[{eHTpasIbHBIN HAYYHO-UCCIIEIOBATENBCKUN U TPOEKTHO-3KCIIEPUMEHTAIbHBIA HHCTUTYT
IIPOMBILUICHHBIX 3JaHUN U COOPYKEHUU
(IIHNHpom3 nanmii)

ITocooue
M0 NMPOEKTUPOBAHUIO AHKEPHBIX 00JITOB /IJIsl KpenJieHHsl
CTPOMTEJIbHBIX KOHCTPYKIUNA U 000PYA0BaAHUS

(k CHulI 2.09.03)

PexoMeH10BaHO K M3JIaHUIO PELIEHUEM CEKIMM HeCYUIMX KOHCTPYKLMH HayYHO-TEXHHUYECKOTO
cosera [LIHWMMnpom3nanuii.

ConepXUT OCHOBHBIE IIOJIOKEHHMsI IO pacueTy OOJITOB UM KpEIUIEHUH CTPOMTENbHBIX
KOHCTPYKIIMH M CTPOUTEIILHOTO 00Opya0BaHUs. PaccMOTpeHBl MpOrpecCUBHBIC TUIBI OOJITOB U
JaHbl PEKOMEHJALMM MO0 HUX NpuMeHeHuto. OTpaxkeHbl BOIPOCHI, Kacaroluecs oOpa3oBaHUs
CKBR)XMH B OCTOHE M JKEIe300€TOHE, YCTAHOBKH M 3aTSDKKE OOJTOB, BBIBEPKH OOOPYIOBAaHUS U
KOHCTPYKLUU.

Jnsi  MHXKEHEPHO-TEXHHYECKMX pAaOOTHUKOB TPOEKTHBIX WHCTUTYTOB, MOHTQXHBIX U
CTPOUTENIbHBIX OPraHU3alMii, a TAKXKE 3aBOJIOB U3TOTOBUTEIIEH.

1. O0mue yxkazanus

1.1. Hacrosimee Ilocob6ue cocraBieno k CHull 2.09.03 "CoopykeHuss HTPOMBIIIICHHBIX
HNPEeaNpUATHI" U MPUMEHSETCS IPU KPEIJICHUH aHKEPHbIMU OonTamu (zanee OositaMu), BKIIOYast
00ATHl U q100ENN PacCHOPHOTO THUIA, CTPOUTENBHBIX KOHCTPYKIUN U 000pyAOBaHUs K OETOHHBIM,
KeNe300€TOHHBIM M KUPIUYHBIM dJIeMeHTaM ((yHIaMeHTaM, CHJIOBBIM II0JIaM, CT€HaM U T.1.),
AKCIUTYyaTUPYEMBIX MPU PACUETHON TeMIlepaType Hapy>KHOTO BO3/yXa 10 MUHYC 65 BKIIOUHUTEIHHO
U ipu HarpeBe 6eToHa pyHaamenTa 10 50°C.

[Ipumeuanue. PacueTHast 3uMHSASA TeMIiepaTypa HapyKHOTO BO3/lyXa IPUHUMAETCS KaK CpeaHssA
TeMIlepaTypa Bo3ayxa Haubosee X0JI0JHOW MATHUIHEBKH B 3aBUCHUMOCTH OT paliloHa CTPOUTENIbCTBA
corinacHo CHull 2.01.01.

PacueTHble TeXHOIOTHYECKUE TEMIIEPATYPhl YCTAHABIMBAIOTCS 33/JaHUEM Ha IPOEKTHUPOBAHUE.

1.2. Tlpu narpese 6etona ¢pynaamenTa cBbiiie S0°C B pacyeTax JOHKHO YUUTHIBATHCS BIUSHUE
TeMIepaTypbl Ha IMPOYHOCTHBIE XapaKTEPUCTUKU Marepuana ¢yHAaMmeHTa, OOJITOB, MOAJIUBOK,
KJIEEBBIX COCTABOB U T.II.

1.3. bonTel, npeaHa3HayeHHbIe A paObOThl B YCIOBUSIX arpecCUBHOM cpenibl K MOBBIIIEHHON
BJIQXKHOCTH, JOJIKHBI IPOEKTUPOBATHCS C YUETOM JOIMOJIHUTENbHBIX TPEOOBAaHUH, NPEABIBIIEMBIX
CHullI 3.04.03.

1.4. TpeboBanus Hactosimiero IlocoOus He HCKIIIOYAIOT, NMPU HAJUMYUU COOTBETCTBYIOLIETO
00OCHOBaHHUs, NMPUMEHEHHE JPYTUX CIIOCOOOB 3aKperuieHuss 0o0opynoBaHHMS Ha (yHIaMeHTax
(Hanpumep, Ha BUOPOTAaCUTEINSX, Ha KIIEIO U Jp.).

1.5. Pexomennanuu Hacrosimero IlocoOusi MOMKHBI Takke COONIONATHCS TMPH BBITOJTHEHUU
paboT MO YCTAaHOBKE M 3aKPEIJICHUIO CTPOUTENBHBIX KOHCTPYKIUN U TEXHOJOTHYECKOIrO
000py/I0BaHUS B IMPOLIECCE MOHTAXA.

2. OcHOBHBIE THIIBI 00JTOB U 00J1aCTHh UX MPUMEHEHUSA

2.1. Tlo KOHCTPYKTHBHOMY PEIICHUIO OOJTHI TMOAPA3JCISAIOTCS Ha CJICAYIOIIUE THUIIHL:
M30THYTBIC; C AQHKEPHOM IUIMTOW; COCTAaBHbIE C AHKEPHOW IUIUTOM; CHEMHBIE C AHKEPHBIM
YCTPOUCTBOM; MPSMBIC; C KOHUUYECKUM KOHI[OM.

2.2. 1o cnoco0y ycTaHOBKHK OOJITHI MOPA3IEISAIOTCS Ha YCTaHABIMBAeMbIC 10 OCTOHUPOBAHUS
(yHIaMEHTOB W YCTaHABJIMBA€MbIE HA TOTOBbIE (YHJAAMEHTHI WJIH JAPYrue KOHCTPYKTHUBHBIE
3JIEMEHTBI B MPOCBEPJICHHBIE UJIU TOTOBBIE "KOJOAIBI".
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BonTe! M30THYTHIE U C aHKEPHOH IUTUTOM, yCTaHABINBAaeMble B (DyHIaMEHTHI 1O OETOHUPOBAHHS,
IIPUBEJET Ha puc. 1.
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Puc. 1. bontsl, ycTanaBnuBaeMble B pyHIaMEHTHI 10 OETOHUPOBAHUS
a— U30THYTHIE; O, B, T — C aHKEPHOM IJIMTOIA; 1, € — COCTAaBHBIE C AaHKEPHOM TITUTOMN

bontel cbhemHble, ycTaHaBiIMBaeMmble Mocie OETOHUpOBaHUS (DYHAAMEHTOB B CIeLUaTIbHbIC
aHKEpHBIE YCTPOICTBA, 3apaHee MpelyCMOTPEHHBIE B Tese (yHIaMEHTa, IPUBEICHBI Ha pHC. 2.
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Puc. 2. bontel cheMHBI€, yCTaHABIUBaEMbIE MTOCe OETOHUPOBaHUS QYH/IaMEHTOB

a— c IJI0cKoM ankepHoH tmToit (M12-M48); 6 — ¢ nuToii ankepHoi umrtoit (M56-M125); B —
CO cBapHOM aHKepHO ol (M56-M100)

Boirer HN30THYThIC, YCTAHABJIMBACMBIC B KOJIOAUAX, IPUBCACHBI HA PUC 3.
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Puc. 3. boatel, ycTanaBianBaeMble B "kojioanax", 3apadHee NpeagyCMOTPEHHBIX B hyHIaMeHTax
b 2

Bontel mpsiMple, ycTaHaBIMBaeMble B INPOCBEPJICHHBIE CKBAXUHBI TOTOBBIX (DYHIAMEHTOB H
3aKpeIuIsieMble CHHTETUYECKUM KJIeeM (SMOKCHJIHBIM, CHIIOKCAHOBBIM) WJIM C IIOMOLIbIO [IEMEHTHO-
MeCYaHOH CMECH METOJIOM BUOPO3aueKaHKH, IPUBEICHBI Ha pUC. 4.
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Puc. 4. bontsr MMpAMBbIC, YCTAHABJIMBACMBIC B IIPOCBCPIICHHBIC CKBA’KUHBI 'OTOBBIX (I)yHI[aMCHTOB

a— 3aKperuigieMble CHHTeTHYEeCKUM KieeM (a. ¢. Ne 209305); 6 — 3akperisieMble ¢ TOMOIIBI0
[IEMEHTHO-TIECYaHOU cMecH crtocoboM BuOpo3adekanku (a. ¢. Ne 419305)

bonatel pacnopHoro Tvlla € KOHHUYCCKHUM KOHIOM, YCTaHABJIMBACMBIC B TIPOCBCPIICHHBLIC
CKBa’XHHBI I'OTOBBIX (bYH)IaMeHTOB " 3aKPCIUIACMBIC C ITIOMOIIBIO PAa3’KMMHBIX HAHT WJIW HEMCHTHO-
MECUYaHbIM PAaCTBOPOM CII0COOOM BI/I6pOHOTp}’)KCHI/I$I, MPUBCACHLI HA PUC. 5.
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Puc. 5. EOJ'ITI)I, PacropHOro Tuma ¢ KOHM4YCCKUM KOHIIOM, YCTAaHABJIIMBACMBIC B ITPOCBCPJICHHEBIC
CKBa’XMHBI T'OTOBBIX q)YHI[aMCHTOB

a— 3aKperuIsgeMble C MOMOIIBIO pa3kKUMHOM 1aHru (a .c. Ne 539170); 6, B — 3akpernisiemble
[IEMEHTHO-TIECYaHBIM PACTBOPOM crtocoOoM BuOpomorpyxkenus (a. c. Ne 737573 u a. ¢. Ne 763525)

Pacniopabie mro0enu (manmee aro0enu), yYCTaHABIMBaeMble B IPOCBEPJICHHbIE CKBA)KUHBI
CTPOMUTENbHBIX 3JIEMEHTOB (CTEHBI, KOJIOHHBI M T.M.) M 3aKpeluiieMble C MOMOULIbI0 PAaCHOPHBIX
YCTPOMCTB, IPUBEAEHBI HA PUC. 6.
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Puc. 6. [lrobenu pacropHbie, yCTaHABIUBAEMBIC B IPOCBEPIICHHBIE CKBAYKHHBI TOTOBBIX
KOHCTPYKUUN

a, 0 — mrobenb-mmnuibku pacropusie (M8-M24) (a.c. Ne1225936); B — nro0enb-BTyIKa,
pacniopnasi (M6-M20); 1 — pacriopHas mmwibKa; 2 — pa3XKUMHas 11anra; 3 — raika; 4 —
pacmopHasi BTyJKa; 5 — pa3KuMHas mpoOka; 6 — KpemnekKHbIi 00T

2.3. 1o ycnoBusM 3KCIUTyaTaliuy OONITHI MOAPA3EIAIOTCS Ha pacueTHbIE U KOHCTPYKTHBHBIE.

K pacuerHbiM oOTHOCATCA OONATHL, BOCHPUHUMAIOLIUE HArpy3Kd, BO3HHMKAIOLIUME IpU
HKCIUTyaTallul CTPOUTEIbHBIX KOHCTPYKLUI UIIH pab0Thl 000pYA0BaHMSL.

K KOHCTpPYKTHBHBIM OTHOCSTCS OOJNTHI, MpPEAyCMaTpUBaeMble JJIsi KPEIUIEHUS CTPOMUTEIbHBIX
KOHCTPYKUMH U 00OpYyJOBaHHUS, YCTOMYMBOCTh KOTOPHIX IMPOTUB ONPOKHJBIBAHUS WM CIBUTa
obecrieunBaeTcsi COOCTBEHHBIM BECOM KOHCTPYKIUH WM 000pynoBanus. KoOHCTpyKTHBHBIE OONTHI
IpeJHa3HAyaroTCsl JUIsl PUXTOBKH CTPOUTENBHBIX KOHCTPYKIHMH M 00OpYyJIOBaHHS BO BpeMs MX
MOHTa)ka U JJs1 oOecredeHHs] CTaOUIbHOM pabOThl KOHCTPYKUHMH M OOOpYyIOBaHUS BO BpeMs
IKCIUTyaTaluy, a TAKXKe IS IPEJOTBPALICHHS] UX CITyYalHbIX CMEILEHU.

VYpoBeHb JUHAMMYHOCTH YCTaHABIMBAETCS B 3aBUCUMOCTH OT THIIA U XapakTepa 000pyA0BaHuUS.

2.4. bonTel Ui KpemjeHHs KOHCTPYKIMH M 0OOpYyIOBaHUS JIOJKHBI H3rOTaBIMBAaTHCS B
cootBetcTBUU ¢ ['OCT 24379.0 "Bontel dynmnamentHsie. O6mue texunyeckue yciaous" u [OCT
24379.1 "bonTsl pyHaameHTHbIE. KOHCTpYKIMS 1 pa3Mepsbl'.

Krnaccugukanys 601TOB B COOTBETCTBUU C YKa3aHHBIMU CTaHAapTaMU MpUBEACHA B Ta0. 1.

Tabnuna 1
Pucynok Tun Oonra HomunHaneHb1i I'OCT 24379.1
auameTp pe3nosl d,
MM
a  |M3ornyteie 12-48 Tumn. 1 Hcnonnenue 1
6 |C ankepHo#t 16-48 Hcnonnenue 1
B |muMTOi 56-140 Tumn. 2 Hcnonnenue 2
1 r 100-140 Hcnonnenue 3
1 |CocraBHbIE C 24-48 Hcnonuenue 1
€ |aHKepHOM mmToi 56-64 Tum. 3 Hcnomaenue 2
a |CpemHble C 24-48 Hcnonnenue 1
2 0 |aHKepHBIM 56-125 Tun. 4 Hcnonnenue 2
B |yCTpOHCTBOM 56-100 Hcnonnenue 3
3 W30rHyTHIE B KOJIOALAX) 12-48 Tun. 1 Hcnonnenue 2
4 [IpssMble Ha KJI€HO W C
LIEMEHTHO-TIECYaHOU
BHOPO3aYeKaHKON 12-48 Tum. 5 —
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a |C xoHHYECKUM Ucnonuenne 1
5 0 |koHIIOM 12-48 Tum. 6 Ucnonaenue 2
B Hcnionuenue 3

2.5. bonTel u3orHyThlie (cM. puc. 1, a) mpeaHa3HAYAIOTCS Ul KPEIUICHUS CTPOMTEIbHBIX
KOHCTPYKIMH U TEXHOJOIMYECKOro 00OpYIOBAaHUS B TEX CIIydasx, KOrJa BhICOTa (hyHIAMEHTa He
3aBHCHUT OT ITyOHHBI 33JIJIKK OOJITOB B OETOH.

2.6. bonTsl ¢ aHKepHOU MIUTOH (cM. puc. 1, 0, B, I'), UMEIONIE MEHBIIYIO TTTyOUHY 3a/I€IKH 1O
CpPaBHEHHIO ¢ 0O0JITAMU U30THYTBIMH, PEKOMEHIYETCS MPUMEHSTh B TeX CIIydasX, KOTJa BbICOTa
dbyHIamenTa onpezaensercs riryOuHON 3a1e1Ku 00ITOB B OETOH.

2.7. boatel cocTaBHbIE C aHKEPHBIMU ITUTaMH (cM. puc. 1, 1, €) NPUMEHSIOTCS B CIIydasx
YCTaHOBKM OOOPYZOBaHUS METOJOM IIOBOPOTa WJIM HAJBWXKKH (HampuMep, IpU MOHTaXe
BEPTUKAIbHBIX LMWIMHAPUYECKUX annapaToB XUMHUYECKOW MPOMBINUIEHHOCTH). B 3THX ciydasx
My(]Ta ¥ HUKHSS IIIHIBKA ¢ aHKEPHOH IUIMTON yCTaHABIMBACTCS B MacCUB (PyHAaMEHTa BO BpeMs
OCTOHUpPOBaHUS, a BEPXHsA INNUIbKAa BBEPTHIBaeTCS B My(pTy Ha BCIO UIMHY pe3bObl MOCIe
YCTaHOBKHU 000PYAOBaHUS Yepe3 OTBEPCTHUS B OMOPHBIX YACTSX.

JliivHa BBUHYMBAHUS IINUWJIBKY B My(TY AOTKHA OBITH HE MeHee 1,6 nnameTpa pe3pObl 60Ta.

2.8. bonatbl M30rHYTHIE M C aHKEPHOM IUIMTOW YCTAaHABIMBAKOTCS [0 OETOHUPOBAaHUS
(GyHIaMEHTOB Ha CIEUUATbHBIX KOHIYKTOPHBIX YCTPOWCTBAaX, CTPOro (PUKCUPYIOLUIUX HUX
MIPOEKTHOE TOJI0KEHUE B MPOIIecce OETOHMPOBAHUSI.

2.9. bonTel cheMHBIE (CM. pUC. 2) PEKOMEHYeTCsl IPUMEHHUTD IJIaBHBIM 00pa30oM sl KpeTIeHUs
TSDKEJIOTO MPOKATHOTO, Ky3HEYHO-TIPECCOBOTO, JIEKTPOTEXHHUECKOTO U JPYroro 00OpyAOBaHMUS,
BBI3BIBAIONIETO OOJBIINE AUHAMHYECKHE HArpy3Kd, a Takke B TeX Clydasx, Korja OOJThl B
mporiecce dKCIUTyaTaui 000pyI0BaHuUs TIOJJIEKAT BO3MOKHOHN 3aMEHe.

[Ipu ycraHOBKE CHEMHBIX OOJITOB B MaccCHMB (DyHAAMEHTa 3aKJIaJbIBA€TCA TOJILKO aHKepHas
apMaTypa (aHKEepHBIE YCTPOWCTBa), a IINHJIbKAa YCTaHABIMBAECTCA CBOOOAHO B TpyOe mocie
ycTpoiicTBa pyHIaMeHTA.

2.10. bonTel M30THYTHIEC, YCTaHABIMBAEMBIEC B "KOJI0A11ax" TOTOBBIX (PyHIAMEHTOB (CM. puc. 3) ¢
MOCTEIYIOIUM  3aMOHOJIMYMBAHUEM KOJIOJa OETOHOM, PEKOMEHAYIOTCS s KperseHHs
000pYIOBaHUSI U CTPOUTEIHHBIX KOHCTPYKIIMI B TE€X CIIydasiX, KOT/Ia HE MOTYT OBITh YCTaHOBIICHBI
OO0JITHI B IPOCBEPIICHHBIE CKBAXKUHBI.

2.11. bBonTel mpsiMble Ha CHHTETHYECKHX KIESX (SMOKCHIHOM WM CHIOKCAaHOBOM) U
3aKperuisieMble ¢ TOMOIIBI0 IEMEHTHO-TIECYaHOM cMecH crocoOoM BHOpo3adekaHkH (cM. puc. 4)
PEKOMEHAYIOTCS ISl KPETUICHHUS CTPOUTENBHBIX KOHCTPYKIIMH M TEXHOJIOTUIECKOTO 000pyI0BaHHUS
C YPOBHEM acHMMETpHUH IuKiIa p > 0,6 — st 60NTOB HA CHHTETUYECKUX Kiesix U p > 0,8 — s
00J1TOB Ha BUOpO3aYEeKaHKE.

Bontel, 3akperuiieMble ¢ TOMOIIBIO SMOKCHIHOTO KJIesl, MOTYT OSKCIUTyaTHpPOBAThCS MpU
pacyeTHOM Temrmeparype Hapyx HOro Bosayxa no munyc 40°C u mpu HarpeBe O6etona mo 50°C,
0O0JTHI, 3aKPETUIIEMbIE CHIIOKCAaHOBBIM KJieeM, — cOOTBeTCTBEeHHO 10 MuHyc 40°C u 1o 100°C.

2.12. BonTel pacopHOTro THMA, 3aKPeriseMble C TOMOIIbIO Pa3»KUMHON LIAHTH (CM. puc. 5, a), U
pacriopHsle q100emu (cM. puc. 6) mpeaHa3HavaroTCs IS KPETJIeHNsI CTPOUTENbHBIX KOHCTPYKIMN U
000py/10BaHUs, UCTIBITHIBAIOIINX CTATUYECKUE U BUOPAIIMOHHBIE Harpy3kH (o > 0,9).

2.13. bonThl ¢ KOHMYECKUM KOHIIOM, 3aKperiisieMble [IEMEHTHO-TIECYaHbIM PAaCTBOPOM CIIOCOOOM
BUOpOTIOTPYXKEeHHS (CM. pHC. 5, 0, B), PEKOMEHIYIOTCS TSI KPETUICHHS CTPOUTEIBHBIX KOHCTPYKITHIA
U TEXHOJIOTHYECKOro 000pyHOBaHMs, 32 MHCKIIOYEHHEM O0O0OpYyNOBaHMS, BBI3BIBAIOIIETO
3HAYUTEIbHbIC JMHAMUYECKWE W YyIapHble Harpy3kd (Ky3HEYHO-TIPECCOBOE O0OpyIOBaHUE,
MIPOKATHBIE KJIETH, HJIEKTPOABUraTeN OOJBIION MOIIIHOCTH H Jp.).

[Ipumedanue. BonThl ¢ KOHWYECKMM KOHIIOM WCIIOJHEHHUS 2 W3TOTOBJISIFOTCS BBICAIKOM,
WCTIOJTHEHUS 3 — HaBHHYMBAHHWEM KOHUYECKOH BTYIIKH.

2.14. bontbl, yCTaHAaBIMBA€MbIE B TPOCBEPJICHHBIC CKBAXKHUHBI TOTOBBIX (DYHIAMEHTOB, HE
JIOMYCKaeTCsl MPUMEHSTh JAJIsl KPEIJIeHUsI HeCYIIUX KOJIOHH 3JaHMi, 000pYJOBAHHBIX MOCTOBBIMU
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KpaHaMH, a TakXKe JUIsl BBICOTHBIX 3/aHUH M COOPY)KEHUMU, ISl KOTOPBIX BETPOBas Harpyska

SIBJIAETCSI OCHOBHOM.

JIIs KperuleHHsl YKa3aHHBIX KOHCTPYKIMH JIOMyCKaeTCs MPHMEHATH OONThI ¢ KOHHYECKUM
KOHIIOM, YCTaHABJIMBAaEMbIE CIIOCOOOM BHOPOIIOTPYKEHUSI.
ITpu 5TOM riyOMHa 3a1eaKu 00ITOB JoKHA ObITh He MeHee 20 d.

[Ipu  meponpusATHAX, 0OECIIEUMBAIOIINX

HaaACKHOCTDb u JOJIOBCYHOCTD AHKCPOBKHU

(yBenuueHHas ri1yOuHa 3a/1eKH, JTOTOTHUTEIbHbIE aHKePYIOIIHe YCTPOUCTBA U T.A.), JOIyCKaeTCs

KpEIUICHUE YKa3aHHBIX KOHCTPYKLUHI

OonrTamMu APyrux THUIIOB, YCTaHABJIMBACMBIMH B

MIPOCBEPJICHHBIC CKBAXHHBI TOTOBBIX (YHIAMEHTOB, IO COTJIACOBAHHWIO C OpraHu3anued —

pa3paboTIUKOM ITHX OOITOB.

2.15. na KperuieHHs TEXHOJIOTHYECKOro oOOpyIOBaHUSI JONYyCKaeTcs YCTaHABIMBATh B
CKBKMHAX OOJITHI JAUaMETPOM CBHIIMIE 48 MM MPU COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHUYECKOM
000CHOBAaHUU U MPU HATMYUH OypOBOTO 000PYIOBAHHUS.

2.16. Pacmnopnbie mrobenu

npeaHa3Hav4Yar0TCAa

A4 3aKpCIUICHUSA  TJIAaBHBIM 06pa30M

CAHTCXHUYCCKOI'0, JICKTPOTCXHUYCCKOI'O U BEHTUIIAIUOHHOI'O O60py,I[OBaHI/I5[, a TaKXX€ DJICMCHTOB

OTJIETIKH, OOJIUIIOBKH U TIP.

KoHcTpykuuu u pa3mMepsl paciopHBIX JI00enei MpuBeAeHbI B pui. 1.
2.17. ro0enu mpemHa3zHAYaIOTCS JJIsl KOHCTPYKTUBHOTO 3aKpPEIUICHUS PAa3TUYHOTO MEJIKOTO
o0Opy/lOBaHus, a TaKKe METAUIOKOHCTPYKIUM, JeTaneld IeKOPAaTUBHOM OTACNKH U JPYrHX
JJIEMEHTOB Ha (YHIAMEHTaX, CTEHAaX M JPYIHMX CTPOMTENBHBIX KOHCTPYKIMAX M3 OETOHA,

’Kejie300eToHa U Kupnu4da.

Texnuueckasi JOKyMeHTaIus Ha Aro0enu paspadorana BHUMMmonTaxcnencrpoem.
2.18. Y3711 KkpemieHus: 00JITaMu ¢ Pa3’kUMHOM LIAHTOW M PACIOPHBIMU JTFOOEISIMH JIOMYCKAeTCs
BBOJIUTH B 3KCILUTYaTAIMIO CPa3y MOCIIE YCTAHOBKU OOJITOB H JHO0EIEH.

3. Pacuer 600TOB

3.1. Harpysku, neicTByrommue Ha OONTHI, M0 XapakTepy BO3ACHCTBHS MOAPA3NEISAIOTCS Ha
CTaTHUYECKNE U JTHHAMUYecKue. BennunHa, HampaBlIeHUE U XapakKTep AEHCTBYIOIIMX Harpy3o0K OT
o0opyoBaHusl Ha OOJITHI JOJIKHBI OBITH YKa3aHbl B 33aJJaHUM Ha MPOEKTHpPOBaHHE (DYHIAMEHTOB

1oJ1 000pyZ0BaHUE.

