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pa3paboTkn U yTBEpXaAeHUA CBOA0B NpaBuny.
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1 UCNONHUTENDL — OAQ «BHUWUT nm. b.E. Begereesan
2 BHECEH TexHuuyeckum komutetTom no ctavaaptusauymm TK 465 «CrponTtensCTBoy

3 TOANOTOBNEH « yreepxaeHuy [lenapTaMeHTOM  apxuTexkTypbl, CTpouTenbctsa W
rpagoCTPOUTENLHON NONNTUKA

4 YTBEPXIEH npukasom MuHucrepcrsa pervoHansHoro passutua Poccuinckon depepainm
(Munpernon Poccun) ot 29 gekabpsa 2011 r. Ne 635/13 n BeeneH B aeicteue ¢ 01 aHsapa 2013 r.

5 SAPETUCTPUPOBAH O®epepanbHbiM areHTCTBOM N0 TEXHUYECKOMY perynupoBaHuio U
meTponornn (PoccraHgapT). [Mepecmotp Cl141.13330.2011  «CHull  2.06.08-87 beToHHble #
KENEe300eTOHHbIE KOHCTPYKUUN TMAPOTEXHUYECKUX COOPRYXEHVA»

NHopmauua 06 uMeHeHUsIX K Hacmosauwemy c¢eody npasun nybnukyemca 8 eXezo0HO u3dagaeMoM
UHPOPMAaUUCHHOM ykaszamene «HauuoHanbHele cmaHdapmebi», @ MEeKCm U3IMeHEeHUU U nonpasok — 8
eXeMeCAYHO U30dasaeMbix UHMOPMaUUOHHLIX yKazamensx «HayuoHanbHble CmaHoapmel». B cnydyae
nepecMompa (3aMmeHbl) unu OmMeHbl Hacmosuwezo ceoda npasusl coomeememsyiouwiese ysedomrieHue bydem
Onyb/IUKOBAHO 8 eXeMeCAaYHO u3dasaeMOoM UHPOPMaUUOHHOM yKasamene «HayuoHabHelie cmaHdapmeiy».
Coomeemcemsyrowiass uHbopmayusi, ysedoMneHue U mexkcmsl pasMewjaromes makxe 6 UHMOPMAYUUOHHOU
cucmeme obuieao noneL3oeaHuUs — Ha oguyuansHoM caume paspabomuyuka (Muxpezuon Poccuu) 6 cemu
HmepHem
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Poccuu

{1



CI 41.13330.2012

Coaepxanue

1 O6nacTp NPUMEHEHUHA .............. Cetrrrr e ————— . e rerestereereraareereararns e rrer e aaras verene 1
2 HOPMATHUBHBIC CCBIITKH ...eccvvvivveieeriirireiesiineeerereeineeeerseossesnsnns eeraarannns ety nns 1
3 TepMHUHBI U ONIPELCICHHUS ......... et rereeserreerereratr——————————. e teree bt e e b ey eararee s e ees 2
4 O0IUME HONOKEHHUS .....coeevvnnrrenreennnn, e rrerrrrerr s e reeereteereerere s r e aeere e e rrraeeeereaaens 2
5 Marepuanbl st OETOHHBIX U XKENE300€TOHHBIX KOHCTPYKLMHU vvvvvvvverrereeeeerrannnennee, N 3
6 KOHCTPYKTHBHBIE TPEOOBAHMSA .....vvevevenreeineriieerieerreeeirrenns errrree ey eaaes, eevereereae e, 19
7 OCHOBHBIC PACUETHBIC TOJIOKEHUS ......ccvnenen, et e et e e tee s e e e re e raaea et erverennnenen. 24
8 PacueTsl 2/1eMEHTOB OCTOHHEBIX U 5K€1€300€TOHHBIX KOHCTPYKLHMI Ha IIPOYHOCTH

A BEIHOCITUBOCTD «ccevveiieiiirevreennninieeannans et rer e, R ROPPPPR SUPIRPRORR ereenen. 28
9 PacueT sneMeHTOB OCTOHHBIX U XKeNe300€TOHHBIX KOHCTPYKLIUNA 110 00pa3oBaHUlo

U PACKPBITHIO TPCIIHH H 1O AEDOPMALIMAM ...overiiirreiirieiiririerereeennirsesreessesssinnnrnaneesssnssrssnseeesens: 46
10 PacueT 3j1eMEHTOB OETOHHBIX U K€/1€300€TOHHBIX KOHCTPYKLMH Ha TEMIIEpaTypHbIE

1 BIQKHOCTHBIE BOSHEUCTBUS ..ovvvveerrieererieeeenenninnnnnnns eerere . ettt tase e aas 52

[Tpunoxenune A (o0s3arenbHoe) OCHOBHBIE OYKBEHHBIE O003HAUYCHHS .....covveveeeenrennnn, creerirenns 90

[Ipunoxenue b (pexkoMengyemoe) XapakTepUCTUKH OETOHA [Ijis pacueTa KOHCTPYKLHH
Ha TEMIIEPATYPHBIC BOSACHCTBHS ..ovvvvvvrrereerrvrernrrrnnreriiarenss 59

[Ipunoxenue B (pekomenayemoe) O0nacTy pallMOHAIBHOI0O NPUMEHEHNS J00ABOK 114
OE€TOHOB r'MAPOTEXHUYECKUX COOPYKEHUM ...ovvevrvvrreannee .. 63

[Ipunoxenue I' (pexomenayemoe) Homorpamma st onpeneneHus KodpPuuueHTa k ais
pacyeTa MPOYHOCTH OETOHHBIX JIEMEHTOB TaBPOBOTO,
IBYTaBPOBOIO M KOPOOYATOrO CEUCHUH .....vvrvvererennn cernens 03

[Ipunoxenue J{ (pexomenayemoe) Homorpamma i1s onpeeneHus Kod2pduimenra
KECTKOCTH HETPEIMHOCTONKHX YYACTKOB 3JIEMEHTOB
IPSAMOYTOJBHOIO CEYEHUS, PACCUUTRIBACMBIX [0
PACKPBITHEO TPCIIMH ..cvevvvverresrrrrenirsssnererseessnnnnneessssomninsnres 66

BUOIHOTPADUA ..o, eerereereeereeteetatetetterr e —araeatraeaetaaesaraet ey rns 67

[11



C11 41.13330.2012

IV

BBenenue

Hacrosmui cBoA IpaBHl SBASETCA aKTyaJIM3UpPOBaHHOM
penakimen CHull 2.06.08-87 «beToHHBIE M xKeIe300€TOHHBIE
KOHCTPYKLUHU THAPOTEXHUYECKUX COOpYx)eHUM». OCHOBaHUEM JLIs
pa3paboTKM HOPMAaTHBHOIO AOKYMEHTa sABIfeTcs DenepaabHbii
3axoH OT 30 aexadbps 2009 r. Ne 384-03 «TexHuueckuil perjaMeHT
0 0€30MacHOCTH 3JaHUN B COOPYIKEHUIY.

AxryanusuposanHas  pegakuus  CHull 2.06.08-87
paspaboTana OTKpPBITHIM AKUMOHEPHBIM OO01ecTBOM
«BHUHI um. B.E. Benencesa» (kaun. TexH. Hayk A.[l. [lax —

PYKOBOJMTENIb TEMbl, HOKTOpa TeXH. Hayk FE.H. beanenoup,
B.b. I'nacosckuu, B.5. Cyoakaos).



CII 41.13330.2012

CBOJI ITIPABILT

BETOHHBIE U )KEJIE30ETOHHBIE KOHCTPYKIIUH
r'MIPOTEXHUYECKUX COOPYKEHHIA

Concrete and reinforced concrete hydraulic structures

JaTa sBeaenunsn 2013-01-01

1 O0nacTe npUMeHeHHA

Hacroamui ¢cBOa MpaBuil pacnpoCTpaHsIeTCd Ha NMPOSKTUPOBAHHE BHOBB CTPOAMIMXCA,
PEKOHCTPYHPYEMBIX U PEMOHTHUPYEMBIX PEYHBIX M MOPCKHX OCTOHHBIX U KEJI€300€TOHHBIX
FUAPOTCXHUUCCKHX COOPYXEHUH BCEX KJIACCOB, BXOAANIMX B COCTAB JHEPTETUHYECKHUX H
BOAHO-TPAHCIIOPTHBIX THAPOY3I0B; COOPYKEHUU sl OOpHOBI ¢ HABOJAHEHUAMU Y 3aUIUATHI
TEPPUTOPHH OT 3aTOILUIEHUA M TMOATOIUIEHMs; a TaKXe IOJDKEH MCIOIB30BaThCA [IpH
PacuU€THOH OLIEHKE COCTOSHHUA DKCIUIYaTHPYEMBIX COOpPYKEHHH (B TOM YHCJIE C Y4YETOM
JNAHHBIX HATYPHBIX HAOJOACHUN U 00CIeJOBaHHH ).

B npoekTax coopyXeHu#, NnpeqHasHa4YeHHbIX /IS CTPOMUTENBECTBA B CEHCMHYECKHX
pafioHax, B (CeBEPHOM CTPOMTEABHO-KIMMATHYECKOH 30HE, B palOHaX pacrnpOCTpaHECHUS
NpOCaloYHbIX, HalOyxalwiIMX U cIabbiX 10 (QU3MKO-MEXaHHWYECKHMM CBOWCTBAM TPYHTOB,
NOJDKHBL  COONIONATBhCA  JOINOJHUTEAbHEIE TpeOOBaHHA, MPEABSABASEMBIE K  TaKHUM
COOPYKEHUSM COOTBETCTBYIOIUMUA HOPMATUBHBIMH JOKYMEHTAMH.

2 HopMaTuBHbDbIE CCHIJIKH

B HacTosmeM cBoAE IpaBWI HCHOJIL30BAHBI HOPMATHBHBIE CCBUIKM HA CACHYIOMIME
HOPMATUBHBIC JOKYMEHTHI:

I'OCT P 53231-2008 betous. [Ipagnia KOHTPOISA ¥ OUEHKHU NPOYHOCTH
['OCT 26633-91 beToHB! TSXeE/IBIE U MEAKO3EPHUCTHIE, TEXHUYECKUE YCIOBUS

CIT 28.13330.2012 «CHull 2.03.11-85 3amurta CTPOUTENBHBIX KOHCTPYKLUHUH OT
KOPPO3UH»

CIT 40.13330.2012 «CHull 2.06.06-85 TTnoTHHbLI OETOHHBIE H XeNe300eTOHHbIEN

CII 58.13330.2012 «CHuIT 33-01-2003 T'ugpoTexHH4eckue coopyxeHus. OCHOBHBIE
NOJIOKECHUSA

CI163.13330.2012 «CHull 52-01-03 BeToHHBIE M >X€JI€300€TOHHBIE KOHCTPYKLIMH.
OCHOBHBIE ITOJIOKEHUN

CII 131.13330.2012 «CHulI 23-01-99" CtpouTeabHas KINMATONOIUS»

[lpuMeyaHnue — Ilpy NONL30BaHHM HACTOAMIMAM CTAHAAPTOM LeENeco00Opa3HO NMPOBEPHTH NEHCTBHE
CCBIIOMHBIX CTaHA&P)TOB M KJIACCHQUKATOPOB B HMH(MOPMAIMOHHOK cHcTeMe O00lIero noiap30BaHHA — Ha
ouuHaATILHOM calite opraHa Poccniickodt Qeaepalji No CTaHAAPTH3aLMK B ceTH MIHTEpHET WIIH MO €XETOAHO
W3JaBAEMOMY HH(POPMALMOHHOMY YKazaTemo «HanuoHalIbHBIE CTAaHAApTHD), KOTOpHIM ONyOAMKOBAH MO
COCTOSHHMIO Ha | sIHBaps TEKYILETo roja, 1 1o COOTBETCTBYIOIUM €XEMECAYHO U3RaBaEMbIM HHPOPMALIMOHHBIM
yKa3aTeJiM, onyOIMKOBaHHBIM B TEKYLUEM rogy. ECIM CCBHUIOYHBIA AOKYMEHT 3aMEHEH (M3MCHCH), TO NIpH
MONL30OBAHUK HACTONILMM CTAHIAPTOM CEXyeT PyKOBOACTBOBATHECH 3AMEHEHHBIM (M3MEHCHHBIM) JOKYMEHTOM.
Eciiy CCBUIOYHBI JOKYMEHT OTMEHEH 0€3 3aMeHbl, TO TOJIOXEHHE, B KOTOPOM JaHa CChbUIka Ha HETO,
IPUMEHAETCA B YaCTH, HE 3aTparuBalONeH 3Ty CCRUIKY.

HNi3ganne oprouaibHOe
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3 Tepmunbl 1 onpenesieHUA

Jinsg ueneil HacTOSMIEro CBOAA MPaBHJI HUCIIONB3YIOTCH CACAYIOUWME TEPMHHBI H
OIpEeAEIICHUSA:

3.1 6eronHas koHCTPpYKUMA: KOHCTPYKUMS, BBITONIHEHHAA U3 OeToHa 063 apMmaTypbl
WIM ¢ HEOOJNBHIMM KOJMYECTBOM apMarypbl, YCTAaHOBJICHHOW I10 KOHCTPYKTHUBHBIM
COOOpaXXEHUAM; pacyeTHBIE YCHWIMS OT COOCTBEHHOIO BeCa M BHEIIHUX Harpy3okK H
BO3JEHCTBUH B 6€TOHHOM KOHCTPYKLIMH BOCTIpHHUMAIOTCS OETOHOM.

3.2 xese300eToHHAs KOHCTpyKuUHWsi: KOHCTpYKLMs, BBIMOAHEHHAas M3 OETOHA U
pabo4uel CTajJbHOM apMaTypbl, PacyeTHBIE YCHIHS OT COOCTBEHHOr0 BeCa M BHEIIHHX
Harpy30K ¥ BO3ICHCTBHH B KEJE300€TOHHON KOHCTPYKIHMHM BOCIPUHUMAIOTCS OETOHOM U
paboueyt apMaTypoi.

3.3 cranexesie300eToHHas KOHCTpykuusa: KoHCTpyKUMS, BBINMONHEHHAd K3 OE€TOHA,
pabodedl cTep)XHEBOH apMaTyphl U pabodyei apMaTypbl M3 JMCTOBOIO IIPOKATa; PACUETHHIC
YCHJIMA OT COOCTBEHHOTO BECAa H BHEIIHUX Harpy3oK M BO3JEHCTBHH B CTAlIEXKEIE€300€ TOHHOH
KOHCTPYKLIHH BOCIIPHHHUMAIOTCH OETOHOM U paboueH CTEP>XHEBOH U JIMCTOBOM apMaTypOH.

3.4 cranebeTtonnas KOHCTPyKuMs: KOHCTpYKLHMs, BBHINIOJHEHHAs H3 OeTOHa U
BHELIHEH paboueit apmaTyphl U3 JIMCTOBOIO MPOKAaTa; PacyETHBIE YCUIIHUA OT COOCTBEHHOIO
BECa ¥ BHELIHUX HArpy30K M BO3AEHUCTBUH B CTAJIEOCTOHHON KOHCTPYKLUMHU BOCIPHHHUMAKOTCS
OETOHOM M JIMCTOBON apMaTYPOH.

OcCHOBHble OyKBeHHBIE OOO3HQUEHMS, NPHUHATHLIC B HACTOALIEM CBOJAE IPABUJI,
[IPUBEJIEHB! B IPUNIOKEHHUU A,

4 O01mne moJI0KeHHSH

4.11lpn  npoexkrupoBaHMH  OETOHHBIX M XKeNe300€TOHHBIX  KOHCTPYKUMH
THAPOTEXHUYECKUX COOPYKEHUH HEOoO0X0auMo co0nwaaTse, KpoMe TpeOOBaHUM JaHHOIQ
cBOJa npasuJl, Takxe Tpedosanus CII 58.13330.

4.2 BeiOop Tuna OCTOHHBIX U XKEIe300€TOHHBIX KOHCTPYKIUHMA (MOHOJIMTHBIX, COOPHO-
MOHO/JHUTHBIX, COOPHBIX, B TOM YHCJE MPENBApPUTEIIBHO HANPKEHHBIX H 3aaHKEPEHHBIX B
OCHOBAHKE) NOHKEH MPOU3BOAUTBHCA HCXOIM M3 TEXHMKO-3KOHOMUYECKOI'O0 COMOCTABJICHUS
BApUAHTOB C Y4YETOM OITUMAJIBHOIO WCMOJB30BAHUA TPYHOBBIX PECYPCOB, MaTEpPHUANIOB,
CTUMYJIHPOBAHUSA DHEPTOCOEPEKEHUA, CHUKEHHUS CTOMMOCTH CTPOHUTEIILCTBA,

Ilpu BrIOOpe 92/IEMCHTOB  COOpPHBIX  KOHCTPYKUMHA  CJIEOYET  paccMaTpUBATH
HEJIECOO0PA3HOCThL  INPUMEHCHHMS  TNPECABAPUTEIBHO  HANPAXKEHHBIX  KOHCTPYKIIMM U3
BBICOKOIIPOYHLIX OCTOHOB M apMaTyphl.

Tunel KOHCTPYKLUMH, OCHOBHEIE Pa3MEpB! MX 3JEMEHTOB, 8 TAKXKE CTCIIEHb HACBHILCHHA
KEJNE300€TOHHBIX KOHCTPYKUMHA apMaTypod HEOOXOAMMO IIPUHUMATE Ha OCHOBaHHMU
CPaBHEHHUS TEXHHKO-9KOHOMHAYECKUX MOKa3aTe/ieh BapUaHTOB.

43  3nemeHTRl  COOpHBIX  KOHCTPYKUMM  [JO/KHBI  OTBEYaTh  YCJIOBMSAM
MEXaHH3UPOBAHHOTO U3TOTOBJIEHUS Ha CIIELHATU3UPOBAHHEIX ITPEQNPUATHSIX.

Cnemyer paccMaTpWBaTh LEAECOOOPA3HOCTD YKpPYHHEHUs COOPHBIX KOHCTPYKLUH C
YYETOM YCJIOBHH KX U3rOTOBJICHUS, TPAHCIOPTUPOBAHUA U I'PY30NMOABEMHOCTA MOHTAXHBIX
MEXaHU3MOB.

4.4 JIns MOHOJIMTHBIX KOHCTPYKLMH CAEAYET MpeAyCMaTpHUBaTh YHUPULMPOBAHHLIE
pasMeEPBI, NMO3BONIAIOIINEG NPUMEHATHL HHBEHTAPHYIO ONalyOoKYy.
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4.5 KoHCTpyKIMM y310B M COCAUHEHHH 3IEMEHTOB B COOPHBIX KOHCTPYKLIMAX AOJIKHBI
o0ecneynBaTe HAAEXKHYIO Iepesadyy YCHIHH, MPOYHOCTE CAMHX 3JEMEHTOB B 30HE CTHIKA, a
TaKXX€ CBA3b JOHMOJHHUTEILHO YIOXKEHHOIO OETOHA B CTHIKE C OETOHOM KOHCTPYKIIUH.

4.6 Ilpy  npoekTHpOBaHHKW  KOHCTPYKLUHMH  THIOPOTEXHHYECKMX  COOPYKEHHI,
HEOCTATOYHO AaNpOOUPOBAHHBIX MPAKTUKOM IPOEKTUPOBAHUS W CTPOUTENLCTBA, AUl
CJIOXKHBIX YCIOBHHM CTATUYECKOW W JAMHAMMUYECKOH pabOThl KOHCTPYKLIMH B JOIIOJHEHHE K
pacyeTam HEOOXOAMMO INpeayCMaTpUBaTh NMPOBEACHUE SKCIEPUMEHTANIBHBIX HCCAEAOBAHHIA.

4.7 Ins obecneuenns TpeOyeMoH BOJOHCNPOHUIIAEMOCTH U  MOPO30CTONKOCTH
KOHCTPYKLIMH HEO0X0AUMO TIpEAYCMAaTPUBATh ClIeAYIONIHE MEPOITPHATHSL:

YKIaAKy OeroHa COOTBETCTBYKOIIMX MapOK 110  BOJOHENPOHHMLAEMOCTH M
MOPO3OCTOMKOCTH CO CTOPOHBI HalOpHOH I'PaHM M HApYXHBIX MOBEPXHOCTEH (0COOEHHO B
30HaxX EPEMEHHOIO YPOBHS BOJIEI);

IPUMEHEHUE IIOBEPXHOCTHO-aKTUBHBIX 00aBOK K O€ToHy (BO3AYXOBOBJIEKAIOLIUX,
MAACTUQUUUPYIOWUX U OP.);

YCTPOUCTBO IMPOTHUBOMHUALTPALMOHHBIX 3JICMEHTOB (YTUIOTHEHHH) B J1e(OPMallMOHHBIX
[IBaX ¥ MPUMEHEHHE CIIELUATBHON TEXHOIOTUH NOATOTOBKY MOPU3OHTAIBHBIX CTPOUTEILHEIX
IBOB;

YCTPOUCTBO JipeHa)a cO CTOPOHbI HAalIOPHOH I'PaHH.,

Beibop MeponpuATHH ciieayeT NMpOW3BOAWTb HAa OCHOBE TEXHHKO-2KOHOMHYECKOIO
CpaBHEHHS BAPHAHTOB,

5 Marepuansbi 1Jin 66 TOHHBIX H Kej1e300€TOHHBIX KOHCTPYKINH

beroH

5.1 beroH pna OETOHHBIX M XKENE300€TOHHBIX KOHCTPYKUMH TI'MAPOTEXHHUUYECKHX
COOPYXKEHUH NOJKEH yaoBaeTBopAaTh TpeboBanuaM ['OCT 26633 u ykazaHHAM HaCTOALIETrO
paszaena.

5.2IIpy  npoekTHpoBaHMM  OETOHHBIX M Xe€Je300€TOHHBIX  KOHCTPYKUHH
MMAPOTEXHUYECKUX COOPYKEeHHH B 3aBUCHMOCTH OT BUA3 U YCIOBHHK paboThl HeoOXOAHMO
yCTaHaBAMBaTh [OKa3aTeIM KayecTBa O€TOHA, OCHOBHBIMH H3 KOTOPBIX SBJAIOTCA
CJICAYIONINE:

a) KJaccel OeTroHa 1o npoyHocTH Ha cxkatue (Mlla), koTopbie OTBEYAKOT 3HAUYECHUIO
rapaHTHpPOBAaHHOM mpoyHocTH OeroHa, ¢ obecneyeHHOCTRO ¢ = 0,95, B MacCuBHBIX
COOPYXEHMAX JOIYCKAaeTCs TNpHMMEHEHHe OETOHOB €O 3HAYECHUAMHM TapaHTHPOBAHHOW
MPOYHOCTH € obecTie4eHHOCTIO g = (0,90,

st BHYTpEHHENH 30HBI OETOHHBIX TPaBUTAUMOHHBIX TVIOTHH HOTYCKAETCA MNPUMEHECHHE
OETOHOB CO 3HaYEHUSAMH rAPAHTHPOBAHHOM MPOYHOCTH ¢ 00eCneYeHHOCTRIO g = 0,85,

B npoexTax HEOOX0AMMO NpeAyCMATPHUBATh CAEAYIOIIME KIACChl O€TOHA IO MPOYHOCTH
Ha cxatue: BS; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35, B40.

Ilpu HapaexameM o000OCHOBAaHMM [JONYCKA€TCs YCTaHaBJIMBAThH IMPOMEKYTOUHBIC
3HAYECHUA Ki1accoB OeToHa MO MPOYHOCTH Ha C©XKaTue, OTINYaomuecs OT BhHIUIC
NEPEYUCTCHHBIX. XapaKTepHUCTHKH 3THX GETOHOB CleAyeT IIPUHUMATh HHTEPIIOIALUCH,

0) xnaccel OETOHA MO MPOYHOCTH HAa OCEBOE PACTHKEHHE,

DTy XapaKTEepPUCTHKY YCTaHaBJIMBAIOT B ClIydYasX, KOrja OHa ONpenesieT MpOYHOCTH
KOHCTPYKUMH U KOHTPOJIMPYETCH Ha NPOU3BOACTBE.

B npoexTax HeoOX0AMMO MpesycMaTpHBaTh CIEAYIOILHE KIacchl 0€TOHa MO NPOYHOCTH

Ha oceBoe pacTskenue: B,0,8; B,1,2; B, 1,6; B,2,0; B, 2,4; B,2,8; B,3,2;
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B) MapKu O€TOHa 1o MOPO30CTOMKOCTH.

B npoekrax HeoOXoauMo MpeaycMaTpHBaTth ClIEAyIOMIMEe Mapku O€TOHa Mo
moposoctorkoctu: F50; F75; F100; F150; F200; F300; F400; F300; F600; F700; F800; F1000;

I') MapKH O€TOHA 110 BOLOHENIPOHHULIAEMOCTH.,

B npoektax HeoOXoOUMO [peAyCMaTpHMBaTh CleAyrRoIiHe Mapkd OeToHa 110
BofoHenpoHuaeMoct: W2; W4: W6; W8; W10; W12, W14; W16; WI1E; W20.

5.3 K 6eToHy KOHCTPYKUHMH T'MIPOTEXHHYECKHX COOPYKEHHM MOTYT NpPEeABSBIATHCS
JOTIOJIHUTENbHBIC, YCTAHAB/IMBAEMEIE B ITPOCKTAX U NOATBEPKIAEMBIE SKCIIEPUMEHTAIbHBIMH
HCCIIENOBAHUAMK TpeOOBaHHA, MO TPOYHOCTH HAa CHBHUI' F'OPH3OHTAJBHBIX CTPOUTEIBHBIX
[IIBOB, NPEACABHON pacTHKUMOCTH, CONMPOTUBIAEMOCTH UCTHPAHHUIO MMOTOKOM ¢ AOHHBIMH H
B3BELUCHHBIMH HAHOCAMH, CTOMKOCTH NPOTHUB KaBUTALIMY, TEIUIOBBIACIIEHHIO IPH TBEPACHHU
OeTOHa, OTCYTCTBHIO BPEMHOIO R3aUMOICHCTBHUSA IEJOYEH LIEMEHTA C 3allOJIHUTENIAMUY U JP.

3HAYEHHs  NOpede’bHOM  pacTIKUMOCTH OeTOHa W CABUIOBOM  TMPOYHOCTH
FOPU3OHTANIBHBIX CTPOMTEBHBIX IIBOB MPUBEACHBI COOTBETCTBEHHO B Tabnuuax b.6 u b.8
NMPUIOKEHHUS b.

5.4 TpeboBanua K OE€TOHY KOHCTPYKUMH THAPOTEXHUUYECKUX COOPYKEHHM IO
[NPOYHOCTH Ha CXKAaTMe W pacTsHKCHHE, MOPO30CTOMKOCTH, BOAOHEMPOHULAEMOCTH U T.A.
HEOOXONUMO YCTaHABIHBATh AUMDOEPCHLUUPOBAHHO 110 30HAM COOPYKEHHS, MPU DTOM
TpeOOBaHUs K TEXHHYECKHMM XapakKTepucThkaM O€TOHa HJOMKHBI COOTBETCTBOBATH
(PAaKTUYECKUM YCJIOBHUAM paboThl O€TOHA Pa3IMYHBIX 30H M 4YacTel COOPYXEHUH B HEPHO.
CTPOUTENLCTBA U 3KCILTYATALIHH,

5.5 Cpok TBepaenus (Bo3pacT) OESTOHA, OTBEYAIOUWMUHA €ro KnaccaM o MPOYHOCTH Ha
C)KaTUE, Ha OCEBOE pacTHKEHHWE M MapKe M0 BOAOHENPOHHULAEMOCTH, NPHUHHMMAETCs, Kak
[PaBUI0, IS KOHCTPYKUHH PEYHBIX THAPOTEXHHUECKUX coopykeHuit 180 cyT, nns cOopHbIx
U MOHOJIMTHBIX KOHCTPYKLIMK MOPCKHMX M PEYHBIX MOPTOBBIX COOpYyx)eHHUM — 28 ¢yT. Cpok
TBEP/ICHUA (BO3pacT) O€TOHA, OTBEYAIOLIMH €ro IMPOEKTHOH Mapke Mo MOPO30CTOMKOCTH,
[MPUHUMAECTCA 28 CYT.

[IpuMeuganue — Ecni M3BeCTHB! CPOKN (GaKTUMECKOTO HArPY)KEHHS KOHCTPYKLUHM, CNOCOOBI MX
BO3BCACHUA, YCIOBUS TBepACHMs OeTOHa, BUA M KayecTBO IPHMEHAEMOro LEMEHTa, TO JAOIMycKaeTcs
yCTaHaBJIHBATh KJIaCC ¥ MapKH OETOHE B HHOM BO3pacTe.

5.6 Knaccel OeToHa 1Mo NMpoOYHOCTH Ha CXKATHE U pacTSKEHHME NOJDKHBI Ha3HA4aThCH B
3aBUCUMOCTM OT YpPOBHS HAINps)KEHUM B pacyeTHBIX 30HAX COOPYXKEHHUS C YUYETOM
(PAKTHYECKOrO BPEMEHHM HArpy>XeHUst KOHCTPYKLHH.

Hns Kene300€TOHHBIX DJIEMEHTOB M3  TKEI0ro O€TOHa, pacCUUTBIBAEMBIX Ha
BO3JCHCTBUE MHOTOKpPAaTHO MNOBTOPAIOIUEHCH HAarpys3kd, H Kene300€TOHHBIX CKATBIX
CTEPXKHEBBIX KOHCTPYKLMI (HabepexKHble TUIla 3CTaKkal Ha CBasgX, CBadAX-000Ji04Kax H T.IL.)
clielyeT MpUMEHATE O€TOH KJlacca MO NPOYHOCTH Ha CKathe He Hike B20.

JU1 TIpeaBapuTEeabHO HANPSIKEHHBIX 3JIEMEHTOB CACAYET NPUHUMATEL OETOH KJacca Mo
MPOYHOCTH HA CXAaTHe: He MeHee B1S — s KOHCTPYKUMH CO CTEPXHEBOW apMaTypoOH; HE
MeHee B30 - i1a anemMeHToB, norpy»kaemMelxX B rpyHT 3a0MBKOM WM BUOPHUPOBaHKEM.

