MHHHCTEPCTBO
CTPOUTEJIRCTBA M XHUIHIHO-KOMMYHAJILHOI'O
XO3ACTBA POCCUICKON ®EJEPAITAA

(MAHCTPOH POCCHH)
NPUKA3
a7 /5 e 201r. N A5
Mocksa

O6 yrBepaknenns csoaa npasui «Koncrpykuns
TPYHTOHEMEHTHbIe apMHpPOBaHHbie. IlpaBHiaa NpoeKTHPOBAHHD)

B coorserctBuM ¢ IlpaBunamu pa3paGoTku, yTBepxaeHWs, OIMyGIIMKOBaHHUS,
H3MEHEHWs M OTMEHB CBOJOB [paBWJ, YTBEPKHEHHBIMH IIOCTaHOBNEHHEM
Ipasurensctea Poccuficxoi @Pepepamuu ot 1 momt 2016 r. N 624,
nopnmyHktoM 5.2.9 mymkta 5 [llonoxenuws o MHHHCTEpCTBE CTPOMTENHCTBA
K OKRIHIGHO-KOMMYHAIBHOTO x03gicTBa Poccuiickoit Qemepalyn, yTBEpXACHHOTO
nocraiosnesrem IlpaButenscTsa Poccuiickolt Qeneparmu ot 18 moabps 2013 r.
Ne 1038, nmymaxroM 97 Ilnanma paspaloTKM M YTBEpPAKJEHHA CBOJOB IPaBHII
H aKTyaJW3alM{ paHee YTBEDKHEHHBIX CTPOMTENBHBIX HOPM M IpPaBHJ, CBONOB
npasw Ha 2016 r. u mnaHossil nepuop po 2017 r., yTBEpPXASHHOTO NPHKAasOM
MuHHCTEpCTBA  CTPOMTEARCTBA ¥ JKHIMIIHO-KOMMYH&JBHOTO  X038HCTBA
Poccuiicko#t Pegepanun o1 3 mapra 2016 . Ne 128/nmp, n pH K a 3 b1 B 2 10!

1. YTeepmuts u BBecTH B neficTBMe uepe3 6 MecsleB €O AHA M3NaHHA
HACTOAIEro NpUKasa NpunaraeMeiii csos npasut «KOHCTPYKUMHM IPYHTOLEMEHTHEIC
apmupoBanHbie. [IpaBuia IPOEKTHPOBAHHAN,

2.  JenaprameHTy rpafoCTPOHTENbHOH AEATENHHOCTH M aPXMTEKTYpPBI:

a) B TeueHHe 15 aHeidl co NHA H3AaHWA NPHKa3’a HANpPaBHTh YTBEPXKACHHEBIH
cBox, TIPaBUII «KoHCTpyKuMu IPYHTOLIEMEHTHBIE apMHpPOBaHHEIE.
[lpaBuna NpPOEKTHPOBAHMA» Ha DErHCTPAUMIO B  HAlUMOHAIBHEIA  opras
Poccuiicko#t Penepanuy no CTaHAAPTHIALMH;

6) ofecrieunts omybnuKoBaHHe Ha oduiHanbHoM caifte Munctpos Poccuu
B HMHOOPMALMOHHO-TE/IEKOMMYHMKAIIMOHHOR  cet  «MiHTepHeT»  Tekcta
YTBEPIKACHHOro cBoja npanusi «KOHCTPYKLHH I'DYHTOLEMEHTHBIE apMHpPOBaHHbIC,

h



2

IlpaBuna NpOeKTHPOBaHMS» B  IEKTPOHHO-UMQPOBOH QopMe B  TedeHue
10 jmeft co fMHA perucTpallMy CBOAA [PaBWil HalMOHAJNBHBIM OpraHOM
Poccuiickolt Oepepalluy N0 CTaHAAPTH3ALHH.

3. KoHTpoms 3a HCIONHEHHEM HACTOALIEro IIpHKasa BOIOKHUTH
Ha 3aMecTUTeNs MHHHUCTPA CTPOMTENECTBA H IKHTHINHO-KOMMYHAIBHOTO X034iCTBa
Poccuiickoii Penepanun X.J1. Masnudposa.

W.0. Munuctpa A > 4 Crapumkmit
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VTBEPKAEH
npuKa3oM MHEHCTEPCTBA CTPOMTENLCTEE H
FKHITHUIHO-KOMMYHATBROTO X0384CTBa
_ Poccmifcroit Penepaumu
ot « 15 »_ el 2017 . Ne l/gfﬁ 1P

KOHCTPYKIHUHU I'PYHTOUEMEHTHBIE

APMUPOBAHHBIE. ITIPABHJIA IPOEKTHPOBAHUSA
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CII 29 .1325800.2017
IIpeanciaopue

Caenenns o CBOJe NpaBHJ

1 UICTIOJTHUTEJIN - AxumnodepHoe ob1ectso «Haydso-HccneRoBarenbCKuii
ueHTp «Crpoutenserso» (AO «HHULL «Crpourenscreo»), HUMOCIT um. HM.
T'epcesanopa u HUVDKD uM. A.A. T'Bo3znesa

2 BHECEH TexHudeckMM KOMWMTETOM =0 craHgaprasapumd TK 465
«CTpOHTENECTBO»

3 TIOATOTOBJIEH x yrepxneHuio JlemapTaMeHTOM IpajioCTpOHTENbHOR
JESTENPHOCTH H apXUTeKTyphl MUHHCTEpCTIBA CTPOUTENBCTBA M IKHJIUINHO-
KOMMYHaJbHOro xo3siictsa Poccuiickoii ®@eneparmn (Munctpoii Poccun)

4 YTBEPX/IEH npuxazoM MUHHCTEPCTBA CTPOMTENBCTBA H IKMIHLIHO-
KOMMYHAaIBHOTo Xo3giicTBa Poccuiickoif ®eneparmu ot 15 Mas 2017 . Ne 785/mp
¥ BBeJeH B AeficTere ¢ 16 noa6pa 2017 r.

5 3APETUCTPUPOBAH ®enepanbHEIM areHICTBOM IO TEXHHYECKOMY
perymipoBasuo H Merponorud (Poccranaapr)

6 BBE/JIEH BIIEPBBIE

B cryzae nepecMoTpa (3aMeHBI) HNH OTMEHb HACTOAMIETC CBOJA NPABHII COOTBETCTBYIOMIEE YBEIOMICHHE
GygmeT omyGIMKOBAHO B yCTaHOBMeHHOM Nopsike. CooTBeTcTBYyOmas MHGODMAlMsA, YBEJOMIEHHE M TEKCTHI
Pa3MEIIAIOTCS TAKKE B MHQOPMAUMORHON CHCTeME OGIIErc MONE30BaHNA — Ha OUIMATEHOM caliTe paspaboTaHKa
(Mumctpoit Poccu) B ceTH HHTSPHET

© Musctpoi Poccrn, 2017
Hacrosmuit cBo NpaBmi Ha MoxXeT GbITh MONHOCTHIO WM JAaCTHHHO BOCHPOM3BEACH, THPRXKHDOBAH H

PpacHpoCcTpaeH B KadecTe O(QHIMANBHOTO W3IAHMA HA TEPPHTOPHH Poccuiickoit Penepaumn Ge3 paspemeHus
Mimctpos Poccun
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3 TepMHHEI H OOPEACHEHHA. ...couuuaennreanreaennnsennnnnrianeannnsanes s
4 OOHHE HOTOXKEHAA. c.cvvvvene.

4.3  Bmpsi B cioco6H YCTpOHCTBA IPYHTOMEMEHTHEIX 3IEMEHTOB. .. evvvernnnnnnns.
4.4 DneMeHTEI, BEOIONHAEMEIE CHOCOGOM CTPYHHOM LIeMEHTAllMY TPYHTOB. ........
4.5 3DneMEHTEI, BEIIONHAEMEIE METOAOM IyOUHHOIO IEPEMEINUBAHH. . ... ........
5  Mexanuyeckde XapaKTepPHCTHKY IPYBTOIEMEHTA ¥ BHGOP TEXHONOIMIECKUX

5.1 THpounocTabic ¥ Ae)OPMANHOHHRIE XapaKTePUCTAKA FPYHTOLEMEHTA. .. ... .....
3.2 Buibop TeXHONOTAYECKAX NapaMeTpos.. ... .
6  Pacder IpyHTONEMEHTHBIX KOHCTPYKUHH
6.1 OcHoBHBIE YKa3aHHA N0 PACIETy FPYHTOLEMEHTHRIX apMHPOBAHHEBIX

KOHCTPYKIiL. ..... T TN beneesareesnerrrensenes
6.2 Pacder m3rnbaeMBIX IPYHTOLIEMEHTHBIX aDMHPOBAHHEIX KOHCTPYKIHH. . .......
6.3 Pacder BHEOEHTPEHHO 3arpy)XCHHBIX apMHPOBAHHAIX FPYHTOHEMEHTHEIX

6.4 OcoOeHHOCTH y4YeTa IPYHTOLEMEHTHBIX KOHCTPYKIHA IPH IPOBEICHUH
(WIBTPAIHOHHBIX PACYETOB H IHAPOr€0JOrHIECKOM HPOTHO3E. .. ovuveeirnenaes
7  TpeGopaBHA N0 YCTPOKCTBY IPYHTOLEMEHTHBIX KOHCTPYKIMHA . ...cvvvnnneeennne.
7.1 OO6ipe KOHCTPYKTHBHBIE TPEOOBAHMM. . ... vvierirnrinrnerternirnirecinrenenssnsss
7.2 TlpoexTHpOBaHEE NOPH30HTANBHBIX [PYHTOLEMEHTHBIX JJHCKOB K
HPOTHBO(QUIBTPAIMOHHEIX KPAHOB, YCTPAHBAEMEIX ¢ IOMOIIBIO TEXHONIOTHA
CTPYHRHOM HEMEHTAIM . .. evvaenrerncraeennannenssannaens vereraeaes e
7.3 IlpoexTHpOBaHHE YCHICHASA CYHIECTBYIOMMX QYHAAMEHTOB C HOMOIIBIO
IDYHTOIEMEHTHEIX JIEMEHTOB. .ovsuerrnnennserernsereuneennssernnsressrrsaeansene
7.4 TlpoexTHpOBaHHE I'PYHTOLNEMEHTHEIX aHKEPOB H HECYIIMX apMHPYIOMIAX
BHEMEHTOB. .. eeaevenevrinrieoreosarsueensnsanes et e et e e rnnenns e
7.5 TlpoexTupopanue OrpaxaeHuil KOTIOBAHOB U3 IPYHTOLEMEBTHBIX 3/IEMEHTOB.
8  OusITHBIE B KOHTPOJNBHEIC PAGOTEL . .vvvviriraness e ereraeserereeaeaeneaaeaneanas
8.1 Opraumsaims paGoT Ha ONBITHOM YIACTKE. v vvvrrrrenrrnsrnernmncsens TP
8.2 Orfop XepHOB U HCIHBITAHUA IPYHTONEMEHTHBIX KOHCTPYKIHH. .. ...\ crenenas
Tpunoxenue A TexHonoradeckas cXeMa IPOA3BOACTEA paboT 10 TEXHOJOTHE
rITyGHHHOTO TEPEMEITHBAHAA TPYHTOB. . «vvvecvveeer
[Tpunoxenue b CocraB NpoeKTa N0 yCTPOUCTBY IPYHTONEMEHTHEIX SIEMEHTOB. ...
punoxenne B Baoxymue semecTsa, IPAMEHAEMBIE IPH TTyOGHHEOM

HEePEMEHTHBAHMH. .. .\ vvven PPt
Ipunoxenue ' YCTpoHCcTRO apMEPOBAHHBIX FPYHTOIEMEHTHBIX
DIEMEHTOB .+« v vvvevnsrnenncurerneasenersrononmesssnarnrasasasnnsnnenases

Ipunoxenue J Onpenenenue JHHEL ¥ CHNOUIHOCTH IPYHTONEMEHTHOIO 3IEMEHTa
reo(hE3MHECKAMHE METOJAMH. ,

Hpunoxenue E IlpousocTasie 0 ge(bopmaunomme XapaKTepUCTHKH
FPYHTOLEMEHTA, IOMYYEHHOTO METONOM TiIyOHHHOTO
TEPEMEITIABAHHA. . .. cevvvneerrrnrnrenensnnnesrnsns e
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Bsenenue

Hacrommmii csox mpasun paspaboraH ¢ ydyeroM ofasarensmbix  TpeGopammif,
ycraropieHanx B Penepansrom 3axone oT 27 pexabpsa 2002 1. Ne 184-03 «O TexumyeckoM
perynaporaimmy», @enepansHoM 3akoHe or 29 aexabpa 2004 r. Ne 190-03 «'paxocTporTebHEILH
xozexe Poccmiickolt ®eneparmny, PenepanbroM 3axoe ot 30 mexabps 2009 r. Ne 384-03
«Texnanyeckuit pernaMeHT o 0€30MACHOCTH 3ZaHHK M COOPYXECHUH» M COACPHKMT OCHOBHBIE
reOTEXHWYeCKHe TpefoBaHHA K IIPOCKTHPOBAHHIO aPMHPOBaHHBIX  TDYHTOHEMERTHBIX
KOHCIDYKUMH B pasiHYHBIX MHOKCHEPHO-TEONIOTMYECKHX YCNOBHAX M NpH JHOOBIX BHAAX

CTPOMTENLCTBA.
Paspaboran HUMOCII um. HM. I'epceranopa u HAVDKD nm. A.A. ['Bo35eBa HHCTHTYTaMH

AO «HHUI «CTpoHTeNECTBOY»: KaHAWAATHl TeXH. Hayk M. B. Konwibun, /[ E. Pazsodoeckuii —
PYKOBOAMTENH TeMbl; KaHTHARTH TexH. Hayk: XA. [ucanmumupos, D.D. 3exnues, M.H.
Hepazumos, A.B. Puimog, 4.B. Cxopuxoe, B.B. Cemxun, A.B. Illanowmuxos, M. A. Axobcon, AEXK.
J.A. Buyxoe, npH y4acTus A-pa TexH. Hayk B.4. Mnvuuesa, n-pa texH. Hayk H.C. Huxugoposotl,
J-pa reon.-munepat. Hayk A.I. lawxuna, xavn. texs. gayk 4.1 Manununa, Kaun. TexH. HayK
0.4. Maxoseyrozo, wix. I1.4. Manununa.
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CBOJ ITPABWJ1

KOHCTPVYKIIMU r'PYHTOLIEMEHTHBIE APMHPOBAHHBIE. [TIPABUJIA
TIPOEKTHIPOBAHUA

Armed grouted structures. Rules of architectural design

Jlara BBepenus — 2017-11-16

1 O6Gaaers npaEMeHeHus

Hacrosmuit cBox npaBun ycTaHAaBJIMBAaeT OCHOBHEIE FeOTEXHHYECKHe TpeGOBAHUA H
PacIpOCTPaHACTCS Ha INPOCKTHPOBAHHE ApMHPOBAHHBIX TIPYHTOHEMEHTHBIX KOHCTPYKIIMA,
BBIIOJTHAEMBIX B IPYHTE IO METOXY CTPYHHOM IEMEHTALMHA H TTyOHHHOIO IepeMeruBaHys IIpH
CTPOHTENRCTBE U PEKOHCTPYKIHMH 3JaHHi H COOPYXEHHH B TalbIX IPYHTaX.

Hacrosmuif cBof npaBHJ He paclpOCTPaHACTCA HAa HPOESKTHPOBAHHE KOHCTPYKIMMA B
TPYHTE, H3TOTABIHBAEMEIX C IIOMOIIBIO HHLEKIHOHHBIX TEXHONOIHH ¢ NPHMEHEHHAEM HEMEHTOB
U MHKPOIIEMEHTOB, & TAKKE HHEIX BKYIIHX MaTEPHAIIOB.

2 HopMaTHBHbIE CCHLIKH

B HacTosmeM CBOJE INpaBMN UPHBEACHHl CCHUIKE HA CHEAYIOMME HOPMAaTHBHEIC
JOKYMEHTSI:

I'OCT 5686-2012 I'pyaTsi. MeToEI IONEBHIX HCULITAHAH CBasMH

I'OCT 12071-2014 TI'pymtst. Or6Gop, ynakoBKa, TpaHCOOPTHPOBAaHHE H XpaHEHHE
obpazrion

T'OCT 21153.2-84 Topoae: ropusie. MeTozs! ONpeeicH s TPOYHOCTH IPH 0ZHOOCHOM
COKATHH

TOCT 24452-80 Beronsl. MeToasl onpeneieHHs NPH3MCHHON NPOYHOCTH, MOXYIA
yupyrocty # koahdnuesra Ilyaccona

T'OCT 27751-2014 HagesxsocTs cTpOUTENBHEIX KOHCTPYKIMi B ocHOBaHui. OCHOBHEIE
HOJOMEHUA

T'OCT 28570-90 Beromss. MeTons! onpeeleHus HPOIHOCTH NO 00pasnaM, 0To6paHHEM
A3 KOHCTPYKIHH

I'OCT 28985-91 Tlopoasl ropsle. Meromsl onpesenerus AebopMauMOHHBIX
XapaKTepPHCTHK HPH OHOOCHOM CIXaTHH

CIT 16.13330.2017 «CHull 1I-23-81* Cranbnbie KOBCTDYKIHHAY

CI122.13330.2016 «CHulT 2.02.01-83* OcroBanms 34anuil H COOPYXEHHI»

CI124.13330.2011 «CHull 2.02.03-85 Caiinsie hynnavenTs» (¢ nameneruem No 1)

CIT 47.13330.2016 «CHull 11-02-96 HmxeHepHEIC H3BICKAHHS AN CTPOUTENLCTBA.
OCHOBHBIE MONOKESHAD)

CIT 63.13330.2012 «CH=IT 52-01-2003 Beronupie u xene300€TOHHEIE KOHCTPYKIUH.
OcuopHble NONOKeHAD (C M3MeHeHusME Ne 1, Ne 2)

CIT 103.13330.2012 «CHulI 2.06.14-85 3ammra ropesix BEIPAGOTOK OT NOX3EMHEIX H
MOBEPXHOCTHRIX BOI»

Hzoanue oguynansnoe
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IprMenaHue— Ipy Dons3oBaHNN HACTOAMMM CBOIOM NpaBMil IenecooGpasHO NMPOBEPHTR AeHcTBHE
CCHUIOYHEIX HOKYMEHTOB B HH(POpDMAamMOHHO# cHcTeMe oOmero NHOAB3OBaHMA — Ha OQHMUMANBHOM calite
(enepanbHOro OpraHa MCNONHMTENLHOM BIacTH B cepe CTaHZapTH3AUHMH B ceTH MHTepHET WIH NO exerogHoMy
radopMaloHHOMy ykasaTemo «HamHoHaNbHEE CTaHAAPTHI», KOTOPLIH OMyGHHKOBAH [0 COCTOSHMIO Ha | FHBApA
TEKYIEro rofia, ¥ Mo BRITYCKaM €XEMECTIHOTO HH(GOpMalMOHHOro ykasatens «HanmoHanbHBle CTAHIAapTH» 3a
TeKymui rof. ECiii 3aMeHeH CCRUTOTHBIA TOKYMEHT, Ha KOTOpbIH AaHa HeJaTHPOBaHHAs CCRUIKA, TO PEKOMEHAYETCH
HCHIONB30BaTh AEHCTBYIOMIYIO BEPCHIO 3TOr0 JOKYMEHTA C YIETOM BCEX BHECEHHEIX B JIAHHYIO BEPCHIO M3MEHEHUH.
Ecnu 3aMeHeH CCHUIOYHEIS NOKYMEHT, Ha KOTOpBIH JiaHa JATHPOBAHHAA COBUIKE, TO PEKOMEH/YETCH HCHONBIOBATh
BEPCHIO 3TOTO [OKYMEHTa ¢ YKA3aHHLIM BBINE TOAOM yTBepaaeHus (npuuatws). Eciau nocne yTBepmACHHA
HaCTOAINEr0 CBOJA NPaBHIl B CCRUIOUHEIN JOKYMEHT, Ha KOTOpAIA JaHa JaTHPOBAHHAN CCHUIKA, BHECEHO M3IMEHEHHe,
3aTparMBaoiies NONOKEHHE, Ha KOTOpoe NaHa CChUIKA, TO 3T NONOXEHHE DEKOMEHAYETCH IpHMEHATH 63 yuera
DEHHOTO H3MeHeHHd. Eci cChutonnElf ROKYMEHT OTMeHeH Ge3 3aMeHBI, TO NONMKEHHE, B KOTOPOM JIaHa CChUIKa Ha
HETO, pEKOMEHYETCA NMPHUMEHATE B YaCTH, He 3aTparuBaiomieli 3Ty cchinky. CBeieHHA 0 ReHCTBEHA CBOJOB NPAaBUi
nenecoofpaske nposepHTs B PefepatbEoM HEGOPMAIHORHOM (GOH/IE TEXHHIECKHMX PErNaMeHTOB H CTaHAapTOR.

3 TepMHBBI B Onpee/IcHAS

B HacrosmeM craHpzapre NpPHMEHEHH! CHCAYIONIHE TEPMMHBI C COOTBETCTBYIOIMMM
ONpENEIeHUAMH!

3.1 apmuposannas IpyHTOHeMeHTHas Komcrpyknums: KoHCTpykuuda, cocrosimas H3
OJIHOTO HJIM HECKOJNBKHX apMAPOBaHHEIX TPYHTOLEMEHTHBIX 3/IEMEHTOB.

3.2 apmupoBaHubIif MaccuB rpyHTa: EcTecTBeHHBIM IDYHTOBEIM MAaCCHB, YCHJICHHEIH
apMHUpYIOIIMH 3IEMEHTaMH.

3.3 BaazKHOE MeXaHMYECKOe HepeMemuBanue: [Iponece, Bkmoyaiomuil nepeMemuBasue
TPYHTa CHEHHaNbHEM OGYpOBBIM HHCTPYMEHTOM H €ro IMEpPEMEIIMBAaHHE CO CTPOHTENBHBIM
pacTBOPOM, BKJIIOYAIOIEM BOAY, CBA3YIOIHE C HAIIOJMHHTEIAMH H 100aBKaMH.