3.2. Maka craneil pacueTHbIX OOJITOB, SKCIUTyaTUPYEMbIX IIPU PacueTHOM 3UMHEH TemrepaType
Hapy’>KHOTO BO3Ayxa A0 MHUHYC 65°C BKIIOUMTENTHHO, JODKHA HA3HAYAThCS B COOTBETCTBUM C

yKa3zaHUsMH Tab1. 2.

Tabnura 2

PacuerHas 3uMHA Temmeparypa
Hapy»KHOro Bo3ayxa, °C

Ot —40°C u BbIIIE

Ot —40 1o —50°C

Or—51 no —65°C

Mapka cranu

BCt3kn2, BCt3nc2,
Ct20

0912C-6, 10I2C1-6

0912C-8, 1012C1-8

HpI/IMeanI/Ie. Bonter JOIMYCKACTCA HU3rOTOBJIATH U3 JPYTHX MApOK CTaHeﬁ, MEXaHNYCCKHUE
CBOMCTBa KOTOPBIX HC HHUXKC CBOMCTB CTayei MapoK, YKa3aHHBIX B Tabm. 2.

3.3. bouThl A KPEIJIEHHs] CTPOUTENBHBIX KOHCTPYKIMI MPU TEMIIEpaType Hapy>KHOTO BO31lyXa
ot MuHyc 40° C u BbIIIe JJOJKHBI U3TOTOBIATHCA U3 yriepoaucTol cranu Mapku BCt3kn2 ('OCT
380), a mus kpersieHus obopyaoBaHust — u3 yriepoauctoit craau mapku BCt3nc2 (I'OCT 380)
WM U3 KoHcTpyKuuonHo ctamu Mapku C120 (I'OCT 1050).

Jliia 6onToB nuamerpoM 56 MM U Oosiee JOMYCKaeTcsl MPUMEHATh MPH TeX K€ TeMIepaTypHBIX
YCIOBUSIX HU3KOJIErMpOBaHHYO cTanb Mapok 0912C-2 n 10I2C1-2 (I'OCT 19281).

3.4. lna KperuieHus COCyJOB M allaparoB, NMpeAHA3HAUYEHHBIX A O0paOOTKH U XpaHEHUS
B3pBIBOONIACHBIX MIPOAYKTOB, & TAKXKe JUIsl KPEIUICHHs! alapaToB KOJOHHOTO THIA IIPU PacyeTHOH
3UMHEN TeMIlepaType HapyKHOTO Bo3ayxa a0 MUHYC 30°C BKJIIOYHUTENBHO, CIEIYET MPUMEHSThH
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ctanb Mapku BCt3mc3 (BMecto cranmu mapku BCt3mc2); mpu TemrepaType Hapy>KHOTO BO3IyXa OT
muHyc 31 10 40°C — crans mapku C120 o 'OCT 1050.

3.5. Ilpu pacueTHOM

3UMHEW TeMIeparype

Hapy>KHOTO

BO3JyXa [0 MUHYC

65°C

HHU3KoJiernpoBaHHble Mapku ctayiet 0912C-8 u 10I'2C1-8 nomKkHBI UMETh YJApHYIO BSI3KOCTh HE
amxe 30 Jix/cm? (3 kre-M/cM?) TIpH TeMriepatype ucibiTanus Munyc 60°C.
3.6. KoHcTpykTHBHBIE OOJTHI BO BCEX CiIy4asX [OMYCKAeTCS H3TOTOBJATH M3 CTAd MapKu
BCr13xn2 no 'OCT 380.
3.7. PacueTHble CONPOTUBIICHUS MeTaslia 0OJITOB PaCTSKEHHIO Ry, ClielyeT mpuHUMATh 10 TaoJl.

3.
Ta6auma 3
PacueTHoe conpoTHBIIEHHE METa/LIa PACTHKEHHIO Rey, MIIa
Huametp Oonra, BCt3nc2, 0912C 10I'2C1
MM BCt3kn2,
C120
10— 30 145 185 190
36 —56 145 180 180
64 —80 145 175 170
90 — 100 145 170 170
110— 140 145 170 165

3.8. Bce 60nThI AOMKHBI OBITH 3aTSHYTHI Ha BEJIMYUHY MPEABAPUTENBHON 3aTskku F, koTopas
JUISl CTaTUYECKMX HArpy30K IOJDKHA NpUHUMAaThes paBHou: F = 0,75 P, mna auHamuyeckux
Harpy3ok F = 1,1P, rne P — pacuernas Harpy3ka, fqeiicTByromast Ha OOJIT.

JUis CTpOMTENbHBIX KOHCTPYKIMI (CTaJbHBIX KOJIOHH 3JaHUM U T.II.) 3aTsDKKy OOJITOB
JIOMYCKAETCsl OCYILIECTBIATh CTAaHAAPTHBIMU PYYHBIMH HHCTPYMEHTAMU C MPEIEIbHBIM yCHUIHEM
(mo ynopa) Ha 60T.

3.9. Ilnomaap momnepeyHoro ceyeHus OosTOB (IO pe3ble) AOKHA OMpeAessTbCS U3 YCIOBUS
MIPOYHOCTH 0 popMmyiie

Asa = Ko P/ Rea (1)

rae Ko = 1,35 — ans AMHaMUYeCKUX Harpy3okK; K, = 1,05 — 11g cTaTH4eckux Harpy3ok.

Jis  CheMHBIX OONTOB C aHKEPHBIMH IUIMTAMH, YCTaHABIMBAaEMBIX CBOOOJHO B TpyoOe,
KO3 (UILIUEHT K, TSI TMHAMUYECKUX HArpy30K MPUHUMAaETCs paBHbIM 1,15.

3.10. [Ipu neicTBUM NMHAMUYECKUX HArpy30K ceueHue O0JTOB, BRIYMCICHHOE TI0 (hopmyne (1),
clielyeT MPOBEPUTH Ha BEHIHOCIUBOCTH 1O (hopMyIie

Asazl,BZﬂK()P/aRga (2)

riae y — KO0d(pGUIMEHT HArpy3Ku, MPUHUMAEeMbId MO Tabi. 4, 3aBUCAIINNA OT KOHCTPYKIIUU
oonta; u — KOI(P(GUIMEHT, YIUTHIBAIOMINK MacIITaOHbIN (aKkTop, MPUHUMAEMbIA 10 Tabi. S5, B
3aBHCHMOCTH OT JuameTpa 001Ta; @ — KOIPPUIMESHT, YIUTHIBAIOIINA YUCIIO IUKIOB HATPYKECHHS,
MIPUHUMAEMBIil 110 Tab. 6.

Tabnuua 4
Koncrpykumm C otrubom C aHKepHOU IIINTOMN [Ipsimbre Konnueckue
6011TOB (pacnopHsie)
Hnamerp 601TOB 12 —48 I'myxux 12— |[CbeMHBIX 56 — 12 —48 6—48
(o pe3nbe) d, MM 140 125
1 2 3 4 5 6
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DCKU3BI 1 : M 'lJE —I "ilfj
S N I
I'my6una 3anenku H npunsita u3 ycnosus Re, = 145 Klla
MakcumasbHast 25d 15d 30d 10d 10 d (8d)*
rryOnHa 3aaenku H
MuHUMATTEHOS 6d 8d 10d 5d 8d
paccTosHue MEKITY
0CsSIMH OOJITOB
MuHUMaTBHOS 4d 6d 6d 5d 8d
paccTosHAE OT OCH
0ONTOB 70 TpaHU
(dbyHIamMeHTa
Koaddumnuent 0,4 0,4 0,25 0,6 0,55
HArpy3KH ¥
Koadrmment 1,9 (1,3)** 1,9 (1,3) 1,5 2,5 (2) 2,3(1,8)
CTaOUITBHOCTH
3ATSDKKH K
* B ckoOkax faHa rimyOnHa 3aefKu AJ1si 00JITOB JHaMeTpoM MeHee 16 M.
* B ckoOkax JaHbl 3HAYCHUS KO3(PPUIIMEHTA K CTATHUECKUX HArpy30K.
Tabnuua 5
Juametp 10-12 16 20-24 | 30-36 | 42-48 | 56-72 | 80-90 100-125 140
OonTa, MM
U 0,9 1 1,1 1,3 1,6 1,8 2 2,2 2,5
Tabmuma 6
Uucno nuKIoB 0,05.-10° 0,2-10° 0,8-108 2-10° 5.10° u Gonee
Harpy>KeHus
a 3,15 2,25 1,57 1,25 4

3.11. IIpu pacuere KperuIeHni CTPOUTENBHBIX KOHCTPYKIHUI YCUIINE TIPEABAPUTEIBLHON 3aTSKKU
U IJIOLIAJb C€YEHUs! OOITOB CielyeT ONpPEAesaTh KaK A CTaTHYECKUX Harpy30K, €CIH B IIPOEKTE
HET CIIELMATIBHBIX YKa3aHUM.
3.12. Ilpu rpymnmoBoil ycTaHOBKe OOJITOB Ji KperuleHus oOopynoBaHHs (puc.7) BeIMYMHA
pacueTHOl Harpy3ku P, mpuxopnsimascs Ha OJUH OONT, JOJKHA ONpEAeNsAThCA JUIs Hambosee

Harpy»eHHoro 6oiTa 1o gopmyiie

P= —N‘n+Myl‘Zyi2,

©)

rne N — pacueTrHass HopMasibHas cuia; M — pacyeTHbIM M3rubaromuii MOMEHT; N — oo1ee
KOJINYECTBO OOJITOB; Y1 — pacCcTOSHHE OT OCH IOBOpoTa A0 Hauboisiee yaajleHHOro Oonra B
PacTSHYTO# 30HE CTHIKA; i — PACCTOSIHUE OT OCH TIOBOPOTA JI0 I-r0 OOJITa, IPU 3TOM YUHTHIBAIOTCSI
KaK pacTsAHYTbIE, TaK U C)KaThble OOJITHI.
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Puc. 7. PacdeTHas cxema onpenesieHrs YCUINI TPU TPYIIIIOBOM YCTAaHOBKE OOJITOB ISl KPETUICHHS
TEXHOJIOTUIECKOTO 000pYyT0BaHHUS

Och mOBOpOTa, JOIMYCKAETCS MPHUHUMATh MPOXOMISIICH dYepe3 IEHTP TSKECTH ONOPHON
MMOBEPXHOCTH 000PYTOBaHUS.

3.43. JlnA CKBO3HBIX CTaJbHBIX KOJIOHH, MMEIOIIUX pa3jeibHbie 0a3bl, BEIUYHUHY PACUCTHOM
PaCTATMBAIOIICH HArPy3KH, IPUXOISAIICHCS HA OJUH OOJT, CICIYET ONPEIelsaTh o hopmyie

P=(M-Neg)/nh, (4)

rne M u N — usrubaronmii MOMEHT | IPOAOJIbHAS CHJIa B CKBO3HOW KOJIOHHE Ha YPOBHE Bepxa
bynmamenta; h — paccrosHHE MEXIy OCSIMH BETBEH KOJOHHBI, N — KOJUYECTBO OOITOB
KpETUICHHSI BETBU KOJIOHHBI; 6 — PACCTOSIHHE OT IIEHTPA TSHKECTH CEYCHUsI KOJIOHHBI IO OCH CHKaTON
BETBH.

3.14. lna Ga3 craibHBIX KOJIOHH CIUIOIIHOTO THHa (pHUC. §) BEJIMYUHY PacueTHOM HarpyskKw,
NPUXOJAIIEHCS Ha OJJUH PACTAHYTHIA 00T, ClieAyeT ONnpenenTh no popmyIe

P=(Rsesx-N)/n (5)

raie N — npojonbHas cuiia B KOJIOHHE; R, — pacdeTHoe conpoTHBiIeHHE OeTOHA (PyHIaMEeHTa
OCEBOMY C)KaTHIO, IPUHUMAETCS] B 3aBUCHMOCTH OT Kjacca O0eToHa mo Tabi. 7; N — KOJIUYECTBO
PacCTSIHYTHIX OONTOB, PACIONIOKEHHBIX C OJHON CTOPOHBI 0a3bl KOJNOHHBI; 8s — IIUPHUHA OMOPHOU
IUTUTHI 0a3bl KOJIOHHBI; X — BBICOTA CXKAaTOW 30HBI OETOHA IMOJI ONOPHOM MIIMTONW 0a3bl KOJIOHHBI,
omnpeaensiercs mo popmyie

x:la—\/lj—2N(eo+c)/R66s, (6)
rie la — paccrosHme OT paBHOAEHCTBYIOIIEH yCWIMH B pacTAHYTBIX OonaTax 0
HPOTHBOINOJIOXKHONW TpaHu MHUTH; C — pacCTOSHWE OT OCH KOJIOHHBI 10 ocu 0onTa; eop —

OKCHCHTPUCUTCT NPUIIOKCHHUA HAI'PY3KHU.

MpoMbILWNEHHbIN anbMUHN3M, BbICOTHbIe paboTbl  http://www.moemstekla.ru 8 (903) 715-6540



http://www.moemstekla.ru/

Puc. 8. Pacuetnas cxema ycunauii B OMOPHOM CEUECHHH JIJISl CTATBHBIX KOJIOHH CIUIOIIHOTO THUTIA

Tabauna 7
Knacc 6etona B10 B12,5 B15 B20 B25 B30
Rs, MIla 5,8 7,3 8,7 11,5 14,5 17
BpicoTa cxatoii 30HbI X OTPAaHHYHUBACTCS yYCIOBUEM
x< &y, (7)
rie
0,85—-0,008R,
R = 1 R a 0,85—0,008R, ®)
400 L1

B ¢opmyne (8) Rs u Rs B MITa.

B tex cinyuasx xorma x > &r la, cneqyer noBeicuTh Ki1acc 6eToHa (pyHIaMeHTa 00 YBEIUYUTh
OTOPHYIO IUIUTY, JTUOO0 MPEAYCMOTPETh KOCBEHHOE apPMUPOBAHUE.

3.15. BemuuuHy ycwius TpeABapUTENbHONM 3aTSDKKM  OONTOB — U BOCIPHATHA
TOPU30HTANBHBIX  (CABUTAIOIIMX) YCWIMM B IJIOCKOCTH CONpPSDKEHUS 00OpYyIOBaHHS C
(byHIAaMEHTOM JJsl CABHTOYCTOMYMBBIX COEIMHEHMH (HE [OITyCKAloIMX CMEILICHUs OMOPHOH
KOHCTPYKIIMM Ha BEJIMYMHY 3a30pa MEXIy CTep)KHeM OoJjTa M CTEHKaMHM OTBEPCTHs B CTaKaHE)
ClIeTyeT OmpeAesTh o Gopmyre
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F1=x (Q - Nf) / nf 9)

rae Q —pacueTHas ciBUraromas cuia, I1eUcTByomias B onopHoi miockoctu; N — HOopMasibHas
cuna; f — xodpduuueHT TpeHus, npuHUMaeMblii paBHbIM 0,25; N — KOIMYECTBO OOJTOB; K —
KOd(hpUIMEeHT CTaOMIIBHOCTH 3aTSDKKU, IPUHUMACMBIN 110 Ta0JI. 4.

3.16. Ilpu coBMeCTHOM JEHCTBUM BEPTUKAIBHBIX W TOPU3OHTAIBHBIX (CIBHUTAIOIIMX) CHII
BEJIMUMHY YCHIIHS 3aTsKKH Fo crienyer onpenensats o Gopmysie

Fo=F+Fi/«k (20)
[Tnomaas NOIepeyHoro ceueHus 00ITa o pe3b0e B 3TOM cllydae onpezessercs no Gpopmyiie
Asa = (K Ko P + F]_) / K Rga (11)

rae K —KOod(QQUIHUEHT CTAOUIBLHOCTH 3aTSKKH, IPUHUMAEMBIH 1o Tabi. 4.
3.17. B cABHUrofomycCKarmOIMX COSAMHEHHUSX CIBHUTaromas cuia Q BOCHpHHHMMAETCS 3a CUeT
COIIPOTHBIICHUS CTEPIKHS OOJITa Cpe3y M omnpeaessercs no hopmyie

Q _<O,6 Asa Rga n (12)

[Ipu coBMECTHOM JIEWCTBUM OCEBBIX P M capuraromux Q yCHIMA WX JOIMyCTHMBIC BEIIMYMHBI
MOTYT OBITh OIPEENICHBI 10 hopMyIaM:

P <0,6 Asa Rea I: (13)

Q<04 4sa Rea ; (14)

rIe N — KOJINYECTBO OOJITOB.
Benuuuna ycunus npeaBapuTeabHON 3aTsHKKH 00aTOB F2 B 3TOM ciydae M0/DKHA Ha3HAYaThCS
o gpopmyne

F2 = KAsa Rga / 2 (15)

3.18. Cpapuraromyio cuity Q, IeHCTBYIONIyI0 B IUIOCKOCTH HW3THOAIOIIEr0 MOMEHTA, IS
CKBO3HBIX CTaJbHBIX KOJOHH, MMEIOIIUX pa3/elibHble 0a3bl MOJ BETBH KOJIOHHBI, JIOMYCKaeTCs
BOCIIPUHUMATD CUJION TPEHUS MOJ CKATOM BETBbIO KOJIOHHBI U ONPEIEIATh U3 YCIOBHS

Q<f[M+N(h-¢)]/h, (16)

rjie 0003HaYEHUS TE K€, YTO B popmyiie (4).

CaBuraroniyto Cuily CTaJlbHBIX KOJOHH CIUIONIIHOTO THIA, a TaKXKe JI CKBO3HBIX KOJIOHH MpHU
JEHCTBUM CABUTAIONIEH CUJIbl MEPHEHAMKYJSPHO IUIOCKOCTH HM3rMOArolero MOMeHTa (CBSI3€BbIE
KOJIOHHBI) JIOMYCKAaeTCs BOCIPUHUMATH CHIJIOH TPEHUS OT JNEHCTBHUS MPOJOIBHOM CHIIBI U CHIIBI
3aTsHKKU OOJITOB U OMPEIEIISTh 10 OpMyIIe

Q S f (n Asa Rga / 4 +N), (17)

rie N — MUHUManbHas MPOJONbHAS CHJIA, COOTBETCTBYIOIIAs HArpy3kaM, OT KOTOPBIX
OTIPEETISETCS CIBUTAIONIAS CHUJIA; # — KOJMYECTBO OOJITOB /ISl KPETUICHHUS C)KATOM BETBU KOJIOHHBI
WM KOJIMYECTBO CXKATHIX OOJITOB, PACIIONONKEHHBIX C OJHOM CTOPOHBI 0a3bl KOJOHH (/71 KOJOHH
crtomHoro tumna); f — xoadduuuent Tpenus, npuHuMaeMslii paBHbIM 0,25; A4sa — IOk
CeYeHUs OTHOro OouITa.

3.19. bontbl HEOOXOAMMO 3aTATHBATh, KaK MPAaBHIO, C KOHTPOJEM BEIHUYHUHBI KPYTSIIETO
MomeHTa M,,, H-M, 3HaU€HHEe KOTOPOTO CIeAyeT ONMpenesTh Mo hopMylie

My =F ¢ (18)

rae F — ycunue mpenBapuTeNnbHON 3aTSXKKUH 00ATOB; ¢ — KOA((UIMEHT, YYUTHIBAIOIINN
reOMETPHUECKUE pa3Mepbl pe3bObl, TPEHUE Ha TOPIIE TalKK U B pe3b0e, MpUHUMAaeMbIii 1o Tabd. 8.

Ta0muma 8
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Hnametp 6onrta, MM EM Hnametp Gonra, MM EM
10 2.10°3 56 1,4-102
12 2.4.10° 64 1,7-102
16 3,2-103 72 1,9-10
20 4,410 80 2,1.10?
24 5,8-10°3 90 2,3-10?
30 7,5-10°3 100 2,5-10?
36 9.10°3 110 2,810
42 1,1.102 125 3,2:10°
48 1,2-10? 140 3,5-10%

3.20. MuHuManeHy0 TIOyOWHY 3amenkd OonToB w3 cranu Mapku BCtT3kn2 B (yHmameHTe
(pasmep H) miis 6etona knacca B12,5 cnenyer npuHHMATh 110 Ta0I. 4.

[Ipu npyrux mMapkax crajieil 00JTOB WM APYyrom Kiacce OetoHa riyOuny 3aaenku H, ciemyer
oTpeaessaTh o hopmyre

H, 2 H ma. m, (19)
rle mi1 — OTHOIIEHHE pPACUYETHOIO COIPOTHUBIEHUS pacTsikeHHio OeroHa kiacca B12,5
pacyeTHOMY CONPOTUBJICHHUIO O€TOHAa NPUHATOrO KJjacca; m2 — OTHOLIEHHE pPacyeTHOro

CONPOTHBIICHUSI PACTSHKCHHIO MeETaula OOJTOB TMPUHATOM MapKd CTalld K PAacUYECTHOMY
CONPOTHUBIICHUIO pacTsKeHUIO ctau Mapku BCT3kn2.

Jis GonrtoB muamerpoM 24 MM W 0ojiee, YCTAaHABIMBACMBIX B CKBRXHHAX TOTOBBIX
¢byHnaMeHnToB, K03hPUIIUEHT m1 clieAyeT MPUHUMATh PABHBIM €IUHUIIE.

3Ha4YeHUs] PACUETHBIX COMPOTUBIICHUNM OETOHA pacTsKEHUI0 Rg B 3aBUCHMMOCTH OT Kiacca
OeToHa aHbl B TadI. 9.

Tabmnwuma 9
Kiacc 6erona B10 B12,5 B15 B20 B25 B30
Rst, MITa 0,61 0,7 0,8 0,95 1,1 1,2

JIJig Tex ke MaTepralioB MUHUMATBHYIO TITYOHHY 33JIJIKU JF00EIh-BTYJIKH PACTIOPHOM (CM. pHLC.
6,8) crenyer mpuHuMath H = 6 d , ¢ yyeroM BETHYUH CIIEAYIONMX PACUYCTHBIX MMapPaMETPOB:
kodpduuuenta Harpy3ku y = 0,4; koapduumenta crabuiabHOCTH 3aTskku k = 1,3 (mpu
JTMHAMUYECKHUX BO3JIEHCTBHAX Kk = 1,9); pacCTOSHUS MKy OocsIMu arodeneir — He menee 5 d, ot
Kpast pyHmaamenTa 10 ocu arobens — 6 d.

3.21. 'myOuHa 3a7eJIKi pacOpHBIX 1100€sel, yCTaHaBIMBAaEMBIX B MATKHE MaTepuabl (KUpIHY,
KepaM3UTOOETOH), JO/KHA ObITh yBenudeHa Ha 2 O MO CpaBHEHHIO C TIIyOHMHON 3ajeiKu
AQHAJIOTUYHBIX Jr00ENel, yCTaHaBIUBAaeMbIX B KOHCTPYKIIMHU U3 OeToHa kiacca B12,5.

3.22. JIns KOHCTPYKTHUBHBIX OOJNTOB C OTruOamu TIIyOMHY 3aJelIKM B OETOH JOMycKaeTcs
npuHUMaTh paBHOM 15 d, mist GonroB ¢ ankepHbiMu TwmTamu — 10 d, a gis Gonros,
YCTaHABJIMBAEMBIX B CKBOKUHBI, — 5 d.

3.23. HaumeHbIMe JOMYyCTHMbBIE PACCTOSIHHSI MEXKIY OCSMHU OOJNTOB M OT OCH KpaHUX OOJITOB
10 TpaHelt pyH1aMeHTa puBeeHbI B Ta0. 4.

Paccrostaust Mexay OontamMu, a Takke OT OCH OONTOB 10 TpaHd (yHAaMEHTa JIOMYyCKaeTcs
yMeHbIIaTh Ha 2 d TIpH COOTBETCTBYIOIIEM yYBEIUUCHUH TITyOUHBI 3a1e)IKK Ha 5 d.

PaccrostHust ot ocu OonTta m0 rpaHu (yHAAMEHTa MOMYCKAeTCs YMEHBIIUTH €Ile Ha OJWH
IUaMeTp MpU HAIWYUH CIEeHATbHOTO apMHUPOBAHUS BEPTUKAIBHOW T'paHU (yHIaMEHTa B MeCTe
YCTaHOBKH OoJiTa.

Bo Bcex ciydasix paccTossHME OT OcH 60iTa 10 TpaHu (yHJAaMEHTa He JOJKHO OBITh MEHbIIe
100 mm misa 6onToB AuameTpoM 10 30 MM BKIHOUUTENBHO, 150 MM a1 GONTOB AaMETpOM 10 48
MM 1 200 MM 71t 601TOB qrameTpom Ooree 48 M.
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3.24. Tlpu ycTaHOBKE CHAapeHHBIX OOJTOB, HaMpHUMEp ISl 3aKPEIJICHUS HECYIIMX CTaJTbHBIX
KOJIOHH 3/1aHHUil M COOpY)XEHHUH, [OJDKHA MpeaycMaTpuBaTbcs OOLIas aHKepHas IUIUTa C
paccTosiHueM MEXIy OTBEPCTHSIMH, PaBHBIM MPOEKTHOMY pa3Mepy MEXIy OCSIMH OOJTOB, WIH
CIIElyeT YCTaHABIUBATh OJMHOYHbIE OO0NTHl ¢ "pazOexkoi" mo rinybune. I'myOuny 3amenku
CIapeHHbIX OOJITOB MPH PACCTOSIHUU MeX1y ux ocsimu 8 d u Gojee cienyer Ha3HavaTh 15 d, mpu
paccrossuuu Menee 8 d — pasnoii 20 d.

