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BBenenue

Lemn u npuHmMnel craHpaptuzanuu B Poccmiickorn denepanuu  yCTaHOBIICHBI
OdenepanbHbIM  3akOHOM OT 27 gekabps 2002 1. Ne 184-d3 «O TeXHHMYECKOM
pEryJIUPOBAHUI .

Hacrosmee meroaumdeckoe mocodbue paspadoraHo B paszButue mojoxeHuit CII
63.13330.2012 «CHull 52-01-2003 «beroHHble u XKelNe300€TOHHBIE KOHCTPYKIIUH.
OcnoBubele  mnonokenuss», CII  164.1325800.2014 VYcuneHue KeJIe300€TOHHBIX
KOHCTPYKIIMI KOMIIO3UTHBIMU MaTepuaiamu. [IpaBuiia mpoeKTupoBaHus.

Mertonnueckoe TmocoOue pa3pabOTaHO C IEbI0  TOBBIMICHHWS KadecTBa
MIPOCKTUPOBAHKUS M BBHINIOJHEHUS PaOOT MPU PEMOHTE W YCHICHUHU KeEIe300€TOHHBIX
KOHCTPYKIIMH, a TaKke OOCCIeYeHus JOJTOBEYHOCTH U HAJEKHOCTH 3JaHUN U
coopyxkeHui B cootBeTcTBUU ¢ DenepanbHbiM 3akoHOM OT 30 aexadpst 2009 r. Ne 384-D3
«TexHuueckuii perjaaMeHT O O€30IMMaCHOCTH 3JaHUM M COOPYKCHHI». Meroaudeckoe
1ocoOue HaINpaBJICHO HA MOBBIIICHUE YPOBHSI TapMOHU3AIMUA POCCUMCKUX HOPMATHUBHBIX
TpeOOBaHUM C aMEPUKAHCKUMH U €BPONIEHCKUMU HOPMATUBHBIMU JOKYMEHTAMM.

Metoaudeckoe ocoOue COIEPKUT PEKOMEHIAIMK 10 PacyeTy, MPOSCKTUPOBAHUIO
M TEXHOJIOTMM TIPOU3BOJICTBA pabOT MpPU PEMOHTE U YCWICHUH KEIE300€TOHHBIX
KOHCTPYKIIMH BHEITHUM apMUPOBAHUEM U3 KOMIIO3UIIMOHHBIX MaTEpUAIOB.

[Tocobue pazpaboTaHO aBTOPCKUM KOJUIeKTHBOM creruanuctoB 3A0 «Tpuana-
Xoaauur»: A. T. H. [uaua A.A., k. T. H. M.B. 3aiines, k. T. H. B.A. [lineHn4HbIN, K. T. H.

J1.B. Kaprty30B.



1 O61acTh NPpUMEHEHUS

Metoauueckoe MmocoOue pacrnpocTpaHseTcsl Ha MPOEKTUPOBAHHWE PEMOHTA U
YCWJICHHS] KEJIE€300€TOHHBIX KOHCTPYKUMH 3JaHUA M  COOPYXEHUH Pa3Iu4HOro
Ha3HAYEHUs IyTeM YCTPOWCTBA BHEIIHEIO0 ApPMUPOBAaHUSA W3 KOMIIO3UIIMOHHBIX
MaTEpHUAJIOB HA OCHOBE YIVIEPOJIHBIX, APAMUIHBIX U CTEKJISIHHBIX BOJIOKOH.

MeTtoauueckoe ocodue CoAEpKUT PEKOMEHAAINH IO MPOEKTUPOBAHUIO PEMOHTA
U YCWIECHHUS IKENe300€TOHHBIX KOHCTPYKLUMH, W3TOTOBJIEHHBIX M3 TSKEIOIO MU
MEJIKO3EpHUCTOr0 OETOHOB, Ha KOTOpble pacmnpocTpanstorcs TpedoBanus CII
63.13330.2012 [5].

VYcunenne  Kene300€TOHHBIX ~ KOHCTPYKIMH ~ BHEIIHUM  apMUPOBaHUEM
IIPOU3BOJATCS B CIIy4asixX:

- Hamuuusl Je(PEeKTOB M TOBPEXKIECHUM KOHCTPYKUUH (Hampumep, BCIEICTBHUE
CUJIOBBIX, KOPPO3HOHHBIX, TEMIIEPATYPHBIX WM HHBIX BO3IACHUCTBHM, B TOM YHCIE
HEPAaBHOMEPHBIX  NPOCANOK  (PyHAAMEHTOB), KOTOpbIE CHWXXAIOT HIPOYHOCTHBIE,
Ae(pOpMaIlMOHHbIE XapaKTEPUCTUKA KOHCTPYKLUMH U YXYALIAIOT HKCIUTyaTallMOHHOE
COCTOSIHUE 3/IaHUS UIN COOPYKEHUS B LIEJIOM;

- YBEJIMYEHHMs DKCIUIyaTaMOHHBIX HArpy30K M BO3JECUCTBUNM HAa KOHCTPYKLIUHU
3IaHUM U COOPYKEHUN;

- PEKOHCTPYKLWH 31aHUN U COOPYKEHUN Ta)Ke B CIIydasix, HE COIMPOBOKIAFOIINXCS
YBEIIMYEHUEM HAIrpy30K;

- BBISIBJICHUS! OTCTYIUIEHUH OT MPOEKTA, CHIKAIOMIMX HECYIIYI0 CHOCOOHOCTH W
JKCIUTyaTallMOHHBIE KAYECTBA KOHCTPYKIINN;

- U3MEHEHUs (PYHKIIMOHAILHOTO HA3HAYEHHUSI 3AaHUI U COOPYKEHUM.



2 HopMaTuBHBIE CCHLIKH

B HacrosimieM mocoOMM MCHOJB30BaHbl CCHUIKM Ha CIEAYIOIIME  MPaBOBbIE,
HOPMATHBHBIC U PEKOMEHIATEIbHBIC TOKYMEHTHI:

1. 123-®3 ot 22 wurona 2008 r. «TexHuueckuili peraaMeHT O TpPeOOBAHMSIX
MOXKapHO 0€30MaCHOCTH»

2. 384-®3 or 30 nmekadbps 2009 r. «TexHuueckuil perjaMeHT O O€30MacHOCTH
30AHUN U COOPYKECHUMN.

3. CHulI 12-03-2001 be3onacHocTh Tpyaa B ctpouTenbeTBe. OOmue TpeOoBaHus.

4. CHull 12-04-2002 be3onacHOCTb TpyJa B cTpouTeiabcTBe. CTpOUTEIBHOE
MIPOU3BOICTBO.

5. CII 63.13330.2012 BberoHHble U X€I€300€TOHHBIE KOHCTPYKUHUHU. OCHOBHBIE
MTOJIOKEHUSI.

6. CII 164.1325800.2014 VYcuneHnue  Kejle300€TOHHBIX  KOHCTPYKLIMIA
KOMITO3UTHBIMU MaTepuanamu. [IpaBuiia mpoeKTUpOBaHMUS.

7. CII 13-102-2003 [IlpaBunma oOcneOBaHUS HECYIIMX CTPOUTEIbHBIX
KOHCTPYKIUH 3IJaHUN U COOPYKEHUU.

8. 'OCT 17624-2012 betonbl. YIbTPa3ByKOBOW METO/] ONIPECICHHS MPOYHOCTH.

9. TOCT 22690-2015 betonsl. OmnpeneneHre MPOYHOCTH MEXAHUYECKUMHU
METOJIaMHU Hepa3pyIIAOIIEro KOHTPOJIS.

10. TOCT 22904-93 KoHCTpyKIHMH >KeIe300€TOHHbIE. MarHuTHBIA METO]
OTIpeIeNICHUS TOIIIMHBI 3aIUTHOTO CJIOS OETOHA U PACTIOIOKEHHS apMaTYPHI.

11. TOCT 24105-80 3nenus u3 maactMacc. TepMUHBI B OnIpeeacHus 1e(PeKToB.

12. TOCT 24297-2013 Bepudukanus 3aKymiaeHHOW Mpomaykiuu. OpraHu3arus
MIPOBEICHHS M METOIbI KOHTPOJIS.

13. TOCT 25388-2001 Bosokna xumudeckue. YTaKOBKa, MapKHUPOBKa,
TPAHCTIOPTUPOBAHKE U XpaHEHHE.

14. TOCT 25.601-80 Metoapl MEXaHUYECKHUX HCIBITAHUN KOMIIO3HUIIMOHHBIX
MaTepUalioB C MOJUMEPHON Marpulel (KOMIO3UTOB). MeTOoJ HCHBITaHUS TIJIOCKUX

00pa3loB Ha pacTsHKEHUE MPYU HOPMAJIbHOM, MOBBIIIEHHOMN U MOHMKEHHOM TeMIepaTypax.
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15. TOCT 26433.1-89 Cucrema o0ecreuyeHus] TOYHOCTH T€OMETPUUYECKUX
apaMeTpoB B CTPOUTENLCTBE. [IpaBuiia BBINOJHEHUST U3MEPEHUN. DIEMEHTBI 3aBOJICKOIO
U3TOTOBJICHUS.

16. TOCT 26589-94 MacTtuku KpOBENIbHBIE M THUAPOU3OISALUUOHHBIE. MeTonbl
WCTIBITAHUM.

17. TOCT 2789-73 IllepoxoBatoctb moBepxHOCTH. [lapameTpsl U
XapaKTEPUCTHKHU.

18. 'OCT 28570-90 Beronsl. MeToasl ompeneeHus] MPOYHOCTH IO 00pasliam,
O0TOOpaHHBIM U3 KOHCTPYKIIUH.

19. TOCT 29104.1-91 Tkanu TexHuueckue. MeTonbl ONpENENIeHUs JHHEHHBIX
pa3sMepoB, JINHENHOW U IOBEPXHOCTHOW INIOTHOCTEH.

20.T'OCT 29104.2-91 Tkanu Texnuyeckue. MeTon onpeneacHus TONIIMHBL.

21. TOCT 27751-2014 HanexHOCTh CTPOUTEIBHBIX KOHCTPYKIIUH MU OCHOBAHHIA.
OCHOBHBIE ITOJIOKEHUS.

22. TOCT 7000-80 Marepuansl TEKCTHIbHbIE. YTaKOBKa, MapKHUPOBKA,
TPaHCIIOPTUPOBAHHUE U XPAHEHHE.

23.T'OCT 18105-2010 betonsr. [TpaBuiia KOHTPOJIS U OLIEHKH MPOYHOCTH.

24. TOCT 31937-2011 3pmanuss u coopyxenus. [IpaBuna oOcnemoBaHust |
MOHUTOPUHIA TEXHHYECKOT'O COCTOSIHUS.

25. TOCT 32016-2012 Marepuaiibl ¥ CHCTEMBI JJIs 3aIIUTHI B peMOHTa OETOHHBIX
KOHCTpyKIui. O01ue TpeboBaHusl.

26. T'OCT 32017-2012 Marepuaiibl ¥ CHCTEMBI JJIs 3aIIUTHI B peMOHTa OETOHHBIX
KOHCTpYyKUui. TpeboBaHus K cucTeMaM 3allUuThl OETOHA PU PEMOHTE.

27. TOCT 32943-2014 Matepuaibl U CUCTEMBI JIJISl 3AIIUTHI U PEMOHTa OETOHHBIX
KOHCTpYKIMH. TpeOoBaHuUs K KI€EBbIM COSUHEHUSM JIEMEHTOB YCUIIEHUSI KOHCTPYKIUH.

28. TOCT 33762-2016 Matepuaibl U CUCTEMBI JIJISl 3AIIUTH 1 PEMOHTa OETOHHBIX
KOHCTpyKUui. TpeOoBaHUS K MHBEKIMOHHO-YIUIOTHSIOIIUM COCTaBaM M YIUIOTHEHUSIM
TPELIMH, OJOCTEN U PACILIECIIUH.

29. TOCT 33762-2016 Matepuaibl U CHCTEMBI JIJIsl 3AIIUTH 1 PEMOHTA OETOHHBIX
KOHCTpYKIUMK. TpeGoBaHUS K HMHBEKIIMOHHO-YIUIOTHSIOIIMM COCTaBaM U YIUIOTHEHUSM

TPELLNH, IOJIOCTEN U PACILIEIIVH.



30. TOCT P 56378-2015 Marepuanbl U CUCTEMbl JIA 3alUTBl M PEMOHTA
OCTOHHBIX KOHCTpyKIui. TpeOoBaHWUS K PEMOHTHBIM CMECSIM M  aATr€3HMOHHBIM
COEJIMHEHUAM KOHTAaKTHOM 30HBI PU BOCCTAHOBJIEHUHN KOHCTPYKIIUAM.

31. Iunun A.A. IMmenunuynsii B.A. Kaprty3os /[.B. Buemnee apmupoBanue
AKEJI€300€TOHHBIX KOHCTPYKIUM KOMIO3UIIMOHHBIMU MatepuanamMu — M.: M3narenscTBo

«Crpoiinznar», 2007.



3 TepmuHbI U onpeeIeHUA

AAre3sMoHHbIE COCTaBbl (KJeM) — COCTaBbl ISl MPUKIECUBAHUS XOJCTOB U
JJAMHHATOB HA NOBEPXHOCTh KOHCTPYKLIHM.

BHeniHee apMupoBaHMe KOMIO3MIMOHHBIMHA MAaTEPUAJIAMHU — MIPUKICUBAHUE K
MOBEPXHOCTU KEJIE300€TOHHOM KOHCTPYKIIMM JIAMUHATOB M XOJICTOB Ha OCHOBE
YTJIEPOAHBIX, APAMUIHBIX U CTEKJIOBOJIOKOH.

BoccraHoBiieHue (PeMOHT) :KeJIe300eTOHHOM KOHCTPYKIMH — KOMIUIEKC
TEXHOJIOTHYECKUX W KOHCTPYKTHBHBIX MEPOIPUATUH, HANPABICHHBIX Ha NpPHJIAHUE
KOHCTPYKIIMU TEePBOHAYAIBHBIX (YTPAuCHHBIX) KAUECTB M XapaKTEPUCTUK, HAPYUICHHBIX
BCIIEZICTBUE AE(EKTOB N3TOTOBJICHHS, MOHTaXa WIH B IIPOLECCE €€ IKCILTYaTAL|H.

I'pyHTOBKM — COCTaBbl Il MPOMHUTKH OETOHHOIO OCHOBAaHUS U OOECIECYEHHS
HEO0OXOUMOT0 CLEIUICHUSI air€3MOHHOT0 COCTaBa C OETOHHOMN MOBEPXHOCTBIO.

Karteropusi TeXHHYECKOro COCTOSIHMSA — TIpajanus TEXHUYECKOTO COCTOSIHUS
CTPOUTEIBHOM KOHCTPYKIIMHM U €€ 3JIEMEHTOB, KOTOpas XapaKTepU3yeTCsl COOTBETCTBUEM
WIM HECOOTBETCTBUEM  OIPENEJICHHBIM HabopaM IoOKa3aTelei, YCTaHOBJICHHBIX
TEXHUYECKOUN JOKYMEHTALIUECH.

KoMno3uuuoHHbIle MaTepHaJbl - MAaTepuasbl, COCTOAIIME W3 apMHUPYIOIIHMX
YIJIEPOAHBIX, ApaMUIHBIX WM CTEKJIOBOJOKOH, BKIIIOYAIOIIME OJHOHANPABJIEHHBIE H
JBYHAIPaBJICHHbIE CETKU, 00ObEIMHEHHBIX B €IMHOE 1I€JI0€ OJIMMEPHOI MaTpULIEH.

JlaMHHATBI — TOTOBBIE Uil YCTPOWCTBA BHEIIHETO APMHUPOBAHUS KOHCTPYKLHUU
MHOT'OCJIOMHBIE JIEHThl Pa3jJU4YHOM TOJIIMHBI U IIMPUHBI, U3TOTOBJIEHHBIE B 3aBOJCKHX
YCIIOBHSIX ITyTEM IPOMUTKHU U TOPSYEro MPECCOBAHUS.

OuneHka TEXHMYECKOr0 COCTOSHHMSI — YCTAaHOBIICHHE CTENEHU NOBPEXKIACHUS
CTPOUTEIBHBIX KOHCTPYKLUMA HA OCHOBE COMNOCTABJICHHUS (DAKTUUECKUX 3HAYECHUU
KOJIMYECTBEHHO OLIEHMBAEMBIX IapaMETPOB CO 3HAYCHUSIMHM 3THX JKE€ IapaMeTpOB,
YCTaHOBJICHHBIX MMPOEKTOM WJIM HOPMATUBHBIM JOKYMEHTOM JJI ONPEEICHHs KaTerOpuu
TEXHUYECKOTO COCTOSIHUSA.

IloBepo4YHbIH pacyer — pacyeT CYIIECTBYIOUIEH KOHCTPYKIMH MO AEHCTBYIOIIUM

HOpMaM TIIPOCKTHUPOBAHUA C BBCACHHCM B pacd€T IIOJYYCHHBIX B PCE3YyJIbTATeC
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o0cieIoBaHUsl UM O MPOEKTHOM M MCIOJHUTEIBHOM JOKYMEHTAIMU: F€OMETPUUECKUX
NapaMeTpoB KOHCTPYKLHWH, (PAKTHUECKOW MPOYHOCTH CTPOUTENBHBIX MAaTepUaOB,
JNENCTBYIOLIUX HATPY30K, YTOYHEHHOW PACYETHON CXEMBI.

IlotumepHasi MaTpuma — KOMIOHEHT KOMIIO3MIIMOHHOIO  MaTepHana,
OOBEIUHAIOMNKA M 3al[UIIAIONIMI €ro apMUPYIOIIME BOJOKHA OT TMOBPEXKICHUN U

pacnpezleﬂﬂ}onmﬁ HArpy3Ky MCxay OTACIIbHBIMU BOJIOKHAMH.

AKTHBHafl ceTKa — Hn3aCI1c, O6p330BaHH06 Ha TKAOKOM CTAHKC IICPCIINICTCHHUCM
IMPOOOJIBHBIX M ITOIICPCUHBIX HHTeﬁ, HMCIOIUX 3adaHHYIO quﬁKy, KOTOpasa ICpCa
YKHaHKOﬁ B IMOJUMCPHCMCHTHYIO MATpully IMPOIMUTLIBACTCA B CBA3YIOIIECM COCTABC U3

IMOJIUMEPOB U MOI[I/I(I)I/ILII/IPYIOH_[I/IX KOMITIOHCHTOB.

TemmnepaTtypa cTekjJI0BaHMSI — 3HAUEHUE TEMIIEPATypbl, IPU KOTOPOH

MOJIMMEpPHAas MaTpula HE0OOPaTUMO MEHSIET CBOM (PU3UKO-MEXAHUYECKHE CBOWCTBA.

TexHu4eckoe COCTOAHME — COBOKYITHOCTb CBOMCTB CTPOUTEIIBHONW KOHCTPYKIIUH,
M3MEHAIOLIMXCSA B IIPOLIECCE JKCIUIyaTallMM M XapaKTEpU3YIOLIUECs B OIpPEAEICHHBIN
MOMEHT BPEMEHM 3HAUECHUAMM T[OKa3aTeleil WMWiK KayeCTBEHHBIMH MpU3HAKAMH,
YCTaHOBJICHHBIMA B HOPMATUBHOM, IIPOEKTHOM U IKCIUTYaTallMUOHHOW TOKYMEHTALUU.

KoMno3uuuoHHbie cHCTeMbl AJIsi BHEIUIHEr0 apMHUPOBAHUSA — COBOKYITHOCTH
TEXHOJIOTMM M MaTepuaoB, KOTOpblE OOECIEUMBAIOT HAJEKHOCTh COBMECTHOTO
(GYHKIMOHUPOBAHMS BHEIIHEIO0 apMHpPOBAaHUS C BOCCTaHABIMBAaEMOH (yCHJIMBaeMOM)
KOHCTPYKIIMEN B TEUCHHE 3aJaHHOTO MPOMEKYTKA BPEMEHMU.

Ycuiienue xene300eTOHHBIX KOHCTPYKIMH — KOMIUIEKC TEXHOJOTMYECKHX U
KOHCTPYKTUBHBIX MEpPONPUITHI, HAMPABIEHHBIX Ha 0OECIieYeHre HeCylleil ClocCOOHOCTH
M JKCIUTyaTalMOHHOM TMPUTOJHOCTH KOHCTPYKLIMHM TIPU YBEIUMYEHUM JECUCTBYIOIIMX Ha
HEe Harpy3oK, W3MEHEHHs YCIOBUH  SKCIUTyaTallud WIH OOBEMHO-TNIAHUPOBOUHBIX
pPELIEHN COOPYKEHMUS.

X0JICTBI — TKaHbIE JIEHTHI U MOJOTHA U3 YIJIEPOAHBIX, APAMUIHBIX U CTEKJISTHHBIX
BOJIOKOH, IIpEJHA3HA4YEHHBIC JUIsI W3TOTOBJICHUS CHUCTEMBl BHEIIHETO apMUPOBAHMS B
ITOCTPOCYHBIX YCIIOBUSIX.

IIInakjeBKU — COCTaBbI I 3alI0JIHEHUSA KaBEPH U BBIPABHUBAHUS ITOBEPXHOCTH

KOHCTPYKIIMH.



Jlpyrue TEepMHHBI U OIpENEeJCHUs B HACTOSIIMX TMpPaBWIaX HCHOJIb30BAHBI
cornmacHo I'pagoctpoutensHomy koaekcy P u denepansnomy 3axony Ne384-d3 ot 30
nexabps 2009 r. «TexHudeckuil periaaMeHT o 0€30MaCHOCTH 3AaHUN U COOPYKEHUI», a

TAKIKC 110 HOPMATUBHBIM JOKYMCHTAaM, Ha KOTOPBIC HMCHOTCS CCBIIIKU B TCKCTC.
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4 Ouenka TeXHHYECKOI0 COCTOSIHUA JKeJ1e300e TOHHBIX

KOHCTPYKIMHA IJIS MOCJIeAYIONIEro UX yCHJIeHUs

4.1 OmnpenesneHue COCTOSHHUA KeJ1e300eTOHHBIX KOHCTPYKLIMH Iepesn

BBIINNOJIHCHHUEM paﬁoT Mo YCHJICHHIO

JInst  ONEHKM TEXHUYECKOTO COCTOSHUS W HAACKHOCTH KEIe300€TOHHBIX
KOHCTPYKITUH HEOOXOAMMO TIPOBEICHUE 00CIIEI0BAHNS.

OO0cneg0oBaHNE HAYMHACTCS CO CJIECAYIOMINX OOMEPHBIX padoT:

- yTOUHEHHE pa30MBOYHBIX OCEH COOPYKEHHUS, €ro TOPHU3OHTAJIbHBIX W
BEPTUKAIIbHBIX PA3MEPOB;

- MPOBEPKA MPOJIETOB M II1ara HECYIMUX KOHCTPYKIIHH;

- 3aMepbl OCHOBHBIX T€OMETPUUECKUX MapaMETPOB HECYIIUX KOHCTPYKIIHIA;

- ompenenieHne (GaKTHUECKUX Pa3MEpPOB PACUETHBIX CEYCHHH KOHCTPYKIIMHA U UX
AJIEMEHTOB M MPOBEPKA UX COOTBETCTBUE MTPOCKTY;

- onipeziesieHne POPMBI U pa3MEPOB Y3JIOB CTHIKOBBIX COMPSHKEHUM 2JIEMEHTOB U MX
OTIOPHBIX YAaCTEH, MPOBEPKA UX COOTBETCTBUS MTPOCKTY;

- MPOBEPKa BEPTUKAIHLHOCTH M COOCHOCTH OMOPHBIX KOHCTPYKIUH, HAJIUYUE U
MECTOTMOJIOKEHHE CTHIKOB, MECT U3MEHEHHS CEUCHHI;

- 3aMepbl TNPOTHOOB, W3THOOB, OTKIOHCHWH OT BEPTUKAJIW, HAKJIOHBI,
BBITTYYUBAHUS, IEPEKOCHI, CMEIICHUS U CIIBUTH;

- OIpeneneHHe HaIWYMs, PACIOJIOKEHUs, KOJIUYEeCTBa M Kiacca apMaTyphl,
MPU3HAKOB KOPPO3UHM apMaTypbl M 3aKIaJHBIX JETANCH, a TaKKE COCTOSHUS 3aIlUTHOTO
CJIOS;

- OTIpeICNICHNS HAJTMYKE TPEITUH U H3MEPEHUE BETMYMHBI UX PACKPBITHS;

ITo pe3ylibTaTaM 06CJ'ICI[OBaHI/I$I COCTaBJIICTCA BEAOMOCTD I[C(I)CKTOB.

4.2 OnpenesieHne NapaMeTpoB MATEPUAJIOB YCHINBAEMbIX KOHCTPYKIUIM

JInst OETOHHBIX M KENe300€TOHHBIX KOHCTPYKIIMH OCHOBHOW XapaKTepUCTUKOU

ABIACTCA IIPOYHOCTD. Ee OoNpCACIIAIOT MCXAHUYCCKUMU MCETOAAaMM HCPA3PyIIarouiero
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koHTposisi mo 'OCT 22690-2015 «betonsl. OnpeneneHrue MPOYHOCTH MEXAaHUYECKUMHU
METOJIaMHU Hepa3pymaroero KoHTpoJist» [9], yibrpa3BykoBbiM MetogaoM o TOCT 17624-
2012 «beTtoHbl. YIBTPa3BYKOBOW METOJA OMNpeAeicHUs NpouHocTH» [8], a Tarke
METOJIaMHU OTpEACNICHUs] MPOYHOCTH MO OoOpas3laMm, OTOOPAHHBIM M3 KOHCTPYKIUH, IO
I'OCT 28570-90 «betonsl. MeTo bl OmpeneneH s IPOYHOCTH N0 00pa3iiaM, 0TOOPaHHBIM
n3 KoHCTpyKiui» [18] u mpunoxxenuto 10 TOCT 22690-2015 [9].

Jlo ompeneneHuss MPOYHOCTH OETOHA IIENECOO0pPa3HO MPEABAPUTENBHO JTIOOBIM
OMEepaTUBHBIM  (IKCHEPTHBIM) MeTogoM  (MosioTkoMm  IlImuara,  yiabTpa3ByKOBBIM
MMOBEPXHOCTHBIM MPO3BYYMBAHUEM U MIPOUKE) 00CIIEI0BaTh OETOH MO €ro MOBEPXHOCTH B
PACUYCTHBIX CEUYCHMSIX KOHCTPYKIIMH M WX BJIEMEHTOB C IIEJIbIO BBISBICHHUS BO3MOXKHOTO
HaJUYMs 30H C pa3Inyaronencs MpoYHOCThIO OETOHA.

dakTuueckass ~ MPOYHOCTH  OETOHA B KOHCTPYKIMSX,  OMpeiesieHHas
HEepa3pylIaAIUMA METOIAMH WM UCIIBITAHUEM OTOOPAHHBIX OT KOHCTPYKIIMHM 00pa3IioB,
ABJISIETCSI HEOOXOIUMBIM (haKTOPOM JIJIsl TOJTYYECHHS pACUETHBIX XapaKTEePUCTUK OETOHA.

B mpakTtuke o0OcienoBaHusi B psijie CIIy4aeB, IOMUMO OIICHKH MPOYHOCTH OETOHA,
MOKET MOTPEOOBATHCS OIPEICIICHUE U APYTHUX €ro XapaKTEPUCTHUK.

Omnpenenenre IJIOTHOCTH, BIAXHOCTH, BOJOIOTJIONICHHUS, TOPUCTOCTH U
BOJIOHETIPOHHUITAEMOCTH  OeToHa cimeayer mpoBoaute 1o ['OCT  12730.0-78-
'OCT12730.5.84.

Mopo3ocToikocTh ~ O€TOHA  OMNPENENSIOT  UCHBITAHUEM  OTOOpPaHHBIX  OT
KoHCTpyKIuit 06pasios mo I'OCT 10060-2012.

[IlenoyHocTs O€TOHAa OMpPENEeNsOT MO 3HadyeHUuo pH TMOpoBOM KUAKOCTH B
cootBetcTBUM ¢ [OCT 5382-91.

CoctaB u CTpyKTypy O€TOHa OMNpENeNsioT CHElUaIbHBIMH  METOJaMHU

XUMHUYCCKOTO, (1)I/I3I/IKO-XI/IMI/I‘ICCKOFO U MUKPOCKOITMYCCKOI'O aHaJIn3a OeToHa.

4.3 TunoBbie nedeKThl 0ETOHHBIX U KeJ1e300€TOHHBIX KOHCTPYKIHNH

OCHOBHBIM J1Ie()EKTOM HWIIM TIOBPEKJICHHEM OCTOHHBIX H IKeJIe300€TOHHBIX
KOHCTPYKITUH SIBJISFOTCS TpEIIMHBL. KOJMWY4ecTBO, IMMpUHA W PACIOJIOKEHHE TPEIIUH

IIO3BOJIAIOT CACIATh BBIBOABI O HAACKHOCTHU pa6OTI)I KOHCTPYKIHH U €€ JOJITOBCYHOCTH.
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Haubonee pacnpocTpaHEHHBIMU SIBIISIOTCS:

- TPEIINHBI OT U3ruoa;

- TPEUIVHBI OT CIIBUTA;

- TPEUIUHBI OT KPYUYEHUS;

- TPEUIVHBI OT HANPSKEHUSI CJIBUra IIPH MPOJAABINBAHUY;

- TPELIMHBI BCIEACTBUE AHKEPOBKM WM YCTPOMCTBA COCAUHEHUS BHAXJIECT
apMaTypHBIX CTEPKHEM;

- TPEUIMHBI OT KOPPO3UU apMaTyphl;

- TPEIIMHBI OT MIETOYHON KOPpO3Un OETOHA.

- ocl1a0JIeHre CEUYEHHUs B MECTaxX KOPPO3UH (CKOJIBI).

Jnsa  obecrieyeHUs]  JOITOBEYHOCTH U SKCIUIyaTallMOHHOM  MPUTOJHOCTH
&KeJIe300€TOHHBIX KOHCTPYKLIHMA HEOOXOIMMO OrpPaHWYUTh IIUPUHY PACKPBITUS TPEIIMH
IIPEACIIBHO JOIYCTUMBIM 3HAYEHUEM, ONPEIEIAEMbIM B COOTBETCTBUU C JEHCTBYIOIUMU
CTPOUTEIBHBIMA HOPMaMH B 3aBHCUMOCTH OT THIIA COOPY>KEHHUS M YCIOBHUI BO3ICHCTBUSA
BHEIIHEW  Cpepbl. CrpoutenbHble  HOPMBI M MpaBWIa  pPaccMaTpUBAIOT
TPEIMHOOOpa30BaHNEe, MPOUCXOMSAIIEEe B PE3ysIbTaTe MPUIIOKEHUS BHEIIHUX HArpy3oK
WM BO3JEHCTBUM BPEMEHHBIX HArpy30K W NPHUBOAAT YPaBHEHUS JUIsl BBIUYKCICHUS
IIMPHUHBI TpelUH. BakHOE 3HAUEHHE MMEET TAaKXKe TUIl COOpYXeHHus (U3 Keie300eToHa
WIM W3 TPEIBApUTEIbHO HANPSDKEHHOTO >KeIe300eTOHa). DTH ypaBHEHHUS OTHOCSTCS
MOYTH UCKIIOYUTENIBHO K TPEIMHOOOPA30BAHMIO, IPOU3OLIEANIEMY B PE3ysIbTaTe U3ruoda
WM PACTSKEHHSI M OCEBBIX HArpy3ok. HampaBieHue y Takux TpEIMH MEPIEeHIUKYIISIPHO
HaIpaBJICHUIO CTEP>KHEN paboueill apmaTyphl. TpeluMHbl OT MIACTUYECKON YCAaJIKU MOTYT

MHOI'/1a COOTBETCTBOBATH HANIPABJIEHUIO apMaTyphbl.

4.4 OueHKAa TEXHHYECKOr0 COCTOSIHUS U IPUHSATHE PelieHnH 00

yCHJIEHUH

[ToBpexxneHus KOHCTPYKUUN (AePEeKThl) MOAPA3AENSIOTCS B 3aBUCUMOCTH OT
IIPUYHMH WX BO3HUKHOBEHHMS HA JBE IPYIIbL: OT CHJIOBBIX BO3JEHCTBUIA U OT BO3JEHCTBHS
BHEWIHEW cpenpl. llocimenHsss rpynma MNOBPEXICHUM CHUXAET HE TOJIBKO IPOYHOCTH

KOHCTPYKIIMHY, HO U YMEHBIIAET €€ JOJITOBEYHOCTb.
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OOIIyr0 OIIGHKY TEXHHYECKOTO COCTOSHHUS JKEJIe300€TOHHBIX KOHCTPYKITUH
BBIPOKAIOT KATETOPHHM TEXHUYECKOTO COCTOSIHHS, KOTOPYIO HA3HAYAIOT C YYEeTOM
COBOKYITHOCTH ITOABEPKCHHBIX M3MEHECHHIO B ITPOIIECCE SKCIUTyaTaIllid OCHOBHBIX CBOMCTB
COOPY)KCHH, a TaK)Ke YAaCTHBIMHU OIIEHKAMH TEXHHYECKOTO COCTOSHHS IO KPUTEPHIO
«0€e30IMacHOCTh IKCILTyaTaI[uN, TI0 O€30TKA3HOCTH U JOJITOBEYHOCTH.

B 3aBHCHMMOCTH OT CTENEHH COOTBETCTBUS CBOWMCTB (DYHKIIMOHAIBHOMY
HA3HAYCHUIO B PACCMATPHUBAEMBIN ITEPHUO BPEMEHH M HIMEIOMUXCS 1e(EKTOB Ha3HAYACTCS
COOTBETCTBYIOINAs OIICHKA TEXHHYECKOro cocTosHUSA. OICHKa COCTOSHHUS KadyeCTBCHHO
OTPaXKaeT 3TO COOTBETCTBHE:

- OTIMYHOE TEXHUYECKOE COCTOSHHE: KOHCTPYKIIMH COOTBETCTBYIOT BCEM
TpeOOBaHUSIM HOPMATUBHOM M  KOHCTPYKTOPCKOH  (IIPOCKTHOH) JOKYMEHTAIIMH.
HeobOxoaumocTH B yCUJIEHUU HET;

- XOpolIllee TEXHUYECKOE COCTOSHHE: KOHCTPYKIIMH, Y KOTOPBIX BCE OCHOBHBIC
AJIEMEHTHl UMEIOT MCIIPABHOE COCTOSHHE, MPH ATOM 3HAYCHMS OJIHOTO MJIM HECKOJIbKHX
MapaMeTpOB TEXHHYECKOTO COCTOSHHS DJIEMEHTOB MOTYT HE B TIIOJHOM Mepe
COOTBETCTBOBATh YCTAHOBJICHHBIM JCHCTBYIONIUM HOPMATHBHBIM JOKYMEHTaM, HO IpH
OTOM B KOHKPETHBIX YCIOBHSAX OKCIUTyaTalldd HE HApYIIAlOTCS  OCHOBHBIC
(GyHKIIMOHATBLHBIE CBOMCTBA COOpYX)eHUs. HeoOXxoamMocTH B yCUIICHUH HET;

- YIOBJIETBOPUTEIBHOE TEXHUYECKOE COCTOSHHE: KOHCTPYKIIUM, OCHOBHBIC
(yHKIIMOHATBHBIE CBOMCTBA KOTOPBHIX YAaCTUYHO HAPYIICHBI, HO MPH 3TOM BCE OCHOBHBIC
AJIEMEHTHl HaXOIATCS B pabOTOCIIOCOOHOM COCTOSIHUM M oOecreduBaeTcs Oe3ormacHas
IKCILTyaTaIusl. PemoHTHBIC MEpOTIPUATHS  JIS COOPYKEHUH, UMEIOIITUX
YIOBIIETBOPUTEIHHOE TEXHUIECKOE COCTOSTHUE, OPTAaHU3YIOT B TIJIAHOBOM TOPSIIKE;

- HEYJOBJICTBOPHUTEIIPHOE TEXHUYCCKOE COCTOSHHUE: KOHCTPYKIIUHM, HUMEIOIIHE B
OCHOBHBIX DJIEMEHTaX 3HAYMTEIIbHBIE Ne(EKTHI 110 HECYIIeH CITOCOOHOCTH U AeOpMAIIHH,
BIIMSIONIE HAa OE30MAaCHOCTh U JOJTOBEYHOCTh. COOpPYKEHHE C HEYIOBJICTBOPUTEIHLHOM
OIICHKOM TEXHUYECKOTO COCTOSIHHSI CTIOCOOHO TOJIBKO YACTUYHO BBITIOJHSITH TPEOyeMbIe
GbyHKIMHA, HOpMajbHAs SKCIUTyaTallds HapyIIeHa, HO TPH 3TOM KPUTHYECKUH OTKa3, B
pe3ynbTaTe KOTOPOTO OJHA WJIM HECKOJIBKO OCHOBHBIX KOHCTPYKIIUH MOTYT TMEpPEHTH B
MIpeICIbHOE COCTOSIHME TIepBOM TPYIIBI M BHI3BaTh aBapvi0, B HACTOSINEE BpeMs

MasioBeposiTHa. COOpyX’EHHSIM C TakOW OIEHKOM TEXHUYECKOr0 COCTOSHUSA B
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NEPBOOYEPEIHOM  TOpPSAJKE HEOOXOAMM  PEMOHT, KamuTaldbHBIA  PEMOHT  WJIU
PEKOHCTPYKIIUS,

- HEMPUTOJHOE JII HOPMAaJbHOM SKCIUTyaTaluu (IpeiaBapuifHOE) TEXHUYECKOEe
COCTOSIHME: KOHCTPYKIMH, HMMEIOUIME HEMPUTOAHOE I HOPMAIBHOM SKCIUTyaTaluu
COCTOSIHME, WIM MMEKIIME NPEAABAPUMHOE COCTOSIHME, IPU KOTOPOM B Clly4ae
POJOJKEHUST HEOIAronpusATHBIX BO3JCHCTBUN MOKET MPOU30MTH aBapusd. KoHCTpyKiuy,
OTHECEHHBIEC K JaHHON KaTeropuu, TPeOYIOT CPOUHBIX BOCCTAHOBUTEIHHBIX PEMOHTHBIX
MEpPONPUATHUH;

- aBapUMHOE TEXHUYECKOE COCTOSHHE: KOHCTPYKIMH, HWMEIOIINE NPU3HAKH
ABAPUNHOIO0 COCTOSIHUS, CBUJIECTENBCTBYIOIIHE O BO3MOXKHOCTH IOTEPH YCTONYMBOCTH,
pa3pylieHus] Ui OOpYLIEHUs, WIM Yy KOTOPBIX YK€ YCTaHOBJIEH (aKT HACTYIUICHHS
MPEJICIIBHOTO COCTOSHUSA IEPBOM TPYMIIBI.

[Ipy  BBIABICHMM  aBApUHHOTO  COCTOSIHUSI ~ KOHCTPYKIMH  Tpedyercs
HE3aMEUIMTEIIbHOE IIPUHATHE MEp II0 pas3rpy3Kd KOHCTPYKLUHMM K €€ 3aMEHE WU

YCHJICHUIO.

4.5 PexoMeHyeMble CTeNEeHN YCUJIEHHUS Ke1e300€TOHHBIX KOHCTPYKIUH

[Tpy BHEIIHEM YCHJICHUHM >KEJIE300€TOHHBIX KOHCTPYKIIUH KOMIIO3HIIMOHHBIMU
MaTepuajaMd MOXHO BBIJICIHTH JBa Clydas, pa3IMYarolluxcsi Kak IO YCIOBHSIM
JaNbHCHMIIEH  OKCIUIyaTallMd  KOHCTPYKIMHM  TOCJAE  MPUKICHBAHUS  IOJIOC
KOMITO3UI[MOHHOTO MaTepuaya, TaKk W [0 MPUHIUIAM MPOCKTUPOBAHUSA W TEXHOJOTHUHU
BeJICHUS PaboT.

B mepBoM ciydae BO3HHMKAeT CHTYyallMs, COOTBETCTBYIOIIAS YCJIOBHSM, KOTJa
KOMITO3UITMOHHBIN MaTepra CIyKUT JUISl YCUJICHHS CTPOUTEILHOW KOHCTPYKIIMH, TO €CTh
0 YCIIOBUSIM JKCILIyaTalluM TPEJIOJIaracTcs YBEJIMYCHUE HArpy3KH Ha COOPYKCHHUC B
I[EJIOM WM OTJACIbHBIC €ro JJIEMEHTBI, M, CJIEOBATEIbHO, HEOOXOJMMO YBCIHYUTH
HECYIYI0 CIIOCOOHOCTh CEUYEHHUS KOHCTPYKIHMH. B 3TOM ciydae, kKak MpaBHIIO, cama
KOHCTPYKIIMS HAXOAWTCS B XOPOIIEM O3KCIUTyaTallHOHHOM COCTOSSHUHM U TpeOyeT
MUHUMAJIBHBIX 3aTpaT IS MPOBEACHUS KOCMETHYECKOIO PEMOHTAa €€ IMOBEPXHOCTH, K

KOTOPOH OYyJIeT MPUKIEUBATHCS KOMITO3UIIMOHHBIN MaTepHall.
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Bropasa curyanusi COOTBETCTBYET YCJIOBHSIM, KOTJIa KOMIO3WLMOHHBIA MaTepHall
NPUMEHSIETCA C ILIeNbI0 BOCCTAHOBJICHUSI HECYILEH CIIOCOOHOCTHM KOHCTPYKUUU. B 3TOM
cllydae B IMPOIECCE DKCIUIyaTalldd MOCTOBOM KOHCTPYKIHMHM H3-32 HEOJIaronpusTHOrO
BO3JICHCTBHS HA HEE OKPYIKAOIIEH Cpeibl IPOU30ILIN KOPPO3Hs apMaTyphl U IECTPYKLIHUS
0eToHa, YTO MPUBENIO K CHWKEHHUIO MEPBOHAYAIBHON MPOEKTHON HECYIeH CroCOOHOCTH
KOHCTPYKIIMU. HeobxoaumMo OTMETUTh, YTO pedb HAET O MOCTOBBIX KOHCTPYKIIHUSX,
KOTOPBIE €€ MOXKHO OTPEMOHTHUPOBATH U BOCCTAHOBUTH MX HECYLIYIO CIIOCOOHOCTH, a HE
0 KOHCTPYKIHUSIX, MOJICKAIINX 3aMEHE.

OanuMm u3 Hanbosee Ba)XXHBIX BOIPOCOB, KOTOPBIE MNPUXOAMUTCS pEIIATh IPHU
MIPOCKTUPOBAHUM YCUJIEHHS] KOHCTPYKLHMA KOMITIO3MIIMOHHBIMU MaT€pHaJIaMH, SIBIISETCS
JOIyCTUMAsl CTENEHb YCHUJICHUS, TO €CTh HACKOJIBKO MOXHO YBEJIWYUTH HECYILYIO
CIIOCOOHOCTh  CYIIECTBYIOIIETO »dJeMeHTa 0e3 ymiepba janbHelield Oe30macHou
DKCIUTyaTalluy YCUJICHHON KOHCTPYKIIMH.

C oaHOI CTOpPOHBI, B CHUJIY CPAaBHUTEIBHO HEOOJBIIOTO ONBITA JOJTOBPEMEHHOM
AKCIUTyaTallil CTPOMUTENBbHBIX KOHCTPYKLUMM, ycriieHHbIx KM®, MuHuManu3anus pucka
INPOEKTHBIX PEHIEHUH JIOCTUTaeTCsl HCIOJIb30BAHUEM YBEIUYEHHBIX KO3()PUIMEHTOB
HaJIeKHOCTH 10 IPUMEHIEMBIM MaTepragaM YCUJICHUS U YCIOBUSM UX PaOOTHI.

C npyroil CTOpOHBI, BIIOJHE JIOTHYHBIM BBITJIIIUT TPEOOBAHHUE TOTO, YTO JAXKE MPHU
BO3MOYKHOM pa3pyLI€HUM KOMIIO3ULIMOHHOIO MaTepuajga YCHUJIEHUS CTPOUTEIbHAs
KOHCTPYKIUSI KaKO€-TO BPeMsl JIOJKHA COXPAHSITh CBOM IKCILTyaTallMOHHBIE KayecTBa BO
n30ekaHWe BO3HMKHOBEHMS aBapuWHBIX cuTyauuil. Mcxoas w3 3TOro, MHOTHE
3apyOeKHbIE HCCIIEOBATENN PEKOMEHAYIOT HE 0oJjiee 4eM JBYKpPaTHOE YBEIMYECHHE
HECYIIe cTOCOOHOCTU KOHCTPYKIIMU MPHU €€ YCUIICHUH TPU U3ruoe.

B npuHnume pazpymenre KOMIIO3UIMOHHOTO MaTepraia BO3MOKHO:

* IIPY CUJIOBBIX BO3ACHCTBUAX OT CTATUYECKUX HATPY30K;

* [IPY CUJIOBBIX BO3JEHCTBUAX OT JMHAMUYECKHX HArpys3o0K;

* [IpY BHEIIHUX BO3ACHCTBUAX (OrOHb IPU NOKAPE, arpECCUBHASI BHEIIHSIS Cpela,

aKThl BaHAAJIN3MA U T.1.).

PexoMenaanusiMu Mo MPOEKTUPOBAHUIO YCUIICHUS KEJI€300€TOHHBIX KOHCTPYKIIHUN
KOMITO3UIIMOHHBIMU MaTepHallaMH, MPUHATHIMU AMEPUKAHCKUM HWHCTUTYTOM O€TOHa

(CIIIA), npemycMOTpeH CIEAYIOIIUA TOAXOJ K OrPaHUYEHUIO YPOBHS YCHUJICHHUS:
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KOHCTPYKIIMSI C TOHWXEHHBIMU B TPOLECCE HSKCIUTyaTallUd 3HAYEHUSAMHU NPOYHOCTH
apMaTypHOUW cTasii W OeToHa W 0e3 ydeTa KOMITO3WIIMOHHOTO MaTepuaia He JI0JDKHA
pa3pymiaTbCsi OT BO3ACHCTBHS BBICOKHX TEMIIEpATyp MPHU JEUCTBUU SKCILUTYyaTallMOHHBIX
Harpy3ok. EcTecTBeHHO, BpeMsl CONTPOTUBIIEHUS 5KEeJI€300€ TOHHOM KOHCTPYKIIUA OTHEBOMY
BO3JICHCTBUIO OMNpEACIsIETCs HOPMaMH MPOTUBOMOXKapHOW Oe3omacHoctu. Ucxons u3
ATOr0, JaXK€ B CiIy4yae pa3pylIeHUs KOMIO3UIIMOHHOTO MaTepHhayia KOHCTPYKUUS OyJeT
CrocoOHa BOCHPUHUMATH OMNPEACICHHBIM YypPOBEHb HArpy30K B TEUYEHHE KaKOIro-TO
npomexyTka BpemeHu. IIpaBunamu mnpoekTupoBaHus ycuiieHus, npuHateiMu ACI,
YCTaHABJIMBAETCA CIAEAYIOIIEE OrPAHUYEHUE CTENEHN YCUIICHHUS:

(Ro)ac> (1,20 + 0,85p)n, (1)
rne (R)w« — (Gaktudeckas Hecymias CIIOCOOHOCTh  MMOJUICXKAINEH  YCHIJICHHIO
&KeJe300€TOHHOM KOHCTPYKIMH /10 Hadyayia padoT MO YCWIEHUIO; (0 U p C UHAEKCOM N —
MOCTOSIHHAs M BPEMEHHAsl OJKCIUTyaTallMOHHbIE (HOpPMATHUBHBIC) HArpy3KH OT HOBBIX
BO3JICUCTBHI, TO €CTh T€X BO3/IEHCTBUIA, HA KOTOPBIE OYJIET MPOESKTUPOBATHCSA YCUIICHHAS
KOHCTpYKIUs. [Ipu 3TOM ycuiieHHasi KOHCTPYKITUS JOJDKHA UMETh HECYITYIO CIIOCOOHOCTB:

(Rx)nk> (1’4q + 117p)n (2)

Kak BUJIHO U3 MPUBEICHHBIX BBIPAXKCHUMN, MPU ONPEACICHUU CTENEHU yCUICHUS
npoOHast 4yacTh KO3(huIMEeHTa HAJAEKHOCTU MO HArpy3Ke sl MOCTOSSHHOW HarpysKu
yMeHbIIaeTcsi B 1Ba pa3a (1,4 u 1,2), u B 1Ba pa3a CHIKAeTCA BCA BETUYHMHA BPEMEHHOMN
Harpy3ku (1,7 u 0,85).

YuuteiBasi, 4To AJig OOJBIIMHCTBA HA3€MHBIX KOHCTPYKIIMH M3 Keae300eToHa
Yiq= 1,1, a ans paBHOMEpHO paclpeleNeHHOW BpeMeHHOM Harpysku cseime 2,0 klla
Yip = 1,2, BBIpP@XXEHUSA JUIA NPEACTBHO JOIYCTUMBIX HOBBIX 3HAYEHUH DKCILTYyaTallMOHHBIX
MOCTOSIHHBIX M BPEMEHHBIX Harpy30K B 3aBUCMMOCTU OT MX 3HAYEHUW 0 YCWJICHHS Qg U
Pck MOKHO 3aIlucath CAEAYIOMNUM 00pa3oMm:

pn = 2pck + O:O8CICk: (3)
qn = 1’05qck + 0’57pck- (4)
Hcxonss w3 3agaHHBIX HOpMaMu KO3 GUIIMEHTOB HAJACKHOCTH IO HArpys3Kawm,

MaKCUMaJIbHAA CTCIICHb YCHUJICHUS BO3MOJKHA IIPU YBCIIMYCHUU BpeMeHHOﬁ Harpy3kKm — €€
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MOJKHO yBEJIMYUTh Oojiee 4yeM B JABa pa3a. MuHUMalbHAas CTENEHb YCUJIEHUS —
YBEJIMYEHHUE MOCTOSIHHON HArpy3Ku MpU OTCYTCTBUM BpeMeHHOI (He Oosiee ueM Ha 5%).

Bo Bcex ocTranbHBIX CiIydasX CTENEHb YCUJIEHHS 3aBUCUT OT COOTHOLICHHS
MTOCTOSIHHOW Y BPEMEHHOM Harpy30kK 0 YCUJICHHUS! KOHCTPYKLIMH.

Emie ofHUM Ba)KHBIM MOMEHTOM IPU HA3HAYEHUH CTEIEHU YCUJICHUS SIBISETCS TO
0OCTOSATENBCTBO, YTO HAa HOBYIO, INOBBIIIEHHYIO Harpy3Ky HEOO0XOAMMO HpPOBEPSTH HE
TOJIBKO YCHJIMBAE€MblE KOHCTPYKLIMU, HO U BCE COOPY’KEHUE B LIEJIOM.

[Tpu BoCCTaHOBIEHUM NMEPBOHAYAIBHON HECYyIEeH CIOCOOHOCTH PEMOHTHUPYEMBIX
KOHCTPYKUMH KOMITO3MIIMOHHBIMU MaTepHallaMl HEOOXOJMMO OPHEHTHPOBATHCA HA TOT
¢bakT, yTO, HECMOTpPS Ha MPOU3OIIEAIICE CHUKCHHE HECYIIEH CTOCOOHOCTH, KOHCTPYKITUS
IPOJOJKAET OCTaBAThCA PabOTOCIOCOOHOM, MYCTh M C MEHBIIEH CTENEHbIO HA/IEKHOCTH.
Ilo kpaitHen Mepe, oHa enle 10 yctaHoBkM KM@ BoCcIprHUMAET OCTOSIHHBIE HArPy3KHU OT

COOCTBEHHOI'O Beca.
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5 O0mue TpeGOBaHUS K MPOEKTUPOBAHNIO

biok-cxema 1o IMPOCKTUPOBAHNIO MU BBIIOJIHCHUIO pa60T I1I0 BOCCTAHOBJICHHUIO H

YCWICHHIO  JKEJIe300€TOHHBIX

KOHCTPYKIIMI

MATCpPUAJIOB IMPCACTABJICHA HA PHUC. 1.

C

MMPUMCHCHUEM

KOMITIO3MIITMOHHBIX

ObcregoBarme cyLecTByoLen KOHCTPYKLMN

Onpegerierve reoMeTpnecknx

. Cbop n onpegenexue Harpy3ok
XapaKTEoVCTVK 1 CBOVICTB MaTeovayia

BebinonHermne [10BEPOYHBIX pac4eToB

AHam3a n ornpegesieHne Kareropnm TeXHN4eCcKoro CoCToSAHNA KOHCTPYKLmn

TpuHsTHE peLeHns 0 BOCCTaHOBEHN ( ycumermm ).
Bbibop cucTemMbl BHELLHEro apmMupoBaHns .

Paspabotka npoekTa ycureHns i PeMOHTa KOHCTDYKLMM

[lpoektvpoBarme
TexHosomm
pabor o

Facer Paspaborka
XapaKTepUCTIK u pacyer
BHeLLIHero KperneHns
apmmpoBaHva o ( aHKepoBKN ) YCWTeHNIO
n Il myrnam KOHLIEBBIX KOHCTDYKL

cocTosHm apmupoBaHus PEMOHTY

Onpegenexne

HOBOW Harpysku
Ha yeumBaemyro
KOHCTDYKUMIO U
ee gegopmanmi

BeinonHerne pabot o ycuneHno 1 KOHTPOb KavyecTsa

[lonyyenne gonycka
Ha BbIMOTIHEHNE
pabor 1o pemoHTy .
KBanngukayns NTP
u paboqnx

BxogHot KoHTpOrIb
kadecrBa
NPAMEHSEMbIX
marepuarnos.
Ceprughukayns
marepuarnos

KoHTpornib Kavectsa
npon3BogCTBa
pabor

Tocregyromsi MOHUTOPUHT YCUTEHHON

( BOCCTAHOBIIEHHON ) KOHCTRYKLMM My HEOBX0aUMOCTH

Pucynok 1 — bBriok-cxema komruiekca paOOT MO BOCCTAHOBJIECHUIO (YCHUJICHHIO)

KeJIe300€TOHHBIX KOHCTPYKITUH
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DJEeMEHTbl BHEUIHEr0 apMUPOBaHUSI HAa OCHOBE KOMITO3UIIMOHHBIX MAaTepUajoB
UCIIOJIB3YIOTCS JUISl IPOJOJBHOTO U MONEPEYHOI0 apMUPOBAHUS U3TM0AEMBIX CTEPKHEBBIX
AJIEMEHTOB, JUIsl CO3/IaHUS OXBATHIBAIOLIUX OOOWM Ha KOJOHHAX M OMOpPaxX MOCTOB, JJIs
YCWJICHHMS TUIUT, 000JI0YEK U APYTUX KOHCTPYKIUU.

[Ipu BeITIONTHEHHH PAOOT IO YCTPOWCTBY BHEIIHETO apMHUPOBAHHS H3THOAEMBIX
KOHCTPYKIIMH MyTeM MPUKIECUBAHUS KOMIIO3UIIMOHHBIX MaTepuaJoB MaKCUMalbHas
CTEIEeHb YCWJICHUS Ha JICUCTBUE MOCTOSHHBIX HATPY30K COCTABIsAET 10 25% OT HavalbHOU
HeCyIleld CoCOOHOCTU YCUITMBAEMON KOHCTPYKIIMU, HA JICCTBUE BPEMEHHBIX HArpy30K —
100%. Ilpm Ha3HAYCHWUW CTENEHU YCWICHHWS Ha HOBYIO, TOBBIIIEHHYI0 HArpy3Ky
HEO0OXOJAMMO MPOBEPATh HE TOJBKO YCHIMBAEMbIE KOHCTPYKLMH, HO U BCE€ KOHCTPYKIIHH
COOPY’KEHHS B LIEJIOM.

[Ipy  BOCCTaHOBIEHUM  OSKCIUTyaTallMOHHBIX  KAY€CTB  PEMOHTONPHUTOJIHBIX
KOHCTPYKIUH oOecrieynBaeTcsa UX NepBOHAYAIbHAS HECYIasi ClIOCOOHOCTb.

[Ipy OpOEKTUPOBAHWU YCWICHUS KOHCTPYKLHI CIEAYET YUUTHIBATh, YTO HECYIAS
CIIOCOOHOCTh HEYCHJICHHOM KOHCTPYKUMH JIOJKHA OBITh JOCTATOYHOW NJisi BOCHIPHUSTHUSA
INOCTOSIHHOM Y BPEMEHHOU JUIMTEIBbHON HArPY30K.

[IpoekTupOBaHHE BOCCTAHOBIEHUS W YCWICHHS >KEJIE300€TOHHBIX KOHCTPYKIIMMA
CJIEIyET BBIIOJHATh HA OCHOBE PE3yJbTaTOB UX HATYPHOrO 0OCIEOBAHUS M TOBEPOYHBIX
pacyeTos.