34 ray6uamoe mepememmBaHne: Texmonorms, [O3BOJIAIOMAs  CO3/aBath
IPYHTOLECMCHTHLIE KOHCTDYKIMH ITyT€M MEXaHH4YeCKOro TepeMEIIMBaHMA I[PYHIOB B
€CTECTBEHHOM 34JI€TaHMHM C TBEPACIOIMM MatepranoM Ge3 criefHaIbHOTO H3BJICHEHAA IPYHTA Ha
HOBEPXHOCTE ¢ MIOMOMIBIO CIEIHATEHOTO OYpOBOTO YCTPOHCTBA B IIPOIECCE €0 IIOTPYIKEHHA HITH
H3BJICYCHHUS ¢ BpaIIeHHEM.

3.5 rpysrouemeny, I'Ll: I'pysT, 3axpeniieHEbIH IyTeM ero NepeMeiIHBaHus ¢ EMEHTHEIM
pacTBOpPOM: METOJOM CTPYHHOM HEeMeHTanuM HnH riIyOMHHOrO mepeMeluvBaHMsi H HMEIOIHH
MEXaHUYCCKHEe XapaKTepHCTHKY, 3aJaHHEIE IIPOSKTOM.

3.6 rpymronementHbid 3nement; ['1[D: O6BveM rpyHTa, 3aKpenIcHHBIH HEMECHTHBIM
BSDKYDIMM ITO METORY CTpYHEOH HNEeMeHTauud W rTyGHHHOTO NepeMellHBaHusA, ¢ NpHIaHAEM
€My TNOBBINEHHOH MPOYHOCTH H IOHMXEHHOH BOJOMPOHMIIAEMOCTH, XapaKTepH3YeMEI
reoMeTpHYeCKHMH IapaMeTpaMH B (H3MKO-MEXaHWIECKMMH CBOHCTBaMH, Ha3HaYeHHBIMH IPH
HPOEKTHPOBAHNH M IOATBEPAICHHEIMY ONBITHHIME paboTaMH.

3.7 rpyHTONEMEHTHEIE 3IeMeHThI ¢ TepaeMbivMu OypoBbivu mrTaHrammu; TBII I'TID:
Texnonorus ycrpoiicTea rpyHTONEMEHTHBIX 3JIEMEHTOB IyTeM NpaMoro 6ypeE#s Ha IIPOSKTHYIO
JUIEHY C pa3MbIBaHHEM FPYHTa IEMEHTHBIM PacTBOPOM IPH HCIO/I30BAHAHN B Ka4ecTBE GypoBoro
HHCTPYMEHTa TEPAEMBIX CTATBHBIX TPy6IaThIX INTAHT C HAKATAHHON BEHTOBOM IIOBEPXHOCTHIO.

3.8 xoHCTpYKIAH rpyHTolmeMenTHaA: KOHCTDYKIA, COCTOMIIAA H3 TPYHTOLIEMEHTHBIX
3NIEMEHTOB, YCTPOCHHAA B MACCHBE IPYHTa IO METOXY CTPyHHOM HeMEeHTalHy Wi ryOHHHOro
nepeMeInMBalus, BBIIONRSIOMAad ONpeAeIcHHBIE HeCylnye M (MIIH) orpaxkaaionye GyHKIHH.

3.9 opounocys rpyRToneMenTa: KonadecTBeHRELI NOKa3aTelb POYHOCTH Ha OJJHOOCHOE
CxaTHe 3aKpeHNECHHOIO IPYHT2, BOCIPHHEMAIOIIEIO OCEBYIO CTATHYECKYIO HArpy3Ky o
COCTOSIHHSA DPa3pyIICHHS.
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3.10

¢Tpylinas pemeHTanus (jet grouting): 3akpelUuieHME TIpYHTa TEXHOJOTHAMH,
HO3BOJIAIOMMME Pa3spymaTh IPYHT CTpyell IEeMEHTHOTO pacTBopa (jetl), mmm cTpyeit neMeHTHOrO
PacTBOpa, YCHACHHOH BO3AYIIHEIM [TOTOKOM (jet2), MiH cTpyedl BOABI ¢ MOCIEXYIOmel nofayeit
[EeMEHTHOTO pacTBopa (jet3) Mmd cMemeHws €ro C rPyHTOM H CO3J@HHA 3NEMEHTa H3
3aKpENNEHHOrO FPYHTa, 00/1aqaiomero 3afaHHbIMI HPOYHOCTHEIMY CBONCTBAMM.
[CI122.13330.2016, 3.40]

3.11 cyxoe mexaHudeckoe nepememuBanue: IIpoiece, BRIIOYAIOMMEI epeMEIIHBAHUE
TPyHTa CHENMaNbHEM GYpOBBIM MHCTPYMEHTOM C X0OaBIEHHEM BIXYINEro BEINECTBA B BHIE
nopomxa (6e3 no6aBeHns BOLL),

3.12

3JIeMeHT 3aKpemjeHHoro rpysra: O6GbeM TIpyHTa, 3aKpEIUIEHHOTO KaKHM-JIH00
TEXHONOTHYCCKHM  CHOCOOOM, XapaKTepH3yeMblf KOHTPONHPYECMBIMH I€OMETPHYCCKHMH
napaMeTpaMy H (QH3UKO-MEXaHHIECKHMHM CBOMCTBAMY, HA3HAYCHHBIMH IPH IPOCKTHPOBAHHHE U
TOXTBEPXICHHEIMY ONBITHBIME pabOTaMH.

[CI122.13330.2016, 3.44]

4 O6mue noNoKeHAA

4.1 O6uqae TpeGoBaHAn

4.1.1 JHnma ycrpoiictBa TIDYHTOHEMEHTHEIX KOHCTPYKIHMH HNPHMEHSIOT TEXHOJOTHH
TIIyOMHHOTO [EpeMeIMBaHHA M CTPYHHOH IeMeHTalEH. APMHPOBAaHHME TI'DYHTONEMEHTHBIX
KOHCTPYKUHH OCYIIECTBIETCH C LENbIO MOBHINCHAS HX IPOYHOCTH ¥ Hecymiel cnocobHOCTH,
cHIKeHHA aeopManuii Ipy ycalaxe rpyHTOLEMEHTA.

4.1.2 tnz ycrpoiicTBa rPYHTOLEMEHTHEIX KOHCTPYKUME ClCAyeT OPHMEHATH IEMEHTHEIE
PacTBOPH! (TIPH HEOGXOMMOCTH ¢ XAMHYECKHMHE 0GaBKaMH B COOTBETCTBHH C IPHJIOKEHAEM B).
IIpu ycrpolicTBe IPYHTONEMEHTHEIX KOHCTPYKOMH IV IPOTHBOQHILTPAHOHHEIX 3aBeC H
9KPaHOB JIOIYCKAeTCH NPHMCHATh IIEMEHTHO-GEHTOHHTOBEIE WM LEMEHTHO-IJMHMCTHIE
PacTBOpEL

Tlpu HanuYEM arpecCuBHBIX HOA3EMHEIX BOJ CAEHyET NPUMEHSThH CTOHKHE [0 OTHOMCHHIO
K HEM HEMEHTHL

IMpumesdadne — [IpaveHerne MUIaKo-MENOTHRX BEKYHEX, 3QQeKTURHEIX B IIHHHCTEIX IPYHTaX, B
HACTOAINEeM CEOJC IPaBKT BE DACCMATDHBACTCA,

4.1.3 T'pyRTONEMEHTHBIE KOHCTPYKIHMH HCHONB3YIOTCA B Ka9ECTBE BPEMEHHBIX M (M)
DOCTOSHHAIX HECYINHX H (M) OTpaXAIOMHX KOHCTPYKIKH.

ApMEpOBaHHBIE TPYHTOHEMEHTHEIE KOHCTPYKITHY IpeIHa3sHaueHEl 11 YCTPOHACTBa:

~ BNIEMEHTOR apMHpOBaHHs OCHOBAHUH;

- OTPaK/ICHHH KOTIOBAHOB;

- bysnaMenTOB IHEHHBIX 0GBEKTOB CTPOUTENHCTRA;

- aHKEPHEIX. KPEIIeHHH orpakAeHuH KOTIOBaHOB;

- OTCEYHEIX FEOTEXHUYECKHX IKPAHOB;

~ MaCCHBHEIX KOHCTPYKIIHH;

- PACHOPHLIX [IACKOE;

- FOPH30HTANBEAIX ¥ BEPTHKANBHEIX IPOTHBOGHIBTPAIHOHHEIX 3aBeC;

- yernenus QyHIAMEHTOB 3JaHul B COOpYXEHUi;

- NPOTHBOOIOI3HEBRIX KOHCTPYKIHH Ba CKIOHAX B OTKOCAX.

4.1.4 TlpuMeneHHe apMUPOBAHHBIX IPYHTONEMEHTHHRIX KOHCTPYKIHHM IR COOpYXeHHH
xnacca KC-3 cormacmo [OCT 27751 pomyckaercs TONBKO Ha OCHOBaHHMHM DE3yNbTATOB
JOHONHATETHHEIX HCCIEIOBaHHTH.

4.1.5 ApmmpoBaHHEe IPYHTONEMEHTHBIX KOHCTPYKIHMH MOXET OCYIIECTBIATBCH IyTeM
YCTaHOBKH:

- KECTKHX apMATYPHBIX 3JIEMEHTOB M3 MeTa/uIonpoKara (KpyIJIsIX Tpy0 Him IPOKATHBIX
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npoduneit);

- apMAaTYPHBIX KapKacOB H3 META/LIMICCKUX CTepiKHE;

- OypOBBIX 2HKEDHBIX IITAHT C BAHTOBON HAKATAHHON HOBEPXHOCTBHIO, OCTABNAEMEIX TIPH
YCTPOMACTBE IPYHTOUEMEHTHBIX NIEMEHTOB HIIM aHKEPHEIX CBall;

-  TOpEIBapHTENBHO  HM3TOTOBIEHHBIX  JKeNE300ETOHHBIX  3/MEMEHTOB,  HalpuMep,
HpeBapATENbHO H3TOTOBICHHBIX COOPHBIX JKene306eTORHEX cBall.

I'pyarouemenTrbic KOHCTPYKUMHM JOHYCKAeTCS ApMHUpPOBATh TPyOaMM, HPOKATHBIMH
npoduisME M apMATYpHBIME  KapKacaMy  OONBIIET0 JWaMerpa ¢  DpHMEHEHHEM
BEOpOIIOrpyNaTenci.

Ilpxn cooTreTcTBYIOMEM 0G0CHOBAHMHY JOMYCKACTCA NPUMEHATEH KOMIO3HTHEIE MATEPHAEL.

I'pynToneMeBTHbE KOHCTPYKIIHM apMUEPYIOT IIYTEM Pa3MeLieHNs [pOOIBHON apMaTyphl
COQCHO ¢ IIPOXOAKOH HIH IOZ HAKIIOHOM.

4.1.6 ApmupopaHHBle I'DYyHTONEMEHTHBIE KOHCIDYKLHM HOIDKHBI IPOEKTHPOBATECS Ha
ocrose CII 22.13330, CIT 63.13330 u ¢ yzeToM:

- PE3YNLTATOB HHKEHEPHBIX H3BICKAHMM A CTPOUTEIIECTBA;

- pe3ynsTaToB paboT Ha ONBITHOM MM ONBITHO-IPOH3BOACTBEHHOM YIACTKE;

- COTIOCTABMMOTO ONBITA BRHIONHEHKA paboT;

~ 3HAYCHHH Harpy30K, Nepe/laBacMbIX Ha OCHOBAHHE,;

- TEXHWYECCKHX YCUOBHH, BBIIGHHBIX BCEMM YTIONHOMOYCHHBIMH 3aMHTECPECOBAHHBIMH
OpraHH3aUHAIAMH.

4.1.7 IpoexTHpoBanye rPyHTONEMEHTHEIX KOHCTPYKIEH JOMKHO BKIIIOYATh B ce0s:

- OIpelescHre NPoeKTHEIX TpeGopanuil u BHIGOD TeXHONOTHHA YCTPOHCTBA;

- pazpaloTKy NpOrpaMMsl [OHOJHHUTEIBHBIX H3BICKATENBCKHX paboT ¢ KOMILIEKCOM
7abopaToOpHEIX H ONBITHEIX ONEBEX paloT Mo YCTPOHCTBY TPYHTONEMEHTHON KOHCTPYKIHHE,

- BEIfOp KOHCTDYKTHBHOM CXeMBE H HasHadesMe TpeOyeMBIX XapaKTEepHCTHK
TPYHTOLEMEHTE;

~ Ha3HaYCHKE NpeABAPHTENEHEIX Pa3MePOB FPYHTONCMEHTHOH KOHCTPYKIHE,

- BHOIONHEHAE pPAacuieTOB M KOPPEKTHPOBKA, IIPH HEOOXONMMOCTH, pasMEpOB
TPYHTOIEMEHTHOH KOHCIPYKIIHH,

-  Ha3sHauYCHHE  pAacyeTHEIX  IapaMeTpOB  [PYHTOLEMEHTa,  TEXHOJIOIHYECKOH
TIOCIEAOBATENBHOCTH paboT;

- pa3paloTKy rpagmyeckoil JacTH IPOEKTa, ONpeecHAe NPOEeKTHEIX 06BEMOB MaTEpHaIoB
H CTOHMOCTH paboT;

- OpOBEJICHHE ONBITHO-IPOH3BOACTBEHHBIX paboT, HpH HeOOXOAMMOCTH, KOPPEKTHPOBKA
3HaveHuii pacIeTHEIX NapaMeTPOB B HasHaUeHHE paboynX NapamMeTpoB;

~ aBTOPCKOE COLPOBOXAEHHE paboT Mo YCTpOHCTBY IPYHTONEMEHTHOH KOHCTDYKUHH ¢
y4acTdeM B KOHTponbHEx paborax (CII 22,13330).

4.2 OcoGennocTa HIKEHEPHO-TE0JOrHIECKHX NILICKAHRH

42,1 VissickaHWs IjiA IPOEKTHPOBaHMA H YCTPOMCTBA IPYHTOIEMEHTHBIX SINEMEHTOB
JOJDKHH BENIONHATECA B COOTBETCTBEM ¢ TpeboBanmamu CIT 47.13330 ¢ yderoM reoTexHHYeCKOH
Kareropud OOBLEKTa CTPOHTENBCTBA. [IpH NpPOBEACHHM H3BLICKAHMH MJODKHBI YIHTHIBATHCS
KOHCTPYKTHBHBIE B TEXHOJIOTHIECKHE OCOGCHHOCTH 3aKPEILICHHsA IPYHTOB OCHOBAHHSA.

4.2.2 UmxenepHsie H3HICKaHHA JUIA OPOCKTHPOBAHHA M YCTPOMCTBA TDYHTOUEMEHTHBIX
3]EMEHTOB JOJDKHBI IPOBOAMTECA HA OCHOBAHHM TEXHHIECKOrO 3aJlaHMs, B COOTBETCIBHH C
KOTOpEIM paspabaTsiBacTCa NpOrpaMMa A3bICKaHHH.

K C€OCTaBICHMIO TEXHHYECKOTO 3aJaHUA MW COTJIACOBAaHMIO TPOrPaMMElI HHXEHEDHO-
TCONOTHYECKAX H HIDKCHEDHO-TEOTEXHMYECKHX H3BICKaHHH HeoOXONMMO MPHBIEKATh
CHENMANHCTOB, OTBETCTBEHHEIX 3@ TEOTEXHAYECKHE Paslielbl IPOEKTa H IIPOM3BOACTBO paboT.

423 B cocrae pafoT 1O HHXSHEPHO-TEOJOTHYECKHM WIBLICKAHHAM HE0GX0mAMO
NpeAyCMATPHBAaTh DAacIMpEHHEIH KOMIUIEKC pafoT 1O YTOYHEHHIO MOINHOCTH H COCTaBa
HAaCHIIHBIX IPYHTOB, BKIIOYAd COJEPKAHME CTPOHTENBHOTO MYCOpa, OpPraHMJeCcKHX BEIHNECTB,
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HamMyMe OYNEDKHHKOB WM BaJdyHOB, HEMEHTHPOBAHHEIX CJOEB WM CKal, KOTOPhlE MOTYT
YCHIOXHATh BHIONHEHHe PaboT WM cAenars HEOGXOAMMEIM HCHOJE30BAHME CHENUANBHEIX
METOJOB WM TeXHHKH. (DHKCANHIO TEXHOTEHHBIX MOJOCTEH DPEKOMEHAYETCS OCYIIECTRIIATH
reo(Gu3IIeCKHMA METOAaMH. B J1eccOBBIX IPOCaAoYHbIX rpyHTax (I THIA [0 HPOCaNOYHOCTH) it
COOpYXXeHHHA ¢ HOPMANLHEIM YPOBHEM OTBETCTBEHHOCTH NPHMEHEHHE TEXHOJIOTHH INIyOHHHOTO
NepeMeIHBalns HOIYCKAacTcd TOJBKO IO pe3yibTaraM JONOMHHTENBHBIX HCCIENOBaHMM Ha
OINBITHOM Y9acTKe.

4.2.4 B ycnosmax BBICOKOH arpeccHBHOCTH IPYHTOBHIX BOX BO3MOXHOCTb YCTpOHCTBa
TPYHTOLEMEHTHOR KOHCTDYKHHMH JOJDKHA ObITh HOATBCPXKAEHA HCCIEJOBAHHSMH B
11a0opaTOpPHBIX ¥ HATYPHBIX YCIOBHAX C NPHMECHEHHEM CTEHBANBHEIX BKYIIHX, YCTOWMHABEIX K
arpeccHu.

4.2.5 Ilpr onpencnennu o0beMa H3EICKATENbCKAX pafoT Ha Y4acTKe, IIe BHIIONHSIOTCS
apMHpDOBAaHHEIE TIPYHTOUEMEHTHBIE KOHCTPYKIHH, ClleAyeT NpHEMMATb BO BHHMaHHUE
33/IOKYMEHTHPOBAHHEIH ONBIT BLUIONHEHHA NOJOOHBIX paboT, OCYIMECTBIABUIMXCH INpPH
CPaBHHUMBIX YC/IOBHAX BOIIM3H OT y9acTKa IPeAIIoNaraeMoro CTpONTENbCTRA.

4.2.6 Ecnu onBITHOE 3aKpeIUieHHe TPYHTOB He MOXeET GBITh BHIIOMHEHO, B COCTaBEe MPOEKTa
JomxeH GHTE NpeAyCMOTPEH OIBITHO-IIPOH3BOACTBEHHBIA y4acTOK. UHCIIO ONEITHEIX 3IEMEHTOB
H NOPANOK IPOBE/ICHAA ONbITHEIX pabot mpuBeneHo B 8.1.

ITo pesyneraTaM npoBefeHHA paboT MO YKPENNEHWIO I'DYHTa Ha ONBITHEIX Y9acTKax
BBIIONHAETCH KOPPEKTHPOBKA HpPOEKTHOH NOKYMEHTAllWH HAa YCTPOMCTBO apMHPOBAHHEBIX
IPYHTOLEMEHTHBIX JIEMEHTOB.

4.2.7 Matepuansl HEXKEHEPHO-TEONOIHYECKHX M3bICKaHUH ¥ JaOOPAaTOPHEIX HCCIIECAOBAHUH
JOIDKHBI COIEpXarc NaHHBe O Kod(hpmumenTe GMIBTpPaUMH IDYHTa, XHMHYECKOM COCTaBE
BOJHEIX BBHITSDKEK TDYHTOBEIX BOX Ui 0o6ocHOBaHMA BBIGOpa THIA H KOJIHMYECTBA B/KYIIETO
mateprana. [Ipm STOM OHpPEAENAIOTCH CIEAYIOIHE NapaMeTph CoJepXaHHe Cynb(aros,
XJIOpHIIOB, KapGOHATOB.

4.2.8 Mspickanus AO/DKHBI BEITONHATHCA B IpeneNiax [ATHA 3aCTPOHKH HPOCKTHPYEMOro
obsexta. Timy6uHa H3BICKATENBCKEX CKBAXKHH OIPEeNENAETCS KaK IPH H3BICKAHHSX I CBafHBIX

dbyrnaMeHTOB.

4.3 Bansl B cnoco0bl yeTpolcTBa rpyHTONEMEHTHBIX 3JIEMEHTOB

4.3.1 Io cnocoBy ycrpolicTsa pasnuuaioT IPYHTONEMEHTHEIE 3neMenTs! (I'LID) cnemyromux
BHJIOB, H3TOTABIIHBAEMBIC:

- cnoco0oM cTpyliHOM HeMeHTalHA TDYHTOB;

- METOOM Fy0HHHOIO NepeMEeIIHBAHIA;

- KOMOHHMPOBAHHBIME CTIOCOGAME C COBMECTHBIM NPHMEHEHHEM CTPYHHOM NeMEeHTalMH 1
rIyCHHHOTO NIepEMEIIMBAHHS.

4.3.2 Tlo GyHKUHOHAIBHOMY HA3HAYEHHIO PAsHIAlOT cienyonue sume1 I'1[D:

- OTHENBHEIE SIEMEHTHI, BEIIONHAIONME (YHKIMIO 3aKPEIICHAS IPYHTOB Il YIIyYileHus
HX (H3UKO-MEXaHHIECKHX XapaKTePHUCTHK;

- 3IEMEHTHl B COCTABe ApMHPOBAHHOIO OCHOBAHMSA, BEIIONHAEMBIE IJi obecmedenus
TpefyeMBIX MPOYHOCTHEIX K Je(OPMAIHOHHEIX XapaKTEPHCTHK OCHOBAHMSA B IIENIOM;

- 3JIEMEHTH BPEMEHHEIX HECYIIHX M BCHOMOTATENBHBIX OTPAXAAIOIMX KOHCTPYKUHH
KOTJIOBAHOB;

- aHKepHBIE KOHCTPYKI¥H, paboTalonye Ha BEASPTHBAIOIIYIO HATPY3KY;

- BIIEMEHTHI BEPTUKANBHEIX ¥ TOPH3OHTAIBHEIX HPOTHBO(QHIBLTPAIMOHHEIX 34BEC;

~ BIEMEHTHl BEPTHKAIBHEIX ¥ TOPU30HTAIBHEIX Te0TEXHHIECKHX KPaHOB;

- OQNEMEHTBI BPEMEHHBIX ¥ [OCTOSHHEIX HECYIIHX KOHCTPYKOMHE OCHOBAHHS,
BOCHPHHUMAIOIRX HArPy3Ky OT Han(yHIaMeHTHBIX KOHCTPYKITHH.

