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YOK 825.731:624.137.002.73
Mpeancnosue

OnonsHy aBISIOTCH CepPbe3HbIM npengrcregeM AOnd
ofecneyeHUss HOpPMA/IbHBEIX YC/IOBHI 3KCNAyaTamun aBTOMO-
OHNBLHBIX AOpPOT B psade pailoOHOB,

PazpaboTka 3KOHOMHYHBIX H 3PPEeKTHBHBIX [POTHBO-
ONOJISHEeBbIX KOHCTPYKLUUI npeacrtapliseT peCbMa aKTyallb -
HYIO Hay4YHO=-TeXHHUeCKyIo npobileMy B 06/1aCTE ROPOXHO -
'O CTpPOHTEeNbCTBA,

OnHoit M3 KOHCTPYKLHH#, KOTOpad peimwaetr 3Ty npobie-
My, siBasieTcd aHkepHasi, o HacTosuero BpeMeHH MeTON
AHKEepOBKH yCIIellHO NpuMeHancd JNHO0 g YBeIUYEeHHd yC-
TOHYUBOCTU OOpPTOB yUleNUil, CINOXEeHHBLIX CKANLHBIME II O-—
pooamMu, nudo Mg yBelHdeHHs] Hecylulell ClIOCODHOCTH KOH-
CTPYKUHI NMAOTHH HIKX OoAnopulIiX cteH, OnHako ero Mo
HO C yCHNeXOM NpHMEHIUTb ¥ /s HOBLIUEHHNS yCTOHYHBOC ~-
TH OTKOCOB M CKJ/IOHOB, CJ/IOXEHHBbIX CBA3HBIMH I'PYHTaA MH,
[lepBbrie NONOKHUTeNbHEIEe pPEe3y/bTAThbl UCNONb3OBAHMS A& H—
KepHOHl KOHCTPYKUHUM ANg NOBLILIEHHA YCTOHHNBOCTH OTKO-
COB, CI/IOK@HHBLIX IIIHHMCTLIMU T'DYHTaAMH, OBUIX NOJYYeHDLI
B Hexocl/lOBakKHil,

Hacrosauime "MeTonuyeckue pexomMenaauun no obGecne-
YeHHUI0 YCTOHNYRBOCTH 3eMJIISHOTIO NOJOTHaA aBTOMOOMIILHLIX
AOPOT B CJIOXHBIX HHXEHEepPHO-TeOJIOTHHYeCKHX YCIOBHAX C
NOMOUbLI0 AHKEPHbLIX KOHCTPYKUHi® paspaboTarsl HO pe-
aylnbrataM npopeleHHblXx B Cooznopruy ¢ 1972r, teope -~
THUYECKHUX, IKCIEepUMEHTAlIbHBIX U ONBbLITHHIX pabor,

"MertonnueckumMy pexoMennauugamMu’ cliedyeT PYKOBOO~
CTBOBATHLCH [PH COCTABJEHHUN NPOEKTOB 3 aKpeneHud
ONOJISHEBRbLIX YHACTKOB Ha CTPOdIIHEXCSH WJIN HA paHee I O-
CTPOEeHHBIX aBTOMOOHIBHBIX AOpOrax, BKAOYass cefcMHEYEs-
KH aKTUBHLIe palioHbIL,

“Metoanueckue pekOMeHOAURHY COCTABHRIHN KAaH[, TeXH,
Hayk J.M,1lo6pos u unx, 10,.B.llynos. B paGore npuHEMma-



na ygactue E.T.Cemenora (naGoparopnbie HCNLITAaHHES),
B.A.Tpouun (nonemsie paborwnr).

3aMeuanug H NpellJIOXKeHUud N0 HacTogmum *“Meronnyec
KAM pexoMeHRaunugM” npocnba HanpaelgTh IO anpecy:
143900 Mockosckaa ob6n., Danamnxa-6, Colosnopuuun,



. O6uiue nonoxenus

i.1. AHKkepHasd KOHCTPYKUHS OTHOCHUTCHA K YyOAEepPXHBA&IO-
UM IIPOTHBOONOJI3HEBBEIM KOHCTPYKUHAM,

[IpuMeHeHe aHKepHOH KOHCTPYKU#HM INO3BOJIgeT N pPpH-
KAaTh CMellaloiyIocd MACCy TPYHTA K KOPEeHHBIM, YCTONYK-
BLIM TOpolaM K TeM CaMbiM CO3IaTh YIOPHYIO I'PYHTOBYIO
NpU3My, BOCIHPHHHMAIONYIO AKTHBHOE ONOJII3HEROEe Napie-—
HUe,

KpoMe ToOor'o, rubxad ahnKkepHad CBf3b NO3BOJNAET B Clly-
yae CMelleHHs OIOJ3HeBbIX MACC, BLISBAHHOTO CTPOHTE/ L~
CTBOM COODYXeHHI HIU AHUHAMHYeCKUM BO3AeCTBHEM,yBe-
NMuYEBaThH NaplieHUe HA T'PYHTHI ONON3HEeROTO MACCHBA,T,e,
obmanaeT »pPeKTOM cCcaMOaHKEepPOBKH,

1.2. AuxepHbie KOHCTPYKUHA 3aMeHdIOT HeKOTOPBIe KO-
CTPYKIHUM Alg obeclnedyeHUd YyCTOHMUUBOCTH OHNONEHEBHBIX
ckinouor (Tabn.l u npunoxevue 1) ¥ NO3BOJAIOT HHOT-
0a TONHOCTbLIO HCKIWYHTL YCTPOUCTBO JOPOTOCTOgIIMX U
TPYOAOeMKHX [APEHAXHBLIX COOpPYXEeHUH,

1.3, AlkepHass KOHCTPYKLUHH COCTOHT H3 OMOHOIO H I H
HeCKONbKHX pPSA0OB aHKepHBIX 3ardxXex, O00pIYHO pacnonara-
eMBIX [OlepPeK CKJOHA, YCTOHYHBOCTH KOTOpPOIrCc Tpebyercd
o0eclneyurk,

1.4, AnKepHag 3ardXKa COCTOHT H3 HeThIpeXx OCHOQB-
HBIX 2JeMeHTOB (puc.l): BepXHero aHkepa; anKepHON IAH -
Thbl, yYKJIalbIBaeMoOil Ha HNOBEePXHOCThL I'PYHTA, YCTOUYHUBOCTL
KoToporo Tpebyercd obecneuynTh; aHKepHO® TArH, COCTOH-
el H3 NYYKAa BLICOKOIPOYHOM NPOBOJIOKII WIH CTepXHeROl
apMaTtTypbl; HHXHeEro ailxepa, 3alellaHHOr'O B KOPeHHLIe yC-
TOHYUBLIE T'DYHTHI,

1.5, AHKepHYIO KOHCTPYKUHIO MOXHO YCTPaUBaThb K &a kK
6e3 HaTaXMeHHSl aHKepPHBIX T4, T8K H C HpeldBapHTelbHbIM
HX HaTsXKeHueM,

CilelyeT y4uThIBATbL, YTO IIpPeABApPHTEIBLHOE HATHAXEHUe
AHKEPHOH THUTH IO3BOJLET HCKIAIYHTL HanbHefiliue N O A=

BHKKHK OIIOJI3HY [IpH OIHpeleliIeHHOHU BelNYHHe OIOJN3HeBOT O
napinenus (puc,2).
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Tabnuna 1

[ipuMeHgeMble KOHCTDYKIHH Axxepunie KOH-| TeXHEKO-3KOROMHYEC—
CTPYKIUH KOe CpaBHEHHe

