LlenTpanpHblil HAYYHO-UCCIIEA0BATENBCKIHA U IPOEKTHO-3KCIIEPUMEHTAIbHBIM HHCTUTYT MPOMBIIIJIEHHBIX 31aHUHA U
COOPYKEHUI
(ITHWHnpom3nanuif)

ITocooue
10 MPOEKTHPOBAHUIO AHKEPHBIX 0OJITOB [IJIsl KPEIUIEHUS CTPOUTEIbHBIX KOHCTPYKIIUA W 000py/10BaHHUSA

(x CHulI 2.09.03)

PexoMeHIOBaHO K W3JaHMIO pEUIEHHMEM CEKIWH HECYIIMX KOHCTPYKIMH HAyYHO-TEXHHYECKOTO COBETa
HWHWnpom3aanuii.

Conep)KUT OCHOBHBIE TTOJIOKEHHS 10 PAacdeTy OOITOB M KPEIUICHUH CTPOUTEIBHBIX KOHCTPYKIMH M CTPOUTEIBHOTO
o0opynoBaHusa. PaccMOTpEeHBI MPOTPECCHBHBIE THIBI OONTOB M IaHBl PEKOMEHAAIMU M0 MX NMPUMEHEHHI0. OTpaskeHBI
BOTIPOCHI, Kacaromiecs OO0pa3oBaHMS CKBOXHH B OETOHE M Kele300€TOHE, YCTaHOBKH M 3aTsDKKE OOJTOB, BHIBEPKH
000pyOoBaHM M KOHCTPYKIIHH.

Jinst MH)KEHEPHO-TEXHUYECKUX PAaOOTHUKOB MPOEKTHBIX MHCTUTYTOB, MOHTAXHBIX M CTPOUTEIBHBIX OPTaHHU3AINH, a
TaKKe 3aBO/IOB N3TOTOBHUTEICH.

1. O0mme ykazaHus

1.1. Hacrosmee Ilocobme cocraBmeHo k CHull 2.09.03 "CoopykeHHs NpPOMBIIUICHHBIX NPEANPHATHR" €
MIPUMEHSETCS] TIPU KPEIUICHUW aHKEPHBIMH OositaMu (mamee OonraMm), BKJIFOYAst OOJNTHI M AIOOETHM PaclopHOTO THIIA,
CTPOWTENBHBIX KOHCTPYKIMH ¥ 00OpynoBaHMA K OCTOHHBIM, KEJI€300€TOHHBIM W KHPIHYHBIM 3JEMEHTaM
(ynmamenTaM, CHIOBBIM IOJaM, CTEHaM M T.J.), SKCIUTyaTHPYEMBIX IPH PacdeTHON TeMIeparype Hapy>KHOTO BO3Iyxa
0 MUHYC 65 BKIIFOUUTEIBHO M ITPpH Harpese OetoHa GpyHmamenta 10 50°C.

[Ipumeuanue. PacueTHast 3UMHSAS TeMIIEpaTypa Hapy>KHOTO BO3lyXa IPUHUMAETCS KaK CpeHss TeMIepaTypa Bo3Iyxa
HanboJiee X0I0AHON MATHIHEBKU B 3aBUCUMOCTH OT paifoHa cTtpourtenscTBa coriaacHo CHull 2.01.01.

PacyeTHBIe TEXHOJIOTHUECKUE TEMIIEpaTyphl yCTAaHABIMBAIOTCS 3alaHHEM Ha IPOSKTUPOBAHUE.

1.2. Ilpu HarpeBe OeroHa ¢pyHmameHnTta cpbimre S0°C B pacderax JOIDKHO YUHTHIBATHCS BIMSIHAC TEMIIEpPAaTyphbl Ha
IIPOYHOCTHBIC XaPAKTEPUCTUKH MaTepuaia (QpyHaAaMeHTa, O0ITOB, HOAINBOK, KIEEBBIX COCTABOB H T.II.

1.3. BonTsl, npeaHazHaueHHbIE A1 pabOTHl B YCIOBHSAX arpeCCHBHON Cpelbl K MOBBIIICHHOW BIAXXHOCTH, IOJDKHBI
MIPOSKTHPOBATHCS C YICTOM JOMOIHUTENBHBIX TpeOoBaHMid, mpenbsaBisieMbix CHull 3.04.03.

1.4. TpeOoBanusa Hacrosimero [locoOus HE WCKIIOYAIOT, NPH HAJMYMHA COOTBETCTBYIOLIETO OOOCHOBAHWUS,
MIPUMEHEHHE APYTUX CIOCOO0B 3aKpeIuieHNsT 000pyIoBaHHs Ha (yHIAMEHTax (HampuMmep, Ha BUOPOTacUTENsIX, Ha KIIECHO
u 1p.).

1.5. Pexomenpanuu Hacrosimero ITocobust DOJDKHBI Takke COOJIOAATHCS MPU BBIMOJIHEHWH paboT IO YCTAaHOBKE M
3aKPETUICHHUIO CTPOUTENBHBIX KOHCTPYKIUH M TEXHOJIIOTHYECKOT0 000py/JOBaHUS B IIPOLIECCE MOHTaXa.

2. OCHOBHBIE THIIBI OOJTOB U 00J1aCTh UX NMPUMCHCHUA

2.1. ITo KOHCTPYKTUBHOMY PEIICHHUIO OOJTHI ITOIPA3IEIIIOTCS Ha CIEAYIOIINE TUITB: H30THYTHIC; C aHKSPHOH TUIHTOM;
COCTaBHBIE C aHKEPHOW IUTUTOI; CheMHBIE C aHKEPHBIM YCTPOHCTBOM; MPSMEBIC; ¢ KOHMYECKHM KOHIIOM.

2.2. Mo cmoco0y ycTaHOBKH OONTHI MONIPA3NEIAIOTCS HA yCTAaHABIUBAEGMEIC JO OCTOHHPOBaHUS (YHIAMEHTOB H
yCTaHaBIIMBacMbIe Ha TOTOBBIC (DYHIAMEHTHI WIIM JPYTHEe KOHCTPYKTUBHBIC AIIEMEHTHI B IIPOCBEPIICHHBIC HJIM TOTOBBIS
"komoaup!".

BonTter n30rHYTHIE U C aHKEPHOH IUTUTON, YCTaHABIIMBaeMbIe B (DyHIaMEHTHI 10 OCTOHUPOBAHUS, IPUBECT Ha pHC. 1.

n)




PRl = K

oy
SN
AR AN

n

SRR R

/:'4
i

RN

-

4
s

dm =

o

RNV WNN ?u,.v.,u
o .'{I_

L
'ﬁ_‘/l&
ke
£

r)

. I Y
LRV AR TNNNY L
s ..r_..f.”.._l
g RS O

£,
o
%



.
fr

Vo
Puc. 1. Boxtel, ycTaHaBiIrBaeMbIe B YHIAMEHTHI 10 OCTOHUPOBAHUS
a— U30THYTHIC; 0, B, T — C aHKEPHO#1 IIUTOM; JI, € — COCTABHBIC C AHKEPHOM IIUTOM

BonTbl cheMHble, yCcTaHaBIMBaeMble MOCIe OSTOHUPOBaHHs (YHIAMEHTOB B CIICL[HAIbHbIE aHKEpHBIC YCTPOMCTBA,
3apaHee IPeJyCMOTPEHHbIE B Tele (pyHAaMeHTa, IPUBEICHBI Ha PHC. 2.
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Puc. 2. Bontel cheMHBIe, yCTaHABIMBAEMbIE MOCIIE OETOHUPOBaHUS (HYHIAMEHTOB

a— ¢ TIoCKo# aHkepHO# rumToi (M12-M48); 6 — ¢ nuToit ankepHo# mmrtoi (M56-M125); B— co cBapHO# aHKEepHOI
mutoi (M56-M100)

Bonter H30TrHYTbIC, YCTAaHABJIMBACMBIC B KOJIOAAX, IPHUBCACHBI HA pUC 3.
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Puc. 3. Boarel, ycTanaBnuBaembIe B ""KoJionax", 3apaHee MpeIyCMOTPEHHBIX B (yHIAMEHTax

Bontel mpsiMBle, yCTaHABIMBAE€MBIE B IIPOCBEpPJICHHBIE CKBAXXHHBI TOTOBBIX (YHIAMEHTOB M 3aKpeIlIieMbIe
CHHTETHYECKHUM KJIe€eM (SMOKCHAHBIM, CHJIOKCAHOBBIM) WM C TIOMOIIBIO IIEMEHTHO-TIECYAHOW CMECH METOAOM
BHOpO3aueKaHKH, IPUBEACHBI Ha pucC. 4.



1]

Puc. 4. bonte MIPsAMBIC, YCTAHABJIMBACMBIC B IIPOCBCPJICHHBIC CKBA’KUHBI TOTOBBIX (byH,I[aMeHTOB

a— 3aKpeIuIieMbIe CUHTETHYCCKUM KiteeM (a. ¢. Ne 209305); 6 — 3akperuisieMble ¢ IOMOIIIBIO [IEMEHTHO-TIECYaHOH
cMecH crocoboM BubOpo3adekanku (a. c. Ne 419305)

Bontel pacnopHOro THNA ¢ KOHHYECKHM KOHIIOM, YCTaHaBIMBAaEéMbIE B IPOCBEPJICHHBIE CKBA)XKUHBI TOTOBBIX
(GYHIAMEHTOB M 3aKpeluisieMble C IIOMOIIBI0 Pa3KUMHBIX IIaHT WM [IEMEHTHO-TIECYaHbIM PAacTBOPOM CIOCOOOM
BHOPOTIOTPY>KEHHSI, IPUBEACHBI Ha PHC. 5.
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Puc. 5. Bontsl, pacnopHOro THNa ¢ KOHUYECKUM KOHIIOM, YCTaHABIMBAEMbIE B IIPOCBEPIICHHBIE CKBAYKMHBI TOTOBBIX
(byHIaMEeHTOB

a— 3aKpeIuIsieMbIe ¢ TOMOIIBIO pazKIMHOM HaHTH (a .c. Ne 539170); 6, B — 3aKkperurieMple IIEMEHTHO-TIECYaHBIM
pacTtBopoM criocoboM BHOpororpykeHus (a. ¢. Ne 737573 m a. c. Ne 763525)

Pacriopnbie nrobenmu (manee o0enm), yCcTaHaBIMBAaeMble B MPOCBEPIICHHBIE CKBAYKHHBI CTPOUTENBHBIX DJIEMEHTOB
(CTEeHBI, KOJIOHHBI | T.I1.) ¥ 3aKpeIuIsieMble C TOMOIIBIO PACIIOPHBIX YCTPOICTB, MPUBEICHBI HA pUC. 6.
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Puc. 6. I[IO6€J'II/I pacropHbI€, YCTaHABJIMBAEMbIC B [IPOCBEPJICHHBIC CKBA’KUHBI TOTOBBIX KOHCprKIII/Iﬁ

a, 0 — mrobenp-mmuIbky pactopaeie (M8-M24) (a.c. Ne1225936); B — mrobens-BTynka, pacropHast (M6-M20); 1 —
pacriopHasi IIWIbKa; 2 — pa3kKUMHasl 1aHra; 3 — raiika; 4 — pacnopHas BTYJIKa; 5 — pa3KuMHas IpodKa; 6 —
KPETIe)KHBIH 00NIT

2.3. I1o ycnoBUsIM dKCILTyaTalMy OONTHI MOAPa3AEISIOTCS Ha pacCUeTHBIE U KOHCTPYKTHUBHBIE.
K pacuerHbIM OTHOCATCS OOJITHI, BOCIPHHUMAIOIINE HATPY3KH, BOZHHMKAIOIIUE NPH AKCIUTyaTallid CTPOUTEIBHBIX
KOHCTPYKIMH MM paboThl 000py10BaHMS.



K KOHCTpPYKTHMBHBIM OTHOCATCS OOJTBI, IpEAycCMaTpHBacMble JUIsi KPEIUICHHS CTPOUTEIBbHBIX KOHCTPYKIUH H
000py/IOBaHMs, YCTOWYMBOCTh KOTOPBIX IPOTHUB ONPOKUABIBAHMS WIM CABUTa OOECIeunBaeTCsi COOCTBEHHBIM BECOM
KOHCTPYKIMH WM o00opynoBaHus. KOHCTpYKTHBHbIE OONTHI NpeAHA3HAYAIOTCS /IS PUXTOBKH CTPOUTEIBHBIX
KOHCTPYKIMH W 00OpyIOBaHMS BO BpeMsl UX MOHTaXa M Uil oOecredeHus cTaOMiIbHOW paboThl KOHCTPYKLMH M
000pyI0BaHMs BO BPEMsI SKCILIyaTalllH, a TaKKe JUIsl MPEJOTBPAICHHUS UX CIy4aiHbIX CMELICHUM.

YpoBeHb TUHAMUYHOCTH YCTaHABIMBACTCSl B 3aBUCHMOCTH OT THIIa M XapakTepa 000py10BaHHs.

2.4. Bontel Uil KperuieHWsT KOHCTPYKLUMH M 00OpYyIOBaHWS JOJDKHBI M3roTaBnuBarkecst B coorBercTBHU ¢ ['OCT
24379.0 "Boarel ¢yHnamentHeie. OOmme texuumueckue ycnoBus' un ['OCT 24379.1 "Bontel (yHIaMeHTHBIE.
KoncTpykius u pazmepsr”.

Krnaccudukanus 601TOB B COOTBETCTBUM C YKa3aHHBIMH CTaHJapTaMH NpuBeJieHa B Ta0u. 1.

Tabuuma 1
Pucynok Tun 6onra HomunaneHeli I'OCT 24379.1
JUaMeTp
pe3nOsl d, MM
a |HM3oraytsie 12-48 Tun. 1 |Mcnonuenue 1
6 |C ankepHO# 16-48 Hcnonuenwue 1
B |mMTOM 56-140 Tun. 2  |Mcnomuenue 2
1| 100-140 Hcnonnenue 3
1 |CocraBHBIE C 24-48 Hcnonuenue 1
¢ |aHKepHO¥ mmTON 56-64 Tun. 3 |Hcnonuenue 2
a |CwpemHBIE C 24-48 Hcnonuenue 1
2 | 0 |aHKepHBIM 56-125 Tun. 4 |Hcnosnnerue 2
B [ycrpoiicTBoM 56-100 Ucnonuenue 3
3 Nzornytsie B 12-48 Tun. 1 |HUcnonuenue 2
KOJIOJIIIAX)
4 IIpsimble Ha KI€rO
U C IIEMEHTHO-
MecyaHoi
BHOpO3a4eKaHKOM 12-48 Tum. 5 —
a |C KOHUYEeCKUM Hcnonuenue 1
5 0 |koHIIOM 12-48 Tumn. 6 |Ucnomnuenue 2
B Hcnonuenue 3

2.5. bontel m3ornytele (cM. puc. 1, a) mpeAHa3sHAYAIOTCS A KPEIUICHHWS CTPOMTENbHBIX KOHCTPYKLHH |
TEXHOJIOTHYECKOTO 000pYIOBaHUs B TEX CIIydasX, KOT/a BbICOTa (PyHIaMEHTa He 3aBUCHUT OT IIyOWHBI 3a/1eJIKU OOJITOB B
6eToH.

2.6. Boatel ¢ aHKepHOM TUIUTOH (cM. puc. 1, 6, B, T'), UIMEIOIIIE MEHBIIYIO TTYOUHY 33A€JIKH [0 CPABHEHHIO ¢ OO TaMH
N30THYTBIMH, PEKOMEHIyeTCsl IIPUMEHSTh B TEX CIIydasx, KOT/a BBICOTa (hyHIaMEHTa ONpeelsieTcs] TIIyOnHON 3a1eKu
6011TOB B OETOH.

2.7. BonTel cocTaBHBIE ¢ aHKEPHBIMHU TUIUTAMH (CM. pHC. 1, 1, €) IPUMEHSIOTCS B CIydasX yCTaHOBKHM 000pYIOBaHUS
METOJIOM TTOBOPOTA WJIM HAJIBYKKH (HAPHMEP, NTPHU MOHTAaXXE BEPTUKAIBHBIX IMIMHAPHIECKUX alllapaToB XMMHUYECKOH
MIPOMBIIICHHOCTH). B 3TuXx ciydasx Mydra M HIKHSS OITWIbKA C aHKEPHOHM IUIMTOW YCTAaHABIMBAECTCS B MAacCHB
(dyHI1amMeHTa BO BpeMs OCTOHHMpPOBAaHMSA, a BEPXHssI INNMWIbKA BBEPTHIBaeTCS B My(Ty Ha BCIO JJMHY PE3bObI mocie
YCTaHOBKH 00O0PY/IOBaHHS Y€Pe3 OTBEPCTHUS B OITOPHBIX YACTSIX.

JlnHa BBUHYMBAHUS IIMIIBKYA B My(Ty 10IDKHA OBITH HE MeHee 1,6 nnameTpa pe3n0s! OoTa.

2.8. BoATHI M30THYTHIE U C AHKEPHOH IUIMTOM YCTaHABIMBAIOTCS /IO OETOHMPOBaHUs (YHIAMEHTOB Ha CIIEIHAIbHBIX
KOHJYKTOPHBIX YCTPOMCTBaxX, CTPOr0 (PUKCHPYIOIIMX UX MPOEKTHOE MOJI0KEHUE B Ipoliecce OETOHNPOBAHMS.

2.9. bontel cbeMHBIE (CM. pHC. 2) PEKOMEHIYETCsl NPUMEHHTH TJIaBHBIM 00pa3oM ISl KPEIUICHHS TSDKEIOTo
MIPOKATHOTO, Ky3HEYHO-TIPECCOBOTO, 3JIEKTPOTEXHHYECKOTO W JIPyroro o0OOpYAOBaHUs, BBI3BIBAIOIIETO OOJIBIINE
JIMHAMHYECKHE Harpy3Kd, a Takke B TeX Cilydasx, Korja OONThl B MPOLECCE 3KCIUTyaTalMd 00OpYHOBaHUS ITOJUIEKAT
BO3MOJKHOH 3aMEHe.

[Ipn ycraHOBKE CHEMHBIX OOJNTOB B MaccuB (yHIaMEHTA 3aKJIA/IbIBACTCs TOJIBKO aHKEpHas apMmarypa (aHKepHbIE
YCTPOWCTBA), a MIMIBKA YCTaHABINBAETCsI CBOOOAHO B TpyOe rociie ycTpoiicTBa pyHIaMeHTa.

2.10. BonTel M30THYTHIE, ycTaHABIMBaeMble B "KoJoalax" TOTOBBIX (YHIAMEHTOB (CM. pHC. 3) C IOCIEIYIOIUM
3aMOHOJIMYMBAHNAEM KOJIO/I1a OETOHOM, PEKOMEH/TYIOTCS JUIsl KpEeTIeHHsT 000pYI0BaHHS M CTPOUTEIBHBIX KOHCTPYKIUH B
TEeX CIIy4asix, KOTJa He MOT'yT OBITh YCTAHOBIICHBI OONTHI B IPOCBEPIICHHBIE CKBAXKHHBI.



2.11. Bontel npsiMble HA CHHTETHYECKHX KIESX (IMOKCHAHOM WM CHJIOKCAaHOBOM) U 3aKpeIUIsIEMbIe C MOMOLIBIO
LIEMEHTHO-TIECUaHOil cMecu crocoOoM BHOpO3ayeKaHKH (CM. puc. 4) pEKOMEHIYIOTCS JUIsl KPEIJICHUsI CTPOUTENBHBIX
KOHCTPYKIIMA W TEXHOJOTHYECKOTO OOOpYHOBaHHMA C YypOBHEM acummerpmu Imkma p > 0,6 — mis GonroB Ha
CHUHTETUYECKHX Kiesx U p > 0,8 — st 60onToB Ha BUOpO3aueKaHKe.

BonThl, 3akpersemMble C IMOMOIIBIO 3MOKCHUIHOTO KIesi, MOTYT 3KCIUTyaTHPOBAThCS MPH PACUETHOW TeMIieparype
HapykHOTO Bo3xyxa 10 muHyc 40°C u npu HarpeBe O6etoHa o 50°C, GONTHI, 3aKpeIUIsIeMble CHIIOKCAaHOBBIM KJIeeM, —
cootBeTcTBeHHO 10 MuHyc 40°C u o 100°C.

2.12. BoATHI pacropHOTO THIIA, 3aKpeIIsieMble C IIOMOIIBIO PAa3’KUMHOM LAHTH (CM. PUC. 5, a), U paclopHbIe A00eIn
(cM. puc. 6) mpenHasHayarOTCsA IS KPEIUICHHWS CTPOUTENBHBIX KOHCTPYKIMH M 00OOpYNOBaHHS, HCHBITHIBAIOIINX
CTaTHYECKHe W BUOpAIMOHHBIE Harpy3ku (p > 0,9).

2.13. BonTel ¢ KOHMYECKUM KOHIIOM, 3aKpEIIIEMbIE IEMEHTHO-TIECIAHBIM PACTBOPOM CIIOCOOOM BHOPOIIOTPYKECHUS
(cMm. puc. 5, 6, B), peKOMEHIYIOTCS U KPEIUICHHUS CTPOUTEIBHBIX KOHCTPYKIIMHA U TEXHOJIOTHIECKOTO 000PYIOBaHIS, 32
UCKITIOUYEHHEM 000pyIOBaHN, BBI3BIBAIOLIECTO 3HAUYNTENIBHBIC JUHAMUYECKHIE U YIapHBIC HATPY3KH (Ky3HEUHO-TIPECCOBOE
00opyaoBaHUE, IPOKATHBIE KIETH, IEKTPOABUTATEIH OONBIION MOIITHOCTH | JIP.).

[Mpumeyanue. BonThl ¢ KOHWYECKMM KOHIIOM WCIIOJNHEHHS 2 W3TOTOBJISIOTCS BBICA/IKOW, HWCIIONHEHHS 3 —
HaBHHYMBAHUEM KOHHMYECKOH BTYIIKH.

2.14. Bonthl, ycTaHaBIMBacMbIe B MPOCBEPJICHHBIC CKBa)XUHBI TOTOBBIX (DYHJaMEHTOB, HE NOIMYCKAeTCS MPUMEHSTh
JJIA KPCIUICHHUA HECYHIMX KOJIOHH BHaHHﬁ, O60pyHOBaHHLIX MOCTOBBIMHU KpaHaMH, a TaKXKC Jisd BBICOTHBIX 3ﬂaHHﬁ nu
COOPYKEHM, U KOTOPBIX BETPOBAsk HArpy3Ka sSBJIIETCS OCHOBHOM.

JUis KpemyieHnsl yKa3aHHBIX KOHCTPYKUUH T0MycKaeTcsl IPUMEHATh OONTH ¢ KOHHYECKUM KOHIIOM, YCTaHAaBIMBAaEMbIe
€roco0oM BUOPOMIOTPYKEHUSI.

ITpu aToM riryOuHA 3a1enKu O0NTOB A0/DKHA OBITh He Meree 20 d.

IIpu MeponpusTHIX, 00eCIeynBaIOIUX HAJAEKHOCTh U JOJTOBEYHOCTh AaHKEPOBKHU (YBEJIMUEHHAs INIyOMHA 3afeiIKy,
JIOTIOJTHUTENBHBIE aHKEPYIOLUE YCTPOWCTBA | T.J.), IOMYCKAETCs KPEIUICHNE YKa3aHHBIX KOHCTPYKLMI OONTaMu APYTUX
THUIIOB, YCTAHABJINBAEMBIMH B IIPOCBEPIICHHBIC CKBAXXKWHBI TOTOBBIX (D)YHIAMEHTOB, IO COTJIACOBAHUIO C OpraHU3alued —
pa3pabOTIMKOM 3TUX OOJITOB.

2.15. Jlng KpemieHHs TEXHOJIOTHYECKOTO OOOpYIOBaHWS J[ONMYCKAeTCs YCTAaHABIMBAaTh B CKBAXHHAX OOJTHI
JIMaMEeTpoOM CBBIIIE 48 MM IIPH COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHYECKOM OOOCHOBAHWH W NPH HAIMYUH OYpOBOTO
000pyIOBaHUS.

2.16. Pacnopuble [mi00enu TNpegHA3HAYaOTCS A 3aKPEIUICHHWS TJAaBHBIM  00pa3oM  CaHTEXHHYECKOro,
EKTPOTEXHNIECKOTO M BEHTHISIIMOHHOTO 00OPYIOBAaHHMS, @ TAKXKE SJIEMEHTOB OTAEIKH, OOJIHUIIOBKH U TIP.

KoHcTpyKInn 1 pa3meps! pactiopHbIX Jfo0erneii mpuBeIeHs! B pHIL. 1.

2.17. dro6eny mpenHa3HavaroTesl Ui KOHCTPYKTHBHOTO 3aKpEIIEHHs Pa3IMdHOTO MEJIKOTO 000pYyIOBaHMUS, a TAKXKe
METaIIOKOHCTPYKIMH, NeTaled JeKOpAaTHBHOM OTIENKH M JPYIHX 3JIEMEHTOB Ha (yHIAaMEHTaX, CTeHax M JPYIrux
CTPOUTEJBHBIX KOHCTPYKIMAX U3 OETOHA, XKeIe300eTOHa 1 KUpITHJa.

TexHudueckas TOKyMEHTAIMs Ha ro0enn padpadortana BHUMonTa)CIIeicTpoeM.