PaccrosiHue OT Kpast IUIMTHI 10 OCH 00JITa CieAyeT Ha3HayaTh HEe MeHee 2 O, pu 3TOM IUIOIIAlb
aHKepHOH ILTMTHI 10IKHA OBITH He MeHee 32 d2.

3.25. PacyeTHbIC IUIONIAIA TOMEPEYHBIX CEYCHH OONTOB (MO pe3bOe) B 3aBUCUMOCTH OT HX
JaraMeTpa IpuBeaeHsl B Tab. 10.

Tabnuna 10
Huamerp pe3pObl PacueTnas miomans Juamertp pe3nObl PacueTtnas miomans
6oroB d MOTIEPEYHOT0 CEYCHUS OOJITOB 6ouros d MOTIEPEYHOTO CEYCHHS OOJITOB
110 pe3bde Asa, CM? 110 pe3bOe Asa, CM>
M 10 0,571 M 56 20,29
M 12 0,842 M 64 26,75
M 16 1,57 M 72x6 34,58
M 20 2,45 M 80x6 43,44
M 24 3,52 M 90x6 55,91
M 30 5,60 M 100x6 69,95
M 36 8,26 M 110x6 85,56
M 42 11,2 M 125x6 111,91
M 48 19,72 M 140x6 141,81

3.26. JmameTpsl KOHCTPYKTHBHBIX OOJITOB JIOJDKHBI OBITh YKa3aHbl B 3aJlaHUU  Ha
npoektupoBanue ¢yHaaMeHToB. [Ipu OTCYTCTBUU yKa3aHHMH JuamMeTpbl KOHCTPYKTUBHBIX OOITOB
Ha3HAYaIOTCS B COOTBETCTBUU C JUAMETPOM OTBEPCTHH B OTIOPHBIX YACTAX 000PYIOBAHUS.

[Tpumeps! pacdera 601TOB JaHbl B ipudl. 2 Hactosiero [TocoOus.

4. O0pa3oBaHue CKBAKMH B 0€TOHE U KeJie300eToOHe

4.1. OOpa3oBaHue CKBaXHH B OETOHE M >KEJIe300€TOHE MPOU3BOIUTCS MEXaHU3HPOBAHHBIM
MHCTPYMEHTOM, TEXHMUYECKHE XAPAaKTEPUCTHKU KOTOPOrO MPHUBENET B MNPWI. 3 HACTOSIIETO
ITocoOus.

4.2. O0Opa3oBaHUe CKBRXHUH B OETOHE U )K€JI€300€TOHE CIelyeT MPOU3BOANUTH MO pa3MeTKe JINOo
yepe3 OTBepCcTUs MOj (yHJIaMEHTHbIe OONTHl B CTAaHWHAX MPEABAPUTEIBHO BBIBEPEHHOIO
000pyI0BaHUS.

4.3. Pa3MeTka MeCT YCTaHOBKM OOJITOB MPOM3BOAUTCS: a) OOLIENPUHATHIMH METOJaMU
reoie3n4eckoil pa3OMBKH, MPU 3TOM PEKOMEHAYETCS OCH OO0OpYJIOBaHUS M OCH OTBEpCTUH
HameyaTb KEPHOM IO MacisgHOM Kpacke; ©0) mo mabjgoHy (CHATOrO C aHKep-TUlaHa) ¢
HCIIOJIb30BAaHUEM €ro Kak KOHAYKTOpPa; B) IMyTEM IPEIBAapUTEIbHOM YCTAHOBKU OOOpYIOBaHUS C
HaKEepPHHUBAaHUEM MECT PacIOIoKEeHHs OOJITOB Yepe3 OTBEPCTas B CTAHUHE.

4.4. PazmeTka OTBEpCTUH JOJDKHA IPOM3BOAUTHCS B CTPOTOM COOTBETCTBUM C pa3MepaMu Ha
yepTexax.

[TorpentHocTh pa3MeTKH OTBEPCTHM TOJ OOJTHI JOKHA OBITH HEe Oonee 50% BenMUUHBI
JIOMyCKaeMBIX OTKJIOHEHHUH PAacHoNIOKEHUI ocell PyHIaMEHTHBIX OOJITOB.

ToyHOCTh pa3MeTKH ocell OTBEPCTHIl JOKHA ObITh HE HMIKE BEJIMYMHBI, OMpEeesseMoit

CJIC,Z[YIOH.ICﬁ 3aBUCUMOCTBIO:
2 2
,/5x+5y =(D-d)/4, (20)
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rie & U O, — BEIUYHMHBI OTKJIOHEHHWH OT HOMHHAIBHBIX pPa3MepOB, KOOPAUHUPYIOUIUX
MOJIOKCHHME OCH OTBepcTHit; D — nuamerp orBepcTus moj OONT B cTaHHHE 00OpymoBaHus; d —
auaMeTp GyHIaMEHTHOTo 0oJTa.

4.5. Texnonoruss o0pa3oBaHUsl CKBaXHH JOJDKHA OTBeYaThb TPEOOBAaHUSAM JIEHCTBYIOIIMX
TEXHUYECKHUX YCIOBHUH Ha MPOU3BOJCTBO pabOT U MpaBUIaM TEXHUKU 0€30MacHOCTH.

4.6. Jlnsa oOpa3zoBaHMsI CKBaXWH auameTrpoMm Oosee 60 MM mHeBMorepdopaTopamu OypeHue
PEKOMEHYETCSl IPOU3BOAUTh B JBa drana. CHavyasa NpOCBEPIMBAETCS CKBA)XKMHA JAMAMETPOM
50—60 MM, a 3aTem — TpeOyemMoro guamerpa.

4.7. BypeHue CKBaXUH B kKele300€TOHE ¢ BEPXHUM apMUPOBAHHEM IIPH HEOOXOJUMOCTH MOXKET
MIPOU3BOJUTECS C MPOPE3KOM apMaTyphl, IOMaBIIEH B CEYEHHE CKBAXKHUHBI, IPH I[OMOIIU
KHMCJIOPOJIHO-ALIETUIIEHOBBIX PE3AKOB WIIH AIEKTPOILYTOBBIM CIIOCOOOM.

4.8. Jlnsa cBepieHUs CKBAXHH IOJ KOHWUYECKHME OOJThl W mrobenu (cM puc. 5, 6) cuemyer
MPUMEHSTh DJIEKTPO- U MHeBMomnepopaTopsl WM CBEPIWIbHBIC MAaIIWHBI, OCHAICHHBIC
aJIMa3HBIMU KOJIBIIEBBIMU CBEPIIAMHU.

4.9. Ilpu cBepiaeHUM aiaMa3HbBIMM KOPOHKAMM M KOPOHKaMH, OCHAIEHHBIMH TBEPABIMU
CIUIaBaMHU, HEOOXOAMMa TMo/1aya BOJBI JJIsl OXJIKIACHHS B 30HY pe3aHusi. Pacxon BOJbl 3aBUCUT OT
auaMeTpa npoOypuBaeMoW CKBaXHHBL. [Ipu nuamerpe CKBaKMHBI 10 25 MM pacxoa BOIBI
cocrasiseT 1,5 n/muH, a mpu quamerpe 6onee 25 MM — 10 2,5 11/MUH.

4.10. InameTp CKBaXHHBI ISl TIPSIMBIX OOJNTOB HAa CHUHTETUYECKHX KieAX (PMOKCUIHOM HIIU
CHJIOKCaHOBOM) JIOJDKEH OBITh Ha 8-12 MM Ooiblie tuameTpa 0omTa.

4.11. JIluaMeTp CKBaKUH JAJISl IPSMBIX OOJITOB, 3aKPEILISIEMBIX C TTIOMOIIIBIO IIEMEHTHO-TIECYaHOU
cMecH criocoO0oM BUOPO3aueKaHKH, ONpPENESeTCsl pa3MepaMu YIUIOTHUTEIbHOTO YCTPOKCTBa (CM.
puiIL. 5).

4.12. JlnameTp CKBaXXUH Al KOHMYECKHX OOJTOB, 3aKPEIISIEMBIX C IOMOIIBIO Pa3KUMHOU
LAHTH, U JIOIyCTUMBbIE OTKJIOHEHUS Pa3MEepOB CKBAKUH MPUHUMAIOTCS 10 Tabm. 11.

Tabnuna 11
Junametp 6osta, MM 12 16 20 24 30 36 42 48
JlnameTp CKBaXXHHBI, MM 16 22 28 32 40 50 60 68
JlonmycTUMBIE OTKJIIOHEHHS, MM +1 +1,5 43

4.13. JlmameTp CKBaXHH [Isi KOHHYECKUX OOJTOB, 3aKpEIUISIEeMbIX [EMEHTHO-TIECYaHbIM
pacTBOPOM METOJ0M BHUOPONOTPYKEHUS, ONpPEAEsIeTCs TuaMeTpoM KOPOHOK Digpy ISl cBepiaeHus
CKB)KUH M MIPUHUMAETCS B COOTBETCTBUU C Tabd. 12.

Tabnuna 12
Junametp 6osta, MM 12 16 20 24 30 36 42 48
Huametp KOPOHKH Dwop| 30 30 40 43 52 60 70 80
(MaMeTp CKBaXXHHBI), MM

4.14. Pa3MCpBI KOJIOAUICB IJId NU30THYTBIX 00JITOB AOJIKHBI IPUHUMATBCA B COOTBETCTBUU C TalII.

13.
Tabauma 13
JCKU3 KOJIoAla HnameTtp Pa3mepsl KoJ10111a, MM
00JITOB, MM B L

o 12 300

11 16 100 400

1 F - 20 500

1 F 24 150 600

=] 30 750

36 200 900
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1200

- 42 1050
L——['jl:[ 48 250

PaccrostHre OT TpaHu KOJIOAIA 10 HAPYKHOW rpaHu PyHIAMEHTA TOJDKHO OBITH He MeHee 50 MM
st 6ontoB muamerpoM ot 12 1o 24 mm u 100 MM — amist 6ontoB quamerpom ot 30 10 48 Mm.

JlomyckaeTcsi M3rOTOBJIIEHHE KPYIJIbIX KOJIOJLEB IIyTEM HX BBICBEPJIMBAHUS B TOTOBBIX
(dbyHIaMeHTax alMa3HbIMM WHCTPYMEHTaMH. JluameTp KOJIOJAa JOJDKEH MPHUHUMATHCS PaBHBIM
pasmepy B.

4.15. JlnameTp CKBaXMHBI MOJ TI00ETH OMpEAessieTCs pa3MepaMu CBEPIIMIBHOTO (PEXYIIEro)
WHCTPYMEHTA, KOTOPbIA NPUHUMAETCS MO HApyKHOMY AUAMETPY KOHCTPYKTHBHBIX 3JIEMEHTOB
Oounra.

5. YcranoBka 00JITOB

5.1. bonThel M30THYTBIE U C aHKEPHBIMU INIUTaMu (cM. puc. 1), a Takke aHKepHas apmarypa
CbEMHBIX OONTOB (CM. pHUC. 2) JOJDKHBI yCTaHABIMBATHCS B (PyHAaMEHT 10 OCTOHMPOBAHHUS Ha
CHELUAIBHBIX KOHJIYKTOpPaX, CTPOro (MKCHPYIOIUX M 00ECHEUMBAIOIIUX MPOEKTHOE MOJI0KEHUE
OO0JITOB M aHKEPHOI apMaTypsl Ipy OETOHUPOBAaHUH (DyHIAMEHTA.

B 5Tux cinyyasx peKoOMEHIyeTcs IPUMEHSTh ChEeMHbIE KOHAYKTOPbl U OOBEAMHATH OONTHI B
ONOKHM, a TakXKe HKCIOJIb30BaTh IUIA30BO-0JIOYHBIE METOABl YCTAaHOBKH OOJITOB W JIpyrue
MEpONPUATHS, HallpaBJIEHHbIE HA CHIDKEHHE Pacxo/ia MeTajlla U MOBBIIIEHHE TOYHOCTH YCTAaHOBKH.

5.2. Ilpu pacmoiOXEHWH H3OTHYTBHIX OONTOB y Kpas (yHIaMEeHTa OTOTHYTBHIA KOHel Ooisra
HEOOXOIMMO OPHEHTHUPOBATh B CTOPOHY MAacCHBa, a TPU PACIOJIOKEHHH B yIJIax — IO HUX
OuccekTpuce.

HwxHue koHIbI 00TOB, PacONOKEHHBIE B MECTaX MyCcTOT (PyHIaMeHTOB (IIpOEMOB, TOHHEJEH
U Jp.), JOMYCKAETCs BBITOJIHATh U30THYTHIMU (puUC. 9), IpH 3TOM yroJ u3ruda 601TOB K BEpTHKAIN
JIOJDKCH COCTABIIATh He Oosiee 45°, a AMHA MPSMOT0 yyacTKa y Havalia 3ajejku | npuHuMaercs He
menee 0,5 H.

Puc. 9. Bunsl rHYTBIX OOJITOB M yCTaHOBKA WX B (DyHJIaMEHTaX

5.3. Tlpu ycTaHOBKE COCTaBHBIX OOJATOB (CM. puc. 1, 1, €) HWXKHSA MINMUIbKa COBMECTHO C
My(}TOil M aHKepHOH WIMTON ycTaHaBIMBaeTcs 10 OeTOHMpoBaHUS (YHIAMEHTa, a BEPXHAA
LIMWJIbKa BBEPTHIBaeTCA B My(QTy M IPUXBATHIBAETCS CBApPKOM IOCIIE YCTaHOBKU 00OpPYAOBAaHUSA,
KOTOPO€ MOHTHPYETCSI METO/IOM MIOBOPOTA WJIN MOJBUKKH.

5.4. YcraHoBka OOJTOB Ha OHIOKCHIHOM KJ€€ MOXKET IPOM3BOIAUTHCS TIPH TEeMIEpaType
Hapy»XHoro Bo3ayxa ot MuHyc 20°C u BbllE, Ha cuiIoKkcaHoBOM kiiee oT 10°C u Bbiwe.
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TonmuHy KJI€eBOro cjios clieyeT NIPUHUMATh OT 4 10 6 MM.

PaBHOMEPHOCTH TOJNIIMHBI KJIEEBOTO CJIOS TOJKHA 00eCTeYHBATHCS YCTAHOBKON (DUKCHPYIOIIHX
KOJIEI] M3 XOJIOAHOTSHYTOM apMaTypHOW TMPOBOJIOKHA. HuKHEe KONbII0 yCTaHaBIMBAaeTCA B
CKB)XHHY JI0 3QJIMBKH KJI€sI, BEpXHEE — I1OCJIC YCTAHOBKH 00JITa.

CocTaBisomKe SMOKCUAHOTO Kiesd (3a HCKIIOYCHUEM II€CKa) SBIAIOTCS TOKCHYHBIMU
BelleCTBAaMH, W Tpu paboTe C HUMH HEOOXOAMMO COOMIOIaTh TpeOOBaHMS TIO TEXHHUKE
0€30IacCHOCTH M TIPOM3BOJICTBEHHOM CAHWTApUU TMpPU PabOTe€ ¢ SIOKCHIHBIMH CMOJIAMH,
MpEeAbSIBIsIEMbIE OPTaHAMH I'OCYIaPCTBEHHOI'O0 CAHUTAPHOTO HAA30pA.

TexHomornueckasi cxeMa yCTaHOBKH OOJITOB Ha CHHTETUYECKOM KJiee MpuBe/ieHa Ha puc. 10.
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Puc. 10. Texnonornyeckas cxema yCTaHOBKU OOJITOB Ha KJIEIO
1 — xopoHka OypoBasi; 2 — mrTanra 0yposasi; 3 — no3atop; 4 — kieit; 5 — 6oat; 6 —
obopyoBaHue

CocTaB U TEXHOJIOTHS PUTOTOBIIEHUSI CUHTETUYECKOTO Kiles (3MOKCHUIHOTO U CHIIOKCAaHOBOTO),
a TaKKe PEKOMEHIAIUU 110 YCTAaHOBKE OONTOB JIaHBI B MPHIL. 4.

5.5. BubOpo3auekanka mpsiMbIX OOJITOB KECTKOW IIEMEHTHO-TIECYaHOW CMECHIO OCYIIECTBIISIETCS B
KOJBIICBOM 3a30p MEXIy OONTOM U TMOBEPXHOCTHIO CKBRXHHBI C IOMOIIBIO CIEIUATBHOTO
YILIOTHUTEIIBHOT' O yCTpOﬁCTBa. KpI/ITepI/IeM KauCCTBCHHOI'0O  YINIOTHCHHUA CMCECHU  CIIYKUT
CaMOIIPOU3BOJILHBIN TOIBEM BHOPOYIUIOTHUTENS W3 CKBOKHUHBI HA TOBEPXHOCTH. YCTAaHOBKY
001TOB crocoOOM BHOpO3adeKaHKH MPH TEMIEpaType HapyXKHOro Bo3ayxa Hike muHyc 20°C
MIPOM3BOJIUTH HE CIEYET.

TexHomornueckas cxemMa yCTaHOBKH OOJITOB clTOCOOOM BUOpO3aueKkaHKH MpUBeAeHa Ha puc. 11.
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Puc. 11. Texnonoruyeckast cxeMa yCTAaHOBKH OOJITOB CIIOCOOOM BHOpO3aueKaHKU

1 — xoponka OypoBasi; 2 — mrtanra 0ypoasi; 3 — 001T; 4 — BUOpaATOpP; S — yAITUHUTEIb; 6 —
BOPOHKA; 7 — YIUIOTHUTENb; 8§ — IIEMEHTHO-TIeCUaHasi CMech; 9 — o0opyaoBaHue

CocTaB U TEXHOJIOTHS IIPUT'OTOBJICHUA HGMCHTHO-HCC‘I&HO?I CMCCH, a TAKKC PCKOMCHAAIUU I10
YCTaHOBKEC 00JITOB JaHbl B ITPUJIL. 5.

5.6. PacriopHbie OOJITHI C pa3KMMHOM [AHTON 3aKPETUISIFOTCS B CKBKWHAX C TTIOMOIIBIO ChEMHBIX

MHBEHTAPHBIX MOHT&XXHBIX TPYOOK, KOTOpbIe ciyXkaT aias pacrnopa madr (puc. 12). Ilocne
3aKperuieHus 00JTa B CKBaXXKHHE TPyOKa CHUMAEeTCsl.

NNRRAN

WA,

Puc. 12. YcranoBka pacmopHoro 607Ta ¢ pa3’kMMHOM IIAHTOM C ITOMOIIBI0 CheMHON WHBEHTAPHOM
MOHTaXHOH TPyOKH

1 — xoHuyveckas MIuIbKa; 2 — pa3KUMHas 1aHTa; 3 — MHBEHTapHAasi MOHTa)KHas TpyOKa; 4 —
maiba; 5 — raiika
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BriTsbkka Oosita pH ero 3aKperuieHuH He JJOJDKHA TpeBbimaTh 1,5 d, roe d — auamerp Gonra.

5.7. Ilpn Hanuuuu NPOU3BOJCTBEHHOW arpecCUBHOM cpelbl (MacissHOM, KUCIOTHOW M J1p.), a
TaKke IPH 3aKpeIUICHHH OOOpYAOBaHMS C JUHAMHYECKHMH BO3JCHCTBUSMHM CKBAXHHBI JUISA
KOHMYECKUX OOJNTOB C pa3KUMHOM IIAHTOM CJeIyeT 3aJUTh IIEMEHTHBIM pacTBOPOM TIOCIHE
NpEeABAPUTEIILHOM 3aTSHKKH OOJITOB.

5.8. YcraHOBKa W 3aKperuieHue KOHUYECKHX OoNTOB (CM. puc. 5, 0, B) LIEMEHTHO-TIECYaHOU
CMECBhIO OCYIIECTBIISIFOTCS IIyTEM BHOPOINOTPYKEHHS OOJNTOB B CKBAXHHBI, 3allOJHCHHBIC
pacTBopoM Ha 2/3 uX IIyOHUHBI.

Bubponorpykenne 00nTOB, KakK TpaBHJIO, OCYLIECTBISCTCS TEMH K€ WHCTPYMEHTaMH,
KOTOPBIMH CBEPJISITCSl CKBKMHBI C TNPUMEHEHHUEM, B Cllydyae HEOOXOJMMOCTH, NEepPEeXOIHBIX
YCTPOMCTB (32)KMMOB), WJIM C TIOMOINBIO JPYTHX CBEPIMJIBHBIX HMHCTPYMEHTOB, CO3MAIOIINX
MOCTYTATEIbHO-BPAIATeIbHOE ABIKEHHE.

Jlnst obGecrieueHns MPOSKTHOTO MOJI0XKEHHUs OOJITOB 10 CXBaTBHIBAHMS PacTBOpa B BEPXHEH 4aCTH
CKBa)XMHBI YCTAHABJIMBAIOTCS (PUKCATOPHI U3 MIPOBOJIOYHBIX KOJIEL, KIIMHBEB H JP.

Texnomorndeckas cxema YCTAaHOBKH 00JITOB CIIOCOOOM BI/I6pOHOl"py>KeHI/IH IIpUBCACHA Ha pPHUC.
13.

;:?./.‘I

?3‘{-

4

P2

AN ¢

R o
ot A
;" e “'{:’A,/I‘,
G TV

z: S
s 1 4
- s
50 i 5
R ; R
7A5 7
Lerid e u it Al

Puc. 13. TexHonoruueckas cxema yCTaHOBKH O0JITOB ClIOCOOOM BHOPOMOTPY KEHUS
1 — xoponka OypoBasi; 2 — mtanra OypoBasi; 3 — HeMEHTHO-TIecuaHasi cMech; 4 — 60T; 5 —
MEePEXOIHUK; 6 — BHOpOTOTpyKaTeib; 7 — 000pyA0BaHUE

CocTraB ¥ TEXHOJIOTHS IPUTOTOBJIEHHUS [IEMEHTHO-IIECYAHOTO PAacTBOPA, a TAK)KE PEKOMEHAluN
110 YyCTaHOBKE OOJITOB JaHBI B IPUIL. 6.

5.9. YcraHoBKa U 3aKperieHHe W30THYTHIX O0JITOB B KOJIOALBI OCYILIECTBISIETCS OETOHOM Kilacca
B15 Ha Menko3epHHUCTOM 3allOJIHUTEIE.
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5.10. YcraHoBKa pacmopHBIX AHO0ETb-BTYJIOK OCYIIECTBISCTCS MOCPEACTBOM OCAKUBAHUS UX B
MIPOCBEPJICHHBIE CKBRXKWHBI M MOCIENYIOIMEH 3a0MBKM METAIIMYECKUX Pa3KUMHBIX HPOOOK ¢
MTOMOMUIBIO CHEIHATBHBIX OTPABOK.

TexHosornueckas cxemMa yCTaHOBKH PacloOpHbIX J100€Nb-BTYJIOK IIPUBEACHA Ha puc. 14.

o /: - e
ﬁx:’x":’:ﬁ-}."_

%
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Puc. 14. Texnomornueckas cxema yCTaHOBKH JIF00€Ib-BTYJIKA PACIIOPHON

1 — xoponka OypoBasi; 2 — mtanra OypoBasi; 3 — pacropHas BTyJIKa; 4 — pa3KkUMHas pooka; 5
— OmpaBKa; 6 — KpenexxHblil 60IT; 7 — 000pyAOBaHHE

5.11. OtkioHeHuss oceil 3a0ETOHUPOBAHHBIX OONTOB, AaHKEPHOM apMmaTypsl U OOJTOB,
yCTaHABIMBAaEMbIX Ha TOTOBBIX ()yHIaMEHTaX, OT MPOEKTHOTO TOJI0KEHUS HE JIOJDKHBI MPEBHIIIATh
12 MM B nmade 1 £10 MM 1o BEICOTE.

5.12. OTkJIOHEHHUS OT MPOEKTHOTO TIOJOXKEHHS OCEH KOJOMIEB JUIsl M30THYTHIX OOJITOB HE
JOJKHBI MPEBBIATh =10 MM.
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5.13. MakcumMarnbHas BeTUYMHA JOMYCTUMOTO CMEIICHHS BEPXHETO KOHITA 00JITa MpU M3ruode He
nomxaa npesbimate 2 d. [lpu sTom nedopmanmu m3rumba 06oiTa IOMYCTHMBI TOJBKO BHE €r0O
pe3pOOBOM YacTH.

6. BoiBepka 000py10BaHMsl M KOHCTPYKIMH
Cnoco0bl onupanusi 000pya1oBaHus Ha GPyHAAMEHT

6.1. YcranoBka 000pyoBaHus Ha GYHIAMEHT OCYIICCTBIISIETCS CIICAYIONIMM CIIOCOOOM:

a) C BBIBEPKOW M 3aKpPEIUICHHEM Ha TOCTOSHHBIX OMOPHBIX JJIEMEHTaX M TMOCIEAYIOMIEeH
MOJTUBKOM OETOHHOM cMeChIo 3a30pa "obopynoBanue - pynaameHt" (puc. 15, 0);

0) ¢ BBIBEpKOl Ha BpPEMECHHBIX OIOPHBIX JJIEMEHTAaX, IOJJIMBKOW 3a3opa "oOopymoBaHue -
dbyHIaMeHT" ¥ C OMHMpaHUEM IPHU 3aKPEIJICHUH Ha MAcCHB 3aTBEPJCBIIETO MaTepuana MOTHBKU
(6ecroakIaI0uHbIN MOHTAX, pHC. 15, a).

