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[IPEIACJIOBUE

1. PASPAFOTAHBI IOxubiM PeruonansaeiM oTaeneHueM Poccuiickol AkaleMUuM
Apxutektypsl U CTpouTenbHBIX HaykK, HMI MexaHWKH U IIPUKIIaTHOW MaTeMaTHKH

uMm. .M. Boposuua, Hay4Ho-HCCIefOBaTEIbCKUM U NPOU3BOJACTBEHHBIM IIpEl-

npustiem «MHTPODIK», OAO uncturyra «POCTOBCKUH ITPOMCTPOU-

HUUWITPOEKT», Hayuno-nipousBoactBeHHBIM npeanpustueM «QPYHJIAMEHT-
CIIELUTPOEKT» u Hayuno-npoussoacteeHHol nabdopatopueit «[ ' EOBE3OITAC-

HOCTDBb» PocToBCKOro rocyiapCTBEHHOIO CTPOUTENBHOI'O YHUBEPCUTETA.

BHECEHBI IOxHpiM PervoHansHbeIM oTHesieHHeM Poccuiickoil AkageMHUH
ApxutekTypsl 1 CTpOUTENBHBIX HaYK.

2. [TPUHATH]I U BBEJIEHLI B JIEVMUICTBUE mnpuka3oM MHHUCTEPCTBE CTPOUTEIIh-
cTBa, apxuTekTyps! H JKKX PocroBckoit obnactu ot 28 anpens 2005 . Ne 59.

3. BBEJIEHBI BITEPBBIE.

4. SAPEI'MICTPHUPOBAHALI [lenapTraMeHTOM CTPOUTEIBECTBA U XKHUITHIIHO-KOMMYHAaJIb-
HOTO X031 cTBa MUHHCTEPCTBA perHoHabHOro pa3suTus Pocculickoil Menepaiiuu

(muceMmo Ne 8870 — BJI/70 ot 21 nexadbps 2005 1.).
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BBEJEHUE

Hacrosuie HOPMBI 110 NMPOEKTUPOBAHUIO H YCTPOHCTBY OCHOBAHUIT M (DyHJAMEHTOB IOBLILIEH-
HOH necyuied crmocobHocT paspaboTaHsl B pasBurue ob6g3arenbHbiX monoxenust CHull 2.02.01,

CHnul12.02.03 u CHull 3.02.01 ¢ yueToM onbita paboThl HayYHO-HCCNIE10BA1 €JILCKUX, TPOEKTHO-KOHC -

PDYKTOPCKHMX M MPOU3BOJACTBEHHBIX opranusanuid 10ra Poccuu.

3 HOpMBI BKJIIOYEHBI HOBBIE CITOCOOEB! IMOATOTOBKH OCHOBAaHHMH, obecneuuBamoLiue npeobpasona-
HHE I'PYIITOB B MACCHUBE C LIENBIO YIYYIIEHHS HX FeOTEXHHYECKHUX XapaKTePUCTHK, paspaboranneie HUY
MEXAHUKH U NpukiagHoi Marematuku uMm. M.U. Boposuya (kanauaar texH. Hayk: b.H. Mcaes — pykoBo-
NUTENbL TeMBI, KaHauaaTel TexH. Hayk: B.P. babasu, A.I. Jlynes, kaugugat xum. Hayk H.H. [lanxosa,
c.i.c. B.B. benoxmouesckuit), pupmoit HUITIT «MHTPO®3K» (xanmunar texH. Hayk C.1O. bagees,
kanaunar ¢-m nayk I.H. Ilasauk, umxenepnl: B.C. banee, M.B. Kysuneuos, B.b. Hcaes), HIIII
«PYHIAMEHTCIIELIITPOEKTT» (kanaunar TexH. Hayk A.D. Cene3ues), HayuHo-npon3BoACTBEHHOM
saboparopucit «'EOBE3OITACHOCTh» PI'CY (noxkiop Texn. vayk O.I5. Hpuxomtenko, kaujaunar
rexi. nayk B.B. Jloryrun), OO0 «'EOTEXHUKA» (kanamaar reoioro-myHepajorudyecKkiux Hayk
B.Y. IamkoB) u OAO uuctutyTa «POCTOBCKHUU [TPOMCTPONHUUIIPOEKTY (kanauaar Texi.
nayk A.M. ['onosanoB).

TepputopuanbHple CTPOUTENLHEIE HOPMEI YCTAHABIMBAKOT OCHOBHEIE TPEOOBaHUS K HaEXKHOCTH
OCHOBAHH# M (PpYHIAMEHTOB NOBBIILUEHHONA HECYUIEH CITOCOOHOCTH, OCOOEHHOCTAM UX ITPOECKTHPOBAHUA
H METOJIaM pacyeTa.

C'nocoOb! NOArOTOBKH OCHOBaHMY, NpUBEJEHHBIE B HOpMaX, Hauboee 3 PEeKTHUBHB! IPH CTPOU-
TEJILCTBE OOBEKTOB B CHOMHBIX HHKEHEPHO-I€OJIOTHYECKHX YCIOBUAX, HA NPOCaN04YHbIX, HACBHITIHBIX H
cnadbIX, clIbHOAE(hOPMHUPYEMEIX MPYHTAX, a TakXkKe NpH cTabuau3auuy HEpaBHOMEPHBIX 0CaJOK aBa-
PUHAHBIX 3MaHUN U COOpYXKEHUH, B 0OCOOCHHOCTH B YCJIOBUAX IJIOTHOHW rOpOACKO# 3aCTPONKH.

[TpennaraemMble KOHCTPYKTHBHBIE H TEXHOIOTHYECKHE PELICHUS HOCAT PEKOMEHAATEIbHbIH XapaK-
TEP M I03BOJISIFOT HA OCHOBE TEXHMKO-3KOHOMHYECKOI'O CPaBHEHHUSI BAPUATOB BRIOpaTh HauboJiee Ha-
NEXHDIM U 3KOHOMHYHBIHA cnoco0 IMOBLILICHHS HECYyIeH CMOCOOHOCTH OCHOBAHHN M (YHIAMEHTOB B
CJIOXKHbBIX MHIKEHEPHO-T€OJOrHYeCKUX YCI0BHIX PocToBCKOH 0b6nacTy.
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TeppuTOopHabLHBIE CTPOUTEILHbIE HOPMBI PocTOBCKOH 001aCTH

OCHOBAHUS U ®YHIAMEHTHI MTOBBIIIEHHON HECYIINEH CIIOCOBHOCTH

1. ObJIACTb IPUMEHEHUWA

1.1. HacTosimine HopMbI yCTaHABIUBAIOT IMOJIOXKEHHA 110 YIIYYIIEHUIO CTPOUTENBHEBIX CBOHCTB I'PYH-
TOB B OCHOBAHMAX 3JaHHH U COOPYXEHHH CIIocO0aMH HHBEKUUHU XUMUYECKHX pacTBOPOB, apMHPOBA-
HHUs BCIICHEHHLIMU [IEMEHTOIPYHTOBBIMH PACTBOPAMM UEpE3 HaMNpaBIEHHbIE THAPOPa3phIBbl, YKPEILJIe-
HUS XUMHUYECKHUMM H LIEMEHTHBIMH pacTBOpaMM 4Yepe3 MHBEKIHOHHBbIE TPYOKH, YCTaHaBIIMBAEMEBIE B
Teje (pyHaaMeHTa, apMUPOBaHUS CBASMU-UHBEKTOpPAMU K OYpOHaOUBHBIMU 3JIEMEHTAMH.

1.2. YkazaHuHble cnocoObl pEKOMEHAYETCS IPUMEHATE B CIIEAYIOIUX CllydasX:

— MPH CTPOHUTENLCTBE U PEKOHCTPYKILHH COOPYKEHUM B CJTIOXHBIX IPYHTOBBIX YC/IOBUAX ([IPOCcaaoy-
HbIC, HACLIMble U cnabble, cuitbHouE(pOPMUpYEMbIE IPYHTBI, HEOMHOPOIibIE B [JIAHE U 110 IMYOHHE);

— I[IPHA CTPOUTENLCTBE 3IaHHH U COOPYKEHUH ¢ OONBIIMMHU YACHbHBIMY Harpy3kamH IO MOJOLIBE
yH/IaMEHTOB;

— FIPU CTPOHU FeJibC IrBe HOBBIX 00 bEKTOB PAJIOM C CYLIECTBYIOLIUMHE B YCIOBUAX IJIOTHOU MOPOJICKOH
3aCTPOHKH JINOO BHYTPH JEHCTBYIOIUMX NPEANPUATHH;

— MPHU HEOOXOAUMOCTH CTAaOHJIM3ALIMH OCAJOK aBAPUMNHBIX COOPYXEHU;

— TIPY YKPEIUIEHHU OTKOCOB, HACBINEH; TAMIIOHMPOBAHUY TPEUIMH, ITOJIOCTEH, a TaKXKe NpH YCT-
PONCTBE 3aBEC U T€OXUMHUUYECKHX OaphepoB.

1.3. Hacrosuye HopMBI HOPHMEHSHOTCS TAKXKE IIPH NMPOEKTHPOBAHHUM 3JaHHH M COOPYXXEHHH,
BO3BOJUMBIX B CEHCMHYECKHX, KAPCTOBEIX pailloHaX M Ha noJpabaTsiBacMBIX TEPPUTOPHUSX, C YIETOM

TpeboBanuit CHull II-7, CHull 2.01.09 u CIT 50-101.

2. HOPMATHUBHDIE CCbIJIKH

B HacTosIUX HOpMaxX NPHBEACHBI CCHUIKH Ha CIEOYIOLIUEe HOPMAaTUBHbIE IOKYMEHTHI:

CHull 2.01.09-91 3nanus ¥ coopyXeHHs Ha nmoapadaTbiBaeMbIX TEPPUTOPHAX M NpPOCaTOUIIbIX
IpyHTAax.

CHull 2.02.01-83* OcHoBanus 31aHUH ¥ COOPYKEHUH.

CHull 2.02.03-85 Cpaiinbie pyH1aMEHTEI.

CHull 3.02.01-87 3emMnsiHbIe COOpPYXEHH S, OCHOBAHUS U ()YHIAMEHTBHI.

CHull 52-01-2003 betoHHble U Kene300eTOHHBIE KOHCTPYKIIHH (OCHOBHBIE HOMOXKEHUS.

CHull II-7-81* CrpourtenbcTBo B ceficMUuecKUx palioHax.

CIT50-101-2004 IIpoexkTupoBaHKE B YCTPOICTBO OCHOBaHUH U (PYHAAMEHTOB 31aHUN U COOPYXKEHHH.

CIT 50-102-2003 IlpoekTupoBaHHE U YCTPOMCTBO CBaHBIX )YHIAMEHTOB.

CI1 52-101-2003 beroHHkie U xene300€TOHHBIE KOHCTPYKIHH 0€3 NpeaBapUTEIbHOIO HalpsKe-
HUS apMaTyphbl.

['OCT 10180-90 bBeronrl. MeTonel onpeneneHnss NPOYHOCTH M0 KOHTPOJIBHBIM 0Opa3uam.

FOCT 12248-96 I'pyutel. MeToas!l 1abopaToOpHOro OIpene/IeHUsS XapaKTEpPHUCTUK MPOYHOCTH U
e OpMHPYEMOCTH.

['OCT 13079-93 Cunukar HaTpusg pacTBOpPHUMBIHA. TeXHHYecKHe yCIIOBHSI.

[[OCT 24452-80 Beronsl. MeToibl UCHIBITAHUS.

'OCT 25100-95 I'pynrsel. Knaccudirkanmus.

3. TEPMUHDI H OTIPEAEJNEHUSI

TepMuIILI ¢ COOTBETCTBYIOIIHMY ONPeJIeSIEHHSIMU, HCITOJIb3yeMble B HACTOSIIIUX HOPMAX, NIpHBE-
Jensl B HpHIJIoKeHu A. HauMeHoBaHusa rpyl roB OCHOBAHUH 3MaHUl U COOPYKCHUIM MPHHATBI B COOI-
BeTcTBHU ¢ [ OCT 25100,

WUsiane oduimanniioe
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4. ObILIME IMTOJOKXEHM S

4.1. OcnoBanis it ()yHLAMCHTDI IIOBBILIEHHOIT HECYLICH CTOCOOHOCTH AOJDKHBI IIPOEKTUPOBATHCS

1a OCHOBANHM:
— MaTepHanoB HIHKCHCPHO-TCOJOIHYCCKUX U THAPOIreOJOrMUYSCKUX H3LICKaHUM TIONaaKy v Jiat-

HbIX J1aDopalopHbIX HecnenoBali rPpyHToOB;
— PE3yJIETATOB JadopaToplbIX UIH ONBITHO-NIPOHU3BOACTBEHHEBIX PaboT 110 XUMHYECKOMY 3aKperl-

JICHHIO JIKO0 apMUPORAIHIO I'PYHTOB;
— TEXHHYECKOH JIOKYMCITTaliMN, O FPAKAIOLLEHN KOHCTPYKTUBILIE 0COOCIIIOCTH 3J/1allui U CoopyxKe-

HUI, MX HA3HAYEHHE ¥ YCJIOBHS DKCIIlyaTauuu;
— MaTepHasoB HATYPHbIX 00CIenoBaHui U AaHHBIX HAOJIONCHHU 3a OCalIKaMU 3J1aHH# M COOPYIKEHMIA;
— JAHHBIX O HAJIHYHI peareHTOB, MaTepHaIOB, 000PYA0OBaHHUA U TEXHUYECKOH BO3IMOKHOCTH Bbl-

lonuennusa padort;
— pedctByowuXx gopmanisubix gokymedtos (CHull 2.02.01, CHull 2.02.03, CHulT 3.02.01,

Cl150-101, CH 50-102 1 np.).
4.2. 1 IpoekT ykpelicHiisi IPynToB OCHOBaHMA (pYHAAMEHTOB JOJDKEH COAEPKATh:
— JIAaHHbIE O Harpy3xax 1 BO3ACHCTBHUAX HA I'PYHTHI OCHOBaHNA,

~ TIOSCHUTENILIYIO 3a1HICKY € OIHCAaHUEM MPUHATOrO criocoba 3akpericHus, napaMe1poB Kpers-
X PACTBOPOB. KOHUCTPYKIHBHOMH CXEMBI YCUJIEHHS] TPYHTOB OCHOBAaHUs U ONBITHLIX padoT;

— onpeJeNeHue 11apamct poB 3akperieus 1o JaHHbIM nadopaTopubix JIMOO NONEBbLIX HCCIC)IOBAITHHA;
—1 payHUYECKYIO YaC I b. BIINIOUAIOULYIO: 1LU1aH PACIIONIMKEHH S ApMOITIEMEHTOB, MECT OypeH U sl CKBAXKHH U
HOUPYKEHTIsl MTbEKTOPOR C HAHECEHIIEM HarpasJieHHBIX FTHAPOPa3phIBOB; I€0JIOTHUYECKHE Pa3pe3bl C yKasa-

HICM 110JI0’KEHHS HHBEKTOPOB [10 INTYOHHE ¥ paluyCOB 3aKpEIUICHMs; KONMYECTBO 3aX000K M UX pPa3sMephbL;
MECTa BbIMTOJHEHUS KOHTPOJBHBLIX ITHBEKUUN; IpUMEYaHus, OTpakatouiue 0CoOOEHHOCTH NPOEKTa;

— pacyeTHYIO 4acTb C pe3vikTaraMy pacyeTa OCHOBAHUS M3 apMHPOBAHHOIO WJIHM 3aKPENJIEHHOIO
rpydra no npegenbdbiM cocrosayusaM comtacio CHull 2.02.01 u CII 50-101 ans cucteMsl «coopyxe-
Hile—()yHIaMEeHT—OCHOBaHNEY C YYETOM CBOICTB 3aKpEIUIEHHLIX H HE3aKpEIJIEHHbIX MAaCCHBOB;

~ nojicuer 06neMoB pador 1 pacxona MaTepHasoB;
—~ onHcanne npoisBoact a paboT. KOHTPOJIA KayecTBa I TEXHUKI 6€3011acHOCTH;

— CMETHYIO JOKYMEH 1 al1HIO:
— JlaHHbie 00LIero xapakiepa 110 BCIIOMOraTe/ibHbIM paboTaM U MEpPOIPHITHIM, 0OecneynBaro-

M HPOU3BOACTBO pado1 B 31IMHEE BPEMS.
B cnyuyae HEOOXOAMMOCTH B IIPOEKTE H3J1aratoTCs peKOMEeHJalMU, CoAepallie yKa3aHus 10 KO-
HOrHH, MeTosaM Habmoaens 3a ocankaMi 1 aedopMalUsiMi 34aHUs, IIPOBEPKE BOJOHECYLIMX KOMMY-

HHKaIHH, a TAKXE 110 BOUO3aLITHEIM MEPONPUITUSM.

