[{eHTpasibHBIA HAYYHO-HUCCIIEAOBATENBCKUI U MPOEKTHO-IKCIIEPUMEHTAIBHBIN HHCTUTYT MPOMBIIIJICHHBIX
3aHUH U COOPYKEHUI
(HHNHmpom3nanmit)

ITocoOue
M0 MPOEKTHPOBAHUIO AHKEPHBIX 00JITOB [JIsl KPEIUIEHHS CTPOUTEILHBIX KOHCTPYKIMI U 000pyI0BaHUS

(k CHuII 2.09.03)

PekoMeHIOBaHO K H3JAHHWIO DPELICHWEM CEKUUH HEeCYIIMX KOHCTPYKIHH HayYHO-TEXHHYECKOTO COBETa
ITHMMnpom3ganuii.

Co/lep>KUT OCHOBHBIC TIOJIOXKEHHUS IO pacyeTy OONTOB W KPCIUICHUH CTPOWTENBHBIX KOHCTPYKIUH U
CTPOHTENBHOTO 000pYIOBaHHUSA. PacCMOTpEHBI MPOTPECCHBHEIC THITHI OONTOB M JaHBI PEKOMEHIANWU IO UX
npuMeHeHn0. OTpa)keHbI BOIPOCHL, Kacarolrecss 00pa3oBaHus CKBaXXHUH B OETOHE U JKeIe300€TOHEe, yCTaHOBKH
U 3aTsDKKE O0OJITOB, BEIBEPKH 000PYAOBaHUS U KOHCTPYKLIHH.

JUIs  MH)XKEHEPHO-TEXHUYECKUX PAOOTHHKOB MPOCKTHBIX WHCTHTYTOB, MOHTQXXHBIX H CTPOHUTEIBHBIX
OpraHu3aluii, a TakKe 3aBOJ0B U3rOTOBUTENEH.

1. O6ue yxa3zaHus

1.1. Hacrosimee Ilocobue cocraBneno k CHull 2.09.03 "CoopyskeHusi MPOMBILUICHHBIX NPEANpUATHH" U
MIPUMEHSIETCS TIPH KPETUIEHUH aHKEPHBIMHU OontamH (fasee 6ostaMu), BKIIOYas OONTHI U TI00EIH PacIiopHOTO
THIA, CTPOUTENBHBIX KOHCTPYKIMH U 000pyI0BaHUS K OETOHHBIM, KEJIe300€TOHHBIM U KHPITUYHBIM 3JIEMEHTaM
(bynmamenTam, CHIOBBIM IOJIaM, CT€HaM U T.[I.), IKCIUIyaTHPYEMBIX IIPU PACUETHOH TeMIepaType Hapy)KHOTO
BO3/1yXa 0 MUHYC 65 BKIFOUMTENIBHO M IIpU Harpese O6eToHa ¢pynaamenta 1o 50°C.

[Ipumeuanne. PacueTHass 3uMMHAS TeMIlepaTypa Hapy)KHOTO BO3IyXa IPHHUMAETCA Kak CpeaHssI
TeMIlepaTypa BO3AyXa Hanbosee XOJIOIHON MATHIAHEBKH B 3aBHCHMOCTH OT pailoHa CTPOMTENILCTBA COTJIACHO
CHuII 2.01.01.

PacueTHbIE TEXHOJIOTHYECKUE TEMITEPATYpPhl yCTAaHABIMBAIOTCS 3aJJaHUEM Ha ITPOEKTHPOBAHUE.

1.2. Ilpu nHarpeBe OetoHa ¢yHmameHnTta cBeime S50°C B pacueTax IODKHO YUHTBHIBATHCS BIIHSHUE
TEMIIepaTypbl Ha IPOYHOCTHBIC XAaPAKTEPHCTUKH Marepuana (yHIAMEHTa, OOJTOB, IMOIJIUBOK, KIICEBBIX
COCTaBOB U T.II.

1.3. BonTsl, peqHa3HadeHHABIE A PabOTHI B YCIOBHSAX arpeCCHBHOHM Cpelbl K MOBHIMIEHHON BIAXKHOCTH,
JOJDKHBI TPOEKTHPOBATHCS C YIETOM AONOJIHHUTENBHBIX TpeboBannit, npenssaBiuseMbrx CHull 3.04.03.

1.4. TpeboBanust Hactosimero IlocoOus He MCKIIOYAIOT, MPH HAJIWYUU COOTBETCTBYIOLIETO OOOCHOBAaHUS,
MIPUMEHEHHE JPYTHX CIOCOO0B 3aKperuieHus 00opynoBaHus Ha QyHIaMeHTax (HarnpuMmep, Ha BUOpOracuTessx,
Ha KJICIO U JIp.).

1.5. Pexomennmanmu Hacrtosimero Ilocobus MOMKHBI Takke COOMIOAATHCS MPHU BBITOJHEHHWH paboT TIo
YCTAaHOBKE M 3aKPEIUICHHIO CTPOMUTENbHBIX KOHCTPYKLHMH W TEXHOJOIHMYECKOro o0OpyHoBaHUSI B IIpolecce
MOHTaa.

2. OCHOBHBIE THIIBI OOJITOB U O0OJIACTh WX MIPUMEHEHHS

2.1. Tlo KOHCTPYKTHBHOMY pEIIEHHIO OOJNTHI MOAPA3AENAIOTCS Ha CIEAYIOUINE THIIBL: HM30THYTHIE, C
QHKEpHOW IUIUTOM; COCTaBHbIE C AHKEPHOM IUIMTOM; CHEMHBIE C AHKEPHBIM YCTPOWCTBOM; IMpSMBIE; C
KOHHUYECKUM KOHIIOM.

2.2. Tlo cmoco0y yCTaHOBKM OOJTBI TOAPA3NCIIIOTCS HA YCTAHABIMBAaEMBIE 110 OCTOHHPOBAHUS
(yHIaMEHTOB M YCTaHAaBIMBaeMble Ha TOTOBbIe (DYHIAMEHTHI MM JPYrHe KOHCTPYKTHBHBIC 3JIEMEHTHI B
IIPOCBEPIICHHBIE WIIM TOTOBBIE "KOIOALBI".

BouThl M30THYTHIE U C QHKEPHOH IUIUTOM, yCTaHaBIMBaeMble B (DYHAAMEHTHI 10 OETOHMPOBAHMS, IPUBEAET
Ha puc. 1.



a)

. . Pi s H
£ NN RO N

B " ~
SR sty W,__,//.,

[ RN S /ﬁ/
B2 N >

= . :
- N 4 .
REEE === By

BN ,..,.?._,/..ku._f/._,m.mﬂmq

_...I__/” h/}. ._MJ

N : \
by ..Z r



r)

n)
d
‘l' ..- /i
’//5'5.. s
;.:
Lo 2
7 ¢
i F ]
>
¥/
b S
L7
T =
9{/:;}‘
Ve

")

e

,

e
SN
‘\'\\

s W EE
.'~‘~\\\\'-:‘
- W
s 1%

%
N
b

\:\- I
Bl

s
Puc. 1. Boxntsl, ycraHaBimmBaeMble B pyHIaMEHTHI 10 OETOHHPOBAHUS

a— M30THYTHIC; 0, B, I — C aHKEPHOH IIUTOI1; 1, € — COCTABHbIC C AHKEPHOM TUTUTOMN

Bontel cbemHbIE, ycTaHaBIMBaeMble MOCiIE OETOHMPOBaHHMSA (DYHIAMEHTOB B CIICHHAIBHBIE AHKEPHBIC
ycTpoiicTBa, 3apaHee IpeyCMOTPEHHbIE B Telle (QyHIaMEHTa, PUBEACHBI Ha puc. 2.
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Puc. 2. bonter CbEMHBLIC, YCTAHABJIMBACMBIC ITOCJIC 6CTOHI/Ip0BaHI/IH (byHﬂaMeHTOB

a— C IUTOCKOM aHKepHOU mmuTol (M12-M48); 6 — ¢ nuToi ankepHoi rmmtoi (M56-M125); B— co cBapHO#
aHkepHoi mutoi (M56-M100)

Bonter H30THYTBIC, YCTAHABJIMBACMBIC B KOJIOALAX, IPUBEACHLI HA PUC 3.
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Puc. 3. Boxarsl, ycraHaBimBaeMbie B "Kostoax", 3apanee MpeayCcMOTPEHHbBIX B (hyHIaMEHTaX

Bontel npsiMble, ycTaHaBIUBacMBIC B MPOCBEPIICHHBIC CKBAXXHHBI TOTOBBIX (DYHIAMEHTOB H 3aKpCILIICMbIC
CHHTETHYECKHM KJieeM (MOKCHIHBIM, CHIIOKCAHOBBIM) HJIHM C TOMOIIBIO [EMEHTHO-TIECYaHOH CMECH METOIO0M
BHOpO3aueKaHKH, MPUBEICHBI Ha puC. 4.

]

Puc. 4. bontet MMpsAMbIC, YCTAHABIIMBAECMBIC B IIPOCBCPJICHHBIC CKBAXKUHBI 'OTOBBIX (byHZ[aMeHTOB

a— 3aKperusieMble CHHTETHYECKUM KiieeM (a. ¢. Ne 209305); 6 — 3akperuisieMble ¢ TOMOIIBIO0 IIEMEHTHO-
MeCYaHol CMecH crocoboM BuOpo3ayekanku (a. ¢. Ne 419305)

Bontel pacropHOro Tuna ¢ KOHU4eCKMM KOHLIOM, YCTaHABIMBAEMbIE B IPOCBEPICHHBIE CKBAXKUHBI TOTOBBIX
(yHZaMEHTOB M 3aKpeIIsieMble C TOMOIIBIO Pa3XKUMHBIX [AaHT MM [IEMEHTHO-TIECUYaHbIM PAaCTBOPOM CIIOCOOOM
BUOPOTOTPYKEHUsI, IPUBEJCHBI Ha PUC. 5.
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Puc. 5. BoaTel, pacriopHOTO THITA C KOHUYECKUM KOHIIOM, YCTaHABIMBAEMbIE B IIPOCBEPIICHHbBIE CKBAKUHBI
TOTOBBIX (DyHIAMEHTOB

a— 3aKpeIusieMbIe C IOMOMIBIO pa3kuMHOU HaHTH (a .c. Ne 539170); 6, B — 3aKkperuisieMbie IEMEHTHO-
MeCUYaHBIM PACTBOPOM CIIOCOOOM BHOpomorpyxkeHus (a. c. Ne 737573 u a. c. Ne 763525)

Pacniopnsie mrobenu (manee mro0eid), yCTaHABIMBAaeMBbIE B TIPOCBEPIICHHBIE CKBAaXXHHBI CTPOHTEIBHBIX
9JIEMEHTOB (CTEHBI, KOJIOHHBI U T.II.) ¥ 3aKPEIUIieMbIE C TIOMOIIBIO PACIIOPHBIX YCTPOICTB, IPUBEICHBI HA PHC.

6.
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Puc. 6. [Trobenu pacriopHble, yCTaHaBINBAEMbIC B IPOCBEPICHHBIC CKBAXKUHBI TOTOBBIX KOHCTPYKIMH

a, 0 — mrobenp-mnmibKu pactopubeie (M8-M24) (a.c. Ne1225936); B — nrobenb-BTyKa, pacnopHas (M6-M20);
1 — pacrmopHast mmuiIbKa; 2 — pa3KUMHas MaHTa; 3 — raiika; 4 — pacrmopHas BTYJKa; 5 — pakuMHast
npobKa; 6 — Kpenex HbIi 60T

2.3. 1o ycnoBusM 3KCIUTyaTanuy OOJITHI OAPA3ASISIOTCS Ha PacueTHbIE M KOHCTPYKTHUBHbIE.

K pacdetHpiM oOTHOCATCS OONTHI, BOCIPHHUMAIOIIME HArpy3KH, BO3HHUKAIOIIWE IIPH JKCIUTyaTallud
CTPOUTENBHBIX KOHCTPYKIIMHA WA paboThl 000pyIOBAHNS.

K KOHCTPYKTHUBHBIM OTHOCSTCS OOJTHI, TIpEyCMaTPUBaEMBbIe JUIsl KPETUICHHSI CTPOUTEIBHBIX KOHCTPYKIHMH 1
000py/IOBaHUs, YCTOHUYMBOCTh KOTOPBIX IPOTHB ONPOKH/IBIBAHMS MM C/ABUTA 0OECIeYnBaeTcsi cOOCTBEHHBIM
BECOM KOHCTPYKUMH WiIH 00opynoBaHus. KOHCTpYKTHBHBIC OONTHI TpEIHA3HAYAOTCA IS PHXTOBKH
CTPOWTENBHBIX KOHCTPYKIIMHA ¥ 000PYJOBAaHUS BO BpeMs MX MOHTaXka M JJIs obecrieueHus CTaOMIbHONW paboTHI
KOHCTPYKUIMH H OOOPYZOBaHHS BO BpeMsl JKCIUTyaTal[dH, a TAKXKe IS MPEIOTBPAICHHS HUX CIydYaiHBIX
CMEILEHUH.

YpoBeHb TMHAMHYHOCTH yCTAHABIMBACTCSA B 3aBUCUMOCTH OT THIIA U XapaKTepa 000pyIOBaHHUS.

2.4. BonThl 1Sl KpeIuieHWs] KOHCTPYKIMKA 1 00OPYAOBAaHUS JIOJDKHBI M3TOTABIMBATHCS B COOTBETCTBHU C
I'OCT 24379.0 "Bontel ¢yumamentaeie. OOmme texuumdeckue ycnoBusa" u ['OCT 24379.1 "Bontsr
¢ynnamentHele. KoHCTpyKIus 1 pasmeps!'.

Knaccudukarus 001TOB B COOTBETCTBUY C YKa3aHHBIMH CTaHIApTaMH NpUBECHA B Ta0I. 1.

Tabmmna 1
Pucynox Tum 6onta HomuuanbHbIH I'OCT 24379.1
JHAamMeTp
pe3b0bl d, MM
a |U3oruyTsie 12-48 Tun. 1 |Mcnonuenue 1
0 |C ankepHOU 16-48 Hcnonuenue 1
B |TIHTOMN 56-140 Ty 2 |Mcnonaenue 2
1 r 100-140 Hcnoxaenue 3
1 |CocraBHble € 24-48 Ucnonuenue 1
€ |aHKepHOM IIHITOM 56-64 Tun. 3 |Wcnomnenue 2
a |CopemHBIE C 24-48 Hcnonuaenne 1
2 | 0 |aHKepHBIM 56-125 Tum. 4  |HMcnonaeHme 2
B |yCTpoiicTBOM 56-100 Hcnonnenue 3
3 N3ornyteie B 12-48 Tun. 1 |Wcnonxenue 2
KOJIOJIITAaX )
4 IIpsiMble Ha KI€rO
U C IEMEHTHO-
[eCYaHOU
BHOPO3avYEKaHKON 12-48 Tumn. 5 —
a |C KOHHYeCKUM Ucnonuenue 1
5 | 6 |koHmOM 12-48 Tum. 6 |Hcnonaenue 2
B Hcnonnenne 3




2.5. bontel u3orHyThie (cM. puc. 1, a) mpeaHa3HAyalOTCs U1 KPEIUICHUS CTPOUTENBHBIX KOHCTPYKLIUN U
TEXHOJIOTMYECKOT0 000PY/IOBaHUs B TEX CIIydasix, KOr/a BbicoTa (yHAaMEHTa HE 3aBUCHUT OT IIyOHHBI 3aJ1eJIK1
601TOB B OETOH.

2.6. Boxtel ¢ aHKepHO¥ mIHTOM (cM. pHc. 1, 6, B, T), IMEIOIINEe MEHBIIYIO TITyOUHY 3a/IeJIKH 110 CPABHEHHUIO C
6OJ'ITaMl/I HU30THYTBIMH, PEKOMCHAYETCA MPUMEHATL B TEX ClIy4dasdX, KOrla BbICOTa (l)yH}IaMeHTa OINpCACIIACTCA
riryOuHOM 3a/1eskn 00ITOB B OETOH.

2.7. BonTel coCTaBHBIE C AHKEPHBIMU IDTUTaMU (CM. puc. 1, I, €) IPUMEHSIOTCA B CIIydasX YCTaHOBKU
000pyI0BaHUS METOIOM MTOBOPOTA WM HAIBMXKH (HAIIPHIMEp, IPU MOHTAaXKE BEPTHKAJIBHBIX IFTHHIPHYECKIX
annapaToB XMMHYECKOW MPOMBIIUIEHHOCTH). B 3THX cityuasx My(Ta ¥ HIDKHSIS LINMWIBKA C aHKEPHOH TUIUTOM
yCTaHaBJIMBAETCSl B MacCHB (PyHAaMEHTa BO BpeMsi OETOHMPOBAHWUSI, @ BEPXHSISI LINMIIbKA BBEPTHIBAETCS B MyPTY
Ha BCIO UTHHY Pe3BObI IOCIIE YCTAHOBKU 000PYAOBAaHUS Yepe3 OTBEPCTHS B OMTOPHBIX YACTSX.

JlnviHa BBUHYMBAHMS IINILKK B My()TY I0JDKHA ObITh HEe MeHee 1,6 nuamerpa pe3bObl Oosra.

2.8. BonTbl M30THYTHIE M C aHKEpHOH IUIMTOM YCTAaHAaBIMBAIOTCA 10 OETOHMpOBaHWS (PyHIAMEHTOB Ha
CIEIHMAIBbHBIX KOHIYKTOPHBIX YCTPOMCTBax, CTPOro (PUKCHPYIOIMIMX HMX IPOEKTHOE IIOJIOKEHUE B IIpOLEecce
OETOHHPOBaHUS.

2.9. bonTel cheMHBIE (CM. PHC. 2) PEKOMEHIYETCsl IPUMEHHUTH TIIaBHBIM 00pa3oM ISl KPEIUICHHUS TSDKEIOTOo
NPOKAaTHOT'0, Ky3HEUHO-IIPECCOBOTO, MIEKTPOTEXHUYECKOTO U JIpyroro 000pyA0BaHuUs, BHI3bIBAIOIIETO OOJIbIIUE
JUHAMHYECKHE Harpy3Kd, a TaKKe B TeX cilydasx, Korja OoJIThl B IpOLEcce dKCILTyaTaluyd 00OpYHOBaHUS
MOJJIEKAT BO3MOXKHOM 3aMEHE.

[Ipu ycraHOBKE CBEMHBIX OONTOB B MAacCHB (DYHIAMEHTa 3aKIaJbIBAeTCs TOJBKO aHKEpHAas apMarypa
(aHKEpHBIE YCTPOICTBA), @ HIMUIIbKA YCTAaHABIMBAETCSl CBOOOIHO B TpyOeE Mocie yCTpocTBa (hyHAaMeHTa.

2.10. Bontel HW30THYTHIC, yCTaHaBIMBacMble B "KONoAmax" TOTOBEIX (yHOaMeHTOB (cM. puc. 3) ¢
MTOCTIEAYIOIAM 3aMOHOMYMBAHAEM KOJIOANa OETOHOM, PEKOMEHAYIOTCS UIA KpeIUIeHUS O0OpyNOBaHHUSA H
CTPOWTENBHBIX KOHCTPYKLHUI B Te€X CIydasx, KOTAa HE MOTYT OBITh yCTAHOBJICHBI OONTH B MPOCBEPIICHHBIC
CKBa’>XHUHBI.

2.11. Bontel mpsMble Ha CHHTETHYECKHX KIESX (SMOKCHIHOM WM CHJIOKCAaHOBOM) W 3aKpeIuisieMble C
TTOMOIIBI0 IIEMEHTHO-TIECYaHONW CMECH CIT0cOO0M BHOPO3adeKaHKH (CM. pHC. 4) pEKOMEHIYIOTCS [UIS KPETUICHHS
CTPOUTEJBHBIX KOHCTPYKUHMH U TEXHOJIOTHYECKOTO 00OPYIOBaHUs C YPOBHEM acHMMMETpUH Iukia p > 0,6 —
TS OOJTOB HAa CHHTETHYECKUX KIesix U o > 0,8 — 1yt 00nTOB Ha BHOpO3a4eKaHKe.

Bontel, 3akpemiisieMple C ITOMOIIBIO SHOKCHIOHOTO K€, MOTYT 3KCIUIyaTHpPOBAaTHCS TNPH pacueTHOM
TeMIiepaType HapykHoro Bosxayxa a0 muHyc 40°C u npu HarpeBe Oerona o 50°C, GonTbl, 3aKkperuisieMble
CHJIOKCAaHOBBIM KJIeeM, — cOo0TBeTcTBeHHO 10 MuHyc 40°C u no 100°C.

2.12. BoJThI pacmopHOTO THUIIA, 3aKPEIISIEMbIE C TIOMOIIBIO Pa3KUMHOMN 1IaHTH (CM. pUC. 5, a), U paCIIOpHBIE
mobenu (cM. puc. 6) TpenHa3sHA4YAIOTCS U KPEIUICHWS! CTPOMTENIFHBIX KOHCTPYKLUMH U 000pyIoBaHWS,
HCIBITHIBAIOIINX CTaTHYECKUE W BUOpAIIMOHHBIE HAarpy3Ku (0 = 0,9).

2.13. BoiTel € KOHHYECKAM KOHIIOM, 3aKPCIUIIEMbIC IIEMCHTHO-IIECUAHBIM PACTBOPOM CIIOCOOOM
BuOponorpyxenust (cM. puc. 5, 0, B), PEKOMEHIYIOTCSl JUIS KPEIUIEHHsS CTPOWUTENbHBIX KOHCTPYKIMH |
TEXHOJIOTHYECKOTO O0OpYyIOBaHUA, 3a WCKIIOYCHHEM OOOpYIOBAaHHWS, BBI3BIBAIOMICTO 3HAYUTEIHHEIC
OUHAMHUYECKHe W  yOapHble HArpy3kd (Ky3HEYHO-TIpEcCOBOE 00OpyIOBaHWE, IPOKATHBIE  KIIETH,
3JIEKTPOJBUTaTESIU OOJIBIION MOIIIHOCTH H JIp.).

IIpumeuanue. BonTel ¢ KOHUYECKUM KOHLOM HCIOJHEHMS 2 U3rOTOBJISIOTCS BBICAAKOM, MCIIONHEHUA 3 —
HAaBUHYMBAaHHEM KOHHYECKOU BTYJIKH.

2.14. Bonthl, ycTaHaBlIMBaeMble B IIPOCBEPJCHHBIE CKBAXWHBI T'OTOBBIX (YHAaMEHTOB, HE JOMYCKAETCs
MIPUMEHATH JUIS KPEIUIEHHsT HECYIIMX KOJIOHH 3/1aHMH, 00OpyIOBaHHBIX MOCTOBBIMHM KpaHaMH, a TakXke I
BBICOTHBIX 3[JaHUN U COOPYKECHHUH, I KOTOPHIX BETPOBas Harpy3Ka SIBIISIETCSI OCHOBHOM.

Jia kpemieHHs yKa3aHHBIX KOHCTPYKLHMH [IOIyCKaeTCs HPHUMEHSTh OONTHl C KOHHMYECKHM KOHIIOM,
yCTaHaBJIMBaeMble CIIOCOOOM BUOPOIIOTIPY KEHHS.

[Tpu aToM Ti1yOMHA 3a€1KH 6ONITOB 10JDKHA OBITH He MeHee 20 d.

[Ipu MeponpusATHIX, 00ECIIEYNBAIONINX HAIACKHOCTh M JOITOBEYHOCTh aHKEPOBKHU (yBEIHUEHHAs TIIyOHWHA
3aIeJIKH, JOIOJTHUTEIbHBIE aHKEPYIOIINE YCTPOICTBA U T.1.), IOIyCKAeTCs KPEIJICHNE YKa3aHHBIX KOHCTPYKIHHA
6OJ'ITaMl/I ApYrux THUIIOB, YCTaHaBJIMBACMBIMHU B HPOCBEPJICHHLIC CKBaXHMHbBI T'OTOBBLIX (byHﬂaMeHTOB, 110
COTJIACOBAHUIO C OpraHu3anueil — pa3paboTINKOM STHUX OONITOB.

2.15. Ins KperuieHus: TeXHOJIOTHIECKOro 000pyI0BaHMs JOMYCKAeTCsl YCTAHABIMBATh B CKBAKUHAX OOJITHI
ANaMETPOM CBBILIC 48 MM mpu COOTBCTCTBYIOIIEM TCXHUKO-3KOHOMUYCCKOM 06OCHOBaHI/ll/l " Ipyu HAJIUYNU
OypoBoro 000pyIOBaHUS.

2.16. Pacnopuple mro0end mpemHa3HAYAIOTCS MU 3aKpEIUICHHS TJIaBHBEIM O00pa3oM CaHTEXHHYECKOTO,
3IEKTPOTEXHUIECKOTO W BEHTHISIIIMOHHOTO 000PYAOBaHUS, a TAK)KE DJIEMEHTOB OT/IEJIKH, OOIHIIOBKH U TIP.

KoHcTpykumuu u pa3mMepsl pacriopHbIX J100esel pUBeaeHb! B MpHIL. 1.

2.17. dro6eny npenHa3sHa4aloTCst sl KOHCTPYKTUBHOTO 3aKPEIUICHUS Pa3IMuHOI0 MEJIKOro 000pyIoBaHus,
a TaKKe METAJUIOKOHCTPYKINH, JieTanel JeKOPATUBHOM OTIENKH U JPYTUX IEMEHTOB Ha PYyHIaMEHTaX, CTeHaX
1 APYTHX CTPOUTENFHBIX KOHCTPYKIMAX U3 O€TOHa, XKele300eToHa B KHpIHYa.

