MUHUCTEPCTBO TPAHCIIOPTHOI'O CTPOUTEJIBCTBA CCCP
KPEIUVIEHUE BBIPABOTOK

HABPBI3I'-BETOHOM U AHKEPAMM ITPU CTPOUTEJIBCTBE TPAHCIIOPTHBIX
TOHHEJIEH 1 METPOIIOJINTEHOB
HOPMBI TIPOEKTUPOBAHMUS U TIPOU3BOJICTBA PABOT

BCH 126-90
Muntpancerpoii CCCP

Pazpadoransr BHUM TtpancmoptHOro crpoutenscrBa Muntpancerposs CCCP, T'naBHbIM
KOOPAWHAIIMOHHO-TEXHOIOTUIECKIM  yIpaBieHneM crpoutensctBa, JIMWXKTom, MIIC CCCP.
PykoBogurens Temsl A-p TeXH. Hayk B. E. MepkuH; OTBETCTBEHHBIE UCIIONIHUTENN: KaH/l. TEXH. HAYK
B. M. Cmonanckuii, nuwx. U. B. I'mpenxo, xaun. texs. Hayk H. C. UersipkuH, a-pa texs. Hayk . T.
Tomunmackuii, A. E. [lelikuH.

Buecenst BHUU TpancnoptHOTo cTpoutensctBa Muntpancctposs CCCP.

Ioxarorosnens! k yrBepxaeHuto I naprexnopmuposanueM 'occrpos CCCP 0. A. Ky3pmuuem.

C BBenenueMm B neiictBue BCH 126-90 “Kpennenne BRIpaOOTOK HAOPBI3TOCTOHOM W aHKEpPaMH
IpPU CTPOUTENBCTBE TPAHCIIOPTHBIX TOHHENEH M METpOmosiMTeHOB. Hopmbl mpoekTupoBaHus Hu
mpou3BoJCTBa pabor” yrpaumBarorT cwiy BCH 126-78 “UHcTpyKius MO NPUMEHEHHIO aHKEPOB U
HaOpbI3r-0€TOHA B KauecTBE BPEMEHHOM KPEeIy BEIpa00TOK TPaHCIIOPTHBIX TOHHENEH .

Cornacoano ¢ I'occtpoem CCCP 25 urons 1990 1. Ne 7-524.
OPEJUCJIOBHUE

Hacrosimne Hopmer paspaboransl B qononHenue k riasam CHull no mpoexrupoBanuto (CHull
11-44—78 “TonHenu xene3HonopoxHbIe U aBToopokHbIe” 1 CHuII 11-40—80 “Metpononutens”) u
cTpoutenbcTBY TOHHened u merpomonuteHoB (CHull I11-44—77 “ToHHenmu >kene3HOZOPOXKHEIE,
ABTOJOPOXKHBIE W THAPOTEXHWYECKHE. MEeTpONOINTEeHB ) Ha OCHOBE OOOOIIEHHS IepesoBOTO
OTEYECTBEHHOT0 M 3apyOeXHOro OIbITa MPUMEHEHHs aHKEpOB W HAaOpBI3rOETOHa Ui KperuleHHs
MOJI3€MHBIX BEIPaOOTOK.

Hopwmsl conepkaT: HeoOXoQuMble yKazaHWA Al BbIOOpa BHAA BPEMEHHBIX W ITOCTOSIHHBIX
KOHCTPYKIMH Kpemu U3 HaOphI3rOCTOHAa M aHKEPOB, a TaKkkKe KOMOMHHMPOBAHHBIX KOHCTPYKLUI;
pacyeTHbIe MOJ0KEHHS ISl OTpEJIeNICHNs] UX MapaMeTpoB; TpeOOBaHMs K MaTrepualiaM KOHCTPYKIIMH,
TEXHOJIOTUM W OpPTaHM3allMM padOT 10 WX BO3BEACHMIO, BKIIOYas METOAWKH KOHTpOJS KadecTBa M
OLICHKH COCTOSIHHS 3aKPEIUICHHBIX BEIPAOOTOK.

Hopwms! BkTo4aroT nepepaboTaHHbIE MaTepUalibl ASHCTBYIONINX BEJOMCTBEHHBIX CTPOHTENIBHBIX
HopM (BCH 126—78) a takxke pe3ysbTaThl UCCICIOBAHHUH, MPOBEICHHBIX 32 MOCIEIHHE JECATH JIET
HOHUHNCom, CublITHUNCom, CKTE T'maBronremsmerpoctpos, MUNTom, JIMUXKTom u apyrumu
OpTaHHU3ALUSIMU.

Hopwmer paszpabortansr n-pom TexH. Hayk B. E. Mepkunabmv umk. . B. T'upenko, xanmumatamu
TexH. Hayk B. M Cwomsackum, J[. WU. KomuneimM, B. M. KonoHoBbIM, wumxkeHepamu A. B.
BypHiureiinom, JI. A. Bopo6séBeiM, 3. I'. Koonamsumu (IITHUUC), xann. texH. Hayk I'. ®. IlerpoBbiM
(Cu6IUHUUC), urx. B. B. ®unatoBbiM, kaHgumaTtamu TexH. Hayk b. A. Burren6eprom, H. C.
YereipkuasiM (CKTB ['maBroHHENMbMeTpocTposi), JOKTOopamMu TexH. Hayk Jl. M. TomumuHckuM
(JIMMXKT) A. E. lletikunbiM, kana. Texs. Hayk JI. M. Jlo6muuem (MUUT)

3am. oupexmopa uncmumyma I". J]. XACXAIUX

BeoMCTBEHHBIE CTPOUTENBHBIE HOPMEI BCH-126—90
MuHucTepcTBO Kperuienne BbIpaboTOK HAOPHI3rOETOHOM 1
TPAHCIIOPTHOTO aHKepaMH TPU CTPOUTEIBCTBE TPAHCIIOPTHBIX B3amen BCH 126—78
crpoutenbctBa CCCP TOHHEJIEH U METPOTIOJIUTEHOB. HopMBbI
NPOEKTUPOBAHMSI U IPOM3BOACTBA paboT




1. OBIME NMOJOXEHUA

1.1. TpeboBanust Hactosimx HopMm 1OMKHBI COOMIONATHCS TIPH MTPOSKTUPOBAHUH U BO3BEICHUH
KOHCTPYKIMH KpeluieHHs W3 HaOphI3rOeTOHa, aHKEpPOB, apoOK WM MX KOMOHMHanuid B BbIpabOTKax
METPOIOJINTEHA, KEIE3HOJOPOKHBIX U aBTOJOPOXKHBIX TOHHEIIEH.

Hopwmpl ipenHasHadeHsl il opranu3anuii MuHucTepcTBa TpancnopTHoro crpoutenscTBa CCCP,
OCYIIECTBIISIIOIINX MPOSKTHPOBAHUE M CTPOUTENBCTBO TOHHEJEH, a TaKKe JPYTMX MUHHCTEPCTB U
BE/IOMCTB, IIPOBOASIINX ITPUEMKY 3THX COOPYKEHHH.

1.2. Hopmer pa3zpabotansl B cootBeTcTBUM ¢ TpeboBanmsivu CHull 11-40—80; CHull 111-44—77;
CHull 2.05.05 u “IIpaBun 06e30macHOCTH M IPOM3BOACTBEHHOH CaHUTAPUH IPHU CTPOUTEIHCTBE
METPOINOJINTEHOB U TOHHENEH’ W Jpyrux AEHCTBYIONIMX HOPMATHBHBIX JOKYMEHTOB, a TaKXke B
COOTBETCTBUM C aHAJIOTMYHBIMU TpeOOBaHMSAMM IJIs pacdera, ycTaHoBieHHbIMH TnaBamu CHull mo
MPOEKTUPOBAHUIO TOHHEJIEH 1 METPOIIOINTEHOB.

1.3. PabGoTel 1m0 BO3BEACHHWIO pacCMaTPUBAaEMBIX B HacTOAmMMX Hopmax Kpemeidl TOIDKHEBI
BBITIOJIHATHECA B COOTBETCTBUU C MPOCKTAMU OpraHU3allui CTPOUTEIILCTBA U MTPOCKTAMU MTPOU3BOJACTBA
pabor, pa3paboTaHHBIMU U YTBEPKJICHHBIMH B YCTAaHOBJICHHOM ITOPSI/IKE.

1.4. Tlpu BBIOOpE crOCO0a MPOXOAKH MPEATIOYTEHIE CIIEAYEeT OTAaBaTh KOMOAtHOBOMY cIioco0y,
Kak oOecledynBaioleMy MHHHUMAIbHYIO IIEPOXOBAaTOCTh KOHTYypa BBIPAOOTKH M MHHHMAJIBHOE
HapylIeHHe MacCHBa.

1.5. TIpu OypoB3pbIBHOM crocoOe BeneHHs paboT NpUMEHEHHE aHKEPOB M HaOpBI3rOeTOHA
CJIE[yeT COYeTaTh C KOHTYPHBIM (TJIAaIKKM) B3pBIBAHHEM, OOCCIICUMBAIONINM IOBBIIICHHE TOYHOCTH
00pabOTKM MOBEPXHOCTH M YCTOMYUBOCTH BBHIPAOOTKH.

1.6. TIpu Bo3BeneHUH Kperel ¢ IPUMEHEHHEM aHKEepOB M HaOpBI3rOETOHA CIIEyeT CTPEMHUTHCS K
MaKCHMaJIbHOM MEXaHH3allMi M aBTOMAaTH3allly KPENeKHBIX MPOLIECCOB M ONepanuil yaenss ocoboe
BHHMaHHE TEXHOJOTHIECKOH HaJEKHOCTH MPUMEHIEMBIX MPOXOAUYECKUX KOMITJIEKCOB.

BHecensl Beecoro3HbIM Hay4HO- VY TBepKICHBI yKa3aHHEM Cpok BBeIIeHUS B ICHCTBUE
HCCIeI0BaTENBCKUM HHCTHTYTOM | Muntpancctpos CCCP ot 18.07.90 1 suBapst 1991 1.
TPAHCIOPTHOTO CTPOUTEIHCTBA Ne CB-519
(IIHNUHN Com)

1.7. Bo3BeneHue kpenu JODKHO BBINOJHSATHCS TONBKO HAa OCHOBAaHMM IMACHOpPTa KpEMIeHUs
MOJ36MHON BBIPAaOOTKH, COCTaBIIEMOTO B COOTBETCTBHM C TpeOoBaHMSAMM Hactosmmx Hopm Ha
OCHOBaHHMHU pabO0UYNX YEPTEKEH U PE3yJIbTATOB MPEABAPUTEIBHBIX HCIIBITAHHH.

[TacmopTt KpemjeHHs YTBEpXKAaeTCsl TIJIaBHBIM MHXXEHEPOM CTPOUTENBHONH OpraHu3aluu.
TexHn4ecKuil nmepcoHall CTPOMTENBLHOIM OpraHu3anuy 00s3aH BECTH CHUCTEMAaTHYECKHH KOHTPOJb 3a
COOJIOIGHNEM TIaclopTa KPEIUICHMS, COCTOSHHEM BBIPAOOTOK, 3aKPEIUICHHBIX aHKEPaMH, apKaMHu,
HAOpBI3rOETOHOM M HMX KoMOuHanusiMu. IIpy WM3MEHEHHM WH)KCHEPHO-T€OJOTMYECKUX YCIOBHH
MAcToOpPT KPETyIeHUs OJICKUT KOPPEKTUPOBKE.

1.8. Ilpn uCHOJIBb30BaHUM AHKEPOB, apOK M HAaOpPHI3rOETOHA B MOCTOSHHBIX KOHCTPYKIHSAX B
TEXHMYECKOH JOKYMEHTAllMH IOJDKHBI OBITh YKa3aHbl MEphl MO0 OOECHEYCHHIO MX IOJITOBEYHOCTH:
OMOHOJIMYMBAHHE METAINIMYECKUX CTEPIKHEW aHKEPOB U apOK; CHHKEHHE KOHIICHTPALUN XUMHUYECKHX
J00AaBOK JI0 HOPM YCTAHOBJICHHBIX JUIS MOCTOSHHBIX KOHCTPYKUHMH IO YCJIOBHSM HPEIOTBPAIICHUS
KOPPO3UH; IPUMEHEHNE METAIIIMYECKUX CETOK MU TUCIIEPCHON apMaTyphl.

2. OBJIACTb IPUMEHEHUS AHKEPOB 1 HABPBI3I'BETOHA. BBIBOP BUJIA U
KOHCTPYKIIMHU KPEIIN

2.1. AHKepHYIO W HaOpBIBTOCTOHHYIO KpemH, a Takke WX KOMOWHAIIMM B BHIC aHKEp-
HaOpBI3rOETOHHOM, apOYHO-HAOPHI3TOETOHHONW M aHKeP-HaOPBI3rOETOH-apOYHOM Kpemnel paspernraercs
MNPUMEHATH B T'OPU3OHTAJIBHBIX U HAKJIIOHHBIX TOHHEJIBbHBIX Bblpa6OTKaX BCE€X BUIO0B, NPOXOAMUMBIX B
Cyxux u cnab0o00BOJHEHHBIX MaccuBax (TPyHTaxX BIAXHBIX, Kalle)kax) HE HIKE CpelHer
YCTOHYMBOCTH (pacyeTHOE JOIYCTHMOE BPEMs TEXHOJOTMYECKOTO HCIIOJIb30BaHHS HE3aKPEIUICHHOTO
obOHaxxeHust mopox 10 10 cyT), CIOKEHHBIX MOPOAAMH C COMPOTHBICHHEM OJHOOCHOMY CXKATHIO ‘B
maccuBe” (o CHull 2.05.05) e menee 30 MITa.

2.2. IlpuMeHeHrEe aHKEPOB M HAaOPBI3rOETOHA ISl KPEIUICHUS BBHIPAOOTOK B CI1a00yCTOHYMBBIX
MaccHBax (pacyeTHOE JIOIyCTHMOE BPEMs TEXHOJIOTMYECKOTO HCIIOJb30BAHUS HEMOJIKPEIICHHOTO
oOHa)KeHUsI MTOPOJl HE MeHee | CyT) caMOCTOATENBHO WM B COYETAHWH C apKamMH (KOMOMHHpOBAaHHAsS
aHKep-HaOpbI3rOETOH-apouHasl Kpelb, 00s3aTeIbHO C METAJUIMYECKON CETKOM) pa3periaeTcst TOJIBKO
MPY HAIMYUM WHXEHEPHOTO O0OCHOBAaHMS—IIOATBEP)KICHNE OIBITHBIMA pabOoTaMH B YCIOBHAX



CTPOUTECIIBCTBA WM Ha JAPYIux O6"I)CKT8.X B AaHAJIOT'MYHBIX YCJIOBHUAX C YUYCTOM HpMMeHﬂeMOﬁ
TEXHOJIOTUH, IMEIOIIErocs 000pyI0BaHUs U KBAIM(PUKAIIMN POXOTIHKOB.

[IprmeHeHne aHKEpOB M HAOPBHI3TOETOHA KaK CAMOCTOSTEIILHOW KPEMH MJIM KaK COCTaBHOM YacCTH
apo4HON (paMHOI) CHCTEeMBl KperuieHHs (MeXpaMmHas 3aTsDKKa) B HEYCTOHYMBBIX MAacCCHBAX
(pacueTHOE BpeMsi HENOJAKPEIJIGHHOT0 OOHaXXEeHHsI MeHee | CyT) U 30HaX TEeKTOHHYECKHX HapyUICHHH
pasperaeTcst TOJIIBKO MPU TIOJyYEHUH TOJIOKUTEIBHBIX PE3yIbTaTOB ONBITHOW MPOBEPKH B YCIOBHUIX
CTPOUTEIHCTBA.

2.3. Bo Bcex ciydasx TpPHMEHEHHS HaOpPBI3TOSTOHHONH Kpemu MIODKHO 00ecrednBaThCs
cleruieHne HaOpbI3r0eToHa C TPYHTOM HE MEHee CONPOTHUBIICHHS CaMOTO TPyHTa Ha pacTshkeHHe ‘B
KyCKe” JUIS CJTa0bIX U CHIBHOTPEIIMHOBATHIX Topoa 1 He MeHee 0,5 MIla 1yt Kpenkux CKalbHBIX.

2.4. BeIOOp Kpenu NpearnouTHTENFHEE OCYIIECTBIATh B /IBAa 3Talla—CHAYana OpHEHTHPOBOYHO
BBIOMPAIOT BHJ Kpenu (BapHaHTHI), KOTOPHI MOXKET OBITh TEXHOJIOTMYECKH OCYIIECTBICH B JaHHBIX
YCIOBUAX CTPOUTECIBCTBA, 4 3aTCM YTOUYHAIOT KOHCTPYKIUIO U MapaMETpbl KPEIU MO COBOKYITHOCTH
WH)KEHEPHO-TE€0JIOTNYECKUX M TEXHOJIIOTHUECKHX (DAaKTOPOB.

2.5. B obmeM ciaydae TPOEKTHPOBAHME KpENW C NPUMEHEHHWEM AaHKEpOB M HaOpBI3rOeTOHa
JOJDKHO BKIIOUaTh BBHIOOp (HAa3HauEHHE) CIIEIYIOUINX MapaMeTpPOB: [UIMHBI aHKEPOB, I1ara KperieHusl,
JIMaMeTpa HITaHT, KOJIMUEeCTBa CJI0eB HaOphI3rOeToHa, ero Kiacca.

Jdns  mpeaBapurenbHOr0  (OpHEHTHPOBOYHOTO) BbIOOpa THIIA KpEeNmM B 3aBUCHMOCTH  OT
MHKCHEPHO-TEOJIOTHYECKUX YCIOBHM M pa3MepoB BHIPAOOTKM MOXKHO MOJIB30BAThCS IAHHBIMH
npuIoxeHus 1.

IIpn Bo3BeneHun HaAOPHIBrOETOHHON Kkpernu (00AenKH) B BBIPAOOTKAX, HPOXOAMMBIX
OypOB3pBIBHBIM CIIOCOOOM, cieayeT o0ecrneynBaTh JOMYCTUMYIO IIIEPOXOBAaTOCTh ITOBEPXHOCTH
noposHOro oOHaxeHWs. KpuTepusiMu [IOMyCTUMOM IIEPOXOBATOCTH SABISIOTCS OTHOIICHHE Y
CYMMAapHOH JUIMHBI OTIEYAaTKOB (CIEIO0B) INMYPOB K CyMMapHOHN JJIMHE BCEX KOHTYPHBIX LINTypOB U
BBICOTA /1y HEPOBHOCTEH (BBICTYIIOB BIAJMH) MEX/y OTII€YaTKaMH ILITYPOB:

Y =483T+0,52f+ 30,29 %;
he< 1,08 T+ 0,06 £+ 13,23 cm,

rae T—kaTeropusi TPEIMHOBATOCTH CKAJIBHOTO MAacCHBa MO KJIACCH(PHKAIUU MeEXBEIOMCTBEHHON
KOMHCCHU TI0 B3pBIBHOMY feiy; f—Kko3(hduunent kpenoct 1o M. M. IIpoToapskoHOBY (IIpHIIOKEHHE
2).

Heo6xoanMoe kadecTBO MOBEPXHOCTU KOHTYpa TOHHEIST MOXHO 00ECHEUUTh ITyTEM NMPUMEHEHUS
KOHTYPHOTO B3pbIBaHMA. MeToAMKa pacueTa [apaMeTpOB KOHTYPHOTO B3PBIBAaHUS, KPUTEPUU
COCTOSIHUSL TIOBEPXHOCTH KOHTypa M METOAbl YCTPAaHEHHs] CBEPXHOPMATHUBHOM MIEPOXOBATOCTU
MOBEPXHOCTH ITPH HAOPBI3rOETOHUPOBAHNUH NTPUBEACHBI B ITPUIIOKEHNH 3.

2.7. OkoHYATENBbHBIE MapaMeTpPhl KOHCTPYKIWH KpPEmH TOHHENS (TONIMHY HaOPBI3rOETOHHOTO
MOKPBITHS, JUIMHY aHKEPOB H T. JI.) CIelyeT yCTaHaBIMBaTh PACYETOM COIJIACHO TpeOOBaHUSM IJ1aB 3 U
4 nacrosiumx Hopm.

2.8. BriOOp ONTUMAIBHOTO BapHaHTa KOHCTPYKIMH KOMOMHHPOBAHHOW KpEIH PEKOMEHIYETCS
MPOMU3BOINTH HA OCHOBE TEXHUKO-?)KOHOMHUYECKOTO CPABHEHUS B COOTBETCTBUH C YKa3aHUAMH II. 2.5.

2.9. Ilpn npuMeHEHUH aHKEPOB M HAOPHI3rOCTOHA B BEYHOMEP3JBIX T'PYHTAX JOJDKHBI OBITH
obecrieueHs!:

Ha/Ie)KHOE 3aKPEIUICHHE aHKEPOB M CLEIUICHHE HaOpBI3TOSTOHHOTO IMOKPBITHA C MOPOAOH IpH
TEMIIEpaType MOPOTHOIO MacCHBa;

JIOCTaTOYHAasi HeCyllas CIIOCOOHOCTh Kpenu W COXpaHeHHe ee¢ paboTOCHOCOOHOCTH TIpH
BO3MOKHOM OTTaHBAHUU MEP3IOTHL.

VYka3aHHBIM TPeOOBAaHMSAM OTBEYAIOT, ITPEXK/AE BCEr0 KIMHOLIEIEBBIE M PAcIOpHBIE aHKEPHI,
3aKpemsieMble B MaccuBe (B Cilyyae IEpexoja IPUKOHTYPHOIO CJOS IOPOA B HEYCTOMYHMBOE
COCTOSIHUE TIPU OTTaWBaHUM) 32 IpeAeIaMH 30HbI OTTAUBAHUS TOPOJ.

[IpumeneHune >xene300€TOHHBIX aHKEpOB, AHKEPOB Ha IUIACTOPACTBOPAaX W HaOpBI3rOeTOHA
JIOIYCKAeTCsl TIPU CO3/IaHUN YCIIOBHUI 11 HOPMAJIBHOTO TBEPJICHNS OMOHOJIMYMBAIOIINX PAaCTBOPOB U
6eToHa MOKPBITHH ITyTEM BBEJCHUS IPOTHBOMOPO3HBIX 100aBOK, HCKYyCCTBEHHOT'O MTOJIOTPEBA U T. II.

3. HABPBIBI'BETOHHA# KPEITb

MatepuaJibl, 10A00P COCTABA CMECH U TEXHOJIOTHS KPeIlJIeHHsI HAOPbI3r0eTOHOM

3.1. KoHCTpyKIK Kpenu M3 HaOpbI3rOSTOHa MOTYT BBIIOJNHATHCS B 3aBUCHMOCTH OT YCJIOBHM
NPUMEHEHMSI B BHJE HEapMHUPOBAHHOTO WJIM apMHPOBAHHOTO METANIMYECKOH ceTKol (ubpamu
MOKPBITUS KaK CAMOCTOSITEIbHON KOHCTPYKIUY TaK U B COUETAHUU C aHKEPAMU HITH apKaMH.



3.2. lnst ycrpoiicTBa HAOPHI3TOETOHHOTO TOKPBITUS JOJDKHBI IPUMEHSTHCS KOHCTPYKLHOHHBIE
6eronsl, coorBercTByomme ['OCT 25192—82, B TOM umcie TSXKENbI U JIETKUH IUIOTHOW CTPYKTYPBI
CJICAYIOIIHX KJIACCOB U MapoK, ONPEEIsieMbIX B 28-CyTOYHOM BO3pacTe:

1. Kitaccel 6eTOHA 1O MPOYHOCTH HA CHKATHE:

TSOKEIBIA . . . .o oo i i B25; B30; B35; B40; B45
MEJIKO3EPHUCTBIM. . . . . .. ...... B25; B30; B35

JIETKUi OETOH MpH MapKax 1o
cpenneit miotHOocTH J{1600—

J2000. . ... .. B25; B30; B35; B40

2. Knmaccel 6eToHa 1Mo MpOYHOCTH Ha B=1,6; B;=2; Bi=24;
0CEBOE pacTsHKEHHE. . . . . . . . . . . B=2,8;B=3,2

3. Mapku 1o MOPO30CTOMKOCTH. . . . . F100; F150; F200; F300

4. Mapku 1o BOJIOHEIpOHUIIaeMOCTH . W4, W6; W8

3.3. Jlns npuroToBneHUs: HAOPBIBTOSTOHHBIX CMeceil CieAyeT NPUMEHSTh EMEHTbI, 3al0THUTEIH
U 700aBKH II0 CTAaHZApTaM M TEXHHYECKUM YCIOBHSIM HA MarepHalbl KOHKPETHBIX BHIOB B
cootBercTBun ¢ 'OCT 26633—S85.

3.4. B 3aBucuMocTH OT TpeOyeMoro kiacca HaOpbhI3rOETOHA M0 MPOYHOCTH Ha C)KaTHE MapKy
LEMEHTa ClieAyeT Ha3Ha4aTh 1o Taou. 1.

Tabnuma 1
Kiacc Habpr3roerona Mapka 1ieMenTa
pEeKOMeHIyeMasi JOIyCKaeMasi
B25 400 500
B30 500 400, 600
B35 500 400, 600
B40 550 600
B45 600 550

3.5. B kadecTtBe BSKyIIEro HEOOXOOWNMO TIPUMEHSATH IOPTIAHIAIEMEHT, B TOM YHCIE
6e3100aBouHbIN 1 ¢ MuHEpabHBIME qo0aBkamu mo 'OCT 10178—85 u TOCT 23464—38S5.

3.6. IIpu arpeccHBHBIX BO3ACHCTBUSIX Ha HAOPBI3TOETOHHBIE KOHCTPYKLUH NPU HAIOPE BOABI 0
0,1 MIla B mpomecce 3KCIUTyaTalid MEMEHT, MEJIKHH W KPYNHBIH 3allOJHUTENN BHIOMPAOT B
cootBercTBuH co CHulI 2.03.11—85 “3amuTa CTpOUTETBHBIX KOHCTPYKITUI OT KOPPO3HH .

3.7. JIns OBICTPOTO 3aKpeIuIeHHs BBIPaOOTKH (OCOOEHHO MPH OOBOJHEHWH €€ MOBEPXHOCTH), a
TaKXKe JJI1 CO3JaHUs HAaOPBI3rOCTOHHOrO MOKPBITHS TOMmuHOH 20—30 cM TpH HCIIOJB30BaHUU
OOBIYHOrO (HE CHEeNMATBbHOTO) IIEMEHTAa B COCTaB CMECH JIOJDKHBI OBITh BBEIEHBI J100aBKH—
YCKOPHUTEIH CXBATHIBAHUS M TBEPICHIUS.

3.8. Bug BsKymero M XUMHYECKHX [100AaBOK JUII TEXHOJOTHMYECKOW KpPEMd BHIOMPAIOT B
3aBUCHMOCTH OT TPeOOBaHWH, NMPeNbIBISIEMBbIX K HAOPBI3rOETOHY, ONpENeNIIeMbIX XapaKTePHCTHKOM
TPYHTOB, WX YCTOHYMBOCTBIO, OOBOJHEHHOCTHIO, TEMIIEPAaTYpOi M HaJIMYMEM arpecCHBHBIX Cpel
(mpunoxenus 4, 5, 6).

39. [ngd TOIXy4eHHS TPOCKTHBIX MAapoK HaOphBrOeToHa IO MOPO3OCTOMKOCTH U
BOJOHEITPOHULIAEMOCTH PEKOMEHIYETCSl MPUMEHSTh LeMeHThl ¢ coaepxkanueM C;A < 7% u C;A +
C4AF < 20%.

3.10. Kaxxnas HOBas mapTHsl LIEMEHTa, TMOCTyMAaroIlas Ha CTPOMTEIBCTBO M HCIOJb3yeMas IUis
HaOpbI3roeToHa, TOKHA MCIBITHIBATHCS HA aKTUBHOCTH, HOPMAJILHYIO I'YCTOTY M CPOKH CXBATBIBAaHMS
B cootBercTBUH ¢ TpeboBanusmu [[OCT 310.1—76*, TOCT 310.4—S81*, TOCT 310.2—76*, TOCT
310.3—76*, TOCT 310.5—88, 'OCT 310.6—38S5.

3.11. [JIns oOecrmeueHus Kiacca HaOphI3rOETOHA HA OCEBOE pacTsbkeHue B; 1,6 U BbIlie
PEKOMEHIyeTCsl BBOJAUTH B CMeCh (pUOpBI—CTalIbHBIE BOJIOKHA JUIMHOM 710 32 M n nuamerpoM o 0,5
MM B KoJ4ecTBe 10 6% OT MacChl CMECH.

3.12. B xadecTBe MEJKOIO 3alOJHUTENS U1 HaOpBI3rOeTOHA ClIeAyeT WCHOIb30BATH IUIOTHBIN
necok, ynosnersopsiromuii 'OCT 8736—85 u umeromuii cneayromue XapakTepuCTUKN:

MOJYJIb KPYHHOCTH—HE MeHee 2 (MCHOJIb30BaHME Ie€CKa C MOJYJEeM KPYHNHOCTH MeHee 2
JIOITyCKAETCs TIPH CIIEIIAIbHOM 3KCIIEPHMEHTAIEHOM 00OOCHOBAHHH);

OTHOCHTEINIbHAS BIAXHOCTH—0 7%;



MpEeAENBEHOE CO/IePKaHNEe TIIMHUCTBIX YacTui—io 0,5%;

conepxanue 3epeH ppakuuu merbIe 0,14 mm—uao 10%;

nIpeaenabHoe coaepxkanue (hpakuuii kpynaee 10 mv—Hae 6osee 5%.

Jonyckaercsi npuMEHEHHe MIOPUCTOTO TecKa, oTBeyatoriero rpedosanusm 'OCT 9759—83.

3.13. B kadecTBe KpYIHOTO 3aIllOJIHUTENSI Ui HAOPBI3rOETOHA CIIeAyeT NPUMEHSTh 1e0eHb WK
mebenp w3 rpaeus, yaoeierpopsromuii [OCT 8267—S82, TOCT 8269—87, TOCT 9757—S83 I'OCT
10260—S82.

3.14. MakcuMaJIbHBIA pa3Mep KPYIHBIX YacTHI[ 3aIOJHUTENEH cileayeT Ha3Ha4aTh C yY49eTOM
TEXHUYECKUX XapaKTEPHCTHK MPHUMEHSIEMBIX HaOpBI3rOETOHMAIINH M TOJIIMHBI HaOpHI3rOETOHHOTO
TOKPBITHA, HO He Oojee 25 MM, IPUYEM B IOKPBHITUSAX TOJIIMHOM 10 5 CM MaKCHMAaJbHBIH pa3mep
3epeH KPYMHOTO 3alOJHHUTENS HE JOJDKEH MpeBbimaTh 10 MM, a B OKPHITUSAX TONMIMHON oT 5 1o 10
cm—He 6ozee 15 MM. CoBMEIEHHBIE KPUBBIE IPAHYIOMETPUUECKOT0 COCTABa 3aIlOHUTENEH IS 3TUX
CJIy4yaeB J0JDKHBI YKJIaJIbIBAaThCsl B 30HY rpaMKoB Ha puc. 1.

"
=
.

g) i

F | — — & =
T T IS 41 s, o T
. PP N N I -y T ..f:.f;r '
” I.I_i - T, . :."' E :T.Iﬂ I _.pi"-r f.
ol 1 :Q-\.". -\- o #HE= T Al L
3 ' “‘\-&ﬁ“‘i{ il ¥ o ] 1 //.-"'
¢ | R —— s I Yy 717
! "‘\I-.k | ] = 5:' T . =
5 3 N | g a0 H—— 2 /_.-L‘ £
a0 ';‘m | ,-r"* "r{'-""‘!
- 1 - P 1
Fisa
100 | |
L)) o 3 g8 12 25 5 woo
Sgaren wOOTTRL, M
& A -
% “ 10 '
§ .
o X
& B
bl
50 —
" o ———
bl
oo gm_
d B0
L i

]

Qy 98 2! 2% §F o
Py WL MY

£

Puc. 1. I'panynoMeTpuveckuii COCTaB 3aMOJHUTENCH ¢ MAKCUMAIBHBIMU pa3MepaMu 3epeH 25 mum (a),
15 MM (6) 1 20 MM (6):

Cp€AHUEC 3HAYCHUSA, — — — NPEACITBbHBIC 3HAUYCHUA

3.15. Bonma mnst 3aTBOpeHHs HaOpPBI3TOCTOHHON CMECH JOJKHA COOTBETCTBOBATh TPEOOBAHUSIM
I'OCT 23732—79.

Bopna nnst 3aTBOpeHHs CyXol cMecH B YCIOBHUSX TeMrepaTyp Huke mmoc 5°C nomkHa nMeTh (Ha
MOMEHT MOJ[a4yu ee K coruty) temieparypy 40—70°C. BnaxHOCTh cMecH 3aIojHUTENeH I0KHA ObITh
He MeHee 2%. Ilpu ucnonb30BaHMM CMECH 3alOJIHUTENEH ¢ BIaXKHOCTBIO A0 2% C LENbI0 CHU)KEHUS
KOHIIEHTPALMK MbUIM IPH HAOPHI3rOETOHMPOBAHUH CIIEAYET HCIIOJIb30BaTh JIBE KaMepbl CMEIICHUS,
OJTHa U3 KOTOPBIX OTHECEHA OT COILIA Ha paccTossHUE 4—35 M.

3.16. CocraB HaOpbI3rOCTOHA HAUICKUT MOJOUpPATh, JO3UPYs KOMIIOHEHThI MO Macce, B
COOTBETCTBUH C PEKOMEHIyeMOI METOAMKOMN (TIpuiiokeHue 7).

3.17. BopoueMeHTHOE OTHOILICHNE HAOPBI3rOETOHA CileyeT NpuHUMaTh B npeaenax ot 0,4 mo 0,5
(c yueToM BIIaXXHOCTH 3aIOJHUTENCH) .



le/I OIMpCACICHNN HeO6XOZLI/lMOF0 KOJIMYECTBA BOJbI CICAYET YYUTHIBATH, YTO OITHMaJlbHasA
JKECTKOCTh HAaOpbI3roeToHHOM cMecu coctaniseT ot 20 1o 60 ¢ mo TOCT 10181—76.

3.18. Ilpu HaHeceHnH HAOPHI3rOETOHA Ha Ca0ble I CKIOHHBIE K Pa3MOKAHHIO TTOPOJIEL, a TAKKe
IpU HU3KUX TEMIIEpaTypax OKpPYKarolled Cpeasl KOJMYECTBO BOIBI CIIEAYET YMEHBIIATh [0
B/11=0,35—0,40. PaBHOMepHOE CMa4yMBaHHE CYXOW CMECH IPH 3TOM AOCTUTAETCs IMyTEM IoJadH B
COIUIO WJIM B KaMepy CMEIICHHs PacIbUICHHOW ITapOBO3IyIIHOW CMECH.

3.19. PacuerHblii (TeopeTHUECKHii) cOCTaB HAOPHI3rOETOHA HEOOXOIUMO KOPPEKTHPOBATH IO
BEJINYMHE OTCKOKA IyTEM IPOBEACHHsS KOHTPOIBHBIX HAHECEHHH MaTephalia COIJIACHO METOIUKE,
MIPUBEJICHHOM B MPUIIOKEHUH 8.

Pexomennyercst BelMUMHY OTCKOKa IpuHHMaTh He Oomee 20% OT Macchl Cyxoil cMmecu Ipu
HAHECCHUM Ha CTEHbI BbIpaboTku M 30%—mpu HaHEeCEHWH Ha CBOJ. B ciywae moiydeHHs OTCKOKa
OouibIlle MTPUBEICHHBIX BEJIMYMH COCTaB HAOPBI3rOCTOHA CIEAYET M3MEHSTh B CTOPOHY YMEHBIIEHHMS
pa3Mepa KpyIHOTO 3aI0JIHUTEIS.

Haubonee SkOHOMHWYHBIM cOCTaBOM HaOphI3rOeTOHAa OyAeT TakoW, Koraa NpH HaWMEHBIINX
pacxojie HEMEHTa M BEJIMYMHE OTCKOKA JOCTHTAaeTCsl MPOCKTHAS MPOYHOCTh. [IpaBMIIBHO HaHECEHHOE
MOKPBITHE U3 HAOpBI3rOETOHA C PEKOMEHIYEMbIM BOJOLIEMEHTHBIM OTHOIICHHEM MMEET XUPHBINA
Oneck 0e3 CyXHX IISITEH U OIUIbIBaHUi. [Ipy HAaHECEHUH CMECH OTCYTCTBYET HallblIICHHE.

Pacuer HAOPBHI3rOeTOHHBIX KOHCTPYKIHIA

3.20. Kumaccet u  Mapku  HaOppBroeroHa 10  IPOYHOCTH, MOPO30CTOHKOCTH H
BOJIOHETIPOHMIIAEMOCTH JOJDKHBI HA3HAYaThbCsl Kak JUIl KOHCTPYKIMH W3 MOHOJHMTHOTO OeToHa,
YKJIaJpIBAEMOT0 C IPUMEHEHHEM OMaiayOKH, B cooTBeTcTBUM ¢ TpeboBammsamu CHull II-40—S80;
CHull 2.05.05; CHull 2.03.01—84; CHull 2.06.08—387.

3.21. Ilpm pacuere Kpenu HOPMAaTUBHBIE M pPACUYETHHIE XapaKTEPUCTHKH HaOpBI3rOeTOHa
(MTpo4YHOCTh, MOJIYNb YIPYTrOCTH) TPH OTCYTCTBHU ONBITHBIX JAHHBIX B YCIOBHUSX CTPOHTENIBCTBA
Ha3HAYalOT B 3aBHCHMOCTH OT Kiacca OeroHa mo mpounHoctu mo Tabmumam CHull 2.03.01—84
(npunoxenue 9, radbn. 1—3).

[Ipn onpenenenny MpoyHOCTH HAOPHI3rOeTOHA 0 0Opa3iaM ciexayer pykoBoacTBoBarsest [OCT
18105—86, mpu ompenenenun Moposzoctorkocti—I OCT 10060—86, BOZOHETIPOHUIIAEMOCTH—
I'OCT 12730.5—84.

3.22. BozpacT HaOpbI3rOETOHA, OTBEYAIONIMH €ro KJaccy MO MPOYHOCTH HAa C)KATHE M OCEBOE
pacTspKkeHHe, clielyeT Ha3HayaTbh IPH NPOSKTHPOBAHWH, HCXOJS U3 BO3MOXKHBIX PEaJbHBIX CPOKOB
3arpyXeHUs] KOHCTPYKIWHU TMPOEKTHBIMH Harpy3KamH, CHoco0a BO3BEICHHUS W YCIOBHI TBEpACHUS
6erona. [Ipu OTCYTCTBHM 3THX JaHHBIX KJIacC HaOPBI3rOETOHA MOXKET yCTaHABIMBATHCS B Bo3pacTte 28
CYTOK 10 Ta0JI. 2.

Tabnuma 2
Knaccel HaOpbI3rOeToHa 110 MPOYHOCTH B25 B30 B35 B40 B 50
Ha CKATHE
CpenHsis IpOYHOCTh Ha C)KaTHe OETOHOB, 32,7 39,2 457 52,4 65,4
MlTla, npu koaddurnmente apuarmu 0,135

3.23. Mapky HaOpbI3rOETOHa 110 BOJOHENPOHUIIAEMOCTH W ciieflyeT Ha3Ha4aTh He MeHee: W4—
IpU TPaMeHTe TUAPOCTATHYECKOT0 Haropa (OTHOLIEHHE MaKCHMAaJIbHOTO HAIopa BOJABI B METpax K
TOJIIIMHE 00IeNKH B MeTpax) oT 5 go 10; W6—ort 10 mo 20; W8—ot 20 mo 30.

3.24. Mapky HaOpbI3rOeTOHa M0 MOPO30CTOMKOCTH F HAIIe)KUT HAa3HA4YaTh B 3aBUCHMOCTH OT
pacyeTHOM 3UMHEN TeMIlepaTypbl HapY>KHOTO Bo3ayxa B coorBercTBuu ¢ 1. 1.8 CHull 2.03.01—84, F
300—mnsa temnepatypsl Hike Munyc 40°C; F 200— ot munyc 40 no munyc 20°C; F' 150—ot1 20°C u
BBIILIIC.

3.25. TonmuHa HAOpHI3rOETOHA, MPUMEHSIEMOrO0 B KAayeCTBE 3alIUTHOTO TOKPHITHS TPOTHB
BBIBETPUBAHUS TIOPOJTHOTO OOHAXKEHUS, IPUHUMaeMas Oe3 pacyera, J0JDKHA ObITh HE MeHee 3 CM.

Tonmmaa HaOpEI3roeToHa B Ka4eCTBE 3alIUTHOIO CIIOS sl paboueil apMaTypsl JOIDKHA OBITH HE
MeHee 2 CM.

TonmuHy HaOpPRBBrOETOHA, MPHUMEHSEMOT0 B KAa4yecTBE PACUCTHOM HeCymedl KOHCTPYKIIUH
CaMOCTOATENIFHO MJIM B COUETAHHH C aHKepaMHM MM apKaMU, ClielyeT Ha3HayaTh He MeHee 5 CM.

Pacuyer HAOPBHI3rOeTOHHOI0 MOKPHITHA KAK HeCylleil KOHCTPYKIUH

3.26. Harpy3ku Ha HaOpbIBrOETOHHYIO Kpelb NPHHUMAIOT II0 pe3ysbTaraM HaTypHBIX
UCCIIEIOBAaHNH B YCIOBHUIX CTPOUTEIILCTBA.



Jlo npoBeneHnsl yKa3aHHBIX WCCIECJOBAaHUN HArpy3Kd Ha HaOpBI3TOSTOHHYIO Kpelb MOTYT OBITh
OLICHEHBl PACYETHHIM IyTEM B COOTBETCTBHHM C JICHCTBYIOIIMMHM HOPMaMH IPOEKTHPOBAHMS
TOHHEJIBHBIX COOPYKSHHH.

3.27. TonuwHy HaOpBI3rOETOHHOTO TOKPBITUS, HKCIIOJIB3yeMOI0 B KadecTBe Hecyllel
KOHCTPYKIUH, OTIPEIENIAIOT CJISIYIOIIM 00pa3oM.

Ecnmn mo ycloBUSIM TEXHOJIOTMM NPOXOIKH BBIPAOOTKH BO3MOXKHO oOOecredyeHHe IJIaJKOTO
KOHTypa (MEXaHM3UpPOBAHHAS IMPOXOJAKA), TO HAOPHI3TOSTOHHOE MOKPHITHE CIEAYET IPOEKTHPOBATH
KaK paclOpHYI0 KOHCTPYKLHIO, PabOTaIoOLIyl0 COBMECTHO C IPWIETAOIUM TPYHTOM, B KOTOPOH
IpeleNbHOe COCTOSIHUE MOKPHITHA oOyciaBnuBaeTcd paboTod Ha cxaTtue. B atom ciyuae ans
OIIpe/IeTICHUS TOJIIMHBI HOKPBITHS CIIelyeT PYKOBOJICTBOBATHCS ITOJIOKEHUSAMH T1. 3.28.

Ecin no yciioBUsIM TEXHOJOTMH MPOXOJAKU HENb3s TapaHTHPOBATh CO3/IAHME TIIAJKOr0 KOHTYpa
BBIPaOOTKH M, CJIEIOBATENbHO, pabOTy MOKPHITHS KaK PaclOpHOH KOHCTPYKLIHH, TO IOKPBHITHE H3
HaOpbI3rOeToHa  CleIyeT  pacCYMThiBaTh  KaKk  JKECTKYI  IUIaCTHHY,  paboTaloulylo B
YIPYTOIJIACTHYECKOM PEKUME OT Harpy3Kd B BHJE JIOKAIBHOTO BbIBaja. B 3TOM ciywae s
OIIpeIeNICHNsI TOJIIIMHBEI HaOPBI3TrOSTOHHOTO CIIOA CIESAYET PYKOBOJICTBOBATHCS MONIOXKEHUAMHE 1. 3.30.

328. [lna mpenBapHTeNbHOM  (OpPHEHTHPOBOYHOW)  OLEHKHM  HECyHmeH  CIocOOHOCTH
HaOpBI3rOETOHHOTO  MOKPBITUSL  KaKk  pPaclopHOM  MOA3EMHOH  KOHCTPYKLHMH, paboTaromiei
MIPEUMYIIECTBEHHO Ha CXKATHE, CIIEyEeT UCII0JIb30BATh IPOBEPKY YCIOBHSL:

VH Re

—<

R E,
riue V,—MHUHHMaJIbHOE paJialbHOe CMEIIeHHEe KOHTYPa BBIPAOOTKH, M (PEKOMEHIYETCs I0JIb30BAThC
nporpammoii Ttmma FOK-4 u FAK-1, mnpunoxenue 10); Rs—pacueTHOe CONPOTUBICHUE
HaOpBI3rOETOHHOTO MOKPBITHS Ha CXATHE 10 IEpBOW TpyIIe MpeaeibHbIX coctosHud, MIla (cm.
npwioxenne 9); R—pagmyc cBoma BEIpaObOTKH, M; E,—Momyms ympyroctd HaOpeIroOeToHa
(HaganbpHBIN) Ha ckatue, MIla (cMm. mpunoxenue 9).

Ecnn ykazaHHOe ycloBHE BBINOJNHSETCS, TO MOJAraloT 4YTO IIPOYHOCTh HAaOpPBI3TOETOHHOTO
MOKpHITUS Oyner oOecriedeHa. B MpPOTHBHOM cioydae pEKOMEHAyeTcs TPUMEHEHHE aHKep-
HAOPBI3rOCTOHHOM KPETIH.

Ecnn mpo4HOCTh TpyHTa HEZOCTATOYHA JJIsl O0ECHEeYeHUs! yCTOWYHMBOCTH BBIPAOOTKH, TO IIPH
POBHOM KOHType TOJNIIMHY HaOphI3rOCTOHA cieqyeT Ha3HadaTh, MCXOIs M3 pacyera HaOpBI3T-
OCTOHHOTO MOKPHITHS KaK MOHOJMUTHOHM 00xenku. [Ipu 3TOM, yUWTHIBas, YTO TEXHOJIOTHS BO3BEACHUS
HAOpBI3rOETOHHON OOJENKM 10 CpPaBHEHUIO C ONATyOOYHBIM OETOHHMPOBAHHEM  MO3BOJISET
CYIIECTBEHHO CHHM3HTh Pa3yIIOTHEHHE MaccHBa, OCOOCHHO B CBOJOBOWM 4YacTH BHIPaOOTKH, M TEM
CaMbIM CIIOCOOCTBYET OOJIbIIEH CTAOMIM3alMK HANPSKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI MAacCHBa,
JIOITyCKAaeTCsl TPUHUMATh pPACUYeTHYIO HArpy3Ky Ha Kpemb B 3ToM ciay4ae Ha 30% MeHbIIEe 1O
CPaBHEHHIO C HATPY3KOH Ha MOHOJIUTHYIO OOZETIKY [UIS 3THX K€ YCIOBHI. YUeT BIUSHUS HEPOBHOCTEH
(haKTHYECKOr0 KOHTYpa BBIPAOOTKH Ha HECYIIYHO CIIOCOOHOCTH TaKOW Kpemu CICAYyeT MPOBOAUTH B
COOTBETCTBUM C II. 3.29.

!
Puc. 2. Onpenenenue napaMeTpoB HEPOBHOCTEW KOHTYpa BBIPAOOTKH IIPH pacyere
HaOpBI3TOETOHHOW KPEeTTH:

— — — MPOEKTHOE OYepTaHHE BHIPAOOTKH

3.29. OTKJIOHEHHE pPeabHOTO0 KOHTYpa MOBEPXHOCTH BBIPAOOTKH OT TJIAJKOTO MOXKET SBUTHCS
MPUYMHON MOSBIEHUS B BEPLIMHAX HEPOBHOCTEH HEKENATENbHBIX PAaCTATMBAIOLIMX HaNpsLKeHUd. B



9TOM clly4ae HEOOXOAMMO 00EeCIIeYnTh KOPPEKTUPOBKY TOJILIUHBI HAOPBI3ATOETOHHOTO MOKPBITHA /1, U3
YCIIOBUSI HEJIOMYIIIEHUS! PacTSATUBAIONINX HANPSHKEHUH B BEPIIMHAX HEPOBHOCTEH.
XapakTeprCTHKaMH HEPOBHOCTEH SBISIIOTCA MX CpelHee YMCIO Ha KOHType K M WX CpemHss
aMIUTUTY 1A
a,+Ka,

K K >

K

a

rae a; npu i=1, ... K omnpenensercs Kak paccTosHHE OT HanOoJjee BHICTYNAIOUIEH TOYKH PeabHOTO
KOHTYpa JI0 XOPABI, CTATUBAIOIICH /IBa COCEAHUX Hambouiee rIyOOKnX ydacTka BrmaawH (puc. 2). [lpu
3TOM B pacdeTax PeKOMEHIYeTCS YUUThIBaTh HEPOBHOCTH C aMIUIMTYIOH a@; = 10 cM, 4MCI0 KOTOPBIX
HaXOJAUTCS, KaK MIPABUIIO, B penenax ot & xo 20.

Ilpn otcyrcTBUM (aKTHYECKUX JaHHBIX CpEIHEE 4YHCIO HEpOBHOCTEH Ha KoHType K
PEKOMEHJyeTCsl ONpeNessiTh PacyeTHBIM IyTeM KAk II0JOBMHY OTHOIIEHMS IJIMHBI KOHTypa K
PacCTOSHHIO MEX]ly KOHTYPHBIMH LIITyPaMH.

B aTOM xe ciydae cpenHIO aMIUIMTYAy HEPOBHOCTEH pPEKOMEHIyeTcs NpPUHHMAaTh pPaBHOM
JIOITyCTAMOM HOpMeE Tiepebopa.

PaccTostHMe MexIy IIIMypaMyd B METpax IPU ONBITHBIX B3PHIBAX B 3aBUCHMOCTH OT KPENOCTH U
TPEIMHOBATOCTH I'PyHTa OPHUEHTUPOBOYHO CIEAyeT ONpeAeiaTh IO Tall. 3, a JOIyCTHMYIO HOPMY
nepebopa B caHTUMeTpax—I10 Tab. 4.

TabOnuma 3
Koaddrmment CreneHp TPEMIMHOBATOCTH OPOJT
KPEMOCTH MOPOJI HETPEIIMHOBATHIE C1abOTPELIMHOBATHIE TPELIMHOBATHIC
Y CHJIBHOTPEIIMHOBATHIC
4—6 0,6 0,7 0,8
6—8 0,5 0,6 0,7
8—10 0,4 0,5 0,6
10—12 0,3 0,4 0,5
Tabnuna 4
BripaboTka Benmnuuna nepebopa, cMm
1<f<4 4<f<12
Tonnenu 10 15
tonbau 8

Pe3ynbraToM ONBITHBIX B3PBIBOB JOJKHO SIBUTHCA OIpPEJENIEHHE OKOHYATEIBHOTO PACCTOSHHUS
MEKAy KOHTYPHBIMH IIITypaMHy W APYTHX PEXHMMOB B3PBIBAHUS, KOTOPHIE 00ECIEYNBAIOT JOCTHKEHHE
3aJaHHBIX KPUTEPUEB COCTOSHUS TIOBEPXHOCTH KOHTYpa TOHHETEH.

