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MPEJHUCJTOBHE

Hacrosamee PyxoBoACTBO PacHpPOCTPAHAETCS HAa MNPOEKTHPOBAHHE
JIeMEeHTOB OeTOHHBLIX U XKeJe300eTOHHLIX KOHCTPYKUHE W3 pPa3JHUYHBIX
BUIOB SIYEUCTHIX OETOHOB AaBTOKJABHOTO M OE3aBTOKJIABHOI'C TBEDAEHMHS,
IPUMEHsIeMBIX B KOHCTDPYKUUAX TPaXIAHCKUX, TIPOMBILIJIEHHBIX H CeJb-
CKOXO3SHCTBEHHBLIX 3MaHUN, a TaKKe Ha TPOoeKTHPOBaHUE OJHO- H ABY-
CJHOHHRIX 3JeMedTOB ¢ OOLIYHBIM apMHUpOBAHHEM U ¢ TIPEIBAPHTEJLHO-
HanpsXeHHOH apMATypPoOH B CJ0e TAXKeaoro 6eroHa.

IlockoNbKY KOHCTPYKIHU U3  SUENCThiX OeTOHOB  BBUIOJHSIIOTCH
TOJILKO B BHJe CTEHOBEIX flaHeJeH, {IJINT NOKPBLITHH W NEPEKPHITHH, TO
MHOTHE BHIBl pacueToB, npeaycMmorpensnx raasofi CHull 11-21-75 «be-
TOHHBIE H Kene300eTOHHBIE KOHCTPYKUMuU», B PYKOBOACTBE He [IPUBO-
ASTCSA, B YACTHOCTY PACUETHI KOJBLIEBBIX CeUeHUHM Ha pacTaAKeHHe U Kpy-
YeHWE, BLIHOCJHBOCTb, IIHPUHY PACKPHITHS U 3aKPHLITHA KOCHIX TPelluH,
BJAUSHUS [ONEPEeYHON CHJILI HA Nporub H pacyer KOCBEHHOro apMupo-
BaHHA.

Texer roraset CHull [1-21-75, Bxmouennplt B PykoBOACTBO, OTMEUEH
¢JleBa BePTHUKAJBLHOH UepTOH,

[Ipy mymepanuy DYHKTOB W TalbJuauil B CKOOKaX YKa3aHbl COOTBET-
CTBYIOLIHEe UM HOMepa MYyHKTOB H Tabmauu raaskl CHull I1-21-75.

PyxoBoacTBo paspaborano jsabopaTopuer siUeucThlX O€TOHOB H KOH-
crpykuu HHUUMHKDB Tocerpos CCCP n oraoenenueM NpOYHOCTH KPYITHO-
nadeabuulXx ¥ KameHuwx 3panuil HHHHMWCK um. Kyuepenxo Toccrposd
CCCP mpu yuactuug L HHHWIIpom3gaHuit H YpannpoOMCTPOHHHUUIIPOEKTA
T'ocerpost CCCP, JlenBHUMIIT u IUHHUUIDIT xumnma Tocrpaxnpan-
-crposi CCCP.

B PyxoroacrBe ucnonp3oBansl Mmatepuatisr HUVMCK u Hounpowm-
crpoiinunnpoexta loccrposa CCCP, BHUHCrpoma, HHUITHCraukaTobe-
Tona W BHHUWMKenedoberona MIICM CCCP, KoHCTpyKTOPCKOro 610po
no xeneszoberony locerpos PCOPCP, HUU crpourenscrsa locerpos
SCCP, Murckoro HUMCM, MHCH um. Kyiabpiera, a Takxe psAla
EPYTHX HAYUYHO-UCCAEAOBATENbCKHX M [IDOEKTHRIX OpPTraHU3aUHH, BBICUIHX
yuebOHBIX 3aBeAeHHH, NPEINpPHUATHH, H3TOTOBJAIIIHX H3AEJHSA H3 SUEH-
CTHIX OeTOHOB, CTPOUTEJBHBIX U MOHTaXXHBIX OpraHHM3aUMHi, OCYIUECTB-
JAIOIUX CTPOUTEJLCTBO 3JAHUM € MCONOJB30BAHUEM  KOHCTDPYKUHH W3
TYEHCTBHIX OETOHOB, a TaKiKe OUBIT SKCIYATAUUH TaKUX 3JIaHMH.

Hayunoe penaxkruposanue PykoBoicTBa BHIMOJHEHO B. B. Makapu-
aesbiM U1 K. M. PomanoBckon (HUIDKB Tocerpos CCCP) u H. M. Jle-
BuHbIM (ITHHUHWCK um. B. A. Kyuepenko I'occrpos CCCP).

3aMeuaHus M NpensoxKeHHs npock6a HampaBaats B HHUMDKD #
HHHUHUCK um, B. A. Kyuepenxo TI'occrposs CCCP no ampecy: 109389,
MockBa )K-389, 2-a Uncruryrckas, oM. 6.

Hupexuua HUMKDB
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l. OBIIHE YKA3AHHS
OCHOBHBIE TTIOJIOXKEHUAI

1.1. Hacrosamee PyroBoACcTBO cocTaBmeno B passutue ryaner CHull
[I-21-75 n pacmpocTpansercs Ha TPOEKTHDPOBAHUE 5JAEMEHTOB KOHCTPYK-
WA 31aHAA W COOPYIKEHHH IJIsT TPaxJaHCKOro, HNPOMBIULIEHHOTO W
CeTbCKOXO3AMCTBEHHOTO CTPOUTENLCTBA M3 PA3NHUHBIX BUAOB ABTOKIAB-
HBIX M 0e3aBTOKMABHHIX sueMcTH'X Geroos (cM. npuioxenme 1. Py-
KOBOJCTBA):

a) GeTOHHBIX ONHOCJORHEIX, PaGOTAOMMX HA W3THG H BHEIEHTPeH-
HOE CXATHE,

6) Xeme30GEeTORHBIX ONHOCHONHHEIX ¢ OOBLIYHBEIM ADPMHPOBAHHEM, Da-
GoTalomux Ha H3TN0 #1 BHENEHTPEHHOE CKATHE:

B) Xeje300eTOHHBIX JBYCIOHHHIX ¢ OGLIYHLIM ApPMUPOBAHHEM W
IIPENBAPUTEJILHO HANDAXKEHHBIX, padoTalomux Ha u3rnb.

[Tpumeuvanue Hacrosmee PykoBOoACTBO He pacmnpocTpaHseT-

¢ Ha UPOEKTHPOBAHUE:
a) SJACMEUTOB KOHCTDYKUME H3 S9CHCTLIX GETOHOB €CTeCTBeHHO-
ro Teepaenys (6e3 Te1noBoll o6paboTkM):
6) 3JMeMEHTOB XOHCTPYKUME M3 SYSHUCTHIX OETOHOB, HCIOJIb3Ve-
MBIX TIDH CTPOHTENBECTBE 3NaHHH B CeHCMHUecKHxX palioHax, B pafio-
nax Kpafigero Cesepa, Ha TeppPHTODPHAX C BEYHOMEP3JBIM TPYHTOM,
a TaKyXe B 30aHUAX, NPEIHAZHAYEHHBLIX NI BKCMAYaTaUHH B YCJIO-
BHUSIX CUCTEMATHYECKOTO BO3NEHCTBHA IIOBBINIEHHOR TEMIIEPaATYPHL.
1.2(1.2). IIpoexTupoBanne OETOHHBIX M IKEJe306€TOHHEIX  XOHCT-
DYKUUH 3MaHUN U COOPYMKEHHUN, NMPENHAZHAYEHHBIX NJA paloTel B YyCIO-
BHAX AarpecCHBHON CPenbl W NOBHIIEHHON BJAXKHOCTH, HOJIKHO BEeCTHCH
C VUEeTOM JIONOJHHUTEJbHEIX TpeGosanufr, npennsasiagembx rwmaBofi CHwull
MO 3alIUTe CTPOHTENbHBIX KOHCTPYKIHH OT KOoppo3uH, H «Ilocobmss mo
NMPOEKTHPOBAHUIO OTpaxKaamlomux KoHcTpykuui spawuity (M., Crpoiins-
nat, 1967).

KOoHCTPYKIIMA U3 SUEHCTHIX OETOHOB NOJIXKHE OLITh 3alIMLIEHH OT
VBJIAXKHEHHS TPYHTOBLIMH BONAMH M HMHTEHCUBHOTO YBJAXKHEHHUA aTMOC-
hepHRIMH ocanKaMmy,

KOHCTPYKIUHAX, MPERHA3HAYEHHBIX X SKCIMJAYATaUHH B YCIOBH-
X arpeccuByOfl cpembl, B SHAHUSIX C BJAXKHLIM U MOKDBIM  PERUMOM
MOMEINEHHH NOJKHE NPeIyCMaTpuBaThCsl (KpoMe YCTPOHCTBA Mapo- H
THAPOU3OJANHHA) CIelHaNbHLIE KOHCTPYKTUBHEE Mephl, o0ecneuuBaroniye
COXpAHEeHHe PACUETHON YCTAHOBHBINEHCS BJAXKHOCTH HUEHCTHIX OETOHOB
I1a BeCh MEepHoJ] SKCIVIyaTallid 3nanHni (BEHTHJIHPYEMEBIE TMYCTOTH B KOH-
CTPYKIUSIX TOKPHITHH M CTEeH W 1p.). B MecTax, rae BO3MOKHO NMOCTOSIH-
HOE VCHJIeHHOe YBJaXKHeHHe SAUeuCTHIX 0eTOHOB HJW o6pa3oBaHHe KOH-
nencara (CreHn! NMONBAaJIOB, LOKOJEH, OAJMKOHBI), a Takke Hajx obopyno-
BaHWEM ¢ NEepHOAWYECCKUM HHTEHCHBHBIM TEMNJOBHIIENEHHEM H IOCHeAVIO-
IHEM OXJa)KhenueM no TeMmnepatypel Huske 0°C u T.7. NpHMeHeHHe SUC-
HCTHIX OeTOHOB He JOMYCKaeTcs.

1.3(1.3). Pacuetnag 3uMHAS TemmepaTypa HapYXHOTO  BO3AYXA
NPUHUMAETCS KaK CPEAHsd TeMIepartypa Bo3lyxa naubolee XoJdomHON
MATHAHEBKH P 3aBUCHMOCTH OT pafiOHa CTPOUTENBCTBA COTJIACHO TJiaRpe
CHull no crpourtenpnofr xmuMatontoTHr u Teodusuke. Pacyernnie Tex-
HOJIOTHYECKHE TEMTIEPATYPHl YCTAHABJAMBAIOTCH 3ANAHHEM HA TIPOSKTH-
DOBaHHue.,

BrnaxwuocTs BO3NyXa OKpyxKawollefi cpedbl OMpPenesseTcss KaK Cpel-
M OTHOCUTENIbHAS BJANKHOCTL HAPYXKHOrO BO3AYXAa HanboJee KADKOTO
MeCsIla B 3aBUCUMOCTH OT paloHA CTPOUTENbCTBA cornacHo raare CHull
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U0 CTPOUTENBbHON XKAUMATOJNOTHH U TeodU3HKe HJIH KAK OTHOCHUTEJLHAS
BJAXKHOCTb BHYTPEHHErsc BO3AyXa IIOMeINeHHH OTallINBaeMBbIX 3IaHUi
H COOPYXKEHNH,

1.4. Tlpu npoexTHpoBaHHM 3SJMEMEHTOB KOHCTPYKUHH U3 SUCHCTHIX
GeTOHOB CAeAyer PYKOBOJICTBOBATHCS oOOMUMH TpeSOBaHHIMH  TJaB
CHull no npoexTHpOBAHHIO CTDOMTEJLHBEIX KOHCTPYKHHMA M OCHOBaHH,
0 HarpyskaMm M BO3AHCTBUAM, II0 CTPOUTEABLHOH TENJOTEXHHKE, IO
NIPOEKTHPORAHNIO OETOHHBHIX M KeJIe300ETOHHBIX KOHCTPYKUHH, 110 CTpO-
HTeJbHOH KJHMATOQJOTHH U reoH3HKe, a TakKe Hacrosimum Pykosoj-
ctBoM. lIpH mHaawymuM B HactoswleM PYKOBOACTBE COOTBETCTBYIOMIUX
CCBIIOK  ¢JleiyerT pyKoBoAcTBOBaThed ryasoft CHull mo aopoektuposa-
HYI0 KaMEHHBIX H apPMOKAaMEHHBIX KOHCTPVYKIHH.

[Ipumeuannsa: 1, Ilpy NPOCKTUPOBABHU KOHCTPYKUHHA H3
SUYEHCTHX OeTOHOB CJeAyeT COOMORATh TaKxke TpeOOBaHHS COOTBET-
CTBYIOUHX HOPMATHBHEIX AOKYMEHTOB, YTBEDXKIEHHBIX HJH COrJIACO-
BaHHHIX ¢ T'occrpoem CCCP.

2. [IpuMeneHte COCTaBHBLIX KOHCTPYKUMHA H3 SYEHCTHLIX GETOHOB
peridaMeHTHpyercsi <«PyKOBOHCTBOM IO MPOEKTHPOBAHHIO, H3TOTOB-
JEHHIO H NPHMEHEeHHIO COCTaBHELIX CTCHOBLIX IaHeNed H3 SYEHCTOro
6erona» (M., HUM)KD u IITHUHUCK, 1975).

1.5. TenyoTexHWUYECKU# pacyeT HapyKHBIX OTPAXKIAIOUIUX KOHCT-
PYKUHH H3 SAYEHCTHIX OETOHOB JOJXKEH BKJIOYATHL BECh KOMIJIEKC BOIPO-
cos, npeaycmortpenunix raasoii CHull no crpourennHoll Tengorexuuke,
B TOM 4HCJIe pacyeT HX CONPOTHUBJACHHS TemJjonepenaue, BO3AYyXO- H Ia-
POIIPOHUIZHHUIO.

Tennoguanyecke XapakTepHCTHKH SIYeHCTHIX OETOHOB OJST HapyiK-
HBIX OI'PAXKAAmIIUX KOHCTPYKUMH B CJyuae HX OTCYTCTBHA B IJaBe
CHull mo cTpouTesibHOI Ten/OTEXHUKE DPEKOMEHAYETCS NpPHHUMATb Ha
OCHOBAHHM OTIBITHLIX JAHHBIX.

1.6. B pabounx uepTexmax, TeXHHUECKHX VYCJAOBUSIX HA 3JEMEHTHI
KOHCTPYKUUH H3 SAUEHCTHIX OETOHOB JOJMMKHBI YVKa3bIBATHCA BHIE SIUEHC-
Toro 6eTOHA W ero XapaxkTePHUCTHKH: TIPOEKTHble Mapku 6eTroHa mO TPOY-
HOCTH HA OCEBOE CXKATHE H MOPO3OCTOHKOCTH, NPOYHOCTh beToHa INpH
OTHYCKe H3aenHHd ¢ 3aB0o4a, a AJsd 3JIEeMEHTOB HaDYXHBIX Orpaxaa-
IIMX KOHCTPYKLHHA Taxk:Ke H BJAXKHOCTL OeTOHA NMPH OTIMYCKe UX C 3aBO-
xa U o6beMHBIH Bec OeToHa B BhICyIIeHHOM (npu Temuepartype 100—
110°C — no mocTodgHHOrO Beca) cocrogHuu. Kpome Toro, MLOIKHB
OBITP YKA34aHBI BHJ, KJACC U MapKa CTaJU AJS apMaTyphl H 3aKJaLHBIX
FeTanen.

Brr6op BHga siuencTtoro 6eTOHa H Ha3HAueHHEe €r0 XapaKTePHCTHK
NPOU3BOAUTCSH € VUETOM CTEleHH HalJesXHOCTH (MOJrOBEYHOCTH) KOHCT-
DYKIHH TIPOEKTHPYEMOTO 3XaHus (COOPYIKeHHs), BEJMYHHBI M Xapaxre-
pa Harpy3oK H BOGILEACTBHH, TEMIEPATYPHO-BJAMHOCTHOTO pexXHMa 3KC-
NJyaTalky TMPOEKTUPYeMOro 3AaHUS (COOPYKEHHA), KOHKPETHBIX YCJIO-
Bl LPUASBUALCIBE HM3ACHAUN M3 AUCUCTBIX OETCOHOB.

1.7. KonceTpykuun H3 siyeucTblX OETOHOB, 3aNPOEKTHPOBAHHBIE COT-
JacHo Hacroamemy PYKoBOACTBY, AOJIKHBLI OBITb H3TOTOBJIEHLI 10 OIIpe-
LeJEeHHOH, YCTAHOBJSHHOH A KaXJAOore BHAa suedcToro OetoHa  Tex-
HOJIOTUH B COOTBETCTBUH ¢ «VIHCTPYKLHEH N0 TEXHOJOTHH H3TOTOBJE-
HUS )Hs,ae.lmﬁ u3 sAdYeHcrbix OGeromoB» CH 277-70 (M., CrpoHu3spar,
1971).

1.8. ABToKknaBHBIE sueHCcTble OGEeTOHLI paspeinaeTcs, Kak IPaABHIO,
IPUMEHATh B orpaxkaaiomux koucrpyxuusx I m III cremenn posroseu-
HOCTH, 6e3aBTOXKJAaBHbIE — B OTpa’KAalouuXx KOHCTPYKuuAX Il crenenu
noaroseyHoctd. Tpebyemasi cTreneHb AOJTOBEUHOCTH HAJA OIpaxKAalolmHX
KOHCTPYKUNEA 3MaHHH PasJyyHOro Ha3HAueHUs YCTAHABJHBAETCA B CO-

2 3ak. 450 5



orBercTBun ¢ raasoi CHull mo nmpoekTHpoBaHuio KaMEHHBIX M apMOKa-
MEHHHX KOHCTPYKIHH,

[Ipumevanuda: 1. Ilpu COOTBETCTBYIOUIEM TEeXHUKO-2KOHOMH-
YeCKOM OOOCHOBAHUHM B OTHAEJBHBEIX CAyYasgX AONMYCKAETCH NMPUMEHSTH
JIEMEHTHl U3 A4ABTOKJABHBIX SIUEHCTBIX OETOHOB B OrpPa»KNaroliux
KOHCTPYKUMAX [ CTENeHH HOJATOBEYHOCTH M Oe3aBTOKJABHBIX SUEHC-
ThIX OETOHOB B Orpaxjamouux KOHCTPYKIHAX II crenmeHu moJromeuy-
HOCTH.

2. Hus 3naHUfl U COOPYIKEHHIl, CPOKH CAYKOB KOTOPBIX He
perJaMeHTHPYIOTCS H COCTaBJdAlOT MeHee 20 jeT He3aBHCHMO OT TEM-
IepaTypHO-BJAKHOCTHOrO pexXUMa NOMEUIeHUH, HONYCKaeTCs IpuMe-
HEHHE CTEH M NOKPBLITHIA H3 STYEeHCTHIX OCTOHOB JI0OBIX BHIOB.

1.9. KoHCeTpyKUUH H3 S4eWCTHIX O€TCHOB B JKHJABIX U TPaXKIAHCKUX
3JAHUSAX, TIPOU3BOACTBEHHBIX M BCIOMOTATeJNbHBIX 3J4HUSX  NIPOMBIII-
JEHHBIX IPEeINPHATHH H CeNLCKOXO03AHCTBEHHBIX 3A4aHHAX JONYCKaeTCs
H3TOTOBJIATL B 3@BUCHMOCTH OT peXUMa fIOMEILeHHH!

4) MpU CYXOM, HODMaJbHOM, BJIAXKHOM H MOKPOM TeMIepaTypHO-
BJAXKHOCTHOM -— M3 neHobeToHa, rasofeToHa H ra3oKyKepMHTa,

0) Opyu CYXOoM ¥ HOPMAJbBHOM  TEeMINEPaTyPHO-BJAXKHOCTHOM — U3
AYEHCTBIX OETOHOB APYTrUX BHAOB.

['pagauuu TeMnepaTypHO-BJAAXKHOCTHOrO pPEXKHMa NOMEUleHHH  VyC-
TaHaBAUBAIOTCA B CooTBeTcTBHMM ¢ raasou CHull no crpoutenvHoi
TEMJIOTeXHUKE,

IIpumevanua: 1. Has spauufi ¢ BAAXKHBEIM H MOKDBIM pe-
KUMOM IOMEINEHUU pPEeKOMEHAYETCH HCMNOJL30BAaTh JIBYCJOUHBIE KOH-
CTPYKIIMH K3 suYeHCTOro OeTOHA C BHYTPEHHHM CJAOEM H3 THXKEeN0ro
0eTOHA WM NJOTHOTO CHJHMKATHOIrO OGeTOoHA.

2. He ponyckaercsi CKJAaNMDOBAHHE alPECCUBHBIX K SYEHCTHIM
beToHAM XHMHUECKHX YHAOODEeHW, HaB03a, MOKDBLIX OMHJIOK M T. II.
HEMOCPEACTBEHHO V CTeH M3 sgueucroro 6Oerona. C 3Tol 1eJblo B
NPOEKTE JOJIKHBI fIDENYyCMATPUBATHCS COOTBETCTBYIOIINE KOHCTPVK-
TUBHBIE Mepbl (HanpuMmep, OorpaxKjenve HUXKHeH YaCTH CTEHOBBLIX KOH-
CTPYKLUUN MaTepHaNaMM, CTOMKHUMH IO OTHOIIEHHI0O K BpPEAHBIM BO3-
AeHCTBUAM H AD.).

1.10. B uensx mpefoXpaHCHHA KOHCTDPYKIHII M3 HUYSHCTOro OeroHa
OT YBJaxKHeHHUS HX aTMochepHBIMH oOCaJKaMHd B {IPOEKTax JOJIKHEI
npelyCMaTPUBATBECA CHeUUANbHBIE 3ALUTHEIE MEPHL:

OTAeJKA CTEHOBHIX ItaHeseli MOXKPBITHSIMH (KpackaMu), MMOPH30BAli-
HbIM pPacTBOPOM, APOOJeHBIMH KaMeHHbIMH MaTepHasamMu (B COOTBETCT-
BUK ¢ TpeboanuaMH «MHCTpYKIMM TO TEXHOJOTHU H3TOTOBJEHUS H3JE-
JUui u3 siuedcTHiX HberoHoB», CH 277-70);

06JIMIOBKA HAPYXKHOH HOREPXHOCTH SI4eHCTOOETOHHBIX CTEH JHCTO-
BEIMH MarepuanamMu (ac6ecTOIEeMEHTOM, TOHKUM aJIOMHHHUEM, NJaKHDO-
BAHHOH CTaJibl0, 3aKAJEHHBIM CTEKJIOM H AP ) HAa OTHOCE C BO3AVIIHOI
IPOCJIOUKOH.

1.11. s KOHCTPYKUMH U3 aBTOKJABHBIX SIUEHCTHIX OETOHOB, NpH-
MEHSEeMbIX TIPH CHUCTEMATHYECKOM JEHCTBHU TeMmoepaTypbl Bhille Nai0cC
50°C, He0O6X0AUMO BHIIOAHAThL TPeOOBAHUA, NpUBeAcHHBIE B «MHCTpyXRIIHH
0 NPOEKTHPOBAHUIO OETOHHLIX M 2KeJe300€TOHHBIX KOHCTPYKUHHA, npe;I-
Ha3HAYEHHBLIX 1Jis paboThl B YCJAOBHSIX BO3ACHCTBUA IOBBIIIEHHBIX H BbI-
cokux Temnepatypy CH 482—76.

1.12. O6nacTy npuMeHeHUS KOHCTPYKUHH M3 OTAeJbHBIX BUJIOB sIye-
HeTelX 6eToHOB MOXKET OHITh YTOUHEHA HA OCHOBE Pe3yJbTATOB 3KCIEPHU-
MEHTaJbHLIX UCCAEJOBAHHUH, ONBLITA CTPOUTENLCTBA M SKCIIYATALHU 3/14-
HHI, a4 Tak:Ke COOTBETCTBYIOUIHX TEXHHKO-YKOHOMHYECKUX OGOCHOBAHHH
C yueToOM (AKTHYECKH YCTAHOBJIEHHBIX Xd4PAKTEPHCTHK OETOHOB U H3TrO-
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TOBAREMBIX M3 HHX KOHCTPYKUHH IPH YCIOBHH, YTO NPOCKTHPOBAHHE W
H3TOTOBJEHHE TAKHX KOHCTPYKUMH OCYUIECTBJASETCS HAa OCHOBE COOTBETCT-
BYIOMMX DPeCnyGAMKaHCKUX HOPMATHBHBIX JNOKYMEHTOB, YTBEDXKAEHHEBIX
TOCCTPOEM pecnylJHKHM B YCTAHOBJEHHOM IMOPSAKE, KOTOPBIMH perJia-
MEHTHDYETCS paunyoHajbHasg OO0JacTh MPHUMEHEHUS TAaKUX KOHCTDYKIIHL
U CT2OHJIBHOCTh TEXHOJOTHUECKOI'0 PEXHMa HX H3TOTOBJICHHS.

1.13. Apmartypa u 3akJafHble LETaaH B KOHCTPYKIUHAX H3 SUYEHCTO-
ro 0OeToHa JOJUKHBI TIPELOXPAHATBCS OT KOPPO3HH B COOTBETCTBHH C
TpedoBanuamMu CH 277-70.

JAUHUTY 3aKAQAHBIX HeTajieH U CBAPHBIX COEAUHEHHH CACAVET {Ipo-
M3BOJUTL B COOTBETCTBHU € VKaSaHUSAMM, NPUBEIEHHLIMH B pabouux
yepreskax ¥ B ryaze CHull nmo samure ¢TpouTebHBIX KOHCTPYKLHI OT
KOppO3HH,

1.14. M3 siyverMcrelx 0€TOHOB MOXKHO H3TOTOBJATH CJAEAVIOULIHE 3Je-
MeHTBl KOHCTPYKLHH:

a) OQHO- YW IABYXCJOHHBIE NAaHENWM HAPYXKHBIX H OJHOCJOHHbIE MaHe-
JH BHYTPEHHUX CTeW;

6) OAHO- M ABYCJOHHBIE IJIHTHL NEPEKPBHITHH B IMOXPHITHH.

IlpuMeHeHHe SAYeHCTBIX OETOHOB B KOHCTPYKUMSAX BHYTPEHHHX CTEH
H MeXIAVITAXKHBIX MepeKPBITHH AONYCKAaeTCsd TOJIBKO IIPH COOTBETCTBY-
IOIeM TEXHUKO-3KOHOMHUECKOM O00CHOBAHHM.

1.15. CTeHoBBle mane,Jd H3 &BTOKJABHBIX SA4€HCTBIX OETOHOB BHJIA
A paspelnaeTcs NpUMeHSTb IJIS HAPYMHBIX HECYLUMX CTeH 3JAHUH BbI-
COTOH OO0 IATH BTa)en H BHYTPEHHHX CTEH 34aHUHA BLICOTOH IO JAEBATH
pTaxken™. CTeHOBRIE MaHENN U3 AYCHCTOTO OeTOHa BuAa b paspeuiaer-
¢S NIPHUMEHSATh B HAPYIKHLIY H BHYTPEHHHX HeCYUUX CTeHaX 3JaHHUH BHI-
COTOH J0 3 3Taxei.

CTeHOBbIe MaHeJJM H3 aBTOKJAABHBIX SUEHCTHIX OETOHOB BCeX BHIOB
paspelllaeTcs NIPUMEHATh AJA HADYXKHBIX CAMOHECYILIHX CTeH B 3JaHuUdX
BLICOTOU OO JAEBSATH 3TaxXeH BKJIOUHTEJBHO.

[Ipg wcnoJib30BaHMH aBTOKJABHOTO fAueucToro OeTOHa HJd 3aJoJ-
HeHHST KApPKacoB HJHM HU3TOTOBJAEHUS HEHECYIIHX (HaBeCHBLIX) CTEH 3TaxK-
HOCTh 3aHUH He OrpaHuyHBaeTrcd.

[Ipumeyanune [Honyckaercs TIPpUMEHATh ©e3aBTOKJABHLIC
SYeHCTBIe 30J00eTOHBI TOJBKO IJIS CAMOHECYUIUX M HEHECYIIHX CTEeH.
Kaaccud@uKauusga CTeH Ha «HeCylUlHe» «CaMOHEeCVIHEe» H «HeHecyiyue»
npuEuMaercsi B coorBeTcTBUM ¢ ryaBoid CHull no npoeKTHpOBaHHIO
KaMEHHBIX U apMOKaMEHHBIX KOHCTPYKIUHH.

JIBYCJIOHAHBIE TWJIUTH NEPEKPLITHH HAH NMOKPHITUH PEKOMEHIYeTCS US-
TOTOBJATE M3 CJ0d TAXKeJoro OGeroHa, NJIOTHOrO CHAHMKaTHOrO OeToHA
IPOEKTHOU MapKH He HuKe 150 nmpu apmupoaHuu 06e3 NnpelBapHUTENBHO-
ro HanpsxkeHus U He H¥xKe 250 ¢ NpenBapUTeNbHLIM HAlPSAKEHUEM.

1.16.{1.10;. Usicsienunie 3HaueHuA NPuBEAEHHbIX B HACTOSLUEM P YKO-
BOACTBE pacCHeTHLIX XapaKTEPHCTHK OETOHA U apMaTypbl, NPEAEJbHO HO-
MYyCTHUMBIX BEJHUYHH ILIHPHHBI PACKPBITHS TPEILMH W IporuOOB INpPUMEHS -
IOTCA TOJIBKO NPH HPOEKTUPOBAHMHK; JJS OLlEHKH KadeCTBa KOHCTPYKIMI
CJAEHYeT DYKOBOJCTBOBATLCH TPEOOBAHUAMHU COOTBETCTBYIOIUMX TOCyiap-
CTBEHHBIX CTAHAADTOB U HOPMATHBHBLIX AOKYMEHTOB.

HcnbiTanue staeHcTRIX GEeTOHOB € UeNblo OHPENeJeHUS HX [IPOYHO-
CTH Ha CXaTHe MOOJXKHO IPOU3BOAUThHCA B COOTBeTCTBHHM ¢ I OCT Ha me-
TOABLI UCOBITAaHUN SAYEHCTLIX OLTOHOB.

* Bupbl sguencThix 0eTOHOB A u B — cm. npua. 1 "acroamero PyxoBon-
CTBA.
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HlcnelTaHne KONCTPYKUMA H3 SYEHCTHIX GeTOHOB HOIKHO NPOH3BO-
ANTBECA B COOTBeTCTBHH ¢ I'OCT no Meromam ucnblTanuii cOOPHBIX XKe-

Ne300eTOHHEIX H3fenuit W HMHCTPYKUMel MO MCHBITAHHAM CTEHOBHIX Ma-
HEJIEH TIDOMU3BOJCTBEHHBIX 3/IaHUH.

OCHOBHBIE PACYETHBIE TPEBOBAHUY

1.17(1.11). Berounkle H Kede305eTOHHBIE KOHCTPYKUHH  JOJNKHBI
YAOBIETBOPATh TPeOOBAHHUSIM pacueTa WO HeCymlelt cnocoGHOCTH (mmpe-
AC/IbHbIE COCTCHAHUA NEPBOH TPYNNBI) M 10 TIPHTOAHOCTH X HOPMAJBHOM
2KONyaTANHH (TIpeAesIbHbIE COCTOAHAA BTOPOH TPYIIIH).

a. PacyeT 10 NpeleNbHBLIM COCTOSIHHSM HepBON TPYINE  AOJMKeH
00eCneunBaTb KOHCTPYKUHH OT:

XPYIKOrO, BASKOTO HJM HHOTO XapakTepa paspymieHHs (pacuer fio
IPOYHOCTH ¢ YyueTOM, B HEOOXOHUMBIX cJyYasx, NMporuda KOHCTPYKUUY
fIepe]l paspyueHuem):;

PaspyLUCHHUsT TIOXE COBMECTHBIM BO3AECHCTBHEM CHJIOBHIX (DAKTOPOB H
HeONATONDHSATHEIX BJUSHUE BHEUIHell cpelbl (TEDHOAMUECKOTD HJITH I0-
CTOSTHHOTO BO3IEHCTBUSI aTPeCCHBHOR CpeAbl, JMEHCTBUS IOmepeMeHHOno
3aMODaXWBaHUA U OTTAUBAHHUS H T. II.).

0. PacueT 10 npenenbHHIM COCTOSHHSIM BTOPOH I'DYNOH  NOJIKEH
of0ecreunBaTh KOHCTPYKIHH OT:

00pa30BaHUs TPEIUHH, & TaKXKE HX UPE3MEPHOrO0 WJH IJIHTENbHOTO
PaCKpBITHS (€CJIH 1[0 YCJIOBUAM IKCAJNYATAUMM OODPA30BAHHE WM IJIH-
TCJIbHOE PACKPBITHE TPElIHH HEeXOTMYCTHMO);

IPESMEPHBIX NepEMEIUeHHH (nporu60B, YrJA0B TMOBOPOTA, YTAOB e
pekoca M KoJieGaHui).

1.16.(1.12). Pacuer mo mpemeabHBIM COCTOSHUSIM KOHCTPYKIHA B Ie-
JIOM, & TAKHKE OTIeNbHBIX €€ /JEMEHTOB NOJIKEH, KaK NpaBHJO, {IDOH3-
BOAUTBCH IJIE BCEX CTAfUK: W3rOTOBJICHMS, TPAHCMOPTHDOBAHMA, BO3BE-
REHUA H IKCIIyaTaluH; INPH 5TOM pacCueTHbhIe CXeMB! INOJIKHE OTBEUaTh
IPUHATBIM KOHCTPYKTUBHBLIM PeIeHUM.

Pacuer nmo packpHITHIO TpeliMH ¥ IO JAe(opMalHIM KONYCKAETCS
HC ONPOHSBOAHTH, €C/IM HAa OCHOBAHMH ONBITHOM NPOBEDKH MW NPAKTHKH
IIPHMEHEHHS KeNe300eTOHHHX KOHCTPYKIMA YCTAHOBJEHO, UTO BeJHUYHHA
PACKpBHITHA B HeH TpPeUIHH Ha BCEX CTANUAX, MEepeyncyIeHHHIX B HaCTON-
eM OYHKTE, He [peBblIuaeT NPeNeJbHO AONMYCTHMBIX BEJHYHH H XKeCT-
KOCTE KOHCTPYKIMH B CTAJUH BKCOJYaTallHd NOCTATOYHA.

1.19.(1.13). Besnyunsl HATPY30K H BO3AEHCTBHE, 3HAuCHHS KO3(]-
QHUHEHTOB NEperpy3ok, XKo3p@hHUHEHTOB COYeTaHHH, a TaKXKe mnojapas-
JeJieHHe HAarpys3ok Ha TOCTOSAHHBIE ¥ BPEMEHHBIE — NJIHTEJbHBIE, KDAaT-
KOBPEMEHHbIe, 0COOBle JOJIKHBI NPUHHUMATBCSI B COOTBETCTBHH C Tpebo-
BanuaMu raasel CHull no marpysxam # BO3AEHCTBHAM.

Harpysku, yuuTeiBaeMble NpH pacueTe [0 OpPeNedbHBIM COCTOSHHUAM
BTODOH I'PYNIBI, JOJXKHBI IPHHHUMATLCA COTJIacHO YKasanuaMm mn, 1.17 u
1.21 roaBmt CHull 11-21-75. Ilpu 3ToM K AJUTeJbHBIM HArpys3kaMm cJjie-
AyeT OTHOCUTE YacTb MOJHOY BEJHYHHBl KPATKOBPEMEHHHIX HArpys3okK,
oroopeHHrX B riaBe CHull mo narpyskam ¥ BO3ASHCTBHSIM, a BBOIH-
Masi B pacCyeT XpaTKOBPEMEHHAsd HATpPy3Ka NPUHUMAETCH YMeHbIIeHHOH
Ha BeJUYHHY, YUTEHHYIO MpPH JAJUTeJbHOH Harpyske, KoshdHuHeHTH
COUETAHHH H Apyrue Ko3Q(PUIUCHTH CHHMKEHHS HaArpys3oK OTHOCATCA X
MOJIHOH BEJHYHHE KPATKOBDEMEHHLIX HATPY3OK.

Hs He 3amiMuIeHHBIX OT COJIHEYHOH pajiHauMH KOHCTPYKIHH, Npei-
Ha3HAUeHHLIX OJ9 padoTH B KAUMATHUECKOM noapadome IVA coraacHo
raage CHull no ¢TpouTeNbHON KJIMMATONOTHH H reodH3uke, IPH pacuere
JAOJI2KHEl YYHUTRIBATBHCHA TeMnepaTypHble KJIHMaTHYECKHEe BO3AEHCTBHA.
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1.20.(1.14). ITpu pacuere SJEMEHTOB COOPHHIX KOHCTPYKIHA Ha
BO3JEHCTBHE YCHAMI, BO3HHKAIOMHX IIPH UX NOABEME, TPAHCIOPTHPOBA-
HHH H MOMTaxe, Harpysky OT COOCTBEHHOT'O Beca SJeMeHTa cJelyer
BBOAUTb B pacuer ¢ K03 PUUHEHTOM AUHAMUYHOCTH, pPaBHBEM: 1,8 —
NPH TpaHCopTHpoBaHuy; 1,0 — IPH nogbemMe U MOHTaKe,

B stoM chayuae xosdPUNHEHT Teperpy3KH K Harpyske oT colCTBeH-
HOTO BeCa 3JleMeHTa He BBOJLHTCH.

Has ykasauneix BeIIEe KO2PPHUHEHTOB AMHAMHUYHOCTH NOMYCKALTCA
NPpHBEUMATh GoJiee HHU3KHE SHAUEHNUd, ecJH A3TO TOATBEPKIAESHO ONBITOM
IpUMEHEHHsT KOHCTPYKUMH, HO He HHXe ],25.

1.21. K TPelmUHOCTONKOCTH KOHCTDYKUHUHE U3 SYEHCTHIX OeTOHOB
npepbasadTcsa Tpebosanug 11 w Ill xareropum, r. e. pomycxkaercs or-
paHHuUeHHOe MO IUMPUHE KPATKOBPEMEHHOE M MNJUTENbHOE paCKpBITHE
TpelllHH. KO BTOpOH KaTeropuu OTHOCSTCA NpPEeABapHUTEbHO-HANPSIKEHHBIE
JBYCJHOAHBIE KOHCTPYKUHH C apmarypoit kaacca AT-VI m mpoBOJOKOI
B-1I v Bp-II nuametrpom 4 mM u Gosee. IlpenenbHo JonycTHMas LIH-
DHHA pacKpbLITHS TPEIHH JOJ9 AAHHHX XKOHCTPYKIHH IIDHHHMAETCS:
KpaTkoBpeMeHHas O Hp—0,15 MM; JJHTeNbHAR ar ,,— 0,1 MM.

=

OILHODOMHEIE KOHCTPYKUHY M KOHCTPYKUHN € APYTHMH BHIAMH ap-
MaTyphl OTHOCATCS K TpPeThed KaTerOpHH TPEIIMHOCTOHKOCTH. [Ipenenn-
HO AONYCTHMAsI UWHUPHMHA PACKDHITHS TPeuIHH IJA JaHHHX KOHCTPYKIHMHA
NpUHHUMaeTess: kpaTkoBpeMeHHas — (0,4 MM, aaurenrHasd — 0,3 MM.

Kosdpduuuent meperpyzku 7 [pu pacuere TPEIUHOCTOUKOCTH fIPH-
HUMAETCA DPaBHBIM €IHHUILE.

[Ipumeuanue DB XOHCTPYKUHMSAX, B KOTOPBIX apMmarypa fo-

KPHIBAETCA AHTHUKOPPO3HOHHBIM  COCTABOM, JONyCKaeTcd IUHPHHA pac-
KPBITHSL TPEWHH ar A0 0,0 MM.

1.22.(1.20). Oaa xene300eTOHHBIX ¢MaG0apPMHPOBAHHEIX  3JieMeH-
TOB, XapakTepH3yeMblX TeM, 4TO HX Hecylras CrocoOHOCTR HCYepHLIBa-
eTCsd OLHOBpeMeHHO ¢ 0OpasoBaHueM TpemuH B OeTOHe PACTAHYTOH 30-
Hel {(cM. 1. 4.7 Hacrosmero PykKoBoacTsa), nJolialb CEUEHUS IPOROJb-
HOH pacTAHYTOH apMaTypbl HOJiKHA OBITh YBEJHUEHA MO CPABHEHHIO C
TpebyeMOil 3 pacueTa IO NPOYHOCTY He MeHee uyeM Ha 15Y%.

1.23.(1.21). Ilporubm aseMeHTOB KeJe300eTOHHBIX KOHCTPYKIHH He
NOJ/OKHBl NpeBLNIaTh fIpefeJbHO AONYCTHMBIX BeJHUYHH, YCTaHaBJ/HBae-
MBIX C YYETOM CJISOYIOHHX TpeOOBaHMIA:

a) TeXHoJNOoTuueCKHX (yCJOBMA HOpMaJbHOK pafoTBl KPanoB, Tex-
HOJIOTHYECKHX YCTAHOBOK, MAIIWH U T. I1.);

6) KOHCTDYKTHBHBEIX (BJAUSHHE COCEOHHX 2JIEMEHTOB, OrpaHHUYHBA-
IUX aedopmauuy; HeoOXOAHMMOCTL BBIAEDKHBAHHA SafaHHBIX  YKJIO-
HOB U T. IL.);

B) 3CTeTHYeCKHX (BmeuaT/JeHHe JiojJed O MPUTOAHOCTH KOHCTPYK-
[HI).

Benuuunsl m1pefesbHO AONYCTHMBIX TIPOTHOOB mpHBeAeHH B TalJ. 1.

Pacuer mporu6os mo/KeH nNPOH3IBONUTHCA:

NPY OrpaHUYEHHH TEXHOJOTHYECKUMH HJH KOHCTPYKTHBHBIMH TPebO-
BAHHAMH — HA JeHCTBHe MNOCTOSHHBIX, HJHUTENbHBIX U KPaTKOBPEMEHHBIX
HarpysoxK;

MPH OPPaHMYEHHH ICTETHYECKHMH TpeGOBAHHSIMHU — Ha JAEHCTCBHE II0-
CTOSIHHBIX ¥ JJHTeJbEBIX HArpysox. Ilpu sToM KOo>(P(PHUHEHT fieperpys-
KM 1 OPHHUMAETCs paBHEIM enuuuue, as He 3aluyIIeHHBIX OT COJ-
HEeYHOH panuanuy XKOHCTDPYKUHMA, NpeAHa3HaueHHBIX AJd SKCIIyaTaluuy
B KJHMaTH4YeckKoM mnopapadione IVA, cormaceo raase CHull mo crpon-
TEJNBbHON KJIUMATONOTHH X reodH3WKe, TPH OmnpeldedeHHH NepeMelieHHH
HeOOXOAHMO YUHTHIBATb TeMIepaTypHHle KJIHMAaTHYECKHEe BO3IEHCTBHA.



Tabanumna l

i e . P A el T

IlpenenbHLIE
HauMeHoBaHUue 3JIeMeHTOB NPOrHGLI
1. DneMeHTH NEPEeKPHITHSA C IJOCKMM IIOTOJXOM H
3JICMEHTHl MOKPHTHASA NPU NPOJaEeTax:
{
a) {<<6bM™m —
) 200
0) O MTI<T7,D M 3 CM
[
B) [>7D5 M —
) 250
2. Hapecunle creHoBHe naHenm (npu pacuere M3
[JIOCKOCTH) NIpH NpoJieTax:
{
a) {<<b M —
) 200
6) 6 M<C/=C7,D M 3 cM
[
B) [>7,5 M —
) 250

[IpuMeuanue [—mnposaeT 6alok WAH IVIAT, AJS KOHCOJeH IPUHH-
MaloT [==2 [, rae [| — BBLJIET XOHCOJIH.

st xejne300eTOHHBIX 32JE€MEHTOB, BBIMOJHIEMBLIX CO CTPOUTEABLHBLIM
MOJABEMOM, 3HAYEHHS NPENENbHO JONYCTUMBLIX HPOTHOOB MOTyT OHITh
YBEJUUEHBI Ha BBICOTY CTPOHMTENBHOTO MOA'beMa, eCJd 3TO HE OrDaHU-
YUBAETCSH TEXHOJOTHUYECKHMH HJIM KOHCTPYKTUBHBIMH TpebOBaHHUIMM.
JJsl 5JeMeHTOB MOKPBITHH CEJBbCKOXO3SIUCTBEHHBIX 3JaHHH NIPOH3BON-
CTBEHHOIO HAa3HAUEHUSA, €CJAH HX [POTHdLl He OrpaHuyHBAIOTCS TEXHOJO-
THYECKHMY WJIH KOHCTPYKTUBHEIMH ‘TPeGOBAHHSAMY, NDENEJbHO [LOMYCTH-
MBle nporumObl NPHHHUMAIOTCS PaBHBIMH TIpH npoJetax: A0 6 M — /150
mnpoJiera, oT 6 g0 10 M —4 cm, 6ogee 10 M —mo Taba. 1 HACTOSALLErO
PyxoBozncTra.

s KOHCTPYKUMH, He NPeAYyCMOTpeHHLIX TadJ. 1, BeJHUHUHB TIpe-

IeJbHO AONYCTHMBIX HpPOrudoB yCTAHABJAHBAIOTCS MO CHELHAJIBHBIM Tpe-
00BaHHSIM, HO IPH 2TOM OHH HE JOJIKHH NpeBBIIATh 1f5 Iposera X
1/-c BBIJIETA KCHCOJIH.
JIng He CBA3AHUBIX € COCEIHHMH BJIeMEHTAMH XKeJe306eTOHHLIX
fIJTHT [EePEKPLITHH JO0JXKHA INPOHU3BOAUTLCS JOHOJHUTEJbHAS I[IPOBEpPKA
MO0 3BIOKOCTH: AONOJHUTENbHBIT f1poTHd OT KPaTKOBPEMEHHO HAEHCTBYIO-
me# cocpemoroyenHo Harpyskd 100 xrc mpu HauboJiee HEBHITOAHOH
cxXxeMe ee TIPUJIOKeHHS AOJXKEeH ObIThb He Oodsee 0,7 MM.

1.24.(1.22). Ilpu pacuere mo HMpPOYHOCTH OETOHHHIX K 3KeJe300eTOH-
HBEIX JEeMEITOB Ha BO3IEHCTBHE CXKHUMAIOUEH NPOJLOJbHOH CHABL N JH0J-

£ s C
JKEeH NPHUHHAMATBCS BO BHHMAHHE CAYYAHHBIA SKCLUEHTPHIHUTET eo‘n, o0y-
CJAOBJIEHHBIH He VUTEHHHLIMH B pacyere ¢GaxkTopaMH. IKCHEHTPHUIUTET
e;’ B JOGOM Cliyuae TMPHUHMMAaercs He MeHee: !/gop BCeHl MJHMHBI 3Jie-

MEHTA WM JUIMHB ero dYacTH (MeXIYy TOUYKAMH 3aKpemJeHHT 3JCMEH-
Ta): 1/3p BBICOTHl CeueHus DJeMeHTa H He MeHee 2 CM JIJIt HECYLIHX CTEH

: H 1 M JJ49 CaMOHEeCYUIHX CTeH.
Jlnsg »JeMeHTOB CTATYUECKH HEOmpedeJUMbIX KOHCTPYKIIHH BeJHYH-
Ha SKCUEHTPUUIUTETA MNPOAOJBHOM CHJBI OTHOCHTEJNBHO IIEHTPA TAXKECTH
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NPHBELEHHOTO CEUCHUS €y NPHHMMAETC PAaBHOH OKCUEHTDHIUTETY, IO-

Cvl
JTYYeHHOMY M3 CraTHUeCKOTO PacueTa KOHCTPYKIHM, HO He MeHee e .