Texuuueckas TOKyMeHTanus Ha qroo0eru paspadborana BHUMoHTaxcencrpoem.



2.18. ¥Y3ubl kpemieHus: 0oiTaMK ¢ pazkKUMHOM LAHTOM U paclOPHBIMH AIOOEISIMU JIOIYCKAeTCsl BBOJUThH B
9KCIUTyaTalMIo Cpa3y MOCie YCTAHOBKU OOJTOB M A100eTeH.

3. Pacuer 60JITOB

3.1. Harpy3sku, meiicTByromme Ha OOJTHI, IO XapakTepy BO3ACHCTBHA MOIPA3CISIIOTCS Ha CTaTUYECKUE U
JMHaAMHYeckue. BennuuHa, HampaBlieHHE M XapakTep JEHCTBYIONIMX HArpy3okK OT 00OpylnoBaHHsS Ha OOJNTHI
JIOJDKHBI OBITH YKa3aHbl B 33JJaHUH Ha IPOEKTUPOBaHUE (PYHAAMEHTOB MO 000pYAOBaHUE.

3.2. Maka cTane#l pac4eTHBIX OOJTOB, SKCIUTYaTHPYEMbBIX IIPU pacueTHOH 3MMHEH TeMmIeparype HapyKHOTO
BO31yxa 10 MUHYC 65°C BKIIFOUUTENBHO, TOJDKHA HA3HAYAThCS B COOTBETCTBHU C YKa3aHUSIMU TabII. 2.

Tabuma 2
PacueTHast 3uMHAs Or—40°Cu | Or—40 o Or—51 no
TeMIIepaTypa Hapy>KHOTO BBIIIIE —50°C —65°C
Bo3ayXa, °C
Mapka cranu BCt3kn2, 09I'2C-6, 09I"2C-8,
BCr3mc2, 10I2C1-6 10I"2C1-8
Ct120

IIpumeuanue. bonTsl nomyckaercs U3rOTOBIATh U3 APYTUX MapOK CTajel, MEXaHUUYECKHE CBOMCTBA KOTOPBIX
HE HIDKE CBOICTB CTalleil MapoK, YKa3aHHBIX B TaOI. 2.

3.3. bonTsl Il KPEIUIEHHUsI CTPOUTENBHBIX KOHCTPYKIUI MPH TEMIIEpaType Hapy>KHOTO BO3AyXa OT MHUHYC
40° C u BBbIIIE JOJDKHBI U3TOTOBIAITHCS U3 yraepoaucToit cranu Mapku BCT3kn2 (I'OCT 380), a anst kpersieHus
obopynoBanus — u3 yriepoauctoit cranu mapku BCt3mc2 ('OCT 380) mnm u3 KOHCTPYKLHMOHHOW CTain
mapku C120 (I'OCT 1050).

Jns 6ontoB nuamerpoM 56 MM M OoJiee TOIMYCKAeTCsl NPUMEHSTH NPH TeX K€ TEMIIEPAaTYPHBIX YCIOBHIX
HU3KOJIETHPOBAaHHYIO cTaib Mapok 0912C-2 u 10I'2C1-2 (I'OCT 19281).

3.4. Jlnst KperyieHns: COCyZ0B M aIllapaToB, MpeIHa3HAUYEHHBIX UISI 00paOOTKH M XpaHEHHUS B3PBIBOOIIACHBIX
NPOJIYKTOB, a TaKXKe JJsl KPEIUICHHs alaparoB KOJIOHHOTO THUIA IPH pPacueTHOW 3MMHEH TemImeparype
Hapy>KHOTO Bo3ayxa 10 MuHyc 30°C BKIFOUHTENBHO, CIEAYET MPUMEHATh cTainbh Mapku BCt3mc3 (BMecTo cramm
mapku BCt3nc2); npu reMmnepaTtype HapykHOro Bo3ayxa oT Munyc 31 1o 40°C — crans mapku C120 o 'OCT
1050.

3.5. Ilpu pacdyeTHOW 3UMHEH TeMIiepaType Hapy>KHOTO BO3AyXa 0 MUHYC 65°C HH3KOJIETHPOBAHHBIE MAPKU
craneit 0912C-8 u 10I'2C1-8 NOIKHEI HMETh yHapHyH BsaskocTh He Hmke 30 JDx/cm® (3 krc-m/cm®) mpu
Temmeparype ucnbsiranus muayc 60°C.

3.6. KoHCTpyKTHBHBIC OOATHI BO BCEX CIydYasx JOIMYCKAeTCS M3TOTOBIATH M3 cranu Mapku BCT3kmn2 mo
I'OCT 380.

3.7. PacueTHBIE CONPOTHBIICHHUS METaJUIa OOJNTOB PACTSHKEHHIO R, CIeIyeT MIPUHUMATH 110 Tao. 3.

Tabnuna 3
PacueTHoe conpoTrBieHre MeTajuia pacTsbkeHHio R,,, Mlla
Huametp BCt3mc2, 09r2c 10I2Cl1
0oiTa, MM BCt3xn2,
Ct20

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 OonThl NODKHBI OBITH 3aTSHYTHl Ha BEJIMYMHY NpEIBApUTEIbHOW 3aTsHXKKM F, KoTopas s
CTaTUYECKUX HArpy30K JOJDKHA MPUHUMATbeA paBHoW: F' = 0,75 P, nnsa nunamudeckux Harpysok F = 1,1P, rne
P — pacuernas Harpy3Kka, JeicTByOmas Ha OOIIT.

Jnist cTpOUTENbHBIX KOHCTPYKIMH (CTalbHBIX KOJIOHH 3JaHMH M T.I.) 3aTSDKKY OOJITOB JOMYCKAaeTcs
OCYIIECTBIISITh CTAHAAPTHBIMH PYYHBIMH HHCTPYMEHTAMH C NPEJeIbHBIM YCHINEM ([0 yrnopa) Ha 0odT.

3.9. Inomaap monepevyHoro ceueHus O0NTOB (10 pe3bde) TOINKHA ONMPEHeNATHCS M3 YCIOBUS MIPOYHOCTH 10

bopmyie
Asa =Ko P/ Rr;a (1)
rae K, = 1,35 — n1s TuHaMA9ecKUX Harpy3okK; K, = 1,05 — 11 cTaTidecknx Harpy3ok.

st cheMHBIX OOJNITOB ¢ aHKEPHBIMH IUIMTaMH, YCTaHABIMBAEMBIX CBOOOIHO B TpyOe, Kod(pduIumeHT x, ms
JUHAMUYECKHUX Harpy3oK IIpUHUMaeTcs paBHbIM 1,15.



3.10. Ilpu nmeiicTBuM AMHAMHYECKUX HATrPY30K CeucHHE OOJITOB, BBIUMCIEHHOE 1o ¢opmyne (1), crexyer
MIPOBEPHUTH Ha BEIHOCIUBOCTH 1O (hopMyJIe

A =18 y ux, Pl aRy,

2

rae y — Ko3((UUMEHT Harpy3KH, NMPUHUMAEMbIH 1o Tabi. 4, 3aBHCSAIIMA OT KOHCTpyKIMHU OoiTa; i —
KOX(pPUIHUEHT, YIUTHIBAIOIINK MacIITa0HBIN (pakTOp, MPUHUMAECMEBIHA 0 Tabi. 5, B 3aBHCHMOCTH OT ITHaMETpa

6oiita; @ — KO PULUEHT, yUYUTHIBAIOIINI YUCIIO LIMKIIOB HATPY>KEHHUs1, TPUHUMAaEMBbIi 10 TadJ1. 6.

Koncrpyximm
GorToB

C otrubom

C aHKepHOI1 mUTOM

Ipsimbre

Konunueckue
(pacmiopHbIe)

Huamerp
60u1TOB (110
pe3soe) d,

MM

12—48

Imyxux 12
— 140

CBEMHBIX

56 —125

12—48

6—48

1

DCKHU3BI

I

ke —

"’.I x

]

['myOuna

3anenku H npunsita u3 ycnosus R, = 145 Klla

MakcrMarbHas]

DTyOrHA

3anenku H

25d

15d

30d

10d

10 d (8d)*

MuHnmvasHOe
paccrosiHue
MEKIy OCSIMU
00IITOB

6d

8d

104

5d

8d

Munnvas-
HOE  Paccro-
SHHE OT OCH
601TOB Ji0
pani - yH-
JIAMEHTa

4d

6d

6d

5d

8d

Koaddumm-
€HT Harpys-

KO Y

0,4

0,4

0,25

0,6

0,55

Koadpdrmment
CTaOMIBHOCTH
BATSDKKH K

1,9 (1,3)**

1,9.(1,3)

1,5

2,5(2)

2,3 (1,8)

* B ckoOkax JjaHa riryOMHa 3aJIeNIK1 JUisi O0JITOB TMaMeTpoM MeHee 16 MM.
* B ckoOKax JaHbI 3HAYCHHUS KO3 PHUIIMEHTA K CTATUYIECKUX HATPY30K.

Jlmamerp [10-12| 16 |20-24[30-36|42-48 [56-72|80-90|100-125 | 140
0oaTa, MM
u 0,9 1 1| 1,3] 16| 1,8 2 22 |25
Yucno mmknos | 0,05-10° | 0,2-10° | 0,8-10° 2:10° 5-10°u
Harpy»XeHHUs Gonee
a 3,15 2,25 1,57 1,25 4

Tabmnuma 4

Tab6muma 5

Ta6muma 6

3.11. Ilpu pacuere KpemyIeHUH CTPOUTEIBHBIX KOHCTPYKINH yCHIIHE MPEIBAPUTEIEHON 3aTsDKKU U TUIOMIATH
ceueHHsI OOJITOB CIEIyeT OMPENCNATh KaK JUIs CTaTUYCCKUX HArpy30K, €CJIM B MPOEKTE HET CIEIMaIbHBIX

YKa3aHUH.

3.12. Ilpu TpymmoBoi yCTaHOBKE OOJTOB IS KperuieHus oOopymoBaHus (puc.7) BeTWYMHA pacUETHOMH
Harpy3ku P, mpuxopsmasics Ha oguH OOJNT, IOJDKHA ONPENelAThcs AT Haubojee Harpy>KeHHOro 0onTa Io

bopmyne



P =—N|n+My|sy?, 3)

rae N — pacuernas HopmanbHas cuna; M — pacueTHblif M3rubaromuii MOMEHT; 7 — 00lIee KOJIMYECTBO

001TOB; )} — PacCTOsIHUE OT OCH IIOBOPOTa A0 Haubojee ygaaeHHOro 0oNTa B PacTSHYyTOH 30HE CThIKA; ) —
paccTosiHHEe OT OCH IIOBOPOTA JI0 i-ro 00JITa, IPY 3TOM YUYHUTHIBAIOTCS KaK PaCTSIHYTbIE, TaK U C)KaTble OOJNITHI.

Puc. 7. PacuerHast cxema onpezaeneHus yCHINI Ipyu rPpyNIoBOH YCTaHOBKE OOJITOB /sl KPETUICHHS
TEXHOJIOTHIECKOT0 000py10BaHHA

Ocpk TOBOpOTa, OOMYCKAeTCSl NPUHUMATh HPOXOIAMICH Yepe3 LEHTP TSHKECTH OMOPHON IOBEPXHOCTH
000pyI0BaHUS.

3.43. JIns CKBO3HBIX CTaJIbHBIX KOJIOHH, UMCIOIIUX Pa3/ieibHEIC 0a3bl, BEIMYHHY PACUCTHOMN pacTATHBAIOIICH
HATPY3KH, PUXOIAIIEIHCS HA OIH OOJT, CIEAYET ONPENeNIATh 0 (GopMyJIe

P= (M- Ng)/ nh, )
rne M u N — wusrubarommii MOMEHT M IpPOAOJNbHAs CHMJIA B CKBO3HON KOJIOHHE HA ypPOBHE Bepxa
dyHnnamenta; i — paccTosHHe MeKITy OCSAMU BETBEil KOJOHHBI; /I — KOJHYECTBO OONTOB KPEINIEeHHs BETBH

KOJIOHHBI; 6 —PacCCTOSAHUC OT HECHTPA TAKCCTU CEUCHUA KOJIOHHBI 10 OCHU C)I(aTOﬁ BCTBHU.
3.14. Jlna 6a3 cTanpbHBIX KOJOHH CIUIONIHOTO THHA (pHUC. 8) BENMYMHY PacYeTHON HATPy3KH, MPUXOAIICHCS
Ha OJIUH PacTAHYTHIN 0OJT, CIEAYET ONPEesaTh 10 GopMyJie

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

rane N — npomonbHas cuia B KOJOHHE; K, — pacueTHOe conpoTHBIEHHE 0eTOHa (YHIAMEHTa OCEBOMY
CKaTHIO, IPUHUMAETCSI B 3aBHCUMOCTH OT Kjacca OeToHa 1o Tabi. 7; # — KOJMYECTBO PACTSIHYTHIX OOJTOB,

PACIIOJIOKEHHBIX C OJIHOM CTOPOHBI 0a3bl KOJIOHHBI; 83— IIMPUHA OMIOPHOH IIUTHI 0a3bl KOJIOHHBI; X — BBICOTA
CKaTOi 30HBI OETOHA O] ONIOPHOW IUTHTOM 0a3bl KOJIOHHBI, ONpeessieTcs mo hopmylie

x =1, —E-2N(¢,+0)/R,s,, ©)

rae [, — paccTosiHMe OT paBHOAEHCTBYIONIEH YCHIINil B PACTAHYTBIX 6OJITAX IO MPOTHBONOIOXKHOM IpaHH
winThl; C — pacCcTOsIHUE OT OCH KOJIOHHBI JI0 OCH 00JITa; €) — KCIICHTPUCUTET PUIIOKECHUS HArPy3KH.



Puc. 8. PacueTnas cxema YCI/IJII/Iﬁ B OIIOPHOM CCUCHHU JI CTAJIbHBIX KOJIOHH CIUIOIIHOI'O THIIa

Tabmuma 7
Kiracc 6erona B10 B12,5 B15 B20 B25 B30
R, MIla 5,8 7,3 8,7 11,5 14,5 17
BricoTa cxaToil 30HBI X OIrpaHUYHUBAETCS YCIIOBUEM
X < &R Lo, (7)
rae
- 0,85 —0,008R, .
K= TR o 085-000R, - ®)
+ —
400 L1

B popmyne (8) Rs u Ry, 8 MITa.

B Tex ciyuasx korna X > &g [, cnemyer noBbicuth Kinacce GeToHa (yHpamMeHTa IM60 YBETHUUTh ONIOPHYIO

IUTATY, TU00 TPEyCMOTPETh KOCBEHHOE apMHUPOBAHHE.

3.15. BenwuuHy ycwius NPEABAPUTEIBHON 3aTSDKKA OOJATOB — Ui BOCHPHUSTHS TOPHU3OHTAIBHBIX
(cnBUTAMONINX) YCHIUA B TUIOCKOCTH COIpPSDKEHHS O00OpYyIOBaHUSA ¢ (YHIAMEHTOM JUIS CIBUTOYCTOHYHBBIX
COC/IMHCHUI (HE NOIYCKAIOIIMX CMELICHUS OMOPHON KOHCTPYKIMHM Ha BEJIMYMHY 3a30pa MEXKIY CTepIKHEM
001Ta M CTEHKaMH OTBEPCTHSA B CTaKaHE) CIIEIyeT ONPEIesATh 0 GopMyIIe

Fi=x(0-N)/nf ©)



rIe Q — pacyueTHas COBUTAIOMIAS CHIIA, ACHCTBYIONIAs B OIIOPHOM IIOCKOCTH; N — HOpMalbHas CHIIa; f —

koo dumeHT TpeHus, npuHUMaeMmbli paBHbIM 0,25; 7 —— KomM4yecTBO OOJTOB; K — KOI(GPHUIUECHT
CTaOMJIBHOCTH 3aTSDKKHU, TPUHUMAEMBbIH 110 Tadi. 4.
3.16. Ilpu cOBMECTHOM JEHCTBHU BEPTUKAIBHBIX M TOPU3OHTAIBHBIX (CABUTAIONINX) CHUII BEJIMYMHY YCHIIHS

satsokku I cnemyer onpenensts no Gpopmyiie
F0:F+F1/K. (10)
[Tnomans monepevdHOro ceueHus 00ITa 1Mo pe3rde B ATOM cIydae OIpeneisieTcs 1o GopMyIie

A= (kKo P+ F1)/ K Ry (11)

riae K — ko3 duimeHT cTabuiIbHOCTH 3aTsDKKU, TPUHUMAaEeMBbIH 110 Tab1. 4.

3.17. B cABMrO/I0MTyCKAIOIIMX COEMMHEHUAX caBuratomas cuna () BOCIPUHUMAETCS 3@ CUET CONPOTUBIIEHHS
CTEepIKHSI 00JITa Cpe3y U OMPENeIIeTCs Mo popmyIie

0 <0,6 Asy Ry 1. (12)

Ilpu coBmecTHOM geiictBum oceBbix P u capuraromux () ycunnii uX J0MyCTUMbIE BETMYUHBI MOTYT OBITh
ofpeeNieHbI Mo (hopMyiam:

P <0,6 4y, Reu 1 (13)

0<0,4 A5y Rea 1 (14)

re 1 — KOJIMYECTBO OOJITOB.
BenuuuHa ycuius OpeaBapuTeNbHOM 3aTsokKku 601ToB [ B 5TOM cilydae fomkHA Ha3HAYATHECA 110 GOpMyJIe

Fr=k Ag Rea | 2. (15)

3.18. Capurarouryto cuity (), 1efCTBYIONIYIO B ITIOCKOCTH U3rMOAIOIIET0 MOMEHTA, JUIS CKBO3HBIX CTAIBHBIX
KOJIOHH, MMEIOLIMX pa3lielibHble 0a3bl M0J| BETBU KOJIOHHBI, JOMYCKAEeTCs BOCIPHUHUMATH CHIIOW TPEHUS O[]
C)KaTOW BETBBIO KOJIOHHBI U OIMPEICIIATH U3 YCIOBUS

O<fIM+N(h-6)]/h (16)

r7ie 0003HAYeHHS Te Ke, 9TO B popmyiie (4).

CIBUTAIONIYIO CHITy CTaJIbHBIX KOJOHH CIUIOIIHOTO THIA, a TAaKXKe IS CKBO3HBIX KOJOHH IMPH JICHCTBUU
C/IBHTAOIICH CHIIBI MEPIICHIUKYISIPHO TUIOCKOCTH M3THOAIOIIEr0 MOMEHTa (CBA3EBBIC KOJIOHHBI) JTOMYCKACTCS
BOCIIPUHUMATH CHJION TPEHHS OT NSHWCTBHS MPOAOJILHON CHJIBI M CHIIbI 3aTSDKKM OOJITOB M ONPENENATH 110

bopmyiie
O <f(nAs R/ 4+N), (17)

rie N — MuMHUMaNbHas MPOJIONIbHAS CHUJIA, COOTBETCTBYIOIIAS HArpy3KaM, OT KOTOPBIX OIIPEIENSETCS
C/IBUTAIOIIAs CHJIa; /1 — KOJMYECTBO OOJNTOB AJISI KPEIUICHUS C)KaTOM BETBU KOJIOHHBI MIIM KOJIMYECTBO CXKATBIX
GONITOB, PACIIONOKEHHBIX ¢ OJHOI CTOPOHBI 6a3bI KOJIOHH (JISl KOJOHH CIUIOMHOTrO THNa); f — koddduument
TpeHus, mpuHUMaeMsblii paBHbIM 0,25; Ay, — nomans cedeHus oJHOro 6onTa.

3.19. BonTthl HEOOXOAMMO 3aTATHBATH, KaK IIPABMIIO, ¢ KOHTPOJEM BEIMYMHBI KpyTsulero mMomenta M,
H-m, 3HaYeHnE KOTOPOTO CIIelyeT ONpenessiTh o popmyJe

My, =F¢ (18)

rie ' — ycunue npengapuTensHoil 3aTskKH GOJITOB; f — K03(h(ULMEHT, YYUTHIBAIOIINI T€OMETPHYECKUE
pa3Mepsl pe3b0bl, TPeHHE Ha TOPIIE TalKK U B pe3b0e, MPUHUMaeMBbIi 1Mo Tad. 8.

Tabmnuma 8
Juametp Goista, MM Em Juametp Oonta, MM Em
10 2:10° 56 1,4-107
12 2,4-10° 64 1,7-107
16 3,2-10° 72 1,9-107
20 44107 80 2,1-102
24 5,8-107 90 2,3-107
30 7,5:107 100 2,5-102




36 9.10° 110 2,8-107
42 1,1-107 125 3,2:107
48 1,2-107 140 3,5-102

3.20. MunnmanbHy0 rIyOnHY 3a1enku 0ontoB u3 cranu mapku BCr3kn2 B gynnamenre (pasmep H) mis
Oerona kiacca B12,5 ciexyer npuHUMATH 110 Ta07. 4.

Tlpu apyrux Mapkax crajei GONTOB WM Apyrom Kiacce 6eToHa rirybuny sanenku H, cienyer onpenensrs
o opmyJie

Ho 2Hm1. m), (19)
rae Mj — OTHOIICHWE PAcYeTHOTO CONMPOTHBICHHUA pPacTsDKeHHI0 OeToHa kiacca B12,5 k pacuetHOMy
CONPOTUBJICHUIO OETOHA MPHHATOTO Kiacca; /12 — OTHOLICHHUE PAcYETHOTO CONPOTHBICHUS PAaCTSHKEHHIO

MeTaJuia OOJITOB MPUHATON MapKH CTAIM K PACYETHOMY COIIPOTHBIICHHIO PaCTsHKEHHIO cTanu Mapku BCT3kmn2.
Hus OGontoB nmmamerpoM 24 MM um Oonee, YCTaHAaBIMBAEMBIX B CKBa)XWHAX TOTOBBIX (YHIAMEHTOB,

koa(durmeHT 771 crexyer NPUHUMATH PAaBHBIM CIUHHUIIE.

3HaueHMsl pacyeTHHIX CONPOTHUBIEHMH GeToHA pacTakeHHI0 Ky B 3aBHCHMOCTH OT Kjlacca OETOHA JaHbl B
TabII1. 9.

Tabmauma 9

Knacc Oerona B10 B12,5 B15 B20 B25 B30
R,, MIla 0,61 0,7 0,8 0,95 1,1 1,2

Jig Tex ke MarepuajoB MHUHUMAJIBHYIO TIIyOMHY 3alefkd Iro0enb-BTYyIKH pacmopHOi (cM. puc. 6,B)
ciienyer npuHUMarth H = 6 d , ¢ y4eToM BeNMYMH CJEOYIOIIMX PAaCUETHBIX MapaMeTpoB: Kod(pQHIUEeHTa
Harpy3k# y = 0,4; ko3 duimenta ctabmIbHOCTH 3aTKKA K = 1,3 (TIpy IHHAMHUYECKHUX BO3ACHCTBHSIX K = 1,9);
paccTosiHUS MEXIy OcsIMHU aro0eneli — He MeHee 5 d, oT kpas GyHIaMeHTa 10 ocH aroensi — 6 d.

3.21. I'myOuHa 3amenku paclopHBIX [ro0enel, yCTaHaBIMBAaEMBIX B MSTKHE Marepuaibl (KUpIUY,
KepaM3UTOOETOH), TOJDKHA OBITh YBENIMYeHA Ha 2 d TI0 CPAaBHEHHIO C TIYOHHOM 3a/IeNIKi aHAIOTHYHBIX TI00eTei,
yCTaHaBIHMBaEMBIX B KOHCTPYKIHMHU U3 OeToHa kimacca B12,5.

3.22. JIns KOHCTPYKTUBHBIX OOJITOB C OTTMOAaMH TIIyOHHY 3aI€JIKH B OETOH JIOMYCKACTCsl IPUHUMATh PaBHOMN
15 d, nnst 6onToB ¢ aHKepHBIME HTaMi — 10 d, a 111 60NTOB, yCTaHABINBAEMBIX B CKBaXXHHBL, — 5 d.

3.23. HanMeHpIHe NOITyCTUMBIE PACCTOSHUS MEXIY OCAMU OOJTOB M OT OCH KpailHMX OOJITOB 0 rpaHeit
(dyHnameHTa npuBeieHs! B Ta0I. 4.

Paccrosaust Mexxay Oonrami, a Takke OT ocu OOJTOB J10 TpaHu (pyHIaMeHTa JI0IyCcKaeTcsl yMEeHbIIaTh Ha 2 d
IIPA COOTBETCTBYIOIIEM YBEIIHUCHUH TITyOUHBI 3aJ1eNTKA Ha 5 d.

PaccrosiHust oT ocu Gonrta 10 rpaHd (yHAAMEHTa JOIYCKAeTCsl YMEHBIIUTh ellle Ha OJWH JAUaMeTp NpHU
HaJIMYKMHU CIIELMATBHOTO apMHUPOBAHHUS BEPTUKAIBHON rpaHu (yHJAaMeHTa B MECTE YCTAaHOBKH OOJITa.

Bo Bcex citywasix paccTosiHEE OT ocH OonTa 10 rpaHu (yHAaMeHTa He JODKHO ObITh MeHbmie 100 MM s
6onroB auameTpom a0 30 MM BKITFOUHTENBHO, 150 MM it 6onToB muamerpoM 10 48 MM u 200 MM 11t 60ITOB
IuameTpoM Oonee 48 MM.

