETCTBEH-
HO OT OEHCTBHA MOJIHOK HArpy3KH H OT [JEHCTBHA MOCTOAHHBIX M
IUTHTEIIBHBIX Harpy3okK. EcnH narnOajongue MOMEHTHI (WIHM 3KC-
LEHTPHCHTETH) OT ACHCTBHA NONHOM HArpy3KH H OT AEACTBHSA MO-
CTOAHHBIX M IVIMTENIbHBIX HArpy30K MMEIOT pasHble 3HaKH, Clie-
AyeT yUHTHIBaTh yKa3aHH4A 1., 3.6.

[Ipn pacuere B3 IDIOCKOCTH NEeHCTBHA M3rHOaolIero MOMEHTa IKCLUEHTPHCH-
TeT NPOMONBLHOA CHiIbI €9 NMPHHHMAETCA PAaBHBLIM BEJIHUYMHE CHYYaHHOro 3KCHEH-
TpucHTeTa (cM. 1. 1.18).

3.20 (3.25).PacuerHnie minHbl /y BHELIEHTPEHHO CXKATBIX KeJie3006eTOHHBIX
AICMEHTOB PEKOMEHYETCA ONpeAeNnATh KaK if 3NeMEHTOB paMHOH KOHCTpPYK-
IIHH C y4eTOM €€ nepOpMHMpPOBAHHOTO COCTOAHHA NpH HanbGosnee HeBRIMOZHOM
VI JAaHHOTO 3JIEMEHTAa PaCHOJIOXEHHH HArpy3KH, IPHHHMas BO BHHMaHHE He-
ynpyrue aedopMalHK MaTepHanoB H HAJIHUME TPeLHH no 1atn. 16.

OOnmit ciryuaii pacuera OpH MOOBIX CEUCHHAX,
BHEHIHMX YCHWIHAX H M0OOM apMHPOBAHHH

3.21 (3.28). Pacuet cevenmit B o0LieM ciyuae (4epT. 6) mOKEeH MPOU3BOARTD-
CA M3 YCIIOBHSA

M gRbSb — Eaﬂ-Sﬁ. (29)

B ycnoBuru (29):
M — B n3rubGaeMbIX 31eMEHTaX — NpPOeKHHA MOMEHTA BHELIHHX CHI
Ha IUIOCKOCTb, NEepNeHOUKYNAPHYI0 NpPAMOH, OrpaHMUHBaIONLICH
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CXKaTyl0 30Hy CEUCHHAl; BO BHEUECHTPEHHO CXKAThIX JIEMEHTaX —
MOMEHT NPOAOIbHOR CHWIBl N OTHOCHTEIBHO OCH, NMapasUIeNIbHOM
NPAMOH, OrpaHMYMBAIOIICH CXaTyl0 30HY M NpPOXOOAiLUEH vepe3s
HEHTPp T/OKECTH CeucHMA Haubonee pacTAHYTOro WIH HaMMeEHee
CXKATOTO CTEPXXHA NPOHOJIBHOK apMAaTyphl;

Sp HS; — CTATHIECKHE MOMEHTBbI IUIOLLANM CeYeHHA CKATOH 30HBI OeTOHa
H I{-TO CTEpPXXHA NMpPOOONBHOH apMaTypbl OTHOCHTE/IIBHO COOTBET-
CTBYIOLUEH M3 yKa3aHHBIX Bhlllle 0ceH (B M3rMbGaeMbIX 3j1eMeHTaxX
MOJIOXKEHHE 3TOH OCH NMPHHHMAETCA TAKHM Xe, KaK H BO BHe-
EHTPEHHO CXKAThIX) ;

O,; — HallpsfDKeHHe B I-M CTep)KHe NMpOMOOJIBHOH apMaTypsl, onpenesse-
MO€ COIVIaCHO YKa3aHMAM HACTOAWIEro IyHKTa.
I

/

!
sel AN/ |
o] AV [
< AN e
AW 3)

ALATI AL LAYl Y

IS

hos

Yept. 6. Cxema ycHamit 1 3mopa Hanps)keHH B CeyeHHH, HOPpMaNBHOM K nponaonbioff oCcH
xene306eToHHOIO WleMeHTa, B oflleM cnyuae paciera o MPOYHOCTH

| -1 — MIOCKOCTD, Napanyenbiasd WIOCKOCTH AeAcTBU A HIrH falollero MOMeHTa

1 — Touka mpuioXeHHA paBHoReficTBYOLICH YCHIHA B CXaToft apMarype u B OeToHe CXaToff
30HbI; 2 — TOUKA MPHIOXKEHUN paBHOMCACTBYI0LLICA YCHITHA B PaCTAHYTOR apMaTtype

Bbicota CX3aTOH 30HBI X H HAIpsKEHHE O ; ONPEHENAIOTCA M3 COBMECTHOTO
pelueHHs ypaBHEHHH:

RyAp — S0 Ay — N =0; (30)
400 w
Gﬂ'='—'—'—"_—w —_— — ] +08Pf' (31)

1,1
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B dopmynax (30) u (31):
Ospi — NPEABApHTENIbHOE HANpPAXKEHHE B I-M CTCPXKHE MpOdOJNIBHON apMa-
Typbl, NMPHHKHMaeMoe NpH KOIpPHUHEHTe 7,,, HAIHAYACMOM B
3aBHCHMOCTH OT PacClONIOKEHHA CTEPXKHA.

A ; — IUTOINAdb CeYEHMA i-TO CTEPXHA NPOIOJIbHOA apMATYypBI;
£; — OTHOCHTENIbHA BLICOTA CXKATOM 30HBI GeTOHa,
X

E. — .
| hoi
roe h,; — pacCTOfIHHE OT OCH, MpOXOAsAlleH Yepe3 HEHTP TAKECTH CeUCHHSA
PacCMaTpHBaEeMoOro I-ro CTepXXHA apMaTyphl H NapaJuIe/IbHOK Nps-
MOH, OrpaHMUMBAIOLEH CXATYI0O 30HY N0 Hambonee ypaneHHO#H
TOYKH CXKaTOH 30HBI cedeHMst (CM. gepT. 6) ;
) — XapaKTepHCTHKA CXKaTo# 30HbI AYencroro GeToHa, onpenenseMan
no ¢popmyne (18);

Kpome ToOro, mns omnpepeneHHs IOJIOXKEHUA TPAHHIBI CXKATOH 30HBI NpH
KOCOM H3rube tpebyerca cobmiofeHMe NOIONMHMUTENBHOIO YC/IOBHA Napaniesib-
HOCTH IUIOCKOCTH [JEHCTBHA MOMEHTOB BHEUIHHX M BHYTPEHHHX CWI, a NpH
KOCOM BHELICHTPEHHOM CXaTHH — YCJIOBHA, YTOObI TOYKH NMPHIOXKEHHUA BHELLHEH
NPOAOCJIBHOK CHJIbl, PaBHOJCHCTBYIOLLEH COKMMAIOLMX YCWIHH B GeTOHE H apMa-
Type H paBHOICHCTBYWIUECH YCWIHH B PacTAHYTOH apMaType, ie)KalH Ha OOHOH
npaMon (CM. uepT. 6).

Ecnu 3HaueHue 0y;, nonydyeHHoe no ¢popmyne (30), mna apMaTypbl KaccoB
A-1V, A-V, B-ll, Bp-ll npesnuuaer fR,;, TO HanpsKeHHe Oy; CleAyeT ompene-
JIATH MO PopMyIe

Ogi = [ﬁ+ (1 -5) _EE!E__.-_&.__]RSIF’ (32)
seli"'fRi

roe £ p; — OTHOCHTE/IBHaA BBICOTa CXKAaTOM 30HBI, OTBEYAIOWIAR JOCTHKEHHIO

ut, B PaCCMaTPMBAaEMOM CTepxHe Hanps>KCHUH, COOTBETCTBEHHO paB-
i yix Re i BR,;, 3HaueHud &g ; U §,;; onpenensorcsa no gpopmyne
W
ERifeli) = ' 33)
GSC,H 1’1
3nech Ogr; = Rg; + 400 — o), — Agg,; , MIla — npu onpeneneHHH ERi s

Os.eli = ﬁRSf o ospi , MIIa — IIpH ONIPEACIICHHH tell' .

Ogc y — CM.I. 3.22 CHuII 2.03.01-84.

3HavueHHA A0g,; H K03pHUMeHTa § MPHHUMAIOTCA B COOTBETCTBHH C M. 3.23
CHuII 2.03.01-84.
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B cnyvae, xorga HampsikeHue B apMmartype, HauZeHHoe no dopmyne (32),
npeBblaeT R; 6e3 yvyera koadguumenra v, , 8 ycnosusa (29) u (30) nogcras-

NIAeTCA 3HAaYEHue Oy;, paBHOE R;, C YUYETOM COOTBETCTBYIOWHX KOIPPHLHEHTOB

ycnoBHit paGotsl, B TOM wcne ¥, (cM n. 3.13 CHull 2.03.01-84).

HanpskeHue 0,; BBOOMTCA B pacueTHble GOPMYNbl CO CBOHM 3HaKOM, [O-
NyYeHHbIM npu pacyere 1o dopmynam (31) u (32), npy 31O0M HeoOBXxoauMO
coOntopaTh cneayioume YCIOBHUA:

BO BCEX CNYHaAX R ; > 0; = — R ;3

A1 NpEABAPHUTENIbHO HANMpPSDKEHHbIX 3NEMEHTOB O ; = O.; , 30ECh O .; — Ha-

OpsOKEHHE B apMaType, paBHOE MpPeABAPUTEIBHOMY HAaMPAKCHHIO U'sp iy YMEHb-
LLICHHOMY Ha BEJTHUKHY O, (cMm. . 3.12, 3.22 CHull 2.03.01-84) .

Pacuer no NpoYHOCTH CedcHHH,
HAaKJIOHHBIX K NMPOAONBHOK OCH JIeMeHTa

3.22 (3.29). Pacuetr ene3o0eTOHHBIX JJICMEHTOB M3 AYEUCTBIX DETOHOB MO
HaKNOHHBIM CEYEHHUAM JOJIKEH NPOUIBOAMTHCA 151 00ecneyeHHA NPOYHOCTH :
Ha NeHCTBHE TNONEpeYHOH CWIbl IO HAaKJIOHHOH NMONOCE MeXIy HaKJIOHHbIMH

TpeluHaMH (n. 3.23) ;
Ha JeHCTBUE NONEpeyHOn CHWibl 0 HAKJIOHHOM TpewtuHe (n. 3.24);

Ha OeiCTBHE U3rnbaiollero MOMeHTa o HaKJIOHHOH TpeuuHe (i1. 3.26).
3.23 (3.30). Pacuetr xeme3006eTOHHBIX 3/IEMEHTOB Ha JEHCTBHE MOMEpPEYHOH
CHNIbI A obecneueHUsA NMPOYHOCTH MO HaKTOHHOM MOJIOCE MeXOY HaK/IOHHbIMH

TPeUIMHAMH HOJIXKEH NPOK3BOANUTLCA U3 YCIIOBHA
Q <03¢,,,v,Rybhg. (34)

Ko3db@uuHeHT ¢,,.;, YUUTbIBAIOLIKA BIMAHHE XOMYTOB, HOpMAbHBIX K IIPO-
[OJIbHOMH OCH 3N1eMeENHTa, onpenensaerca no ¢opmyne

Vw1 = 1 +5 au,., Ho He Bonee 1,3, (35)
rae \ E, ; " = A, |
Eb bs

$ — pacCTOfiHME MEXIY XOMYTaMH, H3MEPEHHOE 10 HOPMAJIH K HHM.
KoadppuumeHt ¢, onpepensercd no popmyne

rae R, — B Mlla.
3.24 (3.31).Pacuer xene300eTOHHBIX 3M1EMEHTOB H3 AYCHUCTBIX OETOHOB ¢

nonepeyHon apMatypod (uepT. 7) Ha [eHCTBHe TONEpEeYHOH CWiIbI A oBecne-
YeHHA NMPOYHOCTH N0 HAKAOHHOH TpeUiHHe IO/XKeH NPOH3BOAHTLCA No Hanbonee
ONaCHOMY HAKJIOHHOMY CEYCHMIO U3 YCIIOBHA

Q< Qp+ 0w *Usinc- (37)
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Yepr. 7. CxeMa ycunuit B cedeHMM, HAKIIOHHOM K NPOXOIbHON oCH *Kene3doBeToHHOTO Ine-
MEHTA, MpH pacuere ero no NPpoYHOCT Ha AefACTBHE Nonepewron CHIIbI

[Tonepeunas cuna Q B ycnosuu (37) onpegensercs OT BHellIHEH HarpysKH,
PaCHOIONKEHHOK NO OJHY CTOPOHY OT PaCCMATPUBAEMOTO HAKJIIOHHOTO CCYCHMS.
ITonepeuroe ycunue Q) , BOCIpMHUMaeMoe GeTOHOM, onpeaensieTcs no ¢Gop-
MyJ1e
Qp = ——mmm—, (38)

C

roe C —[O)IMH3 MNpoeKUMH Haubonee ONMacHOr0 HAKJOHHOTO CCYCHMA Ha
NPOOOJIBHYIO OCh 3IEMEHTa.
KoapruneHT ¢,,, yIMTHIBAIOIIHA BIIHAHUE NPOAOJNIBHBIX CHII, ONpeleNsAeTCA
no gpopmyiie:
IpH NEHCTBHH NPOMOJIBHBIX COKMMAIOILMX CHIT

N
¢, =0,] ——,  Ho He Gonee 0,5. (39)

J1s npeaBapUTesIbHO HAMpsOKEHHBIX 1€MeHTOB B ¢opmyny (39) Bmecro N
NOACTABACTCA YCHIHE MpeaBapUTENBHOrO OoOXaTHA P; MONOXHUTENIbHOE BIIHA-
HHE MPOJONBHBIX CKMMAIOIMX CHI He YYUTHIBAETCA, €CIIH OHM CO31aK0T M3rubaio-
He MOMEHTbI, OMHAKOBbI¢ MO 3HAKY ¢ MOMEHTaMH OT [HEeHCTBHSA NMONEpeyHOM
Harpy3KHu; 3HaueHue 1 + p, BO Bcex cnyyaax npuHHMaerca He Gonee 1,5.

3HaueHue (), BbIYMCIIEKHOE MO dopmyne (38), npuHuMaeTcs He MeHee Be-
snunkbl 0,6(1 + ¢, )R, bh,.

[Ipu pacuete xene306eTOMHBIX 3MeMEHTOB C MONEPeYHON apMaTypoi AONKHA
ObITh Takxe obecneyeHa MPOYHOCTb MO HAKJIIOHHOMY CEYEHHIO B IpeeNax yyacTka
MeXAY XOMYTaMH, Oflopoil  OTTHOOM M OTrHGamu {uepT. 8).
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YepT. 8. PacCTOAHMA MEXKAY XOMYTaMH
H OTOrHYTbIMH CTEePXHAMM

[lonepeunsle ycunua @, ¥ O ;, . ONPENENAIOTCA KaK CyMMa NPOEKIMi Ha
HOpMalib K HPONOJIBHOM OCH INEMEHTa NpeaesibHbIX YCWIHM COOTBETCTBEHHO
B XOMYTax U oTrufax, nepecexanuux OnacHyo HaK/IOHHYI0 TpEeLKHY.

IJInHa ¢o NPOEKUMH ONAcHOM HAKJIOHHOHM TpeuMHbl Ha NPOOOJIBHYIO OChH
WIeMEHTa OonpefensieTca H3 MUHUMYMa Bbipakeua (), + Q. + O; ;.. e B
3HauYeHHe (;, BMECTO ¢ MONACT2BIIAETCA Co; MNONYYEHHOE 3HAYEHHE Co NPHHMMA-
eTcH He Ooiee 2hy U He Oojiee 3HaueHHA C, a TAKXKe He MeHee hgy, eclii ¢ > hy.

Insa 3neMeHTOB ¢ NONepeYHOH apMaTypoOH B BHOE XOMYTOB, HOpPMallbHbIX
K NpOJONBHOM OCH WIEMEHTa U MMEIOIMX NMOCTOAHHBIM LUAr B npepeniax pac-
CMATPUBAEMOr0 HAKJIOHHOrO Ce4eHHA, 3HaUYeHHE Co COOTBETCTBYET MHHHMYMY
ycunus Q, + (,, 1 onpenenserca no ¢popMyre

2(1+¢,)R,, bhZ

Co — ———— ———————
dsw

(40)

rae g, — YCWIHe B XOMYyTax Ha eqMHHUY JIMHBbI J1EMCHTa, onmpelenaeMoe
no popmyie
RSWASW

Adsw = ——5 (41)

Ina Takux JMEeMEHTOB NoflepeuHoe ycwiune O, onpeaensaerca no dopmyne

Csw = qswCo (42)
Iipv 3TOM 1A XOMYTOB, YCTaHABIKBAaeMbIX NO pacyueTy, cieayer coNonaTh

yCIIOBHE

0,6(1 + "PH)Rbtb

Gy > ———5 (43)

Kpome TOro, monepeuHas apmarypa QO/IKHA YOOBIETBOPATh TpeGOBaHHAM
nm. 5.12 - 5.17.

3.25(3.32) . Pacuet xene300eTOHHBIX MeMeHTOB Ge3 nonepeyHoH apMaTypbl
Ha DEHCIBME MONEPEUHOH cWib! A oOeclieyeHUA MPOYHOCTH MO HAKJIOHHOK Tpe-
LIMHE OOJXEH NMPOH3BOAMTLCA MO HauboNee ONMaCHOMY HAKIIOHHOMY CEYEHMIO U3
YCJIOBHA

1,5(1 + R, .bh3
Q < ( "pu) bt“*0 , (44)

C
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rae npasad yacTb ycnoBua (44) npuHHUMaeTcA He 6onee 2,5 R, bh, U He MeHee
0,6(1 + "OH)Rbtbhﬂ

KoadpduuneHnt ¢, onpenenserca cornacHo n. 3.24.

3.26(3.35) . Pacyet xene3o0eTOHHBIX J/1eMEHTOB Ha JAeicTBHe W3rubGalouiero
MOMeHTa (4epT. 9) mna obecneyeHUA NPOYHOCTH NO HAKIOHHOH TPEILIHHE JOJMXKEH
NPOU3BOAUTBCA 1O ONACHOMY HAKJIOHHOMY CEYEHHIO H3 YCIIOBHA

MM +M, + M ;. (45)

MomeHT M B ycnoBuu (45) omnpemensiercs OT BHelLIHEH Harpy3KkH, pacnono-
KEHHOH MO OOHY CTOPOHY OT pacCMarpuBaeMOro HAKJIIOHHOTO CEYeHHA OTHOCH-
TeJIbHO OCH, NePNEeHANK YIAPHONR TUIOCKOCTH NeHCTBHA MOMEHTa H NpOXOAAUIeH
yepe3 TOUKY NPWIOXKEHHA paBHOLCHCTBYIOLIEeH YCHIHH Ny B CXKAaTOH 30HE.

Momentsr My, Mg, u M ;, ONpeNensAOTCA COOTBETCTBEHHO KaK CyMMa
MOMEHTOB OTHOCHTeHbHO TOH K€ OCH OT YCWIHH B TpPOOONBHOH apMaType B
XOMYTaX W OTOTHYTBIX CTEpPXHAX, MEepeceKaoWUX PpacTAWYIyid 30HY HAKIIOH-

HOr'O CeYeHUs, H BBIVHCAAITCA 10 popMynam:

M, = R Az (46)
Msw = EstAsw SW (47)
Ms, inc = ERS, incAs, :'nczs, inc:? (48)

rae Z,, Z.,, — PaCCTOAHHA OT IUIOCKOCTEH pacHoOJIOXKEHHA COOTBETCTBEHHO
H zs inc  TPOOOJIBHOK apMaTypbl, XOMYTOB H OTOTHYTBIX CTepXXHEH [0
YKa3aHHOM BbIlli¢ OCH.

BoicoTa c)KaTOM 30HBI HAKJIIOHHOTO CEYCHHUA ONpeae/AeTCA U3 YCIIOBUA paBHO-
BECHA NPOEeKUUHN yCHNUU B GeTOHe CKaTtoM 30HLI U B apMaType, NMepeceKaloleH
PacTAHYTYIO 30HY HaKJIOHHOTO CEUeHHA Ha NMPOJOJIbHYIO OCh JJIEMEHTa.

PacueT HaKOHHBIX CEYCHHH HA [eHCTBHE MOMEHTA NPOH3BOMTCA B NPHONOp-
HBIX YYacTKaX MU MeECTax pe3Koro W3McHeHHA pa3MEpoB NIEMEHTOB (NOHPE3KH,
y3Nbi H T. [1.), @ TAK)XKE B MecTax oOphiBa WIH OTTHOa MPOIOIbHOK apMATYPHhI.

I KOHCTPYKIUMH H3 AYEHCTBhIX OEeTOHOB YCH/IHAL B NPOOONBHOH apMatype
32 HaKJIOHHOH TpeuMHOM HOJIXKHbl ONPeNeIATECA MO pacUeTy TONBKO C YYETOM
paboThl nonepeuyHbiX aHKEpOB Ha NMPUONMOPHBIX YYacTKaX.

MomeHt M., BoCIpHHMMaeMblil XOMYTaMH, HOPMAIbHBIMH K NpPOJONBHOM
OCH JJieMeHTa, C pPAaBHOMEpPHBIM HIaroM B INpeaenax pacTAHYTOM 30HBI pac-

CMaTpHBAaEMOTo HaKJIORHOTO ceYeHUA, onpenensgerca no popmyse

c2

- qsw T . (49)

rae ¢, — YCWIMe B XOMYTax Ha e[JHHHIY [UIMHbI JJIEMEHTa, onpeaesiieMoe
no dpopmyne (41);
¢ — IUVIMHA NPOEKLMH ONMACHOTO HAKJIOHHOTO CEYeHHA Ha NMPOJIONbHYIO
OCb JJ1eMEHTa.

