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1 O6aacTb NnpuMeHeHHSs

Hacrosmee weroauueckoe IlocoOue pacmpocTpaHseTcss Ha INPOCKTHPOBAHHE
JKENEe300€TOHHBIX ~ OPEABAPUTENBHO  HANPSDKEHHBIX ~ MOHONUTHBIX — KOHCTPYKIUH
HEPEKPHITHH € HATSHKCHUEM apMarypel Ha OETOH B 3[aHMSAX KWJIOTO H IPasKIAHCKOro
HasHauenus. B [locoOum npuBeAeHbl YKa3aHus MO pacdyery U KOHCTPYHPOBAHHIO
0aJOUHBIX HIIEMEHTOB U 3JIEMEHTOB IUIUT NEPEKPLITUIA, KOTOPHIC BBIIOIHAIOT U3 TKEIOTO
0cTOHa C HaTsHDKEHWEM KaHATHOM apMaTypbl Ha O€TOH B MOCTPOEYHBIX YCIIOBUSX.
IIpuMeHsieMass KaHAaTHast apMarypa B TAKMX KOHCTPYKIUSX HE HMMEET CLECIUICHUS C
OGETOHOM.

ITocobme cocrapneno B pazeutHe nonokenuit CII  63.13330.2012 wu
PAcMpoCTpaHsAeTCs Ha MPOCKTUPOBAHKME SKENE300€ TOHHBIX NPEIBAPUTENBHO HANPSHKECHHBIX
MOHOIIUTHBIX KOHCTPYKLUMI TNEPEKPBITHH C HATsHKeHHEM apMarypel Ha  OeToH,
OKCIUTyaTUPYEMBIX B KIMMaTW4eCKHUX YCIOBHAX Poccun (IIpH  CHCTEMaTHYECKOM
Bo3jciictBuM Temneparyp He Boime 50°C u He Hwke MuHyc 70°C), B cpenme ¢
HEarpeCCUBHOM CTEMEHBIO BO3ICHCTBUA.

OCHOBHBIMM HCTOYHHMKaMH 11 pa3paboTku maHHoro IlocoOms sBHIUCH
MaTEPHAIBI OTEIECTBEHHBIX U MHOCTPAHHBIX HOPMATUBHEIX JOKYMEHTOB M MCCIIENOBAaHUMI
KOTOpbIE IIPEACTaBlIeHBl B paszfene «HopMaTuBHO-TexHHuecKas Oubmuorpadus» W B
yactHocTH [20, 21].

B TlocoOuu Taroke NMPUBENEHB OTHEC/bHBIC ITPUMEPH PACUETOB, PA3BACHSIOLINC
OCHOBHBIE IIONOKEHUs [JOKyMEHTa. I[IpuMepel JaHbl TOJABKO JUIS TeX MOJOKCHHN
JIOKyMEHTa, KOTOPBIE OTJIMYAKOTCS OT IONoKeHMi, m3noxkeHHeIx B CI1 63.13330.2012.
CHull 52-01-2003 «beroHHble ® JKeNE300CTOHHBIE KOHCTPYKIMH. OCHOBHBIE
HOJIOKEHHUS.

B IlocoOmm ykazaHHsi 10 pacyery W KOHCTPYMPOBAHWIO IIPEIBAPUTEIIHLHO
HaIPsDKEHHBIX KOHCTpYKUui, nyOnupyromux mosiokenus CIT 63.13330.2012. CHull 52-
01-2003 «BeTOHHBIE M JKEN€300€TOHHBEIE KOHCTPYKUMH. OCHOBHEIE HONIOKEHHS», HE
IpUBCACHBL, a TONBKO CHAOXEHBI COOTBETCTBYIOIIMMH CCHITKAMH Ha TONOKCHHS

yxkazanHoro CIL



Kpome TOro, He NpEACTaBICHBI NOAPOOHBIC PEKOMEHAAIMH MNO pacyery H
KOHCTPYMPOBAHHIO, KACAIOIIKECS JJIEMEHTOB M MX 4acTell, KaK IIPaBUIIO, BBITIOIHICMBIX
6€3 TpeNBAPUTENBHOTO HANPSKEHWs (HAIPHMEP, pacueThl HA MECTHOE CKarHe, Ha
IIPOJABIUBAHNUE). DTU Marepuanbl ACTANM3MPOBaHbl B JedcTByromeM «ITocobum 1Mo
MTPOEKTHPOBAHNIO OETOHHEIX M >KENE300€TOHHBIX KOHCTPYKIME 0€3 IpeaBapuTeIBHOIO
HanpspkeHus apMarypsl (k CIT 63.13300.2012)». B TTocobnn Taxke HE TPEACTABICHBI
HEKOTOPhIC DPEKOMCHJALMHM H HPUMEPHl MO pPacyeTy NpPEABAPUTEIBHO HAIPSHKEHHBIX
JJIEMEHTOB, Yxke coaepxamuecs B «[IocoOMM MO MpPOEKTUPOBAHWIO TPEABAPUTENBEHO
HAMpPsHKEHHBIX  JKENE300€TOHHBIX ~ KOHCTPYKIWiM U3  Tsokenmoro GeroHa (xk  CII
63.13330.2012)» (pacdeTbl HaYaNBHOTO IPEBAPHTEIBHOTO HANPSHKCHHS, TOTEPh
IpeBapUTENLHOrO HANPXKEHNA OT Acopmanuii aHKepoB, OT ycaaku OeToHa U Ap.).

INocobue pa3paboTaHO WIS TPUMEHEHAS IMHPOKUM KPYTOM CIICIHATMCTOB, Ybs
JEATENLHOCTD CBA3aHA ¢ MPOSKTHPOBAHHEM M CTPOUTENBCTBOM 3IaHUMH (COOPY>KEeHHIA), a
TaKKe ¢ MPOM3BOJACTBOM CHCTEM C HaTsDKEHHEM apMmarypbl Ha OeroH (0e3 cueruieHus
apMarypel ¢ GETOHOM ).

IMoco6wue pazpabotano B HUIMKE mM. A. A. ['Bo3aeBa aBTOPCKAM KOJUIEKTHBOM B
coctase: A. 7. H. C.b. Kpbuios, . 1. H. E.A. Uucrsaxos, k. T. H. C.A. 3enun, k. T. H. B.C.

Coxomnos, k. 1. H. P.I11. Ilapumos; urx. O.B. KynuHoB.



2 HopMaTHBHBIE CCHLIKH

B HacTosmeM MeToamdeckoM [10cOOMM HCTIONB30BAHEI CCBUIKH HA CIEAYIOIINE
HOPMATHBHEIE AOKYMCHTBI.

CII 63.13330.2012. CHull 52-01-2003. bBeronHble u Xene300€TOHHBIE
KOHCTPYKLUH. OCHOBHbIE MOJIOXEHUS

CI170.13330.2014 (CHuII 3.03.01-87). Hecyiuue u orpaxaaromme KOHCTPYKIMA

CI120.13330.2012 (CHuII 2.01.07-85*). Harpy3ku u Bo3aeicTBHs

T'OCT 53772-2010 «KanHatel crajbHble apMaTypHbIE CEMHUIIPOBOJIOYHBIE
crabmnm3npopanHbie. TexHuueckue ycnosms». M., Crangaptundopm, 2010 r.

T'OCT 13840-68 «Kanarbl cranbHbie apMarypHble 1x7. TexHWYECKHE YCIOBUSAY.

M., U3parenscTBO cTanaapTos, 1988 r.



3 TepmunbI B onIpeaeSICHHS

B HacrosmeM MeroamueckoM IlocoOMm NpUMEHEHBI CEQyIOIIHEe TEPMUHBI C
COOTBCTCTBYIOIIUMHU OIIPEAC/ICHUSIMU.

AHKepOBKa apMaTypbl: 00eCIICUCHNE BOCIPUATUS apMaTypoii AciCTBYIOMUX HA
Hee YCHIIHI 3 CUET CLEIUIEHUS apMaTypbl ¢ OETOHOM MyTEM 3aBEACHUS Ha OMPEACTEHHYIO
JUTMHY 32 PACYETHOE CEUCHNUE MM YCTPONCTBA HA KOHIAX CIEIUAIBHEIX AHKEPOB.

AHKep: KOHCTPYKTHBHBIH 3JIEMEHT, BKITIOUAIOLINH B ce0sl TUTYIO MPSAMOYTONBHYIO
WM KPYIUIYIO CTAJIbHYIO PACTIPEASIMTENBHYIO IETallb ¢ KPYIVIOH MONOCTHIO A1 IPOIycKa
B Hell KOHIIa apMaTypHOTO KaHaTa, COCAMHUTENBHYHO TpPyOKy M IaHry ¢
TPEXJIENECTKOBLIMM KIIMHbBSAMU.

ApMaTypa KOHCTPYKTHBHasl. apMmarypa, ycTaHaBiuBaeMas Oe3 pacuera u3
KOHCTPYKTHBHBIX COOOPXKEHUIA.

Apmarypa paboyasi: apMaTypa, yCTaHaBJIMBAEMas IO pacyeTy.

Apmarypa NpeJBapHTEIbHO  HANpPSUKEHHAsl:  apMaTrypa,  [OJy4aromas
HavYaIbHBIE (TIPEIBAPUTENBHEIE) HAIPSKEHUS B IPOLIECCE U3TOTOBICHHS KOHCTPYKLUIA 10
MIPUJIOKEHNS BHEITHUX HArpy30K B CTAJNH SKCIULyaTalyH.

ApMaTypHBIe 3JIEMEHTBI: BJIEMEHTBHI, BKJIIOYAIOIIUE B €0 IpeABapUTEIIBLHO
HAMPsDKEHHYI0 KAaHATHYIO apMaTypy, a Taloke KaHanooOpa3oBaTenu, B KOTOPLIX B
3aBOJICKMX YCITOBHSX Pa3MELIECHbl KAHATH! B 3alIUTHONH CMa3Ke.

3amurHblii cyofi OeroHa: ToymMHA Ciod OeTOHa OT TpaHM 3JEMEHTa A0
Omkaifineil TOBEpXHOCTH apMaTyPHOIO 3JIEMEHTA WIIH HEHAMIPATAEMOTO CTEPIKHS.

Koncrpykuuun npe1BapuTeIbHO HaNpSZKeHHbIE: JKee300e TOHHEIE
KOHCTPYKIMM C  BBICOKONIPOYHOM  IPEABAPUTENBHO  HANMPSHKEHHOHM — apMarypow,
TTOCPEICTBOM KOTOPOii co3aeTcs o0xkarue B OETOHE 0 MPUIIOKEHHUS SKCILTYaTalliOHHOM
Harpy3Ku.

KoHCTPYKIIHA NMpeABapUTEIbHO HANPSLKCHHBIC ¢ HATSIKEHHEM apMaTypbl Ha
GeToH: >Kelie300eTOHHBIE KOHCTPYKLMH, B KOTOPHIX NPEABAPUTENIBLHO HANPSKCHHAS

KaHaTHas apMaTypa HaTATABACTCA TOCie Habopa IPOYHOCTH GETOHOM.



CucreMa HATSDKEHHsI HAa OeTOH 0e3 cUeIUIEHHs1 apMaTypbl ¢ O0OeToHOM:
COBOKYITHOCTH apMATYPHBIX 3JIEMEHTOB IPEABAPHTENBHO HAITPSDKEHHBIX JKENe300€TOHHBIX
KOHCTPYKITHi ¢ HATSDKEHAEM apMaTyphl Ha OETOH C aHKEPaMH 110 TOPLAM KOHCTPYKLIMHA.

Kananoo6pa3oBaTens: IIaCTHKOBAsS TPyOKa, BHITOJHEHHAS U3 MOJMMPONUIEHA
(IIIT) wim monmmaTHNIEHA BBICOKOH mmoTHOCTH (IIOBII), mus ykmamkw B HEM KaHATHOH
apMaTypel CO CMa3KOH.

KoHCTPYKTHBHASI CHCTeMa 3MaHHs: COBOKYIIHOCTh B3aHMOCBS3aHHBIX HECYIIUX
KOHCTPYKTHBHBEIX ~ JJIEMEHTOB, OOECMEYMBAIOIIMX IIPOYHOCTb, YCTOHUMBOCTE U
He00XOIMMEIH YPOBEHB SKCIUTYaTAIIMOHHABIX KAUECTB 3aHMs.

My¢ra: cocaMHUTENbHBIA 3JEMEHT, IOCPEACTBOM KOTOPOIO COEIMHSAIOTCS
OTpPE3KU NPEABAPUTENEHO HAPSHKEHHOM apMaTyphl B IPeeIax JMAHEI KOHCTPYKIHH.

Kanarpl BbICIIEHl KATeropuu Ka4ecTBa: apMATypHBIC KAaHATH CTaJbHBIC
CEMUIPOBOJIOUHBIE (7x1) cTabMnmM3upoBaHHBIE, UMEIOIIME MOKA3aTelb pENaKkCaluyd HE
Gonee 2,5% mpu HadanbHOM Harpyske 70% oT (aKTHUeCKOro Pa3pblBHOTO YCWIUS B
teuenue 1000 u.

KaHaThl TepBOil KATErOpMH Ka4YeCTBA. ApPMAaTypHBIC KaHAThl CTaJIbHBIC
CEMHIPOBOTIOUHEE (7x1), MMEIomme MOoKa3aTens pejakcaunu He Oomee 8,0% mpm
HavanbHOI Harpy3ke 70% ot (hakTHIeCKOro pa3pEIBHOTO ycunus B Teuenue 1000 .

Cuensienne apMaTypsl ¢ 6€TOHOM: CBOHCTBO apMaTypHl EPENABATh YCHIMS HA
OCTOH TIOCPEACTBOM BBICTYIOB TNEPHOAMYECKOTO MPOQHIS, a TAKKE CHUIl TPEHHS H

are3UOHHBIX CBS3EH TIO KOHTAKTHOM MOBEPXHOCTH GETOHA U apMaTypBL



4 OO0mue ykazaHus

4.1 OCHOBHBIMHM TPEUMYILIECTBAMH MOHOJIMTHBIX TIPEIBAPUTENHHO HAPSHKEHHBIX
MEPEKPHITHH C HATSLKEHHEM apMaTypel Ha OETOH mnepel OOBIYHBIMM MOHOIMTHBIMHU
[IEPEKPBITUAMU C HEHANPATAEMOM apMaTypOid ABJIAIOTCA:

- YBEIMYEHHbIE MPOJIETHL,

- IUTUTHI IEPEKPBITHI CHIYKEHHON TOJILIMHEL,

- oOnerdycHHas KOHCTPYKTHBHAas CHCTEMa 3[aHWs BCICICTBHE CHIDKCHHOTO
COOCTBEHHOTO BECA KOHCTPYKIMIA IEPEKPHITHIA,

- TIOBBIMIEHHAS! TPEIMHOCTOHKOCTD U )KECTKOCTD C COOTBETCTBYIOIIUM CHHYKEHUEM
porudoB.;

- MOHIDKEHHAS BBICOTA TAXKA,

- 3HAUUTENbHAS SKOHOMUSL OOBIYHOM HEHANPAraeMO#i apMaTyphl;

- 6ornee BbICOKAsi CKOPOCTh CTPOUTENIBCTBA.

4.2 IlpeaBapuTenbHO HANPSDKEHHbIE KOHCTPYKLIMU C HATSDKEHUEM KAHATHOMN
apMarypel Ha O€TOH, KaK IpAaBUJIO, IPHUMCHSIOT B MOHOJIMTHOM CTPOUTENBCTBE B
HEpa3pe3HBIX MHOTOMPOJIETHBIX KOHCTPYKUMAX (TUIMT HEPEKPLITUH M IMOKPBITHI, psaxa
6anoyHbIX 37IEMEHTOB). YKa3aHHBIC KOHCTPYKLMH BBIIOJHSIOT C MCIOIB30BAaHUEM [BYX
OCHOBHBIX CHCTEM HATsDKCHWS HA OCTOH: CO CLEIICHHEM apMaTyphl ¢ GeToHOM u 6e3
CLCIUICHUS apMarypsl ¢ OeTOHOM. B mepmoif cmcreMe B OIHOM KaHanooOpasoBatene
VKITQIBIBAIOT HECKOJIBKO KaHATOB (MYJIBTHCTP3HABI — PUCYHOK 1), a BO BTOPOii cucTeMe —
O/IMH KaHaT (MOHOCTP3HA — PUCYHOK 2).

4.3 B neproii cucteme cpady IOCIE HATSUKEHHS apMaTypHBIX KaHATOB KaHAIbI
MHBEIUPYIOT B IMOCTPOCUHBIX VYCIOBHUAX CHEHUATBHBIMU LIEMEHTHEIMM DAacTBOPAMM,
KOTOPEIC TIOCITe HAOOpa IPOYHOCTH 0OECIIEIHBAIOT CIIEIIEHNE apMaTyphbl ¢ OETOHOM.

PacdeT W TMpPOSKTUPOBAHUE TAKUX KOHCTPYKUMH B 3KCIUIyaTalMOHHOH CTaauu
nmpousBozaT mo CI163.13330.

Jo mpoBeneHNS MHBELMPOBAHUS KaHAJIOB KOHCTPYKIUS PacCMaTPUBACTCS KaK HE
MMEIOIIast CLETUIEHUS ¢ GETOHOM.

4.4 OcoOEeHHOCTAME CHCTEM CO CIETIIICHHEM apMaTyphl C OETOHOM SIBIISTFOTCS:



- MUHMUMaJIbHAs 3aBUCHMOCTb OT HaIeKHOM paboThl KOHLEBBIX AHKEPOB Cpasy
nociie Hadopa NPOYHOCTH LEMEHTHOTO PAaCTBOPA HHBEIMPOBAHHOIO B KaHA,

- B pacueTax 1o Hecymeit cniocoOHocTy aocturaercsi 100%-Hoe HUCOIB30BAHUE
MPOYHOCTHBIX XaPaKTEPHCTHK KaHaTa (BCIEACTBUE COBMECTHOM PabOThl HA PACTSHKEHHUE C
OETOHOM), UTO IIO3BONSAET MHHUMH3UPOBATH pAacxold OOBYHON (HEHANPATaeMOiA)
apMaTypel,

- TpeIBapUTENBHOE HANPKCHUE KAHATHOH apMaTypel MOBBILAECT HPOYHOCTH
KOHCTPYKIMI MO HAKIOHHBIM CEUCHHMAM MPH JCHCTBUM MOMEPEUYHBIX CWII, a TaKKe Ha
MIPOAABINBAHNE;

- BCJICACTBHUE IUTOTHOTO Pa3MEIICHUS B KaHAIEC HECKONBKUX KAaHATOB JOCTHUTACTCS
BO3MOXKHOCTB CO3JaHHs 00Jie€ BHICOKOrO YCHIIMs O0XKaTHs B CPAaBHEHUHU C OAUHOYHBIMU
KaHaTamu;

- TOUEYHOE TIOBPESXKACHUE KaHaTa TMPUBOAUT K YyTpaTe MpeIBapUTEIBHOTO
HaINpsDKeHUsI TONBKO HA OTPAHUYCHHOM YYacTKe, He Hapymas pa0oTy KaHaTa BHE JaHHOTO

ydacTka.

- Knanau 3anuexu

Kanamo!

Kownuyeaan
KPoIUIKE

Yempodcmeo

hopMUPCeaHUR
Aapmane

Pucynok 1 — IlpuHiMnuaneHas KOHCTPYKIUS apMaTyPHBIX HAPATAEMBIX SJIEMEHTOB U
AHKEPOB [UISl CUCTEM CO CLETIIEHUEM apMaTypel ¢ GETOHOM

4.5 Bo Bropoit cucreme (6e3 CHETUIeHNsT apMaTypbl ¢ OETOHOM) WHBEIMPOBAHHIE

KAHAIOB I[IEMECHTHBIMM pAacTBOpaMM HE MPOM3BOIAAT. KaHaIbl 3alONHSIOT 3alUTHOR
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KOHCHCTEHTHOII CMa3KOW B 3aBOJCKUX YCIOBHAX (pHCYHKM 2, 3) 10 OTHpaBKH HA
CTPOMTENBHYIO IUIOMIAAKY. ['OTOBBIE apMAaTypHBIE DJJIEMEHTH OTIPABIAIOT HA

CTPOMTENBHYIO TUIOIIA/IKY, TJIE MX YCTaHABIUBAKOT B ONATYOKY.

3auTHan cMaska

FlnactuxoBas o6onouka Kauar

PucyHnok 2 — KoHCTpyKIlMs apMaTypHOTO 3JIEMEHTA C KAHATHOM apMaTypoii B 3alIUTHOM
0007104Ke

Kanar, nnactruuecku

o0xaTbiit
3aiHTHan
?a%%lz%noxa cMazia Oborosxa 0Obonouka
(a) Kanar (6) Hanpsiraemtii snemeHt (B) Hanparaemsiii anemenT
¢ KaHaTHOR apMatypoii ¢ KZHATHOH I1aCTHUYECKH

o6KaTol apmaTypoit

OGonouka Tpybka

3anonHeHHas cMa3KoOH
NIaCTHKOBAA KPbIUKa

AnKep

(r) AnxepHbiil yzen

Pucynok 3 — IIpuHIMNuanbHas KOHCTPYKIUS apMaTypHBIX HAPSATAEMBIX DJIEMEHTOB U
AHKEPOB UL CUCTEM 0€3 CLETTIEHUS apMaTypsl ¢ OETOHOM

4.6 B paccmarpuBacMoii (BTOpOIt) CHCTEME 3aNOJHEHHOE CIICMATEHON 3aIUTHOM
CMa3KOH MPOCTPAaHCTBO MEXKAY KaHAaTOM W 3aluTHas o00JoYKa KaHajuooOpasoBarels
HCKITI0YAET BO3MOXKHOCTh CHEIUICHHS apMaTypsl ¢ OETOHOM NP HATSKEHWM apMaTypbl, a
TAKXKe NMPH HATPY>KCHUH W JATBHEHINEH SKCIUTyaTaluy KOHCTPYKLMH.

4.7 OcoGeHHOCTSAMH crucTeM 0e3 CIICIIICHHSI apMaTyPbl ¢ OETOHOM SIBJIAIOTCS:
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- apMaTypHbIH 3JIEMEHT MPOU3BOAAT BHE CTPOMTEIBHOHN IUIOMAAKU (B 3aBOICKHX
YCIOBUAX METAIYPrUYECKAX KOMOHMHATOB), YTO HO3BONAET OOECHEUUTH KAYECTBEHHOE
3aI0JIHEHUE KAHAIOB CMA3KOM;

- JUIMTEIILHOCTH IIPOLIECCOB TEXHOJNOTMYECKUX IEPEAEIOB IO YCTaHOBKE
apMaTypHBIX JIEMEHTOB B ONalyOKy CYIIECTBEHHO HIDKE 3a CUET OTKa3a OT OIeparui
IIPOTATMBAHUS KaHATOB B KAHATI000Pa30BaTeIX M HHBEIIUPOBAHUS KAHAJIOB,

- HCKJIIOYACTCI MOKPHIA MpOLECC MO0 MHBEUMPOBAHWIO KAHAJIOB LEMEHTHBIMH
pacTBOopamMu, TPeOyrOmuUil BBICOKOW KBaTM(UMKALWK TEPCOHANA HA CTPOUTENIBHOMN
IUIOIIAJIKE;

- BO3MOXKHOCTH HCIIONB30BAaHMs KaHATHOM apMaTypel MalblX OUAMETPOB H
JOMYCTHMOCTh OONee HU3KUX TOJIIMH 3AIUTHOTO CJOsi OSTOHA CO3JAaeT YCIOBHS IS
ONPENCIICHHOTO  MOBHIIEHWS  MPOYHOCTH  HOPMAIBHBIX  CEYECHHH  BCIICACTBHE
YBEJIMYEHHOT'0 [UIe4a BHYTPEHHEHN Maphl CUIT;

- apMaTypHbIE BIIEMEHTHI JAaHHOM CUCTEMbI OTIMYAIOTCS MOBBIICHHONW TMOKOCTHIO,
YTO MO3BOJIET IPOU3BOTUTH UX TEPEruObl HE TOJIBKO MO BBICOTE CEUYCHHS, HO M TO
TOPH30HTAIN TaM, I€ 3TO HEOOXOAMMO, HANPUMED, VI COOTBETCTBHS KPHUBOJIMHEHHOM
KOH(UTypauy IEePEKPLITHS, 17151 OTHOAHUS TPOEMOB B MIEPEKPHITHSIX;

- TMOTEPU HATSHKEHMS OT TPEHUs KAHATHOM apMarypsl O CTEHKHM KaHaloB
CYIIECTBEHHO  HWKe  Onmarojaps — HaIM4UI0  3aMUTHOM  CMa3Kd  BHYTpH
KaHamoo0pa3oBareei;

- YCHIME€ B KAaHATHOM apMarype INpH ACHCTBHM MOJHOW PpacueTHOW Harpy3Ku
HE3HAYUTETIBHO YBEIMYMBACTCS B CPABHEHHMM C YCHJIMEM MOCIE OKOHYAHHS HATSDKEHUS
BCIIEACTBHE 0O0Jice PaBHOMEPHOIO pacmpeneneHus nedopmaiuii apMaTypsl 1O JJIHHE
KOHCTPYKIMM H3-32 HAIWYHMA CMA3KH B apMaTypHBIX O3JIEMEHTaX, YTO HCKIIOYaeT
BO3MO>KHOCTb XPYNKOTO pa3pyLICHHs OT pa3phiBa apMaTyphl;

- M3ruOHas >KECTKOCTb DJIEMEHTOB HMKE B CPABHEHHH € CHCTEMaMu CO
CLIETUICHUEM apMarypbl ¢ 6ETOHOM, YTO HECKOJIBKO YBEIMYUBACT MPOTHOBI KOHCTPYKIIHIA,

HaxXodmuxcsa B O/IMHAKOBLIX YCIIOBUSX,
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- TOYEYHOE TIOBPEXICHHE KaHara NPUBOAMT K yTpare IPEABAPHTENBHOTO
HaNpsHKEHHUS 10 BCEl JUTMHE apMaTypHOTO JIEMEHTA, IO3TOMY 0Cc000€ BHUMAHUE JODKHO
OBbITb YZIETIEHO pacyeTaM Ha MPOTpeccupyonIee 0OpyIIeHNe.

4.8 KoHCTpYKIIMH € apMaTypoii, He MMEIOIIEH CIETUICHHS C OETOHOM, 0 IPU3HAKY
PAcClONOXKEHUS apMaTypbl JAENAT Ha KOHCTPYKUMM C BHEUIHUM PacloIOKEHUEM
HalpAracMoi apMaTrypbl, ¢ PAaCIOIOKEHUEM apMaTypbl B OTKDBITBIX KaHalax W C
PAacIOI0XKEHHEM apMaTyphl B 3aKpHITBIX KaHartaX. B HactosmeM [TocoOuM mpHBEnEHBI
PEKOMEHJAIMY 0O pacueTy M NPOSKTUPOBAHMIO KOHCTPYKUmii ¢ apmartypoil 6e3
CLICIUICHHUS apMaTypbl ¢ OETOHOM, PacIONOKEHHOM B 3aKPBITEIX KaHAJIaX.

4.9 KOHCTPYKTHBHO B K&KAOM KaHAIo00pa30BaTeNne PacHoJIOKEH TOIbKO ONHH
KaHat, 00pa3ys OTHENbHEIM apMaTyPHBIM 3JIEMEHT. B HEKOTOPHIX CIYYasx MOTYT OBITh
H3TrOTOBJICHBI CIICLUUAIIBHBIC apMaTrypHBIC OJJEMCHTHI C T[PYIIIOBBIM PaCIOJI0KECHHEM
OTJAENBHBIX apMaTyPHBIX 3JIEMEHTOB 110 TOPU3OHTANIU — A0 YETHIPEX B IPYNIE (PUCYHOK
4). B Takux pemIeHnsIX COCCTHNE OTACITBHBIC apMaTyPHEIC IEMEHTEl OO BCINHEHE MEXKIY

co00i1 NITaHKaMU-IIePeMBIUKAMH.

PucyHok 4 — KoHeTpykuus /Ul BapHaHTa FPYNIOBOTO PacoIOKEHHS
apMaTypHBIX IEMEHTOB

JomyckaeTcs pacnoNOXKEHUE apMaTypHBIX OJJEMEHTOB B Myuykax (0 ISATH B
Hy4Ke), B T.4. ¢ MPAIICTAaHAEM DIIEMEHTOB JPYT K Apyry O3 mpoceeTa. PaccTodHue B cBEeTY
MEKIY COCETHUMMU ITyYKAMU [IPUHUMAIOT HE MEHEE 75 MM.

4.10 Packnaaky apMaTypHBIX 3JIEMEHTOB TIO BBICOTE CEUEHHS KOHCTPYKITHH
MPOM3BOAAT TaKUM 00pa3oM, 4ToObl oOecneunBaioch 3G PpeKTHBHOE BOCTIPHATHE OMOPHBIX
(OTpPHIATENBHBIX) W TPOJICTHBIX (TOJIOKUTEBHBIX) U3rMOAIOMINX MOMEHTOB. J[Jisl 3TOTO
apMarypy pacKIajbBalOT BOJIHOOOPa3HO MO MapaboNMdecKoil KPHBOW B MPOJIETE W IO
obparHo#i mapaboMuecKoil KpUBOi — Ha omope (PUCYHOK 5). DTO ONMpeAeNnseT OfHO W3

TJIABHBIX NPECUMYILCCTB paccmannBaeMOﬁ CHUCTCMBI, KOTOPOC 3aKITIOYACTCA B TOM, YTO
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OpeIBAapUTEIIbHO HANpPSDKCHHAs apMarypa pacmojaracTcss B OCHOBHOM B Haubornee

PacTSHYTOH 30HE PACUETHBIX CEYCHUIA.

3)

PucyHok 5 — Omropa u3ruaroImx MOMEHTOB (a) M CXeMa PacKIIaIKi HaIpATaeMoii
apMatypsl (0) o BBICOTE CEYECHUS] HEPA3PE3HON KOHCTPYKLIMU

411 OmHO W3 NPEUMYINECTB 3TOW CHUCTEMBI COCTOMT TaKXKe B TOM, 4YTO B
pe3yIbTaTe NpeJBAPUTENBHOIO HANPSHKEHUS KPUBOJIIMHEHHO PACIOIOAKEHHEIX 110 BBICOTE
(TONMIIMHE) KOHCTPYKIMH apMarypHBIX OJJIEMEHTOB B KOHCTPYKLUAX, Hapsany ¢
MpemBapUTENbHEIM — O0XKAaTHeM, B TIPONMETHBIX 30HAX KOHCTPYKLIMH  BO3HWKAIOT
BEPTUKAIBHO HAIPABICHHBIE BBEPX COCTABIIAIOIIME OT YCHIHS B IMPEIHANPSHKEHHOH
apMaType. DT BEPTHKATIBHO HAIPABJICHHBIE CUIIBI YPABHOBEIINBAIOT YACTh IOCTOSHHOM B
BPEMEHHOH Harpy3ok. Ha omopHbIX y4acTkax KOHCTPYKLIMI 3TH CHJIBI B COOTBETCTBUH C
PACTIONOIKEHUEM apMaTyPHOI'O 3JIEMEHTA HAIIPABJICHEl BHU3.

Kpome Toro, mpu ykazaHHoM B 1. 4.10 pacnono)xeHMH apMaTypHOTO 3JIeMEHTa
MpeIBApUTEIbHOE HANPSHKCHUE IIOBBIIACT IPOYHOCTh KOHCTPYKLUMM TIPU JeHCTBHU

MONCPECHUHBIX CUJT U TPOAABJINBAHWH.
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5 MarepuaJibl

5.1 bBeron

5.1.1 B mpenBaputrenbHO HANPSUKEHHBIX JKEJIE300€TOHHBIX KOHCTPYKLHSX C
HaTsDKEHUEM apMatypel Ha OeToH (0e3 CIeTUIeHHA apMaTypbl ¢ OSTOHOM) HMCHONB3YIOT
TsDKeNble OETOHBI KIIaCCOB TI0 TIPOYHOCTU Ha cxatre B35-B60. JlonycKaeTcsi npuMeHEHHE
TSDKENBIX OETOHOB KJIACCOB IO IPOYHOCTH Ha cxkatne B20-B25 mpu COOTBETCTBYIOIIEM
pacyeTHOM 00OCHOBaHMM (00ecCIeueHUe MPOYHOCTH, OrPAHUYCHUE TPOTHOOB, a TAKKE
00pa3oBaHys U PACKPbITHsI 3KCIUTYaTallHOHHBIX TPEIIIHH ).