3.24. Ilpu ycTaHOBKE CIIapeHHBIX OOJITOB, HAIIPUMEP JJIsl 3aKPEIUICHNs] HECYIIUX CTaJbHBIX KOJIOHH 3JIaHUM
W COOpYXXEHHH, JOJDKHA NperycMaTpuBaThesl oOINas aHKEpHas IUIMTA C PAcCTOSHHEM MEXIy OTBEPCTHSIMH,
PaBHBIM TIPOEKTHOMY pa3Mepy MeEXKIy OCAMH OOJTOB, WM CIEAYyeT YCTaHABIMBATH OAMHOYHBIE OOJTHI C
"pazbexkoi" mo rayoune. I myOuHy 3a1enku criapeHHBIX 0OJITOB MPH PACCTOSHUU MEXAY UX ocsiMHu 8 d u Oonee
ciielyeT Ha3Hauatb 15 d, npu paccrosiuuu MeHee 8 d — paBHo# 20 d.

PaccTosiHue OT Kpas IIHTHI 0 OCH 0OJTa ClleAyeT Ha3HAuaTh HE MeHee 2 d, TIpW STOM IUIOMAAb aHKEPHOU
IUIATHI T0JDKHA OBITH He MeHee 32 d-.

3.25. PacyeTrHble IUIOMIAAM MOIEPEUHBIX ce4eHHH 00NTOB (10 pe3b0de) B 3aBHCUMOCTH OT UX JHaMeTpa
nipuBesieHsl B Tabu. 10.

Ta6muma 10
HuameTtp PacuetHas miomanb HuameTtp PacueTHas miomanb
PE3bOBI MOTIEPEYHOTO CEUSHHMS pe3bObI MOTIEPEYHOTO CEUSHHUS
6ontoB d | Gontos no pessbe Ay, | 00MTOBd  |Gonros mo pesnde Ay,
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. JIlmameTppl KOHCTPYKTHBHBIX OONTOB MJOJDKHBI OBITH YKa3aHBl B 3allaHAM Ha MPOCKTHPOBAHUE
¢byHnamenToB. IIpu OTCYTCTBHY yKa3aHMH AWaMETPbl KOHCTPYKTHBHBIX OOJITOB Ha3HAYAIOTCS B COOTBETCTBHU C
JIMaMETPOM OTBEPCTHIA B OMOPHBIX YaCTSAX 000PYIOBAHHUSL.

[Tpumeps! pacuera 60NTOB aHbI B Ipwil. 2 HacTosmiero [locoous.

4. ObpazoBaHHe CKBaXHH B OETOHE U XKene300eToHe

4.1. O6pa3zoBaHue CKBaXXHH B OETOHE W KeJIe300eTOHe MTPOU3BOANUTCS MEXaHW3UPOBAHHBIM HHCTPYMEHTOM,
TEXHUYECKHE XapaKTEPUCTHKHA KOTOPOTO MpHUBEAET B puil. 3 HacTosiero [Tocoous.

4.2. OOpa3oBaHKe CKB2)XHH B OETOHE M >KeJe300eTOHe cielyeT NMPOM3BOIUTH MO pa3MeTKe 100 yepe3
oTBepcTHs N0 PyHAaMEHTHBIE OONTHI B CTAHWHAX MPEIBAPUTEIHFHO BEIBEPEHHOTO 000PYIOBAHHS.

4.3. Pa3zMeTka MecT YCTaHOBKH OOJTOB TPOHM3BOJUTCA: a) OOIMICTIPHHATHIMH METOAAMHU T'€0AE3MYECKON
pa30UMBKH, MPH 3TOM PEKOMEHIYETCs OCH O0OpY/IOBaHMS U OCH OTBEPCTHIl HaMedaTh KEPHOM IO MAaCSHOMN
Kpacke; 0) mo malnoHy (CHATOIO C aHKep-IJlaHa) C KCIOJb30BaHHEM €ro KakK KOHIYKTOpa; B) IIyTeM
MIPeIBAPUTEIIFHON YCTAHOBKH 00OPYIOBaHUS C HAKEPHIUBAHUEM MECT PACIIONIOKEHHS OOJTOB Yepe3 OTBEPCTas B
CTaHUHE.

4.4. Pazamerka OTBEpCTUIl JOIDKHA IPOU3BOJUTHCS B CTPOTOM COOTBETCTBHH C pa3MepaMH Ha YepTexax.

[orpemHOCTh pa3MeTKH OTBEPCTHH 10X OONTHI JNOKHA ObITh He Ooyee 50% BEIMYMHBI JIOMYCKAEMBIX
OTKJIOHEHHUH PacIooKeHui ocelt GyHIaAMEHTHBIX OOITOB.

TOYHOCTP pa3sMeTKH OCeH OTBEpCTHH MODKHA OBITh HE HIDKE BEJIMYMHBI, OMpPEIeNseMON Clexyromeit
3aBUCHMOCTbIO:

5. +0. =(D-d)/4, (20)

rac @C n é;/ — BEIIMYMHBI OTKJIOHECHHMI OT HOMMHAJILHBIX pa3MEepoOB, KOOPAMHUPYIOMINX IMOJOKECHHUE OCHU

otBepctuit; ) — nuametp oTBepcTHs MOA GONT B cTaHMHE 06opyjaoBaHus; d — guamMeTp (yHIAMEHTHOTO
Gourra.

4.5. Texnomorus 0o0pa30BaHMs CKBAXWH [IOJDKHA OTBEYaTh TPEOOBAHMAM JEHCTBYIOIIMX TEXHHUYECKHX
YCIIOBHUI Ha MPOU3BOACTBO paboT U MPaBMIIaM TEXHUKH 0€3011acHOCTH.

4.6. JIns oOpazoBaHus CKBKUH JuaMeTpoM Ooisiee 60 MM mTHeBMoriepdoparopamMu OypeHHe PeKOMEHIYeTCs
MPOM3BOANTE B 1Ba JTama. CHadala TPOCBEpIMBACTCS CKBaXKWHA amameTpom 50—60 MM, a 3ateMm —
TpebdyeMoro Auamerpa.

4.7. BypeHue CKBaXXHH B JKeJIe300€TOHE C BEPXHMM apMUpPOBAHUEM IIPH HEOOXOJMMOCTH MOXKET
MIPOM3BOANUTBECA C TPOPE3KOH apMmarypbl, IONAaBIIEH B CEUYEHHE CKBKUHBI, NPH ITOMOIIM KHCIOPOJIHO-
aIlETHIICHOBBIX PE3aKOB MIIH JIEKTPOYTOBBIM CIIOCOOOM.

4.8. Jlnst cBepiieHHMs CKBaXHUH MOJ| KOHUYECKHE OoNThl M Awo0enu (cM puc. 5, 6) clienyeT NpUMEHSTh
QJICKTPO- U HHCBMOHep(l)OpaTOp])I WX CBEPJMUJIBHBIC MalllWHbI, OCHAIICHHBLIC aJIMa3HbIMU KOJIbLICBBIMHU
CBEpJIAMH.

4.9. Tlpu cBepiacHHMH aIMa3HBIMH KODOHKAMH W KOPOHKaMHM, OCHALICHHBIMH TBEPIBIMH CIUIABaMH,
HeoOXoquMa IoJada BOABI U OXJXKAEHHA B 30HY pe3aHHsd. Pacxonq BOIbI 3aBUCHT OT JIUaMeTpa
npoOyprBaeMoOl CKBaXXHHBI. [Ipy auamMeTpe CKBaKHHBI 10 25 MM pacxoJ] BOABI COCTaBiseT 1,5 j/MuH, a mpu
nuametpe 6oree 25 MM — 110 2,5 J1/MUH.

4.10. lnameTp CKBaXMHBI JUIS TPSIMBIX OOJITOB Ha CHHTETUYECKUX KJIEsX (SMOKCHUIHOM WM CHIIOKCAHOBOM)
JIOJDKEH ObITh Ha 8-12 MM Gonblie tuameTpa 0oJra.

4.11. lnameTp CKB&XHH JJISl NPSMBIX OOJITOB, 3aKpEIUIIEMBIX C MOMOUIBIO IIEMEHTHO-IIECUYaHOH CMecH
crioco0oM BHOpO3aueKkaHKH, ONpeAeIIeTcs pa3MepaMy YIDIOTHUTEIBHOTO YCTPOUCTBA (CM. TIPHIL. 5).

4.12. [luamMeTp CKBaXUH U KOHMYECKHX OOJTOB, 3aKpEIUIIEMBIX C IOMOINBIO Pa3KUMHOH L@AHTH, H
JOIYCTHMBIE OTKJIOHEHHUS pa3MepOB CKBKUH NPUHUMAIOTCS 110 Tadu. 11.

Tabmuma 11

Juamerp Gosta, MM 12 16 | 20 [ 24 | 30 | 36 | 42 | 48
Jduamerp ckBaxuns,| 16 | 22 [ 28 | 32 | 40 | 50 | 60 | 68
MM
Jomyctumbie +1 +1,5 43
OTKJIOHEHUSI, MM

4.13. JluameTp CKB@KHH IS KOHHYECKHX OOJITOB, 3aKPEIUIIEMBIX IEMEHTHO-IICCYAHBIM PACTBOPOM
METOJIOM BUOPONIOTPYKEHHs, OTNPEAEIsIeTCs TMaMeTPOM KOPOHOK Dy, JUIsl CBEPIEHHS CKBaXXMH U IPUHAMAETCS
B COOTBETCTBHH C Ta0m. 12.



Tabmnuua 12

Juamerp 6onta, MM 12 16 | 20 [ 24 | 30 | 36 | 42 | 48
Juametp xopoHku Dy,,[ 30 | 30 | 40 | 43 | 52 | 60 [ 70 | 80
(ImameTp CKBaXKHHBI),
MM

4.14. PazMepsl KOJIOAIEB U H30THYTHIX OONTOB JODKHBI IPUHIUMATHCS B COOTBETCTBHH C Ta0I. 13.

Tabmuma 13
Ocku3 KonoAua Hduametp Pa3zmeps! konoata, MM
00JITOB, MM B L

12 300

W 16 100 400
1 . 20 500

i 24 150 600
l';p 30 750
36 200 900

D:“[ 42 1050
o) 48 250 1200

PaccrosiHue oT rpany KoJIoALA 10 HApy>KHOH rpaHu (yHAaMeHTa JIOJKHO ObITh He MeHee 50 MM 111 00ITOB
nuameTpoM ot 12 1o 24 MM 1 100 mm — my1st 60osiToB AameTpom oT 30 1o 48 Mm.

HOHyCKaeTCH M3roTOBJICHUC KPYIJIbIX KOJOALECB ITYTEM HX BBICBEPJIMBAHUA B TOTOBBIX (l)yH}IaMeHTaX
QJIMa3HbIMU MHCTPYMEHTaMH. JlaMeTp Kosoa JoJKEeH IPUHUMATHCS PaBHBIM pa3mepy B.

4.15. lmameTp CKBaKUHBI TIOJ] AFOOEIN OTIPEeNeNsIeTCs] pa3MepaMy CBEPIMIIEHOTO (PEXKYIIET0) HHCTPYMEHTA,
KOTOPBIH IPHHUMAETCA 10 HapY)KHOMY JHaMeTpy KOHCTPYKTHBHBIX 3JIEMEHTOB OOJITa.

5. Ycranoska 60JIToB

5.1. BoATHI H30THYTHIE U C AaHKEPHBIMH IUINTaMH (CM. pHC. 1), a TakKe aHKepHAasi apMaTypa ChbeMHBIX OOJITOB
(cM. purc. 2) TOMHKHBI YCTaHABIUBATHCS B PyHAaMEHT 10 OETOHHPOBAHMS Ha CIICIIHATEHBIX KOHAYKTOPaX, CTPOTO
¢bukcupyromuX ¥ 00ECHEeUUBAOLIMX IPOSKTHOE IIOJIOKEHHWE OOJNTOB M aHKepHOH apMarypsl IpH
0eTOHMpPOBaHUU (YHIAMEHTA.

B aTux ciyuasx peKOMEHIyeTcsl IPUMEHATh CheMHBIE KOHIYKTOPBI U OOBEIMHATH OONTHI B OJIOKH, a TaKkKe
HCTIIOJTH30BATh IIA30BO-OJIOYHBIE METOIBI YCTAHOBKH OONTOB W JpPyTHE MEPOIPHATHS, HANpaBICHHBIC Ha
CHIDKEHHE Pacxoia MeTajula M MOBBIIIEHHE TOYHOCTH YCTAaHOBKH.

5.2. Ilpu pacmoyioKeHHH H30THYTHIX OOJNTOB y Kpas (pyHIaMeHTa OTOTHYTBIH KOHEIl 00JTa HEOOXOIUMO
OpPHUEHTHPOBATh B CTOPOHY MACCHBA, a TIPH PACIIOIIOKEHUH B yTIIaX — IO UX OMCCEKTpHUCE.

Hwxane KoHIBI OONTOB, PacloyiOKEHHBIE B MECTax IyCTOT (yHOAMEHTOB (TMPOEMOB, TOHHENEH M Ap.),
JIOIYCKAETCsl BBIIOJIHATH U30THYTHIMU (pHC. 9), TIPH 3TOM yroi u3riuba 60iTOB K BEPTHUKAIIM JJOJDKEH COCTABIISAThH
He Ooee 45°, a JUIMHA NPSIMOTO y4YacTKa y Havana 3a1esku [ mpuHuMaercst e meHee 0,5 H.

Puc. 9. Buasl rHyTBIX O0OJITOB M yCTaHOBKA UX B (PyHIIaMEHTaX



5.3. Ilpu ycTaHOBKE COCTaBHBIX OOJITOB (CM. puc. 1, 1, €) HWKHASA IIMHIbKA COBMECTHO ¢ My(TOH H
AHKEPHOW IUTUTON yCTaHABIMBACTCA MO OCTOHUpOBaHHSA (PYHIAaMEHTa, a BEPXHsS IINMMWIbKA BBEPTHIBACTCS B
My(QTy ¥ TpPHUXBATHIBACTCS CBapKOH IIOCIIE YCTAaHOBKHM OOOPYIOBaHUS, KOTOPOE MOHTHPYETCS METOIIOM
TTOBOPOTA HJIH TTOJIBUKKH.

5.4. YcraHoBKa 00OJITOB Ha SMOKCHIHOM KJIE€ MOXET MPOU3BOIUTHCS NIPU TEMIIepaType Hapy>KHOTO BO3IyXa
ot munyc 20°C u Bbl1lIe, Ha CHIIOKCaHOBOM kiee oT 10°C u Brimie.

TonmuHy KI€eBOTo CJ0s CIIEAYyeT MPUHUMATE OT 4 10 6 MM.

PaBHOMEpPHOCTD TOJIIIUHBI KJIEEBOTO CIIOS IOJDKHA OOECIeYrBaThCsl YCTAHOBKOW (DUKCHPYIOIIMX KOJIEl| U3
XOJIOJHOTSIHYTOH apMaTypHOW HpoBOJjOKH. HukHee KOJbLO yCTaHABIMBAETCS B CKBAKUHY 10 3aJMBKH KJes,
BepXHee — IMOCJIE YCTaHOBKH 0OJTA.

CocTapmsiomye dMOKCHIHOTO Kies (3a MCKIIOYCHHEM IecKa) SBISIOTCS TOKCHYHBIMH BEUIECTBAMH, M TPHU
paboTe ¢ HHUMH HEOOXOIMMO COOIIONaTh TPEOOBAaHUS MO TEXHHKE OE30MaCHOCTH W IMPOU3BOJCTBECHHOMN
CaHHWTAPUU MPH PAdOTE C SMOKCUIHBIMU CMOJIAMH, MPEIBSIBIIEMbIC OPraHaAMH T'OCYIapCTBEHHOTO CAHUTAPHOTO
Haa30pa.

TexHONOTMYECKasi CXeMa yCTaHOBKH OOJTOB Ha CHHTETHYECKOM Kilee ImpuBeaeHa Ha puc. 10.
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Puc. 10. TexHonoruyeckasi cxema yCTaHOBKH OOJITOB Ha KJICKO
1 — xoponka OypoBas; 2 — mtadra Oyposasi; 3 — mo3arop; 4 — kieit; 5 — 6ont; 6 — obopynoBanue

CocTaB U TEXHOJOTHUSI MPHUTOTOBJIECHUS CHHTETHYECKOTO Kiies (SMOKCHIHOTO M CHIIOKCAHOBOTO), a TaKXKe
PEKOMEH/IAIUH 110 YCTAHOBKE OOJITOB JTaHBI B TP, 4.

5.5. Bubpo3adekaHka MpsSMBIX OOJITOB KECTKON IIEMEHTHO-TICCUYAHOH CMECHIO OCYIIECTBIISIETCS. B KOJIBIIEBOM
3a30p MEXAy OOJITOM W MOBEPXHOCTHIO CKBAXHHBI C MOMOIIBIO CIEIMAIBHOTO YIUIOTHUTEIFHOTO YCTPOHCTBA.
Kputepuem KauecTBEHHOTO YIUIOTHEHHS CMECH CIY)KHT CaMOIPOM3BOJBHBIA MOABEM BHOPOYIUIOTHHTENS W3
CKBa)XHMHBI HAa TMOBEPXHOCTh. YCTaHOBKY OOJITOB CIIOCOOOM BHOpO3aueKaHKW MPH TeMIepaType HapyKHOTrO
Bo3ayXxa HIvke MUHYC 20°C IpOU3BOIUTE HE CIEIyeT.

TexHONIOTMYECKas CXeMa yCTaHOBKH OOJITOB CIIocoO0M BHOpO3adeKaHKH MpHBeIeHa Ha puc. 11.
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Puc. 11. TexHONMOTHYECKasi CXeMa yCTAaHOBKH OOJITOB CIIOCOOOM BHOPO3adeKaHKH

1 — xoponka OypoBasi; 2 — mmtaHra OypoBasi; 3 — 00T, 4 — BUOpaATOp; 5 — yIUIMHUTEIb; 6 — BOPOHKA; 7 —
VIUTOTHUTENh; 8 — [IEMEHTHO-TIeCUaHasi CMeCh; 9 — o0opynoBaHue

CocTaB M TEXHOJIOTHS TIPUTOTOBJIEHUS [[EMEHTHO-TIECUAHONW CMECH, a TAKXKE PEKOMEHIAINH 10 YCTAHOBKE
0O0JITOB J1aHBI B IIPUIL. 5.

5.6. PacnopHHe OONTEL C pa3)KPIMHOﬁ HaHI‘Of/'I 3aKpPCIUIAOTCA B CKBAXMHAX C MNOMOLIBIO CBHEMHBIX

WHBEHTAPHBIX MOHTAXKHBIX TPYOOK, KOTOpPBIE CIyXaT i pacropa nanr (puc. 12). Iocie 3akperuieHus 6onra B
CKBaXXHHE TPYOKa CHUMaeTcs.

\

RNV

WA,

Puc. 12. YcraHoBka pacriopHoro 6osira ¢ pa3»kHUMHOM [TaHTOH ¢ TIOMOIIBI0 CheMHON MHBEHTAPHONH MOHTa)KHON
TPyOKH

1 — KOHHMUECKasl INKIbKa; 2 — pa3)KUMHas aHra; 3 — MHBEHTapHasi MOHTaXKHasi TpyOka; 4 — maiida; 5 —
raiika

BriTshkka 6onTa Mpu ero 3aKperuieHnd He ToJDKHA MpeBbImath 1,5 d, rne d — nuametp 6onTa.



5.7. Ilpy HaJMYUKM NPOM3BOJCTBEHHOW arpecCUBHOM cpelpbl (MacisiHOW, KHCIOTHOM W 1p.), a TaKkKe INpH
3aKpeIUIeHNH O000pYylOBaHUS C IMHAMAYECKUMH BO3JCHCTBHSMH CKB&KHHBI JUISI KOHHYECKHX OOJTOB C
Pa3KAUMHOW AHTOH CIEyeT 3aJTUTh IEMEHTHBIM PAcTBOPOM IOCIE MPEABAPUTEIFHON 3aTsKKHA OOJITOB.

5.8. YcraHoBKa W 3aKpEIUICHHE KOHHYECKHX 00TOB (CM. puc. 5, 0, B) IEMEHTHO-IIECUYAHOH CMECHIO
OCYILECTBIISIOTCS IIyTEM BUOPOMOTPYKEHHUS OOJITOB B CKBA)KHHBI, 3aII0JIHCHHBIC PACTBOPOM Ha 2/3 WX TIIyOUHBI.

Bubpornorpyxenue 601TOB, Kak ITPaBUIIO, OCYIIECTBIISICTCS TEMHU )K€ HHCTPYMEHTAMH, KOTOPBIMH CBEPJIISTCS
CKBa)XWHBI C TIPUMEHEHHEM, B CIIydae HEOOXOIUMOCTH, TEPEXOTHBIX YCTPOHCTB (32)KMMOB), HITH C TIOMOIIBIO
JIPYTUX CBEPIMIBHBIX HHCTPYMEHTOB, CO3/IAIOIINX ITOCTYIIaTEIbHO-BpaaTeIbHOE IBHKCHIE.

st obecrieueHHs TPOEKTHOT'O MOJI0XKEHHS OOJITOB 10 CXBAThIBAHUS PACTBOPA B BEPXHEH YacCTH CKBAXKUHBI
yCTaHaBJIMBAIOTCS (PUKCATOPBI N3 IIPOBOJIOYHBIX KOJIEL], KIIMHBEB U JIP.

TexHONOTHYECKAs CXeMa yCTaHOBKH OOJTOB CIIOCOOOM BHOPOIIOTPY KEHUS IPUBEIcHA Ha prc. 13.
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Puc. 13. Texnonmoruyeckasi cxema yCTaHOBKH OOJITOB ClIOCOOOM BHOPOIIOTpY>KEHUS

1 — xopoHka 0ypoBasi; 2 — miraHra OypoBast; 3 — LEMEHTHO-TIecYaHasi cMech; 4 — QOJT; 5 — HepexoHuK; 6
— BUOpOIOrpyXaTeib; 7 — 000pyI0BaHUE
CoctaB W TEXHOJOIHUsSl TMPHUIOTOBJICHHUS I[IEMEHTHO-IIECYAHOI0 PACTBOPa, a TaKXKE DPEKOMEHIAIMH 10
yCTaHOBKE OOJITOB AaHBI B PHIL. 6.

5.9. YcraHOBKa M 3aKpEIUICHUE M30THYTHIX OOJITOB B KOJOAIBI OCYIIECTBIIsAETCS O€TOHOM Kiacca B15 Ha
MEJIKO3€PHUCTOM 3aIOJIHUTENE.

5.10. VYcrtaHoBKa pacHOpHBIX MAIO0OETb-BTYJIOK OCYIIECTBISETCS IIOCPEICTBOM OCAXHBAaHHA HUX B

POCBEPJICHHBIC CKBaXXWHBI H HOCJ'IC,Z[yIOH.lCﬁ 3a0MBKH METAJUTMYECKUX Pa3XUMHBIX Hp06OK C IIOMOIIBIO
CIICHAJIbHBIX OITPAaBOK.

TexHomormyeckas cxema YCTaHOBKHU pAaCOPHBIX ,HIO6CJ'II)-BTyJ'IOK MmpUuBECHA HA pHUC. 14.
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Puc. 14. TexHonormyeckas cxema yCTaHOBKH JHO0CTb-BTYIIKH PaCIOPHOM

1 — koponka OypoBas; 2 — mranra OypoBasi; 3 — pacropHasi BTyJIKa; 4 — pa3KuMHasg poOKa; 5 — ompaska;
6 — KpenexHsIi 60nT; 7 — 000pyIOBaHME

5.11. OTkioHEHHUs Oceil 3a0eTOHNPOBAHHBIX OOJITOB, aHKEPHOW apMaTyphl U OOJTOB, yCTaHABINBAEMBIX Ha
rOTOBBIX (DyHJaMeHTaX, OT MPOEKTHOrO IOJIOKEHHsI HE JOJDKHBI MpeBbILATh 2 MM B Iuane u 10 MM 1o
BBICOTE.

5.12. OTKIOHEHUSI OT NPOEKTHOTO MOJIOKEHUS OCeH KOJOIUEB JUIl HM30THYTHIX OOJITOB HE JOJDKHBI
npeBbImaTh +10 mm.

5.13. MakcuManbHasi BEJIMUMHA JIOMyCTHMOTO CMEIIEHHs BEpXHEro KOHIa 00iTa MpH M3rnde He JOJDKHA
npeBbImath 2 d. [pu 3Tom nedopmanuu u3ruda 6011Ta TOIMyCTHMEI TOJIBKO BHE €r0 pe3b00BOM YacTH.

6. BeiBepka 000pyJOBaHUS M KOHCTPYKIUH
Cnoco0b! onupanust 000pynoBaHus Ha pyHIaMEHT

6.1. YcraHoBKa 000pynoBaHus Ha (YHIAMEHT OCYIIECTBISICTCS CIICAYIOMIMM CIIOCOO0M:
a) Cc BBIBEpKOM M 3aKpeIUIeHHEM Ha IIOCTOSHHBIX OIIOPHBIX 3JIEMEHTaX W IIOCIEAYIOMEeH IOUINBKOM
0eToHHOI cMechIo 3a30pa "obopynoBanue - pyHnamenT" (puc. 15, 0);



0) c BBIBEpKOIl Ha BPEMEHHBIX OIOPHBIX DJIEMEHTaX, IOJIMBKOI 3a30pa "obopyaoBaHHe - QyHIAMEHT" U C
ONMPaHWEM NPH 3aKpeIUIEHHMH Ha MacCHB 3aTBEPJEBILET0 MaTepuajia IOIMBKH (OECHOAKIIaI0YHbI MOHTAX,
puc. 15, a).