B saementax CTaTHYECKH ONPENEJHMEBIX KOHCTPYKLUHUE 3SKCHEHTPHIUTET
ey HAXOAAT KAK CYMMYy B3KCUEHTPHUIHTETOB — ONPefeNsdeMOro H3 CTaTH-

YeCcKOTo pacyera KOHCTPYKUHM H CAYYaHHOTO.
[Ipu pacueTe 1O TPEILUHOCTOMKOCTH M IO AePOpMAUUSIM IKCIEHT-

DHLHMTET e HE YUHTHIBAETCH.
Ec/iH BeJHUHHA SKCIEHTPHUHTETA €y, ONpeAejeHHas B COOTBETCTBUH

¢ YKa3aHHAMY HACTOMIIEro NMYHKTA, He IpeBHINAET e5 , A pacueTHas IJIH-

Ha KeJe300eTOHHOTO 3JieMeHTa NpSIMOoyroJnHoro ceuenusa (204, no-
TyCKaeTcsi NMPOM3BOAUTE €ro pacuer coraacuo n. 1 npua. 2. Pacuer Oe-
TOHHBIX JJAEMEHTOB NIPH BeJUUHHE JSKCUEHTPUIUTETA €0=<10,2207 u [i=<T
=220/ nonyckaercsi NPOH3BOJAHTH B COOTBETCTBHM ¢ H. 2 NPUI. Z.

1.25(1.23). Paccrosiunsg MexAY TEeMIEpPaATYPHO-YCALOUHBIMU  IIBa-
MU NOJIKHBl YCTAHABJAUBATLCH PacueToM.

Pacyer ponyckaercss He NPOU3BOAHWTL IPH PACUYSTHBIX 3MMHHX TEM-
nepaTypax HapysKHoro Bo3xyxa Bolle MuHyc 40°C s KOHCTPYKHHHE
3-# KaTeropuu TPEUMHOCTOHKOCTH, €CJAM MNPUHATHE PacCTOAHHS MEXIY
TeMNepaTyPHO-YCa JOYHEIMY LIBAMH HE MPEBHIUAIOT BEJHYHH, NIPHBEJEH-

HbIX B TaoJu. 2.
Taénumnma 2

| HauGoasuee paccTosiHue, M,
MEXKJIY TeMIlepaTypHO-yca-
IOYHBLIMHK WIBAMH, AOINYCKae-

Mble Oe3 pacdera, AJs KOHCT-

PYKHHH
KOHCTDYVKIIHH
HA QOTKDPLITOM
BHYTPH OTal- | phapyxe uan
JT.HBaeMI:EEx B HeoTanjaHBa-
sHalih eMBbIX 3 aHHAX
1. berounsie KOHCTPYKUMU cOOpHBIE 40 30

2. Kejez006eToHHBIE KOHCTPYKIUK C HEHa-
IpAraeMod apMaTypod HJau TlupeaBapu-
TeJbHO-HANPSAXKECHHbIE:
a) cOOpHO-KapKacHble, B TOM 4UHCJE CMe- 60 40
HIaHHBIe, ¢ MeTa/JIHYeCKMMH HWJIH Jepe-
BSHHBIMH TMOKPBITHSMH
6) cOopHbIE CINIOLIHBIE 1 50 30

[Ipumeuanuust: 1. Jdna xene300eTOHHBIX KOHCTPYKUHMH  OAHO-
TAXKHBIX 3AAHHH PACCTOAHUA MEXKAY TEMIepaTypPHO-YCAJOUYHbIMH IUBA-
MM, YKa3aHHLIE B HACTosIel Tabauue, yBejguuupaored Ha 20%.

2. BejqHudHbl, NPUBCIEHHLIE B HacTosield TabJanne, OTHOCITCH K
KapKacHbIM 3JaHHAM IIPH OTCYTCTBUM CBA3el Ju00 TIpH DPAaCOJIOXKEHHH
CBA3eH B cepenuHe nedopmaloHHoro 6Jioxa.

1.26. 1lpu craTHueckn¥Y H TeNJIOTEXHHYECKHX pacyerax suencrole-
TOHHBIX KOHCTPYKUMH CJENYeT VYUUTHIBATH CPEAHION YCTAHOBHBIIVIOCS
BJAXKHOCTE SUEHCTOro OeTOHA, NMPUEMMAEMYIO 1o TabJa. 3.

1.27. [lpn pacuere mnpenBapUTENbHO-HANPSKEHHBIX JBYXCJHOHHBIX
KOHCTPYKIIMH H3 SIYEHCTEIX OeTOHOB ONpEeAEJIEHHE IOTepb HANPIKEHHS
H YYeT HONOJHUTENbHBIX TpeOGoBAHHUHA JOJXKEH IPOU3BOJUTHCA B COOT-
BeTcTBHH ¢ I'MaBoi CHull no npoexktupoBanuio GeTOHHBIX H XKejaesobe-

TOHHBIX KOHCTDYKIHUH.
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Tabnuma 3

T

Pacuetrnasi cpepnusisi yCTaHOBHBLIASCH BJAK«
HOCTb sidelcThIX GeTOHOB, % (1o Becy)

IS NOKPRITHH
Bun siuencroro Gerona Miﬁifgﬁf};{_ i )
HLIX ¥ BeHTH-
JHDVeMBIX BeHTHJIH- HeREeHTHIH-
YepoavHblX PYEMBIX DYEMbIX
nepexperTun
Ha necke 10 12 15
Ha zonax 10 . 15 . 20

2. MATEPHAJIBl JJ51 BETOHHBIX H XEJIE3OBETOHHBIX
ROHCTPYKIHH H3 AYEHCTHIX BETOHOB

AUYEWCTDBIMT BETOH

2.1.(2.1). SIyeucrrifi 6eTOH — GETOH C MCKYCCTBEHHO CO3JMAHHBLIMH TIO-
paMH, COCTOSILIMH H3 3aTBepIeBIlCH CMECH BXKYIIero (leMeHTa, H3BEeCTH
HJH CMEIIdHHOI0 BSIXKYLIETO) M KPEMHE3eMHCTOTO KOMIIOHEHTAa (MOJIOTO-
[0 mecka MJIA 30J1bl), JIETKHH 1O OOBEMHOMY BECY H MpPOILEAIIHH ABTO-
KJABHYIO WK TEJOBYIO 00paboTKy npu atTMochepHOM JHaBJEHHHU.

At GEeTOHHBIX H 2KeJe30GETOHHBIX KOHCTDYKUME, POEKTHPYEMbIX
B COOTBETCTBHHM € TPEOOBAHHSIMU HACTOSIMIEr0 PyKOBOACTBA, HOJXKHBI
NPeAyCMAaTPUBATLCS AUEHCTBIe OETOHHI, NPHUBEAEHHBIE B TPHJ. 1.

2.2(2.2). JIpu npoeKTHpOBaHHM GETOHHBIX U KeJe306eTOHHBIX KOH-
CTPYKIMH B 3aBMCUMOCTH OT UX BHJAA M YCJAOBHH DPabOTHl HAa3HAYaOTCH
TpeOyeMble XapaKTepUCTHKM OeToHa, MMeHyeMbie TPOEKTHLIMH MapKaMHU.

IIpoekTHEIe MapKH sSY€HCTBHIX OETOHOB HAa3HAYaOTCS MO CJAELYIO-
UMM TIpPH3HAKAM: 4) IO TPOYHOCTH Ha 0CeBoe cxKaTHe (KyOGHKOBas
MIPOYHOCTS); ©) TI0 MODPO3OCTOHKOCTH.

IIpoekTHRIE MApKH SUEHCTOTO OeTOHA HA OCEBOE PACTSIKEHHEe H {10
BOJOHENIPOHHIIAEMOCTH, KAaK TIPABHJO, HE HOPMUPYIOTCA.

2.3. 3a NPOEKTHYIO MapKy siueucroro OeToHa O TIPOYHOCTH Ha
cxkatue M npHHHMAEeETCH CONDOTHBJCHUE OCEBOMY CKATHIO  (Ipelen

NPOUHOCTU NpPH cxKatuu), R, Kre/cm?, a3TajJOHHBIX 00pasnos-KyG6oB ¢ pas-
MepoM pefpa 150 MM, DpOIUIeAIIHX ABTOKJAABHYIO 00paboTky (n/as sye-
UCThIX OGETOHOB AaBTOKJABHOTO TBEPAECHMS) HJIH TeEIIOBYID o0paboTKy
npofiapuBanueM JuOO 3JeKTPONPOrpeBoM (MJIsT SYEHCTHIX 0eToHOB 0es-
ABTOKJABHOTCG TBEpPHIEHHS), UMEIIHX CPEAHIOI0  YCTAHOBHBIIYIOCH
Baaxkuocth 10+2% (no Becy) H HCOBLITAHHBIX B COOTBETCTBHM €
I'OCT "a MeTOAB HCIOLITAHHHA SUEHCTHIX OeTOHOB; NIPOEKTHAs Mapxka 1o
IPOYHOCTH Ha CiKaTHe (COKPAUIEHHO «IPOEKTHas MapkKa IO NPOYHOCTH»)
SIBJISIETCS OCHOBHOH XapaKTepUCTHKOHW OeToHa M BO BCEX CiayYasaX NOJKHA
YKa3biBaTbCsl B MPOEKTE.

2.4. 3a OpOEKTHYIO MAapKy 110 MOPO3OCTOAKOCTH Mp3 suencteix Oe-
TOHOB TNIPHHHMAETCSI YHCJO WUKJOB [ONEpeMeHHOro 3aMOpaXKHBAHHSA U OT-
TauBaHHsl 00pas3ioB, HCOBITHBAaeMbIX B cooTBeTCTBHH ¢ I'OCT Ha
METOJbl  HCOhITAaHHH  sAuyeHCTHX OeTOHOB. IlpoexkTHass mapxa 1o
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MOPO30CTONKOCTH NOJKHA HA3HAYATbCH O/ KOHCTPYKUMH, [OABepraio-
MUXCS BO3ACHCTBMIO OTPHUATEJBHBIX TEMIEPATYPp HapYXHOI'0 BO3AyXa,
B COOTBETCTBHH ¢ Tabk. 4 Hacrodulero PyxoBoXcTBaA.

Tadauua 4

MBHEUMaNLHBIEe OPO-
€KTHBIE MAPKH OeTOHAa
| OO MOPO30CTOAKOCTH
Mp3a orpamxgaromiux
KOHCTPYKIIHH 3
AYEHCTHIX OeTOHOB EJA
oTanJauBaeMbiXx 3NaHHit

Venosusa paloThl KOHCTDVKIIHY

L

Knace
OTHOCHTeNbe B
Hggth;IfaH;;,_ Pacyernas sumusis TeMneparypa
Xa nHoMeuieMds | HapyXHOro po3ayxa I I 111
q)B
) J i
Huxe munyc 40°C 100 75 50
pe>75%  |Huxe munyc 20°C xo muuyc 40°C | 75 50 35
| BRKJIIOYHTEJIbHO
Huxe munyc 5°C po mumyc 20°C | 50 35 25
BRJIOUHTEJIBHO ‘
Munyc 5°C u Bhile 35 25 15
| Huxe mMunyc 40°C 75 50 39
60% < @e<< |Huxe munryc 20°C mo muuyc 40°C | 50 36 | 25
<2759 BKJIOUHUTEABHO
Huxke muuyc 5°C mo mmuyc 20°C | 35 25 15
BKJIIOUHTEJBHO
Munyc 5°C u srinIe 25 15 15
Huxe munyce 40°C 50 30 | 25
<< 60%  |Huxe munyc 20°C mo muyc 40°C | 35 25 15
BKJIIOUHTENBHO
Huxe muuyc 5°C mo mumye 20°C | 25 15 15
| BKAIOUHTENBHO
‘MHH}'C 5°C u Bblille 15 15 15
IIpumevanwne Pacuerhnie 3uMHHE TEMNEPATYpH  HADPYKHOIO
BO3AyXa CM. 1. 1.3 Hacrosimiero PykoBoacTaa.

2.5. lisi GeTOHHBIX ¥ 2XKeNe300eTOHHBIX KOHCTPYKUHA M3 SYEHCTO-

0o OeToHa AOJKHE TIPeLYCMAaTPHBATHCH

0eTOHOB:

d) mo mpouHocTH Ha cxartme: 15, 25, 35, 50, 75, 100, 150.

3ajlaHHas (IPOEKTHAsT Mapka II0 HPOYHOCTH Ha CXKATHe

CNEeAyIOIHe IPOEKTHEIE MapKH

JOJ/2KHa

OLITE OOeclieyeHa H NpoBepeHa HCNBITAHHEM KOHTDOJBHBIX 06pasoB-Ky-

60B H/IM UUJIHHAPOB B COOTBETCTBHH C NPHJI. 3 HacTodAmero PYKOBOA-
CTBA;

0) no moposocroiikocta: 15, 25, 35, 50, 75, 100. Iipu sToMm muun-

Majiblibie Mapkd OeTOHA HADYXKHBIX HECYIMX KOHCTPYKUHH ROJIKHBI
OnTh He HHxKe Mp3 25 aaa 3paupfi ¢ CyXUM M HODMAJbHHM  BJIAXKHO-
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CTHBIM PEXUMOM HOMEIEHUH, He Huxe Mp3 35 mas 3JaHUM C BIAXKHBLIM
H MOKPBEIM peXHMOM NOMEIIeHHH W He HHxKe Mp3 15 AIA  BHYTPeHHHX
KOHCTPYKUHH 3aBHUi,

2.6. BesmunHa OTHYCKHOM NMPOYHOCTH sueHCTOro OETOHA B 3JIEMEH-
TaX COODHBEIX XOHCTDYKLMH YCTaHaBAHBACTCY TOCYAAPCTBEHHLIMH CTaH-
JapTaMu Ha COOpHBle U3,

2.7. laa quenctblx OGeTOHOB NOMHMO MapKH IO IIPOYHOCTH Ha3Ha-
yaeTCH TakikKe OOBeMHBIH BeC B BBLICYIIEHHOM cOCTOSIHHH. CpelHui 006b-
eMHBbI Bec SUYEHCTOro OGeToHA B BBICYLUeHHOM Inipu Temuneparype 100-—
110°C mo TMOCTOAHHOrO BecCa COCTOSHHHU Yo B 3aBUCUMOCTH OT €0 TNpO-
€KTHOH MapKH 70 IPOYHOCTH NPHHUMAETCH B COOTBETCTBHU CO 3laye-
HHSIMH, TIPUBEACHHLEIMH B TabJ. b HacTosmero PykoBoAcTBa.

[Ilpumevaunusa: 1. Oag TenJoOTeXHHYECKUX PACUETOB OTPAXK-
JAOMIUX KOHCTPYKUUU OOBEMHBIN BeC AYEHCTOr0 OeTOH&  JOJIXKeH
IPHHEMATHCS YTOYHEHHBIM JAJd JAHHOTO KOHKDETHOro BHAa OeTOHA,
MPUHATOH TEXHONOTHH ero MITOTOBJEHWS M YCAOBHH 2KCIJAYATAIUH,
[Ipn OTCYTCTBHH TAKHX HaHHBIX o0beMHBIH BeC 6eTOHA HPHHHMAaETCH
C Y4eTOM pacueTHOH VCTAHOBHBILEHACS BJAaXKHOCTH {0 TabJa. J.

2. B mpoexrax noa:Ken OBITh yKasaH OOBeMHBIA BeC SYEHCTOTO

O6eToHAa B BLICYUICHHOM COCTOSIHHH COOTBETCTBYIOUIHMII €ro IpPOEKTHOIN
MapKe I10 IMPOYHOCTH.

Tabnumab

R

L

B Cpenuuii o0beMHBIM BeC siYeHCTOro GeroOHa B BLICYINEHHOM COCTOA-
SYUEHC - HHUH Y., KI/M% npu ero npOeKTHOH MapKe Mo NPOYHOCTH, HE MEHee
6:1"0;1?&

B _ 15 25 35 50 75 100 150

A 500 | 600 ;1 700 300 900 1000 1100

b | 550t 700 | 800 { 900 1000 1100 | 1200

[Ipumevanus 1. Buan sauencroix 6etonos A u b — cm. mpua, 1
HacTosmero PykoBoacTBa.

2. YBenuyenue O0OBEMHOrO BecCa, NIPOTHB yKazaHuoro B Tabj. 5, J0-
nyckaercs He Oojyee yeM Ha 50 Kr/m®. B oTaespHBIX cayuasx (HanpuUMep,
npu HeOOXOZUMOCTH MNOBLILIEHHSA 3BYKOU3OJANMH KOHCTPYKUHH) M TpH
COOTBETCTBVIOIIEM TEXHHKO-5KOHOMHYECKOM OOOCHOBAHHU JHJs OeTOHA
Buja D jonyckaercss noBoiliedue oObemHOro Beca Ha 100 xr/m®  (uau
GoJqiee) 1O CpaBHEHHUIO ¢ TabJ. D.

3. Ins GeroHoB Bupza A Moxer ObITb THpPeAYyCMOTpeH OOBEMHBIH
Bec Ha 100 xr/m3 suxe ykaszausHoro B Talu. b, B Tex cay4asix, KoOrja
MPOH3BOACTBO TaKuX OETOHOB OCBOEHO IpEANpHATHAMH-A3TOTOBHTEITMH.

2.8. HopMmaTuBHBEH OOBEMHBIM BeC KOHCTPYKUHH H3 SUeHCTOro 6eTo-

Ha y® (&g onpeleleHuss COOCTBEHHOTO Beca KOHCTPYKLUUN NIPH pacue-

Te HX Ha TPOYHOCTE U Jedopmanuyu) NPUHUMAIOT B COOTBETCTBHH C
Tada. o.

[Ilpumeuvasue DB cayuae NPpUMEHEHHS KOHCTPYKIHH W3 sye-

HCTHX GeTOHOB ¢ MOBBIIUIEHHULIM HAH MOHHXEHHBIM O0beMHBIM BeCoM

va 4100 xr/m3® (mau GoJiee) B COOTBETCTBMM C mpuMeu. 2 m 3 X

taba. b 3HaueHus V¥, npuseleHHHe B Tabkd, 6, COOTBETCTBEHHO H3-

MeHsioTes Ha =100 xr/m® (unu Godnee).
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Tadbnanumma 6

mﬁw

l HopMaTHBHEIH OODbEeMHBLIH BEC KOHCTPYKUHH H3 dYe-

. H, Kr/M% 1npd IPOEKTHOH MapKe
ﬂﬁ%ﬁg- Bua KoHCT- HCTOTO OeTORa Y / o ’
TOrO " IO IDOUHOCTU, He MeHee
feToHa o I N
15 25 35 50 75 100 150

R

W —— il -

A | Betorusie 600 | 700 [ 800 | 900 { 1000 [ 1100 | 1200
JKenesobe- 700 | 800 { 950 | 1050 | 1200 | 1300 | 1400

TOHHBIE
b Beronnsle 700 | 850 | 950 | 1100 | 1200 | 1300 | 1450

XKenezole- 800 | 950 { 1050 { 1200 | 1300 | 1400 | 1550
TOHHbIE

l L

[Ipumeuvanusa: 1. Buan suencteix 6etoHoB A H B — oM. npuun. 1
HacTosmero PyxoBoacTaa.

2. Tlpn Hanmuyuu QpaKTHYECKHX AAHHBIX IO pacXoly apMaTypel H
BJAAXKHOCTH OeTOHA B KOHCTPYKLIHAX H3 sSi4eHCTOro OeTOHa paspelaercs
NMPHHAMATb HHBle 3HaYEHHS YH, HO He HHKE NMpHUBeleHHBIX B Tabua. O.

PACTBOP 1JIS1 MOHTAXHBIX IIIBOB U BETOH
N1 3AMOHOJIMUMBAHUS CTBIKOB

2.9. Ilpy nasmavyeHuyw BHAA, NPOEKTHON MapKH H COCTaBa pacTBOPA
AJISE MOHT2XXHbBIX INBOB HeOOXOAUMO YUYHThHIBATH TPEOOBAHHA K CTPOHUTSIAb-
HHIM pacTBopaM, NpuBeneHHble B «HHCTPYKUHH NO NPHUIrOTOBJACHUIO H
NPHMEHEHUIO CTPOUTENbHHIX pactsopoB» CH 290-74 (M., Crpofiuspnar,
1975).

Ilp monTaxe n4eHCTOOETOHHLIX 3JeMEHTOB HADYKHBIX OI'DazKAai0-
IMUX KOHCTPYKLUHH pPEKOMEHAYETCS IPHMEHATh INPEHMVIIECTBEHHO Jer-
Kue pacTBopel 0O0beMHBIM BecoM MeHee 1500 xr/m3, m3roToBJsieMble HA
JeTKUX 3aNOJHHTEAX.

2.10., Osa 3aMoHOJMYHBaHUSA CTHIKOB M LIBOB NPH MOHTaxke c6op-
HBEIX 2JIeMEHTOB IIPUMEHSETCS PacTBOp APOeKTHOH MapKu He Huxke 100.
Ilrst CTBIKOB M UIBOB, KQTOPHIe B TMpOIlecce BKCIAYATAUMH HJIH MOHTaXKa
MOTYT TIOABEDraThCAd BO3JSHCTBUIO OTPHIIATENBHBIX TEMIIEPATyp HAPYK-
HOTO BO3IyXa, CAeAYeT MPUMEHSTh DACTBOPHI B OETOHB NMPOEKTHBEIX Ma-
POK 1O MOPO3OCTOHKOCTH HEe HHXKe HDHUHATHIX AJA CTHIKYEMBIX 3JeMEeHTOB.

HOPMATUBHDBLIE 1 PACUHETHDLIE XAPAKTEPUCTUKU
AYEUCTDIX BETOHOB

2.11(2.11). HopMaTHBHBIMH CONPOTHBJACHUSIMH SYEHCTHIX OeTOHOB
SIBJISIIOTCA;

COMPOTUBJAEHME OCEBOMY CxXKaTUi0 KyboB (KyOMKOBas HpPOYHOCTB),
RY;
CONMPOTUBJCHHUE OCEBOMY CXKATHIO NPUIM (HIpH3MeHHas NPOYHOCTH),
H .,
np?

COTPOTHBJIEHAE OCEBOMY DACTSKEHHIO, Rp.
HopmaTHBHasa KyOHMKOBas NpouHOCTh OETOHA NDHHHMAETCS paBHOM

Ri=FR (1—1,640), (1)
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rae R—cM. n. 2.3 Hacrosumero PykoBoacTsa;
U — KO3 (HUHENT BapHAIHH NOPOYHOCTH $eTOHA, NPUHHMAaeMBIi Co-
riiacHo raba. 7.

Tabauuma 7

v S ey > Pl . i - . —— —

Kosddbunguent 6GezonacHoCTH no GeToORY HPH
CXKaTHH kﬁ g H TPH PACTsIKeHHH kﬁ D npu pac-

Kosdbduudeur qeTe KOHCTPYKNHUA o mpeaelbHBIM COCTOAEUAM
Bup siaeucro- | papHauMH | . -~ _

ro ternua [IDGIHOCTH
GeTOHa V¥ nepBOA PDYEEH | BTODEH TPYIIIAI )
kﬁ'a kﬁ-p kﬁ.@ kﬁ,p
| | .
A 0,18 1,5 2,3 I 1 i
B 0,2 1,75 2,5 1 1

IlpuMeuanue DBuas suencreix GetoHoB A U b —cMm. npua. |
HacTosalUlero PyKoBoaCTBA.

HopmaTuBHas OpPHU3IMEHHASA TIPOYHOCTh AUYEHCTHIX GETOHOB NPHHATA
paBHON

no=R" (0,95—0,0005R) . (2)

HopmaTuBHbe cOnpoTuB/AeHHs OeTOHa CXKATHIO Rgp (c OKpyrJe-

HUEM) M OCeBOMY PacTAXKenulo R B 32aBHCHMOCTHM OT IPOEKTHOH Map-
KM 0eTOHa MPHUBEeJeHEl B TadJ. 8.

Tabanuna8
|
Ig 3HadeHUNI HOPMaTHUBHBIX CONPOTHBJecHHN OGeTOHa
"'5 H H
= R pp ¥ R p, ¥ pacueTHnlx CONPOTHBAEHHR GeTOHA
BHO cONDOTHR- g R ir* R 11’ KI"C/CME, IDH NIPOEXTHON MaDKe OeTOHA
JIeHud 4 up p
R g o NpPOYHOCTH
O i 5 .
A& | |
b 15 25 35 50 75 100 l 150
—_— —. | —
Carne ocenoe | A] 10 [165| 23 | 33 | 48 | 64 | 93
(Ipu3aMeHHas 1
MIPOYHOCTD)
R 1p# Rupr B{ 95| 16 | 22 | 31 | 4 | 60 | 88
Pacraxenne Al 1,4 2,3 3,1| 42} 5,7 7,2| 9,5
0CeBOE
H
Rp 1 Ry B| 1,2| 2,1 2,8] 3,8 5,1| 6,6 8,5

Jlpumevdauna: 1. Buaw guenctoix 6erosoB A m b — cm. npua.
1 HacTosiero PyKoBOACTBA.
2. 3HayeHusl HOPMATHUBHBLIX COMPOTHUBJIEHHH sYEeHCTOro OeTOHa AaHbl
JJIS COCTOSHHUS CpenHel BAaxKuoCcTH, paBuol 10% (mo recy).
3. Pacdernrie conpoTHBJeHHs OeTOHa IJsi NpeNeJbHBIX COCTOSIHHH
BTOpOﬁ TpyIinbl RIID 11 8 R pll 8BOAAT B pacuer ¢ 1{03(1)(13H11H@HTQI§1

yCJIOBHA paboTH me==1.
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2.12(2.13). PacueTHBle CONPOTHBJCHHS SUCHCTEIX GETOHOB JMJs mpe-
JeJbHLIX COCTOSHHA fepBOH H BTODOH IDYNHNBEl  ONPEAEASIOTCH ITIyTeM
neJeHHST HOPMATHBHEIX CONDOTHUBJEHHH HA COOTBETCTBYIONHME KO3((dHu-
UHeHTHl G6esonacHocTn 110 O€TOHY NPH CIKATHH R6.¢ HJH NPH pacTAKCHHH
Rs.p, IPUHHMaeMbie o Taba. 7 nacrosimero PyxosoxcTsa.

BesHupHBl pacueTHBIX CONPOTHBJEHHH SIUEHCTHIX OeTOHOB (¢ OK-
DYTJleHueéM) B 3aBHCUMOCTH OT HX IPOEKTHBRIX MAaPOK HO I[IPOYHOCTH
NpUBEJAEHbI: JJS NPeLesbHEbIX COCTOSHHA NepBOH rpynusl Ryp U Rp — B

Taba. 9, a pjis npeleNbHBEIX COCTOAHHH BTOPOH TPynnbl KRpyprr H Rpir —
B TabJ. 8.

Tabnuua 9
|
é 3HAa9eHHd PAacueTHBIX COIDOTHBJEIHHA RHPH Rp.
= o Kre/cM?, npH npoeXTHOA Mapke GeTOHa JIO HPOMHOC[H
Bupx conporus- 2O [ ) -
JeHHS R : | |
g‘g 5 25 35 50 75 | 100 | 150
Cxatue ocepoe | A 6,5 11 15 I 22 32 49 62
(IpH3MEHHAS b 5,5 9 12 18 26 | 35 50
MPOYHOCThD)
Rup
PacTaxeHue A 0,6 ] 1.4 1,8 1 2,56 | 3,1 4.1
oceBoe Rp b 0,5 | 0,8 | 1,1 | 1,56 | 2 2,6 | 3,4

[Ipumeganusa: 1. Buasl suyeudcthix OetoHoB A ¥ DB —cM.
npui. 1 Hacrtosimiero PykoBoacTBa.

2. 3HayeHUs DPACYETHHIX COMpPOTHBJEHHH AYeucToro GeTOHa JaHH
IJIS COCTOSTHHA CpellHed BJaxXKHOCTH, paBHOit 109 (mo Becy).

PacyeTHrle CONPOTHBJCHHSA SYEHCTHIX OETOHOBR HJs TIPENesIbHBIX COC-
TOAHHA MEPBOH rpymnbl Rpp H Rp cHHXKAWTCA (MAM MOBHILIAKOTCA) 1y-
TEéM YMHOXEHHSA Ha KO3(Q(HIMEHTHI YCJIOBHH paboThH OeToHA Mg (He3a-
BHCHMO ADYyr" OT ApYra), YuYHUTbIBAlOLU{HE: OCOGEHHOCTH CBOHCTB 6eTona,
NIATECIBHOCTD MEUCTBUSA HArpyskd, CTaiuio pabdoTbl KOHCTPYKIHY, CIO-
coOLI ee H3rOTOBJNEHHS, pasMephl CeyeHHHE H T. II. B COOTBETCTBHH C
tala. 10.

2.13. 3HayeHus1 HAYaALHOrO MOAYJA ynpyroctH Ee np# CxaTun H
DACTAXEHUH HAJS SYEeHCTHIX '6eTOHOB ¢ BAaxHOCThIO 10+4:2% (1o Becy)

NpUHUMAOTCH mo taba. 11,

Ipy COOTBETCTBYIOUIEM 3KCHEPHMEHTAaNbHOM OO0OCHOBAHUH AOMYCKA-
eTC VYUTBLIBATb BJIMSHIE HEe TOJBKO NPOEKTHOH Mapru OeToHa 1O MNpou-
HOCTH, HO ¥ €ro 0OBeMHOro BeCa, COCTaBa M BHUIE BAXKYIIETO, a TaKXe
VCJIOBHH M3TOTOBJIEHHA Y TBEpHeHHsT 6eTOHA, MPH 5TOM MOXKHO INPHUHH-
MAaTe Apyrue 3Hauenus L, COMVIACOBAHHBIE B YCTAHOBJEHHOM NOpPAIKe.

B kaumatayeckom mopapaiione IVA aa KOHCTPYKUHE, He 3allUI(eH-
HbIX OT HeHCTBHS COJHEeUHOM pajgdanud, 3uauenuss FEes, yKasaHHble B
taba. 11, caenyer ymuoxatpb Ha Koagdunuedr 0,85.

2.14(2.16). Koahdunuent auneliHofi TeMuepaTypHon Aedopmanuu
AYEHCTHIX OETOHOB Clg, : NP H3MEHEHHH TeMmuepaTypsl OT MHHYC H50°C
o nmwoc 50°C npruuMaeTcs paBHBIM op, ¢+ =0,8-10-% rpag—1.

[Ipu HaMUYU¥W AAHHBIX O MHHEPAJOTHYECKOM COCTaBe 3alOJHHTeNeH,
pacxXoje IlleMeHTa, CTelNeHH BoJOoHACHIIeHds OeTOHAa, MOPO3OCTOHKOCTH
B T. A AONYCKAGTCA NPHUHMMATH JAPYTue 3HAUCHHA O5, t, OOOCHOBAHHBIE
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Ne O3B BHA

———

Tadbauna 10

dakTOpH, OGYCAOBJAHBAIOUIHE BBEeIEHHe KO-
sthdhHIHeHTOB YCAOBHH padoThl GeTOHA

KoshhHIHEHTHl YCAOBUH
paBGorhn OeTOHa

VCJIOBHOE
o6o3HauUeHHe

L

3Ha4YeHHe

1

e Q2

18

oy

J1IUTeNbHOCTh AEHCTBHA HATPYy3KU:

a) NpH ydeTe MNOCTOSHHHIX, IJUTE/]b-
HHX KW KPaTKOBPEMEHHHX HaArpysox,
KpOME& HArpy3ox, CyMMapHas JJH-
TeJLHOCTh HNEHCTBUS KOTOPHIX MaJja
(HanpuMep, KpPaHOBHIE  HArPY3KH;
BETPOBHE; HATPY3KW, BO3HHKAIOIIHE
DK M3TOTOBJEHHH, TPAHCIOPTHPOBA-
HHUM U BO3BEIAEHWH), a TaKXke IpH
yueTe OCOOBIX HATPY30K, BHI3BAHHBIX |
gedopMal UMl NPOCAXOYHBIX TI'PYH-
TOB, HaOyxaiouluX, BEYHOMEDP3ALIX H
TOMY TOJO0OHBIX TPYHTOB

6) mpu yueTe HArpysoK, CyMMapHas
IJUTEJLHOCTh ASHCTBUSA KOTODPBIX Ma-
Ja, uau ocoOBIX Harpy3ox, He yKas3aH-
HBIX B 103. la i
[TomepemenHoe 3aMoOpaxKUBaHHe M OT-
TaUBaHUE
DeTOHHBIE KOHCTPYKIHUU
BiaxkHocte guencroro bOeroHa (o Be-

cy):

a) 109% u MeHee
6) ot 109% mo 259%

B) 259% u Oosee

beroHupoBaHHe B BEPTHKANBHOM MOJO-
)KeHUH  (KacceTHbId Ciocod H3TOTOR-
JIeHUs )

CeueHse CKATLIX 3JEMEHTOB YYaCTKOB.
CTeH miIoiaabio MeHee 0,1 m2;

a) XeJe300eTOHHBIX 2JEMEHTOB
6) OETOHHBLIX JIEMEHTOB

JKCIJayaTauusi He 3alUILEeHHBIX  OT
COJIHEUHOH pajuanuyd KOHCTPYKIMH B
RIuMaTnyeckoM mozapaviode IVA co-
rinacHo raage CHull no crpontenbnofi
KJIUMATOJOTHH U reodusuke

e 0,85

[Io uuTep-

TTIOJISIIIHHA
165 0.85

mer 0,8

Hlgs 0,85
Mosg 0,75

Mmeig 0,85




[Tpodonscerue Taba. 10

bt KoaddHnueaTs yeaosuii
§ padorn CeToHa
= P aKTODHI, oﬁycnuﬁnﬁﬁamMHg BBEéI,EHH.e KO-
opHufi paGorHl GeTOHA
& SPPUNYENTOB YCAOBHA P YCJOBHOE
< o6o3Hayenue 3HAUCHHE
|
8 | Texmosormueckue MNYcTOTH B CXATHX
9JieMeHTaxX IpPH NYyCTOTHOCTH: 1
&) QE)D/{) Me12 1' 0:9
6) 2bY% u 6ogee 6o 0,5
B) oT b Mo 25% 1619 ITo nHrep-
i HOJAALIVT

[Ipumeuanue Koabpuuneursl me (nos. 1, 3, 4 u 7) ROMKHK
YUUTHBATbCSI NPH OIPENEJICHHH PAaCyeTHBIX conpoTuBieHHd Rop M Ry,
a IO OCTAJILHLIM HO3SHIHSAM — TOQJIBKO NDH ONpeAeJeHUH Rup.

Ta6auia ll

3HayeH¥e HavyaJabHOrO MOAYJ st yupyrocty OeroHa Eg10-3, krc/em?,
Bun NPH TIPOEKTHOH MapKe 110 NMPOYHOCTH
SYCHC - )
TOT'O
berona | g 25 35 50 75 | 100 150
A 12 17 25 38 o0 75 100
B | 10 | 14 | 20 30 40 | 60 80

[Tpumewannusa: 1. Buanl suencthix GetoHoB A u B — cM.
npuj. 1 sacroauiero Pyxosojcrsa.
2. Jas sAYeucThx OETOHOB, OTJIHUYAIOUIMXCH II0 OOBEMHOMY BeCy Ha
-+100 xr/m® (mau Gosee) OT nmpHBEAEGHHBIX B Taba. 5 (cM. npumed. 2 u
3), sHayeHus Eg ONperensIoTcs SKCIePUMeHTAaNBHO.

B YCTAHOBJEHHOM mnopsaaxe. a4 pacueTHOH TeMmepaTypHl HHXKe MHHYC
50°C BeJaHMyHHA 6, ¢ TPUHUMAETCH I10 SKCIIEPHMEHTAJBHBIM HaHHBIM.

2.15(2.17). Hayanbublit Ko3(®@HUHEHT monepeuHoH  AedopMaluy
syercThIX 6eTOHOB (ko3 duuuedT IlyaccoHa) p mpHHUMAeTCsT DaBHBLIM
0,2, a MoAayJAbL e¢ABHra fAueucThix OetoHoB ( — paBuelM 0,4 OT COOTBRET-
CTBYIOUIHX 3HayeHuii Egs, Krc/cM2, ykasaHHslx B Ta6a. 11.

APMATYPA

2.16(2.18). aa apmupoBanwsg KeNe300ETOHHBIX KOHCTPYKUMH HOJI-
JKHA TIPUMEHSITbCSI apMmaTypa, OTBeyawluas TpeOGOBaHHAM COOTBETCTBY-
IOIHX TOCYAApPCTBEHHBIX CTAHZAPTOB HJH YTBEPXKIEHHBIX B YCTAHOBJIEH-
HOM IOPpAAKe TeXHHUECKHX YCJAQBUH, CICAVICIIHX BH/IOB:

CTEPXKHEBAA apMaTypa:

a) ropsuekaTaHas — rjaajgkas kJjacca A-I, mepuoauuyeckoro npodu-
ns kaaccos A-II, A-III A-1V, A-V:

6) TEepMHYECKM YHIPOUHEHHAS ~— MEePHOAUUYECKOro InpodHuaAs KJIacCOB
Ar-IV, Ar-V, AT-VI;

FIpOBOJIOYHAA apMarypa:
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B) apMaTypHas XOJOLHOTAHYTAd TpPOBOJOKA: OOBLIKHOBEHHAS —
riaaxkas Kaacca B-l, nepuoguueckoro npoduns knacca Bp-I;

BBICOXONIpOYHAA — raaakass xaaccor B-1I, nepuomnueckoro npodnu-
a9 KJjaacca Bp-ll.

st 3ak/aAHBIX AeTatell ¥ COeNHHHTEeNbHEIX HAKTAZAOK IpPHMEHSeT-
Cs, KaK NpaBuJsOo, NPOKATHAA YrJepoaucrag crajb xjiaacca C38/23 co-
rnacio raase CHull no npoexTtuposanuio crTafbHEIX KOHCTpYKILHIL.

B xauyecTse apMaTypn XKeae300eTOHHHIX KOHCTPYKIHH JONyCKaeTcs
NPAMEHATb JApPYrue BHABI CTAJIEH, B TOM 4UMCJe YNPOUYHEHHBIE BBITSXKKOM,
kiaaccos A-IIs nm A-IllB, mpuMeHenne KOTOpPHIX HOJMMXHO GHITH COIVIACO-
B2HO B YCTAHOBJIEHHOM IOPSIKE.

IIppmevanne. B paneHefimeM B HacroslleM PyKOBOACTBE
AJg KPAaTKOCTH HCHOJB3YIOTCS CJIeNYIONNe TEPMHHDL:

KCTEPHKEHD» — A1 0003HAUEHHS apMaTypsl J000oro AMaMerpa,

BUJa M NpoQuJIAS HE3aBUCUMO OT TOTO, IIOCTaBJsSeTcs JIM OHA B

NpyTKax uax MoTkKax (6yxrax);

«AHAMeTD> (d) ~—ecsmm He OroBOpPeHO 0C0GO, 03HAYAET HOMH-

HAJNBHBIA AUAMETD CTEDKHA.

2.17(2.19). BurSop apmaTypHBIX cTajell CelyeT MPOH3BOAUTL B
8aBUCHMOCTH OT THNA KOHCTPYKUHH, HAJHUUY OPEABADHTEJABHOTO HANDHA-
KeHHdA, a TakKe OT YCJHOBHH BO3BEACHMA H SKCIVIYATAUNH 3JAaHHA HJH
COOPYXEHHTI B COOTBETCTBHH ¢ II. 2.18 Hacrtosamere PyxoBoncTsa.

2.18(2.20). B kauecTBe HEHANpATAEMON APMATYDH KeJe306¢TOHHBIX
KOHCTPYKUMH CAEAYET IIPEHMYINECTBEHHO TIPHMEHSATD:

a) ropsyeKaTaHyo apMaTYPHYIO cTadb Kjaacca A-III;

6) OOBLIKHOBEHHYIO apMaTypHYI0 IIPOBOJIOKY OIHAMETPOM J3—5 MM
kiacca Bp-I » kmacca B-1 /(B cBapuBIX cerkax KM xapkacax);

JOTYCKAeTCqd TAKKE NPHMEHSITD:

B) IOpsueKaTagyw apMaTypHyio c¢ranb kaaccos A-II # A-I B oc-
HOBHOM JIJM IONepeyHOoR apMaTypbl JUHEHHBIX 3NEMEHTOB, AJS KOHCT-
PYKTHBHOII M MOHTAMHOW aPMATYPHI, a TaKxKe B KauecTBe [IPOJOJBHOU
paboyell apMaTypm B CJay4asiX, KOAA HCIOJB30BAHHE JDYIHX BHIOB
HeHamnpAraeMofl apMalrypel Heuejecoo6pasHo HIAKX He AOIyCKaeTcs.

Henanpsiraemass apmatypa kaaccos A-1II, A-II n A-I, a Takxe
OOLIKHOBEHHan apMaTypHas POBOJIOKA B KOHCTPYKIIHSIX H3 SUEHCTHIX
OcTOHOB JOJIKHBI IIDHMEHATHCS B BHJIE CBAPHBIX KapKacCOB U CETOK.

2.19(2.22). B xavecrBe HanpsiraeMol apmaTypbl npeABapHTEJSbHO-
HAIpSIAKEHHBIX JABYCHOHHBIX KeJe300eTOHHLIX 3ZJIEMEHTOB H3 SYEHCTHIX
6eTOHOB NpU AJHHE N0 12 M BKIIOUHTENBHO CJAeAYyeT NPEHMYLIECTBEHHO
I PUMEHSTD:

a) TepPMHUYECKH YIPOYHEHHYIO apMATYPHYIO ¢Tajgp kJjaccoB AT-VI
u At-V;

DOMYCKAaeTCsd TaKKe TPHMEnATh: _

6) BLICOKONPOUHYIO apMaTypHYI0 OpoBosioKy knaaccos B-1I, Bp-lII;

B) TOpsAUeKaTAHYI0 apMaTypHylo cTanb KixaccoB A-IV, A-V u Tep-
MUUYECKH YIPOUHEHHYIO c¢Tajb kiaacca At-1V.

2.20(2.24). Ilpu BeiGOpe BHAA M MApPOK CTaJy JJs1 apMaTyphl, yc-
TaHABJAUBAEMOH IO pacyeTy, a TAaKXKe TNPOKATHBIX CTaNeH IJAA 3aKaan-
HBIX Jerafeil NOJKHBL YUuUTBIBATHCA TeMIepaTypHble YCJAOBHSA 3JKCnAya-
TAUHY KOHCTPYKIMIT M XapakTep HX HArpy:XKeHHs COTJIacHO HpuI. 3 bk
4 rnaswl CHull 11-21-75.

[Ipu BO3BENEHMH B YCJAOBHSX pacyeTHO!N 3HMIEH TeMIIepaTyphbl Ha-
PYKHOro BO3IyXa Huxe MHHyC 40°C KOHCTPYKUHHA C apMaTypoH, HONY-
CKaeMOH JIJg HCIOJb30BaHHA TOJBKO B OTaNJ¥BAeMbIX 3JaHHAIX, HAOVI-
xXHa OblTh ofecneyeHa Hecymias CHOCOOHOCTL KOHCTPYKLUMH Ha CTAAHU
ee BO3BeHEHHs, IIPHHUMAS pacyeTHOe COIIPOTHBJEHHE apMaTypbl € KO-
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sppunuedtom 0,7 H pacueTHy HArpysky c¢ koaddunueHToM mnepe-
rpysky n==1.

2.21(2.25). Hdna woHTaXHBIX (HOABEMHBIX) (I€TeJb 3ACMEHTOB
CGOPHBIX 2KeJe300eTOHHBIX M OGTOHHBIX KOHCTPYKIUHH JOJKHA TNpHMeE-
HATLCA ropsuekarTanad apMarTypHas craip kKjaacca A-I1 mapkm 10 I'T
n kiaacca A-I mapok BCr3er2 n BCr3ne2.

B ciryuae, ecqH BO3MOKEH MOHTAXK KOHCTPYKUMH TIPH PACUETHOH
3UMHeH TeMmmepartype Huxke MuHyc 40°C, Hjs MOHTaXHBIX TeTelbh He
JLOITyCKAaeTCst IPUMEHSATE cTajb Mapku BCradnc2.

HOPMATHBHLIE M PACUETHDBIE XAPAKTEPHUCTHKH
APMATYPDI

2.22. HopmaTHBHbBIe CONPOTUBJEHHS R,  [J5 OCHOBHBLIX  BHJOB

CTEPXKHEBOH H TIPOBOJIOUHOH apMaTyphl IPUBeAeHBl COOTBETCTBEHHO B
Ta6s. 12 u 13 macrosaulero Pykosojcraa.

2.23. PacyerHble CONPOTUBJACHUS pPACTANKEHUIO HJSI OCHOBHBIX BH-
IOB CTEPXKHEBOM M NPOBOJOUHONT apMaTypbl IIPH pacueTe KOHCTDPYKUUA
10 MpedebHBIM COCTOSHWAM [E€PROA TPYNNB NpHBENEHB! COOTBETCTBCH-
HO B TabJa. 14, 15, a mpu pacuere 110 TPELEJbHBIM COCTOSHHMSM BTOPOH
rpynnel — B Tada. 12, 13.

Tabaunua 12

HopMmaTusible CONPOTHUBICHHS PACTAXKeHHIO

H
R, u pacuetHble CONPOTHBJIEHHS PacTsxKe-

Knacc crepxHeBOil apMaTtypnl HUIO OJI TIPeAeNbHbIX COCTOSHHUII BTOPOI
rPYINEI RaII ,» Kre/om

A-1 2400
A-I1 3000
A-TI1 4000
A-1V 6000
A-V 8000
Ar-1V 6000
Ar-V 8000
AT-VI 10 000

PacuyeTHple CONPOTHBACHUSI DACTSKEHHIO H CKATHIO IJSI OCHOBHBIX
BUAOB CTEPXKHEBOU H NPOBOJOUHOH apMaTyphl NPH pacueTe KOHCTPYK-

IHH MO IpeNedbHBIM COCTOSHHSAM TIEPBOM TPYIINBL NpuBeneHs B Taba. 14
1 15.
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Tadnupa 13

HopMaTHBHBIe CONPOTHBACHHS PacTsKe-

H

Kaace nposoaounof i HHIO Ry u pacueTHbie CONPOTHBJEHUS
apMaTyph! AMETD, MM | o CTAEHNIO I/ TIPEAedbHBIX  COCTOS-

HHE BTODOH FpPYyINbI RaII »  Kre/em?