2.18. Y3upl KpemieHHs OONTaMH C Pa3KUMHOW [AHTOW W PACMOPHBIMH TIOOCTSMH [OITyCKaeTCs BBOIHUTH B
SKCIITyaTaluio cpasy Mocie YCTAaHOBKH OOJITOB M Ar00emel.

3. Pacuyet 60JiTOB

3.1. Harpy3ku, aeiicTByromme Ha OONTBI, IO XapakTepy BO3ACHCTBHSA MOAPA3ICIAIOTCS HAa CTATHYSCKUE U
JUHAMHUYecKue. BennunHa, HanpaBleHHE M XapakTep NSHCTBYIOIIMX HArpy30K OT 0OOpyIOBaHHs Ha OOJTHI OJKHBI
OBITh YKa3aHBI B 33/IaHUH HA MPOCKTHPOBaHKE QYHIAMEHTOB IOJ 000PYAOBaHHE.

3.2. Maxa craneil pacueTHbIX OONTOB, FKCIUTyaTUPYEMBIX IIPH PACUYETHON 3UMHEW TeMIlepaType Hapy»KHOTO BO3/IyXa
110 MuHyC 65°C BKIIOYHTENBHO, JOIDKHA HA3HAYAThCA B COOTBETCTBHUH C YKa3aHUSAMH TaoII. 2.

Tabmuma 2
Pacuernas 3uMHss Or—40°Cu | Or—40 go Or—51 mo
TeMIIepaTypa HapyKHOTO BBIIIIE —50°C —65°C
Bo3ayxa, °C
Mapka craiu BCr3kn2, 0912C-6, 0912C-8,
BCr3mnc2, 10I2C1-6 10I2C1-8
Cr120

IIpumeudanue. bonTel JonycKaeTcst U3rOTOBIATh U3 IPYIMX MapoK CTaJlel, MEXaHUYECKHE CBOMCTBA KOTOPBIX HE HUXKE

CBOMCTB cTajeil MapoK, yKa3aHHBIX B TaOII. 2.




3.3. BouTel sl KpeIyIeHUsI CTPOUTENBHBIX KOHCTPYKIIMH TpU TeMIIepaType HapyXHOTO Bo3ayxa oT munyc 40° C n
BBIIIE TOJDKHBI M3TOTOBIATHCS W3 yriepoaucToil cramu mapku BCt3kn2 (I'OCT 380), a mist kperuieHus: 000pyI0BaHUL
— u3 yriepoauctoit cramu mapku BCt3nc2 (I'OCT 380) unu u3 koHcTpykuuonHoi cramu Mapku Ct20 ('OCT 1050).

Jdnst GonToB amamerpoM 56 MM u Oosiee JIOMyCKaeTcsl NPUMEHATh IPH TEX K€ TEMIEPaTYpHBIX YCIOBHSX
HHU3KOJIETHPOBaHHYI0 cTaib Mapok 0912C-2 u 10I'2C1-2 ('OCT 19281).

3.4. Jlna KpemuieHusi cOCyJIOB M amnmapaToB, IMpeAHA3HAYCHHBIX Ui OOpaOOTKM W XpaHEHHs B3PHIBOONACHBIX
MPOJYKTOB, a TAaKXKe Ul KPEIUICHHsS allapaToB KOJOHHOTO THIA IPH pacyeTHOH 3UMHEH TemIiepaType Hapy:KHOTO
Bo3ayxa 10 MuHyc 30°C BKIIOUHTENBHO, CIEIyeT MPUMEHATh cTamb Mapku BCt3mc3 (Bmecto cramu mapkun BCt3mc2);
IIpU TEMIIEpaType HapyKHOro Bo3ayxa ot MuHyc 31 1o 40°C — crans mapku C120 mo 'OCT 1050.

3.5. [Ipu pacdeTHO 3UMHEH TemIepaType HapyKHOTO BO3Iyxa 10 MHHYC 65°C HHU3KOJICTHPOBAaHHBIE MapKH CTaJeH
09T2C-8 u 10I2C1-8 momkHBI UMETHh YIApPHYIO BSI3KOCTh He Hibke 30 ﬂ)K/CMZ 3 KFC'M/CMZ) Ipu TeMIeparype
ucnbITanus Muayc 60°C.

3.6. KoHCTpyKTHBHBIE OOITHI BO BCEX CITydasX AOIMYCKaeTcs M3TOTOBIATE U3 ctany Mapku BCt3kmn2 mo [OCT 380.

3.7. PacdeTHple CONPOTHBIICHHUS MeTallia O0JITOB pacTsHKEHHIO R, ciemyer nmpuHUMATH 1o Tabr. 3.

Tabmuma 3
PacuerHoe conpoTrBIeHNe MeTamia pactspkeHnro R, MIla
HuameTtp BCr3nc2, 0or2cC 1012C1
oosTa, MM BCr3xmn2,
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 0onThl OMDKHBI OBITH 3aTSHYTHI Ha BEJIWYMHY MPEABAPUTEIBHOW 3aTsHKKM F, KoTopas AJisl CTaTHYeCKHX
HArpy30K JOJDKHA MpWHUMAThCS paBHOW: F = 0,75 P, mma muHammueckmx Harpy3ok F = 1,1P, rme P — pacuernas
Harpyska, AeificTBytomas Ha OouT.

Jnst CTPOUTENBHBIX KOHCTPYKIMH (CTaNbHBIX KOJOHH 3[JaHUHM W T.II.) 3aTSDKKY OONTOB JIOIYCKAeTCsI OCYIIECTBIISATH
CTaHAAPTHBIMH PYyYHBIMH HHCTPYMEHTaMH C MPEACIbHBIM YCHIIHEM (10 yropa) Ha GOMT.

3.9. IInomasap nmomnepeyHoro cedeHust 60yIToB (M0 pe3bde) JOIMKHA ONPEENATHCS U3 YCIIOBHS POYHOCTH 110 hopmyre

A =x, PIR,, 1)

rae x, = 1,35 — mis AuHAMIYECKUX Harpy3okK; Kk, = 1,05 — my1st craTideckux Harpy3ox.

Jns cheMHBIX OOJTOB C aHKEPHBIMU IUIMTaMH, YCTAaHABJIMBAa€MbIX CBOOOJHO B TpyOe, koddduimeHt x, mus
JUHAMUYECKUX Harpy30K MPHHUMAETCs paBHBIM 1,15.

3.10. Ilpu neiicTBUM JMHAMHYCCKUX HArPy30K CeucHHe OO0JITOB, BRIYHMCICHHOE TT0 Gopmyie (1), ciemyer mpoBepuTh
Ha BBIHOCJIMBOCTH 110 (hopMyIie

Aa=18 yux, Pl aRy, 2
rae ¥y — Ko3(h(GUUMEHT Harpy3Kd, NPUHMMAaeMbld MO Tabj. 4, 3aBUCAMIMI OT KOHCTPYKLMH Oonta; 4 —

K03(h(UIMEHT, YINTHIBAIOMINI MacIITaOHBIN (hakTOp, MPUHUMAEMBIi 1o Tabi. 5, B 3aBUCHMOCTH OT AnaMeTpa Oonta; o
— K03()(DUIMEHT, YYUTHIBAIOLIMIA YUCIIO IIMKIIOB HArPYXKESHUsI, IPUHUMAEMBbIi 10 TadJ. 6.

Tabnuua 4
Konerpykimn | C otrubom |  C aHKepHOU MIIMTOMN Ipsmbie | Konnueckue
60ITTOB (pacmopHbie)

Huametp 12 —48 | T'myxux 12 | Cpemubix | 12 —48 6—48
6onTOB (110 — 140 56 — 125

pe3noe) d,

MM
1 2 3 4

DCKu3bl . . ' =




I'ny6una 3agenku H npunsita u3 yenosus R, = 145 Klla
Makcumanbhas 25 d 15d 30d 10d 10d (8d)*
DIyOMHA
3anenxku H
MuHIMATBEHOS 6d 8d 10d 5d 8d
paccrosiHue
MEXIy OCAMU
OoroB
MuHIMATT- 4d 6d 6d 5d 8d
HOE  paccro-
SHUE OT OCH
OomroB 110
pand  QyH-
JIAMEHTa
Koappunn- 0,4 0,4 0,25 0,6 0,55
€HT Harpys-
KO ¥
Koadprrmrenr| 1,9 (1,3)** | 1,9 (1,3) 15 2,5(2) 2,3(1,8)
CTaOHMITBHOCTH
3aTSDKKU K

* B ckoOKax JaHa rTyOHHA 3aJeIIKU U OOJNTOB JHaMeTpoM MeHee 16 MM.
* B ckoOKax JaHbl 3HaYeHUSI K0P PHUIINCHTA K CTATHYECKIX HATPY30K.

Tabmuma 5
Huamerp |10-12( 16 |20-24|30-36|42-48|56-72(80-90|100-125| 140
oosTa, MM
u 0,9 1 11 1,3 1,6 1,8 2 2,2 2,5
Tabmuia 6
Yucno muknos | 0,05-10° | 0,2:10° | 0,8-10° 2-10° 5.10% u
Harpy>KEeHHS Ooee
a 3,15 2,25 1,57 1,25 4

3.11. Tlpu pacyere KpeIuieHUI! CTPOUTENBHBIX KOHCTPYKIMH YCHIIME NPEIBAPUTEILHON 3aTSXKKH U TUIOLIA/b CEYCHHS
00JITOB CIIEIYEeT ONPEASIATh KakK AJIs CTATUYECKUX Harpy30K, €CIIM B MPOEKTE HET CTICIHATIbHbBIX YKa3aHUH.

3.12. Ilpu rpynmoBoil ycTaHOBKE OOJTOB AJIS KpEIUIeHUsT 000pynoBaHus (puc.7) BETHYMHA PacUETHOW Harpysku P,
HPUXOAAIIAACS Ha OJMH OONT, JOJDKHA ONpeeNaThes Ul Hanbosee Harpy »keHHOro 6oiTa 1o gopmyie

P =—Nln+My,|5?, ©)

rne N — pacuernas Hopmanbhas cuna; M — pacyernbiii nsrubaromuii Moment; N — o6lee KOIMYECTBO GONTOB; Y1

— pacCTOAHUC OT OCH NOBOPOTA 10 Hanbolee YAaJaeHHOro boira B paCTHHyTOﬁ 30HE CTBIKA, yi — pacCTosiHUuC OT OCHU
IIOBOpOTa 10 i-ro 60.]'[Ta, IPpHU OTOM YUUTBIBAKOTCA KAK PACTAHYTBIC, TAK U CIKATBIC OOJITEIL.



Puc. 7. PacueTHas cxema onpeeNeH s YCUIIUH IPU TPYIINOBON YCTAHOBKE OOJTOB TS KPEIUICHUS TEXHOIOTHYECKOTO
00opynoBaHUs

Ocb TIOBOPOTA, JIOITYCKAETCsI IPUHUMATH NTPOXOSIIEH Yepe3 IEHTP TSHKECTH OTIOPHOH MTOBEPXHOCTH 000PYIOBaHMS.

3.43. JIna CKBO3HBIX CTaNBHBIX KOJIOHH, MMCIOIIMX pa3AeibHbIC 0a3bl, BEIUYMHY pACUCTHOH pacTATHBAIOUICH
Harpy3KH, IPUXOIAIICHCS Ha OIUH OOIIT, CISAYET ONPEACIATE 0 (PopMyIIe

P=(M-Ng)/nh, @

rae M u N — usruGarommmii MOMEHT U TIpOJIONbHAs CHIJIA B CKBO3HOI KOJIOHHE Ha YpOBHE Bepxa (yHnamenta; N —
paccTosTHHE MEKAY OCSIMH BETBEH KOJOHHBI; 1 — KOJIMYECTBO OONTOB KPEMJICHHUS BETBU KOJIOHHBI; 8 — PacCTOSHHE OT

LIEHTPA TSHKECTU CEYEHHS KOJIOHHBI 10 OCH CXKaTOW BETBH.
3.14. [Insa Ga3 cTaibHBIX KOJOHH CIUIONTHOTO THUMA (PHC. 8) BEIMYWHY PacUeTHOW HATpPy3KH, MPUXOIIIICHCS Ha OOUH

pacTsAHyTHII 00T, CIEAyET ONpenensTh o Gopmye

P=(R;6sx-N)/n (5)

rae N — HOpOoAO0JIbHas CUJjia B KOJIOHHC, Rg — PAaCYCTHOC COIPOTHUBJIICHUEC OeToHa (I)yH,I[aMGHTa O0CCBOMY CXKaTHIO,
MPUHUMACTCA B 3aBUCHUMOCTHU OT KJIacCa OeToHa mo TabI. 7; N — KoJIM4eCTBO PaCTAHYTBIX 60J'ITOB, PACIIOJIOKEHHBIX C
OI[HOI>'I CTOPOHBI 0a3bl KOJIOHHBI, 65— IIAPHUHA OHOpHOﬁ IJIUTHI 0a3bl KOJIOHHEI; X — BBICOTA CKATOM 30HEI OETOHA o1

OTIOpPHOI! TUIUTOM 0a3bl KOJIOHHBI, ONpe/eIIsieTcs 1o (hopMyIe

x=1 -/ -2N(e,+¢)/R,s, . ®)

rae | — paccrosiaue ot paBHOzECTBYOIEH yCHIMIT B PACTAHYTHIX GONTAX O IPOTHBOIOIOXKHOM rpaHy IHThE C

— PaccTOsIHUE OT OCH KOJIOHHBI IO OCH 00JITa; €) — HKCLEHTPUCUTET IPUIIOKEHUS HATrPY3KH.



Puc. 8. PacueTnas cxema YCI/IJ'II/Iﬁ B OIIOPHOM CCUYCHUM JId CTAJIbHBIX KOJIOHH CIUIOHNIHOI'O THIId

Tabmuma 7
Knacc 6erona B10 B12,5 B15 B20 B25 B30
R, MIla 5,8 7,3 8,7 115 14,5 17
BricoTa cxaToi 30HBI X OTPaHUYHUBACTCS YCIOBUEM
X S §R Ia, (7)
rae
_ 0,85-0,008R, o
R= TR 085-0008R_" (®)

6a
1+ (1-

400 L1

B dopmyne (8) R, u Ry, 8 MITa.

B Tex ciyuasx xorna X > &g la, cnenyer noswicuts knace Getona dymmamenta muG0 YBETHUUTH ONOPHYIO TLUIATY,
00 MPEeyCMOTPETh KOCBEHHOE apMUPOBAHUE.

3.15. BenuuuHy yCWIHS TIpEIBAapUTENBHON 3aTSDKKHM OONTOB — IS BOCTIPHATHS TOPH3OHTANBHBIX (CIBUTAIOIINX)
yCHIMHA B IDIOCKOCTH CONPSDKCHUS 000pynoBaHHS C (yHIAMEHTOM JJIsI CIABHTOYCTOWYHMBBIX COCAMHEHHWH (HE
JOITyCKaronnx CMEUICHUA OHOpHOﬁ KOHCTPYKIMH Ha BECJIMYMNHY 3a30pa MEKIAY CTECPKHEM 60J'ITa 1 CTCHKaM# OTBEPCTHA B
CTakaHe) CIeAyeT ONpeaeNaTh mo Gpopmyse

F1=x (Q-Nf)/nf )



rae Q — pacCyeTHasd cABUTarOIlas Cuia, HCﬁCTByIOHIaﬂ B OHOpHOﬁ IJIOCKOCTH, N — HOpMaJibHas CHJa, f —

KOX(QQUIMEHT TpeHus, mpuHUMaeMblii paBHbIM 0,25; N —— KoIMYeCTBO 0ONTOB;, K — KO3 GOUIMEHT CTaOMIBHOCTH
3aTSKKY, IPUHUMAEMBIH 110 Tab. 4.
3.16. IIpu COBMECTHOM JICHCTBUH BEPTUKAIBHBIX U TOPU30HTAIBHBIX (CIBUTAONINX) CHJI BETHYUHY YCHIIUS 3aTSHKKU

Fo cnenyer onpenensats no gpopmyiie
Fo=F+Fi/x (10)
[Mnommans monepevyHoOro ceyeHus 60Ta Mo pe3pde B ATOM citydae onpeaesaeTes mo hopmyse

Asa=(kx, P+ F1) [k Ry (11)

rae K — ko3 hunmeHT crabuibHOCTH 3aTSDKKH, IPUHUMAEMBbI 110 TaoI. 4.

3.17. B cIBHTOJ0NYCKAIOMMX COSTMHEHHX ciBuratomas cuia Q BocnpuHEMaeTCs 3a cueT COMPOTUBICHUS CTEPIKHS
Gonra cpe3y u onpeensercs no Gopmysie

Q <0,6 Ay Ry . (12)

HpI/I COBMCCTHOM Z[eﬁCTBHH OCEBbBIX P 1 CIOBUTAKOIINX Q yCI/IHI/Iﬁ X AOIMMYCTUMBIC BCIWMYUHBI MOTYT 6I)ITI)
OTIpeIeyeHbI 110 HOopMyIaMm:

P<0,6 A5 Rgy (13)

Q < 0,4 Asa Rea n; (14)

rae N — Koau4ecTBo OOITOB.
BenuunHa yCUIUs OpeBapuTeIbHOM 3aTskky 601T0oB Fo B 3TOM ciyuae momxna HazHauaThes 10 hopMyie

F2 = KAsa RSLI / 2 (15)

3.18. Cupuratontyro cuny Q, meficTByIONIyI0 B MIOCKOCTH H3rMGAIONIEr0 MOMEHTA, T CKBO3HBIX CTATBHBIX KOJOHH,
HMCIOIIUX pa3fieibHbIC 0a3bl I0J] BETBH KOJOHHBI, JOMYCKACTCS BOCIPHHHUMATH CHJION TPEHHS MMOJ CKATOW BETBBHIO
KOJIOHHBI U OTIPECIISITh U3 YCIOBUS

Q<f[M+N(h-6)]/h, (16)

rzie 0003HAYCHUS TE XKe, YTO B popmyie (4).

CZ[BI/IFaIOHlyIO CUJIY CTAJIbHBIX KOJIOHH CIIJIOIIHOTO THIIA, @ TAKXKE JJI1 CKBO3HBIX KOJIOHH IPU I[eﬁCTBI/II/I CI[BI/IFaIOH_[eﬁ
CUJIbI NEPINICHAUKYIIAPHO MJIOCKOCTHU 1/131“1/1621}011161“0 MOMCECHTa (CBS[3CBI)IC KOJ'IOHHBI) JOITYCKAcCTCA BOCIIPUHHUMATH CHUJION
TPEHUS OT ACUCTBUS MPOJIOTBHON CHIIBI M CHIIBI 3aTSDKKH OONITOB U OTIPEAETISTH 0 (opMyIie

Q <f(n Asa Rea/ 4 +N), (17)

rie N — MuHMManbHas npojoabHAs cHila, COOTBETCTBYIOMIAS HATPY3KaM, OT KOTOPBIX ONpEAENseTcs CABUraomas
cWia; /N — KOJMYECTBO OOJITOB JUIA KpEIUICHWA CXKATOM BETBM KOJIOHHBI WM KOJIMYECTBO C)KAaTBIX OOJTOB,
PACIIONIOKEHHBIX C OJHON CTOPOHBI a3kl KOJOHH (I KOJIOHH CIUIOIHOro Tuma); f — koa(duuuent TpeHus,

npuHEMAaeMbIi paBHbIM 0,25; Ay — Tommaas cedeHus 0IHOTO GoNTa.

3.19. BoaTel HE0OXOAUMO 3aTATHBATH, KaK MPABWIIO, C KOHTPOJEM BEIMUYMHBI KPYTAILIETO MOMEHTA MKp, H-m,
3HAaYECHHE KOTOPOTO CIIEAYET ONPEALIIATh Mo (hopmyiie

My =F ¢ (18)

re F — ycunue npensapurensroit 3atskkn 60110B; & — K03(DOUIMEHT, YIUTHIBAIOIINN TeOMETPHUECKUE Pa3MEPHI
pe3p0bI, TPEHUE Ha TOpIIE Taiiki U B pe3b0e, IpHHIUMaeMBbIi 1Mo Tabi. §.

Tabnuua 8
HuameTtp 60nTa, MM Em Huametp 6onTa, MM Em
10 2.10° 56 1,4-102
12 2.4.10° 64 1,7-10°
16 3,2.10° 72 1,9-102
20 4,4.10° 80 2,1.10°




24 5,8-10° 90 2,3:10°

30 7,5:10° 100 2,5:102
36 9.10° 110 2,8:102
42 1,110 125 3,2:102
48 1,2:102 140 3,5:10°

3.20. MuHHMaNbHy0 TIIyOuMHY 3a1enkud 0ontoB w3 cramm mapku BCt3kn2 B ¢ynmamente (pasmep H) mmsa Gerona
kiacca B12,5 crexyer npuHUMAaTh 110 Tab. 4.

[lpu Ipyrux MapKax cTajgell GONTOB WM IPYroM Kiacce OetoHa rinybuny sazenku H, cremyer ompemensts mo
bopmye

H, > H my. mo, (19)
rIe M1 — OTHOIIEHHE pacueTHOTO COMpPOTHBICHUS pAacTsHKeHHIO OeroHa Kiacca B12,5 k pacueTHOMY
COIIPOTHBJICHHIO OCTOHA TNPHHATOTO Kiacca; /12 — OTHOLIEHHWE PAacUeTHOT'O CONPOTHBICHHSA PAaCTSHKEHHIO MeTajlla

0O0JITOB MPHUHATON MAapKH CTAJIN K paCUETHOMY CONPOTHUBIICHUIO pacTsDKeHHIO cTainu Mapku BCT3kn2.

Jast 6onToB auamerpoM 24 MM u Oojiee, yCTaHABIMBAEMbIX B CKBKHMHAX OTOBBIX (PyHZaMEHTOB, KO3 GHUIUEHT 7711
ClIeyeT MIPUHUMATh PAaBHBIM €IUHUIIC.

3HaYCHHA PpacCHCTHBIX COl'[pOTI/IBJ'IeHI/Iﬁ OceToHa PaCTAKECHHUIO Rgt B 3aBHCHMOCTH OT Kjlacca OeToHa JaHbI B Ta01. 9.

Tabmuma 9

Kitacc 6erona B10 B12,5 B15 B20 B25 B30
R4, MIla 0,61 0,7 0,8 0,95 1,1 1,2

Jnst Tex ke MaTepHajJoB MHUHMMAIBHYIO TNIyOWHY 3alefKH Jr00enb-BTYNKH paclopHO (cM. puc. 6,B) ciemyer
npuarMate H = 6 d , ¢ yueroM BelqWYMH CIIEAYIONIMX PAcYETHBIX MapaMeTpoB: Kod(h¢uuuenta Harpysku y = 0,4;
ko3 dunmeHTa cTabMIbHOCTH 3aTsHKKK k = 1,3 (Ipu AMHAMHYECKUX BO3JCUCTBUSX Kk = 1,9); paccTOsSHHS MEXIY OCIMH
noberneit — He MeHee 5 d, oT kpast pyHaaMeHTa 10 ocu arobens — 6 d.

3.21. I'myOuHa 3a1emKi pacHoOpHBIX AI00EeH, yCTaHABIMBAEMBIX B MATKHE MaTepHaibl (KUPIHY, KEPAaM3UTOOETOH),
JIOJDKHA OBITh yBennueHa Ha 2 0 IO CpaBHEHHIO C TITyOMHOM 3aelIKi aHAJIOTHYHBIX II00eNel, yCTaHaBIUBAaeMBIX B
KOHCTPYKIINH U3 OeToHa kiacca B12,5.

3.22. lnst KOHCTPYKTHUBHBIX OOJITOB ¢ OTTHOAMH TIIyOHHY 3a/1eJIKH B OETOH J0MyCcKaeTCsl MPUHUMATh paBHOU 15 d, aist
60nTOB ¢ ankepHbIMU MnTaMu — 10 d, a 1y1st GONITOB, yCTaHABIMBAEMBIX B CKBaXKHHBI, — 5 (.

3.23. HauMeHbIInEe AOIMYCTHMBIE PACCTOSHUS MEXAYy OCAMH OONTOB M OT OCH KpailHHUX OONTOB A0 TpaHen
(byHIameHTa IpUBeACHBI B Ta0II. 4.

PaccTostHus Mex Iy 60NTaMu, a TakKe OT OCH OONTOB 10 rpaHd (yHIaMEHTa IOMyCKaeTcs yMeHbIaTh Ha 2 d mpu
COOTBETCTBYIOIIEM YBEIMUCHHUHU TITyOHHBI 3a1eKu Ha 5 d.

PaccTtosiHus 0T ocu OonTa 10 TpaHW (QyHIAMEHTa JOIYCKAETCS YMEHBIINUTH €Ile Ha OAWH TUaMeTp NpU HaJIUIHH
CHELaIbHOI0 apMHUPOBAHUS BEPTHUKAJIBHOW IpaHu (yHIAMEHTa B MECTE YCTAHOBKH OOJITa.

Bo Bcex ciyuasix paccTosHHE OT OcH Oosita 10 TpaHU (yHZAMEHTa He AOJDKHO ObITh MeHbIne 100 MM ams GonToB
nuaMmerpoM 10 30 MM BKmouuTenabHO, 150 MM s GontoB nuamerpoMm 10 48 MM u 200 MM s OONTOB THAMETPOM
Gonee 48 Mm.