MS W
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YepT. 9. Cxema yCHMHH B CeueHMH, HAKIIOHHOM K IpofionbHo# oCH Xene3o6eToHHOrO Mte-
MEHTS, NPH pacdere ero no DPoYHoCTH Ha ReficrBye u3rubaoiuero MoMeHTa

3.27. KoHupl NMpoonbHOH apMaTyphl XKelle300eTOHHBIX JIEeMEHTOB HONKHBI
ObiTh 3aaHkepeHs! (cMm. nm. 3.35 CHmil 2.03.01-84). AxkepoBka NpoAObLHOH
apMaTyphl XKejle300eTOHHbIX KOHCTPYKUHH U3 AYEHCThIX DETOHOB onpenensAeIcs
pacyeToM.

3HayenHe pacyeTHoro ycwis N ., BOCIPHHHM3eMOro aHKepHbIMH fioleped-
HbIM} CTEpXXHAMH, NMPHUBAPEHHBIMM K NPOMAOIBHBIM CYIEPKHAM HeHalpAraeMoH

apMaTypsl B OJJHOPOJHBIX MIeMEHTaX, Bhluncaserca no ¢opmyie

E
N,y = (Snﬂt‘!‘.‘,2 R, i‘l/_gb_ + mbmsp739Rbtat“)"ps (50)

rae  n, — YHCIIO aHKEPHBIX IonepeuHbiX CTepXKHEH, MPHHHMAaEeMOe ¢ yUeTOM
n5.10;
d, — nHaMeTp aHKEPHBIX NoMNepeyHbIX CTepXXHEH, CM;
m, — KO3Q(HIMEHT, YIMTHIBAIOIIME BHA GeTOHa; NMpPHHEMACTCA: WIA
aBTOKJIABHBIX — 1; I/t HeaBTOKJIABHbIX — 0,9;
me, - KOIpDHIMEHT, YUMTHIBAIOINMA BMI apMATYphl; INPHHHMACTCH:
VI [afKoH apMatypel — 2; [Uis apMaTyphbl NMEpPHOOHYECKOro
npopwia - 2,5;
Ys9 — KOIQPHIUMEHT, YIHTHIBAOUMHA BHA aHTHKOPPO3HOHHOH OOMa3KH
no ra6n. 14;
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@, — PacCTOSIHHE OT OCH OMNOphI [0 NEpBOH HAKJIOHHOH TPCIUHHBI,
onpeaenseMoe COriacHo m. 3.28;

U — NEpUMETp NPOAONBHOTO CTCPIKHA,

n, — YHCNO aHKepYyeMbIX NMPOXONbHBIX CTEepXKHEH B MONEpEeYHOM ceve-
HUM 3N1eMeHTA.

IlpuMevaHHuA: 1. Yucno pacueTHBIX aHKEpHBIX NoNepeHHbIX CTEPKHEHR, pacnmooXKeH-

HBIX B OOHOH IUTOCKOCTH, ZO/DXHO ObITh He Gonee ueThipeXx, & PacCTOAHME MEXIY aHKep-
HbIMH CTEPXXHREMH B CBeTy HE MeHee S0 MM.

2. B koHcTpykiumssix O6anouyHOro THMNA, APMHPOBAHHLIX BEPTUKANBHEIMH KapKacamMM
(korna nomnepeuible aHKepHble CTEPXXHM PACHONOKEHL! BEPTHKANLHO), BeNWUMHY pacyeT-

HOTO YCHIWA, BOCOPHHUMaEMOIo aHKepaMH, olipeaenswot no dopmyne (50) Hacrosuiero
[Ioco6ua u yMHOXKaIOT ero Ha kKoaddpuuueHr 0,6.

3. Ycunue, BOCIIPHHHMAaeMOe F'OPH30OHTANIBHO PacloNoXeHHLIM aHKepaMu, NPH YCIIOBHH
cobnmongennst TpeGoBanuit npuMey. 1 NpPHHMMAIOT NPONOPUHOHANILHO }X WCAY B TOM Cllyuse,
CCNIM PACCTORHME OT Hauana HaKIIOHHOH TpelMHE! 10 ocH Gnuanexauiero aHKepa He MeHee
100 mMm. Ecnu paccrosHue Gyner Menbitle 100 MM, Ho He Mmetee 50 MM, ycunie, BOCIPHHH-

MaeMoe OnuxafliiuM K HaKJIOHHOH TpelllMHe aHKepoM, YMHOXaOT Ha KoabguimenTt 0,6.

4. Ycunusd, BOCHpHHHMaeMble aHKepaMM, NPHUBAPEHHBIMH K CTEPKHAM, PacClONOMeH-

HBIM Y O0KOBOH I'paHM Ha paccTOAHUM 3aLMKTHOTO C/I0% OT Hee, ollpeRendioTca no Gpopmyne
(50) c pBenetineM xoxdpdpuinenta 0,5.

3.28. Hayano HauGonee omacHOro HakJIOHHOIO CeueHMst MPUHHMAIOT Ha pac-
CTOAIHKM @, OT OCH ONOpbI (CM. YepT. 9) U BHIMHCIAIOT Mo hopMyrie

ot (51)
rne M

o =
pl — MOMEHT NMOABJICHUA TPEIUHH, ONpelieNIeMbIH C yYeTOM CXKaToOH
M pacTHHYTOM apMatypsl i OMOPHOro ceueHMs MO ¢Ppopmyie
(62);
( — pacueTHad ToNiepeyHas CHJIa, ONpenerisieMas B CeueHMM Ha pac-
CTOAHMM 4, OT omnopbl. Honyckaercd NPHHMMATh MaKCHMab-
HOe 3HayeHue BeUYMHbI (J, COOTBETCTBYMHOUIEe OIOPHOMY Ce-
YeHUIO.
Koneu HauwGosnee onacHoro (mo u3rubamwuieMy MOMEHTY) HAKJIIOHHOIO ce-

YeHUSI ONpeHeNnfgeTcA NPOCKLUUEH IMHBI 3TOI0 CeYyeHHss Ha NpOIONbHYI0 OCh
MeMeHTa (BEJIMYMHOA ¢, ) , KOTOPYIO HAXOIAT K3 YpaBHEHMSA

Q = ZR,, A, = ZRy, A inesind. (52)

SW T sw

Iipy nonepevHbIX CTEpXKHAX, pABHOMEPHO paclipefie/IeHHbIX BAOJNb OCH 3jIe-
MEHTa, MNpOeKIHI0 PIHHBI HaHOOJIee OMACHOTO HAKJIOHHOTO CeYeHHS Ha OCh
IEMEHTa ¢, ONpenensioT no popmyne

cm = —— ) (53)
rne ¢, — onpenenslor no ¢popmyne (41).

[Ipn paBHOMEpHO paclipefiefieHHOH Harpy3xe KoOHell HauGonee ONacHOro
HaKJIOMHOTO CeueHMs MOJDKEH pacnosararbci He pganee 1/4 nponera oT ocH
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onopst (1..4, + ¢, S 1 [) ¢ TeM, 4TOoOBI MOMEHT BHEIIHUX CHI M B ¢op-

4 2
ql
MyJie (45) He nmpeBbIlLIAJI MAK CHMAIBHOTO H3rubarLiero MOMeHTa n

IIpu cocpenoToueHHOH Harpy3ke KoOHel Hanboliee OMacHOro HaKJIOHHOIO
CeYeHMA MOJDKeH paclojiararbCf® TakK, YToObl MOMEHT BHELIHUX cun B popMyie
(45) He npeBBIUAT MAKCHMAIbHOTO H3rubawlero MOMEHTa JIA OaHHOTO
JJIEMEHTA.

[Ipn oTCyTCcTBMM mNONMEpe4yHOW apMaTypbl, YCTaHaBJIMBaeMOH 10 pacuery,
MOMEHT ' BHEIUHHX CHJI NPUHMMAIOT PaBHBIM MAaKCHMAJIbHOMY H3rubaroliemMy
MOMEHTY.

3.29. llna nNBYXCINOMHBIX 3JIeMEHTOB [OJI)KHA ObITH INpPOBEpeHa NPOYHOCTD
0 HAaKJIOHHBIM CeYeHHAM OT CIBHra cJiof IUIOTHOro 6eToHa OTHOCHTENbHO

cnos stuencroro 6eTona no popmyine
N = a,bRy,, (54)

rae b — 1MpHHA IUIOWIAOM CONpSDOKEHUA OBYX C/0eB OE€TOHa B CEeYeHHH
JJIEMEHTa, B KOTOPOM ONpeaensioT NpoYHOCTb Ha CABHT,
Ry, — pacyeTHOE COMPOTHBIIEHHE SHYCHCTOro 6GETOHa Ha pacTKEHHE,
npyuHUMaeMoe no 1abn. 7 (B 3aBUCHMOCTH OT €ro KJiacca 1o npou-
2
HOCTH Ha cxaTHe, Ho He Gonee 0,15 MITa (1,5 krc/cm®).

Pacaer )xe1e300eTOHHBIX 37IEMEHTOB Ha MECTHOE XeHCTBHE HAIPY3KH

3.30(3.39). IIpn pacuete Ha MecTHOe CXKaTve (CMATHE) 31eMeHTOB Ge3 mo-
NepeyHOro apMHPOBaHHUA JOJIXKHO YIOBIIETBOPATECA YCJIOBHE

N < YR} 1oc410¢, » (55)

rae N — npoponbHasa CXXUMAIOILAA CWIa OT MECTHOM Harpy3KH;

¥ — Ko3bbuuyenT, 3aBHCAIIMHA OT XapaKTepa pacrnpeleneHusa MecCT-
HOH Harpy3kKH MO IWIOWAOM CMATHA K NPHHHMaeMbId paBHBIM:
NpH paBHOMEPHOM pacnpegeneHKH MeCTHOH Harpy3ku Ha IUio-
mwand cMmATUA — 1,0; npH HepaBHOMEpPHOM pacnpene/eHHH
MECTHOH Harpy3kKH Ha IUIOIagH cMATHA (Nnox KOoHuamMM 6anok,
NpOroHoB, nepeMsriex) — 0,5;

Ajoe, — WIOWIAOD CMATHA;

Ry 1oc — PacueTHOE CONMPOTHBIIEHHE SMeHCTOro GeToHa CMATHIO, Onpere-
nafaeMoe no ¢popmyie

Ry 10c = ¢pRp, (56)

301€Ch Yp = 31/ Ajocy/Ajocy (37)

HO He Oonee cCledylOIUMX 3HaYeHHH: NMpH cXeMe NMPWIOXKEHHA HArPY3KH MO

qeg'r. 10, g, 6, 2, e — 1,2; npu cxeMe NPWIOKEHNA HArPY3KH 10 uepT. 10,6, 0 —
1,0;

39



R, — npuHuMaetca KaK i GETOHHBIX KOHCTPYKIMH (cM. 1. 2.11 u
1ab1. 6) ;
A;o., — PacueTHaA IUIOWIANb CMATHA, ONpepesisieMasd B COOTBEICTBHH C
n 3.31.
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Yept. 10. PacuerHble cxembl, PHHATHIE [IPH pacuere Ha MeCTHOE CKAaTHE

a—e — paxIHiYHbie ClIyyaM MeCTHOIo CXatuA; / — mnoiagh CMATHA; 2 — pacueTHas IU10-
AL CMATHA; I — pacueTHAA IUIOLIAND CMATHA, YUMTRIBACMAS TOJIILKO NIp# HAMHUHH KOCBEH-
HOft apMaTyphl
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3.31(3.40). B pacuetHyio miomanp A, ., BKIIOYAETCA YYaCTOK, CHMMETpPHY-
HbIii MO OTHOLUEHHI0O K mwiowafn cMATHA (cM. 4epT. 10). Ilpu 3TOM ROJKHBI
BBHINONHATLCA ClIeAYIOLME YCIIOBUA

NpK MECTHOR Harpyake Nno BeeH LUMpHHe MeMeHTa b B pacueTHYIO NJolllajab
BKJIIOYAETCA Y4aCTOK WIMHOK He 6oJiee b B KaX/yi0 CTOPOHY OT IPaHMIILI MeCT-
HOMW Harpys3ku (cM. uept. 10,4);

MpH MECTHOH KpaeBOH Harpy3kKe Mo Bced LHIMpPHHE VIeMEHTa pacyeTHas IUlo-
wanb 4;,., paBHa IIoWaau CMATHA A,,.. (cM. dept. 10,6);

NMpH MECTHOH Harpys3ke B MecCTax ONMUpaHMA KOHUOB NPOroHOB M Galiok B
PacyeTHYI0 IUIOLAAL BKIIIOYAETCA YYaCTOK IUMPHHOM, paBHOH INyOMHe 3afeNKH
NporoHa Wik Ganku, ¥ WIKHOH He Oonee pacCTOAHHMA MEXIY cepeAHHaMH Mpore-
TOB, MipHMbIKaloliKX K Ganke (cM. geprt. 10,8);

eC/IM pacCTOfIHHE MeXAy OalikaMM NpeBHINIAEeT JBOHHYI0 LIMpPHHY MIeMeEHTa,
IUIMHA pacYeTHOH IUIOLIAAM ONpefesiAeTCaA Kak CyMMa LLIMPHHBI OAIKH M YBOEH-
HOM LUIMPHMHBI MeMeHTa (cM. uepT. 10,2);

NpH MECTHOH KpaeBO#H Harpy3ke Ha yron emMeHTa (cm. uepr. 10, 0) pac-
YeTHas mwiowans 4;, ., paBHa IIOWAMHK CMATHA A ., ;

NMpH MECTHOH Harpyske, NPHUAOXKEHHON HA YACTH [UIMHBI ¥ LIMPUHBI VIeMEHTa,
pacueTHas IUTOWIAAb NMPHHUMAETCA COINAacHo 4epT. 10, e. IIpu HanTHYMH HECKOMNb-
KMX Harpy3o0K yKa3aHHOrO THIIA pacueTHble IUIOMA/M OrpaHHUMBAIOTCSA THHHAMH,
MPOXOAANIMMHM Yepe3 CepeaMHy PacCTOAHMH MeXOy TOYKaMH NMPHIOKEHUA NBYX
COCERHHMX HArpy3oK.

HpumMeyasn ue. Ilpn MecTHON Harpyske oT 6anox, NPONoHoOB, NepeMbIYeK M APYTHX
aneMeHTOB, pafoTtalomx Ha w3rnl, yamThiBacMas B pacdere riyO6uia onopsl npM onpefene-
HuM A;,.. W Ap,., npuHuMaetca He Gonee 20 cMm.

4. PACYET JJIEMEHTOB XEJIE30BETOHHBX KOHCTPYKLIMA
MO NPEJETHHLIM COCTOAHUSIM BTOPOH I'PYTIIbI

PACYET XEJIE3OBETOHHBIX JJIEMEHTOB
nOo OBPA30BAHUI0 TPEMHH

4.1, Xene3oOeroHnble 371IEMEHTHI M3 AYEHCTHIX DETOHOB pPacCUMTHIBAIOTCA IO
00pa30BaHHI0 TPEILMH, HOPMANIbHBIX K MPOOONBHOK OCH JTEeMEHTA.

4.2. Pacuer no 06pa3oBaHuio TPEHUIHH XeJ1e300eTOHHBIX MIeMEHTOB H3 AYCHC-
TbiX 6€TOHOB NMPOU3BOAMTCA B COOTBETCTBHH C mn. 4.2—-4.9 CHull 2.03.01-84.

[lpn ompemeneHud MOMEHTA TpeumHooGpa3zopaHus no c¢opmyne (125)
CHull 2.03.01-84 nonyckaercsa onpepensrs MOMEHT CONPOTHBIICHHA NMPHUBEICH-
HOro ceuyeHus no popmyne

wp’ = 7wf€d ’ (58)

rae. Y — KO3 HIMEHT, NpUHHMaeMbIX No Tabi. 3 npun. 3;
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Wred — MOMEHT CONpPOTHBJIEHMS NpHUBENCHHOrO CEYEHHA, OnNpeesnsaeMblin

no popmyne
Ired )

y ?

306Ch Y — PacCTOAHHE OT HEHTPA TKECTH NPHBEHEHHOrO CeueHHS
[0 PaCTAHYTOI'O KPaeBOTro BOJIOKHA;

I;eq — NpUBEICHHBIA MOMEHT HMHEPLUHMH C YYETOM NMPOAOJIBHOM

HaNpAracMoOH H HEHANpAraeMoi apmarypsl, KOTOpPBIH
MOXeET ObITh onpenesieH no popmyne

Wred = (59)

bh?
Ieqg =i
red I 12 y (60)
rae | — KO3((PHUMEHT, NPHHHMAEMbIH 1O rpadpuxam uept. 1 u 2 npun. 3 B
3aBUCHMOCTH OT KO3 PHIMEHTOB
Ay E; _a A
=5 T, d = o ay = 2. (61)

JU18 OMHOPOAHBIX NMEMEHTOB NPAMOYTONBHOrO CeueHUn 6e3 npeaBapUTeIbHO-
ro HafpsDKEHUA MOMEHT TPeUIMHOOOpa3oBaHUA MOXET ObITh onpeneneH no ¢op-
Myne

Mpi1= Wp1bh*Rp; ser (62)

rae W, — xoadduumeHT, mpuHHMaembli Mo rpagukam uepT. 3 u 4 npwi. 3 B
3aBUCHMOCTH OT XapaKTepHUCTHK apMUPOBaHMA O, U

r _ 2AE,
= bhEp (63)

PACYET ¥XENE30BETOHHbLIX JJIEMEHTOB MO PACKPBLITHIO
HOPMAIJIbHbBIX K IMPOAOJIBHOHA OCH TPEIHH

4.3. XKene3obeToHHbIE 31€MEHTb! U3 AYEHCTBIX GETOHOB PAaCCUMTHIBAIOTCA IO
PACKPBITHIO TPELLMH, HOPMAJIbHBIX K NMPOAONBHOH OCH 3/IEMEHTA.

4.4(4.14) . llinpuny packppITHA TpELUMH, HOPMAJABHBIX K IIPOOONILHOH OCH
3NIEMEHTa d,,,, MM, CIIEAYET ONpeaensts nNo popmyrne

Og 3
Qqre = 9 )N——20(3,5 — 1001.1)']/ d, (64)
cre ! E.

roe ¥Y; — ko3¢pduuHeHT, NPHHUMAEMbIH PaBHbIM MPH YYeTe:
KPaTKOBPEMEHHbIX HArpy3oK MW HENpOAOJIXKHTENBHOTO [EHCTBHA
NOCTOAHHDBIX M IUTHTEJIbHBIX HAarpy3ok — 1;
NPONOJIKUTEIIBHOIO HOECHCTBHA MNMOCTOAHHBIX H IUTHTENIbHBIX Harpy-
30K — 2.5;
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N — K03} PHIMEHT, NPHHUMAEMBbIH PABHBIM
IIPH CTEPIKHEBOH apMaType nepuoamyeckoro npopuna — 1,0;

,», CTEPXXHEBOH apMaTtype If1afiKoH —1,3;
,» TIDOBOJIOYHOH apMaTtype nepuoanyeckoro npodpuna — 1,2;
,» TIPOBOJIOYHOM ITIAAKOH apmaTtype - 1.4;

0y — HaNpsDKeHHE B CTEPXHAX KpaHHero papfa apMarypbl S wiH (npH Ha-
JIMYMH TMPEeNBapHTEIBHOrO HaNpsOKEHHA) MNpHpallieHHe HaMpAKEHHH
OT HOEACTBHA BHEILUHEH Harpy3kKH, olipeensieMoe coriacHo m. 4.5;

i — KO3pOHIMEHT ApMHPOBAHHA CEYEHMH, NMPHHUMAEMbIH PaBHBIM OTHO-
LICHHIO IVTOILANM CEYEHMs apMaryphl S K IUIOWAAM ceueHuAa OeToHa
(npu pabGoueit BoicoTE /o) , HO He Gonee 0,02;

d — DTUaMeTp CTEPXHSA apMATYpbl, MM.

Insa 3MeMeHTOB, K TPEIHHOCTOMKOCTH KOTOPbIX NMpeabABIAIICA TpeboBa-
HUA 2-# KaTeropMH, LIMPHHA PaCKPHITHA TPEUMH ONpenenserca 0T CyMMapHOToO
JEHCTBHA MOCTOSAHHBIX, IUTHTEJIBHBIX H KPAaTKOBPEMEHHBIX Harpy3oK NpH Ko3¢-
buIMeHTE ¥ = 1.

I 3NMeMeHTOB, K TPEIHHOCTOMKOCTH KOTOPbIX NpPEeXbABAAITCA TpeboBa-
HHA 3-4 KATErOpHH, LIMPHHA NMPONOJINKHTENBHOrO PacKphITHA TPELHH ONpeness-
eTCA OT NEHCTBMA MNMOCTOAHHBIX M UIMTENIbHBIX HArpy30K INpH Ko3dppulMeHTe
¢; > 1. llupHHA HEMPOZOIKUTEIIBHOIO PACKPHITHA TPELIMH ONpeneserca Kak
CYMMa LIHMPHHBI NPOOOIDKHUTENIBHOIO PAacCKpbITHA M NPHPAILECHHA LUMPHHBI pac-
KPBITHA OT OECHCTBHA KPaTKOBPEMEHHBIX Harpy3ok, onpeaensieMbiX MpH Ko3d-
dHiMeHTe ¥ = 1.

lnpnHa pacKkpbiTHA TPEIMH, onpeneneHHas no ¢opmyne (64), KoppeKTHpY-
eTCA B CJISAYIOLMX CNTyYasX:

a) eC/IM LEHTP TAXKECTH CEYEHHA CTYEepXKHeH KpaHHero pajaa apMatypbl S M3ru-
6aeMbIX, BHELIECHTPEHHO CXKaThIX JIEMEHTOB IIPH €y ¢or # 0,847 OTCTOHT OT HaH-
Gonee pacTAHYTOro BOJIOKHA Ha PacCTOAHHM a,, Oonbiuem 0,2k, 3HaueHHUE 4,
JOJDKHO ObITh YBEIHYEHO NyTEM YMHOXXEHHSA Ha KO3 PHIMEHT b ,, paBHbIN

a;
20 p 1

bg= —3— (65)

H NMpuHUMaeMbli He Gonee 3.

