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1.

3.

NNPEAUCIOBHUE

PA3PABOTAHBI IOxHEIM PervonansneiM otaenenuem Poccuiickoit AxageMun
Apxurexrypsl 1 CTpoutenbHbIX Hayk, HV MexaHUKH U IPUKJIaJHON MaTeMaTHKH
M. LY. Boposuya, HayqHo-HccaeioBaTeIbCKUM U IPOU3BOACTBEHHBIM IPEJ-
npustiem «MHTPO®IK», OAO uncruryra «POCTOBCKUIM [TPOMCTPOU-
HUWITIPOEKT», Hayuno-npoussoacrBenssiM npeanpuitaem «OYHIAMEHT-
CF[ELII'[POEKT» u HayuHo-npousBozcTeenHoi naboparopueii «CEOBE3OITIAC-
HOCTDb» PoctoBckoro rocynapcTBEHHOIO CTPOHTEIBHOIO YHMBEPCHTETA.

BHECEHbBI IOxHpIM PerunonansseM otnenennem Poccuiickoit AxkageMun
Apxurextypsl 1 CTPOUTENBHEIX HAYK.

. IIPUHATH] ¥ BBEJEHEI B JEMCTBUE npuka3oM MHHUCTEPCTBA CTPOUTENE-

¢TBa, apxurekTypsl # XKKX PocTtoBckoii obnactu ot 28 anpens 2005 r. Ne 59.

BBEJIEHLI BITEPBBIE.

4, 3APET'MICTPUPOBAHEI JlenapTamMeHTOM CTPOUTENBCTBA H XKUITUITHO-KOMMYHAaJIb-

HOTO X03siicTBa MUHHCTEpPCTBA PErHOHAIBHOrO pa3BUTHs Poccuiickoit Pepeparyu
(riuceMo Ne 8870 —~ BJI/70 ot 21 pexabpst 2005 ).
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BBEJIEHHE

Hacrosiuie HOPMBI IO MPOEKTUPOBAHHIO W YCTPOHCTBY OCHOBaHMIT U ()yHAAMEHTOB [OBBILICH-
Ho# necyuie#l cmocob6nocTH paspaGoTaHbl B passutue obasarenbHbx nmonoxenuit CHull 2.02.01,
CHnl12.02.03 u CHulIl 3.02.01 ¢ yuerom onbita paboThl HayUHO-HCCIEA0BA1 EILCKUX, ITPOEKTHO-KOHCT-
PYKTOPCKHMX M MPOU3BOACTBEHHBIX opranusanuit I0ra Poccun.

3 HOpMBI BK/IIOYEHBI HOBBIE CIIOCOOBI MOATOTOBKH OCHOBRaHHIH, ofecneunBaromue npeobpazopa-
ITHE IPYIITOB B MACCUBE C UENBIO YAyHILIEHUS HX Te0TeXHUYECKHX XapaKTEPUCTHK, paspaboranneie HUU
Mexanuky 1 npuknansoi Maremaruxu um. M. BopoBuya (kauauaar texH. Hayk: b.H. Hcaes — pyxoBo-
DMTENb TeMbl, KaHAWAATH TexH. Hayk: B.P. BaGasu, A.I. Jlynes, kauauaar xum. Hayk H.H. [{ankosa,
c.ar.c. B.B. Benoxmouesckuit), bupmoit HUTITT «MHTPO®IK» (kannunar texs. Hayk C.}O. banees,
kanpunar ¢-m Hayk I"H. IlaBmuk, uxxenepsl: B.C. Banees, M.B. Kysneuos, B.b. Hcaes), HIIII
«OYHIAMEHTCIIEUITPOEKT» (xananaar rexH. Hayk A.@. Cenesnes), HayuHo-npou3BoacTBeHHOMH
satopatopucit «FEOBE3OITACITIOCTb» PI'CY (moxiop rexir. tayk O.L. Tpuxosreliko, kanuunar
rexu. nayk B.B. Jloryrun), OOO «'EOTEXHUKA» (kanauaar reoioro-MHHepajoOru4ecKHX Hayk
B.U. MMautkoB) u OAQ mrcTutyTa «POCTOBCKHU [TPOMCTPOMHUUIIPOEKT) (KaBmuaaT TexH.
Hayk A.M. Tonosanos).

TepputopuansHble CTPOUTENLHBIE HOPMBI YCTAHABINBAIOT OCHOBHEIE TPeGOBAHUS K HAJEHKHOCTH
OCHOBaHHUI M QyHIAMEHTOB MOBBILIEHHOH Hecylel ClIocOGHOCTH, 0COGEHHOCTAM UX TPOEKTHPOBAHHA
W METOJIaM pacyeTa.

Crioco0B! NOArOTOBKH OCHOBAHUM, IPUBEACHHBIE B HOpMaX, Hanbonee 3 eXTHBHbBI PH CTPOH-
TeJLCTBE OOBEKTOB B CHOKHBIX HHIKEHEPHO-TEONOrHIECKHX YCHOBUAX, HA MPOCAN0YHBIX, HACHITIHBIX H
cnabbix, clIbHOAehOPMUpPYEMBIX TPYHTAX, 8 TaKXKe NPH CTACUIIW3ALHKY HEPABHOMEPHBIX OCAJ0K aBa-
PUAHBIX 30aHKH H COOPYXKEHHH, B 0COOEHHOCTH B YCJIOBHSAX IUIOTHOH rOpoAcKoii 3acTpoNKH.

Ipeanaraemble KOHCTPYKTHBHEIE H TEXHONIOTHYECKHE PElIEHUS HOCAT PEKOMEH/IaTeNbHBII XapaK-
TEp H MO3BOJIIOT HA OCHOBE TEXHMKO-3KOHOMHYECKOTO CPAaBHEHHSI BAPUAHTOB BHIOpaTh HaubGonee Ha-
JEXHBIH U 3KOHOMHMYHEI CIIOCO0 NMOBHILIEHHS Hecyliel cnocobHOCTH OCHOBaHMHA H dYHIAMEHTOB B
CIIOXHBIX HHKEHEPHO-TEOJOTHYECKUX YCHOBHAX PocToBCKOM 06nacTH.

i V.
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TeppuTopuanbHbIe cTpouTeaLHBIE HOPMBI PocToB cKkoii 06acTH

OCHOBAHUS U ®YHJIAMEHTHI TOBBIIIEHHOI HECYILUEN CIIOCOBHOCTH

1. OBJIACTDh IPMMEHEHI A

1.1. Hacrosiuiue HOpMBI yCTaHABNHBAIOT MONOXKEHH 110 YITyUIICHHIO CTPOUTENBHBIX CBOHCTB IPyH-
TOB B OCHOBaHUAX 3JaHUI H COOpYXeHHH crrocobaMH HHBEKIHH XHMHYECKHX PacTBOPOB, apMHpPOBa-
HUS BCTICHEHHBIMH IIEMEHTOTPYHTOBBIMH PAaCTBOpaMH Yepe3 HamnpaslieHHbIE THAPOPa3phIBbl, YKpenie-
HUS XHMHYECKUMH H HEMEHTHbIMU PacTBOpaMM depe3 MHBEKIHOBHBIE TPYOKH, YCTaHABIHUBAEMEIE B
Teje ¢yHIaMeHTa, apMHUPOBaHUS CBASMH-HHBEKTOPaMH H 6YpOHaOGHBHBIMH 3T€eMEHTaMH.

1.2. YxazanHsple cnocobb1 peKOMeHAYETCS NPHMEHATh B CIAESAYIOILHX Cy4anx:

— NPH CTPOHTENBCTBE W PEKOHCTPYKIIHH COOPY)KEHHUH B CITOXKHBIX IPYHTOBBIX YCIOBHAX (TTpocajoy-
Hbie, Hacoiible U cnabble, cuitbHORE(hOPMHpYEMbIE IPYHTHI, HEOAHOPO/IIbIE B [IAHE U 11O MYOHHE);

— NIPH CTPOUTENILCTBE 3/JaHHi H COOPYKEHUH ¢ GONBINMMH yAENbHBIMHY Harpy3KaMu Mo MOJOLIBE
(pyHnaMeHTOB,

— IIPH CTPOU refibCrBe HOBBIX 00 bEKTOB PSZIOM C CYLIECTBYIOLIMMH B YCJIOBHSX TUIOTHOH ropo/Icko#
3acTPORKHM THOO BHYTPH NEACTBYIONMX NPEANPHATHI;

— npu HeOOXOAMMOCTH CTabHITH3AIHH 0CaOK aBapHITHBIX COOpYXKEHHI;

~ IpH YKpelUleHHH OTKOCOB, Hachllleif; TAMIIOHHPOBAaHHMH TPELIMH, MOJOCTEH, a TaKXKe NpH YCT-
poiicTBe 3aBeC ¥ FEOXUMHYECKHX OaphepoB.

1.3. Hacrosuyie HOpMBI TIPHMEHSIOTCS Talkke NPH IPOEKTHPOBAaHHM 3[JaHMH M COOPYXEHHI,
BO3BOZUMBIX B CEHCMHYECKHX, KApPCTOBBIX palioHaX U Ha MoJApabaThiBaeMBIX TEPPHTOPHAX, C YIETOM
Tpebopanuit CHull II-7, CHuII 2.01.09 u CIT 50-101.

2. HOPMATHBHBIE CCbhIUIKH

B HacTosuux HopMax IpHBEAEHBI CCBUIKH Ha CNeIYIOIHEe HOPMAaTHBHEIE JJOKYMEHTHI:

CHulT 2.01.09-91 3nanus U coOpy)XeHHsS Ha rMoApabaThlBaeMbIX TEPPHTOPHAX H MPOCAJOUHBIX
TPyHTax.

CHulIT 2.02.01-83* OcHoBanus 31aHul U COOpYXKEHUH.

CHulT 2.02.03-85 Csaiinbie hyHIaMEHTEL

CHulT 3.02.01-87 3eMnsiHble COOPYXEHHUs, OCHOBAHHUS ¥ §YHIAMEHTEL

CHulT 52-01-2003 BetoHHEIe U kKele300eTOHHbIe KOHCTPYKUHH OCHOBHBIE MNONOKEHH.

CHuIT 1I-7-81* CTpontenscTBo B ceficMHUecKHX paffoHax.

CIT 50-101-2004 [TpoexTHpoBaHKE H YCTPOHCTBO OCHOBaHMIT M yHAAMEHTOB 30aHUH U COOPYNEHHH.

CIT 50-102-2003 INpoektupoBaHue U YCTPOHCTBO CBalHBIX )yH1aMEHTOB.

CIT 52-101-2003 BetouHnsie 1 xene306eTOHHbIE KOHCTPYKUHH O3 NpeBapUTeNLHOIO Hanmpsxe-
HUS apMaTyphbl.

'OCT 10180-90 Betonsl. MeTozb! OnpefeeHNs TPOYHOCTH 110 KOHTPOJIBHEIM 0Opa3ua.

I'OCT 12248-96 I'pynTsl. MeTons! 1abopaTopHOro ONpele/ieHus XapakTepPHCTHK MPOYHOCTH H
e opMUPYEMOCTH.

"OCT 13079-93 Cunuxar HaTpus pacTBOPUMBIH. TexHHUYeCcKkHe yCIOoBH S

['OCT 24452-80 BeroHbl. MeToIb! HCHBITAHYS.

I'OCT 25100-95 I'pynTel. Knaccuduxanus,

3. TEPMHUHDI H ONNIPEAEJEHUSI

TepMuIILI ¢ COOTBETCTBYIONIHMH OTNIPEIENEHHSMH, HCIIONB3yeMble B HACIOSIHX HOPMaX, IpHBe-
Jletin! B 1ipriioxend A. HarmeHoBaHuUS Pyl roB OCHOBaHMH 3/iaHuUii H COOPYACHHH IIPHUHATEI B COO I~
sercerBiu ¢ FOCT 25100.

W syanme odimnuansioe
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4. OGIME NNOJIOXKEHMSI

4.1. OcnoBanns 1 ()yHUaMCHTbI HOBBILIEHHOIT HecyLucii cHOCOOHOCTH KODKHBI LIPOEKTUPOBATHCS
112 OCHOBaHHMU:

— MaTepHaioB MIHKCHCPHO-TCONOMMYCCKHX M THAPOreoJOrMueCcKUX H3bICKaHHH TII0IAAKHY U Jlati-
HBIX 1a0OPaTOPHBIX HccneoBalHii TPYHTOB;

— pe3yJIsTaToB NabopaToplbIX HIIH ONBITHO-NPOU3BOACTBEHHBIX PaboT [0 XUMHUYECKOMY 3aKpen-
JIeHHI0 160 apMHPOBAITHIO IPYHTOB;

—1eXIHYEeCKOii JJOKYMCITTaliui, O rpaXcalouteit KOHCTPYKTHBIBIE 0COOCIIIIOCTH JIAIHIA H COOpYKC-
Huil, X Ha3HaYeHHE W YCJIOBHS IKCILIyaTaluM;

— MarepHanoB HaTyPHbIX 0bcneloBaHmil ¥ NaHHbIX 11absironeHmil 3a ocafikaMH 31aHHi B COOpYIKEHHIT;

— IaHHBIX O HAIYHI pPeareHToB, MaTepHalloB, 060PYA0BaHHS U TEXHUYECKO BO3ZMOMHOCTH BbI-
nonenns pabor;

— JeficTByrolux uopmalisibix gokymentos (CHull 2.02.01, CHull 2.02.03, CHuIT 3.02.01,
CI1 50-101, CIT 50-102 u np.).

4.2. 11poexT ykpelute s I'pytToB ocHoBadus (PYHIaMEHTOB JIOJDKEH COJePKaTh:

— JlaHIible 0 HArpy3Kax il BO3AEHCTBHAX HA IPYHTHI OCHOBAHHS;

~ NOSCHUTEIBUYIO 3a1ICKY C OIMCAHHEM MPUHATOro crnocoba 3aKpenseH s, napaMe1poB Kpens-
LUIX PACTBOPOB. KOIICTPYKITIBHOM CXEMB] YCHUIIEHIS TPYHTOB OCHOBaHHS H ONBITHEIX paboT;

— onpeenenne apamMci POB 3aKperIeHus 1o JaHHbIM 1a0opaTopHbixX JIHO0 NMONEBLIX HCCIIC)IOBAITHI;

—1 padQHUecKylo Yac 1 b. BKIOUAIOLLYIO: 1U1aH PacroNOKeHHs apMO3JIEMENTOB, MeCT OypeHust CKBHH U
HorpyKellisg HIbeKTOPOR C HalleCeHIIEM HalpaB/ieHHbIX THAPOPaspEIBOB; TE0JIOrHYECKHEe pa3pessl C yKasa-
HUEeM 1IONOKEHHS HHBEKTOPOB T10 IMYOHHE U PafiiycoB 3aKperieHus; KONHYECTBO 3aX0A0K U HX pa3sMepsbl;
MecTa BLIMTOJHEHUS KOHTPONBHBIX 1THBEKUUH; DpUMeYaHus, OTpaXkatouine 0cOGEHHOCTH NPOEKTa;

— pacdeTHYIO 4acThb ¢ pe3yasTaraMH pacyeTa OCHOBaHMA M3 apMHPOBAaHHOTO WM 3aKpenJIeHHOro
rpyHTa rno npeaensHbiM cocrogausaM comacto CHull 2.02.01 u CIT 50-101 gnsa cucteMsl «coopysxe-
ie~()yHIaMeHT—OCHOBaHHE» C YYETOM CBOMCTB 3aKpEIUIeHHBIX H He3aKpeNeHHBIX MacCIBOB;

— nojicyer 06vemon pabor 11 pacxoja MaTepHanos;

- olcante npoI3BoAct Ba padoT, KOHTPOJISL KaYyecTBa I TEXHUKH 6e30MacHoCTH;

— CMETHYIO JOKYMEH 1 allHO:

— JaHHble 00lIEro xapakiepa 110 BCIOMOIaTeabHbIM paboTaM ¥ MEpONpHATHIM, 0OecneynBaro-
1M HPOHM3BOACTBO pabo1 B 31IMHEE BPEMSL.