4.3. Ilpu paszpadborke npoex1oB NPUMEHSIOTCS pa3JinyHbIE KOHCTPYKTHBHBIE CXEMBI 3aKperICHUS
11 apMHPOBAHIA TPYHTOB B OCHOBAHHMHM 3JaHUM U COOPYXEHHH B 3aBHCHMOCTH OT THIA UX (yHAaMeH-
10B. 'PYHTOBBIX YCJOBHH. clioco0a 3aKpelyieHHs U peliaeMbIx 3anad (cM. npuinoxedus b, B, ).

4.4. OcHoBaHME 110BLILEHHONW HECYIIEH CIIOCOOHOCTH AOJDKHO OBITH 3alIPOEKTUPOBAHO C YCIO-
BHEM HCKIIOYEHHUA HEAONYCTUMDIX IIEPABHOMEPHBIX 0CAA0K COOPYKEHHA IIPH 3aMauyuBaHUM I'PYHTA B
Hpenesiax AedopMHpyeMoil 3011, a TAKXKE 4acTH WJIM BCEH TOJIIM COKUMAEMOH 30HEI.

4.5. Boidop cnocoba 1 KOUCIpYKTHBHOMA CXEMbI 3aKpeilietsl WA apMUPOBaLIUS JI0JIKCH 1TPOH3-
RO LTI HCS HAa OCHOBANHH TCXHIKO-IKOHOMMYECKOTO CPaBHEHHMS BO3MOXHBIX BapHAaH10B IPOEKTHLIX pe-
ticiii. odbecnednBalonx HanOoJiee 10JIHOE HCII0Nb30BaHUE NPOUYHOCTHLIX U Ae()OPMALMOHHBIX Xa-
PAKIEPHCTUK IPYHTOB, C YYETOM HaMYHs HEOOX0AUMOIro 000pyA0BaHuA, MATEPHAIOB U MECTHOIO OIlbl-
14 CIPOHTEJILCTBA.

4.0. B ycnoBHAX 11J101HOI 10POACKOH 3aCTPOHKH NPHA NPOEKTHPOBAHUHN OCHOBAHUK B (PyHIaAMEH~
(OB CJIC/1yeT POU3IBOAIII b PACUYETHI BAUAHUS CTPOSILIIXCS COOPYXKEHUH Ha CYUIECTBYIOLUME 30aHMs U, B
ciiyyae HeoOX0AMMOC TH, NPeJlyCMarpiiBaTh NpUMeHeHe MepoNpUATHH (HanpyuMep, BO3BEJIEHHE OTPE3-
HBIX ILIIYHTOBBIX PAAOB 113 apMO3JieMedToB, OypoHabuBHbBIX ¢Bail 1 Ap.), HCKIIIOYAIOUIMX BO3ZHHKHOBE-
1H11e aBapHitnbIX gedpopmManinii cyHIeCTBYIOULIX 3/IaHHi H COOPYKEHHUI.
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4.7. Ipu suinonieHuy paboT 10 YKperJIeHU 0 1 apMHPOBAHHIO I'PYHTOB B OCHOBaHUH (DYHIAMEH-
10B COCTAB KOHTPOJIMPYEMBIX NIOKa3aTeei, peenbHble OTKIOHEHUs, 00beM 1 METOIbI KOHTPOA Kaye-
CTBA JOJDKHEBI COOTBETCTBOBATL 06a3aTenbbiM TpeboBauuam CHull 3.02.01, CI150-101 u CIT1 50-102.

5. CIIOCOBLI MOBLINIEHNS HECYIIEN CITOCOBHOCTH T'PYHTOB
OCHOBAHUSI ®YHIAAMEHTOB

5.1. UnbekiHonubie crrocodbl yKpenjaeHus rpyHToB

5.1.1. ¥Yny4yiieHue CTpOUTENbHBIX CBOUCTB I'PYHTOB OCHOBAHMS ITPOU3RBOAUTCA HATHETAHUEM IO/
JaBJICHUEM KPENSIIEro pacTBOpa B IPYHT NPUPOLHOIrO CIIOXKEHHUS C HCMONIb30BAHUEM OJHOI'O U3 HHBEK-

IIHOHHBIX CIIOCOOOB, KOTOPBIE AENSITCH:
a) MO BUJLY KpErsuero pacreopa:
— culiMKaTH3anus (ojiHopacTBOpHas, ABYXpacTBOpHAs, razosas);
— HeMeHTanns (LEMEHTHBIMIT PACTBOpPaMH, B TOM 4uclle ¢ JobaBKaMi);
0) N0 THNY IPUMEHAEMOTI'0 UHBEKTOpA:

— 3a0HBHON HHBLEKTOP, HHLEKTOP C PE3LIOM, LIIHEK-HHBEKTOD, OAHOTAMIIONHEIN JTUO0 MHOTOTAM-
[IOHHLIH HHBEKTOP, YCTAHABIIBAEMbBIH B ITpeABapHTENEHO NPOOypeHLIe CKBAXKHHEI,

B) 10 TEXHOJIOTHU HArHETAHHA:

— NIPONMUTKOH (IyTeM MJIABHOTO NOIBEMA JAaBJIEHHS ), TO €CTh B peXHMe 3aJaHHOIrO JABJICHHUS U
pacxoaa, MCKJIIOYaroeM pa3phIB I171acTa,

— Yyepes HallpaBJeHHbIA THAPOPA3PHIB;

— MyTeM 3aNOJIHEHHS ITYCTOT M MOJIOCTEH C MOCNERYIOUIEH ONPECCOBKOM.

5.1.2. 3akperineHye ciehyeT BBINONHATD 10 3aX0AKaM CBEpXy BHH3 HAH CHH3Y BBEPX CHayala B
CWJIBHO, a 3aTeM B CJ1abONpOHHIIaeMBIE CJIOM IPYHTA ¢ UCTIOJIB30BAHHEM LEHTPOOEIKHBIX, MITYHXEPHDIX
HacOCOB, THEBMOYCTAHOBOK, IO3UPOBOYHEIX JTIUOO IITYKAaTYPHBIX arperaros.

5.1.3. OgHopacTBOpHAs CHIHWKATH3AIHUS [IPOU3BOJAUTCSA BOAHBIM PACTBOPOM CHIIMKATa HATPIig M0
['[OCT13079 mnotaocteio 1,05-1,30 r/cM? B 1eCCOBBIX MPOCAIOYHBIX IPYHTaX ¢ KOOPUUHUEHTOM (WUIIb-
Tpaivu k 2 0,2 M/cyT, eMKOCTBhIO ntoroineHus He MeHee 10 Mr-akB Ha 100 r 1 cTENEHBIO BIaXHOCTH HE

bonee 0,7.

5.1.4. JIsyxpacTBopHas cuiimkaTUu3anuds OCYIIECTRISIETCS ITYTEM 1100YEPEIHOrO pa3gebHOro Ha-
THETAHUA pacTBOpA CHIHKATA HATPUS U XJIOPHCTOrO KaJbLUA COOTBETCTBEHHO ITIOTHOCTRIO 1,35~1,45
1 1,26—1,36 r/cM’ npu cooTHOLIeHHH UX 00beMOB 1:1 B meckax ¢ k ot 5 mo 80 m/cyT.

5.1.5. Ia3oBasg cuiHKkaTH3alHs BLITONHIETCSA HarHeTaHIleM pacTBOpa CHIIMKaTa HaTpUs MJIOTHOC-
TbIO 1,10-1,30 r/cm® 1 yriiekucioro rasa o ABYM CXeMaM:

~ pacrop — ra3 (st neckos ¢ k or 0,2 1o 20 m/cyT );
— a3 — pacTBop — ra3 ([j1s JIECCOBLIX NIPOCaFOYHEIX IPYHTOB ¢ k He Hixe 0,1 M/CyT M cTenenpio
Brnaxuoctu 0,7-1,0).
Cpeanuii pacxon yriuekuclioro rasa — 3~5 kr Ha 1 M’ 3akpenisgeMoro rpyHra.
S.1.6. llemenrauuio o n. 5.1.1 a) cneayer npumensts cornacHo CHull 5.02.01 u CI1 50-101, a
yepes HalpaBlieHHbIE THAPOPA3PbIBLI —~ B COOTBETCTBHH C M. 5.2.

5.1.7. PeuenTyps! pacTBOPOB 4SS MHBEKLIMOHHBIX clTOCOOO0B, PHU3HMKO-MEXaHHYECKHE XapaKTeplic-
TUKHM 3aKpCILICHHbBIX FPYHTOB, PaIUyChl UHBEHUPOBAHUS U PEXUMLI HHalrHeTaius AO/DKAbI YTOYHSATLCS]
[10 pesynbraTtaMm JadboparopHsix padboTt (npunoxenue 1) HIK MONEBBLIX HCCIIENOBAHUIMA.

5.1.8. Tun uHBEeKTOpA cieayeT Ha3HAYaTh B 3aBUCHMOCTH OT CBOHCTB 3aKperuIsieMoro IpyHTa, riy-
OMIIBI 3aKPEnieHs U UMETOoIIerocs: 000PynoBaHUA:
— 3201 BHOW HI'BEKTOP, UHBLEKTOP C pe3lioM (6e3 TuaepHOl CKBaKHUHLI) JI0 5—7 M,
~ TO K€ C IHAEPHOH CKBax»HHOH a0 12—15 Mm;
— BIHEeK-UHBEKTOp [0 15-30 M;
— OJIHO TaMITOH BT 1IN MHOTOTAMITONHBIHA HHHBEKTOP 40 15-3() M.
5.1.9. Texnosoris Harue1anus (M3MEHEeHHe JaBJIeHHUS 11 PACXOUa Pac1Bopa BO BPEMEHH C YUCIOM
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BBICOTHI 3aX04KH ), oOecnculiBatoias NPOEKTHbIE pa3sMephl U MPOYIOCTb 3aKPEIIEHHOTO [PYHTa, OTpa-
OaipIBaeTCs HPU OlILHHBLIN paborax

5.2. Apmuponaine 0CHOBARNS BCIIEHCHHBIMIT LIEMEHT 01 PYIL10BBIME
pacrsopasti yepes HanpapJieHIble FHAPOPA3PbIBLI

J.2.1. ApMupoBatie oCHOBAINA NPOH3BOMITCA I1YyTEM HATHETAHNS [0 JAaBJICHHUEM BCIIEHEHHOIO
ILCMCH I OTPYH TOBOTO paciBopa vepes HalpasBieHHbIe THAPOpa3pbIBbl. [Ipy 3TOM NPOUCXOJIUT Kak apMu-
poBaHiie MacCHBa 3JIeMel [aMU U3 UEMEHTOIPYHTOBOTO KaMHs, TaK M YJIyullleHHe CBOMCTB FPYHTa MEX Y
JJjleMeHTaMH 3a CYeT €ro \ mjioilHesns.

5.2.2. lipuroroBnenne BClIeHEHHOIO LEMEH TOMPYHTOBOTO pac rBOpa cjielyeT NPorM3BOJHTD LUTYKa-
'YpHBIM @rperaToM B ClielyIOLUIEH 110C/IeJ0BaTeILHOCTH. CHayala CMELINBAIOTCS B TEYEHUE 3—5 MUHYT
Boua, HIAB (nanpumep, cy nbhanon HII-1) 1 yemenT, a 3atem noGasnsercs rpyHToBas cycnensus. [ony-
ycHHasg cMech nepemeunnsaelcs B tedyere 8—10 MmunyTt. 10TOBBIN pacTBOP COXpaHsEeT CBOIO NOLBMXK-

ocib He bonee 3,5—4.0 yacos. Pacxon xomrtoHeHToB Ha 100 1 pacTtBOpa U liapaMeTphbl IPyH roBOj¥
CyClIeH3UH NPUBEAEHD! B MPHIOKEeH!H k.
5.2.3. Harnerauue kpensiiuero paciBopa JJis CO3JaHus HallpaBIIEHHOI'0 T'HAPpOpa3peiBa HeoOXom1-

MO BLINTONHATL B CJICAYIOUICM 1TOPNAAKCE.
— HAPE3aCTCA KOHUCHTPATOD HAllPsIXKEHHA HAd CTCHKE CKBAXXHHEBI B IIPCACJIaX 30HbI HHBCIIHPOBA-

HUS (HanpruMep. IpU NMOrpyX e HHBEKTOpA € PE3LOM);

— B Ha4yaJIbHbIM MOMEN T JIaBJIeHHEe KPENSLIEro pacTBopa B CKBAXKHIIC TOAIIMMACTCS C UITTCHCHR-
Hociblo 0,4-0.5 Mlla B Mmunyry J1o 1¢x nop, 11oka He 1ipo13odaeT ruipopasphblB 1J1ac1a ¥ He obpasyeics
HAOCKOCTE Pa3ppiBa, YTO PUKCHPYESTCH 110 MABHOMETPY KaK pe3koe naJicHue NaBIEHUs;

~1ocjie 06pazoBaHus NIOCKOCTH pa3phlBa HarHeTaHUe BeJeTCs N0 LUUPKYISIUHOHHOH cXeMe Npu
NABJICHUH, HE IPEBbILUAIOUIEM JIaBJIEHHE I'HApOpa3phiBa.

5.2.4. ApMHUpOBaHiie OCHOBAHHS BbIIIOJIHAIOT B BUIE CUCTEMbI BEPTUKAIBHBIX IJIOCKUX 3J1IEMEHTOB
113 LEMEHTOTPYHTOBOIO KaM1isi COMIACHO KOUCTPYKTHUBHBIX CXEM, HPUBEIAEHHBIX B 1IpUioxenun B.

5.2.5. HeobxoanMbie HpoyHoCTlibie H e opMatHoOHHbIE XapaKTePUCTUKHA LIEMEHTOTPYHTa MOYKHO
110J1y4aTh 3a CUET H3MEHEHHA JO31POBKH LIEMEHTA I TPYHTAa B LEMEHTOIrPYHTOBOM pacTBope (CM. TabJ1u-
uy XX 1 npunomwenus XX)

5.2.6. Hecyuias criocobHOC 1b apMUPOBAHHOTO OCHOBAHUS OIPEAEIIAETCS CTENEHbIO apMUPOBAHMS,
CBOIiCTBAMHM LIEMEHTOIPYH IOBOI0 KAMHS ¥ YIJIOTHEHHOro rpyHTa. OUeHKa YIJIOTHAEMOCTH I'PYHTOBOTO
MacclBa 1Noj, BO3ACHCTBHEM AABACHHUS I'MAPOpa3pbiBa MOXET MPOU3BOJAUTLCS CONIaCHO NPHIMKEHHIO

b0 10 JaHHBIM NOJIEBbLIX Padol.

5.3. Ykpenaeune 1 pYHTOB XHMIIYECKHMH I HEMEHTHLIMH PacTBOpaMH yepes
HuUbeKNUoHLIe 1pyOK, yeranasmipaembie B 1¢jie gyugamenra

5.3.1. I'loBpitenniie necyuweii ¢l1oCOOHOCTH IPYHTOB OCHOBAHHA IUIMTHBIX, JIEHTOUIIbIX H CTOJ10Ya-
(BLIX (DYHAAMEHTOB IPON3ROAHICA B [IpOLecce BO3BEAEeHIIA KOHCTPYKLUMH 30aHUs NYTEM UHBEKIIHH Kpe-
1Is11IICTO pacTBopa yepes rpyOKi. yc1anaBnyBaeMble B Tejie YHIaMeHTa NpH ero DeTOHUPOBaHUH

5.3.2. Unbekusoutibic pabornt cieayeT BLINOJMHATh OMHUM U3 CI1oco00B, YKa3zaHHbIX BT 5.1, 5.2,
ocjie 3achIKi nasyx hymjameiiia ¢ 1efiblo odecreueHus 3aopyol 0 Clos, MCKIIOYalOWEro BbIOMBA e

pacipopa
5.3.3. Tlpn 6onpiuoii MOIWHOCTH IPOCAAOHIION TONIIH I NOBBILLIEHHS KauyecTBa ¥ 3P (yeKTUBHO-

CTH HHBEKUHMOHHBIX padoT B npejeniax Kaxaoro (pynjgaMeHTa MOryT YCTPanuBaTbCs CEKLHH C JIUAEPHDI-
M CKBOKHHAMH. 3a00JIHEIIHLINIT IpeHaXXBIM MaTtepyuanoM H obecrneyuBaoulUMHI [TPONUTKY MacCHBa
| pyni1a no ilowanan 1 rnyonne

5.3.4. Pa0o1bl ¢ yC1poltC tBOM CCKIIHIT H JIIAEPHBIX CKBAXKHH BLINOJHAIOTICA B ClieAYLIEH 1HOCef0-
BAICHLHOCTH IPOXOMHICS KOT0BAI JI0 ITPOEKTHOH OTMeTKI, BoIOHUparoTes wrpads! r1oa pédpa, orpaHu-
HHBalonyie olaeablibie CeKIUi. O IOHUPYIOTCS pedpa »KeCTKOCTH; BbIOMpaeTca IPYHT BUYTPH Kam ol
CeKIMH. OYpaTCs JNUEPHBIE CKBAXKIHBI, 3aCLINACTC ApeHaXKHbIH MaTepHan B JIHAEPHbLIE CKBAXIIHbI
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KaXKJ1YIO0 CEKLINIO; BEIOIHAETCS Teno PyHAaMeHTa ¢ YCTAHOBKOI UHBEKIIMOHHLIX TPYOOK; BEAYTCS HHb-
eKUHOHHBIE PaboThI NYTEM MMOJAYH KPEIALLIEro pacTBopa uepe3 TpyOKH B Ipejernax KaxJaoH CeKHu. B
ciiydyae HeOOX0IUMOCTH BBIIIONHAETCS 3al0JIHUTENbHAA IIEMEHTalllid HHBEKITHOHHOH MOJNIOCTH.