4.3.3 Bce BHABI IPYHTOUEMEHTHEIX 3JIEMEHTOB KakK 1o cnocoby M3roTOBNEHHS, TaK M 10
cBoeMy (YHKIMOHAILHOMY Ha3HaUeHHIO, CJleQyeT MOApasfeliTs Ha apMHpOBaHHBIE M
HeapMHPOBaHHEIE.
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4.3.4 I'pyrTOmEMEHTHEIE KOHCTDYKIME YCTDAMBAIOTCH IyTeM OOBEHHEHES HECKONBKHX
IDYHTOLIEMEHTHBIX 31eMEHTOB. KOHCTpYKIE MOTyT BX/HOUATH B ce6g Kax HeapMHUPOBAaHHEE, TAK
H apMHPOBAHHEIE JIEMEHTH. ADMHMDOBAHHWE OCYHISCTBIACTCH IOTPYMXKEHHEM apMHPYIOIIETo
3JIEMEHTA Cpa3sy MoCHe yCTpOHCTBA IPYHTOHREMEHTHOIO JIEMEHTA.

OcHOBHEIE BEAE! aDMHPOBAHHA IDYHTONEMEHTHEX KOHCTPYKIMEA OPHBENCHE! HA PHCYHKE
4.1.

a)

a - ABYTaBpoM; 6 — Tpyboii; 6 — TepseMaiMH GYPOBRIMH INTaHFaMH C HaKaTaHHOW BHHTOBOH ITOBEPXHOCTLIO
Pucynox 4.1 — Cioco6p1 apMHPOBaHASE IPYHTOUEMEHTHBIX 3JIEMEHTOB

43.5 TI'pysroumeMeHTHHE KOHCTPYKIHMHM MOIYT BHIIONHATHCA M3 KOMOUWHauuy
TPYETOIIEMEHTHEIX 9JIEMEHTOB, DAacllOJIONEHHBIX: OJMHOYHO, B OJMH, XBa, TPH pAja, IO
TPeyroNbHO¥ MM KBagpaTHOH CeTKe ¢ 3aJadHEIM IDaroM, B BHJE HYCHCTOM CTPYKTYDHL,
CIIOIIHEIM MaccBoM. OCHOBHEIE BHAEI IPYHTOUEMEHTHBIX KOHCTDYKHHMi IpHBENEHHI Ha
pucynke 4.2,

a) 6)

r)

a — OJMHOMHO; 6 — B ONMH PAX; @ — B B2 PAa; 2 — IO TPEYTOILHOH CETKE; O ~ I10 KBARPATHOM CeTKe; ¢ ~ B BHIE
AICHCTON CTPYKTYPEI; 0iC ~ CILIOIIHBIM MBCCHBOM

Pucynox4.2 — Cnocobel yeTpoiicTsa rpyHTONEMEHTHEIX 3XEMEHTOB ¥ KOBCTPYKHHA

43.6 I'pyHTOLEMEHTHBIE  3IEMEHTH,  BRIIOTHAEMBIE  METOAOM  IiyCHHHOIO
HepeMeInUBAHKES, BEIIONHAOTCA Kpyriol Gopmbl. g 37€MEHTOB, BBIIOIHAEMBIX 10 CTPYHHOM
TEXHOJIOTHH, 110 FeOMETPAIecKod (opMe CEUeHHS PasiNIaloT:

- KpYyrnoe cedeHHe, TOTydeHHOE IPH BpAIIeHHH MOHMTOpA ¢ ONMHAKOBOH YIMOBOH
CKOPOCTEIO;
6
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- CeYEeHHE B BUAE SILIANCA, IONYYEHHOIO [IPH BPAINCHNH MOHHUTOPA C pasymgaHol YIIoBoik

CKOPOCTBIO;
- IaMeNH, cOpMEPOBAHHOE TIPY HOXBEME MORHTOpa 663 BpanieHus (IMOCKOe CEUEHHE).

4.4 DnemenTnl, BHINOIAREMbIC CIIOCOBOM CTPYHHOH HeMEHTANME IPYHTOB

4.4.1 ApMEpOBAaHHEIE FPYHTOLIEMEHTHEIE SJIEMEHTHL, YCTPAHBacMbIE IO METORY CTpYRHON!
LEMEHTALHH, BHIIONHAIOTCA ¢ IIOMOIIRIO CHEAYIOMHPX OCHOBHBIX OHEPATIHIA:

- npaMoit xox: Gyperne MHepHOH CKBAMKHHEI HA IPOSKTHYIO TIIyOHHY;

- ofpaTHsIf XOX: pasMbIE B IDYHTE IO Mepe HONbEMa HHCTPYMEHTa (MOHUTOpA)
UMIHHAPHYECKOH IONOCTH ¢ OJHOBPEMEHHBIM IIEPEMENIHBAHWEM IDYHTA C IIEMEHTHEIM
pacTBOpoM (HEMEHTAIH);

- DOTPYXEHAE apMUPYIOMETO 3/IeMEHTa.

a) 6)

i

i
2 S

]

a — Gyperue nuRepHOH CKBKHHB! 4O OTMETKH HH3a 3/ieMenTa (OpsaMol Xon); 6 — YCTPOHCTBO FPYHTOLEMEHTHOTO
anemenTa(oGparTHmiit xon)
1 - GypoBasi yCT2HOBKa; 2 — HEMEHTHBIH pacTop
Pucynok 4.3 — Texnosnorns yerpo#icTBa rpyHTOIEMEHTHBIX 3JIEMEHTOB

4.4.2 VYcrpolictBO rpyHTOIEMEHTHEIX 3NEMCHTOB METONOM CTPYHHON IHeMEHTalnH B
3aBHCHMOCTH OT TDYHTOBBIX YCHIOBHI, Ha3HATCHHS, TpeOyeMoH IPOYHOCTH ¥ QHIHTPAIHOHHBIX
CBOMCTB co3faBaeMoi rPYHTOLEMEHTHOH KOHCTPYKIMHA, MOKET IPOU3BOJHTHCS N0 CHEXYIOIIMM

TEXHOJIOTHsAM:
- OIHOKOMIIOHEHTHAs TEXHOJOTHMS — paspymICHHE TIPYHTa NPOM3BOIHICH CTpye
IIEMEHTHOTO (IEMEHTHO-GEHTOHATOBOTO HJIH IIEMEHTHO-TIIMHACTOT0) PaCTBOpA;
- IBYXKOMIOOHEHTHAsd TEXHONOFHS — JUIA yBenHdeHHs o0beMa 3aKpeligeMoro rpysra
HCHONE3YETCA JMONMONHHTENLHO JHEPTHS CXKATOTO BO3MYXa, CO3NAIOMIETO HMCKYCCTBEHHBIH
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BO3/IyIHHSIA OTOK BOKPYT CTPYH PacTBODa;

~ TPEXKOMIIOHEHTHAA TEXHOJIOTHA — PaspymICHAE IPYHTa IPOH3BOJMTCA BOJHOM CTpyeil B
HCKYCCTBEHHOM BOSNYIIHOM HOTOKE, & IIEMEHTHEIH PacTBOp NOJAETCA B BHE OTAENLHON CIPYH;

- MOJIGPHM3HPOBAHHEIE TEXHOIOTHH.

4.4.3 Iina poctroxerus GONBIEro JWaMeTpa PYHTOLEMEHTHBIX 3IEMEHTOB JOIIYCKaeTCsa
BBINONHATE NPEHBAPHTENEHBI pa3MBIB TPYHT2 BOJOH Ioz HasneHweM. Ilpensapurensusi
pasMbIB MOXKET BRIIOJHATBCA ONHOBpPeMeHHO ¢ OypemmeM unum npu ofparHOM Xoze Jo
HEeMEHTalHE [PYHTa.

4.4.4 BrIGOp TEXHONOTHHA CTPYHHOH IIEMEHTAIlMH 3aBHCHT OT Ha3HA4eHHs KOHCTPYKUHMH,
TpebyeMo# IPOTHOCTH KM MHBIX NOKa3arelieil IPyHTOLEMEHTE, ONPEAeNeHHbIX npoeKkToM. [l
YTOUHEHHA TEXHOJOIMYECKHX NapaMeTpoB, OHaMeTpa H IPOYHOCTHE IPYHTOLEMEHTa CHEeXyeT
Ha3HayaTh ONBITHbIC MW ONBITHO-IPOU3BO/ICTBEHHEIE PaGOTEL.

4.4.5 Jlmamerp TPYHTOIEMECHTHBIX O3JCMEHTOB B OCHOBHOM 3aBHCHT OT (M3HKO-
MEXaHHYEeCKHX CBOHCTB IDYHTOB, TEXHOJIOIHIECKHX NApaMeTpoB (CKOPOCTH NOTREMA, BPEMEHH
pa3MeIBa, JaBICHHA HarHeTaHHsA pacTBOpa, GOpMBI H KadecTBa COIEN, pa3Mepa M 4dHCNa
jopcyHoK).

IpensapuTensHo JHaMeTp TPYHTOLEMEHTHBIX 3IEMEHTOB NONYCKaeTcs HpHHUMATh HO
Tabmuue 4.1.

Tabnuna 4.1

y

s

Tun TBHI JInaMeTp rpyHTOIEMEHTHBIX 2IEMEHTOB, MM, JUIS TEXHOJIOTHH
TP} I's OZHOKOMIIOHEHTHOH ABYXKOMITOHEHTHOH TPEXKOMIIOHEHTHOM’
Dmammctsie | 504 309 500600 1000-1300 1000-1500
TPYHTBI
Tecuamsie | 30 400 600-1000 1100-2000 12002000
TPYHTBI
Tpasemucmiie | 550 45, 700-1100 10001500 20002400
TPYHTH!
IIpumewasne - [lpu ncnonssonanuy Gonee MOIMHBIX HACOCOB, GYPOBBIX KOJIOHH M CHEUMANLHBIX
(HOpCyHOK MOXHO TIOMYYHTE 'PYHTONEMEHTHEIE KONOHHE HAaMeTpoM 30004000 mm.

4.4.6 Jlnuna rpyHTONEMEHTHBIX JEMEHTOB OTPaHMYMBAcTCA MOIMHOCTHIO DpHMEHAEMOH
GypoBoif yCTaHOBKH IIpH YCJIOBHH HONTBEP)KICHHA BO3MOXHOCTH BLIIONHCHMA 3JICMEHTA Ha

OHBITHOM YYaCTKe,
ITpuMedanne— JonycTHMO HazHadeHNe JIMHB! IPYHTOLUEMEHTHBIX 2MIeMeHTOoB no 100 M.

4.5, JaeMeHThl, BHINOJHACMbIE METOROM My HHHOI0 NepeMemABaHu

4.5.1 CymHoCTs YKpeILICHHS IPYHTOB 110 METORY INTyOHHHOrO NEpeMEDIHBaHNA COCTOUT B
H3MeNb4eHUH IpyHTa (e3 M3BIeYeHHS €ro Ha [OBEPXHOCTh B IIpOIlEcCe NOrpyXenus Gypoeoro
HAHCTPYMEHTE M CMEIIMBAHHH IDYHTA ¢ DacTBOPOM BMKYIIETO MM CYXHM MATEpPHAIOM
(ueMeHTOM, M3BECTHIO), HONABACMBIMY Yepe3 OYPOBYIO INTAHTY, COSTMHEHHYIO C HAKOHEYHAKOM
CIenHalbHOd KOHCTpYKUMH (cMecuTeneM). B pesymsrare ofpasyercs TIpyHTOLEMEHTHBIR
3JIEeMEHT NOBBINEHHOM IPOYHOCTH, 3aBUCSAIIeH 0T COepXaHUs NEMEHTa B BA1a [PYHTA.

4.5.2 I'mybunHOe YKpenieHHe IPYHTOB NEMEHTHEIM DacTBOPOM HJIH CYXHM MaTepHaIoM
(LEeMEHTOM HJIM M3BECTHIO) HOMYCKAaeTCsa IPHMEHITH B JEOOBIX rpyHTax (TIHHECTEX, HeCY4HbIX,
JIECCOBEIX, HJIaX ), 38 HCKIIOYCHHEM carponenell. Bo3sMoxHOCTE NpHMEHeH S NIyOHHHOro MeToa
3aKpeIUICHHA NeMeHTanuel 3aropoBaHHLIX FPYHTOB ¢ HOBEOIeHHEM (Gomee 10 %)
COZIEPYKaHMEM OpraHWYEeCKHX NpHMeceH yCTaHaBIHBacrcsa JaGopaTOpHEIMHM HMCCHEIOBAHMSIME
KOppo3uoHHOH CTOMKOCTH IpyHTOIEMEHTa. BO3MOXHOCTR HpHMEHEHWS METola B YCIOBHAX
BBICOKOH arpecCHBHOCTH TPYHTOBEIX BOJ AOJDKH2 GHITE NOATBEPXKOEHA WCCHCHOBAHUAMM B
11ab0paTOPHEBIX YCIOBHAX C IPHMEHEHHEM CHIENHANBHEIX, YCTONYHBEIX K arPECCHH, BKYIIHX.
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4.5.3 Bo3MOXHOCTh IPUMEHEHAS METO/Ia TIyGHHHOTO YKpEIUIEHHS I'PYHTOB (IIyCHHHEM
nepeMeMABaHAEM) JUI coopyxennit iacca KC-3, a Taioke B wiiax HITH B JIECCOBBIX IPOCANOYHBIX
rpydrax (Il THDa IPOCaZOTHOCTH), NONMYCKAaeTCA TOMBKO HO PE3YAETATaM HONOIHHTENEHBIX
HCCIenOBaHui.

5 MexaHEdecKAe XapaKTePUCTHKH TPYHTOLEMEHT2 M BEIGOD TEXHOMOTHYECKHX

napamMerpoB

5.1. lIpounocTHbIe H AedopPMANHOHHEBIE XapAKTEPHCTAKA FPYHTONEMEHTA

5.1.1 PacyeTs1 apMHpORaHHBIX I'PYHTOLEMEHTHHIX KOHCTDYKIHI CieAyeT BRIIONHATH C
OPAMEHEHHEM pacYeTHEIX 3HAYCHAH XapaKTEPHCTHK MaTepHaloB M IpyHTOB. Harpyskm m
BO3/IeHCTBYS, YIHTEIBaEMEIC TIPH IPOEKTHPOBAHUH, HOJDKHE! YCTAHABIIMBATECS PACIETOM HCXOUS
K3 PacCMOTPEHHS COBMECTHOH pabOThI COOPYXKEHHS H OCHOBAHHMA C YYEeTOM BO3MOXHOTO HX
U3MEHEHHA HA PA3TAYHBIX CTAfHAX BO3BECHH H 3KCILULYaTalll COOPYIKEHHA.

5.1.2 Heofxomumble HOpMHpyeMBIe moka3aTtenn kadecrsa I'LlD cremyer ycraHaBIMBAaTh
NP TPOEKTHPOBAHAN KOHCTPYKIHH B COOTBETCTBHH C PacieroM H METOXAaME HM3IOTOBICHHA H
IKCILTYSTaIHA KOHCTPYKIHHA C yU4eTOM BO3JEHCTBUI OKpYXalomeH Cpellbl H 3alMTHBIX CBOHCTB
T'I] no oTHOmeRwMIO K IPHHATOMY BHAY apMHPYIOIIUX EMEHTOB U1 apMupoBaHHex 113,

5.1.3 Jins mpenapuTeIbHBIX PacyeTOB OCHOBaHHH 37aHHiH M COOPYXKEHHMH OBHIIEHHOTO H
HOPMaJIbHOTO YPOBHE} OTBETCTBEHHOCTH (IO IONYUSHUA Pe3yIbTATOB ONBITHRIX paboT), a Talke
BPEMEHHBIX IPYHTOIEMEHTHBIX KOHCTPYKIHH, XOMyCKaeTCs IIPUMEHATh 3HAYECHHA NPOYHOCTHAIX
H nehopMalMOHHEIX XapaKTepUCTHK IPyHTOLeMEHTa, NpHBeaeHHsle B Tabmumax CIT 22.13330.
TexHONOTHYECKHE NapaMeTphl CIeAyeT YTOYHATH 0 Pe3yIbIaTaM ONBITHO-IPOH3BONCTBEHHEIX
pabor. Ilpm Heo6xomumocTH, cregyeT BBOIONHSATE KOPPEKTHPOBKY IIPOEKTa ¢ YTOYHCHHEM
(haKkTH9ECKHX HapaMeTpOB 3aKpeIIEHHOro IPyHTa.

5.1.4 B Ka49ecTBe OCHOBHBIX HapaMeTpOB MEXaHHYECKHUX CBOMCTB IPYHTOLICMEHTA CEAYET
yCTaHaB/MBATG HODPMATHBHBIE M pPacuyeTHble 3HAYEHHA NPOYIHOCTHBIX, AeOPMAIMOHHEIX H
JIpYTEX (QH3MKO-MEXaHMYECKHMX XapaKTepHCTHK, ONpEeNseMEIe Ha OCHOBaHHH DE3YIbTaTOB
MHKEHEPHBIX MIBICKaHEH y4acTKa CIPOHMTENCTBA C YUETOM comocTapumoro onkrra. Ilpu
pazpafoTKe NIpOeKTA MOIYyT HA3HAYaTsCs CleAYIOmHEe NPOYHOCTHEIE B JedOopMamMOHHEE
XapaKTePHUCTHKY IDYHTONEMEHTHBIX 3HEMEHTOB:

- IPOYHOCTH Ha ONHOOCHOE CIKATHE Ryb;

- YTOJI BHYTPEHHETO TPeHHS 3aKPEIIEHHOIO MACCHBA Psth;

- CHEINeH}E 3aKPENIeHHOT0 MACCHBA Csb;

- Mozmyns pehopMmannn Ess, Mlla;

5.1.5 IpousocTh HA OXHOOCHOE CXKATHE H MOAYIE He(hopMamuy rPYHTOLEMEHTA AOJDKHE!
onpeaenstees no TOCT 24452 u I'OCT 28570. pyrue XapakTepHCTHKA ONPEAENAIOTCS Kak
HPOM3BOJHEIC 3HAYCHHAA OT IpovHocTH no 5.1.10.

5.1.6 HopmaTtueHBIE H PacueTHEIE IIOKA3ATENH CONPOTHBIICHUIO CKATHIO TPYHTONEMEHTa, B
CRA3M C JUTATENHHBIM HaO0OpOM HPOYHOCTH IPYHTOIEMEHTa B MacCHBE, CIEAyeY ONpemcnirh B
BO3pacTe 56 CyT Ui IeCHaHbIX K TIHHECTEIX FPYHTOB.

Homyckeercss oOnpefieieHEe Kiacca OPOYHOCTH TPYHTONEMEHTa ¢ HCIHONB30BaHHEM

[epexoqHOro KoshgunuenTa A

, Row = ke Ras; 5.1
- J1A PIMHECTHIX TPYHTOB
ke = 0.1871In (%) + 0.375; (5.2
~ A ECYaHbIX TPYHTOB
k= 0,7 log(D). (5.3)

5.1.7 3uavenue Momyns AedopManEE TPYHTOIEMEHTa FEyp MO/DKHO HA3HAYATBCS Ha
ocHoBaHMM 0T6Opa ¥ MCHBITAHMA KepHA IpH IpPOBEREHWH ONBITHEIX pabor. [lo mpomenenws
yKa3aHHBIX HMCIHITAHMA NpH [POBEACHHH YHCICHHOIO MOZENHPOBaHWA IpPH OIPEACNCHHH
3HaveHAS MOy Ae(OPMAIHK IPYHTOLEMEHTA Egp JOIYCTHMO MCIIOIB30BATE HOpMyIy

1

"
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Eop = ks Rosp. 5.4

IIpu >10M ks npueEMacTes papabiM 70100 i rE # cyrmmexos, 150200 s cynecei,
200-300 a5 ecKoB IELTEBATEIX H MENKHX, 300500 14 neckoB cpeaHe KpyHHOCTH K KPYITHBIX,
500-800 mnst mecKoB rpaBeNACTEIX.

Hns  TpyHTONEMEHTHBIX  J/IEMEHTOB, H3TOTOBIEHHBIX  METOHOM  IiiyGHHHOTO
HepeMEeINHUBaHKs, JOMYCKASTCA HCIOB30BaTh 3HAYCHHA 10 NPHIOKEHHIO E.

5.1.8 IlpensapaTensHO IPOYHOCTE Ha CHKaTHe IPYHTOUEMEHTHBIX JIEMEHTOB JOTYCKAeTCH
TIPHEAMATH 110 Tabnume 4.2.

Tabnuna 4.2
Tun rpyHTOB HpounocTs Ha cxatie, MIla
I'nunxcTsie 0,5-3,0*
Hmucteie 5-25
Iecuansie 3,0-15,0%
I'pasenncTsie 5-30
Topd 1 mn 0,4-2,0%

* Jns ORHOKOMIOHEHTHOM TEXHONOTHH.

IIpaMeganus

1 TIpovBoCTHEE XapaKTEPHCTHKH IPYHTOLEMEHTA 3aBHCAT OT (QH3MKO-
MeXaHUIeCKHX CBOHCTR IDYHT4, @ TAlOKe OT PACXOJIA LIEMEHTA, ONpPE/IE/AEeMOro,
B TOM 9HCIe, NpHMeHAeMOl TEXHONOrHeH.

2 XapaxTepHCTHKM IPyHTO0€TOHa, NONYICHHOTO MpH HCMONB30BAHUU
[TBYXKOMIIOHEHTHOH TeXHOJIOPHU (jet2) no CpaBHEHMIO c
oHOKOMTIOHeRTHOH(jet 1), Hypke npumepHo Ha 10 %.

3 Jina DOCTIOKEHMA  MAaKCHMAAbHBIX 3HAQUCHHWH IoKkasarenei
OPOYHOCTHEIX  Je(OPMAUMOBHEIX CBOMCTB LEMEHTOTPYHTa HeobxomuMo
TPHHAMAT MAKCHMAIBHBIH PACKOA UeMeHTa Ha | M.

5.1.9 3mavenwe xosdunmenta IlyaccoHa vy TPYHTOLEMEHTA NOJDKHO NPHHAMATHCA

pasusmM 0,25.
5.1.10 IpovHOCTHEIE XapPaKTEPHCTHKY IPYHTONEMEHTa HA3HAYAKOTCH HOX0d 03 GopMym:
Csteod = R * 0,355 5.4
Cswn = Rors * 0,4, (5.5)

3paveHHe yIIa BHYTPEHHETO TPEHHA Qs JOIDKHO IPHHAMATBECA B AHanasoHe ot 24°mo 33°
B COOTBeTCTRHH ¢ Tabnmnei 5.1.