5.1.2 IlepenaTo4Hyro IIPOYHOCTH OETOHA R, (TPOYHOCTH OETOHA K MOMEHTY €TO
o0ykaThs, KOHTPONMMpyeMas aHaJOTMYHO Kiaccy OeToHa MO MPOYHOCTH Ha CXKaTHe)
clienyeT Ha3Hauyarh paBHON He MeHee 70% MPUHATOTO Kiacca GeTOHA MO MPOYHOCTH HA
CXKaTHe.

5.1.3 MuHUMaIbHYIO TIPOYHOCTh OETOHA HE3arpy’KEHHBIX MOHOJMTHBIX
KOHCTPYKIMH ©Ipu pacHanyOke MNOBEpXHOCTEH (KOTOpas Takke KOHTPOIMpPYETCs
AQHAJIOTMYHO Kiaccy O€TOHA MO MPOYHOCTH HA CKAaTHE) MPUHAMAIOT COTJIACHO TaONHIIBI
5.11 CIT170.13330.

Bo Bcex cmydadx pacmanyOka TOPH3OHTAIBHBIX M HAKIOHHBIX IIOBEPXHOCTEH
JOopkHA OBITH TPOM3BEAECHA PaHee Nepeaun yCUITus 00xarTus Ha OETOH.

Jomyckaercss MpOW3BOAMTE ONMMPaHHE onanyOKu ¢ apMaTypoit U YKIaJbIBaeMbIM
OGETOHOM BBIIIENEKAMIETO NMEPEKPHITUS HA HUDKHEE IEPEKPBITUE IIOCIE NPOBEACHUS
nepefaun yeumms 00kaTust Ha OETOH HIJKHETO MEPEKPBITHSL.

5.14 [lns 3amofHEHWsA YCTAHOBOYHBIX THE3X M/ AaHKEPOB HCHOJNB3YIOT

MEITKO3EPHUCTHIH Oe3ycalouHbIi OETOH Kilacca [0 MPOYHOCTH Ha ckaTHe He MeHee B30.

5.2 Apmatypa
5.2.1 Hanpsiraemasi apmMarypa (Kj1acchbl, IHaMeTPbI) H KAHAJI000pa3oBaTe I

52.1.1 ApwmupoBaHME [PEABAPUTENBHO HANPSHKECHHBIX  KOHCTPYKUMHA €
HaTsDKEHUEM Ha OetoH (0e3 CLeIuIeHHs apMaTypsl ¢ 6ETOHOM) ITPOU3BOAT apMaTypPHBIMI
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SJICMCHTAMH, KOTOpPbIC BKITIOYAlOT B ceOd CTalbHBIE BBICOKOMPOYHBIC KAHATEL,
pa3MeliaeMble B 3aKPbIThIX THOKHUX IJIACTUKOBHIX TPyOKax-KaHaI000pa3oBaTesx.

52.1.2 Jlnda npeABapUTEIbHO HANPSHKEHHBIX KOHCTPYKIMM C HATSHKCHHEM
apMatypel Ha OeTOH 0e3 e€e CLEIUICHHs ¢ OETOHOM, Kak IIPaBHJIO, NPUMEHSIOT KaHATBI
BEICIIEH KATErOpUM KadecTBa (CTaOWIM3WPOBAHHBIC CTAIbHBIE KaHATHI) M3 KPyrjoi
rmagkoi mpoBonoku (K7) m mmacTmdeckn oOXkaTble KaHATBl W3 KPYIJION TIIaKOi
nposoiokd (K70) (cM. pucynok 3), Beimyckaembie o 'OCT 53772 u wactuuno no 'OCT
13840-68. [laHHBIE TO KJaccaM M MEXAHWYECKUM CBOICTBaAM CTajJIbHBIX KaHATOB
npescraBiieAbl B Tabnmuue 1 w 2. B tabminax AvMameTphsl KaHATOB, WCMOJB3yEMBIE B
crcTeMax 6e3 CUEIUICHH ¢ 6eTOHOM, 0003HAUCHbI 3HAKOM *,

VKazaHHbIE KaHAThl HUMEIT MUHUMAIBHBIA YPOBEHb IIOTEPh HANPSKEHHS OT
penaxcariy apMaTypsl (He 6oiee 2,5% mnocne 1000 9acoB BBIAEPKKH TP TEMITEpaType
+20 °C), 4T0 COOTBETCTBYET KIACCY pestakcanuu 2 no tadbmmmam 1 u 2.

5.2.1.3 Kananoo0pa3oBaTey BHITONHSIOT B BUE IUIACTUKOBBIX TPYOOK TIIAIKOTO
npoduis U3 NoNMATIIEHA Beicoko#t moTHocTH (II9BI) wmu momunponunena (I1IT). s
TIPOM3BOJICTBA KaHAIO00pasoBareeit 3anpeliacTces UCTOAb30BaHUE TIIACTHKOB HA OCHOBE
COEIMHEHUIT XIIopa.

5.2.1.4 KananooOpa3oBareiii UMET KOJBLEBYIO (POpPMY TONEPEYHOTO CEYEHHS.
BHyTpennuit aumameTrp TpyOOK paBeH HapyXKHOMY JAuaMeTpy KaHatoB. IIpu 3TOM
cBOOOJHOE IIPOCTPAHCTBO MEXKIY HPOBOJOKAMH KAaHATOB, & TAKXKE MEXIY HAapY>KHBIM
mpoduieM KaHaTOB M ITACTUKOBOH 00OJOYKOM MONHOCTBIO 3allOJHEHO 3allUTHOM

NIPOTUBOKOPPO3UOHHOM CMA3KOM.
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Tabnuna 1 — MexaHndecKie XapakTepucTHKH KanaTHoM apmatypel K7 mo TOCT 13840

o Hopwmatus-
Kimaccermo | Venopbii Bpemennoe Hoe PacuetHoe K1acchL
IPOYHOCTU npenen CompoTHB- | o rupme | COTPOTHB- Knaccol mo o HomuHanbHble AUAMETPBL,
HA TEKYy4eCTH, JIeHWE, r:me JICHUE, BUZY penaKca- MM
pa(;;FI/FII;Ke- 602, MIla 6, Mlla R, MITa R, MITa npoguiis -
1 2 3 4 5 6 7 8
1400
1400/1670 1670 1400 1215 K7 1,2 15,0
(cMm. ipuM. 2)
15001770 | 1399 1770 1500 1300 K7 1;2 6,0;9,0; 12,0
(cM. ipuM. 2)
TIpuMeuanus:

1) B o6o3uauennsx KIaccoB MO MPOYHOCTH HA PACTSDKCHHE B UMCIMTENE YKA3aH YCJIOBHBIA IIPEIEN TEKYdYecTH, a B
3HAMEHATENE — BPEMEHHOE COMPOTHRIICHUE

2) YcnoBnbii npenen Tekyyectd Og, TS apMaTypHsix kanaroB mo I'OCT 13840 ykasaH IIpH OCTATOYHOM OTHOCHTEJTHHOM
yamunaenun 0,2%

3) IpunsTeie 0603HaYEHHS KITACCOB KAHATOB T10 Buy mpodunst: K7 — H3roTOBIEHHBIE M3 KPYIJIOi IIIamKol MPOBOJIOKH;

4) ITpunsTeie 0603HAYEHNS KIACCOB KAHATOR 10 PENAKCALNH: Peflakcarus coCTaBseT ne Gomnee 8% u 2,5% COOTBETCTBEHHO
Mis KnaccoB 1 u 2 nmpu HavanbHOM Harpyske 70% oT (hakTHYeCKOTO PaspeIBHOTO yCHHs B Teuenue 1000 u
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Tabnwnua 2 — MexaHnueckue XapakTepUCTUKI KaHaTHOM apMarypel K7 mo TOCT 53772

K . Hopmarue-
naccel o | YcnoBHBIH | BpemenHoe PacuetHoe
HOPOYHOCTH npeaen CONPOTHUB- Hoe conporuB- | Kiaccsl mo Knaccet
COIIPOTHUB- mno JuameTpsl, MM
Ha TEKy4ecTH, JICHUE, fene, JICHHE, BULY penak-
pacHT:;[ce- 60,1, MIa 6., MIla Ry, MTTa R, MIla npoduis carmm
1 2 3 4 5 6 7 8
1450/1670 1450 1670 1450 1260 K7 2 15,2
) 6.9, 9,0;9,.3;9,6; 11,0;*12,5";
1550/1770 1550 1770 1550 1350 K7 12,7,129; 152 15,7, 18,0
1600/1820 1600 1820 1600 1390 K70 2 152"
5 6,9;9,0;9,3; 9,6, 11,0; 12,57,
K7 12,7, 129,152 15,7
1650/1860 1650 1860 1650 1435 K70 3 127:15.0°
1740/1960 1740 1960 1740 1515 K7 2 9,0,9,3
1840/2060 1840 2060 1840 1600 K7 2 6,9
1920/2160 1920 2160 1920 1670 K7 2 6.9
IIpumeuanns:
1) B o0o03HaueHUSX KIAacCOB MO IPOYHOCTH HA PACTSKEHWE B YHCIHWTENE YKA3aH YCJIOBHBIA MpENET TeKydecTH, a B
3HAMEHATEIIE — BPEMEHHOE COIIPOTHUBIICHUE
2) Ilpunsatele 0603HaUEHNS KJIAacCOB KaHATOB 1O By mpoduis: K7 — u3roToBneHHble U3 KPYIIIOH ITaJKOM MPOBOJIOKH;
K70 — nnactuyecku 00kaThle, M3TOTOBICHHEIE U3 [V1AK0M TIPOBOJIOKH
3) [punsrsie 0003HaUCHHS KIACCOB KAHATOB IO PEJIAKCALINHN: PEJTAKCAIHS COCTARIISIET He Gosee 8% 1 2,5% COOTBETCTBEHHO
Ans xaccop 1 m 2 mpr HavanbHOH Harpyske 70% ot (axTideckoro pa3psiBHOTO yeunus B TeueHue 1000 4
4) 3HakoM * 0003HaYEHBI JUAMETPBI, HCTIONB3YEMBIE JUTS IPOM3BO/ICTBA KAHATOB B 3auuTHON 060mouke mo CTO 71915393-
TY100-2011 i cucTeM ¢ HATsHKEHUEM apMaTypbl Ha OeTOH 0e3 CLEMICHUS apMaTyphl ¢ OETOHOM
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3amuTy BBIIOJHAKOT B 3aBOACKMX  YCJIOBHSIX MNPEANPHATHH  METH3HO#M
IDPOMBIIUICHHOCTH ¢  OOECICUeHMEM DIEKTPOHHOTO KOHTPOJNS —MNpeayNpeKIeHHS
00pa3zoBaHHs BO3AYLIHBIX HOJIOCTEH, TTOP M Pa3phIBOB B CMaskKe.

Hanecenme  3amuTHOH  cMa3ku, a  Takke  [POTSKKY — KaHAaTOB B
KaHAI000pa3oBaTeNsiX MPOM3BOIAAT cpasy IIOCIe 3aBepINEHHS TePMOMEXaHHUYECKOH
00paboTkK KaHATHO apMaTyphl.

5.2.1.5. KananooOpazoBaTenn  HPOSKTHPYOT W  YCTAHABIHBAIOT  Kak
HEU3BJIEKAEMbIE 3JIEMEHTHI KOHCTPYKLMH.

COOTHOIIEHNE MITOIAaAN MOMEPEYHOTO CEUCHHS KaHanmoo0pa3oBaTend K MIomany
[ONIEPEUHOr0 CEUCHUS KaHaTa, KaK NPaBU/o, MPUHIUMAIOT B Auana3oHe 2-2.5.

5.2.1.6. TIpon3BOACTBO apMaTypHBIX 3JEMEHTOB Ui CHCTEM 0€3 CLEIUICHUs C
6eToHOM ocymecTBisAOT B cooTBeTcTBUM ¢ CTO 71915393-TY100-2011/6/. B Tabnuue 3
IIpeICTaBIcHAa HOMEHKJIATypa IIPOM3BOJMMBIX B Poccuu apMarypHBIX 3JIEMEHTOB B
3aIMUTHOM 000JI0YKE COrNACHO YKa3aHHOMY JOKYMEHTY.

5.2.1.7. JlomyckaeTcs NpU COOTBETCTBYIOIIEM TEXHUKO-DKOHOMHYECKOM H
pacueTHOM OO0OCHOBAaHHM NMPHMEHEHHE B apMaTypHBIX JJIEMEHTaxX KaHaTHOM apMmarypsl
nepeoii kareropuu kauectsa 1o I'OCT 13840.

5.2.1.8 HomuHanbHBI# AuaMeTp apMaTypHBIX KaHATOB NMPHHHUMAOT OT 12,5 gm0
15,7MM, a TUaMeTp apMaTypHBEIX 3IEMEHTOB (C YIETOM KaHaiooOpasoBaresns) — He Ooee

20MM.

5.2.2 AHKepHBIE KPEIVIEHHS H COCAMHATEIbHBIE My PThI

5.22.1 [ng mepemaun yCWIMs IPEABAPUTEFHOTO HANPSOKEHUS apMaryphl Ha
0GeTOH KOHCTPYKLIMH HCNONb3YIOT MEXAHWYECKUE AHKEPHBIC KPEIUIEHUSA pa3sHooOpasHOH
KOHCTPYKUMU. Y KOHIIOB K&KAOTO HANIPATaEMOI0 apMaTypPHOIO 3JIEMEHTa YCTaHABIMBAIOT
[IBA aHKEpa, aKTUBHEIN U ACCUBHBIH.

TlaccuBHEIll aHKEp pacmojaratoT CcO CTOPOHBI HANPATraéMOro apMaTrypHOro

QJIEMCHTA, HpOTI/IBOHOHO)KHOﬁ PasMEILICHUIO THAPOAOMKpATa.
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Tabnuna 3 — HoMeHkIaTypa HanpsTaeMBIX apMaTypHBIX 3JIEMEHTOB

o YcnoBHOE HomunansHas Buemmnnii nuamerp
~ o0o3HaueHNE . IUIOIAAh 00010UKH, MM
Ne HomunannHerit
o apMAaTyPHBIX HaveTp Kanara ToMepeHorg
JIIEMEHTOB g CEUEHUS, MM MUHE- | MaKked-
MM MaJTbHBIN | MAJTEHBINA
1 2 3 4 5 6
K7-12,5-1550/1770-
1. TVY100 12,5 93 14,5 15,9
K7-12,9-1550/1770-
2 | 1vi00 12,9 100 14.9 16,3
K7-15,2-1550/1770-
3 | Tvi00 15,2 139 182 19.4
K7-15,7-1550/1770-
4. TV100 15,7 150 18,7 19,9
K70-15.2-
> | 1600/1820-TY100 15,2 165 18,2 194
K7-12,5-1650/1860-
6. TV100 12,5 93 14,5 15,9
K7-12,9-1650/1860-
7. TY100 12,9 100 14,9 16,3
K7-15,2-1650/1860-
8. TV100 15,2 139 18,2 194
K70-15.2-
% | 1650/1860-TY100 15,2 165 18,2 19.4
K7-15,7-1650/1860-
10. TV100 15,7 150 18,7 19,9

IIpumeuanue: [IpuMeHeHUE IACTHYECKH 00XKaThiX kKaHaToB K70 [0MycKaeTcs TOIbKO
TIPH CIIENHATEHOM 000CHOBAHHM

AKTUBHBIH aHKEp — 3TO AaHKEp, KOTOpbI pacnoyiaraloT co  CTOPOHbI
THJPOIOMKpaTa il MepeJadd yCHIMsS HATsDKeHUs HA OETOH IIOCIE  3aBEpIICHUS
HAaTsOHKCHASI U CHATHUSA TUAPOOOMKpATa.

5.2.2.2 TlpuHuMnuaibHas KOHCTPYKIMS aKTHBHOTO aHKEpa NpE/CTaBIcHA Ha
PrcyHOK 6, a KOHCTPYKIMsI TACCUBHBIX aHKEPOB — Ha PUCYHKE 7.

Kak cnenyer u3 pucyHka 7, O, IaCCUBHBII U AKTUBHBIN aHKEpA B IPUHIUIE MOTYT

HUMETh OAMHAKOBYIO KOHCTPYKIINIO.

20



/\ coeauHuTeNbHAA TPYOKa
[
Geaycanoausiit Geron ’ .

BAIUTHBI KOIIAYoK
Krefikas enra
o

cmaska . : . o ~¢::"

YCTAHOBONHOC THE3A0
TPEXIETIECTKOBBIC KIHHBS 5/\/
Kananoobpasosarens

Broucipykung
PrcyHok 6 — TexHHYECKOE pelIeHIe KOHCTPYKIIMK aKTUBHOIO aHKepa

Cronopuas

KOJHEaTOK
€O cMasKoit

PucyHok 7 — TexHuueckue peuieHus: KOHCTPYKLUM MaCCHBHBIX AHKEPOB (a — Ha OCHOBE
00>kaThIX 000#M, 6 — Ha OCHOBE LIAHT'OBBIX 325KHMOB)

Ornvyde COCTOMT B MOJNHOW M30JALMM TACCHBHOTO aHKepa B OeToHe
KOHCTPYKIMH. Y aKTHBHOIO aHKEpa OMOpHas IOBEPXHOCTb OTKPHITA i YCTAHOBKH

TUApOAOMKpaTa M HATSDKCHHMA apMarypbl, HO MOCJIC OCYIICCTBICHHSA HATSIKCHUS H

21



(UKCAIMM apMaTypHBIX KaHATOB B I[AHTOBBEIX 3@KHMAaX aKTHBHEI aHKep NOJDKEH OBITh
HAJICKHO 3AIIHAIIECH OT BO3MOXHBIX KOPPO3UOHHBIX IIOBPEKICHHUNA.

B ofuiem Buae KOHCTPYKITHS aKTHUBHBIX aHKEPOB MpPEJCTABIAET cOOOH NHTYIO
OPSMOYTONBHYIO WUTH KPYDIIYIO CTIBHYIO PACIPENENUTENBHYIO NETalb C KPYITIOH
HOJIOCTHIO JUIs MPOITyCKa B HEM KOHITA apMaTypHOTO KaHaTa, 3allnTHYIO TPYOKY M LaHTy B
BHJC TPEXJICICCTKOBBIX KIMHBEB. CaMH LAHTH pPa3MEIIaloT B CHEHMATIBbHBIX THE3OaX-
yriyOneHusAX Ha TOPIIaX KOHCTPYKIME. Yka3aHHbIE THE3a MPOEKTHPYIOT TakUM 00pasoMm,
4To0BI TIOCTIE MX 00CTOHMPOBaHMs ObUIa oOecIeueHa HeoOX0quMas TOJIIMHA 3alUTHOTIO
cmost GeTOHA 10 AHT U PAaCcTIpeIeTUTENBHBIX AeTaneH.

TMocie OCYIMECTBICHMS HATSDKEHHS W3JMIIHIO YacThb apMaTypsl 00pe3aroT U
OPOM3BOAAT 3alUTy AHKEPOB. 3AIINTy AHKEPOB K BBICTYMAIOMNX YacTelf KaHATOB
TIPOM3BOAAT B 2 IIOCNIEIOBATENBHBIX dTala. Ha IepBoM 3Tale 3allUTy BHINOJIHAOT MyTeM
YCTPOMCTBA 3AIUTHBIX TIOKPHITHII B BHAE MONMMEPHBIX IUICHOK, CMA30K M 3allUTHBIX
KonmaykoB. Ha BTOpOM »3Tame MacCHBHBIE aHKepa IIOIHOCTBIO OMOHONHYMBANOT, a
AKTUBHBIE — YaCTUYHO TPH OCTOHMPOBAHMM CaMoif KOHCTpykuuu. Ilocie 3aBepIIeHHs
HaTSDKEHWS] apMaTyphl IIPOM3BOAAT OMOHONUYMBAHUE YCTaHOBOYHBIX THE3J[ aKTUBHBIX
aHKEPOB (CM. PUCYHOK 0).

B OTAenbHEIX cryYasx NacCUBHBIM aHKep 00pasyloT W3 KOHLEBOTO YYacTKa
KaHATHOH apMaTypel IIyTeM pacHyIIeHWsS W HW3ruda OTACNBHBIX IIPOBOJIOK KaHATa C
TIOMOIIBIO CHENMAIBHOTO 000 PYIOBAHHS.

5223 B page ciydacB NPUMEHSIOT COCAMHCHHUS apMaTYPHBIX JJIEMEHTOB IO
IUIHHE C UCTIONIb30BaHUEM MYy(hT. KOHCTPYKTHBHO MY(THI BHIIONHSIOT ¢ PUKCHPOBAHHEIM
TONIO’)KEHHEM W TIOABIDKHBIMH. My(TBl ¢ (DUKCHPOBaHHBIM TOJIOKEHHEM 00pasyroT
CTEIKOBAHWEM AKTHBHOIO aHKepa (C HATAHYTHIM M 3aKPCIUICHHBIM B HEM apMaTypPHBIM
JNeMeHTOM) M THonyMy(Tel. CTEIKOBaHHE TIPOM3BOAST BTYIKOH €  pPEe3pOOBEIM
COeIMHEHNEM (PUCYHOK 8, a).

IMongemwxuele My(QTH 00pa3ylOT CTHIKOBAaHWEM JBYX HOIyMYy(T BTYIKOH c
pe3b00BBIM  coeauHeHUEM (pucyHOK 8, 6). IlomBwkubie My(QTB IIPHUMEHSIOT s

CTBIKOBaHWA apMaTypPHBIX 2JICMCHTOB I10 JJIMHE KOHCprKLIHﬁ.
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PucyHok 8 — KoHerpykiua My(dT Ha npuMepe TeXHUUYECKAX peleHuit pupmer «Jlusumary
(a — My(¢Ta PUKCHPOBAHHOTO MONOXKEHHS, 6 — MOABIKHASA My (PTa)

My®TE ¢ (UKCHDOBAHHBIM IOJIOXKEHHEM YCTPaWBAIOT B CTBIKAX CMEXHBIX

3aXBATOK IO3TAITHO OETOHUPYEMBIX U TIPEIBAPUTENEHO HAMPATAEMBIX TUTUT (PUCYHOK 9).

TlaccuBHBIH aHkep AKTHBHbIH aHKep

B S— |

Mydrosoe coemmnerue

ApMaTypHbiit 3n€MEHT
(UKCHPOBAHHOTO MOA0KEHHUS

PucyHOK 9 — YeTpoiicTBO My(hTOBOTO COSIMHEHHS B CTHIKAX CMEKHEIX 3aXBATOK
MOHOJIUTHBIX KOHCTPYKIIIH
5224 AHKepel MNPOEKTHPYIOT TakuM oOpa3oM, 4ToObl Oblma obecreueHa
IPOYHOCTH OETOHA HA CMSITHE MOJ OTIOPHBIMU HOBEPXHOCTAMH aHKEPOB NP HATSHKEHHU
apMaTyphl, a TaKk >X€ YTOOBl HE MPOMCXOAUIO OOpa30BaHHE HPOAONBHBIX TPELIMH OT
packaibiBaHus OETOHA COCPEIOTOUSHHBIM YCHIIMEM 00KaTHS.
Bce IMeMEHTBI aHKEpPOB M My(T MOKHBI YAOBICTBOPATH TPeOOBAHHSAM  TIO

[IPOYHOCTH ¥ KOPPO3UOHHOM CTOMKOCTH.

23



5.2.3 Henanpsiraemasi apmatypa (K1accbl, THAMETPbI, HIATH)

5.2.3.1 B kayecTBe HEHampsAracMoi NpojoJbHOM paboucii apMmaTypsl cieayer
UCIIOJIBb30BaTh CTEPXKHEBYIO apMarypy IPeMMYIIECTBEHHO KiaaccoB AS500, momyckaercs
TaKKE MpUMEHEHUE apMaTyphl kinacca A400. B kauecTBe nonepevHoil U KOHCTPYKTHUBHOM
apMaTypsl IPUMEHSIOT apMarypy kiacca He Hwke A240. B cBapHBIX CETKaxX U KapKacax
JIOMyCKaeTcs Takoke MPUMEHATh apMarypy kiracca B500.

5.2.3.2 JluaMeTphl U LIard HEHANPAracéMod apMarypel JOJDKHBI COOTBETCTBOBAThH
TpeboBanusaM pazgena 10.3 CIT 63.13330. TIpm 5TOM pacueTHOE COAEPKAHUE
HEHANpAracMoil  apMarypbl HE MOXET OBITh HIDKE MHHUMAJIBHOIO IIPOLEHTA

apMHPOBaHMsI, KOTOPOE yCTaHaBIMBaeTcs B cooTBeTcTBHH ¢ M. 10.3.6 CIT 63.13330.
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6 HarsskeHHe apMaTypbl, IOTEPH HATHKCHHS] APMATYPbI,
HANpPsSEKeHUs B 0eTOHe MPH 00:KaTHH

6.1 HauOonblice 3HAauYeHME HAYAIBHOTO HAMNPSHKEHWS B NPEABAPUTEIBHO
HANPSHKEHHOH apMaType Oy, NPUHUMAIOT B COOTBETCTBHM ¢ ykasauwsmu m.9.1.1 CII
63.13330.

6.2 HampsokeHusl G.,, , KOHTPOJIMPYEMBIE IPH HATSDKCHWM apMarypbl Ha
3aTBEP/CBIIMI OETOH W OMPE/CIACMbIC U3 YCIIOBHS 00ECICUEHNs! B PACUETHOM CEUCHHH

HANPDKEHUA Op, BHIUUCIAIOT O GopMyIe:

P P'eop'ysp)
Ocon = Osp — @ +—
con se (Ared Ired ? (1)

rae

Gy, NPUHUMAIOT 0€3 yueTa MOTePh MPEeABAPUTEIFHOI0 HANPSHKEHHNS,

P, e,, ompenensarot no Gopmynam (2) u (3) IpH 3HAYEHUAX Oy, C YYETOM HEPBBIX
IIOTEPh MPEABAPUTENHHOTO HAMPSDKEHH (pUcyHOK 10);

BEPXHAZ HEHANPAracMasn
apsmarypa

JMHNA LUSHTDE THHECTH

OPUBEISHHOTO CEHEHHR

Ysp |
i

S—t

ey P = G gpiA 050

NPEBAPUTESILHO HWKHSA HEHRNPATaeMan
HANPAAKSHHAR apMaTypa apMaTypa

PucyHok 10 — CxeMa yCuuif B pac4eTHOM CEUCHUH IIPU OMPE/IENEHNN KOHTPOIAPYEMOTO
HAIPSDKEHUS Ocon

Y — PacCTOAHWE OT LCHTpa TDKECTH IIPUBCACHHOIO CCUCHHs 10 TOYKH

[IPUJIOXKEHHUS YCHITHS B HATIPSITAEMOU apMarype;
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o = FE/FE, mnpu 5TOM 3HaudeHHe FE;, NPHHUMAIOT Kak Juisd Kinacca O€ToHa,
OTBEYAOMLIETO MPOCKTHOMY 3HAYEHUIO MEPEJATOYHOH IPOYHOCTH OETOHA.
B dopmyne (1) ycunue mpeaBapuTeNbHOrO o0aTus P W OKCIEHTPHCHTET €ro

NPIWIOKCHUSA €,, OTHOCHTCIBHO LIEHTPA TKCCTH IPUBCICHHOI0 CCUYCHUS ONPCACIIAIOT 110

(hopmyam:
P =05 Agp, 2)
Tsp*Asp™Ys
€op = _p%’ 3

rae A, — WIomALh IOMEPEIHOr0 CEYCHHS HaNPAracMOi apMaTyphl.

I'eoMeTprUecKHe  XapaKTEPUCTUKM  TOMEPEYHOTO  CEUCHHS  DJIEMEHTa
PacCUNTHIBAIOT 0e3 yueTa TIIOMIaIH TIONEPETHOTO CEUEHHS apMaTyPHBIX JIEMEHTOB.

YunThiBas KPUBOJIMHEHHBIH XapakTep packiaJkM HampsraeMoif apMmaryphl Io
BBICOTE CCUECHHS, 3HAYCHHS 0y, YMHOMKAKOT COOTBETCTBEHHO HA C0SO, Tie O —yroa HaKkIoHA
OCH  apMaTypel K  HpOJOJNBHOM  OCH  JNeMeHTa (411  paccMaTpUBacMoro
CEUCHHUS).

6.3 B npouecce mnepemauy yCHWIMS OOKAaTHA M B IIPOIECCE AKCIUIyaTalUH
KOHCTPYKIIMA HAYaJIBHOC TIPUHATOC TPCABAPUTCIIBHOC HANPSHKCHUE YMCHBIIACTCA
BCIEACTBUE AehopManiy aHKEPHBIX YCTPOMCTB, MON3yd4ecTH OETOHA W T.O. YKa3aHHBIE
TOTEPH Pa3/ENAIOT Ha IIE€PBEIE TOTEPH U BTOPHIE HOTEPH.

ITpu ompezeneHUN HANPSDKEHUS O, B HAIPAra€MOl apMarype yUHTHIBAIOT:

a) B cTaauu oOxarus OETOHA — EPBBIE OTEPHY,

6) B CTa/IAN SKCIUTyaTaluyi 3JICMCHTA — TICPBBIC U BTOPHIC TOTCPH.

Hanpsokermst o, B OOBIUHON apmaType, CBA3aHHEIE € OOXaTHeM O€TOHa,
NOPpUHUMAIOT B CTAJIUHM SKCINTyaTalluy C¢ YUYETOM MOTEPH OT YCAAKH U MOJI3y4YCCTH Oerona.

JUis  mpefBapWTENbHO  HANPSKEHHBIX  OKENIE300CTOHHBIX  KOHCTPYKIWH ¢
HaTsHKCHUEM  apMaTypel Ha 0eToH K MCPBBIM  TIOTEPAM  CIICAYET OTHOCHUTL NOTEPH,
HPOUCXOAIIKME B IIPOLIECCE TIEPENadH YCUIUii HATsDKEHHS Ha GETOH BIUIOTH JI0 OKOHYAHHS
oOkarus 6eTOHA W MONHOM Mepeaadd HATSHKCHUS.

ITepBbie nOTEPH NPOSBIAIOTCS PH HATSDKEHUH apMaTyPHBIX IEMEHTOB Ha OETOH
J0 OKOHYaHUS 00kaTHs OETOHA, a BTOPEIC OTEPH MPOSBIIOTCA B MOCICAYIONIMI NEPHOT

— [IEPHOJ, HArPY KEHHU MOJIE3HOH HATPY3KOH M dKCILTyaTalluid KOHCTPYKIUH.
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6.4. K unciy nepBeIX NOTEPb OTHOCST MOTEPH:

- oT Aedopmanyii aHKEpOB (MOCATOK LAHT B aHKEPaxX ) AG,s;

- OT TPEHMS apMaTypPhl O CTEHKHN kKaHanooOpaszoparenei Acg,s,

- OT YOPYroro YKOpOYCHHsI KOHCTPYKIWH IpH €€ OOKaTHU HECKONBKHMH
HOCNIEA0BATENBHO HATATHBAEMBIMU KAHATAMH AG,s.

K 4ucity BTOpBIX IOTEPH OTHOCAT MOTEPU:

- OT ycaJku OeTOHA AG,,s;

- OT MON3y4ecTH OETOHA AGyys;

- OT peNaKcalit apMaTyphl AG,,;.

B pacueTax notepb HaNPHKEHHA Ty, NPUHAMAIOT €3 yueTa MoTeph.