[Ipu HanU4YMM CTATUCTHUYECKUX JAHHBIX MO OTKJIOHEHHUSIM KOHTYpa TOHHENS OT MPOEKTHOTO IMpH
NPOXOJKE B aHAJOTMYHBIX YCIOBHAX TOJIIMHY HAOPBI3rOETOHHOTO ITOKPBITHS PEKOMEHIYyeTCs
KOPPEKTHUPOBATh U3 YCIOBHS OTCYTCTBHS PACTATUBAIONINX HANPSDKCHUH B BEPLIMHAX HEPOBHOCTEH
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Tae 1, =4|7_ —TIPUBCICHHBI pajguyc BBIPAOOTKH, M; S;—IUIOMAJb IONEPEIHOIO CEUCHH
T

BBIPAOOTKH, M’ A*—KO03(h(OHUIMEHT, XapaKTEPHU3YIOUIHil COOTHOIICHHE >KECTKOCTEH TMOpOojsl |
HaOpBI3roeToHa, ONpeaeIsieMblid 10 Ta0I. 5.

Tabnuna 5
Ioponer Cpennuii pasnyc BEIPaOOTKH 7y, M
3 6 9 12
Tydsr 2,4 4.8 7,2 9,6
I'muHucTBIE CITAHIBI 4.8 9,6 14,4 19,2
W3BeCTHSIKH TUIOTHBIE 7,8 14,4 21,6 28,8




[Mecyanuku 10,8 21,6 32,4 43,2
I'panutsel, AMOPUTHI 84 118 252 336
['Heich 51 102 153 204

Ecnn maHHOE ycloBHe HE BBIIONHACTCS, HEOOXOOUMO YMEHBIIUTh MEKaHKEpHOE (MEXapOYHOE)
pacCTOsIHUE a, UCXOJIs U3 HEOOXOIMMO# TOJIIIUHBI CJIOS HAOPHI3rOeTOHA /1.

3.30. OpueHTHPOBOYHO, C IIOCIENyIOUIed KOPPEKTUPOBKOW 10 pe3ysibTaTtaM HaONI0JCHUH,
TOJNIMHY HAOPBI3TOCTOHHOTO TIOKPHITHA IIPH HEPOBHOM KOHTYpE BBIPAOOTKH (HE BBIIOIHIIOTCS
TpeboBanus 1. 3.28) peKoMeHyeTCs ONpeAeysTh o Gopmye, M:

m,m,ni, 3Vep

u
pr.p Rbt
0,03 <7y < 0,20 M, fipp =2,

hy > 0,9

rae my, mj; m3; — KOdPQUIHMEHTH YCIOBHH pPabOTHl, YYUTHIBAIOIIME COOTBETCTBEHHO OOLIYIO
KOHCTPYKILUIO KpenH (00/IeNIKN); Ka4eCTBO CLEIUICHHUS TIOKPBITUS C TPYHTOM; apMUPOBAHUE TTOKPBITHSL;
m;=1—npu aHkep-HaOpbI3rOeToHHONW Kpenu; 1,15—mpu apouyHO-HAOPBHI3rOSTOHHOW Kpenu WIN
apoyYHO-aHKeP-HaOPHI3rOeTOHHOH Kpen; 3,3/f,,—B WHKEHEPHO-TEOJOTUYECKHX YCIOBHUAX, KOIJa
JIOIyCTUMO TPUMEHEHHE B KadeCcTBE Kpemu oxHoro HaOpesroeToHa (obecmeumBaercs 3hheKTuBHOE
UCIIONIb30BaHUE HECYIEeH CIOCOOHOCTH TOpON); Mp=1—Korna rapaHTHPYeTcsi XOopollee CLEIUICHHEe
MOKPBITHS C TPYHTOM; 1,5—Korma uMeeTcsi OMacHOCTh HapyHIEHHs CLEIUICHHS MOKPBITHS C TPYHTOM
HarpuMep Npu OOBOJHEHHOH MOBEPXHOCTH BBIPAOOTKH; m;=1—TOKpbITHE 0€3 yueTa apMHPOBaHMS
i 6e3 apmupoBaHus; 0,8—c y4eToM apMHUpOBAaHHUS IOKPBITHS CETKOH, CTEpKHIMH,
YCTaHABIIMBAEMbIMI KOHCTPYKTMBHO; #—XapakKTEePHbIH pasMep BO3MOXKHOIO BbIBANa, M; Yry—
oObeMHbII Bec TpyHTa BbiBaza, MH/M® (mpu OTCYTCTBHM (DAKTHUECKHMX [JAHHBIX DPEKOMEHIYEeTCs
HOpUHUMATH Y, =0,0245 MH/M*=2,5 Tc/M*); Ry—pacueTHoe CONPOTHBICHHE HAOPBI3rOETOHA Ha 0CEBOE
pacTsbKeHHe 10 MepBoi rpynmne npefenbHelXx coctosiHui, MIla (cm. npunoxenue 9, Tabn. 1); fipp—
pacdeTHOE 3HaueHHE K03 (UIIeHTa KpermocTy TpyHTa “B MaccuBe” (mpmioxernune 11);

3Ha4eHNe ¥ IPUHUMAIOT B 3aBUCUMOCTH OT CJIEAYIOLIMX YCIOBUIL:

B Cllyuyae aHKep-HaOphI3rOETOHHOHM Kpemu u NMPUHUMAIOT PaBHBIM HauOOJIBIIEMY PacCTOSHHIO
MEK1y aHKepaMu;

B ClTy4ae apOYHO-HaOPHI3rOETOHHOM KpEeTy ¥ NPUHUMAIOT PABHBIM LIATy apokK;

B Cilydae KOMOWHAITMN aHKEPOB, apOK U HAOPBI3TOSTOHA W MPUHHUMAIOT JINOO 10 MEXAHKEPHOMY
paccTosiHMIO, MO0 10 IIary apok B 3aBUCHMOCTH OT TOTO, KaKOH M3 3THX JJIEMEHTOB KOHCTPYKLHUH
KpEeTy TPHUHSAT 32 ONpeAesIonui (OCHOBHON);

B ClIydae NPHMEHEHUs] HaOpBI3rOETOHAa KaK CaMOCTOSITENbHON KPEIH, MOKPHITHE PAcCUUTHIBAIOT
Ha BbIBaJ B CBOJIE, MPUHUMAs u=B/4, rine B—posnet BbpaboTKU “BUepHE”, M.

[To KOHCTPYKTHBHO-TEXHOJIOTMYECKUM COOOPaXKEHUAM B O0IIIEM cilydae IMPUHUMAIOT TOJIINHY /iy
MOKPBITHS OJMHAaKOBHIM B CBOAE€ M B cTeHaX. JlomyckaeTcs NpUHMMATh pa3HYIO TOJIIMHY
HaOpBI3TOETOHHOTO TIOKPHITHS B CBOJE M B CTEHAX, €CIM 3TO IENecooOpa3HO IO pe3yibTaTaM
HaOJIIOZICHUH 33 COCTOSIHUEM KPETIH.

Hannas ¢Qopmyna mojydyeHa pacyeToM IO MNPEAEbHOMY COCTOSHHUIO KPYTOBOW IUIACTHHBI,
paboraromieii B ynpyromiacTH4eCKOM peXHMe, 3alleMJICHHOW 1o KpasM. [Ipu 3ToM yduThIBaeTcs
HECOBEPILICHCTBO 3aIllEMJICHHS IUIACTHHBI 10 KOHTYPY; HEPOBHOCTb IIOBEPXHOCTH W HW3MEHEHHS
TOJIIMHBI MOKPBITHS MO IUIOMAAM IUIACTHHBI, YAaCTHUYHOE BKIIOUEHHE B pabOTy IUIACTUHKH
OMOHOJIMYMBAEMOI'0 B TIpOLiecCe HAOpBI3ra MOBEPXHOCTHBIX CJI0EB rpyHTa (KO3 (HUIIMEHT HAIe)KHOCTH
10 Harpy3KaM Ha IJIACTHHY B pacyueTax MPUHST PaBHBIM 1,6).

3.33. Ilpu TOBBIMIEHHBIX TPeOOBAHMIX K HAACKHOCTH PACUCTOB HAOPBI3TOCTOHHON Kpemn
(Hanmpumep, TpPH HCHOIB30BAHMM B KadecTBE OOMAENKM) CIEAYEeT NPHUMEHATh COOTBETCTBYIOIIEE
MaTeMaTHYeCKoe 00eCIeueH e 10 pacyeTy Kpenei u 0oaenok Ha 9BM (cm. npui. 10).

Opranusanust pador

3.34. B xommekc pabOT HO BO3BEICHUIO HAOPHI3TOETOHHOTO TOKPHITUS (KpENu) BXOJWT:
HO/ATOTOBKA ITOBEPXHOCTH BBIPAOOTKH, MOCIOHHOE HAaHECCHHE ITOKPBITUS, YXOJl 32 CBE)KCHaHECCHHBIM
HOKPBITHEM, KOHTPOJb KauecTBa. B KOHCTPYKIHMSAX KpelH, COACp)KAIIMX IIOMUMO Kpemu Apyrue
JJIEMEHTHI (aHKEephl, apKu, METAJUTMUECKYI0 CETKY) B KOMIUIEKC PabOT BXOJMT TAaK)KE YCTAaHOBKA M
MOHTaX 9THX JJIEMEHTOB.



3.35. JlomycTiMoe OTCTaBaHUE BO3BEACHHsI HAOPBI3ArOETOHHOTO MOKPBITHS OT 320051 U HOPSIOK
BBITIOJIHEHHS Ollepalliii  yCTAHABIMBACTCS IPOEKTOM, MCXOAS U3 KOHKPETHBIX HH)KEHEPHO-
reojormdecknx ycimoBuid. Hambompmmii 3¢ ekt oT mpuMeHeHHsT HaOpBI3TOCTOHA JOCTUTACTCS MpH
HAHECEHUH MOKPBITUS cpa3y Mmociie 00HAXKEHUs TOPOJ.

3.36. B HEeBBIBETPUBAIOIINXCSI TPYHTaX C YCTOMYMBOCTHIO BBINIE CPETHEN JOMYyCKAaeTCsi HAHOCUTh
HaOpBI3rOETOHHOE MOKPHITHE C OTCTaBaHMEM OT 3a0os Ha 50 M m Oonee (yTo4HsETCS B Ipolecce
TIPOXO/IKH).

B cnaboBbIBETPUBAIOLIMXCS TPYHTaX CpeOHEH YCTOHYMBOCTM U HMKE HaOphI3rOETOHHOE
MOKPBITHE CJICIyeT HAHOCHTh 0e3 oTcTaBaHus OT 3a00s. [Ipu OypOB3pPHIBHOM CIIOCOOE MOKPHITHE
HAHOCAT cpasy nocje yOOpKH HOPOJIBL.

B CHIBHOBBIBETPHBAIOIIMXCSA TPYHTAX, CKJIOHHBIX K OOpa30BaHUIO JIOKAIBHBIX BBIBAJIOB,
MHTEHCHBHOMY  pa3yIUIOTHEHHIO U TPEIIMHOOOPA30BaHMIO,  OTCTABaHHE B  HAaHECCHUH
HaOpBI3rOETOHHOTO MOKPHITHS He AomyckaeTcs. [Ipu OypoB3pbIBHOM criocoOe NPOXOAKH MEPBbIN CIIOM
HaOpBI3roeToHa ClleayeT HAHOCUTh Ha CBOJ M JIOCTYIIHYIO YacTb CTEH I10CJIE B3PBIBAHUS Cpasy IOCie
MPOBETPUBAHUS U OOOPKH; MOCJIEAYIONIHE CIION TIOKPBITHS HAHOCST T10ciie yOOPKH MOPOABI.

Jlnst KpeIuieHns: TOHHENbHBIX BbIPA0OTOK B IJIOTHBIX IJIMHAX €CTECTBEHHOM BIAKHOCTH (THIIA
MPOTEPO30MCKUX) PEKOMEHIYeTCs IpPUMEHEHHE JMCIEPCHO-apMUPOBAHHOTO HaOphI3rOeToHa ¢
apMHUPYIOLIIMMH BOJIOKHAMH ¥ apMaTypHBIMH CTEPXHSMH, KOTOpBIE YCTaHABJIMBAIOTCS II0 CBOJY
BBIPAaOOTKH M ONMHUPAIOTCA OJHUMH KOHIIAMH B mITpaly j0a 3a00s, a Apyrue WX KOHIBI 3aBOJATCS
MEXy TPYHTOM M HaOPBI3rOETOHOM IpeapIayIIei 3axoaku (puc.3).

3.37. JloBeneHue HaOPHI3rOCTOHHOTO MOKPBITHS 10 MPOCKTHOW TOJIIUHBI MOYKET BBIOJHITHCS
Cpa3y WJIM IO3TAITHO, YTO JIOJDKHO OBITH ONpPENENICHO MPOEKTOM, UCXOZS W3 CKOPOCTH IPOSIBICHHS
TOPHOTO /IaBJIEHHUS U 0COOEHHOCTEH TEXHOIOTHUH PadoT.

Puc. 3. IIpumMep KperuieHHs TOHHENBHBIX BRIPA0OTOK B INIOTHBIX IJIMHAX THUIIA IIPOTEPO30HCKUX:

1—HaOpBI3rOeTOH; 2— METAUIMYECKHE CTEPIKHHU; 3— «mITpada»; 4— 1100 3a00s

3.38. B 3aBHCHMMOCTH OT KOHKPETHBIX WH)KEHEPHO-T'€OJIOTHYECKUX YCIOBUI M NMPHUHATOH CXEMBI
OpraHu3anyy paboT onepanuy MO BO3BEACHUIO KPEMH MOTYT BBIMOJIHATHCS LUKINYHO OTACIBHBIMH
3aXOAKAMHU B COOTBETCTBHM C MPOJBI)KEHHEM 320051 MM IO NOTOYHOH CXEME MOC/e OKOHYAHUS
MPOXOIYECKHX PabOT Ha 10CTATOYHO OOJIBIION JUIMHE TOHHEIS.

3.39. Henocpencrsenno mepes HaHeceHWEM HaOpbHI3rOeTOHAa HA IOBEPXHOCTh BHIPAOOTKH
HEOOXOJMMO OYUCTUTH €€ OT OTCIAWBAIONIMXCSI KYCKOB ITOPOJBI, NMPOAYTH CXKATBIM BO3IYXOM H
MPOMBITH BOJOW mnpu nAaBieHun B mmianre 0,2—0,3 Mlla (mpombpIBKa HCKIIOYAETCs, KOTIa
HaOpBI3rOETOH HAHOCAT Ha cjaldble MOPOJbI, CKJIOHHBIE K pa3MOKaHHMIO, WM Ha TOPOIBI C
OTpHIATEIEHON TEMIIEpaTypoii).

3.40. IIpn Hanmmunu GUIBTPAIMN W COCPEAOTOUYCHHBIX TEUeH Ha MOBEPXHOCTH IOPOMABI BOJA
JOJDKHA OBITh OTBEEHA 10 HaHeceHWs HaOpei3rOeToHa. [ 3TOro B MecTaX KOHIEHTPHPOBAHHBIX
TeUer cleayeT mpoOypuBath mnypsl Ha nryOuHy 10—20 ¢cM U yCTaHAaBIMBATh B HUX BOJOOTBOJHBIC
TpyOkn. /[lns BBIOOpa crocoba HaHeceHMs HaOpb3rOeToHa Ha OOBOJHEHHBIE IOBEPXHOCTH
PEKOMEHyeTCs TIOJIb30BATHCS JAHHBIMH TPHIOXKEHUS 12.

3.41. Tlpu BoO3BeleHHHM HAOPBIBTOCTOHHBIX TOKPBITUI Ha OOBOJHEHHBIX MOBEPXHOCTIX
PEKOMEHyeTCsl IPUMEHSTh I00aBKH JIsl YCKOPEHHS CXBAThIBAHUS U TBEPJICHHUS (CM. IPUIIOKEeHHE 6).



3.42. Ilpu HaHeceHHH HAOPBI3rOETOHA HA MOBEPXHOCTH MOPOJIbI C OTPHULIATENBHON TEMIIEpaTypOoi
HEOOXOAMMO OYHMCTHTh €€ OT JIbJa, IPOAYTh CKaTbIM BO3IYXOM U TIpH HEOOXOANMOCTH
MECKOCTPYHHBIM ammaparoM. [IpombIBaTe mopony BOAOW HE cieqyeT BO H30exaHHe 0Opa3oBaHMSA
JIEJITHON KOPKH.

3.43. HaOpb3roeToHMpOBaHHE AaPMUPOBAHHBIX TOKPHITUH JOJIKHO HPOU3BOAUTHCSA IPH
COOJIIO/IEHNH CIIeyIOIMX TpeOOBaHWil: apMaTypHas CeTKa JI0JDKHa MMETh SYeWKH pa3MepaMu He
meree 100 x 100 M pu AruameTpe MPOBOIOKKA 2—4 MM U OTCTOSATH OT MMOBEPXHOCTH MOPOJIBI HE MEHEE
4yeM Ha 2 CM.

3.44. CeTKy NpUXUMAIOT K MOBEPXHOCTH BBIPAOOTKH, C TOMOIIbIO CTEPIKHEBBIX IMOAXBATOB,
3aBOJIMMBIX 32 OIIOPHBIC IUIUTKH aHKEPOB MIIM ITPUBAPUBAEMBIX K BBICTYHAIOLIMM KOHIIAM aHKEPOB.

[Ipr HEOOXOIMMOCTH JOMOIHUTEIBHOTO KPEIUICHHUSI apMOCETKH, HallpuMep B Cilydae OOJIBIINX
HEPOBHOCTEH KOHTYpA, CIIEAyeT yCTaHABINBATh CIICIATIbHBIC MOHTAXKHBIE aHKepHI AMuHOH 0,4—0,6 M
WM 3aJeIbIBaTh MPOBOJIOYHBIE CKPYTKH B HEPBBIN (3alUTHBIN) ciioll HaOpwisrOerona. [Ipu peskux
KosieOaHMsIX penbeda KOHTypa BBIPAOOTKH, HalpHMep NPU MECTHBIX BbIBaJlaX, Uil OOecIrieueHHs
TpeOyeMbIX 3a30pOB CETKY PEKOMEHIYETCsl pa3pe3aTh M KOHIbI €€ MOAOTHYTh BHYTpPh BIAJIUHBI C
MOCJIEAYIOIINM JOTIOJIHUTEIbHBIM aPMUPOBAHUEM B MECTAX TAKHX Pa3pe3oB

3.45. B rpyHTax, CKJIOHHBIX K pPa3MOKAaHUIO WM HWHTEHCHUBHOMY pa3yIUIOTHEHHIO H3-32
BBIBETPUBAHUS, TPEIIMHOOOpa30BaHHWsS M T. M., aHKEPHl M CETKy CIIAyeT YCTaHaBJIMBAThH IIOCIIE
HAHECCHUSI NIEPBOTO CJIOS, MPU 3TOM HAJ0 NPUMEHSATHh aHKEPhl HA OMOHOJMYHUBAIOLINX COCTAaBaX, HE
COZIepIKaIlX BOAY, HAlpIMep Ha IOIMMEPHOI OCHOBE, a IMYpPbI OYpPUTh 6€3 MIPOMBIBKH.

[Ipu ucnonp3oBaHMM HAOPHI3rOETOHA B KOMOMHAIIMK C apOYHOM KPEIbl0 apKH PEKOMEHJIyeTCs
MOHTHPOBATh MOCJIE HAHECEHHS TIEPBOTO (BBIPABHUBAIOLIETO) CJI0S1 HAOPHI3rOETOHA.

[Ipr wmcnonb30BaHMM peHIETYATHIX (APMATYpHBIX) apoOK HAaOPBI3TOCTOHWPOBAHUE BBHITTOIHSIETCS
MOCJIe YCTAaHOBKU apKH U MOHTa)ka apMaTypPHOU CETKH.

3.46. Cyxyro cMech JuTst HaOphI3rOeTOHa CIICAYeT, KaK MPaBUIIO, IPUTOTOBIISATH IICHTPATIM30BaHHO
Ha MEXaHMW3UPOBAHHBIX OCTOHHBIX y3JIax MpPHU cOOII0OAeHNH TouyHOCTH no3upoBanus no 'OCT 7473—
76.

[IpuroToBiieHne Ccyxoi CMECH HEIOCPEICTBEHHO B 3a00€ [OMyCKaeTcs MPH OTPAHHYCHHBIX
o0bemax paboT B ciydae, KOT/Ia HEBO3MOXXHO OOECHEeUYMTh JIOCTaBKY CyXOW cMmecH B 3a00il B
TepMETHYHBIX COCY/aX 3a BPEMsl, MEHbIIIeE BpEMEHH CXBATHIBAHUS LIEMEHTA.

MakcuManbHBIH CPOK JOCTaBKM M XpaHEHHS CyXOHl CMECH OT MOMEHTa €€ MPUTOTOBICHHUS IO
MOMEHTA HCTIOJIb30BAHUS HE IOJDKCH MPEBBIIATH ABYX 4aCOB.

3.47. JlocTaBKy CyXOil CMeCH ClelyeT, Kak IMpPaBUJIO, BBINOJHATh B 3aKPBITBIX EMKOCTSX,
Karicynax WM B COCyJax, 00ecIeUnBalONINX e Mo0yXKIeHHe, HalpiuMep B OETOHOCMECHTEISIX.

3.48. Ilpu orpanndeHHBIX 00beMax pabOT M MPH KOPOTKHX IIEYaX BO3KM B CyXHX BBIpabOTKax
JOMYCKaeTCsl [JOCTaBKa CyXOW CMeCH B IIaxXTHBIX BaroHeTKaX, KOHTEHHepax WIM Ky30Bax
aBTOCaMOCBAJIOB.

3.49. HaOpb3roeToHNpOBaHNE PEKOMEHYETCS BBINONHATH MEXaHW3UPOBAHHBIM CIOCOOOM ¢
MTOMOIIBI0O YCTAHOBJICHHOTO HAa MAaHUIYJIATOPE COIUIA, YIPABICHHE KOTOPBIM OCYIIECTBIISIETCS
OIIepaTopoM W3 3alIMIIEeHHON KaOmHBI. HaOpr3rOeToHMpoBaHHME € pPYYHBIM BOXKIACHHEM COILUIA
1eJIECO00pa3HO PU MaJIbIX radapuTax BEIPAOOTKH M HE3HAUYUTEIHLHBIX 00beMax padoT.

3.50. HaOpbBroeroH cienyer HaHOCUTH closMH 1o 5—6 cm. Ilpm npumeneHun
OBICTPOTBEPICIOIINX CMECEH JOMyCKAaeTCs YBEINYMBATh TONIIMHY CIIOEB IPH YCIOBUH HEOIUIBIBAHHS
CBEXKEYII0KEHHOT0 MaTepHalIa i 00ecedeH s ero MIOTHOCTH B KOHCTPYKIMK He MeHee 2,2 r/cm’.

3.51. Jlng yMeHbIIEHHs KOJIMYECTBa OTCKOKAa HAHECEHWE NEepPBOro (BBIPaBHMBAIOLIETO) CIIOS
HaOpBI3rOETOHHOTO TIOKPHITUSI HAa IOPOAY PEKOMEHIYETCsl BBIIOJIHATH CMEChIO 0e3 KpYITHOTO
3aroHUTENS (TpaBUsl WITH MEOHS).

3.52. HaOpbeBrOeToHHOE TOKPBITHE ClEAyeT HAaHOCHTh TOPH3OHTAJIBHBIMH  IIOJIOCAMH
MOCJIEIOBATENILHO CHHU3Y BBEPX, PABHOMEPHO IEepeMelasi COIUIO IO CIUpANId BAOJb MOJOCHl. [inHa
ydacTKa OETOHMPOBAaHHUS M COOTBETCTBEHHO JUIMHA M INUPHHA TOPU3OHTAIBHBIX II0JIOC HA 3TOM
yd4acTKe IPUHUMAIOTCS B 3aBUCHMOCTH OT OpraHM3alUHM IPOXOAYECKHX paboT, TEXHHYECKHUX
apaMeTpOB U BO3MOXHOCTEH MaHUIIYIATOPA.

[Ipy HaHeceHMM TOKPBITHSA CIeIyeT OOecleunBaTh IEPEeKPhITHE CBEXKUM CIIOEM paHee
YIJIOKEHHOTO TTOKPBITHS Ha BENWYMHY He MeHee 20 cM.

3.53. JIng modmydeHus MOKPHITH TpeOyeMoro KauecTBa JaBJIeHUE BO3ayXa Py, B HaOpBI3TOETOH-
MalllHEe CIEOyeT PEryJMpoBaTh B 3aBUCHMOCTH OT AJHMHBI MAaTEpHUAIbHOTO MIIAHTA, €r0 JUaMeTpa,
JJIMHBI TOPU3OHTAJIBHBIX Z, U BEPTHUKAJBbHBIX Y4YaCTKOB Zz W KOJIM4YEeCTBa IMOBOPOTOB MIJIaHTa n.
OpHEeHTUPOBOYHO MapaMeTpbl pexuMa padoThl HAOPHIBrOCTOH-MAIIMHBI KAMEPHOTO THIA IIpH
JraMeTpe MaTeprualibHOTO utanra (6eToHoBoaa) 50 MM peKOMEHAYETCs ONPENEIATh IO BHIPAXKEHHIO:



Pn.M:Pa+ oz + BZB + 6]1,

rae P,—naganpHOe maBnenue npu muHe nuianra 20 M, pasaoe 0,09— 0,10 MIla; a—=xoaddunment
MOTEPU JaBJICHUS HAa TOPU3OHTAJIBHOM ydacTKe (JUIs pe3sMHOBBIX IIaHros paseH 0,0022—0,0025);
B—=xo3ddurment moTepu DaBieHUS NpU MOABEME CMECH (U1 pe3WHOBHIX HUTaHTOB paBeH 0,007—
0,0076); 6—ko3hdunKeHT MoTepu AaBiIeHHs MpH MOBOpoTe TpyOorpoBoaa Ha 90° (st pe3UHOBBIX
nutanros paseH 0,039—0,045).

JlaBnenue Bo3myxa B HaOpHI3rOETOH-MAIIMHE POTOPHOTO THMNA C JUAMETPOM MaTepHalbHOTO
MIIaHra 65 MM pEeKOMEHIyeTCsl IPUHUMATh B 3aBUCHMOCTH OT JUIMHBI OETOHOBOA CJIETYFOLIHM:!

Jlnuna GeToHOBOAA, M JlaBiienue B
mamuvae, MITa
20 . 0,2—0,25
40 . 0,25—0,35
60 . . 0,35—0,45
80 . o 0,45—0,50

JlaBneHue BO3QyXa B MallMHE HEOOXOAMMO YTOYHSTH OIBITHBIM ITyTEM B 3aBHCHMOCTH OT
BIIQXHOCTH CMECH, KPYIHOCTH 3allOJHUTENS U JO3MPOBKU CMECH, NPHHSB 33 HCXOIHOE NaBIICHHUE,
ompenernseMoe 1o mim. 3.55.

3.54. B npouecce HaHECEHHS CTPYsl HAOPBI3rOETOHA JOJKHA OBITh HAalpaBJIeHa NEPIEHANKYIISIPHO
K OETOHHPYEMOH MOBEPXHOCTH, a PACCTOSHUE OT COIUIA IO ATOU MOBEpXHOCTH—B mIpenenax 0,7—1,5
M B 3aBUCHMOCTH OT COCTaBa MCXOJIHOH CMECH.

Tak, npu coorHomenuu (LI+I1) : 1] > 2 comyo pexoMeHyeTcs pacnonarath Ha paccrossHun 0,7—
1 M, a mpu (I+IT) : LI < 2 — Ha paccrostanu 1,1—1,5 M ¢ mocneayronmM yTO9HEHIEM Ha MeCTe 10
pe3ynbTaTaM MpoOHOT0 HAHECEHHS OKPBITHS.

3.55. TommmHy HaOpBI3ArOETOHHOTO TIOKPHITUSL CJIEAYET KOHTPOJIHMPOBATh C  TOMOIIBIO
CHELUaJbHBIX MasKoB (M3 [EMEHTHOro TecTa JIMOO B BHIEC METAUIMYECKHX LITHIpeH),
YCTAaHABIMBACMbIX B HaWOolee XapaKTEpPHBIX TOYKAX CEYEHHS TOHHENS, WIM C IOMOIIBIO
MEPEIBIKHBIX JIEKaJl, a TAK)KE MapKIIEHAEPCKUMH 3aMEPaMH.

3.56. [Ins npepoTBpaieHus AehopMaliii 1 COXpaHEHUsI CTPYKTYpPhI CBEXKEYJI0)KEHHOTO OeToHa
MPOEKTOM JOJDKHBI YCTAHABIMBATHCS MUHHMMANbHBIE CPOKHM MEXAy HAHECEHHEM MOCIENYIOIUX CIIOEB,
KOTOpBIE CIIENYeT YTOYHATH 110 MECTY CTPOUTENBHON JTab0paTOpuH, UCXOI M3 CKOPOCTH TBEPACHHS
OeToHa, TeMIepaTypsl BO3AyXa M MPOIuX (GakTOPOB, ONPEACIIIOMNX CPOKH Habopa HaOPHI3rOETOHOM
TpeOyemoit mpouHocTH. [Ipu 3TOM KakIblii IOCIEAYIOIUI ciiod HaOphI3rOeToHa paspemaercs
HAHOCHUTH MOCIIE IPHOOPETEHNUS IPEIBIAYIINM CIIoeM NpouHocTH He MeHee 1 MITa.

[Tpn npuMeHeHNN OOBIYHBIX [IEMEHTOB M JOOABOK-YCKOPUTEEH OUepetHOM cloi HaOphI3roeToHa
OPUEHTHPOBOYHO MOKHO HAaHOCHUTH yepe3 20 MuH Ha cTeHbl 1 40 MUH Ha CBOI.

[Ipu oTcyTCcTBHM 100aBOK-YCKOPHUTENEH CXBATHIBAHHS M TBEPACHHS UHTEPBAIBI BPEMEHU MEXKIY
HaHECEHUEM CJIOEB JIOJKHBI COCTABIIATH HE MEHee 2 u.

3.57. ConepxaHue BOJBI B CMECH YCTaHABIUBACT (PETYJINPYET) OMEPaTOp MO BU3yaIbHON OICHKE!
IpU TBUICHUU CIIEIyeT YBEJIUYUBATH PACXOJ] BOJBI 10 NPEKpPAIICHWs IBIICHUS, a MPU OIUIBIBAHHU
CBEIKEYJIO)KEHHOTO 0€TOHa—YyMEHBIIUTh PACXOJ J0 MPEKPAIEHUS OTUTBIBAHHUSI.

IIpu ucnonp3oBaHMM BOASIHOTO Hacoca A MOJaud BOABI PacXoj €€ clIeAyeT Ha3HadyaTb B
COOTBETCTBUU C IpUJIOKeHueM 7, . 15.

3.58. HaOpe3roeTroH B NEpHO] CXBATHIBAHWS M TBEPIACHHSA JOIDKCH OBITh MPEJOXpPaHEH OT
3aMOpakMBaHUsl, BbICBIXaHUS, COTPSCEHUN, MEXAHUYECKUX IIOBPEXKACHUN U XUMUYECKUX BO3AECHCTBUN
no Habopa npouHoctu He Meree 0,1 MIla.

3.59. HalOps3rOeTon uepe3 CyTKM IOCIIE HAHECEHHs HEOOXOIMMO YBIAXKHSTH PACHBUICHHOW
cTpy€i BOIBI HE MEHEE 2 pa3 B CYTKH B TeueHue 7 AHE. [Ipu OTHOCHTENFHON BIaXHOCTH BO3/AyXa B
ToHHene 6onee 90% normyckaeTcs ONIMBaTh HAOPBI3TOETOH 1 pa3 B CYTKH.

[Ipu cHWXeHHN TemrepaTypbl Bo3ayxa Huke miroc 5°C yBIaKXHITh HAOPBI3rOETOH He TpedyeTcsl.

3.60. Ins mpenoxpaHeHus TOBEPXHOCTH HAOPBI3rOETOHA OT BBICBIXaHUS PEKOMEHYETCSI IOKPHITh
€e PacTBOPOM AMYJIbCHH WJIH JaKa (TIONMMBHHUIALIETaTHON SMynbcuerd 1IBA, MOTMBHHUIXIOPUIHON
smynbcuedt [IBX, 3TUI€HOBBIM JTaKOM H T. I1.), HAHOCUMBIMH METOJIOM PACIBLICHUS.

3.61. Bo u3bexxaHue momagaHusi BOJBl M3 COIUIA B MaTepUaNbHBIM IUIAHT COIUIO B NEpephIBax
MEXIy HAHECEHHEM ITOKPBITHS CIIEAYET IepKaTh HACAJKON BHU3.

3.62. BozBenenme kpenum U3 HaOPBBRrOETOHAa OJDKHO —BBINNOJHATECS — 00OPYIOBAaHUEM,
o0ecrieynBaroIiM MEXaHW3UPOBAaHHOE TPAHCIOPTHPOBAHUE, IPUTOTOBICHHE U HAHECEHHE cMecH. B
cOCTaB 00OPY/IOBAaHUS CIIEAYET BBOJUTH!



TPaHCIIOPTHBIE CPEJNICTBA /ISl JOCTABKH CMECH HITH €€ COCTABIISIIOIIUX K MECTY paboThl;

CMecCHUTeNNbHOE 000pyIoBaHue, 00ecIeunBarolee IPUTOTOBIICHNE U TIIATEILHOE NTEpEeMENINBaHIE
cMecH;

JIO3UPYIOLLUE YCTPOUCTBA;

MEXaHU3MBl JUIsl TEPerpy3kd CyXOil CMeCH C TpPaHCIIOPTHBIX CPEICTB B CMECUTEIBbHOE
00opyoBaHuUE;

MaIIuHY U1 HAaHeCEeHHU HaOpBI3rOeTOHa;

3arpy304Hoe 000pyJ0BaHHE I MOAAYH CyXOi CMECH B MAIIHHY;

pe3epByap ¢ BOJ0MH, 00eCIIeUNBAIOLIHIA TTOIa4y €€ K COILTY O] AaBJICHHEM;

YCTPOMCTBA W MIPUCIIOCOOIICHNUS YISl YIIPaBIECHHS ABIKEHHEM COILIa B Ipoliecce HadphI3ra.

OOopynoBaHWe HAUIEKHWT KOMIUIEKTOBATH B 3aBUCHMOCTH OT KOHKDPETHBIX YCJIOBHH
MPOU3BO/ICTBA.

[Ipy 3>TOM B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHH IMPOHM3BOJACTBA pabOT MCIOJB3YIOTCS JBa
OCHOBHBIX THIIA:

TIepeIBI)KHON HaOPBI3TOCTOHHBIN y3€l, BKIIOYAIOIINA HAaOpBI3rOCTOH-MAlINHYy B COYETAHUH C
CaMOXOJHBIM MJIM IEPEMEIIaeMbIM TATOH arperaTtom AJsl HaHECEHWs HaOpbI3rOETOHA M YCTaHOBKHU
AHKCPOB, a TAKKC JOCTAaBOYHLIMU PECJILCOBBIMU WJIN 6e3peﬂbCOBbIMI/I CpeacTBaMu;

TEXHOJIOTUYECKHH COCTaB ISl JOCTaBKM B BBIPAOOTKY M II0/1auy K COIULy CyXOH cMecH B
COYETaHWH C CAMOXOIHBIM WM TIEpEMEIIacMbIM TATOW arperatoM JUIs HaHECEHUS HaOphI3rOeTOHa M
YCTaHOBKH aHKEPOB.

OCHOBHOE TEXHOJIOTHYECKOE 000pyJOBaHHE COBPEMEHHBIX MEXaHU3UPOBAHHBIX KOMIUIEKCOB LIS
HaOpBI3rOCTOHUPOBAHYS IPUBEICHO B MIPUIIOKEHNH 13.

3.63. MoHTaX apMOCETKH TIpH apPMHPOBAHMHM HAOPBI3TOETOHHOTO MOKPHITHSA HAJIECKHUT
MPOBOAUTH C OYpPOBO paMBbl, JTIOJIEK CAMOXOJIHBIX OypPOBBIX arperaToB WM CIICIUAIBHBIX TEIEKEK.

3.64. ObopynoBaHre MEXaHU3UPOBAHHBIX KOMILJIEKCOB CJIEIyET MOHTHPOBATh Ha IEPEIBIKHBIX
WA CaMOXOJAHBIX TPAaHCIIOPTHBIX CpeCTBaX (LIaccH, TEJeXKax, IuaThopMax, aBTOMOOMIISX U IIp.) B
COOTBETCTBHUH CO CXEMaMH, IPUBEICHHBIMH B TIPHIIOKCHUH 14.

3.65. B cocraB MexaHM3MPOBaHHBIX KOMIUIEKCOB JOJDKHBI, KaK IPaBHIIO, BKIIOYATHCS TaKXKe
CJIeIyOIIIE TIPUCIIOCOOJICHHSI, HHCTPYMEHTBI M CPEJICTBA MaJIOH MEXaHH3allUH:

COOpPHMKHM pyYHBIE JJIs1 KOHTPOJISI COCTOSIHUS KPOBJIH;

TeNecKonHble mepdopaTopsl  (Wiu  mepdopaTtopsl € MHEBMOIOAATYHKAMH) C OypOBBIM
WHCTPYMEHTOM JIJIsl pa30BBIX MAIOOOBEMHBIX OypOBBIX PadoT;

CBapOYHBIA TpaHC(hOpPMATOp AJsi MOHTa)Xa MOAJEPKUBAIOIIEr0 KapKaca apMOCETKH U CPe3KH
BBICTYNAIONIUX KOHIIOB aHKEPOB;

MaHEBPOBBIE JIeOEIKN [T IEpEMEIEHHS TEXHOJIIOTHUYECKHX TUIAT(GOPM H TeJekKeK B pabodeii 30He
MPUPENTBECOBOrO TPAHCIOPTA;

TOPMO3HBIC OamMakd (I TEXHOJNOTMYCCKMX TEISKEK U IUaThopM B IPUPEIHCOBOM
TpaHCIopTe);

KOMIIIEKT TIPEIyTIPEAUTENBHBIX 3HAKOB ¥ CHTHAJIOB [T 0003HAYECHUS TPAHMI] OMTACHBIX 30H.

3.66. lns obecniedyeHHs HEPTHEH OTACITHHBIX MEXaHU3MOB TEXHOJOTHYECKOTO 000PYAOBaHHS MX
QJICKTPUUCCKUEC Kabenu. BO3AYIIHBIC u BOJSAHBIC HHIJIAHTHU JOJIPKHBI 6I>ITI) OCHAIICHBI
OBICTPOPA3bEMHBIMH  COCAMHEHUSIMH ISl TIOJNKJIIOYEHUSI O00OpYyNOBaHMS K COOTBETCTBYIOLIMM
TOHHEJIbHBIM KOMMYHHKAIIHSIM.

3.67. Opranu3zamus paboT 10 BO3BEJCHHIO KOHCTPYKIHH KPEIUIeHHsI U3 HaOphI3rOeToHa IOJKHA
OIPEJICTSITECS.  OOLIeH CXEeMOW OpraHM3alii CTPOUTENbCTBA, T. €. MPUHITBIMH B IIPOEKTE
TPaHCIIOPTHOM CXEMOH, TUIIOM HCIOJIb3YEMbIX IIPH CTPOUTENIHCTBE TPAHCIIOPTHBIX CPEJICTB, CIIOCOOOM
1 MECTOM IIPUTOTOBIICHHS CYXOH CMECH, TEXHOJIOTHEH HaOpBI3rOETOHHBIX PaboT U T. II.

OCHOBHBIE CXEMBI OpraHM3aldM paboT M PEKOMEHIALMH II0 HUX BHIOOPY IIPHUBEACHBI B
CIPaBOYHOM IPUIOKEHUH 13.

3.68. OOopymoBanme i1 HAHECCHWsS HAOpPHI3rOCTOHA  JOJDKHO  OBITH  00OecredueHO
9JIEKTPOIHEPTUCH, CXKATHIM BO3IYyXOM M TEXHWYECKOW BOAOW. [laBIeHHE CXKAToro BO3IyXa B CETH
noikHO ObITh He MeHee 0,5 MIla (5 KFC/CMz), pacxong 8—10 M/MUH Ha onHy MammHy. JlaBieHue
BOJIbI JIOJKHO MPEBBIIATH IaBICHHE BO3ayXa He MeHee deM Ha 0,1 MITa (1 kre/cm?) mpu pacxoze He
MeHee 12 11/MuH.

3.69. B ciydae IpuUTOTOBJICHUS CYXOi cMecH BOMM3K 00BEKTa Ha CIEIHATEHOM OSTOHHOM 3aBOJIC
ec JI0CTaBKy B BBIPAOOTKY CIEAYET NMPOM3BOAMTH B TEXHOJOTHYECKHX COCYIAaX WM B TE€PMETHYHBIX
KarcyJax.

3.70. Cyxyro cMeCh PEKOMEHAYETCS MPUTOTOBISTH LIEHTPAIM30BAHHO HAa OCTOHHBIX 3aBOJAX C
YIIaKOBKOH B KalCyJIbl MM MEIIKH, YTO MO3BOJIICT CTAOMIBHO OOEcrednTh TpeOyeMoe KauecTBO



MOKPBITHS, YIYYIIUTh CAHUTAPHO-TEXHUYECKHE YCJIOBUS Ha paboyeM MecTe Mpu OOJbILEH MpocToTe
MeXaHM3aluy paboT ¥ MEHBLINX MOTEPSX CYXOi cMecH.

3.71. BeneHune B3pBIBHEIX Pa0OT B HEMOCPEICTBEHHONW OIM30CTH OT MOKPHITHS U3 HAOPBI3TOETOHA
JIoITycKaeTcst Mpu Habope uM nmpoyHocTH He Menee 1 MIla (10 Kkre/em?).

OolecneyeHue 1 KOHTPOJIb Ka4eCTBA HAOPBI3r0€TOHHOI0 NOKPBITHSA

3.72. Hanecenue HaOpHI3rOETOHHOTO MOKPBITHS ITPY KPEIJICHUH TOJI3EMHBIX BHIPAOOTOK JTOJDKHO
BBITIOJHATHCS CIIELUAIN3NPOBAHHON OpUTafoif, MMEIOIEH B CBOEM COCTaBE OIBITHOTO KPENWIIBIINKA,
Ha KOTOPOTO BO3JIAaracTCsl ONEPALMOHHBIH KOHTPOJIb (KOHTPOJb KadecTBA BBHIMOJHEHUS BCEX
TEXHOJIOTUYECKHUX OTEPALUI 0 HAHECEHHUIO MOKPBITHS).

3.73. BXoaHOll KOHTpOJIb KayecTBa HCIOJNb3YEeMBIX MaTEpHUaloB U TOTOBBIX cCMeceil ciemyer
OCYIIECTBIISITH B COOTBETCTBUH C OOIIMMU ITPaBUJIAMH KOHTPOJIS BBIITOJIHEHUS CTPOUTENBHBIX padoT.

3.74. OneparnuoHHbIi KOHTPOIs B cootBeTcTBUH co CHull I11-44—77 momxeH BKIIOYATh B ceOs
MPOBEPKY COOTBETCTBHSI TEXHOJIOTUYECKOT0 Tpoliecca (IPUrOTOBJICHHE M TPAHCIIOPTUPOBKA UCXOTHON
HaOpBI3rOETOHHOM CMecH; NOATOTOBKa IOBEPXHOCTH IOJ HAOpPBI3r; TEXHUYECKOE COCTOSHHE
KOMIUIEKCAa OOOpYJIOBaHMS; pEXKHMBl HaHECEHHs HaOpBI3rOETOHHOTO IOKPBITHS; COOJIOACHHE
TpeOOBaHUH MO YXOAy 3a YJIOXKCHHBIM OETOHOM) TpeOOBaHMSM, YCTAHOBIICHHBIM IPOSKTOM
MIPOM3BOJICTBA PaboT.

3.75. KoHTpOIb 32 NPUTOTOBJICHUEM CyXOH CMECH M TPaHCIIOPTHPOBKOM (Pacxo]i KOMIIOHEHTOB U
BpeMsi IIepEMEIINBAHMs) PEKOMEHIyeTCs IPOBO/INTH HEIOCPEICTBEHHO HA MECTE IPUTOTOBJICHUs (Ha
BCY). Pe3ynbTaTsl KOHTPOIIS CIEIyET 3aHOCUTH B KYPHAIL.

3.76. PexxuM HaOpBI3TOCTOHUPOBAHUS M COOTBETCTBHE paboT mo Hadperroeronuposanuio [111P
KOHTPOJIUPYETCS POU3BOIUTEIEM padoT.

3.77. TexHu4yeckoe COCTOSTHHE O0OPYIOBAHUS U IMTAIONIMX CHCTEM CIIEIyeT KOHTPOJIMPOBATh B
COOTBETCTBUM C MHCTPYKLHEH IO 3KCIUTyaTallld KOMIUIEKCa ¢ (DUKCalMel pe3ysbTaToB KOHTPOIS B
CIELHATIBHOM )KypHaJle C yKa3aHHEM MECTa, AaThl U JINIA, OCYIIECTBISIOIIETO KOHTPOIb.

Tabnuna 6
Bun YacTorta Honyctumseie | Ucnonnutens | Ucnionnutens |  ['ocynapcTBeHHbIE
WCIIBITAHUH | TPOBEJICHHBIX | OTKJIOHCHHUS orbopa NPOBEJCHUS | CTAaHIAPTHI, METOIMKHI
WCIBITAHMIT | OT mpoekTa 00pa3noB WCTIBITAHU] HCIBITAaHUS
[IpouHOCTH lpazraS50m| Tompko B Bpuragau |Ctpourensusl [TOCT 10180—78;
[PY CHKATHH TOHHETIS GopIIyI0  [0OCTYXKHUBAIO e T'OCT 18105—286;
CTOPOHY mui naboparopuu [[OCT 18105.0—80;
YCTaHOBKY T'OCT 18105.2—80
TIePCOHAT
Bononenponu |1 pa3 Ha 200 m To xe To xe To xe ['OCT 12730.5-84
[1aeMOCTh TOHHEJIS
Mopo3zocToii- To xe ” ” ” T'OCT 10060—86 nnu
KOCTb M0 METOINKE
YCKOPEHHBIX
VCTIBITAHUIA
(npunoxenue 16)
Cuerurenne ¢ | 1 paz Ha 50 M ” ” ” 1o MmeTomMKE
TPYHTOM TOHHETIS MPHUIIOKECHUS §
[IpouHoCTh Ha To xe ” ” ” ['OCT 10180-78, TOCT
[pacTsbKeHHe 18105-86
oceBoe
TonmuHa 1 pazHa 10 M 10% ” Hauansauk (Tpu 3amepa Ha 100 m°
Ha6pb13F- TOHHCJIA CMCHBI IMOKPLITUSA TIPU
OETOHHOTO YCTAaHOBKE MasKOB WIIN
MOKPBITHS [IyTIOB

'Tlpy M3MeHEHMM HCXOIHBIX MATEPUATIOB WIH YCJIOBHIl MPOM3BOACTBA PaGOT MPOBOLATCA BCE
KOHTPOJIbHBIE UCTIBITAHUSI.

B xypHan 3aHocsATCS Takke 3aMedaHHs o pabore 00OpynOBaHHS M 3aJaHHE HA CIEIYIOIIYIO
CMEHY AEXKYPHBIM CIIeCaplio U 3JIEKTPHKY.



3.78. KoHTpoJib 32 Ka4eCTBOM YJIOKECHHOTO HaOPHI3rOCTOHA JOJDKEH 3aKIIF0YaThCs B BU3YAJbHOM
OCMOTpE W PETyJSIPHOM IMPOCTYKHBAaHUHM MOKPHITHSA. Ha MOBepXHOCTH HAOPHI3rOETOHA HE JIOJKHO
OBITh YCaJIOUHBIX TPEIINH, B3AYTHHA U oTcaoeHn. [ yxol 3Byk (OyHEHHE) yKa3bIBaeT Ha HEIIOTHOCTh
npuiieranus HaOpeI3rOeToHa K MOpoJie WM OTCiIanBaHUe Mo ToimuHe. OOHapy)XeHHBbIE Ne(eKTHBIE
MecTa (OH.]'I])IB]:I, OTCJIOCHUSA, BBIKpalllMBaHUA, MCEJIKUE OTHACJIIbHbBIC TPCHIUHLI U T. JI.) noajexar
YCTPAaHEHUIO IyTeM BBIPYOKH, OYHCTKH, HMPOMBIBKH CTPYEH pacHbUICHHOW BOJIBI, a 3aTEM 3aJICNIKH
HaOpBI3rOCTOHOM.

Bce ykazaHHBIE BHIBI ONEPAIMOHHOTO KOHTPOJSI CIEAYET MPOBOAMTH €KECMEHHO ¢ (pUKcalmei
JIAHHBIX KOHTPOJIS B COOTBETCTBYIONINX XKypHaNIax (Mpuioxenue 15).

3.79. TlpueMoUHbIi KOHTPOJIb SIBISIETCS 3aBEPIIAIOIICH YaCThIO TEXHOJIOIHMUECKOro IMpoliecca Ha
OTIPENICTICHHOW CTagul CTPOUTEIhCTBA M OCYIICCTBISICTCS TIOCTAIUHHO C  HCIOJIB30BAHUEM
MHCTPYMEHTAJBHBIX, B TOM YHCJIE Hepa3pymalomux MeTonoB. CoctaB paboT MO KOHTPOJIO KPeru 3
Ha6pr3F6eTOHa, qacToTa MPOBCACHUSA KOHTPOJbHBIX HCHLITaHHﬁ, a TAaKXKC JOIMYCTUMBIC OTKJIIOHCHUA
OT MPOCKTA MPHUBEICHEI B TA0I. 6.

3.80. IIpueMOYHO-CAATOUHBIA KOHTPOJb 3aKOHUYEHHOTO TOHHENS OCYILIECTBIISIETCS CHadaja
paboueii KOMHCCHEW, a 3aTeM TOCYZApCTBEHHOW, IPH 3TOM YUWUTHIBAIOTCS PE3yNbTaThl BXOIHOTO,
OICPAIMOHHOTO U HOCTaL[MﬁHOFO MMPUEMOYHOT'O KOHTPOJIA.

3.81. Jns mnoBbimeHuss 3(Q(QEKTUBHOCTH KOHTPOJIS KavyecTBA BO3BOJUMBIX TOHHEIHHBIX
KOHCTPYKIIUH PEKOMEHIYETCS HCIONB30BATh CTATUCTHYECKHE METOIBl BBIOOPOYHOTO KOHTPOJS Ha
000 cTaAuy BO3BEICHUS COOPYKCHHUS.

le/l BCEX BUJIaX MPOU3BOACTBECHHOI'O KOHTPOJIA AOJKHA 6bITI) BBIIIOJIHEHA OILICHKA KayeCTBa.

4. AHKEPHA# KPEITb

KoHcTpyKIMu 1 MaTepuaibl aHKEPOB

4.1. TTo xapakTepy BOCHPUSTHS U NEpeJaun Harpy30K aHKEPHI MOAPA3AEISAI0TCA Ha JBE TPYIIbL:
3aKperIeHHbIE B TIOPO/Ie KOHIIAMU W OMOHOJIMYEHHBIE 1O BCEH JUIMHE.

