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Hacrosmme Pykopomdmue TexHumdeckne Marepuansl (PTM-5-05-2009)
paspaboranel «HMIDKB» - dumamom OI'VII «HUL[ Crpoutensctson
®enepanpnoro areHrctBa mo crpoutensctBy U JKKX PO ¢ uenwio cosganus
BO3MOXXHOCTHM IIPOEKTHPOBAHMS, UIPOM3BOJACTBA M IIMPOKOrO MNPHMEHEHHS
CTPOMTENIBHBIX KOHCTPYKUHMH H COOpY>KeHHMH u3 cranedpubpoberona Ha CTAIBHON
bubpe, pyOneHHOH U3 TOHKOH HM3KOYIJIEPOJUCTOH IIPOBOJIOKH, BEITYCKaeMOH B
npomseineHHoM o6seMe OO0 «IIpomMmerns Pycey.

PTM —-5-05-2009 pazpaboTtansl B pa3sBUTHE CIEAYIOIIHUX JOKYMEHTOB!

CHull 52-01-2003 « BeToHHbIe 1 Xe1e300eTOHHbIE KOHCTPYKIIHH».

CHulI 2.03.01-84* «BeToHHBIE U )Xe1e300eTOHHBIE KOHCTPYKLINY.

CHull 2.03.03-85 « ApMolieMEeHTHEIEe KOHCTPYKITH.

BHIT 001-01, Banxka Poccun. «3maHuss TeppUTOPHANLHBIX [IABHBIX
yIpaBleHUH  HalMOHANBHEIX OaHKOB M PacyéTHO-KACCOBBIX  LIEHTPOB
LlenTpansHoro banka Poccuiickoit @enepanun». Mocksa, 2001r.

CIT 52-104-2003, Cranetu6pobeToHHBIE KOHCTPYKIIUH.

PTM-5-05-2009 pa3paboTaHBI: KaHOMAATOM TEXHHYECKHX HayK BoOIKOBHIM
H.B. (pykoBOIUTEIb), HAyYHBIM cOTpyIHUKOM babexunsiv B.B.

PTM-5-05-2009 paspaborarsl no 3akazy OOO «IIpommetns Pyce» B IiaHe
NIOMOLIM CTPOUTENBHOMY Aely W NPOrpecCHBHBIM HauWHaHUAM. [IpenHasHaveHsI
Ans HHXEHEPHO-TEeXHUYECKHX paboTHHKOB MIPOEKTHBIX, Hay4HO-
HCCNEe/I0BATENBCKHUX U IPOM3BO/ICTBEHHBIX OpraHU3alldii.

PTM-5-05-2009 pexomennoBansl cexuneit HTC «HUMDKB» k npuMeHeHHIO B
CTPOMTENBCTBE B  KauecTBE HOPMATHBHO-TEXHHYECKOTO  NOKYMEHTa II0
IOPOEKTHPOBAHUIO,  H3TOTOBJIEHMIO M BO3BENEHHIO  KOHCTPYKUMH U3
crane¢pudpoberoHa Ha ¢ubpe M3 cranbHOH NPOBONOKH, BhIMyckaemoit OQO
«[Tpommets Pycey» mo TV 1221-002-95751815-2009, a Taoke 1npH
JMUEH3UPOBAHUH [EATEeTBHOCTH MNPENNpHATHH W CepTU(MKAK BHITyCKaeMOMH
TIPOAYKIUH.

Marepuansl, conepxamuecs B Hactosaumx PTM-5-05-2009, no HakomieHUH
onelTa NPHMEHEHHU IpeANoNnaraeTcsi UCIoiIb30BaTh NpU koppektupoBke CBoma
npasun CIT 52-104-2006.
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Beenenue

B MUpOBOM IPOU3BOACTBE CTPOHTEIBHBIX KOHCTPYKUMHA BcE Golee IMHPOKO
npHMeHsieTcst cTaneudpobeToH, T.e. 6eTOH, apMUPOBaHHBIN OTpe3KaMH CTaJIBHBIX
BOJIOKOH ((uOpamMu) u sBJISIOMIMIiCS IO CyTH Pa3sHOBHIHOCTBIO jxene300eToHa.
OnsIT  NpOEKTHPOBAaHWS, INpPOM3BOJACTBA, INpPUMEHEHHA M  HKCIUIyaTallHH
craneuOpoOGETOHHEIX KOHCTPYKLMH B pasNHYHBIX OONacTIX CTPOHUTEIBCTBA
MOKAa3aJl BEICOKYIO TEXHHKO-3KOHOMHYECKYIO0 3 (eKTHBHOCTS HX IPHUMEHEHHUSI.

B nacrosiee Bpems OOO «[IpomMMmeT3 Pycs» MPOM3BOAUT B NPOMBIIUIEHHBIX
06bEMax cralpHyl0 GuOpY, pyONeHHYI0 U3 HU3KOYIJTIEPOAUCTOH IMPOBOJIOKH IIO
pa3paboTaHHON U TUIEH3HPOBaHHON TEXHOJIOTHH.

Vkazannas ¢ubpa  Bemyckaerca mo TY 1221-002-95751815-2009 u
npeiHa3sHadeHa Jns apMupoBaBus OetoHa. OpHako ee npUMeEHeHHe mNf
NpOU3BOACTBA CTallehHOPOOETOHHBIX KOHCTPYKUMH MacCOBOrO Ha3Ha4YeHHUS He
OBUI0  BO3MOXHEIM, T.K. IpHMeHeHHe O5TOH GHOpEI He NpeaycMOTpPEHO
HOpMaTHBHEIM  gokymeHToM CIT  52-104-2006  «CranedubpoberoHHsie
KOHCTPYKIMH». OT0 0OBACHAETCA TeM, 4YTO Ha MOMEHT pa3paboTku 3TOro
JOKYMEHTa NpPOU3BOACTBA YKa3aHHOH (UOPBI B OTEYECTBEHHOH IIPaKTHKe He
65110,

K HacrosiieMy BpeMeHH HaKOIUIEH JOCTaTO4HO OONbINOH 3apyGexxHbii U
OTEYECTBEHHBIH OITHIT 110 HCCIEJOBAHUAM U IPHMEHEHHIO cTanedudpobeToHa Ha
¢ubpe 3 npoBonoKM, aHaNOrMyHOH mpomspoauMoit OO0 «Ilpommerns Pycem».
Ot0 nossonuio paspaborate HactoAmue PTM, maromuye BO3MOXHOCTH LIMPOKOTO
npuMeHeHHs QUOpHl s NPOM3BOJACTBA CTallehUOPOOETOHHBIX CTPOUTENBHBIX
KOHCTPYKUUH pa3IM4HOrO Ha3sHayeHHs.

Hactossmue PTM-5-05-2009, pa3zpaboTaHHbIe B pa3BUTHE ASHCTBYIOLINX HOPM
COAEPXKAT IOJOXEHHS U PeKOMEHAAIUH IO NPOEKTHPOBAHHIO, M3TOTOBIEHHIO H
NPUMEHEHHIO KOHCTPYKLHH M3 cTanepubpobeTroHa Ha OCHOBE TONBKO (HUOPHIL,
BeiryckaeMoit OO0 «IIpommetus Pycb» mo TY 1221-002-95751815-2009.
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1. OBJACTb NIPUMEHEHUWS

CranedubpobeToHHble CTPOUTENbHBIE KOHCTPYKIIMM pa3iMYHOIO Ha3HAYCHHS CJIEAyeT
MIPOEKTHPOBATH, M3TOTAaBIMBATH U INPHMEHATh, PYKOBOACTBYSCh CHCTEMOH JIEHCTBYIOLIMX
HOPMAaTHBHBIX [JOKYMEHTOB B CTPOMTENBCTBE M HACTOAIMMH PYKOBOISIIMMH TEXHMYECKUMH
Matepranamu — PTM-5-05-2009.

Hacrosmme PTM  pacnpocTpaHsioTcs Ha IPOEKTHpoBaHHEe — cTaledu6poOeTOHHBIX
3JIEMEHTOB, KOHCTPYKIMH, 3[aHMd H COOpY)XEHHMH, KaKk BHOBb COOPYXAaeMBIX, TaK H
PEKOHCTpYHPYEMEBIX, & TaKXe Ha INPOH3BOACTBO cTaneuOpPOOETOHHBIX TOBapHBIX cMeceid,
cOOpHBIX, COOPHO-MOHOJNMTHBIX W MOHONHTHBIX CTane@uOpO6ETOHHBIX KOHCTPYKIHH H
COOpY>KEHHH.

2. CCBLJIKHA HA HOPMATHBHBIE U PYKOBOJAIINE NOKYMEHTBI.

B nacrosumx PTM ncmonb30BaHbl CCBUIKH Ha ClIETYIOIIKE JOKYMEHTBL

CT. COB 1406-78
CT. COB 1565-79

CHull 52-01-2003
CHulI 2.03.01-84*

CHulII 2.03.03-85.
CHulI12.03.11-85
CHmnII 3.01.01-85*
CHulII 3.09.01-85

CIT 52-101-2003

CII 52-102-2004
CII 52-104-2006
CI1 52-17-2008

I'OCT 26633
'OCT 27006
I'OCT 10178

IroCT 310.1
I'OCT 30515
I'OCT 8736
I'OCT 8267

I'OCT 23732
I'OCT 8735
I'OCT 8269

I'OCT 24211
I'OCT 7473

«KoncTpykuuu 6eToHHBIE U xene300eToHHble. OCHOBHEIE
TOJIOKEHUS! TPOEKTHPOBAHHUIY.
«HopMaTuBHO-TEXHUYECKass HOKYMEHTAllUs B
ByxBeHHBIE 0003HAUECHHSY.
«beToHHbIE U Xene300eTOHHbIE KOHCTPYKLHH. O611He NON0XKEHHN»
«beronHple M Kene300eTOHHBIE  KOHCTpykuuH.  Hopmsl
TIPOCKTHPOBAHHAN.
«APMOIIEMEHTHEIE KOHCTPYKIUH.
«3aluTa CTPOUTENBHBIX KOHCTPYKIHIt OT KOPPO3HMY.
«Hecymue u orpaxaaromue KOHCTPYKLHUY.
«[Tpon3BoaCTBO COOPHBIX KENE30OETOHHBIX KOHCTPYKIMA
H M31eTHi».
Beronmke H xene306eToHHbIE KOHCTPYKLHH 6€3 IIpeBAPHTENHHOTO
HaNpsHKEeHHS apMaTyphl
IpenBapHTENEHO HaNPAXEHHEIE JKene306eTOHHbIE KOHCTPYKIHH
«Cranehu6po6eTOHHBIE KOHCTPYKLIUH.
«XKene3o06eToHHBIE MPOCTPAHCTBEHHEIE KOHCTPYKITHH MOKPBITHIA M
nepexpeituii. Yacts 1. MeToas! pacyera # KOHCTpYHPOBAHHAY.
«BeTOHBI TXENBIC K METIKO3EPHUCThIE. TEXHHUECKHE — YCIOBHUS».
«betons!. IpaBuna mop6opa cocrasay.
«[lopTnanaueMeHT U NIaKONOPTIaHALEMEHT. TeXHHYECKUE
YCIIOBHS».
«lementsl. Meroas! ucnprranuii. OGIIHE TOMOKESHUS.
«emenTtst. O6une TEXHUYECKUE YCIIOBHAY.
«[Tecok mng crpouTenpHEIX paboT. TeXHUHECKHE YCIOBHA».
«I1leGensp ¥ rpaBuit U3 INIOTHEIX TOPHBIX TIOPOA IS CTPOMTENBHBIX
paboT».
«Bopa n1g 6eTOHOB U pacTBOPOB. TexHAYECKHE YCIOBHA».
«[lecox anst crpouTensHEIX paboT. MeToaB! MCIBITAHHID).
«Ille6enp u3 MPUPOAHOro KaMH4, rpaBuil 1 mieGeHb U3 TpaBHs Uis
CTPOMTENBHBIX paboT. MeTo/b! HCIBITAHHI.
«Jlobasku ang 6eronos. Knaccubuxanus».
«Cmecu 6eronnble. TeXHIYECKUE yCIOBUY.

CTPOUTETLCTBE.



roCT10181
I'OCT 18105
'OCT10180

I'OCT 10060.0
I'OCT 12730.5
I'OCT 12730.1

«Cwmecu 6etonnsie. Obmue TpeGoBaHHUS K METOAAM HCTIBITAHHI.
«Betousl IIpaBuna KOHTPOJSA IPOYHOCTHY.

«beToHsl. MeToIB! OIpeiesieHHs MPOYHOCTH 10 KOHTPOJIBHEIM
obpazuam».

«betoHsl. MeToB! OTIpeicIeHHS MOPO30CTOMKOCTHY.

«beToHbl. MeTonb! OnpeiesieH s BOJIOHEIPOHUIIAEMOCTHY.
«BeroHsl. MeTo[ ompesieeHus MIOTHOCTHY.

I'OCT 28570 «beToHBL. MeToab! onpeaeneHs NPOYHOCTH 0 0Opa3maM,
0TOOpaHHBIM M3 KOHCTPYKLIHIT».

I'OCT 13087 «beToHEL. MeToap! onpeaesieHNs HCTHPAEMOCTHY.

I'OCT 25818 «30J1bI-yHOCA TEMIOBBIX JEKTPOCTAHIHEM [T 6eToHa. TexHUYecKHue
YCIOBHS».

I'OCT 22690 «Bberon. Onpenenenne NpoYHOCTH MEXaHUYECKMMH METOAaMHU
Hepa3pyIaroIero KOHTPOsy.

I'OCT 10046 «ITpoBonoka. Meroe! HenBITaHKI HAa pacTsDKEHHEY.

I'OCT 1579 «ITpoBonoka. MeToas! HCHBITaHUH Ha TIEPErHO».

T'OCT 3282 «I1poBonoka cTabHas HU3KOYTNEepoMcTas o61Iero Ha3sHaueHHUs.
TexHuueckue yCIOBAD.

BHII 001-01 «bank Poccuu. 3manns TeppUTOPHAIBHEIX TJIABHBIX yIIpaBJICHUH

HaLHOHAIBHEIX 6aHKOB U pacyeTHO- KaCCOBBIX LIEHTPOB
Lentpansroro banka Poccuiickoit ®denepanun». Mocksa, 2001r.

«PexomeHanuy 110 IOAGOPY COCTABOB TSXEMBIX H MENKO3EPHUCTHIX GETOHOBY
(x TOCT 27006). M.HUWKB, BHUWDKB I'occrpos CCCP, Opraneprcrpoii, Munsnepro CCCP,
1990r.

«PexomMeHmanMu 1O TIpUMEHEHHIO J00aBOK cynepruiacTHGukaTroB B IPOM3BOJCTBE
cbopHOro H MOHOMHTHOTO Xxene3oberona». M.HUIDKD, THUMOMTII, 1987.

«Pexomenmauun 1o pacuéTy GeTOHHBIX NOJCTHIAIOLIMX CIOEB NOJNOB IMPOH3BOACTBEHHBIX
3maHuit ¢ yu€roM sxoHomuyeckod oteerctBeHHOCTH». I[[HMMIIpomsmamumi#i, I'occrpos
PO.M.1987r.

3. OIIPEAEJIEHMS.

B ractosmux PTM nmpHHATEI TEpMHHBI B COOTBETCTBUH ¢ npuinoxenueM A k CHull 10-01-
94 1 mpunoxenueM A x HactosuM PTM.

OcHoBHbIe OyKBeHHBle 0003HAUYEHHS M HHEJEKCH K OYKBEHHBIM OOO3HAYCHHUSIM, IPHHSTHIE
cornacHo CT C3OB 1565-79, npusenens! B [Ipunoxenuu b racrosmux PTM. Jlpyrue ycnoBHble
00603HaYeHUs U HHIEKChl K HUM IpHHATH coriacHo CHull 52-01-2003, CHull 2.03.01-84* ,
CHulII 2.03.03-85, CIT 52-101-2003, CII 52-102-2004 u CIT 52-104-2006.

4.0BIIIME YKA3AHUSA
4.1 OCHOBHBIE ITIOJIOKEHWS

4.1.1 CranedubpobeToH SBIAETCS PA3HOBHUIHOCTBIO JHCIEPCHO-APMHPOBAHHOTO
6etona (CHulIl 52-01, [Tpunoxenue b) ¥ u3roraBauBaeTcs U3 TSHKENOrO MM MENKO3EPHUCTOTO
GeroHa (6eTOH-MaTpHua), B KOTOPOM B KayecTBE apMaTyphl HCIIONL3YIOTCS CTalbHEIE (PUOPHI,
IUCIIEPCHO M paBHOMEPHO paclpelencHHbIe o o6beMy 6eTtona. CoBMmecTHas pabora GeToHa u
cranbHbIX Gubp obecnewnBaeTcs CUEIUIEHHEM II0 HX IOBEPXHOCTH, aHKEPOBKOM (uOpEl B



OeToHe 3a cYeT €e NEPHOMMYECKOro MHPOGUIL, KPUBHU3HE! B INPOJOJNBHOM M IONEPEYHOM
HaIpaBJIeHHH, a TAK)Xe HaJIM4ieM aHKEPOB Ha KoHIax (uobp.

4.1.2 Crane¢ubpobeToHHble KOHCTPYKIMH II0 BHIY apMHPOBAHHA paccMaTpUBAIOTCA
KaK:

¢ubpoberoHHble — OpH  pacyeTHOM AapMHpPOBaHHHM TOJBKO ¢GubpaMu, paBHOMEpPHO

pacrpeneeHHBIME 10 00beMy dIeMEHTa,;

KOMOMHHPOBAHHO apMHPOBAHHBIE — IIPH HX pacueTHOM apMUpPOBaHHM COBMECTHO

CTalbHBIMHU (GHOpaMH M CTaIbHOM CTEPXKHEBOH apMaTypo#.

4.1.3 CranedubpoOeToHHbIE KOHCTPYKUHH HOJDKHEI OBITH obecliedeHbl ¢ TpeOyeMoit
HaJEeXHOCTBIO OT BO3HHKHOBEHHS BCEX BHMJOB NpPEJETBHBIX COCTOSHHM pacyeToM, BHIGOPOM
noKasareneif KadecTBa MAarepUasioB, HA3HAYEHHEM pa3MEpOB H KOHCTPYHPOBaHHEM COTJIACHO
ykazaHusm CHull 52-01 u CIT 52-104. TIpu >TOM HOMKHE! OBITH YYTEHBI TEXHOJIOTHUECKHE
TpeboBaHHsA [0 M3TOTOBIEHHMIO KOHCTPYKUMH, coOmofeHsl TpeOOBaHMS IO 3KCIIyaTallu
3JaHUH M COOpY)XeHMHl, a Takke TpeOOBaHWA TO OKOJOTHM, YCTaHaBIIMBaeMbIE
COOTBETCTBYIOLIMMH HOPMATHBHEIMH ROKYMEHTaMH.

4.1.4 TlpumeHeHue cTanenOpobETOHHEIX KOHCTPYKIHMH B Cpeflax ¢ arpecCHBHBIM
BO3IEHMCTBIEM Ha KOHCTPYKHHM M3 GETOHa M jKeNe300eTOHA JOMyCKAeTCs NPM BBIIOJHEHHH
TpeboBanuit, yctanosnenuslx CHull 2.03.11 u CII 52-104.

4.1.5 BrI60p KOHCTPYKTHBHEIX pelueHHU cTanedubpoOeTOHHBIX KOHCTPYKLHH ClieayeT
[IPOM3BOAUTh, MCXOAsS M3 TEXHHKO-5KOHOMHMYECKOH IenecooOpa3sHOCTH NpPHMEHEHHS TaKHX
KOHCTPYKLHI B KOHKPETHBIX YCIOBHAX CTPOMTEIHCTBA C YIETOM MAKCHMAIBHOTO CHHXKEHHA UX
MaTEepHaIO-, TPYAO-, SHEPrOEMKOCTH KM CTOMMOCTH, C YYETOM NOBBILIEHHS IOJTOBEYHOCTH H
YBEJIMUEHHUS MEXPEMOHTHOTO pecypca KOHCTPYKIHIA.

4.1.6 CranedubpoGeToH peKOMEHOYETCS IPUMEHSTH AN U3rOTOBJIEHHS KOHCTPYKIIHH,
B KOTOpEIX Haubonee 3¢QeKTHBHO MOTYT GBITh MCIIONBb30BaHEI CIEAYIOIIHE €T0 TEXHHUECKHE
IIPEHMYILECTBA 110 CPABHEHHIO C TPAXHIIMOHHBIM 6ETOHOM H JKeJIe306€TOHOM:

— TOBBIUIEHHEIE TPELIMHOCTOHKOCTh, YyJapHas NpPOYHOCTb, BA3KOCTh pa3pyLICHHs,
H3HOCOCTOHKOCTb, MOPO30CTORKOCTD, COIIPOTHBIICHHE KaBUTAIlWH;

— IIOHMDKEHHBIE YcaJIka H IION3y4ecTh;

— BO3MOXHOCTH HCIO/NB30BaHHI TEXHONOrHYEeCKH Goinee 3¢ (eKTHBHBIX KOHCTPYKTHBHBIX
pelueHHH, YeM INpH TPaJHUMOHHOM CTEP)KHEBOM apMHPOBaHMH, HalpHMep,
TOHKOCTEHHBIX KOHCTPYKIMH, KOHCTPYKIMi 6e3 cCTepxHEBOH pacHpeemTnuTeIbHOIM,
KOCBEHHOH HJIM NOTIEPEYHOH apMaTyphI;

— HOHMXXCHHBIE TPYA03aTPaThl HA apMaTypHBIE pabOTEL,

— TOBBINICHHE CTENEHH MEXaHH3alMM W aBTOMATH3allMM IPOH3BOACTBA KOHCTPYKLHH,
HampuMep, B COOPHBIX TOHKOCTEHHBIX O0ONOYKAax, CKJIAAKax, PeOpHCTHIX IUIMTaX
TIOKPBITHH U IepeKphITHH, CO0PHBIX KOIOHHAX, OaIKaX, MOHOJUTHBIX JHHIUAX H CTEeHaX
€MKOCTHBIX COOPYXEHUH, NOPOXKHBIX M a3POJPOMHBIX HOKPBITUAX; MOHOJHUTHBIX IUTHTAX
OCHOBaHMs N10JIa NPOMBIIUIEHHBIX ¥ OOIECTBEHHBIX 3JIaHHii;

— BO3MOXXHOCTb NPUMEHEHHs HOBBIX, OoNee IPOU3BOAUTENBHBIX MPHEMOB (OPMOBAHHA
apMUpPOBaHHBIX KOHCTPYKIMH, HanpuMep, TOPKPETUPOBAHUE, noru6
CBEXEOT(HOPMOBAHHBIX JINCTOBBIX H3AEIHI, POTHKOBOE IIPECCOBAHUE H JID.

4.1.7 Tlpu BhHIGOpe KOHCTPYKTHBHBIX pemeHuil cTane@uOpoOCTOHHBIX KOHCTPYKIIHI
clieyeT YYUTHIBaTh METOAB X H3TOTOBIEHHS, MOHTaXa H YCIOBHA SKcIUtyaramuu. PopMy u
pa3sMephl CeueHHH IEMEHTOB CIIeAyeT IPHHAMATh, HCXOAA M3 HauboJiee IOJHOTO y4eTa CBOICTB
crane$u6pobeToHa, BO3MOXHOCTH 3aBOJCKOr0 MEXaHH3MPOBAHHOTO W aBTOMATH3MPOBAHHOIO
H3TrOTOBJICHHUA, YN06CTBA TPAHCIOPTUPOBAHUS M MOHTAXa 3JIEMEHTOB H KOHCTPYKIIHIL.

4.1.8 CranedubpobeToHHbIe XOHCTPYKUHM MOTYT H3IOTABIMBATECA Pa3lHYHBIMH
TEXHOJIOTHYECKUMH INPHEMaMH: IPEIABAPUTEIBHBIM IIPUTOTOBIEHHEM CMECH B 3aBOJCKHX
YCIOBHSAX WIH B OETOHOCMECHTENAX HAa CTPOMTENBHOM OOGBEKTE, YIJIOTHEHHEM C IOMOLUIBIO



BHODHpOBaHHMS M  BaKyyMHMPOBaHHS, PpOJMKOBEIM (OPMOBaHMEM H  NPECCOBaHHUEM,
TOPKPETHPOBaHUEM U HEHTpU(yriupoBaRneM.

4.19 Tlpu  [pOEKTHPOBaHMH  CTanePuUOPOOETOHHBIX  KOHCTPYKIMH  cienyer
PYKOBOLCTBOBATECS OOIIMMY IIONOXKEHUIMH U cobutonaTh pacueTHble TpeGoBanus CHull 52-01,
CHull 2.03.11 u CIT 52-104.

4.1.10 Cranedubpoberon 6e3 komOHHHMpOBaHHOro apmupoBaHus (GHHOpPOOETOH, cM.
m.4.1.2) pekoMeH/IyeTCs IPUMEHATD B AIEMEHTAX KOHCTPYKIIHH:

paboTarouux MpeuMyIIeCTBEHHO Ha yAapHble HArpy3KH, CMsiTHe, HCTHpaHue, BO3JeHCTBHE
KaBHTALMH,

paboTaloIMX NPEeHMYIIECTBEHHO Ha CXKATHE IIPH PACIONIOKEHUH IPOROJIBLHOM CHKUMAOIEH
CHUIBI B TIpe/ieNiax MONEePeYHOro CEYEHU NEMEHTa;

B OCTAIBHBIX CIydasx paboTalOIMX Ha CXKaTHe, IpPH DPACIOJIOXEHHH IPOJONBHOM
CXuMAroillel CHUJIBI 3a IpelenaMH HONEPEYHOro CEeYeHUs JIEMEHTa, a TaKkxke paboTarolux Ha
M3rub, Koraa MX paspylleHHe He NPEACTaBiIseT HEMNOCPEACTBEHHOM ONMAacHOCTH M JKH3HU
JFOf€e, HCOPAaBHOCTH H COXPaHHOCTH OOOpYHAOBaHHA, T.. B CIOydasXx 3KOHOMHYECKOH
OTBETCTBEHHOCTH KOHCTPYKIHMH npu 1enecoo6pasHocTH GuOpoBoro apMupoBanus.

4.1.11 B KOHCTPYKIHMSX U 3JIEMEHTaX, IIOABEPKEHHEBIX AEHCTBUIO KPYTALINX MOMEHTOB,
PEKOMEHIYeTCsl NPHMEHATh TONBKO cTaneduOpoOeTOHHBIE 3MEMEHTH ¢ KOMOHHHPOBaHHBIM
apmupoBanueM (cm.o. 4.1.2).

4.1.12 Pacuér cranedubpoOETOHHBIX KOHCTPYKIMHA MO MpEeAeNbHBIM COCTOSHHAM
BBIMOJIHAETCS 10 AHAJIOTHHM C PACYETOM XKEJIe300E€TOHHBIX B apMOLIEMEHTHBIX KOHCTPYKUHH ¢
Y4eTOM pacué€THBIX XapakTEpHCTHK cranedubpobeToHa B COOTBETCTBHM C IOJIOKECHHSIMH
pasgenos 4-7 CII 52-104.

Ilo mokasaTensM TPOYHOCTH JUIA OeTOHA-MaTpUIBI IPHHATHL Kiaccel OeroHa B
cootserctBum ¢ CHull 52-01.

4.1.13 Cratuueckuii pacyer crane@u6pobeTOHHBIX KOHCTPYKIMH B Buie 060NO4eKk H
CKJIaJIOK CJIeyEeT BHIIOIHATE KaK TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKIIHH.

4.1.14 CranedubpobeToHHBIE KOMOMHHPOBAaHHO apMHPOBAaHHBIE KOHCTPYKLHH C
TIpefiBAPUTENLHEIM  HalpDKEHHEM CTEp)KHEBOH apMaTypsl CleAyeT IPOEKTHpPOBAaTh B
cootBeTcTBUH ¢ TpeboBannsamu CHull 52-01, CIT 52-102 u nononuutensHex ykasanuit CII 52-
104.

4.1.15 Tlpu pacuere cTanepubpoGETOHHBIX KOHCTPYKIHE CPEIHION IIIOTHOCTD
cranepu6pobeTona nomyckaeTcs NPHHUMATE PaBHOM:

— 2500 kr/M> 1% TEOKENOTO GETOHA-MATPHIIEL,

~ 2400 Kr/M> 15 MENKO3EPHHCTOTO GETOHA-MATPHILBL.

Ilpu Heo6XOMUMOCTH MOXKET NPHHUMAThLCS Gollee TOYHOE 3HAYEHHE TUIOTHOCTH
cranepubpobeTona, onpeznensemMoe ¢ yueroM ykasauuit ni.4.1.17 n 5.1.1 CII 52-104.

4.1.16 Conepxanue ¢ubpoBoii apmarypsl (pacxom ¢ubpsl) B emuHune obbeMa
craneubpobeToHa. OIpesieNseTCs pacuyeToM B COOTBETCTBHH C TpeGOBaHHSIMH K €ro (pu3HKo-
MeXaHHYeCKHM CBOMCTBaM, Ha3HayaeMbIM H3 YCIOBHI npuMeHeHHs U TpeboBannii CIT 52-104.

4.1.17 B paGoumx 4epTexkaX KOHCTPYKUHH M3 cranegubpobeToHa B ciydae
Heo6X0IUMOCTH KpoMe MapkupoBku $HHOpEI U ee TpeOyeMoro comepikanus (pacxona ¢pudpsl) B
1 M craneduGpoGeTonHOl CMeCH, NPHBOMATCH TPeGOBAHMA K TEXHONOTHUYECKHM IpHEMAM
H3roTOBJIEHUS, o6eceynBaoIiM TpeGyeMble CBOMCTBa cTaledubpobeToHa.



4.2 OCHOBHBIE PACYETHBIE TPEEOBAHUSA

42.1 Pacuersl cTaneguOpoOGETOHHBIX KOHCTPYKLHMI CHEIyeT MpPOM3BOJUTL B
COOTBETCTBHU ¢ TpeboBaHuamu mmm. 6.1.1-6.1.10 CHulIl 52-01 no mpenenbHBIM COCTOSHHMSAM,
BKITIOYAIOIIHM:!

— IpenenbHBIE COCTOSHHS NEPBOH IPYNMHI (110 [TOJIHOM HEMPUTOJHOCTH K IKCIUTyaTaluU
BCJIEICTBHE IIOTEPH HeCyIlel ciocoGHOCTH);

— IpelenbHble COCTOSHMS BTOPOH IPYIIEI (IO HENPUIOJHOCTH K HOPMAbHOM
3KCIUTyaTalluid BCNEACTBHE 00pa3oBaHHS MIIH YPE3MEPHOIO PAcKPBHITUS TPEIIUH, [OSBIECHHA
HEIONYCTUMBIX nedopMaluit 1 1p. ).

PacyeTs! Mo npelenbHBIM COCTOSHHAM IIEPBOM IPYNIEBI, colepikaliyecs B HACTOSIIHX
PTM, BKIIOYAIOT pacyeThl 110 MPOYHOCTH, 110 NPEAEIBHBIM YCHIUAM.

PacueTsl 1o mpeaenpHEIM COCTOSHHAM BTOPOH IPYNNEBI, coAepiKalyecs: B HaCTOSLIMX
PTM, BKIIOYAIOT pacydeTsl 10 PACKPHITHIO TPEIIHH U 110 JedhopManusm.

4.2.2 Pacuer 1m0 1TpedenbHBIM COCTOSHHSM KOHCTPYKUMHM B [IEJIOM, a TaKXe
OTACNBHBIX €€ 3JIEMEHTOB CIeNyeT, KaK IpaBWIO, NPOM3BOANTH JUIA BceX CTaaWil -
U3TOTOBJIEHHUS, TPAHCIIOPTUPOBAHHS, BO3BEAEHHS H OKCIIIyaTalluH; IPH 3TOM PacueTHHIE CXEMEI
JOJDKHBL OTBEYATh NIPUHATHIM KOHCTPYKTUBHBIM PELIEHHSAM.

423 Pacyerbl cTanepuOpoOETOHHEIX KOHCTPYKUHMH HeoOXOOMMO, KaK IIPaBHIIO,
MIPOU3BOJUTE C YYETOM BO3MOXHOr0 00pa3oBaHus TPELHH H Heynpyrux nedopmamuii B 6eTone
U apMarype.

Omnpenenenue ycunuit ¥ nedpopMaluit OT pasIMYHEIX BO3JNEHCTBUN B KOHCTPYKIHUAX H B
o0pa3yeMBIX MMM CHCTEMax 3MaHuii M COOpYXXeHHH cliefyeT NIPOH3BOOUTH 1O METOAAM
CTPOMTENBHOM MEXAHMKM, KaK NpaBUlo, ¢ YydeToM ¢usnueckof M reoMerpudeckoit
HENTMHEHHOCTH paboTh! KOHCTPYKIHMH.

424 Tlpu npoeKTHpOBaHHH CTaNePUOPOOETOHHEIX KOHCTPYKIHM  HAOEeXHOCTDH
KOHCTPYKUHMH YCTaHABIHBAIOT PACUYETOM ITYTEM MCHONB30BaHUS PACYETHBIX 3HAYCHHI HArpy3oK
U BO3[€HCTBHI, pacUeTHBIX 3HAYEHHWH XapaKTEPUCTHK MATEPHANIOB, ONIPEAEISLEMBIX C IOMOIIBIO
COOTBETCTBYIOIIMX YacTHBIX KOI((UIHECHTOB HaJC)KHOCTH 110 HOPMATUBHBIM 3HAYCHHSAM ITHX
XapaKTEPHUCTHK C YUETOM CTEIIEHH OTBETCTBEHHOCTH 3aHUH U COOPYIKCHHIA.

HopmartuBHble 3HayeHWs Harpy3oK H Bo3JeHcTBHH, ko3((duuueHTOB coderaHwii,
K03(h}HIIMEHTOB HANEXHOCTH IO Harpyske, Ko3(G@HIHEHTOB HAJEKHOCTH O Ha3HAYCHHIO
KOHCTPYKUHH, a Takxke IoApasfielicHHe Harpy30K Ha NOCTOSHHBIE U BPEMEHHBIE (IIMTENbHBIE H
KpaTKOBpeMEHHBIE) MpHHIMaloT cornacHo CHulI 2.01.07.

42.5 Tlpn pacuete snemeHTOB COOpHBIX CTaneguOpOGETOHHBIX KOHCTPYKUMHA Ha
BO3JEHUCTBHE YCHIMH, BO3HHKAIOMMX IIPH HX IOAbEME, TPAHCIOPTUPOBAHHM H MOHTAXE,
Harpy3ky OT MAacCHl 3JIEMEHTOB CIEAyeT [PHHUMATh C KO3(pPHIMEHTOM IHHAMHYHOCTH,
pasupM: 1,60 - mpum TpaHcmoptHpoBaHHM, 1,40 - npm mogseme W Mourtaxe. Jlomyckaercs
OpHHUMaTk Ooje€é Hu3kue, OOOCHOBaHHBIE B YCTAaHOBICHHOM TOpSOKE 3HAYECHHS
K03 GUIMEHTOB MMHAMUYHOCTH, HO HE Hinke 1,25.

42.6 Tlpu pacdere mo mpoyHOCTH CTanepuOPOOETOHHBIX NEMEHTOB KOHCTPYKLHMH Ha
JIEHCTBHE COKUMAIOIIEH NIPOMONBHOM CHIIBI CIIEAYET YIUTHIBATE CITydaHHBIH SKCIEHTPHCHTET e,

NpUHUMAaeMBbI He MEHee:

1/600 pavHBI 3IE€MEHTa WM PACCTOAHMS MEXOY €ro CEYEHHAMH, 3aKPEIUICHHBIMH OT
CMELLeHUS;

1/30 BBICOTHI cEYeHHMS;

10 MM.



HHH OJIEMEHTOB CTAaTHUYECKH HEOIIPEACTIMMBIX KOHCprKHI/Iﬁ 3Ha4Y€HUEC DKCUCHTPHCHUTETA
HpOlIOJ'ILHOfI CHJIBI OTHOCHTEJIBHO LIEHTPa TAXECTH IIPHMBEACHHOIO CEYCHHA €, NPUHUMAIOT

PaBHBIM 3HA4YCHHIO SKCUEHTPHCHUTETA, IIOJTYICHHOTO U3 CTaTHIECKOI'0 paci€Ta, HO HE MEHEE ¢, .
IIJ'IH 3JICMEHTOB CTATHYCCKHA  OIIPEOC/IMMBIX KOHCprKL[I/Iﬁ SKCLCHTPHCHTET &,

NPUHUMAIOT PaBHBIM CyMMe SKCLUEHTPHCHTETOB - M3 CTaTHYECKOTO pacyera KOHCTPYKUMH H
cinyyaiHoro.

427 K TpemuHOCTOMKOCTH CcTaneduOpPOOETOHHBIX KOHCTPYKUMH MpedbABIAIOTCH
TpeOOBaHHS COOTBETCTBYIOLIMX KaTeropHii B 3aBHCHMOCTH OT YCJIOBHif, B KOTOPBIX OHH
paboTaroT U OT BUA IPUMEHAEMOlT apMaTyphl:

NIepBasi KATEropus — He Jonyckaercs 0Opa3oBaHUe TPEILUH;
BTOpass KaTeropus — JONMYCKAeTCs OFPaHHYEHHOE IO IIHPHHE -HEMPOXOKUTENBHOE H
NPOJODKUTENLHOE PACKPBITHE TPELLMH.

4.2.8 Kateropuu Tpe6oBaHHI K TPEIMIMHOCTORKOCTH CTaepuOpo6EeTOHHBIX
KOHCTPYKIHI B 3aBHCHMOCTH OT YCJIOBHH HMX pabOTHI M BHJa apMaTYphl, a TaKkKe BETHYMHEI
IIpefie/IbHO JOMYCTHMOH INHPUHEI PACKPBITHA TPEIHH NPUBEIeHE! B Tab. 4.1.

Tabnuua 4.1
Kateropun Tpe6oBaHMi K TPeIMHOCTOHKOCTH cTaepr6po6e TOHHbIX
KOHCTPYKIHMH U NpeleNbHO NOIYCTUMAS LIMPHHA  ¢rey H O orc2, MM, PACKPBITHA
TPELIMH NP apMHPOBaHUH
KoMm6rHHpoBaHHOM
Co cTepxHeBoH
Yenosus paboThl 31€EMEHTOB Co cTepxHeBo# apMatypo¥ K1accoB Co cTepxHeBoii
KOHCTPYKLIMH apMarypoif K1accoB A600(A-1V), apMmaTypoii xacca
Pubposom* A240(A-1), A800(A-V)u A1000(AT-VI),
A300(A-1I), ot Bp1200 no Bp1500(Bp-II) n
A400(A-III, A400C), Bp1400(Bp-II), K1500( K-19)
B500(Bp-1, B5S00C) K1400(K-7) n
K1500(K-19)
OneMeHTBI:
1.C mOIHOCTBIO PaCTAHYTHIM Tepsas Bropas IepBas IlepBas
MM YaCTHYHO CKaThIM 0 ey = 0,05
CEYECHUEM: a2 =003

BOCNPHHMMAIOIIME AaBJICHHE
)KMIKOCTER MM rasoB, a
TaKKe JKCIULyaTUpyeMble B
TPyHTE HUDKE YPOBHS
TPYHTOBBIX BOA HJH TpH
cnaGoarpecCHBHOM  CTenexu
BO3/IEHCTBHA _Cpe/ibl Ha 6eTOH

2. OJkclulyaTHpyemsle B

OTAaIUIMBAaEMBIX  38aHMAX ¢ | Bropas Bropas Iepeas Ilepsas
OTHOCHTENILHOH BIAXHOCTBIO | @ gc; = 0,05 | ey =0,1
BHYTPEHHETO BO3MYXa | 02 =0,03 | @ty =0,05

noMmemeHnnii Bellue 75%, a
TakKe Ha OTKPBITOM BO3IyXe

u B HEOTAITHBAaEMbIX
3MAHMAX B YCIIOBHSAX
yBA@KHEHUS aTMOC(EPHBIMH
ocagKamH, a TaKKe

3KyCTTyaTUpyeMble B TpYHTe
BbILLE YPOBHA FPYHTOBLIX BOI




3. OxcniyaTHpyeMble B

OoTannMBaeMBIX 30aHUAX ¢ | BTopas Bropas Bropas IMepBas
OTHOCHTEJBHOM BJIQXHOCTBIO | O ¢y =0,07 | 0 ey =0,15 ey =0,07
BHYTPEHHETO BO3IYXa | Ceer =0,05 | 0o =0,1 O ez =0,05

noMetenus ot 60 1o 75% Ha
OTKPHITOM  BO3AyXe M B
HEOTalIMBaeMbIX  3JaHMAX
[IpY HJIMYUY 3aLHUThl KOHCT-
PYKUHIt OT CHCTEMAaTHYECKOTO
BO3JEHCTBHA  aTMOCGHEPHBIX
OCafKOB WM OT BhIMaJCHHS

KOHZIeHCaTa
4. OKCcIuTyaTHpyeMmble B

OTannMBaeMbIX 3JaHMAX ¢ | Bropas Bropas Bropas Bropas
OTHOCHTEJIBHOM BIIAXKHOCTBIO | Qe = 0,15 | @ =0,2 Oy =0,15 01 =0,05
BHYTPEHHEro BO3ZyXa IOMe- | O e = 0,1 Oz =0,15 Oz =0,1 O 2 = 0,03

weHu#t no 60% u npyu OTCYT-
CTBHH BO3MOXHOCTH CHCTe-
MaTHYeCKOro  YBIIaXKHEHHA
KOHCTPYKUHM  KOHIEHCAaTOM
WIH  aTMOChEpHBIMH  Ocajil-
KaMH{

* TIpyMeHeHUe TONbKO PUOPOBOro apMUPOBAHHA JOMYCKAETCA MPH CNENUANTLHOM 060CHOBaHHE

5. MATEPHMAJIBI JIJISI CTAJIE®@MBPOBETOHHBIX
KOHCTPYKIMIA

5.1 BETOH (MATPHIIA)

IMoka3aTe/ i KauyecTBa 6€TOHA M MX NPUMEHEHHE IPH NPOEKTHPOBAHHHA

5.1.1 Jlna cranednO6poOETOHHBIX KOHCTPYKIHMH, MPOEKTHPYEMBIX B COOTBETCTBHH C
Tpebopanusamu  CII 52-104, ciaegyer mpenycMarpuBaTh KOHCTPYKIMOHHBIH TsOKeNbI GeTOH
cpeaneii ruotHocTH oT 2200 Kr/M° 10 2500 Kr/M® BKIIOYHTENBHO HIHA MEJIKO3epHUCTHINH OeTOH
cpenHei II0THOCTH He MeHee 2200 xr/m® , cooTBeTcTBYIOIMe "OCT 26633.

5.1.2 OcHOBHBIMH MOKa3aTeNIMH KauecTBa GeTOHa-MaTpHIIB], YCTAaHABINBAEMBIMH IIPH
HPOEKTHPOBAHHH, SBISIOTCS:

Kyacc OeToHa-MaTpHIIEI 0 IPOYHOCTH HA C)KaTHe B
KJacc I0 NPOYHOCTH Ha OCEBOE pacTsHkeHHe B, (Ha3HayaloT B CIyyasX, KOrja 3Ta

XapaKTepPUCTHKA HMEET [TTaBeHCTBYIOMIEe 3HAYeHHE U €€ KOHTPOIUPYIOT Ha IPOM3BOACTBE);
MapKa II0 MOpO30CTOHKOCTH F (Ha3sHayaroT IS KOHCTPYKLHH, [OABEpraeMelX NefCTBHIO
HONEPEMEHHOTr0 3aMOPAXXMBAHUSA M OTTAHBaHHS),
MapKka II0 BOZOHENPOHHNAEMOCTH W (HasHa4yalOT Juls KOHCTPYKIHH, K KOTOPHIM
NPenBABISIOT TPeOOBAHUS OrpaHIMYEHHS BOAONPOHHIIAEMOCTH).
Knaccel GeToHa-MaTpHIbl IO NPOYHOCTH Ha CKaTHE B M oceBoe pacTspkeHue B,

OTBEYAIOT  3HAYCHHIO TapaHTHPOBAaHHOH  NpOYHOCTH  OeroHa-marpumel, Mlla, ¢
obecricuernoCcThIO 0,95.
5.1.3 Ina cranedubpoOETORHBIX KOHCTPYKLMIA CleayeT NpeaycMaTpdBaTth OETOHEI-
MaTpHUIEB] CIEAYIOIIUX KIIaCCOB U MapoK:
KJIaCCOB 110 IIPOYHOCTH Ha CKaTHE:
B20; B25; B30; B35; B40; B45; B50; B55; B60;
KJIaCcCOB I10 MPOYHOCTHU Ha OCEBOE PACTAXKECHUE!




B,08; B 1,2; B,1,6; B,2,0; B,2,4; B,2.8; B, 3,2
MapoK 10 MOPO30CTONKOCTH:

F50; F75; F100; F 150; F 200; F 300; F 400; F 500;
MapoK I10 BOJOHENIPOHHUIIAEMOCTH:

W2, Wa, We, Ws, Wio, W 12.

Jomnyckaercs mnpuMeHeHHe OeroHa-MaTpHuBl Oo/ee BBICOKMX KIacCOB M Mapok,
npexycMmotpeHHbIX CHHII 52-01 npy cooTBeTCTBYIOEM O0O0CHOBAHUH.

5.1.4 Bospact cranedpubpoberona, oTBedarolMil €ro Kaaccy Mo IMpOYHOCTH Ha CXKaTHe
(IpoeKTHEIH BO3pacT), Ha3HAYalOT IPH IMPOEKTHPOBAHHM, MCXOMAS M3 BO3MOMHBEIX DPEaTbHBIX
CPOKOB 3arpy)K€HHs KOHCTPYKUHH NPOEKTHBIMH Harpy3kamH. IIpum OTCYTCTBHM 3TMX HaHHBIX
KJ1acc 6eTOHa-MaTpHUIbl YCTaHABIMBAIOT B BO3pacTe 28 CyT. »

3HayeHHe OTILYCKHOI MPOYHOCTH GeTOHa-MaTpHlbl Wi cTtanedubpoberoHa B aneMeHTax
cOOpHBIX KOHCTPYKIMH creayeT HasHauaTh B cootBeTcTBHM ¢ I'OCT 13015 u crannapramu Ha
KOHCTPYKLIMH KOHKPETHBIX BUIOB.

515 [Mna cranepubpobeTOHHBIX KOHCTPYKLHMH PpEKOMEHAYyeTCs, KaK IPaBHIIO,
IPUMEHATh GETOH-MaTpHLy KJjacca IO NPOYHOCTH Ha cxaTve He Hmwxe B20. Ilpumenenue
6GeToHa-MaTpuUIlHl 6osiee HU3KOTO Kilacca JOJDKHO ObITh 060CHOBAHO.

5.1.6 Mapky crane¢ubpobeToHa N0 MOPO3OCTOMKOCTH HA3HAYAIOT B 3aBHCHMOCTH OT
TpeGoBaHMH, NpPEAbAB/AEMBIX K KOHCTPYKLHAM, PpeXHMMa HMX OSKCIUlyaTallud H YCJIOBHH
OKPYXarOIIEeH Cpefbl.

Jing  BHamseMHBIX KOHCTDYKUHMH, mojBepraeMpIX arMoc(epHBIM  BO3EHCTBHAM
OKpY>XaIOLUIEH CpEAbl NpH pacyeTHOH OTPHLATENbHOH TeMIeparype HapyXHOro BO3lyXa B
XononHsiit nepuon ot munyc 5°C no munyc 40°C NpHHMMAIOT MapKy 6GeTOHa-MATpHIEI IIO
MOpPO30CTOMKOCTH He Hmxe F75, a IpH pacyeTHOH TeMIepaType HapyXHOTO BO3[yXa BBILIE
muHyc 5°C B yKa3aHHBIX BBILIE KOHCTPYKUHSX MAapKy GETOHA-MATPHIbI O MOPO3OCTORKOCTH HE
HOPMHUPYIOT.

B ocraneHelx cinydasx Tpefyemble Mapku OeTOHa-MaTpHLbl IO MOPO30CTOHRKOCTH
YCTaHaBIHBAlOT B 3aBUCHMOCTH OT Ha3Ha4YeHHUs KOHCTPYKUMH M YCIOBHH OKpYKaloIei cpesl
COrIacCHO IPYTHM HOPMAaTHBHBIM JOKYMEHTaM.

5.1.7 Mapky crane¢pudpobeToHa 0 BOZOHEIPOHUIIAEMOCTH Ha3HAYAIOT B 3aBUCHMOCTH
oT TpeOOBaHHH, NPEABABIAEMBIX K KOHCTDYKIMSM, PeXMMa HX O3KCIUTyaTallMHd M YCJIOBHIA
OKpYy>Xarolle# cpeasl.

Jlns Ham3eMHBIX KOHCTPYKIMH, IOJBEpraeMbIX aTMOC(EpPHBIM BO3NEHCTBHAM IIpH
pacueTHOM OTPHLATENBHON TeMIepaType HapyXXHOTO Bo3dyxa Beime Muryc 40°C, a Taxxe s
Hapy>XHBIX CTEH OTAIUIMBAaEMBIX 3JaHHH MapKy O€TOHa-MaTpHIBI IO BOJOHENPOHAIIAEMOCTH HE
HOPMHPYIOT.

B ocTansHBIX crydasx TpeOyemble Mapku O€TOHa-MaTpHIBI 110 BOJOHEIPOHUUAEMOCTH
YCTaHABIIHBAIOT 110 CIELHAIBHBIM yKa3aHHAM.

HopmaTuBHBIE H pacueTHbIE 3HAYEHMS XaPAKTEPUCTHK GeToHa (MATPMIbLI)

Hopmamusenvle 3naueHus npouHOCMHbIX XApAKmMepucmux 6emoxra-mampuybl

5.1.8 OCHOBHBIMH NPOYHOCTHBIMH XapakTEPHCTHKaMH OE€TOHa-MATPUIBI SIBISIOTCS
HOpMaTHBHEIC 3HAYEHUSA:

- CONPOTHBJICHHS OCEBOMY CXKaTHIO R, , ;

- COIIPOTHBIIEHHS OCEBOMY PaCTSKEHHIO R, .

Hopmamuensle 3HAYEHUA CORPOMUGNEHUA OEMOHA-MAMPULBLL OCEEOMY CHCAMUIO
(npusmeHHaa npouHOCMb) U 0CE6OMY DACMANCEHUI0 (Npu HA3HAYeHUUW Kiacca Gemona-



Mampuybl Ha NPOYHOCMb HA CHcamue) RPUHUMAIOM 6 3aeUcuMocmu om Knacca 6emoHa-
mampuypl no nPoOYHOCMU HA cxcamue B coznacro mabéan. 5.1.

HpH Ha3HAYCHHH KJlacca 66TOHa-ManPIlII>I IO IIPOYHOCTH HA OCEBOC pPaACTAXKCHHE B,
HOPMATHBHBIC 3HAYC€HHUsS CONPOTHBIICHUSA 68TOHa—ManPII.(LI OCE€BOMY PpacCTsSHKECHUIO Rb,",
NPpUHAMAOT pPaBHBIMH YUCJIOBOU XapakKTepUCTHKE KJiacca 6CTOHa-Ma’I‘pI/IHH Ha 0CeBOe
PacTAXCHHUE.