Y 1ojioxeHEe OTKOCOB Okonomusa 30-60%
KB yCTPOUCTBO NpH- Y MeHblIeHne 00BLEeMOB

I'PyY304HEIX OepM 3eMIIgHLIX pabor
(xonTpbankeros) B3 Coxpauesye MOJOCLI OT—

BOA
APeHNPYIOHAX 'PYHTOB

l oHomMmusg H0-80%
Y crpoficTBO noanop - CKJIIOYeHHe 3aCTeHHOIro
HBIX CTEeH HIH CBAUHLI

eHaxa
KOHCTPYKIHH

3MOXHOCTL OBICTPOro
iaaxpenneﬂuﬂ OTMOJI3HEBOI'O
! CKJIQHA IIpH NPHMEHEeHHH
KapbaMAOHBIX CMOJI

IJxonomug 70-90%

YMmenbuleHue QfLeMoOB
ggmnﬂnmx paboT

3MOXXHOCTb YKperlJieHHd
OTKOCA BLIEMKH B Tpollec-
Ce paspabOTKH rpyHTa

Jxkouomusg 50-80%
Mcknioyenue 3acTeHHOTO

ngeuama
O3MOXXHOCTH YKpeneHus
CKJIOHA OO0 pa3pabOoTKH
BLIEMKH

To we

BoaMoxHOCTL ycHJleHnd
CyuleCcTBYyIOmUX NOAnop-
HBIX WU CBAWHLIX CTEeH




Prc.l. KorcTpyxung aHKopHON 3aTHXXE:
l-pepxunafi aukep; 2-pacnpenenurelbHad
wmETa; J-0erToHHas nanra; 4-mebenw;
S—cxpaxuna; 8=Tpylxa; 7-necox @nm GH-
TyM; S—onoisHeRsl rpyATr: B-XOpeHHE®
nopoarei; 10-mricinft amgep:ll-xamydner-
HO& ywnperRpEs; l2<-pacTeop; 13-nyucx H3
BLICOXONPOYROfl NPORONOKA; 1 4-nnocxXoCTh

CKONbXOHES
2R
Al h"
$3 ¢ 3 +
. o !
Y :
IS
"S ) | -
33 ]
S
> &
& 2|
¢ 825 q50 875 18

NTEpboNaVansnan naopyIna na anKeD, nac/is’

Prc.2. 3asacEMOCTs nepeMemeHRs
XaCccoTHl ¢ PPYHTOM 8T IepsoHa -
HaNbROR HATDYIXR Ha aHxep



2. PacueTr anKepHON 3aTRMKMK

2.1. ArxeprHOe ycunne B Tare 6e3s yysera caMOoaNKepoOB-
KH pacCYHATHIBAIOT MO (opMmyne

R = ,S'(S[ﬂﬁ + (0§53 - f‘j?)’ (1)

rne K - cABRErapimee yCENIHe, HOJNYYEeHHOe IpPH paciye—
T YCTORYWBOCTH OHOJ3HEeBOI'd CKJIOHA4, KI'C;

S - TpebyeMoe yCHIKe HaATAXEeHHA AHKEPHOH T4rH,
KI'C;

B = yron HaKIOHa AHEKEDHON Tarm OT BepTHKANH K
NAOCKOCTH CKONBXEHHY (B CTOPOHY NBHKEHHAL
onoJBHg ), T'pan;

Y - yr'oni BHYTpEeHHEeI'O TpeHus TpyHTa, TI'paq,

npg B =0 R = 8197 (2)

Hagbonee murerncaHBHbil pocT Hecyinel#l cnocobHoCTH aB-
KepHOR KOHCTPYEOHY NMPOBCXOMNHT NPH Ha&YANbLHOM OTKIOHEe-
HUE QHKEpHLIX TAr OT BEPTHKANM K MIOCKOCTH CKONbXe -
HEg Ha yron B , pasumft 12-15,

2,2, AHKepHOe YyCHNYE B THSre C YY€TOM CAMOSHKEpOB-
KH, T.€., YBe/IHYeHES AHKEepHOT'O0 YCHIME B Tdre IpH CMe-
INeHHH ONOJISHEBOT'O CKJIOHA, ONpelNendior o (Qopmyie

R=8(Sinp, * cosp, tj 7") 4 (3)

rae £ -~ moayan NedOpMANHE T'pyHTA, Krc/CM’;

Ecr MOINyNb,AePOPMALHH CTaN¥ AHKEPHON T AT H
Krc/cM ;

F - nnomann a¥KepHON NNUTHI, CM2 ;

B,~ TepBOHaYaNbHbI}i Yyrol HaKJIOHA AHKePHOX T d-
rH, rpan;



P - yrom HaknoHa aHKEpPHOR THI'H, NONYYeHHEIl IpRE
CMEILIeHA® OIOJ3HeBOI'0 CKIOHA, Ipal.

2.3. Ilpy HasHEa4YeHHHN paACYETHOTO YCH/JAHS HATHSXEHES
AHKEePHO! Tar'H ciledyeT YYHTHIBATb OCANKY aHKepHOR MiIE-
Tbl, Mg 3TOI'O OnpelelnqlOT YMUIEHOHHe HYYKA BLICOXKO-
IIPOYHON NMPOBOJIOKE IO dopMyile

98 8 + ¢4
4, E, - & 2 (4)

roe S -~ HavaldbHOe, BhHIYECAeHHEOe no dopmyse (1), Ho-
TS)XEeHHe adKepHOoH# THTH, KIC;

f - nnuna Iy4YXKa OT NMOBEPXHOCTH IpPYHTAa AO OAOC =
KOCTH CKOJ/Ib)XEeHHd ONOI3HE, CM;

o4 ~ MOOAYIb ynpyrog'm IpOBONOK HOy4YKa, PaBHLIR
180G000xrc/cm“;
2

7
[
% - nnomans nyuxa, cm®.

[lance, apu TOoM e zHaAYeHHEHE £  BHYECIFIOT KO-
ReYHYO BEIHYHHY OCalKH NIHTHI;

P = H - Cpx (5)

roe A - MOWMHCCTL CJOd ORONBHEBHIX I'PDYHTOR;

- MOAYJ/IEL OTHOCHTEenRHOR nAedopmManmd, OIDeleyst-
£ g
/¥ empilt IPDE KOMIPECCHOBELIX HCILITAHHEL OMO3-

HepoOr'o I'DYHTA.

2.4, OpHeHTHDODOYHO KOHEWHYIO BEIHRYHHY OCAHKE 8N-
KepHOHi NIHTHI KBAAPATHOIO OYEpPTA&HBEAS MOXHO OlpeRelETh

no ¢opmyne H.,H.Macnosa
) =456 - Y24, (@)

roe é:‘. - MOMOYJb OCAlXH, COOTBETCTBYIOMER HAT PyBKe
£ , MM/M;

27 - MEpEHA SHKepHOR HIIHATHI, M,

2.5, PacuerTnoe nagajibHO® HATHXEeHHEe aAHKepHOR TAIX
C y49eTOM OCafK® aHKEepHON IIHTH Ha3Ha4daloT no ¢opmyme

(A eq)(E, ) o

S pocs = 08 ¢
mnu, noacraBes Bripaxenue (7) B ¢opmyny (1),maxonsarAh:

8



on_ta Fa(B, + p)(Fn gt co3B e ¥) (8)
0.8 £,

2.8, Ilocne pacdera yCTOUWHBOCTH OINOI3HEBOTO CKIIO -
HA H OnpellelleHEd HeOOXOAEMON BEIUUHUHLI YCHIHA B aH-
KepHO§l Tdre Hal3HavalT KOJHYEeCTBO H MeCTa pasMemenud
aHKepPHbLIX 3AaTHXeK B NlaHe OTKOCA HIM CKJIOHAa,

2.7. AHKepHLIe 3AaATSXKHE C/leAyeT YCTaHaBIUBATL B 2-3
paia B MlaXMaTHOM nopsaike, PaccToghue Mexay panaMu
AHKEepHbIX 3aTaXeK d PaACCYHETEIBAIOT MO (QOpMYile

d = H-tg¥ +2f

rae 4 - MOIMHOCThL ONOJISHEBOI'O MaccHBa, M:

¥ - yrom BHYTpeHHero TpeHHd TpyHTa, rpal.
2.8, llupuHy aHKepHO# MNIHUTLI HA3HAYAIOT HCXOoAd H 3
Be/IMHHHLl 0e30aCHOT'O YAENBHOTO [IAaBlJeHUdg HEa T pYHT

lzqm, onpeneneHHoOro no dopmyne HEH.Macnoaa
s A fep (C6lgY T TeY
I gy + v - 4L

rae ﬁ" - O0beMHag Macca T'pPyHTa ONON3HEeBOro MAaCCH-
cp Ba, Kr/cmS;

¢ - chmemieHue I'pyHTa, Krc/cm2;

(9)

’ (1Q)

2.9, TonmuHy aHkepHOHl NJHTHI ClledyeT pPACCYHATLIBATH
N0 YCIOBHIO NPOYHOCTH HAa HpolaBlinBaHUe N0 dopMyne

M
ASPEC‘I € 07 - ’?P'/Pa'zf, (11)
H

rne RP - HOPMATWBHOE CONPOTHB/AEHHe GeToHa HA pac-~

TAMEeHHe, Krc/cMm

h, — mOnesHas TO/IUKHA AHKEPHON IUIATHI, CM,

2,10, dnuna ankepHoi#t tarm (pu#c,3) momxHa 6LITL pap-
Ha

L = 1.+ £r+izs (12)

10
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Puc.3. Anxepuas Tdra H3 CTepXHepoft apMaTypn (a) m nyuxa =
BpicoKOmpounoft npoposioke (6) m (8):
l-CTepxHeBas apMaTypa; 2-38CTh aAHKepPHOR Targ, sampmeHsas Op-
TYMHOft MACTHKOf H 3aK/IOYeHHAS B MONHX/IOPBHEHNOBYIO 0COnOYKY
WIR Pe3NHOBLIY UVIAHD; J=HHXHEfA aHxep; 4-Ny4OK H3 BLICOKONPOY
HOfi TMPOBOJIOKH; S=-MeTa/UIHYeCKad CKpyTKa; O=-NerTpasbaad pe3HHO-
Bas HIH NONMHXNOPBREENIOBAYS TpyOGxa; T-canbruk; B—ofparHnifi x18 -

nag; 8-npodxa

e t, = ht hy bt K

/4, = TONIHHA AHKepHOR IIJINTHI, CM;
~ BbicOoTa MebeHOYHOH MOAYUIKH, CM;
- BBEICOT& AHKEepPHOI'0 KpelJieHHd, CM;

¥ — HeoOxoaumag OnvHa Ny4YKa M/ 3anpaBKHE NOpo -
BOJIOK Oy4YKa B I'HAPOAOMKpAT;

,— IUVIRHA AHKEpHOH Taru OT MNOBEepPXHOCTH TPYHT &
00 NJIOCKOCTH CKOJ/IbXEHHs OHNOJ3HE;

{,- TiyOuHa 3ale/lKH HHXKHEro adHKepa B KOPEHHLIe
[OPOAEKI,

11



3. TexXHONOrUA COOPYXEHUA AHKEPHOW KOHCTPYKLIMK

3.1. Ilpy ycrpoficTBe aHKepHO!t 3aTHXKH CledyeT CO -~
6nonaTk OodYepeAHOR Nopdanok paboT:

a) OyperAHe CKBaXHHLI Ha pacyeTHylo raybuny Oypo-
BLIME CTaHkaMHR (npunoxenue 2), obecneyupawiiEME 3 & -~
naHHbI# yrosl HaxkJIOHA CKBaXHHnl B n Tpebyemuit nua-
MEeTp CKBAXHHBI, a Taxxe NpH HeoOXONMMOCTH YyWEpeHH e
HEXHEeH dYaCTH CKBAaXHHE! OJg 3aKpenlieHusd HHXHero aH-
Kepa;

6) pBelleHHe B CKBAXHHY NydKa BBRICOKONPOYHON N poO -
BOJIOKY HIM CTEepPXHEepOl apMATYphl C HHXHUM AHKEpOM;

B) 3aKkpelllleHHEe HHXHeEro aHKepa B CKBaXHHe NeMeHTO-
NecUYanbiM pPACTBOPOM KIH CHHTETHYECKUMMN CMOJaMu;

r) szanonHeHue BepXHell YaACTH CKBaXHWHpl OHTYMHOMU
MaCTHKOR WY INIHHOMH,

n) ycrpoficTteo mebeHOYHOR pacnpedeNHTeIbLHOA NMony il
KZ NON AHKEpHYIO NNHETY;

e) ykiamka aHKepHOH INIETHI Hal yCTbeM CKBaXXHHbBI C
NPONYCKOM NyHKa 4depe3d HNeHTpallbHOEe OTBEpPCTHE B aHKep—
HOH NnuTeEe, yCTAHOBKA CTANBHOR pacnpeleliXTeNIbHON N/IH-
Tl A 000#MDBl BepXHero aHkepa;

X) yCTAHOBK& THAPOAOMKPATA M HATHXEHHe aHKepHOH
TATH C 3axpeniedildeM ee B BepXHeM askepe;

3) CHaTHe rMApoAoMKpaTa H obpesxa apMaTyphl;

%) THAPOH3ONAUHNA BEpPXHEro aHKepHOT'O 3aKpelieHud,

Texnonornueckas nocinefOBaTellbLHOCTL H3TOTOBI €HHU A
AHKEePHOH 3aTdXKH MOXEeT HE3MEHsThCH B 3aBHCHMOCTH OT
IPEHATOH CXEeMbl 3aKPEeNVIeHHd HHXHEerc aHKkepa B CKBaXHHe,

3.2. Haubonee npoctoffi cxeMoOl saxpenjieHVs HEXHET O
aHKepa qapBlageTrcd ero OMOHO/IHYHUBAHHUE XHMHUHYECKHM HIOIH
NeMEeHTONeCYaHbiM pacTBOpPoM, B aTHX ciaysagX amHKep
yaepxyBaercd Ha MecTe TOJNbKO  Haaropnaps ClleryieHuIo
pacTBopa CO CTeHKaMU CKBaXHHBI,

3.3.lIpH 3aKkpennenun HUXHErO aHKepa AHKEPHOW THUT X
B CKBaXxX#He 0Oes ywupenuqa rinyOuHy 23anenxH aHKepa B KO -
PeHHBIE MOPOAL! cl/ledyeT pPACCUHTBHIBATL NO (GopMyne

12



l _ Spncq. ) '/,5
‘ Rew I

’ (13)

e fz - yOHHa 3allenk¥ aHKepPHOX THATH B KOPEHHBIE

MOPOObI, CM;

R -~ cuenneHue pacTBOpg& C HNOBEPXHOCTBLIO KOpPEH -
¢4 HpIX NMOpon, Xrc/cMe;

A - OmaMeTp CKBAXHHBI, CM;
- pacyeTHOe YyCH/IHe HaTSXeHHJ aHKepHO# Tarm,

SMC" KIrC.

3.4. MaauManbHbeii AuaMeTp CKBAXHHBI, HeobOxonmmm bI i

ONng ycrpolicresa &HKEep H O I
3aTsaXKu, coctasiser 50 MM,
Y BenuyeHue ONuamMerpa CKpa -
XuHLl (puc.,4) npH 3akpenine-
HHHY HHMXHerc aHKepa B CKBa-
XaHe 0e3 VIIHMpeHHS CYLeCT -
BEHHO yMeHbliaeT TIyOHHY
ero 3alellKd B KOpPeHHble 0=
POALI,

3.5. Ecniu KOpeHHBIE II O-
pOArl He obiiadampT HOCTATOY
HO#l NPOYHOCTBLIO, PeKOMEeHOy-
eTCqd YCTPOHCTBO HHXHeEerTrO
aiKkepa B CKBAXHHAX C YVIUH -
peHpeM, CKBaAXHHB YWHDPSIOT
B3 PLIBOM 3apgAaor BB min c
IIOMOILIbLO CIelHalbHLIX Oypo-
BbiX HaKOHe4yHEKOB (pHc,5,8).