B ciiyuae HeoOXoqMMOCTH B IIPOEKTE H3/1araloTcs peKOMEHJALIKH, COAepXKalliie yKa3aHHs 110 3K0-
Jorin, MeTojgamM Habmonenns 3a ocaakaMi 1 gedopManusaMy 30aHMs, IPOBEPKE BOOJOHECYUIHX KOMMY-
HiTKailHil, a 1aK0Ke 0 BONO3aLITHEIM MEPOIPHSATHSIM.

4.3. I1pu paspaboTke nMpoekioB NPAMEHAIOTCS pasJinyHble KOHCTPYKTHBHBIE CXEMB] 3aKperieHns
1 apMHPOBaHIA TPYH10B B OCHOBAHHMM 34aHUH U COOpPYXKEHUH B 3aBUCHMMOCTH OT TMNA MX (yHIaMeH-
10B. FPYHTOBBIX YCJIOBHIL. clioco0a 3aKkpennenus U pemaemsix 3anad (cM. npuiaoxenus b, B, 7).

4.4. OcHoBaHue 110BbIIIEHHOH Hecyel cnocoOHOCTH JOIDKHO OBITH 3alIPOEKTHPOBAHO C yCio-
BIEM HCKJIIOYEHHS HERONYCTHMbBIX 11€PABHOMEPHBIX 0CaJl0K COOPYIKEHHA NPH 3aMauYHBaHHH PYHTA B
Hpeneliax geopMupyemMoil 301ibl, @ TaKXKe Y4acTH WK Beell TONLIM CKUMaeMON 30HEL

4.5, BuiGop criocoba 11 kouc 1 pyKIHBHOH cxeMbl 3aKpellielins 1k apMUPOBaLHUs JIOJDKCH IPOH3-
BO I IBCA HA OCHOBAUHM TEXHHIKO-3KOHOMMYECKOr0 CPaBHEHKA BO3MOXKHBIX BAPHAHT0B MPOEKTHLIX pe-
ienitii. obecneunsaloiix RanGosiee 1OJHOE HCIIONbL30BaHHE NPOYHOCTHBIX H AeOPMAUUOHHBIX Xa-
paK1epHCTHK FpyIITOB, € y4eTOM Hanu4HsA HeobXxoaumoro obopynoBaHua, MaTepHaloB 4 MECTHOIO Oflbl-
14 CrpOHTEIIbCIBA.

4.6. B ycnoBnax w0110 10poAckoit 3acTpoiiKi NpH NpOeKTHPOBAHUM OCHOBaHUH 1 (QyHIaMeH-
108 CJIC/1y€eT POU3BOIILIL PACHETDLI BAUAHMS CTPOSUUIXCS COOPYXKEHHH Ha CyUIECTBYIOINME 3AaHus U, B
cJiyqae HeoOXOAUMOCTH, NpejlycMarpiuBaTh NpUMeHeHie MeponpHATHH (HanpHMep, BO3BEACHHE OTpe3-
HBIX IHIYHTOBBIX PALOB 113 apMO3NeMeHTOB, 6ypoHaOUBHEIX CBail 1 Ap.), HCKIIOYAIOUIMX BO3HHKHOBE-
11e apapiitnbIx Aed)opMalinii cylIec IBYIOUIIX 3HaHHH 1 cOOPY KEHHI.
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4.7. Ipu sBuinonHeHuH paboT MO YKperieHHIO H apMHUPOBAHHIO MPYHTOB B OCHOBaHHHU ()yHIaMeH-
0B COCTAB KOHTPOJIUPYEMBIX T10Ka3aTeel, NpeenbHble OTKIOHEHUS, 00beM U METOIBI KOHTpONS Kaye-
CTB& JOJDKHEI COOTBETCTBOBATh 06a3atenstbmM TpeGoBanuam CHull 3.02.01, CI150-101 u CIT 50-102.

5. ClIOCOBGLI NMOBLIUEN VS HECYIUENA CITOCOBHOCTH 'PYHTOB
OCHOBAHUSI PYHAAMEHTOB

5.1. Unbexkuuonusie ciroco0bl yKpenieHHs rpyHToB

5.1.1. YnyyieHne CTPOUTENLHBIX CBOHCTB IPYHTOB OCHOBaHMS MPOU3BONUTCA HarHETaHUEM M0
JiaBJIeHUeM KPEMAIIEro pacTROpa B FPYHT NPHUPOJHOIO CIOXKEHHUS C HCMONB30BaHUEM OJJHOTO U3 HHBEK-
IIHOHHBIX CIIOCO60B, KOTOPHIE AENATCS:

a) Mo BHAY KPErIIero pacTBopa:

— culimKaTHsauus (OAHOpacTBOpHast, ABYXpacTBOPHaAs, ra30Bas),

— ueMeHTanns (EMEHTHBIMII PacTBOpaMH, B TOM YHcIe ¢ [(o0aBKaMH),

6) no THIY IPUMEHSEMOr0 HHBEKTOPA:

— 3aBUBHON UHBEKTOP, HHLEKTOP C PE3LIOM, IIHEK-HHBEKTOP, OTHOTAMITOHHEIH TM60 MHOroTaM-
NOHHLIH HHBEKTOP, YCTAHABIIIBAEMBIN B ITpeJBapUTENBHO NPOOYypelilibie CKBAaXKHUHBT,

B) 110 TEXHOJIOrHY HArHETAHHUSA:

— TIPOMUTKOH (MyTeM TNIIAaBHOTO NOLbEMa JAaBJICHHS), TO €CTh B PEXHME 3aAaHHOTO JABJICHUS W
Pacxopa, MCKITIOYAroeM pasphlB I1acTa;

— yepes HalpaBleHHbIH THAPOPa3phIB;

— NYTEM 3aMOJIHEHHS ITYCTOT U MONOCTEH ¢ NOCHEeRYIOLIEeH ONpPeCcCOBKO.

5.1.2. 3akperienue clieyeT BBITONHATE MO 3aX0JKaM CBepXy BHH3 HAH CHH3Y BBEPX CHayana B
CHJBHO, a 3aTeM B C1abONIPOHHIIAEMEIE CIIOM TPYHTA C HCHOJIB30BaHHEM LEHTPOOEKHBIX, MITYHKEPHBIX
HACcOCOB, MHEBMOYCTAaHOBOK, XO3HPOBOYHBIX JINGO IITYKATYPHBIX arperaroB.

5.1.3. OnsopacTBOpHAs CHIMKATH3AIHA MPOU3BOAMTCS BOAHBIM paCTBOPOM CHIIHKATa HATPIis MO
['OCT13079 nnotHocTsio 1,05—1,30 r/cM?® B IeCCOBBIX MPOCaNOYHEIX FPYHTAX ¢ KO3 duuneHToM Qusb-
Tpauuu k 2 0,2 M/cyT, eMKoCTBIO iorioieHus He MeHee 10 Mr-akB Ha 100 T 1 CTENEHBIO BIAXHOCTH He
6onee 0,7.

5.1.4. JlsyxpacTBopHas CHIMKATH3aLMs OCYLL{ECTRISIETCS IIYTEM 11004EPEAHOr0 pa3iesIbHOro Ha-
rHETaHKA PacTBOPA CHIIHKATa HATPUA H XJIOPHCTOTO KAJIbILUA COOTBETCTBEHHO MAOTHOCTHIO 1,35~1,45
# 1,26~1,36 r/cM® npu cooTHolIenun ux o6beMoB 1:1 B neckax ¢ k ot 5 1o 80 M/cyT.

5.1.5. la3oBast cHIIMKaTH3aIHs BEHIONHIAETCS HarHeTaHIeM pPacTBOpa CHIIMKATA HATPHUS MAOTHOC-
110 1,10~1,30 r/cM® 1 yriexucioro rasa 1o ABYM cxeMam:

— pactsop — ra3 (uist neckos ¢ k ot 0,2 1o 20 M/cyT );

—ra3 — pacTBOp — a3 (151 JIECCOBLIX TPOCAJOYHEIX rpyHTOB ¢ k He Huxe 0,1 M/cyT ¥ cTeneHsio
naxxyoctd 0,7-1,0).

Cpennuii pacxofl yriaekucioro rasa — 3—5 kr Ha 1 M3 3akpenJisieMoro rpysTa.

5.1.6. Llemenranuio o . 5.1.1 a) cnenyer npumensts cornacio CHull 3.02.01 u CIT 50-101, a
uepes HaNpaBlieHHbIE THAPOPa3phIBLEI — B COOTBETCTBHM C 1. 5.2.

5.1.7. PeuenTyps! pacTBOPOB T HHBEKLHOHHBIX C110cOG0B, (JH3HKO-MEXaHHYECKHE XapaKTepHe-
TUKH 3aKPEIUICHHBIX FPYHTOR, PAJMYCh! MiILELMPOBANMS H PEXUMDI Hal'l€TaHUs JOJDKABI YTOYHATHCS
no pesynsTatam nabopaTopHsix pabor (mpunoxenue 1) uim noseBsix Ucciea0BaHUIA.

5.1.8. Tun HHBEKTOpa CACAYET Ha3HAYATb B 3ABUCHMOCTH OT CBOJCTB 3aKpeIseMoro rpyHTa, ry-
HUILI 3aKpeEnnenus 1 UMeroIerocs obopynoBaHus:

—3a01BHOI HII'BEKTOP, HHBLEKTOP € pe3lioM (6e3 MaepHOl CKBAKHMHLI) 10 57 M;
— TO XK€ C TUACPHOH CKBaOXHHOIT n0 12-15 Mm;
— HIHEK-HHBEKTOP o 15-30 M;
— OJIIO TaMITOINIBLT 111 MHOTOTAMITONHBI HIHBeKTOp 10 15-30 M.
5.1.9. Texnonorius Harde1aKus (M3MeHeHHe JABNEHHS 11 PACXO/d PAC1BOPA BO BPEMEHH € YHC10M

A
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BBICOTHI 3aX0/1KH), obeciicyliBaloinas NPOeKTHbIE pa3Mephl i MPOYHOCTb 3aKPeNIeHHOTr0 T pyHTa, OTpa-
Ga1piBaeTest P ONBLIHLIN paborax

5.2. Apmnponaune OCHOBAHIIA BCIEHCHHBIMII LEMEHTOI DY TOBLIMI
pacrsopapi yepel HanpapJieHubie ruapoOpaspbiBLI

5.2.1. ApMupoBaiie 0CHOBAIISA NPOH3BOMNTCS IIyTeM HAarHeTaH1isl 110 AaBIIEHHEM BCIEHEHHOTO
11IEMCH 1 OTPYH FOBOTO paciBopa yepes HarpasBieHHbIe THAPOPa3psIBEL. [IPH 3TOM MPOHCXO/UT KaK apMH-
poBaHile MaccHBa eMel [aMH M3 UEMEHTOTPYHTOBOTO KaMHSl, TaK M yJIydLIeHHe CBOHCTB IPyHTa MY
DJIeMeHTaMH 3a CYeT ero ) [J10THeHns.

S5.2.2. [IpuroroBnenHe BCIIEHEHHOrO LEMEH FOrPYHTOBOIO pac rBopa cielyeT Nporu3BOHTb LUTYKa-
'YpHBIM arperaTtom B ciieflyloileil 110C1e40BaTeNbHOCTH, CHaYa a CMEUIHBAIOTCS B TeYeHHe 3—5 MUHYT
Boua. ITAB (nanpiumep, cy 1eharon HIT-1) i1 uement, a 3atem noGasnsercs rpyHToBas cycnensus. [lony-
ucHHag cMech liepemelinBaeicst B TedeHHe 8—10 munyTt. [0TOBBINM PacTBOp CoOXpaHSET CBOIO MOABHX-
niocip He Gonee 3,5-4.0 yacos. Pacxon xomnosenToB Ha 100 1 pactBopa M liapamMeTpsl rpyH roBO#
CyClIEH3MH MPUBEIEHB! B NPHAOKeHHH E.

5.2.3. Harunertaniie kpensiuero pacisopa As co3/laH|s HallpaBIe€HHOIo THAPOpa3peiBa HEOOXOMH-
MO BBLITOMHATL B CICAYIOUIEM LOPSAKE!

— Hape3aeTcs KOHUEH1PaTop HanpshDKeHHs Ha CTeHKe CKBaXXHHBI B IPEAENaX 30Hb HHBELMpPOBa-
HMS (HarnpuMep. IpH NMOrpyKEHUH HHBEKTOpa C PE3LOM);

— B HaYaJIbHBIM MOMEIIT JIaBJIeHHe KPENsIEero pacTBopa B CKBAXHIIE MOAIINMACTCS C MITTCHCHB-
ociblo 0,4-0.5 Mlla B Munyry J10 1¢X 110D, 110Ka HE IIPOM30HAET rHUPOPa3phIB IL1ac1a U e obpa3syeics
IIIOCKOCTE Pa3phiBa, uTo PuKCHPYETCs IO MAHOMETPY KaK pe3Koe NaficHUe NaBAeHus;

-~ [ocJie O6pﬂ30831{ﬂﬂ [1JJOCKOCTH pa3pplBa HArHETAHUE BEAETCA IO l.alK}’JISILlHOHHOf/i CXEME 1TpH
IABJICHHH, He PeBbILUAIOLIEM JIaB/IeHHE THApopa3phiBa.

5.2.4. ApMupoBaHiie OCHOBaHHA BBINONHAIOT B BUAE CUCTEMbI BEPTUKAJIBHBIX IJIOCKUX 3JIEMEHTOB
113 LLeMEHTOTPYHTOBOIO KaMlisi CONIACHO KOHCTPYK1HBHBIX CXEM, HPHBEICHHBIX B 1punoxennm B.

5.2.5. Heo6xoamMble 1poyHoctiibie H fedopMalioHHbIE XapaKTEPUCTUKH LEMEHTOTPYHTa MOXHO
110J1y4YaTh 3a CUET H3MEHEHMA J0311POBKH LIeMEHTa I [PYHTa B IEMEHTOIPYHTOBOM PacTBope (cM. Tabiu-
uy X 1 npunoxenus X)

5.2.6. Hecyuas cniocobHoc1b apMHPOBAHHOTO OCHOBAHMS ONPE/IEIAETCS CTEMEHBIO aPMUPOBAHHS,
cBOiicTBAMH LIEeMEHT1OIPYH 10BOI0 KaMHS U YIUIOTHEHHOro rpyHTa. OLEeHKa YIJIOTHAEMOCTH FPYHTOBOTO
MacciBa 1oj Bo3JeHCTBHEeM AaBleHHsS M'MAPOpa3phlBa MOKET MPOM3BOIUTHCA COMTAcCHO MPHAOKeHHIO W
0o 110 naHHBLIM noseBbIX pabol.