PacyeTHble 3HaYeHHS NPOYHOCTHBIX XapaKTEPHUCTHK OeToOHa-MaTpHLbI

5.1.9 PacyeTHble 3Ha4eHHs CONPOTHBIECHHS OeTOHA-MATPHIEI OCEBOMY CKaTHIO R, M

OCEBOMY PaCTSDKEHHIO R,, ONpeNeNftoT o GpopMyam:

Rbn
R, =—=; (5.1
Vs
R
R, =—-. (5.2)
7[;1

3HaueHus kod3QQuIMenTa HaneKHOCTH 110 GETOHY-MaTPHIIE NIPH CXXKATHH ¥, HPHHUMAIOT
PaBHBIMH:

1,3 - nnst mpesenbHBIX COCTOSHMM IO HeCyllel criocobHOCTH (TIepBas rpynma);

1,0 - o1 peaenbHBIX COCTOSHUM N0 3KCIUTyaTallMOHHOW NPUTOJHOCTH (BTOpas rpylma).

3nayeHus kodddHIMeHTa HaNe)XHOCTH IO OETOHY-MaTpUlle IPH PacTsKEHHH ¥,
TIPMHHMAIOT PaBHBIMH:

1,5 - 17s npefenbHBIX COCTOSHUH IO Hecymed cnocoOHOCTH NMpU Ha3sHAuYeHHM Kiiacca
6eToHa-MaTpHLIBI 1O IIPOYHOCTH Ha CXKaTHE;

1,3 - ang npefenpHBIX COCTOAHHI MO Hecymieil criocoGHOCTH IpHM Ha3HaYeHMH Kiacca
OeToHa-MaTpHLUEI 110 IPOYHOCTH Ha OCEBOE PACTSIKEHHUE;

1,0 - nns npeaenbHBIX COCTOSHMI N0 SKCILTYaTallHOHHOH IIPHIOAHOCTH,

PacueTHrle 3HaueHHs compoTHBieHHMs Gerona-marpuusl R,, R,, R, R, (c
OKpYTJIEHHEM) B 3aBHCHMOCTH OT Kjlacca GeToHa-MaTpHIbI IO TIPOYHOCTH Ha CXKaTHE H 0CEBOE

PacTshKEHHE INIPUBENEHBI: IUISL TpeleibHBIX COCTOAHHH NEpBOH IpYNIBI - COOTBETCTBEHHO B
Tabn. 5.2 u 5.3, BTopoii rpynmsl - B Tabn. 5.1.

Tabnumna 5.1
HopMaTHBHEIE 3HAY€HHA COMPOTHBIIEHHA GeTOHa-MaTpuLsl Ry, , ¥ Ry, 1
Bun pacyeTHble 3HAYEHHUA CONPOTUBNEHUs GETOHA-MATPUIIBI IS NPEeAeNbHEIX
CONPOTHUBJIEHUSA Beron COCTOAHMH BTOpO# rpynmsl Ry ;.. ¥ Ry, 5., MIIa, npm knacce 6eToHa-
MAaTpPHLBL 110 MPOYHOCTH HA CKATHE
B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Cxarue oceBoe N
(npH3Mentas Taxenslit 1
Mesko3epHucThlit| 7,5 | 11,0 | 15,0 | 18,5 | 22,0 | 25,5 [ 29,0 | 32,0 | 36,0 | 39,5 | 43,0
HPOYHOCTB) Ry, »,
rpynns! A
bser
PacTsxeHue Taxenslit u
0CeBOE Menko3epuuctsiit| 0,85 | 1,10 | 1,35 | 1,55 | 1,75 | 1,95 | 2,10 | 2,25 | 2,45 | 2,60 | 2,75
Regn Rbsser ITpynmst A

[puMeyaHue - FpynNa MENKO3epHUCTEIX BETOHOB-MaTpHL IipuBeaeHa B 1. 2.3 CHull 2.03.01-84
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Tabmua 5.2

PacueTHble 3HaUYSHHA CONPOTHBIEHUSA 6eTOHA-MATPHIIL! JUIS NpeaesbHBIX
Bun Beton coCTOsHUI nmepBoii rpynnst R, u Ry, MIa, nipu kacce 6eTOHa-MaTpHULBI 110
COTNpPOTHUBJIEHHA NPOYHOCTH Ha CKaTHe

B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | BSO | BSS | B60
CxaTne oceBoe Taxensit 1
(npusMeHHas Menko3epuucteii| 6,0 | 8,5 | 11,5 14,5 | 17,0 | 19,5 | 22,0 | 25,0 | 27,5 | 30,0 | 33,0
MPOYHOCTB) Ry rpyrmmst A
PacrsaxeHue Trmkensi u
Menko3epHucTrIi | 0,56 | 0,75 | 0,9 | 1,05 | 1,15 | 1,30 | 1,40 { 1,50 | 1,60 | 1,70 | 1,80
oceBoe Ry,
rpynmst A

TIpuMeyanue - FPYMNa MeKO3EPHUCTHIX GETOHOB-MaTpHLI NpuBesena B . 2.3 CHull2.03.01-84"

Tabmuma 5.3

PacueTHbIe 3HAYEHMA CONPOTUBIECHNA OETOHA-MATPUIBI LIS
MpeieIbHBIX COCTOAHMI nepBoit rpynnel Ry, MIla, npu

B Beton K1acce GeTOHa-MaTPHIbI 110 IPOYHOCTH Ha OCEBOE
HI CONPOTHUBJIEHUA
pacTKeHHe
B,0,8 | B;1,2 | B,1,6]| B,2,0| B,24| B.28| B, 3,2
Tsxensiii u
Pactaxenue oceBoe Ry, MEIKO3EPHUCTRII 0,62 0,93 1,25 1,55 1,85 2,15 2,45
rpynms1 A

TIpumeuanye - TPyIINa MeJIKO3EPHUCTHLIX GETOHOB-MATpPHIl pHBeeHa B 1. 2.3 CHull 2.03.01-84"

5.1.10 B Heo6XORUMEIX ciIydasx pacyeTHbIe 3HA4EHHS IPOYHOCTHBIX XapaKTEPHCTHK
GeToHA-MaTpHIIBl YMHOXAOT Ha CIEAyIOlHe KoddduimenTsr ycnoBuit paGoTH ¥, ,
y4HTHIBAIOmHE OCOOEHHOCTH paboThl OeTOHA-MaTpHLBl B KOHCTPYKLHMH (Xapakrep HarpysKH,
YCIOBHS OKpYXKaromeit cpefibl 1 T.JL.):

Vo - B4 crasednbpobeToHHEIX KOHCTPYKIMM, BBOXMMEIH K PACYETHHIM
3HAUEHHUSIM CONpPOTHRIEHHH R, W R, W y4YUTHIBAIONMiIl BIUSAHUE IJIMTEIBHOCTH AeiCTBUSA
CTaTHYECKOH Harpy3Ku:

¥y =1,0 - IpH HENPOROIKUTENBPHOM (KPaTKOBPEMEHHOM) ACHCTBHU Harpy3KH;
V5 = 0,9 - IpH NPOROIKUTENBHOM (IIUTEIBHOM) AEHCTBUHM HArPY3KH;

Vp; = I8 craneduOpoOeTOHHBIX KOHCTPYKIMM, GETOHHPYEMBIX B BepTHKAILHOM
[IOJIOKEHUM IPH BBICOTE clog OeroRMpoBaHMA CBBIIE 1,5 M, BBOMUMEBIH K pacyeTHOMY
3HAYECHMIO CONIPOTHBIIEHHs OeToHa R, , y,, = 0,85.

BnusgHHE NONEPEMEHHOr0 3aMOPaKHUBAaHHS M OTTAWBaHHS, & TAKXKe OTPHIATEIBHBIX
TEMIIEPATYp, YUHTHIBAIOT Ko3GhdhunHeHTOM ycinoBuit paboTsl 6etona y,, <1,0. lnsd Ham3eMHBIX
KOHCTPYKIHMH, IIOIBEpraeMbIXx aTMOCepHEIM BO3IEHCTBHSAM OKpYXKAalOIed Ccpemsl IIpH
pacyeTHOH TeMIlepaType Hapy)KHOro BO3QyXa B XONOAHBIA mepuon muHyc 40°C M Bhle,
IpUEUMAIOT ko3¢ dunmerT ¥,, =1,0.

B ocranpHBIX cnydasx 3HaueHHS KoddduimeHTa [IPUHUMAIOT B 3aBHCHMOCTH OT
Ha3Ha4eHUs KOHCTPYKIIMH U YCIOBHI OKpYKaloLIel Cpesl.

Hedopmayuonnvie xapaxmepucmuxu 6emona-mampuyol

5.1.11 OcHoBHEIME IehOPMAIIMOHHBIMY XapaKTEPUCTHKAMU GETOHA-MATPHIBI ABISAIOTCS
3HAYCHHS:
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— TIpedenbHBIX OTHOCHTENBHBIX Nedopmaluit 6eToRa-MaTPHIE! IIPH OCEBOM CXKATUH H
PacTHKEHUH (IPH ONHOPOLHOM HAIPSKEHHOM COCTOSHUM OETOHAa-MAaTPHULBL), €y, H &£y ;
— HavalbHOTO MOZYJH YNpPYroctu £, ;
— KoddpdunuenTa (XapakTEPUCTUKH) TION3YIECTH @, ,, ;
- koatduuenta nonepeynoit geopmanun GeroHa-Marpunsl (kodddunuenta Ilyaccona)
Vorps
— koabhduumeHTa IMHeHHON TeMIlepaTypHO# nedopMaLiuy OeTOHAa-MaTpHLBl &, .
5.1.12 3naueHHMs TpENENbHBIX OTHOCHTENBHBIX  AedopmManmii  GeToHa-MaTpHIlbI
NPHHUMAIOT PaBHEIMU:
IPY HEIIPOJOIKUTENBHOM JAEHCTBHE HaIPy3KU
£, = 0,003 - mpu oceBOM CxXaTHH;

£ =0,00015 — npu oceBoM pacTxKEHUY;

TpH IIPOIOKATENBPHOM JCHCTBHM HArpy3kd - o TaGn. 5.6 B 3aBHCHMOCTH OT
OTHOCHTEJIBHOH BIIAXHOCTH OKPYKAIOLIEeH Cpesl.

5.1.13 3HayeHHs HaYaJBHOIO MOIYNS YIPYrocTH OeTOHa-MaTpHUE! NP CXKaTHH M
PacTSXKCHUH [IPHHUMAIOT B 3aBUCHMOCTH OT Kj1acca G6eTOHa-MaTpHIBI [10 IPOYHOCTH Ha CXKaTHE
B cornacho Tabm. 5.4.

IIpu npooonxcumenvnom Oelicmeuu HAZPY3KU 3HAYEHUA HAYATIBHO20 MOOYIA
Oepopmayuii 6emona-mampuysl onpedensaiom no gopmyne:

-_E (5.3)
1+¢b,cr

rme @, — Ko>3QQHUIHEHT noN3ydecTH, MPMHAMAEMBIH coracHo L. 5.1.14.

X3

Tabnuna 5.4
3HayeHus HaYalbHOrO MOYNA YIPYrocTH GETOHa-MATPHIIbI IIPH CKAaTHH M PaCTKEHHH
Beton E,,MIIa'10” , npn Kkiacce GeTOHAa-MaTpPHLE! IO NPOYHOCTH HA CXaTHe
B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Tsoxensli 19,0 | 24,0 | 275 30,0 | 32,5 34,5 36,0 | 37,0 | 38,0 | 39,0 | 39,5
MenkosepRicThiit | 165 | 905 | 225 | 240 | 260 | 275 | 285 | - | - | - | -
TpyIib A

TIpumeyaHHe - FPyTNa MeTKO3epHHCTLIX GETOHOB-MaTpHI1 NpuBeaeHa B 11.2.3 CHull 2.03.01-84"

Tabnuua 5.5
OTHOCHTENbHASA
BJIAXKHOCTb BO3MyXa

3HayeHHs Kod(uIHeHTa TON3YYECTH @ ., IIPH kilacce GETOHA-MATPUIBI Ha CXKaTHE

okpyxatoweii cpenst, % | B10 [ B15| B20 | B25 | B30 [ B35 | B40 | B45 | BSO | BS5 | B60
Buriwe 75 ] 28 124120 |18 | 16 1,5 14 113112 1,1 1,0
40-75 39 134128 |25 123 ] 21 19 | 1,8 | 1,6 1,5 1,4

Huxe 40 56 | 48 | 40 | 36 | 32 | 30 [ 28 | 26 | 24 22 2,0

3
IpumeyaHue ~ OTHOCHTEBLHY!0 BIXKHOCTL BO3MyXa OKpyKarouleH cpeas! npuruMarot no CHull 2.03-01-84
KaK CPe[HIOI0 MECAYHYIO OTHOCHTENBHYIO BIaXXHOCTh Haubollee TEMIOro MecsAua s paioHa
CTPOUTENLCTRA.




Tabnuua 5.6
OtHocuTenbHble AedopMalUi GETOHA-MATPHIILI IPH MPOAOIKMTEIBHOM
OTHOCHTENbHAs BIAXHOCTD NeACTBUM Harpy3ku
BO3/lyXa OKpYy>katolueil cpebl, MpH CKATHH TIPH PaCTHKEHAN
%
010’ | €210’ | €prpeal0’ | €410’ £4210° Ebttoeed 10°
Beoiwe 75 3,0 4,2 2,4 0,21 0,27 0,19
40...75 34 4,8 2.8 0,24 0,31 0,22
Huxe 40 4,0 5,6 34 0,28 0,36 0,26
IMpuMeyaHHe — OTHOCHTENBHYIO BIQXHOCTb BO3MyXa OKpysKarolei cpeap! npuaumaioT no CHull 23-01-84
KaK CPEIHIOI0 MECAYHYIO OTHOCHTENBHYIO BIAXHOCTh HaGoiee TEIoro Mecsaua s paitoHa
CTpPOMTENBCTBA.

5.1.14 3navenus kodbdunmenra momydectv OeTOHA-MATpUlbl ¢, NPUHMMAIOT B

3aBHCHMOCTH OT YCJIOBHI OKpYKarolei cpeibl (OTHOCHTENBHOM BI)KHOCTH BO3/yXa) M KiIacca
Gerona. 3HaueHus koadduLHEeHTa oN3ydecTH GeTOHA-MaTPHULIBI IPUBENEHBI B Tabu. S.5.

5.1.15 3nauenue ko3pduumeHTa nomepeyHod aedopManEH  GeTOHA-MATPHIBI
IOMyCKaeTcs NpHHUMaTh Vv, , =0,2.

5.1.16 3nHaueHne koddpouuEeHTa NHHEHHOH TeMmmepaTypHoi AedopManum GeToHa-
MAaTpHIIBl TpH M3MeHeHHM Temmepatypsl or Muhyc 40°C no mmoc 50°C npuHMMaror
a, =1-10" °C”,

5.1.17 Ilpu HeoGXOOMMOCTH B pacyeTaX XapakTepHCTHKH Gerona-matpuuwl E,, E, u

O,  MOIYyT 3aMCHATBCS COOTBETCTBYIOIUMMH XapakTepucTHKamMu crainedhubpoberoHa,
OIpefieSIIeMBIMH 110 CIeAYIOUHM (hopmynam.
Hauanensit Mofyns ynpyroctd cranepubpobetona £, onpenensercs no ¢popmye:

Enp=E(l—pp)+E py. (5.4)
3naveHus kodddunmenTa nuHelHOM TeMnepaTtypHoll nedopMamuu cranedubpobeTona
@, onupenensercs no Gopmyre:

aﬂ,,=ab,(1—yﬁ)+a,,;tﬁ, (5.5)
rae  «, - kodpduuueHT NUHeHHON TeMmepaTypHOH AedopManuy CTalH, NPHHEMAEMBIH

pasreM 0,000012 npr Temnepatype B Auanasone ot Munyc 40°C zo mmoc 50°C.
B gopmynax 5.4 1 5.5 - u, xoadduuuenT puOPOBOro apMUpPOBAHUS IO OOBEMY.

5.2 APMATYPA

IlokasaTenn kayecTBa apmaTtypbl
5.2.1 Ina ¢ubposoro apmupoBaHus cTanehuOpoOETOHHEIX KOHCTPYKIHI TPUHAMAETCS
cTansHag ¢pubpa pyOneHHas U3 IPOBONOKH, BeiyckaeMast o TY 1221-002-95751815-2009.
5.2.2 Tlpouent ¢pubposoro apMupoBanus no 06veMy 44, (conepxanue GuGPHI B M

cTaneuOpoGETOHHON CMeCH) YKasbIBaeTCs B IPOEKTHOM JOKYMEHTAIlMH HA H3ZEIIHE,
KOHCTPYKIMIO UM COOPY>KEHHUE.

523 CrepxHeBas apMaTypa ISt KOMOHHHPOBAHHOTO apMMpPOBaHUA
cTane@uOpoOETOHHBIX KOHCTPYKIMH, a Takke 3akiafgHble MACTANIH IPHHHAMAIOTCS B
COOTBETCTBHM C pexoMeHaauusmu mi. 5.2.1-5.2.12 CIT 52-101 u pasgenos 2.2.1-2.2.2 CIT 52-
102.



HopmaTuBHBIe ¥ pacdeTHbIE 3HAYEHHS XapaKTepHCTHK GubpoBoi
apMatypsbl (buGps)

Hopmamusnvie 3nauenus npouYHOCMHbBIX XAPAKMEPUCTNUK Pubpol

OCHOBHOl NPOYHOCTHOM XxapakTepHCTHKOH ¢(uOpH! sSBISETCI HOPMATHBHOE 3HAYEHHE
CONPOTHBNEHUS pPacTsXKeHHIO R, , NPUHEMaeMOe B 3aBHCHMOCTH OT BuAa (uGposoi
apMarypsl 1o tabm. 5.7.

VkazaHHas KOHTpOJHpyeMas XapakTepHCTHKa ¢GuOpPBl NPHHAMAETCS B COOTBETCTBHHU C
BBINIEYKa3aHHBIMU TV ¥ rapagtupyercs ¢ BeposTHOCTEIO 0,95.

PacueTHbIe 3HaYeHHs IPOYHOCTHBIX XapaKTePHCTHK GUOPBI
5.2.4 PacyerHoe comporusicHue GUOPHI PACTSXEHMIO Jyis TPEIENBHBIX COCTOSHHUM
MepBoi rpynmel R, OMNpemensercs MYTEM HENEHHs HOPMATHBHOIO CONPOTHBJIEHHS Ha

K03 QHUIHEHT HaleXHOCTH 0 $ubpoBoit apMaType ¥ ,, NMpHBEMEHHbIH B TabN. 5.7.
Tabnuua 5.7

HopMmatusHzle Koatuument HanexxHocTH PacyeTHbIE
CONPOTHBJIEHNA no gpuGpoBo# apMaType ¥, | CONPOTHBIIEHHS
pactsxermo R, , u IpH pACHETe KOHCTPY KWK PacTsHKEHUIO
Ne pacueTHEIe 10 peneTbHBIM ¢pubposoit
0 Bun du6posoi apvaryps! COTPOTHBIIEHHSA COCTOSHHAM apMaTypel
‘ PACTSKEHMIO IS ATA TpENCIEHBIX
n IpeeREHbIX COCTOAHUI
COCTOAHU BTOPO# Iepsoit Bropoii TIepBOH rpymms!
Tpynmbl R/ ser Tpyniibl rpynnel R ’s
MIla MIla
®ubpa craabHas M3 NPOBOJOKH,
oTBevaloIlas TY 1221-002-
95751815-2009 npu nuameTtpe:
1 | ot 0,5MM o 0,8 MM 850 1,05 1,00 810
2 | or0,85 MM 10 1,2 MM 720 1,10 1,00 655
3 | or 1,25 MM j10 1,6 MM 690 1,15 1,00 600

5.2.5 Monyns ynpyrocty cransHoi puGpoBoit apmatypst E |, IPUHAMAETCS PABHBIM:
- 1,9-10° MIla.
5.2.6 TIlpu xomMbuHMpOBaHHOM apMupoBaHHM (cM. mm. 4.1.2; 5.2.3) HOpMaTHBHBIE U
pacyeTHble COMPOTHUBICHUS PACTSDKCHHIO M CXATHIO CTEPXKHEBOU apMarypbl, Ko3hQHUIUEHTHI

ycnoBui paboThl H MOJYJIH YIIPYrOCTH 3TOH apmatrypsl npuauMatotrcs cornacao CIT 52-101 u
CII 52-102.

TlpenBapuTe/bHbIe HANPSJKEHHS CTEP/KHEBOH apMaTypbl pH
KOMOUHHPOBAHHOM APMHPOBAHUH

5.2.7 TlpenBapuTenbHblE HANPSKEHUs CTEPXKHEBOH apMmaTypel o, TPHHHMAIOT He

6onee 0,9R,, s ropsyexaraHol H TEPMOMEXAHHYECKH YIIPOUYHEHHOH! apMaTyphl U He Golee
0.8R,, nns xonoaHONEPOPMUPOBAHHON apMaTypPhl M aPMATyPHEIX KAHATOB.

5.2.8 Ilpu pacyere npenBapHTE/IbHO HAUPSXKCHHBIX KOHCTPYKIMH CICAYET YYUTHIBATH
CHIDKEHHE IIpENBAPHTENBHBIX HANPHKEHHH B CTEP)KHEBOM apMmarype BCHEJCTBHE IOTEPh
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NIPEABAPUTENEHOTO HALPSDKEHHWA JIO Nepefayd YCHIHH HaTsOKeHMS Ha cranedubpobeToH
(mepBBle IOTEPH) U NOCHIE TiepeJadd YCUIIHS HaTsDKeHUs Ha cTanedpubpobeToH (BTOpEIE IIOTEPH).
IlepBrie moTepu mpenBapUIENEHOIO HANPSHKEHHS BKIIOYAIOT HOTEPH OT pElaKcallyM
[IPEOBAPHUTENBHBIX HANPKEHHH B apMaType, OT TEMNEPATypHOTo Iepenaja MpH TepMUYecKoi
06paboTKe KOHCTPYKIMH, OT JedopMaliuy aHkepoB U Aedopmaniu GpopMsl (yIopoB).
Broprie mOTepH IpeBApUTENLHOTO HANPSDKEHHS BKIIOYAIOT NOTEPH OT YCAIKH H
nonsyyectu cranedpubpobeTona.
5.2.9 I[lorepu OT penakcauyy HAUPsHKEHAR apMaTypsl Ao, onpeneNsioT no Gopmynam:
Juist apMatypsl knaccoB A600 — A1000 nmpu cmocobe HaTsHKeHHs:
MEXaHHYECKOM - Ao, =010, —2,0; (5.6)
3MEKTpoTepMUYEcKOM - Ao, = 0,030, ; 3.7
U1 apMatypsl kiaccos Bp1200 — Bpl500, K1400, K1500 npu cnocobe HaTshKeHHS:

o,

MEXaHMYECKOM - Ao, = 0,22 -0l0,,; (5.8)
s,

dNEKTpoTEpMUYecKOM - Ao, = 0,050 ,. 5.9
3nech o, npuHuMaercs 6e3 noreps B Mlla.

[Ipu oTpuuateinbHbIX 3HaYenusx Ao, npuauMant Ao, =0.

IIpu nanuuuu 6ojiee TOYHBIX JAHHBIX O pelaKCallMM apMaTyphl JAOIYCKacTCs NPHHAMATh HHbBIE
3HaYeHHs [I0TEPh OT PEJIaKCALlHH.

5.2.10 Ilotepn Ao, OT TeMIEpaTYpHOIO MNepenana At(“C), OIpeIeNAeMOro Kak
Pa3HOCTh TEMIIEpATyp HATAHYTOH apMaTyphl B 30HE HarpeBa M YCTPOHCTBaA, BOCIIPHHHMAIOLIETO
YCHIIHS HATSOKEHUS IIpH Harpee 6€ToHa, MPHHHMAIOT PaBHBIMH:

Ao, =1,25At (MITa). (5.10)

Ipr OTCYTCTBMH TOMHBIX NAHHBIX IO TEMIIEPaTypHOMY Iie€pemaiy HOMYCKaeTcs NPHHHUMATh
At =65°C.

IMpu Hamuauu 6osee TOYHBIX JAHHBIX O TeMIepaTypHO# 06paGoTke KOHCTPYKIHH JOMyCKaeTCs
IIPHHMMATE HHBIE 3HAYEHHS NOTEPh OT TEMIIEPATYPHOTO Iepenasa.

5.2.11 Tlotepn or nepopMauun cramsHoH Qopmbl  (ymopoB) Ao, npu

HEeOIHOBPEMEHHOM HATsHKEHHH apMaTyphl Ha ¢GopMy onpefensior no gpopmyne:
n-1 Al
Ao-spl = B
2n 1
IIe  n - 4uCIO CTepXKHEH (IpyIn CTepxHEHR), HaTATUBAEMBIX HEOJHOBPEMEHHO;

Al _ cGnuxenne ynopoB N0 THHUH ACHCTBHS YCHITHS HATSKEHHS apMATYDH,
onpezenseMoe U3 pacyera fedopmanuu GopMsr;

1 — paccTosiHHE MeX(Iy HapY)XHBIMH I'PaHSIMH YIIOPOB.

Ipn OTCYTCTBMHM HaHHEIX O KOHCTPYKIIMHM (QOPMBI ¥ TEXHOJIOTMH M3TOTOBIEHHS HOIYCKaeTcs
npHHEMaTh Ao, =30 MIla.

(5.11)

Ipu snexrporepMuyeckoM crocobe HaTsDKEHHS apMaTyphl IOTepH OT AedhopMaunuu HOpMBI He
YYHTHIBAIOTCA.
5.2.12 Tlotepu oT nedpopMalli¥l aHKEPOB HATSKHBIX YCTPOHCTB Ao, ONPENENsIOT Mo
tbopmyne:
_ Al

8oy =K, (5.12)

rae Al _ obxarune AHKEPOB UJIK CMEIICHUE CTCPXKHA B 3A)KHUMaxX aHKEPOB,
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| — paccTosiHHE MeXIY HapyXHBIMH IpaHsIMH YIIOPOB.
Ilpn oTCYTCTBHH HaHHBIX JOmMyckaeTcs MpHHUMATh Al =2MM.
Ipw 35eKTpOTepMHYECKOM CIOCO0e HATSHKEHHs. apMaTyphl IOTepH OT AedopMaliuy aHKepoB He
YUYMTHIBAIOT.
5.2.13 IloTepu ot ycaaxu cTanepubpobetona Ao s onpenemsor mo popmyne:
Aoy =&, 4E,, (5.13)
roe  £ph, - AepopMammm ycamku crane@uOpobeToHa, 3HadYeHHS KOTOPBIX MOXHO
NpHOTHIKEHHO IIPHHUMATH B 3aBHCHMOCTH OT Kilacca 6€TOHa-MaTpHI(b] PaBHBIMH:
0,0002 — nns 6eroHa-MaTpHuBb! K1accoB B35 u Huxe;
0,00025 — nna 6erona-MaTpHub! Kiacca B40;
0,0003 — nna GeTona-MaTpHs! kaccoB B45 u peime.
Jomnyckaercs moTepy oT ycaaku cranedpnbpobeToHa onpenesaTs 6ojee TOYHEIMH METOIaMH.
5.2.14 Torepw ot nonsyyecta cranepudpobeTona Ao, ONPenenstoT o Gopmyne:

Ao 08ap, o .

, (5.14)

sp6 = 2
eapy _yAred (l

1+ oy, 1+ + 0,8¢,,,C,)

red

roe @, - kodbunuent nonsyyecty 6€TOHA-MaTPHIE], NPHHAMAEMBI COTNIACHO II.
5.1.14 nacrosmero CII;

O 4, - Hanpskenus B crane¢puGpoGeToHe Ha YPOBHE LEHTPA TSDKECTH PacCMaTPHBAEMOH
J -OHt rpynmnsl CTEpXHEH HanpsAraeMoi apMaTypHl;

€,, - OKCUEHTDHCHTET yCWMs F, OTHOCHTEIBHO LEHTPA TAXKECTH NPHBEAEHHOTO
IIONIEPEYHOT0 CCYCHHS JIIEMEHTA;

Y, - DAacCTOsHHE MEeXIy LCHTPaMH TSDKECTH CEYEHHS PAcCMaTpUBacMOH TIpYyMIIbI
CTEp)KHEH HalpsAraeMod apMaTypbl ¥ IPABEAECHHOrO IONEPEYHOI0 CEYEHHS DIIEMEHTa;

A,..> 1,.; - COOTBETCTBEHHO IUIOMAAEL NPHBEJCHHOIO CEYEHHMS BIEMEHTa H €€ MOMEHT
HMHEPIUU OTHOCHUTENBHO IIEHTPA TAXKECTH IIPUBEAECHHOTO CEUCHHUS,

H,, - Koabdumuent apmuposanus, pasHblil A, /A, tmne 4 w A, - TnomamH
MIONEPEYHOr0 CEYEHHs, COOTBETCTBEHHO, 3JEMEHTa M pacCMaIpUBacMOM IpYyNIBI CTEepXHEH
HamnpsaracMoi apMarypel.

Ilpu 3TOM 3HaueHMs IIOTEPh IIPEABAPUTENBHOTO HANPSDKEHHS OT TOM3Y4ECTH
crajepubpobeTona Ao, IPHHHMAIOTCS ONpeleNeHHEMHE 110 ¢opmyre 5.14 nacrosunero CIT ¢
YMHOXKEHHEM Ha IOHWXalomm#t Ko3h(QUIHeHT, YyYHTHIBAIOIMM BiusHEE (HOPOBOTO
apMHpPOBaHMs ¥ IPUHAMAEMBIi PaBHBIM

0,95 — mpm 0,005 < Hy, 50,007

0,90 — mpu 0,007 < p, 0,01
0,85 ~mpu 4, > 0,01

JomyckaeTcs morepu OT monsydects cranedubpobeToHa oumpenensTs Goliee TOYHBIMH
MeTONaMH.
Hanpsxenus o, ompeneismoT mo MpaBuiaM pacyeTa YIPYTHX MaTepHANoB, IPHHUMAs

TOPUBCACHHOC CECUCHHME IJICMECHTA, BKIIOYAIOLIEC IVIOIIaau CCYCHHUA CTﬁJ’IC(bI’IGpOGCTOHa U Bcel
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[IPOJIOBHOM apMaTypsl (HampsAraeModl M HeHampsraeMod) ¢ Ko3(pQHIHEHTOM IpHUBEeAEHHS

E
apMaTyphl K cTanepudpobeTony o = E“—, cormiacHo 1. 5.2.16.
N
5.2.15 TlonHBle 3HaueHHUs HEPBBIX IIOTEPh HpEABAPHTEIBHOIO HANPSIKEHHA apMaTyphl

(mo mm. 5.2.9-5.2.12) onpenesnstoT no Gopmyie:
1=4

Ac,,, =D Ad,,, (5.15)
=1

TAe i - HOMEp MOTEPh IIPEABAPHUTENLHOTO HAPAKEHHS.
VYcunue npeapapurensHoro 06xarus craregubpobeToHa ¢ yueToM NepBhIX MOTePh PaBHO:
P(l) = Z (Aspjgsp(l)J )’ (5~ 16)
J

rIe Aw H Oy,

HanpﬂraeMoﬁ apMatypsl B CE€YCHHUHU JJIEMEHTa U NPpEABApUTEIBHOE HANPAXKECHHUE B Ipynmne ¢
YYETOM TIEPBBIX HOTEPH
Ty = s -Ac

- COOTBETCTBEHHO IUIOINALb CEYEHHMA j-0H TIpynmel CTEpXHEH

sp(l)y
3I(CCB o - HavyaJIbHOE IPEJBAPHTCIIPHOC HANPSIKEHHE pacCMaTpHBAEMOH IpyInbl CTE YKHEH
bpy

apMaTypHl.
IlonHble 3HaYeHNA NEPBBIX H BTOPHIX NOTEPh NpeIBAPHTEILHOTO HAMPSXKEHU apMaTyphl
(1o nn1.5.2.9-5.2.14) onpenensior no popmyIe:

1=6

AC ) = ZAO‘,},‘ . (5.17)
=1
VYcunue B HanpAraeMoi apMarype ¢ y4eToM MOJNHEBIX MOTeph PaBHO:
Foy = Z (Aw O p(2)s ) (5.18)
J

THE Oy, =0y ~A0uq),-
Ilpa npoexTMPOBAaHHK KOHCTPYKIMI IIOJHEIE CYMMApHEIE [IOTEPH O, ,), CIEAyET IPHHAMATH He
menee 100 MITa.

IIpu onpepeneHun ycunus NpeABapHTENLHOTO o0xartus cranedpudpodbetona P ¢ yuetoMm
IIOJIHBIX MOTEPh HANPSOHKEHHH ClefyeT YUUTHIBATh COKMMAIOLIHE HAIPsDKEHHs B HEHANPATaeMO#t
apMaType, YHCIEHHO paBHble CyMMe IOTEPh OT YCAfKH M ION3ydyecTH crane¢ubpobeToHa Ha
YPOBHE 3TOH apMaTyphl.

5.2.16 IlpenpaputenbHrle HanpsokeHus B cranegubpobeTone o ,, NpH nepefade yCUIHA
OPEABAPHUTENLHOrO 00Xatus Fy), ONPENEISeMOro C y4eToM MepBBIX HOTEPh, HE HOJDKHBI
IPEeBHIATE © €CJIH HANpPHKCHHS YMEHBLINAIOTCSA HIIM HE M3MEHAIOTCS IIPH AEHCTBHH BHELIHHX
Harpy3ok - 0,9R,,; eciii HalpPKCHHUS YBENHMIMBAIOTCS NMPH ACHCTBMM BHEIIHHX HArpy3oK -
0,7R,, .

Hanpsokenus B cTae¢pubpobeTone g ;, OIpeAensioT o popmyie:

_fo + Piyeopy + M
w Ared I Irad

rme  F,, - ycuiue npeiBapHTENHHOTO O0KATHS C YYETOM IEPBHIX IOTEPH;

, (5.19)

red

M - marubaromui MOMEHT OT BHEIUHEH Harpy3ku, ACHCTBYIONMA B CTainu OOKaTwhs
(coOCTBEHHEIHN BeC 3NEMEHTA);
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€,, - OIKCUCHTPHCHUTET YCWIHA F; OTHOCHTENBHO LEHTPAa TSKECTH MPUBENEHHOrO
[ONEPEYHOrO CEYECHHUS JJIEMEHTa,;
Y - PacCTOsIHHE OT LIEHTPA TSXKECTH CEUEHHS IO pacCMaTPHBAaEMOr0 BOJIOKHA.
5.2.17 Anuey 30HHI nepeaun MpeaBapUTEILHOIO HANIPSDKEHHA Ha cTaneduOpobeToH Mt
apMaTypbl 6€3 JOMONHUTENBHBIX aHKEPYIOIHX YCTPOHCTB ONpENeNsoT 110 GopMyIe:
O'WA‘

I =—22 (5.20)

Rb(mdu.)
Ho He MeHee 10d, u 200 MM, a 1 apMaTypHEIX KaHaToB He MeHee 300 MMm.
B dopmyne (5.15):

O,, - TpelBapHTENbHOE HAMpPSHKEHHE B HANPATaeMOH apMaType C y4eToM MEPBBIX
noteps (cMm.o. 5.2.15);

R,,.; - COIPOTUBIIEHME CLEIVICHHS HAIpAraeMoi apMaTypsl co ctanepubpobeToHOM,
OTBEHalolllee IePefaTOYHOM NPOYHOCTH cTanedubpoGeToHa U ONpeAeNsieMOe COrIacHO
yka3aHui . 8.3.25;

A, , u, - COOTBETCTBEHHO ILIOLIANDb ¥ IEPUMETP CTEPHKHSI apMaTyphIL.

Ilepenauy mpenBapuMTENBHOTO HANpPSHKEHHMS C  apMaTypel Ha  craneduOpobeTon
PEKOMEHIYETCS OCYILECTBIATH IUIABHO.

6. PACYET 3JIEMEHTOB CTAJIE@UBPOBETOHHBIX
KOHCTPYKIUH 11O NPEAEJBHBIM COCTOSTHUSIM
HEPBOM I'PYIIIIBI

6.1 OBIIHE ITOJIOXKEHUA

6.1.1 CranednbpoGeToHHbe 3MEMEHTH PACCYMTHIBAIOT MO MPOYHOCTH Ha AeiicTBHe
H3rubalouX MOMEHTOB, IPOJOJIBHEIX M ITONEPEYHBIX CHJI, KPYTSAIIUX MOMEHTOB M Ha MECTHOE
JeHCTBHE HArpy3Ku (MECTHOE C)KATHE, IPOJABIUBAHMUE).

6.1.2 Tlpm pacuere craneduOpoGETOHHEIX KOHCTPYKIMH 110 MPOYHOCTH, OHH
paccMaTpHBAIOTCS Kak jxene300eToHHBIe ¢ GUOpoBOl apMaTypoli, paBHOMEPHO paclipeeeHHOM
1o BceMy 06beMy (CEYEHHIO).

6.1.3 Pacuet no mpouHocTH cTas1eubpoOeTOHHBIX KOHCTPYKIHH IIPOU3BOXUTCS 1O
HpeNeNbHBIM YCHIIHAM C YYETOM BHa apMHPOBaHUs — GuOpoBOro win KOMOMHHPOBAHHOTO (CM.
m. 4.1.2).

6.1.4 PacueT mnpenBapHTENbHO HAIPSDKEHHBIX 3JIEMCHTOB IIPOM3BOAAT AJIA CTaluH
3KCIUTyaTalMM Ha JeHCTBHE H3rHOarIMX MOMEHTOB M IONEPEYHBIX CHJI OT BHEIIHUX Harpy3ok
M A CTaguM IIpefBapuUTENbHOTO OOXaTHS Ha AEHCTBME YCHIME OT IperBapHUTEIBHOIO
HAaTHKEHUSA apMaTyphl 4 YCHIIHH OT BHEIIHUX HArpy3oK, AEHCTBYIOIMX B CTaquy 00xaTus.

6.1.5 PacueT npeaHaNpsKeHHBIX CTAleQUOPOOETOHHEIX JIEMEHTOB B CTaJuH 00xaTHs
HPOM3BOJAT KaK IIPH BHELEHTPEHHOM CXKAaTHH YCHIIHEM IIPEIBAPUTENBHOrO 00KaTH B
IIPENENIBHOM COCTOSHHM COrIacHo 1. 6.3.2.

6.1.6 ITpu pacueTe npeABapUTENILHO HANPSKEHHBIX cTanehUOpOoOETOHHEIX 3IEMEHTOB IO
IIPOYHOCTH CJIEAYET yYUTHIBATH BO3MOXKHBIE OTKIIOHEHHMS NIPEIBAPUTENBHOI0 HAIPSOKEHUS,

OTIPeENISeMOTO COTNIACHO 1. 5.2.15, IyTeM yMHOXKEHHUS 3HAUYeHU# o, (W1 yCutus o6xaTus
P ) [s paccMaTpuBaemMoro j -ro CTEPXKHs WA IPYIIIIB! CTEPKHEH HANPATaeMOH apMaTyphl Ha
koadduument y,, .

3uayenns KoapuiyeHTa ¥, IPUHAMAIOT PABHBIMH:



0,9 — mpu 6aronpuATHOM BIHSHHM [IPEIBAPUTENLHOTO HAPSIKEHN,
1,1 — npu He6naronpHsATHOM BJIMSHHH NPEABAPUTENHHOIO HANIPSKEHUS.

6.2 PACUET IO ITIPOYHOCTH CTAJIE@UBPOBETOHHBIX
9JJEMEHTOB HA JEMCTBUE U3TrHBAIOIIINX MOMEHTOB U
IMPOJOJIBHBIX CHJI

Oo6mmue nosokeHus

6.2.1 Pacuer mo mpoyHocTH cTanehUOPOOETOHHBIX 3JIEMEHTOB TIPH AeHCTBHH
M3rubarouX MOMEHTOB U IIPOJOJBHBIX CHIT (BHELEHTPEHHOE CXKATHE WIIH PACTSDKEHHE) CIeAyeT
[POU3BOAMTSH AN CEYeHH I, HOPMATBHBIX K HX NPORONBHOMN OCH.

PacueT o nMpoYHOCTH HOPMANBHBIX cedeHU cTanepnGpoOeTOHHBIX INEMEHTOB CleAyeT
[IPOM3BOAUTEL Ha OCHOBE NPENENBHBIX YCHIIHIA.

Pacyer mo mnpouHOCTH CTaneduOpOOETOHHBIX SMEMEHTOB HA ACHCTBHE KPYTSIHX
MOMEHTOB  JONYCKAaeTCs  IPOM3BONMTE U  CTalePUOpPOGETOHHBIX  JJIEMEHTOB ¢
KOMOMHHMPOBaHHBIM apMHUpPOBAHHEM HA OCHOBE IIOJIOXKEHHH M IO aHAIOTMH C pacyeToM
xene300eTOHHBIX AIIEMEHTOB 110 Il 6.2.36-6.2.41 CIT 52-101.

6.2.2 TIpu pacyere BHEUEHTPEHHO CXKAaTBIX CTalehHOPOOETOHHEIX 3IEMEHTOB ClEAyeT
YYHTBIBaTh BIMAHHE NMporuba Ha HX HECYINYIO CIOCOGHOCTB, KaK IIpaBiiIO, IyTeM pacuera
KOHCTPYKUME 0 nedOpMHPOBAHHOM cXeEMe.

Jonyckaercs NpPOM3BOAMTh pacyeT KOHCTPYKIMH N0 HenedOpMHPOBAHHOM cxeMe,

/
YYHTEIBas TpH Tu6KoCTM —->14 pnusgeme nporuba 371eMEHTa Ha ero IPOYHOCTh, IYTEM
i

YMHOEHHSI Ha4aIbHOTO 3KCHEHTPHCHTETA e, Ha KOI(QOGUIHEHT 77, ONpeaenseMblii COrIacHo 1.
6.2.26.

623 Jlna crane¢pubpobETOHHBIX 3TEMEHTOB, Y KOTOPHIX NpeJieNbHOE YCHIHE IIO
MPOYHOCTH OKAa3bIBAaE€TCH MEHBINE NPENCTBHOTO YCHIHS Nno obpasoBanuio TpemuH (m. 7.2.6),
IUIOLIAZlb CEYEHHs NpOJAONBHOH apMaryphl HO/DKHAa OBITH yBENWYEHAa IO CpaBHEHHIO C
TpebyeMoit M3 pacueTa IO DNPOYHOCTH HE MeEHee 4YeM Ha 15% HIM COOTBETCTBOBATb
IpeaeNbHOMY YCHIIHIO IO 06pa30BaHHIO TPEINHH.

Pacuer no MPOYHOCTH HOPMAJILHBIX ceveHuit mo npeaeabHbIM yCHIHAM.

6.2.4 IlpenenpHslc YCHNHS B CEYEHAM, HOPMaIbHOM K NPOJONLHOH OCH 3JIEMEHTA,
CJIEfyeT ONpeeNsATh UCXOAS U3 CIEAYIOLIMX IIPEATOCHLUIOK:

- COmpoTHBJIeHHE CTaneGuUOpoOETOHA PaCTAKEHMIO IPEACTABIAETCH HANPSHKEHHAMH,
paBHBIMH R, W DaBHOMEDHO pacnpe/ie/IEHHBIMHU N0 PACTAHYTOH 30He cTaneduopobGeTona;

- conpoTuBicHHE cTanehHOpoGETOHA CXKATHIO NPEACTaBSETCS HANPSHKCHUIMH,
paBHBIMH R, W PaBHOMEPHO paclpeJeCHHBIMH 10 CXKaToH 30HE cTancuopobeToHa;

- gepopmanuy (HaNpsOKEHUs) B apMarype ONpPENENsiOT B 3aBUCHMMOCTH OT BBICOTHI
c)kaToli 30HbI cTanepubpobeToHa;

- PACTATMBAIOLUIME HANpsOKEHWS B CTEPXKHEBOM apMaType HpHHHMAIOT He O6oiee
PacCYETHOTO COIIPOTHBIIEHHS PACTAXKEHHUIO R, ;

- CKMMAIOLIKE HANpsHKEHHS B CTEPXKHEBOH apMaType NpHHUMAIOT He fosiee pacueTHOro
COTIPOTHBIIEHHS CXATHIO R, .

JomyckaeTcs IpHHAMATh /IS PACTSHYTOH apMaTypBl C YCIOBHBEIM HPEAETIOM TEKY4YeCTH
HanpspkeHus Belme R, , Ho He Gonee 1,1 R, B 3aBHCHMOCTH OT cooTHouIeHus & u &, (1.6.2.15).



6.2.5 Pacuerble conpoTuBneHus cranedudpobeTona cxatuio R, M PacTsKeHuo R,
OTIPENIENAOTCS. B 3aBUCMMOCTH OT KjacCa IO NPOYHOCTH Ha CxaTHe OeTOHa-MaTpHIBbI,
FEOMETPHH U Pa3MEpOB CEUEHUs 31eMEHTa B COOTBETCTBHUH ¢ I11.6.2.6-6.2.12 HacTosmux PTM.

6.2.6 Ilpu onpenenennn R, pasmuYaroTCs 1BA CIyHas:

IlepBoiit ciryyait: CONPOTHBIEHHE PACTHKEHHIO cTanedubpobeToHa HCYepUbIBAETCS U3-3a

o0pbiBa HEKOTOPOIo KONu4YecTBa GUOP M BBIIEPIHBaHHS OCTAIBHBIX, YTO ONpeAeNdercs
yCIIOBUHEM:

?
0, <L

f.an 7; 6.1)
Bropo# cirydait: CONPOTHBIEHHE PacTsHKEHMIO cTalnedubpobeToHa HeuepnsIBaeTes H3-3a
BBIIEPIMBaHMA M3 OCTOHA yclmoBHO BceXx (Gubp, 4YTO ONpeAenseTcs  yCJIOBHEM:
L
0, mz=L. (6.2)
2
B ¢opmynax (6.1) u (6.2) I, ,, - nmuna 3anenxu Gubpe B 6eTone, obecneynBaloIiad €€ pasphis
IIPY BBIAEPrUBaHUH, Opeaensemas mo popMmye:
_ '7 i df R/,Mt’

£, =——"—, 6.3
Jran Rb,.\er ( )

rae  d, - anametp ucnonszyemolt Gubpsl, Mu;
R, . — HOpMaTHBHOE CONPOTHBIEHHE PacTKEHHIO Gubp, (MIla);

ny, - KO3 OUIMEHT, yYUTHIBAIOIIMI aHKEPOBKY GUGPEI U IPHHUMAEMEIH PABHEIM:
1,00 — nns ¢ubper trna OJIT;
0,95 - mng dubper Tuna GJIIT ;
0,85 - mna pubpsr Tuna GJIIA,
0,80 — mna ¢ubper Tuna OB npu nuametpe d, > 0,8 mm
0,75 — nns ¢pubper Tuna OB npu nuamerpe d, < 0,8mum .

[Ipu npoexTHpoBaHuy d, ,,, IPHHUMAETCS PaBHBIM:
d,,..=L13S,, (6.4)

rze S, - IIomans HOMHHATEHOTO OTIEPEYHOTO cedeHus GUOPEL, onpeaenseMast Ho ee

HOMUHANBHBIM pa3MepaM, IPHHUMAEMBIM 110 COOTBeTCTBYIOMMM TV,
6.2.7 Ecmu uMeer MecTo HEpBHIN ClTyyall HCUepIaHHs CONPOTHBIICHHSA DPAaCTIXKEHHIO
cranedubpobeToHa, To BeNMuUHA R ,, ompenelsercs 1o gopmyie:

!
fan
Ry =m| K kb p R, (1- ? )+0,1Rb(0,8~,/2,u,v -0,005) {, (6.5)
roe  m; — KO3QOuIHEHT ycnoBuii pabOTHI, NpHHMMaeMbIH pasHeM 1,0 mwis GuUOpEI

muamerpoM d, 2 09mm u 1,1 — nns dubpe1 quamerpoM d, < 0,8mm .
! !

K, — KOY)OHIUHEHT OpHEeHTAaUWW, YMWTHIBAIOIUI oOpueHTanm©> ¢GUOp B ob6BeMe

9IeMEHTa B 3aBHCUMOCTH OT COOTHOINEHHS DPa3MEPOB CEYEHHS IEMEeHTa M MIMHBI (GHUOpEL,
NpUHUMaeMBIH o Tab. 6.1;

#,, — k03duumenT Gubpororo apMHpoBanus 1Mo 06BeMy;

K, -—xo3thdunuent, onpeaenseMslii no gopmyne:

Ky = 1-(1,2-80u,), 66)
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Tabnua 6.1
3HaveHHe K, B 3aBHCHMOCTH OT Pa3MEpOB CEYEHHS PacTAHYTOro 3JieMeNTa Nph:
hie, b/,
0,5 1 2 3 5 10 20 Bosee 20
0,2 0,98 0,93 0,78 0,732 0,695 0,665 0,651 0,637
0,4 0,97 0,92 0,77 0,724 0,686 0,658 0,642 0,628
0,6 - 0,91 0,76 0,718 0,681 0,653 0,638 0,624
0,8 - 0,90 0,75 0,707 0,671 0,643 0,628 0,615
1,0 - - 0,73 0,687 0,652 0,624 0,610 0,597
1,5 - - 0,69 0,649 0,615 0,589 0,577 0,564
2 - - 0,67 0,630 0,597 0,573 0,559 0,548
3 - - - 0,612 0,580 0,556 0,543 0,532
5 - - - - 0,556 0,543 0,530 0,519
10 - - - - - 0,533 0,520 0,510
20 - - - - - - 0,516 0,505
BoJiee 20 - - - - - - - 0,5

b ¥ h — cOOTBETCTBEHHO, GONbIINH ¥ MEHBIIHH pa3Mepbl CEYEHHS d/IeMeHTa (MIIH €T0 4acTH),
NepNeHANKYNAPHOro K HaNpapeHUIO BHEINHETO PacTArMBAIOLIErO YCHIHS.

6.2.8 Ecin uMeer MeCTO BTOpOH Cily4yall HCYEpNaHHS COMPOTHBIEHHS DPAaCTSHKEHMIO
cranedubpobeTona BenuuuHa R, onpenensercs mo Gopmymne:

kazr:u/ve f/

Ry = myR,(K; +0,08~0,54,), 6.7

!

ﬂfd/,red
roe  m, — ko3dbduuMeHT ycnoBuit paboThl, npuHHMaeMblii paBHRIM 1,0 s GHOpPH
nuameTpoM d, < 0.8mm; 1,1 — ans ¢uGpsl nuametpom d, > 0.8mm.

6.2.9 3HaueHus Ko3QOUUMEHTOB m, M m, B ClydYasX DPUMEHEHUS NPOrPECCHBHBIX
TEXHONIOTHH MOryT OBITh YTOUHEHB! TOCNHE SKCIEPHMEHTAIBHOTO OOOCHOBAHHS B
COOTBETCTBYIOLIEM IOPSAKE.

6.2.10 PacueTnoe conporuBieHHe CxaTHio cranegubpoberona R, onpenmensercs B

3aBUCHMOCTH OT KJIacca [0 IIPOYHOCTH Ha C)KaTHe GeTOHa-MaTpuIbl, BUAa H pasMepoB Guobpsl,
TeOMETPHM M pa3sMEpOB CedeHHs deMeHTa. [Ipu 3TOM y4uTHIBaeTcs TONBKO paGora ¢ubp,
OPHEHTHPOBAaHHBIX HOPMAIbHO K HAMpPABJICHHIO BHEIIHEr0 CXAMAOETO YCUIMS M
ynoieTBopstomux ycnosuro (6.1) n. 6.2.6 nacrosmux PTM.