B  pesyabrate HaTypHBIX 0O0CIE€OBaHMM  JOJKHBI  OBITh  YCTAHOBJICHBI:
T€OMETPUYECKUE Pa3Mepbl KOHCTPYKIIHMM, apMUPOBaHUE KOHCTPYKIIMM, MPOYHOCTH OETOHA,
BUJI M KJIACC apMaTypbl, U €€ COCTOSIHUE, MTPOTUObl KOHCTPYKIIMI, PACHONI0KEHHE TPEIIUH
Y IIMPUHA UX PACKPBITHS, pa3Mepbl U XapakTep AePEKTOB M MOBPEXKIACHUMN, KaTeropus
TEXHUYECKOTO COCTOSIHUSA, IEUCTBYIOLINE HATPY3KH, CTATUYECKAS] CXeMa KOHCTPYKIIMIA.

Hatypnsie oOcnenoBanusi cieayeT mpoBOAWTh ¢ ydetom ykaszanmii CIIT 13-102-
2003, IT'OCT 17624-2012, TOCT 22690-2015, I'OCT 22904-93 u T'OCT 28570-90 [7, 8,
9, 10, 18].

[ToBepouHble pacueTbl KOHCTPYKIMH CJIEIYyEeT MPOU3BOJAUTh HA OCHOBE MPOEKTHBIX
MaTepuajioB W  PE3yJbTaTOB HATypHBIX oOcienoBaHWii W ¢ yderom ykazanuii CII
63.13330.2012 [5]. IIpu mnpoBeaeHHH MOBEPOUYHBIX PACYCTOB JOKHBI OBITh YYTCHBI

,Z[C(l)CKTBI N TIOBPCXKIACHUA KOHCTPYKIHWH, BBIABJICHHBIC B IIPOHECCE HATYPHBIX
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oOcne0BaHMil: CHI)KEHHE MPOYHOCTH, MECTHBIE TTOBPEXKICHUS WM pa3pylieHus: OeTOHa;
OOpBIB apMaTyphl, KOPPO3HUs apMaTypbl, HAPYIIEHNE aHKEPOBKHU U CIICTICHUS apMaTyphI C
0eTOHOM; OmacHOE 00pa30BaHUE U PACKPHITHE TPELIUH.

Ha ocHOBe MOBEPOYHBIX PacCUYETOB CIEAYET YCTAHOBUTH KATETOPUIO TEXHUUYECKOTO
COCTOSIHUSI KOHCTPYKIIMM W €€ TMPUTOJHOCTh K JaJbHEHIIEH SKCIUTyaTaluu,
HEO0OXOIUMOCTh ¥ BO3MOKHOCTh BOCCTAHOBJICHHS WJIM YCUJICHUSI KOHCTPYKIIMU U BBIOpATh
CHUCTEMY BHEIIHErO0 apMUPOBAHMUS.

JlomyckaeTcsi py BOCCTaHOBJICHUHM KOHCTPYKIIMM HE TPOU3BOJUTH MOBEPOYHbBIC
pacyeThl MO KCIUTyaTallMOHHON MPUTOAHOCTH, €CIIA EPEMEIICHUS U IIUPUHA PACKPBITHUS
TPEIIMH B CYIIECTBYIOMUX KOHCTPYKIIUAX MPU MAKCUMAJIBHBIX (DaKTHUYECKUX Harpy3Kax
HE MPEBOCXOAAT JOMYCTUMbBIX 3HAUEHUN.

CucteMa ycuJEHUS KOHCTPYKIMI BHEIIHUM apMUPOBAHHEM KOMIIO3WIIMOHHBIMU
MarepuaiamMi J0JDKHA OOeclieuyuBaTh BKIIIOYEHHE B pabOTy AJEMEHTOB YCWJICHUS U HMX
COBMECTHYIO pabOTy € yCHJIMBAEMOUW KOHCTPYKIIUEH.

[Ipy mnpoeKTUPOBAaHUM YCUIIMBAEMBIX KOHCTPYKUIMM CleAyeT, Kak IpaBWio,
MpeaycMaTpuBaTh, YTOObI Harpy3ka BO BpeMsl yCHIICHHs HE MpeBbimana 65% pacyeTHoi
BeIMUUHBL. [IpW CIOKHOCTH WM HEBO3MOXXHOCTU JIOCTIKEHHS TpeOyemMol CTemneHu
pas3rpy3Ku JOMYCKAeTCs BBINOIHATH YCUJICHHE 1O OoJiblliel Harpy3koil. B aTom ciyuae
pacyeTHbhIE XapaKTEPUCTHKNA KOMITO3MIIMOHHBIX MAaTEpHAJIOB YCHIICHHS YMHOXKAKOTCS Ha
koadurmenT yciaosuit padotsr y=0,9.

dakThyecKkass MPOYHOCTh Ha cCkaTue OETOHA CYHIECTBYIONICH KOHCTPYKIIUH,
YCUJIMBAEMON BHEIIHUM apMUPOBAHMEM KOMIIO3UIIMOHHBIMU MaTepuagaMu, JOJKHA
coCTaBJIsATh HE MeHee 15 MITa.

[Ipu ycuneHun cxaThIX KOHCTPYKIUM 000HMaMH U3 KOMITO3UIIMOHHBIX MaTepUaIOB
MUHHUMAJIBHO JIOMYCTHMBINA KJlacc OE€TOHA MO MPOYHOCTH HAa CXKAaTHE JOJKEH OBbITh HE
Menee B15.

KoHCTpyKIIuu BHEIIHETO apMHUPOBAHUS HA OCHOBE KOMITIO3UIIMOHHBIX MaTEpPHAJIOB
MOTYT TIPUMEHSATHCS, €Clii (PaKTUYeCKass KOT€3nOHHAsl MMPOYHOCTh OETOHA COCTAaBIISICT HE
meHee 1.5 Mlla nna namunaroB u 1.0 MIla mis xoncTtoB. DTO OrpaHUYECHHE HE

pacupocCTpaHsCTCs Ha YCHIICHUC CXKATbIX HW BHCHCHTPCHHO CiKATBIX JJICMCHTOB
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TOPU30HTAJIBLHBIMU 000WMAaMH, KOT/Ia Ba)KHA TOJBKO MEXaHHMUYecKas CBSI3b OOOWMBI C
KOHCTPYKLMEH.

He pexoMeHnmyercs MpPOU3BOAWTH YCWUJICHHE BHEIIHUM apMUPOBAaHUEM U3
KOMITO3UIIMOHHBIX MaTEePUATIOB M3TH0AEMbIX KOHCTPYKITUH, JJISI KOTOPBIX IMMOBEPOYHBIMU
pacyeTamMH YCTaHOBJIEHO, YTO BBICOTA C)KATOM 30HBI O€TOHA MpU pacyeTe MPOYHOCTH IO
HOPMAaJIbHBIM CEYEHHUSM YCUJIMBAEMOW KOHCTPYKIIMM MTPEBBIIIAET €€ TPAHUYHOE 3HAUCHUE,
ycTaHoBlieHHOe 1o ykazanusim CIT 63.13330.2012 [5].

MakcuMalnibHasi SKCIUTyaTallMOHHAs TeMIEpaTypa KOHCTPYKUHW TOCIE YCHIICHUS
KOMITO3MIIMOHHBIMU MaTepuajiaMd He JIO0JDKHA IMPEBbINIATh TEMIIEPATypy CTEKJIOBaHUS
nonmmepHoit Matpuisl 1 kitest (55-80 °C).

PacdeTr orHecTOMKOCTH YyCHUJICHHBIX KOHCTPYKIIMM CleayeT MpOU3BOAUTH 0€3 yueTa
pabOThI CUCTEMBI YCUIICHUS! BHEITHUM apMUPOBAHUEM U3 KOMITO3UIIMOHHBIX MaTEpUajIoB B
cootBeTcTBUM ¢ TpeOoBaHUsIMU Nel23-D3 ot 22 urons 2008 r. « TexHuueckuii peraiaMeHT
0 TpeOOBaHUIX MOKAPHOU Oe3omacHoCTH» [1].

VYcunenue kene300€TOHHBIX KOHCTPYKIMH KOMITO3UIIMOHHBIMU —MaTepHallaMH
INPOU3BOJUTCS  TOCJIE€  IPOBEACHUS  HEOOXOIMMBIX  PEMOHTHBIX  MEPOIPHUSATHIH
(aHTUKOPPO3NOHHOUN 00PAOOTKU apMaTypbl, BOCCTAHOBJIEHUS 3aILIUTHOTO CJI0s OETOHA).

JInsi BHEIIHEro apMUPOBAHUSL KEJIE300€TOHHBIX KOHCTPYKLMI NPUMEHSIOTCS
Marepuanbl, cepTuduIMpoBaHHble Ha TeppuTopuu Poccuiickoit @Denepanuu B
COOTBETCTBHUM ¢ TpeboBaHusMu DeaepabHOro 3akoHa ot 27 aexadps 2002 r. Ne 184-D3
«O TEXHUYECKOM PETrYJIUPOBAHUI .

K pabotam 10 BHEIIHEMY apMHUPOBAHUIO JKEJIE300€TOHHBIX KOHCTPYKIUI
KOMITO3UIIMOHHBIMU MaTepHallaMHd JOIYCKAIOTCS OpPraHU3alMHU MOJPSAYMKH, WUMEIOIINe
CBUJETENBCTBO O JIOMYCKE K TaKMM BUAAM pabOT, MOJYYEHHOE OT CaMOpPEryJnpyeMoil
opranuzauui. [loapsuuK, BEITOIHSIIONINN YCTAHOBKY KOMIIO3UIIMOHHBIX CUCTEM, JIOJKEH
OBITb KOMIIETEHTHBIM B TMOATOTOBKE MOBEPXHOCTH M MPUMEHEHUU CUCTEMBI BHEIITHETO
apMUPOBaHUS.

K pabGotam 10 BHEIIHEMY apMUPOBAHUIO >KEJIE300€TOHHBIX KOHCTPYKIIHIA
JOMYCKAIOTCA JIMIIA, Mpoulenmme o0ydeHHe U CHaBIIME OHK3aMEeH 110 TpaBUiaM
MPOU3BOACTBA PabOT M TEXHHKE Oe30macHOCTH. KOMIETEeHTHOCTh MOAPAIYMKA MOMKET

OBITH INpOACMOHCTpUPOBaHa NPEAOCTABICHUEM OOKYMCHTAJIbHOI'O IIOATBCPIKIACHUA
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oOy4eHHs W TPOBEACHHUS CXOXKHX pPabOT, paHee BBIMNOJHEHHBIX MOAPSTYUKOM, HIU
HETOCPEJCTBEHHON JEMOHCTpAllMeil MOATOTOBKU IMOBEPXHOCTH M YCTAHOBKU CHUCTEMBI
BHEIITHEr0 apMUPOBAHUS HAa OTIECIBHBIX YYaCTKaX KOHCTPYKIMHU. M3roToBHTENb CHCTEM
BHEIIHETO apMHUPOBaHUS WJIM €ro YHOJHOMOYEHHBIM MPEICTaBUTENIb MPOU3BOJISAT
oOydeHue pabodyero rnepcoHana MoApPsSAYMKA MO TEXHOJOIMH YCTAHOBKM CBOMX CHUCTEM U

IMPOBEPACT YPOBCHDL €T'0 TOTOBHOCTH K YCTAHOBKC CUCTCMEI.
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6 MaTepuajibl

6.1 PacyeTHble XapakTepUCTHKH O0€TOHA W CTAJbHOI apMaTypbl

IKCILIYaTHPYeMOil KOHCTPYKINH

PacuetHpie = XxapakTepucTukum O€TOHA W apMaTypbl  JKCILIyaTHPYEMBIX
&KeJIe300€TOHHBIX KOHCTPYKIUNA HEOOXOJUMO MPUHUMATh HA OCHOBAaHUU WX HATYpPHOTO
oOciieToBaHUsl U JTUarHOCTUKHA B cooTBeTcTBHH C ToyioskeHussimu CIT 13-102-2003 [7] u
I'OCT 31937-2011 [24].

PacueTHbie 3Ha4YeHUS XapaKTEPUCTHK OETOHA CYIIECTBYIONMEH KOHCTPYKIUU
clenyeT NMpPUHUMATh HUCXO0Ad M3 Kiacca OeToHa, yka3aHHOro B mpoekrte, win no CII
63.13330.2012 [5] B 3aBHcHMOCTH OT (haKTUUIECKOTo (YCIOBHOI0) Kilacca OeToHa.

dakTU4eCKUl Kiacc O€TOHa CJEAYeT OMNPEeNesiTh C IMOMOIIBI0 MEPEBOIHBIX
KO3 PUIIMEHTOB, O00ECNEYMBAIOIIUX MPOYHOCTh  OETOHA, SKBUBAJIEHTHYI €0
(dakTHYeCcKo CpelHel NPOYHOCTH, YCTAHOBJIEHHOM IO JaHHBIM HCIBITAaHUN OeToHa
Hepa3pyMaIUMHA METOTaMH WJIH IO JAHHBIM HCIIBITAHUN OTOOpAaHHBIX U3 KOHCTPYKIIHH
00pasIoB.

HopmaTtuBHbBIE M pacueTHbIE 3HAYCHUS XapaKTEPUCTUK CYIIECTBYIOLIEH CTaJIbHOU
apMaTypsl ClelyeT MPUHUMATh UCXOJs U3 Kjlacca apMaTyphl, YKa3aHHOTO B MPOEKTE, WK
no CIT 63.13330.2012 [5] B 3aBUCHMMOCTH OT Kj1acca apMaTyphl, YKa3aHHOT'O B MPOEKTE,
WJIM YCJIOBHOTO Kjlacca apMaTyphl.

Kiacc apmatypsl cieayer onpenessaTh ¢ HOMOIIbIO MEPEBOAHBIX KOIDDUITUEHTOB,
00ecreunBalIMX MPOYHOCTh apMaTyphbl, IKBUBAJICHTHYIO €€ (aKTHUUECKOW CpelHen
MIPOYHOCTH, YCTAHOBJICHHOW MO JAHHBIM HMCHBITAHUNA 00pasioB apMaTypbl, OTOOpaHHBIX
13 00CJIelyeMbIX KOHCTPYKITUH.

[Ipy OTCYTCTBMM TMPOEKTHBIX JIaHHBIX M HEBO3MOXKHOCTHM OTOOpa 00pasIoB
JIOMYCKAaeTCsl KJAcC CTalbHOM apMmaTypbl YCTaHABIMBATh MO BUAY €€ MNpopuis, a
pacueTHble CONMPOTUBJICHUSI NpuHUMaTh Ha 20% HUXKE COOTBETCTBYIOIIUX 3HAYCHHI,

YCTaHOBJICHHBIX B IleﬁCTBy}OH_II/IX HOPMATHUBHBIX JOKYMCHTAX AJIA JAHHOI'O KJIacca.
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6.2 KoMoHeHTHhI KOMIIO3UIIMOHHBIX MATEPUAJIOB U UX CBOIiCTBA

Hepaspe3nbie KOMIIO3UITMOHHBIE MaTephaibl (KOMIIO3UTBHI) C  IOJMMEPHOU
MaTpULEH, ApMHPOBAHHBIE BOJOKHOM, MOIYT pAacCMaTpPUBATBHCS KaK pPa3HOPOJHEIE,
AHU30TPOITHbIE MaTepualbl, Y KOTOPHIX BIUIOTHh JO pa3pylIeHUs MpeoliajaeT JUHEHHOoe
yrnpyroe noBeaeHne. OHU MHUPOKO MPUMEHSIOTCS ISl YCHIICHUSI 0OBEKTOB TPaXKJaHCKOTO
CTpOUTENbCTBA. VICHOIB30BaHUE MATEPUATOB, APMHUPOBAHHBIX BOJIOKHOM (KOMITO3UTOB)
o0ecreynBaeT MHOKECTBO MMPEUMYILIECTB: MAJIbIl BEC, XOPOIINE MEXAHUYECKUE CBOMCTBA,
KOPPO3UOHHAsl CTOMKOCTh M Jpyrue. Ha MUKpOypoBHE KOMIO3MIMOHHBIE MAaTE€pUabl
COCTOAT U3 ABYX (Ualle BCEro) wiu 0ojee pa3iInyHbIX KOMIOHEHTOB. HemnpepoiBHas (aza
Ha3bIBAETCSI MATPUIIEH, @ BTOPO KOMIIOHEHT — HAIOJIHUTENIEM, WJIK apMUpyrouiei (a3oii,
pOJIb KOTOPOW 3aKIOYAaeTCsi B HM3MEHEHUUM B HYKHOM [UISl MPAKTUYECKUX LEJer
HaIpaBJICHUU CBOMCTB MaTPUIIBI.

KoMro3unmronseie Matepuaibl Ha OCHOBE (DUOPHI (BOJIOKOH), TPUMEHSIEMBIE TTPU
PEMOHTE W YCUJICHUU CTPOUTEIHHBIX KOHCTPYKIIMW, U3TOTABIMBAIOTCA U3 COOCTBEHHO
MPOJIOJITOBAThIX MHUKPOBOJIOKOH, OMOHOJMYEHHBIX B OTBEPXKAAIONIEM IOJUMEpE, H
CBSA3BIBAIONIMM HMX B enuHoe 1enoe. Hanbonee pacnpocTpaHEHHBIMU THUIIAMHU BOJIOKOH
ABJISIFOTCSL  YTJIEPOJHBIE, apaMHUJIHBIE M CTEKJIOBOJIOKHA. B KayecTBe OTBEPKIAOIIETO
MOJIUMEpa Yalle BCEro MCIOJIb3YIOTCS AMOKCHUIHBIE M MOJMAKPUHUTPUIIOBBIE CMOJbL. B
3aBUCUMOCTH OT THUNA BOJOKOH ((puOpBI), HCHOIB3YEeMbIX JUISI HW3TOTOBJICHUS
KoMno3ulmoHHoro wmarepuana (KM®), wux mnoapa3aenstor Ha KOMIIO3UIIMOHHBIE
MaTepualibl Ha OCHOBE YIJIepOHbIX BOJIOKOH (KMDYVY), apamuansix BoiokoH (KM®A) u
cteksoBosiokoH (KM®C). B 3apyOexHOI HayYHO-TEXHUYECKOW JMTepaType TaKue
MmaTepuaisl nonyunin HazBanue FRP (fibre reinforced polymer).

B KOMNO3UIIMOHHBIX MaTepuajiax HAa OCHOBE CTEKJIOBOJIOKOH MCIIOIb3YIOTCS
KBapueBble cTeksa. CTEKIOBOJIOKHA, MPEIHA3HAYEHHBIE [JI1 BHEIIHETO apMHpPOBAaHUS,
MoApa3estoTcss Ha Tpu TUHa: E-CTEKIIoBOJIOKHO, A-CTeksoBOJOKHO U AR-
CTEKJIOBOJIOKHO, MMEIOIUE BBICOKYIO CONPOTUBISEMOCTD IIEJIOYHBIM BO3JEHCTBUIM. E-
CTEKJIOBOJIOKHO COAEPKUT OOJIBIIOE KOJIMYECTBO OOPHOU KUCIOTHI U aTFOMUHATA, XOPOIIIO
paboTaeT B BOJHBIX PAcCTBOpPaxX M IUJIOXO COMPOTHBIISETCS IIEJIOYHONM U KHUCIOTHOMN

arpcCCHu. A-CTEKJIOBOJIOKHO SIBJISIETCS OoJiee IIPOYHBIM H KXCCTKHM, HO IIPAKTHYCCKH HC
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BBIJICP’KUBACT IIEJIOYHBIX BO3JICHCTBUI; €r0 CTOMMOCTD BBIIIE [0 CPABHEHUIO C JIPYTUMHU
CTEKJIOBOJIOKHaMU. B AR-CTEKJIOBOJIOKHO  JJisi  NPEAOTBPAIICHHUS  HETaTUBHBIX
BO3JICCTBUM IIEJIOYHOM arpeccuM Ha KOHTaKTe C YCHJIMBAaeMOM KeJe300€TOHHOMN
KOHCTPYKIIMEN BBOAUTCS 3HAUUTEIBHOE KOJIUYECTBO [IUPKOHMUS.

ApaMuIHbIE€ BOJIOKHA IO XHUMHUYECKOW CTPYKTYpE AaHAJIOTUYHBI HEWIOHY. OTH
BOJIOKHA aHWU30TPOITHBI 10 CBOEH CTPYKTYpE W MO CPAaBHEHMIO C JPYTMMH UMEIOT Ooliee
BBICOKHE IMPOYHOCTh M MOAYJb YIOPYTrOCTH, B IOINEPEYHOM HampasiieHUU. Mx nuamerp
cocTaBiisier mnpuOau3uTeabHO 12 MKM. OHM Oojiee IIACTUYHBI TIpU  JCHCTBHH
pacCTATUBAIOIINX HArPy30K, HO MIPU CHKATUHM OCTAKOTCS YIPYTUMH BIUIOTH J0 Pa3pyLICHUS.
ApaMmuHbie BOJIOKHA 00JaJat0T XOpOIIEH BBIHOCIMBOCTBIO U JKECTKOCTHIO, a TaKXKe
HU3KUMU SJIEKTPO- U TEIUIOMPOBOIHOCTHIO.

YraepoaHbsle BOJIOKHA HM3TOTABIMBAIOTCA W3 PA3JIMYHBIX MCXOIHBIX MAaTEPHUAIIOB,
Ha3bIBAEMbIX MpPEKypcopaMu. MexaHMYeCKHE CBOMCTBA BOJIOKOH CHJIBHO 3aBUCSAT OT
mpeKypcopa W YCIOBUH KapOOHM3alMHM, T. €. OT CTENEeHH HACHIIICHUS HCXOIHOIO
Marepualia yYrJIeKUCIbIM Ta30M, TaK KaK OHM OIpPEAEisioOT CTEeNeHb Je()EKTHOCTH
obOpasyrormierocss Kpuctamia. OTH (aKTOPhl SBISIOTCS OMPEACIISIIONMHA U1 (PU3HKO-
MEXAHUYECKUX CBOMCTB M3rOTABIMBAEMBIX YIJIEPOIHBIX BOJIOKOH.

BriOop Tuna ¢uOpbl 1Sl UCMONB30BaHUS B CUCTEME YCHJICHUS CTPOUTEIBHBIX
KOHCTPYKITUH 3aBUCUT OT MHOTHX (PAKTOPOB: THUIIA YCUIMBAEMON KOHCTPYKIIUU U yCIOBUN
ee paloThl; O0XUJAEMOW HArpy3KH TOCJI€ YCUJICHHUS, BHUJA W CTENEHU BO3JICUCTBUSA
arpeCCUBHBIX BHEITHUX (pakTopoB. DH3HMKO-MEXaHUYECKHE CBOMCTBA KOMITO3MIIMOHHBIX
MATEPUAJIOB OMNPEACISAIOTCA THUIIOM H KOJHUYECTBOM IPUMEHSAEMBIX BOJIOKOH, HX
OpUEHTaIMel M paclpeiesieHueM B MONEPEYHOM CEUEHHMM JICHTHI, a Takke O0O0bEeMHBIM
COOTHOIIIEHUEM BOJIOKOH UM OTBEPXKAAIONIET0 MOJIMMEPA B KOMIIO3UTE. THUIHAYHBIE
MEXaHUYECKHUE CBOMCTBA MPUMEHSEMBIX B CTPOUTENILCTBE BOJIOKOH KOMITO3UIIMOHHBIX

MaTepHuasoB NMPUBEJICHBI B Ta0I. 2.
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Ta6J'II/IHa 2 — TunnmuHbIe CBOMCTBA BOJIOKOH KOMIIO3UIIMOHHBIX MAaTCpHaloB

IIpounocts Ha Monynb Hedopmarust TTHOTHOCTS,
Tun Gudps pacTsHKEHHE, YIPYTOCTH, YIIMHEHHUS], VA
MIla I'TIA %
YraeponHsie BOJOKHA* 4300 - 5100 230 280 16-173 175
YraepoHbie BOJOKHA*
2740 - 5490 294 — 329 0,7-1,9 1,78—-1,81
VYraepoHbIe BOJTOKHA* *
2600 - 4020 390 760 04-08 1,85 1,90
ApamuiHbIE BOJIOKHA™ ** 3200 - 3600 124 -130 2,4 1,44
CTeKIJIOBOJIOKHA 2400 — 3500 70-85 3,5-4,7 2,6
* Ha monuakpHHATPUIOBOH MaTpHIIE.
** Ha maTpwuiie 13 SITOKCHIHONW CMOJIEI.
**% ApamMuJ MOXKET UMETh TY )K€ MPOYHOCTh C MEHBIIMM MOJYJIEM YIPYTOCTH.

B oraenpHBIX choyyasx OpU HAYYHOM CONPOBOKIEHUM pPAaOOT 1O PEMOHTY
(ycuneHnwuto) &KeJe300€TOHHBIX KOHCTPYKIUHI JIOITYCKaeTCsl HCII0JIb30BATh
KOMITIO3UIIMOHHBIE MaTepuaibl Ha OCHOBE APYTUX TUIIOB BOJIOKOH: OOPHBIX, 0a3aJIbTOBBIX,
KepaMUYECKHX.

Ponp mommmepa cBoauMTCs K Iepefadye JEUCTBYIOIIMX HANPSIKEHUH MEXKIY
BOJIOKHaMU M MX 3allUTe€ OT BHEIUHUX BozaeicTBuil. [lonumepsl uis OMOHOJIMYUBAHUS
BOJIOKOH (M3rOTOBJIGHHSI MATPHIIBI) MOTYT OBITH Pa3IUYHOTO THIA, HO 4Yalle BCETO
NPUMEHSIOTCSI TEPMOOTBEPXKACHHbIE MonuMephl. OTBepkaaromias MaTpuua (MoauMep)
OTIpE/IeNsIeT HEKOTOpPhIe MEXaHWYeCKHe CBOMCTBAa KOMITO3WUIIMOHHBIX MAaTepuaioB —
MPOYHOCTh ¥ MOJAYJIb YIPYTOCTH B MOTIEPEYHOM HAMpPaBICHUH, COTPOTHBIICHUE CIIBUTY U
XapakTep MOBEJCHHUS Marepuaia nmpu cxaTuu. [Jis OTBEp»KACHHsI BOJOKOH Yallle BCETO
HCTIONIB3YIOTCSl STIOKCUIHBIC, MONMA(GUPHBIE, TOTMAMUAHbIE U (EHOIbHBIE COCTaBbl. Bce

OHH 06J'IaI[aIOT xopomeﬁ COMMPOTHUBEKAICMOCTBIO PA3JIMYHBIM XHMMHYCCKHUM BOSI[GﬁCTBHHM.
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ONOKCUAHBIE COCTaBbl  O0JAAAOT  JYYIIMMHM MEXaHWMYECKMMH CBOMCTBaMHM, a
MOJIMAMUHBIE COCTaBbI 00JIee ACIIEBHI.

Ba)XxHBIM KauecTBOM KOMIIO3MIIMOHHBIX MAaTe€pUajioB, MMEIOIIMM CYLIECTBEHHOE
3HaYeHHUE TPU BHIOOPE CHUCTEMBI YCUJICHUS KEJIe300€TOHHOM KOHCTPYKIIMH, SBISETCA UX
yrnpyroe nedopMupoBaHHe, BIUIOTh A0 paspyuieHus. Ha puc. 2 mpuBeaeHa TUNUYHAs
auarpamMma  1eOpMUPOBAHUS JUIA  Pa3IMYHBIX KOMIIO3MLIIMOHHBIX MAaTepUaoB U
apmatypHoil crtanmu. Kak BugHo u3 mnpuBoauMmbix rpaduxoB, KM® He ob6namaroT
IUTACTUYECKMMU CBOMCTBAMU CTaJlM U UX pa3pylLIeHUE HOCUT XPYIIKMM Xapakrep. B cuny
ATOr0 MpPH MPOEKTUPOBAHUHU YCHIICHHUS JKEJIE€300€TOHHBIX 3JIEMEHTOB KOMIO3UIMOHHBIMU
MarepuasamMi HEoOXOJMMO HAKIAJbIBaTh OIPAHWYEHUS Ha BEJIWYMHY YIPYTHUX

nedopMmanuii 6eToHa U cTaiy, padoTaronux coBMecTHO ¢ KMO®.
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Pucynoxk 2 — Jluarpamma «HamnpspkeHue — gedopManusiy s pa3iudHbix TunoB KM® u

apMaTypHOU CTaau

KoMno3unnoHHbIE MaTepuasbl SBISIIOTCS MAaTEpPUAIAMU C PE3KO BBIPAKECHHBIMU
AHU3O0TPOIHBIMU CBOMCTBaMU. WX MPOYHOCTHBIE U JAePOPMALMOHHBIE XapPaKTEPUCTUKU
3aBHCST OT HAIpPAaBJICHUS PACMOJIOXKEHHUS BOJIOKOH. B Tabn. 3. mpuBeneHbl OTHOLICHUS

OCHOBHBIX q)HBHKO-MeXaHH‘ICCKI/IX XapaKTCPHUCTUK KOMITIO3UIIMOHHBIX MAaTCPpHUAJIOB IIPHU UX
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UCIIBITAHUAX BJIOJIb PACIIOJIOKEHHSI BOJIOKOH (MHACKC 1) M B MOMEPEUYHOM HAINpaBIICHUH
(wHIEKC 2).

Ta6J'II/IHa 3- AHI/IBOTpOHHBIe CBOMCTBA KOMITO3NIINMOHHBIX MATCPHUAJIOB

E1/E2 E]_/G]_2 Grl/ Or2 (11/0(2
BopocunukarHoe 4,42 8,76 17,7 0,13
CTEKJIO/DMOKCHT
Bop/3nokcun 9,27 37,40 24,6 0,20
Yriaepoa/amnokcu 13,60 19,10 41,4 —0,07
ApaMu1/310KCHT 15,30 27,80 26,0 007
Ei — momyns (mpomonbHoi) ympyroctu (Monyns lOnra); Gj — Momynb ciBura; o, — paspyliaromniee

HAIPsAXKCHUC, O — KOS(I)(bI/ILII/IeHT TEMIICPATYPHOI'O paCIMPCHU.

[Ipy mnpucoenVHEHHMM KOMIO3MIMOHHOIO MaTepuaiza K KeJIe300€TOHHON
KOHCTPYKUMHU [UIsl TIOBBIIMICHHUS HECYHIEH CIOCOOHOCTHM CEYEHUs DJJIEMEHTa €ro
HEO0OXO0MMO pacrosiaraTh TaKUM 00pa3oM, 4TOObI HAIIPaBJICHUE PACIIONOKEHUS BOJIOKOH
COBIAJAJIO C HAIIPaBJICHUEM JCHCTBUSA BHYTPEHHUX YCUIIMUA B KOHCTPYKIIMH, MOJIeKAIIEH
YCWICHHIO. B IIPOTHBHOM cilydae €ro XapakTepUCTHUKH 3HAYUTEIBHO CHMIKAIOTCS U HE
MOTYT OBITh MCIOJIB30BaHbI B MOJIHOM Mepe. Ha puc. 3. mpuBeneHsl rpagku M3MEHEHUS
MOAYJISl YIIPYTOCTH KOMITO3UTA MPU OTKJIOHEHUHU HAIMPABIIEHUS PACIIOJIOKEHHS BOJIOKOH OT
HaIpPaBJICHUS ACUCTBUS INIABHOIO HOPMAJIbHOTO HaNpsKEeHUs Ha yroi 0.
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Pucynok 3 — I'paduku 3aBUCUMOCTH MOJTYJISI YIIPYTOCTH KOMITO3UTA

B 3aBUCUMOCTH OT yrJ1a 0
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[loBeneHne KOMIO3ULIMOHHBIX MaTEpPUANOB IMOJ HArpy3Kou ONpeAeNsieTcCs
MUKPOMEXaHUYECKUMH TpoleccaMu AeQOPMUPOBAHUS U pa3pyLICHUs, 3aBUCIIIUMU OT
IMaMeTpa BOJIOKHA, €r0 paclpeleNIieHHs] B MATPUILIE U MAPAJUIENIbHOCTH BOJIOKOH, MECTHBIX
nepeKkToB Marepuasa U OOBEMHOTO0 COOTHOIIEHHUS BOJOKOH W monumepa. Pusnko-
MEXaHMYECKNE CBOMCTBA KOMIIO3UIIMOHHOTO MAaTEpHUANIa ONPEACIISIIOTCS CBOMCTBAMM €TO0
COCTABJISIIOUIMX (BOJIOKOH M TMOJUMEPA) U UX OOBEMHBIM COOTHOIICHHEM B KOMITIO3HUTE.
Moaynb ynpyrocTd KOMIO3UIIMOHHOTO Marepuaia E. u ero npoyHocTs Ha pacTsikeHue R,
ONpeaeNsoTcs 1Mo hopMynam:

E.=E,V, +E.V, , (5)

R =RV +R\V, , (6)
rae E;, R, Vi — COOTBETCTBEHHO MOJyJIb YIPYrOCTHU, MPOYHOCTh HA PACTSDKCHUE U
00bEMHOE COOTHOIIICHHE B KOMIIO3UTE BOJOKOH (apaMHIHBIX, VYIJIEPOAHBIX WIH
CTEKJIOBOJIOKOH); En, Ry, Vi — TO ke camoe mis oTBepxkaaroiero noiumepa. [Ipu stom
Vi+ V= 1

B ciyuae npenBapuTebHO M3TOTOBJIEHHBIX MOJIOC KOMIIO3UIIMOHHOTO MaTtepuala
HMX CBOMCTBa 3aBUCAT OT ILIONIAAY IONEPEUYHOTO CEUCHMs, MPUHUMAEMON TMPU pacyeTe.
[Ipy M3roTOBICHUH KOMIIO3UIIMOHHBIX MATEPHAJIOB HAa MeCTe (XOJICThI, YTalUIUBa€MbIe B
KJIel-MaTpully) KoHeuHas tonmmHa KM® wu coaepkaHwe BOJIOKOH N0 IUIOLIAAM
MaTepuasa IBIsSIOTCA IEPEMEHHBIMU BEJIMYMHAMYU U U3MEHSIOTCA B IITUPOKUX Mpeaeiax.

B cuny Toro, 4To Moyib yIPYrocTd U MPOYHOCTh BOJIOKOH HAMHOT'O MPEBBIIIAIOT
MOJIyJIb YIPYTOCTH M MPOYHOCTH OTBEPIKIAIOIIETO IMOJHMMEpPa, MEXaHUUYECKHE CBOWMCTBA
KOMITO3UIIMOHHOTO Marepuajia ONpeAesioTCsl CBOWCTBAMM BOJOKOH U IUIOLIAJIbIO
MONEPEYHOT0 CEYEHUs HE BCEro Marepualia, a TOJbKO IUIONIAJAbI0 CEUECHHS OJHUX
BOJIOKOH. Ecim CBOMCTBa KOMIO3WUIIMOHHOTO MaTepHayia OOYCIOBJEHBI €ro ILIOIIAIbI0
MONEPEYHOr0 CEYEHHUs, BKIIIOYAsi BOJIOKHA U MOJUMEpP, TO MO CPABHEHUIO CO CBOWCTBAMU
CaMHUX BOJIOKOH MOAYJb YIOPYrOCTH W MPOYHOCTh BCEro Marepuayia OyAyT MEHBIIIE.
MexaHnueckue CBOMCTBa KOMIO3UIIMOHHOTO MaTepHUalia He U3MEHSTCA U3-3a YBEIUUYCHUS
TJIOIIAIM €T0 TMOMEPEUYHOr0 CEUCHHS M0 CPABHEHHUIO C CEUCHHMEM BXOJSIIMX B €r0 COCTaB

BOJIOKOH. CymeCTByeT CTpOroc COOTBCTCTBUC MCKIAY KOJIUYCCTBOM BOJOKOH B
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KOMIIOBUIIUOHHOM MaTrepuaji€c U €ro MCEXaHHM4YCCKHMH CBOMCTBAMHU. ITO IIOJIOKCHHE

oTpakeHo B Ta011.5.3 1 Ha puc. 4.

Tabmuma 4 — 3aBUCUMOCTh (PU3UKO-MEXAHWYECKUX CBOMCTB KOMITO3UIITMOHHOTO

MaTrcpHraja OT MPOUCHTHOI'O COACPIKaHNA BOJIOKOH

DuU3NKO-MEXaHHMUYECKUE CBOMCTBA BXOASIIUX B KOMIIO3UIIMOHHBIN MaTepua
xoMmmnoHeHToB: Ff =220 I'Tla, Ry = 4000 MIIA, E,= 3 I'lla, R,= 80 Mna

IInomans MONEepeYHOT O

CEYEHHS, MM CgoiictBa KM® Pazpymaromas
Harpy3ska
As Am Ac Vi, E,, Rs, [IpenenpHast kH %

% Mrma MII nedopmarust, %

70 0 70 100 | 220000 | 4000 1,818 280,0 100
70 30 100 70 | 154900 | 2844 1,823 282,4 100,9
70 70 140 50 | 111500 | 2040 1,830 285,6 102,0

* TIpu ucnonbp30BaHUM JeHTH IupruHON 100 MM ee TOJIIMHA COCTABUT COOTBETCTBEHHO
0,7vm; 1,0 MM 11 1,4 MM
b b bl

Mampuya

Er max Em, max

Pucynok 4 — TunuuHas nuarpaMma «HarpsbkeHue — aedopmaius Jisl BOJIOKOH,

MaTpuibl U KOMIIOBUITUOHHOI'O MaTepuraia
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N3 T1abn. 5.3 cnegyer, 4YTO NpU MOCTOSSHHOM KOJIMYECTBE BOJOKHA B
KOMIIO3UIIMOHHOM MaTepuaje paspyllamollas Harpy3ka U TMpeneibHas Aeopmarius
Pa3JIMYarOTCs BCETO Ha HECKOJIBKO MPOLICHTOB M3-3a BO3pPACTaHUs IUIOMIAJAH MONEPEYHOTO
CEUCHHUs OTBEP)KIAIOUIET0 MOJUMEpa. ITO 0OCTOSATENHCTBO OCOOEHHO Ba)KHO YUHUTHIBATH
IIPU NPOEKTUPOBAHUU YCWICHHS] KOMIO3ULIMOHHBIMH MaTeprajaMy HEMOCPEICTBEHHO Ha
MecTe TpOM3BOJCTBa paboT («in Situy). Ilpum pacdere mapamMeTpoB yCHUJICHHS
MPUHUMAIOTCS. BO BHHUMAHHME TOJIBKO IUIOIIAJb MOMNEPEYHOrO0 CEHYEHHS] U MEXAaHUYECKHE
CBOICTBA BOJIOKOH, 4 HE BCEW CUCTEMBI B LIEJIOM.

[Tpu mpoeKkTUpOBaHNN HEOOXOIUMO YUUTHIBATh U LEIBIN PSAA APYTUX (DU3HUECKUX
CBOMCTB, OKa3bIBAIOIIMX B JAJIbHEHIIEM BIMSIHUE HAa 3KCIUTyaTall0 OTPEMOHTHPOBAHHOTO
COOPY)KEHHS: CTOMKOCTh K XHMHUYECKHMM BO3JCHCTBHSIM U YAAPHBIM Harpys3Kam,
JUITUTENIbHAas TPOYHOCTh, Ae(OPMHPOBAHUE MPHU CHKATHH, TEMIEpPATypHbIE BO3JEHCTBHS,
OTHECTOMKOCTh M 3JIEKTPOIPOBOJUMOCTb, COOTBETCTBHE CAHUTAPHO-TUTMEHUYECKUM

TpeOOBaHUSIM.

CTOHKOCTH K XMMHUYECKHM BO3AeHCTBUSAM. YTJIECPOJIHBIC U apaMUIHBIE BOJIOKHA
XOpOUIO CONPOTHUBJISIOTCS. MHOTUM XUMHUYECKUM BO3JEHUCTBHUSIM: IIEJIOYAM, KHCIOTaM,
xjopuaaM, cyibdaraM, HUTpaTaM U Ap. MHOTHE THUIBI CTEKJIOBOJIOKOH IOJBEPHKEHbI
menounor kopposuu (npu pH Oonee 11), HO Mano MoANarOTCA BO3JAEHCTBUIO COJICH.
Apamug, 1O  CpaBHEHHI0O C  JIpyTUMHA  BOJIOKHaMu  oOnamaer  Oouibliien
BOJIOITPOHUIIAEMOCTBIO. bosbIias KOHIIEHTpalKs COoJied MOXET MPUBECTH K U3MEHEHUIO
KPUCTAJUIMYECKOUN PELIETKU y BCEX TUIIOB BOJIOKOH.

JIeKTPONPOBOAUMOCTb. ApamuHbie u CTEKJIOBOJIOKHA SBJISIIOTCS
JUAJIEKTPUKAMUA U MOTYT OBITh MCIOJB30BaHbI JJIs 3aIUThI JIMHUM SJIEKTporiepesadyu u
VH)XEHEPHBIX KOMMYHUKAMK. YTJIEPOJHBIE BOJIOKHA TPOBOJAT JIEKTPUUECKUN TOK, HO U
OHU MOTYT OBITh WCIOJB30BAHBI JJIsl YCUJICHUSI CTPOUTENBHBIX KOHCTPYKIIHMM, UMEIOIINX
KOCBEHHO€  OTHONIEHWE K  JICUCTBUIO  JJIEKTPUYECKOr0  TOKa  (Hampumep,
KEJIE3HOIOPOIKHBIE MOCTHI C AJIEKTPOBO3HBIM TpaHCTIOPTOM). OHU JTOHKHBI OBITH XOPOIIIO
M30JIMPOBAHbBI OT CTAILHOM apMaTyphl, SBJISIIOIICHCS TPOBOJHUKOM JICKTPUUECKOTO TOKA.
Ota 3amura HEoOXOJMMa TOJIBKO TMPU HAHECEHWH XOJICTOB Ha OCHOBE YIJIEPOJIHOTO

BOJIOKHA «I10 MECTY>» OT TOKOITPOBOJAIINX 3JICMCHTOB.
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HMedopmupoBanue npu c:kaTuu. VcnblTaHus KOMIIO3UIIMOHHBIX MaTepUasoB,
WCIIOJIB3YEMBIX JUISl BOCCTAHOBIICHHUS W YCUJICHUS IKEI€300€TOHHBIX KOHCTPYKIIUMA,
MOKa3alid, YTO MPOYHOCTh HA CKAaTUE€ MEHbIIE MNPOYHOCTH Ha pacTskeHue. llpu
MPOJIOJIBHOM CXKaTHUW Pa3pylieHne KOMIIO3UTa MOXET MPOUCXOIUTH OT AedopManuid
MOTIEPEYHOTO PACTSHKEHUS, MUKPOU3THOA BOJIOKOH B TIOTIEPEYHOM HAIPABICHUU WA OT
cpe3a. Bua paspymieHust 3aBUCHT OT THIA BOJIOKOH, UX OOBEMHOIO KOJIMYECTBA B
KOMIIO3UTE€ M THUIIa OTBEPXKIAIOUIEro MoJMMepa. B cpeaHeM MNpPOYHOCTh Ha CHKaTUE
COCTaBJIICT OT MPOYHOCTU Ha pacTspkeHue 11 KMOY — 78%, nias KMOC — 55% u nis
KM®A — 20%. BBuay He3HAUUTEIHHOTO KOJIMYECTBA UCCIIEIOBAHUI B HACTOsAIIEE BpeMs
MPUMEHAITh KOMIIO3UIIMOHHBIE MaTepuaabl B  CXKATOM 30HE KOHCTPYKIHUH HE
PEKOMEHYyeTCsl, TaK KaK OTCYTCTBYIOT T'apaHTUU HAJIEKHOCTH PAOOTHI TAKOTO YCUJICHHOTO
&KeJe300€TOHHOrO 3JIEMEHTA.

ConporuBjieHHe yIapHbIM Harpy3kam. [loBeneHHe BOJIOKOH BO BpeMs
MPUJIOKEHUS YIAPHON HArpy3KHU OIPENENseTCs MOTyYeHHOM UMM SHEPrUe MpHU yIpyrom
nedopmupoBanuu. BosiokHa, coueTaroIIe BHICOKYIO MPOYHOCTh Ha pacTsbkeHue (0osee
3500 MIla) u 3HauMTenbHOE OTHOCUTENIBHOE YIMHEHHE (Oonee 2%), SBISIOTCA
OJIarONpUSATHBIM MaTEpHUAJIOM JJi BOCHPUATUS YIAApHOW HArpy3kud. OTUM TpeOOBaHUSIM
OTBEYAIOT MHOTHE TUIIhI APAMUIHBIX U CTEKJIOBOJIOKOH.

TemneparypHoe Bo3acHcTBUE. BennunHa TemMnepaTtypHOro BO3JCUCTBHS 3aBUCHUT
OoT KO3(p(UUMUEHTOB JUHEHHON  TemmepaTypHOl  ae@opMalMu  COCTaBIIAIOIIMX
KOHCTPYKIMIO MaTepuanoB. Jlas Getoma oHa cocraBmser 1-10° °C'. Koadurment
JUHEHHON TemneparypHol neopManuu [js CTEKJIOBOJIOKOH OJM30K K OETOHYy, Yy
MoJIUMEpa OH MPUMEPHO B S5 pa3 Oouibllle, a JJS YIJIEPOAHBIX BOJOKOH €ro 3HauyeHUe
O0m3Ko K Hymro. MccaeqoBanus mnokasainy, 4TO TeMIIEPaTypPHBIMH BO3JAEHCTBUSIMU MOXKHO
npeHeOpeds B quarna3oHe temmeparyp ot —28 °C mo + 28 °C.

Bo3aeiictBue orusi. CTEKIOBOJIOKHA COXPAHAKOT CBOIO MPOYHOCTh BIUIOTH JO
touku MiaBieHus (6onee 1000 °C), Torma kak yrjiepoJHbIE BOJIOKHA OKHUCISIOTCA Ha
BO3AyXe mpu Temmeparype okono 275 °C. ApaMmuaHble BOJOKHa HE MOTYT
ncnoJib3oBaThes npu temmneparype cBoime 200 °C. Ilpu 3ToOM H3-3a YMEHBIICHUS CHII,

nepeaarommuxcsa MCXK1y BOJIOKHAMU OTBCPIKAAIOIINUM ITOJIMMCPOM, YXYyAIIACTCA pa60Ta Ha
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pacTsDKEHUE BCEro KOMIIO3UIMOHHOTO MaTepuaia. Bee TUIIBI BOOKOH HE MOAEPKUBAOT
ropeHre. B KOMIO3WIMOHHBIX MaTepHajaX TMpH TOXKape ONpeaeSIIoIUM OyaeT
[IOBEJICHUE OTBEPKAAIOIIETO MOJIMMEPA, IPU BO3TOPAHUU KOTOPOTO MOTYT BBIIEIATHCS
TOKCHYHBIE BEIIECTBA.

Peonornueckue cBoiictBa. Bce KOMIO3ZMIMOHHBIE MATEPUAIBI B TOM WJIH HWHOU
CTENEeHHU 00Ja/laloT MOJ3Y4YECThIO, TO €CTh CO BPEMEHEM HMX IPOYHOCTh HAa PACTSKEHUE
cHmwkaercs. I[lpm sTomM Bpemsi perapialdd 3aBHCHUT OT HEOJAronpUsTHBIX BHEIIHHX
BO3JECMCTBUI — BBICOKOM WJIM HU3KOW TEMIEpPaTyphl, YJIbTpaduoJETOBOIO OOJIydYEHUS,
IIEJIOYHOTO BO3ACHCTBUSA, LMKIOB «3aMOPAKMBAaHUE — OTTaWBaHue». JlnutenbHas
MPOYHOCTh  KOMIIO3MIIMOHHBIX MAaTEpPUAIIOB MpPU IMPOEKTUPOBAHUU  YUHUTHIBAECTCA
COOTBETCTBYIOIIMMHU NOHWKAIOUUMH KO3 PHULIMEeHTaMu.

be3zonacHocTh U canuTapus. Bce TUIBI BOJIOKOH HE MPEACTABIISIIOT OMACHOCTH
JUISL  3I0pPOBbSl B YCJIOBHMSX HOPMAJIBHOM 3Kcruryatauuu. IIpm HenocpeacTBEeHHOM
BBINIOJTHEHUHM PA0OT MO YCWJIEHUIO OTHENbHbIE 4YacTH (UOPBI MOTYT MPUBECTH K
pa3IpaXEeHUIO KOXKH, TJ1a3 U CIU3HUCTBIX 000J04YeK. [103TOMYy npu BBINMOIHEHUH PadOT C
HUMH HEOOXOJIMMO I0JIb30BaThCsl MHANBUAYAIBHBIMU CPEACTBAMU 3alllUThl. ApaMU/IHbIE,
VTJIEPOJIHbIE M CTEKJIOBOJIOKHA SIBJIAIOTCS MHEPTHBIMH MAaTepuajaMu, HE COJAEp KalllUMU
TOKCHYECKHX BellecTB. OHM HE COJEpKAT BPEIHBIX MPUMECEH, CIIOCOOHBIX 3arps3HATH
BO3/lyX WJIM IIPOHMKATh B II0YBY IPU HX NPUMEHEHMHM Ul YCWICHHS IOA3EMHBIX
COOPYKECHUH.

Cucrema ycwieHHUs] KOHCTPYKLIHMI KOMIIO3ULMOHHBIMA MaTe€pHalaMH COCTOUT W3
JBYX BA)KHBIX COCTAaBJISIOIIUX — COOCTBEHHO KOMIIO3MIIMOHHOTO MaTepuajna W aJre3uBa
WM  Kieswmero coctaBa. OCHOBHBIM Ha3Ha4eHHEM aAre3uBa IMOMUMO COOCTBEHHO
IIPUKJICUBAHUS SIBIISIETCS BOCHPUATHE CIBUIOBBIX W OTPBIBAIOIIMX YCHIUH MEXIY
COEIMHSIEMBbIMH TMOBEPXHOCTSIMHU. J[JI1 MpUKIEUBaHUS KOMIIO3UIIMOHHOTO Marepuana K
OETOHHOW TOBEPXHOCTH Yallle BCEro HCHOJIb3YIOTCS SIMOKCHUAHBIE JIBYXKOMIIOHEHTHBIE
KJIESIINE COCTaBbl, CIOCOOHBIE CXBAaThIBAaThCS MpPH  TOJIOKHUTEIBHOM TeMIepaType
OKpYXarollel cpebl. XapaKTepUCTUKU aJre3MBOB Ha 3MOKCHIHOM OCHOBE MPUBEACHBI B

tabun. 5.
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Ta6J'II/ILIa 5 — ®usuKo-MexaHHYECKUE XapaKTCPUCTHUKH ITPUMCHACMBIX aJAI'C3UBOB

Xapaxkrepuctuku npu 20°C Ennnmua Bennunna
U3MEPCHUSI
ITnoTHOCTE r/em® 1,1-17
Moaynb ynpyroctu I'Tla 05-20
Monynb ciaBura I'Tla 0,2-0,8
IIpoyHOCTh Ha pacTsHKECHUE MIla 9-30
ITpouHOCTH HA CIBUT Mlla 10-30
[IpouHoCTh Ha CKaTHE Mlla 55-110
[penenpHas aedopmarius % 05-5
Koaddutment remnepatypHoro 10%7°C 25_ 100
Pacmmpenus
Temmnepatypa CTeKIIOBaHHUS °C 45-80
Koaddunmenr [lyaccona - 0,3-04

B Hebomb1oM 00beMe IPUMEHSIOTCS aAre3uBbl U Ha Apyroil ocHoBe. OHAKO UM
MPUCYII LEIbIN PsIT HEAOCTATKOB, ONPaHUYMBAIOIIMX 001aCTh IPUMEHEHHUS:

® a/ire3uBbl Ha OCHOBE MOJIMACTEpPA MMEIOT OOJIbIIME YyCaJouHble nedopManuu u
BBICOKMIM KOA(p(GUIMEHT TemmepaTypHOro pacumupenus. OHM HOJBEP>KEHbI LIEIIOYHOM
arpeccuu U ObICTPO 3aTBEP/IEBALOT;

® a/ire3uBbl HA OCHOBE BHHMJIOBBIX MOJUI(PUPOB UMEIOT OOJBIINE YyCAaJTO0UYHbIC
aepopMaM M B YCJIOBHUSX IOBBIIIEHHOM BIA)XHOCTHU HE MOTYT OO0ECHEeunuTh
KA4€CTBEHHOIO CLEIICHUS COEANHIEMBIX TIOBEPXHOCTEN;

® [10JINYPETAHOBBIE AJIr€3UBBI UMEIOT TE K€ HEJOCTATKH, YTO U MOIUI(PUPHBIE, U C
TPYJIOM 00€CIIEYUBAIOT HEOOXOUMOE CLIETNIEHUE MEKY TOBEPXHOCTAMH.

Bb160p THA 3MTOKCHAHOTO aare3uBa 3aBUCUT OT OCOOCHHOCTEH ero NpUMEHEHUs U
ompenensieTcss UeiabiM  pAnoM  (akTopoB  (TeMIEpaTypHO-BIAKHOCTHBIM — peKUM
OKpY>KaloIllel Cpelibl U CKICUBAEMBIX MOBEPXHOCTEN U TpeOyemasi CKOPOCTh TBEPJCHUS).
AJIre3uBbl AOJDKHBI BBIAEPKUBATh TemnepaTypy A0 +50 °C BO BpeMs dKCIUIyaTallMu U
uMeTh Temnepatypy crekinoBanusi or +50 °C nmo +65 °C. B HEKOTOpBIX chydasix,
HaIlpuMep NpH YCWIEHHH BEPXHHUX 3JIEMEHTOB MOCTOBBIX KOHCTPYKLHW, HAXOMISIIHUXCS
MO/ TPSAMBIM BO3JCHCTBHEM COJHEYHBIX JIydel, TemIeparypa CTEKJIOBAaHMS aJre3uBa
JOJKHA OBITh 3HAUMTENIBHO BhIIIE. BOIBITMHCTBO MPUMEHSEMBIX aIr€3UBOB UCIIOJIb3YETCS
JUISL COEIUHEHUS CYXHUX TOBEPXHOCTEM.

B mpouecce TBepieHUsS B aAre3uBEe MPOUCXOASIT XUMHUYECKHE IPOIECCHI, PE3KO

samemsronmecs npu Temmneparype meHee +10 °C. [loatomy B OOJNBIIMHCTBE CITy4aeB BO
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BpeMsi MPOU3BOJICTBA pabdOT MO YCUJICHUIO OKpYXarolllas TemIeparypa JO0HKHA ObITh

csoimie 10 °C.

6.3 HopmaTuBHbIE 1 pacyeTHbIe XaPAKTEPUCTHKH KOMIIO3UIIMOHHBIX

MaTepuajoB

HNcxXoaHbIMU JAHHBIMM TSI ONPEAEIIEHNUS HOPMATHUBHBIX M PACUYETHBIX 3HAYEHUU
CWJIOBBIX U J1Ie(POPMAIMOHHBIX XaPAKTEPUCTUK KOMIO3UIIMOHHBIX MATEPHUATIOB SIBIISIIOTCS
cepTUPUIIUPOBAHHbBIC 3HAYECHUS ATUX XapaKTEPUCTUK, MPEACTABIIIEMbIC
ITPOU3BOIUTEISIMHU. B oOs3arenpbHOM — mopsaake  (puUpMaMU—TIPOU3BOAUTEISIMU
MPEJICTABISAIOTCS  CIEAYIOLIUE  XAPAKTEPUCTUKU  KOMIIO3UIMOHHBIX  MaTepHUalloB,
HE0OXOAMMBIE JUIsl MPOEKTUPOBAHUS U PacUETa YCUIIMBAEMBIX KOHCTPYKIUH:

R — conpoTuBieHne KOMIO3MLIMOHHOr0 MaTepuaia pactsbkenuto, Mlla;

E — Moaynb yripyroctu komMno3uimoHHoro matepuana, Mlla v ['Tla;

&¢ — MIPENENBbHO JI0MyCTUMbIE JehopMaliii KOMIO3UIIMOHHOTO MaTeprana;

tc. — TOJIIIMHA KOMIIO3UIIMOHHOTO MaTepuana (i1 XOJICTOB — pacyeTHasi), MM;

b, — mMpuHa MOJOCKH! WK JICHTHI KOMIIO3UIIMOHHOTO MaTepraa, MM,

Y. — INIOTHOCTH KOMITO3HIIHOHHOTO MaTepHana, r/cm’;

Vep — BEC €IMHMIIBI TUIOILAAU X0JICTOBOr0 KM miu Bec TONBKO BOJIOKOH, /M-

JIONMOJIHUTENBHO MPOU3ZBOJMUTENN MOTYT JaBaThb PEKOMEHAAUMU IO YCIOBUSIM
IIPUMEHEHUS MTOCTABIIEMBIX UIMH KOMITO3ULIMOHHBIX MAaTEPUAJIOB U CBOU MPEJIOKEHUS 110
Ha3HA4YCHUIO KO3 (UIIMEHTOB HAJIEKHOCTHU 110 MaTEpHaIy.