4.5(4.15). HanpaxeHna B pacTAHyTOM apMmaTtype (WIH NPHPAILEHHA HampA-
)KEHHH) O DOKHBI ONpeNeNATsCA N0 GOpMynaM OJIA ITEMEHTOB :
H3rnGaempix

M-P(z-e
=4-
O As(z > ): (66)

BHELCHTPEHHO CXKATbIX MPH €4 sn; » 0,8A,

Nie. — 7) — _
US=~(8522___})(Z_ﬂ'L)_ (67)
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B popmynax (66) u (67):

Z — PacCTOAHME OT UEHTpa TAXKECTH IUIOLIAnH CeyeHHd apMaTyphbl S [0
TOYKH MpUIOXKEHUA paBHOMAEHCTBYIOLIEH YCHIIMH B CXKaTOH 30HE ceye-
HMA HaJl TPeIMHOM, onpenensaeMoe cornacHo n. 4.7.

IIpn pacnonoxXeHWH pacTAHYTOH apMaTtypb! B HECKOJNBKO PANOB NO BbICOTE
CeyeHHs B H3rHDacMbIX H BHELECHTPEHHO CXKarbIX JIEMEHTaX NpH €g ror = 0,8k,
HanpsKEHHA Og, MOACUMTaHHbIe 1O popmynaM (66) u (67), mONXHbI YMHOMXKaTh-
cA Ha KO3(pPHIMeHT b ,,, paBHBIH

h—X—a,
= g (68)
rne x = Ehy; 3Hayenue ¢ onpengenserca no popmyne (70);
ay Ha; — pacCCTOAHMA OT HEHTpa TAXECTH IUIOMIA[M CEeYEHMA COOTBETCTBEHHO
BCEH apMaTypel § H KpaHero psja crepxHeil 0o Haubonee pacTaHy-
TOro BONIOKHA OeToHa.

3HaueHMe HanpsKeHHWH Oy + Ogp, a8 IIPH MHOTOPANHOH pacTAHYTOH apMarype

6,0, % Og, He IOIDKHO NpeBBIIATL R, ., .

PACYET JJIEMEHTOB XKEJIE3OBETOHHbIX KOHCTPYKIIHUH
no AESOPMALIMAM

Onpepenenne KPpHBH3HDI XeJ1€300€TOHHBIX IEMEHTOB
Ha yyacTKax 0e3 TpefliHH B pacTAHYTOH 30He

4.6. Pacuer 3meMeHTOB Xee3066TORHBIX KOHCTPYKIMI M3 AYEHCTHIX GETOHOB

no nedopmalMAM Ha yvacTkax 0e3 TpemmH OOJDKeH IMPOH3BOMUTHCA C YUETOM
yKasauu nn. 4.23—4.26 CHull 2.03.01-84.

Onpenenenne KPHBH3HN XKeJ1e300€TOHHBIX J1EMEHTOB
HA YYACTKAX ¢ TpEIHHAMH B PACTHHYTOH 30HeE

4.7(4.27) . Ha yuacTkax, rae B pacTAHYTO#l 30He OOpa3ylOTCA HOpMaJibHbIE K
NPOMONBHOM OCH 3JIEMEHTAa TPEILMHBbI, KPUBU3HBI H3rubaeMbIX ¥ BHEUEHTPEHHO
CKaThIX 3IJTEMEHTOB MPAMOYTOJIBHOIO CeyeHUA AOJKHbI OlpenenaTsca no pop-

Myne

1
r

M [ Vs Vb ] Niot Vs (69)

+ . —
hoz | Esds (Pr+E)bhoEyy | hoEsA,

B ¢opmyne (69) :
M — MOMEHT OTHOCHTEJILHO OCH, HOPMANBHOK K IUIOCKOCTH /eHCTBUSA
MOMEHTA H NMPOXOJAINECH Yepe3 LEHTP THKECTH IUIOoWAIM CeueHHUsA
apMaTypbl §, OT BCeX BHEILHHX CHJI, PacNOJIOXKEHHBIX 10 OJHY CTO-



pOHY OT pPacCMATpHBAEMOrO CEuCHMs, M OT yCHIHMA NpeaBapUTeIb-
HOro obxarus P,

Z — pacCTOSHME OT UEHTPa THXKECTH IUIOLAIM CEYeHMA apMaTyphl § 1O
TOYKH INMpWIOKEHUA PaBHOLEHCTBYIOLIECH YCHIIMH B CKaToOi# 30He ce-
YyeHHA HaJl TPCIMHOM, oNpeaensaeMoe 1Mo yKa3aHuam 1. 4.8;

Ve — KOYPHIMEHT, YYMTHIBAOUMH paboTy pacTaHyroro 6eroHa Ha
YY4CTKE ¢ TPeIMHAMH H oNpeaensgeMbl coriacHo 1. 4.8;

Yy — KOIpPHLHEHT, XapaKTEepU3YIOLIMH yTIpYroIU1acCTHYECKOE COCTOAHHE
6eToHa CXKaTOH 30HbI H NPKHHMaeMbIH 10 Tabi. 17,

Vp — KO3pPHIUMEHT, YUHTHIBAIOIMHA HEPaBHOMEpPHOCTb paclipe/ieNeHHA
KpaHHero CXXKaroro BOJIOKHAa OETOHa MO IHHE yYacTKa ¢ TpelumHa-
MH H NIpUHHMaeMbId paBHbIM 0,7;

¥r — ko3GdUIMEHT, onpeaensembii o dopmyne (72);

£ — OTHOCHTENIBHAA BBICOTA CXATOH 30HbI OETOHA, OmpenenseMas CO-
rNacHO yKa3aHMaM 1. 4.8;

N;ot — PaBHONEGHCTBYIOLIAA NMPONOJIbHON CWIbI NV H YCHWINA NpeaBapPHTENb-
Horo obGxarusa P. InA 3neMeHTOB, BHINOJIHAEMbBIX 0Ge3 NpeaBapH-
TENPHOTO HANPAXKCHUA, YCWIHE P NPHHHMACTCA paBHBIM HYJIIO,

4.8(4.28) . 3nauenue ¢ BpiuMCIAETCH 1O popMyIie

1 1,5 -HPE
= ——moon-o—o ¢t , (70)
+ —— 11 5=—-
1.4 10].1& ho

HO NpHHUMaercs He Oosee 1.
B dpopmyne (70):

M
6 = ; 71
bh:Rb,ser ( )
Q
— A
2v
- 72
74 T (72)
2a
7\=¢,(1- '); (73)
- 2R,

€s 1ot — IKCUCHTPHUCHUTET CHNbI Nyy; OTHOCHTEJIBHO LIEHTPA THOKECTH IDIONIA-
NH CEeYeHMA apMaTyphl S, COOTBETCTBYET 3aMEHAIOIIEMY MOMEHTY
M (n. 4.7) n onpepennerca no popmyne

€s,tot = (74)
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3HayeHHe Z BHIMMCIIAETCA NO GopMmyte ,
2a

z=Hho| 1 — (75)

JU1s BHELIEHTPEHHO CXKATbIX JJIEMEHTOB BEIHYHHA Z I0JKHA NPHHHMATHCA HE
60]188 0,9783. tot.

TaGnuna 17
o3ddHIMEeHTE], yUMTRIBAIONME
BIMAHME NOJI3YYEeCTH AUEHCTRIX
U TeNn HOCTD AeACTBHA JJIeMeHThl KOHCTpY Ku#t GeroHon Ha nedopmargiu
Harpy3xu 3J1EMEHTOB

Oe3 TpeMH | ¢ Tpeumnm
'pb:
1. HenmpomomxurensHoe Bce BHOBI 3/IEMEHTOB
nencraue

2. IlponomkurensHoe mefl-
CTBHE IPH BADKHOCTH
OKpyXamwlie#t cpeanlt, %:

a) 40--75 dneMenTi 6e3 BeHTHIHDY- 0,2*
eMBIX KAaHaNoB

JNEMEHTHE ¢ BEHTHINpYe- 0,1
MBbIMH KaHa1aMK

6) Huxe 40 JneMeHTht 0e3 BeHTHNIHpY- 0,18
eMbIX KAHaNOoB

JNeMeHTEl C BeEHTWIHpYe- 0,1
MBIMH KaHaJ1aMH

* Honyckaerca MOoBHINATH 3HAYEHHA KOMDPHUMEHTa ¥ H CHHXATh 3HavelHe Ko PHMeH-
Ta ¥}, NpH NPOAOIDKHTENBHOM NeACTBHH Harpy3KH ¥ BIIAXHOCTH OKpYXaoiuet cpenni 50 %
U Bblllle:
onsg ameMmeHTOB 6e3 BEHTHIIMPYeMBIX KaHanoB » — He Gonee 0,26;
¥Yhs — He MeHee 1,5;
’ " C BEHTH/IKpyeMbIMH KaHanaMi v — He Oonee 0,.,,
¥ b, — He MeHee 2.

NMpumeuanne Ina KoHCTpYKUMA, NoABepraeMbix ycuineHHol KapGoHH3aumH (iai-

BOTHOBOAYECKHE 30aHHMA) IPH BADKHOCTH OKpyxawiue#h cpennl Bbilie 60 %, 3HaueHHA KO-
HPOHLIMEHTOB v K ¥}, NPHHHMAIOTCA COOTBETCTBEHHO He Gonee 0,1 » He mexnee 3.

46



4.9(4.29). 3navenne xo3pdHUMEHTa Y WA ABYXCIOHHBIX NMPEIBAPHTEIILHO
HaNPAXEHHDBIX TEMEHTOB KOHCTPYKIMHA onipenesniserca rno popmyre
1 —¥m

Vs =125 —¥1¥m — 3,9 - l,B‘Pm)es, tot/ho ’

(76)

HO NpHHUMaeETCA He Bonee 1; npH ITOM cliegyeT NpUHAMATD BEJIHYHHY

eS, tol > 192
ho Pis

A H3rubaeMbix UIEMEHTOB, BHIMONHAEMbIX 0e3 MpeaBapHTEIbHOro Hanps-
XWEHHA apMaTypbl, NOCNEOHHUN WieH B npaBoi yactH dopmynsl (76) ponyckaer-
CA NPUHUMATh PaBHBIM HYIIIO.

B dopmyne (76) :

Y1 — KO3GDHIMEHT, YUHMTHIBAOIIMH BIIMAHME UIMTENIBHOCTH OEHCTBHUA
Harpy3kH 1 npuHMmaembid 1o tabn. 36 CHull 2.03.01-84;

és tor — CM. dopmyny (74);

W
O = bt serWpl (77)
1M, ¥ M,

HO He Gonee 1.
3mecr W, — cM. $popmyny (138) CHull 2.03.01-84, nomyckaerca npUHHMATD
no ¢dopmyne (58);
M,uM,;, —cm. . 4.5 CHuIl 2.03.01-84 1 n. 4.2, npet 3TOM 32 NOJIOXKHTENb-
Hble NPHHEMAKTCA MOMEHTDI, BbI3bIBAIOLME PACTSDKEHHE B apMa-
Type S.
1A OMHOCIIOAHBIX KOHCTPYKLUMI U3 sfYeHCTOro OeToHa (6e3 nmpenBapUTesIbHO-
ro Hanps>KeHHA) 3HaueHue Y, BIYHCIACTCA O dopMyTe

M
w&‘ = 0,5 + ‘p’ Mse, ¢ (78)

¥ — ko3ddpunmeHT, NPHHAMACMBbIH PaBHbIM:

NpH HENPOOOKHTEIBHOM [ICHCTBHH Harpy3KH V1A apMaTyphl:
nepromHuecKkorqQ npogpuwna — 0,6;
rnagaKon -0,7;

MpH MPOJOJIKHTEIIBHOM JCHCTBHM HArpy3KHM He3aBUCHMO OT I1poO-

¢una apmarypsl — 08.

M¢e., — MOMEHT, BOCIPHHHMAEMbIH CCYCHHEM NIEMEHTA H3 pacuera Io
NPOYHOCTH MpH pPacUeTHbIX CONMPOTHBIICHHAX 3PMATYpH! H 6emna

VIS NpeneybHbIX COCTOAHUH BTOPOH IpYyIIIbl.

4.10(4.30) . llonnaa xpuBH3Ha :— VI YYacTKa C TPEIMHAMH B PacTAHYTOH

30HE [OJKHA ONpenenATes no gopmyse
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Lo D-DrD,-D,, (79)

roe (—-), — KpHBH3HA OT HENpOJONXMTENILHOTO AeHCTBHA BCEH HArpy3kKH, Ha

KOTOPYIO MPOH3BOAHUTCA pacuer 10 nedopMalMaM COTNTacHO yKa-
3ammam n. 1.20 CHulI 2.03.01-84;

(""",l ), — KPMBM3HA OT HEMPOAOJKHMTEJIBHOTO AECHCTBUA NOCTORHHBIX K [JTH-
TeJIbHbIX Harpy30K;

l il
()3 — KPMBH3HA OT MPOJOJDKMTENBHOTO AEHCTBUA NMOCTOAHHBIX W UTH-
TENIbHBIX HArpy30K;

(—)4 ~— KpHBH3Ha, 00YCIIOBJICHHAA BHIrHOOM J1eMEHTa BCIICNCTBHE YCall-
KH H NOJN3yvyecTH OE€TOHA OT YCWIHA NMpeABapHTEIbHOTO 00XaTHA

¥ onpenensemas no dopmyne (158) ¢ yverom yxasaHmii 1. 4.25
CHull 2.03.01-84.

KpHBH3HBI (—-l—)1 , (—l— ), H (—L);, onpenensaerca no gopmyne (69), npu

ITOM (——)1 H (—-—)2 BBIYHCIIAIOT NIPH 3Haqemmx V¥ U ¥, OTBEYaloWHKX HeNpoao-
KUTEJIBHOMY NEACTBHIO HarpyskH, a (-——)3 — TIpH 3HaveHHAX ¥ U », omeqam-

ILMX MPOAOCNINMTEIBHOMY AEHCTBHIO Harpy3kH. EClIM 3HaueHHA (——=)2 H (—-)3
O0Ka3bIBalOTCA OTPHLUATEIIBHBIMH, TO OHH NPHHHMAIOTCA PABHBIMH HYITIO.

Onpenenenne nporubon

4.11(4.31). IIporu6 f,,, o6ycnosnexHbidt nedpopmauueit naruba, onpenenser-
¢ no popMyInam:

fm = Ofﬂx( =) xdx ; (80)

fn = mp(=)P (81)

roe M, — H3rnGaouMi MOMEHT B CEUYEeHHH X OT NEeHCTBHA €NMHHUUYHOM CHIbI,
NPHIOXKEHHOH MO HAMpaBNEHHI0O HCKOMOTO NTepeMelLIeHUA JTIeMEH-

Ta B CEUECHHHM X 110 JIHHE MpOJieTa, I KOTOpPOro onpenensaerca
nporub;

1
(-;,—-)x — HOJIHag KPHUBH3HA JIEMEHTAa B CEYEHHH X OT Harpys3KH, Npu KOTO-
poit onpenensieTcA NpPorud; 3HauYeHUs (——,l. )x ONpENenAOTCA MO

dbopmyne (79), 3nak NPUHHMACTCA B COOTBETCTBHM C 3MOpOH
KPHBH3HbI;

me— Koac[)clmunem, 3aBUCAILLIMHA OT XapaKTepa 3arpy)XeHus, npuHHMae-
MBIH 110 Ta6n. 4 npun. 3;

| — pacueTHbI niponeT Harnﬁaemoro 3JIEMEHTA.
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I H3rubaeMbIX 31EMEHTOB NOCTORHHOrO cedcHus Ge3 NpeaBapHTeNbHOrO
HanpsDKEHHA apMaTyphbl, HMEIOIMX TPEUMHDLI HA KOKAOM y4YacTKe, B mpegenax
KOTOpOro n3rubaroimmin MOMEHT HE MEHAET 3HaKa, KPUBU3HY JIONMYCKAEICH BhI-
UMCNATh IR Hanlosee HANMpsOIKEHHOrO CEYCHHMA, MPUHMMAA KPHMBH3HY IJid OC-
TATHHBIX CEYCHMH TaKOro YYacTKa H3MEHSIOWEACH HPONOPLYOHANILHO 3HAYCHUAM
H3rufaruero MOMEHTA.

5. KOHCTPYKTHEHbIE TPEBOBAHWA

5.1(5.1). Ilpn npoeKTHpOBaHHH OLTOHHRIX M XeJe300eTORHRLIX KOHCTPY KIIME
mia obecrnieyeHHs yCJIOBHH MX H3roTOBJICHUS, TpeOyeMoOR [ONroBeUHOCTH U COB-
MeCTHOR paboTnl apMarypsl H DeTOHa HamIeXHMT BBUIOJHATD KOHCTPYKTHBHEIE
TpeOOBaHMA, H3T0XKEHHbIE B HACTOMIIEM pa3jiele.

MMHHMAJIBHLIE PAIMEPE! CEMEHUY 3JIEMEHTOB

5.2(5.2). MuHMMansHpie pa3Mephl CeueHMH OCTOHHBIX H )Kene200¢TOHHBIX
IEMEHTOB M3 AUEMCTHIX DETOHOB, onpelienaeMbie H3 pacyeTa Mo AeACTBYILMM
YCHIIMSAM ¥ COOTBETICTBYIOILIMM IpYyNNaM NpelesibHbIX COCTOSHMH, MOJXXHBI HAa3-
HAYATBCA C YYETOM IKOHOMMUYECKNX TpefGoBaHmit, HEOGXOMMMOCTH yHHGbHKALMH
onanybouHbix ¢GopM ¥ apMHPOBAHMSA, @ TAKOKE YCJIOBHH NPHHATON TEXHOJOTHH
H3rOTOBJICHMSA KOHCTPYKIHH.

Kpome tOro, pasmepn! CeHeHHs JMEMEHTOB xeNe3006eTOHHLIX KOHCTPYKIMH
JOJDKHB! IPMHMMATLCH TAKMME, YTOOB! COOMIONMIINCH TpeGoOBaHKA B HACTH pacHo-
JIOKEHMA APMATYph! B ceyeHHM (TOJIIHHB! 3AUHTHBIX ¢l1oeB BeToHa, paCCTOMHNSA
MEXTY CTEPXKHAMHK ¥ T. I1.) N AHKepOBKH apMaTypEl.

5.3(5.3) . MuanmanbHas ToNMMMHA COOPHBIX Xeie300eTOHHLIX IUIHT U3 SYenc-
ThIX DETOHOB AOMKHA ONpeAeNIATbCH H3 YCHOBHA OOecneyeHHs TpeDOBaAHMH K
PACNIOJIONKEHMIO apMaTyph! MO TOJILMHEe IMHKTH U colmopeHus rpebyeron Tou-
UMHDbE 3AIMTHHIX CoeB OeTOHa cornacHo M. 5.35.

Fubxocts ly/i cxarpiX GETOHHBIX ¥ XKele300eTOHHBIX 3NIEMEHTOB U3 STMEeHC-
ThiX DETOHOB ciielyeT NpHHUMaTh He bonee 70.

[Ipy nNpoekTHPOBaHMM KOHCTPYKIMH H3 AYCHCTHIX OCTOHOB HeoOXOmMMO
K3berarb pe3KOro H3IMEHCHHS pa3MepoB cedYeHHMM 2NIeMEHTOB, o0pazoBaHuA
rHe3[, YeTBEPTEH, a ecIM JKe OHH Hew30exxHn!, TO BCS BXOOAIME YIIIbI HOJKHBI
ObiTh ApMHPOBAHBI.

SAMMTHLIR CJIOR BETCHA

5.4(5.4). 3ammTanti cnoft OertoHa mns paGoved apMaTypsl noikeH oGecre-
WMBaTh COBMECTHYI0 pabory apmarypbl ¢ 0eTOHOM H2 BCEX CTag4dfx paGors

KOHCTPYKIHE, a Taxie 3alIUTY apMaTyps! OT BHEWIHMX 2TMOCPEpHbIX, Tem-
NCpaTyPHDbIX 3 T. I BO3AeHCTBHIL.
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3.5. TonuuuHa 3aUMTHOrO CnOA GeTOHa TNPUHMUMACICA B COOTBETCTBMM C
n. 5.5 CHull 2.03.01-84 He meHee auaMerpa pabouedl apMaTrypnl U He MeHee,
MM
25 — ans npononbHOH paboued apMaTypb! B OAHOC/IOMHBIX A1EMEHTaX KOH-
CTPYKIHMH H 15 — B ABYXCIOHHBIX MKTax ToniuuHom Oonbuie 100 MM npu
pAacnoniokeHHH paboyed apMarypbl B clloe TaXKesoro OeTOHa, a TaKXxe UIA
apMaTypbl BHYTpeHHHX AeperopoHokx IpH cpedHen INOTHOCTH AyeHcToro 6eroxa
Gonee 1000 xr/m ;

15 — gna nonepevyHbIX CTEp)XHEH CBApHBIX KApKAacOB [UIMT MEPEKPHITHH H
CTEHOBBIX NMaHeJIeH ;

10 — mnsa aHKepHOH apMaTyphl;

B u3rn6aemMbiX M BHEUCHTPEHHO CXATbIX MIEMEHTaAX KOHIbI NPOMAOIIbHBIX
CTep)KHeH HEHaNpAraeMoOH apMaTypbl [OJKHBI OTCTOATD OT TOplla WUIEMEHTa
He Oonee yeM Ha 10 MMm.

5.6. TonumHa 3amUTHOrO CNoA GeTOHAa mIA NMpegBapHTENIbHO HalpAXEHHBIX
OBYXCIIOMHBIX 3JIEMEHTOB H3 SYeHMCTOro OeTOHa Ha yvYaCTKe 3O0HBI IlepeayH
YCWIHH OT apMaTypbl Ha OeTOH NMPUHHMAETCA B COOTBETCTBHHM C MmN, 5.7 u 5.8

CHull 2.03.01-84.