Bennuuna R, ompenensercs mo gopmyie:

R, =R, +(xip, 1 R,), (6.8)
rae K, — KO3QQHIHMEHT, yJIuTHIBAIOIUMIA paboTy ¢uOp B CedYCHHH, IEPIEHIUKYIAPHOM
HAaIIpaBJIEHHUIO BHEIIHETO CXXUMAIOLIETO YCHIINA H IPUHMMAaEMBIi mo Ta61.6.2;
9, - xodpduument 5hPEKTHBHOCTH KOCBEHHOTO apMMpoBaHHs (uGpammy,
BBIYKCIISIEMEIT IO opMyne:
5+L
== 6.9
ProTvase ©9)
kiu R
rpe  L=-tErls (6.10)

R,
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6.2.11 Ilpu pacyeTe KOHCTPYKUMH IS OIpefeleHHs BenuduH R, wu R,

KO3bPHLIHEHTH K, H K, IPUHAMAIOTCS, COOTBETCTBEHHO, 110 Tabi. 6.1 ¥ 6.2 pasIHuiHBIM IS
OTHACIBHBIX HACTEH CEYeHMsA pacCUUTBIBAEMOI0 3JIEMEHTa (BEpXHEW IOJIKH, HIDKHEH IIOJKH,
CTEHKH, pebpa M T.II.) B 3aBUCUMOCTH OT COOTHOLIEHHUS HX Pa3MepOB ¥ IIHHB! GUOPEIL.

6.2.12 TIpu pacdere nmo npouHocTH craneduOpoOETOHHBIX KOHCTPYKIME (GuOpOBYIO
apMaTypy CieoyeT NIpHHMMAarb DPaBHOMEDHO paCHpEACIIEHHONM II0 CEeYEHHIO 3JIEMEHTa C
K03 QUIHEHTOM IIPUBEICHHOIO apMUPOBAHMU 110 IIJIOIIAH, ONpeaesieMbIM 0 GopMyiam:

L1 PACTAHYTOH 30HEI

Hpo = HpKes (6.11)
OIS CYKaTOH 30HEI
qua = /uva: > (612)

Tae U, H y}a - k03 dhuIMenTE PUOGPOBOro apMUPOBAHMUS 110 ILTOLIANH,
Uy, - koodduiment GubpoBoro apMUpPOBaHHUS 110 06BeMY,

K, H K, KodDOUIMEHTH, NpUHUMaeMEIE COOTBETCTBEHHO mo Tabm. 6.1 um 6.2

or

Hactosdumx PTM.
Tabnuma 6.2
3HaquHe Kn B 3aBHCHMOCTH OT paamepos CEYEHHS CKATOro 3JIeMeHTa NpH:
Iy, , b/,
0,5 1 2 3 5 10 20 Bonee 20
0,2 0,126 0,263 0,449 0,511 0,560 0,597 0,616 0,636
0,4 0,122 0,259 0,444 0,506 0,555 0,591 0,610 0,629
0,6 0,122 0,257 0,441 0,502 0,551 0,589 0,606 0,624
0,8 0,122 0,253 0,429 0,494 0,542 0,578 0,596 0,614
1,0 0,118 0,247 0,422 0,480 0,527 0,563 0,580 0,597
1,5 0,110 0,232 0,399 0,454 0,498 0,531 0,548 0,565
2,0 0,110 0,226 0,387 0,440 0,484 0,517 0,532 0,549
3 0,105 0,219 0,375 0,428 0,470 0,510 0,517 0,532
5 0,1 0,214 0,367 0,418 0,458 0,490 0,504 0,520
10 0,1 0,210 0,360 0,410 0,449 0,481 0,495 0,510
20 0,1 0,297 0,356 0,406 0,446 0,475 0,490 0,505
boaee 20 0,1 0,205 0,353 0,401 0,442 0,470 0,485 0,5

b 1 h — cooTBeTCTBEHHO, GONBIINHA H MEHBIIHI pa3Mephl CEICHAS EMEHTA (WIH €ro 4acTH), epIeHAHKYIAPHOTO
K HanpaBJICHAIO BHEUIHErO COKHUMAIOLIET0 YCHIIHA.

6.2.13 Ilpu pacyere npouyHOCTH cTaNeHOPOOETOHHBIX KOHCTPYKIHI BeIHYHHbI
pacyeTHBIX CONPOTHMBIECHUH NPUHUMAIOTCA U COCTAaBIAIOIIMX YacTed IONEPEYHOro CEYECHHS

anementa R, ,, R, , R, (anamnonkn), R, ,, R,, (u11 peGpa wm crenku) u R, ., R, ,
(ans KOJBLEBOrO ceuyeHHs) M onpeaenssiorcs mo mm. 6.2.7-6.2.11 macrosmux PTM ¢
HCTIONIb30BaHHEM B opMyiax (6.5)-(6.8) kosddunmentos opueHTayu i1 COOTBETCTBYIOLIMX
HacTedl CeyeHus: K, , — I CKATOH MOJKH;, K, , - JUIA PacTAHYTOd HOJKH; K, , — Ul

PaCTAHYTOH 30HBI ceueHMA pebpa MM CTEHKH; K,, — JUIS CXKATOH 30HEI CedyeHHs peGpa HiH

CTCHKH, K H X, , - A COOTBETCTBEHHO paCTSIH)’TOﬁ H C)KAaTOH 30H KOJIBIIEBOTO CEYCHUS.

or,r
6.2.14 Pacuer mno NPOYHOCTH HOPMANBHBIX CEYEHHI ClieAyeT TPOH3BOIHTEL B
3aBHCHUMOCTH OT COOTHOLIEHHS MEXAY 3HAU€HHEM OTHOCHTEJIFHOM BBICOTHI CXKATOH 30HBI

x o
cranebubpoberona & = OTpeleNsieMbIM M3 COOTBETCTBYIOIIMX YCIOBHH paBHOBECHS, H

3HAYCHHUCM Fp&HH‘IHOﬁ OTHOCUTENIBHON BBICOTHI CXKATOH 30HBI f rs IIPH KOTOPOM HNpPEeNCIbHOE
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COCTOSHHE 3JIeMEHTa HacTylmaeT ONHOBPEMEHHO C MOCTH)KEHHEM B pDacTAHYTOH apMarype
HAIIPSKCHUA, PABHOTO PacieTHOMY COIIPOTHBIEHHIO R .

6.2.15 3ragenue &, onpeme/sIIOT O GopMyIe:

§R=——;—w——, (6.13)
1+ 1~ 2
Lo} 1,1

seu

roe @ - XxapaKTEpUCTHKA CXKATOH 30HbI cTanedpubpobeToHa, onpeaenieMas 1o GopMye:

o =a~0,008R,, (6.14)
rae o - K03)OHIMEHT, IPHHIMAeMBbIH paBHEIM 1715t 6€TOHA-MATPHIIBL:
;00 (o) o JUR PO 0,85

TSDKENIOr0, TOABEPIHYTOI0
aBTOK/TaBHOM 06paboTke

H MEJIKO3€pHHUCTOrO IPYIIBEL A ....... 0,80

R, - 8 MIla;

o, - HapshkeHHe B apmatype, MIla, npuHuMaeMoe U1 apMaTyphl KIacCoB:
A240, A300, A400,B500 .......ccoveeennnnnns oq =R, -0,
A600, AB00, A1000 ...cevvvvvveviiieinenn, op =R, +500~0,-A0,;
ot Bp1200 no Bp1500, K1400 1 K1500 ...... oy =R, +500-0,,

rae R, - pacyeTHOe CONpPOTHBICHME apMaTyphl DacTSDKEHHIO, IPHHHMAaeMOE C Y4eToM
COOTBETCTBYIOIETO KO3 PUIIHEHTa HANEKHOCTH IO apMaType ¥, IPHHAMAaeMHEIX 1o 1. 2.2.2.2
CII 52-102;

O, - TPENBAPHTENHHOE HAPSHKEHHE B apMAaType C y4ETOM BCEX MOTepb H 7, = 0,9 ;
Ac,, - cmn. 5.1.15 nactosmmx PTM;
O, - TIPENCTBHOE HAPSKEHHE B ApMATYPE CXKATOH 30HBI, IPHHEMAEMOE sl

KOHCTPYKIMiX H3 TSKEJIOro M MeNKo3epHHCTOro crasiehnbpoberona papasiM 500 MITa. Tlpu
pacueTe 3NEMEHTOB B CTa[uK 06XKaTHs 3HaYeHue o, , = 350 MIla.

6.2.16 [lns HampsracMo$ apMaTyphbl, pPacrlONIOKEHHOH B CXKarodl 30HE, pacueTHOEe
CONPOTHBNEHHAE cXaTuio R, (mm. 6.2.18 u 6.2.19) noipkHO GBITE 3aMEHEHO HANPSKEHHEM O,

PaBHBIM:
500 — a;p - TIpu y4eTe Kodpuuuenta ycnosuii pabotsl 6eTona y,;, =0,9 (1. 5.1.10);
400—o, - npu , =10.

3neck 500 u 400 — B MITa.

3HavyeHus o ;p onpeznensior ¢ koaddurmentom y,, =11.

Bo Bcex cnyuasix HanpsbkeHHe O, NPHHHMAIOT He Gonee R, .

6.2.17 Ilpu pacueTe BHEUCHTPEHHO CXATHIX JKele300eTOHHEIX JJIEMEHTOB B Ha4allbHOM
9KCUEHTPHCUTETE MPUIIOKECHHUS IIPOJONBHOM CHIBL e, CICQyeT YUHTBIBATh  Cy4alHBIH

9KCUEHTPHCHTET €, , IPUHUMaeMBIi 1o 1. 4.2.6, HacTosmux PTM.

Pacuer u3rnbaemMuIx 3j1eMenTOB
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6.2.18 Pacyer 1o NpoYHOCTH CeUEeHHUH M3rHOaeMBIX 3JIEMEHTOB IPOU3BOAAT U3 YCIOBHS
M<M (6.15)

roe M, — npenenbHbId H3rHOAIOWMI MOMEHT, KOTOPBIH MOXeT OBITh BOCIIPHHAT CEYSHHEM

ult ®

dIeMeHTa.
6.2.19 3mayemme M, 18 merubaeMeIx  cTanedubpoOSTOHHBIX  3NIEMEHTOB

X
IPAMOYTONBHOLO CEYEHHUS TIPH & = M < &y ompenensior o dhopmyre:

pu GuOpoBOM apMupoBaHuy (cM. 1. 4.1.2), puc. 6.1

M, =R, bx0,5k (6.16)
[pH 3TOM BBICOTY CXATo 30HBl X ONpPEAEIIIOT o hopMyie:
R,k
X = =t (6.17)
R,+R ey

IIpu KOMOMHHPOBAHHOM apMUpOBaHuy (cM. II. 4.1.2), puc. 6.2

M,, = R,bx(h ——;——a) +R A (h—da —a)- Ry b(h- x)(h ; x - aj ; (6.18)
TIIPHA 3TOM BEBICOTY CXaToH 30HBI X ONIPEAC/IAIOT U3 YCIOBUS!
R A, +R,bx=R,bh-x)+R.A,. (6.19)
R
R bx
X — X
0,5h
M h
RvtAt

Rt b l

Pucynok 6.1 - Cxema ycunuit ¥ 3rmopa HanpspkeHHMH B ce4eHHH, HOPMAIBHOM K
npononbHoO# ocu n3ruGaemoro cranedubpobeToHHOro 3neMeHTa
HPAMOYTO/IBHOTO CEeYeHHs, IPH €ro pacyere Mo NpoyHocTy (npu pubposoM
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1
a' _“l A's
_1_ AN R RscA's —
N— \ . b
Il! RbAc X
\\ ————
|
M \ h
———] RmtAt
———»
1 —
i ] A
‘ —1 RsAs * e
a Rt
j L b
PucyHok 6.2

- CxeMa ycuiui ¥ 31mopa HanpshKeHUi B Ce4eHUH, HOPMAIBHOM K IIPOAOJBLHOM
ocy mrubaemoro cranepuGpo6eTOHHOro 371eMERTa NPAMOYTONBHOTO CeYeHMs,

TIpH €ro pacdere 10 NPOYHOCTH (NP KOMOMHUPOBAaHHOM apMUPOBaHMK)
1 — cTepXHeBas apMaTypa

B ¢opmynax storo myHkrta ¥ 1. 6.2.20 oGo3HaveHHs Iomaneit cedemus A, u A,

OTHOCATCS KaK K HalpAraeMo, Tak ¥ K HEHaIpsAraeMo# apmarype.
6.2.20 3nauenne M,, 14 H3rnbGacMBIX 31E€MEHTOB, MMEIOMINX MOJKY B CXKATOH 30HE

b
(TaBpOBEle M JIBYTaBpOBLIE ce4eHHs) NHpH & = Z <&, ompenensior B 3aBHCUMOCTH OT
HOJIO)KEHHS! TPAHUIIBI C)KATON 30HBL

€CJIM TPaHHIa IPOXOJHMT B Nojke (puc. 6.3a), T.e. coOMOnaeTCA yCIOBHE:

RA +R, bt , +R, bt <R, bt +R A,

(6.20)
3Ha4eHHe M, OmpeessoT no 11.6.2.18 KaK JyIs IPSMOYTONbHOTO CEYEH s MPUHOR b, ;
a)
a \ ) d i
} \‘\ Rt RscA's J - ]
\ X Eib,f‘A'fc
\
M .\ Revtw RivtwAwt
‘ RevifAr
¥ RoAs
a | Reot,f

0)
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Pucynok 6.3

- CxeMa pacTipefie/IeHHs YCHINH ¥ 3IIopa HanpsKeHUH B CEYEHMAX, HOPMABHBIX K
TIPOJIONBHOM OCH M3rHGaEMOro 31eMeHTa IBYTaBPOBOTO CEYeHHs NIpH
KOMGMHMPOBAaHHOM apMUPOBAHHK

a)—1mpu X .<_tl/-;6)—npn x >t'/‘;
1 — cTepxHeBas apMaTypa

€cIM IpaHHMIa NpoxXomuT B pebpe (puc. 6.36), T.e. ycnoue (6.20) He cobmomaercs,
3HaueHne M, ONpeensioT no opmyne:

M, =R, 1,6, (h-a-05)+ R, b1, (h a- r,—%]uz A(h-a -a)-

€778

6.21)
t, I,~a
-R, bt, h—a—x——z— =Ry, bt 7 p
TIPH 3TOM BBICOTY CXaTok 30HHI cTanepubpobeToHa X ONpeneNsioT H3 YCIOBHS
R A +R, b, +R, bt =R, St + R, b'ft'f +R A,. (6.22)

6.2.21 3nauenne b'/, BBOJHMOE B pacyeT, IPMHMMAIOT U3 YCJIOBHS, YTO IIMpPHHA CBeca
TOJIKK B K&XK/IyI0 CTOPOHY OT peOpa foJpkHa OBITE He Golee 1/6 mponera aneMeHTa U He Oonee
1/2 paccToSHESA B CBETY MEXIY POROIbHBIMM peOpaM - IpH HATMIHA

MIOTIEPEYHBIX pebep Hil npu h'f 20,1h;
6h, - TIpu OTCYTCTBHH NONEPEYHBIX pebep (MK IIPH PACCTOAHUAX MEXY HUMH

GONBIIHX, YeM PACCTOSHHS MEX/Y MPOIOIEHEIMY pebpamu) u h, < 0,14
IPH KOHCONBHEIX CBECAX MOJKH:
6hf - IpH hf >0,1h;

3h, - upu 0,05k <h, <0,lh;
pH h'j- < 0,05h - cBecl He YUHTHIBAIOT.

6.2.22 PacyeT 10 MPOYHOCTH HM3rHOAeMEBIX 3JIEMEHTOB KONLIEBLIX cedeHuil (puc. 6.4)
MIPOU3BOAUTCS:

opu R,, >0,38R,, w3 ycnosust:

M<4 [R o L R (1-1352, )L,62, ]rm : (6.23)
: /3
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roe R, =R,

R Sorr .
%R, +335R,,
1 +335R,,
¥, - pagayc CpC,IIHHHOﬁ TIOBEPXHOCTH CTEHKH KOJIBLIEBOI'O 3JICMCHTA, paBHLIﬁZ
r, +r
rm — i € ,
2
¥, U r, - paguyChl COOTBETCTBCHHO Hap}')l(HOﬁ H BH)’TpeH}{efI rpaﬂeﬁ KOJIBIICBOT'O CEYCHH .

(6.24)

npu R,, <0,38R,, u3 ycnosus:

sin 7a
M<A [R . 2 4+0,234R 5, }m ; (6.25)
rae A, - obmas nnomans KoNbeBoro ceyeHwus, onpeaensiemas no hopmyie:
A, =2m,t,;
R, =R,;
0,73R
a, = T (6.26)
R, +2R,,

Pucynok 6.4 - CxeMa KOJbLIEBOTO CeyeHUs cTanedpuOpoGeTOHHOTO 31eMeHTa, IPMHIMaeMan
TpH €ro pacueTe MO NMPOYHOCTH Ha H3THG (NpH KOMOMHHMPOBAHHOM
apMMPOBaHHH)

1 — cTepxHeBas apMaTypa

6.2.23 IIpu pacuere mo NpOYHOCTH H3rHbaeMbIX cTanehHOPOOETOHHEIX 3JIEMEHTOB
CKJIa4aToro Ce4eHHs ¢ KOMOWHUPOBAHHBIM apMHPOBAHHUEM CTEPKHEBOM apMaTypoil xjiacca oT
Bp1200 no Bp1500 3nayenue Benmunnsl R, B pacdeTHbIX popmynax (6.17)-(6.22) nn.6.2.18 -

6.2.19 macrosawux PTM (puc.6.2 u 6.3) npuHAMaeTcs YMHOXEHHBIM Ha KO3GGUIMEHT YCIOBHI

paboTel m, , paBHBIA:
0,85 mpu R, 4, 20,5N;
0,90 npu 0,2N, <R, A4, <05N;
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0,95mpn R, 4, <0,2N,,
rae N, — cyMMapHoOe IpelelbHOE YCHIUE B PaCTSAHYTOH CTePXKHEBOH apMaType

N, =A4R,.

6.2.24 Tlpu pacuere 110 NPOYHOCTH M3rMOaEMBIX 31EMEHTOB PEKOMEHAYETCA cOGMIOnaTh
ycnoBre x < Eph .

B ciyuvae, Korja o KOHCTpYKTHBHEIM COOOpaXXEHHUSAM WIIH H3 pacyeTa IO IIpeeIbHEIM
COCTOSIHMSIM BTOPOM TPYMNIBl IUIOMAJb PAcTIHYTOH apMarypbl mpuHsrta Gonblieif, YeM 3TO

Tpebyercs s cobmonenus ycnosus x < & h, To mis aneMentoB u3 GertoHa kinacca B30 u
HIKE TpH KOMOWMHHPOBAHHOM apMHPOBAaHMH C HEHANpsraeMol apMatypoil kimaccoB A240,
A300, A400 u B500 momyckaercs mpelenbHBIM H3rHOaOmMH MOMEHT M, omnpedensaTe mo

¢dopmynam (6.18) unu (6.21), noxcTapnas B HUX 3HAYEHHAS BEICOTHI CKATON 30HBL X = £ph.

Pacuyer BHCUECHTPEHHO C)KATBIX 3JIEMEHTOB

6.2.25 Pacyer mO MNpPOYHOCTH IPAMOYTONBHBIX CEYCHHMH BHELIEHTPEHHO CXATBHIX
3JIEMEHTOB NPOU3BOAAT U3 YCIIOBHS:

Ne sRﬂ,bx(h—-;—a)+RscA;(h—a' —a)-Rﬂ,,b(h—x{h”x

- a], (6.27)

rge € — PpacCTOsHHE OT TOYKH INPHIOXKEeHWs CHIBl N [0 [EHTpa TAKECTH
CEeYeHMs] PacTAHYTOH HIH HamMeHee CxXaToif (IPH TIONMHOCTBIO CXKATOM CEYEHHMH JJIEMEHTa)
apMaTypBbl, paBHOE:

h-da —a
2

3nece 7 — K03 dHUIHEHT, YUHTHIBAIOIINK BIMAHEE MPOIOJIEHOrO n3ruba (nporuba) sneMeHTa

Ha €ro HEeCyIIyro clIocoOHOCTH M ompejessieMbli cornacHo 1. 6.2.27 nacrosamux PTM.
Bricory cxkaToif 30HEI X ONpPeNeNnsior:

e=¢en+

X
npu & = 7 <é; (puc. 6.5) u3 ycnosus:
R A, +Rybx =R, b(h—x)+R,A,. (6.28)

npu & = 3;1— > &, mo Gopmyre:

N+RA ISR R 4w R, bh1TER
1=¢k 1=¢k (6.29)

=
Il

s 2R, A, R, bR,
ha(l_fR) h(l _§R)

R,b
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N
v '«li '\ R 1}5
i L3 _RscA’s e ﬁ
by n\ A5
\ RvAc 4 l
|
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Pucynok 6.5

- CxeMa ycHiIHil ¥ 3II0pa HANPAHKEHHH B CE4EHUH, HOPMAIBHOM K IPOAOILHON

ocH cxaToro cranedpHOpo6eTOHHOro eMEHTa, IIPH €70 pacyere Mo NPOYHOCTH
(npu KOMO¥HHPOBAHHOM apMHUPOBaHHH)

1 — cTepkHeBas apMaTypa

6.2.26 3naueHue ko3dPULIHEHTa 77 TIPH pacdeTe KOHCTPYKIHIi o HeleOpMUpOBaHHOM
cXeMe OIpenesIIoT o GopMmyIe:

1
n= 1_—5’:’ (6.30)
NC‘V
rae N, — ycroBHas KpUTHYECKas CHIIa, onpejenseMas no Gopmyie:
2
7D
Ny == 631)
roe D —XecTKOCTb cTanedpubpobeTOHHOro SIEMEHTa;
[, — pacueTHas IJHHA 31E€MEHTA, OIpeseisieMas COTIacHo I, 6.2.28.
Honycxaercs snauenne D ompenensats o Gopmye:
D= kbEﬂ,If +k E 1, (6.32)
e kg,

E, —Monynu ynpyrocts, COOTBETCTBEHHO, cTaedubpobeToHa H apMaTypEl;

I1,, I, — MOMEHTHI HHEPUHH IUIOWA/EH CEYEHUs, COOTBETCTBEHHO, CTaedubpobeToHa 1
BCeil IPOJOIBHOM apMaTyphl OTHOCHTENIBHO IEHTpa TSHKECTH MONEPEYHOrO CEUEHHs JIIEMEHTA;
0,15

T 0 (03+6.)

k. =0,7;

@, - KOO(QGULIHEHT, yIUTHIBAIOIINH BIUIHHE JUIMTEIBHOCTH AEHCTBUS HATPY3KH
M

¢1 — 1 + i1 .

E
1
Toe MM,

MOMEHTB! OTHOCHTENBHO HEHTpa Hambolee PacTSHYTOro MM HaHMEHee
cxkaroro (TIPH IIETMKOM CKATOM CEUeHHH) CTEp)KHS apMaTyphl COOTBETCTBEHHO OT JEHCTBUSA
TIOJTHOM HArpy3KH U OT AEHCTBHUS IOCTOSHHBIX U ATMTENBHBIX Harpy30K;

13

. e
. = OTHOCHUTEJIPHOE 3HAUYCHUEC SKCHEHTPUCHUTETA IPOJOIBHOH CHIIBI *1, TIC €, =

N
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npuauMaemoe He MeHee 0,15.

JonyckaeTcss yMeHbIIAaTh 3Ha4deHHe KOdp(HUMEHTa 7 C YYeTOM pacupeneseHus
H3rHbaloIMX MOMEHTOB IO JJIMHE 3JIEMEHTa, Xapakrepa ero nebOpMHPOBAaHHMA H BIHAHHUS
nporu60oB Ha 3HAYEHHE H3rHOAIONIEr0 MOMEHTa B PpAacyeTHOM CEYEHMHM INyTeM pacuera
KOHCTPYKITMM KaK YIpYTO# CHCTEMEL.

6.2.27 Pacuer mo DNPOYHOCTH MpPAMOYTOJNBHBEIX CEYEHHH BHENEHTPEHHO CHXKATRIX
37IEMEHTOB C apMaTypoil, pacmoNOXEHHOH Y IIPOTHBOIMOIOXHBIX B IJOCKOCTH H3rH6a CTOpOH

CEYEHHS, IPH IKCICHTPHUCUTETE NIPOJIONIGHOR CHUIBL ¢, $-3h_0 H THGKOCTH %s 20 Oomyckaercs
IPOH3BOIUTH M3 YCIOBHSL:

N<N,,, (6.33)
rne N, — TpenensHOe  3HAYEHHE  NPOJONBHOW  CHIIBIL,  KOTOPYIO  MOXKET
BOCIPUHATH 3JIEMEHT, onpeensiemMoe no ¢opmyIe:

Ny = @Ry A+ R A, ). (634)
rae A, —Iiomank Beel MPONONbHON apMaTyphl B CEYEHHH NIEMEHTA,;

@ - KO3G(HUUHEHT, NpUHHUMacMBIi NpU [UIMTENPHOM JEHCTBUH HAarpy3kd o

Ta6J1. 6.3 B 3aBUCHMOCTH OT THOKOCTH 3NIEMEHTA;
IIpn xpaTKOBpEeMEHHOM JACHCTBMH Harpy3kd 3HAY€HHsS ¢ OMpEAENAIOT MO JTHHEHHOMY

/ /
3aKOHy, npunumas ¢ =0,9 npu Z" =10 u ¢=0,85 mpu 70 =20.

Tabmuna 6.3
I/h 6 10 15 20
4 0,92 0,9 0,83 0,7

6.2.28 PacyeTHyi0 MIMHY /, BHEHEHTPEHHO CXKAaTOTO 3JIEMEHTA OINpENeNsIoT KaK Ui

9JIEMEHTOB PaMHOM KOHCTPYKIMH C YUYE€TOM ee Ae(OpMHPOBAHHOIO COCTOSHUS IpH HauGoJjee
HEBBIFTOXHOM M7 JAaHHOTO 3JIEMEHTA pPACIOJOKEHWH Harpy3kd, IpMHMMas BO BHHMaHHE
Heynpyrue AeGopMalui MaTepHaIoB U HaJWuye TPEILHH.

Jonycxaercs pacyeTHYIO JUIMHY [, 2JIEMEHTOB IIOCTOSIHHOIO HOIEPEYHOrO CEYEHHUs IOo

nnuHe | IpH AeMCTBHH IPONOIBHOR CHIIBI NPUHMMATh PaBHOM:
JUTS JJIEMEHTOB C IIaPHUPHBIM ONMpaHHEM Ha JBYX KOHIAX - 1,01,
JUIS BJIEMEHTOB C XXeCTKOMU 3a/1eNKoi (HCKIoYaroleit moBopoT
OITOPHOT0 CEUCHHUs) Ha OJJHOM KOHIIE H HE3aKPEIUICHHBIM IPYIUM KOHIIOM (KoHCONb) - 2,0/;
IUIS STIEMEHTOB ¢ MIAPHUPHEIM HECMEIAeMEIM OIMpaHUEM Ha OXHOM
KOHIIE, a Ha JIpyroM KOHIIE:
¢ xecTKoii (6e3 moBOpoTa) 3aMeNKOMH -0,71;
¢ MOAATHBOM (ToMycKarowmel OrpaHMYeHHEI TOBOPOT) 3a1€IKOH -
0,91,
VIS 3JIEMEHTOB C IIOJATIMBEIM LIAPHUPHBIM OTIHPAHHEM (IOIYCKAOLIEM
OrPaHHYEHHOE CMEIEHHE OMOPHI) Ha OHOM KOHIIE, @ Ha APYTOM KOHIE:

¢ ecTKoH (6e3 oBOpOTa) 3aJETIKOM - 1,54

C ITOAATNUBO# (c OrpaHIMYEHHBIM IIOBOPOTOM) 3aeIKOH - 2,0
IUTS 3JIEMEHTOB C HECMELIAEMBIMH 3a/ICJIKaMH Ha JABYX KOHIIaX:

xecTKuMH (6e3 IOBOpOTa) -0,51;

MOJIATIIMBEIMA (C OTpaHHYEHHBIM HOBOPOTOM) -0,87;

JUTSL 3JIEMEHTOB € OTPAHHYEHHO CMEILACMBIMHE 3aX€NKaMH Ha JIBYX KOHIIAX:
KECTKHMH (6e3 MOBOpOTa) -0,8;
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MIOJATAMBEIME (C OrPaHHYEHHBIM TOBOPOTOM) - 1,21
6.2.29 Pacuer 1o NpOYHOCTH BHELIEHTPEHHO CXATHIX CTaIepuOpOOETOHHBIX 3JIEMEHTOR
TaBpOBOI'O M ABYTABPOBOTO CEYEHUH ClleyeT NPOU3BOIAMTD:

x
npu £ = '}; <Sks
ecnn x <t (puc.6.6a) — w3 ycnopms:

Ne' <R, 4,05, +1,—a )+ Ry A, (h—a ~050, )+ R A, (h-a')-

. . ;(6.35)
R, A (05 ~a)
BBICOTA C)KaTOH 30HBI X cTaneduOpobeToHa OmpenenseTcs U3 yCIoBHs:
N+Ry Ay + Ry A4y +RA -R A -R, bx=0; (6.36)
ecnm x > 1, (puc. 6.66) — u3 ycroBus:
. h—x-—t, ‘ .
Ne' < Rpyudy| =" +x-a |+ Ry 4, (h—a —051, )+
6.37)

+RA(h-a)-R, .4, (05, ~a )-R, 4, [x—;iJf x —a'J

T/le BBICOTA CXKAaTOM 30HHI x cTanedubpobeToHa onpeenserca U3 yCIOBHS:

N+Rpy Ay +Ry A, +RA~RA-R, A, ~R,bc~1,)=0;(638)

é= % > £, 1o dopmyie:

em ein

2
N<N,-(v,-N, 2% -[iJ ; (6.39)

rae e, - BKCIEHTPUCHUTET MPOAONALHON CHIIBI OTHOCHTENBHO LEHTpa TSHKECTH MPHBEACHHOIO
ceyeHus, paBHbIi e, =M /N ;

N, - Hecymas cnocoGHOCTE LEHTpalnbHO CXKATOrO 3NEMEHTA, OMpelenseMas I0
dopmye:

N, =Ry .4, +Ry A, +RA +R A + R!M. Aﬁ =0, (6.40)

N, - Hecyman cnoco6HOCTE CedeHHA, B KOTOPOM BBICOTA CXATOH 30HBI
cranedu6po6eToHa IPHHUMAETCS paBHOM x = £ph M onpefensiercs no gopmye:
mpu x <t

N, =R A + R’/b'/.A/.C “Ry A =Ry 4, - R4 (6.41)
npH x> 1,

N, =R A + ij,/.‘ A, + Ry A, =Ry Ay~ Ry (A —RA; (6.42)

e,, - SKCIIEHTPUCHUTET IIPOJOIBHON pacyeTHOH cubl N

in

onpexensieMslit o hopmyie:

in?>

opu x < t"f

S, +8,+S +S;, +S,
€n = N ’

n

(6.43)
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. C t
roe S, =R/b‘/.bftf(h—yc——2—j;

*

tw
Sw = ijl,wbwtw(yr —tf _—J’

* tf
S, =Rﬂ,,,fbftf yc—E ;

S, =R 4 (h-y, -a);

S; =RA >y, —a);

Y. - PaccTOsHHE OT LIEHTPa TSHKECTH MPHUBEAEHHOTO CEUEHHA [0 PACTIHYTOH HIIM MEHee
C)KaTOH rpaHy;

npu x >1,
. _SI 4S8 +S, +S, +8, +S,
" N‘n ,
. . .ox=1,
rae: ch=Rﬂ,,wbw(x—tf h—yc—tf— 2' ;
. h—x—tf
St =Ry b (h-x-1, Yem L1 .

Bnusuue nporu6a crane¢pubpobEeTOHHOTO 37EMEHTa YIHTHIBACTCA IIYTEM YMHOXEHHS 3HaYCHHA
e, Ha K03(GHIMEHT 77, BHIYUCIAEMBIH cornacHo 1. 6.2.26.

a)
N N
e a
_ ROF ReAl
ec I R e ad
Rﬂ),fAfc
e =

< Revtw é MJW—A"L

R fAf

2] Ry RoAs




32

X _v
by
Rv s '
RecA's —e—e & ] .
e —— y / 7 tf
Rev fAR P Jd o
— ReowAwe '
E{Row
Revw (=] Ry Byt |p
—]
= _
e | _I «
e - RsAs ~ : - |
a | [ Revt £ bf

PucyHok 6.6 - Cxema yCHIIHil M 3Mopa HAIIPSHKEHHI BO BHELIEHTPEHHO CXKAThIX 3TEMEHTAaX
JBYTaBPOBOTO CEYEHUA NP KOMOMHNPOBAHHOM 2PMHUPOBAHKH:

a) npu xSt'f;ﬁ)npn x>t'f
1 — cTepxHEBasd apMaTypa
6.2.30 PacueT BHELEHTPEHHO CXKATHIX CTAIC(HUOPOOETOHHBIX 3EMEHTOB KOJIBLEBOTO
ceuenns (puc.6.4) 10JDKEH IPOU3BOAUTHCS U3 YCIOBHS:
sin 7
Ne < 4, [R o ———+ Ry, (1-1352, )16, ]rm ) (6.44)
: 7
rae Ry =Ry,
A

TIPH 3TOM BENIHYHHA OTHOCHTENBHOM IUIOMANH CxXaToH 30HBI cranehubpobeTona onpeensercs
no Gopmyne

r - cM. 1. 6.2.22 gactosaumx PTM.

r?>'m

N+Ry, A4y,

a, = .
(R, +335R,, )4,
Ecmu nonmyuenHoe u3 pacuera no ¢opmyne (6.45) snauenue «, < 0,15, B ycnosue (6.44)
MOAICTABNIAETCS 3HAYCHUE (7, , OIpeficieMoe 1o hopmye

N +0,73R,, 4,
a, = : .
(ij +2Ry, Iir

(6.45)

(6.46)

6.3 PACYET I10 TIPOYHOCTH HOPMAJIbGHBIX CEYEHHI
NPEABAPUTEJIBHO HATIPSKEHHBIX CTAJIE@UBPOBETOHHBIX 3JIEMEHTOB
B CTAJAHUHN IPEABAPUTEJIBHOI'O OBXKATHA

6.3.1 Ilpm pacuere 3neMEHTa B CTaAMH NPEABAPHUTENBHOrO OOXaTHi yCHIHE B
HANpsATaeMOd apMarype BBOAUTCS B pacyeT KakK BHEITHAS IpO/I0LHAS CHIIA, paBHas

N,=(c,-330)4, +0,4 (6.47)
e A;_p ¥ A, - IUOWAZH CEYCHHA HANpAraeMOd apMarypbl, PacHONOKEHHOM,
COOTBETCTBEHHO, B Haubonee 06xaToil i pacTsaHyTOH (MeHee 00kaToil) 30Hax CEYEHHMS,

sp
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o, W O, - IpeBapUTCNBHbIC HANPHKEHWS C Y4eTOM IEpBBIX IOTEPh M

koa¢unmenta y , =1,1 B apMatype C IOMAAbIO CEYEHHAS A;_p H 4,

6.3.2 Pacuer IO IIPOYHOCTH 3NIEMEHTOB IIPAMOYIONBHOTO CEYEHMS B CTaldH
NpeJBapHUTENLHOrO 06XXaTHA IPOU3BOJAT H3 YCIOBHA:

N,e, <Rybx(h—05x—a)+ R A,(h~a —a)-R,b(h —x)(h —X

- aj , (6.48)

rac €, - PacCTOAHUE OT TOUKH IIPHITIOKCHUS HpOIlOHbHOﬁ caiel N p C Y4Y€TOM BJIMAHUA

m3rubaroiero MOMeHTa M OT BHENIHEH Harpy3ku, AeHCTBYIOImEH B CTajdd HM3TOTOBJIEHHUS
(coGCTBEHHBI Bec OJJIEMEHTa), A0 LEHTPa THKECTH CEYEHHS HEHANpAraeMOd apMaTyphl
PacTAHYTOM HMIM HauWMEHEe CxkaTod (IpH DONHOCTBIO CXaTOM CEUEHHH SJIEMEHTa) OT 3THX
ycrnmii (puc. 6.7), onpenensemoe 1o GopMyne:

M
e,=e,+05h-at—, (6.49)
N 14
rie e, - PAacCTOSHHE OT TOYKM HpPIIOXEHHA CHIBl N, 1O LEHTpa THKECTH CEYEHHs
37IEMEHTA;

R, - pacueTHoe compoTHBIEHME CTaePHOPOOGETOHA CXATHIO, UHCIEHHO PABHOTO

TepeaToYHol IPOYHOCTH CTaniedubpobeToHa R, N0 NUHEHHOH HHTEpNONAUHH (CM. TallL.
5.2);

R,. - pacueTHOE CONPOTHBIEHNE HEHAIIPATaeMOH apMaTyphI CXaTHIO, IIPHHAMAEMOE B
CTaJuM NpeBapHTe/IBHOro 06XkaThs ne 6osee 330 MIla;

A, - ITomaL ceveHus HEHANPATaeMol apMaTyphl, PACIIONIOXEHHOH B HanGosIee cxaToi
30HE CeUEHH 3/IEMEHTA.

Bricoty cxatoit 30H5 cranedubpobeTona x ONPEAeNIOT B 3aBUCHMOCTH OT BEINYHHEI
&q, onpenensgemoit mo dpopmyne (6.13):

mpu &= % <¢p (puc.6-7) u3 ycnosmus:

R, A, +Rybx=R,bh-x)+R A, +N,. (6.50)
npu §:%>§R (rme x-cM. no3. a) mo popmyne:

N+R.A, i—ié—"—RwA; +R,b,bh1—“£’*—
x= 3R ~on (6.51)

ﬂ,b+ 2R A, +Rﬂ;zbh‘fk
h,(1-&z)  h(1-&%)
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Pucynok 6.7 - Cxema yCHIHi 1 3MIOpa HANPSXKEHUHA B CEYEHNH, HOPMANEHOM K PONONBHOHN OCH

n3ru6aemMoro NpeaBapUTENLHO HANPSXKEHHOTo cTaneubpo6eTOHHOrO d/1eMEHTa, IIpH
€ro pacyere o NPOYHOCTH B CTANUK 06kaTus

6.3.3 Pacyer mo MpOYHOCTH 3NIEMEHTOB TAaBPOBOTO M JBYTABPOBOIO CEYEHMH B CTaluH
TpeaBapUTENbHOTO 00KaTUs IPOM3BOAT B 3aBHCHMOCTH OT I10JI0XKEHHUS TPaHUIIB] CXKATOH 30HBI:
a) €eC/Id rpaHHLa CKaToii 30HBl MPOXOJUT B IOJIKe (pHC. 6.6a), T.e. cobmonaercs
ycroBHe:
N, <Rb,h, +R A4 -RA ~R,b,(h-x), (6.52)
pacdeT IPOU3BOJAT KaK I NPSIMOYTONBHOTO CeUeHUs LIAPUHO# b'f cornacHo 1. 6.3.2;

6) ecnu rpaHuIa cxaTol 30HB IPOXOAUT B pebpe (puc. 6.66), T.¢. ycinosue (6.40) ne
cobmonaercs, pacueT NPOU3BOIAT U3 YCIIOBHSL:

Ne,<R, btk Ry b1 il
Py SR, b, -a-05t, )+ R, b \x-t,) h—a- +
. (6.53)
h-x-t,
+R/,,,,wbw(h—x—t/ h—a———2—~

The e, =e, +z :‘:M— 3 € -CM. ML 6.3.2;
P
Z, - PacCTOSHHE OT LEHTpa TSKECTH CEYCHMs 3JIEMEHTa /10 PacTAHYTOH (HauMeHee
CKaTOi) HeHANpsAraeMoi apMaTypbL.

BrIcoTy cxaToif 30HBI X ONIpeReNsioT o GopMynam:

npu 5:%35 (£ -coM. 1. 6.2.14)

(N, tRA R AR, (b, -b),

, 6.54
Ry (6.54)
X
npu § =25,
N, +R.4, t SR 4R, (b, ~bY,
x= 7 ‘ (6.55)

2R A, Ry bSy

Rt a6 -2,
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Pacyer ueHTPaJIbLHO PACTAHYTHIX 3JI€EMEHTOB

6.3.4 PacyeT 1o OPOYHOCTH CEYEHHH LEHTPAIbHO PACTAHYTHIX 3JIEMEHTOB CIEAYET
[POU3BOAUTH TOJIBKO IS CllyyaeB KOMOHHHPOBaHHOTO apMUPOBaHHA (cM. 11. 4.1.2), H3 yCIIOBHSL:
N <N, (6.56)

rae N,

BOCIPHHATO 3JIEMEHTOM.
3Havenne cuisl N, onpepenssoT no gopmyne:

Null = RvA
rIoe A

— TpefesbHOe 3HaUeHHE IPOAONBHON PacTATHBAIOLIEH CHIIBI, KOTOPOE MOXKET OBITh

6.57)

s ot >
1o = IVIOWIANE CEYeHHs BCEH IPOOIBHON CTEPXKHEBOH apMaTypsL.

Pacyer BHEUEHTPECHHO PAacCTAHYTBIX 3J1EMEHTOB

6.3.5 Pacyer mo mpoYyHOCTH IIPAMOYIONbHBIX HOPMAlbHBIX CeYEHHHi BHELIEHTPEHHO
PACTAHYTHIX CTaIeUGPOOGETOHHBIX 3JIEMEHTOB, TOJNBKO C KOMOUHMPOBAHHEIM apMHUpPOBAHHEM,
clieqyeT NpOM3BOIUTh B 3aBUCUMOCTH OT ITOJOXKEHHS NPOOOILHOM CHIH N :

a) eCIIH POJONbHAas ciila N IIpUIIOKeHa MeXIyY PaBHOAEHCTBYIOIUMMH yCHIMH B

cTepxHeBolt apMarype S 1 S (puc. 6.8) - u3 ycnopmii:
Ne<M,; (6.58)
Ne <M, (6.59)
rae  Ne u Ne' - yCHIHS OT BHEIIHHX HAIPY30K;
M, u M, -npegensHble yCHITHS, KOTOPBIE MOXKET BOCIPHHATH CEYEHHE.
Yeumas M, ¥ M, onpesensior no popMynam:
M, =R A (h—a-a )+ mR,bh0,5h—a); (6.60)
M., =R A(h-a-a)+mR,bh(05h-a). (6.61)
3navenue kodpdunuenta ycnosus paborsl m, B dopmynax (6.60) u (6.61) npurumaercs
paBHEIM:
0,9 mpu p,, >1%;
0,8 mpu 0,8< 1, <1%;
0,6 npm 0,6 < Hy < 0,8% ;
0,3 mpu 0,3< 1, <0,6%.
6) ecnu opomonsHas cuna N OpHIIOXKeHa 3a NPEeNaMy PACCTOSHUS MEXIY
paBHOAEHCTRYIONIMMY ycumiit B apmatype S u S (puc. 6.8) - 3 ycnopus (6.58), onpenenss
npefenbHbI MOMEHT M, 1o hopMmyie:

M, = Rybx(h—a—05x)+ R A (h—a—a )~m,R ,b(h —x)(h ; X a), (6.62)

IIPH 3TOM BBICOTY CKaToM 30HBI X ONPENLNIAIOT U3 YCIIOBUA
N+R_ A, +Rybx-R A ~mR,bh-x)=0. (6.63)

a)
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Pucynok 6.8 - Cxema yCuIIHit 4 310pa HAMPAKEHUH B Ce4eHMH, HOPMAILHOM K NPOJOJIBHOMN OCH

BHEUEHTPEHHO PacTAHYTOro CTalepHOPo6ETOHHOrO 3NIeMEHTa, TIPH €ro pacyeTe 1o
TIPOYHOCTH, TIPH NPUIOKEHHH NPONONIBHON Kbl N:

a) MeXTy PaBHONEMCTBYIOMMMH YCHIMH B apMaType S u S

6) 3a IIpeienIaMu PacCTOAHUA MKy PABHOAEHCTBYIOUIMMHU YCHITHIA B apMaType S i S’
1 — cTepxHeBas apMaTypa

Ecnn monyuyenHoe u3 pacuera (6.63) 3Hauenne x > <&k, 10 B hopmyny (6.62) moncraBnsior
x =¢&ph, tne &, onpenensor cornacHo m. 6.2.15.

6.4 PACYET IIO ITPOYHOCTH CTAJIE®GUBPOBETOHHBIX
JIEMEHTOB IIPY JEACTBUM NOINEPEYHbBIX CHJI

O0mue moJioxKeHHn
6.4.1 Pacuer no TPOYHOCTH CTanehUOPOOETOHHEIX 3E€MEHTOB IpH  JAEHCTBHH

HOMEepPEYHbBIX CHII IPOU3BOJIAT Ha OCHOBE MOJIENM HAKIOHHBIX ceyeHuit, npuHaroit B CII 52-101
u CII 52-102.
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ITpu pacyeTe 1Mo Mojeny HaKJIOHHBIX CEYEHMH NOJDKHBI OBITH 0OecleyeHsl IPOYHOCTh
3€MEHTa 110 MOJOCE MEXAY HAKIOHHBIMH CEYEHHSMH M HAKIOHHOMY CEYEHHIO Ha NEHCTBHE
IONIEPEYHBIX CHII, a TAKXKE IPOYHOCTH 10 HAXJIOHHOMY CEYEHMIO Ha NefiCTBHE MOMEHTA.
IlpounocTs O HaKIOHHOH MOJNIOCE XapaKTEPH3YeTCs MaKCHMAILHEIM 3HA4EHHEM MONEepedHOH
CHNBI, KOTOpOE€ MOXeT ObITh BOCHIPHHATO HAKIOHHOHM IIONOCOH, HaXOOsIUelcs mox
BO3EHCTBHEM CKHMAIOIIMX YCUIIHI! BAOJB MOJIOCH M PAaCTATHBAIOIIHX YCHIIHH OT MONEepedHOi
apMatypsl, Nepecekarolneil HaklOHHYI0 mnonocy. IIpH 3ToM mpouHOCTs crajnepuGpoberoHa
onpeleNnsiorT 10 CONPOTHBICHHIO cTalepubpobeToHa OCEBOMY CKATHIO ¢ YYETOM BIHSHHA
CIIO)KHOTO HAIPSXKEHHOr'0 COCTOSHHS B HAKJIOHHOI 11ojtoce.

Pacuer mo HaknOHHOMY CeuYeHHIO Ha AEHCTBHE MONEPEUHBIX CHII NPOM3BOJAT HA OCHOBE
ypaBHEHUs PaBHOBECHS BHEIIHUX M BHYTPEHHUX IOTEPEYHDBIX CHII, ACHCTBYIONIMX B HAKIIOHHOM
CEYEeHMH C UIMHOH NMPOEKUUH g, Ha NPOJONLHYIO OCh 3neMeHTa. BHyTpennue momnepeunbie
CHJIBI BKJIIOYAIOT MONEPEYHYIO CHIY, BOCIHPHHMMAaEMYIO Ctane(puOpoOGETOHOM B HaKIIOHHOM
CEYCHHM, M IONEPEeYHYI0 CHJIY, BOCIPUHHMAEMYIO MepeceKalolleil HAKJOHHOE CEYeHHE
nonepeuHo# apMarypoii. Ilpy 3ToM nmonepeuHsie CHIIBL, BOCIpHHHMaeMble cTasiepubpobeTonoM
H NoTiepeyHoH apMaTypoi, ONpelIeNsIoT o COnpoTHBIEHUAM cTale$hnbpobeToHa 1 nonepeyHoH
apMaTyphl PACTAXEHHUIO C Y4ETOM [UIHHBI IPOSKIHH g, HAKIOHHOTO CEYEHHS.

Pacuer mo HakNOHHOMY CEUEHHMIO Ha JEHCTBHE MOMEHTa IPOU3BOMIT HA OCHOBE
ypaBHEHHs PaBHOBECHS MOMEHTOB OT BHEIIIHUX M BHYTPEHHHX CHII, JEHACTBYIOIUX B HAKIIOHHOM
CEUCHMHU C JIKHOH NPOEKIMH @, Ha IPOJONBHYIO OCh dleMenTa. MOMEHTEI OT BHYTPEHHHX CHIT
BKJIIOYAal0T MOMEHT, BOCIPHHHMaeMblil craneduOpo6eToOHOM, MOMEHT, BOCHPHHHMAEMBbIi
IIEpeceKaloNel HaKIOHHOE CEYCHME IPOJONBHOM  PacTAHYTOM apMaTypoil, MOMEHT,
BOCIIpMHMMAEMbII Iepecekarolliell HaKkIOHHOE ceyeHHe nomnepeuHoit apMmarypoi. Ilpu sToM
MOMEHTHI, BOCIpHHHMaeMele cTanepuGpoGeTOHOM, NpONONBHON M IONEPEeYHO apMaTypoif,
OIIpEeeIISIOT 1O COMPOTHBIICHUAM IIPOAXOIBHOMN M IIONEPEYHOM apMaTyphl PaCTSKEHUIO € YIETOM
ATHHB] IPOEKIHH 4, HAKIOHHOTO CEYeHHUSL.

Pacuer cTaneduOpoGeTOHHLIX 3JTEMEHTOR 10 MOJI0CEe MEKAY
HAKJOHHbIMH Ce4eHHAMH

6.4.2 Pacuer wu3rubaeMBIX 3/1eMEHTOB IO craledubpobeToHHOM momoce MeXay
HaKJIOHHBIMH CEYCHUSME IPOM3BOAAT U3 YCIOBHS:

0<0,3¢,,0,R,bh,, (6.64)
rame  Q — mouepevHas Cuiia B HOPMAIBHOM CeYeHHHU JJIEMEHTa.

@, — K02GOHUIMENT, OnpeacnIeMbli Io GopMyne:

@, =1-0,01R,, (6.65)
rue 3HadeHus R, npuHuMaroTcs B Mlla,

@,, - Koa(dunuenT, onpeaensemsli no Gopmyie:

E/
P =145——pp,, (6.66)
E, "

tae  fy, = /‘/v’f:w , (6.67)
3HayeHUs K, NPHHUMAIOTCA 110 1. 6.2.13.
3uauenue npasoit yacT B hopmyne (6.64) npunumarot He Gonee 1,3.
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Pacuer cranedubpobeTOHHBIX 3,IEMEHTOB N0 HAKJIOHHBIM Ce4EeHHAM
Ha JeiicTBHe MONePeYHBIX CHJI

6.4.3 Pacuet n3rubaemblx cranedu6poOETOHHBIX 3JIEMEHTOB 10 HAKJIOHHOMY CEYEHHIO
p¥ TONBKO (GUOPOBOM apMUpOBaHKH, (pHC. 6.92) MPOU3BOIST U3 YCIOBHA:

<04 +0p> (6.68)
rae 0 - rnomepeyHas CHId B HAK/IOHHOM CEYEHHH C JUIMHOH INpOeKUMH a, Ha
IIPOJONIBHYIO OCh 3IEMEHTa, OIpeAesseMas OT BCEX BHENIHUX CHII, PACIONOXEHHBIX IO OZHY
CTOPOHY OT paccMaTpHBAEMOr0 HAKIOHHOTO CEHYeHHS, IIPH 9TOM YYHUTHIBAIOT Hanboliee omacHoe
3arpy)K€HHe B IpelieiaX HaKIOHHOI'O CEYEeHMs;

Q, — TomepeyHas Cuia, BOCHpUHUMaeMas CranepuOpoBeTOHOM CKATOM 30HBEI B
HaKTOHHOM CEYCHHMH;

Q,, - TomepeyHas CHIa, BOCIPHHUMaeMas CTanegubpoGeToHOM PACTAHYTOH 30HBI B
HaKJIOHHOM CEYEHMH.