Puc. 15. OnopHsIe 371€MEHTHI 715l BEIBEPKH U YCTAaHOBKH 000pY/JOBAaHHS
a— BpEeMEHHbIe; 0 — ITOCTOSHHBIE; | — OT)KUMHBIE PETyJIHPOBOYHbBIE BUHTHI; 2 — YCTaHOBOYHBIE T'aiiKH C
TapeJIbYaThIMU NPY>XHMHAMH; 3 — WHBEHTAapHbIE JOMKpAThl; 4 — 00JIerYeHHbIE METAJUINYECKHE TOAKIIAIKH; 5
— MAKEeThl METATMYECKUX MOAKIANO0K; 6 — KIIMHbS; 7 — ONOPHbIE OalIMaky; § — JKECTKHE OIOPEI

[Tpu nepBoM criocobe onupanus 000PyAOBaHUS Mepeaada MOHTAXKHBIX M AKCIUTyaTallHOHHBIX HAarpy3o0K Ha
(yHIAMEHT OCYIIECTBISCTCS 4Yepe3 MOCTOSIHHBIC OIOPHBIC JJIEMEHTHI, a IMOJUIMBKA MMEET BCIIOMOTATEILHOE,
3aIIUTHOE WIH KOHCTPYKTUBHOE Ha3HAYCHHE.

[Ipu HEOOXOAMMOCTH PETYIMPOBKU MOJIOKEHHST 000PYIOBaHHUS B MIPOLIECCE IKCILTYATALUH MOIMBKA MOXKET
HC MMPOU3BOAUTHCA, UTO JOJDKHO NPEAYCMATPUBATHCA HHCprKHHeﬁ P MOHTAXKE.

6.2. Tlpu ycraHOBKEe OOOpYJOBaHHS C HCIOJIH30BAHMEM B KAa4eCTBE IMOCTOSIHHBIX OIOPHBIX 3IICMEHTOB
MMAKETOB TUIOCKUX METAJUTMYECKHUX MOAKIATO0K, OOPHBIX OaliMaKoB H T.II. COOTHOIICHHE CyMMAapHOH IUIOIIAIH
KOHTaKTa Omop A ¢ MOBEpXHOCThIO (yHAaMEHTa W CyMMapHOH IUIOIIAIU MOIEPEYHOro cedeHHs OONTOB Ay,
JIOJDKHO OBITH HE MeHee 15.

6.3. IIpu onmpanu 000pyIOBaHUS HAa OCTOHHYIO MOJUTHBKY IKCILTyaTaIllHOHHBIC HATPY3KH OT 000PYIOBaHUS
repenaroTcs Ha QyHIaMEHTHl HEITOCPEICTBEHHO Yepe3 MOJITHBKY.

6.4. KoHCTpyKuMs CTBIKOB YKAa3bIBAeTCd B MOHTQ)XHBIX UYEpPTEXax WIM B HMHCTPYKIHMH Ha MOHTaX
000pyI0BaHUS.

IIpu OTCYTCTBHM CHEHMANBHBIX yKa3aHWA B WHCTPYKIHUAX 3aBOJA-H3TOTOBUTENS OOOpPYIOBaHHS WIH B
mpoekte (yHIAMEHTa KOHCTPYKIHS CTHIKA W THI OIOPHBIX DJIEMEHTOB HA3HAYAIOTCS MOHTA)KHOM
opraHuzaiuei.



BeiBepka o0opynoBaHus

6.5. BriBepky o0OopymoBaHus (YCTaHOBKY B HPOEKTHOE ITOJIOXKEHHE OTHOCHTENIBHO 3aJaHHBIX OCeH U
OTMETOK) OCYLIECTBIIIOT MOITAMHO C JOCTI)KCHHEM 3aJaHHBIX IOKa3aTelell TOYHOCTH B IUIAHE, a 3aTeM II0
BBICOTE U TOPU3OHTATHLHOCTH (BEPTUKAITLHOCTH).

OTKIIOHEHMS YCTaHOBJICHHOT' O o6opyu03aHI/m OT HOMHWHAQJIBHOI'O IIOJIOKCHHA HE OOJDKHBI MPEBLIIIATH
JIOIIYCKOB, YKa3aHHBIX B 3aBOJICKOM TEXHHYECKOH JOKYMEHTAllMM M B WHCTPYKIMSAX HA MOHTaX OTIEIbHBIX
BHJIOB 000pYyIOBaHHS.

6.6. BeiBepky 0060pynoBaHHS TO BBICOTE MPOU3BOAST OTHOCHUTEIHHO pab0dMX PernepoB MO0 OTHOCHTEIHHO
paHee YCTaHOBJIEHHOTO O00OPYAOBaHUs, C KOTOPHIM BBhIBEpsieMoe 00OpYAOBaHUE CBSI3aHO KMHEMAaTHUECKH WM
TEXHOJIOTHYECKH.

6.7. BriBepky o0OopymoBaHHs B IUIaHE (C 3apaHee YCTaHOBJICHHBIMH OONTaMH) MPOW3BOIAT B [BA dTama:
CHaJaJla COBMEIIAIOT OTBEPCTHS B OIOPHBIX YACTSIX 00OpyHoBaHUS ¢ OonTamu (TpenBapHUTENbHAs BBIBEPKA),
3aTeM MPOHU3BOIAT BBEIACHHE OOOPYIOBaHUS B MPOCKTHOE IMOJIOKEHHE OTHOCHTEIBHO OCeH (hYyHIAMEHTOB HJIH
OTHOCHTEJIFHO paHee BHIBEPEHHOI'0 000py10BaHMs (OKOHYATENIbHASI BBIBEPKA).

6.8. KonTpons monokeHus: 00OpYyAOBaHUS IPH BEIBEPKE MPOM3BOIAT KaK OOIETIPUHATHIMA KOHTPOJIBHO-
W3MEPUTENbHBIME HHCTPYMEHTAMM, TaK M ONTHKO-TEOJE3MYECKHM CIOCOOOM, a TakXe C IOMOIIbIO
CIICHHAJIBHBIX HEHTPOBOYHBIX U APYTUX HpHCHOCO6J’IeHMI71, o6ecneqMBa}omnx KOHTPOJIb NEPHEHAUKYIIAPHOCTH,
MapaJUIEIbHOCTH U COOCHOCTH.

6.9. BriBepKy 000OpyHOBaHHS IPOW3BOIAT HA BPEMECHHBIX (BBIBEPOYHBIX) HWIIM MOCTOSHHBIX (HECYIIHX)
OTIOPHBIX JIEMEHTAX.

B kadecTBe BpeMEHHBIX (BHIBEPOYHBIX) ONOPHBIX 3JIEMEHTOB IIPH BBIBEPKE 00OPYIOBAHUSI 10 €T0 MOJTHBKH
0OETOHHOI CMECBIO HCIIOJB3YIOT: OT)KUMHBIE PETYJIHPOBOYHBIE BHHTHI, YCTAHOBOUHBIE TaiKM C Tapeib4aThIMU
raifbamMu; THBEHTAPHBIE JOMKPATHI; 00JIErYeHHbIE METATMYECKUE ITOKIAAKH U JP.

[Ipn BeIBEpKE B KadecTBE MOCTOSHHBIX (HECYIIMX) OIOPHBIX 3JIEMEHTOB, padOTalOIMX U B IEPUOJ
9KCIUTyaTali 00OpYAOBAaHUS, MCHOJB3YIOT: MAaKEeThl IUIOCKHX METAJUTMYECKHX IIOJIKJIaJO0K; METalIMYecKue
KIIUHbBSI; OTIOPHEIC OallIMaKy; )KECTKHIE OMOPHI (OCTOHHBIC MOTYIITKH ).

6.10. BpiOop BpeMEHHBIX (BBIBEPOYHBIX) OTOPHBIX 3JEMEHTOB M COOTBETCTBEHHO TEXHOJOTMH BBIBEPKH
MIPOM3BOANUTCS MOHT@)XKHOW OpraHW3aledl B 3aBUCHMOCTH OT BecCa OTICIBHBIX MOHTAXHBIX OJIOKOB
000pyI0BaHUs, YCTAHABIMBAEMBIX Ha (DYHIAMEHT, a TAK)KE UCXOJI U3 IKOHOMUYCCKHX TTOKa3aTeleH.

KosmuecTBO ONMOPHBIX 3JIEMEHTOB, a TAKXKE YUCIO M PACIIOJIOKECHUE 3aTSATHBAEMbBIX IPH BBIBEpPKE OOITOB
BBIOMPAIOTCST M3 YCIOBHI 00€CTedeHNsI HaIe)KHOTO 3aKPEIUICHHSI BBIBEPEHHOTO 000pYIOBaHMS Ha MEPHOA €ro
TIOJUTUBKH.

6.11. CyMMapHyl0 MIOIIafb ONMMPAHHS NPOMOMHBI (BBIBEDOUHBIX) ONOPHBIX 3IEMEHTOB A, M’ , Ha
(yHIaMEHT OIPENENSIOT U3 BRIPAKCHUS

A<6ndy+ G15107, Q1)

rie 71 — 9ucio (yHIAMEHTHBIX OOJITOB, 3aTATMBAEMBIX NPU BBIBEPKE 00opynoBanus; Az, — pacdeTHas
TIOMA/b TOMEPEYHOro ceueHus (yHIaMeHTHbIX 60110, M*; G — Bec BhIBepsieMoro oGopynoBaus, KH.

Cymmapnas rpysonogbeMuocts W, kH, BpeMeHHBIX (BBIBEPOYHBIX) OMOPHBIX BJIEMEHTOB OIPEENSIETCS
COOTHOILEHUEM

W=213G+nA oy (22)

rzie Oy — HalpsKeHUE MPEABAPUTENBHON 3aTsDKKU (pyHIaMEHTHBIX 60n1TOB, Klla.

6.12. BpeMeHHBIC OTIOpPHBIEC 3JIEMEHTHI CIEAYeT pacloiaraTh NCXOIs U3 yIoOCTBa BRIBEPKH 00OPYIOBaHUS C
Yy4ETOM HCKIIOYEHHs BO3MOXHOW JeopMalny KOPIYCHBIX JeTayiedl 00OpyloBaHHS OT COOCTBEHHOI'O Beca U
YCUJIMH MpeaBapuUTeNIbHON 3aTSHDKKU IaeK OOJITOB.

6.13. TlocTrossHHBIC (HECYIUE) OMOPHBIE AIEMEHTHI CIISAYeT Pa3MenaTh Ha BO3MOXKHO OJTM3KOM PacCTOSHUU
oT 6onToB. [IpH 3TOM OMOPHBIE NIEMEHTH MOTYT PacIojaraThCsi Kak ¢ OAHOW CTOPOHBI, TaK M C IBYX CTOPOH
6outa.

6.14. 3akperuieHre 000pyI0BaHMS B BHIBEPCHHOM ITOJIOKEHHUH JIOJDKHO OCYIIIECTBUTHCS IMyTEM 3aTSHKKH rack
60JITOB B COOTBETCTBHH C PEKOMEHIAIMAME pa3ll. 8§ HacTosmiero [Tocobus.

6.15. OnopHast MOBEpXHOCTh OOOPYIOBaHMS B BBIBEPEHHOM MOJOXKEHHH IOJDKHA IUIOTHO IpPWIIETaTh K
OIIOPHBIM 3JIEMEHTaM, OTXKHMMHbIE PEryJIMPOBOYHBIE BUHTHI — K OIOPHBIM IIACTHHAM, & NOCTOSHHbIC ONOPHBIE
JIEMEHTHl — K TIOBEPXHOCTH (yHAaMeHTa. [IIOTHOCTh MpHIETaHUs! CONPSTaeMBbIX METAIMYECKUX YacTei
CIIeZyeT MPOBEPSITH MIynoM TonmuHoi 0,1 Mt

6.16. TexHojorusi BbIBEPKH OOOpPYAOBaHMS C IIOMOIIBIO PEryJIMPOBOYHBIX BHMHTOB, HHBEHTapHBIX
JIOMKpPAaTOB, YCTAaHOBOYHBIX TacK, a TaKKe Ha JKECTKMX OETOHHBIX MOMYNIKaX W METAJUIMYECKHX ITOJKIaaKax
JlaHa B npui. 7.

[HomnmBka 06opynoBaHUA



6.17. TMommuBka 00OPYAOBaHMS OJDKHA OCYIIECTBIATHCS OCTOHHOW CMECHIO, IIEMEHTHO-TICCUAHBIMHU HITU
CHCIHAATBHBIMA PACTBOPAMH IOCTIC MPEIBAPUTEIEHON (711 KOHCTPYKIIMIA CTHIKOB Ha BPEMEHHBIX OIOPAax) WA
0CJIe OKOHYATENILHOM (17151 KOHCTPYKIIMH CTHIKOB HA ITOCTOSHHBIX OMOPAaX) 3aTSXKKH raek OOJITOB.

6.18. TounmuHa cosi MOUIMBKY 10 000pyA0BaHueM Jonyckaercs B npenenax 50-80 mm. [Ipu Hanuuuu Ha
OIOPHO MOBEPXHOCTU 000PYI0BaHUS pedep KECTKOCTH 3a30p MPHUHUMAETCS OT HU3a pedep (puc.16).

Puc.16. Cxema mouMBKY 1101 000pYIOBaHUE
1 — ¢dyHIaMeHT; 2 — MOAINBKA; 3 — ONOPHAS YacTh 000pyA0BaHUs; 4 — peOpo )KECTKOCTH OMOPHON YaCTH

6.19. Ilo/utnBKa B TUTaHE TOJDKHA BEICTYIIATH 32 OMOPHYIO IMMOBEPXHOCTH 000pyIOBaHMS He MeHee yeM Ha 100
MmM. IIpu 3TOM ee BbicoTa JOJDKHA OBITH OOJIbIIE BHICOTHI OCHOBHOTO CJIOSI NOAJIMBKY IOA 00OPYJOBaHHEM HE
MeHee 4yeM Ha 30 MM u He OoJiee TOJIIMHBI OTTIOPHOTO (h1aHIa 000PyIOBAHUSL.

6.20. TloBepxXHOCTH IOUIMBKH, MpPUMBIKAIOMAs K OOOPYNOBAaHHUIO, JOJDKHA HMETh YKJIOH B CTOPOHY OT
000pyIOBaHUS 1 IOJDKHA OBITH 3AIIMINEHA MACIOCTONKNAM MOKPBITHEM.

6.21. Kiacc GaroHa miM pacTBopa MO MPOYHOCTH NPU OMHMPAHHUH OOOPYIOBAaHHS HEMOCPEICTBEHHO Ha
NOJJIMBKY JTOJDKEH MPUHUMATHCS Ha OJHY CTYIEHb BhIIIE Kiacca OeToHa (GyHIaMeHTa.

6.22. TToBepXHOCTH (PyHIIAMEHTOB Iiepe]] NOAIMBKOM CIIelyeT OYUCTUTH OT IIOCTOPOHHMX IIPEIMETOB, Mace
n Ui, HerocpencTBeHHO Iepes MOAIMBKOM MOBEPXHOCTh (DyHAAMEHTa YBIIXKHSIOT, HE JOIyCKas IPH 3TOM
CKOIICHHS BOABI B YIIIyOJICHUSIX U IPUSAMKaX.

6.23. I[Ipon3BOANTH MOUIMBKY MO 000PYAOBaHHUEM IPU TEMIIEPATYpe OKpYKaroIiero Bo3ayxa Hmke 5°C 6e3
MOJIOTPEBA YKIIAIBIBAEMOH CMECH (3JIEKTPONOIOTPEB, MPONApUBAHUE U T.I1.) HE pa3pemaeTcs.

6.24. BeTOHHYIO CMeCh WJIM pacTBOpP IMOJAIOT Yepe3 OTBEPCTUS B OMOPHOM YacTH WM C OJHOW CTOPOHBI
HOJIMBAEMOro O0OPYZOBaHUS A0 TEX MOp, MOKa C IPOTHUBOIOJIOKHONH CTOPOHBI CMECh WJIM PacTBOpP He
JOCTHUTHYT YpOBHsI, Ha 30 MM NPEBBINIAIONIETO BHICOTY YPOBHS OITOPHOM MOBEPXHOCTH 000PYIOBAHHSI.

[Nomauy cmecn wim pacTBopa ClexyeT MPOW3BOIUTH O€3 MepepbIBOB. YPOBEHb CMECH WM pacTBOpa CO
CTOPOHBI OAA4H JOJIKEH NIPEBBIIIATh YPOBEHB M10UINBAEMON IIOBEPXHOCTH HE MeHee ueM Ha 100 M.

Jis mouMBKE  000OpYIOBaHHMS MOXKHO HCIOJIb30BaTh ITHEBMOHarHeratenu Oerona Tuma C-862 win
6eroHoHacocs! Thna Ch-68.

6.25. Tlomauwy OETOHHOW CMeCH WIH pacTBOpa PEKOMEHAYEeTCS OCYIIECTBIATh BHOPHPOBAHHUEM C
MIPUMEHEHHUEM JIOTKa-HaKomuTensa. BubpaTop mpu 3TOM He IOIDKEH KacaThCsl OMOPHBIX YacTel 000pya0BaHMS.
[pu mmpuHe nomBaeMoro npoctpancTBa 6omnee 1200 MM ycTaHOBKa JIOTKa-HaKOMUTENs 00s3aTesbHA (pHC.
17).

Puc. 17. IlogmuBka 060pyJOBaHHUS C TOMOIIBIO JTOTKA-HAKOITUTEIS

1 — onanyOka; 2 — onopHasi 4acTb 000py10BaHUs; 3 — JIOTOK-HAKONHUTENb; 4 — BHOpaTOp; 5 —
MTOJUTMBOYHAS CMECh; 6 — (pYHIAMEHT

JnuHa J10TKa 10JDKHA OBITh paBHA JUTHHE MO/JIMBAEMOT0 MPOCTPAHCTBA.
Omnupanue JTOTKa Ha MOAJIMBAEMOe 000PYIOBAHUE HE JIOMYCKACTCS.



YpoBeHb OETOHHOI CMECH NpH MOJUIMBKE C JIOTKOM JIOJDKEH HaXOAWTHCS BBINIE ONOPHOW MOBEPXHOCTH
obopynoBanus mpubausuTensHo Ha 300 MM M OZJIepKUBATHCS IIOCTOSTHHBIM.

Jus mpomsBoncTBa paboT MO TMOMIMBKE PEKOMEHIYETCS WCIIONB30BaTh BHOPATOPHI C THOKHAM BajloM,
nanpumep NB-34, UB-47, UB-56, UB-60, UB-65, UB-67 u np.

6.26. IloBepXHOCTb NOMJIMBKM B TEYEHHWE TPeX CYTOK II0Cie 3aBeplieHHs paboT HEeoOXOIUMO
CHCTEMaTHYECKU YBIIAXKHATD, OCHIIATh OMMIKAMH WIH YKPBIBAaTh MEIIKOBUHOM.

6.27. Ilpu mpuMeHEeHNH OETOHHOH ITOIMBKY pa3Mep KPYITHOTO 3aMOHAUTEINS JOJDKEH OBITh He Ooee 20 MM.

6.28. Ilogbop coctaBa O€TOHAa IMPOU3BOJUTCS B COOTBETCTBHU C JEHCTBYIOIIMMH HOPMATHBHBIMH
nokymeHtamu. Ocajika KoHyca OETOHHOW CMecH JIOJbKHA ObITh He MeHee 6 cM. [iist yirydliieHus CBOWCTB OeToHa
MO/UIMBBl  (YMEHBLIEHUSI YCaJKH, YBEIMYEHHUs HOABIKHOCTH) pEKOMEHIyeTcs BBOAWTH pobaBky CJb B
kommyectBo 0,2 - 0,3% wmaccer nementa. [Ipu BBemennu CJIb pacxon memeHTa W BOIBI OPHUEHTHPOBOYHO
camkaercs Ha 8-10% mpu COXpaHEHHMH PACUETHOTO 3HAYEHHS BOJIOIIEMEHTHOTO OTHOIIEHWS. B KkadecTBe
[OJUIMBKHA MOYKET OBITh UCIIOJIB30BAH IIECKOOETOH.

6.29. Jlnsg 3amuThl NOIJIMBKM OT KOPPO3MM B arpecCHBHBIX Cpellax CIIAyeT NPUMEHSTH IOKPBITHS B
cooTBeTCTBUH ¢ TpeboBanmsamu rnasel CHull 2.03.11.

CrocoObI ONTUPaHUs CTATBHBIX KOJOHH

6.30. OnupaHue CTaJIbHBIX KOJIOHH KapKacoB IPOMBIIIICHHBIX 3[aHUN C pa3feluTelIbHbBIMH BETBAMHU
(pemieTyaToro THUIA) OCYIIECTBIISICTCS HA 3apaHee BBHIBEPEHHBIC CTaJbHBIE OIOPHBIC IUIUTHI, KOTOpBIC
YCTaHABIHBAIOTCS IO/ KaXIyI0 BETBh HAa OETOHHYIO OUTUBKY (pHcC. 18).

bisy iiis ol
freee Frrm e

Puc. 18. ConpspkeHue cTabHBIX KOJOHH PEIIETIATOrO THITA ¢ PyHIaMEHTOM

KonunyecTBo 1 pacronoxeHne 001TOB Ha3HAYaeTCs B 3aBHCUMOCTH OT PACUETHBIX HArPy30K U KOHCTPYKLIUH
¢ynnamenToB. CxeMbl pacrosiokeHus 00JITOB IIPUBECHBI Ha puc. 19.

AHKEPHAN /
NAMTA




Puc.19. Cxema pacrionioxeHust 00JITOB AJIsl KPEIUICHHsI CTaJIbHBIX KOJIOHH PEIeTYaToro TUla.

6.31. OmupaHue CTalbHBIX KOJOHH CIUIONIHOTO THITA KapKAaCOB IPOMBINUICHHBIX 3TaHAN Ha (YHIAMEHT
OCYIIECTBIISICTCS YePe3 CTAIBHYIO [UIACTUHY, IPUBAPEHHYIO K KOJIOHHE U YCTAHABJIMBACMYIO Ha (DYHIaMECHTHbIC
OOJITHI ¢ BRIBEPOYHBIMHE TaiikaMH € TIOCIEAYIOUINM 3aMOHOIMINBAHUEM ONOPHOTO y37a (puc. 20).
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Puc. 20. Cxema yCTaHOBKHM CTaJIbHBIX KOJOHH CIIOIIHOTO THIA KAPKACOB MPOMBIIICHHBIX 3JaHNI

7. 3aTsiKkka 00JITOB

7.1. Tlpu 3akpemicHUH OOOPYZOBaHHUS Talikk OONTOB OJDKHBI OBITh 3aTSHYTHI HA BEIMYUHY YCIIIUS
MPEIBAPUTEIILHON 3aTsIKKH, YKa3aHHOW B TEXHUYECKUX YCIOBHSAX HA MOHTaX oOopynoBaHus. [Ipu oTcyTcTBHH

yKa3aHHOW BEJIMYHHBI KPYTSLIEr0 MOMEHTA IIPU OKOHYATEIbHOM 3aTskke 0ojiTa OHA HE MOJDKHA MPEBBILIATH
yKa3aHHOH B Tabu. 14.

Tabmuua 14
luametp pe3nObl OontoB| 10 | 12 | 16 | 20 | 24 | 30 | 36 | 42 | 48
d, MM
Jlomyckaemblid  Mmakcu-| 12 | 24 | 60 | 100 | 250 | 550 | 950 {1500]2300
MaJIbHBIA KpyTSIIMMA

MOMEHT M mpu 3aTsKKe
KOHCTPYKTHUBHBIX OOJITOB,
H-m




7.2. Jnsa 3aTspKku  QyHOAMEHTHBIX OOJITOB ClIeNyeT MPHUMEHATh PYYHOW WM MEXaHW3UPOBAaHHBIH
WHCTPYMEHT, a TaKkXe CIeLUaJbHbIe IPHUCIIOCOONICHNs, yKa3aHHbIe B mpui. 8 Hacrosmiero Ilocobums. Bupn
WHCTPYMEHTA JAOJDKEH OBITh yKa3aH B MPOEKTE IPON3BOJICTBA paldoT.

7.3. PacuerHsie OonTBI IHAMETPOM CBbIEe 64 MM, Kak TPaBWIO, CIEOyeT 3aTArHBaTh IyTeM
Npe/IBapUTEIbHON BBITSDKKU CHELNATBHBIMU THIPABINYECKUMH KIIIOYaMHU C KOHTPOJIEM YCHJIMS 110 MaHOMETPY
WIN YAJIMHEHHUIO.

7.4. 3arshkka OONTOB JOIDKHA MPOW3BOIUTHCA DPAaBHOMEPHO. [l KOHCTPYKTHBHBIX OOJTOB 3aTsDKKA
NpOU3BOAMUTCS B JiBa "00Xxona", 1jIs pacyeTHBIX — He MeHee 4eM B Tpu "o0xona". bonTel cienyer 3artsaruBaTh B
[IaXMaTHOM MOPSIIKE CHMMETPUYHO OTHOCHTEJIFHO OCei 000pyIOBaHUs.

