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VJK 624.012.35:691.618.32

PeKOMeHT0BaHbBI K U3IaHHIO CEKIIUEH 110 KOPPO3HH, CIIEIOETOHAM U (PU3UKO-XMMHUYECKUMH HCCIIETOBAHMSIM
HTC HUNXEB I'ocerpost CCCP (mpotokoin ot 31asrycra 19771.).

PekoMeHnanmy mo pacueTy KOHCTPYKLMH co crekiomacTukoBoil apMarypoil. M., HUMKDB I'occrpos
CCCP, 1978,2t.

PexomeHmanuu comepkaT OCHOBHBIE IOJIOXKEHHs [0 pacyeTy KOHCTPYKIMM u3 OeToHa co
CTEKJIOIUIACTUKOBOM apMaTypoOu.

ITpuBenensr TpeOoBaHMs K MarepuagaMm [yl CTEKJIOIUIACTOETOHHBIX KOHCTPYKUUH. PexoMeHnoBaHbI
00J1aCTH X MPUMEHCHHUS.

PexomeHpmanuu mnpeqHAa3HAYCHBl JUISI WH)KEHEPHO-TEXHWYECKHX pAaOOTHUKOB TPOEKTHBIX M HAy4YHO-
HCCJIEIOBATEIbCKUX OPraHU3aLNN.

Taon.4

© HayuHno-uccrenoBaTeIbCKH HHCTUTYT OeToHa 1 kerne3o0etona ['occtposs CCCP, 1978



IMPEAUCIIOBUE

B03MOXHOCTh IPUMEHEHUSI CTEKJIOBOJIOKHA JUISl apMUPOBaHUsl OETOHHBIX KOHCTPYKIIMI 00ycioBiieHa
cnenupuYecKUMH CBOMCTBAMH 3TOTO MaTepHalia. CTEKJIOBOJIOKHO MMEET BBICOKOE BpPEMEHHOE
COIPOTHUBIIEHUE (CTEKIOBOJIOKHO aIFOMOOOPOCHIMKATHOTO coctaBa auamerpoM 9- 11 mxkm — 20-25ThIC.
kre/em?); Kod(h(ULMEeHT TemmepaTypHOi aedopMali CTEKIa HE3HAUUTENbHO OTIUYAeTCS OT
Ko dunreHTa TemrneparypHoii qepopmanuu 6eToHa.

OnuH u3 crnocobOB apMHUPOBaHUS OETOHA CTEKIOBOJIOKHOM MpPEIyCMaTpUBAET €ro NPUMEHEHHE B
COCTaBE BBICOKOIIPOYHOM CTEKJIOIIACTUKOBOM apmarypbl. OCHOBOM Takoil apMaTypbl CIYXHUT IIy4OK
HENPEPBIBHBIX  CTCKJISIHHBIX BOJIOKOH, OOBEAMHEHHBIX B AapMaTypHBIM O3JEMEHT CHHTETUYECKUM
CBSI3YIOLUM, KOTOpPOE OOECIeuynBaeT COBMECTHYIO pabOTy BOJIOKOH, 3aIIMINACT MX OT MEXaHHYECKUX
MOBPEXACHUM B TMPOIECCE M3TOTOBIEHUS KOHCTPYKLHH, OCIabiseT BO3JEHCTBHE HA CTEKIOBOJIOKHO
BHEIIHEH cpeibl, B TOM Yncie cpeibl OeToHa.

CrexyomiacTukoBas apMarypa o00JaaeT BBICOKMMH XHWMHUYECKOM CTOMKOCTBIO M DJIEKTPUUYECKON
IPOYHOCTBIO; HU3KUI MOAYJIb YHOPYIOCTHM CHMJKAET BEJIMYMHY IIOTEPh IpPU €€ IPEABAPUTEIHHOM
HANpsOKEHUH, B HEKOTOPBIX CIy4asX MOTYT OBITh HCIOJB30BaHbI HEMArHUTHOCTh U PaJUONPO3PAYHOCTD
ATOr0 BUJA apMaTyphI.

Bmecte ¢ TeM MpOYHOCTH CTEKIOIIACTUKOBOW apMaTypbl CHUXKAETCS NPU JUINTEIBHOM BO3AEHCTBUU
HEKOTOPBIX AarpecCUBHBIX Cpeld. 3HAUMUTEIbHO CyXaeT oO0JacTH palloHaIbHOIO MPUMEHEHUs
CTEKJIOMJIACTOETOHHBIX KOHCTPYKIHUN BBICOKAas CTOMMOCTb CTEKJIOMJIACTUKOB. OIHAKO, HECMOTps Ha
MEPEYUCIICHHbIE HEIOCTaTKH, YK€ B HacTosllee BpeMsl CTEKJIOIIACTHKOBas apMarypa MOXKET ObITh
3¢ (peKTUBHO HCHONB30BaHA AJIS CO3/AaHUSA U3 CHEHUANBHBIX OCTOHOB HECYIIMX 3JIEKTPOU3OIUPYIOIINX
KOHCTpYKIUH (0e3p3osATOpHBIX TpaBepc omop JIDII, M30mupyOKX KOJOHH JIMHHK AJIEKTPONepeaadn
BBICOKMX W CBEPXBBICOKMX HANPSKCHUH W T.I.) U KOHCTPYKIHH C BBICOKOH COMPOTHUBISIEMOCTHIO
BO3/ICUCTBUIO AarpecCUBHBIX cpeld. B STHX KOHCTPYKIUSX OETOH € TNpeABApUTEIbHO HAaNpsHKEHHOU
CTEKJIOTJIACTUKOBOM apMaTypoOil YCHEIIHO 3aMeHSIET JePUIUTHBIE U TOPOTHE MaTepHAIBL.

Hacrosimue PexkoMeHmanuu pacnpoCTPaHSIOTCS Ha IPOEKTUPOBAHUE OIBITHBIX KOHCTPYKLUHWA H3
OCTOHOB CO CTEKJIOTUTACTUKOBOM apMaTypOu.

Pexomenmamnuu pa3zpadoransl B cooTBeTcTBHH ¢ aBot CHull 11-21-75.

«beToHHBIE U KeNe300€TOHHbIE KOHCTPYKIMU» C YYETOM CHEeHU(pUYECKHMX CBOWCTB apMaTyphl M3
CTEKJIOIJIACTUKOB M OCOOCHHOCTEW ee paboThl B OeroHe. [IpuHMMas BO BHUMaHHE HEOOJIBIION OIBIT
NPUMEHEHHS CTEKJIOIUIACTUKOBON apMaTyphl, KaXKAbIi THII CTEKJIOMIACTOCTOHHBIX KOHCTPYKIIMUA JTOJIKEH
MIOJIBEPTraThCsl UCTBITAHUAM C IIETIbI0 ONpPECNICHHU HECYIIeH CIOCOOHOCTH U MPHUTOJHOCTH K HOPMaJIbHOU
JKCIUTyaTalUu.