HopmarvBHBIE 3HAUE€HUS CONPOTHUBIICHHUS PACTSIKEHHIO  KOMITO3MIIMOHHBIX

MarepuanoB Ry, u nedopmannu &, OMpeAETIIOTCS TIO CASAYIOIMINM 3aBUCUMOCTSIM:

Ren = Rcf)’cchZ; (7)
Een = EcfYc1)c2; (8)
rae  y.; — KOOPQULIUEHT, YYUTHIBAIONIMN CIEIUICHHE MEXIY KOMIIO3HIIMOHHEIM

MarepuaioM M OeroHoM. OH HakIaJbIBa€T OrPaHUYECHHUS] HA YPOBEHb HOPMabHBIX
aepopmaliii, pa3BUBAIOUIMXCA B KOMIIO3UIIMOHHOM Matepuaie. llpu ompeneneHHOM
ypoBHE nedopMalinii KOMIIO3UIIMOHHOTO MaTepHalia B HEM BO3HUKAIOT CHJIbI, KOTOpbIE HE

MOTYT OBITh BOCIPHUHSATHI O€TOHHOW MOBEPXHOCTHIO KOHCTPYKIMHM WM aare3uBoM. Mx
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BEIMYMHA OIPENEIACTCA KECTKOCThIO KOMIIO3MIIMOHHOTO MaTepHajla M YCIOBUSIMH
DKCIUTyaTallil  YCHUJIMBA€MOW  KOHCTPYKLUHMU. AMEpPUKAaHCKUH  HMHCTHUTYT OeToHa

PECKOMEHAYET OIIPCACIATH UX I10 CICAYIOIHM 3aBUCUMOCTSM.

1 nE_t
= 1-—2° <0,9 mpu nE_t_ <180000, 9
o= a1 sy |5 0:9 P REL (9)
=0 g9 mpu nEt, > 180000 (10)
EqNEL,

rae N — KOJMYECTBO CJIOEB KOMIIO3UIIMOHHOTO MATEpPHANA; €q = &gz — AehopManus
KOMIIO3UIIMOHHOIO MaTrepualia, HUCIoJIb3yeMasi IpU ompeiesieHuu Ko3dduuuenra y.; u
3aBHCSINAsl OT YCIOBHM SKCIUTyaTalluH; Yo — KO3(DPHUIMEHT, YyIUTHIBAIOIINN THUIT BOJIOKHA
B KOMIIO3ULIMOHHOM MAaTe€pHaJIe U YCIOBUS €ro dKCIUTyaTaluu. Ero BeIu4YuHbI IpUBEICHbI

B Ta0II. 6.

Tabnuua 6 — 3Hadyenust kKod3PphuUIMeHTa y, o

YcnoBus SKCIUTyaTaluu Tun Bonokna (¢pubpsr) 8 KM Koaddummenr y,,
Yraepon 0,95
BnyTtpu 31aHuii U coopyKeHUN Crekio 0,75
Apamun 0,85
VYrnepoxn 0,85
Ha oTtkpsiTOM BO3/1yX€E Crexiio 0,65
Apamun 0,75
B ycnoBusix arpeccMBHOM Yraepon 0,85
BHEIIHEN CpeJibl (XUMUYECKUE Crexro 0,50
3aBOJIbI) Apamun 0,70

Koadduumentsl ycnoBuit paboThl 3aBUCAT OT BHAA MpUiiaraeéMod HarpysKu,
JUTUTEIBHOM TMPOYHOCTH M BBIHOCIMBOCTH KOMIIO3WIIMOHHOTO MaTepuayia, a TaKxke

JOITOJIHUTCIBbHBIX YCJ'IOBI/II;'I CT'0 OKCILTyaTaluun:

N1 = | mpu pacyeTe KOHCTPYKIMU HA JEHCTBUE M3rubdaroniero MoMenra, 1, = 0,85
IpU pacyeTe Ha JeicTBue monepeuHoil cuiiel U M1 = 0,9 mpu oxBaThIBaroOIIeM YCHICHUU

KOJIOHH;
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N2 — KO3DPUIMEHT, YYUTHIBAIONIMI IJIUTENBHOCTh JEUCTBUSI HArpy3Kd U
IUKIUYHOCTh €€ MPUJIOKEHUS; MPHU UIUTEIBHOM MPHIOKEHUH Harpy3ku M, = 0,3 mns
MaTepHaJIOB HA OCHOBE CTEKJIOBOJIOKOH, M2 = 0,5 a1 MaTepraioB Ha OCHOBE apaMUJIHBIX

BOJIOKOH U 12 = 0,8 1151 MaTepuaaoB Ha OCHOBE YIJIEPOJAHBIX BOJIOKOH;
N2 = 0,5 a1 Bcex TUIIOB BOJIOKOH MPH [UKJINYECKOM MPUIIOKEHUH HATPY3KH;

N3 — KOB(b(I)I/IHI/IeHT, y‘II/ITI)IBaI-OHII/If/'I IMUKJIbI «3aMOPAXUBAHUC — OTTAUBAHHC) IIPHU
OKCINTyaTalluh KOHCTPYKIOHMH Ha OTKPBITOM BO3AYXC B YCJIOBHUAX 3HAKOIICPCMCHHBIX

temnepatyp; Nz = 0,9 nns namunaroB u 1z = 0,85 1715 X0JICTOB;

N4 — Kodpduiment, yuutbiBaomuii 100% BIaXHOCTh OKpYKAIOMIEH CpEIbI;

N4 = 0,70 myst mosmoc mamMmuHaTOB U M4 = 0,90 117151 XOJICTOBBIX MaTePHUAJIOB.

PacueTHpie 3HaueHHMs CONMPOTHUBICHMUS pacTskeHuto R, u  pedopmanuii
KOMITO3UIIMOHHBIX MATEPHANIOB &g, ONPEHCIAIOTCA JCICHHEM HOPMATHBHBIX 3HAYCHUH
ATUX XapaKTEPUCTUK Ha KOAPPHUIIMEHT HAZACI)KHOCTHU MO KOMIIO3UITMOHHOMY MaTE€pUATY Yom
C y4eToM K03 HUIIUEHTOB yCIOBUN PabOTHI 1

Yem= 1,1 71 MOJIOC 3aBOJCKOTO U3rOTOBJICHHUS ;
Yem = 1,1 — 1,2 U151 OTHOHANPABIIEHHBIX XOJICTOB U3 YIJIEPOJIa;
Yem = 1,2 — 1,4 1151 OTHOHAMPABIICHHBIX XOJICTOB U3 apaMU/Ia,;

Yem = 1,5 — 1,8 1151 IByHaAINpaBIE€HHBIX XOJCTOB U3 CTEKJIOBOJIOKHA.
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7 KOMHO3I/IIII/IOHHI)IG CUCTCMbI JId BHCIIHETO apMHUPOBAHUA

7.1 O01mue MoJI0KeHUSA

KOMITO3UIIMOHHBIE CUCTEMBI JUIsI BHEIIHETO ApPMHUPOBAHUS  ONPEIECISIOTCA
COBOKYITHOCTBIO MAaTEpUajoB (XOJICThI, JIAMUHATBI, CETKM W THUIIBI BOJOKOH B HUX)
TEXHOJOTM (CHCTEMBbl MAaTepuajoB 3aBOJACKOTO HW3rOTOBJICHUS IMPEIBAPUTEIBHO
MIPOMHUTAHHBIX CMOJIOM, CHCTEMBI MOKPOr0 CHoco0a YKIAIKH MO0 MECTy IpPOU3BOJCTBA
paboT, cucTeMbl, MOHTUPYEMBIE B M1a3aX U CUCTEMBI NPEABAPUTEIBLHOTO OTBEPKACHUS) U
pabOThl KOHCTPYKLMH (M3rHOAEMBIE U CIKATHIE).

Cucrembl TpeIBAPUTEIBLHON MPONUTKA (JIAMUHATBI) MOJBEPraroTCi MPOMUTKE
HENOCPEACTBEHHO Ha 3aBOJie (PUPMBI-IIPOU3BOAUTENS U MOCTABISIIOTCS B pysnoHax. Cmoina
MOKET MPOXOJUTh NPEIBAPUTEIbHYIO MNoiauMmepu3anuoo. CucreMa npeaBapuTEIbHON
IPONUTKU TPEACTaBIAeT COOOM TOHKHM JMCTOBOM Marepuan (oObrunHas Tommwuza 0,15
MM), DJJIACTUYHBIN M YMEPEHHO KJICHKUN, CO ChEMHOW /OTAEINSIONMICHCS/ TICHKOM
(cHIIMKOHOBOM Oymaroi u T.N.), HAHOCUMOM Ha MOBEPXHOCTH, YTOOBI IPEIOXPAHUTD CaMy
CUCTEMY OT BHEIIHETO 3arpsi3HEHMsl. JIaMMHATBI C MOMOLIBIO aAr€3UBOB MPUKIEHBAIOTCS
Ha 3apaHee MOATOTOBJIEHHYIO MOBEPXHOCTh YCUIIMBAEMOM KOHCTPYKIIUU.

CucreMbl MOKPOTo CHoco0a YKIaJIKH (XOJICTbI) M3TOTaBIMBAIOTCS W3 BOJOKOH,
UAYUIMX B OJHOM MM HECKOJIbKMX HaIlpaBJICHUAX, B ()OPME XOCTOB WJIM TKaHEH, U
MPOMUTHIBAIOTCS CMOJION Ha MECTE MPOU3BOJICTBA PAOOT MPU YCTAHOBKE HA KOHCTPYKLHUIO.

CucreMbl IpeIBapUTEIBHOTO OTBEPKICHNUS, TPOU3BOAUMBIE METOJOM MYJITPY3HH
WM TIOCIIONHOTO (hopMOBaHUS U MMEIOUIME pa3HOOOpa3Hbie (HOPMbI, HEMOCPEICTBEHHO
MPUKJIEUBAIOTCS K MOAJIEKAIIEMY YCHUICHHIO 3JIEMEHTY KOHCTPYKIIUH.

CucremMbl yCTaHOBKHM MOJOC JIAMMHATOB WJIM KPYIJIOW apMarypsl W3
KOMIIO3UIIMOHHBIX MAaTEPUAJIOB B CIICIIUAILHO TIOJATOTOBJICHHBIC IIEIH MU Na3kl (puc. 5).
Takum crmocoOOM MOXXHO YCHJIMBATh Kak HM3ruOaemble >Kele300€TOHHbIE KOHCTPYKIIHH
TUNA TIUT W 0ajJoK, TaKk M UEHTPaJbHO M BHELUEHTPEHHO CXKaThle 3JIEMEHTHI.
Hcnonb3oBaHue Mojioc B Ma3ax 3HAUYUTEIBHO YBEJIMYMBAET UX CLEIJIEHWE ¢ OETOHOM I10

CPaBHEHUIO C MPUKIEUBAHUEM K OETOHHON TTOBEPXHOCTH.
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PI/ICYHOK 5 — Ycunenne xene300€TOHHBIX KOJIOHH YCTaHOBKOﬁ KOMITIO3UIIMOHHOTI'O

Marcpurajia B I1a3ax

BuemiHee apmupoBaHue HM3rHOaeMbIX OalOYHBIX KOHCTPYKIIUH OCYIIECTBIISIETCS
MyTEM NPUKICUBAHUS Ha HUKHIOIO TOBEPXHOCTh pedpa YCUIMBAIOUIUX SJIEMEHTOB C
HaIPaBJICHUEM apMUPYIOIINX BOJIOKOH BAOJb OCH KOHCTPYKIMH, a TAKKE BEPTUKAIbHBIX,
7100 HAKJIIOHHBIX XOMYTOB B OMOPHOW 30HE C HANpaBJIECHUEM APMHUPYIOIIMX BOJOKOH
MEePIEHANKYIJISIPHO, JIMOO HAKIOHHO TPOAOIBLHON OCH KOHCTpyKmuu (puc. 6). Jlus
CO3/IaHus MPOJOIBHBIX YCUJIMBAIOIINX AJIEMEHTOB Ha HIDKHEHW MOBEPXHOCTH pedpa MOTYT
OBITh MCMOJIb30BAHBI JIAMUHATHI ¥ OJTHOHAIIPABIICHHBIC XOJICTHI, JJISI CO3/IaHUSI XOMYTOB —

OJHOHAIIPAaBJICHHBIC XOJICTHI.
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Pucynok 6 — CxeMa BHEIIHETr0 apMUPOBaHUS OAJIKU

BHemiHee apmupoBaHWE IUIMTHBIX KOHCTPYKIMH  OCYIIECTBIISIETCA  IyTEM
MPUKJICUBAHUSI HA HIDKHIOI T[OBEPXHOCTh IUIMT JJIEMEHTOB C  HalpaBJICHHUEM
apMUPYIOIIUX BOJOKOH BJIOJb OCH KOHCTPYKIIMU U TTOBEPX HUX — MOIMEPEUHBIX JIEMEHTOB
C HalpaBJIICHHEM AapMUPYIOUIMX BOJOKOH NEPHEHAUKYJISPHO MPOJIOIBHONH  OCHU
KOHCTpYKIUU (puc. 7). JInsg co3naHusi 2JIeMEHTOB BHEIIHETO apMUPOBAHUS MOTYT OBITh

HCII0JIBb30BAHbI JIAMUHATHI MJIM OAHOHAIIPABJICHHBIC XOJICTHI.
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TIOTICPEYHBIC MIPOAOJIBHBIC HAKJIIAAKU
HaKJIaaKu

TPOOIbHBIE
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MONEpEeYHbIe
HaKJIagKH

Pucynok 7 — CxeMa BHEIIHEr0 apMUPOBAHUS TUIUTHI

Ha puc. 8 mpuBeneHa cxemMa aHKEpOBKM KOHIIEBBIX YYaCTKOB IpU YCUJIEHUU
OJIHOIIPOJIETHOM Oalku Ha MIApHUPHBIX omopax. Oco0oe BHHMaHHUE CIENYEeT YIETUTh
YCUJICHUIO U aHKEPOBKE KOHCOJBHBIX IUIUT M Oanok (puc. 9), a Takxke Hepa3pe3HbIX
KOHCTPYKILIMM, KOT/Ja PaCTArMBAIOIINE YCUJIUS HA OIOpax JECUCTBYIOT HAa BEPXHEW I'PAHU
anementa (puc. 10). Ilpm stoM ropazmo OGonee >ddexTuBHON OyAeT KOHCTPYKITUS
ycuJieHus, pejcTaBieHHas Ha puc. 10, a, korja B OIOPHOM 4acTu 3j1€MEeHTa Pope3aeTcs
MIeJTh, Ky/1a 3aBOJIUTCS TI0JI0Ca KOMITO3UITMOHHOTO MaTepuana. Cxemy Ha puc. 10 6 MoxHO
PEKOMEHI0BaTh TOJIBKO B TOM CIIy4ae, €Clii M0 KaKUM-IH00 MpUYMHAM HEBO3MOXHO WM

3aTPpYAHCHO HUCIIOJIb30BAHUC JPYI'UX CXCM.
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Pucynoxk 9 — Ycumnenue n aHkepoBKa KOHCOJIBHBIX KOHCTPYKITHIMA
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Pucynox 10 — Ycunenne n aHkepoBKa Hepa3pe3HbIX 0ATOK

BHemHee  apMupoBaHHE  CKAThIX  KOHCTPYKIUNA  (KOJIOHHBI,

IPOCTEHKH)

OCYIIECTBIISIOTCS IyTEM YCTPOHWCTBA 000MM M3 XOJICTOB BOKPYT CEUCHHS dJIeMEHTOB. Jis

co3gaHusl O0OWM C HalpaBiICHUEM AapPMUPYIOUIMX BOJOKOH MEPHEHAUKYISIPHO OCU

YCWJIMBAEMON KOHCTPYKLIMM XOJICTHl YCTAaHABJIMBAKOTCSA II0 BCEU BBICOTE KOHCTPYKIMU

(puc. 11).
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KOJIOHHA 1-1

i%_t

OcHoBaHue

7
Pucynok 11 — Cxema BHEIIHEr0 apMUPOBAHUS KOJIOHHBI

B cnyuae Kpyriabix KOJOHH OOOWMBI M3 XOJICTOB CO3JAIOTCA IMyTEM  HX
MPUMEHEHUsI HEMPEPHIBHO MO0 BCEHW JJIMHE KOJIOHHBI (puc. 12, a), B BHUAE OTAEIbHBIX
oOpyuel, ycTpauBaeMbIX UYepe3 OmpeseicHHbIe MPOMeXyTKH (puc. 12, 0), uam myreMm

CIMPAIbHOM HAaBUBKH XOJICTOBOT'O KOMITO3UITMOHHOTO MaTepHuaia (puc. 12, B).

B

Pucynok 12 — OcHOBHBIE c1IOCOOBI YCUIIEHUSI KPYTIIBIX KOJIOHH

46



B ciydae ycuneHus: mpsSMOYTOJIBHBIX WM KBaJAPATHBIX KOJIOHH B 3aBUCUMOCTHU OT
TUTA TPUMEHSEMBIX XOJICTOB MX YTJbl JOJDKHBI OBITH CKPYTJIEHBI paguycamu 15-25 M.
VYcunenue BHEMIHUMU OOOWMaMM MPSAMOYTOJBHBIX KOJOHH MeHee 3(P(EeKTHUBHO, 4YeM
KPYTJIbIX, TaK KaK KOHIICHTpAIUs HANpPsOKEHUM JIOKATM3YeTCsl B yriaX KOHCTPYKIMH H
OCHOBHAs TOJIIKMHA O0OJIOYKH JOJKHA OBITh MEXKIY YIJIaMHU JAJisi OTpaHUYEHHUs] OOKOBOTO
pacIIMpeHusi W HCKIIOUEHUS HEIOMyCTUMOTO0 U3rnda KOJIOHHBL. B CB3M ¢ 3TuUM
KBaJIpaTHBIM KOJIOHHAM TM€pe]] PEMOHTOM M YCHJICHHEM II0 BO3MOXKHOCTH MPHUAAIOT
Kpyriyto QopMmy mnomnepedHoro cedenus (puc. 13, a, 0), a MNPSIMOYrOJIbHBIM —
UNCoBUAHYI0 (puc. 13 B, T). DTO AOCTUraercsi 3aKJIIOYEHHEM KOJOHH B OMaIyOKy
COOTBETCTBYIOIIEH (POPMBI U TOCIEAYIOIIUM UX OOCTOHHpOBaHHEM. J[Js yMEHBIICHHS

pacxoaa OeToHa YIJIbI KBAaAPATHBIX WK IIPAMOYI'OJIBHBIX KOJIOHH MOI'YT OBITH CPC3aHbI

(puc. 136, r).

2a 2a
\ \ \

Pucynok 13 — Ycunenue kBaapaTHbIX (a, 6) ¥ MPSIMOYTOJIBHBIX (B, T') KOJIOHH C
U3MEHEHHEM UX (POPMBI MONEPEUYHOTO CEYEHUSI COOTBETCTBEHHO

Ha KPYTIIYIO U 3JUIMIICOBUAHYTO

KOMHO3I/IHI/IOHHa$I CUCTCMa YCWJICHHA JOJIZKHA IPOCKTUPOBATHCA B PACUHCTC HaA

COOTBETCTBYIOIIYIO MPOYHOCTb, W COOTBETCTBOBATH TPEOOBAHMSIM HKCILTyaTaIIMOHHON
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HAJEKHOCTM W  JIOJNTOBEYHOCTHM. B  ciyyae moxapa MNpPOYHOCTH  BBIOpAHHOMN
KOMITO3UIIMOHHON CHUCTEMBI JIOJDKHA OKa3aThCsA JOCTATOYHON Ha TpeOyemblid Meproj
BPEMEHHU.

Komnosummonnasi cuctemMa YCHJICHHS JOJDKHA Pa3MEIIaThCs Ha ydacTKax, TIe
JACHCTBYIOT pacTSITMBalOIIMe HanpsokeHus. Henb3s  paccuMThiBaTh Ha  TO, UTO
KOMITO3UIIMOHHBIE MaTepuajbl COBMECTHO C YCHUJIMBAeMOM KOHCTPYKIHMEH OyayT
BBIICPKUBATH C)KUMAIOITNE HATIPSKCHHSL.

[IpoekTupoBaHre H pacyeT KOMIIO3UIIMOHHON CHUCTEMBbI YCUJICHUS JOJKHBI
MPOBOAMUTHCS B COOTBETCTBUU CO CIEIYIOIIMMH MPUHIUITAMH.

e Pucku, B pe3ynbrare peanu3aliil KOTOPBIX MOXET OBITh IMOBPEXKICHO
COOpPYKEHHE, JOKHBI ObITh TOUHO OIPEAEIICHBI, YCTPAHEHBI WJIM YMEHBILICHBI.

e KoHburypauust cuctemMbl YCUJICHHS HE JOJDKHA O0JIaJaTh IOBBIIIEHHOM
YyBCTBUTEIHHOCTHIO K BBIIIETICPEUHCICHHBIM PHUCKaM.

e (CucreMsl ycuJeHHs JAODKHBI INEPEHOCUTh BO3HUKHOBEHHUE JOMYCTHMBIX
JIOKaJIbHBIX TOBPEXKICHU.

e Heobxomumo u30eratb CUCTEM YCWIECHHs, KOTOPbIe OOpYIIAIOTCS BHE3AITHO
0e3 npeaynpexIeHUs.

OmnpeneneHHble BbILIE OCHOBHBIE TPEOOBAaHUS COOIOAAIOTCS, €CIM BBITOJHSAIOTCS
CJIEIYIOILIUE YCIIOBUSA:

o [lonbuparoTcs MOAXOAAIINE MATEPUATBI M TEXHOJIOTUU /IS BOCCTAHOBJICHHS
U YCUJICHUS KeJe300€TOHHONW KOHCTpyKUMHU. [IpoekTupoBaHre M pacyeT BBINOIHSIOTCS
HaJJIeKAIKUM 00pa3oM COTJIACHO MOJIOKEHUSM HACTOSIIEr0 CBOJIA TIPABHIIT;

e BrpiOuparorcs MeTOABI KOHTPOJIA KadecTBa [JJISl TMPOCKTHUPOBAHUS H
CTPOMUTENLCTBA, KOTOPHIE COOTBETCTBYIOT KOHKPETHOMY IPOEKTY BOCCTAHOBJICHMS WM
YCHIICHUSI.

[IpumeHeHre yCUIICHUS JOJDKHO TPOCKTHPOBATHCS TaK, YTOOBI YXYAIICHHE
COCTOSIHUSI TOJIBEPIIIErocs 3TOMY YCHJICHHMIO COOPYXEHHs B TEUEHHE MPOEKTHOTO
(pacueTHOr0) Ccpoka CIOy)KObl HE TPUBEIO K YXYAIICHHIO €ro 3KCILIyaTal[MOHHBIX
XapaKTepUCTHK HIDKE IUTAHHpPYeMOro YpoBHs. HeoOxonuMo TIATENbHO PpPaccMOTPEThH

BOIPOC 00 YCITOBUSAX BO3JCHCTBUSI BHEITHEH CpEJIbl, a TAKXKE O TIAHUPYEMOU MporpaMmMme
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TEXHUYECKOTO yX0Ja U TEKYILEr0 pEMOHTA.

s obecrieueHus JOJITOBEYHOCTHU KeIe300€ TOHHBIX 3JIEMEHTOB,
BOCCTAHOBJICHHBIX WJIM YCUJICHHBIX KOMIIO3UIIMOHHBIMM MaTepHaliaMH, HE0OXO0JUMO
Y4ECTh CIEAYIOLIEE.

e [Inanmpyemoe UCNOIB30BAHKUE NOABEPTIIETOCS YCUIEHUIO COOPYKEHHUS.

e  OxupaeMble yCIOBUS BO3IECHCTBUS BHELIHEN CPEBI.

e (CocraB, CBOWCTBA W  OJKCIUIyaTallHOHHBIE  XapaKTEPUCTUKH  Yy¥KE
WCTOJIB3YIOIIUXCSA U HOBBIX MAaT€PHUAJIOB.

o [loxGop cuctemsl yCcuineHus, €€ KOHPUTYpaITui U CTPOUTEIIBHBIX JIeTaJIeH.

e  KauecTBo BbINONHEHHS padOT U YPOBEHb KOHTPOJIS.

e  KonkpeTrHble MephI 3aIUTHI (HAIPUMED, MPOTUBOMOKAPHON WM 3aIIUTHI OT
yAapHOTO BO3/ICUCTBUSA).

e [Inanupyemass mporpamMma MOHHMTOPHMHIa BOCCTAHOBJICHHOW (YCHJICHHOM)

KOHCTPYKIHH U TCKYIICIO pCMOHTA B TCUCHHC BCCTO OCTATOYHOI'O CPOKa CJIY)K6I>I.

7.2 IlapamMeTpbl IKCIIyaTUPYEeMbIX KOHCTPYKIIUI Nepe BbINOJHEHHEM

padoT M0 BHELIHEMY APMHUPOBAHUIO

PeMoHT ocHoBaHusi. Bce mpoOnembl, CBsS3aHHBIE C HCXOJIHBIM COCTOSHAEM
O0eToHa © OETOHHOTO OCHOBaHUS, KOTOpPbIE MOTYT TIOBIHUSATH Ha IEIOCTHOCTD
KOMITO3MIIMOHHON CHCTEMBI, JIOJDKHBI OBITh YCTpPaHEHBI JO Hadaja IOATOTOBKH
moBepxXHOCTH. Bce paboThl MO0 peMOHTY O€TOHA JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSM
KOHCTPYKTOPCKHUX YEPTEKEU U TPOCKTHBIM CIICIIU(PUKAIIUSIM.

Bausinue koppo3uu. CuHcTeMbl BHEIIHETO  apPMHUPOBAHHS  HE JOJKHBI
yCTaHaBIMBATHCA Ha OCTOHHBIE OCHOBAHMUS, NI KOTOPHIX BO3MOXKHO HAJIMUYKE KOPPO3UHU
CTAIBHOW apMarypbl. PacTsaruBaromiye ycuiuvs, CBSI3aHHBIE C IIPOLECCOM KOPPO3UH,
TPYJIHO TOMJAIOTCS OMNPEACIICHUIO M MOTYT TMPHUBECTH K HAPYMIEHUIO CTPYKTYPHOTO
€IMHCTBA KOMITO3UIIMOHHONW CHCTEMBl BHEIIHETO apMHUpoBaHus. [IpuumHBI KOppo3uu
JOJKHBI OBITh YCTPAHEHBI, TIOCIEACTBHUS Pa3pyIIAIOIIECTO BO3ACHCTBUS KOPPO3UH JOKHBI

OBITH JIMKBUIUPOBAHBI 10 YCTAHOBKHU 10001 KOMHOSHHI/IOHHOI;'I CHCTCMBHEI.
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3agenka TpemuH. Mmeromuecs TpemyHbl ¢ MUPUHON packpbiTis 6oiee 0,3 MM
MOTYT TOBIMUATH Ha paboune XapakTEPUCTUKU CHCTEMBbl BHEIIHETO apMHPOBAHMUSA,
BBI3bIBasl paccialBaHUE WM MOBPEKICHUE BOJOKOH. OTH TPEUIMHBI JOJDKHBI OBITh
3a/lelaHbl  MHBEKIHMEN SIOKCHIHOTO KJes TNOoJ JaBICHHEM Iepe]l YCTaHOBKOU
KOMIIO3ULIMOHHOW CUCTEMBI. MEHBIINE TPEIIMHBI, OJBEPKEHHBIE BO3JIECUCTBUIO arpec-
CUBHBIX Cpe€Jl, MOTyT MOTPeOOBaTh 3aJ€JIKH MOJIMMEPHBIM COCTABOM WJIM M30JISLUEN NI1s
3alIUTHI CYHIECTBYIOLIEH CTAIBHON apMaTypbl OT KOPPO3HH.

IloaroroBka moBepxHocTu. TpeOoBaHUS K MOATOTOBKE MOBEPXHOCTH JIOJIKHBI
OCHOBBIBATBCSI HA  MPEANOJAraéMoM CIOCOO€ YCTaHOBKM CHUCTEMBI  BHEIIHETO
apmupoBanusi. CriocoObl YCTAaHOBKH MOTYT OBITh KJIACCHU(UIIMPOBAHBI KaK KPUTHUYHBIE K
Croco0y KpemyieHHs KOMIIO3ULIMOHHOIO MaTepuana K OETOHHOM MOBEPXHOCTH U
KPUTUYHBIE K €ro KOHTAKTy ¢ Her. CrnocoObl YCTaHOBKHM, KPUTHYHBIE K CIIEIUICHUIO,
HanpuMep, KOMIIEHcalusi U3ruda miM KoMIileHcauus aedopmanuii casura 0anok, IUIWT,
KOJIOHH WM CT€H, TpeOYyIOT aAre3MOHHOTO CLEIUIEHUS KOMIIO3UIIMOHHOW CHUCTEMBI C
06etoHoM. CriocoObl YCTaHOBKHM, KPUTUYHBIE K KOHTAKTY, HallpUMEp, co3JaHue o0oilM u3
KOMIIO3UIIMOHHOTO MaTrepHajia BOKPYT KOJIOHH, TpeOYyIOT TOJIBKO IUIOTHOI'O KOHTAaKTa
MEXIy CUCTEMOI BHEIIHEr0 apMupoBaHusi U 0eToHOM. CriocoObl YCTaHOBKH, KPUTUYHBIE
K KOHTaKTy, HE TpeOYyIOT HMCHOJIb30BaHUS AaATr€3HMOHHOTO KPEIUIEHUS KOMITO3UIIMOHHOMN
CUCTEMbI K OETOHHOMY OCHOBAHMIO, XOTSI OHO YaCTO MPEyCMaTPUBACTCS Il 00JIeryeHus
YCTaHOBKH.

Cnoco0bl yCTAHOBKM, KPUTHYHBbIC K KpemeHur. [IoaroroBka moBepxHOCTH
IpU Crnoco0ax YCTAaHOBKH, KPHUTHYHBIX K KPEIUICHHIO, JIOJDKHA IPOU3BOAMTHCS B
COOTBETCTBUM C PEKOMEHJALMSIMHM pas3zesia § HACTOSIIEro CcBojAa IpaBuil. beToH wiu
PEMOHTHPYEMBIE TOBEPXHOCTH, HA KOTOPBIE YCTAHABIMBAETCS KOMIIO3UI[MOHHASI CUCTEMA,
JOJKHBI OBITh OYHMIIEHBI M CBOOOAHBI OT WIEOHS WM TrpyHTa. ['pyOble HEPOBHOCTH
HEOOXOJUMO BBIPOBHSATH MPU NOMOIIM IINakjIeBKH. [IpensTcTBUs, BHYTPEHHHE YTJIbI,
BOTHYTbI€ TIOBEPXHOCTH U BHEIPEHHbIE OOBEKTHI MOTYT TMOBJIHUATH Ha paboune
XapaKTEPUCTUKU KOMIO3ULIMOHHOW CHUCTEMBI M JIOJDKHBI ObITh yCTpaHEeHbl. BHyTpeHHHE
yIabl U BOTHYTBIE MOBEPXHOCTH MOTYT HOTPEOOBATh CIEUUAIbHBIX KOHCTPYKTHUBHBIX
pereHunit 11 o0ecneyeH sl HaJIeXXHOCTH KPETJIEHUsI CUCTEMbI BHEIIIHETO apMUPOBAHUS K

ocHoBaHMIO. KoHeuHass 00pabOTKa MOBEPXHOCTH MOXKET MPOU3BOAMTHCS MPU MOMOILIU



aObpa3uBOCTPYHHON WM BOAOCTPYHHOU TexHoJoruu. HeoOxoaumo yaaiuTh 1EMEHTHOE
MOJIOKO, TBUIb, TPSi3b, MAciiO, OTBEPAWUTENh, CTapble IOKPHITHUS W JIOOBIE JApyTUe
MaTepualbl, KOTOPbIE MOTYT MPENSATCTBOBATh KPEIJICHUIO KOMIIO3UIIMOHHON CUCTEMBI K
oerony. KaBepnbl u apyrue HeOOINbIINE TOBEPXHOCTHBIE PAKOBUHBI JIOJDKHBI OBIThH
MIOJIHOCTBIO  PAacKpbIThl Mpu 00paboTke moBepxHOCTU. Ilo 3aBepuieHnu onepanuil
npOoUIMPOBKHU MOBEPXHOCTH JIOJDKHA OBITH OYHIIEHA, 3aYMIEHa U FOTOBAa K YCTaHOBKE
CUCTEMBI BHEIITHETO apMUPOBAHMSI.

OOHapyXeHHBbIE OTKJIIOHEHHUSI OT IUIOCKOCTHOCTH, BKIIIOYas JIMHUU penbeda, He
JNOJDKHBI TIPEBBIIATH O MM WM JIONYCKOB, PEKOMEHIYEMBIX H3TOTOBUTEIEM
KOMIO3UIIMOHHOM cucTeMbl. OOHApYyKEHHBIE OTKJIOHEHUS OT IIIOCKOCTHOCTU MOTYT OBITh
ylajleHbl TIOCPEJICTBOM NUIMQPOBKU TMepes; aOpa3suBOCTPYHHON WM BOJOCTPYHHOM
00pabOTKOW WM CIVIaKEHBI MPU MOMOIIY MOJUMEPHON IINAKIEBKH, €CJIM OHU HEBEIUKH.
KaBepHbl 1 pakOBUHBI JIOJKHBI OBITH 3aII0JTHEHBI MTOJTMMEPHOM HIMAKIEBKOM.

CyXxocTh BCcEX MOBEPXHOCTEH ISl CHCTEMBl YCWICHHS JIOJKHA COOTBETCTBOBATH
PEKOMEHAAMAM U3roTOBUTENA. Biiara B mopax MOXKeT IpensTCTBOBAaTh MPOHUKHOBEHUIO
MIOJIMMEPOB U CHUKATh IPOYHOCTh MEXaHUYECKOTO COCAUHEHU.

Cnoco0bl yCTAHOBKH, KPUTH4YHbIe K KOHTakKTy. [Ipu cmocobax ycTaHOBKH,
BKJIIOYAIONIMX B ce0sl 3alllUTy KOHCTPYKUMHA H3 O€TOHa, MOATOTOBKAa MOBEPXHOCTH
J0JDKHA OOecTieunBaTh HEMPEPHIBHBIN IJIOTHBIA KOHTAKT IIOBEPXHOCTU O€ToHa U
KOMIMO3UIIMOHHON cHucTeMbl. O0opaunBaeMble MOBEPXHOCTH JOJDKHBI, KaK MHUHUMYM,
ObITh TUUIOCKUMH WJIM BBIMYKIBIMU JJIi  OOECIIEUEHUS paCHpeNesIeHHON Harpys3ku
(paguanbHOrO NABJICHHS) HA CHCTEMY BHEILIHEro apMHUpOBaHMs. bosblive pakoBHHBI Ha
MOBEPXHOCTU JOJDKHBI OBITh 3aJ€JaHbl MaTepUajoM JJIi PEMOHTA, COBMECTHUMBIM C
CYIIECTBYIOIIUM OCTOHOM.

Cucrembl, ycraHaBjJuBaeMble B mna3ax. CHUCTEMbl, MOHTUpYEMble BOJIM3U
MMOBEPXHOCTH, OOBIYHO YCTAHABIMBAIOTCS B TIa3aX, MPOPE3aeMbIX Ha MOBEPXHOCTH OETOHA.
He momyckaercs noBpexIeHUE CYLIECTBYIOLIEH CTAIBHOM apMaTyphl IPU HAPE3KE Ma30B.
[lepen ycTaHOBKOM cTep:KHS HEOOXOAMMO YOEIUThCA B MPOYHOCTH MOBEPXHOCTH OETOHA.
BHyTpeHHUE TOBEPXHOCTH Ta3a JOJKHBI ObITh OUUIIICHBI JIJIs1 00ECIIeUeHUs HaJIeKAIIErO
cuervieHus ¢ 6etoHoM. B ma3y He OODKHO OBITh LIEMEHTHOTO MOJIOKA WM APYTHX

BEILIECTB, KOTOPbIE MPEMITCTBYIOT KperyieHuto. ConepxaHue Bjlard B UCXOJHOM OETOHE



AOJDKHO KOHTPOJHUPOBATHCA Ha COOTBETCTBHUC CBA3YIOIIHUM CBOMCTBaM aJre3uBa. ITa3bl
JOJIDKHBI OBITH IIOJIHOCTBIO  3aITOJIHEHBI aaArc3nuBOM. Tun aJareduBa OIPCACIIACT

HN3TOTOBUTCIIb KOMHOBHHHOHHOﬁ CHCTCMBEI.

7.3 IlapameTpbl BHeNIHEl cpeAbl NPH BbINOJHEHUH PadOT MO BHEIIHEMY

apMHPOBAHMIO

TeMmneparypa, OTHOCUTEIIbHAS BJIAXXHOCTh BO3/1yXa U BIIAXXHOCTb MOBEPXHOCTH BO
BpeMsl YCTaHOBKM MOTYT TMOBIUATh Ha paboyMe XapaKTePUCTUKH KOMITO3UIITMOHHON
CHUCTEMBI. YCJIOBHUS, KOHTPOJHPYEMbIE 70 U BO BPEMs YCTaHOBKH, BKIIOYAIOT B ceOs
TeMIepaTypy HMOBEPXHOCTH OETOHA, TEMIIEPATYPY BO3yXa, OTHOCUTEIbHYIO BIAKHOCTh U
COOTBETCTBYIOILYIO TOUKY POCHI.

[ pyHTOBKM, MOJMMEpPHBIE MaTEpHaibl JJI IMPONUTKH W KJIEAIIME MaTepHasbl B
o0uieM ciyyae He JOJKHbI HAHOCUTBCSI Ha XOJIOJIHBIE WJIM 3aWHJIEBEBUINE MTOBEPXHOCTH.
Ecnu temmeparypa MOBEpXHOCTH O€TOHA OIYCKAETCS HHMXKE MHHHUMAJIbHOTO YPOBHS,
YKa3aHHOI'O0 H3TOTOBUTEJIEM KOMIIO3UIMOHHON CHUCTEMBI MOYKET IPOSBUTHCSA BIUSIHUE
HENPaBWIbHOM NPOIMUTKUA BOJIOKOH U HENPABUIBLHOIO OTBEPKICHUS MAaTEpUAIIOB IIOJIU-
MEPHBIX KOMIIOHEHTOB, IIPA ATOM LIEJIOCTHOCTh CUCTEMBI BHEIIHETO APMHUPOBAHUSA MOXKET
ObITh HapymieHa. Jlyig yBenuW4eHHs] TeMIEepaTypbl BO3JyXa M IMOBEPXHOCTU BO BpeMs
YCTAHOBKM MOXET HCIIOJIb30BaThCA TOMOJIHUTEIBHBIM UCTOYHUK TeIUIa. MICTOUHMK Tera
JOJIKEH OBITh YUCTHIM M HE OKA3bIBATh OTPUIIATENILHOTO BIMSHMS HA TIOBEPXHOCTh WIIM HA
HEOTBEPKACHHYIO KOMIIO3ULIMOHHYIO CUCTEMY.

[TonumepHbie U Kiledlue MaTepHalibl B OOIIEM CIy4yae HE JTOJDKHBI MPUMEHSATHCS
Ha CBIPBIX WJIM BJIAXXHBIX MIOBEPXHOCTSIX, €CJIM UX COCTaB HE ObLI pa3pabdoTaH CHEIHaIbHO
Il Takux cirydaeB. CHUCTEMBbI BHENIHErO APMHUPOBAHUSA HE JOJKHBI NPUMEHSATHCS Ha
OETOHHBIX MOBEPXHOCTSAX C BO3MOXHBIM BBIXOJIOM BOJSIHOTO Tapa yepe3 MOBEPXHOCTh.
Murpaims BOASHOTO Hapa OT MOBEPXHOCTH OETOHA Yepe3 HEOTBEPKICHHbIE MOJIMMEPHbBIE
MaTepHuanbl OOBIYHO MPOSBISIETCS B BUAE MY3bIPHKOB Ha MOBEPXHOCTU U TAKXKE MOXKET

YXyAlIIUTb Ka4€CTBO COCANHCHUSA KOMHOSHHHOHHOﬁ CHUCTEMbI U OCHOBAaHU.
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7.4 YcTaHOBKA CHCTEMbI BHEIIHET O apMHupoOBaHuA

CMmemnrBaHe NOJMMEPOB JOHKHO MPOU3BOAUTHCS B COOTBETCTBUU C MPOLIEAYPOH,
PEKOMEHAYEMON M3rOTOBUTEIEM KOMIIO3UIIMOHHON CHUCTEMBI BHEIIHETO apMUPOBAHUS.
Bce nonuMepHbie KOMIIOHEHTBI TOJKHBI UMETh TPEOYEeMYIO TEMIIEpaTypy U CMEIIUBATHCS
B 3aJ@HHBIX NPOMOPUUAX OO0 MOJYYEHUs OJHOPOJHOM LENOCTHOM cMecH. [lommmepHsie
KOMIIOHEHTBl 4YacTO HMMEIOT Pa3JIMYHBIEC IIBETA, MOATOMY IOJHOE CMEIIMBAHUE MOYKHO
ONPENEIIUTh 110 OTCYTCTBHIO OTHEIBHBIX LBETOBBIX NATEH. llonmumepsl HOIKHBI
CMEIIMBATbCA B TEUYECHHWE NPEANUCAHHOIO BPEMEHHM, TIIOJy4eHHas CMeECh JIOJDKHA
BU3YaJIbHO KOHTPOJMPOBATHCS HA OJTHOPOJHOCTD LIBETA.

[lonumepbl i1 CMELIMBAHMS JOJDKHBL OpaTbCsi B JOCTATOYHO  MAJIbIX
KOJINYECTBAX, MMO3BOJIAIOIIMX MCIOJIB30BAaTh BCIO CMECh B TEYEHUE €€ CPOKa I'OJHOCTH.
CmecH noJIMMEpOB, Y€l BO3PACT IPEBBIMIAECT CPOK I'OJHOCTH, MCIOJIb30BATh HEJB3s, TaK
KaK MX BSI3KOCTh POAOJDKAET PACTH, YTO OTPULIATENBHO BIMSET HAa CIIOCOOHOCTH MOJIMMEpa
MIPOHUKATH B TOBEPXHOCTh WJIM MPOMUTHIBATH BOJIOKOHHYIO TKaHb.

[Ipn ycTaHOBKE HEKOTOPBIX KOMIIO3UIIMOHHBIX CHCTEM MOTYT BBIJCISTHCS Ta3bl.
CucteMbl BHEITHETO apMHUPOBAHUS JIOJKHBI BHIOUPATHCS C YUETOM MX BIUSHUSA HA OKpY-
KAIONIYI0 Cpely, BKJIOYas oOpa3oBaHUE HEYCTOMYMBBIX OPraHMUYECKHUX COEIWHEHUHN U
TOKCUYHOCTb.

I'pynToBOYHOe mNOKpbLITHE W IMakJeBka. Ha Bce yuactku OeTOHHOM
MOBEPXHOCTH, T/ie OYJET pa3MelleHa KOMIO3UIIMOHHAs CUCTEMA, T0JXKHO ObITh HAHECEHO
IPYHTOBOYHOE MOKPHITHE. [ pyHTOBOUHOE MOKPHITUE HEOOXOUMO HAHOCUTH PABHOMEPHO
Ha IIOATOTOBJIEHHYIO IIOBEPXHOCTH B COOTBETCTBUM C IUIOTHOCTBIO IIOKPBITHS,
PEKOMEHJOBAaHHOM  M3roTtoBUTeneM. lleper  yCTaHOBKOM  CHCTEMBI  BHEIIHETO
apMUPOBAaHMsSI HAHECEHHOE TI'PYHTOBOYHOE MOKPBITHE JIOJDKHO MPOWTH 00pabOTKy OT
MBUIH, BJIArd U IPYTHUX 3arpA3HAIONIMX BEUIECTB.

[Ipy HaHeceHMM INNAKIEBKM HEOOXOIMMO BBIIECPKUBATH TOJIIMHY CJIOS U
IIOCJIEA0BATEIBLHOCTD OIEpali, PEKOMEHIOBAHHYIO H3TOTOBUTEIEM KOMIIO3UIIMOHHOU
cucteMbl. COBMECTUMYIO C CHCTEMOM BHEIIHETO apMUPOBAHUS IIIAKIEBKY, KOTOpas
OOBIYHO TIPEACTABISIET COOOM TYCTYIO MOJUMEPHYIO MACTy, HEOOXOIUMO HCIOJIb30BaTh

TOJIBKO JIA 3aIIOJIHCHHUSA PAKOBHUH U CIUIAKMBAHUA HGOI[HOpO,[[HOCTGﬁ IOBCPXHOCTHU IICPCHA
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OpUMEHEHUEM Apyrux MarepuanoB. HeoOpaboTaHHble Kpass WJIM HEPOBHOCTHM MAa3KOB
3aTBEpACBIICH INMAKJICBKU JOJDKHBI ObITh OTHUIM(OBaHBI Tepes MPOAOHKEHHUEM
YCTaHOBKH.

[lepen nmpuMeHEHHEM MOJHMMEPHBIX MaTEPUATIOB JUISI NPOMUTKH WIH KIIEAIUX
MaTepUaIoB, HEOOXOJUMO BBICYIINTh TIPYHTOBOYHOE TIOKPHITHE U INNAKJIEBKYy B
COOTBETCTBUM C PEKOMEHJALMSAMU H3rOTOBUTENS KOMIIO3MLIMOHHON cucteMbl. [locne
MOJIHOTO 3aTBEPJICHUSI TPYHTOBOYHOTO MOKPBITUS W INMAKICBKA MOXET MOTpeOOBaTHCA
JOTIOJIHUTENbHASL  MOJATOTOBKA IOBEPXHOCTH MEpe] NPUMEHEHHEM MOJUMEPHBIX
MaTepHuasoB JJIsl IPONUTKH WM KIEAIUX MaTepruajoB.

CucreMbl yCTAaHOBKHM XOJICTOB IO MecTy (MOKPOro HaciaoeHus). CucTemsl
MOKpPOI'O HAacJIOEHUs] OOBIYHO YCTAHABIUBAIOTCS BPYUYHYIO C HCIOJIb30BAHHUEM CYXOWU
BOJIOKOHHOW TKaHU W MOJMMEPHBIX MAaTEPHAIIOB [JIsl MPOMHUTKH, PEKOMEHIAIMU IO
HCIIOJIb30BaHUIO TaKUX CHCTEM OOBIYHO MPEAOCTABISET M3rOTOBUTENb. llomumepHbie
Marepuansl JUIsl NPONUTKA JTOJDKHBI HAHOCHTHCS PABHOMEPHO Ha IOJATOTOBJICHHBIC
IIOBEPXHOCTH, Ha KOTOPBIX IpeAroyaraeTcs pasMeniarb cuctemy. Ilepen pasmemenneM
Ha OETOHHOM MOBEPXHOCTM BOJIOKHA TakK€ MOTYT OTAEIbHO NPONUTHIBATHCA
MIPY OMOUIY MAIINHBI ISl IPOIUTKU MOJUMEPHBIMU MaTEepUAIaMH.

ApMupyroIye BOJIOKHA JTOJKHBI ObITh OCTOPOHO BJABJICHBI B HE3aTBEPAECBIINI
MOJIMMEPHBIA MaTepuan JUisi TPONUTKH CIIOCOOOM, PEKOMEHAYEMBIM H3rOTOBUTEIIEM
KOMITO3UIIMOHHOM cucteMbl. Jlo 3aTBepAeBaHus MOJUMEPHOTO MaTephaia HEOoOXOIUMO
YAQIATH 3aXBAa4€HHBIA MEXIY CJIOSIMU BO3IyX — HalmpUMEpP, METOAOM IPOKAThIBAHUS
poimkoM. Mcnonp3yeMoe KOJMYEeCTBO MaTepuaja [Jjsi MPOMHUTKU JOJKHO OBITh
JOCTATOYHO /ISl HOJTHOM MPONUTKUA BOJIOKOH.

Crnenytoniye CJOM MPONUTHIBAIOIIETO MOJMMEpPa HEOOXOAMMO HAHOCUThH [0
IIOJIHOTO OTBEPXKACHUS MPEeAbIayIero ciaosd. Eciu npenpiaymye ciiou 3aTBepAeid, TO B
COOTBETCTBUM C PEKOMEHIALMSAMH M3TOTOBUTENSI CHUCTEMBl MOJXKET MNOTpeOOBATHCS
JOTIOJTHUTENbHAS TOATOTOBKA IMOBEPXHOCTH MEXAY CJIOSIMH, HaIpUMEp, JIErKoe
nUIMQoBaHUE WK HAHECEHHUE PACTBOPUTEIIS.

CucreMbl, HAHOCHMMBbIE € MOMOIIbIK MamMH. JIsI cHCTEM, HAaHOCHUMBIX C
MOMOIIBI0O MalllMH, MOTYT HMCHOJb30BaThCS MPEIBAPUTENILHO MPOMUTAHHBIE MOJUMEPOM

JKI'yTbl BOJIOKHA HJIM JXT'YTbl C CYXHM BOJIOKHOM. >KI‘YTBI BOJIOKHA IpPEABAPUTCIILHO
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IOPONMUTHIBAIOTCS IOJIMMEPOM HA 3aBOJE-U3TOTOBUTENE U JOCTaBIAIOTCA K MECTY
MpOBEJIeHUsT paboT B BHUJAEC KATYIIEK TMOJATOTOBICHHOTO Marepuana. Cyxue BOJIOKHA
IPONUTHIBAIOTCS HA MECTE MPOBEIEHUS pabOT BO BpeMsl Mpoliecca HAMOTKH.

OOopaunBarollie MallMHbl B OCHOBHOM MCHOJIB3YIOTCS ISl aBTOMATHUYECKOIO
o0epThIBaHUS >KeIe300€TOHHBIX KOJIOHH. JKTyThl MOTYT HaMaThIBaThCSl TOPHU30HTAIHHO
WIA TOJ ompeaeneHHbIM yriaoM. OOopauuBaromias MallMHa pPAacIoaracTcsi BOKPYT
KOJOHHBI M aBTOMAaTHYECKH O00OpauMBaeT BOJOKOHHBIM MaTrepual BOKPYT KOJOHHBI,
JBUTAsICh 110 HEW BBEPX U BHU3.

[locne oOepThIBaHMS, NPEABAPUTEIBLHO IMPOIMHUTAHHBIE CHUCTEMBI JOJKHBI OBITH
OTBEP’KJICHBI TIPU MOBBIIICHHON TemmepaType. OOBIYHO MCTOYHHUK TeIJa pacrojaraercs
BOKPYI KOJIOHHBI [UIsl OOECHEeYEHHs YCTAaHOBJICHHOW TeMIepatypbl M TIpaduka
BBINIOJIHEHHSI PabOT B COOTBETCTBUU C PEKOMEHAAIMSMU HM3TOTOBUTENS. TeMiiepaTypsl
KOHTPOJIUPYIOTCSI JUIsl 00ECIIEYEeHUsI KaueCTBa BBINOJIHEHHBIX paboT. [lomydyeHHble 000HMBI
U3 KOMIIO3ULIMOHHOTO MaTepuajga HE HMEIOT LIBOB WJIM CTHIKOB, TaK KaK IKIYTbI
HAKJIaJIbIBAOTCS HEMPEPHIBHO.

IIpeaBapuTebHO OTBEp KAECHHBbIE CHCTeMBbI. [IpeBapuTEIbHO OTBEPKICHHBIC
CUCTEMBbI BKJIOYAIOT B ce€0s OOOWMBI, JIEGHTBI M OTKPBIThIE CETYaThlie (OPMBI, OOBIYHO
yCTaHaBJIMBAaEMbIE C TOMOIIBIO KJI€EBBIX MarepuanoB. KiieeBble Marepuanbl JOHKHBI
PAaBHOMEPHO HAHOCHUTHCSI Ha IMOATOTOBJIEHHBIE MOBEPXHOCTH, Ha KOTOPBIX IPEAINoa-
raercsi pasMellarb MPEeABAapPUTEIbHO OTBEPKIACHHBIE CHUCTEMBI, 3a HCKIIOYEHUEM
OTJENBHBIX YYacCTKOB OCETOHHBIX TIIOBEPXHOCTEW, TIAe He Tpebdyercs NpUKIECUBaTh
KOMITO3UIIMOHHYIO CUCTEMY K O€TOHHOMY OCHOBAHHIO.

[IpenBapuTebHO OTBEPKIACHHBIE MHOTOCIIOMHBIE MaTepHallbl, peIHaA3HAYEHHbIE
JUIA CKJIGMBaHUS, JOJDKHBI OBITh OYMIIEHBl M TIOJATOTOBJIEHBI B COOTBETCTBUU C
peKoMeHJauussMu ~ u3rotoBurens. lIpeaBapuTenbHO  OTBEPKACHHBIE JIMCTHI  WIU
M30THYThIe OOOMMBI JTOJDKHBI PAa3MEIaThCs Ha UM B KUJAKOM KJIESIIeM MaTepuaje B
COOTBETCTBUM C PEKOMEHJALMSIMH H3FOTOBUTENS KOMIIO3MIIMOHHOM cucteMsbl. llepen
HAaHECEHHWEM KJIEEBbIX MAaTEepUajoB HEOOXOJAMMO YAAIUTh BO3AYyX HW3 BO3IYIIHBIX
MOJIOCTEN MEXAYy CloAMH. Pacxon KieeBbIX MaTepHaloB JOJDKEH COOTBETCTBOBATH
PEKOMEHJAIUSM U3TOTOBUTES.

CucreMbl YCTAaHOBKM KOMIIO3MINUOHHBLIX MaTe€pHuajJioB B IIa3ax. I[aHHBIC
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CUCTEMBI  COCTOST M3 CTEp)KHEH W IUIACTMH  KOMIIO3MI[MOHHOIO  Marepuaia
NPSAMOYTOJIBHOTO WM  KPYIJIOTO CEYEHHs, 3aKpEeIUIEMbIX B IPOPE3aHHBIX Ha
IIOBEPXHOCTU OETOHA Ma3ax C MOMOIIbIO KJI€EeBbIX MarepuayoB. [la3bl TOJKHBI UMETH
COOTBETCTBYIOIIME pa3Mepbl JJisi 00ecredeHns MPaBUIBLHOTO MPHUKICUBAHUS CTEP)KHEH.
Ha puc. 14 npexncraBieHbl THIIOBBIE pa3Mepbl JUId CTEp)KHEW M IUIACTHH
KOMITO3UIIMOHHOTO Matepuana. CucTeMbl B Ia3aX MOTYT MCIOJB30BAaThCS HA BEPXHEHN
IIOBEPXHOCTH JJIEMEHTOB KOHCTPYKIMU M JUIA ITOTOJIKOB. TWI KJI€eBOro marepuana u

crroco0 YCTAHOBKHU OIIPECACIIACT U3TOTOBUTCIIb KOMHOSHHHOHHOﬁ CHCTCMBEI.
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Pucynox 14 — MunumanbHble pa3Mephbl Ma30B JJIs1 yCTAHOBKU

KOMIIO3MIOHMOHHBIX MaTCPHUAJIOB

3amuTHbIe NOKPBITHS. [IOKPBITHUS TOJDKHBI OBITh COBMECTUMBI C CHUCTEMOM
BHEIIIHETO AapMHUPOBAHUS U TMPUMEHATHBCS B COOTBETCTBUM C PEKOMEHIALUSIMHU
n3roroButelisi. OOBIYHO HE PEKOMEHJIYETCS HUCIOIb30BaTh PACTBOPUTENIU ISl OYUCTKU
MMOBEPXHOCTU KOMIIO3MLIMOHHOTO MaTepuaja Iepel] HAHECEHHUEM IMOKPBITUA H3-3a
BPEHOTO BIMSIHUS, OKAa3bIBAEMOIO Ha HEro pactBoputeneM. J[100oe HCIoib30BaHUE
pacTBopuTesied TpPH TMOJATOTOBKE MOBEPXHOCTH KOMIIO3UIIMOHHOTO MaTepuayia Mepes
HAaHECEHUEM 3alUTHBIX MOKPHITUI JTOHKHO OBITH COTJIACOBAHO C M3TOTOBUTENIEM CUCTEMBI
BHEIITHETO apMUPOBAHMSI.

Heobxoaumo mepuoandeckd TPOBEPSTh COCTOSHUE TOKPHITHH W TPOBOJUTH
TEXHUUYECKOe o0cIyXKUBaHue i1 ooecrieueHus 3PHEKTUBHOCTH UX PAOOTHI.

