MMHHCTEPCTBO
CTPOMTEJILCTBA H )XAJIHITHO-KOMMYHAJIBHOT'O
XO3AMCTBA POCCHACKON GEJAEPAIINHA

(MHHCTPOY POCCHH)
IIPHUKA3
o B wcest 201 o IILfh
Mocksa

06 yTBepraenun cBoga npasun «KoHCTPyKUHHE OeTOHHBIE, APMHPOBAHHLIE
NOJIMMepHOit KOMNO3UTHO# apMaTypoii. IIpaBHJa MPOEKTHPOBAHAA»

B coorsetcreun ¢ IlpaBunamu paspaGoTKH, YTBEpKAEHHA, OIMYGIHKOBaHMS,
H3MEHCHUS M OTMEHBl CBONOB NPABWJI, YTBEPXAECHHHIMM [OCTAHOBIECHHEM
lpasutensctBa Poccuiickoit Pemepamuu or 1 wmions 2016 r. Ne 624,
nonmyHkroM 5.2.9 mynkra S5 Ilomoxkenus O MUHHCTEPCTBE CTPOMTENBCTBA
H XHIHLIHO-KOMMYHAJIBHOTO Xo3siiicTBa Poccuiickoit ®enepaunu, yTBepKaeHHOro
nocTaHoBieHueM Ilpasutenncrea Poccuitckoit ®emepaunu ot 18 moabps 2013 r.
Ne 1038, mymxrom 233 Ilnana pa3paGOTKM M YTBEpXKIEHHsS CBOZOB NpaBHI
H aKTyalu3alludl paHee YTBepXXAECHHBIX CBOJOB MPABHJ, CTPOMTENBHBEIX HOPM
u mpaBdil Ha 2015 r. u r1wraHoBelf mepuox mo 2017 r., YyTBEpXZEHHOrO
OprKasoM  MuHHMCTEpPCTBA  CTPOMTENBCTBE M KHIHIIHO-KOMMYHAJBHOIO
xo3giictBa Poccuiicko#t ®epepanmn ot 30 wmoHs 2015 1. Ne 470/mp
€ H3MEHEHHsMH, BHECEHHBIMH IIPUKa30oM MHHHCTEpCTBA  CTPOHTENBCTBA
¥ MCGUHITHO-KOMMYHAIBHOTO Xo3siicrBa Poccuiickoit ®eneparpm ot 14 cerrabps 2015 r.
Ne 659/np,mpu K a3 bIBalo:

1.  VYTBepouts M BBecTH B JelicTBHe uepe3 6 MecAlleB €O AHSA W3AaHUA
HACTOSILIEro IpHKasa IpuiaraeMsii CBOA mpaBun «KoHCTpykumM GeroHHbre,
apMUpPOBaHHBIEe MOJIMMEPHON KOMIO3UTHO# apMaTypoit. [IpaBuia IpOeKTHPOBAHMY.

2.  [JemapTaMeHTy rpalOCTPOUTENbHOMN NeATeNbHOCTH U aPXUTEKTYPHI:

a) B TeueHHe 15 mHedt co NHA M3JaHMA NPHKAa3a HAaNpaBHTh YTBEPXUESHHBIH
csox npasunl «KOHCTPYKIMH GETOHHBIE, ApPMHUPOBAHHBIE ITOTHUMEPHON KOMIIO3UTHOM
apmatypoil. IIpaBuiia NPOEKTHPOBAHUA» HAa PETHCTPALHIO B HAIMOHANBHBIE OpraH
Poccuiickoit Penepauus 1o cTaHgapTH3ALHH;


https://meganorm.ru/Index2/1/4293827/4293827004.htm
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6) obecmeunTh OMyONHKOBaHHE Ha OGMIMANBEHOM caiite Mumctpos Poccuu
B WHOOPMAIMOHHO-TEIEKOMMYHHKAMOHHOH  ceTH  «VHTepHeT»  TeKcra
yTBepXAeHHOro cBoxa 1paBun «KOHCTpYKIMH GeTOHHBIE, apMHpPOBAaHHEIE
MONMMEPHOH KOMIIO3UTHOH apMarypoii. IIpapuiia pOEeKTHPOBaHHD) B SJIEKTPOHHO-
uudposoit dopMe B Teuenne 10 nHeHt co IHA perucTpanMM CcBOJa NpaBHI
HallMOHAJIBHBIM opranoM Poccuiickoii ®enepanun no cTaHAapTH3ANMH.

3.  Kourpomp 3a WHCHOIHEHHEM HaCTOALIEro IPHKa3a  BO3JIOXHTH
Ha 3aMecTHTen MUHHCTpAa CTPOUTENLCTBA M XUITHIIHO-KO 0 X031HCTBa
Poccuiickoii ®enepauuu X.JI. Masnusaposa.

Mumnuctp M.A. Mens
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Mpeaucnosue

CBeneHun o cBOg4e NpPaBun

1 UCMNONMHUTENN - AO «HUU «Crpoutenscteor» - HUWMIKE wm. A.A. MeBosgeea, AHO
«CtaHaapTkoMnosuT», OGbeauHeHue puanyeckux nuy «Coto3 Npou3soaguTenein KoMNO3UToB»

2 BHECEH TexHWJecKkum KOMUTETOM No cTaHaapThsauum TK 465 «CTpoutensctao»

3 NOArOTOBIIEH Kk yTeepxaeHUIo JenapTaMeHTOM rpagocTponTENbHOW AEATENEHOCTA K apXUTEeKTYPh!
MuHucTepcTBa CTpouTENbCTBa M XKUNULIHO-KOMMYHaNbHOro xo3sinctea Poccuiickoin depepauvn (MMHCTpoiA
Poccun)

4 YTBEPXEH npukazom MuHWCTepCTBa CTPOWTENBCTEBA M XUNMLHO-KOMMYHArIbHOMO XO3ACTBA
Poccuiickon ®eaepaumu ot 11 mona 2017 r. Ne 988/np u BBeneH B aeitctave ¢ 12 aHeapA 2018 r.

5 BAPEMTMCTPUPOBAH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrivpoBaHuio W METPONoruu
(Poccrangapr)

6 BBEAEH BMEPBbLIE

B cnyyae nepecmompa (3aMeHbl) URU OMMEHLI HAaCMORWEe20 €800a MpPasun Ccoomeemcmeyiowee
yeedomneHue Gydem onybnuxkosaHo e ycmaHOGNeHHOM mopsdke. Coomeemcmeyiowjas UHGOPMaUUR,
yeedoMrieHue U meKcms! Pa3Mewamecs maKkKe @ UHGOPMAaUUOHHOU cucmeme obuiezo nonb308aHus — Ha
ogpuyuansHom caiime paspabomyuxa (Murcmpoi Poccuu) e cemu YinmepHem

© MuncTpoi Poccun, 2017

HacToAwmMin HOpMaTUBHLIA AOKYMEHT He MOWET ObiTb NONHOCTBLIO UMK YACTMHHO BOCNPOM3BEAEH, TUPAIMPOBAH K
pacnpocTpaHeH B kavecTee ohuLManbHOro K3AAHUA Ha TeppuTopun Pocculickoi ®epepauwn 6e3 paspetweHus MuHctTpos Poccun

B HABOP




Cl1 29571325800.2017
Coaepxanue

1 O6NACTD HPHMEHEHMA. «....cevveisisvssinsasssisssisessssssssssssbssssssssbsssssassssssassssssssesssossinnas e 1
2 HOPMATHBHBIE COBITKH ........ovvmimeveisscrrsmsnsssssssssssssesisssisssmssssssssssasssnssssssssasssssssases

3 TepMuHE! B OTIpEACICHHUS
4 O61p€ NONOKEHNUA ..

5 Marepualbl........ccooueneee reerreeehereateeertrernte e teeeearEeasEerbeeneteeaanteaenaene st eeaenteeaanann [ 5
5.1 HopmartuBHEIE ¥ pacyeTHBIE XapaKTEPUCTUKH GETOHA U CTANBHON apMaTYphL. ... 5
5.2 HopmaruBHEIE H pacyeTHBIE XaPaKTEPUCTHKH KOMIO3UTHO# NOIMMEPHOH apMaTyphl....... 5

6 KoHcTpykimu 6e3 npeBapHTENBHOTO HANPHKEHUs KOMIO3UTHON NONMMEPHO#H apMaTyps.... 10
6.1 PacueT KOHCTpYKUMIt 1O NpefeNsHBIM COCTOAHHUAM NepBOii MPYINIEI .10
6.2 Pacuer KOHCTPYKUMIi IO NpeeNbHBEIM COCTOSHHAM BTOPO# rpyIbl

7 KoHCTpyKiuy ¢ npeBapuTENLHO HANPAXKEHHOH KOMIIO3UTHOM NOTMMEPHOH apMaTypoi ....... 36
7.1 IlpenBapHTeNLHBIE HANPSKEHHUS apMATYPEI 36
7.2 Pacuet npexBapUTENbHO HaNpsXKEHHBIX KOHCTPYKLHMH NO NPEACIbHBIM COCTOAHUAM NEpPBOi

rpynne . . 37
7.3 Pacuer npeABapUTENBEHO HAMPAKEHHBIX KOHCTPYKLHIA O NpeJieNbHEIM COCTOAHHAM

BTOPOM TPYIIIBL....cvucveverersssoremsesssessesecsersensessssssssassssssasassassesassnens 37

8 KOHCTPYKTHBHBIE TPEGOBAHM ........cvereerrrreesnassersemnnenees 40

Ipunoxenne A OcHoBHbIE GyKBEHHBIE 0603HAYEHUA

1L

| B HABOP |




cn 295 .1325800.2017
Beepenne

Hacrosiumii csoa mnpaBui paspaboTaH ¢ y4eToM 00A3aTeNbHBIX
TpeboBaHuii, ycTaHoBieHHbIX B (DepepanbHBIX 3aKkOHax oT 27 Hekalps
2002 r. Ne 184-03 «O TexHuyeckoM perynmupoBanum», ot 30 gexabpsa
2009 r. Ne 384-03 «Texuuyeckuii pernaMmeHT 0 6€30NaCHOCTH 3JaHUH H
COODPYXEHHUH» " COMIEPIKHUT TpeGoBaHHUA
K TpOEKTHPOBaHMIO KOHCTPYKUMH 43 OeToHa, apMMpPOBAaHHEIX
KOMITO3HUTHOH MOJIMMEPHOIi apMaTypoi.

Ceox npaeun paspaboran aeropckuMm komektuBomM AO «HHUL
«Crpourenscteon — HUWMXKB um. A.A.'Bo3gesa (A-p TexH. Hayk T.4.
Myxamedues (pykoBoautenb paGoTel) - paszdener I-8, KaHI. TeXH. HayK
.B. Kysesarnoe — pasoenvt 6-8; n-p TexH. Hayk B.®D.Cmenanoga, kaHo.
xum. Hayx B.P.Daruxman, Kanl. TexH. Hayk A.B. Byuxun — pasodenwt 1-3, 5)
npu ydactud AHO «CrasaapTkomnosut» (uHk. 4.B. I'eparmosckui),
O6beuHEeHHs OpUAUYeCKHX JUL «CO03 NpOU3BOAMTENEH KOMIIO3HTOBY
(urx. C.JO.Bemoxun) u OAQ «Pochano» (umx. FO.I. Trauyx).

B HABOP
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CBOAd IMMPABHUJ

KOHCTPYKUMH BETOHHBIE,
APMHPOBAHHBIE ITOJJUMEPHO# KOMITO3UTHO APMATYPOIA.
TIPABUJIA IPOEKTHPOBAHHS

Concrete structures reinforced with fibre-reinforced polymer bars.
Design rules

Jarta BBeaenus —2018-01-12

1 O6nacTh npUMeHEeHHSA

HacTosmuit cBOX NpaBH PaclpOCTPaHAETCS HA IPOEKTHPOBAHHE KOHCTPYKUMit U3 GeToHa,
apMHpPOBaHHBIX KOMIIO3WTHOH MOJHMEPHOH apMarypoii Ha OCHOBE YTJICPOJHBIX, ApaMHIHBIX,
6a3aNbTOBBIX MM CTEKISHHBIX BOJTOKOH.

CBoz npaBuil yCTaHaBIUBaeT TPeGOBAHKS K IIPOEKTHPOBAHHIO KOHCTPYKIHH, H3TOTOBISEMBIX
M3 TSDKENOTO U MENKO3EPHHUCTOro GETOHOB, SKCILTyaTHPYEMBIX IIPH CTATHIECKOM JEHCTBUH HATPy3KH
B KIIMMaTHYecKuX ycnoBuax Poccuiickoit ®enepanun.

2 HopmaTHEHBIE CCHIIIKH

B HacrosmeM cBOJE MPaBUI HCIOJIB30BAaHE HOPMATHBHEIE CCHUIKH Ha CEMYIOHe JOKYMEHTEL:
CIT20.13330.2016 «CHuII 2.01.07-85* Harpy3ku u Bo3aeHCTBHA»

CIT 63.13330.2012 «CHull 52-01-2003 BeronHbie M ene300eTOHHBIE KOHCTDYKIMH.
OcHOBHBIE MONOXeHHD» (C H3MeHeHHsiMH Nel, Ne2)

CIT 70.1330.2012 «CHulIl 3.03.01-87 Hecymme u orpaxjaiompe KOHCTPYKUHH» (C
n3MmeHeHneM Ne 1)

TOCT 13015-2003 Hsgenus sxene306eToHHbIE M GeTOHHBIE Ui CTpoHTenbcTBAa. OGImme
TeXHHYecKHue TpeGopanus. [IpaBuna NpHeMKH, MapKHPOBKH, TPAaHCIIOPTHPOBAHKHA H XPaHEHHA

T'OCT 31938-2012 Apmarypa KOMIIO3HTHas NONUMEPHas JUIA apMHPOBaHHS OETOHHBIX
KOHCTpyKupit. O0Imue TeXHHIECKHE YCIOBHA

I'OCT 32492-2015 ApmarTypa KOMIO3HWTHasd HOJNMMEpHas Uil apMHPOBaHUA OGETOHHBIX
KOHCTPYKIIMif. MeToEI onpeneNieHus GpU3NKO-MEXaHWIECKHX XapaKTEPHCTUK

I'OCT 27751-2014 HapmeXHOCTb CTPOHMTENBHBIX KOHCTDYKIM M OCHOBauuil. OCHOBHBIE
TIOJIOXKCHHS

H3paune opuunanbHoe
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IMMpumeyadnue— [Ipy nomb30BaHHH HACTOSILMM CBOJAOM NpasHIi nenecoobpasHO MpOBEpHTH AeHCTBHE
CCBUIOYHBIX NOKYMEHTOB B HH(OPMAHMOHHOH cHCTeMe O6IIero nons30BaHWA — Ha OQMIMATLHOM caiiTe ¢enepansHOro
OpraHa HCIIOJIHMTENILHOR BIIACTH B cepe CTaHAApTH3alUMK B ceTH FIHTEpHeT WK NO €XErogHOMy MH(YOPMaLMOHHOMY
ykasaremo «HauMoHalbHbIE CTaHAAPThI», KOTOPHIH ONMYONHKOBaH MO COCTOSAHHIO Ha | AHBApsA TEKyLIEro roga, H no
BBIITYCKaM €XKeMEeCAYHOro HH(popMaLHOHHOTO yka3aTesa «HauuoHnanbHEle CTaHAAPTHIY 3a TeKymwmii rox. Ecau 3ameHen
CCBUTOYHBbIA NOKYMEHT, Ha KOTOpbIf JaHa HeJaTHpPOBaHHasA CCHUIKA, TO PEKOMEHDYETCA HCMONL30BaTh AEHCTBYOLLYIO
BEPCHIO 3TON0 MOKYMEHTa C YY€TOM BCEX BHECEHHBIX B JAHHYIO BEpCHIO M3MeHeHMH. EcnM 3aMeHEH CChbUIOYHBIN
NOKYMEHT, Ha KOTOpBI# NaHa [NaTHPOBAHHaA CChUIKA, TO PEKOMEHJYETCA HMCIONbL30BATh BEPCHIO 3TOrO JOKYMEHTa C
YKa3aHHBIM BBIIIE roZoM yTBEpKACHUA (MpuHATHA). Ecnu nocne yrBepxAeHUA HaCTOSAILEro CBOJA MPaBil B CCbUTOYHBIN
JOKYMEHT, Ha KOTODBIN JaHa NaTHPOBAHHAs CCBHLIKA, BHECEHO W3MEHEHHE, 3aTpariBaloliee NONOKEHHE, Ha KOTOPoe JaHa
CCBLTKA, TO 3TO MOJIOKEHHE PEKOMEHAYETCA MPUMEHATH 6e3 yueTa maHHOro WiMeHeHHs. ECIH CChUIOYHBIN AOKYMEHT
OoTMeHeH 63 3aMeHB!, TO MOJIOXEHHE, B KOTOPOM AaHa CCHUIKA Ha HEro, peKOMEHAYETCS NPHMEHATh B YacTH, He
3aTparuBaiomieit 3Ty ccbuiky. CBeaeHus o AeifcTBUM CBOJOB NpaBui uenecoobpasHo mpoeeputh B PepepanbHoM

HHpOpPMaLIMOHHOM (OHIE CTAHAAPTOB.

3 TepmHHBI 4 onpejeieRus

B HacTosImeM cBoxe NpaBMI IPHMEHSIOTCA TepMUHEL, ycraHoBineHHbIe B CII 63.13330 u T'OCT
31938.

4 O6mue MoJI0KEHHSA

KoMNo3uTHYI0O HONMMMEpPHYIO apMaTypy peKOMEeHAyeTcd NpUMEHATh U1 apMHpOBaHMA
KOHCTpYKUH# U3 6eToHa:

- TIpH CTPOHMTENBECTBE OOBEKTOB HOPOXHO-TPAHCHOPTHOH U TOPOACKOH HMHXEHEPHOM
HHQPACTPYKTYpPhl, CEIBCKOXO3AHCTBEHHOTO HA3HAYEHMs, XMMHYECKMX TNPOH3BOACTB, TOKCHYHBIX
3aXOPOHEHHUI, BOJIONIOATOTOBKH ¥ BOXOOMHUCTKH, MEHOPALINH;

- IIPH CTPOHUTENLCTBE INAXT, TOHHENEH, COOpYKEHUH, IKCIUTYaTHPYEMBIX B YCIIOBHSIX BBICOKHX
3JIEKTPOMATrHUTHBIX NONEH U pa3HOCTH NMOTEHIMAIOB, MOPCKUX U MPHIOPTOBBIX COOPYXEHHii;

- IIpH PEKOHCTPYKIMH, PEMOHTE ¥ YCHJICHUH KOHCTPYKUHMH 3/IJaHH# U COOPY>KEHHUH,

a TaKKe Juii apMupoBaHMs (QYHHAMEHTOB, MHOTOCNOMHBIX  TerocGeperaromux
OrpaXJalOmUX KOHCTPYKUMH, TpyOONpOBOZOB, OIOp JHHHI JJeKTpoliepenay, €MKOCTHBIX
COODYXEHHH M IpYyTMX KOHCTPYKUHMH, 3KCITyaTHPYEMEIX B YCIOBHAX BO3JEHCTBHA arpecCHBHBIX
cpexn.

4.1 Pac4eTsl KOHCTPYKIMiT C KOMIIO3HTHOH NOMMMEPHO# apMaTypo# cliexyeT Npou3BOAUTH 110
NpeAeIbHBIM COCTOSHUAM NIEPBOH U BTOPO# IPyTIm.

4.2 PacueTsl IO NpeReNbHBIM COCTOSHHSM NEPROH IPYIIIEI BKIIOYAIOT B Ce0:

- pac4eT Ho NpPO4HOCTH;
- pacuer 1o yCToHYMBOCTH (POPMBI (/11 TOHKOCTEHHBIX KOHCTPYKIIHIA);
- pacyer no yCTOWYMBOCTH ITOJIOXKEHH (ONPOKUIBIBAHKE, CKOJIBXEHHE, BCIIEIBAHKE).

4.3 PacyeTs! 0 NpeieNIEHEIM COCTOSHUAM BTOPOH IPYNIE! BKIFOYAKOT B ce64:

- pacyer no o6pa3oBaHHIO TPEINHH;
- pacyeT NO pacKpPBITHIO TPEIIUH;

B HAGOP
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- pacdeT no aegopMansM.

4.4 Tlpu pacdyeTax KOHCTPYKIMI C KOMIIO3UTHOM NOJMMEPHOM apMaTypoil MO HpeenbHBIM
COCTOSHHAM CIIEyEeT paccMaTpuBaTh Pa3NH4YHbIE pacyeTHble curyauuu B cootBerctBuu ¢ ['OCT
27751, B TOM 4HCNE CTafiid M3TOTOBNEHMA, TPAHCIOPTHPOBAHHS, BO3BEINEHUS, SKCILTyaTal(HH,
aBapHiHEIE CHTyalllH, a B HeOOX0JUMBIX CIIydJasx — Noxkap.

4.5 PacyeTsl KOHCTPYKIHH ¢ KOMIIO3UTHOH IOJMMEPHO# apMaTypoil cliefyeT POMU3BOJHTH Ha
BCE BHJIbI HATPY30K, OTBEYatOMMX QYHKIHOHANGHOMY HAa3HAYEHHIO KOHCTPYKIMA, C YIETOM BIIMSAHHS
OKpyXaloIleH cpefsl, a B HEOOXOMMMBIX CIydasX — C Y4eTOM BO3JEHCTBHA MoXxapa,
TEXHOJIOTHYECKIX TEMIEPAaTypHBIX M BJIKHOCTHBEIX BO3IEHCTBHH M BO3AEHMCTBHN arpecCHBHBIX
XHUMHYECKUX Cpell.

4.6 KOHCTpYKUMM ¢ KOMIIO3HMTHOH IOJMMEPHOH apMaTypoil CICOyeT pacCIHMTBIBATL Ha
neficTBue M3rubaroluX MOMEHTOB, HPOJOIBHEIX CHII, IONMEPEeYHEIX CHI M KPYTAIMMX MOMEHTOB, a
TaKX€ Ha MECTHOE JAeHCTBHE Harpys3Ku.

4.7 Tlpm pacuyere COOPHBIX KOHCTPYKILMH € KOMIO3WTHOM NOJNHMEpHOH apMaTypolf Ha
BO3/ICHCTBHE YCHIIHH, BO3HHKAIOIINX IPH MX II0XkEMe, TPAaHCIOPTUPOBAHHH H MOHTAaXE, HAarpy3KYy OT
HX MaccHl CIIeyeT NPHHAMATH C KO3G(HIMEHTOM IMHAMHIHOCTH, DaBHBIM!

1,60 — npu TpaHCTIOPTHPOBAHKUH,

1,40 — npu mogbeMe B MOHTAXE.

JomyckaeTcs npuHuMaTh Gonee HU3KKe. 000CHOBAHHEIE B YCTAHOBIEHHOM TOPSIKE, 3HAUCHUA
K03 hHITHEHTOR IMHAMUYHOCTH, HO He Huxe 1,25.

4.8 Tlpu pacdeTax KOHCTPYKUMH CNEAyeT yYHTHIBATE OCOOCHHOCTH CBOMCTB GeToHa M
KOMMO3HMTHOH IONIMMEPHO} apMaTyphl, BIMSHUA Ha HUX XapakTepa Harpy3Kd M OKpYarolei Cpens,
cnoco60B apMUpPOBAHHs, COBMECTHOCTE pabOTH! apMaTyphl # O€TOHa.

4.9 Pacuets! no ycroiaueocTH GOpMEI KOHCTPYKIHM, 4 TAKOKE IO YCTOHYHBOCTH IOJIOXKEHHUSA
clefyeT NpOH3BOAUTH COITIACHO YKA3aHHWAM HOPMATHBHBIX JOKYMEHTOB Ha OTJAENBHBIC BHIBI
KOHCTPYKIMA.