B Pexomennpanusx 00001ieHb! pe3yabTaThl uccienoBanui, BemonaeHHbx B HUMKD INocctposs CCCP,
NC u A Toccrpos BCCP u psiae Apyrux Hay4dyHO-UCCIEAOBATEIbCKUX OpraHu3aiuu. boiblmas 4acTh
SKCHEPUMEHTAIBHBIX JIaHHBIX, IIOJIOKEHHBIX B OCHOBY PexoMeHanuii, NOJydeHa Ha KpYIJIOH,
CTEKJIOIJIACTUKOBON apMaType NepruoAnYecKoro npoduis 1uaMeTpoM 10 6 MM.

Pexomennanuu paspadboranst HUM Gerona u skene3oberona I'occtposs CCCP (a-p Tex.Hayk, mpod.
K.B. Muxaitno, kana. tex.Hayk FHO.M.BuibgaBckuit) u MHCTUTYTOM CTPOUTENBCTBA M APXUTEKTYPHI
T'occrpost BCCP (kanaumatsl Tex.Hayk H.IT. ®ponos, U.B.IToamoctko, C.C.XaBpuz, F0.B. Konaparsesa,
K.B.3enenokuii, B.®.3anoro, umxenepst X.I1.3aiiena, JI.51.Camociok, JI.C.dpuaman).

Bce 3aMeuanus U npeiokKeHHs M0 COACPKAHMIO HAcTOSIIMX PexkoMeHJaluil mpocuM HampasisaTh B
HUWXB TNoccrposi CCCP, mo aapecy: 109389,Mocksa, E-389, 24 Uncturyrckas yiu., 1.6 u B UIC u A
T'occrpos BCCP no anpecy: 220023 Munck-I"CII, CtapoOopucoBCKHiA TPAKT.

Hupexuust HUXbB
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1. O01Me noJI0KEHNUSL.

1.1. PekoMeHaanuu npeaHazHaueHbI AJIs1 UCIOJIb30BaHUs IPU IPOEKTUPOBAHUN ONBITHBIX KOHCTPYKLIUN
13 OETOHOB C apMaTypoil U3 BBICOKOMPOYHBIX CTEKJIOIUIACTUKOB - CTEKJIOIUIACTOCTOHHBIX KOHCTPYKIUH.
Hecymast cnocoGHOCTh U MPUTOAHOCTh K HOPMAJIBHOM 3KCIUTyaTallud KakJIOTO THIA TaKUX KOHCTPYKIIMM
MOJUIeXkKAT SKCIIEPUMEHTAIBHONW MpOBEepKe. MaccoBoe MPUMEHEHHE CTEKJIOIUIACTOCTOHHBIX KOHCTPYKLIUH
MOXET OBITh PEKOMEHJIOBAHO TOJBKO IMOCIE M ampoOalii B PeaTbHBIX IKCILTYyaTAIMOHHBIX YCIOBHIX Ha
00BEKTaX FKCIIEPUMEHTATLHOT'O CTPOUTENILCTBA.

1 . 2 . y‘-II/ITBIBaﬂ BBICOKyIO CTOUMOCTH nu I[e(bI/IL[I/ITHOCTB CTCKJIOIINIAaCTUKOB, HpI/IMeHeHI/Ie
CTeKHOHHaCT6eTOHHBIX KOHCTPYKL[I/Iﬁ JOJIDKHO B KaKI0OM KOHerTHOM cnyqae TCXHHUYCCKHU U DKOHOMHNYCCKH
000CHOBBIBATHCH.

CTeKoIIacTUK ~ 00JNIaZjaloT  BBICOKOW  CTOWKOCTBIO B Psiie  arpecCUBHBIX  Cpell, BBICOKUMH
AJIEKTPOMBONIMPYIOIIMMU U PAJOM JIPYTUX CHEIU(PHUECKUX CBOMCTB. Mcmonb3oBaHMEM 3THX CBOMCTB B
MIEPBYIO OYepe/ib ONpeesieTCs IeIecO00pa3sHOCTh MPUMEHEHHS CTEKIIOIUIACTUKOB B KAUECTBE apMaTyphl.

OCHOBHBIMH 00JIACTSIMU TPUMEHEHHS CTEKJIOIIIACTUKOBOM apMaTyphl B O€TOHAX SBISIOTCS KOHCTPYKIUH U3
CIELUANBbHBIX OETOHOB C BBICOKOW COINPOTHUBIISIEMOCTHIO BO3JCHCTBUIO AarpeCCUBHBIX CPEJl M HECYIIHe
JJIIEKTPOU3OJIUPYIOIIUE KOHCTPYKIIMH.

1.3. Pacuer cTexnomiacTOETOHHBIX KOHCTPYKIHH mpousBoautcs corinacio CHull 11-21-75 "Betonnsie
U XKene300eTOHHBIE KOHCTPYKIMH' C YU4ETOM CHEIHM(PHUECKUX CBOMCTB apMaTypbl U3 CTEKJIOIIACTUKOB U
0COOCHHOCTEH ee pPaboThl B OETOHE, U3JI0)KEHHBIX B HACTOSIINX PeKoMeHIaIusX.

1.4. BeiencTBue HU3KOTO MOAYJISL YIPYTOCTH M BBICOKOM MPOYHOCTU CTEKJIOIIACTUKOB MX IMPUMEHSIOT
B KaueCTBE apMaTyphl ¢ MPEIBAPUTEIbHBIM HAIIPSIKEHUEM. PEKOMEHYIOTCS IIPOJOJIbHBIC JIMHEWHBIE WIH
KOJIBIICBBIC apMaTyprIe 3JICMCHTHI, B HGKOTOpBIX cnyqa;lx ,Z[OHyCTI/IMa OTTSIOKKaA HHHeﬁHOﬁ apMaTypH.
[IpuMeHEHHE CTEKJIOTUIACTUKOBOM apMaTyphl IS HEHAINPSHKCHHBIX KapKacoB, CETOK W XOMYTOB B
OOJILIITMHCTBE CIy4aeB HEIeseco00pa3HO U WX MCIOIb30BaHKUE TOHKHO OBITh CIIEIIHAIBHO 000CHOBAHO.

1.5. CreknomniacTuKOBYIO apMaTypy HampsAraloT MEXaHUH4eCKUM CIIOCOOOM.
MrHoBeHHas nepefada ycuiaus o0xaTus Ha O€TOH ISl CTEKJIOIUIACTHKOBOH apMaryphl NEPUOIUYECKOTO
poduiIs HE TOMYyCKACTCS.

1.6. 3aknagHble 1€TaU B CTEKJIOIIACTOSTOHHBIX KOHCTPYKIMAX, TPEeIHA3HAUEHHBIX JUIS SKCIUTyaTalluu
B AarpecCHBHBIX CpEAax, HM3rOTaBIMBAIOTCS W3 HEPXKABEIOMIMX cTajedl MO0 M3 OOBIUHBIX CTalel C
3aIUTHBIMHA MOKPBITUSAMHU.

1.7. Jonmyckaercs NpUMEHEHHE CMEIIAHHOTO apMHPOBaHUSA, KOIZla B OJHOM JJIEMEHTE Hapsay cO
CTEKJIOTUIACTUKOBOM apMaTypOl YyCTaHaBIMBAIOT HANPSDKCHHYIO M HEHANPSDKEHHYIO CTABHYKO apMarypy
(momepeuHyr0 WK MPOIONIbHYIO). Takoe apMUpOBaHUE TOJDKHO OBITH CIEIHATBHO 000CHOBAHO.