AHKepsl NEPBON TPYHIBI, YCHIIUS 3aKPETUICHUS] KOTOPBIX COXPAHAIOTCS WM yBEIMYUBAIOTCS I10
Mepe H3BJIEUCHHsI MX M3 ILIIYpOB, CIEAyeT pacCMaTpUBaTh KaK Pa3HOBUIHOCTH MOAATIMBOI Kpemu
HapacTarolero cornpoTuieHus. KoHer crepHs co BCTaBICHHBIM B IIPOPE3b KIMHOM 00pa3yeT 3aMOK
aHkepa. 13 aHkepoB 3Toii rpymmsl HanOOJbIIEe PACTIPOCTPAHEHHE NMEIOT KIIMHOIIEEBbIe (puc. 4).
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Puc. 4. KoHCTpYKIHS KIMHOIIENIEBBIX aHKEPOB:

a—CIUIONIHOM; 6—COCTaBHOM; /—raiika; 2—omnopHas 1maiida; 3— CTepKeHb;
4— mpopesb; S—KIIUH; 6—KOHTAKTHas CBapKa

AHKepsl BTOpPOH Tpynmbl (OMOHOJNHYMBAEMEIE) OONANar0T BBICOKOM JKECTKOCTBIO: IIPH
BO3PACTaHUU HArpy3KH [0 NpeleibHOH y HHUX NpaKTHYeCcKH He HaOmromaercd nepemenieHuid. OHH
MOJIpa3/IeNsAlOTCsT Ha HaOWBHBbIE, HarHetaemble, aHkepbl Tumna “Tlepdo”, cranenojuMmepHble U
MIpeBapUTENIbHO-HANPsDKEHHbIe. Hanboee mnpocThl M0 KOHCTPYKLUMHM M TEXHOJOTMH YCTaHOBKH
HaOWBHEIC XKeNe300eTOHHBIE aHKEPHI.

4.2. TIpu Be1OOpE THITA aHKEPa HEOOXOIMMO PyKOBOACTBOBATHCS CIICAYIOIIHM.

KnuHouieneBbie aHKepbl MPOCTHI M0 YCTPOMCTBY M B IPyHTaX ¢ KoadduimeHToM Kpernoctu doiee
4 (COIpOTHBIICHUE OJHOOCHOMY cCxkaTmro Ooiee 40 MIla) o0mamaroT JOCTATOYHOW MPOYHOCTHIO
3aKpEeTICHNs B TPYHTE.

PacriopHble aHkeps! (TepBas Ipymna, puc. 5) MOXHO NPUMEHSTh B IPyHTaX ¢ K0d(pdUIHEHTOM
KperocTH He Hike 3. OIHAKO UX KOHCTPYKLUs OoJiee ClI0KHA U OHM MOTYT OBITh U3TOTOBJIEHBI TOJIBKO
B 3aBOJICKHX yCIIOBUSX. [IpOYHOCTD MX 3aKPEIUICHHS] B MACCHBE CPABHUTEIBHO HEBEJIHKA.

XKene3z006eToHHBIE M CTANECNONNMEPHBIE aHKEPHI (BTOpas TPyNIa) IpH AOCTATOYHON JUIMHE 3aMKa
o0ecIeunBa0T BBICOKYI0 IPOYHOCTh 3aKPEIUICHHMS BO BCEX TIPYHTaX, IJI€ AHKEPHOE KPEIUICHHE
npuMeHuMo. OHM MOTYT BOCIPHHUMATH IIOTIEPEYHbIE CMELICHHs TPYHTOB, TaK KaK UX apMHUpYIOIIHe



CTep>KHH OMOHOJIHMYEHBI CO CIOSMH MOpoJ IO Bcel muHe mmypa. HemocTarkoM 3THX aHKEpoB
SIBIISIETCS.  HEBO3MOJKHOCTb MX HArpy)kKeHHs OMOHOJMYHMBAIOIIMM pacTBOPOM JI0 HEOOXOAMMOH
MIPOYHOCTH.

4.3. AHKEpHYIO Kpellb MOXKHO HCIIOJIb30BAaTh KaK B KadeCTBE CaMOCTOSTEIbHON KOHCTPYKILHUH
(oaMHOYHBIE aHKEPBI C OMOPHBIMHU Iaii0aMK M aHKEPhI C CETKOW), TaK U B COUYETAHUH C MTOJXBaTaMHU,
apKaMH, apMHPOBAaHHBIM ¥ HEAPMHUPOBAHHBIM HAOPBI3rOETOHHBIM ITOKPHITHEM.
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Puc. 5. Konctpykmus pacnoproro ankepa CKIII:
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I—pacnopHast MypTa U3 ABYX MOJYTHIIB3; 2— MPOBOJOYHOE KOJIBIIO; 3—CTEPKEHb; 4—
yCTaHOBOYHas TpyOa; S—raiika

4.4. AHKepbl pPEKOMEHIyeTCS INPHMEHITh TaKKe€ B KAuyeCTBE MOHTAXKHBIX JJIEMEHTOB IIpH
YCTaHOBKE apOK, MOATSKKH OTPaXJAIOINX U apMaTYPHBIX CETOK H T. II.



45. O[lI/IHO'-IHbIe AHKCPBI CIACAYCT NPUMCHATHL TOJHLKO B MOHOJIMTHBIX, CJ'Ia6OTpeLL[I/IHOBaTbIX n
BECbMa YCTOWYMBBIX IPyHTaX.

4.6. AHKepaMH ¢ OMTOPHBIMH MaiibaMu U apMHUpYIOIIeH ceTkoi pazMepamu 50x50 MM (auamerp
IPOBOJIOKK 3 MM) CJIEIyeT KpPEeNUTh BBIPAOOTKH, 3aJ0KCHHBIE B YCTOWYMBBIX IPYyHTaX, B KOTOPBIX
BO3MOXKHBI HeOoubiue oTciioeHus. CeTKy pa3pelaercsi yCTaHaBIMBaTh B 3aBUCHMOCTH OT CTEIICHH
TPEIIMHOBATOCTH IPYHTOB TOJIBKO IT0 CBOJLY, JTMOO 110 CBOJY ¥ CTEHAM BEIpaOOTKH.

4.7. AHKepaMH C TIOAXBaTOM, OOBEIWHSIOIIMM OAWH MX DPAJ, CICAyeT KPENHTh BBIPAOOTKH B
TPyHTax CpemHell yCTOHYMBOCTH, TPEIIMHOBATHIX M CIa0OTPEIIMHOBATHIX. B KauecTBe MOOXBaTOB B
3aBUCUMOCTH OT BCIIMYHHBI OXKNAACMBIX OTCJIOCHMI MECKAY aHKEpaMU CICAYCT MPUMEHATH IMOJIOCOBYIO
CTaJIb WU ITPOKATHBIE MPOQIITH.

4.8. AHKepsI cleqyeT yCTaHaBIMBAaTh PAJaMH, KEJIaTeIbHO B IIAXMaTHOM mopsinke. PaccrosHue
MEXIy aHKepaMH TOJDKHO OmpeaemsThes pacdeToMm (cM. mm. 4.42; 4.43) m yka3wsIBaThCSl B MPOEKTE
(macmopTe) KperneHus.

4.9. B wMecTax BO3MOXHBIX (BEpOSATHBIX) JIOKAJIBHBIX BBIBAJIOB B IPOMEXKYTKaxX MEXIY
MPOEKTHBIMA aHKEpaMu JOJDKHA OBITh MpPEAyCMOTpPEHa ITOCTAHOBKA IO MECTY JOMOJIHUTEIBHBIX
aHKEPOB, KOJIMYECTBO, IMAMETP U INIyOHHa KOTOPBIX Ha3HaYaeTcs MPOM3BOIUTENIEM PadoT.

4.10. B mom3eMHBIX BBIpAOOTKaX CO CBOAYATON KPOBJCH aHKEphl CICAYEeT pacmojaraTh
panuanbHO. B BEIpaboTKax ¢ IUIOCKOW KpOBJEeH KpaiiHWe aHKephl HEOOXOJMMO yCTaHABIMBATh IO,
yriom 30° K BEpTHKAJIN, HO C TaKMM PacdeToM, YTOOBI KOHEIl aHKepa BBIXOAMII 3a TPEJeibl poseTa
BbIPaOOTKHU He MeHee ueM Ha 40 cM; cpe/iHie aHKePbhl yCTaHABIMBAIOTCS BEPTHKAIBHO (puC. 6).

4.11. AHKepsbI ClielyeT YyCTaHABJIMBATh BKPECT SIBHO BHIPAKEHHBIM TUIOCKOCTSIM HAIlJIaCTOBAaHUS
W TpenHooOpazoBanus. [Ipy MHOXKECTBEHHBIX pa3HOOPHEHTHPOBAHHBIX IIOCKOCTSX HApYIICHUH U
B MacCWBax HETPEIIMHOBATBHIX W  CIHa0OTPEIIMHOBATHIX aHKEPHl CJIEAyeT yCTaHABJINBAaTh
MEPHEHANKYIISIPHO 3aKPEILIIEMOI TOBEPXHOCTH.

4.12. KoMIIJICKT KIMHOMIEICBOrO aHKepa (CM. puc. 4) BKIIIOYACT aHKEPHBIA CTEPIKEHb ¢ PEe3b00ii
Ha Hapy>XHOM KOHIIE M TPOpEe3bl0 /IS KIMHA Ha 3ariayOisieMoM KOHIE (3aMKe), KJIHMH, TalKy H
OTOpHYIO Mmaily. J[mamerp 3aMKOBOTO yYacTKa aHKEPHOTO CTEpXHs Uil mmypoB oT 40 mo 42 mMm
cocraBisgeT 36 MM, s mirypoB ot 36 10 37 MM—30 MM.

4.13. KoMmexkTsl pacloOpHBIX AaHKEPOB BKJIIOYAIOT 3aMKH Pa3IM4YHBIX KOHCTPYKLHI,
PaCKJIMHUBAIONIMXCS B IIIType IPH HATSHKEHUH WM BPAILIEHUH aHKEPHOTO CTepKHS (CM. puc. 5).

4.14. Mertannudyeckue KIMHOBBIE M pPAclOpHBIE aHKEPHl PEKOMEHAYETCS H3rOTaBIMBATH B
3aBOJICKUX YCIIOBHAX, TaK KaK OTKJIOHEHHS B pa3Mepax 3JIEMEHTOB U Ipy0oe MCHONHEHHE AeTayeH
aHKepa 3HAUYUTEJIBHO CHIKAIOT MMPOYHOCTH 3aKPETUICHHS 3aMKOB.
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Puc. 6. Cxema pacnonoxeHust aHKepOoB IIPU CIIOUCTOH KPOBJIE

4.15. Tlpu W3rOTOBJICHHH METAUIMYECKHX AaHKEPOB HEOOXOIMMO BBINOJHATD CIEAYIOLINE
YCIIOBHSL:

a) CTEp)KEHb JIOJDKEH OBITh NPSMBIM, a TOPLBI—IIEPICHIUKYISIPHBIMA K €ro OCH; CTEP)KEHb
JUTMHOM 10 2 M peKOMEHyeTCsl M3rOTOBIIATh M3 cTany Mapku Ct.3, npu OoJbleil JuMHe—n3 CTallM C
Oosiee BHICOKMM IIPEAEIOM TEKY4YeCTH; THaMeTpP CTep)KHsS KIMHOBOTO aHKepa ONPENeIFOT pacyeToM,
OJTHAKO, M3 yCJIOBUS OOECIeUeHHsT HE0OXO0AUMON KECTKOCTH, OH JOJDKEH OBITh HE MeHee 20 MM mpHu
JuiiHe aHkepa 10 1,8 M u 25 MmM—ipu anuse aHkepa ot 1,8 M 10 3,3 M.

Ecnn  pacyerHblii nuaMeTp CTEp)KHS aHKepa MEHbIIE JuWaMeTpa ero 3aMKa, TO aHKep
nenecooOpasHo AenaTb cocTaBHBIM. CoeMHEHHE 3aMKa CO CTepPXKHEM HeOOXOAMMO OCYLIECTBIAThH Ha
pe3p0e WM KOHTAaKTHOW CBapKOil BCTHIK;

0) pe3bba nomKHa OBITH 00pa3oBaHa HAKATKOW; Hape3Ka pe3bObl IOMyCKaeTCsl NPU YCIOBHH, €CIH
IIPY pacyueTe aHKEPOB YUTEHO OciialJIeHHE B Pe3yJIbTaTe Hape3KH CEUCHUS CTEPIKHS;

B) NOBEPXHOCTH TPOPE3U B 3aMKE aHKepa NOJDKHA OBITh TIIaIKOW, 0e3 3ayCeHIIEB W OKAJMHEIL.
IIpopess npu mupuHe 2—4 MM HE JOJDKHA OTKIIOHATHCS OT OCH aHKepa 6ornee 1 MM; KpOMKH Ipopesn
B BCPXHEM KOHIEC aHKEpa JOJIKHbBI 6I)ITI) OKPYIJICHBI; PCKYIIUC KPOMKH B TOPLEC 3aMKa JOJIPKHbI 6I)ITI)
OCTpPBIMU;

T) KIWH, OTJUTHIA U3 YyTryHa WU IITAMIIOBAaHHBIA 13 cTamu Mapku Ct.3, HODKeH OBITh OYHIICH
OT 3ayCEHLEB U OKAJIHHBI;

1) raiiku Jo/kHbI cooTBeTcTBOBaTh ' OCT 5915—70;

€) CTBIKM COCTaBHBIX aHKEPOB JIOJDKHBI OBITH PaBHOIPOYHBIMH CO CTEP)KHEM; JJIMHA PE3bOOBBIX
COeIMHEHNH 10 KHA OBITH He MeHee 40 MM;

) onopHbIe maiosl u3 cramu C1.3 momkHB uMeTh pazmepsl oT 100 x 100 x 8 mo 200 x 200 x 12
MM.

4.16. IlpuMeHeHNe KJIMHOBBIX M PACHIOPHBIX aHKEPOB PEKOMEHYETCSl B TEXHOJIOTMYECKUX KPETIsiX
JUISL TIOJBECKH OTPaXKIAIOUIMX CETOK M 3aKPEIUICHUs OTICIbHBIX BBIBAIOB WIJIM HEYCTOHYHMBBIX
YYaCTKOB OOHaXKEHHSI.

4.17. llenbHOOMOHOJHMYHMBAaEMbIii HAaOMBHOW HKEJIE300C€TOHHBIAH aHKep MPEJCTaBIseT Cco0oii
apMaTypHBIil CTEpP)KEHb IIEPHOJUYECKOTO MPOQHIST C 3a0CTPEHHBIM 3ariayOJsieMbIM KOHIIOM,
OMOHOJIMYCHHBIH 10 BCel JUTMHE IIITypa IecYaHo-1IeMEHTHBIM PacTBOpoM (puc. 7).



HpI/I HCIOJIb30BaAHUN aHKECPOB IJIs1 TOABECKU orpam[[afomef/i CCTKH WJIM apMUPYIOIHUX 3JICMCHTOB
06,[[€J'IKI/I Hapy)KHLIﬁ KOHCL aHKEPHOT'O CTCPIKHA NJOJLKEH UMETh OTBEPCTUC UIA IIIUIMHTA.
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Puc. 7. Cxema HaOMBHOTO ’KeJ1€300€TOHHOTO aHKepa:

I—apmaTypHBIit cTepKeHb; 2— pacTBOP

4.18. JKene3o0eToHHBIC aHKEPHI CIEAYET NPUMEHITH B CIIA0000BOMHCHHBIX WJIH CYXUX
BBIpa0OTKaX, PACIIOJIOKEHHBIX B MOHOJMTHBIX WM CIa0OTPEIIMHOBATHIX 1OPOJax, T. €. B YCIOBHSX,
HCKITIOYAIONINX YTEUKY WIM BBIMBIBAHUE M3 IIITYPa NECYAHO-IIEMEHTHOTO PacTBOpa.

4.19. B KOMIUIEKT IIeIbHOOMOHOJMYKNBaeMOro ankepa Ttuma “Tlepdo” (puc. 8) BxomsT
apMaTypHbIil CTEpKEeHb NEPHOANYECKOro NPOQHIIst U nepOLMINHAP C OTBEPCTUAMH IUAMETPOM OT 4
JI0 6 MM, 3aII0JIHEHHBII KOHCUCTEHTHBIM I1€CUaHO-IIEMEHTHBIM, OBICTPOTBEPACIOIINM PAaCTBOPOM.

W3 mpuBeneHHBIX HA pHC. 8 NBYX TUIOB MEep(OIMIHHAPOB Oojiee YAOOHBIM ISl CHAPSDKEHUS U
YCTaHOBKH aHKepa SBISIETCS LIETIEBOM.

4.20. TnameTpbl aHKEPHBIX CTEpXKHEH U NepOLMITHHIPOB JODKHBI IPHHUMATHCS B 3aBUCHMOCTH
OT IMaMeTpa MIIIypa B COOTBETCTBUH C IAHHBIMHU Ta0II. 7.
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Puc. 8. llenpHOOMOHOIMYCHHEIH aHKep THIA “Tlepdo”:

a—aHKep B cOope P YCTaHOBKE B IPYI; O—aHKeP M0CiIe YCTaHOBKY;

6—T1epHOLMIIMHIP Pa3bEMHOIO THIIA; 2— Pa3pe3Hoil nephoUMIUHp; /—aHKEePHBINA
apMaTypHBII CTEPKEHb; 2—I€PEBSIHHBIA KIHH; 3— KOHAYKTOp; 4—IleCUaHO-LIeMEHTHBIN pacTBOp; S—
nepdommmHIp; 6—pa3pymaeMoe GuOpPoBoe THO NMepHOIMIHHIPA

Tabnuua 7

Juametpsl ankepoB Tuma “Ilepdo”, Mm

niepgo- CTEPIKHSI- CTEPIKHSI CTAJICTIOIMMEPMOTO HIIH
nimypa HWIAHApA aHKepa KeJIe300€TOHHOTro HaOMBHOTO U
“Iepdo” HarHeTaeMoro aHkepa
34 29 18—22 16—18
36 31 22—25 18—20
40 35 25—28 2225
43 38 28—32 25—28




4.21. Ankepsr “Tlepdo”, BBUIY uX 0OoJiee BBICOKOH CTOMMOCTH M CIIO)KHOCTH H3TOTOBIICHUS,
PEKOMEHIYETCSl IPUMEHATh B IIOCTOSIHHBIX W BPEMEHHBIX KOHCTPYKLMSIX B YCJIOBHSX, HETIPHTOJHBIX
JUIsl HAOUBHBIX KE1€300€TOHHBIX aHKEPOB.

Hawubornee nenecooOpa3HO HCIONB30BAHUE TAKUX AHKEPOB B MHTEHCHUBHO JeQOPMHUPYEMBIX H
Pa3yIUIOTHSIIOIIMXCS CHIIbHOTPEIIMHOBATHIX U OOBOIHEHHBIX TPYHTAX.

4.22. TlpumenseMble JUIs )Kene300€TOHHBIX aHKEPOB PacTBOPHI IOJKHBI COCTOSTh M3 MAaTEPHAIIOB,
COOTBETCTBYIOUIMX TPEOOBAaHMSM  TOCYJapCTBEHHBIX  cTaHAapToB:  mnopTiaanauemeHT— [OCT
10178—85; rnunozemuctoii neMeHT—I OCT 969—77; mecok—I'OCT 10268—80; xmopuctbIit
kanpuui—I ' OCT 450—77; Boga—I'OCT 23732—79.

4.23. C uenpl0 yIOBICTBOPEHHS TPEOOBAHWSAM TEXHOJIOTHYHOCTH (CBOOOTHOE IPOXOXKICHHUE
pacTBOpa depe3 pacTBOPOHATHETAaTeNlb, IMOABOMASAIINE IUIAHTH M HWHBEKTOP, & TAKXKE HCKIIOYECHUE
BBITEKAHUSl PAacTBOpa W3 ILIMYpOB) Ha MECTEe INPOU3BOJCTBAa PadOT AOMYCKAaeTCs KOPPEKTHPOBATh
BEJIMYMHY BOJOIIEMEHTHOT'O OTHOLLICHUSI.

4.24. B KOMIUIEKT CTaJICTIOIMMEPHOTO aHKEpa BXOMIAT 3a0CTPEHHBIM aHKEPHBIH CTEPKECHb W3
CTJIM TIEPUOANYECKOr0 NPOGMIS W aMIyJ-NATPOHBI, 3allOJHEHHBIE IIACTOPACTBOPOM HA OCHOBE
SNOKCUIHOM, MOMMAI(GUPHONH WM JPYrMX CHHTETHYECKMX CMOJI C KalCyJoH, 3aIlloJHEHHOM
OTBEPHUTEIIEM.

OMOHONMMYMBaHUE aHKepa IOCIe JOCTIKCHHS UM B TedeHHe 5—I10 MHH pacdeTHOW Hecymien
CIIOCOOHOCTH OCYIIECTBIIAIOT IIyTEM pa3pymICHUs OO0OJIOUEK aMIyl-IaTpoHa U KalcCyibl H
MOCJIEAYIOLIET0 MePEeMENINBAaHNsI UX COJCPIKUMOTO NP BHEIPEHUH B LIMYp W BPAIlEHUH aHKEPHOTO
CTEPIKHSL.

4.25. lleTbHOOMOHONMYMBAEMBbIE  CTAJCMOJIMMEPHBIE  aHKEPHl C  COOTBETCTBYIOIIMMH
OBICTPOCXBATHIBAIOIIINMHUCS COCTaBaMH pEKOMEHIyeTCs UCTIONIb30BATh B CIJIOXKHBIX
THPOT€0JIOTMYECKUX YCIOBHSIX, B TOM YHCIIE TIPH BHICOKOH CTENIEHH TPEIUIIOBATOCTH MOPOI.

4.26. Apwmupyrompye CTEp)KHH OMOHOJIMYHMBACMBIX aHKEpOB CJEAyeT M3TOTOBIATH W3
ropsiaekataHoit cramu nepuoxmdeckoro mpodmrs (I'OCT 5781—82). KopHeBo# KOHEN CTpEeXHS
JOJKEH OBITh 3a0CTPEH, APYroi KOHEI—pACKJIENaH C OTBEPCTHEM JUISl IIIUIHHTA.

Jonyckaercst  MCIOJb30BAaHWE WHBIX  KOHCTPYKTHUBHBIX  PEIICHWI  KOHIIOB  CTEPIXKHS,
BBICTYIAIOLIETO B BBIPAOOTKY (pe3bda C raifkoi, metist U T. A.). KopHeBble KOHIIBI CTalIeNOIMMEPHBIX
aHKEpOB JOJDKHBI OBITh KOCOCPE3aHHBIMH JJIsi oOecrieueHHs BHEIPEHWS B aMIlyJ-MaTpoH H
Ka4eCTBEHHOTO [IEPEMEIINBAaHNS IIACTOPACTBOPOB.

4.27. Tlepen nprMeHEHHEM aHKEPOB HEOOXOIMMO NMPOBEPSITh CBOMCTBA 3aKPEIISIOIINX COCTAaBOB
(meromuka mo I'OCT 5802—86) m HpPOBOAWTH WCHBITAaHHWS AHKEPOB, YCTaHOBJEHHBIX HA JTHX
pacTBopax.

4.28. Jlns 3akperuieHHss B clabOyCTOWYMBEIX TPYHTaxX Ha TIIIyOMHY Ooinee 5 M TOI3eMHBIX
BBIPaOOTOK IposieToM Oojiee 10 M CONpsDKEHWH BBIPAOOTOK, @ TaK)Ke OTKOCOB KOTJIIOBAHOB IPH
COOTBETCTBYIOIIEM TEXHHKO-9KOHOMUYECKOM 00OCHOBAHHH CIIEIyET IPUMEHITh OMOHOJIMYMBAEMbIC B
CKB@)XMHE T10 BCEH JUIMHE WM B 3aMKOBOW YaCTH NPEIBAPUTENIFHO HAIpsracéMble aHKEPHI MPSAAEBON
WIIN CTeP>KHEBOM KOHCTPYKIUH (TIpuiioxenue 17)

4.29. Bo Bcex obpenkax, a TakkKe B KPeMNAX, YCTAHABIMBAEMbIX B arpecCUBHBIX Cpelax WU CO
CPOKOM CITyOBI Kperei oT 1 roma m Oosiee, aHKEpHBIC CTEP)KHH JIOJDKHBI UMETh TOKPHITHE B BHIE
KOHCHUCTEHTHON CMa3KH, PE3MHOBOM WM IOJM3THICHOBOH pyOaIllku, MEeCYaHO-IIEMEHTHOTO KaMHS H
mp., obecreunBaroniee He0OX0AUMYIO aHTHKOPPO3UIHYIO 3aIIUTY.

Pacuer AHKEPOB U COCTABJICHHE IMacmopra

4.30. ITapameTpbl aHKEPHON Kpemu—THII, pa3Mephbl 3aMKa JJIMHA aHKEPOB, PACCTOSTHUE MEXKIY
HUMM, BEIMYMHA  HATSDKEHUs  CTEP)KHEH—ONpeAesitoTcs  CTPOCHHEM TOPHOTO — MacCuBa
MEXaHWYECKUMH CBOWCTBAMH TPYHTOB M pa3MepaMH IOJ3eMHOH BblpaboTku. Kak mpasmio,
napaMeTpbl aHKEPHOHW KpEemH ClIeAyeT Ha3HadaTh C yYETOM OMNbITa €€ NMPUMEHEHHS B aHAIOTHYHBIX
HMH)XEHEPHO-T€0JIOTHYECKUX YCIOBHSIX.

4.31. OcHoBHO#1 3 deKT oT KperieHns1 BEIpabOTOK aHKepaMH COCTOUT B TOM, YTO OKPY’KaloIlue
BBIpa0OTKY IIOPOJBI, MMEIOIINE CKJIOHHOCTh K PACCIOCHHI0O M OOPYIICHHWIO, HPUKPEIUITIOTCS K
YCTOWYMBBIM 00JIAaCTSIM TOPHOTO MACCHBA, JIEXKAIINM 32 MIPEeIaMi PacueTHOTO CBO/A NABJIICHUS, IIPH
MOMOIIM aHKEpOB. B OTHENBbHBIX Cllydasx KpOBIS BBIPAOOTKH, 3aKpEIUICHHAs aHKEpaMH, MOXKET
paccMaTpHBaThCS KaK Hecyllas apMOKaMEHHass KOHCTPYKIKS, YMEHBINAIONIAs BEICOTY CBOJA JABICHUS
TpyHTAa.

4.32. AHKeppl, NpUMEHAEMBIE B KadeCTBE BPEMEHHOM KpEmH TOA3EMHBIX COOPYKECHUH,
PacCUMTHIBAIOT IO TNPOYHOCTH 3aKpEIUIEHUS 3aMKOB M IPOYHOCTH CTEp)KHEH IO aHaJoTHH C



COOTBETCTBYIOLUIMMHU TPEOOBaHMSAMH TIJIaB CTPOMTENBHBIX HOPM M NpaBHJI Ha IPOESKTUPOBaHHE
TOHHeJIeH 1 OETOHHBIX (3Kee300eTOHHBIX) KOHCTPYKIHH.

[Mon mnpodYHOCTBIO 3aKpEIUIEHHWsS 3aMKa aHKepa IMOHMMAlOT MAaKCHMAJIbHYIO Harpysky, IpH
MPWIOKEHUH KOTOPOH K CTEP)KHIO YCTAHOBJIEHHOTO aHKEpa OCEBOE MEPEMEIIECHHE €ro KOHIA He
npesbimaet 10 mm.

4.33. B pacyere OCHOBHBIX IIapaMeTpOB aHKEpPHOH kpemu (puc. 9), MCXOAS W3 THIIOTE3bI
“HoJBeIIMBaHIST” 30HBI BO3MOXXHOTO OOPYIICHHS K HEHAPYIIEHHBIM TPyHTaM, COTJIACHO TPeOOBaHUSIM
K BPEMEHHOMY KPEIUICHHIO, PAacUeT CICIyeT MPOU3BOANTH B CIECAYIOIIEM HOPAIKE:

OTPEIENUTh PaCUETHYIO (pabouyro) JUTHHY CTEPXKHS aHKepa /,;

OIIPEICTNTh JUTMHY YaCTH aHKepa, 3arTyOJIeHHYI0 B HeHapyIIeHHBIN IPYHT (3aMKOBOI yacT) /3;

OIIPEZICTINTh TPEACIBHOE pPACCTOSIHUE MEXAy AaHKepaMH a 10 TIPOYHOCTH 3aKPEIUICHHS
3arnyOJICHHOW YacTH 3aMKa;

BBIOMpATh TUAMETP M MaTepuall CTEPIKHS de;.
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Puc. 9. OcHoBHBIE apaMeTpbl aHKEPHOI Kpemu:
I—amnKkep; 2—1maiiba wu moaxBaT; 3—rpaHuIa 30HBI BO3MOXXHOTO OOpYIICHHS

4.34. PacyeTHyo IIMHY CTEPXKHS aHKepa [, CleyeT Ha3Ha4daTb PaBHOHM HE MEHeEe BBLICOTHI

BO3MOXXHOTI'O OprHIeHI/ISI L N HpHHHMaeMOﬁ Ha OCHOBAaHUHM OIIbITa CTPOUTCIIBCTBA B aHAJOTMYHBIX
HWHXCHEPHO-TCOJIOTHYCCKHIX YCIOBUSIX.

[Ipu OTCYTCTBUU OMBITHBIX AaHHBIX PACUETHYIO TITyOUHY 30HBI BOBMOXHOTO OOPYIICHHS CIIEAyeT
oTIpeneNsITh 1o hopmyIe, M:

B
L =0,75K, 7
rae Ki—koadduimeHt y4yera TpeIIMHOBATOCTH CKAJIbHBIX IPYHTOB, IPUHUMACMBIA 3716Ch PABHBIM: JIJIsI
CITa0OTPELINHOBATHIX TPYHTOB 1; U TPEUTMHOBATHIX 2; IS CHIIBHOTPEITHHOBATHIX 2,5.

Ecimu  kosddurnment kpenoctu rTpyHTa f (cM. mpwiokeHue 11) ompemeneH ¢ yd4eTom
TpemuHoBaroctu, To K=1.

B c1a00yCTONYMBEIX TPYHTAX THTIA APTWLTUTOB JOJDKHO YOBIETBOPSITECS YCIOBUE

[,>0,5B (z—1),

IJie Z—OTHOCUTEINIbHAs BEJIMYMNHA, IPHHAMACMAs B 3aBHCUMOCTH OT TITyOHHBI 3aJI0KEHUs TOHHEIS H u
npezesna MpOYHOCTH TPyHTA Ha CKaTHe G, o HoMorpamme (puc. 10).



PacuerHyr0o BeNMYMHY TNPOYHOCTH  3aKPEIUICHUS  3ariyOJIeHHOW YacTH  HEoO0XOAUMO
KOPPEKTUPOBATh HATYPHBIMH UCTIBITAHUSAMU COTIAcHO mil. 4.40.

4.35. [nuHy 3aMKOBOW YacTH /3 M KOHIIEBOW YacTH [/, BBICTYNAMOMIEH B BBIPAOOTKY, CIIEAyeT
Ha3Ha4aTh KOHCTPYKTUBHO B 3aBHCHMOCTH OT THIIAa 3aMKa M KOHCTPYKIIMH KpeIieHns moaxsaTa. [lpu
9TOM JJIsl KJIMHOIIEJICBBIX aHKEPOB JUTMHA 3aMKOBO# YacTu J0JKHA ObITh He MeHee 20 cM.
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Puc. 10. Homorpamma juist onpeneneHuss OTHOCUTENbHBIX
pa3MepoB 30HBI BO3MOKHOTO OOPYIIEHHUS z B 3aBUCHMOCTH
OT TITyOMHBI 3aJI0’KEHHS] TOHHEIS

4.36. Paznumna Mexay AuaMeTpaMu IIMypa M 3aMKa KIMHOUIENEBOrO aHKepa He JOJDKHA
npeBblmaTh 8 MM. TOJNIIKMHY KIMHA 6 B OCHOBAaHMM PEKOMEHIYETCS Ha3HayaTb PaBHOW AHAMETPY

3aMKa aHKE€pa, HO HE MCHEC BEJIMYUHEI, OHpe,I[CHSICMOﬁ 13 BBIPAKCHUA
Bmin = 21+ (dm_ du) + In,

rie /—riuyOuHa BHeIpeHUsl “ycOB” aHKEpPOB M MOPOAY, MPUHUMaeMasi P OTCYTCTBUU (PaKTHUECKHUX
JaHHBIX HO TaOn. 8; d, M d,—COOTBETCTBEHHO AMAMETphI IIHYpa W 3aMKa aHKepa; f,—IIHpHHA
TIpOpe3H.

Tabnuma 8
Koadduuuenr kpenoctu rpyHra f 10-20 6 4
I'myOuna BHeapeHus /, MM 2 4 6

JUnHy KiIMHaA cieayeT Ha3HayaTh KOHCTPYKTHBHO, HO MPH YCJIOBHH, YTO €ro AJHHA HE JOJDKHA
MIPEBBILIATH ITOJIOBUHY OCHOBaHUs OoJjee ueM B 12 pas.

4.37. I[IpaBUIBHOCTH HA3HAYCHUS IMAPAMETPOB 3aMKa HEOOXOIUMO 005S3aTENFHO MTPOBEPUTH IYyTEM
UCTIBITAaHUH TIPOYHOCTH 32 KPEIUICHUS 3aMKOB B IIPOM3BOACTBEHHBIX YCIOBHSX, MPOBOANMBIX B
COOTBETCTBUH ¢ yka3aHuaMu mi. 4.71—4.81 nacrosiux Hopwm.

JUis KOHCTPYKIMI 3aMKOB, IPUBEJEHHBIX B mil. 4.13; 4.14 u npeaHa3HaYeHHBIX I IPUMEHEHUS
B TpyHTax ¢ ko3¢ ¢unumentom kpermoctu 6—10 (“B kycke”), pasperraeTcs MPUHUMATH PACUETHYIO
IPOYHOCTB 3aKpeIUIeHUs 110 Tabi. 9 6e3 mpeABapUTEeIbHBIX UCIIBITAHUH.

Tabnuna 9
Juamerp 3amka, MM Tonmuna xinHa, MM | /Iuamerp kopoHku, MM | PacuerHast npouHocTh
3aKpeIIeHus, xkH'
25 25 32+1 90
36 25 41+1 60




'PacueTHas MPOYHOCTH 3aKpEIUICHHs NPUBEICHA JUIs (PEe3ePOBAHHBIX TIOBEPXHOCTEH MPOPE3H H
OGOKOBBIX TpaHEH KIMHA aHKepa.

4.38. B ciywasx, xorma 3aMKd aHKEPOB MOTYT IOABEPIaThCS BO3AEHCTBHIO IOIEPEMEHHOTO
3aMOpAXUBAHUA U OTTaMBaHUs, UCHIBITAHUA 3aMKOB Ha NPOYHOCTH 3aKPCIICHU CICAYET IIPOBOAUTL B
TaJIOM TPYHTE.

4.39. InuHy 3aMKOBOW 9aCTH JKEJIe300€TOHHBIX aHKEPOB CHadajla Ha3HAYal0T OPUEHTHPOBOYHO,
KaKk TpaBmio, B mpegenax or 20 go 60 cm. Ipu stom mpounocts N', MIla, 3akperuieHus 3amka
omnpenessitoT mo GopmyJie

N'=0,rld,, (O

1
rae 13 —IpelBapuTebHas JUIMHA 3aMKa, CM; dg,—AWaMeTp apMUPYIOIIEr0 CTEPIKHSA, CM; To—

yAeTBbHOE CLEeIUIeHHe OeToOHa ¢ apMHUpyromuM crepkHem, MlIla, npuanmas o tabm. 10.

Tabnuua 10
Temneparypa 7.y » MIla, mpu cpoke TBepaeHuUs OeToHa, U
tBepaenus, 'C
2 4 6 24 48 u bosee

+5 0,5 1,0 1,5 4,0 4,5

+10 0,8 1,5 2,0 4,0 4,5

+15 1,0 2,0 3,0 4,5 4,5

+20 1,5 3,0 3,5 4,5 4,5

IIpumeuanus: 1. Y ienbHble CIETICHUS AaHBI IS CIEAYIOMNX OBICTPOTBEPACIOIIUX PACTBOPOB:

yKa3aHHOTO B 1. 4.22 (a1 HAOMBHBIX aHKEPOB); PacTBOPA M3 TNIMHO3EMHCTOTO IIEMEHTa MapoK
400—500 u Boxsr (B/11=0,45—0,55) ¢ mob6aBkoii 6% XJIOPHUCTOTO KaJbIHA OT MACCHI IEMEHTa (Ui
HarHeTaeMbIX aHKEPOB).

2. VYienpHOE CLEIUICHHWE LEMEHTHO-IIECYaHBIX PAacTBOpPOB cocraBa 1 : 1 0e3 yckopwureneii
TBEpJEHUs clenyeT npuHuMarh paBHbIM 4,5 MIla npu rimHo3emuctoM nemenre mapok 400—500 B
BO3pacte 48 4 u 6onee; nopraarauemente mapok 400—500 B Bo3pacte 72 1 u Oonee.

OpHEHTHPOBOYHO MPOYHOCTb 3AKPEIUICHHUS JKEIC300€TOHHBIX aHKEPOB C 3aMKOBOM YacTbIO
JnurHOM 50 cM Impu TeMrepartype B LIImype He Huxke +5°C gomyckaercsi IpUHUMATh:

nipu conepxxannn CaCl, 5—6% ot maccel nemenra 50 kH uepe3 6 u u 100 kH 4epes 24 1 nocne
ycranoBky; npu conepkannn CaCl, menee 3% ot maccesl nementa 100 kH uwepes 48 4 mocne
YCTaHOBKH.

[IpouHOCTh 3aKperuieHHs1 3aMKOB JKEJe300€TOHHBIX AaHKEPOB JOJDKHA OBITh MHOATBEPXKIEHA
pe3yabpTaTaMu ucnbITaHui (cM. 1. 4.37).

4.40. Ecnu pe3ynbTaThl NMPOBEICHHBIX HCIBITAHWH MOKAXYT HMPOYHOCTH 3aKPEIUICHUS 3aMKOB
AaHKEpPOB HIDKE PacueTHON, HEOOXOIUMO M3MEHHTh KOHCTPYKLHUIO 3aMKa WM OTAEIbHBIE apaMeTpsl
(muameTp, TONIMHY KJIUHA U T. 1.).

JnHy 3aMKOBOHM 4YacTH JKele300eTOHHBIX AaHKEpPOB /3, M, Ha OCHOBE pe3YJIbTAaTOB HMCHBITAHUH
CJIelyeT OTKOPPEKTHPOBATH 10 COOTHOIICHUIO:

N
l3 - N] 2
rae N—pacueTHasi IPOYHOCTb 3aKPEIUICHUS, ONIpeAeisieMas B pe3yJibTaTe ucnbiTanuid, KH.

4.41. JIns KperuieHns TOHHEIBHBIX BBIPAOOTOK 3aIlpelnaeTcsi MPUMEHITh aHKePhI JUIMHON MeHee |
M, a TaKXe aHKEPhI ¢ IPOYHOCTHIO 3aKperieHns 3amka MeHee 40 xH.
4.42. TlpenenbHOE PAacCTOSIHUE MEXKAY aHKEPAMH d, M, CIIEIIyeT ONpeNesTh o GopMyIe

N
L5y, 1,

/i€ Yr,—O00BEMHEBIN BEC TPYHTA, kH/.



4.43. UroObl UCKIIIOYHUTH BO3MOXHOCTh 00pa30BaHKs BHIBAJIOB MEXAY aHKEPaMH, JOJDKHO OBITH
BBINOJIHEHO yClIOBUE a < .

B cuIbHOTPEIIMHOBATHIX MOPOJAX PACCTOSIHUE MEXIY aHKEpaMM ClelyeT Ha3HadaTh He Ooiee
0,51,

4.44. PacuerHas Harpyska P, kH, Ha ankep Oyzner

_ 2
P=1,5va’l,
rae 1,5—Kko3(pGUIMeHT neperpy3Ku.
4.45. OpueHTUPOBOYHO BHIOPAHHBIN TUAMETP CTEPXKHS aHKEpa HEOOXOIUMO KOPPEKTUPOBATH IO

thopmymne

i =2 |-T
7R,

roe P= l,5yrpa2L, R,—pacuetHoe conpoTUBIIeHHE MaTepuaia crepxHs, klla.

4.46. ]Ins HeTpemMHOBATHIX, CIa0OTPEIIMHOBATHIX M TPELIMHOBATHIX TPYHTOB C OJHOW HIIH
JIByMsI CUCTEMaMH TPEIIUH, TJIe¢ BO3MOXHO OMOHOJMYMBAaHUE I'PYHTOBBIX OJIOKOB aHKEpaMH, KPerb
PEKOMEH/yeTCsl pacCUMTBHIBATh MO THUIOTE3e 00pa30BaHUs HECYILEH KOHCTPYKIHMU U3 OKPYKAIOUIMX
BBIpaboOTKy TpyHTOB (puc. 11). IIpenctaBmss 3Ty KOHCTPYKIMIO B BHJAE MOPOJHOW apKH, CIEIyeT
IMMOJIb30BATHECA COOTHOUICHUCM, CBA3BIBAIOIIUM JIMHY aHKCPOB la U PACCTOSAHUC MCEKIAY HUMU
(MeKaHKEpHOE PACCTOSIHUE) d.

1
=—|1 —1048 |-

M 2,

rzie KoO3QUIHUEHT |\ IPUHUMAETCS PABHBIM

la
U= (l + Ej ctg® | U151 OXMHOYHBIX AaHKEPOB;

H= (5 + E‘é) ctg® , npu HaNMMYMK TPYTINOBOI IAHOBI UM MOIXBATOB;

B+ 2Htg(q) - Zj 14
2f

G,—TIpeieN MPOYHOCTH MOPOJIbI Ha pacTsxkeHue (Tadm. 11)

q:

® = arctg\21
|4
A=
1-v
Tabnuma 11

o T'opHbIe MOPOIBI [Ipenmen npodyHOCTH HA pacTsHKEHUE G, MIla
I

1 [opdupur 20,0

2 ['a66po-amada3 23,9—16,0

3 BbazaneT 9,0—19,0

4 AneBpur 8,0—12,0

5 W3BecTHIK 9,0

6 Aprummt 4,6—7,1

7 Tlecuanux 4,4—8.,0

8 Cnamnerr 3,0
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Puc. 11. Cxema Hecy1el NOpOAHON KOHCTPYKIIMH,
00pa3yeMoil BOKpYT BEIPAOOTKH C IOMOIIBIO aHKEPOB:

I—anKep; 2—Hecymiast MOpoIHasi KOHCTPYKIIHS

4.47. Tlpu ycraHOBKE aHKEPOB HEMOCPEACTBEHHO BO3je 3a00si Cpasy IMociae OOHaKEHHS
BEIPAOOTKH B CTEPXKHSIX BO3HUKAIOT JONOJHHUTCIBHBIC YCWIHS, CBA3aHHBIC C B3aUMOBIHSEOIIIM
nepOopMHUpPOBaHNEM Kpenu W mopoxabl. OmpenencHue 3TUX YCWIHH PEKOMEHIYeTCS BBIIOIHATH IO
nporpamme it OBM “Ankep-koHTakT” (cM. puioxenne 10), B KOTOpOH yUTeHBI B3aUMHOE BIHSIHUE
AQHKEPOB, MECTO U BpeMs UX YCTaHOBKH, MOJI3y4ECTh OKPY KAIOLIETO BEIPAOOTKY IpyHTa.

TexHO0JI0rusl YCTAHOBKHM AHKEPHOH Kpenu

4.48. AHKepsl cileqyeT YCTaHaBIMBAaTh cpa3y BCled 3a IpojaBWKeHHeM 3abos. B
CJ1a00TPEIMHOBATHIX TTOPOJIaX IOMTyCKAeTCsl OTCTaBaHWE MTOCTAHOBKH MOAXBATOB WM CETKH (JOJDKHO
OBITH OTPAKEHO B MACIOPTE KPeIIeHus ), HO He Ooisiee ueM Ha 20 M oT 11062 3a60s1. B aTOM ciiyuae s
HaBEUIMBaHMS TO/IXBATOB MIIM CETKHU I1a CTAIBLHOM aHKEp yCTaHaBJIMBAIOT BTOPYIO ONOPHYIO IIAH0y M
raiky.

4.49. Tlepen yCcTaHOBKOM KpeIH CJIEAYET NMPOM3BECTH TIIATEIBbHYI0 000PKY KPOBJIH M HOATSHYTH
TaHKHU Ha JIBYX MOCIECIHUX PsIIaX aHKEPOB CIIOCOOOM, yKa3aHHBIM B II. 4.55 Hactosimmx Hopm.

4.50. bypeHue mmypoB MOJ aHKEPHI CJIEIyeT MPOU3BOJUTH MO Pa3MEUEHHON CEeTKe, CTPOro
COOTBETCTBYIOLIEH IAclOpPTy KpeIuleHHs, OypWJIbHBIMH MaIIMHAMH C MAaHUITYJISITOpaMH Ha
CaMOXOJIHBIX IIACCH WM Ha OypOBBIX paMax.

Homyckaercs OypeHHe aHKEPHBIX MIITypPOB TEJICCKONMUYECKUMU WM PYYHBIMH IepdopaTopamu ¢
ITHEBMOIIOJaTYUKAMH.

4.51. Bypenue ¢ mpOMBIBKOM BOAOH pa3peliaeTcss INpU MOCIEAYIOIIEH TINATEIBHOW NMPOJYyBKe
[Imypa CKaTbIM BO3JYyXOM; B HECTOMKHMX IO OTHOIICHHWIO K BOJE TpPYHTax OypeHHe clexyeT
MPOMU3BOANTH TOIBKO BCYXYIO IIPH 00ECTIEYEHNH TIbUICYIaBINBaHUs (0TCOCE MBIIN).

4.52. OTKIOHEHHS JUaMeTpa U JAJIHHBI IIMYPOB OT YKa3aHHBIX B MACIOPTE KPEIUICHUS HE TOJDKHBI
MIPEBBIIIATh COOTBETCTBEHHO | MM U 5 CM.

4.53. Tlepen ycTaHOBKOH HEOOXOAMMO OCMOTpPETH NeTalu aHkepa. CMa3ka >JIEMEHTOB 3aMKa
JOJDKHA OBITH yJajJeHa 3a MCKIIOYEHHEM CTEep)KHEH KOpHEBBIX aHKEepOB, Ille cMa3Ka MpelyCcMOTpeHa
KaK 3alMTa OT KOPpPO3MM. 3amlperiaercss yCTaHaBIMBaTh aHKEPHl C IUIOXO Hape3aHHOW WU
TTOBPEKICHHOM pe3b00H, THYTHIM CTEPKHEM U IIPOYUMHU MEXaHHYECKUMHU Ae(deKTaMu.

4.54. Tlpu ycTaHOBKE KJIMHOBOI'O aHKEpa CTEPKEHb C BCTaBIEHHBIM B mpope3b Ha 20—30 MM
KJIMHOM BBOJAT B IImyp. [lns co3maHust MpeaBapUTENbHON PAacCKIMHKH CIEIYeT HOBOJWTH aHKEp 10
KOHILIA PE3KUM JIBW)KEHHEM JI0 yIopa B [HO IINypa, IIOCJEe 4Yero aHKep clieayeT 3a0uBarb



MTHEBMAaTHYECKUM YAapPHBIM HHCTPYMEHTOM CO CIIEHUANIbHOIM HAacalKOW O MpEeKpalleHus 3arityOieHus
AQHKEPHOTr'O CTEPIXKHS.

3abuBKa aHKepa KyBalJOW IOIYCKAaeTCsl KaK MCKIIOUCHHE NPU YCTAHOBKE OTIEIBHBIX aHKEPOB
WIN UX MaJIOYHMCIICHHBIX MapPTHH.

[Toce 3a0MBKM Ha HApy>KHBII1 KOHEI[ aHKepa CJIeyeT YyCTAaHOBHUTH OIIOPHYIO 11aii0y, raiky.

4.55. B xnIMHOILENEBBIX M PACIOPHBIX AaHKEPax Cpa3y MOCIE YCTAHOBKU CIEXyeT MPOU3BECTH
HaTSDKEHHE CTep)KHS Ul MPEHOTBPALICHUS PACCIOCHMH M YaCTUYHOM pPENaKCalMy HalpspKeHHH B
TOPHOM MAacCCHBE.

Bennunna Hatshxenust menee 40 kH (4 Tc) npu ycTaHOBKE aHKEPOB HE JOITyCKaeTCH.

lailiku aHKepoB JOJDKHBI OBITH 3aTSHYTHI JO0 OTKa3a Kimo4doM JumHOM 0,7 M, 1mbo
MTHEBMATHYICCKAM HITH SJICKTPUICCKAM cOarguBareneM ¢ KpyTsamuM MoMeHToM 350 kH-cum.

4.56. B HaOWBHBIX >KEIIe300€TOHHBIX aHKEpax HarHeTaHWE pacTBOpa B IMIIMypPHl CIIEAYeT
MIPOU3BOIUTH PACTBOPOHATHETATEISMU.

4.57. 3anonHeHue WIMYpOB PacTBOPOM IPOM3BOJUTCA ue€pe3 LUIAHT C COIUIOM B JBa MpUEMA;
nepBast 1032 HarHETaeTcsl MPH Cotule, HepoBeaeHHOM Ha 20—30 cM 10 1Ha mimmypa, BTopas IIpH COIUIE,
BBIIBUHYTOM K ycTbio Ha 20—30 cm.

4.58. AHKEpHBI CTEp)KEHb ClieAyeT YCTaHaBJIMBATh B IIIyp Cpa3y MOCIE M3BJICUEHUS coIlia U
3aKpPEIUIATh B YCThE LIMypa ACPEBSHHBIM KIMHOM.

4.59. 3a30p MeXIy CTEHKaMH IIIypa W OUIAHTOM MPU HarHETaHWH PACTBOPA M MEXKIY CTEpKHEM
W CTEHKAaMH IIIypa HPH YCTAaHOBKE CIEIyeT NMEPEKphIBATh B YCThE PE3MHOBBIM WIIM CAJbHUKOBBIM
YIUTOTHEHHEM, MPEMSITCTBYIOIUM YTeUKe PacTBOpa U3 LIMypa 0 TBEPACHUS.

4.60. HaBemuBaTh CeTKy WIM MOAXBaT paspelaercs Iocie AOCTHKeHHs pacTBopoMm 20%, a
MPOM3BOANTH B3pbIBHBIE pab0TEI—60% MpoekTHON MpodHOCTH. CPOKH TOCTIKEHMS 3TOH MPOYHOCTH
JIOJKHBI OBITH OTOBOPEHBI B TACHOPTE KPETICHUS 1T0/[36MHOM BBIPAOOTKH.

4.61. Ilpu aHKepHOM KpEIUIEHHH C ECTKUM IOJXBAaTOM BHauaye CIeAyeT YCTAaHOBUTH aHKEPHI B
Cpe/HeH TPeTH CBOJa M K HUM I0/IBEIIMBaTh MoaxBar. LIImypsl Ui ocTalmbHBIX aHKEPOB MPOOYPUBAIOT
yepe3 OTBEPCTHS B TIOAXBATE, MTOCIIE YETO yCTAaHABINBAIOT aHKEPHI.

4.62. Ecniu aHKep yCTaHOBJICH HE TIEPICHANKYIISIPHO ITOAXBATY, BMECTO OOBIYHBIX OIOPHBIX IIAai0
CJI/IyeT YCTaHaBIMBATh ClIENUANIbHbIC: CepHYeCcKUe, KIMHOBBIC MM U3 HEPABHOOOKUX YTOJIKOB.

4.63. YCcTaHOBKY OMOHOJMYHBAEMBIX IpEIHANpPSITracMbIX aHKepoB (pHc. 12) Mpou3BOAAT mocie
YCTpOMCTBa OTrOJIOBKA B TAKOH ITOCIIEIOBATEILHOCTH:

OYHCTKA CKBaXKHUHBI CKAThIM BO3JYXOM;

poMep TIIyOHHBI CKBaXKHHBI,

cOopka aHkepa;

yCTaHOBKa aHKepa B cOOpe B CKBAXXMHY Ha 3aJJaHHYIO TITyOHHY;

HarHeTaHWe pPacTBOpa B KOPHEBOM 3aMOK /10 HCTEUEHUS €r0 U3 BO3yXOOTBOJHOH TPyOKH;

TIIylIeHHe HarHeTaTelbHON U BO3[yXOOTBOJHOM TPyOOK;

HaTsDKeHHUe (mocine Habopa necyaHo-IieMeHTHBIM KamMHeM 100% NmpodHOCTH) aHKEpHOTO CTEPIKHS
¢ (ukcanuei ero B OroJoBKe.

