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AHHOTAaAaUH A

"MeToArMUYECKXHEe PexOMeHAAUHHK" npejHa3HaUeHN [ANA HYHXEeHepOos
NpPOeKTHPOBRMHXOB | nuHefHOro HHXEHepHOoro nepcosana
CNeynanu3npOBaAHHLIX NPON3IBOACTBEHHHX OpraHn3auyni. Hx ocHosHOA
geanrr ABASETCH NOMOWL HHXEHEPY-NPOeXTHPOBWHMXY H CTPOHTEND B
BHOOpe Haubonee PaAYHOHAABHOMC MNPHHUKUNA NPOEKTHPOBAHHUA 1]
cnocoba npoM3BOACTB2 PpaboT NO YCHALHHYD FPYHTOB OCHOBAHHA H
dynaameHros MHBLEKLUHOHHEMH METOJAMH, BKAVYAR cnocobu
YXPENHTEAbLHOA UEeMEeHTAaUHH M OYPOHHBEKUHOHHHX CBAaf, B XOHKPETHHX
HHXEHepHO-TeONOTHYECKHX H THAPOIeONOrHYeCKHX YCAOBHRX C YHYETOM
BMAA, THNA H KOHCTPYXTHBHHX OCOOEHHOCTER pPeKOHCTPYNPYeMHX
anaKni # COOPYXEHHRA . Kpoue TOro, B "PexoMexHgaunax"
PACCMATPHBAPTCH Pa3fIHYHHE BO3KOXHOCTH YCHACHUA HHDBEXLUHOHHHMK
cnocofanMn Hecymmx KOHCTDPYXUKHA PEKOHCTDPYHPYEMHX obbexron
BXINYAA CTEHH, KOJOHHW M cTOAbGH, CBOAN M APYrHe KOHCTPYKUHHK, a
Taxxe BHNONHEHHE HHBEKUHOHHOA TOPU3OHTANBHOA TI'HAPOMICAAUHH
cymecTByomMX 3aHHA ¥ COOpPYXeHHA.

"MeToaAKUYEeCKHe pexOMeHAaUHH" pa3paboTaHR Ha 6aze K B
passnTHe JeRcTrsyommux raas CHuI ] "PyxosoacTB" K HUM
(nonoxeHHAMHK KOTODHNX cneayer PYXOBOACTBOBATbLCH npH
NPOEXTHPOBAHHK, NPOH3BOACTBE H npHeMxe paboT nNO YCHIEHND
FPYHTOB OCHOBaHHA H QYHAAMEHTOB HMHBEXUHOHHHMH cnocobaMn).

"MeTOoAHUECXHE DexOMeHAAUMH" pal3pabGoTaHH rJABHHM HHXEHEPOM
¢énpMu "BoccraHoBaeHHne"” A.H.EroposnM NpM YHACTHK BeAYymMMX cCheyu-
annctos HM¢"Pecrasparop G3R" B.A.DanuoA, Mymta#t H.A., AxKzapoco-
soft H.J.

OCHOBHHE TEeXHOJNOTHUYEeCKHe TMNpHeMb YCHIEeHHS TPYHTOB OCHOBa-
HHA, CYWECTBYOWUNMX PYHAAMEHTOB M HeCYUNX XOHCTPYKUMA OTPaGOTaHb
coBMeCTHO C dHMPpMOfRR "CeocTpofi-M", rexHepanbHui AnpexTop Wapunos
3.H., XOTOPOMY 2aBTOP fIPH3HATEJNleH Taxxe 3a BO3MOXHOCTbL H3fAHKA
HacToAmNX "MeTOAMYECKHMX pexOoMeHpayuWA™.

HacToamee n3ganne “"MeToAHUECKHX pexXoMeHZauui" dABaserTcs
BTOPHN, ACNONHEHHBIM 2] YAaCTHUYHO nepepaboTaHHMM H3IJaHHKEM
“PexoMedfaUHUA”, pas3paboTaHHHX aBTOpPOM B HKCTHTYTE
“Cneynpoexrpectaspauns’” MuHuncrtepcTsa KyabTypu PCOCP n n3gaHHuX
B 1984 roay.

Opno6pens M pexoMeHAOBaAHH K #3gaHKML COBeTOM Yy4dpeanreanen
A/Q "BocctaHoBneHnue” 27 ¢espann 1997 roga. Mpotokon N 16,



BBEAREHMHE.

lipy NpOBeREeHHH PEeKOHCTPYXUMH , DPeMOHTHHX paboT H pecraBpauMM 3ja-
HWUII M COOpyXeHu#i cTapoil DocTpofixy,ZeACTBYOmMMX NpeANPHATHA W Npou3~
BOACTB, ORHOH H3 IIaBHHX 3afay,CTOSMMHX Nepelli CTPOHTENSMH,ABRAETCH On-
pefleleHHe COCTOSHHA CYMECTBYPEMX HEeCYEMX KOHCTPYKUMH,cnoco6HOCTL HX
BOCNIPHHHMATDL JleficTBYDRMEe M JONOIHMTEJNbHHE, BO3HHKapmye B XOAe peKoHC-~
TPYKIVH HArpy3X#H H,B KOHEYHOM cueTe,BH6OpD,B ciyyae HeOGXOAHMOCTH,CHnO-
coba MX YCHIEeHHs.

B npouecce 3KcniyaTanuM 3haHuil ¥ COOpPYMeHH#l,BO MHOI'MX cayuasax,
npoucxonarT aAedopMaliM HECYMMX XOHCTPYXKUHMH,BH3HBaeMHe Pa3iNYHHMH NDPHUYM-
HaMn. OfHOHM M3 Hanbollee pacnocTpaHeHHHX NPHYHH RedopMannfl ABASIOTCH He-
paBHOMepHHe OCalkH,KoTOopHe, B CBON ouepejb,BH3HBawT AedopMauuyH M pas-
PYINEHNS HEeCYWHMX KOHCTPYKUHHA - CTeH,XONOHH,epekpHTHH,CBOROB, nepeMHuYex
OKOHHBIX H ABEpPHHX nNpeMoB M Ap.HepaBHOMEpHHe Ocajx# 3laHuit M COOpPYXeHH#R
MOTYT OHTBH BH3BaHH MHOTHMH daxKTopaMiu.

Hapssy C U3BeCTHHMH METOJAMH YCHIEHHS HeCYMX KOHCTDYKUH’ H,npex-
e Bcero,O0CHOBaHHi U dYHAAMEHTOB CYMeCTBYDONHX 3xaHuit B coopyxeHuit Ta-
KHMM ,KaK IlepexkJiafKa CYmecTBYDHHX H NoABelleHWe HOBMX DYHAAMEHTOB, yCT-
po#icTero o6ofiM ANA yKpenaeHusa Xnaaky dyYHRaMeHTOB M YMEHBEEGHNS YACABHHX
NaBNeHUH OT COOPYXEeHHH Ha I'PYHTH OCHOBaHHS,YCTPOHCTRBO B6IN3M cymecTBy-
OMMX PAa3JIMUHHX NO XOHCTPYKUHMAM CcBailHHX QyYHAAMEeHTOB C nepepaueft Ha HHX
Harpy30K OT CoOOpyXeHHU#, HIpUMeHeHHe Pa3JHUYHHX MeTOAOB XMMHUYECKOIro 3aK-
peniexdyss 'PYHTOB OCHOBaHMA W T.n0.(1,2),Bce B Gonbmmx o6bemMax npHMeHS-
KWTCH HHBEKIIMOHHHE METOAH YCHMAEHHMS, B TOM UHCIe YKPemnHTeRbHOR uemeHTa-
UMY TPYHTOB OCHOBaHHUSl MbyHNaMeHTOB M OGYPOMHBEKIMOHHHX cpafl.Ras ycHie-
HHS HaZA3eMHHX HeCYHHX XOHCTPYKUHMA - CTeH,KOJNOHH,nepexpuTHit U aAp. -
MHBKUHMA KAafKH,B TOM YHCIAe C apMHPOBaHHEM ,YCTPOACTBO MHBEKNHOHHHX aH-
KepoB, HHBEKUHsl KJaAKM CBOARCB MNepeKkpuTHit B coueTaHMH C ycrTpo#ACcTBOM
TOHKOCTEHHHX XeJjle306eTOHHHX o6onoueKk M ApYyrHe cnocobu ycCHAeHHs.

YculeHHe HeCYMHX XOHCTPYKUMH MHBEeKLMOHHHMHM MEeTONaMH HMeeT Qoo
CpagHEeHW® C APYIrHMH M3BECTHHMH METONRAMH,IDMMEHSIeMHNMH NPH pecTaBpalMH U
PEKOHCTPYKUHY CYHeCTBYORHMX 3pxaHuit U coopyxeHMit pap NpeMNymecTB,B TOM
yncne: '

1.BO3MOXHOCTH BHIOJHEHHS! YCHIeHHa 6e3 HapymeHHSsI BHONHero BMaa M
KOHCTPYKTHUBHHX OCOOEHHOoCTe# 3flaHMs,uYTO O0CO6eHHO axTyanbsHO NPHW pecTaB-—-
PaliMn TMAaMSATHHKOB apPXHTEeXTYPH H,B YacTHOCTH HX DYHAQMEHTOB,MOI'YEHX
npeACTaBNATh coboi ocobhit MHTepec KakK HNaMATHMK MHXeHepHOro MCKyYCCcTBa.

2.BO3MOXHOCTDH BHIONHEHHMS YCHIEHHS I'PYHTOB OCHOBAHMS M dYHAAMEHTOB
B COYEeTaHHH C YBeJdHUYeHHeM noJaesHoro obbeMa 31aHusa 3a cueT ycrpoficTtBa
TOA HMM JIONOJNHHTENbHHX NOABaNbHHX NOMemeHMd,4YTO OCOGEHHO BaXHO NpPH pe-
KOHCTPYKUHH paloHOB CTApHHHOR 3acTpoilxH,rje nO YCHOBMSIM OXPaHH naMar-
HMKOB ApPXUTEKTYPH HEeBO3IMOXHA HAJCTpoRKa 3jaHM#t,a yBenHMYeHHe MX 3XCHnay-
aTUPYEeMOH nJomaa¥ BO3IMORHO JAHMEb 3a CUEeT OCBOEHHSA MNOA3IEMHOI'O HPOCTPaAHC-
TBA.

3.BO3MOXHOCTL BejeHHs paboT no yCHIeHMD H3 NOABAJOB 3faHuit BHCO-—
TOH ZOo 2.5 M, C JIecoB U Bepxa CTeH 3aaumil.

4 . BO3MOXHOCTDb NPOBEJEHHS YCHAEHHS NPAKTHYECKH B JAPOHX TIpPYHTOBHX
YCIOBHUSX.



5. BO3MOXHOCTE HNpoBe/leHUd YCHISHUS PPYHTOB OCHOBAaHMS M QYHAAMEHTOB
6e3 npexpalleHHMs MAM OCTAHOBKH BHIIOJHeHWUS APYruXx paboTr no pecraspalium
MIHA PEKOHCTPYXUHMH oOBLexkTa.

6.BHCOKAA HAJAEXHOCTbH MHHBEKIIMOHHHX MeTOAOB B COUYEeTaHWH C BO3MOX-—
HOCTBLO NPHMEHEeHHS CcOBpeMeHHHX 2»0PeKTHBHHX MeTONOB KCOHTPOJS KauyecTsBa
paboT.

7.BricoKasn 3KOHOMHUYecKad 30PeXTHBHOCTHh MHBEKUHOHHHX MeTOHOB YCHIe-
HHA, MHWM3KHH DAacXOl MaTepHalloB Ha e€AHHHMIY BOCHPHHUMaeMo#l HarpyskW, MH-
HUMallbHee 3aTpaTH pyyHoro Tpyzxa (5,6,7,8).

B 4yucne WUHBEKIHOHHHX MEeTONOB YCHJIEHHS I'PYHTOB OCHOBaHWUA U dyHAa-
MEHTOB B HacTodllee BpeMs HaHbolbmee pacrnocTpaHeHHWe B POCCHMM NOJAYYHI
METOJ YCHAEHHHA C NOMOMBbE OYPOMHBEKIHMOHHHX cBait. BypoMHBEKLHOHHHE,
HNY,KaK TPHHATO HA3HWBATh UX B 3apybexHOoN npakTHKe, "KopHeBHAHbE cBaH"
- ORHA W3 pPa3HOBHAHOCTel GypoHaGMBHHX cBail.HasBaHMeM "KopHeBHIHHE' OHM
oba3aun dopMe dyumgaMeHTa, npeacTaraapmeroc coboii,yane BCero,nydyok
cBafl, pacCXoAAMUXCA NOA Pa3AMYHBMH YriaamMy HaxkKJOHaA M HANOMMHABDIHX KOPHH
AepeBbeB,a Takxe popMe caMoro CTBOJla CBaM,HMMepmero Io QIMHe MHOTOYHMC-
NeHHHe MeCcTHHe YUMPEeHHS ,NoJydyaeMHe [NPU HarHeTaHWM pPacTBoOpa B CKBaXMHY
nosi AaBiaeHHeM.OTIHUHUTeNlbHHMH OCOOEeHHOCTAMHM CcBadt 3TOro THUna SBAANTCH:
ux Manmit aunameTrp 50-280 MM ,o0b6bunoc 127-190 M; O6oJubiHOEe OTHOCHTERBHOE
3araybnenne L/D,obnuHo Gonee 100; MaTepnan CTBoOna —apMHPOBaHHBII MenKo-
3epHUCTHH beToH; cnocob H3rOTOBJIEHHUS - HMHbEKIMA OeToHa B CKBAXUMHY nNopx
pasnennem (3,4).

YcullenHe oOCHOBaHM# M (PyHZIaMeHTOB OYPOMHDBEKLUMOHHHMH CBAasIMM O6BIYHO
BKJINYAET JBA OCHOBHHX 3Tana,KawJsi M3 KOTODPHX MOKET WMeTh CaMoCcTosi-
TellbHOoe 3HaueHWe.llepBHi 3Tan - yKpenuTellbHas L EeMeHTAalus,npH KOTOopoM
NPOU3BOAKTCH YCHISHUE KIAAAKHM CYHECTBYOHUX GYHAAMEHTOB HMHbeKUUeld B HHX
HEeMeHTHOI'O HJH PacTBOPOBR JIPYPHX COCTABOB,a TaKKe 3aNoJHedWe TOJOOHbIMH
pacTBOpPAaMM HMEeBRHHXCHA NYCTOT HA KOHTaxTe QVHIAMEHT~-TPYHT,; BTOpOH BTan -
YCTPORCTBO cOOCTBEHHO OGVYPOMHBEKIUMOHHRIX CcRadl,CAyxXamux And nepepauun Har-
PY3CK OT COOPYXEHHS Ha HHUKelleXaliMe, MallOCKUMAeMhe [PPYHTH OCHORAHMUA C
HeJdb® nNpexpameHusi ero HepaBHOMEPHHX OCajfJoK M YMeHbUEeHHMS OCcalloKk Coopy-
REHNS B ILEJIOM,

Bub6op crnocoba  YCHIEHHMS HeCYHKX KOHCTPYKUHMA PeKOHCTPRYHPYOMuX HWIH
pPecTaBpUpPYeMBX OOBbEeKTOR,B TOM YHCJEe OCHOBAHMH H OYHOBMEHTOR,OUPOA-ARA -
eTCcs TIPHUY¥HaMH HeoOXOAMMOCTH YCHIEHHS,KOTOpHEe 3aBHCAT OT BMJA BLIIOAHY-
eMpix paboT — KOHCepBauNnda,pecTaBpalins MIHM PEeKOHCTPYKIHNA COORYMEeHWS.3TH
paboTH MOryT GHTBL CBA3aud c pMrcalnueil cymecTByRied CHTYalMH,BOCCTRHOB-
NeHHeM HIKM BOCCO3faHNEeM YTPauyeHHHX SJeMeHTOBR COOPYXeHNs 6e3 H3MeHeHWud
ero InepBOHAYANAbHOTIO BHJZla M Harpy30K,a TakKyKe NepenidaHnpoBKo#,HaJcTpofi-
KOH M ZPYrHMH MepoOnpHUATHSMH ,CBA3AHHHIMH C M3MeHeHHeM ¢QVHKUMYM CcoopyRe-—
HHUS, MOIHOCTH NPON3BOACTEBA M €ro TeXHOJOIHH HIH BHJA BHIyCKaeMoO# npo-
AYKUMHM - 238 TpOMBIJIeHHHX npennpHaTHii.Bubop cnocoba ycoHiIeHHs Henoc-—
peiICTBeHHO OOYVCHOBJIEH TaKXe NPpHUMHAMM ¥ XapakTepoM uMepmnxcs pedopMa-
UM, TPYHTOBHMH YCIOBMSIMH M ,KOHEYHO,KOHCTPYKIMHeH M MaTepHalioM ycHIsie—
MHX HEeCYWHX BAeMeHTOB.

IIpy yyeTe 3THX PaKTOPOB H,KPOMe TOTrO,ONbHTa NPOEKTHHX M NPOHU3BOAC-
TBEHHHX OpPraHvu3aluvi, BHIONHIPDIHUX PEeKOHCTPYRKIHME HIM BeAYiMX pecTaBpaiM-—
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OHHHe pPabGoTh,HX TpPaANIMA, HANHUKA TOrC MAH MHOrO HeoOXOAMMOr'o NpH TPO-
nsponcrTse pabor o060pYAOBaAHHA M MaTepHanoB BO3IMOXHO HaZAeXHO ¥ KadecT-
BeHHO BHNOJHHMTH YCHIIEHHe HeCYMHX KOHCTPYKUMH#,ocHoBaHM M dyHaaMeHTOB
cymecTBYOHHX 3/1aHuH H coopyxeHuit.OnTHMalbHOE TeXHHYEeCKOoe M 3IKOHOMHUYeC-—
KOoe pemeHHe 3TOH 3agaym NMoxeT OHTb HalileHO JuEb NyTeM OUEHKH M CpaBHe-
HHUSI HECKONBbKHX aNbTepHATHBHHX BapHaHTOB YCHICHMA B JAAaHHHX KOHKPETHHX
yCcnoBHAX .lIpHueM ,0COGEHHO BAXHO NOAYEPKHYTH,4YTO NpoNecc pemeHHs npobre-
MH AOAXEeH GHTbL BO BCeX cliydyasiXx He (opMalbHHM,TBOPYECKHM M HayuHo oboc-
HOBAHHHM.

TakuM o6pa30M,B KaxXzioM KOHKpPeTHOM ciiyyae NpM NPOEKTHPOBAHHHM YCH-—
NeHHs1 pemapTCs JIBe 3ajlau,offHa M3 KOTOPHX cBfA3aHa c obGecneueurem Heob-
XOAMMOR IIPOYHOCTH H YCTOHUHBOCTH 3AaHHA HIM COOPYXEHHsi,a BTOopas - C
NPHUHATHEM Hauboliee 3IKOHOMHUHOr'O pemlleHMs,JOCTHraeM0e TeXHMKO-2KOHOMHM-
YEeCKHM CpaBHEeHHs Pa3JMYHHX BapMaHTOB YCHACGHMA.

B HacToamux "PexoMeHRAUUAX" HIJNOREHH OCHOBHHE MNOJOREHHS NO NPUH-
HHMNnaM NMPOeXTHMPOBAHMA M NPOHMIBOACTBY paGOT NMPH YCHIEHHMM I'DYHTOB OCHOBa-
HHS , PBYHAAGMEHTOB H APYrUX HECYMHX KOHCTPYKUHMA DPEeXOHCTPYHMPYEMHX MM pec-
TaBpPHPYEMHX 31aHMA M coopyxXeHMH HMHBEKLHOHHHMM MeTORaMH,NOo3BOASDAME Dpe-
WaTh MNOCTaBJEHHHE 3ajay¥ KOMIJEeKCHO,HCHOAbL3YH CTaHAapTHHHR HabGop obopy-
AOBaHMs H YHHBEpCAalbHHEe TEeXHONOTHYEeCKHEe CXeMH.

IIpn cocrasneHHH "MeTOAWYECKHX pexoMeHpauu#i” HCNONB30OBaNacCh HOpPMa-
THBHast JWTepaTypa W nybamkauum paGoT,OTpPaxawmHX COBDEMEeHHOEe MOJNOXeHHe
M TeHJeHUuH B paccMaTpHBaemoift obinacTH CTpouTeabCcTBa.



OBIlAS YACTH

I. UHReHepHO-TeoJiornuyecKue HIHCKAHUA, obclejlOBaHHe CYUECTBYIOHHX

dyupnaMeHTOB.

PemeH¥® BONpoca O HeOOXONHMOCTH BHINONHEHUA YCHIAEHMA QYHAAMEHTOB H
pubope cnocoba YyCHAEHHS JONXKHH NpefleCTBOBATL HHRXEHEPHO-I'€OJIOI'MHYECKHe
M3INCKAHHuA ¥ obciejoBaHHMEe KOHCTPYKUHH cymecTByomMX GyHHaMeHTOB.

Tipy nNpOoBefleHMH HHEEHEePHO~TeOoJIOTMUYECKHX HIHCKaHWH HCcCcaelyYDwT CBOHC-
TBA PPYHTOB OCHOB3HHMA HEeNOCPeACTBEHHO B NpeAeiaX I'NYyO6HHB 3aJIOXeHHS
dyHAaNEeHTOB M noA MX NoAomWBON, a Takwe Ha raybuHy cmmMaeMoi toxmu. Ko-
AYYEeCTBO CeONOrHYecKMX BHpPAaGOTORK, CKBaXMH M umypboB, HABHAYapWT B 3aBU-
CHMOCTHM OT pa3MepoB COOPYMEeHHMsI B IJjlaHe, ero THna, 3TaxdoCTH, MaTepna-
Ja, NPOTAXEHHOCTH H KOJHUECTBa HeCYMHWX CTEeH M OTAeNbHC CTOSHMX Onop,
HaNHUMA TMORBAJOB M MNOJA3EMHHBX XKOMMYHHKauH#, .  cioxHOCTHM penbeda nIOWaARKM,
XxapakTepa okpyxawmel 3acTpo#KH, HANMUHMA aPXMBHHX CBeJieHHH O HAaHHOM CO-~
ODPYXEeHHH H TNPOBOAMBIIMXCA Ha IJOWIAZKe B NOpejmecTBYONUHe Ol HHRXeHep-
HO-TeONO'MYecKHX K3HCKaHMuX. B obmeM cayyae KOJHWYECTBO pa3BeAOUYHHX
CKBa¥MH JOJXHO OHTL He MeHee TpeX, KoJudecTBOo wypdhoB — He MeHee NATH,
3axKnaZiiBaeMbX B MecTax, Haubosee XxapakKTepHHX ANA OlpeAeleHUst KOHCTPYK—
uH# obcaeayeMux (PYHZAMEHTOB H IIDHYPOUYEHHHX K HauboJlee BHpaXeHHbM JAe-—
dopMaLINAM KOHCTPYKUHHA.

llenbe HHREHEPHO~TEOJIOTHUECKHMX HIBCKaHH#il ABIAeTCHA onpepeleHve ou-
3MKO-MEXAaHHUECKHUX H RedOpMaTHBHHX XapaKTEepPHCTHK TFPYHTOB OCHOBaHMHA, a
TaKxe onpeleieHHe NOAOXEHHA YPOBHA NOA3eMHHX BOJi, B TOM YMcCIe, C yye-
TOM €ro Ce30HHHX KojleGaHH#ti M XHUMHYEeCKOrc cocTaBa [ANA YTOUHEHHUsl Xapak-
Tepa U CTelleHH arpecCHBHOCTH NO OTHOWEHH® K MarTepuHany OyHAaMeHTOB.