4.10 Pacuyer mo MpOYHOCTH KOHCTPYKIHI ¢ KOMIO3HTHOM IMOJMMEDHOH apMaTypoil ciemyer
MPOU3BOAMTE:

- IO HOPMAJNIEHBIM CEYeHUAM (NPH JCHCTBHH H3rA0aloOMHX MOMEHTOB H IIPOAOILHEIX CHII);

- 110 HAKJIOHHBIM CEYeHHAM (NIPH AeHCTBHM IIONEPETHbIX CHIT);

- Ha MECTHOE JIEHCTBHE Harpy3KH (MECTHOE C)KaTue, IIPOiaBIHBaHNE).

5 MaTtepHajnt

5.1 HopMarHBHbLIE H pacdeTHble XAPAKTEPHCTHKH 0eToHA H  CTAJbHOH

apMaTypbl
5.1.1 HopMaTHBHEIE H pacdeTHEIEC 3HAUCHHS XapaKTEPHUCTHK 6€TOHA M CTaJIbHOH apMaTryphl, a
HOpH pacueTre KOHCTPYKuuii 0O HeNMHEHHoM nepopMamHOHHON MOJENM - AHArpaMMbl HMX

JepopmupopaHus, cienyer npuHuMars o CII 63.13330.

5.2 HopMaTHBHBIE M pacyeTHbIe XAPAKTEPHCTHKH KOMIIO3HTHOH DOJHMepHO

apMaTypnl

5.2.1 Jins apmMupoBanys KOHCTPYKIIHIA ClieflyeT NPUMEHATh OTBeyalonyto TpeGopanusam 'OCT
31938 KOMITO3HTHYIO NOJIMMEPHYIO apMaTypy CHEAYIOIHX BHIOB:

- crexnokommo3uTHyIo (ACK);

- 6azansTokoMmno3uTHYIO (ABK);

- yrnexomiozuTHyI0 (AVK) ;

B HABOP
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- apaMunoxoMIosutHy1o (AAK) ;

- xoMOuaHpoBanHy10 (AKK).

5.2.2 Bux KOMIO3MTHOM NOIMMEpPHOH apMaTyphl cliefyeT BHIOMpaTh B 3aBHCHMOCTH OT
YCJIOBHi 3KCIUTyaTallly KOHCTPYKIHE H XapaKTepa HX HarpyXeHH:.

5.2.3 OCHOBHBIMA NIPOYHOCTHBIMH H Je(OPMALMOHHEIMH XapaKTEPHCTHKAMH KOMIIO3HTHOM
MONMMEPHO# apMaTyphl ABIAIOTCS HOPMaTHBHBIE 3HAYEHHUA:

- CONpPOTHBINCHHS PacTsKEHEO R, ;

- Momyuns ynpyrocta E

- IIPEAEbHBIX OTHOCHTEIbHEIX Aehopmamii €, , 3

- ko3 dupenTa MuHERHOH TeMnepaTypHO# fepopMaum @ , .

5.2.4 HopMaTHBHEIE 3HAYEHHS: CONMPOTHBJICHUS PAaCTHKEHHIO R .ns MOIYIS YIPYTOCTH E,,

M NpEENEHEIX OTHOCHTENBHBIX AedopMmaumii £, , CIEHYET ONPENENATh ¢ OGECHEYEHHOCTBIO HE

MeHee 0,95 mo pesyibraTaM HCHBITaHHH 06pa3snoB KOMIO3HTHOH IOJMMEPHOH apMaTyphl B
cootBetcTBEH ¢ 'OCT 32492,

HopMaTHBHBIE 3HaYeHHWS MPOYHOCTHBIX M AeHOPMAUMOHHBIX XapPaKTEPUCTHK KOMIIO3HTHOH
NOJIMMEPHOH apMaTyphl pa3IM4HEIX BUAOB JOJDKHEI OBITH HE HIDKE 3HaYCHHI, yKa3aHHBIX B Tabmuue
1.

Tabnuual

3HayeHHe NoKasaTeNs KOMIO3UTHOMH
HauMmeHoBaHue MokasaTens MOJIMMEPHOH apMaTyphl BHAA
ACK ABK AVK AAK AKK
IIpenen npouHOCTH NPU 800 800 1400 1400 1000
pactsxenus, R, , MIla
Moy ynpyrocTs npu 50 50 130 70 100
pactsxenus, £, TTla

5.2.5 PacueTHOE 3HAYCHHE MONYJs ynpyrocta E ; KOMIIO3UTHOH MONMMEPHOH apMaTyphl
ClieAyeT IPHHMMAThH PaBHBIM €ro HOPMATHBHOMY 3HAYEHHMIO.

5.2.6 PacueTHOe 3HAYEHME COIPOTHBJICHHS PaCTKEHHIO R ', KOMIIO3HTHOH TMONHMEPHOH
apMaTypHl ClieAyeT IPHHAMATH PABHBIM

-R
RJ':M’ (5.])
Yy

The ¥, - KOI(QQMUACHT HANEXKHOCTH NO MaTepHaily, NMPHHAMAaeMBIH IpH pacyeTe IO

NpefeNbHBIM COCTOSHUSM BTOPOM IPYNNIE! paBHEM 1,0, a IpH pacdeTe 1o MpeEIbHEIM COCTOSHHAM
NepBO# Ipynmbl — W3 YCIOBHA obecliedeHHs NOBEpPHTENBbHOH BeposTHocTH He MeHee 0,997, B
3aBHCHMOCTH OT 3Ha49CHHA KO3(pPHIMCHTa BapHally V , PABHBIM:

1,2-mpu v<0,1;

1,5-npu 0,1 <v<0,15;

¥ st - K03 HIHEHT, YIMTHBAIOMKI YCIOBHS IKCILTaTALMA KOHCTPYKUMH ¢ KOMIO3HTHOH
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MONIMMEPHOH apMaTypoii, I(pHHAMAaeMBIi 1o Tabauue 2;

Tabnuma2
Ycnosue sKCIUTyaTanmu 3uauenve ), I KOMIIO3UTHOH MONMMEDHO# apMaTyphl BHJA
KOHCTPYKIHH ACK ABK AYK AAK AKK
Bo BHYTpEHHHX OMEIIEHASX 0,8 0,9 1,0 0,9 0,9
Ha oTxphITOoM BO3IyXE H B 0,7 0,8 1,0 0,8 0,8

TpyHTE

5.2.7 Ilpu pacyere KOHCTPYKLMH IO IPEACIBHBIM COCTOAHMAM MEPBOH IPYMNEI HA ACHCTBHE
TONBKO MOCTOSHHBIX H JIMTENHHBEIX HArpy30K pacdeTHOE 3HAYCHHE CONPOTHBIECHHA DaCTAKEHHIO
KOMIIO3HTHOH MOJMMEPHOM apMaTyphl CIEAYET ONpPEAeIiTh N0 hopMyie:

Rf =V ‘R (5.2)

n

rae ¥sy- KOODOHIMEHT CHHXEHHS CONPOTHMBICHHS PACTIKEHHIO KOMITO3UTHOM
NONMUMEPHOH apMaTypHI IPH IIATEIHHOM ACHCTBUH HArpy3Ky, pAHAMaeMbIi 1o Tabmaue 3.

Tabnuna 3
3HadeHue ¥ ¢4 I KOMITO3UTHOH IOJIMMEPHOH apMaTypsl
BHOA
ACK ABK AVK AAK AKK
0,3 0,4 0,6 0,4 0,4

5.2.8 PacuerHoe 3HaueHHE MpPENENBHBIX OTHOCHTENEHBIX AedopManuii  KOMIO3WTHOM
NOJIHMEPHOH apMaTyph! CIEAYET IPHHAMATH PAaBHBIM:
e &
falt — E .
/
5.2.9 PacueTHOE 3HaueHHE CONpPOTHBIICHHS KOMIIO3HTHOM MOJNMMEpPHOM apMaTyphl CXKATHIO
ClieZyeT NIPHHUMATh PABHEIM HYITIO.
5.2.10 PacuetHoe 3HadeHHE R, CONPOTMBIEHHA KOMIIOSMTHOH MONMMEPHOH apMaTypel

(5.3)

PaCTSKEHHIO IIPH pacyere IMPOYHOCTH CEYEHHH, HAKIOHHBIX K MPOAONBHOR OCH 3IEMEHTa, CICHYET
IPHHHMATh PaBHBIM
- IpH panuyce 3aruba XOMYTOB H3 CTEpKHel THaMeTpoM dfv, PABHOM He MeHee 6 dfiv:
R, =0,004-£, <0,5-R, (5.4)
- TpH pajMyce 3arufa XOMYTOB MeHee O dfv — IO AAHHBIM NPOM3BOAHMTENS KOMIIO3UTHOM
HOJIMMEPHOH apMatyphl, HO He Goee 3HaYeHs, BEIMHUCIESHHOTO o dhopmye (5.4).
Bo Beex ciydasx pacueTHoe 3HaueHue R, CONPOTHBIEHHA KOMIIO3UTHOH MOIMMEPHOH

apMaTypbl PaCTSKEHHIO IPH PacyeTe NPOYHOCTH CEYEHMH, HAKIOHHBIX K MPOAOIBHOH OCH 3JIEMEHTa,
cnexyer npuHEMaTh He Gosee 300 MITa.
5.2.11 Pacuernble nuarpaMMEI neOpPMHpPOBaHMS (COCTOSHMA) KOMIIO3UTHOH ITOJHMEPHOI

5
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apMaTypbl, YCTaHABIUBAIOLIHE CBA3b MEXIY HaNPSXEHUAMH W OTHOCHTENBHEIME Je)OpMAaLUSIMH TIPH
PacTsOKEHHUH, CIIeAyeT IPUHUMATD JIMHEHHBIMH.

6 Koncrpykuuu 6e3 npeIBapUTeJLHOr0 HAUPKEHUA KOMITO3HTHOH MoJHMepHO#
apMarypsoi

6.1 Pacyer xOHCTPYKIHIi [10 NpeeILHBIM COCTOAHHAM NePBOi Ipynnsl

Pacuer no mNpPOYHOCTH KOHCTPYKHHH Ha AelicTBHe MH3ru0almUX MOMEHTOB H
NPOOIBLHBIX CHII

Obwue nonodxcenus

6.1.1 Pacuer 1o NpPOYHOCTH KOHCTPYKUMH IpH JEHCTBMM H3THOAIOIMX MOMEHTOB H
NPOHOJIbHBIX CHJI (BHEUEHTPEHHOE CXAaTHE HIH PacTsKEHHE) CIIeyeT MPOM3BOIUTH HJIS CedeHHH,
HOPMANBHBIX K HX POJIONBLHOM OCH.

PacueT no npoyHOCTH HOPMANBHEIX CEYEHHH KOHCTPYKIMH ClieyeT NPOM3BOIHTL HAa OCHOBE
HenuHelHo# nedopmanronHoit Monem cornacHo 6.1.15 — 6.1.20.

PacueT no Npo4HOCTH HOPMATBHBIX CEYEHMH KOHCTPYKUMH NMpPAMOYTOJNBHOTO, TABPOBOTO H
JByTaBpOBOT'O CEUCHHH C KOMIIO3MTHOH IONMMCPHOH apMaTypoH, pacloJIOXEHHOH y BEpXHeH H
HUJKHEH rpaHelf ceueHus, a TaloKe CXKAThIX KOHCTPYKIMi IPAMOYTOJIBHOTO, KPYTJIOT0 H KOJBLIEBOIO
HONIEPEYHBIX CEYEHHMH AOMyCKaeTCs MPOU3BOAMTD IO MPENEBHBIM YCUITHAM.

6.1.2 TIlpu pacuyere N0 NPOYHOCTH HOPMANGHEIX CEYEHHMH BHELEHTPEHHO CHKATHIX
KOHCTPYKUMH CHECOyeT YyYHTBIBaTh CIyJalHBIH SKCHEHTPHUCHTET MPUIOKEHUA NMPOIONBHON CHIIBI M
BJIHAHHE NTPOJOJILHOTO H3rHba.

6.1.3 Jlns KOHCTPYKIMH, B CEYEHUAX KOTOPBIX TIpH IKCIUTyaTalluy JOITyCKaercs oOpazoBaHUe
TPCIIHH, TNpEIENLHOE YCHIHE IO INPOYHOCTH HOPMANbHBIX CEYEHHH KOHCTPYKUHH JOJ/DKHO
TIPEBBILIATE OPEAENBHOE YCHIIHE HO 06pa3oBaHUIO TPELIHH He MeHee, 4eM Ha 50%.

Pacuem no npounocmu Hopmanshuix ceueHuti nO NPeCeNbHbLIM YCUNTUAM

6.1.4 Pacder mo MpO4HOCTH HOPMAIBHBIX CEYECHHH KOHCTPYKIMH HO NMPEACHbHBIM YCHIIHAM
CJIEIyeT NPOMU3BOAUTS, ONPEAENAS NpefieNbHbIe YCHIHS, KOTOpble MOTYT GBITE BOCIIPHHATHI GETOHOM
M KOMIMO3HTHOH IOJNMMEPHOH apMaTypod B HOPMaNbHOM CEYEHHWH, HCXOOA H3 CleXyIOLHX
HOJIOXKEHHI:

- CONIPOTHBIIEHHE GETOHA PACTAXKEHHIO IPUHIMAETCS PaBHBIM HYJTIO;
- CONpOTHBIEHHE OCTOHa CXATHIO TPEACTABASETCA HANpPKEHHAMH, DPaBHBIMH

pacyeTHOMY CONpPOTHBJIECHHMIO O€TOHa CXaTHI0O M PaBHOMEPHO paclpefeNieHHbIMH 0

YCIIOBHOM C)xaTo# 30He 6eToHa;

- CONpPOTHBJICHHE KOMIIO3HTHOH MONMMEPHON apMaTypsl CXXAaTHIO NPHHHMACTCS

PaBHbIM HYITIO;

- PacTArHBAIOIIHE HANPSKECHHUA B KOMIIO3UTHO#H NMONMMEPHOH apMaType NPHHHMAIOTCA

He 6ollee ee pacyeTHOr0 CONPOTHRIIEHHS PACTAKEHHIO.

6.1.5 Pacuer o MpOYHOCTH HOPMANBHBIX CEYEHMH ClIeXyeT MPOM3BOAUTH B 3aBHCHMOCTH OT

- X
COOTHOLICHHS MEXIy 3HAa4YeHHEM OTHOCHUTEILHOM BBICOTHI CXATOH 30HBI 6erona §=-h—,
0

OoIpencsieMbIM H3  COOTBETCTBYIOLIHX }’CJIOBHﬁ PaBHOBECHsA, H 3HA4YCHHEM rpaanHoi‘x

' B HABOP |
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OTHOCHTENIBHOH BBICOTHI CXKATOH 30HBI &R, IpH KOTOPOM IpEACIbHOC COCTOAHHEC KOHCTPYKIHH
HAacTyllaeT ONHOBPEMEHHO ¢ IOOCTIDKEHHEM B PACTSHYTOH KOMIO3MTHOH TOJHMEpHOH apMaTtype
HanpsHKEHHs, paBHOTO paCYETHOMY COIIPOTHBIECHHIO Ry.

6.1.6 3nauenne & cnemyer onpenenars mo Gopmyre

X (1)
Se= =0, 6 1)
0 1+_f
L%

TOe ) — XapaKTepHCTHKa CXaroil 30HbEI OeTOHa, NMpHHMMaeMas I TsXeNnoro OeroHa
KmaccoB 10 B60 BxmountemsHO pasHo# 0,8, a mna Tsaxemoro 6erona knaccoe B70 — B100 u ans
MenKo3epHHCTOro 6eToHa - pasHoii 0,7;

£, — pacyeTHOC 3HAYECHHE ITPEACIBHBIX OTHOCHTENBHBIX JAchopMamuii KOMIO3MTHOH

NIOTMMEPHOH apMaTypbl, BbrauciseMoe o gopmyne (5.3);
£2 — OTHOCHTENbHBIE AebopManuu cxaToro 6eToHa Npy HanpsxeHHIx R,, IpHHAMaeMbie
no CIT 63.13330.

Pacuem uzeubaemorx KoHcmpyxyuii
6.1.7 PacueT mo IPOYHOCTH cedeHHii H3rHbaeMbIX KOHCTPYKUMH CJIEHYET IPOM3BOIAHTEL H3
YCIIOBHS

M <M, (6.2)
rae M — usrubaroIuii MOMEHT OT BHEUIHEH Harpys3KH;
M. — npepenbHEI H3rubaromuil MOMEHT, KOTOpBIH MOXeET OBITH BOCIpPHHAT CEUCHHEM

JNEMEHTa.
6.1.8 3nauenue My UL H3rMOAEMEIX KOHCTPYKIMI IPIMOYTONBHOIO cedeHus (pHCYHOK 1)

x
mpu &= W < ¢, onpenensior no hopmyne
o

M, =R, -b-x-(hy—0,5x) (6.3)
Tae X - BEICOTa CxKaToM 30HbI OeTOHA
R,-A
S
x=— 6.4
R (6.4)

6.1.9 3nauenne My [ u3ruOaeMbIX KOHCTPYKIMM C IOJKOM B CKaToit 30He (TaBpOBHIE H

x
IBYTABPOBEIC CEUEHHS), TP & = W <&, , ONpENENMOT B 3aBHCHMOCTH OT TIOJIOEHHS [PAHULEI
o

CXaToH 30HBI:
a) ecJIi rpaHuNa IPOXOJUT B NOJKe (PUCYHOK 2, a), T.e. cobmomaeTcs ycnosue

R, -A, <R, by -hy, (6.5)
3HavyeHue My, onpenensor 1o 6.1.8 xak U IpAMOYTOJILHOTO CeYeHHs IMUPHHOM b'f ;

6) ecnu rpaHuia NpoxomuT B pebpe (pucyHok 2,6), T.e. ycmoBue (6.5) He cobmopmaercs,
3HaueHre M, onpenensorT no Gopmye
M, =R, -b-x-(hy—05x)+R, (b', -b) -h'j -(hy - O,S-h.',) (6.6)

TP 3TOM BBICOTY CXaToit 30HEI 6€TOHA X ONpeeNsIoT o GopmyJie

B HABGP
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_R 4 R b

R,

-b

Ry

—— R4,

F——ap—— RbAs

b

7

6.7)

Pucynok 1 — Cxema ycummit ¥ 310pa HaUPSKEHHR B CE4eHHH, HOPMAIbHOM K NIPOAOLHOH OCH
u3rnbaeMoil KOHCTPYKIMH, [IPH €€ PacUeTe IO IIPOYHOCTH

a) 6)
A’ A’
. br' g . . br' 4 -
y /] 1 1 /] i
/< // / /o
- / 1 « - / /
E Z/_//J/_/LCJ = /%/ // '
/ =,
o 7
E 4/”_/é \ <
Ar Ar
RS S BRI .
b b

Pucynox 2 — IMomoxeHne rpaHHITBI CXXATOM 30HBI B CEYEHUH H3rubaeMoit
KOHCTPYKIIHH

3HaycHHE b'f , BBOoIuMoe B pacuet, npuauMaroT o CIT 63.13330.
6.1.10 TIpu pacuete mo HPOYHOCTH HM3rHOaeMEIX KOHCTPYKLHH PEKOMEHAYETCS cOOMOIaTh

yenosue X <&y kg
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B ciyuae, xorza mwiomans pacTSHyTOM apMaTyphl pHHATa GoMpmei, 4eM 3To TpebyeTes M
cobmoneHus ycnorus X <&, -h,, NpeNeNbHBIA H3rubaromuii MOMEHT M, Ans W3rnbaeMbx

KOHCTPYKIHH MpAMOYTOJIBHOIO CEYCHHs CIEAYET ONpenensTs no popmyie (6.3), MOACTABISAA B Hee
3Ha9EHAE BBICOTHI CXKAaTOH 30HEI, BEIMHCIIEHHOE 10 GopMyne

x= (05, 0,h,) + p 0,0 0,51 0y, (6.7a)
_ A, _E, P R,
rae 'uf_bh; o = ; 2 T
My Ey, Epr
&,, - TpelelbHOE 3HAYEHHE OTHOCHTENLHOM JehopMaluuM 6eToHa 0OpH  CXKATHH,

npuHIMaeMoe cornacao 6.1.20 CIT 63.13330;

@ - cM. dopmymy (6.1).

Pacder mo mpouHoCTH M3rMOaEMBIX KOHCTPYKIMi TaBPOBOTO MM APYTAaBPOTO CEYEHHH C
NONKOM B CKATOM 30HE M BHICOTOM CXATOH 30HBI X >&, M, clemyeT NPOM3BOMUTL IO

IedopMaOHHOH MOJIENH COrNacHO ykasaHuaM 6.1.15 —6.1.20.
Pacuem eneyenmpenro cocamuix KoHCMpPYKYuit

6.1.11 Pacuer mo npoOYHOCTH NpAMOYTONBHBIX CEYEHHI BHENEHTPEHHO CHKATHIX KOHCTPYKIMI
HPOM3BOAT U3 YCIOBHS
N-e<R, b-x(h,-0,5x) 6.8)

rie N —npogpoibHas CHia OT BHELIHeH Harpy3K;
€ — PacCTOAHME OT TOYKM IPHIOKECHHSA MPOMONBHON CHIBI N [0 LEHTpa THKECTH CEYCHHS
pacTaHyTO#i apMaTypbl

hy—a
e=e, -+ 7 6.9)

3HeCh €, - CIydalfHbIH SKCLUEHTpHUCHTeT, MprHIMaeMEri o CIT 63.13330;

77 — x03(bHIMEHT, YIHUTHIBAIOMMHI BIMSIHAE IMPOJONBHOrO M3ruba (mporubda) sneMeHTa Ha
€ro HECYIIYIO CIIocOOHOCTE M OmpeenseMslii cornacHo 6.1.12.
BeicoTy cxxaToH 30HBI X ONpENEsIIOT:

aympu &= hi <&, (pucynok 3) mo dopmyre

(o]

N+R, -4,
wa MR A (6. 10)
R, b
6) npu §=Zx->§k o gopMyne
0

N+R,-A.,~%

—_ R
x= o4, (6.11)

T h(-4)

B HABOP
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Pucynox 3 — CxeMa ycuimii ¥ 3M0pa HanpsoKeHHH B CEYEHHH, HOPMATEHOM K MPOXOIBHOM OCH

BHEIEHTPEHHO C)KaTo# KOHCTPYKUHH, IIPH pacyeTe ee MO NPOYHOCTH

6.1.12 3nauenue xodd¢HIMEHTa 77 MpH pacdere KOHCTPYKLMH Mo HeaehopMHpPOBAHHOH
CXEME OIPEAENAIOT o hopMyIe

- (6.12)
=—"N
1__
rpe

Ncr
N — nipomonpHAas cuila OT BHEIIHEH Harpy3KH;

Ner — ycnopHast KpuTHUecKas CHiIa, onpesenseMas o gpopmyne

2
=D (6.13)

l
3nece D — XKECTKOCTh KOHCTPYKIMHM B IIpeJeNbHONH MO MPOYHOCTH CTafMH,

onpezenAeMas COTIaCHO yKa3aHHsM pacdeTa 1o Aedopmaimsam;
lo — pacueTHas anuHa KOHCTPYKUKMH, onpegensemas o CIT 63.13330.
3Havuenue D Jomyckaercs onpeaenars no GpopMyne
D=k,E1 , 6.14)
rIe
0,15

" 0(03+6,)
Ep — moxyns ynpyroctu GeroHa;
I — MOMEHT MHEpUMHM IUIOIIAJH NONEPeYHOro CEYCHHS KOHCTPYKIMHM OTHOCHTENBHO OCH,
MNpOXOJAMEH Yepes ero LEHTP THKECTH;

@ — K03 GHLMEHT, YUHTHBAIOIIHMI BIMAHKE JMTEIHHOCTH ASHCTBUS HArPY3KH

M
@, =1+7“S2,

1

3neck M), My — MOMEHTH OTHOCHTENBHO LieHTpa Hambolsiee pacTAHYTOTO HIH HauMeHee
cxaroro (MpH LIEITHKOM CXATOM CEYESHHH) CTEPXHA COOTBETCTBEHHO OT ACHCTBUA MOJHOM HArpy3KH U
OT NEHCTBHSA MOCTOSHHBIX U JUIMTENBHBIX HAIPY30K;
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& — OTHOCHTENLHOE 3HAYECHHE 3KCLEHTPHCHTETA NPOJOJIBHON CHIIBI ¢, /f, IPHHUMAEMOE HE
meree 0,15 u ve 6onee 1,5.