5.3. Ykpenneuite i pyHTOB XHMIIYECKHMH I HeMeHTHLIMH pacTBOpaMu Jepes
HIBLEKIUoIHLIe 1py0Kl, ye1aHaBupaemole B 1ene gyugamenta

5.3.1. Ilospnuene necyueit ¢11ocoOHOCTH IPyH10B OCHOBAHHSA IUIMTHEIX, JIEHTOUHBIX H CTO/10Ya-
IbIX ()YHAAMEHTOB PON3ROAHTCA B [IPOLIECCE BO3BEAEHIIA KOHCTPYKUMH 31aBUs MyTeM HHBEKIIHU Kpe-
1sHIero pacTeopa yepes rpybkil. yc1anapndBaeMsle B Tesie ()yHIaMEHTa IpH ero 6eTOHHPOBaHUH

5.3.2. Ui bekunontisic pabdoTLl clieAyeT BLINOIHSTE OAHUM M3 CITOCO00B, yKa3aHHbIX B 5.1, 5.2,
NOCIe 3aChIIKH 11a3yX (yilamelita ¢ 1eblo obecreueHus 3aliopHiol o clost, MCKITIOYaloUero BuIGuBarye
pacipopa

5.3.3. T'lpu 6onb10ii MOIHOCTH 11POCAAOYIION TOIH IJIS MOBBILEHHS KauecTBa U 3 ()eKTHBHO-
CTH HHBEKUHOHHBIX pabor B lpeAenax Kax/oro (pyHjaMeHTa MoryT YCTpanBaThes CEKLMH C JIMIEPHbI-
Mli CKBa)KMHAMH, 3aMONHelHbIMIl IPEHaXKHBIM MaTepuajioM 1 06ecrneynBaloIUMH [PONTUTKY MaccHBa
Ipynta no myotami 1 ryOnne

5.3.4. PaGorl ¢ yerpoitc1BoM cekuitii H JAepHbIX CKBaXKHH BLINOJHAIO1CS B Clienynieli [ocaeno-
BAICHLHOCTH IIPOXOMITICS KOTIOBAIL JIO TPOEKTHOH 01MeTKI, BpIOuparoTes wrpadsl 1o pébpa, orpaHu-
nnBalonyie olaeablible CeKiil. 0etoHpyloTes pebpa MeCTKOCTH; BLIGHpAeTCsS IPYHT BUYTPH Kaxioii
CekIHH. OypaTCs JINAEPIBLIE CKBAXKHHBI, 3aChbIIACTCs APEHaXKHbIH MaTepHan B JIIIEPHbIE CKBAXIIHbl H
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K2XCAYIO CEKLRIO; BEIIOIHSAETCS TENO (JYHAAMEHTA C YCTAHOBKOI MHBEKIIHOHHbIX TPYOOK; BEAYTCS HHB-
eKLIHOHHBIE PaboThI NYTEM MoK Kpelslliero pacTBopa uepes TpyOkH B npeAenax kaxaoi cexuuu. B
ciyyae HeoOXOMUMOCTH BBITIONHACTCA 3allOJIHMTENbHAA LIEMEHTALUS HIBEKIIHOIHON NONIOCTH.

5.4. ApmMupoBaHHe OCHOBaHHIi cBagMH-HHBEKTOPAMH

5.4.1. CBad-HHBEKTOPBI NPEACTABIAIOT c0b60ii 3abuBHbIE HIIK OypoHabHBHEIE CBaH, ONHPAOLLKeE-
sl Ha OCHOBAHHeE M3 3aKpelIeHHOro rpyHTa (cM. npunoxenue I, pucynok I'.1). Mnbexiuio xpensuiero
pacTBopa HiDKe MSTh! CBad CIERYeT NPOU3BOAHTE OAHHUM U3 CIOCOOOB, yka3aHHbIX B IL5.1, 5.2:

— 10 BO3BEJICHUs CTBOJIA — Yepe3 3ab1BHBIE HHBEKTOPHI IHO0 HHBEKTOPLI-TAMIIOHE], YCTaHAaB/IHMBA-
€MEBI€ B NpeJBapUTENLHO IIPOOYPEHHbIE CKBaXKHHEI,

— MOcCie BO3BEJECHHS CTBOJIA — Yepe3 HHBEKIMOHHYIO TPYOKY, YCTAHOBIEHHYIO B Tejle CBaM M BBe-
JIEHHYIO B HHLEKIIMOHHYIO MIOJIOCTb, 3aN0JHEHHYIO JAPeHaXKHEIM MaTtepHanoM (HanpuMep, mebuem).

5.4.2. C ne)plo yinyunieHHs cOBMeCTROIi paboThl CTBOJTA CBaU 1 3aKPEUIEH110I0 OCHOBAHHS NOrpy-
HCHHUC PAVTHUNBIX THIIOB 3a0UBHLIX CBa, NOCKC BLIOAHCHUS HINLCKIMONIbLIX padoT, cleyeT npons-
BOAHTD B JIMACPIHHIE CKBROKHUHBI, HXKHHUE YAaCTH KOTOPLIX 3aMOJIHEHLI ciekeil 6eToHHOM Maccoi.

5.4.3. Tlpn uHBEKIHMH KpemsLuX PacTBOPOB [TOC/e BO3BEACHHs CTBOJA CBaH HCIONB3YIOT Byporia-
GuBHBIC H 3a0HBHbIE CBAH-HHEBEKTOPBI, B CTBOJIE KOTOPBIX YCTaHaBJIIBAaETCI HHBEKIHOHHAsA TpyOKa, a
HIKE YCTPaHBaeTCsl MHBEKLIMOHHAS M0JI0CTh. IHBeKITUOHHasA MOIOCTH MOXET OLITH BHINONHEHA WJIHH-
JpuyecKoi Miu GHrypHOH ¢ HCITOIB30BaHHEM CTAHAAPTHHIX YIIHpHTENEH PEKyLLEro THIIA M 3alloIHeHa
JPEHAKHLIM MaTepUanoM A0 YCTpoficTBa CTBONA cBau (cM. punoxeune [, pucynok I.2).

5.4.4. 3akperuieHue rpyHTa B OCHOBaHHH CBaii-MII'bEKTOPOB € MHBEKUMOHHOI T0I0CTHIO IPOH3BO-
IUTCS MyTeM IOCIIeoBaTeNbHOM pa3ieNbHOM MoJayH Kpensipx pacrsopos. I1pu atoM cHauana Bbimon-
HACTCA XMMHYECKOE 3aKpeIUIeHHe TPYHTa (HaflpuMep, CHIMKaTH3alM), a 3aTeM 3alOHEHHE [10JIOCTH
LIEMEHTHBIM PacTBOPOM C OTIPECCOBKOM 30HBI 3aKPEILICHHUS.

5.4.5. PaboTel no MHBEIMPOBAHHIO OCHOBAHWUA HIDKE NIATHI CBal (NOcne BO3BEAECHHUS €€ CTBOJA)
MOT'YT BBIITOJHATECS, B ClIydae HEOOXORMMOCTH, NapauIeNbHO C BO3BEACHHEM KOHCTPYKIUH 31aHus.

5.5. ApmupoBaine ocHoBaHuil 6ypoHaOHBHBIMH 3JieMelTAMH

5.5.1. Cnocob apmupoBanus 0CHOBaHUH OypOHAaOMBHEIMH 3JIEMEHTaMW NpelycMaTpHBaeT YCT-
polcTBO B rpyHTe 60Jiee IPOYHBIX 3TEMEHTOR, COBMECTHO paboTalOHIMX ¢ MACCHBOM U KOHCTPYKTHBHO
HE CBSI3aHHBIX C PyHIAMEHTOM.

5.5.2. Cnoco6 pacnpocrpaHsieTcs Ha NMPOSKTHPOBAHHUE W YCTPOICTBO apMHPOBAaHHA OCHOBAITHS
Kak MeponpHaTis, npeaycmorpendoro CHull 2.02.01 u CIT 50-101:

a) B JIeCCOBBIX npocanovneix rpyutax 1 u Il Tunos, ansa ymeHnbmeHus gedopmaruii 3a cuer uc-
KJINOYEHHs TIPOCAZKH, a TaKxKe Juls obecrieyeHHa HOpMalIbHOH 3KCTIIyaTalii COOpYKEHHH H TEXHOINO-
ruyeckoro o60pynoBaHus B YCJIOBUAX aBapUHHOTO 3aMauMBaHUs WM [TOALEMA YPOBHSA IPYHTOBBIX BOJ;

6) B cabeIX, CHJIBHOCKHMAEMBIX, B TOM YHCIIEe BOIOHACBILIEHHBIX TPYHTaX I YMEHbIUEHHS
dedopmanuit u obecneyeHHs 3KCILTyaTAHOHHOM HaleXKHOCTH 3aHui 11 COOpyXKeHHIH.

5.5.3. Marepuanom 6ypoHaGUBHBIX 3JIEMEHTOB CIYXXaT LEMEHTOrPYHT, OETOHBI H TBEPACIOLIHE
PacTBOPELI Ha OCHOBE LIEMEHTA M APYTHX BSKYILUX.

5.5.4. ByponabuBuble 371eMeHTBl YCTPaHBAIOT 10 anamoruy ¢ 6yponabuBHEIMH CBaAMH B CKBaXKH-
Hax & 250-350 MM ¢ nociieAyI0IMM HX 3aI0JIHEHUEM TBEPIEIOLIMM MaTepHalioM o . 5.5.3 B coorseT-
cTBMH ¢ ykasaHuamMu CHull 3.02.01 u CIT 50-102.

5.5.5. ApmupoBanne ocHoBaHu#t BypoHaOHBHBEIMH 3IeMEHTaMH ClieiyeT NPHMEHATH 1og dyHna-
MEITAMH, 110JaMK, TEXHOJIOrudeckuM 0Bopy/IoBaHUEM, & TAKXKE B YCIOBISX PCKONCTPYKIIMU M CTPOH-
TENBCTBA COOPYKEHIIH MaccoBoOro cTpouTenseTsa (Kitble, 061HecTRelIHLIC, TPOH3BOACTBEHIIBIE, CEbC-
KOXO3SHCTBEHHbIE 30NN H COOPYNEHHS ), OTHOCALLHUXCSA K HopMaibiomMy (1) ypoBHIO oTBETCTREHHOC-
TH. Ocobenno 3 PexTHBHO IpUMEHEHHE apMUPOBAHKS IPYHTOB B YCJIOBHIX IIOIAJ0K ¢ MIOTHOH 3ac-
TpolikoH, BOMII3H CYLIECTBYIOLHX 31alHH, e HCMOAb30BaHIIE TEXHONIONI ¢ IHHAMHYECKHMH HATPY3-
KaMH HCKJIIOYEHO.
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6. OCOFEHHOCTH NMPOEKTUPOBAHUS OCHOBAHHI1 1
®YHJAMEHTOB HHOBbILLEHHON HECYULEA CIIOCOBHOCTH

6.1 YemJienue rpyHTOB IIbeKIHeil XHMITYCCKHX pacTBOPOB

6.1.1. [pu Hcnonb30BaHi KOHCTPYKTHBHBIX CXEM OCHOBaHHIH M3 3aKperuIeHHOro rpyHTa, H300-
pakenHsIX Ha pucyHkax b.1-5.2 npunoxenus b, npoexTHpoBanue clenyeT BLINONHATE, HCXO/Is U3 clle-
JYIOWUHA MONOXKEHUHN:

~ B CBA3M C TEM, YTO 3aKpeIUIeHHBIE IPYHTHI 10 IIPOYHOCTHBLIM ¥ Ae(OpMalMOHHBIM CBOMCTBAM
3aHHMAIOT IPOMEXYTOYHOE NOJIOKEHHE MEXAY CBA3HBIMH IPYHTaMH H MONYCKalThHBIMH, pacyeT 1o
Hecyuleil cnocobHocTH (Kak IpaBuilo) clenyeT POU3BOANTD, MPUIMMas 3a OCHOBHYIO XapaKTcpHc-
THKY pacyeTHOE 3HayeHHe BPEMEHHOTO CONIPOTHBRICHHS 3aKpelIEeHHOTo IpyHTa CXKaTUIo, a 1o aedop-
MaluMsM — Ha OCHOBaHHH JeMCTBYIOLIMX HOPM H IIOJIOKEHHH AN cBA3HbBIX rpyHToB (cM. CHull 2.02.01,
CIT 50-101);

— PaccTOSHHE MEeN(ly BHYIPCHHHMH I'PaHAMM COCEAHUX MAacCHBOB U3 3aKPENJIEHHOr0 IPYHTA
TomuuHa BepxHelt noxymku (cM. pucysku B.1 B, 1, .2 npunoxenns B) 1omkHbl Ha3HayaThCs C yyeTOM
pe3yJILTaTOB pacyera YKPenjeHHOTO OCHOBAaHHS 10 NIPEeNbHBIM COCTOSHHAM;

— IPYHT ME@XIy 3aKpelleHHbIMH MAacCHBAMH CENyeT PacCMaTpuUBaTh KaK eCTECTBEHHBLIMH, CIiO-
COGHBIM K CHIDKEBHIO CBOMX IPOYHOCTHBIX B Ae()OPMALMOHHBIX XapaKTEPUCTHK NPH YBIAOKHEHUHY;

— IPOYHOCTHLIE H JIe)opMaIMOIIIbie XapaKTCPUCTHKHU 1IC0/IHOPOJIHON0 OClIOBalHA B MJ1aHE U 110
rilyOHHe cinenyeT BEIYUCIATh KaK CpeHEB3BELICHHBIE C YIeTOM (PH3NKO-MEXaHWYECKUX CBONCTB U pas-
MEpPOB 3aKperIeHHOIo i He3aKPEIUIEHHOT0 IPYHTa;

— P! IPOEKTHPOBAaHHH OCHOBAHHMH B IPYHTOBBIX ycnoBusax Il Tuma 1o mpocanoyHocTH pacyer
110 JedopMauusM IOIKEH BBINOIHATHCS C YYETOM CHII OTPHLATENBHOTO TpeHHs 10 GOKOBOM MOBEPXHO-
CTH 3aKpenieHHbIX MaCCHBOB.

6.1.2. lIpensapuTensHble pa3Mepbl OCHOBaHHA U3 3aKPEILIEHHOIO FPYHTA B IJIaHe OMpeNeaioTcsa
1o Qopmyie

B=b@2c+1I), 6.1)

rae B — npHHa 3aKpenIeHHOTo MacCHBa, M;
b — wuprHa gyHnaMeHTa 30aH1s WM COOPYXEHHUS, M;
¢ — xo3pduumeHT, npiHuMaemplii no Tabmuue 6.12 CIT 50-101.
6.1.3. I1pu onpeneneHil pa3MepoB OCHOBaHHS U3 3aKpEIUIEHHOTO IPyHTa B IJIaHE U Ha3HaYCHHUH
paccTOsHHUI MeXUTy MECTaMH ITOTPY>KeHH HHBEKTOPOB UK 6ypeHns CKBaXHH CIeAyeT oNpeaessiTh pac-
YyeTHbIH pafivyc 3aKpereHHs

r=r,/m, (6.2)

e r, — pajauyc MHLELHPOBAHHA, M;
nt — ko3 pruueH1 ycnosnit paboTsl, yYHTHIBAIOIIMH BO3MOXXHOCTE YMEHBILEHHS panyyca 3aKper-
JIEHId rpyHTa Ha KOHTaKie ¢ OKPYKaroluM MacCHBOM IIPH U3MEHEHHUU THAPOIre0JIOrHYECKUX )’CIIOBPIﬁ
(cm tabn. K.1, npuwioxenns K).
6.1.4. Pajyc nibeuHpoBanis r, HazsHayae1cs Mo 3HaueHMIo ko3 PuLMenTa PUIbTpau rpyHTa
(cM. Tabnuity 6.13 CI150-101) 1 gosken 6bITH YTOYHEH 118 CI1aJJMH ONBITHBIX pabo T B NOJNEBLIX YCIOBUSX.
6.1.5. insa o6pasoBaniis CIIOIIHOTO MACCHBa MECTa IOIPYXEHHA MHBEKTOPOB K GypeHHs CKBa-
I B NJIaHe cellyel PaclioNaraTh B LIaXMaTHOM MOPSAAKE C YYETOM PaCYETHOTO paiyca 3aKpelieHus
(cM prcyHOK 6.1). Pacc1ossue Mexay psiaMu onpenensercs 1o gopmyne

L=15r. (6.3)
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PaccrosiHue B pagy MeXIy MeCTaMu IIOTPYyIKEeHHI HHBEKTOPOB
Lu=173r. (6.4)

B oTnensHbIX CAydYasx 3TH PacCTOSAHMS MOTYT IPHHHMATHCSA KOHCTPYKTHBHO.

6.1.6. T'myGuna 3anoxeHus BepxHeH JaCTH OCHOBAHHS H3 3aKPEILICHHOIO IPYHTA JOJKHA MPHHH-
MaTbCst He MEHee pacyeTHOH MTyOHHBI IpoMep3aHHs.

6.1.7. Pa3sMeps! 3akperuleHHs N0 DIyOHHE NOJDKHBI MPHHHMATHCA KPaTHBIMH BBICOTE 3aXOJKH
(cM. pucynok 6.1), koTopas paccyuThIBaeTcs o Ghopmyne

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

rae L — nnuna nep@opHpOBaHHOH YacTH MHBEKTOpA I pabodell YacT CKBaKMHBI, IPHHUMAEMas OT
0,5 no 2,0 M. BeicoTa 3aX0lKH MOXET KOPPEKTHPOBATLCS MO JAHHBIM OIBITHBIX paboT.