[
Puc. 15. OnopHbIe 371eMEHTHI JJ BEIBEPKU M YCTAHOBKH 000PYI0OBaHUS
a— BpEMEHHBIE; 0 — MOCTOSIHHBIE; | — OTIKUMHBIE PETYIUPOBOYHBIC BUHTHIL;, 2 —
YCTAaHOBOYHBIE TAWKHU € TapeJIbYaThIMU MPYKUHAMHU; 3 — WHBEHTAPHBIE TOMKPATHI; 4 —
o0JIerYeHHbIE METATHYECKUE TTOAKIATKH; 5 — MaKeThl METAJUIMYECKUX TOAKIATI0K; 6 — KITMHBS,
7 — omopHbIE OanIMaKu; 8§ — KECTKHUE OTIOPHI
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[Tpu mepBom crmocobe omupaHus 000pyIOBAaHUS Ieperadya MOHTXKHBIX M OKCIUTyaTallMOHHBIX
Harpy3ok Ha (yHJAMEHT OCYILECTBIISICTCS Yepe3 MOCTOSHHBIC OMOPHBIC AJIEMEHTHI, a IMOJJIHBKA
MMEET BCIIOMOTATEIbHOE, 3alIUTHOE WIM KOHCTPYKTHBHOE Ha3HAUYCHHE.

IIpy HEOOXOAMMOCTH PETYJIMPOBKH TIIOJIOKEHUS OOOpYZOBaHUS B TNPOLECCe SKCIUTyaTaluu
MOJ/UTMBKA MOXKET HE MPOU3BOJUTHCS, YTO JOJDKHO NPEIyCMaTpUBATHCS HMHCTPYKIMEH IIpH
MOHTaXe.

6.2. Ilpu ycraHoBke 00OpYyIOBaHUS C HMCHOJH30BAHMEM B KadyeCTBE ITOCTOSHHBIX OIIOPHBIX
JJIEMEHTOB TAKETOB IUIOCKUX METAJUIMYECKUX TOJKIAI0K, OMNOPHBIX OalmiMakoB M T.IL
COOTHOIIEHHE CYMMAapHOH IJIOIMIAAN KOHTAKTa OMop A C MOBEPXHOCTHIO (pyHIaMEHTa U CyMMapHOU
IUIOLIA U TTOTIEPEYHOrO CEUEHUs 00ITOB Asa JOJKHO OBITH HE MeHee 15.

6.3. IIpu onupanum oOopymoBaHHS HAa OCTOHHYIO TOJJIHMBKY SKCIUTyaTallMOHHBIC HArpy3KH OT
000pyI0BaHUS TepeNaloTcs Ha (PyHIAMEHThI HETIOCPEACTBEHHO Yepe3 MOJIUBKY .

6.4. KoHCTpYKIHS CTHIKOB YKa3bIBA€TCSI B MOHTQ)KHBIX YEPTEkKax MM B MHCTPYKLUH HA MOHTaX
000pyI0BaHUHI.

[Tpu oTCyTCTBUM CHEUMATBHBIX YKa3aHUH B MHCTPYKLUSIX 3aBOAA-U3TOTOBHUTENS 000PYIOBaHUS
WA B TpoeKTe (yHTAMEHTa KOHCTPYKIHUS CThIKA W THII OIOPHBIX 3JEMEHTOB HA3HAYAIOTCA
MOHTa)KHOH OpraHU3alueH.

BoiBepka o0opyaoBanus

6.5. BoiBepky 00opynoBaHHs (YCTAaHOBKY B IPOEKTHOE IOJIOKEHHE OTHOCHUTENIBHO 33aJaHHBIX
Oocell M OTMETOK) OCYIIECTBJISIOT MO3TAalHO C JIOCTH)KEHUEM 33JaHHBIX IOKa3aTesleld TOYHOCTU B
IUIaHe, a 3aTeM I10 BBICOTE U TOPU30HTAILHOCTH (BEPTUKAIBHOCTH).

OTKJIOHEHHUS YCTAaHOBJIEHHOIO OOOpYAOBaHHS OT HOMHUHAJIBHOIO IIOJIOKEHUS HE JIOJKHBI
IIPEBBILIATH JOMYCKOB, YKA3aHHBIX B 3aBOJCKON TEXHUYECKOM JOKYMEHTAlMU U B MHCTPYKLHUAX Ha
MOHTaK OTJEJIbHBIX BUJIOB 000PY/10BaHMUSI.

6.6. BoiBepky 000pyI0BaHHS IO BBICOTE MPOM3BOAAT OTHOCHUTENIBHO pabouux pemnepoB MO0
OTHOCHUTEJIbHO paHee YCTaHOBJIEHHOIO O0OpYIOBaHHSA, C KOTOPHIM BBIBEpsSEMOE O00OpY/IOBaHUE
CBSI3aHO KNHEMAaTHU4ECKH U TEXHOJIOTUYECKH.

6.7. BriBepky 000pya0BaHUs B IUIaHE (C 3apaHee YCTAHOBJICHHBIMU 0OJITAMU) MPOU3BOIAT B JBA
JTama: CHayajJa COBMEUIAIOT OTBEPCTHsl B ONOPHBIX 4YacTAX O00OpyAoBaHHs cC OoaTamu
(npenBapuTenbHas BbIBEPKA), 3aT€M MPOU3BOAST BBEJIEHUE OOOpPYJOBaHHS B IPOEKTHOE
MOJIOKEHHE OTHOCUTENILHO oOcedl (YHAAMEHTOB WM OTHOCHUTEIBHO paHee BbIBEPEHHOI'O
o0opyioBaHus (OKOHYATEIbHAs BBIBEPKA).

6.8. KoHTponb monoxeHuss o0OpYJOBaHUS MPU BBIBEPKE NMPOU3BOIAT KaK OOIIEHNPUHATHIMU
KOHTPOJIbHO-U3MEPUTEIbHBIMA HHCTPYMEHTAMH, TaK U ONTHUKO-TE€0/I€3UUECKUM CIIOCOOOM, a TaKxKe
C TOMOUIbIO CIEHUAIBHBIX LEHTPOBOYHBIX U JAPYTHMX HpUCHOCOOTIeHUH, 00ecneunBaroIX
KOHTPOJIb NEPIEHAUKYIISIPHOCTH, MapaJljIeIbHOCTH U COOCHOCTH.

6.9. BriBepky 000pys0OBaHHMS HPOM3BOJAT Ha BPEMEHHBIX (BBIBEPOUHBIX) WMJIM MOCTOSHHBIX
(HecyIIMX) ONOPHBIX dJIEMEHTAaX.

B kadecTBe BpeMEHHBIX (BBHIBEPOUHBIX) OMOPHBIX 3JEMEHTOB IPU BBIBEPKE 000OpYyIOBaHUS 10
€ro TMOJJMBKM OETOHHOM CMEChI0 HCHOJB3YIOT: OTKUMHBIE PEryJIUpPOBOYHBIE BHUHTHI;
YCTAaHOBOYHBIE TalKM C TapenpyaTbIMM IIaii0aMH; HMHBEHTapHbBIE JOMKpPAThI; OOJETrdeHHBIE
METAJTTNYECKHE MOAKIAIKU U Jp.

IIpu BbIBepke B KauecTBE IMOCTOSHHBIX (HECYIIHMX) OMOPHBIX 3JEMEHTOB, PabOTAaIOIIUX U B
MepHOJ] HKCIUTyaTallui 000pYA0BaHUS, UCTIONb3YIOT: MAKEThl INIOCKUX METAITNYECKUX MOKIAI0K;
METaJUINYEeCKHE KIMHbS;, OTIOPHbIE OallIMaKy; )KeCTKHE OMOpPbI (OETOHHbIE MOTYIIKH).

6.10. BpiOop BpeMEHHBIX (BBIBEPOUHBIX) OMOPHBIX 3JIEMEHTOB U COOTBETCTBEHHO TEXHOJOTUU
BBIBEPKM IPOM3BOAMTCS MOHTQXHOW OpraHu3alMedl B 3aBUCUMOCTH OT Beca OTIEJIBbHBIX
MOHTAKHBIX OJIOKOB O0OpYJIOBaHMs, YCTaHaBIMBAaeMbIX Ha (YHIAMEHT, a TaKXe HCXOAs U3
SKOHOMMYECKHUX MOKa3aTesei.
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KonnyecTBo ONOPHBIX 2IEMEHTOB, a TAKXKE YUCIIO U PACIIONIOKEHHE 3aTATMBAEMBIX IIPU BbIBEPKE
O0NTOB BBHIOMpAIOTCS W3 YCIOBHM OOeCHeYeHHs] HaJEKHOTO 3aKPEIJICHHS BBIBEPEHHOT'O
000pyI0BaHUS HA MEPUOJL €0 MOITUBKH.

6.11. CyMMapHyIo MIOMAas OMUPAHUS HPOMOHUHBI (BHIBEPOUHBIX) OMOPHBIX SIEMEHTOB A, M?
Ha (yHJaMEHT ONpEeAEISAIOT U3 BEIPAXKEHUS

A<6n Asa + G15107, (21)

rae N — 4ucino (hyHIAaMEHTHBIX OOJITOB, 3aTSATUBAEMBIX IPH BbIBEpKE 00OPYIOBaHUS; Asa —
pacyeTHas IIOMAb MONEPEYHOro cedeHus (yHIaMEeHTHBIX 00nToB, M% G — BeC BBIBEPAEMOIO
obopynoBanusi, kH.

Cymmapnast rpy3onoabeMHocTb W, kH, BpeMeHHBIX (BBIBEPOYHBIX) OHOPHBIX 3JIEMEHTOB
OIPEIeNAEeTCSI COOTHOILICHUEM

W2>13G +n A on, (22)

rZie 0p — HaNpsHKEHHE NpeABapUTEIbHON 3aTsDKKU (DyHIaMEeHTHBIX 00nToB, Kl]a.

6.12. BpemeHHbIE OINOpPHBIE 3JEMEHTHI CIEAYeT pacroJiaraTb UCXOJs U3 yI00CTBAa BBIBEPKHU
0o0OpyJOBaHUSI C Yy4YeTOM MCKJIIOYEHHMsS BO3MOXHOW jaedopMalM KOPIYCHBIX JeTajiel
000pyI0BaHUS OT COOCTBEHHOT'O BECa U YCHIIMN TIPEABAPUTEIHHOM 3aTSDKKU TaeK OOJITOB.

6.13. IlocTrosiHHBIE (HECyllre) OMOPHbIE IEMEHTHI CIelyeT pa3MeIlaTh Ha BO3MOXKHO OJIU3KOM
paccrosaun OT OontoB. llpm 3TOM OMOpPHBIE AJIEMEHTHI MOTYT pAacHojiaraThCsi KaK C OJHOU
CTOPOHBI, TaK U C IBYX CTOPOH 0o0JTa.

6.14. 3akperuienre 000py1I0BaHUS B BHIBEPEHHOM TMOJIOKEHHUH JOJKHO OCYIIECTBUTHCS MyTEM
3aTSKKH raek 0OJITOB B COOTBETCTBUU C PEKOMEHIALMAMHU pa3a. 8 Hactosiero [Tocobus.

6.15. OmnopHasi MOBEpPXHOCTb OOOpPYIOBaHUS B BBIBEPEHHOM IIOJIOXKEHUM JOJDKHA IJIOTHO
MpUJIETaTh K ONOPHBIM 3JI€MEHTaM, OT)KUMHBIE PETyJIUPOBOYHBIE BUHTHI — K ONOPHBIM IIACTHHAM,
a TIOCTOSIHHBIC OIOPHBIE AJIEMEHTHI — K TOBEPXHOCTH (yHIameHTta. ILIOTHOCTH mpuiieranus
COMPSITaeMbIX METAJUIMYECKHUX YaCTeH CIIEAyeT MPOBEPSITH NIynoM ToImuHOH 0,1 M.

6.16. TexHonorusi BBIBEPKH OOOPYIOBaHHMS C TOMOIIBIO PEryJIMPOBOYHBIX BHHTOB,
WHBEHTAPHBIX JOMKPATOB, YCTAHOBOUYHBIX TaeK, a TaKKe Ha >KECTKUX OCTOHHBIX MOIYyIIKaX H
METAJUINYECKUX MOAKIIAKAX JaHa B MPHIL. 7.

IoamBka 060pya10BaHUA

6.17. IlognuBka 00OpYIOBaHUS JOJDKHA OCYHIECTBIATHCS OETOHHON CMEChIO, IEMEHTHO-
MECYaHBIMHU WJIM CIEIIHATBHBIMHA PACTBOPAMH TIOCIIE TIPEABAPUTEIBHON (U1 KOHCTPYKITUI CTHIKOB
Ha BPEMEHHBIX OINOpax) WJIM MOCJIe OKOHYATEJBbHOM (AJ11 KOHCTPYKIMM CTBIKOB Ha MOCTOSHHBIX
OTIOpax) 3aTsHKKU TaeK OOJTOB.

6.18. TonmuHa ci0s MOATUBKU MO 000pya0BaHHEM Jomyckaercs B mpenenax 50-80 mwm. Ilpu
HJIMYMK HA OMOPHOW MOBEPXHOCTH 000pyIOBaHUS pedep HKECTKOCTH 3a30p MPUHUMAETCS OT HU3a
pebep (puc.16).

Puc.16. Cxema mogmuBku 1moj; 000py10BaHUE
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1 — dynnameHT; 2 — MOANMBKA; 3 — OMOPHAs 9acTh 000pyA0BaHus; 4 — pedpo KECTKOCTU
ONOPHOM YacTH

6.19. TlognmBka B TU1aHE TOHKHA BBICTYIIATh 3@ OMIOPHYIO MTOBEPXHOCTh 000PY/I0BaHUS HE MEHEE
gem Ha 100 mm. IIpu 3TOM ee BbIcOTa JAOJKHA OBITH OOJBIIE BHICOTHI OCHOBHOTO CJOS TOJIMBKU
noJ obopymoBaHueM He MeHee 4eM Ha 30 MM W He OoJjiee TOJIIMHBI OMOPHOTO (IaHIa
000pyI0BaHUHI.

6.20. [ToBepXHOCTh MOJJIMBKH, MPUMBIKAIOIIAs K OOOPYJOBAaHHUIO, JODKHA WMETh YKIOH B
CTOPOHY OT 00OPY/JOBaHUS H JIOJKHA OBITH 3aIIMIICHA MACIOCTOUKUM MOKPBITHEM.

6.21. Kiacc OaroHa wim pacTBOpa IO TPOYHOCTH TPU OINUPAHUU OOOPYIOBaHUS
HETOCPEJICTBEHHO Ha TMOMJIUBKY JOJDKEH NPUHUMATHCS HA OJHY CTYNEHb BBIIIE Kiacca OeToHa
dbyHIameHTa.

6.22. TloBepxHOCTh (YHIAMEHTOB TEpe] MOMIUBKOW CIEAyeT OYUCTUTh OT TOCTOPOHHHX
NPEeIMETOB, Macell W TbUIM. HermocpeacTBeHHO mepesa IMOJJIMBKOW MOBEPXHOCTh (yHIAMEHTa
YBJIQKHSIOT, HE JIOMyCKas MPU 3TOM CKOTUICHUS BOJIBI B YIUIyOJICHUSX U IPHSIMKAX.

6.23. IIpou3BOIUTH MOJTUBKY TI0J] 00OPYJOBAHUEM TIPU TEMIIEPAType OKPYIKAIOIIETO BO3JIyXa
Hmxke 5°C 6e3 mojorpeBa yKJIaJbIBaeMOW CMeCH (IJIEKTPOMOJOTPEB, MpOIMapuBaHHEe U T.N.) HE
paspernraercsi.

6.24. BeTOHHYIO CMECh HJIM PACTBOP IOJAIOT Yepe3 OTBEPCTHUSI B ONMOPHOW YacTH WIM C OJHOMN
CTOPOHBI TOJIUBAEMOTO OOOPYAOBAaHUS 10 T€X IOp, MOKa C MPOTHBOIOJIOKHOW CTOPOHBI CMECh
WIA pacTBOp HE JOCTUTHYT YpOBHS, Ha 30 MM TPEBBINIAIOIIETO BHICOTY YPOBHS OIOPHOU
MMOBEPXHOCTU 000PYTOBAHHUS.

[lomauy cmecu WM pacTBOpa clieAyeT MPOU3BOJIUTH O€3 MepephiBOB. YPOBEHb CMECH HIIU
pacTBopa co CTOPOHBI MMOa4YH JOJDKEH NPEBHIIATh YPOBEHB MOIJIMBAEMON TIOBEPXHOCTH HE MEHEE
yeMm Ha 100 mm.

Jnst moaiuBKU 000pYTOBaHUSI MOXKHO HCIIOJIB30BaTh MHEBMOHarHetarenu Oerona tuma C-862
wiu 6etoHoHacock! Tuna Ch-68.

6.25. Tlogauy GeTOHHOM cMecH WM pacTBOpa PEKOMEHAYETCSl OCYLIECTBIATh BUOPUPOBAHUEM C
MPUMEHEHHEM JIOTKa-HaKomuTens. BuOpaTop mpu 3TOM HE JOMHKEH KacaThCs OMOPHBIX dYacTel
obopynoBanus. [lpu mmpuHe moanuBaemoro mnpocTtpancTtBa Oonee 1200 MM ycTaHOBKa JIOTKa-
HakonuTens ob0s3arensHa (puc. 17).

Puc. 17. [lognmuBka 060py10BaHUsI C IIOMOIIBIO JJOTKA-HAKOTTATES

1 — onany0Oka; 2 — omopHas 4acTh 000pyI0BaHUS; 3 — JOTOK-HAKOMHUTENb; 4 — BHOpaTop; 5 —
MOJJIMBOYHAs CMeCh; 6 — (yHIaMEeHT

JlyivHa 0TKa A0KHA OBITH paBHA JUIMHE MOJJIMBAEMOI0 IPOCTPAHCTBA.

OnwupanHue J0TKa Ha OJUIMBaeMOe 000PyA0BaHHUE HE JIOITYCKACTCH.

YpoBeHb OETOHHOW CMecH NpH MOJJIMBKE C JOTKOM JIOJDKEH HaxXOIUTHhCS BbIIIE OMOPHON
MOBEPXHOCTU 000PY0BaHUS NMPUOIM3UTEIHHO Ha 300 MM M MOAIEPKHUBATHCS TOCTOSHHBIM.

Jlisa npousBojacTBa paboOT MO MOAJUBKE PEKOMEHAYETCSl MCHOJIb30BaTh BUOPATOPHI C TMOKUM
Baniom, Hanpumep UB-34, IB-47, UB-56, IB-60, UB-65, UB-67 u np.

6.26. TloBepXHOCTh MOJJMBKH B TE€UEHUE TPEX CYTOK IOCIJIE 3aBEpIICHHS pabOT HE0OXOAUMO
CUCTEMATUYECKH YBIIAXKHSITh, IOCBINNATh OMMUIKAMU WM YKPBIBATH MEIIKOBUHOM.
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6.27. Ilpu npuMeHeHnr OETOHHOHN TOJIJIMBKHU pa3Mep KPYIMHOTO 3aIllOJHUTENS TOJDKEH ObITh HE
6omee 20 mm.

6.28. Tloxbop cocTaBa GETOHA MPOU3BOIUTCS B COOTBETCTBUHU C JIEHCTBYIOIMMHA HOPMATUBHBIMU
nokymeHntamu. Ocajika KOHyca OSTOHHOW CMecH JOJbKHa ObITh HE MeHee 6 cM. [l ynydiieHus
CBOMCTB O€TOHA MOJUIMBBI (YMEHBIIECHUS YCAIKHU, YBEIUYECHUS MOJBHKHOCTH) PEKOMEHAYETCsS
BBoAUTH 100aBky CJIb B kommuectBo 0,2 - 0,3% wmaccel nementa. [Ipu Benennu CJIb pacxon
[IEMEHTa U BOJbl OPUEHTUPOBOYHO CHUXkaeTcs Ha 8-10% mpu coxpaHEHUU pacuyeTHOro 3HAYCHUS
BOJIOIIEMEHTHOT'O OTHOIICHHSI. B KauecTBe MOTMBKY MOKET OBITh HCIIOJIB30BaH MMECKOOECTOH.

6.29. Jlns 3amuThl MOMAJMBKH OT KOPPO3MHM B arpecCUBHBIX Cpefax CleAyeT MPUMEHSTh
MOKPBITUSL B COOTBETCTBHH ¢ TpeboBanusmu riassl CHull 2.03.11.

Cnoco0bl ONMpaHus CTAJTbHBIX KOJOHH

6.30. OnupaHue CTaJbHBIX KOJIOHH KapKacoB INPOMBIIUIEHHBIX 3JaHUM € pa3aeauTesIbHBIMU
BETBSIMHU (PEIIETYATOr0 THIIA) OCYIIECTBISICTCS Ha 3apaHee BHIBEPCHHBIC CTAJIbHBIC OIOPHBIC
IUTATHI, KOTOPBIE YCTAaHABIMBAIOTCS MO KKy BETBh Ha OETOHHYIO TIOUTUBKY (puc. 18).

[
e e

Puc. 18. ConpsixeHnie cTalbHBIX KOJOHH PEIIETYaTOTo THIA ¢ (GyH/IaMEHTOM

KonnyectBo M pacrnosoxeHrne 00JTOB Ha3HAYaeTCs B 3aBUCHMOCTH OT PACUETHBIX HArpy3oK U
KOHCTpYKUMHU (yHAaMeHTOB. CXeMbl paciojoKeHus: O0JITOB MPUBEAEHBI Ha puc. 19.

AHKEPHAN /
- NNMTA
c c

Puc.19. Cxema pacrnonoxeHust 00JITOB JJIst KPEIUICHUS CTaJIbHBIX KOJIOHH PELIeTYaToro TUIIA.
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6.31. Onupanue CTaldbHBIX KOJIOHH CIUIOIIHOTO THMA KAapKacoOB IMPOMBINUICHHBIX 3JaHUA Ha
MPUBAPEHHYI0 K KOJOHHE |
YCTaHABIMBAEMYyl0 Ha (yHIAMEHTHbIE OOJTHl C BBIBEPOYHBIMU TallkaMd C MOCJIEIyIOIINM

(GyHIAMEHT OCYILIECTBISETC dYepe3

3aMOHOJIMYMBAHUEM OMIOPHOTO y3ia (puc. 20).

1
1

CTAJIbHYIO IIJIACTUHY,

g4

MONMERTY

GG

|

BLIBEPOMHAR
FaREL

r LR TA LSS

Puc. 20. Cxema YCTAaHOBKHU CTAJIbHBIX KOJIOHH CIINIOIIHOI'O THUIIA KAPpKAaCOB MPOMBIIIIICHHBIX 3JIaHUH

7. 3arsa:KKa 00JITOB

7.1. Tlpu 3akperieHuu 00OPYIOBaHUS TaKH OOJNTOB MOJKHBI OBITH 3aTSHYTHl HAa BEITUYHHY
YKaBaHHOﬁ B TCEXHHUYCCKUX YCIIOBUAX HA MOHTAX
obopymoBanus. [lpu OTCYTCTBUU yKa3aHHOW BETUYMHBI KPYTAIIETO MOMEHTA MPU OKOHYATEILHON
3aTspKKe 00JITa OHA HE JTOJDKHA MPEBBINIATh YKa3aHHOU B Tabi. 14.

YCWJIUSI TIPEABAPUTEIIBHON  3aTSKKH,

Tabnuua 14
Jlnamerp pe3pObl 00aTOB 0, MM 10 12 16 20 24 30 36 42 48
Jlomyckaembiii  MaKkCUMAIBHBIH 45 | o4 | 60 | 100 | 250 | 550 | 950 | 1500 | 2300
KPYTSIIUI MOMEHT M TIPH 3aTSKKE

MpoMbILWNEHHbIN anbMUHN3M, BbICOTHbIe paboTbl  http://www.moemstekla.ru 8 (903) 715-6540



http://www.moemstekla.ru/

KOHCTPYKTHUBHBIX 001TOB, H-M | | | | | | | | |

7.2. Ans 3aTSHKKA QYHAAMEHTHBIX OOJITOB CIIEAYET MPUMEHATh PYYHOU WM MEXaHU3UPOBAHHBIN
MHCTPYMEHT, a TaK)Ke CIelHalbHbIe IPUCIIOCOOIEHNS, YKa3aHHble B IpuJl. § HacTosAuero [locobus.
Bun uHCTpyMEHTa 10JIKEH OBITh yKa3aH B IPOEKTE MPOU3BOCTBA PAdOT.

7.3. PacueTHbie 00OJTBI TMaMETPOM CBBIIIE 64 MM, Kak MpPaBWIO, CICAYET 3aTATHBATh ITyTEM
IIPEIBAPUTENIHOMN BBITSDKKHU CIIELHUAIbHBIMU THAPABIMYECKMMHU KIII0OYaMH ¢ KOHTPOJIEM YCHIINSA IO
MaHOMETPY WM YIJINHEHUIO.

7.4. 3aTspkka OONTOB JIOJDKHA IMPOM3BOAUTHCS PAaBHOMEPHO. [l KOHCTPYKTHUBHBIX OOJTOB
3aTsHKKa TIPOU3BOJIUTCS B JiBa ""00Xoda", UIsl pacueTHBIX — HE MEHee 4eM B TpH "o0xoaa". bonTsr
CIIEYET 3aTATHBATDH B IIAXMAaTHOM HOPSIKE CHMMETPHYHO OTHOCUTEIIBHO OCEel 000pYyI0BaHUSI.

7.5. 3arsxkka OonroB npu  OECHOJKIAJOYHOM  croco0e  MOHTaxka 00OpyIOBaHUS
(npenBapuTenbHas W OKOHYATEJIbHAs) BBIIOJHSAETCS B JABa ATana. OKOHYATENbHYIO 3aTSKKY
clIeyeT IPOU3BOJUTH MOCIE JOCTHKEHUS IIPOYHOCTH MaTepuaia nouinBku He MeHee 70%.