1.8. K TpeumHoCTONKOCTH CTEKIIOMIACTOSTOHHBIX KOHCTPYKIIMHA JTOJDKHBI MPEIBSABIATHCA TPEOOBAHUS
1-it xareropuu. [IpuMeHeHre KOHCTPYKIIUN ¢ TPEIIMHAMH TPEOYyeT CIIeMaIbHOIO0 00OCHOBAHHS.

1.9. BenuuuHbl HanpsHKEHWH B CTEKJIOIUIACTMKOBOM apMmarype HE JOJDKHBI MPEBBILIATh pacueTHBIC
CONPOTUBIICHUS,  ONpEeNeNseMble JUIsi  BCEX  XapaKTepHbIX (a3  M3roTOBJIEHUS U pabOThI
CTEKJIOMIACTOETOHHBIX KOHCTPYKIHUH.



[penensHyto BenuuuHy mpeaBaputenbHoro Hanpsbkenus Op (a Taxke 6’p) cieayeT HazHAYaTh C y4ETOM
JOMYCTUMBIX OTKJIOHEHHH p, KOTOpbie puHuMaroTcs pasasiMu 0,035 (0,056)), Takum 06pa3zom, 4TOOBI
BBITTIOJIHAJIOCH YC.HOBI/IC

60+p=<0,8Ru, (1)

rae Rai- pacueTHOE conpoTHBIIEHNE apMaTyphl PAaCTSLKEHUIO JUIS IPEAEIbHBIX COCTOSIHUI BTOPOU TPYTIIIHI.

1.10.TloTepu mpeaBapUTEIbHOTO HATPSHKEHUS CTEKIOIUIACTHKOBOM apMaTyphl JOJDKHBI OMPEICISIThCS
no Tabm.l, mpu 3TOM CyMMapHyr BEIHYHHY MOTEPh MPU MPOCKTHPOBAHHH KOHCTPYKIHU CIICIyeT
npuHEMath He Meree S00krc/cM®.

1.11. Ecnu, npu onpeeneHuy MoTeph NpeaBapuTeNbHOr0 HanpsbKeHus 1o Tabm.l, 3apanee u3BecTeH
CPOK 3arpykeHHus KOHCTPYKIIUH, IOTEPU OT YCAJKU M IMOJ3YYeCTH OETOHA YMHOXKAIOTCS Ha KO (UIIMEHT
B, onpenensiemslii mo popmyne CHull 11-21-75

B=4T/(100+3r) (2)
U IPUHUMAaEMbIi He 00Jiee eAMHUIIBI, a TOTEPH OT PeaKcalluy HaNpsHKEHUH BBIYUCISIOTCS 10 (hopmyie

afb60, (3)

rae T - BpeMs B CyTKaxX, OTCUMTHIBAEMOE NpPU OMPEECIEHUH MOTEePh OT MOJ3YYECTH - CO AHS O00KaTus

OeTOHa, OT YCaJKH - CO JHS OKOHYAHHSI OETOHMPOBAHMSI, OT PeJIaKCaIliy HAMIPSIKEHUHN - CO THSA HATSHKCHUS
apMaTyphl,

a u b- xoadpdunuentsr, npuaumaembie paBHbiMH cooTBeTcTBeHHO 0,013 m 0,17 B BO3IyHIHO-CYXHX
ycnoBusx nipu temneparype 20°C, 0,02u 0,2 B Bo3ayniHo-cyxux ycnoBusax npu temmeparype 80°C, 0,027
u 0,2B BOJOHACHIIIIEHHOM cocTosiHUM U Temriepatype 20°C.



Tabmuma 1

[Totepu npeaBapUTEIHLHOTO HAMPSHKEHUS CTEKIIOIIIACTUKOBOW apMaTyphl

HanmenoBanue ¢pakTopoB, BBI3BIBAIOIITUX
MOTEPU MPEBAPUTEIHLHOTO HAMPSKEHUS

BeuunHa I0Teph MPEeIBAPUTEILHOIO HAMPSKEHHS Kre/cM”

1 2
1. Penakcanus HampsoKEHUHA
apmarypsl CITA-6 (TY 7 BCCP)
a) B BO3/AYIIHO-CYXHX YCIOBHUSIX TPH
temmepatype 20°C 0,066¢
0) B BO3/yIIHO-CYXUX YCIOBHSX MPU
temmepatype 80°C 0,116
B) B BOJIOHACBIIIICHHOM COCTOSIHHU U
temmepatype 20°C 0,166,

[pu onpexnenenun noreps OT penakcauun Og mpuHUMaeTCs
6e3 yuera rorepb B Kre/em?,

IIpu BpeMEHHOM BO31€HCTBUU MOBBILIEHHON TEMIIEPATYPBI U
BJI&)KHOCTH B ITPOIIECCE U3TOTOBJICHUSI WIIN 3KCIUTyaTallun
KOHCTPYKIIMH, PETaKCAIUIO ONPENeIISIoT 1Mo hopmyrie 1.1a
ta6a.1 u mo popmyie (3) m.1.11uacTosmmx PexoMenpanuii

Ju1s1 T ¢ MOMEHTA HAIPSKEHUs apMaTypbl 10 OKOHYaHUS
JIEHCTBHSI MOBBILIEHHON TEMIIEPATYPBI WU BIAXKHOCTH; B
TAITBHEUINX pacueTax MPUHUMAIOT OOJIbIliee 3HAUYCHHE.

2. TemmniepatypHblii iepenaz (pa3HOCTh
TeMIIepaTyp HaTSIHYTOH apMaTypsl U
YCTPOMCTBA, BOCIIPHHUMAIOIIETO YCUIIHE
HaTSsDKEHMsI ITPU IPOIapUBaHUU WIIN
nporpeBe OETOHa, a TAaKKe pH
9K30TEPMUYECKOM CaMOpa3orpeBe
HOJIMMEpOETOHA)

aﬁtEaAt,

T7€ O3t - KOODPUIIMEHT TMHEHHON TeMIepaTypHOM
nedopmanuu 6etona B 1/rpan.C;

Ea- MOaynb ympyrocTu CTEKJIONIACTUKOBOM apMaTyphl B
Kre/ems,

At - pa3HOCTH MEX]ly TEMIIEPATYPOIl TpOrpeBacMomn
KOHCTPYKIMHU U YCTPOIMCTBA, BOCHPUHUMAIOIIETO YCUITHE
HaTsbKeHus, B rpaf. C.

3. IMon3yuects u ycanka 6eToHa

[Torepu BBIUUCIIAIOTCS YMHOKEHUEM BEJTUMUUHBI
COOTBETCTBYIOIIMX MMOTEPh NPEIBAPUTEIBHOTO HATPSKEHUS
CTaJIbHOUM apMaTyphl, OTPECIIEHHON ¢ y4eTOM BHJ1a OETOHA,
TEXHOJIOTMY U3TrOTOBJICHUS U YCIIOBUM dKCIUTyaTalluX Ha

E

2*10°xec | em?