6.1.8. PacueT OCHOBaHHA H3 3aKPEMJIEHHOTO IPyHTa M0 HecylieH crnocoOHOCTH NPH HCIIONh30Ba-
HHU KOHCTPYKTHBHEIX CXeM, W300paxkeHHBIX Ha pucyHKax b.1, B.2 npunoxenus b, ciefyeT npouspo-
JHUThb, HCXOAS U3 YCIIOBHUSA

P, <R /y,, (6.6)
rae P , — CpelHee NIPHBEICHHOE JABIEHUE OT PACYCTHHIX Harpy3okK, onpeaesnseMoe mmo dopmyne
—~ P-4
|
P=—t—, (6.7)

"

rae P, — naBnenve no nomomree GynaamentTa, T/mM%;
A ~ nnowans noAowssl QyHIaMeHTa, M?;
A, — nnomap KOMILIEKCHOTO CeYEHH S, IPHBEAEHHAs K 3aKPeNieHHOMY FPyHTY U NONCYHTHIBAEMAs
no QhopMmyne
Au ) A:r : Psl
A4 =4+ —), (6.8)
P -A-P, -A
sl "
rne A —rmomans (yHIAMEHTa B MECTE ONHUPAHHSA Ha 32KPEILIEHHEIN IPYHT, M2;
A _— TO € B MECTE OINHPAHUA HA HE3AKPEILICHHBIH IPYHT, M%;
P ,— nayanbHOE MPOCAJOYHOE JaB/IEHHE IPYHTA B YPOBHE NOKOLIBEI hyHIaMEHTa, T/M’;
Y, — xo3dduuHeHT HANEHHOCTH [0 Ha3HAYEHHIO COODYIKEHMS, NIPUHUMAEMBIH COITacHO
ykazanusam 1. 5.6 CIT 50-101;
R_— pacueTHOe 3Ha4eHMe Ipefena IPOYHOCTH 3AKPEIIEHHOro IPYHTA Ha OJHOOCHOE CXKATHE,
paBHOE

R =R m m,, 6.9)

rie R, —cpennee HOPMATHBHOE 3HAYEHHE BPEMEHHOTO COMPOTUBJIEHHS 00Pa3LIOB 3aKperIeHHOT0 IPyHTa
OIHOOCHOMY C)XaTHIO (cM. npuioxenue J) ;

m, — K03 OHUILMEHT yCIOBHH pabOThI, YUHTEIBAIOMIUE CHIKEHHE IPOYHOCTH 3aKPEI/IEHHOrO TPy H-
Ta IpH JIUTENBHOM BO3JlefiCTBHM BOJHOM cpels! U Harpy3Ky, IpHHEMaeMsiil no Tabn. K 2 mpuno-
wenus K

m, ~ ko3 YHLMEHT yenoBuit paboTEl, yYHTHIBAIOMIKE 06BEMHOE HANPAKEHHOE COCTOSHUE U IIpH-
HumaeMslit o Tabn. K. 3 npunoxenus K.
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a) no ry6uHe; 6) B nnane;
1 — 3a6uBHO#H MHBEKTOP; 2 — KOHTYD (yHpaMenTa; 3 — 30Ha 3aKpenyeHus;
4 — MHOrOTaMIOHHBI HHBEKTOP; 5 — nepdopuposanHas TpyGa

Puc. 6.1. Cxema pasmellieHis1 HHBEKTOPOB
NpH NPOEKTHPOBAHNH CIJIOIIHONO 3aKpenJjeHus

6.1.9. JIna pacueToB OCHOBaHHH K3 3aKpEIIEHHOr0 FPyHTA 3/1aHUI B COOpY>KEeHHIl BceX ypoBHel
nonyckaercs 3Hauenus C, ¢, u E npunumars no tabnuue X. 2 npunoxenns K.

6.2. ApMmupoBaHne OCHOBaHI BCIIEHEHHBIMM 11€MEHTOrPYHTOBbIMH PaCTBOPaMH 4epe3
HanpaBJeHHbIe THAPOPA3PLIBbI

6.2.1. IloBpleHne Hecylieit ClIOCOOHOCTH IPYHTOB B OCHOBaHHH ()YHIaMEHTOB MyTeM MX apMH-
pOBaHHs Yepe3 HaNpaBiieHHbIE THAPOPA3PhIBbI IPOU3BOAUTCH TBEPACIOLIMMH BCIEHEHHBIMU LIEMEHTO-
1 PYHTOBBIMH PacTBOPaMH C HCIOJIb30BAHAEM KOHCTPYKTHBHBIX CXEM, IIPUBENEHHbIX B IPHIICKEHHH B.

6.2.2. IIpoexTHpoBaHHE ClleAyeT BLITONHATE B CIIEAYIOLIEH MOCIEN0BATEILHOCTH

— BeIbupaercs cnocob H KOHCTPYKTHBHAS CXeMa apMHPOBAaHHS OCHOBAHHUS,;

-8
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— OTIpeACHstOICca pa3Mepbl apMUPOBAHHOIO OCHOBAHMS B MJflalle 11 110 MyOHHE;

— HA3NA4AI0LCA HapanMeTPbl BCNEHEHHbIX IEMEHTOrPYHTOBbIN PACTBOPOB;

— IPOHU3BOANTCSA PAcUeT YCIICHIOrO OCHOBAHIS MO MPELENbHbIN COC108HISN € YU [OM CTCHCHH
apMupoBans:

— paccuuTLiBaioTcs 06peMbl paboT 1 Pacxojl Ma1epHaoB.

6.2.3. TlapaMcipbl BCHEHEHILIX HCMCHTOrPYITOBBLIX PACI BOPOB, HPOHHOCTHLIE It geopaainol-
I1bIE XapaKk rePHCTHKH IEMEHTO! PYHTOBOFO KaMHs HPHHUMATH COMACcHO Yy Kaszauuam 1.n. 5.2.2 1 525, a
Takxke 1 n. B.5-B.7 npunoxenns B.

6.2.4. Crenenn apMHpoBaiiIf 33/1a€TCA B 3aBHCHMOCTH 01 11COOX0J(MMOIT lecytneli crocobnoctn
OCIIOBANHs, CXEMbl Pa3MEUIeHHsT apMHUPYIOUIHX 3JIEMEINITOB, MPOHHOCTI LICMCHTOrPYHTOBOIO Kamlis,
CBOTICTB YIJIOTHAEMOrO IpyHTa W pacCUHTbIBaeTCS No hopryne

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

e N ueobxojpimas necyitast cuocobuocin ocuosatns, Ml la;

R — pacyerioe conpoTusiieHHe rpyina MexJ1y apMuEpyiouttMit SJIEMEIN dMH, OTIPCICISEMOe CO-
rnacto CHull 2.02.01, Mlla;

R, — npounocTs uemMenTorpyHTa na 0qHoocioe cxkarne, onpenensemas cornacio FOCT 10180 nnbo
npunmaenmas no tabnuue K. 1 npiunoxenus 2K, Mlla.

6.2.5. Pacuer ocalok OCHOBAaHIis, aPMHPOBAHHOTO MEMEHTAMH H3 LEMECHTOI PyNTa, IPOBOLITCA

cotnacno ClTulT 2.02.01 ¢ ucionb30BalneM epe/ieB3Beeniioro Mouyst aedopMaitim Ui apaipo-
BAHHOI O CJIOSE FPYHTA

— EI'FI'+E.HFH
cpass F

roe F' — nnomaae pacueTHoil suelixi nox nonoiuBoi GyHaaMeHTa, M7;

F, F, —nnowab rpyHTa 1 LEMEHTOrPYHTOBOTO 3EMEHTA B pacye rhoii suefike, M*;

E, E - cpeinii MoxyaL redopmauiii rpynTa i UeMEHTOrPYHTOBOIO 2EMEHTA COOTBETCTBENNO,
MITa.

0.2.6. B cnyuae, ecnn cpenuen3BelieHHbIT MOy Ae(OPMALIIN aPMIPOBAHIIOTO CNOS NPEBLILIA-
et 50 MlTa, pacuet no nedopmatiusiM cliefyeT IIPOU3BOINThL KaK JUIf YCIOBHOTrO (hyHaametTa, orparnn-
ycHHoro rabapH1HbIMIL pa3MeEPaMH apMHPOBAHHOrO OCHOBAHHS.

6.2.7. Tlpu yuere crenesu yrloTHeHHs FPYHTOBOIO MAcCHBA MEIKLY apMO3JIeMenTaMi B popaysie
(6.11) 3uavenns £, [/, MOryT 3aMelsTLCS 1A COOTBETCTBYIONTIE HAPAMETPLI YIIOTHEHIIONO rpyia.

6.2.8. B neccosbIx npocagounbix rpyuTax 11 T1na, ¢ 1Heabto BOCHPHSTIS CHIT HAMPYKAIOULEro | pe-
1S, 8PMUPOBATHLIE MACCHBLI JOSKIILI BBITOMHSATLCS C OTPE3IBIN KOHTYPHBIM PAAOM M3 apMO3iemMeli-
108 Wil Oyponabuphbix cail JMbO ¢ BLILOCOM KpailHUX psi/IOB apMO3ieMerToB 3a rpail Qpyugasetiton. B
cityvae 01CY rCTBHS BLIHOCA aPMO3/IEMENTOB MIIH OTPE3HOro psiia HCOOXOAHMO BLIIONIH [l PACUET apMMpo-
BAHI{OM0 MAcCHBa 110 AeQOPMALIHIM KaK YCIIOBHOTO ()YHIANMEHTA C YUCTOM Hal'pyKaloulero Tpeis,

E 6.11)

2

6.3. SIICDL‘HJICHHL‘ FPYHTOB XHMUYCCRIIMII T UCMCHTHBIMII PacCTBODAMH
Hepes HHBCKIUITOHHDLIC Tp)'()l\‘ll, YClaHaBanBaemMbic¢ B TeJ1C (l)}’ll}lilMCllTil

6.3.1. lpu ykpetiennts 1pyira B OCHOBANHN NIITTHBIN, JICH FOUHBIN H CTOJIOUaT bIN (DYHIAMEHTOB
HALHCTAHE PACIBOPOB CEAyeT BeCT it yepes TPy OKIL. YCTaHaBRMIBAEMbBIE B 1eJle (pyHaMen1a, coliacio
noJjtowetniss i 5.3,

6.3.2. Konc 1 pyKIHBHBIC CXCALE 3aKPCIIEHHSL depe3 HiLeKIOHILIC 1 pyOKH HPHBE/CHLI Ha Pli-
e KA\ 6.2 11 6.3,

— c\eny | eneyet npinsens b, Kak NPaBuno. U I THBIN (Y HaMenToB NpH BO3IMOKNOCTH pa3-
Merest 1py 00K 110 cerxe:

—cxema ll nandosice uperoynenLIa NP Y KPEILIEHNT NOPOHIO UPITHIAEMBIN 1CCCOBLIN 11]0-
CANOUITLIN 1 PYITTOB SORBIIOTT MOIITOCTH.

~9 .
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6.3.3. I} KauecTBe TPYOOK MOrY1 6b1Th HCI10b30BaNb! 1PYOKH 113 CTAIL. IAAcCTMAacehl 1Al acfecto-
nemenia & §0-100 MM Yeranoska 1pyGok nponssojutics npiH Molwke apmaiypbl ¢y bjaneiios. C

LEJILIO HCKIITOUEHUS [IoNa/laniin Oerona BHYTpL 1pyBOK OHY 3aN0JIHAIOTCA MATO MIHHOM KGO 3aK]PbI-
BAKITCA HJIEHKO#.
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. I~ 1sna, 2 = wivexumonnuie rpy Okt
Y- » ~
Ahpenneniblii Maceus, 4 — N0 010BKA

Pne. 6.2. Crems
C ‘l‘"‘ I - 3akpennene 1 pyuios vepes HILCKUHOH-
nLie 1pyor .
PYORI, ycranapanpaemsic B reae ¢gyniaamenra
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I - naura; 2 — pebpa; 3 — cekuny, 3aN0AHEHHbIE APEHAZKIIbIM MaTEPHANTOM;
4 — IMAEPHDIE CKBAXKHHDI; 5 — HHBEKIMOHHbIE TPYOKH; 6 — 3akpenneHiibiii MaccHB

Puc. 6.3. Cxema I - 3axpennenne rpywios sepes
HI'LCKRIOHUBIC TPYOKI 0 CeRIMAM

6.3.4. Ko poss katectBa yKperietins 1o/4 IHToli ciegyct Becin no ananisy npob rpynra
HapyuleHHoii b0 HenapyeHnoi CTPYKTYPbl. 0101PAEMbIX H3 CKBAXKIIH. HPONOJIMBIX BLIOOPOUNO te-
pes ooyIo HitLeKIuomyio 1py0Oxy. 3a npejieiaMmn 15IITLE — W3 1HYP)OB MK CKBAZKINIL, B TOM MHCIC NP

OlLITHBLIX paboTax.
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6.3.5, [Tpn sakpernernnt o exene R kaue e Be JPetaxkion o Maicpana peKOMCHJL C e HCHOML-
308216 ueheus Gpacigin 10 -20 ma 6¢ 3 npHNMecH TCCKa [ HIHIIC 1010 3aUOMIULICHs

6.3.6. Jlijtepusie cxuanaritst G 80 200 an pasMemnaet 1akum o0pazont., 4rodn odecncunsanocs
crooe agpersiente tpyra Pasncpnt cexiutit it pedep naznaugaoics KOHC1py KHBHO b 3aBHCHMOC-
11 ot opmpt 1 passiepos Ppyiytanictra Tnomaus kil cexigu cueyet upituumal, ne gosiee 4-9 m?
C yueiomM raybunel 3aKpericins i UpOH3BOJHTENLHOCTH 000PYA0BAHHA. HCIIONL3YENOIO IS HPHLO-
1OBJICHHS H HarHeraia Kpelnauler o pacisopa.

6.3.7. I'lpn npoex rnposanii yKpeniaeHus rpyHia B OCHOBAIHH NIHTHBIX. JICUTQUULIX H CloaGua-
IbIX (yigaMerrnon pekonMcHIycics 3MCHATL 1apamMeipol 3akpetuicis 1o myGnne (1o 3axojkanm) ¢
YU€TOM H3MEHEHHA HapsKeHHit HiDKe 1ogowsb! QyljaMeHTa B npejenax 3aKperisicMol 0 Cnos

6.4. Apmuposanuie ocosannii cagMu-nNLEKTOPAMI

6.4.1. Buibop xotic1py KTHRILIX CXEM, FEOMETPHYECKIIX ¥ PELEHTYPHO-TEeXHONONMYECKIX fapamer-
POB 3aKpPeIICHIs, & 1aKKC OHPCACHCHNE HPOUNIOCTHRIX M JICHOPMAIMONILIX XaPaKiCPUCTHK 3aKpCHiCH-
HOLO TPYHITA B OCHOBAIH CBUT-HITLCKIOPORB CHCAYCT UPOM3BOMITL coplacio # 5.4 1 upusoxcimio [’

6.4.2. Jlns pacueros necy uieii criocoOHOCTI 1 ocanok craii At 3pamiii 4 coopyxennii Jlonycka-
cres snauenis C o B npiinsans 8 3asucumoctu ot R no tabnnne XK. 2 npunoxenns K .

6.4.3. L 1no11ocin pac Bopa CIUKa1a HaTplis NPH YKPErieHiii Py itoB B OCHOBaHII cBaii crnoco-
OOM CHIIMKAT M3AIMK ClICHYe] HA31aualb B COOTBETC1 BIY ¢ ykasannsami 1. B.5 upunoxenns 5.