3.24. Tlpu ycTaHOBKE CIapEHHBIX OOJTOB, HANpUMEP Ul 3aKPEIUICHUs] HECYLIMX CTaJbHBIX KOJIOHH 3JIaHUH U
COOPY)KEHHH, JOJDKHA TpeaycMaTpuBaThcd oOmIas aHKepHas IUIMTa C PAacCTOSHHEM MEXIY OTBEPCTHUSAMH, PaBHBIM
MPOEKTHOMY pa3Mepy MEXAy OCSIMHU OONITOB, WJM CIIEAyeT YCTaHaBIMBATh OJMHOYHBIE OONTHI ¢ "paz0exkoi” 1o
riny6une. [1yOuHy 3aeKi CIApeHHBIX GOJITOB MPH PACCTOSHUHE MEeX Iy MxX ocsamu 8 d u Gonee cienyer HasHayath 15 d,
npu paccrosiunu MeHee 8§ d — paBHoit 20 d.

PaccTosiHie OT Kpas IIHMTHI 10 OcH 0O0MTa CiefyeT Ha3Ha4yaTh He MeHee 2 d, MPH 3TOM IUIOIIAJb AHKEPHON ILIUTHI
JI0JDKHA OBITH HE MeHee 32 d?.

3.25. PacueTHble 01U ONEPEYHBIX CEYeHUH 00TOB (110 pe3rde) B 3aBUCUMOCTH OT MX JMaMeTpa NpHUBE/ICHBI B
tabm. 10.

Tabimma 10
Huamertp PacueTHas momans Huamerp PacyeTHas miomann
pe3b0bI MOTEPEYHOI0 CEUEHUS pe3b0bI MOTNEPEYHOIr0 CEUECHHUS
GonroB d | Gonros no pessde Asg, | 00mToBd  (Gonro mo pessde Asa,
oM’ oM’
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. /lnamMeTpsl KOHCTPYKTUBHBIX OOJTOB JOJDKHBI OBITH YKa3aHbl B 33aJaHUM HA MPOCKTUPOBaHHE (PYHIAMEHTOB.
[Tpu oTCYTCTBHM yKa3aHUH AUaMETpPbl KOHCTPYKTHBHBIX OOJITOB HA3HAYAIOTCSl B COOTBETCTBHHM C JUAMETPOM OTBEPCTHH B
OTIOPHBIX YacTAX 000PYIOBAHHSI.

[Tpumeps! pacyera 601TOB AaHBI B pwil. 2 HacToswiero [locooust.

4. O6pa3oBaHie CKBOXXHH B OCTOHE U kKene300eToHe

4.1. OOpa3oBaHue CKBa)XWH B OCTOHE M JKeNe300€TOHE IPOU3BOAMTCS MEXaHW3UPOBAHHBIM HHCTPYMEHTOM,
TEXHHUYECKUE XapaKTEPUCTUKH KOTOPOTO MpUBEET B NpHJl. 3 HacTosero [Tocoous.

4.2. OOpa3oBaHUE CKBAXUH B OETOHE U JKeJIe300€TOHE ClielyeT MPOU3BOIUTD 110 pa3MeTKe JU00 uepe3 OTBEPCTHSI O
(yHIaMeHTHBIE OOJITHI B CTAHMHAX NPEIBAPUTEIHEHO BHIBEPEHHOTO 000pYI0BaHUSL.

4.3. PazmeTka MeCT YCTaHOBKH OOJITOB MPOM3BOIUTCS: @) OOIIEIPUHATEIMU METOAAMH I'€0/1e3UUECKOi pa3OUBKH, IIPH
3TOM PEKOMEHJyeTCs OCH O0OpYIOBaHMS M OCH OTBEPCTHIl HaMedaTh KEPHOM IO MAacisHOW Kpacke; 0) mo mabiioHy
(cHSITOTO C aHKep-TIJIaHa) C MCIIOJIb30BAHMEM €ro Kak KOHIYKTOpa; B) IIyTeM MpeABapUTEIbHON YCTAHOBKH 000PYIOBaHHS
C HaKepHUBAaHHEM MECT PaCIIOJIONKEHHsI OOJITOB uepe3 OTBEPCTas B CTAHHUHE.

4.4. PazmeTka OTBEPCTHI TOJDKHA IPOU3BOUTHCS B CTPOTOM COOTBETCTBHH C pa3MepaMM Ha YepTerKax.

[MorpemHocTh pa3MeTKU OTBEPCTHI 1O OONTHI A0JDKHA OBITH He Oosiee 50% BEIMUUHBI AOIYCKAEMBIX OTKIOHEHHH
pacmoioxkeHui oceil pyHIaMEHTHBIX OOJITOB.

To4HOCTB pa3MeTKH Oceil OTBEPCTHI JODKHA OBITh HE HIDKE BEJIMUUHBIL, ONPE/ICIIIEMOH ClIe/TyIONIei 3aBUCUMOCTbIO:

Jo+6. =(D-d)/4, (20)

rae O u é;, — BEJIMYUHBI OTKJIOHEHUI OT HOMUHAJIBHBIX Pa3MEpPOB, KOOPAUHHUPYIOIIUX II0JIOKEHUE OCU OTBEPCTUH;

D — xuamerp oteepctus nox Gont B cranuHe o6opynosanus; d — nuamerp dyHzamMenTHOro GonTa.

4.5. TexHonorus oOpa3oBaHMSA CKBXWH JOJDKHA OTBEYATh TPEOOBAaHMSIM JACHCTBYIOIIMX TEXHHYECKHUX YCJIOBHH Ha
IIPOU3BOJICTBO pabOT U MpaBMJIaM TEXHUKH 0€30T1aCHOCTH.

4.6. Jlns obpa3zoBaHMs CKBaXHMH JuaMeTpoMm Oomee 60 MM mHeBMomepdopaTopamu OypeHHE PpPEeKOMEHIyeTcs
MIPOM3BOIUTE B /Ba dTama. CHadana MpOCBEPIMBAETCS CKBaKMHA auamerpoM 50—60 MM, a 3atreM — TpeOyemoro
JMaMeTpa.

4.7. Bypenne CKBaKMH B >KeJI€300€TOHE C BEPXHHM apMHPOBAaHHEM IPH HEOOXOAMMOCTH MOKET HMPOU3BOJIUTHCS C
MIPOPE3KOH apMaTyphl, TONAaBIIEH B CEYCHHWE CKBAKWHBI, IPH IOMOIIM KHCIOPOIHO-alETHICHOBBIX PE3aKOB WIIH
JIEKTPOYTOBBIM CIIOCOOOM.

4.8. lna cBepiieHUs] CKBOXUH IO/ KOHMYECKHe OONTHl M ar0benn (cM puc. 5, 6) cieayeT NMPUMEHATh 3IIEKTPO- U
ITHEBMOTIEp(OPATOPHI MIIN CBEPIMIbHBIE MAIIMHBI, OCHAIIEHHBIE aJIMa3HBIMH KOJIBIIEBBIMH CBEPIIAMH.

4.9. Tlpn cBepieHNM ajJMa3HBIMH KOPOHKAaMHM M KOPOHKaMHM, OCHAIIEHHBIMH TBEpABIMH CIUIaBaMH, HeoOXxoauma
rojiada BOJIBI JJISI OXJIXK/CHUS B 30HY pe3aHus. Pacxo BoJbl 3aBUCHT OT JUaMeTpa MpoOypuBaeMoOW CKBaXKHHBI. [Ipu
JUaMEeTPe CKBAKHUHBI 10 25 MM pacXoJ BOJbI COCTAaBIsAeT 1,5 j1/MuH, a mpu auametpe 6osee 25 MM — 110 2,5 J1/MHUH.

4.10. IlnameTp CKBa)KMHBI JUIS MPSIMBIX OOJTOB HA CHHTETHUECKUX KIIESX (3MOKCHIHOM HIIM CHJIOKCAHOBOM) JIOJIKEH
ObITh Ha 8-12 MM Ooutbliie TUamMeTpa OomTa.

4.11. lnameTp CKBaXHH IS TPSIMBIX OOJITOB, 3aKPEIUIIEMBIX C MOMOIIBIO IIEMEHTHO-TIECYaHOW CMECH CIocoOoM
BHOpPO3aueKaHKH, OTPEAEIAETCS pa3MepaMu YIUIOTHUTEIHHOTO YCTPOUCTBA (CM. TIPHIL. 5).

4.12. ]lmameTp CKBaXWH Ui KOHHYECKUX OOJITOB, 3aKPEIUIIEMBIX C MOMOINBIO0 Pa3’KMMHOW LAHTH, M JOIyCTHMBIE
OTKJIOHEHHSI Pa3MepOB CKBAXXMH IMPUHUMAIOTCS 1Mo Tabm. 11.

Tabmuma 11

Jwnamerp 6onra, MM 12 | 16 | 20 | 24 | 30 | 36 | 42 | 48
Juamerp ckBaxwunb,,| 16 [ 22 | 28 | 32 | 40 | 50 [ 60 | 68
MM
JlomycTumble +1 +1,5 43
OTKJIOHCHHSI, MM




4.13. I[I/IaMeTp CKBAXXUH JJI1 KOHHYCCKHX 6OJ'ITOB, 3aKPCIUIACMBIX HEMCEHTHO-TIECYAHbIM PACTBOPOM METOAOM

BHOPONOTpYKEHNUs], ONpeIeNsieTcss JMaMeTpoM KOpPOHOK D,,, A7 cBepieHHs CKBaKMH M IMPUHUMAETCSA B COOTBETCTBUM C
Tabu. 12.

Tab6numa 12
Juametp Oonra, MM 12 ) 16 | 20 | 24 | 30 | 36 | 42 | 48
Junametp xoponku D,,,| 30 | 30 | 40 [ 43 | 52 60 | 70 | 80
(IMaMeTp CKBa>KHHBI),
MM
4.14. PazMepsl KOJIOALIEB ISl U30THYTHIX OOJITOB JOJDKHBI IPUHUMATHCS B COOTBETCTBHH ¢ Tabi. 13.
Tabnuma 13
DCKHU3 KOJIOIA Hunametp Pa3meps! konoaua, Mm
00JTOB, MM B L
12 300
] 16 100 400
1 E- 20 500
1 ¢ 24 150 600
I—'-‘ 30 750
f 36 200 900
D .. [ 42 1050
I 48 250 1200

PaccTosiHre OT rpaHH KOJOANA O HApPYXKHOH rpaHu (yHIaMEHTa JOJDKHO ObITh He MeHee 50 MM it 0OnTOB
nmuametpoM oT 12 1o 24 mM u 100 MM — aiist 6onToB guamerpoM ot 30 mo 48 M.

JlomyckaeTcss M3rOTOBIICHHE KPYTJIBIX KOJIOAICB ITYyTEM WX BHICBEPIUBAHMSA B TOTOBHIX (PyHIAaMEHTaX ajIMa3HBIMH
HHCTpYMEHTaMHU. J{maMeTp KOJOIa JOJKSH IPUHIMATRCS PaBHBIM pa3Mepy B.

4.15. JImameTp CKBaXWHBI IO TIOOCTH OIpENeNsIeTCS pa3MepaMu CBEPIIIBHOTO (PEXYIIero) WHCTPYMEHTA,
KOTOPBII MPHHUMAETCS 110 Hapy>KHOMY THaMeTPy KOHCTPYKTHBHBIX 3JIEMEHTOB 0OJITA.

5. Ycranoska 00iToB

5.1. bonTbl M30THYTHIE U C aHKEPHBIMM IUIMTAMH (CM. puc. 1), a Takke aHKepHas apMaTypa CheMHBIX OOJITOB (cM.
puc. 2) JOJDKHBI yCTaHaBIMBAaThcd B (yHZaMEHT a0 OETOHMPOBaHMS Ha CIEHUAIBHBIX KOHIYKTOpax, CTPOTO
¢uKcupyomux ¥ 00ecleunBaIOMIUX IPOEKTHOE MOJIOKEHNWE OOJITOB M aHKEpHOH apMaTypsl NMpH OETOHHMPOBAHUH
¢dbyHIaMeHTa.

B atux ciy4asx pexkoMeHIyeTcsi NMPUMEHSTh ChEMHBIC KOHAYKTOPHI W OOBEIMHSTH OONTHI B OJIOKHM, a TaKkKe
UCTIONIb30BaTh IIJIa30BO-0JI0UHBIE METO/BI YCTAHOBKM OOJTOB M JAPYTrHEe MEpONPHATHS, HalpaBlCHHBIE HAa CHIDKCHHUE
pacxo/ia MeTajula 1 MOBBIIIEHNE TOYHOCTH YCTaHOBKH.

5.2. Tlpu pacrnoioXeHHHM HW3OTHYTHIX OONTOB y Kpas (QyHOaMeHTa OTOTHYTHIH KOHel 0onTa HEoOXoauMo
OpPHEHTHPOBATh B CTOPOHY MAacCHUBa, a PHU PACIIOJI0KEHNH B YIIax — 110 X OHUCCEKTpHCe.

HwxHre KoHIBI 00ITOB, pacONOKEHHBIE B MEeCTaX MycTOT (hyHIaMEHTOB (TIPOEMOB, TOHHEIEH U JIp.), TOMYyCKAETCs
BBITTOJTHATH U30THYTHIMU (pHC. 9), IPH 3TOM yroi u3ruda 60JITOB K BEPTUKAIN TOJKEH COCTABIATh He Oojee 45°, a mumHa
MPSIMOTO y4YacTKa y Hadasna 3aaenku | mpuanmaercst ve mexee 0,5 H.



Puc. 9. Bums! THYTHIX OOJNTOB B yCTaHOBKA MX B (pyHIaMEHTax

5.3. IIpu ycTtaHOBKE COCTaBHBIX OONTOB (CM. pHC. 1, 11, €) HIKHSS IIIMAIEKa COBMECTHO ¢ My(DTOH M aHKEpPHOH TIHTON
yCTaHaBIMBaeTCs N0 OCTOHMpOBaHWA (yHIAMEHTa, a BEpXHss IUMNMIbKA BBEPTHIBACTCA B My(Ty M NpUXBAaTHIBaeTCS
CBapKoif II0CJIe YCTAaHOBKH 000PYIOBaHHs, KOTOPOE MOHTHPYETCS METOJIOM ITOBOPOTA MU MOABHKKH.

5.4. YcraHoBKa OONTOB Ha STIOKCHIHOM KJIe€ MOXKET MPOM3BOTUTECS TIPH TeMIIepaType HapyKHOTO BO3IyXa OT MHHYC
20°C u BrIIe, Ha cHIToKkcaHOBOM Kitee oT 10°C u BpImIE.

ToJMHY KICEBOTO CIIOS CIIEAYeT NPUHUMATE OT 4 10 6 MM.

PaBHOMEpPHOCTh TOJIMHBI KJIEEBOTO CIIOS JIOJDKHA O00ECHEUMBATHCS YCTAHOBKOW (DUKCHPYIOIIUX KONl U3
XOJIOMHOTSIHYTOI apMaTypHOW NpOBOJIOKK. HikHee KOJibIO yCTaHABIUBAETCS B CKBKUHY JI0 3aJMBKH KIles, BEpXHEe —
MOCJIE YCTAaHOBKH OO0JITA.

Cocrapusironye 3MOKCUIHOTO Kiles (32 UCKIIIOUEHHEM TeCKa) SBJISAIOTCS TOKCHYHBIMU BELIECTBAMU, U Ipu pabore ¢
HUMH HE00XOIUMO cOOII0IaTh TPEOOBAHUS TI0 TEXHHKE OE30MAaCHOCTH U MPOM3BOJICTBEHHON CAaHUTAPHH MPU paboTe C
STIOKCHIHBIMHU CMOJIaMHU, TIPEIbSBISIEMbIC OpPraHaMU FOCYAapCTBEHHOTO CAHUTAPHOTO HAaI30pa.

TexHosormyeckasi cCxeMa yCTaHOBKH OOJITOB Ha CHHTECTHYCCKOM Kilee TpuBeeHa Ha puc. 10.
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Puc. 10. TexHonornveckas cxema yCTaHOBKH OOJITOB Ha KIICIO



1 — koponka OypoBasi; 2 — ranra Oyposas; 3 — ygo3arop; 4 — kuieit; S — 6ounr; 6 — 006opyg0BaHKE

CoctaB W TEXHOJOTHS IIPUTOTOBICHUS CHHTCTUYECKOTO KJesl (3MOKCHAHOTO W CHIOKCAHOBOTO), a TaKXkKe
PEKOMEHAAINH 0 yCTaHOBKE OOJITOB JaHBI B IPHIL 4.

5.5. Bubpo3auekanka IpsSMBIX OOJITOB JKECTKOH IEMEHTHO-TIECYAHOH CMECHIO OCYIIECTBIICTCS B KOJBIICBOHM 3a30p
MEXIy OOITOM M IOBEPXHOCTHIO CKBAXHHBI C IIOMOINBIO CIICIHANBHOTO YIUIOTHHTEIBHOTO ycTpoicTBa. Kpurepnem
Ka4eCTBEHHOTO YIIOTHEHHS CMECH CIY)KHT CaMOIPOW3BOJBHBIH MOABEM BHOPOYIUIOTHHTENS M3 CKBAXHHBI Ha

MMOBEPXHOCTh. Y CTAaHOBKY OOJNTOB CIOCOOOM BHOpPO3avyeKaHKHU MPH TeMIIEpaType HApYKHOTO BO3ayXa Hike MuHyc 20°C
MIPOU3BOIUTH HE CIEYeT.

TexHomormyeckasi cxeMa yCTaHOBKH OOJITOB CIIOCOOOM BHOPO3avueKaHKHU MPUBEIcHA Ha puc. 11.
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Puc. 11. TexHonoruveckasi cxema yCTaHOBKH OOJITOB CIIOCOOOM BHOPO3aueKaHKH

— KOpOHKa OypoBast; 2 — mrranra Oyposas; 3 — 6ont; 4 — Bubparop; 5 — yajauHuTeNb; 6 — BOpOHKa; 7 —
1 6 ;2 6 ; 3— oounr; 4 6 5 6 ;7
VIUIOTHUTEND; § — IIEMEHTHO-TIECUaHasl CMeCch; 9 — 06opyoBaHue

CocTaB ¥ TEXHOJIOTHS MPHUTOTOBJICHHUS IIEMEHTHO-TICCUAHONH CMECH, a TaK)Ke PEKOMEHIAIMU M0 yYCTAaHOBKE OOJTOB
JIaHbl B TIPUIL. 5.

5.6. PacmiopHble GONTHI C Pa3KUMHOW LAHTOM 3aKPEIUIAIOTCS B CKBAXKHHAX C IOMOIIBIO CHEMHBIX HHBEHTApPHBIX

MOHTQ)XHBIX TPYOOK, KOTOpBIE CIyXaT A pacrmopa manr (puc. 12). Ilocne 3akpemseHus 6onta B CKBaXHHE TPyOKa
CHHMaeTcsl.
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Puc. 12. YcranoBka pacmopHOro 60iTa ¢ pa3KUMHOM [TaHTOH C IIOMOIIBI0 CheMHOW HHBEHTAPHOW MOHTa)KHOH TPYOKH
1 — xoHnueckas mNuiIbKa; 2 — pa3KUMHas [[aHra; 3 — WHBEHTapHas MOHTaXHas TpyOKa; 4 — miaiiba; 5 — raiika

BeITsDKKa ©0JITa IPH €ro 3aKpeIUIeHUH He JOJDKHA IpeBbiuath 1,5 d, roe d — nuamerp Oonra.

5.7. Ilpn HanM4YMH MPON3BOICTBEHHON arpeCCHBHON cpebl (MAcsTHOM, KHCIOTHOH | IIp.), a TakXkKe MPH 3aKpEeTUICHUN
000pyIOBaHHS C TUHAMHYECCKUMH BO3ACHCTBUSIMH CKBaXKHHBI [UII KOHHYECKHX OOJTOB C pa3KMMHOW LAHTOH ciemxyer
3aJIUTh [IEMEHTHBIM PacTBOPOM IIOCIIE TIPEABAPUTEIBHON 3aTSKKH OOJITOB.

5.8. YcraHOBKa U 3aKpeIICHHE KOHMYECKUX 00ITOB (CM. pHC. 5, 0, B) IIEMEHTHO-TIECUYaHOH CMECHIO OCYIIECTBIIOTCS
IIyTEM BHOPOIIOTPYKEHHS OOJITOB B CKBa)KHHBI, 3aIIOJTHEHHBIE PACTBOPOM Ha 2/3 MX TITyOHHBI.

Bubponorpyxenne O0NTOB, Kak IPaBHJIO, OCYLIECTBISIETCS TEMH JK€ HHCTPYMEHTaMH, KOTOPBIMH CBEpIATCS
CKB&)XHHBI C NPUMEHEHHEM, B CIydae HEOOXOIUMOCTH, MEPEXOAHBIX YCTPOMCTB (3aKMMOB), HMIIM C TIOMOILBIO APYTUX
CBEPIWIBHBIX HHCTPYMEHTOB, CO3/IAIOIINX OCTYATENbHO-BpPAIaTeIbHOE IBIKCHHE.

Jnst obecriedeHUsl TPOEKTHOTO TMOJIOXKCHUSI OONTOB MO CXBATBIBAHMSA PACTBOpAa B BEPXHEH YaCTH CKBayKHHBI
YCTaHABJIMBAIOTCS (PUKCATOPHI U3 TIPOBOJIOYHBIX KOJIEIl, KIIMHBEB U JIP.

TexHosornyeckast cxema ycTaHOBKH OOJITOB cHOCOOOM BHOPOIIOTPYKEHHS TpHUBEIeHa Ha puc. 13.
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Puc. 13. Texnonornueckas cxema yCTaHOBKH OOJITOB CIIOCOOOM BHOPOIIOTPYIKEHUSI

1 — xopoHka OypoBas; 2 — mtadra OypoBasi; 3 — IeMeHTHO-TiecyaHast cMech; 4 — OO0IIT; 5 — mepexoqHuK; 6 —
BHOpOMOTPYKaTeb; 7 — 000pyIOBaHUE

CocTaB U TEXHOJIOTHI IPUTOTOBJICHUS [IEMEHTHO-TIECYaHOTO PACTBOPA, a TAKKE PEKOMEH/IAIMHU TI0 YCTAaHOBKE 0OJITOB
JIaHbl B IpUIL. 6.

5.9. VYcraHoBKa W 3aKpeIUIeHHE H30THYTHIX OONTOB B KOJIOAIBI OCYIIECTBiIseTcs OeroHoM kiacca B1l5 Ha
MEJIKO3EPHUCTOM 3aTI0JIHHUTEIIE.

5.10. YcraHOBKa pacHOpHBIX JAI00EIb-BTYJIOK OCYIIECTBISIETCS IOCPEICTBOM OCAKUBAHUS MX B MPOCBEPJICHHBIC
CKBA>XUHBI U Hocne[[ylomei/i 33.6I/IBKI/I METAJUIMYCCKUX PA3KUMHBIX HpO6OK C IMOMOUIBIO CIICIUAJIBHBIX OITPABOK.

TexHosornyeckasi cxemMa yCTaHOBKH PacliopHbIX JII00eNb-BTYJIOK IPUBEACHA Ha puc. 14.
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Puc. 14. TexHonorudeckasi cxema yCTaHOBKHU JH00€Tb-BTYJIKH PACIOPHOM

1— koponka OypoBasi; 2 — mitanra OypoBasi; 3 — pacropHasi BTyJKa; 4 — pa3KuMHast mpoOka; 5 — omnpaska; 6 —
KpenexHblit 60nT; 7 — 00opynoBaHue

5.11. OtkioHEeHHs Ocell 3a0eTOHMPOBAHHBIX OOJITOB, AaHKEPHOH apMaTypbl U OOJITOB, YCTAHABIMBAEMbIX Ha TOTOBBIX
(byHIaMEHTaX, OT IPOCKTHOTO MOJIOKEHUS He TOJDKHBI IIPEBBIMIAaTh 2 MM B Iu1aHe U £10 MM 1O BEICOTE.

5.12. OTKJIOHEHUs OT MPOEKTHOTO TOJIOKEHHUSI OCEH KOJIOJIEB /I U30THYTHIX OOJTOB HE JOJDKHBI IpeBbimars +10
MM.

5.13. MakcumaiipHasi BeJIMUMHA JIOIYCTUMOT'O CMEILIEHNS] BEPXHEro KOHIA 00JITa Ipy U3rude He J0JDKHA MPEBbINIATh
2 d. Ipu sTom medopmarmu u3ruba 601Ta JOMYCTUMBI TOIBKO BHE €ro pe3s00BOi YacTH.