B askepax ¢ necyaHO-LEMEHTHOW H30JSALUEN HANpAraeMoro ydacTKa CTEp)KHsS HarHeTaHue
pacTBOpa B HE3AMOIHEHHYIO YaCTh CKBOKHUHBI OCYIIECTBIISCTCS MOCTE HAPSKECHUS CTEPIKHS.

4.64. Ilpu BO3MOXKHOCTU YTEUKH WM BBIMBIBAHHUS PacTBOpPa U3 CKBAXKUHBI YCTAHOBKY aHKEPOB C
HarHeTaeMbIM KOPHEBBIM 3aMKOM (CM. pHC. 12) cieayeT MpOM3BOAMTH TOJIBKO MOCIE IIEMEHTAlWH,
TIIMHA3AIMN WIM CHIIMKATH3aINH 3aKPETsIEeMON 00J1acTH MTOPOAHOTO MACCHBA.

4.65. HatspxeHne aHKEpHBIX CTepKHEH CleAyeT TMPOW3BOAMTH TalKoil MNpH MOMOUIH
JMHAMOMETPHYECKOT0 KIIOYa WM THAPABIMYECKUMH JOMKpaTaMd C LAHTOBBIM WM PE3bOOBBIM
3axBaToM. PekoMeH/1yeTcst IPUMEHATh JOMKPATHI C IIAHTOBBIM 3aXBATOM H IOJIBIM IITOKOM.

JIoMKpaTBI ¥ MaCIOCTaHIUH JOJKHBI OBITh YKOMIIJIEKTOBAHBI TAPUPOBAHHBIMI MaHOMETPAMH.

4.66. Omepauuu MO yCTAaHOBKE AHKEPOB C 3aKPEIULIIONIMM COCTaBOM B aMITyl-TIaTpOHAaX |
JKECTKUM CTEpKHEM (pHc. 13) oCyIIeCTBISIOTCS B TAKOH MTOCIIEI0BATEIbHOCTH:

3aII0JHEHHE Iy pa TPeOyEeMbIM KOJIMYECTBOM aMITyJI-TATPOHOB;

3aray0JeHne CTEPXKHS C paspylIeHHEM 00O0JI0YeK aMITyl M Karcyi [0 YIopa B JHO, BpallcHHUE
CTEep>KHA JI0 HayaJla CXBAaTBIBAHHS ITOJIMMEPHOTO COCTaBa,

HaTsHKeHHUE U (puKcanys CTep KHS I10CIIe OTBEPKICHHUSI OMOHOJIMYHMBAIOIIET0  cocTaBa (B aHKepax
3aMKOBOTO THIIA).

[Ipn ucnonb30BaHMM aHKEPOB C KAHATHOH TATOW ONEpanuy MO YCTAHOBKE CIIEIYET BBINOJIHATH B
CJIeiyoLel OCIe10BaTeIbHOCTH:

3ariay0JieHre Tpy MOMOIIM TPyOYaToro ynopa aHkepa B cOope, BKJIIOYasl TpedyeMoe KOJIUUECTBO
aMITyJI-TATPOHOB M YIDIOTHATENBHYIO AHadparmy, 10 yropa aHKepa B JHO LITypa;



JIOCBUIKa 3aMKOBOW YacTW aHKepa TpyO4aTbiM YIOpPOM A0 OTKa3a M BpalleHHE aHKEPHOTO
CTEpKHA 10 Hauasla CXBaThIBAaHUS 3aKPEILISIIONIETO pacTBOPA;

M3BIICUCHUE TPyOUATOTO yIIopa U3 MIMypa;

HaTsDKEHHE CTEPIKHS MOCIEe CXBATBHIBAHUS (OTBEPKACHUS) 10 JOCTIKEHHUS PACUEeTHON HArpy3KH U
(uKcanus Hapy>KHOTO KOHIIA B OTOJIOBKE.

Puc. 12. Harneraembiii KOpHEBOW MHOTOMPSIEBEII aHKED:

|—HaKOHEYHHK; 2— pacIOpKH; 3—XOMYT; 4—apMaTypHast BEICOKOTIPOYHAS TIPSIb;
5—pacTBopoHarHeraTenabHas TpyOKa; 6—pasaenurenbHas auadparma; 7—KOHIYKTOp; 8—¢ukcarop
HATsDKEHUsI apMaTypHbIX Hpsijieit; 9—ixene300eTOHHBIH 0ronoBok; /)— rHe3no ¢ukcaropa;
1 ]—wmetannuyeckasl ONOpHas IINTa; / 2—BO3IyX00TBOAHAS TpyOKa; /3— KOPHEBOH 3aMOK

467. YCTaHOBKY aHKEPOB C JKECTKMM aHKEPHBIM CTEP)KHEM C pa3MEICHHEM 3aKpeIUIAIOLIEro
pacTtBopa B aMIIyJI-IIATPOHAX PEKOMEHAYETCS OCYLIECTBIISITh AHKEPOYCTAHOBOYHBIMU MOIYJIAMH,
CMOHTHPOBAHHBIMM Ha MaHUIYJIATOPAaX OypOBBIX YCTAaHOBOK W MO3BOJISIIOIIMMH C OJHOW IO3HIMH
BBITIOJIHUTh MEXaHU3UPOBAaHHO BECh KOMIUIEKC ONepanuii—OypeHue IImypa, Iojady B ILIyp aMIryJi-
[aTPOHOB M YCTaHOBKY aHKEPHOTO CTEPIKHSL.

4.68. Onepanuu 1o ycTaHOBKE 11€JIbHOOMOHOJIMYMBAEMBIX CTEPXKHEBBIX aHKepoB Tuna “Tlepdo”
CJIe/TyeT MPOU3BOUTH B TAKOW ITOCIIEI0BATEILHOCTH:

MPUTOTOBJICHUE NIECYAHO-LIEMECHTHOTO PacTBOPA;

(OpMOBKa U 3aIl0HEHUE PACTBOPOM IIep(OLMIHHAPOB;

3arnyOseHne nepQOIMIMHAPOB B IIITYD C IMOCIEIYIOMINM BHEIPEHHEM apMaTypHOTO CTEPKHs Ha
3aJJaHHYIO0 TITyOuHY, (PUKCaLUs CTEP)KHS JICPEBSIHHBIM KJIIMHOM B YCThE IIIMYpa.

@DopMOBKY ¥ 3aIlOJHEHHUE PACTBOPOM INep(OLMIMHIPOB NMPOU3BOIAT B IIA0JIOHE Ha BEpCTaKe
BOJIM3M MeCTa YCTAaHOBKH aHKEpOB mapTusmMu He Oonee 8—10 mr. I'oToBBIe mepdOrTHHIPHI
CKPEIUISIOT NMPOBOJIOKOH min xomyTamu depe3 0,3—0,5 m.

4.69. 3abuBKy B IIIyp AaHKEPHOTO CTEPXKHS CIIEAYyEeT IPOM3BOJAMTH ITHEBMAaTHYECKUM
HWHCTPYMEHTOM (OTOOIHBIM MJIM YeKaHOYHBIM MOJIOTKOM, Tiep(opaTopoM ¢ HacaaKoi).
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Puc. 13. KopHeBoii cTanenonuMepHbIi aHKEP:

a—aHKep B cOope B IpoLecce yCTAaHOBKH B ILITYP; 6—aHKEp I0CiIe YCTAaHOBKH: /—aMITyJI-IIaTPOH;
.2—Im1acTopacTBop; 3—KaricyJja ¢ oTBepaureneM; 4—paspyuaemoe (hpudpa, pe3uHa u T. 1.) JHO;
5—paznenuTenbHOe 3IACTHYHOE YIUIOTHEHHE; 6—aHKEPHBIH apMaTypHBIHA CTEPKEHb

4.70. Ilpu ycraHOBKe NpeqHanpspKEHHbIX aHkepoB Tuma “Ilepdo” ¢ muyHxepoM Ha 3aMKOBOM
KOHLIE aHKEPHOTO cTepkHs (puc. 14) mocienoBarebHOCTh Ollepaluii TOJKHA ObITh TaKOM:

IIPUTOTOBJICHHE TTECUAHO-IIEMEHTHOTO PacTBOPA;

3aIloJIHEHUE PAaCTBOPOM U (POPMOBKa MEepQOIMINHAPOB B KOIHYeCTBE He Oolee 3 IIT. pH paHee
YJI0)KEHHOM B IIep(QOLMIMHAD aHKEPHOM CTEpIKHE;

YCTaHOBKA aHKepa B cOOpe B CKBaKUHY 0 YIIOpa B JHO;

BHEJIpEHHE IUTyH)Kepa B NEepOOLMIMHAP C BBITECHEHHEM pacTBOpa B 3a30p MEXIY
nepOLMIINHIPOM U CTEHKaMH CKBA)KHHBI;

HATSDKCHUE aHKePHOIO CTEPXKHS Iocsie Habopa IeCYaHO-LIEMEHTHBIM DPAacTBOPOM IIPOEKTHOM
NPOYHOCTH ¢ (PUKCALMEel HaPY>KHOTO KOHIIA B OTOJIOBKE.

Brenpenue mrynxepa B nepOnmIMHIp MOXKET MPOU3BOAUTECS ABYMSI CHOCOOAMU:

Ha/IBI)KKOM BIIIyOb CKBaKHHBI Tep(OmWIMHIpa TpyOdaThIM YHOpOM (Hampumep, OypOBBIM
CHapsZ0M, HOAaBaeMbIM OYpOBBIM CTaHKOM) NpPH 3a(MKCHPOBAHHOM B yCThE CKBaKHHBI paboueM
CTEpIKHE;



BBITSTMBAaHUEM AaHKEPHOTO CTEPXKHS HATSDKHBIM YCTPOMCTBOM (ZOMKpPATOM HJIM MEXaHH3MOM
rnojgayn OypoBOro CTaHKa) IPH 3aCTOINIOPEHHOM B CKBaXKMHE TpPyO4aTOM YIIOpPE WJIM PacliopHOM
cTOTope TMepOIMINHIpPA.
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Puc. 14. Cxema muryHxepHOro kopHeBoro ankepa tuna “Tlepdo”:

a—aHKep B cOope B IpoIecce YCTaHOBKH; O— aHKep MTOCIe YCTAHOBKH; [—ILTyHXKep;
2—mnepdouunuHAp; 3— MecyaHO-IEeMEHTHBIH PacTBOP; 4— KECTKOe THO NepOLMINHIpa;
S—paznenurenpHas auadparma-ymioTHEHHE; 6— aHKEPHBIN CTep)KeHb; /—TpyO4aThlil yrnop

HcnbiTanust aHKepOB HA MPOYHOCTD 3aKpeNJIeHus.
KonTtposb kayecTBa Npu BO3BeAeHUN AaHKEPHOI Kpenu

4.71. YcTaHOBKY aHKEPOB CJeIyeT IPOU3BOJIUTH TOJIBKO IO HAOJIOAEHHEM OTBETCTBEHHOTO
MIPEACTABUTENS] TEXHUYECKOTO MEePCOHAa, MMEIOIIEr0 HeOOXOAUMBIH OIBIT, Ha KOTOPOTO BO3JIOXKEH
OIIepaLlMOHHBIIl KOHTPOJIb U 00ECIeYeHHEe COOTBETCTBUS KOHCTPYKLHMH aHKEPOB U IIMYPOB IPOEKTY
(macnopty KperuleHHs), a TaKkXKe KOHTPOJIb 3a IPOSBICHHEM OCOOEGHHOCTEH HH)KEHEpHO-
TE0JIOTHYECKHX YCIOBHM, BIUSIONIMX HA Ka4eCTBO U 3((EeKTUBHOCTh aHKEPHOM KpeTIu.

BripaboTky, 3aKpeIuICHHBIE AaHKEPHOH KpEIbio, CIEAyeT OCMAaTpuBaTh execyTodHo. OcMoTp
NPOU3BOANTCSA HAUYaIbHUKOM Yy4acTKa MM €ro 3aMEeCTHTEJIeM M YYacTKOBBIM MapKIIeiaepoMm.
HavanpHuKM CMEH W CMEHHbIE MapKIIeHIephl [IOJDKHBI OCMaTpUBATh IMPH3a00HHBIE YYaCTKH
BBIPAa0OTOK C aHKEPHOH KPENbIO €)KECMEHHO.

4.72. Bce oTCTymiueHHs OT NPOEKTa NMPH YCTaHOBKE AHKEPOB IOUICKAT HCIIPABICHHIO, JIHOO
JOJDKHBI OBITh OOOCHOBAaHBI M COIJIACOBAHBI C IPEACTABUTENISIMH, KOMIIETEHTHBIMH IIPUHHMATh
peLIeHUs 10 U3MEHEHHIO TIaCIIOPTa KPEIJICHUS! WIIH €0 KOPPEKTHPOBKE.



4.73. Omnpepensromine MapaMeTpbl B BHUIE PACUETHBIX 3HAUCHUH XapaKTEPUCTUK AHKEPHOTO
KPETUIEHHs], MOJUISKAIINE BBIXOJHOMY KOHTPOJIIO, JOJDKHBI OBITh yKa3aHbl B IAaCHOPTE KPEIUICHHS
BEIPAOOTKH.

OOsi3aTenbHBIM ~ SIBIISIETCS  BKJIFOYEHHE B YHCIO ONPEACIAIONIMX [MapaMeTpPOB aHKEPOB,
KOHTPOJIUPYEMBIX C OCOOOW TIIATENBHOCTBIO M OTBETCTBEHHOCTBIO, PACUETHBIX 3HAYEHUN HecyIuen
CIIOCOOHOCTH 3aMKOB (ISl KIIMHOBBIX M JPYTMX aHKEPOB 3TOTO THUIA) WM MPOYHOCTH 3aKPEIUICHHS
3aMKOBOH 4acTH aHKEPOB OMOHOJIMYMBAEMOI KOHCTPYKIMHU (3KeNe300eTOHHBIX, Ha TUIACTOPacTBOpax 1
T. 1.).

4.74. ]Ins MCTIBITaHUS aHKEPOB PEKOMEHAYeTCsS MPUMEHSTh THAPaBINYecKUi ToMkpaT tuna CM-
514 ¢ HacOCHO¥ CcTaHIMEH, a TaK)Ke KOMIUIEKT THIpouHCcTpyMerHTa Y BIII-5/15.

4.75. Tlpu mpoBeNeHNH UCTBITAHUN METAIUTMYECKHE aHKEPHI CIeQyeT YCTaHaBIHBATH B KPOBJC
WIN B CTEHAaX BBIPAOOTKH, HO 00A3aTENBHO B TEX MHKEHEPHO-TEOJOTHYECKHX YCIOBHAX, B KOTOPBIX
OHM OyayT mpuMeHsThcs. JKene300eTOHHbIE aHKEphl M aHKEPhl Ha IUIACTOPAacTBOPAaX HEOOXOANMO
YCTaHABJIMBATh JUIS HCIBITAHWH TOJBKO B KPOBIJIE BBIPAOOTKH, IPUYEM OCYIIECTBIATH .IPOBEPKY
TOJIBKO IIPOYHOCTH 3aKPETUICHHSI 3aMKOBOH YacCTH.

JlnMHa METaluIM4ecKUX AaHKEPOB, OTOOpAHHBIX [UI HCIBITAHWH, IOJKHA COOTBETCTBOBATH
MacTOpPTy KPEIUICHUS.

Jnst onpeiesieHyst IPOYHOCTH 3aKPETUIeH st HE0OX0AMMO UCIIBITaTh He MeHee 10 aHKkepoB.

4.76. Tlepen Ha4YaIOM WCIBITAHUA HEOOXOTUMO CHATH C YCTAHOBJICHHBIX AHKEPOB TalKH M
OTIOpHBbIE MIAWOBI, BBIPOBHATH IOBEPXHOCTh BBIPAOOTKH BOKPYI AHKEPOB M YIAIWTh BBICTYIIBI,
MelIalre ONMUPaHHI0 JAOMKpaToB. Ha aHkep ciemyer HaueTh cdepHyecKylo Maidy ¥ HaBUHTHUTH
THpaBINYECKi JoMKpat. Harpyska noimkHa GprUKCHpoBaThCs 0 ITOKa3aTessiM MaHOMETPa.

[lepememienne KOHIA aHKEpa CIEAYET OMPENEINATh, KaK MPaBHIIO, C IOMOIIBIO TeononuTa. B
CKaJIbHBIX IPyHTax ¢ kKo3dduimenrom kpernoctu donee 6, R.>60 MIla, korna ecth yBEpeHHOCTh, YTO
TPYHT 1oJ1 cheprudeckoil maidoit He OyJeT CMHUHATHCS, AOIYCKAaeTCsl N3MEPATh NepeMelleHre KOHIa
aHKepa C OMOILBIO JIMHEHKH.

4.77. Ilpn nCHbBITAaHUAX METAIMYECKUX AHKEPOB HArpy3Ky CIeIyeT MPUKIAAbIBATh CTYHNECHSIMH
yepe3 10 kH, naumnas ¢ 40 xH, u npu Kxaxmoil cTyneHH Harpy3ku (DUKCHPOBATh IE€pPEMEIIEHHE.
HcneiTanus cinenyer NpekpaTuTs Npu JocTibkeHuH nepemenieHus 10 mm. IlomydeHHbIE pe3yabTaThl
OTMEYAIOT B )KypHAJIe UCTIBITaHU (TprioxkeHue 18).

4.78. IIpy uCHBITAHUSX MPOYHOCTH 3aKPEIUICHHS 3aMKOB JKEJIC300€TOHHBIX U CTAJIETIOIHMMEPHBIX
AHKEpOB MepeMElICHHs He M3MEPSIOT, a (UKCUPYIOT TOJBKO MaKCHMAlbHOE YCHJIHME, Pa3BUBAcMOE
HCIBITATEIbHBIM JOMKpPAaTOM, KOTOPO€ pEe3KO NajaeT NpU HAPYUIEHUU CLEMJICHUS CTEpXKHA C
pacTBOpOM.

B cnyuasx, xorga mar W JUIMHAa TaKUX aHKEPOB NPHHATHI .KOHCTPYKTHBHO 3aBEIOMO OOIbIIE
pacyeTHbIX 3HAUYeHHWH 1O Hecylled CIIOCOOHOCTH IPU HMCHBITAHWM MX YCHIIMEM, HPEBOCXOJSIIUM
pacuetHoe B 1,5 pasa, BeIppIBA aHKepa MOXET U He Ipousoltu B 3Tux ciaywadx nanpHeifmee
Harpy>xeHue He IPOW3BOJAT, a HECYIIYI0 CIIOCOOHOCTh 3aMKa YCIOBHO NMPHWHHMAIOT PABHOW 3TOMY
UCTIBITATEIbHOMY yCHIIHIO.

4.79. Pe3ynbpTaThl HaTYpHOTO OIpPECIICHUS NMPOYHOCTH 3aKPEIUICHHs 3aMKOB aHKEPOB CIIEAYET
00pabaTbIBaTh 10 GopMe yKa3zaHHOH B Tabm. 12.

Tabnuma 12
Howmepa [IpourocTs 3akperureHust | OTKIOHSHHS OT CPETHETO KBanpaTe! oTK1OHEHUI
HNCIIBITAHHBIX 3aMKa apH(bMeTH‘IeCKOFO BCJIIMYUH OT cpez[Hero
AHKEPOB apuMeTHIECKOro
1 N1 NH_Nl (NH_N1)2
2 N, N,— N, (N— No)
3 N; N;— N; (Ny— N3)?
n Nn NH_ Nn (NH_ Nn)2
TN — S(Ni— N’
N, =—2N,
n S =

Pa30bpoc pe3ynpTaToB MCHBITAHUS OLEHUBAIOT Kod(duuueHTom Bapmanuu V=S/N,. Pe3ympTarht
clelyeT CuUMTaTh YAOBIETBOpUTENbHBbIMHU, eciu F<0,25. Ilpu F>0,25 wucneitaHuss aHKepoB



HEOOXOAUMO TMOBTOPHUTH. Pa30poc pe3ysibTaTOB MOXKHO YMCHBIUIMTH IyTEM IMOBBIIICHUS KadyecTBa
U3TOTOBJICHUS aHKEPOB ¥ OCBOEHUSI TEXHOJIOTUHU UX YCTAaHOBKHU.

Koneunoii mensto 00paOOTKH pPE3yNbTaTOB HWCHBITAHUN SBIAETCS OIPEIeNIeHHEe pPacueTHOM
MIPOYHOCTH 3aKpeIieHns N, BRIYHCIIeMOi 1o Gpopmyiie

N=N,(1-2,177).

4.80. [ns 3aMKOB, HaxOISIIMXCA B YCIOBUSIX CE30HHOTO 3aMOpPaXMBAaHHMsI W OTTaWBaHUA,
pacdeTHOe 3HaYCHHE MIPOYHOCTH 3aKPEIUICHUS IPUHIMAIOT C MOHMKAKIIUM KodpdunuerToM 0,85.

4.81. Ilpu ompeneeHNH MPOYHOCTH 3aKPEIUICHUS 3aMKa JTOJDKHA OBITh MCKITFOUEHA BO3MOXKHOCTD
TUIACTUYECKHX Jie)opMaluii CTEPIKHS aHKepa.

[NosiBrieHue mIacTUYecKux AehopMaIiiii CTEpPIKHSI XapaKTePU3yeTCsl HATMIHEM MEPEMEIICHU ero
KOHIIa 0€3 YBEIIMYCHUS JTAaBICHUS )KUIKOCTH B JIOMKpATE.

4.82. HarshkeHHe yCTAaHOBIICHHBIX B BBIPAOOTKE METAUTMUECKHUX AHKEPOB C TCUCHHEM BPEMEHH
ymenbmaercs. CHIDKeHIE HanpsoKeHus 10 BenuanHbl MeHee 20 kH He momyckaetcs. s KOHTpoIs 3a
W3MEHEHHEM HaTsDKeHUS CielyeT MNPUMEHSATh MNPEABAPUTEIBLHO MPOTAPUPOBAHHBIC MPYKUHHBIC
NIai0BI, TUTICOBBIC MasIYKK WIIM PE3UMHOBBIC TMHAMOMETPBI.

Jormyckaercss onpenensaTh HATsDKEHHE MO0 BEIMYMHE KPYTSAIIETO MOMEHTA TpPH 3aBUHYMBAHUH
raiiky aHkepa.

Kontpomnto momyiexar He MeHee 2% BCEX YCTaHOBJICHHBIX METAJUIMYECKUX aHKEPOB, HO HE MEHee
10 wTyk.

4.83. I1o ycMOTpEHHIO TIAaBHOTO HHXKEHEpPa CTPOUTEIFHON OpraHU3aIiy He pexe uyeM | pa3 B aBa
MecsIia HeoOXOIUMO MPOU3BOIANTE OCMOTP BCEX aHKEPOB W B HEOOXOAWMBIX CIy4asx MPOU3BOAUTH
MOJTSATUBAHKE TaeK. ITH pabOThI TOJIKHBI BBITIOIHATh KBATH(DUIIUPOBAHHBIC KPCIIHIIBIIUKY.

PesynpTaThl 0OCMOTpa aHKEpOB C YKa3aHHEM IMUKETOB M yCTPAHEHHBIX HApYLIEHUH, pe3yJbTaThl
KOHTPOJISI HATSHKCHUS W BBIOOPOYHBIX HCIBITAHWN AaHKEPOB, a TAKXKE JOMYIICHHBIC OTKIOHEHUS OT
Macropra AaHKepHOW KpemHu CleAyeT 3aHOCHTh B JKypHaJl TPOM3BOACTBA TOPHBIX padoT,
npenycmotpenHslii rmaBoit CHull Ha cTponTenbCTBO TOHHENEH.

5. OCOBEHHOCTH MPOEKTUPOBAHMS KOMBUHUPOBAHHBIX KOHCTPYKIIUIA

5.1. KoMOuHMpOBaHHbBIE KOHCTPYKIMU Kpenel N3 COYeTaHnH aHKEPOB ¢ HaOpHI3rOETOHOM, apoK ¢
HaOpPBI3rOETOHOM, aHKEpOB C apKaMH M HaOpBI3TOSTOHOM CIIeyeT pacCUMTHIBATh Ha Harpys3KH,
oTpeniesieMbIe B COOTBETCTBUH C 1. 3.26. ITpu 3TOM HE0OX0IUMYIO TONIIKNHY HaOpPBI3TOETOHA CIEIyeT
OTpeNiessITh B COOTBETCTBHH ¢ 1. 3.29, 3.30.

5.2. O0aenkn U3 HAOPHI3rOETOHA M aHKEPOB PEKOMEHJYETCS PACCUMTHIBATH KaK MHOTOCJIOHHBIE
KOHCTPYKIINH, BHEIIHHWH CIIOH KOTOPBHIX—OMOHOJHWYECHHAs (HAOpHI3rOETOHOM, aHKepaMM) IOpOJHAsS
30Ha (puc. 15). B kauecTBe HCXONHBIX JaHHBIX AJSl pacdeTa clegyeT NPUHAMAThH: TOJIIUHY
HOPOJOOETOHHOTO CIOS /i, C YCPEOHEHHBIM MoxyieM aedopmauuu £E,; TONIMHY CcJIOs TPYyHTa,
OMOHOJIMYEHHOTO aHKepaMH /i, ¢ MoayiieM aedopMaiu E;; TONMNUHY HaOPHI3rOETOHHOTO MOKPBITHS
hy ¢ momynem nedopmarmu E,. B pesympraTe pacuera ompenensercss HOpMalbHOE AaBleHHe P, u
cABHTArOIIEe ycuine P, Ha KOHTaKkTe “00genKka—TIpyHT .



Puc. 15. KoHcTpykuunst KOMOMHMPOBaHHOW aHKep-HaOPBI3rOETOHHOM Kpernu (001eNKH):

|—ankep: 2— cIol TPYHTa, “IPOIIUTHII aHKepaMu; 3— MOPOI0OCTOHHBIHN CIION; 4— MepBUYHAS
KpeIb: S—BTOpHYHAst Kpenb (001eKa)

Tonumny h, 6eToHONOpOAHOTO CIost (CM. puc. 15) cienyer onpenensaTb Ha OCHOBAHUH HaTypPHBIX
HU3MEPEHHH UM TEOPETUIECKH.

Jns  BeIYMCIEHWS YKa3aHHBIX I1apaMETPOB KOHCTPYKIHMH PEKOMEHAYIOTCA — CIEIYHOIIUeE
BBIPAKEHUS:

5 2
=1+0,] —=
h, +0,(KT_J ,

rae &,— NIMPUHA TPEUIKMH, CM; K;—KaTeropus TPEIINHOBATOCTH;
E, =(0,5+0,7)E + (0,5+0,3)E,,,

rne E—wmonynb nedopmarin rpyHaTa “B Kycke”, MI1a.

h, = (la - %ctg@] ,rae © = arctgy2A

(1+ M) =1+ M)-21?
1+ M—v-2y>

2
E a
E =E, ,r)leMzE—F;

y—xoadpduuuent Ilyaccona rpyHra.

5.3. Cuerutenne P, Ha KOHTakTe “o0nesnka—Iiopoaa” HE0OXO0AUMO NPOBEPATh Ha BBIOJHEHHE
YCIIOBHS



p o BIAK

c * 2
4+(f)
rne P,—HopMmanbHOe JaBieHue rpyHTa Ha obnenky, Mlla; ff*—koaddunmeHT TpeHust 10 KOHTaKTy
“obnenka—iopoaa”; K*—cuerienue “obaenka—imopoaa”, MIla.

[Ipu HEBBITOTHEHUU 3TOTO YCIOBHS BO3MOXKHO MPOCKATE3BIBAHHE TIOKPBITUS 110 KOHTAKTY, B 3TOM
ciydyae 00JIeNIKy CIIeAyeT pacCMaTPUBATh KaK 0OBIYHOE MOHOJIUTHOE KOJIBIIO.

AHKepbI TOBBIIAIOT HAZECKHOCTH COBMECTHON PabOThl HAOPHI3TOETOHHOTO TIOKPHITHS C TMTOPOOH.
I1pu 3TOM mepemelieHne KOHIA aHkepa W), B CM, JOJKHO YAOBIETBOPATH YCIOBUIO

/
20, 7 +11,
W < [ S,
p b
Fa E(I
rae Q,—Tpe/esbHas Hecylnas CriocoOOHOCTh aHkepa, KH.

5.4. Tlpu mIpOEKTUPOBAaHWUHM aHKEP-HAOPBI3TOETOHHOM OONENKM B TPYHTAX, CKIOHHBIX K
MOJ3YYECTH, ITOCIEIHIOI CIIEAyeT Y4YHThIBaTh, Hoiaras Momynis aedopmamyu E u kodddunueHt
Ilyaccona y rpyHTa yHKIHAMH BpEMEHH, OTIpeeIIieMbIMH IIyTeM HaTYPHBIX ucciaenoBannid, MIla:

E 1
1+v_1+v+ 7.()
E  2yH R,

rae f, (f)—KOHBepreHIHs SKCIIEPUMEHTAIBHON BBIPaOOTKH, M; H,—TriyOnHa 3a10’KeHHsI BBIPAaOOTKH,
M; R,—pannyc 3KCIIepIMEHTAIbHON BEIPaOOTKH, M.

B xauecTBe ycnoBHs yCTOHUMBOCTH BBIPAOOTKH B TAKUX IPYHTaX B pa3lUYHbIC IEPHOABI BPEMEHH
PEKOMEHYETCS I10JIb30BAaThCS COOTHOLIEHUEM::

E h _F 1 1
AR T B B
+7
R

1

rae f(z,)— byHKIMs, yIUTBIBAIOIIAS MECTO YCTAHOBKU KPEIH, TOMYCKAeTCA IPUHUMATh fZ,)= g

5.5. Ilpu npoeKTUPOBaHNK aHKEP-HAOPBI3TOCTOHHOW 00/ICIIKM B CEHCMHYECKHX 30HAaX MapaMeTphl
KOHCTPYKIIUH, TTOJIy4YEHHbIE PACUETHBIM ITyTEM, CJIEIyeT MPOBEPSTh B COOTBETCTBUH C “MHCTpyKumei
0 YYETy CEHCMUYECKHUX BO3MIEHCTBHUI MPU MPOSKTHPOBAHNHU TOPHBIX TPaHCIIOPTHHIX ToHHENeH” (BCH
193—81). M., BIITUTpancctpoii, 1982.

Oco0eHHOCTh pacueTa B 3TOM CIIy4ae COCTOHMT B TOM, YTO HAIIPSHKEHUS CKATUS OT CEHCMHYECKUX
BOJIH CJIEZlyeT CyMMHPOBATh CO CTaTUYECKHMMH HANPSDKEHHSIMH CXATHs B IEPBHYHON 00zenKe, 4To
MOJXKET SBUTHCS MPUYMHON paspymieHHs OOINeNKH B TO BpeMs, KaK HAMPsDKEHUS PACTSDKEHHS OT
CeiCMUYECKHUX BOJH MOTYT CTaTh OMACHBIMHU I MEHEE Harpy>KeHHON BTOPHYHON OOIEIKH.

5.6. Bapbupysi MexXaHKEpHOE pacCTOSHUC «, JJIMHY aHKepa [, W TOJIIMHY TOKPBITHS U3
HaOpb3roeTona /,, JOOWBAIOTCS YCTOWYHMBOCTH BBIPAOOTKH NPH MHHUMAIBHBIX 3aTparax TpyAa H
MaTepHaJIOB HA MX BO3BeICHHE. 3aJa9a ONTUMH3AINH KOMOMHHPOBAaHHONW KOHCTPYKIIUH B TOM CIIydae
CBOIUTCS K OIpPEIENICHHIO TaKOTO COYETaHWs MapaMeTpoB Kpemw a, [, m hy,, Tpu KoTopoM Oymaer
obecrieueHo yCTOWYHMBOE COCTOSIHUE BBIPAOOTOK M BMECTE C T€M MHUHHMHU3UPYIOTCS (YHKIHH
ce0ecTOMMOCTH U TPY03aTpaT Ha BO3BEAEHHE KpemnH (1ieeBast pyHKIus).

MeTtoauka pemieHUs 3TOM 3agadll W BBHIOOpPAa ONTHMANBHBIX 3HAYEHHWH NapaMeTpoB aHKep-
HaOpBI3rOETOHHOW Kpermud B OONBIIOM JWana3oHe TOPHO-TEOJIOTHYECKHX YCIOBHII IpHUBEINCHA B
npuiIoxkeHuu 19.



5.7. Tlpu pacyere KOHCTPYKIIMH apOYHO-HAOPBHI3TOCTOINIION KpEmH CJEeIyeT YYHUThIBATh, YTO
HaOpbI3rOETOH MOXKET OBITh HCIIONB30BaH: B KauyecTBE 3aTSDKKM MEXIy apKaMu; Kak 3a0yTOBKa,
obecrieynBaromas rapaHTHPOBAHHBIA KOHTAKT I10 IIEPUMETPY BBIPAOOTKHU; KaK 3JIEMEHT OOJENKH, IS
KOTOPOU apKH SIBJISIIOTCSI apMUPYIOIIUM 3JIeMeHTOM. B 3aBucuMOcTH OT pyHKLMIL, B pacyeTHOH cxeme
JOJKHBI IPUHUMATLCSA COOTBECTCTBYIOIIUEC YCJIOBHSA KOHTAKTa KOHCTPYKHHUU C KOHTYPOM Bblpa6OTKI/I.
[TprHIMIIBL ONITUMHU3AIMN TTAPAMETPOB APOYHO-HAOPBHI3TOETOHHOW KpEeny NPHUBEICHBI U NPWIOKEHUH
20, pacyeT apO4YHOM KpenH Kak CaMOCTOSITEIbHOM KOHCTPYKIMY [IPUBEACH B MPUIOKEHUU 21.

5.8. TIpu mpoeKTHpOBaHHM apOYHO-aHKEPHOH KPEeNu JINHY aHKEPOB OPHEHTHPOBOYHO MOXKHO
BbIOMpaTh 1O 1. 4.34 TakuM 00pa3oM, YTOOBI OHA MPEBOCXOAMIA TIyOWHY 30HBI BO3MOXKHOI'O
o0pymIeHus.

Yopyrue omopel, MOACTHPYIONINE KOHTAaKT C IOPOJIOH, CJEeQyeT COBMENmAaTh C MeCTaMH
YCTaHOBKH aHKEPOB, IPUYEM >KECTKOCTh OITOPHI B HAIIPABIEHUH BHYTPh BEIPAOOTKH—IIO (hopMyJIe:

EaFa
C=—t<

rae E,—MOyib YyIpyrocTy Marepuana ankepa, Mlla; F,—rmomans cedeHusl aHKePHOTO CTEPIKHS, M
l—cBoOonHas (Do 3aMKa) [UTHHA aHKepa, M.

6. KOHTPOJIb 1 OLIEHKA COCTOAHMUSA KPEIIN

6.1. IIpu coopy>XxeHUH TOHHENA C MCIIOJIb30BaHIEM HaOPHI3r-0ETOHHOM KPEI B TPYHTAX, 3aMETHO
NPOSIBISIIOIINX TOPHOE JaBJeHWe, s obecrieueHHss 0e30macHOCTH paboT HEeOoOXOIUMO IOMHUMO
00OCHOBAaHHOTO HAa3HAUCHMS MApaMEeTPOB KPENU TaKXKe NPOBEACHHE CICHUANBHBIX HAOJIOIEHHH ¢
MOCJIEAYIOIEN OLIEHKOW COCTOSIHUS KPEIH.

6.2. OleHNBaTh COCTOSIHHE CHCTEMBI KPEIJICHHS CIeAyeT, MPEKIE BCEro, 0 CKOPOCTH IPUPOCTa
nedopmanmii KOHTYpa BbIpabOTKH, a TaK)Ke 10 aOCOMIOTHOW BennunHe AedopManiy (KOHBEPreHIHHN).
Ha ocHoBe 3THX OLIEHOK ITPUHHMMAIOT pElIeHHEe O HEOOXOIMMOCTH BO3BEIEHUS IOCTOSHHON 00IeNKH
WM YCUJICHHSI BDEMEHHON KPEIH.

JIONONMHUTENBHO 11€71€CO00Pa3sHO M3MEPSITh YCHIMA B 3JIEMEHTaX KPENH, COMOCTABILISI MX C
MMpeACIbHBIMU JJI TOBBIICHNUA 3HAYUMOCTH 000CHOBaHHUS peuICHus.

6.3. KoHBepreHIMIO BBIPAOOTKH CIEAyeT OINPEIeNATh IO OCagKkaM CBOJa BBIPAOOTKH
HHUBEJIMPOBAaHWEM W HM3MEPEHHEM CONDKEHHS CTEH. TOYHOCTh M3MEPEHHs JIOJDKHA COCTABITH HE
meHee 0,5 cm. B kpenkux crmabomehopMupyeMbIX TpyHTax TOYHOCTh W3MEPEHHH NOJDKHA OBITh
noBbllieHa, Harmpumep ¢ nomoumibto pynerkun HHWUUC (tounocts 0,2 MM) W IPEU3HOHHOTO
HHUBEJIMPOBAHMSI.

6.4. YactoTy npoBeJeHUS] N3MEPEHHUH CIIeTyeT BRIOMPATh B 3aBUCHMOCTH OT CKOPOCTH N3MEHEHHS
napamerpa. UtoObl HaJexKHO 3a()MKCHPOBATH HadalbHBIC U3MEHEHHs MapaMeTpoB, CICAyeT BHayaje
MPOBOJUTH YacThie u3MepeHus (ot 1 pasa B cMeHy m0 1 pasa B cytku). [lpu crabunmszanuu
apaMeTpoB JIOIYCKaeTCsl yMEHbIIATh 4acTOTy U3MepeHu (10 1 pasa B OJJMH-TPH Mecsa).

6.5. CHavana u3MepeHHs MPOBOJAT B CEUCHHAX, YAAJICHHBIX JIPyT OT Apyra Ha paccrosHue 10—
30 m. Ha yuacTkax 3HQUUTENbHBIX T'€OJIOTHYECKHX H3MEHEHHMH, a TaKKE YYacTKax M3MEHEHHUH
pacIoj0KEHHOTO0 HaJl TOHHEIEM MAacCHBa, Y4acTKax COPOCOB M pPa3pyIICHHBIX CJIOEB H3MEpEHUs
npoBoaAT Ha Oonee Onm3koMm paccrosHuM (5—10 M). IIpu BBISBICHHM YYacTKOB 3HAYMTENBHBIX
nedopmannii 000pyayIOT JOIOIHUTEIbHBIC H3MEPUTETBHBIC CEUCHHS.

6.6. O1IeHKY COCTOSIHUSI CUCTEMBI KPEIICHUS! PEKOMEH/IYETCSl IIPOBOUTD ITyTEM COTIOCTABIICHHS:

JTaJIOHHOM U PEAJIbHOU KPUBBIX KOHBEPICHIIUY;

MIpeeIbHOrO 3HAYSHUS] KOHBEPTEHIIMH 1 peasbHON KOHBEPTeHIIUH.

JIONONMHUTENBHO U1 TIOBBIIIEHHUS JOCTOBEPHOCTH BBIBOJJOB MOXHO COIIOCTaBHTH PEAJIbHBIC
YCHUIIHSL B KOHCTPYKIMU KPETH C MPEAETbHBIMHI PACYETHBIMU YCHIIHSIMU JUISl JAHHBIX KOHCTPYKIUH.

6.7. DTalOHHYIO KPHUBYIO KOHBEPI'€HIIMIO C YYETOM MOJyUYCHHBIX ONBITHBIM ITyTEM XapaKTEPUCTUK
rpyHTa (YTOYHEHHBIX PEOJIOTHUECKHX MNapaMeTpOB TPYHTA, ONPEACISIEMBIX C IOMOIIBIO 3aMEpOB
KOHBEepreHImn W =fi(f) CTeH SKCHepUMEHTAIBHON BBIPAOOTKH paamycoM R,) OIPENeNSoT II0
BBIPAKCHUIO:
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Pacnionoxenue Ha rpaduke peajgbHON KPUBOM KOHBEPIeHIMU HAJl STAJOHHON CBUAETENBCTBYET O
pa3BUTHUM 30H Heynpyrux jaedopmaunuii B TpyHTE, OKpyXXarolleM BbIpaOOTKY, U SBJISIETCS
MPEIYIPEkKTAONINM CUTHAIOM K HEOOXOIAMMOCTH NPUHSTHS PEIICHHS 00 yCWJICHHWU Kpemu. Takum
BEIpAOOTKaM CJIEeIyeT YACNIATh MOBHIIIEHHOS BHUMAHUE.

[IpenensHOEe 3HaYeHWE KOHBEPIeHIMH, OOECIIEUHBAIOIIEE MPOYHOCTH JJIEMEHTOB KpemH,
ompenessiioT o GopMmyJie:
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6.8. Ycunenne kpenu (KOPpPEKTHPOBKAa €€ KOHCTPYKTHBHBIX IapaMeTPOB) HEOOXOAWMO MpH
YCIIOBHH, €CJTH B KAKOK-IHOO MOMEHT BPEMEHHU

wr(t)>w,

peo

ITapameTpbl Kpenu MNpeaBAPUTEIBHO YTOYHSIOT C HCHOJb30BAHUEM JTAJIOHHOM KpPUBOMU
KOHBEPIreHIUH NIPH yCIOBUU
W;/ (t) > VV:’IPQ()
PexoMeHanmm 1o ycTpaHeHHIO BO3MOXHBIX Ae(eKTOB B 00/1€)Ke U3 HaOPHI3rOeTOHA PUBEICHBI
B IIPUI0XKEHUU 22.

6.9. JloTIONHUTETPHO pPEKOMEHIYETCS W3MEPSTh HANpsHKeHHWs B aHKepaxX. [lpm momommm
TIyOMHHBIX PEMEpPOB M3MEPSIeTCs aOCOMIOTHAST PA3HOCTh CMELICHHsI TOYEK IPyHTAa y KOHIIOB aHKepa

Al . Ycunenue kpemu HeOOXOAMMO, €CIIM pealbHOE YCHIME B aHKepe OOINbIIE PACYETHOTO
MPEIENBHOTO YCHIMS B aHKEPe WM Hecylled CIocOOHOCTHM aHKepa, T. €. €CIH HE BBINOIHSAETCS
ycIoBHE

Al GaFa
I—Eafa < min

a

7. TEXHUKA BE3OITACHOCTH

7.1. PaboThI MO KpETICHUIO BBIPAOOTOK JTOJKHBI BHITIOTHITHCSI B COOTBETCTBUU C TPEOOBAaHUSIMU
CJIEIYIOLIMX JIOKYMEHTOB!

1. CHull I11-4—380%*. Texnuka 6e3onmacHocTH B cTrpoutenbeTBe. (M., Ctpoiinsnat, 1989).

2. IlpaBmia TEeXHUKH OE30MACHOCTH W IPOWU3BOACTBEHHONH CAHUTAPHUH MPU CTPOUTEIBCTBE
METPOIOJIUTEHOB ¥ ToHHeNeH (M., Oprrpancctpoid, 1975).

3. [IpaBuia TexHUUECKOH dKCIUTyaTauu xene3Hsix nopor Cowosza CCP (M., Tpaucnopt, 1985).

4. IpaBuia TeXHUYECKOH KcIuTyaTanuu MmerponoiureHoB Coroza CCP. (M., Tpauncmopt, 1985).

5. UHCTpyKUIMsA 1O IBWKEHUIO TOE3IOB M MaHEBPOBOW paboTe Ha kene3HbIX noporax Coroza
CCCP (M., Tpaucnoprt, 1985).

6. WHcTpykumss 1o JBIKCHUIO TOE310B M MaHEBpOBOH pabore Ha MerpomonuteHax (M.,
Tpancnopr, 1978).

7. MHCTpYKIHMSA IO CUTHAM3AINH Ha JKese3HbIx poporax Coroza CCP (M., Tpancmopt, 1985).

8. MHCTpyKIus o curHanu3anuy Ha MeTpononuterax (M., Tparncmoprt, 1978).



7.2. Paboune W WHKEHEPHO-TEXHMYECKUI NEPCOHAJ, BBINOJIHSIOIIME PadOTHI MO YCTaHOBKE
AaHKEpOB M HAHECCHHIO HAOpBI3rOETOHA, JOJDKHBI OBITh O3HAKOMJICHBI C NPUHLIMIIAMHU pabOThl 3THX
BHUJIOB KpEIH, NX KOHCTPYKTUBHBIMHA OCOOCHHOCTSIMU M IACTIOPTOM TOJ PACIHCKY.

7.3. TlacopT KperuieHHs JODKEH OBITh BRIBEIICH BOIU3HM 32005 HJIH HA (haHEepE WK METaLIe.

7.4. PaboTbl, cBs3aHHbIE C OOCIYy)XKMBaHMEM CTaHJApTHBIX MallMH, MEXaHHU3MOB H
MPUCTIOCOOIEHHH, JOJDKHBI BBINOJIHITHECS B COOTBETCTBHH C TPEOOBaHMSMH THUIIOBBIX MHCTPYKLUH H
yKa3aHui 10 TEXHUKE 0€30MacHOCTH ISl TaHHOTO 000PYIOBAHUS.

[Ipn oOcy)MBaHMK HECTAHIAPTHOTO 000PYIOBAHMS, MEXaHU3MOB H NPUCIOCOOICHNI MECTHOTO
W3TOTOBJIICHHSI CIIEIYET PYKOBOJCTBOBAThCS TPeOOBaHMSIMU HMHCTPYKLIME IO HMX OSKCIUIyaTalluy,
YTBEPIK/ICHHBIMH TJIABHBIM WH)KCHEPOM CTPOUTEIHHOM OpraHn3aluy.

7.5. Hammopasie eMkocTH (0aK AJisi BOJABI, pECHBEP U T. 11.) JOJDKHBI OBITH CHAOXKEHBI MACTIOPTaMH,
MHCTPYKIMEH Mo 00CIyKNBaHUIO U 3apErHCTPUPOBaHbI B I ocroprexHaazope.

YcraHOBKM W TpyOONpoBOJbI, padoTalouive MoJ AaBjeHUEM, He pexe | pasa B Tpu Mecsla
JIOJDKHBI MOJIBEPraThCsl TUAPABIMYECKUM HCIIBITAaHUSM Ha JIaBJICHHE, NpeBblmatomee padouee B 1,5
pasa.

7.6. 3ampemiaeTcs MOJIB30BATHCS YCTAHOBKAMH M amllapaTaMi, pabOTalONMMH TOJ aBICHUEM,
IPU OTCYTCTBHM WJIM HEHCHPAaBHOCTH MAaHOMETPOB M IPEJOXPaHUTEIbHBIX KiamaHoB. VcmpaBHOCTh
MaHOMETPOB HEOOXOMMO MPOBEPSITH €KETHEBHO Mepe]l Ha4aaoM CMEHBI.

7.7. YcrpaHeHHE HEHCIIPAaBHOCTEH, YMCTKA M CMa3Ka 00OpYIOBaHHMS WM OTICIBHBIX €TO y3JIOB,
MOATATHBAaHUE COEANHEHUH B TPyOONPOBOAAX JODKHBI IPOBOAUTHCS MOCIIE CHATHS JABJICHUS BO3LyXa
Y OTKJIFOUEHHSI CETH 3JIEKTPOITUTAHUS.

7.8. Tlpu 3akpemjieHUM MOBEPXHOCTH BHIPAOOTOK Ha BBICOTE Oomee 2 M pabOTHl JIOJDKHBI
MPOBOANTHCS CO CIICIMAIBHBIX TTOAMOCTEH MITH TEXHOJIOTUIECKON TEJIEKKH.

7.9. KoHCTpYKIUSI TEXHOJIOTUYECKUX ITAaT(OPM, TENEKEK, IUIOMAL0K U APYroro o0opy oBaHHs
JUIL TIPOM3BOJCTBa pabOT MO YCTAaHOBKE aHKEPOB MW HAHECEHHWI0 HaOphI3rOETOHA JJOJDKHEI
cootBeTcTBOBaTh “TIpaBmiam mno TexHHWKE OE30MAacCHOCTH M IPOM3BOJCTBEHHOW CAaHWTapUH IIpH
CTPOHTENBCTBE TOHHENEH u MeTpornonuteHoB” (M., Oprrpancctpoii, 1975).

Bce momaakm Ha Tenexxke Ha BeIcoTe Oonee 1,5 M TOKHBI OBITE 000PYI0BAHBI OTPAKIAOIINMH
NepuiiaMy BBICOTOM He MeHee | M M CIUIOIIHBIM HACTHIIOM ¢ OOPTOBOM JIOCKOM BBICOTOI He MeHee 15
cM.

7.10. lo ycTaHOBKHM Kpenu HEOOXOJMMO MPOM3BECTH TIIATENIFHYIO0 000pKY KpOBIH, J10a 32005 H
O0KOB BBIPaOOTKH, a TaKK€ MPOBEPUTH Ha MPHU3a00HHOM yYacTKE COCTOSIHHE paHee YCTaHOBIICHHOMN
KpeTIH.

Hapymenust kpernu, BEI3BaHHBIE B3pBIBHBIME Pa00OTaMu, JOJKHBI OBITH YCTpaHEHB! HEMEUICHHO.

7.11. 3ampemraeTcss CHUMATh WK OCNA0JIATh TafiKU TOCIE YCTAaHOBKM aHKEepHOH kpermu. s
3aMEHbI CETKH U JIONOJHHUTEIBHOTO HABEIIMBAHUS MOJXBAaTOB HEOOXOAMMO YCTAHABIUBATH BTOPYIO
OTIOpHYIO a0y u raiky.

7.12. 3anpemaercst IPOU3BOJUTH ITOAPAOOTKY TOPOJIBI OKOJIO AHKEPOB JIJIsl yCTAHOBKH 3aTSKKH.

7.13. 3ampemiaeTcs KpermuTh Ha BHICTYMAONINE B BBIPAOOTKY KOHIIBI aHKEPOB WJIM HA TIOAXBATHI
BEHTWIALIMOHHBIE TPYOB! U Neca. [ 3Tol menn HyKHO MCHOJIB30BATh CIEHHAIBHO YCTAHOBJICHHBIC
aHKEpBI.

7.14. Tlpu ycTaHOBKE >KelIe300€TOHHBIX aHKEPOB COIIO JOJDKHO OBITh CHAa0XKEHO CHelHaIbHBIM
KO3BIPHKOM JUIS 3aIUTHI KPETTMIIBIINKA OT CMECH, BBIJICTAIOIICH U3 IITypa.

7.15. PacTBOpOHAarHeraTeiaM JMAOJDKHBI OBITh TPOBEPEHBI B COOTBETCTBHM C IPaBHJIAMHU
Kotnonanzopa.

7.16. Ilpu mosIBICHHM Ha 3aKpEIUICHHOW aHKepaMH IOPOAE CBEXHX TPEUIMH HEOOXOJMMO Ha
OTIACHOM y4acTKe YCTAaHOBHUTH JOMOJHHUTEIFHOE aHKEPHOE WIIM CTOEYHOE KPETUICHHE.

7.17. UcupITEIBaTh aHKEPHYIO KPEIb CIEAYEeT B 3aKpEIUIEHHON BBIpaboTKe. Bo BpeMs HcIbITaHUN
HEOOXOAMMO CIIEUTh 332 COCTOSIHUEM YCTOHYMBOCTH BBIPAOOTKH.