MHHHMAIJIBHBE PACCTOAHHA MEXKOY CTEPXKHAMH APMATYPHI

5.7(5.11). PaccrosiHina B CBeTy MeXIOy CTep)XHAMM apMaTypbl MO BbBICOTE
M LHIMpHHE CEeYEHHA HOJIXKHbI obecneunBaTh COBMeECTHYI0 pabGoTy apMatyphbl C
6€TOHOM M HAa3HAYaThCH C YYETOM YAOOCTBa YKJIAAKHM H YIUIOTHEHHA OeTOHHOM
CMECH; I MNpPEABapHTENbHO HANPAXKEHHbIX KOHCTPYKUMH NOOJDKHBI TaKKe
YYHTBIBATbCA CTENEHb MECTHOro oOXaTusa BeToHa n rabapuThl HaTAXKHOIO 06OpY-
JOBaHMsA (AOMKPATOB, 3KMMOB H T.N.), a TaKXXe BO3MOXHOCTb ODecrneueHUA
MpO XOXIEeHUA LITHIKOBBIX BHOpaTOpOB.

MuHMMaNbHOE PACcCTOAHHE B CBETY MEXAY CTEPKHAMH IPOAOIBHOM C)KaTOM
apMaTyphbl H NMPOAOJIBHOH PacTAHYTOH apMaTypbl NMPUHHUMAETCA He MeHee Tpex
OUaMeTpoB U He MeHee 50 MM,

IIpH cTeCHEHHBIX YC/IOBHAX HOONYCKAETCA pacnosiararb CTEP)XHH apMaTyphl
nonapHo (6e3 3a3opa MexAy HMMH) TakMM 0oOpa3om, uToObl npu GeTOHHpPOBa-
HHM FOPH3OHTATBHBIC CMIApPEHHbIE CTEPXKHH HAXOMWIHCH OXHH Hall APYTHM.

IlpuMeyaHnue. PacCTosiHMC B CBCTY MeXAYy CTePXXHAMH HePHOAHYECKOIO npoduns
NPHHHMAETCA 110 HOMHHANbHPMY OHaMcTpy Ge3 yueTa BoICTynoB H pelbep.

5.8. Pacctoanne Mexnay nonepeyHbIMHM AHKEPHBIMH CTEPXHAMH B CBETY
npuHUMaerca He MeHee 50 MM; pacCcTosiHMEe OT Hauyala OMNAaCHOH HaKJIOHHOH
TpeWHHbl N0 ONHXKa#ilero pacyeTHOro aHKEPHOTO (NMONEPEYHOI0) CTepIKHA
npuHUMaeTca He MeHee 100 mMm (ueprt. 11).
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= 100

Yepr. 11. [Ipumephbl aHkepoBKH apMaTypbl IUIHT H3 AYeHCTOrNO OeToHa Ha onopax pacraMy-
ThIX CTepXKHef

@ — BapHaHT, fIpH KOTOpPOM OBa MK Gonblliee YMCNO PaCUETHBLIX aHKEPYKOUMX CTepXHeH,

pacnosnaraloluMXxci B Mpenenax ONOpHoro y4acTka, NpHBapHBAOT ¢ OIHOH CTOPOHRI Ipo-

DONBHBIX pabouuX CTepXKHell; 6 — BapMaHMT, NMPU KOTOPOM ITH XKe aHKepyIoume CTePKHH

NMPUBApPHUBAIOTCA C ABYX CTOPOH NPORONBHBLIX pabouwX cTepXKHef; / — pacyeTHble aHKepYyIO-
upe CTepXXHu; 2 — HaKJIOHHaA TpellHHa

AHKEPOBKA APMATYPbI

5.9. AHKepoBKa apMaTypbl, pacnofioKeHHOH B TsDKENAOM cll1o¢ OeTOHa ABYX-
CIOMHBIX JIEMEHTOB KOHCTPYKLHH, MPOU3BOMUTCA B COOTBETCTBMH ¢ M. 5.13—
5.15 CHHuII 2.03.01-84.

AHKepoBKa pabouedt apMaTypbl, pacnoIOXXEHHOH B OZHOCIIOMHBIX 3f1eMeH-
TaX KOHCTPYKUMH, NPOU3BOAHTCA C NMOMOILUbIO MpHUBAPEHHBIX K HeH Molepey-
HBIX CTCPXXHEH.

Yuciio ¥ IMaMeTp aHKEpYOUIMX NoMepeyHbIX CTepXHEH onpedensAerca pac-
YeTOM B COOTBETCTBHH ¢ TPpeGOBaHHAMMU, HA10XKEeHHbIMH B 1N, 3.27-—-3.28.

Hangennoe no pacyeTry uYMCIO aHKepYIOLMX MOMNEpeyHbIX CTEp)KHEH pa3Me-
IHaeTcA Ha yvyacTKax OT TOpHa ieMeHTa 4O Havana Haubosiee ONacHOro HaKJoH-
HOro cedYeHus (cM. vept. 11).
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[Ipn 2TOM paccTosiHMe MeXay NonepeyHbIMU CTEPXKHAMH YCTaHABJIHBAETCA B
COOTBETCTBHH C 1. 5.8, a pacCTOAHHE OT KOHUA aHKEpYEMbIX CTepXHeH HO fep-
BOIO NOMNEPEYHOro CTepXKHAR NpuHUMaeTcA He 6onee 10 MMm.

B npenenax onopHoro yvacrka u3rubaeMbix J71eMEHTOB (32 rpaHblo ONOPbI)
pacloaraeTc He MeHee [IBYX pacuyeTHBIX MOMEpPEUHbIX CTCPIKHEH.

InuHa ONMOPHOro yuyacTKa H3rubaeMbpIX 3JIEMEHTOB NMPUHMMAETCA He MeHee
1/100 ux mmHbI H He MeHee 7 cM.

Ecnu no pacuery ycTaHOBKa NONEpPEYHbIX AHKEPHBIX CTepXHeH He TpeDy-
eTCA, TO MO KOHCTPYKTHBHbBIM TpeOOBaHHAM K KaXIOMY MNpoaObHOMY
CTEPXHIO [IpHBapHBaeTCA XOTA Ob1 OHUH NONEpeyHbId aHKEPHBbIH CTEPXKEHb.

[Ipy HeBO3MOXHOCTH BBINONIHMTD YCJIOBMA HAcTOALLEro MYHKTa, a TaKXKe
V1A MOBBIILICHUA CTEeMEHH HAaJEeXXHOCTH 3a[eNIKU KOHUOB PacTAMYTBIX paboumx
cTepXxHer (ecn 310 TpebyeTcd MO pacyeTy) Ha MX KOHUAX NMpedycMaTpHBAKTCA
crielManbHble aHKepbl, YCTaHaB/IKBaeMble MO pacueTy Ha cMATHE DOeTOHAa NOR
aHKepaMM.

5.10(5.15). lna oGecneyeHHsA aHKEPOBKH BCEX [MpOAOJIbHBIX CTepXKHeH
apMaTypbl, 3aBOJIMMBIX 32 rpaHb ONOpbI, Ha KpaliHuX CBOOOAHBIX ONMOpax H3rH-
OaeMbIX MIEMEHTOB JOJKHbBI BbINONMHATLCA ClleAyloliMe TpeOOBaHuUA

a) ecnu coGniomaercs ycnosue (44), NMHA 3aMycKa PacTAHYTHIX CTEpX-
HeH 33 BHYTPEHHIO IpaHb CBOOOOHOH OMOPHI HOMKHA COCTAB/AThL He MeHee
Sd u He MeHee 7 cM;

6) ecnu ycnoBue (44) He cobniogaerca, MIMHA 3alyCKa CTepxHe# 3a BHYT-
PEHHIOI0 YacTh cBOOOAHOM onopbl A0MKHa 6bITh He MeHee 10d.

[Ipx pacnonioXeHHH apMaTyphbl B TSKEJIOM Clloe OeTOHa ABYXCIOMHBIX KOH-
CTPYKLMH [JIHHAa 30Hbl aHKEpOBKH [, oONpeaensAeTcA corjacHo n.5.14

CHulil 2.03.01-84.

5.11.Y KOHIOB NpenBapHTe/IbHO HANPSOKEHHBIX OABYXCIOHWHBIX NIEMEHTOB
OONM)XHAa ObITh YCTaHOBJICHA KOHCTPYKTHBHas NoOMepeyHas apMarypa, OXBarhbl-
BAIOLIAA BCE HANpAraeMble CTEPXKHHU H BLINOMHEHHAA B BHAE OTAEIBHBIX CTEPXK-
HeH WIH CETOK KOPLITOOOpa3HO#H GOpMBbI.

[Inomanp ceyeHHA nomnepeyHOH apMaTyphl AOJIKHA COCTaBJATh He MeHee 2 %
MIoWAaAX HANpATaeMOH apMaTypbl Ha [JIHHE 21p, Ho He MeHKee 50 cM OT rpaHu
OMOPBHI.

NPOAOJILHOE APMHPOBAHHKE JJIEMEHTOB

5.12. ina apMHpOBaHMA 3EMEHTOB KOHCTPYKIMAR M3 AYencToro GeToHa
HEeHanpAraeMoW apMaTypod [O/KHA MNpeNyCMATpPHBaTbCcA TONBKO CBapHas
apMaTypa B BHE IUTOCKHX CETOK WIH 0ObeMHbIX KapKacOB. ApMarypa B BHJe
OTHENbHBIX CTepP)XHeH WIH BA3aHbIX KapKacOB HOINYCKAETCA K NPHMEHEHHIO
A paboTHl Ha MeCTHble ycwins (HanpuMep, B yrjiax MpoeMoB M T.IL).
YCTpOHCTBO KPIOKOB Ha KOHLAX paGoumx cTep)kHe#t He peKOMeHIyeTcA.
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5.13. MunuMmanbHeli NPOLIEHT nNponoibHOM pabouyed apMaTyppl (B INpOLEH-
TaX OT IUIOl@AaAH cCceueHHA OeToHAa) Kene300eTOHHBIX KOHCTPYKLMHE U3
siyeucToro OGeToHa NPMHMMAETCA B COOTBETCTBHMH ¢ M. 5.16 u TaOn. 38
CHulIl 2.03.01-84 u He MeHee:

V1A NMpOOOJIbHOH apMaTypbl S B H3rnb6aeMbIX M BHEUCHTPEHHO CXKaThiX le-
MEHTaXx NpK pacyeTe Ha OCHOBHbIe Harpy3xku — 0,05;

TO e, MPH pacyeTe No NPOYHOCTH B CBOEH IVTIOCKOCTH, a TaK)e Ha cOOCTBEH-
HblH Bec NpH pacnanybke U MmoHTaxe — 0,03;

IUIA KOHCTPYKTHBHOH apMaTypbl S M S', yCTaHaB/IMBaeMoOi Ge3 pacuera B
CXKaTtbIX H H3rubaembix 3rtemenrax,-— 0,02.

Yucno crep)kHen CKaToOM M pacTAHYTOR paGoued apMaTyphl B IUTMTAX AONKHO
ObiTh He MeHee Tpex Ha | M 1IKMpHHBI WIKThI. CXKatas apMaTypa, BBOAUMaA B
pacyer MEMEHTOB H3 MYEeUCTOro OeToHa KknaccoB BS M HHXKe, NpUHUMAaETCA
IHaMeTpOM He MeHee 6 MM.

5.14. B cootsercrBuu ¢ 1. 5.17 CHmil 2.03.01 84 B 0OQHOCNIOAHBIX VIEMEHTAX
H3 A4YerucTOoro 5¢eTOHa MaKCHMAIbHBIH hdaMeTp paboueH apMarypbl He NOJKEH
npesbulaTh, MM: 16 — npu GetoHe KmaccoB B10 u Hmxe ¥ 20 — npu OeToHe
Knaccos B12,5 1 Bhilue.

NOHNEPEYHOE APMHUPOBAHME JJIEMEHTOB

5.15(5.22).Y Bcex noBepxHOCTeH iXene300eTOHHBIX IN1€MEHTOB, BOIIK3M
KOTOPbIX CTABHTCA NMPONOJIbHAA apMaTypa, NpelyCMATPUBAeTCA TaKXe Nonepey-
Has apMaTypa, OXBaThIBaOILaA KpaHHHE MPOLgOJIbHbIE CTe PIKHH.

PacCcTOAHHE MeXAY CTEep)KHAMH MONEpPeYHOH apMaTyphl, YCTaHaBJIMBaeMOM
KOHCTPYKTMBHO Napajljie/ibHO NOBEPXHOCTAM IUIMT B MeXAY TNonepeyHoH apma-
TYpOH B BHOC BEPTHKANBHbBIX XOMYTOB B IUIMTax M MaHeNAX, JOJDKHO OBITH He
bostee 600 MM 1 He Gonee ynBOGHHOH WIMPHHBI IPaHH JIEMEHTA.

B creHOBbIX naHensax BbicoTOoH Oonee 600 MM nonyckaercs yBelTHUMBATh
paccTOAHHE MEXOY KOHCTPYKTMBHbIMH BEPTHKaNbHbBIMH CTEPXHAMH B UEHTpe
nposnera (Ha paccrosHue 1/4 ot onop) oo 1200 mm.

[Ipn apMHpoBaHMM 3INIEMEHTOB KapKacaMH-JIECEHKaMM pacCTOAHHE MeXOy
nonepeyHbIMH KOHCTPYKTUBHBIMH CTepXHAMH B Kapkacax HOJIKHO ObITb He

Gonee yIBOEHHOR BBICOThbE MOMEPEYHOTO cTEpXKHA, He bantee SO0 MM H He Gornee

40d.
5.16. PaccTosiHue MeXay cTep>XHAMH NMONEPEYHOH apMaTypbl, oNnpeaeseMoe

pacueTOM Ha NomnepevyHylo CW1y, YCTAaHaBJIMBAeTCA B COOTBETCTBHMM C 3THM pac-

4yeTOM, HO He MeHee YKa3aHHOro B 11. 5.135.
5.17. B OBYXC/IOMHBIX AUYEHCTOOETOHHBIX FIEMEHTAX MNONEPEYHYI0 apMarypy,

YCTaHaBJIKBACMYI0 H3 CABHMIr MEXAY OBYMA CIIOAMM, PEKOMEHAYETCS BbINOI-
HATb BEPTHKAIbBHOH B cllyyae NpoPwiHpoBaHHOH (peGpUCTOl) NMOBEPXHOCTH
CONpSKEHUA HUXKHErO Xene300eTOHHOrO CNOofl H HaKJIOHHOH B Ciyvae IIagKoH
NMOBEPXHOCTH CONPsUKEHUA.
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CBAPHBIE COETHHEHHA APMATYPH

5.18. YcrpoicTBO CTBIKOB paboueit apMatyph!l BHaxjecTtKy Ge3 cBapkH, a
Tak>Xe OOpBIB crepXxHed paGoueH apMarypbl B Mposiere M3rHGaeMbIX INeMeH-
TOB M M0 BBICOTE BHELICHTPEHHO CXKAaTbIX 3JIEMEHTOB U3 AYEHCTOro OeTOHa He
pPeKOMEHIYeTCA.

Homyckaercss CTHIKOBAHHE CBaAPHBIX CETOK BHAXJIECTKY HE B paboyeM Hampas-
neHun (HampuMep, B MONEPEYHOM 1A GayIOMHBIX peOPHCTHIX H IVTOCKHX IUIHT).

5.19. CpapHble coeauHEHUA apMaTyphl H 3aK/afHBIX fAeTaledl B KOHCTPYK-

IMAX K3 AYeucTroro OerOHa MNPOH3BOLAT B COOTBETCTBHM ¢ mn. 5.32-5.41
CHuiI 2.03.01-84.

CTHIKH JJTIEMEHTOB CBOPHBIX KOHCTPYKIHA

5.20. C1oikH COOpDHBIX 31eMEHTOB M3 AYEHUCTBIX OGETOHOB BBIMOIHMOTCHA C
yyeToM TpebGoBanmi nn. 5.42-5.45 CHHuII 2.03.01-84.

OTAEJ/IBHBIE KOHCTPYKTHBHBIE TPEBOBAHHA

5.21.1lpyu npoekTHPOBaHMM OHHOCIOMHBIX 3JIEMEHTOB KOHCTPYKUMH M3
AYEUCTBIX OeTOHOB HEOOXOAMMO BBINIONIHATD KOHCTPYKTHBHbIE TpeGOBaHUA
B cOOTBercTBUU ¢ nn. 547-5.52 CHull 2.03.01-84, npu npoeK THPOBAHHUU
[ABYXCIIOHHBIX MPedBAPUTE/IBHO HAMPAXEHHBIX KOHCTPYKLUMH TpeOOBaHUR
nn.5.53,5.57,5.58,5.61 CHuII 2.03.01-84.

5.22. MunuManbHas wMpuHa (QUIMHA) MPOCTEHKOB B KPYMHOGNOYHBIX 3Ma-
HUAX M3 AYEHCTOOETOHHBIX 3NIeMEHTOB NpPHHHMAaeTCA He MeHee 50 cM B Hecy-
nmx H He MeHee 40 cM B CaMOHECYHIMX CTEHAaX; B CAaMOHECYILUMX CTEHOBBIX
MAHEeNAX M3 AYeHCTOro OeroHa pa3MepoM HA KOMHATY PeKOMEHOyeTrcs MHHM-
MaJibHas LIHpHHA NMpocTeHKa 50 cM.

5.23. CteHOBBIC NaHEeNH BBICOTOH B OJHH 3TaX NMPH HAHYMM B HUX MMPOEMOB
clIelyeT apMHpPOBATh KapKacoM M0 KOHTYPY IPOEMOB.

5.24. Ilpu ycIpoiCcTBE B MaHENAX YCTynoB 1A ONMpaHHA Ha HUX MepeMbluex
YCTyNbl NOJDKHBI 3pPMHUPOBATHCA NBYMSA CTEPXXHAMM HIIH CEeTKaMM; OHAMETD
CTep)KHe NMPUHHMAETCA He MeHee 8 MM.

5.25. YcwieHne OMOpHBIX CeYeHHH BHELEHTPEHHO CXKATHIX 3JIEMEHTOB KOHCT-
PYKTHBHOH apMaTypOH OCYLUECTBISETCA YCTAaHOBKOH y TOpLA 3N1EMEHTa CBap-
HBIX CETOK UMCIIOM He MeHee OBYX INpH PACCTOAHMAX MEXIYy HMMH IO BBICOTE
He Oonee 7 cm. JInamMeTp cTepxHeH NpHHKMAETC He MeHee 4 MM, pa3Mep syei-
KM — He MeHee 7 CM, TONMIMHA 3aUMTHOTO CJI0A CEeTKH Y TOPUOB NaHeIH JOMIXKHA
ObiTh He Gonee 20 MM.
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[TPHJIOXKEHME 1

PA3SHOBUOHOCTHU AYEUCTLIX BETOHOB

Cornacio I'OCT 25485-82 GetoHbl nonpasfensoTca MO YCIOBHAM TBepe-
HUA, BUAAM NOpooOpa30BaHUA ¥ BHAAM BSXKYLIMX ¥ KpeMHE3eMHCTbIX KOMIIO-
HEHTOB.

[lo ycnnoBuaAM TBepAcHHA OHU MONAPA3AENAITCA HAa ABTOKJIaBHble (TBepacio-
IUMEe B Cpede HAChIIeHHOro BOAAHOIO Mapa NpH HOaBlleHHH Bbille atMocdep-
HOr0o) ¥ Ha HeaBTOKJIaBHble, TBEpeIOLIHe NPH aTMOCh EPHOM [aBJIEHHH B Napo-
BOH cCpele MM IyTeM MNPUMEHEHHUA IneKTporporpeBa. Iis HeaBTOKNABHBIX
AYEHCTHIX DEeTOHOB NpHMEHsAETCA TakKXXe of0orpeB ¢ MOMOLIUBIO M€K TPOHATpeBa-
TEJIBHBIX ¥ APYFrUX npubopos.

llo BHay nopooBpa3oBareneu, HEOOXOOUMBIX IR CO3TaHHUA MOPHCTON CTPYK-
TYpbl, fiYeucTbie BeTOHBI Moapa3nenAlwTca Ha ra3oberoHb! (BCIyuHMBaeMblie NPH
[MOMOLIM AIIOMHHHEBOH MyApb) H HA MEHOOGETOHBI, H3rOTOBJIAEMbIE C TOMOILBIO
Pa3nMuHbIX neHooBpa3oBaTenen.

B kadecTBe KpeMHE3eMMCTOro KOMIIOHEHTa NMPHUMEHAITCA TOHKOMOJIOThIE
KBaplLeBble WIH MOJICBOLUMNATHbIE NECKH H 30JIbl TEMJIOBBIX 31EKTPOCTAHUMH,
a TaKXKe Apyrue BTOPHYHbIE NPOAYKThl (OTXOAbI) MPOMBILIIEHHOCTH.

[IpuMensAloTCca CreaylouMe BUAbI OCHOBHBIX BSIKYIUMX: LUEMEHTHOE, H3BECT-
KOBOe, CMeHIaHHOe (LleMEHTHO-H3BECTKOBOE), CJIaHLe30/IbHOe (M3 BBICOKO-
OCHOBHBIX 30J1) H uulakoBoe. JIpyrHe coueTaHMss 3THX BHAOB BSKYLIHX, a
TAK)XKe IKICca, WENOYM U OCHOBHBIX XMMHYECKHX MO0aBOK pernaMeHTHpyIoTcs
MHcTpyKUMeR Mo H3roTOBNEHHIO U3eni 3 auencroro Gerona (CH 277—80).