B-1 3
Bp-I

B-11

5500

5500

5250
18000
17 000
16 000
1o 000
14 000
17 000
16 000
15 000
14 000
13 000

Bp-II

mﬂmcn;.n-m-qmt‘ﬁ.hcnmclﬂ

Tabnuua 14

Ty,

PacueTHble COIPOTUBJCHHS apMaTyDPh! ANs NpefesybHBIX
COCTOSSHHH nepBod Ipynnsl, Kre/cm?

ACTHAMNMEeHUIO CXATHIO
Knace crepiKHe- b

BOH apMaTyDEl !
nonepeynofl (Beprti-
npoponbHOH K KaJbHOH) H HaAKION- R »
. Holf R _* a.C
a.x
A-1] 2100 1700 2100
A-11 2700 2150 2700
A-IT] 3400 2700 3400
A-TV 5000 — —
A-V 6400 —m —
AT-1V 5000 — —
At-V 6400 — —
At-VI 8000 — —

* B xene300eTOHHBIX KOHCTPYKIUAX H3 SYEHCTBIX OCTOHOB He pe-
KOMEHAYETCA MPHMEHSATh IMONEPeuHylo apmatypy Bbime kiaacca A-IIT wu
CKAaTyi0 — Bhillle Kaacca A-IV.

2.24. Pacuernble CONPOTHUBJEHHS apMaTypbl CXKATHIO Ra.c, HCIOJb-
3yeMBI€ NpH pacueTe KOHCTPYKIHH IO NpPEeAeNbHBIM COCTOSHHSM IEPBOH
TPV, MPUHEMAIOTCA 10 TabJd. 14 ¢ ywuetoMm xo3ddhuuueHTa VCIOBHH
paboTH g Mo Tabm. 17, HO He Gosiee BeNHYMH, YKa3auHBIX B Tabs. 16
HacTtosero PyKkoBoJACTBA,
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Tabadua b

PacyeTHple COIIPO- PacuyeTanle CONPOTHB-
THBJACHHA apMaTy- JICHHs1 apMatyp® pac-
Knacc Pul pacTsXKEHHIO Kaace TSDKEHHIO JUIA fpe-
HpPoOBO- { AU TpefeJIbHbIX nposo- Hua- JeJIbHBIX COCTOAHHN
JIOgHOH Hdua- cocTosHHH nepBof l1ouHON MeTD, ITepBOi TpyIIbI,
apMa- MeTp, | Trpynns, Krcfem® apva- MM Krc/em?s
TYPH MM TYPE ,
POAOb- rnonepeyHoH [IPOAOMN b~ nomnepevyHoOH
Hoit R, Ra_x HOH R, Ra.x
B-1I 3—Db 3150 2200 7 9700 -
Bp-I 4 3500 2600 8 9000 | —
Bp-1 5 3400 9500 IBp-11 | 4 |11000 —
B-1I 3 12 300 — 5 10 300 | —
4 {11600 — 6 9700 —
3 11 000 — 7 9000 —
6 10 300 — 8 38400 —
Tabavnuma 16

PacueTHble CONPOTHBIACHHS CXKATOH apMaTyDhl
PO3HOHHO! 0OMa3xod NpH OPOEKTHOH mapke OerodHa 1o

C AHTHKOp-

Bupg sneMedTa [poIHOCTH
15 25 35 50 75 100 150
CxKaTule 1900 | 2100 | 2300 | 2600 | 3100 | 3600 | 3600
HMsarubaemnie 2200 | 2600 | 3000 [ 3600 | 3600 l 3600 | 3600
[IpuMeuanune PacyeTHole CONpPOTHBJACHHS apMaTypsl Onpejne-

JIeHB! ¢ yueroM xosbduuueHTa VCJOBHH ee [a0OTHl B KOHCTPYKIMAX U3
6etoHoB Mapok 100 u HUXKe

AJIST C2KAThHIX 2JEMEHTOB

1600

4920 R

Ra. C

IS
1600 -

H3rnbaeMpIX

40 R

Ra

(3)

. C

Tabauuwa 17

BHI aHTHKOPPO3HOHHON O06MasKu

KoshdHiveHT vonoBHil pa-
GoTBl apMaTyDPhl M 44

nepuwopugec-

rnajnxon Koro npodunsd

I_I,EMEHTHO-]'[OJIHCTHpOJIbHa A HJH JIATEKCHO-

MHHEPAJbHAA

IleMeHTHO-OUTYyMHas (XOJogHAs MacTHKAa)
IpH gUaMeTpe apMaTyph:

boJiee HIU PaBHOM 6 MM
MeHee 6 MM
buTyMHO-CHNIMKATHASA (ropsiuas)
DUTYMHO-I'VIHHUCTAS

ChaHueBo-OMTYMHO-1IeMEHTHAs (ropayas)

3*

3ak. 450

ol

-

DC:J_PC:}C:J
o O -] =1 =)
D000
1 ~3 3 =)




2.25. PacueTHble CONPOTHBJEHHS flONEpeyHOf APMATYPEl B KOHCT-
PYKUHSAX H3 gUEHCTOro OeToHa CHUKAITCA NyTeM YMHOXKEHUS Ha KO-
3(pPuuaent yceaosui paboTH apMaTypel B 6GeroHe MapkKh Huxke 100,
ofpenensieMblit 1o hopmyJie

15 R
R,.

(4)

H NPUHUMAKOTCSI B 3aBHCUMOCTH OT MAapku syedcToro ©OeToHa {10
TabJs. 18.

Tadbnauma I8

PacyerHble CONPOTHBJAEHHs IOHepedHol apmarypel R, ., Krc/cM?, mpu mpo-
eKTHOH MapKe 6eTOHA IO NIPOYHOCTH

i
15 25 35 o0 | 75 100 150

-

230 370 520 750 1100 1500 2150

2.26. [lnuHa 30HE! uepefayd HANPAKeHHd la.p AJ9  HAnpsraeMoH
apMaTtypel 0e3 aHkepoB ompenessgercss corjiacHo n. 2.30 raasel CHull
[1-21-75.

2.27(2.31). BeauuuHp MOAYJAS YIOPYTOCTH apMatTypel L, HpHHHMA-
IoTcd o TabJks. 19,

Tabaunuma 19(29)

Knacc apmaTtypht Moznynb Y“PY;iij:MEPMHTYPbI E,,
A-1I, A-11 2 100 000
A-T11, A-1V 5 000 000
A-V, At-1V, A1-V, Ar-VI 1 900 000
B-1, B-1I, Bp-II 2 000 000
Bp-1 1 700 000

3. PACYET B3JEMEHTOB LETOHHBIX H JKEJIESOBETOHHBIX
KOHCTPYKLUHH H3 AYEHCTHIX BETOHOB IO IHPEJEJIbHBIM
COCTOAHHAM NEPBOH I'P¥IIIIb]

PACUET BETOHHDBIX 2JIEMEHTOB 10 [IPOUHOCTH

3.1(3.1). Pacuer mo MNPOYHOCTH 3JeMEHTOB OETOHHEIX KOHCTPYKIHUHA
HOJIXKEeH TIPOM3BOAHTBCST IJIS CEUeHHH, HOPMAJbHBIX K HX HOPOILOJABHOH
GCH. B 3aBHCHUMOCTH OT YCJIOBMH paboTHl 2JEeMEHTOB OHH pPaCcCUMTHIBA-
IOTCS KaK 0e3 yyeTa, TaK M ¢ YUeTOM CONPOTHUBJEHUS OeTOHA PACTAHY-
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TOH 30HBL be3 yuera cONPOTUBJEHUA GeroHa pPACTIHYTOH 30HBI HPOU3-
BOJUTCA pacueT BHENEHTPEHHO CXKATHIX 3JEMEHTOB, NPHHEMasl, 4TO JO-
CTHXEHHE NPEeNeJIbHOTO COCTOSIHUSL XapaKTepu3yeTcss paspyIIeHHEeM CxKa-
TOro Oerona.

ConpoTuBienne GeTOHA CXATHIO YCJIOBHO IPEACTABJAASTCS HAaps-
KEeHUAMH, PaBHBIMHU Ryp, PaBHOMEPHO pacHpedeJeHHBIMH [I10 YACTH CiKa-
TOM 30HBl CEYEHHS YCJAOBHOH CXaToH 3oHe (puc. l,a), COKpalleHHO
HMEHYEeMOH B JAaJIEHeHUIEM TeKCTe PYKOBOJACTBA «C3KATOH 30HOH Ge-
TOHAa»,

C yueToM <CONpOTHBJEHUS O€TOHA pacTAHYTOH 30HBl TIPOHU3BOJMTCA
pacyer H3rubaeMblX 2JeMEHTOB, a TakK»Ke BHEUECHTPEHHO CXKATHIX 3Je-
MeHTOB. [IpH sTOM nNpHHHMAETCS, UTO MOCTHXKEHHE TIPEAENbHOI0 COCTO-
STHUST XapaKTepu3yercsl pas3pylieHueM OeTOHA pacTAHYTOH 30HHI (I10fIB-
JeHHeM TpewnH). IlpenesibHbie YCHAHS ONpPEnensiOTCH HCXONSI H3 CJe-
OYIOIHX Opennochlyiok (puc. 1,0):

CeyeHns nocJe gedopManuiy 0CTAIOTCS NJOCKHMHU;

HauboJabplIee OTHOCUTEJNbHOE YAJUMHEHHEe KpaWHero pAacTSHYTOT'O BO-

2 Ry,
JOKHA 0eTOHA PaBHO Eq ’

HalnpsxXkeHdss B OeTOHE CIKOTOM B30HBI ONPEHENAIOTCSI C YUETOM ViI-
CYTHX (4 B HEKOTOPBHIX <Ayyasgx ¥ Heynpyrux) Jpgedopmauuit GeToHa;

HanpsiXKeHust B GeTOHE PACTSHYTOH 30HBI pacmpefiesieHsl  PaBHO-
MEpHO ¥ PaBHH! I10 BesqHuYHHe Ry,

a) )
Kap Frpls ¥
¥ T FIT VA T
- ’"‘[m 2% <
- -Js C T = SR TEBE ‘4 -
= l{eHmp |l A
~ | M sl
f: t‘? YEH uﬂ J 4 N a0 00
6| % |
A J’f K i)

Puc, 1. Cxema ycuaufi u 9Smopa HANPAXKeHUMN B CeYeHHH, HOPMAaABHOM K Opo-
HONBHOH OCH

G — BHEIeHTPEHHO C¥XKAarToro OeTOHHOrQ sJeMeHTa, PacCYUTHIBaeMoro 6e3 yyera co-

IIPOTHBJICHHST OeTOHa pacTAHYTOH 30HBI; 6 — H3rHGaeMoro (BHEUEHTPEHHO C3KAaTo-

ro} 6eTOHHOro 5JeiMeHTa, paCcCUMTRIBAEMOro ¢ YUeTOM CONpPOTHBJAeHHS OeToHa pac-
TSSHYTOH 30HBI.

BHEHHEHTPEHHO C)XATDBIE 2JIEMEHTDI

3.2(3.2). Ilpn pacyere BHEUEHTPEHHO CIKATHIX OETOHHLIX 3JIEMEH-
TOB JAOJIXKEH NPHHUMATLCH BO BHHUMAHHE CJAYYAHHBIH  SKCLEHTPHUHTET

APOJOJBHOTO YCUJAS ey, OmpelelseMBIli COTJacHO yKasapuam 1. 1.24
Hactosmero Pykopojcrsa.

! n

MO YYHUTHIBATb BJIHSHHE MPOTMOOB HA HX HECYILLYIO CHOCOOHOCTHL KaK B
[IJIOCKOCTH 3KCLEHTPUUHUTETA NMPOJOJABHOTO YCHJUS, TaK U B HOPMAJbLHOH
K HeH IJOCKOCTH NYTEM YMHOXKEHHS 3HAUYEHHH €9 Ha KO3(D(DUILHEHT 1
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(cM. 1. 3.6 Hacroswero PyKOBOACTBA); B ciyuae pacueTa H3 MAOCKOCHI
SKCUEHTPHIHTETA NPOLOJBHOTO YCHIHS 3HAUCHHE €p NPHHHUMAETCS paB-
HBbIM BCJAHYHHE CAYYAHHOI'O 3KCUEHTPHIIHTETA.

[IppMeneHne BHEUEHTPEHHO CXKATHIX GETOHHBIX 3JEMEHTOB He j0-
IYyCKa€TCst MPH SKCUEHTPHUMTETAX TIPHJAOXKEHHS NPOJOALHOH CHJIBI ¢
YYETOM NPOrufoB €¢7M, IIPEBLINAIONIIHX:

a) B 3aBHCHMOCTH OT COYETAHHS HaTPY30K:

TpH OCHOBHOM coueTanuz — 0 9y:

nmpu ocobom couerannn — 0,95y,

0) B 3aBUCHMOCTH OT BHAA W MapKH G6ETOHA 10 TPOUYHOCTH:

AJIg BCEX BHIAOB Y MAaPOK siveHCTOro OeToHa npu JIOO0M codYeTaHuu
HArpysoK (y—=2) cM.

31ech Y — PACCTOSIHHE OT WLEHTPa THAXKECTH ceueHHST A0 HauBoJlee
CXKaTOT'0 BOJIOKHA GeToHA.

3.4(3.4). Bo BHeNEHTPEHHO CXKATHIX GETOHHLIX SJIEeMEHTaX B COOTBET-

CTBHM ¢ n. 0.29 Hacrodmiero PyKoBCACTBA HeoGXOAHMG HPEAYCMATDH-
BaTh KOHCTPYKTHUBHYIO apMaTypy.
3.5(3.5). PacueT BHENEHTPEHHO CXKATLIX GETOHHBIX JMEMEHTOB (CM.
PuC. 1,a) nOJIKeH rPOU3BOAKTBCH H3 YCJIOBUSA
N < &Ry Fg, ()
rae F'e — ONpeAeNsieTcss U3 YCJAOBUSA, UTO €€ ILeHTP TSKECTH COBMAazaer
C TOYKON MNPHUJAOKEHHUS PaBHOILEHCTBYIOUICH BHEINHMX CHJI.
JLnsT 2JIeMeHTOB NPSIMOYTOJBEHOTO ceuenns Fg onpelednsiercst 1o ¢op-
MY e
26,1
l Fs=bh (1-——- f‘: , (6)
BHeueHTpeHHO CXKaThble OeTOHHBIE BSJEMEHTHI, B KOTOPHIX He HOMyC-
Kaerca moasndenne Tpemuy (cMm. puc. 1,0) He3aBHCHMO OT pacuera M3
yCaA0BHA (), HMOJNKHB OBITh IPOBEPEHBI C YUETOM CONPOTHBJECHHSA 6ETO-
Ha pacTadyTo# 30HE (cM. . 3.1 mactosimero PykoBoacTBa) H3 yCJAOBHH
v (7)
-\\ L |
L9 3JeMeHTOB TIPSIMOYTOJNBHOIO ceyeHus ycJosue (7) HMeeT BUA:
1,75k Rp b h
N < . (8)
6e, 1
h ‘_"'0,8
B dopmyaax (6)—(8):
N — K03 PULMEHT, OTipeaensieMbii 1o dopmyne (12);
kB — xo3dPUnKEHT, NPHHAMAEMBIN DABHBIM:

LI ssyedcTeIX 6e10HOB BHI2 A — (,85;
Mg gyeucTreix 6eToHOB BHaa b — 0,75;

Wr — MOMEHT CONPOTHUBJICHUSA CCUEHMST IJT KPaHHero pacrsadHytoro BO-
JIOKHA € YUeTOM Heynpyrux JedopManuii pacTAHYTOro OeTona,
ONpefesigeMblii B NPEATIOJNOXKEHUN OTCYTCTBHS HPOAOJLHOH  CH-
JBL 10 QopMyJe

2J5. o
Wy = —2-5 4 S5 (9)
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ry = PDACCTOSHHE OT HEHTPA TAXKECTH CceyeHHs N0 SAPOBOH TOUKH, HaU-
foJiee yIaJeHHOH OT PacTAHYTOH 30HHI, OonpelensieMoe 1o (opMmyJe

Wy
r,—= 0,8 o i10
y 7 (10)
ITosoxenue HyAeBO JUHUM ONpeleNAeTCs U3 YCJAOBUS
(h — X) Fﬁ D
56.0 = o ’ (11)

J6.0— MOMEHT HHEPUMH TJOMIAAM CEYeHHMSI CKaTOH 30HLI OeToua
OTHOCHTEJNBHO HYJEBOH JIMHHY,

S6.0 B Sg.p — CTaTHUECKHH MOMEHT ILIOWAAUA CEYEeHUS COOTBETCTBEHHO

CXATOH M DPACTABYTOH 30H OeTOHAa OTHOCHTEJHHO HYJie-
BOH JHUHUU,

X — BLICOTa ¢3KaToH 30HHI OeToHa.

3.6(3.6). 3navenne Ko3(pdHIHEHTA 1), YUHTHIBAIOUICTO BJHAHHE NpPO-

ruba Ha BeAHYHHY SKCLUEHTPHLHTETA IPOLOJBHOTO YCHIHS €y, CJefyer
onpenensaTs no Gpopmyne
]

T! o N ? (12)
] —
Nl(p
rae Nxp — yCI0BHAA KPHTHUECKas cuJa, onmpejenseMas 1o hopMmyJe

6,4 EgJ [ 0,11

Nyp == 0,1 .
P ka0 ‘\ NETER (1)

B dopmyne (13):
Eg — HAuaJbHBIR MOAYJL yOpyroctH OetoHa (cMm. Taba, 11 Hacrosulero
Pyxosoncrea);
J — MOMEHT HMHEpUUH BCEero CeueHHs OTHOCHUTENbHO OCH, NPOXOAMILeH
yepes UeHTDP TSIKECTH CEUeHHUS 3JeMeHTa;
lo — pacueTHas AJMHa dJeMeHTa, onpefenasieMas mo Ttaba. 20 mHacros-
ero PyKoBOACTBA;
Ryn — K03 pUUHEHT, YUUTHIBAIOINHHA BJAHAHHE IJIUTEJBHOTO HEHCTBHUS

HArpyskw Ha HpOTrHd ajemMeHTa B [IPEACJbHOM COCTOSHUH H DaB-
HBIH

MR
S , (14)
m=1+p —

3fech P — k03(pPuIHeHT, TPUHAMAEMBI B 3aBUCUMOCTH OT BHAA dueuc-

Toro OeroHa paBHBIM: Iyig Bujaa A —I1,3, nnga Buga b —1,5;

M| — MOMEHT OTHOCHTEJBLHO PAaCTAHYTOH HJAM HaHMeHee C(KaTOM

FpaHHd CeyeHHS OT JeHCTBUS TOCTOSHHBIX, MJUTENBHBIX H
KPaTKOBPEMEHHLIX HArpPy30K;

M7T" —10 Ke, oT AeHCTBUS TOCTOSHHBIX W JUIHTENBHEIX HATPY30K;

{ — Koot puLMeHT, NMPHHIMAaeMBll DaBHBIM €o/f, HO He MeHee Be-
JTAYAHBI

[
g = 0,5 — 0,01 —f—---o,oomnp; (15)

afaech Rup — Krefem2,
[Ipu pacuere GeTOHHBIX 3JIEMEHTOB, HMEIOLIUX HECMeUlaeMbie OHO-
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PH, 3HaueHHA KO((PHUUEHTA Y] HPHHHMAIOTCH i CeyeHHsl B CpejHeH
TPeTH JJUHBI 3JeMmedTta no dopmysae (12), a gnaa ceueHHMdd B INpepenax
KpanHuxX TpeTed MAJUHBL 3JeMeHTa — IIyTeM JHHEeHHOH  HHTEPIIOJISIUH,
MPHHUMass B ONODHLIX CEUYCHUAX SHAUCHHUA 1) PABHBIMH eIXHHUIE.

Tabauwa 20

XapakTep omUPaRus PacueTrHasa nJaHHa o

JJIsT CTeH, ONHpAaIIIUXCS BBEPXY H BHH3Y:
a) npH IapHHpax Ha ABYX KOHILAX HE3aBHCH- H
MO OT BEJHUWHB! CMEIIEHHS OIOop,
6) npu 3ameMJenuH OAHOrO W3 KOHIOB H BO3-
MOXKHOM CMeElIeHHH Olop:
JJIS MHOTOIIPOJIETHRIX 3/1aHHH; 1,25 H
JJIsl ONHOIIPOJIETHBIX 3JaHUU 1,0 H

3

[TpuMmeuanue. K —BHCOTa CTeHB B IpeAejax 3Taxka 3a BLI-
YETOM TOJIHHBL IJANUTEl IEePEeKPLITHA.

3.7. Pacuer cxaThlX {(IIpd KOCOM BHELIEHTPEHHOM CKAaTHUH) OeTOH-
HBIX SJIEMEHTOB TIPOU3BOAUTCA 110 dopMmyde (D), NpU 3TOM:

a) maollajib CEYEHHs YCJIOBHOH cxKaTofi 30Hb OeToHa s NpHHHMA-
eTCA B BUJE MIPAMOYTOJBHHUKE, UEHTD TSAXKEeCTH KOTOPOTo COBHAAAaeT C
TOUKOH NPUJIOWEHUS CUJALl U [Be CTOPOHLI OTUpPAaHUUEHBl KOHTYPOM Ce-
YeHHS JIeMeHTa (pHC. 2), MIPH 3TOM:

be=2¢cp=2 (Yo — €0 ,); (16)
he=2cp=2 (Yn—2€9 x); (17)
170 A - A ng b -b
y .
F h
boxy |t €6 | 4Coy
[ <
X
S| A |
| ¥ Ye
Ll I,JJ .
4 - 4
l_hc | } b; J{
h - b
1 i z
Y X

Puc. 2. CxeMa pacnonOXeHHss YCHAMH W anopa HaANpSIXKEHHUd B NONEepedYyHOM ce-
YeHHH GETOHHOIQ 3JeMEeHTAa NPH KOCOM BHEUEHTPEHHOM CIKATHH,

B popmynax (16) u (17) ¢s ¥ Cn-— paccTodHHA OT TOUKHU NPHJIOKEHHUS
CHJIBL A0 ONMMIKaAWNX TPAHHL, CEUeHHS.
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Mnomans yeaoBHoH ¢xaTof 30HBEI GeToHA paBHA

Fe=14 (Yn—2€ox) (Yo —€oy); (18)

6) BJHSIHHE TPOAOJBHOr0 M3rida Y4uTHIBA€TCS B COOTBETCTBHH C
n. 3.6 HacTosiniero PyKOBOJACTBZ, NPH STOM BEJUUHHBLL 1} H ! OIpEIEs-
I0TCA B IBYX BapHaHTaXx:

) mpu BrICOTe CeucHHS A U SKCLUEHTPUUHTETE €ox—B HATIPABJCHHH f1;

2) TpH BBICOTE ceueHUsa fA=0> U 3KCUEHTPHUHTETE Eoy — B HANPaAB-
JieHuHd b,

[Ipu nBYX BapuaHTax 3HAYeHUS A 3a PACYETHYIO HECYIIVIO CIOCOD-
HOCTb TIDHHHMAeTCS MEHbIIAss BeJHUMHA, BBLIYHCAEHHAS 10 QopMyle
(6). IIpoBepka Hecymel cnocoGHOCTH ¢ YY4ETOM CONPOTHUBJIEHHS OeToHA
PacTAHYTOX 30HBI B COOTBETCTBYIOLUIEM HAaNpPaBJeHHH IPOHUIBOAHTCS [0
popmyaam (7) u (8).

3.8(3.7). Pacuer 3jieMeHTOB OeTOHHBIX KOHCTPYKLHH Ha MeCTHOE
cxarue (CcMaITHE) OOJXKeH MpPOW3BOAMTLCH corgacHo mi. 3.37—3.38 Ha-
crosiiero PykKoBOACTBA.

Pacuer OmOpHLIX CeUeHHH CKATLIX 2JeMEHTOB KOHCTPYKIHH B 30HaX,
MPUMBIKAIOIIMX K TOPH3OHTAJbHHLIM pPACcCTBOPHBIM IIBaM, NMPOU3BOAHMTCS B
COOTBETCTBHH ¢ TIpuJ. 4 Hacrtofamero PykoBoacTra.

N3Ir'MBAEMDBIE 3JIEMEHTDI

3.9(3.8). Pacuer u3srubaembix OGETOHHBIX »JeMeHTOB (cM. pHuc. 1,6)
TOMKEH TIPOU3BOAHTHCSA H3 YCJAOBUS

M< kR, Wi, (19)

roe kB — xosddUnMenT, NpUHEMaeMBI# corydacHo @. 3.5 Hacrosmero Py-
KOBOJICTBA;
W: — onpenensiercss no dopmyde (9); aasa 3JeMeHTOB NPSIMOYTOJBHO-
o cedenuss Wro NPHHAMMASTCH DABHLIM

b h?
Wy = . 20
=% (20)

PACHET JKEJIESOBETOHHLIX 2JIEMEHTOB TIO TIPOUHOCTH

3.10. Pacyer mo Npo4YHOCTH 3JAEMEHTOB XeJle300eTOHHBIX XKOHCTDYK-
HHA JOJIKeH NPOM3BOAUTHLCH MAJ5 CeUEHHWH, HOPMAJBbHBLIX M HaKJOHHBIX
K NIPOAOJLHOH OCH.

PACUET IIO TITPOUHOCTU CEUEHWI,
HOPMAJIBHBIX K TIPOAOJIbHOM OCHU 3JIEMEHTA

3.11(3.10). Onpenenenne npele/lbHBIX VCUIHMI B CEUEHHH, HOPMAJb-
HOM K HNPOMOJLHOH OCH 5JeMEHTa, INOJXKHO IPOUSBOAUTLCS HCXONA M3
CJAeAVIONIHUX IIPEeNNOCHIIOK:

CONPOTHBJ/EHHEe OETOHA pACTAKEHHI0 TPHHHMAETCH pPAaBHBIM HYJIIO;

COTIIPOTHBJIEHHe OETOHA CXXATHIO MPEACTaABJAALTC HaNPSAXKECHHUAMY,
paBHBIMH Rnp, paBHOMEDPHO pacnpefie/leHHbIMH 10 C€XKAaToH 30He OeToHA;

pacTAruBarllNe HaNUpsKeHHs B apMaType NPHHHUMAIOTCS He OoJee
PACYETHOTO CONPOTHBJICHHS PACTAXKEHHIO Ra;

CKUMaIOIHe HAaNPSKeHUuss B HanpsraeMol M HeHANpsIraeMOH apma-
Type TPHHHMAITCT He OoJlee pacueTHOTO CONPOTHBIAEHHUA CHATHIO Ra.c.

29



[Ipy masHuum B sieMeHTe HaAnpAraeMol M HeHalpsraeMoH apMaty-
PRl H3 CTaJH pasJIHUHBIX BHAOB H KJACCOB, KaJAblH BHA H KJacCC ap-
MaTypel BBOASIT B DACUYeT MPOUYHOCTH CO CBOMMH DacyeTHHIMH CONPOTHB-
neHusaMu. B sToM cityuae B pacueTHmix dopmynax npousBeneHHs RaFa

H Ra.cF, 3aMeHSIOT CYMMOH npoHsSBeleHUH PACUETHBIX CONPOTHBIEHUM

KaXJa0T0 BHAA apMaTyprl Wa COOTBETCTBYIOUIME NJIOIAAM MX CEUEHUH, a
npousBefieHns RaSa H Ra.cSac 3aMeHSIOT cyMMOil mpousBeleHHii pac-
YETHBIX COMDOTHBJEHHH apMaTtypbl Ha <CTATHYECKHE MOMEHTBI COOTBET-
CTBYIOIIHX IUIONIAJeH CeyeHHH apMaTyDHI.

Pacyer AByCJOHHBIX 3JEMEHTOB IO TPOYHOCTH NPH PAaCHONOXKEHHH
C/OSl TSXKEJOro OeToHa B PACTHHYTOH 30HE IPOH3BOAHTCH TAaK XKe, Kak H
L1 ONHOCJOHHBIX SIUEHCTOOETOHHBIX 3JEMEHTOB; NPH pacueTe IO je-
(popmanmuaAM TPOYHOCTB TAXKEJAOro OGETOHa NPHHMMAIOT PaBHOH ero
HPOEKTHOM Mapkxe.

TaKHX 3JeMeHTaX MOJCKEeHHe UEeHTPa TSXKECTH IUIOLIAAH BCEro
ceyeHuss OeTOHA MM ero CKaToi 30HBI, a4 TaK¥Ke CTATHUECKHE MOMEHTHI
CJIeAyeT onpelelisiTh, NIPUBOLA BCE CEUEHHSA K IPOEKTHOH MapKe OMHOIO
Bujga OeroHa.

3.12(3.11). Pacuer ceyeHn#i, HOPMAJBHBIX K MNPOZOJLHOH OCH 3Je-
MEHTa, KOI'la BHEOWHAX CHJIa LeHCTBYET B IMJIOCKOCTH OCH CUMMETPHH
CeUeHHsA M apMaTypa cCcoCpefoTOdeHA V MNEPHeHJAUKYISPHBIX K YXa3aH-
HOH INIOCKOCTH TpaHeH »JieMeHTa, AOJXKEH INPOH3BOAHTLBCS B 3aBHCH-

MOCTH OT COOTHOUICHHMS MEXAY BeJHYHHOH OTHOCHTEJNLHOH BHICOTHI

X

CXKAaTOH 30HL OeToHa &= P OnpesensseMoil B3 COOTBETCTBYIOUIHX Y-
0

JIOBHY DABHOBECHSI, M TPaHWYHLIM 3HAYeHHEeM OTHOCHTEJbHOH BLICOTH
cxartoit 308 Oerora &xr {cMm. m 3.13 macrosmero PyroBojacTBa), TPH
KOTOPpOM IMpPEHeNbHOe COCTOSHHE 32JEMEHTA HACTYIAaeT OJHOBPEMEHHO C
JOCTHXECHHEM B pAaCTAHYTOH apMmarype HanpsXkeHHs, PaBHOTO Dacyer-
HOMY CONDOTHUBJEHHIO R,.

3.13.(3.12). Bennuuna &r onpenensercsa mo opmyne

&

R = Op 5o _) ’
b+ o000 \!— 1.1

(21)

rae Ep— XapakTePUCTHKA CKATOH 30HbB OeToHa, InpuHUMaeMas JIs
auencToro 6erona pasHoit 0,73;
Oa — HanpsiXeHWe B apMarype, Krc/cMm?, MNpHHAMaeMmMoOe pPaBHLIM
LJST apMATYPhl KJIACCOB:

A-I, A-1I, A-1I1, B-1 u Bp-I — R, — O,
A-1V, Ar-1V, A-V, At-V, AT-VI,
B-I1, Bp-II ~ R4 --4000 — o;

sfech Ra — pacueTHOe CONPOTHBJAEHHE apMaTyphl PACTSXEHHIO C yue-
TOM COOTBETCTBVIOLIHX KOG (UIHEHTOB YCJIOBHH PabOTH
apMATYPBl Ma, 32 HCKIOUeHHeM XKo3dhdunuenra Mag (oM.

no3. 4, tata. 24 vnapsl CHull 11-21-75);
Op — onpeaensercs npu Ko2QoUIHeHTe My, MEHLUIEM EIHHHILL

Ilpu atom Er moaxkuo 6biTh He HoJsiee 0,60.

3.14(3.13). Ilpu pacuere 1Mo MPOUHOCTH KeJe300€TOHHBIX BSJEMEH-
TOB ¢ BLICOKONPOYHOH apmatypolt kuaaccos A-IV, Ar-IV, A-V, Ar-VI
B-I1, Bp-II npu cobmonennn ycaorusi §<Er pacueTHOe CONPOTHBIEHHE
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apMartypel Ra jJosxuo ObTh YMHOXKEHO HAa KO(DOHUHEHT YCJOBHH pa-
OOTHl a4, OHpefensseMell IO QopMmyae (22) nacrosigero PykoBoACTBA.

Ilpy Hasuyuu cBapHBIX CTHIKOB B 30HE 3JeMEHTa ¢ H3NUGaIoHIUMH
MoMeHTamy, npeBbinarciidME 0,9 Muyaxe (e Muyaxe — MakcuMadbHbld
PACUETHEIA MOMEHT), 3HAYeHHe KO3(M(PHUUEHTA Mag JJIA aAPMATYPLI
kaaccoB A-IV u A-V npunuMaercs ne 6oJiee 1,1:

:
En

TAE Maq — MAKCHMAJbHOE 3HaueHHe KO3(MMUUHUEHTA Mla4, NPHHUMAEMOE
paBHBIM JJISI apMATYPHI:

’”343534‘“(534_1) (22)

kjaaccoB A-IV u Ar-1V — 1,2;
knaccos A-V, At-V, B-1I, Bp-1I — 1,15;
rhacca Ar-VI — 1,1:
X
g-_:;l—-, rjile x TOACUHUTHIBAGTCA IIPH 3HauyeHUAX Ra 6e3 yuera KoabhdH-
0

ODUECHTA 1My4.

N3I'MBAEMBIE 3JIEMEHTHI TTPAMOYTOJIBHOI'O, TABPOBOTO
M IBYTABPOBOT'O CEUEHUM

3.15(3.15). Pacuer NPV OYTOJbHBIX CeYeHH 1, YKa3aHHBIX
B 1. 3.12 Hacrosuiero PyxosoactBa (puc. 3), npu = P <K Enp moaxKeH
NPOU3BOAUTECS H3 YCJIOBUS
M< Ruyp bx (hy—0,6x)+R, , F, (hy— a’); (23)
OPH 3TOM BRICOTA CXKATOH 30HB X onpefensercsd H3 GOPMYJIb
Ry Fa—R,  F,=Rpp bx (24)

U npuHHMaerca ¢ yderoM 1. 3.17 macrosutero PykoBoncrsa.

3.16(3.16). Pacuer ceuenuil, HMEIOINHX TOJKY B CXKAETOH 30HE,

X

pH E=PT£;_,§R JOJIXKEH TPOHIBOAUTLCA B 3aBHCHMOCTH OT INOJOXKEHHA
®

MPAHHIE] CHKATOH 30HHI:

a) eclM I'DaHHIA CXKAaTOoK 30HBI NPOXOJAMT B noake (puc. 4,2), T. e
coOMIOmaeTCs YCJI0OBHe

Ra Fa < Rup b h +R, . F., (25)

pacyeT IMPOM3BOAUTCH, KaK AJs NPSAMOYTONLHOIC CeUeHHs MHPHHOH &g,
B COOTBETCTBWH ¢ NI. 3.15 Hacrosero PykoBoacTBa;

6) ecru rpannma cKatofl 30HH NpoxoauT B pebpe (puc. 4,6), T. e.
ycaoBue (25) He cobhaozaercs, pacuer HPOHSBOJAMTCS M3 YCJIOBHS

M< Rup bx (hyg—0,5%) 4+ Ryp (b, —b) (Bg—0,5k) A -+

+ Ry Fy (ho—a'), (26)
NPH 3TOM BBICOTA CXAaTOH 30HB! OETOHA X ONpefensercss H3 (PoPMYJIH
Ra Fﬂ_"R.. a F;zRIIP bx—I'Rﬂp (b;"""b) h; (27)

H NpHHEMAETCad ¢ y4eTOoM n. 3.17 macrosmero PykoBoacTsa.
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BenuuuHa b, BBOAHMAR B PACUeT, NPHHUMAETCHA U3 YCJIOBHS, 4UTO

HINpHHAa (BeCa TOJKH B KaxXAYI0O CTOPOHY orT pebpa AoJXKHA OBTH He
OoJiee /s mposieta sneMeHTa H He GoJiee:

) fu
S Rnp  Rachi a2’ AN
M = <\ YV ks
Ropls | 72027
(3 o | & |
FCZFEZ
&3

fa

Puc, 3. Cxema yCHJAHI H 3miopa Hanpf:keHHH B CCYEHUM, HODMAJIBHOM K
NONLHOH OCH HM3rH0aeMoro xene300eTOHHOTO 3jieMeHTA,

[IPOYHOCTH

npo-
npu pacgere ero no

Puc. 4. P®opMa cxKaTOli 30HH B cedeHHu H3rnbaemoro :xeneso0eTOHHOro Jae-
MEHTa ¢ NGJAKOH B CXATOH 30HC

Q@ — Opu DACIOOJNIOKEHHH TpaHHIbl CxKaTod 30HH B moJKe; 6 - To XKe, B pedOpe

a) npH HaJAMYRM Ionepeudnix pebep — !y paccrodHus B CBETY
MEXAY MPOLOJNBHBIMH pebpamH;

6) npH OTCYTCTBHH IonepeuHplx pebep HJAW NOpH  PACCTOSTHUAX
MEXIY HHUMHU OOJBIIHX, ueM PACCTOSHHA MeXJY MPOLOJBHEIMH pebpa-
MU H -

h, <0,1h —6h;
B) IPH KOHCOJBHBIX CBeCaX MOJKH: ’
npu A =0,1 h —6h,;
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npu 0,05 hgh; < 0,1 A — 3 h; )

npu h, <<0,05 4 — CBECHl HE YUHTHIBAIOTCH.

3.17(3.17), Tlpu pacuere IO IPOYHOCTH H3THOAEMBIX 3JIE€MEHTOB
pexoMeHnyercsa cobaoaath yCiloBHe

XS ER Mo (28)

B tayyae, Xorjma Ivoumaib CEYeHHS DACTIHYTOH apMaTyDHl IO KOH-
CTPYKTHBHBEIM COOODaKeHHSM HJH H3 pacyerTa N0 INpeLeJbHBIM COCTOS-
HUAM BTOpOH rpynnbl mpHHATa OoJablued, yeM 3TO Tpebyercs JUIST CO-
OJIOJEHHA VCIOBUS X< Erflg, DACUYET CHEeAYyeT NPOU3BOJAHTL MO (GOpMYy-
JaM AJs obmiero cayuas (cMm. n. 3.22 Hactosulero PykoBsojacTsa).

Jlonyckaercss TaKiKe B cjydae, €CJAd IOJYyueHHAS M3 pacyera No
dopmynam (24) wunum (27) Benwumga x>Erhy, NPOH3BOAMTL pACUeT

COOTBETCTBEHHO H3 YCAOBHH (23) u (26), MOACTaBJsIS B HUX 3HaUYeHHE
X=Eﬁhg.

BHELIEHTPEHHO C)XATBIE 2JIEMEHTD]
TPAMOYTOJIBHOTO CEUEHHWUYA

3.18(3.19). Tlpu pacueTe BHEUEHTPEHHO CXKAaThIX XeJe306eTOHHBIX
JIEMEHTOB HeOOXOAMMO YUHUTBHIBATh CJy4YaHHBIEH HayaAbHBIH SKCIEHTPH-
uTeT, cornacHo 1. [.24 nacrosmero PyxoBOJACTBa, a TakXe BJMSIHHE
nporufa Ha KX HeECYWLyIO CINOCOOHOCTL B COOTBETCTBHH ¢ mil. 3.19—3.21
HacToq1ero PykoBoxcTsa.

3.19(3.20). Pacuer mpsMOYroJbHHIX CeYEHWH BHELEHTPEHHO CIKATHIX
3JIEMEHTOB, YKasauupix B W. 3.12 uHacroamero Pykosoacrpa, cCAeAyer
NPOU3BOMUTD;

X

a) npy E== o << &r (puc. B) us ycaosus
0

Fa

Puc, 5. CxeMa ycuJMit B 2mw0pa HaOPsaAKeHUl B ceYeHUH, HOPMAJABLHOM K nNpo-
NONBHOH OCH BHEUEHTPEHHO CIKATOro 3JeMeHTa, NIPH pacueTe e€re no JIPOYHOCTH.

Ne<CRpp bx (hy—0,5x)+R, . F, (hy—a’); (29)
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[IpH TOM BbICOTA CXKATOH 30HLI Oonpeneserca U3 GopMyJbl

N+ Ry Fa—R, . F, =Ry, bx; (30)

X
6) npu = P >tgp — TakXe K3 yciaoBusg (29);
0

IPY 3TOM BHICOTA CXKATOH 30HLI ONpejeaaeTc:
AJIS SJIEeMEHTOB ¢ HeHanpsiraemoil apmarypoi#t kaaccos A-I, A-II,

A-1IT a3 dopmyan
N+40yFa—R, ., F, =Ry, bx, (31)

FAe

AJIS 2JIeMEHTOB ¢ apmaTypou xJjaccoB Buite A-III, kax wmewamnpsrae-
MOY, TaK ¥ HalpsraeMmMoH, HalIpsXKeHHe B apMarType omnpegensieTcs fio
dopmynam (35)—(37).

3.20(3.24). Ilpu pacuere BHEUEHTPEHHO CXKATHIX SJEMEHTOB CJAEAYET
YUUTLIBATh BJIMSIHHE TMpord0a Ha WX HECyuryio crnocofHOCTb, KaK IIpAaBH-
10, MyTeM Dpacueta KOHCTPYKuu# no pedopmupoBaHHoOd cxeMme (oM.
u. 1.16 raaser CHull 11-21-75).

JlonyckaeTcss TPOHSBOJHTE pacueT KOHCTDYKIHHA 1o HeaedopMHUpO-
BAaHHOH cxeMe, YUMTHBAas npu ruOKOCTH [lofr>14 Buusinue nuporuba
9JiIeMeHTa Ha ero IPOYHOCTb, onpegenseMylo U3 yC/aoBHH (29) u (34),
NyTEM YMHOMKEHUS €y Ha KO3 (PHUMUEHT 1.

[Ipy sToM yCJaOBHaAs KpHTHYeCKass cHjaa B dopmyde (12) st Bbi-
YUCTCHUSA 1) NTPUHHAMACTCH PABHOH

N 6,4 Eg [ J ( 0,11 10 l)—|— J] (33)
== -+ 0, ndal,
kP 2 N ;
roe lo— npuHuMaerca B cooTBeTcTBHHM ¢ n. 3.21 Hacrosimero Pyko-
BOJACTBA;
{ — KOos(pullHeHT, NPHHHMaeMbId cOTJIacHO M. 3.6 HaACTOALIEro
PykROBOICTBRA;

Ryn — KO3(puuKeHT, onpelenasieMbin no dopmyne (14), npu 3sToM
MOMEHTHI M n Mzx onpelensioTcss OTHOCHTENBLHO OCH TapaJ-
NeJIbHOH JUHHY, OTPARHUYUBAIOIIECH CXATYIO 30HY H {IPOXO/S-
el 4Yepe3 HeHTP HauboJiee PacTIHYTOrO HJM HAUMEHEE CXKa-
TOro (IPH UEJHKOM C3KaTOM CEUYEHHH) CTEePXKHS apMaTtyphl
COOTBETCTBEHHO OT JeHCTBHUS NOJHOH HATrPY3KH U OT JAEHCTBUSA
MOCTOSTHHBIX M JJIHTCALHBIX Harpysok (c y4YeToM ykKal3aHui
n. 1.13 rnaswt CHull 11-21-75).

[Ipn pacuere U3 MAQCKOCTH 3BKCUSHTPHUHTETA NPOACARHOH CHJLL
3HAUeHHE ey NPHHHMAETCS PABHBLIM BeJHUHHE CAYYAHHOIr'O 3KCLEHTPHILH-
Tera {cM. 1. 1.19 nacrosnuiero PykoBoacTsa).

3.21(3.25). PacyeTnnie IJIHHH [, BHELEHTPEHHO CXKATHIX XKene3obe-
TOHHBLIX 3JEMEHTOB DEKOMEHAVEeTCs OolNpere]adaTs KakKk JJs 3JEMEHTOB
PAMHOH KOHCTPYKUHM C YYeTOM ee Je@OPMUPOBAHHOTO COCTOSHHA NIpH
Hanbonee HEBLITOLHOM MM JNAHHOTO 32JeMeHTa pPaCHoJOXEHHM Harpys-
KH, TIpUHHMAsT BO BHYMAHHe Heymnpyrve JAe@opMalidu MATEPHAJNOB II0
Tabs. 20 pacrodaimere PykoBoacTBa.
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Bup sneMeHTOB KOHCTPYKIHIA

Tabaunma 21

XapakKTep HarpyskHd M BJaK-
HOCTh BO3AYXa OKDYXaloujeh
cpennl W

KoathdunueHTh,
YUYUTRIBAKOILIiE
BAHSHHE IMOJ3Y-
YeCTH SYEHCTHIX
CeTOHOB Ha Je-
cbopManun sae-

MEeHTOR
c—6e3 | v— ¢ Tpe-
TpeIUH | IMHHEaMHU
Bce BuabLl 2/1eMeHTOB KpaTkospemennoe jpe#ct-| 1 0,45
BHe HATPY3KH
[IMuTel MOKPHITHH, nepe- | IlauTesbHoe HeHCTBHE Ha-
KDBLITHH, CTCHOBLIE TaHE- | rpy3KM [OPH  BJAAXHOCTU
JIU, OJAHOCJIOMHRIE M ABY- | Bo3jayxa:
crofiunie Ges Beutwaupye- | or 40% u Bmme | 2 0,2*
MBIX NPOAYXOB nuxe 409 3 0,1
[Tnutet noxpeitu#t, nepe- | Ot 40% u Boire 2,5 0, 15%
KPHITUH, cTeHOBHle mnaHe- | Huxke 409% 3 0,1
JI¥, OOHOCJIOWHLIE H JABY-
CJIOHHBIE € BEHTUJHDYE-
MBIMH NIPOAYXaMH

* Jlonyckaercss noBbLILIATL 3HadeHust KOI(QQHUUHEHTa Vv H CHUXATb

3HaYeHHe KO3(p(HUMEHTa ¢ NPH JJIUTEJLHOM JAEHCTBHH HArpysKH H IIpY
BJAaKHOCTH OKpyxatouel cpeast 509% u Boire:

At sJaeMentoB OC3 BCHTHAHPYEMBIX NPOAYXOB V — He

¢ — He MeHee 1,b;

JUIS 3JIEMEHTOB C BEHTHJAHDYEMLIMH NPOAYXaMu v — He 0oJice

¢ — He MeHee 2.

OBIIUWK CJIYVUAM PACYETA

3.22(3.28). Pacuer ceueHuii B ofmeM ciayuyae
NPOU3BOAUTHCA U3 YCJAOBHUSA

M < Ryp S — & Oaz Saq o

B ycnosuu (34):

{pucC.