7.5. 3arspkka 0OATOB TpH OECMONKIAIOYHOM crocobe MOHTaka oO0OpyInoBaHHWS (TIpenBapHUTENbHAS U
OKOHUATeNbHas) BBINOJHAETCA B fABa OJTama. OKOHYATENbHYIO 3aTSKKY CIEIyeT MPOU3BOAMUTH IIOCIE
JIOCTHXKEHUS IPOYHOCTH MaTepuaia noanuBku He meHee 70%.

7.6. Ilpu paboTe 0OOpPYIOBAaHWS CO 3HAYHUTEIHHBIMH JUHAMUYCCKHMH Harpy3KamMu Taikd OONTOB B
HEOOXOIMMBIX CITydasix JTOJDKHBI MPEJOXPAHATHCS OT CAMOOTBUHUMBAHUS ITyTEM UX CTOTIOPEHHMSI.

CromnopeHue OCYIIECTBISIETCS] ¢ MOMOILIBIO: a) KOHTpraek; 0) npyxunHbix maitd (mo FOCT 6402); B) miaii6
cronopubixX ¢ Jankamu (mo 'OCT 13463).

Heo0xoquMocTh yCTaHOBKM KOHTpPraeK, NPY)KMHHBIX HIaii0 M IIaiil0 CTOMOpEeHWs 3aBUCHT OT THIIA U
xapakTepa paboTsl 000pYIOBaHUS U JOJDKHA OBITH YKa3aHa B IPOEKTE 000PYIOBaHUS.

7.7. Tlocne 3aBepiieHUs] LUKIA TYCKOHAIAIOYHBIX PabOT M OnpoOOBaHMsS OOOpPYJOBaHHS TalKu OOJITOB
ClleyeT MOATAHYTh 10 PACUETHOI BETMUMHBI YCHIIUS 3aTSKKH.

7.8. KoHTponb ycHIHMsS 3aTSDKKH MOXET OCYIIECTBIATHCS IO BEIMYMHE KPYTSIIET0 MOMEHTa, II0
MIEPEMEIICHUI0 WK YAJIMHEHHUIO OO0NTa, YTy MOBOPOTA TaliKM WM 1O BEIWYMHE MABJICHUS C THIPOCHCTEME
CMELHATbHBIX THIPOKITIOUEH.

7.9. BenuuuHa KpyTSIIEr0 MOMEHTA, MPHIIOKEHHOIO K Tailke KOHCTPYKTHUBHOTO 0Oo0JiTa, Ha3HA4YaeTcs B
COOTBETCTBHHM C THUIIOM U XapaKTepoM 000pyJOBaHHMs, HO He Oojiee BEJTMUYHMHBI, IPUBEACHHOI B Tabu. 14.

7.10. PacueTHbIe OOJITHI 3aTATMBAIOTCS HA BEIMYMHY KPYTALIEr0 MOMEHTa M, H-M, KOTOpEIi onpenensercs
o ¢opmyie (13).

7.11. Ycunue 3aTsDKKH ChEMHBIX OOJITOB, YCTAaHABIMBAaeMbIX B (DYHAAMEHT C M30JIMpYOLIeld TpyOoi (cM.
puc. 2), MOXET KOHTPOJMPOBAThCA 10 BEIMYMHE Y/TMHEHHS IINWIbKM O. BeqnuvHa YUIMHEHHS IIMMIbLKA
Gouita onpezensercs mo popmyiie

O0=F(H+1)/E Asa, (23)

rne H — rnybuna 3amenxu Gonra, M; | — BrICOTA BEICTyTIAIOMIEH HaJ (yHIAMEHTOM YacTh Oonra 10
CepeIMHBI 3aTsAHYTOI raiiku, M; £ = 2-10° — momyits ynpyroctu Matepuana 6onra, klla.

7.12. KOoHTpOIbF OKOHYATEEHOW BETUIWHBI YCHIIHS 3aTsDKKH TOITYyCKAETCSl OCYIIECTBIATE MO YTIIy TOBOPOTA
TalKH.

st 6onToB, ycraHaBIMBaeMbIX B pyHJaMeHTHI 10 OETOHUPOBaHMUS (M30THYTHIE U C aHKEPHOM TUINTOI), Yo
ITOBOPOTA TAfKM CIEIyeT OMPEIEIIATh 0 (GopMyIie

7y =360"F14d/ EAs, (24)
a i1l CheMHBIX 60NTOB — 110 (hopMyIie
7y =360°F(H +2d)/ EA,s, (25)

r7ie S — Iar pe3bObl.

7.13. Tlpu ompezmeneHuM yaIMHeHHs O O00J1Ta CleAyeT MOJb30BAThCS YACOBBIMH HHIMKATOPAMH,
NPEIU3MOHHBIMA HUBEJIMPAMU M JPYTHMMHU NPHOOpaMH, 00eCIeUuMBAIONIMMHU 3aMephl C TOYHOCTHIO HE MEHee
10,02 MM OTHOCHTENFHO HEHATPy>KEHHOH IMMOBEPXHOCTH (hyHIaMEHTA.

YT01 TOBOpOTa Taiikl CIIEAyeT ONPENeNiTh ¢ IIOMOIIHI0 MOPHBIX TOJKIAO0K, IAOJIOHOB, TPAHCTIOPTUPOB U
JPYTHX IIPUCIIOCOOJICHUH, 00eCcIeYBAIOINX TOYHOCTh M3MEPEHHH He MeHee +5°.

7.14. BenuuuHy KpyTALIEro MOMEHTa M, MOXXHO KOHTPOJIMPOBAaTh C IIOMOIIBIO IPOJOJBHBIX U
JUHAMOMETPHUYECKUX KIF0UeH, YKa3aHHBIX B IPHIL. 8.

7.15. Tlpu npuMeHeHUH peaKoyIapHbIX TaiikoBepToB THna M33112, UD3115A, UD3118 kpyTaimuit MOMEHT
Clle/lyeT KOHTPOJIMPOBATh 110 BpEMEHH Pa0OTHI raiiKoBepTa.

[Ipunoxenue 1
KoncTpykunu u pasmMeps! pacliopHBIX Jro0erei
1. J{ro6enp-mmnuibpKa pacnopHas, Ta 1

Tabmuma 1



YcaoBHOE Pazmep, mm Macca, kr | Pacuernas
o0o3HaueHHne Harpyska,
d D [ L kH
JILIP 2-M8 M8 8,5 35 70 0,025 5(12)
JILLIP 2-M10 M10 10,5 45 80 0,049 8(3,3)
JILIP 2-M 12 MI12 12,6 50 90 0,08 12 (5)
JILIP 2-M 16 Mi16 16,6 65 120 0,188 22 (9)
JILIP 2-M20 M20 21 80 150 0,356 35(15)
JILLIP 2-M24 M24 25 95 175 0,61 50 (20)

Ha3zmauenue: 3akperuieHHe OOOPYIOBaHUS W METAJUIOKOHCTPYKIIMI HAa CTPOWTENBHBIX JJIEMEHTaX U3

0eToHa W KHpIHYa.
MaTtepuan: pacnopHas mmmibka — ctainb Mapku BCt3, TOCT 380; pa3xumHast manra — ctaixb Mapku 20,

I'OCT 1050.
[Ipumeuanue. PacueTHble Harpy3kud NpUBENEHBI JJIs 3JEMEHTOB M3 OeToHa kiacca B12,5 u Bbime, B

CKOOKax — JIs 3TIEMEHTOB W3 KUpIH4a He Hike M75.
' L
==t ]

Puc. 1 mpui. 1. Iro6enp-mmuiska pacnopHasi, Tai |
1 — pacrniopHas INKIBbKA; 2 — pa3KUMHAas [aHTa
2. Jro6enp-mmuiibKa pactiopHasi, THIT 2

i

Tabnuma 2
YcnoBHOE Pazmep, MM Macca, PacueTnas
o0o3HaYeHne d D l; l, L KT Harpyska, kH
JIUIIT 1-M8 MS8 10 | 35 [ 50 | 70 | 0,028 5
JUIIT 1-M10 MIO | 12 | 45 | 65 | 85 0,052 8
JILIIT 1-M12 MI12 | 15 | 50 | 70 [ 100 | 0,089 12
JUIIT 1-M16 M16 | 20 [ 65 | 90 | 130 | 0,204 22
JILIIT 1-M20 M20 | 24 | 80 [ 110 160 | 0,392 35
JIIIT 1-M24 M24 | 30 | 95 [ 130|190 | 0,672 50

HaznadeHwue: 3akpemieHue 00OpyNOBaHMS M METAJUIOKOHCTPYKIMH Ha CTPOMTENBHBIX JJIEMEHTaX M3

OeToHa.
MaTtepuan: pacnopHas mmnunbka — cTainb Mapku BCt3, TOCT 380; pa3:xumHas nanra — cranb Mapku 20,

I'OCT 1050.
L |
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Puc.2. mpui. 1. [lro6enb-mmuibka pactiopHasi, THIT 2
1 — pacniopHas mnmibka; 2 — pa3kKUMHasl [[aHTa

3. dro0enp-BTyIKa paciopHast

Ta6nuna 3
YcaoBHOE Pazmep, MM Macca, PacueTHas
obo3HaueHne | d, d D L / KT Harpyska, kH
JABP-M6 M6 8 9,3 | 30 12 0,007 3
JABP-MS M8 | 10 |11,5]| 35 16 0,014 5
JABP-M10 M10| 12 | 13,8 | 45 20 0,025 8
JABP-M12 MIi12| 15 | 16,8 | 55 24 0,048 12
JABP-M16 Ml6| 20 | 22 | 65 32 0,098 22
JIBP-M20 M20| 25 |27,3]| 80 | 40 0,195 35




Ha3zHaueHue: 3akpemicHHe OOOpYAOBaHHMS M METAJUIOKOHCTPYKIMA Ha CTPOUTEIBHBIX JJIEMEHTaX W3
OeroHa.

MaTtepuan: pacnopras Bryika — ctans Mapku 20 [OCT 1050; pamxumHas mpoOka — cTaiab Mapku 45
I'OCT 1050.

[MokphITHE: pacopHas BTYJIKAa — XHUMHYECKOE OKCUAMPOBAHUE, PA3KMUMHAsI MPOOKa — 0€3 HOKPHITHSI.
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Puc. 3 mpun. 1. /Tro6ens-BTynKa pacmopHas
1 — pacriopHas BTyJIKa: 2 — pazxuMHas npoOka

[Ipunoxenue 2
[Tpumeps! pacuera 60nTOB

IIpumep 1. Omnpemenuts quaMeTp M30THYTOTO OOJNTa UL KpeIUleHUs oOopynoBaHus (cM. puc. 1, a) u
rIIyOMHY €ro 3ajieIki B OETOH NP CIACIYIOMINX UCXO/HBIX JAHHBIX.

Pacuernas nuaammueckast Harpyska Ha 6ont P = 50 kH; crame CT20 (R, = 1,45~105 k[la — mo Tabm. 3);
knacc OeroHa ¢yrmamenta B15.

1. ITo Ta6u. 4 mis nanHoro dosra: ko3dduiuent Harpysku y, = 0,4; KOOPPHUIUEHT CTAOUIHLHOCTH 3aTSKKU K
= 1,9; rmyOuna 3axenku 6onta B 6eron H =25 d (s 6erona kiacca B12,5).

2. [Tnomans momepedHoro ceueHust 6onTa (1o pe3pde) onpenenseM no ¢popmyde (1):

Ay, =Kk, Pl Ry = 1,35:50/1,45-10° = 0,00046 M°> = 4,6 cM?,

rae K, = 1,35 (em. 1. 3.9).
Io Ta6n. 10 mpuHHMaem GonT ¢ uameTpoM pe3bost M30 (4, = 5,60 cm?).
3. [IpoBepseM IPUHATYIO TUIOMAAb CeUeHIsI 00aTa 1o (hopmyIe (2) Ha BEIHOCINBOCTD:

Ay =18 y ux, Pl a R,y = 1,8:0,4:1,3-50/1-1,45-10° =
=0,000323 m* = 3,23 cM?,

rae p 1,3 (mo tabun. 5); o = 1 (1o Tabmn. 6).
[IpunsTas miomanb cedyeHus 60ITa yA0BIETBOPSAET TPEOOBAHUSIM NPOYHOCTH M BBIHOCIUBOCTH.
4. Ycunue npenBapuTeNbHON 3aTSHKKH 001TOB (cM. 11. 3.8):

F=1,1P=1,1.50 =55 xH.
5. Tny6uny 3anenku 6ontos B 6eron H, onpenensem no popmyne (19):
H, >Hm;. m;
H, >H mj. my=250,03-0,875-1 = 0,66 m,
re m; = 0,7/0,8 = 0,875; m, = 1,45-10°/1,45-10° = 1.

HOpumep 2. Onpenenuts nuaMerp Oosta ¢ aHKEpHOH miuToH (cM. puc. 1,0) B CABHrOyCTOHYMBOM
COEIMHEHUH ISl KPEIUIeHHs: 000pyI0BaHHS, SKCILTyaTHPYEMOT0 TIpH TeMIepaType HapyKHOro Bo3ayxa -45°C,
1 TITyOUHY €ro 3aJeJIKU B OETOH IPH CIIEAYIONINX UCXOIHBIX JaHHbIX.

PacueTHas cratndeckas Harpyska Ha 6oat P = 130 kH, konudectso 60itoB 7 = 4; cuuraromas cuna QO =
60 xH; Bec o6opymosanus N = 10 kH. Knacc 6eTona pynnamenta B12,5.

1. TTo ycloBUAM JKCIUTyaTalluy MapKy CTaiu s 6ontos npuaumaem 0912C-6 (ta6u. 2), Ry, = 1,8-10° klTa.

2. Inouiaap nonepevHoro cederas 6ointa (1o pe3nbe) onpexaensem no hopmyne (11):

Asq= (KK P+ F;)/ K Ryy =
=(1,3-1,05-130 + 74,75)/1,3-1,8-10° = 0,00108 m* = 10,8 cm?,



rae K = 1,3 (o tabum. 4), K, =1,05 (cm. 1. 3.9).
F; onpenenserca no popmyne (9):
Fi=x(Q-Nf)/nf=
=1,3 (60 - 10-0,25) / 4-0,25 = 74,75 xH.

Io Ta6u1. 10 mpuHEMaeM 6OIT ¢ uaMeTpoM pe3bdbl M42 (A, == 11,2 ev?).
3. Tpebyemoe ycuiine npeBapuTeIbHON 3aTsKKU 001TOB onpenenseM o ¢popmyie (10):

Fo=F+F;/x=0/75P+74,75/1,3=0,75-130 + 57,5 = 155 xH.
4. I'my6uny 3axenku 6otoB B 6eTon Hy onpenensem mo popmyie (19):
H, >Hm;my=15-0,042-1-1,24 = 0,78 m,
rem;=0,7/0,7=1;my=1,810°/1,45-10° = 1,24.

HOpumep 3. Onpenenurb pacyeTHYIO HarpysKy, HPUXOJSIIYIOCS Ha HauOojee Harpy)XeHHBIH OOJNT IO
pacyeTHOM cxeMe, IPUBEIEHHOM Ha pUC. 7, IPH CIEAYIOLUX UCXOIHBIX JAHHBIX.
PacuetHblil onpokuapIBaonuii MOMEHT oT o0opyaoBanusi M = 1200 kH-m, coOcTBeHHBIN Bec 000py10BaHUs

N =100 xH. KonuuecTtso 60/1TOB /2 = 8, pacCTOSHUE OT OCH HOBOPOTa 00OPYI0BaHHs 110 HauboJIee yAaleHHOrO
oonra y; =0;vp=145M; yis =Y, =2 M.
PacuetHoe ycunme (pacTsokeHne) Ha HanOoJiee HarpyKeHHBIA 00T onpenenseM 1o dpopmyde (3):

P= —N\n+Myl\ny =-100/8 + 12002 / 16,41 = 133,75 kH,

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

IIpumep 4. OnpemenutTs pacdeTHYI HArpy3Ky, NPUXOAANIYIOCS Ha OONT, W IuaMmerp OonTa s
KpEIUICHHSI peIIeTyaTol CTaIbHOM KOJIOHHHI (CM. puC. 18) mpu cieayronx HCXOTHBIX JaHHBIX

M = 8000 kH-m; N = 6000 H; 0O =300 xH;
h=2wm; Ry =1,75-10° kITa (ctams mapku 0912C).

1. PacueTHyI0 Harpy3Ky, MPUXOISAIIYIOCS Ha OJUH PACTAHYTHIA OONT, onpenenseM 1mo gopmye (4):
P=(M-Ng)/nh=
= (8000-6000-1) / 2-2 = 500 xH.
2. OmnpenenseM TpeOyeMyto IUIONIAlb CEUSHHs OTHOTO OosTa (1Mo pe3nie):
Asa =Ko P/ Rog=
=1,05-500/ 1,75-10° = 0,003 m> = 30 cm’.

Io Ta61. 10 npuHIMaeM GOIT ¢ guamMeTpoM pe3bobl M72x6 (Asq = 34,58 cv?).
3. I'myOuny 3anenku it OOJTOB C aHKEPHOW IJIMTOW NMpHHUMaeM paBHou 15 d c (tabn. 4) mns OetoHa
¢ynnamenra knacca B12,5 u cranu mapku 0912C.

H=15d=15-0,072=1,08 m.
4. TIpoBepsieM BO3MOKHOCTH BOCIIPHUATHS CIBHTAOIICH CHIIBI B TUIOCKOCTH COMPSDKEHHS 0a3bl KOJOHHBI C
¢dbynmamentom o popmyie (16):
O<fIM+N(h-6)]/h=
=0,25 [8000 + 6000 (3 - 1,5)] /3 =1417 xH,

rie I — paccTosHME MeXIy OCAMH BeTBel konoHH (A = 3 M); 8 — pacCTOSHHE OT IIEHTpPa TSKECTH

KOJIOHHBI 110 ocH ckartoi BeTsu (8 = 1,5 m); O = 300 kH < 1417 xH, ycoBue yI0BIETBOPEHO.
HMpumep 5. Ompenenuts pacyeTHYIO HArpy3Ky, NPHUXOISLIYIOCS Ha OOAT W jauaMeTp OonTa st
KpEeIJICHUsI CTaJIbHOW KOJIOHHBI CIUIOLIHOTO CeYeHus! (CM. puUC. 8), IPU CIEIYIONIMX HCXOJHBIX TaHHBIX:

M=900xHw™M, N=1200xH; Q=100kH;c=0,4wm;
1,=0,9M; 6,=0,5m; Ry =8,7 MIla; Ry, =145 MIIa.

1. OnpenensieM SKCHEHTPUCUTET MIPUIIOKEHNS HATPY3KHU:

ep=M/N=900/1200 = 0,75 m.



2. OmpenenseM BEUYNHY CKATOW 30HBI OCTOHA MO/ OTIOPHOM IHTOM 110 hopmydie (6):

x =1, —E=2N(¢,+0)/R,6,=

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

3. TIpoBepsieM BBINOJIHEHHE YCIOBHUSL:
x=048m< & [,=0,70,9 = 0,63 M— ycIIOBHE yHOBIETBOPEHO, T1ie Cg OnpeenseTcs 1o Gpopmyie (8):

B 0,85—0,008R, B
or = 1, Reu  085-0008R, o
400" 11

B 0,85-0,008-8,7 — 0706
; 145 0,85-0,008-87 ~ '
1+ 1-
400 L1
4. PacueTHyI0 Harpy3Ky, MPUXO/ISIIYIOCS Ha OJJMH PacTsSHYTHIH OouT, onpeneinsieM 1o dopmyie (5):

P=(Rs6,x-N)/n=
=(8700-0,5-0,48 - 1200) / 2 = 444 xH,

r7ie 1 — KOJIMYECTBO PACTAHYTHIX O0nTOB (71 = 2).
5. OnpenersieMm TpeOyeMyto IUIOIIA L CEUCHHUs OHOro OoiTa (o pe3nde):

Asa = Ko P/Rea =
=1,05-444 / 1,45-10° = 0,00322 m* = 32,2 cMm>.

ITo Ta61. 10 npuHIMaeM ot ¢ guameTpoM pe3sosl M72x6 (Asa=34,58 cm?).
6. I'myObuny 3amenku 1y OONTOB C aHKEPHOW IIMTOM mpuHUMaeM paBHOH 15 d (tabn. 4) mis OetoHa
¢ynnamenra knacca B12,5 u cranu mapku BCr3kn2;

H=15d=150,072=1,08 m.

7. TlpoBepsieM BO3MOXHOCTH BOCIIPHSITHS CIOBHTAIOIICH CHJIBI B TJIOCKOCTH COMpPSKEHUS 6a3bl KOJOHHBI C
¢dbynmamentom o popmyie (17):

O<f(nAsRea/4+N) =
=0,25(2:0,003458-1,45-10° / 4 + 600) = 212,68 kH,

rane N — MuHHMajbHAs OPOJOJIBHAS CHIIA, COOTBETCTBYIOIIAS HAIPy3KaM, OT KOTOPBIX OHpeeisercs
cupuratomas cuna (N = 600 kH); O = 100 kH < 212,68 kH — ycnoBue y0BI€TBOPEHO.

ITpunoxenue 3

TexHn4YecKkue XapaKTepUCTUKN MEXaHHU3UPOBAHHOTO 000PYA0BaHUs Uil 00pa30BaHMs CKBOKUH B OETOHE U
JKee300eToHe

Tabmnuna 1

MexaHn3UpOBaHHBIH HHCTPYMEHT ISl CBEPJICHUS OTBEPCTHI B OETOHE M KeJIe300eToHe

Texuuuec- DNEKTPOCBEPIIMIIEHBIC MAIIUHBI [TaeBMoOCBep-
KM€ Xa- JIAJTBHBIE
paktepuc MaITHHBI
THKHA 31015 (MD1017A 121029 [ 131023 [ UD1801 [ UD1805 | MI11023 [ UIT1016
Hau- 25 25 25 25 |50-125(85-160( 25 32
OOJIBILIHI
muamerp
CBEpJICHUS,




MM
[ToTped- 600
ssemast
MOIIHOCTb,
Bt
Hanpsoxe- | 220
Hue, B
UacToTa 50
ToKa, 11
Pabouee —
laBJICHHE
BO3/yXa,
MIla
VnenbHbId | —
[pacxon
BO3/yXa,
M /MUH
VnaenpHbIi | —
[pacxon
OXJIAXK-
naromen
BO/IbI,
11/MHH
Macca (6e3| 9,7
KabeJs), KT

600 800

36 36

200 200

41 | 67

370 | 2200

220 220

50 50

6,5 140

3000

220

50

130

0,5

1,2

54

0,5

1,9

1,5

3roro- Hayras-

BUTCJIb
3aBOJ

MHCTpY-
MEHD»

TJICCKHI

«QneKTpo-|

Bei6oprekuii 3aBoz
«ONeKTPONH-
CTPyMEHD)

Pesexnenckoe IO | Onecckmit
3aBOJ
CTPOUTENTh
HO-OTJIe-
JIOYHBIX
MalH

«OMeKTponH-
CTPYMEHD)

Moc-
KOBCKHIA
3aBOJT

«[THeBMO-
CTpoii-Ma-

1AHD)

CaepwioB
CKWi 3a-
BOZ
«[THeBMmO-
CTpoii-Ma-
IHHA

Tabmauma 2

MexaHU3UpOBaHHbBII MHCTPYMEHT JJIs yIapHO-BpPAILATeIbHOr0 OypeHusl OTBEPCTHIl B OETOHE U Kelle300eToHe

TexHuueckas Onexrporiepdopatopbl ITHeBmonepdoparopsl
xapakrepuctuka | M24710{ 1347081154707 | TIP-12 | TI1-36 | TIT1-50 | II1-54 | TT1-63
HanGombmmit 26 32 40 32 40 40 46 52
muamerp Oype-
HUS, MM
OHeprust yaapa,| 4 10 25 25 36 50 54 63
NES
[ToTpebnsiemas | 450 | 570 | 1359 | — — — — —
MOII[HOCTh
IIEKTPOIBU-
rareisi, Bt
Hamnpsoxenune, B | 220 | 220 | 220 — — — — —
Uactora Toka, 50 50 50 — — — — —
[t
PaGouee IaB-| — — — 0,5 0,5 0,5 0,5 0,5
NeHne BO3IyXa,
MIla
Y nenbHbIN — — — 1,3 1,3 1,3 1,3 1,3
[pacxoj BO3ayXa,
M°/MHH
Macca (6e3| 7 15,5 29 12,5 24 30 32 35
Kabes), Kr
3roroBurens Hayraemwicckuii | Harun- Jlenunrpaackuii 3aBos
3aBOI CKHi "ITHeBMaTHKa"
«DnekTpouncrpy- | OB
MEHT» HbIH
3aB01
MOH-
TaXHbBIX




TIPUCIIO-
co0re-

Tabmuma 3

Pexxymuii MHCTpYMEHT JIJIst BpalllaTeIbHOTO U YAapHO-BpaIIaTeIbHOrO CBepIIeHast U OypeHHs CKBRKUH B OETOHE
U KeJle300eToHe

Pexymuii H”HCTpyMeHT 3aBog-

HanmeHoBanue Tun (mmdp) | lmamerp, MM | M3roTOBUTEND
CBepna crnmpayibHble ¢ ko-| Hcm. 1, 10—30 [3aBomg  "®dpesep"
HUYECKUM xBocToBUKOoM,| Hcm. 2 VM. Kanununa,
OCHAIIICHHBIE IJIACTUHKaMU CecTtpopenkuii
TBeproro cmiaBa mo ['OCT MHCTPYMCHTAIb-
22735 u I'OCT 22736 HBIII 3aBOL WM.