OpueHTHPOBaHME MATEPHAJIOB KOMIIO3UIIMOHHON cucTeMbl. HeobOxomumo

OIIpCACIINTG OPHUCHTALIUIO HUTEH KOMITIO3MIIMOHHOI'O MaTCpHala U II0CICOIOBATCIbHOCTD

56



ux ykinaaku. HeOonbline OTKIOHEHUS yria, MOpsaka S5 TpagycoB, OT 3aJaHHOTO
HaIlpaBJIEHUSI PACIOJIOKEHUS BOJOKOH MOTYT BbI3BaTh CYLIECTBEHHOE CHUYKEHUE
OPOYHOCTH U MOIYJsA ynpyroctu. OTKIOHEHHMS B PacHOJIOKCHUM HHUTEH JOIYCKAaKOTCS
TOJIBKO C pa3pelieHusl IPOECKTUPOBIIUKA.

OOpaimaTtecs ¢ TKaHbIO M TKAHEBBIMU MaTepualaMu HEOOXOAMMO TaKUM 00pazoM,
4TOOBl TPAMOJMHENHOCTh W OPHEHTALMS BOJIOKOH OCTaBAJIUCh NOCTOSHHBIMU. [Ipum
OOHapy)XeHHMM  TEPEeKPYYeHHOM  TKaHM WIM  JApyrux  GOpM  CYIIECTBEHHOMH
BOJIHOOOPA3HOCTU HEOOXOAMMO COOOIIUTD 3aKa3YMKy U IPOEKTUPOBIIUKY.

MHorocinoiiHple cHCTeMbl M COeJMHEHHsl BHaxJecTky. Jlomyckaerca B
KOMITO3UIIMOHHOM CUCTEME UCIOJIb30BaTh MHOT'O CJIOEB, IIPU YCIOBUHU MOJHON MPONUTKA
BCEX CJIoeB mnosmMepaMmu. Ilpexena nmpoOYHOCTH IONMMEPOB HA CPE3 JAOCTATOYHO IS
pacupeneneHus CABUTaloIIel Harpy3Ku MEXAY CI0SIMU, IPOYHOCTH COEAMHEHUSI OETOHA U
CUCTEMBI BHEIIHEro apMHUpoBaHWA. I IIMHHBIX NPOJETOB MOTYT HCIOJIb30BAaTHCS
COCTAaBHBIE JIMHMM BOJIOKOHHOTO Marepuajga WM IPEABAPUTEIIBHO OTBEPKACHHBIN
MaTtepuan JJi1 HEMPEPbIBHOTO paclpeAesIeHHUs] Harpy3Ku MOCPEACTBOM COOTBETCTBYIOIIMX
coequHeHU BHaxyecTKy. CoeIuHEHHs] BHAXJECTKY JAOJDKHBI OBITh PACIOJIOKEHBI B
IaXMaTHOM TMOPSIIKE, €CIIM WHOE HE YKa3aHO NPOEKTUPOBIIUKOM. XapaKTEPUCTHKHU
COCIMHEHUS] BHAXJIECTKYy, BKJIIOYas [JMHY COEIMHEHUS, JIOJDKHBI OCHOBBIBAThCS Ha
pe3yJibTaTaXx HCIBITAHUM, COEAMHEHMsI [IOJDKHBI YCTaHaBIMBATHCSI B COOTBETCTBUU C
PEKOMEHIAUUAMU U3TOTOBUTENSL.

OTBepKIeHUE MOJIMMEPOB — IPOLECC, 3aBUCALIMI OT BPEMEHU M TEMIIEPATYPHI.
OTBepxkIeHNE TOJIMMEPOB MPU TEMIIEPATYPE OKPYKAIOILIEH CPEbl MOKET 3aHATh HECKOIBKO
IHEW 0 TOCTMKEHUS IMOJIHOM CyXOCTU. DKCTpEeMalbHbIE 3HAUYEHHUS TEMIIepaTypbl WIN €€
KOJICOaHUsI MOTYT 3aMeJUINTh WM YCKOPUTh CPOK OTBEPKICHUS MoIMMepoB. M3rorosurens
CUCTEMbl BHEIIHEr0 AapMUPOBAHUS MOXET MPEUIOKUTh HECKOJIBKO IMPEIBAPUTEITHHO
OLICHEHHBIX Ha COOTBETCTBHE TEXHUYECKUM YCIOBHSM COPTOB IOJHMMEPOB C YYETOM TaKHUX
YCJIOBHM 3KCIUTYaTalllH.

Bce nonmMepsl 10KHBI ObITH OTBEPKIEHBI B COOTBETCTBUM C PEKOMEHIALUSIMU
U3roToBUTENSI. MOIU(PUKAMKU XUMUYECKOTO COCTaBa MOJIMMEPOB HA MECTE MPOBEACHUS
paboT HE IOMYCKAIOTCS.

HCO6XO,Z[I/IMO IMPOBCPUTL CTCIICHDb OTBCPIKACHHA YCTAHOBJICHHBIX CJIIOCB IICPCI



YCTAaHOBKOM mocienytoumx cioeB. llpu oOHapykeHHHM HapylIeHU B Mpolecce
OTBEPKJEHUS YCTAHOBKY MOCIEAYIOIIHNX CI0EB HEOOXOUMO MPUOCTAHOBUTD.

Bpemennass 3ammra. HeOGmaronpusTHble TeMIepaTypbl, HEMOCPEICTBEHHbIN
KOHTaKT KOMIIO3UIIMOHHOTO MaTepuaja C JO0KIAEBbIMU KaIlJIsIMH, MbUIBIO WIH TPS3bIO,
Ype3MepHasi MOABEPKEHHOCTh COJHEYHOMY HM3JIyYEHUIO, BBICOKAs BJIIAKHOCTh WJIM YMBIIII-
JIEHHAsl TIOpYa MOTYT IMPUBECTH K MOBPEKICHUIO CHCTEMbI BHEIIHETO APMHUPOBAHUS BO
BpeMsl YCTAaHOBKU M NPUBECTH K HENMPABWIBHOMY OTBEPXKACHHUIO MOJMMepoB. Bo Bpems
YCTAHOBKM M JO OKOHYAaHUSI OTBEPKICHUSA TIOJMMEPOB MOXKET MOTpeOoBaThCA
MIPUMEHEHUE BPEMEHHOW 3alUThI, HAIPUMEpP, TEHTOB W IUIACTHKOBBIX 3KpaHoB. Ilpu
HEO0OXOJMMOCTH YCTAaHOBKHM BPEMEHHBIX KPEIUICHWH KOMIIO3UI[MOHHAS CUCTEMa JOJDKHA
OBITh MOJHOCTHIO OTBEPXKIECHA NEpe]] YAAICHUEM KPEIUIEHUI U Harpy3Kou CTPyKTYypHOTO
AJIeMEHTa B COOTBETCTBUM C PACUETHBIMU 3HAYCHUSMH. B ciyyae BO3HMKHOBEHUS
MOJIO3PEHUI TOBPEXKIECHUS CHUCTEMbl BHELIHETO apMHPOBAaHUS HEOOXOIHMMO YBEIOMUTH

3dKa34YHKa U IIPOCKTUPOBIIUKA.

7.5 Bo03MoOXHBbIEe pa3pylieHUs] CHCTeMbl YCWJIEHHSI BHENIHUM

ApPMHPOBAHMEM H MePbI 110 €ro MpeI0TBPAIIEeHUI0

[TpuunHbl pa3pyiieHus: U3rHOaeMbIX KeJIe300€TOHHBIX 3JIEMEHTOB, YCUJICHHBIX
BHEIITHUM apMHUPOBAHUEM KOMITO3UIIMOHHBIMU MaTepUaliaMH, MOTYT OBITh pa30UTHI Ha JBE
OCHOBHBIE TPYIIIIHI:

® pabOTOCTIOCOOHOCTh YCHJICHHOW KOHCTPYKIIUU COXPAHSIETCS BIUIOTH JO Hadasa
paspylieHuss OeTOHa CXKaTOW 30HBI WM pa3pylIEHUs] PACTSIHYTOTO KOMIIO3UIIMOHHOIO
Marepuana,

® pa3pyllICHUE KOHCTPYKIIUU HAaCTynaeT  paHee u3-3a  OTCJIOCHHS
KOMIO3UIIMOHHOTO MaTepuaia oT OeToHa.

O6miee pa3pylieHue KOHCTPYKIIMH MOYKET HACTYIUTh B CIEIYIOIIUX CIydasiX:

® IJJACTUYECKOE pa3pylI€HHWE apMaTypbl PAcCTAHYTOM 30HBI NIPHU JIOCTUKECHHUU
HaIpPSHKEHUSIMU B CTEPIKHEBOM apMartype GU3ndeckoro (yCIOBHOTO) Mpeiesia TeKyUecTH ¢
JTadbHEUIIUM pa3pylieHueM OeTOHa CKaTol 30Hbl. EciIM KOHCTPYKIMS apMHUpOBaHa

BBICOKOHpO‘-IHOﬁ HpOBOJ’IOKOfI C MaJIbIM OTHOCHUTCIIbHBIM Y/UJIMHCHHUCM IIPpHU pPa3pPbIBC
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(okon10 4%), TO OJHOBPEMEHHO C pa3pbIBOM IPOBOJIOKA HPOUCXOAMUT pPa3ApoOIcHUE
OeToHa cxaroil 30HBI. PaspylieHwe B MaHHOM Cllydae HOCHT XPYNKHH XapakTep.
KOMITO3UIIMOHHBIN MaTEpHAII IIPU 3TOM HE pa3pyLIacTCs;

® XpYIIKOE paspyllieHue OeTOHa CXKaToW 30HBI B DJEMEHTaX C H30BITOUYHBIM
COZIEpKaHUEM PpACTSIHYTOM CTAJIBHOM apMmaTypbl W PAaCTSIHYTOIO KOMIIO3HIIMOHHOIO
matepuaia. [IpuMeHeHre BHEIIHET0 apMUPOBAHUS B JAaHHOM Cily4ae Majao3()(peKTUBHO;

® MJIACTUYECKOE pa3pylIeHHEe apMaTypbl pPacTSIHYTOM 30HBI TpPHU HEOOJBIIOM
MPOLICHTE ApPMHUPOBAHMS KOMIIO3MIIMOHHBIMU MaTepuajlaMd, 4YTO B NEPBYIO OYEpelb
OPUBOAUT K UX PAa3pbIBY M IEpEPaACHpPECICHUI0 HArPY3KH HAa BHYTPEHHIOK CTaJbHYIO
apMmartypy, U3-3a 4ero HAUMHAETCA €€ pa3pyIICHHUE.

MecTHoe pa3pylieHHe YCUJIEHHON BHEIIHUM apMHPOBAHUEM KEI€300€TOHHOMN
KOHCTPYKLIMU MOXET TPOU30MTH U3-3a MOTEpPU CLEIJICHUS MeXAy OETOHOM U
KOMIIO3MIIMOHHBIM ~MaTepHalioM, a TakKe W3-32 pa3pylleHUs KOHTAKTOB CIIOEB
(anresmonHoe paspyuieHue). HapyiieHue cuersieHuss MeXAy HOBEpXHOCThIO OETOHa U
KOMIIO3MIIMOHHBIM ~ MaT€pUajoM I0J JEHCTBHUEM HOPMAJIBHBIX UM  KacaTeJbHBIX
HaIpsHKEHUH TPHUBOJUT K MECTHOMY pa3pylI€HUI0 KOHCTPYKIMH, 4YTO HEOOXOIUMO
OPUHUMATh BO BHUMAaHHE IPU ONPEIEICHUU €€ HECYIIeH CIOCOOHOCTH C YYEeTOM
BHEILIHETO apMHUpOBaHUs. B OOJIBIIMHCTBE Clly4aeB TaKOW BUJ Pa3pyLIECHUs MPOUCXOIUT
Ha y4dacTKe C TpemuHOW. IIpum ero pacnpocTpaHeHMM Ha JAPYTHME YYacTKHM BHELIHUUN
KOMIIO3UIIMOHHBIM ~ MaTepuana TepsieT CHOCOOHOCTh BOCHPUHHMMATh HArpy3kKu U
MPOUCXOJAUT €ro  OTciaoeHue oT OeroHa. Ilpu  OTCYyTCTBUM  BO3MOXHOCTH
nepepacnpeesieHus HapsUKEHUH ¢ BHEIIHEW apMaTypbl U3 KOMITIO3UIIMOHHOTO MaTepralia
Ha BHYTPEHHIOIO CTajbHYI0,  OTCJIOCHME MOXKET HOCHUTb XPYNKUH XapakTep U
MIPOUCXOAUTH BHE3AITHO.

B oOuiem ciydae B pe3yibTaTe peMOHTa U YCUIJICHUSI KeJIe300€TOHHOTO 3JIeMEHTa
BHEIIHUM apMHUPOBAHMEM KOMIIO3UIIMOHHBIMU MaTepHUallaMUd €ro CEYEHHUE MPEACTABISIET
co0oii coucTy0 KOHCTpyKIHio (puc. 15). PaspyiieHne B TakoM ciiydae BO3MOXKHO 10
CJIEIYIOIIUM ITATH CJIOSIM M MIOBEPXHOCTSIM MX pazjena:

® pa3pylICHHE B CTAPOM OETOHE HEMOCPEICTBEHHO y CKJIEMBAEMOIl MMOBEPXHOCTU

WM BO3JIE BHYTPEHHEH pacTIHYyTOM apMmaTypbl (KOre3uoHHoe pazpyuieHue). Ilpu
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BBITIOJIHEHUH PEMOHTHBIX pabOT 3TOT TUIl pa3pyIICHUs OTHOCUTCS U K HCIOIb3yEeMOMY
pEMOHTHOMY cocTaBy. HopMaTrBHAsI MPOYHOCTH Ha PACTSHKEHUE OETOHA MJIM PEMOHTHOTO
cocTaBa J1oJpkHa coctaBiath 1,5 — 3,0 MlIla;

® pa3pylICHHE Ha TPaHHIE MEXIY CTapblM OCTOHOM M PEMOHTHBIM COCTaBOM
(amresnonHoe paspyuienue). s mpeaoTBpaieHus 3TOro BUaa pa3pylieHus: Heo0X0auMo
UCIIOJIb30BaTh CHUCTEMHBIH PEMOHTHBIA COCTaB, OOJAJArONIMii BBICOKOW ajre3ueil ¢
ne@OopMallMOHHBIMA ~ CBOMCTBaMH, ONM3KMMHU K  JAe(POpPMAllMOHHBIM  CBOHCTBaM
CYLIECTBYIOIIETO0 OETOHA, YTO OOECHEYUT UX COBMECTHYIO paboTy. AJNre3us KieeBOH
KOMITO3HIINH K OETOHY B 3TOM ciIy4ae AoibkHa ObITh 2,0 — 2,5 MIa;

e paspylleHHE B KieslleM cocTaBe. [IpoYyHOCTh Ha pACTSHKEHHE CHCTEMHOTO
KJIESIIETO COCTaBa OOBIYHO BBINIE, YeM OCTOHA, M MO3TOMY pa3pyllIeHHE MPOUCXOAUT B
O0eroHe. PaspyiieHrne mo 3TOW MOBEPXHOCTHM MOXKET MPOU3OUTHU TOJBKO NPU BBICOKOH
TeMIeparype (BblllIe TEMIEpPaTyphl CTEKJIOBaHMs) WM MPU OYEHb OOJIBIION MPOYHOCTU

OeTOHa Ha pacTsHKEHUE.

Crapbivi beToH

Paspyiuenue:

B cTapom betoHe

MeXzy cTapbim 6ETOHOM ™
Y PEMOHTHbIM COCTaBOM Hosevi 6eTOH Miin

PEMOHTBIV COCTaB
B PEMOHTHOM COCTABE -~

Aomarypa
COCTaBoOM U Krieem
B Kriee Knevi
MeXzy Krneem n \
TIaMUHETOM S

BHYTPU JlamMnHata — ~ JlamuHar

Pucynox 15 — Bo3MOXHBI€ TOBEPXHOCTH Pa3pyIICHUS
YCUJIMBAEMOU (PEMOHTUPYEMOM) KOHCTPYKIIMH
® pa3pylIeHUE MO KOHTAKTy MEXAY OCTOHOM M KJIESIIMM COCTaBOM WM MEXIY
KJIEeSIUM cocTaBoM M mojocoi KM®. DToT BuA paspylieHUs BO3MOXKEH TOJBKO IMpHU
HEKaYyeCTBEHHON MOATOTOBKE OETOHHOW MOBEPXHOCTH B MPOLIECCE MPUKICHBAHUS OJIOCHI
KOMITO3UIIMOHHOTO Matepuaia. Bo Bcex ciyyasix aare3usi MeXay CIOSAMH JI0JKHA ObITh HE

menee 2,0 — 2,5 MI1a;
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e paspylieHue COOCTBEHHO KOMIIO3MLIMOHHOIO  Marepuana. Takodl  BuA
paspyuieHus BO3MOXKEH TOJIbKO MpPH HEKAYeCTBEHHOM 00pabOTKe MOBEPXHOCTH, NpPHU
HENPaBUIBHOM IPOECKTUPOBAHUM YCWICHHS M IPU NPEBBIIIEHUHM [EHCTBYIOIIUX Ha
KOHCTPYKIUIO HArpy30K MPEENIbHBIX BEIUYNH, IPUHATHIX IPU IPOESKTUPOBAHUH.

ITpu n3rube Hanbosiee 4aCTO pa3pyLICHUE MPOUCXOJUT B PE3yJIbTATE OTCIOCHUS
I0JIOCHI KOMIIO3UIIMOHHOTO MaTepuana OT NoBepxHOcTU OeToHa. Ilpu 3tom mo Gonbuiei
Y4acTH cJ1aObIM MECTOM CIICTNICHUSI MEX/Y MOJIOCONH KOMIIO3UTa U OETOHOM SIBIISIETCS CION
O0eToHa, pAcMONOKEHHBI BOJMM3M TOBEPXHOCTH CoeauHEeHHs. B 3aBucuMoOCTH OT
HAYaJbHOW TOYKU MPOIECCA PA3PYLICHHUs MOYKHO BBLAEIUTh YETHIPE THUIA Pa3pyLICHUS
(puc. 16).

Tun 1. Pa3pyiienue HaunHaeTcs B HE HapYLIEHHON TpEUIMHAMU 30HE aHKEPOBKHU.
KOMITO3MIIMOHHBIN MaTeprail MOXET OTCIOUTBCS B 3TOM 30HE B PE3YJbTAaTe CMATHS
0eToHa Mo/ IEMCTBUEM CIIBUTAIOIINX HAPSHKEHUM Ha KOHTAKTE CIIOEB.

Tun 2. OrcnoeHne KOMIO3UTa MPOUCXOJUT B pe3ysibTaTe 0Opa3oBaHMs TPEILUH
nu3ruba OT JAEHCTBUA BHENIHEH Harpy3ku. TpemmHbl u3ruba B OETOHE, MEPBOHAYAIBHO
HOPMAJIBHBIE K IPOJOJBHOM OCH 3JIEMEHTa, MOIYT Jajieéé paclpOCTPaHATHCS
TOPU30HTaIbHO. B 3TOM cilydae OTCIOEHHE IOJOCHl KOMIIO3WLMOHHOIO MaTepualia
MPOU30MIET B LUEHTPAIBHOW YACTU KOHCTPYKIIMH, B OTJAJIEHUHU OT 30H aHKEPOBKH.

Tun 3. OTcnoeHne KOMNO3UTa B pe3ysbTare 00pa30BaHUs HAKIOHHBIX TPELIUH B
pe3ynibTaTe COBMECTHOTO JIEUCTBUSI HOPMAJIbHBIX U KACATENbHBIX HAMPSKEHUN, U KOTOPbIE
MOTYT OBITh JOMUHAHTHBIMH TPH OTCIOEHUHU IOJOCHl KOMIO3WIMOHHOTO Marepuana.
OnHako B KOHCTPYKLMSAX C JOCTaTOYHBIM BHYTPEHHHUM M BHELIHUM IIONEPEYHBIM
apMUpOBaHHEM  OOpa30BaHME TaKUMX  TPEUIMH  MAJOBEPOATHO U  OTCIOEHHUE
KOMITO3MIIMOHHOIO Marepuana BO3MOXXHO TOJIBKO IPU HEJOCTATOYHOM IONEPEYHOM

apMUPOBAHUU.
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Pucynok 16 — Turmsl pa3pyuieHus x&ene300eTOHHOM KOHCTPYKIINH, YCHICHHON MOI0COM
KOMITIO3HUTa
Tun 4. OtcnoeHrne KOMIO3UIIMOHHOTO Marephajlia MOXET ObIThb BbI3BAHO U
HEpPOBHOCTSMHM TOBEPXHOCTH OeToHa. HEpOBHOCTP M I1IEPOXOBATOCTh OETOHHOMU
IIOBEPXHOCTU SBJIIFOTCS KOHILIEHTPATOPAaMU HANPSIKEHUW M BCIEACTBHUE 3TOrO MOTYT
CIIY’KUTh MPUYMHON HAYAJIHLHON MECTHOM moTepu cieruieHus noiockl KM@Y ¢ 6eToHOoM,
KOTOPasi MOXKET PACIIPOCTPAHUTHCS J1aJie€ U CTaTh PUUUHON OTCIOCHHUS.
Haubosnee THIUYHBIMU MECTAMHU MOSIBJICHUS Pa3pyLICHUM SBIISIOTCS:
e IPUMBIKaHHE K IJ1aBHOW OaJike BTOPOCTEIICHHBIX;

® U3MEHEHME T€OMETPUYECKMX pPa3MEpPOB IIONEPEYHOIO CEYECHMS YCHIICHHBIX
0aJoK;

® 00PBIB YACTH CTEP>KHEU PACTIHYTOU apMaTyphl;

® 3MEHEHHE [IMPHUHBI U TOJLIMHBI CAMOI0 KOMIIO3UI[MOHHOIO MaTepuania;

e 00pPBIB MOJOCH KOMIIO3ULIMOHHOTO MaTepHala rnepes ornopou;

® MPUIIO)KEHUE COCPETOTOUECHHON CUJIBI.

Bo Bcex sTux MecTax HaOMIONAIOTCS CKAaYKM KacaTeIbHBIX HANpsLDKEHWM Ha
IpaHUIE MEXAY OETOHOM M MOJIOCOM KOMIO3MIIMOHHOIO MaTrepuania, 4To MPUBOJIUT K
OTCJIOEHUIO MTOCIIEIHETO, a CIECAOBATENBHO, U K PAa3pyLICHUIO KOHCTPYKIMU. DTH MECTa 10
JUIMHE YCUJIMBAEMON KOHCTPYKIIMH HYXAAKOTCA B TIONOJHUTEIBHON aHKEPOBKE.

TunuyHoe pacnpeneneHue HOPMAJIbHBIX W KacaTelIbHBIX HaNpsDKEHWM Ha
KOHIIEBOM YYacTKe MNPUKICEHHOW K OETOHY MOJOChl KOMIIO3ULIMOHHOIO MaTepuasna

npuBeneHo Ha puc. 17. MakcuManbHble HAPSHKeHUST JEUCTBYIOT HA CaMOM KOHIIE MOJIO0CHI
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KOMITO3HIIMOHHOTO Marepuana (1o 150 — 200 mm), npu 3TOM KacaTelbHbIE HANPSKEHUS

110 a0COJIFOTHOM BEJIWYHMHE B HECKOJIBKO pas3 OoJIbIIIe HOPpMAJIbHBIX.

\ KacaTenbHble HanpaXxeHnA

Hopmaanble HarnpsaxeHud

HanpsixeHne

PaccTosiHue oT KoHua nonochbl
Pucynok 17 — Pacrnipenenenne HOpMaabHBIX M KacaTeJIbHBIX HAIPSKEHUM

Ha KOHIIECBOM YY4CTKC IIOJIOChI KOMIIOBMIIMOHHOI'O MaTCpHrajia

[Tepen BBHIMOJIHCHHEM PacueTOB IO YCHUJICHHIO JKEJIC300€TOHHBIX KOHCTPYKIIMIA Ha
BO3JICHCTBHE W3rHOAIONIETO MOMEHTa, TpeOyeTcs ONPEeNCIUTh MaKCHMAJIbHYIO CHITY
CIICTUICHUSI, KOTOpasi MOXKET IepeIaBaThcsi OT OETOHA K KOMITO3UITMOHHOMY MaTepuaiy, a
TaK)Ke OIICHUTH HAIPSHKCHHS CIBUTA M HOPMAaJIbHBIC HAINPSDKCHHS Ha TPaHHIE paszelia
0eToHa ¥ KOMITO3UITMOHHOTO MaTepuraa.

[Tpy ompeneieHWd TPOYHOCTH CLEIUICHHS, TpeaeiabHas BEJIMYMHA  CHJIBI,
nepe1aBaeMoi KOMITO3UIIMOHHON CUCTEME ITepe]T OTCIOCHUEM, 3aBUCUT OT JUTMHBI y4acTKa
co cuemieHreM. OnTUMaibHas JUIMHA yYacTKa CO CIHEIUICHUEM, le, ompesenseTcs Kak
JUIMHA, TIPH MPEBBIMICHUN KOTOPOH HE MPOMCXOIUT BO3pACTAHUE CHIIBI, ITEPEeIaBaeMON OT
0eToHa K KOMITO3UTY.

OHTI/IMEU'IBHYIO MJINHY y4aCTKa KOMIIO3UIMUOHHOI'O MaTCpHaia CO CHCILICHHUCM, Ie,

| = Ec’tc
) \Z'Rb‘,MM, (11)

rne E. — MOaylb ynOpyrocTd KOMIIO3MLIMOHHOrO Marepuana; (. — ToJIuHA

OTpeNEIISIOT 110 hopmyJie

KOMITO3UIIMOHHOTO MaTepuana; Ry — mpoyHoCcTh OETOHA MPU PaCTKEHUU.
VY aenbHOE clieIIeHne KOMIIO3UIIMOHHOTO MaTepuaia ¢ 0etonoMm, NC, onpenensor

o opmyiie:
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Nc :0'03'kb'\/ F\>bn'Rc1t ’ (12)

rne Ry, — HOpMaTMBHas NPOYHOCTh OCTOHAa Ha CKaTtue;, K, — TeoMeTphuYecKuit
KOO PHUIIMEHT, 3aBUCSINUN OT IIUPUHBI YCWJIMBAEMOW KOHCTPYKIHMH, D, 1 OT mmpuHEI
KOMITO3UITMOHHOTO MaTepuaia, b..

Koadduruent K, ornpenensaior cieayromuM 00pa3om:

(13)
rne bJ/b > 0,33 (ecm bJ/b < 0,33, npunumaetcs 3HadyeHHE K, COOTBETCTBYIOIICE
b./b =0,33).
JIJIs MCKITIOYCHHS OTCIIOCHHUS KOHIIEBBIX YYaCTKOB KOMIIO3HIIMOHHBIX MaTepHAIOB
UX IMPOYHOCTD O CIAEAYET OMPEACIIATH 0 hopMyIIe:
1 [2E-N,
K_J/cd‘\M\ n, -t (14)

GC

IZI€ Yeq — KOIDPUIMEHT HAIEHKHOCTU 1O KOMIIO3UIIMOHHOMY MaTepuaiy, NpUHUMaeMbIi
1,2 nast cepTUPUIIMPOBAHHBIX KOMIIOHEHTOB M CaMOTO KOMIO3HUIIMOHHOTO MaTepHaia |
1,5 nna cepTuduUUpPOBaHHBIX KOMIIOHEHTOB KOMIIO3ULIMOHHOIO MaTepuaia; Y.
KO3 PUIIMEHT HAIEKHOCTH MO OETOHY.

[Ipy wWcmONBb30BaHUM  CHENMUANBHBIX  AHKEPHBIX YCTPOWCTB  (NOTIEPEYHBIC
apMaTypHble ~ CTep)XKHM M3  KoMIo3uToB, [l-oOpazHas  oOepTka  JUCTOBBIM
KOMITO3UIIMOHHBIM MaTepUaIoM W T. I.), MaKCHUMallbHasi MPOYHOCTh KOMITO3UIITMOHHOTO
MaTepuaiga JI0JDKHA OIpPEAENsAThCS HEMOCPEICTBEHHO C IMOMOULIbI0  CHEIHAIbHO
0I00paHHBIX JIJISl 3TOTO ClIydyasi SKCIIEPUMEHTAIbHBIX UCTIBITAHUM.

Jl5is mpeoTBpaIieHns OTCIOSHUSI KOMITO3UITMOHHOTO MaTepuaia B CpeaHei JacTu
YCUJIMBa€MOM KOHCTPYKIIMH UX MPOYHOCTb CIEAYET ONPENEATh 110 popMyJe:

K 2-E,-N,

o cr

ekl Vo \/Z \ nc .tc ’ (15)

rie Ky mpuHuMarthbes paBHbIM 3,0
CooTBeTcTBYIOIIEE 3HAUYEHHWE pacueTHOW nedopmanuu, €, B KOMIIO3UIIMOHHOMN
CUCTEME CJIeIYET ONpPEAENITh N0 (hopmyIe:
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c . (16)
B mpomecce dkcmmyatanmuM  KeI€300€TOHHBIX  KOHCTPYKITUH, YCHJICHHBIX
KOMIIO3UIIMOHHBIM MaTepHaioM, HaNpsHKCHHWE CIBHTa Ha TpaHMIEe paslena MEXIy
aATre3uBOM U OCTOHOM Ty e, TOJDKHO OBITH MEHBIIIE, YEM PAacUeTHAs MPOYHOCTH CICTICHUS

MEXTy KOMITO3HIIMOHHBIM MaTepHuaaoM U 0eToHoM, fuy, ¥ onpenensercs mo ¢popmyie.
Toe < fod - (17)

Hampsioxenue caBura, Tpe, CIEIYET ONMPENLISIThH Mo (hopmyre:

The = Kid Tm (18)
rae Kg — xodddumment (> 1), yuUTHIBAIOIIMI HaNpsHKEHHE CIABUIa W HOPMAaJIbHBIC

HaIpsHOKEHUST BOJIUM3U KOHIEBBIX YUaCTKOB aHKEPOBKH, OIpeesieMbli 1o hopmyIie:

kg = (57 +115: ;%) (19)
KoaddurmenTts! K; 1 K, ciienyer onpeaenars mo Gpopmyoie:
KO':KZ'.ﬁ.tf (20)
k. =l+a-a-— 2
Q@ (21)
rne M - 5 — wusrubarommii MOMEHT, JeicTByIOIlell Ha KOHLEBOM Y4acTKe

’KeJIe300€TOHHON KOHCTPYKIMU (cM. puc. 18); Q, - 5 — monepeuHas cuia, AeHCTBYyOMIAs

Ha KOHIICBOM YYaCTKE >KeJIe300€TOHHOM KOHCTPYKITHH.

R RN R R RN E R R RN RN

4

ﬁ KMD
7a

Pucynok 18 — Cxema reoMeTpruyecKkux mapaMmeTpoB YCUINBAEMOH KeIe300€TOHHOM
KOHCTPYKLMU: a — BenunHa npuBsizku KM® Kk IeHTpy Omopbl, MM;

Z— Tekylas KoopJuHara, (| — paBHOMEPHO-pacIpe/eJIieHHas Harpy3Ka
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KoaddummenTst o u  npencrapisitior coO0i 1Ba ynpyrux napamerpa, KoTopbie

CJIeIyeT ONPEAENISITh MO (hopMyIam:

Kl
“TE
\ R (22)
ﬂ:[bc-2-3'K1]l/4
4.E -
¢ ¢ ’ (23)
rne E. — wMomyap ympyroctd KOMITO3MIIMOHHOTO Martepuana; t. — TommmHa

KOMITO3HIIMOHHOTO MaTepuana; b, — mmpruHa KOMIO3HIIMOHHOTO MaTepuana; |, — MOMEHT
MHEPIUU KOMIO3UIMOHHOIO0 Martepuana; K; — mapameTp, KOTOPBIM CIeayeT ONpeaeaTh
o gopmyie:
_ 1
==
t, /G, +t, /G, ’ (24)
rne G, — Moaynb ciBura kieeBoro coctaBa; G, — Moaynb ciBura 6eToHa, t, — TodmMHA
KJIEEBOI'O COCTaBa, t, — MpHUBEACHHAs TOJIIMHA OeToHa (CTaHJapTHbIE 3HayeHus ty
coctaBsitoT 20-30 Mm).
CpenHee HanpspKeHUE CABUTA Ty, B COOTBETCTBHM € Teopued JKypaBckoro,

CIIeIyeT ONPENCISITh 10 hopmyie:

r = Q(z:a) 'tc : (h_ Xe) ’ (25)
W

IJI€ X, — PacCTOSIHUE OT KpaillHEero BOJIOKHA, pa0dOTaIOIIEr0 Ha C)KaTue, 10 HEUTpalbHOU

ocy; | — MOMEHT WHepIUH MpUBeIeHHOTO cedueHus; B = EJ/E, — kK0ahdUIMEHT OTHOIICHMSI
MOJyJIel yIPyrocTH KOMITO3UIIMOHHOTO MaTepuaia u OeToHa.

B cmyuae ecnm oOecneunBaeTcs KOHIIEBash aHKEPOBKAa KOMIIO3ULIMOHHOTO
Marepuajia ¢ ucrnoib3oBaHueM I[1-o00pa3Hoit 000WMBI, TO BO3JEHCTBHEM HOPMAJIbHBIX
HaMPsHKCHUH MOXHO TpeHeOpeub, a koaddunueHT K, B (20) mpuHMMaeTcsi paBHBIM HYJTIO.

PacyetHas npo4HOCTH cuerieHus, fn,g, mpeacTaBisger coOoW  GYHKIUIO

HOPMAaTHUBHOM MPOYHOCTU OETOHA Ha pacTsixkeHue, Ry, 1 onpeaensercs no Gopmyiie:

fog =Kp - Rin
Vo , (26)

r7e yp — KodhUuireHT, npuHuMaeMblid paBHbIM 1 JJI aBapUfHBIX COYETAHWUN Harpy3oK,
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1,2 nyg yCTaHOBUBIIUXCS COUETAHUIN HArPy30K.

JlJis OZTHOTIPONIETHBIX YKEeNEe300€TOHHBIX KOHCTPYKUMHN (IUIUTHI, OajKu) yCUJICHUE
U3 KOMIIO3MLIMOHHOIO MaTepuajia JOJDKHO OBbIThb 3aBEJEHO, [0 MEHbIIEW Mepe, Ha
pacCTOSIHUM, PAaBHOM | TOCIIE TOYKM BJIOJb MPOJIETA, COOTBETCTBYIOMIEH MOMEHTY
oOpa3zoBanus TperH M. {7151 MHOTOCIOWHOTO YCHIICHHSI MaTepUAIOB TOYKA OKOHUAHUS

CJIOCB O OJIZKHBI OBITH Pa3aABHHYTEI, 06p33y51 KIIMHOBHUAHYIO ITOBCPXHOCTD.

e o e o e o o  #

e o s s e e e e e

150 150 150

Pucynox 19 — Cxema aHKEpOBKH OJHOIPOJICTHBIX JKEJIE€300€TOHHBIX KOHCTPYKITUN

Haunbonee ynanenHast oT 1ieHTpa Mojioca U3 KOMIO3UIIMOHHOIO MaTepuraa J0JKHa
OBITh 3aKOHYCHA Ha PACCTOSHMM HE MEHEe ueM |l Tocjie TOYKH BIOJb MPOJieTa, COOTBET-
CTBYIOIIIEW MOMEHTY 00pa3oBaHMs TpenuH. Kaxaplid mocneayonui ciod T0KeH ObITh
3aKOHYEH Ha PacCTOSIHUM He MeHee yeM 150 MM 10 KoHIa npeapiayiero cios (puc. 19).

Jlnst  MHOTONPOJIETHBIX ~ OaJIOK  OJHOCIOMHOE  TOKPBITHE  CUCTEMBI W3
KOMIO3UIIMOHHBIX MaTepUaOB JOKHO OBITh 3aKOHYEHO HA PACCTOSHUM MHUHUMYM

150 MM 10 TOuKM meperuba (TOUKa HYJEBOTO MOMEHTAa PE3yJIbTUPYIOIIUX PAaCUETHBIX
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Harpy3ok). s MHOrOCIOMHBIX MOKPBITUM M3 KOMIIO3ULMOHHBIX MAaTEpHUajOB BHELIHUI
CJIOM JOJIKEH OBITh 3aKOHUYEH Ha paccTossHUH HEe MeHee 150 MM OT ToukM neperuoa.
Kaxaplil nmocnenyromui ciioil J0KeH ObITh 3aKOHYEH Ha PACCTOSTHUM HE MEHEe
150 mm ot mpeapiaymiero ciosi. Hampumep, ecnu TpeOyeTcss MPUMEHUTb TPEXCIOWHOE
MOKPBITHE, CJIOW, HAXOASIINNACS B HEOCPEACTBEHHOM KOHTAKTE C OETOHHBIM OCHOBAHHUEM,

JOJIDKCH OBITH 3aKOHYCH Ha PaCCTOAHMU HC MCHCC UCM Ha 450 MM moclie TOYKHU Hepem6a

(puc. 20).

150 150 150

Pucynok 20 — Cxema aHKepOBKH MHOTOTMPOJIETHBIX JKeTI€300€ TOHHBIX KOHCTPYKIIHIA

JlaHHBIE pEeKOMEHJAIMU TPUMEHSIOTCS IS 00JIacTe C IOJOXKHTCIbHBIM U

OTPpULATCIIBHBIM MOMCHTAaMM.
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7.6 OueHka KOMIO3UIIMOHHBIX CUCTEM /IJisl BHEIIIHET0 apMUPOBAHMS

[Ipn ouEHKE KOMIO3UIMOHHBIX CHCTEM BHEIIHETO apMUPOBAHUS HEOOXOIUMO
YUUTBIBaTh CIEAYIOLIME OCHOBHBIE (DAKTOPBI: BIIMSHUE OKPYXkarolled cpeibl, 0OCOOEHHO
IIEJIOYHOCTh M KHUCJIOTHOCTb, TEIUIOBOE PACUIMPEHUE U AJIEKTPONPOBOJHOCTH CUCTEMBI,
YCIOBHSI MPWUJIOKEHUSI BHEIIHEW Harpy3Kd IIOCJI€ BOCCTAaHOBJIEHHS (YyCHJIEHHS),
OCTaBLIUICS CPOK CIYy’KOBI >K€1€300€TOHHOM KOHCTPYKLUMH W HaJIM4ue B IPOEKTE
3aIIATHOTO MOKPBITHS.

YcoBusL OKpYKarollel Cpelibl MO-pa3HOMY BIIMSAIOT Ha TMOJHUMEPHI U BOJIOKHA
pa3HbIX KOMIIO3ULMOHHBIX CUCTEM. MeXxaHN4eCcKHe CBOWCTBA (HAIIpUMEp, CONPOTHUBIICHUE
Ha pa3phIB, NIPENEIbHOE OTHOCUTEIBHOE YJJIMHEHUWE U MOJIYJb YIPYTrOCTH) HEKOTOPBIX
KOMITO3MIIMOHHBIX CHCTEM YXYALIAIOTCS IOJ BO3JACHCTBHEM OIPEICIICHHBIX YCIOBUN
OKpYXXarollel Cpellbl, TaKUX, KaK IIEJIOYHOCTh, COJEHAas BOJA, XMMHYECKHE BEIECTBA,
yIbTPa(HOIETOBOE H3IIyYEHHE, BBICOKME TEMIIEPATYpPbI, BBICOKAS BIAKHOCTb M LIUKIIBI
3aMOpakuBaHne — orrauBaHue. (CBOHCTBa  Marepuana, HCIOJIb3YEMOIO  JUIA
BOCCTAaHOBJIEHUS (YCWJICHHMSI), AOJDKHBI YYUTBHIBATH €ro IMOJ3y4ecTh O] BIUSHHEM
IPUBEIEHHBIX (PaKTOPOB.

[TpoexkTupoBIIMK  TpU  BBIOOpPE  KOMIIO3ULIMOHHOW  CHCTEMBI  JOJDKEH
PYKOBOJICTBOBAaThCS MH(pOpPMAIIMEl O HEXeNaTelbHbIX (PAKTOpax OKpYXKarollel Cpelsbl,
BIIMSIFOIIMX HA COCTOSIHUE KOHKPETHBIX CHCTEM BHEIIHETO apMHUPOBAHUS.

[{e104HOCTE/KUCTOTHOCT. N3menenune pabouunx XapaKTEPUCTHUK

KOMITO3UIIMOHHOW CHCTEMBI, MOABEPKEHHOM BO3JICUCTBUIO MIETOYHOM WM KUCIOTHOU
Cpellbl, C TCUCHUEM BPEMEHM 3aBUCHUT OT MaTepualia MaTPULbI U aPMUPYIOIIETO BOJIOKHA.
Cyxoe, HeIPONMUTAaHHOE HEMOKPHITOE WM HE3aIUIIEHHOE YIIIEPOIHOE BOJIOKHO 00J1aaeT
CONPOTUBIICHUEM BO3JICHCTBUIO KAaK IIEJIOYHBIX, TaK W KHUCJIOTHBIX CpEld, TOrJa Kak
OTOXKEHHOE CTEKJIOBOJIOKHO CTAPEET C TCUCHUEM BPEMEHHU MO BO3JICMCTBUEM dTUX CPEI.
OpnHako, Tpu MPaBWILHOM MPUMEHECHUH, MOJUMEpPHAS MaTpulla JO0JKHA U30JMPOBATH U
3aIMIIATh BOJIOKHO OT BO3JEHCTBHS IICIIOYHBIX/KUCIIOTHBIX CPEl M 3aMEJIATh CTapCHHUE.
B coctaB BeIOpaHHOI KOMITO3UIIMOHHON CUCTEMBI JIOJDKHA BXOJAUTH MOJIMMEPHAsl MaTpHIIa,
oOJrajaromias CONMPOTHBISIEMOCThIO BO3JCHCTBHUIO IIEIIOYHBIX M KHUCIOTHBIX cpena. Jlms

YYaCTKOB C BBICOKOM IIECJIOYHOCTBIO M BBICOKOW CBHIPOCTBIO WM OTHOCHTEIBHOW BIIAXK-
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HOCTBIO IIPEANOYTUTENIbHEE BBIOUPATh CUCTEMBI C YTIEPOIHBIM BOJIOKHOM, YEM CHUCTEMbI
CO CTEKJIOBOJIOKHOM.

TennoBoe pacmupenue. CBOICTBAa TEIJIOBOIO PACHIMPEHUS KOMIIO3UIIMOHHBIX
CUCTEM MOTYT OTJIMYaTbCA OT CBOMCTB OeToHa. Kpome TOro, cBoOiCTBa TEIJIOBOTO
paciiupeHusi BOJIOKHA M  TIOJUMEPHBIX KOMIIOHEHTOB CHCTEMBI TaKKe MOTYT
BapbUPOBATHCS. YTIEPOJHbIE BOJIOKHA MMEIOT KO3((UIIMEHT TEmIOBOrO pacIIMpEHUs,
ONMM3KUII K HyNIO, TOorga Kak KOY(PQHUIMEHT TEIUIOBOTO PaCIIUPEHHs] CTEKJIOBOJOKHA
O30k K kodddunmeHnty s Oerona. KoaduimeHTbl TEMIoOBOro pacudpeHust
MOJIMMEPOB, UCIOJB3YEMBIX B KOMITO3UITMOHHBIX CHCTEMaX, OOBIYHO MPUMEPHO B IATH pa3
MeHbIe Kod(duimeHTa TemoBoro pacmmpenus 6etona. Pacder paznocteit nedopmarniuid,
BBI3BAHHBIX BO3JIEUCTBHEM TEMIEPATYpPbl, YCIOXKHICTCS PA3IMYHON OpHEHTaluen
BOJIOKOH, 0ObEMHOM J10J7Iel BOJIOKHA (COOTHOIIEHHE 00beMa BOJIOKOH K 00beMY BOJIOKOH
U TOJMMEPOB B KOMITO3MIIMOHHOW CHCTEME), a TaKKe TOJIIUHON KIEEBBIX CJIOEB.
Nmeromumiicss mpakTUYECKUNA OTBIT TOKA3bIBAET, YTO Pa3HUIIA B TEILIOBOM PACIIUPEHUU HE
BIMSIET Ha pabOTOCTIOCOOHOCTh KOMITO3UIIMOHHON CUCTEMBI TTPH U3MEHEHUH TEMITEPaTypPhl
B npenenax £28 °C.

DJIEKTPONPOBOAHOCTH. CTEKIOIIIACTUK U TUIACTHK, apMUPOBAHHBIA apaMHUIHBIM
BOJIOKHOM, SIBISIFOTCSI 9()DQEKTUBHBIMU AJIEKTPUUCCKUMHU H30JIATOPAMH, TOT/A Kak
MJIACTUK, apMUPOBAHHBIM YTIJIEPOJAHBIM BOJIOKHOM, SIBISIETCS MPOBOAHMKOM. Bo wu30e-
KaHWE€ BO3HUKHOBEHHS  DJIGKTPOXMMHUYECKOM  KOPPO3HHM  CTaJbHBIX  JJIEMEHTOB,
KOMIIO3UIIMOHHBIE MaTepHallbl, COJIEP)KalIUe B CBOEM COCTaBE YIJVIEPOJ, HE JOJKHBI
KacaThCs METaJlJIa HaMPsIMYIO.

Yder HArpy3ku. YCIOBUS Harpy>KeHUs MO-Pa3HOMY BJIMSIIOT Ha pa3HbIe BOJIOKHA
KOMITO3UIIMOHHBIX cHCcTeM. HekoTophie (akTopbl HArPYKEHUs, BIUSIONINE HA COCTOSTHHE
KOHKPETHBIX KOMITO3UIIMOHHBIX CHCTEM, MpecTaBieHbl Hike. KonkperHas uHbopMmaius
MPEIOCTABIISACTCA U3TOTOBUTEISIMU MaTepuara.

JlomycTMoe HMUKIMYECKOe BO3IEHCTBHE — KOMIO3UIIMOHHBIE CUCTEMbl HA OCHOBE
apaMUIHBIX W CTEKJIOBOJOKOH OO0JaNaloT Jydiled YCTOMYMBOCTHIO K IUKIMYCCKHM
Harpy3kam, 4eM CUCTEMbI Ha OCHOBE YIJIEPOJIHBIX BOJIOKOH.

Paspymienne mpu ATUTENBHBIX W YCTAJIOCTHBIX HAarpy3kax — KOMIIO3UIIMOHHBIC

CUCTEMbl Ha OCHOBC YIJICPOJAHBIX BOJIOKOH O6J'Ia,218_IOT BBICOKOM COIIPOTUBIACMOCTBIO
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pPa3pyLICHUIO TpPH MJIWATEIbHBIX HArpy3Kax M pa3pyLICHUI0 BCIEICTBUE YCTAJIOCTU
Marepuana. CuCTEMbl Ha OCHOBE CTEKJIOBOJIOKOH 0OJiee YyBCTBUTEIHHBI K 000MM BHIaM
Harpy3okK.

Cpok city0bl KOMIO3UIIMOHHBIX CUCTEM SIBIIIETCS MPEIMETOM HPOI0JKAIOIIUXCS
B HACTOSIIIEE BpEeMs HAy4YHBIX ucciaeAoBaHUN. [IpOEKTUPOBIIMK JOMAKEH BBIOpATh
KOMITO3UIIMOHHYIO CHUCTEMY, KOTOpas TMpOIUIa MCHBITAHUS Ha CPOK CIYKObl U
COOTBETCTBYET YCJIOBUSM OKPYXKAIOIICH CPE/Ibl.

JIro06asi KOMITO3UIIMOHHAS CHCTEMa, MOJHOCTBIO OKpYKarolasi Wi MOKpbIBAOIas
KEJIE300€TOHHYIO KOHCTPYKIIMIO, TOJKHA OBITh MCIBITAHA HA COMPOTHUBJIEHUE BO3JEHUCT-
BUIO PAa3IUMYHBIX (PAKTOPOB OKpYXKAIOUIEH Cpelbl, BKIIOYAs 3aMOpPaXUBAaHHE U
OTTauBaHHE, KOPPO3HI0 METAJIa, arperaTHbple PEakiMu CO IMIEJIOYaMH M KHUCIOTaMH,
BOJIOCTOMKOCTb, JaBJICHUE BOJSHBIX MapOB U MAPONPOHHUIIAEMOCTb. MHOrue u3s
KOMITO3UIIMOHHBIX CUCTEM CO3/Ial0T BIArOHENPOHUIIAEMbIN CIIOM HA TOBEPXHOCTU OETOHA.
B oOnmactax, rae OXugaeTcss TNPOHUKHOBEHHE BOJSHBIX TMapoB, HEOOXOAUMO
MPEyCMOTPETh COOTBETCTBYIOIIUE CPEJICTBA YIaJICHUSI BJaru ¢ MOBEPXHOCTU OETOHA.

Bb160p 3alIMTHOTO MOKPBHITUS — HA YCTAHOBJICHHYIO KOMIIO3UIIMOHHYIO CHCTEMY
MOYET ObITh HAHECEHO MOKPBHITUE WJIU CUCTEMa U3OJISALMY JJIsI 3alUTHI €€ OT BO3JCHCTBUS
OT/ACNBbHBIX (DaKTOPOB OKpYyKaromiel cpeapl. TodmuHa W TUM TOKPBITUS JOJDKHBI
BBHIOMPATHCSI HA OCHOBAaHUU TPEOOBAHMI K PEMOHTY KOMITO3UMIIMOHHBIX MaTepUalioB, WX
CONPOTUBJICHUIO BIUSHUIO OKPYXKAIOIIEH Cpejbl, HAapuMep, BJIAKHOCTU, MOPCKOU BOJIE,
nepenajgaM TeMIeparyp, OTHIO, YAapHBIM BO3JEUCTBUSIM H  YIbTPaPHUOIECTOBOMY
00JIy4eHUI0, IPYTUM OTPHUIIATEIIHHBIM BIUSHUSIM MECTA YCTAHOBKH, a TAK)KE YMBIIIJICHHON
nopue. [TokpbITHS TIpeaHa3HA4YEHBI IS 3alIUTHI OT YXYAIICHUS MEXaHUYECKUX CBOMCTB
KOMITO3UIIMOHHBIX cUcTeM. HeoOXoammMo neproudyecky npoBEpsITh COCTOSIHUE MTOKPBHITUN
Y MIPOBOAUTH TEXHUYECKOE 00CTy)KUBaHUeE Jisl obecriedeHus: dPPEeKTUBHOCTU UX PaOOTHI.

BuemHue mOKpeITHS (IIEMEHTHAs INTyKaTypHas CMECh) WM YIUIOTHSIOIINE
MOJIMMEPHBIE MOKPBITUS BOJOKOH MOTYT 3allMIIATh UX OT YJIApHBIX BO3JCHCTBUN WU
TpeHus. B 30Hax, moAaBEprarOIMXCcs YAAPHOMY BO3JIEHMCTBUIKO BBICOKOM WHTEHCHUBHOCTHU
WJIM PACIIOJIOKEHHBIX B MECTax JIBM)KCHHS TPAHCIIOPTA, MOXKET TTOHAIOOUTHCST YCTAaHOBKA

JIONOJIHUTEIILHOM 3alIUThI.
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8 Pacyer napamMeTpoB PeKOHCTPYKIUMN U YCUJICHUS

7KeJ1e300eTOHHBIX KOHCTPYKIIUI

8.1 H3rub6aemMble KOHCTPYKIMH 0e3 IpeIBAPUTEIbLHOI0 HANPSIKEHUsI

apMaTypbl

8.1.1 HavanbHoe HanpsHKeHHO-AE(POPMUPOBAHHOE COCTOSIHHE KOHCTPYKITUH Tepe
BHEIIHMM apMHPOBAaHUEM (JaHHBINA MOAMYHKT pa3BUBACT MOJI0XKEHHMS I1. 11.6.24 - 6.26 [5]).

Hcxongnble naHHBIC [UIS aHalW3a HayallbHOM CHUTyallud Tepel YCHICHUEM
(pacueTHass cxema KOHCTPYKLUWH, JEHCTBYIOIIHME HArpy3Kd, pa3Mepbl KOHCTPYKLUHU U
CTENEHb MOBPEXJEHUS OETOHAa U apMaTyphl) ONPEACNAIOTCS B Pe3yJbTaTe MPOBEIACHHUS
AMArHOCTUYECKOTO  OOCIIeZIOBaHMS  MOAJEKAIIEH  YCHUJICHHIO  JKeJIe300€TOHHOMN
KOHCTpyKUuU. OnpeneneHre HavyajJlbHOTO MaKCUMAaJIbHOIO H3ruMOaromero MomeHrta M,
MPOM3BOJAUTCS Kak JJii BTOPOM TPYNIbel TPEAETbHBIX COCTOSIHMM 0e3 yuera
KO3 PUIIMEHTOB HAAEKHOCTH MO Harpy3ke W 1o Marepuany. Ha »stom srame
IIPOU3BOJUTCS ONpPEICIICHUE paclpeneseHus aedopmanuili MO0 CEUEHUI0 KOHCTPYKIHUH

HCXO0/Is U3 €€ pabOThI B YIIPYTOM CTAIUH.

Ecnn HayanbHBIH MaKCHMMAaJIBHBIA W3THOAIOIIMH MOMEHT M, Ooabllle MOMEHTa
TpenMHO00pa3oBaHus ceueHus] My, TO pacyeT NPOU3BOIAUTCA KaK JUIS CEUSHHUS C
TpeImuHaMH, MpuBeaeHHOTO Ha puc. 21. B cimywae ecimu M,<M ero BIuUsSHHEM TIpHU

JaNbHEHUIIIEM pacyeTe YCUIMBAEMON KOHCTPYKIIMH MOKHO TIpeHeOpeyb.

BricoTa cxartold 30HBI CEYEHHS X, HAXOAUTCS M3 YCIOBHS, YTO CTATUYECKUU

MOMCHT HpI/IBe,I[eHHOFO CCUCHUA OTHOCUTCIBHO HeﬁTpaHbHOﬁ oCcHu paBeH HYJ'HO
- 2 ! A -

Sed™ %72 + aAs(X —a) — aA(hy — %) = 0, (27)
rae b — mupuHa cedeHHs MPSAMOYTOJbHOro 3jeMeHta, MmMm; « = EJE, — oTHomeHue
MOYJIEH YNPYroCTH apMaTypHOU cTaimu u 0eToHa; Ag — TUIOMAAb MOMEPEYHOTO CEUEHUS

9 2. o
ckKaTou apMartypbl, MM"; Ag — MJIOMIAb MONEPEUYHOI0 CEUEHHUs PACTSIHYTOM apMmarypbl,

2. o o
MM , a’ — pacCTodaHne OT OCH, HOPMAJIbHOU K IINIOCKOCTH n3rnba u MpoxXoasAIcCH 4Y€pe3

LHEHTP TAXKECTHU CCUCHMA cokaTou apMaTtypbl, A0 BHCIIHECTO CXATOro Kpasd CCUCHUA
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aneMenTta, MM; h, — pabouas (mone3Hast) BeicoTa cedenus, mm, Ny, = h — @, h — monHas
BBICOTA CEYCHHS, & — pPAacCTOSIHWE OT OCH, HOPMAJbHOW K IUTOCKOCTH H3ruba W
HIPOXOIAIIEH Yepe3 IEHTP TSHKECTH CEUYEHHUS PacTIHYTOM apMaTyphl, [0 BHEIIHETO
PacTSIHYTOTO Kpas CEUCHHMSI.

MoMeHT UHEPLIU TPUBEICHHOTO ceueHUs | oq Openensercs Kak

lred = DX 3 + aA(No— Xo)* + aAs(Xo—a)> . (28)
Sbﬂ
ai‘
g XD
MD
< h h,
A,
!
b Sb'tn

Pucynox 21 — HauansHoe HanpsipKeHHO-Ae(OPMUPOBAHHOE COCTOSIHUC
AJIeMEHTa Tepe]] yCUlieHueM

Hcxons w3 mpuHOHMNA HEPa3pbIBHOCTH JAedopManvii W HUX JMHEHHOTO
pacnpeneneHrdss MO0 HOPMAIbHOMY CEUEHHIO TP YYETE€ HA4dalbHOTO HAMpPsSKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUSI U3rH0AEMBbIX JIEMEHTOB, MOJYYEHHOTO UMHU JI0 YCUJICHUS
MaKcUMaJbHbIC JehopMaIiuu KpaiHe pacTsIHyTOro BOJIOKHA OETOHA, 3HAYCHUST HAaYaJIbHBIX
OTHOCHMTENHHOM Ne(OopMaluy CyIIECTBYIOLIEH CTAIbHOM apMaTyphl €. M OTHOCHUTEILHON
neopMalul CKATOro OETOHa &  BO BpPEMsl yCHICHHS ONPENCISIOT 10 (opMyle,

JIOTTYCKAETCsI ONPEACIIATH 10 (hopMyram:

Epto = !