Tabnuuna 5.1 PexoMenayembie 3HAUCHHA YI/Ia BHYTPEHHEr0 TPeHUS
Qsth TPYHTOIEMEHTR B 3aBHCHMOCTH 0T €ro POYHOCTH

Ry, MIa Qstb 1t Dsatt
] 26 24
5 27 25
10 29 26
15 31 28
20 33 30

Jins  rpyHTONEMEHTHRX  SMEMEHTOB, H3TOTORNEHHEIX  METONOM  IJiyGHHHOTO
NepeMeIuBaHns, JOMYCKAETCs HCIONb30BATh SHAUCHNS, NPHBEAEHHIE B IPUIoKenny E.

5.1.11 PacueTHBle 3HaucHAS CONPOTHBICHUA IDYHTONEMEHTAa OCEBOMY CXKATHIO Rsp
onpenensior no hopmyine
Rsp = Rt [ Ysb. (5.6)
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3pauenne Ko dHIEeHTa HaieXHOCTH JJIA IPYHTOLEMEHTA IIPH CXKATHH IIPYU pacydeTe 1o
NepBOMY MPENENBHOMY COCTOAHHMIO Ysp CEAYEST IPUHHMATE DaBHBIM 1,5 IS FpYHTOLEMEBTHBIX
SNIEMEHTOR, BBIIOJHEHHBIX TI0 METONY MeXxaHM9ecKoro riyO0HHHOrO Iepememmpeanus, u 1,75 —
IS TPYHTOLIEMEHTHEIX 3JIEMEHTOB, BRIIOJHEHHBIX 110 METOHY CTpyHHOH nemeHTtanud. Ilpu
pacdeTe 1o BTOPOMY NPeIeNbHOMY COCTOSHHIO Ysh CIEAyeT IPHHUMATE PAaBHEM 1.

5.2 Boi6op TeXHOJIOTHYECKAX HAPaMETPOB

5.2.1 OcHOBHble TEXHONOTHYECKHE NapaMeTphl AIi YCTpOHCTBA TI'DYHTOLEMEHTHOIO
JJEMEHTa MO CTPYHHOM TEXHOJNOTHH MROJUKHBI ofecredwBaTh 3ajaHHBIE B  IIPOEKTE
TeoMeTpHIcCKHe rabapUTEl ¥ IPOYHOCTHEIE IIOKA3ATENH CBOHCTB FPyHTOIEMEHTA.

5.2.2 Jina onpeneneHns TEXHONOTHYECKMX [apaMeTpPOB NPOM3BOJCTRA paboT B NpoekTe
JIOJDKHB] YKa3bIBAThCS CCAYIOIHE JaHHBIC

- MaMeTp rPyHTOHEMEHTHOTO dJIEMEHT3, M;

- CyMMapHbIH (IIOJHEL) pacXo/ IEMEHTa Ha | IOr. M 3aKpeIIieMOoro TpyHTa, KI/M;

- laBlIeHHe HargeTaHus pactsopa, Mlla;

- BoJioieMeHTHoe oTHomeHue WC.

5.2.3 Pacxon mHeMeHTa 3aBHCHT OT pemiaeMolif 3ajadd, THIA IpyHTa, HeobGxomumoi
TIPOYHOCTH ¥ MOYET COCTABIIATE JiNist CTPYMHOM HeMenTanmy oT 450 a0 600 xr/M> ykpennerroro
IPYHTa B NIECYAHEIX IPYHTAX B oT 560 o 800 kr/M® — B IMHHCTEIX IPYHATAX.

B cnabbIx opragu9ecKHX IpyHTax (HILL, TOPOHI) pacXxo] NeMeHTa NOIDKEH COCTaBIATEL OT
800 no 1000 xr/M> ;s mowTH MOJHOTO 3aMelIeHus TPYHTa IEMEHTHBIM pacTeopoM. Kpome Toro,
B TaKMX FPYHTAX MOXKET BRIIONHATH IIPEBApUTelbHbI pa3MEIB TPyHTa BOJOH ¢ noGapnernaem 1
% — 5 % TeXHHUYECKOi COJEL.

Jng rmyOusHOre NepeMemMBaHis PAacxoll IEMEHTa MOXKET Ha3Hadarecs no tabmumaM E. 1
H E.2 1 noxTeepiaThCs pe3yabTaTaMy 1ab0paTOpHBIX H ONEITHEIX paGoT.

5.2.4 Jlapnenne HarHeTaHMA PacCTBOPA OIpe/IeNIIeT IHEPTHIO CTPYH H pajuyc ee JeHCTBHS.
Tipemen npocturaemoro naBieHWs OrpaHWYEH MOMIHOCTBIO HCHONB3YEMBIX HAacocoB H
TePMETHYHOCTBIO JIHHUH.

5.2.5 BojoneMeBTHOE OTHOIICHHE PAacTBOPa PEKOMEHAYETCs IIPUMEHATE B AHalia3oHe OT
0,8 mo 1,2 nns perynmposanus BpeMeHM Habopa NPOYHOCTH M pa3sMBIBA IPYHTA UL CTPYHHOM
meMerTauuu M 0,5-0,7 — mms rioy6uEHOrO mnepeMemiuBaHuf. JIONMYCTHMO IIpHMMEHEHHE
XUMHYECKUX Z00aBOK JNst perynupoBanus BA3KOCTH PacTBOpa.

52.6 Ilpz Bamauus GWIFTPAUMOHHBIX TEYCHHH, KOTOpble MoriaM OBl pa3sMEBITE
HOBOOOpa3OBaHHBI IPYHTOLEMEHTHBIM DIEMEHT, HE0OXOAUMO INpHMeHAT: H00aBKH,
YCKOPSIOIIME CXBaThBAHWE DacTBOpa (HamlpHMep, XHUAKOE CTEKIO0 HAM Kanblui X7op).
Pexomenpyembli o6beM nobGapox coctaeideT 1 % — 2 % OT MacChl HEMEHTa M YIOYHIETCS Ha
JTarne ONbITHRIX paboT.

5.2.7 O6pmHO yCTpOHCTBO TIDYHTOLEMEHTHBIX 3NIEMEHTOB N0 METOZy CIpyHHOHR
HEMEHTAOUH CONPOBOXJIACTCS BBIXOZOM IPYHTOUEMEHTHOH IIyJIBHBI Ha TOBEpXHOCTh, O6beM
IIyJBIBI 3aBHCHT OT CBOHMCTB IPYHTa, pacxoja HEMEHTa ¥ BpeMEHHY pa3MbIBa IPYHTA H COCTABIACT
30 % — 70 % ot ofbemMa 3aKa4eHHOr0 PacTBOpa MMM ONHOKOMIOHEHTHOH TexHonoram ¥ 70 % —
90 % mist OBYXKOMIOHEHTHOH TEXHOIOTHH.

B npoexre cnexyer ykassBaTe TpeboBaHHA 0 HEOGXOMMMOCTH IOCTOSHHOTO obecledeH s
BBIXOJa IPYHTOIEMEHTHOH IyJNBIEI Ha IIOBEPXHOCTh B XOAe HpPOHM3BOACTBa pabor. Cnemyer
Y9IUTHIBATh, YTO B CIIydae OTCYTICTBHA BEIXOZA ITYNBIIEL Ha [TOBEPXHOCTH OHA MOXeT 3alOJIHHUTh
CyIIECTBYIOIIHE MONOCTH B IPyHTE (CTapble KOMMYHMKAUMY WI¥ JIOABAIBI CTAphIX 3JAHHIH) H
[IPHBECTY K BEPTHKAIBHBIM MK TOPH30HTAIEHBIM THAPOPa3PEIBAM.

5.2.8 lpm npumMeHeHnyu cTpyHHOH TexHONOrHH yerpoiicrea I'1ID B mpoekTe pexoMeHgyeTcs
IIpOaHaM3HPOBaTh HEOOXOAMMOCTE IIPAMEHEHH T KOMILIEKCHBIX XHAMHYECKAX J06aBOK.

MIpuMedaHHe—B OTACNBHRIX ClIy4asx NpUMEHEHHe K06aBOK MO3BONAET YBENHINBaTh S(PEKTHBHLIH
IHaMeTp TOJy4aeMoro rpyHTOLEMEeHTHOTO 3lieMeHTa Ha 10 % — |5 %, noBsimarh OXHOPOAHOCTH rPYHTO6ETOHA H



CIl 291.1325800.2017

CHIKATH BOJOLIEMERTHOE OTHOMEHHE pacteopa ¢ 1,0 ao 0,7-0,8 NpH HeH3MERHOM IpAMEHACMOM 06OPYAOBAHMHM
OGBIMHBIX peXHMax ero paboTsl.

6 Pacqer rpyHTOIEMEHTHBIX KOHCTPYKIHI

6.1 OcnoBEple yKazaHME 0O pacdeTy TIPYHTOIEMEHTHLIX APMHPOBAHHBLIX

KOHCTPYKIHH

6.1.1 Pacder apMHDOBAaHHEIX [DYHTOHEMEHTHEIX KOHCTPYKIHH J0JKeH GHITb BEIIONHEH B
cooteercreum ¢ TOCT 27751, CI1 24.13330 & CIT 22.13330 no npeensHEIM COCTOSHUAM:

nepeoi zpynnul

a) [0 MPOYHOCTH MaTepHaa 3aKpPEIUIEHHOrO MacCHBa;

6) 1o NpenebHOMY CONPOTHBICHHAIO IPYHTa OCHOBAHHA 3aKPEIUICHHOTO MACCHBA;

B) 1o notepe obmell yCTOHYMBOCTH yCHICHHHIX OCHOBaHMH IIDH HX PacHONOXKECHHM Ha
CKIIOHAX HMJIM NIPH YCTPOHCTBE OrpaXACHHH KOTIOBAHOB.

6mopoii zpynnvt

a) No oca/ikaM YKPeNAEHHEIX OCHOBAHMH OT BEPTHKAITLHBIX HArpy30K;

6) no nepeMemeHnaM yKPEILIeHHEX OCHOBaHUH OT NeficTRHA FOPH30HTAIbHEIX HArpy30K U
MOMEHTOB.

6.1.2 Pacuer apMMpOBAaHHEIX IDYHTONEMEHTHBIX KOHCTDYKIMM NOJKEH NPOBOIHTECH C
HCTIONb30BAHAEM apoOUpPOBAHHOIO B CepTH(HIEPOBAHHOrO IPOrPaMMHOro obecleucHus Ha
OCHOBAaHHH MAaTEMaTHICCKHX MOZE/ICH, ONHCRIBAIOMHUX MEXaHHIECKOE ITOBEACHHE YKPEILICHHOTO
Maccusa. JlomyckaeTcd IpAMOe OIpeficlieHHe YCHIMH B apMHpYIOMMX 37eMCHIaX, ECH B
pacueTHyo 06J1acTs apMHAPYIOIIHE IEMEHTHI H IPYHTOLEMEHT BBE/ICHEL Pa3/IeNBHO.

6.1.3 Ilpu cocTaBieHMH pacdeTHOH MOJEIH JOJDKHEI YYUTHIBATHECS TDYHTOBBIC YCIIOBHS
MUIONIAAKH CTPOATENBCTBA M €€ THAPOTeoorHdeckhit pexdM. PacdeTHas MoOJenk NOJDKHA
YUHTHEBATE OCOGEHHOCTH MEXaHHIECKOTo MOBEACHHA YKpEIUICHHOro maccuBa. Jlomyckaercs
OIACEHIBATE MEXaHWYECKOe MOBEicHHE IPYHTOUEMEHTa KaK IMHEHHBIMH, TaK H HEIMHCHHBIMH
MOJICIISIMH.

6.1.4 Pacuer apMUpOBAHHbIX TPYHTOLEMEHTHBIX KOHCTpYKIMH o HecymeH cnocoGHOCTH
HeoBX0MHMO BHITOJNHATE HA OCHOBHEIE H 0cOOBIe COYETaHHS HArpy3oK, mo AedopMaumsM — Ha
OCHOBHBIE COYETaHNA.

6.1.5 PacueT HeapMHAPOBAHHBIX IPYHTOHEMEHTHEIX KOHCTPYKIEH 10 NMPOYHOCTH MaTepHala
pemomagercs no CIT 63.13330 ¢ yaerom dopmynst (5.6) kak 1% HeapMHPOBaHHHIX OETOHHBIX
KoHCTpyKuwit. [IpH 3TOM IPEHAMAETCR PAaCYEeTHOS COIPOTHRIICHHE Ha CXKATHeE, OLIpEJeNICHHOE JULL
rpyHTOneMenTa. PacterHoe CONPOTHBICHHE Ha PaCTKEHHE NPHHAMAETCS PABHEIM HYIHO.

6.1.6 Ilpm pacvere apMHDORAHHEIX TI'DYHTOLCMEHTHBIX KOHCTDYKUMH B KadecIse
reOMETPHYECKHX NapaMeTpoB JNO/DKHEI MCIIONE30BATHCA: OTMETKH M YKJIOHBI IIOBEPXHOCTH
IpYHT2, YpOBHEH HO/3EMHBIX BOJ, CIIOEB IPYHTa, KOTIOBAHOB ¥ BEIEMOK B I'DYHTE; PasMephl
IPYHTOLIEMEHTHEIX KOHCTPYKIMI H 3IMeMEHTOB U HX nonoxenne. IIpu yeTpoHCTBe MOCTOSHHBIX
TPYHTONEMEHTHBIX KOHCTPYKUHM clefyeT Y4YATHIBaTh, 9IO OTKIOHEHHMSA TeOMETPHYECKEX
pasMEpOB  JNEMEHTOB, BHIIONHAEMBIX 10 CIPYHHOH TexHonoruu, (aKTHYECKH MOIYT
CYIIECTBEHHO OTIHYATHCS OT 33JJaHHAIX IPOCKTOM 3HaCHUH.

6.1.7 ApMHEpoBaHHBIE TPYHTOLEMEHTHBIE KOHCTPYKUME PACCUMTRIBAIOT 110 MPOYHOCTH Ha
neifctere M3rnbaiomuX MOMEHTOB, IPOOIBHEIX CHII, ONEPEYHBIX CHJI, KPYTAMHX MOMEHTOB.
PacueTsI IPOBOAsTCA Ha OCHOBaHHY TpeboBanui pasaena 6.9 CIT 22.13330.2016 u CIT 63.13330.

6.1.8 Ilpu mcnons30BaHHM MeToZa CTPYHHOH NeMeHTalMu Ha 3Tane IPOSKTHPOBAHHA B
KagecTBe MpeNBapuTeNsHON ONSHKH Pacxola IeMeHTa JIi AOCTHKSHHA NPOEKTHOR MPOYHOCTH
IPYHTOLEMEHTA JOIMYCTHMO HCIONB30BATE AMATDaMMEL, NPHBEACHHBIE Ha pHeyHKe 6.1. Jlna
TOYHOM OLEHKH NpPOYHOCTHRIX CBOMCTB HA ONBITHOM YYAacTKe CNEXYeT BEIIONHATL IIpel-
BapUTENBHBIE HCCHEAOBRHHA XapakTePHCTHK YKPEIUIGHHOTO TIPYHTa B 3@BHCHMOCTH OT
COTepKaHNg NEMEHTA.
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Copeprxamune uomontra (krim’)

a— cTpy#Has HeMeHTaUus; 6 — TyGHHHOE NEpEMEMABARMUE; @ — IIIyOHHHOE NIepeMeHBAHNE JUIK JIECCOBBIX
TPYHTOB
Pucynox 6.1 — 3apucuMocTs pacxoja eMeHTa g obecuedeHHs NPOYHOCTH
FPYHTOIEMEHTA PA3JIMIHLIX BH0B IPYHTOB

MIpamesanna
1 TlpouHoCTs Ha CHKATHE TPYHTOLEMEHTa IIPH pacxoae meMexTa Gonee 500 Kr/M’ onpeNenseTcs TONLKO BA

OCHOBAHMY OIBITHEIX paboT.
2 TIpOYHOCTE TPYHTOLEMEHTS, IOTYJaeMOro 110 IBYXKOMIOHEHTHOH TEXHONOTHH, CleAyeT NpUHKEMAaTh Ha 10

% — 15 % MeHpIIe 3Ha9eHMI, yKa3aHHBIX Ha rpadHxe.
13
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6.1.9 [lo Brinonmen#s ONEITHO-IPOM3IBOICTBEHHBIX paGoT 3Ha9eH e TpeGyemoi HPOYHOCTH
Ha uzmoocﬂoe CKATHE IEMEHTOrPYHTA HOIIYCKaeTCs Ha3HaYaTh [0 PACUSTHOMY PACXOy LEMEHTa
Ha 1 M’ 10 TpaduKaM, IPHBEICHHBIM Ha pucyske 6.1,
N = kw Ncc, (6. 1)
g by — K03 pHIEEnT Nepexo/ia OT CONEPIKAHNA EMEHTA B IPYHTOLEMEHTE K PAacXoXy IIEMEHTa
AN ONy9eHAs MATEPHANa ¢ 3aJaHHEM COACPKAHHEM IEMEHTa (3HAYEHHRe IPOIHOCTH
1O NPOEKTY), NPHAKMAETCA Ha STAe HPOeKTHPOBAHMS pasHsM 1.1-1,33 s crpyitHoi
LeMEHTalEH TPyRTOB B 1,0 — Wis riryGHEHROTO HepeMeIurBanud;

Nee — npoexTHOE cofepiaHMe HEMEHTa B TDYHTONEMEHTe Il HoiydeHus TpeGyemol
HPOYHOCTH, IPHHEAMACMOE Ha DTane POCKTHPOBAHAA IO rpaduxaM Ha pucyHke 6.1 u
YTOUHAEMOG HO Pe3yIIBTaTaM 1a6OpaTopHEIX M ONBITHO-TIPOM3BOACTBEHHBIX Pabor,
kr/M’. TIpa [POEKTHPOBAHAA IPYHTOIEMEHTHEIX SIEMEHTOB B CIabhIX, arpeCCHBHEIX,
3a1ophOBABHBIX M MHBIX IPYHTaX, & Takke IpH HeoGXONMMOCTH IIOJNHOTO 3aMeElleHus
IpyHTa DPOEKTHOE COAiepKanue neMenTa Ne ClleAyeT 3aJiaBaTh o 00seMy 3aMeInaeMoro
TpyHTa, a IPH HEMOJIHOM 3aMEIISHHH, HO ITOBHINEHHLIX TPeGOBAHMSIX 110 IPOYHOCTH, —
IO pe3yibTaTaM NabopaTOpHBIX paboT ¢ KOPPEeKTHPOBKOR [0 PEe3yNbTATAM OMBITHEIX
pabor.

6.2 Pacter m3ru6aeMbIX rpyHTONEMEHTHEIX ADMUPOBAHHBIX KOHCTPYKIMI

6.2.1 Pacuer marn6aeMBIX rpyHTOUEMEHTHEIX KOHCTPYKIHE BEIIONHAIOT B COOTBETCTBHH
¢ TpeGosarmsmu CIT 16.13330 u CIT 63.13330. [Ipm 3TOM BO3MOXNHBI IOBE CXEMBI ydeTa
Mexasryeckodl paGoTH IPYHTOUEMEHTA — COBMECTHAA B HECOBMECTHAs.

6.2.2 Cxema y4eTa MexaHH4ecKo# paboTsI rpyHTONEMERTa ONpEAEISETCS MUEAMABHEIM
3HAYCHHMEM COIPOTUBICHAS KEPHOB Rsp, OTOOPAHHLIX M3 T€JIa 3IEMEHTOB Ha OIBITHOM YYacTKe.
Tlpr MEHEMAIEHOM 3HAYEHHH HODMATHBHBIX XaPaKTEPHCTHK 3aKpeIUICHHBIX IPYHTOB Ry Gonee
5 MIla, pacuer apMEpPOBaHHEIX PYHTOLEMEHTHEIX IIEMEHTOB JOMYCTHMO mpoBoamTs Io CII
63.13330 (coBMmecTHas cxema), Ip¥ MEHBIIMX 3HAYCHHAX pacdeT IPOH3BOAHUTCA HA OCHOBAHHH
pemeHHs 3aa9d B3aMMOJEHCTBHA apMHpDOBaHHBIX 3ME€MCHTOB M 3aKPEIUICHHRIX MAacCHBOB
(HeCOBMECTHAN CXeMa), DK KOTOPOH pacdeT apMHpPOBaHHOM FPYHTONEMEHTHOH KOHCTPYKIHH
BHINOJTHACTCA W3 yieTa BOCHPHATHA BCeX ACHCTRYIOMHX YCHIIHIE apMADYIOUIHMY J/IEMEHTaMH.

6.2.3 Ilpm pacdere no HECOBMECTHOH cxXeme HONYCTAMO NPHHHMATh, 9TO IPYHTOLEMEHT
BOKPYT apMHEpYIOIHX /IEMEHTOB pafoTaeT KaK 3alfuTa OT KOPPO3HH U ofecnevnpaeT nepeaady
YCHINA Ha OKPYXAIOmHH IDYHT.

6.2.4 Tlpu DpoBeJCHAM WYHCIHCHHBIX pacdeToB JONYCTHMO IPHHAMATh OCHOBHEIE
OKa3aTe/M NPOYHOCTHRIX B AehOpMaHOHHEIX XapaKTEPHCTHK IPYHTOHEMEHTa Ha OCHOBaHHU
CIT22.13330 & pa3ziena 5.

6.3 Pacger BHENEHTPEHHO HAIPYXKEHHBIX ApMHPOBAHHEBIX FPYHTOLEMEHTHBIX

3JIeMEHTOB

6.3.1 Pacuer BHCLICHTPEHHO 3arpyKEHHBIX apPMHPOBAHHEIX IDYHTOLEMEHTHBIX JIEMCHTOB
OPOM3BOJAT B CIydae BOCIPHATHS 3/IEMEHTaMH 3HATATEILHBIX BEPTHKANGHEIX M TOPH3OHTAIbHBIX
HArpy30K B OCHOBHOM IPH YCHIEHMH CYINECTBYIOIEX (YHNaMEHTOB B COOTBETCTBHH C
tpeGopanmaMu noxpasaena 7.3. JIOMyCTHMEL COBMECTHAs H HECOBMECTHEIE CXEMBI ydeTa paboTh!
IPYHTOLEMEHTA B COOTRETCTBHH C 6.2.2.