5.4. ApMupoBaHie 0OCHOBAHHHA CBASAMH-HHBEKTOpPaMu

5.4.1. CBau-UHBEKTOPLI NPEACTABIAIOT cOO0H 3abuBHbIE WK OYpoHAaOUBHBIE CBAH, OITUPAIONIHE-
Cs1 Ha OCHOBaHHE U3 3aKpenyIieHHOro rpyHTa (cM. npuiioxkenue I pucysok I.1). Mubekiiuio kpenguiero
pacTBOpa HUXKE NATh! CBaH CIAEAYET NPOU3BOAHTDL OJHUM W3 CIIOCOOOB, YKa3aHHBIX B 11.5.1, 5.2

— A0 BO3BCJACHHUA CTBOJIA — HYCPCE3 3a01BHEBIE HHBCKTOPDbI oo HUHBEKTOPDLI-TAMIIOHB], YCTAHABJIMBA-

€MBIE B IIPEABAPUTENBHO MPOOYPEHHBIE CKBAXKUHHEI;

— TIOCJIe BO3BEAECHHUS CTBOJIA — YepEe3 HHBbEKLIMOHHYIO TPYOKY, YCTAHOBJIIEHHYIO B TE€JI€ CBAH H BBE-
JIEHHYIO B HHBLEKIHOHHYIO M0JIOCTh, 3aMTOTHEHHYIO JpEeHAXKHBIM MaTepHasioM (HalpuMep, LedHeM).

S.4.2. C uesblo yiy4qnieHHs COBMECTHOIT paboThl CTBOJIA CBAU 1 3aKpPEIUIEH110I0 OCHOBAHUA NOrpy-
JKCHHUC PASTHUIBLIX THIOB 3aOMBHLIX CBAi, MOCHC BLITOAUCHUSA HHLCKIMOHUBLIX padoT, clenyer npons-
BOJUTB B JIMJAEPIHLIE CKBAXKUHBI, HUKHUE YACTH KOTOPBIX 3alOJIHEHLI CeKeH OETOHHOH MacCoH.

5.4.3. Ilpu yHBEKIHH KpensiX pacTBOPOB MOCJE BO3BEACHHS CTBOJA CBaU [ICIOJNL3YIOT Oypotia-
OuBHBIE H 3a0HBHBIE CBAH-HHBEKTOPHI, B CTBOJIE KOTOPBIX YCTaHaBJIBAeTCA HHBEKLHOHHAA TpyOKa, a
HUXE YCTPaHBaeTCI HHBEKLMOHHAS NoJ1ocTh. HbeKHHOHHAS ITONIOCTE MOXET OLITH BBIITONHEHA IUJIHH-
OPUYECKOH MU QHTYPHOM ¢ HCMOJIE30BAHUEM CTAHIAPTHBIX YUIUPHUTENEH PEAKYIIEro THIIA 1 3alT0JIHEHA
JIPEHAKHLIM MaTepHanoM J0 YCTPOHCTBa CTBOJa cBau (cM. nipunoxeite |, pucynok 1.2).

5.4.4. 3akpenneHue rpyHTa B OCHOBAHUY CBAH-UIIBEKTOPOB C UHBLEKLIMOHHOMH [TOJIOCThIO NIPOH3BO-

JUTCS MYTEM TTOCNIEN0OBaTEIbHOU pa3iebHOM MoJayd KPEMAMMX pacTBOPOB. I Ipu 3TOM cHayana BbIT10JI-
HAETCA XUMHUYECKOE 3aKpeIjieHHe rpyHTa (HanpuMep, CHIAKATH3alMs), a 3aTeM 3aloJHeEHHE NOJIOCTH

LHIEMEHTHBIM PACTBOPOM C OIIPECCOBKOH 30HBI 3aKPEIICHUS.
5.4.5. PaboTsl no HHBELUPOBAHHIO OCHOBAHUSA HIDKE MATHI CBad (I10CNE BO3BEECHUS €€ CTBOJIA)
MOT'YT BBUTOJHATHCS, B CJIydae HEOOXOMUMOCTH, MapajlJIe)IbHO C BO3BEAEHHEM KOHCTPYKIIUH 3J1aHH .

5.5. ApmMupoBane OCHOBaHUI OypoHaOHBHLIMH 3JIeMeHTAMH

5.5.1. Cniocob6 apmupoBaHusd 0CHOBaHUH OypoHaOMBHBIMHU 3JIEMEHTaMU [peaycMaTpUBaeT ycT-
POHCTBO B rpyHTe O0N€E NPOYHBIX 3JIEMEHTOB, COBMECTHO padoTaloIiX ¢ MACCUBOM M KOHCTPYKTHBHO
He CBSI3aHHBIX C PYHIAAMEHTOM.

3.3.2. Cnocob pacnpocTpaHAeTcs Ha NPOECKTHPOBAHHUE M YCTPOIICTBO apMHPOBaHHA OCHOBaIIH
Kak Meponpuatis, npeaycMorpensoro CHull 2.02.01 u CIT 50-101:

a) B JIECCOBBIX npocanounbiX rpyHTax | u Il Tunos, ans ymeHbmeHus nedopmaiui 3a CUET uc-
KJIOYEHHUS [IPOCAJIKHM, a TAKXKE /Ui 0OecreyeHUs HOpMAJIBHOH 3KCIUTyaTalid COOPYXEHUE H TEXHOIIO-
rHYECKOro o0opyaoBaHHs B YCJIIOBUAX aBapUilHOTO 3aMa4MBaHMsl UJIH [IOOBEMA YPOBHS I'PYHTOBLIX BOJ;

0) B c1a0BIX, CUJIbHOCKHMAEMBIX, B TOM YHCJI€ BOOOHACBHIUIEHHBIX I'pyHTaX JJIS YMEHBLIIEHUS
geopmanuii U obecneyeHHs 3KCITyaTallHOHHON HAE)KHOCTH 3J1aHHH U COOPYKEHHH.

J.3.3. Marepuanom O6ypoHaOUBHEIX 3IEMEHTOB CIYXAT LEMEHTOIPYHT, OETOHBI ¥ TBEPACIOLIHE
pacTBOPEI Ha OCHOBE LIEMEHTA U JIPYTHUX BSDHKYIIUAX.

5.5.4. byponabusnele 351eMeHTEBl YCTPAHBAIOT [10 alaJiIoriy ¢ OypotabHBHBIMH CBAAIMH B CKBaKi-
Hax (J 250-350 MM ¢ rTocnie1yI0MM MX 3aIl0JIHEHUEM TBEPIEIOLMM MaTepHAIOM 110 1. 5.5.3 B cooTBET-
CTBHH ¢ yKazaHuamu CHull 3.02.01 u CIT 50-102.

>.5.5. ApmMupoBaHue ocHOBaHHH OypoHaOHBHEIMH 37IEeMEHTaAMH CJie)(yeT NMPHMEHATD 1101 (pyHaa-

MEI'TaMH, HOJIAMH, TEXHOJIOrHYECKHUM O000PY/IOBAHUEM, @ TAKKE B YCIOBIIX PEKOHCTPYKIIMH U CTPOM-
TE€NILCTBA COOPYNCEHIIH MACCOBOI'O CTPOUTENLCTBA (OKILIbIE, OOIHECTREIIHbIC, NPOU3BOJICTBEHIILIE, CEJIbC-
KOXO3SIHCTBEHHDLIE 31allUsl U COOPYIKEHUS ), OTHOCAIUUXCS K HOpMaibHOMY (l1) ypOBHIO OTBETCTBEHHOC-
TH. Oc0OEHHO 3(PeKTHBHO IIPUMEHEHHE aDMUPOBAHUS 'PYHTOB B YCJIOBHSX 11TOLIA/I0K € MIOTHOM 3ac-
TPONKOH, BOMII3H CYHIECTBYIOUIHX 30aHHHA, e UCIIONB30BAHIIE TEXHOJIOMNI ¢ AHHAMHYECKHMH Harpys-

KaMH HCKJIIOYEHO.
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6. OCOBEHHOCTH IIPOEKTHUPOBAHHUS OCHOBAHUM U
GOYHJIAMEHTOB HOBBILUEHHOUW HECYUWIEU CTIOCOBHOCTH

0.1 Yciuienie rpyHTOB HHBEKUIEil XHMIIYEeCKIIX PACTBOPOB

0.1.1. Ilpu ncnonb30BaHill KOHCTPYKTHBHBIX CXEM OCHOBaHHH M3 3aKPEIIEHHOIO I'PYHTA, M300-
pakelHBIX HA pucyHkax b.1-b.2 npunoxesus b, npoextupoBanue cieayeT BLIONHATb, HCXO/Is1 U3 Clie-
IYIOWMH MONOXKEHUH:

— B CBSI3M C TEM, YTO 3aKpPEIJIEHHbIE TPYHTHI N0 NPOUYHOCTHBLIM M JedopMalliOHHBIM CBOMCTBaM
3aHHMAIOT NPOMEXYTOUHOE NOJIOKEHHE MEXAY CBA3HBIMM I'PYHTaMH H [OJYCKaJlbHBIMH, PAcyeT 1o
Hecyllei c11ocoOHOCTH (Kak TpaBuiio) CIeayeT IPOU3BOAUTEL, NPUHMMas 3a OCHOBHYIO XapaKTCpHC-
1UKY pacueTHOE 3HaYe€HHe BPEMEHHOI0 CONPOTUBIIEHHUS 3aKpEIJIEHHOr0 pyHTa CXXaTulo, a 1o aedop-
MallMsAM — Ha OCHOBAHHH JEHCTBYIOWHX HOPM M NOJIOXKEHUH s cBI3HbIX IpyHTOB (cM. CHulI 2.02.01,

CIT 50-101):;
— paCCTOHHHC MCHAY BHYITIPCHHHUMH I'paHiMH COCCOHUX MACCHBOB U3 3dKPCINVICHHOI'O TPYHTa U

TOJILIKHA BepXHeH noaymwku (cMm. pucydku b.1 B, r, b.2 npunoxenns b) 10/0KkHbI Ha3HaYaTHCSA C YYETOM
PC3YJILTATOB pacyera YKPEnjeHHoro OCHOBAaHM 110 NIpeie/ibHBIM COCTOAHUSIM,

— FPYHT MEXY 3aKpellIeHHbIMHU MacCUBaMH ClieAyeT pacCMaTpuBaTh KaK eCTECTBEHHBIN, CIiO-
COOHBIH K CHH)KEHMIO CBOHUX TIPOYHOCTHBIX U Ae(pOpMallMOHHBIX XapaKTEPUCTHK [IPH YBJIAXKHEHHUH;

— IPOYHOCTHbIC U JichopMaliMoliibie XapaKTCPUCTUKHU HEO IHOPOAHOIC OCcHOBalius B 11JIaHC H 10
ryOHHE cllelyeT BBIYMCIATh KaK CpeHEB3BEIICHHBIE C YU4eTOM (DH3UKO-MEXaHMYECKUX CBOICTB U pa3-
MEPOB 3aKpEeNnIeHHOro U HE3aKPEIJIEHHOr0 I'PyHTa;

— NP1 IPOEKTHPOBAHHH OCHOBaHMH B IPYHTOBBIX YCIOBUsX [l TUIIa MO MpOCafOYHOCTH pacyeT
no JieopMalusiM 1I0JDKEH BBITIOTHATLCA C YY4ETOM CHJI OTPHULIATENIFHOIO TPEHUS 10 OOKOBO# MOBEPXHO-

CTH 3aKpEeleHHbIX MaCCHBOB.
6.1.2. IIpenBaputesibHbie pa3Mepbl OCHOBAHUSA M3 3aKPENJIEHHOIO I'PYHTA B IJIaHE OTIPENECIIAIOTCS

110 popMmyne
B=b2c+1), (6.1)

rue B — lypHHAa 3aKpenyIEHHOIQ MacCuBa, M;
b — mupuHa yHaaMeHTa 30aHis WM COOPYXKEHHUS, M;
¢ — ko3 puuuenT, npinaumaeMselii no tabauue 6.12 CIT 50-101.

0.1.3. Ilpu onpeneneHull pa3MepoB OCHOBaHHIS U3 3aKPEIUIEHHOIO I'PyHTa B IIJIaHE U Ha3HAYeHUH
PACcCTOSHUMK MEXIY MECTaMH I1OT Py KEHHUsI UHBEKTOPOB UJIM OYpEHH S CKBaXKHH Clie/lyeT ONpEeaesaTh pac-

Yye THRIM paJjuycC 3aKpeniaeHus
r=r . /nt, (6.2)
i

e r - paadyc MHbELHPOBAHHA, M;
m — ko3M(pHUKEHT YCIIOBUH pabOTh], YYUTRIBAIOILIMHA BO3MOXHOCTE YMEHLUICHHUS paauyca 3aKperl-
JIEHMS TpyHTa Ha KOHTaK1e ¢ OKPYKaloLMM MacCUBOM TPH U3MEHEHHH THIPOre0slorn4eckKux yCloBUit
(cm tabn. K.1, npunoxeniisa K).
6.1.4. Paguyc nubennpoBanus r, HazHayaelcs Nno 3HaYeHHIo KodduunenTa GpunbTpauun rpyHra
(cM. Tabnuuy 6.13 CIT50-101) 1 gosmkeH ObITh YTOYHEH 11a CIaJIMK OIBITHBLIX paboI B 110JIEBbIX YCIIOBUSIX.
0.1.5. lns oOpa3zoBaniisa CIIOLIHOIO MaccuBa MecTa IOrpyKeHH MHBEKTOPOB UK OypeHH A CKBa-
KN B IJIaHE Ciejlyel paclionaraTh B LIaXMaTHOM TOpPsIKe ¢ YYETOM pacyeTHOr o paauyca 3akpernjieHus
(cM pHcyHOK 6.1). Paccioanue Mexay psjgaMu onpegesercs 1o gopmyne

L =15r. (6.3)

4
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PaccTosiHue B psany MEXAY MECTaMH ITOTPYXKEHHUS HHBEKTOPOB
Lu=173r. (6.4)

B otaenpHBIX ciiydasx 3TH pacCTOAHHS MOT'YT NIPUHUMATLCA KOHCTPYKTHBHO.

6.1.6. I mybuna 3anoxeHusa BepxHel YaCTH OCHOBAHUSA U3 3aKPEJIEHHOTO IPYHTa JOKHA [TPHHH-
MaTbCs HE MEHEE pacdeTHON NTyOuHBI IpoOMep3aHu.

6.1.7. Pa3smepnl 3akpelyieHds M0 MMyOUHE INOJDKHBI NPUHUMAThCS KpaTHBIMH BBICOTE 3aXOJKH
(cM. pucyHOK 6.1), KoTOpas paccUuTHIBaeTCA Mo PopMmyre

H =L +0,5r , (6.5)

rae L — nnuHa mep@opHpOoBaHHOHN YacTH HHBEKTOpA HIIH pabOvel YacTH CKBaXKUHBI, IPUHHMaeMas oT
0,5 mo 2,0 M. BricoTa 3aX01KH MOXET KOPPEKTHPOBATLCA MO TAaHHBIM OTBITHBIX paboT.