7.6. I1pu pabore 000py0BaHUS CO 3HAUUTEIBHBIMUA JUHAMUYECKUMHU Harpy3KaMu raiku 00ITOB
B HEOOXOJIMMBIX CIIy4asX JOJIKHBI IPETOXPAHATHCS OT CAMOOTBUHUMBAHUS ITyTEM UX CTOINOPEHHUS.

CronopeHue OCYIIECTBISETCS C IMOMOIIBIO: a) KOHTpraek; 0) mpyxuHHblx mail0 (mo 'OCT
6402); B) maiid cronopusix ¢ gankamu (mo 'OCT 13463).

Heo06xomuMocTh yCTaHOBKM KOHTPraeK, MPYXKUHHBIX MIAW0 M IIail0 CTOMOPEHHUsS 3aBHCUT OT
TUIIA U XapakTepa paboTbl 000pyA0BaHMs U AOJKHA OBITh YKa3aHa B IPOEKTE 00OPYJOBAHUS.

7.7. llocne 3aBepiieHNs UK YCKOHATIAI0YHBIX paboT U onpoOoBaHUsS 000PYOBAaHUS TaiiKu
00JITOB cielyeT NOATSHYTh JO PACYETHOW BEIMYMHBI YCHIIUS 3aTSKKU.

7.8. KoHTposb ycunus 3aTsKKH MOKET OCYIIECTBIISITHCS IO BEJIMUMHE KPYTSIIEr0o MOMEHTA, 110
NEepEeMEILEHUI0 WM YJ/UIMHEHUI0 00JiTa, Iy MOBOPOTAa FalKM MM 110 BEJIUYMHE JaBJICHUS C
TUIPOCUCTEME CIIELUATIbHBIX THPOKIIOYEH.

7.9. BenuunHa KpYTAIIEr0O MOMEHTA, NPUIOKEHHOTO K TraiiKe KOHCTPYKTHMBHOIO 00JTa,
Ha3HAyaeTcss B COOTBETCTBMM C TUIIOM U XapaKTepoMm oOOpyAOBaHHUs, HO HE 0Oojiee BEJIUYUHBI,
NPUBEJCHHOM B Tab. 14.

7.10. PacueTHble OOJITHI 3aTATMBAIOTCS HAa BEIMUMHY KpyTALIEro MoMeHTa Myp, H-M, KoTOpBIi
onpenensiercs mo gpopmyie (13).

7.11. Ycunue 3aTsSHKKM CbEMHBIX OOJITOB, YCTaHAaBIMBAaeMbIX B (DYHJIAMEHT C HM30JUpYOIIEi
TpyOO#t (cM. puc. 2), MOXKET KOHTPOJIMPOBATHCSA MO BEIMUYMHE YAJUHEHUs LINUIbKU O. BemumuumHa
YAJIMHEHUS IUNWIbKY 00Ta onpesensercs no popmyse

O=F(H+1)/E Asa, (23)

rne H — rinyOuna 3amenku Oonra, M; | — BeIicoTa BhIcTynaromieil Hax GpyHIAMEHTOM YacTH
6071Ta 10 cepeMHbI 3aTAHYTOM Taiiku, M; E = 2-108 — Mosys1s ynpyrocTu Matepuana 6omta, kIla.

7.12. KOHTpOJIb OKOHYATENbHOW BETMYMHBI YCUJIUS 3aTSDKKH JIOMYCKAeTCs OCYIIECTBIATH 110
yIIy OBOPOTA FalKH.

Jlnst 60NTOB, yCTaHABIMBAeMbIX B (pyHAaMEHTHI 10 OETOHMPOBAaHUS (M30THYThIE U C aHKEpHOU
TJTUTOM ), YTOJI TOBOPOTA TAWKH CIIEAYET OMPEACIATh 1Mo hopmyJie

7y =360°F14d/ EA s, (24)
a JUT1 CheMHBIX 00JITOB — 10 (hopmyIie
7y =360°F(H +2d)/ EA,s, (25)

rjie S— 1Iar pe3bosbl.

7.13. Ilpu ompeneneHUM yATUHEHHS O 00NTa CIEAyeT MOIh30BATHCSI YACOBBIMU MHIUKATOPAMHU,
MPELM3UOHHBIMI HUBEJIMPaMH U IPYTUMHU IpuOopamMu, 00eCceuynBaloOIUMMU 3aMePhl ¢ TOUHOCTHIO
He MeHee 0,02 MM OTHOCHTEIIBHO HEHArpyKEHHON MOBEPXHOCTH (QyH/IaMEHTA.
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Yrom moBopoTa TaMKK CIEIYET OMNPEACNSATh C IMOMOIIBI0 MOPHBIX TOJKIAIOK, I1a0J0OHOB,
TPAHCIIOPTHPOB U JIPYTHX MPUCTOCOOJIEHUH, 00ECIeUnBAOIINX TOYHOCTh M3MEPEHHUI HE MEHeEe

+5°.

7.14. Benuuuny KpyTAIIEro MOMEHTa Myp MOXKHO KOHTPOJIMPOBATH C IMOMOIIBIO MPOAOJIBHBIX U
JTUHAMOMETPUYECKUX KJIF0YEH, YKa3aHHbIX B IPUJI. 8.
7.15. Ilpu npuMeHeHUM penKoyAapHbIX raiikoseproB tuma M33112, MUD3115A, UD3118
KPYTSIIHUNA MOMEHT CJIeyeT KOHTPOJIMPOBATh 110 BPeMEHHU padOThI raiikoBepTa.

KoncTpykuuu u pazmepbl pacnopHbIX A100e1eit

1. Mro0enp-mnuibpKa pacnopHasi, Tun 1

[Ipunoxenue 1

Ta6mmma 1
VYcioBHoe Pa3zmep, Mmm Macca, xr PacueTnas
0003HaYeHHE Harpyska,
d D | L kH
JILIP 2-M8 M8 8,5 35 70 0,025 5(2)
JILIP 2-M10 M10 10,5 45 80 0,049 8(3,3)
JILIP 2-M12 MI12 12,6 50 90 0,08 12 (5)
JILIP 2-M16 M16 16,6 65 120 0,188 22 (9)
JILIP 2-M20 M20 21 80 150 0,356 35 (15)
JIP 2-M24 M24 25 95 175 0,61 50 (20)

Ha3znauenue: 3akperuieHne oOOOpYyNOBaHUS M METAJUIOKOHCTPYKIMM Ha CTPOMUTEIbHBIX

JJIeMeHTax U3 OeToHa U Kupinu4da.

Matepuan: pacnopnas mmnwibka — ctanb mMapku BCrt3, 'OCT 380; pa3xumHas naHra —
ctanp mapku 20, TOCT 1050.
[Ipumeuyanue. PacueTHble Harpy3ku NMPUBEACHBI A dJIEMEHTOB U3 OeToHa kiacca B12,5 u
BhIIIIE, B CKOOKaX — JJIsl SJIEMEHTOB M3 KUpHH4Ya He Hibke M75.

. & r

L

il

Puc. 1 mpui. 1. lrobenp-mmnunbpKka pacrnopHas, THN 1
1 — pacnopHas mmnuibKa; 2 — pa3KMMHas [jaHra

2. ro0enb-1nuibKa pacropHas, TUI 2

Ta6muma 2
VYcnoBHOe Pazmep, Mm Macca, PacueTnas
0003HaUYCHHUE d D Iy I> L KT Harpy3ka, kKH
JUUIIT 1-M8 M8 10 35 50 70 0,028 5)
JAWIT 1-M10 MI10 12 45 65 85 0,052 8
JUIIT 1-M12 M12 15 50 70 100 0,089 12
JAWIT 1-M16 M16 20 65 90 130 0,204 22
JUIIT 1-M20 M20 24 80 110 160 0,392 35
JUIT 1-M24 M24 30 95 130 190 0,672 50

Haznauenue: 3akperuieHHe OOOpYJAOBaHUS MW METALNIOKOHCTPYKITUI

3JIEMEHTAaX U3 OETOHA.

Ha CTPOUTCIBbHBIX
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Marepuan: pacnopsHas wmmnuibka — cranb mMapku BCrt3, I'OCT 380; pazxumHas maHra —

ctanp mapku 20, TOCT 1050.

Puc.2. mpun. 1. Aro6enb-mnuibka pacropHas, THI 2
1 — pacniopHas mmnuibka; 2 — pa3KUMHas LjaHra

&

3. Hro0enp-BTyJIKa pacropHas

Tabnuna 3
VYcnoBHOE Pazmep, Mm Macca, PacueTnas
0003HaYCHHE d, d D L I KT Harpyska, KH
JIBP-M6 M6 8 9,3 30 12 0,007 3
JIBP-M8 M8 10 11,5 35 16 0,014 5
JABP-M10 M10 12 13,8 45 20 0,025 8
JAIBP-M12 M12 15 16,8 55 24 0,048 12
JIBP-M16 M16 20 22 65 32 0,098 22
JIBP-M20 M20 25 27,3 80 40 0,195 35

Ha3naueHue: 3akperuieHHEe OO0OpYyIOBaHUS M METAUIOKOHCTPYKIMH Ha CTPOUTEIBHBIX
JJIEMEHTax U3 OETOHA.

Marepuan: pacnopHas Brysika — ctasib Mapku 20 T'OCT 1050; pa3:xumHas npobka — cTalib
mapku 45 T'OCT 1050.

[TokpsiTHE: pacnopHasl BTyJKa — XHMHUYECKOE OKCHIMPOBAHHE, pazKMMHas MpoOka — 0e3
TOKPBITHS.

Puc. 3 npun. 1. Jro0enb-BTyKa pacrnopHas
1 — pacniopHas BTynKa: 2 — pa3KUMHas IpoOKa

[Ipunoxenue 2

IIpumepsl pacyera 001TOB

HIpumep 1. Onpenenutb AuamMeTp M30THYTOro OOdTa JUIsl KpEIJIeHUS 000pYyIOBaHUS (CM.
puc. 1, a) u iyOuHy ero 3ae7Ku B O€TOH MPH CIAEAYIOIINUX UCXOAHBIX JaHHBIX.

PacueTHas nuHamMuueckas Harpyska Ha 6ont P = 50 xH; crams CT20 (Rsa = 1,45-10° xI1a — no
Tab:1. 3); kmacc 6erona pynaamenta B15.
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1. Tlo Tabn. 4 nmns pmanHoOro Oonra: koddumument nHarpysku y = 0,4; kosddumment
CTaOMJIBHOCTH 3aTsDKKU K = 1,9; riyOuHa 3anenku 6onra B 6eton H = 25 d (ans Oerona kiacca
B12,5).

2. [Mnomaap monepeyHoro ceueHus 6onta (1Mo pe3pde) onpenernsem mo dpopmye (1):

Asa = ko Pl Rea = 1,35-50/1,45-10° = 0,00046 m* = 4,6 cm?,

rae Ko = 1,35 (cm. 1. 3.9).
Io ta6m. 10 npuHuMaeM 601t ¢ aAuameTpoM pe3bosl M30 (Asa = 5,60 cm?).
3. IlpoBepsieM NPUHATYIO TUIOMAb ceueHHs 00Ta 1Mo opmyiie (2) Ha BBIHOCIHUBOCTD:

Asa=1,8 ¥ t1xo Pl ¢ Rey = 1,8-0,4-1,3-50/1-1,45-10° =
=0,000323 m? = 3,23 c™m?,

rae u 1,3 (mo tabu. 5); o =1 (mmo tabam. 6).
[TpunsTas mwiomaas ceyeHus 60JITa yIOBICTBOPSIET TPEOOBAHUSM IPOYHOCTH M BBIHOCIIUBOCTH.
4. Ycunue npenBapuTeNbHOM 3aTsHKKU 001TOB (cM. 1. 3.8):

F=11P=1,1-50 =55 kH.
5. I'myOuny 3anenku 601ToB B 6eToH H, onpenensem o ¢opmyie (19):
H, > H mi1. my;
H, > H m1. mz = 25-0,03:0,875-1 = 0,66 m,
rae m1 = 0,7/0,8 = 0,875; mz = 1,45-10°/1,45-10° = 1.

IIpumep 2. Onpeaenuts auamerp OonTa ¢ aHKepHOM ruMTOM (cMm. puc. 1,60) B
CIBUTOYCTOMYMBOM COCAMHEHUHM Il KpeIUIEeHUS O00OpyNOBaHMSA, SKCIUTyaTHPYEMOTO TIpU
TeMIlepatype HapykHOro Bosayxa -45°C, u rnyOuHy ero 3ajieikd B OETOH NpU CIEAYIOLIUX
MCXOJIHBIX TaHHBIX.

PacuerHast cratudeckas Harpyska Ha 6ont P = 130 kH, konuuectBo 60aTOB N = 4; cABUraromas
cuna Q = 60 xH; Bec obopynoBanus N = 10 kH. Knacc 6erona ¢pynnamenta B12,5.

1. ITo ycrnoBusM 3KCIUTyaTallMi MapKy ctayiu Juig 6ontoB npuaumaeM 0912C-6 (tabdm. 2), Re =
1,8-10° kI1a.

2. [Mnomaap monepeyHoro ceveras 6onta (1o pe3nde) onpenensem mo popmyne (11):

Asa= (K Ko P+ F1) | kRea =
=(1,3-1,05-130 + 74,75)/1,3-1,8-10° = 0,00108 m? = 10,8 cm?,

rae k = 1,3 (mo tabm. 4), ko =1,05 (cm. 1. 3.9).
F1 onpenensiercs mo ¢popmyse (9):

F1=x(Q-Nf)/nf=
=1,3 (60 - 10-0,25) / 4-0,25 = 74,75 kH.

ITo Ta6n. 10 mpuEEMaeM GONT ¢ AMAMETPOM pe3bobI M42 (4sa == 11,2 cm?).
3. Tpebyemoe ycwiine npeaBapuTeIbHON 3aTKKHA 00JITOB onpenernsieM 1o ¢popmysie (10):

Fo=F+Fi1/x=0,75P +74,75/1,3=0,75-130 + 57,5 = 155 kH.
4. I'mybuny 3aaenku 6ontoB B 6eToH Ho onpeaensieM o ¢popmyie (19):
H, >H m1 m2 =15-0,042-1-1,24 = 0,78 ™,
rmem1=0,7/07=1; m>=1,810°/1,45-10° = 1,24.

IHIpumep 3. OnpenenuTh pacyeTHYIO Harpy3Ky, IPUXOASAIIYIOCS Ha HauOoIee Harpy KeHHbIH
OOJIT IO pacYeTHOM cxeMe, MPUBEACHHON Ha PUC. 7, TIPH CICIYIONUX HCXOAHBIX JaHHBIX.
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PacueTHblil onpokuabIBaONMii MOMEHT oT obopynoBanus M = 1200 kH-M, coOCTBEeHHBIH Bec
obopynoBanuss N = 100 xH. KommgectBo 6oaroB N = 8, paccrositHHe OT OCH IOBOpOTa
obopynoBanus 10 Hanbosee yaaneHHoro 6onra Yii = 0; Yio= 1,45 M; Yis =y1 = 2 m.

PacuetHoe ycunme (pacTshbkeHHe) Ha HauOoJiee HArpYKEHHBIH OONT ompenensieM mo Gopmylie

@3):
P =—Nl|n+My[y? =-100/8 + 12002 / 16,41 = 133,75 kH,
Sy? = 1,45%4 + 222 = 16,41 M2

IIpumep 4. OnpenenuTh pacueTHYIO Harpy3Ky, NpUXOJIALIyIOCsS Ha O0NT, M Juamerp 6oira
JUI KpEIUIEHUsI peIIeTYaToN CTaJIbHOM KOJIOHHBI (CM. puc. 18) pu ciaeayonmx NCXOHbIX 1aHHBIX:
M= 8000 xkH-m; N = 6000 xH; Q =300 xH;
h=2wm; Ry = 1,75-10° kI1a (cTams mapku 09T'2C).

1. PacueTHyto Harpy3Ky, IpUXOISAIIYIOCS HA OJUH PACTSHYTBIA OOJT, ompeaensieM 1mo Gopmyie
(4):
P=(M-Ng)/nh=
= (8000-6000-1) / 2-2 = 500 xH.
2. OmnpenensieM TpebyeMyIo TUIOMIA/Ib CEUEHHUs: 0JIHOTO OoiiTa (1Mo pe3nbe):
Asa =Ko Pl Reu =
=1,05-500/ 1,75-10° = 0,003 m? = 30 cm?.

Io Ta6m. 10 mpuHMIMaeM GONT ¢ AMAMETPOM Pe3bOBI M72X6 (Asa = 34,58 cm?).
3. I'nyGuHy 3aeaKu 111 OOJTOB C aHKEPHOM IJIMTON MpuHUMaeM paBHoi 15 d ¢ (tabim. 4) ms
Oerona pyHmamenTa kiacca B12,5 u cramm mapku 0912C.

H=15d=15.0,072 =1,08 m.

4. TIpoBepsieM BO3MOXHOCTb BOCTIPUSTHUSI CIIBUTAIONICH CHIJIBI B MJIOCKOCTU COMpPSIKEHUs 0a3bl
KOJIOHHBI ¢ pyHIameHToM 1o popmye (16):

Q<f[M+N(h-6]/h=
= 0,25 [8000 + 6000 (3 - 1,5)] /3 = 1417 H,

rne h — paccrosHue Mexay ocsimu BeTBed kojoHH (h = 3 M); ¢ — paccTosiHEe OT LeHTpa
TSDKECTH KOJIOHHBI JI0 ocu cxkarod BetBH (¢ = 1,5 m); Q = 300 xkH < 1417 xH, ycnosue
YAOBJIETBOPEHO.

IIpumep 5. OmnpenenuTh pacyeTHYIO Harpy3Ky, MPUXOMASAIIYIOCS Ha OONT U nuameTp Oonrta
JUTS. KPETUICHUST CTAJIbHOW KOJIOHHBI CIUTOIIHOTO CeYSHHS (CM. pHC. 8), IPH CICIYIONINX HCXOIHBIX
JAHHBIX

M =900 xH-m; N =1200 kH; Q=100 kH; c=0,4 m;
la=0,9 M; 6s= 0,5 M; Rs = 8,7 MIla; Rs, =145 MI1a.

1. OnpenensieM SKCHEHTPUCUTET NMPHIIOKEHHS HATPY3KH:
eo=M/N=900/1200 = 0,75 m.

2. OnpezensieM BETMUMHY C)KaTOW 30HBI O€TOHA MO OMOPHOM MIMTOM 1Mo hopmyie (6):

X :la—\/lj—ZN(eo+c)/R66S =

=0,9 - /09 —2-1200(0,75 + 0.4) /8700-0,5 = 0,48 M.

3. IIpoBepsieM BBINOJHEHUE YCIOBUS:

MpoMbILWNEHHbIN anbMUHN3M, BbICOTHbIe paboTbl  http://www.moemstekla.ru 8 (903) 715-6540



http://www.moemstekla.ru/

x=048 M < & la = 0,7:0,9 = 0,63 M — ycllOBHE YIOBIETBOPECHO, TN &R OMPEICIACTCS IO
dbopmyite (8):
_ 0,85—-0,008R, _
R = R 0,85-0,008R, ~

1 6d 1 _
200" 11

0,85—-0,008-8,7 _
a 145 0,85-0,008-8,7 " 0,706.
1+ 1-

400 L1

4. PacueTHy10 Harpysky, IpUXOASIIYIOCS Ha OJUH PACTIHYThIA 00T, onpenenseM no Gopmyie
(®):
P=(Rs6sx-N)/n=
= (8700-0,5-0,48 - 1200) / 2 = 444 xH,

rie N — KOJMYECTBO PACTSHYTHIX 00aTOB (N = 2).
5. Onpenensem TpeOyeMyo IIOMAAb CEYEHHs OHOro OonTa (1o pe3bde):

Asa:KoP/Rsa =
=1,05-444 [ 1,45-10° = 0,00322 m? = 32,2 cM>.

ITo ta6n. 10 npuHMMaeM GONT ¢ AUaMeTpoM pe3bObl M72x6 (4sa=34,58 cm?).
6. I'nmyOuny 3amenku it OOJTOB ¢ aHKEPHOW IUIMTOM mpuHMMaeM paBHo# 15 d (tabn. 4) s
6erona pyHnamenTa kiacca B12,5 u cranu mapku BCT3kn2;

H=15d=15.0,072 =1,08 m.

7. IlpoBepsieM BO3MOKHOCTh BOCIIPUSITHS CABUTAIOIICH CHIIBI B TUIOCKOCTH COMPSIKEHUS 0a3bl
KOJIOHHBI ¢ hyHIamenTom o popmye (17):

QSf(nAsaRga/4+N) =
= 0,25 (2:0,003458-1,45-10° / 4 + 600) = 212,68 xH,

rie N — MUHUManbHas MPOJONbHAS CHJIA, COOTBETCTBYIOIIAs HAarpy3kaMm, OT KOTOPBIX
onpexaensiercss capuratomas cuia (N = 600 xH); Q = 100 kH < 212,68 kxH — ycnoBue
yIOBJIETBOPEHO.

[Ipunoxenue 3

TexHn4YecKHe XapaKTePUCTUKH MEXaHM3MPOBAHHOI0 000PY/10BaHNS 1151 00pa30BaHUsA
CKBAXKUH B 0eTOHE U KeJjie300eToHe

Tab6muna 1

MexaHu3UpOoBaHHBIA HHCTPYMEHT JUIsl CBEPJICHUS OTBEPCTUN B OETOHE U Kejle300eToHe

TCXHI/I‘-ICCKI/IC 3JI€KTpOCBepJ'II/IJ'IBHBIC MalllnHEBI HHGBMOCBCpHI/IHBHBIC

XapaKTepucC MAalIuHbI
THKE 131015 |MDI1017A [ MD1029 | MD1023 | MD1801 | MD1805 | WI11023 | MIT1016

Haubonpmmii

HaMeTp 25 25 25 25 50-125 | 85-160 25 32

CBEPJIEHUS], MM

[lorpedmaemas | o, 600 800 370 2200 3000 _ _

MOIITHOCTh, BT

}Bla“p’”“eH“e’ 220 36 36 220 220 220 _ _
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YacTtora TOKa
’ 50 200 200 50 50 50 — —
[
Pabouee
aBIIeHUE — — — — — — 0,5 0,5
BO3ayxa, Mlla
Y eJIbHBIN
pacxon o L L L L L 19 19
BO3/1yXa, . )
MS/MUH
Y IeJIbHBIN
pacxoJl OXJax- o o o o 3.5 4-6 o o
nmaroed BOJBI,
11/MUH
Macca (0e3 ka-
( 9,7 41 6,7 6,5 140 130 5.4 15
0est), Kr
3roroBuTenn ayras- Onecckuii |  Moc-
Hlayr . . . .. |CBepamnoBc
nicckuil | BriGoprekwuii 3aBojt 3aBOJ KOBCKHIA %
Pesexnenckoe I10 KM 3aBOJI
3aBOJI «ONEKTPOUH- CTPOUTEINb |  3aBOJ
«OJEKTPOUH- «IIneBmo-
«IneKTpo- CTPYMEHT» Ho-otae- | «IIueBmo- "
- ) CTPYMEHT» HOUHEX | CTPoii-Ma- CTpoOii-Ma-
1Py P [LIAHAY
MEHT» MAallH LLIAHAY
Tabmnuua 2

MexaHM3HMPOBAHHBIN HHCTPYMEHT /JIsl YIaPHO-BPAIlATEJIbHOr0 OypeHusi 0TBEePCTHI B 0eTOHe
M JKeJie300eToHe

TexHuueckas OnexTporiepdopaTopbl ITHeBMoniepdhopaTopbl
XapaKTEPUCTHKA 24710 | UD4708 | 134707 | T1P-12 | III-36 | TII1-50 | TII1-54 | IIII-63
HanGonbumii 26 32 40 32 40 40 46 52
nuameTp OypeHus, MM
Oueprus yaapa, Jx 4 10 25 25 36 50 54 63
[ToTpebnsemas
MOII[HOCTb 450 570 1359 — — — — —
HIeKTpoaBHUraTesns, Bt
Hanpsoxenne, B 220 220 220 — — — — —
Uacrora Toka, I'11 50 50 50 — — — — —
PabGouee JaBieHue| o o 0.5 0.5 0.5 05 05
BOo31yxa, MIIa
YﬂeHLHBIﬁg pacxon o o o 1.3 1.3 13 13 1.3
BO31yXa, M°/MHUH
KMracca (bes xabens), 4 15,5 29 12,5 24 30 32 35
3roToBuTENH Harun-
CKHit
OITBITHBIH
JayraBnuiicckuii 3aBo/1 3aBon | Jlemmnrpanackuii 3aBon "IlHeBmarTuka"
«INEeKTPOMHCTPYMEHT» MOH-

TaKHBIX

TIPUCTIO-

COOJICHHIH

|_|p0MbILUﬂeHHbIﬁ aA/IbNMNHNU3M, BbICOTHbIE pa6OTbI
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Tabmuma 3

Pe:xymmii MHHCTPYMEHT /1Jisl BPallaTeJIbHOT0 M YAaPHO-BPAIATEJIbHOI0 cBepJieHast U OypeHust
CKBa)KHH B 0eTOHe U xKejie300eToOHe

Pexyiuii HHCTpYMEHT 3aBo-
HanmMeHnoBanue Tun (mdp) Juametp, MM HU3TOTOBUTEIb
Ceepna cnupanbHble ¢ koHuueckuMm| Hecm. 1, 10—30 3aBox  "®pesep"  um.
XBOCTOBHKOM, ocHamenunle| Hcm. 2 Kanununa,
[UIACTUHKAMH TBEPAOTO CIUIaBa II0 CecTpopernkuit
['OCT 22735 u I'OCT 22736 WHCTPYMEHTAJIbHBIN
3aBoj M. BockoBa
Caepiia CIIUMpaJibHbIE nenbHble, 1-1B, 10—12 To xe
TBEP/IOCIUIABHBIC C MUIUHAPUYECKUM H| 20
KoHM4YecKUM xBocToBukamu mo I'OCT
17275 u T'OCT 17276
Caepna kousblieBble TBepaociiaBHbeie| CK 16; 20; 25; 32; 40;|Opmanckuit HH-
mo [OCT 17013 50; 75; 85 CTPYMEHTAJILHBIN 3aBO/T
Koponku nonotyarsie TBepaociuiaBabie|  KJI 16; 18:; 20; 22; 25 |Kameneu-Ilomonsckuii
o 'OCT 17014 3aBoJ uM. [lerpoBckoro
Kopounku kpectoBsie mo I'OCT 17015 KKII-1, KKII-2 [32; 36; 40; 45; 52;/To xe
55; 60
Pesnnl konbreBrie o 'OCT 5688 PK 20; 32; To xe
P1I 40; 50
Ceepna konbieBsie  anmasueie 1ol CKA-1, CKA-Z20 - 40; r. Tepek, Kabapauno-
['OCT 19527 2, CKA-3 40 - 60 bankapckuii  3aBojx -
Ma3HOTO MHCTPYMEHTa
Kopouku 6ypossie mo 'OCT 17196 Hudposoit 30-85 Ky3neuxuit Ma-
[IMHOCTPOUTENbHBIHI
3aBOJ

[Ipunoxenne 4

CocTaB ¥ T€XHOJIOTHSI IPUTOTOBJIEHM S AMOKCHIHOTO
M CHJIOKCAHOBOI'O KJICEB.
YcraHoBKa 00JITOB.

l. EOJITa, YCTaHABJIUBAECMbIC€ HA JMIOKCUAHOM KJIEE

1. [l TpUTrOTOBIEHUS KIed

HpI/IPOTOBJ'IeHI/IC KJICA

cleyer

MPUMCHATH

KOMIIOHEHTHI,

COOTBCTCTBYIOIIIHE

tpeboBanusiMm ['OCToB (Tabn. 1), cHaOkeHHBIE 3aBOACKUMU IMACIIOPTAMU CO CPOKOM TOJHOCTH C

MOMEHTa W3TOTOBJICHHMS,
wactudukaropa; 6 mec

HC IMPCBbIIIAOIINM:
JJIs1 OTBEPAUTEIIA.