5.7 TpeOoBaHUsS 1O MOPO3OCTOMKOCTH MPEABABIAIOTCA TOJNBKO K OETOHY, KOTOPHIH
HaXOJUTCS B 30HE IIEPEMEHHOr0 YPOBHS BOABI, H HapyXHOMY HaJBoAHOMY OeToHY. Mapky
OeTOHA MO MOPO30CTOMKOCTH CICAYET Ha3Ha4aTh B 3aBUCUMOCTH OT KJIMMATUYECKUX YCIOBUM
palOHa CTPOUTENBCTBA M YHCJIA PACUETHBIX LIMKIOB (CMEH) IIONIEPEMEHHOIO 3aMOpaXHUBAHUS
U OTTauBaHWs B Te4yeHHE roja (M0 JaHHBIM JOATOCPOYHBIX HAOMIOAEHHH), C Y4YETOM
KCIIIYaTAUMOHHBIX YCIOBUH.
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JU1s1 KOHCTPYKUMM U yacTeH COOPYXEHUH B 30HE MEPEMEHHOI'0 YPOBHA BOABI (BKIKOYAS

IIBYXMETPOBYIO 30HYy Hall Hei) MapKy O€TOHa MO MOPO30CTOMKOCTH CIEAYET NMPHHUMATH MO
tabauue 1.

TadOnuua 1

Mapxa 0eToHa 1o MOPO30CTOMKOCTHU NIPH YNCIIE LHUKIIOB
KnuMatudeckue [IONEPEMEHHOrO 3aMOPAXKUBAHUA U OTTAUBAHUA B I'OA

yCROBEA 0T26 50| 51 —100 | 101 =150 | 151 =200 | 201 =250 | 251 - 300
BKIIKYUTEIIBHO

YMEpEHHBIE F150 F200 F300 F400 F600
Cypossie F200 F300 F400 F800
Ocob0 cypoBble F400 F500 F600 F1000

[IlpuMegaHu4

1 KnuMmarnueCKHe YCIOBHA XAPAKTEPH3YIOTCA CPEAHEMECAMHOW TeMNepatypod Haubojiee XOn0HgHOro
MecsLa: yMepeHHbple — Bhlllle MuHyc 10 °C; cypoBeie — oT MUHYC 10 10 MuHyc 20 °C BKIOYUTENBHO, 0¢000
cypoBble — HiDKe MHHYC 20 °C. CpeaHeMecaqHble TEMMNEpaTypbl Haubolee XOJOAHOTO Mecsla AjsA paioHa
cTpourenbeTBa onpenearoTea no CII 131,13330, a rakoke no qadHBIM Ir'MIPOMETEOPONOTHUYECKON CITYXOHI.

2 Ilpy ODHOBpPEMEHHOM BO3UCHCTBMU 3aMOPAXKUBAHHAA — OTTAMBAHUA W arpeCCUBHOW BOXABI-CPEIBI
HeoOX0AMMO YUMTBHIBATE TpeOOBaHMA, NPENBABIACMBIC Kk Marepuanam M koucTpykuvam CIT 28.13330
u 'OCT P 53231, m npumMensaTs 6eToHb 00J1€€ BBICOKMX MapOK 110 MOPO3OCTOMKOCTH: TIpH BO3AEHCTBHH ¢i1abo-

U CpeJIHearpeCCHBHON BOABI-CPEAb! — HA OOHY CTYNCHb, 4 NPY BO3ACUCTBUHA CHIBHOArPECCUBHON BOIBI-CPEBI —
Ha JBE CTYIICHM.

14 HANOPHBIX KOHCTPYKLUMH THUAPOY3IIOB C BOJOXPAHWIMIAMH MHOTOQJIETHETO M
TOAOBOI'0 PEryJIUPOBaHUA CTOKA B 30HE CpabOTKM BOAOXPAHWIIMING 10 I'OPU3OHTA MEPTBOIO
oObema Mapku 0€TOHA MO MOPO30CTOMKOCTH MOJIKHBI ObITh HE HMXKE F150 — nns ymMepeHHsix,
F200 — nns cyposbix 1 F300 — a1 0000 CypOBBIX KIIMMATHYCCKUX YCIOBHH.

JInst HaABOAHOM 30HH COOPYXKEHHM Mapky O€TOHA MO MOPO3OCTOWKOCTH Ha3HAYAKOTCA C
y4eToM aTMOCOEpPHBIX Bo3aeicTBHM, HO He HUxe F100 — mna ymepennwix, F150 — s
cypoBbIX ¥ F200 — niist 0060 CypOBLIX KIIMMAaTHYECKHX YCIOBUH.

[lpuMeuaHue — JUig HapyXHBIX 30H COOPY)KEHHMH U KOHCTPYKUHMH, ri¢ NIPH OCHOBHBIX COYETAHUAX
Harpy3oK M BO3JEHCTBHH MMEIOT MECTO DACTATMBAIOIINME HAaNpMKCHHMA (Ae(opMaluH), clefyeT NPHMEHATH
OeToHBI ¢ 00JIee BBICOKOM (HE MeHee, YeM Ha OJHY CTYIICHb) MOPO30CTOHKOCTBIO.

5.8 Mapky 6eToHa Mo BOJOHENPOHULIAEMOCTH HAa3HAYaloT B 3aBUCHMOCTH OT I'paJiueHTa
Hafopa, ONPEAeIseMOr0 Kak OTHOUIEHHME MAaKCMMaJbHOrO Hamopa, M, K TOJIIHHE
KOHCTPYKUMH (MJIM pacCTOSHHIO OT HANOpHOW TIpaHH OO JpeHaxa), M, U TEMICPATypHI
KOHTaKTHpYIomel ¢ coopyxenueM Boasl, °C, o tabnuie 2 ¢ y4eTOM arpeCCUBHOCTH BOJIbI-
cpean! o CII 28.13330.

B  HeTpeWIHHOCTOHKHX  HAmOPHBIX  JKEIEC300E€TOHHBIX  KOHCTPYKUHMAX  H
HETPELIMHOCTONKUX OC3HAMOPHBIX KOHCTPYKLIMSAX MOPCKHUX COOPYKEHHH NPOEKTHas Mapka
OeTOHAa NO BOJIOHETIPOHUIAEMOCTH A0KHA OBITh HE HIXKEe W4,
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Tabnunua 2
| Mapﬁn 6eToHa 110 BOAOHEIIPOHNIIAEMOCTH
Temneparypa [pY rpagUeHTax Haopa |
' BOABI, °C | oo 5 | cBme S5 | cBpie 10 caeie 20 10 30 |
- | BKIKYHTEJIBHO | o 10 no 20 BK/IFOUHTEIbHO

TTo 10 BKIIIOYHTENBHO w2 W4 | W6 W8 |
Caouie 10 10 30 BKITIOYHTENBHO | W4 W6 W& W10 |
Caerie 30 i W6 W8 W10 |4

[TpuMeuanune — JIng KOHCTPYKUKHH ¢ rpaavedToM Hanopa ceelue 30 crieayer HasHayath Mapky
O€TOHA NO BOAOHENPOHMLAEMOCTH W 14 1 BhillE,
A

—— L . e S - g PPl oy, g e = R Iyl epliiin, e

5.9 Cuegyer npeaycMaTpuBaTh INDHPOKOE IPUMEHEHHE H00aBOK ITOBEPXHOCTHO-
akTuBHBIX BewecTs (JICT, C-3, CIO, JIX]I u ap.), a Takoke NpUMEHEHHE TOHKOLUCIEPCHBIX
MUHEPAIBHBIX J100aBOK, OTBEYAIOIUX TPeOOBAHUAM COOTBETCTBYIOMUX HOPMAaTHBHEIX
JOKYMEHTOB.

O0y1acTH  paliMOHAJBHOrO IIPUMEHEHUs [00aBOK Jyisi OETOHOB THAPOTEXHHUYECKHUX
COOPY>KEHHUH MIPUBEICHE! B MPUJIOXKEHNH B.

5.10 Ilpu npeansaBieHun K OETOHY COOPYXEHUN TPEOOBAHUHM K CONPOTHUBIAEMOCTH
VMCTUPAHUIO TIOTOKOM BOAB! ¢ BAGKOMBIMM HaHOCAMHM WM CTOMKOCTH IPOTHB KaBUTaLMU
KjJacec OCTOHA MO NPOYHOCTH HA CXATHE NOKEH OBITh He HIke B25, mapka Oerona 1o
MOPO30CTONKOCTH — He Hibke F300, mapka 6eToHa 110 BOJOHENPOHHULIAEMOCTH ~ He HIKe WE.

5.11 Ilpu cooTBeTCTBYIONIEM TEXHHUKO-IKOHOMUYECKOM ODOCHOBAHUH JUISI OCTOHHBIX H
KE€JI€300€TOHHBIX KOHCTPYKUMH MrIIPOTEXHUUECKUX COOPYIKEHUHN HOIMYCKAETCS UCIOIB30BAThH
OeTOHBI HA HANPATraeMOM IEMEHTe, a IJIS CHIDKEHHS Harpy3ku OT COOCTBEHHOro Beca
KOHCTPYKHHH — JIETKUE OCTOHBI.

5.12 Jlnd 3aMOHOJHMYMBAHHUS CTBHIKOB 3JIEMEHTOB COOpPHBIX KOHCTPYKIIHMH, KOTOPHIE B
POLIECCe IKCIUTyaTalMM MOTYT MOABEPraThCs BO3ACHCTBUIO OTPULIATENIBHBIX TEMIIEPATYP
HAPY>KHOTO BO3AyXa WIM BO3ACHCTBHIO Arpe€CCUBHOU BOIBI, CICAYET NPHUMEHATH OETOHBI
[IPOEKTHBIX MApOK 10 MOPO30CTOMKOCTH U BOAOHEINPOHULIAEMOCTH HE HUXKE NPHHATHIX 1)1
CTBIKYEMBIX 3JIEMCHTOB.

5.13 Knacc OetoHa mo NpOYHOCTH Ha CXATHE W Ha OCEBOE paCTHKCHHE ClIeHyeT
NPUHUMATE N0 TabmuuaM 3 ¥ 4 B 3aBUCMMOCTH OT 3HAYCHUHW PACYETHBIX CONPOTHBICHUM
OeToHa, ONpeaeseHHBIX B COOTBETCTBUH ¢ YKa3aHUAMU pa3aenoB 8, 9, 10 nacrosumiero csona
[MpaBuI,

5.14 Pacyernsie conmpoTusicHUs O€TOHA 1A MPEACIbHBIX COCTOSHUN NMEPBOM I'PYIINEI
Ry 1 Rp; cHHKAKOTCA (MM TNOBBILIAIOTCA) IYTEM YMHOXCHUSA Ha KOIPODULHCHTHI YCIOBHH
paboTbl O€TOHA Y5 , YUMTHIBAIOWIME BIAUSHHE HA  €r0 MPOYHOCTH COYETAHHUS Harpy3oK,
pasJiyus B Bo3pacte OeTOHA B  KOHCTPYKUMM KO BPEMEHM €€ HarpyXeHus
3KCIUTyaTaHMOHHBIMM Harpy3kaMH U B BO3pacte 0€TOHa, COOTBETCTBYIOIEM €ro KJIAcCy Mo
MPOYHOCTH, Pa3IUYMUs B IMPOYHOCTH OETOHA B COOPYXEHHH M B KOHTPOJIBHBIX OOpasiax,
CXEMBb! HArpyXeHHS, IpagueHTa AedopManui M0 CEYCHUIO, POPMBI MOIMEPEYHOrO CeYeHMUH,
CJIOKHOI'O HAIPSHIKECHHOTO COCTOSHMSA, TUMNA U PA3MEPOB KOHCTPYKIUHHA, CTPOUTENBHBIX IIBOB,
MHOI'OKPAaTHOI'0 TIOBTOPEHHUS HArpy30K; CXeMbl, KOIphHUMEHTAa U  OUCHEPCHOCTH
apMUPOBaHHUA, IPYTHX (aKkTOpoB. 3HAYCHHSA KOXDOUIHEHTOB YCJIOBHH paboThl OETOHA
MpUBEICHE! B TadauLe 5.
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Pacyetnrie conporupnenns 6eToHa 11 MpeneIbHBIX COCTOSIHUIM BTOPOR IPYMIBI Rj ser
¥ Rp;ser BBOOAT B PAaCUET ¢ KOIPPHUUMEHTOM YCIOBUHN paboThl OETOHA ¥y = |, 32 HCKITIOYEHHEM
ClIy4aeB, YKa3aHHbIX B 9.2, 9.3, 10.13.

3.15 Koapduuvenr ycnouit paboThi O6ETOHHBIX KOHCTPYKUMM, YYUTHIBAIOIIMIA

BJIMSIHHE Ha IMPOYHOCTh paCTAHYTOro ©OeToHa rpajueHTa nedopMauuil 10 CEUYEHHIO,
ONpEeACNAECTCA 110 HOpMyIIe

U IpUHUMaeTcs He 0oee yy3 = 2,
roe ¢ — TInapaMeTp, 3aBUCAUIMK OT Kjacca OeTOHa, €ro CTPYKTYpBl, BJIAXHOCTH H
APYTHX (PaKToOpOB;
h, — BBICOTA pPACTAHYTON 30HBI CEYEHUS, CM, ONpEAe/IEHHAss B MNPEANONOKEHUH

yrnpyroun paboTel betoHna.
3HauyeHUs MNapaMeTpa ¢ CleNyeT ONpEeAensTh Ha OCHOBAHMH DKCIIEPUMEHTAJIbHBIX
HeenenoBaHun. s coopyxkennin 1 u Il knaccoB Ha nOpeaBapuTeabHOM  CTaaUM

MPOEKTHPOBaHUA, a id coopyxeHud lll u IV kimaccoB BO Bcex caydasx mnapaMmeTp c
NIONYCKACTCA MPHUHAMATH 1o Tadmu1e 6.

Tadbnuua 3
| o HopmaTuBHBIE H pacyeTHBIE conpoTHBAeHUs betoHa, MIla (kr/cM °)
L HOPMATUBHBIE CONPOTUBIICHHUSA; PACHETHBIC pacuETHBIE CONPOTHBIIEHNA
|  Knacc CONPOTHB/IEHHS [Il MPEICTBHEIX COCTOSHHH | JUTS. NPEAEJIBHBIX COCTOSHHUHA
Oetona | BTOPOH DYyl ‘ ___MepBoATrpynmbl
He | PACTAKEHHE OCCBOE | Pactsenue ocepoe
MPOYHOCTH Cxatue Ry s
, Coxatue Ry
Ha 1 OCCBOC ~ Rbrtser _ oceBoe . )
CaTHC Ry ; OeTOH T beToH OeTOH
| 6eToH Ry
Rp,ser BHOPUpO- AL BuOpupo- |  ykaraH-
- BAHHBIN ¥ B . B _ BaHHBIHA HBIN |
;_‘l’_ 2 | 3 4 5 6 7
B5 { 3,5Q@5,7) 0,55(5,61) 0,39(3,98) 2,8(28,6) 0,37(3,77) | 0,26(2,65 |
B7,5 5,5(56,1) 0,70(7,14) | 0,58(5,92) 4,5(45,9) 0,48(4,89) | 0,39(3,98)

. BI10 75(76,5) | 0858,67) | 078(796) | 6,0(61,2) | 0,57(581) | 0,52(5,35)
B12,5 0,5(96,5) | 1,00(10,2) | 0095(9,70) | 7.5(76,5) | 0,66(6,73) | 0,63(6,42)
B15 11,3(115) | LIS(1L7) | L10(112) | 89(9L,0) | 0,75(7,65) | 0,73(7,45) |
B17,5 13,0(133) | 127(13,0) | 1,23(12,6) | 10,3(105) | 0,83(8,41) | 0,80(8,20)

B20 | 14,9(152) | 1,40(14,3) | 1,38(14,1) | 11,7(120) | 0,90(9,18) | 0,90(9,15)
B22,5 | 16,7(170) | 1,50(15,3) | _ 13,1(134) | 0,97(10,0) -
B25 | 18,5(189) | 1,60(163) - 14,5(148) | 1,05(10,7) -
|
’ |
B27,5 | 202(206) | 1,70(17,3) ~ ] 1sgaely | 1,1201,4) | -
B30 | 22,0224) | 1,80(184) - 17,0173) | 1,20(12,2) -
B35 25.5(260) | 1,95(19,9) | - | 19,5(199) | 1,30(13,3) -
| | |
| B40 | 29,00296) | 2,10Q14) | - 22,0224) | 1,40(14,3) -
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Tabnuuya 4

m_ . e e, e . A B s

Knace 6etona -
o MPOYHOCTH
Ha PaCTAXKCHHUE

HOPMATHBHEIC COIIPOTHUBICHHA,
PaCyYCTHBIC CONMPOTUBACHNA

HopmaTusHbIE M paCUETHEIE COMIPOTHBIIEHHUS OETOHA MPU OCEBOM PACTHKEHUH,
MITa (kr/cm %)

e

pPacYeTHBIE CONMPOTHBIICHNUA
I8 IPEASJIBHBIX COCTOAHUR

JUIA TIPEAESIBHBIX COCTOAHUH )
y | NEPBOA TPyNIL! Ry,
- - | BTOPOH IpYNIbl Rypmy Rprser | o B
| B, 0,8 0,8 (8,1) 0,62 (6,32)
B, 1,2 1,2 (12,2) | 0,93 (9,49)
B, 1,6 | 1,6 (16,3) | 1,25 (12,7)
B, 2,0 2,0 (20,4) 1,95 (15,8)
B B, 2,4 2,4 (24,5) B 1,85 (18,9)
B, 2,8 2,8 (28,6) 2,15 (21,9) L
B/32 | 3,2 (32,4) 2,45 (25,0)
Tabauuga S
- - o Koa(duumeHT ycnosmii
DakTopsl, 00YCIaBIMBAIOIIUE BBEACHHUEC paboTe 0eTOHA
koahduumrenTa ycaosuil paboTei 6eToHA V CTIOBHOE ) ]
obo3HauCHKE SHauenue
1 IR 2 3
1 beTOHHBIE KOHCTPYKIUH
a) OCHOBHOE COYETaHHUE HAarpy30K U BO3JAEHCTBUH 73 0,9
0) 0cob0€ coueTaHue HArpy30K ¥ BO3OECHCTBUH C YUETOM 73 1,1
CeNCMHYECKUX
B) BHELIGHTPEHHO CKAThIE YIEMEHThI, HE BOCIIPHHUMAIOIIUE Vb2 1,3 |
HaIop BOJAb! ¥ HE MOLBEPKECHHBIE NEHCTBUIO arpeCCUBHON
CpElbl, pACCYUTLIBAEMBIE 0€3 y4eTa CONPOTUBICHHUS
pPacTAHYTOH 30HbBI CEYEHUS
') Apyrue OETOHHBIC 3JIEMEHThI Y2 1,0
J) BANSHUE rPaiMeHTa PaCcTATMBAKINUX AehopMaluii 110 Y3 [To 5.15
CECYEHUIO
¢) BJIUSHUE QOPMBI MTOMEPEIHOI0 CEHEHUSA KOHCTPYKIUUH Yba [lo5.16
’K) BIIUAHHUE CIIOXKHOTO HAIIPSIKEHHOT'O COCTOSHUA Ybs [10 5.17,5.18
3) BIIUAHNE pa3MEPOB KOHCTPYKIUH Y6 1o 10.9
2 XKenezo0eTOHHBIE KOHCTPYKLIMH
a) OCHOBHOE COYETAHHUE HATPY30K U BO3AEHCTBHUH Yo7 i1
6) ocobo¢e coueTaHre HArpy30K U BO3AEUCTBUM Oe3 ydeTa Vb7 1,2
CEUCMHYECKHX
B) 0c000€ COYETAaHHE HArpy30K 1 BO3AEHUCTBUH C YUETOM
| CEHCMHYECKHUX:
I[IPH Pac4e€Te YIEMECHTOB C apMaTypo# KiaccoB A-1, A-11, Yo7 1,3
A-111, Bp-I mo HOpMaJIbHEIM CEYEHUAM,; |
| TO YK€ C apMaTypo#l APYIHUX KIIaCCOB; Yo7 | 1,2
[PU pacyeTe 3EMEHTOB 110 HAKJIOHHBIM CEYCHUAM Yo7 1,1
') BIMAHHE YHUCA PAJIOB apMaATYPEI Y58 [10 5.19
) BJIHMSHHE KO3QDUIIUCHTA U JUCIIEPCHOCTH apMHPOBAHHSA Y59 1o 5.20
€) BIUAHUE HEYIIPYTroH paboTel OETOHA PACTAHYTOM 30Hb Y510 ITo 5.21
) BIUSAHUE TJIOCKOTO HANPAXEHHOTO COCTOSHUSA NPU Yol [To 5.22
IEHCTBHH HANPSHKEHHUH Pa3HOro 3HaKa L |

——
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Oxonuanue mabauyvr 5

Kosdbduument YCIIOBUH
dakTopkl, 00yCaaBaMBaAKOLINE BBEACHHE _ paboThl 6eToHA
k03¢ duuHeHTa ycnosuil paboTsl OeTona | VcmoBHoe | 0 . ]
- L 0003HaueHHE SHaueHHe
B B N B
3 beToHHBIE U XK€1€300€TOHHBIE KOHCTPYKLHH o
&) MHOTOKPATHOC NOBTOPEHHE Harpy3KH Y12 {10 5.23
0) BIMAHHE HA ITIPOYHOCTH OETOHA CTPOMTENBHEIX HIBOB:
cxxaroro 0eToHa; Yb13 1,0
| pacTAHYTOro 6eToHa Y13 | I[To 5.24
B) BJIMTHUE BO3pacTa OETOHA KO BpPEMEHH HarpyKeHUs Yb14 [To 5.25
KOHCTPYKUHWH 3KCIUTYyaTalMOHHBIMH HAIPY3KaMu
I') BAMSHUE Pa3IH4KA B MIPOYHOCTH OETOHA B KOHCTPYKIHUHU 1 Vb5 [To 5.26
B KOHTPOJIbHBIX 00pa3iax - h L |

[lpumeuanns

1 IIpn ONHOBPEMEHHOM JNEHCTBMH HECKOJBLKMX (AKTOPOB, BJIHAIOIIMX HA NMPOYHOCT, 6eTOHA, B pacyeT
BBOJUTCS [POU3BEACHUE COOTBETCTBYIOWIMX KOIPQQHULHMEHTOB YCIOBUA padoTel, HO HE MeHee v, = 0,45 u He
oonee v, = 2,0.

2 KoaDhUUMEHT 7vYp4 VYYMTHIBAETCH NP OOOCHOBAaHHK MPOYHOCTA MACCHBHBIX KOHCTPYKLHH,
BO3BOAMMBEIX B TeueHue 1 roaa u Oornee.

3 KoapduumeHr vy, 5 yY4UTHIBACTCA NPU 0O0CHOBAHUY MPOYHOCTH KOHCTPYKUMUH, MUHUMAJIBHBINA pa3Mep
KOTOPBIX HE MeHee 1,5 M,

A prengu.myly i e L e A

Rl —— - A —, — il

Tadbauua 6

Knacc 6eroHa ~ | | I | i

0 NPOIHOCTH BS B7.5 B10 | B12)5 Bl5 B20 B25 B30 B35 B40 l
H3 CKATHE |
B ‘ 67 1 61 1 35 | 49 | 44
¢, CM 8.0 7.9 7,7 1.5 7.3 6,7 , : , :

5.16 Koadduuuent ycaoBuii pabotbl OETOHHBIX KOHCTPYKUMH, YYUTHIBAIOIIUH
BIUSHHE Ha HPOYHOCTH pacTAHyTOro 6Oerona QOpMbI WX NONEPEYHOro CEUCHHH,
ONpeaenaeTcs o Yopmyine

Yoa =1-K(1=177p3), (2)

rac K — kodhGUUMEHT, 3aBUCALLIMKE OT GOPMEI CEYEHHA H COOTHOILLIECHHA €TI0 pa3MepoB.

J1Jist IpAMOYTONIBHEIX, KpYrOBbIX, KPECTOBBIX CEHEHHH, @ TAK)XKE )i TaBPOBHIX CEYCHHH
C IOJIKOM B ¢xkaTo 30He K = 0,

JInsl KOJIBUEBBIX CeYeHUN KOIQOUUMEHT K paBeH OTHOLICHHIO pa3sMepoB BHYTPEHHEIO
AMaMeTpa K HapyXHOMY.

JUist TaBpOBBIX CEUEHMH ¢ MOIKOM B PACTAHYTOM 30HE, U1 KOpOOYATHIX U IBYTaBPOBBIX
ceueHMH K03DOULUNEHT K CclieayeT ONpeaAc/ATh:

ipu (by— b) / hy2 6 o dhopmyne
K=1-h,/(2h), (3)

rpu (bs — b) / hy< 6 — N0 HoMorpamMme NpUIoKeHUs 1.

3neck beu hy— IMUPHHA U BBICOTA NMONEPEYHOTO CEYEHHUS PAaCTAHYTOH IT0JIKH.

5.17 Koadduuuent ycnosuil paboTel GeToHa GETOHHBIX KOHCTPYKIMH, YYMTHIBAIOLUIHA
BIMAHKE HA €ro MPOYHOCTb [BYXOCHOTO HAalpAXKEHHOTO COCTOSHWA ONpeaeiaaercs o

hopMyJiaM:
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a) NpH NEHCTBUY HaNpsHKEHUH pa3sHOTO 3HAKA:
[IpH IIPOBEPKE MMPOYHOCTH CKATOTO OETOHA:

- ~1
Ybs =| 1 +(0y/|o3|) (R, / R, )] ; (4)
IPH NPOBEPKE IMPOYHOCTH pacTAHYTOro OE€TOHA:
Y55 =[1+ (lo3] /01) (ReeR)] ™, (3)

II€ O1 ¥ G3 —MAaKCUMAJIbHbIE ¥ MUHVMAJIbHBIC 3HAYEHNUA IMaBHBIX HaNpsHhkeHud B Oetone, Mlila;

0) rpu AeHCTBUH HANPSXKCHUH OMHOr0 3HaKa Yps = 1,0.

5.18 Koadduuuent ycinopui paboTel 6€ToHA OETOHHBIX KOHCTPYKLIMHA, YYHMTBIBAIOIIHHA
BIMAHHE Ha €ro IMPOYHOCTE OOBEMHOIO HaNpPsXKEHHOIO COCTOAHHUSA, OIPEUAECHACTCA 110
hopMyIaM:

a) IPHU BCECTOPOHHEM CHHATHM:

Yps =1+4(1-0y )01/ Ry); (6)

0) pH ABYXOCHOM CXKAaTHM C PACTHKCHHEM 10 TPEThEH OCH:
[IPHU TIPOBEPKE NMPOYHOCTH CXATOro OeToHa — 110 Popmyie (4);
[IpX NIPOBEPKE MPOYHOCTU PACTAHYTOro OETOHA:

-1
Yos ={1+[(lo2ltlo3]|)/01](Ret/Rp) } (7)
B) IPU ABYXOCHOM PACTSXKEHHM CO CXKATHEM 10 TPETheH OCH:
[IPH [IPOBEPKE NPOYHOCTH CHATOr0 OETOHA:
-1

Vb5 ={1+‘:(G’1+(52)/|G31:|(Rb /Rbt)} , (8)
IPH NPOBEPKE MPOYHOCTH PACTAHYTOro OeTOHa — 1o popmyne (5),
roe o, — KoadduuueHT 3QHEeKTUBHON TOPUCTOCTH OETOHA,;
0, — CpeNHee IO BEAUUYMHE IIaBHOE HanpshkeHue, Mlla.

Jlns coopyxennit I u Il kimaccoB KOIQQUUUEHT ) HALICKHUT OINPEACIATH
OKCIIEPUMEHTANLHEIM NyTeM. IIpU OTCYTCTBMM JKCINEPUMEHTANBHBIX HAHHBIX JOMYCKaeTCH

KODOHULMEHT O ONPEACIISATE 110 PopMyJIe
o, =0,51-0,/Ry) (9)

U pUHUMATEL HE MeHee o = 0,15,
5.19 KoadpdhuumeHT vyciaoBurl paboTHl  pPaCTAHYTOro OETOHA KEae300€TOHHBIX
KOHCTPYKIHH, YYUTHIBAOIIUN BIUAHUE CXEMBI apMUPOBaHUA, IPUHUMAETCS PABHEIM:

Yp8= 1,0 — IIpU OJHOPAAHOM apMHUPOBAHUHM, a TAKXKE INPH OOBIYHOM MHOTI'OPSIHOM,
KOTla pacCTOSHUE MEXAY PAAAMH apMaTyphl MJIM MEXAY CTCPXHSAMHM B pALY
bonbuie 84 (d — nuaMeTp apMaTyphbl);

Ye8=1,2 — ©DPU MHOrOpsiAHOM AapMHPOBAHHMH, KOrjla PpacCTOSHHUE MEXIYy pANaMH
apMaTypbl U MEXKIY CTEPXKHAMH B PALY PaBHO WM MEHbIIE 84.
5.20 KoapduuueHTt yciaoBuit  paboTel OeTOHAa  LEHTpaJbHO  PACTAHYTHIX
KENC300€TOHHBIX 3JIEMECHTOB, YYHMTHIBAIOIMA BJHSHHE KOIDQUUUEHTA M HUCIEPCHOCTH
aApMHUPOBaHUS, ONIpeAcaseTcs o Gopmyie

Yo =1+100p*v? /d, (10)
rre p — KOY)OUIMEHT apMUPOBAHNUI;
v = E;/Ep;
d OHaMETpP apMaTyphl, MM.

[Ipn 100 wd < 0,05 crrenyet mpuHAMATE Ypo = 1,0.