Ob6cnenoBaline gyHAaAMEeHTOB BKJINUAET BHABJIEHHE KOHCTPYKIHHW, oOOpefe-
JleHUe TreoMeTpHYecKHX pa3Mepos U QOPMH, XapaxTepa M MaTepHalla KJXagky
dyHAAMEHTOB, a TaxXxkXe MeXaHW4YeckoW NPOYHOCTHM MaTepHala KJIaJKMn M CBA3YL-—
Kerc pacTeopa, OnpefeleH¥e HaJMUMig, THOA M MaTepHalla FMAPOH3ONALHU -
COPHBOHTANBHOR M BepTHKAAbHOW. [loAneXUT pacyeTy W BelHYMHa paKTHUeCKO-
'O JABIEeHHSI COOPYXEHHH B OTABJNBHHX ero 4acTsaAX M B 1{eloM Ha IPYHTH oOC-
HOBaHMsa /5,9/.

B POCCHH, HECMOTPA Ha AOBOJBLHO 60ABHON ONWNT, AO HACTOHWEr'O BpeMe-—
HH He CYNecTBYeT HOPM H NpaBHil 110 NPOEKTHPOBAHHUK dYHAAMEeHTOB HpM pe-
KOHCTPYKUNH H pecTaBpalKH 3AaHH# H coopyxXeHnM. HeT TakxXe JHOKYMEHTOB,
perjaMeHTHpPYRIHUX Oo6bEeM H XapakTep M3bBCKaHuit, BHIONHIEMHX B KOMINJeKce
paboT no obcneloBaHKD IKCNAYATHPYEMBX 3JaHUi M COOpYXeHH .

daKTHUECKOe JaBlieHHEe Ha FPpPYHTH OCHOBaHHUA, YNJNOTHHMBUMECH HNOA BO3-
AedicTBMEeM ANMTeNbLHOW HArpyY3KH OT 3J1aHHMR PACCUYHATHBAJIM N0 JONYCKaeMoMy
AaBlieHH, NMPHHHUMaeMOMY s HOBOTO CTPOHTeNbCTBa, C NOBHUAKUWHMMH KO3bbn-—
gnedramn 1.1-1.5, B 3aBUCHMOCTH OT BHZa I'PYHTa. JlaBleHWe NoOA MNOAOWBOH
byHAaMEHTOB AN BCeX CAYYaeB PeXOHCTPYKHUHM paspemaloch yYBeJIWYHBAThL A0
3HaueHHUH, NpeBHUlaPEHX JAONYCTHUMOE N0 HOPMaM HOBOrD CTPOMTEeNBCTBA Ha
40%, HO N¥MEBL B TOM cClyyae, eCid B HECYNHX KOHCTPYKIMSX PEeXKOHCTpyHpye-
MOro 34aHH OTCYTCTBYNT TPeHHHH OT HepaBHOMEPHHX OoCcajnoK. CHull
I1-6.1I-62*% paspemaloch NOBHWATHL AONycKaeMoe JaBlleHHe Ha TPYHTH Noj Cy-
HecTBYOIHUMH dyHAaAMEHTAMH, IPH HX JOCTATOYHOW mnpouHocTHM, pfo 20%. Ans
npeaABapHTelibHHX PacyeToOB, HOBOe JOyCcKaeMmoe JaBJeHHe Ha YNAOTHeHHHe
TPYHTH OCHOBaHUMA R"” pekoMeHJOBaJOChH OonpegensiThb no dopMmyie

H
R" = k.R ,
rae R" - HOpMaTHBHOE CONPOTHBJEHHE I'PYHTAa OCHOBAHWf, olipejlelseMoe ARA
HOBOTO CTPOHTEJhCTBA
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k - ko30dHUMEHT YBEJIHUEeHHS COHPOTHUBIEHHS I'pPyHTa, 3aBucsamuit or co-
oTHomeHns p /J/ R ;
p - daKTHYecKoe ZaBAeHHe HA PYHTH OCHOBAHHA JO PeXKoHCTPKyYuumn, Mla

3wayeHna kKo3bbuumenra "k"

1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1

1.5 1.45 1.4 1.35 1.3 1.25 1.2 1.15 1.1 1.05

KosdbdnuueHt "Kk" NPHMEeHHM NPH CASAYPHHX YCJIOBHSX:

- CpPOK CAYX6H PeRKOHCTPYMPYEMOro 3JaHMA He MeHee 3 feT ANRA NecyaHHX
CPYHTOB, 5 JeT AN CYI'IMHEOB M cynece#l, 8 JjeT Aas riauvu;

-~ 3faHHe He AOAXHO MMeTHL TpemyH, JAedopMauuifi M NPoYMX CBUAETEALCTB
HepaBHOMEPHHX 0Cajiok;

Ecnn pakTHYecKoe AJaBJeHHe P OoKasHBaeTcs Goasme R , TO HeOGXOAMMO
yBelHYeHHe NJOHaAH NoAoMBH GYHAaMEeHTOB, AONOJNHHTelbHOE 3araybGlaeHne MU
ApPYro# BHJA YCHIeHMS (YHAAMEHTOBR HJIH MCKYCCTBEHHOe ViyuYEeHHMe CTPOHTelb-
HBX CBOWCTB PPYHTOB OCHOBaHHA. BBejlenHe nopunmammero ko’dpdHuMeHTa K Be—
AHWYHHE AOMNYCKaAaeMOro RaBJeHHSA HCXOAA TOJBKO H3 CpoKa CayxGH S3JaHMA M
baxTHUecKOroc AaBJIeHHs] HAa PYHTH OCHOBaHHS TeM He MeHee He pemapT noa-
HOoCThK npoblleMy ananpHefime# 6esonacHoCTH 3KCHAYAaTaAUHH 3ZaHHi, TaKk Kak
np¥ 3TOM He YUYWTHBAaOTCH BO3MOXHHEe AedopManMH. KpoMe TOro, He npuMHMMa-
OTCH B pacyeT NpefeilbHO RONYCTHMHE JANA AAHHOI'O COOPYREHHMS OCajlKk¥ M ero
cnoco6HOCTh NPOTHBOAEHCTBOBATH pPa3BHTHP HEPaBHOMEPHHX oOcCagok /1,2/.

IIph 3TOM cleAiyeT HMETL B BHMAY, . UTO HapPAAY C DPeNEeHHEeM MHOI'MX 3a-
Aauy, CRASAHHHNX C yCcHlieHWeM JYHAAMEHTOB, NPaBMIbHOMY peleHHD NpobleMu B
3HAYNTENAbHOH CTemeHH Cnoco6GCTRYET BHsIBNeHMe KOHCTPYKTHMBHO# CxeMH 3ja-
HUR N onpejelleHNe HeACTBYDIHX B YPOBHe dyHAAMEeHTOB HArpy30K.

B XOHeUYHOM CcYeTe, pemeHue BONpPOCca O BO3MOXHOCTH nepefiayM AONOJHHM~
TeJIbHHX Harpy3oK Ha cyitlecTByolHe GyHAAMEHTH H I'PYHTH OCHOBaAHMfI, a TaKk-—
®e HeOOXOAMMOCTHL HX YCHIEHHA OCTAaeTCsa 3a NPOEKTHPOBHMMKOM M 3aBHCHT OT
ero ONbBITa M HHTYHIUHH.

II. TpaaWUHNOHHHEe KOHCTPYKUHH OYHRAMeHTOB 3AaHHHA
H CcOOpyxeHu#t cTapoil nocrpo#iku.

B TewyeHMe MHOTHX CTOAETHH M A0 Havana XX Bexa KOHCTPYXumM oynaa-
MEHTOB 3J1aHM# ¥ COOpPYXeHHH Ppa3lMYHOrO Ha3HAYEHHS MOUYTH He npeTepnenn
CYUWeCTBeHHNX HM3MeHeHHMA. Kax npaeuio, 370 OHAM 6yTOBHE, BHIYHHHE H KHp-
NHUYHbBEe JNeHTOoUYHbe M crTonbuarie pyHAaAMEHTH, KIaAKa KOTOPHX oOcymecTBAS-
Nnach B TpPaHUHesiX HMJAH KOTAOBAHAX C HUCNOJb3OBaHHeM AN CKpPenJieHHS OTReAb-
HHX 3JEeMEeHTOB XOHCTPYKUHH HM3BECTKOBHX pPacTBOPOB Pa3lJIMYHOro cocrasa. B
psiie CAy4daeB [NPUMEHANUCH CIAMHOCOZEepXallie PacTBOPH, UrpavEne OAHOBpe-
MEeHHO pOollb FOPH3OHTANbHON PHAPOH3OAALMH, a HHOr'Aa KJaaKka PYHEaMeHTORB,
B OCHOBHOM B NOXOHLBEHHOHW HMX 4YacTH, BHNOJHANACH M3 BAJYHOB HAN OJAOKOB
pPBaHOTO €CTeCTBEHHOro XaMHA Hacyxo, 6e3 ckpenasmmero pacTsopa.

Ho XX cToneTHa 3AaHHA BO3BOAHAKCH §e3 CKOJABKO-HHOYHLbL cepbe’HOoro
HU3YYEHUS CBOHCTB I'PYHTOB OCHOBAHHWA HHXe rNyOGHMHH 3alloXeHnsa GyHZaAMEHTOR.
HenonHHMH OHAM TaK¥e CBefeHHWS O IPYHTOBHX BOJAaX, HX csoficTBax M Koae-
6aunax ypoBHe#. Jimmb B XoHue XIX, Havane XX B.B. NPOH30mMIC CTAaHOBJIEHHE
KaK HayKHW MeXaHWKH CPYHTOB H I'PYHTOBEREHHS.

Kax npaBuMno, oOcCHOBaHHeM 3AaHHP cTrTapoft NOCTPONKH CRyYyRHIM ecTecT-
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REHHHE IpYHTH, 6e3 Karko#-nnb6o nx o6paboTKM. BO MHOPHX cClydyadaXx OCHOBa-
HneM dyHIaMeHTOB 37laHHit, ocCob6eHHO B rOPOACKOH 3acTpOWKe, CHYXUIM Ha-
CHTIHBE® 'PYHTH KYJABTYPHOPO CAOS WM HACHNHHE TPYHTH, HCNONb3IOBaHHHEe XANs
BHPaBHHBAHWS TJNOMAAKH 3aCTPOHKH, 3acHNKM KOJNOAUEeB, HM, OBparos M JApy-
FHX HePORHOCTeR peldbeda.

[IpH BHICOKOM YpPOBHE TO3€MHbX BOJ HIAHM 3aBeiOMO cJlabuiX rpyHrax oOc-
HOBaHHA NPUMEHARNWCH CBaiHbie GyHAAMeHTH. Yalue Bcero 3To 6BIM KOPOTKHE,
KIMHOBHIAHOH $OopMH CRAM W3 XBOHMHHY M JAUCTBEHHHX IMOPOA JApPEBEeCHHH JAH-
aMm. 100-150 mm, rprpyb6o ofpaboTaHHHEe M JlaXxe HeOBKYpeHHHe, 3satupaBlHecs
no -Bceit Mo Bceil nAoMaAv nopouwsbn dyHAaAMeEHTa M 3a ee nNpefellaMH ¢ Helbp
YNAOTHEHNWS TPYHTOB OCHOBaHWA. IJIpyMepoM Takor'o Tvna pyHAaMeHTOB MOI'yT
CAY®MTbL byHZAMeHTH 3BOHHMIL MOCKOBCKOro Kpemynsa, YcneHckoro cobopa B
r.IMUTPOREe M MHOTPHX APYIrHMX DPaMATHHKOB apXuTexTyph XVI-XVIII B.B.

BMeCcTe C TeM npUMeHAANChH H cBaiHbHe dyHAaMEeHTH, KOTOpHe N0 Xapak-
Tepy patoTH B rpYHTEe COOTBETCTBYKT COBPEeMEeHHOMY NOHUMaHHUD CBaWHMX GyH-
NaMeHTOB. JTO CBaW ANHHON RO HECKOJBKHX METPOB, H3roTaBIKMBaBUMeCca U3
HeRbHRX CTROJNOB JepeBbeB TBepAHX NOPOJ, HanpuMmep ayba, AHaMeTpoM IO
250-300 MM, aabuBaBlxecsa B npellesaX NaoMajavM onvpaHuMsa GyYHIaAMEeHTOB KaK B
BRUJe JNeHT, TaK H KYCTOB MNOA JEHTOYHHE H OTHe)NbHO CTOsimHe GYHAAMEHTH .
No cpasaM 06BUYHO YyCTpaHBaiCs REepPeBAHHHNA pocTBepK M3 JeRHed O6peBeHUYAaTHX
WIH JocYaTHX, pacnoparaeMby KaKk BAONBb, Tak U nonepex HanpaBJleHWA ODyH-
BAMPHTHOW JNeHTH, HA KOTOPHX 3aTeM BHIOIHANACh Kaaaxa dyupamenHToB. Illpu-
MepaMM TaKMX KOHCTPYKUHUHA MOTYT CIYXMTH dYHAAMEHTH MOCTOB, KPEeHOCTHHX H
MOHACTHIPCKHUX CTeH, MACCHBHHX KaMeHHHX COOPYXeHWNH - KoJaokKoJseH, cobopos
U t.0. DbPeKTHBHOCTL TakKMX DYHAAMEHTOB ONpejeldalach HNOJNOXEeHMeM VPOBHSA
AOA3eMHBX BOJ, Tak Kak HW3BEeCTHO, UYTO HaXofsilasCcsl HUXKE YPOBHS BOAH Ape-
RECHHa MOXKET COXPaHATBCHA BEKaMHM, TOrAa Kak B 30He [epeMeHHOTO YPOBHA
BOAN pa3pylleHHe ee MAEeT BeCcbMa HUHTEHCHBHO. 2THM O6CTOATENbCTBOM 0ObBSC—
HAeTCsl HaNWuMe 3HAYKUTENBHHX JledopMalMi ¥ HepaBHOMEpPHHX ocafoK 3JAaHWH
CTApoOA NOCTPOHKH.

Knaaka ¢yHRaMeHTOB BHMONHANACH, rJdaBHbM obpa3oM, M3 6yTa, BallyH-
HOPO KaMH$i HJN KPYNHHX GAOKOB M NIHUT e€CTEeCTBEHHOTO KaMHf. YcCTpaMBaJanCh
OHX B BHAe CTONG0B HAM JIeHT C PA3AMUYHOH NAOHAAbBI TNONEPeyHOTrO CedyeHMS,
CHMMMETPHUYHOW M HECHMMEeTPHUYHONM, CHJOmHNMHW HIH, C UelNbld DKOHOMHMH MaTepH-
ala, C pas3rpy304YHbMH ApPKaMHM No [AJHHEe JeHTH.

C navana XX BekKa C pa3BUTHEeM TeXHHKM U N3obpeTeHuerM HOBHX CTPOU-
TEeRbHHX MATEPNanoB B KavyecTBe MaTepHalla QYHAZAMEHTOB CTANH TNPHMMEHATH
XOpoWo OBOXKEHHHH KMPNHMY M eCTeCTBEeHHHH# KaMeHb Ha UeMeHTOCOACPMANMX
pacTBOpax, byrobeToH N3 6eTOHHON MACCH C 3aN0OJHEHHEeM e€e KaMHeM (pelHHX
pa3zMepoB M MOHOJNMTHHHA beTron /3,4/.

Ha puc.l npepcTaBienn Hanbollee XapakKTepHbe THNHM dvHAaAMEeHTOB Tpa-
AMUHOHHBMX KOHCTPYKIUMA 3fanuit cTapo# nocrpoikm: 6vToBHe dyHAAMEeHTH, B
TOM YHCHe C MCHOJb3oBaHMEM NexHel M JlepeBAHHMX cBat /puc.la-e/, cTy-
neHuaTtoi GOPHMH C pacmupeHHMeM K HHUXHel 4YacTH npu yrae He MeHee b0 . By-
TobeTOHHbNEe ¥ OBeTOHHHEe (GyHAaMeHTH HUMEeBT NPHMepHo Takyil Xe dopMy KM rada-
prUTH . [IpM HaJVY¥H B 3JaHWAX NORBAaJbLHHX NOMemeHHU# MX AMIeBHe NOBEepPXHOC-
TH BHIOHHAJHCL U3 obpaboTaHHHX GJOKOB €CTecTBEeHHOTO KaMHS, YIOXKeHHOoro
B TepeBA3KY HMJIH 3aaHKepenHuX B KAAAKY dyHaaMeHTOB.

flpn mposejleHHN oOb6caelOBaHNSI COCTOSIHMS 30aHHUM CTapoi NocTpOMKH BO
MHOT'HX CAYYadgxX HabnoaawTCcH pa3nuyHbe flebekTsl WM pa3pylleHUst B Klajke
byHgaMeHTOB, CBHA3adHHbe c NlebopMalMAMM OCHOBAHWSA W, NpexXje Bcero, ¢ He-
paBHOMEPHHMH OC3AKaM¥, BAMSIHWEe KOTOPHX CKas3nBaeTCsd Ha COCTORSHHUM 3IJN3aHUSA
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B ueaxoM /11,12/.

Aprunup Taxux AedopMauntyii MHOroo6pazHH, M B YaCTHOCTH: HOI'PellHOCTH
B OlueHKke HecymeRd CIOCO6HOCTH TrPYHTOB OCHOBaHHS BCIejCTBHe OwHOOUYHON
MHTepApeTalMH JaHHHX NPH onpejlejieHNn CBOWCTB I'PYHTOB, OCOOEHHO TakKux
KaK mpocajoyHHe, NYYMHHCTHe, Habyxaobmue W Ap.; npocyeTh B BHbOOpe XOHC-
TPYKUMK DYHAAMEHTOB, HMX pa3MepOB M riayOMHH 3aJIOXKEHHWsI; OTCYTCTBHe Je-
JOpMAaUHOHHLNX HBOB HA CTHKAaX pa3HOHarpyXeHHHX 4dacTe# 3jar '''; H3IMeHeHHe
NPOYHOCTHHX XapakKTePHMCTHMK T'PYHTOB BCI€ACTBHEe HM3MEHEeHMHA HX BJAaXHOCTH,
HanpuMep, NpyM OTCYTCTBHHM HIH HapyYNeHMSX BepPTHKaJNbHOHW NIaHMPOBKH, HaApy-
HeHWH NOBEePXHOCTHOr'O BOAOOTBOAA M APEHaARHHX CHCTEM; pa3pYWeHHS KJNaaxu
dyHaaMeHTOB NOJA BO3JlefiICTBHEM arpecCHBHHX I'PYHTOBHX BOJi; TIHHeHHe Jepe-—
BAHHHX KOHCTPYKHMA dyHlaMeHTOB NPH M3MEeHEeHHMH MNOJOXEeHHSs HNAH KoJebaHMAX
YPOBHS MNOA3EMHHX BOJ; YBellMUeHHe HArpys30K Ha GyHAaAMeHTH B 3AaHNHM B le-—
JIOM HAW B OTHAeNbHHX ero 4YacTAX 3a CcYeT HajACTPOeK H NepecTpoeK; CHCTe-
MaTHUecKassi OTKaYkKa BOJ H3 NOoABalbHHX NnoMemeHHH, BhH3HBawuasa ociaablienne
FPYHTOB OCHOBaHMS OPH HMX CYPPO3HM,; YCTPOHCTBO Pa3JNYHBIX PACKONOB PAJOM
€ CYWEeCTBYKIIHM 3AaHMEeM; TMNOHHKEeHHMEe NoJila NMOABANbLHOTO MOMEMeHWS; WMCIOoNb-
30BaHNEe HeKaYeCTBeHHOIrO MaTtepHaysa npH yCcTpoAcTBe QyHAaMeHTOB; Bo3lnelc-
TBHE [IPHPOAHHX ¥ KIHMATHHECKHMX DaKTOPOB, HAINPHMEp MHOTOKPaTHOro 3aMo-
PaMMBaHUA M pa3MOpaxHMBaHHA MNepeyBlaXHEHHOW Knalkn dbyHAAMEeHTOBR B npeje-
nax raybuHb NpoMep3aHHs ¥ MHOMX JAPYrMX NpPpHUMH H AX codyeTawn#d /10,12/.

Mo panubM MocxunHUKnpoexTa HM3HOC PYHRAMEHTOB 3JaHMi HAET HHTEH-
CHBHO B nepeBHe 20-30 JeT sKcnavaTauMHu H 3ateM nocyne 90-100 net cayxb6bw
31aHHsA. BMecTe ¢ TeM, B npociaefHee BpPeMsi OTMeYAETCH YBeJHYeHHe HHTeH-
CHMBHOCTH pa3pyYWeHHMs] KOHCTPYKUHIt ©$yYHAaAMEeHTOB CTaphx 3J1aHHA, KOTopoe
CBA3HBAETCH C YBeJHUYEHHEM [JWHAMHUECKOI'o BO3JeACTBHUA 33 CUeT MHTeHCHbu-
KauMH ABMXKEeHHWS TpaHcTiopTa, BubpauMM MeXaHUM3IMOB MW YAAPHbLIX HarpysokK
NpOMHIIIeHHOPO OO0OPYHAOBAHNA, CTPOMTENbBCTBa PAJAOM C CYUHECTBYWIMMH 3JaHH-
SIMM HOBHX C HCAONb30BaHHeM 3abHMBKM CBaik HJAWM HMNYHTa, CTPOMTENbCTBa MNOL-
3eMHHX COCPYXeHHH MeTponoinTeHa M NpPOKNAAXKH TOPOACKHX KOMMYHHKaUM#H,
PE3KOI'C BO3pPaCTaHMA CTeNeHH arpecCHUBHOCTH NOA3eMHHX Box /f1,3/.

TakuM obpaszoM, npn BHOOpe cnocoba ycuinenns GyHHAaMEeHTOB CYWEeCTBYW-
Hero 3AaHUA AONXKHCO 6HTHL YUYTeHO Bce MHOoroobpasve dakTOpoB, BIANSKBIKHX Ha
A COCTOsilHHe M BHOpPaH Takok cnocob yCHNeHHsi, KOTOpuH cMor On HeTpajin-
30BaTh MAH CBECTH K MHHHAMYMY BO3JleHCTBMe HebnaronpvaTHeX (PakTOpPOB M
cnocobCTBOBATh HAJJeXHOH M ANMTeNbHOR D3Kcnayartauny pPeKOHCTPYHPYEMOro
HJIH PecTaBpHDPYEeMOI'c 3AaHHSA HMIH COOPYXEHWA.

I11. TpaZHUHOHHHE CHOocobHN yCHIeHHs ($yHAaMEHTOB.