Pacuem yenmpanvno pacmanymoix koncmpyxyuii
6.1.13 Pacuer mO HNPOYHOCTH CEYEHHH NEHTPATBHO PACTAHYTHIX KOHCTPYKLHI Clemyer
HPOH3BOUTH U3 YCIOBHS

N<N,, (6.15)
rae N —npojosipHas pacTATHBAIOMas CHa OT BHEIIHHMX Harpy3oK;
Nur — npemeNbHOE 3HAYEHWE NPOJONBHOM CHIBI, KOTOPOE MOXET OBITh BOCIPHHATO
KOHCTPYKITHEH.
3uadyeHue CHIBL Ny ONIPEResoT no hopMyie
Null ='R/ 'Af,ml’ (616)

roe  Afor — IUIOINANE CEYCHHUs BCEH NMPOJOJIBHOH KOMIIO3HTHOH MOJHMMEDPHOM apMaTyphL.

Pacuem sreyenmpenno pacmaHymulx KOHCMPYKyui
6.1.14 Pacyer 1m0 MPOYHOCTH MpPSIMOYIOJIBHBIX CEYEHHH BHELIEHTPEHHO DPacCTAHYTBIX
KOHCTPYKLHIi ClIeAyeT NPOU3BOMUTE B 338BHCHMOCTH OT IIOJIOXEHHSA IIPOJONBHON CHIIEI V:
a) ecly mpoNONeHas cHia N IPHIIoKeHa MEX/Iy PaBHOASHCTBYIOIMMYU YCUIHI B apMaType S
U S’ (pUCYHOK 4, a) — U3 YCIIOBUH
N.e<M,; 6.17)

N-e <My, (6.18)
rae  Ne u N’ ycuims oT BHEIIHHX Harpysok;
MynM ,;1, - IPEAEITBHBIE YCHIHS, KOTOPBIE MOXET BOCIIPHHATE CEYEHHE.
Yeums My v M zlllt onpezensIor no hopMynam
My =R, -4;(h—a'); (6.19)
M, =R, -4,(h~a); (6.20)
6) ecmd nmnpomonmbHat cwia N npunoxkesa 3a INpeNcNaMH  PacCTOSHHS — MEXIY

paBHOAEHCTBYIOIAME ycunii B apMarype S B S’ (prcyHok 4, 6) — u3 ycnorus (6.17), onpenensis
npeleNLHEIN MOMERT My, 1o dopMyIe

Mull =Rb 'b‘X‘(ho—O,SX), 6.21)
TIPH 3TOM BBICOTY CXKATOH 30HBI X OIPENEISIIOT N0 topmyne
R, -4, —N
=t 7 (6.22)
R, -b

Ec/u 3HaveHHe X, HOJYYEHHOE H3 pacyera 1o ¢opmyne (6.22), Gombme 3nasenus &y Ay,

10 B hopMyy (6.21) moacTasnstor X = &g A, rae &r onpenensioT cornacHo 6.1.6.
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PucyHox 4 — CxeMa ycwimii 1 SII0pa HaNpsHKeHHH B Ce4eHHH, HOPMAIBHOM K ITPONOJIBHOH OCH
BHELEHTPEHHO DaCTAHYTOH KOHCTPYKUMHM, IIPH PAcdeTe €€ 10 NPOYHOCTH IPH IPHIIOKEHHA
TIPOJIONBHOM CHIILI N MeXIy paBHOAESHCTBYIOMUMH YCHIIHM B apMaType (a) ¥ 3a pelenamMu
PACCTOSIHUM MEX/Iy pPaBHOAEHCTBYIOIMMH YCHINH] B apMarype (6)
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Pacuem no npounocmu HopmanbHelx cevenull Ha OCHOGe HeAUHEUHOU Oehopmayuonnoi Modenu

6.1.15 Ilpu pacyere IO NPOYHOCTH YCWIHS M AehopManuu B CEYEHMH, HOPMAIbHOM K
IPONONBHOM OCH KOHCTPYKIMH, OIPENEIIOT Ha OCHOBE HENHHEHHO#M nedopMalmoHHOH MOIENH 1O
CIT 63.13330, a Tarke CJIeIyIOMHX OI0KEHMIA:

- CBSI3b MEXIY OCEBHIMH HANPSXXCHHAMH W OTHOCHTENLHBIMM AedopMalusMH pacTSHyTOMH
KOMIIO3UTHOH IOJIMMEPHO# apMaTypbl IPHHAMAIOT JTMHEHHOM;

- COIPOTUBIIEHHE KOMITO3UTHOH NMOJTHMEPHOM apMaTyphl CXAaTHIO HE YIUTHIBAETCA.

6.1.16 Pacyer HOpMambHBEIX CeYeHHH IO NMPOYHOCTH B oOImeM ciydyae (CM. PHCYHOK 5)
HPOU3BOJAT C HCIIONB30BaHUEM:
- ypaBHEHMH DaBHOBECHS BHEIIHHX CHJ M BHYTPEHHHMX YCHIIMH B HOpDMAIbHOM CEYEHHH

KOHCTPYKIHMH:

M, =30, 4,2, +20, 452z ; (6.23)
i /
M,=3 0, Ay -Zy+D.0,-45-Zy (6.24)
i J
N=>0, A, +),0,-A;; (6.25)
' 7

YPaBHEHHH, OIpeersioLye pacipeenenne aedopMaluii Mo CeYeHUIO KOHCTPYKIIHA

1 1
gb: =£0 +_'ber +_'Zbyl; (6~26)
. ry
1 1
Ep=6+—Zy+—Zy,; 6.27)
ry l"y

3aBHCHMOCTeEH, CBS3HIBAIOIME HANPSHKEHHA M OTHOCHTENbHble AedopManuu GeToHa H
KOMIIO3UTHOH ITOJIMMEPHOH apMaTypsl

0y =E, vy &y (6.28)

o,=E; ¢, (6.29)

rae Asi, Zbxi, Zbyi, Obi — IUIOIMANb, KOOPIMHATEI LEHTpa TSKECTH i-r0 yJacTka OeTOHa H HanpsHKeHHE
HA yPOBHE €r0 LIEHTPA TAMKECTH;

A Zpy, Zgy, O - IWIOIMAKk, KOOPAMHATHI IEHTpa THKECTH J-TO pPacTAHYTOrO CTEPXKHA
KOMITIO3UTHOM IOTMMEpHOH apMaTyph!I H HAIPSHKEHHE B HEM;

&, — OTHOCHTENbHas Ae(opManys BOJIOKHA, PACcIOIOKEHHOTO Ha NEPECEICHHH BHIGPaHHBIX

oceii (B Touke 0);
1 1
" "
, — KpHMBH3HA IPOJOJBGHOM OCH B PACCMATPHBAEMOM MOMEPEYHOM CEYEHHH JIEMEHTA B
IUIOCKOCTSX OEHCTBUA H3rHOAIOmMUX MOMEHTOB My M M),
E} — navansHbIi Moxyis ynpyroctu 6etona;

Ej — MOIYNH yIpYTOCTH j-TO PAaCTAHYTOTO CTEPXKHS KOMITO3HTHOM NOJIMMEPHOM apMaTypHI,
Wi — K03¢ QHIMEeHT ynpyrocTH 6eToHa i-T0 yJacTKa.
3navenns ko3¢ drmmentos Vs, onpenensior o CIT 63.13330.
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Q .

PucyHok 5 — PacuerHas cxeMa HOPMaJjIbHOIO CEYEHHS KOHCTPYKIIHH

Pac4eT HOpMAIBHBIX CeYEeHUI KOHCTPYKIMIA 10 POTHOCTH NPOMU3BOAAT U3 YCIIOBHM:

|6, max| < &b, (6.30)
gf.max < gf,nll? (63])
roe Ebmax — OTHOCHUTEIHLHAA I[e(l)opMaU.PUl Haubonee cxaroro BoJiokHa OeToHa B

HOPMaJTBHOM CEYEHMH KOHCTPYKIIMH OT ACHCTBUA BHEIUHEH HarpysKH;

&max — OTHOCHTENbHas aAehopMmalus Hauwbonee  pacTAHYTOTO CTEP)KHA KOMIIO3MTHOMH
HONMMEPHO# apMaTyphl B HOPMAIbHOM CEYEHHH KOHCTPYKLHH OT ACHCTBHS BHEIIHEH HAIPY3KH,

Eb,ulr - TIPEAEIBHOE 3HAYEHUE OTHOCUTENBHOM AedopManyu OETOHA NPH CXKATHH, TPHHHMAEMOE
cornacuo CIT 63.13330;

& - TIpEHCNbHOE 3HAYCHWE OTHOCHTENBHOM nedopMalMy yIJMHEHMS KOMIO3HTHOM
NONUMEPHO# apMaTyphl, NPHHAMAaeMOe CornacHo 5.2.7.

6.1.17 Jlna xoHCTpyKuHii, Ha KOTOpbie HEHCTBYIOT H3rmbalolIHe MOMEHTBHI JBYX

HanpaBlIeHHif H IpOJONIbHAs cHia (PHCYHOK S5), medopmaumu 6eTOHA Epmax M APMATYPHl &Efmax B
HOPMaJIEHOM CeYeHHH MPOH3BOJIBHON (HOPMBI OIpeeNsIoT U3 PEINEHH CUCTEME] ypaBHeHHit (6.32) —
(6.34) c ucnons30BaHUEM ypaBHEHHI (6.26) 1 (6.27)

1 1
Mx=D||‘r_+D|z‘r—+D13'£u; (6.32)

x ¥y
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1 1
M,=Dy-—+Dy-—+Dy3-8,; (6.33)
Y r, r
x y
1 1
N=Dj3-—+Dy3-—+Dy3-¢,, (6.34)
r, r
B KOTOPBIX KECTKOCTHbIE XapakTepucTHKH D, (ij = 1,2,3) onpeaensaior no popMynaMm
2 2
Dn=2Ab.'zzm‘Eb'Vb,+zAﬁ'foj'Eﬁ; (6.35)
i J
Dyp=) 4,-Zp, -E,-v,,+> A, Z3 -E;; (6.36)
i J
Dy= Ay 2y Zyy-Ey-vy + Y Ay -2y Z g -Ep; 6.37)
1 J
D, =2Abi‘szi‘Eb"’bi+ZAﬁ'Zﬁj'Eﬁ; (6.38)
i 1]
D,, = ZAm Zy, By, vy, +2Aﬁ Zg -Egs (6.39)
[ 1
Dy =3 Ay Ey vy +D 45 E; . (6.40)
i J

O603na4eHuA B hopMynax — cM. 6.1.16.

6.1.18 Jlna xoHCTpyKLMii, HAa KOTOpBIE NEHCTBYIOT TOJBLKO H3rHOAlOIIHE MOMEHTHI JABYX
HanpaBneHu# My 0 M, (xocoit u3rud), B ypaBHeHuH (6.34) npunumarotr N=0.

6.1.19 [In1 BHELEHTPEHHO CKAaThIX B INIOCKOCTH CHMMETPHH MONEPEYHOT0 CEYCHHS
KOHCTDPYKIIMH H IIpH PacIIONIOXEHHH OCH X B 9TOM MIOCKOCTH B ypaBHEHHAX (6.32)-(6.34)
npuHuMaoT My=0 1 D;2=D2;=D23=0.

6.1.20 [ns u3ru6aeMbIx B IUIOCKOCTH CHMMETPHH IIONEPEYHOTO CEYCHHS KOHCTPYKLHHA H
pacronoxeHus ocH X B 9TOoH IUIOCKOCTH B ypaBHeHHAX (6.32)-(6.34) npunrmmator N=0, M,=0,
Di2=D3=D23=0.

Pac4er no npoYHOCTH KOHCTPYKIHI NPH AefiCTBHH NONEPEYHBIX CHII

O6wue nonoocenus

6.1.21 Pacyer HO NpPOYHOCTH KOHCTPYKLHH IpH JEHCTBHM IIONEPEYHBIX CHJI CIEIyeT
TIPOM3BOIUTH MO HAKJIOHHOMY CEYEHHIO Ha JeHCTBHE IIONEPEYHOH CHIIBI, 0 HAKIIOHHOMY CEYEHHIO Ha
JeficTBHe H3rubarolIero MOMEHTA M IO MOJNOCE MeXly HAKIOHHBIMH CEYeHHSMM Ha JeHCTBHE
NIOTIEpEeYHOH CHIIBL

Pacuem koncmpyxyuii no nonoce medzncoy HAKIOHHLIMU CeHEHUAMU
6.1.22 Pacuer u3rubaeMBIX KOHCTPYKUMI MO OCTOHHOH MoOnoce MeXAY HaKIOHHBIMH
ceueHHsIMH nipou3BoasT o 8.1.32 CIT 63.13330.2012.

Pacuem xoncmpyxyuii no HaGKIOHHLIM CEHEHUSM HA OetiCaue NONEPe HbIX CUR
6.1.23 Pacuer u3rubaemMpIX KOHCTPYKLHH [0 HAIJIOHHOMY CEYEHHIO Ha JEHCTBHE NMONEPEYHBIX

cun cnexyer npousomuth mo 8.1.33, 8.1.34 CIT 63.13330.2012, mpu 3TOM B pacyeTHEIE
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3aBHCHMOCTH BMECTO XapaKTEPHCTHK CTAILHOM apMarypel CeyeT MOACTABIATh XapaKTepPHUCTHKH

KOMIIO3UTHO}H MO/MMEPHON apMaTypEL.

Pacuem xoncmpyxyuii no HAKAOHHBIM CeHEHUAM HA Oelcmeue MOMEHMOE
6.1.24 Pacyer usrubaeMbIX KOHCTPYKUHH [0 HAKJIOHHBIM CEYEHMAM Ha ACHCTBHE MOMEHTOB

creqyer npou3BomuTh mo 8.1.36 CII 63.13330.2012, mpu 5TOM B pacdeTHBIE 3aBHCHMOCTH BMECTO
XapaKTepHCTHK CTalbHOM apMaTypsl CIEXYeT IOACTAaBNATh XapaKTEPHCTHKH KOMIIO3HTHOH

[IOJIMMEPHOH apMaTypEl.

Pacuer koHCcTpyKIHii Ha MeCTHOe CXKATHE
6.1.25 Pacyer KOHCTPYKIME ¢ KOMITO3UTHOH IIOJIAMEPHO# apMaTypoif Ha MECTHOE C)KaTHe
(cMsTHE) IPU NEHCTBHU CHKUMAIOIIEH CHIIBI, IPHIIOXKEHHON Ha OrpaHHYEHHOM! IO HOPMAIBHO K
HOBEPXHOCTH KOHCTPYKIHH, caenyeT rpou3soauts mo CIT 63.13330.

Pacuer koHCTPYKOHii Ha NPOJABJINBAHHE
6.1.26 Pacuer Ha npoiaBIMBaHHE CJIEAYET NIPOM3BOAUTH IJIA IUNIOCKMX KOHCTpYKLHH (ILTHT)
TIpY JEACTBHMH Ha HUX KOHLEHTPHPOBAHHO MPHJIOKCHHBIX COCPEAOTOUCHHBIX CHIIBI M MOMEHTA B 30HE
TIPO/IaBITHBAHHS.
Pacuer Ha mpomaBmiBanue cnemyer mpousBomuts no CIT 63.13330, mpu 3ToM B pacyeTHbIe

3aBHCHMOCTH BMECTO XapaKTEPHCTHK CTAJEHOH apMaTypsi CleIyeT HOACTABITH XapaKTEePUCTHKH

KOMIIO3MTHO# MOIMMEPHOM apMaTyphl.

6.2 PacdeT KOHCTPYKUMH IO Npele/IbHBIM COCTOAHAAM BTOPOii IPyNIbI

Obwue nonoxcenus
6.2.1 PacueTsl Mo npeAENBHBIM COCTOSHHAM BTOPOM IPYIIIEI BKIIOYAIOT:
- pacyeT o 06pa30BaHHIO TPELIMH;
- pacyer 1o pacKpBITHIO TPEIIHH;
- pacyet 0o Ae¢opManusiIM.

6.2.2. Pacuer mo oO0pa3oBaHHIO TpEIUMH MPOM3BONAT, KOIZa HeOoOXOHHMO obecreydTh
OTCYTCTBHME TpElIHH, a Taloke KaKk BCIOMOTaTeNBHBIM NpPH pacyeTe IO PACKPBHITHIO TPEINHH U IO
nedopMauuaM.

6.2.3 Ilpm pacyere Mo 0Opa3OBaHMIO TPEWMH JIUIE HX HEIOHYINIEHHs KO3(QuuueHTt
HAJEXHOCTH II0 Harpyske NpHHHMAOT Yy >1,0 (kak mpH pacuere no mpounocts). Ilpa pacyere mo
PacKpLITHIO TpEIMMH M 1o AedopmanmsM (BIUHOYAs BCIIOMOTATENBHBIA pacdyeT Mo oGpa3oBaHHIO
TPEIIMH) NPHHAMAIOT KO3 GuIMeHT HaleXKHOCTH [0 Harpyske ¥r=1,0.

Pacuer KoHCTpyxuMii 10 06pa30BAHHI0 H PACKPBITHIO TPEIIHH

6.2.4 Pacder 3;1eMeHTOB 10 00Pa30BaHHIO TPELIMH IIPOM3BOIAT U3 YCIIOBHA
M>M,,, (6.41)
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rae M — m3rubaromuii MOMEHT OT BHEIIHel Harpy3KH OTHOCHTENILHO OCH, HODMaJbHOH K
IUTOCKOCTH JCHCTBHA MOMEHTA H MpOXOAsIell uepe3 LEHTP TAKECTH NPHBENCHHOTO ITONEPEYHOro
CEYEHMSA 3IIEMEHTA;

My — m3rubatomuii MOMEHT, BOCIPHHMMAEMBIf HOpMANBLHEIM CEYECHHEM 3JIEMEHTa IPH
o6pa30oBaHuM TPEIIHH, onpeaeAeMbni no 6.2.8 - 6.2.11.
JIis HEHTPAILHO PACTAHYTHIX JIEMEHTOB 06pa3oBaHKe TPEITHH ONPENEIITIOT H3 YCIOBUSA
N>N, (6.42)

cre?
rae N — IpoAoILHOE pacTArHpalolliee YCHIINE OT BHEIOHEH HarpysKH;
Nere — IDONONBHOE  pacTATHBAIOLNEGE  YCHIME, BOCIDHHHMAcMOE  JJIEMEHTOM  IIpH
00pa3oBaHUH TPEINHH, OpeaenieMoe CornacHo 6.2.12.

6.2.5 B Tex ciydasX, KOTAa BBIIOJHAIOTCA ycioBHsA (6.41) mwmi (6.42), BBIIONHAIOT pacyer
[0 PacKpBITHIO TPEIIWH. PacyerT 3J€MEHTOB MpOH3BOJAT [0 HENMPOJOJDKUTENLHOMY U
[IPOIODKHTENEHOMY PaCKpPBITHIO TPEIIHH.

HenponoioxuTenbHOE pacKphITHE TPEIIMH OMNPENE/SHOT OT COBMECTHOTO  JECHCTBHA
[OCTOSHHEIX M BPEMEHHBIX (JUMTENHHBIX H KDAaTKOBPEMEHHBLIX) HArpy30K, IPONOIDKHTIENBHOE —
TOJBKO OT MOCTOSIHHBIX H BPEMEHHBIX IIATEIBHBIX HATPY30K .

6.2.6 PacueT Mo pacKpHITHIO TPEINHUH MPOH3BOIAT U3 YCIOBHA

oy < acrc,ul! .

(6.43),

TI€ dcre — LIAPMHA DPACKPHITHA TPEMMH OT MACHCTBHA BHEINHEH HArpy3kH, ompexenseMas
corjacuo 6.2.7, 6.2.14 - 6.2.17 .

Qcre.ul — TPEIEIBHO AOMYCTHMAs MHPHHA PACKPBITHSA TPEIHH.

3HaYeHHA dcre,uly TPHUHHMAIOT PaBHEIMH He Gornee:

0,7 MM — TIpH HENPOJOJDKUTENLHOM PAaCKPBITHH TPEIIUH;

0,5 MM — IIp¥ IPOJIOJDKUTENHEHOM PAaCKPBITHH TPEHIHH.

6.2.7 Pacyer KOHCTpYKUHMH CIEAyeT NpPOH3BOZHTH 6O NPONC/DKUTENBHOMY H 1O
HEIPOAODKUTEILHOMY PACKPHITHIO HOPMANBHBIX M HAKIIOHHBIX TPEINHH.

IupuHy NpoJo/DKATENBHOIO PACKPHITHSA TPEIIHH ONpeAessor 1o hopmyie

Acre = Aerel > (6:44)
a IIUPHHY HEPOXO/DKUTENBHOTO PACKPHITHS TPEIMH — N0 GopMyie
Aere = Aerel Y Aoped —Aipe3 s (6.45)

THe a,,. —IIHpHHA DPacKPHITAS TPEIMMH OT NPONOJDKHTENBHOr0 AEHCTBHS HOCTOSHHBIX H
BPEMEHHBIX JUTHTENHHEIX HArPY30K;
Q7 — ITAPHHA PACKPHITHA TPELIHH OT HEMpPOAODKUTENHHOrO AeHCTBUS MOCTOSHHBIX H

BPEMEHHBIX (JUIMTENBHBIX M KPATKOBPEMEHHbIX) HAIPY30K;
a,,.3 — LIHPHHA DACKPHITHA TPEUIHH OT HENpOAO/LKMTENBHOTO HEHCTBHA MOCTOSHHBIX H

BPEMEHHBIX JUIMTEBHEIX HArPy30K.
3naqennd a,,, Q,.; A 4,3 CIELYET ONpenensTs 0o 6.2.14 —6.2.17 .

OmnpegesleHHe MOMeHTa 00pa30BaHHA TPEMMH, HOPMAJBLHBIX K NpPOJOJLHON oCH
3JIEMEHTA

6.2.8 Msrubarommit MOMEHT My NpH 0OpPazOBaHHHM TPEIUH CIEAYET ONPENENATh C YYETOM
Heynpyrux jAedopmaruii pacTaHyToro GetoHa coriacHo 6.2.9 - 6.2.12 wma mo mehopmanroHHOMN
MOZEIH CorjlacHo 6.2.13 .
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6.2.9 MoMeHT 06pa3oBaHms TPELIHH C YYETOM HEYNpYTHX AehopMalimii pacTaHyToro 6eToHa
OIPEJENSIOT B COOTBETCTBHU CO CIENYIOIIUMY MTONOXKEHHUSIMHE:

- ceyeHus mocine AeGOpMUpPOBaHUA OCTAIOTCS IIOCKHMH;

- BIIOpY HAUpSHKEHHH B CKaToM 30He OeTOHAa NPHHUMAIOT TPEYTOJMBHON (OPMEI, KaK s
yIpyroro Teia (pHCYHOK 6);

- JMIOpY HampsKeHW#t B pacTAHYTOM 30He OeTOHA NPHHEMAIOT TpamnelueBUIHOH (GOpPMEI C
HaNpsHKEHHAMH, HE NPEBHINAIOMMMH DACUETHBIX 3HAYeHHH CONPOTHBICHMS OETOHA PacTHKEHHIO
Rbl,ser;

- OTHOCHTENBHYIO ehopMallHIO KpalfHEro pacTsSHyTOro BOJIOKHAa OeTOHa NMPUHMMAlOT DaBHOM
€e MpENeNbHOMY 3HAUEHHIO £y ,, TPH KPaTKOBPEMEHHOM JelicTsuu Harpysku (cM. 8.1.30 CII

63.13330.2012); npu AByx3HAYHO#H Smope AedopMalii B CEUESHHH IEMEHTA €y, =0,00015;

- HANPSDKEHHS B PACTAHYTOM KOMIIO3HTHOM MOJIMMEPHOM apMarype IPUHUMAIOT B 3aBHCHMOCTH
OT OTHOCHTENBHBIX AehopManuii KaK U1 yIPyToro Tena;

- COITPOTHBIICHUE KOMITO3UTHOH IOIHMEPHOR apMaTyphl CXKaTHIO MPHHUMAIOT paBHBIM HYIIO.