6. BriBepka 000pynoBaHUsS M KOHCTPYKITUI
Crioco0bl onupaHus 000pyI0BaHKs Ha PyHJaMEHT

6.1. YcranoBka o0opymoBaHus Ha GyHIAMEHT OCYIIECTBIISIETCS CIEAYIOUTIM CTIOCOOOM:

a) C BBIBEPKOMW M 3aKpETUICHHEM Ha IMOCTOSHHBIX OIIOPHBIX 3JIEMEHTaX M MOCIEAYIOUIeH MOUIMBKONH OETOHHON CMEChI0
3a3opa "obopynosanue - GpyHaament" (puc. 15, 0);

0) c BBIBEpKOH Ha BpPEMEHHBIX OIIOPHBIX ODJIEMEHTaX, IOJUIMBKOI 3azopa "oOopynoBanue - (yHAamMeHT' Hu C
ONMpPaHUEM IIPH 3aKPEIUICHUN Ha MacCHB 3aTBEPCBIIET0 MaTepHasa IMoAIUBKY (0eCIOAKIaI0YHBIA MOHTaX, pHc. 15, a).
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Puc. 15. OnopHsIe 37IeMEHTHI AT BRIBEPKU M YCTAHOBKU 000PYAOBaHUSA
a — BPEMEHHbIE; O — ITOCTOSHHBIE; | — OT)KUMHBIE PETYINPOBOYHBIC BUHTHI; 2 — YCTaHOBOYHBIE TalKH C
Tapesb4aThIMU IPY)KUHAMK; 3 — MHBEHTapHbIE JOMKPAThl; 4 — 00JIerYeHHbIE METANINYECKIE TTOAKIAIKH; 5 — MaKeThl
METANTMIECKUX MOJIKIIA/I0K; 6 — KIIMHBS; 7 — OMOpHBIE OalIMaky; 8 — KECTKHE OIOPEI

IIpn mepBom crnocobe onmpanHust 00OpYHOBaHWS Iepelada MOHTAXKHBIX M OIKCIUIyaTallMOHHBIX HAarpy3oK Ha
(yHIIAaMEHT OCYIIECTBIISIETCSI Yepe3 MOCTOSHHBIC OTOPHBIE 3JIEMEHTHI, a IOJUIMBKA UMEET BCIIOMOTATEeNIbHOE, 3aIIUTHOE
WM KOHCTPYKTHBHOE Ha3HAUCHHE.

IIpn HEOOXOOMMOCTH PEryJHPOBKH IOJIOXKEHHS OOOPYNOBaHMS B IPOIECCE HKCIUTyaTallMd MOAJIMBKAa MOXKET He
MIPOM3BOIUTECS, YTO JOJDKHO IPEyCMAaTPUBATHCS HHCTPYKIMEH IPH MOHTAXE.

6.2. Tlpu yctaHoBKe O0OpYIOBaHMSI C HCIIOJIH30BAaHWEM B KaueCTBE IOCTOSHHBIX OIOPHBIX 3JIEMEHTOB IIAKETOB
IUTOCKUX METAUITMYECKUX ITOJIKIJIA/IOK, OTIOPHBIX 0AalIMaKoB U T.II. COOTHOLIEHHE CYMMapHOM IIIOMa i KOHTaKTa onop A
C TIOBEPXHOCTHIO (PyHJJAMEHTa ¥ CyMMapHOH IUIONIA/IH MONEPEYHOTO CeUeHMs 00ITOB Ay, TOIDKHO OBITH HEe MeHee 15.

6.3. Ilpn ommpanunm oO6opynoBaHWS Ha OCTOHHYIO IOJUIMBKY O3KCIUTyaTal[MOHHBIC HArpy3KH OT 0OOpYyIOBaHHS
nepearoTcst Ha (pyHIaMEHTB HEOCPEICTBEHHO Yepe3 MOJUTUBKY.

6.4. KoHCTpyKIus CTHIKOB YKA3bIBAETCSI B MOHTAXKHBIX Y€PTEXKaX MM B MHCTPYKIIMH HA MOHTaX 000pYIOBaHHS.

Ilpn orcyTcTBMM CrenManbHBIX yKa3aHWH B HMHCTPYKLIMAX 3aBOJA-W3TOTOBHTENSI OOOPYIOBaHWS WM B TPOEKTE
(yHIaMeHTa KOHCTPYKIMS CTHIKA M THI OTIOPHBIX 3JIEMEHTOB Ha3HAYAIOTCS MOHTA)XHON OpraHU3alueH.

BriBepka o0opynoBaHus

6.5. BriBepky oOopynoBaHus (YCTAaHOBKY B IIPOEKTHOE MOJIOKEHHE OTHOCHTENBHO 33/IaHHBIX OCEd M OTMETOK)
OCYILECTBIISIIOT IOJTallHO C JAOCTMKEHUEM 3aJaHHBIX IOKa3aTeled TOYHOCTM B IUIAHE, a 3aTeéM IO BBICOTE U
TOPU30HTAJIBHOCTH (BEPTUKAILHOCTH).

OTKJIOHEHUsI YCTaHOBJIEHHOTO OOOPYNOBaHMS OT HOMHMHAJILHOTO IIOJIOKEHUS HE JIOJDKHBI MPEBBIIATH JIOMYCKOB,
YKa3aHHBIX B 3aBOJICKOH TEXHUYECKOW JTOKYMEHTAIIMH M B MHCTPYKIUSIX Ha MOHTaXX OTJIEJIbHBIX BUIOB 000PYAOBaHUSL.

6.6. BoiBepky 000pysOBaHHS 10 BBICOTE NPOU3BOJSAT OTHOCHUTEIHHO pabodymMx penepoB MO0 OTHOCHUTENBHO paHee
YCTaHOBJIEHHOTO 000pYIOBaHUsI, C KOTOPBIM BBIBEpPsIEMOE 000PYyJOBaHHE CBA3aHO KMHEMAaTHYECKH MM TEXHOJIOTHYECKH.

6.7. BriBepky 00OpynoBaHMs B IUIaHe (C 3apaHee YCTaHOBJIEHHBIMH OOJTaM{) MPOWM3BOJAT B J(Ba dTala: CHayaja
COBMEIIAIOT OTBEPCTHSI B OMOPHBIX YACTSIX 000pyAOBaHUs ¢ OonTamu (IpelrBapUTeNIbHAS BBIBEPKA), 3aT€M IPOU3BOJIST
BBe/IcHHE O0OpYJOBaHMS B IIPOCKTHOE IIOJIOKEHHWE OTHOCHUTENHHO OCe (yHIAaMEHTOB WM OTHOCHTENBHO paHee
BBIBEPEHHOr0 000pyI0BaHuUs (OKOHYATENIbHAS BBIBEPKA).



6.8. KoHTponb monoxeHHs OOOpYIOBaHHMS NPH BBIBEPKE IPOM3BOAAT KaK OOLICHPUHATHIMH KOHTPOJBHO-
NU3MEPHUTENLHBIMA WHCTPYMEHTaMH, TaK M ONTHUKO-TEOJE3MYECKHUM CIIOCOOOM, a TakKe C MOMOUIBIO0 CHEIHAIbHBIX
LEHTPOBOYHBIX M JPYrHX HPHUCIOCOOJICHNH, 00eCIeyrBalOINX KOHTPOJIb HEPIEHIUKYIIPHOCTH, MapajieIbHOCTH M
COOCHOCTH.

6.9. BeiBepky 000pymOBaHUs NPOU3BOIAT Ha BPEMEHHBIX (BBIBEPOUYHBIX) MJIM MOCTOSHHBIX (HECYIIHMX) OIOPHBIX
JJIeMEHTax.

B kauecTBe BpeMEHHBIX (BBIBEPOYHBIX) OINOPHBIX JJIEMEHTOB IPH BBIBEpKE OOOPYAOBAaHUSI 10 €ro IOJUIMBKH
OETOHHOW CMECHIO MCIOJIB3YIOT: OT)KUMHBIEC PETYJIIMPOBOYHbIE BUHTBI; YCTAHOBOYHBIC TAalKK C TapesibuaThIMU IIaiibamu;
WHBEHTapHBIE IOMKPATHI; 00JIErYeHHbIC METANIMYECKUE MOAKIAIKH U JIp.

IIpu BeIBepKe B KaueCTBE MOCTOSHHBIX (HECYIIMX) ONOPHBIX AJIEMEHTOB, pabOTAaIOIUX M B NMEPHUOJ IKCILUTyaTalllU
000py/I0BaHMs, UCIOIB3YIOT: TAKETHI INIOCKMX METaJUTMYECKUX MOAKIAI0K; METANINYECKIE KIMHbS; OITOPHbIE OaIIMaKHy;
KECTKHE ONOPHI (OETOHHBIE MOIYIIKH).

6.10. BpiOOp BpeMeHHBIX (BBHIBEPOYHBIX) ONOPHBIX OJJIEMEHTOB W COOTBETCTBEHHO TEXHOJOI'MH BBIBEPKH
MIPOM3BOJIUTCS MOHT@)KHOM OpraHM3aliell B 3aBHCUMOCTH OT Beca OTJEJIBHBIX MOHTAaXHBIX OJIOKOB 00OpYyIOBaHMS,
yCTaHaBIIMBAEMbIX Ha (YHIAMEHT, a TAK)KE UCXOAS U3 SKOHOMUYECKHUX MOKa3aTeseH.

KonruecTBO OMOPHBIX AIEMEHTOB, @ TAKXKE YUCIIO M PACIIOJIOKECHUE 3aTSITMBAEMbIX IIPH BBIBEPKE 0OJITOB BHIOMPAIOTCS
U3 YCIIOBUIT 00ecIieueHns Ha/Ie)KHOTO 3aKpEIIeHHs BBIBEPEHHOT0 000pyJOBaHHUS HA TIEPUOJ] €0 MOTHBKH.

6.11. CymmapHy!0 IUIONIaIb OMUPAHHUS MPOMOUHBI (BBIBEPOUYHBIX) ONOPHBIX 3JEMEHTOB A, M’ | Ha ¢byHnameHT
OTPENEeNAIOT U3 BBIPAXKECHUSA

A<6nAds + G1510°, (21)

riae N — 4ucno (QyHJaMEHTHBIX GOJITOB, 3aTATHBAEMBIX TIPH BHIBEPKE 000pynoBaHus; Asy — pacueTHas IUIONIAIb

MOTIEPEYHOro ceueHUsl PyHaMEHTHBIX OOJITOB, Mm% G —Bec BBIBEpsieMOro obopynoBanus, KH.

Cymmapuas rpysonogbemuocts W, kH, BpeMeHHBIX (BBIBEPOYHBIX) OIOPHBIX 3JIEMEHTOB OMpeesAeTcs
COOTHOILIEHUEM

rie Op — HanpspKEHHE MPeJBapUTENIbHOM 3aTsDKKH (DyHIaMEHTHBIX 60nToB, Klla.

6.12. BpeMeHHbIE ONOPHBIE AIEMEHTHI CIIIyeT pacrojiaratb UCXOs U3 YA0OCTBa BEIBEPKH 000PYJIOBaHHUS C YIETOM
WCKITIOYEHHs BO3MOXKHOM aedopMaly KOPIYCHBIX JeTajedl o0opyloBaHHsS OT COOCTBEHHOrO Beca M YCHIHWI
Npe/IBapUTEIbHON 3aTSHKKU raek OOJITOB.

6.13. TlocTosiHHBIE (HECYIIHME) OMOPHBIE DJIEMEHTHI CIIEAYeT pa3MellaTh Ha BO3MOXKHO OJIM3KOM pPacCTOSHHM OT
6ounToB. [Tpn 3TOM OMOPHBIE AIEMEHTHI MOTYT PACHONIaraThCsi Kak ¢ OJHOW CTOPOHBI, TaK U C ABYX CTOPOH OoJITa.

6.14. 3akpermeHre 060pyA0BaHUs B BEIBEPEHHOM IOJIOKEHUH JIOJDKHO OCYIIECTBUTHCS MyTEM 3aTSKKHU Taek OOJTOB B
COOTBETCTBUU C PEKOMEHAAIUAMU pa3Jl. 8 HacTosmero [locodus.

6.15. OnopHasi MOBEPXHOCTh O0OPYJIOBaHKsI B BHIBEPCHHOM IIOJIOKEHHU JOJ/DKHA IUIOTHO MPHIIETaTh K OMOPHBIM
JJIEMEHTaM, OT)KMMHBIC PETYIHPOBOYHBIC BHHTHI — K OTIOPHBIM IUIACTHHAM, a IOCTOSHHBIC OMOPHBIC 3JIEMEHTH — K
moBepXHOCTH (yHAaMeHTa. [IITOTHOCTh MpHUIIETaHHs CONMPATAEMBIX METAJUTMIECKUX YacTel CIIeAyeT MPOBEPATH IIYIIOM
TommuHou 0,1 M.

6.16. TexHonoruss BBIBEPKH OOOPYIOBAHHSA C IOMOMIBIO PETYIMPOBOYHBIX BHHTOB, WHBEHTapHBIX JTOMKPATOB,
YCTaHOBOYHBIX TacK, a TAK)KE Ha )KECTKUX OCTOHHBIX MOAYIIKAX U METAUTMUYESCKHX IMOKIAIKaX JaHa B IIPHIL. 7.

[omnmmBka 0obopyHOBaHUS

6.17. TlommmBka 0OOpPYHOBaHHSA JOJDKHA OCYIIECTBISITHCS OCTOHHOH CMECBIO, IIEMEHTHO-TICCUAHBIMHU  HIIH
CIEHANEHBIMA PACTBOPAMH TIOCIIE TPEIBAPHUTENHFHON (U1 KOHCTPYKIMH CTHIKOB Ha BPEMEHHBIX OIMOpax) WM IIOCIE
OKOHYATENBHOW (TSI KOHCTPYKIIMIA CTHIKOB HA IMOCTOSHHBIX ONOPAaX) 3aTSHKKH T'aeK OOJITOB.

6.18. TommuHa c0s MOIMBKH MOJ 000pyIOBaHUEM Jomyckaercs B npenenax 50-80 mm. [Ipu Hanwynu Ha omopHOU
MIOBEPXHOCTH 000py10BaHMs pedep )KECTKOCTH 3a30p MPHUHUMAETCS OT HU3a pedep (puc.16).



Puc.16. Cxema noanuBKy o 000pyI0BaHKE
1 — ¢yHnmamenr; 2 — moanmBKa; 3 — omopHas YacTb 000pyHoBaHUS; 4 — pedpo KECTKOCTH OITOPHON YaCTH

6.19. TlognmiBKa B ITaHE TOJDKHA BBICTYIATh 32 OMOPHYIO IIOBEPXHOCTH 000pynoBaHus He MeHee yeM Ha 100 mm. [pu
3TOM €€ BBICOTA JIOJDKHA OBITH OOJBIIE BEICOTHI OCHOBHOTO CJIOS ITOJUIMBKY 110 000pYAOBaHHEM He MeHee 4yeM Ha 30 MM
1 He 0oJIee TOJIIMHBI OTIOPHOTO (I1aHIa 000pYAOBAHUS.

6.20. TToBepXHOCTPH MOIMBKH, IPUMBIKAIOIIAs K 000PYI0BAHHIO, JOJDKHA HMETh YKJIOH B CTOPOHY OT 000pYIOBaHHS
1 JI0JDKHA OBITh 3alIMIIEHa MacIOCTONKINM MOKPBITHEM.

6.21. Knacc GaroHa wiam pacTBOpa IO MPOYHOCTH NPH ONMHPAHUH OOOPYNOBaHHS HEMOCPEACTBEHHO HA MOAJMBKY
JIOJDKEH MPUHUMATHCS Ha OJHY CTYIICHB BBIIIE Kilacca OeToHa (pyHAaMeHTa.

6.22. TloBepxHOCTh (hyHIAAMEHTOB NEepe ] NOAIUBKON CIEAYEeT OUYHCTHTh OT MOCTOPOHHHX MPEIMETOB, MACEl U IBIIH.
HemnocpencTBeHHO mepes Mo UTMBKOM MOBEPXHOCTh (PyHIAMEHTa YBIAXKHSIIOT, HE JIOMYCKast IPH 3TOM CKOIUICHHUS BOJBI B
yIITyONIeHUSIX ¥ IPUSMKaX.

6.23. Ilpou3BoauTh NOAIMBKY 10X OOOpYZOBaHMEM MpU TEMIEpaType OKpyXaiollero Bo3nyxa Hike 5°C 0e3
II0JIOTPeBa YKJIaIbIBaeMON CMecH (3JIEKTPOIOA0TrpEB, IPONapUBaHKE U T.II.) HE pa3peraeTcs.

6.24. beToHHYIO CMeChb WM PACTBOp IOJAIOT 4Yepe3 OTBEPCTHS B OMOPHOW YAaCTH WM C OJHOU CTOPOHBI
MOJJTMBaEMOr0 00OPYIOBaHMSI O TeX IOp, MOKAa C MPOTHUBOIIOJIOXXHONH CTOPOHBI CMECh WIIM PAacTBOp HE JIOCTHTHYT
ypoBHsI, Ha 30 MM ITPEBBIIIAIOIIETO BEICOTY YPOBHS ONOPHOW IIOBEPXHOCTH 000PYAOBaHUSL.

Ilomauy cmecu mnM pacTBopa cieayeT NMPOU3BOAUTH O3 MepephlBOB. YPOBEHb CMECH WM PAacTBOpPa CO CTOPOHBI
M0/Ia4Y¥ JIOJDKEH MPEBBIIATH YPOBEHb MOJIMBAEMON TIOBEPXHOCTH HE MeHee uyeM Ha 100 mwm.

JUis moanMBKYM 0OOPYHZOBAaHHMS MOXHO HCIOJB30BaTh NMHEBMOHarHerarenu OetoHa Tuma C-862 uiam 6€TOHOHACOCHI
tuna Ch-68.

6.25. [logauy GETOHHOM CMeCH WIIM PacTBOPa PEKOMEH]IyETCsl OCYIIECTBISATh BHOPHPOBAHUEM C TPUMEHEHUEM JIOTKA-
HakomuTens. Bubparop mpu 3TOM He JOJDKEH KacaThCsl OMOPHBIX 4dacTeil o6opynoBanus. llpu mupuHe TOAIMBAEMOTO
npoctpaHcTBa 6onee 1200 MM ycTaHOBKA JIOTKa-HaKOMUTENs o0s13arenbHa (puc. 17).

Puc. 17. TlognuBka 000py10BaHHS ¢ TIOMOIIIBIO JIOTKA-HAKOTIUTEIS

1— onany0ka; 2 — omopHast 4acTh 000PYJOBaHUS; 3 — JIOTOK-HAKOMUTEIb; 4 — BHOPATOp; 5 — MOTHBOYHAS CMECh;
6 — dynnameHT

JlnuHa 10TKa AOJDKHA OBITh PaBHA AJMHE MOIMBAEMOTO MPOCTPAHCTBA.

OmnupaHue T0TKa Ha MOJJTMBaeMoe 000pyI0BaHUE HE AOITYCKACTCsI.

YpoBeHb OETOHHOM cMeCH MPH MOAJIMBKE € JIOTKOM JIOJKEH HaXOIUTHCS BBIIIE OMOPHOH MOBEPXHOCTH 000PYIOBaHUS
npubnu3uTensHo Ha 300 MM B OAAEPKUBATHCS TIOCTOSHHBIM.

Jlis mpon3BoacTBa paboT MO MOAIIMBKE PEKOMEHIyeTCsl MCIIONIb30BaTh BUOPATOPHI ¢ THOKUM BajioM, Hanpumep VB-
34, UB-47, UB-56, B-60, IB-65, IB-67 u np.



6.26. TloBepXHOCTh TOJUBKH B TCUCHHE TPEX CYTOK IIOCIC 3aBEPIICHHS PadOT HEOOXOJUMO CHCTEMATHYECKU
YBIIQXKHSTH, IOCBINATh OTHJIKAMH WIIH YKPBIBATh MEIIKOBUHOM.

6.27. Ilpu npuMeHeHUU OCTOHHON MOJIMBKH pa3Mep KPYIMHOTO 3aMOJHUTENS TOJDKEH ObITh He Oosee 20 MM.

6.28. Tlombop cocTaBa OeTOHA MPOW3BOJUTCSA B COOTBETCTBUU C JCHCTBYIOUIMMU HOPMATHBHBIMU JOKYMCHTAMH.
Ocanika koHyca OETOHHOHM CMecH JI0JDKHA OBITh HE MeHee 6 cM. J[Jisl yirydlieHus CBOMCTB O€TOHA MOIUBHI (YMCHBIIICHUS
yCaJIKH, YBEJIMYCHHUS TIOJABKHOCTH) peKOMEHAyeTcss BBoauTh n006aBky CJIb B kommuectBo 0,2 - 0,3% Macchl 1ieMeHTa.
Ipu BBenenuu CJIb pacxon IeMeHTa W BOIBI OPUCHTUPOBOYHO cHInKaeTcs Ha 8-10% mpu COXpaHCHHWH pPacCUCTHOTO
3HAYCHUS BOJOIEMEHTHOTO OTHONICHUS. B KauecTBe MOAIMBKH MOKET OBITh HCIOJIB30BaH IIECKOOETOH.

6.29. ]Iy 3aI0UTHI TOJUTMBKHA OT KOPPO3MH B arpECCUBHBIX CpeJax CIEAYCeT MPUMCHSAThH MOKPHITUS B COOTBETCTBUU C
TpeboBanusmu rnassl CHull 2.03.11.

CniocoObl OnUpaHus CTaIbHBIX KOJIOHH

6.30. OnupaHue CTANBbHBIX KOJOHH KapKacOB MPOMBIIIICHHBIX 3IaHUNA C Pa3JCIUTEIbHBIMUA BETBSIMHU (PEIICTUYATOTO
TUTA) OCYIICCTBIIACTCS HA 3apaHee BBHIBCPCHHBIC CTAIBHBIC OMOPHBIC IUIMTHI, KOTOPHIC YCTAHABIMUBAIOTCS MO KAKIYIO
BETBb Ha OCTOHHYIO MOUTUBKY (puc. 18).

A
T

Puc. 18. ComnpsbkeHue CTalnbHBIX KOJOHH PEIIeTYaToro Tuma ¢ GyHaaMeHToM

KonmuectBo u pacrnosiokeHHe OONTOB Ha3Ha4yaeTcs B 3aBUCHMOCTH OT PAacyUETHBIX HArpy30K W KOHCTPYKIUH
¢dyHrameHToB. CXeMBI pacrioyioXkeHHs: O0JITOB MPUBEICHBI Ha puc. 19.

AHKEPHARN /
NAMTA

Puc.19. Cxema pacrnosiosxeHus1 O0JITOB JJIs1 KPETUICHHSI CTATBHBIX KOJIOHH PEIIeTYaToro THUIA.



6.31. OmnwupaHue CTadbHBIX KOJIOHH CIUIOIIHOTO THIIA KAapKacOB IPOMBINUICHHBIX 3JaHUN Ha (QyHIAMEHT
OCYILIECTBIISICTCS Yepe3 CTANBHYIO IUIACTUHY, MPUBAPCHHYIO K KOJIOHHE U YCTAaHABIMBACMYO Ha (DYHIAMCHTHBIC OOJNTHI C
BBIBEPOYHBIMH T'aliKaMH ¢ TIOCJICAYIOIINM 3aMOHOJIHMYHMBAHUEM OTIOPHOTO y3ia (puc. 20).
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Puc. 20. CxeMa yCTaHOBKH CTaJIbHBIX KOJIOHH CIIJIOIIHOTO THIIA KAPKACOB IPOMBINUIEHHBIX 3/JaHUI

7. 3aTsxKa O0ITOB

7.1. IIpu 3akperyieHny 000pyIOBaHNS TalKH OOJITOB TOJKHBI OBITH 3aTSHYTH HA BEIWYWHY YCHIIUS NPEIBAPUTEIEHON
3aTSOKKH, YKa3aHHOW B TEXHWYECKHX YCIOBHSX HAa MOHTaX 00OpymoBaHMA. [IpM OTCYTCTBMM yKa3aHHOW BEIMYUHBI
KPYTSIIEro MOMEHTA PH OKOHYATEIBHON 3aTsHKKe O0NITa OHa He TOJDKHA MPEBBIIATh YKa3aHHOI B Tabm. 14.

Tabmuma 14
Tuamerp pe3nObl GosroB| 10 | 12 | 16 | 20 | 24 | 30 | 36 | 42 | 48
d, Mmm
Jomyckaembrit  makcu-| 12 | 24 | 60 | 100 | 250 | 550 | 950 {1500(2300
MasIbHbIN KpYTSIIHM

MOMEHT M INpu 3aTSKKE
KOHCTPYKTHBHBIX OOJITOB,
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7.2. Ins 3aTs0KKA QyHOAMEHTHBIX OONTOB CJleqyeT NMPUMEHSATh PYYHOW WM MEXaHW3UPOBAHHBIA WHCTPYMEHT, a
TaK)Ke CIEHHANbHBIC IPHCIOCOOICHNUS, YKa3aHHble B Mpui. § Hactosmero [locoOus. Bux nHCTpyMeHTa HOMMKEH OBITH
YKa3aH B IIPOEKTE ITPOU3BOICTBA PaldOT.

7.3. PacuerHple OOJNTHI IWaMETpOM CBBINIE 64 MM, KaK MPaBWIO, CIEAYeT 3aTSATUBATh IIyTEM IPeIBapPUTEIHEHON
BBITSDKKH CIIENHATBHBIMHU THAPABINYECKIMH KIFOYaMU ¢ KOHTPOJIEM YCHIIMS IT0 MAHOMETPY WIH YIJTHHEHHUIO.

7.4. 3atsxka OONTOB JOJDKHA ITPOM3BOAUTHCS PaBHOMEPHO. [yl KOHCTPYKTHBHBIX OOJTOB 3aTsKKa MPOWU3BOJUTCS B
nBa "oOxona", ;s pacyeTHBIX — HE MEHee 4eM B TpH "o0xona". Bontel ciienyer 3arsruBath B IIaXMaTHOM MOPSIKE
CUMMETPHYHO OTHOCHUTENBEHO OCel 000pyJOBaHHSI.