Ycunienune DyYHAAMEHTOB CYUWHECTBYRIMA 3IAaHUA NPHMEHSeTCs TaK Ke JaB-
HO, KAaK M CaM0 CTPOMTeAbCTBO. MeTOAW M Cnocobn yCHIeHHA AO CepejlnHb
TeKYWerc CTodeTHs OHIM CTOJNb Xe TPalvHMOHHH, KaK W KOHCTPpYkuvmu dvHAa-
MEHTOB. H3MeHeHNS NMPOMCXOAMIHM JIHEbL B JYacTH MNPHMEHSsieMbX MaTepHualoB H
npeciefoBaldH rIaBHYW i{edib - HAPSAAY C BOCCTAHOBJIEHHMeM NPOYHOCTH XJajku,
yBeJIHYeHKe NJAOHAAN ONUPaHMA CYWMeCTBYDUMX bYHAAMEBHTOB, CHHXKEHHWe Ylelb-
HHX BEeNHYHMH AaBlieHMsI OT COOPYXeHHS Ha I'PYHT M YMeHblieHHe BeJIMYHuH oca-
AOK.

Yawye Bcerc TaKoe YCHAeHHe BKJIBUYAET IOJHY®D HIH YacTHUYHYK 3aMeny
pa3pYmleHHOH Kixafxy dyHJaMeHTOB, a TaKxe YBenMyeHWe naowagn ero onupa-
H¥si NYTeM [npHKIajkn o60AM nan GaHKEeTOB K Teny cymecrtsywiero ¢gyHpaMeH-
Ta, a TaKKke YCTPOHCTBO AONOJHMUTERLHHX DYHRAMEHTOB MIAM ONOD PHAAOM C Cy-
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mwecreyblHMK. s nyume#t CBA3XM C cymHecTBYRmMMM dYHIaMeHTAMH MpUKIazaxa
ocymecTaasgercs '"BnepeBaAsKy" co cTapoit Kmazxoi. OnupaHMe NPUKAafoKk Ha
FPYHTH OCHOBAHHA MO0 OHTb OCYMECTBIEHO Ha pas3HuX YPOBHAX OTHOCHTENb-
HO ToAOCHWBH YCHAAEMOI'o dyHHlaMeHTa, BHEEe ee, HAa OAHOM YPOBHEe, a HepenKo,
npH HU3KOM YPOBHEe PPYHTOBHX BOJA H HHXe TCAOHMBH cymecTBy®ilinx dbyrsameHn—
TOoB. Kak NpaBHIOC, NPHKAAAKH BHNOONHAJNHCH H3 @CTECTBEHHOI'0O KaAMHA, aHalo-
rHYHO MaTepHany ycuiseMmoro ¢yHpaMeHTa. NpuMKAaZIkM MOravd Taxkxe ONWPaTbCH
Ha 3abuTHe PSAOM C CYRMeCTBYRHHM QYHAAMEHTOM JlepeBsiHHHEe CBaM.

B koHue XIX B., C BHeApeHHeM B CTPOMTEAbHYD NpPAKTHKY HeMeHTa,
o6oiimi M GaHKeTH HayadM BHIOONHATH H3 6yrobeToHa, O6eToHa M 3aTeM xexe-
306eToOHa, B OCHOBHOM MOHONMTHHMM, HO B MOcCheAHHe roAH, HHOrjaa, U cbop-
HO-MOHONMMTHHMH. KpoMme o060#iM ¥ GaHKeTOB NpMMEHSeTCH TaKkxXe BBefleHHe HHUXe
NoZOWBH YCHAAEMHX DYHAAMEHTOB Xene306eTOHHHX HNANT M Gaaox (aexueit).

Ha puc.2 npeAcTapieHn Hanbolee pacnoCTPaHeHHHE TPaAMUMOHHHEe KOHC-
TPYKUMM YCHIEHHH QYHAAMEHTOB.

Puc.2 (a-B) naamcrpupyer vcrpoilcTBOo pacmupammmx obolM, puc.2r -
npuMeHeHne 6aHKeTOB, C TNpeABapUTellbHHM oO6GXaTHeM I'pyHra nox nopaomsoit
vunpapime# yacTH. B page ciyuaeB YBeJlMYeHHe NACKAAM ONHPAHHUA QYHAAMEH-
TOB MOXeT OHTbh HOCTHIHYTO NHOABOAKON MOHOANTHHR Xene306eTOHHHX NIAMT
Pas3dHYHHX KOHCTPYXUMA noA BceHl HAM YACTHP NACHAAM 3AAHNA.

Bce paccMOTpeHHHE BHEEe CcRocobu ycnienus dyHAaMeHTOB NPMMEHSOTCA
AOCTATOYHO HHPOKO AO HACTOAHEroc BpeMeHH, OCO6eHHO B pecTaBpanMOHHON
NpaKkTHKe, HeCMOTPS Ha PHJ] CYNECTBEHHHX OTPHUATeNbHHX MOMEHTOB, CBA3aH-
HBIX C HH3KOH 30DEeXTHBHOCTBHE TaKOro YCHJIEHHMS M RPON3BOACTBOM pabor NOpH
ero peanusanmm. K TakMM MOMEHTAM MOXHO OTHecTH 6Goabpmo#f 06beM IeMAAHHX
paboT MO OTKONKe YCHAAEeMHX OQYHR&MEHTOB, 4YAaCTO BHNOJAHIAEMHX BpPYUYHYD,
npuueM, Bo MabexaHne Pa3BHTHA AONOJIHUTEALHHX AedopMalnHi ycHngeMwXx 3Za-
HHi, 3TH paboTH AONXHHN BHNOJAHATLCH 3IaxXBaTKaMy onpejpeneHHo#t gauHm. PBe-
TOHMPOBaHHe O6o#tM, O6GaHKeTOB M NOABOAKA JXexHel NMOA NOAOWMBY YCHASieMOr'o
byHAaMEeHTa TaXKe BHIOOJIHAETCS BPYUYHYD; HeoGXOAHMOCTL NpeipapHTeAbHOTO
O6XaTHS CPYHTOB OCHOBaHHMS 1O YUHPADEMMH 3AEMEHTaANMM AlA BXAPUYEHHA HUX B
paboTy ¢pyHzaMeHTa, YTO, KaK NpaBMiOo, B CHNY KaKk OGBbeXTMBHHX, TaxK H
CYOBPEKTUBHHX NPHUYMH, KadeCTBEHHO BHNOHHTbL He MNPeACTAaBAAETCS BO3MOXHLHM;
HEBO3MOMHOCTSH BHIOJHHTH YCHJIEHHE 3THMMH cnocobGaMM NOPH BHCOXKOM YPOBHe
MOA3EMHHX BOJ|, Ce30HHHe OrpaHHYeHns1 NPOH3BOACTBa paboT, noszxonsvmue
MX NPOBefleHHWEe TOABKO NpH OOGIHMX NOJNOXMTENBLHHX TeMneparTypax HapYXHOro
BORAYXa, W, HakoHel, HeoOXOAHMOCTDL HM3MEHeHHMA KOHCTPYKUH# cymecTByoOmHX
byHlaMeHTOR ¥ WX BHellHEro BHJZla TIPH YCHAEHMHM, YTO HEAONYCTHMO NpH pec-
TARPAIMIY TAMATHHKOB apXMTEXTYPH, TaK Kak dyHAaMeHTH ABAANTCH MX HEOTH—-
eMiIeMHM IeMeHTOM M TaKXe MOrYyT pacCMaTpPHBaThCH KakK NAMATHHKH HHEReHep-—
HOPo HeKyccTBa. [lepeuydMcleHHHEe HeAOCTAaTKM PacCMOTPeHHHX cnocoboB ycuie-
HHS DYHRaMeHTOB NPaKTHYECKH CBOAAT K MMHHHMYMY BO3MOXHHA nNOAOXMUTEAbHWH
s¢dpeKT ux npuMeHeHHa. [Ipm COBpeMeHHOM NOAXOAe K pemeHHp npoGiaemMm ype-—
JUYeHNsn Hecylled CNOCOGHOCTH OYHRAMEHTOB PEeKOHCTPYHPYEMHX M pecTaBpPHpPY-
eMBIX 3JlaHMi cTapof NOCTPOHKHM 3TH MeTOLN, 3a PejIKMM HCKADYEeHHeM, ABas-
TCA aHaXpOHH3MOM, KOTOPHH MOxeT OHTH OOGBSACHEH AMEE OTCYTCTBHEeM Heo6-
XOANMON TeXHHKH H oO6GOpPYAOBAHUA HNH NpHMEeHeHHMI COBPEMeRHHX cnocoboB M
KOHCTPYKOMA YCHIEHMsl, NOJYYHBEHX HHPOKOe PpacnocTpaHeHMe B MuAposoft
npaktuke /8,10,13/.

IV. CoBpeMeHHHe MeTOAW YycHJeHus GYHAaAMEeHTOB.
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B npakTHXe PpPeKOHCTPYKILIHM M pecTaBpaliMM B HACTOsMee BpeMA HaXOAAT
npuMeHeHHe KaK MeTOAH YCHIeHHA ¢yHAZaMeHTOB, 6GasMpyomMecs Ha TpaAMIJHOH-
HbIX, TaK H NPHHIRHNHAABHO HOBHe, paspaboTaHHHEe B TeYeHHe NoCAeRHnx 50
ner. Bce 3TH METOAH PaCCYUTAHH Ha BHCOKY® CTENeHb MeXaHusaynm pabor,
NpH CBeJeHHHM K MHUHMMYMY DYYHOr'O TPYAa, M HOBHEe TexXHONOrMM. Jaaee pacc-
MOTPEeHH HeKOTODHE M3 MHOTOYMCAEHHHNX cnocoboOB YCHIAEHHuH.

Ha pHc.3 npefcTaBlieHH cnocobH ycHieHusa QYHAAMEHTOB, nNpejpCTaBASIO-
me coboH pasBHTHe TPAAHIHKOHHHX CXE€M, C NPHMEHeHHeM COBPeMeHHHX MaTe-
pHajnos H TexHodorni. Ha puc.3a noxaszaHo YReaIMueHHe NJIoOmaRH ONHpaHusa
ycunsgeMbx dyHAaMeHToR C noqombp o6oiM no Meropay H.H.CrpaGaxuna. OH
3aKA0YAETCH B YCTaHOBKe ¢ O6eHX CTOPOH YCHAAeMOro (pyHAaMeHTa COOpHHX
¥ejie306eTOHHHX O6J0OKOB, HHURHASA YacTh KOTOPHX CTAHYTa aHKepaMu, npony-
MeHHHMY 4Yepes CYmecTBYOEHHA dyHaameHT M 6J0KM ycHieHns. B BepxHel wacTtH
6J0KH pas3sxXMMaT 3a6HMBHHMHM KIMHLAMHM HIH JOMKpDAaTaMHM, B pes3yabTaTe YYero
6J0KH, TOBOpPaAYMBAafACh BOKPYIr HHEHel TOUKM, B ypOBHEe 3aKpeniieHus aHxe-
poe, O6XMMaKT TPYHT noj nogomsoft 6oxor. [ocne o6RaTHs! T'PYHTOB OCHOBa-~-
HHMA HenH MexZy CYHReCcTBYDHMHM OYHAAMEHTOB H 6JOKaMM YCHAGHHS 3alonHsioT
6eTOHHOH CMecbP. PacCMOTpeHHHH Cnocob MMeeT npucymMe TPaAWUHOHHHM CcHo-
cobfaM YCHIEeHHSsT HEeAOCTAaTKH, TpelGyeT BHIONHEHNS 3HaYHTeAbHOr'c ob6mrema
3eMIAsHLX paboT H PYYHOr'o TpyAla, ORZHAKO bonee HalexeH, TaK Kak NO3BOXA-
eT BHIOJHWUTh oOOKaTHe TrpPYHTOB OCHOBaHWA NON nojxompBoit ymupsieMo#t yacrTu
dYHAAMEHTOB M TeM caMbiM cnocobCTBOBATh BXKJIDUEHHD KX B pabory yEe B
npoiecce BHOOJHEHHS YCHIEHHUS.

Ha puc.36,B npeAcTaBlieHH cNOocobu YRENIHWYEHHS NIAOMAAM OHNMPpaNHa Cy-
mecTBYORUX pyHAAMEHTOB. Hx npHMeHeHHe NORBOASAET CBECTH K MHHMUMYMY 3eM-—
JsiHbie paboTH, KOTOPHEe CBOASATCR K YCTPOACTBY mecuaHo-rpasmfiHolt noaymxu
TonmuuHod 40-60cM, oTcHnaeMot C ynaoTHeHHEM B33aMeH HACHNHHX I'PYHTOB B
npejienax nioWAagn yuMpampiiux 3ueMeHToB. CyTh cnocoba cocronrT B ycrpofic-
TBe B ypOBHe OTMETKH 3eMJH, Hoja I-ro ®Tama MIH NOJZiBaja KOHCOAbHOH we-
ne306eTOHHOH KOHCTPYKIMHM, 3aaHKepeHHON B KJIajfKy HecymeH CTeHH 3fiauusa W
nOo3BONAKHEN YBEJIHUNUTL NaoOMazib onupanus ¢YHAAMEHTOB, BOCHPHHHMaDNero
Harpy3ky OT cYmecTBypuero s3faHus. IIppMeHenne paccMaTpuBaemMoro cnocoba
NMO3BONAET COBMEWaThb KOHCTPYKHHUD YCHAEHHH C OTMOCTKAMH 3flaHHsi, NONaAMH
I-ro 3Taxa MAH noABasia. DNEMEeHTH KOHCTPYKILHMH YCHIEHHS BHNOHADTCS B MO-
HOJIMTHOM, COOPHO-MOHOJINWTHOM ¥ COOpPHOM xeJe3zo6eToHe C AaApPMHPOBaAHHEM
KEeCTKOH apmMaTypoi. B psaje caydyaep, INpH 23HAYATEAbBHOM BHJEeTe KOHCOCAM
KOHCTPYXIIMA YCHIEeHMsi, LeJdecoobpa3Ho ee NpMMeHeHHe B COYEeTaHMH ¢ npepn-
BapHTENbHO HATIPSAXEeHHHM aHKepoM, 3ajlelllBaeMHM B Teno cymecTBymmero tbyu-
naMeHTa /puc.3B/. OTBepcTHA ANA aHKepOBaHMA KOHCTPYKIUMH YCHIEHHM B He-~
CyllMe cTeHB, OTNOpH W OYHAAMEHTH PEKOHCTPYHDPYEMOro 31aHMA BHIONHADTCR
6ypoBHM cnoco6oM C HCNOAbL30OBAHHEM CTaHRAPTHOro 6ypoBoro o6OpYAOBaHHMA.
NPOU3BOACTBO paboT BeZleTCs C NPHUMEHEHHMEM PA3AHYHHX MeXaHMaIMOM, pPYYHoO#
TPYAR HCOONMB3YETCR MHMHHMAJIbHO. PacCMOTpPeHHHe Ccnocobh MnpefiloxeHs aBTOpOM
/9/.

AHanorvuusiM ob6pazoM pemaeTcs 3ajjaya YBeAHUeHMS NICmanM onnpaumsa
dyHAaAMEeHTOB cyHlecTBYDMlero 3AaHH8 C NOMOmbN ¢YHAAMEHTHHX NAAT NO CHOCO~
6y UHUUCK um.KyuepeHko /puc.3r/,(1). C6opHune xene3zobeTcoHHHe NAHTH A0~
NONHUTENBHOro dyHAaAMeHTa YXJAAAHBADT Ha YNAOTHEHHYD me6eHOUHY®R NoAro-
TOBKY. [anTH pacnonaramprcs pPAZXaMy B BHJle JIEHT, YNOXeHHHX B HaNpPaBAEHMH
npogonbHOH ocH 3faHuA. [0 HHM BHNOJHART MOHOANTHYD Xene306eyennyn
KOHCTPYKUHUP® HAaXMMHHX paM, KOTOpPHE COCTOST H3 HUXHHUX TI'OPHAOHTAlBHHNX DPU-
renel ceveHuem 40x60cM M HaAXNOHHHX CTOEK-YIOPOB TakKoro xe ceueHus. Pa-
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MH nepefapT YCHIHA Ha NOACa-06BA3KM NOHEepedYHHX CTeH, YCcTpanBaemhe B HX
Knaake. Ans obpasoBaHMa 3aMKHYTO'O KOHTYPa HaXMMHHX paM, Haj HMMH, B
NAOCKOCTH TIePEeKPHTHS, BHOOIHADT MOHONHTHHe XenesoberToHMHEe YYAacTKH B
BHAe nojoc mupuuo#t 60cM W BHCoTOR, PARHOH TOAMHHE NUANT NEPEeXpPHTHH.

Ipyras rpynna MeTOROB CIVENT ARRK YOHAEHHE KOHCTPYRUM# cymecrayw—
nMXx ¢yHaaMeHTOB 06e3 NIMEeHeHHs HX IeOMOTPHYECKHMX pa3Mepos npH AocTarTod-
HOH Hecymeil cnoco6GHOCTM PPYHTOB OCHOBAHUE. K HAN OTHOCHTCS, B YaCTHOC-
TH, MeTOA YKpenurteabHoH nemeHTauMH /puc.4a/. [pE HeYNOBAETBODPHTENBHOM
COCTOSIHMM MarTepuHana dyHnaMeHTOB /Haavuue MEXAHHUSCKUX NOoBpexieHu#t,
OCaZOYHHX TPemHH, PacCAOeHHs H pa3pPYNeHHs KIaAKH B pe3ylbTaTe pal3Mopa-
RKHBaHMA H T.n./, Henaecoobpa3HO BHOONHATH HX YKpPenieHue clreaymmmm obpa-
30M. B rTeine dyHAaMeHTa pazbypHBaMTCHs MAH npob6MBapTCH OTBEpPCTHR AR YC-
TAaHOBKH HMHBEKTOPOB jAHnaMeTpoM 25-30mM. Har Taxux oTeepcTHit noc anmHe
JEeHTOYHOr'0 PyYHAAMEHTa onpefedsnT IMOepHMUYecKM H, KakKk npaBHio, OH paBeH
50-100cM. B oOTBepCcTHEe BBOAAT HHBEKTOpP, uYepe3 KOTOpHE NOA RaBACHMEM
0.2-0.6MIla HarHeTawT XHURKk#A HeMeHTHHH pacTrBop, 3IanonHammmit o6beM nyc-
TOT M HEIJIOTHOCTEeH B Kaaxke ¢yHpaMeHra B papguyce 0.6-1.2M BOKpPYr HHDB-
exropa.

MeToy YRpenureasHoH LleMeHTallM¥ BHNOJAHSETCS C MCHOXb30BaHHEM pas-
JIMUHBX TEeXHOJOru#, cneuHanbHOro obopynOoBaHWA, OCHACTKH M T.I.

MeTon YXKpenHTeAbHON LeMeHTalMH YacTO HOPUMEeHAT B COYeTaHNH C
TOPKPEeTHPOBAHNEM NOBEPXHOCTH YCHisieMoro dyHzxaMeHTa, B TOM uMcae, NHo
MeTanlndyeckoil ceTke. Ciuol TopxpeTbeToHa 3amnmsaer G0OKOBY®P NOBEepPXHOCTSH
ycunseMoro pyHIaMeHTa OT HebGNaronpMaTHOO BO3AeHCTBHS MOJAICMHHX BOA H
CNY®HMT B KauecTBe BepTHKalbHO# ruppouzoasuuu f1,5/.

B psife caydaes, HO NOAOOHOH TEXHONOMH BHNOJIHADT YCHAEHHEe KOH-
CTPYKUMHA cymecTByomMx dYHAaMeHTOB C NMOMONBD CHAMKATH3AUMHA, CMOJMIANMH,
bUTYMH3AalHA K MHBEKLMH B HHUX APYrHX XMMMYECKHMX COCTaBOB, YacTo C OjA-
HOBPEMEHHHM YCHIeHHeM 3THMH cnocofaMH I'PYHTOB OCHOBAaHHA.

Korna Hecymas cnocobHOCTHE I'PYHTOB OCHOBAHHA HeRocTaToO4YHa, a pe-
KOHCTPYNPYEeMOe 31aHHe MNoaAyY4YHho zedbopMallMH 3a cUeT 3HAUYHTENbHHX NO Be-—
NNYUHEe HepaBHOMEPHHX ¥ YacTO HEeCTaOHAN3HPOBaABHMXCH OCAAOCK, a TaKxe NpH
HAaNMYHH BHCOKOI'O YPOBHS HOA3EMHHX BOJ|, 3aTpPYAHANIEMX BHMNOJHEHHWEe y@EHpe-
HAS HAW ACNOJHUTEABHOro 3araybneHus ¢pyHzaaMeHToBR, Qeaecoobpa3Ho npoBO-
ONTb yCHNeHHe $YHOAMEHTOB KOHCTPYKUHMSIMHM, TIO3BOAANIMMM NepefiaBaThb Har-
PY3KY OT COOPYXEeHMUS Ha pPaCHONOXeHHHe HHURe nofoumBn PYHAAMEHTOB TNJOTHHE,
MAanOCKUMaeMple TPYHTH OCHOBaHuA. TakKMMHM KXOHCTPYKUWAMH MOT'YT CAYXHTD
CcRavHHe dyHaaMeHTH. B NpakTHKe PeXOHCTPYKIMH H pecTaBpallMM HaxomaTr
NpUMeHeHWe CBaM pPa3HHX THIOB, T§NPH BHOOPe KOTOPHX B KaXJOM KOHKPETHOM
caydae onpejensawinM SBAAETCH COCTOSAHHME M BHA YCHIASEMOI'O COOPYXEeHHHA,
HajJlHUMe creyuvaibHoro obopyAOBRaHHS ANA ycTpolicTBa cBall M, HakoHel, ONHT
H "Tpaanumn' opraxuuzauui, BHOOAHAOMMX paboTH /6,8/.

YCcHlleHHe CYmecTBYOMMX (QYHRaMeHTOB C noMombpo csBa#t ocymecrsasiercs
10 pal3yiMuHbM cXeMaMm. Ha prc.4B npueefeH cnoco6 yCHIEHUS ''BHHOCHBIMH
cpasMH", pacnonaraeMhMH C OAMON MM ABYX CTOPOH YCHISIEMOr'o PyHAAMEHTa.
Yame Bcero 3To 6ypoHabHBHHe M HabOuBHue csBan. TexHoanorusa ycrpo#ictea Ta-
KMX cpa#l BkAMYaeT GypeHMe TeM HIN HHHM CHocobOM BepTHKallbHHX CKBaXHMH C
3aMMTOH HUX CTEeHOK OT Oo6pymeHMAa o6cCajHHMM TpybaMM, H3BIeYeHHe H3 CKBa-
XUHb pas3pabaTHBaeMOroc rpyYHTa H noclezypmee 3anojHeHMe rOTOBOH CKBAaXMHH
6eTOHHOI CMecb® H apMHpoBaHMeM ee. B 3aBHCHMOCTH OT THna csalt nocaeno-
BATENbHOCTH BHNOJHEHHA TEXHOJOTHYECKHX ollepaunit MoxeT 6HTh MHOH /6,13/.

B RauyecTBe cBall YCHIEHMS NPHMEHANT pasJMYHBE THNH O6YpPOHaGMBHHX
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i, Bkawuyas cpBan OGoabworo amamerpa THna "BedHoro", cBau Crpayca ,
AToHabyuBHHe, TNHeBMOHabOWMBHbie H Apyrue f7/.