7.18. Tlpu npoBeCHUH MCIIBITAHUI aHKEPOB I'MPABINYECKHH TOMKPAT JIOJDKEH OBIThH MOJBEIICH
K DJIEMEHTaM KpemH, 4YTOOBl NpH pa3phIBE CTEPKHS aHKEpa HCKIIOYUTHh BO3MOXKHOCTH ITafCHUS
JOMKpaTa.

7.19. HaxoauTbCsi MPOTHUB UCTIBITHIBAEMOTO aHKEpa WM O]l HUM 3ampernaercs. He paspemaercs
MPOM3BO/INTH 3aMepHI IIEPEMEILICHUI BO BpeMsl pabOThl HACOCHOH CTaHIIHH.

7.20. Ilpu BO3BENCHWHM W WCIBITAHUAX AHKEPHOW W HAOPBI3r-OCTOHHOM KpemW 3alperiactcs
HaXO0XJICHHE JIHILI, HE CBA3aHHBIX C STUMH pabOTaMu, B IPE/Ieax ONacHOW 30HBL:

Npy HaHeceHWW HaOpb3roeroHa—He MeHee 30 M; mpu o0opke—He MeHee 15 M; Hpu Ipouux
pabotax—mne mMeHee 10 M.



7.21. PabGoume MecTa MalIMHHCTAa HAOPHI3rOCTOH-MAIIMHBI M COIUIOBIIMKA JIOJKHBI OBITh
000py/IOBaHbI JIByXCTOPOHHEW 3BYKOBOM M CBETOBOW cMrHaym3aumeil. IlepcoHan momkeH OBITH 1oa
pacIicKy 03HaKOMJICH C CHCTEMOH CUTHAJIOB, a TaOJINIIBI CHTHAJIOB—BBIBEIICHBI HA pa00OYNX MECTax.

7.22. MamuHuCTy HaOpBI3rOCTOH-MAIIMHBI 3aIPEIIaeTCs MOaBaTh CXKATHIA BO3AYX B MAaIIWHY U
BKJIFOUATh €€ B paboTy 0e3 CUrHaja COIUIOBIIHKA.

7.23. Ilepen HauasioM paboOTHl MaTepHaIbHBIE TPYOOIPOBOBI U IUIAHTH JAOJIKHBI OBITH ITPOIYTHI
CKaTBIM BO3AyXOM. 3ampeniaercs neperndaTh MaTepualbHble HUIAHTH, a TaKKe YCTPaHATh NMPOOKH
IyTeM [IOAa4y BO3IyXa II0J] JaBJIeHHEM, IIPEBBIIAIONIIM paboyee.

Bo BpeMs npoiyBKH MaTepUAILHOTO [IUIAHTA B HAYAJIC M B KOHIIC PA0OTHI MJIH MOCJIC YCTPAHCHHUS
npoOKH 3arpeniaercs JAepkaTh B pyKax COIUIO WJIM CBOOOJHBIN KOHENl MarepualibHOro nutanra. OHu
JIOJDKHBI OBITH OTBE/ICHBI B CTOPOHY OT MECTa HAaXOX/ICHMS WM MOCTOSHHOTO JABW)KEHHS JIOJAEH U
3aKpETICHBI.

Pabourie, HEMOCPEACTBEHHO HE 3aHATHIC HA 3TOW paboTe, MOKHBI OBITh YAAJICHBI U3 paboucii
30HBI Ha paccTosiHue He MeHee 30 M.

7.24. B npouiecce OETOHNPOBAHUS CBOAOBON YaCTH BBIPAOOTKH paboure HE JOJKHBI HAXOAUTHCS
0] TTIOBEPXHOCTHIO CBEKCHAHECEHHOT0 HaOphI3rOeToHa. 3amperniaeTcsi MpOU3BOAUTE PabOTHl B JBYX
spycax HO OAHOM BEPTUKAIU IIPU OTCYTCTBUU MEXY SIpyCaMU CILIOLIHOIO HACTUIIA.

7.25. Paboyee MeCTO COIUIOBIIMKA M MECTO pa3MEUICHUs] TEXHOJOTMYECKOH yCTAaHOBKH JIOJDKHO
ObITH 000PYZOBAaHO CHCTEMOW BEHTWIISAIMH. 3albUICHHOCTh BO3JIyXa B Ipenesiax pabodero mMecra He
JIOJDKHA TPEBBIIATH 5 MI/M’.

7.26. Paboune, mNpUrOTOBNIAIONIME CMECh JJIsi HaOpbI3rOSTOHA, JOJDKHBI paboTarh B
NPE0XPaHUTEIFHBIX OYKaX C HEOBIOIIMMUCS CTEKJIAMU M PECITUPATOPaX, COIIOBIIMKA—B PE3UHOBBIX
nepyaTkax W MPEAOXPAHUTENBHBIX MackaXx M B CIEILOACKIE, NMPEIYCMOTPEHHOH NEeHCTBYIOIINMHU
HOpMaMH Ui OCTOHIIMKOB. JIMIIO W pyKHM COIUIOBIIMK JOJDKEH CMasblBaTh Ba3elMHOM WM
CIIELUAJIBHOM 3alUTHOM acTOM.

7.27. Pa3rpy3ka, a Takxke O4YHCTKa OapabaHOB M KOPBIT CMECHTEIBHBIX MAIIWH JIONATaMU H
JPYTMM PYYHBIM HHCTPYMEHTOM BO BpeMsl paboTel MamuH 3ampemaerca. OdYHCTKa IOIyCKaeTCs
TOJIBKO TIOCJIE MOJTHOM OCTAHOBKH MAILIMHBI U CHSTHS J1aBJICHHUS BO3yXa.

7.28. TlepeaBmkeHrE TEXHOJIOTMUECKHUX TEJIEKEK UM MOJMOCTEH HA OYEPETHON Yy4acTOK cleayeT
MPOU3BOJIUTH TOJBKO C Pa3pelIeHUs JIMIA, OTBETCTBEHHOTO 3a BeJieHHe paldoT M0 KPEIUICHHUIO, 1ocie
0CMOTpA 3aKPEIVICHHOTO YYacTKa BEIPAOOTKH U COOTBETCTBYIOIIEH 3aIicy B KypHAaJIe.

Ilocne mepeaBMKKM Ha OYEPEIHOM YYacCTOK TENEKKY CIIEAYET 3acTONOPHTh TOPMO3HBIMH
yCTpOiCTBaMH, MOJJIOKHTh TOJ| KoJieca TOPMO3HbIE OallMakd W OrpajuTh ONACHYI 30HY
CIeLaIbHBIMU CUTHAJILHBIMU 3HAKAMH.

7.29. Bce mecra paboThl, a TakkKe JICCTHHUIIBI M MPOXOABI JTOJDKHEI MIMETh OCBelIeHne. B mecrax
HAHECCHUS] IOKPBITHA HMCTOYHUKH CBETa JOJDKHBI OBITH PAacIONIOXKEHBI TaK, 4TOObI Ha paboune
MOBEPXHOCTH HE MOMNaJalld TeHH OT PabOTAIONIEro, ero HHCTPyMEHTa WM 3JIEMEHTOB 000PY/I0BaHUsL.
Bce ocBerurenbHbIE NPHOOPHI, PacIOIOKEHHbIE B 30HE pPa0OTHI COIUIOBIIMKA, JOJDKHBI HMETh
3aIIMTHBIE KOJIAKH U3 HEOBIOIIErocst CTEKIIA.

7.30. IIpu pabore ¢ nobaBkaMu (YCKOPHTEISIMA CPOKOB CXBAaTHIBAaHUS OCTOHHOM CMECH) CIIeIyeT
coOumoaTh npaBwiia pabOThl C €IKUMH BellleCTBaMH. BOiM3M MecT, Trhe NpOoHM3BOASATCS PabOThI”.
JIOJDKEH HaXOIUThCsl 0aKk ¢ YHCTOM BOJOHM M CHenWalibHbIe HEHTPATU3YIOMINE PACTBOPHI JJIsl OKAa3aHUs
MEPBOM MOMOLLY.



Ipunoocenue 1
Pexomennyemoe

PEKOMEHJAIMA 11O TPEABAPUTEJIbBHOMY BbIBOPY KOHCTPYKIIMU KPEIIN

HpGHBapI/ITeJ'H)HO KOHCTPYKIHUIO KPEITHU BI)I6I/IpaIOT, HUCXO0s U3 BUJla TPYHTOBOI'O MaCCHBa, €ro YCTOfIqHBOCTPI 1 CKJIOHHOCTHU I'pPYHTa BLIpa6OTKI/I K pa3MOKaHHIO (Ta6J’I. 1)

Taobnuna 1
Bua rpyHTOBOTO MaccuBa
CKaJIbHBIH C KaTeropueil yCToOiunBOCTH' I'uHuCTBIN ¢ OLIEHKOM I'nunucro-
C y4eToM 0OBOJTHEHHOCTH YCTOHUMBOCTH necuaHslit 0e3
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| II I v \% YCTOWYMBOCTHU
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! Kateropus yCTOMUMBOCTH CKAbHOTO FPYHTa—IIO IIPUBEICHHON HIKE METOIHKE.

? Y CTOIUMBBIH—C JOMYCTHMBIM BPEMEHEM CTOSIHHS HeyKpPeIUIeHHOI BHIpaboTKH Goiee | Mec.; HeycToitumBblii—Menee 1 Mec.

P—THII KPETH, PEKOMEHTYEMBIH K TPUMEHEHHIO; I—TO K€ JIOITyCKAeMbIH K MPUMEHEHHIO; H—TO K€ HE PEKOMEHAYEMBIH K IPUMEHEHHIO; C—MaCCHB CYXOH WM BIaXKHBIH; B—TO
e CyLIEeCTBEHHO 0OBOIHEHHBIH.



MeToauka OLeHKH YCTOHYHMBOCTH HEeNMOAKPeINJIeHHO! BHIPA0OTKH B CKAJILHOM MaccUBe

MCTOZlI/lKa MO3BOJIACT IOJYy4YaTb OTHOCUTECIIBHBIC OLCHKH yCTOﬁ‘{HBOCTM, KOTOpbIC MOMJICKAT
KOPPEKTHPOBKE I10 pe3yIbTaTaM HAOIOICHHH 32 COCTOSTHUEM BBIPAOOTKHU TIPH MPOXOJIKE W KPETUICHHH.

Meroaunka onpenensieT 3aBUCHMOCTh TIPENETBHOTO (JIOITYCTUMOTO) BPEMEHH {7, CYyT, CHaGKEHHUS
MOPOJ B 3aBUCUMOCTH OT XapaKTepucTUIeckor mpodnocty S, Mlla, maccuBa B Bue

/"= KS,

rne K—koaunueHT OTBETCTBEHHOCTH NporHosa, cyt/Mlla, K=20 cyr/MIla—muis HOpManbHOTO
nporHo3a; 10 cyr/MIla—mist 0co60 OTBETCTBEHHOTO IIPOTHO3A.

XapaKTepUCTHIECKYIO POYHOCTh TPYHTA ‘B MacCHBE” HAXOMAT O hopMmyIe:
S:1,07 Rc k1 k2 k3 k4 k5 k6 k7

rre 1,07—HopMHupYIOIUI MHOXHTENb; R—BPEMEHHOE CONPOTUBIICHHE 00pa3ia rpyHTa OJHOOCHOMY
cxatuto (mpouHocTh “B Kycke”), MIla; k; . . . k—06e3pazmepHbie k03¢ HUIIIEHTH (HOPMUPOBAHHEIE K
1), obecrieunBaronIue Mepexol 0T MPOIHOCTH TPYHTA “B KycKe” K MPOYHOCTH ‘B MACCHBE” IPHUBEICHBI
HUXKE.

Y4er opueHTaluM BbIPAOOTKH 110 OTHOLIEHHIO K Han(oJiee pa3BUTON (ONacHOM) cucTemMe

TpeluH
ki
OpuenTanus 6naronpustHas (90°—70°) . . ... ........... 1
Opuenranus HeOmaronpusaTHas (70°—20°) . . ............ 0,667
Opuenranus kpaiiHe HeOnaronpusatHas (20°—0°) . . .... ... 0,5

YueT pac4IeHEeHHOCTH MaCCHBA TPeIMHAMMU

ky
OAMHOYHBIC CITYYAWHBIC TPEIIHHBL . . . .« o o v v v v e e e e e e e . 1—0,5
OIHA CHCTEMA TPCIITHH & .« « o v v ovoee e e e e e e e e e iee e e e e 0,25
TOKE ML CIOMCTOCTD . « « v v v v e e e et e e et e e e et 0,167
JIBE CUCTEMBI TPELIMH . .« « v v v voee e et eee e e e e eee e e e e 0,125
TO KE M CITOMCTOCTD .+« v v v vt e e e e e e e e e e e e e 0,083
TPH CHCTEMBI TPEIIIHH . « « « v v oo v et e e e e e e e ee e e e ee e 0,056
TOKE ML CIIOMCTOCTD . « « « v v v v e e e e et e et et e e e e s 0,042
UeThIPe CUCTEMBI TPEILIUH . . . .« v vovovovee e e e e e e e e 0,033
Pa3mpoOMeHHBII MACCHB . . . . . . vttt 0,025

YdeT HHTEHCHBHOCTH CETKH TPEIIMH B MOPOIax

ks
HerpemrHOBaThIC, 1<6 . . . . ..ot 1—0,90
CrnabotpemuHoBaThie, n=6—12 . .. ... ... ... ... ......... 0,95—0,75
TpewmHoBatble, n=12—25 . . . ... ... .. .. 0,75—0,5
CunpHOTpemuHOBaTHIe, n=25—60 . . .. ... .............. 0,50—0,25
PazmpobieHHbIe, 7>600 . . . . ... 0,25—0,05

n—MOJYJIb OTHOCHTEJIFHOHM TPEIIMHOBATOCTH MaccuBa n=>B/b,,
rie B—rposer BeIpaboTKH, M; b—CpeaHee pacCTOSHUE MEXKITY
TPEeIIMHAMH, M.

Yuer COIIPOTHUBJICHUHA OTAEJbHOCTEH CMEIeHUsIM 110 MOBEPXHOCTH TPECIIUH

ky
IIpEepBIBUCTBIC TPEIUHBL . . . . o o v veeee e e e e e e e e e e e e e 1
BonnucTsle TpenHbL:
2 () 10):) 13 0,75
F010):35 0.5 (< 0,50
BEPKATTBHBIC . o v v ot v ettt e e e e e e e 0,375
[Inockue TpemuHbl, pOBHBIE, 3aII0JIHEHHBIE TOPOAOH. . . . . . . .. .. 0,25

3EPKATA CKOMBIKECHUS. © « o v v v v e et et ee e e eiee e e e as 0,125



Yder LIMPUHBI PACKPBITUS TPELIMH, MM, 0€3 y4eTa HX 3aI0JHeHH s

ks
J0 3 e 1
OT3 1m0 15 . .o, 0,5
1S5HO0MEE . . oo 0,25
Yder 3an0THEHHS TPEIINH B 3aBHCHMOCTH OT 3aTIOJTHATEJISA
ke
[Ipu HaNMMYMK KOHTAKTa CTEHOK TPEIIUH:
MIECOK, YIIPOUHEHHASI TIOPOJA « « « « ¢ v vovoov e e e eee e e e e e 1—0,75
MeCOK, U3MeNIbUeHHas opoja (63 IHHbBI) . . . . . . .. vvn . .. 0,375
3011745 7 B 0,25
KAOJIMHUT, CITFOJA, TABK, TPAQHT . . . . . . . v oo e e e e . 0,188
[Ipu oTCYyTCTBMHU KOHTaKTa CTEHOK TPEIINH:
MECYAHO-TIIMHHUCTBIM . . . . v v vt ot e e e e e e e e 0,15
TJIMHA B 3aBUCUMOCTHU OT INUPHUHBI PACKPBITUA
013010 (A 0,125—0,0375
Yu4er cTenenn 00BOTHEHHOCTH BHIPA0OTKH
ks
CYXO - vt 1
BraxkHO . . ... e 0,8
Kamexx . .. ... e 0,5

IIpu y4ere MHTEHCUBHOCTH CETKU TPELIMH cilelyeT MPUHUMATh BO BHUMaHHE, YTO IPU B3PBIBHOM
pa3paboTke 3a00s1 BO3MOXHO YBEJIMYEHHE IIEpPBOHAYANbHON (OBITOBON) TPEIIMHOBAaTOCTH MacCHBa
BOKPYT BBIpaOOTKH, YTO MOKHO OLICHUTH I10 SMIMPHUYECKOH (opmyIie

1 1 1
=t 2,45 >
6 6 R 0,166
30 0,333 43
3

TZie 6—CpEIHEe PAcCTOSHHE MEXIy TPEIIMHAMH IPH H3BICKATEIbCKUX PaboTax; 6,—TO K€ I0cie
B3pbIBaHUA 3a00s; R—paccTosiHME OT NEHTpa 3apsiia [0 OLIEHMBAEeMOH 30HBI, M; ¢3—Macca
TPOTHIIOBOT'O 3apsijia, Kr.

Mpumep 1
S=1,1-30-0,667-0,042 -0,40 - 0,25 - 0,5 - 0,375 - 0,3 =0,0052 MIla;
=20 -0,0052=0,104 cyr = 2,52 u.

Ilopona BecpMa HeyCTONUMBA, IepeCUMTHIBAEM, MpPHHMMAs 3HadeHHe K JUId  YCIIOBHUH
MOBBIIIEHHON OMAaCHOCTH:

=20 00052 = 126
o0 T R

Breieon: OOHaxxeHHE MOXKET OOpPYIIUTHCS MTOYTH cpa3y BCIeH 3a pa3paboTkoil (Hanbosee CHTbHOE
BrusiHue kr = 0,042).

Ipumep 2. B ycnoBusx npumepa | npuHUMaeM pelieHHe—OMOHOJIMYMBAHME MACCHBA MyTEM
NPUMEHEHNS XMMHYECKOTO 3aKPEILIEHHsI TPYHTA.
S=1,1-30-0,667-0,056-0,90-1-1-0,75-0,8=0,666 MIla
™=20-0,666=13,3 cyr.

BeiBox: XuMHMYEeCKMM 3aKpeIUIEHHMEM TPyHTa JOCTUTaeTCs CYLIECTBEHHOE IOBBIIICHUE
YCTOWYHMBOCTH BBIPAOOTKH.

Honyctumoe Bpemsi oOHaxkeHHs yBenuumiiocs ¢ 1,26 4 mo 13,3 cyr. Bosmoxxna npoxoaka mpu
YCIIOBUH KPEIUIEHHS BBIPAOOTKH JIMIIb B OTIEJIBHBIX MECTaX.

Kareropuio ycTOMYHMBOCTH IpyHTa CKAJIbHOTO MacCHBa OINIPEENIOT B COOTBETCTBHH C Ta0II. 2.



Tabnuma 2

XapakTepucTuueckas YcTounBOCTL MaccuBa
MPOYHOCTb TPyHTA
“B maccuse”, MIla Kareropus XapakTepucTHKa ", cyT.
>9 I Bnonne ycToiuuBbIit [IpakTuyecku
HEOTpaHUUYECHO
9—1,5 11 YcroluuBbii 180—30
(6—1 mec.)
1,5—0,35 111 Cpenneii ycroitanBocTr 30—7
0,35—0,05 v CnaboycTONYMBBII 7—1
<0,05 \ Heycroituussii 1

Tpunooicenue 2
CrnpaBo4Hoe

KJIJACCU®UKALIUA I'PYHTOB 11O M. M. TIPOTOAbsIKOHOBY

Tabauma 1
I'pynTHI Koadpunment ITnoTHOCTH

KperocTy, f p, /M
Hawnbonee kpenkue MIOTHBIE W BI3KKHE KBAPIUTHI U 0a3ajIbThl, 20 2,8—3
HCKJTIOYAIOIINE IO KPETOCTH APYTHE MOPOJIBI
OueHb KperKne rpaHuTOBBIE TIOPO/Ibl, KBAPLEBHIH Op(HHUp, OUYEHb 15 2,6—2,7
KPETIKNii IPaHNuT, KPEMHUCTBIN CIaHeI; MEHEe KPETIKHe, YeM
YKa3aHHBIE BBIIIE, KBAPLUTHI, CAMBIC KPEIKHE IECYaHNKH U
W3BECTHSKH
I'paHuT (IIOTHBIH) ¥ TPAHUTOBBIE TOPOABI, OYCHB KPEIKHE 10 2,5—2,6
MIECYaHUKH U U3BECTHAKH, KBAPIIEBbIE PyIHBIE KHIIbI, KPETTKUH
KOHTJIOMEPAT, OYEHb KPEIKHE JKEJIE3HBIE PYIbI
W3BecTHsIKY (KpeIKue), HEKPENKHA TPAHUT, KPEIKHe eCYaHUKH, 8 2,5
KPETKUil MpaMop, J0JIOMUT, KOTUeIaHbI
OOBIKHOBEHHBIN TIECUaHHUK, KEIIC3HBIE PYIBI 6 2,4
IlecuanucThie ClIaHIIBI, CIAHIICBATHIC IECUAaHUKH 5 2,5
Kpenxkuii rmuHUCTBIN cllaHell, HeKPEKUi ecYaHuK U U3BECTHIK, 4 2,8
MSTKHAH KOHIJIOMEpaT
Pa3zHOOOpa3HbIe ClIaHIIBI (HEKPETIKHE), ITIOTHBIN Mepreb 3 2,5

MSrkui cinaHern, MITKHE U3BECTHSK, MEJI, KaMEHHAs COJIb, TUIIC, 2 2.4
MEp3JIbIA TPYHT, aHTPAIUT, OOBIKHOBCHHBIH MEpPIelib,
pa3pyILLIEHHBIN MECYaHUK, CLIEMEHTUPOBAaHHAS TallbKa U XpsLll,
KaMEHMCTBII TPYHT

[[le6eHuCTHIi TPYHT, pa3pyLICHHBINA CIIAHEIl, CJIe)KaBIIHeCs TajJbKa 1,5 1,8—2
U meOeHb, KPenK1ii KaMEeHHBIH yroJb, OTBEpAEBILIas MIMHA

I'nuna (TuoTHas), CpeAHNI KaMEHHBIH YToilb, KPENKUi Hacoc, 1 1,8
TJIMHACTBIA TPYHT

Jlerkas necuanucras rivHa, J€cc, rpaBUid, MATKUI yToJIb 0,8 1,6
PactuTesnbHbIN TPyHT, TOP, JIErKUH CYTIIMHOK, CHIPOI MECOK 0,6 1,5
[Mecok, ockinu, METKUil rpaBUil, HACBITHOW TPYHT, JOOBITHIN YTOJIb 0,5 1,7
[T1BIBYHBI, GONOTHCTHIN TPYHT, Pa3KMKCHHBIN JIECC U APYTHE 0,3 1,5—1.8

Pa3’KMKCHHBIC TPYHTHI

Tabnuma 2




TpemMHOBATOCTDL CKATBHOI0 MACCHBA 110 KJIACCH(UKANMH MEKBEJOMCTBEHHOII KOMUCCHH 110
B3PBIBHOMY €]y

Kareropus | CteneHb TpenMHOBATOCTH Cpennee VYaensnas | Copepxxanue, %, B MaCCHBE
TPEIIMHOB (6;mouHOCTH) MaccuBa pacCTosiHME | TpeIInHOBAT OTAETBHOCTEH, MM
aTOCTH MEXITy 0OCTb, M
TpELHAMU, M 300 700 1000
I UpesBbiuaiiHO Ho 0,1 10 Jo 10 0 Her
TPEIIUHOBATHINA
(MeNMKOOI0YHBIN)
11 CUIIbHOTPEIIMHOBATHIM 0,1—0,5 2—10 10—70 | Mo 30 Jo 5
(cpenHeOIOUHBII)
11 CpenHeTpemrHOBAaThIH 0,5—1 1-2 70—100| 30—80 | 5—40
(KpynHOOIOYHBIH)
v MenkoTpenMHOBaThIH 1,0—1,5 1,0—0,65 100 80—100 | 40—100
(BecbMa KpyIHOOIIOUHBII)
\Y [pakTryeckn Cspie 1,5 0,65 100 100 100
MOHOJIUTHBIN

Tlpunosicenue 3
Pexomennyemoe

METO/IMKA PACYETA IAPAMETPOB KOHTYPHOI'O B3PbIBAHUSI U YCTPAHEHMUSI
CBEPXHOPMATHUBHOM INEPOXOBATOCTH IIOBEPXHOCTH MMOPO/IbI ITPH
MPOXOJKE TOHHEJIENA

Pacuer mapamMeTpoB KOHTYPHOI'O B3pbIBaAHUSA

KoHTypHBIM B3pbIBaHMEM IPHU MPOXOJKE TOHHENIEH U JPYTHX FOPHBIX BBIPAOOTOK PEIIACTCS BE
3a7a4u:

obecrieueHHe MaKCUMAaJIbHOI'O COOTBETCTBHA (AKTHYECKOW IUIOLIagM CEUCHMS TOHHEINs
MIPOEKTHOH (CHIDKEHHE Mepe0opOB) s CHIDKEHUS pacxoIoB OeTOHA Ha BO3BEICHUE KpeIH;

CHIW)KEHHE HapyIIeHWH (TPEIIMHOBAaTOCTH M IIEPOXOBAaTOCTU) B MPUKOHTYPHOW YacTH MaccHBa
JUTSL TIOBBIIICHUS €r0 HeCYIIEH CIIOCOOHOCTH.

OcHoBHEIE TpeOOBaHMS NIPU NPOU3BOJICTBE KOHTYPHOTO B3PhIBAHHS:

BBIHOC TTPOCKTHOM JIMHUHU KOHTYpa Ha “Tpyap” 3a00s;

pacnono)xeHue KOHTYPHBIX LIIMypOB Ha IPOEKTHOW JIMHUM, a UX OypeHHE NPOU3BOIHUTH C
MUHHUMAJIbHBIM (IIOCTOSSHHBIM) YIJIOM HAaKJIOHA K IIPOIOJIBHOW OCH TOHHEIS;

3apspKaHue [IITypOB  CHEHUANbHBIMU 3apsilaMd W3 HHM3KO’HEPreTHUeCKMX TuUIoB BB ¢
OTHOUIECHHEM JIMaMeTpa IIITypa K JUaMeTpy 3apsiia He MeHee 2;

OJHOBPEMEHHOE MHUIIMUPOBAHKE 3apsA0B B KOHTYPHBIX IIIIYypPax;

obecrieueHre KOHTPOJISI 32 COCTOSHMEM [OBEPXHOCTM KOHTypa TOHHEIS M ONEpaTHBHOE
n3MeHeHne pexxuMoB BBP npy n3MeHeHnH ropHO-Te0JI0rHYECKUX YCIOBHH.

[IpumensioT 1Ba BHAA KOHTYPHOTO B3PBIBAHMS—IIPEABAPUTEIFHOE IIENe00pa3oBaHue W
mocyenyronee OKOHTYypHBaHHE (METOA KOHTYPHOH OTOOWKHM). B HMX OCHOBY TONOXEH METOn
COJIMXKEHHBIX 3apsJIOB, IPH KOTOPOM PACCTOSHHE MEXy KOHTYPHBIMHU IIITypaMu He npesbimaet 0,3—
0,5 M. HuzkosHepreriuueckue 3apsiibl IOIDKHBI IPU 3TOM 00ecIieunBaTh pa3pylieHHEe MacCHBa MEXILY
HIITypamu.

Jns  ymeHbiieHHs o0bemMa OypoBbIX pabOT TpH NPUMEHEHHHM KOHTYPHOTO B3DPBIBAHUS
PEKOMEHAyeTCS B CKalIbHBIX MAacCHBaX C KaTeropued TPEeUMHOBATOCTH 2—S5 MPHUMEHSTh KOHTYpHOE
B3pbIBAaHWE Ha OCHOBE IIIYpPOB C HAApPEe3aMH, a B MacCHBax C MEHbIIEH KaTeropuen
TPEIINHOBATOCTH—METOA COMMKECHHBIX 3apsI0B.

Hawuny4mme pe3yasTaTsl OT KOHTYPHOT'O B3PBIBAHUS JIOCTUTAIOTCS! IPH BBITIOHEHUH YCIIOBUS

a
— <048,
B

T/Ie G—PacCTOSTHHE MEXAY IIIypPaMH, M, B— JIMHIS HAUMEHBIIETO COTPOTUBIEHUS (J1.H.C.), M.

)



VYaensHbIl pacxox BB mpu KOHTYpHOM B3pBIBaHHI OIpelenseTcss U3 YCIOBUS pa3pylICHUS
o0beMa TpyHTa B3PHIBOM 3apsaa KOHTYPHBIX INIYPOB U COOTBETCTBYET HOpMaM, yCTAHOBJICHHBIM
CHull IV-2—382, c6. 29 “ToHHenn 1 METPOTIOIUTEHEI .

[Ipu B3pBIBaHUI METOIOM COMIDKEHHBIX 3apsAaoB pacdeT napamerpoB BBP ciexyer BEIMONHATE B
cooTBeTcTBUH C “PekomennmanusiMu mo mpousBoacTBy bBP ¢ mpuMmeHeHneM MexaHU3MPOBAaHHOTO
3apspKaHus ¥ THAPO3a00IKY P MTPOXOJIKE TPAHCIIOPTHBIX ToHHenek”, M., THUNC, 1980.

IIpy nprMeHEeHHM TEXHOJIOTUM KOHTYPHOTO B3pBIBAaHUS Ha OCHOBE IINYPOB C HAApE3aMHU
yAenbHbIH pacxoq BB g onpenensror o ¢popmyre:

q = qOKa’ (2)

e go—YyAeNnbHbIA pacxon BB s 3aJaHHBIX YCIOBMIl TIPOXOIKH, KI/M’, ONpENeIseMblil HIH IO
cymectBytomuM QopmynaMm, win o CHull 1V-2—82, ¢6. 29 “TonHenu u meTpornonuTeHsl”, K,—
KO3 (GUIMEHT CHIKEHHS SHEPrOEMKOCTH Pa3pyLISHHs, ONIPEASIAEMbIH U3 YCIOBHS:

K,=0,8335 + 0,0336£—0,0015/—0,1014H + 0,0037H’ + 0,0018Hf, (3)

rae f—xo3ddumment kpenoctu mopomasl mo M. M. IlporompskoHOBY (cM. mpwioxkenue 2); H—
cpenHss rIyOMHA HAAPE3a, MM.

ITocnenoBarenbHOCTH pacdera nacrnopra bBP npu KOHTypHOM B3pbIBaHMI Ha OCHOBE ILITYPOB C
Hajpe3aMu (METOJT OCIEAYIOIEr0 OKOHTYPUBAHUS) CIIETyIOMIast:

1. OnpenensitoT ynenbHbld pacxod BB miis 3agannbix yciaoBuii npoxoaku ToHHesns no CHull IV-
2—82, ¢6. 29 “ToHHENHN U METPOIIOIUTEHBI .

2. Omnpenensitor o dopmyine (3) 3HaueHue kodpduunenra K, a no Gopmyne (2)—yuenbHblit
pacxon BB nns mimypoB ¢ Hajpezamu.

3. 3ajaroTcs pacCTOSIHUEM @ MEXK/Ty KOHTYPHBIMH IIITypaMH U U3 ycinoBus (1) onpenensior Ji.H.c.

4. Haxomsr obrmryto Maccy Q 3apsiia s KOHTYPHBIX HIITyPOB 10 popMyIie
Illag
- 08

“

rze /—rioyOuHa mypoB, M; //—IepuMeTp HONepeyHoro CeUeHHsl TOHHEIS (KPOME ITOJIOLIBHI), M.

5. OmnpenensroT 4nciio KOHTYPHBIX IIITypoB N, 110 (opmyore:

Il
N, =—+1wr %)
a

6. Haxonsar maccy mmmypoB 3apsaa BB o ¢popmyie

O, = K. 6)

7. IIpoBOIAT yTOUHEHHBII pacuyeT pacCTOSHHS d, MEXAY KOHTYPHBIMH IIIYypaMu 1o (hopmylie

H
Pl1+2 [—

a, =r [O']p M, @)

e r—paanyc 3apsna, M; ~—Ko3(hGHUIMEHT 3aTyXaHHsl BOJIH B CKaJIbHOM TpyHTE (OOBIYHO, IJISI 30HEI

ApoOneHus n=2, s 30H €IMHMYHBIX TpewuH n==1,5); [c],—IuHaMu4ecKkuii mpenen MPOYHOCTH

0 )
IpyHTa Ha pactsbkeHus, k[la (11t OONBIIMHCTBA CKaJIbHBIX IPYHTOB [O‘] puH / [O‘] puH =2—-4), Hu

p—COOTBETCTBEHHO, CyMMa IIyOMHBI HaJpe3a U paauyca IIMypa Uid paAnyC 3aKpYTJICHUS] BEPIIMHBI
Hanpesa (p=0,001 m); P—ycpeaHeHHOE NaBlieHHe B3pbIBa B mImype, klla, KOTOpble MOXXHO IPHUHSTH
P~E, unu onpesienuTh U3 yrpoIlleHHOH HOpMYJIbL:

P= w lla, ®)



rae Qun U1 E—cooTtBercTBeHHO, Macca BB B mmype u temiora ero B3pbiBa, Kr U KJDK/Kr (Tabnuna);
JV— ob6beM IImypa, 3amoIHEHHOTO 3apsiaoM, M; P— mokasatenb u303HTponmsl BB (s
npoMmbinuieHHbIX BB f~3).

8. OnpenessoT KOJIMYECTBO OCTAIBHBIX IIIMYPOB (BpyOOBBIX, IOJOIIBEHHBIX, OTOOWHBIX H T. 11.),
a TaK)Ke PacCCTOSHHE MEXYy HUIMH U MacCy 3apsIOB IO CYIIECTBYIOIUM METOTUKAM.

IIpoBeneHneM [BYX-IISITM ONBITHBIX B3PHIBOB YTOYHSIOT napamerpel BBP, paccunmranHble 1o
¢dopmynam (1—8) 1 pu HEOOXOAMMOCTH UX KOPPEKTHPYIOT.

Kpurepnem kadecTBa MOBEPXHOCTH CTEHOK T'OPHOM BBIPAOOTKM IPH NPHUMEHEHUH KOHTYPHOTO
B3PBIBAHUS SBISICTCS IOIYCTUMAs €€ IMIePOXOBATOCTh, KOTOPYIO NU3MEPSIOT (DaKTHIECKAM OTHOLICHUEM
Yy CyMMapHO# JUIMHBI OTIIEYATKOB (CIIEJI0B) LITYPOB Ha OBEPXHOCTH BHIPAOOTKU K CyMMapHOM JUIMHE

BCEX KOHTYPHBIX IIMYPOB U (haKTUYECKOW JIMHEHHOW BEIMYMHOM h,fb HEpOBHOCTEW (BBICTYNOB HU

BIIJMH) MEXIy OTIeYaTKaMH IIITypoB, T. €.

LC
¥, = 100%)| )2 % ©)
h? <h_cm, (10)

rie L—cyMMa JOIMH OTNEYAaTKOB IIIypOB HA IOBEPXHOCTH, OIpenesnseMas MapKUIeHIepCKUMHU
W3MEPEHUSAMH, M; L,—UIMHA KOHTYPHBIX IIMYypOB (KpPOME IOAOIIBEHHBIX), M; T—K.H.II. MHITypOB

(n=0,9—0,95); hf’ —IJIMHeWHHasT BeNWYWHA (CpemHssi) HEPOBHOCTEH IMOBEPXHOCTEH, oIpeaenseMas

MapKIIeHIepCKUMU  M3MEpeHusIMH, cM; Y ©u h—— HOpMAaTWUBHbIE 3HA4YCHHS TIOKa3aTelel
IIEPOXOBATOCTH KOHTYPA, OIpeieisieMble B COOTBETCTBUU C T1. 2.6 HacTosmux Hopm.

YceTpaneHue CBepXHOPMATHBHOM 11€POX0BATOCTH KOHTYPA TOHHEJIs

[IpaBwibHOE  NpPUMEHEHHE  TEXHOJOTMM  KOHTYPHOTO  B3PBIBaHHS HPU  COOJIIOAEHHH
TEXHOJIOTUYECKON TUCIUIUIMHBI 00ecreunBaeT TpedyeMoe Ka4eCTBO IIOBEPXHOCTH KOHTYPa TOHHEIS.

HopmariBHble 3HaU€HHS XapaKTEPUCTHK LIEPOXOBATOCTH KOHTYpPa ONPENEISIOT Il KOHKPETHBIX
ycnoBuit  mpoxonku. CoorBeTcTBHE (DAaKTHYECKMX BEJIMYMH XapaKTEPUCTUK LIEPOXOBATOCTH
HOPMaTHBHBIM YCTAaHABJIMBAIOT MAapKIICHIEPCKUMH H3MEPEHHUSMH W B Cllydyae HECOOTBETCTBHS
KOPPEKTUPYIOT pexumbl bBP.

CBepxHOpMATUBHAS IIEPOXOBATOCTh MOBEPXHOCTU BBIPAOOTKM MOXKET MOSBUTHCSA NPHU PE3KOM
NaJIeHHd HMHKEHEPHO-TEOJIOTHUECKUX YCIIOBUH TIPOXOAKH a TaKKe INPU IIPEBBILICHUH YIJIOB
3a0ypHBaHMsI KOHTYPHBIX LIITypPOB.

B nmaHHBIX cuTyanmax TpeOYIOTCS ITOTOJHHUTEIBHBIC 3aTpaThl TPyJa MaTepUalloB M BPEMEHHU Ha
yCTpaHEHHE HEPOBHOCTEH IyTeM 3alOJHEHHs JOKAJIbHBIX BIAJUH YEPHOBBIM CIOEM HAOpBI3rOCTOHA.
[Nocnenyromue (pacueTHble) CIOM HAOPHI3TOETOHA HAHOCAT Ha IIOBEPXHOCTb KOHTypa M Ha CIOH
YepHOBOTI'O HAOPHI3rOETOHA.

XapakTepHCTHKA HEKOTOPLIX BB, npuMeHsieMBbIX Ha 0A3eMHBIX TOPHBIX padoTax

Tun BB, TOCT Tenora B3pHIBa, O6beM razoB B3pbBa, | CKOpOCTH IETOHAIHH,
kJx/kr JI/KT KM/C

I'panynur AC-8 'OCT 5191 847 3,0—3,6
21987—76
AMMOHUT CKanbHBINA No 5400 830 6,0—6,5
1 TOCT 21985—76
Jeronutr M I'OCT 5786 832 4,9—5,3
21986—76
Ammonut 6KB I'OCT 4305 895 3,6—4,8
21984—76
Ammonut ITXKB-20 3404 717 3,5—4,0
I'OCT 21982—76
VYraenut 3-6 TOCT 2680 560 1,9—22
21983—76

Tlpunooicenue 4



Pexomennyemoe

OCHOBHBIE XAPAKTEPUCTHUKHU BSXKYIIUX, IPUMEHAEMBIX /1A
HABPBIBSI'BETOHUPOBAHMUS

Bug nnemenTa

B/IT

MHH

Cpoxku
CXBaTHIBAHUSA,

IIpenen npounoctu Ha cxarue, Mlla, pactBopa

B BO3pacTe

Ha4da-
JI0

OKOHY
AHHC

29

1 cyT

3cyr | 7cyr | 14 cyT|28 cyT

Hanpsiraromuii iemeHT
(HLY)
Bononenponuiiaembrit
PACIIMPSIOLIMICS HEMEHT
[Tyunonano-6e1uToBBIH
pacTBop:
HU3KOATIOMUHATHBIN
BBICOKOATIOMHUHATHBIN
[IynnonaHo-anuToBblii
pacTBop:
HU3KOATIOMUHATHBIN
BBICOKOATIOMHUHATHBIN
Bonounenponunaembrit
0e3ycaoUHbI
Habpsiriement
JHenpoa3epKuHCKOro
3aBOJIa
BricTpOCXBaTHIBAIOIIUIACS
0e3ycanounblii HukHe-
CanauHCKOro 3aBojia
BricTpocxBaThiBatomuiics
“ObicTpsik” KpuBopoxkckoro
3aBoja
BricTpocxBaThIBatOILIUIACS
“OBICTPSIK” Y CTh-
Kamenoropckoro
3aBoja
BricTpocxBaThIBatOILIUIACS
OBICTPOTBEPACIOIIHIA
6ecanut ITomonbCcKOro
3aBojga HHnemenT
I'MMHO3eMUCTBIN [IEMEHT

0,31 4

0,36 5

0,31
0,31

0,31 4
0,31 3
0,31 3

0,4 5

0,4 3

0,4 1,5

0,3 15

0,4 5

6,5

8

(V)]

10

3,5

20

10

2,0

1,5

0,3

14,9

40,8

10,5

4,9

2,7

1,4

30,4

10-15

65,0

27,3

2,4 3,1 9,3

19,0

16,2
22,0

8,4
10,8
25,0

16,5
24,6

25,5
24,2

37,0
38,1
30,0

24,1 50,9

37,0

16,1 | 25,3 45,6

10,4 | 15,7 23,3

31,1 40,2

30-35 50

Tpunoscenue 5

Pexomennyemoe
BUJIbI U XAPAKTEPUCTHUKA JOBABOK
Bun nobasku Komuuecto, % | Bup Bsoxyuiero Ha3nauenune
OT MaccChl
LIEMEHTA,
IUIOTHOCTH P,
r/em’
Ipu nanuuuu azpeccugrvlx cpeo
Na,S04+K,CO0; pu 2 JIro6oii Yckoputenb, HE yMEHBIIAIONTIHA
COOTHOIIEHUH 5:3 HNOPTIAHALIEMEHT |CTOMKOCTH 6eroHa B
(/) arpecCHBHBIX Cpelax
Fe(MO;);+Ca(KOs), 2 To xe [ToBBImaeT NPOYHOCTH CIETLIE-
3—10+3—10 HUS,  yAydllaeT COCTaB W

CTPYKTYpPY KOHTaKTHOTO CIIOS,




JIro60it yckoputensb
CXBaTbIBaHUs

Na2804

K,SO,

CaS0,42H,0
Fez(SO4)3
Ca(NO,),+Ca(NO3),

Jlns 0o6600nen.
NaA102

05C

Kunkoe crexmo (KC)

KC (Na,O-Si0,) + “Ansda”

KC+OxcukapboHOBas
KHCJIOTa

CaCl,+FeCl;

COOTHOIIICHHUE OTIPEEISIeTCS
OIIBITHBIM ITYTEM

CaCL+02C
AICl;

1—4
1—6
2—5
1—5
1—5

2—S5
2—5
p=1,18—1.21
p=1,19—121+
+0,2—0,9
p=1,19—121+
+0,005—0,010
5—9
4—5+2—3
1—5

Cynbato-
CTOMKHH 11/11
M500
IlynnonaHoBbiit
WJIM [IIJTAKOBBIN
/11

JIr060i1 /11

JIro6o0ii /11

IIOBBIIIACT OOJITOBECYHOCTH KOH-
TakTa Jaxe TpU  JCHCTBUH
MHUHEpAIN30BaHHEIX BoA. beron
MOBBIIIIEHHOW  BOJOHENPOHHUIIA-
€MOCTH U KOPPO3HOHHOW CTOM-
KOCTH, OBICTPO CXBATHIBACTCSA H
TBEpIeeT

TloBbIaer CTOMKOCTH O€TOHA
le/I HaJIMYU arpecanme BOJ
o SO4

TloBpIaeT CTOHMKOCTH O€TOHA
IPH HAIWYMHA arpeCCHBHBIX BOJ
Io SO4

IloBbIIaeT cToMKOCTH B arpec-
CHUBHOM cpefie, MOBBIIIAET BOJO-
HEMPOHUIIAEMOCTh W MOPO30-
CTONKOCTB

HbILX 2CDYHMO6 C eodonpummmfw, no eceii nosepxnocmu

[loBBIIITaeT  COMPOTUBISIEMOCTH
pa3MbIBy CBEXHX pPacTBOPOB H
OETOHOB ¥  yYMEHBIIaET UX
BOJIOHETIPOHHUIIAEMOCTb.
VYMeHbIIaeT aare3uro HaOphI3T-
0eTOoHa, HECKOJBKO YBEIMYHBAET
yCanKy, BO3MOXXHO IIOBBIIICHHE
BOJIOTIPOHHAIIAEMOCTH B BO3pacTe
1—6 wmecsmeB B 3—4 pasa u
CHUXCHHME KOHEYHOU IPOYHOCTH
[loBbImIaeT  CONPOTUBISIEMOCTD
pa3MBIBY TP BOAOMPUTOKE IO 2
a/(MuH-M). BO3MOXXHO CHIDKEHHE
KOHEYHOW TPOYHOCTH OeToHa,
YBEIIMYCHUE YCAIKH, TIOBEIIICHIE
BOJIOTIPOHUIIAEMOCTH O€TOHa B
Bo3pacte 1—6 mec. B 3—4 pasza
[loBbImIaeT  CONMPOTUBISEMOCTD
pa3sMBIBY TP BOAOMPUTOKE 0 5
1/(MUH-M). YBEIMYMBAET YCaIKY,
3aMeUIsIeT POCT TIPOYHOCTH (B
OOJBIIOM KOJHMYECTBE CHIDKACT
MPOYHOCTh  HAOpBIBTOETOHA |
CIEIUIEHHE C TIOPOJI0iA)
[loBpImaeT  CONMPOTUBISIEMOCTD
pasmbBy 10 8—10 1/(MuH-M) H
6onee. Bo3MoxHO mpuMeHEHHE
NPy TOHMKEHHOH TemIepaType
TPYHTa ¥ BO3yXa

To xe

[oBbIlIaeT  COMPOTHUBIISEMOCTD
pa3MbIBy MpU BOJOIPHUTOKE [0
8—10 1n/(mur-M) U Ooee.
Bo3MOXHO  NpUMEHEHHE MpH
MOHIDKEHHOU TeMIeparype rpyH-
Ta U BO3IyXa

To xe

[MoBbImaer COIPOTHBIICHHE
pa3mbiBy. Jljis aJMTOBBIX I[EMEH-




HKA-1, HKA-2
(NaA102+K3C03)

1:0,6
NaA102+K2CO3+Nast4

ODC+NaF
NaF

NaCl
CaCl,
K,CO;

Ca(NOs),
Ca(NO;),+Ca(NO»),

2+0,5—1
1—4

2+0,5—1
1—4

’

ER)

Jna mep3nvix epynmos

1—3
2—5
1—10

I/ ¢ ymepeHHO#
3K30TEepMUEH MIPU
C55<55%
C3A<6%

To xe

TOB TIOBBIIIAET OJHOCYTOYHYIO
npoyHocts B 1,5 paza, 28-
CyTOYHas IMPOYHOCTH Takas xKe,
Kak 1 U1 0eToHa 0e3 mo0aBKu

TloBbimiaer COINPOTHUBJICHUE
pa3MBIBY IpU BOAOIPUTOKE 10 3
71/(MUH-M)
TloBbimaer COINPOTHUBJICHUE
pa3MBIBY IpU BOAOIPUTOKE 10 3
71/(MUH-M)
ToxcuueH

He naer cHKeHHS NMPOYHOCTH B
28-cyToyHOM  BO3pacte,  HO
BBI3BIBAET KOPPO3HIO apMaTyphl,
CIOCOOCTBYET WHTEHCHBHOMY
HApaCTaHHI0 MPOYHOCTH  IPH
CXBAaTBIBaHUH 32 CUET BBIIEICHHS
TeIIa IPU €ro pacCTBOPEHUH

D¢ dexTrBHAsT MTPOTHBOMOPO3HAS
noOaBkKa, IMOBBIIIAET BOJO-
HEIIPOHULAEMOCTb, YBEIHMYUBAET
CTOMKOCTb B arpECCUBHOM Cpele,
HE BJIMSET HA MOPO30CTOHKOCTh




Ipunoocenue 6
Oo6s3aTenpHOe

TPEBOBAHMUS K ®U3NKO-MEXAHNYECKNM XAPAKTEPUCTUKAM HABPBI3TBETOHA B 3ABUCHMOCTH OT XAPAKTEPUCTUK 'PYHTOB

Bosmoxsas Tpebyemsbie cpoku
MIPOIOIDKUTEIBHOCTh TpeOyemast mpouHOCTH HaOpHI3rOeTOHa Ha cxxatue, MIla CXBAaTBIBAHUS BSDKYIIETO JUIs
Ne XapakTeprCTHKH I'PYBTOB HaOpPBI3rOeTOHA TEXHOIOTH-
I OOHaXEHUsI TPYHTA TEXHOJOTUYECKON KpeIsi B BO3pacTte o0xenku YECKOH Kpersi, MHUH.
BBIPaOOTKH 6€3
KpeTUICHHS lyg 69 1 cyt 7 cyT 28 cyT 1 cyt 28 cyT
1 | YcroiiunBbie, MOHOIUTHEIE, [IpakTHyecKku MOCTOSTHHO — — — — — 5—10 30 —
KPETIKWE WK O4YeHb KpeIKue, He
OKa3bIBaOLINE TOPHOTO JaBIICHUS
2 |Kpemnkue, c1aboTpentHOBATHIE, Heckonbko MecsieB — — — — — 8—12 30 —
BBIBETPHUBAIOIIIECS, CKIIOHHBIE K
BBIBAJIOOOPA30BAHUIO
3 |Cpenneii kpemnocry, Heckonbko cyTok — 2 10—15 — 30 — 30 Hauano cxBareiBanus—30;
CJ1a00TPELIMHOBATHIC, CKIIOHHBIE KOHeI cXBaThIBaHUI—O00
K BBIBaJIOOOPA30BAHUIO
4 |Cpenneit KpenocTH, Heckonbko yacoB 0,5—1 5—38 10—15 20 30 — 30 Hauyano cxsateiBanus—10;
cJ1a00TPENIMHOBATHIC, KOHeI cxBaTbIBaHUI—30
OKa3bIBafOIINE HEOOIBIIIOE
JIaBJICHNE
5 |CpenHeit kpemnocty, Heckonbko MuHyT 1—2 5—8 15—20 — 30—40 8—10 30 Hauano cxBareiBanus—10;
CHJIBHOTPELIMHOBATHIE, KoHel cxBaTbiBaHUI— 80 ¢
OKa3bIBAOIIIE 3HAUYNTEIEHOE
TOPHOE /IaBJICHHE
6 |Mep3nble ycTOWYUBBIE TPYHTHI Heckonpko Mecsie — — 5—6 — 20—30 — 30 —
7 |Mep3nsle TpyHTHI cpesieit OT HECKOJIBKHX CYTOK 710 — — 6—10 20 30 — 30 —
KpETocTh HECKOJIBKHX MEC.
8 |Bomonpurok 1—3 n/(MuH-M) — 0,7-1 — 10 — 30 — 30 Hauano cxBatsiBaHusI—1;
KOHEI[ CXBaThbIBaHUSI—2
9 |Bomompurok Goiee 3 11/(MHH-M) — 0,7-1 — 10 — 30 — 30 Hauano cxBateiBanus—15 c;
KoHeI cxBaThiBaHHI—40 ¢

I[Ipumeuanue. Cnocob HaHeceHNsT HAOPHI3rOeTOHA M TPEOOBAHUS K BSDKYILIEMY ONPENENIIOTCSA B 3aBUCHMOCTH OT XapakTepa 0OBOJHEHHOW MOBEPXHOCTH 110
pexoMeHyeMoMy npuiioxkeHHo 13. Bua Bsokyiiero BeIOMpaeTcs o peKOMEHIyeMOMY PUIIOKEHUIO 4.