6.2.10 MomeHT o06pa3oBaHHs TpeIDUH C YJYETOM Heympyrux nedopMauuii pacTAHYTOro
6eToHa ompenensioT no gpopmyne

M = Ry gor * Wpl +N-e,, (6.46)

rae Wpr — ynpyromacTHIecKuii MOMEHT CONIPOTHRIEHHS CEYeHHs JUIA KpalHEero pacTAHyToro
BOJIOKHA GETOHa, OIPENeNAEMBIH C YIETOM MONoXeHuH 6.2.9;
€x — PACCTOSIHHE OT TOYKY NPHIIOKEHHS MPOAOJHLHOM CIUIbl N (pacnosioxeHHOH B LEHTpe
TSKECTH NPHBEAEHHOTO CEYEHHs SJIEMEHTa) [0 APOBOH TOYKH, Hanboee yaneHHOH OT pacTaHyTOH
30HBI, TPEIMKEHOOOpa30BaHKUe KOTOPOM IPOBEPIETCA.
B dopmyie (6.46) 3HaK «ILTFOC» IPHHUMAIOT MPH CKAMAIOIIEH NPONONBLHOM cune N, «MHHYC» —
[IPH pacTArHBAIOLIEH cHIle.
a 6
& Oy €p

—_— —_—

9

Ye

x=
S

€ N e

=W

el

Xt
&
Y

Ef o é‘f o

Epr2 Rbl,ser Epr2 Rbt.ser

1- YPOBCHL LEHTPA TSHKECTH IPUBENCHHOIO IIOIIEPEYHOro CEYCHHU

Pucynox 6— Cxema HanpsnKeHHO-e(hOpMUPOBAHHOTO COCTOSHHS CEYEHHUS
3IeMEHTa IIPH NpoBepKe 00pa3oBaHus TPELIMH HPH ACHCTBHH H3rHOAIOIero MoMeHTa (a),
u3rubaroniero MOMeHTa ¥ IpoJOIbHON CHIIEI (6)
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JIns npsIMOYTOJIBHBIX CEYEHHH M TaBPOBBIX CEYEHHH C IOJIKOH, PaCHONIOXEHHOMH B C)KaTOH 30HE,
3HauyeHue Wy mpu NEHCTBHM MOMEHTa B IUIOCKOCTH OCH CHMMETPHHM JOIYCKACICs IpPHHHMATh
PaBHBEIM

Wy=13-W.,, (6.47)
rae Wred — yupyraii MOMEHT CONPOTHBIICHHS NPUBEACHHOIO CEYEHMS IO PaCTAHYTOH 30HE CeueHus,

onpefie/sieMEIH B COOTBETCTBHH ¢ 6.2.11 .
6.2.11 MoMeHT conpoTHBIECHHUS Wreqd M PACCTOSIHUE €x OIPENEIIOT IO (hopMyiaM

Wy =252 (6.48)
t
¢, = Vred (6.49)
Ared

rae Ired — MOMEHT HHEPLUWH NPUBEACHHOTO CEYCHHA 3JJIEMCHTa OTHOCHTE/IIBHO €ro IEHTpa
TAKECTH

Ly=I+1,-a,; (6.50)

1,1 £ —MOMEHTHl HMHEpUHH cedeHudt GeTOHAa M PaCTAHYTOH KOMNO3UTHOH IONUMEPHOH

apMaTyphl COOTBETCTBEHHO.
Areq — IIOLIANE NPUBEAESHHOTO ONEPETHOTO CEYEHUS INMEMEHTA, onpelendemas GopMyie

A =A+A4,-a,; (6.51)

&, — k03 QULHMEHT IpHBEeHUS apMaTYPHI K GeToHy
a, = e 6.52)

A, A ; — IIOIIazH NOMEPEYHOro ceveHHs 6eToHa ¥ PaCTAHYTOH KOMIIO3HTHOH IOTUMEPHOH
apMaTypbl COOTBETCTBEHHO;

Y1 — DacCTOSiHME OT Haubojee pacTAHYTOrO BOJOKHAZ OETOHa [0 UEHTpa THKECTH
TNPUBEASHHOTO HONEPEYHOTO CEUEHHS DIIEMEHTA

St red
y, = 2tred (6.53)
! Ared

30€Ch Sy red — CTATHYECKMH MOMEHT IUIOIIAAHM NPHUBEAEHHOIO IONEPEYHOrO CEYCHMA
3IeMEHTa OTHOCHTENBLHO HaHGONee PACTAHYTOro BOJIOKHA OeTOHa.
MowmeHT conpoTHBIeHUs Wy OOIycKaeTCs ONpeNeNaTsh 6e3 ydera KOMIIO3ATHOH IONMHMEpHOH
apMaTyphl.
6.2.12 Vcumie Nyo npu o0pa3oBaHWM TPEIIMH B UEHTPABHO PAaCTAHYTHIX 3JEMEHTaX
OIPENENSIOT IO popMyJIe

N cre = A red 'Rbl.ser . (6.54)
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6.2.13 Ompemenenme MOMeHTa 00pa3oBaHMi TpellMH Ha OCHOBE  HENMHENHOH
nedopManoHHONH Mozmemu npomsBomar mo 6.1.15 — 6.1.20 , Ho ¢ yueroMm pabotel OeToHa B
PacTAHYTOH 30HE HOPMAIEHOIO CEYeHHs, OIpedesieMoi muarpaMMoif COCTOSIHMA DacTAHYTOro
6eroHa. PacueTHsle XapaKTEpUCTHKH MATEpHAOB NPHHHMAIOT Ul NPEAENBHEIX COCTOSHMN BTOpOil
[PYIIIBL.

3HayeHue Mcyc ONPENENAIOT U3 pellleHrs CHCTEMbI YPaBHEHHH, MpeAcTaBleHHbX B 6.1.17 u ¢
y4eTtom 6.1.18 - 6.1.20 , npHHMMAast OTHOCHTENEHYIO AeOPMalHIO GETOHA Ept,max Y PACTAHYTOH rpaHH
J/eMEHTa OT JCeHCTBHA BHEIIHEH HArpy3Ku, paBHOH IIpENENbHOMY 3HAYEHHIO OTHOCHTENIBHON
nedopmatiuu 6eTOHA NpH PACTKEHHH Ebr.ulr, ONPeneNnsemoMy cormacuo CIT 63.13330.

Pacder mMUPHHBI pacKPBHITHSA TPEIHH, HOPMAJBLHBIX K NPOJOJILHOM OCH 3JIeMeHTa

6.2.14 Illupuny pacKpeITHSl HOPM&IBHBIX TPEWMH a,.; (=1, 2, 3 - oM. 6.2.7)

OIIPENENSIOT 1o GhopMyIe
o
Aire.i =¢1'¢’2'¢3'V/f'E_f'lf, (6.55)
S

TJ€ Of— HANPSDKCHAE B NPOJONBHON pacTAHYTOH apMaTrype B HOPMAJIBHOM CEYEHHH C
TPELIMHOH OT COOTBETCTBYIOWE BHEIIHEH HArpy3Ky, ONpeAeNsIeMoe CorjiacHo 6.2.15;
lf— Ga30oBOE pacCcTosHHE MEXAY CMEXHbHIMH HOPMAIBHEIMM TPELOIHHAMH, OIpEAeIIeMOoe
COTJIacHo 6.2.16;
yr— koo GUUHEHT, YYNTHIBAIOINMY HEpaBHOMEPHOE pacipefiefieHHe OTHOCHTENBHBIX
nedopmanuit pacTIHYTOH apMaTyphl MEXIy TPEIIMHAMH; AOIyCKaeTCs NPMHUMATE Ko3(hGHIHERT Yy
= 1; ecym mpy 3ToM ycnoBue (6.43) He YHOBNETBOpAETCH, TO 3HAYEHHE Yy CIIEAYET ONMPENENATh N0
6.2.17,;
@1 — Ko3bdHLIHeHT, YUHMTHIBAKOLIMH TIPOJOJDKUTENHEHOCTD JHeiicTBUS Harpy3sKH,
IIPHHHMAEMBIH PaBHBIM:
1,0 — IpH HENPOJODKUTENHLHOM JEHCTBHAM Harpy3KH;
1,4 — IpH NIpOAODKUTENHHOM ACHCTBHE HArpy3KH;
92 — K03(pPHUUMEHT, YINTHIBAOIHIA MPodMiIb NPOAONBHON KOMIIO3HTHOM MOJMMEPHOH apMaTypHl,
NPUHUMAEMBIH [UI1 apMaTypHl IEPHOAMYIECKOro mpouis paBHeM 0,7,
93 — K03 HIHMEHT, YIUTHIBAIOLINH XapaKkTep HarpyxKeHus, NPUHAMAEMbIH PaBHbIM:
1,0 — 12 sneMeHTOB M3rubacMBIX M BHEUCHTPEHHO CXKAaTHIX;
1,2 — U1 pacTAHYTHIX JIEMEHTOB.
JIJI1 KOMIIO3UTHOM IOJIMMEPHO# apMaTyphl C MOKa3aTeNsIMH CHEIUIeHus ¢ GETOHOM HE HHXe,
9eM Y CTaIBHOM apMaTypkl, 3HaYeHHue KodpdunnerTa ¢; AOMycKaeTca MPUHAMATH B COOTBETCTBHHU C
CII 63.13330.

6.2.15 3navenusn HanpskeHus O, B pacTAHYTOH apMaType H3ruGaeMeIX 3NEMEHTOB

ONPEZENSIOT N0 $opMyne

M(h,—
o'/ :%.aﬂ , (656)

red

roe [ red»Yc — MOMEHT HHEPIIHH H BbICOTA C)KaTOo# 30HEI INPHUBEACHHOIO NMONEPEYHOro CCYEHHU

JJIEMEHTa, ONpeneseMble C YYETOM IUIOIMAMM CEYEHHS TONBKO C)XKATOM 30HBI 6eTOHA M IUIOIUAMH
CEeYeHHs pacTAHYTOM apMaTyphl COrllacHo 6.2.26 .
Jins wu3rubaeMBIX SNEMEHTOB Y.=x (PHCYHOK 7), TA€ X — BBICOTa CXaTOH 30HBI GETOHa,

B HABOL}
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ompefenseMas cornacHo 6.2.27 ,
3navenne kod(duIMeHTa IPHBENECHNA apMaTyphl K GETOHy & ;| ONpPEAENSIOT 1o hopMyie
E S
b
E b.red
rae Ep req — NpUBENEHHBIH MOIYNL feOpMALMM CKAaTOTO GeTOHa, YUHTHIBAIOIME HEynpyrue
IehopManuy cxaToro GeToHa U onpefenseMbii no hopmyne
R
b (6.57)
€plred
OTHocHTENBHYO AeopMalHio GeTOHA €51 red TPHHUMAIOT paBHoOM 0,0015.
JomyckaeTcs HaPsDKEHHME Os ONPEJENATs 0 hopMmyne
o, = M
f - L
zp -4

af,=

Eb.red =

(6.58)

Ife Z; — pacCTOSHME OT LEHTPa TAKECTH PACTAHYTOH apMarypbl A0 TOYKH MPHIOKCHUA
PaBHOJEHCTBYIOIIEH YCHIIMH B CXAaTOH 30HE SIECMEHTA.

a) 6)
& Oy & Op
P y g
M % N S =
/\ A \,<; 1
\_/ / I .
// 4 /
/
Af ,/ &'f O‘f ’ hgf o'f
i L

1 — ypoBenb 1IEHTpa TOKECTH IPHBENEHHOIO IONEPEYHOT0 CEIEHUS
Pucynox 7 — Cxema HanpsHKEHHO-AE)OPMHPOBAHHOTO COCTOSIHMS 3NIEMEHTA € TPEIUHAMH [IPH
JeHcTBAM H3rHbaroImero MoMeHTa (@), H3rnbaromero MOMEHTa H IPOJONBHOM cHitbI (6)

JUis  57IeMEHTOB NPAMOYTOJIBHOTO TOMEPEHHOTO CEYEHHS 3HAYEHHE Z, ONpEJENdioT 0O
dopmyne
X
3
s sneMeHTOB NPAMOYTOJNBHOTO, TaBpOBOTO (C MOJNKOH B CXAaTOH 30HE) H ABYTABPOBOTO
TIONEPEYHOro CEYeHHs JOMYCKAETCs 3HAUeHUEe Z ; TIPHHIMATh paBHEM 0,84 .

z,=hy— (6.59)

llpu neficteam msrubaromero momenta M ¥ npoJoibHOH cuibl N Hampsxenue O, B
PacTAHYTOH apMaType ONpeNeNsoT o Gopmye
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. M (hO _y c) 4 N
= X
1 red A
rae A,.ed,yc — IUIomanas NMPUBCACHHOIO MOIICPEYHOTO CEYCHHA JJIEMECHTA H pacCTOSIHHE OT

HauGosee CKaToro BoJoKHa GETOHA JI0 LEHTPa TSHKECTH NPHBEJECHHOTO CEYEHHs, ONpeNEnieMEIe 10
o0mHMM MpaBHlaM pacdeTa MFeOMETPHIECKAX XapaKTEPHCTHK CEYEHHH YIPYTHX SJIEMEHTOB C YIETOM
IUIOMNAAM CEYCHUS TONBKO CXKAaTOM 30HBI OeToHa M IUIOIMAJM CEYeHHS PpacTAHYTOH
apMarypel  cormacHo  6.2.27, npuHuMas  ko3d@uIMEeNT — MpHBEiCHHA  apMaTypsl

K GeToHy & ,.

@, (6.60)

red

HorryckaeTcst HANPSOKCHAE O ; ONPEZEIATH IO BopMyIte
_ N(e,tz,)

(6.61)
A/ ‘'z,

o
THe €, — pacCTOAHHE OT NEHTPa TAKECTH PACTAHYTOH apMaTypel N0 TOYKH MPHUIOXEHHS
. M
IIPOOOJIBHOH CHJIBI Nc y4yeTOM 3Kc11em‘pﬂcm'e'ra, paBHOl'O -]\—/ .

I[JIH 3JIEMEHTOB IMPAMOYTOJBHOTO CEYECHUS 3HAaUECHHE Z s BOIYCKacTCs OIIPCACIATE MO q)OpM}’JIC

(6.59), B xoTOpOH X — BbICOTA CKaToi 30HBI G€TOHa ¢ y4eTOM BIHSAHHS MPOJOJIBHON CHIIEL
onpenensemMas coriacHo 6.2.27 .
Jsg 37EMEHTOB NpPSAMOYTONBHOrO, TaBPOBOTO (C MOJIKOH B C)KaToif 30HE) M JBYTaBPOBOIO

TIONEPEYHEIX CEUEHHH JOMyCKASTCs 3HaUeHue Z , MPUHUMATh paBHbM 0,7/, .

B dopmynax (6.60) u (6.61) 3HaK «IOC» NPUHUMAIOT IPH PACTATHBAIOIIEH, A 3HAK «MHHYC» -
IPH CXUMAFOLIEH IpOIONBHOM cuile.

Hanpsxerus O He JOIDKHBI nipesbimate R, o, .
6.2.16 3uauenus 6a30BOr0 PaCCTOSHHS MEKIY TpEIMHaMH /  ONpeneNsIoT no GopMyne
4,

" -d
4, (6.62)

¥ MPHHAMAIOT He MeHee 10 df u 10 cM u re 6onee 20 df u 20 cM.

1,=0,25.

311ech Ap — IUTOMANb CEYEHAA PacTAHYTOro 6eToHa;
A, — nnomanp ceyeHns pacTSHYTOM apMaTypsL;
d ; — HOMMHATBHBIN MAMETD aPMATYPHI.
3HayeHMA A ONPENEIAIOT IO BHICOTE PACTAHYTOH 30HBI OETOHA X/, HCTIONE3Ys PABHIIA pacyeTa
MOMeHTa 06pa3oBaHus TPEIyH cornacHo 6.2.8 —6.2.13 .

B mobom ciydae 3HadeHHe Ap NPHHAMAIOT PaBHBIM IUIOIAAH CEYEHHS TpH €€ BEICOTE B
npenenax He MeHee 2a U He Gonee 0,57 .

6.2.17 3mauenua xod(pdurmenta Y , onpenensor no hopmyie

o-f.cn:
w, =1-08. Lo (6.63)
9
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rae O, —HaNpmHKEHAE B NMPOAOJLHOK pacTAHYTOH apMaType B CEYEHHH C TPEILMHOI

cpasy mocie o00pa3oBaHHs HOPMAJBHBIX TpEIIMH, ompejensemMoe mno 6.2.15, mpHHHMaid B
COOTBETCTBYIOMMX dopMyiiax 3Ha49eHHA M=Mcrc;

O'; —TO € NpH AeHCTBHHA pacCMaTpPHBaEMOH Harpy3KH.
Hns u3rubaeMbix 3€MEHTOB 3Ha4weHHE KospduuMeHTa ¥/, JAOMyCKaeTCs ONpENeNsTsb Mo

¢dopmyne

b}

M
=1-0,8-—== 6.64
Vs M @y
rae M., onpepenstor no 6.2.10 .

Pacuer KoHCTpYKIMii mo gedopmaumsam
6.2.18 Pacuer »5neMEHTOB KOHCTpYKUMH 1o JedopMalysM MNPOM3BOJAT C YYETOM
3KCIITYaTalHOHHBIX TPeOOBaHHI, MPEIBABIAEMBIX K KOHCTPYKIIHSM.
Pacuer no nedopmaiiniaM ciexyeT NPOH3BOIUTh Ha ACHCTBHE:
- TIOCTOAHHBIX, BPDEMEHHBIX JIHTENBHBIX M KPaTKOBPEMEHHBIX HArpy3oK - IpH OTPaHHYCHHH
Jedopmaniii TEXHONOTMYECKMMH HIIM KOHCTPYKTHBHEIMH TpeOOBaHHAMMU;
- NOCTOSHHBIX H BPEMEHHBIX IJIMTENBHEIX Harpy30K - IIpH OrpaHHYeHHH Jedopmaiuit
3CTETHUECKUMH TpeOOBaHHSIMH.
6.2.19 3HaueHus npeneNbHO NOMYCTUMBIX Ae)opManmii 3MeMeHTOB IpHHHUMaloT cornacHo CIT
20.13330 u HOpMATHBHBIM JAOKYMEHTaM Ha KOHKPETHBIE BHABI KOHCTPYKIHIA.

PacueT 3j1eMeHTOB KOHCTPYKIHH Mo nporu6am

6.2.20 Pacuer 3neMeHTOB [0 Nporu6aM NPOU3BOASAT U3 YCIIOBUS
I =< furs (6.65)

rae f — nporu6 sneMeHTa OT AeficTBUA BHEIIHEH Harpy3KH;
Julr — 3HaYEHNUE NPERENBHO AOIyCTHMOTO IPOTrH6a SIeMeHTa.

Iporubel KOHCTPyKIME OIpeneisMoT M0 OOIMM INIpaBHIaM CTPOMTENIBLHON MEXaHMKH B
3aBUCHMOCTH OT HM3THOHBIX, CHBHTOBBIX H OCEBBIX N€(QOPMALHOHHBIX XapaKTEPHCTHK 3JICMEHTa B
CEYEHHSAX I10 €ro JUTMHE (KPHBH3H, YTJIOB CIOBHIa H T.1.).

B Tex ciyuyasx, xorja nporaGel 3JlEeMEHTOB B OCHOBHOM 3aBHCAT OT M3TMOHBIX AedopManuii,
3HaYeHHUs IPOTrHG0B ONPEIENIOT IO XKECTKOCTHBIM XapaKTePHCTHKaM coriacHo 6.2.21 1 6.2.30 .

6.2.21 ][Ins usru6aeMBIX 3JIEMEHTOB IIOCTOSIHHOTO IO JUTHHE 3JIeMEHTa ceueHHs H 6e3 TpeluH
Hporu6hl ONpeNesIIoT N0 OOIKM [IPaBUIaM CTPOHTENBHON MEXaHHKHM C HCIOJIb30BaHHEM 3HaYEeHHH
JKECTKOCTH NOINIEPEYHBIX CEYEHHIH, ONpefiesiieMbIX 1o gopmyne (6.69).

Onpenenenne KPUBH3HBI 3JIEMEHTOB KOHCTPYKIMEH

6.2.22 KpupusHy u3rubaeMbiX, BHELIEHTPEHHO CKATBIX H BHELEHTPEHHO PaCTAHYTHIX
SNIEMEHTOB I BBIYMCIIEHHS MX IPOrub0OB ONpenesor:

IUIs 37IEMEHTOB HJIH Y4aCTKOB 3JIEMEHTA, Iie B paCTAHYTOM 30He He 06pa3yIoTcs HOpMabHBIE K
TIPOJOJNTBHOM OCH TPEMHHEI, cornacHo 6.2.23, 6.2.25 ;

JUTS 3IEMEHTOB MM YIacTKOB 3JIEMEHTA, IIe B PacTSHYTOMH 30HE UMEIOTCA TPEIHHE], COTJIaCHO
6.2.23,6.2.24 1 6.2.26 .

OnEeMEHTHI MM YYaCTKM 3E€MEHTOB pAacCMaTpUBalOT 0e3 TpPEUIMH, €CJHM TPEIMHBl He
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obpazyiorcs (T.e. yenoue (6.41) He BHINONHAETCS) NPU NECHCTBHH IONMHOM HAarpy3KH, BKIOYAlOLIEi

NOCTOSIHHYIO, BPEMEHHYIO JUIMTENEHYIO H KPaTKOBPEMEHHYIO HAIPY3KH.
KpuBuzHy sneMeHTOB C TpelIWHAMH M 0e3 TpelMH MOXHO TAKKe ONpeleiaTsh Ha OCHOBe

e opMallOHHOM Moemu corniacHo 6.2.31 .
6.2.23 TlomHyro KpHBU3HY H3rH6aeMbIX, BHELIEHTPEHHO CXKATHIX H BHEIEHTPEHHO PAaCTAHYTHIX
SJIEMEHTOB ONPEeAENSIOT No hopMyam:
- U1 y4acTKOB O€3 TPEIIHH B PaCTAHYTOH, 30He

i=(l] ,{l) : (6.66)
r r 1 rJa

- UL y4aCTKOB C TPEIMHHAMHU B PaCTAHYTOM 30He
1 =(1] _[l) J{l) _ (6.67)
r r 1 r 2 r 3
B dpopmyne (6.66):

1 1 o

(— ,| = | —XxpuBu3sHBI oT HETPOAOIDKHATEIFHOTO JeHCTBUA

r r
1 2

KpaTKOBPEMEHHBIX  HArpy3oK H  OT  NPONO/DKMTENBHOrO  JEHCTBHA  MOCTOSAHHBIX
H BpEMEHHEIX JIHTEBHBIX HACPY30K COOTBETCTBEHHO.
B dopmyne (6.67):
1 . .
[— — KpMBH3Ha OT HENpOJO/DKUTENBHOrO JeHCTBHA BCedl Harpy3kd, Ha KOTOPYIO
-
1
IPOH3BOMAT pacyeT o JedopMaLusM;
1 .
— | —KXpUBHM3HAZ OT HEIPOJO/KHTENLHOTO NEMCTBHA IOCTOAHHEIX M BpeMEHHBIX
r 2
JUTMTEMLHBIX HATPY30K;

1 .
(— — KpHBHU3HA OT IMPOAOJDKHTEIIEHOIO AOCHCTBHA IIOCTOSHHBIX H BPEMEHHBIX NJIMTENIBHBIX
rJ3

Harpy3ox.