10



CII 41.13330.2012

5.21 Koapduiuent ycnopu#t paborsl  pacTaHyToro OeroHa Kene300€TOHHEIX
KOHCTPYKLHH, YYUTHIBAIOIUMHA BIHUSHHUE €70 Heylpyroi paboThl, onpeaenseTcs no Gpopmyiam:

NPy OAHOPAOHOM apMHUPOBAHUM PACTAHYTOW 3O0HBI CEUYEHHMS, a TAKXKE MPH OOBLIYHOM
MHOTOPSAIHOM:

U IpMHAMAaeTCA He Hollee
Yb10:1+(c+4d)/kt; (12)

[IpH MHOTOpPSIIHOM [OHUCIIEPCHOM apPMHUPOBAHHMHU, KOIJa PACCTOSTHHE MEXAY palaMu
apMaTyphbl M CTEPXKHAMHU B PALY PaBHO U MEHbIUE 8d:

Yoo =1+(a+4d, +2.a;)/ by, (13)
U IPUHUMAETCA He OoJiee
Y510 =1+(C+4dh +Za;)/h[' (14)
B ¢popmynax (13) u (14)
4 — pacCTOAHME OT pacTAHYTOM rpaHd CedeHUs A0 ocu Onvkaimero psja
PacTAHYTON apMaTyphl;
a;' — PacCTOSHHE MEXAY pAdaMH apMaTyphl;
¢ — I[apaMeTp, onpenenasieMblyl 1o Tabauue 6;
h; — BBICOTA PACTAHYTOM 30HBI CEUCHMS;
dn — JIUaMeTp CTEpXXHeH Onmkanero Xk HEUTpaJbHOW OCH pila apMaTyphl.

[Tpumewanue - [lpu onpeaeneHun KO2PHULHEHTA Yy PACCMATPHBACTCH ITPHBEICHHOE CEYEHME,
[IpH 3TOM HAJAHYHE apMaTypsl B CXKATON 30HE ZOIYCKACTCH HE YUYHTHIBATS.

5.22 KoabduuueHt ycnoBuid paboTel pacTaHyTOro OeroHa XKele300€TOHHBIX
IEMEHTOB, YUYUTBIBAIOIIMK BIMAHUE TWIOCKOTO HAIIPSKEHHOrO COCTOSHHUA NpPU HEHCTBUM
HANPsHKEHUH pa3HOro 3Haka, onpeAesgeTes 1o GopMmyne

Y117~ :1 T Y687 b10 (Gmc /Umt )(Rbt,ser / Rb,ser ) ’ (15)

riae G,,.,0,, — CKUMAIIKUE U PACTATHBAIOLINE HAIPDKECHHA.

IIpH s Yp102 2 clleAyeT NPUHUMATD Y38 Yo10 = 2,0.
5.23 Koadbduumuenr ycnosuii pabortel OeToHa OCETOHHHIX W XKene300€TOHHBIX
KOHCTPYKUMH, YUYUTBIBAOUIMA BIHSHUE MHOIOKPAaTHOrO HX HArpy)XeHWsi, ONMPEACNACTCs MO

dopmye

Yo =13 | lg N /(1g2:10%) (13 =¥}, ) (16)
rne N — 4YHCIO0 LUMKJIOB HarpyXeHus;
Y's12 — KO3(QduUMeHT ycaoBuH paboTel OETOHa MpPH YHUCHE LHMKIOB Harpy>XeHH:

N = 2:10°, npusuMaeMslii o Tabmuiie 7.

i1
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Tadbnuua 7

Koadduumentr ycaosuit pabotsl 6eToHa vy, IPH MHOTOKPATHO
MOBTOPSAIOIUEHCS HArpy3Ke U KO3DOUNHEHTE ACUMMETPHH LUKIIA Py, PABHOM

_ _jo-or[ 02 | o3 | o4 [ 05 [ 06 [ 07 [ 08
EcTecTBEHHOHN BIaXXHOCTH 0,65 0,80 | 0,85 | 090 | 095 | 1,0

-—-——-—-——-———-——-——-—--——_————-———r—* . S
BonoHaceIeHHBIN 0,45 0,60 0,70 0,80 0,85 1,0

| CocTosiHue GeTOHA
[10 BJIAXKHOCTH

[Ipumedanne
1 KoadpdrumeHt ¥ 57 ans OeTOHOB, KIace KOTOPBIX YCTaHOBJIEH B BO3pacte 28 cyT, IPUHUMAETCH B
COOTBETCTBHM C IKCIICPUMEHTAILHBIMH JAHHBIMHU.
2 KooppuuueHrt p, paBeH Py = Opmun/Obmaxs TAE Obmin U Opmax — COOTBETCTBEHHO HAMMEHBIICE |
HauboJblIee HAMpsXKeHne B OETOHE B ITPeLeNax LHK/Ia H3IMEHEHUs Harpy3KH. |

TaGnuuoa 8
i " MHHHMAaJIBHOE YHCIO umcno; HarpyXeHus Nain nlgn Ko—:;-gdmuﬁ*e;;e @MMEWJHH LIUKIA Py

0,1 0,2 0,3 0,4 0,5 06 | 07 | 08 09 |
T390 | 6100 | 10° | 210" | 310° | 610° | 210° | 210° | 10°

IIpu yncne uuknoB N MeHee NpUBeACHHBIX B Ta0AULE 8 ClIeAYET IPUHUMATB Y12 = 1,0.

5.24 na coopyxenudt 1 n Il xiaccoB KO3QOHUUUEHT yCJIOBUH pabOThl pacTSHYTOrO
OcTOHA OETOHHBIX M K€Ie300€TOHHBIX KOHCTPYKLMH, YUYHMTBIBAIOIIHH BJHUSHUE [IBOB
OEeTOHUPOBAHUSI, CIEAYET ONpPEAC/IATh HA OCHOBAHUH IKCIIEPUMEHTOB.

s coopyxennit I v 11 knaccoB Ha npeaBapyUTENBHEIX CTAOUAX NPOCKTUPOBAHHUA, a JJIs
coopyxennt 111 u IV xiraccoB — BO Bcex ciryvasx JOIyCKaeTcst MPUHUMATH Yp13 = 0,35,

JDist exxaToro 6€ToHa BO BCEX CIIy4Yasasx CICAYET IPUHUMATE Yp13 =1,0.

5.25 KoapoduuueHTsl ycnoBui paboThl O€TOHA, YUYUTHIBAIOUIME BAMSHHE Pa3HULB! B
BO3pacTe OETOHA KO BPEMEHH HArpyXeHUst KOHCTPYKUMHA dKCIIIyaTalMOHHBIMH HAarpy3KaMH C
BO3pacTOM TBEPACHUA OE€TOHA, COOTBETCTBYIOIIKMM €ro KJI1acCy 1o MPOYHOCTH Ha CXKAaTHE HITH
pacTaxeHue, s coopyxeHUR I u Il knaccoB onpenensitorcss 3KCNEPUMEHTANIBHO, a MpU
OTCYTCTBUM OJKCNEPHUMEHTAIbHBIX JaHHBIX M mua  coopyxeHu# III wu IV kiaccos
NPUHUMAKOTCS 110 Tadiuie 9.

Tadbnuua 9

P e s e ol el - p————

T—— e s el el e

KO:&Q)@HL{HGHT Y14
[IpH CIKATHM AJIA PAiOHOB

Bospacr berora ko

BPEMEHH HATPYXKEHHS Co Cpe,IIHTE:I‘O,IIOBOﬁ C OTPUIATEIEHON
COOPYXKEHHS, TOA TEMIIEPATYPOH HAPYKHOTO CpEeAHEroq0BOMN [pH PACTSKEHUH |
’ BO3OyXa TEMITEPATYPON HAPYIKHOTO
1 0 °C u BILLIC BO3AYXa o
o5 1 1,009 I - LooS 1,0/0,9 |
1,0 1,1/1,0 1,051,0 | 1L,05/1,0
2,0 L1511  L10s | L10/1,05
3,0 u Gortee 1,20/1,15 1,15/1,10 1,15/1,10

o Mmm

R

[IpuMeuvanne — B aucaurene npuseneHs! 3HaY€HUS KOIDOULIMEHTA Yp14 NIPH IPOCKTHOM BO3pACTE
Gerona 180 cyT, B 3HaAMeHAaTENe — pu NMPOEKTHOM Bo3pacte Oetona 360 cyT.

e ————— il

S bl ol ey P v N ey gy S

——
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5.26 KoagduumeHt ycnosuit paboTel 6eTOHA, YHHUTHIBAIOIMH pa3iv4ue B MMPOYHOCTH
OeTOoHa COOPYXKEHHMS U KOHTPOJILHEIX 00pa3lioB NPUHUMAETCS PaBHEIM:

Yp15= 1,0 — IpH ME€XaHW3UPOBAHHOM H3rOTOBJICHHH, TPAHCINOPTHPOBKE M Nojaye GEeTOHHOM
CMECH C pacIpeneicHHeM H YIUTOTHEHUEM PYYHBIMH BUOpaTOpaMHy,;

Yo15= 1,1 —NIp¥ aBTOMAaTHU3UPOBAHHOM TMPUrOTOBJICHMHM OETOHHOH CMECH, TMOJHOCTHIO
MEXaHHU3HUPOBAHHON €€ TPAHCIIOPTUPOBKE, YKJIAAKE U YIJIOTHEHHUH.

5.27 HavyaneHeli MOAyJib ynpyroctd 0€TOHa €CTECTBEHHOTO TBEPAEHHA MAaCCHBHBIX
KOHCTPYKIMH IIPpH CXXaTUH M PaCTHKCHUN Ej crieayeT NpUHMMaTh no tabauue 10.

[Ipu pacyere Ha npovyHOCTh M MO AedOpPMALMAM TOHKOCTEHHBIX CTEPXKHEBBIX U
[UIMTHBIX 3JIEMEHTOB MOJIyJb YNPYroctd OE€TOHA CIIEAYET BO BCEX ClIydasX MPUHHUMATH I10
Tabnuue 10 xak gaa OeToHa ¢ MAKCUMAIBHBIM JUAMETPOM KPYMHOro 3anojaHuTens 40 MM u
OCallKOH KOHYCa, paBHOH 8 ¢cM U Ooee.

Monyns casura 6etona G cienyeT NpuHUMaTh paBHbIM 0,4 £,

HayajnpHeil KO3 duUMEHT nonepeuyHod aehopmannu (koddbduunent Ilyaccona) v
[MPUHUMAETCS paBHBIM: I8 MAaCCUBHBIX KOHCTPYKUMH — 0,15, 1 CTEpKHEBBIX U TUTUTHBIX
KOHCTpyKUMH — 0,20.

3.28 IlnotnocTth Tsxenoro OeToHa MpH OTCYTCTBUU OIIBITHBIX AAHHBIX JOIMYCKACTCS
NpHHHUMATD 10 Tabnune 11.

Apmartypa

329 Jlna  apMupoBaHMA  KENEC300€TOHHLIX KOHCTPYKUMM  THAPOTEXHHUYECKHX
COOPYXXEHUHW CHCAYET TPUMEHATH apMaTypHYIO CTajlb, OTBEYAKWIYI0 TpeOOBaHUAM
COOTBETCTBYIOLIMX TOCYJApPCTBEHHBIX CTAHHAPTOB UM YTBEPKACHHBIX B YCTAaHOBJICHHOM
MOPAJIKE TEXHUYECKUX YCAOBUHM U IIPHHAIEKAUTYIO K OHOMY H3 CJIENYIOINX BHUIOB:

CTEp)KHEBaA apMaTypHas CTajb:

ropsyckaranas — riaakas kiacca A-I, nepuoandeckoro npopuisa kinaccos A-ll, A-lll,
A-IV, A-V; TepMHYECKH U TEPMOMEXAaHHMYECKH YIPOYHEHHAs — MEPUOAUUECKOTO Npoguid
kjaaccoB AT-1IIC, AT-IVC, AT-VCK; ynpouHenHas BsITsDKKOHN Kiacca A-llls;

[IPOBOJIOYHAS apMaTypHAas CTalb!

XOJOAHOTAHYTAS NPOBOJIoKa OOBIKHOBEHHAS — NTEPUOAUYECKOT0 npoduis kiacca Bp-l1.

JIns 3akjagHBIX J€Taned W COEJMHUTENBHBIX HAKIaJOK CHeHyeT MPUMEHATDh, Kak
PaBWIO, IPOKATHYIO YIVIEPOAUCTYIO CTAJID.

Mapku apMaTypHOH CTaau Ui apMHUpPOBAaHHUA JKENE3COETOHHBIX KOHCTPYKLMHM B
3aBHCHMOCTH OT YCJIOBHH MX paboTHl ¥ cpefiHer TeMIIepaTypsl Hapy>KHOr0 BO3/1yxa HanboJee
XOJIOJHOM TISTHAHEBKH B pPAHOHE CTPOUTE/BCTBA CIAEOYET TMPUHMUMATL MO NEHCTBYHOILHM
HOPMATHUBHBIM JOKYMEHTAM.

ApmatypHyro ctaib kiaccoB A-llIB, A-IV u A-V peKOMEHIYETCst NPUMCEHAThH s
ApEABAPUTEIBHO HAMPSHKEHHBIX KOHCTPYKLIUH,

5.30 HopmaruBHBIE M pacyeTHBIE COIPOTHBJIEHUS OCHOBHBIX BHAOB apMaTypH,
IPUMEHSEMON B Kele300€TOHHBIX KOHCTPYKUMSX THAPOTEXHUYECKHX COOPY)KEHHH, B
3aBUCUMOCTH OT KJIacca apMaTyphl JOJDKHBI PUHUMATBCA 110 Tadiuie 12,

[IpuMewanune —Havanensle MoAyauM  ynpyroctd  OCTOHOB,  NOJy4aeMBIX M3 JIMTBHIX
(caMOYIUIOTHAOLIMXCA) OETOHHBIX cMecel claelyeT MPUHUMATh Ha 15 % HHKe.

13



Tadoauunall

[ Cno- | Ocagka { MakcuMma- HavasnHbie MOXYIH YIIPYNOCTH O€TOHA NMPH CKATHUH U PACTIKECHHUU Eb-los, Mlla (Krcfcmz)j ]
cob KOHYCa JILHBIHA pH Knacce 0eToHa MO NMPOYHOCTH Ha CxXaTHe
| yotor- | 6Geton- pazMep B i | '
HECHHA HOM KPYITHOIO 1 |
OeTOoH- | cMecH, 3anOJiHU-~ BS5 B7.5 BIl0 B12,5 BisS | B17,5 B20 B22.5 B25 B27.5 I B30 . B32.5 1 B335
HOH cM | Tens, ! | | |
CMECH MM ] |
) 3 4 I 5 6 | 7 8 9 10 ¥ 12 13 14 15 16
' Bu6- | 40 23,0 | 28,0 | 31,0 | 33,5 | 355 | 37,0 | 385 | 395 | 41,0 | 42,0 | 43,0 | 445 | 460
| pHpo- (235) | (285) | (315) | (340) | (360) | (380) | (395) | (405) | (420) | (430) i (440) | (455) | (470)
| Banue | Menee 80 26,0 | 30,0 | 340 | 36,5 | 385 | 40,0 | 41,5 | 42,5 | 435 | 44,5 | 450 | 465 | 475
| 4 (265) | (305) | (345) | (375) | (395) | (410) | (425) | (435) | (445) | (455) | (460) | (475) | (485) .
120 285 | 33,0 | 36,5 | 27,0 | 40,5 | 42,0 | 43,5 | 44,5 | 455 | 46,5 | 47,0 | 485 | 495 |
| (290) | (340) | (365) | (275) | (415) [ (430) | (445) | (455) | (465) | (475) | (480) , (495) | (505)
[ 40 195 | 24,0 | 27.0 | 29,5 | 31,5 | 33,0 | 345 | 360 | 37.0 | 380 | 39.5 | 41.0 | 425 |
: - (200) | (245) | (275) | (300) | (320) | (335) | (350) | (365) | (380) | (385) | (405) | (420) | (435) |
‘g 80 225 | 280 | 300 | 325 | 345 | 360 | 375 | 39,0 | 40,0 | 41,0 | 420 | 440 | 455 |
(230) | (285) | (305) | (330) | (350) | (370) | (380) | (400) | (410) | (420) | (430) | (450) | (465)
| 120 245 | 290 | 325 | 350 | 370 | 385 | 40,0 | 41,0 | 42,0 | 43,0 | 440 | 455 | 46.5
(250) | (295) | (330) | (355) | (380) | (395) | (410) | (420) | (430) | (440) | (450) | (465) | (475)
| 40 13,0 | 16,0 | 18,0 ] 21,0 | 23,0 | 255 | 270 | 285 | 300 | 315 l 32,5 | 34,5 | 360
| | (135) | (165) | (185) | (215) | (235) | (260) | (275) | (290) | (305) | (320) | (330) | (350) | (365)
e 16 80 155 | 19,0 | 22,0 | 24,5 | 26,5 | 285 | 30,0 | 31,5 | 33,0 | 340 | 350 | 365 | 375
(160) | (195) | (225) | (250) | (270) | (290) | (305) | (320) | (335) | (345) | (360) | (370) | (385)
I 120 17,5 | 21,5 | 245 I 27.0 ‘ 29,5 | 31,0 | 32,5 | 340 | 350 | 36,0 | 37,0 | 38,0 | 390
i (180) | (220) | (250) | (270) | (295) | (315) | (330) | (345) | (350) | (365) | (380) | (390) | (400)
40 — 13,0 | 16,0 | 18,0 | 21,0 | 23,0 | 255 | 27,0 | 285 | 30,0 | 31,5 | 32,5 | 345
CBbIILE (135) | (165) | (185) | (215) | (235) | (260) | (275) | (290) | (305) | (320) | (330) | (350)
16 80 - 155 | 19,0 | 220 | 245 | 26,5 | 285 | 30,0 | 31,5 | 33,0 | 34,0 | 350 | 365
(160) | (195) | (225) | (250) | (270) | (290) i (305) | (320) | (335) | (345) | (360) | (370)
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Oxonyanue mabauyor 10

Cno- Ocanka Maxcuma- , Hayanbubie MOXYJH YIIPYIOCTH OETOHA TIPA CKATHU U PACTAKEHUH EglO'iuMl'Ia (-KI‘C/CMT), o
cob KOHyCa NbHBINA [pH kaacce 0eToHa M0 ITPOYHOCTH HA CHKATHE
ywior- | OeToH- pa3sMep ) }' ] T |
HCHUA HOH } KPYTIHOIO l |
OeTOH- | CMe€CH, | 3aMOJHH- BS B7.5 B10 | B12,5 | B15S | B17,5 | B20 | B22,5 | B25 | B27,5{ B30 | B325 | B3S
HOM CM | TEHA, |
cMeCH MM | | | i
] 2 | 3 | 4 ‘ S 6 7 8 9 { 1o | 11 12 13 14 15 | 16
Vkat- B ok cj10eB OeTOHUPOBaHUSA -
Ka —~ 40 20,5 | 25,0 | 28,0 ] 30,0 | 32,0 | 33,0 I 35,0 | 36,0 | 37,0 | 38,0 | 39,0 | 405 -
(210) | (255) | (285) | (B10) | (325) | (340) | (355) | (365) | (B75) | (385) | (400) | (415)
— 80 23,0 27,0 30,5 33,0 35,0 36,5 | 38,0 39.0 40,0 41.0 42.0 44,0 ~
| (235) I (275) | (B10) | (335) | (350) | (B75) | (390) (400)J (410) i (420) §430) (450)

[lonepek cnoes 66TOHl:lp0BaHlfiﬂ ]
- 40 ] 160 | 185 | 205 [ 22,0 | 235 | 250 | 26,0 | 27,0 | 28,0 | 290 | 30,0 | 31,5

| (165) | (190) | (210) | (225) | (240) | (255) | (265) | (275) | (285) | (295) | (305) | (320)
- 80 | 180 | 205 | 22,5 [ 24,0 | 255 | 27,0 | 280 | 295 | 30,5 | 31,5 | 325 | 340 | - |

ki

U —

(185) | (210) | (230) | (245) | (260) | (275) | (285) | (300) | (310) | (320) | (330) | (345) |

1 1

1 l
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Tadonuma 11

- S

Cpenuss IIOTHOCTL 6eTOHa p, I/eM’,

[TnoTHOCTE y
AAOTHITENS. I/oM’ | P11 MAKCHMAJIBHON KPYTTHOCTH 3aNOJIHUTENA, MM
| 4 1o 4 20 40 ‘ 80 120
2,60 + 2,65 2,26 2,32 2,37 2,41 243
2,65 +2,70 230 | 236 | 240 | 245 | 247
 2,70+2,75 233 | 239 | 244 | 249 ‘ 2,50
Tabaupa 12
o HopmarusHerie 1 Pacuernsle COTPOTHBIICHHUS apMaTyphl
COTIPOTHBIIECHMA AJ1A MPEAEABHBIX COCTOSHHN MEPBOM
PACTAKEHHIO U ~___ rpynnsl, Mila (xrc/cm*)
PaCHCTHRIC PacTAXKEHUIO ] CKATHIO |
COMPOTHUBJICHUS I N E—
Bun n knacc apMaTypel PaCTAXKEHHUIO apMaTyphl [TONIEPEYHON
JUIsE TIPEAEIIBHBIX y (XOMYTOB,
COCTOﬂHHﬁ BTOpOﬁ HPO'H%HBHOH OTOI'HYTBIX R.ﬁ:‘
[pyIHIbL, ’ CTEpIKHE)
MITa (krc / cm”), R,
. REE; R_{,ser
1 2 ] 3 4 | 5
— S —— - SR S . AP
CtepKHeBas apMaTypa KIacCoB:
kit seihilal 8 hid e —
A-] | 235(2400) | 225(2300) | 175 (1800) | 225 (2300)
] *A—II 2?5 (300_9_)___ 280 (2850) _225 (2300)_ 280 (2850)
A-1l1, tnamerpom, MM: o L :
68 390 (4000) | 355 (3600) | 285 (2900) | 355 (3600)
10-40 390 (4000) | 365(3750) | 290 (3000) | 365 (3750)
- A_~£V o 590 (6000_) ] §_20 (5200) | 405 (4150) | 400 (4000)
AV | 785 (8000) | 680 (6950) | 545 (5550) | 400 (4000)
YNPOYHECHHAs BBITSXKKON Kjlacca
A-11IB ¢ KOHTpOJIEM:
HAIPSKCHUHA B Y UTHHEH T 540 (5500) 490 (5000) | 390 (4000) | 200 (2000)
TOJIBKO YJUTMHEHWH 540 (5500) | 450 (4600) | 360 (3700) | 200 (2000)
IIposBonouyHas apMartypa KJjacca
Bp-1, tmamerpom, mm: ) o ~ b
3 410 (4200) 375 (3850) | 270(2750) | 375 (3850)
4 405 (4150) 365 (3750) | 265(2700) | 365 (3750)
5__ ] ) r§95 (3029) ___3__6Q (3700) | 260 (2650) | 360 (3 700)
IllpuMeuanue— B capHeIX Kapkacax A XOMYTOB U3 apMaTyps! kiacca A-Ill, nnamerp xoTophIX
meHbine 1/3 nuameTpa nporoNbHeIX cTepxHel, R, paBHo 255 Mlla (2600 krc/ cm’).
lpwu oTcyTcTBHM cuenneHnsd apMaTypsl ¢ OETOHOM Ry paBHO HYJIIO.

J—

e i

——

- S

PR TV TR

[Ipn pacyere apmaTypsl 1O I'JITaBHBIM PACTATHBAIOLIMM HANPAXKEHUIM (OalKu-CTCHKH,
KOPOTKHE KOHCOJIM M Ap.) pacUE€THLIC CONPOTUBACHUS apMaTyphl ClIeAyeT NPUHUMATE KaK AJis
MPOAOJIBHON apMaTyphl Ha JEeHCTBUE U3rMOarIIEero MOMEHTA.

[lpp  nHamnexaniem

000CHOBAHUH

HJ1A

xKene300eTOHHBIX

KOHCTPYKUUH

FTHAPOTEXHUYECKUX COOPYKECHUH JOMYCKAeTCsl TPUMEHSTh CTEPKHEBYH M MPOBOJIOYHYIO
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apMaTypy JApYrux KJIaccoB, MX HOPMAaTUBHBIE M pAacCUYETHbIC XapaKTEPUCTUKH ClieayeT
[IPUHUMATE [10 JEUCTBYIOIIMM HOPMATHBHAIM JJOKYMEHTAM.

IllpumMmeyanue — HayagpHple  MOAYJIUM  yOpyroct  OETOHOB, NOJYYaeMbIX M3  JIMTHIX
(caMOYIUIOTHAIOIMXCA) OCTOHHBIX cMeceH clieyeT NpHHUMATE Ha 15% minke.

5.31 Koaddunuenrs! ycaoBuit paboTel HEHAIIpATa€MON apMaTypsl clieyeT MPHHUMATE
rno tabauue 13, a HanpsraeMon apMaTypbl — MO ACHCTBYIOLIMM HOPMATHBHBIM JOKYMEHTaM.,

KoadppuuneHt ycnopuit paboTel apMaTyphl MPpH pacyeTe IO NMpeJeJbHBIM COCTOSHHAM
BTOPOM I'pyNIbl IPUHUMACTCA PAaBHBIM €IUHULE,

Tadoanuia 13

daxTophl, 06yCnaBIMBAIOLIME BBEIEHHE Koadpuumentsl ycnosui paborl apma'rypla,l ‘
Roaq:vQ)HuHeHTOB YCJOBHH paOOTHI apMaTyphl [ Vcnogﬁoe o6ome | 3HAYEeHUE
MHopraTHoe NOBTOPEHHE HArPy3KH | ' Cm. 532 |
XKere306eTOHHBIE 31EMEHTHI VYs2 1,1
Cranexene300€TOHHbIE KOHCTPY KUK Ys3 0,9
@Kp@le 1 NTOJI3¢MHEIE) o

=

[Ipumeuvanue — [Ipy Hanuuuu HecKONbKKUX (aAKTOPOB, AEHCTBYIOLIMX OJHOBPEMEHHO, B PacdeT
BBOAUTCS NMPOM3BEACHUE COOTBETCTBYHOIIMX KOA(DDULIUESHTOB YCIOBUN pabOTHI.

!

S PASS———— Y Y F T e Ol b el e e ey S S e ——————

5.32 PacueTHBIC CONPOTUBICHUS HECHANIPAracMOM CTEPKHEBOU apMaTyphl IIpU pacyeTe
Ha BBIHOCJIMBOCTE CIIEAYET ONPEACIIATH 110 QOPMYJIE

RS =vqR;, (17)

1€ Vs1 .- KOG QHUUHUEHT yCIOBUM pabOThl apMaTyphi, ONpeacHaeMbIH 110 GOpMYJIe
Yo :3,25—[1gN/(1g2-106)](3,25-y;l) (18)

U TIPUHUMAEMBIH He Dosee v = 1,0.

31eCh ¥'s1 — KO3GhGUIMEHT yClI0BUid paboThel apMaTyphl NPH YKCIIE LMKJIOB HAarpyXCHHA
N=2-10°

3Ha4YeHHUA Y's) ONPEAETIAIOTCA:

i apmatypsl kiaaccoB A-I, A-II, A-III mo dopmyie (19),

11 IpYTHX Kiaccos apMaTypel — o CIT 63.13330.

Vi = (18ngnyne )/ [1-ps (1-mgnsmc /1.8) |- (19)

3nece My — KOI(DOHLUMEHT, YUYUTBIBAOWIMA KJAacC apmarypsi, INpUHHMaeMbid 110
Tabauue 14;

N, — KOOYQOHUIMEHT, YUHTHIBAIOIIMKA [UaMETp apMartyphl, MPUHUMAEMBIA 10
tabmuue 15;

Ne — KodbOdHIMEHT, YYUTHBAIOIME THN CBAPHOTO CTBbIKA, NPUHAMAEMBIH II0
tabmvie 16;

0s — KOIPOHIHEHT aCHMMETPHUY LUKIA, Ps = Ogmin, /Os,max > TAE Osmin ¥ Of,max —

COOTBETCTBEHHO HaUMEHbIee W HauOOJbIICE HANpSKCHUS B PACTAHYTOH

apMarype.

dopmyia (18) ciipaBeymBa npu N < 2 - 10°.
[Ipu yucne LUKIOB Harpyx eHus N = 2 - 10° crieyeT MPUHUMATB Y51 = Y's1 -
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PacTssHyTad apmarypa Ha BBIHOC/IMBOCTE HE MpOBEPAETCs, €CiM KodpduiMeHT vy,
onpeaenseMsii 1o gopmyne (19), 6onsuie 1,0.

Tabnuua 14
:______ Kaace alﬂ*’.;;TYI)ff-I ) B r Kodd@uuueHT n o )
A-l 0,44
A-I1 | 0,32
- A-l111 B 0,28 ]
Tadbnuna 15
: ‘111’131}’1@'[13 aPMATYPBI, MM 020 30 - 40 60 u Gonee
- Koo puiment n 1 0,9 | 0,85 0,8

IIpumMedanue— [[ng npoMexyTOUHBIX 3HAYEHUH UaMeTpa apMaTypbl 3HaYeHue Kod3pHHULUEHTE 1 |
IIPUHUMAECTCH TMHENHOY MHTEPITIOJISAIIUEH.

- e e e ey i v ity ooy oyl ik o —

Tadbnuma 16
THIT CBAPHOTO COEMHEHMSA CTEPKHEBOH apMATyPh! ] KOC’E(E)_I:IHHBET M.

KOHTaKTHOE CTBIKOBOC THIIOR:

KC-M (¢ MexaHH4ecKOH 3a4nCTKOM) 1,0

KC-O (0e3 MexaHnuecKoM 3a4UCTKH) 0,8
CTBIKOBOE, BHITIOJIHEHHOE CIOCOO0M BaHHOH OAHOIEKTPOAHOMN
CBAPKH HA CTAIHHOM ITOAKIAJIKE [IPH €€ AJIHHE:

5 n 6oj1ee AMaMeTPOB HAMMEHBILETO U3 CTHIKYEMBIX CTEPIKHEN 0,8

1,5 — 3 anaMeTpa HAKMEHBbUIETO U3 CTHIKYEMEIX CTEPXKHEN 0,6
CTBIKOBOE ¢ NNAPHBIMU CHMMETPHYHBIMH HAKJIaJKaMy 0,55

[Ilpumevanue — [ng apmaTyphl, HE UMEIOLIECH CBAPHBIX COCAMHEHHMH, 3HAYEHHE KOIDPULIHEHTA T),

MPUHIMAETCH PAaBHBIM €JMHHULIE.
e e T - — - N ~ — - U —

NIpyu pacyere Ha BBIHOCJHUBOCTH
ONpeleNATCs 1O  AECUCTBYIOLINWM

5.33 PacueTHbIe
MPEABAPUTENBHO  HAMPSXKEHHBIX
HOPMATUBHBIM JOKYMEHTaM,

5.34 Moayau ynpyroctd HEHArpAraeMon M CTEpPXKHEBOH HaNpPIracMOHW apMarTyphl

[IpUHKMMAKOTCA 1o Tabmuue 17, a apMaTyphbl APYTUX BUAOB — 10 AEHCTBYOIIMM HOPMATUBHBIM
NOKYMEHTAM.