3.6. B TpemdHOBATHIX KO-
PEeHHBIX HOpPORaX PEeXOMEeHOY -
eTcsl NHbpenHpOoBaTb XU MHU-—

veckull #IX HeMeHTOlleCYaHbIH

pacTBop nod napjieHueM (npu-

S

’

.._
O

Sy

[AyGuna J00enxy HuUX K220 aHNEDD M
3

duamemp cubaeunel, ki

i~

Puac.4. 3apEcCEMOCTS IyOHHABl 36~

OeJiKE HEXHErO aigxepa OT AHA -
MeTpé CKBAXAHL!:

l =1t TVIEHUCTHIX CIISHOBER, & O
IIOCYABHKOR

noxenpe 8)., 3anosHeHHe TpPemMUH BOKPYT' CKBaXHHBI CO3A&-
eT 3aMeMEHTHPOBAHHYIO 30HY, MPOYHO 38KPelSImyI0 HHX-

HHH aHkKep.

13



3.7. AukepHad Tara lnepefl YCTAHOBKOR B CKBAXHHY
pnonxa ObITH
f OYHIieHa OT T'ps-
" 3R U pPXABYHAHEI,
a Ta ee 4YacThb,
KOTOpag Oyner
HAXORHTHLCS B
OIOJNI3 HEeB bl X
rpYHTAax (c M,

N

a Y,

Moy, M, i iy
r

NURNMARNNNRNNN

\~

g A
NS
\ g i\‘}\‘.‘

YR el

44

NN

o
L]

‘\\}‘l
by

h,, SN
-

cobamMmu, 3apaCd -~
IIAMHA OT yriaa
HAKJIOHA B AHa-

METpPa CKBAXH~

Ibl, 4 TaKXe OT
Puc.5., YuupETenb CEBAXSEL X AHKEPHO® KPel yopcucT eHOXH

noune (matemr CULA Ne 320075, ma. 81-38) :
lecopRovaEy; 2-popXHEl dnarel; 3-80X; 4-3al

——

g
iy

ool

e,

9 %

? p ’_/ﬁ&, M puc.4),nNOJIXHaA
f " 31 ﬂ:‘;;% ObITh 3amiyme H a

| E _ 41 {','*'/ OT KOPPOIHUH OH-
¢ 1 4. Tympo# B M
?‘ b ] 5 3 40 92 THOKQIOBROHK MAao-

| ?; j,'?' I ‘;{gg THKAMH H 3aKJfO~
anie it :’ % JeHa B PE3HHOBYIO
A ":,_ ’é a?:? WM NOMMXIOPBUHK-

_' ’f'* a !%f;, NOBYIO 0B0JIOUYKY.
) 1 ';_: \ ::,' ,;.-é.__/r?‘ 3.8 . HemenTto-~
' 7 ? /é/ % NecyaHsplii pacT-
) 1 :,’; g’: BOD B CKBAXHHBI
A ? "??: MOMKHO UONABRATEH
%’ﬁ . ?‘; PA3JHYHBIME CIO~

-
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*.i‘
1
N
i 5
’ /.l
;
.'I
v
¥
-4 .

i

i

pacreopa. lms #uo-

gOBOe COeNlHgHNe; D-Eanpammmoulls TpySa; AONAUMX CKBAK A H
3 nonecTh; Teponukoras onopa; Sesmxurd quig~ [TPH HHOAKOH KOH -
dell; B-popxang augep; 1U-tlioTounas wmira ; CHCTESHIUH PacTBO-

llwcrapmons; l2-cxpamunsg; 13-SeToRAE pack pa BO3MOXHA CBO -
BODP; l-HEMORE angon donsas 3aldB K &

pacTpeopa,
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3.9. /lng 3axkpennenus HHXHEr'o aHgepa C HOMO Il b IO
HHBbeUNpOBaAHS HeoOXoOoEMul pacTBopocMecHTenx (Tabn.2),
pacTBOpoHacocs! (rabn,3,4), HaruerarennpHLIe TPYBONPO
BOMbl, Pery/JRpOBOYHaS B HB3MepHTe/IbHasa aunaparypa.

[Ang DOpPOXHOI'O CTPOUTENIE~
CTBA PAUMOHANBLHO HKCHOJb =
30BaATbL IepeldBHXHble HEeMEHTH-
pyiuige ycraHosgru (Tabn.5).

3.10. [lna Bckmodenus O G-
DYLIEeHHd CTEHOK CKBAXHHEI le-
ME@HTHEBI}l pacTBOpP HarrveTamoT B
CKBAXHHY Cpady nociae ycra-
HOBKH AHKepHO# TsI'H,

3.11, IIlpn nHanuyuy B omons3—
HEeBOM MACCHBE I'PYHTOBLIX BOI
cllefyeT YKpemjgTh CTEeHKHE
CKBaXHHbl (OO MOBEePX HOC T H
CKOJIbXXEHHS ONON3HH) o6cafHbl-
ME TpyOaMp, H3BIeKaeMbIME H3
CEKBAXHHB! IOC/ie NOAAYH HeMeB-
TOIIeCHYAHOT'O pacTBoOpaA.

3.12. llocnie 3axpennenus
HAXHEOI'0O aHKepa BepxHag YacTo

CKBAXEHBI CPA3Y XKe RONMKEA ppep Mexangsecknh pasfy-
OBITL 3anolliHena ROl B J/d R nEBarens CEBAKEHE EORCTRVN-

6BTYMOM OIS OONONHATENR HOH wgrw LHKMC
SAINATH apMATYPH aHKepHOH# Ti~ a-Oypewnse CKBasuBL; G-ycTe-
I'M OT KOPpPO3HH ACBRe QuopEOTe CamMaRa;
L
D-POCTITPOHNE CERAKANE;
3,13, Ilepen wHmaTgXeHHEM pacimps '
M-CKBRURENE ¢ VIUKDSHBSM
aHK epHBLIX Tgl' HA NOBEPXHOCThL
aHKepHOll NJATHI ROJKHA OBITh
yiI0eHa MeTallllEdecKasl pacnpefe/MTe/IbHa# fETa {a° -~
MepoM He MeHee 200x200mMM ¢ orsepcTHeM B LEHTPe NN
nponycka apMarypsl, [InETy cnenyer YxnaanIBATH H&E CBe=
XKeynoxeHHpl# pacTeop TonmuHOf 1,5-2¢CM,
.14, [na sagpenieHus aHKepHOB THI'H paspemaer c «

15



Tabnepua 2

Hapame'rgm pacTBopocMe-= THIBE pacTBOpOCMeCHTeNel
chrelte

C-280
3

EMmxocTs Gapabana, M 0,15 0,15 0,325] 0,325

Cpeangd CMeHHAadg IPOHI-

BOMATENLHOCThL, MS 20 26 45 45

Momno €K TPOAB U~

raveas, xBT 28 | 8,2 |43 |45

["abapaTbl, MM - _
IJIAHA 1870 1770 | 1890 | 1975
WHDHHA 1660 1496 2250 | 2215
BLICOTA 2080 2050 2370 | 2585

Macca, xr 1300 1050 2180 | 2175

UCNOAB3OBATE NOOBIe THNBI AaHKepoB, olDeclneyupawlnue lne-
penauy ¥ pacrnpelejieHde Ha AHKEPHYI IJINTY YCHIHY O T
IpeABAPATEILHOIO HATSKEHAY apMaTrypsl aHKepHbIX Tar' #
HAAGXHOCTL HX 3alle/IKH B HpoHecce 3KCINIYATAUHH,

3.15. lderanu aukepor nepel yCTaHOBKOX HA M e C T O
NOMXKHE! OLITE OMENIEHLI OT T'pa3R H CMAa3Ki,

3.16, Ilyuku ¢ XOHYCHBIMH aHKepaMH HATHTHBAIOT ' -
ponOMKpaTaMK ABOfiROrO nelicreua (rabn.B),

Ona z3axpeniieHuy npgnefi U3 BLICOKONPOYHON ITPOBOJIC —
KM aHKepHAH KONOAKA NONXKHA BHITNONHATLCA W3 CTalu Map-
ku CT.45, aNKepHble KOHyca - B3 crany Cr,45 uwnn
Cr.40X ¢ sakanxoit no f/ﬁc = 45455 enmHuEu 1o Poxpen
ny. AHKepHBIe KOHyca NOJIKHLEI AMETb Ha CBOeil nosepXxHO-
CTH HAape3KY.