6.3.2 Ilpu pacuere OTAEALHEIX BHEIEHTPEHHO CXATHIX apMHPOBAaHHBIX IPYHTOLIEMEHTHBIX
3NIEMEHTOR IO COBMECTHOH CXeMe CIeAyeT YIATHIBATE CIydaiHbI 3IKCICHTPHCHTET €4, IPHHUMAs
ero He MeHee 1/25 3HaueHHA THaMeTpa IPYHTONEMEHTHOTO JIEMEHTa.

6.3.3 IlpoBepxa MPOYHOCTH apMUpPYIOIErO 3/ACMEHTA HPH HECOBMECTHOH CxeMe
OCYIIECTBIIAETCA Ha OCHOBAHUH NPAMEIX PacyeToB ¢ ONpPEJCNCHHEM YCHIHHA B apMHUDYIOILIEM
SJIEMEHTE.
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6.3.4 Pacder Mo DPOYHOCTH MaTepHana rPyHTOLEMEHTHEIX 3IEMEHTOB, POM3BOJUTCA 1O
dopmyze
Fing =Ym Ry As + Ra A, 6.2)

rae Fmg — Hecymas Cioco6HOCTE IPYHTOIIEMEHTHOTO JleMeHTa o MaTepHuany, KH;
¥m = 0,9 ~ K03 PHIAEHT YcI0BHs PabOTH IPYHTONEMEHT;

Rb — pacyeTHOE CONPOTHBIIEHHE IPYHTOIIEMEHTa OCEBOMY CIKATHIO, KI1a;

Ajp — ANOmae NONEPETHOro CedeH s IPYHTOLEMEHTHOTO SIEMENTa, M2,

R — pacHeTHOE CONPOTHBIIECHHE MeTAIlIa CXKaTHIO, K]a;

Aq — nIOMAKs DONEPETHOrO CEYEHHs apMAPYIOMIETO EMEHTE, M2,

6.4 OcobempocTH yuera TrpPYHTOUEMEHTHLIX KOHCTPYKNHI NpH NPOBeJeHHH

(HILTPanEOHHEIX PACIETORB H THAPOIre0I0rHIECKOM POrHo3e

6.4.1 Conompsie rpyHTONEMEHTHbIC KOHCTPYKUHMHA H 3KPaHb! AOIIYCTHMO HCHONB30BATH B
Ka49eCTB€ BEPTHKANABLHBIX H TOPH30OHTAIbHBIX IPOTHBOQWIBTPALHOHHBIX 3KpaHoB. ToNMMHA
NpOTHBOGUILTPANEOBHOT0 KpaHa 3aBHCHT OT IPOYHOCTH IPYHTOLEMEHTA, FpalieHTa Hanopa,
riryOHHbI KOTIOBAHA.

6.4.2 Hamrdee TpyHTOLEMEHTHBIX KOHCTPYKIHI JOIDKHO YYHTHIBATECA IIPH NPOBEACHHH
THAPOTEONIOTAYECKOr0 HPOrHo3a H NpPH pacdyerax NPMTOKAZ TPYHTOBEIX BOA B KOTJIOBaH.
Vxa3agHple  pacdeTs! AOMKHBI OPOBOIMTBECA IO  pe3yibTaTaM  IpeJBapHTENBHOH
THAPOTreO0JIOTHYECKOR CXEMaTH3alHH U YTOYHATHCA Ha OCHOBAHHH paboT Ha ONBITHOM Y4acTKe.

6.4.3 Tlporso3 um3MeHEHHA THAPOTECONOTMYECKHMX YCJIOBHM, BBI3BAHHOIO YCTPOHCTBOM
OrpaX(IeHHsT H3 IPYHTOHEMEHTHEIX CBaif, NMONHOCTBIO WM YaCTWYHO [EPEKPHIBAIOINETO
BOZOHOCHEIE TFODH3OHTH (KOMIUIEKCHI), CIENYyeT BBIIONHATE METOJOM MATEMaTHIecKoro
MOJIeIMpOBaEAA (QuIkTpanuH. Maremaradeckoe MOZEIHPOBaHHE UL PEMCHHA 3TOH 3amauu
Beerya AOJDKHO OCYHIECTRIATECS B HOJHOM OCTaHOBKE («B HAIOpax»).

6.4.4 BzaumHOe BiMSHHE IPOEKTHPYEMOTO COOPYXKEHHSA M ION3EMHEBIX BOJ OTCYTCTBYET,
eciii OrpakJeHHEe M3 IPYHTONEMEHTHBIX CBaif pacIoyaraercs BRINE YPOBHS HOA3EMHBIX BOJ
(VIIB). IIpakTH4ecKy NOJHOE OTCYTCTBHE B3aHMOBNHAHHA HPOEKTHPYEMOIO COODYXCHMS M
IOJ3EMHBIX BOJ XapakTepHO Takke JIJIA HesHaumTenssoro (Mesee 30 %) mnepexperTus
BOZOHOCHOrO IUIACTa OTpaXKAEHHEM KOTIOBaHa M3 IPYHTONEMEHTHBIX CBA IIPH PaCHONKEEAN
nonomss! pyHAaMenTa coopyxerns Bene YIIB.

6.4.5 PazMep ofiiact BIHAHKA CTPOHTEIBLHBIX MEPOIPHATHH IIPH PaCCMOTPEHHH 3ajlat
CTpOMTENBHOIO BOAONOHMKEHASA HIIH 3AIMTHBIX IIOCTOSHHEIX IPEHAXEH, B KOTOPYIO BKIFOUECHBI
DpoTHBOQHIBTPAMOHHEE JKPAaHRl M3 IPYHTOUEMEHTHBIX JJIEMEHTOB, PEKOMEHIYETCH
OUpeNeNATh ¢ NpUMEHEeHHeM ABATUTHYECKHX 3aBHCHMocTel, nmpusenennex 5 CIT 103.13330.
Brifop coorsercTyiOmedl KOBKPETHOM 3aBHCHMOCTH JUIi IHpPOBCACHHS 3TOIC pacdera
onpesengercs 0cobEeHHOCTAME IIOCTPOSHHOHA TIpeABapPHTENbHON THOPOICONOrHIeCcKOi CXeMEl, a
TalKe MIaHoBoH kor(Urypannel BONOTIOHN3HTEIEHBIX H APEHAKHBIX CHCTEM.

6.4.6 Tmpporeonoruueckuit OpOTHO3, BKEOYalommi B cebs IpOTHBOQHILTpAHOHERE
IPYHTOLEMEHTHEIE KOHCTPYKUMHE, HOJDKEH OCYILISCTBIATECA HA OCHOBAaHHMH reo(iIbTpallHOHHOH
CXEMaTH3alHM, B KOTOpoH# OCYIMEecTBICH IIepexof OT IHMAPOreONOrHIeCKOM CXEeMBI K
GHABTPAIAOHHON cXeMe, HpEeACTaBLMOmeHd BCe TIHAPOre€0JOTHYECKME 3aKOHOMEPHOCTH B
rUAPOARHAMEBYECKO noctanoBke. (MDHIBTPAlIMOHHAS CXEMa COCTABIIAETCS Ha OCHOBE aHAIM3A
BCETO KOMILIEKCH KOJIUYECTREHHBIX M Ka9€CTBEHHEIX THIPOTE0IOTMYECKHX TOKa3aTeNel.

TeodunpTparmonnas CXeMATH3alWsA JOJDKHA BKIOYaTh B ce0A CIEHyIOIIME OCHOBHBIE
pasziensL:

- 0b60CHOBaHHE PEXHUMA IIOTOKA BO BPEMEHH,

- 060cHOBaHYE NPOCTPAHCTREHHOM CTPYKTYDHI IIOTOKA;

- 060CHOBaHEE IPaHAYHEIX YCIIOBHI [T0TOKA,

- o60ocHOBaHKE pacTIpeAEIeHAS BHYTPEHHMX HCTOYHUKOB H CTOKOB,

- 060CHOBaHKE NPOCTPAHCTBEHHOTO pacHpeieNen s QIILTPAlMOHHbIX HapaMeTPOB.
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Ha orane reo®HIbTpallHOHHOH CXeMaTH3amMH JOMKHBI  GBITE  0GOCHOBaHE!
GUIBTpAIHORHEIE XapaKTePHCTHKA OTPaX/ICHHS H3 TPYHTONEMEHTHBIX cBalf. ONTHMAILHEM
ABASCTCA HX 3aiaHMe HA OCHOBE HATYDHBIX ONpefielieHHM NPOHHMIAEMOCTH OTpaXIEHHs Ha
IIOIaKe CTPOMTENECTBA. B ciiydae OTCYTCTBHS HAaTYpHEIX N2HHBIX JOIYCKaeTcd 3aJaHHe Ul
OTpaK[EHHs CHCAYIOMMX 3HadYeHHMM mapamerpa neperoka (oTHOmeHHe kodbdummenta
GHIBTpayK IPYHTONEMEHTHOTO MaTepHaia K TONIIKHE OrPAXICHAS):

- 0,05 eyt (@ns 2-papmoro orpaxcnerns) u 0,01 cyr”! (s 3-pamHOro OTPaKACHHS) — IPH
pacyerax CTPOMTEBPHOIO BOXOIOBMKEHHS H IIOCTOSHHEIX JpEHaXei;

- 1-10°% ¢yt — npu pacuerax Gappaxsoro sddexra.

6.4.7 Tommuea NPoTHBOQAIETPANHOHHOTO KpaHa Ay HOIDKHA ONPENENATHECS U3 YCIOBHS
(GHIBTPaMOHHOR IPOYHOCTH MaTeprana o gopMyIie

Ao =Yn AH | Jp, (6.3)
rae Yn — k03pPHIHEHT HafeXHOCTH JUIA AdadparM M 3aBeC, IPHHAMaeMbli pasHbIM 1,5 —is
BPEMEHHEIX KOHCTpYKIHH; 2,0 —J[Is NOCTOSHHEIX KOHCTPYKIHE;
AH - nepenian ypoBHeii BoZp! Itepe] ¥ 32 HPOTHBOQHILTpAaMOHHOM adhparMoil HilH 3aBecoil;
Jip — KpUTHYIECKHH TIpalJHGHT Hamopa, IPH KOTOpOM HAcTyNaeT paspyHleHHe MaTepHana
JimaparMel U 3aBECH.
6.4.8 TommuAa rOpU3OHTANEHOTO NPOTHBOGUIBTPAIMOHHOIO 3KpaHa ¢ YJeToM NpHIpy3a
TPYHTa Y3 YCIOBHSA BCIUIBITHA ONpeneinsercs mo dopmyne
hjet =11 8w H, /gjet, (6-4)
rae Hy, — rHApoCcTaTHIeCKoe AaBlieHAE Ha MOJOMIBY TOPH3OHTANBHOIO JKpaHa B €CTECTBCHHEIX
YCIOBHSX;
gw — o6 BeMHEIH BeC BOAHL, T/M’;
Zjee — OOBEMHEIH BeC TPYHTONEMEHTA, T/M’;
hjes — pacueTHAS MOITHOCTE FOPH30HTANBHOM 3aBeCHl H TPYHTOBOTO [IDHIPYy3a, M.

MOIHOCTE FOPH30HTANBHOH NMPOTHBOGMIIFTPAITHOHHO 3aBECH M3 TPYHTOIEMEHTA JO/DKHA
cOCTaBNIATE He MeHee 1,5 M,

6.4.9 I'pyHTOBBIA IPATPY3 MOXKET OTCYTCTBOBAThH M1 HEGONBINMX INaxT ZHAMETPOM (MM
mupuroi) He Gonee 10 M.

6.4.10 TomuuHa 3aIIATHOTO CJIOS apMUPYIOINNX EMEHTOB BPEMEHHEIX KOHCTPYKIMH He
pernaMentupyercs. TONIINHA 3aIUTHOTO CIOA PYHTOLEMEHTA B NMOCTOAHHBIX KOHCTPYKIHAX
JOJDKHA COCTABIATE He MeHee 60 MM.

7 TpefoBauns no yerpoicTBY rPYHTOEMEHTHBIX KOHCTPYKHMH

7.1 O6mue KOBCTPYKTHBHbIE TPeOGOBaHAR

7.1.1 ApMmupoBaHuEe IPYHTOUEMEHTHOIO IeMEHTa OCYHIECTBIAIOT KO HAYala CXBaTHBaHUA
IPYHTOLIEMEHTA WIH ONYCKaHHEM apMHPYIOIMX 3JEMEHTOR B IMpoOYpeHHEIE B HEM CKB)KHHEI,
38II0HEHHBIE CTPOUTEILHBIM PaCTBOPOM.

7.1.2 B mpoexre nomieH OHTH onpenenes crocol MOHTAXA apMHPYIOIEX 3JIEMEHTOB B
npoexTHOe nonoxenne. CliefyeT ONpenensITh KOHCTPYKIHIO IEHTPHPYIOMHMX IIPACIOCO0NCHRH B
BeoOx0muMOCTh npuMeHeHus BHOpomorpyxarend. CnemyeT yKaskIBaTE THI (HKCaTOpoB B
IPOSKTHOM [OJIOKEHHH HMOTPYXEHHOM apMaTyphl, ONpPEACATh BpeMA NOCTHUKEHHA HAYaIBHOH
NIPOYHOCTH IPYHTONEMEHTA, IOCIE KOTOPOro QUKCHPYIONIHE JIEMEHTE MOTYT JIEMOHTHPOBATECA.

7.1.3 Ilpu npoeKTHPOBaHWE IPYHTOLEMEHTHEIX 3JIEMEHTOB CIEYeT YyIATHBATE, ITO HX
NPOYHOCTS ONpezensercsa GaKTopams, KOTophle He MOryT OBITE B HOTHOM 00BeMe YUTEHE! IIPH
pa3paboTKe NpoeKTa:

- BApBHPOBAHHKE CBOHCTR 3aKPEILUINEMOTO IPYHTA;

- HEOTIPENEIEHHOCTH B YCJIOBUAX NepeMelIHBaHMs IPYHTOLEMEHTA,

- XapaKTepUCTHKY EPEMELIMBAOIIero HHCTPYMEHTa B IPONECcca HepeMeIMBaHus;

- THII ¥ KOJIMYECTBO BKYIHETO.

Jonyckaercs KOPpEeKTHPOBKA NPOEKTHEIX pelleHuil B mpoiecce MPOH3BOACTBE pabor B
Cliydae HEBOIMOMKHOCTH JOCTIIKEHHS IPOEKTHAIX TpeGopanmi K IPYHTONEMEHTHEM 3/IeMEHTAM,
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a TaKKe INpUMEHEHHS HaOMONATeNBHOrO MeTOZa HpH  YCTpOHCTBE apMUPOBAHHEIX
TPYHTONEMEHTHBIX KOHCTPYKHUHH.

7.1.4 Jhobbie cCRUIKH B IIPOEKTE HA COMOCTABHMEI OIIBIT JOIYCTHME! TOJIBKO NPH HATHIUH
JOKYMEHTHPOBAHHOIO MATEPHANa IO PE3yNbTaTaM HCOBITAHHH, IPOBEEHHBIX HA CTPOHTENBHOM
IIOMa/Ke B CXOAHBIX I'PYHTOBBIX YCHOBHAX HIM B HENOCPENCTBEHHOH GIIH30CTH OT ydacTka
CTPOHTENECTRA.

7.1.5 Tlps NpoeKTHPOBAHHK I'DYHTOLEMEHTHBIX KOHCTDYKUMN CrelyeT Y9HILIBaTh, 4TO
HOTPYKEHHE WX BPMHUPYIOUIETO 3JEMEHTa BO3MOXKHO TONBKO COOCHO I'DYHTOUEMEHTHOMY
SIIEMEHTY.

7.1.6 Jlns apMupoBaHMA TDYHTOIIEMEHTHBIX KOHCTPYKIHH DEKOMEHIYETcs IPAMEHSTH
HECTKYIO apMaTypy (MeTammudeckue TpyOsl, NPOKaTHRIE H cBapHsle NpoQuiM, JKeCTKHE
apMaTypHuie Kapkackl). IIps mcrmons3oBaHHM CBapHEIX apMaTYPHBIX KapKacoB — OHH NOJDKHEI
OBITH paccUMTaBBI Ha YCHIHS, CBf3aHHBIE C KX NOIPYXCHHEM B He3aTBEpJCBIIMH
TPYHTOLEMEHTHbIA 2MeMEHT.

7.2  IlpoekTHpoBaHHe  TOPH3OHTAJBHBIX  CPYHTOLEMEHTHLIX  JQMCKOB H
OPOTHBOQHILTPAMONHBIX JKPAaHOB, YCTPAHMBAGMbIX € MOMOIILIO TEXHOJOTHM
cTpyiiHoli neMeHTANHAH

7.2.1 I'opH3oHTaNBHEIE IPYHTOIEMEHTHBIC JHCKH MOTYT HCIONB3OBATECH B CHCHYIOMIHX
nensx:

- B KA9eCTBE BPEMEHHBIX PACIIOPHBIX KOHCTPYKIMH, yCTpanBaeMBIX J0 HaJala SIKCKaBaluy
KOTIOBaHa;

- B Ka9eCTBE NOPU3OHTANBHBIX SKPAHOB — IIPH OTCYTCTBHM Ha IUIOMAiKe BOAOYNOpa, B
KOTOpEIH MoxeT GBITh 3army6iieHa orpaXsaaiomas KOHCTPYKIHA KOT/IOBaHa.

7.2.2 TpymtoueMmenTHHe JWcKH S()QEKTHBHEI B KayeCTBE BPEMEHHRIX DACHIOPHBEIX
KOHCTPYKUHH B cnalsix IPyHTax, I YMEHBINEHMS OCANKHM OKpYXaromeHd 3acTpOHKM HpH
IKCKaBalUy TIIyGOKMX KOTIOBAHOB, Ui YMEHBIICHMA IJIHHBI OTPRKAAOMEN KOHCTPYKIHH
KOTJIOB2Ha B YCIIOBMAX OTCYTCTBHS BOROYIOpPA A 3ariyCneHEs OorpaxJaromed KOHCTPYKIUM
KOTJIOBaHA.

7.2.3 Topm3oHTaNBHBE IPYHTONEGMEHTHEIC JHCKH JONYCKaeTcs IMpPOEKTHPOBATh
HeapMHpOBaHHEIME. JlomycKkaeTcs NPHMEHATh BEPTHKaNbHOE apMHpOBAHME N1 YMEHBILICHHS
YCaJKH IPYHTOLEMEHTHBIX SACMEHTOB.

7.24 TopusoHTaNbHbIe TIPYHTOLEMCHTHEIE HHCKA HOJDKHEI dopmmapoBaTECa U3
rPYHTOIIEMEHTHEIX 31E€MEHTOB, PacONaraloUXCs 0 TPEYTOILHOHR CETKE.

Hlar 3meMeHTOB 4714 TOPH3OHTAIBHON NPOTHBOGHILTPAIRORHOH 3aBECH! 110 TPEYTOIBHOH
CeTKEe paccYMTRIBAETCS HOo popMyne

I=3/2 (D - 28H), 7.1
rae ] — 1ar ajeMeHTOoB;
D — nuaMerp rpyHTOHEMEHTHBIX 3ICMEHTOB;
& —~ BO3MOXHOE OTKIIOHEeHHe OT Beprukam (1 % —5 %);
H — makcumanbHasg riny6una Gypenns.

OTHOmeHye mara K guamerpy deMmenta (/D) pexoMesayercs IpuHEMAaTs pasEbM 0,5-0,7.

7.2.5 PacyerT ropH30OHTAIBHOIO TPYHTOHEMCHTHOTO JHCKA, HCHOIB3YEMOIO B KayecTse
PACTIOPHOM KOHCTPYKIHH KOTJIOBaHa, BEIETCA KaK KOHCTPYKIuH, paboTatomeif Ha cxarue. Ilpu
OpOBEJEHHM YHCIEHHOIO MOZENHPOBAHMA JONMYCKAaCTCA ONMCAHHE €r0 MEXaHHYECKOro
[OBEICHHS ITyTEM HCIIOJIB30BaHHI MOJIE/IH YIPYTOi cpebl.

7.2.6 TonmpHa rpyHTOHEMEHTHOTO AMCKA JO/DKHA ONpPECIATECA pacdeToM. [Ipumenenne
KOHCTDYKUHM TOMmIuHOM MeHee 1,0 M He pekomeHmyercd. IIpH BHICOKHX 3HA9CHHAX
THAPOCTATHIECKOTO [JABICHHA B OCHOBAaHHM JONYCKAaeTCd HPHMEHCHHE aHKEPOBKH
OpOTHBOGMIIBTPAUHOHHOM 3aBECH! ¢ TIOMOIIBIO FPYHTOLEMEHTHBIX AHKEPHEIX KOHCTPYKIHHA.

7.2.7 Tlpr HCIIOIb30BAHAN TPYHTOIEMEHTHOIO JUCKa B KaqecTBe
npoTHBOGHANETPalHOHHOI0 3KpaHa B IPOCKTE CJIEIyeT HpefyCMaTpPHBAaTh JONONHUTENBHBIC




CIT 294.1325800.2017

MEpONpPHUATAA N4 YMEHLLICHHS IPHTOKOB I'PYHTOBBIX BOX B paspabareBacMblii KOTIOBAH —
NPOBEAEHHE JONOIHHATEIHON IIEMEHTAIHH.

7.2.8 Pacuer npOTHBO(HIBTPANKOHHOTO 5KpaHA H3 TPYHTOLEMEHTA BEIIONHAETCH B
COOTBETCTBHE € 6.4.8,

7.2.9 IlpoexTHOe 3HAYCHHE MPOIHOCTH TPYHTOLNEMEHTa, HEOGXO0AUMOe IS ofecreuerns
"YCTOHYHBOCTH IPOTHB pa3MbiBa ¥ cyhdozun, nomxro 65iTh He Menee 0,5 MITa.