COMIPOTUBNCHUA apMaTyphl
KOHCTPYKLUH

Tadbnonupma 17
[ * Knacc Mon n;:. I *roé'm apMaTyphbl
) BTMM}*/IM | apMaTypel | L Ei}_{) 3;, I;/}I,Ha (Krcp; CM?),p )

CrepxHeBas A-1, A-11 210 (2100)

A-I11 200 (2000)

A-IV, A-V 190 (1900)

A-IIlB 180 (1800)

ApmaTypHas NpoBOJOKa Bp-1 170 (1700) o

5.35 Ipu pacuere xene300€TOHHBIX KOHCTPYKUUH THIPOTEXHUYECKUX COOPYKEHUH Ha
BBIHOCIMBOCTh Heymnpyrue aedopMauvdy B CKaTOM 30HEe O€TOHA CilaedyeT YYHMTBIBAThH
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CHIDKCHMEM MOAYJIA ynpyrocTy 6eroHa, npuHUMas KodQPHUUMEHTE NpUBEAEHHS apMaTYpPEl K
OeToHY V' o TabauLe 18.

Tadbnupma 18

Knacc 0¢ToHa M0 MpOMHOCTY Ha CHkaTHe
KoxbduuneHt npuseieHus v'

o e o

6 KoHcTpyKTHBHBIE TPEOOBAHUA

6.1 Ilpu nmpoexTHpoBaHMM KOHCTPYKIMH, HCHBITHIBAKOMIMX TEMIIEPATypHBIE U
BIAXXHOCTHBIC BO3JECHCTBUA, IJ4 TIPEIOTBPALLCHUS TPEIIMHOOOPA30BaHUS HEOOXOAUMO
MpeayCMaTpuBaTh  CICOYHOIIMEe  KOHCTPYKTHBHBIE  DCIHEHHMA W TEXHOJOTMYECKME
MEPOIIPUATHA,

6.1.1 KoHcTpykTHBHBIE peHIeHUS:

BbIOOp Hauboliee pauOHAJILHONW KOHCTPYKUMH B JAHHBIX IPHPOIHBIX YCIOBHUSX;
pa3pe3Ka KOHCTPYKLHH ITOCTOSHHBIMU N€(POPMALIMOHHO-0CANOYHBIMHY LIIBAMU;

pa3pe3ka KOHCTPYKLIMHM TIOCTOSHHBIMH Y BPEMEHHBIMH TeMIIEpaTypHBIMH |
yCaJOYHBIMH IIIBAMHU;

YCTPONCTBO TEILIOU30JALMH HA HapYXKHBIX OETOHHBIX [TOBEPXHOCTAX;

NPHUMEHEHHE [NPEABAPUTENBHO HANPSHKEHHOW apMarypnl (O TOHKOCTEHHBIX
KOHCTPYKIIHHA).

TexHoIornYeckre MeponpUaTUs:

CHU)KCHHE TEIIOBBIAC/ACHUS OCTOHa TMPUMEHEHHUEM HUIKOTEPMHYHBIX LIEMEHTOB,
YMEHBIUCHHEM pacxoda I[EMEHTAa 3a CYET WCNONB30BaHHA BO3IYXOBOBJECKAIOLUIMX H
1aCTUGUUMPYIOWIMX 106aBOK, 307bI-yHOCA U JD.;

peryinipoBaHue TeMIIEpaTypbl OETOHHBIX CMECEH;

MaKCHMAJIPHOE pacCeHBaHHE HayaJbHOH TEIUIOTHI M 3K30TEpPMHHM 3a CYET Haubosiee
BBITOJAHOT'O COYETAHHUSA BBICOTHI APYCOB OCTOHHMPOBAHMS W MHTEPBAJIOB MEXAY YKIaIKOH
IPYCOB IPH 3aJaHHOU UHTECHCUBHOCTH POCTa COOPYKEHH,

PeryJIUpPOBAHUE TEMITEPATYPHOTO M BIAXXHOCTHOI'O PEXKUMOB MOBEPXHOCTEH OETOHHBIX
MAaCCHUBOB IS 3aILMUTHEl 3THX IOBEPXHOCTEH OT PE3KUX KOJeOaHH TeMriepaTyphl Cpelibl H
COXpaHCHHUS B TEILIOE BpeMs IoJia BO BIAXKHOM COCTOSHHMHM C IIOMOUIBIO NMOCTOSHHOH HIIH
BPEMEHHOH TEMJIOMU30NALUNH WIH TETJIOTHAPOU30IALUMH, NTOJUBKY BOAOH, YCTPONCTBA ILIATPOB
C KOHIULIHOHUPOBAHUEM BO3AYXa U T.IL.;

IPUMEHEHUE TPYOHOr O OXJIaXACHUA OCTOHHOH KJIAKH,

TOBBIUEHUE OJHOPOAHOCTH O€TOHAa, 00eCHeYEeHHE €ero BBICOKOH pacTHKHMOCTH,
[MOBBILICHHUE IPEea NPOYHOCTH Ha 0CEBOE PACTAKEHNE,

3aMBIKAHHUE CTAaTHYCCKH HEOIPCACHUMBIX KOHCTPYKUMH, a TaKke OMOHOJHYHBAHHUC
MACCHBHBIX KOHCTpYKUMH nOpH TemIeparypax OeroHa, ONHM3KUX K €ro MHHHMAaJbHBIM
SKCILIYATALlMOHHBIM TEMIIEpaTypaM.

YCTpPOHCTBO NMOCTOAHHBIX H BPEMEHHbIX LIBOB

6.2 Ins npenorppameHus o0pa3oBaHus TPEIUMH HIHW YMCHBUICHUSA UX PACKPBITHS B
MOHOJINTHBIX OETOHHBIX ¥ XKEJNC300ETOHHBIX COOPYXEHUAX HEOOXOAHMMO MpEeayCMaTpuUBaTh
MOCTOSTHHBIE TEMIIEPATYPHBIC 1UBBI, @ TAK)KE BPEMEHHBIC CTPOHTEILHBIE LIBLI.

[TocTosiHHBIE WMIBHl AO/DKHBI 00€CIi€YMBATh BO3MOXHOCTb B3aHMHBIX [E€PEMEIICHUN
YacTeH COOPYIKEHUS KAK B MMPOLIECCE CTPOUTENBLCTBA, TaK H B IIPOLECCE IKCILTYaTallMH.

BpeMeHHEIE CTPOUTENIbHBIE LIBB! JOKHBI 00€CIeYnBaTh:
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CHHXXCHHE TEMIIEpaTypHBIX HampsHKeHMH B OETOHE B [IpPOIlecCe BO3BEIAEHMA
COOPYXKECHHUH;

CHW)KCHUE YCWIMH, BBI3BAHHBIX HCPABHOMEPHOM OCAAKOHW 4YacTeH COOpPYXECHHH B
CTPOMTEIIBHBIN MTEPHOL;

cobmoieane TpeOyeMON HHTEHCHUBHOCTH pabOT 110 BO3BEACHUIO COOPYKEHUA;

YHU(DUKAIUIO apMOKOHCTPYKLIUMA, ONallyOKH, COOPHEIX 3JIEMEHTOB U T.I1.

6.3 IlocTosiHHBIE ILIBBEI B COOPYXEHHUAX MOTYT BBINONHATHCA CKBO3HBIMU W/IM B BHIE
HaJpe30B 10 TOBEPXHOCTIM, OABEPKEHHBIM 3HAYUTEABHEIM KOJIEOaHUAM TeMIIEpaTyphl.

PaccrosisHne Mexay IOCTOAHHBIMH M BPEMEHHBIMH IIBaMH CJIEAYyEeT Ha3Ha4aTh B
3aBUCUMOCTH OT KJUMATHYECKHX M  TEOJIOTHYECKHX  YCJIOBUH, KOHCTPYKTHBHBIX
0CODEHHOCTEHN COOPYIKEHHH, MOCII€I0BATEALHOCTH IIPOU3BOACTBA pabOT U T.1.

6.4 Jna cOOpHO-MOHOJUTHBIX KOHCTPYKLMH HEOOXOAMMO mpeaycMaTpHUBaTh
MEPOIIPUATHS, OOECHEeUMBalOIIME HAIEKALYI0 CBA3b 10 TOBEPXHOCTAM KOHTAKTa IIPH
OMOHOJIMYUBAHUM KOHCTPYKIIMH,

6.5 Ina yMEHBIICHHUS TEMITIEPATYPHBIX HANPSOKEHHH, a TAK)XKE BIUSIHUA HEPaBHOMEPHBIX
OCaJ0OK OCHOBaHWS MNpH COOTBETCTBYIOIEM OOOCHOBAaHMM JOMYCKACTCS YCTPauBaTh
BPEMEHHbBIE pAaCUIMPEHHBIE IUBBI, 3aMOJHACMbIE OETOHOM (3aMbIKaromwMe OJIOKH) TMocHe
BEIPaBHUBaHUA TEMIEPATyp U CTaOMIM3alHH O0CalOK.

Ha3zHauyeHnue npoaosLHOr0 U NONepevyHoro apMHPOBaAHUA

6.6 B MacCHUBHBIX X€J€300€TOHHBIX 3JIEMEHTaX THIPOTEXHUYECKHUX COOPYKEHHH,
pasMepsl KOTOPBIX NPEBBILAIT TpeOyeMbie N0 pacueTy U Ha3HAYEHBI M0 KOHCTPYKTUBHBIM
WIH TEXHOJOIMYECKUM COOOpa)KeHHAM, a B ODOJENIKaX FHAPOTEXHUYECKHUX TYHHEJIEH — BO
BCEX Ciydasx, MUHUMAJbHBIA NPOLEHT apMUPOBAHUA HE HOPMHPYETCH, U CEYECHHE pabouci
apMaTyphl HA3HAYAECTCS B COOTBETCTBUHU C PACUCTOM,

[Inoimaaes ceyeHust NMpoJOJABHOM apMaTyphl OCTAIBHBIX XKEJIC300€TOHHBIX 3JIEMEHTOB
N0JXHA NpHHUMaThea He MeHee 0,05 % oT monaayn pacyeTHoro ceyeHus O€ToHa.

6.7 PaccrosiHue B CBETY MEXJY apMaTyYpPHBIMHM CTEPXKHSAMHM MO BBICOTE M IIMPHHE
CEeUCHHsI JOJKHO 00CCIeUMBaTh COBMECTHYIO paboTy apMaTyphl ¢ OETOHOM M Ha3HAYaThCH C
Y4€TOM yA0OCTBA YKIAJAKUA U YIUIOTHEHUSL OETOHHOH CMECH.

Pacctosinue B cBeTy MEXIY CTEPXHAMH apMaTyphl Uil HEMACCUBHBIX KOHCTPYKIHMH
cleayeT NPUHUMATH ¢ YYETOM YCJIOBUN UX OSTOHHPOBAHMA.

B MaccHBHBIX Xe1e300€TOHHBIX KOHCTPYKLMAX PACCTOSIHUA B CBETY MEXIY CTEPXKHAMH
paboyeld apMaTyphl 10 LIKPUHE CEYCHUS ONPEAEIANTCS KPYMHOCTBIO 3aOJHUTENS OETOHA,
HO He MeHee 2,5 d, rae d ~ auameTp apMaTypsl.

6.8 TonmuHy 3alIMTHOro cjiog OeTOHA CACAYET IPUHHUMATD!

ISl IMLECBBIX MMOBEPXHOCTEH KOHCTPYKUMH, HE IOJIBEPTAOIIMXCSA HEMOCPEACTBEHHOMY
BO3AECUCTBUIO BOJBI, MAPOB BOIBI WIIM aTMOCHEPHEIX ocankon: He MeHee 30 MM aAns pabodeh
apmatypel ® 20 MM IS pacnpelesIUTEIbHON apMaTypsl B XOMYTOB B 0ankax M IJIATax
BBICOTOM 10 1,5 M, a TaK)Ke B KOJIOHHAX C MEHbIIEN CTOPOHOH 110 1,5 M;

JUIA JTMLIEBBIX MOBEPXHOCTEM KOHCTPYKIMHA U 4acTeH COOPYKEHUH, NOABEPraromAXCH
HEMMOCPEICTBEHHOMY BO3AECHCTBHIO BOJB! (30HBI [TEPEMEHHOI0 FOPU30HTA BOJBI, ITOBEPXHOCTH
BOJOCIUBOB B BOLOCOPOCOB, 00/1eNKH O€3HANOPHBIX TYHHCJICH, IUIUTHI KPEIJIEHUA OTKOCOB
KaHaJIOB M T.I.) B COYETAHHUU ¢ BO3ACHCTBHEM 3aMOPAKUBAHUA—OTTAUBAHUA, KABUTAIMH HIIH
UCTUPAHHUA HAaHOCAMH — He MeHee 60 MM U HE MEHEE JBYX NUaMETPOB CTEPKHEN 151 paboyei
U pacupeneNnuTe/IbHON apMaTypel. OT0 XKe TpeOOBaHHME [OKHO BBINOJIHATHECSA I
KOHCTPYKLIMH U 3JIEMEHTOB COOPYKEHUH, 3alIUTHBIE CIIOM O€TOHA KOTOPBIX CHUCTEMAaTHYCCKH
MMOABEPTAOTCA BO3AECHCTBUIO 1apOB BOKI.
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TonmuHy 3amUTHOTO €109 OETOHA B KEJE300€TOHHBIX KOHCTPYKLMAX MOPCKHX
THAPOTEXHUYECKHUX COOPYXEHUN HEOOXOIUMO NPHHUMATE:

115 pabo4ei apMartypbl CTEPXKHEBOM — He MeHee 60 MMm;

IUIS pacripeaeauTe/IbHON apMaTypbl U XOMYTOB — He MeHee 40 MM.

JIS 3aLUTHBIX cl1oeB OeTOHa JO/DKEH NMPUMEHAThCS OETOH Kjacca No MPOYHOCTH He
Hke B20, mpy 3TOM MOPO30CTOMKOCTHE M BOJIOHENPOHHULIAEMOCTh 3TOr0 GETOHA HOJKHBI
OBITH HE HIDKE NMPEAbABICHHBIX IPOEKTOM K JIMLIEBBIM NOBEPXHOCTAM JAHHBLIX KOHCTPYKLIMHA
WIH YaCTEH COOPYKECHMUS.

4 COOpPHBIX  kele300€TOHHBIX  3JEMEHTOB  3aBOJICKOI0  M3IOTOBJEHHS NpH
[IPUMEHEHNH OE€TOHA KJjacca MO NPOYHOCTH Ha CXaTtue Bl M BellIC TONIMHA 3aIATHOTO
CJ105 MOXET OBITh YMEHbIIEHA HAa 10 MM IIPOTHB YKa3aHHBIX BBHILIE BEIHYHH.

[Ipn skcriryaTauuum xene300€TOHHBIX KOHCTPYKUHMHM B YCIOBUSX arpecCHMBHOH Cpembl
TOJILIMHY 3alUTHOTO ¢J108 HE0OX0AMMO Ha3HayaTh He MeHee 60 MM,

6.9 B HeTpemMHOCTOMKMX XKene300ETOHHBIX INIMTAX M CTEHaxX CEYEHHEM BBHICOTOH

60 cMm u 6osee ¢ koadppuuuentom apmupoBanug u < 0,008 npu HagnexameM 0O00CHOBaHMH
JOMYCKaeTCd  MHOTOPAAHOC  PACIOJOXEHHE  apMaTypbl [0 CEYCHHIO  DJIEMEHTA,
CIOCOOCTBYIOIIEE YMEHBUICHHIO MAaKCHUMaNLHOH LIMPHHBl PACKPHITHS TPEHIMH 110 BBICOTE
CEUYCHHS,

6.10 Ecnn crepxHM apmarypbl pasMeLllamTcs B ABa W 0ojiee psaaa, TO AUAMETPHI
CTEPXKHEH PAJIOB JOKHEI OTAMYATHCA APYT OT Apyra He donee, yeM Ha 40 %.

6.11 W3 ycloBHsA  AOJrOBEYHOCTH  I'MAPOTEXHUUYCCKHUX  COOPYIKEHHH  0Oe3
[IPEABAPUTEALHOIO HANpPXKCHUs JNUaMETpP apMaTyphl cleayer NPUHUMATh s pabo4yen
CTEPKHEBOM apMarTypbl M3 rOpsAYEKaTaHOW crtaju He MeHee 10 MM, mid cniHpaned H I
KapKacoOB H CCTOK BM3aHBIX MJIM M3TOTOBJIEHHBIX C HNPUMEHEHWEM KOHTAKTHOHW CBAapKH — HE
MeHee 6 MM.

.6.12 IIpononpHbie CTEPXKHA PACTAHYTOR M CXKATOW apMaTypb! JHOKHBI OBITH 3aBEACHI
3a HOPMAQILHOE WM HAKIOHHOE K MPOAOJABRHOH OCH DJJIEMEHTa CEYEHHE, [lle OHH HE
TpeOyIOTCH 110 pacyeTy.

6.13 PacnpenenurenbHyl0 apMatypy [UId 3JIEMEHTOB, palOOTalOWIMX B OLHOM
HanpaBJICHUY, CleYyET Ha3HadyaThk B pasmepe He dontee 10 % ot mioiaan paboyen apmaryphl
B MECTE HAUOOJIBILET0 U3rHOaONIEro MOMEHTA.

6.14 Tlpu BBHIMONHCHWH CBApPHLIX COCAWHECHUHW apMaTyphl CIEAYeT BBIMOJHATE
TpeOOBaHUs JICHCTBYIOIIMX HOPMATUBHEIX JOKYMEHTOB.

6.15 B KOHCTpYKUHUAX, pPAaCCYATHIBAEMBIX Ha BBIHOCIMBOCTD, B OTHOM CEYE€HHH JOKHO
CTHIKOBAaThCSA, KaK MNpaBwiIo, He O0olee IIOJOBUHBI CTEPXKHEBOH paCTAHYTOH padodyeH
apMatypsl. IlpuMeHeHne CTBIKOB BHaxJIeCTKy (0e3 CBapKd U CO CBApKOH) Wi pacTAHYTOH
paboyeH apMaTypsl B 3TUX KOHCTPYKLHUAX HE AOMYCKAETCS,

6.16 B u3rubaeMpIx 3jieMeHTax nmpu BeicoTe cedueHus 6osee 700 MM y OOKOBBIX rpaHen
ClIEAyeT YCTAHARJMBATH KOHCTPYKTUBHBIE NIPOJOJIbHBIE CTEPXKHUA. PaccTOsHUE MeXAY HUMU
10 BLICOTE HOMKHO ObITh HE Oojiee 400 MM, muowagb NOMNEPEYHOro CEYCHUA — HE MEHCE
0,1 % or mnomany ceyeHus OE€TOHA, UMEIOILETO pasMep, PaBHBIM TI0 BBICOTE 3JIEMEHTA
PACCTOSHUIO MEXJY STHMHU CTEPKHSAMM, MO IIMPUHE — TIOJIOBUHE IIUPHHBI peOpa 3j1eMEHTa,
HO He Oonee 200 mm.

6.17 Y BCex MOBEPXHOCTEH kKeNe300€TOHHBIX DJEMEHTOB, BOJIU3U KOTOPLIX CTABUTCS
MPOAOJbHAA pacueTHas apMarypa, HeoOXOAuMO TIPeAYyCMATPHBATL TAaKXKE MONECPEYHYIO
apMaTypy, OXBATHIBAIOLLYI KpailHMe mNpodoJIbHbIE CTEpXKHH. PaccrosHue Mexny
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[TONMEPEYHBIMU CTEPKHAMH JOJDKHO ObITH HE Oosiee 500 MM ¥ He Qosiee YABOCHHON IIHPHHEI
TPaHu 2JIEMEHTA.

6.18 Bo BHEIEHTPEHHO CXKAThIX JIMHEHHBIX 3JEMEHTaX, a TaKKe B CXXATOH 30He
N3ru0aeMbIX JJIEMEHTOB [IpU HA/JIMYUMKM YYUTEIBAEMOM B pacHeTe CXaroll NpOoAONEHOH
apMaTyphl HEOOXOAUMO NpenycMaTpUBaTh YCTAHOBKY XOMYTOB,

PaccTosiHue MeXAy XOMYTaMH CJIeyeT MPUHUMATh B Bs3aHBIX Kapkacax He Oonee 15d,
B CBapHbIX — He Oosnee 20d , rae d — HauMEHbILUWNA AUAMETP CXATOU ITPOJOJIbHONH apMaTyphl.
B 06oux cnyuasx pacCTOSHME MEXIY XOMYTaMH A0DkHO ObITE He 6oJ1ee S00 MM,

KoHCTpyKIMs MONEPEYHOR apMaTypsl AOKHA O0ECIEYMBAThH 3aKpEIJICHHE CXKATHIX
[IPOJXOJILHBIX CTEPXKHEN OT OOKOBOTO BHITY4YHBAHHUA B JIIOOOM HaNpaBJICHUM.

B MecTtax CThIKOBKM pabouyed apMmaTypbl BHAaXJIECTKy 0€3 CBapku WM eciu obuiee
HACBIIUECHHUE JJIEMEHTa IPOAOJBHOM apMaTtypoH cocramiser Oonee 3 %, XOMYTBI CAEAyeT
YCTaHaBJIMBAThL Ha paccTosHuu He 0osiee 104 u He donee 300 MM,

B MacCHBHBIX BHEUEHTPEHHO CXATBIX JJIEMEHTAX, pacCUYUTaAHHBIX O€3 ydyeTra CkaTou
apMaTypbl, pacCTOSSHHE MeXIy KOHCTPYKTHUBHBIMHM [IONEPEYHBIMU CBA3AMH (XOMYTaMH)
AOITYCKAETCA YBEIUYMBATD 10 ABYX BBICOT (LIMPHH) 3JIEMEHTA.

6.19 PaccTosiHie MeX/y BEepTHKaJIbHBIMH IMOTIEPEYHBIMHA CTEPXKHAMM B JJIEMEHTaAX, HE
UMEIOILMUX OTOTHYTOM apMaTyphl, M B CIy4asx, KOra IonepedHas apMmarypa tpedyercs o
pacyery, HE0O0XOAUMO IIPUHUMATD!

a) Ha IPUOTIOPHEIX yyacTkaxX (He MeHee 1/4 mposiera) Ipu BHICOTE CEYSHUS MEHee HJTH
paBHOHM 450 MM — He Ooiee /2 U He Oosiee 150 MMm;

IpH BBICOTE ceyeHHUst Oosiee 450 mm — He 6osee //3 u He Gostee 500 mm;

IIpY BBICOTE cedyeHMs, paBHON WM 6ojee 2000 mm, — He Dojiee A/3;

0) Ha OCTaJILHOM 4acTH npoJieta npu BeicoTe cedyeHua 300 — 2000 mMm — He Oornee
(3/4) h n He 6onee 500 mM;

rnpu BeIcOTe ceueHusa 6osee 2000 MM — He Goiee (3/4) & .

6.20 B anemeHTax, paboTarluMX Ha HU3rH0 ¢ KPYUEHHUEM, BSI3aHBIC XOMYTHI JOJKHBI
ObITb 3aMKHYTBIMHM C TIEPEITYCKOM KX KOHLOB Ha 30 IMaMeTpPOB XOMYTOB, & IPU CBApPHBIX
KapKacax BCe TMONepeyHble CTEPXKHU OOOMX HalpaB/JeHUH NOJDKHBI OBITH TPHUBAPEHBI K
YIJIOBBIM NPOAOIBHBIM CTEPXKHAM, 00pa3ys 3aMKHYTBIA KOHTYP.

6.21 OtBepcTuss B KENE300€TOHHBIX UIEMEHTAX cCileayeT paclojarate B IIpeaenax
STYECK apMaTYPHBIX CETOK KM KapKacCoB.

OTBepcTUs ¢ pa3MepaMy, MPEBBILIAIOINIMMU pasMepbl  [4EEeK CETOK, JOJDKHBI
OKaMMJISATbCS JOTOJHHUTEILHOW apMaTypoi. CyMmapHas IUIOMAals €€ CEYSHU NOHKHA OBITh
HE MEHEE CEUEHHMS MPEePBaHHOMW pabouei apMaTyphl TOO XK€ HaIpaBJIeHNH.

6.22 Ilpu DNpPOECKTHPOBAHMHU  CTANCKENECIO0ETOHHBIX KOHCTPYKUMM  HAMJICKUT
obecreunBaTh COBMECTHYIO pabOTy apMaTyphl ¥ cTalbHOU OOJIMIIOBKK. TONMHY 00JIUIOBKH
CIEIyeT NPUHMMATh MHUHHMAJBHOM 110 YCJIOBUSAM MOHTaXa U TpPAaHCHOpTUpOBaHui. B
CTAJICKENE300€TOHHBIX DJEMEHTax Bojonoasoadamero tpakrta ['DC TonmyHA CTalbHOM

OOJIMIIOBKH JOJDKHA NMPUHUMATECA U3 YCIOBUA Ay < A (3aech Ay M A - IJIOMAAR CEYEHUS
COOTBETCTBCHHO CTajibHONW OOJMLIOBKM H CTEPKHEBOH apMarTypbl B pPacye€THOM CEUYCHUM
3JIEMEHTA),

6.23 Apmarypa Xe€jie300€TOHHBIX KOHCTPYKLMHA HOJDKHA MPeAyCMaTpuBATBCA B BUE
apMo(pEpM, apMOTIAKETOB, CBAPHEBIX KapKacoB, CETOK U ITYYHON apMaTypHl.

Tunel apMOKOHCTPYKUHMH C/AEAyeT Ha3HayaTb C YYETOM [IPUHATOrO  Crocoda
pOU3BOACTBA padoT. OHU NOMKHBI 00€CIICYMBATh BO3MOXKHOCTH MEXAHU3UPOBAHHON 1TOJAYHU
OETOHA M TIIATENBHOM ero npopadoTKH.
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YCTaHOBKY apMaTypbl B eJ1€300€TOHHBIX KOHCTPYKUMAX HeOoOXOZMMO IPOU3BOIUTH
HHIyCTPHAJIbHBIMH METOJaMH MpPH MaKCUMAJIbHOH 3KOHOMHH METaJIa Ha KOHCTPYKTHBHEIE
3JIEMEHTHI I 38KpenjieHus ee B 610ke OETOHUPOBaHMS.

YBENMUYCHHE [UIOUaAM  CEUEHUst  apMaTypbl, ONpENeJeHHOH pacyeToM Ha
SKCIUTYaTaUMOHHEIE HArpy3KH, U1 BOCHPHUATHS Harpy30Kk CTPOMTEIBHOIO ITepHoda, Kak
NpaBwilo, HE JOMyCKaeTcs,

6.24 OTKpBITHE TMOBEPXHOCTH OETOHHBIX COOPYXEHUH, HaXOOALIMECS B 30HE
[MEPEMECHHOTO YPOBHS BOJBI U TOABEPraroiMecs BO3ACHCTBHIO OTPULATEIBHEIX TEMIIEPATYD,
a TaKXE€ OTKPHITHIE TIOBEPXHOCTH COODPYKEHHH, BO3BOOMMEIX B YCJIOBHAX XKApKOro CyXOro
KJIHMaTa, JOIyCKaeTcs apMHpoBaTh CeTKaMH M3 apMatypsl Kiacca A-II guamerpom 16 Mwm.
Bo BceX OCTAIBHBIX Cly4asX KOHCTPYKTUBHOE apMMPOBAHWE OTKPBHITHIX IMOBEPXHOCTEH
OETOHHBIX COOPYXKEHHH JOIMYCKaeTCsa TOJBKO IPH CIIEUHaJIbHOM 000CHOBaHUM.

JonoqHuTeIbHbIE  YKA3aHUA N0  KOHCTPYHPOBAHHUIO npeABapPHUTEIbLHO
HANPSKEHHBIX 3JIEMEHTOB

6.25 llpm KOHCTpyupoBaHUM NpeABAPUTENIBHO HAMPAKEHHBIX 3JEMEHTOB CJIEAYET
BBIOJIHATE TpeOOBaHMA [OEHCTBYIOLIMX HOPMATHMBHBIX AOKYMEHTOB Ha MNPOCKTHPOBAHUE
OTACNBHBIX BUIAOB COOpY»eHUHN U TpeboBanus 6.26 — 6.31.

6.26 llpuBapka u npHxBaTka K HATAHYTOW apMmarype Kakux-1ubo peranedl He
JOIMYCKaeTCs.

2TO TpeOOBaHUE HE pACTIPOCTPAHACTCS HA MPUBAPKY HNETalEW K KOHIAM HAIpsAraeMow
apMaTyphl, BRICTYTAKMIMM U3 U3AETIUA, NIOCIIE ITepefady YCHIHN 00xaTtus OeToHa.

6.27 1lpoaoneHYHO HeEHampsAracMyr apMarypy claeayer pacnosarath OJHXE K
Hapy>XHOU TIOBEPXHOCTH 2JJIEMEHTa C TeM, uTOOBI mHolepeyHas apmatypa (XOMYTHI)
OXBaTbIBajia HAlIPATaEMYIO apMaTypy.

6.28 CrepKHEBYI0 HampATacMyK) apMaTypy B peOpPUCTBIX 2JIEMEHTaX CHAEAyeT
pacrojarars o OCH Kax1oro pedpa 3j1eMeHTa Ui CHMMETPUYHO €H.