[lyukmr ¢ anxkepamu TrHNa KOpoBKHHA HATAT'EBAIOT 0 M-
kparamMu xodcrpyknum HHHWC (T1abn.7) » aaxpenaswor =B

HATAHYTOM COCTOdHHH C NOMOIBLIO CHEHRANBHBIX BHIKOOS -
pPa3nbnlX mainb,

3.17. HemocpencrsenHo nepel HATHXEHHEM My9Ka NpPo-
BOJIOKH OOMXHH OBITH PABHOMEPHO pacnpefelieH:L! B OTBep—
CTE OOOfMLI M 3axpelyieHnl B 3TOM NOJNOXEHEHM KOHYCOM,
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L1

[lapameT (E)bl pacTpoO—-
poﬁacoc

I gomasonm‘ e/ILHOCTh,
M /9

Pabodee napnernne,
aATK

MomusocTs, 5,C,
kBT

[aGapaTe, MM
anuHa

X PHHA
BLICOTA

Macca, kr

12
40

29

20

1450
500
1550

150

Taotnguna 3

Trnel DOPIMHERLIX PACTBOPOHACOCOB

3N®-200/40] 3UP-100/30}1ITH-2 | P-200/40 (HIII-11HI-80

30

1,5

1433
840
1080

585

12
40

14

1700
696
7886

490

12

40
27

1850
970
1550

800

33 o7
80 40
60 100
2110 ] 2100
1100 | 1030
1250 780
1250 | 1500



ITapaMeTpbl pacTBOPORACO-
COB

[1pOH3BOAKT €NBEHOCTL,MS /g
MaxcumanbHoe pabogee
naslenAde, aTn

MomHEOoCTL 3/1eKTpOABRI AT -
ng, xkpr

FabaprTHLIe pasMepnl, MM
ONEHAa
WHAPAHA

BLICOTA
Macca, xr

me yCTAHOBKH

Mo H?IaﬂeﬂA T2Of0 Tun
[1A-150 E-11-250
[IA-151 HIITT-2
[1A-2,8/150 HI~2
HHA-1/150 1T
[1A-1,88/150 2112

18

Tabnuna 4

Tuns AradparMeHHbIX
PaAcCTBROPOHACOCOB

1 3
10 15
1,2 2,2
820 820
445 445
780 760
130 130

6
15

5,8

1200
560

100

Tabanunoma 5

Pacrropounacoc
[Iponssons-| Pabougee
TeNbHOCT, napileHue,
i.C. aTH
8,86-17,0 150-50
2,2-24,8 300-28
4,4~14,8 150-50

17,5 80



81

Taotnuna ©

'pyaononseMHOCTDb, TC
ITapaMeTprl OOMKpaTa

nomMkpaTos COI03N0OPHEHU AOMKpPAaTon 3a—
rona umM. Kang-
HEHA
MakcuMmanbuoe paboyee nap~ |
JIeHHe, aTH 500 500 500 500 400 | 400
[Tnouwians MOpIIHA HATHAXEHHS, |
cm2 71 113 | 176 254 80 163
Hnomazbb [OPWHA 3alpeccop-
KH, CM 38,5 56,5 95 133 57 101
Xon NnOopuHd HaTdXEeHHs, CM 12 20 20-30 30 20 30
Xon HNOpuIHA 3aNpPecCOBXH,CM 4 4 8 8 4 5
MaxcumanbaO€e KOJIAYECTBO ,MUT. | 19 20 18 7 <) 12 24
H ORaMeTp HaTaAr¥BaeMhuIX _ _ _ _ B
IPOBOJIOK, MM (@=5) (tIYB 5) (a’87) (@=15)"} (d=5) | (d=5)
@=1)|(@=8)
Macca, xr 35 85 112 190 88 87

b 4
) 1 npopoONOYHKIX npgneft nramerpoM 15 MM



Tabnuauoa 7

epescompus nowspara  [LBEERRR"RET FoMEre

| 60 | 90

MaxcraMmansHoe pabovee

napileHde, aTH 165 235
[Inomanpr nopumps, cM<e 983 385
Aol HNOopmHY, CM 12 20
PasaMepr! OCHOBAHHS ONOp-

HOI'O CTOJIMK&, CM 206x33 29,6x35
Macca noMkpara co CTO-

JIAKOM, KI 130 210

4. TpebopaHna Kk martepuanam

4.1. Onga manpsaraemoii apMaTypb! aHKEpHOil 3aTs XKH
cllelyeT NpHEMEHSTh MAPKHK CTalH B COOTBETCTBHHE C Nek-
CTBYIOIIEME HopMaTHBHEIME RokyMeHTamu (CHulllI-A1,.2-82,
CHzll 1-B,4-82, CHamll llI-A.11-70, a Takxe BCH 79-82,
BCH 117-85, BCH 71-682, BCH 15-80).

4.2, llemenr nns pacTeOpa cienyer Buibuparpr B 3aBR-
CHMOCTE OT BHA KODEeHHLIX NOPOd H EX TPEMIHHOBATOC T H,
yCTORYMBOCTH €r'oc B arpecCHBHON cpelle, a TakKxe OT CpoO-
KA CXBA&THIBAHHS H TBepAeHHd,

4,8. IIpr HearpeccHBHHX T'DPYHTOBBLIX BOAAX INPHMEHHAIOT
noprTiaananeMenTsl Mapkn He HEXe “400%,

[Ipr cynbdaTHOl arpeccun I'pyHTOBBHIX BOA PEeKOMEHAY-
eTcd NpPEMEHdThb CyAbPaToCTORKHA H NYIXNOJAHOBLIf NOpPT-—
JIAHAIIeMeHT,

4.4, B xagecTBe INACTHPHNHpYIOMEX N058BOK peXxOMeH—
nyiorca CCB B xonmuectBe 0,2% cyxoro BemecTBa OT
Macch neMeHTa ung MpuioHagr - 0,12-0,15%; npm nnac -
rebROAPOBAHABIX LEMEHTaX KONHYecTBO N06apox MO XHO
6niTe ymenbumeno ao 0,1% ang CCB m me 0,05-0,07% nns

MBLIOHAdTA.