6.1.8. PacueT ocHOBaHHS H3 3aKPEMJICHHOTO I'PYHTA 110 HECYLIEH CIIOCOOHOCTH NPH HCIONb30Ba-
HUU KOHCTPYKTHBHBIX CXEM, H300pakeHHbIX Ha pHucyHKax b.1, b.2 npunoxenus b, cienyet npou3so-

JUTb, UCXOJISI U3 YCIIOBHSA

P, =R /y , (6.6)
rae P, — cpenHee npHBENeHHOE NABJICHUE OT PACYETHBIX Harpysok, onpezenseMoe 1o Gpopmyne
_ P A
T
P=-L1" | (6.7)

h

rne &', — naBnenue no nonouiee GyHAaMEHTA, T/M2;
A — nnomane nogomBel GyHIaAMEHTA, M?;
A —nnomajae KOMILIEKCHOTO CeYECHHs, IPUBEACHHA K 3aKpEIUIEHHOMY IPYHTY W IOJICUMThIBAcMast
1o popMmyie
AH . A3 . Ps!
A =4 + —————, (6.8)
P -A-P -A
rne A —momans ¢GyHAaMeHTa B MECTe OIIMPAHMS Ha 3aKpETIEHHBIN ITPYHT, M?;
A — TO Xe B MeCTe ONMPaHUs Ha HE3aKPEIUICHHBIH IPYHT, M?;
P _— nayajicHOE MMPOCaJOYHOE AaBJEHHE IPYHTA B YPOBHE NOKOIIBE QYHIAMEHTA, T/M%;
Y, — KO3(hduuueHT HAaAEeKHOCTH M0 HA3HAUYEHHIO COOPYXEHHS, NMPHUHUMAEMBbIH COTJIACHO

ykazaHusMm 1. 5.6 CII 50-101;
R — pacyeTHOe 3HaueHHE Ipefieyia MPOYHOCTH 3aKpelICHHOro0 IpyHTa Ha OAHOOCHOE CiKaTHe,

PaBHOE
R=R mm,, (6.9)

rme R —cpeaHee HOpMaTHBHOE 3HAUEHUE BPEMEHHOTIO COIIPOTURIIEHUS 00Pa3LIOB 3aKPENIIEHHOIO IPyHTa
OLHOOCHOMY CXaTuio (CM. npunoxeHue ) ;

m, — KO3(QQULIMEHT ycnoBHHA paboTsl, yYUTHIBAIOIIUH CHHXXEHHE IPOYHOCTH 3aKPEIIEHHOTO FPYH-
T4 NpH JUIMTEJIBHOM BO3JeCTBHY BOJHOM Cpedbl U HATPY3KH, IpUHUMaeMbil 110 tabn. K 2 npuno-
xenus K;

m, — KO3()QULUHUEHT yCIOBUH pabOThl, YYUTHIBAIOMIUY 00BEMHOE HAMPAKEHHOE COCTOSHUE U TIPU-
HUMaeMbIH o tabin. K. 3 npunoxenus K.
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a) ro rnyouHe; 0) B nnaHe;
| — 3a0HBHON MHBLEKTOP; 2 — KOHTYP QPYHAAMEHTA; 3 — 30Ha 3aKPEIICHUS;
4 — MHOrOTaMITIOHHbIH HHBEKTOP; 5 — nephopupoBaHHas Tpyda

Puc. 6.1. Cxema pazMeuieHusi HHLEKTOPOB
NPH NPOEKTHPOBAHUH CIJIOIWIHOIO 3aKpenJieHns

6.1.9. Jlns pacueToB OCHOBaHHH U3 3aKPEIJIEHHOTO IPyHTAa 3[JaHUU H COOPYKEHUM BCEX YPOBHEH
nonyckaetcs 3yadeHns C ¢ H E npunumars no tabnune XK. 2 npunoxenns /K.

6.2. ApMHpOBaHue OCHOBAHHIM BCIIEHEHHBIMH 11EMEHTOIPYHTOBbIMH PacTBOpaMHu 4Yepe3
HanpagJieHHble THAPOPa3PbIBbI

6.2.1. IToBelllleHHe HecylieH CIOCOOHOCTH IPYHTOB B OCHOBAHUU ()YHAAMEHTOB NYTEM UX apMH-
POBaHMs Yepe3 HanpaBleHHBIE THAPOPA3PhIBLI IPOU3BOAUTCS TBEPAECIOIIMMHU BCIICHEHHBIMH LIEMEHTO-
[ DYHTOBBIMH pacTBOpPaMHU € UCIIOJIb30BaHUEM KOHCTPYKTUBHBIX CXEM, IPHBEAECHHBIX B MPHIOXKEHUH B,

0.2.2. [TpoexTHpoBaHHE CIIENYET BBINOJIHATE B CIEAYIOLIEN ITOC/IEN0BATEILHOCTH .
— BpIOMpaeTcda cnocod U KOHCTPYKTHBHAs CXeMa apMHUPOBAHHA O0CHOBaHH;

-
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= ONPCACIIAIO1CH PA3MEPE! apMHyUPOBAHHOIO OCHOBAHMA B ITJIaHE 11 110 I‘ﬂ}’ﬁlillﬂ‘;

— HA3NAQUAIO I CS HAPAMETPLI BCNCHEHHBIX LIEMEUTOMPYHTOBLIA PACTBOPOB,;

— HPOU3BOANTCS pPacUeT YCIHJICHHOTO OCHOBAHNIS 110 NIPENELHbIN COCTOSIIAN € YUETOM CTCHCHH
ApMUPOBALISE:

— paccydTLIBAIOTCA 00bEMbI paboT 1 Pacxo)l Ma1epHanos.

6.2.3. [lapamc1pbl BeuenennnixX HEMESHTOrPYIIOBLIX PAciBOPOB, 1POMHOCTHLIE 1T dedopnmannon-
IIBIE XapaK rePHCTHKH HEMEHTO! PYHTOBOIO KaMHs [IPHHUMATE COMIACHO yKasauusM 1.1 5.2.2 1 5.2.5, a
Takoke 1 n. B.5—-B.7 npunoxenns B.

6.2.4. Crenenn apMHpoBsailig 3a)laeTes B 3aBMCHMOCTH 01 11COOXOJ(IMMOIT LTecyineli clocodbHoCT I
OCILOBAH M3, CXEMbI pa3MEUIEHUsT apMHPYIOUIHX 3JIEMEIITOB, NMPOYHOCTH LUCMCIHTOIPYHTOBOIO Kamlisl,
CBOIICTB YHAOTHSAECMOrO I'PYHTA U PACCUHTBIBAETCS 1O (hopMylie

100(N - R )
A=z o7 (6.10)

R, - R
e N neoOxojmmas neeyntas cuocodtocin ocnopannd, Ml la;
R — pacyernoe COnpoTHBICHHE IPyIia My apMEPYIOULIMIT 3JIEMEITTAMH, OTIPCACISIEMOE CO-

rnacHo CHull 2.02.01, Mlla;

R, — npouiiocTs LEeMeHTOrpyHTa 1a OAHOO0CHOE CIKATHE, OlIPEAEeMas COIIACHO [OCT 10180 nubo
npunimaemas no tabnuue . 1 npunoxenus 2K, Mlla.

6.2.5. PacyeTt ocaJlok OCHOBAaHIiS, aPMHPOBAHHOIO AMENMEHTAMHI H3 LEeMCHTOI pyHTa, 11POBOAIIcA
cotyiacno Clull 2.02.01 ¢ ncnons3oBanieM epeiieR3BCUICHIIONO MOIYIIst nephopMalyiy Uit apMIipo-

BALHOIO CJIOSL I'PYHTA

Ecpﬂ.m = EFF%‘E;LIIZH ? (6]1)
rne 7 — nnomae pacueTHoN gueiiki moa nogoiuBoii GyHIaMeHTA, M-,
F, F —nnomajab rpyHTa 1 LEMEHTOrPYHTOBOTO 3/IEMEHTa B pacye rHoii aueiike, M7,

p L Cpeliiui MonyiL eopManiii TPYHTa H UEMEHTOIPYHTOBOIO 3/IEMEHTA COOTBETCTBEHHIO,

0.2.6. 3 cnyuvae, ecnn cpeaHeB3BEIUEHH bl MOAYb A€ (POPMALITH aPMIPOBAHIIOIO CJIOs ITPCBLILIE-
et 50 Mlla, pacteT no gedopmauusM cieayet npoM3BOAHThL KakK JUIs YCIIOBHOrO (ynganenTa, orpari-
HCHITOTO radapiiiHbIMIL pasMepaMHi apMHEPOBAHIION0 OCHOBAHHS.

6.2.7. Llpu yuere crenenu yrutoTHEHHS PPYHTOBOIO MACCIIBA MEIKAY apMOJIeMenTanil B (popmyJie
(6.11) 3pauenus £, I MOryT 3aMeUATBLCS 11a COOTBETCTBYIONIHE HAPANMETPLI YINIOTHEHHOTO rpyH1a.

0.2.8. B neccosbix npocaaounbix rpyuTax Il tima, ¢ Heabo BOCHPUATHS CHJT HArPYXKAIOLLENO | pe-
HHSA, apMUPOBATIHBIE MACCHBDLI JOJIKILI BLITONHATLCA C OTPE3IBIM KOHTYPHBLIM PSJIOM U3 apMOl3JIeMel-
108 Ml OyponabuBHbLIX ¢Bail JTMHO ¢ BLIHOCOM KpaiiHuX PSZIOB apMO3JIeMeHT0B 3a rpaili (yyuuamentos. B
Cilydae OI1Cy ICTBHS BLIHOCA apMO3/IEMEHTOB MIIH OTPE3HOr0 psiia HCOONOANMO BBLHUIOUIN IL PACUET apMipoO-
BaHHOr0 MaccBa 110 AehopMaLiaM Kak YCIOBHOTO (PYHAAMEHTA C YUCTOM HalpyKaAIOULeo TPEa.

6.3. Yrpemene rpyHroB XUMHIUYECKIIMI I UCMCHTHBIMI PACTBOPAMH
qHepes HHBCKUOHNLIC TPYORIL, YCTaHABANBACMDLIC B TeJe QY HLAMEHT:

0.3.1. llpu ykpetsieun 1pytia B OCHOBANNH TIFTHBIN, JICH TOUHBIN H CTOJOUATbIN (PYHIAMECHTOB
HALHETate paciBOPOB CIe/1y el BECTH Hepes TPy OKIL. YCTaHaBRMHBACAbIE B 1e1e (pyH/1aMen1a, ColjiacHo
TOJIOWCHHSIM 11 3,3,

6.3.2. KOHCIPYKIHBHBIC CXCMBLI 3AKPCIUICHUSE YePe3 HHLEKIOHHLIC TPYOKH HPHBCACHLI Ha PH-
cyiKkanx 0.2 11 6.3,

— CNeny L eareyet npinensl b, Kak NPaBino., JUist i1 HbIx (YHHAMENTOB NPH BO3ZMOKNOCTH pa3-
MereHs 1py 00K 110 cerke:

~cxena [ nandosiee npennouniieinia NP Y KPEIvICH i NOPOHIO UPOHHILAEMBLIN HCCCOBLIN 11)PO-

CALOYUTILIN 1 PVITTOR DONLINOTIT MOIHITOCTHH,

~0 .
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0.3.3. B kauectBe 1pyOOK MOy 1 ObITh HCIIOJIB30BaHbI 1PYOKH 113 CTaUI. IIACTMACChI 1l achecto-
nementa & 80-100 mar. Yeranonka 1py 00K 11poH3Bouticst npH MoHiKke apsatypbt ¢y tanmcnios. C
LlesIbIO UCKIIOUEH U 1Honalaniis Oerola BHYTPDb 1PYOOK OHM 3aITOJIHAIOTCS MATOH IMHOM JIMOO 3aKpbl-

BAJOTCA HJTIEIKOH.

]
a) F
o —_- v I & - N ., b —
é b - —b & - bt - bt 2
i | | t | | |
& —4 - 4 & - oo - 62 No

o}—0 - —0 R 6~ - 0 -0
o S S S S I
@ ) - - 4 - o
1-1
6) ‘ Y '
s | N ’--—.__
/7 ’ e

NN N\

NN\
NS SN\

NN
>N\
\
N
NN
AN
NN
NN

N
RSN
N
AN
AN
-\T
LN

| — nnra, 2 — MHbekikHonnnsie pyOk.
3 — 3anpenacHiblii Maccus, 4 — Mo 010BKA

Prc. 6.2. Cxema | — 3akpennenne ipyuioB uepes HHLCKUHOH-
HLIC TPYORI, VCTAHABINBAEMLIC B reae ¢gyijaanmenra

— 1) —
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| - nsivra; 2 — pebpa; 3 — ceKiHu, 3anoaHEHHbIE APeHaxHbIM MATECPHATOM;
4 — NUAEPHDLIE CKBAXKHHDI, 3 — HHBEKIIHOHHbIE TPYOKH; 6 — 3aKkpernieHiiblii MacCHB

Puc. 6.3. Caxensa Il - 3axkpenncuue rpymwion gepes
HILCKRIMOHHUBIC TPYOKH 110 CERIIMSIM

6.3.4. Korriposs KatuectBa yKperuienus 1o/ IHTO M ciieyet Bec i 1o ananiisy npob rpyira
HapyUIeHHOM 0o Henapyiue o CTPYKTYPbL, 010HPAEMbIX H3 CKBAMNKIH, HPONOJUIMBIX BLIOOPOUHO HC-

PE3JHOOYIO HITLCKIOHIYI0 1pyOKy. 3a npejesamMmn HTLE — U3 ypg OB 1M CKBA/KIIL, B TOM HHCIIC NPI
OHBITHBLIX PadoTax.
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0.3.5. [pn sakperemmnt no exene Hr kaue e e Apenam)uiono Maicpiana pekoMCtiyCicst 1HeioN-
3oBalb uehetsL gpacigin 1O -20 amt O3 nPUMECH HICCKA It THHITHCTOLO 3O IC S

6.3.6. Jhepunie cksaoknnnt C3 80 200 MM pasmemaor 1akum o0paszont., 4ro0nr odecuneunaioct
crutaoe 3akperere thy e Pasnepnst ceritin i pedep naznauguoics KOHCI Py KUHBHO B 3aBHCHMOC-
11 ot ropmMbl M passepo dyiyamena Thomans Kaugoil cekmm cneyet uptiuumMalt ne goiee 4-9 m?
C YUEIOM AyOUNbl 3AKPCIUICHIS H UPOH3BOJHTCILHOCTH 000DYA0BAHHA. HCIIONL3YCMOTO AN HPIHLO-
LOBJICHNHSA M HarHe rauig Kpeiauler o pacisopa.

0.3.7. [lpn npoexriposaniiil yKpPErieHUs rpyu1ia 38 OCHOBAIINM NNHTHEIX, JICHTQUILIX 1 C1on0ua-
[bIX (PYUIAMEIITOB PEKOMCIIYCICH H3MCHALL 1apaMCIpLl 3akpetuicits 1o riyOune (1o 3axojukan) ¢
VUETOM H3MEHEHHS HaPsKeHHH HIDKE oJowBb! PyHAaMCHTA B Mpejienax 3akperisicMol 0 Clos

6.4. ApMupoBaguie ocnioBanii CBASIMH-INILEKTOPAMI

0.4.1. Bibop xonc1py KIHBHEIX CXEM, FEOMETPHYECKIIX ¥ PELEnTyPIIo-TeXHONONMYECKHX flapamer-
POB 3AKPEHACHHS, & TaIOKC OHPCICHCIAC HPOUTOCTHLIX ¥ JACPOPMATTHOHNLIX XAPaKICPUCTHK 3aKPCHIICH -
HOLO TPYITA B OCHOBAIITH CBAU-THITBCKTOPOR CHCHYCT UPOH3BOMIITL cotiacto i1 5.4 1 upisioxeiuio [

6.4.2. Jlus pacueron necy uieli ¢lTocoOHOCTH 1 0CafoK CRail Ajis 3aiii ¥ CoopyXernii Jloiycka-
cres snadenus C o ou B upiinsars 8 3asicumocta ot R no tabnne K. 2 npunoxenis K .

0.4.3. L Inooctn pacisopa ciiikata Hatpiisg NpH YKpErJieHiid rpy1oB B OCHOBaHI ¢Baii cnoco-
OOM CHAMKATHAZAIIH CCHVe! HA3uayalb B COOTBETCI BN ¢ ykaszauusamiy 1. b.5S nupunoxenns 5.