6.29 CoenuHeHue MO JJHHE 3arOTOBOK apMAaTYpPHBIX CTEPXKHEH M3 ropsyckaraHoH
cTaju nepuonuyeckoro npoduns guamerpoMm 10 MM U Oonee, kak TMpaBulio, CIEQyeT
MTPOU3BOANUTE KOHTAKTHON CTHIKOBOH CBApKOM.

[Ipu orcyrcTBUM 00OpyAOBaHMS 711 KOHTAKTHOW CBapKHU [OONYCKAECTCA NPUMEHATEH
nyroeyr cBapky. Crepxxuu apmaTyphl knacca A-IIIB HeoOXonumo cBapuBaTh A0 BBITSKKH.
CeapHblC CTBIKM PACTAHYTBIX CTEPXKHEH HE PEKOMEHAYETCA pacrnojarate B MECTax
HauOOJILIUUX YCUTTHH.

6.30 V koHILIOB npeaBapHTEIbHO HAMNPSIKEHHBIX J1€MEHTOB JOJDKHA OBITE YCTaHOBJICHA
NOTIONIHUTEIbHAs MOIepeyHas apMarypa (CBapHbI€ CETKH, OXBATHIBANOIIHUE BCE IPOJOJLHBIC
CTEPXKHH apMaTypbl, XOMYTHl ¥ T.N. ¢ mwaroM 5—10 cMm) Ha mnuHe yyactka He menee 60 %
30HBI NTCPEAAYH HaNpsHKEHUHN B HE MeHee 20 CM.

Ecnu Hanpsraemas npoAoJibHAaf apmarypa y TOpPLOB OJJIEMEHTa pacriojaracTcs
COCPENOTOYCHHO Y BepXHeW WM HIpKHEH IpaHd, TO HA KOHLIEBBIX y4YacTKax HEOOXO0IHUMO
npeayCcMaTpUBaTh MONEPEeYHYI0 apMarTypy (HE YYUTHIBAEMYIO B pacyeTe Ha NONEPEYHBIC
CUJIBI).

CyMMapHas oAb NONEPEeYHOr apMaTypsl A0JDKHA Ha3HAYaThCs TakOM, YTOOB! 3Ta
apMaTypa MOIJIa BOCIPHHATH B KOHCTPYKLMSAX, HE PacCCUMTHIBAEMbIX Ha BBIHOCJIMBOCTS,
20 %, a B KOHCTPYKUMAX, PACCYMTBHIBAEMEIX Ha BBRIHOCIUBOCTb, 30 % yCWIMs HATDKCHHUSA B
MPOJAOJLHONA HampAracMoi apmarype, KoTopas pacrioyiokeHa y OJHOM TIpaHHM CUCHUd, C
Y4eTOM NEPBLIX MOTEPE.
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CyMMapHylo TUIOILadb CeYEHUs JOMOJHHTEBHOMN MONEPEYHON apMaTyphl HEOOX0AHUMO
ONpeacaaTh N0 GOpMyJIaM:
IJIt KOHCTPYKLNH, HE paCCUMTHIBAEMBIX Ha BBIHOC/IMBOCTS.

Ay ad = 0; Z(Gsp / st) A.S‘p ) (20)
IJ1s1 KOHCTPYKUMH, pPACCUNTHIBAEMEIX Ha BHIHOCIIUBOCTD!
Asw,ad = 0?3(05‘;? /st) A.S‘p ; (21)
rae O;, — HpeaBapHTENbHOE HANPMKECHUE B apMaType C YUETOM IMEPBBIX NOTEPD;
Asp — HanOonsliag KU3 IUIOLANAEH CEYECHHSA HAmpsAraeéMoH NpOAOJBHON apMaTyphl,

paclioIOEeHHOW BHYTPU XOMYTOB Y OZHOH I'PaHU CEYEHUH.
6.31 JIOnoOJHUTENbHYIO TMOIEPEYHYI0 apMaTypy pPEKOMEHIYETCS TpEeayCMaTpUBaTh
B BHJI€ CBAPHBIX 3aMKHYTBIX XOMYTOB M3 apMaTypHoH cTaiu knaccos A-I1 mim A-IIL
Ecau U3 ycClIOBUsS ONHpaHud DJIEMEHTa Ha €ro KOHLUEBOM Y4YacCTKE YCTaHABJIUBAKOT

CTAJIBHYIO OHIOPHYIO IUIMTY, TO AOINOAHUTENBHYIO MONEPEYHYIO apMaTypy CIEAYET COCAUHATD
C HCH CBapKoOH,

7 OcHoBHBIE pacyeTHbIE MOJIOKEHUS

7.1 PacueTnl O€TOHHBLIX M KEA€300CTOHHBIX KOHCTPYKUMU HEOOX0AUMMO MPOU3BOLUTH
[0 METOAY peneIbHBIX cocTosiHUM B cootBeTcTBUM ¢ CII 58.13330.

beTOHHBIE M Kene300CTOHHBIE KOHCTPYKLIMHU JIOJDKHBI YAOBJCTBOPATh TpeOOBaHUAIM
pacyeTra Mo IMpeAeibHBIM COCTOSHUSAM NEPBOH TPYMMBI TPH BCEX COYETAHUAX HArpy30K
U BO3JCHCTBUHM, a 10 MPEACIBHBIM COCTOSHHMSM BTOPOHM TIpPYyINbl — TOJBKO IPH OCHOBHOM
COYCTAHHUH Harpy3OK ¥ BO3JACHCTBHUH.

Pacuer no npeneabHBIM COCTOAHUSAM, KaK TPABUIIO, CIEAYET NMPOHU3BOAUTH IJII BCEX
CTaJIUH BO3BEHNEHUA, TPAHCITIOPTUPOBAHUS, MOHTAXKA M SKCILTyaTallM¥ KOHCTPYKIUH.

7.2 beTOHHBIE KOHCTPYKUMH HEODXOAMMO PacCYUTHIBATD:

0 MpEe/bHBIM COCTOSSHMSAM II€PBOM TIPYNIBI — [0 HNPOYHOCTH C THNPOBEPKOH
yCTOWYUBOCTH NMOJIOKEHHUS 1 GOPMBI KOHCTPYKIMH B COOTBETCTBUM C pa3eiioM §;

[10 [PENCIBbHBIM COCTOSHHAM BTOPOM rpynmbl — IO 00pa3oBaHUIO TPEHIMH — B
COOTBETCTBUH C paszaenamu 9 u 10.

Kene300eTOHHbIE U CTAIeXeIC300€TOHHBIE KOHCTPYKILIMH ClleAyeT PaCCHUTRIBATD:

[0 NpEACHbHLIM COCTOSHMAM IEPBOH TIPYINbl — IO TIPOYHOCTH ¢ HPOBEPKOH
YCTOWYHMBOCTY NMOJIOKEHUS U GOPMBI KOHCTPYKUMH M 110 BBIHOCIMBOCTU MPU MHOTOKPATHO
MTOBTOPSIOILEHCA HAaI'Py3KE B COOTBETCTBUM C Pa3fesioM &;

10 NpefeNbHbIM COCTOAHHAM BTOPOH Tpyriel — 110 OOpa3oBaHHIO TPEHIHH B TEX
Ciydasx, KOrjaa Mo ycJaOBUsIM HOPMAaJIbHOM JKCIIyaTaUMH COOPYKEHUS HE NONYCKAeTCA HX
oOpa3oBaHue (TPEIMHOCTOMKYE KOHCTPYKLIAW) WIM NG OTPAHHYEHHUIO BETUYUHBI PACKPLITUSA
TpEIUH (HETPCIIMHOCTONKHE KOHCTPYKLMH) M MO AedopMauUaAM B TeX Cly4asx, Korzia
BCIMYWHA [EPEMEIIEHHN MOXET OIpPaHUYHUTH BO3MOXHOCTE HOPMAIBHOH 3JKCIJIyaTaluu
KOHCTPYKUMHU WIM HaXOJAIMUXCSA HA HEl MEXAaHU3MOB B COOTBETCTBUM ¢ pa3aeinoM 9.

[Ipy  HOpOEKTUPOBAHHH  CTANICKENE3Q0ETOHHBIX  KOHCTPYKLUMH  AONOJHUTEJBHO
HEOOXOAMMO PACCYMUTBIBATH MNPOYHOCTE METANHYECKOW OOJHMUOBKM Ha  ASHCTBUE
TPAHCIIOPTHBIX, MOHTaXXHBIX M CTPOUTECIABHBIX HArpy3ok (B COOTBETCTBMH CO CIEUMATbHO
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pa3pabOTaHHBIMHM TEXHHYECKHUMH YCJIOBHAMH) M aHKEpoB, o0eCrneurBalOLIMX COBMECTHYIO
paboTy JIMCTOBOH apMaTypbl U HETOHA,

7.3 COOpPHO-MOHOIUTHEIE KOHCTPYKLIMH, @ TaKKe KOHCTPYKLHHU C Hecyuiel apMaTypoi
HaJUIEXKHT pacCYUTRIBATh A8 ABYX CTAOUH paOOThl KOHCTPYKLHHU:

10 NMpHOOpeTreHUss OEeTOHOM, YJIOXKEHHBIM HAa MECT€ HCIIOJb30BAHHUA KOHCTPYKLIVH,
3a/lJaHHOM TIPOYHOCTH — Ha AeicTBHe COOCTBEHHOrO Beca 3TOoro 0€TOHa U ApYruX Harpysok,
ACHCTBYIOLIMX Ha JAHHOM 3Talle¢ BO3BEACHUS COOPYKEHUS;

[ocCjie NMpHOOpeTeHua OCTOHOM, YJIOKEHHBIM Ha MECTE MCIOJb30BaHHA KOHCTPYKIHH,
3aJaHHOH MPOYHOCTY — Ha HATPY3KH, JAEHCTBYIOLUME TpPH IKCILUTyaTaUUH KOHCTPYKIIWH,
BKJIrOYasi COOCTBEHHBIH Bec.

Pacuer Ha nmpouyHOCTHP NPOM3BOAMTCA Ha PAcCUETHBIC HArpy3Kd pasgenbHO [0 IBYM
rpynnam 0e3 CyMMUPOBAHUS YCUIHHA U HANPSIKSHUH.

7.4 Ons coopyxennii I u Il xnaccoB, 3aaHKEpEHHBIX B OCHOBAHHE, HApiAy ¢ PacueTOM
KOHCTPYKUMH CleayeT MPOU3BOAUTE 3KCNEPUMEHTAbHBIC MCCIEA0BAHUA I ONpEeACACHUS
HECYIEH CITIOCOOHOCTH aHKEPHBIX YCTPOHCTB, peslaKCalluid HaIpsXKeHUH B O€TOHE, CKaJIbHOM
OCHOBaHHHU U aHKepax. Heobxonumo npegycMaTpyUBaTh MEPONPUATUS O 3aMMTE AHKEPOB OT
KOPPO3HH,

Ui npenBapUTeNbHO HANPSOHKEHHBIX KOHCTPYKUMM PEKOMEHAYETCA B [POEKTE
peayCMaTpUBaThL BO3MOXXHOCTh MOBTOPHOTO HATSKEHUS AHKEPOB HMIIM UX 3aMEHBI, a TAKXKe
IPOBEACHUE KOHTPOJILHBIX HAONIOICHHUH 38 COCTOSIHUEM aHKEPOB B OETOHE,

7.5 Ilpu pacuere >71€MEHTOB COOpPHBIX KOHCTPYKLIMHA HA YCHJIMSA, BO3HHMKAIOUIUE TIPH
noagbeMe, TPAHCNOPTUPOBAHWKM M MOHTAXe, HArpy3ky OT COOCTBEHHOI0 Beca 3JIEMEHTA
cJIeyeT BBOAHMTD B pacueT ¢ KO3 PUUUEHTaMU TUHAMHUYHOCTH.

7.6 Cr1oc00 O1eHKH MPOYHOCTH H TPELIUMHOCTOMKOCTH OETOHHBIX U XKeNe300€TOHHBIX
3JIEMEHTOB (110 YCUIHUAM WM 110 HANPHKEHUSIM) ONpEeenseTcs COOTHOILEHHEM UX Pa3MeEpOB.
B tabnune 19 npuseaeHa kinaccupUKalUs 3JIEMEHTOB U CIOCOOB!I OLEHKW HACTYIUIEHUA HX
NpeAeAbHBIX COCTOSTHHU B 3aBUCUMOCTH OT COOTHOMICHUS UX pa3sMepOB.

7.7 llpn nposepxe HecymieH cnocOOHOCTM M MNPUINOAHOCTH K HOPMalbHOH
SKCILIyaTalli¥ COOPYXXEHMS BHYTPEHHHE YCWIMA (M3rudaroliye U KpyTAilMe MOMEHTEI,
HOPMAJIBHBIE M TIEPEPE3LIBAIOMINE CHIIBI), HANPSDKCHUA, INEPEMEILEHUS U YIJIBl IMOBOPOTa
CACAYET ONpenensTb, KaK MNpaBWiIo, ¢ YYETOM HEYHOpyroro MNOBEeAEeHUs KOHCTPYKIIMH,
00YC/IOBJIEHHOTO  TPEeIMMHOOOpa3oBaHHEM M TOA3Yy4YeCcTb0  OE€TOHA,  HETHHECHHOH
3aBUCUMOCTBIO MEXYy HanpsOHKEHHUAMH U AePopMaLMAMH MaTEpPHaNOB, a8 TAKXKE C YYETOM
110CJIEA0BATEIBHOCTHA BO3BEACHUSA U HAIPYIKECHUS COOPYIKEHUA.

JlonyckaeTcs YyCWIMA M HalnpsKeHHs B CEYCHUAX OJJIEMEHTOB OIpPEAEHsTh B
[IPEATNIONOXKEHUN ypyroi paboThl KOHCTPYKLUY B TE€X CJIy4yasX, KOrjaa pacyeT BBIMOJIHAETCH
Ha NPeOBapUTENIbHON CTaAAUH NMPOESKTHPOBAHUA COOPYIKEHHUA.

7.8 Tlpu onpeneneHuH JIHHEHHBIX MEpEeMEUIEHWH U YTIOB MOBOpPOTa HEOOXOAMMO
VUUTHIBATE U3MEHEHHE KECTKOCTH CEUEHMH B pe3yabTaTe TPEeWMHO0Opa3oBaHHA B OCTOHE.
Y CnoBUA TpemMHOOOpa3oBaHHA CleayeT NpUHUMATh B COOTBETCTBUH C pasfaenom 9.

B craruuecku HEONMPEHEIMUMBIX CTEPXHEBBIX KOHCTPYKLHAX, TOHKHX IUIMTaX U apKax
BHYTPEHHHE YCHIIMA M TIEPEMELICHHS CJICAYeT ONpeleNiTh METOJaMW CTPOMTENbHOH
MEXAaHUKH C Y4YeTOM, KaK TMpaBHIO, HEynpyrou padorel, OOYCJIOBJICHHOH H3MEHEHHEM
KECTKOCTU CEUEHUH B pe3y/IbTaTe TPEILMHOOOpa3oBaHusa B OCTOHE.

7.9 Tlpu oueHKe NPOYHOCTH W TPEHIMHOCTOMKOCTH DJNEMEHTOB (DalKH-CTEHKH,
KOHCOJIbHBIE CTEHKH, TOJICTHIE apku H TpyObl U OOBEMHBIE JJIEMEHTBI) TOCIEAHHE
ONPEACAAIOTCA METOAAMHU TEOPUH YIIPYTOCTH.
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7.10 TlpoBepKy NpPOYHOCTH ¥ TPEIIMHOCTOMKOCTH KOPOTKMX O0ajllok M KOHCOJIEH,

TOJICTHIX IJTUT M apOK CpeJHEH TOJIIHHBI JONMYCKaeTcd NPOH3BOIHTEL KaK 10 HANPSHKCHUAM,
TaK ¥ 10 ycriuaM, HanpsokeHust B paCUeTHBIX CEYEHHUAX JIEMEHTA OIPEACIATCS METOAAMHU

reopun ynpyroctu (cM. 7.7), a ycuiausg -~ MO BeIMYHMHAM PaBHOJCHCTBYIOLIMX OITIOP
HanpxeHuit B ceuenun: N = D — Z; M = Dz (3nece D M £ — PaBHOAEHCTBYIOLUHME INIOP
CKMMAIOILHX U PACTATHBAOIUMX HANPSKECHUH; Z — [1J1€40 Napbl BHYTPEHHUX CUII).

7.11 TIlnurdele 30eMEHTBI KOHCOJBHOIO THMA WM OIMHUPAIIMEcs 10  ABYM

MPOTHBOMNOJIOXHBIM CTOPOHAM, Harpy3ka o LUIMpWHE KOTOPBIX pacnpe/iefieHa paBHOMEPHO,
PACCUYMUTBHIBAKOTCH IO NPOYHOCTU W TPEIIMHOCTOMKOCTH AHAJIOIMYHO KOHCOJIBHBIM WIIH

OanouHBIM 3JeMeHTaM. PacuyeThl B 3TOM CJIydae MPOU3BOJATCA M yHacTKa TUIHTH
CAMHUYIHOU LIHPUHEL.

Tadbnuna 19
No OTtHolueHue ) Criocob OLIEHKH HACTYTUIEHHS i
- 1'1‘ PasMEPOB HauMeHOBaHHE JIEMEHTA IPEACNBHOrO COCTOSIHUSA
o JIEMEHTA - , [0 YCHAHAM I [10 HANPSDKEHUAM
A. bajioyHBIe KOHCTPYKIIMH — b < 3 A
] !/ h > 6 CTepXHEBOM d1eMEHT — Oanka + ~
C3<I/h<6 KopoTkas Oasika + +
3 1/ h<3 BaJlKa-CTeHKa - + ]
} — S [ —— e e ——— e ——— et e S E————— ]
b. Koaconmme KOHCTPYKIIHH — b < <3h
e e e . Fr—rr—r—t i e e e e ——— et . it ormtre— st e - e
4 /h2>3 CTep}I{HeBOH 31IEMEHT — KOHCOMb + _
| — -—_ e SO UNIEEEE M
S | I,S5<LI/h< KOpOTKaH KOHCOJIb + +
- e Stm—— RPN | st e e e 1+ - T
6 [/ h<1, KOHCOHLH&H CTEHKa ~ +
| B. [TnuTHble KOHCTPYKUHH — b >3h
7 a/hz6 IToHkas nMTa + -
o e ————————— e
8 3<a/h<6 |Toacras rmmra + | +
3 — SE——— SUR— — - e I ——
9 a/h<3 O6BEMHBIH 3EMEHT -
r. Apquble 5 KOHblleBI:Ie KOHCTPYKUHH
10} ¢/R<0,1 ToHkas apKa, KOJIbLO + ~
| 11 | 0,1<¢/R <0,25 ﬁpka KOJIBLIO CpeHed TOMIIMHE] | + |
e it rr————— e e e e e e e e e e
—T-—-
12 t/R>0,25 Toncras apka, KolIbLO - +
[IlpuMeyanue - B TalMUUE NIPUHATH CIeAYIOLHe 0003HAYEHUS:
[ — pivHa (1mpodieT) GanKy WM KOHCOJIH;
b 1 h — COOTBETCTBEHHO IUHPHHA U BHICOTA MONEPEYHOTO CCUCHUA JJIEMEHTA,
a — JJITAHA MEHBLICH CTOPOHBI TUINTE,
! [ — TOJUIMHA apKH, CTEHKU KOJIBLR, r
R ~ pagHlyc OCEBOM JTHHUM apKH, KOJIBLIA.
— — N — e mpremeremen. e —

— -
T— g y rengiepeinlaesb i T

7.12 BenuuuHy npoTHBOAABACHHS BOJBI B PACUETHBIX CEYEHMSIX DJJIEMEHTOB CIAEAYET

ONPENENATh ¢ YYETOM YCI0BHH paboThl KOHCTPYKLMM B 3KCIUTYaTAlMOHHBIN IIEPUOL, & TAKXKE
C YY4€TOM KOHCTPYKTHUBHAIX H TEXHOJIOTOYECKUX MEPONPUATHH, YKA3aHHEIX B 4.7.
B 3neMeHTaX MAacCHBHBIX HANOPHEIX OETOHHBIX U KENe300€TOHHBIX KOHCTPYKIIMi

THAPOTEXHUYECKUX COODPYIKESHHH IIPOTHBOJABICHHE BOAB! HEOOXOAMMO YYHTBHIBATh KakK
00BEMBYIO CUTY U onpeaesTs o CIT1 40.13330.
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B CTep)KHEBBIX U ILTUTHBIX 3JIEMEHTAX MPOTUBOIABIIEHHE BOAB! CAEAYET YUUTHIBATH KaK
PaCTArMBAKILYI0 CHITY, MPHIOKEHHYIO B PACCMATPUBAEMOM PACUYETHOM CEUYCHUM, MPH ITOM
00OBEMHBIHN BEC MaTepHraia NpuH1UMaeTcs 0e3 yyera B3BELLIHBAHHMS.

[IpoTuBOAaBIEHHE BOABI CCAYET YYHTHIBATh KaK IPH pacyeTe CeYEHMM, COBIIaAAOIIMX
CO IBaMU OETOHUPOBAHHSA, TAK H MOHOJIMTHBIX CEUEHMH.

7.13 Ycunve npoTHBOJABIACHUN B DPAacHETHHIX CEYEHUAX HAIOPHBIX CTEPKHEBHIX,
MUVIATHBIX, aPOYHBIX M KOJIBLIEBBIX 3JIEMEHTOB CJIEAYET NPUHAMATE PABHBIM IJIOLIANH SITIOPH]
HaNpsDKEHUH, 00YCIIOBIEHHBIX BO3ACHCTBUEM IPOTUBOJABICHUS. YKa3aHHbIE HANPSHKEHUS B

OTHEIBHBIX TOYKAX CEYECHUs NPHHHUMAIOTCA pPaBHBIMHU pOygp, TIE p — HWHTEHCHBHOCTE

TUIPOCTATHYECKOTO NaBJICHHS, Cl2p — KOIDPULIMEHT 3 PEKTUBHOH LIOWIAIHA
[MPOTHBOABJICHHS B OETOHE.

JIig TpEeUMHOCTOMKHX 2JIEMEHTOB CleayeT NMPUHHMATH JIMHEHHBIH 3aKOH H3MEHEHUS
UHTECHCUBHOCTH THAPOCTATHYECKOTO AABJIEHHS BOABI OT BEIMYHUHEBl JaBJICHUA Ha HANOPHOH
(BEPXOBOM) rpaHy A0 BEJUYMHB AABJICHUSA HA HU30BOM I'PaHM.

1 HETPEUWMHOCTONKHX 3JIEMEHTOB JTHHEHHBIM 3aKOH U3MEHEHHS THMAPOCTATHYECKOTO
NABJICHHUA ClEeXyeT NPUHUMATh TOJBKO B MpEAciax CXaToM 30HBI ceyenusa. B rnipejenax

TPELUHH NPHHUMAETCst PaBHOMEPHOE NABAEHUE, ONpeAensieMoe 3ariy0JeHUEeM TPELIMH 10/
YPOBEHb BOJBL.

Koa¢p¢uuuenTs! 3pOEeXTUBHON MIOWIANH IIPOTUBOJABICHHUS Oy 11 coopykeHui I u 11
KJIACCOB CJIEAYET ONpEAeniATh Ha OCHOBAHWU IKCIIEPUMEHTANIBHBIX HCCIEAOBHUMA C YYETOM
[MPOTUBOPUABTPALIUOHHBIX YCTPOHCTB,

Ilpy oTCyTCTBUM JAaHHBIX JKCHEPUMEHTAJIBHBIX HCCIENOBAaHHH B  CEYEHHUAX
M3rH0aeMBbIX, BHELICHTPEHHO CXKAThIX M BHEUEHTPEHHO PACTAHYTBIX 3JIEMEHTOB IOMYCKACTCH
[IPHHUMATD CICAYIOLHE 3HAUYCHUSA Oy,

1,0 — B paCTAHYTOH 30HE CEYCHHUI U B 30HE PaCTIPOCTPAHEHUS TPEIIIUH;

0 — B CXaTOH 30HE CEYEHUMN 3JIEMEHTOB.

BricoTa cxaToi 30HbI O€TOHA OnpenenseTcs UCX0Ad U3 TUIOTE3h! IUIOCKHX ceueHHH. B
HETPELIMHOCTOMKUX 3jicMeHTaX paboTa pacTiHyToro OeToHa HE YYUTHIBaercs, a (opma
3MIOPHI HANPSKEHUH OETOHA B C)KAaTOM 30HE CEUCHUS IIPHHUMAECTCS TPEYTOJIbHOH.

Bua BanpskeHHOTO COCTOAHHS CEUYEHHMSA TPU  ONpPEACICHUH JOIOJHHUTEIBHBIX
HaNpPsOKCHUH YCTAHABAMBASTCS MCXOAs M3 THIOTE3b! NUIIOCKUX CEYEHHUH TpHU ACHCTBHM BCEX
Harpy3ok 0€3 y4eTa CHJIbl IPOTHBOAABIICHMUS.

7.14 Tlpym pacuere 31€MEHTOB OETOHHBIX M KEJIE300€TOHHBIX KOHCTPYKUHH
TUAPOTEXHUYECKUX COOPYXKEHHH JOMycKaeTcs IpH CIIELHaJbHOM OOOCHOBAHHM Y4MTbIBATH
NOMOJHUTEABHBIC CBA3W CTPOUTEABHOrO [E€PUOJA, HOCAUME [MOCTOAHHBIM XapakTep
(3¢TaKajibl, Na30BbIE KOHCTPYKLUMH, OaJIKi NOAKPAHOBRIX MMYyTEH, AONOJHHUTEIbHAA apMaTypa
J151 IPOU3BOJCTBA padoT | T.IL.).

7.15 PacueThl 3neMeHTOB OETOHHEBIX ¥ ejJe€300€TOHHBIX KOHCTPYKLUHMH, NOJIeKAIHUX
YCHICHUIO, TP HUX PEMOHTE MW PEKOHCTPYKLHMH, CJAEAYET TIPOBOJAUTL C Y4ETOM
daKTHYECKHUX KJIaccoB O€TOHA, HamnpsKeHUH B O€TOHE M apMarype, MMEBIIMX MECTO K
MOMEHTY Hauajia peKOHCTPYKLMH, U quarpaMM AepopMHUpOBaHUA OETOHA M apMaTyPphl.

7.16 Ilpu NpOEKTUPOBAHUM T'UAPOTEXHUYECKHX COOPYXEHHWH pacyeThl, KOTOpPbIE HE
pPErIaMEHTUPOBAHbl HACTOSILMMM HOPMAMH (pacueThi MNpEeABAPHUTEIBbHO HAIPSIKEHHBIX
KOHCTPYKIIMM, pacueT CCYeHMi B o00leM cjaydae, B TOM YHCJIE€ pac4eT Ha KOCOC
BHEIIEHTPEHHOE CXaTHe M KOCOW M3rub, pacyeT KOPOTKHX KOHCOJICH, pacyeT Ha
[POJABIHBAHHE H OTPBIB, pacueT 3aKJIaJHbIX JETAJIEeH U [p.), peKOMEHAYETCS BBIIOMHATEH 110
YKa3aHHMAM JEeHCTBYIOLUMX HOPMATHBHBIX JOKYMEHTOB. IIpH 3TOM HEOOXOAMMO YYHTBIBATH
KO3 QHULIMEHTH, ITIPUHATHIE B HACTOAIUX HOpMax.
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7.17 PacueT 31€MEHTOB KOHCTPYKLHMA Ha BRIHOCJHBOCTh HEOOXOOUMO TMPOH3BOAHUTE
NpY 4MC/le LMKIOB M3MeHeHHs Harpysku 2-10° u Gomee 3a Bech pacyeTHbIff CpOK
IKCIIyaTalld COOPYKEHUA (Hampumep, MPOTOUHBIE YACTH THApOarperarosB, BOAOCOpPOCHI,
XTI BOA0604, TOAreHepaTOPHbIe KOHCTPYKLMH M AD.).

8 PacueTnl 3j1eMeHTOB O€TOHHBIX ¥ XKejI1€300€TOHHLIX KOHCTPYKLUHMH Ha
MPOYHOCTH M BBIHOCIUBOCTD

Pacuer 0eTOHHBIX 3J1IEMEHTOB HA IPOYHOCTD

8.1 Pacuer npoyHOCTM 3JEMEHTOB, YCJIOBHS, HACTYIUICHUA MPECACNIbHEIX COCTOSHHUH
KOTOpPBIX BBIpa)karOTCs uepe3 ycuuus (Tabamua 19), caenyeT NPOU3BOAUTL JJisi CEUCHHH,
HOPMAJIBHBIX K MX NIPOJOJBHOH OCH, B COOTBETCTBUH ¢ YKAa3aHUSIMU JAaHHOIO I10Apa3aena.

Pacuetnl mnpoO4HOCTH 2JIEMEHTOB, B KOTOPBIX YCJIOBHS HACTYIUICHHS MPEACIBHOIO
COCTOSIHUS HE MOTYT OBbITH BBIPAXXCHBI YEPE3 YCUIHA B CCUEHMAX, CAEAYET BBIMOJHATH IJIA
I0IIAA0K JICHCTBUA IJIaBHBIX HampskeHU# (Tabauua 19) B COOTBETCTBUM C yKa3aHUAMU
AAHHOTO Topa3jea.

8.2 BHEUEHTPEHHO CXAThIE€ IJIEMEHTBl, B KOTOPBIX I10 YCJIOBHMSM JIKCILTyaTaluu
ONyCKaeTesi o0pazoBaHUE TPEIHWH, PACCUUTBHIBAIOTCA 0€3 y4yeTa CONpOTHBIEHHMS O€ToHa
PACTAHYTOH 30HBI CEYEHHS.

Bce m3rnbaemele 27eMEHTHI, @ TAK)KE BHELICHTPEHHO CXKAThI€ JJIEMEHTEI, B KOTOPBIX 110
YCJIOBHSIM 3KCILJTyaTalMM HE MOMycKaeTcs 00pa3oBaHUE TPELMH, PACCUMTBIBAIOTCA ¢ YUETOM
COMPOTHUBJICHUS OETOHA PACTHKEHHUIO.