6.5 Ilotepn ot AedopManuii mOCafoK NAHT AGg,s PACCUUTBIBAIOT N0 YKA3aHUAM II.
9.1.6 CI1 63.13330.

6.6 TloTepu OT TpeHHA apMaTyphl O CTEHKH KaHalOB AGgy7; B 0OlEM Cilyyae
PACCUMTHIBAIOT C YYE€TOM KOHKPETHON T€OMETPUM PACKIaJKd apMaTypHBIX SJIEMEHTOB,
KOTOpas OMpeeNsieT H3MEHEHHEe YIiia II0OBOPOTa OCH apMarypel. B mpakTHdeckmx
pacuerax U3MEHEHHUE YTJIa MOBOPOTA OCH apMaTypbl NPUHUMAIOT PABHOMEPHBIM IO JJIMHE
apMaTypHOro sjeMeHTa. M3MeHeHue yria HOBOpPOTa OTBEYaeT YOIy, 00pazyeMoMy
KacaTeT-HBIMU K TPASKTOPHUH PACKIIAJKH apMaTyPHBIX 3IEMEHTOB Y aKTUBHOTO aHKEPHOTO
YCTPOMCTBA MU B PaccMaTpUBAacMOM ceueHuM. IToTepu OT TpeHHs O CTCHKH KaHAIOB

OTIPEIEISIOT TI0 (hopMyJIe:

Ay = 04y |1~ —z7255] 4)
rae

€ — OCHOBaHHE HaTypajbHOTO JlorapugMa;

6 — k03 (puLHMEHT TPEHUs, TPUHIMaeMblii paBHBIM 0,06 (U1 KaHATOB B 3AIUTHOMH
000;109Ke CO cMa3Koi#t);

w' — kodhUIMEHT yueTa HEMPAMOMMHEHHOCTH (BHXJISHWS) KaHAaTa MPH €ro
MMPOU3BOACTBC, l'lpI/IHI/IMaCMI:If;I no JaHHBIM CCpTI/I(I)I/IKaTOB 3aBOOB-H3I OTOBHUTEIICH
apMaTyphl. B ciydgae oTCyTCTBUS JaHHBIX 3aBOACKUX CEPTU(UKATOB /I KAHATOB BBICIICH
KaTerOpuH KauecTBa JaHHBIH Koa¢duumenT npuanmator paBasmM 0,05 pam/m;

X — PacCTOsHUE OT aHKEPA JI0 PACCMATPUBAEMOTO CEUCHUS, M;
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6 — cyMMapHEIil YTOJI IIOBOPOTA OCH apMaTypPHl OT aHKepa M0 PACCMATPHBACMOIO
ceveHus, paf. (U1l NPAMOHHENHBIX yYacTKOB CYMMApHBIH yron € IPHHAMANOT PaBHBIM
0).

Jins MHOTONpOJETHBIX KOHCTPYKIMIA (TTPH YHCIIE IPOJIETOB #1) TIOTEPH OT TPEHHS O
CTCHKHM KaHATOB OIPENENAIOT B IOCIAEAHEM npoiere # (Y IACCHBHOIO aHKepa) I0
bopmye:

AGgpy; = Ospn—1 [1 - m , (%)
e
TI€ Ospn—q — IPEABAPUTENBHOE HANIPSDKEHHE B apMaType B IIPOIIETe # — 1, onmpesensemMoe
C YYE€TOM TOTEPh Adgy; B KaKIOM M3 OCTAIbHBIX IIPOJIETOB, HAYMHAS OT AKTHBHOIO
aHKepa 10 npojaeran — 1.

Ipumep pacuema

Heobxoounrio onpedenunib NOmepy HANPSCEHUS OM MPEHUs APMAMYPsL O CIEHKU
KAHAUI08 8 CedeHlll HA PACCIOSHUU X = 7,5 M OM aHKEPHO20 YCMPOTCMEA sl KAHAMHOT!
apmamyper kaacca K7-12,5-1550/1770-TV100. Benuwyuna nauaivHoeo HAnpsxCceHus 6
npeosapumebHO HANPINCEHHO apMamype RPUHImMa

Osp = 0,8R;,, = 0,8-1550 = 1240MIla.
Cymmapneiii yeon nodopoma OCu apmaniypsl Oni GHKEPHO2O YCMpoticméa 00

paccmampueaemozo cevenust cocmasnsem 6=0,30 pao.
1 1
AO—SP7 = USP [1 - eé‘-(w'-x+9)] =1240 [1 - 30,06-(0,05-7,5+0,30)] = 47'8 MIla.

Kak npaBmno, packiajKy apMaTypHBIX O3JEMEHTOB HPOU3BOJAT IIO BBICOTE
CedeHHs ¢ 00pa3oBaHHEM PABHOMEPHOTO W3MEHEHHS yIJia MOBOPOTA apMaryphl MO THHE
PasMEIIEHUsl apMaTypHBIX OJIEMEHTOB H CHMMETPHYHO OTHOCHTEIBHO —CEPEIMHBI
IPONIETOB. B Takmx ciydyasx MOTOHHOE M3MEHEHWE YIVia IIOBOPOTa OCH apMarypul 6,
pazi/M, pacCUMTHIBAIOT 1O (opMmyIe:

8 = 16Lf—2 , (6)

rae
J— paccTosiHME MO BEPTHKAIN MEXK/Y BEPUIMHAMM ITPOJICTHOM M OMIOPHOH mapabon
(pucyHok 11);

L — pnuHa nposeta.
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Pucynok 11 — I'eomeTpHs packIafkd apMaTypPHBIX JIEMEHTOB 10 BEICOTE CEUCHUS
KOHCTPYKIMH TIO TPAEKTOPHSIM TPOJIETHHIX W OTIOPHBIX MapadoI

Jins cnydacB paBHOMEPHOTO M3MEHEHHs yIjla HOBOPOTA apMaTyphl MO IUTMHE €€

pa3MeIeHnsT pacdeT MOTEPh OT TPSHHS O CTEHKH KAHANOB IOIYCKAETCA TPOU3BOIATE 110
topmyne:

1
803y = aip 1 = Soareay] )

IIpumep pacuema

Heobxo0umo onpedenume nomepu HANPsAICEHUs: OM MPEHUs. APMAMYpPsl O CIEHKU
KaHanos Ojis niumel nepexpeimus (nporem 12 m) y naccusnozo ankepa (na paccmosiuu
X = 12m om axmugnozo ankepa,.

Hcxoonoe  apmuposanue: kawamuas apmamypa xiacca K7-15,7-1650/1860-
TYVI100. Hauanenoe nanpsoicenue 8 npedsapumenbHo HANPSNCEHHOT apmamype

0sp = 0,8Rs, = 0,8 1650 = 1320 MIla.

Beicoma  nonepeunozo  ceuenua naumvi  nepexpoimus 400 am,  monyuna
3AUUMHO20 CLOSL DeMOHA OM apMAMypHO20 dleMeHmd 00 HUMCHEN U GepXHell 2paHu
oancu npunama 30 mm. C yvemom ouamempa apmamyprozo onemenma ~20 mm (19,9 ym
— M. mabauyy 3) paccmosmue f mMesicoy eeputuiamu poemHoil U ONOPHOL Napaboi (ci.
pucyHox 11) packnaoku npeogapumensio HANPsIdICEHHOT ApMAmypl HO BbICOME CeYeHUs
cocmasum

f=400-30—-30—10—-10 =320 MM = 0,32 M.
Ilpunsmo pasHomepHOe U3MeHeHue Yend NOGOpOmd OCU apMamypel HO OnuHe

b6anku, mo20da NO2OHHOE USMEHEHUe Yeia NOGOPOMA OCU APMAMYPb
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' = 16-£ = 16E = 0,0356 pag/m.
12 122 ’
Toeoa
1 1
A0gy7; = Oy * [1 - m] =1320 [1 T 200612(0.05+0.0356) | 78,9 Mlla.

6.7 Ilotepu OT ynpyroro ob6xarus (yKopodyeHHs) GETOHa KOHCTPYKUHH AGy,s

YUMTHIBAIOT TIPH HCHOIB30BAHHM HECKONBKMX apMaTypHBIX 3JIEMEHTOB B CCUCHUH
KOHCTPYKIMH, HATATHBAEMBIX MOCJIEAOBATEIbHO, W MOTYT OBITE OIICHEHHI Yepes
JedopManny yKopoueHus GETOHA.

ToTepn TMpeBApUTENBHOTO HATPSHKCHHUS B TPYIIE apMaTYpHBIX 3JIEMEHTOB C
YYETOM BIIHSHHS YIPYTOro yKOpPO4YeHHs OCTOHA B 30HE PACHOJIOMKCHHS apMaTyPHBIX
SJIEMEHTOB, HATATUBACMBIMH MEPBBIMH, BEI3BAHHOTO YCHIMSAMH B apMarype,
HATATHBAEMO#l TMO3NHEE, MOMYCKACTCA OMNPEAENATh 4YEpe3 YCPEOHEHHYIO Ae(opMaliiio
yYKOpoUeHHs OeToHa.

B cpenHeM BeNWYMHA OTHOCHTENIBHOTO YKOpO4YeHHs OeToHa MoxeT ObITh

BEIP&KEHA KaK

& = 0,5L 8)

AcEpp’

rae

Epp — HauaubHBI MOIYJb YNPYroCTH OETOHA, OTBEYAKIIME MepenaToYHoN
IIPOYHOCTH OETOHA,

A, — miomans o0XMIMaeMOro OETOHHOTO CEUCHHS 34 BBRIYETOM IUIOIMIAIH
TIOTIEPEYHOT0 CEYEHMUS NPE/IBAPUTENBHO HANPSHKEHHOMH apMaTypsl,

P — nelicTByIomiee B CEUCHNH COKAMAIONIEE YCHINE OT HATSDKCHUS.

Koahdunment 0,5  yuuThiBacT  YCPeOHEHHOE  OEUCTBHE  HECKOJBKHX
[10CJ1E/I0BATENBHO HATATHBAEMBIX APMATYPHBIX JJIEMEHTOB.

TloTtepu TpeABApUTENBHOIO HANpsHKEHHs OT  ympyroro oOxatus OeToHa
onpeaensor 1o gopmye:

Aogpg = &¢* Egp, ©)

rae L, — MOLyJIb YIIPYTOCTH KaHaTa.

Ilpumep pacuema
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Tpebyemcs  @blyuCIUmMb  NOMEPU  HANPSIJICEHUS.  OM  YNPYeo2o — YKOpOYeHus
oicene306emontotll oauxu nonepeunvim ceyenuem 300x900mm (bxh), ewvinonnennoii us
maicenoeo bemona xiacca no npoyHocmu Ha coicamue B50. Ilepeoamounasn npoyHocme
bemona npunsma pasnoti 80% om npoexmnozo xiaacca, m. e. Ry, = 40Mlla;

Ey, = Ec =36000MIla. B 6ame Oeticmgyem ycumue obocamus om 9
HeOOHOBpeMeHHO Hamseusaemulx  kanamoe kaacca K70-15,2-1650/1860-TY100 ¢
HAYATbHYIM NPed8apUumetbHbiM HANPSIJICEHUEM

Osp = 0,8 Ry ger = 0,8+ 1650 = 1320MlIla.
IInowads nonepeuroeo ceveHusi 00HO20 Kanama cocmaeisiem 165 .
Onpeoensiem ycunus obcamus P
P =9-1,65-1320 = 1960 kH,
A, =30:90—-9-1,65=2685cM?.
OmHocumenvHoe ykopouenue baiku om oesicmeus ycunus obxcamus P

P o5 196000
A; Epp " 2685360000

£ =05 =1,014-10%,

mozoa
Aogpg = €.+ Egp = 1,014 107*-1,95- 105 = 19,8 Mlla.

B KOHCTPYKIISX € HATSHKEHUEM apMaTyphl HA OSTOH PAcHoIOKEHUE apMaTypsl 110
KpWBOW HM3THOAOMUX MOMEHTOB TIO3BOJISIET OOXOIMTHCS ©€3  MpeABapUTENBHO
HaNPsHDKCHHOW apMaTrypsl B CKATOM OT ACHCTBUS BHEIIHMX HArpy30k 3oHe. IlosTomy
3HAUEHUE TMOTEPh OT YHPYTOTO YKOPOUEHHs OETOHA KOHCTPYKLHMH TakKe NOMYCKaeTCs

ONpEaAcIATh U3 COOTHOIICHUA!

P Pc1yeop
Ao, = 0,5a <_n+m), (10)
red Ired :

rie Py — ycuiue Bo BCeH HEOTHOBPEMEHHO HATATHUBAEMOM apMaType ¢ yHeTOM MEPBBIX
HOTEPb IPEABAPHTEIBHOTO HAIIPSKEHHUS.

JIns TIOCKUX IUIAT MEPEKPHITHI IOTEPH OT YIPYIOro YKOPOUCHHS IOMYCKaeTCs
IPUHUMATH PaBHEIMA 0.

Crnenyer oTrMmeTuTh, 9TO YKa3aHHBIE CIOCOOBI pacdera IOTEPh OT YHPYTOTo
YKOPOUEHHS SBJSIOTCS MPHOMIDKCHHBIMM, T.K. HE YYHTBIBAIOT BIIMSHHE YCHJIMS OT

KaKIOTO HATSACMBAECMOr0 KaHAaTa (WM TPYNIEl KaHATOB) OTJACTBEHO Ha aedopMariin
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OeroHa y paHee HaTAHyTOM apmarypbl. Kpome TOro, 3I€Chb HE YYHTHIBACTCH
B3aMMOJENCTBHE YKOpauMBAIOLIECSd KOHCTPYKIMM CO CMEKHBIMH BEPTUKAIBHBIMU
KOHCTPYKIIMSIMH ~ HECYIIedl  KOHCTPYKTHBHOM  CHCTEMbI, KOTOPBIC — MPETSTCTBYIOT
YKOPOYECHUIO 1 BBEI3BIBAOT JOIIOIHUTCIIBHBIC YCUTIUA B YKa3aHHbIX KOHCTPYKIUSAX.

6.8 TloTepu oT ycaJkd OETOHA paccYMTHIBAIOT HO yKasawusm m. 9.1.8 CII
63.13330.

6.9 TloTepu OT MONM3YYECTH OCTOHA PACCUMTHIBAIOT MO ykasamuam m. 9.1.9 CII
63.13330. Jlyist OnpeAeNeHAS CKUMAIOLIUX HANPSDKEHHH Ty, TOJCTABISAEMbIX B (opMyITy
(9.9) CIT 63.13330, KOHCTPYKLHKIO IIO JUIMHE IPHIOKEHHS YCUIHS TPEIBAPUTEILHOTO
ofsKaTys Pa3GUBAOT HA OTAEIBHBIC YYACTKH (YHCIO y4acTKOB — /). [lid xaxuoro i-toro
YUACTKA CKUMAOLINC HAMPSDKEHWS B OETOHE ONMpeferAloT IO ykasaHmwsm 1. 6.12, a
3HAUEHHE Opy,; MPUHUMAIOT CPEJIHAM ISl BCEX YUACTKOB.

JloTyckaercsi pacdeT HOoTeph OT HOI3Y4eCTH OETOHA IPOU3BOMUTE MO (OpMYyIIE:

A0spe = €cp " Eps (11)
rie & — OTHOCHTENBHOC YKOpOUCHHEC OCTOHa HA YPOBHE HANpPATacMOH apMaTyphl,
PACIIOJIOKEHHON B CEPEIMHE BEICOTHI IMOMEPETHOTO CEUCHNs. JHAUCHUE £y ONPEACIAIOT

o (opmyie:

fop = D, (12)

Epp
TIE Qpcr — KO3(DOUIMEHT NON3yuecTd O€TOHA, ONpenesseMbiii cornacuo m. 6.1.16
CI163.13330.

6.10 TloTepu mpeABapUTENBHOIO HANPSDKEHUS OT pENaKkCaldd  apMaTypbl
NPUHAMAKT € YYETOM TPIMEHEHMS apMaTypHBIX JIEMEHTOB C KaHaTaMM BBICIIEH
KATerOPHH KaueCTBa (CTaOMIM3MPOBAHHEIX) IO (popmyie:

Adspr = T1000 “fr Osp, (13)
TIE Figgo — TOKa3aTedb pelakcaluy, KOTOPBIM IPUHUMAIOT PaBHBIM 3HAYCHHIO
penakcanyu, MOJIyIeHHOMY 10 JaHHbIM 3aBOAA-U3TOTOBUTEI IIPU HAYAIBLHOH Harpyske
70% OT (HaKTHUECKOrO Pa3pblBHOIO YCHJIUsl B TEYCHHE BPEMEHH ACHCTBHS HArPY3KU B

1000 yacos u Temneparype +20 °C.
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IIpu OTCYTCTBMM JaHHBIX MO cepTH(UKATaM 3aBOJOB-M3TOTOBUTENEH MOKa3arenb
penaxcaryy IpUHUMAKOT B pacyueTax il CTa0MIM3UPOBAHHBIX KAHATOB PaBHBIM 2,5% npu
Osp = 0,8 R .

Ipw g5 = 0,7 R, IPUHAMAROT Fig90 = 1%. JIISL MPOMEKYTOUHBIX 3HAYCHHM Oy
IIOKA3aTelNb PEIakCcaluyl ONMPEAETSIIOT O HHTEPIOJISLIAU.

[ = 1,5 — xoapdummenT penakcamuy, yIUTHBAIOMIIN MPOIOKATEIFHOCTh CpoKa
JKCIUTYaTalKi KOHCTPYKIIHIA,

Oy, — HAYAIBLHOE IPEIBAPUTENFHOE HANMPSDKEHWE B KAaHATHOH apmarype mpd
nepenaue yCuins HaTsDKeHUS Ha OSTOH.

Jns cpen 3kculyaTalnuy ¢ cUcTeMaTHYecKuM BozaeiictBueM temmneparyp +50 °C
NOTEPH OT peJaKcalMy yaBaWBaroT. [ IPOMEXYTOYHBIX 3HAYEHWIH TeMmeparyp
JKCIUTyaTaluy MOTEPU OT PeNaKcalii ONPEAETISIOT MO HHTEPIOJISLIH.

C yyeroM BO3MOXHOTO UCIOJB30BaHUS (IIPH CHELHAIBHOM 00OCHOBAHMH)
CTaNbHbIX KaHAaTOB 1-ii kareropuun kadectBa mo I'OCT 13840 (cM. m. 5.2.1.3) motepu
HAIPOKEHUS OT Pellakcaluy U 3TOH apMaryphl AOMYyCKaeTcsa ONpeAeniaTs no gopMmyre
(9.3) CI1 63.13330.

IIpumep pacuema

Tpebyemcsi  onpedenrums  nomepu  HANpsdCEHUs —Om  peiakcayuu  Ois
CMabunusupo8anHoH KAHAmHou apmamypui kiacca K7-12,5-1550/1770-TY100. Benwuuna
HAYANbHO20 HANPSIJICEHUS 8 NPEOBAPUMENbHO HANPSIJCEHHOT apmamype cocmasisiem

gsp = 0,8 R, = 0,8+ 1550 = 1240 MIIa,
max kax gy = 0,8Rg , M0 1900 = 2,5%,

AGgp; = Tig00 * fr* Osp = 0,025+ 1,5 - 1240 = 46,5 MIla (3,75%).

6.11 TlomHble 3HAUYeHWS TEPBHIX MOTEPh M OTBEYAMOIIME WM  YCHJIHA
IIpeiBapUTENBLHOTrO 00xkaTus omnpenendoT no dopmynam (9.10) u (9.11) CIT 63.13330.
IlonHele 3HAueHWs NOEPBBIX M BTOPBIX MOTEPh K OTBEYANOIME UM  YCHIMSA
NIPEIBAPUTENIBHOTO O0KaTHsl onpeesatoT no gopmynam (9.12) u (9.13) u ykazanusm 1.
9.1.10 CIT1 63.13330.

6.12 Cxumaromue HanpsKeHUs B OETOHE 0, MPH TIEpeade ycumust o0xkatus Py

(C y4eToM MepBBIX MOTEPh) ONPEACIAT B COOTBETCTBUM € YKa3zaHUsIMH pazaena 9.1.11
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CIT 63.13330 B pacueTHHIX CEYCHMAX. PacyUeTHbIC CEUECHMS NPHHAMAIOT HA YPOBHE
BEPIIMH MPOJICTHON W OMOPHOM 1apabost pactioioKeHs HApAracMoi apMaryphl.

CxuMaronye HaupskeHWs B OETOHE 0p, B CTAMUU OOXKATUS OHPEHCISIOT B
coorBeTcTBUH ¢ yKkazanusmu pazgena 9.1.11 CIT 63.13330 Ha ypoBHE KpaiiHero
pacTAHYTOTO OT OCHCTBHA BHEIIHEW OKCIUTyaTallMOHHOW HArpy3KW BOJIOKHA WM HA
YPOBHE OCH HanpsraeMoit apMarypsl mo gopmyie:

P Py eop - M-
¢} 1 Yy y
O'bp—A )+ @) “Cop "V

(14)

red Ired Ired
rae

P(1) — ycunue IpeaBapuTeNbHOrO 06XKaThs ¢ YYETOM IIEPBBIX IIOTEPb;

M* — warubaroumii MOMEHT OT BHEIIHEH Harpy3kH, OEHCTBYIOUICH B CTaauu
obkarust (0T COOCTBEHHOTO Beca 3JIEMEHTAa M OT JONOJHUTEIbHBIX BEPTUKAIBLHBIX
HAarpysoK ¢, (cM. pasuen 7)),

Y — PpacCTosHHE OT IIEHTpA TSDKECTU IIPUBEICHHOTO CEUYECHHs O3JIEMEHTAa [0
paccMaTpuBacMoro YpoBHS;

€op — OKCIIEHTPUCUTET YCHIIHSA P(yy OTHOCHTENBHO LEHTPA TKECTH MPHBEICHHOTO
[ONIEPEYHOT0 CEUEHHMS 3JIEMEHTA.

PacraruBaromye HanpsokeHUsL B OCTOHE Op, ONPEIEIAIOT B TE€X K& PACUYETHBIX
CEUYCHUSIX, HO Ha YPOBHE KpaiHEro C>Karoro OT ACHCTBHS SKCIUTYaTalHOHHOW Harpys3kd
BOJIOKHA 1TO (hopMyJIe:

— P _ Pwyeopy + My (15)
Ared Ired Ired

Obp

Pactarusaromue HanpsbkeHus B 6eTOHE B CTaUM 00KaTHs HE JOLKHBI NPHBOJWMTE

K 00pa30BaHUIO HAYANIBHBIX TPELWH B CKATON OT ACHCTBHS SKCILIyaTAMOHHBIX HAIPY30K
30HE, 4TO IIPOBEPAIOT II0 YCIOBUIO:

Opp = Ry ser- (16)

B pacyerax reoMeTpu4ECKUE XapaKTCPUCTUKH MONEPEYHOrO CEYECHUS IPHHUMAKOT

6e3 ydeTa HanpsAraeMoi apMaTypel B KaHaroo0pa3oBaTeneii.
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7 Harpy3ku H BO3eiicTBUS

7.1 PacuerHbie HATPY3KU W BO3ACHCTBHS HAa KOHCTPYKIUH C YYETOM CHEIUGBUKE U
OTBETCTBEHHOCTH COOPYKCHHS (TIOCTOSIHHBEIC, TEXHOJOTHYIECKHE, BPEMEHHBIE HArpy3KH,
KIMMATHYECKHE BO3ACHCTBHA) NPUHAMAIOT B COOTBETCTBHM ¢ TpeOoBaHmsmu CII
20.13330.

B kauectBe pacdUeTHOM CHTyallMd TAKKe PacCMaTpPHBAIOT — HArpyXKeHHUE
KOHCTPYKIHI MePEKPHITAS (TIOCIE OCYIIECTBICHIS HATSDKEHHS apMaTypel) Harpys3Koit ot
TepelaBaeMoro Ha TIEPEKPBITHE Beca OMamyOKH, apMarypsl M YJIOXKEHHOTO OeTOHa
BBILLIENIEKAIIETO EPEKPBITUS.

7.2 Ycwimsi OT HATSDKEHMH apMarypbl Ha OCTOH C y4YeTOM COOTBETCTBYHOLIUX
HOTEPh B pacyeTax JOMyCKASTCs YIUTHIBATh Kak BHEITHIOK HATPY3Ky H PACCMATPHBATEH MX
B Hambomee HEONMArONPHATHBIX pPACUCTHBIX KOMOMHALMSX C TEMH BPEMECHHBIMU
Harpy3Kamu, KOTOPbIC IPABOIIT K BOSHUKHOBEHHIO MAKCHMAITBHBIX YCHIIMI B SIIEMEHTAX.
3HaueHNS TIPeIBAPUTEIHHOTO HAIMIPSXKEHHUS BBOIAT B PacueT ¢ KOI(QGUIMEHTOM TOUHOCTH

HATSDKEHHS apMAaTy Pl Yy, OIpEAenseMbiM N0 GopMyte:
Yop =14V, (17)

3HaK «IUTIOCY TPWHUMAIOT TPH HEOJArONpPUATHOM BIMSHUH IPEABAPUTEIBHOTO
HaMpsDKEHUS (T. €. Ha JaHHOW cTaauu paboThl KOHCTPYKLMHM WM HA paccMaTpUBacMOM
YYACTKE BIEMEHTA IPEABAPUTEIFHOS HANPSOKEHHE CHIDKACT HECYLIYI0 CHOCOOHOCTS,
crocoOcTByeT 00pa30BaHUIO TPELIMH U T. I1.), 3HAK MUHYCY» — IPH O1arompusATHOM.

3uauenus AY;, mpuHAMArOT paBHbMH 0,1

IIpu ompenencHuM NMOTEPL NPEABAPUTENBHOTO HANPSDIKCHUS apMaTypbl, a TAKOKE
IpK pacueTe MO PACKPHITHIO TPEIMH M Mo AedopMmarmaM 3HaueHue AYg, JomyckacTes
MPUHAMATH PABHEIM HYJTHO.

7.3 Packiamka HampsraeMbIX 3JIEMEHTOB IO IMapaboITYeCKOMY OYEPTAHUIO (CM.
PUCYHOK 5) BEI3BIBACT MOSBIICHHE JOTIOTHATEIBHBIX CHJT, HOPMAJIBHEBIX K OCH 3IIEMEHTa, OT
BEPTUKAIBHEIX COCTABILIIOMINX VCHIMIT HATSKEHHWS apMaTyphl. YKa3aHHBIE CHIIBI
MPUBOIIT K JKBHBAJICHTHBIM DPAaBHOMEPHO PAaCIpENeNICHHEIM Harpy3kam, KOTOpbIE B

MpojieTe OEHCTBYIOT B HAampaBicHMH, OOPATHOM JCHCTBHIO BHEINHENW HArPY3KH, TEM
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CaMBIM YMEHBLUAS YCUIUs OT BHEITHEH Harpy3ku (pucyHok 12), a Ha omope NeHCTBYIOT B
TOM JKE HAMPABJICHWH, YTO W BHEINHAA HArpy3Ka, TEM CaMbIM YBEIMYMBAS YCHIMS OT

BHEIIHEH HATPY3KH.

paccromnie MEXRY TOUKAMIT HOMEHECHE
|, Hanp smrmba xanata (1) v I ..
7 7 7

i Ze

£

11
) a2
s / LAAA
och I(OI!OHH;; ; T T T ?/T T T T T 0 :ocb
ﬁ; nposer (L) 4’

Pucynok 12 — JlononHuTeNbHBIE HAPY3KH B KOHCTPYKLHUAX OT MONEPEYHBIX
BEPTUKAIBHBIX COCTABJISIOIINX YCUITHH HATSHKEHUS

Jannblii 3¢(EKT yIUTHIBAIOT COOTBETCTBYIOIIMM BBEICHHEM JIOTIOJHHTEITBHBIX
BHEIIHUX HArpy30K Ha KaKIOM K3 YYaCTKOB Napaboi. YKa3aHHBIC HArPY3KH YYUTHIBAIOT B
pacdeTax cO 3HAKOM «MHHYC» B IIPOJIETHOM napaboie U co 3HAKOM «IITIOC» B HAJOMOPHOH
napabore.

7.4 JIOMONHATENBHYIO BEPTUKAIBHYIO PAaBHOMEPHO PaclpeleNeHHYIO HarpysKy
Qpz B TIPOJIETHOM 4aCTH KOHCTPYKUMU HA MIMHE [, OT AEHCTBHA yCHims oOxarms (CM.
PUCYHOK 12) BBIUMCIIAIOT 110 QopmyIie:

P-f
qp2=81_22
2

(18)
JIOTIOTHUTENBHYI0 BEPTUKANILHYIO PABHOMEPHO PACIPECICHHYIO HATPY3KY Gpq H
Qp3 Ha JIEBOH W NPABOii OIOpaX MPoJeTa KOHCTPYKLMH Ha AMHHE [y OT aelicrBua ycunus

oOxarust OIpenensoT no GopmMymam:

P-fi _ P f3
l_z; Qp3—8l—2 )
1 1

qp1 =8 (19)

rac
P - yCunue npeaBapuTCIIbHOTO HaMpPsDKCHUS 38 BBIYCTOM IIEPBBIX W BTOPBIX

MOTCPb,
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Ji. f3 — paccTosHHE N0 BEPTUKAIM COOTBETCTBEHHO MEXKAY BEPIIHHOH JIEBOH
HAJOMOPHOM Mapabonsl B paccMaTpHBAcMOM MPOJIETE W JIEBOM TOUKOM Tmeperuda
apMaTypHOTO 3/IEMEHTa M MEXIy IIpaBoif HAJOMOpHOM mapabomoll W MpaBoOil TOUKOMH
nepernda apMaTypHOTO JIEMEHTA B pacCMaTpuBacMoM TpoJere (cM. pucyHok 11);

Jf> — paccTOsIHUE MO BEPTUKAM COOTBETCTBEHHO MEXIY BEPIIMHON MPOJETHOH
napa60ﬂb1 1 TOYKaMHU IICPET. nda apMaTypHOro 3JCMCHTA B pacCMaTpuBacMOM IIPOJICTE,

l;, I, — AnuHA y4yacTKa IIpoJieTa MEeX/Iy TOUKAMH Ieperinda apMaTypHOTO IeMEHTa
COOTBETCTBCHHO B HAJOMOPHOH 4aCTH M MPOJIETHON YaCTH KOHCTPYKLUH.

Touxoii M3MEeHEHNS HANIPaBJICHN W3rHOa apMaTypHOro SNIEMEHTA SBIISETCS TOUKA,
B KOTOpO# (h)YHKIMS HEMPEPEIBAA W TIPH TIEPEXOME Yepe3 KOTOPYIO (PyHKIU MEHSIET 3HAK.

Paccrosnus f;, f5, f; M Anunbl /5 , [, yCTaHABIMBAIOT B COOTBETCTBUM C YKA3aHUSIMU
pazzena 13.2 u Ilpunoxenust A.

7.5 CymMMapHOE COCPEIOTOYECHHOE YCHUIME Ha ONOpe OT JIOMOJHHTENBHEIX

BEPTUKAIBHBIX PABHOMEPHO PACIIPE/ICIICHHBIX HaTPy30K PACCYUTHIBAIOT MO (hOpMyIie:
W, = 8Pl'—f. (20)
CyMMapHOE COCpPENOTOYCHHOE YCHIAME B TIIPOJET€ OT  JOTOJHHTEJBHBIX
BEPTHUKAILHEIX PABHOMEPHO PACIpe/IENIEHHBIX HArPy30K PAaCCUUTHIBAIOT 10 (opmyste:
W, = spl'—f. @1
Ha pucynke 13 1nokasaHO pacnpenejaeHHe COCPEJOTOUEHHBIX CHI  OT

JIOTIOJTHUTENIbHOM BepTI/IKaJ'IBHOfI HAarpy3kd Ha y4YaCTKaxX OTACIBHBIX KOHCTPYKTHBHBIX

SYCCK.
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PucyHok 13 — Pacpenenenne BEPTUKAIBHEIX YCHINI B KOHCTPYKTHBHOH sTYeiKe OT
BEPTUKAIBHOH COCTABISAOMICH YCUNUI HATSKEHUS

Ipumep pacuema

Tpebyemcs onpedenums OONOAHUMENLHYIO GEPIMUKATLHYIO HAZPY3KY 8 NPOACHOL
Yyacmu cKpuimoti OAnKy NAOCKOT naumvl nepekpuimust moayurot 240 mm. IIporem niaumo:
cocmagnsem L = 9 M, OMUHA Nporemmnoil 4dcmy Niumvl Meicoy MOYKAMU USMEHEHUS
Hanpasnenus useuba xanamos cocmagisiem I, = 7,2 m. Paccmosnue f,—120 mm. Ha
utupune b = 1200 mm ckpeimon barku pacnonooceno 8 xavamos knacca K7-12,9-
1650/1860-TY100. Havanenoe npedeapumenvhoe Hanpsiicenue 8 apmamype npuHsimo
Osp = 0,8Rs, = 0,8+ 1650 = 1320MIla. 3a ewiuemom nepsvix u 6mopvix hnomeps
npeodsapumenvroe HanpaxceHue cocmasisem og,=1050 Mila.

3uauenue ycunua obxcamus

P =805 Asp =8-1050- 100 = 840000 H = 840 kH.
Lononnumenvhas epmukanoHas HAZPYsKa {py COCMAsEm

P-f, _8:840-012  __ «H
Z 7272 M

qp2=8

2 N
Hnu 6 nepecyeme na In” naowaou ckpeimoii 6aixu

15,56
ap = =5 = 12,96 kH/m”

s
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8 KoHncTpykTHBHAS cucTemMa

8.1 KOHCTpYKTUBHBIE CHUCTEMBEl 3[aHWii, BKIIOYAIONIAEC IPEABAPUTENBLHO
HaMpsHKECHHBIE  KOHCTPYKLMM TEPEKPHITHI ¢ HaTsDKEHHEM apMaryphl Ha OeToH (63
CIETUIEHUsS. apMarypsl ¢ OETOHOM), KaK MpPaBWJIO, IPOEKTHPYIOT M3 MOHOJMTHOIO
&Kene300eToHa.