APYrHM, JXOCTaTOUHO HHMPOKO HMCHOONB3IYEMHM INIPH YCHIEHHH CYWMEeCTBYBIUHX
AAAaMEHTOB, TUNIOM CBaWHHX KOHCTPYKUMH SABAKNTCA 3ajaBanBaeMble cBau. Ha
:. 46 npexcTraBleHa cXeMa TNPOUM3BOJCTBaA paboT MNpH 3BaZaBAHBAHWW CBafi.
(HONOArus paboT NO 3afaBIMBaHUK CBall onMcaHa B COOTBecTByoHeHd TeXHH-
KO JauTeparype /2,3/.

O6HYHO CBaHM YCHMJIEHMs pacnoiarawT C ABYX CTOPOH yYcHiasieMora ¢yHpa-
iTa ¥ nNepexalT Ha HUX HATUPY3KY OT COOPYXKeHHH udepes nonepevdHsle Halku,
raHaBIMBaeMhe B npobuBaeMbe B pyHpameHTe (PHC.4B)), HO B ciayuae oOT-
rCTBNA fAOCTYNa JAas ob0opYHOBAHMS C OAHOA H3 CTOPOH GYHAAMeHTa, OHH
rYT 6HTb BHIOOAHEHH M C OHHOH (HapyXHOW) CTOPOHH 3ZaHMS B XZBa paja <
HCOJIbHOW mnonepeunoit 6ankoil. [pM 3TOM CBaH NepBOro OT YCHAAEMOro GyH-
MeHTa PAJa BOCHPHHMMAPDT BAABAMBADIY® Harpy3Ky OT Beca 3RaHMf, a CBau
)POro pSila — BHAEPI'MBaBILYO.

Mpu BCeX AOCTOMHCTBAX CHOCOOOB YCHIIEHHA CYMecTBYPRHHX OGYHAaMEeHTOB
1MW, OHH OOGJMafawT PAJOM CYUWECTBEHHHX HeJOCTATKOB. O6GWMMMM M3 HHUX SIB—
9TCs1 HeOBXOANMOCTDL BHOOJHEHWN 6oabmOTO ObbeMa 3eMAsHbX paboT, CBs-
IHHX ¢ obHaxXeHmeM ycHiisieMnX dYHAEAMEHTOB O OOAOHWBH, a 4acTo, H HHUKe
Ha BpeMa paboT, YTO caMo no cebe AOCTATOUYHO PHUCKOBaHO, Gonbmas Tpy-
‘MKOCTh, HeOOXOAMMOCTb YaCTHYHOIrO pa3pYUWleHHS CYIecTBYDUMX dyHIaMHEH-
4, HEYHHBeCalbHOCTb NPHUMEHEHHS N0 CPYHTOBHM YCJOBHSM, BhHICOKas CTOM-
rb paboT ¥ 6onblIMEe 3aTPAaTH BpPpeMeHH, B TOM UYKCHe Ha npejBapHTelbHbe
YOTHE.

3THX HERXOCTAaTKOB B 3HAYMTEAbHOH Mepe JuvmedHb HameAlWHe WHMPOKOoe nNpn-
teHHe B Poccuyn M 3apybeMoM GYPOMHDEKUHOHHbBe UAM '"'KOpHeBMAHHE' CBaW.
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I'masa 1. OCHOBHHE HONOXEHHA.
I1.1. O6mHe NPHHUHON NPOEXTHPOBaAHHA YCHAEHMUS
A. YCHEeHHe I'PYHTOB OCHOBaAHHA M dyHAaMeHTOB

1.1I.1.0cHOBHO#f 3afauyell Npu NPOEKTHPOBAHHH YCHAEHHSI OCHOBaHWiI N
HAAMEHTOB SBASETCH NOpaBMIbHHA BHOOP BHA2A YCHIEHNSR,onpefelieHne ¥
HCTPYHDPOBaHue ero OTHAeJNbHHX 3JEeMeHTOB.

llpH ycvaeHnnm GYPOHHBLEKIHOHHBMH CBAafiMM 3TO ONpejeleHHe:

- Hecyue# cnocobHocTH cBal NO IPYHTY M MaTepuaily CTBONA;

- OCHOBHHX mNapaMeTpoB cCBa#f, XX ANMHH M AMaMeTpa, Yyria HaxkJo-
,BEAHUYHHH 3afieIKH B CcTeHh HIH PYHAAMEHTH;

- obmero konndyecTBa cBal Ha o6bexTe W MNPHHUMMA HMX PacNOJOXEHHS B
3HE;

- craanitHocTH paboT M cnocoba MX NPOHU3BOACTEA;

1.1.2.Heo6XOANMHIMN KDHTEPHAMH NPH NPOEKTHAPOBaAHHH YCHJIEHMA OCHOBa-
¥ ¥ GyHAaMeHTOB,ob6ecneyHBabUHMMH TPOYHOCTD, YCTOKUUBOCTDL H JOJTI'OBeu-
3Th COOPYREHUH,ABASDTCH NpefelbHO AONYCTHMasa ocajKa M PasHOCTh oOca-
K YacTeh HAN OTHAeNbHHX (PYHRAMEHTOB,NpHeMlIeMHe A8 BaHHOHA KOHKPeTHOH
HCTPYKIHH C TOUKH 3PEeHHsI COXPaHEHHs e NPOYHOCTH M 3KCIUIYaTalHOHHOH
UTOMHOCTH .

I1.1.3.lIlpy NpPOEeKTHPOBaHHKM YCHIEHHs ANA KaxXjloro 3JlaHUs HIN COoOpyXe-
1 HeobxXoaMMO onpeZleNiTh pacueTHoe AaBA€HHEe HA PPYHT O YCHMIEHWs Hu
sAe Hero,MCXOAf M3 BeJWUMH ORXMAAaeMHX abCOJPTHHX OCAAOK H Pa3HOCTH HX
JTRENbHHX TOUYKAX COOPYXEHHA B IJaHe.BeauuuHm ocafloK 3aBHUCHT OT:

- HHXEHEepHO~TeOJOTHYeCKHX M THIPOI'eocJIOTHYECKHX YCAOBHHA MeCcTO-
CTIONOXEHHS PEXKOHCTPYHMDPYEMOI'0 WIM pecTaBpupyeMoro obbekTa;

- KHTEHCHBHOCTH HArpy30K B OTHeJdbHHX er'0 YacTsX,a TaKKe HHTeH-
BHOCTH BarpyXeHns OTZellbHHX YacTefl 3AaHns IIPH ero pPeKOHCTPYKUMHM R
43 C SaMeHOW nepexXpHTHH,HAACTPOHAKOH M T.1.

- (U3NKO-MEeXaHHYECKHX XapaKTepHCTHK PPYHTOB OCHOBaHHUi,3aljierap-
X Ha PpasiIWYHHX raybuHax;

-~ Cnocob6HOCTH COOPYXEHHS CcllefloBaThb 3a OCajKaMM I'PyHTa,HHade ro-
psi, 0T obmeld ero XeCcTEOCTH HIAHK XeCTKOCTH OTHEeNbHHX ero KOHCTPYKTHMBHMX
2MEHTOB .

I.I.4.Hauany npoexXTHpPOBaHMA YCHIEHHS JQOJXHH MNpeAlleCTBOBATbL HHXe-
PHO-PeOROoruyecKne H3HCKAaHUS Ha yyacrtike pas3MeuleHun ob6beKkTa
,6,8).laHHbe 3THX H3HCKaHHA JOJXHW COJEepPXaTh AOCTAaTOYHO NOJXHOE Onn-
'1He@ KOHCTPYKUHHA cymecTBYwWHX OYHAAMEHTOB,PYHTOB OCHOBAHHA Ha Tpeby-
/B PAYOHHY M HMX PH3NKO-MeXaHHYSCKHe XapPaKTePHCTHKH,a TakKxXe CBeJleHHA
iaJIMYHH M CTeNneHW arpecCHBHOCTH T'PYHTOBHX BOJA.

HHXeHepPHO-IrecIOMHYECKHEe MBHCKAHNS JOJKHH OCYHMEeCTBAATHBCS B COOT-
rCTBMHM € TeXHHYeCKHM 3ajaHHeM OpraHuzaliuM, BHHOJIHADHWEeR NpoeKTHpPOBaHMe
1neHyss. OCHOBHHe TpeboBaHMA K HHKEHEPHO-Ie€OJOrMYECKHM H3BCKAHHUAM W3-
<€HN B cooTBeTcTBYlmed T'maBe CHuIl (15).

I.1.5.B pesyabTare NpoBeXeHHST HHXEHEPHO-IFe0JOrMYeCKHNX HIBCKaHHR
1XHb OHTH MOJYYEHH CcAeAyYDUHe JaHHHe O:
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- MEeCTONOJOXEeHMM H penbede TeppHTOPHH O0ODbEKTa YCHIEHMS, KauMa-
THUECKHX U CeRCMHUYECKHMX YCAOBHUAX, paHee BHIIOIHABHIMXCS HCCAEeAAOBaAHMAX H
NPOBOAWNBEMXCS YCHIAEHHSAX CYmEeCTsyYpmux HyHAaMeHTOB, PYHTOB OCHOBAHHS;

- THNe, KOHCTPYKIHH, MaTepHnane, IayOHHEe 3allOXeHUS CYWECTBYDEMX
dyHzaMeHTOB, CTeneHH MX COXPAHHOCTH, MeXaHUYeCKHX M NPOYHOCTHHX Xapak-
TEepUCTHKAX MaTepHana;

- reoJIOrHYyeckKoM CTPOEHHH ,JIMTOJOrHYeCcKOM COCTase TONMH TPYHTOB,
MX COCTOSIHHM H QUBMKO~-MeXaHHYeCKHX cBolicTBax, HabamaaeMnx HebGiaronpmw—
ATHHX tH3INKO~TreoNOrHYEeCKHX H HHXEHEePHO-I"e0N0OrHYecKHnX SIBRAEHUAX
(xapcCT,OnossHN ,npocangxy M HabyxaHWe rpPYHTOB,rOpHHe NOAPAGOTKHM H T.o. );

- THAPOTEeONOrHYeCcKHX YCJIOBHMAX C YKazaHHeM aGCOJNDPTHHX OTMEeTOK
ypoBHe#l T'PYHTOBHX BOX, B TOM YHCHE HAa NepMOA NpPoOMep3aHMi, Ce30HHHX M
MHOTOJIETHHX aMIIHTYZAAX HX KoaebaHMM M BeJIMYHHAX PACXOAOB;

— OMHTEe MEeCTHOr'0 CTPOMTENbCTRBA;

— NPOrHOo3e H3MEeHEeHHNS HWHXCHEeDHO-re0lOrMuecKkyux yciosuit Ha yuyacTke
pa3MemteHns obwverkTa;

I.1.6.06beM K1 XapakTep HHEEHEPHO-IreONOTHYEeCKHX H3HCKaHMili aonmun
yaoBneTBOpsATh TpeboBauusM I'nasm CHHIl (15) M COOTBeTCTBOBAaTH CIeAYyOHEHM
Hexam:

- OoNpelelleHHD TAYOHHH 3aloxXeHMst PYHAAMEHTOB YCHMJAEHHS ;

- oUeHKe HecymeHd cnocobBHOCTHM I'PYHTOB OCHOBaHHA;

- Brb6opy Hanbonee paNHOHANBHOR KOHCTDYKUMHM YCHAEHNS;

- BuboOpy, B cnydae HeOOXOZMMOCTH, MeTONOB yayumeHmsa cpBoiicTs
FPYHTOB OCHOBAaHHA;

- Bmbopy Hanboliee palUHOHANLHOrC MeTOZa NpPOM3BOACTBA paboT no
YCHIIeHHI OCHOBaHMH N dYHAaAMEHTOB;

- pacueTy ONMHJAaeMHX OCaAOK (YHIAaMeHTOB NOChe BHIOAHEHHMS Yycuiae-
HHAS M HMX YCTOWNYHBOCTH;

I.I.7.CTrenedb peTaJHU3alHH¥ re0lOorMYECKHX YCJAOBHI yyacrXa M 4YHCHO
pasBefOYHHX BHPabOTOK Ha3HavyaeTcss B 3aBHCHMOCTH OT pa3MepPOB PEeKOHCTPY-
NPYEMHX HMAN pecTaBpUPYeMHX O6beKTOB B NNaHe H CHOXHOCTH reolOrHyecKkoro
CTPOEHHe NACWAIOKHU, HO RONXHO 6HITL HEe MeHee ABYX—-TpeX CKBAXHH 110 KOHTYDPY
KaXAoro 3/IaHhsl NN COOPYXEHUs .

Tny6HMHa NPOXOHKM pa3BeflOYHHNX BHPaGOTOK ONpezelfseTcsi MHOTHMM yclo-
BHAMH, N3 KOTOPHIX OCHOBHHM SIBASeTCHA HenbXOAMMOCTH IIPOXOKKM pacyeTHO#
BEMMYHNHL CRKHMaeMOW TOJNHMH OCHOBAaHMSA.

1.1.8.]Ipy npoeKTHPOBaAHHH YCHIeHHA GYPOWHBbEKUMOHHHMHM CBasgMH,a TaK-~
ke npu BH6OpPe MeTOoAa NPOHIBOACTBa paboT no ux ycrpoHcrTey ocoboe BHHUMa-
HuMe cunepyeT obpamartTh Ha Pe3YABTATH FHAPOreONOrHYecXuX HCCheROBaHHMH ,AB—-
JAS0PHXCH COCTABHON YaCTh® HHXEHEPHO-IeOJIOMMYeCcKHX H3NCKaHHil, IpOBOJAKMHX
Ha nJomazKe.

py ruaAPOrecliOrMYyecKHXx HCCReNOBAHHAX AONNHH GHTDL BHABJEHH :

- abCoOANTHHE OTMETKH NOABIEHHS M YCTAHOBAEHUR YPOBHEeH I'DPYHTOBHX
BOX ;

- CKOPOCTH ¥ HanpaBleHHe NOTOKOB TIPYHTOBHX BOX;

- XapakKTep Ce30HHHX Kone6GaHuil ypoBHeHl IpPYHTOBHX BOJ BO BpeMe-
HW,B YaCTHOCTH,abCOARTHHE OTMETKH MAaKCHMAaJbHHX M MHHMMANBHHX YpPOBHe#l
FPYHTOBHX BOJ,a TakKXe cTeneHb BANSHHNHA aTMoChepHHX OCaIKkOB Ha H3MeHeHHe



2THX YpoBHe#H ;

- (UABTPAUMOHHHE CBOHCTBa& BOAOCOXEpPXaWlMX TIOPOX Mis peleHns
NpaKkTHYECKHX BONPOCOB,CBA3AHHHX C MCKYCCTBEHHHM BOJONOHHUREHHEM , APeHH-
poBaHHeM W T.H.;

- XHMHUYECKHH COCTaB IDYHTOBHX BOJA ANA OUEHKM CTeNeHHM HX arpec-
CHBHOCTH K MaTepHalaM KOHCTPYKLHW YCHIEHHS.

1.2 Tpe6oBaHNA K M3BICKAaHUSM.

I1.2.1.06bex M COCTaAB M3HNCKaATENbCKHX paboT AJA Kaxjaoro o6bexra
YCHIIeHHSs oOnpepenqgeTcH NporpaMMmoi,paspabarTHBaeMOif M3HCKATeNbLCKOHR opra-
HH3aUHel N0 TEeXHHNYECKOMY 3aZlaHH®w M C yuyacTHeM NPOeXTHOM opraHusauMM B
COOTBETCTBHH ¢ TpeboBauWsaMH T'aasu CHuIl (15) m Apyrux RedCTBYOHMX HOp-
MaTHUBHHX HNOKYMEHTOB Ha H3HCKaTellbCKkMe paboTH 10 HCCIeNOBaHHWK [pPYHTOB
OCHOBAaHMA 3ZaHHH M COOpYXEHHH.

1.2.2.Bce BHMAH HHMeHEeDHHX HM3HCKaHHA AN pas3paboTOK NPOEKTOB YCH-
JeHns OYPOHHDEKUMOHHHMH CBasiMM JOJXHH OCYWMECTBIAATHLCH B KOMNAEKCe Apo-
eKTHO-H3HCKaTeNbCKHX paboT,KaK npaBHIIO,HA CTaAuMH npoekta (pabouero
npoexTa) B cocTaBe,obecneuMBawieM NOJIYyYeHHe:

a.NpeABaAPHTEIbHMX AaHHHX, NO3BOJSAKMHX NPOEKTHOHW OPraHU3aliMH on-
peAenuTL uHellecoobpa3sHOCTb NPHMEHEHHsI MHBEKUMOHHOTO MeTOoda YCHAEeHMA
FPYHTOB OCHOBaHHA M pyHIaMEeHTOB, B TOM YHCle,OYypPOMHBEKUMOHHHX cBai fno
pe3yabTraraM o6clefioBaHN] CYWECTBYDHMX QYHAAMEHTOB, OYpeHHSst CKBaXWH,
NpoXoAKH mypdoB, 1a60PATOPHHX HNCCIeROBAHHA TPYHTOB M TPYHTOBHX BOJA;

6.NOAHHX AaHHHX,TpebyeMHX ausi pa3paboTKH NpoeKTa YCHMIeHus (ma-
paMeTpoB cBal - AAHMMH, JMaMeTpa,nX Hecyimled CnoCOGHOCTH), NOAYYEHHMX C
yueToM OypeHHs CKBaXWH,3O0HAWPOBAHMS H HCHOHTAHHA IPYHTOB CTaTHYeCKO#
Harpyskol mraMnaMu B npejpenax KOHTYPOB NiomaAkH (ydyacTKa) HMcclefyeMbHx
06bekTOB.lIpH HEOGXOAMMOCTH NPOBOAATCH TaxXe HCIOHWTaHWsA cBal CTAaTHYECKOMN
Harpy3ko#h B COOTBETCTBHA C AONONHHUTEJIbHHM TEXHHUYECKHMM 3ajaHHheM.

lIpuMeyanus K n.1.2.2.

1. CraTHueCKHe MCNHTAHHA 6YPOMHBEKHHMOHHHX cBak ClaeflyeT IPOH3IBO-
AuTbh C cobappenneM rTpeGoBauuik TOCT (16),a Takxe B COOTBETCTBHH C MOJO-
xeHMaMH n.H.4. Hacroamux "MeTOAWYECKHX PeKOMeHAanuit".

2. NpeaycuorpeHHuHe NOANYHXTOM 1.2.2a. HM3HCKaTelbCKMe paboTH MOrYT
He TNPOM3BOANTLCHE HEM NPOHM3BOAMTBCH B COXpameHHOM ob6beMme,ecan fpaH-
HHe, TpebyenMne JRAN NPHHATHS TEXHHIECKOrC peNEeHHA H OOpefelieHHst BMAA
YCHREeHHsI, MOT'YT OHTH molyYeHn H3 QOHAOBHX MATEDHANOB HPOEKTHHX ,HM3HCKAa-
TeIHLCKHX M APYIMX OpraHM3ayHi.DTo DOoROXEeHHe He OTHOCHTCHA K HccledOoBa-—
HHUAM QYHAAMEHTOB yCHEAeMHX 0061bexToB,H0 COCTOSHHMD KOTOPHX M HOINXEH Ofi—
PEeAEeAsSTHCH BHA H O6beM YCHAEHHSN.

3. Ecan xaxoi-mub0 M3 nepevyHCEEHHHX B n.1.2.2. 3A€MeHTOB MCCHEeAO—
BaHK# DOpexyCMOTPEH nporpaMMoii, To DOBTOPSEMOCTbL eroc AcaxHa 6umThL ANA
xkamporo obcunepayeroro ob6nvexra He MeHee:

— 6YPOBHX CKXBaXMH - 3
— HYpdoB -5
— SOHAMPOBaHMH -5

LR W )
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~ CTaTHYEeCKHX HchnHraunli cpaft - 2;
- HCINTaHM# rpyHTOB CTraTrTHdeckoit Harpysxo#l mTasmamm - 2.

KoangeCcTBO M NOpsaxox or6Gopa o6pa3uyoB rpPYHTa AXS OPOH3BOACTBA XNa—
60paTOPHHX WUCCREAOBaAHMA YCTAHABAWBAETCH B COOTBETCTBMHM C nporpammoft
pabor ¥ rpebGoBaHnaMn peCcTBYDNMX HOPDMATHBHMX AOKYMEHTOB Ha MCCEeAOBa-
HHS TPYHTOB OCHOBaun#i a3gauuit m coopyxeuwil,B TOM uMcae,obszaremen orbop
o6pasuoB I'PYHTOB,3alerapEMI HeNnoCpeACTReHHO DOA NOAOWBOA CymecTByDEmMX
dyHAAMEHTOB H NORX EMXHMMHM XOHI[AMM cBa#lt ycumaenus.

1.2.3.Tny6nHy OGYpPEeHHR paspeloYHHX CKBaxHH, MOpeaycMaTpuBaeMy® B
nporpaMMe H3HCKaTelbCKHX paGoT C YYETOM KOHKPEeTHHX HMHREeHepHO-reolormn-
YeCcKnX YCROBHI yuyacTKa M XapaKkTepa PeKOHCTDYHDYEMHX HIH pPeCTaBpPHPYeMHX
a3naunit (coopyxeHmil) ,cieayeTr Ha3HavaTh HHMXE NpoeXTHpPYeMOH ray6MHN 3ano-
XeHHSS HHNHHX KOHUOB OYPOHHBEeXHHOHHHX cBall YCHIeHHss B HecKaldbHHX CpPyH-
Tax,Kak NPaBMIO,He MeHee YeM Ha 5 MeTpOB.

B clydyae ONMUPpaHH HIAH 3ajelXkyd O6YDOMHBEeKIHOHHHNX cCcBa#t ycuiaeHHs B
CKaJlbHHE TPYHTH,raybnHa 6YpPeHHWsl pa3sBefjJoYHHX CKBAXHH JOoNXHa OHTHL He Me-—
Hee uyeM Ha 1.5 M HMXe KOHUOB cpal.lIpy HAaAWYMM B CKAALHHX TI'PYHTAax Ka-
BEpH, KapcTa,npocinoes 6oJee clabHX I'DPYHTOB M JpYCrHX HEORHOpoZHocTel KO-
JNYecTBO U raybnHa GypeHMsi CKBAXHMH Ha3HauvyaeTCs MO TNporpaMsme MH3HCKa-
TedibCKUX paboT,ncxonss M3 ocobeHHocTell MHEeHEPHO-TeOJNOHYecKNX ycaoBui
nccaenyeMmo# niIomamKM.

MMpuMeyanns x n.1.2.3.

1. B TexnMyecxOM 3agaHMM Ha DpPOBejleHHe HHEGHepHMX M3Hcxanmit opn-
€HTHPOBOUHYD JAHHY CBal pas Ha3HaYeHMNE rayOMmHN GYDeHMS DPasBefouYHNX
CKBaAXHH AONYCKAEeTCsl ONPEeAEeNATh DO JlaHHNM O rDYHTaX,NOAYYEHHMM H3 $OoH-
ROBHX MATEpPHANOB HPOBOAMBEMECH paHee Ha AaHHOR naomazxe HHEeHepPHO-reo-—
JOrHUYEeCKHX M3HNCKaHuuit.