6.4.4. [Ipoekinponatine HcoOXOMMO BLHIONNSTL B CHCYIOHICH HOCHT/0BAICHLIIOC T

- spidipaetcs cnocod 3akpeiuicHiis i1 11t csajioro fynaancHia,

- nasnayalroIcs opaa 1 pasMepsl NONOCTH Uit HHbELHPOBAHNA;

— PacCUHTBLIBALOICS § COMC | PIMECKHE 1IaPAMET PBI OCHOBAIIHS M3 3aKPCIICITHOL O TPYH ra HHXKC 115111l CBaH;

— QUPEJENAIOTCA PCIICH YPHO-T€XHOJIOTHYECKHE Mapante rpbl 3aKpelieHUs ¢ yUCToM HeOOX0MMO-
CIi A0CHIDKeIs rpedyenmnIx HIpOiHOCTHBIX H AeOPMAIIHOHIIBIX XapaKTepHCTHK 3aKPETUICHIIOr0 I PYHTa
B OCHOBAHIII CBall:

— HIPOH3BOJUITCH pacue! ¢Bali. ONIPAIOUIXCS Ha 3aKperleHH0e OCHOBAHIE. 110 NpeRebHbIM CO-
crosisng ¢ yueton 1petoannn Clintl 2 02 03, CI 50-102 11 koppekTupytoics, B ciyuae HCOONOITMO-
CIL HAPAME I PLE KPCHALDIN PacIBOPOB;

— HoJIcui biBaiorcs o0bLenMLl pabol ¥ pacxol Malepuanos.

6.4.5. Teomerpiucckie napare1pbl OCHOBaHMs M3 3aKPEMJICHHOTO IPYHTa HHXE NsiThl CBaH pac-
CUHTLIBAIOTCA C YYETOM PA3MEPOB LIOJOCIH NS HHLeuuposaHis. Ipi 3ToM crBosl cBau J0sIKeH BBO-
JULTHCST B 3aKpenienninlii sacens g 1 nyOuHy. onpeacnsemyto cornacHo ykazauuaM CHull 2.02 03, 1o ue
MCHEC PaJIHY €a 3aKkpe e s

6.4.6. Paccrostitne mMex, 1y ocsisi cBaii-HIbLEKT10poB HPH GOPMHPOBaHHK Kycla Ha3Hayalot 13 yc-
JIOBIS CNBLIKAHUS 301 3akpennenng {pucynox 6.4)

. 173

Pue. 6.4, Crema pazsemiennst esrii-unnexktopon upu Gopauponanitin sycra

—12 -
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6.5. Appmuposaiiie ocHoBaHIi 6yponabduBHBIMII 3JICMNCHTAMI

6.5.1. OcHoBanus, apMupoBaHbie OypoHabiBHBIMH 3JIEMENTaMI, PACCYHTBIBAIOTCA MO ABYM I'PYII-
11aM TIPEAENBHBIX COCTOSAHI:

a) 1epBoii rpyMiIbl: 10 NPOYHOCTH MaTepHasia 31eMEHTOB; N0 HecyuleHd criocoGHOCTH rpyH1OB OC-
nosarus emerion (8 ciayuasx, ykasanunnix B n, 2.3 CHulT 2.02.01, nciunouas nepefady Ha 2JeMen Il
TOPH30ITAILILIX CHIE);

6) BTopoii rpynrsl — no aedopMaiHsM (Bo BCex ciyyasx).

6.5.2. Paccrosie mMeuty ocsiMu OypoHabuBHLIX 3EMEHTOB ONPE)CIIACTCS U3 YCIOBUA:

Gz »max... L. =>min ) (6.12)

e o— BepTHKaNbHble HanpsKeHHs Ha MyOHHE Z OT MOJOWBLI ()yHIA-MEHTa B MTPOCAZOMHOM IpyIITe
APMUPOBAKIOTO OCHOBAIMS, BO3MIIKAIOUIME MO AEfiCTBHEM COGCTBEHHOrD BECA, ONpEAENsieMbiE 10
1. 6.5.3;
p,,— aUaiLHOE 11POCAJlOYHOE AABAEHHE MPYHTa €CTECTBEHHOTO CJIO/KEHIA Ha IYGUHE Z OT 1o/0-
1Bkl (hyHameHTa.
6.5.3. Beptikanbiibie Hanpsokensd ¢, onpeaensioTes o Gopmyrie

o :________pn—acc,,[]_e—acé‘ztg(p“)’ (6.13)
t altgy,
e p,, — ocpeunenioe no ry6uHe NpocaaoyHoi TONMM PACYETHOE 311a4€H e MAOTHOCTH BOAOHACDI-
wenuoro rpyura, ki,

¢,, — OCpeenHoe N0 MyOHHe NPOCas0YHOH TOJNIH PACYETHOE 3HAUYEHHE YAENBHOIO CUEIUICHHS
BOJOHACHINICHHO1 O TPYHTa, Klla;

®,,— OCPEAHEHHOE MO MyOHHE B NpeAeNnax NpoCafoYHOM TONIIH PaCUerHOE 3HaYEHHE YINa BHYT-
PEHHETO TPEHHUA BONONACLILIEHHOIO rPYHTa, r'pak.,

& — ko3 durent 60KOBOr0 AaBiEHHS NPOCANOYHOro IPYHTA, NpHHHMaeMblii pasubM 0,4 — nnist
cyneceit, 0,5 — ans cyrJIMHKOB;

Z—ryd1na oT nofolBbl GYyHAAMEHTa COOPYIKEHHS, M.}

47D

Q= ———r, (6.14)
41)[,],‘ —7D-

1ae D — puamerp wenenra, M;
b, L, — paccrostiie MEXLy PiamMi H MEXAY IEMENTaMH B psiaLy, M.
6.5.4, Jlnuny apMUPYIOIMX MEMEHTOR Ha3zHA4aloT o ykasauusam 1. 7.10 CHull 2.02.03 ¢ co-
GinozieN e yeoBist NONHOIT HPOPE3KI ANEMEHTAMM NPOCAAOYHBIX IPYHIOB 1l APYruX cnabblx Harac-
108anii.

6.5.5. 1ny6una 3ajiesnkn mencitoB /i, ke myGHHbI 30HBI Hpocatok /i, (pHcyniok 6.5) onpe/e-
Jiseica 1o popayne

L-D (6.15)

Ztg (/)ILllmt

6.5.6. Pacuct ocuoBannii. apatpopaiibix 6y ponabnBULIMIT dAEMEILAMIL, 110 1ePOPMALILAM T1po-
H3BOJUNCH HCXOMH 1S YCHOBHS

h

mt

(6 16)

As‘p < S“ h
pie S~ cosmectnas nedopmatiins apMUpoOBAINOro OCHOBAINS I COOPY KCHHS, OlpeaeaseMas pacue-
TOM 11O 11, 6.5 7

S, — npenSNLIoe snaveHe cosnec 1Hoi1 aeopMaLiie ApMIPOBANIIOIO OCHOBAHIS H COOPYINCHHS.
YLIAHABANBACMOC HO YRasaHsM o u 2.51-2 55 Clull 2 02.0]

- 13-
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| — apMHpVIOLIHE DNIEMEHTDI; 2 — rpaHHubl yCRoBHOro yynaamenTa

Puc. 6.5. Cxema ocnosanus,
APMUPOBAHHOTO OYPONAGHBHBLIMII JJICMEHTAMI

0.5.7. Pacuer nedopmaitiii apMUpPOBaHHOI'O OCHOBaHHA OTUEILHOTO (PyH/AaMeHTa HPOU3IBOAHTCS
KaK g YCIOBHOIO (pyHIAaMeH1a HAa eCTECTBEHHOM OCHOBaHiiH. I paHuLBI ycnoBHOro (yHaamenTa (pu-
cynox 6.5 ) onpenensiorces cienylomuM obpa3om:

— CHU3Y MIOCKOCTDIO, IPOXOAALIEH Yepe3 HHKHHE KOHIIbI DIEMEHTOB;

— ¢ 6OKOB — BEPTHKAJILHBINH [IOCKOCTSIMH, OTCTOALUIMY OT HapyXXHLIX I'palieli kpaiiliux psios
37IEMEHTOB. PacIloNOKEHIIbIX HOJL N0OLIBOH ()yHIaMelTa COOPY/KEHUS Ha pacCTosHHH

—-14 -
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y Llimt /)Ilml (6]7)

( - I:mté 4

e @, - CPEMHEB3BEINEIHOE SHAUCHHME YINA BIYTPEHHEro TPEHIS B NPEeiax BLICOTHL /1
6.5.8. Ocazca ocuosanus yenosioro gyngamenta unipuniofi 4 ~ [0 onpegensercs no gopayse

3

/’i “'1' b (6.18)

e A Bespusmepnniii kodpient, npuiimaeMslii pasibsiM 0,8;

11 ~ YHCNO CIIOCB, Ha Ko ropoe pazdu 10 ocHoBaHME OT NOAONIBLI YCHOBHOIO (DyHAAMEITA O 1K~
HEH I paniiibl CIKHMAEMOI] roJjunits

I~ 1onunna J-ro cnos, cn;

E - mopyi siepopyaunu rpyd ra ocHoBaHua B i-M cnoe, klla:

ap T~ CPeiHEE 3HAYEHHE HOMONIHTE/LHOrO BEPTUKANLHOIO HANPAKCHIS, ONPEUEAICMOE N0

ILO.5.90R i-M  CHOC HOJLHOAOIBOR YC10B0010 (pyIj@aMCIrTa, PaBHOE HONYCYMNMC YKA3aUHLIX Halpstike-
Hui Ha Bepxneii = nonpkiedl z | rpannuax enos, klla.

6.5.9. JIonosnmrediLinoe Bep rkanbuoe HanpspKEnie Ha iy Oine 7 o1 (0A0HIBLE YCHOBIOTO (y -
damenta @ o onpeaenseics 1o Qgopayne

¢
ap= apmv 4 (6] ))
e a - kosgpitiedt. upuuinaemotit o rabmne 1 npun. 2 CHall 2.02.01;
P, - MOLOAHNICNLIOE K UPHPOIOMY BEPTHKAIBLHOE JABIEHHE 110 110JI0HIBE YCIOBHOIO (hy -
METY, ONpPEJLsiemoe 1o popmye

N +G,
Py :T*O_mp (6.20)

re G, - coberseunblit Bec yCNoBIOro ¢ylaaMesTa coopyKeHus, BKIIIOYAs BEC 3NEMEHTOB I IPyIITa B
o0Bene yenostoro gynaasmenra, kll;

N~ Buenas cuiia, nopmaibuas K nojomse GpyngaMenta, ¢ yHetom Beca GpyHAaMenTa I rpynia na
cro obpesax, kll;

A, — 1101QAL HOUAOIUBBI YCJIOBHOTO QyHAaNMenTa, M%;

o _ - ipuposnoe (ObITOROC) AaBJEHIIE 10 OJOIUBE YcaoBHoro (ynjamenra, klla.

6.5.10. Ocajika octoBaiis S| yenosyoro GydaamenTa wpiHoii (anetpos) b 2 10 m upir Mo-
Ayne jredgopmaitig noactuniaioniero cioa £ = 10 MIMa onpenensetcs o gopmyne

§ = Pk, Z": k, -k, ’ (6.21)
’ km [ E,
tie p,, - Cpeliiee ONOAKNTEALHOE K HPHPOAHOMY HaBAEHe 10 MOJMOIIBe YCAOBHOro QyHIame i,
l la:
A wk -~ sosddunmenroy, uptnisaemsie no Tabn. 2 w3 npun. 2 Clhnll 2.02.01:
h, k- cooduimen sl oupesensembie 110 1a6n. 4 npui. 2 Clinl 1 2.02.01;
E - mojyin siedopmartytn i-ro cstos pysta, Mlla.

S0 Hpn paciere ocanor ocnosanig yciosuoro dynsancetita vo Gopanysie (6.18) 11 (6.21) cpei-
fee Jlasiene 1o HoMOMBOI yCHoBUOrO (PyLIAGMEITA HE JOHAKHO NPEBLITAIL PACUETHOE CONPO B~
tue pyiia ocnosanns R, klla. onpetenseaoe no gopmyne (7) CHull 2 02.01.

6.5.12. Llpu yerpoiic rse apMupyionx HaeMetion B 1Py HIOBLIN YCHOBISIN /=10 I 1O HPOCu-
JAOUHOC T JIOHYCKACTCS YU LIBATD HEPEAty HArPY3KH OT (hyriamerita na y cosnntii gytjament i -
CHHMIE 1 EPY L HOSU QVIAAMCTTON ¢ 1 HNOUHO 3I0Ke O OWBLEL pasiodl . Ocajika apapo-
BAIHOTO OCHOBAHIDT 1P D TON HOJY HACICS CYMMIPOBANNCA OCLIKI TP NHTOB 1O YCHOBULIN ()Y i1, 1a-

I5
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MCHTOM H OCallkKH I PYHTOR N0 (l))ll]lill\lell’l()l\l Ha €CTCCTBCHIIOM OCHOBAHHIL. AN KOTOPOLO JLOIXKIO
BLOTOMUA I LCS yCHoBIC

O-:p + U:g S Pa - (622)

e g oap, = JAOHONNITCILILIC HAPOKEIHs N0 BEPTHKANN, HPOXO/IILIER Yepes 1eH 1P HOJIOIIBLI
Qymjanmenia na rmyOnie z 01 noowBeL. ke myounnst d, klla;
0 ., — Bep1HKaANblible HANPsHKeNUs Ha ryOitHe = ot coOCTBEHION0 BECA BOJIOHACKILIICHHOLO 1 PYIITA,
klla;
P, — Hauanbioe npocyjiotiioe fiasienue na rmybune z, klla.
6.5.13. Pacyer apn1ipoRalHOrO OCHOBAHUA 110 MPOYHOCTH apMUPYIOWHX FPYHT J1EMEHTOB 1po-

H3BOJUITCA H3 YCHOBHS
O, SR . (6.23)

amav 2
e R,' — PAacHETHOEC COHPOINBACHIIC Marepuana 3aeMelTa ia 0JAHO0CHOE CXKATHUE., OIpPC/ICIIAEMOE CO-

rnacuo 'OCT 10180. xlla.
s mo — MAKCHMAILHOE Al Psikenne, klla, B anemenTe Ha HibKHER rpanHue 1pocanodnoil Tomuw
01 COBMECTHON'0 Jefic rsiig Bitennieil Harpy3ku, COOCTBEHHO0 Beca »JjieMet1a it CIL HalrpyKarotuero 1pe-

1L, OITPC/ICIICMOC HO (pOpM VAL

7 —
O = N, +p,(h=h,, )+ [p, (h-n,)- p‘,]lib—'-'-—f—’- . (6.24)
A, A,
vie NV - BlICHUsSs BepIHKANBIAS CI11a 01 PACYETHDIX HArp)y 30K Ha oauu ienment. kI ;
A~ 1I0ILIAMb HOUEPCHIIOT O CCUCRIIS ANEMENTa, M
P, - IIOTHOCTL MalepHaia anementa, KH/M';
[t — JiN1iHA NEMEHTA. M:
It~ paccTosie O NIKIECIO KOHILA Y1eMenta 1o mybnnsr /1, M;
P, — HadanbHoe HPOCaLOuioc JaBliediie na wikicii 1 panyue npocagounoii 100, klla:
2, — CPEMIIEB3BEIICHIOE 3HAUCHIIE TNIOTHOCTH NPOCANOYHOO IPYHTA B BOAOUACKILCHHOM COCTOS-
mint. ks ot nojomsbr ¢y nianenTa 10 rayGune /1,
6.5.14. Jlns aneMention 113 0crona (TSKEI0ro U MeKO3ePHHCION0)

R,= R, ¥y Vs 2 - (6.25)
e R, — pacde1Hoe colpOTHRICHHE 1PH OCEBOM CXKaTHH, klla. 3naveuns R,, olIpeaensiiol no

4
CHull 52-01 n CIT 52-101:
Yoz Yz Ve — KO)Qiumeninl yenosnii pabotnt 6eloiia. yun1bisalouMe U reibliocTh JieficTpis
Hal py3xku. 6e1ounpoBalie B BCPIHKaLIoM MOJOXKENHII H IpHMCIIenie OCTOUHBIX KOHCI pyKiuii. npu-

nusaemplte 1o CH 52-101(11. 5.1.9, 5.1.10).
6.5.15. Pacuer ocnosaniii. 11peicT aBAEHHBIX CIAOLIMH, CHIILHOCKHMAEMBLIME I'PYH1aM, apMIIPO-
BaiHbIME OYPOHAONBHBLINIL JIEMEH 1 aMK. HPOH3BOAM ICS COMACHO MEeTOMKE. HIPHBEACHIOIT B HpIoKe-

i Jl.