Kpusn3Hbt [l) , (l) H (lJ OMpPEREIAIOT COIJIAacHO 6.2.24 .
rho\rJja \r'js

1
6.2.24 KpuBH3Hy 3I€MEHTOB — OT JAEHCTBHS COOTBETCTBYIOLIMX HArPY30K ONPEACIAIOT IO
¥

hopmyne
1 M
r D
rae M — usrnbaromuit MOMEHT OT BHEIIHeH Harpysku (C y4eroM MOMEHTa OT HpOAOJBHOM
cuwibl N) OTHOCHTENEHO OCH, HOPMANBHOM IOCKOCTH HeiCTBAS H3rHOAIOMEro MOMEHTa |
[IpOXOAAINeH Yepes IEeHTp TAKECTH NIPHBEAEHHOrO0 ONEPEYHOro CEYCHHs IEMEHTa;
D — u3rubHas JKECTKOCTD TIPUBEICHHOTO IIONEPEYHOTO CEUYCHUA 3NIEMEHTA,
onpezensieMas no Gopmyne

(6.68)

»

D=Ey-1.,,, (6.69)
rae Ey) — Momyne pedopManmuu  cxaroro OeTOHa, ONpEAEHsEMBIA B 3aBHCHMOCTH OT
HPOJOIDKMTEBHOCTH JeHCTBHSA HArPy3KH H C YYETOM HAIWYHS WA OTCYTCTBUSA TPELIHNH;
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lred—MOMEHT HMHEpIMM INPHBEACHHOIO MONEPEYHOr0 CEYeHMA OTHOCHTENBHO €ro ILICHTpa
TSDKECTH, ONpeAeNsIeMbIi ¢ y9eTOM BalHIHs WITH OTCYTCTBHS TPEIIHH.
3navenns Moayyri Aedopmanuu Gerona Fpi m MOMEHTa HHEPLHM NPHBEZIEHHOTO CEUCHHSA Jred
IUISi JIEMEHTOB €3 TPelMH B PAacTSHYTON 30HE W C TPELUMHAMHU ONpeAesnoT mo 6.2.25 u 6.2.26
COOTBETCTBEHHO.

JKecmicocmy s1eMenma Ha yuacmie 6e3 mpewun 8 pacmsHymoi 3one

6.2.25 JKecrtkocts snementa D Ha ygactke Ge3 TpempH onpeaeniior no gopmyne (6.69).
MoOMEHT MHEpLMH lres NMPHBEJCHHOIO IONEPEYHOTO CEYEHHS ISJIEMEHTA OTHOCHUTENBHO €ro
LEHTpa TOKECTH ONPEeAEIBIOT KAK Ui CIUIONIHOTO Tena 1o OGINMM IpaBHiIaM COIIPOTHBICHHS
YIpPYTHX 37E€MEHTOB C YYeTOM Bcell IUIoImamy cedeHHsA OeTOHA W IUIOMIAZCH CEYeHHS PaCTAHYTOM
apMaTtypsl ¢ K03 GUIHEeHTOM NpUBEACHNA apMaTypE! K 6eTOHY
I,=1+1,-a,, (6.70)
rze [ — MOMEHT UHeplHH GETOHHOrO ceYeHus OTHOCHTENHHO HEHTPAa TKESCTH IIPHUBENCHHOIO
[ONEPEYHOrO CEUCHHS JIEMEHTa;

Ir— MOMeHT HHEPHUH Do) (411162013 CeueHHst PacTAHYTOIH
apMaTypbl ~ OTHOCHMTENBHO  IieHTpa  TDKECTH  NPHBEAEGHHOTO  INONEPEYHOro  CEYEHHA
9JIEMEHTa;

& ; — ko3 dHUIMEHT NPKYBECHHA apDMATYPHI K 6ETOHY,

1
a,=—— (6.71)
S >
E,
3Havenne / ompefemsmOT MO OOMHM NpaBHNaM pacdeTa TeOMETPHYECKHX XapaKTEPHCTHK
CEYEHHH YIIPYTHX 3JIEMEHTOB.
JomnyckaeTcs onpenenaTs MOMEHT HHEPUMH [r.s 63 ydeTa apMaTyphl.
3nauenus Moxyna nedopmanny 6eToHa B popmynax (6.69) u (6.71) NpUHUMAIOT paBHEIMH:
- TIPH HENPOJOJDKATEIHHOM AeHCTBHH Harpy3Ku
E, =0,85-E, ; 6.72)
- IPH NPOAOIDKUTENBHOM JACHCTBHM Harpy3KA
E
Ey=Ep=—7"0_, (6.73)
1+ Ppcr

II€ Qb,.cr — IPAHAMAKOT 10 Tabmuue 6.12 CIT 63.133300.2012.
JKecmrocmb aneMenma Ha yyacmee ¢ mpewunamu 8 pacmanymoi 3oue.

6.2.26 JKecTKOCTHb JMeMEHTa HA y4acTKaX C TPCIIMHAMHA B PacTAHYTON 30HE OMPENESIOT C
YYETOM CIEAYIOIMX TOJIOKEHUIA:

- CedeHHs Tocie AeGOpMHPOBAHUSA OCTAIOTCS INTOCKHMH;

- HaIPSDKCHHA B O€TOHE CXKATO 30HEI ONPEIENIOT KaK Ui YIPYroro Tena;

- paboTy pacTaHyTOr0 6€TOHA B CEUCHHH C HOPMAIbHOH TPEIWHOH HE YUHTHIBAIOT;

- pabory pacTaHyToro OeTOHAa HA YYaCTKE MEXIY CMEXHHIMH HOPMAJbHBEIMH TpELIMHAMH
YUMTHIBAIOT NOCPENCTBOM KO3 dHLMEHTa ¥/ .

KectrocTh dnmeMeHTa D Ha ydacTKax € TpEIMHAMH OINpelesoT mo ¢opMyne (6.69) u
NpHHAMAIOT He Gonee sxecTKOCTH 6€3 TPEImHH.
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3uagenns Monyns Zedopmaunuu cxaroro OetoHa Fp; DPHHUMAIOT pPaBHBIMH 3HAYCHUAM
NPUBEIECHHOTO MOyt xehopmanud Ep,req , OMPEAEAEMOTo 110 hopMyIe
R

b,ser

gb],rzd R ( 6,74)
rae € blred — OTHOCHTEJIBHBIE ,ue(bopMa.ulm 6CTOHa, NIpHHUMAEMBIE PaBHBIMH:

Eb,rad =

- 0,0015 - mns TsKETIOrO HETOHA DU HENMPOAOIDKHTENEHOM JCHCTBHH HArpy3KH ;

- mo CIT 63.13330- mns Tspxenoro 6eToHA IPH MPOJOILKUTEIFHOM ACHCTBHH HAaIPY3KH.

MOMEHT HHEpUMH INPUBENCHHOIO IIONEPEYHOIrO CEYCHHS JIEMEHTa Ir.s OTHOCHTEIBHO Ero
HEHTpPa TSHKECTH ONpPENENIOT M0 O0INUM NpaBuiaM CONPOTHBICHHA YIPYTHX 3JIEMEGHTOB C YYETOM
IUIOINANM cedeHHs OeTOHa TONBKO CXKaTol 30HBI W IINOWIAIM CEYEHMA DacTAHYTOH apMaTypel ¢

K030 UIMEHTOM IPHBENCHUS apMaTypEl K 6eTOHY & 7
Ly=Iy+1;-a,, (6.75)

rae 1, I / — MOMEHTHl WHEPLMH IUIOIIaJied CedeHus CKarod 30HBI GeToHa M PacTAHYTOH

apMaTypsl COOTBETCTBEHHO OTHOCHTENHHO LEHTpa TSKECTH mpHBeJeHHOTo 6e3 ydera GeroHa
PacTSHyTOH 30HEI [IONIEPEYHOT0 CEYEHMS.

3Hauenue [, ONpenensIOT MO OGMIMM TpABHIAM CONPOTHBJICHHS MATEPHANOB, MPHHMMAs
paccrosHpe OT Hambosee CXaroro BONOKHa GeToHa A0 WEHTpa THKECTH NPHBEAECHHOro (C
K03(HUIMEHTOM NIPHUBENEHHA ;) TOTEPEYHOTO cedeHHs Ge3 yderTa GeTOHA DAaCTAHYTOH 30HEHI
(pucyHok 8); nyst M3rubaeMpIx NEMEHTOR

Yem = Xm

[I€ Xm — CPEIHAA BBICOTA CXKATOM 30HBI GETOHA, YYUTHIBAIOINAs BIASHHE PaGoOThl pacTIHYTOTO
6eToHa MEXAY TpelMHaMH | OnpefenseMas cornacHo 6.2.27 (pucyHok 8).

SHaweHus [, H y,, ONPENENTOT NO OOIMM IpaBHNaM pacyeTa [eOMETPHYECKHX
XapaKTePUCTHK CEYEHUH YIPYTHX JIEMEHTOB.

3uavueHus Ko3(p@uIMenTa NPUBEACHAA PACTAHYTOH apMaTypel K 6€TOHY C \OmpenemnsioT Ho
6.2.29.

6.2.27 Hna usrubaeMbIX 3JIEMEHTOB IOJIOXKEHUE HEHTpaIsHOM OCH (CpelHss BBICOTA CXXKaToi
30HBI OETOHA) ONPEEIMOT H3 YPaBHEHHS

Spo = ap ’Sfo > (6.76)

e Syg B S ;o — CTATHYECKHE MOMEHTHI CXATOH 30HBI GETOH2 H PaCTSHYTOM apMaTyphl

COOTBETCTBEHHO OTHOCHTENLHO HEHTPAIBEHOM OCH.
JInst npsIMOYTONBHBIX CEYEHHH BRICOTY CKAaTOH 30HBI ONPEAEILTIOT IO popMye

X, =h0(\/(,ufa.rﬂ)2 +2upan — ), (6.77)

Af
b-h,

Jiia TaBpoBEIX (C NOJIKOM B Ckarolf 30HE) H [BYyTaBPOBBIX CCUEHMEH BBICOTY CXKATOH 30HBI
ONIpENEIIOT o hopMyJie

rae M, =

h/
x, =k \/(.U/an +l‘})2 +2(/-‘_f &y +/1// 2—;‘) —(u-ap +.ulf)
0 (6.78)
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AI
rae py ==L
bhy
A} — IUIoLIags CCUCHHA CBECOB CKATOM IOIKH.
a 6
& 5 €y o
5
Ny
]
5
=

S r_ : t 8fm o'f:gmej,'red

7
A a
S
1 — ypoBeHb LIEHTpa TSXKECTH NPUBEAEHHOTO Ge3 yYeTa pacTAHyTOH 30HHI GETOHA MONEPEYHOrO
CEYCHUA

Pucynox 8- IlpuseneHHOE NonepedHoe ceueHue (a) H cxeMa HanpshKeHHO-Ae(hOpMUPOBAHHOTO
COCTOSHHA JJIEMEHTa C TpeLMHaMH (6) s pacyeTa ero mo Ae)OpMauusIM IpH AeHCTBHH

U3rHbarolIero MOMeHTa.
Jls BHELIEHTPEHHO CHKATHIX M BHELIEHTPEHHO PACTAHYTHIX 3JIEMEHTOB HOMO)KEHHE HEHTPaIbHOM

OCH (BBICOTY CXKaTO¥ 30HBI) ONIPENEIAIOT H3 YPaBHEHHS
lyotay Iy
=R A5 (6.79)

N - »
S,,(,+ozf,-Sj.o

TIe yy — PacCTOSHHE OT HEHTpaJIbHOM OCH N0 TOYUKH NPUNOXKEHHS MPOAOJBHOH CHIBI N ,
M

==

OTCTOSIUEH OT LEHTPA TAKECTH NOTHOro cevenus (6e3 yueTa TpEINUH) Ha PaCCTOSHHH €

L4951 195S405S o — MOMEHTEI MHEpUMM M CTaTHHECKME MOMEHTHl COOTBETCTBEHHO CHKATOH

30HBI OETOHA M PACTAHYTOM apMaTypPhl OTHOCHTENIFHO HEHTPAILHOM OCH.
HoryckaeTcs mii JIEMEHTOB NPSAMOYTOMBHOrO CEYESHHMS BBICOTY CXAToi 30HEI MPH AEHCTBHH

H3rubaroIHX MOMEHTOB M H mpoIoNbHOR CiIbl N olpelessTs o Gopmyie
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+ Ired 'N

=X , 6.80
" M Ared'M ( )

X

rje X3 —BBICOTAa CXaTo# 30HB H3rmGaeMOro sneMeHTa, ompefendeMad no (hopMynam

(6.77)<6.78);

1> Aq —MOMEHT HMHepUMH M IUIOII@Ah [PUBEJEHHOTO IIOMEPEYHOTO  CEYEHHS.
oInpeenseMble A HOMHOro cedenus (6e3 yueTa TPEInHH).

3HayeHHA TIeOMETPUYECKMX XapaKTEpPHCTHK CEUCHHS JIEMEHTA ONpPEASNAT I0 obImuM
IIpaBUJIaM pacyeTa CeYeHH YIPYTHX 3JIeMEHTOB.

B ¢opmyne (6.80) 3HaK «IWIOC» NPHHAMAIOT [P CXHMAIOmMEH, a 3HAK «MHUHYC» IpU
PacTATUBAIOIIEH NPOROILHOM CHIle.

6.2.28 JKecTKOCTh M3THOAEMBIX XKeNe300ETOHHEIX JIEMEHTOB NOMYCKAETCHA ONpEReNiTh II0
dopmyne

D=Ej.red'Aj'Z'(h0_xm > (681)

Ile z — pacCTOssHHE OT LEHTPa TOKECTH PpAacTAHYTOM apMaTypbl OO TOYKH IIPHIIOXEHHA
PaBHOZEHCTBYIONIEH YCHIIMI B CXaToMH 30HE.
Jnst 371eMEHTOB IPAMOYTOIBHOTO CEUEHHUS 3HAUYEHHE Z ONPEAEIITIOT 10 hopMyne

1
z=h -3 Xy - (6.82)
Jlns 3MeMeHTOB MPSMOYTONBHOIO, TaBPOBOFO (C MONKOH B CXXaToif 30HE) W ABYTAaBPOBOTO
HONEPEYHEIX CEUSHHH 3HA4CHHE Z JOIyCcKaeTcsa IpHHAMaTh paBHEM 0,87, .
6.2.29 3naveHuns kod3)GUNHEHTOB NPUBEACHUS PACTAHYTON apMaryphl K OSTOHY MIPHHUMAIOT
PaBHBIMH:

_E[,red

ls4 =
n , (6.83)
Eb.red

rae Ep red — IpUBe AEeHHEIH MOAYJb nmedopManuu CXaToro 6eToHa, olpeAeNAeMBIi
pu HENPOAOIDKHTEILHOM H TIPOJIOJDKHTEEHOM IeicTBUH
Harpy3ku no 6.2.26 ;
Efrea — npuBencHABE MOXYNE AedopManuy pacTSHYTOH apMaTypel, onpenesieMbii ¢ yuyeToM
BIMAHHA paboTHI pacTAHYTOro 6€TOHa MEXIY TpEIHHAMH 10 GopMyIie

Ef
Efrea = v, (6.84)
S

3uauenns ko3¢ buumenta ¥ , onpenensor mo 6.2.17 .
Homyckaercs npuHIMats ¥ , =1 npu 310M, €ciH ycnopwe (6.65) He yHOBIETBOPSETCA, PacUeT

NPOU3BOZAT C y4eTOM Koadduumenta ¥ ., onpenensemoro no 6.2.17 .
6.2.30 IlporuGBl 3NEMEHTOB MOXHO ONPEAENATh MO OOGIMM TpPAaBHIAM CTPOMTENBHOM

1
MEXaHHKH C NPUMCHCHHEM BMECTO KPHUBH3HBL (— HENMOCPEACTBEHHO HM3rHOHBIX KECTKOCTHBIX
r
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XapakTepHcTHK D ITyTeM 3aMeHE! YIPYTHX M3rHOHBIX XapakTepHCTHK £/ B pacCUETHEIX 3aBHCHMOCTSX
Ha YKa3aHHEBIE XapaKTePUCTHKH D, BEIMHCIsieMble IO GopMyaM, IpUBESeHHBIM B 6.2.24 1 6.2.28 .

IIpy COBMECTHOM HEHCTBHM KPaTKOBpEMEHHOM M JUIMTENBHOM HArpy3oK INOMHENE porud
a/eMeHTOB Ge3 TpelHH M ¢ TPEeINMHAMH B pacTAHYTOH 30HE ONpEeHessioT IIyTeM CyMMHpOBaHHA
IporuoB OT COOTBETCTBYIOLIMX HArpy30K [0 aHAJOTMH C CyMMHpPOBAaHHEM KDHBH3HBI mo 6.2.23,
OpHHAMAsE JKECTKOCTHBIE XapaKTepUCTHKH [ B 3aBHCHMOCTH OT NPHMHATOH NpPOJOIKHTEIBHOCTH
IeHCTBHS pacCMaTpHBaeMO Harpy3KH.

JlomyckaeTcs MpH OnpefieNeHHH JKeCTKOCTHBIX XapaKTEPUCTHK D 3]IEMEHTOR ¢ TPELIHHAMHU B
PacTAHYTOH 30HE NpHHMMaTh KO3(Q¢uuueHT ¥  =1. B 3TOM ciyyae mpH COBMECTHOM ReHCTBHH

KPaTKOBPEMEHHO! M JUIMTENBHOM HArpy30K MOJHEIA MPOTHO M3rHGaeMBIX 3JE€MEHTOB € TPEIMHAMH
OIIPENENSIOT CYMMHpDOBaHHEM HPOTHOOB OT HENPONOJDKHTEIBHOTO ASHCTBHA KpaTKOBPEMEHHON
Harpy3k M OT IPOJIOJDKHUTENBHOrO NEHCTBUS MNMTENBHOH HAarpy3kd ¢ y4e€TOM COOTBETCTBYFOLOHX
3HAYeHHH JKECTKOCTHBIX XapaKTepHCTHK D - mogoOHO TOMY, KaK 5TO NMPHHATO A 3lieMeHToB 6e3
TpPELIMH.

OnpenesieHHe KPMBH3HbI JIEMEHTOB HA OCHOBE HesiMHeliHo# RedopmanyonHoil Mogean

6.2.31 TlomHyio KpHBH3HY SJIEMEHTOB Ha ydJacTkax 6e3 TpelIMH B pacTAHYTOH 30He CEYECHHA
ompezengoT 1o $opmyne (6.66), a Ha yJacTKax C TpEI(MHAMH B PAacTSAHYTOM 30HE CEYECHMA — IIO
topmyne (6.67).

3HaueHua KpUBH3H, BXOIAMUX B HopMyis! (6.66) u (6.67), ONpeAesioT U3 pellieHHs CHCTEMBI
ypaBHeHu#t (6.32) — (6.34). IIpu 3TOM, U 3NEMEHTOB C HOPMATBHBIMH TPEIHHAMHA B PacCTAHYTOH
30HE HaIpsKEHHe B apMaType, IepeceKaloleii TpeluHsl, ONpeAeNnioT no popMyie

E -¢
o, =—2-"2 (6.85)
L
1
rae Vy=l-—"7p1—, (6.86)
140,822
&y

30ech €., — OTHOCHTENbHAA NeopMauys pacTAHYTOH apMaTypsl B CEYECHHH C TPELIMHOM
cpasy nocie o6pa3oBaHusi HOPMAITBHEIX TPEIIHH;
& —oTHOCHTENBbHAs JedopMauus PacTAHYTOH apMaTyphl, NEpeceKalolledl TpelmHbl, B
paccMaTpHBacMO¥ CTaIHH pacdeTa.

Ilpu ompefeneHMH KpHBU3H OT HENPONODKMTENBHOrO HNEHCTBHA HArpyskM B pacuere
NPEMEHIOT JHarpaMMbl KpaTKOBPEMEHHOro IOedhopMHpoBaHHs OeTOHa IPH OCEBBIX CHATHH M
pacTshKeHHH, a [IPH ONpPEeAeNICHHH KPUBH3H OT NPOJOIDKATENBEHOIO ASHCTBHIS HArpy3Ku — AuUarpaMMbl
IUMTENBHOTO JedopMupoBaHHs GeTOHa C pacyeTHBIMH XapaKTEePUCTHKaMH Ui IpEENBHBIX
COCTOSIHHH BTOPOH TPYTIIBL.

JIns 4acTHEIX cirydaeB NEHCTBHS BHeEINHed Harpy3ku (M3ru0 B ABYX IUTOCKOCTAX, H3rHO B
IUIOCKOCTH OCH CHMMETPHH IIONEPEYHOIO CEUSHHsS IJMeMEHTa M T.I.) KPUBM3HBI, BXOJIAIIHE B
dopmyis! (6.66) u (6.67), OnpenenAOT M3 PEINEHUS CHCTeM ypaBHeHuit (6.32) — (6.34) c yyeroM
yxazaHuii 6.1.8 — 6.21.
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7 KoHCTpyKUmM ¢ peABapATEIbHO HANPS:KeHHOH KOMITO3HTHOIH NMoJIHMePHOli apmMaTypoH

TpeGoBanus HACTOAIIETO pasfeNa paclpOCTPaHIIOTCS Ha MIPOSKTHPOBAHHE KOHCTPYKUMH ¢
NpEABapHUTEILHO HANPAKEHHOX KOMIIO3UTHOM MOMMMEpHOM apMaTypoil Ha OCHOBE YINEPOJHBIX,
apaMHIHEBIX ¥ CTEKIIHHBIX BOJIOKOH.

7.1 IlpenBapuTenbHble HAMPAKEHHA APMATYPbI

7.1.1 [penBapuTebHbIE HANPHKEHHS apMATYPHI O 4, Cle/lyeT IPUHUMATH He Gonee:
0,5R f» - JUISL apaMUIOKOMITO3UTHOM apMaTypE;
0,65R fn - A1 YTIIEKOMIIO3UTHOH apMaTyph;

0,45R - AT CTEKIIOKOMITO3UTHO# apMaTyphL.

7.1.2 TIlpu pacyeTe nNpeJBapUTENbHO HANpPHKEHHBIX KOHCTPYKLMH ClEXyeT Y4YHMTBIBATH
CHIDKEHHE NPeABAPHTENBHBIX HAPKESHHH BCIICACTBHE NOTEPh NPEABAPHTELHOTO HAMPSXEHUS — JI0
nepenayd yCHIHi HaTsOKeHHS Ha GeTOH (nepBble NOTEpH) H NOCIe NMepeaqd yCHIHS HaTSKCHHS Ha
6€eToH (BTOpBIE TOTEPH).

Ipu HaTsHKEHHY apMaTyphl Ha YIIOPHI ClIeAyeT YIHTHIBAT:

NEPBHE [OTEPH — OT peNlakcaluM I[PEeABAPUTENBHEIX HANpsOKeHHH B apMarype, OT
TeMIIepaTypHOTo Iepenana IpH TepMU4Yeckoil 00paboTKe KOHCTPYKIHi, OT Ae)opMalMH aHKEPOB H
nedopmaruu GpopMet (YIOpOB);

BTOpHIE TOTEPH — OT YCAIKH ¥ MON3YuecTd GeTOHa.

Ilpu HaTsOHKEHHM apMaTyphl Ha OETOH CIeXyeT yUMThIBATE!

HepBBIe NOTEPH — OT AedopMaluy aHKEPOB, OT TPEHHS apMaTyphl O CTEHKH KaHAIOB;

BTOpHIE IIOTEPH — OT peNaKCalyH IPEABAPHTENBHBIX HANpSXKEHHH B apMartype, ycalkd H
nonsydect GeToHa.

7.1.3 TloTepu OT penaxcaniy HANpsKeHHH apMaTypsl AC /1 IPHHAMAIOT PABHBIMH:

IUISL CTEKIIOKOMITO3UTHOM M apaMUAOKOMIIO3UTHOMH apMaTyphl:

Ao, =020, 7.n
U1 YTIIEKOMITO3UTHOM apMaTypsl:
Aoy, = 0,150, (7.2)

B dopmynax (7.1) — (7.2) 3Hauenne O 4, CremyeT MPHHUMATE Ge3 ydeTa MoTeps.