0.4.4. Hpockinpopaniie ncoOXOMHMMO BLITOINSTL B CHCYIOHICH HTOCHC/IOBATCHLIOC T

-~ sp1IdHpPpaeLcs cnocod 3akpeiuIcHiist 1 11 CBAIOro hynjamMeHia,

~ Haznavaroics (popyva 1 pasnepsbl H10J0CTH i1 UHBEIHPOBAHUA.

— PAcCUHT LIBALO[CSt ] COMC I PIYECKHE HIapaMe PLI OCHOBAl M U3 3aKPCIUICITHOL O MPYH ra HHKC 1S hI CBAH;

— QUPEICIBIOTCA PCHCHTYPIO-TEXHOJOMMYECKHE Mapane rpbl 3aKperieHus ¢ yUCTOM HCOOXOUMMO-
CTH JQOCHIDKES rpeOyYenMbIX HPOTHOCTHLIX M Ae(POPMAIIMOHIBIX XapaKTepHCTHK 3aKPETUIEHIIOrO I PYHTA

B OCHOBAHNI CBAIll:

— HPOH3IBOUITCS Pacyel CBAJL. ONHPAIOUIIXCS Ha 3aKPenICHHOE€ OCHOBAHIIE. 110 NpeneabHbIM CO-
crosurnsint ¢ yyetron rpeoopannn Clindl 2 02 03, CH 50-102 11 koppekTupytoics, B cilyuae HeoONOUIMO-
CIIL HAPAMEIPLI KPCHALININ PAC I BOPOB;

— [HOJICUHT BIBAIOTCS 00O LCMLI PabOT ¥ pacXo Malepualios.

0.4.5. 1 eomerpnucckiic napane1phl OCHOBaIIMA W3 3aKPEILICHHOTO IPYHTa HHXKE 51T1hI CBaK pac-
CYHILIBAIOTCA C YYETOM PA3MEPOB HOJOCIH A8 MHLeMpoBadis. [1pn 3ToM ¢IrBoJji CBan JOJIKKEH BBO-
JIHTHCSE B 3aKpEIIenpiil Maccitn 1id 1 nyOuuy. onpeacisiemyio cornacHo ykazauuam CHull 2.02 03, Ho He
MCHEC PAJIHY Ca 3aKkpel e

0.4.6. Paccrostine Mo, 1y OCSNMH CBAIT-HIBEKTOPOB [IPH (JOPMHPOBAHHMK KyCla Ha3HayatoT 13 yc-
JOBIHST CMBIKAHHS 30H 3akpeiichus (pucynok 6.4)
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6.5. Apmuposatiie ocHOBAHIIT OYypoHADUBHBIMII DJIEMCHTAMIT

0.5.1. OcHoBans, apMHpOBaAHHbIE OYPOHAOHBHLIMH 3JIEMENTAMI{, PACCUIITBIBAIOTCS MO ABYM I'PYII-

HAM TIPeNeSIbHBIX COCTOSHUHHN:
a) NepBOii IPYIIILL: 110 MPOYHOCTH MaTepHaia 3MeMEHTOB; N0 Hecyulel crioCOOHOCTH IPyHTOB OC-

nosarust yieMenon (8 cnyuvaax, ykasaunnix 8 1. 2.3 CHull 2.02.01, uciinouast nepegayy Ha JieMen bl
FOPH3OHTAILIILIX CHUL);

0) BTOpOI1 rpynnel — no geopmaliysiMm (Bo BCEX ciyyasx).

0.5.2. Paccrostiine Meagy ocsaMu OyponaduBibiX 3JIEMEHTOB ONPEHCIIACTCs U3 YCIIOBUA!

Gz »iMAX... Lo ~>min : (6.12)

e o— BepTHKaNbHbIE HanpsKeHHS Ha rMyOHHe Z OT NOJOMBEI (JyHAA-MEHTa B ITPOCAJJOMHOM IPYHTE
APMHPOBAHHOTO OCHOBAIIWS, BO3LIIKAIONLIHE MO ACCTBHEM COOCTBEHHOI'O Beca, ONpelessieMbie IO

1. 0.5.3;
p,,— Hauanbloe 11pocajioyHoe AaB/ieHHe rpyHTa €CTECTBEHHOIO CJIO/KEN A Ha TYOUHE Z OT HOMO-

IBL] (pyHpaMeHTa.
0.5.3. Bepiiikanbibie nanpskennis o, OnpeaesoTes no (hopmyiie

o o_pnmae (| —adzige, ) (6.13)

4 “r.gP tg (pl l /J

e  p,, — ocpepnentioe no NyobruHe nNpocaaoyHol TOMIIM pacyeTHoe 31avyeHHe MIOTHOCTH BOJIOHACKI-

weroro rpyura, kH/n’;

¢, — OCPEAHECHHOE 110 [MyOHHe NpoCcaoYHON TONH pacyeTHoe 3HaUYeHHE YACNBHOr0O CLHEIUICHHU S

BOLONACKLIIIEIIHO10 rPYHTa, Klla;
@, — OCPEAHEHHOE MO [MyOHHE B Ipeaenax npocagoyHo TOJILH pacuyerHoe 3SHaYeHHE yrna BHYT-

PEHHETrO TPEHH BOJIOHACBILIEHHOIO TPYHT], Mpan.;
& — K03 PuuuentT 6GOKOBOro AABICHHS MPOCAN0YHOTO IPyHTa, npHHHMaemblil paBubiM 0,4 — nis
cyrieceit, (0,5 — m1s CYIrJIMHKOB;
Z — riyonna oT 1nojoiuBbl PyHJIaMEHTA COOPYIKEHUS, M.;

47l

C T " 3 (6.]4)
4h I — D"

4

Lae D — pquamelrp yeMeHra, M;

h, L - pacctosiine Mexjly ps/laMi H MEXIY dNIEMEITaMU B PSILY, M.

0.5.4. Jlnuuy apMupyromux 3enenTor HasznayaroT no ykaszauuam 1. 7.10 CHull 2.02.03 ¢ co-
OJHOJICHHECA YCII0BISL TOJIHOf HIPOPE3KI AIEMEHTAMM 1TPOCANOUYHBIX IPYHIOB H APYrHX cnadbIx Hanjiac-

et

LOBaHIi.
6.5.5. Iny6unasajenku anemertoB /1 ke ry6uHbl 30HbI HIPocaliok /1, (pHCyHok 6.5) ofipe/ie-

jsercd no poparyne

L -D (6.15)
hnn‘ - '
(/)Ilmr
2ty
8=,

6.5.6. Pacuct ocnioBaHuii. apMupoBaniibIx 0ypoHadIIBHLINIT dSMELTL AN, TTO JAePOPMALIIAM [1PO-
H3BOJUTICH HOXOJE 113 YCHOBH S

S' < LS‘ " (6 l6)
2 i

1)1 ..S"F — COBMCC LIS JICQopmatiig apMUPOBAIIOIO OCHOBAIUS 11 COOPY/KCHHS, OlIPEneaseMas pacue-

LOMN 11O 11, 6.5 7:
S~ Hpeiennloe snauerne COBMEC 1 HOIY ﬂ@(lmpmamm APMHPOBAITHOT O OCHOBAHIIS H COOPYIREH IS,

H

yetanapipaemoc no yrasamas oo 2.51--2 35 CHull 2 02.0]

~ 13-
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| — apMHpVIOLILIHE 31eMeHTbl;, 2 — rpaHiLbl YCAOBHOFO PyHaaMeHTa

Pnc. 6.5. Cxena ocuopamnis,
APMIPOBAHHOTO OYyPOHAOHBHBIMIT JJICMEHTAMI

0.5.7. Pacyer nedopmaiiiii apMHpPOBAHHOI'0 OCHOBAHHA OTUEJILHOTO (PYHAAMEHTa HPOU3BOJIHTCS
KaK 7 YCIOBHOMO (pyHIamMeH1a Ha €eCTeCTBEHHOM OCHOBaHiiW. | paHMUbI YCIOBHOIO (pyHAaMeHTa (pH-

Cynox 6.5 ) onpenensiorcs cileayiomuM odpa3om:
— CHM3Y INIOCKOCTDIO, IPOX0OAALLER Yepe3 HHUMKHHE KOHIIbI DJIEMEHTOB;

— ¢ OOKOB — BepTHKAJILHLIMI [TOCKOCTAMH, OTCTOALLHMY OT HApYXHBIX I'paliell Kpaiiluux psjon
IMEMEHTOB. PACIIOJIOKEHIIBIX 1101 NONOIIBOH ()yHIaMe1a COOpPYKEHHs Ha pacCTostHHi

— |4 -
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pl | st
4

e @, - CPEJEB3BEIIEHHOE SHAUEHHME YINa BILYTPEHHEro TPEHIS B NPeJiesiax BLICOTDI /1
0.5.8. Ocalika ocHosanis ycsosuoro (yngasenta unpunoii o~ 10 6 olpenesstercs no Gopayie

(6.17)

J

( —lmr g

" . h

ﬁz an (6.18)

e 5 6espasMepnniii kodpdiinenT, npuituMaemMslil pasibiM 0,8;

1~ YHCHO CJIOEB, Ha Koropoe pazdbu 10 ocHOoBAHKE OT NOAOIIBLL YCHOBHOI O (hyHAaMEHTa NO HIHIK-

HEeHr 1 paniibl COKHMASMOH IOJIIIIL;

h_,w TOJNINIHA [-1'0 CHOS, CM;

E - MOoiyis Jledhopyaiiii rpyH ia OCHoBaHua B i-M cnoe, ki la:

o ., ~ CPeAHee 3HaAYCHHE JOTNONINTENLIOr0 BEPTUKANLHOIO HAIPSACHIS, ONPCUSIACMOL 11O
1. 0.5.9. 8 i-M  CHOC HOJLHOMOITBOR YCJA0BHOLO PYIIAMCITTa, PABHOC HOJYCYMMC YKa3atHbIX HALIPsKC-

NIH Ha Bepxueli - nnkneii z rpannnax cnos, klla.

6.5.9. Jlonosni reHunoe Bep rHkaibioe Hanpsbrenie gHa ryOitHe 7 01 H0}0HBLL YCHOBIIOTO (hyil-
Jamenta o - oupenessercs 1o popmyne

o 271, (6.19)

Sip = 1

ie a - kosgpriiuent. npuininaenntit o radmune 1 npus. 2 CHuall 2.02.01;
P, - JMOLHOJHUICHLIOS K UPHPOHOMY BEPTHKAIBHOE AABIEHHE HO HONOHIBE YCIOBHOIO Py
MEITA, ONpeiCHsienoe 1o GopMmyne
N+G

Poy = -0, (6.20)

A

e G - cobersentipli Bec yenosunoro (pyniaMeHTa coopyKeHus, BKI10o4as BeC 3NeMEHTOR I TPy 1Ta B
vonLenMe yenosHoro dgynaansenra, kli;

N — pueninas ciia, HopMalintas K 1nojomse hyiaMenia, ¢ yueTom Beca (pyHaamMedra i rpyuia Ha
cro obpesax, kli;

A — H10NAAL HOULOIUBBI YCJIOBHOTO (PYHAANEHTA, M7

o _ --npupoanoe (ObITORBOC) Aasliellie 10 NoaoLBe ycnoshoro gyianeura, xlia.

“h &

6.5.10. Ocasxa octopanig S ycnoBHoro hydaaMenTa wpuHoii Gutadietpon) b 2 10 a upis Mo-
jiyhe jredopmaiing noacrmiaromero cnosa /£ 2 10 MIfa onpeaensercs 1o gopmysne

) I) H ,
¢ 1.0 Z"‘ : (6.21)
A
¥ §

e po - epeliiee ONOJARNTEALBOC K HPHPOAHOMY HaBlelie 1o nojgotiBe yeaosoro Gy anet i,
il [a:

A k- koaddimeny, npinuaaenmsle no tada. 2 w3 npun. 2 Ciindf 2.02.01:

A nh  ~ koohuimentnl. onpesensenmsie 110 1aonu. 4 npus. 2 Clinl ] 2.02.01:

i { -1 .

£~ nojynn pedopmatuin i-ro cios pynrta, Mlla.
S.11. Hpn pacue e ocanok ocnoBatis y ciostoro gyt ta o gopany e (6.18) 1 (6.21) ¢pelt-
Hee JABHCHITE 1O/ TOJOIIBOI YCHOBHOO (PYHIAMESHTA HE JJOHAHO HPCBLIHIATL PACHETHOE CONPO HBJIC-
e rpyvitta ocnosanist K. xlla, onpeiensiesroe no goapmyne (7) CHull 2 02.01.

0.5.12. ipn verpoiicrse apmupylomX JJCMeitoB B 1PY HEOBLIN YCHOBIBIN /10 T HO HPOC-
JOYMHOC T JIOHYCRACTCS VU T LIBATDL HEPESLAY HArPY3KH OT (pyrjiamMeri ta Ha Y CHOBIDLIA (pyHJLaMen 1 1 -
CHITHIEO T EPN LG HO;UDVIJIAMCHTON € 1T HNOHHON Q007 CHH HOWOWBLL paioii . OcaJika apnipo-
BALTOTO OCHOBIEHS TIPIT D TON HOMY HACICH CYMMUIPOBALIHCN OCL N TPYHTOB HOM YCHOBHLIN (P11, 1d-

/5
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MCHTOM I QCAUIKH 1 PYHTOR HOJU (PY HJEMESTTTOM Ha €CTCCTBCHIIOM OCHOBAHIIL. LM KOTOPOLO JLOJRKITO
BLOTONIATLCS YCHOBIHC

O-:‘p + Cr:'g S 1,7{ . (622)

1 J1¢C O"l’ O!}J” ~ HOHOJTTTCHLIBIC HATIPAMNCCHTIIA 110 BCPTHKAJI, ll])()X(UISIUIETFI qdCPNC3 T HOJLOINBE]

pynjrasienia na rnyOnne z o1 HoowBhbL Hwxe myounn ., klia:
O _ — BEpPTUKANbLHbIE HalpshKeiis Ha ryoitHe Z 0T COOCTBEHIION0 BECA BOJIOHACKLILICHIOLO 1 DYIITA.

“h

klla;
p,, — Hadanbioe 1npocalotioe Jaslienie na rnyoune z, klla.
0.5.13. Pacyer apMipoRaiHoro OCHOBaHUA 11O MPOYHOCTH apMUPYIOLHX TPYHT MEMEHTOB 11PO-
H3BOJUITCS H3 YCIOBHS

o, . (0.23)

FJMax

e R — pacueTHOE CONpPOTHBICHIE Marepyana 3jaenMelra Ha 0AHo0oCHoe CkaThe. ONIPC/IeIsieMoe Co-

rnacHo T'OCT 10180. klla.
) — MakcHMabloe nanpskene. klla, B anemedte Ha HibKHEH rpaHHUe 1IPOCANOYITION TOMLWL

7 IR

01 COBMECTHOI'O Jefic rsiig Biened Harpy3ku, COOCTBEHHOI0 BECA HJIeMeHTA 11 CILT HAT'PYKAIOILET0 Tpe-
IS, OITPCACIISICMOC 1O (hopmviie

[ h —
O Jiman - Art | /')3 (h T hmr )+ [pl (h - hmr)_- 1’:.[ ]_f."....}_‘r.i.......i
A y

? }

(6.24)

e N — BHICIIAS BEPTHKANHIAS CIHJIA 01 PacueTHLIX HArpY 30K Ha o1t ement. Kl ;

A — 1I0IUA/b HOUEPCHIOI O CCUERIIS JNEMEHTA, M

p, - IUIOTHOCTL Matepuaa iementa, kH/m';

fi - Jin1iHa SNeMEeHTA. M.

It — paccTosiie 01 TDKUEIO KOHIA eMena 10 myonnol /1, M;

P, — HAYANBLHOE HPOCAROIOC JaBlieHiie a WnKneil 1 paiuie npocagounoii 1o, klla:

), — CPEANEB3BEINCHIOE 3HAUCHIIE IJIOTHOCTH NPOCAaLOUHOIO FPYHTA B BOAOLACKILCHHOM COCTOS-
nint. kKH/MY or nopowss gy inzasicua 10 rnyonne /1,

6.5.14. Jins anemMenion 113 6crona (TSKEN0ro 1 MeJIKO3epHUCIOr0)

R? = Ieh }/!12 )/M }/!19 " _ (625)
[ J1C Rf; — IJHCLIGT HQC CUI]]")OIIIB.HEHHE? 11]3['1 OCCBOM CH{ATHH, Kllﬂ. 3]{8'-1(3[“’15:[ Rh OLPCITCHAKOT MO
CHull 52-01 n CIT152-101:

Vs Vi Vi — KOODumeninl yenosuii paboTel Ociotia. yuulblBatoulde JUHrejibliocTh JiciicTiis
[l Py3IKU. OeTOHHpOBAITHE B BCPITHKAILHOM DOSOKEIHI W HPHMCIIEHNE OCTOHHBIX KOHICIPYKIlHiT. HIPH-

nusmaembte 110 CIT 52-101(n. 5.1.9, 5.1.10 ).