12 wmec

PeKOMCH,I[yeMBIe COCTaBbI DIIOKCHUIHOT'O KJICA

UIT  DHOKCUIHOM CMOJIBI

u

Tab6muna 1

Becosbie yactu |

MpoMbILWNEHHbIN anbMUHN3M, BbICOTHbIe paboTbl  http://www.moemstekla.ru 8 (903) 715-6540



http://www.moemstekla.ru/

CocTaBISIIONINE KIIES VY cinoBHBIE COCTaBJIAIOIIMX COCTaBOB | HopMaTUBHBIN JOKYMEHT
0003HaUCHUS Kies
1-ro 2-TO 3-ro
OHoKCcUIHAas CMOJIa OJ1-16 nim 100 100 100 TFOCT 10587
9]1-20
Hommriter- I3IA 15 15 | 75 TY 6-62-594-80E
[MOJIUAMHH
MertadeHmieHmaMuH M®/J] — — 7,5 I'OCT 5826
JluOyTtundranar JAb® 20 — — I'OCT 8728
[Tommapupkpunar MI'®-9 — 10 10 TY 6-01-450-70
[lecox BOILCKHI I1B 200 — — I'OCT 6139
[lecox KBapueBbId C
yACTIbHON M — 200 | 200 —
[MOBEPXHOCTHIO 110
1000 10 2000 cm?/r

[Ipumeuanue. Koreznonnast npounocts npu cxatuu 1no I'OCT 4651 mig 1-ro coctaBa 10yKHA ObITh

He ke 50 MIla, a s 2-ro u 3-ro — 70-80 MITa.

2. TexHoyorHuecKas >KH3HECTIOCOOHOCTh KIS MpU TeMIepaType okpyxkaromeil cpenbr 20°C
paBHa: mis 1-ro cocraBa — 80 MuH, 17151 2-T0 ¥ 3-T0 cocTaBoB — 25-30 MuH.

3. Kneit 1-ro coctaBa mpUMEHSAIOT Ha ydacTkax (yHJAaMeHTa, IMpOrpeBaeMbIX (Ha TriIyOuHE
3anenku 6onra) go Temnepatypsl S0°C, 2-ro coctaBa— ot 50 g0 90°C, 3-ro coctaBa— 10 100°C.

4. KOMMOHEHTHI Kies CIeAyeT XpaHUTh B CYXOM IOMEHICHHH C COOJIIOJICHUEM YCIOBUMN
MOoKapHOU O€30MaCHOCTH JIJIsl JIETKOBOCTUIAMEHSIFOIITUXCST KUIKOCTEH.

5. Jo mnpuroroBieHus OSHoKcuAHoro kies cmony DJ-16 umum 3J/[-20 3abmaroBpeMeHHO
wiactuguuupyror. Jns sroro HaBecky cmonbl (20 - 30 kr) pa3orpeBaroT Ha BOISHOW OaHE 10
temneparypbl 70°C, 3atem BBomAT B Hee Iuactudukarop Ab® nub6o MI'®-9 u tmiarensHo

nepememBaor 10-15 MuH 10 HCUE3HOBEHUS

BO3JAYIIHBIX  ITY3BIPBKOB. Ilocne »storo

IIaCTU(PUIIMPOBAHHYIO CMOJTY OXJIAX/IAI0T IO TEMIIEPATYPHI OKPYKAIOIIEH CPE/IbI.
6. IlpuroroBneHue Kies PEKOMEHJYETCs IMPOU3BOAMTH IPH MacCOBOM YCTaHOBKE OOJITOB
MOPLMAMU IO 5-7 KI' B CJIEAYIOLIEHN MOCIEI0BATEIBHOCTH.
Heo6xonnMoe KOIMUYECTBO IIACTU(GUIMPOBAHHONW CMOJIBI, OTBEPAUTENS M KBapLEBOro IecKa
OTBEILLMBAIOT B OT/AEJIbHBIE EMKOCTU. 3aT€M B IJIACTU(QHUIMPOBAHHYIO CMOIY BBOJST OTBEPAMUTEIH
(IT9ITA) m cMech mepeMemMBalOT 5 MUH, IOCIE€ YEro BBOAAT MECOK U MPOJODKAIOT
MEPEMEIINBAHNE €IIE 5 MUH.
KayectBo mnepememuBaHus MJIACTU(GUIUPOBAHHON CMOJBI C OTBEPAUTENIEM OIPENENsIOT
ITOJIyYEHUEM OJTHOLBETHOM KUIKOCTH, IPOCMATPUBAEMOM ITPU CTEKAHHUHU €€ C TIOJHIATOTO IIIAaTEeIs.
KauecTBo nepememmBanusl Kiesl OCIE BBEACHUS HAMOJIHUTENS ONPEAEIAIOT NPU AOCTHXKEHUN
PaBHOMEPHOTO paclpe/IesIeHUs 3epeH Mnecka B 00beMe KJesl.
7. IlpuroToBneHue Kies NpU TEMIEpAType OKpyXkarolied cpenbl oT mmoc 5 no munyc 20°C
TpeOyeT MNpeaBapUTEIbHOrO IMOAOrPEBa IMIACTU(PUIMPOBAHHONW CMOJIbI M KBaplEBOrO IecKa [0

temneparypsl 30°C.

8. IIpu mpUroTOBIEHUH KJI€s] KOHTPOJIUPYIOT TEMIIEpATypy CMecH, He nomyckas ee Boime 40°C.

VYBenuueHue temneparypsl 'caMmopa3orpepa’ Kies, BBI3bIBAEMOI0 3K30TEPMUYECKUM IIPOLIECCOM
€ro OTBEpACHMS, IPUBOAUT K 3HAUUTEILHOMY COKPAIICHUIO TEXHOJIIOTUYECKOM JKU3HECTIOCOOHOCTH,
T.€. BpEMEHH YJ000YyKIIaJbIBAEMOCTH C MOMEHTA MTPUTOTOBIICHHS.

[Ipumeuanue. [lomorpeBars mIacTU(GUUUPOBAHHYIO CMOJY PEKOMEHIYyeTcs B BOJASIHON OaHe.
[lepememnBaTh 3MOKCUIHBIA KJeH CleqyeT B MOCyAe TUMNa "MpOTHBEHB" MO0 B KieeMelIaaKax ¢

BOJAHBIM OXJIAXXICHUEM.

IToaroroBka MOBEPXHOCTH K CKJICUBAHHUIO
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9. [IloaroroBka TOBEPXHOCTHM CKBaXXMHBI K YCTaHOBKE OONTOB  3akjoyaercs B
WHCTPYMEHTAIILHOM MpOBEpKe IMIyOMHBI U B BU3YAIBHON MPOBEPKE OTCYTCTBHS B HEW MHOPOIHBIX
BKJIFOUEHUH, BOJIbI, HAJIEH.

[Ipu HEOOXOAMMOCTH TPOU3ZBOJAUTCS JONOTHHUTENbHAS OYMCTKA CKBAXHHBI MPOIYBKOW JHOO
MEXaHUYECKUM IyTeM (epLIoM, METAJITMUYEeCKOH IIETKOM).

10. IToBepxHOCTh 60ONTOB (TOAJIEKAIIAs CKICUBAHUIO) HE JIOJDKHA MMETh CIEI0B KOPPO3UU U
MAaCJISIHBIX BKJIFOUEHUH.

11. TloaroroBka MOBEPXHOCTH OOJTAa COCTOMT W3 MPEIBAPUTEILHOW MEXaHUYECKOH U
OKOHYATEJIbHOI XUMUYEeCKOi 00pabOTKH.

[IpenBaputensHas (MexaHuueckas) oOpaboTka OosiTa MPOU3BOAMUTCS C IEIbI0 YAAJCHUS
KOHCEPBHUPYIOIIMX MOKPHITHI B BUJIE )KUPOBOM cMa3Ku, Oymaru u T.I1.

OxonuarenpHas (XUMHUYECKast) 00paboTka 00nTOB BhIMONHsAETCS B 20%-HOM pacTBOpE COJITHON
KHCIIOTHI, B KOTOPBIH 100aBisitoT 1% (1o oobemy pactBopa) yporponuna (I'OCT 1381).

TpaBnenue 3a1enpIBaeMON TOBEPXHOCTH (PYHAAMEHTHBIX OOJNTOB PEKOMEHIYETCS IPOU3BOIUTH
B 30HE UX YCTAHOBKH B T€YEHHE 2-4 .

HenocpencTBenHo mepes; yCTaHOBKOW OOJNTHI BHIHUMAIOT M3 PAacTBOpa COJITHOW KHCIOTHI, a
3aTeM MPOTUPAIOT BETOIIbI0, cMoueHHOi B anieToHe (TOCT 2768).

VYcraHoBka O0OJITOB B CKBAKUHY

12. YcranoBka 00JITOB IIpU TeMIIepaType Hapy>KHOU cpefsl Bbiie 15°C cOCTOUT U3 CIETYIOMINX
onepauui:

B CKB@KHHY OITyCKAIOT HIDKHEE (PMKCHUPYIOIIEe KOJbIIO;

13 MaJIOTa0apUTHOM MOCY/IbI KJICH 3aJIMBAIOT B CKBAKWHY CAMOTEKOM Ha BBICOTY N paBHYIO:

h=H(d -d*)/d’,

rne H — rinyOuHa CKBa)XHMHBI, yCTAHABJIMBAIOT OONT MENJICHHBIM HOTPY)KEHHEM B KIEH [0
(uKcaluu ero B HIXKHEM KOJIBILIE;

YCTAQHaBJIMBAIOT BepXHee (UKCHUpYIOLlee KOJbIO (3alMOIMII0 C IOBEPXHOCThIO OETOHA
¢byHIaMeHTa).

[Ipumeuanue. @ukcupyomye KOiblla U3rOTaBIMBAIOTCS U3 MPOBOJIOKM KaTaHKU C BHYTPEHHUM
auaMeTpoMm, Ha 1-2 MM Oosblie auamerpa 00iTa, U HapyKHBIM JAUAMETPOM, Ha 1-2 MM MeHbIe
JaMeTpa CKBaXKHHA.

13. IIpu Temneparype Hapy>kHOU cpeabl oT 15 10 muHyc 20°C TEXHONOrUs yCTaHOBKH OOJTOB
ClIeAyIOLIast:

B CKB&XMHY 3aJIMBAIOT SIIOKCUAHBIN KJI€H ¢ TemnepaTypoil He Huxke 20°C;

YCTaHABJIMBAIOT OOJTHI, NPEIBAPUTEIBLHO HAarpeTrble, B 3aBUCUMOCTH OT TeMIIepaTyphl
OKpYKaroIlEe Cpebl:

TEeMIIEpaTypa OKpyXarollel TemrepaTypa npeaBapuTeIbHOrO

cpensl, °C: HarpeBa Oonra, °C:
OT 150 0 oo 150 — 200
OT 0 JTO-5 ooreeiiiiiteiiiititeieie bbb reaererereaees 200 — 250
(o1 (o T 1 T 250 — 300
OT =15 110 =20 vt eveveeeveaeeeeees 300

14. 3arspkka O0JITOB, yCTaHABIMBAaEMBIX MPU TeMIlepaType OKpyxkaromei cpeas! Bbime 15°C,
nomnyckaercs yepe3 72 4. [Ipy HEOOXOIUMOCTH CPOK Meperadd Harpy3Kd Ha OOJNThI MOXKET OBbITh
COKpaIlleH J10 3 4 MMyTeM YCTaHOBKH IPeJIBAPUTEIbHO HAarpeThiX 601TOB 10 Temneparypsl 150°C.

3aTskKa 00JITOB, yCTaHABIMBAEMBIX TIpH Temneparype Huxke 15°C, nomyckaercs uepes 240 .

15. Jns pasorpeBa OONTOB CleAyeT HPUMEHSTH OJIIEKTPUUYECKHE IIeYd, OOOpYJOBaHHBIE
aBTOMAaTHMYECKUMM PEryJIsATOpaMH TemIeparypbl. MOIIHOCTh Ieded JO/KHAa o0ecleynBaTh
IIOCTOSIHCTBO 3a/IaHHOM TEMIIEpPATyphl C YYETOM LIUKIMYHOTO XapaKTepa 3arpy3KU-BbITPY3KH I1EUH.
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16. Bpemss HaxoxaeHuss OOJTOB B HarpeBaTeIbHOW TI€YM JIOJDKHO TapaHTUPOBATh
pacripesielieHue peKOMEHyeMON TeMIIepaTyphl IO BCeMy CeueHHIo 00JiTa U Ha 3aJaHHOM JUTHHE.

He nomyckaercs cHmkeHHe TemrepaTyphl OOJTOB IEpe] UX YCTAaHOBKOM B CKBaKMHY MPOTHUB
HUDKHHUX IIPEJIEIOB TEMIIEPATYPbl, PEKOMEHIOBAaHHBIX B I1. 13 HACTOALIETO NPUIOKEHUS.

KOHTpOJ’[L KavyecTBa Ipous3BoACTBA p360T

17. Hecymas crnocobHOCTh 00JTOB oO0OecreuynBaeTcs: IMPOYHOCThIO OeToHa QyHIAMEHTA;
MPOYHOCTBIO JMOKCUIAHOTO Kied (cM. 1. | HacTosImIero MpUIOKEHHUs ), MOOINepaluOHHBIM
KOHTPOJIEM TEXHOJOTHYECKHUX IPOIECCOB YCTAHOBKH OOJITOB.

18. [l KOHTpOJIs KauecTBa Kiles U3 Ka)XJ0M MapTHH MOCTYIAKOLMX HA CTPOMKY KOMIOHEHTOB
MIPUTOTABIIMBAIOTCS U UCTIBITHIBAIOTCS 00pasiisl kites Ha cxxatue (I'OCT 4651).

19. M3rotoBienne o0pa3ioB A UCIIBITAHUS KJIes Ha CKaTHE CIEeAyeT MPOU3BOAUTh B CTAJIBHBIX
(dbopMax Ha CTEKJISTHHOM IO/JIOHE.

Hanonaenne GpopM SMOKCHIHBIM KJIEEM OCYIIECTBIISIETCS CAMOTEKOM 0€3 YIIOTHEHHS.

BrinepxuBanne o0pasnoB ocymectBisiercss npu Temmneparype +20°C. Ilocne wu3BineueHwHs
00pa3noB 13 GOpPMBI BEpXHsIs TPaHb UX NUIH(YETCs.

OOpasupl SMOKCUIHOTO KJed Ha C)KaThe HCHBITBIBAIOT 4Yepe3 Tpoe CYTOK C MOMEHTa
nsrorosyieHust. OTHOBPEMEHHO HCTIBITHIBAIOT HE MEHEEe 5 00pasioB.

20. JInst ucnpiTaHus cleayeT NPUMEHITh THIPaBIMYECKUi npecc Manoi momiHocta (1o 50 kH),
MO3BOJISIFOIIMN ONPEAEATh IPOYHOCTh KJI€sl ¢ MOTPEIHOCTHIO 10 1%.

21. JlomycTUMBIM K MPOHU3BOJACTBY palOT CleIyeT CYMTATh KIIEH, MOKA3aBIIMi MPHU UCIIBITAHUN
00pa31oB Ha C)KaTUE MMPOYHOCTh, COOTBETCTBYIONIYIO M. 1 TaHHOTO MPUIIOKEHUSI.

22. IloomnepaioOHHOMY KOHTPOJIIO MOAJIeKAT: AUAMETP, BEPTUKAIBLHOCTD U TTTyOWHA CKBa)KUHBI;
TEXHOJIOTUSI TPUTOTOBIICHHUS KJIES; OYMCTKA CKBAKUH M 00paboTKa MOBEPXHOCTH 00JiTa; HArpeB
OOJNTOB B YCIOBHUSAX YCTAaHOBKM TIIpH MOHWKEHHOM TemIepatype cpelbl; pPaBHOMEPHOCTh
pacnpeziesieHus Kiesi B CKBaKHHE BOKpPYT 0oJTa.

23. Jlns KOHTpOJI KadyecTBa MPOU3BOJCTBA pabOT Ha OOBEKTE YCTAHABIMBAIOT KOHTPOJIbHOE
KoJIM4ecTBO 00JTOB U3 pacueTa 3 6osta auamerpoM 20 MM Ha 500 ycTaHOBJIEHHBIX B KOHCTPYKIIMU
(HO HEe MeHee Tpex npu yucie 60iToB oT 50 10 500).

bonTel UCTIBITBIBAIOTCS IO UCTEYEHUH BPEMEHM, YKA3aHHOTO B II. 14 HACTOSIIEro MPUIIOKEHNUS,
IIPY TIOMOIIY THAPABINYECKOI0 JOMKpPATa, MEPEIaoIero 0CEBYI0 CTaTUYECKYI0 HAarpy3Ky Ha OOJT.
PaccrostHue ot ocu 60:1Ta 10 ynopa JOMKpaTa MOKET ObITh BBIOPAHO TPOU3BOJIBHO.

Jlig vucnibITaHUil MOTYT ObITh IpUMEHEHBI JoMKpaThl Tuna J1C-15-125 unu anamoruyHsle UM 1O
KOHCTPYKIIUH.

24. CpenHsist BeIMUMHA CLEIUICHUS HA KOHTAKTe KJIel — MeTaul pu riryouHe 3aaenku oonta 10
d, nomxHa ObITh HEe MeHee 6 MI]a.

Texunka 0e30MaCHOCTH

25. CocTtaBisiomye SMOKCHIHOTO Kies (32 HCKIIOYEHUEM II€CKa) SIBISIOTCS TOKCHYHBIMU
BEIIECTBAMH U TpH paboTe ¢ HUMU HEOOXOJMMO COOJIOAATh CIELHUAIbHBIE MEphl 10 TEXHUKE
0€301acHOCTH.

26. K pabGortaMm, CBA3aHHBIM C KJIESIMH, JOJDKHBI JIOMyCKaThCsl pabodue, MpoIIe/ine
MEIUIUHCKUI OCMOTP M MHCTPYKTAX MO TEXHHUKE 0E30IaCHOCTH M NMPOU3BOACTBEHHON CaHUTAPHH.
PaboTaromue ¢ kiaesiMu JOKHBI IEPUOANYECKH IPOXOIUTH METUIIMHCKHE OCMOTPBHI.

27. Pabounm, 3aHSATBIM TPUTOTOBJICHHEM KIIEEB M PabOTaMH IO YCTaHOBKE (yHIaMEHTHBIX
00JITOB Ha KIJIEI0, HEOOXOJMMO BBIAABATH 3AIMUTHYIO OJCKIY: KOMOMHE30H, pEe3MHOBBIN (apTyk,
PE3MHOBBIE NIEPYATKH, KOCBIHKH U 3alIUTHBIC OUKH.
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Bce omnepamuu 1o OpPUTOTOBICHUIO SMOKCUIHOIO KIEsl CIeAyeT IMPOU3BOAUTH B XOPOLIO
MIPOBETPUBAEMOM TTOMEILICHHH.

28. PabGoume, 3aHATBIE TPOU3BOACTBOM PAOOT € SIOKCHUAHBIM KJI€EM, JOJKHBI HWMETh
BO3MOYHOCTb I10JIb30BaHUs TOPSYEN U XOJIOJHOM BOJOM.

29. Kammu cMOoJbl WUIM OTBEPIUTENS, MONABIINE HAa KOXY, IOJDKHBI OBITh HEMEIJICHHO CMBITHI
MapJIeBBIM TaMIIOHOM, CMOYEHHBIM all€TOHOM, IIOCJI€ YEro MOPaKEHHOE MECTO THIATEIbHO
MPOMBITh TEIJIOW MBUILHOM BOJIOH.

30. IIpuem numm Ha paboyeM MeCTe 3arperiaeTcs.

31. bypeHue ckBaxuH 0€3 MPOMBIBKH CIIEAYET BECTH C IPUMEHEHHEM PECIIUPATOPOB.

IIpumep pacuera BecOBOM 103bI INMOKCUTHOTO KJIest

VYcnoBust:  Tpebyercs yctaHoBuTh 20 (¢GyHIaMeHTHBIX OonToB amamerpom 20 MM C
OTHOCHTEIIbHOM TTyOnHOM 3aaeiaku 10 d.
Heo6xonmnMoe KoJIM4ecTBO Kiiesl B rpaMMax OIpeessieTcs Mo popmyIie

P=7H/4(d?-d) Ny,

rae H — rinyOuHa ckBakuHbl, cM; dc — quaMeTp CKBaKHHbI, cM; d — auamerp 6oira, cm; N —
KOJIMYECTBO GOJITOB, INT; ¥ — IIIOTHOCTH Kies (2 r/cMd):

P =3,14-20/4 (3?-2%) 20-2=3149 .

OmnpepensieM KOJIMYECTBO COCTABIISIOIIUX SMOKCHTHOTO KJIES:
a) COCTaB KJIest:

D16 o 100 BecoBBIX 103
JABD ..o 20 BeCOBBIX /103
TIDITA ..o, 15 BecoBBIX 103
TICCOK v 200 BecoBEBIX 103

Hroro 335 BecoBBIX 103
0) BeC OJTHO BECOBOM JIO3HI:

q="P/335=3149/335=94r;

B) BC€C COCTABJIAOIINUX

OM-16 + IBD .......covvvereennnenne. 120-9,4=1128r
TIDIIA ..o 159,4=141r
TIECOK .oovvienirienrieireenee s eneeaes 200-9,4=1880r

Il. BoaTel, ycTaHaB/IMBaeMble HA CHIIOKCAHOBOM KJlee
IIpurorosienue Kies

1. Mg TpuUroTOBIEHHUS Kies CJIACAyeT MPUMEHSATh KOMIIOHEHTBI, COOTBETCTBYIOIIUE
tpeboBanusim ['OCToB (Tabm. 2).

Tabnuna 2
Ne .. HanmenoBanne marepuanos no 'OCTy I'OCT
1 CTekso HaTpueBOE KHUJIKOE 13078
2 [ecok mist CTPOUTENBHBIX paboOT 8736
3 Hatpuii kpeMHePTOPUCTBIN TEXHUUYECKHI —
4 JIOMEHHBIN IpaHyJIMPOBAHHBIN IIUIAK C MOAYJIEM OCHOBHOCTH BBILLIE —
€IUHULBL*
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9285

5 Kannii eqxuii TeXHuyeCcKuit
5494

6 [Tynpa anoMuHueBast

* MoOTryT HCHOIB30BaThCS TPAHYIMPOBAHHBIC IUIAKK METAITYPIrHYECKUX 3aBOJIOB I0Ta Y KPauHBbI
([nenponeTrpoBckoro, 3anopoxckoro, JIHENPOI3epKUHCKOTO).

2. Kueill npuroraBiuBaeTcsi MyTeM IEpEeMEIIMBaHMUs CyXOH MOJOTOM CMECH, KBaplLEBOIO
€CTECTBEHHOTI'0 I1€CKa U JKUJKOI'o CTekia B pacTBopomemanke thna Cb-43 (iubo BpyuHy1o).

3. Cyxas MojoTas CMECh COAEPKUT TOMEHHBIN T'paHyJMpPOBAaHHBIM LUIAK, KBAapLEBBIA IECOK,
KpeMHE(TOPUCTBII HaTpUl, ATFOMUHHUEBYIO ITyADY.