Gojiee (0,26,
0,2;
6) HoaxeH
(34)

M —B usrubaeMpiX 3JeMEHTaX — NPOeKNHS MOMEHTA BHEIUHHUX
CHJI Ha IJIOCKOCTb, MNEPHeHAHKYJASAPDHYIO TMPSAMOH, OrpaHHuy-
BAWILEH CKaTyio 30HY CEUEeHHSI; BO BHEUEHTPEHHO CXKAaThiX
HIIEMEHTAX — MOMEHT MpPOJOJBHOH CHJIHI
OCH, TlapaJ/uUIeJbHOH MNPSAMOMN, OrpPaHUYHBAIOINEH CXKATYIO 30-
HY H NPOXOASAILEH uepe3 LEHTD TAXKECTH ceyeHHsI HauboJiee
PaCTAHYTOrO HJAH HaUMEHee CXKATOTO CTEPXKHA NPOAOALHOH

apMAaTYpHI;

N  OTHOCHTEJBLHO

St U Sa.i — CTaTHUGCKHE MOMEHTHI IJIOUIALM CEUeHHs C3KaToi 30Hbl Oe-
TOHA U I-TO CTePXKHSA NPOLOJBHOA apMarypnl OTHOCHTEJbLHO
COOTBETCTBYIOUIEH M3 VKa3aHHBX Bhille ocell (B H3rudaeMblx
IEMEHTaX MNOJOXKEeHHe 3TOW OCH NPHHHUMAaeTcs TaKuM JKe,
KaK H BO BHELEHTPEHHO CXKATHIX),;

Oa.i — HANIPSXKEHHEe B {-M CTepXHE NPOAOJBHOH apMaTyphi, OmNpe-

AcJsieMoe COFJacHO

VKa3aHHAM HaACTOAINETO TIYHKTA.
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- 634/%4
> Og7tay

~ Op5lus
- 6&5*&5

Puc, 6, Cxema ycuauii M sn0pa HaNpsSMeHHH B CceYeHHH, HOPMAJBHOM K IpPO-
DOABHOK oOcH XKene300eTOHHOro 3JeMeHTa, B 0O0l(eM <cJyyae pacuera no Inpoy-
HOCTH

I—I — naockocTh, mapaJyenbHag MJIOCKOCTH JAeHCTBHS H3rHOamolero MoMeHTa HJIH
OPOXOnsiliass 4e€pe3 TOUKH NOPUJIOKEeHHst HOPMAaJbHOM CHJABI H PaBHOAEHCTBYIOUIHX
BHYTPEHHUX CXHMAaIOUIHX U PACTAIHBAIOUIUX YCUIHA
A — Touxa NpPUJONKEHHS paBHoJeHcTByOIEeH yceuauil B cxxkaTofl apMatype u B 6e-
TOHE CcKaToifi 30HBEI; b — T0o XKe, B pacTAHyTOH apmaType

BricoTa c:KaToM 30HWI X M HAUPAXKeHHe Ca.; (krcfcm?) onpene-
JIAETCS U3 COBMECTHOI'0 pelIeHUs] YpaBHEeHHH:

4000 E,
Oa.z = L E ( £, ”—1)+Uoz‘- (36)
1,1

KpoMme TOTO, HOJsi OUPEHENCHUST MOJOMKEHHS IPAHUIL CXKATOH B0MBI
pu Kocom u3rube Tpedbyercs cobaiofeHWe JOMOJHHUTEJLHOI'O VCJIOBHS
NapajjeJpHOCTH IJICCKOCTH JeHCTBHS MOMEHTOB BHEUIHHX H BHYTDEH-
HUX CHJI, a fIPY KOCOM BHEUEHTDEHHOM CXKATHH — YCJOBHUS, YTOOH
TOYKH TPUAOKEHUS BHEIUHEH [IPOAOJBbHOH CHJIB, pPaBHOLEHCTBYIONLEH
CUMAKINUX YCHANH B OeToHe M apMaType H PaBHOACHCTBYIOUIEH YCH-
JUA B DAcTIHYTOH apMaType JexaJH Ha OAHOA upsaMmon (pHuc. 6).

Hampssxenne Oa.; BBOAMTCS B pacueTHble GOPMYJabl CO CBOHUM 3HAa-
KOM, MOJYY4eHHBIM npu pacyetre mo dopmyae (36), npH 3TOM HEOOXOAH-
MO COOMIOZATH CASAYIOUIHE YCJIOBHUS:

BO BCeX CAy4Y19X Raiz20a.=—Ra.ci MJII MNpeJBAPUTENLHO-HA-
NPIXKEHHBX 3JEMEHTOR Oai==0¢4, Tle O¢i — HANPsSXKenHe B apMarype,
DABHOE TIPEABAPHTEILHOMY HALPAXKEHHUIO Ogi, YMEHLIIEHHOMY Ha BeJH-
qugy 4000 xre/cMm?, a echaH HCTOJb3yeTcd Ko3(p(HUHEHT ycaoBHH pabo-
Thl Mgi=0,85 (cM. Ttaba. 15 rmaBm CHull I1.21-75) — Ha Benuuuny
5000 KI‘C/CM?‘ NpH pacueTe B CTaJHH IPeIBAPHUTEJbHOTO 00XKaTHA Ha-

NpsKeHne 0‘05 yMenpniaerca Ha senununny 3300 xrc/fem?,

Kpome TOro, ecau 3HaUeHHe Oai, NOJNYy4YeHHoe m0 dopmyae (36),
s apmatypsl kaaccos A-1V, Ar-1V, A-V, Ar-V, Ar-VI, B-1I, Bp-II
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npeBbimaer 0,8 ‘Rai, To HamnpsiKeHHE Ca; CJIEAYET OTMpPerenaTs mo ¢Gop-
MYyJIe

Eyﬁ - Ez‘
Ey:‘ — ERE

0,.; =10,840,2 Ra.f ‘ (37)

B cayyasx, KOTAA HANpAMKEHNe B apMaType, HalieHHOe IO (GOpMY-
ne (37), npeswuuaer Ra.i;, HeoOXogumo B ycaoBusx (34) u (35) nux
COOTBETCTBYIOINMK CTepXHeH apvmarypbl UPHHHEMATL 3HAYeHHS Ra.s
C yueToM Kos(p@HUHEHTA May4 (cM. 1. 3.14 mactosmero Pykosogcrsa).

B dopmyanax (35) m (37):

fa.: — TWIOIAAb CEYEHHUS {-I'O CTEPXKHS TIPOAONLHON APMATYDHI;

Op: — TNpPeABapUTEJbHOE HANpAKEeHHe B (-M CTEpP:KHE NPOLONBHOH ap-
MaTYphBl, ONpeleaseM0oe IPH KOIPOUUHEHTE My, NIPHHUMASMOM
B 3aBUCHUMOCTHY OT PACIIOJOKEHUT CTEPIKHS;

§¢ — OTHOCHTe/NbHAS BHICOTA CKATOH 30HLI GeTOHA, paBHAaf

(38)

3aech  hg; — pacCTosiHHe OT OCH, IIPOXOASLIEH Yepe3 UeHTDP TAMXECTH
ceyeHusT PaccMaTpPUBAEMOro (-0 CTEPXKHSI apMaTypbl X
napajyeJbgoil npsIMOM, OrpPAHHYHUBAIOIIER CXKATYVIO 30HY
no HaudoJiee yaadeHHOH TOYKU CXKATOH 30HBI CeYeHUN

(puc. 6);
Eo — XapaKTEPUCTHKA CXKAaTOK 30HB S4YeHCTOro OeToHa, pPas-

gasg 0,73;

Eri U £y, — OTHOCHTEJbHAS BLICOTA CXKATOH 30HBI, OTBEYalolasd AO-
CTHXKEHHIO B paccMaTpuBaeMOM CTCDXKHE HANPSKEHVH,
COOTBETCTBEHHO paBHHIX Ra: u 0,8 Rai, 3HaueHHS Eni
H E, ; OHpellendTcda no popMmyJae

Eo _
ERE(yf) — Ca; (1 £, ) ’ (39)
]

I+ 2600

31eCh:
Oai==Ra;+4000—0¢; (xnc/eM2) —npH  oupeleseHUH  Eri; OAi=
=0,8 Rai—0y: (xrc/cm?) — mpu onpeleneduu Eyi.
[IpuMmevanune HMupgekc i obo3nauaeT HOPSIAKOBHIA HOMEp
CTEPXKHST apMaTypHhl.

PACYET TIO TMPOYHOCTU CEUEHUMN,
HAKXJIOHHBIX K TTPOOOJIBHONM OCHU DJIEMEHTA

3.23(3.29). Pacuer mo nmpoOYHOCTH CeYEHHH, HAKJOHHBIX K TIPOAOIHR-

HOM OCH 2JIEMEHTAa, MOJIKEH IPOU3BOAHTHLCA:
Ha JeHcteve momepewHod cuanl (cM. nn. 3.24—3.30 HaACTOSILEro
PykoBoacTBa);

Ha JHgedcTBHe marmbawomiero Momexnra (cMm. . 3.31—3.34 HacTOA-
uiero PykosojcTsa).
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PACHET CEYEHNH,
HAKJ/IOHHBIX K IPOOJOJIBHON OCH 3JIEMEHTA,
HA AOEVICTBUE TNOINEPEUHQY CHJIbI

3.24(3.30). Ilpu pacuere 3JeMEHTOB Ha HeficTBHE NONEPEUHON CHJIBI
AOJI?)KHO cOOJIONaThCSA YCJIOBUE

Q << 0,35 Ryp b fg. (40)

3.25(3.31). Pacuer na MmeHCTBHE [ONEpPeuHOl CHJBI, COIVIACHO

. 3.26—3.30 Hacrogmero PyxkoBOAcTBa, He NPOU3IBOAMTCS, €CJAH CO-
OJonaercs ycaoBHe

nglprhﬂr (41)

TAe k) — KO3()(puLHeHT, IpUHUMaeMbld paBHbiM 0,6.

s CHTOUIHBIX NJIOCKHX IVIAT YVKa3aHHOe 3HauyeHue K, YBeJauyH-
Raercst Ha 259%.

tHpn cobmonennn yenoBus (41) mnonepeunass apMaTypa HOJXKHA
YCTAHABAUBATECSI B COOTBETCTBHH € KOHCTPYKTHBHBLIMH TpeOOBaHHAMMU
n. 5.26—5.27 wactosaitero Pykopoactia.

EBcnn yciaosue (41) He yaoBaeTBopsieTes, TO pacyeT 9JIEMEHTOB
IIPOU3BOANUTCS :

C TOMEPEYHOH apMaTypoHd — B COOTBETCTBHM ¢ nn. 3.27—3.30 ma-
CTOJALEr0o PYyKoBOACTBA;

Oe3 nmonepeuydoit apMaTyphl— B COOTBeTcTBUH ¢ 1. 3.30 Ha-
crosiwero PykosojacTsa.

Kpome TOro, B0 BCeX <Cayuasx J[OJXKHO COGJIORATBCA  YCJO-
Bue (40).

3.26(3.32). Tlpm pacuyere ceyeHnii, HAKJOHULIX K IPOJOJbHOI OCH
JMEMEHTa, Ha JAEUCTBHE WOMEPEUHOH CHJIBL UpefieJibHBIe  YCHAUA Onpe-
JeJSIIOTCA M3 CASNYIOIHX MPeAIIoChIOK:

MONEPEYHOE YCoHJIHe, BOCIPHHHMaeMoe OeTOHOM Haj HAKJIOHHOH Tpe-
LIMHOH, ONpelelseTCss B 3aBHCHMOCTH OT €ro pacueTiIoro CONPOTUBACHHA
PACTSIKEHHI0O Rp, pPa3MepoB 3JeMEHTa ¥ HAaKJAOHA CEeYEHHS;

YCUJIUS B TIONEPEUHON apMaType HampaBJeHbl BAOJAbL OCH CTEPIKICH,

B pacyeT BBOAHTCH BCH Iepecekalonias, paccMaTpUBaeMoOe Ha-
KJOHHOE ceyeHHe, mollepeyHas apMaTypa C DacTATHBAIOLIHMH HallpsaKe-
HUSIMH, PABHBIMH PaCdeTHLIM CONPOTHBJICHUAM Ra x; -

CONPOTHBJIEHHE NPONOJBLHONR apMaTyphl JNEHCTBHIO IOIEPCUYHOH CHJIbI
HE YUUTLIBAETCS.

[IpuMmevanue. B rtexkcre HacTosiuiero PykoBojacTBa nop 1o-
Hepeuliof apMaTypod MMEIOTCS B BHAY XOMYTbl M OTOTHYTHIE CTEpK-
HU. TepMHUH <«XOMYTBHI» BKJIOUACT MOlEpPEeUHbIe CTEPXKHH CBAPOUHBIX
KapKacoB.
3.27(3.33). Pacyer aneMeHTOBR ¢ mnonepeuHoii apmartypoii (puc. 7)

JOJKEH TIPOU3BOAUTLCA U3 YCJIOBUS

QizRa_x Fx+ZRa_x Fy sina + Qs, (42)

rue () — monepeuynas cuaa, AEHCTBYIOINAS B HAKJOHHOM Ceuc-
HUH, T. €. PaBHOAEHUCTBYIOUAS BCEX NOMEPEUYHBIX CHJ OT
BHEHIHEH HAIPY3KH, PACHOJIOKEHHBIX MO OAIY CTOPOHY

OT P4ACCMATPHBAEMOro HakJIOHHOTO CCHCHU A,

E'Ra ::Fx H )
' . —— CYMMAa IOIepeuHblX VCHJIHH, BOCHDPHHIIMAEMLIX COOT-
2Ra x Fo SN o yMi % y ’ P i

BETCTBCIIHO XOMYTaMBl H OTOTHYTBIMHI CTCPDH{HAMH, {IC-
pecekaioiiMil Hak/JAOHHOE CCUCHIIL,
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& ~— YTOA HAKAOEA OTOTHYTHIX CTePKHeH K NPOAOABLHON
OCH 3JEMEHTA B HAKJOHHOM CEUeHHH;
Qs — TonepeyHoe YCHIHe, BOCIPHHHMAaeMOe OETOHOM CXKAaToH

30HB! B HAKJORHOM CEUEHHH.

Vo
Puc, 7. Cxema VCHIu#i B ce- - 4
YeHHH, HAKJIOHHOM K HOpo- Vg F ’?axe <
HOJBHON OCH JKexe300eTOoHHO- ar X

o aJeMeHTa, INPH  pacuyere 9 ax& \_ﬁﬂxpa
er0 N0 NPOYHOCTH Ha pAelicT- R 7 mh ‘ ‘
BHC NONEPEYHOH CHIBI 777 ax

——t

Benuuuna Qe AJAS m3THGaEMBIX M BHELETPEHHO CIKATHIX 3JEMEHTOB
onpegeaferca 0o QopmyJe

2
2 Ry b h

Qs = ; , (43)

rjie  ¢— AJHHA TIDOEKUHH HAKJIOHHOTC CeYeHHS Ha IMPOAOJABHYIO OCh
DIEMEHTa;
b H flg-*—l'IpHHHMEiI{}I‘CH B Npeaeaax HaKJIOHHOTO CEUeHHd.

3.28(3. 34) Horg usrufaeMuiX 11 BHEUEHTPEHHO CXKATHIX SJEMEHTOB
MOCTOSIHHOM BBICOTHI, apPMHPOBAHHBEIX XOMYyTaMH, NJMHA TPOEKIAH HAa-
KJOHHOI'O CeUEeHHMA Ha NPOAOJBIYIO OCh 32JEMEHTa, OTBeYaloUiass MUHH-
MYMy €ro Hecyumen crocoCHOCTH 710 TolepeudHofi cHie (IpH OTCYTCTBHH
BHEUWHEH HATPy3KHM B NPeJeJax HAKJIOHHOIO CEUEHHS), ¢p ONpelessercs
no dopMmyJe

o 5
2,[‘3]3 b [10

dx ’
I A BEJIHYMHA TONepeuncil cuinl Qx ¢, BOCTIPHHHMAEMOil XOMyTavmH # Ge-

Co =~ (44)

TOHOM B HAaK/JOHIOM CEYEHUH C JUIMIIOH NPOEKUHH Co, — N0 hopmyJe

Qe =2 |/ 2Ry b1 gx, (45)

rjie gx — ycuJHe B XOMyTaxX Ha eJuUHHIY JJHHBI JEeMEHTa B Ipejenax
HAKJOHHOI'O CeueHild, omnpejlesgeMoe no dgopmyle

Ra.x Fx
gx="—""1""". (46)

3.29(3.35). PaccrosHue MexAy XOMyTaMH #, MexXAy OnopoH
B KOHUOM OaHKaluiero x onope orruba ), a TakxKe KOHIOM TPEABILY-
PIETO ¥ HAYadoM Jocleaviomero o1ruda ue (puc. 7) gomKeH ObiTh HE
00J1€e BeJIHUNHbL

1,5 Ry bh
Upmare = 0 .

(47)

Kpome TOTO, nonepeyHoe apMuPOBaHHE 3JeMEHTA HE3ABUCHMO OT
pPe3yJLTATOR PACYETa NOJXKHO YIAOBJACTBOPATH KOHCTPYKTUBHEIM TpPeOO-
BAHHAM, TIpHBeleHHHM B mn. 5.16—5.18 mnacrosmero Pyxopogcrsa.
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3.30(3.36). Pacuer maruBaembix 3JeMeHTOB 63 MONepewyHOfl apma-
TYDPHl JLOJIKEH MPOH3BOOUTHCH H3 VCIOBHSA

1,2 Ry b A

Q< ; ’ (48)

B KOTOPOM NpaBas 4acTb HEpaBeHCTBA IPHHUMAETCS:
He wMenee 0B6Rpbhy w He Gosee 2 Rpbhy (AAs CONOMIHBIX HJAUT — HE
bonee 2,5 Rpbhy).

PACYUET CEUEHMHH,
HAKJIOHHBIX K TIPOOOJIBHO¥ OCH 2J/IEMEHTA,
HA OEVCTBHE UHUI3I'MBAIOUIEI'O MOMEHTA

3.31(3.39). Pacuyer ceweHuii, HAKJIOHHBIX K NPONOJBHOH OCH 3Je-
MEeHTa, Ha JefcTBHe u3rubamoumero mMoMeHra (puc. 8) JMoJXeH NPOU3-
BOAOHTBCA H3 YCJOBHUS

MRy Faz-2 Ry Fogzg+ 23 Ry Fy 2« (49)

rae M -—MOMeHT BCeX BHEWIHHX CHJI, PACIOJIOXKEHHBIX IO OAHY CTOPO-
HY OT DPACCMATPHBACMOro HaKJOHHOIO CEYEHHS, OTHOCHTEAb-
HO OCH, NPOXOASLIeH yepe3 TOUKY IPHJAOKEHHS paBHOLEHCT-
BYIOLUEH yCHJIMH B CXaTOH 30He ¥ OepHeHAHKYIADHOH
MJIOCKOCTH AEUCTBHS MOMEHTA;

10

AL
‘ .." ~ - Puc, 8. Cxema ycuauii B ce-
, ] YeHHH, HAKJICHHOM K  TMpO-
\ 41 Kafx| < ny AOJHLHOH OCH KeJae300eTOHHO-
\ Tafy ro 9sjJeMeHTa, NpPuU pacueTe
m _l | : ero mno NpPOYHOCTH Ha pelcrT-

e e L L B Fl . BUe M3rHGAEre MOMEHTa
7 arg ==
.. A Kty . ;Z r

Zx

 —
&,

RaFaz; 2RaF 2y, 2XRaFg2x — CyMMa MOMEHTOB OTHOCHUTEJIBHO TOH Ke
OCH COOTBETCTBEHHO OT VYCHJUH B IIPO-
NOJIbHOH apMaType, B OTOTHYTBHIX CTepiK-
HAX H XOMyTax, IIepecekaroliyX pacTaHy-
TYIO 30HY HAaKJOHHOI'O CEYEeHUSs;

2, 20, Zx — DACCTOSAHNUE OT IJIOCKOCTEH PACHONOKEHUS COOTBETCTBEHHO
IIPOJOJNBbHONH apMaTypbl, OTOTHYTHIX CTEPXKHEH H XOMYTOB JO
yKa3aHHOH BLIUIE OCH.

Bricotra ©xKaToll 30HB HAKLOHHOTO CeueHHd, H3MepeHHad N0 HOpMa-

JH K TIPOJOJRHOM OCH 3JEMEHTa, ONpeleNsaeTcst 3 YCJAOBHUS DaABHOBECHS

NPOEKUHHE ycHAHH B OeTOHE K apMaType HAKJAOHHOIO CEUEHHS Ha IPO-

AOJBHYIO OCh ®JEMEHTa COTJIACHO yKasanuaMm mi 3.15 u 3.16. pacros-

WeTo PyKoBoJACTBA.
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Hna omopHoit 30HbI 3JeMEHTOB € MPOMOBHON apMaTypoli Ges am-
KepPOB pacuyeTHOE CONPOTHSJEIIHE aADMATYPHl PaCTAXKEHHIO NPHHHMAETCS
CHHKEeHHBIM corJlacHO no3. 3 Tabua. 24 roaser CHull 11-21-75.

IIpoBepka na peficTBHe HSTHOAOLIEr0 MOMEHTA He IIPOU3BOLHTCS
JJIl HaKJOHHBIX CEUEHHH, NEePeCeKalolHX PacTAHYTYI0 IPaHb 3JdeMeHTa
Ha yvacTkax, obecneyeHHBIX OT O00pa3oBaHHS HOPMAaJbHBIX TPeIUH,
T. € TaMm, rie mMomedT M OT BHeWHeH Harpysku, Ha KOTOPYIO BeAETCS
pacuer IO HPOYHOCTH, MEHbUIE MM PABeH MOMEHTY TpPeIlHMHOOGpasoBa-

HUst My, onpenensgemomy no ¢opmyne (69), rjie IpHHEMAeM 3HAUCHMS
Ry BMecTo Ryprr.

3.32. KOHIB TpPOAOJBLHOH apMaTyphl XKeJe300eTOHHLIX JEMEHTOB
AOMXKHB ObiTh 3aaukepetnl (cM. n. 5.14 rmapm CHull 11-21-75). Ag-
KepPOBKa TPOAOJbHOH apMAaTypbl >KeNe300€TOHHBIX KOHCTDYKIUHH H3 side-
HCTBIX OETOHOB OTIPelleNAeTCS PacueTOM.

Bennunga pacyerHoro ycuiuss Na.n, BOCIPHHHMAEMOTO aHKEDHBIMH
[IOMEPEUHBIMHA CTEDXHAMY, TIPHBAPEHHBIMH K TNPOMOJBHHIM  CTEDXKHAM
HCHANPATAeMOU apMaTypel B OAHOPOAKLIX 3JEMEHTAX, BHIUHCHAAETCH MO

QopMYyJIe
2 > E,
NH.H - (5 na dl Rﬂp ?6_- + mB mcu maﬁ Rp aK H) H]_ ¥ (50)

rae di — JHaMeTD aHKEPHBIX TIONEepPEuHBIX CTepIKHEH;

Na — YUCJIO AHKEPHBIX IONEpPeUHBIX CTepXKHeH, NMPUHUMAEMOe C yue-
ToM 1. b.10 nacrosgmero PykoBoacTsa;

dyx — PAcCTOSIHHE OT OCH OTIOPH JO MEePBOH KOCOH TPELIHHB, ONpe-
JengemMoe corgacHo . 3.33 Hacrtosuero Pykosomcrna;

‘L — HePAMETD NPOAOJBHOTO CTEPKHSI;

np — YHCAO aHKepyeMbIX TPOAOJLHBEIX CTEPKHEH B IIONEPEYHOM
CCYEHHUU 3JIeMEHTa;

nig — KOO DUIMeHT, VYUTBHIBaMOUIWA BuA OeroHa: Ana OeToHa BHIA
A —1; nas Oertona suga b —0,9;

Men — KOPPHUUMEHT, YUHTHLIBAIOWIUHA BHJA apMaTypsl, NPUHHMAETCS:
JUIst TJAaJKOH apMartypbl — 2; LJs apMaTyphl NEePHOAHUECKOTrO
npoduasg — 2,5;

Mag — KOIPPHLUHMEHT, VUHATHIBAIOUIHH BHJA AaHTHKODPO3HOHHOH 0O6MAa3-
Ky 1o Tada. 17 Hactosmero PykosoactBa.

IIpumMevanuna: 1. Uucso pacueTHRX aHKEPHBIX INONEPEUHBbIX
CTEPIKHEH, PaClONOKEHHBIX B OJHOH IJOCKOCTH, HOJXKHO OBlTh He
Oosiee ueTHIpEX, a pacCTOsIHHE MEeXAY  AHKeDHLIMHM CTEeDXKHAMHU
B CBeTY He MeHee 50 MM.

2. B xoucrpykiusax ©Oajiogdoro  THNa, AapMHPOBAHHBIX BepTH-
KaJbHBIMH KapKacaMH (Korja monepeudnie aHKEpHbIe CTEPXKHH pac-
MOJOKEHbl BEPTHKAJNbHO), BEJIHYHHY pPaCyeTHOIO YCHJMSA, BOCIHPHHH-
MaeMoOTO aHKepaMmy, OompereJsiioT 1o dopMysde (H0) HacTogero
PykoBoAcrBa ¢ BejeHueM Koapduuuenta 0,6.

3. Ycuaune, BOCODMHUMaEMOe TOPHUIOHTANBHO DACIOJI0KEHHBIMU
aHKepaMy, Tpy ycjaoBuM cobuaiojenus TpeOGoBaHui npuMed. 1 NmpHHU-
MawT MPOMOPIMOHAJBHO HX YHMCJAY B TOM CAydae, €CJAd PaccTOgHHE
OT HauyaJa HAKJOHHOH TPEIUMHBl A0 OCH OJHM3Jexaiero aHkepa He
meHee 100 Mm. Ecam paccrosnume Oymer Menpiie 100 MM, HO He
MeHee 50 MM, ycHAHe, BocnmpuHHMaemMoe OJHKAHIINM K HAK/JAOHHOH
TPellHHe AHKEPOM, YMHOXalOT Ha xoapduuuent 0,0.

3.33. Hauaso mauboJdee ornacHore HaKJOHHOTO CeUYeHHUsI TPHHUMAIOT
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Ha DACCTOAHHH @x OT OCH ouopuH (puc. 8) H BHIUHCAAWT NO Hopmyne

g = ' (51)

rae My — MOMEHT TIOSIBJICHHMS TDELIWH, ONpelelsieMblii ¢ YUETOM CrKa-
TOH M PAacTAHYTOH apMmaTypsl AJs OMNOPHOTO CEYEHHS;
(Q — pacueTHast InomepeyHast CHJa, OIpejessieMas B CEUEHHH Ha
pacCTOSTHHM Qx OT omopsl. [lonyckaeTcsi mpHHUMATb MAaKCH-
MaJbHOE 3HAYEeHHEe BeJHYHHB (, COOTBETCTBYIOHIEEC OIOPHO-
MY CEUYESHHIO.

Konen, naubonee omnacuoro (no uarubamimemMy MOMEHTY) HAKJIOH-
HOTQO CEUeHUs OIpeRenafdeTcd npoekuued AJMHHBI 3TOTO CceYEHHs Ha fpo-
AOJBHYIO OChb 3JeMeHTa (BEJHUYHHOH Cm), KOTOPYIO HAXOHAAT W3 YypaB-
HEHUS

Q=ZR3FGSiI‘Iﬂ=‘—‘=ZRan. (52)

Ilpn momepeuyHBlXx CTEpPXKHSAX, PAaBHOMEDHO pacHpejeseHHBX BAOJb
OCH 3JIEMEHTA, NPOEKIHMIO MJHHB HauboJee ONACHOIO HAKJAOHHUOIO cCe-
YeHHs HA OChb 3JEeMEHTa Cwn ONPEALJISIOT N0 (GopMyie

CH= 3 (53)
dz

TXe ¢x B CBOIO Ouepelp ONPEeAensloT no qopmynae (46).

IIpu parHOMEpPHO paclpeLesneHHOH Harpyske KoHell HauboJiee
ONACHOTO HAKJOHHODO CeYeHHd MAOJKEH pacnoJaratbes He jgajee 1/
mpoJieTa OT OCH omnophl '(T. e. ax+cm<<Ysl) ¢ TeMm, uyrobbl MOMEHT
BHEIIHUX cun M B dopmyie (49) He mpeBblIad MarCHMaAbHOTC H3TH-
Oaroero Mmomenra gl2/8.

[Ipn cocpedoTOYeHHOH HArpy3ke XoOHell HauboJiee oOmMacHoro Ha-
KJOHHOTO CeYeHHst IOOJXKEH pacrojarateCsi Tax, 4YToOb! MOMEHT BHEIl-
HHX CHJI B dopMyne (49) He mpeBHIIAJ] MakKCHMAJBHOTO U3rubaiouiero
MOMEHTA WJs JAaHHOTO SJIEMEHTA.

IIpy oTCYTCTBHH WOIEpPEYHOH apMaTyphl, YCTaHABJHBAEMOH MO pac-
yery, MOMEHT BHEIIHHX CHJ UPHHUMAKT PABHHM MAaKCHMAJLHOMY H3-
radaioliemy mMoMeHTy §l%/8.

3.34. Inst nBYCJOHHBIX 3JIeMEHTOB, APMUPOBAHHLIX CTEPKHEBOH HJIH
BBLICOKOIPOUHOHA I[DOBOJIOKOH, HAOJXKHA OLITH NPOBEpeHa IPOUHOCTL TIO
HaKJOHHBIM CeUeHHSM OT CABHTA CJ0S INIOTHOTO OeTOHAa OTHOCHTENBHO
cJIOs sAYenucToro HerToHa mo popmyne

N, =0 bRy, (54)

rae b — mupHHA CONpSXEHHSA JABYX cjJoeB OeToHa B ceueHHM 3JEMEHTA,
B KOTOPOM OMpPEeAeNAioT NPOYHOCTb HA CABHT;

Ry — pacueTHOe CONPOTHBJIEHHE SUYEHCTOrO ©OeTOHA HA DACTIXKEHHe,

npuguMaemoe 1o tabna. 10 (B 3aBUCUMOCTH OT €ro {IPpOEKTHOH

MapKH 10 TPOYHOCTH HA c¢KaTHe), HO He Oouee 1,5 xre/cm.

PACUET JKEJIESOBETOHHBIX 2JIEMEHTOB HA KOCOM H3T'UD
TP CUMMETPMYHOM APMHMPOBAHHMU

3.35. PacueT mo MPOYHOCTH CeueHUEr Ha AelcTBHE U3rudanIkero
MOMEHTa B IUJIOCKOCTH, He NapaJjiiesibHOH HEHTPaJbHOH OCH, NPOH3BOJAHT-
ca u3 ycaoBuit (34) u (35) Hacrosuero PykoBojacTBa, a TakXKe H3 yC-
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JIOBUS MapaJIeJIbHOCTH IIJIOCKOCTEH MEeHCTBHSA BHEUIHHX H BHYTPEHHHX MO-
MEHTOB, YTO JJA CAMMETPHUHBIX CeYeHUH BHIpaxkaeTcsi hopmynoi
M
Y
fg B =- 55
B =31 » (55)
rae f— yron MexAy NJOCKOCTBIO JeHCTBHSL BHYTPEHHEH Napbl CHI H
OCBLI0 CHMMETDHH CEYEeRUs X,
M, — cocrapagomas Usrubawilero MOMEHTAa, BhI3bIBAIONIas Harub B
TIJIOCKOCTH OCH X;
M, — cocrapasiomasi u3rubalouniero MoMeHTa, BHIBHIBAION[AsT WU3THE

B IJIOCKOCTH OCH lf, HOPMAJILHOH K OCH X.
B uyacTHOM cJ/aydae pacueT Ha Kocoif H3rud xene300eTOHHBIX CTe-

HOBHIX I1aHeJied, APMHPOBAHHLIX WO KOHTYPY, IMPOH3IBOAMTCH COTJIACHO

n. 3.36 Hacrosiero PykosoacTaa.
3.36. HMarubamoimiuii MOMEHT OT BePTHKAJLHOH COCTABJISAIOUIEH OTpe-

penserca no gopmyne My = Fg  Ryp 2 cos B, (56)
rae Zg — ILIeYO BHYTpEHHEH mapH CcHJA, HACeHCTBYWILEH noJg  YIVIOM
0<<P<BE® K ocH CHMMETPHH X, OIpeleasieTcsl o Qopmyde

v, — U
2 = 0,87 —4—2; 57
B sin {3 (57)
2g npH >0 npunumaercs He Gonee 0,9 (Vat-Ux);
F
Fop= —2-8% (58)
Rup
Fox — nuiomagnp cxKaTod 30HH OeToHa (npu H3rube B IJIOCKOCTH

OCH X.

Fax — pacrsaHyTasi apMaTypa B IJIOCKOCTH OCH X,

Puc. 9. IHonepeuyHoce

ceyeHHe Kenesope- Puc, 10, QOupeaeaeHHdHe pacYeTHON NONOIIaiM Pp

TOHHOTO 3JeMeHTa, pa- NP pacdere HA MECTHOe CcHATHE

Ooralomero Ha KOCO# I — pacdeTHas naowmaAb, YUYHTBIBaeMasi TOJBKO IIpH
M3rub - HaJHYHH KOCBEHHOH apMaTypEhI
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Ux — PacCTOSIHHE OT LEHTPA THXKECTH cxXKaToi 30HH OEeTOHa mJo-
manpio Fex TIpH HeATPaJbHOH JuHWH, MapanfeJbHOH ocH y

(cM. puc. 9);
F
v, = 0,5 (h__ Zx‘); (59)

Uy — PAcCCTOsiHUE OT OCH X IO LEHTPa TAKEeCTH CXKaTOH 30HBI Oe-
TOHA IVIOIaAbio Fgy NPH HEATPAJbHON JIHHHH, INapaJilelb-

HOM OCH X:
F
v, = 0,5 (b — Ey—); (60)

Uy — PAcCTOSTHUE OT TOUYKH MPHJONKEHHS DPaBHOAEHCTBYIOUIEH YCH-
JUH B apMmatype A no ocu ¥ (nipu My=0):

”y=?"—ax, (61)

rae Qx— TOJIUIHHA 3ALUTHOTO CNOS A0 apMatynnl A;
Ux — PacCTOAHHE OT TOUYKH NPHJIOXKEHUS pPaBHOAECHCTBYIOLIEH YCH-
JUI B pacTAHYTOH apmarype A0 ocH § (npd My=10):
h

riie @y — PaccTOsHHe OT HHXKHEH pacTIHYTOH TPaHM IaHeJH OO0 IeHTpa
TAXKECTH PACTAHYTOH apMaTyph A.

PACUYHET JKEJIE3OBETOHHbBIX 32J/JIEMEHTOB
HA MECTHOE OJEWUCTBUE HAI'PY3KH

Pacuer Ha MecTHOe ciKaTue

3.37(3.44). Ilpu pacuere Ha MecTHOe cyaTue (CMATHE) INEMEHTOB
6e3 KOCBEHHOr0 apMHUPOBAHHUA HOJIKHO YHOBAETBODSATECSH YCJIOBHE

N g }LCM RCM FCM: (63)

nte N —unpoaosbpHasg CXKUMAKIIAS CHJAAa OT MECTHOH Harpyaky;
Fow — mIo1agbp CMSATHA,
Mem — KOOMPULUEHT, NPUHUMAECMBIH PaBHBIM: IPH pPABHOMEPHOM
pacnpeieseHHd MECTHOH Harpys3skH Ha IJIOIaigH  CMs-

THA — 1; NIpY HepaBHOMEPHOM pachopeneseliid MECTHOW Ha-

TPY3KH Ha INIOWIAAH CMSTHA (0OJ KOHUAMH 0ajloK, nporo-
HOB, mepeMmbidek) — 0,5;

Re¢yn — pacueTHOe CONMPOTHBJEHHE SYeHCTOTO GeToHa CMSATHUIO, OIpe-
nengeMoe no GopMyJe

Rew = Y6 Rups (64)

3
Fp
== ; 65
Yo ]/ch (69)

HO He OoJee CJOSAVIOUINX 3HAUEHMI:
OpU CXeMe MpUJICKeHHs Harpysku mo puc. 10,2,8,2,e — 1,2;
MpH cxeMme NpHJIOKeHHs HaTpys3ku mo puc. 10,6,0  —1;

Ryp — npuHHMAETCS Kak JJIg OETOHHBIX KOHCTpyKuuA (cMm. m. 2.12 H
TaGia. 9 HacToauero PykoBozcrsa);

SAECH
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F, — pacuetnas miowmafh, OnpejenseMas B COOTBETCTBHM ¢ I 3.38
l HacToAIero PykoBOJJCTBA.
3.38(3.45). B pacuerHyio miaowagb fp BKIOYAETCH Y4ACTOK, CHM-
METPUUHLIK 110 OTHOWEHWW K Iuomaau omatda (puc. 10). Ilpr stom
NOJIKHE! BBHINQJHATRLCA CJEAVIONKe NMpaBuia.
IpH MECTHOR Harpyske I10 BCeH INHPUHE 3JeMeHTa [ B DPaCYyeTHVIO
MIOMAAL BRJIOUAETCA YYacTOK JUIHHOH He Oojdee { B KAmKAYIO CTOPOHY
OT rpaHMuE MecTHOH Harpysku (puc. 10,a);
NPY MECTHOH KpPAaeBOH HAarpyske 0o BeeH WIHPHHE 3JeMeHTa pac-
yeTHas TIomaih fp paBHR MWaICWIAagud cMATHA Fenm (puc. 10,6);
MDY MeCTHOM Harpyske B MecTax ONHPAHHY KOHIOB NPOTOHOB W
l 0anoKk B pacYeTHYIO NJAOUIAXE BKAKOYAETCA YUACTOK IUHDHEHOHN, paBHOM
roiyOnne 3ajenkH fpoTona AW Oasky, W AJNUHOH He OOJee PacCTOSHUA
MEXAY <CepelMHaMH NpHMBIKAWHKX K Oajare aposaeroB  (puc. 10,8);
eCJ¥ pACCTOSIHME MeXAY OajkaM¥ IpeBHIaeT ABOHHYIO HIMPHHY 3Jie-

l MEHTa, AJiMHA PacueTHOH IUIOIMANY ONpeAeNsieTcs Kak CyMMa INHPHHBI
Oasxy ¥ YABOEHHOII IWHpHHBE aJaeMeHTa (puc. 10,2);

Py MeCTHOH KPaeBOH Harpyske Ha yroJ snementa {(puc. 10,0) pac-
yergas IJaouianb Fp pAaBHa MAOIALAN CMATUA Fowm;

NPy MECTHOH Hanpy3Ke, NPHIOXKEHHOHW Ha 4YacTH AJHHbLI ¥ IUUPHHE
JEeMeHTa, pacueTHad IJouHiaib NpHHHMAaeTcs corsacHo puc. 10,e. Ilpwu
HaJW9MA HeCcKOJbKHX HATPY30K VKa3aHHOTO TUNa pacyeTHHIE TJACIIALHN
OrpPaHUYUBAIOTCSA JIMHHUAMH, NPOXOLAIMMHA Uepe3 CePeAuHY pPacCcTOSHHH
MEXAY TOYKaMH NPUIOKEHUS ABYX COCEIHHUX HarpPY3O0K.

Ilpumeuanne llpuw mecTHON Harpyske or Danox, NpOroHOB,
IepeMblyeK M APYTHX 37eMEeHTOoB, paboraiomiMx Ha u3rub, yuyduThIBae-

Masi B pacueTe ryiyOulia ONMOpHl HpH ONpeNeJeHMH Fey W Fp NpuBH-
Maercsi He 6ogsee 20 oM.

4. PACYET 3JIEMEHTOB JKEJE3OBETOHHAIX KOHCTPYKLHHA
10 HPEJAEJIBHBIM COCTOSAHHAM BTOPOH I'PYIIIIE!

PACYET J)KEJIESOBETOHHBIX 2JIEMEHTOB
10 OBPASOBAHUWIO TPEUIMH

4.1. )Kene30feTOHHBIE 3JEMEHTBI U3 SUEHCTHIX GETOHOB PACCUUTEHI-

BAIOTCA NQ OGpPA30BAHHIO TPELIUH, HOPMAJIBHEIX K HDPOAOJBHOH OCH 3Je-
MeHT4.

PACYET T10 OBPA3OBAHMIO TPEIMH,
HOPMAJIbHBIX K TIPO/IOJIDHOM OCHU IJIEMEHTA

4.2(4.2). Jlna usru6GacMBIX W BHEIEHTPEHHO CXKATHX XKelde306eToH-
HLIX SJEMEHTOB YCHJHUs, BOCHNDHHHMAEMBIE CEUEHHSIMH, HOPMAJLHLIMH K

IIPOROJIBHOH COCH, IpH 0O0DA30BAHHH TPEIIUH ONPENeNdOTCS HCXOAS U3
CIASAVIOLIHUX IOJOKEHHUEH:

CeUeHHs mocyae HeopMALUHE OCTATCH TAOCKHMHY;

HAHOOMBIIEE OTHOCHTENbHOe VIJMHEHHE KpafiHero pacTHHYTOro BO-

»

JJOKHA OeTOHA PaABHO
Eg

HampsiXKeHHs B 6eToHe cykaroit 30HBI (ecqM OHa HMeercs) onpene-
JAIOTCA € Yy4€TOM YIOPYTHX, a AJd BHEIEHTPEHHO CXKATHIX SJEMEHTOB H
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n3rufaeMbpIXx rperBapUTENpHO-HANDAKERHBIX SJSMeHTOB TaKKe € YuaTOM
HEeYNPYyIrux mAedopmanun 6eToHa;

HanpdxkeHUusds B OeTOHE pacTAHYTOH 30HBI pacrnpeneseHbl paBHOMep-
HO M paBHBI MO BeJHuHHe Rprr;

HanpsiXXeHUsT B HeHanparaeMOW apMartype paBHB HaNPSKEHHIO, OT-
BedYalouleMy NPUpANIeHMIO AedhopManul OkpyxKawmero 0eToHa;

HaNPAXKEHUS B HaupAraemMol apmartype paBHL aJrebdpanyeckoi
CyMMe €€ IIPeABAPUTENBHOr0 HamnpsikKeHus (C ydyeTOM BCeX TOTEpPh) H
HaNpsKEHHs1, OTBEYAKLIEr'e NpHpalieHuio medopMallyii OKPYXKaloUero
OeToHA.

4.3. Ilpn pacuere no 06pas30BaHUIO TPEIUMH MO NJAUHE 30HBI Tepe-
LAYl HANPSIXKEHUsS la.x B 3JeMEHTaX € apMmarypoi 0e3 aHKepoB HOJK-
HO YYUTBIBATHCHA CHMIKEHUe NPEABADUTEABHOIO HAaUPSKeHUs B apmarype
O¢ IyTeM YMHOXEHHS Ha KO3(DPULHeHT #ag corsacHo no3. 3 taba. 24
raasel CHull 11-21-75.

4.4(4.5). Pacuer usrmbaeMbHIX U BHEUEHTDPEHHO CXATHIX 3JEMEHTOB,
a TAK¥Ke 3JEMEHTOB I10 00pPa3OoBaBHIO TpPEIUH HPOHU3IBOAUTCA H3 YC-
JIOBUS

ME < M, (66)

rae M7 — MOMEHT BHEIIHHX CHJI, PAclOJIONKEHHBIX [0 OXHY CTODOHY OT

paccMaTpUBaAeMOTO CEYEHHsA, OTHOCHUTEJBHO OCH, Ilapajielib-
HOH HYJEBOH JHUHMH H NPOXOAdIIEH 4epes SAAPOBYIO TOUKY,
naubojee yHaJileHHYIO OT pacTAHyTOH 30HB, TpewiHHOOOpa-
30BaHye KOTOPOH IPOBEpseTCs. |

49
/: {1 S—
<
S5
/ ;E”I“
Y, 3
fa

Puc. 11, Cxempl VCUIHP ¥ 3HIOPA HanpAXeHUR B NONepeyHOM CedeHHH oJeMeHTA
npu pacyeTe ero mo oOGPa3zoBaAHHI0 TPEIHH, HOPMAJbLHBIX K NUPOAOJLHOM OCH 8jie-
MeHTa, B 30He CeYeHHs, PACTAHYTOH OT AeHCTBNY BHELIHHMX HArPY3oK

q — APH H3ruOe; &6 — upH BHEUECHTPEHHOM CXKaTHH,;
] — aapoBasg TOUKa; 2 — IEHTP TAMECTH MPHBELEHHOTO CEeUCHUA

Puc, 12. CxemMa YyCHJINA #H snwpa HA-
NPsIZKeHU# B TNONEPeYHOM  CeyeHHUH
alieMeHTa NpPH pacyere ero mo odpa-
30BAHMI0O TpelHH, HOPMAJBHBIX K
npoRoabHoll OCH 3JIeMeHTa, B = 30HE
ceyeHusl, pPacTAHYTOlR oOT JeHcTBUA
YCUAMA npeaBapHTeNhBOTO O00MaTUS

]l ~— gapoBasi TOUKa; 2 — LEHTD TAKE-
CTH MNPHBEJNEHHOTO CeYeHHH
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Moment M) paBeH A H3rubaeMbix 5aeMeHTOB (pHe. 11,2)

M? = M; (67)
AJisl BHELEHTPEHHO CXKATHX 34eMeHTOB (puc. 11,6)
My =N (eg—ry); (68)

Mz — MOMeHT, BOCIDHHHUMAeMBbl# CeUeHHeM, HODMAJILHBHIM K 1IPO-
JOJBHON OCH 3JleMeHTa, MPH o06pa30oBaHWUH TPEUIHH H OIpe-

NejsgeMbld o hopMyJe
_— R H
MT“"RpII WT 06 * (69)
3JecCh M,fﬁ — MOMEHT paBHOJEHCTBYIOWIEH ycHAHT Ny OTHOCHTEJNBHO

TOff K€ OCH, YTO M JJIS omnpeledeHuss M), 3HaK MOMEHTA
cmpelesseTcss HanpapJ/ieHHeM BpalleHHs (<«iamocy -— Korjaa
HampaBJeHHS BPAINCHHS MOMEHTOB Mg U M) TpoTHBOMO-
JIOXKHBI; «MHHYC» — KOIJla HallpaBJeHHsI COBNALAIoT).

51
Bennunna Mjg ompenensiercs mo Gopmynam:

IIPH pacyeTe 0 OOpasoBaHHIO TPEIIHH B 30He CEUeHHS, PacTAHYTOH
OT LEHCTBHA BHELWIHHX Harpy3oxk (pHc. 12)

N3 = Ny (€on + 7y), (70)

Ipu pacyere 110 00pa3oBaHHIO TPeIIUMH B 30HE CEUEHHs, PACTAHYTOH
OT AEHCTBHA YCHJUS NpelBAPHUTENBHOr0 00KaTHA

Mys = Ng (eox—ry), (71}
rae No— ycuinne npefBapHTENbHOTO 00XKATHA:
No=0y Fy— 0y F,— 0, F, ; (72)

€on —— SKCUEHTPHULHTET YCcHAHA N OTHOCHTENBHO IIEHTPA TIXKECTH
THPHBEJEHHOr0 ceueHusi, olpefensieMulii Mo dopMmyae

UanyH'—UaFaya““Ga Fa Y,
€og = ° N
0

FAE Ya U Ya— PACCTOAHHSL OT OCH, HOPMaJbHOH K TJIOCKOCTH M3THOA H
NPpOXOASAINEH Yepe3 UEHTD TAKECTH NPHBEIEHHOIO CeYeHHd
JI0 TOUEK HPHIOKEHUS pPaBHOAEHCTBYIOILEH YCHJAHA COOT-
BEeTCTBEHHO B HaANpAraeMoll W HeHanpAraeMoH apMmartype;

4
CGa U O, — HallpsXKeHHUsl COOTBETCTBEHHO B HeHANpsraeMof apmartype
A u A’, BHI3BaHHBIE yCaJKOH H INOJ3Y4eCTbio OeTOHA.

BeanuuHepl HanpsAXeHHH Oy ¥ O OPUHHMAIOT YHCJEHHO DABHBIMH:

B CTaAuH 00xaTus 6eTOHAa — HOTepsiM HaNpsiKeHHH oT ObIicTpoHaTe-
Kaloulen moasydect no nos3. 6 taba. 4 raasm CHull I11-21-75;

B CTAAHH 3KCINIVATAIIHH 3JIEMEHTa ~— CYIMME INOTEPh HAUPSIKEHHH OT
ycakKu U rnoJssyuectH OetoHa mo 1m03. 6, 8 1 9 rada. 4 raase CHull
11-21-75.