7.5. 3arspKka O0NTOB IpH OECHOAKIAI0OYHOM CIIOCO0E MOHTa)xa 000py1oBaHHMs (TIpeBapUTeNIbHAs 1 OKOHYATEIbHAs)
BBINOJIHACTCA B ABa dTana. OKOHYATENbHYIO 3aTSDKKY CeIyeT MPOU3BOIUTH MOCIE AOCTHXEHHS MPOYHOCTH MaTepuaa
noaauBKK He MeHee 70%.

7.6. Tlpu pabore 00OpymOBaHMS CO 3HAUUTENBHBIMH JUHAMHYECKUMH Harpy3kaMu Tailku OOJITOB B HEOOXOAMMBIX
CITydasix JOJDKHBI IPEIOXPaHAThCA OT CAMOOTBUHUMBAHUS IIyTEM UX CTOIIOPEHUS.

CTonopeHue OCYILIECTBIISIETCS C MOMOUIBIO: a) KOHTpraek; 0) mpyxuHHbIX maid (mo I'OCT 6402); B) maiio
cronopHsIx ¢ Jankamu (o 'OCT 13463).

Heo0xoauMoCTh YCTaHOBKM KOHTpraek, NpPYKMHHBIX MIaii0 M mai0 CTOMOpEeHHs 3aBUCHT OT TUIAa M XapakTepa
paboThl 000pYyIOBaHUS U IOJDKHA OBITH YKa3aHa B IPOEKTe 000py10BaHHUS.

7.7. Tocne 3aBepuieHHs LUKJIA IYCKOHAJIAIOYHBIX paboT M onpoOoBaHMs 00OpYHOBaHHS T'allku OONTOB CIEIyeT
MOJTSHYTh A0 PACUETHOMN BETMYMHBI YCUIHA 3aTHKKH.

7.8. KoHTpOab ycunus 3aTsHXKKH MOXKET OCYIIECTBIIATHCS MO BEJIMYHMHE KPYTAIIErO0 MOMEHTA, 10 MEPEeMEIeHHI0 WIH
YIUIMHEHHUIO 060JITa, YTITy MOBOPOTA FAWKU MIIH 110 BEJIMYHHE AAaBICHUS C THIPOCUCTEME CIEIUABHBIX THIPOKIIOUCH.

7.9. BennuuHa KpyTSIIEro MOMEHTA, IPIIOKEHHOTO K raiike KOHCTPYKTHBHOI'O 0OJTa, Ha3HAYaeTcs B COOTBETCTBUU
C TUTIOM U XapaKTepoM 000pyIOBaHHMsI, HO He OoJiee BEIMUUHBL, IPUBEACHHOI B Ta0. 14.

7.10. PacueTHble OONTHI 3aTATMBAIOTCSA HA BEIMYMHY KPYyTAIEro MOMeHTa M, H-M, koTopsli onpenensiercs mo
dopmyme (13).

7.11. Ycunme 3aTsHKKH CHEMHBIX OONTOB, YCTaHaBIMBaeMBIX B (PYHOAMEHT ¢ M30JHMpYIOMmeH TpyOoit (cMm. puc. 2),

MO’KET KOHTPOIMPOBATHCS MO BETMUMHE YTMHEHHUS WIMHIbKU O. BeluuuHa y/UTMHEHUS MIMHILKK 60JITa OnpeaenseTcs
o opmyre

o0=FH+1)/EAsa, (23)

rne H — riyGuna sazenxu 6onra, m; | — BhIcoTa BhicTymaromeii Han dyHIaMEHTOM dYacTH GONTA O CEPEIMHBI
sarsHyTOi raiikn, M; £ = 2-10° — moyns ynpyrocru Matepuana Goora, klla.

7.12. KoHTpOJIb OKOHYATENHHON BEIMYMHBI YCHIIHS 3aTsDKKH JIOMYCKAeTCsl OCYIIECTBILITh MO YIIIy IIOBOPOTA FaiKH.

s GonToB, yCTaHaBIMBaeMBIX B (YHIAMEHTHl 10 OCTOHMPOBAaHHs (W3OTHYTBIE M C AHKEPHOW IUIMTOMH), yroi
MOBOPOTA IAlKH CICAYET ONpPEALIIATh 10 (hopMylie

¥? =360°F14d /| EA,s, (24)
a U1 CheMHBIX 00JITOB — 10 (hopMmyJie
7y =360°F(H +2d)/ EA_s (25)

rjae S — miar pe3nOsbl.

7.13. Tlpu onpenencHUH yAIHHEHHS O OONTa CIEyeT MONb30BATHCSA YACOBBIMH HHIMKATOPAMH, MPEIH3HOHHBIMU
HUBEJIMPaMH M APYTUMH IIpuOopaMy, 00eCIedMBaIOIMMU 3aMephl ¢ TOYHOCThI0 He MeHee 10,02 MM OTHOCHTEIBHO
HEeHarpy>KeHHOH MOBEPXHOCTH (pyHIaMeHTa.

Yron noBopoTa raiiku cieayeT OnpeiesiTh C MOMOIIBI0 MOPHBIX ITOJAKIA0K, Ia0JOHOB, TPAHCIIOPTUPOB U APYTUX
MpHUCHOCO0IeHUH, 00eCTIeYNBAIOIINX TOYHOCTh N3MEPEHNI He MeHee £5°.

7.14. BenumuuHy KpyTAIIEro MOMEHTa M, MOXKHO KOHTPOIMPOBATE C TIOMOMLILIO IIPOAONBHBIX U TUHAMOMETPHIECKHX
KJIFOUei, yKa3aHHbIX B ITPUIL. 8.

7.15. Ilpu mpuMeHEHNH peaKOyIapHBIX raiikoBepToB Tuma 133112, U33115A, 123118 kpyTsAmuii MOMEHT clexyeT
KOHTPOJIUPOBATh [0 BpEMEHH PabOThI raiikoBepTa.

[punoxenne 1
KoHcTpykinmu u pa3mepsl pacTiopHBIX Jrobeneit

1. dro0enp-mmnmisKa pactopHasi, T |



Tabuumna 1

VYcnoBHoe Pazmep, Mmm Macca, kr | Pacuetnas
o0o3HaueHne Harpyska,
d D [ L kH
JILIP 2-M8 M8 8,5 35 70 0,025 5(2)
JILIP 2-M10 MI10 10,5 45 80 0,049 8(3,3)
JP 2-M12 Mi12 12,6 50 90 0,08 12 (5)
JILP 2-M16 Ml16 16,6 65 120 0,188 22 (9)
JILP 2-M20 M20 21 80 150 0,356 35(15)
JIP 2-M24 M24 25 95 175 0,61 50 (20)

Ha3navyeHue: 3aKkperyieHHe OOOpYJIOBaHUS M METAUIOKOHCTPYKIMI Ha CTPOWTENBHBIX dJeMEHTax u3 OeToHa U
KUpITHya.

Martepuan: pacropHas mmibka — ctainb Mapku BCt3, TOCT 380; paz:xumuas naara — crans Mapku 20, TOCT
1050.

[Mpumeuyanue. PacueTHble Harpy3ku IPHUBEICHBI JJIS AIEMEHTOB U3 OeToHa Kiacca B12,5 u Bbime, B cKOOKax —
ZI7Is1 DJIEMEHTOB U3 KUpInya He Hike M75.

Puc. 1 mpun. 1. ro0enp-mmnmwiska pacopHas, Tan 1
1 — pacniopHas mmuiIbKa; 2 — pa3KUMHas [JaHTa
2. Nro0enp-IIuiibKa paciopHast, THI 2

i

Tabmuma 2
YcmoBHOE Pasmep, Mm Macca, Pacuernas
0003HaYeHUE d D I, l, L KT Harpy3ka, KH
JILIIT 1-M8 M8 10 | 35 | 50 | 70 | 0,028 5
JIIIT 1-M10 Mi10 | 12 | 45 | 65 | 85 | 0,052 8
JIIIT 1-M12 Mi12 | 15 | 50 | 70 |100| 0,089 12
JIIIT 1-M16 Ml6 | 20 | 65 | 90 | 130 | 0,204 22
JILLIT 1-M20 M20 | 24 | 80 |110]160| 0,392 35
JIIIT 1-M24 M24 | 30 | 95 (130190 | 0,672 50

HazHaueHwue: 3akperuieHue 000pyI0BaHUS U METAUNIOKOHCTPYKITHIA Ha CTPOUTEIBHBIX dJIEMEHTaX U3 OeTOHa.
Martepwuan: pacnopHas mmwibka — ctainb Mapku BCt3, TOCT 380; paszxkumuas nanra — crainb Mapku 20, TOCT

1050.
|- —T .

Puc.2. mpun. 1. [{ro6enp-mmmnbka paciopHast, THIT 2
1 — pacnopHas mmnuiIbKa; 2 — pa3KUMHasl [JaHTa

3. JIro0enb-BTynKa pacriopHas

Tabimna 3
YcnosHoe Pa3mep, MM Macca, Pacuernas
obosHayeHue | d, d D L I KT Harpy3ka, KH
JABP-M6 M6 | 8 |93 30 | 12 0,007 3
JABP-M8 M8 | 10 |115(| 35 | 16 0,014 5




JABP-M10 MI10| 12 |138| 45 | 20 0,025 8

JIBP-M12 M12| 15 (16,8 | 55 | 24 0,048 12
JABP-M16 Mlé6| 20 [ 22 | 65 | 32 0,098 22
JIBP-M20 M20| 25 [27,3| 80 | 40 0,195 35

Ha3nauenue: 3aKpCIUICHUEC O60pyﬂOBaHI/IH u MeTaJ'IJ'IOKOHCprKIII/Iﬁ Ha CTPOUTCIIbHBIX 3JIEMCHTAX U3 OeroHa.

Martepuan: pacnopHas Bryaka — craiab Mapku 20 TOCT 1050; pazxumuas mpobka — crame mapku 45 TOCT
1050.

Ilo KPBITHUE . paCIIOpHAas BTYJIKA — XMMHYCCKOC OKCUIUPOBAHUE, PA3KUMHas r[p061<a — 0e3 TIOKPBITHUS.
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Puc. 3 mpun. 1. {ro6enb-BTynka pacriopHast
1 — pacniopHast BTynKa: 2 — pa3KuMHasi Ipooka

IIpunoxenue 2
ITpumeps! pacuera 601TOB

IIpumep 1. Onpenenuth aHaMETp M3OTHYTOTo OONTa I KperuieHus obopynoBaHus (cM. puc. 1, a) U riuyOuHY
€ro 3aJIeNIKH B OETOH IPH CICAYIOIINX HCXOAHBIX TaHHBIX.

Pacuernas auHamuueckast Harpy3ka Ha 6oatr P = 50 kH; crane CT20 (R,, = 1,45-10° kIla — mo Ta6uL. 3); kiacc
OeroHa pynnamenrta B15.

1. ITo tab6n. 4 mis manHOTO OoONTa: KOApdHIMEHT Harpy3KkH ¥ = 0,4; ko3 dumuenT cradbmibHOCTH 3aTsHKKH K = 1,9;
riyouHa 3azenku 6onra B 6eron H = 25 d (mns 6etona kinacca B12,5).

2. [Mnomanp morepevHoro cedenus Oonta (1o pe3pde) onpenenseM 1o Gopmyre (1):

As = &, PI R, = 1,35-50/1,45-10° = 0,00046 M* = 4,6 v,

rae K, = 1,35 (cm. m. 3.9).
ITo Ta6n. 10 mpuarMaeM 60T ¢ AuaMeTpoM pe3rost M30 (Ag = 5,60 CMZ).
3. IIpoBepsieM NpUHATYIO IUIONIA/b ceueHus 0onra 1o (opmylie (2) Ha BBIHOCIUBOCTb:

Aw=18 y ux, Pl aR,, = 1,8:0,4-1,3-50/1-1,45-10° =
=0,000323 m? = 3,23 cm?,

rae u 1,3 (mo tabma. 5); a =1 (mo tabdu. 6).
HpI/IHHTaﬂ Iiouaab CECYCHUA 6OJ'ITa YAOBJICTBOPSACT Tpe6OBaHI/IHM IIPOYHOCTH U BHIHOCJIMBOCTH.
4. Ycunue npenBapuTeNbHOM 3aTsHKKU 60a1TOB (eM. 1. 3.8):

F=11P=1,150=55 xH.
5. TnyGuny 3ajenxu 6ontos B 6eton [, onpenensem no gpopmyse (19):
H, > H my. my;
H, > H mjy. my=25.0,03-0,875-1 = 0,66 ™,
rae my = 0,7/0,8 = 0,875; my = 1,45-10°/1,45-10° = 1.

IMpumep 2. Onpenenuts nuaMeTp OonTa ¢ aHKEpHOH UMTOH (cM. puc. 1,0) B CIBUTOyCTOHYMBOM COEIMHEHUH
JUIsl KpeIuleHHs 00OpyJOBaHMsI, JKCIUTyaTHPYEMOrO MNpH TeMIeparype HapyxkHoro Bodnyxa -45°C, u riayOuHy ero
3aJIeJIKH B OETOH TPH CIICTYIOMINX UCXOIHBIX IaHHBIX.



Pacuetnas cTatnueckas Harpyska Ha 601t P = 130 xH, xomuuecTBo 6ontoB N = 4; casuraromas cuna Q = 60 kH; Bec
o6opymnosanus N = 10 kH. Knacc 6etona pynnamenta B12,5.

1. [0 ycIoBHsM SKCIUTyaTAIHK MApKy CTalIH Aist GontoB npuauMaem 091'2C-6 (ta6m. 2), Ry, = 1,8-10° klla.
2. [Inomane momepeyHoro ceyeras d6onta (o pe3pde) onpenenseM mo Gpopmyie (11):

Asa:(KK0P+ Fl)/KREa:
=(1,3-1,05-130 + 74,75)/1,3-1,8-10° = 0,00108 M = 10,8 cM?,

rae K = 1,3 (no Tabmn. 4), K, =1,05 (cm. 1. 3.9).
F1 onpenensercs o dpopmyne (9):

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

ITo ta61. 10 mpuHIMaem GonT ¢ quameTpoM pe3sos M42 (Asy == 11,2 cm?).
3. Tpebyemoe ycuire npeaBapUTEIbHON 3aTsHKKK 00JITOB onpeneseM 1o gpopmyie (10):

Fo=F+F1/x=0,75P +74,75/1,3=0,75-130 + 57,5 = 155 kH.
4. I'my6buny 3anenxu 6ontos B 6eton Hy onpenensem no popmyse (19):
H, > H my my =15.0,042.1.1,24 = 0,78 m,
rae m1 =0,7/0,7 =1; mp=1,810°/1,4510° = 1,24.

IIpumep 3. Omnpenenuts pacyeTHYIO HArpy3Ky, MPUXOSIIYIOCS Ha HanOoJIee HAarpyKeHHBIN 00T 10 pacyeTHOH
cXeMe, IPUBEICHHON Ha pUC. 7, IIPU CIEAYIOIUX UCXOAHBIX JaHHbIX.

PacueTHBIH OMPOKHIBIBAIOIIMI MOMEHT OT obopynoBanus M = 1200 kH-M, co6cTBeHHBINH Bec o6opymosanus N

100 xH. KomuuectBo GontoB N = 8, paccTosiHUE OT ocu IOBOPOTa 000pyNOBaHUS 10 Haubosee yaaaeHHOro 6omnra Yia
0;VYi=145m;Yis=Y:1 =2 m.
PacuetHoe ycunue (pacTspkeHre) Ha HanboJsiee Harpy>KeHHbIH 00T onpeerisieM mo Gopmyie (3):

P = —Nl|n+My,|Sy? =-100/8 +1200-2/ 16,41 = 133,75 H,

Ty? =1,45%4 + 222 = 16,41 M2,

IMpumep 4. Oupenenuts pacdyeTHYI0 HATPY3Ky, NPUXOJSNIyIOCS HAa OONT, M AWaMeTp Oonra Ul KperieHHs
pemneT4aTol CTaabHON KOJOHHBI (CM. pHC. 18) mpH cieayronmx HCXOAHBIX JaHHBIX:

M =18000 xkH-m; N =6000 xH; Q =300 kH;
h=2wm; Ry = 1,75~1O5 k[la (crams mapku 091°2C).

1. PacueTHyro HarpysKy, HpUXOJSIIYEOCS Ha OJJMH PACTSHYTHIH 00T, onpezenseM o hopmyie (4):
P=(M-Ng)/nh=
= (8000-6000-1) / 2-2 = 500 xH.
2. OnpezensieM TpeOyeMyto IJIONIAIh CEYCHUS OAHOTO 0oJTa (1Mo pe3nde):
Asa =k, Pl Ry =
=1,05-500/ 1,75-10° = 0,003 m? = 30 cm°.

Ilo ta61. 10 npurIMaem 6o ¢ guameTpoM pe3nbst M72x6 (Asa = 34,58 cv?).
3. I'nyOuny 3amenku it GONTOB ¢ aHKEPHOW IUTMTON NpuHUMaeM paBHOW 15 d ¢ (tabm. 4) s GetoHa GyHIaMeHTa
knacca B12,5 u cranu mapku 0912C.

H=15d=15-0,072=1,08 m.

4. HpOBepﬂeM BO3MOXHOCTb BOCIIPUATHA cmam*aromeﬁ CUJIbI B TINIOCKOCTHU COIIPSAKCHUA 68.3])1 KOJIOHHBI C
¢dbyamamenToM o popmye (16):

Q<f[M+N(h-6)]/h=



= 0,25 [8000 + 6000 (3 - 1,5)] /3 = 1417 H,

rac h — PpacCTOAHUEC MCKIAY OCIAMU BETBEH KOJIOHH (h =3 M); 6 — PaCcCTOSIHUEC OT LIEHTPA TSXKECTU KOJIOHHBI 10 OCHU

cxatoit BetBu (6 = 1,5 M); Q = 300 xH < 1417 xH, ycioBue ya0BieTBOPEHO.
IMpumep 5. OnpenenuTh pacueTHYIO HArpy3Ky, NMPUXOJSILYIOCS Ha OONT W auamerp Oonra Uil KperieHHs
CTaJBHOW KOJIOHHBI CIUIOIIHOTO CeYeHus (CM. puC. 8), IPH CIEAYIONINX UCXOAHBIX JaHHBIX:

M=900xH-m; N=1200xH; Q=100«H;Cc=04wM;
1,=0,9 M; 65 = 0,5 m; R, = 8,7 MIla; R,, =145 MI1a.

1. OmpenensieM SKCHEHTPUCUTET MTPUIIOKEHHUS Harpy3KH:
eo=M /N =900/1200=0,75 m.

2. OnpezensieM BEIUYMHY CKAaTOW 30HBI OCTOHA TIOJ] OLIOPHO# NUTOM 10 Gopmyiie (6):

X =la—\/lj—2N(eO+c)/R86S:

=09 - \/0,92 —2-1200(0,75+0,4) / 8700-0,5 = 0,48 M.

3. [IpoBepsieM BBIMOJIHEHUE YCIOBUSA:
x=048m< &R 12=0,7-0,9 = 0,63 M — ycI0BHE YIOBIETBOPEHO, T/IC &R onpenensercs no popmyie (8):

0,85—0,008R,

R = 1 R a 0,85—0,008R,
400 11
) 0,85-0,008-8,7 — 0706
T 145 085-0008-87 "
1+ (1- )
400 11

4. PacueTHyI0 Harpy3Ky, MPUXO/SIYIOCS Ha OJMH PaCcTSHYThIA 00T, ompeaenseM o dopmye (5):
P=(Rsesx-N)/n=
=(8700-0,5-0,48 - 1200) / 2 = 444 xH,

rae N — koiau4ecTBo pacTsHyThix 60sToB (N = 2).
5. OnpenensieM TpeOyeMyro IUIOIMAAb CEYEHUSI OTHOTO OouTa (1o pe3nde):

Asa:KoP/ Rea =
=1,05-444 [ 1,45-10° = 0,00322 m* = 32,2 cm?.

IMo ta61. 10 npuaIMaem GonT ¢ quamMeTpoM pessos M72x6 (Asa=34,58 cm?).
6. I'myOuHy 3amenku a1 OONTOB ¢ aHKePHOW IUIUTOW mpuHMMaeM paBHoit 15 d (tabm. 4) must GetoHa GyHmameHTa
kiacca B12,5 u cranu mapku BCt3kn2;

H=15d=15-0,072=1,08 m.

7. TlpoBepsieM BO3MOXKHOCTb BOCIHPHUSTHS CIBHIAIOMIEH CWIIBI B IUIOCKOCTH CONPSDKEHWS 0as3bl KOJIOHHBI C
¢dbynramenTom no gopmyste (17):

QSf(nAsa R(;a/4+N) =
= 0,25 (2-0,003458-1,45-10° / 4 + 600) = 212,68 xH,

rne N — MuHNMAanBHAsS NPONONBHAS CHJIA, COOTBETCTBYIOIIAS HATPY3KAaM, OT KOTODPBIX ONPEAENIACTCS CABHMTAOMAs
cuna (N = 600 xH); Q = 100 kH < 212,68 kH — ycioBHe yI0BIETBOPEHO.

[punoxenne 3

TCXHI/I‘{CCKI/IC XapaKTepI/ICTI/IKI/I MexaHI/IBI/IpOBaHHOFO O60pyHOBaHI/IH JJIA OGpaSOBaHI/Iﬂ CKBa>XHUH B 6eTOHe n
JKeJjre300eToHe



MexaHU3MpOBaHHBIH MHCTPYMEHT /ISl CBEPJICHUS] OTBEPCTHI B OETOHE U JKeNie300eToHe

Texnuuec-
KHe Xa-
paxTepuc

SHGKTpOCBepHI/IHLHHe MalluHBbI

ITneBmocBep-
JIUJIbHBIE
MalllUHbI

Tuku | 21015 [MD1017A] 131029

131023 (121801

H31805

HWI11023 | 1I11016

Hau- 25
OOJIBIINIA
ramerp
CBEpIICHMS,
MM

25 25

[ToTpes- 600 | 600 | 800

nsemast
MOIIIHOCTD,
Bt

Hampsoxe- | 220 36 36

Hue, B
YactoTa 50
TOKa, ']
Pabouee —
TaBJICHHE
BO3/yXa,
MlIla

Y oenbHbIN | —
pacxoj
BO3/yXa,
M/MUH
Y oenbHbINH | —
pacxoj
OXJIaK-
marormei
BOJIbI,

11/MHUH

Macca (6e3| 9,7
Kabest), KT

200 | 200

41 6,7

25 |50-125

370 | 2200

220 | 220

50 50

6,5 140

85-160

3000

220

50

46

130

25 32

0,5 0,5

1,2 1,9

54 1,5

3roro- Jayras- | Beiboprekuii 3aBoz

BUTCJIb

TTHJICCKUIA
3aBOJ CTpyMEHD»
«OMeKTpo-
HHCIpY-
MEHT»

«NeKTpOvH-

Pezexnenckoe [10
«ONeKTpOH-
CTPYMEHT»

Opnecckuit
3aBOJ
CTPOHTED)
HO-OT/Ie-
JIOYHBIX
MalliH

Moc-  Caepmio
KOBCKHMH | CKwif 3a-

3aBOJT BOI
«[TaeBmo- | «I THEBMO-
CTpoii-Ma-| cTpoii-Ma-

TIAHA» TIAHA»

Tabuuma 1

Tabmuma 2

MexaHU3UPOBAHHBINA HHCTPYMEHT JUIS YAapHO-BpaIIaTeIbHOTO OypeHHsT OTBEPCTHH B OETOHE U XKeJe300eToHe

Texandyeckas Onextporiephoparopbl ITaeBMoniepdopatopsl
xapaxrepuctuka  |M94710|M34708|1134707| T1P-12 | III1-36 | T1I1-50 | I111-54 | IT11-63
HanGombmii 26 32 40 32 40 40 46 52
muameTp  Oype-

HUSI, MM

Oueprusi ynapa,| 4 10 25 25 36 50 54 63

Jx
[ToTpebasiemas
MOIIHOCTb
JIEKTPOBH-

450 | 570

1359 | — —




rarens, Bt
Hanpsokenne, B | 220 | 220 | 220 | — — — — —
[Jacrora ToOka,| 50 50 50 — — — — —
[
Pabouee maB-| — — — 0,5 0,5 0,5 0,5 0,5
JICHHE BO3/yXa,
MIla
Y nenbHBII — — — 1,3 1,3 1,3 1,3 1,3
pacxo] BO3ayxa,
M>/MHH
Macca (6e3| 7 155 | 29 [ 125 | 24 30 32 35
Kabest), KT
3roroBurenn Hayrasmuncckuii | Harun- JlenuHrpanckuii 3aBog
3aBOI CKHi "ITueBMaTuKa"
«nekrpouncTpy- | ORI
MEHT» HbIH
3aBO/
MOH-
TaXXHbIX
TIPHCIIO-
coOre-
HUI

Tabmuma 3

Pexxymmii ”HCTpyMEHT /U BPaIlaTeIbHOTO M YAaPHO-BPAIATEIbHOTO CBEpIIcHas M OypeHHs CKBaXXHH B OETOHE 1

xKene300eToHe
Pexxymuil HHCTpyMEHT 3aBon-
HanmeHnoBanune Tun (mmdp) | Anamerp, MM |  H3rOTOBHTENb
Cepia chnupaibHble ¢ ko-| Hem. 1, 10—30 [3aBom  "Dpesep"
HHUYCCKUM XBOCTOBUKOM,| Mcm. 2 M. Kannnauna,
OCHAIICHHBIE  IUIACTHHKAMH Cectpopenxnit
TBepaoro cmiaBa no ['OCT MHCTPYMEHTAJIb-
22735 u I'OCT 22736 HBII  3aBOJ  HM.
Bockosa
Ceepna crupaibHBIE Ienmb-| 1-1B, 10—12 |To xe
Hble, TBEpJOCIIaBHBIE c| 20
[JIMHAPUYECKAM W KOHH-
YEeCKHM XBOCTOBHKaMH MO
OCT 17275 uI'OCT 17276
Ceeprma kombleBele  TBep-| CK 16; 20; 25;|Opmanckuii  WH-

ocIUIaBHBIE o I'OCT
17013

Koponku nmonmotdaTteie| K]

TBepaociuiaBple 1o ['OCT

17014

Koponku  kpecroeie mo| KKII-1,

TOCT 17015 KKII-2

Pesnpr konbreBsie mo 'OCT| PK

5688 Pl

Ceepna kombleBble amma3z-| CKA-1,

uelie 1o 'OCT 19527 CKA-2,
CKA-3

Koponku 0ypossie 1o ['OCT| Lludposoit

17196

32, 40; 50;|cTpymeHTaTBHBII

75; 85

3aBO/I

16; 18; 20;[Kamenen-Ilo-

22; 25

OJILCKUI 3aBO/I|
M. [letpoBckoro

32; 36; 40;|To xe

45; 52; 55; 60
20; 32;

40; 50

20 - 40;

40 - 60

30 - 85

To xe

r. Tepek, Kabap-
nuHO-bankapckuit
3aBOJI  AJIMa3HOTIO

MHCTPYMEHTA
Ky3neukuii Ma-
IUHOCTPOUTEIb-

HBII 3aBOJT




[Ipunoxenue 4

CocTaB ¥ TEXHOJOTHsI IPUTOTOBIEHUSI STTIOKCUIHOTO
M CHJIOKCAHOBOI'O KJIEEB
VYcTaHoBKa 00JITOB

l. EOJ'ITa, YCTaHaBJIMBACMbBIC Ha SIIOKCUJIHOM KIJICC
HpI/IFOTOBJ'IeHI/Ie KJICAa

1. /Iyt npUrOTOBIICHUSI KJIesl ClielyeT IPUMEHATh KOMIIOHEHTBI, COOTBeTCTBYoIMe TpedboBanusM ['OCToB (Tadu. 1),
CHA0XCHHBIE 3aBOJCKIMH MACTIOPTAMH CO CPOKOM T'OJHOCTH C MOMEHTA M3TOTOBJICHHS, HE MPEBBIIAONIM: 12 Mec —
JUTSE STIOKCUTHOM CMOJIBI M TIacTU(UKATOPa; 6 MEC — It OTBEPIUTEIISL.