B COOTBETCTBMM ¢ YKa3aHHBIMH MNATbI0 OCHOBHBIMH BHMAAMHM BSDKYILMX M
NPH pa3IMYHBIX COYETAHMAX MX C OCHOBHBIMH KPEMHE3€MHCTHIMH KOMIIOHEH-
1aMi (necok Wi 3ona) M nopooGpa3opaTenAMHM (ra3 win NeHa) pavIHYalOTCA
CliedyIolIHe NATh rpyMN OCHOBHBIX Pa3HOBHAHOCTEH COBPEMEHHBIX AYCHCTBIX
OeTOHOB:

Ha LEMEHTHOM BSDKYILEM, B TOM uucie C AoDaBko#t H3BecTH (ra3zoberox,
neHo6eTOoH, ra3o03o0n106eToH U neHo305106eToH) ;

Ha M3BECTKOBOM (CHJIIMKaTHOM) BSDKYILEM, B TOM uMcie ¢ AobaBKoOH THICa,
UeMeHTa WIK nutaka (ra3oCWIMKaT, fIEeHOCHIHKAT, ra3030JI0CHIHK AT, ra30CHwin-
KanblUT) ;

Ha cMellaHHOM (M3BECTKOBO-UEMEHTHOM) BMKYIUEM, B TOM YHCNE ¢ H06aB-
Ko wmuiaka (razocwiukarobDeToH, ra3o30J0CWIMKATOGETOH, NEeHOCHIHKATO-
OeTOH U Ap.) ;

Ha ILIUIAKOBOM BsKyilleM (B BHOE MOJIOTOr0 IpaHyJHPOBAaHHOIO lD1aKa)
B COYETAaHHH C H3BECTHIO, THIICOM WIH 11e1I0UbI0 (ra3oluiaKo0eToH, NeHOoIIaKo-
OeToH, ra3o030J01U1aK06ETOH 1 Ap.) ;
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H3a CJIAHUE3O0JIbHOM BSDKYILEM B BHOE BBICOKOOCHOBHOH 30jIbl (ra3ocnaHiie-
30/100eTOH ¥ neHocnaHue3onobeToH) .

Ha3paHuAa OCHOBHBIX pPa3SHOBHOHOCTEH AYEHCTBIX OETOHOB (IpHBEOEHbI B
Tabn. 1.

Tabnuua l

_ il e . S J— S

Kpemuesemuctoifi| [lopoobGpasoBatent
KOMIOHEHT

CokpalieHHOe Ha3BaHKe

- —

Ha yemenrnom saxcyuwem

I'a3o0eron [lecok Masoobpa3soBarensd
I'a3030n00eTOH 3ona TIC v

IlenoGeroH [Mecox [leHooOGpa3onartensb
Ileno3onobeToH 3ona TIC "

Ha u36ecTKk060M [CUAUKGTHOM) 8ANYUWEM
Fazocunukar Hecox 'azo06pa3oBarenb
[leHOCUNHKAT ” [leHooOpa3oBarens
I'aso3onocunuxar 3ona TOC l"azoo6pa3oBaTens
Ileno3onocunuKar To xe Ilenoo6pasoBartensd
l'asocunukanbumT’ Mecok ['azoo6pa3soBarens
Ha cmewannom (u38ecTKOBO-YEMERTHOM) GRMYUjeM
Mazocunukaro6eToH [lecok I"'a3zoo6pa3oBartens
[leHocHnHKaTOOGeTOH " [TeHooOpa3oBaTenb
lMasocunuxatTobeToH 3ona T3C ['azoco0pa3oBarens
[leno3onocwnkarobeToH To xe [leHoo6pa3oBatens
Ha waaxoeoMm erxcyujem

la3omnaxkoOeroH [lecok Fa3oobpa3zoBarensb
[lenowunaxkoOeroH " [IeHooOpa3oBaTensb
lazomnako3onoberoH Jona TIC l"'azoo6pa3osaresb
[lenouninaxko3onoferox To xe [NenooOpasoBarensb

He cranye3onvnom (@bICOKOOCHROSROM] 8AXYUEM

lazocnaHuesonobeToH [lecok la3zoo06paszoparesnb
[lenocnanue3ono6erou ” [lenoobpa3onarens

' Ha rasocunuxansbuut 'OCT 25485 —82 ne pacnpocrpansiercs.

M3 3THX pa3HOBMOHOCTEH B KayecTBeé HEABTOKJIABHBIX PEKOMEHOYKTCH B
OCHOBHOM AYCHCTble BETOHBI HA UEMEHTHOM H ULTAKOBOM BSUKYILEM: ra300eToH
H NMeHOOETOH, ra3030100eToH, 11eH030100eTOH, ra3onutaKko0eToH U T. A.

YKa3aHHbIH B TaONuue ra3oCHWIHKaJbLMT SBIAECTCA Pa3sHOBHEHOCTBIO a3o0-
cunukara. OH OTNMHMYaeTCH OT ra3oCHIMKaTa Cnoco6oM NOMOJI3 necka — B [e3UH-
Terparope BMeECTO OObIMHOHM LIapoBOA MenbHMUbI. BeneperBue Gonee rpyboro
NMOMOJIa NECKa B HE3HHTErparope ra’oCWIHKaNblHT grnAerca 0ojiee TAXEIbIM

MaTCpHaJiOM, Y€M ra3oCHJIMKAT.
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PasHOBHOHOCTH sAYEeHCTBIX OETOHOB NO OGNMACTAM NPHMEHEHUA (IO Ha3Ha-
YCHHI0), NPOYHOCTH M CpeIdHCH TIUIOTHOCTH TaKXe periaMeHTHPYITCA
'OCT 25485—82. B I'OCTe ykazaHo, 4ro aBTOKJIaBHbie OETOHBI CO CpEeHHEH
riotTHocThio D300 (ITn300) u D400 (I1n400) asnsworcsa TeTUIOR30MAUHMOHHBIMA,
6eTodsl ¢ nnotHocThIO OT DSO0 (I11500) go D900 ([1n900) — KOHCTpYKUHOHHO-
TeIsion3onauMoRHeiMi, a or D1000 (I1n1000) mo D1200 (TL11200) — xoHcT-
PYKUHOHHBIMM.

Ina Kaxaon U3 3THX INOTHOCTEH [UIA aBTOKJIaBHbIX GETOHOB NMpedyCMOTPEHO
TpH KN1acca DeTOHa MO NPOYHOCTH Ha cxarHe B (Tpu Mapxu 6eToHa M no npoy-
HOCTH Ha CXaTHe) , KOTOpbie NOJIKHbI 0DecIieuuBaThCA 3aBOJAMH,

i HeaBTOKJIABHBIX AYEUCTbIX OETOHOB HpellycMOTpeHa rpalauus Ha ABE
Pa3HOBMIHOCTH MO MNPOYHOCTH, KOTOPbI¢ YACTHYHO COBMAJAlOT C NPOYHOCTAMH
aBTOKJIaBHBIX sYEUCTBIX OETOHOB.

Pa3HOBHOHOCTH KOHCTPYKLUMOHHO-TEINIOM30ALUMOHHBIX H KOHCTPYKIMOHHBIX
AYEHCTHIX HETOHOB NpHBEeaEHbI B Tabn. 2.

Tabnuua 2

i e - Tl S

Mapkn O6¢ToHA 110 Mapku GeToHOB 1O NPoUROCTH NpH occBOM CxaTuK (M) u Kaacchl
CpesiHe#t nnor- no npoYHOCTH Ha cxaTtie (B) nna GeroHob
Hoct D (fIn)

aBTOKJIaBHBLIX ABTOKJIABHLIX H NPEeUMYLLICCTBEHHO
HCABTOKJIaBHBIX HeaBTOKJIaBHLIX
MapKa KJ1acc
] 6 7

Koucrpyxyuonno-renasouzoanyuontoie 6eTons

560 M25 B1,S Mi15 Bl - —
600 M35 B2,5 M25 Bl1,S M13 Bi
700 M50 B3,5 M35 B2,5 M25 Bl,S
800 M735 BS M50 B3,5 M3S$ B2,5
900 M100 B7,5 M75 BS M50 B3,5
Konctpyxyuounsvie 6eromnd)
1000 MI150 Bl10 MI100 B7,5 M73 BS
1100 M200 B1S M150 B10 M100 B7,5
1200 — — M200 B15 M150 B10

JaHHas rpajauMs aBTOKJIaBHBIX AYEHCTbIX GETOHOB Ha TPHM Pa3sHOBHIHOCTH
MO NPOYHOCTH Ha CXKATHE XapaKTepHU3yeT TEXHOJIOTHYECKHH YPOBEHD KaXIOro
NpeANPHATHA, BHA H KaYeCTBO HCXOQHOTO ChIpPbA.

Jns nepenoBbix NpennpuATHiA, BbINYCKAOUIMX KOHCTPYKUMH M3 aBTOKJIaB-
HBIX AYEHCTBIX DETOHOB, peKOMEHAYETCA NPOEKTHPOBATh HX B pacyeTe Ha NOBbI-

LIEHHbIE KNacCchl (MapkH) A KaKIOH TWIOTHOCTH OeTOHAa, MpHBENEHHbIE B
1abin. 2 (rpagw! 2 1 3).
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s MHOTUX MpeANpHATHA, BLIMTYCKAIOWMX OCBOEHHbIE B HACTOANICE BpEemaA
aBTOKJIaBHbIE HAYCHCTBIE O€TOHbI OOBIYHOM HPOYHOCTH, CledyeT INPHHHMATh
KJjlaccbl (M MapKH), npuBenreHHble B Tadn. 2 (rpadst 4 u 5). HeaBrokiaBHbie
siuencTbie OeTOHbI HM3KHMX NpouHOcTed (CcM. Tabn. 2) MOryT MCHONbL3OBATLCH
JIMIUb B MAJIOHArpy»>K€HHbIX 3JIEMEHTaX, B KOTOpPbLIX He Tpebyercda DoJiee BhiCcO-
Kas NMpOYHOCTb DETOHA.

Cornacio YOCT 25485—-82, HeaBTOKJaBHbIE AUEHCTbie ©DeTOHDbI NOJDKHBI CO-
OTBETCTBOBaTb MO NPOYHOCTH HAa CXatue KiaccaM (M MapkKaM), IIpHBEOEHHHIM
B NOCJIEAHHX YeTbIpex rpadax 1adn. 2.

3aJlaHHA Ha MPOECKTHPOBAHHE KOHCTPYKUHMM H3 AUEHUCTbIX DETOHOB BO BCEX
cCnydasax MOJIKHbI COmepXaTbh KOHKpETHble YKa3aHHMA, Ha NpedlpHATHA KaKoro
TEXHOJIONMYECKOTO YPOBHSI OPHEHTHpPOBAH NaHHbIH NMPOCKT: HA NpeANpPHATHA,
BbINYCKAWOIUUE sAYEHCTbIe OeTOHbl MOBLIINEHHOH, OOBIMHOM HWIH TNOHHXEHHON
[IPOYHOCTH.

TpeboBanua K RuYeHCTbBIM O€TOHAM [0 MOPO3OCTOMKOCTH, MO KO03¢p¢H-
UMEHTaM TefUIONPOBOAHOCTH H MNOPONPOHMUACMOCTH, @ TakKXX€ MAaKCHMalb-

Hble BEJIMYUHB! COPOLMOHHOH BJIAKHOCTM MW YyCaJAKH [PHHMMAIOTCA I10
NOCT 25485-82.

[TIPUJIOKEHUE 2

PACUET SMEMCTOBETOHHBIX 3JIEMEHTOB IIPSMOYI CJIBHOTO
CEYEHMA HA NEHCTBUE CXUMAICUEH ITPOIONTEHON CUJTBI

Pacuet cxartbix OETOHHBIX WIEMEHTOB MNPSAMOYIoJIBHOrO ceueHus (B TOM
YKCIIE APMHMPOBAHHBIX CHMMETPHYHOW KOHCTPYKTHBHOM apMaTypoH) IpH BeJiH-
uiHe JKcueHTpucuteta 0 < ¢, < 0,225/t (em. n. 1.18) M pacueTHOM ayinHe
lo < 20/, nonycKaeTcs NpOU3BOAUTS U3 YCIIOBHSA

N<app,RpAy,, (1)

= 0,85 — 1A aBTOKNAaBHbIX AYE€HCTBIX OCTOHOB,;

0,75 — onst HEaBTOKJIABHBIX sSYenCThIX OETOHOB,

— MJ0iaab NONEePeYHOro CeyeH!s JIeMEHTa;

Yo — KOIPODHUMEHT, YUHTHIBAIOIIKHA BJIMAHHUE JKCUEHTPHCHTETA H IIPMHH-
MaeMbIH paBHbIM

rAcC

oo
Il

2¢
Vo = | , °. (2)
!

¢p — K0dbUIMERT, NPHHKMaEMbIH N0 creaylowei Tabnuue:
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Koadpuunent », npu I, /h

Ny N
<6 nnnnnn

0 0,93 0,92 0,91 0,89 0,88 0,86 0,84
0,9 0,92 0,91 0,90 089 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

O603KAYECRUR, NPURARTHIE 8 Tabauye:
N; — npooonbHas cXHMaOUad Cula OT OeHCTBHA NOCTOAHHBIX H JUIHTEAbHLIX

Harpy ok,
N — npopmonbHag cHila OT AcHCTBHA BCeX HArpy3ok (NMOCTOSHHLIX, MJIMTENIBHBIX H
K PaTKOB peMCHHBIX) .

Il puMeuaHue. [Ipn npoMexyTouHnix 3HaueHHAX I,/ /1 u Ni/N xo3dpduumerTs
¥} ONPeneNATCH N0 WHTEPIOIILKH.

[TIPUJTIOXEHHUE 3

ITPUMEPLI PACYETA BETOHHBIX M XEJIE30BETOHHbIX KOHCTPYKUHH
U3 AYEUCTBHIX BETOHOB

PACYET CKXATbBHIX BETOHHBIX 3JIEMEHTOB

[Ipumep 1. Haust pasMepbl CeyeHHR CXKATOro IMEeMeEHTa BHyTpeHHeH HeCcyleH
CTEHbI: LINpHHA b = | M; BbBICOTA c2YeHMA B IUIOCKOCTH ASHCTBHA H3rubaioumero
MOMeHTa (TONumHa cteHbl) h = 0,24 m; BbicoTa 3TaXa H = 2,56 M; HIDKHHe
H BepXHHe ONOphI CTEHb! — LiIapHHpHble. CTEHA 3aNpOeKTHpPOBaHA K3 aBTOKJIAB-
HbIX Ta300€TOHHBIX IMaHesIeH ¢ KOHCTPYKTHMBHOH apMaTypOH; ra3obeToH IUIOTHO-
crbio 800 kr/mM> npu Kknacce 6eToHa No MPOYHOCTH Ha CxkaTHe B3,5 (50 xrc/cm*).
PacuerHas ycTaHoBHMBIUIasca BnaxHocth rasoberona 10 % (mo Macce), BraX-
HOCTb ra306eTOHa Npy OTIyCKe ¢ 3aBoaa 25 % (nmo Macce).

PacueTHble NpOOOIIbHDBIE CHIIBI:
OT NOCTOAHHOK M JUTHTeNbHOM Harpy3oxk N, = 175,7xH (17,93 1c);

OT KpaTKOBpeMeHHOit Harpy3ku N, = 22 7 xH (2 32 1c);
MONHaA MNpononbHag cwina N = N, + N, = 1757+ 22,7 = 198,4 kH
(20,24 1¢) ;

IKCUCHTPHUCHTET NPOLONIBHOM cuiibl ¢¢ = 0,02 Mm;

pacyeTHas IMHA neMeHTa [y = H = 2,56 m.

Tpebyetca NpoBepUTh HECYLIYIO CIIOCOGHOCTD 3JIEMEHTA CTEHBI B NPOJIETHOM
CEYeHHH, B cepeluHe BBICOTHI CTEHBI.

P acye T o 1abn. 6 npu xnacce GeToHa Mo NPOYHOCTH Ha ckaTHe B3,5
(50 xrc/em®) R, = 2,2 MIIa (22,4 xrc/cm?); no Ta6n. 7 npuHMMAIOTC Clte-
Ayomue Ko3pPHUUEHTH YCIIoBYH paboThi: Yoy = 0,85; 7o = 0,90; 74,
= 0,85. C yyetoMm K03dIHIMEHTOB YCIIOBHH pabOThl pacueTHas npaamennaa
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npoyHocTs Rpy = Ypy Ypo Yy Rp = 085-09-0,85 2,2 = 1,43 Mlla

(14,59 krc/cm? ). Tubkocts anementa ly 1 h = 2,56:0,24 = 10,7.
Lo
h
nporuGoB HA HeCymyio CMOCOOHOCTH INeMeHTa MyTEM YMHOXCHUS 3KCUCHTDH-
CHTeTa ey Ha KO3pIHIUMENRT 77, BBIMMCIIEHHbIH COMIACHO 1. 3.6.

Cornacko 1. 3.6, IR aBTOKJIAaBHOro ra3of0eroHa ko3¢p¢uumeHT § = 1,3.
OtHolueHHE H3rnbarouMx MOMEHTOB

My: M= N, :N = 175,7:198,4 = 0,88.
Ilo popmyne (11)

1. Cornacso n . 3.3 npu rubKocTH > 4 HeoOXONMMO YYHTbIBATh BIIMAHHE

M,
oy = 1+ f—— = 1+13-088 = 2,14,

Cornacso tabn. 9 misa xknacca 6eToHa NoO NMpoOYHOCTH Ha cxatve B3.S MIla

(50 xrc/cm*) u mnoTHOCTH GetoHa 800 Kr/M> HauYaIbHLLA MOAYIH YIPYTOCTH
E = 3400 MIIa (34 700 krc/cm?):

hs
12

CornacHo 11. 3.6 xoappmmeHT &6, = e, : h = 0,083,
[lo popmyne (12)

Se min = 0.5 — 001 —”-:l_ ~001R,, = 05 —001-107—0,01-143 =

I = = 0,001152 m*.

= 0,379; 6, = 0,083 < b, ,4;; = 0,379, nosromy npurmmaem 6, = 0,379.
[lo popmyne (10)

6,4E, 1 ( 0,11 ) 6,4 - 3400 - 1000 - 0,001152
N, = — +0,1) = — — X
@1l 0,1+4, 2,14 - 2,56°
0,11 _
X { ————— +0,1] = 589,2 xH (60,12 1c).
0,1 + 0,379
Ilo dopmyne (9)
1 1
n- —m—mm= —m—-—m—--ee— = 1,508
[ N [ 198,4
N, 589,2
[lo dpopmyne (2)
2 - 0,02 - 1,
Ab=bh(1— “oll )= 1.0,..24(1—————-———-———-2 0 1508)= 0,1797 m*.
h 0,24

Ilo popmynie (1) pacueTHas Hecymias CHOCOGHOCTD NIeMEHTa CTEHb!

N.= aRy A, = 0,85-1,43-1000-0,1797 = 218,4 xH (22,29 1c) >
@ > N = 198,40 kH (20,24 1¢).



Taxum o06pa3oM, Hecymlas cIOCOGHOCTD JINEMEHTa CTEHbI B MNPOJIETHOM

CeUeHMH HOCTATOYHA.
2 CornmacHo mpun. 2, npu lp, : h = 10,7u N, : N = 0,88, koapuumeHt

= 0,884.
l'[o.rmau IUIOUIafb NOMepeyHoro ceyeHUs paBHa A = bh = 1.0,24 = 0,24 M*
Ilo popmyne (2) npun. 2

2€o 20,02
Vo = 1-— = 1-
h 0,24

[Io popmyne (1) mpwn. 2 Hecymas CrOCOOHOCTD 3NIEMEHTa CTEHbl paBHa
N, = agpRyp,AYy = 0,85 -0,884-1,43-1000-0,24-0,833 = 214,8xH
(21921c) > N = 198,4 xH (20,24 1¢).

CliefoBaTe/IbHO H B 3TOM (Clly4ae HeCylllasd COCOGHOCTh CTEHBI B IIPOJIETHOM
CeYeHNH JOCTaTOYHA.

= (,833.

Ilpumep 2. J1aHO: CXKaTblii 37IeMeHT BHYTPeHHEH HeCylieH CTeHbl M3 raso-
GetoHa miaotHocteic D800 kr/m’, knacc GeToHa NO MPOYHOCTH HAa CXKATHE
B3,5 (50 krc/cm?); aneMeHT cTeHbl WIMpUHOH b = 1 M M TonwmMHOMN 0,24 M.
Kene300eTOHHBIE [UIHTHI MEXIYI3TAOKHBIX NEPEeKPhITHH H3 oﬁbmuoro TAXKEJIOTO
GeToHa KI1acca 1o NMPONHOCTH Ha cxartue B1S (K, = 200 xrc/cM?) omupatoTca
Ha IEeMEHT CTeHB! Ha rnyouHy d, = d; = 0,1 M. CThIK MeXIY3TaXKHbIX nepe-
KpHITHE M HECYWIMX CTeH — miaThopMeHHbIR (CM. uepTex mpwi. 4); ronnnma
pacTBopHoro mpa ¢ = 0,02 M, NpoeKTHaA MapKa pacrBopa R, = 100 krc/cm?,
3aMOHOJIHYUBAHHE NMONOCTEH MEXAY TOPLAMH NaHeIeH NepeKPLITHHE BBINOIHEHO
TsKeJINM GeTOHOM KJlacca IO MPOYHOCTM Ha okathe B15 (R; = 200 xr¢/cm?),
R, = 50 xrc/cM*. B omoproM ceveHud neiicTByeT Harpyska N = 190 xH

(19,39 1¢).
TpebGyerca npoBeputs Hecymiyio cnocOGHOCTD OMOPHOTO CEYCHHA ieMeHTa

CTCHOBO# NMaHeNH B 30He IUIATGOPMEHHOIO CThIKA.
P acyqe 1. Cornacxo mn. 3.6, B ONOpHOM ceucHIM ko3pduumeHt n = 1,0. Pac-

YeT BHIMOJIHAEM B COOTBETCTBHH C I1. 3 Npun. 4.
Ilo dopmyne (4) npun. 4, ko3pdHIMEHT X; paBeH

Rg 0,02

X = 14— 32---+32—-—04 = 14-32 +
' h ( ) 0,24
(329-(&--04)"/ 100 _ 094s.
50
Koapduumenr u, no popmyne (3) npui. 4 pases
My = X3 1— ——-—()—Q—SR— = 0,945/(1 — __p_,(_)_B____ = 091> 0.9.
0,2 + —= 02+ ._.1.99..
R, 50
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I[To dopmyne (3) npunuMaem u; = 0,9; », = 1. KoabpHumeHdr puo = U,
u no popmyne (5) pasen

A A R
#2=0:9[#1“A—1*+32(1-——1—) 3]=

0,2-1 0,2-1 ) 200
0,24 . 1 0,24 - 1 200

CornacHo ¢opmyne (5), no = 2 = 0,8.