3HayeHue NonepeyHoN CHIbl (), s U3rubaeMbIX M BHEIIEHTPEHHO CXKATHIX 3EMEHTOB
ompenenseTcs mo dopmyne:

2
0,75R ,, bh

= , 6.69
O a, sin(90° - ) (669
rie R, -onpexensercs no ¢opmynam (6.5) u (6.7) ¢ 3ameHo# B HuX Ko3bdunMeEnTa K, HA

K,, (cM. 1.6.2.13), onpenenseMsiit o tabn. 6.2, Hactoguux PTM;

b u h - COOTBETCTBEHHO IIMPHHA H BBICOTa 3NEMEHTA B PACCYHTEIBAEMOM CEYEHHH;

a, - TIPOEKLHs HAKIOHHOW TPELIMHE, YTON HAKIOHA TPEIUIHMHEI TPUHMMAETCA PABHBIM
457,

[ - yron HakJioOHa BEPTHKAIBHON OCH 3JIEMEHTa K BEPTHKAIIH.
3HaveHue NonepedHos cHibl (), onpefensercs mo Gopmye:

Om =409, (6.70)

R,b

rae = . 6.71
pil 95 m (6.71)

6.1.45 Pacuer m3arubaempix ctanepuOpOGETOHHBIX 3JIEMEHTOB [0 HAKJIOHHOMY CEYEHHIO
np¥ KOMOHHIPOBAHHOM apMHPOBAaHKH, (PHC. 6.96) IPOU3BOIAT U3 YCIIOBHSL:

0<0,+09, +0,, (6.72)
e Q, @, u Q, - NOpHHAMaIOTCA 00 11.6.4.3;

Q,, — TOmepeyHas CHNa, BOCTIPUHHMAeMasi MONEPEYHOM apMaTypoll B HAKIOHHOM
CCYCHHH.

Ionepeunyio cuny O, onpeRensioT no popmyxne:

O = 0,,4,,4,, (6.73)
rae @, - koopduunent, npunuMaeMslit paBHEM 0,75;

q,, - YCUIHE B ONEPEYHOH apMaType Ha €AMHHMIYY JUIMHBI SJIEMEHTa, OpefeliseMoe Mo
dopmyne:

_ R, A,

sw 4

SW

(6.74)
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a, — NpUHHMaeTcs 1o 1.6.4.3.
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Pucysok 6.9 - Cxema ycunuit nipu pacuere cTanedu6po6ETOHHBIX INEMEHTOB 10

HAK/IOHHOMY CE€YEHHIO Ha AeHCTBHE NOTEPEYHbIX CHIT:
a) npu GubpoBOM apMUPOBAHHHK;
6) npu KOM6MHUPOBAHHOM apMHPOBAHUH.
Pacuer cranedubpodeTOHHBLIX 3J1IEMEHTOB 10 HAKJIOHHBIM CeYeHUIM
Ha JXeficTBHE MOMEHTOB

6.4.5 Pacuet cranedubpobeTOHHBIX 3JIEMEHTOB MO HAKJIOHHBIM CEYEeHHMsSM Ha AeicTBHe
MoMeHTOB (puc. 6.10) Ipou3BOAAT U3 YCIIOBHUS:

MM +M,+M,, (6.75)

rac M - MOMEHT B HAKJIIOHHOM CEYEHHH ¢ IJIHHOH IIPOCKIIUH aq Ha NpOAOJIBHYIO OCh

9]IeMEHTa, ONpeJeNseMBli OT BCeX BHENIHWX CHJ, pACIONOXEHHHIX IO  OIHY
CTOPOHY  OT  pacCMaTpUBAeMOTO  HAKIOHHOIO  CEYeHUs, OTHOCHTENBHO  KOHIA
HaKJOHHOro  cedeHus  (touka ), IPOTHBONOJIOXHOrO  KOHIy, y  KOTOpOTO
pacrioniaraeTcs npoBepseMas IPONOJIbHAS apMaTypa, HCIIBITHIBAIOAs PacTsHKEHHE OT MOMEHTa

B HAKJIOHHOM CCYCHHM; IPH 3TOM YYHUTBIBAIOT HauboJiee omacHoe 3arpy>Xe€Hue B TIpeaeinax
HAaKJIOHHOI'O CCUCHHUS,
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M, - MOMEHT, BOCIpHHIMaEMBIi IPOJONBLHOM CTEPKHEBOH apMaTypo#, nepecexaromei
HAaKJIOHHOE CEYEHUE OTHOCHTENRHO MMPOTHBOINOJI0KHOTO KOHIA HaKJIOHHOTO cedeHus (Touka 0);

M, - MOMEHT, BOCIPHHMMAEMEIH TIOTIEPEUHOM CTEPIKHEBOH apMaTypoi, mepeceKaloeH
HaKJIOHHOE CEYEHHE OTHOCHTEILHO IIPOTHBOIIONIOKHOTO KOHIA HAKJIOHHOTO cedeHus (Touka 0);

M, - MOMEHT, BOCIPHUHMMaeMBIi  cranepubpoOeTOHOM,  OTHOCHTENHHO
IPOTHBOIOJIOKHOTO KOHIA HAKJIOHHOTO cedeHus (Touka 0);

MomenT M, onpeneistior no Gopmyie:

M,=N_z,, (6.76)
rae N, - ycumue B NpoJONbHOH pacTAHyTOH apMaTrype, IpHHHMaeMoe paBHbHIM R A , a B
30HE aHKEPOBKH - OIpefieniseMoe cornacHo mi. 8.3.22-8.3.32;

Z, - €40 BHYTPEHHEH Napsl CHII, AOITyCKacTca IpuEuMarh z, = 0,94.

MomenT M, A1 NONEpEYHON apMaTyphl, HOPMaNbHOH K IIPONONBHON OCH 3IIEMEHTA,
OIpefeNsIoT o popmyne:

M, =050,a, (6.77)

rie @, — YCUIHE B ONEpeYHol apMaType, IPHHUMAaeMOe PaBHBIM ¢4, ;

4, — ompeaensior no dopmyne (6.74), a a, NPUHAMAIOT B Ipeaenax oOT 1,0h
o 2,0h.

Mowment M ,, onpenensior o Gopmyne:

Mjbz :0>5ijraq> (678)

rae  Q,, -onpexemtercs no o. 6.4.3.

N,
0 f—t ]
SV (S N I N
L e
AN _
N— / fbt
‘st
_._.aq ¢

Pucynok 6.10 - Cxema ycunuit ipu pacyete ctaneguGpoGeTOHHBIX 31eMEHTOB
10 [I0 HAK/IOHHOMY CEYEHHMIO Ha NIeHCTBHE MOMEHTOR

Pacuem npou3600am Ona HAKIOHHBIX CeYeHUil, DACNONONCCHHBIX RO OJIUHE INeMEHmMA
Ha €20 KOHUeBbIX yHACmKAX U 6 mecmax o0pvieéa npoooabvHOUW apmamypel, npu Hauboee
ONAcHOU OnuHe NPOeKUUU HAKIOHHOZ0 CEeYeHUA a,, NpUHUMAEMOU 6 YKA3AHHIX @blule

npedenax.
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JomyckaeTcs TIpOM3BOAUTH pacieT HAKJIOHHBIX CEYCHWH, IpUHHMMas B ycjioBuu (6.75)
MOMEHT M B HAKJIOHHOM CEYEHHH NpPH JUIMHE NPOEKIMH a, HA NMPOJOJILHYIO OCh JJIEMEHTA,

paBHo#t 2,0k, a MomenT M, - pasubiM 0,5¢,,h".

[Tpu oTcyrcTBHM NOmepedHOH apMaryphl pacdyeT HaKJIOHHBIX CEYEHHH HMpOW3BOJAT H3
ycnoBus (6.75), npuHuMas MOMEHT M B HAKIOHHOM CeYCHMH NpPH JUIMHE NPOEKUMH g, Ha

IPOJOJIBHYIO OCh 3NeMeHTa, pagHOH 2,04, a MOMeHT M, — paBHBIM HYJIIO.

6.5 PACYET CTAJIE@UBPOBETOHHBIX 3JIEMEHTOB HA
MECTHOE CXXATHE

6.5.1 Pacder cranedpuOpoOETOHHBIX 3MEMEHTOB Ha MECTHOE cxaTtue (cMsTHE)
NPOU3BOAAT INIPU AEHCTBHH CXHMAaIOIIEH CHIIBI, NPHJIOXKEHHOH Ha OrpaHHMYeHHOM IUIomaau
HOpDMaNbHO K TIOBEPXHOCTH cTanepuOpobeTroHHOro oneMeHta. IIpw 3TOM  y4HTHIBAIOT
MOBBILEHHOE CONPOTHBIECHUE CXaTHIO cTanedubpobeToHa B mpemenax rpy3oBoO# ILTOIIany
(nnomamu cMATHS) 3a CYET OOBEMHOTO HAINPSIKEHHOrOo COCTOSHHS crane¢pnbpobeToHa mox
TPY30BOH IIOMIANBIO, 3ABHCAINEE OT PACMONOXKEHHS TIpy30OROH INNOMAAW HAa MOBEPXHOCTH
9JIEMEHTA.

Ilpp HamMYMM CETYATOr0 AapMHPOBAaHHUS B 30HE MECTHOrO C)XXAaTHS YYHTHIBAIOT
JIONIOJIHATENBHOE ITOBHIICHHE CONMPOTHBICHHA CxXaThHio cranedubpoberona mox rpys3oBoi
IUTOIIAZIBIO 33 CUET CONPOTHBIIERHS CTEPXKHEBOH apMaTypEhI.

Pacyer snemeHTOB Ha MecTHOe cXaTthe npH ¢Gu6poBoM apMmupoBaHMM (cM. . 4.1.2)
IPOU3BOJAT COTNACHO I1. 6.5.2, a pn KOMOMHHPOBaHHOM apMHPOBaHHH - corJlacHo m. 6.5.3.

6.5.2 Pacyet s1eMeHTOB Ha MeCTHOe cxaTue NpH ¢ubpoBoM apMupoBanuu (puc. 6.11)
IPOU3BOJAT U3 YCIOBHA:

N <WR 4 1A ptoc s (6.79)
rae N — MecTHas CMMaroIas CHila OT BHEIIHEH Harpy3KH;

A 1o — TUIONIATB TIPUIOXKEHAS CHKMMAIOLIEH CHNBI (IUIOLIA/b CMSTHS);

Ry — ~ DAacuyeTHOE CONPOTHBIECHHE CTanehpuOpOOETOHA CXKATHIO IIPH MECTHOM
JEACTBUH COKMMAIOLLEH CHIIBL;

v — xoddduument, npurumaeMelt pasHpiM 1,0 npu paBHOoMepHoM M 0,75 npu
HEpPaBHOMEPHOM paclpele/leHHH MeCTHOH Harpy3KH I10 IIOINaAy CMATHS.

3navenue R, onpenensior no Gpopmysne:

be,/oc = @_/bR/b s (6.80)
rie @, — KoohuuKMeHT, onpesenseMblit 10 popmyie:
A
/b, max
@ =08 VI (6.81)
/b,loc

HO NpHHHMaeMbIil He Oonee 2,5 1 He MeHee 1,0.

B dpopmyne (6.81):

A — MaKCHMaJlbHag pacdeTHas MI0lanb, YCTaHaBIHBacMad 110 CJICAYIOINM IIpaBUJIaM:

fb,max

— LEHTPHI TSHKECTH TUIOWaned 4, . ¥ Ap ., COBNANAIOT;

— TpaHMIEI pacyeTHOH mnomamu A OTCTOAT OT KXKHOH CTOPOHBI IIOWamu 4, ,. Ha

fb,max

PacCTOSHWH, PABHOM COOTBETCTBYIOILEMY pa3Mepy 3THX CTOPOH (puc. 6.11).
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Pucynok 6.11 - CxeMsl 14 pacyera 3/IEMEHTOB Ha MECTHOE CKaTHe NPH pacTioNokeHHH MECTHON HarpyskH:

a) — BOAIM OT KpaeB d/eMeHTa; 6) — 1o Beelt IuMpHHe neMeHTa; B) — v Kpas (Toplia) 37eMeHTa 1o Beelt
€ro LIMPHHE; I) — Ha YTy 3/IEMEHTA; M) — Y OJHOTO Kpas 3/IEMEHTa; €) — BOJIH3H O[HOrO Kpast 3/71eMeHTa.
1 — a;meMeHT, Ha KOTOpBIi NEHCTBYET MECTHAS Harpyska; 2 — rwiomam et A o.loc 5

3 —MaKcHManbHas pacyeTHas oA A, ., ; 4 ~ UeHTp TspkecTH mowanedt A, ¥ Ay o0

5 — MuHMManbHAS 30HAa apMMPOBAHHA CETKAMH, IIPH  KOTOPOH  KOCBEHHOE apMHpOBaHNe
YYHTHIBAETCA B pacyere.

6.5.3 Pacyer 371eMEHTOB Ha MECTHOE CXKATHE IIPY HATWYHM CETYaTOTO apMUPOBAHUS
(KOCBEHHOM apMaTyphl) B BUAE CBAPHBIX CETOK IPOU3BOAAT U3 YCIOBHUS:

N SYR, 10041 1oc» (6.82)
rae R, — TPHUBENEHHOE C y4eTOM CETYATOTO apMHMpPOBAHHSA B 30HE MECTHOIO CHKAaTHS
pacueTHOE CONPOTUBIICHHE cTalIepuOpobeTOHa CKaTHIO, onpeaeieMoe o Gopmyne:
Rysioe = Rppoe +20, R LU, (6.83)
3neck @, ,, — ko3dduuuent, onpenensemsii no popmye:

bs loc

(6.84)
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Ay jocr — TUTOMIATD, 32KITIOYEHHAS BHYTPH KOHTYpa CETOK, CYUTAS 110 X KpaHUM
CTEPIKHAM M IpuHMMaeMas B opmyiie (6.84) He Gonee 4, . ;

R _ — pacueTHOe CONPOTUBICHHE PACTIKEHUIO CTEPIKHEBOM apMaTypHI;

55y
My, — KOIDOULKEHT CETYATOr0 aPMUPOBAHHS, ONPELeIieMBIA 0 GopMyte:
nAd +n,d.l '
A/b,lac,efs ’
n,, Ayl — 9ucI0 cTepxHeH, IIOIMAaNb CEUEH S H JIMHA CTEPXKHSA CETKH, CUMTas B 0CIX
KpalHHX CTepXHeH, B HarpasleHud X ;
n,,4 ,|, — TO e, B HanpasJeHUH Y ;
§ — Iar CeToK.
3HayeHus R Apjocs W B N IPUHAMAIOT COTTIACHO I. 6.5.2.

Ho = (6.85)

sy2ty

fb,loc
3HayeHHEe MECTHOH CXHMaIOIIEH CHIBI, BOCIPHHHMAEMOE 3JIEMEHTOM C CETHaThIM
apMupoBaHHeM (mpaBas 4acTh ycioBds 6.82), npuHmMatoT He Gonee yABOEHHOIO 3HA4YEHHS
MECTHOH CXKMMarOmeH CHIIBl, BOCIPHHMMAEMOrO 3JIEMEHTOM 0€3 CeT4aToro apMHUPOBAHHS
(mpaBas yacTh ycinoBus 6.79).
CeruaToe  apMMpOBaHHE JODKHO  OTBeYATh  KOHCTPYKTHBHBIM  TpeGOBaHMAM,
NpHBE/ICHHBIM B pasn. 8.

6.6 PACUET CTAJIE®@UBPOBETOHHBIX 3JIEMEHTOB
HA IIPOJAB/INBAHME

O6mue monoKeHns

6.6.1 Pacuer Ha npopmaBnUBaHWE INPOM3BONAT U IUIOCKHMX CTatepuOpoOETOHHBIX
37IeMeHTOB (IIMT) NpH AelcTBAM HA HHUX (HOPMAaJBHO K IUIOCKOCTM 3JIEMEHTAa) MECTHEIX,
KOHIICHTPUPOBAHHO MPHJIOXKEHHBIX YCHJIMH - COCPEJOTOYEHHBIX CHJIHI H H3rubarouiero
MOMEHTA.

Ilpn pacyere Ha mpoJaBNMBAaHME pPacCMATPHBAIOT pacYETHOE IONEpPEYHOEe CedeHHe,

h
PacrnoIoKCHHOE BOKPYT 30HBI I€peAavin yCI’IJIHI‘;I Ha JJIEMEHT Ha pacCTOSHUH — HOPMAJIBHO K

€ro NPORONBHOH OCH, IO IIOBEPXHOCTH KOTOpOro JEHCTBYIOT KacaTelbHblE YCHIMSA OT
COCPEOTOYEHHBIX CHJI H M3THOAIOINEro MOMeHTa.

Je#cTByIOmHKe KacaTenpbHble YCHIMA IO MIOLIAAH PacuyeTHOrO NOMNEPEYHOro CeyueHHs
JOJKHBI OBITH BOCTPHHATHI cTaneubpoOeTOHOM C CONMPOTHBICHHEM OCEBOMY PaCTSIKEHHIO
R4, 1 pacnonoxeHHOH 110 06e CTOPOHBI OT PaCYETHOTO MOMEPEYHOTO CEYEHHS HA PACCTOSHHH

5 IIOIIEPEYHOM CTEPXKHEBOH apMaTypo# C CONPOTHBICHHEM PacTSKEHHIO R, .

Ilpu nelcTBHH COCPEOTOYEHHOM CHJIBI KacaTeNbHBIE YCHJIHS, BOCIHPHHHMaeMble
cTane¢uOpoOETOHOM M CTEPXHEBOM apMaTypoil, NpHHHMAIOT PABHOMEPHO paclpeleeHHBIMU
no BCed IUIOmaayM pacyeTHOro morepeynoro cedenus. Ilpu neficTBuM m3rubaromero MOMeHTa
KacaTe/IbHbIE YCHIIMS, BOCNIPHHHAMAaeMble CTaedpubpoOeTOHOM H IIONEpeyHOoH apMaTypoid,
NpHHUMAlOT ¢ yd4eToM Heynpyroil paborel cranedubpoGeToHa M CTEp)KHEBOH apMaTyphl.
JomyckaeTcs KkacaTelbHBIE YCHIHS, BOCIPHHHMAaeMble CTaleGuOpOOETOHOM H CTEPXKHEBOM
apMatypoil, NpPUHHAMATh JIMHEHHO M3MEHSIOLIMMHCS IO VIHHE PacyeTHOTO IIONEPEedHOro
CeYECHHS B HAINPaBIICHUH JAEHCTBHS MOMEHTa ¢ MaKCHMAQJIBHBIMH KacaTeJbHBIMH YCHIHAMH
MIPOTHBOTIOJIOXHOTO 3HaKa y KPacB paCYETHOTO MONEPEYHOrO CEYEHHS B ITOM HallpaBACHHH.
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Pacuer Ha nmpoJaBiMBanye NPH ACHCTBHH COCPEIOTOYEHHON CHITBI IIPH PHOPOBOM apMHPOBAHMH
HPOM3BOJAT COTNAcHO M. 6.6.2, NpH NEHCTBUH COCPENOTOYEHHOW CHIBI U KOMOMHHPOBAHHOM
apMHpOBaHMH - COIJAacHO M. 6.6.3, IpH NEHCTBHM COCPENOTOYEHHBIX CHUJIBI, H3THOAIOIIEro
MOMeHTa U (HOPOBOM apMHPOBAHHU - COINIACHO I 6.6.4 W IpH JEHCTBHM COCPENOTOYEHHBIX
CHJIB], H3rH6AIOIEro MOMEHTA H KOMGHHHPOBAHHOM apMHPOBaHHH - COTTIACHO 1. 6.6.5.

PacyeTHBIi KOHTYP MONEPEYHOTO CEUCHUS IPHHHAMAIOT:

IpH pacroJIOXEHHH TUIOMAAKH Mepefay Harpy3KH BHYTPH IUIOCKOrO J1eMeHTa — 3aMKHYTHIM H
PAacroioXeHHBIM BOKPYT IUIOWAKH NlepeNadd Harpy3ku (puc. 6.12 6,1);

IIPH pacHoJIOXEHHUH IUIOMAAKH IIepefayl Harpy3Kd y Kpas WIH YIjla IUIOCKOTO JJIEMEHTa — B
BHJE BYX BapHaHTOB: 3AMKHYTHIM H PAclOMIOXEHHEIM BOKPYT IUIOIIAAKH NIepeayd Harpy3Kku, 1
HEe3aMKHYTBIM, CIEAYIOIMM OT KpaeB IUIOCKOro sneMeHTa (puc. 6.12a, B), B 3TOM ciy4ae
YYUTBIBAIOT HAaMMEHBIIYIO HECYIIyI0 CHOCOOHOCTH IIpH [IBYX BapHaHTaX pacloJIOXCHHS
PacyeTHOTO KOHTYpa IONEPEYHOro CeYeHHs..

Ipu neiicTBUM MOMeHTa M, B MeCTe MPHIOXEHHS COCPENOTOYEHHOH HArpy3Kd MONOBHHY

3TOr0 MOMEHTA YYHTHIBAIOT NMPH pacueTe Ha NpOAABIMBAaHHE, a APYTYIO MOJOBHHY YYUTHIBAIOT
npu pacdere MO HOPMAlbHBIM CEYECHWAM IO HIMPHHE CEYCHHS, BKIIOYAIONIAM IIHPHHY
IUIOINAJKU Tepefayd Harpy3KH M BEICOTY CeYEHHs IUIOCKOTO JJIEMEHTa 1o o6e CTOpPOHB! OT
TUTOLIAIKY [IepeNaiy Harpy3KH.

IIpy meicTBHA COCPENOTOYEHHBIX MOMEHTOB H CHIIBI B YCJIOBHSX IPOYHOCTH COOTHOLICHHS
MeXIy NeHCTBYIOIUMMH  COCPEJOTOYEHHBIMM MOMEHTaMH M, Y4YHTHIBa€MBIX IIpH
[POJIaBJHBAHMYA, H TpedeNbHBIMH M,  TPHHUMAIOT He O6oJiee COOTHONICHHS MEXAY

IeHCTBYIOIMM COCPEIOTOUEHHBIM YCHIMEM F M mpenensHeM F,, .

a) 6)
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Pucynok 6.12  — Cxema pacueTHbIX KOHTYPOB IONEPEYHOrO CE4eHHd IPH NMPONABIUBAHUM:

a, B) - IJIOWIaJKa MPWIOKEHUA HArPY3KH y Kpas IUIOCKOTO JJIEMEHTA;

6) — TO ke BHYTpH IJIOCKOTO 3JIEMEHTa;

I) — IIpH KpecToo6pa3HOM pacnoNoKeHHH MonepedHol apMaTypsl.

1 - niomans NpHIOKEHHA HATPY3KH;

2 — pacyeTHbI#f KOHTYp NONEPEYHOro CEYEHHS;

2’ — BTOpO# BAPHAHT PACHIONOKEHHA PACHETHOTO KOHTYPA;

3~ UeHTp TAXKECTH PACUETHOTO KOHTYpa (MecTo nepecedenus oceit X, u Y));
4

— LUEHTP TAKECTH ILIOIIAAKH MPUIOKEHH Harpy3ku (MecTo nepeceyeHus ocell X u
Y);

5 - nonepeyHas apMaTypa;

6 — KOHTYp pacueTHOrO MONEpeYHOro cedeHus Oe3 ydyeTa B pacueTe MonepeyHoH
apMartypsl;

7 - rpaHuua (kpaif) TUIOCKOrO 3NEMeHTa.

Pacuer cranednépodeTOHHBIX 3/IEMEHTOB HA NPOJABIHBAHUE NP
OeHCTBHH COCPeX0TOYeHHOM CHJIbI

6.6.2 Pacuer 31eMeHTOB Ha NPOJABIMBaHHE NpH NEHCTBUM COCPEIOTOYEHHOM CHIBI U
¢u6pOBOM apMHPOBAHHH IIPOU3BOJIAT U3 YCIIOBHUS:

F<F 4, (6.86)

rje F — cocpenoToyeHHas CHia OT BHELIHEH HArpy3KH;

F . — TpeAeNbHOe YCUINe, BOCIPUHUMAEMOE CTaeGuGpOOETOHOM.
Yeunue F,, onpenendior no hopmyse:
Fau=RpAy, (6.87)
rne A, - T[UOWAAb PpacUETHOrO IMONEPEYHOr0 CEYEHHs, PACMOJNIOKEHHOTO Ha

paccroanuu 0,54 OT rpaHHUB! MIOWIALM MPUIOKEHHASA COCPENOTOYEHHOM clibl F ¢ pabGoueit
BBICOTOI1 ceueHus h (puc. 6.13).
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Pucynok 6.13 - Cxema i pacdera cranepiGpoGe TOHHBIX eMEHTOB Ge3 MonepedHo apMaTyphl
Ha NPOJaB/IHBaHKE:
1 — pacyeTHOE TONePEHHOE CEeUCHHE;
2 — KOHTYp PacueTHOro MONEPEYHOro CedeHus;
3 ~ KOHTYP IUIOLIANKY IPUACKEHNA HATPY3KH.

[Inomans A4, onpepenstor no popmyie:
Agy =u0,5h, (6.88)

rae  u — NEPHMETP KOHTYpa pacyeTHOro MOIEPeYHOro CEYeHHS;

h — paGoyas BbICOTa CCUCHHUS.

6.6.3 Pacuer cranednOpo6eTOHHBIX 31EMEHTOB NIPH KOMOHHHPOBAHHOM apMHPOBAHUK
Ha IIPOJJaBIMBaHKUE NIPH JCHCTBHH COCPEIOTOUEHHOMN CUITEI (pUC. 6.14) IPOM3BOLAT H3 YCIOBHS:

F< Ffb,ult +st,ull > (689)
rne  F,,, -~ HpelenbHOE YCHIME, BOCIPHHHMAEMOE IIONEPeyHOH apMaTypoif mpu
1po/iaBINBaHUH;

Fp4.n — TIDENENbHOE YCHIHE, BOCTIPHHEMaeMmoe cranedpubpobeToHoM, ompenenseMoe

COIJIacHo m. 6.6.2.

Yeuwme F,,,, , BOCIPHHEMAEMOE JIONEPEUHOR apMaTypol, HOpMabHON K IpOXONEHOM

OCH 3JIEMEHTA M PACHOJIOKEHHOH PaBHOMEPHO BOONb KOHTYpAa pPacyeTHOrO MOHIEePEHHOTO
CEYCHHS, ONIPEAEIAIOT o hopmyte:

st,ul! = Oﬁgqswu > (690)
roe % — IEPHMMETP KOHTYpa pacyeTHOro HONepedHoro CeUeH s, ONpeAelseMBIi COrIaCHO I1.
6.6.2;

q,, — YCHIIHE B IIOIIEPEYHON apMaType Ha eAUHHALYY IJIMHEl KOHTYPa PACYETHOTO
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TIONEPEYHOr0 CEeYEHUs, PachoNOXKeHHON B mpenenax paccrosHus 0,54 mo ofe CTOpOHBI OT
KOHTypa pac4eTHOIo Ce4eHHUs, olpeeseMmoe o popmyie:

R_A
Qe = —; (6.91)
S

w

rac AW — NIomans CeuYcHus nonepeqﬂoi«'x apMaTypel ¢ marom s, paCﬂOHO)KCHHOﬁ B
npenenax paccrosuus 0,54 mo obe CTOPOHBI KOHTYpa pacyeTHOTO MOMEPEYHOr0 CEYCHUS MO
€ro NepuMeTpy;

Ilpu pacTonoXeHHH MONEPEedHON apMarypsl HEPABHOMEPHO II0 KOHTYDY PacyeTHOro
DONEPeYHOr0 CEYEHHS, a COCPEJOTOYEHHO Y oOcell IUIOmJKH Iepeladd Harpy3ku
(kpecTooOpa3sHOe paCnojioKeHHe IIONEpPEYHOH apMaryphl) NEpUMETp KOHTypa ¥ Ul
[ONepevHON apMaTypsl NPHHEUMAOT MO (haKTHIECKUM JUIMHAM YUACTKOB PACIIONOXEHUs
nonepeynoi apMatypsl L, ¥ L, 10 pacueTHOMY KOHTYpY npojasimBanus (puc. 6.12r).

3unavenve F, , +F,, npauamaior He OGonee 2F, .. llomepednyro apmarypy
YYHTBIBAIOT B pacyere npH F,

sw ,ult

ue menee 0,25F, .

3a rpaHuLeHd paclONIOKEHHs IONEPeYyHOH apMaTryphl pacdeT Ha HpOJABIHBAHHAE
IPOHM3BOJIAT COTacHO M. 6.6.2, paccMaTpHBas KOHTYp PacdeTHOTO IIOIEpedHOro CeYeHHs Ha
paccrosHur 0,57 OT rpaHHLE! paclonoXKeHHs INomepednoidl apmarypel (puc. 6.14). Ilpu

COCPEJJOTOUEHHOM PACITIONOXEHMM NONEPEYHON apMaTyphl NHO OCSM MNOMAAKH Hepelaum
Harpy3kd PacHeTHBIH KOHTYpP IIOIIEPEYHOrO Ce4eHHs OeToHa NPHHMMAIOT MO JAHATOHAIBHBIM
JTMHEAM, CIECAYIOINM OT Kpast pacHoloKEeHHs IIonepedHoit apMaTypsl (puc. 6.12r).

Ilonepe4ynas apMmaTypa [OMKHA YIOBJIETBOPATH KOHCTPYKTHBHEIM TpeGOBaHHAM,
IIPUBEZICHHBIM B pasjene §.

Pacuer craneduépobeToHHbIX 371€MEHTOB HA NIPOIABIMBAHME NIPH AefiCTBHH
€OCPEAOTOUEHHBIX CHJI H HIrH0aroIero MoMeHTa

6.6.4 Pacuer cranepubpoOCTOHHBIX 37€MEHTOB HAa IPOAABIMBAHHE MPHU COBMECTHOM
JEHCTBHH COCPENOTOYEHHBIX CHII M H3rHOaloero MOMeHTa, IpH puGpoBOM apMHUpPOBAHMH (PHC.
6.13) mpousBOAST U3 yCIOBUA:

F M
T <L (6.92)
Soult So,ult
roe F — cocpeloTOYEHHAA CHla OT BHEIIHEH HArPy3KH;

M - cocpenoToueHHBI! H3rHGAIOMII MOMEHT OT BHEIUHEH HArpy3KH, yYHTHIBAeMBlit

TIPK pacueTe Ha npoAasnusanue (. 6.6.1);

Fpu ¥ My, — TpeenbHble COCPENOTOYEHHBE CHIa H H3rubalommii MOMeHT,

KOTOPBIE MOTYT OHITR BOCHPHHATH CTaneduOpOOETOHOM B pPAacUeTHOM MONEPEYHOM CEUCHHH
NpH UX pa3feNnbHOM NCHCTBHH.

B cranedubpobeTorHOM Kapxace 34aHMi ¢ INIOCKUME NIEPEKPHITHAMH COCPEAOTOYEHHEIH
nsrubarouyit MoMenT M, paBeH CyMMapHOMY H3rHOAOMEeMy MOMEHTY B CEYCHHAX BEpXHEN U

HIDKHE#H KOJIOHH, IPHMBIKAIOIIHX K IEPEKPHITHIO B PACCMAaTPUBAEMOM Y3JIe.
Ipenensuyro cuny F, , ONPEACILIOT COTMACHO IL. 6.6.2.

Tpenenbusiii u3rubaromuii Moment M, , OTpeNENsIoT Mo dopmyie:

My =RpWyh, (6.93)
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rae ij — MOMCHT COIpPOTHBICHHS PACUETHOIO KOHTYpa IOIEPCYHOIO0 CEYCHHS,

onpenesnseMbld cornacHo 1. 6.6.6.
ITprn nmedicTBHM m3rubarollMX MOMEHTOB B JABYX B3aHMHO II€PHEHIUKYISPHBIX
IJIOCKOCTSX pacyeT NPOU3BOMAAT M3 YCIOBHS:
F M, M y
+ + <1, (6.94)
Fjbull M/bxull M/b l
N ) y,ult

rne  F, M, n M, - cocpenoroyenHble CHIa ¥ M3THGAIOMIE MOMEHTHI B HaNPABIICHHSX

ocet X m Y, yuuTeIBaEMBIE IIpH pacyeTe Ha IpoJasnuBanue (11.6.6.1), oT BHeIIHeH HArpy3KH;
Flyucs M peis My, — TIPENENBHBIE COCPEIOTOYEHHEIE CHIIA M M3THOAIONIHE MOMEHTEI

B HampaBjeHHsX ocelf X M Y, KOTOpble MOTYT OBITh BOCIIPHHSTHI- CTale(puOpoOGeTOHOM B
pacyeTHOM NONEPEYHOM CEYEHHH IIPH UX Pa3JeNLHOM JNeHCTBHHL.
Yeunue F, , ONpenensioT cornacHo . 6.6.2.

Yeunust My, 0 My, ONDENENAOT COMIACHO yKA3aHUAM, IIPHBEICHHBIM BBILIE, IPH

IeWCTBHH MOMEHTAa COOTBETCTBEHHO B IJIOCKOCTH OCH X H B IUTOCKOCTH OCH Y .

IIpu pacnonoscenuu cocpedomoueHHoli CUNbl GHEUEHMPEHHO OMHOCUMEIbHO
YeHmpa MANCeCMU KOHMYpPA PACYEMHO20 NONEPEYHOZ0 CEHEeHUA 3IHAYeHUA U32ubarouiux
COCPEOOMOYEHHbIX MOMEHMO8 Om  6GHEWHell HAZPY3KU ONpedeNalom C  yYemom
OONONTHUMENbHO20 MOMEHMA OM GHEUEHMPEHHO20 NPUSIONCEHUA COCPEOOMOYEHHON CUNbL
OMHOCUMENbHO UeHMPA MANCECMU KOHMYPA PACHeMH020 RONEPEUHO20 CeYeHUA.
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Pucynok 6.14 ~ Cxema 1ni1 pacueta CTanepuGpOGETOHHBIX IIMT ¢ BEPTMKAIBHON paBHOMEPHO
pacnpene/ieHHON onepevHoN apMaTypol Ha pOJaBIMBAHUE:
1 — Pacu€THOE NMONEPEYHOE CECYCHME;

2 — KOHTYp pacyeTHOTO MONEPEYHOTO CEUCHHU,

3~ rpaHuubl 30H, B MPeieiax KOTOPBIX B PaCueTe YYHTHIBAETCA NIONEPEYHAs apMaTypa;

4~ KOHTYp pacyeTHOTO MOMEPEYHOro ceveHHs Ge3 yueTa B pacyeTe MOMepedHoH
apMaTypsl,

5 — KOHTYp NJIOWAKH IPUIOKEHHS HATPY3KH.
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6.6.5 Pacuer cranedubpo6ETOHHBIX 3]IEMEHTOB Ha INPOJABIMBaHHE IpH AECHCTBHM
COCPEeJIOTOYEHHBIX CHIIBI M M3THGAIOIEr0 MOMEHTA, IIPH KOMOHHHPOBaHHOM apMHpPOBaHMH (pHC.
6.14) npou3BOIOAT U3 YCIOBHS:

F M
+ <1, (6.95)
F/b,uh +Fs M/b,ull +wa,ull

rue FuM-non6.64,
Fy 8 My, — IpeNenbHbIE COCPENOTOYEHHEIE CHIIA M H3THOAIOIME MOMEHT, KOTOphIE

w,ult

MOTYT OBITH BOCHPUHATH CTaneGuOPoGETOHOM B PAcUETHOM HONEPEYHOM CEYEHHH IIPH KX
pa3eIbHOM JEHCTBHH;

Foyu 1 M, —IpENeNbHBIC COCPEAOTOYCHHEIE CHIIA M H3THOAIOIMH MOMEHT, KOTOpbIE
MOTyT OBITh BOCIPHHSATHI IONEPEYHOR apMaTypoi IIpH UX pa3/enbHOM ACHCTBHM.

Yeumas Fy . My, u F,, OOpEeReNstoT cornacHo om. 6.6.3 n6.64.

Veumue M, ,, , BOCHPHHMMaEMOE MONEPEYHON apMaTypoi, HOPMATBHOH K MIOCKOCTH
3JIEMEHTA H PACIIOJIOXKEHHOH PAaBHOMEPHO BJIOJIb KOHTYPa pac4€THOIO CEYEHH, ONPENENSIOT 0
dopmye:

M, .. =08, W, (6.96)

roe  q,, 4 W, —onpenenaior cornacEo n. 6.6.3 n 6.6.7.

Ilpu Oeiicmeuu cocpedomoyueHHbIX UIZUGAIOUWUX MOMEHMOS 8 O06YX 63AUMHO
nepneHOUKYIAPHBIX NIOCKOCMAX PACYem NPOU3BOOAM U3 YC106UA

F M, M,
+ + <1, (6.97)
Ffb,ull + st,uh Mjbx,ult + M.rw,x,ult M/by,ull + M:w,y,uh
rne  F, M, u M, —cornacho 1. 6.6.4;
Fpuws My, ® My, - TNpPENENbHEIE COCPENOTOYEHHBIE CHIa M H3rmbaromme

MOMEHTEI B HalpaBleHMsXx ocet X u Y, xotopele MOryr OBITb BOCHPHHATHI
cranen6poOeTOHOM B pacueTHOM MONEPEYHOM CEYEHHH IIPH HX pa3fieNILHOM JEHCTBHH;

Fou M u M, ., — TpPENeNbHBIE COCPENOTOUCHHEIE CHIAa H M3rHOaroImue
MOMEHTHl B HampaBneHusx oce X u Y, KoTopele MOTYT GBITH BOCHPHHATH IOIEPEYHOM
apMaTypoH Ip¥ HX pa3JelbHOM JeHCTBHH.

Yeumus Fp,, My, o My, w F,,, onpenensior cormacHo mm. 6.6.3 u 6.6.4.

Veunus M u M

BBILIEC, IIPH JeHCTBHH u3rubaromero MOMEHTAa, COOTBETCTBEHHO B HANpaB/JICHHUHA OCH X " ocu
Y.

swoxult

ONPEJEIAIOT COMIAaCHO PEKOMEHMALMAM, NPUBEIEHHBIM

swox ult sw,y,ult

3HaueHus Fopu+F, My ut+M My M M oy + M

yenosusx (6.95) m (6.97) npummmator He Gomee 2F, ., 2M,,, 2M, ., 2M, .,

COOTBETCTBEHHO.
ITonepeynas  apmatypa [HO/DKHA  OTBEYaTb  KOHCTPYKTHBHBIM  TpeGOBaHHSM,
NIpUBEJCHHBIM B pasjiese 8.
6.6.6 B obwem cryuae 3HaAYEHUA MOMEHMA CONPOMUGTEHUA PACYEIMHO20- KOHMYPA

cmaneuopobemona  npu  npodasausanuu W, , 6 HANPAGNEHUAX  63AUMHO

nepneHOuKynApHbix oceti X u'Y onpedensom no popmyne:

1
Jx(y) , (6. 98)
YO

B

ult 2 swult > sw,xult 3 sw,yult

W ety =
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20e I, ., — MOMeHm UHepyuu pac4emno20 KOHmypa omHocumeasHo oceii X, u Y,
npoxooAuIUX Hepes eo yenmp maxcecmu (puc. 6.12);
V(%) ey — MAKCUMANBHOE DACCMOAHHUE OM PACHEMHO020 KOHMypa 00 e20 UeHmpa

madcecmu.

3HayeHUe MOMEHTA MHEPUHAH [, ONPENENSIOT KaK CYMMY MOMEHTOB HHEPUMH [ 4, ),

OTAEIBHBIX YYacTKOB PAaCYETHOrO KOHTYpa MOMNEPEeYHOro CeYeHHs OTHOCHTENBHO LEHTPATBHEIX
ocelf, TPOXOOALINX Yepe3 IEHTP TAKECTH PACUETHOTO KOHTYpA.

TomoxeHHe LEeHTpa TSHKECTH PACYETHOTO KOHTYPa OTHOCHTENBHO BEIGPAHHOM OCH
OTIpeneNsIoT o opmymne:

Z Lix;(y:)e
X(¥)o = > (6.99)
XL
rge L, — AnuHa OTAENBHOrO y4acTKa paCYETHOIO KOHTYpa;
X; (y 1)0 — PacCTOSHUE OT UCHTPOB TAXKECTH OTACIBLHLIX YHaCTKOB PAaCUCTHOI'O KOHTypa

IO BEIGpaHHEBIX OCeH.
Jna samknymozo npamoyzonvno20 konmypa (puc. 6.12 6, 2) ¢ onunoii ynacmxoé L. u

L, 6 nanpasnenuu oceii X u Y yewmp masiecmu pacnonosicen ¢ mecme nepeceuenus oceii

CUMMempuu KoHmypa.
3nauenue Mmomenma unepyuu pacuemHozo KOHMyYpPa onpedesnrom no dopmyne:

L o) = poxton + L s (6.100)
20e L2 — MOMEHM UHEPpUUU yHACMKOS Konmypa Onunod L. u L, omnocumenvro
oceii Y, u X,, cosnadarowumu c ocanu Yu X.

3nauenua [, , onpedenaom no opmynam (6.101) u (6.102), npunuman ycnosno

WLUPUHRY KaXC0020 yHacmya Konmypa onutod L. u L, paenoii edunuye:

L3

x(»)
L pon = ”’gLJ (6.101)
L gy =0 SLy(x)Lx(y)’ (6.102)

3nauenua W, onpedensiom no ghopmyne:

1 Ty
6.103,
fhx(y) Lx(y)/z ( )

1

urw Wy = (L) Ly +§Li(y))’ (6.104)

Jns He3aMKHYTOro pacyeTHOTrO KOHTYpa, COCTOAINEr0 M3 TPeX IpAMOIHHEHHBIX
y4acTkoB qmuHoit L, u L, (puc. 6.12 B), HanpuMep, TIpH PacrioJIoXeHAN IUIOMAKH Tepefadu
Harpy3Ku (KOJIOHHBI) y Kpast IUIOCKOro 3MeMEHTa (TIHTHI NEepeKpHITHS), MOJOXKEHHE LEeHTpa
TSXKECTH PACYETHOTO KOHTYpA B HAaIlPABIEHHH OCH X ONpedeNsIoT 1o GpopMyJie:

v = inL+ LL, ,

<tL
a B HAlPaBI€HHH OCH Y — LEHTP TKECTH PAaclOJIOKEH MO OCH CHMMETPHH DPacdeTHOTro
KOHTYpa.
3HaYeHHUA MOMEHTA MHEPIMH PAacUEeTHOTO KOHTYPa OTHOCHTENBHO LEHTpaNbHEIX ocelt V| u X
onpenensior no gopmyie (6.100).

(6.105)
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3uavenus [/, ¥ [, ONpeeNstoOT o GopMynam:

L, L,
L =+ 2L.(x, —7)2, (6.106)
1/bx2 :Ly(Lx_xo)z' (6107)
3uavenus [,, u I,, onpepenstor no Gopmynam:
I,,=05LL, (6.108)
L3
1,,=-2. 6.109
by2 12 ( )
3uauenus W, u Wby OIIPEAENAIOT IO hopMynaM:
1 1
Wyo=2 uW, =—2—; 6.110
” xo ! = Lx _xo ( )
27
W,, = L’” ‘ (6.111)

X
Ilpu pacueTe NpHAMAIOT HAUMEHBLIHE 3HAYEHUs] MOMEHTOB COMPOTHBEHUS W, .

Jns He3aMKHYTOro pacYeTHOrO KOHTYpa, COCTOSIUEro M3 [BYX IPAMOIHHEHHBIX
y4acTkoB mnunoit L, u L, (puc. 6.12a), Hanpumep, Npy PacHoNOKEHHH TUIOMAIKY Mepeadn
Harpy3kd (KOJOHHBI) BONM3H yIaa IUIOCKOTO 3NMeMeHTa (IUIMTHI NEpeKphITHS), ITOJIOKEHHE
LEHTpa TSXECTH PaCYETHOr0 KOHTYpa B HAlIpaBJIEHHH oceil X U Y ompenensior no gopmyie:

LyyLyw + 0,515, ' 6.112)
L.+,

3HaueHHsl MOMEHTA MHEPIUH PaCHYETHOTO KOHTYpa OTHOCHTENEHO IEHTPAIBLHBIX Ocell Y,
u X, onpegnenaioT no popmyinam (6.106) u (6.108).
3navenus [, U 1, ,), ONPEENSIOT IO GopMynam:

x(y)

x,(¥,) =

L L .,
Iy =—"2+L(x,~)"; 6.113
Sbxl 12 x(xo 2 ) ( )
Loy =L, (L, -x,)% (6.114)
Ly = L(L, =y,)"; (6.115)
L L,
Ty =E+Ly(}’o_‘i“) . (6.116)
3uavenus W, u W, onpenensior no hopmynam:
I I
W, =25 L. 6.117
/b x() LX _xu ( )
I I
W, =250 —2—. (6.118)
yo Ly _yn

Ilpu pacyere NpUHMMAIOT HaUMEHbIINE 3HAIEHHS MOMEHTOB CONpOTHBNEHU W, u W, .

6.6.7 3HaueHHs  MOMEHTOB  COIPOTHBIEHHS  IIONEPEYHOM  apMmaTypbl  IIpH
nponasinuBaHuy W, ., B TOM cllydyae, KOTZIa TIONIEPEYHas apMaTypa PaclioioXeHa PABHOMEPHO
BIOJIb PacyeTHOr0 KOHTYpa NPOJABIMBAHMS B IPEIENax 30HBI, IPAHHIEI KOTOPOH OTCTOAT HA
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h
pPacCTOSHUH 0 B KaXX[YIO CTOPOHY OT KOHTYpa IIpojiaBnuBanus cranedubpoberona (puc. 6.14),

NPUHUMAIOT PAaBHBIMU COOTBETCTBYIOLIKM 3Ha4eHHsM W, u W, .

IIpu pacniosnoxeHMM NOMEPEYHOM apMaTyphl B IIOCKOM 37I€MEHTE COCPENOTOYEHHO II0
0oCAM TIpy30BOH IIIOIIAJKH, HampHMEp, IO OCH KOJOHH (KpecTooOpasHOE pacHoIOKEeHHE
HOIepedyHOH! apMaTyphl B IIEPEKPHITHH) MOMEHTBI CONpPOTHBICHHS MONEPEYHOM apMaryphl
ONPENENSIOT [0 TEM XXE€ [paBWiaM, YTO M MOMEHTHl COIPOTHBIEHHS cranedubpoberoHa,
NpUHMMAs COOTBETCTBYIOMYIO (aKTHYECKYIO JIMHY OrpaHHYECHHOIO YYacTKa PacIoNOXKeHHS
IIONEPEeYHON apMaTypsl 110 pacyeTHOMY KOHTYpY npojasnusarus L., u L (puc. 6.12r).

7. PACYET 3JEMEHTOB CTAJIE@UBPOBETOHHBIX
KOHCTPYKIMH 110 IPEAEJIBHBIM COCTOSTHMSIM
BTOPOHU I'PYIIIIbI

7.1 OBIIHUE I10JIOKEHUA

7.1.1 PacyeTs! 110 IpeIeIbHBIM COCTOSHUSM BTOPOi IPYIIIEI BKIIFOYAIOT:
— pacyer IO PaCKpPBITHIO TPELIUH;
— pacyeT O DAacKpBITHIO TpEIMH HOPMAlbHBIX M HAKJIOHHBIX K IIPOJONBHOM OCH
3JICMEHTa;
— pacder no aedopManuaM.
Pacuer 1o 3axpeITHIO TpEWMH ANd cTanehuOpoOeTOHHBIX KOHCTPYKIMI He IPOM3BOAUTCS.
7.1.2 Pacyet o 06pa30BaHHIO TPEWIHH IIPOU3BOAAT AJIS IIPOBEPKH HEOGXOAUMOCTH
pacyeTa 10 PacKphITHIO TPELUH, a TakKe AN IIPOBEPKH HEOOXOAUMOCTH y4eTa TPEIIUH IpH
pacueTe 1o aehopManusam.
7.1.3 TIpu pacuere 1o npejenbHbIM COCTOSHUAM BTOPOH IpyNIbl Harpy3Kd OPUHUMAIOT C
K02 GUIMEHTOM HAZIEXHOCTH 10 Harpy3ke y, =10.

7.2 PACYET CTAJIE@UBPOBETOHHBIX 3JIEMEHTOB 110
PACKPBITHIO TPELIIHMH

O6mme noJioxkeHNs
7.2.1 Pacuer cTanepubpoOETOHHBIX JIEMEHTOB MO PACKPHITHIO TPELIWH MPOU3BOIAT B
TeX cly4asix, Koraa cobonaeTcs ycioBHe:

M>M,,; (7.1)

cre 2
rae M — wsrubarommii MOMEHT 0T BHEIIHEH Harpy3Kd OTHOCHTENHFHO OCH, HOPMAaIBLHOH K
IVIOCKOCTH JCHCTBMA MOMEHTA H IPOXOAALICH uepe3 HEHTP THKECTH IPHUBEIACHHOTO
NONEPEYHOr0 CEIECHHS INIEMEHTA;
M, — usrnGatomuit MOMEHT, BOCIIPHHUMAEMBI HOPMAJIBHBIM CEUYEHHEM dJIeMEHTa IIPH

00pa3zoBaHHUH TPELINH, ONpee/seMslii cOrnacHo 1. 7.2.2.
Jind NeHTpaibHO PacTIHYTHIX 3MEMEHTOB IIHPHHY PACKPHITHS TPEIWH ONpPEeENsIOT IPH
COOJIFOIEHHH YCIIOBHS:

N>N,, : (7.2)
rae N - NpOAOIBEHOE pacTArHBaKolee yCUIINE OT BHELUHEH Harpys3kKH;
N e — TPOAOJIBHOE PpPACTATHBAIONIEE YCHIIHE, BOCIPDHHUMAEMOEC JJICMCHTOM IIpH

06pa30BaHHH TPEILHH, ONpeeaseMoe coracHo 1. 7.2.6.
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7.2.2 Pacyer cTanedubpoOETOHHEIX JIEMEHTOB IIPOU3BOAT 10 HENPOAOKUTENLHOMY H
[IPOJOJKUTENBHOMY PACKPBITHIO TPELIMH.

HenpomomXuTenpHOE PacKpHITHE TPELIHH OMNpeNeNIsIoT OT COBMECTHOTO [JeUCTBUS
MOCTOSIHHBIX M BPEMEHHBIX (JUTMTENBHBIX H KPaTKOBPEMEHHBIX) HAarpy30K, IPOAODKUTENLHOE -
TOJIBKO OT IOCTOSIHHBIX H BPEMEHHBIX JVIHTENBHEIX HArpy3okK (1. 4.2.4).

7.2.3 PacueT 10 pacKphITHIO TPEUIHH IPOM3BOIAT U3 YCIOBHUS:

acrc < acrc,ult ’ (73)

rae  a,, — UIMpHHA PacKpBITHA TPEUIMH OT AeHCTBHUs BHEIIHEH HATPy3KH, onpeiernsemas

corjacHo . 7.2.4,7.2.7u 7.2.10.

am,u,, — IPEeOCIbHO AONMYCTUMAas IMUPHHA PACKPBITHSA TPEIIIUH.

3navyeHus a NpUHUMAOT T1o Tabi. 4.1.

creult

7.2.4 llupuHy pacKpbITHS TPEIIMH Q. ONPENENAIOT HCXOAS M3 B3AHMHBIX CMELIEHHH

4
pacTaHyTO¥ apMaTypel M OeToHa M0 06e CTOPOHBI TPEMIMHEl HAa YPOBHE OCH apMaTyphl H
IIPUHUMAIOT!

IpH IIPOJOKHTETLHOM PaCKPEITHH

G = Gy (7.4)
IIPpU HENTPOAODKUTEIBHOM PaCKPBITHH
Ao = Qppey T prey ~Aoress (7.5)

rae  a,,, — WHPHHA PACKPHITHS TPELIMH OT NPOAODKHTENBHOrO ACHCTBHS IOCTOSHHBIX M

BPEMECHHBIX [UIMTCIIBHBIX HArpy3o0kK;
a — IIMpHHA PaCKPBITHA TPELUHH OT HEIPOOO/DKHTECIBHOIO JENCTBUS IOCTOSHHBIX U

cre,2
BPEMEHHBIX (IIIII/ITEJ'IBHLIX H KpaTKOBpCMeHHLD() Harpysok,;
a,,., — IIKPHHA PaCKPHITHA TPELIMH OT HENPOJOKUTENLHOTO JEHCTBHA MMOCTOSHHEIX H

cre,3
BPEMEHHBIX JTMTENBHBIX HArpy30K.
3HaueHus a a,, " a

cre,l 2 cre,

JIEeNCTBHS COOTBETCTBYIONIEH HAarpy3KH.