Epl e (29)
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0 MO

bl " ! red
M
0 _ 0
=g | % (31)
bl " ! red
rie M, — wusrubaroumii MOMEHT OT (akTHUeCKOW Harpys3Kkd, AeHCTBYIOLIEH Ha

KOHCTPYKIIMIO JIO YCHJICHHUSI, OTHOCUTEIBHO OCH, HOPMaJIbHON IUIOCKOCTH JEUCTBUS
U3rUOAOIIEr0 MOMEHTa M MPOXOJAIIeH uepe3 MEHTP TSHKECTH IPUBEICHHOTO
MOTIEPEYHOTO CEYCHHS dJIEMEHTa; Ep; — Momynb nedopmariuu cKaToro OeToHa; ey —

MOMCHT HWHCPpHOHUU IIPHUBCACHHOI'O IIOIICPCUHOTO CCUCHUA OTHOCUTCIIBHO CIro ILCHTpa

TSDKECTH; X, — BBICOTA C)KATOM 30HBI O€TOHA.

[MapameTpsl Epy , lieg 1 Xy B dopmyrnax (26) u (27) ciemyer ompeaensTh IO
ykazanusm CII 63.13330.2012 ¢ yuyeTom OTCYTCTBUSI WM HAJIUYMS TPEIIUH B PACTSHYTOU
30HE CEYCHUS KOHCTPYKITHH.

8.1.2 IIpoyHOCTh 1O HOPMAIbHBIM CEUYECHHSM (JIaHHBINA TOAMYHKT pa3BUBaET
OCHOBHBIC MTOJIOKECHUS IL.I1. 6.2.7 [6]).

[Ipn ycwieHHMH IKeIe300€TOHHBIX  KOHCTPYKIIMH  JOMYCTUMBIH  YPOBCHD

I[C(bOpMaHI/Iﬁ B KOMITIOSHIIMOHHOM MAaTCpHajIC CICAYET OIPECACIIATh U3 YCIIOBUA:
h—x
Ec = &y ( X ~ Ehto < € (32)

Pacyer HanpsbkeHMsT B CHCTEME YCHUIICHMSI M3 KOMIIO3MIIMOHHBIX MaTEpUaJIOB
CJIeIyeT MPOU3BOIUTH TIO (hopMyIIe:

o,=E, -¢,. (33)

3HadeHHUEe TOMyCTUMOTO YPOBHS Jepopmaliuii B CTAIbHON apMaType B pacTSIHYTOM

30HE CJeAyeT IPOU3BOIUTH 1O HOopMyIIe:
- X
&= (‘90 + gbto) ’ (hoj . (34)
X
Pacuet HanpspkeHHs B CTAIBHON apMaType onpesensiercs no Gopmyre:
o.=E,-&,<R. (35)

3HaueHHe JOMYCTUMOIO YpPOBHS AepopMalMii B CTalbHOM apmaType B CxKaTou

30HE CJIeAyeT IPOU3BOIUTH 1O HopMyJIe:
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£.= n X‘x"" (36)
Pacyer HampspkeHUsI B CTalbHOM apmaType CXaToOW 30HBI OINPENENSIeTCsS IO
bopmyie
o.=E, -¢.. (37)
Pacuer 1mo mpoYHOCTH ceueHUN M3THOAEMBIX AJIIEMEHTOB, YCHUJICHHBIX BHEITHUM
apMUPOBAHUEM U3 KOMIIO3UTHBIX MaTEPUAIIOB, CJIEAYET MPOU3BOJAUTH U3 YCIOBUSA
M < My, (38)
rae M — u3rubaronuii MOMEHT OT BHEITHEW Harpys3ku; M — NpelelbHbIA U3ruOaronuii
MOMEHT, KOTOPBIF MOKET ObITh BOCIIPUHST YCHJICHHBIM CEYCHUEM dJIEMEHTA.

3nayeHne My IS M3rU0AaeMBIX AJIEMEHTOB NPSIMOYTOJBHOTO Ce4eHus (puc. 22)

CIIeIyeT ONPENCISITh 0 hopmyie:

- X N
Mu=n-ou (=P X e ac (- A o B0y e
IIPH 3TOM BBICOTY CKATOM 30HBI X OIPEAEIAIOT 0 GopMyIie

_ GS'A%_O-‘S'A%I_FO-C'A:
- o -R-p-b ’

rae o; u B; B popmyrne (35) 0003HAUAIOT MapaMeTpbl, OMPEACIIAIONINE MPSIMOYTOJIbHYIO

(40)

AOIOPY  HANpsOKEHW  OeTOHA, OSKBUBAJEHTHYK)  HEJIMHEHMHOMY  pachpelesiCHUIO

HanpsHKECHUS .
4-¢
Pi=
6-& b—2-6‘b ’ (41)
N a2
o =2 E0E " (42)
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£,=6,20,0027-:-0,0045

I !
L/ AR Jan
X T
h
83 HASRS
| A _ aEE
Ehto SC 6) B)

Pucynok 22 — HanpspxkeHHo-1epopMupoBaHHOE cocTosiHuE yeuiieHHoro KM®
U3ru0aeMoro Kejae300€TOHHOTO AJIEMEHTA: a — MOTNEPEUYHOE CEUCHUE; O — pacipeieicHue

nedopmaliuii; 6 — pacnpeieIeHue BHyTPEHHUX YCUIIUN

BoeicoTa cxaroii 30HBI O€TOHa X [JOJDKHA OJHOBPEMEHHO YAOBIETBOPSTH
dbopmynam (32) — (37), (40), obecrnieunBas paBHOBECHE BHYTPEHHUX CHJI H COBMECTUMOCTD
nedopmanuii. [l ompeneneHuss BBICOTHI CKATOM 30HBI O€TOHA X HEOOXOIMMO
WCITOJIB30BaTh METOJ] WTEPAIMOHHBIX MpUOMMKeHWH. Ha mepBoHavYasbHOM dTare
3a/laeTcsd 3HAYCHHE BBICOTHI CXKATOW 30HBI OETOHA W Jajee MPOU3BOAUTCS pacyeT IO
dopmyinam (32) — (37). YrouHeHHOe 3HaueHHWE TIyOWHBI HEUTPAIBHONM OCH C
paccuuThiBaeTcs 3ateM 1o popmyie (40). 3aTemM pacCUUTaHHOE U MIPUHATOE 3HAYCHUE IS
X CpaBHUBAIOTCA MEXKIy coOoit. Ecin oHM coBmagaroT, TO HalJICHO BEpHOE 3HAUCHUE IS
X. Ecnm pacueTHoe W TpPHWHATOE 3HAYCHUWE HE COBMAAAIOT, TO BBIOMpPAETCS IPYroe
3HaUCHHUE I X W TPOIECC MOBTOPSETCS N0 WX coBmaaeHus. Ha mocrmegnem srare
BBIYHMCIISICTCS 3HAUCHUE HECYIICH CIOCOOHOCTH MPSMOYTOJBHOTO CeUeHHs 1o (Gopmyiie
36.

HampsixkeHust B CTabHON apMaType CIeAayeT ONnpeaessTh no hopmyre:
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|:Ms+gbto'A:'Ec'(h_k'shoJ:|'(hO_k'hO)'Es ( 3)
Oss = . 4

= ASES,(hO_@oj.(m_k.mpp\,a(h—k';oj-(h—k-m)

HanpsbkeHust B cTanbHOM apMaType, BBIYMCIEHHBIE IO Gopmyde (43), T0KHBI HE
npeBbIath 80% NPOYHOCTH CTAIU MPU PACTSIKEHUU.

HampsikeHust B KOMIIO3UIIMOHHOM MaTepHalie ClIeayeT OnpeaessTh o Gopmyre:
(44)
rjae x — Ko3hPUImeHT, onpeaeisieMblil o Gpopmyie:

2
E E E E h E E
kK= || pgr—=+p, = +2'(Ps's]+/0c'c'(J‘(PS'S+PC'0] (45)
\( Eb Ebj Eb Eb ho Eb Eb

31eCh Ps U P, — KOIPPUIMEHT apMHUPOBAHUSA C YYETOM CTaJIbHOM apmaTyphl U

KOMITO3ULIMOHHOI'O MaTepHUaja yCUICHUS.
HanpsbkeHnss B KOMITO3UIIMOHHOM MaTepHalie, BBIUMCICHHBIE 0 (Gopmyse (44),

JOJIDKHBI HC IIPCBBIIIATD, 55% IMPOYHOCTHU KOMIIOZMIIMOHHOI'O MaTCpHalia Ha PaCTAKCHHC.

8.1.3 [Ipo4HOCTH 110 HAKJIOHHBIM CEYCHHSIM.

Pacuer jxene300€TOHHBIX AJIEMEHTOB C IOMEPEYHOM apMaTypoil Ha JeicTBHE
MOTIEPEYHOMN CHITBI JUTsI 0OECIIeUeHUsT TPOYHOCTH IO HAKJIOHHOW TPEIIMHE MPOU3BOIUTCS
1o HanboJiee OMacHOMY HaKJIOHHOMY CEUEHUIO U3 YCIIOBHUS:

Q <Qp + Qaw + xQo, (46)
r7e { — MOHIKAIOMUNA KOAD(UIMEHT, 3aBUCSAIIMNA OT MPUMEHSIEMOM CXEMbl yCHIICHUS.
[Ipu oxBaThIBAIOIIEM IO BCEM YETHIPEM CTOPOHAM YCHJICHHUH MPSMOYTOJIbHOW Oaiku
v=095, a mpu ycwieHun TaBpPOBOro »dJjeMeHTa mo TpeM cropoHam (U-oGpasHoe
ycunenne) y = 0,85, Qp u Qgy — MPOUYHOCTH OETOHA W TONMEPEYHOM apMaTyphl B
XKeJIe300€TOHHOM AJIEMEHTE.

[Tonepeunyto cuiy, BOCIPUHUMAEMYIO KOMIO3UIIMOHHBIM MaTE€pUAIOM, CIEIyeT
OTpeNeIATh 0 popMyJie:

_ AR,
S

sina(cot 6+ cot )

Q. | (a7
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rae A. = 2ntd, — momans monepeuHoro cedeHws KOMITO3UITMOHHOTO Matepuana; t; —
TOJIIMHA OJHOTO CJIOSI KOMITIO3UIIMOHHOTO MaTepuala, omnpenesemMas TEOPETUUECKH Kak
YaCTHOE OT OTHOIICHHS IUIOMATHOTO Beca XOIcTa (I/M°) K ero miotHoctd (r/m°); he —
pabouas BeicoTa ceucHuss KM®, o0bIaHO paBHsieTCs Ny TS MPAMOYTOJIBHBIX DJIEMEHTOB U
(ho — h¢) UIg 37IEMEHTOB TaBPOBOTO CEUEHMSI, S — PACCTOSHHE MEXKAY I0JIOCAMU
KOMITO3UIIMOHHOTO MaTepuala 1o OcsM Mo JUIMHE 3JIeMeHTa; 0 — yroy Mex1y HaKJIIOHHON
TPEUIMHON U MPOIOJIBHOM OChIO 3JIEMEHTa, B O0IIEM cilydae onpeaessercs Kak arctg hy/c,
rJ€ ¢ — JNIMHA MPOEKIMHA HAKIOHHOW TPEUIMHBI; 0L — YIOJI MEXY TJIABHOW OpHEHTaLUEN
BOJJOKOH B KOMIIO3MLMOHHOM MaTepuaje U MPOAOJIBHOW OChIO 3yeMeHTa. [lpum
apMHUPOBAHUM BEPTUKAJIBHBIMU TOJIocaMH (HauOoJiee pachpOCTpaHEHHBIA ciy4ail) o =
90°; R; = eqEc — pacTaruBaronmye HanpspKeHUs B KOMIIO3UIMOHHOM MaTepuale, KOTOphIe
B IPEACIbHOM COCTOSIHUM TIPSIMO MPOMOPIMOHAIBHBI PacueTHBIM Jiepopmarusam
pactsokeHuss KM@ €., mpu AeHCTBHM IONEPEYHOM CHIBI M IPEACTaBIAIOT COOOM
pacyeTHOE CONMPOTUBJIEHUE KOMIIO3UIIMOHHOTO MaTepualia pacTsKEHUIO TIPY YCUJIEHUH Ha
JNEUCTBUE MONIEPEYHOM CUJIBL.

8.1.4 Kontposib 006pa3oBaHus TPEIIMH U TPOTHOOB.

PacueT no 00pa3oBaHUIO TPEIIMH C YCUIICHUEM KOMITO3UIIMOHHBIMU MaTepuaIaMu
ClieZlyeT TPOBOJUTH B COOTBETCTBHM ¢ oOmmuMH ykazanusmu 1.8.2.8 — 8.2.14 [5] C
HEKOTOPBIMU MU3MEHECHUSIMU, YKa3aHHBIMU HIKE.

MoOMeHT MHepIHU NpUBeAeHHOTO ceueHus 1. 8.2.12 [5] paccuuThiBaeTcs ¢ yueToM
KOMITO3UIIMOHHOTO MaTepuaja yCUJICHHUS:

L =l+l-a+lja+l; a (48)

rac Ared — Iuiomaab IIPUBCACHHOI'O IIOICPCYHOI'O CCUCHUA JJICMCHTA, OIIPCACIIICMAaA I10

dhopmyie:
Aed:A+A%'as+A§\'as+A\:'ac’ (49)
EC
o, =—
= (50)

[Ipu ompeneneHnn MomeHTa 0O0pa3OBaHMsI TPEIIMH HAa OCHOBE HEITWHEHHOMU
nedopMallMOHHOM MOJIENM HY>KHO YYMTHIBaThb paboTy OeToHa B PACTSIHYTOM 30HE

HOPMAJIbHOI'O CCUCHMA.
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Pacyer mo pacKpbITUIO TPEIIMH [JIsl YCHUJICHHBIX KEIE300€TOHHBIX AJIEMEHTOB
KOMIO3UIIMOHHBIMH MaTepUalaMy CIeAyeT MPOBOAUTh B COOTBETCTBUH C YKa3aHUSMU IIII.
8.2.15— 8.2.18 [5] ¢ HEKOTOPHIMHU M3MEHCHHUSIMH, YKa3aHHBIMHU HIDKE.

3naueHue ko3pPuIreHTa npuBeIeHNs KOMIO3UIIMOHHOTO MaTepuaia K OETOHY 0
CIIeTyeT OMPEeNATh o GopmyIie

E

C

Eb,red (51)

acl =

MoMeHT UWHepUHMH TPUBEACHHOTO TMOMEPEYHOTrO CEYEHUs AleMeHTa g
OTHOCHTEJILHO €T0 IIeHTpa TshKecTH 1. 8.2.16 [5] ciemyer onpeneasTh ¢ y4eTOM ILIOIIA 1
ceyeHUsl OETOHA C)KATOW 30HBI, IUIOIIAAM CEYEHHS] CHKATOM M PACTAHYTOM CTaIbHON
apMatypbl ¢ KO3(Q(PUITMEHTOM MPUBEACHUS apMaTyphl K OCTOHY O3 U KOMIIO3UITHOHHOTO
Marepuaia ¢ KodhPUImeHToM NpuBeIeHNs K OCTOHY 0O 1

Ired:Ib+l‘s-asl+ls-asl+lc~acll (52)

B HacTosiiiee Bpemsi HE CYIIECTBYET TOYHBIX U IMOJHOCTBIO HAJEKHBIX MOJeen
JUIsT  pacdeTra IIUPUHBI  TPEIIMH B  OETOHHBIX  KOHCTPYKLMSIX, YCHUJICHHBIX
KOMIO3UIIMOHHBIMU MaTepuajaMu. DKCIEPUMEHTANIbHBIC JaHHbIE CBUACTEILCTBYIOT, UTO
AJIEMEHTHI, YCUJICHHBIE KOMIIO3UIIMOHHBIMU MaTepuaiaMy, UMEIOT MEHBIIIUE M0 pa3Mepy,
HO PaCIOJIOKEHHBIE OJIMKE IPYT K APYTY TPEIIUHBI.

[[luprHa pacKkpbITUS TPEUIMH TPU HATWYUKM KOMIIO3UIIMOHHOTO Marepuasia

ompenenseTcs o Gopmyiie

M
Agc = 21 Ht
Es . hO . /usum(us + 0,694UC) ’ (53)
rie M — MaxkCUMaJbHBIM M3rMOarOUMii MOMEHT OT OJKCIUTyaTallMOHHBIX Harpy3ok,

VUYUTHIBAEMBIX TIPU paACUYETE >KEJIC300€TOHHBIX KOHCTPYKIUUA 10 OOpa3oBaHUI0 U

A,

Ht
b-h .
PACKPBITUIO TPEIIHH; — K023 (HUIIMEHT YacTu 1oniaau 6eToHa, padboTraronieit Ha

pacTsbkeHue; Ay — TUIoNaab YacTh OeToHa, paboTarolield Ha pacTsHKEHHE; MPUHUMAETCS

A+A-S

Hom=—"—"""
MeHbIlee u3 JAByX 3HaueHud Ap = 2,5(h — ho)b wmu (h — X)b/3; b-h, —

CyMMapHbIH KO3(PGUIIUESHT apMUPOBAHUS CEUCHHS KEIE300€TOHHOTO JIEMEHTa CTATbHON

79



PacTAHYTOM apMaTypoOil 1 KOMIIO3ULIMOHHBIM MAaTEPHAIOM; Us U U; — IEPUMETPBI CTATBHOU
apMaTypbl U KOMIO3UIIMOHHOTO MaTepuana (B Buay Manou tonmuasl KM® u npuneranus
ero K OETOHY OJIHOW CTOPOHOM MpUHUMAeTCs Ug = D).

Pacuer mo nmedopmarnusaMm  Kene300€TOHHBIX  KOHCTPYKIMHM,  YCHJICHHBIX
KOMIO3UIIMOHHBIM MAaTe€pUalioM, CJIeAyeT MNPOBOJUTh B COOTBETCTBUU C OOIIUMU
yKaszaHusMu 11. 5.5 [5].

MoMeHT uHepUUH TMPUBEACHHOTO TOMNEPEUYHOTO0 CEUEHMSI DIEeMEHTa |
OTHOCHTEJILHO €T0 IIeHTpa TshKecTH 1. 8.2.26 [5] ciemyer onpenensTh ¢ y4eTOM ILIOIIa 1
ceyeHUs] OETOHA C)KATOW 30HBI, IUIOIIAAM CEYEHHS] CHKATOM M PACTAHYTOM CTaIbHON
apMaTypsl ¢ KO3(DPUITMEHTOM MPUBEICHUS apMaTyphl K OETOHY 00 1 KOMITO3UIIHOHHOTO

Marepuana ¢ KodpPuImeHTOM NpUBeIeHNUS apMaTyphl K OETOHY O ¢

-
E (54)
HpI/I HCITIOJIB30BAHHUU HGHI/IHGI\/'IHOI\('I ,Z[G(bOpM&I.[HOHHOﬁ MOZACIN IIOJIHYIO KPHUBU3HY
CCUCHMA Ha ydaCTKaX 663 TPCIOUH B paCTHHyTOﬁ 30HC YCHJICHHOI'O CCUCHUA OIIPCACIIAIOT

o BeIpakenuto 8.140 [5].

[lonHy¥0 KpHBHU3HY Ha y4yacTKaX C TpPEHIMHAMHU B PACTSHYTOH 30HE YCHJIEHHOTO
CEUYEHUS] PEKOMEHIYETCSl ONPEIETATh C TOMOILBIO HEIMHEWHOHN Ae(OpMAaIlMOHHON MOIENN
no BeipaxkeHuto 8.141 [5]. 3HayeHHs KPUBHU3HBI, BXOjsiiuMe B Bbipaxenue 8.140 [5]
ONpeAEsIoT cornacHo 1. Hactosimero CII.

Pacuer ycuUNIEHHBIX  Ke€JI€300€TOHHBIX  KOHCTPYKIIMA  KOMITIO3UIIMOHHBIMU
MaTepHallaMH 0 MPOorudam clieayeT MPOBOJUThH B cOOTBETCTBHH ¢ L. 5.5.1 — 5.5.5[5].

Pacyer 10O mOpOYHOCTHM HOPMAJIbHBIX K TPOAOJBHOM OCH CEYEHHU TI0
nedopMalMOHHONW MOJISTIH.

Pacuer mpoyHOCTM CceuyeHHl, HOPMAJIBHBIX K MPOJOJBHOM OCH JJIEMEHTA, IO
nehopMaIMOHHON MoJenu MpoBoauTcs B cootBercTBuM ¢ mm. 8.1.20 — 8.1.22 [5],
JOTIOJIHEHHBIX CIEAYIOIIUMU MOJOKEHUSIMU:

- pacupenenenue aedopmalnii 0eToHa CTAIBHOM apMaTypbl U KOMIIO3UIIMOHHOTO

Marepualia o BbICOTE CEYEHUs MPUHUMAETCS TMHEUHOM (TUIIOTE3a MIIOCKUX CEYEHUN);
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- CBSI3b MEXKJIY HaIpsOKEHUsIMU U JepopmanusiMu O€TOHA, CTAIbHOM apMaTyphl U
KOMITO3UIIMOHHOTO MaTepralia MPUHNUMAETCS B BUJE JUArpaMM COCTOSIHUS (11si O€TOHA U
CTaJIbHOM apMaTypbl B COOTBETCTBHH C ILIL. 6.1.19 1 6.2.14 [5], a 119 KOMIO3UIIHOHHOTO
Marepuasna — JMHEMHOM 1o 3aKkony ['yka;

- CBs3b OCTOHA M KOMITO3UIIMOHHOTO MaTepuajga MPUHUMAETCS JKECTKOW; TMOCe
YCWJIGHHsI BIUIOTh JI0 HACTYIUICHUS MPEIEIbHOTO COCTOSHUSI COXPAHSIOTCA YCIOBUS
COBMECTHOCTH Jie(hopmartui;

- YUYUTHIBACTCS  HAMpPSKEHHO-IEHOPMUPOBAHHOE COCTOSIHME JJIEMEHTa [0
YCUJICHHUS.

Pacuer paBHOACUCTBYIOIIMX BHYTPEHHUX YCHJIUM OCYHIECTBIISIETCS YUCICHHBIM
MHTETPUPOBAHUEM SIIOPHl HANPSHKEHUHM B HOPMAJbHOM CEYEHMHM dJeMeHTa. J[jist 3Toro

CeueHHe pa30UBaeTCs Ha MaJIbIC IO BBICOTE IMOJIOCHI (pHC. 23).

@_.,
1, Vi
o000 o0

| n

[4

Pucynok 23 — DOmiopsl pacnpenencHus aeQopMmaiii ¥ HampsHKEHUH 1O BBICOTE
CeYeHUsI

B cayuasx, xorma sJeMEHT KOHCTPYKIMM HAa MOMEHT YCHUJICHUS Harpy>KeH, B
pacuerax 1o JedopMallMOHHOW MojJenu JokHO YyuuThiBathesi HJIC snementa no
ycwiieHus. B TakoMm citydae pacueT yCUsIeHHON KOHCTPYKIIMH pa30ouBaeTcs Ha 2 dTarna:

1 sran. Onpenenenne HJC KOHCTpYKUIMH A0 YCUJIEHUS, U MPU HEOOXOAUMOCTH,
ee Hecyllel CrocoOOHOCTH;

2 oran. Omnpenenenne HJIC u Hecymielr CrmocoOHOCTH KOHCTPYKIIMHM TOCTIE
YCUJIEHUS.

Pacuetnas cxema aedopManMOHHOW MOJENW TpeacTaBieHa Ha puc. 24. Jlnsa

M3rn0aeMpIX B  IUIOCKOCTH CUMMCTPHUHM IIOIICPCHHOI'O CCUCHUA ’KeJIe300€ TOHHBIX

81



OJICMCHTOB M PaCIOJIOKCHUA OCH X B BTOM MJIOCKOCTH O6H_II/IC YCIIOBHA PaBHOBECHUSA

omnpeaenstores o Gopmynam (o ananoruu ¢ 1. 8.1.28 [9]):

L nount

“ bn a .,

. HOB
e

= num/ ] \L@ > g,

. . don L non
A & &€ .

Pucynox 24 — Pacyetnas cxema nedopMaIrimoHHONW MOICIH

YM =0M, =D11%, (55)
YN =0 o=1)13%. (56)

KpuBH3HY 351€MeHTa ciieayeT OnpeaensaTh no Gpopmyie:

i: Ept — Esj — Efk (57)
Tx Zpxi Zsxj Zfxk

KecTkocTHBIE XApaKTCPUCTHUKU HOPMAJIbHOI'O CCUCHUA Dij B 06HIGM cl1y4dac

CJIEIyET ONPEIENsITh M0 (hopMyam:

D11 =X ApiZpyiEpVei + Xj Asj ZoyiEsjvsj + Yk Atk Zei Erre (58)
Di3 = X Api ZpxiEpVpi + Xj AsjZsxjEsjVsj + Xk ArkZrxr Erks (59)
D33 = Y AptEpvpi + X AsjEsjvsj + Xk ApkEpr - (60)

Ha mnepBoM »srame pacuera 3agaercsd HEKOTOPBIM IIar M0 MPUPAIICHUIO
u3rubaroiiero MoMeHnTa. Ha kaxxaom 1mare ompesensieTcsi KOopJauHaTa IIEHTpa TSHKECTH

ceueHus Yo

YiApiYiEpVpitXjAsjVjEsVsj
Yo = Drs : (61)

B marpune Dz nocnennee cnaraemoe (X AxEry) npuHUMaeTCs paBHBIM HYIIIO.
Jledopmaruu KaxJA0ro BOJOKHA CEUEHHUS OMPEICNAIOT HCXOHs M3 PaBHOBECHS
CEYEHHS] 1 COBMECTHOCTHU JedopMallfil Mpy BO3PACTAIOIIEM BHEIIHEM MOMEHTE:

0
bet
D4

, rae Zl())xt =Yoo —Ji (62)
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0

Z .
0 _ SX] 0 —
& = Mo oo, TAe Zsxj = Yo — Vji (63)
Ipuaem B Matpune Dy nocnentee cnaraemoe ( Xy ArZfyy Efy) Ha iepBoM STame

TaK)ke MPUHUMACTCS PAaBHBIM HYJIIO.

Monaynu ymnpyroctu O€TOHAa W CTalld, COOTBETCTBEHHO, KOOpJAHMHATa IIEHTpa
TSOKECTH CCUEHUS, SBISIOTCS TEPEMEHHBIMH BEJIMYMHAMHY, 3aBUCSIIAMH OT YPOBHS
Harpy>xeHusi. 3HaueHus Yo, Ep, Eg 1 KaxIoro srama HarpyXKeHus yTOUHSIIOTCS B XOJI€
UTEPAIMOHHOTO TPOIECCa, HCIOJB3YsSd COOTBETCTBYIONINE BEIMYUHBI KOA(D(OUIIMESHTOB
YOPYTOCTH.

3HaueHus] KO3(P(PUIUEHTOB YHNPYTOCTU Vi U Vg ONPEAEISIOT U3 COOTHOLICHUS
3HAUCHUN HaIpsKEeHUN U nedopmaiuii B paccMaTpUBAEMbIX TOYKAX COOTBETCTBYIOIIMX

JMarpaMM COCTOSIHUSI MaT€pUalioB, JACJICHHBIX HAa MOJYJIb YIIPYTroCcTH Marepuania 1m.6.1.19-

6.1.27 [5]:

Vhi =52 (64)
Ogj
Vsj = ?‘;s] (65)

VYcnoBue CXOAMMOCTH UTEPAIMOHHOIO IMPOIECCa BBIMOJIHACTCS MO KPUBU3HE
anemeHTa 1/ry. Ilpu TpeObyeMoii TOYHOCTH O Ha HEKOTOPOM IlIare N yCJIOBHE CXOJIUMOCTHU

OyJleT UMETh CJICAYIOIINI BU/I;

1 1

n .n-1

5> EL (66)

X
[ToBTOpSIst pacyeT M yTOUYHAS 3HAYEHMS CEKYyIIUX Monayned nedopmanuii, B
KaKJI0M cedeHuu anemeHTa onpenensem H/IC, cooTBercTByrolee 3agaHHONW Harpyske.
Halinennsie 3HaueHust aedopmanuii B KaKJOM BOJIOKHE B JalibHEWIIEM pacuere
paccMaTpUBarOTCS KaK HayaJbHBIE.
Jns  u3rubaemblX  3JEMEHTOB  BIUSHUE  HAYaJIbHOTO  HaNpsKEHHO-
ne(OpPMUPOBAHHOTO  COCTOSIHMSI ~ YYMTHIBA€TCA C  HCIOJIb30BAHMEM  MPUHIIUIA
CYNEpIIO3ULIMUA. DJIEMEHT KOHCTPYKIMHM B OOIIEM ciy4dae JI0 NPOBEICHUS YCUJICHUS

. 0
HaXOJMUTCSl TIOJ HArpy3Koil M HMMeeT HEKOTOophle aedopmaluu €, OMNpPEICIICHHbIC Ha

mepBoM dTane pacdera. JledopMaiuu B OCHOBHOM CEUEHUU TOCIE YCHICHUS] HAXOJSATCS
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KaK CymMMa HE3aBUCUMBIX Jedopmanuil OT Harpy3ku A0 YCUJICHHUS W JOMOJHUTEIbHBIX
nedopmarmii:
glOMH — 80 + ghom (67)

Hcxoas u3 mpeanosoKeHus: 0 KECTKOM KOHTAKTE BHEIIHEH apMaTypbl U GeToHa
OCHOBHOI'O CEUEHHS, YCIOBHE 1e(POPMUPOBAHUS BHEIIIHEW apMaTyphbl U OETOHA OCHOBHOTO
CEUCHHs, YCJIOBHE ACPOPMHUPOBAHUS BHEIIHEW apMaTypbl IMOJA PAcuyeTHOW Harpys3Koi
ONPEIESAETCS U3 BHIPAXKCHUS:

gfomM = g™" (68)
TIe €, — JONOJHUTEIbHAS AeopMalus KpaiiHEro pacTSHYTOTrO BOJIOKHA OETOHA.

B pacuere nedopmaruii KoOpAMHATBHI CJIOS KOMIIO3MIIMOHHOTO MaTepHhayia Io
BBICOTE JIJISl POCTOTHI ¥ BBUAY MaJIOM TOMIIMHBI (OOBIYHO MOpsAKa 1-2 MM) IpUHUMAIOT
PaBHBIMHU KOOpPJIMHATE KPAaHHEro pacTIHYTOr0 BOJOKHA OETOHA.

[ToyHBIIT MOMEHT, BOCIIPUHUMAEMBII CEYEHUEM T10CIIE YCUIICHHUS:

Mnom—x = MO + Mgon- (69)

JedbopMupoBaHHOE  COCTOSTHUE  M3rMOAEMOro  3JIEMEHTa  XapaKTepu3yeTcs

KPHUBU3HOU Y KOOPJIWHATOU LIEHTPA TSHKECTU CEYEHHUS:

0
1 Er . Ss'
e (70
Ty Zyp s ZSJCj

3HaueHHUe KPHUBHU3HBI Ha IICPBOM HIAre pacdcTa YCHJICHHOIO CCUCHUS IMPUHHUMACTCA

1 o
noJH = L0 HOCKOHBKY BCC BCCH
’ r

X X

PaBHBIM KPUBHU3HE JJIEMEHTA KOHCTPYKLUHH 0 YCUIICHUS

CUCTEMBl YCWIEHUsS HE3HAUUTEJICH W HE OKa3blBaeT BIIHMSHUS HA HAIPKEHHO-
neOpMUPOBAHHOE COCTOSIHUE KOHCTPYKIIUH.

IIpu pacuere Ha IOEWCTBHE NONOJHUTEIBHOIO MOMEHTa My, KOOPAUHATY VYion
MOJIOKEHUST HEUTPaNbHOM ocu U nedopmaiiuu B 6€TOHE, CTAIBHON apMatype U apMmaType

YCHUIICHUSA CICAYCET ONPEACIIATH IO CICAYIOIICM 3aBUCUMOCTSM:

_ iApiYiEpvpi+Y; AsiyViEsjvsi+ Xk AckVk Eck
Yo = D

: (71)

MOJIH
bxi

nosH _— .0
Epi = Epi + M;[on D11

(72)
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MOJIH __
bei = Yuomu — Vi
rae
T0JIH
MOJIH 0 SXJj
Ei =&+ M, ———
Sj Sj Jlom
D11
(73)
MOJIH __
sxji — Ymomu — Jj
rae
0 HO:IIH
gnom — 0 4 pg sxj
C sj o p
: (74)
NOJIH __
sxj — Ynomn T JYj
rmae

Ha sTom s3Tame pacuera B MaTpullbl )keCTKOCTH D3z 1 D3 BXOIAT ciaraemele OT
BHEIIIHEN apMaTypHl.

JlanpHeHmMii pacyer ¢ YTOUHEHHUEM MOIYJs Ae(popMaliil YCHIEHHOTO CEUeHUs
MPAKTUYECKHU HE OTIMYAETCS OT pacyeTa KOHCTPYKIMH 0€3 yCUIICHUSI.

PacueT HOpMAaJIbHBIX CEUYEHHH IKENE300€TOHHBIX JIIEMEHTOB [0 MPOYHOCTH

IIPOU3BOIAT U3 YCHOBHﬁZ

|€b,max | < gb,ult

(75)
|£s,max | < gs,ult

(76)
|gc,max | < ec,ult

(77)

3HaueHUs MPECIIbHBIX AeGopMaIiii 0ETOHa U apMaTyphl €yt U €yt IPUHAMAIOT
cormacuo 1m.8.1.24 u 8.1.30 [5].
JIiist m3rubaeMbIX 3JIEMEHTOB, B KOTOPBIX HE JOITYCKAIOTCS TPEIIUHBI, y9eT paboThI

pPacCTAHYTOI'O OeTOoHa dJIeMeHTa OCYHICCTBJIAIOT C UCIIOJIb30BAHUCM YCIIOBHA:!

gb,max < ebt,ult
, (78)

€p, ut — OTpeaessiercs coryacHo 1. 8.1.29 [5]

3HadeHusl PEACTbHBIX AeopMaluii KOMIIO3UIIMOHHOTO MaTepuana €., i CIEAyeT

IIPUHUMATh U3 YCJIIOBHUAI.
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gc,ult < gc,u

(79)
Tac €.,y — NpeaciibHaA I[G(i)OpMaIII/ISI PaCTANKCHUA KOMIIO3UIIHOHHOI'O MaTCpuajia C Y4CTOM

Kod(puieHTa ycnoBui paboThl U OTCIIaWBaHUS.

8.2 C:kaTble KOHCTPYKIHH

8.2.1 OcHOBHBIE TIOJOKEHUSI YCWICHHS KOHCTPYKIMI oOoiiMamMu (JaHHBIN
HOJNYHKT pa3BHBacCT mosioxkenus i 6.2.15 [6].

VYcunenue  cKaTbIX — KEJIE300€TOHHBIX  AJIEMEHTOB  NPOU3BOJUTCA  IIyTEM
ycTpoiicTBa 000MMBI BHEIIHUM apMUPOBAHUEM B IMONEPEYHOM HANpPABICHUU. Y CHIICHUE
KeJIe300€TOHHBIX KOHCTPYKIUI, KOJIOHH 3/1aHUM, HH)KEHEPHBIX U MOCTOBBIX COOPY>KEHUH,
C UENbl0 TMOBBIMIEHUS MX HECYIIe CHOCOOHOCTH MPOU3BOAUTCS B  Cilyyae
IPEI0JIaraéMOro yBEJIMUEHUsI HAarpy3KH Ha HECYUIMe KOHCTPYKUMHU U TOBBIIIEHUS HX
AKECTKOCTH.

OCHOBHBIE MPEATOCHUTKH JIsI YCHIJICHUSI KOJIOHH BHEITHUMHU 000MMaMH:

® TIOBBIIICHUE HECYIIEH CITIOCOOHOCTH U 1eOPMATUBHOCTU OETOHA;

® NPEIOTBpAIICHHE pa3pyLICHUS KOJOHH B MECTaX COEIUWHEHHUs MPOJ0IbHOU
apMaTyphbl ¢ BEIITyCKaMH apMaTyphbl U3 (pyHIaMeHTa;

e o0ecrieyeHne OOKOBOM yCTOMYMBOCTH NPOAOJBHBIX CTEPKHEN apMaTyphl;

® [IPEeIOTBPALLEHUE pa3pyLICHHs 3aIIUTHOTO CJI0s1 OETOHA.

KoMIto3uinoHHbIN MaTtepuai, CO3JAr0lIel MOCTOSIHHOE paualbHOE JIABJICHUE Ha
YCWJIMBAEMbI 3JIEMEHT IOCJE JOCTHXKEHMSI IUIACTUYHOCTH, YOpyro nedopmupyercs
BILJIOTh JI0 pa3pyIllI€HUsl U OKa3bIBa€T BO3pACTaIOIlee MACCUBHOE paJlalibHOE J1aBJICHUE Ha
OCTOHHBIN 00pasel], HaAXOIAIIMUCA TOJI OCeBOM Harpy3koil. DPQPeKTUBHOCTH yCHUIICHUS
oboriMmamu n3 KM® 3aBucuT OoT OOKOBOM AWJIATAHCHH O€TOHA, SBIISIOIIECHCS B CBOIO
ouepenb QpyHKImen 6okoBoro nasneHus. [Ipenensubie nedopmarum 6€TOHA, YCUIEHHOTO
oboitmoit 3 KM®, nHaxoasTcs B (QPYHKIUMOHAIBHOM 3aBUCUMOCTH OT PaCUYETHBIX
npeneiabHbIX edopManuii KOMIIO3UIIMOHHOTO MaTepuana, MPUHATOrO MJis yCHUJICHUS.
DKcrepuMEHTANIbHbIE HCCIIEIOBAaHUS MOKA3bIBAIOT, YTO TaHTE€HIMAIbHBIE pa3pyIIaloNIie

nedopMaliii UMEIOT MEHbIIIME 3HAYEHUS, YEM paspyliaronire aedhopmaliu, nojrydaembie
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IPU CTaHJAPTHBIX UcHbITaHUSAX X0sucToB KM® Ha pacTspkeHue. B Buy 3TOoro pacueTHsie
npeneiabHbIe AedopMali 000MMbI U3 KOMIIO3ULIMOHHOTO MaTepHana cielyeT NIpUHUMATh
gp < 0.004, a conporusneHue 00OOWMBI U3 KOMIIO3HMLIMOHHOIO MaTepualla PacTsKEHUIO
cocTaBUT Ry = £gpEe.

VYcunenue myteM ycTpoiicTBa 000MMBI U3 KOMITO3UIIMOHHBIX MAaTEPUAJIOB CKAThIX
AJIEMEHTOB PEKOMEHAYETCS IPOU3BOAUTH IPH CIAEAYIOLIUX YCIOBUSAX:

® pacyeTHOE 3HAYEHHE OHKCLUEHTPUCUTETA NPHIOKEHUS CHRUMAIOIIEH CHJIIBI
n0JKHO OBITH MeHee 0,1D (st kpyribix ceuenumii muamerpoM D) mmm menee 0,1 N (s
MPSAMOYTOJIBHBIX CEUEHHI );

® COOTHOIIEHHME CTOPOH BJIEMEHTOB MpsAMOyronbHoro cedenus N/D me momxmo
IIPEBBIIIATH 3Ha4YeHUE 1,5;

® MaKCHUMAJbHBI pa3sMep CTOPOHBI SIEMEHTOB MPSAMOYTOJILHOTO ceueHus N He
nomkeH npessimats 900 mwm;

® THOKOCTH 3JIEMEHTOB HE JOJKHA MPeBbIIaTh 3HaueHue A < 50.

[Ipu  pacdyere  cKaThIX  JKEJIE300€TOHHBIX  AJIEMEHTOB B  HayaJbHOM
OKCHEHTPUCUTETE TMPHUIOKEHUS TPOMOJBHON CHIIBI CIEAYyeT YYUTHIBATh CIIy4aiHbIHI
AKCIEHTPHUCUTET, MPUHUMACMBIN 110 YKa3aHUsM [5].

beroH B KOJOHHax, OXBau€HHBIX O0OWMaMM M3 KOMIIO3UIIMOHHOTO MaTepuaa,
BeJleT ce0sl Kak OwIMHeWHbIM Marepuan. [Ipu 3TOM MpoYyHOCTH OETOHA B HANpaBIICHUU
JeMCTBUS MaKCUMAJIbHOTO HANPSDKEHUS 3HAUUTEIILHO BO3PACTAeT BBUAY €ro Iepexoa U3
OJIHOOCHOT'O HaNpsDKEHHOTO COCTOAHHMSI B oObeMHOe. Jlisi 31eMEeHTOB Kpyrioro
MOMNEPEYHOT0 CEUEHHUs IPOYHOCTh 3aKIIOYEHHOr0 B 000iMy 6eToHa Ry, onpenensercsa no

3aBUCUMOCTHU
2/3
(o)
R,, =R |1+ 2'6'&} , (80)

a JUIs DJIEMEHTOB JIPYTUX (POPM MOMIEPEUHOTO CEYSHUS TI0 3aBUCUMOCTH

Ro(%:) _ 5 55 Jm 2% 1254, (81)
R, R R

Jliia ciyyast ycusieHuUs! KpyTioro »Keine300€TOHHOTO 3JIEMEHTa CIUIONIHON 000iiMoi
U3 KOMIIO3MLIIMOHHOIO MaTepuajia C HalpaBICHUEM pACIOJIOKEHUS BOJOKOH 11O
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KacaTeJbHOM K IMOBCPXHOCTHU HUIMHAPA OXBAThIBAIOIICC PAaJHUAJIBHOC JAaBJICHHC MOXKHO

3aI11CcaTh B BUJE

5, = Fole (82)

rie R, — pacyeTHOE CONPOTHUBIICHHE PACTSKCHUIO OOOWMBI W3 KOMITIO3UITHOHHOTO

Marepuana, D — nuameTrp 00OWMBI M3 KOMIIO3UITMOHHOTO MaTepHasia. Y UYUThIBAsS MaIYIO

TOJIIIUHY O0OMMBI, IIPH pacueTax ero MOYKHO MPUHUMATh PABHBIM JUAMETPY KOJIOHHEI.
Vcunenne Kelne300€TOHHBIX  DIIEMEHTOB OOOMMOM M3  KOMIIO3UIIMOHHBIX

MaTepuanoB cuuTaetrcs 3Q(PEKTUBHBIM, €CIIM COOTHOIIIEHUE

9 5 0,05.
R

YraepoaHele KOMIIO3UIMOHHBIE MaT€pUANbl MNPEANOYTUTEIBHEE B  Cilydae
MIPEAIOJIaraéMoro yBEJIIMUEHUs HArpy3KU Ha KOJIOHHY, & apaMUJHbIC WUJIM CTEKIIOBOJOKHA
— B Clly4ae M3MEHEHMSI TMOKOCTH KOHCTPYKIHMH. O00HMa MOXET COCTOSITh U3 aKTUBHBIX
WIM TIACCUBHBIX CJIOEB WM uX KomMOuHaiuu. I[laccuBHBIE O0OWMBI M3 XOJICTOB
0o0ecreunBalOT BOCHPUSATHE IMaCCUBHOIO OOKOBOTro JaBiieHus. l[lpu wucmosib30BaHUM
aKTUBHBIX  (IPENHANpPSIKEHHBIX) 000J0YeK OOKOBOE  OXBAaThIBAIOLIEE JABJICHUE
o0OecrieuynBaeTcsl paHbllle, Ye€M IMPU T[ACCUBHOM OTIIOPE, BBI3BAHHOM paJHaIbHBIM
pacipeHreM 0€ToHa KOJIOHHBI IIPU €r0 OCEBOM CXKaTHH.

B 3aBucumocté oT (OpMBI KOJOHHBI W PACTOJOXKEHHS KOMIO3UIIMOHHOTO
Marepuana YCWICHHS pACTpENeiCHHEe pPaJualbHbIX JaBICHUA B KOJIOHHE Oyner
HEPABHOMEPHBIM. BBIJIEIISIOT Y€THIPE OCHOBHBIX TUIA YCUJICHUS:

° ycuieHue oooimMoi n3 KM® nummHAprdecKoil KOJIOHHBI 110 BCEH ee IJTMHE C
PAacCMOJIOKEHUEM BOJIOKOH KOMIIO3UIIMOHHOIO Marepuaia NepIeHANKYISIPHO MPOAOIbHON
OCH KOJIOHHBI,

®  YACTUYHOE YCUJICHUE KPYIJION KOJIOHHBI KoJibllaMu U3 KMO;

e ycunenue obormMoit 3 KM® ¢ mpou3BOJBHBIM PACIOIOKEHUEM BOJOKOH
OTHOCHUTEJILHO TTPOAOJIbHON OCU KOJIOHHBI,

®  YCHUJICHHE KOJIOHH HEKPYTJION (pOpMBI MOMEPEYHOTO CEUCHUS.

Bce ycuneHHbIe 31€EMEHTBI POBEPSIOTCSA M0 CIEAYIOIIUM KPUTEPHIM:
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®  pa3pblB  KOMIIO3MIIMOHHOTO  MaTepuana oOOOWMBI  MOj  JCHCTBHEM
PACTATUBAIOIINX HAMPSKCHUIM,

e  paszpymenue 060imMbl u3 KM® B MecTax COeTMHEHUS CIIOEB BHAXIIECTKY,

®  pa3pylIeHHE KOJOHHBI MO ACHCTBHEM MOTICPEYHBIX CHJ;

®  COOTBETCTBHUE yCIIOBHSM IO BTOPOU TPYIINE MPEACTbHBIX COCTOSHUN: OCEBBIC
U pamuaibHbie AchOpMalMK KOJOHHBI, Pa3pyIICHUS OT YCTAJIOCTH M IOJ3y4eCTH
MaTepuana.

8.2.2 VYcuieHue LEHTPAJIbHO CXKATbIX KOJOHH (JAHHBIM MOJIMYHKT pa3BUBAET
MoJIoKeHus mi. 6.2.15 [6].

Hecymasi crmocoOHOCTh KOJIOHHBI 70 peMOHTa W ycwieHus N ompenensercs mo
pe3ynbTaTaM TUAarHOCTHYECKUX HCCIEIOBAHUHN 10 OMpeneeHUI0 (DAKTHICCKUX pPa3MEPOB
BCCH KOHCTPYKIIMM M COCTaBIIIONIMX €€ JJEMEHTOB, a TaKKe IMPOYHOCTHBIX CBOWCTB
CYILIECTBYIOIIET0 OETOHA M apMaTyphl C YY4ETOM HX (PU3UUYECKOTO U3HOCA!

N=N,+N,<N", (83)

N=R(A -A)+RA, (84)
rae N* — oceBas Harpyska Ha KOJNOHHY; Ay — IIJIOIIAAb CEYCHMS KOJOHHBI, BKIIIOYAs
1011 OETOHA U APMATYPHI.

Hecymass cnocoOHOCTh KOJIOHHBI —TOCIEe €€ yCHJIeHHS o0oiMoi U3
KOMIO3UIIMOHHOrO Martepuana Ny 3aBUCHT OT (QOpMBI KOJIOHHBI M HPUHATOM CXEMBI
ycuieHus. B o0miem ciydae MpoYHOCTh Ha CXKaTHE YCHJICHHOTO o0oiMoi OetoHa Ry,
MOET OBITh OIpEeNieHa MO OJIHON M3 JBYX IMOJYYEHHBIX AKCIIEPUMEHTAJIbHBIM ITyTEM

3aBUCUMOCTEN:
Ro =R + B« B o, (85)
Roo = ﬂlﬂZo-r 1 (86)

r1e fe — K03 dunmueHt 3pheKTUBHOCTH OXBATHIBAIOIIETO YCUTICHUS, S = 2 JUTSI KPYTIIOH,
MPSMOYTOJIbHOW ¥ AJUTAIICOBUIHON (POpM KOJIOHH; [ — KOIDPUITUEHT, YUUTHIBAIOIIHMA
(GbopMy KOJOHHBI, IJIsl KPYTJBIX KOJOHH S = 1, a 1uist ocTalnbHBIX (OpM OmpeaessieTcs Mo
dbopmynam, KOTOpbIe OYIyT TpPHUBEICHBI HIKE;, fi — KOADOUIMEHT, yYWUTHIBAIOIINN
CIUIOIIHOCTh YCHJICHHUsI KOJIOHHBI MO ee JuymnHe. HeoOX0oauMo OTMETHTh, YTO YaCTHYHOE

YCWJICHHE 11€J1IeCO00pPa3HO MPUMEHATH TOJBKO AJI KPYIJIBIX KOJIOHH; f1 — MOBBIIAIOUIUN
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ko3 PUIIMEeHT, yuuThIBatomui nedopMUpoBaHie OeTOHa MPH TPEXOCHOM CxKaThu. Jlms

€ro OIpeneIeHHs UCTIONb3yeTcss MoauduIpoBanHas Gopmyna:

ﬂl:LZG(:L8\/1+ 7,94‘7fF'2h’“"x —],60;:'%'“” 1 (87)

Ormax — MAaKCHMaJIbHOE paJuaibHOE HaIpsDKeHHe B OETOHE, BBI3BAHHOE OOOWMON W3

KOMITO3UITUOHHBIX MaTepuaioB. [lJis KpyribIX KOJOHH €ro 3HAa4eHUE OIpeNessieTcsl Mo
3apucumoctu (78); f, — moHmkaomwii K03(hOUIUEHT, YIUTHIBAIONINA N3MEHEHNUE YPOBHSI
panuanbHBIX HanpspKeHUH B O€TOHE B 3aBUCUMOCTH OT (hOpMBI KOJOHHBI. Ero BenmuuHa

ompeensieTcs 1o ciueayriei Gpopmyie:

2
Bo =1+ 14?”"” —o,f{?'""“] -08 \/G“'{“ , (88)

IUIA KPYTJIBIX KOJIOHH O, i = O\ 1y = O, .

r,max r

Haubonee s pexTHBHBIM ABIISIETCS yCUIIEHUE KPYTIIBIX KOJOHH MO BCEH MX JJIMHE.
B orom cinyuae Bce cedeHue O€TOHa KOHCTPYKLMH HCIHBITHIBAET TOBBIIICHHBIE
paauanbHble HANpsKEHUS W COOTBETCTBEHHO B JIO00M TOYKE YCHUJIEHHOW OOOHMMOM
KOJIOHHBI O€TOH UMEET MOBBIILIEHHYIO IPOYHOCTh Ha CHKAaTHE.

B KoJIOHHAaX TPSIMOYTOJBHOTO MOIEPEYHOTO CEYCHHs ¢ pa3mepamu cTopoH bxh
(puc. 62) u ¢ yrimamu, 3aKpyrJIeHHBIMH paauycamu [ = 15-25 mwm, yacth OeToHa He
UCHBITHIBACT 3(PQeKTa YCHICHUS U TOJBKO B YAaCTH IUIOIIAIM MOMEPEYHOIO CEUYCHHUS
oOpa3yercss sapo OeTOHa, WCHBITHIBAIOLIETO IOBBLIINICHHBIE paJuaibHbIe HATPSKECHUS.
Heycunennbie oGiacti GeTOHa OrpaHWYCHBI apKaMd C YIJIOM HakioHa 45° K TpaHd
KOJIOHHBI (cM. puc. 25). Dh(DHEeKTHBHOCTh YCHIICHUS KBAJAPATHBIX M MPSIMOYTOJbHBIX
KOJIOHH ITPUMEPHO OJIMHAKOBA U COCTABIISIET OKOJIO 50% OT yCHIIEHHS KPYTJIBIX KOJIOHH.

[TonHas momaab ceueHus: 6€TOHa, HE 0XBAYEHHOTO YCUJICHUEM, ONPEesieTCs U3
YCIIOBUS, YTO €€ TpaHulla B CHIy apouHoro 3¢ddexkrTa B Tejae KOJOHHBI O4YepyeHa II0

napabouie:

_b*+h”

Abu 3

(89)
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[Inomane sapa OeTOHAa MNPSMOYTrOJbHOW KOJIOHHBI, B KOTOPOM JEHCTBYIOT
MOBBIIIEHHBIE paJUaIbHbIC HAMNPSDKEHUS M B KOTOPOM JIOCTUTaeTCsl MaKCHUMaJlbHas

3 PEKTUBHOCTD YCUIICHUS:

A=A A=A -(4-7) . (90)
3naueHus Kod3PppuIeHTa fs , 3aBUCAIIETO OT GOPMbI KOJIOHHBI, OMIPEEISIOTCS 110

CIcAyromuM 3aBUCUMOCTAM: JIA HpﬂMOYI‘OJILHOﬁ KOJIOHHEI ﬂf ZW; JJIA

2
KB&I[p&THOfI KOJIOHHEBI ,Bf = n 1y AJUIMNTUYCCKON KOJIOHHBI ﬁf =(j , TIC a —
a

A
A - A
OoJbIlIasi MONYyOCh 3JUIMIICA, JJIA KPYTIbIX KodoHH f; =1. W3 mpuBeaeHHbIX Qopmyn
CIIEZyeT, YTO JJIsl BCEX OCTAIbHBIX THIIOB KOJIOHH <1 u, crnemoBaTenbHO, 3PPEKTUBHOCTD
OXBATBIBAIOIIETO YCUJICHUS MEHBIIIE.

[Ipy 9acTUYHOM YCHIJICHUU >KEJIe300€TOHHOM KOJOHHBI 10 ee JuHe (puc. 26) u3-

3a HaJU4Ms YCUJICHHOW U HEyCHJIEHHOW oOjacTeil 3pheKTUBHOCTDh YCUIICHUS CHIXKAETCH,

U cleqoBaTenbHo, £ < 1.

Heycuiiennas o0nacth 3JieMEHTa

(NG

N

KM®

- J

J b=b-2r, |

b

Pucynoxk 25— 3¢ddexruBnas o6nacts ycunenus oooiMamu u3 KM® npsmMoyroyibHbIX
XKeJIe300€TOHHBIX KOJIOHH: b h — pa3meps! cTOpoH NpsAMOYToJIbHON KOJIOHHBI,

b u h — pa3smepsl yacTeit KOJOHH, HE OXBAYCHHBIX YCHUIICHUEM
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Bemnunna koaddunurenta >(PpGEeKTUBHOCTH YCWICHHUS PAaCCUUTHIBACTCS W3
NPEINOChUIKH, YTO 3()PPEKTUBHOCTDh yCWUJICHHS (HAJIW4YMe paJuajbHBIX HANpPSDKEHUH B
O0eToHE) He MOCTUTACeTCs B MOJHOW MEpe Ha y4acTKe, TNe NEHCTBYeT apOodHbId 3(PdeKT.
Kak mokazano Ha puc. 63, apouHblii 3Q¢deKT ACUCTBYeT Ha Y4acTKE MEXKAY JIEHTaMHU

YCUIICHHS ¥ UMeeT (hopMy mapaboJibl ¢ HaYa bHBIM YIJIOM HaKJIOHA OKOJIO 45°.