20



4.5. K HHBeUHpYyeMEIM pacTBOpaM NpeRbABNgIOTCH Clle-
ayomue TpeboBaHud:

a) ONTHMAaNbHaY KOHCHECTEHUHJ;

6) DpoyHOe CHelIeHHe C apMaTypoll, aHKkepoM H CTeH=-
KaMH# CKBAXHH;

B) MOPO3OCTOHRKOCTS;

I') HanexHag 3alluTa apMATYPhl OT KOPpPO3HH;

1) mManasg ycanka;

e) NpPOYHOCTB PaACTBOpA IIpY, CKATHH B T=- CYTOUYHOM
Bospacte He MeHge 200xkrc/cM, a B 28~CYTOYHOM ~ H e
MmMeHee 300krc/cMm -,

4.6, I[lpenenpHyo KpyHmHOCTB IleCKa, €r'0 KadeCTBO H
3epHOBOI cocTap cneAyer noabmpars ¢ yd9eToOM AMaMeTpa
CKBAa>XHHEI,

4,7, Bona, npuMeHgeMag Qg INPHCOTOBIIEHHH pPACTBOPa,
He OOJIXKH& CONepXAaTh BpPEeAHBIX NpHMecel, NpendTrcTBYIO -~
IUEX HOPMA&JIBLHOMY TBepAeHHAIO pacTsopa,

4.8. IIpodHOCTHL pacTBOpa ONpelelNdeTcd HCHBITAHE —
eM KOHTPOIILHBIX KYOHKOB paaMepoM  20x20x20cMm 2 n #
15x15x15¢cMm,

4,9, HargaXenue apmMarypnl aHKepHBIX Tar 6e3 npeasa-—
PHTENLHOTO HUCHBITAHHS KOHTPOIBLHBEIX KyYOHMKOB H omnpenene-
HHSI IPOYHOCTH pacTeopa He OAoNycKaeTcd,
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NPUNOXEHAUA

[Tpusroxenue 1

TexXHUKO - IKONOMUNECKoE CpasHeHKe cnocobos yxpenneuuss ONOnaHen

Tun npors-
BOOIONI3HE —

BOT'O COOpPYy-
XKenad

[lonnmopasIe
CTE€HbI

Csaligele
KOHCTDYRUBH

Heniontanug

Of8rnacTk NPEMeHEHHY

Ha BCeX THIax OIoln-
3KeK, 38 HCKIIOYLHUEM
OHON3Hei-NOTOKOR R
ONOJIZHEeY BLIA&BIHEBA -
HEd, NPHA MOIHOCTH
OnOJIABEeBRhIX HAKOIIQ —
wuit oo 7T-10M

Ha Bcex THnax onoi-
3Hell, 38 HCKIAIYEHZ —
&M OION3HeH~-IIOTOKOR
2 OoHnollauel pnilapiipg-
BadHEs, [IPH MOMHOCTH

YCHOBHA NPHMEHEHHUS

darnybnenue dyuna-—
MEHTa ITONIOPHEIX
CTEeH B IIPOYHLIS
KOpeHHbIe NMOPOALl H
CO3NaHAEEe 3aCTEeHHO —

| O nOpenaxa

darnybneure cpaft B

NpOYHLEIE KOPEHHLIe
NOPONALI M CO30AHHE

B pEie cCiydaep 3a-
CTEHHOTI'O hpenaxa

ONONSHEBLIX HAKONIe ~ |

ugit no 15-20m

Ha aceX Tznax oOnol~
35 eu

L Ip APHHE TpPemUuy

B nopogax 6qiee

OMKx » kKos3dbPHEIHOH -
re QENbLTpaAIUA

' /{q,= 50+80M/CcyTKE

O'xp CHTHDOBOYHAY
OHEMOCTHL YKpelje-

HAS MOPOAsI, pyd ,,3

KaMenHasg xJdanka
Ha pacTBope -
0,75~1,4; xupnuyg-

ggﬁel{f ang_a_ HHSP&CT-

BeTOH - l 5-—2 1.
XeneaobeToH — 1,9~
-2,7

1-3

0,55-0,7



&C

CrnExaruzanudl To Xe

CuyrTerTyeC-
KHe CMOJIbI

(cMmonusanus)

TepMuueckui

criocod yx-
penieHand

A HKepHBbIE
KOHCTPYKLHUH

KosTpbary e-
TbI

KOHTpGOpCHI

Ha Bcex Tunax
OIIQJIZHEel

TOo xe

Ha Bcex rTHnax
OIOJI3HEH, BKIouyad

OHOJISHK BLIOABR/IK-—-

BHHEH KpDOMEe OO~
3pel-HOTOKOR

Ha Bcex rtrHnax
OINOJIBHEH, KpoMe

OINON3HeU~-IIOTOKCR

a OIOJI3HIX,0NO—
HeBLle [pPYHTEI KO-

OPBIX COCTOAT H3

eCTKHEX OINOJIZHE -
bIX MacCcC

| Dns mecuambix Ipy H=-

| TOB C /(? =2+50M/ cyT~
KH,
IHenpruMmenumo npu Ha-
THYEY NOOA3EMHOH BO —
A bl Hmemmeg éﬂcno'r-
HOCThb pH =

NI CHIHYYHX TPYHTOB
[{(MeckOB M T"papHHHO —

lmecyaHelX cMecel).
BoaMoOxHO yxpennenue
MelIKUX IblIeBaThiX
IeCKOB C

/(? = 0,5+5M/CcyTKH

[Ang ravgucTLIX TPYHTOB

Bo3MpKHO NpUMEHEeHUe
B CeHCMHYECKHX pajfo-

Ons BCcex THIOB ONOJ-
3HeBLIX I'DYHTOB

3&1‘118631»9 He dyHiaMesn-

Ta KOHT C B

11 H%Hm HHBIE IIO—
I

2,8-3

30-40
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Il puroxenue 2

TexHuyecxua xapaktepucTuku OypoBbiX CTaHKOB

Tabnuna |
Texuuuecragd XapakTepHCTHXKA CTAHKOB BpamAaTenbHOTO (IHEeKOBOTO)

Oypenna _
[TapaMerpnl CTaHKOR | CBb-2 A1, CbP-1801  CBbP-125{BC-110/25 | [IBC-110
(rycenuuneift) | (rycenny (mar‘?m-— (Ha ca-

_ | HBIA _ I A nasKax )
Y ron HAKIOHA CKB&XH— |
HbLl, T'pan. S0-80 90-60 90-60 90-60 90-60
OduaMeTp CKBAXUHBLI,MM 150 160 =200 125 110 110-120
MaxkcuManwsHag rhaybuHa
OypeHus, M 24 25 25 25 50
CKopoCTE BpalieHug Oy-—
POBOT'O HHCTPYMEHTA,
06/MHuH | 153 248 220 220 220
IHnuna mraurd, M 1,85 4,2 2,0 - -
SEQROSTR \IAPEABIKERTA) 4 g4 0,66 0,3 0,3 -
CpenHee ynellbHOE NAaB -
JIeH#e Ha TPYHT,KIC/CM 0,52 0,59 0,58 - -
Obumag MOIHOCTHL 3JIeK-—
rTpoaBurartensi, xBT 40,58 g0 24,8 10 10
[[abapuTel CcTanka, M 4,9x2,8x0,716x3,1x6,213,4x2x4,5 3,3x2x3,8 | 3,3x2x3,8

O6mag Macca CTAaHKa, T 9,8 16,8 2,3 1,2 0,5



Gc

Tabnuna 2
TexHuyeckass XapakTepHCTHKA CTAHKOB BpalaTelbHOTo (lapoileyHOTro)

6y peHus
IlapamMmeTpsl CTaHKOB BTC-2 C blli-250

HuamMerp CKBaxX#H, MM 228-230 180-214 225-350 243-288
RESFHeqMennad NPOUSBONUTENL= |\ a4 Mo 120 20-160 -
'nybuna Oypenus, M 18 25 30 32
Yron Oypenud CKBaxug, rpan. 80-58 90-80 0-380 60;75:390
C -
Ta, 06/ Mun o FHETRIMERT A 40-120 30-300 | 60;120;180 [81;157
MakcumalbLHOEe Ocepoe naBje -
HHUe, TC 29 13 10 30
Y cTaHoOBIeHHaAss MOIIHOCTh NBH-
rarenda, kBT 334 218 94n.c.(nrzens)| 75
Pacxon cxaroro Bozayxa,
MS / MuH 9 18 4-9 18
' abapuTel, M

LM PHHA 16 8,5 5,1 4,7

AJIAHA 6,4 3,9 3,1 7,8

BBICOTA 23 11,2 5,0 14,4
Macca crTanka, T 70 36 15 50
CxopoCcThb IepeldBHXeHHd, KM/d 0,5 1,0 1,5 0,6