Tabmuma 1

PCKOMeHZ[yeMble COCTaBbI OIIOKCUIHOT'O KJICA

Becossle uactu
Cocrapisromue YcnosHble COCTaBIAOLIUAX HopmatusHbIii
KJIest 0003HaUCHHUS COCTaBOB KJIesl JIOKyMEHT
l-ro | 2-ro | 3-ro
OIMOKCHTHAS O1-16 wu 100 | 100 | 100 I'OCT 10587
cMoJTa 2/1-20
[TonusTHieH- [IDITA 15 15 75 | TY 6-62-594-80E
MOJIMaMUH
MetadeHuneH- M1 — — 7,5 T'OCT 5826
TMaMuH
ubytundranar JAbD 20 — | — I'OCT 8728
[Tonuapupkpu- MI'®-9 — 10 10 | TY 6-01-450-70
mat
ITecok BOJIbCKUI 1B 200 — | — I'OCT 6139
[lecox M — 200 | 200 —
KBapLEBbII C
yAeIbHOU
MOBEPXHOCTHIO
o 1000 mo 2000
cm?/r
IIpumeuanue. Kore3nonnas npounocts npu cxatud no 'OCT 4651 ans 1-
ro cocraBa Jo/bkHA ObITh He Hike 50 MIla, a mist 2-ro u 3-ro — 70-80 MITa.

2. Texnomornyeckas )H3HECTIOCOOHOCTD Kiles IPU TeMIiepatype okpyxaromei cpeabl 20°C paBHa: ans 1-ro cocraBa
— 80 muH, 17151 2-10 ¥ 3-10 cOCTaBOB — 25-30 MuH.

3. Kueit 1-ro cocraBa NpUMEHSIOT Ha ydacTKax (yHIAaMEHTa, NMpOrpeBaeMbIX (Ha TiIyOMHE 3ajenku Oosta) 10
temnepatypsl 50°C, 2-ro coctaa — ot 50 10 90°C, 3-ro cocraBa — 1o 100°C.

4. KoMIIOHEHTEHI KIesl CIIeyeT XpaHUTh B CyXOM ITOMEIICHUH C COOJIOIEHIEM yCIOBHUi MOXKapHOM 0€301MacHOCTH IS
JIEFKOBOCIUIAMEHSIOIINXCS JKUIKOCTEMN.

5. Jlo mpuroToBneHus amokcuaHoro kies cmony 2/1-16 nnmm D/1-20 3abnaroBpemeHHo macTuuIupyroT. g storo
HaBecKy cMoutbl (20 - 30 kr) pa3orpeBaioT Ha BoJsiHON OaHe 0 Temnepartypsl 70°C, 3aTeM BBOJAT B Hee IUIACTU(DHUKATOP
JAb® m160 MI'®-9 u tmarensHo mepemenuBaioT 10-15 MUH 10 MCcYE3HOBEHUS BO3AYLIHBIX ITy3BIpbKOB. Ilocie 3Toro
IUIACTU(HUIMPOBAHHYIO CMOJTY OXJIaX/IAIOT 10 TEMIIEpaTyphl OKpy Karollel cpepl.

6. IlpuroroBieHue Kies pPEeKOMEHIYETCS NPOU3BOAMTH NPHU MAaCCOBOW YCTaHOBKE OOJTOB MOPHMSMH NO 5-7 KT B
ClenyIomiel Mociea0BaTeIbHOCTH.

Heobxoanmoe KOMMYECTBO IUIACTU(HUIMPOBAHHOW CMOJBI, OTBEPAMTENS W KBaplLEBOTO II€CKa OTBEUIMBAIOT B
OTJETbHBIE €MKOCTH. 3aTeM B IUIACTU(QHIMPOBAHHYIO CMOJTy BBOJAT oTBepauTens (IIDIIA) u cMech nepeMerminBaioT 5
MHUH, 110CJI€ Yero BBOJAT MECOK U MPOIOJDKAIOT MIepeMElINBaHuE eIle 5 MUH.



KauecTBo mepememmBanus acTUPHUIMPOBAHHONW CMOJIBI C OTBEPAUTENIEM ONPEACISIOT MOJTYYSeHUEM OJIHOLBETHOM
XKHUIKOCTHU, TPOCMATPUBAEMOI IIPU CTEKAHUH €€ C ITOJHATOTO IIIaTeIs.

KauecTBo mnepemerinBaHusi Kies II0CJ€ BBEICHUS HANOJMHUTENS ONPEACISIOT NPU JOCTHXKEHUH PaBHOMEPHOTO
pacrpezeneHus 3epeH necka B 00beMe Kies.

7. IlpuroToBieHue Kies TpU TeMmIepaType OKpyxamoomeill cpensl or mmoc 5 go MmuHyc 20°C  1pebyer
NPeIBapUTEIBHOTO IT0I0TPEBa IUIACTU(QHUIIMPOBAHHON CMOJIBI M KBapIieBOro necka 1o Temneparypst 30°C.

8. [Ipu mpuroToBIEeHUN Kiiest KOHTPOJIUPYIOT TEMIEPaTypy cMecH, He Jomyckas ee Boie 40°C.

VYBenuyeHue TemIiieparypsl camopasorpeBa’ Kiesi, BBI3BIBAEMOI'O 3K30TEPMHUYECKUM IPOLIECCOM €ro OTBEPJCHUS,
MPUBOIMT K 3HAYMTEILHOMY COKPAICHUIO TEXHOJIOTMYECKOW JKU3HECTIOCOOHOCTH, T.€. BpEMEHH Y1000yKIIabIBAEMOCTH
C MOMEHTa IPUTOTOBJICHHSI.

[Mpumeuanue. IlomorpeBarh IacTUGUIMPOBAHHYIO CMOJNYy PEKOMEHIyeTcsi B BoJsfHOW OaHe. [lepememmBath
STIOKCHJIHBIN KJICH Clie/lyeT B TIOCy e TUIa "MPOTUBEHB" THOO0 B KIIeeMEIIalKaX ¢ BOASHBIM OXJIKACHHEM.

IlogroroBka TOBEPXHOCTHU K CKIICUBAHUTIO

9. IMoaroroBka MOBEPXHOCTH CKBAYKWHBI K YCTAHOBKE OOJITOB 3aK/IIOYAETCS B HHCTPYMEHTAJILHOM ITPOBEPKE IITyOHHBI
U B BU3yaJIbHOI IPOBEPKE OTCYTCTBHS B HEH MHOPOJHBIX BKIIFOUCHUH, BOIbI, HAJICIH.

HpI/I HCO6XOI[I/IMOCTI/I MMPOU3BOAUTCA NOIIOJTHUTEIIbHASA OYUCTKAa CKBAKUHbBI HpO}IyBKOﬁ J'II/I6O MEXaHUYCCKUM ITYyTCM
(epuroM, METAIITMYECKOH IETKOM).

10. TToBepxHOCTH 6ONTOB (MOJICHKAIIAST CKIICUBAHHIO) HE JOJDKHA UMETh CIICIOB KOPPO3UH U MACIISIHBIX BKJITFOUCHHUI.

11. IlonroToBka MOBEepXHOCTH 0OJITAa COCTOMUT U3 IpEABAPUTEIHHON MEXaHMYECKOH M OKOHYATEeIBbHON XHMHUYECKOM
00paboTKH.

[pensaputenpHas (MexaHu4Yeckass) 00paboTKa 00T MIPOU3BOIUTCS C IICTIbIO YAAJICHUS KOHCCPBUPYIOIINX MOKPBITHIA
B BHJI€ )KUPOBOW CMa3ku, OymMaru u T.II.

OxoHuaTtenbHast (XuMHu4eckas) oopaboTka 60onToB BeinonHsAeTcst B 20%-HOM pacTBOpE COJISTHOM KHUCIIOTHI, B KOTOPBIH
nmobarisitot 1% (mo 06bwemy pactBopa) yporponuna (TOCT 1381).

TpasneHue 3aaenbBaeMoil TOBEPXHOCTH (DYHIAMEHTHBIX OOJITOB PEKOMEHYETCS TIPOU3BO/IUThH B 30HE MX YCTAHOBKH
B TeueHue 2-4 u.

HenocpencTBeHHO mepesi yCTaHOBKOH OONTHI BHIHUMAIOT M3 PAacTBOpPA COJSIHOW KHUCIIOTHI, @ 3aTeéM MPOTHUPAIOT
BeTOIIbI0, cMoueHHOH B aneTone (I'OCT 2768).

YcraHoBKa OONTOB B CKBaXKHUHY

12. YcranoBka 601TOB IpU TeMIlepaType HapyKHO cpessl Beiie 15°C coCTOUT U3 CIeIyIoNX OIeparyii:
B CKB&XHMHY OIYCKAIOT HH)KHEE (PMKCUPYIOIIee KOJIBIIO;

13 MaoraGapuTHO# IOCY/Ibl KIIei 3a/IMBaOT B CKBAXKHMHY CAaMOTEKOM Ha BhICOTY N paBHyto:
_ 2 2 2
h=H(d -d*)/d’,

Trae H— FJ'Iy6I/IHa CKBaXMHBI; YCTAaHABJINBAIOT 0onar MCIJICHHBIM TOTPYKCHUEM B KJIen 0 (I)I/IKC&L[I/II/I €ro B HWXKHEM
KOJIBIIE;

YCTaHABIIMBAIOT BepxHee (PUKCHpYIollee KOJbIIO (30 UIUII0 ¢ TIOBEPXHOCThIO OeToHa (yH/IaMEHTa).

[pumeuanue. OUKCHPYIOIIHE KOJIbI[A M3TOTABIMBAIOTCS M3 MPOBOJIOKH KATAHKH ¢ BHYTPEHHHM JHAMETPOM, Ha 1-2
MM OoJtbllie AuameTpa 00JTa, ¥ Hapy>KHBIM THaMETPOM, Ha 1-2 MM MEHBbIIIe AUaMeTpa CKBaKHHA.

13. IIpu Temneparype HapykHOU cpefpl oT 15 1o muHyc 20°C TeXHOJIOTHA YCTAaHOBKU OOJITOB CIIEAYIONIAs:

B CKBaXXMHY 3aJIMBAIOT MTOKCHIHBIHN KIIeH ¢ TeMmepaTypoiil He Huxe 20°C;

YCTaHaBJIMBAIOT 6OJ'ITI)I, MpeaABApUTECIIbHO HArpe€ThIC, B 3aBUCUMOCTH OT TEMIICPATYPhI 01<py>1<a}01uel71 CpCabI:

TeMIIepaTypa OKpyKaromien TeMIepaTypa IpeIBapuTeIbHOTO
cpensl, °C: Harpesa Oounra, °C:
OT 15 M0 0 o 150 — 200
OT 0 05 oo 200 — 250
OT =5 10 =15 ettt 250 — 300
OT =15 10 =20 v 300

14. 3arspkka OONTOB, yCTaHABIMBAEMBIX TIPH TEMIIEpaType OKpyXkaromiei cpeasl Boime 15°C, nomyckaercs uepes 72
4. [Ipy HEoOXOAMMOCTH CPOK Nepenaydl Harpy3kd Ha OOJTHI MOXKET OBITh COKpAaIleH 10 3 4 IMyTeM YCTaHOBKH
MIpeaBapuUTEIHHO HarpeThIX 00TOB 10 Temmepatyps! 150°C.

3atsoxka 0OJNITOB, YCTaHABIMBAeMbIX TpH Temneparype ke 15°C, nomyckaercs uepes 240 4.

15. Hna pasorpeBa OONTOB CleQyeT NPHUMEHSATh OJJIEKTPUYECKHE e, OOOpyJOBaHHBIE aBTOMATUYECKUMHU
peTyasaTOpaMu TeMmeparypbsl. MOITHOCTH Medeii JObKHA 00eCIIeYrBaTh MMOCTOSHCTBO 3aaHHONW TEMIEepaTyphl C yIeTOM
MUKIMYHOTO XapaKTepa 3arpy3KHu-BBITPY3KH MEYH.



16. Bpemsi HaxoxIeHUsE OONTOB B HarpeBaTeNbHOM NEYM JIOJDKHO TapaHTUPOBAThH PACIpe]elicHUE PEKOMEHIyeMOn
TEMIIEpaTyphI 110 BCEMY CEUEHHIO 00JITa 1 Ha 331aHHOM JJIMHE.

He nomyckaercst CHIDKEHHE TeMIlepaTypbl OOJITOB TEpeJ]] MX YCTAHOBKOM B CKBaKMHY NPOTHB HIDKHHX IPE/ICIIOB
TeMIepaTypbl, PEKOMEHJOBAHHBIX B II. 13 HACTOAIIETO MPUIT0XKEHHUS.

KonTpoms kauecTBa MpOU3BOCTBA pabOT

17. Hecymas criocoOHOCTs OOITOB 0OecIeunBaeTCs: MPOYHOCTBI0 OeToHa (pyHAaMeHTa; MPOYHOCTHIO AMOKCHIAHOTO
Kkjest (CM. M. 1 HacTOSIIEro NPHIOKEHHUS); MOOMEPAIIOHHBIM KOHTPOJIEM TEXHOJOTHUYECKHX IMPOLECCOB YCTAHOBKHU
001TOB.

18. lns KOHTPOJIS KauecTBa Kies U3 KaKJOoH MapTHH MOCTYMAIIUX Ha CTPOMKY KOMIIOHEHTOB MPUTOTAaBIMBAIOTCS U
UCTBITBIBAIOTCS 00pasibl kies Ha cxatue (I'OCT 4651).

19. UsroroneHue oOpasloB A8 WCIBITAHWS KJesl Ha CXKaThe CJEAyeT NPOM3BOIUTH B CTAIBHBIX (opMax Ha
CTEKJISHHOM TIO/JIOHE.

HanonHenue (popM 3MOKCHAHBIM KIIEEM OCYILECTBIISIETCS CAMOTEKOM 0e3 YIIIOTHEHHSI.

BrinepkuBanne o0pas3moB ocymiectBisercs npu temmneparype +20°C. Ilocnme m3BiedeHus: o0pasioB u3 (HOPMEI
BEPXHSA IPaHb UX NUTH(YETCS.

OOpasIb! 3MOKCHUIHOTO KIIest Ha C)KaTHE HCTBITHIBAIOT Yepe3 TPOE CYTOK ¢ MOMEHTa M3roToBieHus. OTHOBPEMEHHO
HCTIBITHIBAIOT HE MEHEe 5 00pasIoB.

20. Jyis wcmbITaHUS CIeXyeT MPUMEHSTh THAPABIMYECKU mpecc Manoid MomHocTH (mo 50 kH), mosBosstrormmii
OTIPEETISTh MPOYHOCTH KIIEs C HOTPELTHOCTHIO 110 1%.

21. lomycTUMBIM K IPOU3BOJCTBY paboT cleyeT CUMTaTh KIeH, OKa3aBIIMK MIPU UCTIBITAaHUN 00pa3IoB Ha CXKaTHE
MIPOYHOCTB, COOTBETCTBYIOIIYIO 1. | JaHHOTO MPUIOKEHHS.

22. TloomepannoHHOMY KOHTPOJIO TIO/UIEKAT: AWAMETP, BEPTUKAIPHOCTh W TIyOMHA CKBa)KHHBI; TEXHOJIOTHSA
MIPUTOTOBIICHUS KJIEs; OYMCTKA CKBRKMH M 00pabOTKa MOBEPXHOCTH OONTA; HarpeB OONTOB B YCIOBHUSX YCTAHOBKH IPH
MIOHIDKEHHOH TeMITepaType Cpeabl; pABHOMEPHOCTD paclpeielIeHUs Kilesl B CKBRXKHHE BOKPYT 0oTa.

23. Jlns KOHTpPOJISL KayecTBa MPOMU3BOJCTBA pab0T Ha OOBEKTE YCTAaHABIMBAIOT KOHTPOJIBHOE KOJIMYECTBO OOJITOB M3
pacueta 3 6onra guamerpom 20 MM Ha 500 YCTaHOBIICHHBIX B KOHCTPYKIMH (HO HE MEHEe TpeX IpH ducie 60iaToB ot 50
1o 500).

BonThl MCHBITBHIBAIOTCS 1O WMCTEYEHHH BPEMEHH, YKAa3aHHOTO B M. 14 HACTOSIIEr0 HPWIOXKEHHS, HPH ITOMOIIH
THAPaBIMYECKOTO JIOMKpaTa, MEpPEelaloIero OCEBYI0 CTaTHYECKyI0 HArpy3ky Ha Oonr. PaccrosHme ot ocu Oonra 10
yIopa JOMKpaTa MOXET OBITh BEIOPaHO ITPOU3BOJIBHO.

JJist icrieITaHuid MOTYT OBITH IPAUMEHEeHBI ToMKpaThl Tina J1C-15-125 nin aHanoruIHbIe UM 10 KOHCTPYKIIUH.

24. CpezHsisi BENMYMHA CICIUICHUSI HA KOHTaKTe KIIel — MeTaJll npu riryouHe 3amenku Gonra 10 d, momkHa OBITh He
menee 6 Mlla.

Texunka 0€30MacHOCTH

25. CoCTaBISIOINE MOKCUIHOTO KiIes (3a UCKIIIOYSHNEM TIecKa) ABIISIIOTCS TOKCHYHBIMH BEIIECTBAMU U IIpU paboTe
¢ HUMHU He0OX0AUMO COOII0IaTh CHIeNMaIbHBIE MEPHI TI0 TEXHUKE O€30MacHOCTH.

26. K pabotam, cBs3aHHBIM C KJIESMH, IOJDKHBI JIOIYCKaThCs pabodme, MPOIIEANINe MEJUIMHCKUN OCMOTp M
HHCTPYKT@X II0 TEXHMKE OE30MacHOCTH M TPOU3BOACTBEHHOH caHuTapuu. Paboraromme ¢ KI€IMH JOJDKHBI
MIEPUOTNIECKH MPOXOAUTH METUIIMHCKHE OCMOTPHI.

27. PabouuM, 3aHATHIM MPUTOTOBICHHEM KJI€EB M pabOTaMU MO YCTaHOBKE (YHIaMEHTHBIX OOJITOB Ha KIICHO,
HEOOXOIMMO BBIJABATh 3AIIUTHYIO OJAEXKIy: KOMOMHE30H, PE3HHOBBINH (apTyK, pPEe3MHOBBIE IE€PUATKH, KOCHIHKH U
3aIIUTHBIE OYKH.

Bce omepamuu 1O NPHUTOTOBICHHWIO SIOKCHIHOTO Kied CJleqyeT INPOU3BOAWTH B XOPOIIO IIPOBETPHBAEMOM
MTOMEIIICHUH.

28. Paboune, 3aHATBIE MPOM3BOJACTBOM PabOT C SMOKCHAHBIM KI€eM, AOJDKHBI MMETh BO3MOXKHOCTB IIOJIb30BAHUS
ropsiueil ¥ XonogHON BOIOM.

29. Kamm cMOJTBI MITH OTBEPIUTENS, TIOTIABIIIE Ha KOXY, JOJDKHBI OBITh HEMEIJICHHO CMBITHI MapJIeBBIM TaAMIIOHOM,
CMOYEHHBIM alleTOHOM, ITOCJIE Yero MOpakeHHOE MECTO TIIATEJIbHO MTPOMBITH TEIJION MBIJILHOM BOIOH.

30. ITpueMm numy Ha paboyeM MecTe 3aIperiaeTcs.

31. Bypenue ckBaxuH 6€3 IPOMBIBKHU CIIEAYET BECTH C IPUMEHEHUEM PECTINPATOPOB.

ITprmep pacdera BECOBO# 035l AMOKCHIHOTO KIIest

VYcnosus: Tpedyetcst ycTaHOBUTH 20 PyHIAMEHTHBIX 00NTOB nuamMeTpoM 20 MM ¢ OTHOCHUTENBHOHN TIIyOWHOM 3a1eTKN
10d.

Heo6xonnmoe KOIM4YecTBO Kilesl B TpaMMax oIpesieisieTcs o hopmysie

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



rae H — FJ'IyGI/IHa CKBA>XUHBI, CM; dC — JAUAaMETPp CKBaXHHbI, CM; d — AUaMeTp 6OJ'ITa, CM; N — KOJIMYECCTBO

00ITOB, IT; )/ — IUNIOTHOCTH KJled (2 r/em’):
P =3,14.20/4 (3*-2%) 202 =3149 r.

OmnpenensieM KOJUUECTBO COCTABNISIOMINX SMTOKCUIHOTO KIIes:
a) COCTaB KJies:

OI-16 oo, 100 BecoBBIX /103
HBD oo 20 BECOBBIX 7103
TIDITA ..o 15 BECOBBIX 1103
TIECOK wovviirieeiiieeiee e, 200 BecoBBIX 703

Hroro 335 BecoBbIX 103
0) BeC OJIHOM BECOBOW J03BI:

(q=P/335=3149/335=9,4r;

B) BEC COCTaBJISAIOLINX:

120-9,4=1128r
.. 1594=141r
..200-9,4=1880r

1. EOJ'ITBI, YCTaHaBJIMBAaCMbIC Ha CUJIIOKCAHOBOM KJICC
HpI/IFOTOBJ'IeHI/Ie KJICA

1. JI7st MpUrOTOBICHHUS KIes CIIeAYeT IPUMEHATh KOMITIOHEHTHI, COOTBeTCTBYIoImMe TpeboBanmsaM ['OCToB (Tadum. 2).

Tabmuma 2
Ne .. HanmenoBanue Marepuasnos no 'OCTy I'OCT
1 CTexIio HaTpHueBOe KUIKOES 13078
2  |Tlecok i CTPOUTEINBHBIX PadOT 8736
3 |Hatpwuit kpeMHEQTOPUCTHII TEXHUUECKUHA —
4 |JloMeHHBIH TPaHYIHUPOBAHHBIN IIJIAK C MOIYJIEM —

OCHOBHOCTH BBIIIIE €UHUALBI*
Kanuii enkuii TexHu4ecKuit 9285
6 |Ilympa amoMuHHeBas 5494

(62}

* MOI‘yT HUCIIOJIB30BAThHCs TpaHyJIMPOBAHHBIC 1Ak METAJUTYPIrUY€CKUX 3aBOI0B ora praI/IHLI
(IHETIpONeTPOBCKOTr0, 3aI0POKCKOro, JIHEMPOA3EPIKHHCKOT0).

2. Kuelt npuroTtaBinuBaeTcsl IMyTeM IMEpPEMEIIMBAaHUS CyXOil MOJOTOH CMeCH, KBaplEBOTO €CTECTBEHHOTO MecKa H
JKHIKOTO CTeKIIa B pacTBopomemaike Tuiia Chb-43 (mubo Bpy4yHyI0).