8.2 IlpuHATas KOHCTPYKTHBHAs CHCTEMa IODKHA OOECTEYMBATH TPOYHOCTE,
>KECTKOCTh M YCTONUMBOCTD 37aHUSl HA CTAAWH BO3BEAEHHUS U B MPOIECCE DKCILTyaTalluu
Ipd  JAeHCTBUM BCEX pacyeTHbIX HArpy3ok u  BoziehcTBud. OIHOBPEMEHHO
KOHCTPYKTUBHAsI ~ CHCT€Ma JO/DKHA OBITh Takod, 4dToOBL HE  IIPOUCXOAMIIO
mporpeccupytouiee oOpyIICHHE 30aHUS B CIydae JIOKAIBHBIX Pa3pyLICHHH OTACIBHBIX
HECYIIUX KOHCTPYKIWH ITPU aBapuiHEIX BO3ACHCTBUIX.

Ilo Tunmy DpHHSTHIX BEPTHKAILHBIX KOHCTPYKIHWI Hambolnee IenecooOpa3HbIMU
PCIICHUSIMU KOHCTPYKTHBHBIX CHCTEM SBISIOTCS KapKacHO-CTCHOBBIC WJIM KapKacHO-
CTBOJTBHBIE CHCTEMBL, pa0OTAIOIINE KaK PAMHO-CBS3€BbIE CHCTEMBI.

8.3 Ilpu BEIOOpE KOHCTPYKTUBHEIX CHCTEM 3[JaHHUH, COAEPKAIMX MPEIBAPUTEIILHO
HaMPOKCHHBIE KOHCTPYKIMM ¢ HATsOKCHHEM HAa O€TOH, ClledyeT CTpeMUTbCd K
COOTBETCTBYIOIIECH KOMIIOHOBKE KOHCTPYKTUBHOU CUCTEMBIL

KOMIIOHOBKY KOHCTPYKTHBHOM CHCTEMBI TPOM3BOAAT C ILeNbi0  Hambonee
S((PEeKTHBHOTO  WCMONB30BAHWS  YCHIIMHA  TIPEJBAPHTENBHOIO  HANPSDKCHHS |
MaKCHMAIBHOTO OTPaHWYCHHS JOMOJHUTENBHBIX ycmmit (3¢QeKkTs BTOporo mopsixa),
KOTOpbI€ BO3HUKAIOT B HECYIIMX KOHCTPYKIMSAX OT YCWIUIl NpeaBapUTENbHOIO
HAMpPSOKEHUSA. YKa3aHHBIE NOTMOJHUTENBHBIE YCWINS MOTYT IPHBOIUTH K 00pa30BaHHIO
TEXHOJIOTNYECKUX JIOIKCIUTYaTallMOHHBIX TPEIIUH B KOHCTPYKLUMAX NEPEKPLITHIA (pHc. 14).

Kpome Toro, HepammoHalibHasi KOMIIOHOBKA MOXKET HPHBECTH K MOTEPsIM
3HAYMTENBHON YaCTH MpeNBAPUTEIEHOTO HANMPSDKEHHS, a Taloke K 00pa3oBaHUIO
YpPE3MEPHBIX JOMOJIHUTENBHEIX YCHIMA OT O0OXKaThs B BEPTUKAJIBHBIX KOHCTPYKIIMSX.

‘YKa3aHHBIE JOTOJIHATEIBHBIE ycuias MOTYT HOTp€6OBaTI> YBCIIUYUCHNS apMUPOBAHUA.
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Pucynok 14 — O6pazoBaHue A09KCILTyaTAMOHHBIX TPEIIMH MPH 00KaTHH
HEePEKPHITHI, CBI3aHHBIX C HAPY)KHBIMH HECYIMMH CTCHAMH

JUis orpaHMYeHHUs YKAa3aHHBIX HETATHBHBIX SBJICHHI BBINOJHAIOT CIIEIYIONINE
PEKOMEH AAIIN:

- Y KpaiiHUX M YIJIOBBIX KOJOHH M CTEH MPELYCMAaTPHBAIOT KOHCOJIBHBIE YYAaCTKU
MEPEKPBITHIA,

- YMEHBIIAIOT KPalHME IIPOJETHI C LENBI0 CHIDKCHUA OIOPHBIX MOMEHTOB Y
KPaWHUX KOJIOHH M UL PAIMOHATIBHOIO Pa3MEIIECHHS HAMPATAEMBIX 3JIEMEHTOB;

- pacnonokeHue auadparM U Aaep MKECTKOCTH MPOEKTUPYIOT ¢ HX MAaKCHMAIIbHO
ONM3KMM pasMENEHHEM K T€OMETPHYECKOMY [ICHTPY IUIaHA IUTUT NMEPEKPHITHI (PHCYHOK
15);

- MO0 BO3MOKHOCTH MaKCHMAJIBbHO CHIDKAIOT >KECTKOCTH KpaWHUX M YIJIOBBIX
KOJIOHH, & TAaK)KE€ MUJIOHOB U CTEH B HAITPABICHUM JEHCTBUS YCHIINNA 00KaTHsI,

- IPUMEHSAIOT 110 BO3MOKHOCTH PAaBHOIIPOJICTHEIE IEPEKPHITHS.

ITprMepel  HEPEeKOMEHIYEMBIX  KOMIOHOBOK  KOHCTPYKTHBHBIX  CHCTEM

MPEICTABICHEI HA PUCYHKE 16.
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PucyHok 15 — [Ipumepsl peKOMEHIYyEMbIX KOMIIOHOBOK KOHCTPYKTUBHBIX CUCTEM
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PucyHok 16 — ITpuMepbl HEPEKOMEHAYEMbIX KOMIIOHOBOK KOHCTPYKTUBHbBIX CHCTEM
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9 Pacuer KOHCTPYKTHBHOIi CHCTEMBI

9.1 Pacuyernas cxema

9.1.1 PacueTHas cxeMa BKIIOYaeT B celOs JaHHBIE O HArpy3kaxX M (PU3HYECKYIO
MOJIENb 3JaHMs UM COOpY>KeHHs. JJaHHBIE 0 Harpy3kaX MOTYT BKITIOUATh B ceOS yCHITHS
[PEABAPUTEIBHOTO HANPSHKEHUS M JOTOMHUTENLHBIE TOMEPEYHbBIE CUIIBI, BO3HUKAIOIIUE
0T ycunmii 06xatus.

9.1.2 Ousnueckas MOAENb MPEACTARISAET COO0H TPEXMEPHYIO CUCTEMY M3 KOJIOHH,
CTEH, NPEABAPUTEIBGHO HANPSHKEHHBIX IUTHT TEPEKPHITHIT M Oanok, a Takke WX Y3JI0B
conpspkeHuii. Kpome Toro, B (U3MUECKO MOIEIM HCIOJB3YIOT JAaHHbIE O (PU3UKO-
MEXaHUYECKHX CBOMCTBAX MATEPHUAIIOB.

9.1.3 CnoyxHble IPOCTPAHCTBEHHBIE CXEMbI YIIPOLLAIOT NYTEM 3aMEHbl PEAJIbHOM
KOHCTPYKIIMH YCIIOBHOH pacdeTHO# cxemoil. KOJOHHBI U Galiki 3aMEHSFOT TPOIOJILHBIMHU
CTEP)KHAMU, MPUBEAECHHLIMU K OCH, & IUIMThl U CTEHbI — IJIACTUHAMU, NIPUBEACHHBIMU K

CPEAMHHOM IIIOCKOCTH.

9.2 TpeOGoBaHusA K pacueTy

9.2.1 Hcnone3yeMble pPacdYETHBIE CXEMBl JODKHBI OTBEYATHh  MPUHSTHIM
KOHCTPYKTUBHBIM PEHICHUSAM.

9.2.2 Ilpu BBINONHEHUM CTATHYECKOTO PACYETa KOHCTPYKTUBHOH CHCTEMBbL
ONpENEeNAIOT YCWIMS M IIEPEMEHICHHUS HECYMUX KOHCTPYKLHiA, yCTOHYMBOCTE U
mepeMenIeHuss KOHCTPYKTMBHOH cucTeMbl. CTaTMYecKMH pPacyeT KOHCTPYKTUBHOM
CHCTEMBI, COJepIKalllell IUINTHI NEPEKPLITUI U MOKPBITUI ¢ HaIpsAracMoi apmarypoii (6e3
cuemieHnss ¢ OETOHOM), BBINOJHSIOT C TPUMEHEHHEM  CHELMATM3HPOBAHHBIX
MPOrPaMMHBIX KOMIUIEKCOB (CepTH(MUMPOBAHHBIX Ha Teppuropun Pd). Ilpum 31oM
HEoOXO/IMMO HCIMOJB30BaTh TakMe KOMIUIEKCHI, KOTOPBIE MO3BOJIAIOT MOJENHUPOBATH
3aJaHUE YCWIMA NPEABAPUTENBHOIO HAINPSHKCHUS, NPUIOKECHHBIX [0 KPUBOJMHEHHON
TpaeKTOpuH. TaKoke BaXKHBIM YCIIOBHEM SIBIISIETCS BO3MOXKHOCTh YCTAHOBIIEHHS YCHITHI B
JIPYTHX, HE COAEPKALUX HANPAracMble JJIEMEHTHL, JJIEMEHTaX KOHCTPYKTUBHOH CHCTEMBI

OT JCHCTBHUS yCUIIUi 00XKaTHs.
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JomyckaeTcs UCTOb30BaTh MHBIE AMPOOHPOBAHHBIE METO/BI pacyeTa.

9.2.3 JluCKpeTH3alMi0 KOHCTPYKTHBHBIX CHCTEM IPOM3BOAAT € IPUMEHCHHUEM
000J104EYHEBIX, CTEPIKHEBBIX W OOBEMHBIX (€CITH 3TO HEOOXOAMMO) KOHEUHBIX 3JIEMEHTOB,
UCIOJB3YEMBIX B IPUHATOM IIPOTPAMMHOM KOMILICKCE. B MpOCTpaHCTBEHHOH Moaenn
KOHCTPYKTHUBHOH CHCTEMBI HEOOXOJUMO YUHUTHIBATh KOPPEKTHOCTH COBMECTHOH PaboThI
CTEPIKHEBBIX, 000JOUCUHbIX U OOBEMHBIX KOHEYHBIX JJIEMEHTOB B CBSI3H C Pa3UYHBIM
KOJTMYECTBOM CTENEHENH CBOOOBI TS KaX/0T0 M3 YKA3aHHBIX THIIOB 3JIEMEHTOB.

9.2.4 Pacuet Hecylel KOHCTPYKTHBHOM CHCTEMBI B OOLLEM CITydae MPOU3BOIAT B
MPOCTPAHCTBEHHOM MOCTAHOBKE € YYETOM COBMECTHOM pabOThl HAI3EMHBIX U TIOA3EMHBIX
KOHCTPYKLMIA, pyHAaMEHTa U OCHOBAHMS MO HUM.

Pacuer HeCyIMX KOHCTPYKTUBHBIX CHCTEM HPOM3BOAAT C MCIOJB30BAHHEM
JIMHEHHBIX U HETMHEHHBIX JKECTKOCTEH HKENe300ETOHHBIX 2JIEMEHTOB.

JIuHEHHbIE SKECTKOCTH >KENE300CTOHHBIX JICMEHTOB ONPEAECNAIOT Kak Ui
CIIJIOIIHOTO YIPYroro Tena.

HenuHeiiHble  KECTKOCTH  KeNE300€TOHHBIX  3JIEMEHTOB  ONPEICISIOT IO
MIONIEPEYHOMY CEUCHHIO ¢ YUETOM BO3MOXHOTO 00pa3oBaHMs TPELIMH, a TaKKe C YUETOM
pasBuTHs  Heynpyrux —aedopmauuii B OETOHE M apMaTrype, OTBEYAIOINMX
KpPaTKOBPEMEHHOMY U [UTUTETIHHOMY JACHCTBUSM Harpy3KH.

9.2.5 3HaucHWS HEITMHEHHBIX HKECTKOCTEN  KENe300€TOHHBIX  3JIEMEHTOB
YCTaHABIMBAIOT B 3aBUCHMOCTU OT CTaJHMU pacyeTa, TpeOoBaHWi K pacdueTy W Xapakrepa
HarnpsHKeHHO-1e(OPMHUPOBAHHOTO COCTOSIHUS JIEMEHTA.

9.2.6 B pe3ynbrare pacuera Hecylled KOHCTPYKTHBHON CHCTEMBI JOJDKHBI OBITH
YCTAHOBJICHBI:

B KOJOHHAX — 3HAYCHUS NPOAOTBbHBIX M MONEPEYHBIX CHIL, W3rMOAOIMX
MOMEHTOB, a B HEOOXOJMMBIX CITydasix U KPYTAIINX MOMEHTOB;

B IUIOCKMX IUIMTAX MEPEKPLITHH, NOKPHITHA 4 (YHAAMEHTOB — 3HAYCHMSA
M3rHOAOLIMX M KPYTAIMX MOMEHTOB, TIOTIEPEYHBIX U MPOIOIBHBIX CHIT,

B CTEHAX — 3HAUCHUS HOPMAJIBHBIX U CABUTAIOLIMX NPOAOIBLHBIX CHJI, H3rMOAIOIINX

B KPYTAIIUX MOMCHTOB U TIONICPCYHBIX CHUJT.
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OnpeneneHue yCUINK B 3IEMEHTaX KOHCTPYKTMBHON CHCTEMBI BBIIOJHANOT HA
AeiicTBIE TIOCTOSIHHBIX, [UIMTENBHBIX U KPATKOBPEMEHHEBIX HArPY30K, 0COOBIX HAarpy3oK, a
TaKKe UX PACUETHBIX COUETAHHN.

Ha nepBo#i cTaguu pacuera JUISL OLEHKU YCWINH B 3JeMEHTax KOHCTPYKTHBHOMH
CHCTEMBI JOIYCKACTCA NPUHUMATh NPHOMIDKEHHBIE 3HAUEHHS JKECTKOCTEH 3JIEMEHTOB,
uMesl B BAAY, 9TO PACIIPEAEIICHUE YCUIMHA B 3NIEMEHTAX KOHCTPYKTUBHBIX CHCTEM 3aBHCUT
HE OT BEJIMYMHBI, 4, B OCHOBHOM, OT COOTHOIIEHWS >KECTKOCTEH 3THX 3IEMEHTOB. [[nd
Gonee TOYHOH OICHKH pacnpelcieHus YCUIHN B AIIEMEHTaxX KOHCTPYKTHBHOM CHCTEMBI
PEKOMEHAYETC NPHHUMATh YTOYHCHHBIE 3HAYEHHUS >KECTKOCTEH C TOHIKAOMHUMHA
kod(pdunuenramu. Ilpu 3TOM HEOOXOAMMO YUHMTHIBATL CYIIECTBEHHOE [OBBIMICHUE
JKECTKOCTe! B M3TrM0aeMbIX IUIMTHBIX NIEMEHTaxX (B pe3ysbTaTe JEeHCTBHS HAYAITBHOTO
yeunus oOKaTha) IO CPaBHCHUIO C OOBIYHBIMEM IUIMTAMU  NepekpoiTHii  (6€3
MPEABAPUTENBHOTO HATPSDKEHS ).

B mnepBoM TNpHOMDKCHWH PEKOMEHAYSTCS MPHHUMATh MOAYITh YIPYTOCTH
Marepuala pPaBHBIM HAadalbHOMY MOJYIIO YIPYIOCTHM O€TOHa NPUHATOrO Kiacca ¢
HOHIKAIMMHA Kodbduumentamu: 0,6 — I BEPTHKAIBHBIX CKATHIX 1eMeHTOB, 0,7 —
JUTSL TIJTAT TIEPEKPHITHH (TIOKPHITHI) € YI€TOM [UTUTEIBHOCTH ACHCTBUS HATPY3KH.

Ha nocnenyrommx craamsx pacyeTra KOHCTPYKTHBHOW CHCTEMBI, KOTJla H3BECTHO
apMHUPOBaHUE JKENEe300€TOHHBIX JNEMEHTOB, B PacdeT CJICAYCT BBOAUTH YTOYHEHHBIE
3HAUCHUS JKECTKOCTEH 3JIEMEHTOB, ONPEACIAEMBIE C YIETOM apMUAPOBaHUs, 00pa30BaHuUs
TPEILMH U Pa3BUTHs HEYNPYrux aedopmarmii B 6ETOHE W apMaType COTJIACHO yKa3aHUSIM
JICHCTBYIOINMX HOPMATHBHBEIX JOKYMEHTOB 10 TPOEKTHPOBAHUIO KeIe300€TOHHBIX
KOHCTPYKLMIA.

9.2.7 OnpeneneHue BEPTHKAIBHBIX MepeMelicHuii (NporuOoB) NEPEKPHITHE 1
[NOKPBHITUH HPOM3BOJAT OT ACHCTBUS HOPMATMBHBIX TIOCTOSHHBIX M JUTMTEIBHBIX
BEPTUKAIBHBIX HArpy3ok. IIpm 3TOM Ha nNEpBOM CcTagMum pacuera PEKOMEHAYETCs
MPUHUMATh MOHMKCHHBIE 3HAYCHUS JKECTKOCTEH 37IEMEHTOB KOHCTPYKTUBHOM CHCTEMEI, B
YaCTHOCTU IUIUT INEPEKPBHITHH, MOCKOIBKY BEPTHKAJIbHBIC MNEpPeMelieHus (Tporudbl)

HaNpsIMYIO 3aBUCAT OT AC(POPMAIMOHHBIX CBOMCTB KOHCTPYKIIHIA.



B nepBoM npuOIMKEeHUN 3HAUEHHUS! HOHKAOINX KOA(Q(HULHEHTOB OTHOCUTENBHO
HAQUYaJIbHOIO MOJYJS YIPYTOCTH OETOHA € YUETOM IMTEIBHOCTU JCHCTBHUS HATPy3Kd
PEKOMEHAYETCS IPUHUMATE, [UTS BEPTUKAIBHBIX HECYINHX 7€MEHTOB — 0,6, a s TUIUT
nepeKpruITHii (mokpeIThit) — 0,7 mpu Haymuun TpewmuH wiw 0,9 Tpu OTCYTCTBHH TPELIMH.

Ha mnocnemyrommx craamsx pacdeTa IpH HM3BECTHOM apMHUPOBAHWM CIELYET
MPUHUMATh YTOYHEHHEBIE JKECTKOCTH IUIUT C YYETOM ApMHPOBAHMs, HAMYUS TPCIIMH H
Heynpyrux Aehopmartuit B 6eTOHE U apMarype.

9.2.8 J[lomyckaeTrcs pacdeT KOHCTPYKTUBHBIX CHCTEM BBINOJHATH METOJAOM
3aMEHSIIONMX (IKBUBAJICHTHBEIX) paM. [Ipu 3TOM pacyeT NEpeKpHITUi M TOKPHITHiA
JOTYCKAETCS BHIMONHATL METOIOM 3aMEHSIOIINX TOJOC C BEIACICHUEM HATKOJOHHBIX H
MEXKOJIOHHBIX II0JIOC € MOCIIEAYIOMMME PacueTaMu KaKAOH U3 HUX.

9.2.9 B HCHONb3yEeMBIX TMPOrPAMMHBEIX KOMIUIEKCAX NOJDKEH OBITH 3agaH |
pean30BaH aITOPUTM  CTaTMYeCKOr0 pacyeTa INpeABapUTEIbHO  HANPSDKEHHBIX
MIEPEKPBITHH ¢ HaTsHKEHWEM apMaTypsl Ha OETOH B BHIAE MOCIENOBATENHHBIX 3TAIOB.
Oranbl BKIFOYAOT B ce0s pa3OMBKY JIMHHIT OMOpP B pacCMAaTPUBAEMOM M OPTOTOHAJILHOM
HaIpaB/ICHUAX, BBIICICHUE COCTABHBIX 3JIEMEHTOB (TOJIOC) € MX TOCIEMYIOIHM
BHIIPSMIICHAEM M 3aaHUEM YCIOBHOM pPACUETHOM MNOJIOCHI, YCTAHOBIICHHE OCHOBHBIX
pacueTHBIX CEYCHMH, pacueT KaKAOrO PACUCTHOITO CECYCHMS MO IPOYHOCTH U
TPELIMHOCTOWKOCTH.

9.2.10 VYcwis NpeaBapUTENIFHOTO HANPSDKEHUs U1 CHCTEM Oe3 CIErIeHHs
apMarypsl ¢ 6ETOHOM MOXKHO 33/1aBaTh KaK HEMOCPEACTBEHHO JUISl OTAEBHBIX KOHEUHBIX
SJIEMEHTOB MOJEIU C YYETOM TPAcKTOPDUM YCWIMHA, TaK W B BUAE PABHOMEPHO
pacrpeneNieHHbIX Harpy3oK. OTaenbHbE MPOrPAMMHBIE KOMIJIEKCHI TIO3BOJISTIOT 33/1aBaTh
HEMOCPEACTBEHHO YCHWINS IIPEABAPUTEILHOTO HANPSDKEHMS IS OTACNBHBIX KOHCYHBIX
3JIEMEHTOB MOJIENH.

9.2.11 VYcunus OT BEPTUKAIbHLIX COCTABIAIOLIMX YyCUIMH oOaTus B BHIE
PaBHOMEPHO PAaCIpPENEICHHBIX HArpy30K OLPEACISIOT B IIPOTPAMMHBIX KOMILIEKCAX
MeToJioM OajlaHCOBOM HArpy3kKu M MOCPEACTBOM  BCTPOCHHOTO  (PyHKIMOHATIA

«HpeABapUTEIEHOE HAPSDKEHUEY.
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Ha pucynke 17 nokasana o0Lias pacueTHas cxema Ui Oalkd ¢ KPHBOJIMHEHHBIM
PAacIoNIOKEHUEM HAIpsATaeMoii apMarypsl O3 CLEIIeHHs apMaTypEl ¢ GETOHOM € y4ETOM

JNCUCTBUSA IPOAOJBHBEIX W BEPTHUKAJIBHBIX CHJI, ONPCACIIEMBIX MO METOAY OaTaHCOBBIX

Harpys3okx.

a)
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Pucynok 17 — PacuerHas cxema OaJiku ¢ Hanpsraemoii apMarypoii:
a— oOumii Buz Oanku, 6 — pacueTHas cxema Gajku, B — CXeMa ACHCTBYIOIUX
Harpy3ok
Jns xoHcTpykumit 0e3 CLEMICHUS PEKOMEHAYIOTCS OCHOBHbIC (DM3UYECKUE

MOJCIN CXEM HATODKCHUASA W COOTBETCTBYHOIIMEC MM CHCTEMBI CHJT (OHpeI[CJISIeMHC mo

MeTo/ly GaraHcoBOi Harpy3KkH), KOTOPBIE IIPUBEACHE B Ta0IE 4.
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Tadnuua 4 — OcHoBHBIE (PU3UUYECKUE MOJETH Ul CXEM [TPEABAPUTENBHOTO HAPSHKEHMS
C HaTsSHKEHUEM apMarypel Ha OETOH

Cxema IPUIoXKEHUS yCHITHS 00KaTHsI
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10 Hecymue xe/1€300€TOHHbIE KOHCTPYKLIMH

10.1 KOHCTPYKTMBHBIE pEIIEHUS >KEeTIEe300€TOHHBIX KOHCTPYKLMH JOJDKHBL
obecreunBaTh X IKCIDTyAaTAllMOHHYIO HAIEKHOCTh M IIPHMHWMAIOTCS B COOTBETCTBHHU C
MOJIOXKEHUAMU JIEHCTBYIOIIMX HOPMATUBHBEIX JTOKyMEHTOB Poccuiickoii denepanuu u
TEXHIIECKHAM 3aJ1aHAEM Ha pa3paboTKy MPOEKTHOM JOKyMEHTALHH.

10.2  OcCHOBHBIMH HECYIUIMMM OJJIEMEHTAMH KOHCTPYKTHBHOH  CHCTEMBI,
cozepiKamiell IIpeBAPUTENbHO HAIPSKEHHbIE KOHCTPYKLIUH C HaTsDKEHHEM Ha OETOH,
SIBJISFOTCS KOJIOHHBI, CTEHBI, IUTUTHI IEPEKPBITUI U MOKPHITHH (C KaHATHOW apMarypoii 6e3
CHEIUICHNs ¢ OETOHOM ), Pa3IH4HbIE (yHIAMEHTHL, B TOM YHCIIE CBAlfHBIE POCTBEPKH H T.IL

KoHCTpYKTHBHBIE ITapaMeTpPHl KOJIOHH, CTEH M (yHIAMEHTOB JOJDKHBI OTBEYATh
TpeboBanusM, ykazanHeM B CII 63.13330 u CIT 52-103.

10.3 TIpeABapUTENBbHO HAMPSDKCHHBIE HKENE300C€TOHHBIE — MEPEKPHITHS  MPU
MpoJIeTax 10 8 M PEKOMEHIYETCS BBHIIOIHATE INIOCKUMHU (pPUCYHOK 18a), mpu nponerax 8§—
12M — ITOCKWMM C KamuTeMsMu (PUCYHOK 18, 0) WM MEKKOJIOHHBIMH OankaMu U
cTeHamu (pucyHoK 19, a, 6), a mpu Imposerax cBbille 12 M — ¢ MEKKOIOHHBIMU OalkaMu

WITK CTCHAMY U PeOPUCTHIMH, B T. 4. KECCOHHBIMU (pHCYHOK 20).

a)

"“m@x e

Pucynok 18 — Konctpykius 6e36a1049HEIX TEPEKPITHIA:

a — C INIOCKHUMH ILTIMTaMH, 0 — C IVIOCKUMM IUTUTAMHK U KaATEIIMU
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Pucyrok 19 — KoHCTpyKuHns 6anoyHbix NEPEKPHITHIA:
a— paboTaroMX B OJJHOM HAIPaBJICHUH, 6 — paboTaromux B ABYX HAMPABICHUIX

10.4 OCHOBHBIMHM KOHCTPYKTMBHBIMH NapamMeTpPamMH IUIOCKHX IUIMT NEPEKPLITHH
SBIISIOTCS.  Pa3MEPbl IIONEPEYHOTO CedeHHs (TONIWHA IUINTHI), Kinacc OeToHa IO
IIPOYHOCTU HA CXAaTUE M COJCPXKAHHE NPOJOJILHOM apMaTypel, ONpElEIseMbie B

3aBUCUMOCTH OT HArpy3KHu Ha NCPCKPEITUC U JUTUHBI TIPOJICTOB.
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Pucynok 20 — KoHCTpYKITHS peOPHCTHIX (a) W KECCOHHBIX TUIUT (0, B) TIEPEKPHITHE

10.5 Ilpu mnpOECKTHPOBAHMHM PEKOMEHAYETCSI MPUHHUMATh  ONTUMAJIBHBIE
KOHCTPYKTHBHBIEC TAPAMETPhl MPEABAPUTENBHO HANpPSKEHHBIX MNEPEKPBITHI, KOTOphIE
YCTaHABJIMBAIOT HA OCHOBE TEXHUKO-3KOHOMMYCCKOTO aHamu3a. Ilpu 3ToM TONMILUHY
IUIOCKMX TUTMT TEPEKPHITHI CIJIOMIHOTO CEUCHUS PEKOMEHAYETCA MPUHUMAaTh HE MEHEe

200 MM u He Oonee 450 MMm.
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11 Pacuer HecylIuX :Ke/1e300€ TOHHBIX KOHCTPYKIHIi

Ilpy  MpOEKTHPOBAaHMH HPEABAPUTCIBHO  HANPSKCHHBIX  JKENE300€TOHHBIX
KOHCTPYKLUUH ¢ apMaTtypoii Oe3 cuemicHus ¢ OETOHOM MX HAIEKHOCTh JOOJDKHA OBITH
YCTaHOBJICHA PAacYeTOM IO NPEACIbHBIM COCTOSHHMSM IEPBOM U BTOPOH Ipyln MyTeM
UCHONB30BAaHUST  PAacUCTHBIX 3HAUCHWI  HAarpy30K, XapakTepUCTHK MAaTepHasioB,
OITPEJIENAEMBIX ¢ MOMOLIBIO COOTBETCTBYIOIIUX YACTHBIX KO3(PUIMEHTOB HAAEKHOCTU
[0 HOPMATUBHBIM 3HAYCHHUSM JTHX XapakTEPHCTHK ¢ YUYETOM CTET€HH OTBETCTBEHHOCTH
3/1aHuiA.

MOHOMUTHBIE >KeNIEe300€TOHHBIE MIPEIBAPUTEILHO HANPSXKCHHBIE KOHCTPYKLUH C
HaTsDKEHUEM Ha OeToH 0e3 cuemieHus apMarypbl ¢ GETOHOM JOJDKHBI YAOBJIECTBOPATH
TpeOOBaHUAM pacuera 1Mo HecyIiel cnocoOHoCTH (TIPeAeIbHBIE COCTOSHUSA 1-if TPYIIBI) 1
1O MPUTOAHOCTH K HOPMAIBHOM SKCILTyaTalyu (IPpeAebHbIE COCTOSHUS 2-if TPYMIIbL) A1
CTaguil BO3BEACHMS, HATHKCHUS apMarypbl W OSKCIUIyaralud B COOTBETCTBHU C
TpeOOBAHUSIMI CTPOUTEIFHBIX HOPM PD.

PacueTsl 1O NpPOYHOCTM HOPMANBHBIX CEYCHHWI Ha JclcTBHE WM3rubarommx
MOMEHTOB M TPOJOIBHBIX CHII TIPOU3BOMAT CIECAYIOIMMH CIHOCO0aMH: Ha OCHOBE
IPEeNeIbHBIX YCUIUH U 10 HeNMUHEHHOl AeopMAalMOHHOM MOJENH.

CymiecTByeT NPUHONITHAIBHOE OTIAWYME B paboTe MOJ Harpy3koit KOHCTPYKIHiA
BEIMIOJTHSIEMBIX € apMaTypoi, mMeromed crermicHne ¢ OetoHoMm, U 0e3 cueruienus. B
HocIeHeM cilydae aedopManuy apMaTypsl W HANPsDKEHUS B HEM pacrpeensIorcs Mo ee
IUIMHE B KOHCTPYKIMH (OCOOCHHO TOciae OOpa3soBaHWMS TPEIIMH M B IIPOLECCE
MOCIEOYIOUIEr0 Harpy)KeHus) Oonee paBHOMEPHO, HE COOTBETCTBYS BEIMUUHE
OEHCTBYIONMX VCHIHMH OT Harpy3kd. B TIpEHENBHOM COCTOSHMH MO IIPOYHOCTH
HAMpsHKEHUS B apMarype B CBA3M € OTUM MOLYT HE JIOCTUrarh pacdeTHOIO
compoTHBieHIs. KpoMe TOro, OTCYTCTBHE CIICTUICHHS] apMaTyphbl ¢ OETOHOM IIPHBOAMT K
YBENMYEHUIO PACKPBITUS TPELIMH (€CNM OHM AOMYCKAIOTCS), CHIDKEHHMIO >KECTKOCTH
HIIEMEHTOB U YBEJIMUESHHUIO TPOTHOOB M0 CPABHEHHIO ¢ AHATOTWYHBIMH 3IEMEHTAMH, HO CO
CLIEIJICHUEM apMaTypbl ¢ OETOHOM, TIPH OAMHAKOBOM HATPY3KE.

31y 0COOEHHOCTH KOHCTPYKIHIT ¢ apMarypoit 0e3 ee CHEINIeHHS ¢ OCTOHOM

CJIeNyeT YUYMUTHIBATH B PacyueTax, NPUHUMAs MpUpaLlcHUE HANPSKECHUS B HANPSIracMoi
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apMarype OT BHEIIHEH HAarpy3KH B IPEJEILHOM COCTOSHHM MO NPOYHOCTH Ady,, € yUaeToM
IpaKTHYeCKH cBoOOAHOTO (0e3 cuemieHus) Ae(OPMHUPOBAHUS ApPMATYPHI IO JTHHE

KOHCTPYKIIIH.