2. Jansni cpall,paGorTapmix Ha BHAeprmueaHue,raybmna G6ypenms pasBefoy-
HHX CKBaXMH H 30HAMPOBaHHMA AOAXHA OHTh He MeHee 2-X MNETPOB HHEEe KOHUOB
cpai.

3. NROTHOCTHh NECYaHHX I'PYHTOB OCHOBaHMSI AORRHA ONpPEAENSTLCA B YC-
JOBHSAX MHMX DOPHPOMHOI'O 3aflePaHNs N0 A3HHHM 3O0HANPOBAHNA MANH,B Cay-
yae,Korja dTO BO3MORHO - no 06pas3inaM TrpyHTOB HEHAPYNEHHOH CTpPYKTY-
pH,0TOOPAaHHHM W3 wWypPOB HMAH CKBaAXMH B COOTBETCTBHM C TpeGOBaHMEAMM HOP-
MaTHBHHE JOKYMEHTOB Ha MCCACHAOBAHMS TDPYHTOB OCHOBaHM# agaumit m coopy-
XeHWH .

TJIABA II. NMPOEKTHPOBAHHE YCHIIEHHS .
NN.1. PexomeHpyenasns o6JaCTh DpUMeHEHNA YCHIEEHAS CPYHTOB
OCHOBaHMSI " dyupaMenron PecTaBpPHPYEeMHX n

PEKOHCTPYHDPYEMHX OODENTOB MHDBEKIMOHHEMM MNeTOJaAMM.

N.1.1. Hesecoobpa3HOCTHL NPHMEHEHHS1 YCHIEHMS IPYHTOB OCHOBaHMA w
bYHNBGMEHTOB HHBEKUHOHHHMM METON3aMM MOJXHA ONDeAeNfAThCH KOHKPEeTHHMM YyC-



nosusaMn pabor ¥ 0bOCHOBAHa TEeXHHUKO-3KOHOMHUECKHM CPAaBHEHWEM BapHaHTOB
NPOEKTHHY DPeleHHHA.

NM.1.2. Heo6XOAHMMOCTDb YCHIEHHMA TPYHTOB OCHOBaHMA W (YHJaMeHTOs
3aHNH M COOpPYXeHHH BH3HBAaeTCH:

noTepeld NMPOYHOCTH HIIH YCTOWYMBOCTHM, YACTHYHON HIH NOAHOW, KOHC-
TPYKUHHA CcymeCTBYOUMX GYHAaMeHTOB;

paaBUTHEM HEAONYCTHMHX NO BeJIMYNHE M HepaBHOMEPHOCTH OCaAoK COO-
PYREHHUS] WIH OTAENbHHX ero vacrei, Bu3WBaeMHX NOoTepe# NPOYHOCTH TPYHTOR
OCHOBAHNS H, KaKk cilejCTBHe, pa3pYHEeHHeM KOHCTPYKIUMHA byHAaMeHTOB;

YBeJlHuYeHeM 3KCHayaTalMOHHHNX Harpy30K, CBA3aHHHM C H3MeHEeHHSIMH B
KOHCTPYKTHBHOH cleMe ycHisieMoro obbeKkTa 3a cueT 3aMeHbl HeCcYUUX 3JeMeH—
TOB NPUH NPOXU3BOACTBe paboT, 3aMeHOR o6opyHoBaHMH Ha 6Holee TaAxenoe, M3~
M@HeHMeM 3TaKHOCTH, YCTPOACTBOM 3aray6lieHHHX NoMewleHWd noj CcymecTBYylo-
UM 3AAaHMEeM HAHM COOPYMEHHEeM W T.I.

MN.1.3. YxpenuTenbHas HEeMeHTaUHUs PEKOMeHIYeTCH K NPUMeHEeHMI B Ccje-
AYPIUX OCHOBHBX Chyyasix:

YCHIIEHHEe TPYHTOB OCHOBAHHWA Ha KOHTaKTe "PyHRaMeHT-CPYHT' Aaad cTa-
6HMIU3aliMe 0CaloK ¥ aedopMalHi CYWECTBYIOUMX 3laHHH M COOPYKEHHH

YCHIeHHEe KOHCTPYKUMA CYwecTBYBDHHX (PYHAAMEHTOB NOpM NOTepe NpPOoUHOC-—
TH MaTepHana KJlafiki dyHAAMEeHTOB HJM CBA3YOIEro pacTBOpa, 4a TaKkKe yBe-—
AWYEHNH HLeACTBYHHUX Ha dyHOaAMEeHTH HaArpysokx;

II.1.4. BYPOHHBEKUNOHHbBE CBa¥ PEKOMEHAYETCSs NPHMEHSTh B CchelyoilinX
cnyyasix:

yCHIeHHe PPYHTOB OCHOBRAHHA ANA cTabuiansaunK Pa3BHUTHUS HEIATYXABUHX
ocaiacK H jgedopMalMi CYHMEeCTBYBDHMX 3ZaHHWA M COOPYXEHMH ;

YCHIIEHWE TPYHTOB OCHOBaHHA H ©OYHAAMEeHTOB CYMEeCTBYBIHHX 3AaHMA H
COOPYXEHHWA NPH H3IMEeHeHHHM B [Opolecce pecTaBpaliMM HIM PeKOHCTPYKUHH
KOHCTPYKTHBHON cXxeMn ob6bexKTa YCHIEHHSN;

pecTaBpalua, PeKOHCTPYKUHS HIW CTPOUTENbCTBO B CJHOXHLIX HHXeHep-—
HO-TeONOrHYeCcKHX H CHAPOreClIOTHYEeCKHX YCINOBHAX;

pecTaBpainsi, PEXKOHCTPYXUHS HIH CTPOHTENHLCTBO B OTAAJEHHBIX WIH
TPYAHOAOCTYIIHNX DPafOHaX;

NpH HCNOAB30OBAHHH CBaW B KadecTBe aHKepoB MNpy CTPOWMTEINbCTBE Noj-
3€eMHbLX COOpPYXeHHMH THIa NOANOPHHX CTeH, BKAKUYAA TarK Ha3bBacCMuHe "CceTya-
ThHe'" .

11.2. OCHOBHHE OPHHIHMNN MNPOEKTHPOBaHHA

[1.2.1. TMpoexTHpoBaHHe YKPENUTeJdbHOW HeMeHTaluH cyuwecTBYoOmHXx GyH—
AaMEeHTOB ¥ KOHTakTa "QYHAAMEHT-TPYHT" AOJAMHO NPejmeCcTBOBATb NPOEKTHPO-
BaHHiO OYDPOMHDEKUWOHHHX cBait M BKAKYaAeT, B 3aBHCHMOCTHM OT BHJA3 M COCTO-
AHHA cymecTBywnerc dyHjaMeHTa, pacyeT KOJHYeCTBa, JHAHaMerpa, AJHHH MW
yrila HakdoHa LEeMeHTAlLMOHHHX CKBaXMH, OnpeflelieHHe NAAHOBOTO AOOJOXEHWUA
CKBAaXMH, a TaKxe noabop COCTABOB HMHBEKHHMOHHHX pacTBOpPOB, pas3paboTKy
TEXHONOTHYECKOR cXxeMbl LHeMeHTaLUMM M onpefileneHne obbemMoB paborT.

H.2.2. CragnAHOCTh NPOEGKTHPOBAHHA M COCTAB NPOEKTa VCHIEeHHUs olpe-
neaseTcss 3ajaHneM Ha OpPoeKTHpOBaHHe B cooTBeTcTBHMHM c CH. _

MM.2.3. TMipegpapuTelibHHEe pasMeph (AHMaAMeTp M ANKNHA) OGYPOMHBEKUMNUOHHBIX
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cBaft HA3HAYaAPRTCHA C YUYETOM HHXEHEePHO-I'€OJIOTHYECKMX YCAOBHMA [NOHMAAKH,
HaArpy3KH, KOTODPYD RONXHH BOCNPHHMMaTh CBaM, BHAa W COCTOSAHHMA YCHISIeMO-
ro dyHgaMeHTa, a Takxe HecymeRt cnocobHocTH cBaifl, onpenensemoit B coor-
BETCTBHH ¢ TpeGOBaHMAMM HOpPMaTHBHON nunrepaTtypH [5,16].

N.2.4. Pacuer GYPOMHBEXUIHOHHHX cBaft no NPOYHOCTH MaTepHanaa CTBOJXa
BHIOJHAETCA B COOTBETCTEBHMM ¢ TpebGosauuaMu CHuIl [1S].

M.2.5. llpn pacueTe SYPOMHBEKLUHOHHWX cBait No NPOYHOCTH MaTepnana
CTBOJIA CBaP CcleayeT pacCMAaTPHBATh KaKk ynpyruft crepmeHb C HavalbHHM
nporuboM, XeCcTKO 3ameMlieHHH! B I'DYHT B CeuyeHHH, e MOAYAb RedopMaliHH
rpyHra E»5 Mna.

YyeT NpoAONBHOro H3ruba NPON3BOANTCH NO MeTOAY, NpegnoxarapmeMy
norepro ycrtoHuuBoCcTH cCBaM B canaboum rpyure npu E<5 Mna, no HecCcKOJXBLKHM
NOJYBOAHAM, TNPHYEM YUCHO NOJAYBOJAH 3aBHCHT OT COOTHONMEeHMs xecTrrocre#t
cBayt M OKpyxXapglero TrpPYHTaA U HpaKTHYEeCKHM He 3aBHCHMT OT BHAA SaAelKH
ceay B pocTBepx [5].

I1.2.6. llpp DNPOEXTHPOBaAHMM YCHJIeHHSsI dyHaaMeHTaA, Ha KOTOpPHH AeHc-
TBYOT OAHOBPEeMEHHO BepPTHKalbHHE W IOPH30HTalbHHE HArPY3KH, HeO6XO0ANUMO
CTPEMHTBCA K TOMY, U4YTOOH IeHTDP THXeCTH ceyeHMs csBait 8 ambom paspese,
NepneHAUKYNAPHOM K JHHHH paBHoAelicTBYDmell, HaxoORMJICA Ha 3TO# AVMHMK
(puc. 6).

I1.2.7. ApMHpPOBaHHe OYPOHMHDLEKLHOHHHX cBalff BHIOAHAETCA N0 pacueTy
HJIM Ha3HavyaeTcs KOHCTPYKTHBHO. CBau apMHPYRTCH OAHHOUHHMHM apMaTYDPHHMM
CTEepXHSIMM, CBapHHMH KapKacaMH, ReCTKOR apMaTypoi B BHAe NpoOKaTa YepHHX
MeTaNlIOB UJM MeTallHyYeCKMMH TpybGaMu. ApMaTypa CBaM MOXeT GHTh OQHOPOA-
HOHW MO ANHHe ¥ KOMOMHHpPOBAaHHOM, HanpuMep, Tpy6a HIM NpoOKaT B 30He
AeficTBHSI M3rub6admero MOMEHTa M KapKac WIH ORWHOYHHA CTepXeHb Ha DC—
TanbHOH NAMHe cBaM. B OTAEABHHX CAyYasAX apMMpoBaHMe CBaH MOXET NPOM3-—
BOANTHLCST HEepPXaBePMHMM MeTalllaMM HAM ADYTCHMH, He HNOABEeprapmMMucsa Koppo-
3HH MaTepHalaMH.

Mn.2.8. ApMaTypa OYPOMHBEKUMOHHHX cBa#t JonxHa MMeTh QHKCHpPYDHHE
3JleMeHTH, UeHTpupyomue ee B cKkBamuHe (puc. 7) M obecneunpammue Tpebye-—
MYI0 TONMHMHY S3amMTHOro caof 6eToHa. PaccrosHHe MEeXARY dHKCaTOopaMM no
IJINHe KapkKaca ROAXHO OuTb He HoJjlee 6 AMAMEeTPOB CKBAaXMHH, a TOAMHHA 3a-
HHUTHOTO CAOS - HEe MeHee 2.5 cMm.

N.2.9. KoHCTpYXKUHS CBapHOro cThka paboueit apMaTypw XapXacoB JAOJX-
Ha obecfley¥uBaThb ero PpPaBHOMNPOYHOCTE M YAOGCTBO NMpPoOM3BOACTBaA paboT HoO
MHBEXKTHPOBaHMPD 6eTOHa B CKBamMMHY.

M.2.10.CosMecTHans pabGora cBalt YCHIeHHS M pocTBepKa HOJAEHa OHTH
obecneuexHa HazexHo# 3ajgeNKoil CBaW, BeJHWuyMHa KoTopoM onpesensiercs pac-—
yeToM M He JloaxHa OHTh MeHee NATH JHaMeTPOB CBaH NpH GYpeHnMM C rasHHC-
TOW NPOMHBKOW H He MeHee YeTHpeX JAHAMeTPOB npH O6ypeHMM ¢ HPOAYBKOH
BO3NYXOM HEe3aBHCHMO OT HalNYHA TPYOH-KOHAYKTOpA.

N1.2.11.7pH HeBO3MORHOCTH BHINONHeHHs1 TpeboBanuit n.NM.2.10. npoaxuo
6T NPEeAYCMOTDEHO YCHIEHHOEe apMHPOBaHMEe HIN ymHpeHMe CTBOMA CBaM B
MecTe TPUMHKAHWA CBaM K MOAOWBE pocTBepka. OTHOmeHWe AHAMeTpa ymNMpeH-
HOM YacTM K jAMaMeTpY CKBaxMHHM B npepenax dyupaMeHra AOJNXHO COCTABAATH
He MeHee 1.15. J[JlHaReTp CKBaXHHH MOXeT GHTb YBeJHUYeH NPOMWBOYHON xup-
KOCTbO 1pPH G6YPEeHHMH M ONpeccOBKON CBexXeyJOREeHHOro pacTsopa.
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N.2.12.NpoexTHpoBalne YCHAEHHR OCHOBaHMH M dyHAAMEeHTOB 6YpOMHBEK-
LUMOHHHMH CBasfMH BKADuUAaeT paspaGoTKy cClefyoHMX BapMaHTOB NepefauyM Har-
PY30K OT COOPYXeHMs Ha BHOBbL YCTPAaMBaeMnR QyHAaameHT: Ge3pocTsepkoBhil,
poCTBepKOBHH, NoaBeAenre HOBOro dyHAaMeHTa NOA yYCHAUBaeMu# u XOMOGHHM-
poBauubit (pnc. 8).

N0.2.13.1lpy YCHREHHH CYRECTBYDHHX DYHAAMEHTOB CAEAYEeT MaKCHMANBHO
HCNONB3OBaTh HECYHY® CHOCOGHOCTL YCHIMBaemMoro ¢yHpameHra. Pacuer no I
U [ rpynnaM npejlelibHHX COCTOAHHHA Heo6XOAMMO NPOH3BOAHTL C YYETOM COB-
MecTHOH paboThH yYCHaseMOoro ¢pyHnaMmeHTa H OGYPOMHBEKUHOHHHX cBall.

H.2.14.7ipn NPOEKTHPOBaAHHH YCHIEHHSA Yril HaKiOHA GYDOMHBEKIHOHHHX
cpalt M CHeMy MX PAaCCTAHOBKH CcleAyeT NPMHMMATh, CTPEeMSCh K nepepaye Ha
CBaMn OCEeBHX Harpy30K, HCKAMNUYaAS N0 BO3MOXHOCTH MOMEHTHHE M TOPH3OHTalb—
HHE HArpY3KH.

1.2.15.7lpy NPOEKTHPOBAHMM YCHACHHMSI HeOGXOAHMO YUYHTHBATH BO3MOXHOE
H3MEeHeHWe CTaTHYeCKOR cxemn pabGoTH XOHCTPYKUMit, Hanpumep, dyHaaMeHTHOH
OJNTH, B CRA3M C NEepeHOCOM YacTH HArpy3kum Ha OGYpPOMHBEKIMOHHHe cBaH
(puc. 9).

f.2.16.71Ip1 NpoexKTHPOBaAHMM YCHIEHMS I NPHHUKN pasMemeHns cea#t B naa-
He ycHnseMoro ob6bexTa AONXeH YYMTHBATh THN NPHMEHSIeMOro Ais NMPOH3BOAC-—
TBa paboT obOpYHAOBAHHA.

M.2.17.B oTReabHHX, HawnboJee CHOXHHX, CAyYYasiXx, onpeneinsieMHx npo-
eXTHOW opraHusauve#i, AAA YTOUHEHHN Hecyme#t cnocobHoCcTH 6YPOMMBEXUHOH-
HbHX CBaH YCHIEHWST B KOHKPETHHX YCIOBHSX CHeAYET HA3HAYNTDLh nNpoBeJieHHe
CTAaTHYECKHX MCNHTAHMA ONHNTHHX ObGYPOMHBEKLMOHHHNX CcBat B COOTBETCTBMH C
TpeboBasnaMu I'OCT /16/ n pa3penom .4 HAacTOAEMX "MeTOAHYECKHMX DeKOMeH-
nauun” .

B pe3sysnbTaTe MUCHHTAHNA JAOIXHH OHTbL YCTAHOBJEHH:

HavaJbHH# KO3QdHUMEeHT xecTkocTH C, , KH/wu;

npefensbHad Harpyska Ha cBap, Pep ,KH;

pacueTHas Harpys3xKa, jAonycxKaemas Ha cpam, P , kH;

ocajfKka NpH pacyeTHOW Harpyske, S , MM.

N.2.18.Pabouass ROKYMEHTAUHS 1O YCHAEHU® OCHOBaHHM# M dyHAAMEHTOB C
noMOoillb 6YPOMHBLEKUHOHHHX cBa#t RoNXHA BXAOYATH:

3ariaBHHi JINCT POEXTa C CHTYAUHOHHHM NNaHOM ydacTka pabor, Tab-
My cocTaBa NpoeXTa, BeROMOCTAMH 006beMOB paboT M norpebHHX MaTepua-
JOB, HOOSCHEHHWSIMH K TNPOEKTY;

ndaH lUeMeHTaARHOHHHX CKBaXKHH DM IleMeHTAaLMH CYmecTBYDHHMX QyHHaMeH-
TOB M KOHTaKTa "QyHaaMeHT-IrpyHT";

ceyeHnss (pa3pe3n) PYHAAMEHTOR C LeMEeHTALHMOHHHMH CKBaXMHAMMH;

TeXHOJOrHYecKkue cCXeMH IleMeHTallMH (no YCMOTPEeHHD NPpOoeXTHON opraHn-
3alHH) ;

nAad cBAaiHOTO NOAS NPH YCHIAEHMH OCHOBaHuiéi n dyHAaMeHTOB GYPOHHB-
€KLMOHHBIMH CBafIMH;

paspesn (ceueHMsi) no ycuiasdeMuM dyHaaMeHTaM C GYPOHHBEKUHOHHHEMMH
CBasiMK;

KOHCTDPYKUHK OYPOMHBEKHHOHHBIX CBalt yCHIeHMsi, YepTexM apMaTyYpHRX
KapKacoB;

TexXHOJNOrMYeCKHe cXeMH vycTpoiictea cBalk ycuierns (N0 YCMOTPEHHD
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NpoeKTHOW OpraHu3auuu);

TEXHONOTHYECKHe CXeMb JMHMIl nmojayM pacTBOpOB;

TeXHOJIOTHUECKHe CXeMH KOMMYHHKaun#;

pabouyyw QOKYMEHTAUM®D Ha YCTpOHCTBO DPACTBODPHHX Y3JOB CO CXeMaMmu
pasMemeHns pabtouero oGOpPYROBaAHMA.

N.3. Pacuer GYPOMHBLEXUHOHHHX cBall no Hecyme#l cnocobGHocTh.

MM.3.1.0pH pacueTe Hecymel cnocob6HocTn GypoHabuBHHX csa#t caeayer
pPYKOBOZACTBOBaThcsl Tpe6GopaHMaMW raapn CHuIl 2.02.03-85 "Csalthhe ¢yupa-
MeHTH. HopMB NPOEKTHPOBaHHA" M HacTOSmMMH PexoMeHAaLNAMM.

I1.3.2.1lpn pacuerTe GYPOMHBEKLMOHHHX cBa#fi no MNPOYHOCTH MaTepHana
cBap CclIeAyeT paccMaTPHBaTh KaX yNnpyru#t cTepxeHbh C© HavanbHHM nporunbowm,
HECTKO 3ameMJeHHHil! B I'PYHTe B CeYeHHMH, rje MOAYRb RedopMaunHM I'DPYHTA
E>5MNIa. YuyeT NpoAOABbHOrOo M3rn6a MPOM3BOAMTCSH C HCNOAB3OBaHHEM MeTOAa,
npexnolarapmero nNoTepo ycToiuMBOCTM cBaM B caaboM rpyHTe (E<SMIa) mno
HECKONbKMM TIONYBOJIHAM, TNPHYEeM YHNCAO MNOJYBOIH 3aBHCHT OT COOTHOMEHHMS
XecTKOCTeld cBaW ¥ oKpyxXammero rpyHtTa ¥ NpakTHYeCcKH He 3aBHCHT OT BMAA3
3afeNlKH CBaH B DPOCTBEDK.

I.3.3.MeToA pacuyeTa MNPOYHOCTH CTBOJA OYPOHHBEKUMOHHHX cBall npepn-
noXeH Ha OCHOBAHMM H B pa3puTve ranaBu CHull 2.03.01-84 "BeTOHHHe M Xe-
ne306eTOHHHE KOHCTPYKUHMHM. HOpPMH npoexTHpoBauus." [IpoyHOCTHHe H pedop-
MalUMOHHLE XapaKTepHCTHKH TBepAePmMHX MHBLEKIMOHHHX pacTBOPOB (Menxosep-
HUCTHX 6eToHOB) cleAyeT ONpefelfiTbh B COOTBETCTBHH C ''PeXxoMeHJAalUMAMM HO
NPOEKTHPOBaAHHKD GETOHHHX M XRene306eTOHHHX KOHCTPYKUMH M3 MeRKO3epHHCTO-
ro Gerosa" (mmceMmo loccrposa CCCP N HK-3388-1 ot 1.07.1977r.).

1.3.4.71pn pacueTe OGeTOHHLIX U Xene306eTOHHHX cBa#t NO NPOYHOCTH Ma-
Tepnasa Ha BO3jjeAiCTBHe NPOAOABHOH cxuMampmed cuiin N NOMMMO 3KCIHEHTPHCH-
TeTa, onpefleAseMorc M3 CTaTHYECKOro pacyera KOHCTPYKUH#, AONXeH npuHH-
MATbCH BO BHHMaHHe cliyyalHu#t B3KRCUEeHTPHCHTeT "e.", OOYcClOBIEeHHHA BO3-
MOXHBIM MCKPHBJIEHMEM CKBaXMHH NpH 6ypeHMu. DIKRcueHTpHcHreT "e." onpege-
nsieTcs yMHOXEeHWeM OTHOCHTeJIbHOrO HCKpHBIeHns ocn cBaMm (Tab6ba.3.1) Ha
pacyeTHY®W AJAHHY NOJYBOJHW ee n3ruba 1, (Ta6n.3.2).