7.3 IlpoexTHpopanue YCHJICHHS CYIIECTBYIOIIEX QYHIAMEHTOB ¢ IOMOIILIO

TPYHTOREMEHTHBIX 3IeMEHTOB

7.3.1 Vcunenme dyspamentoR 3jaHui (B TOM uHCHe CBafiHBIX) M X OCHOBaHHM
OCYINGCTBIACTCA NPEMMYINECTBEHHO TPYHTOUNEMEHTHBIMH 3I€MCHTAMY, BBIIONHEHHBIMHE, KaK
DpaBuio, METOAOM CTpYHHOH NEMEHTAUMH 1O OJHOKOMIOHEHTHOM TEeXHONOTHH WM
yerpodicteom TBII TIIS, a rtawke ux xomOumanmed. [IpuveHenwe IBYXKOMIIOHEHTHOM
TEXHOJOIHH JONYCKAETCA TONBKO B MCKIHOUMTENBHEIX CIyJasX [Py HATAYHH 000CHOBAHHSA NIPH
o0s3aTeneHOM  HAyJHOM  CONPOBOXIOEHWHM  INPOM3BOJCTBA  paloT €O CTOPOHH
CHENHUATH3UPOBAHHOR Opranusalyy.

7.3.2 ApMupOBaHHBIE TPYHTONECMEHTHBIE JJIEMEHTEI MOI'YT HCIIONB30BATECA 1A YCHICHAS
pyHpaMenTOB PEKOHCTPYHPYEMBIX 3JaHHH IPH HX HaACTpoiixe Wid yriuyONCHHH HOABANOB,
YMEHBIIEHHS 0CAM0K CYINECTBYIOMUX 3/adnii IPH NPOBSJICHMY B HEIOCPEeICTBeHHOM Gim3ocTH
OT HEX HOBOTO CTPOHTENCTEA.

7.3.3 Ilpu ycuneHun QYHAAMEHTOR CYIIECTBYIOMHNX 3TaHMH 1 CoOpYXeHHH 6ypeHHe MOXET
MIPOM3BOJETECA PANOM ¢ QyHIaMEeHTaMHP WA CKBO3b HEX JUid 06pazoBaHBA Noj QyHAaMEHTaMH
IPYHTOIEMEHTHEIX 3IEMEHTOB, C YaCTHYHOM K NoNHOM DepeRaveil Ha HuX Harpy3ku. OpueHTanHs
3THX 27€MEHTOB MOXET OBITh BepTAKANEHON MK HaxnoHHOH. HakioH, KaKk npaBmio, HE NOJDKEH
npesbImaTh 15°,

7.3.4 Pacuer apMEPOBAHHOIO I'PYHTOLEMEHTHOTO JIEMEHTA BBINOJIHACTCA B COOTBETCTBHM
c6.3.

7.3.5 Ilpm paspaGoTke NpOeKTa CHEAyeT YUHTHIBATE BO3MOXKHYIO  YCAIKy
rpynroneMenTroro Marepuana I'I[3 B mponecce Gyperma u TBepreHus. B mpoekrte cieiyer
npeAycMaTpHEaTh HOJIHBKY NEMEHTHOTO PAacTBOpA MIH NPEXyCMaTPUBATh ONPECCOBKY TOJIOBHI
aJeMEeHTa Ha y9acTKe ImHoH 70 0,5 M HIDKe noonisel QyHAaMeHTa Wil pocTsepka. OmpecoBKy
cHefiyerT BBUIONHATH depes nepQOpHpOBaHHYIO dYacTh CepAedHHKa (MM LONOIHHTENBHYIO
AEBEKIHOHHYIO TPYOKY). OpHeBTHPOBOYHBIE PAcXoZ IEMEHTa Ha ONPECCOBKY OFHOIO 3IEMEHTa
PeXOMEHyeTCA NPHHAMATE B 3aBHCHMOCTH OT AaByieHus, Ho He MeHee 0,1 M°.

7.3.6 Tlpu ycmnenus ocHOBanMH cymecTByromux (yHaaMentos ¢ nomompio TBII T'LID
JIMHA WX 3ajenkd B QyHIaMeBT NO/DKHA NPHHEMAThCS IO pacdeTy HIH Ha3Ha4aTeed
KOHCTPYKTHBHO — HE MeHee 5 JHaMeTpoB apMupyiomero aneMenta. Ilpu paspaborke mpoekra
nomxda GBITE paccMoTpesa HeoGXOAUMOCTE JOMONHKHTEIBHOHE ONpECcCOBKH KOHTAKTHOH 30HHI
«(byHIaAMEHT — IPYHT OCHOBaHHA»

7.3.7 B poexte 0o ycTpo#cTBY YCHICHAA CYMIECTBYIOMEX (yHIaMEHTOB C IPHMEHEHHEM
apMHpPOBaHHEIX I'PYHTOIEMEHTHEIX J/AEMEHTOB CICHAYET YYHTHIBATH CKOPOCTH NPOH3BOACTBA
paboT. Pasmep ydacTKa IIp# yCTPOHCTBE IPYHTOIEMERTHBIX 3IEMEHTOB JOJDKEH ONPEIesThCs
pacdeToM, HCKTIOWAIONMM TEXHOJOTHYECKHE OCAKM CYINECTBYIOMEX (YHAaMEHTOB H3-38
NOAMEITOrO TPYHTOBOTO OCHOBaHWA. J[1 HCKMIO9EHHS 3TOr0 B HPOEKTe HOMKeH OhTh
ompejieNieH 4eTKuit BpeMEHHO! IOpAoK BeaeHns paboT.

7.3.8 Hecymyo cmocob6HOCTE IO IPYHTY OTAENBHBIX HECYIIMX TIPYHTOHEMEHTHBIX
JNEMEHTOR OLPENEISIOT pacueToM B cooTsetcTHH ¢ CIT 24.13330 1 B o6a3aTensHOM HOPALKE
MOATBEPKIAIOT HCIBTAHUSMEA HaTypHEIX sneMmentoB mo I'OCT 5686 B xonmyecrse,
Ha3zHAYaeMOM IIPOeKToM, HO He Menee 2 I'ID Ha xaxmsie 100 mr.

7.3.9 Tlpm ycugenMH KOJOHH 30aHMil CIEAyeT, Kak HpaBuilo, MpeaycMarpuBarb HX
yeunerue TBII T3, Ilpu cymecTBeHHOM YyBEIMYEHHM HArPY30K NOCIE HOCTHXEHHA
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3NEeMEHTaMH OPOCKTHOH NPOYHOCTH MOFYT YCTDaHBAThCH IPYHTONEMEHTHBIC JIEMEHTHI IO
OJHOKOMIIOHEHTHOH TeXHONOTHH.

7.3.10 Ilpn ycunemus GyHIEMCHTOB [OJ HECYIIMME CTEHaMH 3JaHdd JOIYCTHMO
NpEMEHEHHE TOIBKO OAHOKOMIIOHEHTHOM TexHomoru# cTpyHROH neMenTaluy.

7.3.11 Ilpm crpomTenbCIBE B HEMOCPEACTBEHHON GNM30CTH OT CYINECTBYIOMMX 3JaHKI
HCTOPHYECKOH 3aCTPOMKH MOA3EMHBIX COOPYXCHHH HIH HOBOTO CTPOHTENBCTBA ¢ MOX3EMHOM
9acThi0 peKoMeHIyeTcs npenycMarpuBare xomOumammm TBIH T'IID ¢ rpyHTOmEMEHTHEIME
3MEMEHTaMH 110 OJTHOKOMIIOHEHTHOM TEXHOIOTHH.

7.3.12 Ycunerme GyHASMEHTOB M OCHOBAHMH NAMATHUKOB APXUTEKTYPH H KyZBTYDhI
TPYHTOLIEMEHTHBIME ~ 3/IEMCHTaMH  JOJDKHO BHIIONHATECH C 0OS3aTeNbHBIM  BeJEHHEM
PaclIMPEHHOI0 T'eOTEXHHYECKOTO MOHMTOpMHIa. [IpH 5TOM InporpaMMma TeOTEXHHYECKOTO
MOHUTOPHHTZ  JOJDKHAZ TIPpeAyCMATpHBAaTh [OCTOJHHBIA  BU3YAIBHRI  KOHTpOne H
HMHCTPYMEHTaIBHE MOHETOPHHT 32 OCANKAMHF 3[aHKS He PeXe OJHOTO pa3a B TPH JHA B HEPHOL
yerpoiicrsa I'1ID.

7.3.13 Jna 3panmd, HaXOOAIIMXCA B INpeAaBapuiHOM H aBapuUiHOM COCTOAHHIX,
HEZOMYCTHMO BBOIONHATE MOJBOAKY FPYHTOUEMEHTHEIX 31€MEeHTOB Oe3 IpCABApHTEIHHOTO
YCHICHAA HAI3eMHBIX KOHCTpyxumi. IIpm 93ToM Imar OJHOBPEMEHHO BHIIOJBAEMEBIX
I'PYHTONEMEHTHEIX 3JIEMEHTOB IJs 30aHHMi, paHee oTHocHBIIHXCA K Kareropuam HI m IV,
JIOMKCH COCTABIATE HE MEHE 5 IHaMEeTPOB 3JIEMEHTOB YCHNCHHAA.

7.4 llpoeKTHpOBaHHE IpPYHTOLEMEHTHHIX aHKEpOB H HeCymIHX AapMHPYIOIHAX

IeMEHTOB

7.4.1 TpyntoBele aHKepsl (IIOCTOSHHBIE ¥ BPEMEHHEIE) H3 apMHPOBAHHBIX
TPYHTOLIEMEETHBIX 3JIEMEHTOB JOIyCTHMO OPHMEHATD U1 CHEAYIOMHX Helel:

- YAepKauus DOAIOPHEIX KOHCTPYKIHM;

- ofecnedeHus YCTORYMBOCTH OTKOCOB, KOTJIOBAaHOB H BHIPaGOTOK B IPYHTE;

- BOCIIPHSTHSA CHJI BCIUIBITHA, JEHCTBYIOMMX HA IIOA3EMHEIC COOPYXKEHUS.

7.4.2 Ilpu ACHONBE30BAaHHHA aHKEPa B Ka9€CTBE NOCTONHHONM KOHCTPYKHMH CIElHANbHEIMA
HCCIIeNOBaHAAMY HeOOXOMMMO NOATBEPAHTH BO3MOXKHOCTh HOPMANLHOM JKCIUTYyaTALHH aHKepa
Ha BECh CPOK DKCILTYaTalHH COOPYKECHHEA.

74.3 IlpE nNpOeKTHPOBAHHH TIDYHTONEMEHTHRIX &HKEPOB CleAyeT pacCMaTpUBaTh
CHCAYIONIHE IPeRebHEIC COCTOAHMA B HX COYCTaHMA:

- paspylIeHHe apMHpYIOHIET0 JIEMEHTa;

- pazpyiieHHe y3/a KpEIUICHHA aHKepa;

- paspylneHue 0 KOHTAaKTy KOPDHA IPYHTOIEMEHTHOIC aHKepa C TPYHTOM,;

- HapyHieHHe KOHTAKTa aHKEpa C MaTepPHANOM KODHS.

7.4.4 omyckaercs NpHMEHEHHE IDYHTOIECMEHTHEIX aHKEPOB KaK C IpEABAPUTCIBHBIM
HATSKEHHEM, TAK H HEHAIIpSTaeMBIX aHKEPOB M IPYHTOBBIX HareneH.

ABTHKOPpO3HOHHAs 3al¥Ta IPYHTONEMEHTHBIX aHKEPOB ¢ TepseMoil 6ypoBoi ImTaHroH
OJKHA TPOSKTHPOBATECH ¢ YHETOM ArpecCHBHOCTH NON3EMHBIX BOX H IPYHTOB. B KadecTme
CPeICTB aHTHKOPDO3HMOHHOH 3aINMTHI BO3MOXKHO HCHOJE30BaHHE apMHPYIOINMX IEMEHTOB M3
CIENHMANBHBIX CTAIeH MIH YBEIHYeHHE CEHUECHHH apMHpYIOMIETO 3JEMEHTA C YYeTOM Da3sBHTHA
KOPPO3HH B 3aBHCHMOCTH OT CPOKa IKCIUIyaTalliy aHKepa.

VCIpoHCTBO BPEMEHHBIX aHKEpOB IHOITYCKAeTCH BHIMIONHATE ¢ HOMOIIBIO CTpYyHHOH
texsonorus u TBII T'HD.

TIpr NpPOEKTHPOBAHKH HANDATAEMBIX 2HKePOB HeOoOXOAMMO HCKMOYATH 00pasoBanue
CIy9AiHEIX YIIUPEHHi MEXy KOpHEM aHKepa M OTpaXAaromed KOHCTPYKIHeH KOTIoBaHa,

Hecymasn cnocoGHOCTh TPYHTONEMEHTHBIX aHKEPOB JOJDKHA OIpPeNeNTHCA Ha OCHOBAHUH
NIPOBEICHUA HX CTATHYCCKUK HCIBITAHHMH.

7.4.5 OtnensHble rPYHTONEMEHTHBIE SIIEMEHTEL, 4 TAK)KE ITPYHTOREMEHTHbIE KOHCTPYKIHAH,
BRIIONIHAIOMAS (YHKOHE APMHPYIOUIHMX DIEMEHTOB TDYHTS, AOIDKHEI IPOCKTHPOBATECA B
coorsercremu ¢ CIT122.13330.
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7.4.6 B xadecre apmupyromumx wiemMenroB mix TBII T'LID cnepyer ucnonszosars
TONCTOCTEHHBIC TPy(4aThie MTaHTH ¢ HAKaTaHHON BHHTOROH NOBEPXHOCTEHIO, ofecneunBaromet
HAJIe’KHOE CUCTUICHHE C IPYHTOLEMEHTOM.

Ilraurn coemumszoTcs MeXXy coboif MydTamu, OCHAIIEHHBIME TI'ePMCTH3HPYIOIIEMH
sMeMenTaMy, ofecre uBalomuMi Tofayy EMEHTHOTO PacTBopa noj nasnenneM a0 30 Mlla.

Tepaemoe Gyposoe f070TO, BEIIONHAOMES QYHKIHIO MOHHTOPR, ZOIDKHO OHITH OCHAINEHO
popeyrxamm.

MIpumMenanye - CragnapTaas JUTHHA ITAHT coCTaBifeT 3,0 M. B CTeCHEHHBIX YCNOBHAX AOMycKaeTCs
NpHMeHeHHe mTaHr Mok 2,0, 1,5, 1,0 M.

7.5 IlpoexTHpOBaEHE OrpaX/AcHAN KOTJIOBAHOB H3 IPYHTOREMEHTHBIX 3IEMEHTOB

7.5.1 Tlpu DpOEKTHPOBAHMH OIPAXICHHH KOTJIOBAHOB IPYHTOLIEMEHTHEIE KOHCIPYKLHH
MOTryT BBINONHATE KaK (YHKIHIO OTPaXACHUA KOTHOBaHA, TaKk M (yHKumio 3abupku Ipu
YCTPOHCTBE HHEIX HECYINHX 3JIEMEHTOB.

7.5.2 Ycuwias B IPYHTOHEMEHTHEIX S/IEMEHTaX, BENIONHMIOMMX (DYHKIHMH OTPAKICHHA
KOTJIOBaHa, NOJLKHEI onpenenstecs B cooTBercTrEd ¢ CIT 22.13330 m 6.2. [Jomyckaercs
OIIpENEHATh YCHIHS B apPMHPYIONIHX 3JICMEHTAX ITyTeM PelIcHUA 3a0adn Iutockoi nedopmarmuu
HENOCPeACTBCHHEIM BBECHHEM B PACIETHYIO CXEMY SJIEMEHTOR, MOACTHPYIOIIAX IPYHTONEMEHT,
4 apMHEpyrommEx 3aemeHToB (pHCYHOK 7.1). Ilpm sToM xo2dwpmimeHT yciosmiéi paGoTel mo
KOHTAKTy FPYHTOLIEMEHTa H NPHMBIKAIOMEro I'PyHTa AOMYCKaeTcs NpHHUMaTh paBHRM 1,0 B
CBA3H C HEPOBHOM NOBEPXHOCTHIO I'PYHTOLEMEBTHOro 3MeMeHTa. IIpOYHOCTHEIEC IMOKa3aTend
HEMEHTOTPYHTA AONYCKAaeTCs IPHHEMATE I10 pasfeny 5.

] — rpyHTOLEMEHTHEIH IEMEHT; 2 ~ apMHEpYIOIAN 3eMEHT
Pucynox 7.1 — Pacuernas cxema A8 PerieHAd 3a0a%H onpeJeenns yenui B
apMHPYIOHIHX 3JIeMeHTaX

7.5.3 Jins BpeMEHHOTO H IOCTOSHHOIO OTPKACHUH KOTIOBAHOB JOTYCTEMO HCIIONB30BATE
OrpakAaiomye KOHCTPYKIMH, YCTPOSHHBIE H3 OJHOTO HWIM HECKONBKUX DPANOB BEPTHKANbHBIX
IPYHTOIEMEHTHEIX BIEMEHTOB,

7.54 B caoydae co3gaEEd OPOTHBOMHNBTPANHMOHHON 3aBECH 1Al JNEMEHTOB s
OTpaXKACHHs KOTIOBaHA PACCYMTHIBACTCA HO popMmye

I=D-28H, (7.2)
rae / — mar 37eMeHToB;
D — puameTp rpyHTOUEMEHTHBIX JIEMEHTOB;
& — BO3MOXKHOE OTKIOHEHHE 0T BepTHram (1 % — 5 %);
H — MakcuManbHas riay6una GypeHus.
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OtHOmeHue mara K ggameTpy 3aemMenta (//D) obsraao cocraensgert 0,5-0,7.

7.5.5 KoHCTpyknm¥H H3 HECKONBKHX pPSJOB TPYHTOIIEMEHTHBIX O3IEMEHTOB JOJDKHBI
PacCUMTEIBATHECS TOJBKO Ha OCHOBAHWH PEIICHHS 3aia4H miockoi aedpopmarun. He nomyckaercs
HCIIONB30BAHHE YIIPOIEHHBIX PACUETHBIX CXEM.

8 OnnITABIE B KOBETPOJILHLIE paboThl

8.1 Opranuzanudg paGoT Ha ONBLITHOM yIacTKe

8.1.1 Pa6oThI Ha OOBITHOM Y4acTKe MOTYT BEIIONHATECS B paMKaX H3LICKAHHH MM Ha HTane,
DpeAmIecTBYIOEM Hadaly INPOH3BOACTEA paboT mo yerpoiictsy I'IID. Ilens onbrtHEIX paGoT —
OIPENICNICHAE ONTHMANBLHBIX I1apaMETPOB TeXHOJNOTHYECKOro mpomecca xnd ofecnedeHus
rapaHTHPOBAHHOIO JHMaMeTpa SleMEHTa, HE MEHee IIPOEKTHOr0, RO BCEX HHIKEHEDHO-
TEOJIOTHYECKHX 3JEMEHTaX H NOCTH/KCHHEC NPOEKTHBIX 3HaYeHmHM (H3MKO-MEXaHHYESCKHX
XapaKTEpHCTHK IONYJacMOT0 IPYHTONEMEHTa.

8.1.2 OnsrTHEL! Y9aCcTOK JOJDKEH pacoliaTaThes B IPaHMIAX YIacTKa IpoexTHpyeMsix I3
HIM Ha paccTofEHE He Gomee 15-20 M OT Hero mpH YCINOBHH COXpaHEHMs TeONOrMYecKoro
CTpOEHHS U 3a/eTaHus OTACIbHBIX IPYHTOBEIX SIEMEHTOB.

8.1.3 Pa6oTHI Ha OIBITHOM Y9aCTKE JOJDKHEI BKIIOYATh B ceOs:

- H3rOTOBJIEHMe ONBITHEIX ['113;

- KOHTpOJIb KadecTBa onbrrHex I'T1D;

- KOHTPOJIb TeoMeTpHYecKHX pasMepos ['1ID;

- YTOYHEeHHEe MPOYHOCTHEIX ¥ AeopMalHOHHEIX XapakTepucTnk I'1[D;

- olleHKa Hecymei cnocobnocta LD no rpyHTy M Marepuany.

8.1.4 Yncno ommrreex I'L[D onpenendercs B 3aBHCHMOCTH OT YPOBHS OTBETCTBEHHOCTH
TIPOEKTHPYEMOT'O COOPYXEHHA B IPYHTOBBIX ycinoBui miomankd. OnerTarie T3, BemonEeHALIE
B COOTBETCTBHH C NPOEKTOM B YaCTH HX TI€OMETPHYECKHMX M (H3HKO-MEXaHHYECKHX
XapaKTepHCTHK, MOTYT GbITh IIPHHATEHI B KadecTBe pabodnX, €C/lA yNOBIETBOPAIOT TpeGoBaHMAM
MpPOEKTA.

Jns coopyxenmit 1 ypoBHA OTBETCTBEHHOCTH, YHHKANBHBIX COODYXEHHH, a Talke
06beKTOB 3 reoTeXHHYeCKoM KaTeropuy gucio oneiTHEIX I'1{D momKHO cOCTaBATh HE MeHee 9
IIT. B He MEHee TpexX A 1 B 2 reOTeXHUIECKOH KaTerOpHHM.

8.1.5 KonrponpHeie paGoThl Ha ONBITHOM YYacCTKe JO/DKHBEl BKFOYaTh B cebd BHIEI
KoHTpons, npexycMorpernsie CIT45,13330. HononarrensHo x TpeboBaHMM KOHTPONA paboT Ha
o6BeKTe no 8.2 Ha ONBITHOM YYacTKe MOTYT ObITh BKIHOYECHE! CIEHyIOmmHe paboThI:

- KOHTpo#b (opMel cegennit I3 B mypdax;

- o160p xepuor w3 I'LID B JH06BIX TOUKAX TONEPETHOrO H IPOAOIBHOTO CEUeHNH;

- KOHTPONIb CILIOMHOCTH IPYHTOLEMEHTHOTO MAcCHBa METONOM KOHTPOIBHOro GypeHms
(30BIMpOBaHHA);

- Wcneragus oraeibHBx L3 mm maccmBa u3 meckonbkux 11D crarmyeckmmm
Harpy3KaMH.