IMpu Hamyuu Gollee TOYHBIX NaHHLIX O pellakcallidl apMaTyphl HOITycKaeTcs IPHHMMATh HHbIE
3HaueHHA MOTEPH OT PeNAKCAIUH.

7.1.4 Tlotepu Ao 2 OT TEMIIEPATYPHOTO NEpenana MNPy NpoNapyBaHUK WM 1iporpese GeToHa,
notepu ot aedopMaumu CTaIbHOK (opMEl (YmopoB) AC ,; npu HEOTHOBPEMEHHOM HATHKEHHH

apMaTypsl Ha GOpMY, TOTEPH OT Ae)OPMALMH aHKEPOB HATSXHBIX YCTpolicTe AT ;4 IpH HATSKEHHH
apMaTyphl Ha YTOpBI, IOTEPH OT TPEHHS O CTEHKH KAaHAJOB MM IIOBEPXHOCTb KOHCTPYKUIMM IIpH
HATSOKCHMH apMaTypbl Ha GETOH, MoTepH OT ycauku GeroHa A ;s npu HATSKCHHH apMaTypsl Ha

YTOpBI, MoTepu OT ycamkn GeToHa AC s NpH HATSKCHMM apMaTyphl Ha GETOH M TOTEpH OT

nomyyectn Getona AC ;¢ cnenyer ompememste mo CIT 63.13330, saMeHsis B pacueTHBIX

(B HABOP |
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3aBHCHMOCTAX 3HAYEeHHS XapaKTEpUCTHK CTanbHOM apMaTypel Ha 3HA4eHHS XapaKTepHCTHK
KOMITO3HTHOH NOJIMMEpHO# apMaTypHI.

MaxcuMansHOE 3Ha49EHHE TEMIEpaTyphl OpH NpONApHBAHAM KOHCIPYKIMH HE JOIDKHO
TIPEBHILIATE 3HAYEHHs TeMIIePaTyPhl CTEKIIOBAHUS IOJIMMEPHO# KOMIIO3HTHOMH apMaTyphl.

7.1.5 Ycnime upensaputenbHoro obxarus OeTOHa ¢ y4eTOM MEPBBIX IIOTEPb NPHHHMAIOT
PaBHEIM:

Py =D (4s -0 40) (7.3)
J

roe A 4 B O g1y, — IUIOMAND CEYEHUs. j -H IPYIIIEI CTEPXKHEH HAaNpsracMo# apMaTypel B CEYeHUH

3NIEMEHTA H MpeBapUTENHHOE HanpsHKEHHE B IpyTIe
CTepiKHeH, ¢ Y4eTOM NEPBBIX NOTEPh, ONpeenieMoe 1o dhopMyne

Ty =% ~ A%y
3J€Ch [ea Y HavalabHOC npenaapu’renbnoe HaNpsOKCHUE paCCManP[BaeMOﬁ l"pyl'll'ﬂ:l CTep)KHeﬁ

apMarypel;
A0 ;) - IONHEBIE 3HAYEHNs IEPBEIX NOTEPh IIPEABAPHTENBHONO HAPSKEHHS APMATYpEI

Aoy = ZAGM , (74
i

I — HOMep MEPBEIX [0TePb MPEABAPUTEIHHOTO HAIPSKCHAS.
Vennue B HanpsaraeMost apMaType ¢ y9€TOM IOJHBIK HOTEPh IPAHUMAIOT PABHBIM

B = Z(A/irf Tpy) (7.5)
J

rae Oy =0 g — AO‘ﬁ,(z)j ) (7.6)

A0 4,5); - TIOMHBIE 3HAYEHH I0TEPb IPEIBAPATENBHOTO HANPSKEHHAS aPMATyPH

AC 4oy =D AT, a.7)
1
37lech | — HOMEP BCEX MOTEPh NPEBAPHTEIBHOTO HANIPSKEHHS.
7.1.6 [IpenpapuTenbHEle HANPsKeHUS B GETORE Gy, HE JOMKHBI [IPEBBIIAT:
- 0,6 R, - mpu nepenade yCHIHsA IPEABAPUTENBHOTO 0GKATHA Fyjy, ONPEACISIEMOTO C y4eTOM

[IEPBEIX OTEPh;
- 0,45 Rbp - B 3KCILUTyaTaUWOHHOH CTafuy NpH ACHCTBHH YCHIIMA IPEABAapUTENBHOTO 00xaTus
P“) » OTIPENEIIEMOTO C YJETOM IOIHBIX NOTEPh, U HOPMAaTHBHOH JMTEIbHON HAarpy3KH;
- 0,6 R,,p - B 3KCIUTyaTallHOHHOH CTaluH NpH NeHCTBHM YCWIHA IIPeABAPHTEIBHOTO OOXAaTHA
P( 2)» OLIPEMIENAEMOrO ¢ YYETOM IIOJHBIX MOTEPh, M MOIHOH HOPMATHBHOH HArDY3KH.
Hanpsixenust B 6ETOHE G, ONpPeNEISIOT 10 hopmyle
Fo B epy M-y

o, = +
bp s
Ared ! red I red

(7.8)
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rae P{,, (i =1, 2) — ycwme NpenBapHTEIHLHOTO 00XKaTHA C YUETOM IIEPBBIX MM HONHBIX NIOTEPH;

M - n3rubaromuii MOMEHT OT COOTBETCTBYIOIIEH BHEIUHEH Harpy3KH, ACHCTBYIOIIHI B CTaJHMH
obxarust (Mpu mepefade yCWIMs TpeIBapUTENBHOrO o6xatus Fjy - OT Harpysku oT COGCTBEHHOTO

Beca KOHCTPYKIIHH);
Y — paccTOsIHHE OT LEHTPAa TKECTH CEUEHU IO pacCMaTpHBaeMOro BOJIOKHA.

eop — 3KCHCHTPHCHTET YCHIIHA P(l) HIH 1)(2) OTHOCHTEJIGHO IIE€HTpa TAXKECTH NPHBEAEHHOIO

TIOIICPEYHOr'0 CEYCHHSA ITICMCHTA.

7.2 Pacder 3/1eMeHTOB NpeBApHTEIbHO HANPAKEHHBIX KOHCTPYKIHHA 110 MpeebHBIM
COCTOSTHHAM NIePBOi rPyNIbI

Pacuer npenBapuTebHO HANPSXKEHHBIX KOHCTPYKIUA M0 NPOYHOCTH
Obwue nonoogicenus

7.2.1 Pacuer mnpenBapuUTeNbHO HANPSDKEHHBIX KOHCTPYKIWMEt IIDOM3BOJAT [UIS  CTa[MH
SKCILTyaTalUHH Ha JeficTBue M3rubaromux MOMEHTOR U NIONIEPEYHbIX CHJ OT BHEIHUX HArpy30K U Ui
CTaJuH IpeIBApHTEIBPHOrO O00XaTHA Ha JMCHCTBHE YCWIMH OT IpPEABAPUTEIHRHOIO HATDHKEHHA
apMaTypEI U YCHM OT BHEIIHHX HATPY30K, JEHCTBYIOIHKX B CTAIUH OGXKaTHA.

7.2.2 PacueT mo NpOYHOCTH MpeIBapUTEbHO HANPSKEHHBIX KOHCTPYKUHH NpH AeHCTBHU
H3ruGaromuX MOMEHTOB CIENYET IPOM3BOIUTD A CeYeHUH, HOPMATBHBIX K HX IPOIOMLHOM OCH.

PacueT mo IPOYHOCTH HOPMAIBHEIX CedeHHil B o6ImeM ciydae HpOH3BOIAAT HAa OCHOBE
HEMHHEHHOM nehopMalHOHHOM Moeny cornacHo 7.2.12 - 7.2.14 ..

Jlomyckaercss pacueT JKene300ETOHHBIX 3NEMEHTOB IPAMOYTONBHOTO, TaBPOBOTO H
IOBYTaBPOBOTO CEYEHMil C apMaTypol, paclONOXeHHOH y MEepPHEHAMKYIIPHLIX K IUIOCKOCTH H3ruba
rpaHed 3JIEMEHTa, NP JCHCTBHHM YCWIMK B IUIOCKOCTM CHMMETPHM HOPMANBHBIX CeYeHHi
IIPOM3BOMUTE Ha OCHOBE IPEAENBHBIX YCHIMIt cornacHo 7.2.7—7.2.11 .

7.2.3 JIna KOHCTPYKUHM, Y KOTOpPHIX HpENEIHHOE YCHIME II0 HPOYHOCTH OKAa3bIBAaeTCs
MEHBIIE NPENEILHOTO YCHWIA 10 00pa30BaHHIO TPENIHH, IIOMAAb CEYEHHs MPOAONBHON PacTAHYTOH
apMaTyphl [OJDKHAa YHOBJETBODATE pacdeTy IO INPOYHOCTH Ha JeiicTBHEe MOMEHTa OGpa3oBaHHs
TpeLnHH.

7.2.4 Pacuer npenHanpsKEHHBIX KOHCTPYKUMH B CTagumM oOXaTHs NPOM3BOIAT Kak IpH
BHELICHTPEHHOM C)KaTHH YCHJIMEM INpENBApPUTENBHOTO 003aTHA B NPEAENHEHOM COCTOSHHHM COIIACHO
7.2.9-17.2.11.

7.2.5 PacyeT mpeBapHTENbHO HANPKEHHBIX KOHCTPYKUHH IO IPOYHOCTH NPH HEHCTBHU
nonepeyHsIX Chil (pacdeT 10 HAaKINOHHBIM CEYEHHSM) H MECTHOM JICHCTBHM Harpysku (pacyeThl Ha
CMATHE H NIPOAABIIMBAHHUE) CIECAYET NPOU3BOMUTE COTNAcHo 6.1 .

7.2.6 Ilpu pacdere nIpeABapUTENHHO HANPSKEHHBIX KOHCTPYKIME IO IPOYHOCTH CleAyeT
YYHTBIBATh BO3MOXHEBIE OTKIOHEHHSA INPEABApHTENBHOTO HaNpsHKEHHA, ONPENEIIEMOTO COTIIACHO

7.1.5, myTeM yMHOXEHHA 3HaYeHHH O g (W ycunmua obxarus P;) Ans paccMaTpuBaeMoro j-ro
CTEPIKHS WJIH TPYIIBI CTEDKHER HalpATaeMoit apMaTypbl Ha KO3OGHLUMEHT } 4.

3HaueHus ko3 HIMEHTa ) 4, NPHHEMAIOT PABHBIMHU:

0,9 — npy 61aronpHUATHOM BIMUSIHUHM NIPEJBAPUTEIBHOTO HalPHKEHHUS;
1,1 — npyu HeGNAroNpHATHOM BIMSAHUH NPEIBAPUTEILHOTO HAMPSIKEHHS.
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Pacuer mnpenBapHTelbHO HANPAXKEHHLIX KOHCTPYKUMM Ha AelicTBHe H3rHOaOmMUX

MOMEHTOB B CTA[MH IKCILTYaTalHH MO NPEAENLHLIM YCHIMAM

7.2.7 Pacuer mo nmpOYHOCTH HOPMAJIBHBIX CedEHMi CleAyeT IMpOW3BOIMTE corjacHo 6.1 ¢
yuetoM 7.2.8 . Ilpu aToM, B opMynax mompasziena 6.1 o6osHadeHms muomagedi cevemms A g
CleayeT OTHOCHTE KaK K HalpsraeMo#, Tak U K HeHanpsraeMo¥ apMatype.

7.2.8 3HaveHus OTHOCHMTENbHOH AedopMalim apMaTyphl DacTAHYTOH 30HBI &£, MpH
BETYHCIEHHH 3HAYeHHd TIPaHAYHOH BBICOTHI CXaToii 30HE OeroHa &pClemyeT ONpeaeiATs o
dopmyrne
R -0y

E, ’
THe O 4 — NpeABapHTENLHOE HANMPDKEHHE B apMaType € y9€TOM BCeX IOTeph, IPHHUMaeMoe

& = (7.9

NpH 3HaueHHH ko dummenta ¥ ;=0,9.

Pacyer npenBapureisHO HANPSKEHHLIX KOHCTPYKIMII B CTaAMM HPEABAPHUTEILHOIO
o0xkaTHa

7.2.9 TIpu pacyeTe 3/IeMeHTa B CTAJHH NPENBApPHUTENLHOrO 00XKaTHs YCHIINE B HaNpsAraeMoi
apMaType BBOOUTCS B PacdeT KaK BHEIMHSA IIPOJOJbHAs CIIA, pPaBHAs
N,=0,-4,, (7.10)
roe A4 p — IUIOIIAJb CEYEHHs HANPAraeMoi apMaTypsl;
O ;, — IPe/IBAPHTENBHEIE HAIPSXKEHHSA C YIETOM TIEPBBIX MOTEPh M Ko3bdunuenta yp=1,1.

7.2.10 Pacyer mo mpOYHOCTH KOHCTPYKHHE IpPAMOYTOJNBHOTO CEYCHHA B CTaIHH
[pEeIBAPHTENLHOTO 00KaTHA ClleyeT NPOH3BOIUTH U3 YCIOBHS

Np-epSRb-b-x(ho—O,Sx) R (7.11)

Tie e, — pacCTOAHKE OT TOYKH NPHUIOXEHHS NPOJONLHOH CHIBI N, C y4eToM BIIHMSHHA

mrubatomero  MoMenta A OT  BHEIDHe#d  Harpyskd, JeHCTBYIOmIEK B  CTamuH
M3rOTOBNEHHS  (coOCTBEHHas ~ Macca  JlEMEHTa), M0  HEHTpa  THKECTM  CedYeHMA
HEeHanpsAraeMoH apMaTyphl PacTAHYTOH WM HauMeHee CxaTolf (IIpH ITOJHOCTBIO CKATOM CEYCHHHM
3NIEMEHTa) OT 3THX ycHIui (pucyHok 9), onpenensgeMoe hopmyie

M
ep =y +0,5h-at -, (7.12)
p
€0p — paCCTOAHHKE OT TOYKH NNPHUIIOKECHUA CHIIBI N P J0 HEHTpa TAXKECTH CCUCHUS IJIEMCHTA;

R, —pacueTHoe compoTHBICHHEe O€TOHa CXaTHIO, MPHHHMAaeMOE€ N0 JHHEHHOM

HMHTEPIONALMA Kak il 3 KJacca 6eToHa o TIPOYHOCTH Ha CKaTHe,
HHCIICHHO PaBHOE NEPEJATOYHOH POYHOCTH GeToHa Ry, .

BricoTy cxaTtol 30HbI GETOHA ONPEAEIIOT B 3aBHCUMOCTH OT 3Ha4eHHUs & p , BEIUMCIIEMOTO 110
dopmyne (6.1):
X
a)upu &= % <&, (pucyHnok 9) no popmyie
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_ Np +Rf A,

X
R,b °

(7.13)

6) npu éz-h%>§R - mo dopmyne

N, +R, -4, - 1Fr
1-&

x= . 14
e 2R, -4, (7.14)
b
hy(1+&5)

Ry

[ ————— R4, A

A

s
b

Pucynox 9 — Cxema ycnnuii M 3Mi0pa HaNpsbkeHuii B cedeHAH, HOPMANLHOM K NPOXGILHOM ocH
H3rubaemoii mpeABapHTeIbHO HATIPIKEHHOH KOHCTPYKIMH NPH €€ pacdeTe M0 IPOIHOCTH B
CTagMu o0kaTHA

7.2.11 Pacuer mo HpOYHOCTH 3JIEMEHTOB TABPOBOTO M BYTABPOBOTO CEYCHWH B CTaiUM
NpEABAPATEIHHOTO 00XKaTHs MPOM3BOAAT B 3aBHCHMOCTH OT TIOJIOXKEHAs rPaHUIbl CKaToi 30HEL
a) eclId rpaHuIla CKaTOH 30HEI MPOXOMHUT B MOJIKE (PHCYHOK 2a), T.€. CODIIOAAETCS YCIOBHE

/ol
N,<R,-b,-h,-R,-4,, (7.15)
TO PacyeT NPOU3BOAAT KaK Ul NMPSAMOYTOJIBHOTO CEYEHHS IIHPHHOMH b'f coryacHo 7.2.10 ;

6) ecnu rpaHuila cXaroi 30HBI MPOXOmuT B pefpe (pucyHOK 26), T.e. ycioBHe (7.15) He
cobioaaeTcs, TO pacyer NPON3BOJAT U3 YCIOBHS
N,-e, <R,-b-x(h—0,5x)+R, (b} —b)- hj(h, —0,5h}), (7.16)

roe ep=eop+2'f__—;
N
V4
€, —eM. 7.2.10;
Z; — PacCTOSHHE OT LIHTPA TSKECTH CEUEHMs JIEMEHTA JI0 PacTAHYTOH (HauMeHee CKatoil)

HEHAnpAracMol apMaTyphbL.
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BEICOTY CXaToif 30HEI ONIPEAEILIIOT N0 hopMyIam:

a)npu &= % <&r (&p —BrruncAeTCs 1o dopMyie (6.1))

/ /
N, +R,- A, R, (b} —d)h,

x= R, b ; (7.17)
6)npné=%>ék
N,+R, A, i*? —R,(b}, ~b)H,
x= 2R, 4, . (7.18)
R, -b+—L 1
hy(1+&5)

Pacuer o NpoYHOCTH HOPMAJIbLHLIX CeUeHHH Ha OCHOBE HeJMHeiliHo# nedopmannoHHoM
MOJETH

7.2.12 Tlpu pacuyere IO HPOYHOCTH Ha OCHOBE HENHHeHHOH aedhopMalMOHHOM MoaemH
ycunus H AeopMaliu B CEYCHHMH, HOPMAJlbHOM K IIPOJONBHOM OCH 3JIEMEHTa, ONMpEeAeNioT Ha
OCHOBE ITOJIOXKEHHUH, NpuBefeHHEIX B 6.1.15-6.1.16.

7.2.13 Pacuer HOpMANBHBIX CEYEHHH IO NMPOYHOCTH B oOmeM caydae (cM. pucyHok 10)
HPOU3BOIAT C HCIIOIb30BAHHEM:

- ypaBHEHM#l paBHOBeCHs BHEIIHHX CHI M BHYTPCHHHX YCHJMIi B HOPMAJbHOM CEYEHHH

KOHCTPYKLIUH:

M, =30, Ay 2y + 2.0, Ay -Zp+> 0,45 Z s (7.19)
1 1 ]
M, =30, Ay 2y, +2.0,A;-Zo+Y 0,-A;-Z,; (7.20)
i ] i
N=30,-4,+>.0,-4d;+>.0,-4,; (7.21)
] ! []

YPaBHEHHH, ONPENENAIOMMX pacnpenencHue aehopManuii OT AefiCTBHS BHEIIHel HATPY3KH 1O
CEUCHHIO JJIEMEHTa

1 1
&y =& +— Zy, +—- Zy,; (7.22)
r, r,
1 Z 1
gﬁ—€°+r_ +—Zg; (7.23)
8 r,
= L VA ! Z
3ﬁ—50+‘r—‘ m"‘r_' s (7.24)
x ¥y
3aBUCHMOCTEH, CBA3BIBAIOIINX HAIIPS)KCHUA U OTHOCHTENbHEIE AedopMaLmu:
- GeToHa
Ubl' = Eb 'Vbi 'Sb‘-; (7.25)
- HEHanpsAracMoH apMartypsl
35
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o) =E, ¢, (7.26)

- HanparaeMo# apMaTypsl
op=E; (e;+¢y). (7.27)

Q)

\UK“M

Pucynox 10 — Pacuernas cxeMa HOPMJILHOTO CEYEHHS NPEABAPHTENEHO HANPKEHHOTO
AeNne306eTOHHOTO 3eEMEHTa

B ypasuenusix (7.19) — (7.27) :
Ap, Zpi, Zpi, O —Mmomiazb,  KOOPAMHATHL —LEHTpa TAKECTH i-r0  CTEpXXHA  HampsraeMo#
apMaTypsl H HAIIPSDKEHHE B HEM;

£, —oTHOCHTeNbHas  fedopMammss  /-TO  CTEpXHS  HANpAraeMod  apMarypsl
OT AefiCTBHA BHEINHEH Harpy3Ku;
€, —OTHOCHTeNbHas pAepOpMallii MPEABAPUTENHOIO  HANPKEHHS — apMatypsl,
OTIPEIETIAEMOT O c y4eTroM TOTEPh TIpEABAPUTEITEHOTO
HanpsyKEHUS, OTBEYAIOLUX pacCMaTpHBAaEMOH pacyeTHOM cTamuy;
E i — MOJIYJTb YIIPYTOCTH i-r0 CTEPIKHS HANPATaeMOH apMaTypel;
OCTaJIbHEIE TapaMeTpE! — cM. 6.1.16.

7.2.14 Pacuer HOPMAIBHBIX CEYEHMI 3JIEMEHTOB MO IPOYHOCTH IIPOM3BOIAT M3 YCIIOBHIA,
npuBeacHHBIX B 6.1.16 .
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7.3 Pacder unpexBapuTEIbHO HaNpSUKeHHbIX KOHCTPYKLIMH KOHCTpYyKIuil mo
npefelbHbLIM COCTOSHHAM BTOPOH Ipynnbl

Obwue nonoxcenusn

7.3.1 PacyeTsl o mpefieNbHEIM COCTOSIHHAM BTOPOM IDYIIIIEI BKITIOYAIOT B cel:
- pacueT 1o 00pa30BaHHIO TPEINHH;
- pacyer N0 PacKphITHIO TPEINUH;
- pacyer 1o neopMaiyaM.

7.3.2 Ilpu pacdere mo o6pazoBaHMIO TPELIHMH B LIENAX MX HEAOMYILICHHS KOddbummeHt
HaJIeXXHOCTH IO Harpyske cielyeT NpWHMMAaTh KaK IIpH pacyere nmo npouHocTH (y/> 1,0). Ilpu
pacyere IO pPacKpHITHIO TPEIMH H mo jAedopMaumaM (BKIOYas BCIOMOTATE/BHBIH pacyeT II0
ofbpa3oBaHmi0 TpemuH) KO3((HMIMEHT HAaJEKHOCTH IO HArpyske cleAyeT NPHHHMATh pPaBHBIM
= 1,0.

7.3.3 Pacuer u3rubaeMEIX HpEIBAPUTENLHO HANPHKEHHBIX 3E€MEHTOB MO IpeEIbHBIM
COCTOSHHAAM BTOPOH IPYNISI NPOM3BOIAT Kak IPH BHEUEHTPEHHOM CXXaTHH Ha COBMECTHOE NeHCTBHE
YCHIMA OT BHeIUHeH Harpysku M ¥ NPOJONBHOH CHIBI N,, PaBHOH YCHIMIO NpefBapHTENBHOIO

obxatua P.

Pacyer NpeABAPHTE/IBHO HANPAXKCHHBIX KOHCprKI.IHi’I no 06pa3OBaHHI{) H PaCKpbITHIO
TPeImHH

7.3.4 Pacuer mnpeIBapHTENHbHO HANpPSXKEHHBIX H3rH0aeMBIX KOHCTPYKIMH 110 DPaCKPHITHIO
TPEIIHH NPOU3BOJAT HCXOAA M3 OOIIMX ITONOXEHHH, yKa3aHHBIX B 6.2 ¥ JONONHHUTENBHBIX YKa3aHHUi
73.5-739.

Onpene.rlelme MOMEHTA oﬁpasonamm TpemMH, HOPMAJbHLIX K IlpOJIOJ]l:HOﬁ OCH
KOHCTPYKIHH

7.3.5 Uzrubarommit MoMeHT M, pH 0Opa3oBaHUH TPEIMH B OOIIEM Cllydae ONpEeAeNAetcs

o necdhopMaiHoHHo# MoJenH cornacHo 7.3.9. Jlonmyckaetcs Ajig MPOCTHIX cedeHHH (IPpAMOYTOIBEHOrO

H TaBPOBOTO CEYECHHMH ¢ apMaTypoii, pacHoJIoKeHHO#H y BepxHelt M HIDKHel rpaneli cedeHus, ¢ IOIKOH
B CXKaTOM 30He) OIIpe/ieNINTE MOMEHT TpeIMHHOooOpazoBanus cornacHo 7.3.6 .