4. JloMeHHBI TpaHyJUPOBAaHHBIN 1IJIaK U KBApLEBbIM MECOK ME€PE] IOMOJIOM BBICYIINBAIOTCS 10
BinaxxaoctH 0,5%.

5. Ilomon cyxoi cmMecH NPOU3BOIAT B INAPOBOM MEJIBHULE IMEPUOAUYECKOrO IEHCTBUSA 0
ynenpHo# nosepxuoct 5000 — 7000 cM?/r umm 10 octatka Ha cute 5200 oTB/cM? — 1%.

6. Y enpHy0 OBEPXHOCTH CIIeAyeT onpeaeiaTs Ha npubdope [1CX-2.

7. Cyxas MOJIOTasi CMECh B II€PHOJ, XpAaHEHUS] U IPU TPAHCIOPTHUPOBKE JOJKHA HAXOAUTHCS B
3aKpBITON Tape, IPEJOXPAHSIOIIEH €€ OT YBJIAXHEHUS U 3arpsiI3HEHUS.

8. JlJi IpuroToBIieHUs Kiles ciaeayeT IPUMEHATD KUJKOE CTEKJIO ¢ MoayseM 1,8 - 2, muis uero B
KHJIKOE OTEKJIO TOBApHOW MOCTaBKU C MOAyJieM 2,8 - 3 BBOAAT €IKUH Kanuil (B TBEPIOM BHJE) B
koinuuectBe 70 r Ha 1 Kr JKMJIKOro CTEKJIa W TIIATEIbHO MNEPEMEUIMBAIOT €ro /10 IMOJIHOIro
pacTBOpeHHUs.

9. CocTaB MOJIOTOH cMecH U KJiesl PUBEJICH B Ta0. 3.

Ta0muma 3

CocTaB CHJIOKCAaHOBOTI'O KJIes

CocraB MOOTOM CyX0l cmecH, % 1o mMacce Auto- Cocras kies, % no mMacce
MUHUEBasA
JIOMEHHBIN | KBapIEBBIi Kpem- myJzpa cBepxX | MojoTas KHUJIKOE KBapIlIEBbIii
UTaK MeCOK Hedropucteiii| 100% ot cyxasi CMeCh CTEKJI0O  |€CTECTBEHHBIM
HaTpui MOJIOTOM IIECOK
cMecH
35 40 25 0,01 50 30 20

[Ipumeuanue. KoresnoHHass NpOYHOCTH Ki€sl HAa CXaTHe Iocie 28-CyTOYHOTO XpaHEHUS
o0pa3noB 2x2x2 cM Ha Bo3ayxe npu temnepatype 18-20°C nomxHa 6b1Th He MeHee 40 MI]a.

10. IlpuroroBneHue Kies HEOOXOOUMO  IPOM3BOIUTH  CIEIYIOIUM  00pa3oM: B
pacTBOpOMEIIANIKY 3aIMBAIOTCS )KUJIKOE CTEKNIO0, fobaBisercs 50% cyxoil MoJoTON cMmecH, Macca
MEepPEeMEIINBAETCsl B Te€UeHHE 2 MHUH. 3aTeM BBOJUTCS OCTaJbHOE KOJMYECTBO MOJOTOM cMecH u
KBapIIeBbIl €CTECTBEHHBIH IMECOK, CMeCh NepeMmelinBaeTcs B TeueHue 7 MuH. OOmiee Bpems
MIPUTOTOBJIEHUS KJIesd B pacTBOpoMemanke 10 10 muH.

11. TexHomoruueckas >KM3HECIIOCOOHOCTh IPUTOTOBJICHHOTO KJiest cocTaBiseT 1,5-2 u.

12. PexomeHayemasi BeJMYMHA 3ameca K€l U KOJMYECTBO YCTAaHABIMBAaEMbIX OOJITOB B
3aBHCUMOCTH OT UX MaMeTpa MpUBEICHBI B Ta0I. 4.

Tabnuma 4
Huametp 60JTOB, MM 12 | 20 | 24 | 30 | 36 | 42 | 48 | 56 | 64 | 76 | 90 | 100
Bennuwnna 3ameca knes, kr | 4,2 | 4,4 | 42 | 4,7 5 6,3 | 55| 45| 4,2 4 2,71 3,3
KomnuectBo 40 | 27 19 14 | 12 10 7 5 3 2 1 1

YCTaHaBJINBACMBbIX 6OJ'ITOB,

IT.

|_|p0MbILUﬂeHHbIﬁ aA/IbNMNHNU3M, BbICOTHbIE pa6OTbI
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[Tpumeuanue. Tabmuia cocTaBieHa U3 pacyeTa TEXHOJIOTUYECKOH JKM3HECTIOCOOHOCTH Kies —

90 muH U rryouHsl 3agenku 6onros — 10 d.

13. TloaroroBka MOBEPXHOCTH CKBKMHBI M (YHIAMEHTHBIX OOJTOB K IMPOU3BOACTBY paboOT
JOJDKHA BBIMOJHATHCS AHAJIOTUYHO IPOU3BOJCTBY PAbOT uis OOJNTOB, yCTAaHABIMBAEMBIX Ha

OIIOKCHUIHOM KIJICC.

IIpumep pacuera BecOBOM 103bl CHJIIOKCAHOBOI0 KJIesl

YcnoBus:
OTHOCHTEIIbHOM T1yOuHOM 3aaeaku 10 d.

P =3,14-20/4 (32 - 2%) 20-2,1 = 3297 r.

Kuakoe CTEKIT0, 30 Y0 wuvvvveeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 990 r
EcTtecTBeHHBIN KBapLIEBBIM MECOK, 25 %0 ..covvveernnnnennee. 822r
Cyxas cmech (45 %) conepkur:

IIITIAK, 13 Y0 coeeeiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 460 r
[Tecok KBAPUEBBIM, 9 %0 ..ceevcerrieeeeiiiieeeiiee e 565
Kpemuedropuctsrit HaTpuid, 13 % .oovvveiiiiieieee. 460 r
AmromunueBas nyapa, 0,01 %o ....cooocevviieiniinniiinnee. I5r

CocTaB IEeMEHTHO-TIECYAHOH cMeCcH

TpeOyercst ycranoBuTh 20 ¢dyHaaMeHTHBIX OontoB guamerpomM 20 MM ¢

[Ipunoxenue 5

YcranoBka 00J1TOB c110c000M BHOPO3aYeKaHKH

1. I[J'IH IMIPUTOTOBJICHUA HGMCHTHO-HquaHOﬁ CMECH

cooTBeTcTBYIOIUKE TpeboBanusim 'OCToB (Tabdu. 1).

CJIeAyeT TNPUMCHATL MaTcpuallbl,

Tabnuna 1
CocraB IIEMEHTHO-IIECUaHOU CMECU
Temnepatypa CocraB cMecH, BECOBBIC YaCTH TexHomno-
ruyeckas
Hapy»KHOro | TMOpPTIaHA- |TECOK MENKHM | BOJla TEXHU- | KaJIUW yrie- | aJlOMUHUN [KU3HECIOCo0-
Bo3ayxa npu |uemeHT M400| st ctpon- [deckast (TOCT|  kucablii | CepHOKHUCIBIN | HOCTh CMECH,
YCTaHOBKE (I'OCT - |TenbHBIX paboT 2874) (moramr) | (I'OCT 8758) MUH
oonros, °C 10178) (T'OCT 8736) (ToCT
10690)
Ot +5 o +30 100 100 10 — — 120
Ot +5 mo -5 100 100 10 5 1 30
Ot -5 10 -10 100 100 10 10 1,5 30
Ot -10 mo -20 100 100 10 15 2 30

2. BoaHble pacTBOpPBI YIIEKHUCIOTO Kl U CEPHOKHUCIOTO ATIOMHHHS HAJJIEKUT TOTOBUTH
pasnensHO Ha Boje, mojorpetoir mo Temmepatypbl 40-50°C. O0Ga BOJHBIX pacTBOpa MOXKHO
COEJIMHUTH BMECTE TOJIBKO IMOCJIE MOJHOTO PACTBOPEHUSI COOTBETCTBYIOUIUX KOMIIOHEHTOB.

3. ToToBUTH BOAHBIC PACTBOPHI HY)KHO HE MEHEE 4YeM 3a CyTKH 10 ymoTrpebnenus. [lepen
KCIIOJIb30BaHUEM UX HAJ0 TUIATENBHO MepeMEIIaTh.

4. TexHonmoruss TPUTOTOBJIEHUS IEMEHTHO-TIecUaHOM cmecu 0e3

100aBOK

pacTBOpoB

YTJIEKHUCIIOTO KaJIUsl U CEPHOKHUCIIOTO aJIFOMUHUSL COCTOUT B CIEAYIOIIEM: U3 OTJEIbHBIX EMKOCTEN
JIO3UPOBAHHBIN LIEMEHT U TECOK 3achimaroT B cMecuTenb Tuna JIb-2 u nepeMemmBaiOT B HEH B
tederne 2-3 muH. [locnme 3Toro mo0aBIsSIOT HEOOXOAMMOE KOJIWYECTBO BOJBI ISl 3aTBOPCHUSL.
Bpewms nepememmBanust 10 MOJy4YEHHUs] OJHOPOAHOM BIaXKHOM cMecH cocTaBisieT 3-5 muH. [locine
3TOTO CMECh TOTOBA K YHOTPEOIEHUIO.
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5. TexHOJIOTHS IPUTOTOBIICHUS CMECH C JIBYXKOMITOHEHTHOH T00aBKOI PacTBOPOB YTJIIECKUCIOTO
KaJIusl U CEPHOKHUCIIOrO aJIFOMUHUS 3aKIII04YaeTcs B ciaeayromeM. OTBeNeHHbIE KOMIIOHEHTBI CMECU
3aceInaroTcs B cmecutenb Thna JIb-2 u nepememnBaroTcs B TeueHue 2-3 muH. [locie 3toro B cMech
N00aBIsIeTCST BOJHBIA PACTBOP YIVIEKUCIIOTO KaJlksl U CEPHOKUCIIOTO AIFOMUHUS U TIEPEeMEIIMBAHNE
npojoibkaercs B TedueHHe S5 MuH. CMecurenb OCTAHABIMBAETCS U IEpPeMOTaHHAas CMeCh
BblIEp)KMBaeTCd B Hell B TedeHHe 6-10 MuH. 3areM NPOU3BOAUTCS MOBTOPHOE IEPEMEIINBAHNE
cmecu (Tak HaszpiBaemoe "omoisiokeHue") B TeueHue 3 MuH. Ilocie 3TOoro cmech roroBa K
yHOTpeOICHUIO.

6. beroHHblE cMeCH C JIBYXKOMIIOHEHTHOW J00aBKOM clieyeT rOoTOBUTh Ha pabouyeM MecTe C
00s13aTeNIbHBIM UCIIOJIb30BaHUEM CYXOH cMecu. Ee cMemmBaroT ¢ BOJHBIMU PacTBOPaMHU COJIEH Ha
OeryHax, 3alIMIIEHHBIX OT BO3CHCTBUS BETpa, 0K/ U CHera.

7. TloaroroBka MOBEPXHOCTH CKBAXMHBI K MPOHM3BOJCTBY pabOT BBINOJIHACTCS aHAIOTUYHO
MIPOU3BOJICTBY pabOT /AJisi O0ITOB, yCTaHABIMBAEMbIX HA CHHTETHUECKHUX KJIEsX.

8. IloaroroBka TMOBEPXHOCTH 3a/€]BIBAEMON 4YacTH OO0JNTa COCTOUT B TPEABAPUTEIHHON
MEXaHMYECKOI OYMCTKE, MPOU3BOIMMOI C LENbI0 yAaJeHUs MbUTH, Pa3IMYHOrO Poja 3arps3HeHUIH,
P>KaBUMHBI, CHATUSL KOHCEPBUPYIOIINUX MOKPHITUN B BUJE CMa3Ku, OymMaru u T.JI.

OuncTka TPOU3BOAUTCS IIETKAMHU, CKpeOKaMu, HaXKAauHOW Oymaroid, OO0XHIOM U T.N. C
MOCJICIYIOIIEH MTPOMBIBKOM TOBEPXHOCTH O0JITa allETOHOM HJIM CITUPTOM.

9. Bubpo3auekaHka aHKEPHBIX OOJTOB OCYILECTBISETCS YIJIOTHUTEIBHBIM YCTPOMCTBOM (CM.
puc. 1) c TOMOLIbIO )KECTKOIIPUCOESAMHEHHOTO K HEMY BUOPAaTOpa HAIIPaBJIEHHOTO JIEHCTBUS.

Hcnone3yercss BubOpatop obuiero HaszHaueHus Tuma VB-21A c¢ nHamnpsikennem Toka 36 B,
IIPUCOEANMHEHHBIN K MasTHUKOBOW OIOpe OT BUOpaTOpa HalpaBiIeHHOro AeiictBus tuna MB-74.

JlomyckaeTcsi TpH  CTPOrOM COONIOJEHUH TMpPaBHJI 3JIEKTPOOE30MaCHOCTH HCIOJIb30BaHUE
BUOpaTopa HampasieHHOro neiictBus MIB-74 ¢ nHanpsokennem Toka 220/380 B. Ilpu 3akpenenun
6onToB auameTpoM 48-100 MM MOKeT OBITh UCTIOJIB30BaH BuOpaTop Tuna MB-38A (220/380 B).

Boz0ysxnaromas cuna BuOparopa Q BeIOMpaeTcss TAaKUM 00pa3oM, 4TOObI 00ECTICYHTh Y IeIThHOE
JaBJieHHE TOplia YINIOTHUTEIBHOIO YCTPOiicTBa Ha cMech (] He Huxke 8,5 MIla no ¢popmyne

q=Q/A>8,5MIlla,

rie Q — Bo3Oyxnaromas cwia BuOpatopa; 4 — cymMMapHas IJIOUIaJ b BBICTYNIOB Ha TOpLE
YIJIOTHUTEIBHOTO YCTPOHCTBA.

10. YcranoBky OonToB crnocoOoM BHOpO3ayeKaHKU IMPH TEMIIEpaType OKpYy Karolleld cpenbl
Huke -20°C npou3BOAUTh HE PEKOMEHIYETCHI.

11. YcranoBka OONTOB B CKBKWHY INPOU3BOIMTCS HEMOCPEICTBEHHO TOCIE NPUTOTOBJICHUS
LIEMEHTHO-TIECUaHON CMECHU M MOATOTOBKH MMOBEPXHOCTEN CKBaXXUHBI U O0JITA.

12. 3akperienne OOJTOB BHOPO3au€KaHKOW COCTOMT W3 CIENYIOIIMX OTEpaIlHii: yCTaHOBKa
O0JITOB B CKBa)XUHY; MpeABAPUTEIbHAS 3aChIIIKa HEOOIBIIONW MOPLUU CMECH B 3a30p MEXIY TEIOM
00JTa U CTEHKOW CKBa)XMHBI; HaJieBaHHE HAa OOJIT BUOPOYIUIOTHUTENS C BUOPATOPOM; BKIIIOUEHUE
BUOpaTOpa; 3achlllka CMECH B J03aTOp YIUIOTHHUTENS, MEPUOJUYECKOe MOBOpPAYMBAHUE
BUOPOYIUTOTHUTEIS B Tiporiecce ero padotsr Ha 20-30°.

ITo mepe pacxoja cMecH B J103aTOPHOM €MKOCTH NMPOU3BOAMTCS 3achIlKa MOPIMH, U MPOILECcC
TTOBTOPSIETCS IO BBIX0J1a BUOPOYTUTIOTHUTEISI M3 CKBKUHBI.

KputepyeM KauyeCTBEHHOTO YIUIOTHEHHS CMECH CIYXHT CaMONPOU3BOJBHBIN MOIbEM
BUOPOYIUIOTHUTEINS M3 CKBXHHBI Ha TIOBEPXHOCTh. [lobeM yCTpolicTBa M3 CKBaKHHBI BPYUHYIO
WIA C TOMOIIBIO Pa3IMYHBIX TPY30MOJBEMHBIX YCTPOWCTB HE JOMYCKaeTcsi BO H30exkaHHe
HEKAaYeCTBEHHOTO YIUIOTHEHHUSI CMECH.

13. Ilpu 3akperuieHMH OONTOB M MX BBIACPKHBAHUU IPU TEMIEpaType OKpYXKaroliell cpeabl
5...30°C mepenady Harpy3kud Ha OOJTBHI pa3periaeTcs MPOU3BOJUTH Y€pe3 TPOe CYTOK, a MPHU HX
3aKpEIUICHUH M BBIICPKUBAHUM IIPU TEMIIEpAType OKpyKarollel cpenbl B npeaenax S ...-20°C —
yepe3 10 cyTok.
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PucyHnok npuin. 5. YIIOTHUTENIBHOE YCTPOMCTBO
1 — BuGparop; 2 — yAJUHUTENb; 3 — BOPOHKA; 4 — YIJIOTHUTENb; L — BBINONIHAETCS 110
MaKCHUMaJIbHOU BbICOTE 060JITa HA 00BEKTE

Tabnwmna 2
Pa3mepsl ckBakuH /17151 OOJITOB, 3aKPEIUIIEMBIX CIIOCOOOM BHOpPO3aueKaHKH
D, Mm di, Mmm L, Mmm Jlns kakux 60ITOB
000pyI0BaHNE KOJIOHHBI PUMEHSETCS
25 13 150 — M10, M12
30 17 180 — M16
40 21 220 — M20
50 31 320 620 M24, M30
66 43 450 850 M36, M42
68 50 500 980 M48
76 58 580 1140 M56
85 66 660 1300 Mo64
102 73 740 1460 M72x6
108 84 820 1620 M80x6
115 104 1020 2020 M90x6, M100x6

IIpumep pacuera BecoBO 103bI CMeCH

VYcnosue: TpeOyercst ycraHoBUTh 20 GyHIaMEHTHBIX 001TOB nuamMeTpoM 20 MM B CKBaKHUHBI
muameTpoM 40 MM Ha r1y6uHy 200 MM.
Tpebyemoe KOITMYECTBO CMECH € TpaMMax onpeensiercs no Gopmyie

P=25(d?2-d?) NH,

rae dc — quamerp ckBakuHBI, cM; d — auametp 6onrta, cM; N — KoauuecTBo 601ToB, T, H —
riyOMHa CKBaXXUHBI, cM; 2,5 KOA(G(ULMEHT, YYUTHIBAIOLIUI TUIOMIAb MOMEPEYHOTO CeUeHUs
00J1Ta, TUIOTHOCTH CMECH | €€ TIOTEePH B padoTe:

P =2,5(4%-2%) 2020 = 12000 r.
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Onpeuenenne BE€COBBIX 103 COCTABJAIIIUX CMECH:

[P MOJI0KUTEIBHON TEMIIEPATYPE:

TTOPTAAHIUEMEHT ....eeveenvreeeeiirieeeeiiieeenns 100 BeCcOBEIX 103
TIECOK vt 100 BecoBBIX 103
BOIA oot 10 BECOBELIX 103

Hrtoro 210 BecoBBIX 1103
MIPU OTPHUIIATEIILHOM TeMIeparype:

[TOPTIAHIUEMEHT ......oovnveeeieieeieeeeieenne, 100 BecoBbIX 103
TIECOK oo 100 BecoBEIX 103
BOJa ...coooe e 10 BecoBEIX 103
TTOTALLT oo 10 BecoBEIX 103
CepHOKUCIIBIN QITFOMUHUH ....eeeseveeeneeene. 1 BECOBBIX /103

Htoro 221 BecoBad nosa
Macca oHOM BECOBOM JO3BI:
q="P/210 =12000/210 = 57,2 1;
q=P/221 =12000/221 =54 r.

Macca coCTaBISIONIIUX:

LIEMEHT .eeeeeeeeeeeeeeeeeeeeeenens 100-57,2=5720r
TIECOK oveeeeeeeeeeeeeeeeeeeeeeeeeeneens 100-57,2=5720r
: 7031 ¢ RSO 10-572=572r
Hroro ........ ~12000
LIEMEHT eeeeeeeeeeeeeeeeeeeeeeneens 100-54,4 = 5440 r
1 (51670 QR 100-54,4 = 5440 r
BOIA coeeeeeieeeeeeeeeeeeeeeaeeeees 10-54,4 =544 r
TTOTAIIT cevveeeeeeeeeiineieeeeeeeeenns 10-54,4 =544 r

CEPHOKUCIBINA aTlOMUHNHA ... 1-54.4 =544
Hroro ......... ~12000 r

[Ipunoxenue 6
CocTaB IeMEHTHO-IIECYAHOT0 PACTBOPA
YcranoBka 60JTOB c11oco00M BUOPONOTPY KeHUsI

1. JIns1 3an0JIHEHUSI CKBaXXUH JTOJKEH MPUMEHSTHCS IEMEHTHO-TIECYaHbIi pacTBOp coctana 1:1 ¢
BojorieMeHTHbIM  oTHomieHuem (B/Il) 0,4 mna rtinumHO3emHoro mementa u 0,3 — s
MOpPTJIaHILEMEHTA.

2. Tlecox momxeH ObITh cpemHeil kpymHocTH W cooTtBercTBoBath ['OCT 8736 "Ilecok mms
CTPOUTENBHBIX paboT".

3. Jlns mpuroTtoBiIeHHS LEMEHTHO-TECYaHON CMEeCH CleIyeT NPUMEHSATh MOPTIAHALIEMEHT
Mmapku He Hke M400, ynosnetBopsttomnii TpedoBanusm ['OCT 10178, uiu riuHO3EMHBINA IEMEHT
Mapku He Hixe M400 o 'OCT 11052.

4. TexHOJOTHsI yCTaHOBKH OOJITOB CIIEAYIOLIAs:

IIPOCBEPIIMBAIOTCS CKBAXKUHBI B OETOHE;
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CKBKMHBI OYMINAIOTCS OT IMBUIM CXKATbIM BO3AYXOM, B JIETHEE BpEMs YBIAXKHIIOTCS U
3aIOTHSIIOTCS [IEMEHTHO-TIECYaHbIM PAacTBOPOM Ha TIyOWHY 2/3 ckBaxuHBL. OCTaTKU BIIard W3
CKBaYKUHBI MIE€pe]l 3aJIMBKOI pacTBOpa yIaSIIOTCS;

II0CJIE 3aII0JHEHMS CKBaKMHBI IEMEHTHO-TIECUaHbIM PACTBOPOM OOJIT MOIPYKAETCS B CKBAXKUHY
710 TIPOEKTHOT'O TIOJIOKEHUST;

mocje yCTaHOBKH 0oiTa HE0OXOAMMO 3a(UKCHpPOBAaTH €ro B MPOCKTHOM IOJIOKEHHH 0
CXBAaTbIBAaHUSI PACTBOpPAa IyTeM IIOCTAHOBKM B BEpPXHEM 4YacTH CKBa)XMHBI (PUKCATOPOB U3
IIPOBOJIOYHBIX KOJEL, KJIMHbEB U Jip. BepxHIOI 4YacTh 3all0JIHEHHOM CKBa)XKMHBI 3aChINAOT
MOKPBIMH ONMJIKAMH U YBIIAXKHSIOT B TEUEHHE 2-3 THEH.

BoJITbl MOXHO BBOJIUTH B 3KCIUTyaTalMIO Yepe3 7 THEN NOCIE YCTAHOBKH.

IIpu Temneparype Hapy>XHOro Bo3ayxa He HMke 3°C O0NTHl yCTaHaBJIMBAIOTCS B PacTBOp Ha
MOPTJIaHAIEMEHTE, a MpU TeMmIieparype HapyxkHoro Bosayxa oT 3°C nmo munyc 5°C — Ha
TUICOTVIMHO3EMHOM LIEMEHTE.

[Ipu TemmiepaType okpysxarorieit cpenbl 10 MuHyc 15°C OONTHI yCTaHABIMBAIOT B CKBOKMHAX HA
[IEMEHTHO-TIECYaHOM PAcTBOpE Ha MOPTJIAHALEMEHTE C MPOTHBOMOPO3HBIMH JA00aBKaMH (HUTPUT
HaTpus).

BonTel 1 pacTBOp MpH yCTAaHOBKE JOJKHBI HMETh TOJIOKHUTEIIBHYIO TEMIIEPATypy.

[Ipunoxenue 7
TexHoJi0rusi BbIBEPKH 000pyA0BaHUS
BbiBepka 000pya0oBaHMs € IOMOIIBIO BHIBEPOYHBIX BUHTOB

1. Ilpu BbIBepke 0OOpYyIOBaHHS ONOpPHBIE IJIACTUHBI YCTAHABIMBAIOTCS HAa (PyHIaMEHT B
COOTBETCTBHUH C PACIIONIOKEHHUEM BUHTOB B OIOPHOM yacTH 000pyJoBaHMs. MecTa pacnoiaoxkeHus
OTOPHBIX IJIACTUH Ha (yHJAaMEHTaX BBIPABHMBAIOT IO FOPU3OHTAIN C OTKJIOHEHHEM He Ooinee 10
MM Ha | m.

2. Ilepen yctaHOBKOI 000py/J0BaHUS Ha (PyHIAMEHTE pa3MeEIlaloT BCIOMOTaTelIbHbIE OMOPHI, Ha
KOTOpBIE OIYCKAalOT 000pYI0BaHUE.

3. IIpu onyckanuu o60opynoBaHus Ha (yHIAMEHT 0€3 BCIIOMOIaTeIbHbIX OMOp PEryIUPOBOYHBIE
BUHTHI JIOJDKHBI BBICTYNATh HUKE YCTAaHOBOUHOM IMOBEPXHOCTH O0OPYAOBaHHSA Ha OJAMHAKOBYIO
BEJIMYMHY, HO He Oosiee ueM Ha 20 MM.