11.1 Pacuer :kej1e300eTOHHBIX 3JIEMEHTOB M0 NpeAedbHBIM COCTOSTHHAM

1-oii rpynnsi
Pacder mo npouHOCTH HOPMAJILHBIX CeUeHHii HA 0CHOBE MPEAEIbHBIX YCHIHit

11.1.1 PacdeT o MPOYHOCTH B CTaANH IPEABAPUTEIEHOTO 00XKATUS MPOU3BOAT B
COOTBETCTBHUHU € YKA3aHWSIMH NyHKTOB 9.2.10-9.2.12 CI1 63.13330, npuauMas B GopmyJie
(9.17) 3HaueHNE MPOAOIBLHOMN CHITBI, PABHBIM:

N, =05 Asp (22)
TIE Ogp ONMPEACISIOT C YYETOM MEPBHIX MOTEPD NPU KO3(Q(QHIMEHTE TOUHOCTH HATSKEHUS
Yoo =11

11.1.2 Pacuer no IpoOYHOCTH HOPMAJILHBIX CEYEHUH B IKCIUIyaTALMOHHOM CTaJuK
JOIIYyCKacTCd NPOU3BOAUTE IO IBYM BapHaHTaM.

B mepBoM BapHaHTE pacueT BBHINOJHAIOT KAk il OOBIYHBIX KOHCTPYKLMid Oe3
IPEIBAPUTENBHO HANMpPSHKEHHOM apMarypsl, MMes B BHJY HAIW4YAE B PACYETHBIX
HOPMAIBHBIX CEUYEHUAX TONLKO OOBIYHOM apMmarypbl. B JTOoM ciiydae ycuiue OT
IPEIBAPUTENBHOTO HAPSHKEHHUS apMaTyPhl YUUTHIBAIOT KaK CAMOCTOSTEILHYEO BHEIIHIOKO
Harpy3ky (1-ii BapmanT pacdera). PacdeT mpomsBoaaT mo ykazaHusMm pasziena 8.1 CIT
63.13330, xax A1 BHELEHTPEHHO CXAThIX 3JIEMEHTOB C OOBIYHOH HEHaNpsraeMoi
apMaTypoi ¢ IPOJONBHOH CUITOH, paBHOH

N, = (05 +100) - Agp,, (23)

I€ Og, — HPENBAPHTENLHOE HAMPSKEHHE € YYETOM BCEX HOTEPh W KOd(QduumenTa
Ysp = 09.

Bo BTOpPOM BapuaHTe pacder MPOM3BOJST C YUETOM OOBIYHOW M MPEABAPUTENILHO

HanpspKeHHOH apmarypel nmo ykazanusM pasaena 8.1 CIT 63.13330. HauambHoe
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MPEBAPUTENHHOE YCUIME B 3TOM CJIydYae MPUHUMAOT KaK 4acTh NPEJCTBHOTO YCHIUS B
HarnpsiracMoii apMatype (2-ii BapuaHT pacuera).

11.1.3 Pacuer HOpPMaBHBIX  CEYEHUH  JKENE300€TOHHBIX  3JIEMEHTOB
OPSAMOYIOJbHOIO M TaBPOBOIO  CE€YEHHMS ¢  apMaTrypod, pacIOJIOKCHHOH vy
MEePIEeHMKY/IAPHBIX TUIOCKOCTH M3ruba rpaHell sieMeHTa, OpH ACHCTBHM yCHIMN B
TUTOCKOCTH CHMMETPHH HOPMANIBHOTO CEUYCHHMs, IMPOM3BOJAT COITACHO 2-My BAapUAHTY
pacyera u3 yCIIOBHUS:

M<M,,, 24)
rie

M — n3rubaronmii MOMEHT OT BHEIIHEH HArPy3KH;

M,,;; — TPEAENbHEINA W3rMOAIONMi MOMEHT, KOTODBIi MOXKET OBITH BOCHPHHST
CEUCHUEM ITEMEHTA.

11.1.4 3uagenue M,,;; AN STEMEHTOB MPIMOYIOJIBHOIO CEYEHUS OMPEACIISIOT MO
(dopmyne (8.4) CIT63.13330:

x
Mus =Ry b+ x (ho = 5) + Ry * Aj(ho — @) = Ry - As(ag, —a) (25)
WM 1o Gopmye:
Mue = 0g - Agy - (o —Z) + Ry Ag (h—a =) + Ry - A, (5 - '), (26)
[1pu 3TOM BBICOTY CKATOH 30HBI X IPHHAMAIOT PABHOM
x _as,u'Asp"'Rs'As_Rsc'A;
- Rb " b ’

37eCh O, — HANpPSHKCHWE B TPEIHANPSHKEHHOH apMaType B MPEaebHOM IO NPOYHOCTH

27)

COCTOSIHWH, OTpeiensieMoe 1o Gopmyne
Osu = Osp + A0y, (28)

rae

Ogp — TPEBAPHTEHHOE HANPSKEHME B apMarype ¢ YYEeTOM BCEX MOTEPb U
Yop = 0,9;

Ac;,, — TpupaiieHue HANpKCHWH B apMarype OT BHEIHEH Harpyski B
OPeNeIbHOM — COCTOSHHM, ompeaenseMoe 1o Qopmyine (29) B 3aBUCHMMOCTH  OT
OTHOCHTEJIBHOM BHICOTHI C3KaTo#i 30HE OeToHA & = nio
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Ay, =70 (% -1). (29)

BEICOTY CKaTOH 30HEI X OMpENENsIOT M3 coBMecTHOro pemenus (27) u (29) ¢

yueToM (opMyasl (28) WM U3 ypaBHEHHS

x2—A-x—B=0, (30)
rac
A= (GSP — 70)ASP + Ry As — Ry - As ’ (31
Rb b
42h, - Agp
=— 32
R, b (32)

.~ -~ . X
Tlo HaiifneHHOM BBICOTE CXKATOM 30HEBI X HIIH f = h— MPOBEPAIOT 3HAUCHUE Og, C
b )

ucnois3oBanneM (opmyn (28) u (29) u npunumMatot ero ue 6omee 0,8R, (g, <0,8R;).
B Tex ciyvasx, koraa HaliIeHHOE 3HAYEHHUE O, TpeOyeT OrpaHNYCHHS, 3HAYCHHE
BBICOTHI CoKATOH 30HBI ONPEACIAOT O opmyJe (27), HOACTARIAA B HEE
0.4 = 0,8R;. 33)
11.1.5 3Hauenne M, ANd 3IEMEHTOB C TOJKOIA, CXKATOM OT JACHCTBHS BHEMIHEH
Harpy3KkH, ONPEETISIOT B 3aBUCUMOCTH OT MOJIOJKEHUS I'PaHUIIb COKaTOH 30HBL OETOHA:
a) eclu rpaHuNa NPOXOANT B HOJIKE, T. €. COONMOIaeTCs YCIoBHe
O8R5 Asp + Rg - As < R, - bp * he + R, A, (34)
3HauYeHue My;; ONpEAEOT KaK Ul IPAMOYTOJIBHOTO CEYEeHUs I PUHOI b}’r (m. 11.1.4);
6) ecim TpaHATIa IPOXOUT B pedpe, T.¢. yenosue (34) He COOMIOAaETCs, 3HAYCHIE
My, onpenensiror o dopmyne (8.7) CII 63.13330, mpuHHMAsA BBICOTY CXaTO# 30HBI

paBHOI

_ sy AsptRs As—RscAs—Rp(bi—b)hy
- Rp'b ’

(35)

¢ yueroM opmyi (28) u (29) st HAPSDKCHUA O, U €10 OrpannyeHus 3Hauenrem 0,8R;.
Ipumep pacuema
Tpebyemcsi nposepums NPOYHOCHbL HOPMANLHOZO CeYeHUusi 8 cepeduHe Npoaemd
banku npsimoyzonsiozo ceyerus (bxh=300x600 mm). Banka evinonneHa us msoicenoo

bemona wiacca no npoyHocmu Ha cocamue B40 (R,=22,0MIla). Jleticmaytowuii

53



u2ubaIou Uil MOMEHM 0N NOIHOT PACYEMHOT HAZPY3KU 6 Cepedure NPoiemd COCMAgisiem
340 kH .

Banka apmuposana 6 pacmsiymoii  30He  NpeO8APUMENbHO  HANPSIJICEHHOT
apmamypoti us 3 apMAamypHeIX S1eMeHmos ¢ KanamHoil apmamypoii xkracca K70-15,2-
1650/1860-TYV100, R=1435MIla, eenuyuna npeOGAPUMENbHO20 HANPSJICEHUS 34
8bIHEMOM NepPEbIX U 6MMOpbiX nonmeps cocmaesnsem dg, = 1050MIla, pabouas evicoma
cevenust cocmasnsiem hg=560 mm. Kpome npedeapumensno HANPANCEHHOT aApmAmypel,
banka cooepicum 06bIYHYIO HPOOOALHYIO APMAMYPY 8 CHCAMOT U PACHAHYMOT 30He (RO
3010 A500C, Ag = Ay = 2,26¢cM%,a = a’ = 35 Mm).

Onpedensiem 8blcOMy CHCAMOli 30Hbl Gemond X 6 NPeOeibHOM COCMOSHUU U3

ypaenenus
x2—A-x—B=0,
eoe
A= (05p=70)Agp+Rs As—Rsc-As _ (945—70)-165-3+435-236—435-236765’625 MM;
Rpb 22-300
42-h,- Ay,  42-560-165-3
B == = = 2 .
R, b 22300 1764mm”;
A A2 65,625 65,6252
x==+ |—+B= + + 1764 = 32,81 + 53,298 = 86,11 mm;
2 4 2 4
& =0,154.

Onpeoensem npupawenue HANPINCEHUs: OM GHEULHET HAZPY3KU

0,6
Aos,, =70 (T - 1) = 203,1 MIla.

Hanpsaoicenue 6 apmamype 6 npedensHoM cOCmOosHuu
Osu = Ogp + Adg,, = 945+ 203,1 = 1148,1 Mlla;
Osu 11481

R, 1435 ~ 8.

CredosamebHo, HANPSJICEHIE T ,, He mpedyem 0ZpAHUYeHs.

IIpedenvruiti useubAOULUTE MOMEHM
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My =Ry b-x (ho —;) + Ree - Ay(hy — @) — Ry Ag((agy — @) =
= 22300 86,1(560 — 05 - 86,1) + 435 - 236(560 — 35) —
—435 - 236(40 — 35) = 293762007 + 53896500 + 513300 =
= 348171807 H - mm = 3482 kH ' M;

uiu
Mo = 06 Agy (R —’Z—C) +R,- Ay (h—a=3) +RSC-A;(§—a') =
= 1148 165 3(560 — 0,5 - 86,1) + 435 - 236 - (600 — 2 - 35) =
= 293762007 + 54409800 = 348171807 H - My = 348,2 kH - m.
Cpa@Hueae,M GHympeHHuﬁ U BHEWLHUTL u38u6a}0ufue MOMEHMbl
M =340 kH- M < My, = 3482 kH - M.

Hpotmocmb HOPMANIbHO2O CEHEeHUS obecneuena.

11.1.6 Pacuer HOpMAJBHBIX CEUCHHH H3rHOAEMBIX JKEIE300C€TOHHEIX JJICMEHTOB
11060 (GOpPMBI NONEPEUHOTO CEUEHHS, C JIIOOBIM PAcHOI0KEHHEM apMaTypHl B CCUCHUH
JJIEMEHTA W TIOJIOXEHHUS TUIOCKOCTH NSHCTBHUS YCUIIMH NPOM3BOAAT KaK BHELEHTPEHHO
CKaToro 3JEMEHTa OT YCUIIUS NPEIBAPUTENILHOTO HANPsDKEHUS, PACCMATPUBAA €ro Kak
BHEIIHIOK TMPOAONBHYIO cuiy (1-if BapuaHT pacuera — cM. 1. 11.1.2), onpenenseMyio mo
bopmyie:

N, = (05 +100) - Ag, < 0,8R; - Agp, (36)

7€ O, — NPEABAPHTENBHOE HANPHKEHAE B apMATyPE, ONPEAEISIEMOE ¢ yIETOM MOJHBIX
TOTEPH MPH Y, = 0,9.
Pacuer Ipon3BOIAT U3 yCIIOBHSA:
M<R, S, —Z2og-Ss 37
riae
M=M,+N,-ey, (38)
371eCh
M, — mpoeKkuus MOMEHTAa BHEIIHHX CWJI Ha TUIOCKOCTh, MEPIECHAMKYISAPHYIO

MPAMOM, OTPaHMYMBAIOIIEH CKATYIO 30HY CEUCHMS,
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ey — pacCTosHHE OT TOYKH MPUIOKEHHUS NPONONBHOH cuibl Ny (UeHTpa
MPeIBApUTENbHO  HANPSHKEHHONW  apMarypel) [0 OCH, MApayUlebHON — IPSIMOM,
OTpPaHMYMBAIOIIEH CKaTyl0 30HY, W MPOXOAAMIEH dYepe3 IEHTP TKECTH CEUCHHUs
PACTSHYTOrO OT BHELIHEW HArpy3Kd CTEpXKHsS, Hauboliee YHAIEHHOTO OT YKa3aHHOI
MPAMOMA.

B dopmyne (37):

Sp — CTaTMYECKUI MOMEHT ILIOLLAN CEYEHHS CXKATOM 30HBI O€TOHA OTHOCHTENIBHO
YKa3aHHOH BBIIIE OCH,

Ssi — CTaTM4ECKWi MOMEHT IUIOIIAAU CEYEHUS /-0 CTEPXKHS MPOJONBHON
HAIPATracéMOoi apMaTypel OTHOCUTENBHO YKa3aHHON OCH;

Os; — HanmpsHKEHWE B /-M CTEp)KHE TMPOAOJIBHOM HANpsAraeMoil apMarypel,
OTIpeIeNsIEMOE COIIACHO YKA3aHUSIM HACTOSALLErO MyHKTA.

BbICOTy CJKaToOH 30HbI X B HaNpsLKCHUSA Og; ONPEACIACT U3 COBMECTHOIO PCHICHUA

YPaBHEHMIA:
Ry Ap— 2og A — N, =0, 39)
0,6
o5 = 1100 (—— 1) . (40)
$i
B dopmynax (39) u (40):

Ag; — IIOWAAb CEYECHUS i-TO CTEPIKHS MPOJOJILHON apMaTyphl;

o X
&; — oTHOcUTeNbHAsA BBICOTA CXATOM 30HBI OeTOHA, paBHas &; = 7> The ho; —
0i

paccTosiHuE OT OCH, IPOXOISIIEH Yepe3 LEHTP THKECTU CEUCHHS PaccCMaTpuBacMoro i-To
CTEPXHS M MNapaUICNbHON TPAMOM, OTpPaHMUMBAIOILEH CXATYI0 30HY, JI0O Hambolee
YIAJICHHOM TOUKM CXKATO# 30HBI CeUeHUS (PHCYHOK 21).

Hamnpsbkenue og; BBOAAT B pacueTHBIE (OPMYJIBI CO CBOUM 3HAKOM, TIONYIECHHBIM
npu pacdere no ¢opmyie (40), npd STOM HAOPsDKEHHA CO 3HAKOM (IUIIOC» O3HAYAIOT
pacTATUBAIOIINE HAMPSDKCHUSA M NPUHAMAIOTCS He Oosiee R, a HANPSHKCHUS CO 3HAKOM
«MHHYCY» — CKHMAIOIIWE HANPSHKCHMS W NPHHAMAIOTCS 10 aOCONIOTHON BENMYMHE HE
6onee R,

JUts ompeencHAs TOIOKSHUSI TPAHHLIBI CKaTOi 30HBI IPH KOCOM BHELCHTPEHHOM
COKaTHA KpoMe WCmonb30BaHus ¢opmyn (39) m  (40) Tpebyercas cobmopenue

56



JOTOJTHATETBHOTO  YCJIOBHS: TOUKH IIPUIIOKEHHMS BHEIMHEH IIPOAONBHON CHIEL N,
PaBHOAEHCTBYIOMIEH COKUMAIOIMX YCHINHA B OETOHE W apMarype W PaBHONEHCTBYIOIIEH

yCUIHH B PaCTAHYTOH apMaType IODKHBI JIEKATh HA OXHOM NPSAMOM.

A

/
= /\"\\\ &v\ x ‘73;:‘:;
" /\\ \ 2 & e
<= \ 3 O34
o8 o \\\ o Tse
= =1 /L\ = 7’ 7

/ . T5, Ay
. / . ’{\ ¢ / Ok

N’ / Og Ay
y Oss As l

I’ \/ AN

B \ b

Pucynok 21 — CxeMa ycuiiit | 31ropa Hanps>KEHWH B CEYEHUN, HOPMAJIBHOM K
TPOAOILHON OCH XKENe300€TOHHOTO IIEMEHTA, B 00LIEM Cllydae pacyeTa 0 IPOYHOCTH

e

oy

w

fog

oy

I-I — mnocKoCTh, MapajulelibHas IUIOCKOCTH JCHCTBHS H3rHOArOIEro MOMEHTA, WM
IJIOCKOCTb, ~MPOXOAAIIas 4Yepe3 TOUKM NPWIOKEHHS NPOAONBHOH CHIBL W
PaBHOJCHCTBYIOIMX BHYTPEHHUX CXKMMAIOIMHUX W PACTATHBAIOIINX YCWIHH; A — TOYKa
IPIIOXKEHNS PABHOICHCTBYIONMX YCIIIHI B CKATOM apMaType M B OETOHE C:KaToit 30HHI;
B — 10 xe, B pacTaHyTOM apmarype; B — Touka mpunoskenus ycunusi ooxatus;, 1...8 —
CTCP)KHA

11.1.7 Ecimm B ce4eHWW MOKHO BBISIBUTH XAapPakTEPHYIO OCh, HAMPHMEDP, OCb
CHMMETpPHUHX WK Och peOpa I'-00pa3HOro ceueHus, TO MpU KOCOM BHELCHTPEHHOM COKaTHUH
BMECTO COOMIOJICHUS BHIIEYKA3aHHOTO JOMOJNHUTENBHOTO YCIOBHS PEKOMEHAYETCS
MIPOU3BOAUTE PacyeT W3 ABYX YCIOBHH: M3 ycnoBus (37), onpenenss 3Ha4eHUs ey, S, U
Ssi OTHOCHTEIBHO OCH X, IPOXOJAIIEH uYepe3 LEHTpP Hauboliee PAacTSIHYTOTO CTEPIKHS

MapajUIeNbHO YKA3aHHOW XapaKTEepHOW OcH, W M3 TOro ke ycnosus (37), onpenendas
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3HAYEHHUS €y, Sp U Sg; OTHOCUTEILHO OCH ¥, EPECEKAIOIEH IO TPSIMBIM YIJIOM OChb X B
IIEHTpe HanOoJIee PACTIHYTOTO CTEPXKHSL.

IIpy 5TOM MONOXKEHME NPAMOH, OTPAHUYMBAIOILEH CXKATYIO 30HY, moAOHpaeTcs
TOC/IEA0BATENbHBIME MTPUOIVKCHAAMH W3 ypasHeHHH (39) m (40), npuHuMas yron
HAKJIOHA J3TOM NpPAMOH HOCTOSHHBIM W PAaBHLIM YINy HAK/IOHA HEUTPalbHOM OCH,
OIIPEIENICHHOMY KaK ISl yIPYroro MaTepuaia.

ITpouHocTh cedeHus OyneT oOecreueHa JMIIb NPU COOMIOJACHUH YCIOBHS (37)
OTHOCUTENBHO o00emx ocell (x u y). Ecmm npu 3tux mposepkax ycmoBue (37) He
coOmoiaercs, NPOYHOCTb HE oOecmeueHa. Torma CIEAyeT YBENMUYWTH APMHUPOBAHIE,
pa3Mephl CEYEHUs WIM MOBBICHTH Kiacce OeToHa. Eciu ycnoBue coOmromacTcss TONBKO
OTHOCHTENIEHO OJHOM OCH, CIEAYET CHOBA OMpPEACTUTh OUYEPTAHHE CHKATOM 30HBI MpH
JOPYTOM YITIE HAKJIOHA IPSMOH, OrpAaHWYMBAIOIIEH CKATYI0 30HY, U MPOU3BECTH MOBTOPHO
AHAJIOTUYHBIN pacyer.

Pacuer :ke/1e300eTOHHBIX 31€MEHTOB HA 0CHOBE HeJIMHEHHOH
JaedopManuoOHHOI Moaenn

11.1.8 PacueT HOpMaIBHBIX CEUCHUl MO HENUHEHHON medopMaMoHHO Mozxenu
IPOU3BOAAT B COOTBETCTBHUM ¢ Yykasamuamu mm. 8.1.20-8.1.30 CII 63.13330. B
YPAaBHEHHAX PABHOBECHS BHEIIHMX CHJI U BHYTPEHHHUX YCHJIMH B HOPMAJLHOM CEYEHHU
JJIEMEHTA BHELIHUE CUJIBI OIMpPEESIAIOT ¢ YIETOM YCIINA 00XaTus, KOTOpoe BBOAUTCS B
pacyeT Kak BHEIIHSA IPOJONbHAS CUJIA.

B ypaBaennsx (8.26), (8.27), (8.28) CII 63.13330 M,, M, — usruGarompe MOMEHTHI
OT BHEIIHEH Harpy3Kd OTHOCHUTENIFHO BBHIOpaHHBIX M pacloiaracMblXx B Ipeleax
MNONEPEYHOT0 CeYECHUs 3JIEMEHTa KOOPIMHATHBIX OCeil (COOTBETCTBEHHO NECHCTBYIOIIHX B
WIOCKOCTAX XOZ u YOZ wimy TapajuieNibHO WM). YKa3aHHbIE W3THOAIONIHE MOMEHTHI
ONpeneNAoT o GopMyJiam:

My = Myq — Ny - ey, 41)
My, =My, —N,-e,, (42)
3/1€Ch

M4, M, — v3rubaromye MOMEHTHI B COOTBETCTBYIOIIMX [UIOCKOCTAX OT BHEUIHEH

Harpy3Ku, OonpeacisieMbIC U3 CTATHYCCKOTO paciueTa KOHCTPYKIUH,
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€, € — DPaCcCTOAHMA OT TOYKM MNPUIOKEHUA ycuwmud oOxarua N, 10
COOTBETCTBYIOIIUX BEIOPAHHBIX OCEH,

N, = (05 +100) - A;, < 0,8R; - A (43)

sp»
IJI€ Oy, NPEABAPUTENBHOE HANPSIKEHHE B ApMAType, ONPEACIAEMOE C Y4ETOM MOJHBIX
OTEPb TpH g, = 0,9.

Pac4er ke/1€300€TOHHBIX 3JICMEHTOB Ha JCHCTBHE MONEPEYHBIX CHJI

11.1.9 Pac4eT 10 NpouHOCTH IpH ACHCTBAY MONEPEUHBIX CUI IO MOJOCE MEXIY
HAKJIOHHBIMH CEYEHUSAMU NMPOU3BOAAT B cOOTBETCTBUH ¢ 1. 8.1.32 CIT 63.13330.

11.1.10 PacyeT 10 mpoYHOCTH HAKJIOHHBIX CEYEHUI HA ACHCTBHE MONEPEYHBIX CHIT
MPOU3BOAAT MO GopMyIIE:

Quit = Q1 + Q2. (44)
rae

(1 — monepeyHas cuila, BOCIPUHAMacMas OETOHOM W MOMEPEYHOH apMmarypoit B
HAaKJIOHHOM CEUYCHUH, onpeaensemas B coorsercTeuu ¢ m.m.8.1.31 u 8.1.33 CI163.13330;

(), — nonepeyHas cuia, BOCIPUHUMAEMasl PpeAHANPSDKEHHOM apMaTypoii B TOM ke
HAKJIOHHOM CEUYEHHH, U OlpesenseMas no Gopmyne:

Q; = Np,  sinb. 45)

B dopmyne (45) @ — yrom maxnoHa HampaBleHHA NpPOXONBHON cHibr N, k
TOPDU30HTAlM B TOYKE [E€PECEUCHUs IPEIBApPUTCIBHO HANPSDKEHHOH —apMarypoi
HAKJIOHHOTO CEUCHUS (PUCYHOK 22).

11.1.11 Ilpum pacuere MmO MOJOCE MEKAY HAKIOHHBEIMA TPEIIMHAMH U IO
HAaKJIOHHBIM ~ CCYCHHMAM  YUMTHIBAIOT BIMSHHE  CKUMAIOIINX — HANpsOKeHWH  OT
TOPH3OHTAIIBHON COCTaBJIsOIIeH yeunus Ny, onpenensdemoi no gopmye:

Q3 = Ny, - cosb. (46)

BiusHHE yKa3aHHBIX COKAMAIONMX HAMPSHKEHUM YUMTBHIBAIOT B COOTBETCTBHH C

ykazanuamu 11. 8.1.34 CI163.13330.
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Pucynok 22 — Pac4yeTHas cxeMa YCHITHI ITPH pacdeTe N0 HAKIOHHOMY CEUYEHHIO TPH
JEHCTBHH TONEPEYHBIX CUIT

-

11.1.12 PacyeT no NpOYHOCTH HAKJIOHHBIX CEUCHMH npu AeHCTBUU M3rHOAOIIMX

MOMEHTOB IIPOM3BOAT B COOTBETCTBHU ¢ YKazaHusmu 11. 8.1.35 CI163.13330.
Pacuer na mecTHOE C:KaTHE

11.1.13 PacyeT mpoYHOCTH KOHIIEBHIX YYaCTKOB JJIEMEHTA MO/ aHKEpaMH Ha
MECTHOE C)KaTHE ClieAyeT Mpou3BoauTh B cooTBercTBUM ¢ 1. 8.1.45 CIT 63.13330 u3
yenoBusa (8.83) kak UIi MECTHOTO JACHCTBUS CXUMAIOMCH HArpy3ku OT YCWIHH B
TPEIBAPUTEILHO HANPSHKCHHOM apMatype NpH 00s3aTebHOM HAIMYHH MOTCPEYHOM
(KOCBEHHOIH ) apMaTyphL.

Ilpy TpynmoBOM pa3MelIeHWH apMarypbl MECTHYH CKHMawHyn cwiy N
IPUHAMAIOT PaBHOH cymme ycunuil N,, IeperaBacMbIX Ha O€TOH NpPEABAPUTENIHHO
HaNpsDKEHHON apMaTypoii, BXOAAMIEH B COCTaB TPYIIIHL.

IIpr OAMHOYHOM PpaCMOJOXKEHMM apMarypbl MECTHYH CKUMaoWyw cuny N
MPUHUMAIOT paBHOH ycunuio N, mepenaBacMoMy Ha O€TOH OAHMM MNpPEABAPHTENBHO
HAIIPSHKCHHBIM apMaTypPHBIM DIIEMEHTOM.

B pacyerax miomane HPHIOXKEHUS CKUMaromed cuibl Ap o, KOPPEKTHPYIOT
IIyTEM UCKJIFOUEHHS U3 pacyeTa IJIOMAa1 MONEPEYHOro CEUEHHMS apMaTyPHBIX SIIEMEHTOB.

[Ipy pacueTe Ha MECTHOE C)KATME B CTaiMM OOXATHA 3HAYEHME YCHIHA N
onpezensror no Gopmyine (22), a pacueTHOEe CONPOTHBIEHUE OCTOHA Ry 1o ONPEOCIAIOT
IIpY [IPOYHOCTH OETOHA, OTBEUAIOIIEH 3HAYEHHIO IEPEIaTOYHON MPoYHOCTH. IIpu pacdeTe

Ha MECTHOE CKAaTHE B OKCIUIyaTAUMOHHOH CTajuu ycunue N, TPHHEMAKOT PaBHBIM
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Osy * Agp, THE Og — HAUPSDKCHME B MPEAHANPDKCHHOW apMmarype, OnpenendeMoe Hu3
pacdeTa HOPMAJIBHOTO CEYEeHHs 0O IPOYHOCTH coryacHo mm 11.1.4, 11.1.5 wmm
NPUHAMAEMOE NPUOIIDKEHHO PaBHBIM Oy, + 200. PacyetHoe compoTtwBneHue GeToHa
Ry, 10¢ OTIPEIEISIOT IPH MPOEKTHOM MPOYHOCTH OETOHA.

11.1.14 AHKEpHBIE NIEMEHTHI B CHCTEMax 0€3 CLETIICHHS ClIENYEeT POSKTAPOBATh
Ha [JeHcTBHE MECTHOM Ckumaroumell cunbl N, npuHumaeMoil ¢ kodpduimeHToMm
HANEKHOCTH Yp ioc — 1,05.

Pacuer na npopasinBanne

11.1.15 PacdeT mo NpOYHOCTH TUIHT NEPEKPBITHI HA MPOAABIMBAHUE MTPOM3BOASAT
B COOTBETCTBHMM ¢ ykazanusamu n.n. 8.1.47...8.1.52 CII 63.13330. B pacuere
COCPENOTOUEHHYIO CHILY [ OT BHEIIHUX HArpy30K JOIYyCKACTCsl CHUYKATh HA BEMUYMHY F,
KOTOPYIO OIPeeoT 0o (Gopmye:

F; = Np, - sing, 47
rue

F, - ycumme, BOCHPHHAMAEcMOE HAmpsraeMoil apmarypoii, mnepecekarouiei
pacueTHBINA KOHTYp IONEPEYHOTO CEYEHUS ILUTUTHI;

Np; — ycunue B HanpsracMoi apMatype, MepeceKaroileii pacueTHbIi KOHTYp
MOMEPEYHOr0 CceyeHus (PUCYHOK 23), ONpeAenseMoe C Y4YEeTOM MOJHBIX MOTEPh
NPEABAPUTENLHOIO HANPSDKEHHUS U Yy = 0,9.

11.1.16 Tlpu ompeaencHUH MNPEASTBHOTO YCHIHS, BOCIPHHHMAEMOTO OETOHOM,
VUUTHIBAIOT BIIMSHUE COKHMAIOMMX HANMPKEHUH OT TOPH3OHTAIBHOH COCTABIIAIOMECH
yeunust Ny, PaCCUMTHIBAEMO# 1O popmye:

F; = Np, - cosb. (48)

Yuer BIMAHUA =~ CKAMAKIIMX  HANOPDKEHWH  MPOU3BOAAT € [OMOIUBIO
koxddumuenta ¢, (m.8.1.34 CI163.13330), Ha KOTOPHIH YMHOXAIOT ycHnIus Fp,; B
yesoBusix (8.87) u (8.90) CI163.13330. Koa¢¢HiLMEHT @, OrpaHUYHBaIOT MAaKCUMAJIbHBIM

3HaQUEHHEM pPaBHBIM 1,1.
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Pucynox 23 — CxeMa [u1s pacueTta Ha IIPOTaBITMBAHIC

11.2 Pacuer mo mpeaejbHBIM COCTOSTHHAM 2-ii rpyinbI
OO01me MosIoKeHus1

11.2.1 PacueTsl IO OpeAENBHEIM COCTOSTHHSAM BTOPO# TPYIIIBI BKITIOYAOT:

- pacdeT 1o 00pa30BaHHIO TPEILHH;

= pacucT Mo PACKPLITUIO TPCIIUH,

- pacyert o aedopMaiusm.

11.2.2 Pacuer mo oOpa3oBaHMIO TPELIMH IPOM3BOAAT, KOTAa HEOOXOAUMO
00€eCTIeYnTh OTCYTCTBHE TpemuH. KpoMe Toro, pacdeT mo 0Opa3oBaHMIO TPEIIUH SBISACTCS
[peIBAPUTENBHBIM 3TAllOM IIPU PacyueTe MO PACKPHITUIO TPEILMH U MO AehopMaIusiM.

TpebGoBanms 1O OTCYTCTBHIO TPEUIMH NPETBABIAIOT K IIPEIBAPUTEIILHO
HAMPSHKEHHBIM KOHCTPYKLUMSIM € HATSDKEHHEM apMaTtypbl Ha OETOH, y KOTOPBIX HpH
HONHOCTBK DAacTSHYTOM CEYeHHWM JOJDKHA OBITh 00ecHnedeHa HEMPOHUIIAEMOCTD

(HaXOI[S[H_[HXCSI o JaBJICHHCM JKMAKOCTH WKW T'a30B, HUCHBITHIBAIOIIHX BO3JCHCTBUE
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pagpauyMu M TOL), a TaKkKe OKCIUIyaTUPYEMBIX B  YCJIOBHAX  BO3JCHCTBHA
CHJIBHOAIPECCHBHOI CpeIbL.

11.2.3 C uenpro orpaHudeHus MPOruOOB PEKOMEHIyETCs coOMomaTh TpeOOBaHHS
0 OTCYTCTBHIO TpPEIIMH B MPOJETHBIX 30HAX KOHCTPYKIMHA C TpeIBAPUTEIILHO
HAIPSOKCHHON apMaTypoil B OJHOM U JIBYX HAIPABICHUSX.