Tpunosxcenue 7
Pexomennyemoe

METO/IMKA MOJBOPA COCTABA CYXOMl CMECH, OIPEJIEJIEHUS PEXKUMA
HAHECEHUSI, PACXOJA MATEPHAJIOB JIJISI IIOJTYYEHMA 1 m* HABPBI3STBETOHA

1. OnpejieneHne XapakTepPUCTUK MaTEPUAIIOB:
[IEMEHTa—AaKTUBHOCTh I[IEMEHTa A; M HOpMalbHas TyCTOTa LEMEHTHOro TecTa (H.I.ILT) (B
coorBercTBuM ¢ 'OCT 310.4—81 u I'OCT 310.3—76);

MMeCKa—IUTOTHOCTD Py; HACBHITHAS IDIOTHOCTD Pyacn ; MOAYNB KpymHOCTH M TOCT 8735—75) n

COACPIKAHUEC TIBLIN, I'TIMHBI U WA,

mEeOHS—IUIOTHOCTD Py,; HACBITHASL TUIOTHOCTD Pyacn; COAEP)KaHWE MBUIM, TJMHBI U WA, T. €.
(paxmmu, npoxomsmeii yepe3 cuto Ne 014; rpaHyIOMeTpHYECKH COCTaB MIeOHS MOIHKEH OTBEYATh
COCTaBy, IpeACTaBICHHOMY B II. 3.13 HacTosmmx Hopm.
MakcuMabHy0 KPYIHOCTh 3aIlOJHUTENS CIIEAYeT Ha3HauaTh B COOTBETCTBUH C TPEOOBAHUEM II.

3.13.

2. OmpezneneHue MPOU3BOJICTBEHHOTO Ko3¢¢uunenta K B 3aBUCHMOCTH OT MPOHU3BOICTBEHHBIX

ycnoBwii (Tabm. 1).

Tabnuna 1
Ne YpoBeHb TPOU3BOACTBA Koadpunmenr [Ipou3BoacTBEHHBII
i Bapuauuu Vy, % ko3 punment K.
1 Bricokuii 12—8 0,96—1
2 Cpennuit 13 0,95
3 Huskuit 17—14 0,90—0,94

3. VTOUHEeHHE HMPOM3BOIUTEIHHOCTH HAOPHIZrGETOM-MAMMHBI [1,6, M’/d; [THHA MaTEPHATLHOIO
HuIanra Ly, M; IMaMeTp 1UIaHra dy, MM.
4. Ompenenenue TpeOOBaHUI K HaOPHI3rOETOHY; Kilacc IO NMPOYHOCTH Ha cxkaThue B, Mapka 1o
MOPO30CTOUKOCTH F, MapKa 0 BOJOHENPOHULIaeMOCTH W.
5. IlpenBapurensHOE OnpeeneHie BOAOLEMEHTHOTO OTHOEHH I0 hopMyJie

rre A—ko3¢hGHULIMEeHT, yYUTHIBAIOIINN Ka4eCcTBO 3arnoyHuTeneit (tTadi. 2);

AM

B/I] = .

R, +05AM,

M
_fs

R, %

M

(@)

3nech Rg”—MaquHaﬁ TpeOyemMasi MPOYHOCTh; K— IMPOn3BOACTBEHHBIN K03(duuueHT (cMm. Tadm. 1);

Ry—pacyeTHas NPOYHOCTH HAOPBI3rOETOHA.

Tabnuna 2
CymmapHoOe comep)kaHue 3HaueHue ko3 duimenra A s 6eToHa Ha
MBI U 1A, % (B
HaBecKe 1eOHs 2 KT, mebHe IpaBUHM FOPHOM I'paBUHU PEYHOM U
necka 2 Kr) MOPCKOM
0 0,64 0,60 0,57
0,75 0,61 0,56 0,54
1,5 0,58 0,53 0,51
2,25 0,55 0,5 0,48
3 0,52 0,47 0,45
Tabnuna 3
Mapka no Mapka o mopo3zocroiikoct | [Ipenensroe makcumansHoe B/1]
BOJIOHEIPOHUIIAEMOCTH
w2 — 0,7
w4 F 100 0,6




we

w8
wi2

F
F
F
F

200
300
400
500

0,55
0,5
0,45
0,4

mr 5 # i L:’J .’3__

Puc. 1. I'paduk pacxoza Bojsl Ha 1 M GeToHHOI cMecH
B 3aBUCHMOCTH OT JKECTKOCTH OETOHHOH CMECH:

AC

IE‘U

I, 11, [Il—omnpeneneHue »eCcTKOCTU COOTBETCTBEHHO
[0 TEXHUYECKOMY BUCKO3HUMETPY; IO YIPOIIEHHOMY CIOCO0Y,
mo I'OCT 10181—76; I—nuns necka; 2—4—is meOHst

cootrBerctBeHHO HK 10, HK15, HK20

6. YTOuHEeHHEe BOJOLEMEHTHOTO OTHOILIEHHUS, UCXOMIsl M3 YCIOBHH CIyXObl OeToHa MapKu MO
MOPO30CTOUKOCTH U BOJJOHEIIPOHHUIIAEMOCTH (Tab. 3).

1
7. OHpCI[eJICHI/IC pacxonga BOJbL Bn6 B 3aBUCUMOCTHU OT KPYIMHOCTH 3aIlIOJTHUTCIIA U KECTKOCTHU

HaOpBI3rOETOHHOM cMecH 110 pHc. 1.

8. YTouneHne pacxona BOJIbI BH6 B 3aBHCHMOCTH OT BHJa MPIMEHIEMBIX MaTeprasioB (Tadm. 4).

B,; = B:lﬁ +AB,; €)
Tabunna 4
H3menenne pacxoia BOJbI
Marepuan ABH 5o /M JononHuTtenbHble yKa3aHUs
YBEIMYCHHE | YMEHbBLICHHE
[[le6err w3 MeTamMoppHUUECKIX 4—13 — 4 n/M° mpu mpoUHOCTH KaMmHs 80
OCaJIOYHBIX ITOPOJT MIla, 13 n/M’— npH HPOYHOCTH
40 MIla (auns Hy>KHOI TPOYHOCTH
MONIPAaBKH  OMNPENENSIoTCS MO
HWHTEPIIOIISIIAN)
I'paBwuii:
TOPHBIH — 5—10 MeHbuMe 3HauYe€HUA — IIPU
MOPCKOM U peqHOi — 9—15 CpeqHEeH OKaTaHHOCTU  3€peH,
Oonpmme — [pPH  XOPOIIO
CKaTaHHOH MOBEPXHOCTHU 3€PEH
[lle6eHp w3 TmOpPOX KaMHsS C — 3 —
TJIQIKOM TTOBEPXHOCTBIO H3JI0OMa
(nnaba3, OazanpT, KBAapIUTOBBIN
MEeCYaHMK | Jp.)
[TpombIThIH 11€0EHD — 6 —
[Ie6ennb pu YBEIMYEHUU 1—2 — 1 n—mpu coaepXKaHUU YACTHUIL

collepKaHus B IICOHE WA, THUIA
(cBepx 1%) m wacTui MeHbIIE 5
MM (cBepx 5%) Ha KaxIbIi
MIPOLIEHT CBEPX HOPMBI

MeHBIIE 5 MM; 2 J—IIpH
COZIePKaHUH TOJIBKO MJIa ¥ IBUIH




ITecok ¢ rmagkoil, XOpPOIIO — 4 —
CKaTaHHOM NOBEPXHOCTBHIO THIIA
Bonsckoro
Ilecok ¢ MonyieM KpyIHOCTH, M3menenuss  pacxoma  BOABI,
OTJIMYHBIM OT 3: paBupie 3, 4 wu 5 JI/M3,
B MEHBIIYIO CTOPOHY 3;4;5 — COOTBETCTBYIOT COJIEPIKAHUIO
B OOJBIIYIO CTOPOHY — 3;4;5 TIBLTH, WIa ¥ DA 1, 3 1 5%
[TpoMBITHIi MECOK mpu 2 — —
YBCJIMYCHUU COACPIKAHUSA B IIECKE
wia, nbuM (HO HE TJIMHBI) Ha
KaXXIBIi TPOIEHT cBepX 3%
IleMeHT ¢ HOpMaJIBbHON T'yCTOTOM
LIEMEHTHOT' O TecTa HI'IT,
OTIN4YHOMU 0T 28%:
B OOJIBIIYIO CTOPOHY 4 — —
B MEHBIITYIO CTOPOHY — 4 —
beronnas CMECh npu
temnepartype, "C:
5 — 5 —
10 — 4 —
15 — 2 —
20 — — DrtanoH
25 3 — —
30 7 — —
35 11 — —
9. Ompe/ereHne pacxo/aa eMeHTa Ha 1 M° HaGPBI3rGeTOHA:
HH6:BH6:B/H' (4)
10. Onpenenenue pacxoaa neMenTa Ha 1 M° cyxoii cMecH 1o hopmyie:
UL’M = lluﬁ :Kym 4 (5)

rae Kyn,= 1,2— ko3 puuuenT ynioTHeHNs MPH HaOPbI3rOETOHHPOBAHKHL.

11. OnpeneneHre COOTHOLICHHS MEXAY ITECKOM U LIeOHEM (oIS IIecKa B CMECH 3aIloJHUTENeH )
B 3aBHCHMOCTH OT MapKH LEMEHTa, MOIYJIS KpPYINHOCTH Iecka M, M HeoOXOAMMOW IPOYHOCTH
HaOperoeToHa (¢ yaeToM ko3 duimenta mpon3BoAcTBeHHBIX yenoswii K) mo puc. 2.

Heg

g3 Qs Q5 Q61

Puc. 2. 3aBucumocTH nipeiesia MpOYHOCTH HAaOPBI3rOeTOHa Ha C)KaTHe
R ¥ ONN TIECKa B 3aIIOJIHUTENAX YJIOKEHHOTO HAOphI3rOeToHa
OT JIOJI TIECKA B 3AMOJIHUTEINISAX UCXOJHON CMECH:

1 — r,5 6€3 XUMHUYECKUX T00ABOK; 2 — 7,5 C XAMHUYCCKHUMH YCKOPHUTEIISIMUA CXBATBIBAHUS; 3 — Ry IS
M, 300 u M, =3; 4 — R, st M 400 u M, =3; 5 — R, u1st M, 500 1 M =3; 6 — R nnst M 400 u
M=2; 7 — Ry a1 M, 400 1 M =3,4. M,— MOZyib KPYITHOCTH ITeCKa

12. Onpegenenue pacxoa necka a 1 m° cyxoit cmecu o hopmyie




HCM = (pcm_ HCM)r CM, (6)

T/Ie Py — HACHITHAS IJIOTHOCTH cMecH, paBHast 1440—1520 KI/M> (1 cMecH Ha rpaHUTHOM IeOHE U
KBaplIeBOM TECKe) B 3aBUCHUMOCTH OT 7y, (1440 Kr/M® st rew = 0,7; 1520 Kkr/M® — st rew = 0,3;
OCTaJIbHBIC 3HAYCHUS OMPECIIIOTCS HHTEPITOISINCH).

13. Onpenenenne pacxona mebHs B 1 M’ cyxoii cMecH HO hopMmyie:

II—ICM = Pen— HCM - Hcma (7)

14. OmpeneneHne ONTHMAJIBHOTO peXHMa HaHeceHMs HaOpbI3rOeToOHa (JaBieHHE B
HaOpBI3rOCTOH-MAIINHE U PACCTOSHUE OT COTLIA 10 OETOHMPYEMOI MOBEPXHOCTH) 110 1I. 3.55.

Pacxon BO3gyxa I pasHBIX THUIIOB HAaOpBI3TOETOH-MAIIMH IHpPU BIaXHOCTH cMecH a0 10%
OIIPEIEIISIIOT 10 pyc. 3 u Tabu. 5.
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Puc. 3. I'paduk 3aBHCHMOCTH pacxo/ia BO3IyXa OT JUTHHBI
U JUaMeTpa LIJTaHrOB HaOphI3rOeTOH-MaIlHbI
(cm. Tabum. 5 mpunoxenus 7)

15. Ha3snaueHue pacxoja MOIBI TPH IOJAYe HACOCOM B 3aBUCHUMOCTH OT BOJOLIEMCHTHOTO
otrnomeHus B/I1, pacxoma nemenra 1l , MpON3BOANTENTFHOCTH HAOPHI3TOCTOH-MAIIINHBL.

Onpeienenue NPOM3BOANTENLHOCTH HAOPBISTOETOR-MauMHbI 110 nementy /1%, kr/mun:

HO 60 oM
Pacxon Bogw! By, JI/MuH,
B
Bc,u = Hgﬁ T (9)
J7¢

Tabnuna 5



[IpousBoaurtenbHO JuameTtp [InoTHOCTSB. Howmep kpuBoii Ha JlBurarenp
CTh, M4 MarepualibHOTO Kr/am’ puc. 3
[UIAHTa, MM
2 32 0,6 1 €]
2 32 1,6 2 C)
2 38 1,6 3 C)
4 50 1,6 4 C)
5 38 1,6 5 €]
8 38 0,6 6 II
4 50 1,6 7 I
8 50 1,6 8 II
5 50 1,6 9 IT
8 90 1,6 10 6]
8 90 1,6 11 I
12 110 1,6 12 €)

D—oaneKTpoaBurarens; [[—mHeBMoABUraTENb.
16. OmpejeneHue KONMYECTBA MATEPHANOB JUis MOTydeHHs | M’ HaGpeI3réeroHa mo
KO3 QHUIHEHTY BBIXOAA IS OLIEHOYHOTO pacdeTa CTOMMOCTH HaOphI3rOeToHa:
KBle = Kynﬂ + Ko» (10)

rae Ky,=1.2; K,— xoaddunnent orckoka matepuana (Tadm. 6).

Tabnuna 6
Marepuan K, npu ntosnie mecka r B 3a0JTHATEIIE
0,3 0,5 0,7
IlemenT 0,04 0,07 0,08
Tlecox 0,2 0,4 0,5
[Ilebenn 0,8 0,5 0,4

KonuuecTtBo MaTepuasaoB B KWiiorpammax Juist moiaydeHus 1 M HAOPBI3r-0€TOHA PaBHO:

ll = llc,wK:blx (11)
m=1II_K’ (12)

lu = lllc,w[{:;x (13)

17. CocTaB HaHECEHHOTO HAOPHI3TOETOHA OTIIMYAETCS OT COCTaBa MCXOJHOW CMECH, TaK KaK CMECh
B TIpOIecce HAOPbhI3ra YIUIOTHSIETCS M YACTUYHO TEPSIETCS U3 338 OTCKOKA MaTepHaa.

Jlnst ompesiesieHrsi OPUEHTHPOBOYHOTO COCTaBa HaOPBI3rOETOHA MO PHUC. 2 HAXOIAT  7ys—IOJI0
MeCKa B 3aIOJHUTEIIAX HAOPhI3roeToHa. [1Jis 3TOro OT 3aJaHHOTO 3HAYCHHUS 7y IPOBOIAT IPSIMYIO JI0 7
U OT TOYKH [IEPECeUCHUs OMYCKAIOT MEPICHIUKYJIISP HA OPIUHATY Fyg.

3HavYeHHe TOYKU Ha OCHU Fyg COOTBETCTBYET 3HAYCHHIO JIOJH MECKA B 3AIOJIHUTENSAX B YI0KEHHOM

HaOpBI3rOeToHe.
C yd4eroM MOJYYCHHOTO 3HAYCHHUS Iy ONPEICIAIOT KOJIMYECTBO COCTABJISIOIINX, kr/M>, B
HaOpbI3roeToHe:
HEMEHTA . . o v e een =Ly - 1,7; (14)
B
BOIBL . o v oo e e By =1 (——0,01); (15)
yig
IMeCKa . . . ... ... HH6 = (pu6 — HH6 — BH6)rH6; (1 6)
H166H$I .............. U—[nﬁ = Pus — L[nﬁ_ Bnﬁ_ HUG- (17)

Pus ONPENEIAIOT ONBITHBIM IIyTEM: [JENAlOT BBUIOMKY KyCKa U3  CBEKEYJIOKEHHOIO
HAOPBI3rOETOHA, KyCOK YKJIABIBAIOT B MOJUITHUIICHOBBIN MAKeT, KOTOPBIN 3aBS3bIBAIOT M B3BEIIMBAIOT,
onpenesitor (Jys. 3aTeM OIMYyCKAT B COCY, JIO BepXa HAMOJHCHHBIA BOJOW, W OMPEICIAIOT 00beM

QH6
V. .

Hi

BBITECHEHHOHU BoJbI Vys. Torma O, =



18. OmnpeneneHre CPOKOB CXBAaThIBaHHs IIEMEHTHOTO PacTBOpa C JO00ABKOW Ul HaXOXKIAECHUs
ONITHMAJIEHOTO KOJIMYECTBa JOOABKH BHINOJHSIOT Ha pudope Buka.

HaBecka unementa npunumaercs paBHod 100 r. LleMeHT TIIATENBHO NEPEMELIMBAETCS C
MOPOIIKOOOpa3HON T00aBKOM, KOTMYECTBO KOTOPOH NMPUHUMAETCS B Hadaje ONbITa MUHUMAaIbHBIM. B
pacTBOp 3aJMBAETCS BOJA B KOJIMYECTBE, COOTBETCTBYIOLIEM HOPMAJIBHON I'yCTOTE JAHHOTO LIEMEHTA.

IIpumeuanus: 1. HopmanbHas rycrora LEMEHTHOIO TeCTa OINpeeNseTcss MO CTaHAapTHOM
METOJIUKE.
2. XKunkas nobaBKa — yCKOPUTENS CXBAaTHIBAHHUS — BBOAUTCS B CMECh BMECTE C BOJOM.

MuHUMaIbHOE KOJIMYECTBO J00aBKM B Hayaje OIbITA NPUHUMAeTCs paBHbIM 2%-ii Macchl
nemeHra. Ilocie 3aTBOpeHUs CMeCh OBICTPO TEPEMENIMBACTCS W YKIAABIBACTCS B KOJbIA mpuOOpa
Buxa.

Wrna noBogwrtcs A0 CONPHUKOCHOBEHHS C IMOBEPXHOCTHIO TECTa, IOCIE HYEro CTEP)KEHb HIJIBI
maccoil 100 T ocBoOOKAaETCS U MIJIa CBOOOIHO MOTPYy’KaeTcsl. 3a Ha4aJlo CXBAThIBAHUS IIPHHUMACTCS
BpeMsl OT Hayajia 3aTBOPEHUS JIO TOTO MOMCHTA, KOT/Ia UTJia He JOXOAWT 10 JAHAa Ha 1 MM. 3a KOHeI[
CXBAaTHIBAHUS TPUHUMACTCS BpEeMs, MpOIIEAIIee OT Hadaja 3aTBOPEHHS IO MOMEHTa, KOTJa WrJa
MIPOHHKAET B pacTBOp HE Oomee 1 MM.

OHTI/IMaﬂbHOC KOJIMYECTBO [[OGaBKI/I JOJIKHO COOTBETCTBOBATH BPEMECHN OKOHYAHHNA CXBaTbIBaAHUA
He Oonee 3 MUH.

[Tocne ompeneneHus ONMTUMAIBHOTO KOJMYECTBA JOOABKH MPOU3BOAUTCS IMPOBEPKA IIPOYHOCTH
[IEMEHTHO-TIECYaHOTO pacTBopa. I[IpoyHOCTH ompenensercs Ha obpa3max-KyOumkax pasmepamu 3x3x3
CM, MPHUTOTOBJICHHBIX U3 IIEMEHTHO-IIECYAHOT0 pacTBopa cocTaBa 1 : 3 (I[EMEHT: MECOK MO Macce).
BBuy TOro 4TO IEMEHTHO-IIECUAHBIA PACTBOP C JI00AaBKOH OBICTPO CXBATHIBACTCS, OOPA3Ibl JOIKHBI
MIPUTOTOBIATHCS U3 HeOompmmx mopuuii cMecu. Haseckm (memenrta 50 1, mecok 160 1) m qobaBka
MepeMelInBalOTCs B METaJUIMUecKod wiu ¢appopoBoil vamre. 3ateM B CMeCh BBOJIUTCS BOJA B
xonmuectse 20—25 cM® uto COOTBETCTBYET BOJIOIIEMEHTHOMY oTHoeHuto 0,4—0,5.

[Mocne mepememuBanus pacTBOpP OBICTPO (IO Hayalla CXBATHIBAHUS) YKJIAIbIBaeTCSI B (POPMBI Ha
OJIIMH Yac, Tocje 4ero 00pasIipl paciaiyOInBaloTCs.

KomudectBo 00pa3iioB Ha3HAYaeTCs U3 pacueTa Ha TMPOBEJACHNUE 5 CepHid NCTIBITAaHWIA B BO3pacTe 3
9, 1, 3, 7 u 28 cyrok. OMHOBPEMEHHO M3IOTABJIUBAIOTCS U MCIBITHIBAIOTCS KOHTPOJIbHBIC 00pa3iibl 13
[EMEHTHO-TICCYAaHOTO PACTBOPA aHAIOTUYHOTO cocTaBa 0e3 J00aBKH.

[Ipourocts 00pa3moB ¢ nobaBkoit B Bo3pacte 1, 3, 7 m 28 CyToKk He MOIDKHA OBITh HIKE
MIPOYHOCTH KOHTPOJIBHBIX 00pa3IlOB TOTO e COCTaBa

IIpumep. Pacuer cocraBa cyxol cMecH, OIPELEICHUE peXUMa HAHECEHUS] 1 OPUEHTUPOBOYHOIO
cocTaBa HaOpHI3rOCTOHA

Ucxonusie nmanHble. 1. XapaKTepUCTHKH MaTEPHANIOB: IIEMEHTa—IIOPTIAHAIIEMEHT MapKH

400, III'UT = 28%; necka kBapueBoro — Y,= 2,65; Yyacn = 1,56; M:p = 3,27; conepxxanue npun 3%,

TIIMHBL ¥ Wia 2%; cofep)kaHie OpraHMYeCcKUX IpUMeceid — B MpeaesiaX HOPMBL, MEeOHS Yy =2,06 Yiac
= 1,38; HKI = 15 mM. ['panynomeTprueckue cocTaBbl Iiecka H 1eOHs npecTaBiieHbl B Tab. 7 u 8.

Tabnuma 7

HaumenoBanue ocTaTkoB Ha FpaHyJ’IOMeTpI/ILIeCKHﬁ COCTAaB II€CKa, MM, ISl CUT pa3MepaMu, MM

cHuTax, % OT MacChl 2,5 1,25 0,63 0,315 0,14 Ilognon
YacrtHble 25 26 19 16 9 5
[Tonuble 25 51 70 86 95 100
Tabonuma 8
HaumenoBanue octaTkoB Ha | ['paHynoMeTpHUYeCcKHil cOCTaB MIEOHS, MM JUISI CHT pa3MepaMi, MM
cuTax, % OT Macchl 15 10 5 IMommon
YacTHble 5 57 37 1
[TomHBIE 5 62 99 100
2. Ilpou3BoiaCTBEHHbIE YCJOBHS: JO3UPOBKA MaTepuUaioB — [0 Macce; oOmias KyjibTypa
NPOMU3BOJCTBA — HU3Kas; koddduuuent Bapuanuu V,=16%; npon3BoaCTBEHHBIH KodddunueHt
K=0,91.

3. Ilpumensiemoe obopynoBanue: HaOpbI3roeToH-MammHa Ch-67 Mpon3BOANTENFHOCTRIO 4 M?/4;
JUIMHA MaTepuanbHoro nutanra 40 M; nuamerp nuiadnra 50 MM; kaMepa CMELIeHUs. OTHECEHa OT COIuIa
Ha 4 M; BOZIa IOAeTCsl BOJSIHBIM HACOCOM.



3amganue. [logoOpaTh cOCTaB HAOPHI3TOETOHA CO CICAYIONUMHE CBOMcTBaMu: B 22,5 (cpennss
npouHocTs npn Koddduimente Bapuauun V,=13,5%, R.=30,4 MIla); F 300; W6 (ans BroputHoit
00J1eTTKH), pacyeTHas TONIIMHA &= 15 cM.

Pemenwne. 1. OmnpenenseM BomomeMeHTHOE OTHOIIEHHE 10 dopmyre (9), a 3HadeHHE A — TIO
Tabm. 2.

0,52 -400
B/l ==g; = 0475

——+4+0,5-0,52-400
091 7 7

2. YTOo4HsIEM BOJIOIIEMEHTHOE OTHOIIIEHHE.

W3 ycnoswmii ciryx0b1 6eToHa 1Mo BogoHenporuaemoctu B/I] < 0,55. B 3aBucHMOCTH OT MapKH
6erona mo mopo3ocrorikoctu s F 300 B/I < 0,5. [Ipunsaro Haumenslee 3auenue B/1] = 0,475.

3. OmpenensieM pacxox BOJBI B 3aBHCUMOCTH OT KPYIHOCTH 3allOJHUTENST U HKECTKOCTH
HaOpBI3rOETOHHOM cMecH 1o puc. 1.

Hcxonst u3 TOro, 4TO ONTHMAJIbHAS JKECTKOCTh HaOPBI3TOSETOHHOM cMecH paBHA 20 ¢, KPyIHOCTb
mebHs 5 — 15 MM, pacxo BosI paBeH 175 /.

YTOuHsIeM pacxo/l BOABI B 3aBUCHMOCTH OT BHJa IPUMEHAEMbIX MaTepHaJIoB 110 Tab. 4.

AB =3 n.

[puusT pacxon noast B = 178 n/m’.
4. OnpepenseM pacxoa LieMeHTa Ha 1 M’ HaOpBI3rOETOHA.

B
I = B:E =178:0,0475 = 375 xr/v’.

Torza kommdecTBo Ha 1 M° cyxoii cMecn onpezensieM o hpopmyie (5).
I, =37512=313.

5. OnpeznensieM COOTHOIICHNE MEXKAY IIECKOM H IIeOHEM (OO IMeCKa B CMECH 3aIOJTHUTEICH 7¢y)
B 3aBHCHMOCTH OT MapK{ LIEMEHTa, MOJYJsS KpPYIMHOCTH rmecka My U HEoOXOAMMOW IPOYHOCTH
HAOPBI3rOETOHA, a TAKXKE C YIETOM KO (PHIIMEHTA IPOU3BOICTBEHHBIX ycinoBuil K mo puc. 2.

L 304
Amt s =91

= 334 MIla, M, = 400, M, = 3,27 = 0,7.

6. Pacxon niecka onpenensieM U3 yCIoBHs
ey = (You— Lew)ren = (1440—313) - 0,7=789 kr/m’
7. KommaecTBo meOHS B cMecH OyieT

LHCM :yCM_LICM_HCM =338 Kl"/M3

Wcxonnerii coctaB Ha 1 M cyxoil cMmecH, Kr/M:
I, = 313; I, = 789; 1., = 338.

8. BbpIOOp ONTHUMANBLHOTO peXHMa HaHEeCEHUS HAOPBI3rOeTOHA: I MaTepuaIbHOTO IUIaHTa
qiHoi 40 M U muamerpoM 50 MM JaBieHHE B HAaOPBI3rOCTOH-MAIIMHE ONPEACSCTCS COMIACHO II.
3.55:

Py =0,1+0,0022 - 40 + 0,007 - 2 + 0,04 - 2 = 0,28 MI]a.
PaccTosinue oT cormia 10 HaOpPBHI3TUBACMO# MOBEPXHOCTH ONPEENIICTCS B COOTBETCTBUU C 1. 3.56:
(IT+11) : U= (313 + 789) : 338 = 3,26.

OntuManbHOE paccTrossHre HaHeceHus 0,7 M.

9. Pacxozn BOoABI MpH OAA4Ye HACOCOM IIPH HAOPBI3rOETOHNPOBAHUH HA3HAYAETCSl B 3aBUCHMOCTH
OT BOJIOLIEMEHTHOTO OTHOILEHHUS, PacXo/ia IIeMEeHTa ¥ IIPOU3BOIU-TEILHOCTH HAaOPbI3rOeTOH-MaIIuHBI.
[py POM3BOIUTENBHOCTH HAOPBI3rGeToH-MamuHe! [1 = 4 M° cMecn/a umm 0,067 M’/MUH Tpu pacxofie
nemenrta L., = 313 Kr/M’ IPOM3BOIUTENHHOCTH MO IIEMEHTY PaBHA



Hzﬁ= 0,067 - 313 = 21 kr/mMuH.

Heo0xoaumelii pacxo/1 BobI OyaeT
y B
B =11, E =21-0,475= 10 a/muH.

10. OnpenensieM pacxo MaTepHaJIOB U MTOTy4YeHHs Ha 1 M HABPHIr-GETONA B KIIOTPAMMAX:
a=1,K,,=313-128=401
I=1I_K, =789 17=134l;
= H[c,ngb,x: 338 - 1,4 =473.

11. OnpeneneHrie OpUEHTUPOBOYHOTO COCTaBa HAOPHI3rOETOHA!

0 puc. 2 ompeiesieM U3MEHEHHE COCTaBa B MPOIEcce HAOPBIATOCTOHUPOBAHHUS: Fyex = 0,7; 7ys =
0,81.
B HaGpreI3roeTone:

HEMEHTA . . . o oo e en . I =401 - 1,7=532 Kr/M3;

703105 S Bus =532 (0,475 —0,01) = 247 /M

TECKA . . oo e eiiee e e e Il,s= (2272 — 532 — 247) - 0,81 = 1209;
MEOHS . . .. ..ot s =2272 — 532 — 247 — 1209 = 284 KM

IHpunooicenue 8
Pexomennyemoe

METOJUKA MPUT'OTOBJIEHUSA U UCTIBITAHUA OBPA3IOB U3 HABPBIBI'BETOHA

HaOpb3roeronnsle  00pasibl MOJNYy4YarOT M3 CHEUUAIbHO IPUTOTOBJICHHBIX IUIUT OOJIBIIOTO
pasmepa.

IInuThl U3rOTOBISAIOT B AEPEBAHHBIX siuKax pazMepamu 50 x 50 x 12 cm. Kpalinue yactu miauThl
C HapyIIEHHON CTPYKTYpOH CIMIMBAIOT, a U3 CPeAHEH BRIMMINBAIOT 9 KyOukoB pasmepamu 10 x 10 x
10 cM, HCTONB3yeMbIX [UIsl WCIBITAHUS Ha CXKAaTHE, OCEBOE PACTSKEHHE U MOPO30CTOMKOCTb.
Ucneitanua nposogsatcst B coorBerctBuu ¢ 'OCT 101080—78, 'OCT 18105—86. Jlomyckaercs
moJrydeHre o0pas3IoB u3 HaOPHI3rOeTOHA B BUAE KEPHOB AHMaMeTpoM 75 — 135 MM, BEIOypHUBaeMBIX C
MOMOMIBIO CTaHKA BPAILIATEIILHOTO OYPEHHS C KONBLEBOH KOPOHKOH.

BrinmunuBanne u BeIOypuBaHue 00pa3lOB MPOU3BOJAT IIOCIE TOTO, Kak HaOpBI3rOETOH Habeper
JIOCTATOYHYIO IIPOYHOCTH (7 CyTOK U Ooee).

Jns DOCTWXKEHHS COMOCTaBHMOCTH Pe3yJbTAaTOB WCIBITAaHWH OOpa3IoB, pasMephl HIH (OPMBI
KOTOPBIX HECTAaHJApTHBI, CO CTaHJAPTHBIMH O0pa3laMd HEOOXOIMMO BBOJHUTH MOMPABOYHBIC
K03((ULMEHTHI, TPUBEJICHHBIE B TAOJIUIIE.

Bua o6pasios Pa3mep rpaHu wim guamerp, cM [Tepexoublii K03 dULKEHT
KyOuku 7 0,75
10 0,85
15 0,90
20 1,00
30 1,10
Humusaap (kepH) h=d 1,25
To xe h=2d 1,80

Hus ucnpitanus Ha BomoHempoHHmaeMocts mo ['OCT 12730,5—84 mpuMeHSIOT KepHBI W3
HaOpBI3roeToHa TMaMeTPOM U JITMHOHN 15 cm.

Bo3M0XHO mpoBeieHHEe HCIBITAaHUN MO YIPOIIEHHOH METOJHMKE C M3rOTOBJIEHHEM 00pasloB W3
HaOpb3roerona B Buae It pazmepamu 70 x 40 x 18 cM ¢ TpeMs HMIMHAPUYECKUMH ITOJIOCTSIMU
nmuamerpoM 36 MM. OOpaser U3rOTOBISIOT B IEPEBIHHON (opMe, K THHUITY KOTOPOI MPUKPEIUICHBI TPH
METAIMYECKUX BKIaAblIIa, 00pa3yromue nojaocTu. [Ipy nenbITaHuAX B MOJOCTH MOJAETCS BOJA Yepe3
crienManbHble MTynepsl. Pexxum ncneitanuii ycranasnusatoT B cootBeTcTBuM ¢ 'OCT 12730,5—84.



[Ipy BO3BeAEHMHM TOHHENBHBIX OO0AENOK M3 HAOPHI3rOETOHA JUIsi ONpEAETICHHUs] KadecTBa
MaTepHaia B Ipoliecce IPOU3BOACTBA PabOT PEKOMEH IyeTCs OIIPEAEsITh CLEINIeHne HaOphI3rOeToHa C
TTOPOJION ITyTeM OTpPBIBa 00PAa3IOB MPH IIOMOIIH CeTYaToi paMku (puc. 1) uinm mpudopa KOHCTPYKITHH
JIMNXKTa (puc. 2), a B cnabbix nopopax—upudopa koucrpykuua HUMCIIa 'occtposs YCCP (puc. 3).

[Ipy ucnpITaHUAX C TOMOUIBIO CETYATOH paMKH (cM. puc. 1) 00pasibl H3rOTOBISIOT CIEAYIOIIUM
obpazom. Ila BeIOpaHHBI OTHOCHTENILHO POBHBIH YYacTOK ITOBEPXHOCTH BHIPAOOTKM HAHOCST CIIOH
HaOpBI3rOeTOHa TONIIUHON 2 — 3 cM. B 3TOT cioil BTammmBaioT ceTdaTyro paMKy. 3aTeM HaHOCST
cioii HaOpw3roeToHa TonumHon 8 — 10 cm. Yepes 1 — 1,5 u mocne 3toro ob6paser] OKOHTYPUBAIOT
py4HBIM 3yOumiioM. IIpUMEHSTH Uit ATOH LieJId MEXaHU3UPOBAaHHBIM MHCTPYMEHT HE PEKOMEHIYeTCsl,
TaK Kak MOYKHO ITOBPEIUTH 00pasell.

OtpeiBast 00pa3Ibl JOMKPATOM C HCIOJNB30BAaHHEM OMOPHOTO MPHUCIOCOOICHUS, OINPEISNISIOT
BEJIMYMHY CHEIJIEHUSIT C y4eTOM OCOOCHHOCTEH JIaHHOW IIOBEPXHOCTH  (IIEPOXOBATOCTH,
MHUKpPOTPEUIMHOBATOCTH M T. 1.). [l Oosiee pa3sHOCTOpOHHEW OLIEHKH BEJIMYHMHBI CIETUICHHS
MPOM3BOJIST CEPUI0 KOHTPOJBHBIX MOKPHITHIH HaOPHI3rOETOHOM HE Ha NOBEPXHOCTH BBIpaOOTKH, a Ha
CHELATIBHO MOJOOPaHHBIX MOHOJIHUTHBIX OJI0OKaX MOPOJIBI.

OmnmcanHasi METOAMKA ITO3BOJISIET OIPECNIUTh CIEIUICHHE B JIOOOM BO3pacTe HAaOPHI3rOeTOHa,
HauyMHas C HECKOJIbKMX YacOB I1OCJIe HAHECEHUSL.

Puc. 1. Ilpucniocobnenne st onpeneneHus ClerieHns HabppI3roeToHa:
a— OTIOpHOE TIPHUCTIOCOOICHHE; H— paMKa

YMEHBIIUTh TPYAOEMKOCTh MCIBITAHUN Ha CUEIJICHUE B HATYPHBIX YCIIOBUSX IIOMOraeT npuoop,
pa3paboTaHHbIi B JICHMHIPaICKOM MHCTHTYTE WH)KCHEPOB KEJIE3HOAOPOKHOTO TpaHcmopTa. [1pubdop
COCTOMT W3 IBYX KOJIEII— Hapy>XHOTO M BHYTpEHHero (cM puc. 2). BcraBieHHble omHO B Ipyroe
KOJIbIIa IOCTENICHHO BABIMBAIOT BPAILICHUEM U CJIOH CBEXKEYJIOKEHHOTO HAOPBI3TOETOHA U OCTABIISIOT
B HEM /0 IOJHOTO CXBaThlBaHUS  Marepuana. Jluamerp BHyTpeHHero koibia 100 —I150 mm,
CLEMJICHUE ONPEAENSIOT IMyTeM OTPhIBA BHYTPEHHErO KOJibLa THIPOAOMKPATOM, OMUPAOLIMMCS Ha
BHEIITHEE KOJIBIIO.

Benencteue Gonbmioro coeruieHust HaOpBI3rOSTOHAa € BHYTPEHHHM  KOJIBIIOM, HMEIOLINM
CIHUPAJIBHYIO Hape3Ky, OTPHIB IPOUCXOAUT HO KOHTAKTY C IIOPOAOH.



Puc. 2. [1pubop a1 onpeneneHus cLemIeHus HaOpbI3rOeToHa ¢ IPYHTOBOM OBEPXHOCTHIO:
/—ONOpHBIN CTONMK: 2—3axBaT; 3—BHYTPEHHEE KOJIbLIO; 4—IMITU(T; S—YIUIOTHSIOIAs ai0a;

6— (uKcupyroIIee KOIbIl0; /—Hapy>KHOE KOJIBIIO

Puc. 3. IIpubop [uist onpeseneHus cuenieHns: HabpbpI3roeToHa co caaboi mopooit:
[—nuHamomeTp; 2— Tsiru; 3—Ha0psI3roeToH; 4— nopoja; S—(UKCUPYIOIINe BUHTEI

IIpn wucnons3oBannu npudbopa HWUCIIa T'occtpos YCCP (cM. puc. 3) i onpeneneHus
creruieHuss HaOpbI3roeroHa co ciaabbIMH MMOPOJAMHU HPOU3BOIAT OTOOpP OOpa3lOB MOPOABI IPH
NOMOIIM  KOMIIPECCHOHHBIX ~ KOJIE[ JJs HCOBITAHWS TPYHTOB, BJIABIMBAEMBIX B TOPOY.
KoMmnpeccroHHbIe KOJIbLA ¢ OTOOpPAaHHBIME 00pa3LaMHu MOPO/IbI 3aKPHIBAIOT KPBIIIKAMHU U IIOMEIIAIOT B
CHEHATBHBIA TPHOOP TaK, YTOOBI OHU OTKPHITOM JTUIIEBOH CTOPOHON OBUIM MPIKATHI IO KOHTYPY K
OTBEpCTHSM B MaHedd npubopa. 3aTeM Ha HaHenb ¢ o0pa3liaMHM HAHOCST HAOPBI3rOETOH M IOCHe
CXBATBIBAHUSI JIMHAMOMETPOM OMPEICISIFOT YCHIIME OTpPhIBA MOPOABI OT Habpe3roeroHa. Bo Bcex
CIydasX CIENyeT HCIBITHIBATE HE MeEHee TpeX OO0pasloB-OJIM3HEIIOB OMHOTO BO3pAacTa, a CaMH
WCIIBITAHUS TIPOBOANTH HEMOCPEICTBEHHO HA MECTE IIPOU3BOICTBA paboT.

Tpunooicenue 9
Oo6s3areapHOe



XAPAKTEPUCTUKHU BETOHA
(u3Bneuenune n3 CHull 2.03.01—84)

Ta6nuna 1
PacueTHoe conpoTuBJIeHUE 0eTOHA /1JIs1 peeIbHbIX
€OCTOSIHUS NepBoii rpynnsl Ry, u Ry, MlIla,
npu KJjacce 6eTOHA MO MPOYHOCTH HA CKaTHe
Bun conpotuiieHus Beron B25 B30 B35 B40 B45
C:xatne oceBoe Tsoxensiit u 14,5 17,0 19,5 22,0 25,0
(npu3zMeHHAs MEJTKO3ePHHUCTHIN
MIPOYHOCTE) R,
Jlerkuii 14,5 17,0 19,5 22,0 —
Pactsxenue oceBoe Ry, Tsoxensiid 1,05 1,20 1,30 1,40 1,45
Menko3epHUCTHIH
TPYIIIL:
A (M >2) 1,05 1,20 1,30 1,40 —
b (M, <2) 0,90 1,00 — — —
Jlerkuit npu
MEJIKOM
3aII0JIHUTEIIE:
IUIOTHOM 1,05 1,20 1,30 1,40 —
TTOPUCTOM 0,90 1,00 1,10 1,20 —
Tabnuma 2
PacyeTHble COMPOTHBIEHUS 0€TOHA JISl MPeleTbHbIX COCTOSTHUIA
BTOPOii rpynnsl Ry s M Ryt s , MIla,
NpH KJIacce 0eTOHA MO MPOYHOCTH HA CKATHE
Bun conporuiieHus Beron B25 B30 B35 B40 B45
C:xaTHe oceBoe Tspxenbiit 18,5 22,0 25,5 29,0 32,0
(mpu3MeHHAs MEJTKO3ePHHUCTBIN
MIPOYHOCTD) Ry ser
Jlerkuii 18,5 22,0 25,5 29,0 —
Pactsoxenue Tspxenbrid 1,60 1,80 1,95 2,10 2,20
oceBoe Menko3epHHUCTHIH 1,60 1,80 1,95 2,10 —
Rbmer rpymit:
A (M >2)
b (M, <2) 1,35 1,50 — — —
Jlerkuit npu
MEJTKOM
3aII0JIHUTENIE:
IUIOTHOM 1,60 1,80 1,95 2,10 —
MTOPHUCTOM 1,35 1,50 1,65 1,80 —
Tabnuma 3

HavanbHble MOAYJIM YIIPYTOCTH 0eToHa NP C)KATUU U PACTHKCHUUH, MHa,
npu KJjaacce 0eToHa 1o NMPOYHOCTH HA CiKaTHE

Beron

B25

B30

B35

B40

B45

TsKenslil eCTECTBEHHOTO TBEPACHUS
Menko3epHUCTBIN €CTECTBEHHOTO

30,0

32,5

34,5

36,0

37,5




TBEPACHUS IPYIIIL:

A (M >2) 24,0 26,0 27,5 28,5
b (M <2) 21,5 23,0 — —
Jlerkuil nopu30BaHHbIIA MapKu 110 CpeHEN
IJIOTHOCTH /{:
1600 16,5 17,5 18,0 —
1800 18,5 19,5 29,5 21,0
2000 21,0 22,0 23,0 23,5




Ipunooscenue 10

CrnpaBo4Hoe
CBEJEHMUS Ob AJITOPUTMAX U TPOTPAMMAX PACYETA KPEIIM TOHHEJIBHBIX BBIPABOTOK
Ne Hazpanue nporpamMmsl | ABTOpBI aITOpUTMA U S3b1K Tun Kpatkas xapakTepucTika nporpaMmbl Opranuzanus—
I IPOrpaMMBbl IIPOTrPaMMHPOBAHHS OBM JiepaKaTeNnb IPOrpaMMBbl
1 Pacuer oogemok  He|H. H. ®oTrena OOPTPAH EC Ornpenenenue HAINpsKEHHOTO coctosiHusi| JleHmeTporunporpaHc
Kpyrosoro momepeudsoro|B. JI. Kurenes MOHOJIMUTHBIX OOJEJIIOK HEKPYroBOTO OYEPTAHHUSL.
CedeHus A. A. Jlanga Pacuer ocHOBaH Ha PEMICHWH IUIOCKONW KOHTAKTHOM
3aJja4d O PAaBHOBECHUH KOJIbI[a B YIIPYTOH cpese
2 Pacuer muorocnoineix u|H. C. bynbrues OOPTPAH EC Pacuer cOOpHOW WM MOHOIUTHOH TpPEXCIOWHOM To xe
KOMOMHHPOBAaHHBIX E. E. JleBun 00feNKH KPYyroBOTO OYEPTAHUSI METOJAMH TEOPHH
001emox KpyroBoro|A. A. Jlanna YOpyrocTH
ouepTaHusL
3 Kpens b. 3. Amycun OOPTPAH EC Pacuer 00aeKn MOA3EMHOM BEIPAOOTKH ”
H. C. Bynbraes HEKPYrOBOTO OYEPTAHHUSA 3aMKHYTOW, HE3aMKHYTOM
H. A. PomanoBa MOHOJIUTHOM, IIAPHUPHOW WM COOpPHOH  TpH
YCIOBMM CLEIUICHHS] WJIHM IPOCKaNb3bIBAaHUS IO
KOHTAKTy M C BO3MOXXHOM MHOTepel yCTOWYMBOCTH.
Pacuer nmpoBoauTCsT TO  METOLY  HAdalbHBIX
apameTpoB
4 Kombunuporannas kpemns | []. Y. Komun AJIT'OJI-60 EC OrmpeneneHue ONTUMAaJIbHBIX rnapaMeTpoB MHUMC
JI. H. Konuna KOMOMHHUPOBaHHOW  Kpemd M3  aHKEpOB  H
HaOpBTOETOHa  TI0 KpUTEPUSM  MHUHHMYyMa
ce0eCTOMMOCTH U TPYJIOBBIX 3aTpaT MPH BO3BEACHUH
Kpenu
5 “Henpa” b. 3. Amycun OOPTPAH EC ABTomaTtuzanus CHCTEMBIL IIPOECKTUPOBAHUS BHUMH
K. A. Apnames KallUTAIBHBIX ~ TOPHBIX  BBIPAOOTOK  TO3BOJISET
1O. M. Bacunckuii BBIOpATh TapaMeTPhI KPEMU 10 33JaHHBIM rabapuTam,
JTAHHBIM Te0JOrMYEeCKUX U3BICKAaHUM U T. II.
6 |“Ceiicm” H. H. ®ortuesa OOPTPAH EC Pacuer kpyroBbeIx 00/1€10K INTyOOKOTO 3aJI0KEHUs Ha MHUNC
. 4. Hopman CelCMUYECKUE BO3/IEHCTBUSA
C. 10. Xa3anos
C. A. Abnpadukosa
7 Pacuer kpyrosbix | U. E. JleBun OOPTPAH EC Pacuer KpyroBbeIX 00JENIOK MENKOTO 3ajoXKeHUsl Ha| JleHMeTporumporpaHc
o0xernok celicMHYECKHE BO3ACHCTBUS
8 AHKep JI. JI. CrapueBckas DOOPTPAH EC OnpenencHue HanpspKeHHO-1e(hOPMHUPOBAHHOTO To xe
COCTOSIHUA u ycToitunBOCTH BBIpabOTKH,
MOJKPEIJICHHOM aHKepaMu
9 |RAK B. B. UeboTtaes IJI-1 EC Pacuer apouno#t kpenu. OmpeneneHne mara apok B I'T™
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Henunennsri
o0aenKu

Pacuer kpenu

“Cnpunt”

STATUS

FAK-1

“AHKep-KOHTaKT’

FOK-4

pacuet

B. A. Tapbep

JI. b. KyuymoBa

op!

JI. bepazenemBunu
K. ITocTonbckas

H. H. ®oTtueBa

OOPTPAH

All

ITJI-1, ®OPTPAH,

ACCEMBIJIEP

OOPTPAH

OOPTPAH

AJII'OJI-60

OOPTPAH

EC

EC

EC

EC

EC

EC

3aBUCHMOCTH OT TOPHO-TEXHHYECKHX  YCIIOBHH.
Omnpernenenne 3MOPsl MOMEHTOB, HOPMAIBbHBIX CHIT
peaKkLuK OT eIUHUYHBIA Harpy30K

To xe ¢ yd4eroM HEIMHEHHOCTH  (QHU3HKO-
MEXaHWYECKUX CBOWCTB IPyHTa, MaTepHaa 0OICIIKH,
JarpaMMsbl 1e(OpMHUPOBAHU

Pacuer ankep-HAOPHI3rOCTOHHOW KpENH MO3EMHBIX
THIPOTEXHUYECKUX COOPY)KEHHMH B TIOpoJax ¢
KO3 PHUIHEHTOM KperocTu OobIie 4

Cucrema IpOCTPAaHCTBEHHOT'O pacdyeTa KOHCTPYKLUH
W MarepualioB, HaxXOMSIIMXCSA IO BO3/eHCTBUEM
CTaTUYECKUX M JWHAMHYECKHX Harpy3oK. AJITOpUTM
pacdera OCHOBaH Ha METOAMKE KOHEYHBIX 3JIEMEHTOB
(MKD)

IIporpamMmHbIil KOMIUIEKC [yl CTaTUYECKOIO pacuyera
no MKD minockux M HpOCTPaHCTBEHHBIX CHCTEM C

AHU30TPOITHBIMU u HEJIMHEIHBIMH
XapaKTEPUCTUKAMH
Pacuer HampsKEHHOrO  COCTOSIHUSL ~ 3aMKHYTOM

HEKPYTOBOW OOJENKH C y4ETOM MeCTa YCTAHOBKHU H
CEHCMUYECKHUX BO3IECUCTBUN

OmnpeneneHne ycuini, BOSHUKAIOIIUX B aHKEpPax B
IIPOLIECCE B3aUMOJEUCTBUS UX C IPYHTOM, C y4ETOM
BIUSIHUA WX Jpyr Ha JApyra, BPEMCHH W MeECTa
YCTaHOBKH, MOJ3Y4ECTH TPyHTa

Pacuer HaOpHI3rOCTOHHONW Kpemu Ha JCHCTBHE
COOCTBEHHOT'O Beca OPOJI

LHUNC

LIHUHUC

MHUT

MHUCHU

TIIN

LIHUUC

TIIA




Ipunoocenuel 1
O06s13aTenpHOE

ONPEIEJEHHUE PACYUETHOI'O KOO®PUIIUEHTA KPENIOCTH f, CKAJIbHBIX
I'PYHTOB JJI51 PACHETOB HABPBI3SI'BETOHHBIX U AHKEPHBIX KPEIIEU

KoadpuuueHT KpenocTu f, , (koahPUIUMERT KPEnocTH “B MaccUBe’) ONpPEENsIoT 10 popmyJe

ﬁ(p.p =a 'prs
rae f,, — HOPMAaTUBHBIH Kod3(hduuueHT kpermoctd mopon (koddduiment kpemoctn mo M. M.
[IpoTonpsikoHOBY) “B Kycke”; a — KOI((GHUINEHT, YYUTHIBAIOIIMN TPENIMHOBATOCTh MacCHBa M

obecrnieunBaromuil mepexon ot KoddduuueHTa Kpemoctu “B Kycke” K KOIPPHUIMEHTY KPermocTd ‘B
MaccuBe” (Tabm. 1).

Koaddunument kpenoctu “B Kycke” onpeaessior no Gpopmysie:
Jo=8 R

rae R—BpeMEeHHOE CONPOTHUBICHHE 00pa3ia IpyHTa B BOJOHACHIIIEHHOM coctosiHin, MIla; g—
TIOCTOSIHHAs CBO000pasoBanwst, papHas 0,1 MIIa™.

Tabnuna 1
3Havenus ko3¢pdunnenrta a
Kareropus ckajqbHBIX TPYHTOB 110 Bpemennoe conportusienue R,
CTEINEHH TPEILNHOBATOCTU IrpyHTa OJHOOCHOMY cxxatuto, MIla
10 20 40 80 160
1. [TpakTHYeCKH HETPEIIMHOBATHIC 1,7 1,4 1,2 1,1 1,0
2. CnaboTpeInHOBaThIC 1,4 1,2 1,0 0,9 0,8
3. TpewmrHOBaTHIE 1,2 0,9 0,7 0,6 0,5
4. CHIIbHOTPEIIMHOBATEIC 0,9 0,7 0,5 0,4 0,3

Kareroputo rpyHTOB 110 CTETIEHH TPEIINHOBATOCTH OIPEIEIISIOT COTIIACHO Tabi. 2 B 3aBUCUMOCTH
OT TPEIIMHHON ITyCTOTHOCTH W TYCTOTHI TPEIIWH (CpeAHee pAacCTOSHHE MEXIy TpEIIMHAMH, M);
HaJINYUE MUKPOTPEIINH HE YUYUTHIBACTCS.