1.12.BenuunHa npeBapUTEILHOTO HAMIPSDKEHHS B CTEKIIOIUIACTUKOBOM apMaType BBOJUTCS B pacueT C
KO2(DPHUITMEHTOM TOYHOCTH HATSHKEHUS apMaTyPhI

SALFAMy, (4)

rae Amy, npuaumaetcs pasabiM 0, 1.

3HAaK «UIIOC» MPUHUMAETCS MpPU HEONAronpUsATHOM BIUSHUU MPEIBAPUTEIBHOTO HANPSIKEHUs, 3HaK
«MHHYC» - IpU OJIarOMPHUSITHOM.



[Ipu ompeneneHuH MOTEph MPEABAPUTENBHOIO HANPSDKEHUS apMaTypbl, a TakkKe IpH pacyere I0

nedopManusaM, 3HaueHUst AMy 10nycKaeTcs MPUHUMATh PaBHBIM HYITIO.

1.13. BenuuuHbl HamnpspkeHUH B OETOHE UM CTEKJIOIUIACTUKOBOM apMmarype, a TakXkKe YCHWIMH
MpeBapUTENLHOTO 00XaTusi 6eTOHa, BBOJMMBIE B pacueT MPEIBAPUTEIHLHO HANPSHKEHHBIX KOHCTPYKIIUH,
onpenenstorcst B cootBeTcTBuM ¢ ykazanusmu CHull 11-21-75, a takke ¢ yaetoM (pu3nKo-MeXaHUIECKUX
CBOMCTB CTEKJIOIIACTUKOBOM apMaTyphl.

1.14.Vi3meHeHune TeMIepaTyphl CTEKIOMIACTOCTOHHBIX KOHCTPYKIIMI BBI3bIBACT M3MEHEHHUE HATIPSDKCHHI
B OETOHE M apMaType; MpU ITOM BeIMUMHA HANPsHKEHUI B apMaType ornpeaesseTcs no popmyie

6.=60+(0st-0a) At* E4 (5)

7€ Oar Ko3(DPUIHEHT THHEH O TeMmepaTypHoOi nedopmaruu apmatypsl B 1°C;

At - pa3HOCTB MKy TOCTEAYIONIEel 1 TIpebIayIel TemnepaTypoil KoHCTpykiuu B °C.
CooTBeTCTBYIOIIEE M3MEHCHHE HANPsHKEHWH B OeTOHE mMpu OOBIYHBIX KOA(PPHUIIMEHTaX apMUpPOBAHUS B
pacucTax MOKHO HC YUUTHIBATD.

1.15. Dxkcrmyaranusi CTEKI0IIIACTOSTOHHBIX KOHCTPYKITUI TIPH IITUTEIBHBIX BO3/ICHCTBHIX
temneparypsl Boiie 80°C momyckaercst Ipu CrieluaIbHOM 000CHOBAHUH.

1.16. Tlpenen orHECTOMKOCTH U3TMOAEMBIX CTEKJIOMIACTOETOHHBIX 3JIEMEHTOB HA OCHOBE IIEMEHTHBIX
OCTOHOB, B 3aBUCUMOCTH OT UX KOHCTPYKIIHH, cocTaBiseT oT 1510 20 MuH, 4TO 1aeT OCHOBaHHUE /IS UX
MPUMEHEHUS B 3JaHUSX, OTHOCAIIMXCS K 1V cTeneHn OrHecTOMKOCTH.

2. Matepuaibl JijIst CTEKJIOIIACTOCTOHHBIX KOHCTPYKITHI

2.1. OcHOBHBIM BHJOM apMaTypbl JIJsl CTEKJIOIUIACTOSCTOHHBIX KOHCTPYKIUH SIBISIETCS CHEIHAIbHO
BbIMIyCKaeMas CTEKJIOIUIACTUKOBAasi apMmarypa IepuoJuyeckoro mnpoduis, OTBedamomas TpeOoBaHUSAM
COOTBETCTBYIOIIUX TEXHUYECKUX YCIOBHUH.

2.2. B kauecTBe apMaTrypbl CTEKJIOIUIACTOETOHHBIX KOHCTPYKLMH MOIYyCKaeTcsi MPUMEHSTh ApYyrue
BU/JIbI BBIITYCKAEMBIX MPOMBIIIJICHHOCTHIO BBICOKOMPOYHBIX CTEKJIOIIACTUKOB C OJAHOHAIPABIEHHBIM pac-
MOJIO)KEHHEM BOJIOKHA M BBICOKUM ero conepxanuem (10.80% mo Mmacce), a Takke CTEKIOIUIACTHKH,
dbopMupyembie B Mpoliecce M3TOTOBICHMS] KOHCTPYKLIMM MYTEM HABUBKU CTEKJIOXKIYTa, MPOINUTAHHOTO
cBs3yromuM. Takas apmarypa Jo/DKHa OTBeYaTh TPEOOBAHHMSIM TEXHUYECKHX YCIOBUH U  MOXKET
MPUMEHSTHCS AJIS1 HEIPEPHIBHOTO aPMUPOBAHUS UM B BUJIE JTMHEHHBIX 3aMKHYTBIX METJIEBBIX AJIEMEHTOB C
aHKepaMH Ha KOHI[aX.

2.3. Pabouas nuarpaMma pacTsKEHHsI CTEKJIOIUIACTHKOBOM apMaTypbl NMPaKTHUECKH IMPSIMOJIMHEIHA
BIUIOTH JIO Pa3pbIBa, a eopManuy Ha J000M ydacTKe TuarpaMMbl MOTYT OBITh BBIYHMCIICHBI 110 (popMyiie

€.=6,/E,, (6)

2.4.3a HOpMaTUBHBIE CONPOTUBIICHHS CTEKJIOIUIACTUKOBOM apmatypsl R! mpuHMMaroTcs HaMMEHBIINE

KOHTPOJIUPYEMbIE 3HAYCHHSI BPEMEHHOTO CONPOTHBIICHHSI Pa3pbiBy, KOTOPBIC HA3HAYAIOTCSI B COOTBETCTBUHU
C TEXHUYECKUMHU YCIIOBHSIMH Ha apMaTypy M TapaHTHUPYIOTCS ¢ 00ecneueHHOCThIO He Menee 0,95.
MexaHn4YeCKHE CBOMCTBA CTEKIIOMIIACTHKOBOM apMaTyphl TIEPHOIHYECKOTO MPOGHIIST AHAMETPOM
6 mm (CITA-6) mo TY 7 BCCP npuBeaens! B Tab1.2.

2.5.PacueTHble CONPOTUBIICHUS apMaTypPhl PACTSKEHUIO IS IPEIEIbHBIX COCTOSHUM MEepBOM U
BTOPOM TPy ONPEEIIA0OTCs 10 hopMyIie



R
Re=v ()

a
rae K~ ko3 durment 6e30macHOCTH 1o apMatype, puHuMaeMsblit uis apmatypsl CITA-6 paBHBIM:

NPU pacyeTe KOHCTPYKIMU IO MPEAeIbHBIM COCTOSIHUAM MepBoit rpymmsl U 2 &g (cM. 1. 3.4 HACTOAIINX
Pexomennaruii) -1,30;
IIPU pacyeTe KOHCTPYKIUH 10 MPEIEIbHBIM COCTOSIHUSIM BTOpoU rpymib -1,0.