B dopmymax (70)—(71):
ry — PacCTOSHHE OT LEHTPA THXKECTH NPHBELEHHOTO CEeUYEHHS A0 SAPO-

BOH TO4YKH, HanGosee yaaneHHOH OT PaCTAHYTOH 30HBI, TPENIHHO-

Dpa30cBaHHe KOTODOM IpOBEPAETCA.

(73)
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Bennunna r, ompepensercss AJS BHEUEHTPEHHO CXKATHIX 3JEMEHTOB,
4 TaKXKe AN H3THOAeMBIX NPeIBAPUTEJbHO-HANPAMKEHHBIX 3JEMEHTOB 110

dbopMmyie

W
ry=10,8 FO ; (74)

I1

ANsi u3rHOaeMBIX 3JI€MEHTOB, BHIHOJHSIEMHIX €3 INpPeBaPUTENBHOTO
HanpsKEeHUsT apMaTypH 10 GopmyJae

Wo

ry== "7 . 75
V= (75)
4.5(4.7). BesnuuHa MOMEHTA CONDOTHBJIEHHS IPHBELEHHOIO Ceue-
HUSL IJIST KPAHHEero pacTAHYTOTO BOJIOKHA € YYETOM HEYnpyrux Jedop-
MalOuH pacraHyTore OetoHa W, onpenensercss B IPEANOJOXKEHHH OTCYT-
CTBHS TPOAOJBbHOH CHJABl N H YCHJIHSI NpelBapuTeNbHOTO obxatus N

0 opmyJe

2 (Jso+ndao+nJ,q

rae Joo, Jao ¥ Jap— MOMEHTH MHEPIHH OTHOCHTENbHO HYJEeBOH JHHUH
NACIIAAK CCYEHHA COOTBETCTBEHHO CKATOH 3OHBI
OeToHa M IJIOMIAAEH pacTAHYTOH U cxaToHd apma-
TYPHI;
S6.p — CTATUYECKHA MOMEHT IJOLIALH CEYEHUS DaCTAHY-
TOH 30HBI O€TOH& OTHOCHTEJBLHO HYJEBOH JHHUY.
IlostoKeHMe HYJAEBOH JIMHHH CEUEHHS ONpelesaeTcsd M3 YCJAOBHS

, (h—x) Fg_,
Sgo+MS,0—nSa¢= 0 ’ (77)

' i A
rae Seo, SaoHS, 3 — CTATHYECKHE MOMEHTHI OTHOCHTEJIbHOH HYJEBOH JIH-

HUY COOTBETCTBEHHO MJIOLIAAEH CEYeHHUsA CIKATOH
30Hbl OeroHa u apmatypel A u A';
Fe.p — naomanp 0eToHAa DPACTAHYTOH 3O0HHL
3nauenne W JONycKaeTcd OnpepeasaTb IO (popmynae

WT _— 'Y Wo y (78)

rie y — Koabhduuneur, npuHuMaeMbit no taba. 30 npua. 5;
Wo — MOMEHT COUpPOTHBJEHUS MJIsi PACTAHYTOH TDAHH CEYEHHs, OlIpe-

nessseMbld Mo hopMyie W, — I , (79)
Yi. m

Yn.m — DACCTOSTHYE OT LEHTPa TAXKECTH NPHBEJCHHOIO CEYCHHs A0 pac-
TAHYTOTO KPaeBOI'0 BOJOKHA; )

Jn — NpHBeJeHHbIH MOMEHT HHEPUMH C Y4YeTOM NDPOAOJbHOM Hampsirae-
MOH M HEHANPAraeMol apMaTypbl MOMKET ObITb ONpeJeseH mo

dbopmyae

b h3

roe | -— Ko3(hOUIMEHT, TpUHHMaeMbilt mo rpagukam  (cMm. puc. 17—18
npuJa. 5) B 3aBHCHMOCTH OT KO3()(HIUCHTOB:
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Fi E, a F;

b Es’ 0 '
6 h Fa
Hisi CAHOPOAHEIX 3JAEMEHTOB TIPIMOYrOJbHOIO CeueHHs 6e3 npelsBa-

PUTEJNBHOI'O HATIPSKEeHHUST MOMEHT TPelHHO00Dpa30BaHUST MOXKeT OLITh Oll-
penelieH 1o popmyJae

01 =

MTp:WTp bhz !‘?DII y (81)

rae Wep — k03 bunnedT, npaHuMaeMbli no rpagukam (cM. puc. 15—

16 mpun. 5) B 3aBHCHMOCTH OT XaDaKTEPHCTHK apMHpPOBa-
HHS:

2 F, E, F

Qo — ~ H
4.6(4.8). B xoHCTDYKUMAX, apPMUPOBAHHEIX IIPEIBAPUTEJLHO-HA-
TNIPAXEHHBIMHE 3JeMEeHTaMH, Hanpumep OpycKamu, IPHU ONpeAeJeHUH YCH-
JIHH, BOCIPHHHUMAEMBIX CEUSHHSMHK Npu oOpasoBaHHM TPElUHH B TpexHa-
NPAMEHHBIX 2JeMCHTAX, IMJIOWAAbL PACTAHYTOH 30HbLI OeroHa, He nou-
BepraeMas npeABapHTeJbHOMY HaNpSAXEHUI, B DacyeTe He YUHUTHIBaeTcs.
4.7(4.9). Ilpy mpoBepKe BO3MOKHOCTH MCUEPIIAHHA HECyLIeH Clo-
coOHOCTH OJHOBpeMeHHO ¢ obpasoBaHueM Tpeuud (cM. m. 1.22 HacToOs-
niero Pykopojcmsa) yCH/IHe, BOCIPUHMMAaeMOe ceueHueM mpH odpasoBa-
HUH Tpewud B opmyne (69) onpemensercs ¢ 3ameHOll 3HaueHusa Rp 1r

Ha 1,2 Rp 11 ¥ np# xosdhduuueste mo=1.

(82)

PACUHET )KEJIESOBETOHHDIX 2JIEMEHTOB
[IO PACKPDLITHUIO TPEIIMWH

4.8. )Kese300eTOHHbIE DJEMEHTBI H3 SIUEHCTHIX OETOHOB pPAaCCUHTHI-
BAIOTCS 10 DACKPHITHIO TPCIUUHE, HODPMAJbHLIX K MPOAOJBLHOH OCH 3Je-
MEHTA.

PACUYET IIO PACKPHITHUIO TPEIIKH,
HOPMAJIBbHBIX K ITPOOOJIbHOW OCH DJIEMEHTA

4.9(4.14). Ulupuna pacKpbiTHI TPEIIHH, HOPMAJBHBIX K NPOLOJL-
HOHI OCH 3JeMeHTa, Gy, MM, AOJIKHA ONpeleddarTbcd mo GopMmydae

3
2 90 (3,5 — 100 WV d, (83)
d

rae R — xoadduunenTt, npuHHMaeMbii paBHbIM 1 ang  H3rubaeMblx WU
BHELICHTPEHHO CXATHIX 3JE€MEHTOB;

Cx — KO3Q@UUNEHT, NPUHUMAEMBIH pPaBHBIM NPH yyeTe KPATKOBPEMEH-
HBIX Harpy30K H KPaTKOBPEMEHHOI'0 JASHCTBHA IOCTOAHHHIX WU
JNMHTEJbHEIX HArpys3ok— !; mpu yuere IAJUTENBHOTO IEeUCTBUS
[IOCTOSHHBIX M JJHUTEJNbHBIX HATPY30K — 2,5;

1 — KO3 (PHULUUEHT, IPUHUMAaeMbld DaBHBIM:
IpH CTEPXKHEBON apmarype NepUOAHUECKOro npoduasg — 1;
rJ1agKoH
DY INPOBOJIOYHOH apmaType NEPHOAHUYESCKOTO IIPOQPHIT —
IpH TJAaAKOH —

ar =Fkcgm

R
= DO O

[ ] wi B

wF
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Ca — HAUDPSIKEHWE B CTEPKHAX KpaliHero pspa apMmatypel A wuan
(IIpH HAJWUHK NPeXBAPHUTENbLHOI0 HANDSXKEHHSA) U[PHpalleHHe
HanpsiKeHHd OT JSUCTBHA BHEHIHEW HArpyskH, OnpelelsieMoe
corsaacuo 0. 4.10 macrogmero PyxkoBoacrBa;

U — K03 PUIHEHT apMHUPOBAHUA CCUEHHH, TPHHUMAEMBIH  DABHBIM
OTHOILEHHIO TUIOWIaAH CeUeHHss apMmaTypel A K INICIIANU cede-
uuss GeroHa (mupu paboued BoicoTe hp W Oe3 yueTa CXKAaThiX
CBECOB NOJIOK), Ho He Ootee (0,02;

d — AHAMETD CTEPKHSA apMaTyphl, MM.

g a7eMedToB, K TPEUMHOCTOHKOCTH KOTOPHIX  NPEADBABISIOTCS
mpeboBauds 2-H KaTeTOPHH, MHMPHHA KPATKOBPEMEHHOI'0 PACKDBITHSI TPe-
UIHMH Ompelensercs OT KPAaTKOBPEMEHHOTO HEHCTBHSI NIOCTOSHHBLIX H JJIH-
TEeJbHEIX HArpysOoK # OT AEHCTBHS KDPaTKOBPEMEHHLIX Harpysox.

Ina 3JeMeHTOB, XK TPEHIMHOCTOMKOCTH KOTOPBIX TPEAbABISIOTCA

TpeboBaHns 3-B KaTeropHuH, WiXpPHHA KPATKOBPEMEHHOTO PacCKPLITHA TpPe-
IUHH ONpeJeNsieTcss KaK CyMMa LIMPHHBL PACKPBITHS OT JJUTENbHOrO AEH-
CTBUS INOCTOSHHBIX H JAJUTEJbHBIX HArpy30K o NpHPAINEHUd IIHDPHHBI
DACKPBITHS OT LEHCTBHA KPATKOBPEMEHHBIX HArpy3ok.
Eciu TEeHTD TAXECTH MJIOILAAH CceYeHMs] CTepXKHeH KpakhHero psia
apMatypol A uHarnbaeMbix, BHELNEHTPEHHO CXKAaTBIX 9JEMEHTOB  OTCTOHT
OT HauboJiee pacTSHYTOrO BOJOKHa OeTOHA HA pPACCTOSHHH ¢, OOJblIe
0,2k, BeNMUHHA @y, ONpeneseBHas no ¢opmyne (83), Zo/MKHA  YMHO-
KaThes Ha Ko3¢pdHUUHEHT k¢, PaBHBIA

(84)

H IpuHEMaeMbld He OoJiee 3.

4.10(4.15). Hanpsikenus B pacTAHyTOH apmarype (HJAd Ipupaue-
HHS HanpsKeHu#) Oa AOJNKHB OIPEAeAThCS MO PopMyJIaM:

JJISL H3rUbaeMbiX 2JEMEHTOB

IM""'" Nﬂ (2‘1——83_ H)

Ua — Fa 21 i ; (85)

NI BHELSHTPEHHO CXKAaTHX 3JeMEHTOB TIPH eoc == 0,840

N (eg—21) — Ny (21—¢€, )

Oy == Fﬂ 24 ° (86)

ITna 2JeMeHTOB, BHIOMHAEMBIX 0e3 NpelBapHTECJIBHOIO HaNpsKe-
HUSL apMAaTYphHI, BeJHUYHHA YCUHJIHS mpelBapuTespHOrc obxatus Ny mpH-
HUMAaeTCcsT PABHOH HYJIO.

B dopmynax (85) n (86)

21 — PACCTOSIHHE OT LLEHTPa THAXKECTd IJOLLaAHM CeYeHHst apMatypsl A o
TOUKH TDHJIOMKEHUS pPaBHCACHCTBYIOUIEH YCHJIHH B CXAaTOH 30HE
CceyeHHs Haj TPEUIWHOH, onpelenseMoe corjgacHo mn. 4.16 nHacrod-
mero PyxoBoJcTBa.

[IpH pacno/ioKEHHH PACTAHYTOH apMarypsl B HECKOJLKO DSAOB MO
BLICOTe CceyeHHss B H3rubaeMblX H BHEUEHTPEHHO CXKAaThIX 3JeMEeHTax Ha-
NPSI:KEHHST Ua, MOJCYUTAHHBIEe 1O (opmyaam (85) u (86), HOJNKHBI yM-
HOXKAThCH HA KOIPPUIHCHT Pn, PABHHIK
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h— x "¢

P = h—x—a * (87)

rae ¥==Eho, Benuuuua § onpenensercs no GpopMyie (94);

Q@ M ¢— pacCTOAHHS OT UEHTPA TSAXKECTH IJIOWAAH CEYEHHS apMaTyphl

A CcoOTBeTCTBEHHO BCeH M Kpafigero psja CTepXKHeH [0 HanGO-
jee PacTAHYTOTO BOJIOXHA OeToHa.

Bennunsa Hanpsxenus Oa ¢ y4eTOM KO3((HIHEHTA @n HE MOJKHA
npeBbUATE Rarr ANA CTePxHOBOH H 0,8Rarr AJs MPOBOJOYHOH apMma-
TYPHIL.

PACUET 2JIEMEHTOB >KEJIE3OBETOHHBIX KOHCTPYKIIUIT
[10 JEQ@OPMALIUAM

4.11(4.22). Nedopmauun (nmporudsl, yribl MOBOPOTa)  JEMEHTOB
XKEJIe300eTOHHEIX KOHCTPYKIUMI MOJIKHBI BBIYHCASATBCS 10  (GOpMYaaMm
CTPOHUTEJNIbHOM MEXAHWKH, ONpEefessass BXOAALIHE B HHUX BEJHUHHLL KPH-
BU3SHBI B COOTBETCTBHH C II. 4.12 nacrosigero PykoBoacTsa.

Bennynna XpuBu3HBI ¥ JebopMalnil xene306eTOHHBIX 3JeMEHTOR
M3 SIYEHCTHIX OETOHOB ¢ OOBIUHBIM APMHDOBAHMEM ONDENEJSIOTCS  JJISE
CTaAMH pabOThl C TPeIlMHAMU H OTCUHTHIBAIOTCA OT HAYyaJbHOTO COCTO-
SIHHS; (IPH HAJHYHH TIPEABAPHTENBHOIO HaNpPSAXKEHHsA OIS YOPYro# cra-

JUM H CTaJHH pPaboThl C TPEIIMHAMY H OTCUHTHIBAIOTCA OT COCTOSHUS
00K aTHs.

4,12(4.23). BennynHa KPHBH3HBI ONPENEISICTCS:

a) IJIS YYacTKOB 3JIEMEHTa, Fie B PacTAHYTOH 30He He 06pa3yiores
TPELIHHBl, HOPMaJabHble K NPOJOJLHOH OCH 3JeMeHTa, JIHOO OHU 3aKpbl-
Thl — KaK AJd CIJIOIIHOTO TeJqaa;

0) IJst y4yacTKOB 2JleMEHTa, rlle B pPacTSIHYTOH 30HEe HMEIOTCs Tpe-
HIHHBI, HODMAaJbHBIE X ITpPOJAOJLHOH OCH,— KaK OTHOILUEHHE pPAa3HOCTH
cpeaunx nedopManuil KpanHero BOJIOKHA €XXAaTo#i 30HBI GeTOHA M MPO-
NOJIbHOH pacTAHYTOH apMmaTypbhl K palouell BHICOTE CeueHHd HJeMeHTA.

DJIeMEHTHl HJIH YYACTKH  SJEeMEHTOB paccMarpuBawrcea fe3 Tpe-
H{HH B pacTAHYTOH 30He, €C/u TPEUIMHH He 0o0pa3yiwoTcs ITIPH JeHCTBHH
NMOCTOAHHBIX, AJHTECNBHBIX M KPaTKOBPEMEHHBIX Harpy3oK HJIX OHHM 3a-
KPBITHI NMPH JAEHCTBHH IOCTOAHHBIX M JJHUTENBHBIX HATPY30K; IIPU 3TOM
HArpy3kKu BBOAATCA B pacuerT ¢ KO3)QPHUUEHTOM IePerpysku rn==1.

OTTPELE/IEHUE KPHUBU3HDLI JKEJAE3OBETOHHbBIX
SJIEMEHTOB HA YYACTKAX BE3 TPENLMH
B PACTJAHYTON 30HE

4.13(4.24). Ha yuacrtkax, rge He o0pasyioTcs HOPMaJbHBIE K IIPO-
JONbLHOH OCH TPEIIUHBI, NOJIHAS BeJHYHHA KPHBUSHBI H3rUbaeMbiX, Ble-

NEHTPEHHO CXKATBhIX XKee300eTOHHBIX SJeMeHTOB JOJNKHa ONpelefAThCs
110 popmyae

1
...L — 1 ...._L.. ___ 1 — . (88)
P PH P.!;l Ps FB. & |
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1 ]

rae ;— 1 T—*KPHBHSHH COOTBETCTBEHHO OT KPATKOBPEMEHHBIX HATPY30K
K i

(em. m. 1.23 nacrosimero PykoBogctBa) ¥ OT JJIHTEIb-

HOTO JI€HCTBHsI TIOCTOSHHBIX ¥ JJIHTENbHBEIX  HarpysoK
(6es yuera ycuaust No), onpelensemble f10 GHOpPMYyJIe

1 Z/Iﬂc#
e kn Fg g’ (89)

rae M — MOMEHT OT CCOTBETCIBYIOINEH BHENIHeHl HArPY3KH OTHOCHTEb-

HO OCH, HOPMAJIBHOH X NJOCKOCTH AEHCTBHSI M3TUOAIOUIEr0 MO-
MEHTA H MPOXOAAHIEH Yepe3 UEHTD TAXKECTH IPHBEIEHHOIQ ce-
YEHHS;

¢ — KO3((HIHEHT, YYHTBLIBAIOWINI BJAUAHHE JJHTEIbHON NOJ3yUe-
CcTH OeTOHa M NpunuMaeMbii no Tabma. 21 macrosamero Pyko-
BOLCTBA;

Ru — %03 QHUAEHT, YYATHLIBAIOMINY BJIHSHHE KPATKOBPEMEHHON TI10JI-
3ydecTd OeToHA H HpUHMMAEeMBIH paBHLIM 0,85;

1
~—— —XKpuBH3Ha, 00yC/IOBJEHHAS BHI'MOGOM 2JIEMEHTa OT KDaTKOBpe-
On
MEHHOTO JeHCTBUS YCHJIMA NpeABAPUTENbHOTO ofxKaTtHsI No H
onpeneageMas 1o gpopmyiJe
1 Ny eoq
T (90)
s n kg Jn
1
- — KPUBH3Ha, 00y CAOBJCHHaA BuITHOOM 3JIe@MEHTa BCJAEACTBHE yCa/l-
Ps.

KH H MOJ3y4yecTH OeTOHA 0T YCHAHS TPEeABAPHTEALHOTO 00XKaTHA
H onpenensgemasi mo GopMyJae

— ; (91)

3eCh &n H &, — OTHOCHTeNbHHIE AedopMaluu OeTOHA, BBI3BAHHBIE €r0

YCaJAKOH H TOJ3YUECThIO OT YCHIAHY MNpPeABAPUTEILHO-
ro obxarus, onpeleseMBble COOTBETCTBEHHO Ha YDPOB-
He LEHTpa TSAXKECTH pacTAHYTOH NPOAOJBHOH apMary-
TYpPHl U KpaiiEero c¢xartoro BoJjiokHa OertoHa 1o dop-
MYJIaM:

Eq = , &g, = . (92)

BenvyuHa Oy NPHHUAMAETCS YHCACHHO PABHOH CyMMe IOTEPbh IIPea-
BAPUTEJNBHOTO HANPSAKEHHR apMaTyphl OT YCaAKM M NOJ3y4yecTH OeToHA
mo 103, 6, 8, 9 rabn. 4 raaset CHull 11-21-756 gas apMarypel pacTdauy-

TOR 30HH, a O, — TO X, [JA HauparaeMo# apmarypsoi, eciaH Obl OHA

HMeJach Ha YpOBHE XpaKHEro c¢xkatoro BoJoKHA Oerona. Has aneMeH-
708 663 NpeIBapHUTENLHOI0 HANPSKEHHA BEJHUYUHBl KPUBH3HH lfpp ¥

1/pe. n MPUHHMAIOTCH PABHBIMH HYJIO.
4.14(4.25). Ilpu onpegcieHUN KPUBH3HBLI YYACTKOB 3JIEMEHTOB C Ha-
yaJLHBIME  TpemuHamu B cxaroft sode (cMm. 1. 1.19 raaml CHull
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E 1 1 1
I1-21-75) Benwunmsnl — , — u ——, onpefeaseMsie no dopmyaam (89)
Pk Pan Ps [

1 (90), nomxubl OHTL yBeawuyenn Ha 159, a Beanuuna

, ONpelesieH-
Pr.n
Hasg mo gopmyae (91), —na 259%.

4.15(2.26). Ha yuacrkax, rxe oGpasyloTcs HOpMaJbHbE TPEIUHEL,

HO NpH AECHCTBHH paccMaTpuBaeMoOi HArpysku o0ecleueHO HX 3aKDPLITHE,

1 1 1
BEJIUUNHEl KPHBU3HHL fp— , T , —P—, BxoJsie B Gopmyay (83), ysenu-
K B bi |

yuBalorest ma 209.

OITPEAEJIEHWE KPHUBVI3HEI
JKEJIESOBETOHHDBIX 39JEMEHTOB HA YYACTKAX
C TPEIUMHAMU B PACTAHYTONM 30HE

4.16(4.27). Ha yuacrxax, rae o6pa3yioTcs HOpMaJbHble K MPONO0Jb-
HOH -OCH 3JIEMEHTAZ TPEIHMHbI, KPUBU3HB U3rMOaeMbIX  BHEUEHTPEHHO
CKATBIX 3JICMEHTOB MPSIMOYTOJALHOTO H JABYTABPOBOIO CEUEHHH JMOJMMKHDI
OTIpEACIISATHCA 110 POpPMYyJIe ~

1 M Py Vs :, Ne Va

_ M +— - . (93
o hoz | EaFa U (Y 4E) bhEgv | hEF ()

B dopmyde (93):

Mz — MOMEHT (3aMEHSIOIIUHA) OTHOCUTEJBLHO OCH, HOPMAJIbHOH K IJIO-
CKOCTH JEWCTBHY MOMEHTA M NPOXOASLIeHd Yepes UEHTP TaxKe-
CTH TWUIOLIAIHM CEYEHHUS apMaTypel A OT BCEX BHEIIHHX CHJ,
PACTOIOKEHHBIX IO OJHY CTOPOHY OT paccMarpuBaeMoro ce-
YeHUA X OT VCUJIMA NpeABapuTensHoro ofbxatus N,

N — paBHOHeACTBYOIIAA NPOAOJABHOR cuIsl N U YCHIUS NPEABa-
PHUTEJbHOrO obxatua N,

21 — DACCTOSIHME OT UEHTPA TIXeCTH IJOIAaAY CeYeHHs apMaTypul
A 10 TOUKH NIPUIOKEHHS DABHOAEHCTBYIONIEH YCHIHH B CxKa-
TOH 30He CEUSHHHA HAJA TPEIIMHOH, OIpene/seMoe COIVIACHO
1. 4.17 gacrogumero PykoBoxcTsa;

X
g -— olpejenasercs cornacHo m, 4.17 macrosmero PykoBoacrsa,

ho

Qa — KO3QDHUUEHT, YYHTLIBAIOIIKUHA paboTy pacTsaHyToro GeroHa Ha
yyacTKe ¢ TpellMHAMH H onpelenseMbiit coryacuo m. 4.17 Ha-
cTosIero PykoBoacTBa;

V — KO3 (UIHEHT, XapaXKTepU3VIOMWNH YIPYTonaacTHYeCKOe COCTO-
aHue 6eTOHAa CKATOH 30HBI M IpHHUMaeMBli 10 Taba. 21 Ha-
cTodllero PykoBoacTna;

Pg —— KOIQPUUHMEHT, YUUTHBAIOINKHNA HepaBHOMEPHOCTL pacnpepese-
Hus gedopMalui KpaiHero ¢xaToro BOJIOKHA OeroHa 7o AJH-
He ydacTKa ¢ TPEIIMHAMM H MpuUHHMaeMbld pasHbM (,7;

v/ — Ko3dDHLIMEHT, onpegenadeMslit o Gopmyne (97).

Ilnst »7aeMEHTOB, BHINOJHSIEMBIX 06e3 NIpeABAPUTENBHOI0 HANDIKEHU

apMarTyphl, ycuinne No IPUHNMAETCHd PaBHBIM HYJIO.
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4.17(4.28). Benmuuuna § seuuchasietTcst mo GopmyJe

] 1,649
6= 145 (L+T) T €a. ¢ > (34)
1,4""_ loun - 11,5 hﬁ ""‘_5

HO mpHuHHMaeTcs He Gojee 1.
B ¢opmyne (94):

s (95)
bhg RanI |
hoo
T =1y (1—- 2; ): (96)
D

Y =- b h, ; (97)

€a.c — IKCUSHTPHIHTET CHAB Ng OTHOCHTEJbHO UEHTPA TAKECTH IIJIOLLA-
IK CEUYCHHS apMaTypsl A; COOTBETCTBYET 3aMEHAIOLUEMY MOMEHTY
Mz (cm. n. 4.16 HacTosimero PykoBomcTBa) M ONpedeasieTes o

dbopmyae

M
e, o= N: . (98)

BequyHHA 21 BLIUHMCALSETCS TI0 (hopmydie

F

hl’I

T vy 4 &2
=hy | | ——— - (99)
1 2 (v -+ E)

Hs BHCUGHTPEHHO CXKATHIX 3JEMEHTOB BEeJHUMHA 2; JOKHA [pPH-
HHMaTbhCa He bogee 0,97 ea.c.

HJag 3JeMeHTOB UIPAMOYTOJBLHOIO CeUeHHS H TaBPOBOrO € NOJKOH B

pacrgHyTOX 30He B dopmyast (96), (97) u (99) BMecTO BeJHUHHK h'n

NoAcTaBJsiercss BejimuuHa 22" unu A =0 COOTBETCTBEHHO INIPH HAJHYHHU
WK OTCYTCTBHH apMmatypst A’

’

Ay
h

Pacuer cedeHu#t, UMSIOIGHX NOJKY B CXKATOH 30He, NpH §<C

[IPOU3BOAHUTCS, KAK MPSAMOYTOJbHLIX, IIUPHHOH b

Pacyernas mupuua moJxd b onpelensercs corsacHo n. 3.16 Ha-
cTosiuiero PykoBogcTBa.

4.18(4.29). Benuyuna xosdduumenra Ppa IS ABYCAOHHBEIX NpEABa-
PHTEJILHO HaNPAXKEHHBIX KOHCTPYKLUHH H3 SUYEHCTOTO H TIXKenoro 6ero-
HOB ONpelessercd To popMmyle

1 — m?
Py =1,20 —sm— —, (100)

e
(3,56—1,8m) —-=
0

04



HO upHHHMaercda He Gonee 1;

1,2

IPH 3TOM C/elyeT NIPHYHMATL BEAUUMHY Ea.c/flo=
S

Uit n3rubaeMplx SJEMEHTOB, BLETOJHAEMBIX 6€3 NpelBapHTeJbHOIO
HATIDAKEHUS apMaTypsl, HOCJENHHUY YyJeH B NOpPaBOH YacTH (POPMYJIBI
(100) npuHuMaeTcs paBHLIM HYJIO.

B dopmyne (100)

§ — KO3 (hUIUEHT, YYATLIBAIOWHMA BJAHSHHE IHTEJBHOCTH JEeHCTBHA
Harpy3ku W npuHumaeMmbid 1o 1ada. 37 raasw CHull II-21-75;

€a.c — CM. opmyay (98);
Ry W

+ My F Mo

, (101)

T

HO He OoJee I;
371eCh
Wy —cMm. popmyay (76);
M2 u MJg—cm. n. 4.4 Hacrosimero PyKOBOACTBA, NPH TOM 3a IIOJIO-

B
KHUTEJIbHEIE TPHHHUMAKTCA MOMeEHTHl, BH3LIBAjOUHe pac-
TSIXKEHHe B apMarype A.
Has ogHOCHOHUBIX KOHCTPYKHHH H3 suewcToro betoHa (Oe3 mpejBa-
PHTEJNLHOTO HAUpPSKeHUSI) BeJHUYMHA Ya BHIYHCAAECTCS IO (opMmyJe

M
¢a=0,5_:+ S1 T (102)
Mp
s3nech Mp — MOMEHT, BOCTIPDHHHMAaEMbIH CeUYCHHeM 9SJeMEeHTa H3 pacyera
[0 NPOYHOCTH NPH PACYETHBIX COINIPOTHBJIEHHSX apMaTypbl H
GeTOHa AJA TpPeAeNbHBIX COCTOSAHHMH BTOPOH I'PYIINBI;
S1 — K03 hHIHEHT, MPHANMAEMBIN DABHBIM!
a) NpH KPATKOBPEMEHHOM HOeHCTBHH HArpysku AJs apMaryphbi: le-
pHoaHdyeckoro npoduis — 0,6; ans raagxkoin — 0,7;
6) TpH AJHTEJBHOM HACHCTBHH HArDY3KH HE3aBHCHMO OT MPOQHAIA
apmatypst — 0,3.

4.19(4.30). Ilosnasg BeJMHUMBA KPHBU3HBI -;1—- AJsT y4yacTKa C Tpe-
WHHAMH B DAacTSHYTOH 30He HOJKHA ONpefeisThCs no Qopmyle
1 _ I “___1___’___1__* 1 | (103)
D P1 P2 P3 Pe. m
rjae L—- KPUBA3HA OT KPAaTKOBPEMEHHOTO AeHCTBHsI BCeH HarpyskH, Ha
! KOTOPYIO IPOH3BOAUTCA pacyeT Mo JAedopMamusaM  COIVIACHO
n. 1.27 nacrosuero PykoBoacTBa;
1 — KPHUBH3HA OT KPATKOBPEMEHHOTO AEHCTBHA TOCTOSAHHBLIX ¥ JJIH-
P2 Te/IbHBIX Harpy3oK;
“LHT{pHBH'SHa 0T IJUTEJLHOro HAeACTBUS IOCTOAHHBIX H AJHTE/h-
h HbIX Harpysox;
Pl — KPUBU3HA, OOYCJIOBJICHHAA BRIrROOM  ajieMepta  BCJAEACTBHE
B.IX

b



yCalKH H TMOJA3y4YeCTH OeTOHA OT YCHAHS IpefBapUTENLHONO

o6xaTHs H oupejenseMasn no dopmyne (91) ¢ yueroM 1. 4.13
HacTonuero Pyxosogcrsa.

1 1 1

KpHBu3HHI E— \ -E;— H -P—- onpenessiores mo ¢opmyae (93), npu
3
1 |

3TOM BEJIHUHHE -;—- H '*-—P BLIYHCJAOT IIPH BEJHYHHAX Pa H vV, OTBEUAIO-
1 2
1

IIMX KPaTKOBDPEMEHHOMY LEHCTBHIO Harpy3KH, a XPHBHU3HY — IpPH Be-

Ps
JHUHHAX Pa lH v, (iTBE‘.IIEiIOm,HX AJHTE/IBHOMY JHEHCTBHIO HAarpysku. Eciau

BEeJIHUHHBDI -—;— H —P— OKa3blBAICTCH OTPHIATENbHBIMH, TO OHH NPHHHMA-
2 3
IOTCS PAaBHBIMH HYJIIO.

OIIPENEJIEHHUE ITPOI'MIBOB

4.20(4.31). Ilporu6 fm, oGycnoBaenuwir nedopmaumesr uaruba, or-
pelenseTca no gopMyiaMm:

[
— |
=\ M — dx; 10
o Of (®) — (x) dx (104)

1
fu=s —= 5 » (105)

rae M(x) — usrubaonui MOMEHT B CeYeHHM X OT AeHCTBUA elHHUYHOLH
CHJIbl, NPHJIOXKEHHOH IO HANpaBJEHHIO HCKOMOIO IepeMe-
IIICHUA SJeMEHTa B CEYyeHHH Mo JJHHe mpoJiera, IJsS KOTo-
poro onpenensercss nporud;

— (X} —moJHas BeJHYHHA KDHUBHU3HBI SJEMEHTa B CEYSHUH X OT

HaTPY3KH, NPH XKOTOPOH omnpele/seTcs IPOrud; BeJHUUHDLI

1
— onpejeasorca no gopmyanam (88) u (103} cooTBeTCT-
P

1
BEHHO JJISt YYacTKOB 0e3 TpellHH U ¢ TPelllHHAMH; 3HaK T

NPUHHUMACTCH B COOTBETCTBHH C SHIOPOH KPHBH3HHI;
§ — KO3()(QHUUUEHT, 3aBHCALIHH OT XapakxkTepa  3aTrpyKeHud,
IpHHHMAaeMbid 10 TabJu. 29 npui. d;

| — pacCyeTHLIH NpoJer H3rubaeMoro sJeMenTa.
st usrubaeMmblx 2JEMEHTOB [OCTOSTHHOIO cedyeHus Oe3 IpeaBapH-
TEJBHOr0 HalpsiKEHHA apMatypel, HMCIOIMHX TPEUIHHL Ha KaMXKAOM yua-
CTKE, B pejenax KoOToporo usrubampoumiud MOMEHT He MeHfer 3Haka,
KPHBHM3HY JIONMYCKaeTcs BLIUMCASTL AJA HanbOoJee HaNpIXKEHHOIO ceye-
HHS, MPHHEMAs KPHBH3HY JUIf OCTAJbHBLIX CEYEeHHH TaKOro YyyacTKa, H3-

MEHSIOUIEHCS NPOTOPHHQHANRHO 3HAUCHHAM H3rHOAIOIIEro MOMEHTA.

el



5. KOHCTPYKTHBHDBIE TPEBOBAHH

5.1(5.1). IIpn nNpPOEXTHPOBAHMH OETOHHHIX H IKeJe306eTOHHBIX KOH-
CTPYKUHHN g ofeclneyeHUs YCJAOBUH HX H3TOTOBJEHHS, TpeOyeMOR JOJ-
TOBEYHOCTH H COBMECTHOH paborThl apMaTyphl ¥ OeTOHA HAMJIEXKHUT Bbl-

TMOJHATh KOHCTPYKTHUBHbIE TPeGOBAHUS, H3JMOKEHHRIE B HACTOSIEeM Das-
neJie.

MMHWUMAJIBHBIE PASMEPHI CEUEHHWA S/IEMEHTOB

5.2(5.2). MpuuManbHEE pa3MepHl CeueHHMH OCTOHHBIX H KeJeszobe-
TOHHBIX 3JIEMEHTOB M3 AUECHCTBHIX ©OeTOHOB, OIpejelseMble M3 pacueTa
no JAeHCTBYIOIUUM YCHJIUAM H COOTBETCTBYIOLIHM TpYHIOAM TDEASHbHBIX
COCTOSIHHH, JOJIXKHBl HA3HAYATBCA € VUYETCM SKOHOMHYECKUX TpeboBa-
HUH, HeOOXONUMOCTH YHU(PHAKAUUH OnanySounnix (opM M apMHUpPOBaHHS,
a TaKXe YCJIOBUM NPHUHSATOH TEXHOJOI'HH H3TOTOBJICHHS KOHCTDVKILUH.

Kpome Toro, pasMephl CeueHHs BJIEMEHTOB XeJe300eTOHHBIX KOHCT-
PYKLHH JOJXHBI NPUHEMATBCA TAKHUMHU, 4TOOBI colOaioganuck TpeboBa-
HUS B YaCTH pacHOJOKeHUT apMaTypbl B ceueHHM (TOJMMIHHBI 3alIUT-
HBEIX €J0eB 0eTOHA, PACCTOSHMS MEXAY CTEePXKHAMH W T. iI.) H aHKe-
POBKU apMaTypHL.

5.3. MunumanbHasi TOJIIKHA KeAe300eTOHHBIX IJHT H3 SUYEHMCTHIX
O0eTOHOB JOJIXKHA ONPEaeasTbCs U3 YCJIOBHA obecrneyeHuss TpeOOBaHUU K
PACHOJIOKEHHIO apMAaTypPhl NO TOJUIHHE IJIMTHL 4 coOmoleHusT Tpebye-
MOH TOJUIMHBEl 3allHTHLIX cJd0eB OeTOHA COTJacHO 1. 5.5 HACTOAIIErO
PyKoBOACTRA.

MunumansHasi TOMUIMHA CJOS TAXKEJOro OeToHa B JBYCJOHHBIX
MJIATAX YCTAHABJAHMBAETCH H3 YCJAOBHS CUMMETPUUHOTO  PACIOJOXKEHUS
APDMATYDHL 10 OTHOLIEHHK K CJOI0 TAXKENOTO0 OGeToHA M COOIIOKEHMSA
TpeGoBaHUu# 1. 5.5 HacTosuero PykoBoxaCTBa.

[nbkocTe AT c3KaThix OETOHHBIX H XKeJe300eTOHHBIX 3JEMEHTOB H3
STYEHCTHIX OETOHOB caeAyeT npuHUMaTh He Gosee 70 (Ah=<I20).

IIpy NpoekTHPOBAHHHM KOHCTPYKUHH H3 SUEHCTHIX OETOHOB He00XO-
IUMO H30eraTb pe3KOTO H3MEHEHHS pa3MepOB CEUEHHH 3JEeMEHTOB, 00-
Pa30BaHUA THE3J, YeTBepTel, a ecJu e OHU HeHusHexKHH, TO BCe BXO-
NSALHE YIVIB JOJXHB ObITh @apMHPOBAHHEL

3AIIIWUTHBIM CJ/ION BETOHA

5.4(5.4). 3anurueli caoli OeroHa Has pabouell apMaTyphl HOJIKEH
ofecrneuyuBaTh COBMeCTHYIO pafoTy apMmartypnl ¢ OeTOHOM Ha BCeX CTa-
IUsIX paboThI KOHCTPYKIMH, a TaKXKe 3SalUTy apMaTypel OT BHEUIHUX
aTMeChepHBIX, TeMIepaTyPHBIX U TOMY IOJOOHBIX BO3AEHCTBHI.

5.5. ToJsmuyga 3amyTHOro <¢Jaosg OeToHa [A0JaKHaA IPHHEMATLCA HE
MeHee auaMerpa padoyed apMaTypbl H HE MeHee:

a) 25 MM — nJs nponoJbHON pabGoyed apMaTyphl B OJHOCTOHHBIX
aJieMeHTaX KOHCTpykuufi H 20 MM — B JBYCAOHHBEIX 3JIeMEHTaxX, B
cJioe TaxeJaoro feroHa;

6) 15 MM — N1 [OTEPEYHBIX CTepXKHeH CBapHBIX KapKacoB MJHUT
U CTEHOBBIX ITaHeJsel:;

B) 10 MM — 1151 aHKEPHOM apMaTyphl;

r) 20 MM — @Ji1 BHYTPEHHHX TIEPEropPOJOK M3 SIYSUCTOTO OeToHa Ipu

ob6beMHoM Bece Oomee 1000 xr/M3 u 25 MM npH 00BEMHOM BECe MeHeE
1000 xr/m?3,
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B u3rubaeMblX H BHELUCHTPEHHO CXKATHIX SJAEMeHTAX KOHUE UpO-
HOJILHBIX CTEpXKHEH HeHANnpAraeMod apMaTyphl IOJAXKHEL OTCTOSTH OT
TOpIAa wJaeMeHTa He GoJjee uem HaA [0 mM.

KoHIBI HampsiraeMoH apMeTypel, a TaKXKe AaHKEePHl HNOJKHH ObITh
3alllMOIedbl CJlIoeM PAcTBOpPa TOJNIMHOHN He Mepee D MM.

5.6(5.7). TonuiuHa 3amMHUTHOIO CJA0A GETOHA V KOHI[OB npexBapu-
TEJAbHO-HAlPAKEHHBIX ABYCJOHHBIX 3JEMEHTOB H3 SYEHCTOTO OeToHa Ha
yYacTKe 30HBl Tepefldudl YCHJHA OT apMaTypsl Ha GeroH (cM. m. 2.30
raaspl CHull 11-21-75) moaxkua COCTaBNATH HE MeHee:

ISt CTepXKHEBOH apMatypsl kjaaccoB A-IV (A1-1V) u Huxe 24:

I CTepKHEBOH apmaTypsl KixaccoB A-V (Ar-V) um Ar-IV — 3d.

KpoMme Toro, Tosm#Ha 3aIUUTHOTO CJOS GETOHA HA YKA3aHHOM yua-
CTKE JJIMHBI 2JEMEHTa HOJKHA OhIThb He MeHee 40 MM JJs CTepXKHEBOHR
apMaTyphl BCeX KJIAcCoB.

Homyckaercs 3alUTHBIN CACH GeTOHA NJISt CeYeHHs Y ONOPH NpH-
HUMaTb TAKHM XK€, Kak JJg CeueHHH B IIpoJeTe B CHSHAYIOMHX CAyYasix:

a) AJA TpEABaPHTENLHO-HANPSIKEHHBIX 3JEMEHTOB € COCPELOTOUEH-
HOW nepefauedl ONOPHBIX YCHAMH TPH HAJHUUKH CTAJbHOM OMOPHOH me-
TaJY X KOCBEHHOH apMaTypel {CBADHHIX IONEPEUHBLIX CETOK UM OXBa-
THIBAIOLIMX NPOAOJNBHYIO apMaTypPy XOMYTOB);

0) B nJuTax, maLesdax, HACTHJIAX NPHU YCJOBHH I1OCTAHOBKH Y KOH-
OB JONOJHUTEJBHON [OTIEPEUHOR apMartypsl (KOpLITOOOpAa3HBIX cBAap-
HbIX CETOK HJU 3aMKHYTHIX XOMYTOB), TIPeAYCMOTPEHHOH 1n. 5.62 rJaBhI
CHull 11-21-75.

JdunaMmerp monepeyHod apMaTypel [IPH 3TOM JAOJKeH OLITh He MeHee
0,20 punamerpa TPOAOJBHON HANpsraeMoli apMaTypHl 4 He MeHee:

IAJs IPOBOJIOKH Kjaacca Bp-1 —4 mwM;

TO ¥Ke, KJjacca B-1 — 5 mm.

MUHHUMAJIBHBIE PACCTOSHMA MEXIAY CTEPXHAMU
APMATYPDI

5.7(5.11). PaccrosiHusi B CBeTY MExKAY CTEPXKHAMH apMaTypbl IO
BLICOTe M LIMDHHE CeueHHusT AOJKHBI of0ecneuuBaTh COBMECTHYIO paboTy
apMaTypsl ¢ OeTOHOM ¥ HA3HauaTbCsd ¢ YyUueTOM YAOGCTBA YKJMAAKH H Y-
JOTHeHHS OeTOHHOH CMEeCH;, s INpelBapUTeNbHO-HANIPSAXKEHHBIX KOHCT-
PYKUHiT AOMKHBE TAKXKE YYUTHIBATHLCH CTENEHb MECTHOTo 00XKaTus §eTo-
HAa 4 raGapuTbl HaTsKHOro oOOpyNOBaHHMA (AOMKPATOB, B3aXKHMOB H
T. 1.). B sJjieMeHTaX, H3roTOBJAEMbiXx 0e3 IpHMEHEHHs BHOPOIIOLIANOK
HJIH BUGPATOPOB, YKpeIJIAeMbIX ha ofajyOxe, NO/KHO OHTH obecneuve-
HO CBOGOAHOE NPOXOKAEHHE MEXAY apMaTypHBIMH CTEPKHAMH HaKO-
HEUHHMKOB UITHIKOBBLIX BHODATOLOB HJAH BHOPOWITAMIYIOIIMX 3JAEMEHTOB
MalliiH, YIJOTHAIIWHX O0eTOHHYIO CMECh.

MuHHMaJbLHOE PaCCTOSHHE B CBETY MEXKAY CTepPXHAMH {IPOJOJB-
HOH CXATOH apMaTypel W NPOAOABHOH DAacTAHYTOH apMaTypbl AOJXKHO
6bLITH He MeHee 3 AUaMeTpoB U He MeHee 50 MM.

[Ipn cTeCHEHHBIX YCJOBHAX JONMYCKaeTcd pacnoJarats CTEepXKHH
apMaTyphl MomapHO (6e3 3a3opa MexIy HHMH) TaKuM 00pasoM, 4TOORI
npH OEeTOHMPOBAHMM TOPH3OHTAJbHBIE CIIADEHHbIE CTEPXKHH HAXOAUIUCH
APYT HaX LEPYTOM.

Mpumeuanne PaccTogHue B CBETY MEXKAY CTEPXKHAMU fIe-

DHOJHYECKOr0 [POQU/IA DPUHHMAETCA [JO HOMHHAJIbHOMY IAHAMETDY

6e3 yueTa BHICTYNQB H pedep.

ile



5.8. Paccrosine MeXAY nonepeunbiMu aHKePHHIMH CTEPIKHSIMHU B
CBETY JHAOJKHO OblTh He MeHee B0 MM; paccTOsSHHE OT Hauassa OIAaCHOH
HAKJAOHHOH TPeIHHL A0 OMMKANLIero pacueTHOro aHKepHOro (momepey-
HOTO) CTEPKHA HOJKHO 6hitTh He Menee 100 mm (puc. 13).

a) 0/
=50mMM 1 2 fﬁgﬁﬂ 7 2

J‘ 4 & x

&

Puc. 13, fipumcpbi AHKEPOBKH PACTAHYTLIX CTEPXKHEH apMATYDPH Ha OMOpax njaMT
N3 siMercToro dertoNa

f — IBa HJAH HeCKOJbKO pPAacCUeTHBRIX aHKEpYIOULKX CcTepiKHeH, pacnonoXeHHbIX B

npenerax OIOPHOIC Y9aCTKa, OPHBAPEHB! ¢ OAHOH CTODOHEI NPOAOALHEIX DaGOyHX

cTepXHell; 6 — To 3Ke, C HBYX CTOPOH NpPOAOJbHBIX padouux crep:xkHedl; I — pac-
geTHbIe AHKEPYIOLLHe CTepKHU;, 2 — HAKJOHHBIe TPEelUIHHBI

AHKEPOBKA APMATYPHI

5.9. Konupl cTepXHer mpoposbHON pabouell apMaTypel (B CBAapHBIX
CeTKax) Ha onopax M3rubaeMBIX 3NeMEeHTOB JOJ/KHB OBITh 3aaHKepeukl
MPpY MOMOLIY TIPHBAPEHHBIX K HHM IOMEPEUYHBIX CTEePIKHEH.