M.3.5.PacyeT GYPOMHBEKLMOHHBX CBaH 110 NPOYHOCTH MaTepMana BHIOOI-
HeTCd B COOTBETCTBHM C TpebOBaHMAMH pas3fena 3 raaem CHull 2.03.01-84,

PH 3TOM 3HadyeHus Ko3bduuMeHTa "n', yuMTHBaOEero BIHNAHMEe nporuba Ha
DKCUEHTPHCHTET NPOAONBHOrC YCHAMS "e", clepiyeT onpefiensiTb no dopmyne

1

1 ° '
N
1_ i
th
rae N - oceBasi CxuMampmasi Harpy3Ka Ha cpap;

Nq; YCIOBHa# KpHTHYeCKas cHila, onpeflensseMas Mo YKa3aHHMAM ria-
Bw CHull N-25-75.
NM.3.6.Hecymas cnocobHocTh G6YPOMHBLEKIMOHHOK cBan-cTOMKH onpepensie-
TCH B COOTBeTCTBHM C n.5.4 raasw CHull 2.02.03.-85.
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N.3.7.Hecylyw CHOCOGHOCTH BHCsuel OypoHHbexklUMOHHOH ceau "®", pa-
6oTalmed Ha OCeBYD CXMHMawMly® Harpys3Ky, clejyeT olpefensith No ¢opmuyne
¢=m(m RF+uZm £ 1,),
rge m -~ xos3bdbuuvedwr ycaorm#ii paboTrn cea B I'pPyHTe, TNPHHHMaeMbi#
pPaBHHM 1;
m, - Ko3ppHuMeT ycHoBHH paboTH I'DYHTa NOA HMXHMM KOHLOM CBaH,
NPHHHUMaEeMHiA paBHHM 1;

R - pacueTHoe CONpPOTHBJEHMe TrpYHTa INOojA HHXKHMM KOHLOM CBaH,
nprHuMaeMoe no CHull 2.02.03-85;
F - nno@aAb ONHpPaHWss CBaM, NpPHHMMaeMasa PaBHOW: p[ufA csBak 6e3

YHUPEHHUS - NIAOWAaAH NnonepeyHoOrc CeYeHMs CTBOla CBan, 1S csBal C yuwnpe-
HHEeM - HJIoMafH NonepevyHoro celdeHUs YWHMPeHHa;

u - NepMMeTp CTBOJia CBaM, onpefleisseMuHil Mo AMaAMETPY CKBaXMHH,
obcagHOW TpyOb HIM WHeKa,;

my. - xo3ppHmMeHT ycaosuit paboTm 1i-ro caosg rpyHTa BAOJNb
60KOBOH NMOBEPXHOCTH CTBOJa CBaM;
f, - pacuyeTHOe CONPOTHBIEHHE i-ro CIOA I'PYHTa Ha OGOKOBOH 00-
BEPXHOCTH CTBOJIa, NpHHUMaeMoe N0 JaHHHM JnabopaTOPHHX HMCCASAOBAHWMN;

li - ToamMHa i-ro cnos CpPYHTa, CoOnpHKacawierocs c 60KOBOA no-

BEePXHOCTbLW CBaH.
Tabaupga 3.1

OTHOCHTENbHOS HUCKPHBIeHne oce#l cBal npu
pasJHUHLIX cniocobax NpOXOAKM CKBaXMUH

— I -

]

|
| Cnocobn NPOXOAKH CKBaKHH | OTHOCHTeNIbHOE HMCKpHBACHHE |
1 |
| f e
IlInekopoe 6GypeHHe 6e3 obcagHbHX TPy6 0.002
Bypeuue c obcaakoi 0.002
NHeBMOoynapHoe Hypeuue 0.003
BypeHHe mapowXo# noj 6eHTOHHTOBBIM

pPacTBOPOM 0.005

Tabanuna 3.2

PacyeTHne AJNMHH NOAYBONH H3ruba mpu norepe
YCTORYHBOCTH OYPOHMHBLEKHHMOHHHX CBaf

f I T A

|Moayav Re| PacyeTHas ANNHa 1, , cM, Rua cBail AMaAMETPOM, CM !

| —dopMaunn| ;

|rpyura, | I T T mee g - —4

| Mla | 10 | 15 | 20 | 25 | 30 |

fem— } } - i % — s e 4
0.5 310 465 620 775 930

1.0 250 375 500 625 750
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1.5 224 336 448 560 672

2.0 202 303 404 505 606

2.5 190 285 380 475 570

3.0 180 270 360 450 540

3.5 172 258 344 430 516

4.0 165 248 330 412 496

4.5 160 240 320 400 480

5.0 155 232 310 387 465
| I L 1 ] i i i

Tabanyga 3.3
KosddruneHTn ycaoeuit pa6oru rpyHra l}

[ I !
| Cnocob ] 3HavyeHHs Kos3dpdnruHeHTa my Ans PasjivyYHHX BHAOB |
| wM3roToBaeHus | TpPYHTa |
| cBa# b I 1 T —
i | neckwm cynecH CYPJNHKH FAHHE |
R f t t !
HekoBoe 6GypeHHe 1.0 1.0 1.0 0.9
YcTpaunBaemue
cbpocoM beToHa B
npobypeHHRE
CYXHMe CKBaXHMHH - 0.8 0.8 0.8
YcTpaunBaemhe
cbpocoM bGeroHa B
npoéuTtne
CYXHe CKBaXHHH 1.0 0.9 0.9 0.8
YcTpauBaeMhe
HHDbEKUHEeHA pacT-
Hopa B npobypeH-—
HbEe cyxue
CKBaXHHEI - 0.9 0.9 0.9
W3roToBaEeHRHNE
Nnox 3alUTON
obcagHux TPYO6 C
OINpecCOBKOH
AaBleHHeM
0.2-0.4 Mla 0.9 0.8 0.8 0.8
H3roToOBlEeHHbe

noa 3ailuToH
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6eHTOHNTOBOI'O

pacrBopa cC

onpeccoBxoi

haBJleHneM

0.2-0.4 Mia 0.9 0.8 0.8 0.8

IIpyMeyaHHun:

1.Moaynb gedbopMallH¥ cAabhxX BOAOHACHIlEHHWX IIAMHHUCTHA CPYHTOB onpe-
AeNsT M0 AAaHHEHM KOMIPECCHOHHHX HCHHTAaHHUMR.

2.Moaynp ae¢opMallHH NPOCAAOYHHX TCPYHTOB OnpeRelsipT N0 JaHHHM
KOMIPECCHOHHHX HMcNHTaHuf obpas3uoB, oTOHpaeMHX N0 MeTOAHKEe, H3JoOXeHHOH
B "PyxoBoacTBe no nabopaTopHoOMY onpejieleHus AedoPMAUHOHHBX M NPOYHOCT-
HHX XapaKTepHCTHK NPOCafoOyYHHX IPYHTOR", Mockea, Crpo#dnzpmar, 1975r.

3.YacTe 1.3 noAroToBleHa NO MaTepHanaMm '"PexoMeHpgauyMit no npuMeHe-—
HMI GYPOMHBEKUWMOHHHX cBai", AxauTuMupoB X.A., HHMUOCH, r.MockBa, 1984r.

4 . [lpnBeeHHBA Bhme cnocob pacyera OYPOMHBEKI{HOHHHX cBaffi NmpH npo-
€KTUPOBAHHN YCHIEHHMSs UHelecoobpa3HO HCHONL30BaATh ANA OPMEHTHPOBOUYHOID
onpeAeNeHns Hecylulle CnocobHOCTH ORNHHOUYHHX cBait. Bosnee geTanapHmi pac-
yeT, YYHATHBALUHKA BIHSAHHE Ha HeCcymy® CHOCOOHOCTbh CBall pPas3lMYHHX aKTO-
pPOB, BKIKYanR coBMecTHY® paboTy ceail B ¢yHilaMeHTe, MOXeT OHTHL BHNOJIHEH
Cc ucnonbs3opaHHeM paazpadboradHoR B HUUOCH pans N3BM Ttuna IBM PC nporpaMmb
"BAZIS" (] .PasBagoBCcKH#).

T'HABA B. NPOH3BOACTBO PABOT 1O YCHIEHHD
OCHOBAHHA M SYHAAMEHTOB

B.I. MaTepHalH AAA H3rOTOBIASHHS
6YPOMHBEKIMOHHHX CBalf M cocTasn pacTBOpPOB

Hl.1.1.MaTepHans, NDpHMeHseMHEe MliIA1 H3roTOBJIeHNsE OYPOHHBEKLHOHHHX
cCBaW, HONAXKHHM YROBAETBOPSTHL TpebOBaHMAM AefACTBYWUWHX HOPMATHBHLX NOKY-
MEHTOB Ha 6eTOHHHEe M keNe300eTOHHHE KOHCTPYKLHH, a TAaKXe BAXylHe Marte-
pHann HeopraHuuyeckme M Ao6GaBKM Ansa GeTOHOB M pPacCTBOPOB.

W.I.2.4n8 NpHrOoTOBJEeHHS PAacCTBOPOB H MeJKO3EepHHUCTHX 6eTOHOB NpHMe-
HAKTCSH

- UeMeHT, COOTBeTCTBYDHMA 3ajjaHHOR Mapke pacTteopa (6etona), ar-
PECCHBHOCTH cpefb, TpefyeMOMY CPOKY CXBaThHBaHWsa (He MeHee 2 4acos).
[IppMeHsseMHe HeMeHTH AOJAXHH COOTBeTCTBOBaThH I'OCTy;

- 6eHTOHHUTOBHA TaHHOnopomok (TY 39-01-08-658-81) B KauveCcTBe naac-
THpnumpyomged gobaBKH B pacTBOPH;

~ MecoK, MeNKOo- W CcpepHe3epHHUCTHH# KpynHocTbw He Gohee 1.0MM B Ka-—
YecTBe HMHepTHOT'O 3aNOJHHTEeAs B pacTBOpax (MeJKOo3epHHCTHX 6eToHax);

- naacrudpmkaTopn (C-3, C-4 ¥ T.n.).

l.1.3.0oabop cocraBa pacTBOpOB (MeAKO3epHUMCTHX 6GETOHOB) Npun ycT-
poHcTBe OYPOMHBEKUHMOHHHX cBa#l BHNoAHAETCH JabopaTopHeid B COOTBETCTBHH
C 3ajaHHON MapkKo# pacTBoOpa H YCIOBHSMH CTPOMTENbCTBA.
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W.1.4.4n9 ycTpoiicTBa OYPOHMHBLEKUMOHHHX CBail WCNOJb3YOTCH pa3JNUHHE
THNIH PAcTBOPOBR (MeRKO3epHNCTHX OEeTOHOB), TNPpHMEHHeMHe B 3aBUCHMOCTH OT
YCHOBMH CTPOUTENBLCTBA M XapakTepa paborn cBal B KOHCTPYKumu. K HUM OT-
HOCATCH UeMeHTHO-NecUYaHHe, UEeMEeHTHO-OEeHTOHWHUTOBHEe M LEeMEeHTHhHEe pacTBOPDb.
B HeoOGXOAMMHX CJHAYYAsiX BO3MORHO TaKXe NpHMMeHeHue PacTBOPOB ADPYIHMX cle-
UMaNbHBX COCTaBOB.

B.1.5.1Tpy NPHUMEHEeHHMH LEeMeHTHO-NIeCUaHhX pPacTBOPOB PEKOMEeHAYWOTCH,
Ranp¥Mep, claelypiHe COOTHOWEHMA KOMNOHEHTOB [0 COCTaBY - ileMeHT: ne-
COX: Boja Ans pacTeopa M200 no BEeCcy HaxXoAfATCs B nNpegenax
1.0:{1.0-1.5):(0.4-0.7). Tax, pacxoa MaTepnasoB Ha 1mM3 pacTBOpa coC-
TapnaeT: uementTa M400 - 705xr, necxa 830xr, Boam 4603 np¥ COOTHOWEHHN
koMnoHeHToR 1.0:1.18:0.65.

BH.1.6.An8 neMeHTHO-6EHTOHHTOBHX PACTBOPOB PpeXOMeHJAyeMoe COOTHoume-
HUEe KOMMOHEHTOB II0 COCTaBY — NEeMeHT:0eHTOHMT:BOZJa HAXOAUTCH B npepexnax
1.0:(0.03-0.05):(0.4-0.7). Mpy TAakKMX COOTHOHIEHHSIX PacXOl MaTepHaNlOB Ha
1M3 pactBopa M200 cocraBHT: neMeHTa M400 -1080xr, 6eHTOHUTOBOTO I'JIMHO-
nopomka - 33kr, Boaw 6505, HpPH COOTHOWMEHHMHM KOMIOHeHTOB 1.0:0.03:0.6.

#1.1.7.PacTBOpPH, NPHMEHSEMHe ANSS H3roTOBIAEHHSN 6YPOMHBEK HNOHHBIX
CBai, AOJXHH HUMeThH NJAOTHOCTDL nc  apeoMeTpy - Ar-2 B npexexax
1.95-2.07kr/cM3, NOABHXHOCTH TO KOHYCy A3HHMH 13-17cM ¥ BOAOOTAeNeHHEe
He Gonee 2%.

W.I.8.MpoYHOCTL PAcCTBOPOB (MEIKO3EepHHUCTHX 6eTOHOB) MO HCOHTaHUAM
CTaugapTHHX Kyb6ukos pas3MepoM 7x7X7cv npy HODMalbHHX YCJOBUAX Bh3peBa-
HUA polwda 6uiTh He MeHee 15MIla B 7-Mu  pgHeBHOM Bo3pacTte #u- 30MINa B
28-RHEeBHOM.

W.I.9.TnuHNCTHH {6eHTOHHUTOBHH)} OypoBo#it pacTBOp AN 3alOJHEeHHUs
CKBAXHH NMpM OypeHHH B HECBA3HHX M caabuix rpPYHTaX AONKEH HMEeThb COCTaB,
yoenbHHH BeC W Apyrue noxasaTtenH, obecneunpawnye YCTOWYMBOCTL CTEHOK
CKBAaXHH OT oOIJbiBaHHA W ob6pymeRua. YaelbHu BeC CIHHHCTOrO pPacTROpa
crenyeT OPHHMMaThL paBHbiM 1.05-1.15rc/cM3.

N.2. TexXHOROTHH NpPOM3BOACTBa pabor.

A. YXpenuTeJbHasl lleMeHTauHs.

.2.1.BunoiHedne pa6oT NO YRKPenuTelbHOHR UeMeHTauMM KIAaAK¥ CylecT-
ByouKnx dyHAaAMEeHTOB, TnNpexjle BCero B clydYae MCIOANb30BaHHSA HUX B AanbHel-
meM B KayecTBe POCTBEepPKOR OGYPOMHBEKUMOHHHX cBai, OOGHYHO npepmecTBYeT
YCTPOHCTBY CBa#. B 3TOM clydyae lieMeHTalHMOHHNE CKBaMMHH MOIr'yT OBTHL COB-~-
MEemeHb IOJHOCTLIE MAM YACTHUHO CO CKBaXMHaMm AN ycrpolicrtBa O6YpPOUMHBEK-
UMOHHHX cBai. B psAe clnyuaes, ONHAKO, YEKpenuTelbHasas HeMeHTalUHns SBiasieT—
CS1l CAMOCTOATENbHHM KOHCTPYKTHBHBM BDIEMEHTOM YCHIEHHS CYWECTRBYBOUX (byH-
NaMeHTOB W MOREeT BHIOKHATbLC C KakKk 6e3 apMHpPOBAHMA LEeMeHTaUHMOHHHX
CKBaXHH, TaK M C apMHpPOBaHHEM.

fl.2.2. TeXHONOTHYECKUH LMKA eMeHTAaUHOHHO-VKDPelNTel bHHX patoT
O6n4YHO BKJNdYaeT 6GypeHMe B PPYHTEe - HAM Teje CYWeCTBYOHHUX dvyHAaAMEUuTOB
MHBLEKIIMOHHNX CKBaXMH, LeMeHTauup Klaaxu dbyHAaMeHTOB M KOHTakKTa ''¢dyupa-
MEeHT-TPYHT", ONpeccoBKY ckBaMMH (puc.10).
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M.2.3.bypexne HeMeHTAUMOHHHX CKBaXWH BHIIOJHARTCH NMHEBMOYINAPHBMHU
6YpPOBHMH CTaHKaMM MJIM CTaHKaMH KOJOHKOBOTO OYPeHHS C NPOAYBKOH CXaTHM
pO3AYXOM. JAHaMmeTp CKBamMuH Ha3HayaeTcs B 3aBUCHMOCTH OT ycCloBuii paboTh,
COCTOSHWA KAaZlKM YCHAsieMOro dyHRaMeHTa M ero pa3MepoB H OOHYHO Haxo-
AATCR B npegexax 76-112uM.

M.2.4.MIpn yCHIEeHUH CYHecCcTBY®IMX PYHAAMEHTOB lleMeHTauus BHNOJNHHAEeT-
CH, Kax npasujao, B ABa UWJIM TpH 2Tafa.

Ha neppoM 3rane O6YPHTCH CKBaxXMHa B npejlellax ycuhageMoro pyHgaMeHTa
A B HeH, YyCTpaMBaeTCHd HMIM YCTaHaBlIHBaeTCs KOHAYKTOp. MaTepwan ¥ KOHC-—
TPYKHMUA KOHAYKTOpa onpepeliieTcs NPOEXKTOM B 3aBHCHMOCTH OT THIIA U CoC-
TOSHWHA YCHAseMoro $yHJlaMeHTa, a TaKXe Ha3HadeHHeM caMoro pecTaBpHpYe-—
MO0 WIM PEeKOHCTPYHPYEMOro 3JlaHMsi. DTOT 3Tanl He ABAseTCs 06f3aTelbHbM
M MOXeT BHTbh UCKANYEH H3 TEeXHOJOIrHYeCcKoro IHKia HeMeHTallMH, eclW no3-
BONSIBDT YCJIOBHA YCHIEHHS.

Ha BTOpOM 3Tane uepe3 KOHAYKTOP, NOpH erc ycrpoicree, O6ypurcs
CKBaMHMHa B mnpeilenax ycuisievoro dyHaaMeHTa, He JOX0OAst A0 erc nojomBH
0.5M. CKBaXMHaA 3anoJHAETCH UeMEeHTAWHOHHHM pacTBOpPOM. llocie 3anonHeHHs
CKBaXHHH, B ee yCThe YyCTaHaBauMBaeTcsa TamMnoH (obTopaTop) H NPOU3BOAMTCH
ifleMeHTallMA KJajAKH oGyHnameHTa nox paBiaednem 0.1-0.2MIla. Ho OKoOHYaHHUH
UEeMEHTALMN CKBaXHHa BHAepxuBaeTcH B TedeHue 1.5-2 cyTok.

Ha TperbeM 3Tane NpoM3BOAHTCH NOBTOPHAfA pa3bypka CTBoNa CKBaxXWHL
¥ Ttena dyHmpaMeHTa AO ero nolomwes U aanee, Ha 0.4-0.5M, B rpyHT, nocie
yero UeMeHTHpyeTcs KOHTAakKT "dyHaaMeHT-rpYHT'. B ®TOM Cclyyae TaMnoH
pa3dxvMaeTcs B Knajke byHpaMmeHTa, Ha YpoBHe 0.5M Bsmie nogouwsb. RaBleHue
HarHeTaHWA pacTBOpPa TNPH LIEMEHTAUHK KOHTaKTa "dYHAaMeHT-rPYHT"” HaXOAHT-
cA B npefgenax 0.2-0.4MMNa.

M.2.5.3a orkaz HAarHeTaHWs TMNpHHHUMaeTCHd pacXoll UeMeHTaUWuOHHOro
pacTeopa 1la/MMH B Teueune 10MMUH ODH COOTBETCTBYBRIEM AABJEHHUH HarHera-—
HHfA. TIpH TNordomMeHuM CKBaXMHOH obbeMa pacTsBopa, npespmmammgero 10-tu
KpaTHHI oObem neMeHTauMOHHOH ckBaxHHb 6e3 [aBJleHHMs UHeMeHTauusa JIoONXHa
6HTL npekpaileHa U CHKBaXHMHA BHAepRaHa B TeueHwe 1.5-2 ¢yTOK. 3aTeM Le-
MEHTauMus MoxeT O6HTb NPOAOCAXEHA A0 OTKAaz3a CKBAMHMHBI.

B.2.6.BuA ¥ COCTaB LEeMeHTAUHOHHBX PacTBOPOB 3aBHUCHUT OT KOHCTPYK-
UHM, MaTepnalla, COCTOSHHA YCHASeMHX GYHAAMEHTOB, HWHXeHepHO-Teolol'ndec-
KHX M T'MAPOreOJIOrMUYecKHUX YCAOBHMH nNiomaAKN CTPONTEAbBCTRa M B KaKJAOM
KOHKPEeTHOM cJiydyae napaMeTpsl pacTBOPOB HAOCAXHH HNoabupaTbes gabopaTopuen.

B. YctpoficTtBo 6YPOHHBEKIIMOHHHEX cBa#.

M.2.7.TeXHONOrNYEeCKUH LMKA YCTpolcTBa OYPOHMHBEXIHMOHHBIX CBal BKAK-
yaeT OypeHHe KIajkn ¢yHAAMEHTOB M, B caydae HeoOXoAMMOCTH, CTEH N Apy-
MMX KOHCTPYKTHBHHX SJEMEeHTOB YCHASEeMHX 3JJaHHA M COOpPYXeHMii, YCTaHOBKY
KOHAYKTOpPOB, 6ypeHNWe CKBaXMH B PDPYHTe A0 HPOEKTHOH OTMeTKH, 3alolHeHHe
CKBa®XHH TBepJeoiliMM PacTBOPOM, YCTaHOBKY B HUX apMaTYPHHX KapPKacoOB o
ONpeccoBKY CKBaKuH (pnc.5a). :

l.2.8.BypeHne CKBAKHMH B Ipefiejlax KOHCTPYKHHIA YCHARISeMOro 31aHHN
BHIONHAETCHA JAHAMETPOM, TNO3BOASDIMNM YCTaHaBJIMBATh B HUX KOHAYKTODPH,
BHYTPeHHUI AHaMeTp KOTOPHX 60Jblle MAK paBeH pacuUeTHOMY zHaMerpy 6ypo-
UHBEKIHOHHHX CBa#.
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H.2.9.bypeHe CKBaXHH BHNOJHAETCA CTaHKaMH NHEeBMOYZAPHOTI'O HMJH KO-
JNOHKOBOro 6ypeHHMsi, B 3aBUCHMOCTH OT THOAa M COCTOSHHSl CYMECTBYDIUHX (PyH-
AaMenToB (KOHCTPYKUMHA) M THNa pas3bypHpaeMhX TPYHTOB NO AJNMHE CTBOJORB
cpafi. [lpy npoxoake HeycTOHuMBHX, O6BOAHEHHWX rpyHTOoB 6ypeHMe BejeTcs C
HCRNONbL30BaHHEM MNPOXOAHHX WHEKOB NPpH 3aKpPHTOM HHMEHeM KoHue 6ypoBoro
cTaBa TepsieMhM 6alMaKOM MINW C NMPOMHBKOR CKBaXMH CIWHHCTHM {6eHTOHHTO-
BbM)} pacTBOPOM, a TaKxe noja 3amuToON obcapHHX TpyYH, OCTaAMHHUXCH B KOHC-
TPYKIHH CBa# HOCJNE X HITOTOBIEHHMS HIH H3BAEKAEMHX.