Bockosa

Ceepsia chnupanbHble ILenb-| 1-1B, 10—12 |To xe

HBIC, TBEpOOCIUIaBHEIE | 20
[MJIMHIPUYECKUM M KOHH-
YCCKHUM XBOCTOBUKAMH IIO

T'OCT 17275 uTOCT 17276

Ceepima komeieBsle TBep-| CK 16; 20; 25;Opmadckuili  WH-

nmoctaBuple 1o ITOCT 32; 40; 50;|cTpyMeHTaNBHBIN

17013 75; 85 3aBOJI

Koponku nonoruateie| KJI 16; 18; 20;Kamenen-ITo-

TBepaociuiaBHeie o ['OCT 22; 25 TOJILCKUH 3aBO/I|

17014 M. [TeTpoBcKoro

Koponku  kpectoBeie mo| KKII-1, |32; 36; 40;To xe

['OCT 17015 KKII-2 [45;52;55; 60

Pesner konbieBsie mo 'OCT[ PK 20; 32; To xe

5688 P/ 40; 50

Ceepna xosblieBble anmMas-| CKA-1, |20 - 40; r. Tepek, Kabap-

uele 1o ['OCT 19527 CKA-2, |40-60 nuHO-bankapckuit

CKA-3 3aBOJI  AJIMa3HOI'O

MHCTPYMEHTa

Koponku 6ypossie mo I'OCT| Ludposoit |30 - 85 Kyznemkuit Ma-

17196 [ITUHOCTPOUTEIb-
HBIN 3aBOJI

[punoxenue 4

CocTaB ¥ TEXHOJIOTHS TIPUTOTOBIIEHHS 3MTOKCHIHOTO
U CHJIOKCAHOBOTO KJIEEB
VcranoBka 00iTOB

I. Bonra, ycTaHaBnMBaeMble Ha SIIOKCUIHOM KJlee
IIpuroroienue xiest

1. s mpuUroTOBICHHS KIIes CIIEAyeT MPUMEHSATh KOMIIOHEHTHI, cOOTBeTCTByMonre Tpedoanusm ['OCTor
(Tabm. 1), cHaGXEHHBIC 3aBOJCKUMH MACIOPTaMH CO CPOKOM TOJHOCTA C MOMECHTAa HW3TOTOBJICHHUS, HE
NPEeBBIIAIOIUM: 12 Mec — U1l STOKCHAHON CMOJIBI M TIacTU(HKATOpa; 6 MeC — Ui OTBEPAUTEIS.

Tabmmna 1

PeKOMeH[lyeMble COCTaBbI OIIOKCUJTHOI'O KJICA

Becosble yactu
VYcnosHble COCTaBJIAIOILUX HopmatusHsIi

Cocrasisronye




KJIest 0003HauCHHA COCTaBOB KJIesl JOKYMEHT
l-ro | 2-ro | 3-ro
DMOKCUIHAs O1-16 nn 100 100 | 100 TI'OCT 10587
cMoJa 9]1-20
[TonudTHIEH- TIDITA 15 15 7,5 | TY 6-62-594-80E
MOJTHAMUH
Meradennien- MO/ — — | 7,5 I'OCT 5826
maMuH
InOytundranar JAbd 20 — — I'OCT 8728
[Tonuapupkpu- MI'®-9 — 10 10 | TY 6-01-450-70
mat
[Tecok BONbCKHI 1B 200 — | — I'OCT 6139
[Tecox M — 200 | 200 —
KBapIIEBbII c
YIeIbHOMN
MOBEPXHOCTEIO
mo 1000 mo 2000
cm?/r
IIpumeuanue. Koresnonnas mpounocts npu cxatuu mo 'OCT 4651 ans
1-ro cocraBa moipkHa ObITh He HIbKe 50 MIla, a mua 2-ro u 3-ro — 70-80
MITa.

2. TexHOMOTHYECKAs )KU3HECTIOCOOHOCTH KJIes IPH TeMIepaType okpysxatomiei cpensl 20°C paBHa: s 1-ro
cocraBa — 80 MuH, 11 2-TO B 3-r0 cOCTaBOB — 25-30 MuH.

3. Kneit 1-ro cocraBa mprMEHSIOT Ha ydacTKax (yHIaMEHTa, MPOTrpeBacMbIX (Ha TITyOMHE 3a[eNiku 0oTa)
1o temreparypsl 50°C, 2-ro coctaBa— ot 50 10 90°C, 3-ro cocraa— o 100°C.

4. KoMIOHEHTHI Kiiesl cleQyeT XpaHWThb B CyXOM IIOMELIEHHH C COOJIIOJICHHEM YCIIOBHH I0OKapHOMH
0€301acHOCTH JUTS JIETKOBOCIIAMEHSFOIINXCSI KHUIKOCTEH.

5. Jlo mpuroToBieHns SMOKcHAHOTO Kies cmony D/1-16 wmm D/[-20 3ab6maroBpeMeHHO MIACTHQHINPYIOT.
Jast aroro HaBecky cmoutsl (20 - 30 Kr) pazorpeBaroT Ha BOJsHOI OaHe 110 Temneparypsl 70°C, 3aTeM BBOIAT B
Hee mactupukaTop Jb® mubo MI'®-9 u TmarensHO nepementiBaroT 10-15 MUH 10 CUe3HOBEHUS BO3IYITHBIX
my3bIppKOB. [Tocie 3Toro miacTuuuupoBaHHYO CMOITY OXJIAXKAAIOT JI0 TEMIIEPATypPhl OKPY KAIOIIEH Cpebl.

6. [IpuroroBieHue Kiesi pEeKOMEHIYETCsl IIPOU3BOJUTH ITPH MAaCCOBOW YCTaHOBKE OOJITOB MOPLUHUSMH 10 5-7
KT B CJIEAYIOILIEH MOCIIEI0BATEILHOCTH.

Heob6xoammoe KommaecTBO mIacTH(GUIMPOBAHHONW CMOJIBI, OTBEPANUTENS M KBAPLIEBOTO MIECKA OTBEIIMBAIOT B
OTIeNbHBIE EMKOCTH. 3aTeM B IulacTH(UIIMpoBaHHYI0 cMoiy BBOAAT otBepauTens (IIOITA) u cmecs
HepeMEIINBAIOT 5 MHH, 110CJIE YEro BBOJST IECOK M MTPOJIOJDKAIOT EpEMEIIMBaHUE €le 5 MHH.

KagecTBo mnepemenmBanus IIacTU(GUIMPOBAHHOW CMOJBI C OTBEPIMTENIEM ONPEACIAIOT MOJIy4YEeHHEM
OJTHOIIBETHOH JKHIKOCTH, IPOCMAaTPUBAEMOM MPH CTEKaHWH €€ C TIOAHATOTO LINAaTENs.

KagecTBo mepememmBaHMA Kiesl II0OCIE BBEJCHUS HAMOIHUTENS ONPENENSIIOT INPH  JOCTIDKCHUU
PaBHOMEPHOTO paclpe/ie/ieHns 3epeH Necka B 00beMe Kiiesl.

7. llpuroroBieHue Kies NpU TEMIIEpaType OKpyKarommed cpenpl oT rumoc 5 no muHyc 20°C Tpebyer
MIPEABAPUTENHHOTO MOJOTPEBA INIACTU(HUIIMPOBAHHOI CMOJIBI M KBapIeBOTO necka a0 temmnepatypsl 30°C.

8. Ilpu mpUTOTOBJICHNH KJIes KOHTPOJIUPYIOT TEMIIEpaTypy cMecH, He fomyckas ee Boimre 40°C.

VYBenuueHne Temneparypbl 'camopazorpeBa" Kiesi, BBI3BIBAEMOTO HSK30TEPMHUYECKHM MPOLIECCOM €ro
OTBEPCHUSI, IPUBOANUT K 3HAUYUTEIHHOMY COKpPAIIEHHIO TEXHOJIOTHYECKOH >KM3HECTIOCOOHOCTH, T.€. BPEMEHH
y1000YyKIIaIbIBAEMOCTH C MOMEHTA ITPUTOTOBIICHHSI.

IIprmeuanne. [logorpeBaTs mIacTU(UIMPOBAHHYIO CMOITy pEKOMEHAYETCs B BOASHOM OaHe. [lepemermmBarts
SMOKCHHBIH KJIeH clieyeT B OCyAe THMa "MPOTHBEHB" MO0 B KileeMeNIaIKax ¢ BOJSHBIM OXJIQKACHHEM.

HOZ[I'OTOBKa MOBEPXHOCTHU K CKIICMBAHUIO

9. ITonroroBka NOBEPXHOCTH CKBaKMHBI K YCTAHOBKE OOJITOB 3aKJIIOYAETCS B MHCTPYMEHTAILHOM MPOBEPKE
IITyOHHBI ¥ B BU3YaJIbHOM NPOBEPKE OTCYTCTBHA B HEH MHOPOAHBIX BKIIFOUEHHH, BOJIBI, HAIEIH.

ITpu HEOOXOTUMOCTH TPOU3BOIUTCS JOTIOHUTEIILHASL OYUCTKA CKBAKUHBI MPOTYBKON JTHOO MEXaHHUECKUM
myTeM (epIoM, MEeTaUTMUeCKOM MIETKOMH).

10. TloBepxHOCTh O0NTOB (MOIJIEKAMAs CKICHBAHMIO) HE JOJDKHA UMETh CJIEIOB KOPPO3HM M MACISHBIX
BKJIIOYEHHI.

11. TloaroToBka MOBEPXHOCTH OOJTAa COCTOMT M3 IPEIBAPUTEIBHON MEXaHMYECKOW M OKOHYATENIbHOM
XUMHYECKOU 00pabOTKH.

[IpenBapurenpHas (MexaHmdeckas) o0paboTka 0OITa MPOMU3BOIUTCS C HENBIO0 yIAICHUS KOHCEPBHPYIOIIIX
TTOKPBITHH B BUJIE )KUPOBOH cMa3ku, Oymard u T.1I.



OxonuaTenpHas (XuMHUuecKas) 00paboTka 00JTOB BhIMONHACTCS B 20%-HOM PacTBOPE COJITHOW KHCIIOTHI, B
KOTOpBIH 100aBisiroT 1% (1o o0wsemy pactBopa) yporpomnura (TOCT 1381).

TpaBieHne 3amenbBaeMO MOBEPXHOCTH (DYHIAMEHTHBIX OOJNTOB PEKOMEHAYETCs MPOU3BOAMTH B 30HE HX
YCTaHOBKH B T€UeHHUE 2-4 .

HenocpencrBeHHO Tmepes yCTaHOBKOM OOJTHI BBIHUMAIOT M3 PAacTBOpa COJITHOM KHCJIOTBI, a 3aTeM
MIPOTHPAIOT BeTOLIbI0, cMoueHHOH B anieTone (TOCT 2768).

YcraHoBKa O0OITOB B CKBOKUHY

12. YcranoBka 60ITOB IPH TeMIepaType Hapy>KHOU cpeasl BoiIe 15°C cOCTOUT U3 CIIEAYIOMNX ONeParlHii:
B CKB2XXHHY OIYCKAIOT HIDKHEE (PUKCUPYIOIIEE KOJIBIIO;

13 MaJIOraGapuTHOM TIOCY bl KJIEH 3a/IMBAIOT B CKBAKUHY CAMOTEKOM Ha BBICOTY /1 paBHYIO:
_ 2 2 2
h=H(d -d")/d.,

rae H— FﬂyGI/lHa CKBAXXHWHBI; YCTaHABJINBAIOT oot MCIJICHHBIM IOI'PYKCHUEM B KJen 0 (l)I/chaLII/II/l €ro B
HIDKHEM KOJIBLIE;

YCTaHABJIMBAIOT BepxHEe HUKCUPYIOIIEE KOJIBIIO (3aMOIIHIIO ¢ TOBEPXHOCTHIO OeTOHA (DyHIAMEHTA).

[Tpumeuanne. PUKCHPYIOIIME KOJIbLA U3TOTABINBAIOTCS U3 IPOBOJIOKH KaTaHKU C BHYTPEHHUM JIHaMETPOM,
Ha 1-2 MM Oombllre AuaMeTpa 0oITa, U HApYKHBIM THAMETPOM, Ha -2 MM MEHBIIIe TUaMeTpa CKBaXKHHA.

13. TIpu TemnepaType HapykHOU cperpl oT 15 1o muHyc 20°C TeXHOJIOTHS YCTaHOBKH OOJITOB CIIEAYIOIIAs:

B CKBaXXMHY 3aJIMBaIOT SMOKCUIHBIN Kileil ¢ TemnepaTypoii He Huxe 20°C;

YCTaHABJIMBAIOT OOJITHI, IPEBAPUTEIILHO HarPEeThIe, B 3aBUCHMOCTH OT TEMIIEPATyPhl OKPY>KaIOILEH Cpebl:

TeMIIepaTypa OKpyKaromen TeMIIeparypa npeaBapUTeIbHOTO
cpensl, °C: Harpesa Ooura, °C:
OT 15 M0 0 o 150 —200
OT 0 JTO-5 v 200 —250
OT =5 10 =15 oo 250—300

ot -15 mo -20

14. 3arspkka OONITOB, yCTaHAaBIMBAEMBIX IIPH TEMIIEpaType OKpykatomeil cpensl Boime 15°C, nomyckaercs
yepe3 72 4. [Ipu HEOOXOOMMOCTH CPOK Iepeladyn Harpy3Kd Ha OONTHI MOXKET OBITh COKpAIIeH 10 3 ¥ ImyTeM
YCTaHOBKH ITPEBAPUTENILHO HarpeThIX 00ITOB 10 Temneparypsl 150°C.

3aTspkka O0NTOB, ycTaHABIMBAEMBIX ITpH TeMneparype Hike 15°C, nomyckaercs yepes 240 .

15. Jlna pasorpeBa OONTOB CleLyeT NPUMEHSTH IEKTPUUECKHE T1€4H, 000PYIOBAHHBIE aBTOMATHYECKUMHU
PEryIATOpaMH TeMIepaTypsl. MOLTHOCTD Neuel JOKHA 00eCIIeunBaTh MOCTOSHCTBO 3aJaHHON TEMIIEPaTyphl C
Y4ETOM IIUKJINYHOTO XapaKTepa 3arpy3KU-BBITPY3KH MI€UH.

16. Bpemsi HaxoxIeHHs OOJNTOB B HarpeBaTelIbHOW I€YM JOIDKHO TapaHTHPOBAaTh paclipeieieHue
PEKOMEHIyeMO TeMITepaTyphl IO BCEMY CEUEHHUIO 00JITa 1 Ha 3aaHHOH JUTHHE.

He pomyckaercsi CHMKEHHE TeMIepaTypbl OOITOB IEpel MX YCTAHOBKOH B CKBaKHHY HPOTHUB HIDKHHX
IpeJesioB TeMIEepaTyphl, PEKOMEHI0OBAaHHBIX B 1. 13 HACTOSIIETO MPUIIOKEHHUS.

KOHTpOJ'IB Ka4yeCTBa NpPOMU3BOJACTBA pa60T

17. Hecymass cnocoOHOCTH OONTOB obecrednBaeTcs: MPOYHOCThIO OeToHa (yHIaMEHTa; MPOYHOCTHIO
SMOKCUAHOTO Kiesd (cM. I. 1 HacTOSIIero NPHIIOKEHWs); MOOIEPALHOHHBIM KOHTPOJEM TEXHOJIOTHYECKUX
IPOIIECCOB YCTAHOBKHU OOJITOB.

18. Jlnmsg KoHTpoms KadecTBa Kiesi W3 KaXJIOW MapTHH MOCTYNAOUIMX Ha CTPOWKY KOMIIOHEHTOB
MIPUTOTABIMBAIOTCS M UCIBITHIBAIOTCS 00pa3iisl Kies Ha cxkaTtue ([OCT 4651).

19. UsroroBnenne oOpa3LoB I UCIIBITAHUS KIIesl Ha CKAaTHE CIeAyeT IPOM3BOIUTE B CTAJBHBIX (hOpMax Ha
CTEKJISIHHOM I10JIZIOHE.

Hanonnenne GopM SMOKCHIIHBIM KJIEEM OCYIIECTBIISIETCSI CAMOTEKOM 0€3 yIIIOTHEHHSI.

BrigepkuBanme o6pa3noB ocymectBisiercs npu temmeparype +20°C. Ilocrme m3Bieuenns oOpas3moB U3
(opMBI BEpXHSIs I'PaHb UX HUTH(YyeTCs.

OOpa3upl 3MOKCHIHOTO KJes Ha C)KaTHe MWCIBITHIBAIOT 4Yepe3 TPOe CYTOK C MOMEHTa HW3TOTOBIICHUS.
OmHOBpEMEHHO HUCTIBITEIBAIOT HE MEHEe 5 00pasIoB.

20. Jlns WCHBITaHUS CleAyeT NIPUMEHSTh THAPABIMYEeCKHH mpecc Mamoi momHuoctu (mo 50 kH),
MO3BOJISIOIINI ONPEeNATh MPOYHOCTH KIIesl ¢ MOTPEIIHOCTHIO 10 1%.

21. JlommycTUMBIM K TTPOM3BOICTBY paloT Clie/lyeT CUMTaTh KJIEH, MOKa3aBIIMi PH UCIBITAHNHA 00pa3loB Ha
CKaThe MPOYHOCTh, COOTBETCTBYIOIIYIO I1. 1 TAHHOTO IPHIIOKECHUSL.

22. IloonepaiiOHHOMY KOHTPOJIIO MOAJIEXKAT: JHAMETP, BEPTHKAIBHOCTb U TITyOHHA CKBaYKHHBI; TEXHOJIOT U
NPUTOTOBJICHUS] KJIesl; OYMCTKAa CKBRXWH M 00pa0OTKa MOBEPXHOCTH Oonra; HarpeB OOJTOB B YCIIOBHSX
YCTaHOBKH TpH ITOHWKEHHOM TeMIepaType cpelbl; paBHOMEPHOCTh paclpeieieHHs Kilesl B CKBaKHHE BOKpPYT
Goura.



23. Jlns KOHTPOJIS KauecTBa MPOM3BOJCTBA pabOT Ha OOBEKTE YCTaHABIMBAIOT KOHTPOJILHOE KOJNYECTBO
6osiToB M3 pacyera 3 6onra quamerpom 20 MM Ha 500 yCTaHOBJIEHHBIX B KOHCTPYKIMHU (HO HE MEHEE TpeX IpH
gucite 6oaToB oT 50 10 500).

BonThI HCHBITHIBAIOTCS IO UCTEYEHUH BPEMEHH, YKa3aHHOTO B I1. 14 HACTOAIIEr0 MPHIIOKEHHS, IPU ITOMOIIH
THIPABINYECKOr0 TOMKpaTa, Mepelarollero OCeByI0 CTaTUYECKyI0 Harpy3Ky Ha 6ont. PaccrostHue ot ocu Gonta
JI0 YIIOpa JIOMKpaTa MOXXET OBITh BEIOPAHO NMPOU3BOJIBHO.

Jus wucnplTaHWid MOTYT OBITH TpUMEHeHB aoMmKkpathl Tuma JIC-15-125 wnm aHajlormyHble UM TIO
KOHCTPYKIIHH.

24. CpenHsis BeTMYUHA CIEIUICHUS Ha KOHTAKTe KJIeH — MeTalll npu riryOuHe 3axenku 6onta 10 d, momkHa
6b61Th HEe MeHee 6 MITa.

TexHuka 0€3011aCHOCTH

25. CocTaBIsomue 3MOKCHIHOTO Kiles (32 UCKITIOUEHHEM IIecKa) SBISIOTCS TOKCUYHBIMU BEIECTBaMH U IIpU
pabore ¢ HUMH HEOOXOMMO COOJTI0AATh ClIeNUaIbHBIE MEPHI 110 TEXHUKE OE3011acHOCTH.

26. K paboram, CBSI3aHHBIM C KJIESIMH, TOJDKHEI JIOIMYCKaThCcs pabodne, MpOIIeAne MEAUIINHCKIH OCMOTp U
HWHCTPYKTaX 110 TEXHHKE 0E30MaCHOCTH W NPOU3BOJICTBEHHON caHWTapuu. PafoTaromiue ¢ KiIesMH OJDKHBI
MEPUOANYCCKU TPOXOAUTh MEANITMHCKUE OCMOTPHEI.

27. Pabounm, 3aHATHIM ITPUTOTOBJICHUEM KJIEEB M PadOTaMU 110 YCTAaHOBKE ()yHIaMEHTHBIX OOJITOB Ha KIIEIO,
HE0OXOAMMO BBIIaBaTh 3AIIUTHYIO OJEKIY: KOMOMHE30H, PE3HHOBHIN (PapTyK, pe3WHOBHIC MEPUYATKH, KOCHIHKH
Y 3aIIUTHBIE OYKH.

Bce onepanny 1o NpUroTOBIEHUIO DIIOKCHIHOTO Kilesl CIEAyeT NMPOU3BOJUTH B XOPOLIO MPOBETPUBAEMOM
ITOMEILECHHH.

28. Paboume, 3aHATBIE MPOWM3BOIACTBOM pPadOT C SIOKCHIHBIM KII€EM, IOJDKHBI HMETh BO3MOXKHOCTH
MOJIb30BaHUS TOpsiued U XOJIOAHOM BOJIOH.

29. Kamiu cMonsl Win OTBEPAUTCIIA, MONABUIME HA KOXKY, HOJIKHBI 6I)ITb HEMCJICHHO CMBIThI MapJICBbIM
TaMIIOHOM, CMOYEHHBIM aIleTOHOM, IIOCJI€ Yero MOPaKEHHOE MECTO TIIATEJIbHO IPOMBITH TEIUIOW MBUIBHOM
BOJOM.

30. ITpuem nmumym Ha pabodyeM MecTe 3aIperaeTcs.

31. Bypenne ckBaxxuH 0e3 IPOMBIBKH CJIEYET BECTH C IPUMEHEHHUEM PECIIMPATOPOB.

HpI/IMep pacyera BECOBOM J03bI SIIOKCUIHOI'O KJICA

VYcnoBus: Tpedyercs yecranoButh 20 GyHIaMEHTHBIX 001TOB quamMeTpoM 20 MM ¢ OTHOCHTENBHOW TITyOWHON
3agenku 10 d.
Heo0OxoanMoe KoaM4ecTBO Kilesi B rpaMMax orpezessiercst mo popmyiie

P=7nH/4(d’-d%) Ny,
rne H — NIyOWHA CKBaKWHBI, CM; dc — JHaMeTp CKBaXXMHBI, CM; d — quaMerp 0oira, cw; N —
KOJIM4ECTBO OOJTOB, IIT; ¥ — INIOTHOCTS Kiled (2 F/CM3)2
P =3,1420/4 (3*-2%)202=3149 .

OmnpezenseM KOINYECTBO COCTABIISIOMIUX SMOKCHHOTO KIIes:
a) COCTaB KJIesl:

1671 B L R 100 BecOBBIX 103
JABD ..o 20 BECOBBIX 7103
TIOITA ..o 15 BecoBBIX 1103
I (170) USRI 200 BecoBBIX 7103

Hroro 335 BecoBbIX 103
6) Bec 0IHOM BECOBOM JI03bI:

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

B) BEC COCTAaBIISIONINX

D-16 + 1D .. .. 120-94=1128r
II911A ... .1594=141r
..200-9,4=1880r

II. BonThl, ycTaHAaBIMBaEMbIE€ HA CUJIOKCAHOBOM KJlee

IIpuroTtoBienue kies



1. JInst mpuUrOTOBIIEHHS KiIesl CIeyeT MPUMEHATh KOMIIOHEHTBI, COOTBETCTBYyoIHe TpedoBanism ['OCTor
(tabm. 2).

Tab6muma 2

Ne .. HanmenoBanne marepuanos o 'OCTy I'OCT

1 Crexiio HaTPHEBOE KUAKOE 13078

2 |Tlecok asist CTPOUTENBHBIX paboT 8736

3 Harpuii kpeMHe()TOPUCTBIH TEXHUYECKUI —

4 |[loMeHHBIH TpaHyJIUPOBAHHBIM IIIAK C MOIYJEM —

OCHOBHOCTH BBILIE €TUHULIBI*
5 Kanuit enxnii TeXHUUECKUI 9285
6 |lynpa amroMuHuEBast 5494

* MOFyT HCIIOJIB30BAThBCA TPAHYJIMPOBAHHBIC IIJIAKM METAJUIYPru4eCKuXx 3aBOJOB IOTra praI/IHBI

(uenponeTpoBcKoro, 3amopokKcKoro, JIHEPOA3EPIKUHCKOTO).

2. Kie#t mpuroraBnuBaeTcs IyTeM NEepeMEIIMBaHMS CyXOH MOJIOTOH CMECH, KBapLEBOI'O €CTECTBEHHOTO
TecKa | XHUIIKOTO CTeKiIa B pacTBopomenranke Tuna Ch-43 (nmbo BpydHYyI0).

3. Cyxas MosoTass CMECh COAEPKHUT JOMEHHbIH TpaHYJIMPOBAaHHBIA IUIAK, KBapLEBBIH IECOK,
KpeMHe(TOPHUCTHII HATPHI, ATFOMUHHEBYIO MIYAPY.