7.3.6 Moment ofpasopaHHd TpEIDMH [pPEIBapHTENbHO HANpPSHKEHHBIX H3THOaeMBIX

3JIEMEHTOB C YYE€TOM HEYNPYTHX Aedopmaimii pacTAHYTOro G€TOHA CIEIyeT ONpeneNsTh o Gopmylie

M c = Rbr,ser 'Wp/ +P -e,,p (728)

Cri
rae Wy —MOMEHT CONpPOTHBIIEHHS NPHBENSHHOTO CEUeHUs MJis KpaHHEro pacTAHyTOTO BOJIOKHA C
Y4€eTOM nosioxeHui 6.2.10;

€ap =Cop+1 - PACCTOSIHHE OT TOUKU OPHIOXKEHHS YCHJIHS NpeIBapuTensHoro obxarus P go

SIPOBOH TOYKH, Haubolee yAaTeHHOH oT pacTsHyTOH 30HE],
TpelHo06pa3oBaHie KOTOPOH ITpoBepsaeTCs;

€y, — TO K€ JIO IEHTPA TDKECTH IPHBENEHHOrO CEYEHHU,

F — pacCTOdHHE OT LICHTPA TAXKCCTH IIPABCACHHOTO CEIEHHUS 10 ﬂleOBOff'I TOYKH

- (7.29)

Ared
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B ¢dopmyre (7.28) 3Hax «Imoc» MPUHAMAIOT, KOT/ia HANPaBJIeHHs BPAlEHHs] MOMEHTOB P -e,,

M BHeIIHero wusrubaiolmero MoMeHTa A NPOTHBONONOXHEI, (MHMHYC» — KOTZA HanpaBlIeHHA
COBMAaJAIOT.

3nauenus W,y ¥ Ared ONPENCIAIOT COTNIACHO 6.2 .

Jlns npsIMOYTONBHBIX CEYEHHH U TABPOBBIX CEYEHHIi C MONKOMH, PaCNONOKECHHOH B CXKATOH 30HE,
3HaueHne Wy Npu AeHCTBHM MOMEHTa B IIMOCKOCTH OCH CHMMETPHH HOITYCKacTCsA ONMpeAeNAThH 1o
tdopmyne (6.47).

7.3.7 VYcumue Ngc npu o0pa3soBaHMH TpeIIHH B LEHTPAIBHO PacTAHYTHIX JIEMEHTaX
omnpeensoT 1o hopmyne (6.54).

7.3.8 MomeHT 06pazoBaHHs TpeIMH Ha OCHOBE HENWHEHHOH nedopMalMOHHONW MoIenH
ONpeAeNAIOT HCXOIs M3 TIOJI0XKEHUH, NPUBEJEHHBIX B 7.2.12 — 7.2.14, HO ¢ y4eToM paboTEl 6eToHa B
pacTAHYTOM 30HE HOPMAIBHOIO CEYEHMA, OINpelesiseMOd JUArpaMMON COCTOSHHS PpPacTAHYTOTO
6etona cornmacao CIT 63.13330. PacyeTHsle XapaKTepPHCTHKH MaTE€pHANOB CleAyeT NIPHHHMATh I
NPENENBLHEIX COCTOSHMH BTOPOH IPyTIIEL

3Hayenue M,,c ONpeNeISIOT U3 PEIICHHUA CUCTEMbI YPaBHEHHIA, NPUBEAEHHBIX B 7.2.12 — 7.2.14,
HpUHUMas OTHOCHTENBHYIO AedopMaluio 6ETOHa £ymax Y PACTAHYTOH IpaHH 3JIEMEHTa OT NEHCTBHA
BHEINHeH Harpy3Ku, paBHOM IpeneNbHOMY 3HAUEHHIO OTHOCHTENBHOM nedopmamum Getona mpw
PacTSHKEHHH Euruir, OTIpeaesieMoMy cornacHo CIT 63.13330.

Pacuer IMHPHHLI PACKPLITHA TPEMHH, HOPMAJIbHBIX K llpOllOJll:HOﬁ OCH KOHCTPYKIHH

7.3.9 IllupuHy pacKphITHS HOPMAJBHBIX TPEIUHH CIEAYeT onpeneysTs no dopmyne (6.55), B
KOTOpO# 3HAYEHHE HanpskeHWH O, B pPacTAHYTOH apmaType HM3rH6aeMBIX NpeIABAPHTENBHO
HaNpsDKEHHBIX IEMEHTOB OT BHEIIHEH HArpy3KH ONPEAENAIOT o dopMmyne

M » (hy—-y.) N »

o, = - Q R .30
! I, y 1l (7.30)

red

rae l,pq,Areq>Y. —MOMEHT  HHEPLUHH, IUIOIANb  MPHBEJEHHOrO  MONEPEYHOro  CEYEHHs
JJIEMEHTa H paccTosHHe OT Haubonee CXAaroro BoOJOKHA MO LIEHTpa
TDKECTH NIPUBENEHHOTO CeueHHs, onpeaenieMsie c y4eToM
IUIOINAMH CEYCHHA TONBKO CXarToi 30HBI GETOHA, MIOIANCH CEHeHHS PacTAHYTOH
apMaTypsl coriiacHo 6.2.26;
N, — ycunve npensaputenbHoro o6xarus (cM. 7.3.3 );

M, — uarnbarompit MOMEHT ot BHeINHeH Harpy3xu u yCHIHA

P
NpeABapUTENILHOrO 00XaTHsl, ONpeAeieMbiii o GopMyIe

M,=M=%N,-e,,, (7.31)

37ech €y, — PacCTOAHHE OT TOUKH MPHUIOKEHHS YCHIHS MpeBapUTENbHOrO obxkars N, no

IIEHTpa TAKECTH IPHBEACHHOTO CEUEHHS.
3nak «MHHYC» B GopMyrne (7.24) NpUHUMAIOT, KOTAa HAIIPaB/ICHUSA BpamleHui MOMEHTOB M H

N P’ € p HE COBIIAOAIOT, H «ILUIOC» — KOrjia CoBIagaroT.

OITyCKaeTCs HaNpKEHHE O ; OLpeAeNsTh 110 hopMyne
1Ty p s oup PMy.
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_ M—Np -(z—efp)
z-Af

Oy , (7.32)
TAe Z — PacCTOSHHE OT LIEHTpa TSHKECTH apMaTyphl, PACIIOJIOKEHHOM! B paCTAHYTOHN 30HE CEUSHHUA, IO
TOYKHU NPHIIOKEHHS PABHOJACHCTBYIOMER YCHIHE B CKAaTOR 30HE 3JIEMEHTa;

€ 4, — PacCTOSHME OT HEHTPA TKECTH TOH HKe apMaTyphl 10 TOUKH MPHJIOXKEHHS yCHHA Ny
IIJIH JJIEMCHTOB IPAMOYTOJIBHOIO IMONEPEYHOr0 CCYCHHA S3HAYCHHE Z onpeaensr T no
dopmyne

z =h -"TN : (7.33)

rae Xy — BBICOTA CXaTOH 30HEIL, oOmpenenseMas cornacHo 6.2.27 ¢ yderom [SHCTBHA YCHMIHA

NIpeABapUTENLEHOrO 06xaTHs Np.
Jns 3NeMEeHTOB HpSMOYTOJBHOTO, TABPOBOrO (C NOJIKOH B CXaroif 30He) M IOBYTABPOBOTO
TIONIEpEeYHEIX CEUeHNI 3HaYeHHE Z IOIMyCKaeTCs MpHHUMAaTh paBHbmM 0, 7/, .

3HauenHs HanpskeHud O ., onpefenseMble nmo ¢opmynam (7.30), (7.32), He NOMKHEI

npessmats (R, ., —04).

Pacder npeaBapuTebHO HANPSKEHHBIX KOHCTPYKIMIA o Aedpopmanmsam

7.3.10 Pacuer mnpemBapHTENBHO HANpKEHHBIX JJNEMEHTOB No pAedopMalmmsM —cleqyeT
IIPOM3BOJHTE cornacHo 6.2.18 — 6.2.30 u ¢ yuetom 7.3.11 — 7.3.13.
7.3.11 TlomHyro KpMBH3HY u3rubaeMbIX NPENBapHTEIbHO HANPDKEHHBIX 3JIEMEHTOB JUIA

1 1
BBIYMCIIEHHA HX NMpPOrHOOB ONpenen oT no 6.2.23, mpu 3TOM 3HAYEHUSA KPUBH3H (— s |—| H
Fh \"/3

1
[—) B (opMmynax (6.66), (6.67) ompememsmor mo 7.3.12 ¢ y4eToM yCHIMA TpEeABAPHTEILHOTO
"3

0o0XaTHA.
Ilpu omnpemeneHuH KPUBH3HBI HOIMYCKAETCA YUYMTHIBATL BIMAHHE AedopMauuii ycamku H
IIOJI3y4eCTH OETOHA B CTAHHU [IPeBapHTEILHOIO 00XKaTHS.

1 .
7.3.12 KpupusHy u3rn0aeMbIx IpEOBapHTEIBHO HalpSKEHHBIX 3]IEMEHTOB — OT JAeHCTRHS
r

COOTBETCTBYIOINHX HArpy30K ONPEIEIsIoT 1o hopmMyIe
1_ M-N " €op
PR
rae M- u3rubaomuit MOMEHT OT BHEINHEH HArpy3KH ;
N, H €, —ycHiHe [pelBapUTENEHOTO O0XATHA H €ro SKCUEHTPHCHTET —OTHOCHTEIBHO

(7.34)

LIEHTPa TAXKECTH NPHBEAECHHOIO IIOIIEPEYHOTO CEYEHHS MIEMEHTa,

D — y3rubuas JKECTKOCTD TIPHBEJCHHOTO MONIEPEYHOTO CeueHMUs JJIeMEeHTa,
ompefenseMas Mo 6.2 Kak ISl BHELECHTPEHHO CXXATOTO YCHIIHEM IIPENBAPUTENLHOIO
of>xaTHd SNeMEHTa ¢ y4eToM M3rubaromero MOMEHTa OT BHEIIHEH HarpyskH (PHCYHOK
11).
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a 6
&p ok b,red
N, /
Ab N ©
~ RZ
N
< N _ L
1

S| = m K

A / O-f=€fn)Ef}’ed
a
o2
I — ypoBeHB IIEHTpa TSKECTH NPUBEAEHHOro 63 ydJeTa pacTAHYyTOM 30HE GETOHA IONEPEYHOro
CeUeHHA

Pucynox 12 — TlpuBeaeHHoOe NonepeMHoe ceveHHE (@) B CXeMa HANPHKEHHO-
AehopMHPOBAHHOr0 COCTOMHHA M3rnGaeMoii MPeBAPUTEILHO HANPSKEHHOH KOHCTPYKIHH ¢
TpemHHaMH (6) NPH ee pacueTe Mo Aepopmannam

7.3.13 KpuBu3Hy un3ruGaeMsIX MpEOBAPUTENBHO HANPSIKEHHBIX 3IE€MEHTOB IOIYCKaeTcs
onpenenaTs o hopMyie
1 M-N_ -z
—= —- , (7.35)
r Ef.m,-Af-z(ho—xN)

rae z p — PacCTOAHUE OT TOYKH IIPHJIOKCHHUA YCHIUA IIPSIBAPHTEIEHOIO obXaTHs O TOYKH

NIPHIIOKEHHUS PABHOACHCTBYIOIIEH yCHIIMH B CKATOH 30HE,;
Z — pacCTOSHHE OT LEHTpa TKECTH pAacTAHYTOM apMaTypel 1O TOYKH MPHUIOKEHHUS
PaBHOAEHCTBYIOMEH YCHIHH B C)KATOM 30HE;
Xp — BBICOTA C2KaTO# 30HEI C Y4€TOM BIIMAHHA NPEABAPHTENBHOTO O0KaTHS.
BricoTy cxaTo#f 30HBE! ONpeNelsIoT KaK Ul M3rubaeMbIX 3JeMEHTOB 6e3 IpemBapHUTEILHOTO

N
HaNpsDKEHHUS apMAaTYPhI COMNAcHo 6.2.27 ¢ yMHOXKEHHEM 3HauYeHus M, Ha | +M—P-z .
p

3HageHusa z, H z JIOMYyCKAaeTCA OIIPEACIATh, IPHHHMAasA PACCTOSHHUE OT TOUKH ITPHIIOKCHHA

V4
PAaBHOZEHCTBYIONIEH YCHIHH B CXaTo# 30He 10 HauboJiee C)KaToro BONOKHA ceyeHus paBHbM 0,34, .
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OnpeaesieHHe KPHBH3HBI MNpPEIBAPHTEIBHO HANPsKEHHbIX KOHCTPYKUOMH Ha OCHOBe
HeJHHeHHOH NedopMalHOHHOH MOJeTH

7.3.14 TlonHyro XpHBH3HY H3rHOaeMbIX IpEIBApUTENbHO HANPAKCHHBIX 3IE€MEHTOB Ha
yyacTkax Ge3 TpeluMH B PacISHYTOM 30He CedeHHd CIEAYeT omnperensTs 1o dopmyne (6.66), a Ha
y4JacTKax ¢ TpEIIHHAMH B PaCTAHYTOU 30HE cedeHus — o dhopmyne (6.67).

3HaueHNsA KPUBM3H, BXOIAIIHX B GhopMyns! (6.66) u (6.67), ONpefesIoT U3 PEMEHMA CUCTEMEL
ypaBuenuil (7.19) — (7.27). Ilpu 5TOM JJIA 3JIEMEHTOB ¢ HOpPMAaNbHBIMH TPEIDMHAMH B PacTAHYTOH
30HE HalpsUKeHWe B HanpsaraeMol apMaTtype, IepeceKatomeli TpeUHEL, ONpeAeNsIoT no GopMyrne

_ & E
Gﬁ— —'+8fp,- el A (736)
Y5
a B HEHalpATaeMoH apMarype
E .e
oc,=—21-1L (7.37)
Yy
_ 1
rze Vi = PN (7.38)
1+0,8- S0
0

30€Ch & ;). — OTHOCHTENBHAA NedopMamus pacTAHYTOH apMaTyphl B CEUCHHH C TDPEIUMHOH OT
IelicTBYs BHEIIHEH HArpy3KH cpasy nmocie 06pa3oBaHHs TPELIHHE;
€ () — YCDEIHEHHBIE OTHOCHTENHHbIE nedbopmaruu pacTsHyTOM apMaTypel,
HepeceKarome TpelHbl, B pacCMaTpHBAEMOM CTAIUH;
€ ,; — OTHOCHTENBHas AedopMaIys NPEIBaPHTENBHOTO HAPAKCHHAA apMATyPEL.
Ilpu onpeneneHHH KPUBA3HEI OT HENPOMOJDKUTENBHOTO AeHCTBUS HATPY3KH B PacdeTe CIEAYET
NPUMEHSTDH JHArPaMMEI KpaTKOBPEMEHHOTO HeOpMHUPOBAHUS CKATOTO M PACTAHYTOro OEToHa, a IIpH

OIIPEZCIICHUH KPUBHM3HB! OT NPOJOJDKHTENBHOTO ACHCIBHSA HArpy3KM — AMarpaMMbl JUIHTEIBHOTO
nehopMHupoBanus OeTOHA C PAaCYETHHIMH XaPAKTEPHCTHKaMH AN MpeNelbHBIX COCTOSHHH BTODOH

TPYTIIEL

8 KoHcTpyKTHBHEIE TpeOOBaHHS

8.1 TpeGoBanHs K reoMeTpPHYECKHM pasMepam

8.1.1 T'eoMerpuueckue pa3Mepel KOHCTPYKIHMI JODKHEI OBITB HE MEHEe 3Ha4eHHH,
obecrieunBaromuX:
- BO3MO)XHOCTb pa3MeINeHHs apMaTypEl, aHKEPOBKY U COBMECTHO# paGoThl ¢ 6eTOHOM;
- OrpaHHYCHAE TAOKOCTH CXKATBHIX JJIEMEHTOB;
- TpeGyeMsle noKasareld KadecTsa GetoHa B koHCTpykumHu o I'OCT 13015 1 CIT 70.13330.

srasoP |
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8.1.2 PasMeps! ceueHH# BHELEHTPEHHO CXATHIX 3IEMEHTOB H KOHCTPYKIHH ¢ KOMIIO3HTHOM
[ONMMEPHOH apMaTypoll s oOecrmedeHHs MX XECTKOCTH PEKOMEHIYETCS NPMHHMATh TaKUMH,

I
YTOGH MX THGKOCT — B MOGOM HANIPABICHHH HE PEBbIIANA:
i

200 — 1 3neMeHTOB KOHCTPYKITHIA;
120 — nns KONOHH, ABJIAIOLIMXCA SIEMEHTAMH 3JIaHHIA.

8.2 TpeGoBaHHa K apMHPOBAHHIO
3awumnuiii cnoii 6emona

8.2.1 3ammTHbL cn0if GeTOHA NOJDKEH 06ECIeUHBATD:
- COBMECTHYIO paboTy apMaTyphI ¢ 6eTOHOM;
- aHKEpOBKY apMaTyphl B OETOHE M BO3MOXKHOCTb YCTPOHCTBA CTBIKOB apMaTypHBIX
3JIEMEHTOB;
~ OCHECTOHKOCTb KOHCTPYKLHH.

8.2.2 TommuHy 3ammTHOro cios 6eToHa paboueii apMaTyphl clieqyeT NPUHAMATL He MeHee 20

MM — 11 cOOPHBIX KOHCTPYKIIME i He MeHee 25 MM — IUI MOHOJIMTHBIX KOHCTPYKLIHH.

1t KOHCTPYKTHBHOM apMaTypbl MAHAMAJIbHBIE 3HAYEHHs TOJINMHEI 3alUTHOrO cios GeToHa
NPUHUMAIOT Ha 5 MM MeHbIIIe 10 CpaBHEHMIO ¢ TpeOyeMbIMu Mt pabodeit apMaTypbl.

Bo Bcex ciy9asx TONIMHY 3aUIMTHOrO CJosi O€TOHA clieflyeT NpUHMMATh HE MeHee JHaMeTpa
CTEpXKHSA apMaTyphl.

8.2.3 B anemeHTax ¢ HanpsraeMmoil IPONONBHOM apMaTypoif, HararmBaemoH Ha GeToH
pacrosyiaraeMoii B KaHaJlaX, PacCTOSIHHE OT MOBEPXHOCTH 3JIEMEHTa A0 MOBEPXHOCTH KaHalla CleqyeT
NpUHKUMaThL He MeHee 40 MM M He MeHee IUMPUHEI (IMaMeTpa) KaHaua, a X0 GOKOBBIX rpaHed — He
MeHee MONOBHHEI BEICOTHI (AMaMeTpa) KaHaua. IIpu pacmonoxeHHH HanparacMoil apMaTypsl B nasax
CeueHHs BJiEMEHTa TOMIOHHY 3alliTHOrO cios OeroHa, oOpasyeMoro mnoCieXyIOmHM
TOPKPETHPOBAHMEM HIIM MHBIM CIIOCOGOM, CIEAYeT NPUHAMATh He MeHee 25 MM.

Munumanvrele paccmosnus Mexncoy CIMepiHCHAMU apmamypol

8.2.4 MuHuMaNbHEIE PaCCTOAHHA B CBETY MEXIY CTEPXHAMH apMaTyphi CllefyeT NIPUHAMATh
TaKMMH, 4YTOOBI obecleyuBaTh COBMECTHYI0O paboTy apMaTypel ¢ O€TOHOM H KadeCTBEHHOE
H3TOTOBJICHHE KOHCTPYKIMH, CBA3aHHOE ¢ YKIIAAKOH H YINOTHEHHEM OESTOHHOM CMECH, HO HE MEHee
Hau6oNbIIEro MMaMeTpa CTEPXKH, a TAIOKEe HE MEHee:

25 MM — IpH TOPH3OHTAIBHOM HJIM HAKJIOHHOM MOJIOKEHHH CTepXHEH NpH GeTOHMPOBAaHHH —
JUIs HYDKHEH apMaTyphl, paciooKeHHOMH B OIFH MIH J(Ba PAIa;

30 MM — TO XKe, 1 BepXHEH apMaTypHI;

50 MM — TO Ke, IpH pacHOJIOXKEHHM HIDKHEH apMatypel Oonee deM B JABa psana (Kpome
CTEp)XHEH MBYX HIDKHHX PSOOB), a TAKKe NPH BEPTHKAIHLHOM IONOXKECHUH CTEpXHEH IIpH
6eToHHpOBaHMH.

IpH cTeCHEHHBIX YCNOBHSX HOIYCKAaeTCs pacroliaraTh CTEPXKHH IPyNnamH — ImydkamH (6e3
3a3opa MeXxay HAMH). IIpH 3TOM paccTosiHus B CBETY MEXAY IMy4KaMH JOIDKHEI GBITH TaloKe He MEHee
NpPHBENCHHOTO JHaMeTpa CTEpXHS, SKBHBAJICHTHOTO MO IUIOMAJH CEYCHH ITyYKa apMaTyphbl,

n
2
NPHHAMaEMOTo paBHbM & fured = z dg;,rne d 4 — MAMETP OJHOTO CTEPXKHSA B IydKE, 7 — YACHO
i

CTEpXHEH B ITyUKe.
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IIpooonvroe apmuposanue

8.2.5 Ilnomaxs ceyeHHs MPONONLHOH paCTAHYTOM apMaTypel, B NPOLEHTaX OT IUIOLIaH
cedeHns 6eToHa, paBHOM IMPOM3BEAEHUIO IMMPHHE! NPAMOYTOILHOIO ceyeHus MO0 UWIMPUHEI pebpa
4,
b-h,

TaBPOBOIO (IBYTABPOBOIO) CEYeHHs Ha paGodyio BEICOTY CEUEHMSA, L, = 100, %, cnemyer

R
NpHHMMATh HE MeHee, yeM 26— (rme R »— HopmatuBHas npounocts AKII Ha pactsxenue, R, —
S
cpeaHsa IpoYHOCTh 6€TOHA Ha pacTshKEHHE) H He MEHee:
0,13 % —B m3rubaeMbIX, BHELECHTPEHHO DACTAHYTHIX 3JIEMEHTaX M BHEIEHTPEHHO CIKATHIX

3JIeMEHTax IpH ru6KocTH l—(_) <17 (ans NpsAMOYTONBHEIX CeUeHHUIt % <S);
1
0,33 % — BO BHELEHTPEHHO CXKATHIX 3E€MEHTaX NP THOKOCTH l—‘_’ =87 (mna mpsAMOYTOJBHBIX
]

ceyeHu i % >25),;

JUIA [POMEXYTOUHBIX 3HAauyeHHHM THOKOCTH OSJEMEHTOB 3HAadYEeHHE |5 ONPENeNAIoT 110
HHTEPHOJISLMH.

B aneMeHTax ¢ mpoAoIBEHOM apMaTypoili, pacIOJIOXKEHHOH PaBROMEPHO IO KOHTYPY CE4EHHA, a
TAlOKE B HEHTPANbHO PAaCTAHYTHIX SJIEMEHTaX MHHHMANGHYIO IUIOIANb CEYCHHMA BCel NpOdOJIBHOH
apMaTypHl ClIeAyeT NPpUHUMATh BABOE 60Mbmiel yKka3aHHBIX BbIIE 3HAUYEHUH M OTHOCHTDH €€ K NOJHO#
ILTOINaH cedeHus 6eToHa.