W.2.10.KOHAYKTOPH, HMCHOJb3YeMhe NpH YCcTpoHcTBe O6YPOHMHBEKLHOHHBX
cBa MoryT OHTDb HHBEHTAPHHMH H TepseMHMH W YCTaHaBJIMBAaTbCH B CKBAaXHHH
C OTKPHTHM HIAH 3aKPHTHM HHUKHHM KOHUOM. IIpH NpHMeHEeHHMH TepPHAeMHX KOHAYK-~
TOPOB C OTKPHTHM. HHEHHM KOHUIOM 3anoJHEHHWe CKBAMHHH NOA KOHAYKTOP BH-
MORHAETCH LEeMeHTHHM pPacTBOpPOM A0 HM3JNHBA ero W3 YCTBS CKBaXWHuW. [loxaua
pacTBoOpa B CKBaXMHY OcCYHlecTBiseTcss dyepes pabouniA opraH OypoBOro CraHka
Man TpyoOy-viHbeXKTOpP, ONYMEeHHYw A0 3a60f CKBaXHMHH.

W.2.11.71pH NOHHUXEHHH YPOBHA pacTBOpa B CKBaxXHMHe TNOJA KOHAYKTOp 6o-
nee yem Ha 1.0M, CKBaxKHHa BHASPRXUBAETCA B TeueHHEe CYTOK M 3aTeM JAOIU-
BaeTCs A0 YCTbs LUEeMeHTHHM pacTBOpOM ¢ MeHbiuM B/L. [llocne 3anonHeHus
CKBAXHMHH PacTBOPOM, A0 Hauyala ero cCXBaThiBaHMfi, B CKBaXMHY YCTaHaBIHMBa-
eTCsa KOHIYKTOPDR.

li.2.12.PazbypHBaHKe LIeMEHTHOTO KaMHs B KOHAYKTOpe clejayeT HpoOH3-
BOAUTH He paHee 4YeMm 4dYepe3l [BOE€ CYTOK NoOCJ]e ero YCTAaHOBKHM. BypeH#e Be-
Nerca Cc NpoAYBKOW cxaTHM BO3JAyXoM. [I0o OKOHYaHMH pas36ypHMBaAHHS UEeMEHTHO~
PO KaMH B KOHAYKTOpPE NPCU3BOAMTCHA DypeHre CKBaAXMHE A0 NPOeXTHOH oT-
MEeTKH HHKHEIro KOHUIAa CBaH 0o NPHHATOA B NpOEKTe TEeXHOAOTHH.

1.2.13.0TKNOHEeHNsT OT 3afaHHOO B npoekTe yriaa 6ypeHHs CKBaxHHN He
HOAMHO npeBbilaTh +2 . OTKAOHEHNS OT NPOEKTHHX NapaMeTpOB N0 AJIHHE CBau
He JAOAXHH npepbiwiaTb +30CM.

i.2.14.1py 6yYpPeHHH C HCHONB3IOBAHHEM NPOXOAHHX HHEKOB, NO KOCTHXe-
HHH MNPOEKTHOA OTMeTKM 3ab60si, CKBaXHHa 3anoiHseTrTcs TBepAenilHM pacTBOpPOM
yepes OypoBOW cTaB, OPH 3TOM TepseMhii HaKOHeYHMK OTcoejHHfAercs OT Oy-
poBOPC CcTaBa H NO Mepe 3aNOJIHeHHWA CKBAaXHHH TBepAewmHMM pacTBoOpoM 6ypo-
BO¥ CTaB H3BJEKaeTcs.

W.2.15.Npn 6ypeHHH C "NPOMHBKOH'", NO AOCTHHEHHH NPOEKTHOMW OTMETKH
3ab0s1, CKRaXMHa dYepe3 O6ypoBoH CTaB nNpoMHBaeTCs CBeXUM OYPOBHM pacTBO-
pPOM OT whaMa B TedeHHMe 3-5MHH.

W.2.16.3anonHeHMe CKBaAXHHH TBepAernMM (HeMeHTHHM HIN APYIrMM)
pPacTBOPOM NPOHM3BOANUTCH uyepe3 OYypoBOH CTaB HIM chOelHaIbHYR TPYOY-HHBEK-
TOr OT 3abod CKBaXHHN CHH3Y BBepX A0 NOJAHOTIO BHTECHEHHUS TJIHHHUCTOrO
pacTRoOpa M3 CKBaXHMHH M NOSIBIEHHWA B ee YCThe 4YMCTOr'c pacTBoOpa.

W.2.17.HenocpeACTBEHHO JiocJe 3alolHeHHUss CKBaXHHb TBep/ieniiiM pacT-
BOPOM B Hee YCTaHaBINBaeTCsa apMaTypHHA Kapkac. Ero onycxamT B CKBaxXH-
HY, KakK HNPaBHWJO, OTHAEAbHHMH CeXUHSAMH, AJAHHA KOTOPHX BaBHCHT OT YCHOBHH
M3TrOTOBASHUA O6YPOMHBLEKHUOHHHX cBaH. CTHKOBKA OTAelIbHHX CeklMi Kapxaca
TIPOU3BOJIMTCA CBapPKOH.

l.2.18.Nocne ycTaHOBKHM B MpPOEKTHOe NOJOXeHHWe apMOKapKaca M InpH
OTCYTCTBHM YTeuyeK pacTBOpa M3 CKBaXHMHH (CHHMXeHVe YDOBHS pacTBOpa B
cKBaXHMHe He OGojnee uyeM Ha 0.5M) NPOH3BOZHUTCH ONpecCcOBXKa CKBakdHW. JAan
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ONpPeccoBKHW B YCTbe KOHAYKTOPa ycTaHapiMBaeTcH TamnoH (ob6rppaTop) c ma-
HOMETPOM M Yepes HEero NPOM3BOJAMTCA HarHetTaHme pacTBopa NDOJ JAaBleHueM
0.2-0.3Mlla B TeueHne 3-4MMH. OnpeccopBka MOXeT OHTBb npexpameHa, echu
pacxoJ] pacTeBopa B npolecce ONpeccoBKH He npeBmcua 200n. Tipn  6oiibmeM
pacxofe pacTBopa HeOoOXOAWMO HNPOHM3BEeCTHM BHCTONRKY CBaH B TedyeHHe CYTOK,
nociae 4Yero onpeccoBKyY HNOBTOPHTD.

M.2.19.BUAN H COCTaBH TBepjAemHuX pacTBOPOB, NPHMEHSEeMHX TPH H3Tro-
TOBJI@HHH O6YpPDOHHBEXIMOHHHX CcBai, 3aBHCAT OT YCIOBHH nNpMMeHeHMsl cBaid U B
KaXAOM KOHKPEeTHOM chaydae nopbupawrcs RabopaTopueft.

.2.20.Ycrpo#icTBO ﬁypouuhekunonuux cBai JOJXHO MNPOMU3BOAHTLCH B
cTporofl TexHolorHuecko# nocaefOBaTeIbHOCTH, XOTOopas AOAXHA OHTHL OTpa-
¥eHa B NpoeKkTe npoussojicTBa pabor (MIP). Begenue pabor no ycrpodcTsy
OYPOMHBEKUMOHHNX cBait 6es [P He JonyckaeTrcs.

W.2.21.llpoekT NPOH3BOJCTBa pPaboT AOCAKEH BKINYATH:

- pabouMe UyepTeXH y3Ja NPHIrOTOBAEHHMS TBEepAEBIUX pacTBOPOB;

- paboune 4yepTexXH y37a NPUIrOTOBAEHMH ranHUCTOro (6GEeHTOHHTOBOrO)
pacTBOopa, BKANUAA y3el pereHepanuy;

- YepTexXH TeXHONOrHYecKMX TpyYOONPOBOACB AJMsA NOoXadH TBepAepmero H
T'NMHHACTOrO PacTBOPOB OT Y3J0B NPUIroTOBIEHHA K MecTy pabor;

- TeXHOMOTCMYeCKHe KapTh Ha BHIOJIHeHHe BCceX BHAOB paborT;

- nepeyeHb MepoOnpHATHA NO TexXxHHKe 6e30NaCHOCTH C pa3paboTko#l cxeM
nepeMemleHnss obopyAOoBaHMsi Ha naoHaZke M, B caAydYae Heob6XoaAMMOCTH, Bpe-
MeHHOro (NMpPOTHBOABAapHMHHOI0) KpenleHHs XKOHCTPYKUHM# ycHasemoro ob6beKkTa;

- nepedyeHb MepPONPHATHH no obecnedyeHW® MPOU3BOACTBA paboT B 3MMHee
BpPeMsa ropa.

YYnTHBasA, YTO TEXHOJOIMA NPOU3BOACTBA paboT MOXeT INpejCTaBliATDL
coboit  "know-how" ¢MpMH, BHRoJaHSDUHed paboTH IO YCHAEHW®, JAONycKaeTcs
paspaboTka MNMNP TodbKCO ANA cayxebHoro nonb3gBaHusa, 6e3 mnpefocTraBaeHHus
"3akaszuuky'.

W.2.22.060pyacoBaHne, INpHMeHsieMOe NpH IPOM3BOACTBEe PaboT no HeMeH-
TallMh U YCTpPOoACTBY OYPOMHBLEKIMOHHHX cBa#l, BXiwuyaeT 6ypoBle CTAaHKH pas—
JIMYHHX THNOB, CHelyHalbHHe PacTBOPOCMECHTelbHHEe YCTAaHOBKH, HAaCOCH ANH
nepeKaykH TeepAenmUX H OYPOBHX PacTBOPOB, YCTAHOBKH AN OUHCTKH H pe-
relepauvy 6YpPOBHX pPacCTBOPOB M Apyroe cnepxanrbiioe obopynoBaHuHe, noabop
M KOMNJAEeKTaluua XOTOPOro 3aBHCHT OT NOCTABHEHHON NPOEKTOM YCHAEHHA 3a-
Zadh M BOBMOXHOCTeH OHUPMH-IIPOHM3BOAHTeNns pabor. Takoe obopyaoBaHHe NOpPO-
M3BOANTCS B Poccun H Bapybexom.

I.3. KonTpoar xavyecTBa pabor.

W.3.1.Ha kaxpaoM »@Tane BejeHHa paboT No YXpenurTenbHOH I[@MeHTauHH M
YCTPOACTBY OYPOMHBEKUHOHHHNX CcBaidl OCYmMecCcTBAsSeTCSs COOTBEeTCTBYOIMHMHA XOHT-
ponp Kavyecrtsa paboT, co cnocobamMym npoBefeHHs KOTOporo AOAXHWM O6HThL 03~
HaKOMIleH KaK HelnocpeACTBeHHhe HCNonsuTenn pator, TaKk M npeAcCTaBHTeNnH
ABTOPCKOI'O H TeXHHYeCKOr'o HajAsopa.

1.3.2.B npouecce npoM3BOojACTBaA PabGOT HONXHN BECTHChb xXypHaaun pabor
no dopme, npuBeneHHOR B pnaoxeHusax I n II.
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li.3.3.8 npouecce npoH3Bo/ZCcTBa paboT npeipcTasUTENM aBTOPCKOrg Han-
30pa AOJAMHH KOHTPOAMPOBATL COOTBETCTBHE TEXHONOTWM BeAeHusi paboT Tpe-
6oBaHNEM nNpoeKTa M, KpPOMe Toro:

- MJAHOBO-BHCOTHY® TPHBA3KY CKBaXMH;

~ AHMaMeTp, AJIMHY, YI'ON HAKJIOHA CKBaXMHB NOJ KOHAVKTOPR;

- MaTtTepnas, JAMaMeTp, Yrol HakJioHa YCTaAHOBKM B CKBaXWHY KOHAYKTO-
pa, COOTBEeTCTBHE ero ANHMHH MPOEKTHOH, KavdecTBO 3anoJHeHus 3aTpybHOro
POCTPAHCTBA NPK YCTaHOBKE KOHAYKTOPa TBepPAENNHM PacTBOpPOM;

- raybuuy, AMaMeTp, Yrol HAKJOHa CKBAXWMHH NOJA CTBOJ CBawu;

- COOTBeTCTBHME PPYHTOB OCHOBaHMSI 1O JIJIHHE CTBONAa H B NJIOCKOCTH
HMXHEero KOHIAa CBaW NPHHATHM B npoexTe;

- raybMHy NOrpyXeHnsi apMoKapxaca B CKBaMMHY, KayeCTBO CBapPHHX
CTHKOB ; ‘

~ Ka4yecTBO NPHUIOTOBJAEHWS H DpacXojp TsBeplenmero pacrtsopa NpH 3anci—
HEHUH CKBaANMH;

- JanjieHHEe N HNPOAONRNTENBbHOCTHL ONPECCOBKH;

- Ha;AWyMe oTEa3a CKBaARMHH.

1.3.4.B psige cayuyaeB, NO YCMOTPEHHD NPOEXTHOH opraHn3anvv, B nNpo-
lecce NPOH3BOACTBA paboT U nocrnepgypmed 3KcniyaTaurym, NPOU3IBCAMTCH reo-
Ae3nyeckuit KOHTPOJb 3a BeNUMHAMM M XapaKTepoM oOCafioK ycHasemMoro obb-
exta. HabapaeHns BeAYTCHA NO chnelyanbHo pas3paboTaHHOW nporpaMme, KOTO-—
pas MOXeT BRIW4UaTh HabawAeHHMHA KaK 3a BEePTHKAJNbHHMH, TaK M TFOPH30HTAalNb-
HHMW nepeMeneHHAMH yCHasieMOoro o6bexkTa B eOM U OTHAENBbHHMH €ro KOHC-—
TPYKTHBHBIMH BJIEMEHTAMH,

H.3.5.B Hanbonee OTBETCTBEHHHX caydasix B [ApoHecce NPOU3BOACTBa
paboT npPUMEHAWTCH ChHelMalbHHEe MeTons KOHTPpONs KadecTBa paboT - yAb-
TPa3BYKOBHE M pajuoMeTpHuyeckue. PaboThH DO KOHTPOJKY KadeCcTBa AaHHHMK
MeToJlaMH OCYUWEeCTBANKTCH 10 CrneluanbHoR NporpaMMe NpPHBJIeKaeMBMM cneuva-
AXIUPOBAHHHMH OPTaHU3AIMIMHA .

N.4. CraT9eCKHe HCHHTaHMS OYPOMHDBEKIIMOHHHX CcBa#.

i.4.1.Heo6X0AWMOCTEL NPOBEJEHUA CTATHYECKHX MCOHTAHMH CUBITHRX Oy-
POVMHBEKUHMOHHHX CBa#t YyCTaHaBIWMBAeTCSH NPOeKTHOH opraHu3almeil, paizpabarth-
Bawpmeil npoexrt ycuanenus /10/.

I.4.2.Henble NPOBeACHNA CTATHUYECKHX MCHHTAHNA OMNBITHHX O6YPOHHbEKLH-
OHHHX CBal #ABJIAETCA onpejleneHye Hecyumel CNocobHOCTH CcBal B KOHKPETHHX
reoorHyecKNX YCJOBHSIX, a TaKMe YTOUYHeHHe MO pel3yibTaTaM HcHbTaHuit 06-
mero KoOlHuecTBa cBall Ha OOBEeKTe H X N[POEKTHHX NapaMeTpoB.

If.4.3.CTaTHYECKHe HCIHTAHHUA JOJAMHE NPOBOAHTLCH B COOTBETCTBHWU C
rpeboBanunsiMH 'OCT /16/. MHcneHTaunaMm nopgaexart no 1% cea¥l or Uux obuero
KonM4YecTBa Ha oObeKTe, HO He MeHee JABYX B OJMHAKOBHX ['PYHTOBBX YCJHOBH-
AX .

IIpy cymecTBEHHOM H3IMEHEHHWH TeOJOIrHYecKHX M FHAPOI'eOJONHYEeCKHE YC-
JOBMA B npefelaX NOMafZKW CTPOUTENAbCTBA UCNHTAHWS ONBTHHX CBal Heobxo-
AUMO NPOWU3BOAMTL B HaHbolee HebnarolNpHATHHX YCJIOBHSAX.

ll.4.4.MpoBegeHne CTATHUYECKUX HCHHTaHMHA ONbLITHHX cBaill JonycKaeTcs
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NDPOH3BOAUTL nocle Habopa ©6eTOHOM CTBONOB CBal NpoyHocTH paBHOR 70%
pacueTHOM, HO He paHee 28 pHell nocie MX H3rOTOBIASHNS.

#l.4.5.BRIDYEHNE ONHMTHHX (MCNHTHBaeMHX) cBait B Yucio pabouyux Ao-
nyckaeTcs JMvilb B TOM CAydYae, eClH CBaH HCOHTHBAKNTCS B KOHCTPYKHHH YCH-
asieMoro pyHnameHTta. lpeAnouTHTelibHee NPOM3BOAMTL MCHONTAHKWA cneyHallibHO
H3rOTOBAEHHHX ONHNTHHX CBai, He BXAKYAeMbHMX B YMCaOo paboyux.

i.4.6.1lpn NpOoBeleHHMH CTATHYECKMX HCOHTaHMA cBafl MK HarpyxeHue
NONXHO NPOM3BOAMTHLCS CTYNeH4YaTO-BO3pacTawilled Harpy3KOA, NpH BeaHunHax
cryneHeit paBHux 1/10-1/15 oxungaeMod BelHuHMHN NpeAeNbHON Harpysku. B
OTAeNibHHX clny4dasgXx, OrOBOPeHHHX NporpaMMoit McnhTaHH#f, JonyckaeTcs HC-
nonesoBaHne 6onee AnddepeHUHpPOBaAHHON mWKann HArpysoKk - oT 1/5 B Hadaae
HcnuTaHuA Ao 1/10-1/15 npegfilenbHO® HArpy3KH Ha MNOCASAYBHHX CTYNEHSX
HATPYXEHNS .

W.4.7.Kaxaaa CTYNeHb HarpyXeHHs ONNTHOMR cBaW AOCJNXHA BHIAEPXHBAThCS
A0 HacTynReHuss YCIOBHOM CTabHIHM3aLMK OCajJOK ONHTHOK CBaM, XapaKTepusy-
eMofi pa3’HOCTbLK BEJHUMH Oocajjok, paBHO# 0.1MM 3a nocaegHne aABa yaca Hab-
JHopeHnd .

f.4.8.0cajky ONNTHHX CcBail B npoliecce HarpyweHumsa JOAxXHH ¢uxcupo-
BaThCcHa nporubomepaMM C TOYHOCTHER He MeHee 0.01-0.10MMm.

li.4.9.Mlocne poBeAeHHS HArpyYs3KH AO INpefesibHOM cCcBaH pas3rpyxapTcs
CTYNEeHAMH, pPaBHHMH YABOEHHHM CTYINEHSM HarpyxXeHMs.

H.4.10.Hecyuwas cCHOCOOGHOCTbH ONHTHOH CBan NHO IPYHTY M ee HOPMaTHB-
HO€ CONPOTHBIIEHHWE ONPEeRensivTCA B COOTBETCTBMH C Tpe6OBaHMAMH HOPMAaTHB-
HHX ROKYMEHTOB.

H.4.11. JoxyMeHTaUKsd Ha NpOBeJ[eHHe CTAaTHYECKHX HCNHTAHMA ONHNTHWX
6YPONHBEKUHNOHHEX CBal JONXHa COAepXaTh:

- TeXHHYecKoe 3ajfaHMe, paspabaTHBaeMoe NPOEKTHON opraHusallves;

- pabouyp AOKYMEHTALUHK C NPOEKTOM ONHTHHX CBaH;

- MNaH nAoOWMaAKHM CTPOHTEARbCTBA C YKas’aHMeM Ha HeM MeCTONOJNOKeHHH
ONBTHHX CcBa#;

- NMPOeXT NpPOM3BOACTBAa paboT NO YCTPONCTBY ONHTHHX cBai.

i.4.12.0TyeTHaa AOKYMEHTaLMs NO NPOBEJIEHH® CTATHUYECKHMX HCOHTaHWi
OMNTHLHX OGYPOMHBEKIHHOHHHX CBa# AoixHa BKJINYATH:

- nporpaMMy NpOBeXeHHWS HCRHTaHui;

- OTYET nNo pes3yAbTaTaX MUCHHTAHWA, BxAvyawmu# rpadukn "Harpys-
Ka-ocaznka" n "BpeMms-ocafika', a TakKxe 3aKapyeHHe O HecyumeR cnocobHocTH
ONBITHHX CBaf N0 TPYHTY M PeKOMeHJalUMH [0 pacueTHHM HarpyskxaM Ha pabo-
4yue CBaW NpU ONpejleleHHHX MX ANMHAX M JHaMeTpax;

- Apyrve XapaKTepHCTHKH (B COOTBETCTBHM C NpOrpaMMOd HCIHTaHHHR),
HanpuMep, HadalbHhit KOo30PHUUHEHT xXecTKocTH C x, H/M.

'maBa IV.MIpoeKTHpPOBaHHe M NPOU3BOACTBO paboT NO YKpPenmeHno
HECYRMX KOHCTDYKiIME pecTaBpPHPYEMHX M PEKOHCTDPYMPY-
eMHX 3AaHMA MHDeXKIHOHHHMM MEeTOJlaMH.

1V.1.1.lenecoo6pa3HoCTp BHIOOAHEHHA MHBEKIUMOHHOrO YKpenleHHsi Hecy-
WHMX KOHCTPYKUMH obbeKTa onpegensierci COCTOAHHeM MaTepnala ycuiasgeMoil
KOHCTPYKIMHM, BKIpYyas MNPOYHOCTbL MaTepHala KIagKyn, CBA3YOEEroc pacTBopa,
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APMUPYOHKX DAEMeHTOB, Hajlnyve AyCcTOT W TpemMH B KJAaAKe, a Takxe JeHlc-
TBYWUMMH M NPOEKTHPYEMBIMH Harpy3KaMH Ha BTH KOHCTPYKUHH.
IV.1.2.AvBpeXKUH0OHHEEe MEeTOAN YKPEenleHHs HecYHWHUX KOHCTPRYXILUHR BRJwua-

OT:

- MHBEKIMOHHOE YKpenlieHHe KNPNHUHOW MM KaMeHHOR KJafKH YCHJISIeMblX
KOHCTPYXUHNA HMHBEKUHOHHHMH TBepAeBmHUMHM cocTaBaMu (pacTBopaMu), HMewmee
Uenbo 3anodHEeHWE HMERHMXCHA B Kilaflke NYCTOT H TpeWlMdH, UpHUIaHHne KnajKe

MOHOMHUTHOCTH U, B KOHEUYHOM CYeTe, HOBHUlleHHe Hecylle# cnocobHocTH MaTe-
pHana Knanku. B HeoOXOAMMHX CAYYassX MHBEKUMOHHOE YKpenjieHue KJaflKH MO-
¥eT OHTHh BHNOJAHEHO C apMHPOBaHNEeM HHbEeKHHOHHLIX mMOYpOB;

- HWHBEKIIMOHHOE YKpelnJieHHe HeCYHMHUX KOHCTPYKUMHA aHKepaMun (HarejisiMH)
K YCTPOACTBO CKPHTOrO Kapxaca.

2 _[poeXTHPOBaHHEe MHBEKHHOHHOI'C YKpenaeHus
HeCYmMHX KOHCTDPYKUHHA.