W S s

Heycunennas
00J1acTh

KM@ OJICMCHTA

| Dsi2 |
D

Pucynok 26 — YUactTuuHoe ycuiieHHe KPYTJIOi KOJIOHHBI TI0 €€ IUTHHE MOJI0CaMH
KOMITO3HIIMOHHOT'O MaTepualia IMUPUHOH D S— paccTosiHue MEXIy OCSIMU MOJI0C

yeunnenuss KM®; S — paccrosiHue Mexay oJIocCaMu yCHIICHUS

Mexnay nByMmsi J€HTaMU YCWICHHS TUtomanb 3G(OEKTUBHO YCHICHHOTO snpa Ag
omnpenaesieTcs mo hopmyiie:

4, = ﬂ[D _ S’T | (91)

4 2

rae s = (S—b,) — paccTosHIe MeXIy TEHTAMH YCUICHHSL.
Benmuuna f) onpenensiercst cootHomenueM Ag /Ay, tne Ap = (Ag— As) — ruromans

MMONEPECUYHOIro CCUCHUA KOHCTPYKIOHWH 3a BHIUCTOM ILIOIIA AN HpOlIOJ]BHOﬁ apMaTyphl AS:

2D s Y
IBI = 1—/,1 ~ (1_ ZDJ ) (92)
92



rae y4— ko3(pPUureHT apMUpoBaHUs KOHCTPYKIIMH MTPOJOJIBLHOM CTaTbHON apMaTypoil.
[Ipy npuMeHeHnH Il yCWIIEHHS KOJIOHH XOJICTOB, PacIioyaraéMblIX M0 CIUPAIN K
MOBEPXHOCTU KOJIOHHBI, 3()(PEKT yCHIIeHUS CHIDKAETCS U paguaibHble aedopManuu
O0eroHa OynyT MeHblle. BenuuMHa pacTArMBarOIIMX YCWIMH B KOMIO3UIIMOHHOM
matepuaie N, mpuHUMaeTcs NOCTOSIHHOM. PaguanbHble HanpspkeHUs B OETOHE IO BBICOTE

KOJIOHHBI TIPH YCTPONCTBE OOOMMBI O CIIUPATIH :

%= R’ (93)

rac R- KpHUBHU3HA CIIMpPAJIN KOMIIOSUIIMOHHOI'O MAaTCpHralia, orpcacisicMasl 1o (I)OpMy.]IC

2 2
Rz%, (94)

3nech k = P/27 (P — mar ciimpaiy, I — paanyc KOJOHHBI).
[Ipn oXBaTbIBaHWM KOMIO3UIIMOHHBIM MATEpPUATIOM KPYIJIOW >KEIe300€TOHHOMN

KOJIOHHBI OOKOBOE JAaBJICHUC Ha CANHHUIY €C OJIMHBI OIIPCACIIACTCA 110 (1)OpMy.TI€I

N
=, 95
= (95)
KoadduimenT ycunenus £ COCTaBUT:
O-r h 7ZD
=—"=—", 96
b= TP (%6)

T. €. 4eM Ooubllie IIar COUpaid, TeM MeHblle 3(QQPEeKTUBHOCTh YCUJIEHHUS KOJIOHH
oboitmMaMmu.

VYcunenne o6oviMamu u3z KM® xene300€TOHHBIX KOJIOHH YBEIMYHMBAET HX
NPOYHOCTh HA U3rHO, YTO SABISETCS JOIMOJIHUTENbHBIM IpeumylnectBoM. [loatomy mpu
MPOCKTUPOBAHUM  BaXXHO  MOBBICUTH  A()PEKTUBHOCTh  YCHUJICHUS  YBEJIIMYEHUEM
nedopMainii, KOTOpble MOKET BOCHPHUHATH KOMIIO3UIIMOHHBIM Marepuaid. A Tak Kak
KOMIIO3UIIMOHHBIE MaTepuajbl XyXe padoTaloT Ha C)KaTUe, YeM Ha pacTsHKeHHE, TO B
JAHHOM Clly4ae OCOOEHHO BaXKHbI TpeOOBaHUS K MX JKECTKOCTU. B mpoTHBHOM ciydae
BO3MOXKEH pHUCK oTcioeHuss KM® oT nmoBepxHOCTH OE€TOHA WU pa3pyIlIEHUs] aHKEPOBKH.
JUis KpyTJIbIX KOJOHH BHE 3aBUCMMOCTHU OT THIIa BOJIOKOH U aJIr€3UBa KECTKOCTh 0OOKUMBI

J0JKHA ObITE Oostee 320 MI1a.
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[Ipn ycuneHuu oGoiiMamMu KOJIOHH HEKPYTiaod (OpPMBI MOMEPEUYHOTO CEUECHHS
panuanbHble HAmpsHKEHUS OyIyT pa3iuyaThCs OTHOCHUTEIBHO KOPOTKOW U JITMHHOMN
ctopoH. IIpm pacderax HCNONB3YIOTCA KaK OCPEAHEHHBIE 3HAYECHUS pPaJHalbHBIX
HaIPSHKEHUH, TaK U UX SKCTPEMAIIbHBIE 3HAYEHUS:

- JI IPpAMOYT'OJIBHBIX KOJIOHH

Rote . 2Rt 2R (@)

O, =

r \W’ r,max h ' r,mn b '

rac hu b — coorBeTcTBEHHO KOpPOTKasda 1 JJIMHHASA CTOPOHLI HpﬂMOYFOHBHOﬁ KOJIOHHBI,

= AJI DJIIIMIICOBHUAHBIX KOJIOHH

o = RDtC[ZLS(a+ b)- \/%] ’ (98)
2ab

r7ie au b— coOOTBETCTBEHHO OOJIBIIIAS ¥ MaJIasl IOJTyOCH DILIHIICA.

KpuBas  «HampspkeHue —  gedopManus» — ycWJI€HHoro  oOoiimol — u3
KOMIIO3UIIMOHHOTO MaTrepraiia OeTOHa MMEET HUCXOJAIIYI0 BETBb JAe()OpMHpPOBAHUS
MoCJe TOCTIKEHUS MPENEeTBLHOT0 COCTOSTHUS. B 3TOM cimyuae pesynbrupyromias 60KOBOTo
JaBJICHUS OT BHEIIHEW 000HMBI OylneT HEBeIMKa M MO3TOMY IMPOYHOCTh OETOHA IOCie
ycuienus Ry, B MEHbILIEH CTENEHU OYJeT OTIMYaThCA OT MPOYHOCTU OE€TOHA IO YCUIIEHUS
R,. B pacduerHoM maHe 3TO OOCTOSATEIBCTBO YUYUTHIBAETCS CICAYIOIIUM OOpa3oM.
Hecymas cnocoOHOCTh LEHTPaJbHO CHKATOM MM C MHUHUMAJbHBIM 3KCIIEHTPUCHUTETOM
KOJIOHHBI MTOCJIEe YCUTICHUS] 000WMO# M3 KOMITO3UIIMOHHOTO MaTepuasa B 00IIeM ciyJae:

N, =R A, + RoA, +RA. (99)

Jlnst KonoHH Kpyryiod (OpMbl TIOTIEPEYHOTO CEUEHUSI TEPBBIM YJIEH 3TOTO
YpaBHEHHUs OTCYTCTBYET, TaK KaK BCs IUIOIIAJb MOMEPEUYHOTO CeueHus OeToHa B 0OoiimMe
Oyner sddexkTuBHO ycuiieHa. B KOJOHHax >k€ NpsIMOYTOJbHOM M KBaJpaTHOM (popM
MOMEPEYHOI0 CEUYEHUs 4YacThb €ro ycwieHa He Oyaer. B HeycwieHHOM — yacTH
MPSIMOYTOJIBHBIX U KBaAPATHBIX KOJIOHH MPOYHOCTH OETOHA HA CXKATHE MOKET U3MEHSThCS
B IIMPOKUX TMpefenax — OT pacdyeTHOTO COMPOTUBICHUS CKATHUIO O BEIUYHHBI
OCTaTOYHOU TPOYHOCTH Ryoq= OR,. 3HaueHus xodddunuenta o, XapaKTepU3YIOIIETO
OTHOIIIEHHWE OCTaTOYHOW MPOYHOCTH OETOHA K €ro MPOYHOCTH HA C)KAaThe, 3aBUCIT OT

nedopMalMOHHBIX CBOMCTB caMOro OeTOHa, HaJIM4YHs JT00aBOK B €ro COCTaBe, OCOOECHHO
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WIaCTU(QUUUPYIOLIUX, YCIOBUM paOOThl O€TOHa B KOHCTPYKLMH, arpecCUBHOTO
BO3JCUCTBHSL  OKpYXarmllen cpeapl. [[ng npenBapuTenbHOM  OLEHKH — HECyLIer
CIIOCOOHOCTH  YCWJICHHOM  KOHCTPYKLIMM MOXHO C  OIpPENEICHHBIM  3aracoMm
pexomeH10BaTh npuHuMaTh & = 0,2 — 0,3, Kak A XPYNKUX Tel.

[Ipenensuble Aedopmanin OETOHA €,, MPU CO3TAHUM KPYIJIOM OOOMMBI U3
KOMIIO3UIIMOHHBIX MaTepUaIoB MOKHO OIPENEIATh M0 3aBUCUMOCTSIM:

Ha OCHOBE YTJIepoJia

oo _175410%", (100)
€y R,
Ha OCHOBEC CTCKJIOBOJIOKOH
Sho 175+ 2250 (101)
€p R

Hpyroii BO3MOXHON (opmoil paspymieHHss 000WM U3 KOMIIO3WLIMOHHBIX
MaTEpUaJoB SBISIETCA TOTEpPs CHEIUICHUS MEXIYy OTJCIbHBIMU CIIOSAMH  H3-3a
HEJIOCTATOYHOM JUIMHBI UX COCIUHEHMS. DTOT BHUJ Pa3pylICHUs SBIACTCS XPYNKUM, YTO
BECbMa HEXEATEIIbHO BO BPEMs JKCIUTyaTallMd YCUJIEHHOW KOHCTpyKIuu. Kpome Ttoro,
BO3pOCIIasg Harpy3ka Ha KOJOHHY IIepelaeTcs CO CTaJbHOHW apMarypbl Ha OCTOH M
BBI3BIBAECT MOSIBJICHUE B IOCJEIHEM MHUKPOTPEIIMH. JTO B CBOIO OYEpE/lb YMEHBIIACT
CIICTIJICHHE MEXy apMaTypor u 6eToHoM. [IpumeHeHne ke 000WM M3 KOMITO3UITMOHHBIX
MaTepuasioB, OCOOCHHO MPEIHAMPSHKEHHBIX, TMOBBIIAET CLEIUICHHE MEXAY CTalbl0 U
oeronoM. OmHAKO W3-3a HEIOCTATOYHOU IIWHBLI coeauHeHus cioeB KM® B o0oiime B
YCJIOBUSIX MOBBIIIEHHOW HArpy3KHW HAa KOJIOHHY U PA3BUTHS TPEIIMH MOKET MPOU30NTH €e
XPYNKOE pa3pylicHUE.

JlnvuHa coeauHEeHUsA ISl Pa3IMYHBIX CUCTEM YCHJICHHUS W KOMITIO3WIIMOHHBIX
MaTepuaJioB JIOJPKHA YKa3bIBaThCSA MPOU3BOAUTEIAMU. OOIIMM IMPAaBUIOM SBISETCS TO,
YTO KOTJa JUIsi YCWJIGHMS KOJOHHBI TPUMEHSIOTCS JBa WM 0oJiee  CIOEB
KOMITO3UIIMOHHOTO MaTepuaja, TO MECTa COCIMHEHUs CJIOEB JIOJKHBI pacroliaratbCs Ha
MIPOTUBOIOJIOKHBIX KOHIIaX KOJOHHBI. MUHUMAasbHas ajinHa coequHeHus: 200 M.

[IpumeneHue 0OONWMBI M3 KOMITO3UIIMOHHBIX MaTe€pUajioB TMO3BOJSET YBEIUYHUTH
HECYIIYI0 CITIOCOOHOCTh KOJIOHH Ha JCHCTBHUE MomnepevyHoi cuiibl. CONpoTHBICHHE OETOHA

U CTAJIBHOW apMaTypbl paccuMThiBaeTcs corjacHo tpeboanusm CIT 63.13330.2012 [5].
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ComnpoTuBlIeHHE Ha JICUCTBUE MOMEPEYHOM CUJIbI KPYTJIbIX 000iiM 13 KM® onpenensercs
o ¢opMmyiie:

Q= (W)t d E &, (102)
rae d  — paccTOSHMUE MEX/y BHEIIHUM KpaeM 060iiMbl 13 KM® u HeHTpoM pacTAHyTOit
apMartypsl; £, < 0,004 — pacuetnas nedopmanus KM®.

Takoe orpaHuyeHue TMONEpeYHOW JePopMalud CBA3aHO C TEM, UTO
KOMITO3MIIMOHHBIE MaTepPHAIbl UMEIOT JIMHEWHYIO TuarpamMmy nehopMHUpPOBaHHS BILIOTH
70 pas3pylieHuss U B JaHHOM cllyyae €€ 3HaueHHEe aJanTHpPOBaHO K Je(hOPMUPOBAHUIO

BHYTPEHHEW CTAJIbHOM apMaTypHl.
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O TexHoJ10THS POU3BOACTBA PadoT

9.1 TexHoyiorusi  BHENIHEr0  APMHUPOBAaHHMSI  JKeJe300€TOHHBIX
KOHCTPYKIMi C UCNOJb30BAHNEM KOMIIO3MIHOHHBIX MATEPHAJIOB U KOHTPOJIb

KavecTBa pador

TexHomorusl BHEIIHETO AapPMHUPOBAHHS  JKEJIE300€TOHHBIX  KOHCTPYKIUH ¢
MCIIOJIb30BAHUEM KOMIO3UIIMOHHBIX MAaTEPHAaJIOB U KOHTPOJIb KauecTBa padOT MPHUBEICHBI
Ha puc. 27. OHa BKIIIOYAET:

- IOJITOTOBKY TIOBEPXHOCTH KOHCTPYKIIUH;

- 3arOTOBKY XOJICTOB M JIAMUHATOB;

- IPUTOTOBJICHHUE AAT€3HOHHOTO COCTaBA;

- IPUKJICUBAHKUE DJIEMEHTOB BHEITHETO apMHUPOBAHUS;

- HAHECEHUE 3aIIUTHOTO TIOKPBITUS OT BO3JICHCTBHS BHEIIHEH CPEJIbI;

- KOHTPOJIb Ka4CCTBa IIPONU3BOACTBA pa60T.

9.2 IloaroToBKAa OCHOBAaHMS MO/I NPUKJIEHBAHNE

B ciydae HEOOXOAMMOCTH BBIMIOJHEHUS PEMOHTa OCHOBaHUS OETOHA ClEAyeT
pyKOBOACTBOBaThCd HopMmaTuBHbIMU aokymeHTamu ['OCT 32016-2012, T'OCT 32017-
2012, TOCT 32943-2014, TOCT 33762-2016 u 'OCT P 56378-2015 [25, 26, 27, 28, 29,
30].

[Ton ocHOBaHWMEM MOJpa3yMeBaeTCs MOBEPXHOCTh OETOHAa, Ha KOTOPYIO
MPOM3BOUTCS MMPUKICUBAHUE DJIEMEHTA BHEIITHETO apMUPOBAHUSA (JJTAMHHATA WIJTH XOJICTA).

OcHOBaHUE JOJKHO OTBEYaTh OMPEIEICHHBIM TPEOOBAaHUSAM MO IUIOCKOCTHOCTH,
HAJUYHIO Je(PEKTOB U IPOYHOCTH OETOHA.

HepoBHOCTh TOBEPXHOCTH HE JOJKHA TPEBHIIIATh 5 MM Ha 6a3e 2 M uin | MM Ha
6aze 0,3 M. Menkue nedekTsbl (CKOJbI, PAKOBUHBI, YTIyOJIeHHUS A0 5 MM) yCTPaHSIOTCS C
NPUMEHCHHEM TOJMMEPIEMEHTHBIX COCTaBOB  JIMOO  JMOKCHUIHBIX COCTaBOB  C

HaroJHUTeNleM (MOJOTHIM KBAPIIEBBIM MIECKOM).
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BhIpaBHHBAHHE 3HAYMTENBHEIX (Gomee 25 cM°) Y4acTKOB ITOBEPXHOCTH
MIPOU3BOAUTCS C HCIOJb30BAHUEM MOJUMEPIIEMEHTHBIX PEMOHTHBIX COCTAaBOB IIyTEM
PYYHOH IIMATIIEBKY.

MexaHn4yeckue XapaKTepUCTHKHA MaTepuana OCHOBaHUS (O€TOHA) JOJHKHBI
COOTBETCTBOBATh MEPEIABAEMBIM YCWIMSAM, NPUJIAraéMblM K IPOMEKYTOUYHOMY CIIOKO
CKJICUBAHMSI.

[loBepXHOCTh JOMKHA OBITH OYMIIEHA OT KpacKd, Macia, >KUPHBIX IISTEH,
LEMEHTHOM IUICHKHU.

OuncTKa MOBEPXHOCTU OCYIIECTBIIAECTCS MYTEM MECKOCTPYHHON OOpabdOTKH WM
00pabOTKM METAUTMYECKUMH IIETKaMH C TMOCIEAYIONEH BBHICOKOHAIIOPHON MPOMBIBKOM

BoJI0M (o1 naBiieHreM He MeHee 100 aTm.).

98



%‘ logroToBka noBepxHoCcTH ”

Earor] Ynanexue paspyLeHHOro 6eTOHA 1 3arPA3HEHUH, npuaarHue
=1 LLIBPOXOBATOCTY MOBEPXHOCTH, CIIIAXNBAHNE YITIOB U 0BECTbINBAHNE

KOHTpOI'Ib Ka4ecTBa oBepxXHOCTU. KOre3noHHas rnpo4YyHOCTb,
BJ1aXXHOCTb, Harn4ine HepOBHOCTeﬂ, TPeLYNH n rpn3HakoB Kopposmmn

— Marepuaribl BHELLHEro apMUPOBaHNS HA OCHOBE YINIEPOAHBIX , aDAMMUAHBIX UITN CTEKIISHHBIX BOJIOKOH |

[logroToBKka n 04MCTKa MOBEPXHOCTU MaTtepuana ”

3arotoBka 1o pasmepy v npoBepka Ham4ns gegextos |

S" Ycunenmne koMnoanymoHHbIMY Matepuanamu Ha 0CHOBE yrnepoaHbix, apamugHbIX Wi CTEKITAHHBIX BOJIOKOH ”

—— HaHeceHne aare3noHHoro cocTasa Ha beToH |

| /lamyHarbi} ——HaHecenne agreavsa Ha naMuHaTbl |

XorcTbl

——— HaHecerve rpyHTOoBK Wi LUNaKNeBKy Ha beToH |

— YcraHoBKa namvHata |

——— HaHeceHne anre3noHHoi CMosTbl HUSKOJ BASKOCTY Ha XONCTb! |

—— YcraHoska xoncTos |

1/IporuTka XorNCTOB aAresnoHHbIM CocTaBoM |

— KoHTposib kavecTsa pabot (nepes, Bo BpeMs v Mocrie ux BbinosiHerus) |

Kayectso npumeHsieMbix maTepuanos ( CTaHgapTHbI
TECT MaTepUarnoB yCuieH!s 1 agresnsa)

KoHTporb yerosuii paboT ( KoreanoHHas npoyHocTs beToHa,
HEPOBHOCTY, YCII0BYS OKDYXKaKOLLEV CPEAbI U T.4.)

KoHTporib kayecTsa Bo BPEMS M 10CTIE BbInoHeHNs paboT ( HanpasrieHue BOJIOKHa,
MOSIOKEHNE, Pa3MED, HEPOBHOCTH, 8Are3Nsl, Halm4me MycToT Moj BOIOKHOM )

— Orzenno4Hble paboTsi (o0 HeobxogumocTy)|

| 3aLynTa oT BO3AENCTBUSA OTHS U YIibTPAaUONIETOBOIO UJTy4eHus |

Pucynox 27 — TexHonorudeckas cxema BHEITHETO apMUPOBAHUS

XKeJIe300€TOHHBIX KOHCTPYKIIMH KOMIIO3HIIMOHHBIME MaTepuanamu [31]

B cnyuae pazpymienus (OTCIOeHHs) 3allMTHOTO CJosi OeToHa B pe3yJbTaTe
KOPPO3HWH apMaTyphl CIIETYeT OYUCTUTh OOHAXKCHHYIO apMaTypy OT MPOAYKTOB KOPPO3HH,
oOpaboTaTh ee mpeoOpa3oBaTesieM PXKaBUMHBI U MPAWMEPHBIM COCTAaBOM M TOCJIE TOTO

BOCCTAaHOBUTH 33,H.IPITHBIﬁ cjio OeToHa cricnaJIbHBIMHU PEMOHTHBIMH COCTaABaAMMU.
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[Ipu yctpoiictBe 000WM M XOMYTOB U3 XOJICTOB B IOIEPEYHOM HAIPABICHHH
KOHCTPYKIIMY Ha €€ HapyKHBIX yriiaX HeOOXOJUMO BBITIOTHHUTE (Packu ¢ KareToM 1-2 cM,
au00 TanTeab ¢ paguycoM 1—2 cM, a Ha BHYTPEHHUX YIJIaX PEMOHTHBIMU CMECSMU
BBITTOJIHUTH TAITENh panuycoM He Meree 20 cum (puc. 28).

Hapy»Hbiii yron BHyTpeHHuI yron

Xonct

— —
OcHoBaHune

dacka [anTenb ManTtensb
a>1cm R>1 cm R>20 cm

Pucynoxk 28 — IlonroroBka yrioB KOHCTPYKIIMH MEepe] MPUKICUBAHUEM XOJICTOB

TPGHII/IHBI C PaCKPLBITUCM Ooiee 0,3 MM JOJIXKHBI OBITH 3daUHBCKTUPOBAHLBI
HHU3KOBA3KUM J3IIOKCUIHBIM COCTABOM, TPCIIMHBI C MCHBIIMUM PACKPBITUCM MOI'YT OBITH
3aTCPThHI HOJIUMCPUCMCHTHBIM PACTBOPOM.

Ha IIOBCPXHOCTh OCHOBAHUA MCJIOM HAHOCATCS JIMHUHU PAa3MCTKH B COOTBCTCTBUU C

HpHHHTOﬁ ITPOCKTOM cXeMoH IMPHUKIICUBAHUS 3JICMCHTOB BHCIIHECTO apMHUPOBAHUS.

9.3 Packpoii JaMMHATOB M X0JICTOB

Packpoii naMHHATOB M XOJICTOB IIPOM3BOAUTCS B COOTBETCTBUM C IPUHATOU
MIPOEKTOM CXEMOW TMPHUKICUBAHUS. 3aroTOBKM HApPE3aOTCA IO TUIOpa3MepaM B
KOJINYECTBE, HEOOXOAMMOM JJIsl BHEITHETO ApMUPOBAHUSI OHON KOHCTPYKIIUH.

Packpoil 1aMUHATOB M XOJICTOB OCYIIIECTBIIICTCS Ha TJIQJKOM CTOJIe (BEpCTake),
MOKPBITOM TOJIMATUIICHOBOU IJIeHKOM. CTOJ JOJKEH ObITh CHA0MXEH MPHUCIIOCOOJICHHEM
JUTSL pa3MaThIBaHUS JIAMHUHATOB U XOJICTOB C O0OWHBI. JIJiT pe3Ku XOJCTOB CIEAyeT
WCMOJIb30BaTh HOXHUIIBI WM OCTPbIM HOX, JIAMHUHATBl HApPE3alTCSI € MOMOUIBIO
CIIeIMAJIbHOM Hape3HON MaIllMHbI, CHA0KEHHOHN JUCKOM 10 METaJLTy.

HapezaHnHble X0JICTBI CMaTHIBAIOTCS B PYJIOH, CHA0XKAIOTCS ’TUKETKON ¢ YKa3aHUEM

HOMCpa, pasMEpa U KOJIMICCTBA 3arOTOBOK U ITIOMCIIAIOTCA B MOJUATUIICHOBBIM MEIIOK.
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3aroToBKM JJaMHUHATOB NepeMCIIAarOT K IIOCTY HAHCCCHUA aAI€3MOHHOI0 COCTaBa.

9.4 IlpuroToBJieHUe AJAT€3UOHHOTO COCTABa

[lpy TDpUTOTOBICHHM AATE3MOHHOTO COCTaBa ISl TPUKICHBAHUS XOJICTOB HU
JaMUHATOB KOMIIOHEHTHI A (smokcujHas cmona) U b (oTBepauTens) cMEIMMBAIOTCS B
COOTHOIICHHSIX, OTIPEAETIAEMBIX TEXHUUECKIMH YCIOBUSMHU.

JlosupoBanue KoMHnoHeHTOB A u b HeoOXoauMo MPOU3BOAUTH IIyTEM
B3BEIIMBAHMS HA 5-TH KUJIOTPAMMOBBIX YallIEYHBIX BECAX WM MO 00bEMY.

[TpurotroBneHune aare3nBa NPOU3BOAUTCS B YUCTOW METAJUTMUECKOH, (happopoBOH,
CTEKJISTHHOM WJIM MOJIMATUIIEHOBOW EMKOCTH 00bEMOM HE MEHee 3 J1 CIIeAYIOIUM 00pa3oMm.
B eMkocTh oOTBemMBaeTCs HEOOXOAMMOE KOJIMYECTBO KOMIOHEHTa A, mo0OaBisieTcs
TpeOyemMoe MO COOTHOUIEHHIO KOJMYECTBO KOMIOHEHTa b m mpousBoauTcs TIIATEIbHOE
NEPEMEIIMBAHUE BPYUYHYIO JEPEBSIHHON WM aTIOMUHHEBOW JIOMATKOM, JTMOO C TMOMOIIBIO
HU3KO0000pOTHOU Jipenu ¢ Hacaakou (10 500 000poTOB B MUHYTY C LENbIO OTPaHUYECHUS
a’panuu cMmecH). EMKOCTb 3aKpbIBalOT KPBIIIKON, CHAa0XarOT 3TUKETKOM C yKa3aHUEM

BPEMEHHU MTPUTOTOBJIEHUS U MEPEIAIOT K MECTY IMTPOU3BOACTBA PalOT.

9.5 IlpukjenBaHue X0JICTOB

[IpuknerBaHue XOJICTOB CJIEyeT MNPOU3BOJUTH MPHU TOMOIIM MaTEepUAJIOB Ha
ocHOBe 3MoKcHIHBIX cMoJ1 o 'OCT 32943-2014 [27].

[lepen HaneceHreM Ha OETOHHOE OCHOBAHHWE MEPBOIO CJIOS ar€3UOHHOIO0 COCTaBa
(TIpaitMepHOTO CJ1051) MOBEPXHOCTh OCHOBAHUS JOJDKHA OBITH MTPOIYTA CKATHIM BO3IYXOM.

[IpaliMepHBIN CIIOM HAHOCST HA OCHOBAHWE C LEJBIO MPONUTKH MOBEPXHOCTH U
3allOJTHEHHUST MEJIKUX HepoBHOCTeW. CocTaB HAHOCHUTCSA C MOMOIIBIO IIIMATeNsl, KUCTH,
BAJIUKA C KOPOTKUM BOPCOM.

XO0JICTBI TOJKHBI BCETAA YKJIAAbIBATHCA HA CIOM aAr€3MOHHOrO cocTasa. Jlenaercs
ATO MyTEM MOCTENEHHOr0 pa3MEIEHUs X0JICTa C OJHOTO Kpas OCHOBaHMS A0 Jpyroro. B
MpoIecce YyKIaIKU HEOOXOJMMO CIIeUTh, YTOObI BHEIIHSIS KpOMKa XoJcTa Oblia

ImapaJuiCjibHa JIMHUH PasMCTKH Ha OCHOBAHUU, 00 KPOMKC MPCAbIAYIICTO XOJICTA.
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X0JCTBI JOJIKHBI YKIIAJBIBATHCS 0€3 CKIIAJOK U 0e3 u3nuiiHero HatsokeHus. [locne
VKIAAKA OCYIIECTBIISIETCA MpUKAaTKa (MpUKaTue) XOJCTa, B IMPOLECCE KOTOPOM
OPOUCXOAUT €ro mnponutka. IIpukaTrka OCYHMIECTBISIETCS C IOMONIBIO KECTKOTO
PE3MHOBOIO BaJIMKa OT LEHTpPa K KpasgM CTPOTrO B IPOJOJBHOM HAaIpaBieHUU (BIOJIb
BOJIOKOH XoJicTta). Ilocie ocyniecTBiIeHUS NPUKATKA XOJCT AOJKEH OBITh HEMHOIO
JUIKUM Ha OUIYIlb, HO 0€3 IBHO BUIUMOTO MOKPBITHUS aJr€3UOHHBIM COCTABOM.

[lepen ykmagkod BTOPOro ciiosi XoJicTa (MIPU MHOTOCIOMHOM CXEME BHEUIHETO
apMUPOBaHUs) Ha TPUKATAaHHBIM TEPBBIM CIOH XOJCTa HAHOCUTCSA CISAYIOITUN CIIOU
AIIOKCUIHOTO CBA3YIOLIETO.

VYKianka ¥ NpUKaTKa BTOPOIO M TMOCIENYIOIIHUX CJIOEB XOJCTa MPOU3BOIAUTCS
aHaJIOTUYHBIM oOpa3oM. [locne yknaaku MociaenHEero cios XOJICTa Ha €ro MOBEPXHOCTh
HAHOCUTCS (PMHUIIIHBIN CIION CBA3YIOLIETO.

Pacxon anare3MoHHOro cocraBa IIpU IPUKIECUBAHWHM 3JIEMEHTOB BHEIIHETO
apMHUPOBAaHMs 3aBUCUT OT KadyecTBa IIOBEPXHOCTH KOHCTPYKIMHM, THIIA COCTaBa,
TEMIIEPaTyphl U BIAKHOCTU OKPY’KAIOIIEH CPEbl U YKa3bIBAETCS B MPOEKTE MPOU3BOACTBA
pabor.

[lo cneuuduke mnpousBojacTBa pPabOT MOMXKHO BBIACIUTH TpHU  OOJACTH
MPUKJICUBAHUS XOJICTOB:

- TIpUKJIEUMBAaHUE HA TOPU3OHTAJIbHBIE IMOBEPXHOCTH CBEpPXY (Ha MOBEPXHOCTb
nonia);

- TNpPUKJIEHBAHME HA TOPU3OHTAIbHBIE IOBEPXHOCTH CHHU3Y (Ha MOBEPXHOCTh
MOTOJIKA);

- IPUKJIEWBaHUE HA BEPTUKAIbHbIE MOBEPXHOCTH (CTEHBI, KOJIOHHBI U JIp.).

[Ipu npukIIeNBaHUM HAa TOPU30HTAIBHBIE TOBEPXHOCTH CBEPXY XOJICT IMOCTEIIEHHO
yKJIaAbIBaeTcsl 0e3 HaTsDKeHHsT OT LEHTpa K KpasM, pas3riakHuBaeTcs pyKaMu H
MPUKATHIBAETCS BAJTMKOM. YKIAJKa OCYIIECTBISACTCS JBYMS KBaIU(UIIUPOBAHHBIMU
pabounmu.

Vknaaka KaXZOro MOCIEAYIOEro CJIOS MOYET HAyMHAThCS Cpa3y JKe IOocie
3aBEPIICHHAS NPUKATKU MPEABIAYIIEro cjaos. TEeXHOJOTMYECKUX OrPAaHHYEHUN IO

KOJIMYCCTBY YKIIAAbIBACMBIX CJIOCB HECT.
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[Ipy npukierMBaHUM Ha TOPU3OHTAIbHBIE MOBEPXHOCTU CHHU3Y (MOTOJOK) XOJICT
npwkuMaeTrcs (pUKCUpyeTcs) ¢ OJHOTO KOHLA M 3aTeM IOCTENEHHO YKJIAAbIBAETCS U
NpUKaThIBAETCs MO Bcel mnuue. [Ipu 3TOM XOJICT MOMKHO TpeABapUTENIbHO Hape3aTh
(3arOTOBUTH) HA OTPE3KHU MPOCKTHOM JUTMHBI, TUOO MOCTEIIEHHO pa3MaThiBaTh ¢ OOOWHBI U
o0Ope3arh MO MECTy B Ipolecce mnpukienBaHus. [IpukaTtka XoJjcTa OCYHIECTBISETCS OT
[EHTpa K KpasM C Lelbl0 MpenoTBpalleHus oOpa3oBaHus ckiafgok. Kak mpasuio,
MIPUKJIEUBAHNE XOJICTA HA IOTOJIOYHYIO TOBEPXHOCTh OCYLIECTBIISIETCS ABYMS pa0OYHUMH.

B 3aBucMMOCTH OT BSI3KOCTH aATr€3MOHHOrO0 cocTaBa (ompenenseMoi B
3HAUMUTEIBPHON Mepe TeMIEepaTypol OKpYy)Kalollel cpeibl), MNPUKICHBAHUE XOJICTA
MIPOU3BOAMUTCS] HEMTOCPEICTBEHHO BCJIE] 32 HAHECEHHEM aAre3uBa, JUO0 MOCIe HEKOTOPOU
BbIIEPKKHU (HE mpeBblatonie 20 MuH.), 32 BpeMsl KOTOPOM €ro BSI3KOCTb BO3pACTaeT,
obecrieunBas TeM CaMbiM (PUKCAIMIO XOJICTAa Ha MOTOJOYHOW TMOBEPXHOCTH (XOJICT HE
OTBAJIMBAETCSl MOCJIE MPHUKATKU). Bpems BbLAEPKKU ONpENenseTcs 3KCIEPpUMEHTAIBHO
yTeM NMpoOHOTo NpuKiIenBaHus. [IpoJoKUTENPHOCTD BBIACPKKU NEPE IPUKICHBAHUEM
Ka)KJIOTO TOCJIEAYIOIIETO CJI0Sl ONPEIEAETCsl aHAJOTUYHBIM 00pa3oM.

[Ipy BBIITOJIHEHMM BHEIIHEIO0 apMHUPOBAaHHS HAa BEPTUKAIBHBIX ITOBEPXHOCTSIX
HAaHECEHUE aJIF€3MOHHOTO COCTaBa Ha OCHOBAaHUWE IPOU3BOJUTCS CBEPXY BHUS3.
[IpukienBanue NOMEPEYHbIX OTHOCUTEIBHO KOHCTPYKIUHU MOJOC XOJICTa OCYIIECTBISETCS
nyrem (ukcanuu (TpHKaTHUS) XOJCTa B BEPXHEH YaCTU W TOCTENEHHOW YKIAIKH W
pa3riIaKMBaHUs 10 BBICOTE C OCJIEAYIOIEN IPUKATKOM.

[IpuknenBaHne NPOAOJBHBIX IIOJOC XOJCTA HAa BEPTUKAJIbHBIE ITOBEPXHOCTH
MPOU3BOAUTCS NyTeM ero (ukcauuu B KpailHeM (JIEBOM WM TMPABOM) IOJIOKEHUU C
MOCHEAYIONIEN YKIAAKOW M TPUKATKOW 1O JiuHE. Bpems BblIepKKH 1epen
NPUKJICUBAHUEM KaXKIOTO MOCIEAYIOIIEro CJI0sl ONpEAesAeTCs TAKUM ke 00pa3oM, Kak U
MIpY NPUKJICUBAHUU HA OTOJIOYHBIE TOBEPXHOCTH.

BbllToNIHEHME ~ MHOTOCJIOWHBIX ~ 3JIEMEHTOB ~ BHEIIHETO  apMUPOBAaHUS  Ha
BEPTUKAJIBHBIX IMOBEPXHOCTAX B MPOAOJBHOM M IONEPEYHOM HANPABICHUAX («CETKa»)
MPOU3BOAMUTCS TYTEM IOCJIEAOBATEILHOIO MMOCIOWHOTO MPHUKJIEUBAHUS TOJOC XOJICTA

IMOIICPECMCHHO B IBYX HaIIPABJICHUAX.
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Onepanyy Mo MPUKIECHBAHUIO XOJCTOB MOTYT BBINOJHATHCA MPU TeMIEpaType
oKpyxaromiei cpersl B amanasone ot 5 °C mo 35 °C; npu stom Temmeparypa GeToHa
OCHOBAHUS JIOJDKHA OBITH BhIIIe 5 °C U BBIIIE TEMITEpATyphl TOUKH pockl Ha 3 °C.

OMOKCUAHBIE aATe3MOHHBIE COCTaBbl HE CJEIyeT HaHOCHUTh Ha 3aMep3Ilne
MOBEPXHOCTU. B ciydasix, korga Temmneparypa MOBEpXHOCTH O€TOHA HIKE JOIMYCTUMOTO
YPOBHSI, MOXKET UMETh MECTO HEJIOCTATOYHOE HACHIILIEHNE BOJIOKOH W/UIM HU3Kas CTENEHb
OTBEP)KJEHUS CMOJIbI, YTO OTPHUIATEIBHO CKaXETCSd Ha pPaboTe CHCTEMBl BHEITHETO
apmupoBaHus. JIJisi TMOBBIIIEHUSI TEMIEPaTypbl OCHOBAaHUS MOTYT OBITh HMCIOJIb30BaHbI
JIOTIOJTHUTEIHHBIC JIOKATBHBIC NCTOYHHUKH TETIIA.

OINOKCHUIIHBIE aJre3MOHHBIC COCTaBbl HE JIOJDKHBI HAHOCUTHCS HA MOKPYIO
MoBepXHOCTh. OTKpBITas Biara JOJKHA ObITh yaajieHa (BbITEpTa), MOBEPXHOCTH MPOIYyTa
C)KaTbIM BO3IyXOM.

[TonHOE OTBEpKIEHUE SMOKCHAHBIX aJIr€3MOHHBIX COCTABOB B €CTECTBEHHBIX
YCIIOBUSAX MPOUCXOJUT B TEUEHUE HECKOJIBKUX CYTOK U B 3HAYUTEIHHOU MEpe 3aBUCUT OT
TEeMIIepaTypbl OKpyXKaromen cpeapl. Kak mpaBwio, BpeMs OTBEPKICHUS JOJIKHO
COCTaBJIATH He MeHee 24 yacoB npu Temmeparype Boiie 20 °C u He MeHee 36 4acoB mpu
temmeparype ot 5 °C mo 20 °C.

Jns obGecrieuenusi 0e€30MacHOCTH (MOXKAPHOM, 3alUThI OT BaHJAIM3Ma) WU IO
ACTETUYECKUM COOOpaKEHUSIM SJIEMEHTHI BHEIIHETO apMHUPOBAHHS Ha 3aKITIOYUTEIBHON
CTaauy pabOT MOTYT OBITh JOIMOJHEHBI Pa3IUYHBIMH TOKPBHITUSIMH, COBMECTHMBIMH C
AMOKCUIHBIM CBSI3YIOIIUM (KpackaMd Ha JIMOKCHUIHOW OCHOBE, MOJIMYPETaHOBBIMU
MTOKPBITHSIMH, CTICIIMATEHBIMIA OTHEYITOPHBIMHU COCTaBaMu ). J{JIst TydIiero CrerieHus 3THX
MOKPBITHA C DJIEMEHTOM BHEIIHETO AapMHUPOBAHUS IMOBEPXHOCTHh TOCIEAHETO IOCIIE
VKIaAKA (UHUIITHOTO CJIOS CBS3YIOIIETO TPHUCHINACTCS TOHKHM CIIOEM CYXOro Iecka

KkpynHoctbio 0,5-1,5 mm.

0.6 IlpukjenBaHue JJAMUHATOB

HpI/IKHCI/IBaHHC JJAMHUHATOB CJICAYCT IMPOU3BOAWUTHL IIPHU ITOMOIIHW MATCpHUAJIOB Ha

ocHoBe AnokcuaHBIX cMotl o ['OCT 32943-2014 [27].
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JlamuHaThl MOTYT OBITh HCIOJB30BAHBI  JIJII BHELIHErO apMHUPOBAHMS ITyTEM
MPUKJICUBAHUS HA TIOBEPXHOCTh KOHCTPYKIIUU JINOO MyTEM YCTAaHOBKH IOJIOC JJTAMUHATA B
IPEABAPUTEIBLHO OATOTOBIEHHBIE TA3bI.

[Ipu BHENTHEM apMHUPOBAHUU MTOATOTOBKA OCHOBAHMSI TPOU3BOIUTCS TaK K€, KaK U
B clly4ae MPUKIIEUBAHUS XOJICTOB.

[lepen mnpuKIEMBaHHMEM MEpPHBIE 3aroTOBKM JIAMMHATa pAaCKJIAaJbIBAIOTCS Ha
paboueM cTosie (BepCTake) M THIATEILHO MPOTUPAIOTCS CMOUYEHHOM aIlleTOHOM BETOIIBIO.
Ha noaroroBieHHyt0 MOBEpPXHOCTh HAHOCUTCS TOHKUU (1—1,5 MM) cioil aAre3smoHHOro
COCTaBa IMyTEM MPOTATMBAHUS JaMUHATA Y€pe3 CHEHUATBHOE YCTPOMCTBO C J103aTOPOM.
AHaJIOTUYHBIN  CJIOM  aAre3MOHHOTO CcocTaBa TOJIMIMHOM 1 MM HaHOCUTCS Ha
MpEABAPUTENILHO TOATOTOBJICHHOE M OOECHBbIJIEHHOE OCHOBaHWE. 3aTeM JaMUHAT
YKJIQJIbIBACTCS HAa OCHOBaHHWE (KJIed K KJICI0) W MPUKATHIBAETCS BaJUKOM TaK, 4YTOOBI
BBITECHUTH U30BITOK BO3ayXa. [Ipy 3TOM 00pa3yromuiicss u30bITOK air€3MOHHOTO COCTaBa
yOupaercs 1mmareneM. B cioydae, eciM  TPOEKTOM  BHEHIHETO  apMHUPOBAHUS
MpeayCcMaTPUBACTCS YCTAHOBKA YCHJIMBAIOIIETO AJIEMEHTA U3 JBYX WJIM HECKOJBKUX CJIOEB
JaMUHATa, MPOU3BOJUTCS MOCJIEAOBATEIFHOE MPUKICUBAHIUE HEOOXOAUMOT0 KOJMYECTBA
CJIO€B.

BHenHsis cTOpoHa »J€MEHTa BHEIIHErO0 apMHUPOBAHUS MOXKET OBITh IOKpHITA
3aIIUTHBIMU KpacKaMU WJIM MOJIUMEPLUEMEHTHBIM PACTBOPOM.

B ciiyyae ycTaHOBKM JJaMUHAaTa B a3kl B COOTBETCTBUU CO CXEMOM apMUPOBAHUS B
KOHCTPYKITUU BBITIOJHAIOTCS IITPAOBI MIMPUHON 3 MM U TTyOMHOM, paBHOM IIMPUHE MOJIOC
mwitoc 2 mM. Illtpalbr 3anonHsitoress Ha 2/3 aAre3MOHHBIM COCTABOM, 3aT€éM B HHUX
MOTPYXaKTCSl 3arOTOBKM JlaMUHaTa. WM30BITOK aAre3smoHHOTO CcoCTaBa yaalseTcs

MIIaTcJaICcM.

9.7 KoHCTpyKTHBHBbIE  OCOOCHHOCTH  BBINOJHEHUS  BHEIIHEro

ApMHPOBAHHUSA U3 KOMIIO3HIIMOHHBIX MATCPHAJIOB

KoHcTpykiust 271eMEHTOB BHEIIHETO apMupoBanus (hopma, pa3Mepsl, KOJIUYECTBO

CHOGB) HAa3Ha4YaCTCAd Ha OCHOBAHWHU PACUCTOB U OMPCACIIACTCA ITPOCKTOM YCHUJICHU .
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MakcumalibHOE KOJIMYECTBO CJIOEB XOJICTA MJIM JaMUHATa OTPAHUYMBACTCS TOJIBKO
PACUYETHOM CUJION CLEIJIEHUS C IOBEPXHOCTHIO OCHOBAHUS.

DONEMEHT BHEUIHETO apMUPOBAHUS JIOJDKEH BBIXOJAUTH 34 IPEJENbl PacyETHOU
IUIOIIAM YCHJIEHUs, 00pa3ys 30HY aHKEpPOBKHU. JlJIMHA 30HBI aHKEPOBKM Ha3HAYAETCS
COTJIACHO pa3pabOTaHHOMY MPOEKTY BHEIIHEr0 apMHUPOBAHUS M HE MOXKET OBITb MEHBIIIE
150 mMm.

[Ip1 MHOTOCIIOMHOM KOHCTPYKIIMH 3JIEMEHTA BHEIIHETO apMUPOBAHUS ITOCIEIHUN
BBINOJIHSETCS B BUJIE PECCOPBI, UeM 00ECIICUNBAETCS TOCTETIEHHOE BKIIOYEHNUE OTIEIbHBIX
CJIOEB B padoTy.

C wmenp0 MOpPeIOTBpAIlEHHs HApyLIEHUS AHKEPOBKH JJIEMEHTOB BHEIIHETO
apMUpOBaHMsI TPOJOJBHOE apPMHPOBAHUE JOJDKHO OBITh JIOMOJHEHO IONEPEUYHbIM
(ycraHoBKoOi XxoMyTOB). ClielyeT 4epeoBaTh YCTAHOBKY IMPOJIOJIbHBIX CJIOEB U XOMYTOB
TakKUM O00pa30M, YTOOBI KaXblil NOCIEAYIOUIMI NPOJOJbHBIA clOW ObUI NepexBavyeH
XOMYTOM.

[Ipy nnvHE 3JIEMEHTOB BHEIIHEr0 apMHUpOBaHUsA Ooiiee 3-X METpPOB B LENSIX
oOjerdyeHusi paboyero mpouecca YKIAJKA XOJCTbl MOXKHO YKIJIAJbIBaTh OTIEJIbHBIMU
OTpe3KaMH, KOTOpble HEOOXOJIMMO CTBIKOBaTh MEXay coOoi mo anmuuHe. Ilpu stom nmuHa
nepexJecTa IomKkHa coctaBisaTh He meHee 100 mm. Ilepexitect MOXKET OCYIIECTBIATHCS
KaK Ha BJIQXKHBIM CJIOM aAre3vBa, TaK U Ha YK€ OTBEpAEBIIMM. B mocinenHem ciyyae 30Ha
nepexJjiecta JOJbKHAa ObITh 00paboTaHa HaxAauyHOM Oymarod W mpoTepTa CMOYEHHOU
alETOHOM BETOUIBIO.

[lepexsiecT BBINONHSIOT BAOJL XOJICTOB MO HANPABJICHHUIO PACHOJIOKEHUS
apMUPYIOLIMX BOJIOKOH. B cilydae MHOTOCIOMHON KOHCTPYKIIMH BHEIIHETO apMUPOBAHUS
CTBIKOBKA JIOJKHA OCYILIECTBIISITHCS B pa30€XKKy 0 AJUHE (B Pa3HBIX CEUCHUSX).

B 0anoyHbIX KOHCTPYKUMUAX IJISI BOCIPHUATHSA MONEPEYHOM CUIIBI B MPUOTOPHOM
30HE€ MOTYT OBITh YCTAHOBJIEHBbI BEPTHKAJIbHbBIE JINOO HAKIOHHBIE XOMYTHI. XOMYTHI
HAKJICMBAIOTCS MOBEPX MPOJOJBHOIO AJIEMEHTa YCUJICHHsI, YTOOBl 00ECTEeUUTh JIyUIIyIo
€ro aHKEpOBKY.

BepTukaibHble XOMYTBI BBITOJHSIOTCA M3 OJHOTO OTPE3Ka XOJICTA. 3aroTOBKa
HakjenBaetcs (pUKCUpyeTCs) Mo BCeW JIMHE, a 3aTeM OCYIIECTBIISIETCSl MPUKATKa €€ OT

IeHTpa K KkpasMm (puc. 29).
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Pucynoxk 29 — Cxema ycTaHOBKHU BEPTHKAJIbHBIX XOMYTOB

B OQJIOYHBIX KOHCTPYKIIHUSX

HakJioHHbIE XOMYTBI BBINOJHSIOTCS W3 JIBYX OTPE3KOB XOJICTA, CTBHIKYEMBIX IIO
HIKHEN (ITOTOJIOYHOM) MOBEpXHOCTU pedpa. BHauane mpukiienBaeTcsi oAHa IMOJIOBHHA,
OCYLIECTBJISIETCS €€  NpPHUKaTKa, II0CI€  4Yero  IPOU3BOAMUTCS  IPUKICUBAHUE
npoTuBonoa0xkHOoM yacTH (puc. 30). [lepexecT HAKIOHHBIX XOMYTOB OCYIIECTBIISIETCS 110

HHN3Yy, Ha BCIO UX IIHPUHY.

XomyT Bua A

3MEeMEHT BHELLHero
apM1pOBaHuns

Pucynok 30 — Cxema yCTaHOBKH HAaKJIOHHBIX XOMYTOB B 0aJI0YHBIX KOHCTPYKIIMSIX

[Tpu ycunenun Ha u3rud® OaJOUYHBIX KOHCTPYKUHN C LIEJIbIO YIYUYIIEHUS YCIOBHM
AHKEPOBKHU M NPENOTBPAILECHHS OTCIOCHHMS 3aIMUTHOTO CJIOSI PEKOMEHIYETCS 3aBEICHUE

X0JIcTa Ha OOKOBBIE IMOBEPXHOCTU pedpa. B 3ToM ciyyae XOJICT NPUKIEUBAETCS Ha
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OOKOBYIO TMOBEPXHOCTh pedpa, MOCIE Yero 3aBOAUTCS Ha HIKHIOW (IIOTOJOYHYIO)

MOBEPXHOCTH U MPOTUBOIIOJIOKHYIO OOKOBYIO TIOBEPXHOCTH pedpa (puc. 31).
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Pucynok 31 — Buemnraee apmupoBaHue 0aT0YHBIX KOHCTPYKIIHIA.

Cxema IIPUKIICUBAaHUA XOJICTOB Ha pe6p0

Jns KOHCTpYyKIMH, JKCIUIyaTUPYEMBIX B YCIOBHUSAX NEPEMEHHOM BIIAXKHOCTH,
AJIEMEHTHI BHEIIHEr0 apMHUPOBAHMSI JTOJIKHBI OBITH BBIIOJHEHBI TaKUM OOpa3oM, YTOObBI
o0ecreynTh BO3MOKHOCTh MUTPALIMK NApOB BJIard U3 tena 0eroHa. B mpoTuBHOM ciyyae
MOXKET OBbITh HAPYIIEHO CUEIUIEHUE MEXJy 3JE€MEHTOM BHEUIHEr0 apMHUpPOBAHUS U
OCHOBaHuEM (OTpbIB 3yieMeHTa). Kak mpaBuiio, B MJIMTHBIX KOHCTPYKLMSAX C HAapy>KHOM
TUAPOU3O0JISILIUEN BO3MOYKHO MPUKIEUBAHUE OTIEIBHBIX IOJOC C MPOMEKYTKAMH MEKIY
HUMHU. CIUIONIHOE NMPUKIIEUBAHUE JIEMEHTOB BHEIIHETO aPMUPOBAHUSI IO BCEM MIIOCKOCTH
IUIMTHI HE Aomyckaercs. [1nomans cBOOOIHON OT 31€MEHTOB MOBEPXHOCTH KOHCTPYKLUU
J0JIKHA cocTaBiATh He MeHee 50% ee oOwiel miomanu. OAHAKO B ciiydyae KOpOOYaThIX
CEUEHHUH, KOrja BO3MOXKHA MHIpalMsl MapoB BHYTPb KOpoOa, MOKET OBITH BBIIIOJHEHO
CIUIOIIHOE NMPUKJIEUBAHUE DJIEMEHTOB BHEITHETO APMHUPOBAHUS 110 HUKHEW MOBEPXHOCTH

wnTh (puc. 32).
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Pucynok 32 — CxeMbl IpUKIENBAaHUS YJIIEMEHTOB BHEIIIHETO apMUPOBAHHS

JJIsA obOecreueHus IMapoIIpPpOHHUIaCMOCTH

B ciyuyae BHEIIHEro apMUpPOBaHUs KOHCTPYKLMH, SKCIUIyaTUPYEMBIX B YCIOBHUAX
IIOCTOSIHHOW BJIQKHOCTH (BHYTPH IOMELIEHUS), MOKET OCYILECTBIIATHCS MPUKIECUBAHNE
XOJICTOB Y JJAMUHATOB IO BCEW MOBEPXHOCTU OCHOBAHMUS (ILJTUT NEPEKPHITUIN, KOJIOHH).

B cinyyae uCnosib30BaHMs Ul BHEIIHETO apMHUPOBAHMUSA OJHOHAIIPABICHHBIX U
NBYHAIIPABJICHHBIX CETOK W3 BBICOKONPOYHBIX BOJIOKOH IIOATOTOBKAa OCHOBAaHUS
ITPOU3BOJIUTCS TAKKE, KaK U B CIIyyae IPUKIEUBAHUS XOJICTOB. [IprcoennHeHne akTHBHBIX
CEeTOK CJIEAYeT OCYIUECTBJIATh IIPU MCIOJIB30BAHUM ITOJUMEPLEMEHTHOM MAaTpULBI U
PacTBOPOB MOJIUMEPOB.

[lepen ycTaHOBKOW CETKHM MOJBEPraroTcsa 00paboTKe B HU3KOBSI3KOM aJIMr€3HOHHOM
cocrtase. Jlemaercst 3TO € LENBbIO NMPENOTBPAILECHHUsS B3aMMHOIO CMEILIEHMS BOJIOKOH B
KryTax Mpu AepopMaluyd KOHCTPYKIMH B mpoluecce HarpykeHus. CeTka mpomyckaercs
4epe3 €MKOCTb C HU3KOBSI3KMM aATr€3MBOM M Ha BBIXOJE OTXKUMAETCS C IOMOILBIO
CIIEHUAIBHBIX BaJKOB. [lociae »TOro misi Jy4ymero CHEIUIEHUS € MHHEPAIBHBIM
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CBA3YIOIIMM IIOBEPXHOCTb CETKU IIPUCHINAETCS TOHKUM CJIOEM CyXOr0 MEJIKOro Iecka. B
Ipoliecce NOJUMEPU3ALNN AAr€3UBA MPOUCXOJUT CKPEIJIEHUE BOJIOKOH B JKI'yT€, OJJOOHO
TOMY, KaK 3TO IMEET MECTO B JJaMUHaTaX.

B ciysae HeoOXOAMMOCTH AaHKEPOBKM KOHLEBBIX YYacTKOB JIAMHHATOB
OCYULIECTBJISIETCS. YCTAaHOBKA apMaTypbl B 3apaHee NpOOYypEeHHbIE OTBEPCTHUS M MOHTAXK
OPWKUMHBIX IutacTUH. [locnenoBaTenbHOCTh  BBINOJHEHHMS pabOT IO aHKEPOBKE
JaMHUHATOB: TOJTOTOBKAa OTBEPCTUSl OypeHHEM, BbINAJIOIUMBAHUEM WM TUIPOCTPYHHOU
00pabOTKOM, yCTaHOBKa apMaTypHOIO CTEpKHS M 3aMOHOJIMYMBAHUE CIEIHAIBHBIM
COCTaBOM HAa MMHEPAJIbHOM WJIM NOJHUMEPHOW OCHOBax. [locime yCTpoiCTBa BBITYCKOB
apMaTypHBIX CTEPKHEU OCYIIECTBIACTCS YCTAHOBKA AHKEPHBIX IUIACTUH IPU NOMOIIH
rack u maiid. /loOaBneHue apmarypbl, 3aKperuiieMoll B 3apaHee CHOPMHUPOBAHHBIX
KaHaJlax, TpeOyeT TIIATEeIbHOM MOATOTOBKM OTBEPCTUS M MAKCHUMAaJbHasi CTEIEHb
3aII0JIHEHUA €r0 PaCTBOPOM Ha MHUHEPAJIbHOM WIIM IIOJUMEPHOM OCHOBE. [laHHBIA METOX
PEMOHTa TaKX€ MOXKET IPUMEHSETCS COBMECTHO C J0OaBJI€HMEM WM 3aMEHOU
3aMOHOJIMYEHHBIX WJIA HApPYKHBIX apMaTypHBIX CTEp>KHEH U ¢ J0OaBlieHHEM OeTOHa WU

pacTBopa.
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10 KoHTpoJIb Ka4eCcTBA U IPUEMKA BbINOJHEHHBIX padoT

10.1 O0mMe mMoJI0KeHu s

[Ipu mpousBoACcTBE pabOT MO BHEIIHEMY apMHUPOBAHHUIO KEIE300€TOHHBIX
KOHCTPYKIMH KOMIIO3ULIMOHHBIMU MaTepHajlaMu cleayeT coOoaTe TpeOOBaHUS
HACTOSIILIETO CBOJIA ITPaBuUIL.

CoOroieHue MOJI0XKEHUH HACTOSAIIETO CBOJAA MpaBMl 00ECHEUnBAETCSl BXOAHBIM,

OIICPAIIMOHHBIM U ITPUCMOYHBIM KOHTPOJICM.

10.2 MeToabl KOHTPOJISI M HCHBITAHUH OJHOHAINPABJIEHHBIX XOJICTOB,

JJAMHHATOB U aAI'€3UOHHbBIX COCTaBOB

Du3NKO-MEXaHUYECKUE CBOMCTBA OJHOHAIPABIICHHBIX XOJICTOB OLICHUBAIOTCA IIO
CBOWCTBaM OJIHOHAIIPABJICHHOTO KOMIIO3UTA, HW3TOTOBIEHHOIO W3 COOTBETCTBYIOLIUX
MAaTEPHUAJIOB.

Jns onpenenieHns] NPOYHOCTHBIX XapaKTEPUCTUK OJHOHANPABIEHHOIO KOMIIO3UTA
MPOBOASAT CJEAYIOIINE UCTIBITAHUS:

- OlpeJiesieHne MPOYHOCTH Ha Pa3phIB;

- OIpEeJETIEHUE MOYJISl YIIPYTOCTH;

- OTpeJIeNIEHNe OTHOCUTEIBLHOIO YIUTMHEHUS MPU Pa3pbIBeE.

MexaHnueckue XapakTepUCTUKU OJHOHANPABIECHHBIX KOMIIO3UTOB ONPEAEISIOTCS
myTeM ucnbiTanus 00pasioB B cooTBeTcTBUU ¢ [[OCT 25.601-80 «MeToapl MEXaHUYECKHUX
UCTIBITAHUN KOMITO3UITMOHHBIX MAaTEPUAIIOB C MOJIMMEPHOM MaTputeii» [14].

N3roToBnenne oOpasmoB JJIsl UCHBITAHUNA MPOU3BOAUTCS U3 MATEPUATIOB TEX Ke
MapTUi, YTO U UCTIOJB3YEMBIX IIPU U3TOTOBJICHUH 3JIEMEHTOB BHEIIIHETO apMUPOBAHUsS Ha
MPOU3BOJICTBE. [Ipu 3TOM KOIMYECTBO CIOEB XOJICTa B 00pa3iiax J0JKHO COOTBETCTBOBATh
KOJINYECTBY CJIOEB B 3JIEMEHTaX BHEUIHETO ApMHUPOBAHUSI.