Tabnuma 2
Kareropum rpynros

TpemmHHAS TyCTOTHOCTB, %0 CTeneHpb TPENIMHOBATOCTH ¥ TYCTOTA TPEIIUH, M

OYECHb penkas, rycras, OYEeHb

penkas, 1,0—0,3 0,3—0,1 rycras,

6oiee 1,0 menee 0,1

Maunas, menee 0,3 1 11 111 v
Cpennsis, 0,3—1,0 II 1T v —
bonbmas, 1,0—3,0 111 v — —
Ouenb Oonbinas, 0omiee 3,0 I\% — — —

[Ipumedganue. [Ipoyepku B Tabn. 2 O3HAYAIOT, YTO B ITUX YCIOBUSIX NPUMCHEHHE aHKEPHOM
WM HaOpBI3rOeTOHHOH Kperel Hed((HEeKTUBHO UK HEBO3MOXKHO.

IIpu onpeneneHuH TpPEWIMHHOM IIyCTOTHOCTH PBIXJBIM WIM IJIMHONOPOAHBIA MaTepuall
3aMOJIHEHNS] TPEUIUH HE YUUTBIBAIOT.

[Ipn OGoxpmioii W odYeHb OONBINON TPEUIMHHOW ITyCTOTHOCTH W XOPOIIO BBIPAKEHHOMN
pacwIeHEHHOCTH MacCHBa Ha OJIOKH €ro OTHOCSAT K V KaTeropuu (podepku B TaOIMI. 2).

B YCIOBUAX OXHUAAEMOI'0 IMOJHOI'O HAPYHICHHS CIIJIOMIHOCTU CKaJIbHBIX I'PYHTOB B PE3YyJIbTATC
MHTEHCHUBHOT'O UX PacciioeHHs (KJIMBaXK) TPYHTHI OTHOCAT K V KaTeropuu (IIpovepku B TadI. 2).

[Ipy HanMYMK TOBEPXHOCTEN CKONBXKEHHS KATETOPUIO TPYHTA MOBBIIIAIOT HA OJHY CTYIEHb.

IIpn TpemmHax, 4aCTUYHO 3aJICYCHHBIX TBEPABIM (KPHCTAJUIMYECKHM) MaTEpPHAIOM, KaTETOPHIO
IPpyHTa MOHWKAIOT HA OJHY CTENEHb, a IIPU IOJHOCTBIO 3aJ€UYCHHBIX TPEUIMHAX T'PYHT OTHOCAT K |
KaTeropuu.



B ycnoBusx 00BOJHEHHOW BHIPAOOTKHM pacueTHbIe 3Ha4deHHs Kod(dHIMeHTa KPEmocTH fi,,
CJIE/IyeT JIOTIOJIHUTEIILHO CHIDKATh YMHOXKEHHEM Ha MOHMKAIOINH K03 ¢uunenT o tadai. 3.

Tabnuma 3

3HauyeHus IONMOJHUTEIbHOT0 MOHUKAIOIIEr0 KoOd(puiuenTa
K K03 dpuimenTy Kpenoctu nopoasi f, , 3a cuer 06BOAHEHHOCTH BLIPAOOTKH

WHTEHCHBHOCTh BOJIOTIPUTOKA B I'pyHTBI CKAJIbHbBIC [TPU TPEIIMHHOMN MyCTOTHOCTH
BEIPAOOTKY Mayoun cpemHei 0ONBIION M OYEHB
0OJIBIIION
CnabpIit Kanéx 1,0 1,0 0,9
CubHBIA Kamméx 1,0 0,9 0,8
OyeHb CUJIBHBIN Kanéx U CTPYH 0,9 0,8 0,7

Ecim  wHambonee pa3BHUTOM

1,2—nns mpoYnx TPYHTOB.

CHCTEMOM TpeUIMH SBJSIFOTCS  TPEIIMHBI  HAIIaCTOBAHMS,
COCTABJIAIOLINE C OCBIO TOHHEJNS Yroj MeHee 45°, Ha pacyeTHbIH KOd(QPUIUHUEHT KPENOCTH f,, BBOAAT
JIOTIOJTHUTEIbHBIN KO3 dumment 0,9.
[Ipn mpoxonke BbIpaOOTKM B CKaJbHBIX TPyHTax Oe3 NpHMEHEHHs OypOB3pBIBHBIX padoT
pacueTHbIi K03 PUIMEHT KPETTOCTH YMHOXAIOT Ha TOBBIIAIOINI KO3 duimeHT:
1,3— U151 CHITBHOTPEIIMHOBATHIX U Pa3IpOOJICHHBIX TPYHTOB;

Ipunooicenue 12
Pexomennyemoe

JAHHBIE JIUISA BBIBOPA CTIOCOBA HAHECEHUSA HABPBI3I'BETOHHOI'O
INOKPBITUSA HA OBBOJHEHHY O TIOBEPXHOCTDL. TPEBOBAHMUS K BAXKYIIIUM

Xapaktep 00BOTHEHHOM

PexomeHmanmu 1mo TeXHOJIOTHU

HeoOxogmmoe Bpemst

Teqen
CKOHIICHTPUPOBAHHBIN
BOJIOTIPUTOK

BogonpuTok no Bcelt moBepx-
HOCTH, JI/(MHHM):

o 1

Jio 2

o 3

o 5

8

MOHIKEHHBIM B/

[TpeaBapUTEIBHO OCYIIECTBISIOT OTBOJ
BOIBI  MOCPEJICTBOM  BHIOYpUBaHHS
KOPOTKHMX WIMTYpOB M YCTaHOBKH Ha

OBICT-POTBEPACIONIEM IIEMEHTE
KOPOTKHX MaTpyOKOB-KOHIYKTOPOB, Ha
KOTOpBIE HaJIeBalOT LIJIAHTH.
Habprroeron Ha OCYIIICHHBIE

HOBEPXHOCTH  HAHOCAT  OOBIYHBIM
crocobom

Beibuparor paccrosHue OT comia 10
moBepxHOCcTH HaOpbI3ra ot 0,5 mo 0,6 m

CHauasna 3aKpeIUIIIOT  CyXHE WU
CBIPbIC TMMOBEPXHOCTHU O6])I'-IHI)IM
CrocoOoM, 3aTeM CXKaThIM BO3IYXOM,
WCTEKAIOIUM M3 HACaIKH C OBaJbHBIM
IIENEBBIM OTBEPCTUEM, COYBAIOT BOIY
Ha Y€ 3aKpeIUICHHbIE MOBEPXHOCTU C
WHTEHCHUBHBIM  BOAONPHUTOKOM. [lox
3alUTOM BO3AYLIHOM CTPyH HAHOCHT
HaOPBI3TOETOH C YCKOPUTEISIMH Ha e1le
HE 3aKperIeHHbIE TOBEPXHOCTH

MOBEPXHOCTHU HaHeCEeHUs HaOpBI3rOETOHHOTO CXBATBhIBAHUS BSKYILETO
TMOKPBITHS (He mo3HEe).
HeO6onbmoit Bogonpurok B Buze |IlepBbrit cion HaOpbI3roeToHa —
Kareska Wi He3HAUYNTEIbHBIX pEeKOMeHIyeTCs HaHOCHUTH c

2

1

1
MrHoBeHHOE

2




2

>8 B Mectax Teweil ycTaHaBIMBAIOT
PE3MHOBBIE M METAUINYECKHE TPYOKH
IUIL  OTBOZJA BOABL, NPH HATMYHU
BOJJOHOCHBIX TPEeIIMH—Pa3padaThIBAIOT
KaHaBKH

[Ipumeuanue. Bo Bcex cityyasix, yka3aHHBIX B TaOJHUIIE, UCIIOJIB3YIOT CMECH C HOBBILIEHHBIM
coJliepaHueM [eMeHTa. i BRIOOpa BUIA BSDKYIIET0 M XMMHUYECKUX JOOABOK CIIEAYET MCIOIBb30BaTh
nIaHHbIe Tab. 1 mpu. 7.



Ipunoacenue 13

CrnpaBo4Hoe
OBOPYIOBAHHME JJI5S1 HABPBI3SI'BETOHHBIX PABOT
Tabauna 1
TexHHuecKHe XapaKTePUCTHKH HAOPbI3r0eTOH-MAIIHHbI
KamepHsie [ITHexoBbIE Potopusie
[Tokazarenn C-630J1 C-702* BM-60 BM-60I1 CBb-67 TII-2 [IBM-1 I[IbM-2 | IIBM-1,5 | BM-68Y | BM-70**
(C-1007)

[Ipon3BoAUTENEHOCTD TIO CYXOH 4 3 4 3—4 4 2 8 8 11 6 6
cmecH, M/a
MaxkcumManbHas KpyIHOCTh 25 10 25 25 20 15 10 10 10 16 16
3aI0JHATENIEH, MM
BryTpennunii nuamerp 50 38 50 50 50 50 50 50 50 50 65
MaTepUaIbHOTO LIJIAHTa, MM
JlaBneHue cxaToro Bo3ayxa, 0,15—0,5 | 0,15—0,5 | 0,15—0,5 0,5 0,5 0,3—0,5 | 0,2—0,3 | 0,2—0,3 | 0,2—0,3 | 0,4—0,5 0,5
MIIa (krc/cm?) (1,5=5) | (1,5=5) | (1,5—5) ) ) (3—5) 2—2,8) | 2—2,8) | (2—2.,8) (4—5) 5)
JlambHOCTB TPaHCTIOP-THPOBKH,
M:

10 TOPU30HTAIN 200 150 200 200 200 100 200 200 200 200 200

0 BEPTHUKAIIU 50 40 30 30 35 40 — — — 10 50
MomHOCTE 3JIEKTPOIIPHUBOIA, 2,8 2,8+1 4.5 — 2.8 7 — — — 5,5 1,5
kBT
MoIIHOCTh MTHEBMOIIPUBO/IA, — — — 2,2 — — 8,8 10,2 8,8 — —
kBT
OCHOBHBIE Pa3MEPHI, MM:

BBICOTA 1660 1830 1600 1600 1700 — — 1630 1630 1625 —

HIMpUHA 1000 895 1100 1100 1100 540 1320 1270 880 850 1080

JUINHA 1670 1537 1420 S700 2000 1000 4313 3300 3470 1400 3400
3arpy3049Hasi BEICOTa, MM 1660 — 1600 1600 1700 800 1780 1630 1630 1400 —
Macca, kr 886 1000 1000 1000 1000 470 4500 3100 2225 850 5400

* Ornnuaercst oT C-630A HanuyreM 3arpy304HOTO KOBIIIA.
** Ornmuaercst or BM-68Y HanmumreM 3arpy304HOro yCTpoHWCTBa Ipel(epHOro Tura.
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Puc. 1. KommuiexT 000opyaoBanus Ui HAOpHI3rOETOHUPOBAHMS TIPH BO3BEJICHUH TPAHCIIOPTHBIX
COOPY’KEHUH:

I—mnabpr3roeToH-MammnHa: 2—MaTepruaNbHbINA MIIaHT; 3—TpakTop TpesneBouHsit I T/-55A; 4—
pama NpoMeXyTO4HasA: S—MaHHUIYIATOp; 6— BOASHOM IIIAHT; 7/—CMECHUTENb; §— COILIO

Kommuiekt o6opynosanus HHUUC nuist HaOpbI3réeTOHHBIX padoT

KoMIuiekT MexaHU3UpOBAHHOTO O0OPYAOBAHUS /sl HAOPBI3TOETOHUPOUAHUS “‘CyXUM™™ METO0M
COCTOHUT M3 HAOPBI3rOCTOH-MAIIMHBI POTOPHOTO THIIA ¢ MATEPUAILHBIMHE [UIAHTAMHA M MaHHITYJISITOPa,
BBINOJHEHHOT'O B BU/I€ aBTOHOMHOI'O MOJLYJIs, KOTOPBI MOXKET YCTAHABIMBATHCS HA COOTBETCTBYIOIIIEE
TPaHCIIOPTHOE CPEACTBO HA T'YCEHUYHOM, ITHEBMOKOJECHOM HIIM PEIBLCOBOM XOJIy B 3aBUCHMOCTH OT
YCIIOBUI CTPOUTEIBHOTO 00BeKTa (puc. 1).

Komruiekt npeaHazHayeH it paboThl M HA3EMHBIX U MOA3EMHBIX YCIOBUSAX MPH TEMIIEPATYPE OT
0 mo + 40°C mpu BiaxkHocTH 10 100%.

st obecrieuennst paboOTBl KOMIUIEKCA HEOOXOAUMBI HCTOYHMKH: 3JIEKTPOIHEPTUH OOMIEH
MOIIHOCTBIO HEe MeHee 1,5 kBT, HanpsokenueM 380 B u wacrotoii 50 'ty cxxaToro Bo3ayxa JaBieHUEM
He meree 0,6 MIla u pacxogom 12 M3/MI/IH; BomocHaOkeHus: mapnerneM 0,6 MIla u pacxomom 4
M’/MUH.

Habpovizebemon-wamuna (puc. 2) npenHasHaueHa Jyis J03UPOBAHHOIO BBOJA CIKATHIM BO3YyXOM
TOTOBOW CyXO# OETOHHON CMECH B CHCTEMY MATEpPHAJbHBIX PYKABOB Ul ITHEBMOTPAHCIIOPTA €€ K
COILTY.

Puc. 2. Habpe3roeron-marivHa



OT MamMHBI cyxas CMeChb €CTECTBEHHOW BIAXXHOCTH, B TOM YHCJIE COJepXalias BOJOKHA
(nmucriepcHOE apMHUpPOBAHHE), TPAHCHOPTUPYETCS MO pyKaBaM B BO3AYIIHOM IIOTOKE C HHU3KOH
KOHLEHTpaIel MaTepuaia, npuMepHo 20%.

Bopna 1 3aTBOpeHHs IIeMEHTa BIIPBICKUBAETCS B TPAHCIIOPTHYIO CUCTEMY 3a 3 M JI0 COIIa.

MamuHa paboTaeT 1O NPUHLMUIYY HENPEephIBHOM IM0Ja4uM CyXOil CMecHu M LUIaHr IS
TPAHCHOPTUPOBKH. 3arpy3Ka 3apaHee MPUIOTOBIECHHON CMECH €CTECTBEHHOM BIIAXKHOCTU MPOUCXOIUT
yepes 3arpy304YHyI0 BOPOHKY B OYHKEp MAaIluHbI, CHaOXeHHBIH BuOpatopoMm. U3 OyHkepa, Oiaromaps
BUOpaluy, CMeCh IOMAAaeT B 3arpy30dHbIC KaMepbl BpAIIAIOUIErocsi poTopa, (GyTepoBaHHBIE
PE3MHOBBIMU BCTaBKaMH B BHJAE KOPOTKHX OTPE3KOB IUIAHra, 3a0MBKa KOTOPBIX HMCKIIOYAETCS
Onarojapsi BUOpauuy 1o ISHCTBUEM CKAaToOro BO3yXa.

TexHuveckast XapaKTepuCTuKa

[Ipou3BOAUTENBHOCTS, M 8
Tun nprBoaa HAOPHI3TOETOH-MAIIKHEL . . . . . . o v v v\ . . . DIEeKTPUIECKHUI
DNIEeKTPOIBUTATENb:
1705 4A1604/6Y3
motpebisieMas MOITHOCTb, KBT:
mpu n=16,3 ¢ (970 mue™) . . .. ... 7,5
npu n=24,6 ¢! (1470 mue™) . .. ... ... ... .. 8,5
HampsbkeHue, B . . ... ... o 380, 50 I'rg
Yacrora BpaleHus poTopa ¢ (MuH"):
npu n=16,3 ¢ smexTpomBUraTENS . . . .. ... ... ... 0,11 (6,5)
pu n=24,6 ¢ SMEKTPOIBHIATES . . . . . . oo .. .. 0,16 (9,8)
0,11—0,16
Pacxo BO3ayXa, M> ¢ (M, MHH ) . . ..o (6,5—9.5)
Jasnenue monBoanmoro Bo3ayxa, MIla. . .......... .. 0,4—0,6
PaCXOM BOIBL, M/t .« v o v v e e e e e e e 4—5
JlaBnenne mogBogumMon Boael, MITa . . ... ............ 0,4—0,6
MaxkcuManbHEIH pa3mep ¢ppakunii OeTOHHON
CMECH, MM, HE OOJIEE . . . . o vt ot e e it e et e e 16
EMKOCTb [IPHEMHON BHOPOBOPOHKH, M. . . . . ..o\ ... .. 0,25
JlanbHOCTB TPaHCTIOPTHPOBKH, M, He OoJiee . . . . . ... ... 100
BricoTa mogbemMa, M, HE O0I€C . . . . . . .. ..ot 30
I"abaputHBIE pa3mMepbl, MM, He Oolee:
18117t 1850
00071 0) 03 860
BBICOT@ o ¢ v oot e ettt e e e e e e e e 1552
Macca, KI, HE OOJIEE . . . o v v v ot ettt e e 1100

PoTop ¢ 3arpy304HbIME KaMepaMH BpalaeTcss BOKPYT BEpTUKaIbHOM ocu. I'epmeTnsamus poTopa
OCYILIECTBIIICTCSI BEPXHUM U HIDKHUM HEMOJBU)KHBIMH PE3MHOBBIMU AMCKaMU. BepxHuH JUCK MMeeT
CHCTEMYy OTBEpCTHH, CIIyKalluX IJIsl 3arpy3Kd Kamep CyXOHW CMEChIO, IPOJYBKH KaMep CKaThbIM
BO3/IyXOM, BBIyCKa OCTaTKa CXAaTOro BO3/AyXa B KOHIE LUKJIA. HMXHUI IUCK MMEEeT TOIBKO IBa
OTBEPCTUA—IJI BBIXO/J]a CMECH POTOpa U BBIITyCKa CXKATOTO BO3TyXa.

IIpu coBnaseHun OTBEPCTUS 3arpy30YHON KaMephbl C OTBEPCTHEM JUIS 3aTPY3KH B BEPXHEM JHCKE
cyxasl cMech IOTIaaeT B 3arPy30UHYIO KaMepy, a IIPH COBMAACHUH HI)KHETO OTBEPCTHS 3aMOJTHEHHON
3arpy304HON KaMepsl ¢ OTBEPCTHUEM IS BBIXOJA B HHOKHEM JHMCKE CMECh 4epe3 MPOAYBOYHYIO KaMepy
YHOCHUTCS OCTOSSHHBIM HETIPEPHIBHBIM ITOTOKOM CXKAaTOTO BO3IyXa B TPAHCIOPTHYIO CUCTEMY. 3a TpHU
MeTpa [0 MOAXO0Ja K COIUTy CMECh NPOXOAMUT 4Yepe3 CIEHUAbHYI0 KaMepy TJe €€ 3aTBOPSIOT
peryupyemMsIM KOJIMYECTBOM BOJBI, BIPHICKMBAEMOW MEPIEHAMKYISIPHO K BO3AyIIHOMY HOTOKY. Ha
BBIXOJIE U3 COIUIA MOJYYaeTCsl CMOYEHHBIN U IepeMELIaHHbIi I1eCYaHO-IPaBUMHBIN PacTBOp, KOTOPBIA
c OONBIIOW CKOPOCTHIO IIOJ JAEHCTBUEM C)KAaTOro BO3AyXa HAaHOCHTCS Ha oOpabaThIBaeMylo
MOBEPXHOCTh. MaTepHaibHble pyKaBa COCIUHSIOTCS MEXIy co0oH, a Takke C HaOpbhI3rOeTOH-
MAaIIMHOW IPH ITOMOIIH CHEIHATIBHBIX OBICTPOPSI3bEMHBIX COCIUHEHHH.

Manunynamop  cmpenogoco  muna  (puc. 3)  TpenHa3sHAYeH AN MPOM3BOJCTBA
HAOPBI3rOCTOHUPOBAHMS OC30MACHBIM MEXaHU3UPOBAHHBIM CITIOCOOOM, 00CCIICUHBAsl TUCTAHIIMOHHOE
yIIpaBJIeHUE COIUIOM U BEJICHHUE €ro Mo TpeOyeMoli TpaeKTOpHH.



Puc. 3. O6wwmii Bux (a) u 30Ha neiicTBus (0) MaHUITYJIATOpA JJ1s1 HAOPBI3r-OETOHMPOBAHHUS:

Il—mnacocHas CTaHnus; 2—ITyJIbT YIPABJICHUS; 3— OMIOPHO-IIOBOPOTHOE YCTPOMCTBO;
4—ctpena; 5—coruio; 6—pama ¢ KaOuHOU

[Tpn 3TOM coxpaHsieTcsi He0OX0AUMOE CTPOTO TEPIEHIUKYIISIPHOE TTOJIOKEHUE COIIIa HA KOHCOIH
CTpenbl K 00pabaTbiBaeMoil TOBEPXHOCTU HA IIOCTOSIHHOM 3aJJaHHOM PacCTOSHUM OT HEe.

MaHunynsaTop MOXET MPUMEHAThCS Ui PaboThl C MallMHAMHU Kak i “‘Cyxoro”, Tak |
“MOKpOT0” c1Ioco00B HaOpHI3r-0eToHA.

TexHuveckast XapaKTepUucTHuKa

30Ha IEHCTBUSA, MM:

MaKCUMAJTBHBIN THAMETP TOHHEIS « « « « « v v v vvv v v v 9000
MUHUMAJTbHBINA TUAMETP TOHHEMS .« « « o v v v v vvoe e e e 3800
MaKCHMAaJIbHBIA BBIJIET CTPENBI (COTIa) . . . v v v v v v . . 3950
MakcuMalibHasl BeTHUMHA 1101241 COTLIA BIOJb
HEHTPAIILHOW OCH MamuHbI (padounii Xo1), MM 1500+£50
Tun NprBOJA MAHUIIYIIATOPA « « « v o v v v v vvee e e e e v v T'uapaBanueckuii
MaxkcumanbsHOE JaBICHHUE pad0deH KHUIKOCTH
B ruapocucteme, MIla, He 6omee . . ... ............. 10
DJIeKTpOIBUTATEh HACOCHOW CTAHIINU:
noTpedsieMas MOITHOCT, KBT . . . .. ... ...... ... 7,5
705 P 4A132 4111
HampsDKeHWe, B . .. ... .. 380
JnamMeTp MaTepuaJbHOTO PYKaBa, MM . . . . . .o v v oo 65
Y051 MOBOPOTa CTPENBI BOKPYT FTOPU30HTAIBHON
OCH . o vttt et ettt 360
YacToTa BpallleHHs CTPEIbI, MHH ', HE MEHEE . . . . . . . . 1,3
Yron noBopoTa 1-ro u 2-T0 KOJEH CTPEINbL, Tpax . . . . . . 60 +3
VYron noBopoTa 3-ro KojieHa CTPEeIbl BOKPYT
TOPU3OHTAIBHOM OCH, TPAT . « oo oo e e e e e +45

Yo moBopoTa comia B INIOCKOCTH TPETHETO
KOJICHA CTPEIIBL, TPAI . « « « v v v v e e 60 +3



BennunHa nogauu coruia B10db IPOJOIbHON

OCH MAHMITYJIATOPA, MM . . . .ttt e 1500+50
CKOpPOCTb MepEeMeILeHNs COMIa, MM/C . .. ... ... ... .. 0 —500
JlnameTp comia, MM, HE MEHEE . . . . . v oo v e v v .. 50
YacrtoTa BpalieHus coruia, L 0—0,6
BennunHa sKCLIEHTpUCUTETA BPAILIEHUS COIIA, MM . . . . . 17; 20; 25
IabapuTHBIE pa3Mephl B TPAHCIOPTHOM
MOJIOXKEHHUH, MM, He OoJiee:

D1 810715 : O 4940

J000710) 03 982

2325 (o0} - N 157
Macca, KT, HE OOJIEE . . . o v v v vt e e et e et e 1500

lapHupHO-COUJICHEHHAs] CTpeia UMEET BO3MOXKHOCTh HEOTPAaHHUEHHOTO BpAlIEHHs B ONOPHO-
MIOBOPOTHOM YCTPOMCTBE BOKPYT LIEHTPAJIbHOW OCH MAaHMITYJISITOPA.

JepxaTens comia IIAPHUPHO 3aKpeIyieH Ha KOHCOMM 3-TO KOJICHAa CTPENbl M C IOMOIIBIO
THAPOLWINHIPA MOXET M3MEHSATh HAKJIOH B IUIOCKOCTH 3TOro KojeHa. CaMoO COIUIO NPH ITOMOIIH
TUAPOMOTOpA COBEPHIACT BPpAIIATCIbHBIC SKCUCHTPUYHBIC IBUKCHUSA, UMUTUPYIOIIHEC IBUKCHUE COILIA
IPU PYYHOH TEXHOJIOTHH HaOpBI3rOeTOHA.

Manunynsatop pa®oTaeT MO NPHHIMITY ITOCIEIOBATEIHOTO HAHECEHHS CIUIONIHOM ITOJIOCHI
HaOpBI3rOeTOHa 3aJaHHOW TOJIIWHBI W MIMPHHBI, CJIOH HaOphI3rOeTOHAa PaBHOMEPHO NOKPHIBAET
00pabaThIBacMbIil Y4aCTOK IIOBEPXHOCTH.

[Tpn o6paboTke GOKOBOM MOBEPXHOCTH (CTEH TOHHENEH, OTKOCOB M T. II.) COIUIO IEpeMeNaeTcs
MapaJuIeNIbHO 3TOH MOBEPXHOCTH Ha BEIMYMHY pabodero xoza. Ilocne HaHeceHns HaOpBI3rOCTOHA Ha
00pabaThIBAEMOM y4YacTKE IOBEPXHOCTH COIUIO MOAHHUMAIOT WM OIyCKAalOT B 3aBUCUMOCTH OT
TCXHOJIOT'MH BCACHUSA pa60T Ipyu TOMOMKX COOTBECTCTBYIOUINX MCXaHU3MOB YIIPaBJICHUS. ITocae storo
MPOU3BOANTCS 00pabOTKa CIIEIYIONIET0 COCEJHEr0 y4acTKa (I0JIOCHI BEpPXHEH WM HIDKHEH) IpH
obpaTHOM pabodyeM Xoje comia. 3aTeM TEXHOJNOTHYECKHH LMK TMoBTopsieTcs. B mpomecce
TEXHOJIOTUYECKUX MEPEeMEIICHNH COmIa HIET HEIpepblBHAs IMojada CMECH Ha 00pabaThIBacMyIo
MOBEPXHOCTb.

[Tpn 06paboTke NepneHUKYISPHBIX K IEHTPAILHOM OCH MaIllMHbI IIOBEPXHOCTEH, HaIIpuMep J16a
320051 BBIPAOOTKH, pabOuYMM IBIMDKCHHEM SIBIACTCS BpAIICHHE CTPENbl MAaHUITYJISTOpAa BOKPYT €To
HeHTpansHON ocu. HampaBieHne corura Ha KOHCOJIM CTPEIbI IIPH 3TOM IepeopHeHTHpyeTcs Ha 90°.

[Ipu TexHONOTMM “cyxXOro HaOpPHI3rOETOHUPOBaHMS B KaOWHE MaHMITYJISITOpA YCTaHABIUBACTCS
BEHTWJIb YIIPABJICHHS] PEXKMMOB BBO/Ia BOJIbI B MaTCPHAIbHBIN IIUIAHT.

Tabnuma 2

IIpenoTBpaimenne U ycTpaHeHHe HEHCIIPABHOCTEl B padoTe
HAOPBI3r0eTOH-MaIMHbI

[Ipu3HAaKH HEMCTIPABHOCTH Bo3MokHBIC IPUYHHEL Crioco6 mpeoTBpameHus 1
yCTpaHEHHUs

IIpu otkpeiTOoM BiyckHOM Kpane|llopua WU 3arpsi3sHeHne | OCMOTp PE3WHOBOI NPOKIIAAKH,
BO3AYX BBIXOAUT MCIJICHHO, IIPpU pe3HHOBOI>i IMPOKJIaJIKN oA |O4YHCTKa IIpUu €€ 3arpA3HCHUHU,
pabore MammHBI  3aMedaeTcs |BEpXHUM KOJIOKOJILHBIM |3aMeHa HOBOM pu
OBUICHHE W3-TI0J  TPOKJIAIKH |KJIATaHOM; 3aCOPEHHE OTBEPCTHH | HEHCIIPaBHOCTH; TTOIIepKKa
BEPXHETO 3aTBOPa pacnpeneIuTenbHON BTYJIKM |ppIdara HIDKHETO 3aTBOpa PyKOH
cora BO BpEMs 3arpy3kd BepxXHeu
KaMephl, OYHCTKa WJIM 3aMeHa
MPOKJIaAKA HOBOWM BO BpeMs
nepepeIBa WK MOCIe OKOHYAHUS
padoTHI; pasbopka coruia,
MPOYHCTKA OTBEPCTHS B

pacTpeIeuTeTbHON BTYITKE
3ameuaercs mpuieHMe m3-1ox|OOpa3oBaHUe POOKH B|IIpocTykuBanne  nutaHra = Ha
NPOKJIQJIKK BEPXHEro KiaraHa.|MaTepHalbHOM IIJJaHre WM B|ydacTke MPEAIoaraeMoro
IIpy  OTKPHITOM  IIPOXOJIHOM |COIUIE BCJICACTBHE NOMNAJaHMs B|3acOpeHUs, pa3bopka comia u
KpaHe BBIITYCKHOH TPYOBI|CYXyI0 CMECh 3€peH pPa3MEepOM |IIPOUHCTKA, MPOIyBKa u
HIDKHUI KimamaH|Oomee 25 MM, a TaKkKe B|pacmpsMIIEHHE IIJIaHTa, CHATHE
CaMOIIPOU3BOJILHO OTKPBIBACTCS |pE3yJIbTaTe PE3KUX IepPernO0B|BBIXOAHOTO MaTepUalbHOTO




Martepualn npu BBIXOJE M3 COILIA
CHUIIbHO MBUINT, HaOI0AaeTCs
YCUJICHHBI OTCKOK MaTepHaia
oT paboueil MOBEPXHOCTH WIH
HAaHOCHMBII Ha TOBEPXHOCTb
CIIOW  MaTtepuaia  4Ype3MepHO
KUAKUHN (MaTeprall OTUTBIBAET)

[Ipekpaiienne mnoxayu

CMECH K COILTY

cyxoi

Peskoe moBblILIeHHE TaBICHUS A
MaHOMeTpe

ITonmxenue JaBJICHUS B
MaTepHalbHOM IIJIAHTE, IIyM
BO3JlyXa B MECT€ NpOphIBA WIH
CTBIKA

MeuieHHOE BpallleHHEe MaXOBHKa
ITHCBMOJABUTATCIIA, HC
BpalllalOTCsl  MHUEBMOJBUTATEIb
IpU  TIOKa3aHWM HOPMAJIBHOTO
JIABJICHUS] HA MAHOMETPE
HepaBromepHoe ryJeHue
MOTOpa Ha BHICOKUX TOHAX

MaTepHaJIbHOTO IIJIaHTa
Peskoe U3MEHEHHE
KOHCHUCTEHIIMM  CMECH  M3-3a
HEpaBHOMEPHOM IOJa4u BOJBI
WM HEPAaBHOMEPHOW 3arpys3ku
CyXOil cMecH B HaOpBI3rOETOH-
MalHy

IIpopeiB  BO3ayxa B MecTax
COEJIMHEHUN

Henocrarounocts qucia
000pOTOB IBHTATENS, 3aCOPCHHE
BO3/1yILIIHOTO ¢bubTpa,
ITIOHWKCHUEC JaBJICHUS B
KOMIIpeccope

Otka3 B paboTe ABHTATENs TpU
MIyCKE BCIEACTBHE TOPMOXKCHHUS
pacrpenenuTenbHon TapeJKu
MAaIIIAHBI CXBaTBIBAIOLIEHCS
CMECHIO

HarpeBaHHe IIOOIIMITHUKOB BaJia,
HCOOCTAaTOK CMa3Khu HJIIH €€
3arpsA3HECHUE

narpyOka ¥ poOYUCTKa ero
[onnepxka PaBHOMEPHOTO
JIABJICHUS B BOJSHOM Oake W
CIEKEHUE 332  PABHOMEPHOU
nogavei BO/JIBI; 3arpyska
HaOPBI3rOCTOH-MAITUH
paBHOMEpHasT W CIEXKEHHE 3a
TeM, 4YTOObI B HWKHEH Kamepe

OBLIIO Bcerma OCTaTOYHO
MaTepuaa
3amMeHa pe3UHOBBIX MPOKIAIOK B

Clly4ae UX IIOPYM WIH MOITSKKA
raek Mpu ux ocjaaldIeHuu
Pa3bopka u MPOYHCTKA
BO3YIIIHOTO uIpTpa;
YBEJINYCHUE JIaBJICHUS BO3/yXa B
KOMITpeccope

OuncTka
Tapesiku

pacnpenenuTeabHON

IIpoBepka cMa3ku U B ciiydae ee
3arpsI3HEHUs] 3aMEHa HOBOH, a
OpU  HEAOCTaTKE  CMa3Ku—
JOTIOJHEHHE /10  Tpedyemoro
KOJIMYECTBA




Ipunooscenue 14
Pexomennyemoe

OPI'AHUM3ALNS PABOT ITPU BO3BEJEHUUN HABPBI3SI'BETOHHOU KPEIIN

Tabauna 1

BapuaHTbI cxeM opraHu3anuu HaGpbI3rOETOHHBIX PadoT

Crocob u mecto TexHONMOTHYECKUI BapuaHTBI TpaHCTIOPTHBIX CpencTBa U1t JOCTaBKA Hcnons3zyemoe 000pyI0BaHKE IPH TEXHOIOTHISCKAX
MIPUTOTOBJIICHUS CYXOH TPaHCIIOPT cXeM CyXOH cMecH B pabodyio oTepanusIx
cMmecH 30HY oJlaya MaTepHalioB K | OYMCTKAa OCHOBAHUS M HAHECEHUE
HaOpBI3rOeTOH-MaIuHe | HaOpBI3rOSTOHHOTO MOKPHITUS
LlenTpanu3oBaHHO C bespenbcoBslit Yepes mopTat BEIPaOOTKH 110 Kancymnsl, IlepecraBHoit CaMOXOJIHBIH arperaT Ha
YIAaKOBKOM B KarlCyJibl TPAHCHOPTHOH IITONBHE U aBTOTPAHCIOPTOM HaOpPBI3rOETOHHBIH y3€J | HEPEIbCOBOM X0y, CHAOKEHHBIN

To xe

LlenTpanuzoBaHHo, €
YIIAKOBKOH B KaIlCyJIb

LlenTpanuzoBaHHoO, C
YIIAKOBKOH B KaIlCyJIbl

Ha 6eTonHoM y31ne Ha
IAXTHOW MOBEPXHOCTHU

To ke

PenbcoBbli, maxTHAs
KOJIesl C 3JIeKTPOBO3HOM
TSTOM BCEX TUTIOB

PenbcoBnrii,
JKEJIE3HOIOPOKHASI KOJiest
1524 MM ¢ TOKOMOTHUBHOI

TATOMN

PenbcoBnrii,
JKEJIe3HOI0OPOKHASI KOJiest
1524 MM ¢ TOKOMOTHUBHOI

TATOMN

BespenbcoBblii

PenpcoBrIit, maxTHAsS
KOJIesl, DJIEKTPOBO3HAS

cOoitkaM Mex Iy BRIPaOOTKOI
Y TPAHCIIOPTHOM LITOJIbHEHN
To ke, a Taxxe uepe3
KIJIETHEBOH CTBOJI

Yepes nopTasl TOHHENS

Yepes nopTasi TOHHENS

Yepes mopTtan BEIpaOOTKH 110
TPAHCTIOPTHOM IITOJBHE U
cOoiikaM Mexly BIpaOOTKOU
U TPAHCIIOPTHOM IUTOJIbHEN
To xe

Kancymsl, Ha Tenexkax
IIAXTHOM KOJIEN

Kamcynsr Ha
TEXHOJOTHYCCKUX
aTopmax
JKEJIE3HOJOPOKHOH KOJIen
Kamcyms! o
MePerpy304HoOro y3ia
TeJS)KKaMH Ha IaXTHOMN
KoJIlee, Jajee Ha
TEXHOJIOTUYCCKHUX
iardopmax Ha
JKEIIE3HOTOPOIKHOHN KoJiee
ABTOOETOHOCMECHTEIN
OJMHOYHBIC UK
aBTOOETOHOCMECHUTEIH B
cuerne (aBroroesna)
IIlaxTHBIC BarOHETKHN

caMopasrpy’Karoluecs im

Ha HEPEILCOBOM X0y MaHHUITYJIATOPOM
IlepenBukHOM arperaTt Ha
LIaXTHOM KOJIee UIH
MaHUITYJIATOP, CMOHTUPOBAHHBII
Ha OypoBoii pame

To xe, Ha peTbCOBOM
X0y WX
CMOHTHPOBaHHBIN Ha
OypoBoii pame unu
TEXHOJIOTUYECKOM
TEJISKKE 110 TUITY
TEJNEKKH JUI HArHETaHUs
O6opynoBaHie TEXHOJIOTHYECKOTO COCTaBa Ha
KEJIE3HOIOPOIKHON KoJiee, BKIIIoYaroliee 0eToO-HOCMECHUTEH,
HaOpBI3rOETOH-MAIINHY ¥ MAHUITYJISITOP ISl BOKACHHS
coruta
O60opynoBaHHe TEXHOJIOTHYECKOTO COCTaBa Ha
KEJIE3HOIOPOIKHON KoJiee, BKIIIoYaroliee 0eToO-HOCMECHUTEH,
HaOpBI3rOETOH-MAIIMHY ¥ MaHUILYJISITOP JUISl BOXKJCHUS
coruta

IlepecraBHoli Ha- CaMOXOIHBIN arperar Ha
OpBI3TOCTOHHEIH y3elI Ha | HepeITbCOBOM X0y, CHaOKEHHBII
HEpeIbCOBOM XOAY MaHUIYJIATOPOM

To ke Ha peTbCOBOM X0y HIIH
CMOHTHPOBAHHBINA Ha OypOBOit

To e, Ha PeIbCOBOM
XOAY WX




Ha 6eTonHoM y31ne Ha
IAXTHOW MOBEPXHOCTHU

To xe

2

2

2

TsTra BCEX THIIOB

PenbcoBrIii, maxTHAsS
KOJIesl TIpY TSTe
aKKyMYJISTOPHBIMU
3JIEKTPOBO3aMHU

PenbcoBrrit, maxTHAsS
KOJiesa le/l TsTC
3JIEKTPOBO3aMHU BCEX
THIIOB

To xe

Penncosas,
JKEIIE3HOIOPOKHAS KOJIes
1524 MM ¢ TOKOMOTHBHOI

TATOM
To xe

Yepes KIIEThEBOM CTBOII

Yepes TEXHONOIMYECKYO

CKBAXXUHY € MOA3CMHBIM

Meperpy304HbIM OyHKEpOM-

J103aTOPOM

Yepes moprai BEIPaOOTKH

IIo TpaHCnOPTHOM WITOJBHE K

NIEPErpy304YHOMY Y311y Y

CcOOIKHM IITONBHHU C TOHHEIIEM

OTIPOKHTHBIE:
IMHEBMOOETOHOHATHE-
tatenu tuna [IbM

[THeBMOOETOHOHATHE-
tatenu tuma [IBMA, a
Tak)ke OETOHOCMECHUTENIHN
Ha TEJICKKAX IIaXTHOU
KOJIeH
[[laxTHBIE OTPOKUHBIE
BAaroHETKU UJIN
KOHTEWHEPHI HA TEICKKAX
IIaXTHOM KOJIeH

To xe; mHEBMOOETO-
HOHArHeTaTe/Id TUIla
I[IEMA

beronocmecurenu Ha
TEXHOJIOTUUECKHX
mratdopmax koxen 1524
MM
Camopasrpyskaroruecs
BaroHETKH Ha IIaXTHOU
KOJIE€E, 110 TPAHCIOPTHOM
IITOJIBHE 10
Heperpy304Horo y3ia
OGeToHOCMECHUTEISI Ha
TEXHOJIOTHIECKHUX
aTgopmax
YKEJIC3HOJIOPOKHON KOJIeH

TEXHOJIOTHIECKas
TeJNexKa (110 THUILY
TENEXKH JUIsI HATHETaHUs)
IMHEBMOHATHETATEISIMHU
O0opynoBaHUe TEXHOJIOTHIESCKOTO COCTaBa Ha MIAXTHOMH
KoJlee, BKIIIoYaromee 6eTOHOCMECUTENH, HaOpPBI3rOeTOH-
MalluHy U MAHUITYJATOP AJIsA BOKACHUA COILIa

pame

IlepecranoBouHbIi
HaOpPBI3rOETOHHBIH y3el
Ha PeJIbCOBOM X0y, a
TakXKe 000pyIOBaHHE,
CMOHTHPOBAHHOE Ha
OypoBoii pame miu
TEXHOJIOTHYECKON
TEJICKKE 110 TUITY
TEJIKKH JUI HArHETAHUS
To xe; mHEBMOOETO-
HOHArHETaTe!

IlepenBmxHOM arperar Ha
LIaXTHOM KOJIee WU
MaHUIYJIATOP, CMOHTUPOBAHHBIHI
Ha OypoBoii pame

To xe

O060pyn0BaHHE TEXHOJOTHUECKOTO COCTaBa Ha
KEIIE3HOTOPOIKHOHN KoJiee, BKIFOUaroIee 0eTO-HOCMECHTEIH,
HaOpBI3rOCTOH-MAIIMHY U MAHUTYJIATOP IS BOKACHUS
coria
To xe

Tabnuna 3

Iopsinox npousBoacTBa padoT B TOHHEIE IPU NOCTOSIHHOW U BPEMEHHON aHKepP-Ha0PbI3r0eTOHHBIX Kpensix




(TPYHTHI OT cpeAHeii 1 00b1Ieli YCTOHYMBOCTH, pa3padoTka rPyHTOB OypOB3PBIBHBIM CIIOCO00M)

PaGoTsr Omneparyn [TocnenoBaTeTbHOCTH ONepanuii
5
3apsikaHue, B3phIBaHUE,
IIPOBETPHUBAHNE
IIpoxoaka Y6opka moposl
BBIPA0OTKH
Pa3paboTka rpyHTa O6opka 320051 1 KOHTypa
BBIPAOOTKH
OO6ypuanue 32005
Bypenue aHkepHBIX
LIITypOB
BpemenHoe kperuieHue YcraHOBKa aHKEPOB
BEIPAOOTKH
Hanecenue HaOprI3TrOE-
TOHA
Bypenue aHkepHBIX
LIITYPOB

Bo3BeneHue nocTosHHOM | Y CTaHOBKA aHKEPOB
o0nenku

MoHnTax ApMOCETKH

Hanecenue HaOprI3TrOE-
TOHA

Tabnuna 4

Ilopsinox npoussoacTBa padoT B 3200€ BHIPAOOTKH NPH NMPOXOJKe ¢ BpeMEHHOH aHKep-HAOPBI3r0eTOHHOH Kpenblo
(TPYHTBI HM:Ke Cpe/IHell YCTOHYHBOCTH, pa3padoTKa rPYHTOB 0YPOB3PBIBHBIM CIIOCOO0M,
NMOCTOSIHHASA 00/1eJIKa MOHOJINTHAS 0eTOHHAsl WJIM cOOpHas)

PaboTsl Onepanuu [TocienoBaTenbHOCTh pabOT
4 5 6 7 8

3apspkaHue, B3pbIBaHUE,
MPOBETPUBAHUE
Pa3pabotka rpyHTa Y6opka mopoasl

Ob6opxka 32005 KOHTYpa
BEIPAOOTKH




OO0ypupanune 32605

I cront
Hanecenue Ha-
OpbI3roeToHa 11 cioii

Bpemennoe kperuienne |BbypeHue aHkepHBIX
BBIPA0OTKH IIITYPOB
VYcraHoBKa aHKEPOB

MoHTaX METATNTNYCCKON

CETKH
Tabauna 5
OpueHTHPOBOYHBIE MOKA3ATEIH COOPYKeHHsI OHOMYTHBIX H ABYXIMYTHBIX TOHHEJIEH
ITokazarenu Enununa Bu BeIpabOTKH
U3MEpEHUS IMosubIi npodus [ToncBogHas yacTh | Huxnuil ycryn
ITpoxongueckue paboTHI
IInomans ceueHms M 120 120 92 59,8 52,8 52,8 63,7 63,7
BEIPAOOTKH
Koaddumuent kpemnoctu — 4—6 6—S8 8 4—6 4—6 6—S8 4—6 6—8
[IpoxBuranue 3abos 3a M 2 2,0 3,5 2,7 32 32 3,6 3,6
LUK
[IponomKuTeTFHOCTh q 24 28 41 34 33 42 28 21
KA
CKOpOCTh MMPOXOJKH 1O M/Mec 40 42.5 50 47,5 57,5 45 77,5 102,5
LUKJIOTpaMMe
BpemenHnas kpenb — Apku, KmuroBere |XKenesoberon |XKenezobeToH ’Kene3obeToHHBIE Merannnueckue
HaOpBI3rOEeTOH aHKEPEI, HBIC aHKEPHI | HBIE aHKEPHI, aHKEPHI, aHKEPHI,
HaOpBI3T- HaOpBI3T- HaOpBI3roeTOH HaOpbI3roeToH
O0eToH OeToH
Tpyno3aTpats! Ha 1 M YeJL.-CM. 0,04 0,04 0,05 0,08 0,08 0,11 0,05 0,03
TIOPOJTBI
CocraB 3BeHa qell. 5 5 4 5 6 6 6 6
YcraHoBOYHAs! MOILIHOCTD kBT 180 180 50 150 250 250 250 250
o0opynoBaHUS
IToTpeGHOCTD B CyKATOM M°/MHH 100 100 80 80 100 100 100 100
BO3/yX€
[TorpebHOCTH B BoJIE J/MHH 60 60 60 50 50 50 50 50




O0bem OeToHa HA 1 M
TOHHEIS
TommuHa 00 IenKu:
CBOJI U CTEHBI
00paTHBIN CBOJT
CkopocTb
OCTOHMPOBAHUS:
CBOJI M CTEHBI
00paTHBIN CBOJT
[IponomKUTeTFHOCTh
[IHUKJIA;
CBOJI U CTEHBI
00paTHBIN CBOJT
CocraB 3BeHa:

CBOJI M CTEHBI
oOpaTHBIH CBOJ
Tpynosatpats! Ha | M

OeToHa:
CBOJI M CTEHBI
oOpaTHBIH CBOJ
YcraHoBlIeHHAs

MOIITHOCTH 000PYIOBaHHS
[MoTpeOHOCTH B C3kaTOM

BO3IyXe
IToTpebHOCTH B BOJIE

MM

M/Mec

(218

yen./cMm.

kBt
M>/MUH

JI/MUH

31,9

400—600
400—800

150
400

6,7

200

400

10,7

0,15

0,15
20
15

10

2,5

100

478

4.4

0,15

0,15
20
15

10

4,5

200
200—400

508
559

31,9

500—1000
400—1150

150
300

42
12

Bossenenne o0aenku

5,7 31,9
200 500—1000
— 400—1150
308 150
— 300

7 42

— 12

4 6
0,15 0,10
0,15 0,10
— 0,16
20 30

15 30

10 50

5,7

200

308

Ipunooicenue 15
Obs3atenbHOE

®OPMBI ) KYPHAJIOB OITEPAIIMOHHOI'O KOHTPO.IS1 KAUECTBA IIPA BO3BEJIEHUY HABPBI3TBETOHHOM KPEITA U OBJIEJIKA

ZKypHaa KoHTpoJIsi KadyecTBa necka, medHs, III'C (necuano-rpasuiiHoil cMecu)



®pakIHOHHBINA cOcTaB, % Oo0bemMHO- | BraxxHocTs, CopeprkaHue MBUICBUIHBIX
J3ta ucmet | Mecto oTbopa HaChIIHAas % UJIUCTBIX U
TaHUsA mpo0, maccel | 6omee | 20— | 10— | 5— 2,5— 1,25— 0,63— | 0,315— | menee macca, /™ TIIMHUCTBIX YacTHll, %o
POOBI 20mm | 10MM [ Smm | 25mm | 1,25 MM | 0,63 MM | 0,315 MM | 0,14 mm | 0,14 mm
1 3 3 4 5 6 7 8 9 10 11 12 13 14

HUcnvimanue npoeein

¢., 1., 0., OJDKHOCTh

Kypnan ucneiranus nementa no 'OCT 10178—76*; 'OCT 310.3—76; 310.4—76

CpOKI/I CXBaThIBaHUA

Jlata ucnplTaHus 3aBoj- Mapka 1iemeHTa HopmanbHas rycrora Havajo , O06ecreueHHOCTh IIpenen npounoctu, MIla, B Bo3pacte, CyT.
HU3roTOBUTCIIb IO MmacnopTy LHEMCHTHOI'O KOHEIL] PaBHOMCPHOCTH U3MEHCHUSA
3aBoja TecTa, % 4, MHH o0Obema (s1a, HeT) 3 7 28
1 2 3 4 0 6 7 8 9
* JIns ompezieNieHrs aKTUBHOCTH [IEMEHTa IOy CKaeTcs IpuMeHeHne yckopeHHor metoanku [THUUTIC-2.
Hcnvimanue nposen ¢., u., 0., JOJHKHOCTh
KypHas KOHTPOJISI pe:KuMAa HAOPHI3r0eTOHUPOBAHUSA
Mecto oTbopa Jlata paboTsI JaBnenue Bo3ayxa | [laBieHue Bonbl B Paccrosnue ot Yron HakiIoHa Bennuuna otrckoka, | OTkassl npu padoTe
MpoOBI NHKETa P./6w, B MarucTpai Py, IIOBEPXHOCTH coIlIa K 0,% o0opynoBaHus
HaOpBI3TOETOH- MlIla HaHECEHU JI0 COILIa| MOBEPXHOCTH, TPaJT
marune, MITa [ m
1 2 3 4 0 6 7 8
Koumponwv ocywecmsun @, u., 0., TOHKHOCTh
7KypHana KoHTpPoJIs1 paboToCNOCOOHOCTH KOMILJIeKCa 000PYAOBaHUS 1JIs1 HAOPBI3r0eTOHHBIX PadoT
T'unpas- Habps13roeron-mammHa
Matepu-Boznyx (Mamxketsl|Apmaty|nudeckue [Pactipene | Macno |[aBnenue|lpoccenu|Ctpenst Onext [[Ipume|3aganus| Ioanucek
JHara |anbHBIC [OTIPOBO]| n pa |nutaHrH M| auTeNd | UIBTPEI B Ha ITyJIbTEMaHUILY | CTaKaHbl [BEPXHU [BO3IY [BKJIA/BI|po00O |4aHMs | 110 CMEHHOTO
LIJIAHTH [Hasl CETh| YIUIOTHE- LWJINH- [TUAPABIH TMApPOCHC [yIpaBiicH | iATopa [6apabana| M | mHAs | oM [pyaoB pEMOHTY| MHXCEHEpa




HUS JIPBI YecKHe TeMe us u HIDKHHUH[apMaTy[KaMepbl| aHue
Manuiy- | PC-1 cTpene JIMCKH | pa [cMele
JsTOpa HUS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 19
7KypHas KOHTPOJISI COCTaBa CyX0il CMeCH, IPUTOTOBICHUS U TPAHCIIOPTHPOBKHU
Mecrto | TeopeTuueckuii pacxo MaTepuanos Ha 1 m° dakTHueCcKHuil pacxo1 MaTepHaioB Ha | M° cyxoii Bun nocraBku Bpewms
orbopa CYXOH cMecH, KT cMecH, KT Bpems KOMITOHEHTOB JIOCTaBKH CMECH
npoOsr | Ilement | Ilecox | Ilebenp |Xummueckn | Llement ITecox [Ilebenp Xumuueckue HepEMEIUBAHUS cMecu (KOMIIOHEHTOB) OT
e 100aBKn no0aBKHn cMecH, MUH (pa3menbHBIN. BCY mo pabouero
COBMECTHBIN) MeCTa, 4, MUH
1 2 3 4 5 6 7 8 9 10 11 12
HUcnvimanue nposen @, u., 0., TOHKHOCTh
7KypHaa KOHTPOJIsI COOTBeTCTBUSI padoT no HadpbI3roeronuposanuio IITP
MakcumanbHas 1
Mecto Oo6opka | KommaectBo | T'imyOunHa VYron Kommgectso Bpewms Bun cetku, Crroco6 MUHUMAaJIbHAS MgiThe Tonmuna
KOHTpOJIS, |IIOBEPXHOCTH | LIITypOB MO | LINypa moj |3a0ypuBaHus| amiryi- BpAIICHHS pasmep KpEeTUIeHHS BEJIMYMHBI 3a30pa [[TOBEPXHOCT cost
MTUKET BBIPaOOTKH aHKepBhl; aHKephl, M | LIIypa, Tpajl | IaTPOHOB Ha | aHKepa, C S4eeK, MM CETKH C MEXY CETKOH U u HaOpbI3roer
(ma, HeT) HaJluue 1 mmmyp aHKEepOM TPYHTOM, CM BBIPaOOTKH OHa, CM
CeTKH (cBapxka, mepen H/0
[Ty POB maiba u T. 1.) (ma, HeT)
1 2 3 4 5 6 7 8 9 10 11 12

Z[aTa OPOBCACHNA KOHTPOJIA

Koumponv npoeen @, U., 0., AOTHKHOCTH



Tlpunooicenue 16
Pexomennyemoe

YCKOPEHHBI CIOCOB ONPEJEJEHUSA MOPO30OCTOMKOCTU HABPBI3TBETOHA

1. HpﬂMeHeHﬂe YCKOPEHHOIr'o Me€ToAa onpeaejieHus MOpOSOCTOﬁKOCTH

1.1.  VYckopeHHOE OIpemeleHHe MOPO30CTOMKOCTH  OCYMISCTBISICTCS AN KOHTPOIISA
MOPO30CTOMKOCTH HAOPHI3rOETOHOB TOHHEIBLHBIX 00IEIIOK.