6.5.15. Pacuer ocnioBaniit. 1ipeici aBiieHHLIX CIIa0LIMH, CIILHOCKHUMAEMLIMI I'PYHTAMM, apMIPO-
BaHHBIME OypoHaONBHLINI MIEMESHTAMM. HPOH3BOJAU ICSI COMACHO MeTOMKE. HPUBEACHHOIT B HPHIIOIKE-

it .
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Hpunoaxcenne A
(pekonmenyemoc)
Tepnunst U onpepesicuis

Ocnoate coopyKenst: 4ac b MaccBa I pysiia, Hernocpe,1CI BEHHO BOCHPHITUMAaIOUIas Harpys-
KY O1 COOPY KCIHHSL.

dyugamMen cCooOpyskems: 4yaclh COOPYKEIHsi, KOTopas CIIYy7KH1 JUTS 11epeslayi Har py3KH OT CO-
OPYIKEHHA Ha OCHOBAIME

Ocnosanus i gyiyiasic 1 bl noppiuenoii necyuieii cnocodnocI: ocHoBasva 1 PpyHaamen-
Tbl, CIOCOOHBIC BOCUPHUHTIMATL U NEPCAABATL HOBLILLIEHHBIC HAMPY3KH OT COOPYXKEHHS 3a CYeT yay4yule-
H11si FCOTENITMYCCKHN XapaKT1ePUCTHK NPHPOAHBIA FPYHT0B pa3nuulbLIMH cIllocobamu.

Haupasijeunniii ruapopaspbiB: BEPTHKAIbIIBIA pa3pbiB fjlacia B 3alaliiioM HanpaBiieHu!l Jas-
JICHUCM KPEHsero paciBopa ¢ HCNoah30BaAHMEM KOHUENTpaTopa HalpsKCIusl Ha CTCHKC CKBaXHIbI
o nmy1es 0AHOBPCMENHOr0 NoALEMa JaBiaelus B ABYX HaAPAICIbLLBIX CKBAYKHIIAX.

[coxumnucexiii 0apbep: yacTh MaccuBa rpyina, npeobpazopaliias HHbEKIHEH pacTBOpa ¢ 06-
pazoBaniicnm 3aBechl JH100 FKpana ¢ 3aJaHHLIMMK CBOMCTBAMI, MPENA ICIBYIOILA MHUIPAIlMY XUMHYECKHX
PCAreHTOR B ONPECJICHCHIIOM HalpaBneHUy 3a CUET XIIMHUCCKHX pcakilHil, HoHnooOMena ¥ copOimil.

Lnek-uunekrop: it bEKUHOHHOE YCIPOHCTBO. LUHEKOBAs YacTb KOTOPOTro obopy/loBata OTBep-
CTHSIMH U5 110]1a41 paci BOpa yuepes3 HoJibIC HITalt v B 1pouecce Oypceitms.

Mirot o ramMiroBHLIT HHBLEK1OP: HUBCKTOP AJIst 3aKPCIUICHMS 1 PYHTQBOIT TOLUI € CIOSIMM PA3HOIl
LHpoHUacMoc i, odopy/oBallibiil 3anOpHLIMKA YCtporcinami (nakepamii), YCTAHORIEHHBLIMIM Ha rpa-

HITLAX I1HN CJIOEB, H MMCIOUIMH 11a T])}’621X MCACLY HHUMH KaJIl'I6]JOBElIIl]I:IC B COOTBCTCTBHMH C [1POHHMIA-
CMOCTDBLIO CJIOCB HITBCKITHOITHLIC O1BCPCTIii.

NMubekiop ¢ pe3noM: HILCKTOP HEPCMEHITONO CCUEHHS, 11a NHKC KOTOPOro YCTAaHOBJECH pe3el] 1pe-

VIQJLHOI (DOPMDBI, TIPH 1101 PYXKEHITH HAPE3AIOUWIMH KOHIICHTPAIOD HalIPsAMElIHs Ha CTEHKE CKBaXHilbl B
npeaesan 30ibl Harie raims

Cpasi-nnnex10p: 3adusnas i OypouabdiBnas cpasi, B CTBOJIC KOTOPOH YCTAHOBIEHA MHBEKII-
OHHas IpyOKa JJ1s IoJauH KPEHSUICTO pacTBOPa C IICHALIO YKPCIICHHS FPYH1a HHXE €€ MSATbI.

[EMIROCT L HOLJIOUICITSE: BRAMYHEA, KOJIMYEC] BEIIHO BbIpaXkalouwas Cl1ocoOHOCTDb XKHKOM ¥ 1BEP-
noM (as rpynia B3auMoeiicIBoBalb € paciBOpaMH UICHOYM HUITH KHCIO Ik,

e
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Liptstoscie b
(pehomMertpyenioe)

KOUCIPYRTHBHEBIC CXCMBI 3ARPCILICIT, HapaMelpol 1 oObenbl padol
NP YCHICHUI Y PYIHIOB HHLCKITHCT XHMUHCCKHN PACIBOPOB

b.1. Kodcipy K1uBubie CNeMBLI Yy CHIICHIS | PYHTOB OCHOBALHS (DYHAAMETTOB HHLEKIHEH XUMI-
YCCRIIA PaciBOPOB npupe/ietinl na pucynke b 1, b 2

a) 6) 1) )

d4) CNAOIHOE 3akPENNEHKE, 0) ¢ PAIPLIBOM 10 BEP THKAIH, B) CTAKAHHOTO (HI1d, I') L PA3PBLIBOM 110 FOPHU30IT AN
Puc. b.1. Koncrpyxrusnunie ¢xembi yKpelJtenst rpyuta B ocuopausn @y H1aMcuioB

6)
T“ O 23 AN AV N 1
!/’
= e
i 3
/
,.-/, v 2
|/ -4
= o fr'“"‘; ry
S A ,
I :@-/7{? g

A) APMUPOBAHC QNOPANTT O) OHOPANIT C Y CIPOHCTBOM B BEPNHCTL HadC T 1111 bl
iy iantertr 7 OnOPLI Y SARPCTUICTIIONO {PY T 3 — THEL A 13 3dRPCHICTIIOTO TPV
Puc. b2 houncrpynniiupie (WML VRPDCHICHHSE IPYITA C APMUPDOBATHCM

|2
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b.2. UxemMbl nzo0pwekeitnic na pucynkax b.l a, 0, B, peckoMCI)iy101Cst JUIsE COOPYKCHII, BO3BOJII-

MbBIX B 'pYHTOBLIX yesiosuax 111 1l THna no npocajounoct, a cxema b.1 r— npu najmyuu Henpocanoy-
HOI'0 CJIOst B cepe/iile 1pocajoulon TOJHIH.

.3, Cxemy b.1 0O cuepyer upuMensiTh, Kak NPaBUIo, AN CYUICCTBYIOUIUX COOPYKCHHIT B cliyyae
HEBO3ZMOXKHOCTH Oypeliiisi CKBXKME B Tene dyingamenta, a b.] B — npu nnowaan cronbyaroro ¢pynna-
menTa bonee 10 M2

b.4. a pucynke b.2 naibl cxeMbl, KOTOpbIE CEAYCT HCIOJIL3OBATEL HHPH JIMKBHAAUMH 11POCaI0Y-

pIX cBoiicTs rpynros [ taiia apmMupoBanueM npocajiouiiol ToMHU ONOPaMi U3 TPYHTA, 3aKPEIICHHOTO
XHMHYCCKHM criocoOOM, 1 PACIIONOXKCHHBLIMH 110 CETKE,

b.5. TlnorHocTy Kpenswiero pacTBopa CHIMKaTa HaTpHs ClENYyeT Ha3zHayaTh B 3aBUCUMOCTH OT
11cOOXOAMMOro 3HaucHist BPEMEIoro COlPOTUBICHHS 3aKPENJIEHHON0 I'PYHTA CHKATHIO

gy 3 B R = 7) -
| RJ":!. _Rﬂ | &b

I71C ¥ — HPOCKTIHAN 1DIOTHOCTL PACTBOPA CHIIMKATA HATPWA, F/CMS;

Yy ¥, — INIOTHOCTb pacTBOpa CUJKKara HaTpus, obecrieynsaionlas B 1abopaTopHbIX WK I10NEBBIX

YCJIOBUSX CPEJIHEE pacyeTIoe 3HaYeHHe BpeMEHHOTO CONPOTUBIIEHHS IPYlITa CKaTuio Ry, 1 Ry, B npejie-
JlaX PacueTHOr0 panuyca 3akpelneHus, r/cm’;

R[_ — PACUYCTHOC 31a4CIINC TIPCICHAa TIPOYHOCTH 3aKPCIVJICHHOIo I'pylitTa Ha 04HO00CHOC COKAaTHCE.

b.6. KoimuccTBo pactsopa cHampkara HaTpus NPOCKTHOM IJIOTIIOCTH, HEOOXOLHMOE JJISl 3aKpeEri-
JEHHSA I'pylTa B lipeaeliax oaHoM 3aX0AKH, onpeaensercs no popmyne

— 2
Q,=7mr 1,0 K, , (b.2)
e — KoJMYECTBO PacTBOPA KPEIHTENs, Heobxoaumoe Asls 3aKpernieHus | M” TPYHTA, TMTPOB;

K~ ko3¢ puument HaIeXKHOCTH, YYUTBIBAIOLLHHA HEOAHOPOAHOCTEL NOPUCTOCTH H BJAXKHOCTH I'PYHTa
B Npeaenax rnjiouaaxKu v pasiibiid 1,1.

b.7. O01LEM 3akpelIeHHO10 TPYHTA onpeaeseTcs no popmyne
= gp? .
V,=nr’h M -n, (b.3)
rne M — KonHuecTBO MECT M BbELUPOBAH U,

1 — KONMUYCCTBO 3aXCiOK.,

b.8. O0BEM KOHTPOJILHOIO 3aKpENIeHUs 'PYHTOB V cinenyer npunumars B pasmepe 0,5-1,0 % ot
00BEMa 3aKperieHus V , M.

B.9. O0wui 00LEM 3aKpenIeHHOT0 I'PyHTa onpeaensercs no gopmyne
V=V +V . (b.4)

b.10 Pacxon cunikara Hatpus Ha oOUuit 00bLeM 3aKkpenieHus oNpeliesIieTcs o gopmyne

,
0- Q,Vy K K, | (5.5)
1000

e Qy K, — 1o xe, uto 1 8 opmyne b.2;
K , = KODDDUIHEINT, YUHTLIBAIOHIMH TPalCnopTHbie NOTCpH U paBlibid 1,035;

o — KO3 HIMEIT IEpecyeTa NPOEKTHOI MIOTHOCTH KPENAIIEro pacTBoPa Ha CTaHJapTHYIO Y,, PaB-
Hyio 1,4 r/em’ no F'OCT 13079

a=1+20"7 (B.6)
y ¥, |

¥ — IJIOTHOCTL BOJLL, I/CM;
¥—To ke, yro 1 B popmysie b.1.

Pacxoa npounx MarepHanos cieayeT HOACUMTHIBATL COMIACHO ACHCTBYIOWMM HOPMaM HITH ONbBIT-
HbIM JalBIM.

19 ..
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| Ipnnoxernne B
(penoneHayemoe)

KoneTpyrRruBHbIC CXCMbI 3AKPCIJICHIS H MTAPAMCTPLI BCHCHEHHLIX
LHEMCHTOIPYHTOBLIX PACTBOPOB HPH APMIPOBAHII OCHOBANHIT UCpe3 HANPpABJCHHbIE
rApoPAIPLIBLI

B.1. [lpu pazpadorke npockioB ycuieHHs ocoBatyi. pyHJiamMenros ¢ HCnoiab3oBaHueM cliocoda
HANPABACHHOrO I'HJIPOpa3pLIBA MOLYT HPHMCHSITLCS PA3JIHUHLIC KOHCIPYKTUBIILIE CXEMDLI apMUPOBAHUS
OCHOBAHUA B 3ABHCHMOCHT O1 111 PYIJIAMCHTA, FPYHIOBLIX YCJIOBHIT 1 petnaeMbIX 3aad (puc. 13.1).

5 fo———r—r o] P
T | 3

N/ . : g

a) st im0t o gy nuanmenTa; 6) cronduaroro; B) Kpy Hio1o; 1) Betounoro

| — ChBaAnia. 2 - 30na Y o1ueHs;, 3 - apMo3neMeli U3 LEMCHTOrpylira;
4 — KOHLEIT pat1op HanpsKems

Pic. B.1. Cxemnr apmuponsanitsg OCHHOBAHIIA MCPC3 NANPABJCHHLIC 1 HAPOPAIPLIBLE

B.2. CUxenbt apmupoBatiis. npHBegeninie 1a PHCYHKE, CJACAYCT HPUMEISITL M 3UAHHIT 11 COOPY-
ACHITH, BO3IBOJUIMDBIN

A T THBINX (DYTJIaMeH 1ax i (pyuaasMen rax B Buje npokux aent (puc. B.la);
- Ha cronouatbIx pyrjanmcerrran paznoit popsst (puc. 3,10, B):

- Ha JIEHTOUHBLIN (PYyHJE@MEHTIaN. B TOM HWHCHE HPH YCHICHUI IPYITOB B OCIHOBAIHH aBAPITHIILIX
3anui n coopyskennin ( puc. 3.1 ).

B.3. Jlna ysiaxuciuts. Y IO THCHHS 1T apMUPOBANHHS [ PYHTOBOIO OCHOBANLS CIEAYET NPHMENTL

BCICHCHILIC HEMCH IO PYHIOBLIC PACTBOPGL cieyiomer o cocrasa (Y% o1 iseplloi (pasnl): nemcut -
O 7001pyun = 90-30: TIAB - 0.05 (ear 11 5.2.2).

B.4. Komiucectso ojsie HEOONOMINOC ST HPHTOTOBIIEHIS PACIBOPA, paccuiibiBacicst 10 Gop-
MYIIC Y U LIBAIONLCTT JIOBC/ICITIE MACCHBA JIO OTHMAJLION BIaNIOCT I,

I &
- (0,5 1L

i P
LC Q“ KOHHUCCEBO BOJILI HCOONOTHMOC JUIS HPHIOTOBICHIS TBCPJCIONICI O PACIBONI € YUCTOM 3aNa-
THBATTHSE IO O TN AUTLHOIT BIQATTOCEI I MACCHRBA T PYIHTa OO LCMA V.' N

(il

() /)ch V (Bl)

a1

(]l]fHH'H T .’") ’

-2 —



TCH-50-506-2005

()5 -~ BCCOBOC COOTHOMICHIC BOABI 1 TBCPUOIL (PA3LL yHIOTHSIOHICT O H apPMUPYIOUIC! O Paci BOpa. L. C .

Pmq) — Bec raep)loi (ha3bl pacTBopa, HeOOXOAUMbIH 171 YILUIOTHEHHS H apMKHPOBAHIIS IPYHTOBOI0
Maccina o0nLCMOM VI 1,

£~ IJI0THOCTH BOJILI, pasnas 1,0, r/m?;

H

£, — IOTHOCIb CYXOI0 I PYH 1A YIUIOTHACMOTO MacCHBa B Ipelcsax IIOWaaKH, T/M ;

£

W — BJIOKHIOCTb [PYHTA YIJOTHIAEMOI0 MaccuBa, J €.

B.5. B kauyecTBe 1 pyl10BOW COCTaBISIIOLUEH ClieayeT HCIIOJIL30Batb CYIIECH I CYTTIHHKH C YHCJIOM
lacunoc i S—14, B Kaucc1 8¢ selicuuacis — ouopasznaracmbic HAB.

B.6. Bpicory 3axoukn ciejtyer upunuMmars 1,5-4,0 M B 3aBHCHMOCTH 01 OAHOPOAHOCTH CBOICTB
I PYHTOBOI O MACCHBA 110 IPONHILACMOCTH, TPUMEIBIEMON OCHACTKH H HMeloulerocs o0opyaoBalin.

B.7. JUmny pazpuisa B 1Uiane 1pyu HPOEKTHPOBAHUH, KaK TMPaBuio. CAeAYeT Ha3HavyaTh paBHOii
BLICOIE 3aNO/IKH HO He Oonee 5.0-3,5 M 11pd 10aMHC apMolieMeHTa 5—~10 cM.