8.3 BeTOHHbIE KOHCTPYKLUMH, MPOYHOCTh KOTOPhIX ONPEAEAeTCS MPOYHOCTbI OeTOHA
PACTAHYTOX 30HBI CEYEHMS, AONYCKAeTCAd TNPUMEHATH B TOM CIydae, €ciii o0pa3oBaHHUE
TPELIMH B HMX HE MPUBOOUT K pPa3pyIIEHUIO, K HEAOMYCTHMBIM AeQOpMalMiIM HIH K
HAPYUIEHHO BOAOHENPOHMLIAEMOCTH KOHCTPYKUMH. [Ipyn 3toM pomkHa OBITE MpoBeacHa
IPOBEPKA TPEIIMHOCTOMKOCTH 3JIEMEHTOB TaKUX KOHCTPYKLUMH C YYETOM TEMIIEpAaTYpPHO-
BJIAXKHOCTHBIX BO3JIEHCTBHH B COOTBETCTBUM ¢ TpeOoBaHUAMU paszjena 10.

8.4 Pacuer OeTOHHBIX H3rHOAEMBIX JJEMEHTOB CUMMETPHUUYHBIX OTHOCHTEIBHO
[UIOCKOCTH JEHCTBUS HATrPy3KH, YCJIOBHUs, HACTYIUIEHHUS HPENEIbHOr0 COCTOSHHUSA KOTOPBIX
BLIPAXAIOTCA Yyepe3 YCHIIN, HE0OX0AUMO MPOU3BOAUTE MO (GOpPMYJIE

YieYnM SYcYp B Wy s (22)

e Yie , Yn— KOO @uLMenTsl, npuHuMaeMsle no CII 58.13330;
Yo — KOIPOUUHUEHT  YCAOBHMHM  paboOTbl  COOPYXEHMUA,
IIPUHUMAEMBIM 110 CTPOUTEHBHBIM  HOPMaM W
paBujaM Ha IPOEKTUPOBAHUE OTACNIbLHBIX BUIOB
TUAPOTEXHHUYECKUX COOPYKEHHUH;
Yo=Yl " Yb2 " Y63 ' Yba ' Y13 Vb4 * Yb1s — KOIDDULMEHTHI YCJIOBUH paloThI OeToHa,
[IpUHAMaeMBbIe 110 Tabnuie 3;
Rp; — pacueTHOE cCOnpOTHB/ICHUE OeTOHA HAa pacTHKECHHE,
W,— MOMEHT CONPOTHUBJICHUS [UIsI PACTAHYTOH TrpaHH
CEYCHUS, ONPEAETAEMBIN B IPEANONOXKEHNH YIIPYTOH
paboTsl OeToHA.,
8.0 BHELEHTpeHHO CXaThle JIJIEMEHTBl OCTOHHBIX KOHCTPYKUMH, CHMMETPHUYHBIE
OTHOCHTEJIBHO JEVCTBUS Harpy3ky, YCJIOBUS HACTYIJICHUS NPENCIBHOTO COCTOSIHUS KOTOPHIX
BRIPAXAIOTCA 4Yepe3 YCUIHMs, CIACAYET PACCUMTHIBATH B IPEATIONIOKEHUU Yynpyroul padoTsl
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OetoHa (puUCYHOK 1) W3 yclnoBMS OrpaHMYCHHS BEAMUYMHBI KPaEBBIX CKHUMAIOUINX H
pPacTArMBAIOLUIKMX HAIPAKEHUH N0 CIEAYIOIMM POpMYIIaM.
[Ipm pacuere Ge3 ydera cormpoTHBIEHNUA OETOHA PACTAHYTOH 30HBI:

YicYnOb = 9V p s (23)
rae  op — KpaeBoe CKUMAIOLIEE HanpsKEeHHeE;
¢ — KOI(POHUUMEHT, YYWTBIBAIOLWMH BIUAHME T'MOKOCTH  DJIEMEHTOB W

NMpUHUMaEMBIH 110 Tadnuue 20;
Yo = Vb1 " Yb2 " Yb14 " YbisS,

Ry — pacyeTHoe CONpOTHBIEHHE OETOHA Ha CXKATHE,
Tabnuma 20
e — - S —
lo/ b lo/r
| JUIA CEUEHUS AAA CEYEHHUA [IPOU3BOJILHON Kos@gduuueHt ¢
HMPAMOYTOJBHON (HPOPMB] CUMMETPUYHON (OPMBI
| Ho 4 Jlo 14 1,0
6 21 0,96
3 28 0,91
10 35 0,86 )
[Ipumedanne - O6o3HaucHUA, NpUHATHIC B TAbnMue: /[, — pacyeTHas JAJIMHA JJIEMCHTA;, b —
HaMEHBLIIMHU pa3Mep NPAMOYTOJIBHOIO CEYEHMS, ¥ — HAUMEHBIINH PagHyC UHEPLIUH CCUCHUA. |

RN

N
AN

N

'y

iy
>

a — 0e3 yuera CONPOTUBJICHUA OETOHA PACTAHYTOH 30HBI,
6 — C y4eTOM CONpOTHBJICHUS OETOHA PACTIHYTOH 30HBI

Pucynok 1 - Cxema ycuiinii 4 5nopa HanpsikeHUH B ce4eHNH, HOPMAJIbHOM
K TIPO0JAbHOH OCH BHELIGHTPEHHO C/KATOro 0€TOHHOIO 3J1eMEeHTA
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[TpAMOYTOJIbHBIE CEUEHMS PACCYHTRIBAIOTCA 110 YOPMY.Ie
Yie¥ oV S 157, 7,005 -M)R, F, (24)

rae  F=bh— mowaap MONepeyHoro ceveHus 3JIEMECHTa,

N = ep/ h — OTHOCUTEJBHBIN SKCUCHTPUCHTET MPUIOKECHHS HAarpysKu,
[Ipu pacuere ¢ yyeToM COTIPOTHBICHHUA 0€TOHA PACTAHYTOH 30HBI:

Yi.¥.(Neg /W, = N/F)S @y, v, R, (25)

roe W, — MOMEHT CONpPOTUBJEHMS [N pPACTAHYTOM TpaHU CEYEHUs, OMpPEHCNISIEMbIH B
IPEANIONAOXKEHUH YOpyror paboTs! 0eTOHA;

Yo = Vb1 Vb2 163 Tba V13" Vb14 " Vb15-
[TIo dopmyne (25) cneayer pacCUMTHIBATH TAKXKe BHELEHTPEHHO CXKAThIe OCTOHHEIE

3JIEMEHTHI ¢ OJHO3HAYHOW 3MFOPOIt HANPSXECHUN ITpu eg < W,/ F,

8.6 IIpu pacuere rubxux GETOHHBIX 3JEMEHTOB IPU fo / b > 12 wnu [y / v > 35 cnenyer
VYUTBIBATh BJIMAHWE JIUTEIBHOTO [JEHCTBUA HArpy3kd Ha HECYIUYK CHOCOOHOCTH
KOHCTPYKUUH B COOTBETCTBHH ¢ TPeOOBAHHUAMH LEUCTBYIOIMX HOPMATUBHBIX JOKYMEHTOB C
BBEJCHHUEM PACUYETHBIX KOIPDULIUSHTOB, IIPUHATHIX B HACTOAILIMX HOpMaX.

8.7 B aaeMeHTax mpAMOYTroJIbHOIO CEYEHMs, PACCUUTBIBAEMBIX 1O (opmyne (24),
3HAYCHHUE DKCIICHTPUCUTETA PACYETHOrO YCWIMA OTHOCUTEALHO LEHTPa TAKECTU CEUYEHUS HE
AOKHO OpeBblatek 0,3 4 npy OCHOBHOM COYETAaHUM HArpy30K U NpH 0COOOM COYETaHUU
Harpy3o0kK, He BKJIIOYalomeM ceficMuueckue Bo3aencTaus, 1 0,325 4 — npu ocoboM CoOYETaHHH
HArPy30K, BKIKOYAKIIEM CEHCMUYECKHE BO3ACHUCTBHUSL.

BHeneHTpeHHOo cxkaThie OeTOHHBIE 2EMEHTHI IIpH ¢ > 0,3 A (nnu e > 0,325 h) moJKHB!
[IPOBEPATHCA 110 YCIOBHIO HEJIONYIIEHUS 00pa30BaHKA NPOIOJIBHBIX TPEIIMH OTKOMA:

YieYnOyr S OYc VRt » (26)

IJIC Oy — pacTATMBAKOIICE HANpsHKEHHE, [EHCTBYIOUICE 10 [POJOJIBHBIM  IUIOWAAKAM
Ha IPAHULIE CXKATOH 30HEI.

PacTaruBaroniye HanpsHOKEHUS Gy, 4 TAlOKE BBICOTA 30HBI A1, B Npefesaax KOTOPOH OHH
INEUCTBYIOT, ONPEACISIOTCA B OOIUEM Clydae pacyeTOM IO METOAY KOHEYHBLIX JJIEMEHTOB
(MKD).

U1 37€eMEHTOB, W3roTOBJIEHHBIX M3 OeToHa Kinacca B20 wu Beiie, npoBepky no
YCIIOBHK HEJNOITYLIEHUS 00pa30BaHUs IIPOAOJIBHBIX TPEUIUH OTKOJA MOXXHO HE AENarh, €C/IY
BBIITOJIHACTCA YCIIOBUE:

YieYnCp <1207, Y, R, , (27)

LAC Yy =Yb1 " Vb5 " Yb13 Y14 " Vb15 -

3.8 beTOHHBIE H3rHbaeMble ¥ BHELICHTPEHHO CXAThIE JJIEMEHTHI, YC/IOBUSA HACTYIIICHHU
IpeOe]bHBIX COCTOAHMM KOTOPBIX BBIPAXKAIOTCA 4Yepe3 YCWIUA, B CJy4ae NEUCTBUA B
PACUYETHBIX CCUEHUSX 3HAYUTE/IBHBIX IMOMEPEYHBIX CHJT CICAYET IIPOBEPSATH MO MPOYHOCTH
HAKJIOHHBIX CEYEHUHN U3 YCIOBHUA!

YicYnOme <V cYpRp; (28)
LAC Yp =Tb1 " Yb2 V63" Vb5 Y613 " Vb14 " Vb15
Cm:  — TJABHOE pacTArMBaloliee HanpshkeHUe B OETOHE, AECHCTBYIOHIEE M0 HaKJOHHBIM
IUIOMIZKAM,

30



CII1 41.13330.2012

I naBHBIE pacTATMBAIONIUE HANPHKEHUA ONPEHENSAIOTCA HA YPOBHE HEMTpaibHOM OCH,
Ha YpOBHe LIEHTpa TWKECTH CEYEHHMA, a TaKKE€ B MECTax PE3KOro HM3MEHEHHMS LIHUPHHE]

CCUCHMA, YTO XapaKTEPHO ISl TaBPOBHIX, ABYTABPOBBIX, KPECTOBBIX, KOPOOYATEIX U APYIHUX
CEeYEeHHUH.

['naBubie pacTaruBapomive U CXMMaKOWME HANpPXKECHUA B O€TOHe BBIUMCISIOTCA [0
dbopmyiie

cm,(m):(csx+csy)/2j:{_(cx—Gy)/Z} + Ty } , (29)
rie oy G, — HOPMaJbHBIC HANPKEHHA B OETOHE HA IUIOLIAMKAX, NEPHICHIMKYIAPHBIX
COOTBETCTBEHHO MNPOJOJBHOU M IapauIeIbHOH TNPOJOJBHOH OCH
3JIEMEHTa,;
T,y — KacaTelbHbIe HANPHKCHUS B OETOHE.

Hanpsoxenus oy, 6, U Ty, ONPEAENAIOTCS B NPEANONOXKEHUU yIIpyroi paboTsl OeToHa.

HanpsokeHus G, U O, NOACTABIAOTCA B Gdopmyny (29) coO 3HAKOM «IUIOC», €ClNd OHHU
PacCTATUBAIOILME, U CO 3HAKOM «MHUHYC» — €CIIU CKUMAIOUIUE,

JIns 37eMEHTOB ¢ TNEpeMEHHOM BBICOTOM CEYEHMs KacaTelIbHbIE HaNpPsXKEHHA Ty,
clIeAyeT onpelaenasaThb 1o teopuu ynpyroctu wid MKD. Ilpu 3HadeHHsX yria HakIoHa OJHOM

I'PaHH 10 OTHOWICHUIO K Apyroi 6 10 30 ° nomyckaetcs Ty, ONPEAEIATh 10 GopMyie

2
T, =0,/ (Ib)+|M g0/ (Ih)|-(1,5y" = hy), (30)
rle y — PacCTOAHUE OT FOPU3OHTANILHOMN (BEPTUKAIBLHOM) FPaHU 3JIEMEHTA 0 TOYKH,
B KOTOPOH ONpened0TC 3SHAUCHUS KacaTeNbHbIX HAIPSXKEHNUH;
Sy — CTaTHYCCKMHA MOMEHT 4YacTH CEYEHHs, OrpaHUYEHHOW TI'OPHU3OHTAIBIO

(BEPTUKAIBIO) HA PACCTOSHUM ¥ OT MOPU3OHTAIBLHON (BEPTHUKAILHON) rpaHH.

[Ipu onpenenenun Ko3QGULMEHTA Yp3 BBICOTE PACTIHYTOH 30HBI CEUEHUSA /iy HAXOIUTCH
[10 JIMIOPE HaNPAXKEHUH B INIOCKOCTH ACHCTBUA I'ABHBIX PACTATMBAIOIIMX HaNPsHKEHUK. Ecim
KaCaTeJbHbBIC HAIPSHKECHUS B MOIEPECYHOM CEYECHUU 3JIEMEHTA BBI3BAHBI TOJIBKO ACUCTBHEM
[epepe3bIBAOIEH CUITBI, CIICYET IPUHUMATD Yp3 = 1,0 (TO ecTh A, = 0).

3.9 beronHbie 2JIEMEHTH, YCIOBHA HACTYIUIEHHMS MNPEAECAbHBIX COCTOSHHH KOTOPBIX
BRIPAXKAKOTCS Yepe3 HANPAXKEHHUs, CIEAYET PACCUUTHIBATE U3 YCIOBUS OTPAaHWYCHUSA BEJIUYUH
[JIaBHBIX PACTATMBAIOIIHUX Gn; ¥ THABHBIX CXUMAKOIMUX O, HalpsxeHuH. IIposepka
IPOYHOCTHU 110 IJIaBHBIM PAaCTATMBAIOIIMM HanpsDKEHMAM mpou3BoaMrtcs 1o gopmyrae (30).
[IpoBepky npOYHOCTH MO TIJIABHBIM CXKMMAKOWHUM HaNPKEHUAM CledyeT BBINOJHATHE IO

dopmyJie
YicYnOme <YYo lp (31)

FAC Yy =Yp1 ' Yb2 " Yb14 " Vbi5-

Pacuert xkeJ1€300eTOHHBIX 271EMEHTOB HA HPOYHOCTH

8.10 Pacyer npoYHOCTH Kene300€TOHHBIX 3JIEMEHTOB, YCIOBHS HACTYIUICHHA
MPEJEIBHBIX COCTOSHHUM KOTOPBIX BhIpaXkaroTcs vepes ycuinda (CM. tabiuuy 19), Hapnexur
MPOU3BOAUTH AJI CEYECHHH, HOPMAJIBHBIX K MX NMPOLOJBHOM OCH, a TaKXKe I HAKJIOHHBIX K
ocH cedycHMiH HauboJjiee OMAacHOro HampapjJ€HHUsS B COOTBETCTBHM C YKa3saHHAMH HaHHOIO
nojpaszaena.
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[Ipp Hanuauu KPYTALUMX MOMEHTOB CICAYET TPOBEPUTh TMPOYHOCTHE CEYEHUH,
OTPAaHMYCHHBIX B PpACTAHYTOH 30HE CIHPATBHOM TPEUIMHOH HauOoJIee ONacHOro M3
BO3MOXHBIX HAIIpaBJICHHH.

Kpome Toro, cieayeT MPOU3BOAUTE PacyeT JJIEMEHTOB Ha MECTHOE NEUCTBHME HArpy3KH
(cMATHE, [TPOJIABIUBAHKIE, OTPEIB).

PacyeT npoyHOCTH X€Ae300CTOHHBIX JJAEMEHTOB, B KOTOPBIX YCJIOBHS HACTYILICHHSA
IPEACNBbHBIX COCTOAHMI HE MOTYT OBITH BBIP@XKEHBI 4Uepe3 YCHIHA B CEUYCHHAX, CleAyeT
BBITMIOJIHATL AJI TUIOLUAJOK JEHCTBHA TJIABHBIX PACTATHBAIOLMX HANpsHKEHUM B OeToHEe B
COOTBETCTBHH C YKa3aHUAMM JIAHHOTO IoApas3acna.

8.11 IlpenenbHple YCWIHA B CEYEHHH, HOPMAJBHOM K TPOJOTIBHOH OCH JJIEMEHTa,
CJICAYET OTPEACHATh, UCXOA U3 CIEAYIOHUX IIPEATTOCEIIOK:

conpoTuBneHue 6€TOHA pacTAXKEHUIO IPHHUMAETCS PaBHBIM HYJIIO,

COMPOTHUBJIEHHE OETOHA CXKATUKO [IPEACTaBIACTCA HANPSHKCHHAMH, PaBHBIMU K,
pacnpee/cHHbIMHA PABHOMEPHO [0 CKATOH 30HE OETOHA,

PACTATHBAIOLIME HANPSHKCHUA B apMarype NPUHHUMAIOTCA He 0oJiee pacyeTHOTO
COMPOTUBICHHA pacTAXEHU K, (A CTEP)KHEBOH apMmaTtypel) H Ry (A1A JAHCTOBOH
apMarTypebl);

CKUMAKIHAE HalNpsxXeHWss B apMmaType TNpUHUMAOTCS He O0nee pacHeTHOro
CONPOTHUBJICHUA CXATUIO Ry U R, ;

[IPX YCTAHOBKE B CEYEHHH DJIEMEHTA apMaTypbl pa3HbIX BHUJIOB U KJIACCOB €€ BBOJAT B

PAcyeT MPOYHOCTH C COOTBETCTBYOMIMMHU PACUETHHIMU COTPOTHUBIICHUAMM.

[IpuMeuanue — Jlomyckaercss MacCHBHBIE 3HAEMEHTHI, BBICOTa TIONEPEYHOIO CEYEHMA KOTOPHIX
npeBeIacT 1,5 M, paCCYUTHIBATH B NIPEANONOKEHHUH TPEYTONBHOH 31I0Phl HANPSHKEHUH B OCTOHE CKAaTOM 30HEI.

3.12 Pacyer cedyeHHH, HOPMaAbHBIX K NPOAOABHON OCH 3JIEMEHTA, KOrla BHCIIHAA CUJIa
NENCTBYET B IUIOCKOCTM OCHM CHMMETPUM CEUEHUS U apMarypa COCpeNoTOYeHa Yy
MEPIEHAUKYIAPHBIX K YKA3aHHOM MIOCKOCTH I'PAHEHN JIEMEHTA, HE00X0AMMO NMPOHU3BOIHTH B
3aBUCUMOCTH OT COOTHOLUEHHA MEXIY OTHOCHUTEIBLHOM BBICOTOM CXATOW 30HBI OETOHA

& = x / hyp ¥ OTHOCUTEJILHON BBICOTOM CXATOW 30HBEI O€TOHA Cpr , TIPH KOTOPOH MpeebHOE
COCTOSIHUE HACTYNAET OJHOBPEMEHHO ¢ AOCTHKEHHEM B PACTAHYTOM apMaType HanpsKeHUs,
PAaBHOTO pPacCYETHOMY COIPOTHUBICHHI R; C YYETOM COOTBETCTBYIOLIMX KO3POHUIIHEHTOB

yCJIOBUA pa®oTel apmatypbl. OTHOCHUTEABHAs BBICOTA CXATOM 30HBI & OINpEaeNseTCs W3
COOTBETCTBYIOIMX YC/IOBUM PABHOBECHA JJEMEHTA 104 ACHCTBHEM CHCTEMBI BHEWIHHX U
BHYTPEHHUX CHUJIL.

MarnbaeMpie ¥  BHEUECHTPEHHO PAaCcTAHYThiE ¢ OOJNBLIMM  3KCUCHTPUCHUTETOM
KeJ1€300€TOHHBIE 3JIEMEHTHI, KaK MPaBUIo, HOKHBI YIOBIETBOPATL YCIOBUIO & < Ep . s
3JIEMEHTOB, CHMMETPHYHBIX OTHOCHUTEIBHO IUIOCKOCTH AECHCTBHA MOMEHTAa U HOPMAJILHOM
CHJIBl, APMHUPOBAHHBIX HEHANPAraeMOM apMaTypoH, TIpaHUYHbLIE 3HAYCHUA HAIJICKUT
MPUHUMATE 110 Tadnuie 21, a apMUPOBAHHEIX HANpAraeMod apMaTypoi — no AEHMCTBYIOILMM
HOPMAaTHBHBIM JIOKYMEHTaM.

Tadbanuya 21
rl{:acc; MATVOL ) | : [ panuy4HbIe 3HAYCHNA | Er Ipy Kyacce GeTq_Hg_ o -
PMALP ~ BI17,5 v Hixke ot B20 no B30 L B35 un BBl
A-l 0,70 R 0,65 L 0,60
A-1I, A-111, Bp-I 0,65 ) 0,60 0,50
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8.13 Ecnu BeIcOoTa cxaTol 30HEI OeTOHa, orpelie/ieHHas 0e3 yyeTa CKaToH apMaTyphl
MEHBLIE 2 a', TO CKATYIO apMaTypy B pacyeTe CJIeyeT HE YYUTHIBATE.

8.14 Hsrubaemsie cranexene300¢TOHHbIE (KeIe300€TOHHBIE) 3JIEMEHTHI W3 0eTOHa
knacca B30 u Huxke, cCUMMETPUYHOTO OTHOCUTEIBHO BEPTUKAIBHON OCH IMOTIEPEUHOrO

ceueHHs: (PUCYHOK 2), mpu & < &g JODKHBl YIOBIETBOPATEH CICAYIOUIEMY YCJIOBHIO
NMPOYHOCTH:

4 / 4
chYnM S Ve (YbRbSb + YSRSC‘SS +YSRSfSSf) ' (32)
IIpy 3TOM MONOXKEHKEe HENTPAIBHOM OCH OIIpEAE/IAeTCA U3 YCIIOBHUA:
!
YbRbAb + Y.SRSCA T YSRSIA = YSRSAS +YSRSI'A.S‘I" (33)
B gopmynax (32) u (33)

R;, Ry, Rsi, R, — pacyeTHbie CONMPOTHUBICHUS COOTBETCTBEHHO PACTAHYTON M CXKATOM
CTeP)KHEBOM  apMatyphbl, pPacTAHYTOM M CKaTOH JIMCTOBOU
apMaTyphl;

Ap, As, A, Ay A’y — npomiaap NONEPEHHOI'O CEYEHUS COOTBETCTBEHHO CXXATOH 30HBI

OE€TOHAa, PACTAHYTON U CXKATOH CTEPKHEBOU apMaTyphl, PaCTAHYTOH
H CKAaTOH JINCTOBOH apMaTypHh!;

Sp, 8%, S’y — cTaTMYECKHE  MOMEHTHl  IUIOUI3JM  TONEPEYHOrO  CEYEHMS
COOTBETCTBEHHO CXKATOW 30HBI O€TOHA, CXATOH CTEPKHEBOM M
JIMCTOBOM  apMaTypbl  OTHOCHTENBHO  TOYKH  IPUIOXKEHUSA
PAaBHOACHCTBYIOWIEH YCUIMH B PAaCTAHYTOH CTEPXHEBON H
JIMCTOBOY apmMatype.

As

RMA;
R A4,

<

Pucynox 2 — Cxema yCHIHHA 1 3N10P2a HANPSKEHHA B CEYCHHH, HOPMAJIbHOM
K TIPOAOJILHOH 0CH H3rndaemMoro »xejie300eTOHHOTr0 3J1eMeHTA,
IPH pacyere ero no MpovHoOCTH

PacyeTHnle COMPOTUBIEHHS JHCTOBOM apMmaTryphl OMNpeNeiAloTes [0 ACHCTBYHOILHMM

HOPMATHBHEIM JOKYMEHTaM.
JJ1s1 5J1EMEHTOB NpAMOYTOJIBHOI0 CEYCHHS

Ab = bx, A =bd_;; Ar bd;I ,

YK

S, = 4, (hy —0,5x); S =Al(hy—a'); S, =A,;(hy+0,5d;),
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re hub - COOTBETCTBEHHO BBICOTA M IUMPHUHA MOTIEPEYHOIO CEUEHHS IIEMEHTA,
a,a’ — paccTosHye OT pPaBHOAECHCTBYIOLIEH YCUIWM COOTBETCTBEHHO B

pacTAHYTON Ag ¥ CKaTol A, CTepXXHEBOH apMarype 10 Onuxkaiie
rpaHyd OETOHHOIO CEUEHHUS,

di,d'; — TOJIHMHA COOTBETCTBEHHO PACTAHYTON Ag U CKaTOW A's THCTOBOH
apMaTyphl;
ho=h-y,—d's — padoyas BEICOTA CEYCHHS.

[Tonoxenue TOYKM TIPHIONKEHUSA PABHOJCHCTBYIONIEH YCHIHW B  pacTAHYTOH
CTEP>KHEBOH U JICTOBOW apMaType (PUCYHOK 2) ONPEAC/IAETCA U3 YCIOBUSA

v = RA (a+dg;)+0,5R;Agdy; |/ (Ryd, + Ry Ay). (34)

[Ipy oTcyrcTBMM B paccMaTpHBaeMONl KOHCTPYKLUHMHM KaKoro-iubo 3JjieMeHTa
apMUPOBaHUs (CKaTOM JHUCTOBOH M CTEPXKHEBOM apMaTyphbl, pacTIHYTOH JIMCTOBOWM
apmaTyphbl) B dopmynax (32) u (33) cneayer npHHUMATL PaBHBIMH HYJIIO COOTBETCTBYIOIIHE
3TUM JJIEMEHTAM aPMUPOBAHUSA TEOMECTPUHECCKUE XAPAKTEPUCTUKH CEUEHUS,

Jlns  xkene3o0eTOHHBIX  (HE  HMMEIIIHMX  JIMCTOBOM  apMaTypbl)  3JIEMEHTOB
NPAMOYTOJBHOFO CeUeHHUs yCa0BHA (32) u (33) npUHHUMAKOT BH:

YZCYHM 'y [YbRbbx(hO -0,3x) + YSRSCA.; (hO - ar)] ; (35)
YoRpbx + YRy Ag =V R 4; . (36)

[TpoBepKy MPOYHOCTH CTaNeXXelre300€TOHHBIX (XKEeNe300€TOHHBIX) 3MEMEHTOB U3
Oetona knacca B30 u Huxe npu & > Ex nonyckaercd NPou3BoauTh 1o popmynam (34) — (38),
MpUHUMad x = &y hy,.

IIpoBepky npo4yHOCTH Keile300€TOHHBIX JIEMEHTOB M3 OeTOoHa kiacca Belie B30
CJIEYET MPOW3BOJUTH C YYETOM pACHETHBIX KOIP(PHUUUEHTOB, TPUHATHIX B HACTOSINMX
[NpaBUJIax.

8.15 BHCIIEGHTPEHHO CXKaThIe CTAJICKENC300€TOHHEBIE (XKeJIe300€TOHHbBIE) JIEMEHTE! U3
Oerona B30 ¥ HHXKE CUMMETPUYHOIO OTHOCUTENBHO BEPTHKAIBHON OCH MONEPEYHOrOo

CCUCHNUA (pH(:yHOK 3) JOJKHBI OTBEYATH CJACAYOIEMY YCIOBHIO IIPOYHOCTH:
Y!c'ynNe S Ye ('YbRbSb T YSRSCS; T YSRSfS;f ) 3 (37)

I1€ € — OKCLCHTPUCUTET IMPHUJIONKEHHUS BHEUIHCH NPOJOJILHOH CHJIbI OTHOCHUTEJIBHO TOYKH
IPUNOXKEHUA PAaBHOACUCTBYIOLLEH YCUIIMH B PaCTIHYTOHN apMaType.
IIpu 3TOM nooXKEHUE HEUTPATIEHOM OCH OTIPEEIISIETCS:

MnpHu € < Er U3 YCIOBHSA:

YieYnN Sy (Y Ry Ay + 7 R Ay + Y Ry Ay =¥ RA =¥ R Ay ), (38)

npu &> Ep U3 YCIOBUS:

Y!cYnN S Ye (YbRbAb +Y3R.sc A.;' T Ya'Rsr'A;i o YSGSAS - Yso.szsf ) ’ (39)

TIC Oy U G5, — HANPSDKEHHA COOTBECTCTBEHHO B PACTAHYTOW CTEPXKHEBOM M  JIMCTOBOM
apMartype, onpeeaseMble 10 QopMyJiaM:

o, ={[ 2(1-8)/(1-&&)] -1} R,. (40)
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Gy, ={: 2(1"&4)/(1_@?)] —1} Ry; . (41)
I 571IeMEHTOB NIPAMOYTOJIBHOTO CEYSHUS:

Ay =bx; A =bd; A;=bd; S, =>bx(hy-0,5x);

= A(hy—a'), S, =bd, (hy—0,5d")

[Ipu OTCYTCTBMM B paccMaTpMBaeMOM KOHCTPYKLMH KAaKOro-iubo sjeMeHTa
apMUpPOBaHUsA (CXKaToW JIMCTOBOM M CTEPXHEBOW apmaTyphl, pacTAHYTOH JHCTOBOM
apMatypsl) B popmyiax (37) — (39) cienyer npuHUMAaTh PaBHBIMM HYJIX0 COOTBETCTBYIOIIUE
3TUM 3JIEMEHTAM apMUPOBAHUS MFEOMETPUUYECKUE XAPAKTECPUCTUKH [TONEPEYHOT0 CEUEHUS.