Tabnuma 2

XapaKTepHCTUKH CTEKIOMIACTUKOBOM apMaTyphl meproaudeckoro npoduis - CITA-6 (TY 7 BCCP)

HaumenoBanue Enununa nsmepenus BennunHa XxapakTepuCcTHK

XapaKTEPHCTHK

Huametp MM 6

2. Illar cnupanbHOU
OIUIETKH
(mepuoauyecKoro
npoduis)

3. bpakoBouHBIH
MHHHAMYM BPEMEHHOTO
COIIPOTHUBIICHUS kre/em® 12500
(mopmaTHBHOE
COIIPOTHUBJICHHUE)

4. ]JloBeputenbHas
BEPOSTHOCTD
(obecrieueHHOCTD)
BEJTIUNYMHBI
HOPMaTHBHOTO
COIIPOTHBIICHUS

5. HauanbHbiil MOyIb
yIIPYroCTH

6. OtHocuTeNbHOE
YIJIMHEHUE NEpeN % 2,7
pa3peIBOM

7. OO0BbemHas Macca T/M> 1,9

=

MM 2

- 0,98

kre/em? 500000

2.6. PacueTHble CONMPOTHBICHHUS apMaTypbl ISl MPEACIbHBIX COCTOSHUM IEPBOH M BTOPOM

TPYNIbI CHIXKAIOTCS TyTEM YMHOXKEHUSI Ha COOTBETCTBYIOIIME KOA(D(PUIIMEHTHI YCIOBUIN pabOThl My,
YUHUTBHIBAOIINE BO3MOXKHOCTh HEMOJHOIO HCIIOJIB30BAaHUS MPOYHOCTHBIX XapaKTEPUCTUK apMaTyphl B
CBS3M C TMPOJODKUTENIbHBIM  JIEHCTBUEM  HANpPSDKEHHWM, HEPaBHOMEPHBIM  paclpeeicHueM
HaIPSKEHUN B CEYEHUH, YCIOBUSMU aHKEPOBKH, U3MEHEHHEM CBOWCTB apMaTypbl B 3aBUCUMOCTH OT
yCIIOBUM pabOThl KOHCTPYKIMH U T.II.

Koadduunents! ycnosuii padots! st apmarypsl CITA-6 npuBeaenst B Tabi. 3.



Tadnuma 3

KoaddurmenTst ycinoBuit paboThl CTEKJIONIACTUKOBON apMaTyphl IEPUOTUIECKOTO TPOdUIIS -
CITA-6 (TY 7 BCCP)

dakTopsl, 00yCIaBIUBAIONINE BBEICHIE Koadhdunmentsr ycnosuii paboTsl
KO3 (D PUITMEHTOB yCIOBUN PaObOTHI YcnoBHoe 3HaueHue K03pPUIEHTOB
0003HaYCHHE
1 2 3
1. TIpomomKuTeNnbHOE MPUIIOKEHUE HAMIPSIKCHHUS m,, 0,65

(cm. mpumeuanue 1)

2. 3oHa nepeaayu HaPsHKECHHUH I,/25<1

M, rae lx- paccrossHue oT Havyana
30HBI TIEpEIaYy HAPSHKCHHM 10
paccMaTpuBacMOro CEUYEHHsSI B CM

3. Bo3szeiicTBre MOBBIICHHBIX TEMIIEPATYP Mat
a) KpaTKOBPEMEHHOE HarpeBaHUE apMaTyphl B
CYXOM COCTOSIHHH B TIPOIECCE U3TOTOBJICHHS
KOHCTPYKIIUU CO CKOPOCTBIO HE OoJiee
2°C B MHH. JI0 TeMIepaTyphl (CM. MprUMeYaHue

2).
80C 0,95
10@ 0,90
150C 0,85
20@ 0,80
0) JUTNTENFHOE BO3/ICHCTBHE TEMIIEPaTyphl
80°C 0,90
6onee 20°C n
menee 80°C 110 UHTEPIOJSAIUN

B) MPOMAPUBAHUE B KOHCTPYKIIUAX HA
nopTJIaHALEMeHTe He Oojee 6 yac mpu
TeMIleparype napa:

6@ 0,90
@ 0,85
8@ 0,80
4. Bo3neiicTBUE Ha KOHCTPYKIIUIO Max
IIPYU DKCILIYaTallMy arpeCCUBHBIX CPEL!
a) BOJIBI 0,8
0) onqHOHOpMaITbHOTO pacTBopa HaSOy
(cMm. mpumeuanue 3) 0,7
B) oHOHOpMasbHOTO pacTBopa NaOH 0,8
I) pacTBOPOB COJICH 0,8

[Mpumeuanus: 1.KoaddumueHT M, , yauThIBaeTCS MPU pacyeTe KOHCTPYKIUN Ha IEHCTBHE BCEX OCHOBHBIX
coueTaHMi Harpy3ok, onpeaensembix coraacHo CHull 11-6-74 «Harpy3ku u Bo31elCTBHUS».

2 ConpoTHBIICHUE PACTHKEHUIO CTEKIIOTUIACTUKOBOM apMaTypbl, KpaTKOBPEMEHHO HarpeTon
B CYXOM cOCTOsTHUH 70 TeMriepaTypbl He Boie 200C, MOTHOCTHIO BOCCTAHABIMBACTCS TTOCIIEC OXJIAXKICHUS.

3DKcruTyaTanusi CTEKJIOIIIACTUKOBOM apMaTyphbl B KOHCTPYKITUAX U3 mosmmMepoeToHa DAM
C KUCJIBIM OTBEPAMUTEIIEM BO BIAXKHBIX YCIIOBUSX MPUPABHUBACTCS K BO3JACHCTBUIO PACTBOPA KUCITOTHI.

[Tpu neficTBUM Ha KOHCTPYKIIUU PACTBOPOB KUCIOT PEKOMEHIYETCSI IPUMEHSTh CTEKJIOILIACTUKO-

BYIO apMaTypy Ha OCHOBE CTEKJIOBOJIOKHA /TM U /TK.



Pacuer KOHCTpyKLHH, M3rOTABIMBAEMBIX M3 JIPYTUX BHUJIOB CTEKJIOIUIACTUKOBOM apMarypbl, a Takke
SKCIUTYaTUPYEMBIX B OTJIMYHBIX OT MPEAYCMOTPEHHBIX HACTOSIIMMHU PEeKOMEHIauusAMH YCIOBUSX, CIEAYET
IIPOU3BOJUTh C  YYE€TOM COOTBETCTBYIOLIUMX  XApaKTEPUCTHUK MAaTEpUAIOB, IPUHHUMAEMBIX IO
SKCIIEPUMEHTAIBHBIM JaHHBIM M COIJIACYEMBIX B YCTAaHOBJIEHHOM IIOpSJKE, a IOJyYEHHBIE PACUETOM
pe3yabTaThl pACCMAaTPUBATh KaK OPUEHTUPOBOYHBIE.