- 16 -
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fpnnosenic A
(pekomeniycmoc)
Tepnutnt ¥ onpegesicuis

Ocnonatine coopysenise: 4acib MaccBa I pyiia, Herocpe,1c BeHHo BOCHPHIUMAatouias Harpys-
Ky 01 COOPY AKCHHSL.

DOyuaaMen1 coopyRens: Yaclb COOPYXKEIsi, KOTopas Cly KH1 JUIS l1epeslayn Harpy3Ki oT co-
OpYXeHUs Ha oclioBaime

Ocnoanus i gymgascin 1 b NOBLILCHION Hecymeii cnocoduociii: OCHOBaBUA 1 PyHIaMeH-
b1, CIOCOOHBIE BOCUPHHIIMATL I NCPCAABATL 11OBbLILICHHBIC HAPPY 3KH OT COOPYXKEHHs 3a CYeT yaydile-
Hlisl FCOTENHUYCCKHN XaPaKTePUCTHK NPHPOAHBIA IPYHT0B Pa3sNHUHLIMH ciocobamHu.

Haupanijeuintii ruapopaspniB: BEPTHKANbIILIHE Pa3pbiB 1ilacia B 3a4atiioM HalpaBiieHull J1aB-
JICHUCM KPEHSIIEro PacTBOpa ¢ NCMOML30BAHWEM KOHLEHTPATOPA HANPSIKCIUS HA CTCHKC CKBAXKHIbI
nubo my1em oAHOBPEMEIHOTD NoALEeMa JaBaelus B ABYX HapaIesibUbIX CKBaKHHAX.

[ecoximnmmucckii 6apbep: yacTh MaccuBa rpyiiia, npeoGpazosaniias HHbEKIHEH pacTBopa ¢ 00-
pazopaiiiiem 3asech Jui00 Kpana ¢ 3a1aHHBLIMK CBOICT BaMI, Nipens 1C I ByIOlUas MHIPALHY XUMHYECKHX
pcaretToB B ONPEJICHEHOM HanpaBneHHy 3a CHeT XIIMHUYCCKHX peakiluil, 1onoobmena n copbuuil.

HIner-unnekrop: 1mHbeKUHONHHOE YC1POMCTBO. IWHEKOBas YacTb KOTOporo obopysioBata oTBep-
CTHAMI JUIS NOJIaUH PAc) BOPA YCPC3 1HONbIC HITalT| B nipolecce Gypeinst.

Mot o raMionueIi HIBLCK 1OP: HHBEKTOP LISt 3AKPEIICHHS | PYHIQBOIT TOMNLUI C CROAMU PA3HOIL
HponuiacMocii, 00opyJloBailiibii 3an0pHLIMK yctpoiiciBami (Hakepamil), yCTAHORIEHHBLIMM Ha rpa-
HIILIAX 31U\ CJIOEB, H MMCIOUHH 11a TpyDax Mex Iy HUMH KIHOpOBaniibic B COOTBETCTBHH C I1POHHMIA-
EMOCTBLIO CJIOCB HIBEKIHOITIBIE O1BEPCTiis.

Hibekiop ¢ pe3noM: HILEKIOp HEPCMEHIIOro cCUeHHS, 11a MIKC KOTOPOro yCTaHOBIEH pe3ell 1pe-
vronsitoii Jopmbl, NPH 101 PYXKEHILH HAPe3aloKit KOHLCHTPAIOp HAIIPsKEIIHS Ha CTEHKE CKBaXHilbl B
npeaenan 300l Harie raius

Cpasi-nunexiop: 3abusias nnn OyponaGuBnas cBas, B CTBOJIC KOTOPOH YCTAHOBNEHA HHBEKINN-
OHHas IrpyOKa s oAauH KPEHALCro PacTBOPA C IICALIO YKPEMACHHS FPYH1a HIDKE C€ NATbI.

Enicocth norjiomensi: BEN4KiIa, KOJIMYEC] BENHO BIPAXQIOUIas cnocoOHOCTb XKHAIKOI ¥ 1Bep-
noii (hasz 1pynia BanMo/ieiictBoBalb C PaciBOPaMH UICIOYH HITH KHCO b

- 17 -
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Hpioacnne b
(penonmeripyentoe)

Kouclpym HBHLIC CXCMDBI JAKPCILICHITS, HApDaMCIpDLI 1t ohbeMbl [)ilﬁ()l
npu ycmneun i pymnion UHLEKIHETT XUMIYCCKI pacipopos

b.1. KoHcipy KTHBHLIE CNEMBLI Y CHJICIHS I PYIHIOB OCHOBALIS PYHUAMENT OB HHLCKIHER XUMH-
YCCRIIA PAciBOPOB Tpiseaetin Ha pucynke b 1, b 2
pHcy s

a) B) . ) L )
< < < &
4T 2
*1_;//; ,///'g/ ¥ //%Z]
o & X —-WF
s

£

]

£y » .! /fL

Ly

PN
b N,
“HL

a) CrUIOIHOE 38RPENNCHNIE, §) ¢ PABPLIBOM N0 BEP PRI, B) CFAKAHHOFO (H11d, T) ¢ PA3PHLIBOM 110 FOPH30INTAJIH
Pue. B.1. Koncrpykinsunie cxemni ykpewennst rpynia B ocuosalsiin ¢y ugaMenion

i n - 7
J ////
# A /.
/ Y 7,
II 2% I

1 2%

J 3 )= N , . :
D] -DIQT)WQ o @ @ B
e ]'._J“ﬁr_;ﬁ%,_f__g‘l R

a) apyMpoBa QHOPAAITT ) OHOPAMIT C YCTPOIICTBON B BEPNHCTE AL

I ynnamarn 2 OHOPBE H? 3ARPCIICHIIONO { PYHTA 3 — [T 13 3ARPCHICITOTO TPV LA
’ 2
Puc. b2 l\uuup\ RIHBHBIC CACMBL VRPCHNCHIS IPYHTA C APMUDOBIIICM

2
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B.2. Cxembl nzo0pmkcitipic na pucynkax b.1 a, 6, 3, pekoMeiylorest juisi CoopysKeiiii, Bo3soi-
MBIX B FpYHTOBLIX yesiosuax I 1 1l Tuna no npocazgoutioctn, a cxema b.1 r— npu nanuin Henpocanoy-
11010 CIIOS B cepejiiiie 1Ppocafotioi TOMIM.

B.3. Cxemy b.1 0 ciietyer IpHMENTh, KaK NPABKIO, Ut CYLICCTBYIOUIX COOPYKCHUil B cayyae
11EBO3MOXIOCTH Bypelnis ckBaXuH B Tene Qyngamenta, a b.J B — npu nnowann cronbuaroro ¢gynna-
MmenTa Gonee 10 M2

b.4. Ha pucynke 5.2 naitbl cXeMbl, KOTOPbIE ClIEAYET HCNOJIL30BATH IIPH TMKBHAAUMH 11pOCaf0Y-
npix cpoiicTs rpyiros I Tiia apMuposanneM Npocajouniol TOMMK ONOPAMH H3 IPYHTA, 3aKPEnIeHHOTo
XKMMHUYCCKHM cnocoOOM, H PaclioNoXKEHbLIMH NO CeTKe.

b.5. TIN0THOCTEL KpemnAuiero pacTBOpa CHIIMKATA HATPMs ClelyeT Ha3HayaThb B 3aBUCHMOCTH OT
11e00OX0AMMOro 3Haucts BPEMEIIOro COPOTUBIEITHS 3aKPENJIEHHOr0 IPYHTA CHATHIO

_(Rc_Ry,)(}’:_‘yl) E1
er_an ’ ( l)

Y=+

I71C Y — 1POCKTIias INOTIOCTL PACTBOPA CHUNHKATA HaTpHs, I‘/CM“;

Yp ¥, — INIOTHOCTL PAcTBOpa CUJIHKaTa HaTpHi, obecneyuBaiomas B Jla60paT0prIX HJIA 1TONEBLIX
YCJIOBUAX CpeiHEE pacucTOe 3Ha4€ i€ BpEMEHHOI'0 COTIPOTHBACHHS FPYITa CKATUIO R}/l Hu R}/z B npeje-
JIaxX PacHETHOrO panuyca 3aKpelyiCHus, I‘/CM";

Rc — PacyeTHOE 3HaYCHHNE 1Ipeiena NPOYHOCTH 3aKPEIJIEHHOro rpynTa Ha 0HO0CHOE CXXaTHe.

B.6. KosmyccTso pacTBopa CHAMKATa HATPHA MPOCKTHOIM TIIOTIIOCTH, HeobXoaHMOe JUIA 3aKpert-
JIeHUs rpynTa B npeaesnax ool 3axonxu, onpeaensercs no Gopmyne

- 2
Q,=nr’hQK,, (b.2)
rie @ — KoJMYECTBO pacTBOpA KPENMTEIs. He0OX0AMMOe UL 3aKpenIelius 1 M* rpyHTa, THTpoB;

K~ ko3 puument Hane)XHOCTH, YYHTHIBAIOILIMI HEOAHOPOAHOCT) MOPHCTOCTH H BIDKHOCTH TPYHTa
B Ipenenax ruiouiaaxku v pasibiid 1,1.

b.7. O6BEM 3aKpelIeHHoT0 FPyHTa onpeeNiaeTcs no hopmyse
=gr? .
V,=nmr’h M -n, (B.3)
rae M — KONnHUYECTBO MECT HHbEUHPOBANUS,;
H — KONHYECTBO 3aX0MOK.

B.8. O6BEM KOHTPONLHOrO 3aKpeNienus IpyHToB V cneayet npunumats B pasmepe 0,5-1,0 % ot
06néMa 3akperienns V , m>.

B.9. O6uwmii 061EM 3aKpenieHHoro rpyHTa onpegensercs no Gpopmyne

V=V+V,. (b.4)
B.10 Pacxon cuiinkara HaTpus Ha oOLuil 06beM 3aKperieHus onpenensercs no gpopmyne
_ Qy Vy Kle (5.5)
1000c  ~

e @y K, — 1o xe, uro u 8 popmyne b.2;
K, - xoodipunuent, yunriisaiomu# Tpancnopriibie noteph 1 pasibii 1,05;

@~ KO3 puuHenNT nEpecyeTa NPOEKTHO NIOTHOCTH KPEIISIICro PACTBOPA Ha CTAHAAPTHYIO Y, paB-
uyio 1,4 r/em® no TOCT 13079

(B.6)

- ~epe s Y
¥, = IJOTHOCTL BOJLL, I/eMY;
¥=To xc, 4ro u B popmyne b.1.

Pacxon npounx MaTcpuasioB ClieayeT HOACUHTBIBATL COMNACHO ACHCTBYIOWMM HOPMAM KA ONBIT-
HBIM JAINILIM.

S19.
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lpunoxenne B
(penomenayemoe)

KoneTpyRTuBHbIC CXCMBI 3AKPCIUICHIS 1T TAPDAMCTPbLI BCIIEHEHHDIX
LCMCHTOrPYHTORBLIX PACTBOPOB [P APMIIPOBAHII OCHOBANIIT Mepes HaupaABICHHbIE
rHApopPA3PHIBLI

B.1. Ilpu pa3paborke 1pOCK10B YCHJIEHHS oclioBallHi. (yH/IaMeliroB ¢ HCIONb30BAHMEM cl1oco0a
HAIPABIEHHONO TH/IPOPA3PLIBA MOLYT HPHMCHSTLCS PABIIIILIC KOHCIPYKTHBIILIE CXEMBI apMHPOBalIUS
OCHOBAIIHSA B 3aBHCHMOCTI O 1HUa (DYHJIAMCHTa, IPYHIOBLIX YCJIOBHIT it petaeMbx sajiau (puc. 1B.1).

o 6) B) V4
T—’gﬁ-c ﬁ;__é_jr. =
| (A
' A 7 - z
o Q&:x::ﬁ%/ S0 = 1 e ===y -

N
>

\
N

K 2 - — 1 & \\“ 5 )
) =) ; & X N\
/T T — \WiNWV;
1 K AT R L
2 3 —_— T — 1 Y QU

e AR s e et

-,
O
O
\‘:'
¥
\J

1-1 2-2
._2_- - Wj = =7 V=7 t. 77 v-_-. PS5 = =
3 7///// < A=
3 LI NN N i AN

Q) st ot o gy npasena; 6) c1onbuaroro; B) Kpy L0105 1) AH10MHOrO
| = crBasina. 2 - 30na y 1AOTHEHH; 3 = APMONEMEIN U3 LEMEHTOrPYIra;
4 - KorEenT patop nanpsKenus

Puc. B.l. Cxemul apMupoBannsg ocnoBanmist Mepes NanpaABJACHHLIC 1 HAPOPA3PLIBLI

B.2. Cxembt apMupoBaliis. npiBejenibie 11a pHeylKe, CIe/lyCl HPUMENSTD s 31atuil 1t coopy-
ACHHIT, BO3BOUIMDBIN:
HA WA LI (DYIJIAMCIT AN 1 hyHJIaMER rax B BUAC LHPOKIX jent (puc. B, la);
- Ha croduatbIn pynamertian pasuoii popmst (puc. B.16, 1):
= Ha JIeHTOUBbLIN QyIJiaMena.

B 1OM UHCHE P YCHIICHHI I PYHIOB B OCHOBANHH aBAPHIAILIX
snanudi i coopyskeniin ( pre. Bolr),

B.3. ,n,ﬂﬂ Y BAHAKHCHHA, Y IO THCHNS 18 APMUPOBATIS [ PYHTORBOLO OCHOBAHUS CHEAYET ITPHMENATL

BCHCHCUNBIC HENCH 10! PYHTOBBLIC Pac PBOPBI CIEUYIONET 0 COcIana (o o1 iBepaoil gpaznl): nenment -
10 700 1pyu = 90-30: HAB - 0.05 (en 1 5. 2.2).

B4, Konnuectso ojtbl. 1Co0N0uINMOe 1015 HpIT O fOBIEHIS PACTBOPA, PACCHITBIBACICS 110 (op-
MYJICL Y I BIBAONICTT JLOBCACITIE MACCIBa J10 OHTHMANLHON RAAKIOCT .

r .V
- [ A (3.1
QH 0’5 t (",mun - ",) ’ )
£ yol
e Q“ KOJHUCCEBO BO)LBLL llCUG\(),‘lHMUL’ JUIST Hptil OLOBJICHTISE TRCPICIONICTO PACIBOPA € YUCTOM 3aMa-
YHTBALTRS 1o O HMAUELITON BIAATIOCHI . MACCTTRBA l]'))’]l 1t ()6bCMLl VI. N 3
IR

=20 =
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0.5 - BCCOBOC COOHOMICHTIC BOAB 1T TBCPUOIT (pA3LL YO THSIONICI O 1 aDMUPYIOUICI O Paci BOPA.JL. € |

Pmdh — Bec rBeploil a3t pacTBoOpa, HEOOXOAMMBbLI U1 YIUIOTHEHHS H ApMHPOBAHIIS FPYHTOBOIO
maccisa o0nLeMonM Vr, 1,

P, = Wiomocib Bojibl, pannas 1,0, r/m*;

o, HIOHOCIL CYXOLO I pyHIa YINDIO1HACMOro MacCHBa B IpeAciax II0LaJKH, 'I'/M‘;
W — BJOKHOCTb I'PyITa yunQTnsemMoro Maccusa, n e,

B.5. B xauectse 1 py1roBoii cocrapasioweit cienyeT HCosb30Batb CYNECH It CYTUHKH C YHCIIOM
lacTunoctn 5—14, 8 kauccse seiienupalens — Guopasnaracmbic 11AB.

B.6. Buicory 3axonxu uiejtyer upundmars 1,5-4,0 M B 3aBHCHMOCTH 01 OAHOPOIHOCTH CBOWCTB
IPYyHTOBOIO MACCHUBA 11O HIPONNIIACMOCTH, TPUMEISIEMO OCHACTKU i HMetowerocs o0opyaoBaHs.