3 OINPEAENAOT C YUYETOM BIHUAHHUSA NPOJOJDKHUTEIBHOCTH

cre,

Onpenesienne MoMeHTa 06pa30BaHMA TPEIIHH, HOPMAJBHBIX K NPOXOJIbHOM
OCH 3JIEMEHTA

7.2.5 MomMeHT TtpewmHoo6pazoBanus M, Ang cranedubpoOETOHHBIX 31€MEHTOB
OIIPENENSIOT 10 GopMyne:
IS 37IeMEHTOB 6€3 IpeIBApUTENLHOTO HAIIPSKEHHS apMaTypEI:

M:rr = Wpl Rbl,ser s (7.6)
OJI IPEABApUTEIbHO HAIPAXKXCHHBIX 3JICMCHTOB!
Mcrc = Wpl Rb!,ser t Mp b (77)

rne Wp, = MOMCHT COIIPOTUBJICHHA IJIA Kpam{ero pPacTIHYTOro BOJIOKHA CEYUCHHSA C yYETOM
Heynpyrux nedopmaluii pactsayToro 6eToHa, onpenesercs o hbopmyne:
_ Wy raly +a,ly)
a h-x

rpe I, I, u I, - MOMEHTH MHEPUMH CXaTOH 30HBI OeTOHa, IUOWamed CeveHus

+ Sy (7.8)

¢ubpoBoit unu ¢GuOpPoBOH M CTEPKHEBOH apMaTrypbl, PaclOJIOKEHHOH, COOTBETCTBEHHO, B
CKaToM M pacTAHyTOH 30HaX cevelns, OTHOCHTENIBHO HYJIEBOM JIMHAY,
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S, - CTAaTHYECKMH MOMEHT NNOIMAjAM CEYEHHS PacTIHYTOH 30HbI GETOHAa OTHOCHTENBHO
HYJIEBOH JINHUHY;

& - OTHOIICHUE MOIYJeH ynpyrocty ¢pubposoit apMatypel E , uberona E,.
TTonoxxeHue HyneBoO THHUHM OIIpenenseTcs o gpopmyne:

(h-x)4
bt

Spe a8 —a,S, == (7.9)
rae  S,., Sy M S, - CTaTHYECKHE MOMEHTHI IUIOLIaZEH CedeHHs CXaToll 30HBI GeToHa,
mromaneii cedeHds ¢ubpoBoit mwi GUOPOBON M CTEPIKHEBOH apMaTypHl, PacHOJIOXKEHHOH B
CXKaToH U pacTAHYTOH 30HaX CEYEHHS OTHOCHTENILHO HYJIEBOH JIMHUH,

4,, - IIomank ceyeHUs pacTIHyToro 6eToHa;

h - BBICOTA CEYECHHS IEMEHTa.
3uavenne M, B Gopmyne (7.7) onpenensercsa no popmyrne:

M, =Ple, +r), (7.10)

rae M, - MoMeHT ycumus N, OTHOCHTENBHO OCH, MapaUleNbHOH HyNeBOH JHHHM H

Ipoxojsllel dYepe3 ANPOBYIO TOUKy, Hauboliee YHAIEHHYI0O OT pacTAHYTOH 3OHBI,
TPEUIMHOCTONKOCTh KOTOPOH HY)XHO ONPEEeINHTb.
B dopmyne (7.7) 3HaK «+» cnenyer NpHHUMATh, KOTa HalpaBieHHE MOMEHTOB M,

(

uM,
TIPOTHUBOIIOJIOXKHBI, 3HAK «-» KOIrJa HanpaBJICHUS COBIAAaOT.
3navenns l,, I,, S, u S, BeuucHAOTCs C Kod(dHIHEHTOM (HGpOBOTO

apMEpOBaHUA TI0 IIOWAMH L), , H '« B My, » OTIPENENSEMBIX IO GOpMyNaM:

Ky = By Ko Ko (7.11)
/‘lfa =/‘1ny3de; (712)
H =/1fwx:mlcm. (7.13)

Koapouuuents! x,,, K, H K, , YIUTEHBAIOIHE OpHeHTaImIO GUOp B monkax u peGpe, Ausd

TaBPOBLIX H JABYTAaBPOBBIX CEYCHUH MPUHAMAIOTCS 10 Tabu. 6.1 1 6.2,
3uayenue koddduuueHra k,, onpenensercs no gpopmyne:

!
Ko =1- L (7.14)
l/
3/1eCh ﬂ—%
M 3

lim
rae [, - omna sanenku ¢u6ps1 B GETOHE ONpEJIENIETC COrIacHo M. 6.2.6;

{, - mmuna Gubpsr;

M u M, - marubaromue MOMeHTHI (11. 7.2.1);

M, - pacueTHBIH H3rnbaromMit MOMEHT (M3 pacdeTa Io NpeaeNbHbIM COCTOSHUAM
UEPBOH IpyIIILI).

7.2.6 Ycumue N, npH 06pa3oBaHNM TPEIIMH B NEHTPANLHO PaCTAHYTHIX JNEeMEHTaX
onpezeNnsior no popmyne:

Ncrr = Aredel‘xer7 (7.15)
3geck A,, - INOMmans IPHBEJEHHONO MNONEPeYHOro CEe4eHHs SJeMeHTa, onpeienseMas IO
¢dopmyrre:
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Ay = 4, +0d, +ad; (7.16)
rue A4,, A, A, - II0maKs NONEPEUHOTo CEYeHH s, COOTBETCTBEHHO, GETOHa PacTAHYTOH M

CKaTOM CcTepXKHEBOH apMaTyphI,
@ - K03¢hQHIUEeHT NpHBeNeHHs apMaTypEI K 6eTOHy, onpelensieMslii o GpopMye:

s

E,’

a=

Pacuem no packpuimuio mpeuyut, HOPMATLHYIX K APOOONLHOU OCU 31eMEHMA

7.2.7 lupuny pacKphITHS TPEWNH d,,, (MM), HOPMaJBHEIX K IMPOJIOJIBHON OCH 3JIEMEHTA,
1IpY KOMOHHHPOBAaHHOM apMUDPOBAHUU CIIEAYET ONpPENEIATh 0 HOopMYIE:

o
Qe = 5¢177f177m1 ¢E—fZO(3,5 —-1004,,, )3\1 d/,red > (7.17)
i
rae 8 - ko3ddunneHT, NPHHUMAEMBIH paBHBIM [UIS 31I€EMEHTOB:
H3rubaeMbIX ¥ BHELEHTPEHHO CXKATBIX - 1,0;
PacTAHYTHIX -1,

@, - K03QQHLUHEEHT, IPUHAMAEMBLH PABHBIM IIDH YYETE:
KpaTKOBPEMEHHBIX HArpy30K H HEMPOAOIKHTEILHOTO
OeACTBUA OCTOSHHBIX U ANATENBHBIX HATPYy30K - 1,00;
MHOTOKPaTHO ITOBTOPSIOIEHCA Harpy3KH, a Takxke
IPOJOJIKUTENBHOTO AEHCTBHS IOCTOSHHBIX H
IUTUTETBHBIX Harpy30K And KOHCTPYKLMi 13 G6eToHa:
TSDKEJIOro -1,50;
MEJIKO3epHHCTOrO TPyNIEI A - 1,75.
N - kodpduunent,  yuuThBaloWM# ~ BiAHAHME  (UOpPOBOrOo  APMHPOBAHMA,

onpezensieMsli o gpopmyie:

0,5
-0 (7.18)
T =05+ m
3nauenne xoaddunuenta m oupenensercs no hpopmyne:
1
m= ; 7.19
40d? ,,(u, +51,) (7.19)
— 1
/1 /aA
rie A — mnomame NONEpEeYHOro CeYeHHs IMEMEHTa, MM’ TPELIHHOCTOMKOCTE KOTOPOTO
olpenenseTcs;
7,0a - IPUBENEHHBIA K03bOUIMEHT, OnpeAenseMblii o Gpopmyie:
NyakMpme TN Hs
Mred = ’ (720)
:u Sfaw + /us

rge Nya— K03 HHUIUCHT, IPUHUMAEMBLI paBHBIM:
- 1,0 nns dubpsr Tuna PJIA;
- 1,0 1 Gubpst Tura OB npu d, < 0.8 MM,
- 1,1 mns pubper Tuna OB npud , > 0,8 Mm;

- 1,15 nns Gubper Tuna GJIIT;
- 1,20 nns ¢ubpst Tuna OJIT.
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M, — OTIpELENsieTes N0 Qopmyne (7.13) n.7.2.5;

n, - K03 GUIMEHT, TPHHIMAEMBIH JUIA CTEPXKHEBOU apMaTyphl:

ropsi4eKaTaHOR NepuoauyYecKoro npodus - 1,05
ropsideKaTaHo} riaagKon - 1,3;
XOJIOJAHOTSHYTOH ITEPHOAMYECKOTO MPOGUIIA U KAHATOB -1,2;
XOJIOJHOTSHYTOMH rnaakoin -1,4;

O, — YCIOBHble HAalpsDKEHUs B KpaiHEM DacTAHYTOM BOJIOKHE MM IpHpalieHHe
HalpSOKEHUH OT NEACTBHS BHEIIHEH Harpy3kH (MPH HaTMYMH NpeJBapHTENBHOTO HAIIPSHKEHHS),
onpeznesnsemoe 1o 1. 5.4.5 sacrosmux PTM;

E, - Monyns ynpyrocTH cranbHol ¢pubposoit apMaTypel, cM. 1. 5.2.5;

M,s — TpuUBefeHHBIH KOXQOHLMEHT apMHpPOBaHUS 10 [UIOUIAAM CEYEHHA,
onpenenseMslit o Gopmyne:

Hred = Hpw + Hys
Ho He 6oee 0,02;

d; ., - IPHBEIEHHbIH IUaMETp UCTIONb3yeMoit GUBPEI, ONIpeNesAeTcs COrNIacHo 1. 6.2.6;

d,., — DpUBEACHHBIN AuaMeTp GHOPOBOIl M CTEPKHEBON apMatrypsl, OIpeaeNseMol Mo
dopmyne:

2 2
g = it 2Oty (7.21)
df,redtufaw +d.p,
7.2.8 Hanpsixenue o, , ClleMyeT ONPENENITh:
B LIEHTPAJIbHO PacTAHYTHIX dJIEMEHTaxX 10 popMyre:
_N-P
KAy |
rne P - ycunue npenBapATENbHOTO HAMPSXEHHUS C YIETOM BCEX NMOTEPS;
A, - mnomans ceveHus cranepubpoberona;

o, (7.22)

Hp - KOOQQUIMEHT NPHBENEHHOIO apMUPOBAHHS MO IUIOWIAIHM, ONMpENEIAEMBIA IO
dopmyie:

Hp =H fvxjr >
TAe i, - IPOUEHT puGpPOBOTO apMAPOBAHHS 1O OOBEMY COrNACcHO 1. 5.2.2;

K
or

Juis n3rubacMbIX, BHELIEHTPEHHO CXKATBIX HJIM BHELICHTPEHHO PACTAHYTHIX 3JICMEHTOB -
No NpaBUIIaM CTPOHTENBHOH MEXaHUKA KaK I/ YIPYroro Tena.

B paciere o, NOJDKHO pacCMaTpUBAaThCA CCUCHHE, MPHUBEACHHOC K 3KBHBAJICHTHOMY

- k03¢ pHuunenHT, NpHHUMaeMsIi 1o Tabi. 6.1.

CTANBHOMY CeYeHHIO (pHC. 7.1) ¢ emMHOH ynpyro# XapakTepUCTHKOH. B pacTsaHyToH 30HE K
CTaJIbHOMY CEYCHHIO NPUBOIAT TOAbKO GHOPOBYIO H CTEPXKHEBYIO apMaTypy ¢ SKBHBAICHTHOM
IUIOIIAJbIO CEYEHHS, & B CXATOH 30HE - apMaTypy M OETOH C SKBWBAICHTHEIMH ILTOIIAAMU
E

s _ b

Ha,=—.

E, E,

CedyeHUs TpuBeNeHHbIMH K GUOPOBOIl apMaType IpH o, =
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Pucynox 7.1 - CxeMa NpHBeIEHHA CEYEHHA CTaneGuOpo6ETOHHBIX 3]IEMEHTOB K CTAILHOMY:

a) ceueHue cTane¢pubpo6eTOHHOro HMeMeHTa;
6) ceueHue, MPUBEIEHHOE K CTANIBHOMY;
1- crepxHeBas apMaTypa.

3HaueHue o, ONPENENSAETCS: -
11 M3rubaeMBIX 371EMEHTOB 110 GpopMyIie:
_ M- P(ecp +r)
W,
rae e, - 9KCUEHTPHCUTET MPHIOKEHHS CHIIBL P OTHOCHTENLHO LIEHTPA TSKECTH CEUEHHS

o, ; (7.23)

3JIEMEHTAa;
r - pacCcTOsHHUE OT AAPOBOH TOUKH, OHKafileR k CXaToil IpaHy CEYEHHUS.
IUIS1 BHELICHTPEHHO CXKAaThIX H BHCHEHTPEHHO PAaCTAHYTHIX JIEMEHTOB 110 opMye:

Nl\e .. tr
0_/ - tot \"c,lot ) (724)
w
M1
rae N,,, - paBHOZEHCTBYIOIIAS IPOAOABHOM CUNbl N ¥ YCHIIHA NIPENBAPUTEIHHOIO 00XaTHs
P,

€., - IKCIICHTPUCHTET ycHius N, OTHOCHTENHEHO NEHTPA TSKECTH CEUCHHUS.
B dpopmynax (7.7) u (7.8):
W, - MOMEHT CONpOTHUBIICHUS IPUBEICHHOrO K CTAIBHOMY CE€UEHHIO, OTIPEeNIeTCS 110
1l
dopmyne:
I,
1
W, = f
1,3y,
rae I, - MOMEHT UHEPLHMH CEYCHHS, IPUBEAECHHOTO K SKBUBANIEHTHOMY CTAlBHOMY

(7.25)

CCYCHHUIO, OTHOCHUTEJIBHO €I'0 LEHTPA TAXKECTH,
Y. - PacCTOAHHC OT ICHTpa TOKECTH CCUYCHHUA, NPUBEACHHOTO0 K CTalbHOMY, IO

PacTAHyTOU rpaHy CEeYeHNs,

B dopmyne (7.24) 3HaK «MHHYC» IPHHEMAETCS IPH BHELEHTPEHHOM CXKAaTHH, a 3HaK
ILTEOC» - IPU BHELEHTPEHHOM PACTSKEHUH.

729 lna 31eMEHTOB, K TPEUIMHOCTOMKOCTH KOTOPHIX INpPEXbABISIOTCS TpeOOBaHHUA
BTOpOHl KaTeropuu, IIHPHHA HENPOODKUTENBHOTO PacKPBITHS TPEIMH OIpelensercs Kak
CyMMa IIMPUHBI PacKphITHS OT IPOAOKUTENBHOTO AEHCTBUSA IOCTOSHHEIX M JUIHTENIBHBIX
HArpy30oK M IIpHpAIleHHsd UIHPHHBl PacKpHITHA OT NeHCTBUS KpAaTKOBPEMEHHON HAarpysku.
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U.IPIpI/IHa MIPOAOJDKUTENBHOIO PaCKpBITUA TPECIIUH 3aBUCHT OT IIPOAOJDKMTEIIBHOCTH JeHCTBHS
MOCTOSHHBIX U JJIMTEJIIBHBIX Harpy30K.

Pacuer no PacKpPLITHIO TPeHIHH, HAKJIOHHBIX K [lpOIIOJ'leOﬁ OCH 3JIEMEHTA

7.2.10 IlupuHa pacKphITHA TpPELIMH, HAKIOHHBIX K IIPONONBHOH OCH H3rHOaeMBIX
3JIEMEHTOB, IIPH CETYAaTOM ¥ KOMOMHMPOBaHHOM apMHPOBAHHH OIpefieseTcs o popMyne:
2
n Fa K;
a:rc = ¢1K1 (hw + 30df,red) ey (726)
# faw E I

rze - k03¢ QHIMEHT TOT Xe, YTo H B 1. 7.2.1;

K1 - koaddbunment, perancnsemeit ans Gubps:
Tuma OJIT o dopmyne — (30-14004,, J10*;
tema OJIIT no popmyne - (25 —14004,,, )103 ;
tuna OB mo dopmyne - (22 —14004 ﬁ,w)IO’ ;
tunoB OJIA no gopmyne - (20 14004, )1 0%;

77y - Ko3dduumEent ToT *e, yro U B 1.7.2.7;
_ 2
Hpm = HpKy |
’

K .
rae " - ko3¢ unueHT, NpUHIMaeMsIii 1o Tabi. 6.2;
d, ., - IPABEJCHHbI IuameTp ucnonezyemoii Gubpe, cornacHo 1. 6.2.6;

E, - mopyns ynpyrocty $puGpsl, IpUHHMAEMBIi COTNACHO 1. 5.2.5;

K, = Q 025t (7.27)
bwtw Abc

roe @ - HauGojbluas monepeyHas CHa Ha pacCMAaTPUBAaEMOM YYACTKE JUIMHEI SIEMEHTa OT
JeHCTBYIOLIEN Harpy3KH;

P _ ycunue npesBapuTensHOrO HAIPSKEHHUS C YIETOM BCEX TIOTEPE;

A,, - IIOImab CEUeHHs CxKaTol 30Hb! 6eTOHA.

7.3 PACYET 3JIEMEHTOB CTAJJE®@UBPOBETOHHBIX KOHCTPYKIIUA
10 JE®OPMAIAM

O0mue mo10KeHUs

7.3.1 Pacyer 31eMeHTOB cTane@ub6poOETOHHEIX KOHCTPYKIHUH 110 nedopManisM OpOH3BOJIST C
YYETOM 3KCIUTyaTallHOHHbBIX TpeGOBAHMH, IPEABIBISEMBIX K KOHCTPYKUMAM.

Pacuet o gedopmalusM cineayeT NpoU3BOAUTE Ha AeHCTBHE:
TIOCTOSHHBIX, BPEMEHHBIX IHTENBHBIX H KPAaTKOBPEMEHHBIX Harpy3ok (4.2.4) npy orpaHH4eHUH
nedopMaruit TEXHOJIOTHYECKIMH HIIH KOHCTPYKTUBHBIMH TPEOOBaHHUSAMHY,;

IIOCTOSHHBIX ¥ BPEMEHHBIX JUIMTENBHBIX HArpy30K I@pH OrpaHHdYeHuu Aedopmarmit
3CTETHYECKUMH TPeOGOBAHUIMH.

7.3.2 Hedopmanuu (mporubel, Yrabl IOBOPOTA) 3IEMEHTOB CTateuOpobeTOHHBIX
KOHCTPYKIHMH BBIYHCIIAIOT IO GOpMyaM CTPOMTEIBHOM MEXaHHKH, ONpEeNeNss BXOALIIME B HUX
3HAYECHUS KPUBH3HBI cornacHo mil. 7.3.3-7.3.5 nactosmero CII.
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BenuuuHa KpuBH3HE B fedopManuil ctanehubpoOETOHHBIX 3JIEMEHTOB OTCUMTHIBAETCS
OT UX HaYyaJbHOTO COCTOSHHUS; IPH HAJIMYMY IIPEABAPHTENLHOTO HAaNPSXKEHUS — OT COCTOSIHUSA 10
obxaTHs.

7.3.3 KpuBusHa crane¢udpobeTOHHBIX 91EMEHTOB OIpe/IeNIeTCs:

UL YHACTKOB 3JIEMEHTa, [Jie B PACTAHYTOH 30He He 06pa3yiOTCs TPEIMHB], HOPMaIbHBIE
K NIPOJIOJIBEOM OCH 3JIEMEHTA, - KaK JIS CILIOIIHOTO Tea;

IUTA yHacTKOB 3JIEMEHTa, IIe B PaCTIHYTOH 30HE HMCIOTCS TPELMHBI, HOPMaNbHEIE K
IIPONOJIBHOM OCH, - KaK OTHOIIEHHE Pa3HOCTH CpedHHX JedopMaliuii KpaifHero BOJIOKHA CXaTOH
30HK! O€TOHa ¥ KpaiHero BOJOKHA PaCTAHYTOH 30HKI (MIH HPONONBHOM pacTAHYTOH apMaTyphl
Ipd KOMOWHHPOBAHHOM apMHPOBAHHHM K BBICOTE€ CEUEHHs dNeMeHTa (MM pabodedl BEICOTE
cedyeHus).

OneMEHTH! WM YYaCTKH 3IEMEHTOB PAaCCMAaTPHBAIOTCA 03 TPeHMH B pacTsHYTOH 30HE,
€CH TPEIIHHEI He 00pasyloTcsl IpH JAeHCTBHH NOCTOSHHBIX, UIHTENBHEIX H KPAaTKOBPEMEHHBIX
Harpy3oK; [Ipy 3TOM Harpy3Ku BBOAATCS B pacdeT ¢ K03hdHIMCHTOM HANSKHOCTH IO HArpy3Ke
7, =12.

7.3.4 3HayeHUs NpeAeNbHO JOIYCTAMBIX AehopManuii 3IEMEHTOB IIPHHUMAIOT COTJIaCHO
CHulT 2.01.07 u HopMaTHBHBEIM IOKYMEHTaM Ha OTHEJbHEIE BUIBI KOHCTPYKIIHH.

Pacuer cranedpnépoGe TOHHBIX 3JIEMEHTOB N0 porudam

7.3.5 Pacuer ctanednGpobeTOHHEIX JIEMEHTOB 110 Iporn6aM NPOU3BOAAT H3  YCIIOBHSA
f= s (7.28)

rae f - nporu6 xene3o6eTOHHOro NIEMEHTa 0T ACHCTBHS BHELIHEH Harpy3KH;
f. - 3HAUEHHE TIpeJieNIbHO JomycTHMoro nporuba cranedubpobeTonHOro 3neMenTa.

ITporu6e1 crane¢pubpoOETOHHBIX KOHCTPYKI[MH ONpPENeNAIOT HO OOIIMM IpaBHiIaM
CTPOUTENBHOM MEXaHHKH B 3aBHCHMOCTH OT U3THOHBIX, CABUTOBBIX H OCEBBIX Ae(OpMaIlMOHHEIX
XapaKTEPHCTHK CTane(uOpobeTOHHOrO 3JIEMEHTa B CEYECHHAX IO €ro JIMHe (KpHBH3H, YIJIOB
CIIBUra ¥ T.J1.).

[pu nefcTBAM MOCTOAMHEIX, AMUTENBHEIX H KPaTKOBPEMEHHBIX HArpy3ok nporu® 6anok

1 1
WM IUTUT BO BCEX CIy4dasX HE NOJDKCH IIPEBhIIIIATh ’15—0 NpoJjieTa H — BBUIETA KOHCOJIH.

7.3.6 TIporu6 cranedpubpobeTOHHBIX 3JIEMEHTOB, 00YCIIOBIEHHBIH AedopMarueii H3ruba,
OIlpeNeIIstoT Mo GopmyIe:

!

1

f= I x(- d,, (7.29)
0 r 1ot ,x

rae M, — usruGaromuif MOMEHT B CEYEHHH X OT JEHCTBMS €AHHHYHON CHIIBI, TPHIIOKEHHOM

II0 HAITPaBJICHUIO MCKOMOIO NEPEMEMICHHUS JJIEMEHTA B CEYCHHH X MO IJIMHE IIpoJieTa 1, JA
KOTOpOTO ONpeieIbdoT l'IpOI‘I/IG;

(-—J — IIOJIHad KPHBH3HA 3JIEMCHTa B CCUYCHHH X OT BHeEIIHeM Harpy3kH, IpH
¥ J ot x

KOTOpO# ONpenensiorT nporud; Benuyrnna (l) onpegemsiercs no popmynam (7.31) u (7.39);
r tot,x

1
3HaK (— TPUHHUMACTCA B COOTBETCTBHH C SHIOPOﬁ KPHUBHU3HBL.
¥

HJIS{ 3JIEMEHTOB ITOCTOSHHOTO CE€YE€HMs, HMCIOIIUX TPCIIUHB! Ha KaXIAOM Y4YacTKE, B
npezgenax KOToporo n3rubaroIpi MOMEHT He MEHAET 3HaKa, KpUBHU3HY OOIYCKACTCs BRIMUCIIATH
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pasjey HauboJlee HAIIPAXKEHHOI0 CEYCHHS, NIpHHUMAasT KpUBHU3HY JUIS OCTATIBHBIX CEUYEeHHUH TaKoro
yJacTKa H3MEHSIOLIEHCS IPONOPLHOHAILHO 3HaUEHUAM H3THOAIOEro MOMEHTA.
Jins  HekoTophix HauGoslee pACIpPOCTPAHEHHBIX CIy4YaeB 3arpyXeHHs Oporud
U3ru0aeMOro IEMEHTa [IOCTOSHHOTO CEYEHHS MOXKET OIPEAENSThCS 1o opMmyIe:
f =m[l] 2, (7.30)
tot

7

rae  m - xo3bduUHEHT, NPUHEMaeMBIil B 3aBHCHMOCTH OT YCIOBHH OMHMPaHMS H CXEMBI
3arpyXeHus;

1
(- - KDUBU3HA B CECYCHHH C HaWOOJBIINM H3rHOAIOIUM MOMEHTOM OT HarpyskH, Ipu
¥

KOTOpo# onpeaenseTcs nporud;
| - pacyeTHBI# IPONET dTEMEHTA.

OnpeaeneHne KPUBU3HBI cTa/1e(pHOPOGETOHHBIX 3JIeMEHTOB
Obwue nonoscenus

7.3.7 KpususHy H3ru6aeMeIX, BHELEHTPEHHO CXAaTBIX H BHEIEHTPEHHO PacTAHYTHIX
3JIEMEHTOB JUIS BEIYHCIIEHHS HX NIPOru6oB ONpeAeNsIoT:

JUI 3JIEMEHTOB HJIHM YYacTKOB 3JIEMEHTA, Ile B DacTAHyTOH 30He He ob6pasyrorcs
HOPMAJbHBIE K IPOIOJILHON OCH TPEIMHBI, corsiacHo . 7.3.8, 7.3.9.

JUIA 3JIEMEHTOB MM YYacTKOB 3JIEMEHTA, TJIe B PACTAHYTOH 30HE HMEIOTCS TPELUMHBL,
cornacHo mm. 7.3.10-7.3.13.

OneMeHTH! MM YYaCTKH 3IEMEHTOB paccMaTpHBAIOT 6e3 TpelMH, €CNH TPEeIIHHbl He
obpasyrorcst (r.e. ycnosue (7.1) He BBIMONHAETCA) IpH HACHCTBHHM IOJHOM Harpysky,
BKJIIOYAlOLeH TOCTOSAHHYIO, BDEMEHHYIO JUTUTENBHYIO ¥ KPaTKOBPEMEHHYIO HAarpPy3KH.

Onpedenenue kpugusHol cmane@ubpobemonHbIX 31 MEHMOB HA YHACMKAX
6e3 mpewun 8 pacmanymot 30He

7.3.8 Tlonmnoe 3HaueHHe KPHMBH3HBI H3rMOaeMbIX, BHEHEHTPEHHO CXKATBIX M
BHELICHTPEHHO pacCTAHYTHIX JJIEMEHTOB Ha Yy4acTKax, e oOpa3yloTcsi HOpMaibHEIE HIIH
HaKJIOHHBIE K IPOROIBLHOM OCH 2IEMEHTBI TPEINUHEL, ONPEAEISIOT N0 hopMyIie

1
DRDRCRERD)
Vi ¥/ r), r 3 r 4
rne (lj " (lj — KpHUBH3HA, COOTBETCTBEHHO, OT KPAaTKOBPEMEHHBIX M OT IIOCTOSIHHBIX H
1 2

r r
JUTHTENTBHBIX BpEMEHHBIX Harpy3ok (6e3 yuera ycunus P);

(lj M. (1.32)
rj Bfl

M
[lj = Poer (7.33)
r), B/l

rae M —MOMEHT OT COOTBETCTBYIOLIEH BHENIHEH HArPY3KH OTHOCHTENHHO OCH, HOPMAJILHOR
K IJIOCKOCTH AeHCTBHA MOMEHTa U IPOXOASALIEH Yepe3 LIEHTP TSHKECTH NPHUBEIECHHOTO CEYEHHUS;
®, . — kK03dounyeHT nonsyyecty 6€TOHA, IPUHUMAEMBIH 110 Tabi. 5.5 HacTosmux PTM

B 3aBHCHMOCTH OT BHa O€TOHa;
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B, —XecTKOCTb cTanedpubpobeTOHHOTO 3MeMeHTa IPH KPAaTKOBPEMEHHOM JeHCTBHH
Harpy3kH, onpejenseMas rno popmyie:

B, =0385E,1I, (7.34)
roe  E, —moxyns ynpyrocti GeToHa, IpHHAMAEMEIH 110 TabJ. 5.4 HacTosmux PTM;

I, — MOMEHT MHEPIHH CedYeHHs, NIPHBEICHHOr0 K GETOHHOMY H BKJIIOYAIOLIEro B ceds
mwiomans 6eToHa, GpubpoBoit Hnn GuOPOBOI U CTEpKHEBOI apMAaTYpHI, NPUBEAEHHON K GETOHY.

E
Ilpu sToM K03(duuMenT npusenenns s GpubpoBoit apMaTypsl a, =Ef~, TS CTEpXKHEBOU
b

s

E
apMarypel o, = , a TIpUBEICHHBIE IIPOLEHTHl APMHpPOBAHHUA P_IG OBOH H CTEP>KHEBOH
sb E P:

b
apMaTypoH ONpeNENIOTCS B COOTBETCTBHH ¢ 1. 7.2.5 dopmynsl (7.11)-(7.14) HacToswmux PTM;

[—) — KpHBH3Ha, 06}’CJ'IOBJICHHa}I BBITHOOM 3JIEMEHTa OT HCIIPOAOJDKHUTENBHOTIO
r
3

JECHCTBHS YCHITHA TpeABapHTENLHOr0 003KaTHs | onpeaendeMas no Gpopmyne:
1 Pe,
(_j _ P (7.35)
, B

r
|

rae e, — IKCLEHTPHCHTET NPUIOKEHHS CHIE P OTHOCHTENLHO LIEHTPA TKECTH JNIEMEHTA;
1
—| - KpuBHM3Ha, OOyCIOBICHHas BBITHOOM 3/IEMEHTa BCIEICTBHE YCAIXH H
’
4
noy3y4ecTH 6ETOHA OT YCHIHA NpeIBapHTEeNbHOT0 06kaTus 1 onpeaenseMas o Gpopmyie:

1 £ — &,
1) &8 7.36
1).-% (736

rne &, W £, - OTHOCHTENbHbIE Nepopmauuu cTanedpubpobeTona, BEI3BAHHBIE €T0 YCAIKOH B

NOJM3YYECTHIO JIOA JCHCTBHEM YCHIMSA IIPEABAPHUTENLHOTO O0XAaTHs, ONpelesseMEIe,
COOTBETCTBEHHO, HA YPOBHE PACTAHYTOM M CXKATOH IpaHM ceueHHs Mo GopMmynam:

g
gb=?ff; (7.37)
-
g =L, 7.38
b= (7.38)

3Ha‘ICHI/IC g IIPHHUMACTCd YUCIECHHO pPaBHBIM CYMME NOTEPHh IIPEABAPHUTEIIHLHOIO
» p Y™

HanpsHKEHUS apMaTypel OT Yycaaxku M Tomsydectu OeroHa corjacHo mm. 5.2.13, 5.2.14
HacTosmux PTM 11 apmMaTypel pacTsHyTOH 30HEI (YCIIOBHO NPHHUMAETCS PacIoIOKEHHON Ha
PaCTSHYTOM rPaHH CEYEHHS), & a}b ~ TO K€, AT HAIpsAraeMod apMaTyphl, eclii OBl OHA HMENAch
Ha ypOBHE KpalfHEro c)xaToro BOJIOKHa GeToHa.

1 1 P eop}/ b,
TIp¥ 5TOM CyMMa | — | +| — | TpHHEMAeTCS HE MEHEee ———bL ,
r)s 4

r 5

1 1
3HavYeHUs KPUBH3HBI (— B | — | Iuig anemMeHTOB 6€3 MpeABapUTENBHOIO HAPSHKEHHS
¥ r
3 4

JOIIycKaeTcs IPMHAMATh PaBHEIMU HYIO.
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7.3.9 Tlpu omnpeneneHWH KPHBM3HBI HA YYacTKaX C HAaualbHbIMHM TPEIIMHAMH B CHXATOH

3oHe GeTOoHa 3HAYCHHSA (l] , (lj u (lj , ompeaeneHHsle mo Qgopmynam (7.32), (7.33) u
rn \rh T/,

1
7.35), npuHUMAIOTCS yBenndeHHBMH Ha 15%, a 3Hauyenue | — | , onpenesieHHoe o popmyie
p ; p My
4

(7.36), - Ha 25%.

Onpedenenue kpususHol cmane@ubpobemorHbIX 31eMeHmMO8
HA Y4ACMKAX € MPEWUHAMYU 8 PACMAHYMOY 30He

7.3.10 TlonHoe 3HayeHHWe KPHUBH3HBI M3rHGaeMBIX, BHELEHTPEHHO CXaThHIX H
BHEIIEHTPEHHO DACTAHYTHIX CTaneGUOPOOETOHHBIX IEMEHTOB HPSIMOYIOJIBHOTO, TABPOBOTO M
IBYTaBPOBOTO CeYeHHH Ha ydacTkaX, rie oO0pasyloTcs HOpPMalbHBIE K IPOJOJBHON OCH
JNeMeHTa TPEIWUHEL, CleAyeT ONpeeniTs no Gopmyne:

.G CLC) ). o2

1 . .
rae (— - KpUBH3HA OT HENPOJOJDKUTENHLHOrO NEHCTBMS BCEM HArpy3ku, Ha KOTOPYIO
rJs

IPOM3BOAMTCA pacyeT no AedopManusm;
1 o
(— - KPHBH3HA OT HENpOXOKHTENBHOTO NEHCTBHS IOCTOAHHBIX M JUIMTENBHBIX
rJe
Harpysok;
1 . . o
—| - KpHMBH3Ha OT NPOJAO/DKMTENHLHOTO MAEHCTBMS TOCTOSHHOM M IJIMTENHHOM
¥ /s
Harpysok;
1
(— - KpHBH3HA, 06YCIIOBICHHAs BHIrHOOM 3JIEMEHTa BCIIEACTBHE YCAAKU U IION3YYECTH
L
6eToHa OT yCHIHSA IIpeIBAPHTEILHOI0 00XaTHA K onpegessemas o Gpopmye (7.36).

7.3.11 3nauenus (lj OIIpesieNsAroTes Mo Gopmyie:
FJs

[1] My M-M,
5

T (7.40)
By By
rae M - MOMEHT OT BCell BHEIIHEH HArpy3KH OTHOCHTENBLHO OCH, HOPMAIBHON K IIIOCKOCTH
JIEHCTBHs MOMEHTA M IIPOXOAALIEH Yepe3 NEeHTP THKECTH IPHBEIEHHOI0 CEYEHHU,
M, - MOMEHT, BOCHPHHHMAeMEI CEYeHHMEM, HOPDMAIBHBIM K IIPOJOJIBHOM OCH
3JIEMEHTa, Py 06Pa3oBaHKU TPELIHH;
B, - onpenensercs mo dopmyne (7.34);

r

B, - onpenensiercs no dopmyie:
IIPU KPaTKORPEMEHHOM JEHCTBHM Harpy3Ku

0,9F .1

B, =—11 7.41
73 13 (7.41)

TpM [UTATENLHOM JEHCTBUM HATPY3KH
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_O0SE 1,
3 1,3
rae 1, - MOMEHT MHEPUHH NPHBEJCHHOrO CEYEHHUs onpeneemMslii no m. 7.2.8.

, (7.42)

7.3.12 3navenue (l) ONPENEISIOTCA 110 hopMyne:
rJs

1 M,
[_ == (7.42)
rjs Bp
rie M, - MOMEHT OT NOCTOSHHBIX H JUIMTENbHBEIX HArpy30K OTHOCHTENHHO OCH,

HOPMAbHOM K IUIOCKOCTH JEHUCTBUSA MOMEHTAa H MNPOXOAJINEH dYepe3 LEHTP TSKECTH
TIPUBEICHHOI'O CEYEHHUS;
B/, - onpenensercs cornacko 1. 7.3.11.

7.3.13 3HayeHne [—1—) ONpeAeATCs No GpopMyie:
7

M
[—1-) ==, (7.43)
r); B
rme M, -cM.m7.3.12;
B, - onpenensercs 1o Gopmyse:
B, = 08B, (7.44)

rie B, - onpenensercs no dopmye (7.42).
BricoTy cxkaroii 30HEI onpenensioT no Gopmyie:
S
x=h-—b (7.45)
Ared + 0’5 Aav

roe S, — CTaTHYeCKHH MOMEHT NpHBEJCHHOH k OeToHy momanu ceueHHs 6e3 ydera
IUTOIafH 6E€TOHA PACTAHYTHIX CBECOB IOJIKH OTHOCHTENNBHO PACTAHYTOMH IPaHu;

A,, - mnollanbs IpUBENEHHOTO K O€TOHY ceueHMs, BKIIOYaomas B cebs IIIONIanb
6eToHa cxaTol M pacTAHYTOH 30H (6e3 y4yeTa IUIOIAAH PAaCTSAHYTHIX YUIMPEHUil), CTEPKHEBOU

, E, y
apMaTypel, NpHBENEHHOH X OeToHy npH o, = E—°, wromans ¢uGpoBoit apmarypsl,
b

TIPHBEIEHHOR K GETOHY NpH @, = E—f ;
b

A,, — nnomanp yHpeHuit pacTAHYTOM 30HEI 6eToHa.

8. KOHCTPYKTUBHBIE TPEFOBAHHUA
8.1 OBLIIME NTOJIO)KEHHU A
8.1.1 [Hna obecneueHns Hecywedl CmOCOOHOCTH, IPHTOOHOCTH K HOPMAJbHOH

9KCIUIyaTalldAM Y JOJITOBEYHOCTH OETOHHBIX M JKeNe300€TOHHBIX KOHCTPYKIHH IIOMHMO
Tpe6OBaHHH, ONpeNeNIeMbIX PACYETOM, CIEAYET BRIIOMHATE KOHCTPYKTHBHbIE TpEOOBaHMS:
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110 F€OMETPHYECKHUM pa3MepaM NIEMEHTOB KOHCTPYKLIMH;

110 apMHPOBAHHIO (COACPIKAHHIO H PACIIONIOKEHUIO apMAaTYPbl, TOJNIIHHE 3alHUTHOTO IO
6eToHa, aHKEPOBKE M COSNUHEHHAM apMaTyphbl);

IO 3aIyUTe KOHCTPYKIHIA OT HeOIarONPUATHBIX BO3ACHCTBUN CpeIb.

8.2 TEOMETPUYECKHE PASMEPELI KOHCTPYKII

8.2.1 MuHHManeHBlE TreOMETPUYECKHE pa3Mepbl CEYEHMH KOHCTPYKLUHMH crhemyet
Ha3Ha4yaTh TAKMMH 4TOOBI 00ecneynBaTh:

BO3MO>KHOCTH HaJIEXAIllero pasMeIleHHs apMaTyphl (PaCCTOSHHS MEXTY CTEPHHAMH,
3aUIMTHBIA CIOH O6eToHA U T.1.), ee aHKEPOBKH M COBMECTHOM paboThl ¢ 6eTOHOM;

JIOCTaTOYHYIO KECTKOCTH KOHCTPYKLIHIA;

HeOOXOIHMYIO OTHECTOMKOCTh, BOJOHETPOHUIIAEMOCTh KOHCTPYKIH#, TEINO U
3BYKOH3O0JIALIHIO, KOPPO3IUOHHYIO CTORKOCTh, PafHallHOHHYIO 3aIMUTY H T.IL.;

BO3MOXHOCTH Ka4ECTBEHHOTO M3TOTOBJICHHSA IIPY 6€TOHUPOBAaHMM KOHCTPYKIUH.

8.2.2 Ilpu mpoeKTHpOBaHHM CTaNIePHOPOOETOHHBIX KOHCTpYKUME Ui 0OecneyeHus
YCIOBHH MX H3TOTOBIIEHHS, COBMeCTHOM paboTel OeroHa M apmaTypsl M TpeOyemoit
IONTOBEYHOCTH PEKOMEHIYETCS PyKOBOACTBOBATECS CIEAYIOIMMHE [IONOXKEHHIMH.

Pa3mepbl ceuennit cTaneuOpOoOCTOHHBIX 3/1€MEHTOB KOHCTPYKIMH peKOMEHAyeTcs
TIPHHUMATh, HCXOAA U3 CIEAYIOMHX YCIOBHI:

TOMIIYHA IUIOCKMX IUTNT WM OOJNOK peOpHCTHIX MNIMT COOPHBIX KOHCTPYKIMi
pexomenayercs He 6omnee 30 Mm;

TOJIIKHY [OJOK WM CTEHOK 3JIEMEHTOB PEKOMEHIYETCs IPHHUMATh He MeHee 15 MM, a
JUTS TLIHT MEXAYITAXKHBIX IEPEKPBITHH — He MeHee 30 MM.

8.2.3 Ilpm BepTHKaTBPHOM H3TOTOBJIECHHH KOHCTPYKUMH ILNHpHHY pefpa IO Bepxy,
BKIIIOYas BYT, PEKOMEHIyeTCs NMPUHAMATE GoNblle INMPHHEI peGpa 1o HH3Y Ha pa3Mep He MeHee
0,5, .

8.2.4 Conpsxenne pebep KOHCTPYKLHH C TOJIKAMH PEKOMEHJIYeTCs INPUHUMATh MO
panuycy e meHee 0,6/, uny ¢ yCTpoHCTBOM ByTa ¢ pa3sMepoM IpoeKuuu He Meree 0,751, .

8.2.5 Pamuyc cobomHoro moru6a r cBeXeoTHOPMOBAHHOTO JIMCTa IPH H3rOTOBIECHUH
cTanedubpoGeTOHHRIX KOHCTPYKIMA BO H30exaHHe pasphIBOB M CIABHTOB PEKOMEHIYCTCS
npuHuMare He MeHpme 3t ® 100d,, .. Ilpn crenpanbHbiX ycTpoHcTBax JMCTOrHGOYHOrO
NOIOHA MM TOCTIEAyIoneM (IOBTOpHOM) BUOPHPOBaHUM panuyc 1orunba Moxer OHITh IPHHSAT
MEHBIIUM IO 3KCIEPUMEHTATBHBIM JaHHBIM.

8.2.6 TommuHy IUIMT WIH CTEHOK TOHKOCTEHHBIX KOHCTPYKUMH pEeKOMEHOyeTcs
npuHuMaTh He MeHee 1/200 ux ceoGomroro mposnera.

8.2.7 Ilpu mpoeKTHpOBaHHH KOHCTPYKUHH H3 cTanedubpobeToHa clemyeT codeTaTh
pasMep CedyeHHil 3EeMEHTOB, pa3MepHl pubp u ko3huunenT GPubPOBOro apMHPOBAHUS TaKHM
o6pa3zoM, 4TOGE MUHHMaJIbHAS [UIOMAKE ITOTIEPEYHOTO CEYEHHs 3MEMEHTa WIIH ero Jacta A
OTBeYana yCIOBHIO:
4dj Jred

# » LY or
8.2.8 Pa3mephl ceyeHHit BHELEHTPEHHO CKATHIX MEMCHTOB JUIA 06eCIIeYeHMs UX

A 2

min

(8.1)

{
KECTKOCTH PEKOMEHIYETCA IPHHMMATh TAKHMH, YTOOHI HX FHOKOCTE — B M060M HalpaB/IeHAH
i

He IIpeBHlIIaa;
I )Kene300€TOHHBIX 37IEMEHTOB 200;
JUIS KOJIOHH, SIBIAIOLIMXCS dNeMEHTaMU 30aHu 120,
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I OETOHHBIX 3JIEMEHTOB 90.

8.2.9 B KOHCTpYKIHMAX 3IaHHH M COOPYXEHHH CIEAyET NPEeNyCMaTpHBATh X pa3pes3Ky
NOCTOSHHEIMM M BpeMEHHBIMH TEMIEPaTypHO-YCAJOYHBIMM IIBaMH, PAaCCTOAHHUS MEXIY
KOTOPBIMH Ha3HA4alOT B 3aBHCHMOCTH OT KIMMAaTHYECKHMX YCIOBHUH, KOHCTPYKTHBHBIX
0COOEHHOCTEH COOpPYKEHHS, ITOCIEI0BAaTEILHOCTH IPOU3BOACTBA PaboT U T.11.

Ilpu HepaBHOMepHOH ocaike (yHHAMEHTOB CIEAYET NpEeNyCMaTpUBAaTh pa3felcHHE
KOHCTPYKIMH OCafOYHBIMM IIBAMH.

8.3 APMHAPOBAHHUE
3amuTHBI ciioi cTanedubpoberona

8.3.1 Apmartypa, pacronoxeHHad BHYTPH CEYEHHSA KOHCTDYKLMH, JOJDKHA HMETh
3alMTHBIA cioi cTanedubpobeToHa yrobh 06ecnednBarh:
COBMECTHYIO paboTy apMaTypsl ¢ GETOHOM;
aHKEpPOBKY apMaTypsl B CTale(GpHOpo6ETOHE H BO3MOXHOCTD YCTPOHCTBA CTHIKOB
apMaTypHBIX JIEMEHTOB;

COXPaHHOCTb apMaTyphl OT BO3/cHCTBHIT OKpYyskaromeit cpeas! (B TOM 4HCIIe IPH
HaJIM49AH arpecCHBHBIX BO3JEHCTBHI);

OrHECTOMKOCTh H OTHECOXPAHHOCTB.

8.3.2 Tonmuuy 3amMTHOrO clod cranedubpobeToHa Ha3HAYAIOT HCXOMA U3 TpeGoBaHHi
m. 8.3.1 ¢ yueToM THIa KOHCTPYKIIWH, POJNH apMaTyphl B KOHCTPYKIHsAX (mpoxossHas pabGoyas,
nonepeyHasi, pacpeenuTebHas, KOHCTPYKTHBHAS apMaTypa), YCIOBH# OKpY)Xarollei Cpebl U
IHaMeTpa apMaTyphl.

MunuMansHble 3Ha4eHHS TONIKHEI cos cTanedubpobeTona pabodeit apmMaTypsl
clleqyeT npuHUMaTh 1o Tabn. 8.1.

Tabmna 8.1
Tonmuxa
VYenosus skcrutyarauyy KOHCTPYKUMIA 3naHui 3AUMTHOTO CI103
cranepubpobGeroHa, MM,

HE MeHee

1 B 3aKphIThIX IOMELIEHUAX IPA HOPMATBLHON M IOHMXEHHO 10

BJIAXXHOCTH

2 B 3akphHITBHIX NOMEIIEHHAX NpH IOBBIMEHHOH BIAXHOCTH 15

(TIpH OTCYTCTBHH JONONHUTENBHEIX 3aLIMTHBIX MEPONPUSATHI)

3 Ha oTkpbiTOM BO3ZyXe (IpH OTCYTCTBHH HONONHHTENBHBIX 25

3aIIUTHBIX MEPONPHATHI)

4 B rpyHte (IpH OTCYTCIBHM NOMOJHUTENBHBIX 3alIUTHBIX 35

Meponpuaruii), B GyHmEaMeHTax IpH Haluuuu OGeToHHOH

ITOATOTOBKH

8.3.3 Jlns crane¢pubpoOEeTOHHBIX KOHCTPYKIHH 6€3 TugpoH30NALHOHHOrO NOKPHITHA
TONIIMHA 3allUTHOro cilos OeToHA ANd HampsraeModl apMaTyphl B Npeienax IJIMHBI 30HEI
nepenaun Hanpsoxeud [, (cm.an. 2.2.3.11 CII 52-102) nomxHa NpHHAMATBECS He MeHee JBYX
ZMaMETPOB apMaTyphbl, HO He MEHee 15 MM.

Bo Bcex cnydasx TONMUHHY 3aLIUTHOTO cinos OeToHa ciefyeT HPHUHHMATh paBHYIO
JUaMETpPY CTEPXKHSA apMaTypbl, yMEHbIIEHHOMY Ha 10 MM, HO He MeHee yKa3aHHBIX B Tab. 8.1.

Tommuny 3amuTHOrO CJIos cranegubpobeToHa CclexyeT NPHHUMATh C  YYETOM
TpeGOBaHHUH 110 TEXHOJIOTHH H3rOTOBIEHUS KOHCTPYKIHHA.
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MuHHMAaLHBIE PACCTOAHHS MEKAY CTEPXKHAMH apMaTypPbl

8.3.4 MuHHMaNbHBIE pAacCTOSHHS B CBETY MeEXIYy CTCPXKHIMH apMaTryphl CleayerT
OPUHUMATh TAKAMH, YTOOBI o6ecmeuHTh COBMECTHYIO paboTy apmarypsl co cranedubpo
6€TOHOM H Ka4eCTBEHHOE H3rOTOBJIEHHE KOHCTPYKIMEH, CBSI3aHHOE C YKIAAKOM M YIJIOTHEHHEM
6eTOHHO} cMecH, HO He MEHee HanOONBIIETO THaMeTpa CTEPXKHSL, & TAKKE HE MEHEe:

25 MM — IIpH FOpH30HTAIBHOM MJIM HAKIOHHOM IT0JI0)KEHHH CTepKHEH IpH
6eTOHNpOBaHUMM — II1 HI)KHEH apMaTypbl, paclioio)KEHHOH B OOWH HIH JBa
paza;

30 MM — TO Xe, IS BepXHELt apMaTyphI;

50 MM — TO e, TIpH PacroNOXEeHNH HIKHEH apMatypsl Gosee ueM B 1Ba pafa (Kpome
CTEPXKHEH ABYX HHXHHX PSOOB), a TaxkKe IIPH BEPTUKAIBHOM IOTIOXEHHH
cTep>xHEH IpH O€TOHMPOBAHHH.

Ilpy cTECHEHHBIX YCIOBHAX AOIYCKAETCS PaCIIONaraTh CTEPXHH IPYIIaMH — Iy4KaMu
(6e3 3a3opa Mexny HUMH). IIpH 3TOM pacCTOSHHSA B CBETY MEXIY Hy4KaMHM JODKHBI ObITh TaKKe
HE MEHEEe IIPUBEICHHOIO AuaMeTpa CTep)KHs, SKBHBAJIICHTHOI'O O IUIOLIANH CEYEHHs Iy4Ka
apMartypsl, IPHHUMAaEMOTO PABHBIM:

ds,red = stzl > (82)
1

rae  d, - 1MaMeTp OXHOTO CTEPXKHS B ITyYKe;
7 - YUCIIO CTEP)KHEH B ITyuKe.

IIpomonbHOEe apMUpOBaHHe

8.3.5 Ind HecymMX KOHCTPYKUHUH cleayeT IpAMEHITs KOMOHHIpOBaHHOE apMHPOBaHHE.,
8.3.6 KoaddpunneHt ¢pubpororo apMupoBaHus Mo 00beMy peKOMEHIYETCs IPHHAMATE B
npepenax 0,005< u, £0,018 nna xoHCTpyxkumid, paboTalollMx Ha pacTskeHHe, M3THO H

cxarde. JlomyckaeTcs IpPH 3IKOHOMUYECKOM OGOCHOBaHMH NpPHHMMAThL i, >0,018 mma

KOHCTPYKUKMN, TOOBEPKEHHBIX YAAPHBIM, NCTHPAIONUINM, TEMIIEPATYPHBIM BO3ACHCTBHAM, WX
TpH TIPENBABIEHHN K KOHCTPYKUHSM IOBBIUEHHBIX TpeGOBaHHH K TPEIIUHOCTOMKOCTH, HO He
Gonee 0,022.