2.7. BemuuuHbl KO3((UIMEHTOB JUHEHHOM TemmeparypHOl JegopMaluu CTEKIOMIaCTUKOBOU
apMaTypbl Ot ONIPEIEIIATCS COCTABOM BOJIOKHA, M3 KOTOPOTO M3TOTOBIIEHA apMaTrypa, U MPUHUMAIOTCS IO

Tadn.4.
Tabnuna 4

Koaddurments muHeliHON TeMmiepaTypHO# 1epopManuy CTEKJIOMJIACTUKOBON apMaTyphbl

XUMHYECKUN COCTaB BOJIOKHA apMaTypbl Bennunna kosdpunmenton (xat*105 1/°C
ATIOMOOGOPOCUITMKATHOE CTEKIIO 0,58
Crexmao Ne7 0,84
Bazanet 0,53

[Mpumeuanue. CreknomnactukoBas apmarypa CIIA-6 (TY 7 BCCP) wusroraBimuBaeTcs W3
CTEKJIOBOJIOKHA AJTFOMOOOPOCHIMKATHOTO COCTABA.

2.8. CreknomuacTOeTOHHbIE KOHCTPYKIMHU IIeIeCO00pa3sHO H3TOTaBIMBATh W3 PA3IMYHBIX BHUIOB
CIen0eTOHOB, B  KOTOpPHIX Haubosiee A((HEKTUBHO UCMONB3YIOTCA  Crenu(UIecKne CBOMCTBA
CTEKJIOIIaCTUKOBOM apmatypsl (cMm. 1m.1.2 Hacrosmmx PekoMenmanuii), a Takke oOecreymBaercsi e
XUMHUYECKasi CTOUKOCTh TPHU BO3CHCTBUM BHEIIHEH CpPEebl, B TOM YHCJIE Cpelnbl caMoro Oetona. K Ttakum
crendeToHaM OTHOCATCS TMOJMMEPOETOHBI, B KOTOPBIX pOJb BSDKYIIETO BBINOJHSAET IOJIUMEPHOE
CBsI3yIOIllee, M OETOHOIMOIMMEpPHI, U3rOTABIMBAEMbIE HAa OCHOBE IIEMEHTHBIX OCTOHOB C TOCIEIYIOICH
MPOMUTKON KOHCTPYKIIMM MOHOMEpamu. PacdeTHble XapaKTepUCTHKU 3TUX OETOHOB Il TPEIeNIbHBIX
COCTOSTHUH, MPU HAIMYUK JaHHBIX O COCTaBe OETOHA, YCIOBHUSX HM3TOTOBIICHUS U T.II., IPUHUMAETCS TIO
CHEIMAIbHBIM HHCTPYKTHBHBIM MaTepUajiaM WU SKCIIEPUMEHTATbHBIM JaHHBIM.

2.9. IlpoexkTHas Mapka OeTOHa JUISI HW3TOTOBJIEHUS CTEKJIOMJIACTOCTOHHBIX KOHCTPYKLUHH C
caMO03aaHKEPUBAIOLIEHCs CTEKJIOMIACTUKOBOM apMaTypoi MepruoIUUecKoro nmpopuis AMaMeTpoB 10 6 MM
BKIIFOUMTENBHO JIOJDKHA HazHavyaTbes B coorBeTcTBUU co CHull 11-21-75,Ho He HIke Mapku M250.

3. PacueT 31€MEHTOB CTEKIIOIIACTOETOHHBIX KOHCTPVYKITUM 10 IPEIeIbHBIM COCTOSHUSIM IEePBOM
CPYVIIIIbI.

Pacuer 1o npo4HOCTH CeYEHUHN, HOPMAIIBHBIX K IIPOJOJIBHON OCH DJIEMEHTA.

3.1 IlpenenbHble YCWIHS B CEYCHHH, HOPMAIBHOM K TPOJOJIBHOW OCH JJIEMEHTA, OMPEICIIIeTCs
UCXOJIS U3 CBEAYIINX YCIOBHH:
COIIPOTHUBIIEHUE OETOHA PACTSHKEHUIO IPUHUMAETCSL PAaBHBIM HYJIIO;
COHpOTI/IBJIeHI/Ie 6GTOHa CXKAaTHUKo Hpe,Z[CTaB.H}IIOTCH HaHpH)KeHI/IHMI/I, paBHBIMI/I paC‘-IeTHOMy
CONPOTHUBIEHHIO Ry, pPABHOMEPHO paclpeleIEeHHBIMHU 110 CKaTOl 30He OETOHa,
pacTAruBaroIlMe HANpsHKEHUS B apMaType NpPUHUMAIOTCA He O0ojiee pPacyeTHOro COMPOTHUBICHHS
pactsbkenuo R, ;
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HANpsOKEHHUs B CTEKJIOIUIACTHKOBOM apMmarype, MMEIOIIeH CIeIIeHHe ¢ OETOHOM M PAacCIOJIOXKEHHOH B
C)KaTOW OT BHEIIHUX Cuil 30He O, , IPUHUMAIOTCA HE MEHEE BEIUYHMHBI MPEABAPUTEIHHOIO HAIPSIKEHUS
6 o, YMCHBIIICHHOTO Ha 1000xkrc/cm?.

3.2. Pacder cedeHMi, HOPMAJIbHBIX K IIPOJIOJIBHOM OCH JJIEMEHTA, JOJIKEH TIPOU3BOJIUTHCA B

3aBUCUMOCTH OT COOTHOIIICHUSI MEXKy BETUIMHON OTHOCHTEIIBHOW BBICOTHI C)KAaTOM 30HBI O€TOHA §=X/ ho,

OTpeneNsieMOi M3 COOTBETCTBYIOIIMX YCIIOBHM PaBHOBECHs, M T'PAaHMYHBIM 3HAUYCHHEM OTHOCUTEIILHOU
BBICOTBI CKaToOM 30HBI OeroHa (cMm. m. 3.3 Hacrosmmx PexoMeHnanumii), TpU KOTOPOM MpeAeibHOE
COCTOSIHUE 3JIEMEHTA HACTYNaeT OJHOBPEMEHHO C JOCTIIKEHHEM B PAacTAHYTOH apMmarype HampshKeHHs,
PaBHOTO PACYETHOMY CONPOTUBICHHIO Ry .