JI1s KOMIIO3UTOB XOJIOJHOTO OTBEPKICHMS, CO3/aBA€MbIX HEMOCPEICTBEHHO Ha

CTPOUTCIIbHOM 00BEeKTE W3 OJHOHAITPABJICHHLIX XOJICTOB IIYTECM HUX IIPOIWUTKH U
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NPUKIICUBAHUSA CHEUUAJIbHBIMA JMOKCHUIHBIMA COCTaBAMH, TNPUHUMAETCS YCIOBHAs
pacdeTHas TUIONaab MOTEPEYHOT0 CeYeHUsT 00pasmoB s ucnbiTaHuss. OHa onpenensercs
KaK CyMMa IOIEPEYHOI0 CEUEHHSI apMUPYIOIIUX BOJIOKOH B IJIOTHOM TEJE U MONEPEUYHOTO
ceyeHus noJmMepHor Matpuubl npu 60% coaep:kaHUU BOJIOKOH B Tiactuke. [Ipu stom
IJIOTHOCTh aPMUPYIOLIETO MaTEpraia MPUHUMAETCA 110 TAHHBIM ITPOU3BOUTEIS.

VYcnoBHas pacueTHas IUIOMIA[ b MOMEPEYHOTO CeYeHHs oOpaslia ompeensercs
BBIPAKCHUEM:

A=t-n-Db, (103)

e t; — ToJMmmHA MOHOCIIOS; N — KOJIMYECTBO CIIOEB; D — mupuHa oOpasia.

TOJ'IHII/IHa MOHOCJIOA tf OIIPCACIIACTCA BbIPAKCHHUCM:

t, = Y nos ’ (104)

TJIC Vnos — IOBEPXHOCTHAS ITOTHOCTB X0JIcTa (Bec 1 M); Yyx — IUIOTHOCTb apMHUPYIOLIETO
Marepuana Mo JaHHbIM TpousBoauTens; K, — Kod(h(UIMEHT HaNoJHEHHUs IUIaCTUKA
BOJIOKHOM, ITPUHAMAEMBbIN paBHbBIM (,0.

MexaHudeckue XapakTepUCTUKU MHOTOCIOMHBIX TUIACTUKOB OTMPECIISIIOTCS IMTyTeM
HCTIBITaHUSI 00PA3I0B C COOTBETCTBYIOIINM KOJTUYECTBOM CIIOEB XOJICTA.

[IpouHOCTHBIE XapaKTEPUCTUKU OTHOHAMPABIICHHBIX JIAMHUHATOB TPUHUMAIOTCS 110
JTAHHBIM M3TOTOBUTETIS.

Anre3uto kjes (aAre3MoOHHOTO COCTaBa) K OCTOHHOW MOBEPXHOCTH OMPEACIISIOT
aHAJIOTMYHO MTPOYHOCTH CICIUIEHUS MacTHK ¢ ocHoBanueM mo 'OCT 26589-94 [16].

st 3TOr0 HEMOCPEACTBEHHO HAa KOHCTPYKIIMU PSIZIOM C DJIEMEHTOM BHEITHEro
apMHUPOBAHMS C WCITOJIB30BAHUEM aJIM€3MOHHBIX COCTABOB TOW )K€ MAPTHUU HAKJICHBAIOT
OTPBIBHBIC DJIEMEHTHI, BHITIOJIHEHHBIE B BUE KPYTJIbIX IJIACTUH quamerpom 25 mm. Tlocne
MOJIMMEpHU3aIluU  aJIFe3MOHHOTO COCTaBa MPOU3BOJAT OTPBHIB IUIACTUH C (ukcamuei
MaKCUMaJIbHOM BEIMYMHBI YCUJIUS OTPBHIBA M XapaKTepa pa3pylieHuUs.

[TpouHOCTH crieTUIeHHs ¢ OCHOBaHUEM (aAre3unto) R, BEIUUCIAIOT MO hopmyIie:

P
Ru = g ’ (105)

2
rac P — makcumanbHOE YCUIIUEC OTPLBIBA, KT'C; S- mjomaab OTPBIBHOTO DJICMCHTA, CM .
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KoHTpounb kauecTBa BBIOJHEHUS padoOT 1O A00aBICHUE apMaTypbl JUIsl aHKEPOBKU
JAMHUHATOB, 3aKpeIUIsieMoi B 3apaHee C(HOpPMHUPOBAHHBIX WM MPOOYpPEHHBIX KaHajax,

HOJDKCH OCYILICCTBILATHCA ITYTEM HCIIBITAHHUA HAa BBIICPTHUBAIOIICC YCHUIIUA apMaTyphbl 110

I'OCT 56731-2015.

10.3 BxoaHoli KOHTPOJIb

BX0qHO! KOHTpOJIb PacIpOCTPAHSIETCA Ha BCE UCIIOIb3YEMbIE NPU MPOU3BOICTBE
paboT Marepuaiabl B COOTBETCTBHHM C TEXHUYECKHMH YCIOBUSMH HAa KaXAbIH U3 HUX U
MIPOU3BOJIUTCS PYKOBOJACTBYsICh moiokeHusivu [12]. [TpueMky XOJICTOB, JIAMUHATOB H
KOMIIOHEHTOB JJIs1 IPUTOTOBJICHUS AIN€3UMOHHOIO COCTaBa OCYILECTBIAET OTAE]I KOHTPOJIA
KauecTBa MPEINPHUATHS, BBIIOJHAIONIETO MPOU3BOACTBO pabOT MO  BHEUIHEMY
apMUPOBAHUIO.

[IpreMKy XOJICTOB W JIAMHUHATOB IPOU3BOJAT IMAPTUSAMH, KaXIas U3 KOTOPBIX
COCTOMT W3 ONPENEIICHHOTO KOJIMYECTBA MATEPHUAIIA OJHOTO THUIIA, OJJHOM MapKy U OJHOTO
croco0a Mpou3BOJCTBA, OQOPMIICHHBIX OJJHUM JIOKYMEHTOM O KayecTBE.

[IppeMKy KOMIIOHEHTOB JUIsi IPUTOTOBJICHHMS aIAr€3HMOHHOIO COCTaBa TAKKeE
MpOM3BOIAT MaptusiMu. [lapTuei cunMTaeTcss anre3MOHHBIM COCTaB OJHOM MAapKH,
M3TOTOBJICHHBIN 110 OJJHOMY TE€XHOJIOTUYECKOMY PEKMMY U OJHOM PELENType B TCUCHUE
CMEHBI, CYyTOK WJIM HEMPEPBIBHOTO MHOTOCYTOYHOTO TEXHOJIOTMYECKOTO MpOoLEecca.

Kaxnasd maptust AOJDKHA CONPOBOXKAATHCS JTOKYMEHTOM O KadeCTBE, KOTOPBIU
COJICP/KHUT:

- HAMUMEHOBAHUE MPENPUATUSI-U3TOTOBUTETIS,

- 1aty ohopMIICHHS TOKYMEHTa O Ka4eCTBE;

- HOMEp MAPTHH;

- HAMUMEHOBAHUE MPOAYKIIUY;

- KOJIMYECTBO PYJIOHOB B MTAPTHUH JJISI XOJICTOB M KaTYIIEK /I JICHT JIAMAHATOB;

- pe3yJIbTaThl UCTIBITAHUHN (HU3UKO-MEXAHHUUYECKUX CBOUCTB;

- IITaMII ¥ OAMKUCH OTJI€JIa KOHTPOJIS Ka4eCTBA MPEAIPUATUA-U3TOTOBUATEISL.

BX0aHOM KOHTPOJIb MOCTABJISEMBIX MAaTEPUAJIOB OCYIIECTBIISAETCS IIyTEM IPOBEPKU

MapKUPOBOK, LIEJIOCTHOCTH Tapbl, BHEIIHETO BUAA (ISl XOJICTOB M JIAMUHATOB), a TaKkKe
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HaIM4us CepTU(PUKATOB HA JaHHbIE MaTepuaibl. BxomHomy koHTpomto nojiexut 100%
MOCTYTAOIINX MaTePUAJIOB.

['eoMeTpuyeckue pasmepbl JaMUHATOB (IIMPUHA U TOJIIMHA) TMPOBEPSIOT B
cootBeTcTBUU ¢ TpeboBanmsimu ['OCT 26433.1 [15] ¢ mpuMeHEHHEM H3MEPHTEIbHBIX
WHCTPYMEHTOB HEOOXOAMMOUN TOYHOCTH.

Pasmepsl xosctoB niposepsitor 1o 'OCT 29104.1 u TOCT 29104.2 [19, 20].

[[Ber maTtepmasia w Haauuue ACPEKTOB MPOBEPSIOTCS B MAPTUW JIAMUHATOB B
cootrBercTBUH ¢ TpeboBanusmu ['OCT 24105 [11], a B mapTvu XOJICTOB — BU3YaIbHO.

TpancnopTupoBaHre MW XpAaHCHHWE JIAMHHATOB JOJKHO OCYIICCTBIISTHCS B
cootBeTcTBUM ¢ TpeboBanusmu ['OCT 25388 [13] co ciemyrommm JTONOTHECHUEM: JICHTA
JaMUHaTa JO0JKHA XpaHUTHCS B yMakOBaHHOM Buje npu temmeparype ot —30 °C no
+50 °C u oTHOCHTETHLHOM BIIAKHOCTH He Oosee 85%.

TpancnopTUpOBaHKUE XOJCTOB OCYIIECTBIISETCS B COOTBETCTBHH C TPEOOBAHUSIMU
'OCT 7000-80 [22]. XpaHeHue XOJICTOB OCYIICCTBIISICTCS B yIIAKOBAaHHOM BHJE Ha
CTeIUTaXaX B CKJIQJACKUX IOMEIICHUSIX, UCKIIOYAIONINX IMOMAJaHue TPSIMBIX COJIHEYHBIX
nyueit, npu temneparype ot —30 °C mo +50 °C u OTHOCHUTENIbHON BJIaXKHOCTH He OoJee
80%.

TparcopTupoBaHre KOMIIOHEHTOB JJISI TIPUTOTOBJICHHUS AATC3HMOHHBIX COCTABOB
MOKET TPOU3BOJUTHCS BCEMHM BHJIAMU TpaHCHOpPTa. XpaHEHHE OCYIIECTBISECTCS B
CKJIQZICKUX TTOMEIICHHUSIX B TE€PMETHUYHBIX €MKOCTSAX TpH Temmeparype cBbime +5 °C B
YCIIOBHSIX, OOECIIEUMBAIONINX 3allUTy OT BO3JCUCTBUS BIArM M TMPSMBIX COJHEYHBIX

JTy4en.

10.4 OnepanMOHHBbII KOHTPOJIb

[lepen mnpukiIeUBaHWEM XOJCTOB M JIAMUHATOB JIOJDKHBI OBITh IMPOBEACHBI
KOHTPOJIbHBIE HCTBITAHUS MCIOIb3yEMbIX MAaTEpPHAIOB B COOTBETCTBUHU C TPEOOBAaHUSAMH,
U3NI0KeHHbIMU B paznene 9.2. McnbiTaHus mpoBOAATCS B JIaOOpAaTOpUM MPEANPUSTHS,
OCYIIECTBIISIOLIETO MPOU3BOACTBO PadOT MO BHEIIHEMY apMUPOBAHUIO.

BuemHuii BUA TMOBEPXHOCTH OETOHAa OCHOBaHUA (OTCYTCTBHE 3arps3HEHUH,

MacCJIsIHbIX IIATCH H I[p) OLCHUBACTCA BU3YAJIBHO, INUIOCKOCTHOCTHL — C IIOMOIIOBIO
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METAJTMYECKON JIMHEHKH, a BETUYMHA HEPOBHOCTH — C TTOMOIIIBIO IIIyTIa B COOTBETCTBUU C
[17].

[IpouHocTh 0OeTOHA OCHOBAHUS OIICHUBAETCS IIyTeM IIPOCTYKHBAHUS €To
MOJIOTKOM, JIMOO JPYTUM HEPA3PYIIAOIIUM METOIOM.

B nporiecce npuroToBiIeHUs aiT€3MOHHOTO COCTaBa KOHTPOJIUPYIOTCS:

- TOYHOCTH B3BEIITUBAHHUSI KOMIIOHCHTOB A U b Ha wameunsix Becax (£10 r), mubdo
00bEMHOTO JO3UPOBAHUS B MEPHBIX COCY/IaX;

- OJTHOPOJIHOCTb MACChI a/Ir€31Ba MOCJE NEePEMEIINBAHUS;

- OTCYTCTBHE OCTOPOHHUX BKJIIOYEHUN U CTYCTKOB (BU3YaJbHO).

[Ipy HaHeceHUHM aJre3MOHHOIO COCTaBa Ha TMOBEPXHOCTh OCTOHA BHU3YaJbHO, a
TaKXe M0 BECOBOMY U 00BEMHOMY Pacxo/ly KOHTPOJUPYIOTCS TOJIIMHA U PABHOMEPHOCTD
CJI051, OTCYTCTBUE HEMOKPHITHIX YYaCTKOB.

[Ipu yknajake ¥ MPONUTKE aAre€3MOHHBIM COCTABOM XOJICTOB BHU3YaJbHO, a TAK¥Ke
o pacxony (BECOBOMYy M OOBEMHOMY) KOHTPOJIMPYIOTCS TOJIIIMHA U PaBHOMEPHOCTH
CJ0sI, OTCYTCTBME HEMPONMUTAHHBIX YyYaCTKOB, CKJIQJOK, OPHUEHTAIUd BOJIOKOH.
OTKJIOHEHHE BOJIOKOH OT MPUHSITOM MPOEKTOM OPHEHTAIMU HE JOJKHO MPEBBINIATH 5
rpaaycoB.

B nporiiecce nmpukienBaHus KOHTPOJMPYETCS TEMIEpaTypa OKpYKalolleh Cpeisbl,

BJIAJKHOCTDB, TEMIICpATYpa HAa ITIOBCPXHOCTHU OeToHa n MMPOAOIZKUTCIIBHOCTE OTBCPIKACHUSA.

10.5 [IpueMo4HBIH KOHTPOJIb

[locne OTBEp)KAEHUS AArE3MOHHOTO COCTaBa OCYIIECTBISIETCS BHU3YaJIbHBIN
KOHTPOJIb C LIENIbIO BBISIBJICHUSI OTCIIOEHUHN XOJICTA OT MOBEPXHOCTH U IPYTUX AEPEKTOB,
OTOBOPEHHBIX B TEXHUUECKHUX TPEOOBaHUIX HA PEMOHTHBIE pa0OTHI.

KoHTposib BHYTpeHHHX Ae(EKTOB (HENPOKIECHHBIX MECT, PACCIOCHHUA MEXIY
BOJIOKHAMHU)  OCYIIECTBJISIETCS METOJAOM  aKyCTHMYECKOTO 30HAMPOBAHHUSA, JIETKUM
MPOCTYKMBAHUEM TOBEPXHOCTH 3JIEMEHTA YCUJICHUS MOJOTKOM, JIUOO IPYIMM METOJI0M
Hepaspylawiero KoHTpois. llpu 3Tom yuuThIBalOTCS pasMep paccilOeHHUH, UX

PAaCIIOJIOKCHHUEC U KOJIMYCCTBO OTHOCHUTCIIBHO O6HIGI\/JI IJIomanay 3JICMCHTA YCUIICHH.
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[lpy npuKIeMBaHUM XOJICTOB JIONYCKAETCS HalM4Me PACCIOCHUH MEXIY
BOJIOKHAMH ILIOIIABIO MeHee 15 oM’ Kakmoe, a 0Oliee KOJTMYECTBO TAKMX MECT HE
JIOJKHO TIpeBbIIIaTh 10 Ha 1 M BHELITHEro apMUPOBAHHSL.

PaccioeHust MIomanpio 6onee 15 cM® IOIKHBI OBITH OTPEMOHTHPOBAHBI MyTEM
BbIpe3aHUs 1e()EKTHBIX yYACTKOB M YCTAHOBKH 3aIUIATKH C TAKUM K€ KOJMYECTBOM CIIOEB.

Pe3ynbTaThl BXOAHOTO, ONEPALMOHHOTO M MPUEMOYHOTO KOHTPOJS 3aHOCATCS B

CONPOBOAMTENIbHYIO JOKYMEHTALMIO IPOU3BOCTBA PalOT.

10.6 IlpuemMka BbINOJTHEHHBIX pa0doT

[IpuemMka BBITIOJIHEHHBIX PAa0OT MO BHEIIHEMY apMHUPOBAHMIO JKEJIE300€TOHHBIX
KOHCTPYKIIMM OCYIIECTBJISICTCSI KOMHMCCHEM W3 YIIOJHOMOYEHHBIX MPEICTABUTENIECH
OpraHU3alUU-TIPOU3BOUTENST padOT, MPOECKTHOM OpraHu3allii, TEHIOAPAIIUKAa U
3aKa34YHMKa.

[IpousBoauTens pabOT MpeACTaBIsSET KOMHUCCHUM HaaJeXalluM  o0pa3om
0(pOPMIICHHYIO UCTIOJIHUTEIBHYIO JOKYMEHTAIINIO, BKIIFOUAIOIIYIO:

- cepTUu(dUKATHl COOTBETCTBUS U CAHUTAPHO-AIUIEMHUOJIOTUUECKUE 3aKIIOUEHUS Ha
HCIOJIb3YEMbIE MaTepUalbl,

- aKThI CKPBITBIX paboT (MOArOTOBKA MOBEPXHOCTH KOHCTPYKIIMHU, NMPUKIICHBAHHE
AJIEMEHTOB BHEITHETO0 apMUPOBAHUS );

- aKThl WCIBITAHUN KOHTPOJIBHBIX O0Opa3lloB MCIHOJ30BAaHHBIX MAaTEpPUAJIOB
(X0JCTOB, JTAMUHATOB, aJIF€3UOHHBIX COCTABOB).

[Io pe3ynbraTaM OCBHUAECTEIBCTBOBAHUS W PACCMOTPEHUA HWCHOJHUTEIBHOU

JOKYMEHTAIMH 0(POPMIISIETCS aKT MIPUEMKHU BBITTOJTHEHHBIX PaloT.
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11 Texnuka 0e30MaACHOCTH NPH MPOU3BOACTBE padoT

[Ipu mnpousBojcTBE pabOT MO BHEIIHEMY apMHUPOBAHUIO JKEIE300€TOHHBIX
KOHCTPYKUMH HEOOXOAWMO BBINONHATH TpeOOBaHUS TEXHUKM O€30MacHOCTH B
coorBerctBuu co CHulI 12-03-2001 u CHulI 12-04-2002 [3, 4].

[Ipn BHEMIHEM ApPMHMPOBAHMM HECYLIUMX KOHCTPYKIMH IOKPBITUNA W NEPEKPBITUI
HEOOXOUMO OCYIIECTBIISAITh KX MOHTAKHOE YCWICHHE C 1EJbI0 HCKIIOYEHUs
JOTIOJTHUTENIBHBIX MTPOTHOOB KOHCTPYKIIMU B Ipoliecce BhIoHeHUus padboT. Koncrpykuus
YCUJIEHHUS B KaKJIOM CJIy4ae pelaeTcsi MHAUBUAIYAIbHO.

Bce nmponecchl, CBsI3aHHBIE C MPUTOTOBJIEHUEM aAT€3MOHHOTO  COCTaBa,
HEO0OXOJAMMO MPOU3BOAUTH B XOPOIIO MPOBETPUBAEMOM IMOMENIEHUU WJIM HA OTKPBITOM
BO3/yXE.

[Ipy npuUrOTOBIIEHMH AATrE€3MOHHOTO COCTaBa Ha OTKPBITOM BO3JyXe paboune
JOJKHBI HAXOUTBCS ¢ HABETPEHHON CTOPOHBI.

B 30He, rie npousBOAUTCA NPUTOTOBIECHUE aAT€3MOHHOIO COCTABA, 3aIlpPElacTCs
IIPUHUAMATB MUY, KYPUTh U NI0JIb30BATHCS OTKPBITBIM OTHEM.

[Ipn BbIIOJIHEHHH pabOT NO NPHUKICHUBAHUIO KOMIIO3MLMOHHBIX MAaTEpUajIoB
ClIeAyeT HUCKIIOYHUTh KOHTAKT aAre3HOHHOTO COCTaBa C KOXKEH, CIM3UCTBIMHU, & TaKXKe
MONaJaHus B POT.

PaboTbl ¢ aare3MOHHbIMH COCTAaBAMH CJIEAYET NPOU3BOAMTH B CIELHUATBHON
OIC)KJE€ C NPUMEHEHMEM CPEACTB WHAUBUIYAJIbHOM 3aluMThbl. [l 3alUTBl KOXKHBIX
MIOKPOBOB PYK PEKOMEHJYETCSl MPUMEHATH JBE Mapbl MEPUYATOK: XJIOMYATOOYMa)KHbIE U
IIOBEPX HUX PE3UHOBBIE.

[Ipy nomamaHuM aare3MOHHOTO COCTaBa WJIM €r0 COCTABILIIOIIAX Ha KOXKY
HEOOXOJIMMO Cpa3y e MPOMBITh €€ TeIIoN BoAoi. PexoMeH1yeTcss HAHOCUTh 3alUTHBIN
KPEM Ha OTKPBITHIEC YYACTKH TEJIA.

K pabote ¢ anre3MoOHHbBIMU COCTaBaMH, XOJCTaMHU W JaMUHATaMU JOIMYCKAIOTCS
JuIa, MPOLIEAIINE MEAULUMHCKUA OCMOTp, M TMOJyYMBIIME JOMYCK K pabdoTraM 1o

MEUITMHCKUM TOKa3aHusiM. Bce paboTaromue 10mKHBI MPOUTH BBOIHBIN MHCTPYKTAX Ha
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paboueM MecTe IO TMOPSAIKY BBIMOJHEHHUS M 0€30MacHOMYy BeleHuto pabor. OTMeTKa o
MPOXOXKJIEHUU UHCTPYKTAXKa 3aHOCUTCS B CIICLIMAIIBHBIN JKypHAaI.

PabGoTtsl Ha BbicOTe Oosiee 1,3 M JOJKHBI BBINOJIHATHCA C IOJABECHBIX JIHOO
CTOCUHBIX TMOAMOCTEH, JIOJEK WM JPYTUX NPHUCIOCOOTICHUH, 00€CTIeunBarOIIIX
0e30MacHOe BBITIOJIHEHUE PadoT.

[ToaxmtoyeHUEe HIEKTPUUECKUX HHCTPYMEHTOB U OOOpYAOBAHHS K HCTOYHUKY
MATAHUS JOJIKHO BBITTOJHATHCS ATTECTOBAHHBIM 3JIEKTPUKOM.

OnacHasi 30Ha paboTbl 000PYOBAaHUSI U MEXAHW3MOB YCTAHABIIUBACTCS COTJIACHO
HOpMaM M CHa0XXaeTcsl MUTaMH W HAIIUCSIMU YCTaHOBJIEHHOro oOpasma. HaxoxmeHnue
MTOCTOPOHHUX JIML] B 30HE IPOU3BOACTBA padOT HE TOMYCKAETCH.

Bo Bpemsi HaTsSKEHUs JIAMUHATOB CTOATH MO OCH IMPHUKIAJIBIBAEMOTO YCUJIUS 3a
JOMKPaTOM 3alperiaeTcs.

B TemMHOe Bpems cyTok pabouas IUIOMAJKa JOHKHA HMETh JOCTAaTOYHYIO

OCBCIICHHOCTD AJIAI BEACHU pa60T.
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12 Oxpana okpyxkawouiei cpeabl

Martepuanbl Jis  BHEIIHETO apMUPOBAHUSL KeJI€300€TOHHBIX KOHCTPYKIUHN
(X0iCTBI, JIaMHHATBI, aJr€3HOHHBIE COCTaBbl M WX KOMIIOHEHTBI) HE MPEACTABIISIIOT
ONACHOCTHU Il OKPYXKAaIOLIEH Cpeapl, HE COAEPkKAT TOKCUYHBIX BEIIECTB M BPEAHBIX
IIPUMECEU, MPUUHUHSIOINX BPEl YEIOBEKY U OKPYKAIOILIEH cpelie.

3anpeniaeTcss CIMBaTh  MCIOJB30BaHHBI  pacTBOPUTEN B BOJOEMBI, a
HEHCIOJIb30BAaHHBIEC aJIT€3UOHHBIE COCTaBbl YTUIM3UPOBATH 10 UX IOJHOIO OTBEPKICHUS.
Nx 3anpemaercs 3akanblBaTh WIM CKUraTh. [lociae OTBEpkKIAEHUA aAT€3MOHHBIE COCTABbI
YTUIM3UPYIOTCS KaK IIaCTMACCHI.

[Ipon3BOICTBEHHBIE CTOYHBIE BOJBI, COJEPIKAIINE LIEMEHTHBIM PacTBOp, Macia U
T.I. IOJOKHBI OBITH MPOIYIIEHBI Yepe3 IPsA3€0TCTOMHUKN, MACIOYJIOBUTENN, OMO(DUIBTPHI

C OCJIbIO OYUCTKH OT BPCIHBIX HpHMGCGﬁ.
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Ipunoxenune A
OcHOBHBbIE 0yKBEHHbIE 0003HAYECHUSA

Bremnune HAIrpy3Ku H BOSI[E?ﬁCTBHSI H YyCHIKMA OT HHUX B IIOIICPCHHOM CCUCHHUU
3JICMCHTA.

M — u3rubaromnmin MOMEHT;

M ¢ — MOMEHT TPEIMHOOOPa30BaHUs YCUIIMBAEMOM KOHCTPYKIIUU

M, — M3rudaronIii MOMEHT Nepes] YCUIEHUEM KOHCTPYKIIUY;

M — Hecymiasi ciocOOHOCTb U3rMOAEMOro KeJIe300€TOHHOTO 3JIEMEHTA;

Qp — monepeyHoe ycuiue, BOCIpUHIMaeMOe OETOHOM;

Q. — mormepevHoe ycuine, BOCIPUHUMAEMOE KOMITO3UITHOHHBIM MaTepUAIIOM;
Qsy — MONIEPEYHOE yCUITUE, BOCIIPUHUMAEMOE XOMYTaMU;

2
Yep — BEC €IMHMIIBI IUIOIAIU X0JCTOBOro KM mimm Bec TONBKO BOJIOKOH, I/M”.

IIpOYHOCTHBIE XapAKTEPUCTUKN MAaTEPUAIIOB!
R — kyOukoBast npoYHOCTh OETOHA Ha CIKATHUE;

Ry, Ry < — pacyeTHble CONpPOTUBIEHUS OETOHA OCEBOMY CHKATHIO MJIA IpPEAESIbHBIX
COCTOSIHUM COOTBETCTBEHHO MEPBOM U BTOPOU TPYIII;

Rot, Rot, ser — pacueTHble CONPOTUBIEHUSI OETOHA OCEBOMY PACTSKEHUIO JUISl MPEAEIIbHBIX
COCTOSIHUM COOTBETCTBEHHO MEPBOM U BTOPOU IPYIII;

Ry — pacueTHOE CONPOTHURIICHUE CKATHIO OETOHA, YCUIICHHOTO 000¥Moit n3 KM;

R. — pacueTHas npo4YHOCTH Ha PACTSIKEHNE KOMIIO3UIIMOHHOTO MaTepHuaa;

Ry — MPOYHOCTH Ha pacTsHKEHHWE KOMITO3MIIMOHHOTO MaTepHalia Mo JaHHBIM (upM-
MIPOU3BOJUTEIICH;

Rf — mpouHOCTh Ha pacTspkeHue GUOphI (BOJIOKOH) KOMITO3UIITMOHHOTO MaTepuaa;

Ry — IpOYHOCTH Ha pacTsKEHUE OTBEPKIAIONIEH TTOJIMMEPHON MAaTPUIIbI;

Rou — pacueTHas mpOYHOCTh Ha PACTSKEHUE 000NMBI N3 KOMIIO3UIIMOHHOTO MaTepuarna;

Rs, Rs s — pacdeTHbIe COMPOTUBIICHUS CTATBHON apMaTyphl PACTSHKEHUIO JIJIS TIPEIeTbHBIX
COCTOSIHUI COOTBETCTBEHHO IIEPBOU U BTOPOM I'PYIIIL;

R — pacueTHOoe CONMPOTHBIEHHWE CTAIBHOM apMmaTypbl CXATUIO JUIS TpEeACTIbHBIX
COCTOSIHUM TIEPBOU TPYIIIIbI,

foy — pacyeTHas TPOYHOCTH CIEIUICHUS MEXKIY KOMIIO3UI[MOHHBIM MaTepHaioM |

OETOHOM.
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JleopMaiMOHHbIE XapaKTEPUCTUKU:
E, — HauanbHBINA MOTYJIb YIPYTOCTH OETOHA IIPU CKATHU U PACTSIKEHUH;

E. — pacueTHbIil MOyJIb YIPYTOCTH KOMITIO3UIITMOHHOTO MaTepuaa;

E., — Momynap ymOpyroctd KOMIIO3UIITMOHHOTO Marepuanga IO JaHHBIM  (GUpPM-
IPOU3BOIUTEIICH;

Ef — Mmoayne ynpyroctu puopsl (BOJIOKOH) KOMITIO3UIITMOHHOTO MaTepurara;

En— Monynb ynpyroctu 0TBepKAArONIE NOJTUMEPHON MaTPULLBI;

E, — Moaynb ynpyroctu 000HMBbI M3 KOMITO3UIIMOHHBIX MaT€pPUAJIOB;

E, — Monyns nepopmanuu OeroHa mocie ycuiaeHus ero oboimonn m3 KM mepen
paspyuieHHeM;

Es — Moynb ynpyroctu ctajabHOM apMaTyphl;

G, — MOyJIb CIIBUTA a/IT€3UBA;

Gp — MOyNb ciBuTa 6€TOHA

€pa — OCEBas nedopmariust 6eToHa, ycusieHHOro oooimMoi n3 KM;

€bau — MPEICTIbHAS OceBas nedopmaiiust 6eToHa, yCHIIeHHOro o0oimMon u3 KM;

€po — JAedopmarusi cxxkatusi O0€TOHA MPU €r0 MAKCUMaJIbHOM MPOYHOCTU Ha cxaThue Ry,
nocie ycuwieHus: 0oorimoit u3z KM;

€pto — MakcuMaibHas aedopmanms KpailHe pacTSIHYTOTO BOJIOKHA O€TOHAa Tmepen
YCUJICHUEM;

€py — TIpENIeTbHAS eopMalus CKaThs OETOHa,;

€ bu— npeaenbHas aeopmarius cxatvs 0eToHa rmocie ycuieHus: 0ooiimoit n3z KM;

€c — AeopMarus pacTsHKEHHs] KOMIIO3UIIMOHHOTO MaTepuraa,

€cd — pacueTHas MpoeKkTHas AehopMaliusl pacTsHXKEHUS KOMIIO3UITMOHHOTO MaTepuarna;

€cn — TIpeIeTIbHAS feopMalus pacTsHKEHHS] KOMIIO3UITMOHHOTO MaTepuaa Mo TaHHBIM
(bUpM-TIpPOU3BOIUTETICH;

€0 — TaHTEeHIIMANIbHAS edopmariust 00oitmel n3 KM;

€ou — TIpEJICNTbHAS TaHTeHIIUANIbHAS Jedopmariis 00oiitmMel u3 KM;

€ — paauanbHbie AedopMaluu;

€s— neopmanust pacTsKeHUS CTATBHON apMaTyphl;

€ s— JAeopMalius C)KaTus CTaJIbHON apMaTyphl.
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Haﬂp}I}KeHI/IH, I[eﬁCTBy}OHIHG B CEUCHUU DJICMCHTA.

O — pacyeTHbIE pacTiAruBaromue HanpspkeHus B KM;

O — pacTaruBaromue HanpsbkeHus B KM Ha KOHIIE KOMITO3UIIMOHHOTO MaTepHaIa,;
O — pactsarusaromye HanpspkeHus B KM B cpeiHel 4acTu yCHIIMBaeMOW KOHCTPYKIIUH;
G, — HalpsDKeHUs B 000iiMe 13 KOMIO3UIIMOHHOTO MaTepHana;

Gou — IPEIEIbHBIE HATIPSKEHHS B 000HMe U3 KOMIIO3UIIMOHHOTO MaTepHaa;

G — paAualibHbIe HAIIPSDKEHUS B KOHCTPYKLIMH, BbI3bIBaeMble 0001Moil 13 KM;

Gy — MAaKCUMaJIbHbIE PaiuajIbHbIE HANPSIKEHUs, BbI3bIBaeMble 000iimMoii n3 KM;

Os — HalIpsDKEHUSA B CTAJIBHOW apMaType pacTAHYTON 30HBI,

G s— HamlpsDKCHUS B CTAJIbHOM apMaType CHKAaTOM 30HBI;

Tp,e — HAIIPSDKEHUE C/ABUIa HA TPaHMIIE pa3zelia MeXly aAre3uBoOM U OETOHOM;

Tm = CPEIHEE HANIPSKEHUE CIIBUTA

NC — ynenpHOE ClEIJIEHHEe KOMITO3UIITMOHHOTO MaTepuralia ¢ OETOHOM.

I'eomeTpuueckrue XapaKTEPUCTUKH
b — mmpuHa NPAMOYTONBHOTO CEUCHHUS; IMPUHA pedpa TaBpOBOrO W JIBYTaBPOBOIO

CEYECHUH; IIIUPUHA OJHON U3 CTOPOH IPSIMOYTOJIbHON KOJIOHHBI,

b, — mupuHa JTEHTH KOMIO3UITMOHHOTO MaTepHuala,

d — mwmpuHA CTOPOHBI MPSIMOYTOJBHOW KOJOHHBI; HOMHHAIBHBIN JHaMETp CTEpIKHEH
apMaTypHOU CTaJIH;

do — MMamMeTp 000WMBI U3 KOMIIO3UIIMOHHOTO MaTepUaa;

h — BeICOTA IPSIMOYTOJILHOTO, TABPOBOTO H JBYTABPOBOTO CEYCHUN;

he — pabouass BbIcOTa TaBpPOBOro cedyeHusi mpu ero ycuwieHnn KM 1o OGOKOBBIM
MTOBEPXHOCTSIM peodep;

h's — BICOTA TOJIKK TABPOBOT'O CEUCHUS B CHKATOM 30HE;

a a-— PacCTOSsIHUS OT PABHOACHCTBYIOIIEN YCUIMH B MPOJOJIBHON PACTSIHYTOM M CHKATOU
CTaJIbHOW apMaType A0 Onrkaiiiell rpaHyd CeYeHus;

A¢rc — LIMPUHA PACKPBITHS TPELIUH;

a, — pacCTOSIHUE OT OIOPHI 10 BEPXHEU IPaHULIbl KpalHEN K ONIOPE HAKJIOHHOM TPELIHHBI;
lerc — paccTosiHEE MEXKTy TPEUTMHAMU B PACTSIHYTOW 30HE OCTOHA;

Ie— ONITUMAJIbHAA JIJIMHA Y9aCTKa KOMITIOBUITHOHHOI'O MaTCpuajia CO CHUCIINICHUCM,
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ho=h—a— pabouas BbicOTa ceueHus;

' — paanyC KOJIOHHBI,

S— paccTosTHUE MEXIy OCSIMU JIeHT ycuiieHus: KM;

S — PacCTOSHHE MEKY JICHTAMHU yerneHust KM:;

t — TeopeTHyeckast TOJIIIMHA OJTHOTO CJIOS XOJICTOBOTO KOMITO3UIIMOHHOTO MaTepuania,

ty — ToNIIMHA aare3uBa;

t. — TONIIMHA JIGHTHI KOMIIO3UIIMOHHOTO MaTepuarna;

to, — TomrHa 000HWMBI M3 KOMITO3UIIMOHHOTO MaTEPHAIIa;

A=Ay—(As+ A) — IIOMIa/b BCETo GETOHA B IOMEPEUHOM CCUCHHH DICMCHTA;

A, — IUIOIIaAL CEYEHHUS CIKATOM 30HBI OETOHA;

Ayt — TIJIOIIAH CEUEHUS PACTSIHYTOM 30HBI OETOHA;

Apy — TIOTHAS TUTIOIIAIb CEUEHUs OETOHA, HEOXBAYCHHOTO YCHIICHHEM 000MMOIA;

A. — TUTOIaIh CEYCHUS KOMITO3UITMOHHOTO MaTepHraa,

Aye — miomaabs 3pGHEeKTUBHO YCUICHHOTO OETOHHOTO Si/Ipa NP YCUIICHUU KOJIOHH;

Ay = b x h—nonHas mIomaas cedeHus NPIMOYTOJIBHOTO 3JIEMEHTA;

As — oAk MONEPEeYHOTO CEYSHHS BOJIOKOH;

Areq — TIIOMIATH IPUBEACHHOTO CEUCHHUS DJICMEHTA,;

As, A — IUIOMANH CCUCHHs HEHANpSTaeMOH apMaTyphl COOTBETCTBEHHO PACTSHYTOH U
CXKaToM;

D — nuamMeTp KOJIOHHBI;

L — pacueTHBII POeT KOHCTPYKIIUU YCUIICHHS,

Sed — CTAaTUYECKUN MOMEHT MPUBEICHHOTO CEYCHHS DJIEMEHTAa OTHOCUTEIBHO €ro IeHTpa
TSOKECTH;

lted — MOMEHT WHEPIIMU TPHUBEACHHOTO CEUYCHHS 3JIEMEHTAa OTHOCHUTEIHLHO €ro IIEHTpA
TSKECTH;

Mg — MOMEHT, BOCIIPUHUMAEMBIH CEYCHHUEM HOPMAJLHBIM K IPOJIOJIBHOM OCH AJIEMEHTA

pu 00pa30BaHUU TPEIIHH.

Koa¢dhummeHTs B COOTHOIICHUS :

o = EJE — oTHOIICHNE MOy e yIIPYTOCTH CTaIbHOW apMaTyphl U OETOHA;

B = EJ/E, — oTHOIIeHHEe Moayielt ynpyroctu KM u GeToHa;
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Ybe — KOO PHUITMEHT HAIE)KHOCTHU TI0 OETOHY TIPH €T0 pabOTe Ha CIKATHUE;

Yot — KOO DHUIMEHT HAZIEKHOCTH 10 OETOHY TIPH €T0 pabOTe HA PACTSIKEHUE;

Yc — KO3 OUIIUEHT HAZAC)KHOCTH TT0 KOMIO3UITMOHHOMY MaTepHaIy;

V.1 — KO3 (UIMEHT, yIUTHIBAIOIINNA CIETICHUE MEXTY KOMITO3UIIMOHHBIM MaTEPHAIIOM U
OETOHOM;

V.2 — KO3 (UIMEHT, yIUTHIBAIOIINNA THTT BOJIOKHA B KOMITO3UIIMOHHOM MaTepHalie u
YCIIOBUS €T0 dKCIUTyaTalluu;

Yee — KOODOUIMEHT HAZIEKHOCTH 110 MaTEPHAITY I MOAYJs ynpyroctu KM;

Yrmn — KO3 PHUITMEHT HAIE)KHOCTH TI0 crtocoOy HaHeceHuss KM;

Yem — KOADPUIIMEHT HAIEKHOCTH IO KOMITO3UIIMIOHHOMY MaTepuaiy;

Ko, — reoMerpudyeckuii KoO3((GUIMEHT, 3aBUCAIIMNA OT MIUPUHBI  YCHIUBACMOMN
KOHCTPYKIIUH,;
Kg — koad¢umuent (> 1), y4YUTHIBAIOIIMK HANpsSHKCHHWE CABHTa M HOPMAaJIbHBIC

HaMnpsHLKeHUST BOJIU3HM KOHIEBBIX YUaCTKOB aHKEPOBKH,

L — KO3(pPUIMEHT apMUPOBaHUS KOHCTPYKIIMU CTATLHON apMaTypoi;

Lo — KOX(PUIMEHT apMUPOBAHUS KPYTJIOM KOJOHHBI O0ONMON M3 KOMIO3UIIMOHHOTO
Marepuana;

Us — KodhpuimeHT apMupoBaHus OETOHA CTaTLHON apMaTypoii;

Y — TOHWKAIMN KOd(PPUIIMEHT, 3aBUCSAIIMNA OT MPUMEHSEMON CXEMbl YCUJICHUS Ha
MONEPEYHYIO CUTTY;

Ni — K0o3hpuimeHT yciaoBuit paboThl KOMIO3UIIMOHHOTO MaTepuaia,

Vi — 00beMHOE COOTHOIIICHHE B KOMIIO3UIIMOHHOM MaTepHaJie BOJIOKOH,

Vi — 00beMHOE COOTHOIIIEHUE B KOMITO3UIITMOHHOM MaTepualie BOJOKOH.
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IMpuioxenue b

IIpuMmep pacuera u3rnéaemMoi xej1e300eTOHHOM KOHCTPYKINH
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1390

700

Pucynok b.3 — PacuetHoe ceuenue 6anku
BrlmoHrM moBepoYHbIN pacuet A 56 0anku rnposietom 7,5 M.

HcxoaHble TaHHEIE:

[Inomaabs apMaTyphl:

- IJTOIIA]Ib HEHAIIPSTaeMOU apMaTypbl S

As= 32,2 cm® = 32,2 /10000 = 0,00322 M,

- IJTOIIA]Ib HEHAIIPSATaeMOM apMaTyphl S:

A= 16,1 cm*= 16,1 /10000 = 0,00161 m°.

Apmarypa:

(kmacc u auametp apmatypbl As — A300; nuamerpom 32 MM; Kiacc W JUAMETP
apmatypsl A's— A240; tuametpoM 32 MM; COOPYKEHHUE — aBTOJIOPOKHOE):

- TMaMeTp HeHanpsraemoi apmMatypsl S ds= 3,2 cm = 3,2/100 = 0,032 m;

- muameTp HeHanpsraemon apmarypbl S: d's= 3,2 cm = 3,2/100 = 0,032 m;

- KOJIMYECTBO CTEP)KHEW HEHANPATAEMOM apMaTypbl SB cedeHnn: Ng = 4,

- KOJIMYECTBO CTEP)KHEH HEHANPATaeMoi apMaTyphl S B ceueHuu: N's = 2;

Knnmatuueckue JAHHBIC:

(MockoBckas 0651acth; MockBa):
- CpeHsis TeMIiepaTypa Bo3yXxa Han0oJee X0JI0HON MATUIHEBKH te = —28 °C;
- CpelHSS OTHOCUTEINIbHAS BIIAXKHOCTD BO3/yXa HanboJiee skapkoro mecsia fe = 54.

SalMTHBIN CJIOM:
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- PacCTOsTHUE OT LIEHTpA TSHKECTH PACTAHYTOM apMaTyphl 10 TPaHU 3JIeMeHTa
as=6,1 cm=6,1/100=0,061 m;

- PacCTOsTHUE OT LIEHTpa TSHKECTH CXKATOM apMaTypbl 10 TPaHU JIEMEHTa
as=5,5cm=15,5/100=0,055 m.

HDGI[BEIDI/ITGHBHOG HAITps>KCHUC.

- Pa3HOCTh MEXIy TEMIepaTypoil HarpeBaeMoil apMaTyphl M HEMOJBHKHBIX
ynopoB At = 65 °C.

Pasmepnl paeMeHTa:

- ipoJieT 3nementa | = 840 cm = 840/100 = 8,4 wm.
Yennus:
- U3ruOaroNMii MOMEHT (OT BCEX HAarpy30K; OTHOCHUTEIbHO HEUTPAIBLHON OCH)

M =48,16222 tc m = 48,16222 /101,97162123 = 0,47231 MH-m.

Pa3mepnbl B CEUCHUM:

blf =133 Chd
e
‘_{—b =15 e

- BeicoTa ceuennst h =70 cm = 70/100 = 0,7 m;

- mprHa pedpa TaBpOBOTO MM IBYTABPOBOTO CEUCHUS
b=15cm=15/100=0,15 wm;

- BBICOTA MOJKH B cxkaToii 3oHe h's= 10 cm = 10/100 = 0,1 m;

- IIMPUHA TTOJIKK B cxkaTou 30He D'y =139 cm = 139/100 = 1,39 m.

XapaKTEPUCTUKN HEHAIPATAEMOU apMaTyPhI:

- HOPMaTUBHOE CONPOTUBJIEHUE PACTSKEHUIO HEHANIPSITaeMOM apMaTyphl
Ry, =295 MIla;

- pac4eTHOE CONPOTUBIIEHNUE PACTSKEHUIO HEHAIIPATAEMOM apMaTypbl

Rs =265 MIla;

- MOZyJIb YIIPYTOCTH HEHampsiraeMoil apmarypsl Es = 206000 Mna.

PesyiabTathel pacuera.

1) OnpeneneHre pacyeTHBIX XapaKTEPUCTUK OETOHA.
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Knacc 6etona — B30.

[TpoekTHBII Ki1acc 6eToHa 1Mo Mpo4YHOCTH Ha cxarue: B = 30.

DneMeHT — He ABJIsIieTCsl 0JI0KOM OOJIMIIOBKU OMOpP Ha peKax € JIEA0X0I0M.
ApMatypa — HeHanpsiraemasl.

DONeMEeHT — KOHCTPYKLHUS MPOJIETHBIX CTPOCHUIA.

B > =30 (100% oT npeaeibHOro 3Ha4€HHsI) — yCIOBUE BBITIOJIHEHO .

2) IIpomomxenue pacuera o . 7.24.

PacueTHoe comnpoTuBiieHHE O€TOHA CXKATUIO MPUHUMAETCS 1o Tabu. 7.6 :

R, = 15,5 MlI1a.

PacuetHOe compoTuBieHne 6€TOHA PACTHKEHUIO TPUHUMAETCS 0 Tab. 7.6:

Ry = 1,1 MIla.

PacueTHoe compoTuBiieHHE O€TOHAa HAa CXKAaTUE NPHU pacyeTe MO MpPenesbHbIM
COCTOSIHUSIM BTOPO# IpyMIibl MpUHUMAETCS 10 Tadd. 7.6: Ry o = 22 MIla.

ConpoTuBieHre OE€TOHAa OCEBOMY PACTSIKEHHIO IMPU pacyeTe MpelIBapUTENIbHO
HaIPSOKEHHBIX 3JIEMEHTOB MO OOpa30BaHUIO TPEIIMH NPUHUMAETcs mno Tadm. 7.6 B
3aBUCUMOCTH OT B! Ry & = 1,8 MIla.

PacueTHoe compoTHuBiIeHHE OETOHA HA CKaJbIBaHUE IMPH U3ruOe MPUHUMAETCS IO
Tabn. 7.6: Ry, ¢, = 2,9 Mlla.

beTtoHnpoBaHue — B TOPU30HTAILHOM MOJIOKEHHH.

DyieMeHT paboTaeT — MpU OTCYTCTBUU BOJOHACKIIICHUSI OETOHA.

3) Onpenenenue MOV VOPYTOCTH OETOHA.

Monyns ynpyroctu 6etoHna npuHumaetcst o tadn. 7.11: B, = 32500 MlTa.
beToH — ecTECTBEHHOTO TBEPICHUS.

[TonnepemeHHOE 3aMOpaKMBaHUE U OTTauBaHUE OETOHA — UMEETCH.
Monyns ynpyroctu 6erona: E, = 0,9-E, = 0,9 - 32500 = 29250 MIa.

4) Tlponokedue pacyera 1o 1. 7.24

PacueTHOe compoTHBIeHHE OETOHA Ha CXKATHE JUIS pacdeTa Mo MpeAO0TBPAIICHHIO

o0Opa3oBaHUsI IPOJIOJIBHBIX TPEIIMH HA CTAJMH JKCIUTyaTalliy MPUHUMAETCs 1Mo Tadi. 7.6:

Ry, me2 = 14,6 MTTa.
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5) YTOYHEHHUE DPACYETHBIX COIPOTHUBICHUUN DPACTHDKEHHIO apMAaTYPHOU CTAJIW Ha

cTaguy CO3aaHMns IMPCABAPUTCIAbHOIO HAIIPSXKCHNA NI MOHTAXKA.

Koaddunment ycmosust pabotsl: M, = 1.
R, He koppekTupyercs (M, = 1).

6) Onpenenenne KO3QGUUUEHTA YCIOBUHA PaOOThI My).

R, He xoppekTupyercs (M = 1).

7) Ha3zHaueHue mpOYHOCTH CHKATOM apMaTyphl.

PacueTHOE CONPOTUBIIEHNE CKATHIO HEHANPSTAEMOW apMaTyphbl:

R« = Rs=265 MIIa.

JlelicTBHE HArpy3KU — MPOAOJLKUTEIBHOE.

HopmaTuBHOE CONIPOTUBIICHUE HEHAIIPATAEMOM apMaTyphl CKATHUIO:
R, sor = Ren =295 Mlla.

8) OHDCI[GJIGHI/IC XapaKTCPUCTHUK ITPUBCACHHOI'O CCUCHU A

Koaddurment:

o = EJE, = 206000/29250 = 7,04274.(1)

ApMarypa B CKaToil 30HE — IMEETCH.

CedeHue — TaBpOBOE C MOJIKOU B CKATOM 30HE.

[uprHa KOHCOJIBHOTO CBECa MOJIKH, IPUHUMAaeMasl B pacyer:

b's = (bt—b)/2=(1,39-0,15)/2 = 0,62 m.(2)

T.x. h=0,1Mm>=0,1h=0,1-0,7=0,07mMmu b'x=0,62 m>6ht=6-0,1 =0,6 m.

[uprHa KOHCOJIBHOTO CBECa MOJIKH, IPUHUMAaeMasl B pacyer:

b'x=6ht=6-0,1=0,6m. (3)

[upuHa Moyiku, NpUHUMAaeMasl B pacyer:

b =b+2by =0,15+2- 0,6 = 1,35 m. (4)

[Tnomans 6eToHa:

A, = b(h-hY) + bf-hf— As— AA=015-(0,7-0,1) + 1,35 - 0,1 — 0,00161 —
—0,00322 = 0,22017 m>. (5)

[Tno1maas npuBeAEHHOTO CEUECHHUS

A = (a9 (At A + A= (7,04274) - (0,00322 + 0,00161) + 0,22017 =
= 0,25419 M. (6)
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Cratudeckuii MOMEHT IPUBEIECHHOIO CEUCHUS:

Sa=(as—1) (Asas+ As(h—ay) + b (h—h) 22+ b ht(h-h'/2) =
= (7,04274 - 1) - (0,00322 -0,061 + 0,00161 - (0,7 — 0,055)) + 0,15 -(0,7 — 0,1) 2/2 +
+1,35x0,1+(0,7 — 0,1/2) = 0,12221 m>. (7)

Yo = Sed Ared = 0,12221/0,25419 = 0,48078 m. (8)

PaccTostHue OT LIEHTpa TSKECTH NPUBEACHHOIO CEUEHMS N0 LEHTpPa TSKECTH
apmatypsl Ag:

Ys = Yo— as = 0,48078 — 0,061 = 0,41978 m. (9)

PaccrosiHue OT HEHTpa TSKECTH NPHUBEACHHOTO CEYEHUsS 0 LEHTPA TAKECTH
apmatypsl Ay

ys=h-as—as—Yys=0,7-0,061 - 0,055 - 0,41978 = 0,16422 m. (10)

MOMEHT WHEpIMU CEYEHUS apMaTypbl OTHOCHUTEJIBHO IEHTpPA TSHKECTH CEUCHUS
AJIEMEHTA!

ls= Asy& + Ay = 0,00322 - 0,41978 2 + 0,00161 - 0,16422 2 = 0,00061m". (11)

MowmeHT nHepuuu OeToHa:

lb=b(h-hY) 3/12+b(h—hy (h—h)/2—-ys—a) 2+ Dbf h'f3/12+b'f h'f (h-
- hfl2-ys—as) 2=015 - (0,7-0,1) - 3/12+0,15 - (0,7 -0,1) - ((0,7 — 0,1)/2 —
0,41978 —
-0061)2+13 - 01312+13 - 01 (0,7-0,1/2 - 041978 — 0,061) 2 =
= 0,00962 m”. (12)

MomeHT uHepLuK MPUBEICHHOTO CEYCHHs OeTOHA:

lea = (85— 1) I+ |, = (7,04274— 1) - 0,00061 + 0,00962 = 0,01331 m*. (13)

MoOMEHT cOnpOTUBIIEHUS PUBEAECHHOTO CEYCHHUS:

Wieg = lreg/ (Ys+ as) = 0,01331/(0,41978 + 0,061) = 0,02768 n°. (14)

9) Ilponokenue pacuera o 1. 7.14.

PaGouast BpIcOTa CeUeHMsI 10 HEHATIPATAEMON apMaType:

hoy =h—as=0,7—- 0,061 = 0,639 m. (15)

Pabouas BbicoTa ceueHus:

ho = hoy = 0,639 m.

PaccTosiHre OT paBHOICHCTBYIOIIEH yCUITUI B apMaType S0 TpaHu CEUCHUS:
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a=as=0,061 m.

PaccrosiHue oT paBHOAEHCTBYIOLIEN YCUIIMI B apMaType S' 10 TpaHu CEUYEHHUS:

a =as=0,055wm.

10) Pacuer m3rubaembIx 3JIEMEHTOB TaBPOBOTO HIIM JABYTAaBPOBOIO cedeHHUs (B
Hayajie pacueTa paCCMOTPHM IPEANOJIOKEHUE: TPAHULA CKATOW 30HBI IPOXOUT B MOJIKE).

11) OnpenensieM MOJIOKEHUE TPAHUIIBI CKATON 30HBI.

T.k. RyAs=265 - 0,00322=0,8533 MH < =R, by hi+ R As=155 "+ 1,35x
x0,1+ 265 - 0,00161 = 2,51915 MH. (16)

['pannna cxaTou 30HbI IPOXOAUT B IOJIKE.

BricoTa c:katoil 30HbI OeTOHA:

X = (Rs As— R AY)/(R, b'y) = (265 - 0,00322 — 265 - 0,00161)/(15,5 - 1,35) =
= 0,02039 m. (17)

12) Onpenenenue koddduirieHTa yciaoBuii paboTsl mab.

[Iponomkenue pacuera 1o 1. 7.63.

BricoTa cxkatoil 30HbI OeTOHA:

X = (Rs As— R AQI(R, b'y) =

= (265 - 0,00322 - 265 - 0,00161)/(15,5 - 1,35)=10,02039 m. (18)

T. k. x=0,02039m<2as=2 - 0,055=0,11 m:

BricoTa cxxaToii 30HBI 0€3 ydeTa CKaTol apMaTyphl:

X1 = Rs AJ(Ry b'y) = 0,04078. (19)

T.k. X =0,04078 Mm<2as=2 - 0,055=0,11m.

Cskaras apmaTypa Py 3TOM HE YUUTBIBAETCA cOriacHo 1. 7.60.

M =R, bt % (ho—0,5x) =155 - 1,35 - 0,04078 - (0,639 — 0,5 - 0,04078) =
= 0,52787 MH wm. (20)

Jnst toro, 4toOBl OHEHUTh AP(DEKT OT YCHIIEHUS KEIE300€TOHHOM TaBpOBOM
Oanku, BBeJeM 5% KOpPpO3UH U ClIeJaeM pacueT U CpaBHEHUE HECYIIEH CITIOCOOHOCTH.