[lIo ¢popmymne (2) onpenensem

A, = bh(l-—- 2e07M ) 2-0,02-1
h 0,24

Hecymyio cnocoGHOCTs B ONOPHOM CeueHHHM onpenenaeM 1o gopmyne (1)
mpun. 4 N, = auoRy, A, = 085-.0,8-1,43-0,2-1000 = 194,5 xH
(19,85 1c) > N = 190xH (19,39 1¢).

Taxum 06pa3oM, Hecyllas COCOOHOCTh B ONOPHOM CeYeHHM XOCTATOYHA, OHA
Bblllie ICHCTBYIOLLICH Harpy3KHu.

= 0,9[0,9 ' 1,0(1 - ] = 0,825 > 08.

= 1*0,24(1— )= 0,2 M*.

PACYET M3IHBAEMBIX XENE30BETOHHBIX JIEMEKTOB!

[ipumep 3. laHa rumra noxpeiTHA nponeroM [ = 6 M (lp = 5,9 M), umpu-
Hoit b = 1,5 M, Beicotoit h = 0,24 M a1 NPOMBILUTEHHBIX 30aKKH C BJIAXHO-
CTbI0 BO3yxXa BHyTpU nmoMelucHun 60 %. Marepuan — aBTOKJIABHAIH ra3oGeToH
MapKH Mo cpeameit morHoctd D700 xr/m?, knacca B2,5, cHeroBas Harpyska
mns 11 knumatnyeckoro paiiona CCCP p = 10 TH/m? (100 krc/m?) . Apma-
Typa Knacca A-ll sammaercs or Koppo3uu UeMeHTHO-OHTYMHOH OOMAa3KoOM.
Tpebyerca paccumrarh IVIMTY MO Hpene/ibHbIM COCTOAHMAM NEepBO# H BTOPOH

rpym.

Onpenenectine HATPYy30K H YCHIHA, AeHCTEYIOIEX KA ITTMTY

Cobcreernblit 8ec NOKPHITUR

IINOTHOCTH AYEHCTOro GeTOHA ¢ YYETOM pacyeTHOM BJIAKHOCTH IR onpenele-
HUMS COGCTBEHHOTO Beca IUIMTHI MpHHMMaercA No Ta6n. 3 paBHol 950 Kkr/m°.
CoGcTBeHnblit Bec 1 M? mmmrer 950 - 0,24 = 228 kxrc/M* = 22,30 TH/M2.
Macca 3amusxs msoB 1,6 I'H (16,3 xr).

Macca pyGepouaroro xospa 2,0 I'H (20,4 kr).

Hroro g, = 25,9 TH/mM* (265 xrc/m?).

' Pacuer narubaemuix anemeHTOB npuBeneH B emuuuuax CH (MIlau TH) u B cxobkax —
B RONYyCKaeMhIX K NMPHMEHEHHK eqMHHIaX, He Bxoaaumx B CH (krc/cm? u kre).
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PacueTHas Harpy3ska

q _— ql . l,2+ p" * 1:4= 2519' l!2+ 10- 1’4 =~
= 45,00 TH/M? (459 krc/M?).

Yowms, neACTBYIONHE HA TUTHTY NOKPHITHSA
NPH pacyere Mo nepBoMy NpeAeNbHOMY COCTOSHMHIO

PacueTHbIA MOMEHT
gbly  450-15-59?
8 8
[lonepeunas cuna
0 = qbl _45,0- 1,5-59

— = ~———=— = 199 TH (2030 krc).

M = = 293,7TH - ™M (299,6 krc - M).

Ycumusi, neliCTBYIOlME Ha TUTHTY NPH pacueTe
O BTOPOMY NMpenebHOMY COCTOSHHIO

[InUTHI MOKPBITHH PACCUMTHIBAIOTCA MO nporubamM Ha pUTENbHbIE H NOCTOAH-
Hble Harpy3kH B cootBeTcTBHM ¢ n. 1.20 CHuil 2.03.01-84.

Cornacio CHull 1I-6-74 — K MOCTOAHHBIM Harpy3kaM OTHOCHTCH COOCTBEH-
HHIH BeC TUTHTRI, a K JnuTenbHbiM ans [ knuMaTuyeckoro panoHa — HOpMaTHB-
Haf CHeroBas Harpy3ka, yMeHbulenHaa Ha 7,0 TH/m? (70 xrc/m®). Takum
00pa3oM, NpH pacyeTe NporudOB Harpyska 6ynaer pasHa

q" = q, +(p" =7) = 259+(10—-7) = 28,9 TH/M?* (2948 krc/m?).
HopmatuBHLIE MOMEHT NIpH pacyeTe MporuboB

- L 2
M" = 289-15-59° 188,6 'H - M (1924 krc - M).

8

Pacuertikle H HOpMAaTHBHBbIE CONPOTHRIICHHA
suencroro OeroHa M apMaTypn

PacueTHple H HOpMaTHBHBIE CONMPOTHBJICHHA MOJDKHBI ObITh Ha3HAYCHbI C yue-
TOM YCTaHOBMBIIICACA BJIAXCHOCTH ra300eTOHa B COOTBETCTBHM C Tabun. 1 Hacrtos-
mero [ocobus, cornacHo KOTOpOi B KOHCTPYKLMH MOKPLITHH AYEHCTBIE OETOHDI,
U3rOTOBJIEHHbIE HA NECKe, HMEIOT PacyeTHYI0 YCTAHOBUBLUYIOCS BIAXHOCTD 15 %.

PacueTHbie conpoTHBIIeHMA GeTOHa, NpuHHMaembie no Tati. 4 U 6 Hacro=R-
wero Ilocobus, nomxHbl GbITh YMHOXEHb! Ha KO3 PHUMEHTHI YCIIOBUA paGoThl,
YUHTBIBAOILME [UTHTETBHOCTh JeHCTBUA HAarpy3KH 7, M BIIaXHOCTb razobeToHa
Tbe TO Ta0N. 7. Ilpu pacuere no nepsBoMy npeneibHOMY COCTOSHHIO C Y4YeTOM
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KO3 (PULHMEHTOB ycnoBuH pabortbl 7v,, = 085; v, = 0,95 (no uHrepnons-
UMM IS BIIAXHOCTH 15 %) pacueTHbie CONPOTHBIIEHHA PaBHbI:

R, = 1,6-0,85-095 = 1,25 MIla (12,75 krc/cm?) ;
Ry, = 0,14-085-095 = 0,109 MITa (0,111 xrc/cm?).

[Ipy pacueTte no BTOpOMY NpeAenbHOMY COCTOSHHMIO C yY4eTOM KO3¢pduuHeH-
TOB YCNOBHH pabGotbl 7v,, = 1,0; 7, = 0,95 pacueTHhie CONMPOTHRICHHA
PaBHbI ;

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

PacueTHbie CONPOTUBIICHUS PACTAHYTOM apMatypbl Knacca A-1l npuHumalorca
corjiacHo 1a6n. 11

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

PacueTHble CONPOTHBIEHUA CXaToH apMartypnl Knacca A-Il Moryr Gwirs npu-
Hatel: R, = 280 MIla (2850 xrc/cM?), Tak kak R, He nmpeBbuuaer 295 MIla
(3000 xrc/cm?), momycrTHMoe pacueTHOe CONPOTHBIIEHHE CXATOH apMaTyphl

1A ssueucroro GeToHa wiacca B2,5 (cMm. Ta6im. 13).
PacueTHoe conpoOTHBJIEHME NOlNepeuHOH apMaTyphl mia GeroHa kiacca B2,5

npuHHUMaeTcs no rati. 13:
R, = 62,5 MIla (640 xrc/cm?).

Jina GetoHa kmacca B2,5 mapku no cpenpsert mnotHoctd D700 HavanbHbIA
mMoayns ynpyrocth E, npuxumaercs no Tatn. 8 pasHeiM 2500 MIla

(25500 krc/cm?).
Ina apmarypel knacca A-II mMomyne ynpyroctd E npuHHMaeTcs paBHbIM
210 000 MITa (2 100 000 xrc/cm?) B cooTBeTCTBHH C Tabn. 15.

PACHYET NMPOMHOCTH MO HOPMAIJIbHBLIM CEMEHHAM

PacueT mpoyHOCTH BegeTcs ¢ noMoublo Tab. 2.
Pabovasa BbicOTa ceyeHH A
d

ho = h—-a-— - = 24 -25-0,5 = 21 em.

OnpepenseM rpaHMuyHyio BBICOTY CXaToM 30HbI DETOHa MIA MAHHOrO KJlacca
apmMatypsl o popmyne (18)
0,799

— e = = 0,67> 0,6;
{4 O (l W ) [+ 280 (l 3 0,799 )

400 11 400 L1

w = a — PR, = 0,8 —0,008-125 = 0,799,

rne a = 0,8; 8 = 0,008 (cm. . 3.12).
[Ipunumaem &, = 0,6 B cooTBeTCTBMH C 1. 3.13.
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[lo Tabn. 2 310l rpaHWYHOH BbICOTE COOTBETCTBYET KOPHUHEHT Ao =
= 0,42. Onpepensem K03ppHuimeHT A NpH AEHCTBMM pacYeTHOro MOMeEHTa

bhs R, 150-212 - 1,25

CnemoBarensHo, MO pacueTy cXatas apMarypa He Tpebyerca. Onpepensem
IIowaab CeYeHUA pacTAHYTOM apMarypbl, TpeOyemMor mo npousnoctu. Ilo TaGn. 2
xoxpdummenty 4o = 0,36 coorBeTcTBYET KO3IbDHIMEHT Yo = 0,765.

0,765 - 21 -280

[IpensaputenbHbIA pacyer NporuGOB MOKa3an, YTo no HAedpopMalMAM IUIO-
IMaab CeYeHMA apMarypbl OOJDKHA ObiTh YyBenuueHa Ha 30 % mo CpaBHEHHIO .C
pacyeTHOH IUIOWIAZBIO apMATYphl 110 NPOYHOCTH. [IpuHMMaeM PpacTAHYTYIO
paGouyto apMaTypy 8 @ 12 A, = 9,05 cm?.

ApMHUpOBaHHE IUIMTHI BbINOJNHAECTCA KAapKacaMH, KOHCTPYKTHBHAA CXAaTas
apMatypa npuHuMaetca 8 D 6 A; = 2,26 cM>.

PACYET NO HAKJIOHHBIM CEMEHHAM

Paceet npounocTH GeTona Mexny HAKIOHANMHE TPOIMHEAMKE

[IpnHuMaeM nonepeunyio apmarypy @ 4 mm uepe3 24 cM Ha 1 Kapkac, Ha
ceueHne 8 D 4. [Iposepaem ycnoBue (34) Hacroauero [Tocobus.

Q < 0’3“0"’1 \abl‘RbbhO;

210 000 1,01
2500 24150

¢p1 = 1-001R, = 1-0,01-1,25 = 0,987;

0<03-1,11-0987-1,25-150-21 = 1294TH > 199TH
(13204 xrc > 2030 krc).

CnegoBarenibHO, NPOYHOCTh OETOHA MEXAY HAKJIIOMHBIMHM TpELIHHAMH ROCTa-
TOYHA.

PacueT No HAICUIOHHON TpelIHe HA NeHCTRHE
nonepeanofl CHIL

[Ipy BepTHKANBHBIX XOMYTax MOMepevyHas CHa, BOCIpHHMMAaeMas HAKIIOH-
HbIM cetieHHeM, ofipenenserca no popmyne @ < Q,,, + 0.

[lo dopmynam (42) u (38) serumcnaeMm Q... H Q.

Ycunusa B XOMYTax Ha eIHHMILY IJIMHBI J1€MEHTa:

R, A .
Qg = ——-> = o101 2,63 TH/cM (26,8 krc/cM) .
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[IpoeximaA WIHHBI ONACHON HAKJIOHHOHN TPELLUHBI

2 2
o =]/2Rb,bho _ -I /2-0,109.150-21 — 74 oM.
dew 2,63

Cornacio n. 3.24, nna BerHCIeHUA O NpHHMMaeM 3HaueHMe ¢ = 2k =

= 42 cm.
[Ionepeunas cwia, BociipuHHMaeMasa 66TOHOM B HaKJIOHHOM C€YCHHH

- 2Ry, bhy  2-0,109-150-21°

Qew = d50Co = 2,64-74 = 195TH (1989 KrIc) ;
Qp + Q,,, = 343+195 = 538TH > 199 TH (5489 xrc > 2030 krc) .
CnepopatensHo, NPOYHOCTD CEYEHMA Ha NONEPEYHYIo CHITY OOeCneueHa.

NV
N

e VXN

X

R

/
\

N

1,0
0,5
0

T
p
Y
1z
W/
y =
e
B

HERN

m
02 04 06 0,8 10 1,2

Yepr. 1. 'papux 3Havenult woadpduumenra  Yeprt. 2. 'paduik anavernft xoaddrupenTa
i IS BLIYMCNICHHA NPHBEAECHHOIO MOMEHTa | [N BHIYMCIICHHA NPHBEOILEHHONO MOMEHTa
TpeumHooGpasopaiust My mns pacyera Tpeumtoo6pasonaius My npu & = 0,2
npotuboB H3rnbaeMuIX 31eMeHTOB MPAMO-

yTOABHOIO cedeHua npu 6 = 0,1
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Pacaer o HAKJIOHHOH TpenuHe HAa KIrubaloum MOMeHT

IIna onpeneneHus Havana Hauboyiee ONACHOIO KOCOTO CEYEHHA BBIUHCNAEM
Mp ; € momoubio rpaduxos (uepr. 3,4) No CAEAYIOLUMM XapaKTEPHCTHKAM

5 = > = 0,125
24
!
A, 2,26 _ 0.25:
A 9,05
a:ﬂ.i:ﬂ_.wzoi4z'
bh E, 150 - 24 2500
Ilo wepr. 3 HaxooMM, 4TO W, = 057,
M, = W, bh*R,, = 057 150-24% . 0,109 = 5368 TH -
(54 777 krc - CM)
Wpi

YepT. 3. 'paduk 3nauemiit xorbpduumen-
T8 Wyl Ina onpeienieHns MOMEHTa NOSB-

NeHHt TpeuH Mp; B n3aruGaeMeIX ane-
MEHTaX MNpPAMOYTOABHOIO CEYEHHA IpH
6 = 0,1

2,0

h’/
RERF;

Y4
IIMMZ‘
mED /S
e T |
my, 4
y4REN
duEEE
EEEEE

0,4 0,8

18

1,6

i,4

1,2

1,0

0,8

0,6

0,4

0,2

0

1,2 1,6 2,0 24

67



wp ! YepT. 4. Ppaduk 3HaucHuls koapdu-
[ 4 LHeHTa Wp; VIS OnpcaciicHuA Mo-
’ MCHTA NMOABJICHUA TpeiwtH Ay B H3-
rHOaemMbIX 3MEMCEHTAX MPAMOYIOJlb-
N | — — HOI'O CCYCHHUA 1IpH & = (0,2
As J*j‘
llo I /V
0.8 V/r
/ 0,4
0,6

|

0,4 '/

0,2

0 e
04 08 12 16 20 24

[lo dopmyne (51) onpegensem paccTosiHMe OT ONOphl OO0 OiMXKaHLLEH
HAKJIOHHOH TpEeLHHbI

M, 5368
= —— = 27 cM.
Q 199

HaxonuM pacueTHoe ycuiHe B MNoOIEpPeUYHbIX CTEPXKHAX, MPUXOMALMXCA Ha

eAUHUILY IMHBL NIEMEHTA
A 62,5 - 1,01
q, = R, —— = ————— = 2,62 'H/cm (26,8 krc/cm).
§ 24

[Ipn nonepeuHbix CTepKHAX, PABHOMEPHO pachpencsieHHbIX BAOJNIb OCH JJie-
MEHTa, MPOeKLMIO THHb! Haubosnee onacHOro HaKJIOHHOTO CEYEeHHA HAa OCh JJie-
MeHTa onpeaenseM no popmyse (53)

cC = .._.Q..._ = _!2_ — 76 CM
qv 2,62
[Ipy paBHOMepHO pacnpeliefiecHHOR Harpy3ke KoHel Haubolnee oggaguoro
CEYEeHHA He MOXeT BhIXOOHTb 3a 1/4 nponera, 6. ¢ = /4 — a, = " —~

—~ 27 = 120 cMm, Tak kak 76 < 120 cMm, npuHuMaeM ¢ = 76 cMm.
OnpepensieM u3rnbalomiii MOMeEHT, HOEHCTBYIOLMA B KOHLE HaKJIOHHOM
TPELHHB C YYeTOM pasrpykaioilero HeHCTBHA MOMEHTa, TOJIbKO OT cOGCTBEH-
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HOI'0O BE€CA IIMThl, TAK KAaK CHETrOBas HArpy3kKa MOXET Jjie)KaTb HCpPaABHOMEPHO
H Ha 3TOM YHYACTKEC OTCYTCTBOBATH

¢ bl gb(a, +c)’ 45-1,5-59
M= (4 +c) - 0,27+ 0,76 ) —
2 2 2
32.1,5(0,27 +0,76) °
———-2 : (02 ) = 205-25 = 180TH .-m = 18000TH -cm

(183 670 krc - c™M).

Ans onpeneneHus ycwins N, nepenaowierocs Ha aHKepbl NMPOXOJIbHOM
apMaTypbl, BbIYMCIIAEM MOMEHT, BOCIPUHHMAaEMbiH [TONEPEUYHbIMH CTEPKHAMHU

2 76°
Mo = SR A 2w = Gy — = 262 -=— = 7566 TH - cm

ARLY SW2TSW T SwW 2 2

(77204 xrc¢ - c™m).

OnpepenaeM BbUlepruBalollice yCHWIME B NPOHOIbHBIX CTEPHHAX
M M., 18000 — 7566

N, = = ———— = 579TH (5900 krc).
z 21 -3
Ycwine B OIHOM NPOAOJIbHOM CTEPKHE
579
Ngy = 2 = 72TH (736 krc).

[IppHUMaeM aHKEpPOBKY NpOAOJIbHOW apMaTtypbl B BHIAE ABYX NOMEpPEUHbIX
crepxHeit auamerpom 1,0 cM. [lo dopmyne (50) onpenensem aHkepyioluee
YCWIME B NMPOAOIbHOM CTEpPXKHE:

K, F
— 2 K -
N,, = Sn,d;R, F, +ompme, Yoo Rp @)ttt =

> /210000
= 5.2-10%-1,25 |/ 22-33 +10-25-1.0-0,109-27-3,76 =

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

PACYET NO BTOPOMY NPEAEJIBHOMY COCTOAHHIO

BBuay TOro, YT0 KOHCTPYKLUHMH H3 SAYEHUCTBIX DETOHOB MOTYT HMETh TEXHOJIO-
MYeCKHe TPELUMHBI, pacyeT UX Mo nporubam BLIMOMHACTCA A CTaJHH pabOThbI

C TpeillHHaMH,

Ho ¢opmynam (69)—(75) HaxoauM XapaKTepHCTHKH Il onpeacsieHUd
KpHBH3HbI, NIpH I3TOM KO3dPUIMEHT v npuHuMaercsa paBHbIM 0,26 mnsa Baax-
HOCTH BHYTpH noMelteHus ot 50 % u Boile (cMm. 1abn. 17).
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bhg Ry o, 150-21%.2,23

A 9,05
= % = _277 __ = (,00287;
g bho 150 - 21
. E _ 2000 _
E, 2500 ’
—— - 4, 84 . 226
"pf = L—_ = —-———-—-———-2.0’26 = 0,113:
bhg 150 . 21
i
A= ‘Pf(l T om ) = 0,113;
R L S—
1,4+ 13(0+A) {44 1*5(0,13+0,113)
10un 10 - 0,00287 - 84
= *—-l*-—- = 0,42;
2,34
2 ’
h‘; Pt tz —-2-6i—- 0,113 +0,42°
2 = hﬁ ]l-—— = M)l - — | =
2(pp + £) 2(0,113 + 0,42)

= 21-0,805 = 16,9 cm.

JIna onpepmeneHns Ko3dpouuMeHTa Y, HAXOAHM MOMEHT, BOCIPHHHMACMBbIH
CeYeHHEM M3 pacyeTa Mo MpPOYHOCTH NMPH pacueTHhIX CONMPOTHBJIEHHAX apMaTYphl
1 OeTOHa 1A NpeNeNbHbIX COCTOAHUA BTOPOH rpyIHIbI:

R A
Mser = Rs, serAs (ho - '_s'ﬂ__’"“") =
2bRb, ser

= 280-9,05 (21 _ M__) = 43660 TH - cm (445 510 xrc - cm) ;
2" 150'2:23
18 860
= 0,5 +0,8 = 0,5+0 = 0.85.
s M P60 F

HaxoouM KpHMBM3HY OT MJIMTEJIBHOTO JEHACTBMA YaCTH CHETOBOHM HArPY3KH
H cOOCTBEHHOIO BeCa IJIHThI
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0w [ b . Y ]

r I;Oz FE A (¢}+ §)bhokyv
I 18860 [ 0,85 . 0,7 ]
r 21.16,9 | 210000-9,05 (0,113+0,420)150-21-2500.0,26

= 53,14[ 0,447 .10°° +0,64-10°%) = 57,76 - 107¢.
[Iporn6 onpenenseM no popmyne
S = mp— 12
m f , O

o Ta611. 4 HaxoauM, uto KOIGPHIMeHT n1, = _;’8_ |
5
Jm = a8 5,77-107° . 590% = 2,10 cm;
j;n — 2110 . l < [ l
lo 590 280 200 |

CnenoBarenbHO, NPOrUG MIMThI MeHbLLIE OONYCTUMOTrO, YKa3aHHOTO B TabJ1. 4
CHuil 2.03.01-84.

ONPEAENEHHE WIHPUHbLI PACKPBLITHA TPEIHH

UlMpuHy pacKpbITHA TpPELUIMH, HOPMAIbHBIX K TPOMAOJIBHOH OCH JJIEMEHTa C
YYeTOM [UIMTEJIBHOTO JECHCTBUA Harpy3ku, onpeaenaeM no ¢popmyne (64) :

S 20(3,5 — 100 p) 3/d.