Texndueckas xapaxTepuCTERA

[TapaMeTpsl cTaEKkoB | HC B-2 YBb b2-125

drameTp cxpaxmu,MMm| 155 106 108 05; 125

I'ny6una GypeHnsd, M 18 50 40 22
Yron OypeHrs CKpa-

XXHH, T'pPan, 80-90 | 0,90 - 14-144
CpenHecMeHHad IIpo—

E3BOoAHTEeNnbHOCTb, M | 10-25 [10-25 | 28,4 -
CxkopocTh BpameHHd 7

6 or TA4BA,

OB Mun 70 | 41 22 40
Tan xomopo#t wyac TH 'yce- [lepe~ | 'yce- |lluenMa~
CTAaHKa HHYHLIN | HOCHOR | HEYHEIH | TuyecK At

[lapnenne B THAPO -~
CHACTeMe, ATH - 7 - 50-85

Y cragopinedHag MOk
HOCTL HNBERTareny,

xBT 45,8 10,8x0,0 - 17,2
"abapaThl CTaAHKAa, M
OAHA 4 - 4 3,6
LHRPHEHA 7 ~ 2,3 1,85
BLICOTA - - 8,8 —
Macca crTaHka, T 22,8 0,42 5,4 4,06
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Tabnana 8

CTAHKOB NMHeBMOyRAapHOTO AeACTBHA

1CBY oCBY | _ _ -

105;125 | 105;125 200 155-1685 250-290
22 22 36 34 25
20-104 80-90 60-30 -~ -
- - - 36,8 17-22
0,85 25-50 25-50 25-50 20
40
80

FycenungHBI i} -

100 50;100 50 - -
38,2 155 250 197 42,7
4 o 7,8 8 [
2,5 3,2 12,6 4,1 3,1
6,9 - - 23 15
4 12 36 29 18

27



I[Tpuroxcenue 3

3akpennenne HUXHEro aHxepa
C NOMOLBIO MHBLEUKPOBAHMA pPacTsopa NOA fasBneHuem

B ornrume or cnocoba “cpobonuoft 3anmBrE” pacTpBO -
pa B CKBAXHHY HARbEHHEPOBAHHES DACTBOPOBR IO MNAaBJIeHH e M
NO3BONKET YBENHYHTL YAEpPXHBBAOUIYIO CIHOCODHOCTL HHXK =
Hel'0 aHxepa Onarofnapd NpPOHUKAHHIO PAcCTBOpPAa B MENKHe
TpemHRHLl B IOpPhl KOPEHHLIX Iopoa,

B nacroamee BpeMu B ComoanopHum paszpaborana KO H -
CTPYKHHS HNOTPYXHOI'O HHBEeXKTOpa pa3zbopHOTO
runa (prc,1), mospongwiiag BEeCTH palboTpl Mo YK penl e-
HHIO TOPHBIX NOPOA XaK C BBeAEeHHLIMH B CKBAXHHY apMa-—
TYPHBIMHE 23NeMeHTaMHK (npaAgMH, KAHATAMH, CTEPXHEMH H
T.I,), TAK K 6e3 HEX,

[Ilpp ECHONBL30OBAHHAHY NOT'RYXHOTO HHBEKTOpPa HeoOXOnH -
MO BBUIONHSTL paboTel B clledyoomel odepedHocTH(pHEC.2):

1) Gypar CKBaXHHY HA paACHYETHYIO TIyOmHY;

2) IPOMHIBAIOT ee;
3) BBOOST B CKBAXHHY HYYOX H3 BBLICOKONPOYHOH IIPO m

BOJIOKE HAR CTepxHeBOH IIPDOBOJIOKH, 3AmMHUIeHHbI® B BepX-
Hel! gacTy OT KOPPOSHE DPEe3HHOBOR WIH NOJNEXJIOPBHHRIO -
pofi Tpy6xoff B EMelomu#t HEXHEA aHkep (cM,.puc.3,6 Ha -
crosmux *Mertonryeckux pekoMeHnanmik”);

4) onyckxalor B CKBaXHHy (Ha Heob6xoammyo rinybEHY)
HOT'DPYXKHOH HHBEKTOD C HNPOIIYCKOM NydKa BbICOKONPOYHOH
N POBOJIOKH 4Yepe3 NEeHTpPallbHOEe OTBEpPCTHEe B KOpNyce HHp-
exTopa;

5) DpHCOEOHHALIOT 3amOpHEI# TpyOonpopon K KOMIpecco-
DY E HaArHeTaTelbHH# TpybonpopodA X pPacTBOPOHACOCY Bbl-

COKOr'0 AAaBJ/IeHHS;
8) nomaloT B KOPIYC HHBEKTOpPA depe3 3anopHuIf TpY -

6onpopol BO3AYyX Ion RasilexnneM, lIpE aToM, Onaronaps

HJIHYHIO Npope3ell B xopnyce HEHbeKTOpa (cM,puc,.l),BHyn-
peRHsss ¥ HapyxHaga rubkme 000/0YKH INIOTHO IPHXHMAIOT-

8 K NOBEpPXHOCTH META/NIHYeCKOHR apMAaTypbl H CTEeHKAawm
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CKBaXHdHbl, | eM caMbM OOCTHTaeTcH TepMeTH38OHE HAaC -
TE CKBAXHHB, NOMANexaumell HALENHPOBAHAL

[7 F |
18
l.r'l .

Prc.l. Cxema XOHCTpyxXnHE EERBEXTODA:
l-MeTa/NMYIeCKRR XOPIYC; 2-peanbomad BTY/XA; S-HArHOTATEMLELMR
TpySonposon; 4-wrynep;d-Haxunnad rafxa; B-oreepcTre;7-mapyx-~
Had rudxas o6osouxa; 8-oTBepcrme; S-mEYTpeHRSE rEGKAa 080-
nouxa; 10-Harserarenvuas Tpyoxa;11,15,10-0mepcTre;l2-xnanan:

18-npyxuna; 14-xopnyc ; 17-3anopruft TpyGonpomson; 18~mrrynep

7) HarHeTalOT pPaACTBOpP B CKBaXWHY MOA MOABMeHHeM,

ilpy nopenenunm naemnenms pacreopa B HanmopHoM Tpy6omnpo-
BONe N0 pacHYeTHOI'O OTKphIBaeTcd KjalaH B pacTBoOp NO -
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CTylnaeT B CKBaxgHY,

Y CHIINe OTEDPLITHUSH
r.allaHa perylapyercs
[IOCPEeaACTBOM BBHHYHKBE-
HHSl KOpHyca kJ/jianaHsa B
KOPINYyC HHBEKTOpA;

8) cHEMaloT Nabile -
HEe B HaATHeTaTelbHOM
TpyOonpopoae MO OKOH -
YaHKH HHBEUHPO B A H K.
[Ipu aTom xnaman { nmon
neficTBUEeM N PY K HI bI)
BO3Bpauaercd B HCXOO~
HOe ITOJTOXeHHe, NpedoT-
ppainag TeM CaMbIM Bbk
X000 yxpenagoumero pact
BOpa U3 30HBl AHDBEKUAMK

9) crumalT napiie-
HHe BO3NyXa B 34lnop-—
HOM Tpydbolnposoae; INpH
2TOM TI'HOKHe OOO/IOYKH
OTXOO9T OT CT EeHOK
CKBAXHUHLI H METaljlH -

T _ | =eckoii apMaTypbl U HHB-
Prac.2. Cxema 3axpen/ieHRa HEXHErO eKTOp MOXHO JICT'KO H3 -
adKkepa ¢C NOMOWRIO  HNOIrpyXKHOTO Blle4Y4b H3 CKBAXWHHBI;
HHBEKTOPA: 10) mapnexaloT HHD-—
&-yCTAHORKA BRREKTOpA;O-HAarHeTaHpe eKTOD H3 CKBaXHHEI H
NIeMeHTONeCHAHOIO pacTpopa B CKBRA - NIPOMBIBAIOT HaAT'HeTa-
XHAY c BBONeHHHIM KaGeneM B3 BH ~  renpHbifl TPYyGOI PO BO N

COKONpO9HO/ NPOBAJOKH; B-TO Xe, Gea - TOBTOPHOTO HCIIOMbm
MeTa/INYecKofl apMmarypsl; l-HExuuh
anKkep; 2-Kaanaf;d=-grpexTop;4d=CcTeHKa
CX BAXHHEI; S=110/13 XJIOPBEHANOBA" 000 -~
nouyxa xaGenq; 6-zanopuuift TpySonpo-
pon; 7-ny4ox; 8-parHeraTenbAnit Tpy- AHKEpHYIO IUIHTY H a il
Gonpoeon; B-MeTauiNIeCKHfl CTepXeHb;
10-3aneMesTHpOBAHHAR 30HA

30BaHUS HHDLEKTOpa B
OApyrou CKBaxuHe;
11) ycramaBnEBawoT
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yCTbeM CKBaXHHBI C NMPONYCKOM apMaTypbl yepe3 I eH-
TpallbHOe OTBEepPCTHe B MIUTe;

12) HaTarupaloT apMaTypy M 3aKpeliFioT ee BepXHHM
AHKEPOM;

13) ycTpamBalOT TUAPOU3OMLUHUIO.