4. TlonoxeHue oOOpYyHOBaHUS IO BBICOTE M TOPU3OHTAIBHOCTU CIIEAYET PpEryIupoBaTh
MIOOYEPETHO BCEMHM OTKMMHBIMM BUHTaMH, HE JOIYyCKas B IIPOLECCE BBIBEPKU OTKJIOHEHUS
o0opyoBaHus OT Topu3oHTaMH Oosiee ueM Ha 10 MM Ha 1 M.

5. Tlocme 3aBepuieHHs] BBIBEPKM OOOpPYAOBaHMS IOJIOKEHHUS PEryJMpPOBOYHBIX BHHTOB
He00X0uMO (PUKCHUPOBATh CTONOPHBIMU raiikaMu.

6. Ilepen monnuBKOi pe3bOOBYIO YaCTh PErYIMPOBOYHBIX BUHTOB, UCIIOJIB3YEMBIX MHOTOKPATHO,
ClIelyeT MpeloXpaHsITh OT CONPUKOCHOBEHHS] C OETOHOM IOCPEICTBOM OOEpTHIBAHHUS IUIOTHOU
Oymaroi.

7. Ilepen okoHYaTENbHOU 3aTSKKOW (DyHAAMEHTHBIX OOJTOB PEryJIMpPOBOYHBIE BUHTHI JOJKHBI
ObITh BBIBEPHYTHl Ha 2-3 o06opota. IIpy MOBTOPHOM HCMOJNIB30BAaHUM BHHTHI BBIBOPAUYMBAIOT
nosiHocThio. OcTaBiirecs OTBepcTUs (BO M30ekaHue MonaJaHus Macia) 3aJebIBaloT pe3b00BBIMU
npoOKaMM WM IIEMEHTHBIM pPacTBOPOM, IOBEPXHOCTh KOTOPOTO MOKPBHIBAIOT MAaclOCTOMKON
KpPaCKOM.

BbiBepka 000pyaoBaHus ¢ IOMONIIBI0 HHBEHTAPHBIX TIOMKPATOB

8. Jlns BbIBepkH OOOpYyAOBaHUS C TIOMOIIBIO HWHBEHTapHBIX JOMKpPAaTOB MOTYT OBITh
MCIOJIb30BaHbl BUHTOBBIC, KIIMHOBbIC, THAPABIMUECKUE WU JIPyTHe JOMKpPAThl, 00ecreuynBaromme
TpeOyeMyI0 TOYHOCTh BBIBEPKH, O€30TIaCHOCTh M YA0OCTBO PETYIHPOBKH.
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9. loMkpatbl, pa3MelleHHbIe Ha TOrOTOBIEHHBIX (PyHIaMEHTax, IPEeIBAPUTEIHHO PETYIUPYIOT
IO BBICOTE C TOYHOCTHIO 12 MM. 3aTeM Ha JOMKpAThl OIyCKalOT 000pyI0BaHUE.

10. ITpu BeIBEpKE 000PYI0BaHMS OTKJIIOHEHHE JOMKpaTa OT BEPTUKAIIN HE JOITyCKaeTCsl.

11. Tlepen moOmIMBKON HMHBEHTapHBIE JOMKPATHl BHITOPAXXKHUBAIOT omnanyOkoi. OmamyOky u
WHBEHTapHbIE JOMKpAThl YAAIAOT uepe3 2-3 CyToK mnocie noaauBku. OcTaBiivecs HUIIH
3aI0JIHSIIOT COCTaBOM, UCIIOJIb3YEMBIM ISl TOAJIUBKH.

BriBepka 000py10BaHNsi HA YCTAHOBOYHBIX raliKkax

12. Jlns BBIBEpKU 00OPYIOBAHHS C TIOMOIIIBIO YCTAHOBOYHBIX TaeK (CM. pucC. 15) GONTHI HOTKHBI
UMeTh YJUIMHEHHYI0 10 6 d pe3pOy, 4TO mpeaycMaTrpuBaeTCs IPU H3TOTOBJICHUH OOJITOB IO
TpeOOBAHMIO MOHTAKHOW OpPTraHU3AIIH.

13. BeiBepky 000pynoBaHMs IPOU3BOIAT JMOO HA YCTAHOBOYHBIX Falikax ¢ MOMOIIBIO YIIPYIHX
3JIEMEHTOB, TMO0 HEMTOCPEICTBEHHO HAa YyCTAHOBOYHBIX raifkax.

14. B xadecTBe ynpyrux ONOPHBIX AJIEMEHTOB PEKOMEHAYIOTCS METAJUIMYECKHE Tapesbyatble,
PE3UHOBBIC WM TUIACTMACCOBBIE IIAHOBI.

15. IlocnenoBaTeabHOCTh BHIBEPKU 000PYI0OBAHHUS C TOMOIIBIO TapeabuaThIX IAl0 ciemyromas:

OMOpHBIC TaWKMU C Tapelp4yaThIMU IIaH0aMH YCTAaHABIMBAIOT TaK, YTOOBI BEpX TapeinbuaToi
11ai0b1 ObUT Ha 1-2 MM BBIIIE TPOEKTHOM OTMETKH YCTAHOBOUHOW OBEPXHOCTH 000PYAOBaHMS;

000pyIOBaHNE YCTAHABIMBAIOT HA IO,

IIPOU3BOJIAT BBIBEPKY 000PY/I0BAHHUS C IOMOIIbIO KPEIEKHBIX Iaek.

AHanoruuHpiM 00pa3oM NPOU3BOJSAT BBIBEPKY Ha YCTAaHOBOYUHBIX railkax ¢ yHOpyrumu
3JIEMEHTaMU B BHJI€ PE3UHOBBIX MJIM IUIACTMACCOBBIX IIAK0.

16. BbiBepky o000pyIoBaHMs Ha YCTAaHOBOYHBIX Traikax Oe€3 YNpYyrux 3JEMEHTOB CIENyeT
IIPOU3BO/IUTH PETYJIMPOBAHUEM IOJOXKEHUs rack Ha 0oirax Ha BbicoTe. [I0 OKOHYAHHU BBIBEPKU
YCTaHOBOYHBIE TalKH BBITOPAKUBAIOT OMNMATyOKOH, KOTOPYIO YAQISIOT TOCTE CXBAaThIBAHUS
O6eToHHOM cMmecu (uyepe3 2-3 cyt mocie noanauBku). [lepe OKOHYATENBbHOW 3aTSXKKOW OONTOB
YCTaHOBOYHBIE Tailku omnyckatoT Ha 3-4 MmM. OcraBmivecs HUIIM 3alOJIHSAIOT COCTaBOM,
UCIOJb3YEMBIM  JUISl TOJUIMBKM. OTOT CIOCOO BBIBEPKM TPUMEHSIETCS TMpU  JUaMETpe
(byHIaMeHTHBIX 00JTOB He Oosee 36 MM.

BeiBepka 000py10BaHNs HA JKECTKHX 0CTOHHBIX MOAYIIKAX

17. XKecTkue omopsl H3rOTaBIMBAIOT HEMOCPEJICTBEHHO Ha (yHJaMEHTaX C TOYHOCTHIO,
COOTBETCTBYIOLIIEH JOMYCKaeMbIM OTKJIOHEHHMSM TIOJIOKEHUS 000pylOBaHMS IO BBICOTE U
ropu3oHTanu. Ha »ecTkux omopax BBIBEPSIIOT O0OpY/IOBAaHHE C MEXaHUYECKH OTpabOTaHHBIMH
ONOPHBIMU MOoBepXHOCTAMU. [Tocie onmyckaHus Ha onopsl 000pPYIOBaHUS €TI0 BBIBEPAIOT B IUIAHE U
3aKpeIuIsoT.

18. JInsg M3roTOBIIEHUS JKECTKUX ONOp CleayeT NpUMEHSTh OeToH Kiacca He Hmke Bl15 ¢
3aMoJIHUTENIEM B BHJIE IeOHS WM rpaBust ppakuuu 5-12 Mm.

19. YenbHOe JaBIeHHe OT MAcChl 060PYI0BAHKS Ha OTIOPY He JOJIKHO mpeBbimath 5-10° kIa.

20. Jlns WM3roToBJIE€HHUS OETOHHBIX ONOP B CHEHUAIBbHYIO OMNanyOKy Ha MpeaBapUTEIbHO
OYMILEHHYIO U YBJIQKHEHHYIO MMOBEPXHOCTh (PyHJaMEHTa YKJIaJIbIBAIOT MOPIMIO OETOHHOW cMech
10 YpoBHS, Ha 1-2 cM mpeBbIIIalOMIEr0 TPeOyeMyl0 OTMETKY. 3aTeéM IIOBEpXHOCTh OIOp
BBIPAaBHUBAIOT, U3JIUILIKN CMECH YAAISIOT.

21. 11 NOBBIIEHNUS TOYHOCTH OETOHHBIX ONOP HA HUX YKJIAJBIBAIOT METAUTMUECKUE IJIACTHHBI
C MeXaHHWYeCKH OOpabOTaHHONH OMOPHON IOBEPXHOCTHIO WIJIM PEryJIHPOBOYHBIE KIMHBS.
Paccrosinuie oT miuacTuHbI 10 Kpasi 0ETOHHOMN OIMOPHI T0JKHO OBITh HE MEHbIIIE IIMPUHBI IIJIACTUHBI.

22. JIns M3rOTOBJEHUS OCTOHHBIX OMOP C METAIMYECKUMH IUIACTMHAMH OETOHHYIO CMECh
YKJIaJbIBAIOT B ONMATYOKY /10 YPOBHS, KOTOPBINA TOJDKEH OBITH HUXKE MPOEKTHOM OTMETKH Ha 1/2 —
1/3 TonmmuHBI MIACTUHBL. 3aT€M Ha HECXBATHBIIUICS OETOH KJIAAYT IUIACTHHY U JIETKUMH yJIapaMu
MOJIOTKA IIOTPY’KaIOT €€ J0 MPOEKTHON OTMETKH.
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[Ipn mpuMEHEHUH PEryJIMPOBOYHBIX KIHWHBEB IMOTPEIIHOCTh HMX YCTAHOBKH IO BBICOTE HE
JOJDKHA TIPEeBBIMIATh +2 MM. ['OpH30HTANBHOCTh IUIACTHH HJIU KJIMHBEB MPOBEPSIIOT C ITOMOIIBIO
YPOBHS, YCTaHABIMBAEMOT'0 Ha IUTACTHHY TOCJICIOBATSIIEHO B JIBYX B3aUMHO MEPICHIUKYJIISAPHBIX
HaIPaBIICHUSX.

23. Jlna oOopymoBaHus, HE TPEOYIOIIEr0 BBICOKOM TOYHOCTH YCTaHOBKH, JIOMYCKAaeTCs
MPUMEHEHHE KECTKUX OMOp 0€3 METAINTUIECKIX TUIACTHH.

24. B mporecce BBIBEPKH JIONMYCKAETCSA TOYHAsS PETYJIMPOBKA BBICOTHI OIOPHBIX 3JICMCHTOB
MOCPEACTBOM JO0ABICHHS TOHKUX METAJUTMYECKUX MOIKIAIOK.

25. YcTaHOBKY 00OpYIOBaHUS MPOM3BOJAT IMOCIIE Habopa OSTOHOM KECTKUX OIOpP MPOYHOCTH
He menee 1-10% kITa.

BbiBepka 000py10BaHusl HA MAKETAX METAJJIMYECKUX MOAKIATOK

26. [TakeTsl METAJUIMYECKUX MOAKIAJ0K IPUMEHSIOT B KAUYECTBE KAK HACTOSIILUX (TEKYLIUX), TaK
U B KQUeCTBE BPEMEHHBIX (BBIBEPOUHBIX) OIIOPHBIX 3JIEMEHTOB.

27. TlakeTsl HaOMPAIOT W3 CTATBHBIX WJIM YYTYHHBIX IMOJKJIANOK TOJIIMHOW 5 MM U Oolee.
JloCTH)KEHHE MPOEKTHOIO YPOBHS YCTaHOBKM OOOpYJIOBAaHHUS OCYLIECTBIISAIOT B IPOLIECCE €ro
IIPEIBAPUTENILHOTO 3aKPEIUIEHUS C TIOMOIIBIO PErYJIMPOBOYHBIX MOAKIAA0K TOJIMHON 0,5-5 MM.

28. Ilonknmanku B IakeTaX, MCHOJIb3YEMBIX B KauyeCTBE IOCTOSHHBIX OINOPHBIX 3JEMEHTOB,
JOJDKHBI OBITh TUIOCKUMH, 0O€3 3ayCEHIIEB, BBITYKJIOCTEH W BIAAWH. B cocraB makeTra, Kpome
IUIOCKUX MOTYT BXOJUTh KJIIMHOBBIE U JAPYTHE PEryaupyeMble IO BbIcOTe NoAKiIaaku. KomrmuecTBo
MOJIKJIA/IOK B TAKETe OJHKHO OBITh MUHHMAJIBHBIM M HE JOJDKHO MPEBBINIATH S5 IIT., BKIIOYAS U
ToHKOJMCTOBBIE. [loBepXxHOCTh OeToHa (yHIaMeHTa IOJ MakeTaMHM MOIKIAJOK JOJDKHA ObITh
THIATEJIbHO BbIBEepeHa. [locie okoHUaTenbHON 3aTSHKKU O0JITOB MOJKIAIKU IPUXBATHIBAIOT MEKIY
cO00H 2JIEKTPOCBAPKOIA.

29. PexkoMeHyeMble pa3Mephbl MOAKIAA0K (B 3aBUCHUMOCTH OT MacChl MAallWH) MPUBEIACHBI B
Tabn. 3 npaHHOro mnpuiokeHus. KoindecTBO HECyHMX MakeTOB IMOJKIAJ0K OMpelenseTcs U3
ycnoBus 1. 6.2, a BpeMEHHBIX, UCTO0JIb3YEMBIX JUIsSl BBIBEpKU 000py10BaHus, — 1o 1. 6.11.

Tabnuma 3
Mertannuueckue NOAKIAIKH ISl yCTAHOBKH 000pY10BaHUs
Bec ob6opynoBanus, kH Pasmep moakiiaok, MM Marepuan

Cs. 1000 250x120x80 Hyryn

Cs. 1000 250x120x60 Hyryn
250x120x40 Cranp
250x120x30 «
200x100x20 «
200x100x10 «
200x100x5 «

ot 300 no 7000 200x100x50 UyryH wiu craib
200x100x30 Cranb
200x100x20 «
150x100x10 «
150x100x5 «

Ot 100 10 300 150x100x30 Yyryn nimm crainb
150x100x20 Cranb
120x80x10 «
120x80x5 «

Menee 100 120x80x20 «
120x80x10 «
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| 120x80x5 |

«

WucTpyMeHT [1s 3aTSHKKU O0ITOB

Py4HOI HHCTPYMEHT i 3aTSXKKU OOJITOB

[Ipunoxenne 8

Tabmnuua 1

Ne HaumeHnoBanue n Mapka MHCTpyMEHTa Jwnamna3zoH quamMeTpoB 3aBO/A-U3TOTOBUTEIH
I.11. 3aTArMBaEMbIX O0JITOB
1 |(Kiroun 3€BHBIC HaKUJHBIE, [Tepmckuit 3aBOJ1
JIByCTOPOHHHUE, OJIHOCTOPOHHHUE, MOHTXXHBIX U3JENUA U
KOMOMHHUPOBAHHBIC: CPElICTB aBTOMATH3aLUU
o 'OCT 2839 M16-M56
o 'OCT 2841 M16-M56
no 'OCT 3108 M64-M140
o 'OCT 2906 M64-M140
o 'OCT 16983 M16-M42
2 |Kmroun konukoBble MOHTaxHble (c| MI10-M24 To xe
OTKPBITHIM 3¢BoM), Mapku KK
3 |Kiou-MynbTHUILTMKATOP MapKH: M27-M36 «
KM-70 M30-M42
KM-130 M30-M42
KM-200 M42-M56
KM-400 M48-M64
KM-600 M64-M76
KM-800 M64-M100
4  |Kirouun 3eBHBIC c camomon-{ M14-M24 I'opbkoBCKHIt 3aBO/I
KuMmarorumucs ryokamu, mapku CI'JI- 3JEKTPOMOHTAXKHBIX ~ UH-
916/4 CTPYMEHTOB
Kmtou Tpemorounslii  konukoBbli  c¢| M14-M30 To xe
HAa0OpOM CMEHHBIX TOJOBOK, MapKu
CI'J1-961/7
Kimrou Tpemotounsiii, ¢ 1mapHupHo-| M42-M140 Horuncknii ONBITHBIN
3aKpeTIEHHOW PYKOATKOW i OONTOB ¢ 3aBOJI MOHTAXHBIX MpH-
yJUTHHEHHOU pe3p00oBoil dacThro KT-42, crocoOIeHu i
KT-80, KT-100 u KT-140
Knroun cmenmanpHble MOHTa)XKHBIE mist| M22-M36 To xe
raek aHkepHbix OonrtoB THma KT-22p,
KT-30p, KT-36p
Ta6muma 2
MexaHU3UPOBaHHBI HHCTPYMEHT IS 3aTSHKKU O0JITOB
Texmieckas DIIEKTPOTraKOBEPTHI ITHEBMOraiKoBEpTHI
XapAKTEPUCTHKA nus nus nus nus us us us Uil Uil Uil
3116 | 3117 | 3113 |3114A | 3118 |3115A | 3112 | 3111 | 3112 | 3113
HauGonpmmii auameTp
BarsaruBaeMoil pe3npObl 12 12 16 16 27 27 48 12 14 18
00JITOB, MM
HanGombiiiit - Momenn) g3 | g3 | 195 | 125 | 700 | 700 | 2200 | 63 | 100 | 250
BaTsHKKH, H-M
[ToTpebisemast 120 120 180 180 210 210 120 — — —
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MOII[HOCTD
PIEKTpOABUIaTelis, Bt
Hampsoxenue, B 220 36 220 36 36 220 220 — — —
YacTtoTa ToKa, I'11 50 200 50 200 200 50 50 — — —
PaGouee JaBieHuE o o o o o o 500 500 500
BO3ayXa, klla
yI[GJIBHLII/Ig pacxoxy o L o L L L 0.7 0.7 0.9
BO3/IyXa, M°/MUH
Macca (6e3 kabens), kr| 3,3 3,1 3,8 3,5 5,2 5,2 12 1,9 2,2 3
3roroBuTeh Poctos-|Bei6opr
CKUM | ckuil
o 3aBOJ | 3aBox | MOCKOBCKHIT 3aBOJ
KoHakoBcKkif 3aB0j 1 MEXaHHU3UPOBAHHOTO
«ne- | «One- «ITneBMocT-
WHCTPYMEHTA .
KTpO- | KTpo- poimarHa
HHCTPY | UHCTPY
MEHT» | MEHT»

[Ipunoxenue 9

VYcnoBHble 0003HaUYeHNs OOJITOB U UX IIPUBA3KaA K p336I/IBOLIHbIM OCsiIM 060py,HOBaHI/I$I

1. bonTel Ha YepTekax B TUIAHE HAHOCSTCS yCIOBHBIMH 0003HAYCHUSMH M MApKUPYIOTCS IBYMS
OykBamu pycckoro andasuta U 1uppod (CM. PUCYHOK HACTOsIIEero mpuiiokeHus). Hampumep,
"AB2", rne nponucHas OykBa "A" oOo3HauaeT nauaMeTp pe3nObl, cTpouHas OykBa "B" — IUIHHY
6onta, nudpoBoit nHAEKC "2" — yCTaHOBOYHYIO MapKy M OTMETKY Bepxa 0oJTa TaHHOW MapKHu.

2. bonTel B maHe MPUBSA3BIBAIOTCA K pPa3OMBOYHBIM OCAM O0OpYAOBaHHS (CM. PUCYHOK) U
OTpaXkaroTcs B crieruukauu no Ggopme, IpuBeACHHOM B Ta0. 1 HACTOSIIETO MPHUIIOKEHUSI.
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VYcnoBHbIE 0003HaUEHUA OOITOB

Taonuua 1

Huametp |10]12|15{20{24({30(36(42(48(56(64(72(80(90(10|11|12|14
PE3bOBI 0({0(5]0
00ITOB, MM
YcnoBHbIE ‘@@ 2t @ ’ @,@$$ g $
oGosnauenu | @ ro ﬁ}é}@@ b ®$
s
sarot|A|B |B|T'|A|E KU |K|JIMH|IT|P|C|T|YV|D
O_
BOYHA
o
Mapk a,0,B, T, 1,¢€ ..
a
Oostalycran 1,2,3,4,5,6..
O_
BOYHA
s
Tabnuna 2
Crneuunduxarnus 601TOB
Mapxka 6011TOB OTMETKH, MM
Mapka | 3aroro- | ycraHo- | ynosHble | Juamerp | Komu- Bepxa Bepxa Jumna | [imHa
¢byHna- | BouHas | BouHas | oOoO3Ha- | pe3bOBl | YECTBO Oonra | OeroHa | BBICTY- |0OoiTa, MM
MeHTa yepuss | OonroB, | OONTOB, EOIS
MM TIT YJaCTH, MM
Ja 1 @_ M24 8 +50 -150 200 1400
Ha 2 @ M24 6 -100 -300 200 1400
®0-3 XKa 1 _@_ M36 6 -50 -350 300 1800
Ka 2 6‘3 M36 6 -150 -450 300 1800
X6 1 @ M36 8 -100 -500 400 1900

d — nuametp Oosita
d. — nraMeTp CKBaXKMHBI
Asa —TI01Ia/Th TIOTIEPEYHOTO ceueHus 00ITOB (110 pe3roe)
Res — pacueTHOE COMPOTUBIICHUE METaJlIa PACTSIKEHHIO
R¢ —pacueTHOe conpoTHBICHHE OeTOHA PYHIaMEHTa OCEBOMY CHKATHIO

VciioBHBIE 0003HAYECHUS
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Rst —pacueTHOE CONPOTHBIIEHHE OETOHA PACTSKECHUIO
N —HopMasibHas cHIa
M —u3rnbarmmi MOMEHT
M,p — KpYTAILUNA MOMEHT
E — MoayIp ynpyrocta MaTepuaina 0onra
P — oceBoe ycunue
F — BenuuuHa npenBapUTENbHOM 3aTAXKKU O0JITOB
H—rny6una 3anenku 60ntoB B 6eToH kinacca B12,5 u cramu mapku BCt3km2
Ho— rirybuna 3aienku 00JITOB IpU APYTUX MapKax OeToHa
Ko — KO2(DPUITMEHT, YUYUTHIBAIOINK MacITaOHBIN (pakTop (BeTuunHy auamerpa 06oira)
0/— YPOBEHb aCHUMMETPUH LIUKJIA
¥ — K03 puLmeHT HArpy3KH, yUYUTHIBAIOIINI TOAATIMBOCTh 00T
M — KO3 (DUIMEHT, YIUTHIBAIONIUI MacITaOHBIN (GakTop (BEIUYMHY JraMeTpa 00JiTa)
o — K03((PUIMEHT, YYUTHIBAIOLIUHN YMCIO HUKIOB HATPY>KEHUS
Y1 —paccTosiHUE OT OCH [TOBOPOTA J10 HauboJiee yAaJeHHOro 00JiTa B pacTAHYTOM 30HE CThIKa
h — paccrosiHue MexXy OCSIMH BETBEH KOJIOHHBI
6 —PACCTOSIHUE OT LIEHTPA TSHKECTH CEUEHUS KOJIOHHBI 10 OCH CKATOH BETBU
8on — LIMPUHA OTIOPHOM IIUTHI 6a3bl KOJIOHHBI
X — BBICOTA CKaTOH 30HbI OETOHA 0] ONTOPHOMN IIUTON 6a3bl KOJOHHBI
la — paccTosHHE OT paBHOJACHCTBYIOIICH yCWJIMH B pPacTIHYTBIX OonTax [0
IPOTUBOIOJIOXKHON TPaHU TUIUTHI;
C — paccrostHMe OT OCH KOJIOHHBI 10 OCH 00JITa;
€0 — IKCIIEHTPUCUTET NPUIIOKEHUS HArPy3KU
R — OTHOCHUTEJIbHAS BBICOTA CKATOM 30HBI OETOHA
f — koaddunpenT TpeHus
K — K03((HUIUEHT CTaOMIIBHOCTH 3aTSKKU
& — K03(pPUIMEHT, yUUTHIBAIOUINI Te€OMETpUUYECKUE pa3Mepbl pe3bObl, TPEHUE Ha TOpLE
raifiku u B pe3b0e
Ox U Oy — BEIIMYMHBI OTKJIOHEHUH OT HOMHUHAJIBHBIX Pa3MepOB, KOOPIUHUPYIOLIUX MOJI0KEHHE OCH
OTBEPCTUM
D — nuametp oTBepcTHs 110/ OONT B CTAHUHE 000y 10BaHUS
Diop — IamMeTpoM KOPOHOK
B — pa3Mmep CTOpPOHBI «KOJIOAIA» B IJIaHE
L — rmyOuna xonoxma
| — anuHA MpsIMOro yyacTka U30THYTOro 00JITa OT YPOBHS 3aSIKH
A — TI011a1b BPEMEHHBIX BHIBEPOUHBIX OMOPHBIX AJIIEMEHTOB
G — Bec 00opyIOBaHHS
W —rpy30n0156MHOCTh BPEMEHHBIX (BBIBEPOUHBIX) OTIOPHBIX 3JIEMEHTOB
Oy — HaIpspKeHUe B 00JITE OT MpeABAPUTEIbHOM 3aTSKKU
Aon — CyMMapHasl IUIOIA/1b KOHTAKTa OTIop
O — BeJIMYMHA yJUTHHEHUS IIIIEKA 00JITa TP 3aTHKKE
( — yT0JI IOBOPOTA raliku
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