3. Cyxas MoJoTas CMeChb COJIEp)KUT JIOMEHHBIH TPaHYJIMPOBAHHBIM LIJIAK, KBApLEBBIH IECOK, KPeMHE()TOPUCTHIH
HaTPUH, AJIFOMUHUEBYIO IIYAPY.

4. JloMeHHBIH IpaHyIMPOBaHHBIN IIJIAK U KBAapLEBBIHA IECOK Iepe ] TOMOJIOM BRICYIIMBAIOTCS 10 BiIakHOCTH 0,5%.

5. ITomox cyxoif cMecH MPOU3BOIAT B IIAPOBOI MENBHHIIE NMEPHOIUIECKOro ACHCTBUA 10 YAEIHHOH MOBEPXHOCTU
5000 — 7000 cM%/r umu 110 ocTtaTka Ha cure 5200 oTB/cM® — 1%.

6. YenpHyI0 IIOBEpXHOCTD CIIEIyeT ONpeaesaTsh Ha npudope [1CX-2.

7. Cyxad MoONOTasg CMeCh B NEpUOJ XPAaHEHUS U IPH TPAHCHOPTHPOBKE NOJDKHA HAXOAUTHCA B 3aKPBITOH Tape,
MPEJOXPAHSIONICH ee OT yBIaXXHEHUs U 3arpsi3HEHUSI.

8. Jlis mpuUroToBleHHs Kies cIelyeT NPUMEHATh XKHUJIKOE CTEKIO ¢ MoayneM 1,8 - 2, mis 4ero B JKUAKOE OTEKIIO
TOBAapHOW IMOCTAaBKU ¢ MoxyneM 2,8 - 3 BBOAAT eIKWH Kaiauil (B TBepJOM BHJE) B KomudectBe 70 T Ha 1 KI *HAKOTO
CTEKJIA U TINATEIbHO NEPEMELINBAIOT €r0 JO MOTHOTO PACTBOPEHHS.

9. CoctaB MOJIOTOH CMECH M Kjlesl IIPUBEAEH B Ta0I. 3.

Tabimna 3

CocTaB CHIIOKCAHOBOT'O KJIest

CocTaB MOJIOTOH CyX0l cMecH, Aumnro- Cocras kies1, % mo macce
% 1o macce MUHHEBas




IOMEHHBIN| KBaple- Kpem- myapa | MoJioTas | >KMAKOE | KBaplie-
IUIaK  [BBIM mecok| Hedropu-| cBepx cyxas CTEKJIO |BBIH ecTe-
cteiid Ha- | 100% ot | cMmech CTBCHHBIN
Tpuil MOJIOTOM IECOK
cMecH
35 40 25 0,01 50 30 20

[Ipumeuanue. KoresmoHnHass MPOYHOCTh K€ Ha CKAaTUE MOCHE 28-CyTOYHOrO XpaHeHHs 0o0pasioB 2x2x2 cM Ha
Bo3ayxe npu temneparype 18-20°C nomkHa 6b1Th He MeHee 40 MITa.

10. TlpuroroBiicHue Kies HEOOXOIMMO MPOU3BOAUTH CIEAYIOIIUM O0pa3oM: B PacTBOPOMEIIATKY 3aJHBAIOTCS
KHUIIKOE CTEKII0, A00aBmsaercs 50% cyxoil MOJOTOW CMECH, Macca MEPEeMEIINBACTCS B TCUCHHE 2 MUH. 3aTEM BBOJMTCS
OCTaJIbHOE KOJMUYECTBO MOJOTOM CMECH M KBaplIEBHIN €CTECTBEHHBIN MECOK, CMECh MEPEMEIINBAETCS B T€UEHUE 7 MHH.
O01ee BpeMst MPUTOTOBIICHHUS Kiiesl B pacTBOpoMeInanke 10 10 MuH.

11. TexHonoruyeckas >kM3HECIIOCOOHOCTh MPUTOTOBJICHHOTO KJies cocTaBisieT 1,5-2 4.

12. PexoMeHayeMasi BeTMUMHA 3aMeca Kiiesl U KOJIMYECTBO YCTaHABIMBAEMbIX OOJITOB B 3aBUCUMOCTH OT MX JAUaMETpa
MIPUBEICHBI B Ta0I. 4.

Tabnuna 4

Juamerp ©Oonros,| 12 |20|24 (30 (36|42 |48 |56 (64| 76|90 100
MM

Bemnuuna 3ameca|4,2|4,4(4,2|14,7]1 5 |6,3(55|4,5(|4,2| 4 |12,7|3,3
KJIes, KT
KonnuecTtBo 402711914 (12(10| 7| 53|21 ]|1

YCTaHaBJIMBACMbIX
00JITOB, TIT.

IMpumeuanne. Tabnuma cocTaBieHa W3 pacyeTa TEXHOJOTHUECKON JKH3HECTIOCOOHOCTH Kies — 90 MUH U TIIyOWHBI
3anenku oonros — 10 d.

13. IloaroToBKa MOBEPXHOCTH CKBaXXHUHBI U (DYHIAMEHTHBIX OOJTOB K IPOHM3BOJCTBY PabOT IOJDKHA BBIMOJIHATHCS
aHAJIOTUYHO TPOU3BOJCTBY paboT st OOJITOB, YCTAHABIMBAEMBIX HA SMIOKCHUIHOM KIIEE.

ITpumep pacuera BECOBOIT JO3bI CHIIOKCAHOBOTO KIles

YcnoBust: Tpebyetcst ycranoButh 20 (GyHAaMEHTHBIX 00JITOB nuamMeTpoM 20 MM C OTHOCHTENIBHOM [IIyOHHOM 3a1e/IKu

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

Kunkoe crexio, 30 % ... ...990Tr
EcTecTBeHHBII KBapLEBBIH NECOK, 25 %0 .eevvvvveerenen. 822
Cyxas cmech (45 %) conepxur:

TIIIAK, 13 90 weeeeieeieeeee e 460 T
[Tecok KBApUEBBIMA, 9 %0 ....eevveiiiiiieiiiiiieeniceieee 565r
Kpemuedropuctsiit HATpuit, 13 % ..coveveneeniiniininicnene 460 r
Amomunnesas myapa, 0,01 % ... I5r

IIpunoxenue 5
CocTaB IIeMEHTHO-TIECYaHOH CMeCH
YcraHoBka 60JITOB c1toco00M BHOpO3adeKaHKH

1. Jlns 0OpUroTOBIEHHS [EMEHTHO-NIECYaHOH CMECH CJeQyeT MPUMEHSITh MaTepPHAIbI,
tpeboBanusm 'OCTog (Tadm. 1).

COOTBETCTBYIOILIHC

Tabumma 1

CocTaB IIEeMEHTHO-TIECYAaHOH CMECH

Temrre- CocTaB cMecH, BECOBEIE YaCTH Texnoio-
patypa rudeckas
HapyX- |MOpTJIaHA-| Hecok BOJA KaJui aJIoOMU- | JKU3HE-
HOT'O LIEMEHT | MeNKuid | TEXHH- yrie- HUI cep- | cmoco0-
BO3ayXa M400 |nnst ctpou-| ueckas KHCJIBIA |[HOKHUCIBIA| HOCTH
npu yc- | (TOCT - | tempupix | (TOCT | (mortam) | (TOCT | cmecw,




taHoBke | 10178) pabor 2874) Trocr 8758) MHH
60JITOB, (rocTt 10690)
°C 8736)

Or +5 mo| 100 100 10 — — 120
+30
Or+5 mo- 100 100 10 5 1 30
5
Or -5 no -| 100 100 10 10 15 30
10
Or -10 mo| 100 100 10 15 2 30
-20

2. BonHble pacTBOpHl YITIEKHCIOIO Kallksl M CEPHOKUCIIOTO alOMHUHUS HAAJEKUT FOTOBUTH pa3felbHO Ha BOJE,
nmojorperoir 1o Temneparypel 40-50°C. Oba BOAHBIX PACTBOpPa MOXHO COCIUHHTH BMECTE TOJBKO IOCIE IMOJHOTO
PacTBOPEHUs COOTBETCTBYIOUIMX KOMIIOHEHTOB.

3. T'oTOBUTH BOAHBIE PaCTBOPHI HY’)KHO HE MEHEE YeM 3a CyTKH 10 yrnorpebienus. [lepex ucnonb3oBaHuEM HX HAI0
TIHIATEJBHO MepeMeaTh.

4. TexHoJlOrHs TPHUTOTOBJIEHHS IIEMEHTHO-TIECUaHOW cMecH 0e3 J00aBOK pacTBOPOB YIVIEKUCIOrO Kajiusi |
CEPHOKHCIIOTO aTIOMUHUS COCTOUT B CIIEIYIOLIEM: U3 OTAENbHBIX €eMKOCTEH JO3UPOBAaHHBIM IEMEHT U IECOK 3aChINaloT B
cMmecurenp tuna JIB-2 u nepememmBaioT B Hell B TeueHue 2-3 muH. [locne aToro 106aBistoT He0OX0IMMOE KOJINYECTBO
BOJIBI JUIA 3aTBOpeHMs. Bpems nepemeninBanus 10 MOJIyYeHUs OJHOPOIHOM BIaXKHOH cMecH cocTaBiieT 3-5 muH. [locne
3TOTO CMECh F'OTOBA K YIIOTPEOJICHUIO.

5. TexHOmoruss TPHUTOTOBJIEHHS CMECH C JIBYXKOMIIOHEHTHOH J00aBKOW pacTBOPOB YIVIEKHCIOTO KAl H
CEPHOKHCIIOTO alTIOMUHUS 3aKiioyaercs B cienyiomeM. OTBElIeHHbIe KOMIIOHEHTHI CMECH 3achINaloTCs B CMECUTENh
tuna JIB-2 u nepememmnBaioTcs B TeueHue 2-3 MuH. [Tociae 3Toro B cMech 100aBISeTCs] BOAHBIA PACTBOP YIJIICKHCIOrO
KaJHsg ¥ CepPHOKHCIIOIrOo aJIOMHMHUS U MepeMEeIINBaHUe MPOJobKaeTcs B TedeHne 5 MuH. CMecuTeNnb OCTaHaBIMBACTCS U
IepeMOTaHHasg CMECh BBIACP)KHMBAeTCAd B Hell B TeueHHe 6-10 MuH. 3aTeM NpPOHU3BOJAUTCSA MOBTOPHOE IEpEeMELIMBAHUE
cMecH (Tak Ha3plBaeMoe "omosoxeHue") B Tedenue 3 MuH. [locie 3Toro cMech roToBa K ynoTpebIeHHUIO.

6. beroHHbIE cMecH C JIByXKOMIIOHEHTHOM J00aBKOW CleAyeT TOTOBHTh Ha paboueM MecTe C 00s3aTelbHBIM
UCIIONIb30BaHUEM CyXOH cMecH. Ee cMemuBaloT ¢ BOJHBIMH pacTBOpamMM cojed Ha OeryHax, 3alllMIIEHHBIX OT
BO3ICHUCTBHS BETPa, OIS U CHETa.

7. [loaroToBKa MOBEPXHOCTH CKBAXKHHBI K TIPOU3BOJICTBY PabOT BBIMOJHAETCS aHAJIOTUYHO MPOM3BOJICTBY paboT s
00NITOB, yCTAaHABIMBAEMBIX HA CHHTETUYECKUX KIIESX.

8. IloaroToBka MOBEPXHOCTH 3aJIEJIBIBAEMONM 4YacTH OOJTa COCTOMT B IPEABAPUTEIHHOM MEXaHHYECKOH OYHCTKE,
MIPOU3BOIUMON C IIENBI0 YAAJICHHUS IBUIM, PA3IMYHOTO poJa 3arps3HEHUH, p>KaBUYMHBI, CHATHS KOHCEPBHPYIOLIMX
MOKPBITHII B BUZIE CMa3Ku, Oymaru u T.JI.

Ouncrka MPOU3BOAMTCS IIETKAMH, CKPeOKaMH, HaKAA4HOW Oymarod, 00XHIoM U T.I. C MOCJIEAYIOEeH POMBIBKON
MTOBEPXHOCTH 0OJITa AllETOHOM MJIM CIIUPTOM.

9. Bubpo3auekaHka aHKEPHBIX OOJITOB OCYIIECTBISETCSA YIUIOTHHTEIBHBIM YCTPOMCTBOM (CM. pHC. 1) C MOMOIIBIO
KECTKOTPHUCOEINHEHHOTO K HEMY BHOpaTOpa HalpaBI€HHOTO JAEHCTBHUS.

Hcnonb3yetcst BuOpatop obmiero HasHaueHus tuma MB-21A ¢ HanpsbkeHuem Toka 36 B, mpucoequHEHHBIH K
MasiTHUKOBOH OIIOpe OT BUOpaTOpa HampaBiIeHHOTo feiicTus Tuma MB-74.

JlomyckaeTcs mpu CTpPOroM COOIOICHUH HPABMII AJIEKTPOoOE30MacHOCTH MCIOIb30BaHHE BUOpaTOpa HAIPaBIEHHOTO
neiictBuss UIB-74 ¢ nHanpsbkenunem toka 220/380 B. Ilpu 3akperuienun OontoB nuamerpoMm 48-100 MM MOXKeT OBITh
ucronb3oBaH Bubpartop tumna MB-38A (220/380 B).

Bo30yxmaromas cuia BuOparopa Q BeIOMpaeTCs TaKuM 00pa3oM, YTOOBI 0OECICUNTh YACIbHOE TaBJICHHE TOPIA
YIUIOTHUTEJILHOTO YCTPOMCTBA HA cMech ( He Hike 8,5 MIla mo hopmyie

q=Q/A>8,5MiIla,

rre Q — BozOyxpmaromasi cuwiia BuOparopa; A — CyMMapHas IUIOIIAJb BBICTYIOB Ha TOpPLE YIUIOTHUTEIBHOTO
YCTpOIicTBa.

10. YcraHOBKYy 60JITOB crtocoO0OM BHOpO3adeKaHKH ITPU TEMIIEpAType OKpyskaromer cpenbl Hike -20°C npou3BOANTD
HE PEKOMEHIYeTCsl.

11. YcraHoBka OONTOB B CKBa)KMHY MPOM3BOIUTCS HEIOCPEICTBEHHO I10CJIE NPUTOTOBIEHHS [EMEHTHO-TIECYaHOH
CMECH U TO/ITOTOBKH MOBEPXHOCTEN CKBaYKMHBI M OOJITA.

12. 3akpemnsieHne OOJTOB BHOpPO3a4€KaHKONW COCTOMT M3 CIEIYIOIIMX OIEpalyi: yCTaHOBKa OOJTOB B CKBAKHHY;
IIpe/BapUTEesbHAsK 3aChIlTka HEOOJBIION TTOPIIMN CMECH B 3a30p MEXIY TEJIOM 00JITa M CTEHKOM CKBa)KMHBI; HaJleBaHHUE Ha
OonT BHOpPOYIUIOTHHUTENS C BHOpPAaTOpoM; BKIIOYEHHE BHOpaTropa; 3achlllka CMECH B J03aTOp YIUIOTHHUTEIS;
MIepHOINYECKOE TOBOPAUYNBaHNE BUOPOYINIOTHUTENS B TIpoliecce ero padots! Ha 20-30°.



ITo Mepe pacxosa cMecH B 103aTOPHOM €MKOCTH IPOU3BOMTCS 3aChIIKa MOPLUH, ¥ MPOLECC MOBTOPSIETCS 0 BBIXOAa
BUOPOYIUIOTHUTEISI U3 CKBAXKHHBI.

KpurepyeM KauyeCTBEHHOrO YIUIOTHEHUS CMECH CIIYy)XHT CaMOIIPOM3BOJIBHBIM IOJBbEM BHOPOYIUIOTHHUTENS W3
CKBa)KUHBI Ha MOBEPXHOCTH. [lorbeM ycTpoiicTBa M3 CKBRKMHBI BPYUHYIO HJIH C TIOMOIIBIO PA3JIMYHBIX IPY30H0ABEMHBIX
YCTPOWCTB HE JOIyCKaeTcsl BO M30eKaHNe HEKAYECTBEHHOT'O YIUIOTHEHHUS] CMECH.

13. Tlpu 3akpemicHUU OOJTOB UM WX BBIICPKHBAHUM TPU TEMIIEpatype OKpyxaromed cpemst 5...30°C mepenauy
Harpy3Ku Ha OONTHI pa3peniaercs MPOU3BOJUTH Yepe3 TPOE CYTOK, a MPH HMX 3aKPEIUICHHH W BBIJCPKUBAHUM ITIPH
TeMIepaType OKpyXaromiei cpensl B mpenenax S ...-20°C —gepe3 10 cyTok.

Pucynok npuit. 5. YIIIOTHUTENBHOE YCTPOHCTBO
1 — BuOpatop; 2 — yJUIMHNTEb; 3 — BOPOHKA; 4 — YIUIOTHUTEb; L — BBITIOJHAETCS 10 MaKCUMaJIbHOW BBICOTE D0JTa
Ha 00beKTe

Tabmuma 2

Pazmepsl CkBaXKUH 1St 0OJITOB, 3aKPEIISIEMBIX CIIOCOOOM BHOPO3aueKaHKH

D, vmm | di, Mm L, mm Jis kakux O0JITOB
obopynoBaHue KOJIOHHBI NPUMEHSETCS
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

ITpumep pacyera BECOBON 103bI CMECH

Ycnosue: Tpedyercst ycraHOBUTH 20 (yHIaMEHTHBIX 00sTOB 1uaMeTpoM 20 MM B CKBaXXHMHBI 1uaMeTpoM 40 MM Ha
riyouny 200 M.
Tpebyemoe KOIMYECTBO CMECH € TpaMMax OINpeessieTcst o popmyiie

P=25(d?-d)NH,



rne Oc — muamerp cxBaxunel, cvM; 0 — muamerp Gonra, cm; N — kommuecto Gonros, mt; H — riny6una
CKBaXHHBI, CM; 2,5 — KOX(QQUINECHT, YIUTHIBAIOIINI IUIOMAb ITOTIEPEYHOTO CeUeHHs1 0ONTa, IIOTHOCTh CMECH U ee
morepu B padore:

P =2,5 (4%- 2% 20-20 = 12000 .
Onpenene}me BECOBBIX 103 COCTABIAIOIINX CMCECH:

MIPH TOJIOKUTEIBHON TeMIepaType:

TTOPTIAHALIEMEHT ....oovveenveerenreenienieeeeenne 100 BecoBbIX 103
TICCOK oo 100 BecoBBIX 7103
BOma .o 10 BecoOBBIX J103

Hroro 210 BecoBBIX 103
IIpH OTPULIATENILHOM TeMIieparype:

TTOPTIAHALEMEHT ....oonveenveerenreenierieeneeenne 100 BecoBbIX 103
TIECOK woviiiiiieeiiie et e 100 BecoBBIX 1103
Bona ... .. 10 BecoBbIX 7103
TToTtam 10 BecoBBIX 103

CepHOKUCIBINA ATFOMUHHM ....eevveeeneeeennee. 1 BECOBBIX 7103
Hroro 221 BecoBas g03a

Macca ogHO# BeCOBO J103bI:
g = P/210 = 12000/210 = 57,2 r;
g = P/221 =12000/221 = 54 1.

Macca coCTaBIISIONIUX:

LEMEHT .oooveeeeeeeeeeeeeeeeeeeeeeannn. 100-57,2=5720r
TIECOK .oeeevveeeeeeeeeeeeeeeeerennns 100-57,2=5720r
BOZA «eevevevvvvrrrrrsssssssssssssssssens 10-572=572r
Hroro ........ ~12000 T
LEMEHT .oooveeeeeeeeeeeeeeeeeeeeeeannn. 100-54,4 = 5440 r
TIECOK .oovieeeeeeeeeeeeeeeeeeeennnnes 100-54,4 =5440 r
BOZA weeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn, 10-54,4 = 544 r
TIOTAIIT .cvvvveeeeeeeeeeeeeeeeeeeeeennn 10-54,4 =544 r

CEpPHOKMCIBIA aNIOMUHUY ... 1-54.4=544r

IIpunoxenue 6
CocraB LIEeMEHTHO-TIECUAHOTO PACTBOPA
YcTaHoBKa 00ITOB CIIOCOOOM BHOPOTIOTPY>KEHHUS

1. Iyt 3amoHeHNs! CKBa)KUH JIOJDKEH MPUMEHATHCS LIEMEHTHO-TIECUYaHbIi pacTBOp cocTtaBa l:1 ¢ BOJOIEMEHTHBIM
otromerueM (B/I) 0,4 mis riuHo3emMHOTO neMenTa u 0,3 — it HOPTIaHIIeMEHTa.

2. Ilecok gomxkeH ObITH cpegHel KpynHOCcTH U cooTBeTcTBOBAaTE 'OCT 8736 "Ilecok 1 CTpOUTENBHBIX paboT".

3. JI7st mMpUrOTOBJICHUS IIEMEHTHO-TIECUAaHONW CMECH cieqyeT NMPHUMEHSATh MOPTIaHAIEeMEHT Mapku He Hivke M400,
ynosnerBopsronuii TpedoBanuaM 'OCT 10178, umm rauHOo3eMHbIH ieMeHT Mapku He Hike M400 mo 'OCT 11052.

4. TexHONIOTHS YCTAHOBKH OOJITOB CIEIYIOIIAs:

MIPOCBEPIINBAIOTCS] CKBAKIHBI B OCTOHE;

CKB2XHHBI OYHIAIOTCA OT HBUIM CXXAaTbIM BO3IyXOM, B JIETHEE BPEMs YBIIQXKHSIOTCS M 3aIOJIHSAIOTCS IIEMEHTHO-
MIeCYaHBIM PACTBOPOM Ha TIyOuHy 2/3 ckBaKMHBI. OCTAaTKHU BIIATH M3 CKBAXKUHEI ITEpe]] 3ATUBKON PacTBOpA yIAJISIOTCS;

IOCJIe 3aMOTHEHUS! CKBAYKMHBI [EMEHTHO-TIECYaHBIM PACTBOPOM OOJNIT MOTPYKAeTcsd B CKBAXKHHY IO IPOEKTHOTO
MIOJIOKEHUS;

Iocyie yCTaHOBKU 005ITa HE00X0IMMO 3a(hUKCHPOBATE €0 B MIPOSKTHOM ITOJIOKEHHH JI0 CXBATBIBAHUS PAcTBOPA IIyTEM
IIOCTAaHOBKHM B BEpXHEH YacTH CKBAaXMHBI (PUKCATOPOB W3 IPOBOJOYHBIX KOJIEI, KIWHBEB M JAp. BepxHIOI0 dYacTh
3aIOJTHEHHOW CKBA)KWHBI 3aCHITTAIOT MOKPBIMH ONTMJIKAMH ¥ YBIIQXKHSIOT B TeUeHHE 2-3 THEH.

BonTsl MOKHO BBOAUTH B 9KCILTyaTalUIO Yepe3 7 JHEH 10Cie yCTaHOBKHU.

ITpn Temneparype HapyXHOTO BO31yxa He Hmke 3°C OONTHl yCTaHABIMBAIOTCS B PAacTBOpP Ha MOPTIAHALIEMEHTE, a
IIPH TeMIIEpaType HapyKHOTo Bo3xyxa oT 3°C mo muHyc 5°C — Ha THIICOTIIMHO3EMHOM IIEMEHTE.



[Tpu Tremneparype okpysxaromer cpensl 10 MuHyc 15°C 00nThl ycTaHABIMBAIOT B CKBKMHAX HA [IEMEHTHO-TIECYaHOM
pacTBope Ha HOPTJIAH/IIEMEHTE C IIPOTHBOMOPO3HBIMHU JJOOABKaMH (HUTPHUT HATPUS).
Bontel 1 pacTBOp NpH YCTAHOBKE JOJKHBI UMETh IOJ0XKUTEIBHYIO TEMIIEPATypy.

IIpunoxenune 7
TexHosorHs BBIBEPKU 000pyI0BaHUS
BriBepka 000pyioBaHMs C TOMOIIBIO BBIBEPOYHBIX BUHTOB

1. Ilpu BbIBepke 0OOPYIOBaHMS OIIOPHBIE IUIACTUHBI YCTaHABIMBAIOTCS Ha (YHIAMEHT B COOTBETCTBUH C
pacIiojoKeHHeM BHHTOB B OMOPHOW 4acTH 00OpynoBaHMs. MecTa pacroio)KeHHsl ONOPHBIX IIACTHH Ha (yHIaMEHTax
BBIPaBHUBAIOT 110 TOPU3OHTAJIM C OTKJIOHEHHeM He Oojee 10 MM Ha 1 M.

2. Ilepen ycraHoBKkol 000pynoBaHMs Ha (PyHIAMEHTE pa3MELIaloT BCIIOMOTATENbHBIE ONOPHI, Ha KOTOPBIE OITYyCKAaIOT
000pyI0BaHUE.

3. Ilpu omyckanun oOOpynOBaHMS Ha (yHIAMEHT 0e3 BCHOMOTIaTeJbHBIX ONOp PEryINPOBOYHBIC BHHTHI JOJIKHBI
BBICTYIATh HIDKE YCTAHOBOYHOI MOBEPXHOCTH 00OPYI0BaHHS Ha OAMHAKOBYIO BEJIMYKHY, HO He OoJiee ueM Ha 20 MM.