8.2.6 B nuHeHHBIX KOHCTPYKUHAX H IUMTaX HauOoNbIOMe pacCTOAHHS MEXHY OCAMH
CTepxHeit mpoJoNbHOM apMaTypsl, obecneunBatomue >¢dexTuBHOE BOBREUeHHE B paboTy OeroHa,
paBHOMEpPHOE pacHpeeeHHEe HanpsokeHH 1 aedopMannii, noinkHbI ObITh He Gonee:

B GamKkax H IUIMTaX:

200 MM — nIpM BEICOTE TTONIEpedHOro cedeHns 4 < 150 MM;

1,5 72 1 300 MM — ITpH BBICOTE MOIIEPEYHOTO CedeHus /2 > 150 Mm;

B KOJIOHHAX:

400 MM — B HanpaBJIeHHH, IEPIICHAUKYISPHOM K ILTOCKOCTH M3ruba;

500 MM — B HanpaBIeHUH TLUIOCKOCTH U3rKGa.

B cTeHax paccTOsHHA MEXAY CTEPXKHAMU BepTHKaIBHOH apMaTyphl IPUHUMAIOT He Gonee 2 f 1
300 MM (f — TONIIKMHA CTEHEI), @ FOPU30HTAIBHOM — He Gonee 300 mMM.

8.2.7 B Gankax [0 ONOPHI CIEAYET AOBOAUTH CTEPXHH MPOJONBHOM paboueil apMaTyphl ¢
IUIOINAABIO CEYEHHA He MeHee /2 IUIoINanM cedyeHHA CTep)KHElH B IpoNeTe M He MeHee JBYX
CTepXHEH.

B mmMrax no omopsl ciaeoyeT NOBOAMTE CTEpXXKHM INpojoibHO# pabodgeit apmaTypsl Ha 1M
IIMPHHEL IUATHI ¢ IUIOMAABI0 CeUeHs He MeHee 1/3 mnoimany ceueHus cTepXxHel Ha | M IMHpHHEL
TUIATEL B IIPOJIETE.

Ilonepeunoe apmuposarnue

8.2.8 IlomepeuHyio apMarypy CleXyeT YCTaHaBIHBATh HMCXOAI M3 pacyueTa Ha BOCIPUATHE
YCHIMii, a TAakKe B LIEJIX OTPAHMYCHMA Pa3BHUTHA TPEIIMH, YACPXKaHHA NPOJOJBHBIX CTEPXHEH B
[IPOEKTHOM IIOJIOXKEHHH M 3aKPEIUIEHHS HX 0T GOKOBOTO BRITYyYHBaHMS B JEOOOM HallpaBJICHHH.

ITonmepeunyto apMaTypy yCTaHaBIIMBAIOT y BCEX IIOBEPXHOCTEH KOHCTPYKIIHHM, BOIH3H KOTOPBIX
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YCTaHaBIMBACTCA NPORONBHAA apMaTypa.

8.2.9 Tuamerp momepedHoli apMaTyphsl B KapKacaX H3rMOaeMbIX >IEMEHTOB IDHHHMAIOT He
MeHee 6 MM.

8.2.10 B KOHCTpYKIMAX, B KOTOpHIX MONMepeyHas CHIa IO pacuery He MOXeT ObITh
BOCIIPHHSTA TOJIKO GETOHOM, YCTAHOBKY IIOTIEPEYHOM apMaTypHI CISAYET PEyCMAaTPUBATh C IITaroM
He 6oxee 0,5 Ao u He Gosee 300 mm.

B crromHsIx mmrTax, a Takke B YaCTOpeOPUCTEIX [IHMTAX BbICOTOM MeHee 300 MM u B Gakax
(pebpax) BeicoTod MeHee 150 MM Ha ydacTKax sjeMeHTa, e IONEepeYHas CHAa [0 pacyery
BOCIIPHHHMAETCA TOBKO GETOHOM, NONMEPETHYIO apMaTypy MOXKHO HE YCTaHaBIIMBAT.

B 6anxax u peGpax BeicoToit 150 MM u Goree, a Takke B 4aCTOPeOPHUCTHIX IIMTAX BRICOTOH 300
MM u Gonee, Ha y4acTKax SIEMeHTa, TI€ NOIepedHas CHIa IO pacdeTy BOCIPHHHMAETCS TOJBKO
GeToHOM, CileyeT MpefyCMaTpUBATh YCTAHOBKY HONEpedHOl apMaTypsl ¢ marom He 6oxee 0,75 ho u
He Gomnee 500 mMm.

8.2.11 KoHcTpykuus MONEPeYHBIX CTEPXKHEH (XOMYTOB) BO BHEEHTPEHHO CIKATBIX JIMHEHHEIX
3NEMEHTaX JODKHA OBITH TakoM, YTOOB! IPONOJNEBHEIE CTEPXKHH (O KpaiHel Mepe depe3 ONHH)
pacnoJylaraluch B MECTax EPEruboB, a 5TH NeperuObl — Ha paccTosHun He 6onee 400 MM o mHpUHE
rpasH. IIpu mmpuHe rpann He Gonee 400 MM H 4HCIIe NPOJONIBHBIX CTEpIKHEH y 3Toi rpanyu He 6onee
9eThIpEX JOIYCKAaeTCs OXBAT BCEX IPOJONBHEIX CTEpKHEH OTHUM XOMYTOM.

8.2.12 Tlomepeuynyio apMaTypy B IUIMTaX B 30HE IIPOJABIMBAHMA B HAalPaBICHHH,
NEPIICHARKYIAPHOM K CTOPOHAM pacyeTHOTO KOHTYpa, yCTaHABIMBAIOT C maroM He 6onee 1/34o u He

. . )
6onee 300 MM. Crepxuu, Gmpkalfiiie X KOHTYpy IPy30BOI IIOIIANH, pacliofaraioT He Gimke 3 H

h .
HE Jaece 70 OT 3TOro KOHTYpa. HpK 3TOM IDHpHHA 30HBI IIOCTAHOBKH IIONIEPEYHOH apMaTypHl (OT

KOHTYpa Ipy30BOi#i ILIOIIaNH) JO/DKHA OBITEH He MeHee 1,5k¢.

PaccTosiHHS MeXIy CTep)XHSMH IONEPedHOH apMaTyphl B HalpaBlIeHHH, NapalielbHOM
CTOpPOHaM pacHYETHOrO KOHTYpa, NPHMHMMAIOT He Oolee 1/4 UIMHBI COOTBETCTBYIOIIEH CTOPOHEI
pacyeTHOTo KOHTYpa.

8.2.13 V KOHIOB IpeIBapHTENHHO HANPKEHHBIX 3IE€MEHTOB JHOJDKHA OBITE YCTaHOBJICHA
JOTIOJIHUTENBHAs MoNepeyHas apMarypa (XOMYTHL H T. II. ¢ maroM 5—-10 cM) Ha WmHE yJacTka He
menee 0,6 [UIMHBI 30HBI Nepefiady NpeJBapHTEILHOTO HANpsKeHus [p. JIna apMaTypel, HaTarupaeMot
Ha OeTOH, a Taloke IJIA IVIAOKOM apMaTypsl, HaTATHBaeMOM Ha YNOPHI, CIENyeT HpeXyCMaTpHBATh
YCTaHOBKY aHKEPOB y KOHIIOB apMarypsl, oGeclieunBaromux HaJexHyIO 3aIeJIKy apMarypsi B OeToHe
Ha BCEX CTamusaX ee paboThl.

Auxepoexa apmamyput

8.2.14 AnkepoBky apMaTyphl OCYIIECTBIGIIOT B BHJE NpPAMOTO OKOHYAHWs CTEPXKHs (mpsAMas
aHKEPOBKa) MM C IIPUMEHEHHEM CIICNUaNbHBIX aHKEPHBIX YCTPOHCTB Ha KOHIIE CTEPKHSL.

8.2.15 TlpsmMyro aHKepOBKY AOIyCKACTCS HMPUMEHATH TONBKO IIA apMarypsl MEPHOIUIECKOTO
npodund. s pacTaHyTHIX TNMAJKHX CTEpXHEH clexyeT MpeXycMaTpuBarh CHELHANLHEIC aHKEPHBIE
YCTPOHCTBA.

8.2.16 Ilpu pacyere IIMHBI aHKEPOBKH apMarypbl CJIEXYET YYHTBHIBATH CIIOCOO aHKEPOBKH,
IUaMeTp apMaTyphl, IIPOYHOCTH OETOHAa M €ro HaNpsskeHHOE COCTOAHHE B 30HE AaHKEPOBKH,
KOHCTPYKTHBHOE PELICHHE 3JIEMEHTA B 30HE aHKEPOBKH.

8.2.17 BazoByio (OCHOBHYIO) IUIMHY aHKEDOBKH, HEOOXOmMMYIO I Iiepeladd YCHIHA B
apMartype C HONHbIM pacueTHHIM 3HaYeHHEM CONIPOTHBIEHHUS Ry Ha 6eToH, onpesiensioT no dbopmyne

44

B HABOP |




7

CH 29571325800.2017

R,-A
loan = =11, @®.1)
Ryna Uy

rae A, M Y, — COOTBETCTBEHHO IUIOMA/k NONEPETHOTO CEUEHHA AHKEPYEMOTO CTEPXHS apMaTyphl U

TIEPHMETP €ro CEYEHHS, ONPEACIIEMBIE 0 HOMHHANBHOMY [HAaMETPy CTEPIKH,
Roond — pacyeTHOE CONPOTHBIEHHE CLCIUIEHHS apMaTypel ¢ OcToHOM, NpHHHMaeMoe
paBHOMEPHO pacipezieNleHHEIM no IUTiHE aHKEepPOBKH % ompenenieMoe

no ¢opmyne
Riona =Th * Ry (8.2)

3/iech Ry — pacyeTHOE CONPOTHBICHHE OETOHA OCEBOMY PACTIKEHHIO;
N1 — K03 QHUIMEHT,  YUMTHIBAIOIMA  BIMAHHMEC  BHAA  TIOBEPXHOCTH  apMaTyphl,
HNpUHHMAEMBbIA paBHBM 1,5.

Jind KOMIIO3HTHOH IIONMMMEpHOM apMaTyphl IEpHOAMYECKOr0 NpOQHIA ¢ MOKasaTelAMH
cuelleHAss ¢ GETOHOM He HHKE, 9eM A CTAIGHOH apMaTypel, 3HaueHHe KkoadduuueHTani
Jomryckaetcs npHHuMaTh B coorBeTcTBHM ¢ CIT 63.13330, ycTaHOBIEHHBIM JUIS CTANIbHOM apMaTypHl.

8.2.18 TpeOyeMyro pacueTHYIO JUIMHY aHKEPOBKH apMaTyphl ONpeAe/sIoT 1o GopMye

=] Af Jcal

0,an 9
Af f

l

an

(83)

roe o — 6a30Bas IyMHA aHKEPOBKH, onpeaesieMas mo ¢opmyse (8.1);
Afcal, Afef—TIIOINATA  TIONEPEYHOrOo  CedeHWsd  apMarypsl, TpebyeMoli 1mo  pacdery
U HaKTHYECKH YCTAHOBICHHOM, COOTBETCTBEHHO.
Ilpu sTOM MIMHY aHKEPOBKH CleAyeT NpHHUMAaTh He MeHee 15dr m 200 MM, a mms
HEeHaIpATaeMbIX cTepxHeil Taioke He MeHee 0,310 an.
JInd 5meMeHTOB U3 MENKO3epHUCTOro OeToHa rpynmsl A TpebyeMoe pacdeTHOE 3HaUEHHE JUTHHBI
aHKEPOBKH JOIDKHO GBITh yBem4deHo Ha 10 div I pacTsaHyToro 6eToHa H Ha 5 dfv — Iji CXKaToro.

8.2.19 VYcume, BOCIpHHHMaeMoe aHKepYeMBIM cTepikHeM apmarypst NV s cremyer
oIpenesiTh no GopMyne
lf
Nf=Rf-Af-l—st-Af (8.4)

rae lon— JUIMHA aHKEPOBKH, ompefmenseMas corjacHo 8.2.18, npuHMMas cOOTHOIIEHHE

Af,cal =1.

s
Af o
[ s — PacCTOsAHME OT KOHLA aHKEPYEMOIO CTEPXKHA A0 pacCMAaTPHBACMOro NMOMNEPEYHOT0 CEYCHHUA

3JIEMEHTA.
8.2.20 Ha xpaiinux cBOOGOJHBIX OIOpax 3JE€MEHTOB HJIHMHA 3allyCKa PacTAHYTRIX CTepXKHeH
HeHalpsAraeMoi apMarypsl 3a BHYTPEHHIOIO I'DaHb CBOOGOZHOH ONOpHI NpH BHINOJHEHHH YCIOBHS
Q< Qs (cm. 8.1.31 — 8.1.35 CIT 63.13330.2012) momkHa CoCTaBIATL He MeHee 5 dy. Ecimu ykazaHHoe
yCIIOBHE He cobmopaeTcs, JUIMHY 3allycKa apMaTyphl 3a FpaHb ONOPH ONpenesiioT coryiacHo 8.2.18.
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Coeounenua apmamypul

8.2.21 Jlna coenMHEHHs HEHANpATraeMOH apMmarypbl € NpSAMBIMH KOHLEMH CTepXKHeH
NepHOAHIECKOro NPodHIA CICAYET IPHHHMATD CTBIKH BHAXJIECTKY.
JUmHa nepemycka (HaXJECTKHM) CTHIKOB pACTAHYTOH apMarypbl HobkHa OHITH He MeHee
3HA4EeHHs JMHBI /;, onpeelnseMoii o hopmyre

4
L=16-1,,, L= (8.5)

an ’

Sef

rae  loan — 6a3oBas JIMHA aHKEPOBKH, onpeaesdemadt mo gopmysne (8.1);
Afcal, Afer —cM. 8.2.18;

ITpu 3TOM NOIDKHBI GBITH COBMIONCHEI CEOYIOLIAE YCIIOBHS:

- OTHOCHTENLHOE 4YHCIO CTHIKYeMOH B OINHOM pacyeTHOM Ce4YeHHMH 3JieMeHTa paboueit
PacTAHYTOH apMaTyphl IIEPHOAMIECKOT0 Mpous AODKHO GHITE He Gonee 50 Y%;

- yCHJIHE, BOCHPHHHMAEMOE BCEH IONEpeYHOl apMaTypoH, MMOCTAaBICHHOH B Npefienax CThIKa,
IOJDKHO OBITh He MeHee INONOBHHBI YCHJIMA, BOCIPHHHMAeMOTO CTHIKYeMO# B OJHOM pacueTHOM
CEYEHHH ICMEHTa PacTAHYTO#H pabouelt apMaTypoii;

- PacCTOSHHE MEXIY CTHIKyEMBIMH paGO4YHMMH CTEPXHAMH apMaTryphl HE JOJ/DKHO NpPEBHINATH
4.dr

- PacCTOAHHE MEXIOY COCEOHHMH CTBIKAMH BHAXJECTKy (MO INHpHHE >XeNe300eTOHHOrO
JneMeHTa) HODKHO OBITh HEe MeHee 2 dr M He MeHee 30 MM.

B xauecTBe OJHOrO pac4eTHOrO CEYEHHS 3JEMEHTa, PacCMaTPMBAeMOro I ONpeneaeHHS
OTHOCHTEJILHOTO 4MC/Ia CTHIKYEMOM apMaTypbl B OJHOM CEYECHHMH. NPHHHMAIOT YJacTOK 3JIEMEHTa
BHOJb CTHIKyeMOHM apMaTyph! nmHo#t 1,3 /; . Cunraercs, 9T0 CTBHIKM apMaTyphbi pacrlioNoXeHbl B
OJJHOM PacyeTHOM CEYEHHH, ECITH LIEHTPBI 3THX CTHIKOB HaXOAATCA B pejesiaxX JIHHEI 3TOr0 y4acTKa.

B moboM ciyyae ¢akTHueckas [UTMHA Mepeycka J0DkHa ObITh He MeHee 0,6510_an, HE MeHee

20 dr u ue MeHee 250 MM.

8.3 Koncrpynpoeranne Hecymux KOHCTPYKIHi

83.1 Ilpu KOHCTPYMpOBaHMH HECYIUMX KOHCTPYKUHMH crneayeT cobmomath obuimHe
tpeGosarua CII 63.13330 mo KOHCTpYHpOBAHHIO KeJe300eTOHHBIX KOHCTPYKUMii M TpeGoBaHms
nozpaspenos 8.1 n 8.2,
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Ipunoxenne A

OcHoBHbIe OyKBEeHHBbIE 0003HAYEHHS

Ycunus om enewnux Hazpy3ox u 8o30eiicmeuti 6 nonepedHOM CedeHuU 3NeMenma

M - wsrubaromuii MOMEHT;

M, - wsrubaromuii MOMEHT C Y9ETOM MOMEHTA YCHHS IpPEIBAPHTENBHOrO 06XKaTHa
OTHOCHTENLHO LEHTPa TSHKECTH [IPHBEAEHHOTO CEUEHHS;

N - mnpogonkHas cuia;

¢ - mnomepevYHas CHIa;

Rb,n
Rb, Rb.ser

Rbl,n
Rbh Rbt.:er

Rb,lac
Rbp
Roona

Rj} RJ,:er

Rsv

Ep
Ebred
Er

Ej.' red
€40, EbI0
€f

Eb.sh
@Pb.cr

by by —

Xapaxmepucmuxu mamepuanos
HOPMAaTHBHOE CONPOTHRIEHHE GeTOHa OCEBOMY CXKATHIO;
pacyeTHble CONPOTHBIEHHS O€TOHAa OCEBOMY CXATHIO M1 NpelelbHBIX
COCTOSTHHI COOTBETCTBEHHO IIEPBOi H BTOPO# Ipym;
HOpPMaTHBHOE CONPOTHBIEHHE 6EeTOHa 0CEBOMY PacTAKEHHIO;
pacyeTHEIE COMPOTHBIEHHS GeTOHa OCEBOMY PACTSKEHHIO A/ NpeNeTbHBIX
COCTOSHHH COOTBETCTBEHHO NIEPBO ¥ BTOPOI rpyml;
pacyeTHOE COIIPOTHRIICHHE OETOHA CMATHIO;
TIepefaToYHas! IPOYHOCTh OETORa;
pAacyYeTHOE CONPOTHBIEHHE CLEIIEHHS apMaTypEI ¢ 6eTOHOM;
pacueTHblE  CONPOTHRICHHA  KOMMO3MTHOH  NOMMMEPHOH  apMaTypel
PACTSXEHHIO IS NMPeAENbHBIX COCTOSHHH COOTBETCIBEHHO NEPBOH ¥ BTOPOH
rpym,
pacyeTHOe  CONPOTHBIEHHME IONEPEeYHON KOMIIO3MTHOH  IONHMEpPHOH
apMaTyphl pacTSKEHHIO;
HaYaIbHBIA MOMYIL YIPYTOCTH GeTOHa NIPH CIKaTHH M PaCTsDKEHHUH;
NIPHBENCHHbIH MOJYIIs AeOpMalIHH CxKaToro OeToHa;
MOJYJIb YIIPYTOCTH KOMITOSUTHOM HOJIMMEPHO# apMaTyphl,
MPHBEACHHBI MOAYJIb ASPOPMALHH KOMITO3MUTHOM MONMMEpPHOH apMaTypHl,
PacHoN0XXEHHOM B PaCTAHYTOH 30HE IEMEHTA C TPEIAHAMH;
npefieNbHbIE  OTHOCHTENbHBlE nedopMalliu OETOHAa COOTBEICTBEHHO IIPH
PaBHOMEPHOM OCEBOM CXXaTHH H OCEBOM PaCTsUKCHUH;
OTHOCHTENbHbIE JehOopMalHH KOMMNO3HTHOH NONMMEpHOH apMaTypsl IIpH
HalpsKEeHHH, PaBHOM Ry,
OTHOCHTeNbHEIE nedopManyy ycamiu GeToHa;
k03¢ $unueHT nosyyectH 6eToHa;
OTHOINEHHWE COOTBETCTBYIOIIMX MOXYyJEH YNpyroctu apMaryphl £y H 6eToHa
Es.

T eoMemputecKue xapaKkmepucmuxu

IIHpPHHA IPSMOYTOJBHOIO CEYEHH ;
MIHpHHA pebpa TaBpoBOTO H JBYTaBPOBOTO CEYEHHI;

IIHpAHA NOJKH TAaBPOBOIO H JBYTaBPOBOFO CEYEHHH COOTBETCTBEHHO B
PacTAHYTOH U CXaToif 30HAX;
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BEICOTA IPAMOYTONBHOTO, TABPOBOT'O H JIBYTABPOBOIO CEYCHHIHA;
BHICOTA IIOJIKM TaBPOBOIO H JBYTABPOBOIO CEYEHHH COOTBETCTBEHHO B
pacTAHYTOH M C)KAaTOH 30HAX;
paccTosHKe OT PaBHOAEHUCTBYIOHICH YCWIIMH B apMarype N0 Ommkaimeidl rpaHu
CEYCHHUS;
paboyas BBICOTa CEYEHHUs, paBHAsT COOTBETCTBEHHO /1 —a u h—a';
BBICOTa C)KATOH 30HBI OETOHA;
OTHOCHTEJIbHAs BBICOTA CKaTO# 30HEI OeToHa, paBHas X ;

hy
3KCICHTPHCUTET MNPOJONBHOH CHibl N OTHOCHTENBHO UEHTpPa THKECTH
NPUBEICHHOTO CEYEHMA, onpeensemsbrii ¢ yderoM 7.1.7 u 8.1.7;
PacCTOAHUA OT TOUYKH NPHIOKEHUS [IPOAONBHOM culbl N 10 paBHOAeHCTBYIOIEH
YCHJIMii B apMaType COOTBETCTBEHHO S U S
IKCHEHTPHCHUTET YCHIHA IIPEABAPHTENLHOTO O0XATHA OTHOCHTENHHO UEHTpA
TSHKECTH NPUBEAECHHOTO CEUCHHUS;
paccTosHUE OT TOYKM NPHIOXKEHHS YCHIUS NpeABapureNsHOro obxarus N, ¢
ydeTtoM M3rubaromero MOMEHTa OT BHEINHEH Harpy3KM A0 LIEHTpa TAKECTH
PAcTAHYTOM HIIM HaMeHee CIKAaTOM apMaTyphl;
IOpPOJIET JNEMEHTa;
JUIMHA 30HE! aHKEPOBKH;
JUIMHA 30HB! Iepejayd NpeaBapUTEBHOrO HANpsKeHHs B IOJIMMEPHOM oif
KOMITO3MTHOM apMaType Ha 6eToH;
pacyeTHas JNMHA 3E€MEHTa, IIOABEPraloIerocs JEHCTBHIO CIKAMAFOLICH
MIPOJOJIEHOM CHITBI;
paiuyc HHEPHHH IIONEPEYHOTO CEUeHHs OSIEMEHTa OTHOCHTENIBHO LIEHTpa
TAXECTU CEUSHMUS,;
HOMHHAIBHBIA IHaMeTp CTEpXKHEH MpOJNONBHOH M IONCPEYHOH KOMIIO3HTHOH
MTOJIMMEPHOMN apMaTyphbl COOTBETCTREHHO;
TIOMIAb CEYEHMSA IIPOOIEHON KOMITIO3UTHON MONMMEPHOH apMaTypEl
K03(dHIMEHT apMHPOBaH¥s, ONPEAEIAEMbIi Kak OTHOIIEHUE [UIOINAIY CEUEHHUS
apMaTypHl f K IUIOIIa | II0NEepevHoro ceueHus eMeHTa b-f, 6e3 ydera cBecoB
CXAaTEIX ¥ PaCTAHYTHIX IOJIOK;
IIomanp Bcero 6eToHa B MONEpEeYHOM CEHEHUH;
IuTomans ce4eHus 6eToHa CXaToi 30HHI;
IIoINagb cedeHus GeTOHA pacTsIHYTOH 30HBI,
IUIOIIAas NIPUBEACHHOTO CEYEHHS dNIEMEHTa;
MOMEHT HHEpUMH CE4YCHHs BCEro OETOHa OTHOCHTENHHO LEHTpPA TAKECTH
CeueHHs JIIEMEHTa;
MOMEHT MHEPIMM NPUBEIEHHOIO CEeYeHHs 3JIeMEeHTa OTHOCHTENIFHO €T0 LEHTpa
TAKECTH;
MOMEHT CONPOTHUBICHMA CCYCHMSA DIJIEMEHTa [JI1 KpaifHero pacTAHYTOro
BOJIOKHA.
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