1124 Pacuer wu3rubaeMpIX [PEIBAPUTEILHO HANPSDKCHHBIX — DICMEHTOB
MPOM3BOIAT Ha JeWCTBME ycunuit OT BHEIHEW Harpy3km M ©  OT  ycwins
NPEABAPUTENLHOIO HANPSIKEHMS  apMarypel N = Ogp - Agp, PACCMATPHBAEMOTO  Kak
BHEIITHS TPOAOJIbHAS cuita. [Ipu 3TOM mpenenbHOe YCHIAE, KOTOPOE MO>KET BOCTIPHHATH
ANIEMEHT, W XapaKTePHCTHKH TPHBEACHHOTO CEYCHUs OIPEAENSIOT TOJBKO C YYETOM

0OBIYHOl HEHANPAraeMoii apMaTypbl.

Pac4er mo o0pa30BaHHIO M PACKPBITHIO TPEIMH

11.2.5 PacueTsl 10 00pa30BaHUIO M PACKPBITHIO TPELIWH H3rHOAEMBIX 2JIEMEHTOB C
MPEABAPUTEIbHO HANPSDKEHHOM apMaTypoll, HEe WMEromed CIemIeHns ¢ OeTOHOM,
BBITIOJTHSIOT B COOTBETCTBUH ¢ ykazaHuaMmu m. 8.2.4-8.2.18 CIT 63.13330.

11.2.6 MOMEHT, BOCIPUHAMAECMBIH HOPMAITHGHBIM CEYEHHWEM TIpH 0Opa30BaHHH
TPEINH, OMPENCHSTIOT C YYeTOM Heympyrmx nedopmMauuit pactsHyToro OeToHa Mo
dopmyne:

My = Rbt,ser ' Wpl + Np "Cap > 49)
rae

N, ONpENENsOT € yYETOM TOJHBIX TOTEPh NPEABAPHTENBHOIO HANPDKEHUA H
Ysp — 0,9;

€p — PACCTOSHME OT TOYKU MPUJIOKEHHS YCHITHS NIPENBAPUTENLHOrO obokarus Ny
(IleHTpa TSHKECTH CEUSHWs] HANpPATacMOM apMarypel) J0 SJpOBOM TOYKH, Hamboliee
YAAJICHHOW OT pAacTAHYTOM OT BHEWIHEH (DKCIUyaTalMOHHOW) HArpy3KH 30HBI,
TPEMUHO00Pa30BaHIE KOTOPOI IPOBEPSIETCS.

11.2.6 Pacuersl mo 00pa30BaHMIO TPEIMH B CTajud OOXaTHs (10 NMPHIIOKEHUS
TIOJIE3HOM HArPy3KU) OT ycuus Ny, MPOU3BOAAT IS 30HBI OETOHA B CCYEHHH JIEMEHTA,

Kotopas OyAeT ckara OT JAeHCTBHS NOJHON SKCIUTyaTaAlMOHHOM HArpy3KH.
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Ilpu stom ycumme obxarda N, ONPENENAIOT C YYETOM MEPBBIX MOTEPh
TIPEBAPHTENLHOTO HAMPSKEHNS C Vp = 1,1

11.2.7 Pac4eT N0 PacKphITHIO TPELMH IIPOM3BOIAT € YUETOM YKa3aHui ni. 8.2.4—
827, 82.15-82.19 CIT 63.13330, mpuHMMas W3ruOAONMA MOMEHT OT BHEIUHEH
Harpy3Kd M YCHIIHA MpeIBapUTeNbHOTO oOxatus betona B hopmyire (8.134) CIT63.13330
paBHBIM

M=M,— N, e, (50)
rae N, — ycuiue OOXKaTHA C y4€TOM BCEX HOTEPh HPEABAPHTELHOIO HANPOKCHMS
apMatypel M Y5, = 0,9, paccMaTprBacMoe Kak BHEIIHSIS NPOJIOJIbHAS CHIA.

11.2.8 TIpeaenbHO AOMYCTUMYIO LIIMPMHY PACKPBITHS TPEILMH AJISl DJIEMEHTOB C
apmatypoit 0e3 cHemneHms ¢ OETOHOM NpWHWMAOT paBHOi 0,3 MM s
IIPOJODKUTENBLHOTO packphiTus U 0,4 MM — U1l KDATKOBPEMEHHOTO PACKPBITUS TPELIMH.

11.2.9 B cayvasx, KOraa pacKkpbITHE TPEIIMH IO pacyeTy MEHbIIE NPe/eNbHO
JOIYCTUMbIX BEINMYMH, TOrJA YCJIOBHE TPEIMHOCTOWKOCTH CUMTACTCA O0ECHCYECHHBIM.
Ecmu ke packpbltue TpelmH Oojblie NpeNeibHO MOMYCTUMBIX 3HAYEHWH, TO TOrzaa
CIeAyeT TEPecCMOTPETh WCXOAHBIE ITapaMeTpsl pacueTa (BBICOTY IUTHTHL, YPOBEHB
IIPEIBAPUTENLHOTO HAMPSHKEHUS W T.4.) AU 100aBUTh HEHANPSDKCHHYIO apMarypy ¢
HOCIEAYIOUUM [IEPEPacUeTOM CEUCHHUI 10 TeX IOp, IOKa YCIOBHE IO OrPaHHYECHHIO
PacCKpHITHS TPEIIUH Oy €T BHIIOIHEHO.

11.2.10 KpurepreM IOCTaTOYHOCTH NPHHATOTO KOMMYECTBA IPEIBAPUTEIHHO
HaNpsDKEHHOM apMaTypbl CUMTAECTCSI MUHUMATIBHOE CpPEJHEE HANpsDKCHHE B OSTOHHOM
CEUCHUU OT ACHCTBUS ycHIMs 0OXaTusl, AEHCTBYIOIIEr0 Ha YPOBHE CEPEAMHBLI BBICOTHL
CeUeHUs. YKa3aHHAs MUHUMAaJIbHAs BeJIMUMHA HaNpsbkeHus coctasmster 1 MIda.

B CBSI3M C OTCYTCTBUEM CICTUICHHUS apMaTypPbl ¢ OETOHOM B OIIOPHBEIX HOPMAaIbHBIX
CEUEHUSIX KOHCTPYKIMHM JASHCTBYIOT TaKWE K€ YCHIIHS OOXAaTWs, YTO H B TMPOIETHBIX
ceyeHusk. OOHAKO YCHJIMS OT BHEINHEH HArpy3KH B ONOPHBIX CEUCHMSAX IPEBBIIIAIOT
VCIIHSA B IPOJIETHHIX 30HAX. TakuM 00pa3oM, YCUIINs 00KaThsl Ha OIIOPaxX KOMIEHCHPYIOT
TOJIBKO YaCTh JACUCTBYIOIINX YCHIM. J[pyras 4acTh AeifiCTBYIOIUX YCHIUI NODKHA ObITh

BOCIIPUHSATA OCTOHHBIM CEUCHUEM M JOMOJIHUTENBHO YCTAHABIMBACMOM HEHANpATracMoi
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TMPONOJIEHOM — apMarypoit. HeHampsiraemyro apMaTypy TNOAOHpPAaIOT W3  YCIOBHS
o0ecreueHus TPELIMHOCTOMKOCTH 1 IIPOYHOCTH
Pacuer no negopmanusiv (mporudsi)

11.2.11 Pacyer npeaBapuTENbHO HANPSHKEHHBIX JJIEMEHTOB IO Ae(opManusm
HOPOU3BOAAT CODIACHO ykasaHuid mm. 8.2.19-8.228 CII 63.13330 ¢ yuyerom m. 11.24
nactosmero Ilocobus. [Ipu 3tom ycunme o6xarust Ny, ONPEAENSIOT ¢ y4ETOM BCEX MOTEPh
u Ysp = 0,9. Pacuerni MPOTHOOB BBLINONHSAIOT ¢ YYETOM MPOYHOCTH OETOHA HA PA3IMYHBIX
JTanax Harpy>keHus, BKJIKOYas Nepeady yCuuii o0xKaTus.

11.2.12 TIpu cOOTBETCTBYIOIEM OOOCHOBAHMH AOMYCKAaeTCA pacyeThl MporuboB
MPOU3BOANUTE YIPOUICHHBIM METOAOM, COIJIACHO KOTOPOMY HpOFI/I6BI OT NOCTOAHHbLIX U
BPEMCHHBIX HArpy30K, a TakKe TPOTHOBI (BBITHOBI) OT YCHJIHIl TMPeABAPATENHHOTO
HaNpsHKCHUA BBIMUCTIAIOT B YIIPYTH OH IOCTAHOBKE C LlﬁJIbHCﬁ].L[I/IM UX YTOYHCHUCM NYTCM
yueTa Heynpyrux Jedopmanmii cxaroro OeroHa W 00pa3oBaHHS TPEIIMH TIPH
OKCILUTyaTaluu.

Yuer neynpyrux nedopmarmii OeToHa TpW pacuere MporuOOB JIOMYCKAeTCs
IPOM3BOAUTL IIYTEM YBEIUM4YECHHMA NPOruOOB, IOIYyYCHHBIX M3 pacueTa B YHNpyroi
IIOCTAHOBKE!

- OT MOCTOSTHHBIX M JUTMTENIBHEIX HATPY30K — B 3 pasa;

- OT yCUJINi IPEABAPUTENIFHOTO HAIPSLKEHNUS — B 3 pasa,

- OT KpaTKOBPEMEHHOH Harpy3ku — B 1,5 paza.

Yuer 00pa3zoBaHusl U PACKPHITUS 3KCILTYATALMOHHEIX TPEIIMH IPOU3BOAAT MyTEM
BBEJICHUSI COOTBETCTBYIOIUMX ITOHIDKAOMNX KOI(QOHUIHNEHTOB B HM3rUOHBIE >KECTKOCTH
SNIEMEHTOB HepeKkpbTiil. OCOOEHHOCTBIO pacdeTa 37eCh SBIETCS IOCHEIyIolee
M3MEHEHNE OCEBBIX HaNpsbkeHMH W gedopmanuii B 6eToHe, XOTS B 00IIEM ciyyae UMH
JOIyCKaeTcd MpeHeOpeub. YKa3aHHBIE MOHIDKAIOMIE KO3(D(GHINEHTE YCTAHABIMBAIOT B
COOTBETCTBHH ¢ II. 9.2.7.

11.2.13 TlpenensHble OPOrMOBI yYCTAHABIMBAIOT B COOTBETCTBHM C YKA3aHUSMH
IIpunoxenus «E» CIT 20.13330, mcxons W3 KOHCTPYKTHMBHBIX H (DH3HOJIOTHYECKUX

TpeGoBaHHiA.
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B 31aHUAX ¢ KOHCTPYKTHBHBIMU PEILCHHUAMH BHYTPEHHHUX TTEPETOPONIOK, KOTOPHIE
MOTYT OBITh pa3pylIeHBl WK Je(hOPMUPOBaHBI MpU Mporudax MepeKphITHi (HampuMep,
KapkacHEIC ¥ KANMTAIBHBIC TICPETOPOJKH) BEPTHKABHBIM MpeeNbHBI  mporud
(KOHCTPYKTHUBHEIH MPOTHO) OrpaHAIMBAIOT BenuunHO# B 1/500 mponera.

Jins orpaHWYEHUs] TEpEeMENIeHNH (TPOTHMOOB) HEPa3pe3HBIX MPEABAPATENHHO
HAOPsOKCHHBIX IIJIOCKUX TUJTMT  CIUIOIIHOIO CCUCHUA (I/ICXOHH M3 KOHCTPYKTHBHBIX
TpeboBaHuUit) OTHOIIEHNE IMHEI TPOJieTa K TOJNIMHE ILUTUTHI, KaK IIPABMIIO, HE JOIDKHO
npesblUATh 42 715 TIAT NEPEKPLITHi 1 48 — U1 IUTUT MOKPBITUH.

JomyckaeTrcss pacuer TporuboB (MCXOAs U3 (PU3MONOrMYECKHX TpeOOoBaHWM) He
IPOM3BOAUTE IS TUTHT TIEPEKPBITHI TTPH BEITTONHEHHH CICAYIOLIUX YCIOBHIL:

- TONIIKHA TIUTH cocTaBisAeT 250 MM 1 Oonee IPY YKCIe KOHCTPYKTUBHBIX S9EEK
4 u Gonee;

- TONIIMHA IJTATHL COCTABNIAET MeHee 250 MM NP YKUCIIE KOHCTPYKTUBHBIX f4€eK 8

u 6oJee.

66



12 Pacuer Ha mporpeccHpyoliee o0pylieHHe

12.1 Pacuer Ha nporpeccupyfomiee 00pyIIEHHE B CIy4ae JIOKAILHOIO pa3pyLICHHS
HECYIIUX KOHCTPYKIMI TPOW3BOMAT TOJIBKO IO TIPEACTBHBIM COCTOSHHSIM MEPBOM
rpynmsl. Paseurie Heynpyrux AedopMarnii, epeMemerHns KOHCTPYKIHH H PACKpPLITHE B
HHX TPELWH B PaCCMATPHBAEMO# Ipe3BBIYAiiHON CHTYallNK HE OTPAaHHUKBAIOT.

12.2 Pacyer mo NMpOYHOCTH M YCTOHYUBOCTM NPOM3BOAAT HA 0CO00E COUCTAHWC
HAarpy30K ¥ BO3JCHCTBHI, BKIIIOYAIONIEE TIOCTOSHHBIC W JUIUTEJIBHBIC BPEMCHHEIC
HArpy3KH, a Taloke BO3JCHCTBHE HA KOHCTPYKLMIO 3[JaHUS JOKAJTBHEIX THIMOTETHYCCKHX
paspylleHNit. YCUIHS HATSDKCHAS C YI€TOM COOTBETCTBYIONIMX IOTEPh HPH HATSDKCHUU
apMarypbl Ha O€TOH B pacyeTax AOIYCKAeTCsl YYMTHIBATb KAK BHEUTHIO HArpys3Ky ¢
yUYETOM NOJIOXKEHUH pazaena 7 um. 12.7.

12.3 JlokanbHoe pa3pylleHUe MOXKET OBITh PacmoIoKeHO B JIIOOOM MECTE 3IaHHS.
B kadecTBe JIOKAIBHOTO (THIIOTETHYECKOTO) paspylIEHHS CIEAYET pacCMaTPUBATDH
paspymeHue (YaeHne) BEpTAKAIBHBIX KOHCTPYKIHUH Ha OJTHOM JTFOOOM 3TakKe 3IaHUSL

a) JBYX TNEpeceKalommxcs CTeH Ha ydyacTKaX OT MECTa HMX MepecedeHus (B
YaCTHOCTH, OT yIWla 3JaHus) 00 Ompkaifmero mpoeMa B KaKAOH CTeHE WIH 0
CJIEIYIOIIETO BEPTUKATIBHOIO CTHIKA CO CTCHOM JPYroro HampapieHHs (HO Ha CyMMAapHOI
mrHe He 6osee 7 M),

6) OTOENEHO CTOSIMICH KOJOHHEI (TIHIOHA),
B) KOJIOHHHI (ITHJIOHA) ¢ YYACTKaMH MTPUMBIKAIOLIUX CTEH HA WX IMHE 110 MYHKTY a.

12.4 TIocTOSHHYIO M UIUTENBHYI0 BPEMCHHYIO HAarpy3KH HPHHUMAKOT COTJIACHO
JNEHCTBYIONIMM HOPMATUBHBIM JOKYMEHTaM (WM IO CHEUMANBHOMY 3aJaHuio) ¢
KoxdduEeHTaMy coueTanms Harpy30k U Ko3(pHUIMEHTaMH HAAEKHOCTH MO Harpy3Kam,
PaBHBIMU €IMHULIE.

12.5 Pac4eTHbIC MPOYHOCTHEIE U Ae(OPMALMOHHbIE XapaKTEPHCTUKH MaTepHAIOB
MPUHUMAIOT PAaBHBIMM MX HOPMATUBHBIM 3HAYECHMSAM COITIACHO ACHCTBYIOUIMM HOpPMam
MPOEKTHPOBAHUS YKeIe300€ TOHHBIX KOHCTPYKLMIA ¢ yueTom 1. 12.7.

12.6 YcToi#4MBOCTH MOHOIUTHOTO JKHIJIOTO 3/IaHWS TPOTHB TPOTPECCHPYIOIIETO
00pymieHus: 00eCIIETNBALOT:

- PAUMOHATBHBIM KOHCTPYKTHBHO-IUIAHUPOBOYHEIM PEIHECHAEM 3/IaHHA C YYETOM
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BO3MOXKHOCTY BO3HUKHOBEHHUS PACCMAaTPUBAEMON aBapuitHOH CUTyaluu;

- KOHCTPYKTHBHEIMH MEPaMH, 00€CTIEUMBAIOLIMMU HEPA3PE3HOCTh KOHCTPYKIIHIA,

- IPUMEHEHHEM MAaTepHaroB M KOHCTPYKTMBHBIX pEIIeHUl, 00ecHeUMBAIONIIUIX
Pa3BUTHUE B HJIEMEHTAX KOHCTPYKIHI U NX COSAMHEHUAX IIACTHYECKUX AehopManit;

- OIPaHHYCHHUEM HAYaIbHOIO MPEIBAPUTEIBHOIO HANPSDKCHUS B apMaTypHBIX
JJIEMEHTAX,

- pasMeIeHHEM OOBIYHON HEHalpsTaeMoif apMarypsl JAOMOJHHUTEIRHO K
HAMpPATacMBIM aPMATyPHBIM JJIEMEHTAM.

12.7 PacdeTHOE CONPOTHMBICHHE B apMaTypHBIX KaHaTaX YCTAHAB/IUBANT B
pasmepe 0,85 oT HOPMATHBHOIO COMPOTHUBICHNS. Takoe OrpaHHICHHE MTO3BOJINT H30eKATh
NEPEHANPSDKEHUS AHKEPOB B CMEKHBIX HANPATAEMBIX OJIEMEHTAX IPH JOKATBHBIX
pa3pyLICHUsX.

12.8 [Tnomanes ceyeHus! JOMONMHUTENLHOM HeHANpSITaeMoil apMaTyphl ITPUHUMAIOT
IO JAQHHBIM COOTBETCTBYIOIIMX PACYETOB MO NMPOYHOCTH, HO HE HIDKE MHUHHUMAIBHOTO
IIPOLEHTA apMUPOBaHus, mpefycMorperHoro m.10.3.6 CI163.13330.

12.9 B pane ciy4yaeB NMpH 3KCIUTyaTalWH MEPEKPBITHI BO3MOXKHBI MOBPEXICHUS
OTACNIBHBIX KAHATOB KPENCKHBIMH aHKEPaMM IOJBELIMBAEMOIO K IOTOJIOYHBIM
MOBEPXHOCTAM 000pyI0OBaHMs, TOABECHBIX MOTOJNIKOB U fAp. IToBpexacHHBIE KaHATHI
NOJHOCTLI TEPAIOT MPEIBAPUTENILHOE HANPKEHHE MO BCEH CBOEH UMHE, YTO MOJKET
BHI3BATL CHIDKEHHE IIPOYHOCTH, >KECTKOCTH M TpelMHOCTOHKocTH. Kak cuencrsue,
MOBPEKACHHBIE KAHATBI B TEPEKPBHITHM MOTYT HPUBECTH K IPOIPECCHPYIOIIEMY
OOpYIIEHATO KOHCTPYKLIHIA,

JUii  KMCKIIOYEHHS TNOBPEKICHUH KAaHATOB HA BEPXHEH W TMOTOJIOYHOMN
MOBEPXHOCTAX IUIUT IEPEKPBLITUH pa3MevyaroT HECMBIBAEMON ApKOM Kpackoil IHMHUHA
IOPOEKIMI HanpsraeMbIX apMaTypHBIX IEMEHTOB. B mpeaenax ykasaHHBIX TpoeKuuii 6e3

COTJIaCOBAHUS € aBTOPAMH MPOEKTa HE OIyCcKaeTcs Jro0as nepgopaius OeToHa.
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13 KoncTpyKkTUBHBIE TPEOOBAHHS

Pasmernienue HanpsraeMblx apMarypHBIX SJIEMEHTOB B KOHCTPYKITHSIX MTPOU3BOIAT
C ydeToM TpeOOBaHMII IO IOITOBEYHOCTH, OrHECTOMKOCTH, a4 TAaloKe HCXOIS U3

coo0paykeHnHi ONTUMATBEHOIO BOCIIPUATUS EHCTBYIONINX YCHIIAH OT BHELTHEH HArPy3KH.

13.1 3ammuTHLIA cjoii 6eToHa

13.1.1 JIoNroBe4HOCTh NPEABAPHUTENEHO HANPSIKEHHBIX  KeNE300€TOHHBIX
KOHCTPYKIMH JOIDKHA 00ecHednBaTh COXPaHEHHE IPOEKTHBIX CBOMCTB KOHCTPYKIMWiL B
TEYECHUE BCEr0 3aJaHHOrO Cpoka HKcIuTyaTanuu. Kak mpaBuio, 1jisl TaKMX KOHCTPYKLMIA
TIPH MPOEKTHPOBAHUH PHHUMAOT CPOK ciy»Obl B 50 u 100 ner.

13.1.2 B nensax obecneueHus TpeOyeMOif TOITOBETHOCTH HEOOXO0[AMO:

- obecrieunBaTh 3alUTy HANPAracMoii U OOLIYHON ApMATYPhl NyTEM Ha3HAYCHUSA
COOTBETCTBYIOIIEH TOMIIMHBI 3ALIUTHOTO CJI0si 6ETOHA /IO HANPATAEMON M HEHAIPATaeMOi
apMaryper;

- OTpPaHNYMBAaTh IIMPUHY PACKPHITHS DKCIUTYaTAIIMOHHBIX TPELIUH;

- Ha3Ha4yaTb COOTBETCTBYIOLME KNacchl 6€TOHA, OTBEYAIOLIMM YCIOBUSM CPEb
SKCILTyaTaly.

JUIsT 3TOTO 3a/ar0TCs MUHUMAJBHBIM KOHCTPYKTHBHBIM KJIACCOM 3IaHWS WA
COOPYXEHHS W YCTAHABJIMBAIOT MUHUMAILHO JIOMYCTUMBIE TOJIIWHEI 3AITUTHOTO CIIOS
COTJIACHO YKA3aHWSIM JCHCTBYIOIIMX HOPM.

13.1.3 MunruMaNbHas TOTIIMHA 3AMUTHOTO CJ10s1 OETOHA HE TOJDKHA OBITH MEHEIE
IuaMeTpa KaHama (s KOJIBIIEBBIX KaHAOB). MakcuMaribHas TOJIIHHA 3allUTHOTO CIIOS
GeroHa He A0/bKkHA npeBbiaTh 80 MM. 3auUTHLIN cioii 6eToHa TonmumHOM Gonee 50 MM
JIOJDKEH COepKaTh KOHCTPYKTHBHOE apMUPOBAHKE B BUIE ApMATyPHBIX CETOK.

13.1.4 JladHple @O MHUHMMAJIBHOM TOJIIWHE 3aMIUTHOTO cjof  OeToHa,
YCTaHOBJICHHBIC B 3aBUCHMOCTH OT KJIacca BO3JCHCTBHA Ha KOHCTPYKLMHM (arpeCcCHBHOCTU
Cpeabl BO3JEHCTBYS), 3aJaHHOTO CPOKa CJTYKOBI 3JaHHs U MPOEKTHOTO Kjacca OeToHA 1o

TMMPOYHOCTH HaA CKATHUEC TTPEACTABIICHBI B Tabnuue 5.
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Tabnuna 5 — MuHUMasbHas TONIAHA 3aIHTHOTO CJI0s OETOHA, MM

Knacc Cpok ciry0s1, MuHUMaITHHBIH Ki1ace 6€TOHA O MPOYHOCTH HA CHKATHE
BO3/ICHCTBHS JIeT B20 B25 | B30 | B35 | B45 | B50 | B55-B60
1 2 3 4 5 6 7 8 9
50 10 10 10 10 10 10 10
XO
100 20 20 20 15 15 15 15
50 - 25 25 20 20 20 20
XC1
100 - 35 35 30 30 30 30
XC2 50 - - 35 35 30 30 30
100 - - 45 45 40 40 40
XC3 50 - - - 35 30 30 30
100 - - - 45 40 40 40
xC4 50 - - - 40 40 35 35
100 - - - 50 50 45 45
XD, 50 - - - 45 45 40 40
XS1 100 - - - 55 55 50 50
50 - - - 50 50 45 45
XD2
100 - - - 60 60 55 55
50 - - - - 50 50 45
XS2
100 - - - - 60 60 55
XD3, 50 - - - - 55 55 50
XS3 100 - - - - 65 65 60

IMpumeuanne: Knaccupukanms cpex skcmmyaranmu (rpaga 1) mpuHsra B
cooTBeTcTBUH ¢ EBpokoaoM-2 (tabmmua 4.1) u Ipunokenuem A x CIT 28.13330.

13.1.5. JlocTaro4HOCTh MPUHATON TONIIMHBEI 3AIIMTHOTO CJOS OETOHA JIOJDKHA
OBITH MPOBEpPEHA PACUYETOM KOHCTPYKIMI 1m0 oruecroifkoctd. Ecimu npu TpeGyemoMm
pacyeTHOM  Opeicle  OrHECTOHKOCTHM IMpW  JCHCTBHM  HOPMATHUBHON  HArpy3KH
o0ecneynBaeTcsl MPOYHOCTh KOHCTPYKIMH, TO 3AINMTHBIA CIIOM OETOHA, NMPUHATHIA M3
YCIOBHH JOIrOBEYHOCTH, NPMHMMAIOT KaKk OKOHYATENBHBINA. B NPOTMBHOM ciiydae
3aIUTHBIA CIIOH TOJDKEH OBITh YBEIMUCH, HO HEe Goee ueM 10 80MM.

13.1.6. BammTHbll cnoff GeTOHAa CO37AET MEPBBIA M3 TPEX YPOBHEH 3aIUUTHI

KaHaTHOW apMaTypel. BTOPBIM YpPOBHEM 3aUIMTBI CIOYXKHMT IDIACTHKOBasg 000JI0YKa
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apMaTypHBIX KaHaToB. TPEeThMM yPOBHEM 3alMTHI ABIAETCS KOHCHCTEHTHAs CMasKa
KaHaTOB (CM. PHCYHOK 2).

AHTOTHYHBIE YPOBHHU 3aLIUTH NPHHUMAKOT H A7 aHKEPOB, KOTOPBIE BKIIFOYAOT B
celst:

- 3AIIUTHBIH CJTO# OETOHA, KOTOPBI IPUHAMAIOT HE HIDKE 3HaYEHHUIT 110 TabNHLE 5;

- TIOKPBITHS HAPY)KHbIX HOBEPXHOCTEH AHKEPOB B BUJE 3AIUTHBIX IUICHOK H
MOKPBITHIA;

- 3aMO0JIHEHHBIC KOHCUCTCHTHOM 3alUTHONH CMA3KOHW BCE BHYTPEHHHUE IIOJIOCTH B
aHKepax.

Oco0oe BHHMAaHHE JOJDKHO ObITh YHENICHO 3allUTe BHICTYMAIOMIMX HAPYXy H3
AHKCPOB KOHYHMKOB APMATYPHBIX KaHATOB, KOTOPHIE TAakke MODKHBI OBITH CMa3aHbl
3aMIMTHOM CMa3KO#, DOCIE 4Yero 3aKpbiThl IUIACTHKOBBIMHM KOJIMAYKAMU, TaKKe
COJEP)KAIIMU CMA3KYy.

AKTVBHBIE aHKEPHBI C 3aKPBITHIMA KOHYMKAMH apMaTyPHBIX KAHATOB Pa3MEILAIOT B
CNEUMABHBIX YCTAHOBOYHBIX THE3[aX B Tele KOHCTpykuum (cM. Pucynok 6) ¢
MOCIEAYIOMIMM 00CTOHHPOBAHUEM B COOTBETCTBMH ¢ 1. 13.2.20. 3amutHslii coii 6eToHa

JI0 TUTACTHKOBBIX KOJIIAYKOB JI0JDKEH COCTABIATH HE MEHEE 25 MM.

13.2 IIpomoanHasi apmaTypa

13.2.1 ApMupOBaHHE TITHT MEPEKPHITHII U OANOK B 00IIEM CIIydac IPOH3BOMAT C
WCHOJIE30BAaHUEM TIPEABAPUTENHHO HATPSHKCHHBIX apMaTypHBIX 3IE€MEHTOB U OOBIYHOM
HeHanpsraeMoii apMarypsl. IlpaBmiia KOHCTPYHPOBAaHHS NPOJONBbHOM HEHampsracMoi
apMaTypbl JOJDKHBI OTBevarh TpebopanusaM paznenioB 10.3 u 10.4 CI163.13330 B uactu
TpeGoBaHMiT K 6aNOYHBIM W TIHTHBIM TEMEHTAM.

PacnionoskeHue NpeaBapUTENbHO HANPSUKEHHBIX apMATYPHBIX DJIEMEHTOB B Tele
KOHCTPYKLMH BHIIOMHAIOT BOJXHOOOPA3HO TakuM 00pa3oM, YTOOBI MaKCHMATBEHO IOIHO
BOCIIPHHATH JeiiCTBHE H3ruOaOmMUX MOMEHTOB B PACUETHBIX CEUCHUAX KOHCTPYKIIHIA.

13.2.2 PacnonoxxeHue (packiaika) apMaTypHBIX 3JIEMEHTOB B IIJIMTE IO €€ BBICOTE

HUMEET KPUBOJIMHEIHOE Oyepranue ¢ 00pa3oBaHUEM MPOJETHBIX W HAJOMOPHBIX Hapabos
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(pucynok 24). Inuny /; mponetHoii mapaGonbl NpUHAMArOT paBHOM 70-80% OT WIWHEI
mponera L .

13.2.3 KpuBonuHeiHOE OYepTaHWE PACIOJNOXKEHHUS apMaTypel IIO BBICOTE
IPUBOIUT K 00pa30BaHHUI0 BEPTUKATIBHBIX YCIINI IPH HATSDKEHMH apMaTyphl. YKa3aHHEIE
VCIINS CO3JA0T JAOHOJHHUTEbHbIE HArpy304Hble 3((EKTE, KOTOPHE OICHHBAIOT B
COOTBETCTBUHM C YKa3aHWAMH miIL. 7.3-7.5.

13.2.4 IlpoextupoBanue nmpoduias packiIafKh apMaTypPHBEIX SJIEMEHTOB II0 BEICOTE

" JJINHE KOHCprKHI/Iﬁ ABJIACTCSA OTHAM M3 OCHOBHBIX 3TallOB HPOCKTUPOBAHUA.

TouKa HIMEHEHHA HanpaBJICHHA H3ruda KaHaTa

OCh KOJIOHHBI

Pucyrok 24 — ITpomtb packIafKy HAMPATaEMBIX HJIEMEHTOB IO BHICOTE CEUYECHHMS B
HPOJIETE U Ha OIOpax Ml PABHOMEPHO PACIpPE/IEICHHBIX HArPy30K

B obmem ciydae B Mporecce JAHHOrO 3Tana MPOCKTHPOBAHUS NOJDKHBI OBITh
COOJIIOZICHBI CNEAYIOIHE NPABIUIA:

- PacKJIaIKy apMaTypHBIX 3JIEMEHTOB MO BBICOTE CEUCHHS y ONOP MPOU3BOAAT MO
napabomMYeckuM KPUBBIM TakK, 4YTO OCh HAJOTMOPHBIX mapaboii COBMAaeT € OCBIO
BEPTHKAJIBHBIX OIOP;

- pacKmajKy apMaTypHBIX JIEMEHTOB IO BBICOTE CEUCHWS B CPEIHMX IIPOJIETax
TPOM3BOAAT IO NapabOoINYECKUM KPHBBIM TaK, YTO OCh IPOJIETHOH nmapabosbl COBMAAET ¢
CEPEUHOIA mposieTa;

- Yy BEpIIMH Mapabon TOMIKMHA 3alUTHOTO CJosi OeToHa Ui apMaTypHBIX
SNIEMEHTOB JIOJDKHA COCTABIATE B MPOJIETE W HA OMOpPAX HE MEHEe BEJIMUMH, YKA3aHHHIX B

Tabnuue 5,
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- JUls PaBHOMEPHO paclpeleNicHHOW Harpy3kd 3aJaloT IUIaBHBIE Tnpoduis
PacKJIAJIKl apMarypHBIX 3JIEMEHTOB € 0Opa30BaHHUEM COBMECTHMBIX IIPOJICTHBIX H
HAJOMOPHBIX Mapaboy, B TOYKAX COCJWHEHHS KOTOPBIX KacarellbHble K KaKAOH M3
mapaloJ1 COBIA/IAIOT;

- TOYKH COCIAMHEHHMS MpPOJETHOH W HaAOMoOpHOH mnapabon o0pa3yloT TOUKH
nepernO0B apMaTyPHBIX AIEMEHTOB (CM. PUCYHOK 24);

- TOYKH NepernOOB apMaTypHBIX JIEMEHTOB JOJLKHBI HAXOAUTHCS HA PACCTOSHUU
oT ocu onopsl, coctasisitowem 0,1-0,15 or anuHbl paccMarpuBacMoro mposiera L (s
onop mupuHoi Oonee 400 MM paccTosHME A0 TOYEK nepernba MPUHUMAIOT OT TPaHU
onop).