2¢
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[ipinoxeniie I
(PEKONEHNIYEMOE)

KoncipyKIIIBHbBIC CACMBI I HADAMET PbI
HULEUHPOBAHIS HPI APMIIPOBAHIIT OCHOBAXHI CBAIMI-HH'DLEK I'OPaAMI

[.1. KoucrpykTisliibie c\eMbl, H300paxeHisie na pucynke [.1, cnenyel 1pHMeEHI1s B IPYHTO-

BbIX ycsioBMsX I u 1l 1Hna npocajlouHoCcty npy HEOOXOAUMOCT I TIOBBIHICHHS TIecylieH crnocodbHOCTH
OypoHabuBHLIX H 3a0MBHBLIX CRIH.

a) s ocropaniit 3a0HBHOM cBal, 0) B ocitoBaHMy Oypo11adlBHOH cBail
| —3abupnas ceas, 2 — 0y pouabusueg cpas, 3 — BeHTHNL, 4 — HATHETALENbIag 1PY0a;
— 3AKPEIVICHUBLIA Py HIT, O — IpOCIpancIBENiiasg CHCIEMa M3 UEMEH LHOro Kamiia, /7 — nhjiepias CkBaKyHa

D

Puc. I'1. Koucipyriusnpie cxeMbl 3akpeujedust HpH BOIBCACHHN CBAI-HIIBCKTOPOR

1.2. Ha pucynke 1.1, a npupercHa cxeMa Bo3Beets 3ad01B1oil cpa ¢ BLIHOMICHHMEM 3aKperiie-
HIA 10 BO3BEAEHH CIBOJA CBAN COrNAaclo yKazanusamM 1. S 4.

F.3. Cxemy, upusenennyio ta pucynke 11, 0. cuenyetr npiMensiihL NpH BuITONHCHIH HH LCKITHOMH-
HHIN PAOOT Yepes HHLCKIITONTIY IO HONBOCTL HOCHE BO3BCJICHISE CIBOJA CBAN COLIACHO YKA3ANHAM
i 54 3-3.4.5

[.4. [eonerprueckie HapaniCipsl 3aKPSIBICHIION0 MACCHBL B OCHORANNWM CBUH-HITLEKIOPOR LIPU
PA3HOT QopME TOAOCTI NI LCHHPOBAHI [IpHBREJICHBLL na piic 72,

) J
[~
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I — CTBOJN ¢Bal 2 — 110J10TT b IS MITLEURPOBAHIIA C APEHAAHLIM MATECPUANIOM, 3 — 3aKPenJieHbiM

MACCHDB

Puc. 1'2. T'comerpudecke napaMeTpnl 3ahpPenjiCHHOIO MACCHBA A1 CBAN-HHBLEKIODOR

I.5. Oupenenernic 1eoMe rplycLKiX HapaMel poB HPH IIPOCKTHPOBAINIH ITPOU3BOJMTLS B CIIEAYIO-

hF

LICT 110C1e)10BaT eNhIOCTH
— 3dJJA10TCS AlaMC1 POM CTBOMA CBAH,

— [10 1aHHBIM HIDRCHCPHO-TEONOrHYECKIN H3LICKAHHM 11a3HAYAI0OT P11 C 3aKPCIIIEHNUS | ¥ BBICO-
Iy NOJIOCTH HHBeUUpoBanys [ Paauyc Hiiheniposaiig HasnavgatoT no ko3 guinenty PUuiabTpaiiin 1 py H-

ra corjiacio Cl1 50-101 a BbICOTY 1OJOCIH HIIBCIHPOBAIHSL — ROHCT PY k 1 HBHO

— ONPCJCIUIOT 1 COMCTPHYUCCKME PDASMEDDLI 3AKPCIHICHNO1 O MaCCHBA, HCITO L3y A OJIHY N3 CXCM, T~

BCHCHIBIN Ha PHCYyHKe | 2

I.6. Pcietirny pio-rexnonol HUCCKHE HapaMel phl BKJO4YaloT
¥ — Pabouyio NN01HOCTL PACTBOPA CHIKATA Ha1pus, T/cM

Y, =10 /KC UCMCITIHOLO PACTBOPA /LM,

Q — o0ben pacisopa kpenniens na | M 3aKpPCIICHNg, I,

HAALOO Matepiidiia

£ — jaBiacnic HpH HarHeTan paciBoOpa ciinkara uarpiss Ml la
P~ 10 K¢ nph garnctanmin ieMei oo pacisopa Mlia

H

(0 - o0BeN LeMCHTHOIO PaciBOpd Hpi HeMCciiallifng IHOHOCTH HIKC [ Ibl CBAM, JI Hd 1 A JPC-

Onpenencuie puileiily pro-1eNHo 10 HUCCKIN TAPAMCIPOB HPO3BOJIS]T B LOOTBRICIBINT € \ ha 3d-

Hsatr i |8

L.7. Hla crapunie npacnepio-rcoyion HcCkKs 13LICKA JOmkiin ObiThL onpeneliens B naboparop-
HBIN JHIO0 HOJCBHIN VCIOBISX CIHEC, Y IOHIIC HPOUTTOCHITIHIC H AC(HOPMAITONILIC NaPAKTEPHCHIIKIT 3akpeti-

JICHHOTO 1Py H L d

K - pacderiioc conpoHIBICHIC 3akPeHICHHOIO TPy HTA OJUI0OCHONY Cadiiio MId,

c —~yjienbioe cieinienne Nila,
(D — YOI BOY IPCHICTO TPCHI 1 Pa)l
L - aony i o0 redropatatun NMila
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[.8. JIns BhisicHenis BOSMMRHOCTH 3aAKPCIIICHHS | PYHHIOB W Y LOUIHEH s HEOOXOIIMBIN JUTsi TPOCK-
THPOBallg sapakiepucTik 1o 1111 10 1'7 cneuyel BbHIOMIHTL KOMIDICKC AaD0pal OpibIN HCCie10Ba-
T, BKJIFOYAIOWMIT 1Tabopalopnoe sakpenienie 1pyHroB 1 Ux Hclblrauie (npuaexenie ), a takie
ONBITHBIE MOJIEBLIE PADOTLI 110 O IPADOTKE PEKHMMOB HATHETAN M padouiiy PacTtBOPOB HHXE NATbI CBAM

[.9. Hecymas cnocoduoctb CBA-HHBEKTOPOB MOKET OLITHL yTOUHENad (B €1y Udae HEOONOUUMOCTH)
[10 pE3YJIblaTaM NOJIEBLIN HChbitauii cornacHo yxazamusn 1 S Clnll 202 05 w0 73 Cl1 50-102

[.10. Konyecrso pactBopd ciijilikata HaTps, HEOONOHMOE JUlsl 3aKpetiieis [pynia B OCHOBA-
HIIH OJHOH CBaw,

Q=0 K (I'1)
e V., —00beM 3akperuienus, olpe/ieNaeMbli ¢ YHCTOM 1 €OMET PUUECKOI (DOPMbI 3aAKPETLISEMO! O MACCH-
Bd B OCHOBaHHKM CBaM. M,
Qy“ pACNO pacTBOPa Ha | M’ 3akpeniedus. i,
K — KO3pQHUHEHT, Yy YU THIBAIONIHIT HEOAOPOAHOCTL NOPHCIOCTH U BIIAXK-
HOCTH IPYITA B IPCACHIAN IO IKI 1 PABULIH 1,1

[.11. Pacxon ciinkata narpHst Ha obuini o0bem 3axkperieHus paccUuiilbiBae1cs 1o (popMmysie

OM y K,
1000

(I'2)

QU =

e Q,—To &€, yTo B Qpopmyne ['1, /M’
M — obuiee xon4ecIBo cBaii, il .
K, — ko3 punnenT, yun 1 bIBalOUIHIT TpaHcnopTibie notepu ¥ pasibiid 1,05,
o — KO2(pPhuuuenT nepecye1a HPOEKTHOH MAOTHOCTH KPENSUIEro paclBopa 1a ¢ raHaap1HyIo },, paB-

Hyto 1,4 1/em’ (em 1 B 10)
I.12. KonyyecTBO LEMETHOIO PACTBOPA IS 1IEMEHTALMI T0JIOCTH

0=V 0 (F3)

[J1e V;{ — 00BLEM MONOCTH IJIsl HILEWHPOBAHIifA, M,

O, — PaLrOI LLEeMCHTHOrO PAciBOPa Ha |1 M TIOJIOCTH € YHETOM KPYIIIOC [H APEHAIKHOL O MaTepHaa, Ji
["13. O0bem 3akpennenisa 110 o0LeKTY

T

V=V M, (T4)

e 1V, —10xke, 110 B opamyiie 1L
M - o01ee KOTHUCCI RO CRall. 1t

_..2__1 —_—
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[Tpunoxenue J1
(pexkoMeHayeMae)

MeToauka jxadoparopHoro 3akpenjeHus rpyura #H ero uenbirTauust

H.1. B ocHOBY METOIHKM 3aJIOKEHO MCCIICAOBAHME Npolecca 3aKPeriieMOCTH I'PyHTa NIPpU BO3-
JEHCTBHM HA HETO pACTBOPOB CHJIMKATa HaTPH Pa3IMYHON KOHUEHTPAUMH U NOCACAYIOWIEM I1POTHO3U-
POBAHHHU NPOYHOCTHBIX XapaKTEPUCTUK 3aKPEIIEHHBIX IPYHTOB B NIpeenax HPOeKTHOIO Paiuyca MHbE-

LIMPOBAHU [1PY HCIIOJL30BAHMU KpentuTeis paboueH IJIOTHOCTH B YCHOBHUAX IJIOCKOPAAXaIbHOH (DHb-
TpauuH.

J1.2. JlabopaTopHoe 3aKkpenieHie rpyHTOB BBIIOJHACTCS Ha IpHOope, NpelHa3HaYeHHOM 1 3aK-
perieHus 00pa3toB €CTECTBEHHOM CTPYKTYPBI, UMIMHAPHYECKON (hopMbl (AUaMETPOM M BBLICOTOH
50 MM), HabupaeMbIX B OJIOK, paBHbBIH 110 BLICOTE IIPOEKTHOMY palMycCy 3akperiedusi. Moaenmupopanme
MJIOCKOpadHaiibHOM GUILTPALBK NPOM3BOAUTCS 34 CUET CHKMBa pacyeTHOro o0beMa GunbTpara npu npo-
IYCKaHUM KPEIUTENS Yepe3 criellMalbible YCTPOUCTBA, YCTAHOBJICHHBIC MEXAY 00pa3uamMu B OJ10Ke.

J1.3. KoMIOHEeHTHBLIM aHaIN3 UCXOAHBIX PAacTBOPOB CHIIMKATA HATPUS U nopuuit GuneTpara npo-
n3poauTca tuTpoBanueM ux 0,5N pacrBopom HCI, nubo onpenenenyeM nokasaresis NpeIOMICHHUS 1 Ha

pePpakTOMETpE ¢ NOCAEAYIOMHUM YyCTaHOBICHHeM koHueHTpauuu (C . -510,) 10 KanuOpoBOYHOM 3a-

BHCHUMOCTH <<11-CN320-8101>>.

J1.4. [Topsajox onepauuil Hpy BRINOJHEHHAH paboT npusencH Ha pucynke 1.1 :
1. 13 MOHOJIMTOB I'pyHTa IJIOWAAKHY OTOMPAIOTCS B KOJIbUA 00pas3Lbl HEHAPYIUEHHOH CTPYKTYPHI CTaH-
NapTHBIX pasmepos (d.=h = 5,0 cm). [nd Kxaxioi noTHOCTH pacTBopa OTOMpagTes o Tpu o0pasna.

2. Uepes otaennHple 00paslibl B 3-KPaTHOU IOBTOPHOCTH IIPHU BbIOPAHHBIX YCIOBUAX HHBELHPO-
BaHM IPOIYCKAETCd OJIMHAKOBBLIM 00beM pacTBOpA CHUJIMKATA HATPUA PA3HOM MIIOTHOCTH, IO3BOJIAIO-
IUMH JOCTHYL MAKCUMAILHOTO 3aKpeIeHU .

3. Onpenensercs obbeM pactsopa (V ), HEOOXOAMMbIH I HAaChIIECHHUS STUHHIbI 00beMa IPyHTa.

4. B npouecce QpuibTpaluM pacTBOpa uyepe3 OTAeHbHbIE 00pa3iibl Npou3BoauTca cOOp nopuui
QHUIbTpaTa, H3MEPEHHE MJIOTHOCTH KCXOOHBIX PACTBOPOB M BCEX NOPUKH (PHUIBTPaTa H KX aHAJIM3 C le-
NBLIO ONPERCACHUS U3MCHEH! KOHLEHTPALlMY KOMIIOHECHTOB CHIIMKATHOIO pactBopa.

5. I'lo pe3ysisraraM aHanM3a pacCUYUTBIBAIOT JUHAMUYECKYK €eMKOCTh L1, XapakTepH3yIoLIyro Io-

IMOTHTEIBHYIO CNIOCOOHOCTh I'PYHTA 1O OTHOIUEHHIO K PacTBOPY Kpenutenisd. JJuHaMudeckast eMKOCTh
[TOITIOLEHHUS BRIUMCIAECTCS 1O (opMyie i

Z(CoVi B C;Vr;)

E(): I ) J Ty 1
23’(1(1-—10)-10“2 A

Na2Q0

Ine [ — HOMEp NOpuuH PUnbTPara;
Vi qu — 0OBeM IopUHHA HCXOAHOI0 pacTBopa U PUILTpara, M,
Cp €, — KOHLEHTPaLKs KAaTHOHOB HAaTPHs B MCXOAHOM pacTBOpe H QGuIbTpare, MI/MII;

g — Bec 0o0pa3ua rpyHTa A0 3aKperuieHus, I,
23 — MUJUIMIPAMM — SKBUMBAJIEHTHBIM BEC KATUOHOB HATPUA, MT;
W — BJIQYKHOCTb 3aKPEMIAEMOro I'pyHTa, 10U el.

25—
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CXxeuMa BHNONHEeHWA onepaiuit Ip¥ OCYWECTBIEHUN

1800paTOPHOTO BAKDPENNEHUs TPYRTS

O0r60p 06pasyon

[lpomyckaune KpermTend

Onpenesenns
Yo

locrpoenne paduuecrrk

A= (% v); F—a f(f v);

0 aJeHue
Hycy OpH 3

:amcpem!ermn
choxhsoaaﬂu

-B(r )

OnpeneneHue HoMe—
HOHKS [0 PAIUYCY Yo
npy 3aN8HHHX NADE—

ue'rpax aaxparmm&
(", e ) HCIIOJIBBO

Ppafb

PacueT 0Gnemos Un Hgnm‘m{ue AHeuu3a
No 38J8HHNM ORpPA~ 00pa3oB Ha UCXQIHHX
MeTPAM SAXDOINs OJHOOCHO® OPIH
CXATHE acCTBOpa H
gnnthaTa

3aBUCHMOCTOR

QJE=£(513\3

OrGop PuNBTPATA
ITO PLA AMM

T e

(mpennﬂauoc'm}

no panuycy IIpH

3aNAHKHX NADPAMOT
pax 8saKperUIeHMH

("‘« Te )

C NCIIONBL30BAHH M

Puc. J.1. Cxema BuinonHedHs onepauuil npu aadopaiopuom 3akperietHu

6 B Bozpacrte 28 CyT. IIPOU3BOJAUTCS UCIBITaAHHE 00Pa310B 3aKPEIVIEHHOIO 'PyHTAa C OnpeaeeH -
€M BPEMEHHOI'O CONPOTHBIIEHHS 00pa3ioB oaHoocHoMy cikaThio R, cornacuo ['OCT 12248.

7. Ha OCHOBaHMHY 3KCNEPUMEHTANIBHBIX JAHHBIX CTpoATCs rpaduueckue 3agucuMocTu Ay =t (y, V);

E =1(y, V); R

[rapamMeTpoB.