3.3. Bennunna Eg onpenensercs no Gopmyiie

- o . ®)

)

1+ Ra _Ua (1_
K 11

rie o - XapaKTepUCTHKA CKAaTOM 30HBI OeTOHa, onpeensiemMast mo Gopmyie (31) CHull 11-21-75
$, = 085-0,000&R ,; 9

Rs - pacuerHOEe COMPOTHBIICHHE apMaTyphl PACTSHKEHHIO B KIC/cM? C ydeTOM COOTBETCTBYIOLIMX
K02 PHULIMEHTOB yCIOBUI pabOTHI apMaTyphI,

2.
6, - B xrelem”;

K - xoaddurment, npuanmaempiii paBHBIM 1000 1711 KOHCTPYKITMH HA OCHOBE TSKEIIOTO
neMeHTHoro 6erona u 1400115 Tspkenoro nmosmmmepoeTona GAM.
3.4. Ilpu TpPOEKTHUPOBAHHMH CTEKJIOIJIACTOCTOHHBIX JJEMEHTOB PEKOMEHIYETCs COOJI0IaTh

ycnoue X> Erho, rae &g ompexaensiercs Ui HauOoJee PACTSIHYTOrO B TPEACIbHOM COCTOSIHUU

CTEPKHS MPOAOJIBHON apMaTypsl pu M>1.
C TOukM 3peHHus IOJHOIO HCIIOJIb30BaHMS CONPOTUBIICHHSI apMaTyphl, ONTHMAJIbHBIM SIBIISETCS

CEueHue, Ul KOTOPOro cobmoaaercs ycnobue X=Eghg

Y4uTeiBas ONMAaCHOCTh XPYIKOTO pa3pyLICHUs OT pa3pblBa apMaTyphl, IPOCKTUPOBAHUE DJIEMEHTOB, B

KOTOphIX X<ERhg , B KakIOM Ciydae TpeOyeT SKCIEPMMEHTAILHOIO OO0OCHOBAHMS, a MX pacyer

JOJDKEH TTPOU3BOAUTHCS IO CTICIIHATBHBIM PEKOMEHIAIIHSIM.

3.5. Pacuer ceyeHmii W3rHOAacMbIX W BHEIEHTPEHHO-CKATHIX, HUMEIOIMUX rHOkocTh lo/h< 30,
CTEKJIOIIACTOCTOHHBIX DJIEMEHTOB CJCAyeT Npou3BOauTh u3 yciaoBus (65) CHwull 11-21-75 mns
oO1ero ciaydas

M<R, S -30,S, . (10)

rac M- B M3ru0aeMbIX DJIEMEHTaX - MpocKuusd MOMCHTAa BHCIIHUX CHJI Ha IIJIOCKOCTD,

MEPIEeHIUKYISIPHYIO MPSIMOM, OrpaHUYUBAIOIICH CKATYIO 30HY CEUEHMUS,

11



BO BHEIIEHTPEHHO-CKAThIX JJIEMEHTaX - MOMEHT MpojosibHON cuiasl N oTHOcUTENnBHO oOcCH,
MapajyieIbHOM TPSMOW, OTPAHMYMBAIONICH CHKATyIO0 30HY, M MPOXOISIIEH Yepe3 LEHTP TAKECTH CEUCHHS
HanboJee pacTAHYTOTO CTEPKHS MPOIOIBLHON apMaTyphl;

S u Sy - cTaTUYECKWE MOMEHTHI TUIOMIAJN CCUCHMS CHKATOW 30HBI OCTOHA U I-TO CTEPXKHS MPOAOJIBHOM
apMaTypbl OTHOCUTEJIBHO OCH, NAapaJUIEIbHOM MPAMOW, OIPAaHUYUBAIOLICH CHKATYIO 30HY, U IPOXOAALICH

yepe3 HEeHTP TSKECTH CeYeHUsl HanboJiee pacTIHYTOTO CTEPXKH MPOJOIBHOM apMaTyphl;
G, - HAaIIPSDKEHHE B | -M CTEPKHE TPOJOJIBHON apMaTypH.

Bbicora ckarToil 30HBI X M HAIPSKEHHE O B KIC/cM® ONPEIEISIOTCS M3 COBMECTHOTO PEIICHHS

YpaBHEHUN:

RHpF6 - ZGajfaj - N=0

K
—(
A

11

Q
1

- 1) + aci

Do [P

ITpu 3TOM BO BCEX cirydasix HEOOX0AUMO cobioaaTh yciaosue R, 20, 2 0,

B ¢popmynax (11)u (12) :
fai - IIOMmIAMb CEUCHMSI I-TO CTEPIKHS MPOIOIBHON apMaTyphI;

Oq - TPEIBapUTEIIbBHOC HANPSDKEHUE B I-M CTEpXKHE TMPOJIOJBHOW apMaryphl, OMpeAeaseMOoe MpH
kod¢pduriente M, , IPUHUMAEMOM B 3aBHCHMOCTH OT PACIOJIOKEHUsSI CTEP>KHS B cooTBeTcTBMM ¢ 1m.1,12

HacTosamux PexoMenmanuii;
¢, - OTHOCHTEIIbHAS BBICOTA CHKATOW 30HBI OETOHA, paBHAs
‘= X

i h

ol

(13)

3nechk Ng — paccrosiHue OT OCH, MPOXOASALICH Yepe3 LEHTP TSHKECTH CEYCHUS I-TO CTEpIXKHsS apMarypbl W
napajyieIbHOW MPSIMOM, OrpaHUYMBAIOLICH CXKATyI0 30HY, 10 Haubojee yNaJIeHHOW TOYKU CHKATOW 30HBI
CCUCHHS.

3.6. Ilpu pacueTe BHEUEHTPEHHO-CHKATHIX CTEKJIOIIACTOSTOHHBIX JJIEMEHTOB HEOOXOIUMO YUUTHIBATH
CITy4alHBIN HavaJdbHBIN SKCIEHTPUCHUTET corjiacHo ykazaHusM CHull 11-21-75 nns BHEIEHTPEHHO-CKATHIX
JKEIe300€TOHHBIX JIEMEHTOB, a TAK)KE BIUSHUE HA UX HECYITYIO0 CTOCOOHOCTH ITPOruoa.

3.7. BmusHaue mnporumba Ha HECYIIYIO CHOCOOHOCTh BHEIEHTPEHHO-CXKATHIX JJIEMEHTOB CIIEIyET
YUUTHIBaTh, KaK MPaBUIIO, TyTEM pacueTa KOHCTPYKIUS MO Ae(pOPMUPOBAHHON CXeMe.

JlonmyckaeTcsi MPOM3BOAMUTH pacueT KOHCTPYKIMH Ha OCHOBE TSDKEJIOro IIEMEHTHOro OeToHa 110
HeleOPMUPOBAaHHOW CXeMe, y4dHuThiBasg mpu ruOkoctd lo/r>14 BnusHue mnpormba 3J€MEHTa Ha €ro

IPOYHOCTh IMYyTEM YMHOXEHHUsS € Ha KO3 GHUIMEHT 1|, onpeaesseMsiii o ¢popmysae (24) CHull 11-21-75

(14)

VYcnoBHas kpuTudeckas cuiia onpeaenseTcs no popmyie

12



055E,
t
12k, (007+——
0 ()J( K )

H

N

K]

(15)

rae lo - pacueTHas JyiMHA 3JIEMEHTA;

J - MOMEHT HMHEpLUWU CEYEHUS OTHOCUTEIBHO OCH, MPOXOJAIIeH Yepe3 LEHTP TSHKECTH CEeUeHUs u
napasuleibHON JTMHUU, OTPAHUYUBAIONIEH CKATYIO 30HY;

t - ko3 urKeHT, npuHUMaeMbIii paBHBIM €y/h, HO He MEHEE BETUUUHBI by, OTIPEACISIEMOI 110

dopmyie (27) CHull 11-21-75

|
=05-001:* ~000R, (16)

tﬂll{H .

3mech Ry, - kr/eM?.