13.2.5. B peanbHBIX KOHCTPYKIMSX PACHOJIOKEHHE apMATYPHBIX 3JIEMEHTOB IO
BBICOTE CEYEHUs HA ONOpAax MOXKET pasnuyarbes. Kpome Toro, Ans pa3sHOHNPONETHBIX
KOHCTPYKLHUI (OpMBl Kak IIPOJICTHBIX, TAK M HAJIONOPHBIX Napabon Takke MOTrYT
ommuareca. JNs TakuX CIy4acB MPOCKTUPOBAHWE KOH(PUTYpaLUN KPUBOIMHEHHOTO
OUEPTaHUs apMaTyPHBIX 3IECMEHTOB M BBIYHCICHHE COOTBETCTBYIOLIMX €if MapaMeTpoB
BBIIIOJIHSIOT B COOTBETCTBHM ¢ peKOMeHAauuaMu [TpunoskeHns A.

B Ilpunoxennu B mpuBeneH mopumep pacuyera HApaMETPOB PACKIaAKu U
HATSOKEHUS apMaTyPHBIX 3JIEMEHTOB MOHOIUTHON ITUTHL NEPEKPBITHSL.

13.2.6. Jlns paBHONPOJIETHBIX KOHCTPYKIU ¢ OANHAKOBEIMU PAaOOYMMH BBICOTAMHU
HODMaIIbHBIX CEUeHUM Ha omopax (cM. pucyHKE 11 u 24) COOTHOUICHHE MEXIY
[apaMeTpaMu pacCTOSHUR f;, f> W WIWH /; , [, yCTaHABIWBAIOT W3 YCIOBHS PaBEHCTBA
yeumuit Wi u W, — em. dopmynet (20) u (21). Torma

L_FR
L=t 61

OTCIOfa
[
f2=0h i (52)
€CITH TIPUHATSH, uTO /;/2=0,1L (nipu mwmprHe onopsl He 6onee 400MM), Torna

f2 =411 (53)
13.2.7 Jind pa3sHOUPOJICTHBIX KOHCTPYKIMI UYACTh apMATYPHBIX JJIEMEHTOB B

KOHCTPYKIIMA B OTHENBHBIX IIPONIETAX MOXKET OKa3aThCs W3OBITOYHOM. [l Takmx
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[POJICTOB APMATYPHBIC JIEMEHTHI B MOJIHOM 0OBEME MOTYT OBITh Pa3jiOKEHBI TONBKO B
IJIMHHBIX mposieTtax. [lpu 3TOM B KOPOTKMX MpOJNeTax W3OBITOYHBIE apMaTypHEIE
SJIEMEHTHI JIONMYCKACTCS HE YCTAHABIHBATh, YTO KOHCTPYKTHBHO PEIIAETCS OOPBIBOM
apMaTypHBIX 3JIEeMEHTOB. MecTo O0OphIBA OPUHHMAIOT B KOPOTKOM MpOJIETE B TOUKE
W3MEHEHNWs HalpaBieHHs M3ruba apMaTypHOTO »>JIeMEHTa, TAe M JAOKHAa OBITh
MPEMyCMOTPEHA YCTAHOBKA MACCHBHOTO aHKepa (pUCyHOK 25). B pacuerax y4MTHIBAIOT
TOPU3OHTAJBHYI0 M BEPTHKAJIBHYIO COCTABJIIOILYIO IPOJONBHOTO COCPEAOTOYEHHOTO

YCHIIHSL Y aHKEpa.

2pMaTypHBLT
SneMeHT

PrcyHok 25 — Cxema yCTaHOBKH ITACCMBHOTO aHKEPA IMPH 0OPHIBE apMaTYPHOTO JJIEMEHTA

13.2.8 KpuBOnHHEHHOE PACMOIONKEHHE apMaTyphl MO BHICOTE CEUEHUS HOJDKHO
YUUTBIBATb TEXHOJOTHUYECKME AaCIEKTHI TIPOM3BOJCTBA paboT (MonydyeHHe TpeOyeMbIx
MapaMeTpoB W3rHOOB B BEPTHKAIBHOM IUIOCKOCTH C Y4YE€TOM OTFPaHWYEHHH 10
MHUHUMAIBHO JOMYCTUMOMY pPajMyCy, TE€OMETPUM pACKIAJKU B TOPU3OHTATBHOM
TUTOCKOCTH).

B cnyyasx OeHCTBHS Ha TIEPEKPHITHS COCPEHOTOUEHHBIX CHI WM JIMHEHHBIX
Harpy30K KOH(QUIypamuio packiaJkd apMaTypHBIX SJIEMEHTOB MPUHUMAIOT OTBEUYAOIICH
3II0PE MOMEHTOB OT COCPEIOTOUYEHHBIX CHJI (TPEYTOibHOM, TpanmeuneBUIHOW U T.J1.) —

PHCYHOK 26.
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Pucynok 26 — [Tpodwis packia ki HAOPSATAcMbIX JIEMEHTOB II0 BEICOTE CCUCHHS B
HPOJIETE U HA ONOpax WL COCPEAOTOUECHHBIX HAIPY30K

13.2.9 B ciyuae BbIIONHEHUS MPEIBAPUTENBHOTO HANPSDKEHUS apMaTyphl B IBYX
B3aMMHO TMEPICHANKYIIPHBIX HAMpPABICHUIX HEOOXOAUMO NPUHAMAThE BO BHUMAHHE

YBEMMYEHHYIO TOJIIUHY 3AIUTHOrO 105 OETOHA /Ul apMaTyphl OJHOTO M3 HaNpaBICHIH

(pucynok 27).
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Pucysok 27 — B3auMHOE pacnooKeHUE HAIPATAEMBIX 2JIEMEHTOB M HEHAPSIracMOH
apMaTypsl IPH apMUPOBAHUM IUTUT NEPEKPBITHH B IBYX HANPABICHUAX (a — B
IIPOJCIBHOM HaNpaBleHUH, O—B MONEPEYHOM HAIIPABICHHUH ):

1 — HampsATaeMBbI€ 3JIEMEHTHI TPOJOJILHOTO HANPABICHHUS, 2 — HANPATaeMbIE JJIEMEHTBI
TIOMEPEIHOTO HAMIPABIEHNU, 3 — HEHANpsAracMas apMaTypa IpoJ0IbHOIO HalpaBICHHUS,
4 — HeHampsiracMasl apMaTypa MoNepeyHOro HaPaBIeHUS

13.2.10 PacnonmoskeHHE HAmpsTacMBIX IEMEHTOB JOIDKHO OBITH COTJIACOBAHO C

pachoyiokeHHEM HEHampsraeMoit apMmarypsl. IIpm 3ToM OOBIYHAs apmarypa JO/DKHA
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HMETh MHHMMAIBHYIO TOJIKHY 3alMTHOTO cnos OertoHa B cooTBercTBum ¢ mi. 10.3.2,
10.3.3 CI163.13330.

13.2.11 Ilpu KOHCTPYMpOBaHWHM KpPHBOJMHEHHOrO PACHOJIOXNEHHS apMaTypsl
MPHUHUMAKT BO BHMMAHHE KOHCTPYKTHBHOE pelIeHue Nepekpeltuii. Tak, B ciaydadx
Pa3HONPOJICTHHIX NEPEKPBITHH OuYepTaHWe Mapabol MOXKET OBITh HECHMMETPHYHEIM.
ITosToMy NpH KOHCTPYHMPOBAaHMM HEOOXOAMMO HPHHMMATh BO BHHMAaHWE HECOBMAJCHVC
30H MAKCHMA/IbHBIX H3IHOAIOLIIX MOMEHTOB W CEPEIMHBI POJIETOB KOHCTPYKIIMH.

Amnanorndnoe TpeOOBaHHE OTHOCHTCS H K BEpIIMHE OOpaTHOM mapaboisl
PACcKJIA/IKA HANPATaEMBIX IEMEHTOB (B HAJONIOPHO# 30HE KOHCTPYKLIMH).

13.2.12 ApMatypHBle >IE€MEHTHI B IUIMTHBIX KOHCTPYKLIHAX PacIojiaraioT Kak B
OJHOM HAaNpAaBJICHHH, TaK U B JBYX, KaK IPABUJIO, OPTOrOHAJbHBIX HampapieHUuAX. IIpu
5TOM apMarypy pacnojaralor 10 TPEM OCHOBHBIM CXEMaM: COCPEAOTOYEHHO B
HAJIKOJIOHHEIX II0JI0CaX, PABHOMEPHO MO MIUPHHE IMIUT H KOMOHHHPOBAaHHO, T.€. C
PACIIONIOKCHUEM II0 IUMPHHE TUIATBHI, HO €O CIYIIEHWEM B HAIKOJIOHHBIX MONOCAX
(pucynok 28).

13.2.13 HaunOonbliee paccTOSHAE MEXIY MNpPEABAPUTENIBHO HANpPSKCHHBIMU
apMaTypHBIMH 3JE€MEHTAMU B ILIMTAX [EPEKPLITUH HE JOIDKHO HPEBbIIATH 6 TOJLUH
wmrel 1 900MM. HanMeHbIEe PacCTOSIHUE B CBETY MEXKIY OTICIbHBIMU apMaTypHBIMU
37IEMEHTaMU MPUHUMAKOT B COOTBETCTBUY ¢ ykasanusmu 11.10.3.5 CI163.13330.

13.2.14 Y TOpLOB KOHCTPYKLUH apMaTypHBIE 3IE€MEHTHI JOJDKHBI COAEPXKAThH
IPAMOIMHEHHBIE TOPU3OHTAIBHBIE YYACTKH ¢ MAKCUMAIBHO OJM3KHM PacHONIOXKEHHEM K
cepeauHe BBICOTHI ceucHHs (CM. pucyHok 11). IIpAMO/IMHEHHBIE yYacTKH apMaTypHBIX
9JIEMEHTOB MPMHUMAIOT OT OCH OMOPbI KOHCTPYKI[MU A0 OMOPHO# NMOBEPXHOCTH aHKEPA.
JnvHy OpsSMOMMHEWHBIX YYacTKOB NPUMHMMAIOT paBHOW He Menee 0,7u (roe u —
PacCTOSHHE MEXKIY apMaTypHBIMH 3JIEMEHTAMH WU IPyNIaMH apMaTypHBIX 9JIEMEHTOB).
OHOBPEMEHHO MIMHY KOHCOJBHOIO YYACTKA KOHCTPYKUMH OT ONOPHOH HOBEPXHOCTH
aHKepa [0 TPaH’ OMOPEI KOHCTPYKIIMHM IPUHAMAIOT paBHOii He Meree 300 MM.

13.2.15 B pane ciyuyacB Juld apMUPOBAHUA IUIMT MEPEKPBITHHA [PUHUMAKOT
apMarypHble DJEMEHTbl OIPAHHMYCHHOHW JUIMHBL, COCIUMHAEMBIX MydTamMy IO JUIMHE

MPOTSHKEHHOM KOHCTPYKIMH, WM NPUOETaioT K IeJICHHI0 KOHCTPYKIMU Ha OETOHUPYEMbIE
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3aXBaTKH C MOOYCPEIHBIM HATSHKCHHEM apMaTYPHBIX JIEMEHTOB B KaXK[I0# 3axBaTke (CM.
PHUCYHOK 9).

13.2.16 B 30Hax ycTpoiicTBa aHKEPOB (AKTUBHBIX M MACCHBHBIX) JUIS HATSHKCHUS
apMarypsl 3aUOIMTHBEIN CJod OeToHa MOKeT OBITh YBENMYEH B CBS3H C TreoMeTpueit
yKa3aHHBIX AHKEPOB (HampuMep, NMPU aHKEPaX pacHyLICHHONW KOHCTPYKLUM) U B IENSX
OrpaHMYECHHS TPEIUH OT pacKaIbIBAaHUA OCTOHA B PE3yJBTaTe KOHICHTPHPOBAHHOTO
MPUWIOKEHUS yCHIH 0OKaTusL.

13.2.17 AHKepHbIC KPEILICHUs!, UCTIONB3YEMBIE TTPU HATSDKEHHH HAa OETOH, JOJDKHBI
OTBEYaTh TPeOOBaHMAM, TPEABABAIEMBIM K CHCTEMaM Ui MPCABAPUTENHHOTO
HANPsDKEHHA N0 NPOYHOCTH, B T.4. MO YCTAIOCTHOMY Pa3pyIUCHHIO, W 00CCICYNBATH

BO3MOXXHOCTb PA0OTHI HANPATaeMOH apMaTypel BIUIOTh IO MPEAENA TEKYUECTH.
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Pucynok 28 — CXeMbl pacToNioKeHU apMATyPHBIX SJIEMEHTOB IO IIOJTI0 HEPEKPBITUH (2 — ¢ PACTIONOKEHHEM 10 [UTMHE U IIAPHHE CO
CTYLIEHUEM Y KOJIOHH, 6 — C PACIIONIOXKEHHEM TI0 JUTHHE PABHOMEPHO W COCPENOTOUEHHO MO NTMPHHE Y KOOHH, B — C

COCPEAOTOUCHHBIM PACIIONOKCHIEM 110 JUTAHE U IIMPHHE Y KOJIOHH — IO TUILY CKPHITHIX 6AJ10K)
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13.2.18 PaccrosdHuss MexIy aHKEpaMHM [0 IIMPHHE M BHICOTE IOMNEPEYHOIO
CEUCHHs, a TAKOKE PACCTOSHUE OT AHKEPOB O TIpaHel KOHCTPYKLMM TPUHUMAKOT B

COOTBETCTBHH C PHCYHKOM 29 1 TaHABIMH TaONHULLI 6.

X1 X X X

oEE,
|

e B
==
|

Pucynok 29 — CxeMa pacnonokeHus: aHKEPOB apMaTyPHBIX JIEMEHTOB 110 TOPIIaM
KOHCTPYKLUHit (TpeOyeMbIe BENUYMHEL X, X, V, V| IPUBEACHLI B TaOnuLe 6)

Tabnuna 6 — MUHHMATBHBIE PACCTOSHUS OT AHKEPOB JI0 IPaHell KOHCTPYKLMIA, a TakxKe
MEXTy aHKEPaMH (MM )

Jluamerp KaHarta X x Pasmep aHkepa
d ' Y N (IMpHHA/BBICOTA)
Ao 12,93 150 ) 100 70 110x70
BKJTIOUHTENLHO
Boree 12,9 mm 160 100 110 75 105x75

13.2.19 KOHCTPYKTHBHO aHKEPHHIE KPEIUICHWS JOJDKHBI OBITH PEIICHBI TaKAM
00pa3zoM, UTOOHI TIOCIIE BEIONHEHUS HATSDKCHIS apMaTypsl M 00PE3KH 9acTH apMaTypEl,
BEICTYNAIONIEH M3 aHKepa, pacmpedenuTenbHas AeTalb W IaHra ¢ 3aMKCMpPOBAHHOH
apMaTypol, ObUIH HaAEKHO 3AMUINEHEL OT KOPPo3uH. [103TOMy B KOHCTPYKLHK LAHTOBBIX
32)KHMOB B COCTaBE aHKEPOB AOJDKHA OBITH MPELYCMOTPEHA BO3MOXKHOCTD 3AIIATHI LIAHTH
7 3a(HKCHPOBAHHOTO B Helf KaHATa IUIACTHKOBBIM 3alUTHBIM KONIAYKOM, KOTOPBIi
3aI10JIHEH aHTHKOPPO3UHHON CMa3KoH.

13.2.20 AKTUBHBIE aQHKEPhl YCTAHABIMBAIOT B CIELUANBHBIX YIIYOJICHHSIX B
TOpIAX KOHCTPYKIHUMH, KOTOPBIE IIOCNE YCTAHOBKH 3aIMTHBIX KOJNNAYKOB HA LAHTAX

HOJHOCTBIO 3AMOHOJIMYMBAIOT MEIKO3EPHUCTEIM OETOHOM (cM. 1. 5.1.4).
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13.3 Ilonepeunas apmaTypa

13.3.1 TTonepeunyto (KOCBEHHYIO) apMarypy CleAyeT yCTaHABIMBATh M3 pacuera
Ha BOCIIPUATHE YCWIMH OT COCPENOTOYEHHOIO ACHCTBHS YCWIME 00XaTus Mo TopLaM
KOHCTPYKLIMIA, a Taioke B 30HaxX JACHCTBUS TMOMEPEUHBIX CWJI W Ha INPOJABIHBAHHE.
[NomepeuHyro apMaTypy TakkKe TpeayCMaTpuBaloT il obecreyeHus TpedyeMoi Mo
MPOEKTY KPUBOJIMHEWHO!N reOMETPUHN HANPATracMbIX apMaTYPHBIX 3JIEMEHTOB IO BHICOTE
CCUCHUs KOHCTPYKIMI, B NENIX OrPaHUYCHHS PACKPBITUS W Pa3BUTUS TPCIIUH H
yIep>KaHus TPOAOJbHBIX HEHANPATAEMBIX CTEPXKHEN B MPOEKTHOM MOJIOKEHHUH.

Tlonepeunyro apMarypy y TOPLIOB 3JIEMEHTA, YCTAHABIMBACMYIO U1 BOCTIPHATHS
MECTHOTO JeHCTBHA C)KUMAIOLIEH HArpy3Kd OT YCWIMH B MPEABAPUTENLHO HANPSKEHHON
apMaType, NPOEKTHPYIOT B BHAE IUIOCKHX CBAPHBIX CETOK, OOBEMHBIX KapKaCOB WIIH
crupae.

13.3.2 TlonepeuHas apMaTypa MOXKET KOHCTPYKTUBHO COBMELIATHECS C AHKEPaMH

(pucynok 30).

Tonepeunas apMarypa

Prcynok 30 — KoHcTpyKIus aHKepa, COBMEIIEHHOTO € MOMEPEYHO apMaTypoi

Kpome TOro, y TOpPLOB KOHCTPYKLIMI YCTAHABIUBAIOT JOLOJIHHTEIBHYIO
MOIEPEUHY0 U IPOJONBHYIO apMarypy il YCWICHHS 30H, B KOTOPHIX BO3HHMKAOT
PacTATHBAOIIHE YCHITUS (YKa3aHHBIC 30HBI 3aIITPAXOBAHBI Ha PHCYHKE 31).

JIONONHUTENBHYIO MOMEPEYHYIO apMaTypy PacnpeAcisaoT PABHOMEPHO Ha MOJIOCE

mmpuHOH 0,74 B COOTBETCTBHU C PUCYHKOM 31 MO BCEH INMPHMHE KOHCTPYKLMH, a €€
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IUIOLAAb CECUYEHUs PACCUMTHIBAIOT W3 YCIIOBHS BOCHPHUATHS HM3TUOAIOIIMX MOMEHTOB,
ACHCTBYIOMMX B HANMpapiIeHUW TApaUICIBHOM TOPLHY KOHCTPYKIWMH. JleHCTByrOmInE
U3rubdaroliye MOMEHTH ONPEEISIOT OT PACUETHON HArpy3KH Kak IJISi MHOTOIIPOJICTHOH
Oanky ¢ AMUHON MPONETOB, PABHON PACCTOSIHUIO ¢ MEXKIY ApMATYPHBIMH SIIEMEHTAMH WA

rpymnmnaMu 3JICMCHTOB.
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Pucysok 31 — 30HbBI yCTaHOBKH JOTIOJHUTEIBHOM MPOJONBHON H TIONEPEYHOI apMaTyphl
T OAMHOYHBIX aPMATYPHBIX JJIEMEHTOB (a) ¥ U1 TPYNIIOBOTO Pa3MELIEHU apPMaTyPHbIX
3neMeHTOB (6):
1 — 30HAa BO3HMKHOBEHMS PACTATHBAIOIINX HAIPSDKEHHN, 2 — NOTONHATENBHAS
HOIepeuHas apMarypa, 3 — IOIONHUTE bHAS IPOAOIbHAS apMarTypa, 4 — HanpsracMele
apMarypHbIE 3JIEMEHTBL, 5 — aHKEPBI

K oa1off apmarype MOXeT OBITH OTHECEHA IMPEIBAPHUTENBHO HAIPSHKEHHAS
apMaTypa, pasMelieHHas Ha mojoce IupuHOH 0,74 B HampaBiIeHWH BAOJbL TOpLA
KOHCTPYKLIHH.

JIOTIOTHUTENBHYO  NPOAONBHYIO — apMarypy  yCTAaHABIMBAIOT, PABHOMEPHO

pacripenienssi €€ B MPOCTPAaHCTBE MEXKAY aHKepaMH WIM TpYyNNamMH aHKEpOB.
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KoHCcTpykTHBHO JONONHHTENBHAS NPOAOJbHAS apMarypa pewaercs B Bue [1-00paszHbix
xoMyToB (cM. 11.10.4.4 CI163.13330).

Jluamerp ¥ Imar XOMyTOB AOMOJHUTENBHONH MPOAOABHOH apMaTypbl MPUHAMAIOT
u3 pacyera TpeOyemo#l Iuomau monepedHoro cedenusa pasHoro 0,15% ot miomanu
cedeHnsi 6ETOHA, ONPENENAEMOro Kak MPOU3BEICHHE BBICOTHI MPSMOYTOJBHOTO CEUCHHS
KOHCTPYKIMM Ha ¢€¢ MmupuHy, T.e. A;=0,15b-h. OpHOBpeMeHHO IUIOMIAb
JOTOJIHUTENBHOM MOPOJONIBHOM apMaTypsl HODKHA OBITE He MeHee 25% ruiomamm
JIOIIOTHUTEILHON MONEPEYHOH apMaTyphbIL.

JlnMHa XOMYTOB AOJKHA YIOBIETBOPATH TpebomanusMm m. 10.4.5 CI163.13330,
KpOME€ TOrO JUIMHA XOMYTOB HE JJOJDKHA OBITH MEHee ¥, a Takke He meHee 0,7u + [, , Tae
l 4, — TMHA 30HBI AHKEPOBKY JUTS ApMATyPHI XOMYTOB.

13.3.3 JlonmonHuTenbHas MpoAONbHAs W TONEpevHas apMarypa JOJDKHA
YAOBNETBOPATh TpeOoBanusaM, m3noxkeHHeiM B mm. 10.3.12, 10.3.13, 10.3.16, 10.3.17,
10.3.18,10.3.19 u 10.4.9 CIT 63.13330.
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IMPUIOKEHME A (o6s3arennnoe)

Onpenenenue reOMeTPHYECKHAX NAPAMETPOB KOH(PUIYPALHH OYePTAHUS

apMaTypHBIX JJIEMEHTOB

B KaKOOM KOHKPETHOM CIIy4a€ ONpPEACIIIOT IapaMeTpel KOHQUIypalun
OUepTaHUs] apMaTYPHBIX 3JIEMEHTOB Ui KaKIONO0 M3 TMPOJIETOB PaccMaTpUBacMOi
KOHCTPYKLIMH.

Ha pucyake Al npuBencHa KoH(MIypamus KpPHUBOJIHMHEHHOTO —OuepTaHUSA
apMarypHOro onemeHTa Ais oOwero cnydas. [lns jpanpHeilnero aHanmsa 1o JUTHHE
apMaTypHOTO 3JIEMEHTA BBIICIAIOT TPH Y4YacTKa, KpaiiHue m3 koTopeix (AB m DE)
HPECTaBJLIOT o000l BETBU HaJomopHeix nmapabon. Yuactok BCD npencraenser coboi

nponeTHyto napabony. Touku A u E sBISIOTCS BEpHIMHAMH HAJTOMOPHBIX (0OpaTHBIX)

nonynapabon AB u DE, Touka C — siBisiercst BEpUIMHO#M mposieTHoii mapadossl BCD.

¥ E

y 4

A
/1\91 B‘

Pucynox Al — PacueTHas KOHQHTYpais OUePTaHNS PACTIONOKEHHUS apMaTyPHOTO

JJIEMCHTA I10 BBICOTE U AJIMHE KOHCTPYKIUA

‘YpaBHeHus Tapabo 3aNKCHIBAIOT B BUIIE:
Jnst mapaGonet AB  y = kyx?
Jns mapaGonel BCD  y = kx?

Jinst mapaGoms1 DE  y = k,x?



Paccrostaue L' BEIMHCIAIOT IO opMyiie:

V= [mmt e =) o,
TZIE j, M U N OIPENEIAIOT U3 YPaBHEHUH
J =(q1 —q3),

m— (P2 = 2L)(41 = 45) +p, (¢,
n=(q—q)L~- p2)L.

PaccTosHuA a; ¥ a, ONPEAEnsioT Mo GopMynan:

fi=kp (L' = py),

fs=kp(L-L — p2).

Iapaverpst k, kq u k, B ypaBHeHUsX napaGon AB, BCD u DE BLMHCISIOT H3

COOTHOIIICHWH

= q2),

k= (g91—92)/ [(I' —py)? +p (L' —po)l,
ky=—k(L - P1)/p1.
ky=—k(L =L —p,)/p.

C HCHONB30BAHAEM YKA3aHHEIX 3aBUCHMOCTEN BO3MOMKHO MOCTPOEHHE TPEOYyEMBIX
KOH(UTypamuii ouepTaHns Il KOHKPETHBIX ITAPaMETPOB BHICOTHI MOIEPEYHOr0 CEUCHHS
KOHCTPYKIIUY U €€ MPOJICTOB.

ITpumeprl MOCTpOCHUS KOH(QUrypanuii OuepTaHWs apMaTyPHBEIX DIIEMEHTOB II0

BBICOTE CCUCHHS U JUTHHE KOHCTPYKUUHM Jaubl B [Ipanoxennd b.



NPUWIOKEHHME B (cnpasounoe)

ITpuMep pacyeTa mapaMeTPOB PACKJIAAKH H HATSDKEHHUS] HANPSITaeMbIX

apMAaTyPHbIX 3JIEMEHTOB MOHOTUTHOH INIMThI NePEKPBITHS

I. OOume TaHHBIC.

1. K pacuery mpuHaTa IIMTa IEPEKPHITHS CILIOIIHOTO CEUCHWS B COCTABC
MHOTO3T&KHOTO MOHOJMTHOTO 37aHus. OCHOBHBIE T€OMETPHYECKME PA3MEPHI ILIUTHI
npeacTaBneHsl Ha puc. b1

2. Tlnuty TommumHoi 220 MM BBHIMOJNHSIOT M3 TSOKENOro OeTOHa Kiacca 1o

npovHoCTH Ha cxkatne B40 (r, = 22 MIa, r,, = 1,4 MIla; £ =300 MIIa; &, , - 20 Mlla;
Ry, = 21 MIIa). Ilepenarovnas MpoYHOCTh OETOHA — R,, = 0.7-40 = 28 MIla.
Henampsracmas apmatypa: cTepskHeBas apMatypa kimacca AS00 (r, = 435 Mlla,

R, -5 MIla, &, , =s0 MIla; r,, =300 MIla; £, =2-10° MITa).
Hampsaraemas apmarypa:
ApMaTrypHBIE OSJIEMEHTBI C KaHaTHOM apmarypoil kiaacca K-7 HOMHUHAILHBIM
mramerpoM 129 mm (mmamerp obonoukm — 16,3 mm) (K7-12,9-1650/1860-TY100)
cornacdo Tabmuuel 3: (&,, =180 Mlla; #, , =16s0 Mlla; z, =1435 MIla; 4,,, = 100 MM

u s

; E, =1,95-10° MITa).
3.  Harpys3ku.

HopwmarwsHas:
Bpemennas — 2,0 KIla (KH/MZ),
B T.4. KpaTkoBpeMenHast — 0,7 KH/M’,

muTebHas — 1,3 KH/M.
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Prcynok B1 — KoHCTpyKIHs 1 pacyeTHas CXeMa MOHOIMTHOTO TIEPEKPHITHS B
HanpaeneHun OYKBEHHbIX Oceil

TMocroswras (Ge3 yuera Beca MHTE mepekpertis) — 3,0 kH/w’.

Bec munts! mepekpeths — 0,22x2.5 =275 kHA



Uroro; monHas Harpyska — 7,75 kH/M?,
JUIMTEIBHO AeticTByomas — 7,05 kH/M.
PacuerHad:
Bpemennas —2,0x1,2 =24 KHAE.
Tocrosrast (Ge3 yuera Beca INHTHI nepexpbitus) — 3,0x1,3 = 3.9 kH/,
Bec mnuthl nepekpoitus — 2,75x1,1 = 3,0 kH/A?,
Hroro: momHas Harpyska — 9,3 kH/M>.
3amuTHbII c1oit 6eToHa.
B mpomere s cpenpl skcryaramuy XCl 1 pacdeTHOM Cpoke ciyxObr 50 ser
3AIMUATHEIA CI0# 6€TOHA MPUHAT 25 MM, 9TO OTBEYaeT TpeOOBaHUIO TaOIHULEL 5.
Ha cpemamx omopax 3aIqWTHEIA CI0¥ OETOHA MPHHAT C YYeTOM pa3MEICHHs

JOTIOTHUTENTLHON HEHANpsraeMoii apMarypsl 816A500C.

dg
a, =25 +d, +——=125+16 = 41 MM.
2

C y4eToM ImameTpa apMaTypHOTO 3JIEMEHTa PACCTOSHAE OT TIOBEPXHOCTH TUTHTHI
JO TIEHTpPa MOMEPEYHOTO CEUYCHHS APMATYPHOTO BJIEMECHTA COCTABUT Ui MPOJETHBIX

ceueHnit 25 + 8 = 33 MM, Ui ONOpHBIX ceueHuit 41 + 8 =49 mm.

1I. PacueT B HanmpaBaeHnn OYKBEHHBIX Oceil

PaccMOTpUM B KauecTBE MEPBOTO PACUETHOrO HAMPABIEHHSA BAOJH OYKBEHHBIX
oceif (uMeeM paBHble TIposieThl 3x7500 = 22500 MMm).

ITponetst Baoab upoBeiX ocelt 1-4 paBHEL MexKay coboit H cocTarIsoT 5500 MM
KaKIBIH.

BrlienuM pacyeTHyo 1nojocy nepekpbitus wmpuHoi 5500 MM (3amTprxoBaHa Ha
pucynke b1).

C yueTOM [PUHATOIO KOHCTPYKTHBA IUTUTBL MEPEKPHITUS  MPOM3BOIUM
rpaguueckoe  NPEACTABJICHUE  BBIUMCISEMBIX  [APAMETPOB  KPUBOIMHEUHOTO
PAcCIONOXKEHHUs apMaTyPHBIX SJIEMEHTOB O JUTHHE aHATU3UPYEMOT0 HaIlpaBJIeHMUS.

BRIUNCIICHKE TEOMETPUYECKIX MAPAMETPOB KPUBOIMHEHHOI'O OUEPTAHMS APMATYPHBIX

DJIEMEHTOB B HATPABJIICHUN 6yKBeHHHX ocel
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B coorBerctBuu ¢ llpunokenuem A paccyMTaeM — MOCIE€NOBATENbHO
reoOMeTpUYecKre mapaMeTpel mapabon B ocsax 1-2, 2-3 w 3-4, npuauMas, YTO TOYKH
nepernOOB KaHATOB OTCTOAT OT oceil kosioHH Ha 0,11 = 750 MM (pucyHok B2).

ITapabonsl B ocax 1-2.

YpaHenue napabonsl A—B (cM. pucyHok Al)

2.

y=ky -x"]
10 3%e, B-C-J1

y=k-x’;
T0 *ke, JI-E

y =k, x2 .