8. BuiOupaercs 100u11iHa cios [ gis pan,

=1 (k ), no3possionive yroOYHUTE Ul BEIOPAHHOW IIONI/IKK H3MEHEHHE PA3TMYHBIX

WalibHON OLEHKHU K NpY 3aKpeneHUH MacCHBa PAIHyCOM T

U pacCyu1LIBaIO1Csi 00 beMLI KPErnu 1 enst, HeoOXOoAMMBIe 111 00pabOTKY eHIIHLIBE 00BeMa rpyHTa Kax</10-
[0 CJIOSI B YCAOBUSX IJIOCKOPAAHANLHON (QUNBLTPALIUH:

e n=1,2,..—~

r (r +r)

(r+€)

\

Vo =V <1
Gﬁ (rli+€ﬂ)

k.,

— [rH + ¢ (n — 1)]2 _J

g (J12)
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] — PAJIMYC 3AKPCIIICHHAS, CM,
ro— paauyc padouer 4ac1y CKBOKHHEL, CM,

V, — 00peM pacTBOpa CUIMKATA HATPHs, HEOOXOAMMBIHA 111 HACBILLEHHs! TPYHTa B 0ObeMe ClaH-
TapTHOTO 00pasua, M

9 Ilpw kaxpon HcXo/ioH TUIOTHOCTH PacTBOpa CHIIMKATA HaTpHs 10 3HaYeHHAM V' u rpaduyec-

kuM 3apucumoctsim Ay =1 (y, V), E =1 (y, V), R = { (1) onpenensercs 3aKpennsaeMoCTs FPyHTa B
PAZIMATBHOM HanpaBieHUH

10 PaccuyuTbiBaeTcst KOJIMUECTBO KPEMUTENA, HEODX0oAUMOE [I1s 3aKPEIIeHUs | M’ rpyHTa, o op-
MyJe

4

0, =107, (113)

me @ — ofbem pactBopa, HeoOXOAUMBIH st 3aKpensienus 1 M’ rpyHTa, 1,

V — 00LeM pacrpopa CuaMKara HaTpHus, HCOONOIMMBI AN acklulenua rpynTa B obbeme crannapt-
1010 obpasua, mil,

V. — 0obbeM cranpapTHoro obpasua, cM?.

~27 -
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[lpuno.xenne E
(pexoMeHyeMoe)

Tabnuua E 1 — Pacxon xomiionen1o8 Ha 100 1 BCMEHEHHOTO IEMEHTONPYHTOBOI'O PACTBOpA H

napaMeTpsl TPYHTOBOU CYCIIEH3HUYU

il "

Coa uem Kon-BO Kon-Bo Kon-8o KoJinyec1Bo BOABI, Ji [TapamMeTpbl TPYHT0BOM
17151 3aTBOPEHUS CYCIEH3HH

LHEMEHTA 'PYHTA cero | coor I” B | obbeM, 1 | Y, r/em’
10 10,6 93,0 0,06 D 65 70 1,46 93 1,45
20 21,2 34,2 0,06 10 60 7C 1,40 89 1,43
30 31,8 73,6 0,06 15 53 70 1,34 84 1,41
40 42,4 63,0 0,06 20 >0 70 1,27 78 1,40
50 23,0 52,4 0,06 235 45 70 1,16 74 1,38
60 63,0 41,8 0,06 30 40 70 1,05 73 1,36
70 74,2 31,2 0,06 35 35 70 0,89 64 1,35

[Ipumeyanve B KauecTBe rpyHTOBOH COCTABASIOUWIEH HUCMNOJIb30BAHbI
HOCTH 12, B Ka4€CTBE BSDHKYLUEro — ueMeHT mapku 400

CYINIMHKHU C YHCJIOM TUIACTHY-
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[Tpunoxenne A
(pEKOMEHAYEMOE)

AL Xapakieplc1HKH TpyH OB, MpHuBclieHible B Tadnuuax JAC 1, 2K 2, noiy ckaercs Ucroib3oBalb
B pacucTay OCHOBaHHMA COOPY)XEHHH B COOTBETCTBHM C ykazaHusmu 11 J 3.17 CI1 50-101

Tabmna XK 1 — HopmatnBHelc 3nauenus ¢, ¢ , £ R uemMetriorpynra

CocTtasp
No ; [TpounocTb Ha MoZyaib yIIpy £o- .
/mn LIENMCHT, % [TA : A COOTHOIUE- QAHOCOCHQC | " §0 ,
OT F{i) O1T {!] U HHEC B T(l) COKATHEC Rua MlTa e L0 ’ Milla Mila rpall
] 10 0,05 0,5 0,30 0,50 0,12 38,0
2 20) 0,05 0,5 1,19 0,70 0,18 44,0
3 30 0, 05 0,5 3,25 1,16 0,31 45,0
4 4{} 0, 05 0,5 5,23 1,75 0,74 48,2
S 50 0.05 0,5 0,90 2,93 1,11 50,0
6 60 0, 05 0,5 7,70 3,49 1,22 50,5
7 70 0, 05 0,3 8.20 4.62 1,23 51,0
[ Iprmeuaitis

| TlpounocTsb na oqHoocHoe cxkarue R M 3Hadedmne Monyns ynpyroct E onpenenerbl COOTBETCTBEHHO B
cootetcTHM ¢ TOCT 10180 u TOCT 24452

2 3Hauenue koap¢puunenra [lyaccoHa ais LEeMEHTOrpyHTa no AaHHbLIM MCMBbITAHWH U3MEHSETCS B Npe/e-
nax 0.21-0.23

Tabnnna JK 2 - Hopmatisiipie 3nadenus ¢ , ¢ , K u v TpyHTOB, 3aKperieHHbIx CHOCOOOM CHIIH-
Kal1u3aluH

I pyH- Obo3znayeniie 311a4eHMe \apaKTePHCTIiK 3akpPeiieH bl FPYHTOB NpH Wx nnpoyHocT R | MI1a
Fbl \apaKTepPHCTI UKH
0.4 0,5 0.6 0,7 0,8 1,0 1,2
CvrecH . Mlla 0.047 0,056 0,065 0.073 0,080 0,096 0,110
q) rpas 24 23 26 28 30 35 40
I£. Mlla 42 D3 65 75 33 100 120
. € 0,35 0,50 0,50 0.30 0.25 0,25 0,20
Cyrmuu-| ¢ . Mlla 0,040 0.050 0,061 0 068 0,075 (0.090 0,095
KH @ . 1paj 24 26 28 50 32 34 38
Ic. Ml ]a 38 S50 60 70 30 95 115
v, J1 ¢ .33 0,30 0,50 0.25 0,23 0,20 0,20

00
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| Ip1oxene ¥
(peromenayemMoe)

Meroanka oueHnky ynjao1HsIeMoCTH FPYHTA N0
BO3JCIHCTIBHCM JaBJICHHSI HANIPABJICHHOr0 r’HAPOpa3spbiBa

M.1. I IpupoaHbI¥ IPYHT U3 MOHOJIUTOB €CTECTBEHHOTO CIIOXEHUS 0rdupae1cs B CABUTOBLIE U KOM-
[IPECCUOHHBIE KOJIbLA, kO TOPBIE NOCIIC ONPEALTIEHH OCHOBHBIX (DH3UKO-MEXAIUUYECKUX XapaKTEPUCTHK

TOMELIAIOTCA B YILIOTHIITEN B, HATPYKAIOTCS OBLITOBLIM AABIEHUEM U, ¢ (puKcauuen gepopMauui WHu-
KATOPaMH YaCOBOT'O THIIA, BBIAEPXKIIBAIOTCS B TEUEHHE CYTOK.

N.2. Yepes cyTK I'pyHT 3aJIMBaeTcs BOJAOM M B TeyeHue 30 MHHYT NOABEPracTcs BO3AEHCTBUHIO

NAaBJIEHHA, PABHOTO JABJIEHHIO HIBEKIHOHHOIO pacreopa npu rujapopaspsise (P — 0,3-0,5 Mlla), ¢
3aMepoM edopMal il 110 HHAKMKATOPam

1.3. Yepes 30 munyr 2 konniia pasi pyxatoics go P =0,1-0,2 Mlla, a Tpetbe oct1aercs moa makcu-
ManbHOM Harpyskoil P B reucniie cytox loxasanusa uiankatopos gurkcupytotcs Jlst kaxaoro P
JIOJDKIO Obllb UCTIONBL30BALO 1€ MEHEe AEBATH KoJIel (TPEXKpalHash NOBTOPHOCTL J1I Pl) Uepe3 cyTKH

KOJIbUA pa3rpy»aloics, B3BELIWBAIOTCS W NPOU3BOAUTCA onpeneneHue k, ¢ u @ B COOTBETCTBHH C
['OCT 12248

1.4, Tlo 3maucisiv jlepopmativit Ah, npounoCcTHLIM XapakiepuciukaMm (¢, ¢) U 3nadeusm
CIPOSATCS 3aBUCHUMOCTH

Hai

Ah - Pumn 5 pc,{ - Puarn > C’” - Puaru ? (P“ B Puanl , € n o pch

E-Ah,E-P E-p
HAT 1 Ch
I.5. IlonyuenHbie xapakrepuCTUHKHY CPaAaBHUBAIOTCS ¢ aHANOTUYHBIMHU At OPUPOAHOTO I'pyH1a H

[1POM3BOJMTCS OLIEHKA YILIOTHICMOCTH TPYHTOBOIO MAacCHBa 101 BO3AEHCIBHUEM JIABIEHUS HaIlpaBilell-
HOTO THAPOPA3pbIBA
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[punoxeline K
(pexomerayemoe)

Tabmua K 1 —3nauenns xoadppuunenTa m, yuruThIBAIOLIETO YMEHbIIEHME paauyca 3aKpericH sl
Ha KOH laKie ¢ OKPYKAOUIMM MacCHBOM

[1porHo3Hpyemas cTeneHb BIaXHoC1 1 YpOBEHb OTBETCTBEHHOCTH COOPY MEHHS
OKDYKatOUICI O I PYHTd }
[ [ [
0.65-0.75 1,05 1.0 1,0
1,10 1,05 1.0
0,76-0.85 1,10 1,05 1.0
W [.10 [,05
(0,80—1,0 1,15 1,10 1,05
[ Tpumeuanus

I B uucnuiene npupeicHbl 3ia4eHns m 1S Ffa3oBOH CHIIMKATU3aUMK, B 3HaAMeEarese — Jist CUITMKAT U 3auuy
2 Tlpi crencin snaxiocT metee 0,65 koadpuipteT npuHUmaTs pasHbiM 1,0

Fabumua K 2 — 3uauennst kodQQuuiicH1a ycinoBul paboTel m,, yUM I'bIBAIOIUEIO CHHXXEHHE TIPOY-
HOCTH 3aKPEISIEHHOrO FPyHTa NpH JIHMTEILHOM BO3JACHCTBUM BOAHON Cpelibl ¢

Harpy3Ku
CTeriedb MHiIepa- 3HaYeHHKEe nm, [MPpH MPOrHO3MPY CMOU CTENCHH BIIAXKHOCTH OKPYKal0UIe-
Cnocob sakpe- AU3ALIH FPYHTO- FOTPYyHTd
nueHusa rpyHi1a 801 BOIbL. T/

>0.935 (0,85 0,75 0,65 <0.,55
CunMkargianus <0.5 0.45 0,52 0,60 0,63 0,70
1.0 0,52 0,60 0,65 0,70 0,75
2.0 0,60 0,66 0,70 0,74 0,73
>3,0 0,64 0,70 0,74 0,78 0.80
['azoBast cuIH- <0.5 0,55 0,62 0,70 0,75 (.80
KaTu3aiiis 1,0 0,65 0,70 0,75 0,80 0,85
2.0 0,73 0,75 0,80 0,85 0,88
>3 () 0,75 0.80 (.84 0,87 (.90

Tabmiua K 3 - 3uavenus xoodduuuenta ycnoBui paboTel m,, yYMTHIBAIOLIETO 00BEMHOE Hanpsl-
KEHHOE COCTOSHUE 3aKPENIeHHOr0 rpyHTa

bokosoce sasaciie, P Mlla 3navenia m,
onsa R ans L
0.0 1,00 1,00
0,05 1,12 1,10
0,10 1,25 1,20
0.15 {.40 1,30
0,20 1,60 1,55
(.25 1.80 1.75
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[Tpinoxenue Jl
(peKoMeHyeMOe)

Metoaika pacuera OCHOBAHHHA U3 C1a0bIA, CHILHOCKHMAEMbIX IPYHTOB,
APMHPOBAHHLIX OYpOHAOUBHBLIMH 3JIEMEHTaMMU

JI.1. OcHOBaHHug, NpeacTapjeiiblie CIabbIMHU, CHIBHOCKHMMAEMBIMHU, B TOM YHCJIE BOJOHACHI-

IMCHHLIMU I'PDYHTAMH, H apMHPOBAHHLIC 6ypOH&6HBHbIMH AJNMEMECHTAMH, PACCHUTLIBAIOTCH 110 ABYM I'PYII-
[1aM TIPCACJILHBIX COCTOMHIIN B CHGI[yIOLHEﬁ I[TOCJICAOBATEIILIIOCTH

— Ha3HaYaroTCs AuaMeTp U, B coo1BetcTBUM ¢ 1 7 10 CHull 2 02 03, nimmHa OypoHaOHUBHOIO 3JIe-
MEHTA,

— OnpeaeNseTcs Hecywas crocoOHoCTh F nmo rpyHTy W pacueTHas Harpyska P, nomyckaemasi Ha
3J1EMEH1, paccMaTpuBaeMblid Kak OyponabuBnas cBas, B cooTBeTcTBHH ¢ 1 3 10 CHull 2 02 03,

— HA3Haval0TCs PACCTOSMIHSI MCALY OypOHaOHBILIMH WIEMCHTAMHK H MX KOJIHYECTBO N, HCXO/1A U3

[epeaadil HacTH JABJICH S 1TO HTOAOIHRBE (])y}mamen'la Ha FPYH 1L MCUKIY JIEMCHTAMHA B IIPCACIIAX €0 PAC-
HCTHOTIO COITPOTHBIICHIHA

JL1st 91010 onpeeisol
— pacue1nyio naipy shy N, kH, BocnpuninMaemyio Ha3lla4eHHBIM KOJIHYECTBOM 3JIEMEHTOR

N =pn, (JI1)

— CpellHee JaBJIEHIIe 110 N0A0IBE (Pynaamen ra, sxksusanentioe N, xlla,

N J12
p, =L ( )

rie A — Iomans nojAowss! Py ijgaMerTa, M

JI.2. Cpennee naBieHue, nepegatoiueecs no noxomse GyHIaMeHTa Ha IPYHT Mex 1y OypoHaOuB-
HBIMH 2JIEMEHTAMU, ONpenesieM no (GopMyne

pzzp'p;—{Rﬁ (HB)

rJe p — NOoJHOE AaBjieHHe no lojouise GyHgamenTa, klla,
R — pacuyernoe conpotisneune rpydra ociopanus no CHull 2 02 01

JI1.3. Ilpu HeBpinonHesyu yunosus 1o gopmyie JI 3 xonuyectBo OypoHaOUBHBLIX DJIEMEHTOB YBe-
JIMYUBACTCS Y, COOTBETCTBEHUO, y MEIIBILIAETCS PACCTOSHHE MEXAY HUMH 3aTEM

— 1IpOBEPSAEICS NPOUHOCIL APMHUPYIOLETO 3NIEMEHTA,

— ONIPEAESISICTCA PACHEe i HOE COIIPOTURIIEHUE TpyHTa R oA NOAOIBOH YCIIOBHOTO (DYHIAMEHTA I10
CHull 202 01 Ilpn nasneniy no [1oA0WIBE YCIOBHOIO PyHAAMeHTa p, < R BbMHCHge1Csl CpeHss

OCajKa YCJIOBHOIO PyHAAMENTa S , BKJIIOYAIOUIEr0 apMUPYIOIUE 3IEMEHTDL, TPYHT U ()YHIAMEHT C J1aB-
JICHHEM 110 NOAOMIBE P,

A

— BLIYMCIZE1CH CPEMHsis OCANKA 1Py HIOBOIO OCHOBAHMA S, OT CpeiAHero IapJieHus Mo NnoJIouBe
(yHIaMeHTa p.,

— npoBepsercs yenosie S| >S2 | npu KOTOpoM I'PYHT MEXAY apMUPYIONIUMHU 31EMEHTAMH BKIIIO-
4deTCs B paboTy apMUPOBAHHOIO OCHOBAHHUS,

—~ OMPEHAENSICTCs CPEIIAA OCd [(had APMUPOBAHHOTO I PYHIOBOIO OCHOBAHHSI Sy: KA YCJTOBHOIO MacC-

CiiBa BRJIoHaonero 0y ponabupibic MIEMEHTLI, 1PYHT 1T PynaaMeIrt, rnpy AeMCcTiBUHE 110 C1O T10JI0UIBE
CPCIHEIO HaBIIEHH S

p.=p,tp, <R, (JI4)

— [IPOBEPSALICS BLIMOJNHEHHE YLIOBUS S < S

\
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