Hucno u guaMeTp aHKePYIOIIHX DOMEpPeUYHBIX CTepXKHEeH Oonpenes-
ercsi pacyeToM B COOTBEeTCTBHH ¢ TPeOOBAHUAMH, HIMOKEHHBIMU B
. 3.32—3.33 Hacroduwero PykoBoAcTBA.

Hafinennece no pacyery YHCI0 AHKEDYIOWIHX IONEPEUHBIX CTEpPXK-
HeH NOJKHO OBITb pasMellleHo HAa yyacTKax OT Topla 3JeMeHTa HO
Hayasa HauboJiee onaCcHOM HAKJOHHON TpeuluHbl (puc. 13).

[Ippm sToM paccToAHUHe MeXAY IONepPeuHBIMM CTEPKHAMU YCTAHAB-
JHRBAETCSI B COOTBCTCTBHM ¢ 1. 9.8 Hacrosmero PykoBoJcrsa, a pac-
CTOSINHE OT KOHUA aHKepyeMBbIX CTepHEH HFO IePBOTO  MOIEPEeuyHOro
CTepXXHS NPHHHUM2aIOT He fojee b MM.

npeaenax ONOPHOTO yuacTKa H3THOAeMBIX 3JIGMEHTOB (3a rpa-
HbIO OMOpPBI}) NOMXHO ObiTh pPaACIONOKEHO He MEHee€ JABYX pacyeTHHIX
MOTIepeyHbiX CTEPKHEH.

Huavna onopuoro ydyacrka 06alJiok W NJIUT JOJMXKHa OBITh HE MeHee
ONHOH COTOH KX NJHHBI U HE MEHee D CM.

Eciii mo pacuyeTy YCTAHOBKA IIOTIEPEYHBIX AHKEPHBIX CTepXHed He
TpedyeTcst, TO IO KOHCTDYVKTHMBHBIM TpeBOBaHHAM K KaXKIAOMY IPOKOJb-
HOMY CTEPXKHIO AOMXKeH OblTh npuBapeH XoTsa Obl OJHH MOMNepeyHbId aH-
KepHEII CTEPKEHb.

[Ipy HeBO3MOKHOCTH BBITOJHHUTHL TpebfoBaHusg HACTOALEr0 NYHKTA,
a TakKxe JJS NOBBHIIEHHA CTENEHU HAJEXKHOCTH 3aACJKH KOHIOB pacts-
HYTBIX paboupx crepxkHel (ecam TO TpeBoBaHWe NO pacyeTy) HA UX
KOHILIAX JOMXKHB! OBITh NPEeNyCMOTPEHH CHelHaJbHbIe aHKepHl, YCTaHAB-
JHBaeMble H3 pacyera Ha CMsTHe 6€TOHA NOJ aHKepaMH.

5.10(5.15). Hua obecreyeHHs] aHKEPOBKH BCEX NPOLOJBLHLIX CTEPIK-.
HeH apMaTyphl, AOXOASLIEHd AQ OMNOphl, Ha KPAHNHHX CBOOOIAHBIX ONOpax
n3rufaeMblX 2JeMEHTOB JOJDKHBL BRIIOJIHATHCA CAeayiomue TpeGoBanus:
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a) ecym cobmopaerca ycaosue (41), nnupa samycka pacTHHYTHIX
CTepiKHell 3a BHYTPEHHIOIO TPaHb CBOOOINHOH OMOPHI AOJKHA COCTABJSTH
He MeHee bd U He MeHee b cM;

6) ecau ycaosue (41) He coGmomaercs, HJHHA 3amycKa CTepyKHeH
3a BHYTPEHHIOIO 4acTh C¢BOOGONHOA OMOpH MOJiKHA ObITh He Menee 10d.

) JIMHa 30HBI AHKEPOBKHU lam Ha KpalimeH CBOGOAHON onope, Ha KOTO-
POH CHMXAIOTCA pacyeTHBlE CONPOTHBJACHUS apMatypel (cMm. 1. 2.29 #

T:'ElﬁJI. 24 raasut CHull I1-21-75), olpeneseTcss CorJlaCHO . 5.14 rJiaBbl
CHull 11-21-75 u 1. 2 Taén. 39,

0.11. ¥ KOWIOB NpenBAPUTENILHO-HAMPAKEHHBIX ABYCAOHHBIX 3JIe-
MEHTOB J0JKHA ObITb YCTAHORJEHA KOHCTPYKTHBHAS TIONEpPEyHass ap-
MaTypa, OXBaTblBalollass BCE HANPATACMBIE CTEPIKHH M BHINQJHEHHAS B
BUAE OTAENDbHDIX CTePXKHEH HJIH CeTOK KOPBITOOGPa3HOH (hOPMBL.

[lnowans cevennst momepeunoii apMaTyphl JOJNXKHA COCTaBJASTh He

mMeHee 2% OT MJOWMAAM HANpAraeMod apMaTypbl Ha MIuHE 2lam, HO
He MeHee 50 ¢M OT TpPaHu OMOpHI.

[MPOJOJIBHOE APMHWPOBAHUE 2JIEMEHTOB

5.12, [lyra apMUPOBAHHUS BJEMEHTOB KOHCTPYKUUH H3 SUEHCTOTO Oe-
TOHA HEHAUPAraeMOoM apMaTypod (IJIMT M NaHesdel) LOJXKHA IperycMar-
PHBATbCH TOJBKO CBapHag apMaTtypa B BHAE TIJTOCKHX CETOK HJH 00b-
eMHBIX KapkacoB., Bdsanag apmaTypa JONycKaeTcs B BHIAES OTASAbHBIX
CTEPXKHEH, YCTAHaBAMBaEMbiX IJs pabOTBHl Ha MECTHBIE YCHJHA (HanpH-
Mep, B yrJax mpoeMOB W T. H.). YCTPOHCTBO KPIOKOB HA KoHIAaX pabo-
YHX CTEePXKHEH He pexcMeHpyercs.

Has usneani, Tennosas o6paBoTKa KOTOPHX OCYHIECTBJNETCS SJEK-
TPONPOTPEBOM MeXAY HNBYMHI Iapa/uleJIbHBIMH 3JeKTPONAMH, a4PMatTyp-
HbIE CETKHM AOJXKHLI OBITb Pa3beAHHEHbl AWIJNIEKTPHUYECKHMH BCTaBKaMU.

CooTHOWIEHNe ANAMETPOB NONEPEYHLIX H INPOJOJBLHBEIX CTEp:KHEH B
CBAPHBIX KapkKacax M CeTKax MNOJIXKHO IIPUHHMATbLCS TAKUM KE, KaK IJ
CBAPHOII apMaTypsl XKeJe300eTOHHBIX KOHCTPYKIMH H3 TSXKeJa0TO feToHA.

5.13. MuHHMaNEHBIA TIPOIEHT ApPMHPOBAHUS KeJe300eTOHHBIX KOH-
CTPYKUMH H3 gYeHcToro OeToHAa TNPHHHMAKIOT B COOTBETCTBHU ¢ Tabu. 22.

Tabnuiwa 22

MuguMmanpuslilt IPONSHT aPp-

MHPOBaHHA TIPH SYEUCTOM
6eTOHe NPOEKTHOH# MAaDPKH Mo
IPOYHOCTH
Xapakrtep paboTel 3J€MeHTa P N
70 n HHXe 100—150
Apmatrypa A Bo Bcex wusrubaeMbBIX 3Jle- 0,05 0,1
MCHTAX H dpMaTypa BO BHECHUCHTPCHHO
CXKATBhIX 3JIeMeHTaX

[Ipumevanusa: 1. DiaeMeHTH, He YAOBJETBOPAIOIINE MHHUMAJb-
HOMY INpOUEHTY apMUDOBaHUA TpebGoBaHHAM TabJj. 22, OTHOCAT K Oe-

TOHHBIM.
2. MUHEMaJbHYIO IJONIAAL CCEUSHUA HNPOAOJHLHOH KOHCTPYKTHBHOHA

apMaTtypbl A B u3rubaeMblx 3jeMeHTaX, a takxke A # A’ B cxaTuXx 3Je-
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MeHTax NpuHumanT He Menee 0,029 naomanu pacueTHoro ceueHus Oe-
TOHA.

3. J1Js a71eMeHTOB TaBpPOBOTO CEUEHHS C IOJKOI, PACHOJIOKEHHOHA B
CKaToM 30He (3a HCKJIOUeHHeM CTEHOBBIX NMaHeJseil), yKa3aHHble HPOIEH-
Tl apMHPOBaHUS CJELYeT OTHOCUThL K MJOIamH ceyeHUss OeToHa, paBHOH
NMPOU3BEICHHIO WIHPHHLI pebpa b Ha pabouyio BHICOTY Ao

Uuciio crep:kHell c:kaToll W pacTsHyToH pa6ouell apMaTyphl B ILIH-
Tax JOJKHO ObITh He MeHee TpeX Ha 1 M wupuuH nauThl. CxKartas apma-
Typa, BBOAMMast B pacueT IJsi 3JIEMEHTOB H3 SUEHCTOrO OeTOHA IIPOeKT-
HEIX MapOK 75 H HHIKe, NOJKHA HMeTb IHaMeTp He MeHee 6 MM H JOJIK-
Ha OBITE 3aaHKepeHa IonepewHoH apMaTypoil B COOTBETCTBHM C m. 5.15
HacTosamero Pykosojcrsa.

5.14. B oJHOCJONHBIX 5/TeMEHTAaX MAaKCHMAaJbLHBI AHaMeTp paGoueil
apMarypbl He NOJIKEH MpeBbullatTh: 16 MM —upu 0OeTOHE TIPOEKTHOM
Mapku 75 ¥ nHuxke u 20 MM — npu OeTonHe NPOEKTHOH MapKu Bhne 75.

[TIOITEPEYHOE APMHWPOBAHU!

L1}

DJIEMEHTOB

5.15(5.22). ¥V BCex noBepXHOCTEH IKeNe300eTOHHBEIX 3JEMEHTOB,
BOJMH3Y KOTOPHIX CTABUTCA NPOLOJbHAS apMmaTypa, A0JKHA npefycMar-
pUBAThCA TaKKe lI0Nepeydass apMaTypa, OXBaThBaloasl KpaiHHe Ipo-
HOJbHBIE CTEPKHHM. [lpu 3TOM paccTosiHHe MeXAy MONepeyHBIMH CTePIK-
HAMH V KaXKAOH NOBEPXHOCTH aBJeMedTa JOMKHO ObITh He GoJee
000 MM ¥ ne OoJice VABOSHHON IMPHHBLI TPAHHN dJCMEHTA.

BO BHEUEHTPEHHO CXKATHIX JUHEHHBIX 3JEeMEHTAaX, a TakXe B CxKa-
TOH 30HE M3rHOaeMbIX 2JIeMeHTOB NPHU HAJHYUM YUNTHIBAEMOIN B pacye-
T€ CXaTOH IPONOJBLHOM apMaTyphl XOMYTBHI JAOJKHEl YCTAHABJUBATLCH
Ha paccTosiHuaX He Oojee 20d (roe d — HauMeHBIIHH AHAMETP CIKATHIX
NPONOMBHEIX cTepxHeli)., IIpm 3TOM  KOHCTPYKIMA TIONEpeYyHOH apma-
Typbl NO/XKHA O0eCneyuBaTh 3aKpelJieHue CKaThiX <CTepPpXKHeH OT HX
OOKOBOTI'0O BBINYUUBAHHUSA B JIOOOM HANPAaBJISHHH.

Ilpy apMupoBaHMY BHEHNEHTPEHHO CXKATBIX SJEMEHTOB IIJIOCKHMH
CBApHBIMH KapkKacamy ABa KpadHUX Kapkaca, pacmoJOKeHHBIX Y IIpo-
TUBCTIONOXKHEIX TI'paHed, NOJKHB! OBITh COEIHHEHL APYr € APYroM HJs
ofpasoBaHUA IPOCTPAHCTBEHHOTO Kapkaca. [lig aToro y TpaHel aJe-
MeHTa, HOPMAJBHBIX K MJOCKOCTH KAapKacoB, MOJKHB CTABHUTBLCS IIOTIE-
DEYHBIE CTEDPKHY, NpHBapUBaeMble KOHTAKTHOH TOUYEUHOM CBapPKOH K
VIJIOBBIM IIPOAOJNBHBEIM CTEDXKHAM KAPKACOB, HJAM INNUJBKH, CBI3BLIBAIO-
e STH CTEPXHHU; DPACCTOSHHUA MEHKAY NPHBAPEHHLIMY  IIONEPEUHBIMU
CTEPKHAMY JOJKHLI ObITh He Oosee 20d, a Mexny IUITHJIbBKaMH — 156d,
rae d— HauMEHBIIHH H3 AHAMETPOB CXKAThIX NPOAOJBHBIX CTepKHEH.

5.16(5.27). B Tex cJayyagx, KOrha 0 pacyery HJH KOHCTPYKTHUB-
HeIM  TpeboBanuaM npu A>300 mm TpebyeTcs yCTaHOBKa IONMEPEUHOH
apMaTyphl, DACCTOSIHAE MeXAY BepTUKAJNbHBIMH IIONEPEUHBIMH CTEPXK-
HAMU B 3JeMeHTaX JOJDKHO IPHHMUMATbCA B COOTBETCTBHH CO CJEAYIO-
UMM VKA3aHUSIMU:

a) Ha NOPHOMOPHHIX yyacTKax (paBHBIX [IpH PaBHOMEPHOH HArpys-
re— 1/, mnpojera, a TpPH COCPELOTOUCHHBIX HaArpys3kKax -— PacCCTOSHUIO
OT OMOPH A0 OJuKaiero rpysa, Ho He Menee !/, mpoJera):

pH BbICOTe ceyeHus A< 450 MM — He Gosee /2 u He Oosee 150 MwM;

npu BbicoTe cevenus h>450 mMm —He Oonee h/3 u ne OoJee
500 MM;

6) Ha OCTaJbHOH YACTH HpOJeTa NPH BHICOTe ceyeHHs h>300 MmM—
He Gosee °/s A H He Gosiee 500 MM.
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5.17. B nBycJofHBIX SueHCTOOCTOHHLIX 3JEMEHTAX NOMEpeyHylo ap-
MATYDPY, YCTaHABJHUBAEMYIO HA CIBHT MEXAY HBYMS CJIOAMH, pEeKOMEH-
JyeTCs BBINOJHATD BEPTHKAJbHOH B cJayyae mpoduinposansoil (pebpH-
CTOM) TOBEPXHOCTH CONDSKEHUS HHXKHero XeJe300eToHHOro c¢aosg H
HAKJOHHOH B Cjlyvae I'MaAKOH IIOBEPXHOCTH CONPAKEHUS.

CBAPHBIE COEIOVMHEHNS APMATYPDI

5.18. YcrpofictBo CTHIKOB paboued apMaTypsl BHaxJecTky  Oes
CBAPKH, a TakxKe oOpbIB CTepxKHeH palouefi apMaTypel B NpoJeTe H3-
ruGaeMplX 2JIEMEHTOB H 10 BBICOTE BHEIEHTPEHHO CXATHIX HJEeMEHTOB
3 sfuecToro 6erona He JHOMYyCcKaeTcs,

[Ipr crnenuaJbHOM 3KCIEPHMEHTANbHOM OOCCHOBAHHH MAONYCKAETCH
VCTPOMCTBO CTHKOB 0e3 CBapKkU B INPOJETE CTEHOBBIX [IAHEJEH XKHJIBIX
3gapuil. B »TOM clydae [JHHA NEpenycka CBapHHX CeTOK JOJXKHA
6uITh He MeHee 100 cM; npm 3TOM 3a TpaHbio OOpbIBA JOJKHO OBITDH
He MEHee LBYX IIOIepeyHBIX C(TEepXKHEeH, YCTaHABJAMBAEMBIX IO Pacyery.

He B ocHoBHOM pafoueM HAnpapJeHHU (HanpuMep, B NONEePEeYHOM —
A GaJOYNBIX DeGPHUCTHIX W NJAOCKHX IJIHT) JIONYyCKaercs <CTHIKOBAHME
CBAPHBIX CETOK BHAXJECTKY.

5.19(5.32). ApmaTypa u3 ropsavyekaTaHOH CTajH [EPHUOANUECKOTO
npodus, ropsAyeKaTaHoi IJIafKol CTald H OOBIKHOBEHHOH apMaTypHOH
IPOBOJIOKH JOJMKHA, KaK INPaBuJIO, H3TOTOBAATHCS € NPUMEHEHHEM JUJIA
COeJIMHEHHSI CTepMHell KOHTaKTHOH CBAPKOH — TOUEUYHOHl U CTHIKOBO¥, A
TaKXe B YKAa3aHHbIX HUXKe CJayyasx — AYyroBo# (BaHHOA H IIPOTAXKEH-
HBIMMY 1UIBaAMH) CBAPKH.

CBapHble COeIMHEHHS CTEDXKHECBOH TEPMHUECKH YNPOYHEHHOH apma-
TYPbl ¥ BBLICOKOIUPOUHOH ApMATYPHOH IPOBOJIOKM, KaK IPaBHJIO, HE

AOTYCKarTCS.
Tunel CBAPHBIX COEJHHEHWHA apMaTypbi LOJIXKHBI Ha3HA4YaTbCsl H BbI-

MOJHSTLCA B COOTBETCTBHM € YKa3aHHUSIMM rocydapCTBEHHBIX CTAHAAPTOB
A HODMATHBHLIX JOKYMEHTOB HA CBAPHYIO apMaTypy H 3akJlaAHbie At
Tadn a5 wedesoGeronnbix xomerpyxuuit (cM. mpua. 5 raiasnt CHull
I1-21-75).

5.20(5.33). KonrakTHasi ToueuHas CBapKa NPHMEHNSETCS NpH H3TO-
TOBJEHHH CBAapHBIX KapKacoB, CETOK H 3ak/aJHBIX JAeTajsen ¢ HaxJje-
CTOUHBIMH COEJHHEHHSIMU CTEPIKHCH.

5.21(5.34). KonTtakTHas CTbLIKOBasg CBapKa MpHMEHsETCA MAJL - C€O-
eJIMHEHUS 110 JJHHEe 34aroTOBOK apMaTypHBIX crepxkuei. luamerp coe-
NHHSIEMBIX CTepKiefl TpH 9TOM JAOJKEH ObITh He MeHee 10 MM.

KoHTaKTHYI0 CBapKy cTepxHel AMaMeTpoM MEHCE ]0 MM Jomnycka-
eTcs INpPUMEHATH TOABKO B 3aBOACKMX YCJIOBHAX fIPH HaJHAHH creiu-
aJbHOTO O0DOPYROBAHUS.

5.22(5.35). Jlyropasi cBapka AOJIXHA NPUMEHITHCA.
a) s COepMHEeHHs CTepXHeHd HeHanparaeMon apMaTyphl H8 rops-

geKaTAHBIX CTaJjell AHaMeTpoM GoJee 8 MM MexXAy co0ou M C COPTOBLIM
NpOKATOM (3aKJajdblMH JAETafiAMHi) B YCJIOBHIX MOHTAXKa, a TaKXe C

AHKEPHBIMH H 3aKPeNISIONHMY yCTPOHCTBAMY,; )
6) TMpH¥ HM3TOTOBJCHHH CTAJbHBIX 3aKJALHHIX N€Talen H nJisi COeNY-

HeHHs MX HA MOHTAMKEe MEXAy coGofi B CThIKaX cOOPibIX 3K eJ1e300eTOH-

HBIX KOHCTPYKIHH; )
B) AJSI COeNMHeHHs CTepHeli nmanpsraeMon apMaTypbl C AHKEePHbI-

MH KOPOTHIUAMH HJIH NeTAAMH, HCMOJB3YeMBIMH JUISL HATAMEHHH, & [0-
cJle CIyCKa HATSIKEHHS — C  AHKEDHBIMH  LIaiibaMy /M aliKepHBIMU

NIJINTEaMA,
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5.23. Tlpu oTcyTcTBUH O6OPYHOBAHUS A KOHTAKTHOLR CBapK# 10-
NYCKAETCH MJIA ropsAvYeKaTaHbIX apMAaTypHBIX cratdefi (KpoMe KJjaccoB
A-1V n A-V) npu npuamerpe BCeX COeNHHSEMbIX CTepkHel 10 MM ¥
60Jlee IPUMEHAThL NYTOBYIO CBADKY B CJAEMYIOMIHX CAyYadx:

a) MJsi COefHHEHHS 0 JJHHE 3arOTOBOK apPMATYPHBIX CTepicHei:.
[IpH 2TOM CTHIKOBBI® COCAMHeHHsT Crep:KHedi auamerpoMm 20 MM u GoJee
BDIIOJIHSATDb, KaK HNPaBUJIO, BAHHBIMH crnocoGaMu CBAapKH, a CTepKHeH

juamMeTpoMm Ho 20 MM — AYIOBOH CBAPKOH IUBAMM ¢ HakJaAKaMH HJIH
BHAXJECTKY,

0) A1 HM3TOTOBJEHUS APMATYPHBLIX CEGTOK JHIIbL B OTAETBHEIX CJV-

yasx, Korga COeJHHEHHUs] CTepXKHel B mnepeceueHHsix (KPecToM) HMEIOT
TOJBKO MOHTAXXHO€ 3HAUYeHUE;

B) JiS M3TOTOBJEHHS apMaTypPHBIX KapKacos (BKJOUAs COPTOBOM
[IpOKaT) ¢ 00A3aTeNbHLIMH AONOJHUTEJbHEIMA KOHCTDYKTHBHBIMH  3Je-
MEHTAaMH B MECTaxX COCNHHEHHS CTepXKHeft nmPOJOJBHOH ¥ MOITepeyHoH
apMaTyphl (KOCBHIHKH, JIAMNKH, KPIOKK H T. I.).

Ecaun coeqnHeHus nepecekamIuuX CTep:KHeH CBapHBIX KAapKacoB HJH
CeTOK HMEIOT He TOJbKO MOHTa)KHOe 3HauycHHe, HO AOJKHB TaKXKe
ofecnieyHBaTh [IPOYHOCTD 3JJEMEHT4, TO OCYIIECTBJAEHHE TaKHX CoeAHHe-
HUK 0e3 TNpYMEeHEHHS JONOJHHTEJBLHBIX KOHCTPYKTHUBHBIX  DJEMEHTOB,
YKa3aHHbIX B ab3alle «a» HACTOALLEro NYHKTA, He JOIyCKaeTcs.

CTbIKHY 3JEMEHTOB CBOPHbBIX KOHCTPYKLIMI

5.24(5.42). Ilpn CTHIKOBAHHH XKeJE300ETOHHBIX 3JEMEHTOB COOPHBIX
KOHCTDVKIHHA YCH/JAHS OT OZHOrO 3JEMEHTA K ApPYIrOMYy nepelarwTcs ue-
pe3 CTLIKyeMylo pabouyio apMmaTrypy, craibible 3aKJagHble OeTajd, 3a-
noJigsieMble O€TOHOM IUBBLI, OeTOHHbIE INIOHKM MJM (AJS CXKaATHX 3Je-
MEHTOB) HENOCPeACTBeHHO uyepe3 OeTOHHBLIE NOBEPXHOCTH  CTHIKYEMBIX
5JIEMEHTOB.

5.25(5.43). JKectrue CTHIKH COOPHBIX KOHCTPYKUMU JMOJUKHBI, Kak
NPABUAO, 3aMOHOJHYHBATLCS TYTEM 3alOJMIeHHT MCKAY JeMEHTaMH
MBOB GETOHOM. ECAM NpH H3roTOBJSHWHM 3JeMelToB  00ecmeunBaeTcd
OJOTHAS NOATOHKA I[IOBEPXHOCTH JAPYr K ApYyry, TO NPH Iepegadye ye-
pe3 CTHIK TOJIBKO CXHMAIoLero YCHJIHS JAONYCKaeTcsl BBINOJHEHHE CThi-
KOB «HACYXO».

5.26(5.44). Ctolkd 5JeMEHTOB, BOCIPHHUMAIOLIKE pacTATHBaroliye
YCHIUA, BBIIIOMHSAIOTCA:
a) CBApKOH CTANBHBLIX 3AKAAANBIX HEeTalIeH,

6) cBapKOU BHEINYCKOB apMarTyphl;

B) NPONYCKOM uepe3 KdaHajsl HJAM Nashl  CTHIKYeMBIX 3JIEMEHTOB,
GOJITOB UJM CTepXKHell apMaTypel ¢ NOCHEAYIOIUHM BATAXKEHHEM HX H
3anoJHEHHeM I1a30B X KAaHaJ0B 1eMeHTHhIM pPAacTBOPOM HJIH MeJKO3ep-

HUCTBIM OCTOHOM. )
IIpu mpOEKTHPOBAHHUU CTHIKOB IJICMEHTOB cOOPHBIX  KOHCTPYKIUH

ROJOKHBI NpelyCcMaTpuUBaTbCsl Takne COeAMHeHHs 3aKJIalHbIX neTaNeH,
TPH KOTOPHIX HE NPOMCXOAMJIO Obi pasTHOaHHS HX uaCTeH, & TAKIKE BHI-

KOJIOB BeTOHA.
5.27. 3akJaigble JeTaJH NOMKHE OBIThL TIpUBapeHbl K paboyen ap-
MaType 3JeMEHTOB.
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OTHAEJIbHBIE KOHCTPYKTUBHLIE TPEBOBAHUS

5.28(5.47). Ocanoynble IIBH [OMKHBl NPERYCMATPUBATHCH B CAY-
4as1X BOSBELEHMS 3[aHMS (COODYXKEHMS) Ha HeONHODOAHBIX I'DYHTAX OC-

HOBAHMS (IIPOCAJIOYHBIX W AP.), B MeCTaX Pe3KOTO H3MeHeHHs HArpPy30K
H T. .

Ocanounbie MBI, a TaKXe TeMIepaTyPHO-YCANOYHHE IIBH B
CIVIOWIHBIX OTOHHBIX M XKeNe300€TOHHBIX KOHCTPYKHHAX HOJKHEL OCY-
MECTBMAATLC CKBO3SHBIMH, pa3pes3ast KOHCTPYKIHIO JO MNOJOIIBH (GyHILA-
MenTa. Temmeparypro-ycamoukble IIBHI B KeJe30GeTOHHBHIX KapKacax

OCYHICCTBJAIOTCST IIOCPEACTBOM JMABOMHEIX KOJOHH ¢ JOBeleHueM LIBAa
N0 Bepxa (yHIaMeHTa.

5.29(5.48). B OeTOHHBIX KOHCTPYKIMAX MOMKHO NpPeLyCMATPHBATD-
CsI KOHCTPYKTHBHOE apMHUPOBaHHE:

a) B MECTax pPe3KOro H3MEHEHHS Pa3MePOB CEeyeHUS 3JEMEHTOB:

6) B MeCTax H3MEHEHMs BBICOTHI CTeH (HA yuacTke He MeHee 1 M);

B) Y PacTAHYTOH HJM MeHee CKAaTOH I'DAHH BHEUEHTPEHHO CIKAThIX
3JEMEHTOB, €CJH B CEUEHHH BO3HMKAIOT paCTATHBANONIME HANPSAXKEHHA
HJIM CXKUMAloLHe HampsixeHuss MeHee 10 krefcm?, npm  HauGoJbIUX
CKUMaWIIHX Hanpsaxeduax Oonee 0,8Rypp (HanpsiKeHHT ONPEACSIOTCS
KaK A/ YOPYroro Tesaa); npd 3TOM KoO3QQHIHEHT apMHDOBAHHA W
IPHHEMAETCH paBHLIM uaH Ooaee 0,0259.

TpeboBanus HACTOALLETO NYHKTA He PACIPOCTPAHSIOTCS Ha 3JeMeH-
Thl COOPHBIX KOHCTPYKUHH, IpOBEpPsieMble B CTaJWH TPAHCIHOPTHPOBAHMS
H MOHTAXAa; B 3TOM <CJIyyae HEOOXOAMMOE apMHDOBAHUE ONpeAenseTcs
pacyeToM IO IPOYHOCTH.

Eciy pacyeToM YyCTaHOBJEHO, UTO IPOYHOCTh 3JeMEHTA HCUEDPILIBA-
eTCSI OJHOBPEMEHHO ¢ 06pasoBanHueM Tpelllud B OGeToHe PACTAHYTOH 30-
HBI, TO CJelyeT yuWrblBaTh TpebdoBaHusi m. 1.22 macrosdwmero PyKoBOJ-
C¢TBA AJA CJ1a00oapMHUPOBAHHBLIX 3JeMeHTOB (6e3 yuyera paGoOTHl pacrsayy-
TOTO OeToHa).

5.30(5.49). CooTBeTcTBHE DACHOJOXKEHUS apMATYpPHl €€ IPOEKTHO-
MY TIOJIOKEHHIO [JOJ/KHO ofecHeuuBaThCH ClelHaNbHBIMH MEPONPUSITHS-
MY (yCTAHOBKOH TMJacTMACCOBHIX (HKCATOPOB, IIapd N3 MEJKO3epHH-
ctoro 6eToHa H T. I.).

5.31(5.50). Orsepcrus 3HAuMTEJbHBIX PasMeEpPOB B KeJe300eTOHHBIX
MJATAX, JaHeJIX H T. 1. AOJKHBI OKaAMJATHCS JOTOJMHHTENBHOR apmMa-
Typoll ceueHnmeM He MeHee ceueHMs paGouelr apMmarypsl (TOrO e Ha-
npapJeHus), KoTopas TpeGyercsi MO pacyery IJIUTHl KakK CIVIOIIHOM.

5.32(5.51). [Ipy HPOEKTHPOBAHUH 2J1eMEHTOB COOPHBIX NEPEKPBITHH
caefyeT HpeAyCMaTPHBATh YCTPOMCTBO ILIBOB MeXJAY HHMH, 3aIMOJHA-
eMblx GeroHoM. llIupHHa WBOB HA3HAYAETCS H3 YCJHOBHS OOeCTECUEHMUS
KAyecTBEHHOrO 3alOJHEHHs HMX M JOJIKHA COocTaBJgATb He MeHee 20 MM
NS 3JIeMEHTOB € BHICOTON ceuehns Ao 250 MM M He Mehee 30 MM IpH
aJeMeHTax OOJiblIe€d BBICOTHI.

5.33(5.52). B saeMeHTax COOPHHIX KOHCTPYKHUH MAOMKHEY NPEAY-
eMaTpHBaTLCA Npucrmocoblendst A/ 3axBaTa HX NpH INOADEME; HHBEH-
TapHble MOHTAXKHble BLIBHHUMBAIOLUIMECS IETJM, CTPOMOBOUHBI® OTBEP-
CTHSI CO CTaJbHBIMH TpyOKaMy, CTaUHOHAPHBEIE MOHTAXKHBIE IETIM H3
apMaTypHHIX cTepxHefl ¥ T. m. IleTan AJg moabemMa AOJKHEL BAIIOJ-
HATHCH H3 TOpsiUeKaTaHON CTaJ| COMVIACHO TpeDOoBaHHAM II. 2.21 Hacro-
gmero PyxkoBoAcTBa W NPUBapHBaThCAd K apMaTypHOMY KapKacy.

5.34. MuHuMAaJ/bHAS IINpPHHA IIPOCTEHKOB B KPYNMHOOJOUHBIX 3AAHH-
ax U3 SYEHCTOGETOHHBIX 3JIeMeHTOB AOKHa OBThL He MeHee 50 cM B
HecyiiHx U He MeHee 40 ¢M B caMOHECYIIHX CTCHAX; B CaMOHECYIIHX CTe-
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HOBBIX TIAHQIAX N3 AYEHCTOTO O6€TOHA DA3MEPOM HA KOMHATY DPeKOMEHAY-
eTCsl MUHUMaJbHasl INHPHHA npocTeHka 50 cm.

5.30. CreHOBbIe NaHeNH BHICOTOH B OJMMH 3TaX NPH HAJHUMH B HHX
IPOEMOB CJIENyeT LEJaTh 3AMKHYTBIMH C apMADPOBAHHEM IO BepXy H HA-
3Y OPOEMOB CKBO3HBIMU CBAPHBLIMH KapKacaMH.

5.36. IIpu ycTpoHicTBe B IMaHeNX YCTYNOB HJAS ONMHPAHUS HA HHX
MEPEMBIYEK YCTYIB HOJIKHBI apMHUPOBATBHCA JABYMS CTEPKHAMH HJH CET-
KaMH; DHaMeTp CTEPXKHEH NOJ:KeH OHITb He MeHee 8§ MM.

5.37. YcuaeHHe ONOPHBIX CEUCHUH BHEIUECHTPEHHO CXKATBIX 3JeMell-
TOB KOCBEHHOH apMaTypoyd OCYIIECTBJASETCH YCTAHOBKOH Y TOpUa 3Je-
MeHTa CBAPHBIX CETOK UUCJAOM HE MeHee IBYX IIPH PacCCTOSAHUAX MEXAY
HUMHK 110 BBHICOTe He Oojee 7 oM. HuaMerp crepxHe#dl IpUHUMAESTCS He
MeHee 4 MM, pasMmep AuYeHKU~—7 CM, TOJIIIHHA 33UIUTHOTO CJOSI CETKH Y
TOPLOB TaHEeJH AONKHA OblTh He GoJjee 20 MM.
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ITPHJIO/KEHHE [

OCHOBHBLIE BHAbI AYEWCTBIX BETOHOB

JluencTblil 0eTOH — OETOH € HCKYCCTBEHHO CO3NAHHBIMH ITOPaMH, CO-
CTOSIIIHA M3 3aTBeDAEBIIEH CMeCH BAXYImero (IeMeHTa, H3BECTH MM
CMEUIAHHOTC BSKYIIET0) M KDPEMHE3EMHCTOTO KOMIOHEHTa  (MOJIOTOTO
necKa HJIM 30JIbl), JIETKHH N0 00beMHOMY BeCy M MpONISMIUKI ABTOKJAB-
HYIO HJIH TEIVIOBYI0 00paboTKY Ipu aTMOChEPHOM NaBJEHHH.

I. jluencTeie OETOHBI NOAPA3AEAAIOTCS:

a) mo cnocoby TBepAESHHS Ha:

aBTOKJIABHBIE, KOTODBle TBEDACIOT B aBTOKJ4aBaX NPH TEMIepaType
170—200°C ¥ npu COOTBETCTRBYICILIEM MABJEHHY HACHILIEHHONO papa 9—
13 atm (unu 8—12 aTu),

0e3aBTOKNABHLIC, TEANOBARKHOCTHAS 06paloTKa KOTOPHX NPOH3BO-
IATCST B MNPONApOUHBIX KaMepax HJM 3JeKTPONPOTPEBOM IIPH TeMIepa-
type 90—I100°C (==5°C) u HOpMAa/NbHOM AABJEHHU:

6) no cnocoly o6pa3oBAHHS NOPUCTOH CTPYKTYpPHI Ha:

AuerHCcThie GeTOHH, DoJyuyaeMbie HA OCHOBe rasoolpasoBatenefi {(ra-
300€TOHEI, I'430CHJHKATE U AP.);

dyeHcTole OeTOHB!, noJiyyaeMmble Ha OCHOBe TeHooOpasosaredei (me-
HOGETOHK, NEeHOCHAUKATHL 1 AD.);

B) TO BUAY NIPUMEHSIEMOTO BSIXKYUEro (AJi1 aBTOKJAABHBIX AYEHC-
THIX 6€TOHOB) HA:

IIeMEeHTHEIE, B KOTOPHIX B KayecTBe BSKYILETO IPHMEHSETCA UeMeHT
UM cMellauHoe BAXyiuee (¢ samenoit 40—509% upeMesTa TOHKOMOJO-
TOIl HM3BECTbIO, MOJOTHIM AOMEHHBIM TCPAaHYJHPOBAHHBIM I1IJAKOM  HJIH
APYTUMH MECTHBIMH BAKVILUMHU);

OecueMeHTHLIE, B KOTOPLIX B Ka4yeCTBe OCHOBHOI'O BSIXKYILEro IpH-
MEHSieTCA MOJOTasl H3BeCTb, MOJOTBIA TPalYJHPOBAHHBIA  NTOMEHHLIH
IJ1aK, MOJIOTAst cJIAHUEBas 30Ja WM HHOEe MECTHOE BSiXKyllee.

bDe3apToknaBHbie siueHCThIe 30J00ETONLI NPEUMYULeCTBEIIHO H3TOTOB-
JAAIOTCS HA IEMEHTHOM BSKVIIEM; IOIIYCKAaeTCsd H3TOTOBJIEHHE TaKHuX
OETOHOB H HA CMEIUAHHOM BSIKVILEM,;

I'}) 10 BUAY KDPEMHE3eMHCTOr0 KOMIIOHEHTa Ha:

siUeHCThle OeTOHBI, TIoJyyaeMblé ¢ IpHMEHEHHeM MOJIOTOIO KBap-
ILEBOTO necka (ra3oBeTOHDI, Ta30CHJAUMKATBI, NEHOOETOHBI, ([I€HOCHJIHKA-
TEl U JAD.);

ayeycThle GeTOHBI, NoJyuaeMble ¢ OpHMeHeHHeM 30Jbl-yHoca TOILL
(ra3030J00€TOHbl, TIa3030JOCHJIHKATH, EHO30/I00eTOHbl, HNEHO30J0CHU-
KaTBl H JIP.);

1) no crnocoby GopMOBaAHHA HA:

OOBIUHBIE SIYEHCTHIe OETOHB!, NOJyYaeMble MO <«JHTBEBOH» TEXHOJO-
rgH 6e3 npuMeHeHus BHOpalHH;

BUGPHPOBAHHBIE siueHcTHle OeTOHBI, MOJIyyaeMmpie < INPHMEHEHHEM
BAOpAINH.

2. [To obaacty TpHMEHEHHST guyeucTHle O€TOHB INOADPASACHAAIOTCSA
Ha CJAeAYIOLIHEe T'PYHIBI;

a) TerJIOM30JHIHOHHEE, O00BLeMHLIM BECOM B BBHICYIICHHOM COCTON-
pun o b00 xr/m? (rpefoBanus K 3TUM 0OeTOHAM M YCJOBUA HX TpPHME-
geuus npusegersl B [OCT 5742—76);

6) KOHCTPYKTHBHO-TEIIOM3O/IAIHOHEEE, ofbeMHBIM BecoM OT 500
10 900 xr/m3, NMpOeKTHON MapKy IO NPOUHOCTH He HHXKe 19;
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Tadoauma 23

. Kpemuese- Criocob
2 BHa siveHcTOro OCHOBHOR MUCTBIH Bua nopoobpaso- TEIJI0-
= 6eToHA BSKYLlee KOMIIO- BaTes BJIaXKHOCT~
2 HEHT Hoéi obpa-
OTKH
1 9 3 4 5 6
A. AsToxJuasHbie sueHCThie 0ETOHBI HAa LeMEHTHOM
HIH CMEIHAHHOM BSIZKYIIEM
I
1 |TasoBeron [lemeHT [Tecox  |T'azoo6pa3so- AgsTo-
KBapLe- |BaTeb KJ1aBHLIH
BbIH
2 |ITenoGeton To xe To xe  IllenooGpaso- |To xe
BaTeNb |
b. ABTOKJaBHBIE TYCHCTHIE BETOHDI HA W3BECTKOBOM
ESKYIEM, 4 TaKXKe 0e3aBTOKIABHbIE AUEHCThie OETOHDI
3 |lasokygepmur |Cuaanuesas |Ilecok ["asoobpaso- ABToO-
NLIJIEBHAlIAsl (KBAaple- |BaTelb KJ1aBHBIHA
30J12 BhIN
4 |Tasomnakobe- |MoJoTuii To xe |To xe To xe
TOH HIJTaK
5 [[Temormunakobe- |To ke » [TenooGpaso- »
TOH BaTeJb
6 |[leHocunukar HM3BecTh » To xke »
7 {Ta30CHJIHKAT To xe » ['a3006paso- »
BATENb
8 |Tasocuau- » » To ke »
KaJIbIUT
9 |lTenocniu- » » IMenoo6Gpaso- >
KaJbUUT BaTENb
10 [Taszommakocu- |l3BecTs, » ["azoofpaso- »
JJUKAT MOJIOTbIH BaTeNb
13K
11 |TTenosonoGeron |Llement 3oqa [Terroo6paso- »
BaTeNb
12 |T'asosonoberon |To xe To ke  |Tasoobpaso- »
BaTC]b
13 ([Tenososocuau- |MasecTs » [Tenoo6paso- »
KaT BATEND
14 [T"azoszcaocu- To ke » [a3006pa3so- »
JTHKAT BaTeNh
15 |[Tenouwtakoso- |MoJoThiH » [Tenoo6paso- »
J00eToH yaK BaTeJNb
16 |I'asowmnakoso- |[To xe » ["a3o06paso- »
N006eToH IBaTenanb
17 [Taszosonobeton |lleMeHrt 3ona, He-|To xe »
C KepaM3uTOM MOJIOTHIH
KePaM3HT |
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— - | [Ipodonscenue Taba. 23

Kpemueae- Croco6
% | Bun siyencroro OcHOBHOE MHCTEY | Bux nopoot- TemJo-
= Gerona BAKYILee KOMITO- pPasoparens BJIAAROCT -
or HeHT HON 06-
- - pabGoTKH
l 2 3 4 5 6
18 {l'azososocuan- | MspeeTh 3om1a, wHe-\['asoobpa3zo- ABTO-
KaT ¢ arJiomno- MOJIOTEI | BaTesb K1aBHBIH
PHTOM arJIonopHT
19 |Tazo3040cH- To xke 3osaa, He-{To ke To xe
JUKAT C Ke- MOJIOTBIH
PAM3HTOM KepaM3uT
20 |Fasosonoberon |llement 3oJsa » D1eKTpo-
nporpes,
nponapu-
BaHUe
21 (ITenosonoGeroH |To xe To e  |[lenooGpaso- |To xe
BATENb
22 (T'asozonomna- |llemenr, 3osa, He-{Ta3006pa3o- »
KOOeTOH MOJIOTBIA MOJIOTHEIH [BaTeJb
HJag wnag

[ITpumevannsa I. B cMemaHHOM BsKYLIEM 32 OCHOBHOE IIpH-
HAMaeTCsl BsXKyllee, COJEp:KaHHe KOTOpOro cocrabiser Oogee 509
obiero pacxona BsixKymero. Sluenctoie 6eToHn (mo3. 1—2) mMoryT uaro-
TaBJHBATLCA Ha HEMEHTHOM HJH CMEIIaHHOM BSKYIIEM,

2. Pacxon xpynHOro HeMOJIOTOrO MOPUCTOTO 3amoaHuTeass Ha | M@
sigeficToro Gerona mpunimaercs mesee 800 a. Ilpu pacxone 800 o u Go-
Jee — O€TOH OTHOCITCA K IIOPH30BaHHLIM 0eToHAaM.

3. PasHoBuaHOCTH syencTolXx 0€TOHOB Ha raszoobpasoBartese MOIYT

OBITH M3TOTOBJEHH KaK NO OOBIYHOH, TaK U IO BHOPALMOHHOH TEXHOJIO-
TUH.

B) KOHCTPYKTHBHbBIE, 00beMHEIM Becom oT 900 mo 1200 xr/m3, mpo-
eKTHOH Mapku e Huke DH0.

3. OcHOBHHEe BUABI SUEHCTHX GETOHOB, peKOMEHAYeMEle IJs NpUMe-
HEHHS B NPaKTHKe CTPOUTEJLCTBA, HA KOTODHIe PACHPOCTPAHsIETCH Hac-
ToAlee PYKOBOIACTBO, NPUBeAeHsl B TabJa 23.

4. Sluencthle GETOHLI, NIpUMEHAEMble IJISI M3rOTOBJEHHS U3JEJHH U
JIEMEHTOB KOHCTPYKUHH JOJKHBI YIOBJETBOPSTE CJHeAVIOUIHM TpebHo-
BaHHAM:

TIO TIPOEKTHOH MapKe B COOTBETCTBUU € PaCueTOM, HO He HHXKE yKa-
3aHHOY B HacTOsimEeM PyYKOBROACTBE;

0 MPOEKTHOIl MApPKe N0 MOPO3OCTOMKOCTH MJS HAPYHKHBIX OI'PaxK-
NAOMIUX KOHCTP YKIUMIT;

no o0beMHOMY BeCY B BBICYIIEHHOM COCTOSSHHH B COOTBETCTBHH C
IIPOEKTOM;

10 BJaXXHOCTH (BECOBOH) npH OTHYCKe HU3JEeJHH ¢ 34BoJAa B COOT-
BeTcTBHH ¢ [TOCT (unmm MPTY, PTY, TY) Ha KaxAul BUA H3LeJUi,
HO He Gogee 25Y% Ias syeHcTHIX GETOHOB Ha KBapLEBOM IecKe ¥ He
Gosee 359 nnq GeTOHOB Ha 30Je€;

no ycaaxke B coorBerctsuy ¢ ['OCT (anu MPTY, PTY, TV)
Ha KaxIbId BUA H3IEJIHH,
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INPHJ/IO)KEHHE 2

PACUHET AYEWCTOBETOHHDbLIX 2JIEMEHTOB
[TPAMOYTOJIBHOI'O CEUEHNY
HA JEVCTBHUE COKHMMAIOUOIENM TTPOOJOJIBHOWM CHUJLBI N

. Pacuer kene300eTOHHBIX 3JIEeMEHTOB H3 SIUEHCTBIX OGETOHOB IIPS-
MOYTOJIBHOTO CEUeHUS NMPHU UX pacueTHOH mamHe 40<I20h, cuMMeTPHYHOH
apmarype u3 craad xjaaccos A-I, A-Il, A-III u BeJsnMuHHe 3KCIIEHTPHIH-

rera 0<Cep<C€; (oM. m. 1,24 wmacrosimero PyxoBojctsa) momyc-
KaeTesi IPOUSBOJUTEL H3 YCAOBHS

N<km o [Rap F+R, . (Fa-+F))1, (106)

rae 2 — ko3 dHuuueHT 1o M. 2 npua. 2;
m — KO3 PUIMEHT, IPHHUMAaeMblii paBHLIM B 33BHCHMOCTH OT Be-

JMYHHBL CIYYafiHOTO SKCUEHTPHUUTETA €g” M BHICOTHI CEYEHHsI
mpH e’ <C2 eM 1 h>20 e m=0,9;

npu g5 <2 cM 1 A<<20 e m=0,8;
¢ — KO3((PULUEHT, onpelesaeMblld 0 GopMyae

= @51+ 2 (Px— P5) Q, (107)

HO MIPHHHMAaeMblil He 6ojee @,
31eCh P U @ — Kod(hdHLUUEHTH, IpUHUMAaeMble no Tabua. 24 u 25 Ha-

CTOALLETO MPUHJIOKEHUS,

R,. ¢ (Fa+F,)
q — a. c (Fa a ‘ (108)
Rup F

[Ipu ramuuuu NpOMEXYTOUHBIX CTEpKHEH, PACIONOKEHHBEIX Y TpaHeH,
napaJijieslbHEIX paccMaTtpuBaeMol miaockoctH, Fa  (F, ) npuauMaercs

DPaBHOU IOJIOBHHE MJIOWAAH CEYEHHS BCEH apMaTypbl B IOIEPEYHOM ce-
YeHHUH JIEMeHTA.