8.3.7 MuHuManeHele  3HayeHHd ~ KoaddunueHra  GuOpPOBOro - apMHpOBaHHUA
PEKOMEHIyeTCs IPHHUMATh, COOMIoas CIIEAYIOLIEe YCIOBHUE:

1,SCR
/‘lmin = . o [ B (83)
2 30 fg"
Rk, (1-——=—=)
R, /¢,
v /
roae  C — xoa¢pdumuent, npuHumaeMslii paBHsIM 1,0 11 3meMeHTOB, pabOTAIOINUX NpH
OCEBOM ¥ BHELEHTPEHHOM PpacTsHXKEHUH C ManbMH OKclUeHTpucuteramu, 1 0,6 — mm

H3ruOaeMBIX 3JIEMEHTOB.

8.3.8 B cTanedubpobeTOHHBIX 3/IeMEHTaX IUIOINANb CEYECHUs MPOMONBHOH pacTAHYTOH
apMaTyphl, a TaKXe CXaTo#, ecny oHa TpeGyeTcs IO pacyeTy, B NIPOLEHTaX OT ILIOMaay
cederns cranedubpobeToHa, paBHOM MPOM3BENECHUIO IIMPHHE! IIPSMOYTOIEHOrO CeYeHHs THOO
IMHpUHEl pedpa TaBPOBOTO (IBYTaBPOBOrO) CeUeHUSA Ha pabodylo BHICOTY CEYCHHS,

A.T
bh,

M, = 100% crenyet NpURMMATD HE MEHee:
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0,08% - B u3rubaeMbIX, BHELEHTPEHHO DPACTAHYTBHIX 3NIEMEHTaX U BHEIEHTPEHHO

/ /
CXATEIX 3JIEMEHTAX HpH TMOKOCTH —~ <17 (a1 MpAMOYroJIbHBIX CeueH i 70 <5),
i
IO
0,20% - BO BHELCHTPEHHO CXKATBIX 3JE€MEHTaX MpPH THUOKOCTH --287 (s
i

.
IIPSAMOYTOJIbHBIX CEHEHHUH Z >25),

OIS TPOMEXYTOYHBIX 3HAUCHHH TMOKOCTH 3/IeMEHTOB 3HAYeHHE 4,  ONPEIeISIOT

HMHTEPIOALMEN.

B ameMeHTax ¢ NMpONONBHOH apMaTypoi, pacloNOXEHHOH paBHOMEPHO IO KOHTYpY
CeYeHHs, a TAKXKE B LIEHTPAIBHO PACTAHYTHIX dIeMEHTaX MHHUMAIBHYIO MIOIAAb CEYEHHS BCel
[IPOJONBHOM apMaTypsl CIeAyeT NPUHHMATb BABOe GOMBINEH yKa3aHHBIX BBINE 3HAYEHUU M
OTHOCHTB HX K [TOJTHO# 110Iaay cededus cranegubpoberoHa.

8.3.9 B cranepubpoOETOHHBIX KOHCTPYKIMAX 63 KOMOMHHPOBAHHOIO II0 pacyery
apMHpPOBAaHMA CIELyeT IpeyCMaTpUBaTh KOHCTPYKTHBHOE CTEpXHEBOE ApPMUPOBAaHHUE:

B MECTaX Pe3KOro H3MeHEeHUs HOPMBI M pasMEPOB CEHYEHHUS 3IEMEHTOB;

B GETOHHBIX CTEHAX O] H HaJ IPOEMaMH;

BO BHEUEGHTPEHHO CXKAThIX 3NEMEHTAX, PACCUMTHIBAEMBIX 110 IIPOYHOCTH {e3 yueTa
paboThl pacTaHyToro cranegubpobeToHa, y rpaHeif, I BO3HHKAIOT PpaCTATHBAIOLIHE
HaNpPSHKEHUS; OPH 3TOM KO3 (ULMENT apMHPOBAHHUS [, TIPHHUMAIOT He Meree 0,025%.

8.3.10 B cranednOpobeTOHHbIX NHHEWHBIX KOHCTPYKUMSX H IUIATaX HauGoJbLIHE
PacCTOAHHS MEXAY OCAMH CTep)XHEH IpOAONIBHOH apMarypkbl, obecneunBaromue 3¢ ¢ekTHBHOE
BOBJIEUCHNE B paboTy G€TOHA, paBHOMEPHOE paclpelencHHUe HANpPsDKEHHH M nepopMaumii, a
TaKXe OrpaHHYEeHUE IIHPHHEI PACKPBITHA TPEIIUH MEXAY CTEPXKHIMH apMaTypbl, JOJKHEI GBITH
He Gonee:

B crane¢pn6poGeTOHHBIX 6aTkax U IIATaX:

200 MM - IpH BHICOTE MONEPEYHOTO CEYECHHS h<150 MM;
1,5h 1 400 MM - npH BBICOTE ONEPEYHOrO cedeHus h> 150 mm;
B cTaneGuOpoOETOHHBIX KOJIOHHAX:

400 MM — B HanpaBNeHUH, NEPHSHAUKYNAPHOM NOCKOCTH W3ruba;

500 MM — B HanpaB/IeHHH MIOCKOCTH H3ruba.

B crane¢uOpo6GETOHHBIX CT€HaX PpAcCCTOSHHA MEXIY CICPXHAMH BEPTHKAIBHOM
apMaTyphl IpuHHEMatoT He Gonee 2¢ m 400 MM (f - ToONMMHA CTEHBI), @ FTOPU3OHTAILHOM - HE
6onee 400 MM.

Io cornacopannio ¢ HUMDKB Bo3MOXHO yBENHYEHHE YKAa3aHHBIX PACCTOAHHM C y4eTOM
HHTEHCHBHOCTH (HOPOBOTO apMHUPOBaHHS.

8.3.11 B 6amkax u pebpax mupuHoit 6Gosmee 150 MM YHCHO HPOTONBHBIX paGoOYMX
PacTAHYTHIX CTEpXHEH B NMONEPEYHOM CEYCHHH HOJUKHO ObITh He MeHee ABYX. IIpu mmpuHe
anemeHTa 150 MM M MeHee IOIyCKaeTCs YCTAHABIMBATH B IONEPEYHOM CEYEHHH OJMH
MPOJIONIBHEIN CTEPHKEHB.

8.3.12 B 6ankax /10 ONOPHL CIEAYET AOBOAUTE CTEPXKHY MPOTONBHOM paGodeii apmMaTypbl
C TUIOIIAJBIO CEYEHHs He MeHee 1/2 miolmany cedeHus CTepkHeH B IpoJieTe U HE MEHee ABYX
CTEpXKHEH.

B mymTax mo onopsl ciexyer JOBOOMTE CTEPKHY IIPOJONBHON paGodeii apMaTypsl Ha 1 M
IMMPHHB! NAMTE! C IUIOANBIO CEYCHHS HE MeHee 1/3 miomragu ceueHus CTepxHed Ha 1 M
LIMPUHBI IUTMTHI B IPOJIETE.

IHomepeuHoe apMupoBaHHe
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8.3.13 Ilomepeunyio apMarypy Cl€AyeT YCTaHABIMBATBB Cllydae HEOOXOIUMOCTH IIpH
KOMOMHHMPOBAaHHOM apMHPOBaHUH, HCXOZS U3 pacueTa Ha BOCIIPUATHE YCHIIHH, a TAaKKe ¢ LEeblo
OTPaHHYECHHS Pa3sBUTHs TPCIIHH, YAEPXKaHHUS NMPOJOIBHEIX CTEPXKHEH B IIPOSKTHOM IHOJIOXKEHUH
U 3aKpeIUIeHHs UX 0T G0KOBOrO BBITYYHBAHUSA B IFOOOM HAIIPABJICHHH,

[Tonepeunyio apMatypy yCTaHABJIHMBAIOT NpH KOMOHHHUPOBaHHOM apMHpPOBAHHU ¥ BCEX
IIOBEpXHOCTER CTaNeGUOPOOCTOHHBIX 31E€MEHTOB, BOMM3M KOTOPBIX CTAaBHTCS IPOROJBHAS
apmarypa.

8.3.14 Tuametp momepeyHolt apMaTyprl (XOMYTOB) B BA3aHBIX KapKacaX BHEIEHTPEHHO
CKaThIX OSJIEMEHTOB pEKOMEHIyeICs NpHHMMarh He MeHee 0,25 HauGONBIIEro jJuaMerpa
IIPOROJIEHON apMaTypHI H He MeHee 6 MM.

Juamerp momepedHO# apMaTyphl B BS3aHBIX KapKacaXx H3rHGaeMBIX 3IEMEHTOB
NIPHHUMAIOT HE MEHee 6 MM.

B cBapHBIX Kapkacax AHaMeTp MONEPEuHOH apMaTyphl IPUHHMAIOT HE MEHee JHaMeTpa,
YCTaHABIMBAEMOr'O U3 YCIIOBUSA CBAPKH ¢ HAUGOMNBIINM AHAMETPOM HPOLONBHON apMaTypBl.

8.3.15 B cranen6poGeTOHHEIX 3/IEMEHTaX, B KOTOPHIX NMONEpeyHas CHjla II0 pacyeTy He
MOXeET OBITH BOCIPHHATA TONBKO (HOpOGETOHOM, CredyeT NpeaycCMaTpUBaTh YCTaHOBKY
nonepedHoli apmatypsl ¢ maroM He Gonee 0,54 m me 6onee 300 mm.Ilo cormacosanmio ¢

HUWXDB Bo3MOXHO YBETHYEHME 1Iara MoNepeuHoi apMaTypEl.

B cmnomnelx, a Takxke B 4acTOpeOPHCTHIX INIMTaX BhicoTod MeHee 300 MM M B Gaikax
(pebpax) BricoTolf MeHee 150 MM Ha ydyacTKe 3JIeMeHTa, Ile NOMepeyHas CHIa [0 pacdeTy
BOCIPYHHMAETCS TOJIBKO 6ETOHOM, ONEPEYHYIO apMaTypy MOXKHO HE YCTaHaBIHBATE.

B 6anxax u pebpax Bhicotoif 150 MM u Gojee, a Takke B YacTOPeGPUCTHIX IUTHTAX
BeicoToif 300 MM M Gonee Ha ywacrkax 3JeMeHTa, e MONepedHasd CHIAa IO pacdeTy
BOCIIpUHMMAETCA  TONBKO OETOHOM, CleAyeT MpeAycCMaTpHBaTh YCTAHOBKY IIOIIEpEYHO
apMaTypsl ¢ marom He 6onee 0,75h, 1 He 6onee 500 Mm.

8.3.16 Bo BHENEHTPEHHO CXATBIX JIMHEHHBIX 3JIEMEHTaX, a TaKkke B H3rH6aeMBIX
37IEMEHTaX NPH HaJHYMM HeoOXOoAuMOM IO pacyeTy CxkaToif NpONONBHON apMaTyphl ¢ HEIbIo
TIPeOTBPAINCHHS BBITYYHBAHUS MPOROJBHONR apMaTyphl ClleQyeT YCTaHaBIMBAaTh MONEPEYHYIO
apMarypy ¢ maroM He Gonee 15dm He Gomee 500 MM (d - OuameTp ckaroif MPOROJBHOM
apMarypsl).

Ecnn nnomans ceuenns cxaToit NpoAoMLHOM apMaTyphl, yCTaHaBNIMBaeMOM y ONHOH 13
rpadeit snemeHTa, 6onee 1,5% nonepeuynyio apMmarypy CIEAyeT YCTaHaBNMBATh C IIAaroM He
6onee 10d u ne Gonee 300 mm. ITo cormacoBanmro ¢ HUWXE Bo3MOXHO yBenndeHHE
yKa3aHHBIX LI1aroB apMaTypBhL

8.3.17 KoHCTpyknus XOMyTOB (IIOIEPEYHBIX CTEPXKHEH) BO BHELEHTPEHHO CXaThIX
JMHEAHBIX 2JIEMEHTaX JOMKHA OBITH TaKoH, 4ToOBI MpOJOJbHEIE CTEPXHH (IO KpaitHeH Mepe
Yyepes OJMH) paclojarajlich B MecTax IeperuboB, a 3TH neperubnl - Ha paccTosHUM He 6onee
400 MM mo mmpune rpaHu. [lpu umpune rpanu He 6Gomee 400 MM M WHCIE MpPOJONBHEIX
CTepXHEeH y 3TO{ IpaHH He Oonee yeThIpEX HOMyCKaeTcs OXBaT BCEX NPOJONBHBIX CTepxKHeH
OZTHUM XOMYTOM.

8.3.18 B oameMeHTax, Ha KOTOpBIE JEHCTBYIOT KpYTAIHE MOMEHTHI, IIONEpeYHas
apMarypa (XOMYTBI) JIOMKHA 00pa30BhIBATh 3aMKHYTHIH KOHTYP.

8.3.19 Ilonepeunyro apmaTypy B IUIMTax B 30HE IIPOJaBIMBaHUS B HaIpaBJICHHH,
IEpNeHUKYISPHOM CTOPOHAM PacueTHOIO KOHTYpa, YCTAaHABIMBAIOT ¢ 11aroM e Gonee 1/3k,

u He Gonee 300 mm. CrepxHH, Omixalllie K KOHTYpY I'PY30BOH IUIOIIANH, paclojiaraloT He
6nuxe hy/3 m He pmamee hy/2 oT 3TOro KoHTypa. IlpM 3TOM IUMpHHA 30HBI IIOCTaHOBKH

HIOIepeyHOH apMaTypsl (OT KOHTYpa Ipy30BOH IUIOIIAAX) AOMKHA ObITh He MeHee 1/ 5k .



70

PaccTosHMS MeXIy CTEpKHAMH TIONIEPEYHOH apMaTyphl B HalpaBJieHUH, HapaslieIsHOM
CTOpOHAM pacueTHOr0 KOHTypa, IPHHHMAIOT He Goiiee 1/4 [UIMHEI COOTBETCTBYIOLIEH CTOPOHBI
pacyueTHOro KOHTYpa.

8.3.20 PacueTHyro nOnepeyHyIo apMaTypy B BHAE CETOK KOCBEHHOTO apMHPOBAHHS [IPH
MECTHOM CXaTHH (CMATHM) PacToNaraloT B NpefieNax pacdeTHol mmomamn A, ... (0. 6.5.2).

Tlpu pacronoxeHuu Tpy30BOi ILIOWANM y Kpas SIEMEHTa CeTKM KOCBEHHOTO apMHpPOBAHHS
pacnosaratloT IO IUIOIaJ¥ ¢ pasMepaMH B KaXKAOM HAaIpaBlIeHHH HE MeHee CYMMBI JBYX
B3aUMHO NTEPIEHAUKYIAPHBIX CTOPOH Ipy30Bo# 1uomany (puc. 6.11).
Ilo rmybune ceTku pacmonaraior:
IIpH TOJLIKHE 37eMeHTa 6osee yABOEHHOro GoNblLIero pasMepa rpy30Boil IIOIIany — B
Tpenenax yABOSHHOro pasMepa rpy3oBoit nomany;
IIPH TOJILIKHE 3JIeMEHTa MeHee YABOSHHOro O0oNbIlero pasMepa rpy30Boi IIOIAnH — B
Ipezenax TOJLINHE] 3JIEMEHTa.
8.3.21 Ilpu KoMGHHMpPOBAaHHOM apMHPOBAHUH IIONIEpeYHast apMaTypa, peayCMOTpeHHas
UL BOCTIPHUSTHS IIONIEPEYUHBIX CHI M KPYTALIMX MOMEHTOB, a TAaKXXe YYUTBIBaeMas IIpH pacueTe
Ha IpOJaBNMBaHHE, JODKHA MMETH HAEXKHYIO aHKEpOBKY II0 KOHLAM IMyTeM NPUBAPKH HJIM
OXBaTa IIPOJONBLHONH apMaryphl, OOECIEYHMBAIOIYIO pPaBHONPOYHOCTh COCAWHEHHWH H
TIOTIepeuHOR apMaTypHL.

AHKepOBKa apMaTypsl 6e3 NpeABAPUTEILHOT0 HATIPKEHHS

8.3.22 AHKepOBKY apMaTyphl OCYIIECTBISIOT OXHHM H3 CIEOYIOIIHX CIIOCOGOB HIIM HX
COYeTaHUEM:

B BUJE IIPAMOr0 OKOHYAaHHUS CTEPXKHA (IIpsMast aHKEpPOBKa);

¢ 3aruboM Ha KOHIIE CTEPXHS B BUJE KPIOKa, OTriba (Jarke) Wi NmeTny;

C MPHBApKOH MIIH YCTAHOBKOH MOMEPEYHBIX CTEPXKHEH;

C IIPHMEHEHHNEM CIIEIMANBHEIX aHKEPHBIX YCTPOHCTB HAa KOHIIE CTEPIKHS.

8.3.23 [IpsAmMyro aHKEpOBKY M aKKEPOBKY C JIAIIKaMH [JOIYCKAaeTCs NPAMEHATh TOJIBKO JUIS
apMaTypsl IepHoxuueckoro npoduns. JInd pacTAHYTBIX TIJIAIKHX CTepXHedl clemyeT
npeaycMaTpuBaTh KpIOKH, NETIH, NPUBAPEHHBIE NONEpEYHbIe CTEPXXHH HIM CHELHAJIBHBIE |
aHKepHbIe YCTPOHCTBA.

Jlanku, KpIOKM M TETIHM He PEKOMEHMIYeTCS IPHMEHATh [ aHKePOBKM CHKATOMH
apMarTyphl, 3a MCKJIIOYEHHEM ITIafKkoi apMaryphl, KOTOpas MOXKET MOJBEPraThCs PacTKEHUIO
TIPM HEKOTOPBIX BO3MOXHBIX COYETAHHUAX HArpy3KH.

8.3.24 Ilpm pacuere [UIMHH aHKEPOBKH apMaTrypbl ClleAyeT Y4YHTBIBATH CIOCO0
AHKEPOBKH, KJTacC apMaTyphl i ee MpoGHIIb, AHaMETpP apMaTypbl, IPOYHOCT cTatedubpoGeToHa
M €ro HampsKeHHOE COCTOSHHE B 30HE aHKEPOBKH, KOHCTPYKTHBHOE PEIICHHE 3JIEMEHTA B 30HE
aHKepOBKU (HANHYHE IIONEPEYHOH apMaTyphl, IOJIOXKEHHE CTepiKHeH B CeUEHMM 3JeMeHTa W
Ip.).

8.3.25 Bba3oByro (OCHOBHYIO) JIMHY aHKEPOBKHM, HEOOXOMUMYIO IS Nepefads YCHIIH B
apMarType C IOJNHBIM DPAacueTHBIM 3HAYEHHEM CONPOTHBICHWS R, Ha cranedubpoberor,

OlIpeNeNstoT 1o GopMye:

R.A,
lon = T 8.4)
bond u:
rae As M U, -— COOTBETCTBECHHO, IUIOIUAAL IIONIEPEYHOTO CCYECHHS aHKEPyeMOro

CTEKHS apMaTyphl M HEPUMETP €r0 CEUCHHSA, ONpEeNseMble [0 HOMHHAILHOMY AHAMETPY
CTepIXKHS;
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R,,.; — DAaCYETHOE COIpPOTHBIIEHHE CUEIUIEHHS apMarypsl €O cranedubpobeToHoM,
NPUHAMAEMOE PABHOMEPHO DAaCIpEACHCHHBIM [0 J[UIMHE aHKEPOBKH M OIpPEEISEMOE II0
tbopmyne:

Ry = MM Ry s (8.5)
rge R, — pacueTHOe CONMpOTHBIEHHE cTaneduOpo6eTOHa 0CCBOMY PaCcTSKEHHUIO;

7 — Ko3pOUUMEHT, yuMTHIBAIOIIMM BIMSHHE BHAA [OBEPXHOCTH apMaTyphl,
MIPUHHMAEMBIN PaBHBIM;
1,5 — mna rmanxoit apmaryper,
1,8 — nnst xonmoagHOAEHOPMHUPOBAHHON apMaTyphl EPHOANYECKOTO IPOduIIs;
2,5 — s ropsiyexaTaHol 1 TepMOMEXaHHYeCKH 00paboTaHHOM apMaTyphl
HEPHOIMYECKOTO NPOQHIL;
n, = KO3QGdHIUHEHT, YyYUTHIBAIONIMI BIMAHHE pa3Mepa JHaMeTpa apMarypel,
IPHHMMAaeMBIH paBHBIM:
1,0 — npu nuametpe apMatypel d, < 32mm;
0,9 — mpu muaMetpe apMatypsI 36 u 40 MM.
7,- KodbhduUIHeHT, YyuMTHIBalOIMH BIMsAHMe [uaMerpa ¢GuOpOBOM apMaTypsl,
IIPUHHMAaEMOH PaBHBIM:
1,0- mpu d,,,, 0,5 Mm;

0,90- npu 0,5 Mm< d ., 0,8 MMm;
0,80 -mpu d,,,; > 0,8 Mm.

8.3.26 TpebyeMyto pacueTHyIO JUIMHY aHKEPOBKH apMaTyphl C Y4€TOM KOHCTPYKTHBHOTO
peIIEHNA 371EMEHTa B 30HE aHKEPOBKH ONPEAEIISIOT 10 popMyie:
l _ l Ax,cal
an — a o,an A s (86)

rne [, , — 6asoBas nIMHA aHKEPOBKH, ompenenemas no dopmyse (8.4);
A cwr» Ay — TIOLWIATM [IONEPEYHOTO CEYEHHS APMATyphl, COOTBETCTBEHHO, Tpebyemas

o pacyery ¥ HakTHIECKH YCTaHOBJIEHHa,
a — ko3bOuUMEeHT, YYHTHIBAIOUMA BIHSHHE HA [UIMHY aHKEPOBKH

HaNnpsDKEHHOTO :
cocTossHUA cTayedubpoOeToHa H apMaTyphl U KOHCTPYKTHBHOIO DEINEHUS JJEMEHTa B 30HE
AHKEPOBKH.

ITpy aHKepoBKE CTEpXHEH MNEepUOIMYecKOTo NMpoQuis ¢ NPAMBIMH KOHIAMH (IpsMas
aHKEpOBKa) WM [JAafKOH apMaTyphl C KpIOKaMH WM HeTNAMH 0€3 JIOMONHHUTENBHBIX
AHKEPYIOIIMX YCTPOWCTB I PacTSHYTHIX CTepxHeH mpunumaroT o =1,0, a U8 cxaThX -
a=0,75.

Honyckaemca ymenovuiamo ONUHY AHKEPOGKU 6 3@6UCUMOCMU OM KOlu4ecmea u
ouamempa nonepeyHol apmMamypsl, 6u0a AHKEPYIOU{UX ycmpoiicme (npueapka nonepeqno
apmamypsl, 3a2ub KOHU08 CmepicHell nepuodUeckozo npoPuin) u 6enUUHbL NONEPEHHO20
obxcamun cmane@ubpobemona ¢ 30He AHKEPOBKU (HANpUMED, OM ONOPHOI PeaKyuu), HO He
bonee uem na 30%.

B mobom cnyuae (aKTHYeCKylO AJIHHY AHKEPOBKH NpHHHMaioT He Menee 0,3/ a

o,an?
Takxe He MeHee 154, u 200 MM,
8.3.27 Yeunue, BoCIpHHHMaeMOe aHKEPYEMEIM CTEPXHKHEM apMaTypsl N, onpenensor

o ¢opmyie:
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(8.7)

rae [, — WuHa aHKEPOBKY, onpe/enseMas COriacHo . 8.3.26, npuHUMast OTHOLIEHHE

s,cal

A.\‘,e/
I - pacCTOAHUE OT KOHIIA AHKEPYEMOIro CTICpXHA A0 pacCMaTpHBacMoro

5
IIONEPEYHOTr0 CEYCHUS DIEMEHTA.
8.3.28 Ha kpaituux cBOOOJHBIX OIOpax 3NEMEHTOB JUIMHA 3allyCKa pPacTAHYTHIX
CTep)KHeH 3a BHYTPEHHIOIO IpaHb cBOGOJHOM ONOPSI IIPH BBHINMOJHEHHH ycioBui mi. 6.4.1-6.4.5
JO/KHA COCTaBIATH He MeHee S5d,. Ecnu ykasaHHoe ycrnoBHe He coOmomaeTcs, JUIHHY 3allycka

apMaTypsl 3a FPaHb OIOPHI OIPEACIIOT coryacHo m. 8.3.26.

8.3.29 Ilpu ycrpoiicTBe Ha KOHLAX CTEPXHEH CHENHANBHBIX aHKEPOB B BHIE IIACTHH,
mai»‘x6, TacK, YrolKOB, BBICAXXEHHBIX TOJIOBOK M T.I. TUIOAQNh KOHTAaKTa aHKeEpa Co
cTaieuGpobeTOHOM JIOKHA YHOBNETBOPATh YCIOBHIO MPOYHOCTH cTaneguGpoberoHa Ha
cMmarie. Kpome Toro, nmpu NpOCKTHpOBAHHM IPHBApPHBAaEMBIX AHKEPHBIX HeTalleil cliemyeT
Y4YHTBIBaTh XapaKTEPUCTUKH METAJlJIa IO CBapUBAEMOCTH, a TaKXKe CcrocobkI 1 YCJIOBHSA CBapKH.

AHKepOBKa NpeABaPHTEIHHOHANPSKEHHOH apMaTyphI

8.3.30 AHkepoBKy HampsracMoifi apMaTypbl OCYINECTBISIOT OAHHUM H3 CIIEXYIOIINX
croco6oB:
— B BHJe IPSIMOr0 OKOHYAHHS CTEPXKHA (IpsAMast aHKEPOBKa);
~ C IIPUMCHEHUEM CIENHATBHBIX aHKEPHBIX YCTPOHCTB HA KOHIIE CTEPIKHS.
8.3.31. ba3oByio (0CHOBHYIO) IJIMHY aHKEPOBKH HaIlpAraeMoii apMaTypbl, HEOOXOAUMYIO
JUIs TIepeJjauy YCHJIMS B apMaType C NMONHBIM PacYeTHHIM 3HAYEHHEM CONpPOTHBIEHHA R, Ha
6eTOH, OpeaeNnsIoT o GopMyIIe:
— Rs AJ

= > 8.8
Rbondu.r ( )

o,an

rae A; H U, - COOTBCTCTBCHHO IJIOIIaAb MOMNECPEYHOIO CCYCHHA AHKEPYCMOI'0 CTCPIKHA

5
apMaTypHl H [IEPHMETP €0 CeYEHH, ONpeelIsieMbIe I10 HOMHHALHOMY IHAaMETPy CTEpKHS;
R,,.; - PacucTHOE CONPOTHBICHHE CLEIUICHHS apMaTypbl ¢ GETOHOM, MPUHAMAEMOE

paBHOMEPHO paclpeAeI€HHbIM 10 AJHHE aHKEPOBKH U ONpeaesseMoe 1o ¢popmyie:
Ryona =11R s (8.9)

roe R, - pacyeTHOE CONPOTHBIEHHE CTanepuOpoOETOHA 0OCEBOMY PaCTMKEHHIO;

17 - Ko3QOHIMEHT, YYMTHIBAIOIUMI BNHAHWE BHIA MNOBEPXHOCTH apMaTyphl,
[IPUHHAMAEMEL paBHBIM:

1,7 — st xonoxuoxeGOPMEPOBaHHO}M apMaTyphbl IEPHOMYECKOTO IIPOQHIs
Kiacca B,1500 muamerpom 3 MM ¥ apMaTypHBIX kaHaTOB Kiacca K1500 npuamerpoM 6 Mm;

1,8 - mna xonoxnonedopMHpOBaHHOM apMaTypHI Kilacca By, muamerpom 4 MM u Gonee;

2,2 - juIs apMaTypHbIX KaHartoB kinacca K nramerpom 9 MM u Goree;

2,5 — ans ropAYEKaTaHOH M TepMOMeXaHH4YeCKH 00paboTanHOM apMaTyphl Kinacca A.

8.3.32 Tpebyemyto pacyeTHyI0 JUIMHY TIpAMOHM aHKEPOBKH HAIpPATAaeMOM apMaTypHI C
y4YETOM KOHCTPYKTHBHOTO PEIICHHMS 3IEMEHTA B 30HE aHKEPOBKH OIPEAENAIOT 10 (opmyre:

| oop e (8.10)

an 0,an >
AS.Cf
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HO IIPUHEMAIOT He MeHee 154, m 200 Mm.
B ¢popmyne (8.10):
Iy o - 6a30Bad NNIHHA AHKEPOBKH, ONpefienseMas 1o dpopmyne (8.8);

A, s 4, - IIOMATH TIONIEPEYHOTO CEYEHHS APMATYPEI COOTBETCTBEHHO, TpeGyemas 110
pacyeTy U HaKTHIECKH YCTAHOBJICHHAS,

Coenunenns apMatypsl

8.3.33 llnsa coenuHenus apMaryphl IPHHAMAIOT OMH K3 CIEAYIOUHX THIIOB CTHIKOB:
CTBIKH BHAXJIECTKY be3 CBapKH!
C IPSIMEIMH KOHIIaMH CTEpPKHEH NEPHOMYEcKOro poduis;
C NpsAMbIMM KOHLIAMH CTEpXHEH C IPHBAapKOH MJIH YCTAaHOBKOH Ha JIMHE HAXIECTKH
MOTIEPEYHBIX CTEPXKHEH;
¢ 3arubamMu Ha KOHUAX (KpIOKH, JallKM, NETIH); NpPH 5TOM I IJIAJKHX CTepXKHeH
OPHMEHSIOT TONBKO KPIOKH U NETIIH.
CBapHbl€ H MEXaHHYECKHE CTHIKOBBIE COEIHHEHHS!
CBapKOiH apMaTypEI;
C NPHMEHEHHEM CIIEUHATBHBIX MEXaHHYECKHX YCTPOHCTB (CTHIKH C ONpPECCOBAHHBIMH
MybTamu, pe3b6oBEIMH My TaMH H Ip.).
8.3.34 Crpixu apMaTypbl BHaxJecTKy (6e3 cBapki) HPHMEHAIOT IPH CTHIKOBaHHHU
CTepKHEH ¢ AnaMeTpoM paboueit apMaTypsl He 6onee 40 MM.
Ha coenunenus apmMaTyphl BHAXNECTKY PAaCHpPOCTPAHSAIOTCS yKaszanua I 8.3.23.
CTBIKM pacTSHYTOH MIH CXaToH apMaTyphl HOJDKHBI HMETh JUIMHY II€perycka

(Haxnecrxn) HEC MCHEC 3HAYCHUS AJIMHBI / , OIIpCACIAEMOro Mno (IJOPMYIICI

ll = alo,an j"’m’ ’ (81 1)
s.ef
rge  I,,, — 6asoas nmuHA aHKEPOBKY, onpenensemas o gopmyne (8.8);
A s Agp - oM. T 8.3.32;
a@ — K03pdUIHMEHT, YYUTHBAIOIMHA BIMSHUE HANPSHKEHHOTO COCTOSHHS ApMATYDHI,

KOHCTPYKTHBHOIO pPEILIEHHS 3JIEMEHTa B 30HE COSAMHCHHS CTEePXHeH, KOIHYecTBa CTBIKyeMoit
apMaTyphl B OJJHOM CEYEHHH I10 OTHOMEHHIO K 00IeMY KOJTHYECTBY apMaTyphl B 3TOM CEUEHHH,
PacCTOSHUSA MEXTY CTHIKYEMBIMH CTEPXKHIMH.

IIpu coennHEHHH apMaTyphl IEPHOANYECKOTO IPOGHIIS ¢ IPAMBIMH KOHIIaMH, & TaKXXe
TTIAJKKX CTEPXKHEH ¢ KPIOKAMH MM NETNIAMH 6e3 JONONHHUTENLHBIX aHKEPYIOLIHX YCTPOMCTB
KO3 UIMEHT o JIist PACTAHYTOH apMaTyph! IPUHUMAIOT paBHBM 1,2, a [y1s CKaTO# apMaTypsl
—0,9. Ilpu 5TOM DOIKHBI OBITH COOMIONEHB! CIEAYIOIINE YCIIOBUS:

OTHOCHTENBHOE KOJHYIECTBO CTHIKYEMOH B OJTHOM PacueTHOM CEYeHHH dNeMeHTa paboueii
pacTAHYTOH apMaTypsl IEpHOANYECKOro Ipoduis JomkHO O5ITE He 6onee S0%, rnagkoi
apMaTypHI (C KPIOKaMH KM NeTsaMH) — He Oonee 25%;

yCcHIIMe, BOCOPHHHMaeMoe BCEH NonepedHol apMaTypoi, mocTaBlIeHHO! B IIpejiesiaX CThIKa,
JIOJIXKHO OBITH HE MEHEE [TOJIOBHHBI YCHIIHSI, BOCIPMHHMAEMOTO CTHIKYEMOH B OTHOM pacdeTHOM
CEeYEeHHH 3JIEMEHTa pacTsaHyTo# paboueit apmarypoit;

PacCTOSHUE MEXIY CTHIKYEMBIMH pabOYHMH CTEPXXHAMH apMaTyphbl HE HOJDKHO IPEBLIIATE
4d

paccTosiHHe MEXAY COCENHHMM CTHIKAMH BHAXNeCTKy (IO IIMpHHE Xene300€TOHHOro
37IeMeHTa) AOIDKHO OBITE He MeHee 2d 1 He Meree 30 MM.
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B kxauecTBe OHOr0 PaCYETHOIO CEUEHHS DJIEMEHTA, PACCMATPHBAEMOTO JUIsl OIIPEEICHUS
OTHOCHTEJIBHOTO KOJIMYECTBA CTBIKYEMOM apMaTyphl B OJIHOM CEYEHHMH, IPHHUMAIOT Y4acTOK
3JIEMEHTa BJIONb CTHIKYeMOH apMaTypel AMHHOM 1,3/, . CunTaeTcs, UTO CTHIKM apMaTyphl

pacIoNoXeHbl B OJTHOM PacueTHOM CEYEHHHM €CIIM IIEHTPHI 9TUX CTHIKOB HaXOJATCS B Ipeenax
JUIMHBI 3TOTO Y4acCTKa.

JomyckaeTcst yBeIHYHUBATH OTHOCHTENBHOE KOJHYECTBO CTHIKYEMOH B OJHOM DPacueTHOM
CeueHHM 2JeMeHTa pabouedt pacTaHyTo#t apMmarypel mo 100%, mnpunHHMas 3HadyeHHe
ko3dpdunuenta « paBHeiM 2,0. IIpM OTHOCHTENBPHOM KOJHYECTBE CTBIKYEMOM B OJHOM
pacyeTHOM CeYeHWH apMaTyphl Hepuogudeckoro npoduias Gomee 50% u riaankoit apMmaTypsl
6onee 25% 3naveHusd kodpduuHeHTa ¢ ONPEAEIAIOT 10 IMHEHHOH HHTEPIIOIAILHH.

[py HaNMMYUKM HOMOTHUTENBHBIX AHKEPYIOIINX YCTPOHCTB Ha KOHIAX CTBIKYEMBIX CTEpXKHEN
(mpuBapka nonepedHod apMaTyphl, 3arufa KOHIIOB CTBIKYEMBIX CTEpXKHEH NEpHOTWYECKOro
npodus ¥ Ip.) ANMHA Nepelycka CThIKYEMBIX CTEPKHEH MOXKET ObITh yMEHbIIIEHa, HO He 6onee
yeM Ha 30%.

B mroGom ciyyae pakTideckast JUIMHA iepenycka fo/nkHa ObIth He Menee 0,4al, ,,, He

MeHee 20d,u He menee 250 MM.

8.3.35 IIpu coemuHEeHHH apMaTyphl ¢ MCIONL30BAHHEM CBAapKH BBIOOpP THIIOB CBapHOI'O
COeNUHEHNs M CIIOCOG0B CBAPKHM MPOM3BOJAT C YUETOM YCJIOBHI 3KCITyaTallMd KOHCTPYKIIHH,
CBapHBaEMOCTH CTamd M TpeOOBaHMH IO TEXHONOTHM MSTOTOBJIEHHS B COOTBETCTBHH C
IeicTByrommMy HopmaTuBHEIMA AokyMeHTaMu (TOCT 14098).

8.3.36 Ilpyu ucnosnp30BaHHU IS CTHIKOB apMaTypbl MEXaHHYECKHX YCTPONCTB B BHIE
MydT (MyPpTs Ha pe3sbe, onpeccoBaHHBIE MY(GTH U T.I.) Hecymas CIOCOOHOCTh My¢TOBOro
COENMHEHHUs NOMKHA OBITH TaKOH K€, YIO M CTBIKYEMBIX CTepXKHEH (COOTBETCTBEHHO IIPH
PacTsDKEHHH WM CXaTHH). KOHIEI CTBIKyeMBIX CTepxHel cliefyeT 3aBOAHTH Ha TpeOyeMyro
IUIHHY B My TY, OIpefeIsseMyI0 pacieTOM MK OBITHBIM MyTeM.

IIpu ncnions3oBanuy MydT Ha pe3bbe nomkHa ObITh obecniedeHa TpebyeMas 3aTaxKa Myt
s THKBHAanuy modTa B pe3bbe.

I'ayTble cTepxHA

8.3.37 Ilpu npuMeHeHHH THYTOH apMatypbl (OTrHOBI, 3aruObl KOHLIOB CTEp)KHENH)
MHHUMAJIBHBI quaMeTp 3aruba OTACNBHOTO CTEpXHS JO/DKEH ObITh TakuM, yToOmI M3bexarhb
pa3pylICHMs WM pacKaibiBaHHs cTanedubpobeToHa BHYTpH 3arufa apMaTypHOTO CTEpXHS H
€ro paspyLieHHe B MecTe 3aruba.

MHHHMaNBHEIH MaMeTp ONpaBkH d,, I/ apMaTypbl NPUHHMAIOT B 3aBUCHMOCTH OT
IJuaMeTpa CTEpXHS d_ He MeHee:

JUIA TIaJKHX CTEP)KHEH

d,, =25d, upn d;<20wmm;

d,, =4d, npu d 220wmwm;

IULA CTEpKHEH MepHOAMYeCcKoro Mpohus

d,, =5d, mupu d <20 mm;

d,, =8d, npu d;220wmm;
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9. TEXHOJIOTUS CTAJIE@UBEPOBETOHA
9.1.TPEBOBAHMS K [IPUTOTOBJIEHUIO CTAJIE@VIBPOBETOHHOM CMECU
Texuuueckue TpeGOBAHHUS K CMECH

9.1.1. KauectBo cranednbpobeToHHOM cMECH ¥ MATEPUATIOB JUIs €€ NIPUrOTOBIEHNS JOJIKHO
yrosnerBopats Tpeboanusm 'OCT 7473, Hactosuux PTM M mpOEKTHOM NOKyMEHTalud Ha
H3JIeNTHe, KOHCTPYKLHIO HITH COOPYXEHHUE.

9.1.2. Ins momyueHus cranepubpoOeTOHHON cMecH, OTOBOM K YNOTpeOIeHH0, JOJKHBI
HCII0JIb30BAThCA CNEAYIONIHE KOMIIOHEHTHI: IEMEHT, 3allOIHUTENH, XUMHUYeCKHe N0OABKH, BOJa
U cranpHple GuUOPH B ONTUMAJIBHOM COYETAHMH JANA OOECHeYeHHs [POEKTHBIX CBOHCTB H
XapaKkTepucTHK  cranepubpobeToHa UM BO3MOXHOCTH  BBHINOJHEHHS  TEXHOJOTHYECKHX
perfiaMeHToB Ha M3TOTOBIIEHHE H3MeNHH, KOHCTPYKIMI WIIH BO3BEIEHHE COOPYNKEHUH.

9.1.3. YcnoBHoe o6o3HaueHHe cTaneuOpoOETOHHON CMECH IPHHMMAETCd 110 aHaJIOTHH C
I'OCT 7473 mnsa cmecu GeToHHOH ¢ no6GaBieHHeM K €€ 0003HAYEHUIO JONOJHHTENBHBIX OYKB
«CD», ¢ ykasaHHeM Iocne 4YepThl IIpoleHTa (GuOpOBOro apMupoBaHUs MO 00BEMY M MapKu
¢u6pEL

Tlpumep ycnoBBOro o6o3naueHus cranehpubpobeTOHHON CMecH, TOTOBOM K YIOTpeOJIeHHIO
U3 TsKkergoro OeToHa Kilacca IO IPOYHOCTH Ha cxatue B25, mpouentom ¢ubGposoro
apMHpOBaHuA 1o o6seMy ~ 0,7, Mapok 110: Mopo3socroiikoctet F75, Bononenponunaemoctu W6,
ynoboyknagsiBaeMocTH (noaswxHoctH) I12: ¢ pubpoit Mapku DJIA 50/0.7 -

COBCI'TB25-0,7 F75 W6 I12 TOCT 7473(®JIA 50/0,8)

9.1.4. OcHOBHBIMH TIIOKa3aTeNsMM KayecTBa cTaneGuOpoOeTOHHOH cMecH, rOTOBOM K
yIoTpeGneHuIO, IBISIOTCS:

-COOTBETCTBHE BHJA, TEXHHYECKHX XapaKTEPHCTHK M IO3MPOBKM HCXOMHBIX MaTepHalloB
{KOMIIOHEHTOB CMECH) TpeOOBAHNSAM, NIPEABABAIEMBIM K HOMHHAIBHOMY COCTaBY 3TOM CMecH;

-y2oGOoyKIIaABBAEMOCTD (MOABHXHOCTD);

-OTHOPOIHOCTb COCTaBa CMeCH B ee 00beMe;

-pacciauiBacMOCTb CMECH;

-COXPaHAEMOCTh CBOMCTB BO BDEMEHH;

-COOTBETCTBHE IPOEKTHBIM TpeGOBAHUAM MO NPOYHOCTH HA CXKATHE M OCEBOE PacTsHKEHHE
(mmm pacTspkeHHe IpH u3rube) cranepubpoberoHa, momydaemoro us cranedubpoberoHHOM
CMECH.

9.1.5. Odopmrnenne TeXHMYECKOH MOKyMEHTalMM Ha craneduOpobeToHHBIE CMeCH
BeINONHAETCS B cOOTBETCTBHH ¢ I'OCT 7473 ¢ nONONHUTENHHBLIM YKa3aHHEM: COIEpXKaHHs
hu6PHI B Kr Ha | M CMECH M TEXHHYECKHX YCIOBHH Ha 68 MIPOH3BOJCTBO.

TpeboBanns k MaTepranam

Bsa He.

9.1.6. B kauyecTBe BfKYIMX JIUIA IPHTOTOBJIECHHA craieduOpobeToHa peKOMEHIYETCA
[IPHMEHSATH NOPTIAHNIIEMEHTEl aKTHBHOCTHIO He HIke Mapku 400, oTBeyaronye TpeGOBaHHUAM
I'OCT 10178.

9.1.7. JlomyckaeTcs, IpH IKCIEPUMEHTANEHOM OOOCHOBAHMY, MPUMEHEHHE HANPATAIOUINX
IEMEHTOB M BOXKYIIUX C KOMIICHCHPOBAaHHOM ycaikoH, obecneynBaroUX KOPPO3SHOHHYIO
cToilkocTh GubpE! B 6eToHe.

Jomyckaercs 3aMeHsTh dacthb uemeHTa (fo 10-15%) 30m0M-yHOCOM TEIIOBEIX
anextpocraniuii no 'OCT 25818.

3anonauTenH
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9.1.8. B KkauecTBe KpymHOIO 3allONHMTENS JUIi crajnedpubpobeToHa peKOMEHAyeTcs
NpUMeHATH 1iebeHb U3 MIoTHBIX ropHbIX mopox o 'OCT 8267 n TOCT 26633 kax mpasuio ¢
MaKCHMalbHBIM pa3MepoM 3epeH o 10 MM M ¢ comepkaHMeM 3&peH IUIACTHHYATOM M
HIIIOBaTOM GopMbl K0 25%.

9.1.9. lonyckaeTcs MpH TEXHHYECKOM OOOCHOBAaHHM IPUMEHATH MeGeHb ¢ MAaKCHMAIbHOM
KpPYIIHOCTBIO 3epeH no 20 MM ¢ OrpaHHYEHHBIM cojepxaHueM ¢pakuun 10-20 MM B
KonmyecTBe 10 25% 1o Macce.

9.1.10. B KkadectBe MEJKOrO 3alONHHUTENA JUIS THKENOT0 M  MENKO3ePHHCTOTO
cranedubpoberoHa ciexyer npuMeHsaTs kBapresbii necok no 'OCT 8736 u T'OCT 26633 ¢
MOZyJeM KpYITHOCTH, KaK [IpaBuJIo, He Hike 2,0.

Dubpopas apMarypa

9.1.11.dubpa momkHa oTBeyaTh TpeOOBAaHHAM H XapaKTepHCTHKAM; yKasaHHbiM B TV 1221-
002-95751815-2009.

Xumuyeckne nodaBku

9.1.12. Nins perynupoBaHus CcBOHCTB cTanehubpobGeToHHBIX cMeceil, And oGecneueHns ux
IOABH)KHOCTH M YHOGOYKIAAbIBAEMOCTH, PEKOMEHIYETCS NMpPHMEHATh XHMHYeCKHe N00aBKwH,
nnacTHHIEPYIONIMe/BOTOPENYLHPYIOUIHE T0OaBKH MM KOMIUIEKCHBIE MOOH(HUKaTOPh! GETOHA.

Xumuyeckue nobasku qs cTanedubpobeTona nomkHE! coorercTtBoBath [OCT 24211.

B xauecTBe MonudHuKaTOpa MOXET NIPUMEHAThCA KOMIUIEKCHBIH MoandukaTop GeToHa Tuma
MB-01 pa3nu4HBIX MapoK Ha OCHOBE MHKPOKPEMHE3EMa M CylepIiacTHGHKATOpa.

9.1.13. Bribop Buaa mno6aBok H HX JO3HPOBOK ClEAyeT NpPOU3BOAUTH B COOTBETCTBHH C
nonoxeHusMH «PexoMeHpaiuii Mo mHpUMEHEHMIO MO0AaBOK H CYNEpIIacTHGHUKAaTOPOB B
IIPOU3BOACTBE COOPHOTO M MOHONMHUTHOTO XXene3oberonay. M.HUWXB, LIHMMOMTII, 1987.

9.1.14. TIpu BEIOGOpE 106aBOK U ONpe/IeICHUN UX KONHYecTBa B OETOHE CleyeT yYHTHIBATh
CNEAYIOIHME TEXHOIOTHYeCKHe 0coOeHHOCTH cTanedubpodeTona:

3¢deKT BEITECHEHHS BOBIECUEHHOrO B GETOHHYIO CMECh BO3[yXa IpH BBeIeHHH (HUGpPOBOiL
apMaTypsl (B cTtanedudpobeToHHBIX cMecsax ¢ gobaskamu ITAB comepxkurca B 1,7-2,1 pasa
MEHBIIE BOBIEYEHHOr'C BO3OyXa, YEM B HCXOlIHOﬁ ManHIIC) MMO3BOJIAET HCHOJIB30OBATH
TIOBBIIIECHHE O3B! IUTACTH(HUIHPYIOMUX J06aBOK;

HaIHYHE MeTanyeckoil (uOpoBOil apMaTypsl C OTHOCHTENBHO OONBIIOH yAenbHOM
[IOBEPXHOCTHIO TPeOyeT CO3/JaHUs TIOBBIUEHHBIX HHTHOUPYIOIMX CBOMCTB MaTPHIIHI.

9.1.15. PexoMmeHzyeTcs HCIONB30BaHHWE A00aBOK MHOro()yHKIMOHAILHOrO Ha3sHA4YEHHS,
COCTOSAIMUX K3 2-5 KOMIIOHEHTOB, ONTHMH3HPYIOIIMX COBMECTHO TEXHOJOTHYECKHE H
9KCIUTyaTallMOHHEIE XapaKTepUCcTHKY cTanedubpobeToHa.

Bona.
9.2.16. Bona nns cranedubpoberonnsix cmeceit nomkua coorsercreoBath I OCT 23732.

TexHonorns nmpuroToBneHus cTanehuOpoOETOHHOM CMecH.

9.1.17. CranedubpoGeToHHBIE CMECH JIOIDKHBI IPUIOTABIMBAThCA, Kak IPaBHIO, B
CTAallMOHAPHBIX YCIOBHAX NpoM3BoACTBA Ha JAeiictByrommx bBCY mmm  comeuuansHo
000pyZOBaHHBIX IIOCTaX, JNO0 Ha CHELHaTM3HPOBAHHBIX NEPEABMKHBIX YCTAaHOBKaX, B TOM
YHCIIE C UCIIONB30BaHHEM aBTOOETOHOCMECHTENEH.

9.1.18. Ilpurotopnenne cranedpubpobeTOHHOH CcMecH cnemyer MPOU3BOOMTH €
cobonenueM Tpe6oBanuit 'OCT 7473 u CHull 3.09.01-85.

9.1.19. Ilpn mpuroToBiaeHHH cTanepubpPoOETOHHOH CMecH Clieayer pYKOBOACTBOBATBCH
TpeboBanusMu HacTosuux PTM, ofecrmeumBaromiMu KadyecTBO €€ OCHOBHBIX IOKazartenei,
TEXHOJIOTHYeCKO# KapToii IPON3BOJICTBA H KOHTPOJIS KadecTpa.
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9.1.20. XpaHeHHe KOMIOHEHTOB (MCXOIHBIX MaTepHasoB) cranedupobeToHHOH cMecH
IOOJDKHO OCYIIECTBIATHCS pasfelbHO Ha  CIHEUHaJU3HPOBAHHOM CKJIajie, OCHAICHHOM
TeXHOJIOTHYECKHM 000pYI0BaHHEM UL IIPHEMA H BLIIAYH KOMIIOHEHTOB M HE HOIYCKAIOLIMM HX
HpPSAMOTO YBIaXHEHHS.

9.1.21. JlosupoBaHHE KOMIIOHEHTOB CTale(hHOpOGETOHHONH CMECH NpOU3BOAAT IO Macce.
[orpemnocTy npy N03MpOBaHUU HE AOJDKHB] IPEBHIILIATL 3HaYeHUH, pernaMenTupyeMbeix I'OCT
7473. To4HOCTb [O3UPOBaHHS KOMIIOHEHTOB CMECH KOHTDOJHMPYIOT IIOCTOSHHO IIpH
IPOH3BOACTBE paborT.

9.1.22. JIns no3supoBaHus KOMIOHEHTOB 6eToHa (LIeMEHT, MENKMH U KPYIHBIA 3alOIHUTEb,
BOZIa 3aTBOPEHUS, J06ABKH) IPHMEHSIOT CepUIHbIE 103aTOpEl. Jlo3upoBaHue cTaTbHBIX GUOp IO
Macce OCYUIECTBIAIOT Ha 000pYIOBaHHOM AN 3THX LieNelt TEXHOTIOIMYECKOM IOCTY € YUETOM
YCTaHOBJICHHOTO HX COZEpXaHus, Ipuxonsierocs Ha pabodre 3amechl IPHTOTaBIMBACMOM
cranedu6pobeTOHHON CMECH.

Otmo3upoBaHHOe MO Macce JUIA Kaxmoro pabouero saMeca cMecH KouudgecTBo (ubp
pa3MeIaT B JO3UPOBOYHBIE €MKOCTH (KOHTEHHephbl), KOTOpPHIE NOAAIOT (TPAaHCIOPTUPYIOT) K
CMeCUTEIBHOMY 000pyIOBaHHUIO.