4. JIoMeHHBI TpaHyIMPOBaHHBIN IIUIAK U KBAPLEBHIA ITECOK Mepe]] TOMOJIOM BBICYIIMBAIOTCS JI0 BIAXHOCTH
0,5%.

5. Ilomon cyxoii cmecu HpOU3BOIAT B IIAPOBOM MEJBHULE IEPUOJUYECKOrO IECHCTBUS 110 YAEIbHOU
nosepxuoctH 5000 — 7000 cM*/r witu 10 ocTaTka Ha cute 5200 otB/cM” — 1%.

6. Y IenpHYyI0 TIOBEPXHOCTH CeqyeT onpenensits Ha npudope [ICX-2.

7. Cyxas MOJIOTasi CMECh B IEPUOJ XPAHEHHs W NPH TPAHCIOPTHUPOBKE NOJDKHA HAXOAWTHCA B 3aKPBITOH
Tape, NPeOXPaHSIONIEeH ee OT YBIaXKHEHHS U 3aTrPsI3HEHHUS.

8. J1s MpUTOTOBIEHHS KJles CIeyeT NPUMEHSTh JKHJIKOE CTEKIIo ¢ MoaysieM 1,8 - 2, it 4ero B JKMAKOE
OTEKJIO TOBApHOW IMOCTaBKHU ¢ MoxyJieM 2,8 - 3 BBOIAT €KW Kanuii (B TBeproM Buae) B kommdectse 70 T Ha 1
KT JKHJIKOTO CTEKJIa ¥ TIIATEIbHO NEPEMEIINBAIOT €T0 10 IIOJIHOTO PACTBOPEHHUSL.

9. CocTaB MOJIOTOM CMECH U KJIesi IPUBECH B Ta0I. 3.

Tabmuma 3

CocTaB CHJIOKCAaHOBOT'O KiIest

CocTtaB MOJIOTOM Cyxol cMecH, |  Auro- Cocras kies, % 1o Macce
% 1o Macce MHHHEBAas
MOMEHHBIH| KBapile- KpeMm- mynpa | MOJOTas | JKHAKOE | KBapiie-
nuiaK  [BBIN mecok| Hedropu-| cBepx cyxas CTEKJIO |BBbIH ecTe-
cteiii Ha- | 100% ot | cmech CTBEHHBIN
Tpui | MOJNOTOM IIECOK
cMecH
35 40 25 0,01 50 30 20

IIpumeuanne. KoresnoHHas MPOYHOCTH KJIesl HA CKAaTHE TIOCie 28-CyTOYHOTO XpaHeHHs 00pa3oB 2x2x2 cM
Ha Bo3xyxe npu temnepatype 18-20°C nomwkHa 6pTh He MeHee 40 MITa.

10. IlpurortoBieHHue Kiesi HEOOXOAMMO TMPOU3BOIANTH CICAYIONMM O0pa3oM: B PacTBOPOMEIIATIKY
3aJIMBAIOTCA JKUAKOE CTEKIIO, modaBisiercsa 50% cyxoil MONOTON CMecH, Macca IepeMElInBaeTCs B TCYCHUE 2
MUH. 3aTeM BBOJAWTCS OCTaJbHOE KOJIMYECTBO MOJIOTOM CMECH W KBapIEBHIA €CTECTBEHHBIN ITECOK, CMECh
repeMeInrBaeTcs B Teuenne 7 MuH. O0IIee BpeMsi IPUTOTOBJICHHSI KJIes B pacTBopoMeraike 10 10 MuH.

11. TexHoMOTHYECKAS KU3HECTIOCOOHOCTh MPUTOTOBJICHHOTO KJiesi cocTaBisier 1,5-2 4.

12. PekomMeHIyeMasi BeTMUMHA 3aMeca KJIesl U KOJIHYECTBO YCTaHABIMBAECMBIX OOITOB B 3aBUCUMOCTH OT HX
IraMeTpa MPUBEICHEI B Ta0M. 4.

Tabmuma 4

Huamerp ©Oouros,| 12|20 |24 |30 (36|42 |48 |56 (64| 76|90 (100
MM
Bemnunna 3amecal|4,2 4,414,247 5 [6,3]15,5|4,5(4,2| 4 12,7]13,3
KITest, KT
KomuuectBo 40 (27 (191412110 7 5|3 |2 |1]|1
yCTaHaBIMBaEMbIX
00JITOB, IIT.




[Ipumeuanne. Tabnuua cocraBiieHa M3 pacueTa TEXHOJOTMYECKOW >KM3HecnmocoOHocTH Kiess — 90 MuH u
riryOuHBI 3aae1Ku 6ontoB — 10 d.

13. TloaroroBka MOBEPXHOCTH CKBRXWHBI M (YHIAMEHTHBIX OOJTOB K HPOM3BOJACTBY pabOT JOJDKHA
BBINOJIHATHCS aHAJIOTMYHO MPOU3BOICTBY padoT st OONTOB, YCTaHABIMBAEMbBIX Ha STIOKCHIHOM KJIEe.

[Ipumep pacuera BecoBOM 03Bl CUIIOKCAHOBOT'O KJEst

Ycnosus: Tpedyercs ycraHoButh 20 GyHIaMEHTHBIX 001TOB qruaMeTpoM 20 MM ¢ OTHOCHTENBHON ITyOWHON
3agenku 10 d.

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

Kuaroe CTEKIT0, 30 Y0 covvveiiieiiee e,
EctecTBeHHBIN KBapIIeBbIH Necok, 25 %
Cyxas cmech (45 %) comepKur:

LITAK, 13 90 oo 460 T
ITecox KBapIEBBIH, 9 %0 ..ccvevvereieniieniiiieeieeieeieieeeens 565
Kpemuedropuctsiit HAaTpHid, 13 %0 .ocvevveveeeeeiiieieene 460 r
AmomunueBas myapa, 0,01 % ...coocevviiiiiniiiieee. I5r

IIpunoxenue 5
CocTaB IEMEHTHO-IIECYAaHOW CMECH
YcraHoBKka 00NTOB crIOcOOOM BHOPO3aYeKaHKU

1. JIas mpUTOTOBIICHHS I[EMEHTHO-TIECYAHON CMECH CIIEAYyeT HMPUMCHSTH MaTEpHaibl, COOTBETCTBYIOIIUC
tpedoBarusM ['OCToB (Tabm. 1).

Tabmauma 1

CocTraB 1IeMEHTHO-TIECYaHO! CMecH

Tewmrre- CocTtaB cMecH, BECOBBIC YaCTH Texunoino-
patypa ruveckas
HapyX- |MOpTIaHI-| TECOK BOJIA KaJIUA | amoMu- | KU3He-
HOTO LIEMEHT | MEJKHH | TEeXHH- yriae- | Humii cep- | cmoco6-
BO3JyXa M400 |mmscrpon-| weckast | KHCIBIH |HOKHCIHBIH| HOCTD
npu yc- | (TOCT - | temprpix | (I'OCT | (motam) | ('OCT | cmecH,
taHoBKe [ 10178) pabot 2874) TocCTt 8758) MUH
60JITOB, (rocrt 10690)
°C 8736)

Or +5 mo| 100 100 10 — — 120

+30

Or+5nmo- 100 100 10 5 1 30

5

Or -5 no-| 100 100 10 10 1,5 30

10

Ot -10 mo| 100 100 10 15 2 30

-20

2. BOJIHI)Ie PACTBOPLI YTVICKUCIIOTO Kajlkud U CEPHOKHCIIOIrO aJIIOMHUHUA HAAJICKUT TOTOBUTH pa3A€/IbHO Ha
Bojie, mogorpetoii mo Temreparypsl 40-50°C. Oba BOAHBIX pacTBOpPa MOXKHO COCAHHUTH BMECTE TOJBKO MOCIE
MTOJTHOTO PACTBOPEHHS COOTBETCTBYIOIINX KOMIIOHCHTOB.

3. 'oTOBUTH BOAHBIE PACTBOPHI HY’KHO HE MEHEE 4eM 3a CyTKH A0 ymorpebnenus. [lepen ncnomap3oBaHnemM
HX HaJ0 TIHATECJIbHO NE€pEeMEIIATh.

4. TexHOJNOTHS MPUTOTOBJICHHUS [IEMCHTHO-IIECYaHOU cMecH 0e3 J0OaBOK pacTBOPOB YIVIEKHCIOTO KalHs U
CEPHOKICIIOTO AFOMUHHS COCTOWUT B CIEAYIOUIEM: W3 OTACIBHBIX E€MKOCTEH JTO3MPOBAHHBIN HEMEHT M IECOK
3achINaloT B cMmecutenb Tuna JIb-2 um mepememmuBaioT B Heil B TedeHue 2-3 MuH. Ilocime 3Toro mo6aBistoT
HEoOX0AMMOE KOJIMUECTBO BOJBI ISl 3aTBOpeHHsA. Bpems mepemelmMBaHHs 10 TOJYYEHUs OIHOPOJHOM
BIIQXKHOW cMecH cocTaBisieT 3-5 MuH. [Tocie 3Toro cMeck roToBa K YIoTpeOIeHUIO.

5. TexHOJOTHA TMPUTOTOBICHHUS CMECH C IBYXKOMIIOHEHTHON 100aBKON pacTBOPOB YTIEKUCIOTO Kalus U
CEpHOKHCIIOTO aIOMUHHS 3aKJII0YaeTcss B cieayiomeM. OTBEmeHHbIE KOMIIOHEHTBI CMECH 3achIAloTCS B
cMmecutenb tumna JIb-2 u nepememuBaroTcst B TedeHue 2-3 muH. [locie 3TOro B cMech N00aBISETCS BOIHBIN
pacTBOp YIJEKUCIOrO Kallusl U CEPHOKUCIIONO aJIOMUHUS U MEpEMEIIMBAHKUE MIPOJOJIKACTCS B TEUEHUE 5 MUH.
CMecHuTenb OCTaHABIMBACTCS W TEpEMOTaHHAs CMeCh BEIIEp)KHBaeTCs B Hel B TedeHume 6-10 mumH. 3artem
TIPOU3BOJIUTCS TTIOBTOPHOE MEPEMEIIMBaHNE CMECH (TaK Ha3biBaeMoe "oMoliokeHue") B TeueHue 3 muH. [locie
9TOT0 CMECh TOTOBA K YIOTPEOJICHUIO.



6. beroHHBIE cMecH ¢ JBYXKOMIIOHEHTHOH NOOABKOI1 clielyeT roTOBUTh Ha pabodyeM MecTe ¢ 00s3aTelIbHbIM
HCIIOJIb30BaHUEM CyXOi cMecu. Ee cMemmBaroT ¢ BOJHBIMU pacTBOpaMHM Cojed Ha OeryHax, 3alllMIIEHHbBIX OT
BO3/ICHCTBUS BETPA, 0K/ 1 CHETa.

7. IloaroroBka MOBEPXHOCTH CKBAXXHHBI K MPOU3BOJICTBY PAa0OT BBIMONHACTCS aHAJOIWYHO IPOU3BOICTBY
pabor i1t 6ONITOB, YCTaHABIMBAEMbBIX HA CHHTETHYECKHUX KIIESX.

8. IloxroToBka MOBEPXHOCTH 3a/€NbIBAEMON 4YacTH 0OJTa COCTOMT B IPEIBAPUTEILHON MEXaHM4YEeCKOH
OYHCTKE, MPOM3BOANMOM C IENbI0 YNAJICHHS TBUIH, Pa3IMYHOTO pPOJA 3arpsA3HEHMH, p>KaBUMHBI, CHATHS
KOHCEPBUPYIOIINX IMOKPHITUH B BHJIE CMa3KH, OymMaru  T.JI.

OuucTka NMPOU3BOJMUTCS IIETKAMH, CKpeOKaMu, HakAayHoW Oymaroi, o0XKHMIOM M T.NI. C IOCIEAYIOIIEH
TIPOMBIBKOH ITOBEPXHOCTH 00JITa alleTOHOM HJIM CIIHPTOM.

9. BubOpo3auekaHKka aHKEPHBIX OOJITOB OCYIIECTBISIETCS YIUIOTHHUTEIBHBIM YCTpOWcTBOM (cM. puc. 1) ¢
MIOMOIIBIO KECTKOMPUCOETNHEHHOTO K HEMY BUOpaTOpa HalpaBJICHHOTO e CTBUSL.

Hcnonb3yercst Bubparop obiero HazHauenus tuna VB-21A ¢ nanpspbkenuem Toka 36 B, npucoenHeHHbBIN K
MasITHUKOBOM OItope 0T BUOpaTopa HalpaBiIeHHOTo nelicTus Tuna VB-74.

Jomyckaercst mpu CTpPOrOM COONIONEHWHM MPaBHI JIEKTPOOE30MaCHOCTH HCIIOIb30BAaHWE BHOpaTopa
HarpasyieHHOTo jaeiictBus VB-74 ¢ HampspkenuneM Toka 220/380 B. Ilpu 3akperuiennn 601TOB quameTpom 48-
100 MM MOXKeT OBITH HCITONB30BaH BuOpaTop Tuna MB-38A (220/380 B).

Bos0yxnatomiast cuna BuOpaTopa () BEIOMpaeTcst TaKUM 00pa3oM, 4TOObI 00ECHEeYHUTh yJeIbHOE JIaBlICHNUE
TOpIIa YIUNIOTHUTEIHFHOTO YCTPOicTBa Ha cMech ¢ He Hipke 8,5 MIla mo dhopmymne

g=0/A4>8,5M,

rnie 0 — Bo3Oyxkpmaromas cwia BHOparopa; 4 — cyMMapHas IDIOMIAAs BBICTYIIOB Ha TOpIE
YIUIOTHUTEIBHOTO yCTPOICTBA.

10. YcraHoBKy 00JiTOB crocoOOM BHOpO3aueKaHKH MPH TEMIepaType OKpyxkaroieit cpenbl Hmxke -20°C
TIPOM3BOANTH HE PEKOMEHYETCSI.

11. YcraHoBka OONTOB B CKBOXHHY IPOU3BOIMTCS HEMOCPEICTBEHHO MOCIE MPUTOTOBJICHHS LIEMEHTHO-
IIeCYaHOH CMECH M IIOJrOTOBKH ITOBEPXHOCTEH CKBaXXMHBI U OOITA.

12. 3akperuieHne 0ONTOB BHOpPO3ayeKaHKOW COCTOMT W3 CIEAYIOIIUX OIEpaluii: yCTaHOBKa OOJITOB B
CKB@)XHUHY; INpeIBapHUTENIbHas 3achllIka HEOOJNBIION MOPIHMU CMECH B 3a30p MEXAY TelIoM 00jiTa M CTEHKOH
CKBa)XWMHBI, HaJIeBaHWE Ha OONT BHOPOYIUIOTHUTEINS C BHOPATOPOM; BKIFOUCHHE BHOpATOpPA; 3aCHIIKa CMECH B
J103aTOp YIUIOTHHUTEI, IEPUOINIECKOe TOBOPaUYNBaHIE BUOPOYIUTIOTHUTENS B IIpoLiecce ero padbots! Ha 20-30°.

[To mMepe pacxosia cMecH B J103aTOPHOI €MKOCTH HMPOU3BOIUTCS 3aChINKa HOPLUUH, M MPOLIECC NOBTOPSETCS
JI0 BBIX0/1a BUOPOYIJIOTHUTENS U3 CKBa)KUHEL.

Kputeprem Ka4eCTBEHHOTO YIUIOTHEHHUSI CMECH CITY>KHT CaMOIPOU3BOJIBHBIA MOABEM BUOPOYIUIOTHHTENS U3
CKBaXHHBI Ha IMOBEPXHOCTb. I[lomxbeM ycTpoicTBa M3 CKBaKHUHBI BPYYHYIO WJIH C IHOMOLIBIO Pa3IHYHBIX
rPy30MOABEMHBIX YCTPONCTB HE TOMYCKACTCs BO 30e)KaHUE HEKAYECTBEHHOI'O YIUIOTHEHHUS! CMECH.

13. TIpu 3akpersieHuH OOJTOB M WX BBIIEPXKHBAaHMU NPU TeMIepaType OKpyxaromeid cpenst 5...30°C
nepenady Harpy3kd Ha OONTHI pa3peliaeTcsi NMPOM3BONUTH 4Yepe3 TPOe CYTOK, a IPH HX 3aKPEIUICHHH WU
BBIJICPKUBAHUU TIPU TeMIIEpaType OKpysKaroliei cpesl B npeaenax S ...-20°C —uepes 10 cyToxk.




PucyHnok npui. 5. YIIIOTHUTENBHOE YCTPOUCTBO
1 — Bubparop; 2 — yUIMHUTETH; 3 — BOPOHKA; 4 — YIUIOTHUTEIh; L — BHITIOIHAETCS [0 MAKCUMAIEHON
BBICOTE 00JITa HA OOBEKTE

Tabnuma 2

Pa3Mepr CKBaXXHWH IJI1 6OJ'ITOB, 3aKPCIISICMBIX CII0co00M BI/I6pO3a‘I€KaHKI/I

D,vv | d;, Mm L, vm Jlnst kakux 00JITOB
00opynoBaHue KOJIOHHBI MIPUMEHSCTCS
25 13 150 — M10, M12
30 17 180 — MIl16
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 MS56
85 66 660 1300 M64
102 73 740 1460 M72x6
108 84 820 1620 M80x6
115 104 1020 2020 M90x6, M100x6

IIpumep pacuera BECOBOM O3Bl CMECH

VYcnosue: Tpebyercs ycraHoBUTh 20 (yHIAMEHTHBIX 001TOB AuameTpoMm 20 MM B CKBaXXUHBI TuaMeTpoM 40
MM Ha r1y6ousy 200 M.
TpebOyemoe KOIMYECTBO CMECH C FpaMMax OIpeessieTcs Mo hopmylie

P=25(d’-d)NH

rae d. — nuameTp CKBaxkuHbI, cM; d — quamerp 6onTa, cM; [N — KonudecTBo 60nToB, mT; H — rioy6una
CKBAXMHBI, CM; 2,5 — K03 (PUIIMEHT, yIUTHIBAIOLIUIA [IOMA/b I0IIEPEYHOTO CEYEHUsS GOJITA, INIOTHOCTH CMECH
U ee rnorepu B pabore:

P=2,5(4*-2%20-20 = 12000 r.
Onpez[eneHI/Ie BECOBBIX 103 COCTABJIAOIINX CMECH:

[P MOJIOKUTEIBHON TeMneparype:

TTOPTHaHALEMEHT .......covvvenrierineieniieneenne 100 BecoBsIX 103
TTECOK vttt 100 BecoBbIX 103
BOma oo, 10 BECOBBIX 103

Hroro 210 BeCOBBIX 103
MIpY OTPULIATEIBHON TeMIepaType:

TIOPTAQHALIEMEHT ...coonvveeneieeiieeieeeieeenee. 100 BecoBBIX 103
TICCOK v 100 BecoBBIX 103
BOMa .o, 10 BecoBBIX 7103
TIOTALT ... 10 BecoBbIX 7103
CepHOKHUCITBIA ATFOMUHUH ........peeeeeneneee. 1 BECOBBIX 1103

Htoro 221 Becosast 103a
Macca ogHOU BECOBOM 103bI:
q = P/210 = 12000/210 = 57,2 1;
q = P/221 =12000/221 = 54 r.

Macca cocTaBIISIFOLINX

LIEMEHT ..eoeeeeeeenrrnrreeeeeeeeeinnnns 100-57,2 =5720r
J1(S1670) QU 100-57,2 =5720r
110 )1 S USSRR U 10-57,2 =572
Hroro ........ ~12000
LIEMEHT ..ooeeeeeeenrnrreeeeeeeeeennnns 100-54,4 = 5440
TTECOK wvveeeveeeereeeeueeeereeeineeanns 100-54,4 = 5440 r
BOMA wvvvveeeeeeeenrrrneeeeeeeeeennnens 10-54,4 =544 r

R (0] %21 11 SRR 10-54,4 =544 r



CEPHOKHCIIBIN aIIOMUHHN ... 1-54.4 =544 T
Uroro ......... ~12000 r

[Tpunoxenne 6
CocraB IEMEHTHO-IECYAHOTO PAacTBOpPa
YcraHoBka 00JITOB cIOCOOOM BHOPOIIOTPY>KEHHUS

1. Jlng 3amojiHEHUsI CKBaXUH [JOJDKEH HPUMEHSTHbCS LEMEHTHO-IIECYaHblil pacTBOp cocraBa 1:1 ¢
BoJIoLIeMeHTHBIM oTHoIeHueM (B/L1) 0,4 anst rimuHo3emHoro niemenra u 0,3 — Juist mopTIaHlieMeHTa.

2. Iecok momkeH OBITh cpenHel kpymHOcTH u coorBeTcTBOBaTh ['OCT 8736 "Ilecok Iuisi CTPOUTENBHBIX
pabot".

3. Jlng mpUroTOBIIEHHS IIEMEHTHO-TIECYaHOW CMECH CIeIyeT MPUMEHSATh MOPTIaHAIEMEHT MapKyu HE HIDKE
M400, ynosierBopstoruii TpedoBanusiMm ['OCT 10178, wiu rIMHO3EMHBIN IIeMEHT Mapku He Hmwke M400 mo
I'OCT 11052.

4. TexHOMOTHUS YCTAHOBKHU OOJITOB CIIEIYIOMIAs:

MIPOCBEPIIMBAIOTCS CKBAKUHBI B OETOHE;

CKBRXMHBI OYMINAIOTCS OT IBUIM CKaThIM BO3AYXOM, B JIETHEE BpeMs YBIAKHSIOTCS U 3allOJIHAIOTCS
LIEMEHTHO-TIECYaHBIM pPacTBOPOM Ha IyOmHy 2/3 ckBakMHBL. OCTAaTKW BJard M3 CKBAXWHBI Nepel 3aJMBKON
pacTBOpa yIaISIOTCS;

MOCTI€ 3allOHEHHS CKBAXHHBI I[EMEHTHO-TIECUaHBIM pacTBOPOM OONT MOTPYXaeTcsi B CKBAXKHUHY [0
MPOEKTHOT'O TON0XKEHUS;

MIOCJIE YCTaHOBKM Ooita HE0OXOIMMO 3a(MKCHPOBATH €ro B INPOEKTHOM IOJOXKEHHH 10 CXBAaThIBAaHHS
pacTBOpa IMyTeM IOCTAHOBKH B BEPXHEH YaCTH CKBAKUHBI (PMKCATOPOB U3 MPOBOJIOYHBIX KOJEI, KIIMHBEB H JIP.
BepxHI010 9acTh 3aNI0THEHHON CKBA)KWHBI 3aCHIITAIOT MOKPBIMH ONIJIKAMHU H YBIAXKHSIOT B Te€UCHHE 2-3 THEH.

BonThl MOXXHO BBOJIUTH B 3KCIUIyaTALMIO Yepe3 7 THEH MOCie YCTaHOBKU.

IIpn Temmeparype HapyxHOro BO3myxa He HIbke 3°C OONTHI YCTaHABIMBAIOTCA B pacTBOpP Ha
MOpTJIaHIIIEMEHTE, a PU TeMmIepaType HapykHoro Boszayxa oT 3°C no munyc 5°C — Ha THUICOTIMHO3EMHOM
LIEMEHTE.

IIpu Temmepatype okpykaromeii cpensl 7o MuHyc 15°C GONTHI YCTaHABIMBAIOT B CKBAKWHAX HA [IEMEHTHO-
MIeCYaHOM PACTBOPE Ha MOPTIAHIEMEHTE C IPOTHBOMOPO3HBIMH J00aBKaMH (HUTPUT HATPHS).

BonTel 1 pacTBOp NMpH yCTaHOBKE JOJKHBI UMETh MOJIOKHUTENBHYIO TEMIIEPATypYy.

[punoxenue 7
TexXHOJIOTUsI BBIBEPKH 000pyJOBaHUS
BriBepka 000pyJ0BaHUS ¢ IOMOIIBIO BEIBEPOYHBIX BUHTOB

1. IIpu BBIBEepKe 00OpYINOBaHMS ONOpPHBIE IUIACTHHBI YCTAaHABIMBAIOTCA HAa (DyHIAMEHT B COOTBETCTBHH C
pacriojio)keHHeM BHHTOB B OIOPHOM dYacTH 00opynoBaHMsA. Mecra pacHONIOKEHHS! OIOPHBIX IUIACTHH Ha
(yHIaMeHTaX BEIPAaBHUBAIOT M0 TOPH30HTAH ¢ OTKIIOHEHHeM He Oonee 10 MM Ha | M.

2. Iepen ycranoBkoi o0opymoBaHusl Ha (DyHIAMEHTE Pa3MENIAI0T BCIIOMOIATENIbHBIE OMOPBI, HA KOTOPbIE
OITyCKaIOT 000pyI0BaHHE.

3. Ilpn omyckanun oOopynoBaHus Ha (yHAAMEHT Oe3 BCIOMOIaTeNbHBIX ONOP PETYJIMPOBOYHBIE BHUHTEHI
JOJDKHBI BRICTYIIATh HMKE YCTAHOBOYHOHM NOBEPXHOCTH 00OPYIOBAaHHUS Ha OJUHAKOBYIO BEIIMYHUHY, HO HE OoJee
yeM Ha 20 MM.

4. TonoxxeHre 00OPYNOBAaHUS 1O BBICOTE M MOPU3OHTAIBHOCTH CIIEyeT PEryJIMpOBaTh MOOYEPEIHO BCEMHU
OT)KMMHBIMH BUHTaMHM, HE JOIyCKas B IPOLIECCE BHIBEPKH OTKIOHEHHUsS 00OpYJOBaHMS OT TOPH30HTANIN Oolee
yeMm Ha 10 MM Ha 1 M.