Pe3ynbrarel OBLIM BBIOJHEHBI B IMPOrPAMMHOM KOMIUIEKCE «ICHpU» U

Mpe/CTaBIeHbl Ha pucyHke b.4.
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HcxomHbIe JaHHBIE

bl
— —ttl Pasmepbl cedeHna, Mm
h —+ b=150, h=700,
_— b1=1390, h1=100,
= b2=0, h2=0;
ibl
BevoH M apMarypa
ApMaTypa Knacc QAnametp,mmM J<onmuecrso PHBA3KAE, MM
BepxHan A300 32 2
32 4

Rb, MMa

Rb,ser, MMNa

15.3

22

aborw GevoHa

Koad.ycnoeun

KOMMNO3uTHbIH Mare
TONWMHE, MM 1.4
jwnprHa, MM 100
fxonnuecteo cnoee 10
TMN 3pM3TypPbi Slka@ CarboDur@ H
frioayne ynpyroctn,Mna 300000
|npouHocrb Ha pacraxedHre, MMNa 1400
nedopmMaumsa Nnpu paspolee,% 0.68
fcosd.ycnoemin paboro ang AN 0.85
PAc4YETHbIE YCUINA

N kH M, kH ™M MO, kH *m Q,kH
0 535 528 0

K03d . HagexHocTh No Harpyske

Pe3y b Tarbl pacieTa

[Nnowaas NpreeaeHHOro CeUEHNS, MM2

Ared=269148

IMoMeRT MHepUMM NPUBEASHHOTO CEUSHMS,MMS

Ired=2.5768%e+010

[MOMEHT CONPOTHBABHNA NPUESAEHHOND CEUEHNS, MM3

Wred=5.57453e+007

IUEHrp M3cC CeYEeHWS R0 YCUNEHNSA, MM Y0=462.262
INnowaas GeroHa,mm2 229000
IﬂnouaAb HY KH BN 3pMaTypbl, M2 3216.99
InnomaAb BEPXHEN 3pM3TYPbI,MM2 1608.5
INnowaas KomMnosuTa ,Mm2 1400

INpeaenchbii momenT, kH*m

JMult=561.762

IMomer T npu o6p azoeaknn TpeunH, kH*m

JLUvpHHa packpBTHS TREWNH, Mp

Mcere=297 .5543
acrce=0.18336

Pucynok b.4

Pesynbrat pacuera npuseneH B Tabnmuiie b1.
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Tabnauma b1 — PesynbpTaT pacdera mo onpeaeaeHruo HECYIe cCliocCOOHOCTH

KeJIe300€TOHHOM OaJIKu

YcunuBaemas Oanka | Hecymas Hecymas Koaddunment
CHOCOOHOCTh  JI0 | CTIOCOOHOCTh ~ TOCIIE YCUJICHUS
ycunenus, kH ycunenus, kH

56, mpoier 7,5 M 527,870 561,762 1,06
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IMpuioxenue B

IIpumep pacuyera Ke1€300€TOHHBIX KOJOHH

Hcxonuble paHHBIC: MOHOJMTHAs >Kelie300€TOHHAs KOJOHHA C IUIONIA/IbIO
monepedroro ceuennss 1600 cm®, Beicotoir H = 5 M. Jlas Kene300€TOHHON dHacT
KOHCTPYKIIMM NPUHAT OeTOHa Kjacca Mo MpoyHOCTH Ha cxkartue B30. YiaenbHbIl Bec
oetona. PacuetHoe comportuienue OetoHa kinacca B30 mo mpoyHocTH Ha pacTsKEHUE
Ry:=1,IMIla, na cxartue Rp=155MIla. Cucrema BHEIIHET0 AapMHUPOBAHUSA
YIJIEIUIACTUKOM- XOJICT W3 KOMIIO3UIIMOHHOTO MaTepuaja Ha OCHOBE YIJIEPOJHBIX
BOJIOKOH TMpou3BojJcTBa S&P ¢ xapakrepucTukamu, IpuBeIeHHbIMU B TaOmuie Bl ;
snokcHuiHas cMmoia Pekc Onokcu-Pe3nH ¢ XxapakrepucTukaMu, IPUBEJCHHBIMU B TaOJIULE
B2.

Tab6nuna Bl — Texaudeckne XapakKTEPUCTUKHU XOJICTOBOTO MaTtepraia S& P

HanmenoBanue Ennuna 3HaueHune
U3MEpEHHUS
[Hupuna MM 300
Tonmuua MM 0,176
[TmoTHOCTP yrIeBOJIOKHA r/em® 1,7
[TpouHOCTh Ha pacTsIKEHUE MIla 3800
MoJynb yIpyrocTu npH pacTsHKeHUH MIla 240000
Y nnvHEeHNe Py pa3phiBe % 1,55
Tabmuma B2 — - Texuuueckue dIIOKCHIHON cMOJIbI Pexc Dnokcu Pe3un
HanmenoBanue Ennnnna 3HaueHue
H3MEpPEHUsI
ITnoTHOCTE Kr/1 1,1
IIponopius cmemmBaHusl KOMIOHEHTOB 110 Macce 15:1
(cMoma : OTBepANTEH)
Y uinHEeHne pu HarpeBaHUU M/MK © 70- 10°
[IpouHOCTE Ha pacTsKeHUE uepe3 7 CyTOK MIIa 35
TemnepaTypa cTEeKIOBaHUS °C 52
OTHOCHTENbHOE YAJTUHEHUE [TPU Pa3pbiBe % 8-10

ITIpumep pacyera KBaApaTHON KOJIOHHBI, YCUJIEHHOM 110 BCEN BBICOTE YITIEBOJIOKHOM.
JlaHHBIN TpUMeEDp pacueTa CIeayeT IPUMEHATH K CIEAYIOIUM CXEMaM YCUJICHUS:
- ofmiee oOepThHIBaHME KOMIIO3UTHBIM MAaTEpUANIOM JUIsl OJHOPSIHBIX OIOP
CTOMYHOI'O THUIIA;

- oOmIee 0OepThIBAHUE MAaTEPUATIOM OMIOP-CTEHOK;
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- o01ree 06epThIBAaHUE MACCUBHO-CTOJIOUATHIX OIOD;

- o01Iee 0OepThHIBAaHNE OTHOPSIHOM CTOSYHON OTIOPHI CO BCTPOCHHBIM PHUTEIIEM.

B KoJIoHHaX KBaJpaTHOTO TOIEPEYHOTO CCUYCHHS YacTh OCTOHA HE HMCIBITHIBACT
YCUJIEHUSI, M TOJBKO B YacCTH IUIONIAAM MOMEPEYHOTO CEUECHHsSI 00pa3yeTcs siapo OeToHa,
WCIIBITHIBAIOIIETO TOBBIINICHHBIC paJUalibHBIE HampspkeHus. HeycuimeHHble o0iactu

0eToHa OrpaHUYEeHbI apKaMH C YIJIOM HakiioHa 45° k rpanu KosoHHsI (puc. B1).

Heycunewrios 0dracms

-

7

370
400

7 i)

400

Pucynok B1 — OddextuBHast 061acTh yCUICHUS KBaAPATHON KOJIOHHBI

MTOJTHOCTBIO 0OEPHYTONW KOMIO3UIIMOHHBIMYU MaTepuaiaMu

Hecymast cnocoOHOCTh KOJIOHHBI 10 PEMOHTa W YCHJIEHUS OIpEAeNseTcs IO
pe3ynbTaTaM JUArHOCTUYECKUX MCCIECIOBAaHUMN MO ONpPENeNeHUI0 (PAKTUYECKUX pa3MepoB
BCEM KOHCTPYKLIMHM M COCTaBJIIOIIMX €€ JJEMEHTOB, a TAK)K€ IMPOYHOCTHBIX CBOMCTB
CYILECTBYIOIIEr0 OETOHA M apMaTypbl C YY4ETOM UX (DAKTUUECKOT0 U3HOCA!

N =N, +N, (22)

N=pn-R-(A -A)+R A, (23)

rne 1 — kodddunment ycmoBus padorel (7=1 mpu h > 200 mm);, ¢ -—
KO3 PUIIMEHT,yIUTHIBAIOIIUI THOKOCT, M Xapaktep apmupoBanusi(@ = 0,9); R, -—
pacueTHOEe 3HAa4YeHHE CONPOTHUBIIEHUS O€TOHAa CkaThuio; Rg — pacueTHas MPOYHOCTh
CTEPIKHEBOM apMaTrypel pPacTsDKEHHIO, A, — IUIONIa[b CEYEHHS KOJIOHHBI, BKIIFOYAs
JIomaab OeToHa W apMaTyphl; Ab=400-400=1600000w2; A; — mIomaab CeYeHUs

CTEpP)KHEBOM apMaTyphl.
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[ToacTaBisisi COOTBETCTBYIOIIME YUCIIOBBIEC 3HAYEHUS, MTOJTyYaeM:
N =1-0,9-15,5-160000 = 2232000 H = 2,232 MH.
Hecyimasi cnocoOHOCTh IIEHTPAJILHO CXATOM KOJIOHHBI TOCIIE YCHIICHHST 000HMOi
U3 KOMITO3UIIMOHHOT'O MaTepuasa ornpejaensercs no hopmysie:
Ny = R A, +RoAs +RA,
rae 0 — Ko3pGUIMEHT, XapaKTePU3YyIOIMHUA OTHOIICHHE OCTATOYHON MPOYHOCTH OETOHA K
€ro MPOYHOCTH Ha CXKaTHE, 3aBUCUT OT Ae(POPMAIMOHHBIX CBOMCTB caMoro OeToHa,
Hanuuus J00aBOK B €ro cocTtaBe, OCOOCHHO MIACTU(PUIUPYIOMIMX, YCIOBUH pPaOOTHI
O0eToHa B KOHCTPYKIIMHM, arpecCHBHOTO BO3JICHCTBUS OKpyxatomiei cpensl. [lms
peIBapUTEIbLHON OLIEHKH HECYIed CIOCOOHOCTH YCHIIGHHOM KOHCTPYKIIMM MOXHO C
ONpEJETICHHBIM 3aI1aCOM PEKOMEHA0BAaTh MpuHUMAaTh 0= 0,2 — 0,3, Kak AJId XpyIKHUX Tell;
R, — pacdeTHOE 3Ha4YeHHE CONPOTHBICHHS OcToHa cxartuto (R, = 15,5 MIla); Ap, —

II0JIHas 1J1omaab CCUCHUA 6GTOHa, HC OXBAYCHHOTI'O YCUJIUCM;

_b®+h®  370°+370
3

b=h=b-2r, =400—2-15=2370mm?, (25)

A, = 91266 Mm?, (24)

7. = 15 MM — paguyc 3akpyrieHus; b’,h’ — pa3mepsl 4acTeil KOJOHH, HE OXBa4CHHBIX
ycuneHueM; Ry, — IpovYHOCTh O€TOHA MOCIIE YCUIICHHUS:
Ro =R+ 8480, (26)
Ber — KodpuuueHT >(QPEKTHMBHOCTH OXBATBHIBAIOIIETO YcWIeHHs (fqr=2); fBr —
KO3 PUIIMEHT, yUUTHIBAIOUIUI (POPMY KOJOHHBI.
Jlns  KBajJpaTHOW KOJIOHHBI 3Ha4YeHHe Kod(ouiuenTa Ly OnpenenseTcs Mo

CJICIYIOIIEN 3aBUCUMOCTH:

B ¢ _Aef (27)

N (Ag_As)’
Ay — mnomans 3GGEKTUBHO yCUIEHHOTO sapa OETOHA KBaPaTHON KOJIOHHBI,
A=A A=A -(4-7) (28)

Aof = Ag — Ay — Apy — (4 —m) - 72 = 160000 — 0 — 91266 — (4 — 3,14) - 15% = 68540,5 Mm?

68540,5 _
Pr = 160000 0,428;

0, — paauanbHOE HanpshKeHue. s KBaIpaTHOW KOJIOHHBI:
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_ Z'Rco'tc
Or = Upzrnz

R, — pacueTHOE COMPOTUBIICHUE PACTIKEHUIO 000OKWMBI U3 KOMIIO3UIIMOHHOTO MaTepuaa.

(29)

Reo = Rp Vs + Ry Vi, (30)
Ry — HOpMaTHBHAs NPOYHOCTh HA PACTSHKEHME KOMIIO3MTA; V — 00BEMHOE COOTHOIIECHHE
B kommosute BONOKOH (V; = 0,3); R, — NPOYHOCTh Ha PACTIKEHHE OTBEPIKAAFOIIETO
noiaumepa; V,,, — 00beMHOe COOTHOIICHHE B momMepe BojiokoH (V,, = 0,7).
O6bemHOE cooTHOEHHE Vr + V,, = 0,3 4+ 0,7 = 1 COOIIOIEHO.
OnpenenuM HOPMATUBHOE 3HAYCHHUE COMTPOTUBIICHUS PACTSKEHUIO
KOMITO3ULIMOHHOIO Matepuana Ry
Rf =Ref Ver Yez " Vezs (31)
T71€ Y1 K03 OUIMEHT, YYUTHIBAIOIIUHN CIEIICHHE MEXy KOMIIO3UIIMOHHBIM MaTepHUaJIOM
1 OETOHOM.
T. x. n-E.-t.=1-240000-0.234=56160<180000, TO Yy, oOmpemensieM IO

cienymwmieit hopmyie:

__r (1_ nE_t) <009
Ye1r = 60-£cq (1 360000/ — 0.9; (32)
Ecq — pacueTHas nedopmaliys KOMIO3UIIMOHHOTO MaTepHalia
€ca = €cf *Ve2 *Ve3 = 0,0155- 0,85 0,85 = 0,011, (33)
1 n-E.-t. 1 1-240000 - 0,234
Ye1 = ( - ): ( - )21,28
60 - £cq 360000/ 60-0.011 360000

T. k. ycnoBue 1,34 < 0,9 He coOm0IeHO, TIPUHUMAaeM 3HaueHue Y., = 0,9,
Ry =3800-0,9-0,85-0,85 = 2470,95 Mma.
PacueTHoe conpoTuBiieHHE PACTSKEHUIO. 000HMBI OyAET paBHO:
R., = 2470,95-0,3+35-0,7 = 765,785 MIla.

PagnanpHO€ HanpsiKEHUE:!

o — 2:765,785:0,234
r V4002+4002

[IpouHocTh 6€TOHA MOCIe yCuaeHus OyAeT paBHa:

= 0,6335 MlI]a.

Ry, =155+2-0,429-1-0,6335 = 16,043 MIla.
Takum oOpa3oMm, Hecymas CHOCOOHOCTh IIEHTPAIBHO-CKATOW KBaJIpaTHOU

KOJIOHHBI O6€pHYTOI>i MOJHOCTBIO KOMITO3UITMOHHBIM MAaTCpHUaJIOM paBHaA:
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Ny =0,9-15,5-91266 + 16,043. 68477,5= 2371445,23H = 2,37 MH .

IIpumep pacyera Kpyryion KOJIOHHBI, YCHJIEHHOW IO BCEH JUIMHE YTIIEBOJIOKHOM.

PaccMoTpuM Kpyriyro *ene300€TOHHYIO KOJIOHHY C TEMH K€ T€OMETPHUECKUMU
XapaKTEPUCTUKAMHU, YTO U KBAIPATHYIO.

JlaHHBIN pUMeEp pacyeTa ClIelyeT NPUMEHSTh K CIEIYIOIUM CXEMaM yCHIICHHUS:

- of0mee oOepThIBaHME KOMIIO3UTHBIM MAaTE€pUaloOM JUIsl OJHOPSAIHBIX OIOP
CTOEYHOTO THIIA,;

- o0111ee 00epThIBAaHNE MACCUBHO-CTOI0YATHIX OTIOP;

- 00111ee 00epThIBAaHUE OAHOPSAHON CTOEYHOM OIOPBI CO BCTPOESHHBIM PUTEJIEM.

[Inomane cedyeHus Kpyriaol KOJOHHBI, BKJIIOYAs IUIONIA[b OETOHA M apMaTypbl
MIPUHUMAEM TaKYIO XKe:

Ay = 160000MM?,

cootBeTcTBeHHO D = 451,2MM =~ 450 MM,

Hecymas cnocoOHOCTh KOJIOHHBI J0 PEMOHTa U YCHJIEHUS OINpeiAensercs IO
pe3ynbTaTaM IUarHOCTUYECKUX MCCIETOBAHHUM MO OMpeNeIeHUI0 (PaKTHIECKUX pa3MepoB
BCEM KOHCTPYKIIMM U COCTaBISIONIMX €€ DJJIEMEHTOB, a IPOYHOCTHBIX CBOWCTB
CYLIECTBYIOILIEI0 OETOHA M apMaTyphl C YYETOM UX (PAKTUUECKOI0 U3HOCA!

N = @nR,(A; — As) + Rs - Ag
rae 77 — koagdunuent ycnosus padotel (7 = 1 mpu h > 200 mm); @ — xK03pUIUCHT,
YUUTBIBAIOIINI THOKOCTh U Xapaktep apmupoBanus (¢ = 0,9); R, — pacueTHOE 3HAYCHUE
COTMPOTHUBIICHUSI OeTOHa CXaTtuio; R, — pacueTHas MPOYHOCTh CTEPKHEBOM apMmaTyphbl
pacTsHKeHUI0; Ay — IUIOMIA/b CEYEHUS KOJIOHHBI, BKIKOYAs IUIOMIa1s OETOHA ¥ apMaTyphl:
Ay = 3,14-450% ~ 160000 mm?;
Ag — TUIOIIAIb CEUCHUS CTEPIKHEBOM apMaTypBhl.
[ToncraBmsisi COOTBETCTBYIOIIME YUCTOBBIC 3HAUCHHUS, TTOJTyIaeM:
N=1-09-155-160000 = 2232000H = 2,232MH.

B cmydae kpyrioii KOJIOHHBI BCE Ce€ueHHWE OETOHA WCTBITHIBAET IOBHIIIICHHBIC
paauangbHble HAMpPsSOKEHUs, U COOTBETCTBEHHO B JIFOOOW TOYKE YCHUJIEHHOW O0OOWMBI
KOJIOHHBI OCTOH WMMEET MOBBIIICHHYI0 MPOYHOCTh Ha ckatwe. [losTomMy Bes rmiomianb

OeTOHHOH KOJIOHHBI 2p(eKTUBHO ycumeHa (Ap = Ay = 160000MM?).
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obpacme AQpekmubrozo
YLuneHuR

. 0foima KM

D=4512

Pucynok B2 — DddextruBHas 061acTh YCUICHUS KPYTIOWH KOJIOHHBI,

ITIOJIHOCTBIO O6epHYTOI?I KOMITO3NITMOHHBIMH MAaTCpUaJlaMU

Takum oOpa3oM, Hecymlasi CIOCOOHOCTh KOJIOHHBI OYyJIeT OINpeAeNsaThCS IO
dhopmyie:
Ny = RoAs +RA,
rae Ry, — IpOoYHOCTHh O€TOHA MOCIe YCUIICHUS .
Rypo = Rp + Ber - By - b1 * 0,
Ber — XodpduumeHT 5PPEKTUBHOCTH OXBATHIBAIOWIETO yCHNEHHS (f.r=2);, PBf -
KO3(PUIMEHT, yuuThIBarOUIMi (GopMy KonOHHBI (Bf=1 mis Kpyrjaod KOJOHHBI);, Oy —

paauanbHOE HaNpsKeHUe. JJs Kpyrio KOJIOHHBL:

g, = ZReole, (34)

D

R, — pacyeTHOE COMPOTUBIICHUE PACTIKEHUIO OOOUMBI U3 KOMITO3UITMOHHOTO MaTepuaa;
Reo = Rp Vi + Ry Vi,
R; — HOpMaTHBHAs NPOYHOCTL HA PACTSHKEHHE KOMIO3UTA; Vi — 00BEMHOE COOTHOIIEHUE
B Komnosute BoNokoH (Vr = 0,3); R, — NPOYHOCTh Ha PACTSIKEHUE OTBEPIKIAMOIIETO
nojumepa; V;, — o0beMHoe cooTHOIIeHUe B mosmmepe BoJiokoH (V,, = 0,7).
OO0BEMHOE COOTHOILIIEHUE Ve+V,,=03+07=1 COOJIFOIEHO.
Onpenenum HOPMAaTHUBHOE 3HAYCHUE COTIPOTHUBJICHUS PaCTSIKEHUIO

KOMITO3UIIMOHHOTO MaTepuaa Rf:

Rf = Rcf "Ye1 Ye2 " Vs
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rne Yo1 — KO3(pQHUIMEHT, YYHTHIBAIOIININ CIEIUICHHE MEXIYy KOMIO3UIIHOHHBIM
MaTepUaJoM U OETOHOM.
T. x. n-E,-t.=1 - 240000 - 0,234 = 56160 < 180000, To y.; ompenenseM IO

cnenytomeit hopmyre:

n-E. -t
Ye1 = #>SO;9;

60 - e (1 360000
Ecq — pacueTHas AehopMalis KOMIIO3UIIMOHHOIO0 MaTepHara;
€4 = €cf *Vez Ve = 0,0155- 0,85 0,85 = 0,011,

( n-EC'tC) _ 1 ( 1:240000-0,234
360000/ ~ 60-0.011 360000

Ver = ) = 1,28.

60-gcq
T. k. ycnoBue 1,34 < 0,9 He coOm0IeHO, IPUHUMAaEM 3HaueHue Y., = 0,9:
Ry =3800-0,9-0,85-0,85 = 2470,95 Mlla.
PacuetHOE conpoTHBIIECHNE PACTIKEHUIO 000MMBI OYIeT paBHO:
R. = 2470,95- 0,3 + 35+ 0,7 = 765,785 MIla.
PagnansHOE HanpsKEHUE:!
_ 2:765,785-0,234

o, = 2178023 _ 9,796 MIla.
450

[IpounocTh 6eTOHA TIOCIIe yculleHus OyIeT paBHa:
Rpo =155+2-1-1-0,796 = 17,092 MIla.
Takum oOpa3oM, Hecymias CIOCOOHOCTh LEHTPAJIbHO-C)KATOW KBaJApaTHOM
KOJIOHHBI 00€pPHYTOM MOJHOCTHIO KOMIIO3UITMOHHBIM MaT€pUAIOM paBHa:

Ny = 17,092 - 160000 = 2734848 H = 2,73 MH.

IIpumep pacuera mpsAMOYTOJIBHON KOJIOHHBI, YCUJIEHHOM IO BCEU JUTMHE YTIIEBOJIOKHOM.
JlanHbIN TpUMep pacuera cieayeT NPUMEHSATh K CXEME YCUJICHHMs NO oO0IieMy
00€pTHIBAHUIO OJJHOCTOJIOYATOMN OMOPHI C PUTEIIEM.
B Ko10HHax MpsIMOYTOJIbHOTO MONEPEYHOr0 CEYEHUsI YaCTh O€TOHA HE UCTIBITHIBAET
YCUJICHUS, U TOJIbKO B YaCTH IUIOIIAM MOMEPEYHOro ceueHus: oOpasyercs siipo OeToHa,
WCIIBITHIBAIONIETO TOBBIIIEHHBIE paJualibHble HampsbkeHus. Heycuiiennble o0nactu

OeToHa OrpaHUYEHBI apKaMH C YIJIOM HakJIoHa 45° K rpaHu KOJIOHHBI (puc. B3).
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Pucynox B3 — IIpsmoyrosibpHas KoJoHHA 00epHYyTas 1O BCEH JITMHE YTICBOJIOKHOM

Hecymass crnocoOHOCTh KOJOHHBI JI0 PEMOHTAa M YCWICHHS OIpPEAENAeTCS II0
pe3ysibTaTaM IMarHOCTUYECKUX MCCIETOBAHUM MO ONpPENeIeHUI0 (PAKTHUECKUX pa3MepPOB
BCEH KOHCTPYKIIMM U COCTaBISIONIMX €€ AJIEMEHTOB, a TaKKe MPOYHOCTHBIX CBOMCTB
CYLIECTBYIOILIEI0 OETOHA M apMaTyphl C YYETOM UX (PAKTUUECKOI0 U3HOCA!

N =N, + N,;

N = Qoan(Ag _As) + Rs - As
rae 77 — koaddumuent ycaous padotsl (7 = 1mpu h > 200 mm); ¢ — ko3 duimeHrT,
YUUTBIBAIOIINI THOKOCTh U Xapaktep apmupoBanus (¢ = 0,9); R, — pacueTHOE 3HAYCHUE
COTIPOTUBIICHUS] OETOHA CXKaTU; Ry — pacyeTHas NMPOYHOCTb CTEP>KHEBOM apMaTyphbl
PacTsIKEHHIO; Ay — IUIOIIA/(h CEYEHUS KOJIOHHBI, BKIFOYAs IIOIIAIL OETOHA U apMaTyphl,

Ay =500-400 = 200000MM?;
A — oAb CeYeHUs CTEPKHEBOU apMaTyphl.

[ToacTaBisisi COOTBETCTBYIOIIME YUCIOBBIE 3HAUEHHUS, [TOTyYaeM:
N =0,9-155-200000 = 2790000 H = 2,79 MH.

Hecymas cnocoOHOCTh IIEHTPaIbHO CKATON KOJIOHHBI IOCIHIE YCHIIEHUs: 000MMOi 13

KOMITIO3UIIMOHHOTO MaTepHuaia onpezensercs no gopmyie:
Ny = RAL + RoAs + RA,
rae 0 — Ko3Q(ULUHUEHT, XapaKTepU3yIOIHi OTHOIIEHHE OCTATOYHOM MPOYHOCTU OETOHA K

€ro MPOYHOCTH Ha CXKAaTHE, 3aBUCUT OT Je(POpPMAIIMOHHBIX CBOWMCTB CaMOro OETOHa,
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HaJIMuusl J100aBOK B €ro COCTaBe, OCOOEHHO IIAaCTU(PULUMPYIOMINX, YCJIOBUN PpabOThI
O0eToHa B KOHCTPYKIIMHM, arpecCUBHOTO BO3JEHCTBUS OKpyXkaromed cpenbl. Jus
IPEIBAPUTEIBLHON OIIEHKM HECYIIEW CIIOCOOHOCTH YCHUJICHHOW KOHCTPYKLHUU MOYHO C
OTIpe/ICTICHHBIM 3aMlacOM PEKOMEHJ0BaTh mpuHuMath 0= 0,2 — 0,3, KaK I XpynKUX Ten,;
R, — pacdeTHOe 3HAYEHHE CONPOTUBICHHUS OeroHa cxatwio (R, = 15,5 MIIa); Ay, —

ITOJIHAA 11J10IIaaAb CCUCHUA 6€TOH3., HC OXBAYCHHOT'O YCHUIIUCM,

__ b'2+n'? _ 4702+3702
=—=

b'=b—2r.=500—2-15 =470 mm;
W =h—2r, =400 —2-15 = 370 MM;

Apy, = 73880 MM?;

7. = 15 MM — paauyc 3akpyrieHus; b’,h’ — pa3mepsl 4acTeil KOJOHH, HE OXBa4yCHHBIX
ycuiieHueM; Ry, — IpOYHOCTh O€TOHA MOCIE YCUIICHUS:
Rpo = Rp + Ber - By - P1* 07,
Per — Kodpuument >(PEKTHBHOCTH OXBATBIBAOWIETO YyCUNeHHS (fer=2); B —
K02 PUITMEHT, YUUTHIBAOIINI (JOPMY KOJOHHBI.
Jlist IpsIMOYTOJILHOM KOJIOHHBI 3Ha4eHUE Kod(pduuueHta fr OmpenenseTcs Io

CIEYIONIEH 3aBUCUMOCTH:

_ _Aer
ﬁf N (Ag_As)’

A — mnomans 3GpHEKTHBHO YCHIEHHOTO s/ipa OETOHA TIPAMOYTOJIbHOM KOJIOHHbI;
Aep = Ag — A5 — Apy — (4—m) 'Tczy
Agp = Ay — Ag — Apy — (4 —m) - 12 = 200000 — 0 — 73880 — (4 — 3,14) - 15% = 125926,5 mm?
Br =

0, — pPaauaiabHOE HapsDKEeHHE. [ mpsMOyroJIbHOW KOJIOHHBI:

125926,5

= 0,63;
200000

_ 2Rco'tc,
Or = Tpzrnz’

R., — pacueTHOE CONPOTUBIICHUE PACTSIKEHUIO 000MMBI N3 KOMIIO3UIIMOHHOTO MaTepHraa’
Reo = Re = Vi + Ry - Vi

R¢-HOpMaTMBHas TIPOYHOCThL HA PACTSHKEHUE KOMIIO3UTA; V — 00bEMHOE COOTHOILIEHHE B

komnosute BoJOKOH (Vy =0,3); R, — NPOYHOCTH HA PACTSHKEHHE OTBEPHKIAKOIIETO

nosumepa; V;,, — 00beMHOE COOTHOIIICHHE B mosiuMepe BojiokoH (I, = 0,7)

O6BeMHOe cooTHOMIEHHE Vf + Vy, = 0,3 + 0,7 = 1 cOOIIIOZEHO.
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Onpenenum HOPMAaTUBHOE 3HAYCHHUE CONPOTHUBIICHUSA PaCTSIKEHUIO
KOMITO3UIIMOHHOTO MaTrepuaia Ry:
Rf = Rcf "Ye1VYe2 " Vess
e Yo1 — KOdhD(HUIMEHT, YUYWTHIBAIOMNN CIETUICHHE MEXKIY KOMIIO3UITMOHHBIM
MaTepHaioM U OETOHOM.

T. k. n-E, - t.=1-240000-0.234=56160<180000,T0 ¥.; OIPEHEIAEM IO CIECAYIOIIEH
dhopmyie:

Yer = 60 6. 360000/ =

Ecq — pacueTHas nedopmaliusi KOMIIO3UIMOHHOTO MaTepHaa:

Ecd = €cf " Ve2 " Ve3 = 0,0155 0,85+ 0,85 = 0,011;

1 ( n-EC-tC) ! ( 1-240000-0,234
360000/  60:0,011 360000

Ver = ) = 1,28.

60-5cq

T. k. ycnoBue 1,34 < 0,9 He coOntoIeHO, TPpUHUMAaeM 3HaueHue Y., = 0,9:
Ry =3800-0,9-0,85-0,85 = 2470,95MIla.

PacueTHoe conpoTHUBIIEHHE PACTSIKEHUIO 000NUMBI OYAET paBHO:

R,, = 2470,95-0,3 4+ 35- 0,7 = 765,785MIla.

Pa,Z[I/IaJIBHOG HaIpsHKCHUC.

_ 2-765,7850,234

Or / 2 2
50044400

[IpounocTs 6eTOHA TIOCIIe yCHIeHHs OyAeT paBHA:

= 0,56 MI]a.

Rpo = 15,54+2-0,63-1-0,56 = 16,21 MIla.
Takum oOpa3oM, Hecymass CIOCOOHOCTh LIEHTPAIbHO-CKATOM  KBAApPaTHON
KOJIOHHBI, 00€pHYTOM MOJHOCTHI0 KOMIO3UIIMOHHBIM MaTE€pHUaIOM, paBHa:

Ny =0,9- 15,5 - 73880 + 16,21-125962,5 = 3072478,125 H = 3,07 MH.

IIpumep pacuera KBagpaTHOW KOJIOHHBI, YCHUJICHHOM KOMIIO3UIMOHHBIM MAaTepuajIoM
mupuHoit 300 MM ¢ marom 450 MM.

JlaHHBIN IpUMeEDp pacueTa CaeayeT IPUMEHATH K CIEAYIOIUM CXEMaM YCUJICHUS:

- 00epThIBaHHE KOMIIO3UTHBIM MAaTepUajoM Jii OJHOPSIHBIX OMOP CTOEYHOIO

THUIIA,
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- 00epThIBAHNE MATEPHUATIOM ONIOP-CTEHOK;
- 00epThIBaHNE MACCUBHO-CTOJIOYATHIX OTOD;

- 06CpTI>IBaHI/I€ OI[HOpSII[HOﬁ CTOCUHOU OIIOPBI CO BCTPOCHHBIM PUI'CIICM.

A
b

i

400

Pucynok B4 — Cxema BHEITHEr0 apMUPOBAHUS KBAAPATHON KOJIOHHBI

144



Ceuenue koJIoHHBI Mo oOoitme (1-1) mpexacraBneno Ha pucyHke. HeycuiieHHbie

oOnacTu O€TOHAa OrpaHMWYEHbl apKaMu C YIJIOM HakioHa 45° K TpaHd KOJOHHBI.

7-

!

HeyrunerHos 0dracms
270 g §

AW 7 ‘A
37 R15
408

Pucynok B5 — Ceuenune konoHssl 1-1

HpI/I JaCTUYHOM YCHJICHMHU KOJIOHHBI IIO €€ IJIMHC 3(1)CI)CKTI/IBHOCTB YCUJICHUA HC

JOCTUTaeTCs B IMOJHOW MEpE Ha y4YacTKe, IZie JACUCTBYET apOodHbld 3PQPeKT. ApOUHBIi

s dexT aeicTByeT Ha ydyacTKe MEeX1y oOpyyaMu yCHIIeHUs] U uMeeT (Hopmy mapaboisl ¢

HAYaJIbHBIM YTJIOM HaKJIOHa 0KoJIo 45° (pucyHok B6).
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Pucynok B6 — Cxema pacripenesneHus oonacTeit 6eToHa Mo JJIuHe KBaIpaTHOM

KOJIOHHBI yCHJ’IGHHOﬁ C OIIpCACIICHHBIM ITaromM

B  wrore momydaercs, 4YTO NOpH  YCWICHHM  KBAJAPATHOW  KOJIOHHBI
KOMIO3MLIMOHHBIMUA MaTepuanaMu mupruHor 300 MM 1 paccTosHUEM Me)y HUMH S0 MM,

s dexTuBHAS 001aCTh YCUIICHUS OYJET UMETh BUJI, MPEJCTABICHHBIN Ha pucyHke B7.

HeycunerHas oanacms 2 _ 2

g

£00

kB

400

Pucynox B7 — 3¢ddextrBHas 001aCTh KBaIpaTHOW KOJOHHBI YCHUJIICHHON

KOMITIO3UIIMOHHBIMHU MaTC€pHalaM C OIPCACICHHBIM IaroM
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Hecymast cnocoOHOCTh KOJIOHHBI [0 PEMOHTa W YCHIJIEHUS OIpEAeNsIeTcs IO
pe3ynbTaTaM IUAarHOCTHYECKUX MCCIEIOBAHUMN MO OMpENeNeHUI0 (DaKTHIECKUX Pa3MEPOB
BCEl KOHCTPYKIIMM U COCTaBJIAIONIMX €€ AJIEMEHTOB, & TaKXKe MPOYHOCTHBIX CBOMCTB
CYIIIECTBYIOMIET0 O€TOHA M apMAaTypPhI C YU4ETOM MX (DAKTUIECKOTO U3HOCA!

N =N, + N,;
N = @nRy(Ag — As) + Rs - As
rne 77 — kxoddpdumment ycmous paborel (=1 mpu h > 200 mm); ¢ -
KO3 GUIUCHT, yIUTHIBAIOIINI THOKOCTh M xapakTep apmupoBanusi(@ = 0,9); R, -
pacyeTHOE 3HAYEHWE COMPOTHBJICHUS OETOHAa CKaThuio; Ry — pacdeTHas MPOYHOCTh
CTEPXKHEBOM apMaTypbl PacTsDKEHHIO; A, — IUIOMIAAb CEYEHHS KOJOHHBI, BKIIHOYAs
10111 OETOHA U ApMAaTYpHI:
Ay =400-400 = 160000MM?;
A, — TI01ab CEYCHUS CTEP>KHEBON apMaTyphl.
[ToacTaBiisisi COOTBETCTBYIOIIME YUCIIOBBIC 3HAUYCHUS, TTOJTyYaeM:
N =0,9-155-160000 = 22320000 H = 2,232 MH.

Hecymass cnocoOHOCTb IIEHTPaIbHO CXKATON KOJIOHHBI MOCJE YCUJIEHUS 000HMOM

13 KOMIIO3UITMOHHOTO MaTepuaa onpeaensercs mno Gopmyse:

Ny = R A, +RoAs +RA,
rae 0 — KO3 UIIMEHT, XapaKTEPU3YIOIHNK OTHOIICHHE OCTaTOYHOM MPOYHOCTH OCTOHA K
€ro TPOYHOCTH Ha CKaTHe, 3aBUCUT OT JehOPMAIIMOHHBIX CBOWCTB CaMoOro OCTOHA,
HaJgu4Msl JT00ABOK B €ro COCTaBE, OCOOCHHO TIIACTHU(PHUIUPYIOIMIMNX, YCIOBUH pPaOOTHI
O0eToHa B KOHCTPYKLIMHM, AarpecCMBHOIO BO3JEHCTBUSA OKpyXkaromenh cpensl. Jls
MPEABAPUTEIILHON OIICHKM HECYIIEeW CIOCOOHOCTH YCHIICHHOW KOHCTPYKIIUM MOXKHO C
OTIpEeIeTICHHBIM 3aI1acoOM PeKOMEHA0BaTh MpuHUMaTh 0= 0,2 — 0,3, Kak /Ist XpynKHUX TelT;
R, — pacueTHOe 3HAa4YCHHE CONPOTHBICHHS OeToHa Cxkatuio (R, = 15,5 Mlla);A,, —
TMOJTHAS TUTOIIA b CEYEHUSI OETOHA, HE OXBAYEHHOTO YCUIINEM;

Apy = Ag — A, f ;
rae Agp — miomans 3Pp(HEKTUBHO YCHIIEHHOTO A1pa OETOHA KBAJPATHOM KOJIOHHBI,
Agp = 251,8 cm® = 25180MM>.

Torma A, = 160000 — 25180 = 134820 mM?.

147



R}, — MPOYHOCTH OETOHA MOCIE YCUIICHUS:
Ryo = Ry + Ber - By * B1 " 07y
Pes-k0dpduument >PPEKTHBHOCTU  OXBATBIBAIOWIETO ycuneHHs (f.r=2); pr -
KOA(PPHUIIUEHT, YIUThIBAIOITUH (HOPMY KOJTOHHBI.
Jlnsd  KBagpaTHOW KONOHHBI 3Ha4YeHHe KOd(QuIMEHTa [f ONPENENIETCS IO

CIEYIOLIEN 3aBUCUMOCTH:

g = Aes 25180
f 7 (ag-45) ~ 160000

= 0,157,

Br — K03)OUIHMEHT, YUUTHIBAIOIIUHA CIIONIHOCTD YCUIIEHUS KOJIOHHBI 110 €€ JUIHHE:

g, = fer 25180
L™ 4, 7 160000

= 0,157,

0, — paaruajIbHOC HAIIPSAXKCHUC. ﬂJI}I KBaﬂpaTHOﬁ KOJIOHHBI:

_ 2Reo'tc,
Or = Tprn’

R., — pacueTHO€ CONMPOTHUBIIEHUE PACTKEHUIO 000MMBI N3 KOMIIO3UIIMOHHOTO MaTepHaa;
Reo = Rr Vi + Ry Vi
Ry — HOpMaTHBHas IPOYHOCThL HA PACTSHKEHUE KOMIIO3UTA; Vr — 00bEMHOE COOTHOIIEHHE
B Komnosute BonokoH (Vr = 0,3); R, — NpOYHOCTh Ha PaCTHKEHUE OTBEPIKAAIOIIETO
nonumepa; V;, — o0beMHoe cooTHOIIeHUe B mosmmepe BojiokoH (V,, = 0,7).
O6bemHOE cooTHOMIEHHE Vy + Vy,, = 0,3 4+ 0,7 = 1 COOIIIOIEHO.
Omnpenenum HOpPMaTHUBHOE 3HaYCHHE COIPOTUBIICHUS PacCTSKEHUIO
KOMITO3MIIMOHHOTO Marepraia Ry:
Rf = Rcf "Ye1Ye2 " Vs
e Ve — KOXPOUIMEHT, YUYUTHIBAIOIIMN CIEIUICHHE MEXAY KOMIIO3UIIMOHHBIM
MaTepuaioM U OETOHOM.
T. k. n-E.-t.,=1 240000- 0,234 = 56160 < 180000, TO Y. ONpEACISIEM IO

cienyroriei hopmye:

1 (1 nZe C><09
Yer =60 ¢, 360000/ = "

E.q4 — pacueTHas aedopmarus KOMIIO3UIIMOHHOTO MaTepHaa:
€ca = €cf " Ve2 V3 = 0,0155 0,85 0,85 = 0,011;

1 ( n-EC-tC>_ 1 ( 1240000 - 0,234
60 gy 360000/ 60-0,011 360000

Ye1 ) =1,28.
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T. k. ycnosue 1,34 < 0.9 He coOnt0/IeHO, TPUHUMAEM 3HaueHue Y., = 0,9:
R; =3800-0,9-0,85-0,85 = 2470,95 MIla.
PacueTHoe conpoTHBIIEHHE PACTSHKEHUIO 000MMBI OYAET paBHO:
R., =2470,95-0,3+ 35-0,7 = 765,785 MlIla.

PannaneHOoe HanpspKeHUeE:!

_ 2:765,785:0,234

o
r V4002+4002
[IpouHocTh 6€TOHA MOCIe yCuaeHUs OyAeT paBHa:

Ry, =155+2-0,16-0,16- 0,63 = 15,55 MIla.

= 0,63 MIIa.

Takum oOpa3om, Hecymias CIOCOOHOCTb LIEHTPAJbHO-C)KATOM KBaJApaTHOU

KOJIOHHBI O6epHYTOﬁ IMMOJHOCTBIO KOMIIO3UITMOHHBIM MAaTCpHUAJIOM paBHA:

Ny =0,9-15,5- 134820 + 15,55 - 25180 = 227288,125 H = 2,27 MH.

HpI/IMCp pacucTa prrJIOﬁ KOJIOHHBEI, YCHHGHHOﬁ KOMITIO3UIMOHHBIM MAaTCpHUaJIOM

mupuHoi 200 MM ¢ marom 300 mMM.

PaccmoTpuM Kpyriyto Kefe300€TOHHYIO KOJIOHHY C TEMU K€ T€OMETPUUYECKUMHU
XapaKTepUCTUKaMH, YTO U KBaJPATHYIO.

JlaHHBIN TIpUMeEp pacyeTa CiIeIyeT MPUMEHSTh K CIEAYIONUM CXeMaM yCUIICHUS:

- 00epThIBaHHE KOMIIO3UTHBIM MAaTepUajoM Ji OJHOPSJHBIX OIOP CTOEYHOIO
THUTIA,

- 00epThIBaHNE MAaCCUBHO-CTOJIOYATHIX OTIO;

- 00epThIBAaHUE OJTHOPSATHON CTOEUHOM OMOPBI CO BCTPOCHHBIM PUTEIIEM.

Hecymiasi cmocoOHOCTh KOJIOHHBI /0 PEMOHTa W YCHJICHUS OMPEAENSeTCS IO
pe3ysibTaTaM IMarHOCTUYECKUX MCCIEOBAaHUM MO OMpeneieHUI0 (PaKTUYECKUX pa3MepoB
BCEH KOHCTPYKLUMU U COCTaBISIOLIMX €€ 3JEMEHTOB, a TaKKe MPOYHOCTHBIX CBOMCTB
CYIIECTBYIOIIET0 OETOHA M apMaTypPhI C YU4ETOM X (PaKTHIECKOTO M3HOCA!

N = (anb(Ag _As) + Rs " As
rae 77 — kodpdunuent ycnosus padbotsl (7 = 1 npu h > 200 mm); ¢ — kodduimeHT,
YUUTHIBAIOLINI THOKOCTh U Xapaktep apmupoBanus (¢ = 0,9); R, — pacueTHOE 3HAYCHUE
COTIPOTUBIIEHUS] OETOHA CXKaThiO0; Ry — pacyeTHas NMPOYHOCTb CTEPKHEBOM apMaTyphbl
pacTsHKeHUI0; Ay — IIIOMIA/Ib CEYEHUS KOJIOHHBI, BKIKOYas IUIOMIa1b OETOHA ¥ apMaTyphl:
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Ay =314 4502 ~ 160000 MMm?;
A — moma b ce4eHus CTEPKHEBOM apMaTyphl.
[loncTaBisAst COOTBETCTBYIOIINE YHACIOBBIC 3HAUECHUS, ITOTyYaEM:
N=1-09-155-160000 = 2232000 H = 2,232 MH.
[Ipy yacTMYHOM YCWJICHMHM KpPYIJIOW KOJIOHHBI MO ee JjuHe 3()PEeKTUBHOCTH
YCWJICHHS HE JIOCTUTACTCS B TIOJHON Mepe Ha y4acTKe, TJe ACHCTBYET apOodHbIN I (HEKT.
Apounblii 3QQeKT AeHCTBYeT Ha ydacTKe MEXAy JeHTaMH U umeeT (Gopmy napabosbl ¢

HaYaJIbHBIM YI'JIOM HAKJIOHA OKOJIO 45°,
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Pucynok B8 — Cxema ycuneHust Kpyriaou KOJIOHHBI

Takum oOpa3zoM, Hecyliasi CIOCOOHOCTh KOJIOHHBI OyJIEeT OMNpeAeNsaThbCs I10
dhopmyiie:
Ny =RAL + RoAs +RA,
rae Ry, — MpoYHOCTh OETOHA MMOCIE YCUIICHUS:

Rpo =Ry +.Bef'.8f'ﬁl'0-r1
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Ber — K0dppuuueHT 3PHEKTUBHOCTH OXBATBHIBAIOIIETO yCHIEHHA (Bor = 2); ff —
KO3()(QUIMEHT, yIUTHIBAIOIMA (OpMY KOJOHHBI (Sy = 1 nus Kpyriod KOmoHHBI), f; —
KO3 (DUIIMEHT, YIUTHIBAIOIINKI CIUIONIHOCTh YCHIJICHHS KOJIOHHBI 110 €€ JJINHE:
— (152
:8 - (1 ZD) '
rae S=sS-b, — paccrosHue Mexay oOpydamu apmupoBanus (S =150 wm); b, — mmpuHa

MOJIOCHI KOMIIO3HIIMOHHOTO MaTepuana (b, =300 mum );
150
S =|1-——|=069;
2-450
Agp — mnomans 3GPEKTUBHO YCUIIEHHOTO spa OETOHA KPYTJIOH KOJIOHHBI
Aef = %(D - 5;)2’

IJIe S — PacCTOSIHUE MEKIY OCSIMH T0JI0C apMUpoBaHus ( S=450 mm );

2
A, =3’%1[450—%0j =110390,6mm°;

Ay, — TUIOIIAIb CEUCHHS OETOHA, HE OXBAUYCHHOT'O YCUJICHUEM:

Ay, = A, — A =160000 —110390,6 = 49609, 411
0, — pPaguanabHOE HalpsDKEHUeE. [ Kpyriiol KOJIOHHBL:

2 Rgo "t
=Ty

R., — pacueTHO€ CONMPOTHUBIIEHUE PACTIKEHUIO 000MMBI U3 KOMIO3UI[MOHHOTO MaTepuaa:
Reo = Rr Vi + Ry * Vi,
Ry — HOpMaTHBHAs IPOYHOCThL HA PACTSHKEHUE KOMIIO3UTA; V; — 00bEMHOE COOTHOIIEHHE
B Komnosute BonokoH (Vr = 0,3); R, — NpOYHOCTh Ha PaCTHKEHUE OTBEPIKAAFOIIETO
nojumepa; V;, — o0beMHoe cooTHOIIeHUe B mosmmepe BoJiokoH (V,, = 0,7).
O6bemHO€e cooTHOMEHHE Vy + V,, = 0,3 4+ 0,7 = 1 COOIIO/IEHO.
Onpenenum HOpPMaTHUBHOE 3HaYCHHE COIPOTUBIICHUS PacCTsKEHUIO
KOMITO3MIIMOHHOTO Marepraia Ry:
Rf = Rcf "Ye1 Ye2 " Vs
rie Ye — KOXPOUIMEHT, YUYUTHIBAIOIIMN CHEIUICHHE MEXAY KOMIIO3UIIMOHHBIM
MaTepuaioM U OETOHOM.
T. k. n-E.-t, = 1 -240000 -0,234 = 56160 < 180000, TO Y. ONPEAECIIEM IIO

crenytoiei hopmyre:
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1 (1 n-EC-1:C><O9
Yer =60 ¢y 360000/ = '

Ecq — pacdeTHas nedopmarius KOMIIO3UIIMOHHOTO MaTepraa:

€cd = €c; " Ve2 " Ves = 0,0155 0,85 0,85 = 0,011,

1 ( n-EC'tC) _ 1 ( 1:240000-0,234
360000/ 600,011 360000

Ver = ) = 1,28.

60-gcq
T. k. ycnosue 1,34 < 0,9 He coOm0IeHO, MPpUHUMAaeM 3HaueHue Y., = 0,9:
Ry =3800-0,9-0,85-0,85 = 2470,95 Mlla.
PacueTHOE CONPOTHUBIICHHE PACTSKCHUIO 000OUMBI OYJIET PaBHO:
R,, = 2470,95- 0,3 + 35-0,7 = 765,785 MIla.

PaI[I/IaJ'II)HOG HaIpspDKCHUC.

_2765,785:0,234

= = 0,796 MI1a.
450

[IpouHocTs O€TOHA MOCIe yCcuiaeHus OyAeT paBHa:
Rpo = 155+2-1-0,69 0,796 = 16,6 MIla.
Takum oOpa3oMm, Hecymas CHOCOOHOCTh IIEHTPAIBHO-CKATOW KBaJpaTHOU
KOJIOHHBI 00€pHYTOM MOJHOCTHIO KOMIIO3UITMOHHBIM MaT€pUAIOM paBHa:

Ny =0,9-15,5-49609,4 + 16,6 - 110390,6 = 2524535,09 H = 2,52 MH.

CBenieM pe3yibTaThl pacu€TOB PACCMOTPEHHBIX CXEM yCUJICHUs B Tabnuiry B3.
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Tabmuma B3

. PGSYJ'IBTaTBI pacucTOB YCHIICHUS KOJIOHH KOMITIO3UIIMOHHBIMU MAaTCpUaIaMA

CxeMma
PacIoI0KCHHS

CxeMbl YCUIICHHUA

®dopma
MONEPEYHOT O
CEYECHUS KOJIOHHBI

Hecymas
CIIOCOOHOCTH 110
YCHUIIEHUS,
xkH

Hecymias cnocoGHOCTB mocie
ycunenus, KH

Koadduuuent

YCUJICHUS
N,

yc

N

IlomHOCTHIO
oOepHyTas

- o01mIee 0O0epThIBAaHNE KOMITO3UTHBIM
MaTepHaIoM ISl OXHOPSITHBIX OTIOp
CTOEYHOTO THIIA;

- o01ee 00epThIBaHNE MAaTEPHATIOM
OTIOP-CTEHOK;

- o011Iee 00epTHIBAHUE MACCUBHO-
CTONOYATHIX OTIOP;

- ob1ree 00epThHIBaHNUE OHOPSAHOM
CTOEYHOH OIIOPHI CO BCTPOCHHBIM
purenem

KBaJpaTHas

2,232

2,38

1,06

- o0miee 0OepThIBAHUE KOMITO3UTHBIM
MaTepUajoM JUIsl OJHOPSIHBIX OIOP
CTOEYHOT'O THUIIA;

- o0mee o00OepThIBaHWE MAaCCHUBHO-
CTONOYATHIX OTIOP;

- obmiee oOepThIBaHUE OJHOPSIHON
CTOCYHOW OMOpPhI CO BCTPOCHHBIM
pureiaem

KpyrJias

2,232

2,73

1,22

- obee 00epThIBaHHE
OJTHOCTOJIOUATOM OTIOPHI C pUTEIEM

OpAMOYTOJIbHAA

2,79

3,07

11

Ob6epnyTas c
OlpeIeIICHHBIM

- 06epTBIBaHI/Ie KOMIIO3UTHBIM
MaTCpuaJIioM IJid OJHOPSAAHBIX OIIOP

KBaaApaTHad

2,27

2,27

1,02
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mraroMm

CTOEUHOTO THUIIA;
- 00epThIBaHNE MaTEPHAIIOM OTIOP-
CTCHOK;

- 00epThIBAHUE MaCCUBHO-CTOJIOYATHIX
or10D;

- OepTHIBaHHE OTHOPSTHON CTOCTHOMH
OTIOPBI CO BCTPOCHHBIM pUTEIIEM

- o0epThIBaHUE KOMIIO3UTHBIM
MaTepHaIOM Il ONHOPSIHBIX OIOP
CTOEYHOTO THIIA,;

- 00epThIBaHUE MACCUBHO-CTOJIOYATHIX
O1I0p;

- 00epThIBaHUE OJHOPATHON CTOSYHOM
OTIOPHI CO BCTPOEHHBIM pHUTEIeM

KpyrJias

2,24

2,52

1,13
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Ipuiaoxenue I'
IIpumep pacuyera cBoAA Ke1e300€TOHHOI0 KyI0J1a, YCHJIEHHOI0 CeTKOM Ha

OCHOBE€ YIJIEPOAHBIX BOJIOKOH

Hcxonnple  maHHBIC:  KYMOJ  CBOJA  NPEJICTaBICH  MOHOJIUTHOM
KEJIe300€TOHHOW KOHCTPYKIIMEH, BOCTIPUHUMAIOIICH CIIeAYIONTNe Harpy3KH.

rtykatypka 20mm = 0,03961/m>.

IMuapownzosnsus 4 cinos — 10 mm = 0,01761/m2.

Conx 80 MM.

Hrtykatypka 70 mm = 0,1386 1/m>.

Bcero: 0,0396 + 0,0176 + 0,1386 = 0,1958 1/m>.

I'py3oBas mmomasns: 11,65 m2.

Harpy3ka ot co6cTBeHHOT0 Beca kpoBiu 0,12 /M.

Ha oany momanky onupanus pasmepom 0,25 x 0,25 ™
((11,65%0,12)/2)/(0,25%0,25) = 11,1840 1/m>.

[Tone3nas kpaTkoBpeMeHHast Ha yepaavynoe nepekpoitue (0,07x1,4) =
= 0,0980 1/m%. Ha ogny mtactunky 6,0891 1/m?.

Cueroas narpyska = 0,181/m?. Ha onny mutactunky 16,7760 1/m?.
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Tab6nuna 'l — 3naueHunss ASUCTBYIOMMX HArPY30K HA KOHCTPYKIIUIO KyTOJia

Koadd.
HaumenoBanue Harpy3ku 3H§;fli}ine’ Ha}ff}l' 3Haq§H1H e ¥ [Tpumedanue
Harp., s
KpoBenbHbI pyIOHHBIN THAPOU30ISILIUOHHBIN )
1 koBép, 10MM, Y=1400kr/m* 14,00 1.30 18,20 Kr/
JIuctel mnockue acOecroneMenTHEIE 10MM, )
2 Y=1800Kr/as* 1,80 1,10 1,98 KI/M
3 Vremwmrens 200mM, Y=150kr/m3 30,00 1,30 39,00 Kr/M?
4 [Mapouzomsnus, 4mMm, Y=1400kr/m> 5,60 1,30 7,28 Kr/M?
5 IMpoduns T153-120L-850-1.0-280 14,40 1,05 15,12 Kr/Mm2
6 Hroro: 65,80 1,22 81,58 Kr/M?
7 HopmartuBHast Harpy3ka Ha KpOBIIIO 50,00 1,30 65,00 Kr/M?
8 CHeroBast Harpy3ka 126,00 1,4286 180,00 Kr/M?
9 Hroro: 305,00 1,3531 412,70 Kr/m?
VY3510BbIE€ HATPY3KHU:
81,58%x6 = 0,4895 1/m x1,56=0,73421 x0,75=0,3671T
81,58x4,5=0,3671 /M x1,5=0,55071 x0,75=0,2753 T
81,58%x3,0=0,2447 t/m x1,56=0,3671t x0,75=0,1836T
81,58%2,25=0,1836 t/m x1,5=0,27531 x0,75=0,1377 T
180,00x6 = 1,0800 1/™m x1,56=1,6200Tt x0,75=0,8100T
180,00x4,5 = 0,8100 1/™m x1,56=1,2150T x0,75=0,6075T
180,00%3,0 = 0,5400 1/™m x1,5=0,8100t x0,75=0,4050 T
180,00x2,25 = 0,4050 1/m x1,5=0,607/5T x0,75=0,3038T

Kynon ycunuBaercs cerkou

CICAYIOMIMMU XapaKTCPUCTUKAMMU:

Ha OCHOBC YIJICPOOHBIX BOJOKOH CO

- ynpouHsitoias cetka u3 yriepoaHoro BosokHa SGL C30 T050 EPY Bec

600 r/m?;

- IpeJIe]l IPOYHOCTH Ha pacTskenue — 3.2 ['na;

- MOZyJIb ynpyroctu — 229 I'na;

- OTHOCUTENbHOE yaynHeHue — 1,25-1,6%.

PacueTtsl ycuneHus Npou3BOAWINCH Ha IporpaMMHOM Komiuiekce JIMPA -

CAIIP 2013.

Pacuetnas cxema npencrasiena Ha ['1.
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PI/ICYHOK I'l — PacueTHas cxema KOHCTPYKIHUHN CBOJA KYIIOJIA,

YCUIICHHOTO CETKOM Ha OCHOBE YIJIICPpOOHBIX BOJIOKOH

PC3YJ'II>TaTBI pacHdcTOB 110 OMPCACICHNUIO BHYTPCHHHUX YCI/IJ'IPIﬁ IMpCaACTaBJICHBI

Ha puc [2 —T'5.

=1 - 1 - =
o v an

Pucynoxk I'2 — Mo3auka HanpspkeHuit M,
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Pucynok I'4 — Mo3auka HanpsbkeHuit Ny
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Pucynok I'5S — Mo3anka nanpsoxenni Ny

Pe3ynbpTaThl MomeTMpOBaHMS TIOKA3aJId, YTO TOCIIC YCTAHOBKHA apMUPYIOIICH
2 . .
ceTkH MIOoTHOCTHI0O 600 T/M° B HIDKHEW 30HE 3HAYEHWS HAIPSHKECHUN CHU3WIIUCH

IIPUMEPHO B 3 pasa.
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KuiroueBble ci10Ba: BHEIIHEE apMUPOBaHUE, KOMIIO3ULMOHHBIA MaTepua, peMOHT
U YCHJIEHUE, JaMHHAT, XOJICT, XeJIe300€TOHHbIE KOHCTPYKIIMH, aJre3UOHHBIN

COCTaB, CUCTCMA, ITPOCKTUPOBAHUC, TCXHOJIOTHUA pa60T, Ka4dCCTBO, 0e301acHOCTb.
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