8.1.6 OnnrTHEIe paboTHI HOIDKHE] BRIIONHATRCA B CIEAYIOIIEH NOCeI0BATENEHOCTH:

- OTIpefieNieHHe PacdeTHBIX TEXHONOTHYECKHX [TapaMeTpoB yeTpoHicTsa onsITHEIX I'TII;

- H3TOTOBJIeHMe ONBITHRIX ['113;

- KOHTPOJIb KadecTra oneITHEX ['1ID;

- oneHKa Hecymeif ciocobHocTs 113 o rpyHTY B MaTepHany;

- KODPEKTHPOBK2 3HA9Y€HHH TEeXHOJOIWYecKHX napaMerpos usrotosnenus ['11D mpm
HECOOTBETCTBYH NPOEKTHHIX 3HaYeHn xapakTepucTak I'1ID (pu Heo6X0AMMOCTH), HAa3HAYCHHC
HOBEIX PacueTHLIX NapaMeTpoB uaroropnenus ['T[3;

- HaroTopieHue onETHEX I'1{D 1o HOBRIM pacHdeTHBIM NapaMeTpaM;

- KOHTPOMNb KayecTBa ONEITHEIX I'1[2, BEIIONHEHHEIX N0 HOBRIM PaCYETHBIM IapaMeTpaM;

- HasHaveHHe pabo4MX TEXHONIOTHYECKHX TapaMeTpoB H3roTopieHus pabounx I'L[D.
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8.1.7 PaboTeI Ha OIBITHOM YYACTKE HOJDKHE! BRUIONHATLCS HO 34JAHMI0, paspaboTaHHoMy
DPOEKTHOH Oprapusanpedf ¥ IporpaMMe ONBITHRIX paGor, paspaGoTaBHOM HpOH3BORMTENEM
paboT B cornacoBaHHOM C IPOSKTHOMN OpraHu3anpel.

8.1.8 OruerHas JOKyMEHTAIES IO ONBITHBIM PAGOTAM JOIDKHA COREPKATE:

- TEXHHYECKOe 3ajaHue (HpOEKTHas OPraHM3auys) ¥ [PorpaMMy ONBITHRIX pabor
(mpom3pojuTens paboT WK opraEu3anus-paspaboraux I[111P);

- HCHONHUTENBHYIO NOKYMEHTAIFIO [0 ONBITHEM paboTaM, BKIIOYAIONIYIO B ce6f akTs
CKPHBITHIX paboT, HCIIOMHATENbHBIE CXEMb, KOMOHKH KOHTPOJEHBIX CKBKUH, aKThl Na00PaTopHEIX
HCHEITaHAR 06pa3nos 03 KepHOB (IPOM3BONETENE PaGoT);

- OTKOPPEKTHPOBaHHEIC 3HAYCHMA TEXHOJOIMYECKHX MapaMeTpoB H3roTopneHus [11D
(upomzpogmTens pabor).

8.1.9 Obmemsl KOHTPONBHBIX pPalOT HA3HAYAIOTCS LPH NPOSKTHPOBAHMHA M JTOJDKHEL
ofecrieanBaTs BO3MOXHOCTE JOCTOBEPHOH OLEHKM KadecTBa TPYHTOLEMEHTA — HE MEHee JBYX
KOHTPOJIBHEIX Y94CTKOB C HE MEHEEe 9€M TPEMA IDYHTOLEMEHTHEIMH 31IEMEHTaMH.

8.2 Orop KepHOB M HCMBITAHMA IPYHTONEMEHTHBIX KOHCTPYKIUH

8.2.1 Kontponpaoe GypeHHEe ONBITHBIX IDYHTOHNEMEHTHEIX 3JI€MEHTOB BEIIOIHAETCA C
0o160pOM KEpHOB /1% NOCIEeAYIOMHUX nabopaTopHeix Hcnsrrasuil. IIpesien IpoYHOCTH Ha CxKaTHe
Ras m Momyms nepopmammu Eqp onpemensnores mo T'OCT 21153.2 m T'OCT 28985. s
OUpEAcNeHHs 3HAYEHHA HOPMATHBHOIO CONDOTHBIEHHA CXATHIO Ry H3 3JIEMEHTOB
3aKPENNEHHOro TPYHTa CIeAyeT OTONpaTh 1o TpH 06pasia ¢ KaKAOTO MeTpa Ha ITyGHHY He McHee
5 m. Tlpu HeBO3MOXHOCTH 0TOOPa KEPHA PEKOMEHYETCA HCHOIb30BaTh Feo(H3HIEcKHE METOIBI
B COOTBETCTBHE C NpHIOKeHHeM J1.

Hpume3anue - IIpn oT6ope KepHOB ¢ riTyGHas Gosee 5 M BO3MOXKEH BRIXOA GypOBOro HHCTPYMEHTA K3
Tesa FPYHTOHEMEHTHOTO IEMEHTa B CBA3H CO CTATHCTAYECKAM OTEJICHEHHEM CKBAXHH OT BeprHxani Ha 1 % — 5 %.

82.2 Ot6op KepHOB BHIIONHACICA M3 TIPYHTOIEMEHTHBIX 3JJIEMEHTOB, B MeCTax,
Ha3Ha9aeMBIX TPOEKTOM II0 CEYEHHIO IEMEHTA.

8.2.3 Jlng rpyHTOUEMEHTHBIX KOHCTPYKUHMHY, BHIIONHEHHEIX B CIa0BIX TpYHTax WIH
BRUIONHMIOMEX ~ (QYHKOEI0 OpPoTHBOQMIGTPAlMOHHOH  3aBeCHl, KOHTPOMG  KadecTsa
PEKOMEH/IYETCs BRIIOIHATE ¢ IOMOIIBIO KOHTPOJBLHOTO GYpERHs Ml 30HAMPOBAHNA,

8.2.4 O160p 06pa3moB, TPaHCIIOPTHPOBAHKE U XpaHEHHE BLOIONHACTCS B COOTBETCTBHHM €
rocCt 12071.

Jlns monydeHHs Ka9eCTBEHHOrO HepaspyINeHHOro KepHa oTGop JKenaTenbHO BEIIONHATE
CTaHKaMH aIMassoro Gypenns.

8.2.5 KonrponsHoe GypeHHE OCYWECTBISETCS KONOHKOBEIM CIOCOG0M CO CIUIOIIHLIM
oT6OpOM KepHA, JMaMerp CKBaXHHEI — He MeHee 93 MM. Mznexaemule npm GypeHuH KepHBI
ONHCHIBAIOTCSH, OJHOBPEMEHHO BU3YAJILHO OLIEHHBAETCH KAYECTBO 3aKpENneHns (CIIOMHOCTE H
opHOpOOHOCTs 3akpennennus). OrobpanHele 00pasuel — HE MeHee 6 INT. CO CKBIKHHEL
3aBOPAYMBAIOTCH BO BIAKHYIO MapIIO, TEPMETHYHO YIIaKOBHIBAIOTCH B IIONMATHICHOBEIR IakeT ¥
OTIpaB/LTOTCA B CTPOATENBHYIO Naboparopumio. HoMunansHsie pasMeps! o6pasnos npH orbope
KepHOB no/bkEE coorsercTBoBatk I'OCT 28570-90: mmamerp ofpasuos kepHa — 44150 mm;
BEIcOTa KepHa — (0,8-2,0 araMerpa.

8.2.6 Vcrurranus TPYHTOUEMEHTA BEIIONHAIOT A7l eCuaHEX TPYHTOB B BO3pacTe 56 cyT,
s romE — 90. Jlonyckaercs ucneiTanwe ofpasnos B 6onee paHHHE CPOKH C NEPEpPacyeToM
IOMyYeHHBIX 3HAYEHNAH ¢ YICTOM HOHMXAIOMEX Kosddumentos no gopmynam (5.1} u (5.2).

8.2.7 Tlonesble HCOBLITAHHA IPYHTOUEMEHTHBIX KOHCTPYKIMEA CTaTHYECKOH Harpyskoi
MOTYT OBITH BEIIONHEHE! ¢ HOMOHIBIO ITAMITOB.

Hcnsrranus JOJOKHE NPOBOAMTECA Ha oxAenbaoM I'11D wik ¢ BRITOYeHHEM MaccHea I'pyHTa
(aaeiixu nepromIHOCTH). PasMepsl INTaMHOB IS HCOLITAHHE OTASNBHOIO MEMEHTa JOTDKHBI
6BITE He Meree 5 000 cM?, I HCHILITRHMS MACCHBA YKDEIUICHHOIO TPYHTa Pa3Mepsl IITaMia
JIOIIKHBI ONIPEAEIATECSA TUeHKON NePHOMMYHOCTH,
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Uncno MCHEITaEui 3aBHCHT OT YPOBHS OTBEICTBEHHOCTH COODYKEHHS, I'€OJOTHYECKHX
yenopuit ITOMaaKy, YPOBHS HATPYKEHHOTo 5bdexTa B OCHOBAHNH ¥ Psifia APYTEX (aKTopos, HO
JOImKHO GBITH HE MEHES [BYX.

Hcnsrranus ciefyeT BRINONHATS CTATHISCKOH BIABIHBAIOMEH Harpy3Ko# B COOTBETCTBHY
¢ I'OCT 5686. Ilo peaynsTataM HCIBITAHHH ONpeNe/IOT HOPMATHBHOE 3HAYCHHE HeCymIeH
CIIOCOGHOCTH J7EMEHTA 3aKPEIIeHHOro IPYHTa MM YHACTKAa IPYHTONEMEHTHOH KOHCTDPYKIIHH.
Pacuernoe 3nadeHme Hecymed crmocoGHOCTH IO TPYHTY oOnpeaelsioT B coorsercTBuM ¢ CII
24.13330.

8.2.8 CniomHOCTs IPYHTOLEMEHTHLIX JJEMEHTOB MOXET KOHTPOIMPOBATHCA METOZOM
KOHTpOIbHOro Oypesms (30EAMpoBaEu#). JIOIYCTMMO OCYIIECTBISITE KOHTPONE KadecTsa
pemonHenns I'LID B cooTBeTcTBYH ¢ npunoxenreM [l
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Hpunoxenne A

TexHooraveckag cxeMa NPOH3BOACTBA PaoT MO TEXHOJOTHA ITyHHHOIO
HepeMeMHMBAHAS FPYHTOB

A.l Bemomsenmuwe pabor mo cmocofy rIyOHHHOIO NEpPEMEIIMBAHUA COCTOMT B
MEXAHHHECKOM NepeMENTHBaHNY IPyHTa M IIeMEHTa B CO3JJaHMHA IDYHTOIEMEHTHBIX IEMEHTOB
Mexanmveckum obpasoM. Bo BpemMsa norpyxerms GypoBOro HECTPYMEHTa IPOH3BOJHTCS
PEIXJIEHME M pasMenbueHne rpyHTa Ha HeoOxonumyto rny6uny. B nponecce M3BieyeHs B IPYET
IOJAETCA CBA3YIOUIEE BeINecTBO. BpalleHHeM B IOPH3OHTANBHOH IDICCKOCTH IIPOM3BOAMTCA
nepeMelIHBaBKe IPYHTA CO CBA3YIOIMMM BemectBoM. CBA3yIOmee BEIMECTBO MOKET HOAABATRCH
KaK Ha CTaIMK IIOTpyxeHHs pabodero HECTPYMEHTA, TaK ¥ Ha CTAIWH BO3BpaTa.

ImybuEEOE CMEIIMBAHKE MOKET OCYIIECTBIATRCA ABYMS paslimIHbIMH crocoGaMu:

- CYXMM, IPH KOTOPOM CBA3YIOIIES HONAETCA C IHOMOMIBIO CXKAaTOro BO3AyXa;

- BIOKHEIM, IIpH KOTOPOM CBS3YIOIIee IIOAACTCA B BHIE PaCTBOpA.

ITpu cyxoM cmocofe B Ka4ecTBE CBA3YIOMIEr0 HUCHOJL3YIOT CMECh LIEMEHTa H HErameHol
u3BecTH. s monaum (BBeJCHUA) CBA3YIOMIEro B TPYHT HCHONB3YIOT BO3AYX. BnaxsHocTs rpyHTa
Jomxkaa 6birs > 20 %.

Tlpu BnaxksoM crocobe CMEIIMBAaHAA B KadecTBE CBA3YIOMErO Yallle BCEro HCHONB3YIOT
OEMeHT.

Cyxoe cMmemMBaHHE NpUMEHSETCd, B IIEPBYIO 0Yepenb, IUIA YNYTINCHH MEXaHHICCKHX
XapakTepHCTHK CBA3HBIX TIPYHTOB, BHaXHBEI{ cHOCO6 MOXET TakkKe IIPUMEHSTHCA T
3aKpEIUICHUSA NECIaHRIX IPYHTOB.

1
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I — eMKOCTB JUA BOZBL; 2 — KOMIIIEKT CHIOCOB LIA BAKYIIETO K Kobapox; 3 — pacTeopocMecuTens; 4 — Hacoc; 5 —
Gyposas ycraHoBKa
Pucynok A.1 — Texmonoraveckas ¢xema riiyGHHEOro nepeMeImyBaBnsd rpyHTa
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a — ycTaHoBKa Gyposoro ofopynoBaiii B paGodee Non0KeBHe; 6 — NOTPY)KEHHE B TPYHT CMECHTe/Is 10 NPOeKTHOH
OTMETKM BpallaTe’bHbM GYpeHHeM ¥ HATHETAHME NEMEHTHOTO PACTBOPA YEPe3 CMEeCHTENb IS CMEINEHUA ¢
IPYHTOM; € — HOBTOPHEIE IMKIBL OTPYKeHHS ¥ M3BJCUCHNA CMECHTENS; 2 — TIOTPYKEHHE APMHPYIOLIHX
KOHCTpYKUmit (OTHENbHEIE CTANBHEIE CTEPIKHH, aDMATYDHbIE KapKacaMH, CTanbHbIe Gankamu win TpyOsL);

I — pactBop; 2 ~ apMUPYIOIIHE KOHCTPYKLAH
Pucynox A.2 — Texnonoraieckasn cxemMa riy0HHHOT0 NepeMemMBAHUA IPYHTA
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Mpunoxenne b
Cocrap OpoeKTa HO YCTPOHcTBY IPYHTOHEMEHTHBIX 3/1EMEHTOB

B.l Paspafotka mpoeKTa C HCHONB30BAHMEM APMHUPOBAHHEIX TIPYHTOLEMEHTHEIX
SNEMEHTOB HO/DKHA BRIIONHATECA B COOTBETCTBHA C TpeGOBaHUAME €JHHOM CHCTEMEI
KOHCTPYKTOPCKOH AOKYMEHTAUHH H NEHCTBYIOIIMX HOPMAaTHBHBIX NOKYMEHTOB, odopmieHHe
4geprexedl JOIDKHO COOTBETCTBOBaTh TpeOOBaHHAM HAIMOHANBHEIX CTAHAAPTOB CHCTEMBI
HPOEKTHOH JOKYMEHTAIHH /IS CTPOUTENBCTRA.

b.2 IIpoexT nomien BKIOYaTh B ce6sl CIEAYIOMHEE Pa3ebL;

- KOHCTPYKTHBHEIE PeICHuUs;

- IPOEKT OpPraHH3amyH CTPOUTEbCTBA,

- TEeXHHYECKHE PeHICHH 10 IPOBEACHHMIO paGOT Ha ONBITHOM Y9acTKE;

- HHAA JOKYMEHTaHys.

b.3 TIpoexTHas nOKyMeHTAlHA HOJDKHA COCTOSTE W3 TEKCTOBOM M rpadmyeckoll acTeil.

Texcropas 9acTh HOJDKHA BKIIOYATH B Ce0d CBEAEHMA IO BO3BOAMMOMY 06BEKTY, ONUCAHEE
TEONOTHYECKMX YCIIOBHI, & TaloKe TEXHHYECKHX PeHieHHH, TOACHEHU, CChHUIKH Ha HODMAaTHBHEIe
B (WH) TEXHHIECKHE JOKYMEHTEI, HCTIONB3YEMbIE NIPH TOATOTOBKE IPOEKTHOM JOKYMEHTAIMH K
Pe3ynBTATEl pacyeToB, 0GOCHOBHRIBAIOINME IPHHATHE pemieHHd. TpeGoBaHHMA 1O NPOBEAEHHIO
paboT H@ ONEITHOM HIM ONBITHO-TIPOH3BOACTBEHHOM YYacTKe JOJDKHBI COJEpXKark NepedcHb
KOHTPOJHPYEMBIX M YTOYHSEMEIX NapaMmeTrpoB. Ipadudueckas dYacTh JOJDKHa oToOpakarh
TIPHHATHIC TEXHHYCCKHE PEIIEHH B BULIE YepTexeH, CXeM, ILIaHOB.

B.4 IlpoexTHas JOKYMEHTAUWs Ha ApMHPOBAaHHEIE I'PYHTOLIEMEHTHEIE KOECTPYKIHE JQ/DKHAA
paspabaTeIBaTsCs CHEHHAIM3HPOBAHHON OpraHu3auMell, HMelomedl OHEIT HpPOCKTAPOBAHHA
IPYHTOLEMEHTHEIX KOHCTPYKITHH.

PaspafoTannpie KOHCTPYKTHBHEIE PeIIEeHHst JOJDKHEI BKIIOYATh B ce0s:

- omucaHEe H 0GOCHOBaHME KOHCTPYKTHBHBIX peleHHHE H pacderHEIX CXeM Iio
TPYHTOUEMEHTHEIM KOHCTPYKIHAM, IPHHATHIX IIPH pacdeTe CTPORTEILHBIX KOHCTPYKIIMIA:

- TeOMEeTpHYECKUe XapaKTepHCTHKM I'DYHTONEMEHTHBIX KOHCTPYKUMH (amaMerp, yron
HaKJIOHa, JUIHHE, Iar);

- tpefyeMble 3HAYEHHS TIOKas3aTeleHd IPOYHOCTHERIX H Je(OPMAlMOHHEIX CBOMCIB
PPYHTOUEMEHTA (IPOYHOCTH Ha OXHOOCHOE CHKATHE FIIH MOAYJE NeopMalliy);

- 3HAYEHHS PAaCcYeTHBIX HArpy30K HAa IPYHTONEMEHTHYIO KOHCTPYKUHMIO (BEPTHKAJIBHEIE,
TOPU30RTANBHEIE, BEUICPIUBAIOITAE, H3rHOaromue MOMCHTEL);

- pedopManEM OCHOBAHHN ¥ IDYHTOBRIX M@CCHBOB, BKmodalomux B celx
TPYHTONEMEHTHEIC KOHCTPYKIMH (BePTHKANBHEIE, TOPH3OHTANBHEIE, KDEHED);

~ pac4eTHBIE TEXHONOTHYECKHE IAPAMETPHI H3TOTOBICHHS FPYHTOLEMEHTHEIX KOHCTPYKIHHA
(maBmenwe, pacxol HEMEHTA).

B.5 Paznen «IIpoekT Opranu3au#y CTpOUTeIbCTRaY I TPOCKTHPOBaHA GyHAaMEeHTHBIX
KOHCTpYKOui u ocHosauuif u3 I'IID paspabateiBaeTca xak i HOBOIO CTPOMTENBCTBA, TaK H
IJIA PEKOHCTPYKUHH MM MHBIX YCTOBHH (MEPONPHSTHA A CYMECTBYOIHMX 06BEKTOB NpH
HeOOXOMMMOCTH HX YCHIICHASA WM 3aIOMTHI OT PasiHYHOIO BHIA BO3JcHCTBHI) H COCTOHT U3
HOACHMTENbHOM 3anucKy, rpadguiecKolf YacTH U TEXHONOTHYECKOr0 PErIaMeHTa BRIIONHEHHUS
pabot no yerpoiicTy KorcTpyKumi u3 ['13.

B TeXHONOrH4ecKoM periaMeHTe YKa3pIBaroTCca:

- pacqeTHbIE TEXHONOTHYeCKHe NapaMeTpsl uiroTosnerud I'TD;

- OYepeaHOCTh BEIONHEEHNS paboT no yerpolcTsy I'1lD Ha o6pexTe;

- TpeGopanyis (3a11aHKe) Ha BEIIOTHEHHE ONBITHRIX paboT;

- Tpe6oBanus no xoHTpoo kadectsa 11D na Tane onBITHEIX paGoT ¥ OCHOBHEX paboT
no maroTosnermo 113,

B.6 Pasnen «Muasg JoKyMeHTAMA» JUIS IPOSKTHPOBAHEA GYBASMEHTHEIX KOHCTPYKIMH i
ocropamnit w3 ['ID paspaGarsiBaercs I COXPAHHOCTH OKpYyXaroue#l 3acTpolKH, HHBIX
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3aIIMTHEIX H BCIOMOTaTEeNBHEIX MEPONPHSATHH PH HOBOM CTPOMTENBCTBE MM PEKOHCTPYKIMH
H COCTOHT H3:

- MOACHAUTEILHOM 3aIMCKH, BKIIOYAtOIIeH pasenst o b.3sacTosmero npuIoKeHus;

- rpadugeckoii JacTh, yauTHBaomel TpeGopanms b.3 HacTOAIMErc NPHIOKEHA;

~OTYETHBIX MaTepHalOB ONBITHEIX paGoT, eciii OHM IPERyCMOTPEHE! Ha 3TANe H3BICKaHHH.