BrinceiBacM M3BECTHBIE TaHHBIE.
g, =110 MM; g, =33 MM, g, =220 —49 =171 MM,
L =750 MM, p;=01L =050, =70 MM, p,=0lL=05l, =75 MM.
Toraa pac4eTHBIE FTEOMETPUYECKUAE TTAPAMETPBI COCTABST:
j=g1-g;3 =110 -171 = -61 MM,
m=(py,-2L)(g;-g,)+py (g3 —g,)=(750 —=2.7500 )-(110 ~33 )+ 750 - (171 - 33) = 993750 |
6

n=(g,-g,) (L-py)-L=(110-33)-(7500 -750)-7500 = 3898 -10

-
2

g '\/’(m - 4_;‘n) 993750 £ /9875 -10° + 4 .61 -3898 -10 °
2 2.(=61) B

993,75 -10° £ /9875 +9511 104 (994 1392 ).10°

= - — = 3262 MM.
-122 -122
-g.)p 110 -33)-750
f= g, -g.) = 17,7 MM.
L 3262
. -g.) p, 171 - 33)-750
f‘z(g3 g,\!_:( ) 46 MM
L-L 7500 - 3262
G, =g, -85 =77 MM, G, =g3 -8, =133 MM.
KoapduuneHTsl &,.k,.r mapadon:
G 77 77 -
k= 1 - - _940-10"°

. 2 , 2 6 6
- ) - (3 - . .
(z _ Pl) ‘b A(! _ Pl) (3262 - 750 )" + 750 - (3262 - 750 ) 6,31-10° +1.884 .10
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Pucynok B2 — KoH(urypauusi KpUBOJMHEAHOIO OYepTaHU s PACKIaIKH apMaTyPHBIX 3JIEMEHTOB 110 BHICOTE CEYCHUS
W JUTMHE TIITUTHI TIEPEKPHITHS (B HATTpaBIeHHH OYKBEHHBIX OCEH )
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kL' - py) -—9.40 107 (3262 - 750 -
ky = ( 1): ( )=731,4s~10
Py 750

6

} koL op,) —0u0-107% (7500 - 3262 -750)
(2_ =

= - _$372.10°°,
Pa 750

Ipenmomnoxum, 9T0 HauGosbpIuMit Tporud /> apMaTypHOro dJIeMeHTa 00pasyeTcs B
nposniete (cM. pucyHok 11).

Hcnons3yeM ypaBHEHHE HapaboIibl A1l YCTAHOBIICHHS JAHHOM BETMYMHBL:

5=6000 , x= 3000 k=940 10,

>
fr=k x(s—x)=9,40 -10° .3000 (6000 —3000 )= 84,6 MM.

OnpezenseM BbIrMO Napadobl y onopser 1:

f1=31,48 10 ©.750 (1500 - 750 )= 17,7 MM.
Hns napabosibl y onopsl 2

fy =43,72 .10 =5 750 - (1500 - 750 )= 24.6 MM.

TTapa6osl B ocsax 2-3.

Pacuet mpon3BoiMM aHAJIOTUYHO pacyeTam [yis napadon B ocsax 1-2.
g =83 =171 MM, g, =33 MM p; = p, =0]1L =05/, =750 MM; L =7500 MM.
PacueTHBIE reoMeTpUYECKIE TAPAMETPHI:

L'=3750 MM.

171 - 33)- 750
Ji=f3= W =B)70 4 6 wm,
3750

Gy =G, =171 - 33 =138 MM.
138

k= S —=12,27 10~
(3750 - 750 )° + 750 (3750 - 750 )

6

-12,27 .10 7% . (3750 - 750 )
by =k = Y TP ) 4907 10
750

ITporu6 B cepennue NpoJIeTa
J2=12.,27 .107°-3000 -3000 =110 ,4 MM.
Beiru6 y onopst 2 u 3
f1=f3= 49,07 107750 - (1500 - 750 )= 27,6 MM.

IMapaGons! B ocax 3-4.
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[MapameTphi JaHHBIX TApaboT aHAJTOTHYHEI TapabonaM B ocax 1-2.
OkoHYaTesIbHAS TEOMETPHS OUYEPTAHMsI apMaTypPHBIX KaHATOB BJOIb OYKBEHHBIX
oceif peacTaBiIeHa (CM. PUCYHOK B2).

OHQCQ@HCHI/IC T[2€6YCMOFO KOJIMYECTBA NPEABAPUTEIIBHO HAMPMHKCHHBIX aPMATYPHBIX

JNEMEHTOB.
HauansHoe mpeaBapuTebHOE HAPsHKEHUE

o, = 08K, =08-1650 =1320 MIla.

[lpy IUIOMAH MOMEPEYHOro ceueHusi KaHata B 100 MM’ yCHIMe HAdambHOTO
yCHIHSL 00XKaTHS COCTABHT:

P =1320 .0,1 =132 KH.

3ajgaeMcst IpeBAPUTENBHO, YTO NMEPBBIE MOTEPH COCTABILOT 10% OT HAYAIBHOTO
yeunusi obxkarust, a monHele motepu — 20% OT HauambHOro ycmmms oOxkatus. Torma
ycutie 00XKaTHsl 38 BBIYETOM BCEX MOTEPh COCTABUT

P =08-132 =105.6 KH.

OnpenensieM TpedyeMOe KOIMIECTBO apMaTyPHBIX JIEMEHTOB Ul BBLICICHHON Ha
Pucynok B3 1010CH THTEI TEPEKPHITHS MAPUHOM b = 5500 MM, UCXO/d U3 YCIOBHS, YTO
JOTIOTHUTENBHAS HArpy3Ka B K&KIOM IMpPOJIETe OT BEPTUKAIBHON COCTaBISIOMIEH yCuius
MpPEIBAPUTENLHOTO HANPDKEHUS. apMaTyphl paBHA IO BEIUYMHE BHELIHEH HNOCTOSHHOM
HOPMAaTHBHO# Harpy3Ku.

N3 popmyast (18) nomydaem

n-P-f
9,9 =8 ",
rae
g, =575-b=575-55=31.625 KH/m,
71 — 4HCJIO KAHATOB.
U3 dopmymsl
q,-1;
. 2
8-P-J,

- uis iponeToB 1-2 u 34
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31,625 - 6,000 °
n=———"——=15.93]
8105 ,6-0,0846

- uis riposieTa 23

31,625 - 62
n=- 22 01,
8105 ,6 - 0,1104

IIpuaumaeM npenBapuTENbHO A8 mponetoB 1-2 u 3-4 16 apMarypHbIX
JJIEMEHTOB, a Aj1s npoJjieta 2—3 — 13 sy1eMeHTOB.

Taxkum 00pa3oM, [ CPEAHEr0 IpojieTa MOKHO OTKAa3arhCs OT 3 apMaTypHBIX
9JIEMEHTOB. [IJ1s 3TOro 3T 3 KaHaTa MOXKHO 0OpbIBaTh B TOUKaX M3MEHEHUS HAITPABICHS
nepernba ¢ yYCTaHOBKOM B JTUX TOYKAX AQHKEPOB C 3aJaHUEM [ACHCTBYIOIIMX OT HUX
yCHIHi B COOTBETCTBHH € 1. 13.2.7 (CM. pHCYHOK 25).

Onnako, yuuThIBasS [EMOHCTPAlMOHHBEIN XapakTep HNAHHOTO pacdeTa, s
YIPOINEHHsS W3NOXKEHUs JanbHeHmmX pacyeToB OyaeM MMeTh B BHAY, 4YTO Bce 16
apMaTypHbIX DJIEMEHTOB MPOTATUBAIOT YEPe3 BCE MPOJIETEL.

IpoBepsem  cpedHee  HanpsbkeHHe  oOkaTHs  OETOHHOTO — CEUCHHS B

NPCANOI0KCHUHN ITPUIOKCHUA YCHUIIUA 00yKaTus 1mo LCHTPY TAXKECTU CCUCHUA

16 -105 .6
= — =1,490 Mlla,
550 ,0 - 22

Cap
YTO OTBEYaeT pekoMeHaamsm 1. 11.2.1.6 (=1 Ml1a).

Packnagky kaHaroB NMpMHHMAEM 1O KOMOMHUPOBAaHHOM cxeMe (CM. PUCYHOK 28,
a), T.€. 4acTh KAHATOB IPYNIMPYEM IO JIMHUH OYKBEHHBIX OCEH KOJIOHH (8 KaHATOB), a
OCTaJIbHBIE 8 KAaHATOB PABHOMEPHO PACHIPEAEISiEM MEXIY IPylIaMHu KaHaTtoB (PUCYHOK
B3).

Jns paccMaTpHBaeMoil CXeMbl IIMPHHA TOJNOCH € TPYNINOBBIM pa3MEILCHHEM
kaHatoB coctanser 1400 mM. C y4eToM pacrpenesieHHs] BEPTHKAJIBHBIX YCWIHM II0
BBICOTE CEYCHHUS JJaHHas UIUPHHA yBEIHYeHa 10 1600 Mm.

Toraa mupuHa NoI0Ck ¢ PA3PEXKEHHBIM PACIOIOKEHUEM KAHATOB COCTABIIAET:

5500 — 800 — 800 = 3900 mMmM.
VY KpaiiHuX KOJIOHH INMPHHA IOJOCHL C IPYIIOBBIM DPACHOJIOXKECHUEM KaHATOB

ompeznensercs ¢ yueToM KoHcojel mmtel B 350 MM 1 coctasiser 800 + 350 = 1150 mm.
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Pucynox b3 — KoHCTpynpoBaHKE PACIIONOKEHUS apMaTyPHBIX JJIEMEHTOB BJ0JIb
OYKBEHHBIX Oceit
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JUid kak#oH M3 YKAa3aHHBIX II0JIOC NPOU3BOAMM 33JaHHE JIOTIOJNHHUTEIHHBIX
BEPTUKAJIBHEIX HArPY30K OT NPEABAPUTENILHOIO HANPSsDKCHUS apMarypsl (pucyHok B4).
3HAKOM «IUTIOC» 0003HA4YEHBl BEPTHKAIBHBEIE HArpy3KH, ACHCTBYIOIINE B HAIPABICHHH
BHELIHUX HArpy30K, 3HAKOM «MHUHYC» — B IPOTUBOMOJIOKHOM HAIIPABJICHUN.

Bcero B HampaBicHHE OyKBEHHBIX oOceif Ha IIMpUHE INMTH B 22700 MM
paznoxeHo 4x8 + 3x8 + 2x6 = 66 kaHATOB.

OrmpenenseM paBHOMEPHO paclpelcicHHble Harpy3KHM Ha IUIATHI NMEPEKPHITHS OT

BCPTUKAIIBHBIX CUJT B KaHaTax.

Harpysku B ocax 1-2, 34

n,-P-J
q, = 8- s
i IXZ.b’
810560 - 0,0846 2,
g =-8 —= 7P _ 99 KH/M
6-6-1,6
810560 - 0,0846 2.
g, =-8. 2 U 4 o7 kHMS
6.6-3,9
610560 -0,0846 2.
g, = -8 ———— """ _ _10,3 KH/M;
661,15
810560 - 0,0177 2.
g, =8 ———— " 3323 KH/M;
151,516
8.10560 - 0,0177 2,
g, =g.——22 0 3 6 kH/MS

1,5-1,5-3,9

6-10560 -0,0177 .
g, =8 ——— " 467 kH/M%;
1,5.1,5-115

610560 - 0,0246 2,
g, =8 ——— P _ 4519 KH/M
1,5-1,5-16

610560 - 0,0246 .
g. 510560 -0.0246 o oy kH/M%:
1,5-1,5-3,9

4y =

610560 -0,0246 2
q, =8 ——— 27 _ug a9 KH/M
1,5-1,5-1,15
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Pucynok b4 — Cxema npuiioskeHus TOMOJTHUTENBHBIX BEPTUKAIBHBIX HArPY30K OT
JecTBUS yeunid 00kaTusi BAOJIb OYKBEHHBIX OCEi

KoHTpoJIb:

g, 6+q,-0,75+q,-0,75 =993 -6 +33,23-0,75 + 46,19 -0,75 = 0,0 .
g, 6+q5-075 +q,-0,75 = —4,07 -6 +13,63 -0,75 +18,79 -0,75 = 0,11 ~ 0 .
g, 6+q, 075 +q,-075 =-10,36 -6 + 34,67 -0,75 + 47 ,8-0,75 = 0,31 ~ 0.

Harpy3ku B ocsix 2-3

8-105 ,60 -0,1104 2.
40 = -8- =-12,95 kH/m 5
6-6-1,6
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8105 ,6-0,1104 2
g, =-8—2—""" _ 53 KH/M
6-6-3,9

6105 ,6-0,1104 2.
9, = -8 ——————_ _13.52 KH/M;
66115

8105 ,6 -0,0276
g, =8 ——2 020 g o kH/M
1,51,5-1,6

6-105 ,6 - 0,0276 2.
g, =8 ——=——""__ 54 g7 KH/M";
1,5-1,51,15

8105 ,6 - 0,0276 2
q, =8 ——— 2" _ 31,25 KH/M".

1,5-1,5-3,9
Konrpois:
g, 6+q,-075+q,-075 =-12,95 .6+ 51,82 -0,75 + 51,82 -0,75 = 0,0 .

4, 6+q, 0,75 +4,,-0,75 = -531-6+21,25 0,75 + 21,25 -0,75 = 0,015 ~ 0.

gy, 6 +4q, 0,75 +q, 075 = =13,52 -6 + 54,07 -0,75 + 54 07 - 0,75 = 0,015 =~ 0 .

III. Pacuer B HampaBneHny MAQPOBLIX Ocei

PaccMOTpuM B Ka4ecTBE BTOPOrO pacueTHOTO HANPABICHHS MPOJIET TUIMTHI BIOJH
nu(ppOBBIX Ocelt (MMeeM paBHBIE TPONETH 4x550 = 22500 Mm).

Brigennm pacyeTHy 0 noocy wupuHoi 7500 MM (3amTpuxoBana Ha pucyHke b5).

IlpomspomuM  rpaduyeckoe  NpPEACTABJICHHE  BEMUCIAEMBIX — MAapaMeTpOB
KPHMBOJMHEHHOTO PACHIONOMKEHUS apMaTYPHBIX 3JIEMEHTOB TIO JJIHHE PAcCMATPHBACMOrO

HaIPABIICHISL.

BBIUHCIICHHE TEOMETPUICCKUX Pa3MEPOB KPUBOJMHEHHOTO OYEPTAHMS apMaTyPHBIX

2JIEMEHTOB B HAaNlpaBIeHUH IMPPOBBIX Oceil

PaccunTacM reomerpudeckue pa3mepsl napadon B ocax A-B, B-B, B-T' w '],

MIPUHAMAS, YTO TOYKH Mepernda OTCTOAT OT OCEH KOJIOHH Ha 0.1Z = 550 MM (PUCYHOK B6).
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Pucynok b5 — KoHCTpyKL U U pacyeTHAs cxeMa MOHOJIMTHOIO NEPEKPLITHS B
HarnpaeJIeHHUH OYKBEHHBIX OCEH
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Pucynok b6 — Kor¢urypaiust KpUBOJIMHEHHOTO 0YE€PTaHUs PACKIAAKH apMaTyPHBIX IEMEHTOB 10 BBICOTE
CEUYCHMS U JUIMHE [UIUTHI IEPEKPHITUS (B HAITPABJICHUM HU(PPOBBIX Oceil)
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ITapa6oms! B ocax A-B

BEIMHCHIBAGM M3BECTHBIC JaHHbIC, 3a/aBasSCh PACCTOSHUSIMYU OT IEHTPOB TSDKECTH
APMATYPHBIX JJIEMEHTOB B MPEAMNOJIOXKEHHM, 9TO Ha ONOpax apMaTypHBIE SJIEMEHTHI
paccMarpuBacMOro HanpapeHMss pACIONOXKEHBI II0J] apMaTypPHBIMH 3JIEMEHTaMu,
KOTOpBIE pacrosioxKeHbl B APYroM HampaeieHHH (B0 OYKBEHHBIX Oceit). ApMaTypHEIE
3NIEMEHTHI B POJIETaX PACCMATPHBAEMOrO HANPABIICHHS PACTIONOXKCEHBI HaJl apMAaTy PHBIMH
3JIEMEHTAMH BIOJb OYKBEHHBIX OCEHl.

ITpuHUMaeM H3BECTHBIE JAHHBIC MO PE3YJIBTATaM KOHCTPYHPOBAHHS:
g, =9% MM; g, =49 MM; g, =220 -65 =155 MM,

L =500 MM, p;=0]IL=05l,=50 MM, p,=0]L=0,5, =55 MM
PacueTHEIE reOMETpAYECKIE TAPAMETPBI:

j=8,-83=94-155 =-61 MM.

m = (550 - 25500 )-(94 - 49 )+ 550 - (155 — 49 )= —411950

n= (94 - 49)- (5500 —550)-5500 =1225 -10° .

! —_—
L Aes0 1697 10 P44.61125 1-10° 411950 £ (1697 + 2989 )-108

— =2235 MM.
2.(-61) -122
(94 -49)-550
fi=————— =111 MM.
2235
(155 - 49)-550
f, = —————— =179 MM.

5500 - 2235

Gp =94 -49 =45 MM, G, =155 - 49 =106 MM.

Kosdppurmentsr mapaGon
45
P . — = 11,95-107° .
(2235 - 550 )* + 550 - (2235 - 550 )
11,95 .10 7% . (2235 - 550 ) 6
i 2 36,6110 5,
550
11,95 .10 ° . (5500 - 2235 — 550 ) P
k= 2 = _58,99 .10 7.

550
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OmnpenensieM HPorud apMaTypHOTO BJIEMEHTa B NpPOJNETE, a TaKKe BBIMHG Ha

oropax.
- B nponere:

J2=11,95 1072200 - (4400 - 2200 )= 57,8 MM.

-Ha omope A:

J1=36,61-107°.550 - (1100 — 550 )= 11,1 MM.

-Ha onope b:
£y = 58,9910 °.550 - (1100 - 550 ) =17.,9 MM.

IMapaGomst B ocax b-B, B-T

g, =220 65 =155 MM; g, =49 MM g, =220 -65 =155 MM,
L =500 MM; p, =0]1L=50 MM, p,=0]L=55 MM.
PacueTHbIe TeOMETPUUECKUAE APAMETPEL

L' =275 MM,

w
O
>

. (155 - 49).
=

fi=f

=21.2 MM.
2750

Gy =G, =155 - 49 =106 MM.

106
k= . =17,52 -10
(2750 =550 )7 + 550 - (2750 - 550 )

17,52 .10 7% (2750 - 550 )
By=ky=—""— """ "7 70,0810
550

-6

OnpenenseM Mporud apMaTypHOTO IIEMEHTA B MPOJIETE W BHITHO Ha ONOpaXx.

- B nponere:

6

fo=17.52 .10 2200 2200 = 84,8 MM.
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-Ha onopax:

S = f,=70,08-107°-55 (1100 - 550 )= 21,2 MM.

TTapaGoier B ocsax [T

IMapameTpsl JaHHBIX apaboi aHATOTUYHEI ITapabonaM B ocsx A-b.

OkoHYaTeIbHAs TEOMETPHS OYEPTAHHUS KOHOUTYPAIHN Pa3MeleHHs apMaTypPHBIX

KaHATOB M0 UTMHE ITPONIETOB BAOIb NU(PPOBEIX OCe IpeICTaBICHA Ha PUCYHKE B6.

Onpe/esieHre TpeOyeMOro KONUIECTBA PEABAPUTENHLHO HAMPIKEHHBIX aApMaTypPHBIX

DIICMCHTOB
OnpenenseM TpebyeMOe KOIMUYECTBO APMATYPHBIX BJIEMEHTOB B IMpOJETaxX s
BbLIEIECHHOR Ha PrucyHOK B5 monockl MIMTel MEpeKphITUs IMUPUHOH » = 750 MM. Pacuer
BEIETCS B IPEAION0KEHUH, YTO AONOIHUTEIbHAS HArpy3ka paBHA 110 BEJIMUMHE BHELTHEH
MOCTOSHHONW HOPMAaTHBHOW Harpy3ke W IEHCTBYeT B IIPOTHUBOIIOJIOXKHOM HAIPABICHUM

CxeMa IprIoyKeHHs JOMOIHHTENbHbIX HArPy30K MokazaHa Ha PucyHok B7.

q,=575.7,5=43,125 KH/M;

- A nponetoB A-b u I'-[I;

a, 43125 4,47 .
= =17,00 ;
8-p-f, 8-105,6-0,0578

n =

- st nposieros b—B u BT

43125 4,47
n=—————=11,65.
8105 ,6 - 0,0848

IIpunumaem i oponeroB A-Bb w I'-JI 18 apMaTypHBIX 3JIEMEHTOB, a UIA
nponietoB b—B, B-T" — 12 apMaTypHBIX 3JIEMEHTOB.

Takum 00pasoM, B CPETHIX TIPOIETAX MOKHO OTKA3BIBATECS OT 6 JIEMEHTOB. s
9TOr0 3TH 6 KAaHATOB MOXKHO OOpHIBaTh B TOYKAX M3MCHCHHS HAMpaBlICHUs meperuda c
YCTAaHOBKOH B 3THUX TOYKaX AHKEPOB C 33/IaHHEM JACHCTBYIOIIMX OT HUX YCWIHI B

COOTBETCTBUH C M. 13.2.7 (cM. pucyHok 25).
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Pucynok b7 — Cxema npuio>KeHus JIONOIHUTENBbHBIX BEPTHKAIBHBIX HArpy30K OT

JIeHCTBHS YCHITHI 00>KaTHs BAONb UH(PPOBEIX oceit

IlpoBepsieM  cpelHee  HanpsokeHWE — oOkathss  OETOHHOTO — CEUCHHWS B

TMIPEANIOJIOKCHUN TIPUTOKCHUS yCHUITAS o0>aTus 1mo LCHTPY TsDKCCTH CCUCHHUA

18 -105 ,6
750 -22

=115 MIIa> 1 MIIa.

O

VYuuthBas JEMOHCTPAIMOHHBIA XapakTep AAHHOTO pacyera, M YHpOLICHUS
U3NOXKEHUS JalbHEHINMX pacdyeToB OyJeM WMeTh B BHay, 4TO BCe 18 apMaTypHBIX

QJIEMCHTOB MPOTATUBAIOT YC€PE3 BCC MPOJICTHI.

Packiiaaky kaHaToOB NPHHHMAeM MO KOMOWHHPOBAHHOU cXeMe (CM. PHCYHOK 28,

a), T.¢. 4acThb KaHATOB IPYNIHPYEM HO NMHUM OYKBEHHBIX OCeil KOJOHH (8 KaHATOB), a
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ocTayibHble 10 KaHATOB PABHOMEPHO pacmpenenseM MEKIy TpyNnaMu KaHaToB (PHCYHOK
B8).

IV.  IloTepu npenBapuTENEHOTO HANPSHKEHUSA B apMaType

BeraicnseM MoTEpH HANpsHKEHHS a apMaType, PAacIoNiOKEHHOH B HANpPaBJICHAH

OYKBEHHBIX OCEHA.

IlepBhie motepu:

- IOTEpH 0T AedopManuii aHkepoB

Al
Aasp4 =

" Egp = 22=-1,95 - 10° = 16,8MIa;

2320
- HOTCPH OT TPEHHSI APMATYPHI O CTCHKH KaHATOB

Adsp7 = Ogp [1 - m]

- I3MEHeHne yriia 0 Ha yyactke 1-2, 3-4

f 16:0,1269 .
61, =16-L = — = 0,0361 pag/m;

- U3MEHeHKe yrna 0 Ha ydacTke 23

16-0,138
7,52

Oy_3 = = 0,0393 paa/m;

- IOTEepH Ha yJacTke 12

AGypr1-2 = 1320 [1 = s | = 1320(1 - 0,962) = 50,16 MIla;

- IOTepH Ha yJacTke 23

1
AGyp72-3 = (1320 — 50,2) - [1 = srromsramamsmsms| = 12698 (1 - 0,961) = 49,5 MIla;

- OTepH Ha yJacTke 3—4

1
Ao_sp7,3—4 = (1269,8 —49,5) [1 - E0,0s(0,05-7,5+0,u351-7,5)] = 12203 (1~ 0,962) = 46,4 Mlla;
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5500

PucyHok b8 — KoHCcTpyHpoBaHHeE pacrofoKeHUs apMaTyPHBIX 3TIEMEHTOB BAOJb
OyKBEHHEIX OCeH

Acsp7; = 50,2 +49,5 + 46,4 = 146,1 Mlla;
- IIOTEPHU OT YIPYIroro YKOpo4cHus
Ao-sps =0.

Hroro nepseie norepu: 16,8 + 146,1 + 0 = 162,9 Mlla.
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Bropslie notepu:
- IOTEPH OT yCaaku OETOHA

Aogps = 0,75 - &, * Esp = 0,75+ 0,00025- 1,95 - 105 = 36,6 MIla;
- OTEpY OT MON3yuecTH GETOHA

AGg,6 = g+ Egp = 7,56 107° - 1,95 10° = 14,7 MIla;

= .0 LA .10-5-
Eer = Qper oy 7 315107 = 7,56-1077;
Opp = 1,4 MIla;

- IOTEPH OT PENAKCAIIH apMaTyphl

Adgy; = T1g00 * fr* Osp = 0,025-1,5- (1320 — 162,9) = 43,4 MIla.
Hroro Bropeie motepu: 36,6+14,7+43,4=94.7 MITa.
Bcero nojmeie otepu: 162,9+94,7 = 257,6 MITa.

257,6

320 100% = 19,5%, 4To MEHBIIE IPUHSTHIX B peaBapuTeasHOM pacuere 20%.

ClieI0BaTENIBHO, COXPAHSEM OKOHYATENBHO MPHHATOE KOJHMYECTBO apMaTypHBIX KaHATOB

| TIOBTOPHBIE TIEPepacueThl TPeOyeMOro YMC/Ia apMATYPHBIX 3JIEMEHTOB HE MTPOU3BO/IHM.
AHAJIOrMYHO pacyeThl MOTEPs BAONb IM(POBEIX OCEH Talke IOKAa3amM, 4YI0

IOTEPH HampPsoKeHHsT cocTaBisiloT MeHee 20% OT HayalnbHOro MPEABAPUTENBHOIO

HAMPSDKEHUSL.
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IPUJIOKEHHE B (cipaBouHoe)

OcHoBHbBIE OyKBeHHbIE 0003HAYCHHST

Yceuiaud OT BHEIIHHAX HAIPY30K H BO3JACHCTBHII B MOMEePEYHOM CCUCHHH 3JICMEHTA

Q

Rb: Rb,ser
Rbt' Rbt,ser
Rb,loc

Ry

Rs: Rs,ser

Ep
Es

— M3ruOaroNMi MOMEHT;
— MPOJONBHAS CHJIA;

— nonepedHas Cuna.
XapakTepucTHKH MaTEPHAJIOB

— PpacyeTHBIE CONPOTUBICHUS OETOHA OCEBOMY CHKATHIO IS TIPEACITEHBIX
COCTOSIHUH COOTBETCTBEHHO NIEPBOI U BTOPOIi TPy,

~ PpAacyeTHBIE CONPOTUBIICHUS OETOHA OCEBOMY PACTSKEHUIO AT
[IPEAEIBHBIX COCTOSIHUHI COOTBETCTBEHHO MEPBOIi U BTOPOIl IpyIIIL;

— PpacyeTHOE CONPOTHBICHUE OETOHA CMATHIO,

— mepenarovHas MPOvHOCThL OETOHA,
pacyeTHBIE COIMPOTHBICHAS APMATYPhI PACTSHKEHHIO JJIA MPEAETBHBIX
COCTOAHUI COOTBETCTBEHHO NIEPBOM U BTOPOI Ipymm;

— HAYaJIbHBIA MOAYJb YIPYrOCTH OSTOHA IIPU CXKATHU U PaCTSXKECHUU,

— MOZYJIb YIPYTOCTH apMaTypHl;

— OTHOIIEHHUE COOTBETCTRYIONTAX MOAYIIEH YIPYroCTH apMaTypsl Eg

u Oetona E).
I'eomeTpHYecKHe XapaKTepHCTHKH

— MUpHHA IPSMOYTOJBHOTO CEUEHNUs], IMpruHa pedpa TaBpOBOTo U
JIBYTaBPOBOT'O CCUEHUI;

— IMAPUHA MOJKH TaBPOBOT'O U IBYTABPOBOTO CEUYCHHUM COOTBETCTBECHHO B
PpacTAHYTOW M CXKATOM 30HAX;

— BBICOTA NPSIMOYTOJIBHOTO, TABPOBOIO U JABYTABPOBOIO CEUCHHUIA,

— BBICOTA TIOJIKH TABPOBOTO M ABYTABPOBOTO CEUCHMI COOTBETCTBEHHO B
PacTAHYTOW M CXKATOM 30HAX;

— PacCTOSHHE OT PABHOACUCTBYIOIIEH YCHIHit B apMaType COOTBETCTBEHHO
Su S no 6bmpxaiiieit rpaHu CEYEHNS,

— pabouast BEICOTA CEUEHMs], paBHAS COOTBETCTBEHHO A —a U h — d’,

— BBICOTA CXKATOM 30HKI OCTOHA,

o x
— OTHOCHUTCIIBHAA BbICOTA CKAaTON 30HBI 6CTOHa, paBHadA —;
0
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P,N,

P1y Pz

Osp

Aoy
0 bp
Ysp

O-COII

Y1000

I

OKCUEHTPUCHTET yCUnus Ny, OTHOCHTENBHO LIEHTPA THKECTH
[IPUBEICHHOIO CEUCHMUS,

PacCTOSHKE OT HEUTPATILHON OCH [0 TOUKH IPWIOKEHUS ycunus Ny, ¢
y4eTOM H3rHOAIOIIEr0 MOMEHTA OT BHEIIHEH HATPY3KH,

PacCTOSHUE OT TOUKU MPHIOKEHUS YCUIIUS MTPEIBAPUTENIBLHOTO 00XKATHS
N, ¢ y4eTOM H3rubaroIero MOMEHTA OT BHELIHEH HArPY3KH 10 IEHTpa
TSDKECTH PACTAHYTOHN WM HAMMEHEE CKAaTOH apMatypel;

IPOJIET JNEMEHTA,

TJIOMAIN CEUEHHS apMaTypPhl COOTBETCTBEHHO S U .S
IUTOIIAAE BCETO OETOHA B MOMEPEYHOM CEUEHMUH,
TUTOIIAE CEUECHMsI OETOHA CHKAaTOMH 30HBI,

MJTOLIAAE TIPUBEJCHHOTO CEUEHHS 3IIEMEHTA,

IJIOIIANE CMATHS OSTOHA,

MOMCHT MHCPLOHUH CCUCHHSA BCECTO OCTOHA OTHOCHTEITHHO OCHTPA TSHKCCTH
CCUCHHU A JJICMCHTA,

XapakTepuCTHKH NPeIBAPUTEIHHO HANPSDKEHHOT0 YJIeMEHTA

YCHITHE NPEABAPUTEIHLHOIO 00XKATHS C YHETOM TIOTEPH IIPE/IBAPHTENHHOTO
HAIPsDKECHHUS B apMaType, COOTBETCTBYIOIIIX PACCMATPHBACMOI CTaInu
paboTEI JIEMEHTA;

YCHJIAE B HANPATAEMON apMaType ¢ y4ETOM COOTBETCTBEHHO MEPBBIX U
BCEX ITOTEPh MPEABAPUTENIEHOTO HAMIPSHKEHHMS,

MPEABAPUTENIEHOE HAMPSDKEHUE B HAPATAEMOM apMarype ¢ y4ETOM
HOTePh HPEABAPUTEITBHOTO HANPSHKEHHUS B APMAaTyPe, COOTBETCTBYFOLINX
paccMaTpuBaeMoit cTaaun paGoTHI AIEMEHTA,

HOTEPH MPEABAPHTENBHOTO HANPSOKEHHS B apMaType;

CKIMAIOLIHE HANPSHKEHNUS B OETOHE B CTAUU MPEIBAPUTENEHOTO
0OXKATHA € YIETOM NOTEPH MPEABAPHTENTFHOTO HANPSDKEHHS B ApMAType;

KO DUIHEHT TOYHOCTH HATSHKCHHS HAMPSTAcMOM apMaTyphl;

NpeIBAPUTENIBHOE HAIPSHKEHUE B apMAaTypPe, KOHTPOJIMPYEMOE MTPU
HATSDKEHUM apMaTyphl Ha 3aTBEPACBIINI OCTOH;

MOKa3arelib Pelakcallii HampsAraeMoit apMaTyphl;

K03((HUIHEHT penakcalii HalparacMoi apMarypbl.
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11.
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.CTO 36554501-006-2006. TIpaBmma [0 OOCCHCYCHUIO OTHECTOMKOCTH U

OTHECOXPAHHOCTH KENE300€TOHHBIX KOHCTpYKIWit. — M.: HUMXKB, 2006.
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