Pucynok 3 — Cxema yCHJINH H JMIIOP HANPSXKEHUH B CEYCHHH, HOPMAJIbHOM
K NPOJOJIbHOM 0CH BHELIEHTPEHHO CKATOT0 Ke1€300€TOHHOI0 YJIEMEHTa,
NpU pacyere ero no NPOYHOCTH

Jing  kKene3o0eTOHHBIX  (HE  UMEIOLMX  JIMCTOBOM  apMaTypbl)  3JIEMEHTOB
MPAMOYTOJILHOTO CEUEHHS YCIOBUE MPOYHOCTH (37) IPHHUMAET BUN

Yi.Y Ve < v, l:bebbx(hO -—O,Sx) +vy R A (ho ’):l (42)

I1py aTOM NoNOXEHHE HENTPAILHOH OCH ONpPeneIICTCA:
npu & < Eg U3 YCIIOBHUSA!

YZCYHN S Yc( 'YbRiavb')c T YSRSCAS - YSRSAS) ; (43)
npH & > Eg U3 YCIIOBUA:

YICYHN S Yc( YbRbbx + YSRSCA;‘ HYSGSAS) > (44)

I7e s — HANPHKEHUE B paCTAHYTON CTEP)KHEBOW apMaType, orpelensemMoe 1o popmyle (40).
[IpoBepKy MPOYHOCTH BHELEHTPECHHO COKATBIX JKE/I€300€TOHHBIX JIEMEHTOB U3 OeTOHA
knacca Boiie B30 cineayeT npou3BOAMTh B COOTBETCTBUM € TPEeOOBaHHAMH JCHCTBYIOLIMX
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HOPMAaTUBHBIX JOKYMEHTOB C YYETOM PAC4eTHBIX KOIQ(PUUUEHTOB, IIPUHATHIX B HACTOSLIUX
[paBUJIax.

8.16 PacueTr BHELIEHTPEHHO CXKATBIX JIEMEHTOB J1000H HOpMEI 1ipu rudkocTH o/ r= 35
M DJIEMEHTOB IPAMOYTOJLHOrO ceueHus Ipu lop / h 2 10 mpousBoauTes ¢ y4etoMm nporuba
3JIEMEHTA KaK B MJIOCKOCTH 3KCLEHTPUCHUTETA ITPOJOJIBHOTO YCHIIMS, TAK U B HOPMAJBHOH K
HEHN [IOCKOCTH B COOTBETCTBUH ¢ TpEOOBAHUAMM NEHCTBYIOUIMX HOPMATHRHBIX JOKYMEHTOB.

8.17 IlpoBepky TIpOYHOCTH BHEUEHTPEHHO PACTAHYTBIX CTajJeXes1e300€TOHHbIX
(’kesie300€TOHHBIX) JJEMEHTOB CJECAYEeT MNPOU3BOAUTE B 3aBUCHMOCTH OT MOJIOXKCHHA

[IPOAOJBHON CHIIEI IV,

Ecnu niponosibHas cuta N npuiokeHa MEXAY paBHOAECHCTBYIOINEH YCHINH B apMaType
As 1 Ay ¢ OTHOM CTOpOHEI U Ay 1 A’ ¢ APYrof CTOPOHEI (PUCYHOK 4, @), BHELUCHTPEHHO
PacTSAHYTHIC 3JIEMEHTHI HOJIKHBI OTBEYATH CHACAYIOUIUM YCIOBUAM NMPOYHOCTH:

YZcYnNe / (e + er) S Ye (YSRSA.; T YSRSI'A.;I') : (45)
Y!cYnNer / (e + ef) S Ve (’YSRSAS +YsRszsi ) ' (46)

[losiokeHHe paBHOOEHCTBYIOIMICH YCWIMH B apmarype A; u Ay onpenensercs o
dbopmyae (34).

[lonnoxxenue paBHoOAEHCTBYIOUIEH YCUIUMH B apmarype A5 u A’ onpencnserca u3
YCJIOBUS:

y; :[RSCA.‘; (ar+d;’f)'*_O’SRsz;’fd;’f]/(RSA.; +RSfA;'f)* (47)

[Ipy npoBepke NpPOYHOCTH KEJIE300€TOHHBIX (HE KMMEIONIUX JIUCTOBOH apMaTyphl)

/

3IEMEHTOB B opMyiiax (45), (46) cienyer npHHUMATh PaBHBIMHU HYJIFO BEJIMUMHEl Ay, A,
dsr’ Ud Jstw

Ecim npoponeHas cumna N IpwiIOXKEHa 3a IpedeiaMU  PaCCTOSHHUS  MEXIy
PaBHOAECUCTBYIOMMMH YCUIUN B apMmatype As; 1 A, ¢ OOHOU CTOPOHBI U A n A'; ¢ Apyrou
CTOpOHB!  (pHCYHOK  4,6)  BHEUEHTPEHHO  PACTAHYTHIE  CTallexeae300eTOHHbIE

(kene300€TOHHBIE) 3JIeMeHThl MpH & < Cr AOJDKHBI OTBEYATh CJCAYIOLIEMY YCJIOBHIO
[IPOYHOCTH:

YZCYnNe S 1ec (YbRbSb + YSRSCS.; T YSR.;'fS;f ) (48)
[Ipn 5TOM [0JI0XKEHHE HEUTPATBHON OCH OINPEAECHACTCS U3 YCIOBUSA:
chYnN S Ve ( YSRS A.S' T YSRSfA.S‘f *bebAb _-’YSRSCA; - YSR;EA;‘I')' (49)

Ilpy oTcyTcTBMM B paccMaTpUBaAEMOM KOHCTPYKUMHM  Kakoro-jiubo dneMeHTa
APMUPOBAHUA (CKATOH JIMCTOBOM M CTEP)XKHEBOHM apMaTrypbl, pacTAHYTOH JIMCTOBOH
apMatypsbl) B popmyiax (48) u (49) cieayer npuHUMATh PaBHBIMH HYJIK COOTBETCTBYIOILME
3TUM JJIEMEHTAM apMHUPOBAHHUSA T€OMETPUYECKUE XapPaKTEPUCTHKY ITONIEPEYHOrO CEYEHMA.
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a — TIPOAOJibHAA cua N IpHUIoKEHa MEXKIY PABHOACUCTBYIOUIMMH YCUIIUN B apMaTtype A; ¥ Ay,
6 — npoAOAbHAN cuiia N MPUJIOKEHA 32 NTpeJe/laMH pacCTOAHUA MEXAY PAaBHOAEHCTBYIOIUHMMH YCHANH

!

B apmarype A, u A

Pucynok 4 — CxemMa YCHINH H 31I0pPa HANPAXKEHUN B CEYEHHU, HOPMAJIBHOM K
NPOA0JLHON 0CH BHELIEHTPEHHO PACTIHYTOIO 5Kej1e300€TOHHOI0 JJIeMENTa,
npyu pacdere ero nNo NpoUHoOCTH

Tt kene3o0eTOHHBIX  (HE  MMCEIOMIMX  JIAICTOBOM  apMaTypbl)  JJIEMEHTOB
[IPSMOYTOJIBHOTO CEYEHHSA YCIIOBUE NIPOYHOCTH (49) mpuHUMaeT BUA!

VieYnNe Sy [ vy Rybx (R —0,5x) + v Ry Ay (hg - a') |. (50)

[Tp® 5TOM NOI0XKEHUE HEUTPAIEHOW OCH OINPENEIIeTCA U3 YCIOBHUA:
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'chYnN <Ye (YSRSAS _YsRscA; - YbRbbx)' (31)

[Ipu & > &z pacuer NMPOYHOCTH BHELEHTPEHHO PACTAHYTHIX CTaJIEXkKea€300€TOHHBIX
(x€ne300€TOHHBIX) JIEMEHTOB ClEyeT IPOU3BOIUTS 110 opmyJe (50), npunumas x =Ep Ay .

8.18 LleHTpanpHO pacTAHYTHIE CTaeXKENE300€TOHHBIE (PKEJIE€300ETOHHBIE) JIEMEHTHI
NOJDKHB! YAOBJIETBOPATE CACAYIOMEMY YCIOBUIO ITPOYHOCTH:

YZCYHIV S Ye (YSRSAS + YSRSEASJ' ) (52)

JlJist 37IeMEHTOB NPAMOYTOABHOTO ceyeHMs Ay = b d; .
JIna xene300€TOHHBIX (HE MMEIOIUX JIMCTOBOM apMaTyphbl) 3JIEMCHTOB YCa0BUE (52)
IPUHUMAET BU/;

YieYndV S ¥ Y s R4 (53)

IHIpumeganune — K UeHTpanbHO PaCTAHYTEIM OTHOCATCS 3/IEMEHTH], B KOTOPHIX JTHHUA AEACTBUSA
NPOJOABHONH CHibI N COBNagaeT ¢ PpaBHOLCHCTBYIOIIEH YCHIMH BO BCEH apMaType IIONEPEYHOTO CEUCHHUSA
IEMEHTA (¢’ = e; PUCYHOK 4, a).

8.19 Cranexene300eToHHBIE 3JI€MEHTH BogonoABoasawero tpakta 1'0C u 'ADC
(TypOMHHBIE BOJOBOJAEI, UX PAa3BWJIKM M KONE€HA, TYpOUHHEBIE OJIOKM, 3aTBOPHBIC KaMEphl U
ap.), CTalekeNe300€TOHHBIE KOHCTPYKIIMH, PACIIOJOXEHHBIE B MAacCHUBE TIPaBUTALIMOHHBIX
IUVIOTUH U APYIHX COOPYXEHUH, YCIOBUA HACTYIUICHUS IPEICNbHBIX COCTOSHHM KOTOPBIX
BBIPAXKAIOTCA 4YEpe3 HANpsHKEHWsA, MPU OJHO3HAYHOH OSIIOPE HANPMKEHMHM B PAaCHETHBIX
CEUEHHUAX PACCYUTHIBAKOTCA U3 YCIIOBUM:

Yi1c¥nOs < YCYSRS; (54)
YicYnOsi S YchRsfa (55)

I'€ Os U O ~ PACTATUBAIOLINE HANPAKEHUA COOTBETCTBEHHO B CTEPXKHEBOH apmartype
H B O0JIMIIOBKE,
3.20 Ilpu pacyeTe Ha ACHCTBUE MMOTIEPEHUHOM CHUJIBI OKHO COOMIONATHCS YCIOBUE:!

'YICYHQ < 01 25Yc7b7RbbhOz (56)

rre b — MUHMMAabHAS MIMPHUHA 3JIEMEHTA B CEHCHHH.

3.21 PacyeT mHpoOYHOCTH cevyeHUH, HAKJIOHHBIX K TMPOJAOABHOM OCH 3JeMEHTa, Ha
JEHCTBHE MTONEPEYHON CHJIBI MOXHO HE IPOU3BOIUTE, €CIIM COONIOIAOTCS YCIOBUA:

a) 1A IUIUTHBIX KOHCTPYKIMH, paboTaWKUX POCTPAHCTBEHHO, U U1 KOHCTPYKLIMHA Ha
YIPYIroM OCHOBaHHH, 32 HCKITIOUEHUEM BEPTHKAIBHBIX KOHCOJIEW NOAIIOPHBIX CTEH:

chYnQ <0, 25YCY57YJ'RbTbhO’ (57)
0) 18 BCEX OCTaJIbHBIX KOHCTPYKIIHH:
YieYa @S5 Y0r s 5 (58)

rae O, — NONEpeyHoe YCHIWE, BOCNpUHUMaeMoe OETOHOM CXaTOM 30HbI B HAKJIOHHOM
CEYEHUH, ONpeaeseMoe no Gopmyie

Oy < 02037 ; Ry, Dlgteps, (59)
rne ¢ = 0,5+2¢;
@3=1,0 — [ 2JIEMEHTOB C BHICOTOU ceyeHus 4 < 0,6 M;
0,83 — 115 aneMeHTOB ¢ BBICOTOM ceuenus h = 0,6 M;
Y, —  KO3(DQHUIMEHT, YYUTHIBAIOIWIMHA BIUAHUE CTPOUTE/IBHBIX IIIBOB

B 30He NeHCTBHUA IMONEPEUHBIX CHJI, MPUHUMAEMbIN no Tabauue 22,
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Tabnuuma 22
i hy 1 0,45 1 menbLIe Ot 0 46 no 0,64 0,65 ¥ BEILIE
— — r—— ——
. /] . 1,0 | l--[([/h) 0,45 ] 0,80

O003HaYeHus, NPUHATHIE B Ta0aULe 22:

[[ — pacCTosHHe MEXHY CEYeHHWeM [0 I[IBY W HOPMAJBHBIM CEUYEHHEM,
MPOXOJAIIMM uepe3 KOHEHL HakJIOHHOIO CEYECHHUST B  CXKATOM 30He
(PHCYHOK 3, a);

h; — BBICOTA CEYEHHUS IO LUBY.

~

'lllllllll

T LT L LT T LLE
T

a ~ Harpy3ka JAeHCTBYET B CTOPOHY JJICMCHTA,;
6 — Harpy3ka JEHCTBYET B CTOPOHY OT JJIEMEHTA, NI 3HAKH «IUIFOC» B «MHHYC» CIICHYET NPUMEHATD
COOTBETCTBEHHO JUIS BHEIICHTPECHHO CXKATBIX U BHEUEHTPEHHO PACTAHYTHIX JJIEMCHTOB

Pucynox 5 - Cxema ycuauii B CeYeHMHM, HAKJIOHHOM K MNPOAOJIBLHOH OCH
JKe/1e300eTOHHOI0  3j1eMeHTa, IPM  pacueTre ero Mo MNPOYHOCTH HAa JACHCTBHE
IonepevyHon CHJIbI
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OTHOCHTENIbHAA BBHICOTA CXATOW 30HbI CEUEHUS & ONpeAensaeTcs Mo GopMyJiaM.
TUIS U3rn0aeMpIX 3JIEMEHTORB

6= HR; [ Ry; (60)

JUIst BHCLIEHTPEHHO CXKAThIX BO BCEX CJy4asX W BHEUEHTPEHHO paCTAHYTHIX 3N1EMEHTOB
¢ OOJIBILINM IKCLEHTPUCUTETOM

&= pR, /R, =N/ (blyRy). (61)

/{1 BHELEHTPEHHO PACTAHYTHIX JJIEMEHTOB € MalbIM 3KCLUEHTPUCUTETOM CIIEAYET
npuHUMaTh Oy = 0.
Yron MeXAy HakJOHHBIM CEYCHUEM M NPOAOIBHOM OCBIO JIEMEHTa ONpEelescTCs Mo

QOopMyIe
tgB=2/[1+M/(Q k)] (62)

3uauyenue tgd npuHumaerca He o6osee 1,5 u He Menee 0,5,
Honyckaerca monepedroe ycunue Oy B yCi0BuH (60) onpenensars no QopMyJiaM:

0= | 0,690,035 (1+ ¢, )Y Ry DG |/ ¢, (63)

HO He Gonee Q1 = Psp3 (149, ) v ; Ry bhy; (64)

QbZ — _058@3([)3 (1 + ¢, )er'R!bt‘!:’l'lO_J /[ I+M/ (QhO)]a (65)

rae ¢s, —KO3QQUUUEHT, YYUTHIBAKOILMK BIAWSAHHE NPOLOJIBLHOW apMaryphbl, OIpeAc/sieMbIN
1o popmyJie

@, =1+504; /(bhy) (66)

A IIpUHUMAEMBIH He Oostee 2,0;

©n— KOIPOULMEHT, VYUYWTHIBAKOIIMM  BIMAHME  MPONOJBHEIX CHI  (C YyYETOM
[IPOTHUBOAABJICHHS ), ONIPEACIIAEMBIH 110 HOpMYam:
[IPU AEUCTBUH NTPOJOJIBHBIX CHUMAIOLIUX CUIT;

¢, =0,1N/(Rybhy), (67)

npuHUMaeMsld He OoJtee 0,3;
[Py N1eHCTBUU MPOJOJILHBIX PACTATHBAIOUIMX CHIL:

¢, =0,2N /{Rybhy ), (68)

[MpUHHMaeMbid He 0osiee 0,8 110 a0COMOTHOH BETHYHHE;
¢ — JAJIVHA MPOEKIHUM HAKJIOHHOTO CEYEHUs Ha MPOAOJBHYYO OCh JJIEMEHTA, OTCUUTHIBAA
OT OMOPHL.
B popmynax (62) u (65) M u Q — COOTBETCTBEHHO U3rHOarOIlMi MOMEHT M IONEpeyHas
CHJIa B HOPMAJIbHOM CEYEHUH, MPOXOAALIEM 4Yepe3 KOHEL HAK/IIOHHONO CEYeHHs B CHKATOH
30HE,
B o0mem ciydyae pacuera DdJeMEHTa CAEAYET 3a/1aBaThbCAd PAAOM CEUECHUH C W
onpenenats Op no ¢opmyne (63). Ilpy HEACTBUKM Ha DJIEMEHT COCPEAOTOYCHHBLIX CHIJI
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3HAYECHHUA ¢ NIPHHUMAIOTCS PaBHBIMH PAacCTOSHUSAM OT ONOPHI 0 TOUKH TPUIOKEHHS 3THX
CHJL.
[1pu nelicTBHH Ha 37EMEHT PACpeNCICHHON HAarpy3KH HHTCHCUBHOCTBIO 2 3HAYEHHE ¢

ONpEIeIAeTCS 10 POPMYJie
Y
} 2

C= {_[Oﬁ6(93(1+(pn)Yij!bh02 g}

.

(69)

Ecan ycnoBue (58) mnpu noACTAaHOBKE B TpaBYK 4Yacth BMecTo (Op (O, He
yIOBJIETBOPAETCs, CHENYyeT 3aJaThbC PSAAOM HAKJIOHHBIX CEYEHHMH, A KOTOPHIX HaWTH
3HayeHus M u (), no popmyie (65) onpenennts 3HaueHHE OJpy U NPOBEPUTD yeiioBHe (58) mpu
Op= 0O -

PacyeT nonepeuHon apMaTypsl He MPOU3BOAUTCA, €Cu yeiaoBue (58) cobmomaercs npu
[IOJACTAHOBKE B €r'0 [IPABYIO YacTh OJHOI0 U3 MOTIEPEUHBIX YCUNUH (Jp UM Op).

8.22 Pacuyer nomepeyHoH apMaTypbl B HAKJIOHHBIX CCUYCHMAX 3JIEMEHTOB TOCTOSHHOM
BBICOTBI (PUCYHOK J) CIEAYET NPOU3BOAUTE 110 POpPMYIIE:

Yie Yn Q1 S Y el 2 Vs RowAgw T 2 Ys R A 5 incSIM O+ 570 ), (70)

rge (), - T1ollepeyHas Cuia, JACUCTBYKOILAd B HAKJIOHHOM
CEYCHHUH, T.€. PABHOACHUCTBYIOWIAA BCEX INOINEPEUHBIX
CWJ1 OT BHEUIHEH Harpy3KH, pacrioioXXEeHHBIX [0 OJHY
CTOPOHY OT paccMaTPUBAEMOI0 HAKIIOHHOI'O CEYCHHUS;
2 Y sBswAgws 2 Vs Ry As SN —  CYMMBL  [TONEPEYHBIX YCUINH, BOCIIPHHUMAEMBIX
COOTBETCTBEHHO XOMYTaMM U OTOTHYTBhIMH
CTEPXKHAMH, [IEPECEKAIOLIMMH HAKIIOHHOE CEUYCHME,
o — Yron HakJIOHa OTOTHYTBIX CTEPXHEH K MNMPOAOJbHOH
OCH DJIEMEHTA B HAKJIOHHOM CEYEHHH.

Eciau BHeUIHsAA Harpyska [OEUCTBYET B CTOPOHY 3JIEMEHTa, KaK I[10Ka3aHO Ha
PHUCYHKE J, a, PACUETHYIO MONECPEUHYIO CHITY HAANSKHUT ONPEHEIISITh 110 QpopMyJie

O =0-0, +Vcosp, (71)
rae ( — T[oIepeyHasi CUiia B OTIOPHOM CEUYCHUH;
(), — PpaBHOJCHCTBYIOIIAass BHEIUHEW HArpy3k, JACHCTBYIOIIEH HA 3JIEMCHT B
npeaenax IONMHB MPOSKIMU HAKJIOHHOTO CEYEHUsT Ha MOPOAOJBHYIO OCh
IEMEHTA;
V'~ cuna npoTUBOJABACHHA, IEHCTBYIOLIAA B HAKIOHHOM CEYEHUHU, OnpeeliseMas
B NPEANONOKEHUH JUHEHHOTO paclpele/eHusA Tbe30METPHUECKOTO IaBICHHA
U Ohp= 1,0.

Ecnn BHemHss Harpyska OCHCTBYET B CTOPOHY OT 9JJIEMEHTA, KakK I10Ka3aHO Ha
PUCYHKE 5, 6, TO ), B popmyie (71) HE YIHTEIBAETCH.

8.23 Ecnu ycaosue (58) npu Oy = QOp ¥ Op = Oy HE BBINOJIHACTCS, pacyeT IJIEMEHTOB,
apMHPOBAHHBIX XOMYTaMH, JOIYCKAeTCsi MPOU3BOIUTH 10 Hanbo/Iee ONAaCHOMY HaKJIOHHOMY

CEYCHUIO U3 YCIIOBUH;

YicYn¥ SV, (Ywal T st)5 (72)

YfCYHQ < Yo (Yb’!QbZ + sw) 3 (73)
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rjae (s — HONEepeyHoe YCUINE, BOCIIPUHUMAEMOE XOMYTaMH B Tpelesax Haubdosee ornacHoro
HaKJIOHHOIO CEYEHHUA U OoMpenesemoe 1o popMyiie
2!
} 2

—

[ Qswi s (74)

) 2
st = 45w {_Or 6@5 (1 T, )YijtbhO

e gsw — YCUWINE B XOMYTaxX Ha €IMHULY [UIMHBI 2JIEMEHTA B IIpEAEeaX HAKJIOHHOIO CEYEHHH,
OlpENEAAEMOE 110 GOpMYJIE

Q5w = YsRswAsw | S5 (75)

rAe s — mar XOMyTOB.
[Ipu pacuere 31€MEHTOB MPHHHMAETCS HAUMEHBIIEE YUCIO XOMYTOB, MOJYYEHHBIX U3

ycnoBu# (72) u (73).

8.24 PaccrosHue MEXIy I[IONEPEYHBIMH CTEPKHAMM (XOMYTaMH), MEXIYy KOHIIOM
MpEABIAYIIErO U HAYaIOM NOCAEAYIOMEro 0TTHOA, a TaKKe MEXYy ONOpoH U KOHIOM 0Truba,
OJIMXKANLIETO K OTIOPE, JIO/DKHO OBITH He 00J1ee BENHYUHBI Smax, ONPEAEIIeMON 1o hopmyiie

S max = ch'Yb'?(pZRb:‘bh; Y 1Y n G - (76)

8.25 Pacuer 3/1eMeHTOB nepeMeHHO#N BRICOTH! CEYCHUs HAa JEUCTBHUE MOTIEPEYHON CHJIBI
IIPOMU3BOAUTCS CICAYIOLIUM 00pa3zoM:

€CJIM OJHA M3 IPAHEH DJIEMEHTAa MOPU30HTAIbHA UM BEPTHKAJIbLHA, 8 BTOpasi HaKJIOHHaA,
TO OCh JJIEMEHT3 NPUHUMAETCS COOTBETCTBEHHO TOPHU3OHTANLHOW WM BEPTUKANIBHOM, 3a
padoyyl0 BBICOTY HAKJIOHHOIO CeYeHHUs CJeNYeT INMPUHUMATh IMPOCKLHI paboyed YacTH
HAKJIOHHOTO CEYEHHUsI Ha HOPMAJIb K OCH DJIEMCHTA:

JUIS 3JIEMEHTA ¢ HAKJIOHHOU COKATOH I'PAHBI0 — Y KOHIIA HAKIIOHHOI'0 CEYEHUA B CHKATOH
30HE (PHUCYHOK 6, a);

JUIA JIEMEHTA ¢ HAKJIOHHOW DACTIHYTOM IPaHblO — Y HA4aja HAKJIOHHOTO CEYCHHS B

pacTAHYTOH 30HE (PUCYHOK 6, 6);
ecii 00€ TrpaHd JJIEMEHTAa HAKJIOHHBIE, 33 OCb DJJIEMEHTA CIEOyeT NPHHUMATD

r€OMETPUYECKOE MECTO TOYEK, PABHOYIAJICHHBEIX OT I'paHeH 3NeMeHTa. 3a pabouyio BBICOTY
CEUECHHs ITPUHUMACTCA MpOoeKuMs padoyeil YacTv HAKIOHHOIO CEYCHHUst HAa HOPMAJb K OCH
3JIEMEHTA,
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a — HaKJIOHHAs rpaHb CKaTa; 6 —~ HaK/IOHHAas I'paHb pacTsiHyTa

Pucynok 6 — Cxema ycuJidii B C€4eHHH, HAKJIOHHOM K MPOAOJIbHOH OCH
’KeJ1e300e TOHHOT0 3JIEMEHTA, ¢ HAKJIOHHO! IPaHbI0 NMPH pacyeTe ero no NpovHOCTH HA
NEHCTBHE NONIEePEeYHON CHJIb]
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8.26 Pacuer ceuYyeHHH, HAKIOHHBIX K IPOJOJBHOM OCH I3JIEMEHTa, Ha JIeHCTBHE
H3ru0arolero MOMEHTa CIEAYET MPOU3BOAMTL U1t CEYEHHH, MPOBEPSEMBIX Ha IMPOYHOCTH
[IpM ACHCTBUW TMOIMEPEYHBIX CHJI, @ TaKkKe A CEUYEHMH, NIPOXOAAIIMX 4Yepe3 TOYKH
U3MEHEHHs IIIOMIaAM IMOMEPEYHOrO0 CEYCHHUSA IPOJONBHOH pacTAHYTOH apMaTypsl (TOYKH
TeopeTHUecKkoro oOphpiBa apMmaTyphl WM W3MEHEHHsA €€ AuaMeTpa), U B MecTax PE3KOro
H3MEHEHHUS pa3MEPOB NOMNEPEYHOro CeYCHU JIEMEHTA N0 popmye

'ch'YnM SYe (Ys Z+ZY§ SW smc 25,inc +ZY3 swAst ) (77)

rae M - MOMEHT BCEX BHEWIHUX CHN (C YYETOM
IMPOTUBOAABJIEHUS ), PACITONOXEHHBIX TI0
OJIHY CTOPOHY OT paccMaTpyBaeMoOro
HaKIOHHOIO0 CEYEHUSI OTHOCHUTEIBHO OCH,
KoTopass  IPOXOAWUT  4Yepe3  TOUKY
PUTOKEHHUS pPaBHOIEHCTBYIOILEH
YCHUJIUH B CKATOM 30HE U
[MEPIIEHANKYJIAPHA TUIOCKOCTH JICHCTBHSA
MOMEHTA;

Y ReAsZy 2 s RowAs ineZs ines 22V s RswAswZsy — CYMMBI MOMEHTOB OTHOCHTENIBHO TOM e
OCH COOTBETCTBEHHO OT VYCHJIHH B

IPOAOJALHOH apMarype, B OTOrHYTBIX
CTEpXHAX K XOMYTax, IEPECEKAKUIUX
PacTAHYTYIO 30HY HAKJIOHHOTO CEYEHUH;
Zy Zsincs Zsw — TUIEUYH YCWIMK B NPOAOJILHOM apMaType,
B OTOTHYTBIX CTEPXKHAX MU XOMYTax
OTHOCUTEIBHO TOM e OCH (PHCYHOK 7).

Pucynoxk 7 - Cxema YyCMJIHH B CE€YEHHH, HAKJOHHOM K TpPOAOJBHON OCH
XKeJae300€TOHHOT O 3JIEMEHTA, MPH pacyeTe ero 1o NPoYHoOCTH HA AeUCTBHE U3rndaoniero
MOMEHTA
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Ecid HaKNoOHHOE CEYEHHE paclojioKEHO B 30HE€ HM3MEHEHUs 3Haka M3rubalouero
MOMEHTAa, MPOBEPKY Ha M3rub ClieAyeT MMPOU3BOAMTE OTHOCUTE/IBHO TOYEK IEPECEYEHUS
HAKJIOHHOI'O CEYEHUSA C IIPOAOIILHOK apMaTypOH, pacrojloKeHHON y obeux rpaneit. [Ipu 3Tom
caeayer rpuHuMate Op = 0.

BricoTa cxaToi 30HB! B HAKJIOHHOM CEYEHHMH, U3MEPEHHAsA 110 HOpMaJH K NPOAOJIBHON
OCH 3JIEMEHTA, Ollpeie/IfeTCsA B COOTBETCTBUM ¢ TpebOBaHUsAMH 8.14,

8.27 OIEeMEHTBl C TMOCTOAHHOM WM I[UIABHO U3MEHSIOIIEHCS BbLICOTOM CEUYEHHS
JNOITYCKAETCA HE pacCUMTBIBATE MO I[POYHOCTH HAKJIOHHOIO Ce4YeHUS Ha JAeHCTBHE
M3rudaroIero MOMEHTa B OJJHOM U3 CJIEAYIOLUUX CIYUaeB:

€CJIX BCA NPOJOJIbHAS apMaTypa A0BOAUTCA 10 OIOPbI WM J10 KOHIIA 2JIEMEHTA U UMEET
NOCTaTOYHYH GHKEPOBKY;

B IVIMTHEBIX NPOCTPAHCTBEHHO paboTaroiMX KOHCTPYKUMSAX;

€CJIM NPOAOIBHBIE PaCTAHYTbIC CTEPXKHHU, OOphIBaeMbIC MO AJMHE 3JIEMEHTA, 3aBOIATCS
3a HOpMaJIbHOE CEYEeHME, B KOTOPOM OHU HE TpeOyIoTCsd [0 pacyeTy, Ha HJIMHY [, U Oonee,
ONpeaeaAeMyIo o Gopmyiie

P

[y = _(YchnQ"" 0,75'}’C‘YSRSWASMCSIH(I) /(1, quw)d +35d, (78)
rie () - 1nonepeyHas CUIa B HOPMAJIBHOM CEYEHHH, IPOXOAAIIEM Yepe3 TOYKY
TEOPETHUYCCKOr0 00PhIBA CTEPHKHA;
Agsine; 00— COOTBETCTBEHHO IUIOLIA/Ib CEUYSCHHUSA W Yrojl HAaKJIOHA OTOTHYTHIX CTEP)KHEH,
PACTIONIOEHHBIX B ITpeAesax y4acTKa AITUHOA /g ;
Gsw — YCHIHME B XOMYTax Ha €QUHULY IUIMHBI JIEMCHTA Ha y4dacTKe IJIMHOMN [, ,
orpeaenseMoe 1o GopMyne
Isw = Vs RswAsw 1 55 (79)
rae d — nuamMeTp oOpBIBAEMOT0O CTEPXKHA, CM;
€CJIU BEIITOJHACTCS YCIOBUE
YJ’CYHQ S OﬁzSYCYb?RbI,SerbhO (80)

B KOHCTPYKIHAX Ha YIIPYTrOM OCHOBaHMHU, 32 UCKIIOYEHUEM IOAIIOPHBIX CTEH.
8.28 PacyeT KOHCONM, IJMHA KOTOPOW paBHA WJIM MEHBILIE €€ BHICOThI B ONOPHOM

CCYEHUU h (KOpOTKas KOHCOJb), CACAYET MPOW3BOAMTb MO ACHCTBYIOILIMM HOPMATHBHBIM
JOKYMEHTAaM.