5. Tlocne 3aBepieHHsT BBIBEPKH OOOpYJIOBaHHs MOJOXKEHHS PETYJIMPOBOYHBIX BHHTOB HEOOXOIMMO
(bMKCHPOBATh CTOMIOPHBIMH T'aliKaMH.

6. Ilepen moanMBKOI Pe3bOOBYIO YAcTh PETYIMPOBOYHBIX BUHTOB, MCIOJIB3YEMBIX MHOTOKPATHO, CIIEIYeT
MIPEIOXPAHATh OT COIMPUKOCHOBEHHS ¢ OETOHOM MTOCPEICTBOM O0EPTHIBAHUS TNIOTHOM OyMaroi.

7. Tlepen OKOHYATENBFHOW 3aTSHKKOW (YHOAMEHTHBIX OONTOB PETYJIHMPOBOYHBIE BHHTHI JOJDKHBI OBITH
BBIBEPHYTHI Ha 2-3 o0OopoTa. [Ipyu MOBTOPHOM HMCIOJNB30BaHUK BHUHTHI BHIBOPAYMBAIOT NOJHOCTHIO. OcTaBIInecs
oTBepcTHs (BO M30ekKaHHE TIIOMAJaHUs Macjia) 3aJelbIBAlOT pPEe3bOOBBIMH TPOOKAMH WM ILIEMEHTHBIM
pacTBOPOM, IOBEPXHOCTh KOTOPOTO MOKPBIBAIOT MACIOCTOMKON KPaCKOM.

BriBepka 000py10BaHus ¢ TIOMOIIIBI0 HHBEHTAPHBIX JJOMKPATOB

8. I[J'lﬂ BBIBCPKU O60pyﬂOBaHl/Iﬂ C TIOMOLIbKO HWHBEHTAPHBLIX JOMKpPATOB MOTYT 6])IT]) HCIIOJIb30BaHbI
BUHTOBBIC, KJIMHOBBIE, THIPABIMYECKHE WM JIpyTMe NOMKpaThl, OOEcCIeuMBaroIie TpeOyeMyl0 TOYHOCTh
BEIBEPKH, 0€30IIACHOCTD U YAOOCTBO PETYIUPOBKH.

9. loMKpaThl, pa3MeIIeHHbIE Ha MOJTrOTOBICHHBIX (yHAAMEHTaX, NPeIBAPUTEIBHO PETYIUPYIOT 110 BBICOTE
C TOYHOCTBIO £2 MM. 3aTeM Ha IOMKPATHI OIYCKAIOT 000PY/I0BaHHE.



10. ITpu BbIBepKe 000pYJOBaHMSI OTKIIOHEHHE JIOMKpaTa OT BEPTUKAIIU HE JIOMYCKAEeTCsl.

11. Ilepen moanMBKOM MHBEHTapHBIE JOMKpAThl BBHITOPaKHBAIOT onanyOkoid. OmamyOKy M WHBEHTapHbIC
JOMKpaThl yJalsfoT d4epe3 2-3 cyTok mocie moumBKH. OCTaBIIMECs HHIIM 3alONHSAIOT COCTaBOM,
HCIIOJIb3yEMBIM JUIS TIOATHBKH.

BeiBepka 000py10BaHUs HAa YCTAHOBOYHBIX raiikax

12. lns BbIBepKM 00OpYZOBaHMS C MOMOIIBIO YCTAHOBOYHBIX T'aek (cM. puc. 15) GONTHI JAOMKHBI UMEThH
VATHHEHHYIO 10 6 d pe3p0y, 4To MpeaycMaTpUBAEeTCs IPU M3TOTOBICHUH OOJTOB IO TPEOOBAaHUIO MOHTAKHOM
OpTaHH3aLHH.

13. BriBepky 000py0BaHUS NPOU3BOIAT JIMOO HA YCTAHOBOYHBIX raikax ¢ MOMOIIBIO YIPYTHX 3JIEMEHTOB,
700 HETIOCPECTBEHHO Ha YCTAaHOBOYHBIX IalKax.

14. B kadecTBe yHpyrux ONOPHBIX 3JIEMEHTOB PEKOMEHIYIOTCS METAJUIMUECKHE TapelibuyaThie, PE3MHOBBIC
WY TIJIACTMACCOBBIE IIAHOBI.

15. ITocnenoBaTeIbHOCTD BEIBEPKH 000PYAOBAaHUS C IIOMOIIBIO TapeIbuaThIX A0 cremyromast:

OIIOpHBIE T'aliKH € TapeIbyaThIMU Iali0aMyl yCTaHABIMBAIOT TakK, YTOOBI BEpX TapeabyaToi maiiosr ObuI Ha 1-
2 MM BBIIIIE MPOSKTHOW OTMETKH YCTAHOBOYHOH IIOBEPXHOCTH 000y IOBAHHUS;

000pyIOBaHNE YCTAaHABIMBAIOT HA IIAHOBI;

MPOM3BOJIST BEIBEPKY 00OPYIOBaHUSI C IIOMOILBIO KPETIEKHBIX r'aekK.

AHanorn4HeIM 00pa3oM MPOM3BOASAT BHIBEPKY Ha YCTAHOBOYHBIX raiiKax C yNpyrHMH 3JIEMEHTaMH B BHUJE
PE3MHOBBIX HIIH TUIACTMACCOBBIX IIAK0.

16. BriBepky 00OpyIOBaHHS Ha YCTAaHOBOUHBIX Tralkax 0e3 yNpyrux 3J€MEHTOB CIIEAYEeT MPOU3BOAUTH
peryjMpoBaHMEM IOJIOXKEHUsI raek Ha Oojirax Ha BbIcoTe. [l0 OKOHYAaHMM BBIBEPKHM YCTaHOBOUHBIE TalKu
BBIFOPAXHBAIOT ONATYOKOH, KOTOPYIO YAAISIOT IIOCIE CXBaThIBaHUS OETOHHOW cMecH (depe3 2-3 cyT mocie
moiBKH). [lepen OKOHYaTeNbHOM 3aTsHKKOIM OONTOB yCTAaHOBOYHBIC TAHKH OIMycKaroT Ha 3-4 MM. OcTaBmnecs
HUIIY 3aloJHII0T COCTaBOM, HCIIOJIB3YEMBIM ANl TOIMBKUA. OTOT CHOCOO BBIBEPKM MPUMEHSCTCS HpPU
nuamerpe GyHAaMeHTHBIX 001TOB He Oojiee 36 MM.

BriBepka 000pyoBaHus Ha )KECTKUX OETOHHBIX TOIYIIKaX

17. JKecTkue omopsl U3rOTABIMBAIOT HETIOCPEACTBEHHO Ha (PYHIAMEHTaX C TOYHOCTHIO, COOTBETCTBYIOIIECH
JOITyCKaeMbIM OTKJIOHCHHSM IMOJIOXKEHHsI 00OpyIOBaHMS IO BBICOTE M TOpH30HTamd. Ha >kecTkux omopax
BBIBEPSAIOT 000PYIOBaHHE C MEXaHUYECKH OTPabOTaHHBIMH OIMOPHBIMH MOBEepXHOCTAMU. [locie omyckaHus Ha
OTIOpBI 000PYI0BAHHS €TO BBIBEPSIOT B IUTAHE U 3aKPETIISIOT.

18. JInst M3rOTOBIEHUS JKECTKUX OIOp CIeqyeT IMPUMEHATh OCTOH Kilacca He Hipke B15 ¢ 3amomHuTEeNnem B
BuJie eOHs wim rpaBust ppakmuu 5-12 M.

19. YenpHoe 1aBieHHe OT MACChl 000PYIOBAHMS HA OMOPY He T0IDKHO HpeBbimiath 5-10° I1a.

20. Ins M3roToBJICHHS OCTOHHBIX OIOP B CIEIHAIBHYIO ONATyOKy Ha IpEIBapUTENbHO OYMIIEHHYIO U
VBII&XXHEHHYIO TOBEPXHOCTh (YHIAMEHTa YKIAABIBAIOT TOPLHUI0 OCTOHHOH CMecH N0 YpOBHA, Ha 1-2 cMm
MIPEBBIMIAIONIETO TPEOYEMYI0 OTMETKY. 3aTeéM IIOBEPXHOCTH OIIOP BRIPAaBHUBAIOT, M3JIUIIKNA CMECH YIAJSIOT.

21. I[J'lﬂ MOBLIIIEHUS] TOYHOCTH OETOHHBIX OIIOp Ha HHUX YKJIaJbIBaAlOT MCTAINIMYECKUEC IUJIaCTUHBI C
MeXaHW4YeCKH 00pab0TaHHOM OIMOPHOH MTOBEPXHOCTHIO MIIH PETYJINPOBOYHBIE KIHMHBs. PaccTosHIE OT TUIACTHHBI
IO Kpasi 0ETOHHOH OMOPHI JOJDKHO OBITh HE MEHBIIIE IIIUPHHEI ITACTHHEI.

22. Jlns M3roToBICHUS OCTOHHBIX OIOpP C METAJUIMYECKHMH IUIACTUHAMHU OCTOHHYIO CMECh YKIIAJbIBAIOT B
OmajxyOKy JI0 YPOBHS, KOTOPBIA JOJDKEH OBITh HHMXKE MPOSKTHOW OTMETKH Ha 1/2 — 1/3 TONMIMHEI IIACTUHBL
3areM Ha HECXBAaTUBIIMINCS OCTOH KIaAyT IUIACTHHY W JIETKUMH yAapaM{ MOJIOTKa IOTPYKAaIOT €€ IO IMPOSKTHOM
OTMETKH.

IIpy npUMEHEHUU PETYIUPOBOYHBIX KIUHBEB IOTPEIIHOCTL MX YCTAHOBKU II0 BBICOTE HE JOJDKHA
MpeBpIaTh +2 MM. [ OpPH3OHTANFHOCTH IUIACTHH WM KIMHBEB TPOBEPSIOT C TIOMOIIBIO  YPOBHS,
yCTaHaBIMBAaEMOI0 Ha IIACTHHY IOCIEI0BAaTENFHO B ABYX B3aHMMHO MEPIIEHANKYIAPHBIX HAPABICHUX.

23. Jlns 06opynoBaHus, He TPeOYIONIEro BHICOKOW TOYHOCTH YCTaHOBKH, JIOITYCKAETCsl IPUMEHEHUE KECTKHX
orop 0e3 MEeTaJUIMYECKHX IIACTHH.

24. B mporecce BBIBEPKH JOITyCKAETCS TOYHAS PEryJIHPOBKA BBICOTHI OMOPHBIX 3JIEMEHTOB MOCPEICTBOM
JI00aBJIEHUS TOHKUX METAUTHIECKUX MOIKIIAI0K.

25. YcraHoBKy 000pyZoOBaHHUs MPOU3BOIAT Tocie Habopa OSTOHOM YKECTKHX OIOp NMPOYHOCTH HE MEHee
1-10* kITa.

BBIBepKa 060py,Z[OBaHI/I}I Ha MmaKke€Tax METANTMYCCKHUX ITOAKIaI0K

26. ITakeTsl METAUIMYECKUX IMOAKJIAAOK MPUMEHSIOT B KauyeCcTBE KaK HACTOSIIMX (TEKyIIMX), Tak U B
Ka4eCTBE BPEMEHHBIX (BBIBEPOUYHBIX) OIIOPHBIX AJIEMEHTOB.

27. TlakeTsl HaOMPAIOT W3 CTANBHBIX WM YYTYHHBIX MOIKJIANOK TONIIMHON 5 MM u Oomnee. JlocTmkeHne
MIPOEKTHOT'O YPOBHS yCTAaHOBKHM 000PYAOBAHMUS OCYILECTBIISIIOT B MPOLIECCE €TI0 MPEABAPUTEIBHOTO 3aKPETIICHUS
C TIOMOIIBIO PETYJTUPOBOYHBIX MOAKIAIOK TOMIHUHOMN 0,5-5 MM.



28 HO}IKHaZ[KI/I B ITIaKCTax, I/ICHOJ'II)SyeMI)IX B Ka4e€CTBC IOCTOSAHHBIX OHOpHI)IX 9JICMCHTOB, AOJIXKHBI 6I)ITb
IUIOCKUMH, 0€3 3ayCeHIEB, BBIMYKIOCTEH W BHamuH. B cocraB makera, KpOMe IUIOCKHX MOTYT BXOJUTH
KJIMHOBBIC M JIPYTHE PEryJUpyeMble MO BbICOTE MOAKIaAKH. KOMUUecTBO MOAKIANOK B MAaKeTe JOJDKHO OBITh
MUHHUMAIIBHBIM U HE JI0OJDKHO MPEBBIIATH 5 MIT., BKIIOYask U TOHKOJIUCTOBbIE. [loBepXHOCTh OeToHa (yHIaMeHTa
moa MakKkeTaMu IIOAKJIIAAOK JOJIKHA 6bIT]> TIIATCIBHO BbIBepeHa. Hocne OKOHHaTeIl]:HOﬁ 3aTsSXKKA 6OHTOB
MTOJIKJIA/IKH TIPUXBATHIBAIOT MEXKITy COOOM AIIEKTPOCBAPKOIA.

29. PexoMeHyeMBIe pa3MepHhI MOIKIANOK (B 3aBUCHMOCTH OT MacChl MAaIlliH) MPHUBEIEHBI B Ta01. 3 TaHHOTO
npuioxenusi. KomuuecTBO HECyHIMX IAaKeTOB IMOJKJIAJ0K OIpENeNsieTcss U3 yClIoBus M. 6.2, a BpEeMEHHBIX,
HCIIOJIb3yEMBIX JUIsl BRIBEPKH 000pymoBanus, — 1o 1. 6.11.

Tab6muma 3
Mertannmndeckne OAKIAAKH I yCTaHOBKH 000y TOBaHUS
Bec ob6opynoBanus, kH | Pasmep moaxmanok, MM Marepuan
Cs. 1000 250x120x80 Yyryn
Cs. 1000 250x120x60 Uyryn
250%120x40 Cranp
250x120x30 «
200x100x20 «
200x100x10 «
200x100x5 «
ot 300 go 7000 200x100x50 UyryH i craib
200x100x30 Cranb
200x100x20 «
150x100x10 «
150x100x5 «
Ot 100 mo 300 150x100x30 Uyryn nnm cranp
150x100x20 Cranb
120x80x10 «
120x80x5 «
Menee 100 120x80x20 «
120x80%10 «
120x80x5 «
[Ipunoxenue 8
WHCTpYMEHT TS 3aTSHKKH OOJITOB
Tab6muma 1
PydHOI HHCTPYMEHT U1 3aTSHKKH OOITOB
No HaumenoBanue u Mmapka Jwnamnazon 3aBon-
ILIL. HHCTPYMEHTA JIMaMETPOB H3rOTOBUTEIb
3aTATUBACMBIX
001TOB
1 |Kmrounm 3eBHBICE HaKWIHBIC, Ilepmckuit  3aBox
JIBYCTOPOHHHUE, OJTHOCTO- MOHT@XXHBIX W3-
pOHHHKE, KOMOMHUPOBAHHEIC: JIEIMA ¥ CPEJICTB
aBTOMATH3AIHU
mo 'OCT 2839 M16-M56
mo ['OCT 2841 M16-M56
o 'OCT 3108 M64-M140
no 'OCT 2906 M64-M140
mo 'OCT 16983 M16-M42
2 |Kmroun  konukoBbie  MoH-| MI10-M24 To xe
Ta)KHBIE (C OTKPBITBIM 3€BOM),
mapku KK
3 |Kirou-MynpTUIITHKATOD 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 |Kmroun 3eBHble ¢ camomnon-| MI14-M24 l'oppkoBckuit  3a-
KUMAFOTITIIMHACS ryokamu, BOJ  DIIEKTPOMOH-
mapku CI'J1-916/4 TQXHBIX  HHCTPY-
MEHTOB
5 |Kmrou TpemoTouyHsld konu-| M14-M30 To xe
KOBBIi C Ha0OpPOM CMEHHBIX
ronoBok, mapku CI'1-961/7
6 Kirou TPEIOTOYHBIH, c M42-M140 Horuuackuii omeIT-
LIAPHUPHO-3aKPEITICHHOM HbI 3aBOJI MOH-
PYKOATKOH misi  0OJTOB ¢ TaXHBIX  MPHCIIO-
YATUHEHHON pe3b00BO coOneHni
gactero KT-42, KT-80, KT-
100 u KT-140
7 |Kmioum crenmaneHBIE MOH-|  M22-M36 To xe
TaXHbIC JIUISI TaeK aHKCPHBIX
6onroB Tuma KT-22p, KT-
30p, KT-36p
MexaHN3UPOBaHHBIM HHCTPYMEHT JUIA 3aTSHKKH OOJITOB
Texauueckast DneKTporaiikoBePTHI [TaeBmoraiiko-
XapaKTEPUCTHKA BEPTHI
ND311|{M3311{M2311{1UD2311|{1U3311|{1U3311{M3311{UI131 1{ATT311|UTI1311
6 7 3 4A 8 S5A 2 1 2 3
Han0ompmmii 12 (12 | 16 | 16 | 27 | 27 | 48 | 12 | 14 | 18
naMeTp  3aTs-
ruBaeMoit
[pe360BI  OONTOB,
MM
HauOoubmii 63 | 63 | 125 | 125|700 | 700 {2100| 63 | 100 | 250
MOMEHT 3a-
msoxkn, H-m
[lorpeOasiemass | 120 | 120 | 180 [ 180 | 210 | 210 [ 120 | — | — | —
MOIITHOCTh
DIIEKTPOIBH-
ratens, Bt
Hanpsoxenne, B [ 220 | 36 | 220 36 | 36 | 220 (220 | — | — | —
UacTtora  Toka,| 50 | 200 | 50 [200 (200 50 | 50 | — | — | —
[
Pabouee maBme-| — | — | — | — [ — | — | — | 500 | 500 | 500
HUe BO3/yXa,
kl1a
Ynenpuptit pac{ — | — | —| — | — | — | —10710,7]09
X0 BO3/yXa,
M /MHH
Macca (6e3 xa-{ 3,3 | 3,1 |38 35525212 ]19([22] 3
Oens), Kr
[13roroBUTEND KonaxoBckii 3aBoJ1 MeXa- POCTQB-BH‘SQPF MockoBcKHit
HU3MPOBAHHOTO HHCTpyMeHTa| S | Kt 3aBOJI
3aBOJ | 3aBOJ
Ore- | @me. | «IIHEBMOCT-
Kkipo- | kipo- [ polimMainHa»
HHCIpY | IHCTIpY
MCHD» | MCHD»

Tab6muma 2

[Ipunoxenue 9

VcnoBHbIE 0003HAUEHHS OOITOB U UX IPpUBA3KaA K paS6I/IBO‘IHLIM OCsAM 060py,HOBaHI/IH

1. BonThl Ha yepTekax B IUIAHE HAHOCSATCS YCIOBHBIMH OOO3HAYCHUSIMH U MAPKUPYIOTCS JAByMs OyKBamu
pycckoro andasura u unudpoit (cM. pUCYHOK HacTosiiiero npuioxkenus). Hanpumep, "AB2", rae npomnucHas



OykBa "A" oOo3HawaeT nmaMmeTp pe3bObl, cTpouHas Oyksa "B" — mimHy Oonra, nudpoBoil mHaekc "2" —
YCTAaHOBOYHYIO MapKy U OTMETKY Bepxa 00JTa JaHHOW MapKHu.

2. Bonthl B IU1aHe NPHUBSI3BIBAIOTCS K Pa30MBOYHBIM OCSIM 00OpYZOBaHHUs (CM. PUCYHOK) U OTPaXKAIOTCS B
cnenuukanuu mo Gopme, NPUBEICHHON B Ta0J. 1 HACTOSAIIETO MPHUIOKCHUS.
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Tabmumna 1
VcnoBHbIE 0003HaYEHHUS OOJITOB
[Tnametp pe3sObi| 101215120124 (30(36]42 (485664 (7280190 (100{110]125(140
00JITOB, MM
Vcnosuele || | L
oo |[© SLEGOC SO S0P Sde
saroro-|A | B [B|T[A[E[Xk[ulx[n[mMm[uala[r[c]T[V]®
BOYHas
Mapka a,0,B,T,1,€...
Ooxta |ycTaHo- 1,2,3,4,5,6...
BOYHas
Ta6mnuia 2
Crienmudukanus 601TOB
Mapka 601ToB OTMETKH, MM

Mapka | 3aroro- | ycrano- |ynoBHble)luamerp| Komu- | Bepxa | Bepxa | Jmna | diuna
(dyHma- | BouHast | BouHast | 0003Ha- | pe3bOBI | "ecTBO | Oonra | OeToHa | BBICTY- | OouTa,

MeHTa yeHusi | 6oToB, | 6oIToB, naromieii| MM
MM T YacTH,
MM

Ja 1 $ M24 8 +50 | -150 [ 200 | 1400

M24 6 -100 | -300 [ 200 | 1400

M36 6 -150 | -450 [ 300 | 1800

®O-3| Ka 1 _@_ M36 6 -50 | -350 | 300 | 1800



‘ X6 1 @ M36 8 -100 | -500 [ 400 | 1900

VcinoBHBIE 0003HAYEHUS

d — nnamerp 6onTa
d. — nuameTp CKBaKHHBI
Ay —nomans nonepeynoro cedeHus 601ToB (10 pe3boe)
Rz, —pacuetHOe conpoTHBIEHNE METAILTA PACTSIKEHUIO
R, —pacuernoe conporusnenue GeToHa (yHIaMEHT OCEBOMY CIKATHIO
R, —pacueTHoe conporuBieHne 6eTOHA PACTAKEHHIO
N — nopmanbHas cuna
M — wuzrubarommit MomMeHT
M, —xpyrsimmii MOMEHT
E — monyns ynpyrocru matepuana Gonra
P — ocesoe ycunue
F — Bennunna npensapurensHOi 3aTKKH GONTOB
H — rny6una 3anenxu 6ontos B 6etoH kiacca B12,5 u cranu mapku BCT3kn2
Hy— rny6una 3anenxu 601TOB pH APYTUX MapKax 6eToHa
Ko — KO3 UIMEHT, yIUTHIBAIOIINI MacITaOHBIN (GakTop (BEJIMUMHY ITUaMeTpa 0oIra)
0 — YPOBEHb ACUMMETPHH LIUKJIA
¥ — Kod(duiMeHT Harpy3KH, y4UTHIBAIOIIUI MOAATIMBOCTh OonTa
M — k03bduIenT, yuuThIBaOmuil MaciITaOHbIi (hakTop (BeauuuHy quamerpa 601Ta)
O — k03D HUIMEHT, YUNTHIBAIOLIMN YUCIIO [IUKIIOB HArPYKEHUsI
Y1 —PpaccTosiHUE OT OCU IIOBOPOTA 10 HauboJjee yaleHHoro 00ira B pacTAHyTON 30HE CThIKA
h —paccTosHEEe MEXKLy OCIMH BETBEI KOJIOHHBI
6 —PpaccTosIHUE OT IIEHTPA TSHKECTH CEYEHHsI KOJIOHHBI JI0 OCH CXKAaTOH BETBU
67— IIMPHHA OTIOPHOM IUTUTHI 0a3bl KOJIOHHEI
X — BBICOTA C)KATOM 30HBI OETOHA MO/ ONIOPHOM TTUTON 6a3bI KOJIOHHBI
l, — paccTosiuue OT paBHOAEHCTBYIONIEH YCHIMIT B PACTAHYTBHIX OONTAaX [0 TPOTHBOMOJIOKHON IpaHu
TUTUTBI;
C — paccTosiHue OT OCH KOJIOHHBI 10 OCH 001Ta;
€( —DKCLEHTPHUCUTET NPHUIIOKEHHS HArPy3KH
&R — OTHOCHTENBbHAS BBICOTA CXKATOM 30HBI 6€TOHA
f— xosbdurment tpenus
K — k03 PUIMeHT CTaOMIBHOCTH 3aTSHKKH
& — k0> DULMEHT, YUUTHIBAIONMI T€OMETPHUECKHE PA3sMEPbl PE3bObI, TPEHHE HA TOpIE TAlKU WU B
pe3nbe
Oy — BEJIMYMHBI OTKJIOHEHHIi OT HOMMHA/IBHBIX Pa3MEPOB, KOOPAMHUPYIOLIUX TONOKEHAE OCH OTBEPCTHIA
D — nuamerp oteepcTus 1ozt 60T B CTaHUHE 060PYI0BAHHUS
D \cop — nuameTpom KOpOHOK
B — pasmep cToponbI «konoiay B miane
L — rny6una xonoana
| — nnmHa NpAMOTo yyacTKa H30THYTOrO GONITA OT YPOBHS 3a/IENKH
A — noma b BpeMEHHBIX BHIBEPOYHBIX OTIOPHBIX JIEMEHTOB
G — Bec 06opy0BaHus
W — rpy30noabeMHOCTE BpEMEHHBIX (BBIBEPOUHBIX ) OTIOPHBIX JIEMEHTOB
Op — HanpsDKeHHe B 00JITe OT NpeIBapUTEIbHON 3aTKKH
A pn — cyMMapHast TIoIai» KOHTaKTa Orop
O —BeNIMYMHA YUTHHEHUs ITTUILKA 60JITa TIPH 3aTSKKe

() — yrouq noBopoTa raiku