Jlonyckaercs OCYIIECTBIATh J03HpOBaHHE (GHOp B OIXHOM TEXHOJOTHYECKOM LHUKJIE HPH
HPUTOTOBJICHHH CYXOH cTaneubpobEeTOHHON CMeCH IO  TEXHOJIOTHYECKOMY pErIaMEeHTY,
npedycMaTpUBaloUieMy  coBMemende (cMelmMBaHWe) monydaemelx ¢GuOp ¢ cyxmmu
KOMIOHEHTaMH (MEJIKHM H KPYITHBIM 3aII0NHHTENEeM) GETOHHOM CMeCH.

9.1.23. Ilepen 3arpy3koif OTHO3HPOBaHHBIX IIOPIMH KOMIIOHEHTOB CMECH B
6eToHOCMECHTEND NPOBEPSIOT (B TEUEHHME KaXKAOH CMEHBI) YHCTOTY M MCNPaBHOCTH paboTHI
obopynopanus. Jis 3arpy3kd Kaxmoli HoOBOM NOPIMM KOMIIOHEHTOB BHYTPEHHSsS MOJOCTb
6eTOHOCMECHTENA JOJDKHA OBITH OYHINEHA OT OCTATKOB IpeBIYINEro 3aMeca.

9.1.24, IlpurotoBnesue craneduOpoGEeTOHHON CMeECH IPOH3BOIAT, KaK IpaBHJIO, B
CepUilHBIX OeTOHOCMECHUTENAX INpHHYyAMTeNbHOro AeHcTsHA. Jlomyckaercs HCIONB30BaHHE
TaxoKe APYTHX BHIOB CMECHTENCH, 06ECTIEUHBAIOIHNX IIOTy4ECHHE ONHOPOAHOH O6ETOHHON cMeCH.

9.125. [Ina obecneueHus paBHOMEPHOCTH pacnpeaencHus ¢ubp B oObeMe
cranedubpobeTOHHON CMECH PEKOMEHAYETCA:

monbop ONTHMATbHOH KOHCHCTEHUIHMH cTanepubpobeToHHOH cMecH IIpH 3aJaHHON
yR0B0YKIIanbIBAEMOCTH 3a CUET BBEICHHS MIACTHOHIHPYIOMAX N06aBOK;

paBHOMepHas nonada ¢ubp B cMecurtens (ojada MOMHOM K036l Gubp B cMECHTEND Ha 3aMeC
craneubpobeTOHHOM CMecH B OJIUH NIPHEM He PEKOMEHIYETCH);

PaBHOMepHas nogaya GuOPE B CMECHTEND € HCIIONB30BAHHEM CIIEHHANBHEIX YCTPOHCTR
- nucnepratopos (cm.1.17 Tlpunoxenus I');

COKpallleHHe NPORODKUTENBHOCTH (B Npenenax TEXHONOTHYECKOTO pPernaMeHTa) BpeMeHH
NepeMeLINBaHUSI CMECH.

9.1.26. O6beM pabodux 3aMecoB NpH IPHIOTOBNEHHH CTanepuOpOoGETOHHOH CMeCH B
6ETOHOCMECHTENAX MPUHYIUTENBHOTO JeHCTBHA (C NENBIO MCKIIOYEHHS BO3MOXXKHOCTH
TIEPETPY3KH CMECHTENT) PEKOMCHAYETCS CHIDKath Ha 25-30% mo cpaBHeHMIO C 0OBEMOM
aHAJIOTHYHBIX 3aMECOB, Ha3HaYaeMbIX ANi 0OBI4HOrO (Tsxenoro) Gerona. IIpu comepikaHHH
¢ubpr1 MeHee 40 kr B 1 M> cMecH 06bEM pabodux 3aMecoB JOIYCKAeTCS HE YMEHBIIATb.

9.1.27. MHTepBan BpeMeHH MepeMellMBaHUA CTaleGHOpOGETOHHON CMecH He [OJDKEH
NIpEBBIIATh, KaK MpPaBWIO, 3 MuHYTH. YCTaHOBIEHHE paGovMX MHTEPBAJOB BpPEMEHH
NepeMeITBaHUS IPOU3BOJAT OIBITHEIM IIYTEM IIPH OCBOSHHH TEXHOJIOTHYECKOr 0 Ipolecca.

9.1.28. Ilpum 3aBOACKOM IIpOM3BOACTBE  IIPHrOTOBNEHHE cTanedpubpobeToHHON cMecH
BBIIIOJIHACTCS, KaK IIPaBUIIO, IO JBYM HE3aBUCHMBIM crocofaM, BKIIOYAIOMIMM CIEAYIOIIHE
olepanuy:

a) 110 TIEPBOMY CII0oco0Y;
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BBEIEHHE B CMECHTENb BCEX KOMIIOHEHTOB GETOHHON CMECH (3alONHUTENH, UEMEHT, Boja H
N0OaBKH);

paBHOMepHas I0fada OTAO3HPOBAHHON Ha 3amec mopunu GuOp B paboTarommil cMecutens
BO BpPEMSI ITepeMEIIMBAHHUS B HEM KOMIIOHEHTOB 6ETOHHO} cMecH;

nepeMeINNBaHNe KOMIIOHEHTOB OeToHHOM cMecH M (QuOp A0 HONY4YeHHS OZHOPOZHOrO
COCTaBa CMecH;

BBITPY3Ka FOTOBO} K YHOTPEONEHHIO CMECH M3 CMECHTEIIA.

6) no BropoMy crnocofy:

IIPHTOTOBNIEHHE CYXOH CMECH KOMIIOHEHTOB 0eTOHa (MEJIKOro H KPYNHOIO 3alojHuTeNs 6e3
HEMEHTA) C 0TIO3UPOBAaHHOM (Gubpoii;

BBEJICHHE B GETOHOCMECHTENb OTIO3UPOBAHHOM Ha 3aMec IIopuuu cyXoi cMecu ¢ ¢ubpoii ¢
rocienyroueif nogaueil ueMeHTa, BOJbI 4 H06aBOK;

IIEpEMEINNBAHHE CMECH JI0 TTONYYEHHS OZHOPOJHOIO COCTaBa;

BHIIPY3Ka FOTOBO# K yHOTpe6IeHHIO CMECH U3 6ETOHOCMECHTEIIA.

9.1.29. Onepaunto paBHoMepHoii mojgaun ¢ubp B paboTaromuii cMecHTeNb OCYILECTBISIOT C
[IOMOLIBIO TEXHONOTMYECKHX YCTPOHCTB, HalpUMep, BHOPOCHTa C HANpaBMAIOIUHM JIOTKOM,
ycTaHaB/IMBaeMbIX Haj OeroHocmecuteneM. OuOpsl (HaBecky Ha 3aMec) IIOMEHIAIOT Ha
BHOpOCHTO (MJIM B JQHCHEPraTop), C IMOMOIIBI0 KOTOpOro 00eCneyHBalOT HENpPEPHIBHYIO H
paBHOMEpHyYl0 nogadyy ¢u6p B OeroHocMecuTens. PaGoTy ykasaHHBIX  YCTPOKCTB
CHHXPOHH3HKPYIOT ¢ paboTo! 6ETOHOCMECHTENS B OCYIECTBIIAIOT C OMHOTO MYJITA YIPABICHHUS.

9.1.30. Ilpu ucHoOJIB30BaHHH aBTOOETOHOCMECHTENA JOMYCKAIOTCS JBE CXEMBI IIOJyYEHHS
cTanehpuOpobeTOHHON CMECH.

ITo mepBo#t cxeMe aBTOOETOHOCMECHUTEND 3arPYarOT OTAEABHO CHITYYHMH COCTABIISAIOIIMMHU
cMecH IIpH Bpalawoomemcs 6apabaHe, a cMech MPHTOTABIUBAIOT BO BpeMs IBIIKCHMS MIM Ha
00BeKTe (Ha CTPOMTENBLHON IUIOLIANKE) C BBEAECHUEM PErIaMEHTHPYEMOTO KOJIHYECTBAa BOJBI H
XUMHUECKHX gHobaBok M3 Oaka aBTOOETOHOCMECHTENS, CHAG)XCHHOTO  BOXOMEPOM.
IIpuroToBNIeHUe CMeCH rOTOBOH K ymoTpeOIeHuio NPOMIBOAAT HE PaHee, YEM 3a 5 MHHYT 0 ee
BBIIPY3KH.

3arpy3Kky CBIDYYMX KOMIIOHEHTOB CMECH B aBTOOETOHOCMECHTENL OCYHIECTBIAIOT B
CNeAyIOIIEH IOCIeNOBATePHOCTH: INeOeHb, IECOK, LeMeHT, ¢ubpa. 3arpyzky ¢ubpe1
[IPOU3BOAAT PaBHOMEPHO B 3-4 mpueMa 4epe3 NPOMEXYTKH BpemeHM 1-1,5 muBYyTHl (npH
Bpartraroremcst 6apabane cMecuTens).

Ilo BTOpOIt CXEME aBTODETOHOCMECHTEND 3arpy>aroT roToBoH# 6eToHHOH cMmecelo (6o
GETOHHYIO CMeCh IPHTOTABIMBAIOT HENOCPEACTBEHHO B aBTOOETOHOCMECHTENE) H Hepen
BBIIPY3KOH BO Bpamarommiics GapabaH ¢ roroBof GETOHHOM CMECHIO NOJAIOT PaBHOMEPHBIM
IIOTOKOM OTIO3HPOBaHHYI Hopuuio ¢ubp ¢ cobmromeHHeM YCIOBHH IOAAYM, YKa3aHHEIX B
HACTOAIIEM MYHKTE.

IlpaBuia KOHTPOJIA.

9.1.31. CranedubpobeToHHblE CMECH NOJDKHB! OBITH NPHHATH TEXHHYECKHM KOHTPOJIEM
TIpENPUATHA-U3TOTOBUTEN TI0 IOKa3aTeNsIM HMX KadecTBa, YKa3aHHEIM B Hactosmux PTM.
IlpueMKky cMecu mpou3BomaT nMaprusamu. CoctaBsl (00BeM) MAPTHHM YCTaHABIMBAIOT COTJIACHO
nonoxerusm 11.2.1 TOCT 18105.

9.1.32. CootBercrBue IIOKasaTesiell KadecTBa cMeceil OETOHHBIX IO HOPMHPYEMBIM
MOKa3aTeNs M, yKa3aHHBIM B CTaHfapTaX MIH TEXHHYECKHX YCIOBHUAX Ha CMecH OETOHHBIE
KOHKPETHBIX BHJOB, H TpeOOBaHHS TEXHOJIOIMYECKOK JOKYMEHTAllUH YCTaHaBIHBAIOT II0
JlaHHEIM BXOIHOTO, OIEPAlMOHHOr0 ¥ IIPHEMOYHOIO KOHTPOJIS.

BxonHo#t KOHTPONbp — ONpE/IENICHHE KadeCTBA MarepHanoB, NPHUMEHAEMBIX UL
TIPUTOTOBNEHUs OeTOHa (BXYyILee, 3aII0NHUTENH, Gubpa, o6aBKu U Ap.).
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OnepaloHHEI KOHTPOTE — ompeleNeRue yRoO0yKnaasBaeMOCTH GETOHHOH CMecH N0
meromuke 'OCT 10181.

IIpneMOYHBIH KOHTPOJIE, B TOM YHCIIE:

- [pHEMO-CHATOYHBIH — ONpefieNeHHE pacnanybovHON IPOYHOCTH M ILUIOTHOCTH OeToHa;
CpelHsisi MPOYHOCTH B Bospacte 28 cyTok (kmacc 6eToHa) M IUIOTHOCTH OETOHA B 3TOM
Bo3pacrte no Meroauke 'OCT 10180;

- IepHOIMYECKHe MCHBITaHHA — OIpeleneHHe BomoHempoHuuaemocta no I'OCT 12730.5,
Boponornomenus mo FOCT 12730.3, mopozocroitkocta o 'OCT 10060, uctupaemoctn
o ['OCT 13087 B cnyyae HeoOX0QUMOCTH.

9.1.33. @ubpel, npemHasHAueHHBIE IS IPUTOTOBIEHMS crane¢pubpobeToHHOH cMecH
OPUHUMAIOT TAapTHAMH, Kakias apTHs JOIDKHA cocToiarh u3 GuOp oOZHOW Mapkd,
H3TOTOBJEHHBIX M3 HCXOOHOr0 Marepuana OBHOTO Kiacca mnpodHocTH. OG6GbeM mapTHH
yCTaHaBIIMBAET IPEANPUSTHE-H3TOTOBUTEND II0 COIIACOBAHHIO C 3aKa3YUKOM.

9.1.34. ITapTus ¢ubp NOMKHA COPOBOXKAATECA JOKYMEHTOM O Ka4€CTBe, YAOCTOBEPSIOIIEM
cooTBercTBHEe GUOp Tpebopanusam HacTosmux PTM m Texmmueckux ycnoBuil Ha 3ty ¢ubpy,
YTBEPXACHHBIX B YCTaHOBIEHHOM HOpsAke. B JOKyMeHTe O KadecTBe, OQOpMIseMOM
IpeaNpHATHEM-H3roToBuTeNeM (HOpE], yka3bIBAIOT IOAaHHBIE IO pe3yibTaTaM BCEX BHIIOB
KoHTponA cornacHo TY 1221-002-95751815- 2009.

9.135. Ilpu BXOOHOM KOHTpoJe KadecTBa GuOp Ha NpeANPUSATHH-H3TOTOBHTENE
cranehuOpo6EeTOHHOMK CMeCH AN ocMOTpa U obMepa oT mapThH otéupaior He MeHee 20 (ubp.
O6beM M NEPHOMMYHOCTh IIPOBEPKH MEXAHMYECKHX cBOMcTB (ubp Ha mpousBojaCTBE
OIIpeAeIIIETCS COOTBETCTBYIOIMM TEXHONIOTHYECKHM PErTIAMEHTOM. .

[Tonepeunsle pasMepbl (QUOpPH HM3MEPSIOT MHKPOMETPOM, €€ MIHHY — MacmTabHOH
JIMHEHKO.

BpemenHoe conpotupienne Gubp paspeiBy ONpeAeIsE€T IPOU3BOAUTEND.

9.1.36. CBeneHus, IpeACTaBICHHEIC B JOKYMEHTe 0 KauecTBe Gubp, NOKHBI GBITh 3aHECEHBI
B JKYPHAaT BXOJHOTO KOHTPONIA H XpaHEHUA C OTPaXECHHEM B HEM JaThl NOCTyIIeHHs ¢ubp. B
XypHAaJC OTMEYAIOT TaKXKe YCIOBHA XpaHeHus GHOp Iocie uX MOCTYIUIEHHS H IPHEMKH.

9.137. dopMy perHCTpalud pe3ynbTaToB HcnbITaHudt ¢ubp B KypHane mnpu
CYIIECTBYIOIIEM BXOZHOM KOHTpOJie IOTpeOMTeIeM HX KauecTBa M TIeOMETPHYECKHX
nmapaMeTpoB IMPHHUMAIOT COTNIACHO JAHHBIM, IOJMYYaeMBIM IIPH 3THX HCIBITAHHAX IO METOIMKE
TEXHUYECKUX YCIIOBUIl Ha IIPOH3BOACTBO (HHOD.

9.1.38. Ilpn npuroToBneHuH craneduGpoOETOHHOH CMeCH MOTpeIHOCTh NO3MPOBAHHA
KOMITOHEHTOB CMECH 110 Macce He JOJDKHA NMpeBBIaTh: +1% - U1t BOKYIUX, BOABI, 106aBOK; +
2% - nns 3anonHuTeNe; £1% - s Gubp.

9.1.39. Tlokasarenu moasmxHOCTH cTanehubpobeToHHONR cMECH roToBOH K ynoTpebneHnio
clelyeT NPUHUMATh 10 MapKaM B COOTBETCTBHUHM ¢ TPeOOBaHHAMH TEXHOJNOTHHM H3TOTOBIICHHS
KOHCTPYKIHH MM BO3BEJICHHS COOPYKEHHS.

9.1.40. Ha cragnu OTpabOTKH TEXHOJNOIHYECKHX PEXHMOB M B Ipolecce NPOU3BOJACTBA
paGoT cienyeT onpenensTh NOKasareld OXHOPOXHOCTH (PABHOMEPHOCTH) paciipeenenus ¢puop
B 06beMe cMecH (K03hULHUEHT OTHOPOJHOCTH — Ko) H K03 PHLHEHT pacciauBaéMOCTH CMECH
KoMroHeHToB 6etona ¢ hubpamu K, .

Kosdpduuuent K, B xaxnoi npobe He JOJHKEH BHIXOMUTH 32 IIPEAEIIBL:
1,1> K, >0,9)

3nauyenne koddounmenta K, nomxHo 6p1te He Menee 0,85.

9.1.41. Cpenusis MIOTHOCTD CTaNepuOpoOETOHHOH cMecH FOTOBOH K YNOTpebIEHHIO JOMKHA
OLBITH HE HUXKE:

- 2400 xr/M’ B CIyyae TSKENoro 6eToHa-MaTpHLbL,

- 2250 kr/M® B cllydyae MeJIKO3epHHCTOro 6eToHa-MaTpHLEL.
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9.1.42. Tlpuemxy naptuu cranepubpoOeTOHHOH cMecH IO MPOYHOCTH IOJIY4aeMOTro
craedubpobeToHa ¢ perucrpaiyeil pe3yinbTaToB IPHEMKH B COOTBETCTBYIOIUMX JKYpHanax
npou3BoAAT corjlacHo Tpe6oBanuaM 'OCT 18105 u nacrosumx PTM.

9.1.43. Tlepnogu4HOCT,  ONpENENEHUS  M3TOTOBHTENEM  MOPO30CTOMKOCTH  H
BOJOHENMPOHHIIAEMOCTH CTaNeduGpoOeTOHa YCTAHABIMBAIOT B COOTBETCTBHH C TPeOOBaHUAMH
T'OCT 26633 u He pexe OJHOTO pa3a B INECTh MECALEB.

9.1.44. Kaxpasa maptus crane¢pubpoOeTOHHON CMECH, NPHHATAS TEXHHYECKUM KOHTPOJIEM
H3rOTOBHTENA, NOJDKHA CONPOBOXKAATBCA MOKYMEHTOM O Ka4ecTBe STOM CMeCH, HpPH 3TOT
cofiepxaHue U GopMa JOKYMEHTa JOIKHEI cooTBeTcTBOBaTE ['OCT 7473 ¢ momonHUTENbHBIMH
CBEIEHHUAMH O KayectBe HUOPEI.

Mertons! KOHTPOJIs

9.1.45. CooTBeTcTBHE BHAA, KA4YECTBA M JO3HPOBKH HCXOMHBIX MATEPHAIOB NPEABABIAEMBIM
TpeGoBaHuAM HacTosux PTM, KapThl NPOH3BOACTBA W KOHTPOJS KauecTBa MPOBEPSETCS B
YCJIOBHSAX IPOH3BOACTBA U CTPOMTENBHOH IUIOMAAKH B COOTBETCTBHH C HOPMaMH.

9.1.46. Otbop mnpo6 cranepubpoGETOHHOR CMECH NPOM3BOAAT B COOTBETCTBHH C
tpeGoBanuamu 'OCT 10180, 'OCT 10181, TOCT 18105.

Ilpy o>TOM MHMHHMANBHEIH 060BEM mpobnl V,, [Nd KOHTPONBHBIX HCHBITAHHH
cTanedubpobeTOHHON CMECH ¢ NENBIO ONpEAENeHHs OTHOPOXHOCTH pacupeneneHus Gpubdp B ee
of6beMe M TOKa3aTeNd pacCIaHBaeMOCTH YCTAHABIHBAIOT B 3aBHCHMOCTH OT IeOMETPHYECKHX
napameTpoB HCrob3yeMbIx Guop 1 o6remHOro HX conepxaHus 1o Gopmynam (39) u (40):

¢d;
/ufv

rae [y dj ps — iHa, auametp Gubp u kosgunuent pubposoro apMHpoBaHHs o 06beMy B %o
cooTBeTcTBEHHO. ClielyeT TakKe coOII0AaTh YCIOBHE:

WV, 2252, (40)

9.1.47. [1ns KOHTPOJSL OXHOPOJHOCTH COCTaBa CMECH (PaBHOMEPHOCTH pacnpenenehus Gubp
B ee o0beMe) Ha cTaauy noabopa cocTaBa CMECH, a TaKKe Ha CTaAHH OTPaGOTKH peXXHMOB ee
NPHIOTOBJIEHMA, M3 pa3iMYHbIX dacTelf 3aMeca 5TOH CMECH Ha MECTe ee NpUTOTOBIEHHUA
oTbuparoT He MeHee 10 npob ¢ NociIeAyromeH X OTMBIBKOH M OlpeeleHHeM KonudecTsa Gubp
B KaX 104 1pobe.

OtMBIBKY GuOp, HX BBICYIIMBAHUE H B3BEUIHBAHHE NIPUHMMAIOT [0 AHANOTHH C METOIHKOH
['OCT 10181 (m.3.1.5).

ITocne oTMeIBanus mpo6G Bomol, H3BnedeHHs u3 HuUX GUOP, MX BEICYIIMBAHMA H
B3BEUIMBAHUA CIIEJyeT ONPENENHTh 3Hauenne Koddounuenta ompnopomHoctH K, nans sroit
CMECH:!

V,,22:10°. (39

K, =T Vip by Pu @1
my my
rae Vup — 06beM cranedubpobeTonnol cMecu B xaxmol mpobe; up ~ 3aKaHHOE (IPOESKTHOE)
3Hauenue ko3 dunuenta Gubposoro apMupoBanus 0 006eMy; Py - IIOTHOCTh CTAIH; Myp,
m; — pernaMeHTUpyeMas M BHISBICHHas Macca ¢ubp B obweme cMecH xaxnod m3 mpob,
COOTBETCTBEHHO.

9.1.48. Koutponupyemble peXUMBl YIJIOTHEHHS OIBITHBIX Tpol cranedpubpobeToHHOR
CMECH ONpEeNeSIIOT B COOTBETCIBMM ¢ HA3HAYaeMBIMM DPEXHMaMM YIJIOTHEHHS COOPHBIX
U3zienuil WM MOHONHTHBIX KOHCTPYKIMH Ha ob6beKkre npH npoussoActse pabor. Ilocmennue
3aJa10TCSL CTPOMTENBHOM OpraHu3almei, OCylIeCTBISome 3TH paGoThl, ¥ 3aTeEM YTOYHSIOTCS
COBMECTHO H3TOTOBHTENIEM CMECH K €€ IToTpebuTeneM.
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9.1.49. Jina ompenenenus ko>puiuenta pacciuanBaeMocTH K, M3 CMECH H3roTaBIHBalOT
Ky6 co croponoi pebpa 15 cM, ynommerBopsiomeit ycimopuio (40) YmioTHeHHE CMecH
ocymectrismior ¢ ydetoMm 1m.3.1.2 TOCT 10181. JIo MOMEeHTa CXBaThIBaHHS YIIOTHEHHOIO
6erona ¢opma kyba packpeiBaeTcs. C MOMOIIBIO «BHJIKH» ILIMPHHON paBHOM cTOpoHE pebpa
Ky0a OH pasjeisiercsi Ha IBe paBHBIE 4YaCTH — BEPXHIOK W HinkHIO. Kaxgas u3 wacreii
OTMBIBACTCS, U3 HUX (HAIIPHMeEp, C OMOINBIO MarHUTA) U3BJICKAtOTCs (HUOPHI ¥ B3BEIIMBAIOTCA.
Koaddunuent paccianBacMOCTH ONPERENSIOT N0 hopMye:

K-te @
HUNC
rae Pogy — 06mas macca ¢pubp B 06pasne; P, — Macca $puOp B HIDKHEHR HOOBHHE o6pa3na.

9.1.50. JIns ompejeneHus, NpH CHENUAIGHOM TpeGOBAHHH, COOTBETCTBHS IPOYHOCTH
HOJIy4aeMoro MCXoxroro Getona-MaTpHus! (Ge3 ¢ubp) npoekTHOMYy Kiaccy IO MPOYHOCTH Ha
CKaTHe U3 3aMecoB OeTOHHOH cMecH 6e3 ¢pubOp, NPHIOTOBJIECHHBIX B COOTBETCTBHH C PEXHMMAMH
MPUroTOBRNEHHA cTaTehHOpoGeToHa, 0TOHpaIOT MPOOHI IS MPOBEJCHUS HCTIBITAaHULI.

Hcnprranus Ha NPOYHOCTH IONYYaeMOro GeToHa-MaTpHIBI Ipou3ponar cornacio I'OCT
10180 m 'OCT 18105.

9.2. TIOABOP COCTABA CTAJIE@UBPOBETOHA

9.2.1. Tlpu moxbope coctaa cranedubpoberona (CPB) ¢ 3anaHHEIMH CBONHCTBAMH CIEAYET
y4uTEIBaThE 0coGeHHOCTH cTasiepubpoberoHa Kak KOMIIO3MTa, a Takxe crareduopoGeTOHHBIX
cMecel, oOycIOBICHHBIE HANTHYHEM MHONOJHHUTENLHOTO, IO CPAaBHCHHIO € TPaAHIMOHHBEIM
6eTOHOM, KOMIOHEHTA — CTANbHOH GUOPEL

9.2.2. HeobxoaumeM ycnoBHeM mojbopa cocTaBa sBiseTcs oOecnedeHHe MaKCHMaJIbHO
WIOoTHO# GecnycTOTHOM CTPYKTYpHl 3aTBepaeBllero cranedubpoberona, ¢ y4eToM BIMSHHS
YOEIBHON IOBEPXHOCTH H arperatHoro cocrosHusa &ubphl (pasmepsl, ¢dopMa M Xapaxtep
IIOBEPXHOCTH).

9.2.3. TTonbop cocraBa craneguOpobeTOHa NPOM3BOAMTCS HA OCHOBE TONOXKEHHWH H IO
meroguke I'OCT 27006 ¢ yderoM BNHSAHHA BBOAMMOH cTanpHOM (UOpEI Ha cBolicTBa
cranedubpobeToHHON cMecH (B T.4. peoNorH4Ieckue), a Takxke cBolicTBa cranedubpoberoHa.

9.2.4. Tlombop cocraBa cranepnOpoOETOHHONM CMecH, Kak HpaBUIIO, PEeKOMEHAYETCS
BBITIOJIHATD B [IBa 3Tala.

Ha nepBom 3rtane noxbupaercs cocTaB cMecH Ui HCXOJHOTO GeToHa (MaTpHIEI) B IEPBYIO
o4yepemb IO €ro KiacCy NO IPOYHOCTH Ha CXAaTHE M JPYTMM TpeOyeMBIM HPOEKTHBIM
HoKa3aTelIM.

ITpu mopfope HOMUHAIBHOTO cocTaBa cranedubpobeTona U3 TsKeENoro GeroHa-MaTpPUIEL
Ha IIepBOM 3Talle PEeKOMEHAYETCS ONBITHBIM IIyTEM ONpPENENATh OTHOCHTENBHYIO BEIHYHHY
COAEpXAHUA KpPYNHOTO H MEJIKOr0o 3allOJHUTENd, HCXOAS M3 YCIOoBHS obOecredeHus
ONTUMAIBHBEIX COOTHOIUCHHH, 00€CIEYNBAIONINX OJHOPOAHOCTD cTaiedubpobeTona, yUuThIBas
pexomeHnanuu ITpunoxenus B.

Ha BTOpOM 3Tame IpOH3BOAMTCS KOPPEKTHPOBAHHE COCTaBa OETOHA-MATPHIEI C YIETOM
BBesieHUS (uOpHl W e¢ BIHAHAI Ha COOTHOIIEHHS KOMIIOHEHTOB CMecH H €& cpoiictBa, B
pe3ynbTaTe KOPPEKTHPOBAaHHS ONpEAeNAeTCS HOMHHANBHBIA cocTaB cranedubpobeTonHoH
CMecH.

9.2.5. Ipu mox6ope cocraBa cTatedubpoGeTOHA IO TEXHOIOTMUECKHM CBOMCTBAM CIEAYET B
TEepBYI0 OuYepefb YYHTHIBATH, YTO BBEACHHE CTATFHOM (HOPHl CHHKAET NOJBMXHOCTE
nony4yaemolt CODB cmecH 10 CpaBHEHHIO ¢ HCXONHOM OETOHHOM cMechIo.

Bmusene ¢ubpel 1 nossimerne Boponorpe6Hocty COB cMecH, ompenensercs ONMBITHBIM
IyTeM.
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Jns momydenns cranedpuOpoGeTOHa JOCTAaTOYHO BHICOKOH  ynoGoyKIaablBaeMOCTH
pEKOMeHIyeTcs COBMIoAaTh CIenyIoNne MON0KEHUs [IPpH NoAGOpe €ro CocTana.

Co;(eyxcaﬂne MEJIKOTO 3allOJTHUTENS KPYIHOCTBIO A0 3 MM pEKOMEHAYeETCs B npeaenax 560-
630 xr/m.

Ilpu pacxome (uGpsl He Gomee 40 Kr/M°  COCTaB MCXONHOTO GETOHA-MATPHIBI s
crane¢pubpobeToHa MOXET NMPUHUMATBCS NMPAKTHYECKH HAEHTHYHBIM COCTaBY TPaiUL[MOHHOTO
TsDKenoro 6eToHa.

9.2.6. BeiGop onTHManbHBIX pasMepoB Gpaxuuit 3anmoNHHTeNeH, a TakKe ONTHMANBHOTO
KOJTMYECTBEHHOrO COOTHOLIEHHS COAEPXAHHMS KpPYHHOTO M MEJKOr0 3almoNHUTENS B
cranegubpoGeTOHHO! CMECH yCTaHAaBINBAETCA ONMBITHBIM MYTEM DPYKOBOJCTBYSACH YKa3aHHAMH
11.11.6.2.4-6.2.8 Hactosmux PTM.

9.2.7. Ina nonyuenus omxopopHoii COb cMecu u cranedubpoberona onTUMaNbHOrO MO
COYETAHHIO CBOMCTB, CIEAyeT IIPUMEHATh XHMH4YeCKHe ROOABKH, a TaKKe KOMILIEKCHBIE
MomuduxaTopsl GetoHa, oTBeuaromue TpeboBaHMAM I'OCToB, TY u mpYrHX TeXHHHECKHX
JOKYMEHTOB.

9.2.8. IloxGop cocraBa ucxomHoro GeroHa (MaTpPHIBI) IO MPOYHOCTH Ha CXKATHE CIEAYyeT
NPOH3BOJUTH, YYHUTHIBAS, YTO IPOYHOCTE CTaneubpobeToHa NpeBhIIAET NPOYHOCTh HCXOMHOTO
6eToHa Ha 5-15% B 3aBHCHMOCTH OT IIPOYHOCTH MCXOJHOr0 GETOHA, MPOYHOCTH H COACP KAHUS
&ubps1. ITO IMpeBHIIEHHE MOXET OBITH NPEABAPUTENLHO CIIPOTHO3HPOBAHO MYTEM pacyera Io
yka3zaHuAM Hactosumx PTM.

9.2.9. Ipu noxbope cocraea cranepubpobeToHa, 00eCIeYHBAOINEr0 3aaHHYI0 POEKTHYIO
INPOYHOCTh Ha OCEBOEC PpACTSKEHHE, €ro BEJIMYHHA MOXET OBITh IpPelBAPUTENLHO
CIIPOTHO3HpOBaHa IyTeM pacdyeTa Rp, 10 yxasanuaMm Hactosuwx PTM u 3atem mpoBepena
OIBITHEIM ITYTEM.

9.2.10. PexoMenyeMble NPaKTHYECKHE METOIUKH Ioxbopa cocraBa crajnedubpobeToHa Ha
OCHOBE HCXOIHOTO TSXKENOro MITH MeJIKO3epHUCTOr0 OeTOHa MPHUBENEHH! B PIIIOXKeHUH B.

9.3. KOHTPOJIb KAYECTBA CTAJIEGMBEPOBETOHA

9.3.1. I1pou3BOACTBEHHBIH KOHTPOIIb IIPOYHOCTH cTanepuOpobeToHa, Kak MPaBHIIO, CIEAYET
OCYIIECTBJIATh Ha NPEANPHITHH-H3rOTOBUTENE CTanehuOpobeTOHHO#M cMecH M Ha CTPOHTENILHOM
IJIONIaaKe IIPH BO3BEACHHH cTalehuOpOOETOHHBIX KOHCTPYKIINH M COOPYXKEHHHA.

9.3.2. KouTpomo noanexat clefyIolye nokasareny craiegudpobeTona no npoyHOCTH:

- HacxaTHe B IPOEKTHOM BO3DAcTe;
- Ha 0CeBOE PacTSKEHHeE B IPOEKTHOM BO3pacTe;
- Ha pacTsHXCHHE IpH H3rube B MpoeKTHOM Bo3pacte (1o cornacoBanuio ¢ «HUVDKB).

9.3.3. KonTpons npousocty cranedpubpoberona, a npu 060CHOBaHHHM M HCXOIHOTO OeTOHa-
MaTPHLBL, IO KOHTPOIBHBIM 00pa3laM JOKEH OCYLIECTBIATHC B COOTBETCTBAUM ¢ METOAUKAMH
I'OCT 18105 uT'OCT 10180.

9.3.4. Ilpounocts cranepubpoGeTOHa Ha OCEBOE pAaCTHKEHHE II0 COMVIACOBAHUIO C
«HUWXB» nomyckaercs onpefesarh (KpoMme 06pa3sioB-IpU3M) Takke Ha o6pa3iax MmiacTHHAX-
BOCBMEpKaX, 00JIerJarouX NEHTPHPOBaHHE NPHIIaraeMoit Harpy3Kku IIpH HCIIBITAHHSAX.

9.3.5. KonTponsHsle 06pa3ubl 1 onpele/cHUs CBOUCTB cTanedubpobeToHa A0MKHBI HMETh
pa3sMepH! He MeHee:

KyOBI — 15x15x15 cm;

npu3Mel — 15x15x60 cm;

9.3.6. KoHTpoJIb NPOYHOCTH Ha CkaTHe cranepnbpoberoHa B BO3BEACHHBIX KOHCTPYKUHSIX
HIHM COOPYXCHHUSX IOIYCKAaeTCA NPOM3BONNTh MEXaHHYECKUMH METOfaMH HepaspyIIarollero
KoHTpous cornacHo TpebosanuaMm ['OCT 18105 u TOCT 22690.
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9.3.7. Ucxomusiii GeTOH-MaTpuila MOMIEKUT KOHTPOJIO TOJIHKO [0 MPOYHOCTH Ha CXKATHE,
€CIIM 3TOT [IOKa3aresb YKa3aH B IPOEKTe.

93.8. Ha npeanpuATHH-M3TOTOBUTENE  OCYINECTBISETCS  KOHTPOJNL  IPOYHOCTH
cranepuOpobeToHa ¥ HCXONHOro GeToHa-MaTpHIl! (CM.11.6.3.7).

Ha crpourensHON Ilomanke [OpH BO3BEACHAM KOHCTPYKIHMM H  COOpYXeHHi
KOHTpPONHpPYETCs TONBKO noaBmxkHOCcTs COb cMecu 1 npounocTs cranedubpoberona.

9.3.9. Mopos3octoitkocts cranepubpoberona onpepenserca no Meroxuke OCT 10060 Ha
KOHTPONBHEIX 06pa3iax pasMepoM He MeHee 10x10x10 cm.

9.3.10. Bopmorenponunaemocts cranedgubpoberona ompenensercs mo Meroguke ['OCT
12730.5.

9.3.11 Uctupaemocts cranedudpobetona onpenensercs no FOCT 13087.

9.4, TPAHCIIOPTUPOBAHME CTAJIE®UBPOBETOHHOM CMECHU

9.4.1.TpaucnoptipoBanue ctane$hubpobeToHHOH CMeCH NPH MOHOJIHTHOM CTPOHTENIBCTBE
HeoBX0IMMO OCYIIeCTBIATE ¢ cobmonenueM Tpebopannii CHull 3.03.01-87.

9.4.2.B nenax monydexus crane¢uépoberoHa OAHOPOXHOIO COCTABA, TPAHCHOPTHPOBAHHE
CMeCH pEeKOMEHIyeTcs NpOM3BOIMTL B aBToOeTOHOCMEcHTENSX. IIpH 3TOM MOABHXHOCTB
cranedubpobeTOHHON cMecH Ha MOPTIAHAUEMEHTE ¢ MHHEpANbHBIMH HoOaBKaMH W 06e3 HHX
PEKOMEHyeTCsl He MeHee S CM OCalKH KOHYca, a cMecei Ha HalpsraloleM NeMeHTe ~ He MeHee
10-12 cM.

9.4.3. B cmyyae IpUTOTOBIEHHS CMECH B CTAllHOHAPHBIX CMECHTEINSNX, TPAHCIIOPTHPOBAaHUE
CcMecH ITPOM3BOAAT aBTOGETOHOBO3aMH M aBTOMOOHIAMH camocBaliamd. Ky3oBa camMocBaiioB
JIOJDKHB! OBITH BOJOHENIPOHMIIAEMBIMH, MMETH HCIPABHEIC 3aTBOPH M IIpHCHOCOONEeHMs Uit
YKPBITHSL CMECH OT BBICBIXaHMS MIM yBIaxHeHHA. [locime kaxaoro peffca Xy3oBa IOJDKHEL
TIPOMBIBATECS BOAOH.

9.4.4. Ilpn Temneparype Bozayxa Gonee 25°C u B paiioHax ¢ CyXuM M XapKHM KIHMATOM
TPaHCNOPTHPOBAaHHE  CMECH  CIHEAYET  INPOM3BOJHTE B aBTOGETOHOCMECHTCIX;
TPaHCIOPTUPOBAHUE B CaMOCBallax paspelaeTCs IMPOU3BOJATH TOJIBKO B HOYHOE BpEMH.

9.4.5. TpaHCHOPTHPOBaHHE aBTOCAMOCBATIAMM IOIyCKAETCA TONBKO IPH TEXHHYECKOM
060CHOBaHHY ¢ COOJIIONIEHHEM COOTBETCTBYIOIMX TpeOOBaHuUiA.

9.5. VKJIAJIKA U YIUIOTHEHUE CTAJIE®GUBPOBETOHHOM CMECH

9.5.1.®opmoBanne cTanepudPoGETOHHBIX H KOMOWHHDOBAHHO apMUPOBAHHEIX H3JIEJIHI,
BHIGOp TEXHONOTHYECKHX oOmepanuil (hOpMOBaHHS, TEXHONOIHYECKOro OOOPYNOBaHHA, €ro
pabo4ux mapaMeTpoB M T.I. HEO6XOAHMO OCYIIECTBISATE B COOTBETCTBHH ¢ ykasanusmu CHull
3.03.01-87, CHulII 3.09.01-85 u nactosmux PTM.

9.5.2. ®opmoBanne m3menuii U3 craneduOpoGETOHHBIX CMecell CllefyeT BHINONHATH B
COOTBETCTBHH C YKa3aHHAMH:

- MOHOJITHEIX ~ 1o CHulT 3.03.01-87;

- cbopusix — no CHull 3.09.01-85.

9.5.3. Oprasuzauuss ¢GOpMOBOYHBIX MPOLIECCOB M OTAENBHEIX ONepanuil JO/DKHA
obecrnednBaTh COOTBETCTBUE pacnpeleseHus GuOpsl B n3genuu TpeGOBaHHAM IIPOEKTA.

9.5.4. ®opmoBoyHEIe CBOCTBa CTaedUOPOOETOHHEIX cMecelt ONpenessioT B COOTBETCTBHU
¢ TOCT 10181. TIlo xecTtkocTH, MOABIDKHOCTM M IpUMeHIeMOMY (OPMOBOYHOMY
obopynoannio cranedubpobeTORHBIE CMECH YCIIOBHO MOTYT OBITH pasieNieHbl Ha HATh TPYIN
(Tabn.9).
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Tabnuna 9
PekoMennyemoe hopMoBouHOe 060pynoBaHMe AN cTaneuOpoOETOHHEIX cMecelt
Mapxa 1o Mogeux- | Kect-
yno6oykna-
Bun Getona HOCTB KOCTB ®opMoBOYHOE 06OPYIOBAHHE
ABIBAEMOCTH, | (e’ | oo
I'OCT 7473-94 ’ ’
} - T4 1-20 <4 Ipuxpennsemsble BUOPATOpBI,
CoopHrIit BHYTpEHHHUE BHOpATOpPbI
X1 - 5-10 | O6pryHOE BUOpALIHOHHOE
X2 - 11 —20 | BubpanuoHHOE ¢ IPHTPY30M
BubpannoHHoe cO  3HAYHTENBHBIM
%3 i 21-30 | TPHTPY3OM, BHOponpeccoBaHHe,
M . CHJIOBOH IpoOKaT
OHOJIUT
HBIA
CreuuansHoe 000OpyHOBaHHE, B TOM
K4 ) Bonee 31 | “HCT€ BUOpOyNapHas TEXHOJOTHA,
obopymoBaHust A POTHKOBOTO
¢dopmoBanus

9.5.5.Texnonorus npou3sBoacTsa paboT HOJDKHA 0OecreunTs CTabMIBHYIO B KayeCTBEHHYIO
yknagky cranepubpobeToHHON cMecH B M3IEMMS MMM B BEpTHKAIBHBEIC ¥ TOPH3OHTAIBHBIE
KOHCTPYKIIUH COOPYXKECHHUH.

9.5.6.Vknanxy cranedubpobeTOHHOM CMecH ClefyeT MPOU3BOAUTh B COOTBETCTBHH C
TpeboBannamu m1.2.8-2.14 CHull 3.03.01-87 1 nactosmero paznena PTM.

9.5.7. Buap! ¥ Mapku 000pyHOBaHHA M MEXaHH3MOB, UX IPOM3BOJHUTENIBHOCTh H PEXHMBI
paboThl B poLiecce IPOU3BOACTBA MOHOMHUTHEIX paboT ycTaHaBnuBaioT npu paspabortke ITIIP, ¢
ydueToM TpeboBanmit Hacroswux PTM, B 3aBHCHMMOCTH OT O0OBEMOB H NPOAOIKHTENLHOCTH
yKaaaxu craneduOpoOeTOHHOH CMeCH IIpH COOTBETCTBYIOINEH HX YBA3KE CO CPOKaMH
BO3BEICHUS (MM PEKOHCTPYKUHMH) KOHCTPYKTHBHBIX 3JIEMEHTOB 3/IaHHS B LEJIOM.

9.5.8. Ilepen mopmaueit u yknaako#l cranedubpobeTOHHOM cMecH TNPOBEPSIOT KauecTBO
BBITNIOJIHEHHS apMaTyPHBIX H onanyOO4YHEIX paboT.

9.5.9. Tlomauy cranepubpobETOHHOH CMECH CHENYeT OCYIUECTBIATh TEXHUYECKUMHU
cpelcTBaMH, 0OecTieYHBaIOIIUMHI COXPAHHOCTh CBOHCTB 3TOM CMecH.

9.5.10.J{ns moxaun cranepubpoOGETOHHOM CMeCH K MECTy €e YKJIAIKH ClIeAyeT NMPUMEHSTS,
KaK npaBuio, 6eToHOHacOC ¢ NoJaIMM TpyoorpoBoaoM. JlomyckaeTcs OCyHIECTBIATE OAady
cTaneuOpoOETOHHOM CMECH K MeCTy ee YKJIaikH GyHKepaMmH, CHaGXEHHBIMH YCTpOHCTBaMM
JUL BUOpotIoOyxaeHNs cMecH, 6afbsMH C HYJEBBIM YKJIIOHOM CTEHOK H JAPYTHMH CpPeJCTBaMH,
ofecrneynBarOIMMH COXPaHEHHE KaueCTBa CMECH M TpeGOBaHHS TEXHOJIOTHYECKOTO perilaMeHTa
B IIPOIIECCe YKIAAKH ITOM CMECH B KOHCTPYKLIMH.

9.5.11.3anpemaerca noGaBIATs BOAY B CTANePUOPOOETOHHYIO CMECH C LIEBIO YBEIMUCHHUS
€€ MMOABH)XHOCTH Ha MECTE IM01a4H ¥ YKIAAKH B KOHCprKIIHIO.

9.5.12. Ilpu wucnonp3oBannu OeTOHOHAacOCa CTBIKM TPYyGONPOBOJOB, OOECIIEYMBAIOIINX
nojayy crane¢uOpoOeTOHHON cMecH K MECTy €€ YKIAAKH, HODKHB! OBITh KadeCcTBEHHO
VIUIOTHEHBl ¥ MCKIIOYEeHa BO3MOXKHOCThH 3alemneHus B Hux ¢ubp ¢ mnocnexyromuM
o6pa3oBanmeM (KaK CI¢CTBHE IPH HEYIUTOTHEHHOM CTBIKE) TPOOOK CMECH.

9.5.13. BuyTpennuii JuaMeTp NOAIOIMX TPyOOIPOBOJAOB HODKeH OBITH HE MeHee YeM B 2
pasa Gonmblue IyuHBl GUOp, MCHONL3yeMEBIX NpH IPHIOTOBIEHHM CMecH, W He Oomee 2/3
PaccTOSHUSA B CBETY MEXIY apMaTypHBIMH CETKAMU B KOHCTPYKIUH.
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9.5.14.Tlomauy cranedpnbpobeTOHHON CMECH K MECTY €€ YKIaJKU CIEeIyeT OCYIIECTBISTD,
KaK IIPaBHIIO, € TOCTOSTHHOM CKOPOCTBIO PABHOMEPHO B HAIIPABNEHUH HPOHTA YKIAAKH.

9.5.15.Ilpu ykinagke ¥ YIUIOTHEHHH cTaneguOpoOeTOHHOH cMecu cienyeT ofecneuutsb
COXpaHeHHe ORHOPOIHOCTH pAaclpelleNieHNss KOMIIOHEHTOB CMECH B KOHCTPYKUMH IIyTeM
cobmoaeHus:
orpaHu4eHH# BRICOTHI cOpachiBaHus cTaNeHOpoOETOHHOM cMecH;

YCTaHOBJIEHHBIX IIPEAE/IOB BpeMEHHU YIIIOTHEHHUS,;
TOJINIMHE] YINIOTHAEMEIX CJIOEB,

9.5.16.CranedubpobeToHHyI0 CMech CIEAyeT YKNaJblBaTh TI'OPU3OHTAJBLHBIMH CIIOSMH
OZIHOM TONIIMHEI 6€3 pa3pHBOB C NOCNEIOBATEILHEIM HAIIPABICHHEM YKITAJKH B OOHY CTOPOHY
BO BCEX CIOAX.

9.5.17. Bricota cBoGoaHoro cOpackiBanus crane¢pubpobeToHHOM cMecH B OHANTyOKy
KOHCTPYKIMH NOMKHAa OBITe He Oosee: U FOPU3OHTANBHBIX KOHCTpykummit - 0,3 M, mns
BepTHKaNBHBIX — 0,45 M.

9.5.18.TonmuHa yknanblBaeMbIX CIIOEB cTaieduOpo6eTOHHON CMeCH IOMKHA OBITh: s
TOPU3OHTANBHBIX OIPXICHAR — Ha BCIO BHICOTY CEYEHHs KOHCTPYKLMIA; Ui BEPTHUKAJBHBIX —
He oJiee 4eM TONIIMHA BO3BOAMMOrO OTpaXKAeHuUS.

9.5.19.]1ng paspaBHUBaHUS H YIIOTHEHHA ynoxeHHOM cranegubpobetonHol cMecH creqyer
HCIIO/IB30BaTh CTAaHAApTHRIE BUOpOpEHKH, BUOPOKATKH, IOBEPXHOCTHBlE (IUIOINANOYHBIE) H
DTyGHHHBIE BUOPATOPHI.

9.5.20.Bpemst BuOpHpOBaHMS yCTaHAaBIHBAIOT NPH OTPabOTKE TEXHONOTHM NPOH3BOJCTBA
paboT ¢ y4yeToM ONpeNeNeHHBIX NapaMeTpOB IIOABIXKHOCTH cTanedpuOpobeToHHOH cMecH
OTHENBHO JUId TOPH3OHTAIBHEIX U BEePTHKAIBHBIX KOHCTpYKuwil. Bo Bcex cmyuasx
BUOpHpOBaHHE He MOKHO TIPEBHINIATH WHTEpBalla BPEMEHHM, NpPH KOTOPOM BO3MOXKHO
pAaccIoeHue CMECH.

9.521.1Tpu  ynnotHenun cranepubpoGeronnoft cMecH IIYOHHHBIM  BHOPaTOpPOM
(rubpoOynaBoi, BUOPOHIINOH nMaMETPoM, OGECNEUNBAIOMMUM HX MPOXOA MEXKLY apMarypoi)
HeoOXoauMO 00ecneynTh €ro NOrpy)XeHHE B paHEe YIOXKEHHBIH Cloif (IO MOMeHTa Hayana
CXBaTHIBAHUA CMECH B 3TOM CJIO€) Ha IIy6HHY 3-5 cM.

9.5.22. 1llar nepectaHoBKHM ITyOHHHOro BHOpaTOpa HE MOJDKEH INpPEBHIIATH MOJYTOPHOTO
panuyca ero geictBusa. IIpM HCHONE30BaHMM TNOBEPXHOCTHOrO BHOpaTopa IIar ero
NEepeCTaHOBKH JODKEH OOEeCIeunBaTh IepeKpeITHe ero Iuomankoii Ha 100 MM yxe
NpoBHOPUPOBAHHOTO yJACTKA.

9.5.23Ilpu yxmamke crate¢puOpoOETOHHOH CMECH B TOPH3OHTAJIBHBIE KOHCTPYKIHH
nmepeKpeITHH Kapra pabodero GeTOHHPOBaHHA AODKHA OTPaHHYMBATBCS HECYLIHMH Gankamu
NepeKkpeITHA (Ha ydacTKe MEXAYy OCAMH KOJOHH). B mpejenax ykasaHHON KapThl YKIafKy
cranedubpobeToHHOR CMecH CliefyeT OCYINECTBIATh HeMpepplBHO 6e3 paGoumx mBOB
6eTOHHPOBAHUA.

9.5241lpn yxnmagke crane¢ubpobeTOHHOH CMECH B BEPTHKAIBHBIE KOHCTPYKLHMH
orpaxacHui (cTeHsl) paboune wWBH OETOHHPOBAHNA NOJDKHEI BEIIONHATLCS 1O OCKM KOJIOHH (B
cltydae NPUMBIKaHUA OTpaXAEHUA K KOJOHHAM) U Ha YPOBHE MEPEKPBITHA ITOMELIECHHA. B aTom
ciyuae GETOHHpOBaHHWE CNEAyeT OCYUIECTBIATh HENPEPHIBHO B Ipelenax pabouux KapT
6EeTOHHPOBAHUA, OrPaHHYEHHEIX OCSIMH KOMOHH H MEpeKpHTHeM (Ha BCIO BBICOTY 3Taxa
noMemenus). Mecra pacnonoxeHus pabOdYHX UIBOB HOJ/DKHBI COINIACOBBIBATBCA C IIPOEKTHOM
opraHu3anuei.

9.5.25.B cnyuasx, He mpegycMorpeHHBIX n.6.3.23 u 6.3.24 (npH OTCYTCTBHM KONOHH H
Oa0K), MecTa pacmoiiokeHus pabounmx mmBOB GeToHMpoBaHus (KapT OeTOHHPOBaHHS)
ycranasnuBaroTcs [1TIP u cornacoBbIBalOTCA C MPOEKTHOM OpraHH3alUEH.
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9.5.26.[ToBepxHocTH pabourX ILIBOB, BHINOIHSEMBIX IPH YKIagke cranehpudpoOGeToHHOH
CMECH C IncpepbiBaMHM IpH OETOHHPOBAHWUH, JOMKHEI PACIONAraThbCsl IOA YIJIOM 45° x
IIOBEPXHOCTH OrPAXKACHHUS.