B.7. JLiny paspuisa s iane npu 1poOeKTHPOBANMH, KK MPABHIO. CTEAYET HA3HAYAThH paBHOii
BLICOIE 3aNO/IKHM HO He Oonee 3.0-3,5 M 11pu 1001mmmHe apMosnieMenTa 5—10 cM.

2}
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[pinoxeniie I
{(peronmeHnyemoe)

Kot 1pykinBHbIC cAeMBI 1T TADAMET PBI
HHLEUHPOBANISI HPIT ADMIIPOBAHINI 0CHOBAHNI CBAAMI-HHBEK ropamMi

I'1. Koucrpykriusnnie cxemsl, n3obpaxenisie na pucylike .1, cienyet npuMeHs s 8 rpyuto-

BbIX ycnoBHsix 1 v 11 11na npocajlouHoctu npyu HEOOXOAUMOCTI HOBBIHICHHS llecyllel crocobIocTH
OypouabHUBUBIX U 3a0MBHLIX CRAK.

a) g ocuopannn 3abnenoi cean, 0) B ocriosanuu OyponabiisHoi ceai
| —3aGusuas caas, 2 — Oy pouabusiss cpas, 3 — Bedtinb, 4 — HarHeTatenbiiag 1pyda;
5 = 3aKkpenaeHtbii rpy i, 6 — NPOCIPaNCIBENHAs CHCIEMA M3 UEMEH LIIOrO KaMila, 7 - anieptias CKBaXKUHA

Puc. T.1. Kouctpyriusupie C\CMBI 3akpcCiUieHlst NP BO3IBCACHHN CBAli-HNbLCKIOPOB

[.2. Ha pucynke I 1, a npune/icHa cxema Bo3BeeHis 3a01BI0{1 cBait ¢ BLUIOMIECHMEM 3aKperie-
s 10 BO3BEAEHIS CIBOJIA CBall COMTIACHO yKasanuaMm 1. 5 4.

3. Cxemy, upusenenuyio na prucynke I 1060 cneiryer npisetstin Hpi 86H10MHEHITH NI LEKIMOH-
HBIN PAOOT 4ePe3 HHLCKIKIONY IO HOBOCTL HOCHC BOIBCJCHISE C1BOJIA CBAN COLIACHO YK MM
i 543-54.3

4. Teomeiprueckue (apancipbl 3aKPEIBICHIION0 MacciiBd B 0CHOBANKHK CBall-UHLEKIOPORB LU
pastoil Gopae HoNOC T N LCIHPOBAttsE IPHBEJCHBLL a puc 2.
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a) waposast, 0) wanHpApHYCcekas, B) iy pias
I —c1BON CBa 2 — NOJIOCT 1 4151 MITBLEUMPOBAHITA C APEHAKHLIM MATCPUANOM, 3 — 33KPENNICHILIN
MacCHB

Puc. I'2. Fcomerpiueckise HapaMeTpnl 3ahPEIICHHOIO MACCHBA A cBAl-HELCKIOPORB

[.5. Oupeneneitite 1eoMe IPIYCLKIX Hapamel PoB HPH MPOCKTHPOBAIITH NPOU3BOJAUTLA B CIIEAYIO-
el 1ocne/loBat ennIOCTH

— 3dJaI0TCH AuavcipoM CTBONIA CBaH,
— [10 JIaHHBIM HIDRCHCPHO-TEOJIOrHYECKIN H3BLICKAHIH 11a3HaYAI0T PLINY C 3aKperietits 7 ¥ BbICO-

Iy NOJIOCTH HHBEUUPOBAHNA [ Panuyc Hibeniposaiiis HasadaloT no ko3 uittenty GpuibTpaiii 1py u-
1a cornacHo CI1 50-101 a BbIcOTY IOMOCIH HITBCIRPOBAIIHS — KOHCTPY k IHBHO

= OTPCJIEJISIOT 1 COMCTPHUECKHEC PA3MEPDI 3aKPCTICHIOL 0 NMACCHBA, HCIO L 3) 5 OIHY N3 CXEM, NIPH-
BCUEUBIN Ha pucyHke | 2

I.6. Perieiiny pio-rexiool HuccKue apaMel phl BKJIo4aloT
¥ — pabouyio HN01HOCTL PACTBOPA CHAHKATA Hal Pust, T/cM
¥, =10 AC UCMCIHTLIOI0 PACTBOPA 1/CM,

Q,— o0ben pacisopa kperteds Ha 1 m' 3akpennenns, n,

Q“ - 0o0ben HeMeHTHOol 0 PaciBoOpd NP HEMCHTALT JIONOCTH HIDKC Tt bl LBaM, J1 Ha 1 ar Jipe-
HAAHOMO MaTCpitdia

P — jlapnenne npi HarneTanii paciBopa ciitkala uarpist Mlla
P = 10 e 1 Harneianmi eMetinoro pactsopa Mlia

Onpeinenciie poiteiiiy PHO-TLNHO T0HIUCCIIN TIAPAMCTPOB HPON3BOJIAT 13 COOTBRICIBIN C Y ha 3d-
tHusaugt 108

L7, Ha crajune niaxcnepio-reasiol HeCKiN m3bickaltii J0kitb Obifh olpenesieln 8 gadopatop-

HBIN JIHO0 HOICBHIN Y CIOBISIN CICLY I0HIIC HPOUTIOCTIbIE B 1e(hOPMAIIIONHLIC \aPak1ePHCINKIT 3akpel-
JCHIOIo 1pyHid

R - pacuerioc ConpoumICHie 3akpetieioro i pyiia o/uoocHoNy Chditno Mlla,
c ~yjenpioe cicienne Mifa,

(O = 31O BOY IPCHHCTO TPCHS 1 PdA

L =m0y s ot iedopayatum Mila
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I.8. [lns Bpisicyelng BOMMRHOCTH 3AKPCIUICHHS I PYHIOB H Y LOMIEH s HEOOXOJIHMBIN JUIst TIPOCK-
1HpoBalis xapakiepicTk 1o i 176 I'7 ciexyer BbIIOMHHTL KOMINICKC Aa60palopiibin HeCenoBa-
nuil, Bkmoyarowuii naboparoproe sakpenienne 1Py Hros 1 ux ncipiramice (npiioxere ), a take
OTIBITHBIE HONEBBIE PAOOTLI MO 0 rPABOTKE PEKUMOB HATHETAIHS Padoun\ pacTBOPOB HHXE NATbI CBA#

I.9. llecymas cnoco61oc1b CRAN-HHBEKTOPOB MOKE! ObIThL y1ounena (B ¢ty ae He0ONOUMMOCTH)
10 pe3ynblaTaM IoAEBLIN HCnbl1ayii cornacHo ykazanusn i1 5 CHnll12°02 03 un 7 3 CII 50-102

I.10. Konuyecrso pactBopd ciljiiiKala Harphs, HEOONOAIMOE JUtsl 3aKpeIietsst [PyHia B OCHOBA-
HIIH OXHOH CBau,

0=V,0 K, I

3=y
me V,—o00bem 3akperuieHns, olpe/ieNIIEMbIH € YUCTOM 1 €OMETPUYECKOH (DJOPMBI 3aKPENNIEMOI O MACCH-
Ba B OCHOBAHIH CBaH. M’,
Q — pacxol pacTBopa 11a | M’ 3aKperien s, 1,
K, - xo3Quunent, y yMTHLIBAIONLIIT HEOANOPOAHOCTH NOPHCIOCTH U BIAXK-
HOCTH IPYIITa B IPCIACIAN IO 11 paBlbii 1,1
I.11. Pacxox ciuikata 1arpis Ha obuuii o6bem 3akpenieHus paccuibiBae1cst Mo popmyse

QM y K,
1000

rz
) (r2)
e Q,—To ae, uto B popmyne ['1, n/nm’,
M — obutee xomiyect 3o cpaii, 1t .
K, — o3 puient, yun 1biBalouiil rpancnopTiibie notepy 1 pasublii 1,05,

o — k03 pULIENT Nepecye1a NPOEKTHOM MOTHOCTH KPENAIETo Pac BOpa 11a CrallapHyo 7, PaB-
Hyto 1,4 1/em(em m B10)

I12. KonuuecTBO LeMelTHOI0 pac1Bopa A1 1IEMEeHTALMH NOJIOCTH
ju— bol
0,~V,0 (r'3)
te Vl( — 00BEM NOSIOCTH s NI LELHIPOBa, M’

0, — PaLrOI LEMCHITHOTO PACIBOPa Ha 1 M' IOJIOCTH € yHETOM KPYNIOC [ APENAKHOLO MATEPHaa, J
I13. O6ben 3akpennenits 1o 0ObexTy

V=VM, (T4)

[

e V,—10 xe, 1o B popmyne I'1,
M - o0111ee KOMIUeCI BO CRa. 1511

_24 —
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IMpunoxenne [
(pexomeHayeMoe)

MeToauka uaﬁopaTopﬂoro 3aKpenjacHus rpyura g ero HcCnbiTadust

J.1. B ocHOBY METOHKM 3aIOXEHO MCCIEAOBaHME MIPoliecca 3aKPenIseMOCTH TPyHTa NpU BO3-
ZIeAiCTBHH Ha HETO PacTBOPOB CHJIMKATa HATPHA Pa3iM4HON KOHLIEHTPAUMH H NOCIEAYIOEM TPOrHO3U-
POBaHMHM NPOYHOCTHBIX XapaKTEePHCTHK 3aKPETJIEHHBIX IPYHTOB B [IpeJesiaX IPOeKTHOIO pafuyca uHbe-
IIMPOBAHHS MIPY HCIIOJIH30BAaHUH KpenuTes paboueH IITOTHOCTH B YCJOBUAX IJIOCKOpaAHanbHOH Qunb-
TpaLMH.

J.2. JlabopatopHoe 3aKperIeHde I'PYHTOB BEIIOJIHAETCA Ha MpHOope, NpeXHasHaYeHHOM JUIS 3aK-
pennenus oOpa3foB eCTeCTBEHHOM CTPYKTYpPHI, UmMsnuApuyeckoit GopMbl (IMaMETPOM M BHICOTOMN
50 mM), HabHpaeMbIx B 610K, paBHBIH IO BBICOTE NPOEKTHOMY paliiycy 3akperuienus. Mogenuposaiie
WIOCKOpagHaNbHoit QUnbTpalEK NPOU3BOAKMTCS 33 CYET ClIMBA pacueTHOro oobeMa GunbTpara npy npo-
IyCKaHMM KPeNUTeNs Yepe3 crelHanbHble YCTpOHCTBa, YCTaHOBIECHHBIE MeX Iy 00pa3iaMu B 610Ke.

J.3. KoMnoHeHTHbIA aHaN3 MCXORHBIX PACTBOPOB CHIMKATa HATPHS M Nopumit GunsTpaTa npo-
uszpogures tutpoBanueM ux 0,5N pacrsopom HCI, nubo onpenenenyeM nmoxasaTens NpeaoMIeHHs 1 Ha

pedpaKkToMeTpe ¢ MOCHENyIOMHMM ycTaHoBnesHeM koruentpanuu (C,,-Si0,) no kanubposounoil 3a-

BucuMocTH  «n-C . -S10,».

J.4. Nopanox onepanuii Npy BEMONHEBMU padoT npuBeneH Ba pucynke J1.1 :

1. Y13 MOHOJIMTOB IpyHTa IUIOLIAKKH OTOMPAIOTCS B KOMbIa 06pa3iibl HeHapYIIEHHOH CTPYKTYPHI CTaH-
NapTHEIX pazmepos (d.=h = 5,0 cm). [t xaxnoi nnoTHOCTH pacTBopa oTOMpaeTcs o Tpu odpasna.

2. Uepes oraenpHpie 00pasibl B 3-KpaTHOH MOBTOPHOCTH NPH BBIOPAHHBIX YCHOBHAX HHBELHMPO-
BaHMs I1IPONYCKAETCs OJIMHAKOBLIK 0ObeM pacTBOpa CHJIMKATA HATPHsA pa3HOM IUIOTHOCTH, NO3BOJIAIO-
KA JOCTHYE MAKCHMAILHOIO 3aKPEINICHH.

3. Onpenensercs o6vem pactsopa (V ), HeoGX0AXUMBIH A/l HACLILIEHHS €AMHHAIB! 06beMa IPyHTa.

4. B mpouecce (UNBTpaly pacTBOpa uepes OTAeNbHBIE 0Opasus! npousBoauTcsa cOop nopuuit
duipTparTa, M3MepeHHe UIOTHOCTH MCXOJHBIX PACTBOPOB M BCeX MOpUMH (UIbTpaTa M MX aHANH3 C Le-
TIBIO OTPEeENeHUS H3MEHEHHS KOHICHTPAIlMH KOMIIOHEHTOB CHIMKATHOIO PacTBOpa.

5. ITo pe3ynsraTaM aHajiHM3a pacCYMTHIBAIOT AHHAMUYECKYIO0 eMKOCTh EJl, XapakTepH3yonylo no-

MIOTHTEJIBHYIO cHOCOGHOCTh IPYHTa IO OTHOLICHMIO K pacTBOpYy kpenutens. JuHamudeckas eMKOCTh
IOITIOLIECHMS BEIYUCIISETCA IO hopMyre i

Z(CoVi - c;Vd‘;)

Eg=-t— | 1
23g(1-w)-107 @-n

Na20

tne i~ HoMmep nopuuit GpunsTpara;
Vi Vd,’ — 006neM nopuri HCXOAHOro pacTBopa ¥ (GpHUIbTpaTa, M,
Cp € 4'i — KOHIIEHTpallis KaTHOHOB HAaTPH B HCXOJHOM PacTBOpe W (GuibTpare, MI/MiL;
g — Bec o0pasna rpyHTa A0 3aKperieHus, I;
23 — MUAIMFPaMM — SKBUMBAJIEHTHBIH BeC KaTHOHOB HATPHS, MT;
W — BAAXKHOCTb 3aKPEIIAEMOT0 FPyHTAa, JI0JH el.

25—
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Cxoua BHNOJHeH®A onepauit NpH ocymecTBISHUHM
Na00PATOPHOTO B8KPENNEHUA T'DYHTA

Wcop o6pe.aqonJ
t

{ lponmyckanye kpemTens

]

/

Onpepenelne

>

Or6op gunpTpaTa

A IO DL AMM

Pacuer 06nemos Un Ucnmranve Ananus Pacyer
N0 387AHHMM OApa~ ogpasqoa Ha gg;?&l&w( n n%“;?{t'v)exc

axpennsHud | OJHOOCHO® SHHEM =
uoTpax 8 o cﬁhnme CTBOpA M NEPHMEHTA

NLTPaTa
1
Nocrpoenue rpafuuecrri aapucHuocToft

AY=E(5v);

BP0 Resd

(3 3\ 3

1

Onpenenexne HsMe—
HEHKA 1O Damuycy Yo
npM 3afaHHEX napa—
MeTpax B38XDAIUISHHA

", ¥p ) C_UCNOXBLSO-]
B&HHEN

Nighasi
a¥=%(¥,v)

Onpepenenne £
1o pakyoy MDA 54~
HBMHHX TIADAMGTPAX
saxpemretus (v, Vol
¢ UCMOXL3O0BAHHOM

Eas BEM)

0 aneHne po-—
R R
(saxpernsiemocTi)
no pajuycy IpH
38IAHHEX [APAMET-
pax 8aRPOIUIOHHA
't) f?

C HCNOJIb3OBAHHEM
rpad. gy

0o=4 (Eg)

Puc. J.1. Cxema BuInONIHEHHd onepanuii npu sabopaiopuoM 3aKpernenun

6 B Bo3pacre 28 cyT. IpOM3BOAUTCS HCIBITAHHE 00PA3IIOB 3aKPENNEeHHOTO MPYHTA C ONpeeNeH -~
€M BPEMEHHOTO CONpPOTHBIIEHHS 00pasLoB 0HOOCHOMY Cxkatnio R, cormacHo [OCT 12248.

7. Ha ocBOBaHMH 3KCNEPUMEHTANBHBIX AAHHBIX CTpodTCs rpaduueckue 3asucumMoctu Ay = f (y, V),
E,=f(y, V); R = f(E), nossosnsiomme yrouHuTh 17151 BEIOPaHHON IJIOIAAKY H3MEHEHHE PA3THYHBIX

nmapaMeTpoB.