B.7 I'patbuyeckaq JacTh NPOEKTHON NOKYMEHTANHH HA TPYHTOIEMEHTHRIE KOHCTPYKIHH,
H3TOTABIMBACMBIE [10 TEXHOJIOTHE INIyGHHEOTO NIepeMeIBaHHIA I'PYHTOB, B 06IIeM BUIE, XO/DKHA
GOJEPIKATh:

- MacIITabHbIe HEXEHEPHO-TEONOTHIECKHE IUIAHBl H XapaKTepHbIE pa3pessl ¢ HAHCCCHHEM
ocelf 06BeKTa KANUTATEHOIO CTPORTENLCTRA, IPOSKTHBIX KOHTYPOR H Pa3MEPOoB 30H YCTpOHCTEa
TPYHTOIIEMEHTHEIX 3JIEMEHTOB M HX abCONIOTHBIX OTMETOK, a TAIOKe NAHHBIE o (QH3HKO-
MEXAHWIECKHM CBOHKCTBAM IPYHTOB;

- IiaH pacHoNoXeHWs IPYHTOIEMEHTHBIX KOHCTPYKUIHH ¢ OpHBa3ko#f Mx ocedl K ocaMm
00BeKTa KanMTaNbHOTO CTPOHTENBCTRA, KOHCTPYKTHBHEIE Paspeshl ¢ NPHBA3KOH K MEDKEHEDHO-
FEOJIOTHYECKAM YCHOBHAM (KOJNOHKAM), CHCHA(HEKANMA TPYHTOUEMERTHEIX KOHCTPYKIUMH
(HOMep, yTon HAKNIOHA, OTMETKA BEPXa H HM3a KOHCTPYKIMH, HHaMEIp, IJMHa, wucio, ofmasn
JUEHAa), BEAOMOCTH 065eM0B paboT H MaTepHasoB.
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Hpuaomenue B

Bmxy IHHe BEIeCTBa, NPpHMEHACMBIC DY 1. J’l}"ﬁﬂHHBM nepeMeniuBaHuH

Ta6bnmma B.1
Tun rpyera TIpaMensgemMoe BsoKymmee

Tana
Vi3BecTs Mil¥ M3BECTKOBO-IEMEHTHAA CMECH

ITnactrunan rimea

Opranuyeckue H3BecTKOBO-IEMEHTHAS CMECh HIIH CMECh IIEMEHTa C IPaHy THPOBAHHBIM

TJIAHBL # B JIOMEBHEIM [IJIAKOM KM H3BECTKOBO-THIICOBAA CMECh, IEMEHT

Topd IlemenT MM CMECH IEMEHTE ¢ TPAHYIMPOBAHHEM JOMEHHEIM ILIAKOM
WM CMECH [IEMEHTA, H3BECTH ¥ THIICa

Cynsdarasie [emenT WM cMeCh IEMEHTA ¢ IPAEY/IHPOBAHHBIM NOMEHHEIM IUIAKOM,

TPYHTE cynedarocToiKkui eMerT

Harock! una HspecTroBO-IIEMEHTHAS CMECH WJIY HEMEHT

Ilpr BA2KHOM CMEIMBAaHHH B OONBIIMHCTBE CHyYaeB NpHMeHseTcs OOBIMHBIH
nopriaHAneMent. Jlis PPYHTOB ¢ BREICOKHM COJiepiKatieM OPTaHHKH MM IS CHabbiX TITMEHCTHIX
IPYHTOB MOI'YT IPHEMEHATECA 0co0bIe cBa3yiomue. CMecH 301bHOM EUIM, THIICA B IEMEHTa MOTYT
NPUMEHATECS, eciH Tpebyercs npouHocts o6pabaremaeMoro rpyara 1-3 MiTa.
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Hpunoxenne I'
YcrpoiicTBO apMHPOBAaHHLIX FPYHTONEMEHTHBIX 3JIEMEHTOB

I'PyHTOLEMEHTHBIH 31EMEHT ¢ Pa3BUTOH GOKOBOM IOBEDPXHOCTBIO HMEET 3HAYMTENBHOE
NpEAeAsLHOE CONPOTHBIICHAE IPYHTOBOrO OCHOBaHMS, PH 3TOM MOXeT Habmozatecg AeHIHUT
OPOYHOCTH IO MartepHaly. ApMHDOBaHHE NO3BOJIeT CONM3HTL 3Ha49eHHS COHPOTHBIEHHA
TPYHTOBOTO OCHOBaHHMS M IPOYHOCTH CTBOJIa H HOOMTHCS 3 CHYET 3TOTO ONTHMANBHBIX C TOYKH
3PEHHUA MaTEPHAICEMKOCTH IIPOSKTHBIX PelIeHHH.

I'.1 IperMymecTBO XeNe3066TOHHBIX NEMEHTOB 110 CPaBHEHHIO ¢ METAIUTHYECKUMH (pH
HX HCHOJIb30BAHHH B Ka4deCTBE MOCTOAHHBIX KOHCTPYKIHMH) 3aK/HOYacTCs B MX KOPPO3HOHHOH
CTOMKOCTH B HEOJHOPOJHOM BHICOKOIIODHCTOM MaTepHane, KakuM SBISETCH TPYHTOLEMEHT.
BTopoe mpeumymecTro — BO3MOXHOCTE OCHALIATE CEPACIHHKY «pybamkaMuy» Ajs o6pa3oBanys
aHTHCEHCMHAYECKOTO B pasAeHTENEHOTO 3330POB Ha JacTH G0KOBOH MOBEPXHOCTH.

I'2 ApmapopanHEle TIDYHTONEMEHTHElE KOMOWHHpOBaHHEIE CBad IenecoobpasHO
OPHMEHATE B CICAYIONHX CIyJasx:

- IEHTOYHEIX H TPYINOBEIX (YHAaMEHTOR NOJ] CHIBHO HarPY>XEHHEIE COOPYxeHAS GONbIINX
pasMepoB B ILIAHE;

- Ge3poCTBEPKOBHIX CBalHBIX (YHIAMEHTOB;

- cBa#HEIX QyHIAMEHTOB C BRICOKMM POCTBEDKOM, B TOM YHMCHE CBaf-KOJNIOHH, B TOM YHCIIE
B MEP3/AbIX TPYHTAX;

- CBaif B IPOCEAIOIHX ¥ OCCAAIOIIMX MACCHBAX, B TOM HCIIE Ha HAMBIBHEIX TEPPHTODHIX;

- cBaifHEIX hyHAAMEHTORB B ceficMUYECKHX pafioHax.

I'3 C6opurni xene300eTOHHEN! BBICOKONPOYHBIL CEPACYHAK MO3BOJACT 3aMEHHTH
6YypoBYIO CBAIO 3HAYMTENBHC GONBINEr0 CEYEHWH, IPU ITOM, IPYHTOIEMCHTHEIM JJIEMEHT B
TecYaHbIX TPyHTax 00ecHeurBaeT BEICOKOE NPEAENbHOE CONPOTHRICHHE.

I'.4 3agaua yMeHBIICHHS HET4THBHOTO TPEHHA B OCEJAIOMMX M MPOCEAAIOMHAX MacCHBax
IPYHTa CYHMIECTBEHHO YIpOMIaeTcs 3a CYeT BO3MOXHOCTH pasMElICHMs Ha YacTH JUIMHBI
CEpPACYHAKOR Pa3JeNUTebHOT0 aHTA(PHKIIHORHOTO C/I0S B3 MOPOIOHA, HEHOIONUCTAPONA U JIp.

B ceficMEYecKuX paifoHax pa3sdelMTeNBHBIA CHOM pacueTHOH TONNHHE Ha GOKOBOH
TOBEPXHOCTA CEepHEYHHKOB MMO3BONSET co3naBaTk ekt «rubkoro» MHOA3EMHOrO JTANKA U
CHIDKEHHSA celicMHYECKAX HArpy3oK.

T'.5 ApMmupoBaHHe CTaIbHBIMH apMaTYPHBIMH CTCPXKHAMH MIH CBapHEIMM KapKacamu
ZIOMYCKaeTCs U1 BPEMEHHBIM KOHCTPYKUMH, HaOpEMEp, OTpaX(icHHH KOTIoBaHOB. J[lua
HOCTOAHHBIX KOHCTPYKUMI CleXyeT NPHMEHSTH MEpPOHPHATHA IO aBTHKODPO3HOHHOW 3ailuTe
MeTanna. B 9acTHOCTH, IIACTHKOBEIE TO()pHPOBaHHbIC TPYOKH, 3aIIONHEHHLIE [IEMEHTHAIM KK
HOMMMEPLEMEHTHEIM PaCTBOPOM, HAEKHO 3alMINAIOT apMaTypy M HOBRONAIOT kKo3(dHnHeHT
HCOOJB30BaHUA 3a CY9eT YBEIM4eHHs IUiomagw OOKOBOH IOBEPXHOCTH METALIAIECKOTO
cepaeIHUKa. MeTalAdecKue CepAeYHHKA H3 HPOKAaTa YEPHBIX METAIUIOB MOrYT 3alMINAThCs
OHHMHKOBAHHEM WM CIEIHATEHEIME HOKPHITHAME.
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a — cxema KoMBUHMpPOBaHHOM CBaM ¢ CepPIETHUKOM; 6 — cxeMa KOMOHHBPOBAHHON CBAM B HAMBIBHAIX H
APOCAACYHEIX IPYHTAX; 6 — CXeMa KOMOHHHpOBaHHOMN CBaH ¢ xelle300eToHHON KONOHHOM B KaYeCTRe CEPHEYHNKE; 2
- CXEMa xomﬁmmpoaami{)ﬁ CBaH ¢ 3aImuToH ApMaTYpHOTO CePDHCTIHUKE
1 -TT13; 2 — xene3obeToHHBIH cepaedHHK; 3 — roppUpoBaHHas IUIACTHKOBAA 3aIIMTHAS Tpy6a; 4 —
MENKO3ePHUCTHEI 0eTOH; 5 — CTaNBHOH apMaTYPHBIH CTepAeHs NepHOAHIecKoro npodmis

Pucynor I.1 ~ Tanpl apMAPYIOIMAX 3/1eMEHTOB
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IIpaaoxenne J§

Onpeue.rlelme AJIRHBI H CINIOIHOCTH rPYHTOUECMERTHOIO 3J1EMEHTA I' eod)nqeclmun
MeTOAaMHE

Onpenenerse AMHHEI H CILIONIHOCTH IDYHTOLIEMEHTHOrO 3JleMeHTa Ge3 BHIOYpHBAHHA
KEpHOB MOXKET BBIONHATECH CeHCMOaKyCTHIECKHMY METOJaMH.

OcHoBHOM MeTOJ NpOBENEHHA HCIBITAHMM IO ONpPEACICHHIO JMHBI M CIUIOHIHOCTH
I'PYHTOLEMEHTHOTO 3NEMEHTa — JIPOBEPKa 3X0-TecTepoM. OH OCHOBaH Ha H3MEPEHHH BpeMeHH
MEXKIy MHTEPBATAaMH H3JTyICHHS YIPYTOH NPOJONBHOH BONHEI B TPYHTOLEMEHTHOM 3]IEMEHTE U
DpHXOda OTPaXKEHHBIX BoiH. OTpaKeHHas NPOJOJBHAS BOJHA BOZHMKAET B MECTaX U3MEHCHHS
MeXaHMMEeCKOro HMIeAanca (MEXaHMIeCKHH MMIIeIanc NPONOPIMOHAIEH CKODOCTH IPOJIOILHOH
BOJIHBI B CBae ¥ IUIOMAJH NONEPEIHOro CedeHHs). B OZHOPOAHOM IPYHTONEMEHTHOM 3JIEMEHTE
CKOPOCTH HOCTOSAHHA H TaM, IIe HAXOAHTCA HIKHHUM KOHEN] CBaH, IPOHCXONUT OTPAXKECHAE BOJIHBL.
B cimyuae HapymeHHdA CIUIONIHOCTH TPYHTOLEMEHTHOTO 3/eMeHTa (UKCHpyeTcs JOKaIBHOE
OTPaXCHWE CHTHAIA.

JimEa TpyHTOIEMEHTHOTO 31eMeHTa L BEMMMCIIIeTCS, HCXOAA U3 M3MEpeHHEIX HHTepBana
BpeMens A/ B CKOPOCTH PacripocTpaHEHHA NPOJONBHOHN BOJHEI B rpyHTOneMenTe Vp. CxopocTs
PacIpoCTpaHeHHA MPOAOIEHOR YIpyToif BONHEI B IPYHTOLEMEHTe V), npuHEMaeTcs paBHo# 3600
M/c.

L=0,5MV, (L1

Jlns nposenenms wcnbiTaHui NPHMEHAETCS BHIPOBHEHHA! FOPDH3OHTANbHasd IOBEPXHOCTH
OrONOBKA [PYHTOLEMEHTHOTO 3leMeHTa. [IpHEMHHK 5Xo-TecTepa YCTaHaBIMBaeTcs H
3aKpeIiieTcs Ha NoBepxHoCTH. Bo3byxneHme ynpyrod HOpoAoNbHOH BONHBI BRIIONHSETCS
MEXaHHYECKUM Bo3gelicTBHEM TeMIepoM (MOJOTKOM) IO IIOBEDXHOCTH B IPOJOIABHOM
HanpaBleHuH. QUKCAPYESTCS HHTEPBAT BPEMEHH MEXKAY HavualbHEM BO3ACHCTBHEM H IPHXOIOM
OTPKEHHOTO dX0-CHIHANA. K3Mepenre BRIIONHACTCA ¢ HOBTOPAEMOCTHIO He MeHee IECTH pa3 B
Da3HEIX MecTax CedeHud, ¢ HaKOINeHWeM MNaHHBIX II0 OpHo# Touke 6-8 pas. Toumoets
onpeneNneHus JIMHEI TPYHTOIEMEHTHOIO 3IEMEHTa 3aBHCHT OT INara KBaHTOBaHHA CHIHana,
pasrOro 20 Mxc u cocrasnger 0,1 M. Ilpoxoxzenue celicMOAKYCTHYECKOrO CHTHANa IO Tely
IPYHTOLEMEHTHOTO a3JeMeHTa (QuKcupyeTcs ¢ NOMOIIBI0 peduexTorpamMel  (mpumep
pednexrorpavmel npuseger Ha pucysxe J.1 (mpmmoxenme [[)) mo xortopo#i ompepensercs
CIUIONIHOCTE MaTepHaa.

%Aﬂngh

TN

Om 10 20

Pucynor J.1 - Iipamep pedreRTorpaMmel IpoxoxaeHud celicMOaKycTHTIeCKOro CHraana
00 FPYHTOUEMEHTHOMY 3JieMenTy Aannol 39 M

JlomoHETeHHE KOHTPONGHEIN METOI OTpe/Ie/eH s JITUHE IPYHTOLEMEHTHOrO JeMeHTa
— METOJ PErucTparuy JudparupoBaHHoi BONHEL

[Ipy pacmpocTpaHeHHE 1O TeNy TPYHTOLEMEHTHOrO EMeHTa YNpYrodl NpOIONbHOM
BONHEI, HIDKHEES CEeYeHHEe OJeMEeHTa sBINETCs MCTOYHMKOM JUGpArMpOBaHHOM BOJHEL,
PACHPOCTPaHMIOMEHCS K HOBEPXHOCTH 3eMIIA. V3Mepss BpeMs IPOXOKACHHS A parsipoBamHoi
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BOJIHEI OT HHE3a TPYHTONEMEHTHOTO JJIEMEHTa JO HPHEMHHKA Ha IOBEDXHOCTH 3€MIIH MOXHO
OIpEeeNUTh AIUHY FPYHTOHEMEHTHOIO JJIEMEHTA
L=V,t, .2
rae V; — CKOpPOCTE pacHpOCTPaHEHHA YNPYTHX BONH B TPYHIE OT HHIKHETO CEUCHHA 10
HOBEPXHOCTH 3eMIIH, ONIPEAEIACTCS Ha MCIBITATENbHOM IUIOIIAfKE;
Iy — BpeM#A pacpOCTPaHEHHS YIIPYTHX BOJH B IPYHTE OT HIDKHET0 CEYeHHS [I0 HOBEPXHOCTH
3EeMIIH
Voto
ty = ——y (A.3)
Vp+ Ve
rie Vp — CKOpOCTE PacHpOCTpaHeHHs YRPYTHX BOJIH B IPYHTOLEMEHTHOM SJIEMEHTE 0T BEPXHEro
JI0 HAKHETO CeUCHNS,
fo — CyMMapHOE BpeMs PacrpoCTpaHEHHS YIPYTHX BOJH OT BEPXHErO CEYEHHA AO 3eMHOM
TIOBEPXHOCTH.
duKcHpoBaHHE TNpHXoJa IM(pPardpOBAHHOH BONHBEI Ha NIOBEPXHOCTH BBIIOTHAETCH C
MNOMOLIBI0 PA3MEINCHHBIX B JIMHHIO BEPTHKANBLHO OPHEHTHPOBAHHEIX CEHCMOJATYHKOB H
3anuCcHBAIONIEH celcMOCTaHIEM BRICOKOM YacToTs! auckperasamud (15 k). Yucno npHeMHEBIX
naraukos 8—10 mt., paccTosare Mexay AaTauxam 2,0 M. Bo3byxnenue yapyro# IpoaoasHON
BONHB! BBHIONHACTCA MEXAHHYECKUM BO3ACHCTBHEM TeMIEpoM (MOJOTKOM) IO FOPH3OHTALHOR
HOBEPXHOCTH OTONIOBKA TIDYHTOHEMEHTHOTO DJIEMEHIA B NPOJONBHOM  HalpaBICHMH.
dukcEpyercs HHTCpBAN BPEMEHH MEKAY HavalbHBIM BO3JNCHCTBHEM M IIPHXOAOM
g parApOBaHHON BOMHEL M3Mepenre BHIIONHACTCA ¢ INOBTOPAEMOCTHIO HE MEHEe IECTH pas,
6e3 MIMCHEHMA DacCTaHOBKH  ceficMompHeMsukoB. TOYHOCTE onpemenenus  IVIHHBE
IPYHTOLEMEHTHOTO 3ieMenTa cocTaser 0,1 M. IIpoxoxaenue celicMOaKyCTHYECKOrQ CHIHANA B
TpYyHTe PETHCIPHApYETCA Ha celicMorpamme (IpHMep CeicMOrpaMME] IIpUBENEH Ha pHCYHKe J[.2
(mpunoxenne J1)).

HOMep peanuaaLium
1 2 3 4 5 6 7 8 9 10
L] U
13. 13.338
26,66 26.667
40
50,3 -53.333
66,657 -66.567
80
i 3
83,3 383
108,67 106.67
4 (
121 A ) T t¥-120
1t MO

- roporpac andparuposanHod BONHL!

Pucynox /1.2 - Tpumep celicmorpammei ¢ perucrpangeli sudparupopagHoii BoXHBI
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HpounocTaele B JeopMANHORAbIC XADAKTEPHCTHIH IPYHTOLEMEHTA, HOJIYIeHHOTO
METOH0M IIyGHHHOTO HepeMemnBAHAS

Ta6nmnoa E.l - OpaeATHpoBoYHBIe 3HaTeHHE MOAY.Id AeOopManAE rpyaToneMenTa Fyq,
Mila, #3 rpyHroB, yKpemieHHbIX mopriaanguementom IIII 500 (mpm

ofipaGoTie rpyRTa DIIyGHHHBIM epeMeNIHBAHHEM)

Bup yKperigeMbIX TPYHTOR Josuposxa nemenra, % no macce (xkr/m’)

4-6 6-8 8-10 10-12 12-14 14-16
(80— (120- (160- (200~ (240~ (280-
120) 160) 200) 240) 280) 320)

1 Ilecuano-rpapuiiHbie H

1ieOeHOTHEIE CMECH ONTHMATBHOTO 80-110 | 100140 | 120-180 | 150-210 - -

rpadyJIOMETPHYECKOTO COCTaBa

2 I'pauiiHbie meGeHOTHBIC HIH

APECBARKIC IPYHTAL PASHOICPHUCTONO | 7 g0 | 90120 | 130-160 | 140-180 | - -

cocTaBa ¢ copepikanueM a0 10 %

THUIEBATO-TIMHACTEIX YaCTHIL

3 I'papemucTeie necky

PA3HO3EPHHCTOro COCTABA WM

IpPaBesIMCTHIC TIECKH € CONEPIKAHUEM 70-90 | 90-120 | 130-160 | 140-180 - -

10 % ~ 20 % meuieBaTo-IIMHHUCTEIX

HACTHIL

4 Tlecku KpYITHBIE M TIECKH CpeHeH

KPYMHOCTH PasHO3EPHUCTOro

cocrasa ;6o ¢ conepxarmem 10 % | 80-100 | 100-120 | 120-140 | 140-160 | 160-200 -

— 20 % nBIneBaTo-rIMHACTBIX

YACTHIL

5 TTeckd MeNKHE ¥ NECKH ILLIEBaTHe - 80-100 | 100-120 | 120-140 | 140-160 -

6 Cynecu - 70-110 | 90-130 | 110-150 | 120-200 | 140-160

7 Cyrmunkn - -~ 60-110 | 80-130 | 90-150 | 110-170

Tabnuma E.2-Pacuernnlie XapaKTepHCTHKA FPYBTOUEMEHTA H3 FPYHTOB, YKPEILIeHHbIX
nopraasgnementom I 500 (upm o6paGorke rpynra riayGHHEBIM

nepemMeniHBaHHeM)
Marepuanni IIpousocTs Ipenen Mopys
OpH COKATYH | MPOUHOCTH Ha | YIpyroct# Ky,
R,Mlla |pactmxeHue npar Mlia
n3rube R,
1 KpymHoo610MOUHEIEe FPYHTEI H TPaBHIHO-TIeCHaHbIe 4,0-6,0 0,34-0,46 550-800
CMECH OITHMANLHOTO HiTH GIIM3KHX K ONTTHMATBHOMY 2,0-4,0 0,25-0,33 350-530
COCTABOB, YKPEILICHHBIC LIEMEHTOM 1,0-2,0 0,20-0,22 280-320
2 Kpynuoo61oMoYHbIe TPYHTEI H FPaBHIHO-IECHaHbIe 4,0-6,0 0,30-0,40 500-700
CMecH HeOITHMAIBHOTO COCTABE, TIeCKH (KpoMe
MENKHX, THLICBATHIX ¥ OXHOPA3MEPHBIX), CyTIech 2,0-4,0 0,22-0,28 330-480
nerxas KpymHas, Hie6eHb MaIo IPOYHAIX HOPOA H 1,0-2,0 0,18-0,19 250-300
OTXOMB! KaMHenpoGIeHNs, YKPEIUICHHEIE UEMEHTOM
4,0-6,0 0,26-0,35 480-650
3 Ileckn menxve H IBUICBATEIC, CYNECh NICTKad ¥ 2.0-4.0 0 18"0 25 300-450
neineBa SILICHHbIE HEMEHTOM L s
A% VP H 1,0-2,0 0,13-0,16 220-260

AN
voi
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Marepuansi IIpounocts TIpenen Monyns
TIPY CHATHH | TIPOYHOCTH Ha | yNpyrocTd Eus,
R,Mlla |pacTsxeHHe pY Mlla
usrube Ry, Mila
4,0-6,0 0,16-0,22 350--500
4 CymiecH TsoKeble NbIIeBAThIe, CYTIHHKH JIETKHE, 3040 0.12-0.16 730-350
YEPCIUICHHLIE LISMEHTOM 1,02,0 0,07-0,00 120-200
5 CyriuHKH TDKENbIE NBUICBATHIC, IIHHBI IECHYaHUCThIC 2,0-4,0 0,08-0,12 200-330
U MIBUIEBATEIE, YKPETUIEHHEIS IIEMEHTOM 1,0-2,0 0,05~0,06 80180
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