Aope ~— 0 I
)

Haxonum HanpsikeHHe B pacTAHYTOR apMaType OT HOpMaTHBHOrO MOMEHTa

n .
O, = M = 18860 123,3 F'H/cM? (1258 krc/cm?).
Az, 9,05 -16,9
roe 8§ — kodpdpuuuMeHT s u3rubaeMpix IMEMEHTOB, HpPHHHMAECMbIH

paBHbIM 1,0;
¢; — KO3pPHUMEHT, YUHTHIBAIOUWMA JJIHTENIPHOCTD AEHCTBHA Harpy3KH,
paBHBIA 2,5;
n — JIA CTEPXXHEBOM apMaTypbl nepuogudeckoro npopunsa — 1,0;
d — ppMaMeTp NMPOAOJILHOM apMaTyphbl, paBHbIH 12 MM;
u — 0,0287;

123.3
a = 1-1- 2’5 —eee e
cre 210 000

= 0,224 Mm < 0,4 MM,
T.€. MEHbllIe JONYCTHMOH LUMPHHBI TpEeWHHbI (cM. 1. 1.16).

.20(3,5 — 100 - 0,00287) - 3/12 =
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[Ipumep 4. JlaHa creHOBasA mnaHenp npoietoM ! = 6 M (I = 5,9M),
cevyeHueMm 120x0,20 M u3 Auencroro GeToHa Kiacca no NpoyHocTH B2,5, mapku
no cpenHeii wotHoct D700 xr/m>.

PaGouasn apmarypa nepuodMueckoro npodwis knacca A-IlIl 10 @ 12 mm
3alMUIEHA OT KOPPO3HUH UEMEHTHO-OMTYMHOH OOMa3KoOH, pacnojloxkeHa CHM-
METPHYHO OTHOCHTENILHO BEPTHKa/IbHOH OCH (uepT. S)

A. = Al = 5,65 cm?.

Yepr. 5. CeueHne cTcHOBOH naHenwu

BeptiKanbHas Harpy3ka or coOCTBEHHOro Beca U OKOHHbIX MEPEIUIETOB —
18 'H/m (184 krc/m) . BetpoBas Harpy3ska — 18 TH/m? (184 krc/m?).

Tpebyercsi npoBepHTb NMPOYHOCTh CTEHOBOW NaHENH NpH NEHCTBHM Ha Hee
H3ruGarommx MomeHToB M, ¥ M, no obuemy MeTogy pacuera.

Onpenenenue ycuwuil, AefiICTBYIOIMX Ha NMaHENb

PacueTHas Harpy3ka oT cOGCTBEHHOrO B€Ca M Beca BbILLEIEXKALIUX OKOHHBIX
nepenneTon

4, = q.n = 18-1,2= 21,6 TH/m (224 xrc/m).

PacyeTHbI# BepTHKAIIbHbBIH MOMEHT

a.ld  21,6-59°
o = — = 94,0I'H -M (959 krc - M).

M =

X

1?2



PacueTHan ropu3oHTaJIbHAaA Harpy3Ka
q; = q,n = 18-1,2 = 21,6 F'H/m? (220 kre/m?) .
PacyeTHBIM rOpH30OHTANIBHBIK MOMEHT

q. bl 21,6-1,2-5,9°
M, = y8 = — = 112,8 TH - m (1150 krc - M).

PacueTHnie H HOPMATHBHEIE CONPOTHRIICHHA
syeHcTOro 6eToHa H apMaTyphl

PacueTHbIe CONMPOTHBJIEHUA HA3HAYAIOTCA C yY4eTOM CpefdHed yCTaHOBHUBILUeHcCH
BJI2XKHOCTH SYEHCTOro OeToHa, MpHHHUMaeMOM no Tabil. 1, comlacHO KOTOpOH B
KOHCTPYKIMAX CTEH pacueTHafA yCTaHOBHUBILANACA BIIaXKHOCTb paBHa 10 %.

[Ipr 3ToH BnNaXHOCTH KO3 HUHEHT ycroBui paborst mo 1abn. 7 v, = 1.
CnepoBarelibHO pacyeTHOe conportuBiieHne A Oerona B2,5 mpunumaeTcs no
1aGN. 6 paBHBIM

R, = 1,6 MIla (16,3 krc/cm?).
PacueTHOe CONpPOTHBIIEHHE PacTAHYTOH apMaTyphl knacca A-111 — no tabn. 13:
R, = 365 MIla (3750 xrc/cM?).

PacueTHOe conporuBiienMe cxaroW apMatypbl knacca A-IlI npuHumaercsa c
y4eToM KO3 duuHeHTa YOTOBHIA pabGoThl 6eToHa no 1abn. 13, npu 3TOM TaKXe
YUHMTBIBaeTCA K03 GHIHEHT ycioBui paGoTsl 7y, no Tabn. 14:

R, = 290-1 = 290MIla (2950 -1 = 2950 krc/cm?).

PACMET IMMPOYHOCTH

OnpepnensaemM yroyi HakjlOHa HEHTpaJIbHOH OCH K OCH ¥ — ¥ (CM. 4epT. 5) Kak
YIpPYIOro Tena ¢ yueToM apMarypsl no ¢gopmyre

M, I
Y = —% v o
M, A

rne I, ml, — MOMEHTbI MHEPUMH OTHOCHTEIILHO UEHTPATBHBIX BEPTHKAILHON
H FTOPH3OHTAJILHOH OCEH;

3 ‘ 3
= O 5 B g2 200120 of 450550
+84-4,52-30° = 2880000+ 1148532+ 341712 = 4370 244 cm°.
~An3
l, = “_120220 +84.11,31-7* = 80000+46551 = 126 552 cm®;
!
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1127,5 4370244
939,6 126 552

OnpepenseM BbICOTY CKAaTOM 30HBI X MeETOAOM nopbopa. 3anaemca x; =
= 210 ¢M u onpenensieM OTHOCHTENBHYIO BBICOTY CXKATOH 30HBI OeTOHa s
KaXIOro CTepXHs §; no popmyne

= 4]1,4.

gy =

£ = Xi X
2 Y
hoj a,;itgy + ay;
rae 4a,; — PacCTOAHMA OT [-TO CTEPXHA /10 HaubOIee CXKAaTON CTOPOHBI CeYeHHA

W a,; B HANPABICHUN COOTBETCTBEHHO OCEH X U Y.

BoruucrienHble 3HaueHusa &; npu x = 210 cM ¥ okoHuatenbHoM X = 207 cM
npuBedeHsl B Tabn. 1. Ilo 3HavennAM §; onpenensieM HanpsHKeHHE B KaXIOM

CTEpXHE O;, WIS 3TOr0 HaNo BHMUCIIHTb XapaKTEPHCTHKY CXAaTOH 30HbI w IO

¢dopmyne (18)
w=a—fRy = 08-0,008-1,6 = 0,787.

Boiuucnsaem 0 ; WA KOKAOTO cTepxHa no ¢popMmyie (31)

400 . w 400 0,787

o, = —0 - [ @ 4\ = _1\ =
_ @ | - 0787 |,
11 1.1
= 1403,5 (0*785 -1).
€

[Ipy 3TOM HanpsXXEHUA PACTAXKEHHA Oy; He HOJDKHBI NpEBBILIATH PACYETHOIO
CONpPOTHBIIEHUA apMaTypbl Knacca A-lll, pasnoro 365 MIla (3750 krc/cm?),
a HAaNpAXEHHMA CXKATHA  pPacYeTHOro COnpoTHBeHHA cxaTHa 290 Mlla

(2950 krc/eMm?).

BbruuciieHHble 3HAYeHHA Ogy; M CyMMa YCWIMH BO BCeX CTepXKHAX ZA ;0
NpuBedeHbI B Tabm. 1.

OnpenenseM ycwiHe, BOCMpPHHMMAaeMOe C)Karod 30HOH OeToHa; mia 3T0rO
BBIYHCAAEM IUIOLadb CXATOH 30HbI, TaAK KAK X; > A, TO popMa CXKATOH 30HDI
TpaneuuMeBHAHAA H IUTOLIAAb CKAaTOM 30HbI BBIMHCIAETCA N0 dopMyIie

x? (x; - h)? 2102 (210 —120)2
‘ 2tgy 28y 2-41,2 2-.41,2
AR, = 435,5-1,6 = 696 TH (7010 krc).
[Iposepsiem ypaBHenue no dbopmyne (30)
Ay Ry — ZA 0, = 696—-624 = 72TH > 0 (730 xrc > 0),

!
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YCWIYEe, BOCTIpUHHMAaeMOe CKaTOM 30HOM OeToHa, GoJbllie, YyeM YCHIIHe, BOCIIPH-
HUMaeMoe apMarypoH, NO3TOMY YMeHbLlIaeM BBICOTY CXATOH 30HBI JO X =
= 207 c™m:

~207? (207 - 120)?

be — 2.412 824

A, R, = 430,3-1,6 = 688 TH (7020 krc) ;
Ay R, — TAg0; = 688 —659 = 29 TH (295 krc),

YCHIIUA B CXAaTOH 30HE OeTOHa M pacTAHYTOHM apMaType NPUMEPHO paBHBI, T. €.
BbICOTA CXKATOH 30HBI MOXeT 6bITh fpuHATa X = 207 cM.

OnpenenssieM MOMEHTbI BHYTPEHHHX CHJI OTHOCHTENbHO ocet x u y. llns
3TOr0 BBIYMCIIEM CTAaTHUYECKME MOMEHTBI C)XXATOHM 30HbI OTHOCHTENIBHO 3THX

= 430,3 cM’;

OCeH: ” 2
X X1 X1 — h Xy — h
be — . axm —-———-—) + + a) ==
2tgy 3 2tgy 3
2 2
_ 207 (“5___ 207 )+ (207 — 120) ( 207 - 120 +5) _
2.412 3 2-41.2 3
= 23800+ 3107,6 = 26900 cMm>;
X X, /187 (x; - h)? xX-—h
Sb — (ﬂ o — ) —m —————— | a — s
4 2187 Y 3 2tgy Y10 3tgy
_ 207 (”__ 1207/41,2 ) _(07-1200%
82,4 3 2-41,2
X (17— M) = 6493 cm®.
3-41,.2

OnpenenseM MOMEHTbI, BOCTIpHHHMAEMBbIE CEYEHHEM
My = RpSpx — Z Ai05i (@x10 — axi);

M, = 1626900 —[ (415 —327)110+(415 — 327)85+(415 — 327)55 +
+(415-290)25] = 43030 — (9680 + 7480 + 4840 + 3125) = 4303025125 =
= 17915TH-cm > 9400 TH - cM (18280 krc-cm > 95910 xre - cm) ;

MJ’ - RbSby — EAsiasi(aylo — ay:‘);

M, = 1,6-6493 —[ —327(17 - 3)3 - 290(17 — 3)— 145(17 — 3) =
= 10389 —(—13734 — 4060 — 2030) = 10389 + 19824 =
= 30213 TH-cm > 11280 T'H - cm(30829 krc - cm > 115100 krc - cM).
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Homep
CTEepPKHA

W 00 -~ O W O W N e

o1
&

A sh
cCM

1,13
1,13
1,13
1,13
1,13
1,13
1,13
1,13
1,13
1,13

ayi,
CM

17
3

30
30
60
60
90
920
115
115

708,8
129,2
733,8
154,2
763.8
184,2
793,8
214,2
818,8
239,2

0,296
1,63
0,286
1,36
0,274
1,14
0,264
0,98
0,256
0,878

365 (3750)
290 (2950)
365 (3750)
—-290(2950)
365 (3750)
-290(2950)
365(3750)
-2750(2807)
365 (3750)
~-139 (1453)

. | ayt8Y + axi Osi, A 50, Osi,
cM MIla (krc/cm?)| TH (xre) MIla (xrc/cm?)

415 (4231,5)
-327(3333,5)
415(4237,5)
-327(3333,5)
415 (42317,5)
-327(3333,5)
415 (4237.5)

310,8(3172)

415 (4237,5)
-160(1642)

Z Agjogi =

= 624 (6372)

0,29
1,6
0,282
1,344
0,27
1,125
0,26
0,967
0,253
0,866

Tabnuua l

x =207 cm

365 (3750)
-290(-2950)
365 (3750)
-290(-2950)
365 (3750)
-290 (-2950)
365 (3750)
—257(-2624)
365 (3750)
-129 (-1320)

A 5iOgjy
I'H (xrc¢)

415 (4237,5)
~327(-3333,5)
415 (4237,5)
~327(-3333,5)
415 (4237,5)
~327(-3333,5)
415 (4237,5)
~290 (—2965)

415 (4231,5)
~145 (-1491)

z Agjogj =

= 659 (6730)



Tabnuua 2

I O
0,01 0,995 0,01 0,31 0,845 0,262
0,02 0,990 0,02 0,32 0,840 0,269
0,03 0,985 0,03 0,33 0,835 0,275
0,04 0,980 0,039 0,34 0,830 0,282
0,05 0,975 0,043 0,35 0,825 0,289
0,06 0,970 0,058 0,36 0,820 0,295
0,07 0,965 0,067 0,37 0,815 0,301
0,08 0,960 0,077 0,38 0,810 0,309
0,09 0,955 0,085 0,39 0,805 0,314
0,10 0,950 0,095 0,40 0,800 0,320
0,11 0,945 0,104 0,41 0,795 0,326
0,12 0,940 0,113 0,42 0,790 0,332
0,13 0,935 0,121 0,43 0,785 0,337
0,14 0,930 0,130 0,44 0,780 0,343
0,15 0,925 0,139 0,45 0,775 0,349
0,16 0,920 0,147 0,46 0,770 0,354
0,17 0,915 0,155 0,47 0,765 0,359
0,18 0,910 0,164 0,48 0,760 0,365
0,19 0,905 0,172 0,49 0,755 0,370
0,20 0,900 0,180 0,50 0,750 0,375
0,21 0,895 0,188 0,51 0,745 0,380
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

¢z X _ ReAstRsA ~R, A% L M-RiAsh -0 )
T : p T T———

h, R pbh, Rpbn? '

Ao = t(l - olst)

17



TaGnuua 3

Ko3g- ®opma
CeveHnsn dHuMEHT NOMnepeYHoro
Y CEUCHHA
aj

[IpamoyronsHoe 1,75

b
TaBppopoe ¢ nonxkof, pacnonoxeHHo#t B cxxaTolt 30He 1,75 %

TaBpoBO¢ C MONKOK_ (YuHMpeHHeM) , pacnonoXeHHOR

B pacTAHYTO# 30He: 8/
b h
npK ~E- < 2 HesaBucHMO ot —H- 1,75 ¢
b h 0
b b
b b 2
7§>2HZE<03 1,50
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Tabnunoa 4

Kmﬂwmmuumy




08

CxeMa 3arpykeHus

8+4a* (3 —-a)+ 3k
12(2 +2a + k)

Ilpoooaxenue rabn. 4

Koadduumenr f

16a(3 — 4a%)+ 5k
(8a + k)48

B+16a(3 — 4+ Sk

(2 + 8a +k)4F



[ 8

al

al
0,5/

al
0,51

1+2a(3 -4a%)

12(1 + 44a)

8 + 5k
(2 +Kk)48




(8

HaMerp,

3,0
3,5
4,0
4,5
5,0
3,9
6,0
7,0
8,0
9,0
10,0
12,0
14,0
16,0
18,0
20,0

0,071
0,096
0,126
0,159
0,196
0,238
0,283
0,385
0,503
0,636
0,785
1,131
1,539
2,011
2,545
3,142

0,14
0,19
0,25
0,32
0,39
0,48
0,57
0,77
1,01
1,27
1,57
2,26
3,08
4,02
5,09
6,28

0,29
0,38
0,48
0,59
0,71
0,85
1,15
1,51
191
2,36
3,39
4,62
6,03
7,63
941

0,28
0,38
0,50
0,64
0,79
0,95
1,13
1,54
2,01
2,54
3,14
4,52
6,15
8,04
10,18
12,56

0,35
0,48
0,63
0,80
0,98
1,19
1,42
1,92
2,51
3,18
3,93
5,65
1,59
10,05
12,72
15,71

0,42
0,58
0,76
0,95
1,18
1,43
1,70
2,31
3,02
3,82
4,71
6,79
9,23
12,06
15,27
18,25

0,49
0,67
0,88
i,11
1,37
1,66
1,98
2,69
3,52
4,45
5,50
7,92
10,77
14,07
17,81
21,99

[Inowanas nonepeYyHoro CedyeHu R, cCM? , NpH WMCIIe CTepXxHel

0,57
0,77
1,01
1,27
1,57
1,90
2,26
3,08
4,02
5,09
6,28
9,05
12,31
16,08
20,36
25,14

0,64
0,86
1,13
1,43
1,77
2,14
2,55
3,46
4,53
5,72
7,07
10,18
13,85
18,10
22,90
28,28

Tabnuma 5

0,71
0,96
1,26
1,59
1,96
2,38
2,86
3,85
5,03
6,36
7.85
11,31
15,39
20,11

| 25,45

31,42

Macca,

0,055
0,075
0,098
0,125
0,154
0,178
0,222
0,302
0,395
0,499
0,617
0,888
1,208
1,578
1,998
2,466



. MIPUJIOKEHHE 4

PACYET ONOPHBLIX CEYEHUM CXKATBIX JJIEMEHTOB,
NMPUMBIKAIIUX K TOPU30OHTAJIBHBIM PACTBOPHBIM
MOHTAXHbIM LWIBAM

1. PacyeT onopHbIX ceyeHHH DETOHHBIX MaHeNnen MK BNOKOB ONHOPAHON pa3-
pe3KU (B 30HaX, MPHMLIKAWUMX K FOPH3OHTalIbHbIM lUBaM) IIPOH3BOOHTICH C
Y4eTOM NPOYHOCTH pPacTBOpa LIBOB, UX TONUIKHHBI H ryOHUHbI ONMMpAHMA TUTHT I1€-
peKpbITHH. [IpOYHOCTL pacTBOpaA NMPH MOHTAXE CTEH B JIETHUX U 3HMHHUX YCJIOBH-
ax npuHumaerca cornacko CHull 11-22-81.

2. OnopHbie ceueHHA AYEUCTOOETOHHBIX CTEHOBBIX NMaHenen (OrIOKOB) B 30HE
FOPU30HTAIbHBIX LIBOB 1A IUIUT NEPEeKPbITHA HE U3 AYEHCTbIX OETOHOB PacCuM-
ThiBaOTCA NO o pmyJie

N <apoRpAp , (1)

roe A, — momaas cevenns no popmyse (2) Hacroamero INocoOus;
Mo — KOIDPPHUUHEHT YCIIOBHH palOThl LIBA IUTHT MEPEKPHITHH H3 TAXe-
noro 6eroHa, 6€TOHOB Ha MOPHUCTBIX 3AMOJTHUTENAX H IUIOTHBIX CH-
JIMKATHbIX OETOHOB NMPUHUMAETCA COIJIacHO M. 3, a A IUVIMT K3
AYEHCTBIX DETOHOB COrNacHo M. 4 NMpH coONIAEHUH YCIIOBHA

Ry, > 0,8R,, (2)

rae Ry, — pacueTHasi MpU3MEHHasA MPOYHOCTH GETOHA IUTHT NEPEKPHITHH, MPH-
Humaemas nno CHnull 2.03.01-84;
Rp — pacueTHas npH3MeHHas NPOUYHOCTh OeToHa mnaHened (6nMOKOB)
CTeH, MpHHUMaemas 1o 1abn. 6;
a — KO3dpPHIMEHT, MPHHHUMAEMbIH PABHBIM ;
0,85 — s aBTOKJIaBHBIX AYEHCTBIX OETOHOB;
0,75 — A HeaBTOKJABHbIX AYEHCTBIX GETOHOB.

3. [Ipn KOHTAKTHOM CTbIKE NaHelel wWiK 6l0KOB (YepTex @), a TaKXKe NpH
OQHOCTOPOHHEM IUIATQOPMEHHOM ONMpaHHM, KOra BEPTHKaNIbHasA Harpyska B
CTbIKe NnepenaeTca MO BCEH TONLMHE CTEHbl TOJIBKO Yepe3 TOPLEBYIO YacTb IIe-
PeKpbITHH (uepTexk ) KO3QQHUMEHT (g paBeH KOo3(pHIMEHTYy u,, onpefe-

NIAeMoOMYy 110 popmyie
0,08

My = # 1—___7 40:9! (3)
02+ —
] Rl
rae 2, — KO3pOPUUHEHT, 3aBHCALUIMH OT TOJMLIMHBbI LIBA M MPOUHOCTH pac-

TBOpa

t t -I /R
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rue R, — npoekTHas MapKa pacTBOpa, NPUHHUMAETCSA B COOTBETCTBUH C I1. 1 ;
R, - kybukoBas NnpoyHOCTb OeTOHa CTEHOBbIX MaHeNnen (OIokoB), on-
penenseman B coorBeTctBuK ¢ [OCT 10180-78;
! — TOJilLIMHAa paCTBOPHOIO NIBA;
h — TONuUMHA CTEeHOBOR NaHenu (00Ka).
[Ipn nnarpopMeHHOM ABYXCTOPOHHEM ONMpPaHHMH NEPEKPHITHHA, KOraa 3a3op
MeX1y HaHeIAMH NepeKpbITHH 3aNoJIHEeH pacTBOpoM WIM 6eToHOM (YepTex 8 ),
Koybpmmenr puo = U2, ONpeneriseMoMy no popmyre

A, A .) R,
=09tu,—+ (l—— — |<0,8, S5
H2 [}11 1 2 y RJ (3)
rae A, — cyMMapHas IUIOLAAb ONOPHLIX YYaCTKOB NMEePEKPbITHH
A — noJHasA IIOLUARb MONMEpPEYHOro ceueHuss 6€TOHa CTEHOBOM NaHENH
WK 6noka;

R3 — xy6MkoBass NMpovyHOCTh GEeTOHAa MM NMpPOEKTHAA MapKa pacTBOpa
3aMOHOJIHUMBAHHUSA NONOCTEH MEXAY TOpLAMH NaHeNeH NepeKpbi-
THH,
R4 — kybuKOBass mMpoOYHOCTb OETOHA NMaHeNnel MEpeKpPLITHH, ONpenesieH-
Haa B cootBeTcTBHHM ¢ TOCT 10180-78;
Xy — KO3QPHIHMEHT, paBHbBIN:
1,0 — npu cOOpHO-MOHOJIMTHOM COE[IMHEHHH MaHeNed mnepe-
KPbITHH;
0,9 — npu 3anosHeHHU 3a30pa MexXAy TOpUAMH IEepPEeKpbITHH
PacTBOPOM.
[Ipy KOMOMHMPOBAHHOM OIMHMpaHHM, KOr[a BEPTHKAJIbHAA CHIA Nepenaercs
YaCTHYHO 4Yepe3 TOPLEBYIO YacTh NMEPEKPLITHA, a YACTUYHO HENMOCPEACTBEHHO OT
NaHeJIM Ha MmaHenb(ueprex 2),KodboHIMeRT 1y = U3, onpeaensemMoMy no ¢op-

MYJI€

4 = 09 122 <08, (6)
rae d, — rnyOKHa ONMUpaHHA NEPEKPbITHA Ha MMAHEJIK CTEH;

d; — rinybuHa HenocpeACTBEHHOro KOHTAKTa CTEHOBBIX ITAHEJIEH.