Kon - KO3 ULKEHT, YyYUTHIBAIOIIUNA BIMSHUE JJIMTEIBHOTO JAEWCTBUS HArpy3KHM Ha MPOrHO 3JIeMeHTa
B IIPEJIEIIbHOM COCTOSIHUH,

K, - ko3¢ ¢dunment, yunThIBalONNI BIMSHUE MPEIBAPUTEILHOTO HANpPSDKEHUS apMaTyphbl Ha
JKECTKOCTb 3JIEMEHTA B IIPEIEIBHOM COCTOSHUM.

Benmnuwnna koaddunmenta Ky, onpenensercs mo Gopmyie (26) CHull [1-21-75

on
M 1

k, =1+8 17)

1

rae f - koaddunueHT, npuHuMaeMbiii paBHbIM 1,0 1711 KOHCTPYKITMH HA OCHOBE TSDKEIIOTO I[EMEHTHOTO
OerToHa;

M1 - wm3rubaroummii MOMEHT OTHOCHUTEIBHO pacTSHYTOM HIM MEHee CXKaTol TpaHH CEYeHHs OT
COBMECTHOT'O BO3JIEUCTBUS TOCTOSIHHBIX, ITTUTEIBHBIX U KPATKOBPEMEHHBIX U HArpy30K;

M 1‘)’” -TO K€, OT ACHCTBUSA MOCTOSIHHBIX U JUIUTEILHBIX HarPy30K.

[Ipu paBHOMEpHOM 00KaTHUW CEYCHHS HANpsTraeMoW CTEKJIOIUIACTHKOBOM apMatypor K, ompenensercs
no ¢opmyre:

K,=1+45 0% % __ (18)
’ R,, (& +h)

rne Op - HanpshDKeHHe o0XkaTHs OETOHA, onpeensieMoe pu Kodppunuerre m< 1.
Pacdet no npoyHOCTH ceueHM, HAKJIOHHBIX K MPOJ0JIBHON OCH JIEMEHTA
3.8. Ilpu pacyere >71€MEHTOB Ha JCHCTBHE MTOTIEPEUHOMN CHITBI JOJIKHO COOIOAATHCS YCIOBHUE:
Q50,3Rnp* bhO ’ (19)

IpHU 9TOM 3HauyeHue R,, 111 6eTOHOB MpOeKTHBIX Mapok Bbiie M400 npuHuMaeTcs Kak A 6eToHa
mapku M400.
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3.9. Pacuer Ha pAciCTBHE TMONEPEYHOM CHJIBI CEUEHUH, HAKJIOHHBIX K TIPOJOJBHOH OCH
MPEABAPUTEIIPHO HAMPSOKCHHBIX AJIEMEHTOB HA OCHOBE TSDKEJIOTO IIEMEHTHOTO O€TOHA, OJDKEH
HpOI/I?)BOI[I/ITBC}I nu3 yCJIOBI/IH

18R« bh?
<7 =
Q C

(20)

B KOTOPOM IIpaBast 4acTh HepaBeHCTBa prHUMaetcs He Menee 0,9R,bho, u e Gomnee 3R bhy;

3nece QQ - momepeyHasl cuia, AEMCTBYIOIIAs B HAKJIOHHOM CEUEHUH, T.€. PaBHOJEHCTBYIOIIAas BCeEX
MOMEPEYHbIX CHUJI OT BHEIIHEW Harpy3Kkd, pPacloJIOKEHHBIX IO OJHY CTOPOHY OT paccMaTpUBaeMoro
HAKJIOHHOT'O CeUeHUS;

C- AJIMHA MPOCKIWH HAKIIOHHOT'O CCUCHUA Ha ITPOJOJbHYIO OCh DJICMCHTA.

3.10. Pacuer ceueHuii, HAKJIOHHBIX K MPOAOIBHON OCH IPEABAPUTEIHLHOTO HAIPSXKEHHS 3JIEMEHTOB 0e3
MOTIEPEYHON apMaTyphl, Ha AEWCTBUE N3TUOAIOIIET0 MOMEHTA JOJKEH MPOU3BOIUTHCS U3 YCIOBHS

M= C F= (21)

rae M - MOMEHT BCEX BHEUIHMX CUJI, paCIOJIOKEHHBIX 110 OAHY CTOPOHY OT PacCMAaTPUBAEMOT0 HAKIIOHHOTO
CEYEHMSI, OTHOCUTEIIBHO OCH, MPOXOJAIIEH Yepe3 TOUKY IPUIIOKEHUST PABHOACHCTBYIOLIEH YCUIINN
B C)KaTOM 30HE U NEPIECHAUKYIIIPHON IUIOCKOCTH JEHCTBUSI MOMEHTA;
O, - HanpsDKEHUE B PACTSIHYTOW MPOJOIBHONM CTEKJIOIJIACTHKOBOM apMaType, ONpeesieMoe COrIacHO
m.a. 3.1 — 3.55acrosmux PekoMeHnnanuii B CEYCHUH, TIOJTYICHHOM MPOEKIMEH HAKIIOHHOTO CEYCHUS
Ha IJIOCKOCTh, HOPMAaJbHYIO K MPOJOJIBHOW OCH AJIEMEHTa, C yueToM CHIKeHHss Ry m O, B 30HE
nepeaayn HanpsokeHui (cM. Tabt. 3 HacTosmux PekoMeHmarmii);
Z - paccTOsIHUE OT IPOJOIBHON apMaTyphl 10 YKa3aHHOMW BBIIIE OCH.

4. Pacyer 371€MEeHTOB CTEKJIOMIACTOETOHHBIX KOHCTPYKLIUN
I10 NMPEAEIBHO COCTOSHUSAM BTOPOM TPYIIIIBI

4.1. Pacuer no o0pa30BaHUIO TPELIMH, HOPMAJIbHBIX M HAKJIOHHBIX K MTPOAOIBHOM OCH 3JIEMEHTA,
TOJKEH TPOU3BOJIUTHCS B COOTBETCTBUU ¢ ykazaHusamu pasaena 4 CHull I1-21-75, a takxe ¢ yuetom
CBOMCTB CTEKJIOIUIACTUKOBOM apMaTypbl, U3JIOKEHHBIX B pazaenax 1u 2 nacrosmux Pekomennarmii.

4.2. YauteiBas 1-t0 kateropuio TpeuHocToiikoctu (cMm. m. 1.8 Hacrosimux Pexomenpmanuii),
nedopMauu  CTEKJIOMIACTOCTOHHBIX KOHCTPYKIIMH MOTYT BBIYUCISATBCS B COOTBETCTBHH C
ykazanusmu 1.1.4.22 - 4.26CHull [1-21-75 nns snemeHTOB 0€3 TpeuuH.

14



IIpunoxenue
Crncok nuTeparypsl 0 UCCIEJOBAHNUE U
MPUMEHEHHIO CTEKJIOIUIACTOETOHHBIX KOHCTPYKIIMH.

1. Bunbnasckuii FO.M. O nonsydecty u penakcanuy HalpsDKEHUH B CTEKJIOIUIACTUKOBOM apMmarype.
B ¢6. «/lnutenbHple nedOpMaTUBHBIE MPOIECCHl B OCTOHHBIX M KEIE300€TOHHBIX KOHCTPYKITHSX>,
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