8. Beibupaercs 10/1uL1Ha ¢nios [ 1uist panuanbHol ouenky R, npy 3aKpernneHi MacCHBa paJuycoM T
Y PacCuu1LIBalo1cs 00 beMbI KPenu1eisi, He0OX0AUMBIe 1Tt 06paboTKY eHIIHLbl 06BEMa PPYHTA KX 10-

I'o CJIOS B YCIIOBUAX nnocxopazmanwoﬁ (I)PIJ'IBTPEIL[HH:

v, :VO{H

rne n=12,..

~ |~‘5

(rtr) —(r+0,)

(r,+e,) =Ir, + (e -1

|
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1 — pauyc 3aKpCIUICH s, CM,

r,— paauyc paboueil uac1u CKBOKMHEL, CM,

¥, —o6bem pacTBOpa CUIMKATa HaTpHs, HeOOXONMMBIH UL HAachIEHHs. I'pyHTa B 00beMe c1aH-
JlapTHOTO obpasua, M1

9 Ipy xaxnoi HCXO/IIOMH UIOTHOCTH PACTBOPA CHIIMKATA HATPHS 10 3HaYeHuaM ¥V u rpaduyec-

xuM 3agucumoctsM Ay = (y, V), E = f(y, V), R = { (Ex) onpenensercs 3akpenniemMocTs rpyHTa B
pauaibHOM HaripaBlieHuH

10 PaccyuThiBaeTcs KOMHYECTBO KPEMUTENA, HeOOXOAUMOE 111 3aKperieHns 1 M rpyHTa, no ¢op-
Myne

V
Q, =107, (13)
Vl‘
e Qr— obLeM pacTBOpa, HEQOXOAMMbIK st 3akpernienus 1 M® rpyHTa, 1,

V,, — 06LeM pacrBopa CHIMKATA HATPHs, HEOONOIMMBIH A5 NacklLeHns TpynTa B o0beMe CTaHaapT-
1010 obpasua, mil,

V.- obwem c1annaprioro obpasua, cm’.

—27-
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[Tpuno.xexne E
(pexomennyemoe)

Tabnuua E 1 — Pacxon xoMiioneH10B #a 100 11 BCIIEHEHHOTO LEMEHTOTPYHTOBOIO PACTBOpA U
napameTpsl TPYHTOBOH CyCIIEH3HU

Con uem Kon-po Kon-Bo Kon-Bo KonuyeciBo Boasl, 1 [Tapamerpb! rpyH10BO#
1015l 3aTBOpEHUS CycneH3Hu

LEMEHTA rpyHTa | pcero | coor I' B | obwem, n | ¥, r/cm’
10 10,6 95,0 0,06 5 65 70 1,46 93 1,45
20 21,2 84,2 0,06 10 60 70 1,40 89 1,43
30 31,8 73,6 0,06 15 55 70 1,34 84 1,41
40 42,4 63,0 0,06 20 50 70 1,27 78 1,40
50 53,0 52,4 0,06 25 45 70 1,16 74 1,38
60 63,6 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

Hpumeqaﬂne B kauecTre rpyu’rogoﬁ cocTaBﬂﬂl’OUlCﬁ HCIOMb30BaHbl CYTIIHHKKA C YHUCIIOM ILJIACTHY-
HOCTH 12, B KauecTBe BOKYLUEro — LeMeHT Mapku 400
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Tpunoxene X
{pexomeHayemoe)

A 1. Xapakrepuciuky rpynros, npuscienirsie B Tadbnuuax I 1, 0K 2, nomy ckaeres Henoss308alb
B pacucTa\ OCHOBAHHUI COOPY)KEHHM B COOTBETCTBHU ¢ ykazanusmu 1 5 3.17 CI1 50-10]

Tabmiua 2K 1 — HopmatisHble 3nauenus ¢, @ , E 1 R uemeniorpynra

CocTas
9 enteHT, % B, % COOTHOWE ﬂg;:ggz:;:a Manyn ypyro- <, D,
v ! oT r(i; ’ rz)?rzl)/o HiteB T oxkatne R, MITa cri, L 10, Mia Mila rpal
J 10 0,05 0,5 0,80 0,50 0,12 38,0
2 20 0,05 0,5 1,15 0,70 0,18 44,0
3 30 0,05 0,5 3,25 1,16 0,31 45,0
4 40 0,05 0,5 5,23 1,75 0,74 48,2
5 50 0.05 0,5 6,90 2,53 1,11 50,0
6 60 0,05 0,5 7,70 3,49 1,22 50,5
7 70 0,05 0,5 8.20 4,62 1,23 51,0

lpumcuanus

I TpounocTs 11a onHoocHoe cxathe R 1 3navenne monyns ynpyroctu E onpenenexsl cOoTBeTCTBEHHO B
cootseTcTBHM ¢ [OCT 10180 u TOCT 24452

2 3unauenue koa(pduunenra flyaccoHa ans UEMEHTOrpyHTa N0 JaHHLIM KCMBITAHWA U3MEHsEeTCs B npeje-
nax 0,21-0.23

Tabnuna XK 2 - Hopmatisiible 3nauenus ¢, ¢ , Eu v rpyHTOB, 3aKpenuieHHbix criocoboM CHH-

KaTn3aumun
Myu- Obosnaueniie 311aeHHE \apaKTePICTIHK 3akpPenaeHIbIN FPYHTOB NPH WX npoyHocTH R , MITa
bl \NapaKTEPICTHKH
0.4 0.5 0.6 0,7 0,8 1,0 1,2
Cynecu c,. Mlla 0,047 0,056 0,065 0.073 0,086 0,096 0,110
@,. rpan 24 25 26 28 30 35 40
E.Mlla 42 53 65 75 85 100 120
V.1 e 0,35 0,30 0,30 0.30 0.25 0,25 0,20
Cyrmun-| ¢ . Mlla 0,040 0.050 0,061 0068 0,075 0.090 0,095
Ki @, 1 pa 24 26 28 30 32 34 38
L. Mlla 38 50 60 70 30 95 115
V.1 e 0.35 0,30 0,30 0.25 0,25 0,20 0,20
| ]

—29 -
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Ipnnoxeuie 1
(peromeHayeMoe)

Me roaAnKa OueHKM YIUIOTHAEMOCTH FPYHTa NMOJ
BO3,[ICﬁC FBHCM JaBJICHHS HANPABJICHHOr0 ruaApopa3psiBa

H.1. IpuponHblii rpyHT H3 MOHOJIUTOB €CTECTBEHHOTO CIIOXEHHUS OrOupae1cs B CIBUIOBbLIE U KOM-
NPECCHOHHBIE KOJbLA, kOTOPbIE F10CNE ONPeaeNeH sl OCHOBHBIX (JH3HKO-MEXAlMYECKHX XapaKTepPUCTHK
ITOMEIAIOTCS B YIIOTIIITE)Ib, HArPY KalOTCsI OBITOBBIM AABIEHUEM U, C puKcaluneil gedopMaurii HHH-
KaTopaMH{ YaCcOBOIo THIIA, BBIAEPXIIBAIOTCS B TEUEHHE CYTOK.

H.2. Uepes cyTkH IpYHT 3anuBaercs BoAo# U B TeveHue 30 MHHYT moABepraeTcsi Bo3neic1 Buio
IaBJIEHHs, PAaBHOTO JABNENHIO HITBEKIMOHHOr0 pacrsopa npu rujpopaspoise (P — 0,3-0,5 Mlla), ¢
3aMepoM HedopMaliil o HHAUKATOPaM

M.3. Yepes 30 munyr 2 komniia past pyxatoics go P =0,1-0,2 MTla , a Tpetne oc1aercs mosi Makcu-
ManbHOM Harpyskoit P B 1euenue cytox lloxazauus unauxaropos Qpurcupyotcs st kaiporo P
N0JOKIO Oblib HCTIONL30BALIO 11€ MEHEE AEBATH Kosell (TpexKpalHas NoBTopHocTb i P ) Uepes cyTku
KOJbLA Pa3srpysKalolcs, B3BEWIMBAIOTCS U NPOU3BOMUTCA onpeienenne E, ¢ U @ B COOTBETCTBHH C
'OCT 12248

114, To 3maucisim jlepopmarinit Ah, npoulOCTHBIM Xapakiepuciukam (c, ¢) u 3naveluusm E
CIPOSATCS 3aBHCUMOCTH

Ah-P

nai ? pcx - Puarn ? Cn - Punrn ? (‘Pn b Pualn » € n p“

E- Ah’ E- Pnaru’ E- pcn

.5, Honyqe(»mme AapaKkrepuCTHKH CPABHUBAIOTCA C aHAJIOHYHBIMHA JUId NPHPOAHOTO I'PyH1a H
IIPOH3IBOAUTCS OLEHKA YIJIOTHSICMOCTH IPYHTOBOI0 MacCHBa 1moJg BO3JAEHCTBHEM JABIECHUS HanpaBien-
HOT'C TuApOpaspbiBa

~30—
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Tpunoxeiine K
(pexoMerayemoe)

Tabmina K 1 — 3nauenns xosppuumenTa m, yd4uThIBAIOIIETO YMEHbUICHME pafnyca 3aKpenaeHHs.
a KO 1aK1e C OKPYKAIOUIUM MacCHBOM

[porHo3upyemas cTeneHb BAaXHOCTH

YpoBeHb OTBETCTBEHHOCTH COOPYKeHUA

OKPY KaloLIel 0 I pyHTa I 0 m
0,65-0,75 1,05 1,0 1,0
0,76-0,85 1,10 1,05 1,0
15 .10 T,05
0,86-1,0 1,15 1,10 1,05
1,20 LTS 1,10
IMpumeuanns

1 B yucnuiene upuBeaeHbl 3adeHns m JJis ra3’oBoil CHIIHKaTU3auMK, B 3HaMenarene — Ans CUIIUKAT 1 3aumu
2 Tlpn crencim BnaiHocTy melee 0,65 koadduurenT npuHumath paBHbim 1,0

Fabiuua K 2 — 3uavenus koapPpuuiicH1a ycnoBuit paboTbl M, YUH IBIBAIOLIETO CHHMKEHHE MPOY-
HOCTH 3AKPEINICHHOTO MPYHTa pH ANKUTENbHOM BO3NCHCTBUH BOAHOMR cpelibl U

Harpysku
Crerniedb MHilepa- 3nayeHue m Mpyr NPOrHo3npy EMOH CTENEHHU BNKHOCTH OKpYXKalouwe-
Cnocob saxpe- szlamm rpymPo- ' IO rpyHTa
nnenns rpyHia A
>0,95 0,85 0,75 0,65 <0,55
CHnukardsanus <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 0,78
23,0 0,64 0,70 0,74 0,78 0.80
I'azoBas cuau- <0,5 0,55 0,62 0,70 0,75 0,80
KaTu3ais 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 0,75 0.80 0.84 0,87 0.90

Ta6bmiua K 3 - 3uauenuns koodduumenra ycnosuii pabotsl m,, yuuTslBatoLIero obbemMHoe Hanps-
YKEHHOE COCTOSIHHE 3aKPENIeHHOro rpyHTa

bokosoe pasnenue, P Mlla

3nayeitnn m,

ana R ana B
0.0 1,00 1,00
0,05 1,12 1,10
0,10 1,25 1,20
0,15 1,40 1,30
0,20 1,60 1,55
0.25 1,80 1,75
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Mpuaoxenue J1
(pexomennyemoe)

Metoamka pacueTa 0CHOBAHMIA 13 CJ1a0bIx, CHILHOCKHUMAEMbIX IPYHTOB,
ApPMMPOBAHHLIX OYpOHAGUBHBIMI 3IeMeHTAMH

JI.1. OcHoBaHus, NpeacTaBjeHHble CIA0BIMH, CHIBHOCKUMAEMBIMHU, B TOM YHCJIE BOJOHACHI-
IIEHHBIMU TPYHTaMH, U apMHpoBaliible OypoHaOHBHBIMY 3IEMEHTAMH, PACCUHUTBIBAIOTCS 110 ABYM IPYIi-
IaM TIpeJebHBIX COCTOSHIIA B CIIC/TYIOLIeH TOCIenoBaTeNblIOCTH

— Ha3Ha4aroTCs AMaMeTp H, B coo1BetcTsuu ¢ 1 7 10 CHull 2 02 03, nnmuua 6yponabuBHOro sie-
MEHTa,

— onpejenseTcs Hecywas crocobnocTs F no rpynTy U pacueTHas Harpyska P, momyckaemas Ha
3NEMEeN1, paccMarpuBaeMblil kak Oyponabusnas cBas, B coorBeTcTBHH ¢ 11 3 10 CHuIT 2 02 03,

— Ha3HayaloTcst pacCcTosinms MC/KILY 6ypon¢16mzm>1MM WIEMCHTAMH H MX KOJTHYECTBO n, HCXO/1A U3

nepeaadl HacTH OaBJICHHSA 1TO TTOA0ILRBE (1)y}mamema HA TPYH T MEXY JIEMCHTAMHU B NpEAciax €ro pac-
HETHOT'O CONPOTUBIICHHSA

JLnst 01010 onpejiension
~ pacuetny1o uarpy3ky N, 1, BocnpuiinmaeMyio Ha3Ha4eHHBIM KOJIHYECTBOM 3JIEMENTOB

N,=pn, (J11)

— CpellHee JaBJIeHEe [0 NOAOLIBE (JyHIaMeH ra, 3KBUBAJIEHTHOE NI, kl1a,
N, (J12)

rie A — romans moaowset Py iaamMenTa, M2

JI.2. Cpennee naBrneHie, nepenaioueecs o nopouise GpyHaaMeHTa Ha FpyHT Mexay 6ypoHaOuB-
HBIMH 3JIEMEHTAMH, onpeznessseM no Gopmyre

pz=l"P,—<Ra (H3)
IAe p — NONHOE JaBjieHye Mo logouise pyHaaMeHTa, klla,
R — pacueTtHOe conpotisnelie 1pyHra ocaoBadus no CHull 2 02 01

JI.3. Tlpu HeBwinnonHeHnn ycnoBust 1o Gopmyne JI 3 konuyecTBo OypoHaGMBHEIX 3JIEMEHTOB yBe-
JIMYHBACTCS Y, COOTBETCIBEHNIO, Yy MEIIBIIAETCS PACCTOAHNE MEXIY HUMH 3aTeM

— LIpOBEPSE1Cs MPOHIOC b APMHPYIOLIETO EMEHTA,

— OnpefenseTcs pacue HOe CONPOTHRIIEHHE IpyHTa R noJ nogoumsoil ycnopHoro GyHIaMeHTa 1o
CHull 2 0201 Ilpu nasnesnu no nonowse ycjaoBHoro ¢ynaamenrta p, < R Beuncnseics cpempss
0cajka YCIOBHOTO (hyHAaMenTa S, BIIIIOYAIOIETO apMUPYIOLIME 3NEMERTDL, TPYHT B ()YHIaMEHT C aB-
JICHIMEM [10 NOAOMIBE P,

— BBIYHCJIAE1CH CPEJUIsis OCA/lKa 1Py HIOBOTO OCHOBAHUA S, OT CPEHEro JaBNEHHs I10 NMOJOIIBE
¢yHnnamenra p,,

- npoBepseics ycaosie S1 >S2 | mpu KO10poM MPYHT MEXAY apMUPYIOLIHMHU 3IeMEHTAMH BKJIIO-
4aeTes B paboTy apMHUpPOBAHIOIO OCHOBAHHS,

— OTPENENSETCsi CPEIssH OCd (ha APMUPOBANHOTO [Py HIOBOIO OCHOBAITHS S, KAK YLIOBIOIO Mac-

CliBa BRAIOUAIONIEro 0y ponabHPIbLIC MMEMENTH], 1 pyHT I (ynaamei, npu aefici BUM 110 ¢10o NOAoLIBE
CPCIIHEIO HaBJEHHS

p,=pp, <R, (J14)
— UPOBEPsE1Cs BHINOJHEHIE YLIOBUS S < S
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