[IpumMedaHue ECIHTOpPULI IDIMT IlepeKpPhITHR He BEpTHKANBHBL, TO NMPOYHOCTD CTE-
HOBHIX naHeneit (6nokoB) pomxHa ObITe npoBepeHa ¢ yyeroM KodxbdHimMeHTa u, B ABYX
YPOBHAX — NOJ NEepeKpbITHEM H Hajl HUM.

4. B cnyyae npMMeHEHHA IUTHT NEPEKPLITHH M3 sueucToro 6eTroHa B popMyny
(1) BBOAMTCA HONONHUTENbHDbIA KO3DPHIHMEHT yCIOBHE paGoThl, IPHHHMAEMbIH
PaBHBIM

s = 0,7R,, /R, +0,05 < 1,0, (7)

rne  R,, — pacueTHas MpHM3MEeHHaA MPOYHOCTb AYCHCTOrO OETOHA IUTHTHI Nepe-
KpbITHA, IPUHHMaeMasa B COOTBETCTBHH ¢ Tabn. 6 Hacrosuero Ilo-
cobus.
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OnopHbic CCUCHHA CTCH M3 MaHcnch
(6noxoB)

@ — CTbIK KOHTaKTHBI#; 6 — OMHOCTOPOH-
Hee naTQopMEHHOC OMMpPaHHC € nepe-
KpbITHEM, 3aBedeHHbIM Ha BCIO TOJIUMHY
CTCHbI: 6 — CTblK NMNAaTQPOPMEHHLIR; ¢ -
CThIK ¢ KOMOHHHPOBAHHBIM OMKPaHHEM

5. IInuThl MepekpbITUA M3 NYCTOTHBIX HACTWIOB C TILUATEJIbHOM 3amesIKOM
OINOPHBIX YYAaCTKOB HacTHna 6€TOHOM B 3aBOLACKHMX YCIIOBMAX HONYCKAaETCA NpHU-
MEHATb B 3JaHHAX BbICOTOM MeHee OeBATH dtaxed. KoappuimeHT ycnoBui pa-
OOTBI CTHIKA (o, YUYUTHIBAEMBIH MpU pacyere ONMOPHBIX CEYEHHR MaHenei, onpee-
JIAETCR COTJIACHO M. 3 ¢ YMHOXXEHMEM Ha JONOJIHUTEbHbIH MOHMXKAIOUIHA KO3}-
¢pviment 0,7; mpM 3TOM BeNMYMHA KO3(QPHIMEHTa Lo AOIKHA ObiTh He Oonee
0,55. B cmywasix, Korga Topibl ONOPHLIX YYacTKOB MYCTOTHBIX HAacCTWIOB He
3a/1eNIbIBAIOTCA W/IH HMEIT HECOBEpLUEHHYI0 3a[eNKy (3aKnagxa KUpIHYOM),
NOTIONTHATEIbHBIA MOHKXKAIOUMK KO3 HuMeHT nNpMHUMaeTcs paBHbIM 0.4,

6. B 6eTOHHBIX CTEHOBBIX MAaHENAX, HMEIOLLMX OKOHHbIE IIPOEMBI, IIPH pacueTe
CeYeHHH, pacnojIOKEeHHbIX Ha YPOBHAX NepeKpbiTHH (TOPH3OHTANIbHBIX CThIKOB)
IOMycKaeTcA YYUTBIBATh pacnpelcicHue YCHIMH ¢ IPOCTEHKOB MaHelleH Ha nepe-
MbINKHK. B 3TOM cliyyae pacueTHas HIMpPHHA NMaHeNH B 30HE FOPH3OHTAIBHOTO LIBA

NMPHHUMAETC PaBHOM
b,=b+05(h, +h,), (8)

roe b — LLIMpHHA NPOCTEHKA 3/1aHUA;
h, u hy — BbICOTA NMEPEMBIYCK, CMEXHDIX B CTbIKe MaHEJIeH.
7. PacueT ONOPHBIX CEYEHHH CTEH M3 XKeJe300eTOHHBIX TEMEHTOB, IPUMBIKA-
IOLMX K FTOPH3OHTabHRIM PacCTBOPHBIM MOHTa)KHBIM LLIBAM H HE UMECIOLIMX CITe-
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UMAJIBHOTO KOCBCHHOTO apMMpOBaHHA, B COOTBEICTBUM ¢ 1. 5.25 NpOH3BOUAT
TaK Xe, KaK OETOHHbIX J1E€MCHTOB COrjlacHo nn. 1--35.

8. [1py1 HanMuuH cNeUMaTbHOTO KOCBEHHOrOo apMHpOBaHHA B GETOHHBIX U Ke-
11€300CTOHHbIX CTEHOBBIX TaHEeNAX HEOOXOAMMO YUHUTHIBATH CilejlyiolLllee:

a) 1A 6EeTOHHBbIX M XeJ1c300eTOHHbIX NaHeIeH (OTOKOB) , HU)KHUH H BEPXHUH
YYaCTOK KOTOPbIX YCHIIeHb] MONEPEYHbIMH CETKAMMU, IIPH pacuere OMOPHBIX ceue-
HUH (B 30HE rOpPH3OHTAIbLHLIX WBOB) B popmyne (1) BMecTO R, NpUHHUMaAETCHA
MPUBELECHHOE pacueTHOE COMPOTUBNEHHE GeTOHA Ry, (¢ YY€TOM apMHUPOBAHHUA) .
onpeaensieMoc no popmyie

R),, = Ry, + MR gy

100

6) Npu apMHUPOBAHUH PacTBOPHOTO LIBA CETKOH pa3pellacTcs MPUHUMATD
Rpr S 13Rp, .

B) NpH KOCBCHHOM (CCTHATOM) 4PMHPOBAHUHM TOPLOB CTCHOBbIX XeJ1e300e-
TOHHbIX NMaHelsieH (06J1I0KOB) [ONMYCKAETCA YUYMTbIBAaTb BIIMSIHHE MPOMAOJBHOrO ap-
MHUpPOBAHHUA naHenen (OJIOKOB) HA Hecyluyw cnoCOOHOCTL MaHener (OOKOB) B
OMOPHOM CEUYCHHH.

B 3TOM Cllyyae NpuBeLeHHOE PacycTHOE CONPOTHBIIEHHE OMOPHBIX YUYACTKOB C
YUETOM apMUPOBaAHHUA R, oNnpeienserca no gopmyne

0-51R S #HR \¥ 7

rie R; - pacyerHass NMpU3IMEHHAA NPOUHOCTb OeTOHAa maHenu (6noka) Mo
Ta6n. 6;

M — MpOUEHT apMHPOBAHHA NPOIOJSILHOU apMaTYpbl;

R ; — pacueTHOE COTMPOTHUBIIEHHE NPOLUOJIBHOH apMATYPbI;

R, — pacyetHoe conpoTHBIIEHHE KOCBEHHOH apMaTtypbi;

Uy — NMPONEHT KOCBEHHOTO apMHMpOBaHHA (MO 06beMy), A CETOK C
KBAaJpaTHbIMHU SUEHKAMH U3 apMaTypbi CeUeHHEM A ¢, ¢ pa3MEpPOM
AYENKHU ¢, NPU PACCTOSTHUHY MEXAY CETKAMH N0 BLICOTE S, paBHbIH

<Asn

= —— 100 :
MH C”S (ll)

r) nonepeyHoe apMUpOBaHHe YUUTHIBAETCA NPH MPOUYHOCTH PAacTBOpA B 1LIBAX
He meHee 2,5 MITa (25 krc/cm?) W npu TonumHe WBa He 6osee 20 MM.

[Ipy TonumHe MoHTaXxcHOro wBa 30 MM u Gonee ero Takxke HEOOXOOUMO ap-
MHPOBATb CETKOM;

1) MPOHOJIbHOE H MONEPEeYHOe APMHUPOBAHHE CXKATbIX MTEMEHTOB HEOBX0AUMO

BbIMOJIHATD B COOTBETCTBHH ¢ KOHCTPYKTHBHbBIMU TpeGOBAHUAMMU, NpPHBEIEHHbDI-
MH B pa3j. S5 Hactoswero [locobus.
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INPUJIOXEHME 5
OCHOBHBIE BYKBEHHbBIE OBO3HAYEHHUA

YCHJIUA OT BHERIHHUX HATPY30K H BO3JAEACTBUA
B NIONEPEYHOM CEMEHHUH JIEMEHTA

M — u3rubaiomui MOMEHT;
N — npononbHasA CHna;
Q — nonepeyHas CUna;

XAPAKTEPHCTHKH INNPEABAPHTEJIBHO HANTPAXEHHOI'O JJIEMEHTA

P — ycunue npenBapHTeibHOro oOXkarua, onpeaensieMoe o
dopmyne (8) CHull 2.03.01-84 ¢ yuerom noreps npeasapu-
TEJILHOrO HAaIpsXKEHHS B apMaType, COOTBETCTBYIOLLMX pac-

, CMaTpHBAEeMOH CTalHH pabOTh! INIEeMEHTa,

Osps Osp — NpeABapHTENIbHbIE HANPSAXKEHHA COOTBETCTBEHHO B HalpsAra-
eMOH apMmatype S u 00 oOxatusa OeroHa (IIpH HaTsXe-
HMM apMaTypbl Ha YNopsl) JIHO0 B MOMEHT CHH)KCHHA BEJIH-
YHHBI NpeABAPUTEIIBHOIO HanmpAXKCHHSA B OeTOHE OO HYyNA
BO3EHCTBHEM Ha 3JIeMEHT BHELHMX (PAKTHYECKHX WIH YC-
JIOBHBIX CHJI, OlpenenaemMble COIMMAcCHO yKa3zaHuam mm. 1.23
H 1.28 CHul1 2.03.01-84 ¢ yueroM noteps npexBapHUIEIbHO-
ro Hanps>keHUs B apMartype, COOTBETCTBYIOLUMX PacCMATPH-
BaeMOH craguu paboTbl eMeHTa;

Opp — CKMMAIOLLKE HANPSKEHHA B GETOHE B CTaJMH NpeABaAPHTENIb-
HOro oGXaTHA, onpefensaemMsle cormacHo mn, 1.28 u 1.29
CHuII 2.03.01-84 ¢ yyetoM foTE€ph NMPEABAPHUTENBHOrO Ha-
NMpSOKEHUA B apMatrype, COOTBETCTBYIOIMX pacCMarpHBae-
MOH CTajMH paboThl 3/1eMeHTa;

Ysp — KOIDPHUMEHT TOUHOCTH HATAXKEHHA 8pMaTypbl, ONpe/ernse-
MbIH cornacHo yka3sanuuam 1. 1.27 CHull 2.03.01-84.

XAPAKTEPHCTHKH MATEPHAIJIOB

Rp, Rp ser — pacueTHble CONMPOTHUBNICHHA GETOHa OCEBOMY CXATHIO COOT-
BETCTBEHHO WIA MpeAenbHbIX COCTOAHMH NEpBOH U BTOPOM
rpymni;

Rps Rpt ser — pacueTHbie CONPOTHBIICHUA OGETOHA OCEBOMY PpacTAXKEHMIO
COOTBETCTBEHHO Ifl NpEaeIbHbIX COCTOAHMHA NepBOM H BTO-
POH rpymi,
Rp, loc — pacyeTHoe CONPOTHBJICHHE GEeTOHa CMATHIO, ONpeleNIieMOoe
no gopmyne (55);
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Rp) — nepenatoyHas NpOYHOCTh GeTOHA, Ha3HauYaemas B COOTBETCT-
BHM ¢ yKa3zaHusamu n. 2.6 CHull 2.03.01-84;

R — pacueTHOEe CONPOTHBIICHUE apMaTypbl PACTANKEHHIO /1A Tpe-
NEeNbHbIX COCTOAHUM NEPBOH IrpyNnbi;

R — pacyeTHOE COMPOTUBIICHHE MONEPEYHOH apMATYphbl pacTaXe-
HUIO U1 NpedeNibHbIX COCTOAHHM NEpBOH IPYIIMbI MpU pac-
yeTe CeYyeHUH, HAKJIOHHBIX K MpOJOJNIbHOM OCH JIEMEHTa, Ha
NEeUCTBHE NMOMNEPEYHOH CWIbI;

R, — pacueTHOE COMPOTHUBIICHHE apMATypbl CXKATHIO JJIA NPEOENb-
HbIX COCTOAHHM NEPBOH IpyNbi;

R ser — pacueTHO€ CONMPOTHBJICHHE apMaTypbl pacTAXKECHHIO IIA Npe-
OEeNbHBIX COCTOAHHU BTOPOH I'PYIIMNHI;
Ep — HavanpHbIH MOAYND YAPYroCTH 6ETOHA TpH CKATHH M paCTA-
YKEHUH ;
E¢; — MmoOyns ynpyroct apMaTyphl;
¢ — OTHOLLIEHHE COOTBETCTBYIOLUMX MOAYJIEH YIIPYTOCTH apMaTty-
pbl £ U 6GeToHa £,

XAPAKTEPHCTHKH IMOJIOXEHHUA NMPOAOJIbBHON APMATYPBI
B NONEPEYHOM CEMEHHH 3JIEMEHTA

S — 06o3HayeHHe IPOOONIBHOR apMaTYpH:

a) MpM HAIMYHK CXKATOH H paCTAHYTOH OT [CHCTBHA
BHellIHeH Harpy3kHM 30H CEUY€HHS — pacloJIOKEHHOH B
pacTAHYTOH 30HE,;
6) NnpH NONMHOCTHIO CXKATOM OT [CHMCTBHA BHCEIIHEH Ha-
rpy3KH CEUCHHHM — pacMoNIONEHHOH Y MEHEee C)KaTOH rpa-
HU CEYEHHH;

S’ — 0603HaueHHe NPONONBHON APMATYPHI:
a) MpH HAJIMUMK CXKATOH H paCTAHYTOH OT IEHCTBHA
BHELLIHEH Harpy3kM 30H CE€UEHMA — PpAaCNOIOKEHHOH B
CXKaTOM 30HE;
6) npH TNONHOCTHIO CXKATOM OT HEHCTBHA BHEIIHEH Ha-
IPY3KH CEYeHHH — pacloJIOKEHHOH y Doliee C)KaTOH rpa-
HH CeYeHMH;

FEOMETPHYECKHE XAPAKTEPHCTHKH

b — uMpPHHA NMPAMOYIOJIBHOTO CEYCHUSA;
a.a’ — paccTosHME OT PaBHOJEHCTBYIOLIEH YCHIHIl COOTBETCTBEHHO
B apmaType S U S’ 1o Gnuxaiilcii rpaHH ceyeHns:
h — BBICOT3 CEYECHMUA,

ho, hg — paGouas BBICOTA CEYEHHA, PaBHAafg COOTBETCTBEHHO i — a M

!
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Agp, Ag sp — TUIOLIA/Ib CCYEHHS HaNpAraeMoH YacTH apMaTyphl COOTBETCT-
BeHHO SH S’ ;
Agy — MWIOWIATD ceqem XOMYTOB, pPacnojIOeHHbIX B OTHOH, HOp-
MAJIbHOA K MpPOMOJIBHOA OCH AIeMeHTa INIOCKOCTH, nepece-
KaloleH HAKJIOHHOe CeYCHHE;

Ag inc — IWIOWIAAB CEYEHHA OTOrHYTBHIX CTEPXKHEH, PaclOIOKEHHBIX B
OIHOK HAKJIOHHOH K NMPOJONBHOH OCH VIEMEHTa INIOCKOCTH,
nepecexamiled HAKJIOHHOE CeUeHHE;

p — K03ddHIMERT apMHPOBaHUA, ONpeHaeNIAeMbIH KaK OTHOLLIE-
HHe IUTOIAHM CeYeHHA apMATYpPhI $ K INIOIAOH NOMepeyHo-
ro CeUeHHA nemeHTa bhy 6e3 yuera cBeCOB CXKATHIX H pacTA-
HYTBIX NOJIOK;

A — miomans Bcero 6eToHa B NONEPEYHOM CEYCHMH,;

Ap. — IWIOWAAL CEYSHHA CKATON 30HBI GETOHA;
A,eq — INOWIANS NPHBEOEHHOTO CEYEHHA IEMEHTa;

A’y o — mnomans cMATHA GeToHa,;
S50, Spo — CTATHYECKHE MOMEHTHI IUIOLIANEH CEYEHHsA COOTBETCTBEHHO
CXKATOH H pacTAHYTOM 30H 6€TOHA OTHOCHTENBHO HYJIEBOH
JIHHHH;
S0 HSsp — CTATHUECKHE MOMEHTB IWIowaned cedyeHUss COOTBETCTBEHHO
apMATYPH S H.S' OTHOCHTEILHO HyJIeBOi JIMHHH;
I — MOMEHT HHEpIMHM CeueHHA OETOHA OTHOCHTEIIBHO LEHTpa TA-
XCECTH CEYCHHMA NTEMEHTA;
Ireq — MOMEHT HHEPIMM MPHBEACHHOTO CEUEHHA NIEMEHTa OTHOCH-
TENBHO HEHTPA TADKECTH;
I'; — MOMEHT HHEpIIMH IUIOLIATH CeMEHHA apMaTypbi OTHOCHTEb-
HO LICHTPA TSDKECTH CEYCHUA JTEMEHTA;
Ipo — MOMCHT HHEPIHMHM IDIOIIAOAM CEUECHHA CXXATOH 30HBI GETOHA
OTHOCHTEJIBHO HYJICBOM JIHHHHA,
X — BBICOTA CXXATOH 30HBI OE€TOHA;

£ — OTHOCHTEJIbHAA BLICOTa CXATOH 30HH GeToHa, pasHas jfT;

S — paccrofHMe MeXOy XOMYTaMH, H3MEpeHHOe IO [UIMHe e-
MEHTa;
€o — IKCICHTPHCHTET NPOJONIBHON CHIIbI /V OTHOCHTENBHO LEHTpA
TAXECTH NMpPHBEIEHHOIO CEYCHMHA, olipeaensieMblA B COOTBET-
CTBMH ¢ yKa3annamu 1. 1.21 CHull 2.03.01-84;
€op — IKCUEHTPUCHTET YCWIHA NpeaBapureNbHoro obGxatus P
OTHOCHTEIIBHO IIEHTPA THKECTH NPHBEACHHOIO CEYCHHMA, Oll-
perieNAeMbIi B COOTBEICTBHH C YyKa3aHMamMH m. 1.28
CHull 2.03.01-84;
€0 tot — IKCUCHTPHCHTET paBHOACACTBYIOLIEH NPONONBHOA CHIIbL IV
YCWIHA MpeaBapHTEIbHOro obxatua P OTHOCHTENLHO LEHT-
pa TAXECTH NPUBEREHHOTO CEYCHM ;
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e, e’ — paccTOfHHE OT TOUKH MPHIOXKEHHUS NPOAONbHOH CHIIbI NV 110
PaBHOACHCTBYIOLIEH YCWIMH COOTBETCTBCHHO B apMartype
Sus’

€, €sp — PACCTOSIHHE COOTBETCTBEHHO OT TOYKH NPWIOXKEHHA MpO-
OONBHOK CHIbl N H yCWIMA npenBapHTeNnbHOro obxatusa P

[0 UEHTpa TAKECTH NNOLAAM CEYEHHR apMaTYphl S;

| — mponer 3neMeHTa;

lo — pacueTHaa IMHa WIEMEHTa, MOABEPraloIIEroca [EHCTBHIO
CKHMaIOLLEH MPOAOJIBHOR CHIIbl, MPHHUMaeTCA no Tabn. 16.

r — pagHyc HHCpUMH NONECPEYHOroO CEYCHHA IJIEMEHTA OTHOCH-
TEJIbHO ICHTPA TAXECTH CEYCHMA ;

d — HOMHHA/IBHbIH JMAMETP CTEP)KHEH apMATYPHOR CTAH;

A, A, — Nnomanp ceueHHs HEHAMPAraemoil M HampAraeMoN apmary-
pBl COOTBETCTBEHHO S M S’ , MpH onpenesieHHH YCHIHA npen-
BapHTENbHOTO 06XkaTHA P — mowmagn ceyeHMsa HeHampsrae-
MOit YacTH apMaTyphl COOTBETCTBEHHO SU S ;

Iy, 3o — MOMEHTBI MHEpIMH IDIOWAMIell CEUYEHHS COOTBETCTBEHHO ap-
MAaTyphl S HS OTHOCHTENIBHO HYJIEBOH JIMHMH;

Wred ~ MOMEHT COMIPOTHBJICHHA INPHBENECHHOrO CEYCHHs IJIeMEHTa
I8 KpalHHero pacTAHyIToro BONIOKHA, ONpeensaeMbi KaK
VI ynpyroro Martepuana ¢ yueroM yka3sauuu m. 1.28.
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