1.2. Konrtposto mnozaseprarorcsi HaOphI3rOETOHBI pabouero cocraBa, TBEpAEBIIME 28 CYTOK B
YCIIOBUSIX, aHAJIOTHYHBIX YCIIOBUSM TBEpACHHS HaOpHI3rOeToHa B 00/1€JIKE TOHHEIICH.

1.3. Meron mpenycMaTpUBaeT OIEHKY MOpPO30CTOMKOCTH HaOpHI3TOETOHOB IO IapaMeTrpaM
CTPYKTYpPHI 00pa3noB OeToHa.

1.4. Jns KOHTpOJIS MOPO30CTOMKOCTH IPOBOJISITCS HCIBITAHUS OETOHHBIX O00pa3LOB IO
MPUBEICHHOMY HIDKE CIIOCO0Y.

2. IIpudops! U 00opyAOBaHHE

Jnst mpoBeieHNs HCIIBITAHUH TpeOyeTcs cieaytomee 000pyA0BaHNE U TIPHOOPHIL:

Metaumdgeckue popmal pazmepamu 100 x 100 x 100 wmm 150 x 150 x 150 MM 17151 H3TOTOBICHUS
00pasioB, COOTBETCTBYIOIINE TPEOOBAHUSIM IOCYAaPCTBEHHOTO CTAH/IAPTa;

TEepMOBaKyyMHBIH WJIM CYIIMIBHBIH mKad, obecrieunBaromuii remnepatypy B kamepe 10 +95°C;

konosr Jle-Ilarense—Kanmio mwim 00beMOMETPEI, 00ECIIEUNBAIOIIIEe TOYHOCTh n3Meperus 0,1
em’;

naboparopubie Becbl Tuna BJIT winu BJITK wnu npyroro tumna, obecrieuuBaroniye U3MEpEHHUE
Macchel 10 1 Kr ¢ TouHocTbio uamepenus 0,1 r;

mpecc IS MCIBITaHuH 00pas3IoB Ha ckaThe, 00eCHeunBaIOMNN yCHiIne cKaThs He MeHee 1,2
MH.

3. U3roroBjieHue 00pa3nos

3.1. Jlns mpoBecHUs UMBITAHUN U3 paboyeil cMecH HaOPBI3rOCTOHA M3TOTABIMBAIOT 6 00pa3IoB
pasmepamu 100 x 100 x 100 (150 x 150 x 150) mMm.

3.2. O0pa3mbl U3rOTABIUBAIOT U3 HAOPHI3TOCTOHHOW CMECH COCTaBa, MAYIIETO HA MIPUTOTOBIICHHE
00/1eJIKH, MOPO30CTOMKOCTh KOTOPBIX OIPEAEISIETCS.

3.3. PesxiM IpUrOTOBJICHUS U TBEPJICHUSI HAOPBHI3TOETOHHBIX 00Pa3LiOB JOJIKHBI OBITh TAKUMH XKeE,
KaK U TIPU U3TOTOBJICHUH U TBEPICHUU 00JICIKH, MOPO30CTOUKOCTh KOTOPBIX OIPEICIISICTCS.

34. OOpa3upl W3rOTaBIUBAIOT HA CICIHAIBHOM CTCHAEC WO JIOOBIM  CIIOCOOOM,
o0ecrieynBaromnM MoydeHrne 00pasIoB ¢ TOH ke IUIOTHOCTBIO M CTPYKTYPOH, YTO U HaOPBI3TOETOH B
obpenke.

3.5. Tlocnme W3rOTOBJNEHUS M TBEPACHUS IOJYYCHHBIC O0pa3lbl MPOBEPSIOT HA HAIMYHE B HUX
BUANMBIX Je(eKTOB (OTKOJOB, pakoBHH ® Ap.). OOpasmpl, uMmeromue MepeKThl, HCKIIOYAloT M3
WCIIBITAaHUH.

4. IIpoBenenne NCNBITAHMIL M IPOTHO3MPOBAHNE MOPO30CTOHKOCTH

4.1. WsroromieHHble 0O0pa3lbl MCIBITHIBAIOT C IIEJbI0 ONPEJCNCHUsI HMX CTPYKTYPHBIX
XapaKTEPUCTHK: yCI0BHO-3aMKHYTOMH Il ; uHTerpansnoi I, nopucrocrei.

4.2. Kaxnelii W3TOTOBICHHBIM 00pa3el] WCIBITHIBAIOT Ha CXXAaTHe W W3 OCTaBIIEWCs Mocie
UCTIBITAHWM YacTH 00pas3la OTOMparoTcs OTHAENBHBIE KYyCKM M3 pa3IMYHBIX dacTed oOpasma uis
MOJIYYCHUST CPEIHEro 3HaueHHs MPOoOBl TaKUM 00pa3oM, 4ToObI 0OIIas Macca OTOOpPAHHBIX YacTei
cocrasisia He MeHee 300 r.

4.3. OnpeneneHre WHTETPATBHON W YCIIOBHO 3aMKHYTOH ITOPUCTOCTEH TPOU3ZBOAMTCS COTIACHO
tpebosanusam 'OCT 12730.0, T'OCT 12730.1—78, 'OCT  12730.2—78, T'OCT 12730.03—78,
I'OCT 12730.04—78, TTOCT 12730.05—78.

4.4. Onpenenenve BenmuuHbl I, Bexayr B ciexyromem mopsake. M3 KyckoB o0pa3uos,
OTOOPaHHBIX COTJIACHO H. 4.2, ymanseTrcs KpPYIHbBIA 3alOJHATENb W pa3pylLICHHbIE HEKPEIKUE JacTH.
3areM Kaxblil U3 KyCKOB HACBIIIAIOT BOAOH JI0 MOJHOTO HACHILECHUS MYTEM ITOCTETIEHHOW 3aJIMBKU
Bonod. Ilocie oaroro oO0pa3ubl BBIHUMAIOT W3 BOJbI, B3BEHIMBAIOT M OIPEACISIOT Maccy
BOJIOHACHIIIIEHHBIX 00PA3IIOB 1.

[ocne 3TOTO MPON3BOIAT THAPOCTATHYECKOE B3BEIIMBAHIE BOJAOHACHIIIIEHHBIX KyCKOB 00pa3ia u
OTIPEIEIISIFOT Maccy BOJOHACKIIIEHHOTO 00pasia B Bofe my,. Jlanee onpenensdor o0beM obpasua V, mo

hopmyie



v, =(m, - mH)L ()

[2)
Pu,o

riae pH,0 — MI0THOCTH BOJIBI, MPMHMMaeMasi paBHoii 1 r/cm’.

3arem 0TOOpaHHbBIE YacTH OOpa3lOB BHICYIIMBAIOT /IO MOCTOSHHOM Macchl B TEPMOBAKyYMHOM
mkady npu temneparype 25°C u maBnenun 66,6 Ila wim B cymmipHOM mKady Ipy TeMIepaType He
Boime 95°C W ompenerisiioT MacCy KaKAOTO BBICYIICHHOTO Kycka .. Ilocie 3Toro ompenensior
CPE/HIOIO INIOTHOCTB KaXKA0TO P, O GopMyJie

Po =7, @

o

Y BBIUHUCIISIFOT CpeJiHEee 3HAUCHHUE P, Ul 00pasiia.
3areM  ONpEeNesslIoT  MHTETPAIbHYI0  (OTKPBITYIO)  IOPHUCTOCTh,  YHCIEHHO  PaBHYIO
BO/JIOTIOTJIOLIEHHIO 10 Macce 1Mo (opmyie

m, —m,

I, =——=p, -100%. (3)

mC

4.5. YCI0BHO-3aMKHYTYIO MIOPUCTOCTH OIMPEICIIAIOT CICAYIONMM 00pa3oM. BHauaie onpenessor
WCTUHHYIO IUIOTHOCTH KYCKOB 00Opa3LOB, MOJY4YEeHHBIX 1Mo 1. 4.4. Jis 3TOro BBICYIIEHHBIE KYCKH
oOpa3ma mmepeTUparoT B TOPOIMIOK OO TaKOW TOHKOCTH, YTOOBI OH mpoxommn depe3 cuto 008,
MEePEMEIINBAIOT OTAENbHBIE YACTH 00pa3ia AJsl HOITyYeHHsI OAHOPOIAHOTO TOPOIIKA U UCIBITHIBAIOT C
nomouipto oobemomepa tuna Jle-lllatenpre—KaHuio, 3aloJIHEHHOTO KEPOCHHOM WM JIPYroi

WHEPTHOH K IIEMEHTY KUAKOCTBIO. VICTHHHYIO IIIOTHOCTH P ONPEIEISIOT HO (hopMmyIae

m
P=7 “
re m—macca IMOpOINKa, MOMIeANas HAa WCIBITaHHe; V—o0O0BeM XHUIKOCTH, BBITECHEHHONW Maccou
MOPOIIIKA, UCIIOIB3yEMOTO ISl UCTIBITAHUS.

3areM ompeelisoT 00IIy0 MOpUcToCTh 1, o hopmye

Pe

I, =|1- -100% , )
yo,

o

TZie P, ¥ p orpeziesnieHsl o Gopmyiam (2) u (5).

Iocne 3TOro ompeensAT yCIOBHO 3aMKHYTYIO MOpUCTOCTh Iy, KaKk pasHOCTh MexTy OOIel u
MHTETPATBHON U3 BBIPAKEHUS

Hy.3 = Ho - HH‘ (6)

4.6. Tlocne npoBeneHns UCTIBITAHUI 10 onpeneneHuto 3HadeHuit Iy, u I, Ha Bcex 6 o6pasmax
JUTSL TUTbHEHIINX PacdeToB OepeTcs cpeiHee 3HAaUCHNE BCEX OIPEAETICHHUMN.

4.7. Ilo nOTy4EeHHBIM 3HAYCHUSAM YCIOBHO 3aMKHYTOH M HHTETPAIEHON MOPHCTOCTU BBIYUCIIACTCS
3Ha4YeHHe KpuTepus Mopo3ocroiikocti Kmp3s o ¢opmyie

11

y.3

K,  .=— 7
mMp3 0’917” ? ( )

rae I1, u I, , onpezenstor no dopmynam (3) u (6) COOTBETCTBEHHO.
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3aBUCUMOCTb MOPO30CTOMKOCTH OT KPUTEPUSI MOPO30CTOMKOCTH Ky,

4.8. Mapka HaOphI3rOETOHA 110 MOPO30CTOWKOCTH F' OIpeessieTcsl M0 HOMOTpaMMme (PUCYHOK)
win 1o GopMmyIie

F:KMps'A, (8)

rae K, — kputepuii MoposocToiikocTu, ompenenseMslii no ¢opmyne (7); A — 3MOUpUYEcKHid
KO3 GUIHMEHT, KOTOPBIH UIst HAOpBI3rOeToHa mpuHUMaeTcs paBHBIM 200.

Tlpunooicenue 17
CrnpaBouHoe

INPEABAPUTEJIbBHO-HAIIPAT' AEMBIE AHKEPBI

[IpenBapurensHo Hampsraemble ankepsl ([THA) B 3aBUCHMOCTH OT XapaKTepa TPEIIUHOBATOCTH 1
OOBOJHEHHOCTH TIOPOJHOTO MAacCHBa MOTYT BBIIONHATBCS B BHUJE CTEPXKHEBBIX KOHCTPYKIHWH,
OMOHOJIMYEHHBIX JTH00 10 BCel AnmHe, 1100 3a IpelelaMy 3aKperiieMol 30HbI B 3aMKe (KOpHE) U B
OT0JIOBKE (KOPHEBBIE aHKEPBI).

I[MHA mpengnazHavaroTcs AT KPEIJICHUS OOJBIIETIPOJIETHBIX BBIPAOOTOK M BEPTUKAIBHBIX
0OHa)XEHUH TOPHOTO MacCcHBa B TPEIMHOBATBHIX CKAIBHBIX TPYHTaX ¢ Koa(dduimeHToM Kpernoctu f>2
(cM. . 4.28 Hacrosmux Hopm).

B 3THX ycnoBHSAX MPOYHOCTH 3aKPEIUICHUS 3aMKOB JOJDKHA oOecriedmBaThesi He Hmke 550 xH.
IIpu nepecedeHnn 3aMKaMu aHKEPOB 30H IPOOJIEHHS WM INIMHUCTBIX MPOCIOEK TOIIIMHON Oonee 1 M
(0 HampaBJIEHHIO OCH 3aMKa) BO3MOXHO CHIDKEHHE IIPOYHOCTH 3aKpelyIeHHs B pe3yJbTare
ocya0yieHns1 CIEIUIEHHs] [IEMEHTHO-TIECYaHOTO pacTBOpa CO CTEHKaMM CKBa)XXWHBI. B 3Tnx ciydasx
BOIIPOC O CHOCO0AX TOBBIMICHHUS NMPOYHOCTH 3aKPETICHHUS] 3aMKOB JJOJDKEH PEUIaThCsl HA OCHOBAHUH
PE3yNBTaTOB JOMOIHUTENbHBIX KOHTPOIBHBIX UCIBITAHUHN 3aMKOB.

Jnsi M3roTOBIIGHHST aHKEPHBIX CTEP)KHEH HCIIONIB3YIOT apMaTypy HEepHOANYECKOro Mpoguils,
METaJUIMYECKHE KaHAThl, apMaTypHbIE MPOBOJOKH, NPSAAH, AIS OMOHOJUYMBAHHSI—IIECYAHO-
[IEMEHTHBIC U MOJMMEpPHBIC COCTaBbI. [IpH MCIIOIB30BaHNH MIECYAHO-IIEMEHTHBIX COCTaBOB PAOOTHI MO
ycranoBke [THA 1omxHBI IPOU3BOANTHCA MPH TEMIIEPATYpE BO3AyXa B TOHHEIE M PAacTBOpPA HE HIKE
mwnoc 5°C, npu NoJIMMEpHBIX—HE HIbKe MUHYC 5°C.

KoncrpykTnBHO oMoHONMUYeHHBIH 110 Beel jumHe [THA mpencraBisier coOol yCTaHOBJICHHBIH B
OYpOBYIO CKBaXHHY apMaTypHBIH CTEpKEHb, H3TOTOBISIEMBId w3 ctamu Mapku 2502C kmacca A-III,
KOTOpBI TIOCIIE MPEABAPUTEIBHOTO HATSKCHUSI OMOHOJIMYMBACTCS HArHETAHHMEM B CKBAXHHY
LIEMEHTHO-IIECYaHOTO PACTBOPA.



Crep)keHb MO BO3MOXKHOCTU JOJDKEH HM3TOTOBJIATHCS W3 IEIBHOW apMaTypsl 0e3 CThiKa, a
COE/IMHEHHE €r0 C XBOCTOBUKOM OCYIIECTBIISICTCSI BCTBIK KOHTAKTHOM CBApKOM IO (IIFOCOM.

IIpenen mnpouyHocTH B 7-CyTOUHOM BoO3pare oOOpaslOB pacTBOPOB, NPUMEHSEMBIX IS
omonoJnunBanus ITHA, nomken 01T He Hike 20 MITa.

OcnoBanue orosioBka [THA Bemonnsiercs u3z 6erona mapku M300 (kmacc B22,5).

[Ipenen npouHoCcTH B 7-CyTOYHOM BO3pacTe 00pa3loB OeToHa JoJbKeH ObITh He MeHee 15 MIla.

O6opynoBaHue I IPUTOTOBIICHHUS PAaCTBOPA U HHBEKTHPOBAHMS CKBa)KUH BKIIFOYACT:

PacTBOPOCMECHUTENBHYIO YCTaHOBKY BMeCTUMOCTEIO 40—80 11; pekoMeHAyeTcs Il TPUMEHEHUS
pactBopomeniaika TypOynenTHas tuna C-868 ¢ BepTHKAILHBIM HCIOJIb30BAHUEM Bajla BMECTUMOCTBIO
80 1

IUTyHKepHBIH pacTBopoHacoc Tthma C-757 mmm C-251 mpoM3BOAMTENBHOCTBIO g0 1 M/a ¢
BHOPOCHUTOM;

pyuHoit pactBopoHacoc tuna C-420A;

MHBEKIMOHHbIE PE3MHOBBIE IIUTAHTH auameTpoM ot 1 1o 127, paccuntannsie Ha nasnenue 10 1,0
Mlla;

WHBEKIIMOHHBIE TPYOKH C BHYTPEHHUM auameTpoM 20—22 MM U TOJIIMHOW CTEHOK 2—3 MM,
JIJ'II/IHOﬁ 10 M, U3T'OTOBJICHHBIC U3 ITOJIUDTHUIICHA BBICOKOM IUIOTHOCTH WUJIK CTaJIBHBIC,

MEpHBIE EMKOCTH IS IO3UPOBKHU pacTBOpa.

O6opynoBanne s HarTsokeHHs crepkHed [IHA cocToWT W3 THOPaBIMYECKOrO IOMKpara
ycuimueM He MeHee 600 kH, ycTaHOBOUHBIX MpHUCTIOCOOIEHNH K HeMy U HacocHO# craniuu tuna HCII-
400.

B cocraB BcromoraTenabHOro 00OpPYIOBaHHS BXOAAT IOJMOCTH ISl IIPOHM3BOACTBA PadOT IO
ycraHoBKe, nebenka rpysomombemMHOcThi0 0,3—0,4 T mms mompema crepxkueit [THA w apyrux
MaTepualioB Ha MOJMOCTH, a TaKXE Pa3IM4YHbIH PyYHOH WMHCTPYMEHT (JIONAThI, KyBajJbl, KIIOUH
raeyHble U T. I1.).

K mecty pabor mo ycranoske ITHA nomKHBI OBITH 1OJIBEIEHBI JICKTPOIHEPTHS, BOAA M CHKATHIHA
BO3IyX.

YcTaHOBKE aHKEPOB IMPEALIECTBYET OypeHHE CKBaXHMH C HPOJYBKOW AJSI OUMCTKH OT OypOBOii
MEJIOYH, OCBIMABIIEHCSI TIOPOJBI U yJajeHusl ckonuBiiencst Boabl. [Ipu BomonpuToke Gonee 1 j1i/MuH
MPOM3BO/ISATCS IEMEHTAIHsI CKBRKUHBI JI0 €T0 IPEKpaIlleHNs] 1 TOBTOPHOE pa30ypHBaHHE.

HenocpenctBeHHo mociie MHBEKTHPOBAHWS B CKBOXMHY BBoAWTCS crepxkeHb I[IHA n
YCTaHaBJIMBACTCS B IPOEKTHOE TOJIOKEHUE. Pa3pblB BO BpEMEHH MEKAY OKOHYaHHEM HHBEKTUPOBAHUS
Y YCTaHOBKOM cTepxHs Oosiee 30 MUH He JIOITyCKaeTcsl.

[Ipu ycrpoiicTBe orojoBka KoHel 00caaHOW TPYOBI NOIDKEH OBITh BBEJCH B YCThE CKBAKUHBEIL.
3akyagHbIC AETAM yCTAaHOBHUTH TAK, YTOOBI INIOCKOCTH IIMTHI OBIIa EPIIEHANKYIISIPHA OCH CKBAXKHHBI.

Ilo mepumeTpy MINMTHl yCTaHABIMBACTCS OManyOKa, MOCJIE YEero NMPOCTPAHCTBO MEXIY HEH U
CKaJILHOM MMOBEPXHOCTHIO 3aIIOJIHAECTCS OETOHOM.

[Toce BBIMONHEHMS yKa3aHHBIX OIeEpanuil NMpeaycMaTpUBacTCsl TEXHOJIOTMYECKUH IepephiB He
MeHee 7 CyTOK Uil Habopa HE0OXOJUMOW MPOYHOCTH PACTBOPOM 3aMKa M OETOHOM OTOJIOBKA, IOCIE
Yero IMPOU3BOIUTCS BTOPUYHOE HHBEKTHPOBAHME.

Hatsoxenue crepxxua ITHA crnemyer mpou3BoAWTh He MO3AHEE 4yeM depe3 1 4 ¢ MOMEHTa
OKOHYaHHSI BTOPUYHOTO HHBEKTHPOBAHMS.

Ho ycraHOBKM B CKBaXHHbI cTepkKHU [THA nOmKHBI MPOWTHM HCHBITaHUS Ha MPOYHOCTH IO
crerraibHON METOUKE.

Tlpunooicenue 18
OO0s3aTeapHOC

®OPMA KYPHAJIA HCIIBITAHUN METAJJIMYECKUX AHKEPOB

HazBanue BrIpaOOTKH

JlaTa ycTaHOBKH Jara ucnibrTanus
IMuker
Ne Harpyska, kH [Ipumeuanue
aHKe-

poB CKOJIbXXEeHHE, MM




Cxema PacCIIOJIOKEHUA aHKEPOB U KPATKOEC ONNMCAHNUE COCTOAHUS
BLIpa6OTKI/I B MECTC UCIIbITaHUA

Hoanucu: Hauanvnuk yuacmka
Mapxuwetioep yuacmka
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Tlpunooicenue 19
Pexomennyemoe

METOJUKA OIITUMUN3ALIMU TAPAMETPOB AHKEP-HABPBI3I'BETOHHOM KPEIIN

Bripaskenne 3atpar cronmocT min Tpyna C Ha BO3BEICHHE aHKEPHAOPHI3r-OETOHHOM Kpemnu B
pacdere Ha OAMH METP TOHHES 3aIIUCHIBAIOT B BUAIE

/ 1
C=L,|é5+n—F+c¢h]|, (1)
a a

rae Ly,—nepuMerp KOHTypa BBIpabOTKH, M; &, 1, e—TIpUBeIeHHBIE KOA(PPHUIHEHTH ce0eCTOMMOCTH
(Tpyno3arpar) 1o BO3BeAECHHUIO Kpenu npuauMaioT mo EHuP.

Craraemble B CKOOKax ONPEIENsIOT 3aTPaThl:

nepBoe—Ha OypeHHe IIIMypoB IIOA aHKEPhl; BTOpPOe—HA YCTaHOBKY AaHKEPOB; TpeThbe—Ha
BO3BEICHUE HAOPBI3TOETOHHOTO TIOKPBITHSL.

Jns  pemeHus  3aJadyd  ONTHMHU3AIMM  PEKOMEHAYETCS  MOJIb30BAaTbCsl  MPOTPaMMOii
“KomOuHMpoBaHHas kpenb” (cM. npuinoxenue 10).

Hdns  ompenenenust cebectomumoctn S, pyO., IpH ONTHMAIbHBIX IapaMeTpax Kpemw H3
HaOpBI3rOCTOHA W JKEeNe300€TOHHBIX aHKEPOB, YCTAHABIMBACMBIX B TPYHTaX C KOX(PQHUIHECHTOM
kperocti f or 3 mo 10 pasHoil TpewmMHOBaTOCTH (Xapakrepuszyemoi koddduiuentrom K,) B
BbIpabOTKax npojieToM B oT 3 10 12 M pekoMeHIyeTcs NCII0JIb30BaTh HOMOTPaMMBI, IPUBEICHHBIE Ha
pUCyHKe, cTp. 122—123.

Hanpumep, B mopoxpax ¢ f=6, K;=2,5 u m1st BEIpaOOTKH IPOJIETOM B=3 M ONTUMAIIbHOU SIBIISETCS
KOHCTPYKIIUS M3 aHKepOB JUTHHOM /=1,5 M, ycraHoBIeHHBIX ¢ 1m1aroM ¢=0,85 M U HaOpBI3rOETOHHOTO
MOKPBITHS TOJIIUHOMN /=6 CM.

Tpunooicenue 20
Pexomennyemoe

ONTUMM3BAIINASA TAPAMETPOB APOYHO-HABPBI3ST BETOHHOM OBJAEJKHA

OnTuMu3upyeTcss KOHCTPYKIHUS, B KOTOPOH METAJUIMYCCKHE AapKU SBISIOTCS apMHUPYIOIIAM
3JIeMEHTOM HaOpHI3rOETOHHON 00IEIKH.

OO1as crpykrypa GyHKUMiA 11eiu V onpezensercs 00beMOM padoT, CBSI3aHHBIX C COOPYKEHUEM
apOYHO-HAOPBI3TOCTOHHOM Kperu

V=V, +Vy+V3+V,, (1)

rae ooveMsl Vi, V), V3, Vy onpenenstoTcess TEXHUKO-9KOHOMHYECKUMH TIOKa3aTeIsIMHA, COOTBETCTBEHHO
W3TOTOBJICHUS apOK, WX YCTaHOBKH, OOecledeHus] HaOphI3rOETOHOM TapaHTHPOBAHHOTO KOHTAKTa,
HaHEeCEeHUs HaOPBI3rOETOHHOTO 3aIIOJIHEHHSL.

[Ipn 3TOoM OCHOBHBIMH (DYHKLIMSMH LETH SIBIAIOTCS (PYHKIMM CTOMMOCTH Sy M METANIOEMKOCTH
M, KOoTOpBIE OIpeAeNOTCs o hopMyIam

S(N)+S, +8
S, = M)+, >+8,(h), @

a

N)*
M:ﬂ( )’ 5
a

rae a—IiIar apoK; A—TOJIIIMHA TOKPBITHS U3 HaOphI3roeToHa, N—Homep mpodwuis apku; S1, S2, S3,
S4—Kk03(pPUIHEHTBI, XapaKTEPU3YIOIINE, COOTBETCTBEHHO, CMETHYIO CTOMMOCTh W3TOTOBJICHHS apKH,
€¢ YCTaHOBKH, OO0ECICYCHHS KOHTAKTa, HAHECEHHsS KOHTAKTA, HAHECCHWs HAOpHI3rOeTOoHa; |—
yZieNbHas MeTAIJIOEMKOCTb.

IIpoBenst mo nmporpamme “Pak” (cM. mpunoxxenue 10) ceputo pacyeToB sl apOK, U3TOTOBJICHHBIX
U3 Ppa3IMYHBIX TPOQHICH, MOXHO OINPEACIHTh IIar apoK, COTJIACHO KOTOPOMY BBIOMpacTCs B
cooTBetcTBUH ¢ 1. 3.30 HacTosmmx HopM HeoOxommumast TONMIMHA HAOPEI3rOeTOHA.



3areM BBIUMCIAIOT S, U M, CONOCTAaBJIsAs MO HUM pa3jMyHbIC BapuUaHThl couyeTaHuil N, a, h,
BEIOMPAIOT ONTUMAIIBHYIO IO CTOUMOCTH HJTH METAJUIOEMKOCTH KOHCTPYKIIHIO.

a)

5.0/ &)
L M =2/m
0P~y '}mr_ T
80 M oo 22 S (R ~~4~o
70 100 S — .
&80
I 18 8 20 22 1y 15 18 20 22
Horep npogune Adymalpa Horep npopuna B0ymolipo

[IpumMep onTHMHU3AIUN KOHCTPYKIIMU apOYHO-HAOPHI3rOCTOHHOM
KpeH [0 CMETHOH CTOMMOCTH (a) 1 MEeTaJUIOEMKOCTH (0) B
pacdere Ha | M IITONBHHM:

® — @ — @ C rapaHTHPOBAHHBIM KOHTAKTOM apOK C IIOBEPXHOCTHIO BBIPAOOTKHY;
O—0O—0O 1o xe 6e3 rapaHTHPOBAHHOTO KOHTAKTA

B kadecTBe mpuMepa pacCMOTPUM OLICHOYHBIC [TOKA3aTENN KPEILICHUS BBIPA0OTKH TPAHCIIOPTHOM
HITOJIBHU BBICOTO# 4,5 M M POJIETOM 5 M, 3aJI0)KEHHOW B TPYHTE C KOA(PPHUIUSHTOM KpernocTu f=2.

Ha rpadukax (pHCYHOK) NpPUBEACHBI 3aBUCHMOCTH CYMMAapHOM CMETHOH cTOMMOCTH S |
METaJII0EMKOCTH M KOMOWHHPOBAaHHOM KOHCTPYKIMU KPEIUICHHS OT MPOQUIISL IBYyTaBpa, U3 KOTOPOTO
H3TOTOBJICHBI APKH.

AHanu3 9THX TpadUKOB yKa3blBaeT Ha LENecOO0pa3HOCTh YCTPOWCTBA TapaHTHPOBAHHOTO
KOHTaKTa apoK C IOBEPXHOCTHIO BBHIPAOOTKH. B 3TOM cilyuae MeTaJUIOEMKOCTh KpENu CyLIECTBEHHO
YMEHBILIAETCS, & CTOUMOCTb, HECMOTPS Ha TEH/ICHIMIO K YBEJIIMUYEHHIO C POCTOM MOIIHOCTH JIByTaBPOB,
OCTAeTCsI TAK)KE HUIKE, YeM TIPH KOHTAKTE B OT/ICIbHBIX MECTAX.

Poct crouMocTH TpM TapaHTHPOBAHHOM KOHTAaKTe OOYCIIOBJICH BO3pacTaHHEM CTOUMOCTH
OeTOHHBIX PaboT B ATOM THIIE 0011esIKK. OYeBHIHO, TIPH 3TOM, YTO HaHOONBLINK dPdeKT qocTuraeTcs
TIPY MCIIOJIb30BaHNH JIBYTaBPOB C HEOONIBIIMMH HOMepaMu cedeHust (10 Ne 20).

IIpy HEBO3MOXKHOCTH YCTPOWCTBA KOHTaKTa MO BCEMY MEPUMETPY apKH 3KOHOMHUYECKH
1[eJIeCO00pa3HbIMU CTAHOBSITCS 00JIee MOIIHBIE By TaBPbI.

IHpunoocenue 21
CrmpaBo4Hoe

PACYET APOYHOM KPEIIU

[TapaMeTpbl KOHCTPYKIIMM apoO4HOM Kpemu ciexyeT ONpelneNsTh W3 YCIOBUM MPOYHOCTH U
YCTOWYHMBOCTH TpPHU JICHCTBUM DPACUETHBIX HArpy30K OT JaBJIEHHsS TOPHBIX NOpoX (IiepBas rpymnma
MIPEAETbHBIX COCTOSHUN).

BennuuHy u Xapakrep pacnpeAeieHHs Harpy3oK Ha apKy CleyeT IPUHUMATh IO Pe3ylbTaTaM
U3MEpPEHUN B YCIIOBUSX CTPOSLIETOCS TOHHENS IUIM B AHAJIOTMYHBIX ycloBusX. lIpu orcyrcrBuun
YKa3aHHBIX JAaHHBIX Harpy3KH OIPEAENISIOT B 3aBUCHMOCTH OT BO3MOXKHOCTH OOpa30BaHUs CBOJA
OOpyIIeHNS] WM OTAEIBHBIX BBIBAIOB, €CIIM HCKIIOYEHA BO3MOXKHOCTH JABJICHHS IIOJHOTO CTOJIOA
HAJIETAIOIIUX TIOPOJ.

HMHTEHCUBHOCT HOPMATUBHBIX BEPTUKAIBHOM ¢ M TOPU3OHTAIBHOM p HAarpy3oK Ha Kpelb
NIPUHUMACTCS B 3aBUCUMOCTH OT COCTOSHUS IPYHTOB:

JUIS CITa00TPEIIMHOBATHIX

g=0,28 - K -yB; p=0; (D
JUIsL ’I‘peHII/IHOBaTLIX

q=0,54 - K -yB; p=0,136 x YH.; 2)



A CUJIBHOTPCHIMHOBATBIX

q=0,65 - K - yB; p=0,164 x YH.; 3)
JUTSL Pa3apoOJICHHBIX
q=09yB; p, = ; “)
JUTSL HECKAITBHBIX TIOPO/I IIPH CBOZ000Pa30BaHUN
_ /4 _ /4 2
g = 0,757(3 +2High); p, = 0,67(3 + fH +2Higp)ig’p ;
Q*
, =0,66p,; f=45——; (5)
6e3 cB0J000pazoBaHUs
@=LIvH; ¢=0.81q1; pi=1.2y - (h+ 0.5H)g’B; pr=0.66pi, (6)

Jns cKaJNbHBIX TPYHTOB € KO3()(UIMEHTOM KpENocTH B KyCKe f>4 HOpPMaTHBHBIE Harpy3KH
ClIelyeT IPHHUMATh B 3aBHCUMOCTH OT TPEIIUHOBATOCTH TPYHTOB (Tadm. 1).

JU1st HeCKaJIbHBIX M CHIIBHOTPEIIMHOBATHIX M PAa3APOOIEHHBIX CKAIBHBIX TPYHTOB HHTEHCHBHOCTb
HOPMaTHBHBIX BEPTUKAJIBHON ¢, WM TOPU3OHTAIBHON p,; PaBHOMEPHO paCIpEIENICHHBIX Harpy3oK

CJIE/IyeT ONPEIeNIsATh 110 (hopMyJiam:

/4

q, = —[B 2Htg(45O -

2f

%j } ; (7

7H) 2( 0 (p)
(g2 (s50 ). 8
H q 2 g 2 ()

rzie p=arctg f — yroy BHyTPEHHETO TPEHHs B TPYHTE.

Tabnauna 1
No Tpynmur Bosmoorcnvie sapuanmer 3aepyrcenus
T1/T1
1 B4 ﬂ;’u
Al Al
8/2
2 " D4 = N7
g Viig
82 8/u 4
e
Jq ﬁ,a‘q 8/4
CranvHovle + -- ** ' FE
D
¥ g )




Heckanvuvle

Ecnu npuBeneHHas BbicOTa cBOja OOPYINEHUS WM BO3MOXHOTO BhiBana /1 = — mpeBbmaer

IMMOJIOBUHY PpacCTOAHUA OT HICIBII'KM CBOJAA A0 MOBEPXHOCTU WM OO CJI0A c1a0bIxX HeyCTOﬁ‘IHBLIX
TO HWHTCHCUBHOCTL HOPMATHBHBIX BepTI/IKaJILHOﬁ u I‘OpHBOHTaJ’[LHOﬁ PaBHOMCPHO

TPYHTOB,
pacmpeeseHHBIX Harpy30K CIeIyeT OMpeaesaTh HO popMyIaM:
n
qg, = Z v.H,; )
i=1
" H
P, =2 7.H, +—y2 tg2(45°—%), (10)
i=1

IZle Y~—YyIeNbHbIH BeC I'PYHTa i-IO HAIIaCTOBaHMS; H—TOJIIMHA i{-TO HAIUIACTOBAHUS; H— YHCIIO
HAIUIaCTOBAHUIL; (—YyroJ BHYTPEHHET0 TPEHUs TPYHTa B OKPECTHOCTH BEIPAOOTKH.

PacueTHble Harpy3KH CleAyeT ONpeAessTh MyTeM YMHOXEHUs BEJIMYMHBI HOPMaTHBHOW HAarpy3KH
Ha KO3 PUIMEHT HaIe)KHOCTH, IPUHUMAEMBIH 110 TadJI. 2.

Tabnuma 2
Harpy3ska ot Bo3Mo)KHBIE BEIBAJIBI B TPYHTAX Oo6pazoBanwue cBona | [TomHerA cTONO
TOPHOTO JABJICHUS | Pa3MOKaeMBIX, |Hepa3MOKaeMEBIX, He HapyILCHUs HaJIeTaloIIUX
BBIBETPHBACMBIX | BBIBETPHUBAEMBIX IPYHTOB
BeprukansHas 1,3 1,0 1,3 1,0




| Topusonransuas | 1,3 | 1,0 | 1,5 | 1,1

CraTtuueckuil pacueT apok BeAyT Ha 33JaHHbIEC HATPY3KU C y4€TOM OTIIOpA TPYHTA.

Koapunment ympyroro otmopa rpyHta K TpH pacuere apok JAOMycKaeTcs INPHHUMAThH
MOCTOSTHHBIM 10 BCEMY KOHTYPY BBIPaOOTKH, 32 MCKJIIOYEHHEM IISIT apoK. BenmumHy otmopa rpyHTa
OIPEJICIISIIOT 110 JaHHBIM HCHBITAaHUH (IITAMIIOBBIX WM IPECCHOMETPUYECKUX) WIIM NMPUHUMAIOT MO
aHajoruu. [Ipu 3TOM cieqyer y4WThIBaTh KadecTBO 3a0yTOBKM MEXIYy apKOH M ITOBEPXHOCTBHIO
BBIPAOOTKH € TIOMOIIBIO COOTHOIICHHS

K=¢K.,, (1)

rne K,—u3BecTHBIN K03(Q(HUIMEHT OTHOpa, MONYYCHHBIH JUIsl JaHHBIX YCIOBHUH HMPUMEHHTEIBHO K
MOHOJIUTHOHM 00nenKe; e—Ko3(pPHUINEHT, YUNTHIBAIOMINN TONIINHY 3a0yTOBKH 7y, OTPEAEIISIeMbIil 110
rpaduKy (pUCYHOK).

Koaddunment ynpyroro orrnopa rpyHTa noJ miTaMu apok K, onpenenstor no popmyie

h
K,=K, |—, (12)
n o 2Bn

rae ]’la—HOJ'IHaSI JJIMHA apKu; BH—HII/IpI/IHa NOJOLIBLI ITATHI apKH.

[Ipu u3BecTHOM MOJyINe neopMalMi MaccuBa rOpHBIX Mopox E, u koddduuuente [lyaccona v
KO3 QHIUEHT OTIOPa OMPELIIAIOT 0 hopMyJIe

K E, 13
° R(1+v)’ (13)
SO
rae R=,— —IMpPUBEIECHHBIA pajnyc Bblpa60TKI/I; S,—IuIomanb MOIIEPECYHOIO
T

CCUCHUA BLIpa6OTKI/I.

£
a0

e, O
) 10 5 Q0

3aBucuMOCTh KO3((DUITHEHTA € OT TOJIINHBI 320y TOBKH 7y

CraThuecKuit pacyeT apKu KpPCIUICHUA CICAYCT MPOU3ZBOAWUTL JId KaXJI0I0 BO3MOXHOI'O B
JIAHHBIX YCIIOBHSIX BapHaHTa 3arpyxeHus (cM. Tabul. 1) Ha eAMHUYHYIO BEPTHKAIBHYIO HArpy3Ky ¢,=1
U COOTBETCTBYIOUIYIO €/l TOPU30HTAIIbHYIO Harpy3Kky P.,.

B kauecTBe pacdyeTHOH CXeMbl CleAyeT NPUHUMATh CXeMy C IIapHUpaMu B marax. Hamudwme
JIpyTUX IIApHUPOB OINpejessercs KoHCTpykuueil apku. Ilo pesympTaraM cTaTH4ecKoro pacuera
JOJDKHBI OBITH ONpE/eNeHbl BEIMYHMHBI HOPMAJBHBIX CHI V; M HM3rH0arommx MOMEHTOB M; OT
€IMHUYHOM HAarpy3KH B KQKIOM i-M CEUCHHHU apKH.



PacueTHBIM COCTOSIHMEM KOHCTPYKLMH apKH CIIeJyeT CUMTaTh TaKoe, MPU KOTOPOM OJHO W3 €€
CEYEeHUI MEePEXOAUT B MPEIeIbHOE COCTOSHUE.
[IpenenbHOE COCTOSIHUE CEUSHHS CTANBHOW apKH HAIJIC)KHUT OIPENENATh COTJIACHO TPeOOBAHMSIM
rimaBbl CHull o mpoeKTHpoBaHUIO CTATBHBIX KOHCTPYKITHI.
Hecyyto criocoOHOCTb i-r0 ceueHHs CIIEIYeT OIPENeNIsATh PEUICHUEM OTHOCHTEIHLHO BETMYUHEI

q; A3 CJICAYIOUICTO YPABHCHUSA

rne F— miomanap i-ro NonepeyHoro CeUeHus apKy;

ro CCHYCHHUA apKu Jis1 ABYTaBpa

3
Ny, |? Mg, -1
FR, WrR,
W"JI

1

W™ =1,12W,, tne W;—

1

nmpeac NMpovYHOCTH MaTCpuajia apKu.

(14)

— IJTACTUYECKUI MOMEHT CONPOTHUBIIEHUS i-

YIOPYIMidi MOMEHT COIpPOTHBIIEHUS; R,—

MaxkcumanbHass BepTHKAJIbHAs HArpy3Ka, KOTOPYIO CIOCOOHA HECTH apKa (ax OMPEICIICTCS
COOTHOIIEHHeM max ¢ =min ¢; (i =1, 2, 3, ..., n).
[ar apok a onpenesnsoT U3 COOTHOILICHUS

_ CImin

a )
g

IJie ¢,—pacueTHas Harpyska JUlsl JaHHbBIX yCIOBUI HArpyKEeHHs.

15)

[pumep. OmnpenenuTs mar apok u3 AByTaBpa Ne 27 BpeMeHHON KpEeNH C IEPEBSTHHON 3aTsDKKOM
B OJHOIIYTHOM J>KEJIE3HOJIOPOKHOM TOHHENE mposieToM B=6,6 M u BBICOTOH 8,6 M B TIpyHTax
KPenocThio f=2 kod(duimentom ornopa K=40 kr/cm’.

B pesynbrare pacuera o nporpamme “RAK” (cMm. npunoxenue 10) nomyyaem: mar apok a=0,71
M; HanOoJiee HapsHKEHHOE CeUeHNE HaXOANTCS B IIEIIBITe CBO/IA ApKH.

Tpunooicenue 22
CrpaBouyHOE

PEKOMEH/JIAIIUU ITO YCTPAHEHHIO BO3MOKHBIX TE®EKTOB B OB/IEJIKE 13

YCHIICHHE
BOJIONIPHUTOKA B
320011

YCKOpUTENeH CXBaTbIBaHUS |
TBEPICHUS, [UI1 MOBBILICHUS
CONPOTHUBIISIEMOCTH Pa3MbIBY

HABPBIBI'BETOHA
OO0BexT [Ipu3Haku Heo0OxoanMbie MEponpusITHs
HaOJOICHUS HOSIBJICHUH [0 YCMOTPEHHUIO C MIPUBJICYCHUEM ITPOCKTHPYIOLIHX
nedexTa TIPOU3BOJIUTENS paboT opraHu3anui
JI06 3a60s IToTeps Cokparenne BEJIMYUHBI | YMEHBIICHHE CEYCHUS BBIPAOOTKU
WIN TPYHT | yCTOWYMBOCTH [3aXOIKH, KperuieHHue Jiba 3a00s1|B mpoxojke, paspaborka jba 3a00s
BONIM3H J10a n6a 32008  |HaOpBI3r-6eTOHOM C LEHTPalbHBIM SIAPOM TPYHTA,
32005 KperuieHue Jida 32008 aHKepaMu U
T. 1., XHMHYECKOE 3aKperuieHHe
IPYHTOB, OIlepexaromias 3a0uBHas
Kpelb, CEKIHMOHHBIA TpyO4aThIit
9KpaH M T. 1.
[TosiBnenne |YckopeHue omnepaiuu | Y cTaHoBKa MIPOTUBOOOBALHBIX
BBIBAJIOB pa3paboTku rpyHTa U |CpeacTs (3a0uBHas KpeTb,
HEMEJICHHOE HaHECEHHUE |CEeKIMOHHBI TpyOYaThlii 9KpaH),
HaOpBI3rOETOHA YCTaHOBKA  CTalbHOH  apOYHOU
Kpeny, XUMHYECKOe 3aKpeIuICHUE
TPYHTOB
[MosiBnenue wim |McnonszoBanue nobaBok— | BogonoHmwkenne (bypenne

IPEHAXHBIX CKBaXKHH, TIyOMHHOE
BOJOIIOHI)KCHUE, BOJOIIOHIKCHUE
yepe3 UriiouibTpel). XUMHUECKOE
3aKperuieHre TPYHTOB




Habps3r-
6etoH

AHKepbl

Apounas
Kperb

IIpocanku Ha
MOBEPXHOCTH
M B MacCHUBE

Hedopmarus
BHYTpH
MaccHBa

Jedopmanns
CCUCHUS
BBIPaOOTKH

CmMeleHue cTeH

IIyuenune
HOZOIIBBI
BBIpaOOTKH
BrinyunBanue
WIIH
OTCIIaBaHUE
HAOpBI3rOETOHA

IlosiBnenue
TPELUH U
pa3pyLeHui
CIBHUIOBBIX

[Tporuodsr
OTIOPHBIX
TUIACTHUH,
pa3pbIB aHKEPOB
HUckpusnenue
apoK

3HauMTeIbHAS
mpocajka
MTOBEPXHOCTH U
nedopmarus
BBIPaOOTKH,
HapacTaHHe
CKOpPOCTH
pa3BUTHS
nedopmanmu

Bospacranue
nedopmarnuu
BHYTpHU
MacCHBa,
pacupeHue
TPaHULBI 30HBI
pa3pymeHus
TpyHTa

YBenuueHue
nedopmarmit
TOTIEPEYHOTO
CEUYCHHS
BBIPaOOTKH,
POCT CKOpPOCTH
WX Pa3BUTHSA

Hemennennsie 3aMbIKaHHS
o0paTHOTO CBOJa, KperieHue
o0OpatHOro cBoza
HaOpBI3TOETOHOM

Yckopenue

HaOpPbI3rOETOHUPOBAHUS
oOpatHOro cBOJIA

Hemennennoe HaOpBI3T-
OCTOHUPOBAHUE rocJie
pa3paboTku IpyHTa,
IIpUMEHEHHE apMaTypHOI
CETKH, YBEIMYCHUE TOJIHHBI
HaOpBIRroeToHa

IIpumenenue apMaTypHOU
CEeTKH, IPIMEHEHHUE HCIIEPCHO-
apPMHUPOBAHHOTO

HaOpbBI3rOeTOHA

VYBenuuenne CHOCOOHOCTH
aHKepoB K jaedopMarmsivM—

YCTaHOBKA YHPYTUX MPOKIATOK
MEX]Ty OTIOPHBIMHU IUTACTHHAMHU
Pocmyck 601TOB B COEIMHEHUSX
CerMEHTOB s oOecreueHus
MTOIATIINBOCTH KPETn

IIpuMeHeHHe  oOmepekaroIero
KpEeTUIeHHS TpyHTa c
YATMHCHHBIM CEKIIMOHHBIM
TpyOUaTHIM JKpPaHOM,
COKpaleHue MIPOMEXKYTKA
BPEMEHH MEXIy pa3pabOTKOH
TpyHTa u KpEIUICHHEM,
COKpaIlieHume BCJIMYUHBI
3aX0KM M HEMEIUICHHOE
MO IepXKAHUE cBOJA
BEIPAOOTKH

CoxkpaleHue Inepuosa MeExXIy
pa3paboTKoil W KperuieHHeM
TPYHTa, YMEHBIICHHE CpOKa
YCTaHOBKH aHKEPOB,
YCKOPEHHOE 3aMbIKaHUE

o0OpatHOro cBOJIA

CokpallieHre mepuojia BpeMeHH
MEXITy pa3paboTkoit "
KpeIIeHHEeM TPYHTa, YCKOPEHHUE
CpOKa  YCTaHOBKHM  aHKEPOB,
MOBBIIICHUE CITOCOOHOCTH
aHKepoB K  Jedopmanusam—
[IpUMEHEHHE YIpYrux
MPOKJIAJOK MEXIY OIOPHBIMH
IJIACTUHAMU aHKEPOB

VBenuueHue — YHcCla  aHKEPOB.
XUMHAYECKOE 3aKpETNIEHHUE TPYHTOB

AHKepHOEe KpeIyieHHe 00paTHOro
CBOJIa, COKpAILIEHUE JJIMHBI yCTyIIa

VYcraHoBka aHKEpOB W
JIOTIOJTHUTEIBHBIX aHKEPOB
VYcraHoBka JIOTIOJIHUTEIIbHBIX
YJIMHEHHBIX aHKEpOB, YCTAaHOBKA
apoK (mpm HEO0O0XOAUMOCTH
MOJATINBBIX), HAPE3Ka Mpopeseil B
HaOpbI3roeToHe

YcraHoBka JIOTIOJTHUTEIIBHBIX
YATMHEHHBIX aHKEPOB,
UCTIONIb30BAHNE  BBICOKOIIPOYHBIX
aHKEpOB

YcraHoBka JIOTIOJTHUTEIIbHBIX
YATMHEHHBIX aHKEPOB,

HCIOJIb30BAaHNE IIOJATIMBBIX apOK
U rpopeseil B HabpbI3roeToHe
VMEHBIICHAE  JOTOJHHUTEIBHBIX
VIUTHHCHHBIX AHKEPOB,
HCIOJIb30BAaHNE IIOJATIMBBIX apOK
W rpope3seil B HaOpbI3roeToHe

VYcraHoBka aHKEpOB U
JIOTIOJIHUTETIBHBIX YAJTUHEHHBIX
aHKEpOB, YCTaHOBKa apoxk,
YMEHBIICHHE  JUIMHBI  YCTYIa,
nepexon Ha MIPOXOJKY
MHUHHAMAaJIBHBIM OOpaTHBIM CBOIOM
B KaJIOTTE, HarHETaHUE PacTBOpa 3a

Kpenb WIIH XMMHUYECKOE
3aKpeIuieHHe IPYHTOB

YcraHoBka JIOTIOJTHUTEIIBHBIX
YAIMHEHHBIX aHKEPOB,
YMEHBIICHHE  JUIMHBI  YCTYyIa,
epexon Ha MIPOXOJKY

MHUHUMAIIBHBIM ~ YCTYIIOM HJIH  C
BPEMEHHBIM OOpaTHBIM CBOJOM B
KaJoTTe, Hape3ka Tpope3el B
ciydyae o0pa3oBaHHs TPCIIMH B
HaOpbI3roeToHe