2. Pacyer OSTOHHLIX 3J/EMEBTOB H3 AYEHMCTHIX OETOHOB NPAMOYIOJb-
HOIO CeueHMs1 NPH BeauuuHe dKcueHtTpuuuTeTa 0<ep<0,225% u [(\20h
LONYCKAETCH NMPOU3BOAUTL H3 YCJIOBHA

N <k s Rup F ., (109)

rpe B=0,85 — g9 gueucThX 66TOHOB BHIA A;
R=0,75 — 1ng ssyeHcTHIX 0eTOHOB BHIA D;
F — naomanh monepevyHoro cedeHHs 2JeMeHTa,
Ps — Ko HUIHEHAT, TPUHUMAaeMbIH o Tabna. 24,

P — KOoa(pDUIHEHT, YUUTHIBAXOUIHH BJIHSAHHE 3SKCUEHTPHUHMTETA
H NPHHHMAEMbId DaBHBIM

2 eg

p=1—"— (110)
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Tabauia 24

Kosdduuuent Qg npu fo/h

Non |
N
<6 8 10 12 14 16 18 20
0 0,93 0,92 0,91 {0,9 |0,8 | 0,88 10,8 | 0,84
0,5 0,92 0,91 0,9 | 0,89 0,8 { 0,8 {0,78 0,72
1 0,92 0,91 0,89 | 0,86 | 0,82 | 0,76 | 0,69 | 0,61
l |
Tabauma 25
Kosdduwienr Q. npu lofh
N
N
<6 8 10 12 14 16 18 20
|

A. [lpy naowajnu ceueHus NPOMEIKYTOUHBIX CTEPHCHEH, PACTIONOMKEH-
HBIX Yy TpaHeil, napannejbHbIX PACCMATPUBAEMOH TMJIOCKOCTH,  MEHee
!

'3 (Fa‘,‘Fa)

0 0,93 0,92 0,91 | 0,9 0,890,881 0,86 | 0,84
0,0 0,92 0,92 0,910,801 0,88 1]0,86 | 0,8 | 0,79
] 0,92 0,91 0,9 | 0,881 0,87 | 0,84 | 0,79 ; 0,74

B. TIpy nJaolagH cedyeHUs] NMPOMEXKYTOUHBIX CTEPIKHEH, PACHOMOIKEHHDIX
y rpaHedi mapaJjijieJbHbIX PacCMaTPUBAEMOH MJIOCKOCTH,

pasHoit unm Oogee /s (Fa--F ;)

|
0 0,92 0.92 |0,91{0,8 [0,871]0,8 | 0,82 0,79
0,5 0,92 0091 |09 0,810,808 |0,76|0,71
1 0,92 091 |0.8|0.8 |0,810,77(0,7 {0,63

B tabaunax 24 n 25:
Npn — npononssas cusna OT HeliCTBUA NOCTOSHHBIX M AJIMTEJIbHBIX Ha-
IPY30K;
N — npopoJjibHas cuyia OT HEHCTBHUSA NOCTOANHBIX, AJUTENbHBIX H Kpar-
KOBPEMEHHHX Harpy3ok;
]—1 — paccmaTtpuBaeMast NJI0CKOCTD;
2 — TIPOMEN{YTOUHBIC CTELKHH.

[Tpy npOMEXYTOYHBIX  3HAYEHHUAX  OTHOIICHHH T H Py

K03 DULHEHTH Q6 ¥ @x ONPEACJSAIOTCS MO HHTEPNOJSALHH.
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[TPHJAO)KEHHE 3
ONPELEJIEHUE [MTPOEKTHOW MAPKW BETOHA HA 3ABO/E

I. IlpoexTHaa Mapka GeroHa IO NPOYHOCTH HA CXKATHE ONpeNes-
eTCsl N0 JNAHHBIM HCObITAHHWH 3TAJOHHBIX 00pas3unoB-Ky60B ¢ pebpom
10 cM npu cpeaued Baaxuoctn 104£2% (mo Becy).

IIpoexkTHas mapka Oerona MoxeT ObiTb Takxe OnpejeneHa IO
JAHHBIM HCILITAHUH KOHTPOABHEIX Ky6oB ¢ pebpom 7 M 10 ¢cM Ay BH-
JUHAPOB C auaMeTpoM X BoricoToll 7 m 10 cM ¢ HHOH BJIAXKHOCTLIO.

2. Ilpy ncenplTAHHU KOHTPOJBLHBIX 00pasloB, pa3Mephl KOTOPBIX OT-
IMJaloTCA OT pasMepa aTajJoHHBIX 00pasuos, AJas Iepexofa X NpoYHO-
CTH 3TaJjlIOHHOTO oOpasua-kyba ¢ pebpoMm 15 cM chaenyer moab30BaThCA
NEePEeBOAUBIMY KO3(Q(PHULMeHTaMy ¢, NPDHBEACHHRIMH B TabJu. 206.

Tabauma 26

[Tepepoouoi x03dhdhHuHeHT ¢ IJs 00pas3ios

PeOpo kKy6Ga, OguaMeTrp |

¥ BHICOTA UUAUHADA, CM BHINUJACHHEBY (BLICBED-
dbopPMOBaHHBIX AeHHBYX)
7 0,8 0,9
10 0,9 0,95
15 1 |

3. Ilpy ucnplTaHHA KOHTPOJBHBLIX 00pas3LoB H3 syeHcTOro OeroHa C
BJAXKHOCTLIO, ortanyaloweiica ot 10%, npoyHOCTH 3THX 006pas3iioB YMHO-
KAI0T Ha NepeBOHbIE KO3dh(hHUHEHTH Ry, ODHHEMAEMbLIE B 3aBHCHMO-

CTH OT BJaxKHocTH OetoHa, o Taba. 27.
Tabanuna 27

BnaxXHoCTh sidencroro 6erona W, % [Tepeponnoli Ko3ddUuuHeHT R
(mo Becy) @

0 0,8
5 0,9
10 I
15 1,05
20 1,1

25 u Bonsee 1,15

4. KlcnbiTaHue KOHTPOJbHBHIX oO6pasuos cieflyeT M[POH3BOAHMTHL 1O
FOCT Ha meToAb! HCOBITAHUH SIYEUCTHIX OeTOHOB.

NPHJIAOXEHHE £

PACUET OIIOPHBLIX CEUEHHWNM C)KATHIX 3JIEMEHTOB,
[MTPMMDBIKAIOIUNMX K IFOPU3OHTAJIBHBIM PACTBOPHbIM
MOHTA>XHBIM [NIBAM

A. beronnsie asremenTsl

1. Pacuer onopHbIX cedenMi nanesei win 6J0KOB OAHOPSJIHOH pas-
pe3k# (B 30Hax, NPHMLIKAIOWMHX K TIOPH30HTAJNBHHM LIBAM) HPOH3BO-
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AUTCS ¢ yuyeTOM IPOYHOCTH pacTtBOpa IUBOB, HX TOJJILHHE H BeJHYHHEL
OIIHPaHUs IIJIMT NEePEKPLITHH. EcaM MOHTAXK CTeH NPOH3BOAMTCA B 3HMM-
HHX YCHOBHSX, TO IIPOYHOCTH PACTBOPAa NPHHUMAETCS IO pPEKOMEHIA-
nxaM raaspol CHull mo xaMeHHBIM W apMOKAMEHHBIM KOHCTDYKIHSM.

2. OnopHple cedeHUs CTEHCBHIX naxeselt (6/0KOB) B 30He TODH3OH-
TAJbHBIX LIBOB PACCUHTHIBAIOTCA 110 (hopMyJe

N < kmy Ryp Fe, (111)

rae Fs — niomaas ceueuns no dopmyne (6);
My ~— KO3PPUUHEHT YCJIOBUH paboThi mBa IJS MAUT NMEePEKPBITHH U3
TAXKeJoro OeroHa, OGETOHOB HAa IOPUCTHIX BaNOJHHTENSIX H
VIOTHBIX CHJHKATHBIX OETOHOB NPUHHMAETCS COIVIacCHO M. 3,

a OJs IJHAT H3 SA4YEHCTHIX OeTOHOB corjacHo m. 4 mpuia. 4
NPH cOOJIONEHUN YCIOBUS

Rip = 0,8 Rup, (112)

np — PACYETHAs TNPH3MERHad NPOYHOCTDH OeTOHa INJAHT Iepe-

KpBITHH, npuHuMaemas no raaBe CHwull mo npoexkrupo-
BaHUIO OGTOHHEIX U KeJe306eTOHHBIX KOHCTPYKILUH;

Ryp — pacueTHasi npu3MeHHas MPOYHOCTL IaHeaeH  (6J0KOB)
CTeH M3 dYeHCThIX OeTOHOB, NpUHHUMaemass no n. 2.12
Hacrtosimero PykoBoacTBa;

k=085 — gpnsa suercthix O6eToHOB BUAa A;

k=0,75 — nas syeHcThiX 6eTOHOB BUxa b.

3. Ilpn XOHTaKTHOM cThiKe maHesed Ham O6j0koB (puc. l4,a), a
TAKXE TIPU OJHOCTOPOHHEM IATHOPDMEHHOM ONHUDPAHMM, KOrja BepTH-
KaJbHas HATPy3Ka B CTHIKE IepelaeTcsi 0 BCeH TOJIIHHE CTEHBI TOJIBKO
yepes TOPUOBYIO 4acTb nepekpoitvil (puc. 14,6) xXo3pPuUUHEHT Mpm=
= Myxorr, ONPENEAAEMOMY 1TO GOpMYyJIe

rie R

0,08
Myopr = Ry [ 1 — — T E-——_ < 0,9, (113)
0,2 ——
T R
Tae Rm — KO3(D(hUIHEHT, 33BUCALIME OT TOJILIHMHB UIBa H IIPOYHOCTH

pacTBopa

Rus

f h
km=1,4——-3,2'—;”—+ 3,2 ——“‘—--0,4) ; (114)

h )
Rm — npoeKkTHass Mapka pacTBOopa, NPUHUMAETCsI B COOTBETCTBHH C
m. 1 npua. 4;

R — npoextHas mapxa 6eToHa CTeHOBhIX NHaHesefi (06J0KOB);
Aim — TOJIHHA PACTBOPHOTO MIBA;
h — TOJIHHA CTeHOBOHK naHenu (6J0Ka).
[Ipu naardopMeHHOM ABYCTODOHHEM ONMPAHHMM NEPEKPHITHH, XOria
3a30D MEXKAY NaHeJsIMH NepeKpbiTHH 3anonHeH pactBopoM (puc. 14,8)
KO3 OHIHUEHT Myy==Mpnyar, OUPEIe]sIeMOMY O QOPMYJIE

F rnep F Inep RsaM
Munar = 0:9 Myout + kaam 1 - - F ﬁ N
- fnep

F
<0,8, (115)
rie Frep — CyMMapHas IJIOIafb ONOPHBIX YYACTKOB MEPEKPHITHH,
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8
My
Puc, 14, OnopHele cedeHHUs cTel M3 naHejgel (O6XOKOB)

¢ — CTHIK KOHTAKTHBIH; 6 — omHOoCcTOpOHHee naaTdOpPMEeHHOe ONHpaHHe C IepPeKphi-
THEM, 3aBeJ(eHHEIM Ha BCIO TOJIIUHY CTEHBI: 8 — CTHIK nJaaTQopMeHHBIH, & — TO
’dKe, ¢ KOMOMHHPOBAHHBLIM ONHPAHHEM

Rzam — DpoexTHas Mapxa OeTOHa HJAH DacTBOpa 3aMOHONMYHMBAHHA
[MOJOCTEH MEXKAY TCPUAMH TaHeJed NepeKphITHH;

Runep — npoexkTHass Mapka GeTOHA TaHeNeH NePeKpPBITUH;

Raan — X033 (DUIHEHT, paBHBH: | — npH cOOPHO-MOHOMUTHOM COe-
LHAHEeHNH TNaHe el nepexpulTHH U 0,9 — mpH 3anoJHEHHH 3a-
30pa MEeKIY TOPLAMHU TIEPEeKPHITHH PACTBOPOM.

IIp xoMOUBHDOBAHHOM OTNHWPAHUM, KOTAA BEPTUKAJNDBHAN CHJIA Tie-
pefllaeTcd YaCcTUYHO Uepes TOPILOBYVIO YacTh NEPEKPBITUS, a4 YaCTHYHO He-
NMOCPEACTBEHHO OT NaHeJH Ha naHenb (puc. 14,2), KO3(pPHIHEHT My =
== Mxoms, ONPEALAIESMOMY IO QOPMYJIE

Rotaus)
h

Myomb — Orgmmm < 0,8; - (“6)
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rae Ay — Be/IMYHHA ONMMPAHHA NEPEKPHITHS Ha MaHeJdH CTeH:

fio — BeNUUHHA HENOCPEACTBEHHOTO KOHTAKTA CTEHOBHIX NaHeseh.

[IpaMeuanue. Ecan TOPUB NAHT NEPEKPLITHH He BEPTHKAJIbHB,
TO NPOYHOCTE CTEGHOBHIX maHesed (6JOKOB) J0JkKHA OHITH HpoOBEpeHa C
Y4eTOM KOIDQHUIUEHT2 Mm B ABYX YPOBHAX — NOJ INEPeKPHITHEM H
HaJ HHUM.

4. B cryyae npuMeHeHMS NJMT NEPEXPHITHH M3 AYEHCTOr0 BeToHA
B ¢opmyny (111) BBOAHTCH KONOJHHTEJBHBIH Ko03ddHUHEHT YCI0BHMA

paboThl M, TPHHEMAaEeMblH PaBHBIM
mi = 0,7 R,/ Rup + 0,05 < 1,0, (117)

rne Rnp — pacueTHad NPUSMEHHAS NIPOYHOCTh SUEHCTOTO 6eTOHA [IIUTH

NEPEKPHITHSA, NPHHHMAaeMasas B COOTBeTCTBHM ¢ 1. 2.12 Ha-
crosiuiero PykoBoAcTBA.

5. IINMATEl DEPEKPHITHS H3 NYCTOTHBIX HACTHAOB € TIIATEJLHON 3a-
JIeIKOY OMOPHBIX YYACTKOB HACTHJa GETOHOM B 3aBOJACKHX YCJOBHSX
AOMYCKAeTCsl TIPDHMEHATh B 3JAAHUAX BBLICOTON MeHee [eBATH  STaxKedl.
Koadduuuent yciaoBuii paloThl CTbIKA My, YYHTHIBAEMELII NpH pacuye-
T¢ GCHODHBIX CEUEeHHM TIaHesedl, onpele/sercss coraacHo . 3 npuia. 4 ¢
YMHOXEHHEM Ha NONOJHUTENbHBIM NOHHXKawmuid Kosdduuuenr 0,7;
MPU 3TOM BeJHUYUHA KO3(PPHUHEHTZ My AOJMXKHA ObTh He Gosee 0,55.
B cayuasix, xoraa TOpUB OHOPHBLIX YUYACTKOB NYCTOTHBRIX HACTHJIOB He
3aA€JIbIBAIOTCS HJAHW HMEIOT HECOBEDIUEHHYIO 3ajenKky (3akaaika KHDIIH-
YOM), NONOJHHTS/NbHbIA NMOHHXAKOWHNE KO3DDHIHEHT NPHHHMAaeTCsS paB-
Hom 0,4, ‘

6. B cTeHOBBIX NaHensX, HMEIOUIHX OKOHHbIE NpPOeMBbl, IMpPH pacue-
T€ CEUYEHUH, PachmOJOKEHHBIX Ha YDOBHAX OEepeXPhITHH (TOPH30HTANBLHBIX
CTBIKOB), AONYCKAETCH YUYHTHIBATH pachpelieJeHHe YCHJAHH ¢ NPOCTEHKOB
MaHeJeH Ha NepeMbIYKH. B 3TOM cJyyae pacueTHast IIHPHHA INAHEJNH B
30HE TOPH3OHTAJBHOIO 1IBA NPHHUMAETCS PABHOH

bnpua=b+0,5 (c1+¢2), (118)

raie b — INHpHHA NPOCTEHKA 3AAHUA;
€1, C2 — BBICOTA JIEPEMbIUEK CMEXXHbBIX B CTbIKE NAaHEJEH.

B. JKesezoberontble 3AeMeHTOL

7. PacueT OHOpPHBIX CEYEHHH CTeH U3 KeNe300eTOHHBIX 3JIEMEHTQB,
MPHMBIKAIOUIMX K TOPH30HTASBHELIM DpacTBOPHHIM MOHTAXKHBEIM IIBaM H
He HMEIONIUX CcHelHaJLHOI0 KOCBEHHOIrC apMHUPOBAHHSA, B COOTBETCTBUHU
¢ 1. 5.37 NpoBOASIT TaK Ke, FaK OCTOHHBIX 2JEMEHTOB coIJlacHo m. l—

O HaCTOSIUIEro NpUHJIOXKEHU.
ITpy HaauuyMM CHeiHajbHOI'O KOCBEHHOTO apMHpPOBaHHA HeOOXOAH-

MO YYHTLIBATH CHEAVIOUIEe:

a) O OeTOHHBIX M Kese300eTOHHBIX naHedel (OJOKOB), HUXKHHK
H BEeDXHHP y4acTOK KOTOPLIX YCHJEHH! INONEepeuYHBIMM CeTKaMH, NpH pac-
yeTe ONOPHHIX cededWH (B 30HE TOPH3OHTAJABHHIX WIBOB) B  dopmyJe
(111) BMecto Rpp IPHHMMAETCS NPUBEJEHHOE pacyeTHOe CONPOTHBJE-
HHE, ¢ YUETOM apMHPOBaHHA ONpeaeaseMoe no ¢gopmyJae

~ S 1,2 Rygp § (119)
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6) Tpn apMEPOBAHHK DPACTBOPHOLO IIBAa CETKON paspeliaeTcs NpH-
HHEMATh Rﬂp <<1,3Rup;

B) IpPp4 KOCBEHHOM (CETHATOM) apMHPOBAHMM TOPUOB Kenae300eToH-
HH(X naHejed (6J0KOB) OONYCKAeTCs YUMTHIBATL BJHSHUE TIPOAOJLHOIG
apMHpPOBaHus maHesed (HJOKOB) Ha Hecyilyio crnocobHOCTb IaHendehl
(6J10KOB) B ONODHOM CEUEHHH.

B stoM cayzae NPUBEAEHHCE pacyeTHOE CONPOTHBJEHHE OertoHa

ONODHEIX YYacTKOB C YYeTOM apMupoBamns R}, onpejensercs Io

dhopmMyJe .-
ka & Ra p'r Ra

f}p = Rpp - 100 - 100‘"’ < 113“R11p ’ (120)

rne Rup — pacueTHast NPU3MEHHAS INPOYHOCTb OeroHa naHesau (6Jioxa)

no 1. 2.12 Hacmodiero PykoBoJcTsa;
Ra — pacyerice CONPOTHBJCHHE IPOAOJBHON apMaTypHi,
U — IPOUEHT apMHPOBaHHA NPOAOABHON apMaTyphl;
Ra=10,b -— X0o3(bhUIUeHT yCJAOBHHA palboThHl NPOAOJBHOH apMaTyphl,

R, — pacyeTHOe COTMPOTHUBJIEHHe KOCBEHHOH apMaTyph;

u' — MPOIEHT KOCBEHHOTO aPMHPOBABUA 110 00bEMY.
Nt ceTok ¢ KBaAPATHHIMH sUefiKaMH M3 apMaTypbl ceueHHeM fa C
pasmepoM SYEHKH ¢, IIPH PACCTOSAHHH MEXKAY CeTKaMH IO BBICOTE S

2,-100
p o=

(121)

"l

s

I} monuepeyHoe apMHPOBAHHE YYHUTHIBAeTCA NPH NPOYHOCTH PacTBO-
pa B IuBax He meHee 25 xrc/cM? M npHu ToJIUHHe wwiBa He Oogee 20 mMM.

[1pap romuupe MoHTaxuoro mBa 30 MM u Oojiee eroc Takxe HeoO-
X0JUMO apMHUPOBATbh CETKOH;

L) NPOJAOJIbHOE H NONepedYHOe apMHUPOBAaHHE CXATHIX JJIEMEHTOB
HeO6XOAUMO BBLITIOHSATh B COOTBETCTBHH C KOHCTPYKTHBHBIMH TpeboBa-
HHSIMH, HpPHBeJeHHLIMH B pa3aene 5 Hacrosauero PyKoBomcTsa.

ITPHIAOXEHHE 5

[TIPUMEPLI PACUETA BETOHHBIX W JKEJE3OBETOHHDIX
KOHCTPYKIIMN K3 AYEWCTBIX BETOHOB

Ilpumepor pactdera cxarolx 31eMEeHTO8

IIpumep 1. anel pasmepsl CeueHUs CKATOrO 3JE€MeHTA BHYTpPEH-
HeH Hecywled crexul: wHpuHa b=100 cM; To/mmHa A=24 cM; BLICOTA
H =256 cM; HHXKHHE H BepPXHHE OIODLI cTeHHl — mapuupubie. Crena 3a-
IPOEKTHPOBAHA u3 ra3z00eTOHHBEIX naHejel; rasoberod BHAa A o6beMm-
HoiM BecoMm 800 xkr/m3, npoexktHol Mapku no npousocTd 50. PacuerHas
YCTAHOBUBLIASICS BJaxXHocTh rasoberona Wy=109% (o Becy), BuaxK-
HOCTh ra3oberosa npu ormycke ¢ 3arpojga W,=2b0Y% (1o Becy).

PacueTHble NMpOAOJALHBIE CHJIbI:

OT NOCTOSIHHOM H IJUTEJLHCOH JeHCTBYIOIEH HATPY3KH N‘i”‘:
=17 570 Krc:
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0T XPaTKOBpeMEHHO AelicTBylomel Harpysku N¥ =92970 xrc;

rfonHas npofoabHas cuia N=N;=NA"4+NT =19 840 xrc.

SKCUSHTPUUHUTET NPOAONBLHOM CHJILI =2 cM. PacuerHas miuHa sJe-

MeHTa [o=H =256 oM.
Tpebyercss mpoBepUTL HECYIUYIO CIOCOOHOCTL 3JI€MEHTA CTEHBL! B IPO-

JETHOM CEUEeHHH B CEPEAUHE BhICOTHI CTEHHI.

Pacuer-—mo Taba. 9 macrogmero PykoBomcrBa TINpPH TMPOEKTHOM
Mapke 1o Inpoudoctu ©0, Rqap=22 xrc/cm?, o Taba. 10 HacTosmEero
PyKkoBoACTBa NPHHEMAOTCA KO3QPUUHMEHTH yciaoBul paboTht: meg;=0,85;
Moy =0,9; Moe=0,85. R, =mssmesmesRup = 0,85-0,9-0,85-22=
= 14,3 krc/em? I'nbxocre saementa Ah=[y: h=256:24=107:

a) coraacHo u. 3.3 wacrosumero PyxopomctBa npu A*>4 Heo0Xxo-
JUMO YYUTHIBATHL BJIUSHHE NPOTHOOB Ha HECYIIVIO .CcIOCOOHOCTL dJIEMEH-
Ta IyTeM YMHOMEHHs SKCUEHTPHUHUTETA €y HA Ko3(hGUIUEHT 1), BHIYHC-
JeHHBIH coraacHo II. 3.6 macrtosuiero PYKOBOACTBA;

6) Tak xKak Trubxocter AR=10,7<C20, a 3KCUEHTPUUHTET eu<
<20,225 h coryacHo n. 1.24 Hacrosumero PykoBoacTBa, HOIMYCKaeTCs
IDOHU3BOJUTE PAaCueT HeCyileH cIOCODHOCTH 3JEMEHTa B COOTBETCTBHHU

C 1. 2 NPUJL. 2 C yUeToM Ko3(p(pHIHEeHTa Ps.
a) Pacyer ¢ yueroM Koap(@uUHEHTaA T
CorsacHo m. 3.6 Hacrosimero PykoBoacTBa mJsi razofeTroHa BHAA

A xosddunuent B=1,3. OrHowenne H3rubarwCIUX MOMEHTOB
M;UI : Ml = N{[ﬂ : N1= 17 570: 19 840 = 0,88.

[lo dopMmyne (14) mHacrosiiero PykoBoacTBa

ME
fogn = 1+ —— =1-+1,3.0,88=2,14

1

Corstacko Taba. 1! wHacrosmero PyxoBoacrBa [Jisg IPOEKTHOH
Mapku Oerona mo npouyHocTH 50 HauvaJbHBIH MOAYJb YIPYTOCTH Fg=—

== 38 000 krcfcm?;
b h3 100-243

J = — = 115 200 cm?.
12 12

Corsacio 1. 36 Hacrosnlero PyKOBoICTBa KO3((QHIMEHT ! paBeH
t=e,:h=2:24=0,0834.

[To opmyne (15) vacrosimero PykoBOACTBA

/
tyny = 0,5 — 0,01 ~h°—-0,001 RY, =

—0,5—0,01.10,7 —0,001-14,3 = 0,379;
f=0,0834 < tyuu = 0,379, mnpuauMaeMm ¢ = 0,379,

[To dopmyne (13) HacTosumiero PyKOBOACTBA
6,4-38 000-115 200
6,455.7#( 0,11 +0,1)= o

Nip = ko Iy 0,1 +¢ 2,14-2562
X % 0,1)=65923 KTC.
0,1+ 0,379
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[To opmyse (12) 1 |

N = N 1980 = L%

] — .

Nip 65 923

[lo dopmyae (6)
2.2.1,43
24

[To dopmyne (D) Hecywmias cmocobHOCTh 2/eMEHTAa CTeHbl paBHA
Nup =k R] Fs=0,85-14,3-1829 = 22 232 xres N = 19 840 xrc.

Takum oOpasom, Hecywmias c©nocobHOCTh SJeMEHTa CTeHbl B INpOo-
JeTHOM CEUCHHH JA0CTaTOuHa.

6) Cornacpo n. 2 u taba. 24 npunoxenua 2 npu AP=10,7 u
Nyn/N=0,88 xoappunuent ¢ps=0,872.

[lnomwanes monepedHoro ceuenusi paBHA

F=0h=100 .24 = 2400 cMm2.
ITo popmyne (110)

2
F5=bh(l——~— e’:n): 100 - 24 (1——- ):1829 cM3,

2 2.9
B=1— hg" — 1~ =0,833.

ITo dopmyae (109) wmecymas cnocobHOCTL 3JeMEeHTAa CTEHbI DaBHa
Nup=F s R, F p = 0,85-0,872-14,3-2400-0,833 = 21 190 rre>N =

=19 840 xrc.

CJel0BaTeqbHO, H B 3TOM CJydyae Hecymag cnocoOHOCTL 3JIEMEHTA
CTEHb! B IIPOJIETHOM CEUYEHHHW AOCTATOYHA.

IIpumep 2. IlaHo: cKaTulil 3JeMEHT BHYTPEHHEH HeCYLIed CTEeHbl M3
rasofeToHa BuAa A, NPOEKTHOH MapKH 10 NPOYHOCTH B0, IIHPHHOM
b=100 cMm, TOoMIINEOHN 1=24 cM,

enesobeToHHbIE MEXAYITAMKHBIE NePeKPHITUS U3  OOBIYHOrO TH-

KEJOr0  KejiesofberoHa INPOeKTHOH MapKH N0  HPOYHOCTH Rpep==
=200 xrcfcM? onuparTCT Ha 3JeMeHT CTEHBl, Ha TAyOHHy hj=hy=
=10 cm.

CTBIK MEXKAVITAXKHBLIX TEPEKPLITHH ¥ HEeCYUIUX CTeH — IaTdop-
MEHHBIH; TOJIIHHA PACTBOPHOTO WBA Am==2 CM, NPOEKTHAd MapKa pa-

ctBopa Rm=100 xrcfem?, npoekTHas Mapka Oe€roHa 3aMOHOJMYMBAHUS

IOJOCTeH MexJy TopHaMu mnauened mnepekpbhiTHR Razam==200 xrcfcm?.
B onoprnoMm ceuennn pekictsyer Harpyska N=19 840 xrc.

Tpebyercss npoBepHTh HECYIIYIO CNOCOOHOCTH  ONOPHOTO CEUeHHH
JeMEeHTa CTEHOBOHM TaHeJu B 30HE IJIATMOPMEHHOI'O CTHIKA.

Pacyer. Corgacso n. 3.6 Hactosmero PYKOBOACTBA B ONODHOM Ce-
yeHHd Koadhduuueat m=1. Pacuer npousBoauM B COOTBETCTBUU
¢ npuJj. 4.

[To dopmyae (114} xosduuUeHT R PaABEH:

h h
by =1,4—3,2 a—;“‘-+(3,2 ——5‘—--0,4) X

r

X — = 1,4—3,2 —/— 3,2 — —0,4|X
| e G
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100
X g5~ = 0,944.

KosthdUuuHeHT Myxorr 110 popMyte (113) pagen:

0,08 0,08
Myour== R (1—' TR )::0,944 (1——- 700 ) =
m.—

0,2+ 0,2 + —g5—

= 0,91 >0,9.

[To ¢opmyne (113) npuruMaeM Mxoar=0,9; ksan==1.
Kosdduurest mm=mMnzar 4 10 Qopmyte (115) paben

| FHEP Fnep K’;am )
Maar = 0,9 | Momr 5™ 1 Asam (1_’ F ) Ruep |
20100 20-100 \ 2000
~0,9] 0,9 = 1,0 (1 — — 0,825 >0,8.
[ 24.100 T ( 24*100) 2400 ] 0>

Corsacuo dopmyae (115) npHHEMaeM My =Mpgar=0,8.
[To dbopmyne (6)

h

Hecymyio cnocoOHOCTD B ONOPHOM <eueHuu onpenenseMm 1no <op-
mygae (111)

0 2.9.1
Fg=bh (1-—- o ):100-24 (1— = )=2000 eME.

NS" = kmy R, Fs=0,85-0,8-14,3-2000 = 19450 xrc & N =
= 19 840 kKrec.

Takum o6pa3oM, Hecyulas CcHOCOOHOCTs B OIOPHOM CEUYEHHH J0-
cTaTO4YHa, InepeHalpsxenue cocrasaser Bcero 2%, 4ro BnosHe Jo-

MYCTUMO.

ITpumepor pacuera uzzubaemvlx 3AeMEHTOB

Ilpumep 1. JlaHO: n/uTa [OOKPHTHA npoJerom 6 M, WHpRHOUA 1,5 M,
TOJINUHOR 24 ¢M AJ TDPOMBIUINEHHBIX 34AHHHA ¢ BHYTPEHHEH BJIaMKHO-
cteio moMeureHuss W=60%. MarepuaJs-aproxnaBHb# ra3ofeToH KJiacca
A, o6reMupM Becom 700 xr/m3, npoexTHOA Mapku 35.

CueroBasi Harpys3xa 100 krc/m? Apwmartypa Kjaacca A-I1 zamuma-
eTcsl OT KODPPO3UHU LIeMeHTH0-O0HTYMHOH 00Ma3Kou.

PacueTHblH npoJieT NJAHTHE 5,9 M.

. Onmpenesnende HATPy30K H YCH/IMH, NEHCTBYIOLIHX HA ILTUTY.

HopmaTtnprbiit 00beMHEIN Bec AyeHcTOro OeToHa, HeOOXOAMMBIA AJA
onpenesieHnss coGCTBEHHOTO Beéca NJMTHL, npuHmMaeM no Tabia. 6 Ha-
crosiiero PykoBomcTBa — 950 kr/m3.

CofOctBennnft Bec 1 m? uauret 950.0,24 =230 xr;

BEC 34JUBKM IUIBOB — 10 Kr;

Bec py0epoHIHOTO KoBpa — 20 Kr.

Mroro g .,==266 xrc/m2
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Onpedeaenue ycuaud, deficrayrowus na niuty
npu pacuere nNo nepeomy npPedesbHOMY COCTOAHUIO

HomHas pacyetHast Harpysxa

g=¢qg,1,24p-1,4=265.1,2 1 100-1,4 = 456 &rc/m2.
PacuetHui MOMeHT

b1z 456.1.5.9?
M = qs — S = 2960 xrew,

[Tonepeunas cuaa

gbl  456.1,5-5,9

Q = o = ) = 2000 xrec.

Onpedesenue yjcuiul, elcreyrouiux Ha nAUTY
npu paciere no 8TOPOMY NpelesvHOMY COCTOAHRUIO

B coorBercrBuu ¢ m. 1.23 ® Tabua. | Hacroswero Pykosojcrsa

IJIMTEL MOKDBITHH  pPACCUHTHIBAIOTCH 10 nporubaM Ha JJANTEbHBIE H
NNOCTOZHHBIC HAIPY3KH.

CornacHo riasel CHull nmo marpyskaM M BO3AeHCTBHAM X INOCTO-
AHHBIM Harpy3kKam OTHOCHTCS COOCTBEHHBIH BEC IVIHTHL, & K JJIHTEJbHBIM
(st 1II—IV) — cuerosas marpyska, yMmedbHnienHas Ha 70 Kre/m2.

Taxnm obpasom, npu pacuere HpornGoB HAarpyska OyleT paBHa

Grn = &og + (P*—70) = 266 + (100 — 70) = 296 krc/m2.

HopMaTuBHEBIF MOMEHT NpH pacuere ApPorubos

296.1,5.5,092
MEH = 2 =1930 KrceMm.

1. PacuerHbie ¥ HOpMaTHUBHEBIE CONPOTUBJCHUS

PacueTHple ¥ HOpPMAaTUBHLIE CONPOTHBJIEHHS MAOJXKHL ObITh Ha3Ha-
YEHBl ¢ YYETOM CpelHeH YCTAaFOBHUBIUCHCS BJAXHOCTH raszoleToHa B CcO-
oTBeTCTBHII ¢ Tabda. 3 Hacroauiero PyxoBojcTBa, COIVIACHO KOTODOH B
KOHCTPYKUMSIX MOKPLITHH SIUEHCTHIe OETOHBLI, HM3rOTOBJIEHHLIE Ha I[EcKe,
HMEIOT PACYETHYIO YCTaHOBHBILYIOCS BJAaXKHOCTh 15Y%.

CJ/ies0BATENbHO, OCHOBHBIE DACUETHBIE CONPOTHBJAeHUA OeTOHA, NIPH-
HAMAeMbie CcOOTBeTcTBeHHO Taba. 8 u 9 Hacrosmerc PyKoBoIcTBa,
JOJXKHBE ObITh YMHOXEHH Ha KO3(hUIHeHTH yCJAOBHH paborel, yuH-
TBIBAIOIUHE BJAAMNHOCTL KOHCTPYKLHH U AJSHUTEIBHOCTL JEHCTBHA Harpys-
Kd (cM. 1. 2.12 sHacrosimero PykoBoupctBa). KO3(PQHIHEHTHI YCHAOBHH
paboTH NPHHHUMAIOTCA B COOTBCTCTRHM ¢ Tabja. 10 Hacrogmero Pyxo-
BOLKcTBa. [Ipu pacuere 1o nepBoMy NpeAeNbHOMY COCTOSHHUIO HPUHUMA-
I0TCS KOO (PUIIMEeHTHl YCAOBHH PabOThHL:

me 1= 0,80;

me e = 0,95;
Rpp =1,5-0,85-0,95 = 12 xrc/em?;
Ry, =1,4.0,85-0,95 = 1,13 krc/cm?.
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[Tpu pacdere 1m0 BTOPOMY HPEMEJbHOMY COCTOSHMIO HPHHHMAIOTCS
KO3 PUUHEHTH YCAOBHU PabOoTH:

me1=1;
m53=0,95;

Ryp 11 = 23-0,95 = 22 Krc/cm?;
Rp11=23,1-0,95 = 2,95 grc/cm?.

PacyeTHOe CONPOTHBIIECHHE pAaCTIHYTON apmatypm kaacca A-II npu-
HUMaeTca coryacHo TabJ. 14 Hacrosmiero Pyxosojctsa.

Ry == 2700 krc/cm.

PacueTHOoe CONPOTHRJIEHWE cxKaTOH apmarypu xJaacca A-I1 mpu-
HuMaercsa ¢ yderom Ttaba. 14 um n. 2.24 macrosuero PykoBoAacTBa

R, .=mgg Ry=1-2700 <3000 xrc/cm?,

ponycxaemoro Taba. 16.
CJaenoBaTesbHO, NIPHHUMAEM

R, .==2700 xrc/cm2.

PacuerHoe compoTHBJseHle NONEPEYHOH apMaryph gasg OeToHA
Mapku 35 npunuMaercss mo Ttaba. 18 macrosmero PykoBoacTBa.

R, =520 xrc/cm2,

Has 6erona mapxku 35 Buia A MmMoaynap ynpyroctd Es npuHuMaercs
paBubiM 25 000 xrc/cm?, B cootBercTBHM ¢ Taba. 11 HacToswero Pyko-

BOJACTBA.

Has apmatypst kjgacca A-1I moayiab ynpyroctd Ea OpHHIIMaeTCs
paBubiM 2 100 000 xrc/cm?, B coorBercTBUM ¢ Tabm. 19 Hacrosmero
PykoBojacTaa.

2. Pacyer nNpoYHOCTH 1O HOPMAJbHEIM CEUEHUAM

PacuyeT BegeTcsa ¢ nomouisio tabd. 28 npui. 6.

Pabouag BhICOTA CeURHUA

d
hg =h—a — . = 24 — 2,6 — 0,5 =21 oM.

OnpepenseM TI'PaHHYHYIO BRICOTY CXKaTOH 30kl OerToHa AN JaH-
HOTO KJjiacca apmatypul no dopmynae (21):

0.73
ER = - 9700 (1 0,73)
4000 1,1

[lo Taba. 28 npua. 5 sTOH TI'DAHHUYHOH BLICOTE COOTBETCTBYET KO-

s puupentT Ag,=10,42.
Onpenenaem xosgpduuuest Ag OT PacyeTHOTO MOMEHTA:

M 296 000
= = =0,375 < 0,42.
* bhy Ry 150-212.12 <

CilefloBaTesJbHO, YO pacuyetry cxKarTas apmatypa He TpebyeTcs.
OnpejensieM IVIOIIAAL CEUEEHSI PACTAHYTOH apMmaTyphl H3 pacuera

110 TIPOYHOCTH.
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ITo raba. 98 npun. 6 ko3¢ duutenty Ay=0,375 cooTBercmByer KO-
3OPULUHEHT yy=0,75,

— M 296 000
e hy R, 0.75.21.2700

[IpepBapurensubiii pacuer nporuGos noKasas, 4rTo 110 aedhopMalii-
AM IIOIANL ceqyeHusl apMaTyphl JOJXKHA ObITh VBeJHYeHa Ha 30% no

CPABHEHHIO C DacyeTHOM IVIOIAZkIO apMaTypsl 110 [IPOYHOCTH. [Ipunu-
MaeM DACTAHYTYIO apMarypy

8@G512F, — 9 05 cm?.

ApDMHDOBAHHME IJIHTHL BHIIOJIHIETCH Kapkacam¥y, KOHCTDPYKTHBHAs
CxKaTas apMartypa npHruMaercs 86 F, =2,26 cum2.

7 cM2,

3. Pacyer IpOYHOCTH 10 HAK/JIOHHBIM CeUeHHSIM

a) Ha nomepeunyio cuny:
npoBepsaem yeaosue (40} nacroamero PykoBoacraa.
[Tonepeunas cuma, peficTByiomas Ha mauty, Q@=2000 xrc,

Q\/\‘OrBS RHD bhﬁ;
0,35-12-150-21 =13 000 xrc>> 2000 xre.

CiaenoBaTebHo, HEHCTBYIOLLAS NOMEPEUHAs CHAZ MEHBIIE npeie.b-
HOH.

Wi

Z

18 . 2 fa Ty
Mrp = Wipbh™Rp //

16

7,4

PHe, 15, I'pathuk sHavenuf Iz

Kosthhouunenra WTp 014
ONMPpEALIEeHHd MOMEHTa IO%B- /
JE€HUSI TPEeUWMH B H3ruOaempix
SAEeMeHTAX IPAMOYIOJABHOIQ

CeueHug npy 0; =90,]

0.8

0.6

04

0.2} _2kg, fg
? dz‘ﬁh Es
0

04 08 12 16 2 24 d
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ITposepsiem ycaosme (41) nacrosmero PykoBogerma®

Q < k1 Ry bhy.

[puauMaem k;=0,8 ¢ yuyeToM noBLIUEHFS ero peJuguHn Ha 25%

IS TIJIHT CIVIOUIHOTO CEeYeHHUS

Q= 0,8-1,13-150-2] = 2850 xrc s 2000 xrc.

Ilpn coburomenns o00OMX YCJOBHH IONEpeyHAas apMmaTrypa ycTaHas-

JIABACTCS IO KOHCTDPYKTUBHLEIM COOOpaXKeHHSIM.

6) Ha momeHT:

74 1
C?;=%=0,2
Mfﬂ = W;ﬁﬁﬁfﬁﬂ
772
Fa“
Ta_
Fa /
f fﬂ'
Fo 08
Fl‘
J8 8-06
FH /
Gy
0,6 | a
: gﬂza.z
Fp | 7
g4
021 ) IE £
2° 6 £y
N |
0 4 08 72 70 2 2&4
7

Puac, 16, T'padwuk 3Ha-
yeHHE KoagdHuueHTa
W IRt onpejele-

P
HHId MOMEHTa TmoqABJje-

HVsi TpEewmHH B H3rHd-

CaeMbIx sJleMeHTaXx

npAMOYrolnHoro ceue-
Hug apu 0 —0,2

AJisi onpedesneHud Hauyajsa HauboJsee OMNACHOTO KOCOro CEHEHUS BbI-
qucasgeM Mi.p ¢ nomompio rpagmroB (pue. 15 u 16) mo creAyOmHM

XdPaKTepHCTHKAM:

9 Fy

g —

bh
[To rpaduky puc. 15 Haxogum, 4t0 Wop=0,57.

h 24
F, 2,26

— = (,25;
F, 9.05
E, 29,05 2100000
Eg  150-24 25 000

—0,42.

My = Wi bh Rp = 0,57.150-242.1,13 = 51 710 krem.



[To Qopmyne (51) Hacrtosmero PykoBOACTBa ONpeaessieM Daccros-
HUE 01 ONOpBl A0 OJHKaiued HaKJOHHOH TPEeIHHbI

My 51 710
“="TT0 0 2000

[lo ¢opmyne (46) Hacrosimero PykoBoAcTBa HaxoAMM pacyueTHOe
YCHJIME B INOUEPEUYHEIX CTEePXHAX, MNPUXOAAIMUXCA HA eJUHHIY HAJIHHEBI
3JEMEHTA

= 26 CM.

Fx
Uxg

fx == Rai X

[liomanr ceueHHss NONEPEYHLIX CTepKHEH B  OAHOM  IJIOCKOCTH,
HOPMaJbHOK K ocu sJjemeHTa (84)

Fy=Fg ny=0,126-8 = 1,01 cm?.

1,01
gy == 550 o4 1 = 23 Krc¢/cm2.

IIpy nonepeydslx CTEPKHAX, PAaBHOMEPHO pacHnpeaesyeHHBIX BAOJb
OCH 3JeMeHTa, NPOCKUHI0 IAHMHBE HauboJ/ee ONacHOro HAKJOHHOIO <e-
YeHHST HAa OCb JEMEHTa Cy ONpPelesIorT Ho (opMyJie

2000
Oy = 9 =" - = 87 cM.
dx 3

ITpu pasHOMepHO pacHpele/eHHOH HATDY3Ke XoHeln HauboJee orac-
Lo
HOTO CEUYEHHS He MOIKET BRIXOAWTh 3a /4y mpojera, T. €. Cy== —

4
090

“aTP=T_26=116 cM, Tak Kak 87 cM<<l16 cM, upunuMaeM Cy=

=87 cM.

Has onpeneneuusi ycuiaust Na, nepelaloulerocsi Ha aHKEphl Ipo-
JOJILHOK apMaTypHl, BBIYUCASIEM MOMEHT, BOCIPUHHUMAaeMBIH MONEepedHbl-
MU CTEDXKHAMM

2 872
CM
Myg=2 R, , Fx2g = gy o = 23 > =86 600 xrc-Mm.

OnpenenseM BbIAEPrHBAIONIEe YCHIKE B NPOAOJBHBIX CTEPHKHSX:
M—M, 296 000 — 86 600

N, = o = 11 600 xrc.
Z 21—-3
ycuiaue B OJHOM NPOAOJBHOM CTEpPXKHE
11600

[IpuHuMaeM aHxkepOBKY MIPOJOJBLHOH apMaTypbl B BuAe ABYX IO-
nepeyHbiX CTepxKHed puaMerpoMm 12 mm.
ITo dpopmyne 50 wnacrosmwero PykoBoicTBa oOnpelesseM aHKepyIo-
[lee YCHJAHE B OJHOM NPOLOJBHOM CTEpMKHE
3 E.
9 a
Nau=5nad1 R[]p Eg —l"mﬁmcumaﬁRpaKu:

3



19 3 /5100 000
25‘2'1,2 ‘ 25000 "“1,0'2,5'1,0'2,95‘26'1,2'3,14=

= 1480 xrc > 1460 xrec.

4, Pacuer 10 BTOPOMY IPEACABHOMY COCTOSHHIO

Beuay T10TO YTO KOHCTPYKOHH M3 SYEHCTHIX OETOHOB MOTLYT HMETH
TEXHOJIOTHYECKHE TPELIHHbI, pacyeT WX 110 nporudaMm BeneTcad B CTajun
paboTEl ¢ TpPELIHHAMHU.,

[To ¢opmynam (93)—(101) HaxoZuMM XapaKTepHCTHKH AJs Olpe-
JeJIeHHST KPUBHUBHBL:

M 193 000

~ bhS Ry, 150-212.92 = 0,132
F, 9,05 |
= T T 15001 08T
o E, _ 2100000
Es 25000 ’
H ’
v fa 2.0,26 2120
V= "%n — 1s0.o1  =0.116;
T =4 (1-— ZZO).—-Y’:O,IM;
l l
5 = [F5 (L+T) — . 145 (0,132 F0,116)—2429;
L4+ —oun 1,4 +-"715.0,00087-84
2a’ 6
Y B 57 0,116 + 0,4292
t=h \ =3 1y | =% |l—"3 @ 1650,429) | =
= 16,8 cM.