4. TlonoxxeHne o00OOpYAOBaHUS MO BBICOTE W T'OPU3OHTAJIBHOCTH CIIEAYET PETYIHUPOBAaTh MOOYEPEITHO BCEMH
OT)KMMHBIMU BUHTaMH, He JJOMyCKas B IPOLIECCE BHIBEPKH OTKJIOHEHHUS] 000pYyI0BaHUs OT TOpH30HTaNMU Oosee yeM Ha 10
MM Ha | M.

5. Ilocne 3aBeplueHMs] BBIBEPKH OOOPYIOBaHMS MOJIOXKCHUSI PETryJIMPOBOYHBIX BHHTOB HEOOXOIMMO (DUKCHPOBATH
CTONOPHBIMU TailkaMH.

6. Ilepen mnoanuBKOH pe3bOOBYIO YACTh PETYIMPOBOUYHBIX BHMHTOB, HCIIONB3YEMBIX MHOTOKpPATHO, CJexyeT
MIPEJOXPAHATh OT COIIPUKOCHOBEHHUS C OETOHOM IOCPEACTBOM 00epTHIBAHUS IJIOTHOM OyMaroil.

7. Ilepen okOHUYATENBEHOM 3aTSHKKOM (DyHJAaMEHTHBIX OOJTOB PEryJUpOBOYHBIC BUHTHI JIOJDKHBI OBITH BHIBEPHYTHI Ha
2-3 obopota. Ilpu THOBTOPHOM HCIIOJB30BAaHUM BHHTHI BBIBOPAYMBAIOT IOJHOCTHIO. OcTaBlinecs oTBepcTHs (BO
n30exaHue IONaJaHus Maciia) 33/IeNbIBAIOT PE3bOOBBIMH INPOOKAMH WM IIEMEHTHBIM pPacTBOPOM, HOBEPXHOCTH
KOTOPOTO MOKPBIBAIOT MACIOCTOMKOM KPacKOM.

BriBepka 000pyoBaHus C TOMOLIBbIO HHBEHTAPHBIX JTOMKPATOB

8. I[J'I}I BBIBCPKH 060py)103aH1451 C IMOMONIBIO HMHBCHTAPHBIX AJOMKpPATOB MOTYT 6I>ITI) HCIIOJIB30BAaHbI BHHTOBBIC,
KIIMHOBBIC, TUAPABIMYCCKUC WK JPYTUC JOMKPATHI, O6eCHe‘II/IBaIOU_[I/Ie Tpe6yeMy10 TOYHOCTH BBIBCPKHU, 6e30HaCHOCTL )41
yIO0OCTBO PEryIUPOBKH.

9. JloMKpaThl, pa3MeIleHHbIE Ha TOATOTOBICHHBIX (DyHIAMEHTax, INPeaBapUTENIFHO PEryIupyloT IO BBICOTE C
TOYHOCTBIO +2 MM. 3aTeM Ha JIOMKPAThI OIYCKAIOT 000PYI0BaHHE.

10. TIpu BBIBEpKE 00OPYIOBaHHS OTKIIOHEHHWE JOMKpATa OT BEPTHKAIH HE JOMYCKAETC.

11. Tepen moTMBKONW MHBEHTAPHBIE JOMKPATH BHITOPAKHABAIOT OmanyOkoi. OmanyOKy ¥ WHBEHTApHBIE JOMKPATHI
VIAJISIOT Yepe3 2-3 CyTokK nocie mouiBKU. OCTaBIIHeCs HUIIN 3al0JTHIIOT COCTABOM, MCIIOIB3YEMBIM JJIS TTOTHBKH.

BriBepka 000pyoBaHus Ha yCTAaHOBOYHBIX raiikax

12. Jlns BEIBEpKH 000OpYAOBAaHUS C IOMOIIBIO YCTAHOBOYHBIX raek (CM. pHC. 15) OONTHI 1OIKHBI IMETh Y UITMHEHHYIO
10 6 d pe3p0y, 4TO NpeIyCMaTpUBAETCs IPU U3TOTOBJICHUH OOTOB 10 TPEOOBAHUIO MOHTAXKHOW OpraHU3aLUH.

13. BeiBepky 000pymoBaHHUsS HPOW3BOIAT JIMOO HAa YCTAaHOBOYHBIX I'alfkaxX C IOMOIIBIO YHNPYIHX 3JIEMEHTOB, JMOO
HETIOCPEICTBEHHO HAa YCTAHOBOYHBIX raiKax.

14. B xauecTBe YNPYrHX OIOPHBIX 3JIEMEHTOB DPEKOMEHIYIOTCS METANIMYECKHE TapeibuaTble, PEe3WHOBBIC HIIH
IUIACTMACCOBBIE IAHObI.

15. IocnenoBaTenbHOCT BEIBEPKH 000PYIOBAaHHS C TOMOIIBIO TApPEIbYaThIX M0 clesyromast:

OTIOpHBIE T'aliKK C TapesibuaThIMU IIaiidamMn yCTaHaBIMBAIOT Tak, YTOOBI BEpX TapenbuaToil maioOsl ObLT HA 1-2 MM
BBIIIIE IPOEKTHOM OTMETKH YCTAaHOBOYHOH ITOBEPXHOCTH 000PYI0BAHMUS;

000py/i0BaHNE YCTAHABJIMBAIOT Ha IAKObI;

MIPOM3BOJIAT BEIBEPKY 000PYIOBaHHS C TOMOIIBIO KPEEKHBIX raek.

AHaJIOTHYHBIM 00pa30M NMPOM3BOAAT BHIBEPKY HAa YCTAHOBOUYHBIX TaliKax C yIPYTrHMMH 3JIEMEHTaMU B BUE PE3NHOBBIX
WJIY TUTACTMACCOBBIX IIal0.

16. BeiBepky o00oOpynoBaHMS Ha YCTaHOBOYHBIX Taikax O€3 yIpPYrux OJJIEMEHTOB CIEAyeT IpPOM3BOIUTH
peryimpoBaHUeM HOJIOKEHHUS TaeK Ha OoyTax Ha BeicoTe. [10 OKOHUaHNY BBIBEPKH yCTAHOBOYHBIE TAKN BHITOPA)KUBAIOT
onasyOKoH, KOTOPYIO YAQISIOT IOCJIE CXBaThIBaHMS OETOHHOM cMmecH (4epe3 2-3 cyr mocie noanusku). Ilepen
OKOHYATEeJIEHOH 3aTsHKKOM O0JITOB YCTAaHOBOYHBIE TaiikK OITycKaroT Ha 3-4 MMm. OcTaBInecs HUIIN 3allOJHAIOT COCTABOM,
UCTIONIb3YEMbIM JUISl HOAJMBKU. DTOT CIOCOO BBIBEPKH IIPUMEHSETCS IPH TrameTpe (QyHaaMeHTHBIX 001TOB He Gosiee 36
MM.

BriBepka 000pyoBaHus Ha )KECTKUX OETOHHBIX MOJYIIKaX



17. JKectkue oOmHOpbl M3rOTAaBIMBAIOT HEIMOCPEICTBEHHO HA (YHIAMEHTaX C TOYHOCTBbIO, COOTBETCTBYIOILECH
JIOITYCKaeMBbIM OTKJIOHEHHUSIM IOJI0KEHHsI 00OpYJOBaHMS 110 BHICOTE M TOPU3OHTa M. Ha KEeCTKHX Ooropax BBEIBEPSIOT
o0opy/noBaHHE C MEXaHWYECKH OTpab0OTaHHBIMH ONOPHBIMH IOBEpXHOCTsAMH. Ilocie oOmyckaHus Ha OHOPEI
000py/IOBaHMS €T0 BBIBEPSIOT B IUIAHE M 3aKPEIUISIOT.

18. Jlns M3roTOBJIEHMS JKECTKHX OINOp CJeqyeT NPHMEHATh OeTOH Kiacca He Hiwke Bl5S ¢ 3amomHuTeneM B BHIE
meOHs uim rpaBust Gpakuun 5-12 Mm.

19. VenbHOE 1aBIeHHE OT MACCHI 06OPYIOBAHMS HA OMOPY HE JOIDKHO Tpesbimath 5-10° klla.

20. JInst n3roToBieHNs] OETOHHBIX OTOP B CHELHUAIBHYIO ONAIYOKY Ha MPEeABapUTEIbHO OUUICHHYIO U YBIKHEHHYIO
MIOBEPXHOCTh (PyHIaMEHTa YKJIQ/JBIBAIOT MMOPIMI0 OETOHHOW CMECH JI0 YpOBHS, Ha 1-2 CM NpeBBIMIAIONIEr0 TPeOyeMyro
OTMETKY. 3aTeM IMOBEPXHOCTh ONOP BBIPABHUBAIOT, U3JIUILIKH CMECH YJIAIISIOT.

21. JIns MOBBIIGHHUS TOYHOCTH OETOHHBIX ONOP HAa HUX YKIAAbIBAIOT METAJUIMYECKHE IUIACTHHBI C MEXaHWYECKH
00paboTaHHOW OIMOPHOW MOBEPXHOCTHIO MJIM PEryJHPOBOYHBIE KIMHBS. PaccTosHME OT IUIaCTHUHBI 10 Kpas OETOHHOM
OTIOPHI IOJDKHO OBITh HE MEHBIIIE ITUPUHBI TUIACTHHBIL.

22. JInst U3roTOBIICHUSI OETOHHBIX OIOp C METAJUIMYECKHMH IUIACTUHAMK OETOHHYIO CMECh YKIIaJbIBAlOT B ONAIYOKY
0 YpOBHSA, KOTOPBHIA IODKEH OBITh HIDKE MIPOEKTHOW OTMETKHM Ha 1/2 — 1/3 TonmmHbI IDIacTHHBL. 3aTeM Ha
HeCXBaTUBLIMIiCA OSTOH KIaayT IUIACTHHY U JIETKHMH yIapaMH MOJIOTKA HOTPYXkKAIOT ee 10 IPOSKTHOH OTMETKH.

[Tpu npyMeHEHUH PEryJIMPOBOYHBIX KIMHBEB MOIPEITHOCTh UX YCTAHOBKH II0 BHICOTE HE JIOJDKHA NPEBBILATH 12 MM.
['OpU30HTANBHOCTh IUIACTMH WM KIMHBEB MPOBEPSIOT C MOMOUIBIO YPOBHS, YCTAaHABIMBAGMOIO HAa IUIACTHHY
MOCJIE/IOBATENBHO B IBYX B3aUMHO MEPIECHANKYIISIPHBIX HAITPABICHHSX.

23. JIns oGopynoBaHus, HE TPEOYIOLIETO BHICOKOH TOYHOCTH YCTAHOBKH, JONMYCKAaeTCsS MPUMEHEHUE JKECTKUX OMOop
0e3 MEeTaJUINYECKHX [UIACTHH.

24. B nporecce BHIBEPKH JIOMYCKACTCSl TOYHAsI PETYJIIUPOBKA BBICOTHI OMOPHBIX 3JIEMEHTOB OCPEAICTBOM J100aBIICHUS
TOHKUX METaJUTMYECKUX TOKIA I0K.

25. VcTaHOBKY 000py/I0BaHHS IPOM3BOISAT MOCTIE HAGOPa GETOHOM XKECTKUX OMop mpouHocTH He menee 1-10° klTa.

BLIBepKa 060pyz[03aH1/1$[ Ha rmake€rax MCTAJNIMYCCKUX MOAKIaJ0K

26. IlakeTsl METaNIMYECKUX IOJIKIANOK MPUMEHSIOT B KauyecTBE KaK HACTOSIIMX (TEKyIIMX), TaK W B KadeCTBE
BPEMEHHBIX (BBIBEPOYHBIX) OIOPHBIX HJIEMEHTOB.

27. TlakeTsl HAOMPAIOT M3 CTANBHBIX WM YYT'YHHBIX ITOJKIAIOK TOJMIIUHON 5 MM m Oonee. J[ocTikeHHE TIPOSKTHOTO
YPOBHSI YCTaHOBKH OOOpPYIOBaHMS OCYIIECTBIIOT B TIPOIECCE €ro IPEABAPUTEIBHOTO 3aKPEIUICHUS C IOMOIIBIO
PEryIHpOBOYHBIX MOAKIAIOK TOMIUHOK 0,5-5 MM.

28. INoaxmanky B MaKeTax, UCHOIB3YEMBIX B KAUECTBE ITOCTOSHHBIX OIOPHBIX 3JIEMEHTOB, JOJDKHBI OBITH IIIOCKMMH,
0e3 3ayceHIIeB, BBINMYKIOCTEH M BHaguH. B cocraB makera, KpoMe IUIOCKHX MOTYT BXOAWTH KIIMHOBBIE W JIpyTHe
perynupyemble 10 BBICOTE MOAKIaIKH. KonmuecTBO MOAKIAZIOK B MakeTe JODKHO OBITh MUHHUMAIBHBIM M HE JIOJDKHO
MIPEBBIIATH 5 IIT., BKJIIOYAs ¥ TOHKOJIMCTOBBIC. [loBepXHOCTH OeToHA (yHIaMEHTa MO MaKeTaMH IOAKIAIO0K J0JDKHA
ObITh TIIATENBHO BbIBEpeHa. [locie OKOHYATETbHOW 3aTSDKKM OONTOB MOAKIAIKH IPHXBATHIBAIOT MEXIYy COOOM
3JIEKTPOCBAPKOM.

29. PexkomeHzmyemble pa3Mepbl MOJIKIANOK (B 3aBUCHMOCTH OT MAacChl MalllMH) NpHBEIEHBI B Tabn. 3 maHHOTO
nprtoxkeHust. KoandecTBo HeCyIux MakeToB MOIKIAI0K OIPEIeNseTCsl U3 YCIOBHS I1. 6.2, a BpEMEHHBIX, HCIIOJIb3yEeMbIX
JUJIs1 BBIBEPKY 000pyIOBaHMsI, — 1o 1. 6.11.

Tabmuma 3

MerTanmuueckue MoIKIaIKH IS yCTAaHOBKU 000pyIOBaHUS

Bec obopynoBanmst, kH | Pazmep noaknagok, Mm Marepuan

Cs. 1000 250x120x80 Yyryn

Ca. 1000 250%x120%60 Uyryn
250x120x40 Crans
250x120x30 «
200x100x20 «
200x100x10 «
200x100x5 «

ot 300 o 7000 200x100x50 UyryH wm craib
200x100x30 Crans
200x100x20 «
150x100x10 «
150x100x5 «

Ot 100 mo 300 150x100x30 UyryH wim ctaib




150x100x20 Crainb
120x80x10 «
120x80x5 «
Mesnee 100 120x80x20 «
120x80x10 «
120x80x5 «
WHcTpyMeHT u1st 3aTsHKKH O0ITOB
Py4HO# HHCTPYMEHT JUIsl 3aTSHKKU OOJITOB
Ne HaumenoBanue u mapka Juanazon 3aBoj-
ILIL HHCTPYMEHTa JUaMeTpOB H3TOTOBUTEIb
3aTATUBAEMBIX
6071TOB
1 |Kiroun 3€BHbIE HAaKHIIHBIC, [lepmckuii  3aBOf
JIBYCTOPOHHUE, OJTHOCTO- MOHTa)KHBIX u3-
pOHHHE, KOMOMHUPOBaHHbIE: Jenmuii M CpeAcTB
aBTOMaTH3alUU
o I'OCT 2839 M16-M56
o I'OCT 2841 M16-M56
o I'OCT 3108 M64-M140
o I'OCT 2906 M64-M140
o I'OCT 16983 M16-M42
2 |Kmtoun  konukoBble ~ MOH-| MI10-M24 To xe
TaXHbIE (C OTKPBITBIM 3€BOM),
Mapku KK
3 |Kirou-MysIbTHILIHKATOP M27-M36 «
MapKH:
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 |Kmoun 3eBHble ¢ camomon-| M14-M24 l'opbkoBckuit  3a-
KUMAFOITIMUCS rybkamu, BOJ  3JIEKTPOMOH-
mapku CI'J[-916/4 TQXHBIX  HHCTPY-
MEHTOB
5 |Kirou tpemoTouHsnii koiu-| M14-M30 To xe
KOBBIH C HAabOpPOM CMEHHBIX
rosioBok, Mmapku CI'J1-961/7
6 |Kirou TPELOTOYHBIH, c| M42-M140 Horunckuii onbIT-
IapHUPHO-3aKPETUICHHON HbI 3aBOJl MOH-
pyKOsSITKOH 1t 6ONTOB € TQXHBIX  TIPHUCIIO-
YATIMHEHHOM pe3p60BO coOeHui
yacteio KT-42, KT-80, KT-
100 u KT-140
7 Kmtoun cmemuanbpHble  MOH- M22-M36 To xe
TaXHbIE I TaeK aHKEPHBIX
6ontoB Tuna KT-22p, KT-30p,
KT-36p
MexaHU3UPOBAHHBIN HHCTPYMEHT JUIS 3aTsDKKH OO TOB
Texnuueckas OIEeKTPOraiKOBEPTHI I ITHeBMoOraiKo- |
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Tabmuma 2



XapaKTePUCTHKA BEPTHI
MD2311{1U331141UD311|{MD311{1UD311{1UD311{1UD311UTI311|1I1311MUI1311
6 7 3 4A 8 SA 2 1 2 3
HanGonsimmii 12 | 12 | 16 | 16 | 27 | 27 | 48 | 12 | 14 | 18
Mametp  3aTs-|
ruBacMom
pe360BI  OOJITOB,
MM
HanOonbimii 63 | 63 | 125|125 | 700 | 700 2100 63 | 100 | 250
MOMEHT 3a-
Tsokkn, H-m
[Morpebasiemass | 120 | 120 | 180 | 180|210 | 210 120 | — | — | —
MOIIIHOCTH
HIIEKTPOIBH-
ratens, Bt
Hanpsoxenue, B | 220 | 36 | 220 | 36 | 36 | 220|220 | — | — | —
Jacrora  Toka,| 50 [ 200 | 50 [ 200(200| 50 | 50 | — | — | —
1
Pabouee maBie{ — | — | — | — | — | — | — | 500 | 500 | 500
Hue BO3/yXa,
Kl 1a
Ynenpnptit pac{ — | — | — | — | — | — | — 10,7 (0,7]09
X0 BO3/yXa,
M/MuH
Macca (6e3 xa-{ 3,3 |131|38 (3552|5212 |19|22]| 3
Oest), kT
13roroBUTEIDL KonakoBckii 3aBoj Mexa-  [Poctos|BeiGop|  MockoBckuit
HI3HPOBAHHOTO MHCTpyMeHTa| S | ToKMit 3aBOJI
3aBOJL | 3aBOJI
Qe | e | «IIHEBMOCT-
KIpo- | Kipo- | POMMAIIMHA)»
HHCTPY | MHCTPY |
MEHD» | MCHT»

VcnoBHbIE 0003HaYEHHs OOJITOB U UX IIPpUBSA3KaA K pa36I/IBO‘IHbIM OCiAM 060pyﬂ0BaHI/IH

1. BonThl Ha YepTexax B IUIAHE HAHOCSTCS YCIOBHBIMH O0O03HAUYCHUSIMH U MapKHPYIOTCS JABYMsI OyKBaMH PYCCKOTO
andapuTa 1 MUPPOI (CM. PUCYHOK HACTOSIIETO priiokeHus ). Hampumep, "AB2", e mpormcHas 0yksa "A" o0o3HagaeT

IuaMeTp pe3nObl, cTpouHas OykBa
Bepxa 00JITa JaHHON MapKu.

2. bonTel B TUTaHe TPUBSA3BIBAIOTCA K Pa3OMBOYHBIM OCSIM O000pYAOBaHUS (CM. PUCYHOK) W OTPaXKAIOTCS B

HBH

— anuHy 6onrta, mudpoBoil WHAECKC "2" — YCTAaHOBOYHYIO MAapKy W OTMETKY

cnenuuKanyy Mo Gopme, IPUBEACHHON B Ta0J. 1 HACTOSIIETO TPUITIOKCHHUS.
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VYcnoBHbBIE 0003HaYEHHS OOJITOB

Tuametp pe3n6si 10|12 |15

00JITOB, MM

24130364248

56(64|72(80

90 (100[{110]125|140

YcnoBHBI | ] i L |
06:31{(;qu§1;1 1@ @g @—@‘Q’@'QQ

SO H 0P

saroto-|A|B |B|T [A[E|X|A|K|JTI|M|H|ITI|P|C|[T|V|®D
BOYHAs
MapKa a, 69 B, I,1,¢C
Oonra |ycTaHo- 1,2,3,4,56
BOYHas
Criermupukarust 601TOB
Mapxka 6011TOB OTMETKH, MM
Mapka | 3aroto- | yctano- [ynoBusle{/Iuamerp| Komu- | Bepxa | Bepxa | Jmmna | JJmixa
(hyHma- | BouHast | BoyHas | 0003Ha- | pe3bObI | "ecTBo | Gonra | GeToHa | BBICTY- | OonTa,
MeHTa uyeHust | 6oIToB, | 6ONITOB, Mmaromiel| MM
MM T YacTH,
MM
Ha 1 $ M24 8 +50 | -150 | 200 | 1400
Ha 2 @_ M24 6 -100 | -300 | 200 | 1400
®O-3| Ka 1 @ M36 6 -50 | -350 | 300 | 1800
Ka 2 % | M36 6 -150 | -450 | 300 | 1800
Ko 1 @ M36 8 -100 | -500 | 400 | 1900

Tabmuma 1

Tabmuma 2



Ocm

VcnoBable 0003HaYEHHS

d — auametp Oonta
d. — nuamerp ckBaxuHBI
Asa — nommans nonepeuHoro ceueHus 60aToB (110 pesboe)
Rsq —pacueTHOE conpoTHBIIEHHE METANTA PACTIKEHHIO
Rs — pacuernoe conpoTtusnenue 6eToHa GyHIaMEHTa OCEBOMY CIKATHIO
R4t —pacueTHoe conpoTuBieHHe GETOHA PACTHKEHUIO
N — HopmanbHas cua
M — wuzrubarommii MomeHT
M, — xpyrsimmii MomeHT
E — monyns ynpyroctu marepuana Gonra
P — ocesoe ycumue
F — Bennuunna npensaputenbHoii 3aTskKKM GONTOB
H — rny6una 3anenxu 6ontos B 6eToH knacca B12,5 u cranu mapku BCT3km2
Ho— rny6una 3anenxu 60onTOB IpU APYrux Mapkax GeToHa
Ko — k03 duIeHT, yUUTHIBAIOINHI MacuTaOHbIH (akTop (BeNUYMHY quamerpa 00iTa)
/©0— YPOBEHb aCUMMETPUM LIUKJIA
¥ — K03 DULIMEHT HATPy3KHU, YIUTHIBAIOLIHI NOAATINBOCTE GoNTa
M — K03pQULKEHT, yUUThIBaIOUN MacITaOHbINH QakTop (BEIUYUHY AuaMeTpa OoiTa)
O— K03 GUIMCHT, YIUTHIBAIOLINIT YHUCIIO LUKIIOB HAIPYKCHUS
Y1 —paccTosiHie OT OCH OBOPOTA A0 HanboJjee yaaleHHOro 00NITa B PaCTAHYTOM 30HE CThIKA
h —paccrostue MexTy ocsiMu BeTBeil KOTOHHBI
6 —PacCTOsIHUE OT LICHTPA TSHKECTH CEYCHHS KOJIOHHBI IO OCH CXKATOH BETBH
6iy— IIMPHHA OIIOPHOM IUTUTHI Ga3bl KOJIOHHEI
X — BBICOTa C)KaTOl 30HBI GETOHA IO OIIOPHON IUTUTON 6a3bl KOJIOHHBI
la —paccrosiue ot paBHOEHCTBYIOMIEH YCHIIMIT B PACTAHYTHIX GOITAX 10 MPOTHBONIOJIOKHO TPAHH IUIHTHL;
C — paccrosiHUe OT OCH KOJIOHHBI JI0 OCH 00JITa;
€0 — DKCLEHTPUCHUTET NPHUII0KEHHSI HATPY3KU
&R — OTHOCHTENbHAS BBICOTA CHKATOI 30HbI GeTOHA
f— xosppuument Tpenus
K — k03¢ duieHT cTabuiIbHOCTH 3aTSHKKU
& — KO QUIKMEHT, YUNTHIBAIOIIMIA TEOMETPUUYECKUE Pa3MEPhI PE3bOBI, TPEHHE HA TOPILIE raiiku U B pe3bbe
Oy — BENMYMHBI OTKIOHEHNIT OT HOMHHANILHBIX Pa3MEPOB, KOOPANHUPYIOLIHX II0JI0XKEHHE OCH OTBEPCTHiA
D — nuamerp otBepcTHs OA GONT B CTAHUHE 00OPYIOBAHHS
D.op — nnamerpom koporok
B — pasmep cTopoHsl «kosioaua» B miaHe
L — rny6una xonomaua
| — nnmHa npsAMOro yuacTKa M30rHYTOro GONTA OT YPOBHS 3a1€IIKH
A — nnomaas BpeMEHHBIX BHIBEPOUHBIX OMIOPHBIX 3JIEMEHTOB
G — Bec 060opynoBaHus
W —rpy3onoxbeMHOCTS BpeMEHHBIX (BHIBEPOUYHBIX) OMOPHBIX 2]IEMEHTOB
Op — HaInpshKkeHHe B O0JITE OT NPEBAPUTENLHOM 3aTsHKKH
A o — cyMMapHas II0IIa b KOHTAKTa OIop
O —BenMYMHA YUTHHEHUs IITTHILKK OO0JITa PU 3aTSKKeE

() — yroJ NOBOpOTa TaliKu