9.5.27.Bo3zobHoBrienre paboT mo ykianke craneduOpoGETOHHOW CMECH B MecCTax
pacmojoxeHust ~ pabouyMx  IBOB  JONYCKAETCA  OCYIIECTBIATH HPH  JOCTHXKEHHH
cranedubpobeToHoM B MecTe IBa OETOHMPOBAaHUS HpOYHOCTH He MeHee 1,5 MIla. Ilpu stom
HOBEPXHOCTh 1UBA JODKHA ObITh OYHILEHA OT LIEMEHTHON IUICHKM METAJUIMYECKUMH IIETKAMHU
WM cTpyell Bo3yXa.

9.5.28.0nepanuoHHEI KOHTPONb KadecTBa HeTOHHBIX pabot (onaya cranepuOpoGeTOHHOM
CMECH K MECTY €€ YKJIaAKH, YKaJKa ¥ YIUIOTHCHHE CMECH, YCTPOMCTBO IMBOB GETOHHUPOBaHKS)
CIeAyET NPOU3BOAUTE COTIIACHO ykaszanmaM ni.2.8-2.14 CHulI 3.03.01-87 u nactosmux PTM.
Pe3ynbTarsl KOHTPOJIA 3aHOCAT €XECMEHHO B JKypHal NPOM3BOACTBA paboT.

9.5.29.BriiepxxuBaHHe H yXOX 3a YIOKEHHBIM cTanehpnbpobeTOHOM CelyeT OCyWecTBIATh
cornacHo Tpebopanusm mn.2.15-2.17 CHull 3.03.01-87.
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IMpunoxenue A.
TEPMHHOIJIOI'MA

Cranenbpobeton ~ HcxoAHbIH OeToH (OeTOH-MarpHla), apMHUPOBAaHHEIH pPaBHOMEDHO
pacnpeeIeHHBIME B €10 00beMe CTaNnbHBIMU pubpamu.

HUcxonnwiii 6eTon (beToH-MaTpHa) — TsHKesIH Wi MenkosepHucThid 6eton o 'OCT 26633 Ha
TUIOTHBIX 3aMOTHATEILX.

®Dubpa — cranbHBle KOPOTKHE BOJIOKHA, pyOIeHHBIE U3 IPOBOJIOKH B arperarHOM COCTOSHHMH O
TV 1221-002-95751815-2009.

Iponent ¢pubpoBoro apMupoBaHus Mo o6kEMY — OTHOCHTENBHOE colep)aHue o0veMa Gpubp B
enuHune obreMa ctanepudpodbeTona B NpOLEHTAX. )

[ponenT ¢ubpoBoro apMHpoBaHHS MO Macce — OTHOIIEHHe Macchl Gubp, comepxcaimuxcs B
enuHune o6beMa pubpobeToHa, K Macce 3TOH eIUHULIBI 00bEMa, B IPOLIEHTAX.

Kosdpduuuenr ¢pubposoro apmupoBaHud 1o 006nEMY — OTHOCHMTEIBHOE ColepkaHue ob6heMa
¢$ubp B ennnnne obbeMa cranedubpobeTona.

Cranedu6pobeToHHbIE KOHCTPYKIHH ¢ KOMOMHHDOBAHHBIM apMHPOBAHHEM — KOHCTPYKIIMH H3
¢bubpobeTona, mMelompe TakxKe OOBMHYI0 HIM NPETHANPSKEHHYIO CTEPXHEBYIO HIM
NPOBOJIOYHYIO apMaTypy.

CamonanpsenHbIe cTaeGuOpoOeToHHbIe KOHCTPYKIIHH — KOHCTPYKIHK 13 cranedubpoberona
(B TOM 4HCle KOMOHHHpPOBaHHEIE) OETOH-MATpHIa KOTOPOTO BHIMONHSAETCS HA HAMPATAKOIIEM
LEMEHTE.
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Ipunoxenue b.
OCHOBHBIE BYKBEHHBIE OBO3HAUYEHWA

- pacdeTHOe CONpPOTHBICHHE GETOHA COOTBETCTBEHHO OCEBOMY CKaTHIO M
pacTshxeHuIo, mpuauMaeMoe o CHull 2.03.01-84*;

pacyeTHOE COMpPOTHBNEHHE cTanepuOpobeTOHa COOTBETCTBEHHO NIPH CKATHH
W pacTKCHUH;

pacueTHOE CONPOTHBICHHE pPACTXKEHHIO CTaJBHOM CTEpXKHEBOH win
MPOBOJIOYHOH apMaTyphl;

pacyeTHOE COIPOTHBIICHHE PACTXEHHIO PHOPOBOH CTaNBHOM apMaTypHI,
HOpMAaTHBHOE CONPOTHBIIEHHE pacTHkeHHIo GubpoBO# CTaNBHOIl apMaTyphI;
HayaJbHbIN MOJYJb YIIPYTOCTH OETOHA IPH CXKATHH U PaCTSHKEHHH;

MOZYJNb YIPYrOCTH CTEP)XHEBOH HITH IIPOBOJIOYHOM apMaTyphl;

MOJIYJIb YIPYTOCTH CTaIbHOH QubpEl;

ko3¢ unuent pubpororo apMupoBaHUs MO Macce;

x03dpounment ¢pubpoBoro apMupoBaHus 1o obbeMy

ko3¢ dunuent pubpoBoro apMupoBaHHA MO IUIOIIANH CEYESHHUS;

K09 bUIHEHT apMAPOBAHUS CTEPHHEBOU HIIH IPOBOJIOYHON apMaTypoi;
Jwamerp GuopEI;

JMaMeTp CTEPXKHEBOH HIIM NIPOBOJIOYHOH apMaTyphl;

JutiHa GuOpI

MUHUMaJIbHas JUMHA 3amenkd ¢ubpel B 6eTOHe, COOTBETCTBYIOLIas HX
PpasphIBY NIpU BBLACPTHBAHHH;

KoahduuMeHT, yudThIBaIOME ~ opueHTamuio  GUOP  OTHOCHTENHHO
HanpaseHHUs [T1aBHEIX PaCTATHBAIOLIMX HATIPKEHU;

K03} HIHEHT, YYHTEHIBAIOIIMA BIHSAHHE Ha OpHEHTauuo ¢ubp pasmepoB
CeueHHs, NEPIeHANKYISPHBIX HAIIPABICHHIO BHEUIHETO YCHITHS,;
ko3pdumuenT 3QQPEKTHBHOCTH KOCBEHHOrO apMHpoBaHus (GuOpoBoi
apMaTypoii;

XapaKTepHCTHKa CHeTIeHns Gubp ¢ 6eTOHOM IO KOHTAaKTHON MOBEPXHOCTH;

MOMEHT MHEpIMH CTanepuOpoOETOHHOIO CedeHHs, MNPHUBENEHHOTO K
GETOHHOMY, OTHOCHTEIIBHO ero LIEHTPA TKECTH;

MOMEHT CONMpPOTHBIEHUS CTalehuOPOOETOHHOIO CedYeHUs, MPUBEAECHHOTO K
GeTOHHOMY.
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Ipunoxenue B.
METOJMKA IIOJIBOPA COCTABA CTAJIEQUBPOBETOHA BE3 XUMHWYECKHX
JIOBABOK

1.Meroauka nog6opa HOMHHATBHOTO COCTaBa
cTane@ubpobeToHa Ha HCXOXHOM MEJIKO3ePHUCTOM OeToHe-MaTpHIIe.

1.1. BonouemenTroe otHowmenne (B/I]), HeobxomuMoe Uil mONMyueHus cpeaHeil IPOYHOCTH
3afaHHOrO Knacca GetoHa (Rp) ompenensiercss mo ykasaHusM pasfena 9 «PexoMenpauuit mo
nomGopy COCTaBOB TSKEJbIX H MEJIKO3ePHHCTHIX 6eToHOB (K I'OCT 27006)».

1.2. To rpapuky Ha puc.] B 3aBHCHMOCTH OT 3aHaHHOM ymoGoykiaasiBaeMocTH H B/I]
cTaneduOpobeTOHHOR CMeCH, NmapaMeTpOB ApMHpPOBaHHS M pa3MepoB GHODEI oNpenensoT
HEOOXOMMMYIO JKECTKOCTh HCXOAHOH OETOHHO# cMecH.

3aTeM 11 Hee HaXOAST EMEHTHO-TIECYaHOE OTHOILIEHHE TIpH paccunTanHoM B/LL

1.3. Tlo Meronuxe I'OCT 8735 ompenensitoTcss XapakTepHUCTHKH Iecka: MOAYJIb KPYNHOCTH
(M), UIOTHOCTE (py,); MYCTOTHOCTD (@y); YAENbHASA MOBEPXHOCTS (Sy,).

1.4. lucnepcHasd apMaTypa IpH BBeJICHHH €€ B 6ETOHHYIO CMECh BIMAET HA MYCTOTHOCTH H
CYMMapHYIO yAEIbHYIO OBEPXHOCTh KOMIIOHEHTOB CMECH, KaK JONONHUTENBHEIH 3allOJTHATENE.
ITpu sToM H3MeHsAeTCs 06BEM LEMEHTHOrO TeCTa, IO CPaBHEHHIO C HCXOAHBIM GETOHOM,
HeoOXO0aUMBIA 111 POpPMHPOBAHHS ONITHMANBHOM CTPYKTYpHI cTanedpubpobeToHa.

B pacueTte Ha 1 kr 3anomHuTenei, TpebyeMsblit 06beM LIEMEHTHOTO TECTa

BBIYHCIIAIOT 110 HopMyIte

V=K,%+@+&yf, (1)

ym
n

rae K, — koddQuuUEeHT, YYHTHBAIOIMY HM3MEHEHHEe IIYCTOTHOCTH I€CKa IpH BBEIEHHH
JMCIIEPCHOM apMaTypsl; Sy — yZAelbHas IOBEPXHOCTh JUCIEPCHOMN apMaTyphl, onpeaenseMas 1o
tbopmyse:
d,
S U-pp(E, +"2“) ®
= . b
710004, d, - p,

TIe ffn — MPOLEHT $uOPOBOro apMUpOBAHHMs 10 Macce; I, dy,; pr - COOTBETCTBEHHO JUINHA,
JMaMeTp ¥ INIOTHOCTH CTalbHOM HUOPEL.
Jf - TONIIMHA IIEHKH NEMEHTHOTO TecTa Ha IIOBEPXHOCTH 3amOJHMTeNeH, ompedenseMas IO

rpaduxky Ha puc.2 B 3aBHCHMOCTH OT paccyutansoro B/I[ um LI/I1 18 HMCXOAHOIO
MENKO3epPHUCTOro OETOHA.

1.5. IlleMEHTHO-IIECYaHOE OTHOLICHHE, OTKOPPEKTHPOBAHHOE ¢ YdYETOM BBEICHHS
IMCIEPCHOM apMaTypsl, ONPEAENAIOT 110 GpopMyIe

1+B/ [

0:mo=1:
Vu‘T “Pur

, 3

rae Vym — 06BEM LIEMEHTHOTO TecTa;
Pym - TUNIOTHOCTH IEMEHTHOTO TecTa, T.
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1.6. Pacxom MarepuanoB B K. Ha | M’ HOMHHAIBHOIO COCTaBa cranepubpobeToHa
PAcCYHUTBIBAIOT IOCIENOBATENBHO I10 ClIEAYIOIMM GopMynaM :

P,
=t O]
1+Vy-p,
q=1.:1), €))
B=1.B1 ; (6)
D = (U +11). ™
1.7. Ha mnpobHpIXx 3amecax ONpenensaioT  yRoOOyKNIaAbBaeMOCTh HOMHHAIBHOM

paccuuTaHHOH cranegubpoberonHo cMecH H ee coorBerciBHe TpebyeMmoii. Ilpm
HE0OXOIUMOCTH BHOCST COOTBETCTBYIOIIHE IIONIPABKH.

2. Meroznuxka noadopa HOMHHAIBHOTO COCTaBa cTaneduOpo6eToHa Ha HCXOMHOM TXKEIOM
6eToHe-MaTpHIE

2.1. Onpenensior TpeGyeMble XapaKTEPHCTHKM MEJKOr0 ¥ KPYIHOTO 3aroJIHUTeNel, a
Taxxe (haKTHIecKylo (MM yCTaHABIUBAIOT NpeIIONaraeMyr0) akTHBHOCTD EMEHTA.

2.2. Ompenensercs BogouemenTHoe otHowenre (B/L]) s nonydenus cpemHeii NpoYHOCTH
3aJ]aHHOTO Kiacca 6eToHa 1o MPOYHOCTH Ha cxkaTue 1o Gopmyne:

4R,
R, +4,-R, -0,5
rae: A; — 0,65 — s BEICOKOKa4eCTBEHHBIX MAaTEPHANIOB;

0,6 - 1y pALOBBIX MaTEPHAIOB;
Rs — npoexTHAst poYHOCTH GETOHA IPH CHKATHH, Kr/cM?;
R, — axTHBHOCTB (MapKa) IleMeHTa, Kr/cm?,

B/ = ®)

2.3. Tlo rpadmkam, MpUBeIeHHBIM Ha puc.3 ompefenseTcs pacXoA Boas! «By» na 1 M° cMecu B
3aBHCHMOCTH OT 3aJJaHHOH HOJBHXKHOCTH cTanedubpobeTonHOM cMecH (Ha rpagukax: «OK» —
ocaJika KOHyca B M., «JK» - )KecTKOCTb B CeK.).

2.4. OmpenensieTcst pacxof neMeHTa Ha 1 M cMecH 110 dbopmyrne:

B
II=B:— ,xr. )
i
2.5. Onpenensiercs TpeGyemoe KoTudecTBO mebHA Ha 1 M cMecH 1o Gopmyite:
1000-d, -C
< ———~L—, (10)
/J Jm : E I

rae: C — cpemauit pacxol IeOHA B TSHKENIOM HMCXOMHOM OETOHE, YCJIOBHO NpPHHHMAEMBIit
pasubM 1200 kr Ha 1 M° cMech.
2.6. Onpenensiercst TpeGyeMoe KOIMYECTBO Mecka, B Kr Ha 1 M cmecH 1o opmye:

H:looo—(ﬂwﬂﬂoﬂh)-pn (11)

Py Py
TI€: Py, Py » Pn— COOTBETCTBEHHO INIOTHOCTH IIEMEHTA, IEOHS U HeCKa;
My — IPOLIEHT GHOPOBOTO apMHPOBAHHSA 10 06BEMY.
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2.7. B IONOMHUTENBHEIX 3aMecax OIPENENSIOT XapaKTEPUCTHKA HOMHHAIBbHOH pacdeTHOMH
cTanedubpoGeTOHHOI cMeCH C OIpeleNeHHOH yI000yKIaNbIBaeMOCTRIO H MPH HEOOXOTUMOCTH
BHOCATCSI COOTBETCTBYIOILME IIONPABKH.

a)

=

Ko

0
0 5 10 15 20 25
}Kb. [
6)
0,2
1
2
0’3 / _
3
0,4 —
E{ /
m p— 4
0,5 e -
- /
0,6 /’
0,7
5 10 15 20 25
)Kb, [

Puc.1. I'paduxu 014 noxbopa orromenus LI:I1, o6ecrieunsaromero tpeGyemyro
XKECTKOCTB CTanepubpo6GeTOHHOM CMECH B 3aBHCHMOCTH:

a — OT MKECTKOCTH HCXOJHOTO OeToHa pH Py, : 1-1%; 2-1,5%; 3-2,5%.

6 — nemenTHo-necyanoro otnomenus L[:IT ot xecrkocTH ucxoauoro 6erona X, 1
BogonementHoro otHomenus L:I1 pasnoro: 1-1:1; 2-1:2; 3-1:3; 4-1:4.
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36
1
//
/
/
24
=
E
(I
//
6 /‘——/
/
0 .—-—/
0,3 0,35 0,4 0,45 0,5 0,55 0,6 0,65 0,7

B/

Puc.2. I'paduku [uis onpeneneHus ONTUMAIBHOH TONMIIMHE INTIEHKH [IEMEHTHOTO
TeCTa Ha IIOBEPXHOCTH 3allOJIHUTENICH HCXOAHOro O6eTOHA-MaTpHUUBI IIPH
IIEMEHTHO-TIECUYaHoM oTHOIeHHH: 1 —1:2;2-1:3;3~1:4; 4 — 1:5.
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240

220

200

—
o0
(=}

BogonorpebHocTs cMecH
B, n1/ky6.m

160

140
0 2 4 6 8 10 12 14

Ocanxa KOHYCa CM€ECH, CM

[u—
2]
[l

/
/

—
'S
[w]

B, 1/ky6.m

BoaonoTpe6HOCT cMecH

120
10 20 30 40 50 60 70

XKectkocts cmecu XK, cex

Puc. 3 I'paduk BoZonoTpeOHOCTH IIACTHYHOM (a) U sxecTKoM (0) 6eTOHHOM
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Tabnuua 1.B.
PexoMmeHIyeMBIe OpueHTHPOBOYHbIE HOMHHANIBHBIE COCTaBH! cTanegpubpoberoHa
JUTsSl KOHCTPYKIHMH pa3THYHOro Ha3Ha4YeHUs
Ne | KoHcTpykumy wmu Knacc Conepalue KOMNOHEHTOB cTanegubpoGeToHa B Kr/M® [Tpoynocts
/o COOPYXEHUSA 6erona 1o LiemenT Mecok 1lle6ens ppakimu Bcero | ITmactu | IMopusy | Bona, | ®u6pa, Ha pacTta-
MPOYHOCTH M M, <18 <16 <20 | <32* | zamon- | ¢uxa- | romas | amr. | kM’ KEHHE TPH
Ha CXaTHe KT Kr HHTE- TOp nmobas- | B/ u3rube
R nei ka* Ry,
MIla MIla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| |Mmmyerprat | p3s | pz42s | 02 |08 | 816 | _ |1632| oo [FKo9| L |1m2| | g,
? 45,8 360 660 | 295 433 435 0,7 0,3 0,48 >
JKHJTBIE 3aHHUS
JloposxHEre B45 PZ350 0.45 ) ) 140
2 | oxperms 58,9 350 50% - 16/45 ppobuensii | 1070 04 | 90 6,92
A3pOapOMHEIe B50 PZ350 0-2 | 232 8-16 16-32 136
3 | nokpbrus 65,5 340 | 560 | 520 | 220 se0 | 1860 0,04 1 94 | 60 8,64
MomseMHEIe B35 PZ35 190-
4 | ToHHENTH, TOp- o 380-420 0-16 - - 1850 210 40 8,61
42,0 BTU. 2,0
KpPETHPOBaHHE sona-yroc 0,5
5 IIpomsrmien- B22.5 PZ27.5 - 032 - - 1960 150 30 570
HBIE TOJIBL 28,0 300 1960 1,0 0,5 >
8-16
hit B35 PZ45 02 | 28 21 160
OPOXHOE B35 V-2 =8 8-16 _ - ===
6 IIOKPBITHE 46,1 350 817 661 735 1944 0,46 60 7,30
TOHKHC
NCMAanKH
OrpaxneHus B45 M600 100 7.6
7 | 6aHKOBCKHX 61,8 550 92 2:20 1690 €3 170
B45 940 750 3,0 0,31 120 8,1
XpaHHIHAL] 62.4

* - B % OT colep)aHus IEMEHTa
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. Ipunoxenne I
INEPEYEHD INTPOEKTHOU JOKYMEHTALIMU HA
CTAJIE@UBPOBETOHHBIE KOHCTPYKLIUN

ITaHenb MOKPHITHS NpeNHANPIKEHHAs CKlIaqdaTas crantedudbpoderonHas. Paboune uepTeu
onuiTHOTO 06pasma. 20I1K.CI1.2.85KKU, 1985r. KTb HUIVDKB, HUMXE.

Kompua kpyrneix konmoaueB u3 cranedubpoberoHa. Paboune ueprexxH ONBITHO-
OnpoMsiineHHbIX 06pa3uos. Ne 2338/15, 1988r. Corozogoxanannpoext, HUXB.
HeoranmBaeMoe 3maHMe YyHHBEpPCANbHOTO HasHa4eHHs H3 cranedubpobeToHa (s
IKCIIEpUMEHTAIBHOIO CTPOHUTENBCTBA). Pabounme ueprexu 3I-592-02-84. Jlen3HHUDII,
CIIO «Bepeso», HUWDKB.

C6opurie cTanedubpoGeToHHbIE NpeBapHTEILHO HANPSYKEHHBIE IUIMTBI pasMepoM 6x3 u
6x1,5M 1715 IOKPBITHI IPOM3BOACTBEHHEIX 3/aHui. Paboune yeprexu, mudp 161-1.465-81.
ITHUWIIpom3paruit, HUVDKB, Jlen3SHUUDI 1.

OTCTOMHNKA KaHAIM3aLHOHHEIE pajuaibHble NepBUYHble auaMeTpoM 18, 24,30 u 40M c
JHHIIEM M3 JUCIIEPCHO apMHpoBaHHOro OeroHa (craiedpmbpoberora). PabGoune yeprexu,
mudp 26-85. Pocropckuit Bomoxanammpoext, [IITHAWIIpomM3nanni.

Csau 3abuBHbIe cTane¢u6poOETOHHEIE yAapOIPOYHEIE CIUIOLIHOTO KBaJpaTHOrO CeYeHHs
(uensHsie u cocraBuble).Cepus I — 111, k.11, 1983r. JleaHWHnpoext, JINWXKT.

ITnuta >xecTKUX IHokphiThil aspoapomoB IIA®D-1. Paboune yeprexu, mmdp 21/B-17x-5,
1976r. latHUHcrpoutenscraa.

Ilnura pmopoxHas HampsokeHHas ITIIH. Paboume weprtexn, mmdp 25/B-231x, 1986r.
JlarHUHcTpoutenscTBa.

KOHCTpyKI[HH HEHanpsAraeMbIX IUIHT M1 NOKPBITHH TFOPOJACKHX JOpOr ¢ NPUMEHEHHEM
cranepubpoberona. PaGouwe uyepTexw ONBITHRIX oOpasuos. IIC-238.  1989r.
Mocunxmnpoext, HUMXE.

Tpy6rr GezmanopHsle cranedpubpoberonnsle muamerpom 1000 u 1200 mM. PaGoume
YepTEeXXH ONBITHO-NPOMBIIUIEHHBIX 06pa3ioB. Ne 2338/13. 1988r. Coro3BOIOKAHANIPOEKT,
HUWXE.

AHKepHas omnopa Tpy6ompoBonoB ceaitnas AOII-1¢. PaGouue ueptexn, mudp 25/B-231x,
1983r. JlarHUHcTpouTenscTra.

OxcnepuMeHTanpHble COOpHBIE TONE! Ansd OOINECTBEHHBIX 3MaHMit. Paboume uyeprexn
OIIBITHO-TIPOMBIIIIEHHEIX  CTaNehUOPOGETOHHEIX ILTUT C IOKDPHITHEM U3 JIMHOIEYMa,
IapkeTa H KepaMuyeckux IuToK. 1989r. IIHUUIII yuebnsix 3panuit, HUMXKB.

IMoxprITHE NPOCTPaHCTBEHHOE CKiIagyaToe craledudpoberonHoe. PaGouwe deprexu
onerTHOro noxpserrus. 20[TK.M30.2.85KK. 1985r. KT HUMXB, HUMXbB.

Kananel u3 craneduOpoOeTOHHBIX 3neMeHTOB. PaGoune 4epTeXM OMBITHBIX OOpasuoB.
Cepusa XT5-91. 1985r. Xapskoscxuit IICIT.

.Cpan 3a0uBHBIC ’Xene300eTOHHBle ¢ HEHaNpsAraeMoil apMaTypodl ¢ IpHMEHEHHEM

cranepubpoberona. PaGoune ueprexu. 1986r. dynmamentnpoexr, [[HUUIIpoM3nanui,
HUDKB.

CranedubpobeToHHEIE 3aIMMTHBIE KOHCTPYKUHH 6aHKOBCKMX xpanwnuil CepTuduxar
coorsetcrus. HUVDKB, 1996r.
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IIpunoxenue /1.

CITMCOK PEKOMEH/TYEMOM HAYVYHO-TEXHUYECKOH
JIMTEPATYPBI I10 CTAJIEOUEPOBETOHY

®ubpoberonnsle  KOHCTpYKUHH. CepHf «CTPOUTENbHEIE KOHCTPYKIHMH». BHIIyCK
2.BHHUMUC, Mocksa,1988r.

Crane¢ubpo6eToHHBIE KOHCTPYKIIMH 3HaHHM W coopyxenuit. Cepus «CrpouTteibHEIe
KoHCTpyKImm». Bemyck 7. BHUMHTIIN, Mocksa,1990r.

Hayuno-texuudeckuit pedepatusuerit c6opauk. Cepus 7. «CTpoHTeNbHEIE MaTepHallbl B
uspemua». Bemyck 4. TUHNC, Mocksa 1979r.

IpenpaputentHo HanpskeHHad cKiIagyaTas craneguOpobeTOHHAas maHenb: IPOCIIEKT
BIOHX CCCP. V]IK 624.074.1.012.36. M. BOIHX CCCP, 1985r.

CranedubpobGetonnsie obuenku. — MerpocTpoit,1986r., NeNed,6. AsT. [lpiBpan B.M.

OnelT npuMeHeHHs cranedubpobeToHa B MHXEHEPHEIX coopykeHHsx. Cepus «Hay4uno-
TEeXHHYECKHH IIporpecc B CTpoHTeNbHOM mpousBoxctBey. JITHTIL. Jlemunrpam.1982r.
Ast.Kyp6aros JL.I'., Xa3anos M.41., Illyctos A.H.

OmnEBIT IPOU3BOJCTBA U BHEAPEHHUS cTanedhu6po6eToHHEIX cBail 1 mmyHTa. Cepust «HayqHo-
TEXHHYECKHH Iporpecc B cTpouTenbHOM mpomssBoactBe». JIJHTII, Jlenunrpanm, 1985r.
AsT. Ponos I'.C., 'ony6enxos B.A., Crepun B.C., Jleiikun B.B.

ITnuTEl DOPOXHEIX M a’3POAPOMHEIX INOKPHITHH ¢ (HOpoBEIM apMmupoBanHeM.- B c6.
ITpumenerue ¢pubpobeToHa B cTpoHTENbCTBE. MaTepuansl ceMuHapa, 4-5 mions, JIQHTII,
Jlenunrpan, 1995r. Ast. Conorre B.B., 3ua A.T'., Auucumos B.E.

OneiT npuMerenus cranegubpobeToHa B HOpoXHOM crpoutenscTBe. B 6. IlpuMeHenne
¢ubpoberona B crpoutenscre. Marepuansl ceMuHapa, 4-5 urons, JIAHTIL, Jlenunrpan,
1995r. Art. TananTora K.B., Toncrenes C.B., Muxees H.M.

PexoMeHpanuu 1o npuMeHeHnio cranedubpobeTona B KOHCTPYKIHAX AOPOXKHBIX OAEXKI H
MocToB. Anratickuii Tlomutexuuueckuii HHCTHTYT ~ oOBeluHeHHe «ANTaAHaBTONODY,
Bapuay, 1988r.

Qubpobeton B Snonuu. Oxcnpecc — uHGopmauuns BHUUMC, 1983r., cepus NeNe
BRITyCcK 11.

OGoO01menne oneITa MPAMEHEHU TOPKpeT-MokphiThil. OG30p und., B 11, Mocksa. 1986r.,
MHHEMOHTaXCIIELCTPOH.

Xumudeckue A06aBkH B MoOHOMHTHOM AoMmocrpoennd. [IMUIIKC — MUCH; Mocksa,
1992r. ABT. AHaukuit ®.1.
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Hpunoxenne E.

O6sacTH NpuMeHeHHs ¢TanedpudpodeToHa B CTPOUTENILHBIX KOHCTPYKIHSAX

MoHoJInTHbBIE KOHCTPYKIMM H COOPYKCHHS

CoOopHble 3J1eMEeHTHI H KOHCTPYKIIHM

1 2
ABTOMOOMIIBHEIE IOPOTH XKene3HomopoXKHBIE IITAJIBI
Ilepexnanka MOKpHITHS OnemeHTH TpY6
ITpoMBILIIEHHBIE TTOJIbI Cxuiennt
BripaBHUBaIOIIHE OB Banxu
MocToBBIe HACTHITH! Crynenn

HppurannonHsie KaHajlkl

CTeHOoBBIE TAHETH

B3pBIBO- ¥ B3JIOMOYCTOHYHBBIE COOPYKEHHS

Kponenbnme ITaHCIH U Mepenuna

Bonoot6oiinble JaMObI

Moy ii 1JIaBalOIIHX JOKOB

OrHesalMTHas MITYKaTypKa

Mopckue coopyKeHus

EMKOCTH JUisl BOABI H Ap. XHAKOCTEH

B3pbiBo- M B3I0OMOYCTONYHBEIE KOHCTPYKIIHH

O6aenku ToHHene

ITmater a3POJPOMHEIX, JOPOXXHEIX,
TPOTYApHBIX IIOKPHITHH M KpeIUIEHUH KaHAJIOB

HpOCTpaHCTBCHHHC IIOKPBITHS H COOPYXKCHUSA

Kapmmme JJICMEHTEI MOCTOB

OGOpOHHEIE COOPYIKEHHS

CpaH, IIyHT

MaJto3TakHBIe KHUJIBIE 3/IaHUs

O6orpeBaTeNbHbIE JIEMEHTHI

Kapxkac 1 3;1eMeHTE!I 30aHU}

OneMeHTHl NPOCTPAHCTBEHHBIX MOKPBHITUH H
COOPYKEHHH

Vnuynas ¢ypHHTYpa
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ITpunoxenne XK.
[TPUMEPBI UCIIOJIb30BAHWSA CTAJIEGUEPOBETOHA
B XXWJIMIITHOM CTPOUTEJIbCTBE

Onopras naMTa B [0ABaje

Tun 1 ApmupoBanue cTansHoit dubpoit Tun 2. Apmuposanue cTanbhoi gubpod

W DOTIONHHTENbHBIM APMHPOBAKHEM CETKAMH.
KoHCTpyKTHBHAR apMaTypa B Cityuae HeGoNbLIoH
H3OBITOYHON JIMHEI OMOPHOH TUTHTEL.

a) onopHas nanta QyHaamenTa

AP AN AL LIPS LI LALLALL I
NN AN N NININNININININININ NN,
AN A A NN IO
t A AN A AN DR LLLLDN
AN VNN RN NN NN |
L .
e>151 i PR

©) ynoxennas na nentounnifi Gynaament E:_': /

N :'::":""""""’""""‘ CpaenutensHoe coaepaanne cransHo# Gubposoh
apMaTyphl NO OTHOLLEHKIO K apMaType B BHAC 2-X
CETOK.

Conepaxanne cransHol Gnbpel npu coopyxeHnn

byHAaMEHTHUIX NANT B XHAIbE H3 6€TOHA Knacca

LA AR AN NNNAS
NN
VA2 2
N NN NN NN NN NN

B) YNOXEHHAA MEXAY NEHTOUHBIMH PYHAAMEHTAME npoumocty B2S.
Tonu, | 2XQ131 [ 2xQ188 | 2xQ221 | 2xQ257 | 2xQ377
™ Pacxoa Pubpni ta 1 M3 Getona
20 20 20 25 30 35
AYAYA YA AN NN
VAN 21 20 20 25 25 35
RAAARNANAA
22 20 20 25 25 35
23 20 20 20 25 35
24 20 20 20 25 30
25 20 20 20 25 30
Crensl noasana
26 20 20 20 20 30
ApMHpOBaHKe BOKPYT OKOH W aBepeit 7 20 20 20 20 30
28 20 20 20 20 30
29 20 20 20 20 25
30 20 20 20 20 25

Copnepxanue cTanbHoil GUOpLl B AUNHIIHOM
CTPOMTENIBCTBE TS KOHCTPYKLIMH cTeH W3 GetoHa
KJ1acca npoyHocTH B25

Tonm, | 2¥Q131 [ 2xQ188 [ 2xQ221 | 2xQ257 | 2xQ377
™ Pacxon ¢u6per wa 1 M3 Getona
|V - |V !, L Il/ L JUis BHYTPEHHHX CTCH
20 20 20 25 30 35
24 20 20 20 25 30
J{na HapyXHBIX CTEH
24 20 25 25 25 35
- 30 | 20 [ 20 [ 25 | 25 30

3nauenusa B TabAMLAX - OPHEHTHPOBOYHEIC BENHIHHBI.

<
g
e
<
e
DO,
|
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Hacrosmue Texunyeckue ycnosus (manee TY) pacnpocTpaHsioTCs Ha CTalbHYO GHOpY
W3 TOHKOH CTaNbHOH HU3KOYTJIEpOJUCTON IPOBOJIOKH.

Qubpa npegHasHayeHa UL OMCIEPCHOTO apMMpPOBaHHS OETOHOB M pPacTBOPOB,
HCIOJIb3yeMBIX NPU HPOU3BOACTBE CTANePUOPOOETOHHBIX CTPOUTENBHBIX KOHCTPYKIIHMIA.

1.TEXHUYECKHWE TPEFOBAHUS

1.1. CrambHas ¢uOpa, COOTBETCTBYIOmAsl HacTOAWMM TV, H3roTaBnHBaeTCA IyTEM
nepepaboOTKH TOHKOi CTATBbHOM MPOBOJIOKH B COOTBETCTBHH C TEXHOJIOTHYECKHM PEITIAMEHTOM
(mporueccoM), NMPHHATHIM M YTBEPKAEHHBIM B YCTaHOBJICHHOM NOPAAKE Ha IpeIIpUATHH-
nsrorosutene OO0 «IIpommerns Pycb».

1.2.®n6pa mnpexacraBageT coboil OTPE3KH TOHKOM CTAJIBHONH HH3KOYIJIEPOIHMCTOM
TIPOBOJIOKH, KOTOPHIM B TEXHONIOTHYECKOM Ipoliecce MpHaaHa TpebyeMast ¢opma U pasmepsl B
COOTBETCTBHH C THIIOPA3MEPOM 0 HACTOALIHM TY.

1.3. ®ubpa usroraBausaercs auamerpoM ot 0,5 MM mo 1,6 MM M anuHO# oT 20 MM 0 72
MM. C pa3AHYHBIM COYETaHHEM pasMepoB H ¢opMEl, npusenenssmMy B TY.

1.4.dubpa U3roTaBIMBACTCS H3:

- IPOBOJIOKH CTaNBHOM Hu3KkoyTiIepoaucToit no 'OCT 3282;

- IpoKaTa copToBOro u3 yriepoaucroi craymm no I'OCT 1050;

- IpoKaTa U3 Ka4eCTBEHHOH KOHCTPYKLIMOHHOM yrIepoAHCcTOR M JIErHpOBaHHOMN CTallH 1o
I'OCT 10702.

HomyckaeTcss OpUMEHEHHE MpOKAaTa W3 JPYrHX MapoOK Craleif, HE YXyAIAOMHUX
[I0Ka3aTeJM KayecTBa rOTOBOMU MPOJyKLIHH.

1.5. ®ubpa fomKHa UMETD!

BpemeHHOe COIPOTHBIEHNE Pa3pBIBY HE MEHEe:

850 MIla - ans gpubpr nuameTpoM dr< 0,8 Mm;

720 MIla - nns ¢ubps! xuametpoM 0,8 MM < dr< 1,2 Mm;
690 MIla - nnsa ¢pubpsl iuameTpoM 1,2 MM < dr< 1,6MM.
Monyns yupyrocTu (cipaBo4Ho) He MeHee 1,9 x 10° MIa.

1.6. Ilo KOHCTPYKTMBHOMY arperarTHoMy coOCTOSHHMIO ¢ubpa H3roTaBIUBacTICA
CIEYIOLIMX THIIOB.

1.6.1. UsroraBnuaeTcs dpubpa CleIyIOMUX TUIIOB (C YCIOBHBIM 0003HAYEHUEM):

nuHeiHas Ge3 npoduns ¢ riaanxoi nosepxsHocteto (OJIN),;

JUHEHHas ¢ OMHOCTOPOHHUM NpoduIHpoBaHneM nopepxHoctu (PJII);
JIHHENHad ¢ aHKepaMu (oTrubamMu) Ha KOHIEBBIX yyacTkax (DJIA);
BONHOBas 3uraroobpassas (OB).

1.6.2. Gubpa MOKET H3rOTABIHBATHCS C HHHKOBEIM OKphITHeM (LI) uik 6e3 Hero.

1.7. ®ubpa pa3nuuHBIX THIIOB M Pa3MEpOB HHIEKCHPYETCS COOTBETCTBYIOLIEH MapKoii,
yKa3pIBalOILeH OCHOBHBIE XapaKTEPUCTUKH UOPEL.

Mapxka Gubps! uMeeT ycioBHOE 0003HaUEHHE N0 CAESAYIOEMY IPUMEDY.

Oubpa nuHedHas ¢ ankepamu Tuna «OJIA» anuHo#t 50 MM um guamerpom 0,8 MM 6e3
LHHKOBOro noxpartug- GJIA 50/0,8

O®ubpa nuuetiHas npoduIMpOBaHHAS C LHAHKOBBIM NOKpEITHEM [iMHOW 30 MM H
maametpom 0,5 mMm- @JITIL 30/0,5

1.8. ®ubpa BEIImycKaeTCs CIEAYIONMX pa3MepoB U GOpMBI (THIIOpa3sMepoB):

1.8.1 ®ubpa nuneiinas ¢ koHueBbIME aHkepamu (OJIA) DoyKHA COOTBETCTBOBATE hopMe
M pa3MepaM, yKa3aHHBIM Ha puc.l n B Tabmume 1.
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Puc.1 ®opma u pazmeps! opubpsr tuna «OIIA»
Tabmuna 1 Pasmepsl Gubps! Tuna «DIIA»

Juametp Tinmna, JiniHa npsMoi Iinana aukepa, BricoTa
IIPOBOJIOKH, L 30HH, 1 aHKepa,

d’ ] Ln ar a

MM MM
MM MM MM
1 2 3 4 5

0,5 30,043,0 20,0+1,0 5,0+1,0 2,2+0,4
0,56 30,0+3,0 20,0+1,0 5,0£1,0 2,240,4
0,6 30,0£3,0 20,0+1,0 5,0+1,0 2,2+0,4
0,63 30,0£3,0 20,0+£1,0 5,0+1,0 2,2+0,4
0,7 30,0+3,0 20,0+1,0 5,0£1,0 2,240,4
0,8 30,0+3,0 20,0+1,0 5,0+£1,0 2,240,4
0,8 50,0+5,0 40,0+£2,0 5,0+1,0 2,5+0,4
0,8 60,0+5,0 50,0£2,0 5,0£1,0 2,5+0,4
0,9 50,0+5,0 40,0+2,0 5,0+1,0 2,5+0,4
1,0 50,045,0 40,0+2,0 5,0+1,0 2,5+0,4
1,0 60,045,0 50,0+2,0 5,0+1,0 2,5+0,4

1.8.2. ®ubpa BonHoBas Tuna «PB» KOMKHA COOTBETCTBOBATL (POpME M pasMepaM,

yKa3aHHBIM Ha pUC.2 U B Tabnuue 2.

Wi

Puc.2 ®opma u pasmeps! Gubdprr Tuna «OB»
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Tabmuna 2 Pasmepe! ¢pubps! Tuna «OB»

Inuna hubps: /, Huametp JlnvHa BOJHEI, BeicoTa BOJHBL,
L, IPOBOJIOKH, u, A
MM d, MM MM
MM
1 2 3 4

Or 25,0 mo 40,0 + 4,0 0,6+0,05 8+1,0 2,072
Or 25,0 mo 40,0 + 4,0 0,63+0,05 8+1,0 2,055
Ot 30,0 no 40,0 £ 4,0 0,7£0,05 8+1,0 2,019
Ot 30,0 10 50,0 5,0 0,8+0,05 10,0+1,0 2,5 j(‘)‘;
Ot 30,0 no 50,0 £ 5,0 0,940,05 10,0+£1,0 2,59
Or 30,0 mo 50,0 £ 5,0 1,0+0,05 10,0+1,0 2,59
Ot 30,0 go 50,0 +.5,0 1,1+0,05 10,0£1,0 2,50
Ot 30,0 mo 50,0 5,0 1,240,05 10,0+£1,0 2,59
Ot 40,0 o 50,0 £ 5,0 1,3+0,05 10,0£1,0 2,59
Ot 40,0 10 50,0 5,0 1,4+0,05 10,0£1,0 2,510
Or 30,0 no0 50,0 + 5,0 1,5+0,05 10,0£1,0 2,50
Ot 40,0 o 60,0 £5,0 1,6+0,05 10,0+1,0 2,579

“Tpumeyanne. ®ubpa uMeeT ITMHY B YKa3aHHBIX TIPeleNaX C IIAroM 5 MM.

1.8.3.®ubpa nuneilnad 6Ges npodmns ¢ rnagkoif nosepxHoctelo THma «®DJIM
npencrapiseT coboif MpsMble OTPE3KH CTANBHON NPOBOJIOKH Ge3 BMATHH Ha MOBEPXHOCTH H
JOJXHA UMETh pasMeph! JTHHB], aHAIOTHYHBIE [TpHUBeIeHHbIM B Tabmuue 1 m.1.8.1.

1.8.4. ®ubpa nuHeitHas ¢ OOHOCTOPOHHEH NPOGHIMPOBAHHONM INOBEPXHOCTHIO THINA
«®JI» npencTasnsger coboi NpIMoNHHEHHEIE OTPE3KH CTAIBHOMR IIPOBOJIOKH, C OHOH CTOPOHEI
KOTOpO# BBINONHEE mpodunb, NMyTeM OpraHH3allMyM BMATHH IIyOuHOM pasmepom 0,1-0.2 ot
HOMHHAIBHOTO JHameTpa HUOpEL

Pasmeper utnHB! GHODBI HOMHKHEI aHAJIOTHYHO COOTBETCTBOBATh yKa3aHHBIM B Tabmuue
1 n.1.8.1.

1.9. Ha moBepxHocTH $ubp He DOMKHO OBITH CMa3KH, 3arpsA3HEHUS WIH PKABYMHEL

1.10.IToBepxHOCTHEIE OedeKThl (PUCKHM, IapaluHB]) HE SBISIOTCS OpakoBOYHBIMH
IpH3HAKaMH.

1.11. ®ubpa KoKHA BHICPKHBATH HE MeHe ABYX 3aru6oB Ha 90° BOKDYTI' CTaJIbHOH
ONpPABKH JUAMETPOM 3 MM.
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2. IPUEMKA

2.1. ®ubpy IpHHUMAIOT NapTHIMH. [lapTHs OIDKHA COCTOATH M3 QUOPHI ONHOM MapKH,
HSTOTOBJIEHHOM M3 HMCXOMHOTO MaTepHana ORHOTO Kiacca mpounoctd. O6beM mapTuu
YCTaHaBIIMBAET NIPeaNPHATHE-U3TOTOBUTED.

2.2. [Ty Hapy»HOro 0CMOTpa, 06Mepa reOMeTpHIECKUX TapaMeTPOB GUOPHI ¥ IPOBEPKH
€€ MEXaHMYEeCKUX CBOMCTB OT KaxIbIX 10 ymakoBOK HOJDKHEI ObiTh oTOOpaH®l He MeHee 20
¢ubp.

2.3. Tlpy momy4yeHMH HEYIOBIETBOPHTENBHEIX PE3YJNBTaTOB KOHTPOJA XOTs OBl IO
OIHOMY M3 IIOKa3aTelel NpOBOAAT HMOBTOPHYIO IIPOBEPKY Ha YBOEHHOH BBIGOPKE U3 TOM xKe
TIApTHH, B3ATHIX U3 uKcia Gubp, He NPOXOAUBIINX KOHTPOIb,

Pe3ynpTaThl NMOBTOPHOH HPOBEPKH PACIPOCTPAHSIOTCA HA BCIO NMAPTHIO H SBIAIOTCA
OKOHYATEIbHBIMH.

2.4. Tlaptus ¢ubpel OOMKHA  COMPOBOXIAATBCA  JOKYMEHTOM O  KAauyecTBe,
YIOCTOBEPSIONIMM COOTBETCTRHE (UOPE! TpeGoBaHusaM HacTosuux TY M coepxameM:

- TOBapHbI! 3HaK WM HAUMEHOBAHKME U TOBapHBI 3HAK IPEANPHUSTHA-H3TOTOBHUTENS,
- ycloBHOe o0o3HaueHHe GHOPEL,
- HOMep IIapTHM U Maccy GpuOpsI HETTO;
- PE3yNbTATHI IIPOBEAEHHBIX I/ICHBITaHI/Iﬁ;
- xietimo OTK.
3. METObI KOHTPOJIA

3.1. Kontpomupyemsle no m.1.5 Hactosumx TY xapakrepucTHKH QUODEI OIPENEIAOT
KaK cpeIHeapH(pMETHIECKUE TI0 pe3ysbTaTaM KOHTPOJIBHEIX HcTbITanuii 20 o6pasnos ¢ubprL.

JomyckaeTcss KOHTPONHMPOBaTh BPEMEHHOE COLPOTHBJIEHHE pa3peBy (GUOPE IO
HembiTaHuaM 20 o6pa3nioB MCXOAHOH IPOBONOKH, HCIONB3YeMOM B IpOllecce IPOH3BOACTBA
mapTuu Gu6pEHI.

3.2. Konrtpomp mnoBepxHOCTH GUOP NPOBOIHTCS BH3YyaIbHO 0€3 IIpUMEHEHHS
YBENHYHTENIBHBIX IPHOOPOB.

3.3. Inuny ¢ubpel onpenenstor MacinrabHo#H guHeitko# mo 'OCT 427 ¢ TOYHOCTBIO IO
0,5 M™m.

3.4. Huametp dubper ompenensaior MukpomerpoM MK 0-25 mo 'OCT 6507 ¢ nenoi
nenenus 0,01 MM.

3.5. Bpemennoe conpoTHBICHHE pa3phIBy GHOP HIM HCXOZHOH IPOBOJIOKH ONPEAEIAIOT
no 'OCT 10446 na paspriBHO#l MamuHe, o6eceunBaroelf TOYHOCTh H3MepeHus 40 1%.

3.6. Vicnerranus ¢ubp Ha 3aru6 nposoast no 'OCT 1579 . Konrponupyemsre mo m.1.11
nacrosmux TV xapaktepucTHke GuOPEI OnpenensioT Kak cpeaHeapuPMETHYECKOE M0
pe3ynbTaTaM KOHTPOJIBHEIX HcnbITanuit 20 o6pasuoB ¢hubpsL

Jlonyckaercs KOHTpOIMpoBaTh 4uciao 3aruboB ¢HUOps o wcnbranuam 20 o6pasios
HCXOJHOH IIPOBOJIOKH, HCIIONBL3yEMOH B Ipoliecce IPOU3BOACTBA NapTul GrOpEL.

3.7. lllar BnanuH ¥ BEICTYNIOB y (hUOp He KOHTPOJIMPYETCS, a ABJISETCA CIPABOYHBIM IS
KOHCTPYHPOBaHHS U H3TOTOBJICHHS TEXHOJIOTHIECKOrO HHCTPYMEHTA.,
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4. YIITAKOBKA U MAPKHPOBKA

4.1. ®ubpy ynaxoBHIBAIOT B KOPOOKH M3 XXKECTKOro HJIM To(GpHPOBAHHOTO KapTOHa IO
T'OCT 9142 unu nothsle GymaxcHble Memku no I'OCT 2226.  Jlomyckarotes apyrie crioco6sl
yIIaKOBKH, OOeCIIeuMBalOIINE COXPAHHOCTE (MOPEI OT BJIarH M MEXAaHHYECKHX IOBpexICHH
IIpY TPAHCIIOPTUPOBAHWH U XPaHEHHH.

Oubpel  yxiagsBalOIcs B KOpPOOKE pOCCHINBIO MIM OpPHEHTHPOBAHHO B OJHOM
HanpaBJeHUH.

4.2. Konugectso ¢hubphl B 0OFHOR yrnaxoBKe JOKHO OBITH He Golee 25 Kr.

4.3.Kopo6ku ¢ Gpubpoit ycTaHaBIMBAIOTCS B MaleTsl. ITamieTs 060paunBarOTCs CTpeiy-
MIEHKOW U YCTAHABNUBAIOTCH Ha TONMOHEL. [lannersl ykIagRIBalOTCS HA IOMIOHEB! B mrabens
BEICOTOH He 60oJiee 6 psnoB.

4.4, MapKupoBKa BEINOHAETCA HAHECEHHEM COOTBETCTBYIOIIEH IledaTH Ha KOpOOKax.
MapxupoBka HOMKHA OBITH 4YETKOH M JIETKO YHTAaeMOH, coiepkarh HHPOPMALHMIO O
NpeANpUITHH-U3TOTOBUTENIE, BPEMEHH H3TOTOBIEHHS (TOX), HOMEpe MapTHH, Mapke (HOpEI,
macce HerTo. Kaxnmad xopofka momxsa uMeth kneiiMo OTK mmm kmeiiMo camoxoHTposs
yrakoBIMKa (MacTepa). Cnoco6 MapKMpPOBKHM YCTAHAaBIMBaeT H3roToBuTenb. Jomyckaercs
HaHECEHHE APYTruX HaAluceH, PHCYHKOB H T.II. II0 COTJIACOBAHHUIO C OTpeGHTENIEM.

5. TPAHCIIOPTPOBAHVE V1 XPAHEHUE

5.1.YcnoBus TpaHCIOPTHPOBaHHMsS (GHOPEI B yIakoBKE [OOJDKHBI COOTBETCTBOBATh
ycmoBusiM xpanerus 2 o 'OCT 15150.

5.2.TpancnopTipoBanne ¢GuUOPH B YNAKOBKE NONYCKAeTCA BCEMH BHIIAMH 3aKPEITOTO
TPaHCIOPTa HIIH ITOJ] BOJOHENPOHHIAEMBIM [IOKPHITHEM.

5.3. Ycnosus xpaneHus JOMKHH cooTBeTCTBOBATS rpymne JI no 'OCT 15150,
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[punoxenue A
(cpaBo4HOE)

l'lepeqel{b JNOKYMEHTOB,

Ha KOTOPHIC TAHBI CCBUIKH B HACTOAIMX TEXHHYECCKHUX YCIIOBHAX

0O60o3HaueHne TOKYMEHTa

HauMenoBanue JOKYMEHTa

I'OCT 1050-88

Ilpoxar coproBoit, KanubpoBaHHBIH, CO CIELHATBHON
OTIENKOH NMOBEPXHOCTH M3 YIIEPOAUCTOH KadeCTBEHHOM
KOHCTPYKIUMOHHOH  cranmu.  OO6ume  TexHHYECKHe
YCIIOBHS.

I'OCT 2226-88

Memku 6ymaxHble. Texaugeckue yCIoBHS.

I'OCT 3282-74

IMpoBonoka cranmeHas HH3KOYTJIepomucTas —obmero
Ha3HaueHHA. TexHHYECKHe YCIOBHSL.

T'OCT 9142-90

Smukn 43 rodpupoBaHHOro  kaproHa. OOmpme
TEXHUYECKHE YCIIOBHS.

T'OCT 10446-80

ITpoBosioka. MeTon HCHBITaHHS Ha pacTXEHHE.

'OCT 10702-78

Ilpokar H3 Ka4yeCTBEHHOHN KOHCTPYKHHOHHOM
YTIEpOOMCTON M JNErMpOBaHHON CTalmM JUIs XOJOJHOIO
BBLIAB/IHBAHUA H BBICAIKH. TEXHHUECKHE YCIIOBHSL.

I'OCT 14192-96

MapkupoBKa Ipy30B.

T'OCT 15150-69

Mauunsl, npuboOpsl ¥ ApYTHe TEXHHUYECKHE H3MICIHA.
Wcnonuennst ams pa3MYHBIX KINMATHYECKHX PaliOHOB.
Kateropuu, YciioBMs  3KCILUIyaTauMd, XpaHEHUS H
TPAaHCIIOPTHPOBAHHS B YacTH BO3JeHCTBUSA
KITMMATHYECKUX (AKTOPOB BHELIHEH CpeIbL.

I'OCT 6507-90

MukpomeTpsl. TexHUYECKHE YCIOBHAL.
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