8.29 1lpyu npoekTUpOBAHUN MACCUBHbIX JKEAE300€TOHHBIX JIEMEHTOB NMPIMOYTOJbHOTO
CEUCHHUs, TIPEACIbHBIE COCTOAHMS KOTOPBIX BBIPAXANOTCS Yepe3 YCWIUsA, CICAYET IPOBEPATH
MPOYHOCTh NPOAOJBHBIX CEYECHHUH Ha YPOBHE HEHUTPAIHHOM OCH M Ha ypOBHE NPOIOJIBHBIX
CTPOUTENBHBIX IIBOB JI0 ¥ NIOCe 00pa3oBaHus TPEILINH B PACTAHYTOMN 30HE 31EMEHTA.

8.30 Pacuer BBIHOCHMBOCTH CEUECHHUM, HOPMANBHBIX K MPOHOJBHOH OCH JJIEMEHTA,
JOJDKEH NMPOU3BOJUTHCA U3 YCIIOBHM:
14 ¢xxatoro betona

YicYnOs S YcYbRb ’ (81)
IUJISL pacTAHYTON apMaTyphbl
TicYnOs < YCYSIRS’ (82)

rJ€ Oy U O5 — MAKCUMAJIbHEBIE 3HAYEHUA COOTBETCTBEHHO CHOKMMAIOILMX HaNpsKEHUH B OeToHE
U pacTATHUBAIOILMX HANPDKEHUN B apMaType;

Yo =Yb7 " Vb12 "Vb14 "V b15:
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(>xaTad apMaTypa Ha BLIHOCJAMBOCTE HE PACCUUTHIBAETCS.

8.31 B TpemMHOCTONKHX 3NeMEHTax HamnpsxeHus B OETOHe oy U B apMarype o
OMpeaeIArOTCS B 30HE ACHCTBHUS MaKCUMMAJLHOIO U3rHOAIOIIEr0 MOMEHTA [10 pacyeTy Kak A

YIIpYToro Tejia Mo NMpUBEACHHBEIM CEYEHHAM C YUETOM YKa3aHUH J5.33.
B HETpemMHOCTONKUX 3eMEHTaX IIOW@Ah U MOMEHT COINPOTHUBICHHS [TPUBEACHHOIO

CEUEHHUS CelyeT OrnpenenTh 0e3 ydeTa pacTAHYTON 30HbI O0eToHa. HanpsxkeHnus B apMartype

CJIelyeT OIIPEACIATh COMMIACHO 9.7 HACTOALIETO CBO/A NPaBHUJI.
8.32 PacuerT BEBIHOCIMBOCTH CEUYEHHH, HAKJIOHHBIX K IIPOJOJIBHOM OCH JJIEMEHTAa,

cJieAyeT BBIIOJIHATD U3 YCIOBUA
YicYnOme S YcYbRbn (83)

€ O — [VIABHBIE PACTATMBAIONINE HATIPAKEHHUA B OETOHE;

Yo = ¥bs b7 Vb12 " Yb13 " Yb14 " Yb15:
BeauynHy riaBHBIX PacTATUBAIOUIMX HANpsKeHUH B OETOHE cleayer onpelesTh Mo
@opmyiie (29) ¢ yueTom ykazanui 8.8.
1S CTEPXKHEBBIX IEMEHTOB MMPSIMOYTOJbBHOI0 CEYEHHS C MapasljieIbHBIMU PACTAHYTOH
M COKATOH IpaHsiMU JOIYCKAeTCsl NpH ONPEIETICHUH TJIaBHBIX PACTATMBAIOLIMX HANPSHKEHUH

MPHHUMATE Gy, = (), @ HAIIPSDKEHUS Oy U T,y ONIPEAEIATH 10 POpMYIam:

o, =My/l ;NI A4,.,, (84)
Yy = OSyeq ! Lreaqh). (85)
rae Ayeg 1 I,y — NNOWAAS U MOMEHT MHEPUHMM TMPUBEAECHHOIO CEUEHHUS OTHOCHTEJIBHO
€ro HCHTpa TAKECTH;
Sred — CTATUYECKHH MOMEHT YaCTH NPUBEAEHHOTO CEYEHM, JISKAIUEN 110 OJHY
CTOPOHY OT OCH, Ha YPOBHE KOTOPOHU ONPEHCHAIOTCH KacCaTEIbHBIC
HarpsyKeHHA;
Yy — PpaccTosgHue OT LEHTpa TAKECTH NPUBCACHHOIO CECHYEHUS OO0 JIMHUH, HA
YPOBHE KOTOPOH ONPEAETAOTCS KacaTebHbIE HAIIPSKCHHUA;
b — LIMPHHA CEUCHHUS Ha TOM XK€ YPOBHE.

B dbopmyne (84) 3Hak «qui0C» NPUHMMAETCS IS BHELEHTPEHHO paCTSIHYTHIX, a 3HAK
«MHHYC» — JJIsl BHELIEHTPEHHO CXKAaThIX DJIEMEHTOB,

I'eomeTpuyeckye napameTphl NPUBEIEHHOIO CEUYECHHS ClelyeT ONpeneiTh C YYETOM
yKa3zaHuu 3.35.

It 3IEMEHTOB € IIEPEMEHHOM BBICOTOM CEYEHWS KaCaTEeNbHBIE HATIPSKEHUS Tyy
CHEeQYET ONMPENLIATh C YUETOM yKa3zaHui 8.8.

Ecnu yenosue (83) He BBITOJHAETCA, TO PABHOACHCTBYIOIAs IIABHBIX PacTArMBAKOLIHAX
HalpsOHKCHUHW JOMKHA OBITH IIOJIHOCTBIO IMEpelaHa Ha [ONEPEeYHYK apMaTrypy MpH

HanpsHKEHUAX B HEH O, < ¥y K, .

9 Pacyer »3aeMeHTOB OETOHHBIX M KeJNe300€TOHHBIX KOHCTPYKIUH
110 0OPa30BAHHIO M PACKPLITHIO TPEUIHH U 10 AeopMaHusM

Pacyer 0eTOHHBIX M XKeJ1e300€TOHHLIX YIEMEHTOB 10 00pa3oBaHMIO TPEHIMH

9.1 Pacyer OeTOHHBIX M XeJIe300ETOHHBIX JIEMEHTOB MO 0OPa30BaHUIO TPEIUH

CJICYET NPOU3BOJIUTE:
a) B ClTy4asx, KOrja rno yCjJOBHAM JKCIUTyaTalMy TPEIMHBI He JOMNYCKalTCs;
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0) And  BBHIABJIEHHUA 30H TPEIUMHOOOpa30BaHUA IIPH  pacyeTe CTAaTHYECKH
HEOTIPEACIUMBIX CTEPXKHEBBIX U MAaCCHUBHBIX KOHCTPYKLHH;

B) NMpH HAIMYHUM CITeLMaNbHBIX TPEOOBAaHUN HOPM MPOEKTUPOBAHUS OTAECHLHBIX BHJIOB
TUAPOTEXHUYECKUX COOPYKEHUH,

K 4ucny KOHCTpYKUHMH, B KOTOPHIX HE JOMNYCKAIOTCA TPEIIMHEI € PacKphITHEM
oonee 0,2 MM, OTHOCATCH:

HAITOPHBIE U OE3HANOPHBIE ANEMEHTD], HaXOAAIUHUECA B 30HE ITIEPEMEHHOTO YPOBHA BOJIbI
1 NOJBEpraroivecs CUCTEMATHYECKOMY 3aMOPaXXHBAHUIO ¥ OTTAUBAHUI.

K 9yycny KOHCTPYKIui, B KOTOPBIX TPELIMHBI HE JOMTYCKAKOTCH, OTHOCATCS:

KOHCTPYKLIMM, K KOTOpBIM IMpeabABIsAeTcs TpeOOBaHHE BOIOHENPOHULAEMOCTH B TEX
cly4adx, Korga 23To TpeOoBaHHE HEBO3MOXHO OO0ECIEUYUTh KOHCTPYKTHBHBIMH
TEXHOJIOTUYECKUMU MEPOTIPUATUAMH;

AEMEHTHl TPUYANBHBIX HAOCPEKHBIX, IMOrpYKaeMble B TIpyHT 3a0UMBKOH HIH
BUOPHUPOBAHUEM,

JTUUEBLIC 3JIEMEHTB! NPUYANBHBIX HAOEPEXKHBIX, CBAM U CBAM-000SI0UKH IJIS CTaguM
H3rOTOBJIEHHUs1, TPAHCIIOPTHPOBKY ¥ MOHTaXa.

9.2 Pacder cTepHEBBIX X€JI€300€TOHHBIX DJEMEHTOB IO 00pa3oBaHUIO TPENIUH,
HOPMAJIBHBIX K UX NPOAOJIBHON OCH, CIEIYET NPOUZBOAUTS:

JUIA LIGHTPAJbHO PACTAHYTHIX JJIEMEHTOB 10 POpMYJIE

YICN < YCYbR Ared ? (86)

bt ser

FOACYb= Yb7 " Y68 " Y69 " Yb13 * Vb4 ™ Yb15.
[Ipu yig * Yo > 2 CeyeT NPUHUMATD Y8 * Yoo = 2,0;
11 U3rudaeMbIX 3J1EMEHTOB 110 QOPMYJIE

YZCM < YcYbRbt,serer,red » (87)

FAC Yp= Yp7 " Vb8 " Yb10 " Yb13 * Ybi14 ° YbiS.
Hpﬂ Yb8 * Yh10 > ) CIACAYECT IPUHHUMATD Ypg * Ybi10— 2,0;
JIJIsE BHELIEHTPEHHO CXXATBIX JJIEMEHTOB 110 (POpMYJIe

Yie(M I W, poi =N T A ) <Y YRt ser s (88)

FAC Yo = Vb7 " Y68 " Y610 * Y613 " Vb14 " Vh1s.
[Ipu yps * Y10 > 2 CAENYET NPUHUMATD Yig * Yoro = 2,0;
IS BHELUEHTPEHHO PACTAHYTHIX JIEMEHTOB 10 (POPMYJIC

YielM 1Y 510Ws red ¥ N 1 Vb9 Ared ) S YoV bRt ser (89)

TIC Yo = Vb7 * Y68 " Y613 * Yb14 * Vb1s.
I1pu pacdere no popmyne (89) cneayer NpUHUMATS:
Yb9 — KaK U1 LIEHTPAJIBHO PACTAHYTOrO JIEMEHTA TAKOTO XKE IOMEPEHHOro CEICHUA,
Yp10— KaK I U3ru0aeMoro 3IEMEHTA TAKOr0 Xe IMONEPEeYHOTO CEYESHUA.
[IpuMeuanune — B dopmynax (86) — (89) 3HaK paBEHCTBA COOTBETCTBYET YC/IOBHIO 00pasoBaHMs
TPEIIKH, 3HAK HEPABEHCTBA — YCIOBHIO TPEIIIMHOCTORKOCTH.

9.3 PacueTrl no 06pa3sOBaHUIO TPELIMH, HOPMAIBHBIX K IPOJOJBHON OCH OETOHHBIX
3JIEMEHTOB, TNPEJAENBHBIE COCTOSHUA KOTOPBIX BBHIPAKAIOTCA Yepe3 YCHIIHA, Cleayer
IpOU3BOANTh N0 Qopmynam (22) u (25), npuaumas B HuX ¥, = 1,0 , vie = 1,0 ¥ Rpser
BMECCTO Rb;.
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9.4 Pacuerbl o 00pa3OBaHHMIO TPEUIHH MO IVIABHBIM PACTATUBAXOLIMAM HANPIHKEHUAM
BBIMTOJTHAOTCA:

JJist OLEHKY TPELIHHOCTOMKOCTH CEYCHUH, HAKJIOHHBIX K MIPOJOJBHOM OCH CTEPXKHEBBIX
OETOHHBIX U X€Jj1e300€TOHHBIX KOHCTPYKLIUH;

IJi5  OLIEHKH TPEUIMHOCTOMKOCTH OOBEMHBIX OETOHHEIX M XKele300€TOHHBIX
KOHCTPYKLMH, NpeebHbIE COCTOSHUS KOTOPBIX HE MOT'YT OBITh BBIPa)KE€HEI YEpEe3 YCHIIHS;

VI OLEHKH TPEUIMHOCTOMKOCTH OETOHHBIX H JKENE€300€TOHHBIX KOHCTPYKLHMH MIpH
JEUCTBHU MHOTOKPATHO MOBTOPAIOLLIENCS HATPY3KH.

PacyeTbl o 00pa3oBaHHIO TPELIMH B 3THX CIIy4asiX BBIIIOJHSIOTCS U3 YCIOBHA

YO m S VY5 Ryt (90)

COAC Vb= Vbt " Y2 " Y3 " Vbs * Ybi13 " Yb14 ~ Yb15 — IPH PACHUCTAX OCTOHHBIX JICMCHTOB,
Yb = b7 Y68 * Y510 " Yb11 * Y613 * Ybl4 * Ybis — IPH pacyeTax eae300€TOHHBIX 3JIEMEHTOB;
Yb = Yb1 * Y52 * Vb5 * Ybi2 " Yb13 © Ybi4 * Ybis —IPpU  pacyerax OETOHHBIX JJIEMEHTOB INIPH
NeHCTBUU MHOTOKPATHO ITOBTOPSHOLUCHCS
Harpys3KH,
Yo = Yb7 " Yb11 * Yb12 * Yb13 " Ye14 * Yp15 — [IPH pacqyCTax XKENne300€TOHHBIX 3JIEMEHTOB [pH
IIEUCTBUH MHOTIOKPATHO MTOBTOPSAIOLIECHCS
Harpys3KH.

HanpsbxkeHHoe COCTOSHHUE JJIEMEHTOB OIpeIeIIeTCA B COOTBETCTBUU ¢ yKa3aHHAMH §.8.
[Iposepka ycnoBus (90) npousBoaAUTCS I HAPYXHBIX TpaHEH OJJIEMEHTOB, B TOYKax
[epeceYeHs UX C I'TaBHBIMU LIEHTPAJbHBIMHU OCAMU MHEPILIUH HPUBEOCHHOIO CEYECHHUS, 8 IJIf
3JIEMEHTOB TaBPOBOr'0O, ABYTABPOBOro U KOpOOYATOro CEYEHUM TAKXKE B MECTAX NPUMBIKAHHS
CYKATBIX NMOJIOK K CTCHKE,

[Ipu onpeaeneHur KO3OOULUHUEHTOB Yp3 — WIS OCTOHHBIX KOHCTPYKUHMH H Ypio — JUISA
KEJ1e300€TOHHBIX KOHCTPYKLIMK BBICOTa PACTAHYTOH 30HBI CEYEHMS A, HAXOAUTCA IO 3MIOpE
HaIPSXKEHUH B NJIOCKOCTH IIZBHBIX PACTATMBAIOIUX HANPAXKEHUH.

3Ha4YeHUEe KO3PDULMEHTA 7Ypg 3aBUCUT OT CXEMBI apMUPOBAHUA (OJHOPAOHOE HIIH
MHOT'OPAHOE, JUCTIEPCHOE UM OOBIYHOE) 00/aCTH UIEMEHTA, M1 KOTOPOH MPOU3ZBOAUTCS
[MPOBEPKA TPEIIMHOCTOUKOCTH.

Pacyer kene300¢TOHHBIX JJIEMEHTOB IO PACKPHITHIO TPELIHH

9.5 B HETPEINMHOCTORKHX CTEPXHEBBIX 3JIEMEHTAX pacyeT 10 PACKPBITHIO HOPMAJIBHBIX
K IPOJOJIGHOM OCH TPELIUH CIeAYET BBINMOMHATL U3 YCIOBHS

Ao S YD (91)
e d. — pacyeTHas WHUPHUHA PACKPEITHA TPEWHH, MM;
A,, — JOITycKacMas LIMpPHHA pacKPhITHA TPEUIHH, MM, ontpeaensiemMan no 9.8,
9.6 LHlnpuHy pacKpbITHS TPELLHH dcr, MM, CIEAYET ONPEACIIATE 110 GopMyIie
- - |
a,, =d@m _(GS -—--crsybg)/ES#-7(4—-100p)dA, (92)
rne o — KodbPUUHUEHT, MPUBMMACMBIK PaBHBIM JUIS 3JIEMEHTOB:

U3rubaeMbIX X BHELICHTPEHHO CKaThiX — 1,0;
LICHTPAJIbHO M BHEHECHTPEHHO PACTAHYTHIX — 1,2;

@¢; — KO3QGhHULUMEHT, MPUHUMAEMBIN paBHBIM: IIPU Y4YeT€ BPEMEHHOrO JIEHCTBUA
Harpy3ok: npu F;/ F,<2/3-1,0;npu F}/ F .22/3 - 1,3;
(F.nF; - Haubonpuiue 0000mEHHBIE YCHINS (U3rMOAIOIINNA MOMEHT, HOpMaJibHas CUJjla

A T.I.) COOTBETCTBEHHO OT JOEHCTBHUA TIOJHOH HArpy3ku (IMOCTOSAHHOM,
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ATATEIbHOH, KPaTKOBPEMEHHON) U OT JEUCTBUSA MOCTOSHHON M JIIHUTEIBHOMN

Harpy3oK);
TPH YYE€TC MHOTOKPATHO [NOBTOPAIOLICUCA HAI'PY3KH:

[P BO3AYLIHO-CYXOM COCTOAHMM O€ToHa 2 — p; (ps — KOIPOUIMEHT acuMMETpHUH

[IMKJ3);

MpHY BOJOHACBIIEHHOM COCTOSsHUHM OeToHa — 0,9;

N — KO3QOHULUMEHT, NPUHUMaeMbIi PaBHBIM IIPH apMaType:
CTEPIKHEBON NEepHOANUECKOro npodunsg — 1,0,
IJIaAKOHN CTEPXKHEBOH — 1,4,

[IPOBOJIOYHON MEPUOAUYECKOr0 Npoduas — 1,2;

O; — HalpsKEeHUE B PACTAHYTOM apMaType, OINpele/ieMOe B COOTBETCTBHH ¢ 9.7 Oe3
y4era COMpPOTUBICHUS O€TOHA pacTAHYTOW 30HBI CEYEHHSA; C YUYETOM
GUIBTPALMOHHOTO NaBJIEHHUS BOJBI, OINPEACISIEMOI0 B COOTBETCTBHMM ¢ 7.12 wu
7.13;

Osbe — HAYAIbHOC pacTATHBAIOLICE HAMPSXKCHUE B apMaType OT HabyxaHus OetoHa. [{ns
KOHCTPYKUMHA, HAaXOOAIMXCHA B BOUE, Osp, — 20 MIla;, nnd koHCTpYKUMH,
MOJABEPKEHHBIX WIUTECIBHOMY  BBICBIXaHHUIO), B TOM 4YHCJ€ BO BpEMS
CTPOHUTENLCTBA G by = U;

L — KOYPQHLUMEHT apMUPOBAHHUS CCUCHHUS,
u= As/ ( b hy), Ho He Bonee 0,02;
d — JIMaMeTp CTEPKHEBOW apMaTypsl, MM.

ITpy paszinnyHbIX JuamMeTpax CTEPXKHER CiaeayeT IPUHUMATE

d = ini.df /Zk:nfdi ,
{ {

IO€ /1 — YUCI0 CTEPXKHEN OJTHOI0 AUAMETPa.

9.7 Hanpsbkenust B apMaType MpH pacuyeTax WIMPUHBI PACKPBITUA TPEIIHUH CJENYET
OTNPEACIATH MO CACAYIOLMM QOpMYyaMm:

JUIA U3TrU0AaeMBIX DIEMEHTOR

5,= M/ (4 2) ; (93)
AJIA UCHTPAJIBHO paCTHHYTbIX QJICEMCHTOB
os=N/ A; (94)

NJISE BHELCHTPEHHO PACTAHYTHIX ¥ BHELIEHTPEHHO CXXATHIX 2JIEMEHTOB ITpH
OONBIINX 3KCIEHTPHCHTETAX

o, =N(etz)/ Az, (93)
1711 BHELICHTPEHHO PACTAHYTHIX JIEMEHTOB ITPH MANBIX SKCHEHTPUCUTETAX:
714 apMaTypsl S

c.=Ne /A (h,—a); (96)
IJIs1 apMaTypel S

G, =Ne'd (h,—a). (97)

B dopmyne (93) 3Hak «wnoc» NPUHAMACTCA IIPpU BHEUCHTPCHHOM pACTAXKEHUH,
«MMHYCY» — IIPHX BHELICHTPEHHOM CXKATHH.

B dopmynax (93) u (95) z ( mieyo BHYTpeHHEN Maphl CHU) NOMYCKAeTCS MPUHUAMATH IO
pe3yabTaTaM pacueTa CEUEHUN Ha IIPOYHOCTH ITPYU paCYCTHBIX Harpyskax.
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9.8 lonyckaeMyi0 IIMPHUHY PACKPBITHS TPEWUMH A, MM, HJIS MACCUBHBIX HAIOPHBIX
KOHCTPYKLIMH ClieayeT MMPpUMHUMaTh He 00J1e€ BETMYNH, NTpHUBEeACHHBIX B Tabnuuax 23, 24.

s coopyxenun II — IV kiaccoB npenenpHas IIHMPUHA PAaCKpBITHA TPELIMH
ONpeAcisaseTcs YMHOXEHHEM TOJYYeHHbIX 1o TtabauuaM 3HaueHuH A,, MM, Ha
ko3hdHuMeHTsl, paBHuie coorBercTBeHHo 1,3; 1,6; 2,0. Ilpu 3TOM wMpuHa pacKpsITHA
TPEUIMH PUHUMAaETCA He Dosee 0,5 MM,

J1JIs TOHKOCTEHHBIX KOHCTPYKLMH NpPU OTCYTCTBHH arpeCCUBHOM Cpeabl AOMYCTHMANA
NIMPUHA PACKPBITUA TPEUIMH IPUHUMAETCA B COOTBETCTBMHM C YKa3aHUSIMH ACHCTBYIOIIHX
HOPMATHUBHBIX JOKYMEHTOB.

[IpuBencHHbIe B Tabauuax 23 v 24 3Ha4eHUs A, NIPUHUMAKOTCS C YYETOM IPHMEHEHHUS
apMmaTypbl kiaaccoB A-I, A-II, A-III, Bp-I. IIpy npuMeHeHUH apmaTypsl APYrHX KIaccOB
npeAebHas IMMPUHA PACKPBITUS TPEUIMH NPUHUMAETCA He 00Jiee BEIMUMH, MOAYYEHHBIX 11O
HacTOALIUM Ta0IHLaM.,

[Ipy OukapOOHATHOW MIEJIOYHOCTH BOABI-CPEABI, MEHBINCH | MI ' 23KB/1, WIH
cymMmapHoOi koHueHTpauuu UOHOB Cl m SOy, Ooubiren 1000 mr/n, 3sHauyeHus A, cieayer
YMECHBIIATH B JIBA pa3a.

[Ipu cpepHeronoBoM 3HaueHUMHM OUKApOOHATHOW IUENTOYHOCTH BOIBI-CPEObI, MEHBIIEH
0,25 Mr* 3kB/1, ¥ TNpU OTCYTCTBHUM 3alUTHBIX MEPOHPUATUN HAMOPHBIE KOHCTPYKLHUH
ClefyeT NMPOeKTUPOBATh TPECHIMHOCTOMKUMH.

3Ha4YeHUs A, P UCTIOJIBb30BAHUH 3ALUUTHBIX MEPONPUATHH ClIeIyeT YCTaHaBIUBaTh Ha
OCHOBAHHH CIIELMATIbHBIX HCCIICAOBAHUH,

[Ipn nuaMetpax apMmarypsl 40 MM u OoJiee 3HaUYCHUE A, JIOITYCKAeTCs YBEINUMUBAThH Ha
25 %.

{18 TOHKOCTEHHBIX KOHCTPYKUHMH (C BBICOTOM CEUYEHMs MeHee 1,5 M) mupuHy
AOIYCKAEMOI0 PACKPBITHS TPEIIHH A, CIIEAYET YMHOXKATH Ha KOG OULHEHT 0,5,
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Tadoanuna 23
anpoxai)SOHaTHaﬂ MaxcumaneHoe 35auenne B/1] GeToHa | ,[[ofrycxaéu{a}lﬂmﬁpHHa pacxpgi'rm; r
[LCTOYHOCTH BOABI |  TpW HANope A, M TPEWMH A.., MM, B COOpYxeHusx [ kiacca
W, MT - 3KB/J1 10 50 200 N0 yCNOBHIO KOPPO3HOHHON CTOHKOCTH
o 0,25 Brmou. 0,50 0,48 0,45 He normyckaercs
0,4 0,55 0,50 0,45 0,05
0,4 0,48 0,45 0,42 0,10
0,8 0,63 0,48 0,52 0,05
0,8 0,59 0,55 0,50 0,10
0,8 0,56 0,52 0,48 0,15
0,8 0,54 0,50 0,46 0,20
0,8 0,52 0,49 0,45 0,235
0,8 0,50 0,47 0,44 0,35
0,3 0,48 0,45 0,43 0,50
| 1,6 0,70 0,69 0,64 0,05
6 0,70 0,66 0,62 0,10
1,6 0,68 0,64 0,60 | 0,15




OxoHnuanue mabauyot 23

['napokapOoHaTHad
HIEJIOYHOCTH BOIBI

Makcumanbsroe 3uaucuue B/L] 6eToHa
npu Hanope H, M

CII 41.13330.2012

Honycxaemas typHHa pacKphITHA

TPELIMH A,,, MM, B COOpYkeHMAX | Knacca

‘—

W, Mr" - 3KB/JI 10 J: 50 200 (10 YCIOBHIO KOPPO3UOHHOH CTOMKOCTH
1,6 0,66 0,62 0,58 0,20 -
1,6 0,64 0,60 0,57 0,25
1,6 0,62 0,58 0,55 0,35
1,6 0,60 0,56 (0,53 0,50
2.4 0,70 0,70 0,70 0,05
2,4 0,70 0,70 0,69 0,10
2.4 0,70 0,70 0,66 0,15
2,4 0,70 0,66 0,62 0,25
2.4 0,68 0,64 0,60 0,35
2.4 | 0,66 0,62 0,59 0,50
| 3,2 mbonee L He orpann4npacrcs ]
Tabnuua 24
JlommyckaeMas MIMPHHA PACKPBITHS TPEIUH A ,, MM,
YV CIORHS BO3ICHCTBIS CDE I'panuenT B COOpPY)eHuAX | Kinacca no ycaoBUI0 COXPaHHOCTH
pelibl | g
Hanopa apMaTYpPBl P CYMMapHO#H KOHLEHTpAalluy HOHOB
Ha KOHCTPYKIHIO [C1']+0,25[SO,"'] B BONHO# cpene, Mr/ ]
- | menee 50 100 i 200 [ 400 — 1000
[TocToAHHOE BOJIOHACKHIIIIEHHE o 5 0,50 0,40 0,35 0,30
50 0,45 035 | 0,30 0,25
300 0,40 0,30 | 0,25 0,20
[lepyoanveckre HAChIILIEHHA BOLOM
[IpH YHUCAE HHUKJIIOB B FOA; |
meHee 100 Jlo 5 0,30 0,25 0,20 0,15
50 0,30 0,20 0,15 | 0,10
300 0,30 0,20 0,10 0,05
200 - 1000 o 5 0,25 0,20 0,15 0,10
50 0,20 0,15 0,10 0,05
| 300 0,20 0,10 0,10 0,05
Kanunnsapaelil noacoc, 6peI3ru ~ 0,20 B __9,15 &l 0 | 0,05 N

—

ol

PacueT 3J1eMEeHTOB KeJ1e3006 TOHHBIX KOHCTPYKUMH 110 xedpopManuam

9.9 NedopManum Xene300€TOHHBIX KOHCTPYKLUMHM, & TaKXke YCWINs B JJIEMEHTaX
CTATHYECKM HEONPEJEIUMEIX KOHCTPYKHUH OHpejessaoTes METoAaMU  CTPOUTEIbHOH
MEXAHHKH C YYETOM TPELIMH ¥ HeYNPyrux CBOUCTB OETOHA.

[Tpy CNOXKHBIX CTATUYECKH HEONPEACNIUMBIX CHCTEMaAx MOIMYCKaeTCs OMpeaeATh
NEPEMEIICHUS TI0 POPMYJIaM CONPOTUBIICHHUS MAaTCPHATIOB.

9.10 llpu

Gopmyam:

KPaTKOBPEMECHHOM  JE€HCTBHUHU

IS TPELMHOCTOWKHUX JIEMEHTOB UMW HX YYaCTKORB
BH‘ = 059 Eb [red ?

JUI HETPEIIUHOCTOMKUX JIEMEHTOB HIIK HX Y4aCTKOB

Harpy3kd IKECTKOCTb

U3rubacmeIX,
BHELIEHTPEHHO CXAThiX W BHELIEHTPEHHO PACTAHYTBIX 3JICMEHTOB CJICAYET OMNPEACHAATH IO

(98)
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