It onpepenenns kozdpoduuueHTa VPa HAXOLHM DASPYLIAIOMUE MO-
MEHT

Iy h Or £a .
p=0"rFa(0_ QbRanI T
3000-9,05
= 3000-9,05 {21 —- ’ = 465 000 Krem;
( 215022 )
M?m 193 000 03

== R 0 8 “""'0:

Pa=0,540,8 M, 0,540, 465 000

HaxoauM KpuUBU3HY OT AJHTENBHOTO JEHCTBHSA YaCTH CHEIOBOH Ha-
TPY3XKH ¥ COOCTBEHHODO BECa IMJIMUTH

1 193000
o 21-16,8
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v [_______ 0,83 L 0,7 “] _
2 100 000 - 9,05 (0,116 4 0,429) 150-21-21 000-0, 26
= 547 (0,437-107" 4 0,746.107) = 6,47-107°.
[Iporul onpepensem no ¢opmyne (104)

|
[=8 — [2,
P
[To Taba. 29 npua. 5 HaxoAuM, 4TO KOS(GHHIUHEHT

3

S$“__

48

5
f= 2 6,47-107°.5902 = 2,35 cm;

f 2,35 11 ]

. . — g - .

! 590 251 ™| 200

T, @ MeHwHIe AOWyCcTHMoro nporufa, coraacuo Taba. 1| gacTodiero
PyROBOACTBA.

5. Onpeznenenne WIMPUHB PACKPHITHS TPEIUMH

[Iapuny pacKpbITHA TpPELiUH, HOPMAJbHBIX K NPOJNOJBHOR OCH 3Je-
MEHTR, C YYeTOM JUJIMTEALHOI0 JEHCTBUS HArPY3XH onpeledseM IIo
dopmyne (82)

il

3
23 90 (3,5-~100p) V d.

Eq

ap =k Cy N

Haxoaam uanpsxkeHye B pacrapyroh apMmarype OT ROPMATHUBHOIO
MOMBHTA

M 193 000
— — == 1180 2
Faz 9,05 (21 —3) kre/en?,

rae kA==1 ang usrubaeMbx 3JeMeHTOB,
Cx ~— C YUYETOM JJJIUTEJNLHOrO ACHCTBUS HATPY3KH = 2,5;
N — AJAS CTePXKHEBOH apMaTypHl NepHOAuuUecKoro npoduasg — 1;
d — Anamerp nNpoAoabHOA apMaTypsl (MM) — 12;

Oy ==

u -~ 00,0287,
1180 3
= 1.2.5 - —~= 90 (3.5 — 100.0,00287 12 ==
fr > 5100 000 20 (32— 100:0, )V
44
— ———=0,2
10 ,2 MM < 0,4 MM,

T. €. MeHbllle ponyctuMoll {(cM. nm. 1.23 macrosimero PyxkoBoscTBa).
Mpumep 2. avo: AByclOHHas TNpeABapUTENbHO-HANpSXKEeHHAA IIJIH-
Ta apoJeroM 6 M, IWHPHHOH 1,5 M, BHICOTOH 25 CM AJA NOKPHTHA NMpPOH3-
BOACTBEHHOTO 31aHMsI € BHYTPEHHEH BJIaXHOCTbI0 nomenueHua W=609%.
BepxHHi C/IOH NJAHUTHI BBICOTOM 20 cM BBINOJHSETCA H3 rasoberoHa
xaacca A NPOEKTHOM Mapkuw ©0 npodyHocTd 35, oO0beMHOr'0 Beca
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700 xr/m3, HHXBHH cJOH IUIHTHl BBICOTOH 5 CM BBITOJHAETCS H3 TH-
XKeJioro Heroua.

Pabouasgs apmatypa nJAHTBl NDHHHMAaETCHd HK3 BLICOKOIPOYHOH ap-
MaTypHoli InpoBoiokM KJjaacca B-1I gumamerpom 5 mm. CHeroBas Ha-

rpy3Kka Ha IJIHTY cocTaBiseT g¢=200 kr¢/m? (mas VI pakiona). Pac-
YETHBIH NPOJET IJUTH 5,9 M.

1. OmnpepenesHe Harpy3ox M yCHJIWH, AeHCTBYIOWINX HA IIHTY

HopmaTuBHEK 00beMHBIE BeC siueHCTOro GeroHa, paBHBIH 950 Kr/ifd
npuHuMaem no tada. 6 Hacrodamero Pykosoacrsa.

Cobcrennpiit Bec 1 Mm% mauTe 950-0,25=240 krc/m>

Bec sanuBxu HIBOB = 16 xrc¢/m?

Bec pybGepouanoro Kogspa = 20 xrc/m?

Urtoro g. 5 =276 xrc/m?

a) Onpelenenue ycuaui, HAelCTRYIOIMINX HA IJHTY IpH pacuere IO
ePBOMY TIPENeJbHOMY COCTOSTHHIO:
TMOJIHAsT pacyeTHas HaTpyska

g=q" . n, o+ Gey New = 276-1,2 4 250-1,4 =330--350=680 krc/m?,

roe xoa(rpHUHeHTHl MNEPerpy3ku fle.g U Hep INPUHUMAIOTCT B COOTBET-
crBuy ¢ raaBok CHHII no npoexTupoBanuio ¢ y4eToM HArpysoOK ¥ BO3»
NeNCTBHH.

PacyeTHpl# MOMEHT Ha NOTOHHBIH METp

b 2 680-1.5.5.92
M= 272 - - _- 4400 KreM.

8

[lonepeunast cuina

b1  680-1.5-5,0
Q = q2 — . — 3000 .

6) Omnpepenenne yCUJIHH, AEHCTBYIOIIUX Ha IUIHTY IPH pacyere IIo

BTOPOMY NIPEAEJBHOMY COCTOSIHHIO.

cootBereTBHM ¢ n. 1.20 ® rabua. 1 mactosimero PykoBoncTBa,
MJINTBl TOKPBLITHH PACCUMTHIBAIOTCA 110 nporubaM Ha IAJHTEIBHBIE H I10-
CTOAAHHEBIC EHarpyakH.

CoraacHo raaBe CHull no npoekTupoBaHHMIiO C Y4€TOM HArpy3ok H
BO3MEHCTBHE K IIOCTOSIHHBIM HAarpyskaM OTHOCHTCS COOCTBEHHBIM BeC
IJINTBI, & K JAUTeNsHBIM (Ags panona I1I1—VI1) — cHeroBas Harpyska,
yMeHblleHHas Ha 70 xrc/m2,

OnpepnensieM Harpy3kKy U MOMEHT JJis pacuyeTa NporuOoB

Gan =Ge. 5 T (Pey, — 70) =276 4 (250 — 70) = 456 xrc/m?
H MOMEHT JJis pacuera NnporuGon

H b2 456-1,5.5,92
MH = -q"‘*"s — . - == 9970 Krc-M.

2. PacueTHBIE ¥ HOpMATHBHbIE COTIPOTUBJIEHUS

PacueTHble ¥ HOpPMAaTHBHBIE CONPOTHUBJIEHUS AOJXKHB OBLITb Ha3Ha-
YeHbl ¢ VYYeTOM CpenHed yCTAHOBUBINEHCI BJAAXHOCTH TrasoberoHa.
BiaxuocTy rasofeToHa NAHTH, OlpededseMas no tabha. 3 HACTOSIETO
PykoBoacrsa, paBHa 15Y%.
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PacueTHOe 1 HOPMATHBHOE CONPOTHBJEHUS ra300eTOHA NPHHHMAIOTCS
no tabda. 8 u 9 »acrosamero PyKOBOACTBA U YMHOXKAIOTCSA Ha Ko3hduuu-
eHThl YCJOBHH paboOTHl, YYUTHIBAIOIHE BJAXKHOCTb U AJHTEJIBHOCTL AEH-
CTBUS Harpysku (cMm. n. 2.12 Hacroswero Pykosoactea). KosddHuHeHTH
ycJOBHIT paborhl ra3ofeTOHAa NPHHHMAIOTCA B COOTBETCTBHH ¢ Tadn. 10
Hactosero PykosoacTsa.

ConpotuBiaenus Tdaxegoro 6OeroHa wmapxku 300 npuuumaloTess no
taba. 11 u 13 raaet CHull 11-21-75, a xosdrdunuent ycnaosuit pabo-
TBl — 110 Taba. 15.

PacueTHble cONPOTHBICHUN:

a) 1o HepBOMY INpeleJJbHOMY COCTOSHHIO JAJd  syeHcToro 6GeToHa

Ryp = 15-0,85.0,95 = 12,00 krc/cm2;
R,=1,4.0,85-0,95 =1,13 krc/cm?;
0) 1o BTOPOMY NPEAENBHOMY COCTOSHHIO AJAS TAMXKEJIOro 6eToHa
mga=1,1;
Ry, =15-1,1=16,5 xrc/cm?,

PacyetHoe CONDPOTHBJEHME paCcTAHYTOH apMaType Kjaacca B-ll
npuHEUMaercs no taba. 15 macrosiiero PyxosoacTra.

R; = 11 000 xrc/cm?,

PacyeTHOE CONpPOTUBJEHHE cKaTOW apMmaTypul xJacca A-II npruu-
maeTcs mo Tabua. 14 ¢ yueroMm u. 2.24 macrosiniero PyxoBojacTsa

R, o=Mag Ry=1-2700 <3000 krc/cm?,

a pacyeTHOEe COMNPOTUBJIEHWE cKaToi apMarypel — o taba. 16 macros-
iero Pykopopacrsa. CaenoBaTeNbHO, NPHHUMAEM

R, .=2700 krc/cm®.

PacyeTHOe CONDOTUBJIEHHE IIOTMEPEUHOH apMaTrypn 1jasg ©GeToHa
Mapkd 35 npuruMaerca nmo taba. 17 Hacroswerc PyKoBOACTBA

R, .= 520 xrc/cme.

Has rasoferona Mapku 3D Brga A MOAYAL YIOPYTOCTH SIYEHCTONO
Getona npHHHMaercs no Taba. 11 macrosmero PykosoiactBa (Eg==
=25 000 krc/cm?).

Monyne ynpyroctd Ttaxehoro Oetona Mapkd 300, moABeprayToro
aBTOKJaBHOK oO6pabortke, npHEHMaerca wmo Tabua. 18 ruaset CHull
i1-21-75

Eg = 220 000 xrc/cm?.

Moayap yIpPYrocTH apMaTypH npHEuMaercs no T1aba. 19 nactod-

niero PyxoBoacTBa
E,= 2100000 grc/cm?;
a = 2 000 000 xrc/cm3.

3. Omnpepesienne MOTePhb NPENBAPDHTENBHOTO HATPIXKEHHS

[Tpenenbdyl0 BeJHYMHY [PedBaDHTEJIbHOTO HalPSIKEHHd B COOT-
perctBUU ¢ 1. 1.24 raassl CHull 11-21-75 onpenendem ciaenyrIluaM

0OpasoM:
0, = 12000 Krc/cm?;

p=10,05-12 000 = 650 krc/cm?;
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0,8 R, ;; = 13500 xrc/cm2.

CoegoBarenbno, 12 000+-600=12 600 rrc/em®<<18500 rrc/cme.

IloTepu NpeABAapPHTENBLHONO HAMNPSMEHH onpefesasieM mo Tabma. 4
raaBel CHwuII 11-21-75: P P Ta0OJI

nepBble [OTEDH:

a) IpH HaTAXKEHHM HA YIOPbI 3JEKTPOTEPMHISCKUM CIOCOBOM
0,05 0y =0,05-12 000 == 600 krc/cm?;

6) ot nedpopmanuu popm — 300 xre/om?,

Bropbie notepu:

a) or ycapku Oerona mapke 300, nmogBeprHyToro TemioBolt o6pa-
botke, 350 xrefom?,

[TIo tabu. 6 raasw CHull 11-21-75 npunumaem
g
M. —0,75;
Og

6) ot noasydectd OGeroHa (o mo3. 6 Ttaba. 4 raasst  CHull
11-21-75)

[pH

O6n

~ > 0d
00>’

rie a=0,6 aasa Mapku 300; noTepH OT NOA3IYUYECTH ONpEemesieM o Cle-
Aymoumen popmyne:

500 a + 1000 b ( Ozﬂﬁ—-a)=500-0,6+ 1000.1,5 (0,75 —0,6) =

0
= D25 Krc/cm2.

OnpenenseM cyMMapHble [OTEPH INPEABAPHTENLHOTO HANDAKEHUS
600 4 300 - 350 - 525 = 1775 Krc/cMm2,

Takum o0OpasoM, npenBapHTeJILHOE HANpAXKEHHe apMaTyphel ¢ yue-

TOM [IOTEPh
0o = 12000 — 1775 = 10 225 krc/cm?.

4. Pacyer npoYHOCTH N0 HOPMAJbHBIM CEUEHHAM
B cootBerctBUH ¢ n. 3.11 mHacrosaulero PyKoBoAcCTBa pacyeT INpou-

HOCTH [IBYCNOHHBIX 3JEMEHTOB IpOH3BOAUTCHE 0e3 ydera [POYHOCTH
TS KeJore HetoHa.

Paboyas BpICOTa ceUEHHS
hg =h—a=25—2,6=22,5 cm.

OnpenensieM TPAHUUHYIO BHICOTY CXKaTOH 30HH OeroHa HNAf HaH-
HOr'0 KJacca apMaTyphsl no dopmyae (21):

0,73
ER = | Ga (1 0,73_)=
T 4000 1,1
0,73
== — = 0,52,
|, 1000400010 225 (70,73
4000 1,1



ITo 1a6n. 28 npun. 6 onpenensem Ay==0,385 u y,==0,74, KoTopsle
COOTBETCTBYIOT &pp=10,52.

Omnpenensiem xoa(pduunesr Ao

M 440 000

— e = — — 0,385.
A b h2 Ry 150.92,50.12  »48>0,385

Ilockoibky Ay Gonvwe 0,385, B maurte RoMKHA OHITh yCTAHOBJEHA
cxarasi apMaTypa.

OnpejensieM MOMEHT, BOCHDHHHMAEMBIlI DacTIHYTOR apMaTypol ¥
0ETOHOM C3KaTOH 30HHI,

My = Ay bh§ Ryp = 0,385.150-22,52.12 = 350 000 xrem.

Ilnomans ceyeHHss OCHOBHOR DaCTAHYTOH apMaTYDPH

g M ___ 8000
817 o by Ra 0,74.92,5.11000 70 M

HononusureJbHBIH MOMEHT

AM=M-—-M; =440 000 — 350 000 == 90 000 xrcm.

JlobaBouHas mJaomAanbL CeUeHHS PACTAHYTOH apMaTyphi

AM 90 000
A Fy= — o= —— ={},42 cMm?.
*= Ry (Bg—a’) 11000 (22,5 —3) =M
O6was naomanb CeYeHU PACTAHYTOH apMaTyphi

FB=F31+AFazl,95+0,42=2,37 CME-

Ilpunumaem 845 F,=2,51 cm2
OnpegensieM MJIOWAJb CEYCHUS CXKATOH apMaTyDH

AM 90 000

Fa. e =R (hy—a’) = 2700 (32,5 —3) — 1,75 em.

JdHamerp c:xKaTOH apMaTyphl, BBOAUMOH B pacueT, AoJKeH OblTh HE
menee 6 MM (cM. o 5.14 Hacroauero PykoBomctBa).

[IpunumaeM cxkaryio apMmatypy 66 Fa.c=1,70 cm2.
b. Pacuet nedopmauui

s peluncaenus nporufa NAHTHL HEOOXOAMMO ONpeNeNHThL Hanpsaxe-
HHA B CJ0e TSKeJNOro GeTOHA OT Ilepefdayyd HA Hero YCHJH#A B npelBa-
PUTEJbHO-HATIPSIDKEHHOH apMaType ¢ Y4YeToM II0TeDb NPEeABAPHTEILHOIO
HANPAXEHHUS OT ycalKH H noasyuect OeToHa.

B coorBercTBUH ¢ 0. 3.11 macrosiniero PyKoBoAcrBa npH pacueTe
pedopMauuii  ABYCJAOMHBIX INpefBapHTeJbHO-HANPSKEHHHX 9JIeMEHTOB
IIPOYHOCTh TSXeNoro OeTOHAa NpPUHMMAeTCAd pPAaBHON IIPOEKTHOH Mapke
10 NPOYHOCTH, 4 cedeHHe AOCMKHO ObiThb NOPUBEACHO K OXHOMY BHAY
6etona, Jdas pacyera pedopMmauuil NPHUBORHM ceueHHe K TAXKeaomy Oe-
TOHY, TAK K&K NpeiBAapHUTEJbHOE HaupskeHHe apMaTypH mepelaercd Ha
HEY Q.
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OnpenensieM TeOMETDHYECKHE XADAaKTEPHCTHKH CEUeHHS, IPUBEICH-
HOTO K TAXKeJaoMy OeToHy:

E, 25000

==~ == = 0,113
=T, T 220000
E, 2 000 000
— == — 9 10'
= g 220000 '

E, . 2100000
M= "TFg = 230000 — %

IpuBeneHHass NIoOWAlb

F, _=20-150-0,113 +5-150 + 2,51.9,10 4 1,7.9,55 = 1126 cm?.

*

CTaTHUeCKUH MOMEHT NDUBEJEHHOIO CEUeHHT OTHOCHTEJIBLHO HHIKHEH
rpary pebpa

S¢ =20-150-15-0,113 +5-150-2,5 + 231 .2,5-9,1 4
+1,7-9,55.22 = 7286 cm3.

d}:%:g}; |
B Y/ *
bi— )t 4% %f
g fﬂf:z}a |
- Fg
.
: E’D# |
fa ™ Puc. 17. I'padux 3Haveuu#ti xkoaddn-
25 | UMEHTa { IAJH BHIYHUCICHHYS NPHBEACH-~
M /-"_02 HOF0O MOMEHTA HHEpIHH an H pac-
FEG" yeta KECTKOCTH U3THOaeMBIX 3Sle-
MEHTOBR MNPSAMOYI'OJLHOro ce4YyeéHHs NPH
J ;
z \Fa:g
’ o Eg
v §h £g
18]
]

02 04 05 08 1 14

Q0



Paccrosinne uentpa TsikecTd nppuBeSeHHOr0 CoUeHHSI OT HUKHell
rpanH

S6. 7286
= = — =0 :
e =5 T ge T Ot M
MOMCHT HHEPIHK NPHUBEJEHROTO ceuenns (puc. 17 u 18)
150.203 . 53
Jo = [ T -+ 150-20 (15——6,4)2] 0,113 4 15;)25 {

3,14.0,5
1- 1505 (6,4—-—-2,5)2-1—[8 o+ 2,51 (6,4-—2,5)2] X
3,14.0,6°
X 9,1 + [6 — T+ LT (25-—3——6,4)2]9,55-:53315 cM8.

MomeHT CONpOTHBJACHHS IDHBEAEHHOTO CEUEHHS H paccTOfHHe IO
SIADOBOH Touky 1o dopmynam (78) u (71):

A
J o
| d}-g-ﬂ,?
7
5,5 z.—z%
&
33 et
1 F'-
3 Ii
Puc. 18, Tpaduk suaueHul xosddn-
BHedTa [ AJs BBIMHCACHHUS TDPHBEIEH- f};
HOTO MOMEHTA HHEPHHH ‘fnp H pac- 9s5|__ },-?:0.\
YeTa XKEecTKOCTH W3rHbaeMpIX sjge- N
MEHTOR NPAMOYIOJILHOIO CEeYeHUS NPM
61={];2 -
y N A
51— -
] ‘ f
y £ fa-p7
, fa
F‘
. 4B |
G L
0,51 — !
]
g _ .
7,2 4,4 0.6 4,8 S A4
a;
J 53 315
W, = —1— — — 8300 cm3:
- — CM
Yu. v 6,4 ’

9]



W, 8300
= 0,8 5 = — _
b Four, — 1126 120 M

MoMeHT CcOnpOTHBJIEHHA NPHBEJEHHOrO CEYeHHS c Y4eTOM Heyupy-
rux pedopmanuk HaxoauMm mo tadba. 30 npua. 6.

IlpuBeneHHass WIHPHHA CXKATOH 30HBI:

bop = b1y == 150.0,113 = 17 om;

by 150

bap = = 8,8 > 2;
_hn 2

r T Tom = (0,2 =20,2

Chef0oBaTeIbHO, XKOY(POUUHCHT Y B COOTBETCTBUY ¢ mo3. 3 taba. 30
npui. 6 paseu 1,75.
{Io dopmyne (77) onpemensiem Wy

Wr =1y W,=1,75-8300 = 12 800 cwm8.

Onpepensiem ycunde Ny 0T HEHCTBUS NPeABAPUTEILHOTO 00X aTHS
Ha YPOBHE LEHTPA TAXKECTH CEUEHHA HATIPSIraeMoH apMaTyphl C YUYETOM
BCEX IOTEPh

No=Fy 0,=2,51-10225 = 24700 xrc/cm?;
€ =Y, ,—2=06,4—2,5=3,9 cum.

OnpejensieM MOMEHT TpemigHooOpasoBanusg no ¢opmyie (66):
Marp = Wsp Rj, 1 + M = 12800-1,65 124700 (3,9 4-7,565)=

= 493 000 krc-m = 4930 xrc-m > 2970 krc-M,

T. €. Oporu8 onpenensiercss sl CTafud paGOTH NJUTH 0€3 TPl UH.
OmnpefensieM KpHBH3HY no dopmyne (88) mpu BAAXKHOCTH OKpYKa-
oilelt cpeap! Bhile 409% (cm. taba. 21) macrosuiero PyKoBOACTBA):

1 Mc 297 000-2

- = - = =6-1072 .
01 kRa Eg I 0,85-220 000-53 315
OnpenessieM XpHBH3HY OT Buiruba:
__1 __ NU 309 _ 24700‘3,9'2 ;1’9.10__5 .

0p by Es Jo  0,85.220000-53 315

Kpupusna sjeMenTa ¢ yueToM Buirpba

i 1 1
. _ —6-107°— 1,9.107° = 4,1.107% .
P P1 Pn

IIporn® mjauTH OT AJUTENBHOrO AEHCTBUS HArPY3KH:

5 1 5. 590
f= — 2 — = - — — 0,88 cM;
p

48 48-21 000
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f 0,88 1< 1]
! 590 670 200 |

CnenoBaTenpHO, NJAHTA HMMeeT MONYCTHMYIO 110 HOpMaM AedopMa-
THBHOCTb.

7. PacueT npOYHOCTH 110 HAKJAOHHBLIM CEUEHHIM
a) Ha monepeuynyio cuay.

Yeaosus (40) n (41) mpomepsieM KakK IJisl OZHOPOAHOrO SIYEHCTO-
OeTOHHOI'O CEeUeHHUT:

Q < 0,35 Ryp bhy = 0,35-12.150-22,5 = 14 130 xrc > 3000 xre.

Takum obpasom, ycaosue (40) cobmogaercs
Q "<\ k]_ Rp bho L
KosdpduurenT £ ysejauynBaeTcs HAS CIVIOWIHBIX NJOCKHX IJIAT HAa

256%, T. e. npuruMaeTrca paBHbiM 0,75.
Iposepsiem ycaosne (41) ¢ yderom ¢aosa TAXKeNoro OeToHA:

0,75-11-150-2,5+40,75-1,13-150-20 = 3100 +4- 2500 =
-+ 5600 krc > 3000 xrc.

CioegoBatesbHo, yciaoBue (41) cobaopaerca, U nonepeuHas apma-

Typa YCTAaHABAUBAETCH MO KOHCTPYKTHUBHBLIM COOOpPaIKEHHAM.
6) Ha mowmenr.

Has npenpaputebHO-HANPSXEHHbIX ABYCAOHHBIX 3JEMEHTOB Npo-

BEPACTCA NPOYHOCThL KOCHIX CEUEHHH Ha CABMI IJIOTHOro XeJje300eToH-
HOTO CJI0S1 OTHOCHUTENBHO Chos sueucToro HeToHa.

Paccrosinne [0 nepBofl XocOH TpemHHBI HaxOZuM mo dopmydae (51):

Mrp 493 000
Q= "0 = 3000 = 165 cM.

Paccrosnne axp-+Cy He xomxuo npesbiuaTts !y [p ¢ Tem, wToOh
MOMEHT BHEIUHHKX CHJ He Obla H0Jee MaAaKCUMAJBHOrO MOMEHTA

q 2
M = g
i 590
Clel0BaTeNIbHO, NIPHHUMAEM Q4= 1 lg = - i 147 cMm.

OnpepensieM ycHaHe Na OT MOMEHTA, BBI3LIBAIOIIErO CABHI KeJe-
300€TOHHOIO CJIO;

M 440 000
N q = - - )

hy—a’ 22,5 —3

[To dopmyne (54) onpepessemM CONPOTHBJEHUE CJOA TAXKENOro 6e-
TOHA CABUTY 3a CYET CLUEIVICHUA MEXAY CAOSMHU:

Napy=ay b Ry = 147,5-150.1,13 == 25000 xrec > 22 000 xre.

- = 922 000 krc.

CaepoBaTeNbHO, NPOUYHOCTL HA CABUr clioes olecrieyuBaeTcst cHJa-
MH CUeIlJIEHHSI MEeXAY HHMMU.
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nPHJ/JI0KEHHE 6

TABJIULIBI OJId PACUETA JKEJIESOBETOHHDLIX 2/IEMEHTOB
Tabauma 23

KoaduuuenTs! mpis pacuera 3JeMEHTOB KejNe300eTOHHBIX
KOHCTPYKIUYN UPSIMOYTOALHOrO CeUCHUA

: Vo A, & Vo A,
0,01 0,995 0,01 0,31 0,845 0,262
0.02 0,99 0,02 0.32 0.84 0,269
0,03 0,985 0,03 0,33 0,835 0,275
0,04 0,980 0,039 0,34 0,83 0. 9282
0.05 0,975 0,048 0,35 0,825 0 289
0,06 0,97 (0,058 0,36 0,82 0,295
0,07 0. 965 0.067 0,37 0.815 0 301
0,08 0,96 0,077 0,38 0,81 0,309
0,09 0,955 0,085 0,39 0,305 0,314
01 0,95 0,095 0,4 0,8 0.32
0,11 0,945 0,104 0,41 0 795 0,326
0.12 0.94 0,113 0,42 0,79 0 332
0,13 0,935 0,121 0,43 0,785 0,337
0,14 0,93 0,13 0,44 0,78 0,343
0,15 0,925 0,139 0,45 0,775 0,349
0,16 0,92 0,147 0,46 0,77 0,354
0,17 0,915 0,195 0,47 0,765 0,359
0,18 0,91 0,164 0,48 0,76 0,365
0,19 0,905 0,172 0,49 0,755 0,37
0,2 0,9 0,18 0,5 0,75 0,375
0 91 0,895 0,188 051 0,745 0,38
0’22 0,89 0,196 0,52 0,74 0,385
0.23 0,885 0,203 0,53 0,735 0,39
0 : 24 0,88 0,211 0,54 073 0,394
0,25 0,875 0,219 0,55 0,725 0,399

0,226 0,56 0,72 0,40
g ’ g? 8 ’ 225 3,234 0,57 0,715 0 :402
0’28 0,86 0,241 0,58 0,71 0,412
0,29 0,855 0,248 0,59 0,705 0,416
0:3 0:85 0,255 0,6 0,,7 0 ,42

v _ RaFatRaFa—RacFy .~ M—RucFy(hy—a)
Ao Rup b.ho a Rap b K2
Ay =§& (10,5 ¢£).

.
’

s =
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g6

3nauenue kKoapunuenta s AJs onpeaeacHas nporuda
XKeJjie300eTOHHBIX 3JEMEHTOB

Tadbnauia 29

CxeMpbl 3arpy:KeHUsI KQHCOJLHON
OaJKu

Kosdhdunuenr s

CxeMbl 3arpyXeHud csoOCIHO
oneprtoit 6anku

KosdhdpunerT S

} 1 2 3 4
Z! 1 1 D
i 4
gTHH:HHIg p FJ ‘ZU-UII "
A 1 &P ) 1
t 3 l__m | ﬂ,ﬂl 12
P | 7 p g | a2
, (L2 o
> T 6 1t s 6

SANANANNNT G
=
i
..Gt*g &3
Y
=

42 (3—a) -3k

12(2a -+ k)

| 16a(3—4a®) +5%
(8a - &) 48
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I1podosscerue Taba. 29

CxeMLbl 3arpyxeHHd KOHCOJLHOM CxeMEul 3arpyxeHus CBoOOAHO
pyﬁaﬂm Koaddhunuent s Onepp%ﬁ 6alIKH Kospdunuenr s
1 2 3 4

8+4a?(3—a)+ 3%
12(242a+ k)

8-+ 16a (3 44 a%) 4 5k
(2-+8a-+4R) 48

o
=t
il
i
I=
o,

!
A T e
I

NSNS
)
o,
ht_
1
>

L ™

|
W
|
|
|

a2 (3—a)+ 2 P PP 14 2a(3—4a?)

¥ |
H” 5 (1 4+ a) u[: 12 (1 + 4 a)
A al 'aazj'z 05{;1 |
g‘ 7 7 4’ ——

§ 13k B i 8+ 5k

! f_zz.-:}{
3 | 12 (2 + k) Wﬂ 25t} P (2 1-k) 48




L6

3HaueHuA KoohQunnenta vV AXS onpeAeNeHAS MOMEHTA

conpoTupieHRE ceueHun Wp—=yW,

i

Tadoauma 30

rlf . | Cewernns [Kﬂadjd?? ARCHT dopMa HONEPEYHOro CEeIYeHHSH
— i — - — ) —
| 2 3 ‘
| |
1 |IIpamoyroasuoe 1,75 a) 7 B
j =
| | 7z
L
| y
2 |TaBpoBoe ¢ NOJKOH, PacnoJIOXKEHHOR B CKATOA 30He 1,75 6) ‘:ée‘I:T 1
| % =
m g |
3 Taspo%oe C TOJKO# (yIIUPEHHEM), pacnomme;moﬁ B PacTAHYTOH 30HE:
1Py bn << 2 HE3aBHCHMO OT OTHOUIECHHS hn - | L75 ») h’(\ /%'
| b b |
bn > 9 iy < 0,2 1,5 :;5(
b H— , R
i
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IIpodonrscerue Taba. 80

Ceuenns KDS(de\T;IHHEH PopMa NOMEPEUHOrO CeYeHHS
2 o 3 4 -
JIByTaBpoBoe cUMMeETpHUHOE (KOpoOUYaTOE): 5
On ‘n < 2 OTHOLIL d: - ! r*ﬁ*
a) TNpH P & 2 HE33aBHCHMO OT OT eHU S PR 175 r) T
- b o
A s zza_ L
| G|
b’ bn 5 :
0) npu 2 < PR . b HEe3aBHCUMO OT OTHOMNIEHUS 1, b = b“.
h A _hn=hﬂ
A h
| be'I bI’I hFH hH
— - 6 — - 0,2
B) IIpH ) P Ho h }.-— 1,5
bl" hl"
)ompr 6 < P —=_tn 5y fn o M g9 1 95
b b h h - 1) Y
, e I
b h h S
1) NpH — 2 = ba > ]o H I L < 0,1 1,1 i .
b b h i é“f
| ’n U
[ ByTaBpoBOe HECHMMETPHUHOE, VAOBJIECTBOPSIIONICE YCAOBKHIO ; < 3: |




66

bn hH

IIpH ; < 2 He3aBUCUMO OT OTHOIIEHHSA .
bn hn
npn 2 < : <. 6 HEe3aBHUCHMO OT OTHOIIEHUH P
bl’l hI'I
IpH > 6 " > 0,1
T h
JABYTaBpOBOE, HECUMMETDPHYHOE, VAOBAETBOPAIOUICE YCAOBHIO
bl
3< <8
’ b
by h
TpH , << 4 He3aBHUCHUMO OT OTHOULIEHHS —— 2 -
h
by A
IpH 4 0,2
p y T HT, =0,
b M
pu - 4 u 0,2
pu — ™ > P <0,
I BYTaBpOBOe, HECUMMETDUYHOE, VA OBJETBOPAIOILEE VCAOBRIO
b!’
bH > 8:
m_ 0.3
npy - g ,
p P >
il
IpH P < 0,3

1,75

1,5

1,9

1,5
1,0

14525

1,6

1,25




001

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

0,14
0,19
0,25
0,32
0,39
0,48
0,57
0,77
1,01
1,97
1,57
2,26
3,08
4. 02
5,00
6,28

Nnomaab nonepevdHnIXx CEYSHUN U BEC CTEPXKHEH APMATYPHE

[Maowans MOMNepeyEoro CedeHud, cMZ, NpH gHCHE cTepxXHelk

0,21
0,29
0,38
0,48
0,59
0,71
0,85
1,15
1,51
1,91
2,36
3,39
4,62
6,03
7,63
9,41

]

0,28
0,38
0,5

Q64j
0,79
0,96 |
1,13 :
1,54
2,01
2,54
3 14
4 52
6,15
8,04
13,18
12,56

0,35
0,48
0,63
0,8
0,98
1,19
1,42
1,92
2,51
3,18
3,93
5,65
7,59
10,05
12,72
15,71

|

|

0,42
0,58
0,76
0,95
1,18
1,43
1,7
2,31
3,02
3,82
4,71
6,79
9,23
12,06
15,27
18,25

0,49
0,67
0,88
1,11
1,37
1,66
1,98
2,69
3,59
4,45
5,5
7,92
10,77
14,07
17,81
21,99

—

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

Tabauuma 31

0,64
0,86
1,13
1,43
1,77
2,14
2,05
3,46
4,53
5,72
7,07
10,18
13,85
18,1
22,9
238,28

0,71
0,96
1,26
1,59
1,96
2,38
2,83
3,85
5,03
6,36
7,85

11,31

15,39

20,11

95,45

31,49

Bec 1 M,

Kr

il

0,055
0,075
0,098
0,125
0,154
0,178
0,222
0,302
0,395
0,499
0,717
0,888
1,208
1,578
1,998
2,466




IHPHJTOKEHHE 7

OCHOBHDbIE BYKBEHHBIE ObO3HAYUYEHHNYA

YCUJIHS OT BHEIUHUX HArpy30K M BO3AEHCTBHS B [ONEPEUHOM CEYEHHH
3JIEMEHTa:

M — wusrnBaromuit MOMENT,
N — npononpHasa cuja;

(Q — monepeuHas cuja.
XapaKTepUCTHKY IMPeABAPHUTEJLHO-HATIPSIJKEHHOTO 3JIeMeHTA:

Ny — ycunue npeaBapHTeNbHOrO 00XKaTHUs, onpelenseMmoe mo dhopMmy-
ne (9) ramaBw CHull II-21-75 ¢ yueroM noreps npenBapHTeNb-
HOTO HANpPSAMeEeHHd B apMaTrype COOTBETCTBYIOUIMX paccMaTpu-
BaeMol cTannu paboTel 3MeMeHTa;

Go — NMpeABapPUTEJLHOE HANPSIXKEHHe COOTBETCTBEHHO B HANpAracMou
apmatype A no of:xartug 6erona {(mpM HATAKEHUM aDMATYPH Ha
yIopkei), Aub0 B MOMEHT CHMXeHUS BEJUUYHHHE NpedBapHTeJbHOro
HAaapsKeHust B OeToHe N0 HYJasT NOA  BO3ASHCTBHEM  BHEIUHMX
dhakTHYeCKUX HJAM VCJIOBHBIX CHJI, ONpene/seMoe COrjlacHO YKa-
sagusm nn. 1.24 u 1.29 raasm CHull 1I-21-76 ¢ yuerom moTeps
NPeNBAPUTENBLHOTO HANPSAXKeHHS B apMmMarype, COOTBETCTBEHHO
cTaauu paboThl 3JeMeHTa;

06 g — CHHMAKILNEe HANpPsAXKeHHd B OeTOHe B CTaJUHM APelABapUTEJbHOTO
obxKaTusa, onpexenseMmeie cornacuo nmn 1.29 u 1.30 rnapsr CHull
[1-21-75 ¢ yweToM NOTepL NPeABAPHUTENBHOIO HaNPAXKEHUA B ap-
MAaType, COOTBETCTBYIOWMHX cTaAnu paboThl 3JEMeHTa;

My — KO3 GOHIUEHT TOUHOCTH HATAXKEHHMS apMaTyphl, OIpelesseMbiy
corsiacHo ykasaunusiM 1. 1.28 rmapwt CHull 11-21-75.

XapakTepHCTHKY MaTepHasloB

Ruop ¥ Rgpir — pacueTHHie CONPOTHBJEeHHS 6eToHAa OCEBOMY CiKATHIO

COOTBETCTBEHHO [JI NpEJAeJbHBIX COCTOSHHU IepBOH

U BTOPOH TI'p Yy,

Ry 0 Rpir — pacueTHHe CONpPOTHBJEHHA OeTOHa OCEBOMY pacTfxe-

HUI0 COOTBETCTBEHHO MAJS NpeAENBHHIX COCTOAHHMH lep-

BOH H BTOPOH TPy,

Rcm — pacyeTHOe COMPOTHBJeHHE OGeToHa CMATHIO, ONpemessie-

Moe no bopmyne (77);

R, — nmepemaTouHas NPOYHOCTH OeTOHA, Ha3HAyaeMas B COOT-

BETCTBHH ¢ yKasaHuaMmu n. 2.6 romaset CHull I11-21-75;

R.n — pacuertHoe cONMpOTHBJCHHE OeTOHa Ha CLEIVIEHHe C ap-

MATYPOH;

Ra -— pacueTHOEe CONPOTHBJICHHE AaAPMATYPHl DaCTANXEHHIO AJNd

NpeAeNbHEX COCTOAHWH TIePBOH TPYIIIHI:

a) TNpOIOJIBHOH,

0) momepewyHoM ~—- IIPU pacyeTe CEYEHHH, HAKJIOHHBIX K
NPONOJNILHOW OCH 3JleMeHTa, Ha JAEHCTBHe M3rubalonie-
ro MOMEHTA;

Ra x — pacueTHoe CONPOTHBJIEHHE IONESPEYHON apMaTypH pac-

TAXKEHUI XIS npefedbHBIX COCTOSHUA NepBOfl TPYINILI

IPH pAacyeTe CeyeHHH, HaAKJOHHLIX K IHPOIAOJIBPHOH OCH

3JIeMeHTa, Ha JEACTBHe IIOTIEPEUHOR CHJIMI;
Ra.c — pacueTHOEe CONUPOTHBJEHHE CXATHIO A NpelelbHBIX
COCTOSIMHH NepBOH I'pYIIILI;
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Rarr = pacuetnoe conpoTHBIenme apMaTypel PacTAXKEHHUIO I
IPENCTBHEIX COCTOSTHHH BTOPOM I'DYTINHL;

E's — HaWaNbHLIE MOAYJL YNpPYyrocTH GeToma MPH CXKATHU H
PaCTSAKEeHHHU,

Ea — MOLYJIB YIIPYTOCTH apMaTypHl;

fil — OTHOLICHHE COOTBETCTBYIOMIMX MOAYJIEH VIPYLOCTH ap-
MaTypul £, u Gerona Eg.

XapaKTeDHCTHKH INOJIOXKEHHS NPOLOJBHON apMaTypel B IIONEPEYHOM
CEYEHHH 3JIeMeHTa

A," IpONCJBHASL apMAaTyPa, B PACTAHYTON 30He:

A’ — TponcJIbHAS apMaTypa B CXKATON 30HE COUCHMUS.

['eomMeTpuyeckye XapaKTepucTUKy

b — IUMPHHA TIPSIMOYTOJLHOTO CEUCHHUS: igpuHga pebpa Tas-
POBOTC ¥ ABYTABPOBOrO CEUSHUMH:

bu M b — WHpHHA TOMKM TABPOBOrO M ABYTaBPOBOTO CEUECHHE CO-

OTBETCTBEHHO B PaCTAHYTOIl M C3KaToH 30He:

I — BHICOTa TNPSIMOYTONBHOIO, TaBPOBOTNO M JIBYTABPOBOLO
CEUeHMNN;

»
fn ® Ml — BHICOTa TNOJNKH TAaBPOBOTO M ABYTABPOBOTO CEUEHHH CO-

_ OTBETCTBEHHO B PaCTAHYTON M CXKATOH 30HE;
@ H @ — pacCTOfiHHEe OT pPAaBHOAEHCTBYIONIEH YCHJIHH COOTBETCT-

BeHHO B apmarype A u A" po Oauxkaime#d rpasu ce-
YeHHS ;

r
ho v hy — pabouass BBICOTA ceueHHs, paBHAA COOTBETCTBEHHO
h—auh—2a;
X — BBICOTA CXAaTOd 30HBI;

£ — OTHOCHTEeNbHAsl BhICOTA CXKaToH 30HH OeToHa, pas-

X
Hag — %

ho

L — DPacCTOsIHHe MEXJY XOMYTaMH 10 IJHHE 3JIeMEeHTa;

Up — PACCTOSIHHE MeXAY INJIOCKOCTSMH OTOTHYTBHIX CTEPIK-
HeH M0 HOPMAaJH K HHM;

€0 — SKCHEHTPUIUTET TNPOAOJbHOH CHABI N  OTHOCHTENBLHO
LHEHTPA TAXKECTH TNPUBENEHHOTO CEUYEHMS, ONpeeJisieM bl
B COOTBEICTBHN € yKa3aHuaMu n. 1.22 macrosgiuero
PykoBoacTia;

€ou — DKCIEHTPUIITET YCHIHI TIPEABAPHUTENLHOTO O6KATHS

Ng OTHOCHTENIBHO LEHTpa THAMKECTH TPHBEIEHHOIO Cce-

YeHus, ONpelesgeMbli B COOTBETCTBHH C YKasaHUAMH

M. 1.2Y HacTOsIEro FYKOBOACTBA;

SKCHEHTPHIUTET PaBHOACHCTBYIOEH NPOROJBLHOM CHJIHI

N u vycuaua upeasapuresbHoro obxartus Ng OTHOCH-

TeJIbHO HLEHTPa TAXEeCTH NPUBECHEHHOI'O CEUEHUd,;

e 1 e — paccTosSHMe OT TOUKH IIPHJIOKEHHI NpPeNeJbHOH cHiant N
10 DABHONEHCTBYIOUWEH YCUJIHH; COOTBETCTBEHHO B ap-
matype A n A

o U Caw — PACCTOSIHHE COOTBETCTBEHHO OT TOYKH IPHIOKECHHA
npofoAbHOi cuibl N ¥ yCwsaus npeaBapUTebHOTO 00-
watusl Ny A0 ILEHTpa TAMECTH IVIOMAAM CEeYeHHA ap-

. Matyphu A;
[ — TIpOJIeT 2JIEeMEeHTa,

€a ¢
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lo — pacuetHas MUIHHA 3JIEMEHTA, NOABEPraloierocss HAeHcT-
BHIO CXKHUMAIOILLEH NPOLOJNBHON CHJIBI;

I'— pajuyCc HWHEpPUHH NONEPEYHOrO CEUYCHHS 3JeMeHTa OTHO-
CHTe/bHO IIEHTPA TSKECTH CeYeHHUS:

d — HOMHMHAJLHBIA JUaMeTD apMaTYPHHIX CTepKHel:
Fa u F, —miowans ceyeHHd HeHANPATaeMof M HalpAraeMoi ap-

MaTypel COOTBeTCTBeHHO A u A’ @§pH  onpelejenun
YCH/HA mpeABapuTedbHOro ofxKartus Ny, miIouajgs ce-
J€HNA HEHAlPAraeMOH 4aCTH apMaTyphl COOTBETCTBEHHO
An A

Fg — IIOMAAb ceyeHHs HATPAraeMO apMaTyphl;

x — IWIOa[Ab CEYEHHS XOMYTOB, pAaclOJOXKEHHBIX B OJHOI,

HOpDMaJbHOH K IPOIOJBHOH OCH 3JeMeHTa ILIOCKOCTH,
Nepecexalonierd HAKJIOHHOE CeueHHe;

Fo— milomaip ceueHus OTOIHYTBIX CTEDKHeH, PacIoJOKeH-
HbIX B OIHOH, HaKIIOHHOM K MNPOAOJBHOH OCH 3JeMeHTa

MJIOCKOCTH, II€PECCKAIOLIEH HAKJIQHHOE CEYEHHeE,
[x — IJOLIaAb ceYeHHsl CTEPIKHS XOMYTa;

fa — MIOWRAL CEYEHHSI CTEPXKHA IPOLOJIBHOM apMaTyphl;

W — KO9((UUUEHT apMUPOBAHUSA, ONpeAeasseMblii Kak OTHO-
lIcHUE IVIOWaLH CeueHMs apMmaTypel A K INIOIAAH Io-
IepEUHOro ceueHuss aneMeHTa bhy 6e3 ydera cxKaTblX H.
PacTAHYTHIX MOJIOK;

F — mmomajsp Bcero 0eToHa B MONEPEYHOM CEUEHHH,
Fe —nyomagp ceyeHus cKaTod 30Hb GeTOHA:

Fo.p — miromaZp ceyeHHss PacTAHYTOH 30Hb GeTOHA:
Fg — myiowafib NPHBEAEHHOIO CEYEHHs 3JeMeHTa, onpeiese-
Masi B COOTBETCTBHH € VKas3aHUAMH n. 4.4 HAacTOsLIErO
PykoBoncTBa;
Fem — nuiomanp cMatug 6eToHa;
S6 o B Sp — CTaTHUECKHEe MOMEHTH NJoLafed CeueHHSI COOTBETCT-

BEHHO CXAaTOH H pPAacTAHYTOH 30HB OeTOHA OTHOCHTEJb-
HO HYJIeBOH JIMHHH;

!
Sao H S, j— CTAaTHYECKHE MOMEHTHl IIOLIaflell CEeYeHHS COOTBETCT-

BeHHO apmaTryppl A u A’ OTHOCHTEJBHO HYJEBOH JIH-
HHH;

J ~— MOMEHT HHEPUHH CeYeHHs OeTOHA OTHOCHUTENBHO LEHTpA
TAXKECTH CEUYEeHHUs dJIeMEHTa;

Ju — MOMEHT HHEDUHH IPHBEAECHHOI'0 CEUYCHHA 3/1eMEHTa OT-
HOCHTEJIbHC €ro LEHTpPA THAKEeCTH, onpelienseMbld B CO-
OTBETCTBUH C YyKasaHuaMuy 1. 4.5 Hacroauwero Pyxo-
BOACTBA,;

Ja — MOMEHT HHEpUHH I/OLIAJH CEYEeHHS apMaTypbl OTHO-
CHTEJbHO LEHTpa TAMECTH CEUCHHsA 2JeMeHTa;

/60 — MOMEHT HHEPLUKH IJOLIaJH CEeUeHHHA CXKATOH 30HH Oe-
TOHA OTHOCHTEJBLHO HYJ/IEBOH JIHHHH,

’
Jao ¥ J_ g— MOMEHTH HHePUHMH IJIOIIAZEH CEYeHHs] COOTBETCTBEHHO

apMatypst A 1 A’ OTHOCHTEJbHO HYJEBOH JHHHUN,

Wo — MOMEHT CONPOTHBJCHHS NPHBEJEHHOIO CEHeHHA 3JeMeH-
Ta VI KpadHero pacrsHyTOro BOJIOKHA, ONpelednsieMbii
KaK AJg yOPYroro MarepHaja ¢ yuyeToM yKasaHHH I, 4
H 5 Hacrosiero PyKOBOLCTBA. 103
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