BO3MOXHO yCTpPOACTBO YWHUPEHHA OAPYTHM Crnocobom ~c
MOMOLIbID NOAAYH UL EeMEeHTONecC4YaHOTro pacTBOpa
HOA JaBleHHeM,

[Ipy U3roTOBNEeRNH AHKEPHO# B3AaTHXKH 3THUM CHocobom
(puc.3):

1) BBOOAT BO BHYTPEHHKIO NONHEXJIOPBHHWIOBYIO TpyOKY
Ny4YKa M3 BLICOKONPOYHO NPOBONOKH HHBEKTOP, IPencTans -
naomuit coboii orpesok TpyoObn anunoft 0,7-1,0M, HADY KHLIT
AraMeTp KOTOpOHN paBeH BHYTPeHHeMY OHaMeTpy IOJHUXIop-
BUHHIOBRON TpyObkH, HMewiuell B CBOeil BepXxHell yacTH pe3b-
60BOl KOHYZHbBIII HAKOHEYHUK C OTBEPCTUEM;

2) yctpamBaloT 3arnyuwky (npobky) H pesunombiii (06—
paTHbBIl) Knanad Ha KOHIE Nydka H3 BbICOKONPOYHOMR NpO -
BONNOKH, KiamnaH npeactabigeT cob0ofi pe3HHOBYIO TpPpyOKYy
BLICOTOIl He MeHee 680cM, HaleBaeMyl0 Ha IYYOK H3 B bl-
COKOIIPOYHOl NMPOBOJIOKKH H 3aKpellZIgeMYIO B BepXHel 4YacTH
IpoBONOYHOII cTaxkoit, Hemocpeacresenno nepen ycTpoil -
CTBOM KlallaHa B NOJHXJOPBHEENOBOH TpyOke nydka (B
MecTe ycTpoiicTBa kjanasa) Nej1aioT TpPHU NPOAOIBLHBLIX Bbl-
pe3da BbicoToOil He 6onee 10-15¢cMm ang nonayu pacTteopa B
cxkpaxuHy, TpyOka knamnaHa HOJXHa JIepeKpbiBaThb 3TH BLI -
pe3bl, 4TOObl NMOCJ/Ie OKOHYAHHUS KHBLEIHRPOBAHHA He AOonycC -
THTb NIPDOHKKAHHA pacTBoOpa& B NOJHXJIOPBHHRIOCBYIO TpYyOKY
B3 CKBaAXWHDI;

3) ycrpamBAOT pe3MHOBLIH HIK BOWNOYHBLIA callbHHUK.
CanbHHK OOMXEeH KMeThb AHaAMeTp, PaBHBLII AnaMeTpy CKBa-
KHHBl MM HECKONMbko Oonblie (cM.puc.3,B HacTOHUHEX *M e

TOAXYECKHX pexoMeHaauui”);
4) BypaT CKBaXuHy Ha pacuHeTHylo Tnybuuy;
5) BBOAAT B CKBAXHHY NYHYOK H3 BbICOKOMNPOYHOH NpoO -

BOJIOKH;
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Purc.3. CxeMa ycTpofilcTBA AHKEPHON 3aTHXKH NO=
Aagefl pacTropa nol gablieHdeM:

a~0ypenpe Cxpaxnnp); G=yCTaHoRKa Xabend U3 Bhi-
COXOTIPOYHONR NPOBOJIOKA B CKBAXHRY; B=-CO3HaHue
eMeHTONeCuaHol npodKH; r-HartHeTaHpe DeMEHTO
NeCYAHOT'O PacTBOpa B CXBAXNHY; l-CXBaXuga;
2-JIHHNG CKONMbXKEHHS; I=Kaldennb; 4-CANbHHE; Dwm(fe

DATHLIL KjanaH; O- HrxHuY aHKep; T-leMeHTONeC-
yanas npotxa;S-zalleMeHTUPOBAEHAS 30HA;3-TPYG-
Ka nyuka; 10-poicoxonpousas npoeos/icKa XKabeha ;
1l-nposonoynag cTaxxa;l2-peannopas rpybka xia-
naxa; 13-npopean B TpyGke nyuxa; 14-npotka;

1 G~ki1iHOBLIE aHKep; 18-xopnyc HumHEerQ aHkepa;
l'7~xouycHuii peabloBoli HAKOH@YHHK HHLEKTOpa ;

18-0TBepcTne; 189-nupexToOp



5) IpPOMBIBAIOT CKBAa:XHAY BONOI;

7) COEenHHSIIOT UHBEKTOP C PACTBOPOHACOCOM BLICOKOTO
napjleHus Tpybkoil ¢ peabbonbiMH MyQpPTamiu;

8 ) sanuBaloT B CKBaXXHHY (C NMOMOMBLIO NOMOIHUT e /1 b
HO{l TpyOKM HNH WaHTa, BBOAUMOTO B CKBAXUHY MeXOY
CTCHKOH CKBAaMXHHbLI H NYy4KOM A0 YPOBHSA calbHHUKka) Ile-
MEHTOINeCUYAHLII pPACTBOD HA ypoOBeHb OT callbHUKa N0 J1H-
HUH CKONbLXXEHHY OMNOJI3Hd, T.e, Hpubnusureanno 1,52,
HeobxonumMocTh daHHO Ollepalyll 3axiodYaercd B CcoO3 R a-
HUH IIJTOTHOH LeMeHTOollecyaloyt Npodbxiu;

9) npepnipaloT paboTy N0 OKOHYATENBLHOTO TBepNeHUd
pac TBopa-npodbKu;

10) HarseramoT neMeHTONeCYaHHi PACTBOD B CKBAXH-—
HY (uepe3 HAHBEKTOpP) NpH pacdeTHOM napinecHuy, Harnera-
HHe pacTBOpa ROJMKHO NpPOBOAUTLCH Oes3 nepepoiBa;

11) sakaHyHBAlOT HHBEIOHPOBAHHEe pacTBOpAa, H3BIEKAIoT
TpyObl HHBEKTOpA H3 CKBAXWHBI H NPOMBIBAIOT HX;

12) ycrananaupamoT (yHAAMEHTHYIO INIUTY HaQl yCTheM
CKBAMNHAHBLI C MPONYCKOM HNydkKa H3 BBLICOKOIIPOYROH NpPOBO —
JIOKH Yepe3 IeHTpalbHOEe OTBepcTHe MJIMThI;

13) nocne NOCTHXeEHHd PACTBOPOM HPOEKTHONl T PO Y-
HOCTH HATYTHBAIOT INYy4YOK TUAPOAOMKpPATAMH NBOIHOTIO Qe
CTBUS ¥ 3AKPENNdIioT IPOBOJIOKY B IJIMTEe BEepXHHM KJIHHO -
BEIM AHKEepOM;

14) BLINOJHAIOT TUIAPOHUIONALKIO.
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