IV.2.1.HHbekHHOHHOE YKpPemnJleHHe HeCcylMX KOHCTPYKUMA peXoHCTpyHpye-
MBIX MAIU pecTaBpPHpYeMbX O0BLEeKTOB BKJIDYAET YCHIEeHMEe CTeH, apoK W CBOAOB
(nepexpuTH#t ), KOJOHH M cronboB (puc.11,12).

IV.2.2 . IpOEKTHPOBAHND HHBEKHHOHHOID YKpPENJeHUs HeCYHMX XOHCTPYK-
UMA ycunsiemoro ofbbexTa HAONXHO ApelmecTBOBAaTh AeTalbHOE HHXEeHepPHO-KOHC-
TPYKTOPCKoe obclleROBaHHEe ero HeCcYmHX DINeMeHTOB.

ObcrenoBaHne AOAXKHO BHNONHATHCA O MHAHBUAYANbHON ANA KaXRoro
obvexTa nporpaMMe. Ilo xoay obciefnoBaHns M B Npoyecce NMPOU3BOJACTBA pa-
60T nporpaMMa oObCcnenOBaHHMA MOXeT YTOUYHATHLCS. CTeneHb geralm3aluuy obco-
JieIOBaHUH 3aBMCHT OT DasMepoB obbeKTa, ero KOHCTPYKTHBHOM CIOXHOCTH M
obluero COCTOSAHMS.

IV.2.3.Mpu npoBefeHHH obCleloBaHNS 06M3aTeNbHbM SBAAETCA Olpepe—
JleHHe NPOYHOCTH SBJeMeHTOB KlalkKi, COCTaBa CBA3YOWero pacTBOpa, CTeHcHh
KOPPO3HH apPMMPYOHHUX MeTalFMUEeCKHNX 3NeMeHTOB (BHYTPHUCTEHHBIX WM BOIJYWHHX
CcBSiZef) COCTOSIHME MX CTHKOB-COeJIMHEeHMH .

KonnyecTBO M NOpsaoK orbopa npob6 u ob6palunoB An8 BoilodHeHUd nabo-
PAaTOPHHX WCCAefOBaHMH yYCTaHaBIMBAeTCH B COOTRETCTRMUU C HpOrpav¥nii u
TpeboBaHHAMN NeACTBYDIIMX HOPMATHBHHX ROKYMEHTOB Ha MCCIHOAORAHWS (1fipia-
OB CTPOMTEJBHHX MaTEepHalOoB.

IV.2.4 WHDbEeKUMOHHOE YKPENAeHNWe HEeCYUHX KOHCTPYKHMA CymeC TByomHX
3laHMit M COOPYNEHHH PEeKOMeHJAIYEeTCS BHNOJHSTHL B CJHEAYBHHX CHYYasX:

- cTabunansauus RedopMaunii HECYMMX KOHCTPYKUMUHA, BH3IBAHHHX ocajgxamu
3h3HMA MK COOpPYXeHHMH ¥ NOBJeKWHMX 3a cobo#i noTepw CIUIONHOCTH KAAAKW C
obpazopaHHeM TpemMH M NYCTOT, NOTEP® MNPOYHOCTH HIAW pPa3PLBH aPMHPYBOUHX
BJNEeMeHTOB ;

- BOCCTaHOBJEeHHEe NPOYHOCTH MaTepHalna HecYHMX KOHCTPYKUHH;

- yYBeJnYeHHe NPOYHOCTH KOHCTPYKTHMBHLIX HECYWHX 3JAEMEeHTOB 3RaHMi n
COOPYXEeHHA NpH YBeJIHMYEeHHMH B XOJA€e PeXOHCTPYKIMH HJIW pecTaBpalWH Harpy-
30K Ha HHX;

~ NPH H3MEHEeHHH B XOA€e DPEeKCHCTPYKUMH HIM pecTaBpaliHH KOHCTPYKTHB-
HOH cxeMh OO6BEKTOB, BH3HBaplleii U3MeHeHHe HIHKH NepepacnpefieleHne aeic-
TBYDUWHX HACPY30K B OTHAEJNbHHX KOHCTPYKTHBHHX 3JNeMeHTaXx HIHU obbekTe B
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Henom;

- YBeJIHYeHHe NPOYHOCTH KOHCTPYKTHBHHIX HeCYUHMX BAEeMEeHTOB MAH Y3J0B
pectraBpupyeMu®x o0HeKTOR € HCHONbLIOBAKMEeM COBpEeMeHHHX CTPOMTEeJNBHHX Ma-
TEPUANOB W XCHCOTPYRUWA.

IV.2.5.MIpoeXTHPOBAHHE VMHLaKIIMOHHOrCO YCHIEHWS HeCYUWHX KOHCTDPYKUHH
JIONIKHO BEKANYATEH NOARHO onpefielieNHe xapakrepa YCWIeHHsS, pacyeT . XOoJdu-—
yecTsa, AMaMerpa, MANHMHH, YPN0B HaknoHa (BXofa) MHDLEXUHMOHHMX WNYpPOB B
Knanky, noatGop MarTepuasioB M onpeleyeHue HNapaMeTPOB MHLEKUKHOHHHX pacT-
BOPOB, XapaxTepa apMHMPOBAHMA HMHBEKHMOHHBX CKBaXHH, pa3paboTky TexXHONOo-
ruuyecxodt cxeMs yCcHleHUst H onpeseleHve ob6bemoB paborT.

IV.2.6.[lpoeKTHPOBaHNE WHBEKLHOHHOrO YCHIeHHS NPOM3BOAWTCA HA CTa-
ann- "pa6Goure uyepTexu’ .

IV.2.7.PacyeTHHe napaMeTph HHBEKUHOHHBIX HNNYPOB M CKBaXHH NOA aH-
Kepa (ZimaMeTp M ANMHa) Ha3HAYAWTCH MO pe3’ylbrataM o6ClHefOBaHWA HECYWHX
KOHCTPYKUHH .,

IV.2.8.KonnuecTBO MHBEKHHOHHHX MNYPOBR M HeOOXOAMMOCTb HUX apMHpO-
BaHHUA onpenensiercss Ha OCHOBaHHMM pacyeTOB NPOYHOCTH apMHUPOBaHHHX KHUp-
MHYHHX M KaMEeHHBX KNafiloK B COOTBETCTBHMH C TpebGoBaHusiMp CHHII, pesynbpTa-
TOB NPOBEAEHHS ONHNTHHX MHDBEKLHOHHHX paboT Ha YCHISIEeMHX 3AeMeHTax oO6b-
€KTa HJIH KOHCTPYKTHBHO, Ha OCHOBe OO06OOmMEeHHBIX HJaHHLWX npeauaymMx pabor u
OTNBTa KOHCTPYKTOpPa-NpPOeKTHPOBIHNKA.

IV.2.9.AHKepa, NPOEKTHPYEMHE NPU HHBEKIMOHHOM YKpenjleHHWH HeCYUHX
KOHCTPYKUHA OO6HYHO NPOEKTHPYOTCH JABYX THNOB: ©&WKcHUpymue (aHKepa Tpe-
HUS1) ¥ HaTHKHLE,

ApMHUpOBaHKHe OUKCHPYRIHX AaHKEeDOB ONpele)iseTcss B 3aBMCHMOCTHM OT VC-
noRMA paboTH aHKepa B YCHIAeMOW KOHCTPYKIMH pacyeToM B COOTBETCTBHH C
TpeboBaHUAMH COOTBETCTBYOHHX raas CHHII mau Ha3HavyaeTCs KOHCTPYKTHUBHO.

ApMMpPOBaHHE HATAXHHX aHKepOBR oONpejleNfeTcsd pacyeTOM C Y4YeTOM Tpod-
HOCTHHX XaPaKTEPUCTHK MaTepHasniOB KOHCTPYXUMH, B KOTODHX YyCTaHaBAMBAwT-
Cf aHKepH M B 3aBUCHMOCTH OT KOHCTPYKIHM TaKHX aHKepOB W nepellaBaeMux
Ha HHX YCHAMHA.PacyeTH NPOM3BOASATCH B COOTBETCTBHMA C TPeOGOBRAHHAMH COOT-
BETCTBYKWIEHUX ryas CHwuIl.

IV.2.10.UHbeKuHoOHHbEe WMNYPH W aHKepbh apMUPYOTCSs OAMHOUYHHMK  apMa-
TYPHHMH, B TOM YHCHE TMOABIMM, CTEPRHAMM, METARJNNUECKHMU TpyhaMu, 1NpoceT-
paHCTBEeHHbBIMH KapKacaM¥, CTalbHHMH TpPOCaAMH HIM KECTKOA ap¥aTypoun M3
MPOKATHHX TNpoduneit.

IV.2.11.(Ilppk apMUPOBAHVH HMHDBEKHMOHHHX MIYPOB H SHKepHHX CKBAXHH
NpeAnoUYTHTENLHO NPHMEHEeHHEe He pXaBenyHX MeTalaop. JIpyM NpuMeHeHHH pAafo-
BOH CTalibHOW apMaTypH NpPOeKTOM HOJXHH OHTE NpefyCMOTPEHH MepPONnpHUATHSA
neo 3aluTe apMaTYph OT KOPPO3HH.

IV.2.12 . ApMaTypa MHBEKUHOHHHX WIIYPOB WJIW AdHKEpPOB JIONKHA HMeTb
PMRCUPYDHIHE DJIeMeHTH-OHKCaTODPH, HEeHTPpUpYDHHMEe ee B CcKBaXMHe. PaccTosuue
Mexay ¢gHxcaTopaMM no ANHMHE KapKkaca He AOJXHO bOuth bojiee 10 AHameTpoB
wnypa MM CKBAXMHH.

IV.2.13.KoHCTpPYKIMSA CBapHOr'co cThHka pabouedl apMaTyph KapKacCoOB aH-
KepoB JROJKHA obecneuywuTh €ro paBHONPOYHOCTb M yJAOOCTBO NMPOWM3BOJACTBA pa-
60T N0 MHBEKTHPOBAHHI PACTBOpPAa B CKBaxXHWHY.

IV.2.14.Paboyan JAOKYMeHTALHA 1O HHBEKUHOHHOMY YVKpPENINEeHHWK HeCYHHX
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KOHCTPYXUHH XONXKHA BRKAOYATH:

- 3arnasHuil JHCT NpoeKkTa ¢ TabaHieHd cocTaBa NpPOEeKTa, BeJlOMOCTSAMHU
obbeMoB paboT M NOTPeGHHX MaTepHaloB, MNOSCHEHHAMM K TPOEKTY;

- NJIaH MHBEKUMOHHHX CKBAXHH Ha Da3BepTKax yYCHUASSeMbiX 3JeMeHTOB
(cTew, crosos, crtonbom);

- ceueHna (pa3pe3H) YCHIASAEMHX KOHCTPYKUMH;

- TeXMOAOIUUYECKHEe CXeMb HHDEKIIHM;

~ TeXHOJNOr'MyeckHne cXxeMb JHHHIA nojayn pacTBOPORB.

3.11poM3ROACTBO PaboT NO WHBEKIHOHHOMY YEpPENnJieHHD
HEeCYMMX KOHCTPYKIHH.
Tpe6oBaHNsa K MaTepHvalaM AJS NPHrOTOBJIEHUSA
MHBEKUHOHHHX pPacTBOPOB H MX XapakTepucTHKaM.

1V.3.1 .MaTepuann, NIPUMEHSIeMbe AXNSR MPUTOTOBJICHNUA MHBEKUNOHHBIX
PACTBOPOB, JAOAXHM YAOBASTBOPATL TpebOoBaHMAM HOPMATHBHBIX NOKYMEHTOB Ha
NPOEKTHPOBAHNE UHBEKUNOHHHX PAcCTBOPOB, OGETOHHHX M Xele’l06eTOHHBIX KOHC-
Tpykuui. [logbop COCTaAaBCB HHBEKUHOHHHX PacTBOPOB M MX NapaMeTpoB OCYy-
WecTBASETCS B KaxXAOM KOHKPETHOM ciyuae JaaboparopHeit. CocCTaBb HHBEKUM-—
OHHHX PAacTBOPOB HpeACTaBAALT coboil, KaKk nparuio, npegMeT n3obpeTeHuit u
NaTeHTOB KW SABASKTCS MHTERNEKTYAJNbHOH CO6CTBEHHOCTHK ABTOPOB MX pa3pa-
SOTKM.

IV.3.2.1IpoYHOCTH PAacCTBOPOB AOJKHA YAOBAETBOPATHL TpebOBaHWUAM nNpo-
PKTa ¥ COOTBETCTBOBATH MPOYHOCTH YCHISEMBIX KOHCTPYKUHU#.

TexHoyorns NpoOHU3BoJAcTBa paboT.

IV.3.3.TexHOoNOrnyecKu uvKkn WHBEKIHOHHOIO YKpenieHNss HecyYmHx
KDHCTDYKHHE BKAwpuaeT GYPEHHG B YCHIASIEeMOM 3JeMeHTe KOHCTPYKIIMM HHBeKLHW-
OHHHX WAYPOB W CKBaXWH, apMUpoBaHUe HMX B Cllydyae HeobOXoAMMOCTH, 23anon-
HeHHe CRBaX¥MH HMHBEKUHNOHHOM PACTBOpPOM, ONPEeCcCOBKY.-

IV.3.4 . BypeHHe MHDEKHWOHHLIX WINYPOB BHIOONHAESTCH PYUYHBMH TTHEBMATH-
HEeCKUMM MW 3NeKTPHUECKHMMHM nepdopaTopaMHn C NPOAYBKOH BOBAYXOM, AHAMET-
pos 30-50MM. BypeHMe CKBAaxXHH MOJA AHKEPH BHINOJHAETCH CNelManbHEMHU Oypo-
BHMKH CTAHKaMM KOJOHKOBOT'O HJIM NHEBMOYAAPHOro O6ypeHns. JuaMeTph CKBAXHH
HAa3Ha4YawTCA B 3aBHCHMOCTH OT YCJIOBHH paboTH aHKepa B XOHCTPYKUMH, CoC-
TOAHUSA KAAaAKHW YCHAEMOro 3leMeHTa M O6uyHO He npeBbmaloT 112Z2um.

IV.3.5.pu pas3bGypMBaHMM HWNYPOB B JHLUEeBHX KJaAKaX HauyalnbHOe bype-
HMe, Ha ANuHy 100-150MM, BeZxeTcsS C HCHOAb3OBAHHEM KOALUEBHX KOPOHOK,
NMO3ROMAVIIHX COXPAHNTh KepH pa3bypHBaeMoro MaTtepHala U WCNONbL30OBaThb €ro
N0 OKOHY@dHHH HHBEKUHWOHHHX PaboT ANS BOCCTAHOBIEHMA JHWLEBON MOBEPXHOCTH
KINAaAKH.

IV.3.6.TIpn pa3z6ypHBaHHH WNYPOB, BXOASUMMX B KAAAKY YCHIASAEMOTO 3Jie-
MEeHTa KOHCTPYKUMH TOJA OnpeflelIeHHHM YTrJAOM HakJoHa, HeobxoanMMo NpHUMeHe-
HHe creuHanbHHX mabnouoB, obecneunBamHUX MHHMMaNbHHE OTKJIOHEHHS WNYDOB
OT MNPOEKTHHX TNOJOXEeHUH K OUKCHPYOULHX O6YpPOBOH HMHCTPYMEHT B KOHKPEeTHOW
TOuKe O6YpeHHd.

IV.3.7.l0 oKoHuaHuy 6YypeHNs HNYPOB HJIH CKBaXHH OHM JOJKHH OHTHb
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TIlaTeJbhHO OYHIEeHHW OT OYPOBOro miaaMa NPOAYBKOH CRATHM BO3AYXOM HIAM, B
OTHENbHHX CAYy4YasX, onpelensieMHX NPOEKTOM, NPOMHBKOA BOAOH HAM cneyn-
allbHRIMM paCTBOPaMH.

IV.3.8.HHbeKUHOHHNE mMIOYPH M CKBAaXHHH BHOOJAHADTCH CKBO3HHMHM HAM
rayxXuuu. B nocliepHem caydyae Hepobyp, Kax npaBHio, cocrasageT 50-100MM.

IV.3.9.0l0 OKkOHUYaHHH OypeHHsS W OUYHMCTKHM mnypa, OH 3alolHAeTCs Jyepe3s
HWHBbEKUHOHHON TPYOKY TeBepAenlMM pacTBOpPOM OoT 3a6os A0 M3AMBa pacTsBopa
M3 YCThS, B clydyae HeOSXOAHMOCTH apMupyercs. lIpM 3TOM apMaTypHuii cTep-
MEeHb AOoJXeH OHTbL BTOMIEH B KNafAKy YCHMAsseMO# KOHCTPYKLUMH HEe MeHee uYeM
Ha 50MM. 3aTeM B YCThLe unypa yvcraHapaHBaercs ob6TwpaTop H HMHYP Onpecco-
ppMBaeTcs noj pgasigeHnem 0.1-0.15MMIa. 3a orxka3 HarHeTraHus npMHHMaeTcs
pacxoJ HHDbEKIMOHHOI'O pacTBOpa PaBHHA 1a/MHH B TeueHne 10MMH npm cooT-
BeTCTBYWIUEM AaBASHHH HarHeTaHHUH.

IV.3.10.0llpn ycTpoHcTBe PMKCHDYBHHMX aHKepOB NOCHe OUHCTKH CKBaXMHH
B Hee YCTaHaBJVMBAaeTCH apMaTYDHHH KapKac, BTONJEHHHI B KAaJlKy He MeHee
yeM Ha 100MM, HHDEXLHOHHas TpyY6xa H NPOM3BOAMTCSH 3aNOJHEHHe CKBaXHHH
TBepAe»UMM pacTBOpoM OT 3abos KO BHXOAAa pacTBOpa H3 CKBaXMHH. Iocae
3ancoliHeHNss CKBaXHHH PacTBOPOM B €e YCThe YCTaHaBiaHBaerca ob6TopaTop H
IPOM3BOANTCH ONPEeCCOBKa CKBaXHMHH. JlaBiieHHe ONpeccoBKH -~ He O06oxee
0.2Mlla. 3a oTKa3 HarH{HeTaHWd NPUMHUMAETCH pPacXOl HHDBEKIIMOHHOroO pacTBOpa
paBHMHA 1i/MHH B TeyeHHe 10MMH NpH COOTBETCTBYNileM AaBIeHHH HACHeTaHMs.

IV.3.11.1IpM ycuAaeHHH KOHCTPYKUHI, MMeDHHX JaMIeBhe MNOBEePXHOCTH,
NOoCHe ONpPecCOBKH B YCThe WNypa HMIH CKBaXHHH, NS BOCCTAHOBJIEHHS nNepBO-
HauanlbHOH NOBEPXHOCTH, YCTaHaBIMBaeTCsa Ha pacTsope BHOYDeHHHWA paHee
KepH Marepualla KJajKH.

IV.3.12.1lpH ycTpORCTBE HATHXHHX aHKepoOB NOCiie OYHCTKH CKBAXMHH B
Hee ycTaHaBJAHMBaeTCsd MaHXeTHaf KOJOHHA C NaKepoM H 4Yepe3 Hee B CKBaxXHHY
nopaeTcs pactBop AnA DOpPMHPOBAHMS KOPHA aHXepa. [locne TBepAeHMs pacT-
BOpa NPOHM3BOAMTCH HaTAKeHHe aHKepa C HOMORBD THAPOAOMKpAaTa HMAM HaTAX-
HOM ralkuw Ha NpoeKTHOoe YCHIHe M 3areM cBOOOAHHE O6beM CKBaRHHEM 3anoi-
HseTcss pacTBOpoM. [JaBieHMue, cos3paBaeMoe npM SopMHpOBaAHHMM KOPHSI aHKepa
JAONXHO COOTBEeTCTBOBATH [MPOYHOCTH MaTepHalla YCMIAEMOr0 SIeMeHTa KOHC-
TPYKLHH.

IV.3.13.TexHonOrHYecKas MNoOClejjJOBaTelbHOCTh MNPOH3BOACTBa paboT no
MHBEKUMOHHOMY YKpPenieHHUD HeCYRMX KOHCTPYKUHA noJdxHa OnHTh -OTpaxeHa B
npoexTe npon3BojAcTea pabor (INNP).

IV.3.14.llpoexT nponsBoAcTBa paboT HOANEEeH BKAWYATDH:

— CXeMy pacCHnoJOXeHHMsI Y3Ja ANSA NPHIOoTOBIEHHS HHBEKIIMOHHHX pPacTBO-
POB Ha CTPOHTEeNbLHOH naomanke;

- CXeMY TeXHOJOrHWYecCKHX TPYOOnpoOBOAOB AASA NOAAYH PAaCTBOpa K MeCTY
npouseoacTtea paboT;

- TexHoJornuecxK#ue XapTh Ha BHIOJNHeHHe Bcex Byagoe paborT;

— MEepOIIPUATHA MO TexHuMKe 6e30MaCHOCTH CO CXeMaMH nepemMemneHnsi 06o-
PYAOBaHnsA, YCTAHOBKH JeCOB W, B clyvyae HeobOXOAMMOCTH, BPEeMeHHOro Kpen-
JIeHHs1 YCHJSeMbBX KOHCTPYKUHMH.

IV.3.15.Paborn No WHBEKUHOHHOMY YKPeNiueHW® HeCYMHX KOHCTPYKUHA
AONYCKAeTCA INPOH3BONUTL TOABKO NPHM NOJOMHTEIBHHX CpPelHeCYTOYHHX TeMne-
paTypaXx HapyYXHOro BO3AYXa MM NPpHM rapaHTHpoBaHHoM obecnedyeHHH NONORH-
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TeAbHHX TeMAaepaTyYp B 30He NPOMW3BOACTBa paboT Ha Bce BpeMs MX NpoBepe-
HHA, BKJIKYasa CPOXH TBepAeHHUS HHBEeKUHOHHHX PacTBOPOB.

4. YcTpoHACTBO MHBEKUHOHHOH TI'HAPOHIONSIHM.

4.1.TopH30HTallbHasA W BepTHUKalbHasli MHDBEKIIHOHHAs CHAPOHW3ONHALHA Bb-
NIONHSAETCS NPH PEKOHCTPYKIHM U pecTaBpallMH 3RaHHUHA M COOPYREHHMHA, B KOTO-
PHX OTCYTCTBYeT, JAMH60 yTpaueHa IHAPOH3ONSUWS, a TaKge B TexX ciyyasax,
XKOrfia ¥VMenmasicd COPH30HTANbHad THAPOM3OASAIMA B CHAY PA3JUUHHX PUYHH
0oKa3zallacb HHUXe MNAaHUMPOBOYHHX OTMETOK TepPpPHTOPMH pacCHOJOXeHHA PeKOHC-
TPYWPYENOTO MHIW pPECcTaBpHMPYEMOro o0o6bheRrTa M HMeeT MeCcTO pacnocTpaHeHne
FPYHTOBOR BNAaru B KJIAAKY CTEeH 3/1aHHA. Heob6XOAMMOCH BHIOJHEHHSA MHBEKLUH-
OHHOR TrMAPOM3ONALUMM ONpefenasieTcsa NO pe3yidbTaTtTaM o6ClefOBaHHMS PEKOHC-
TPYAPYENOrO HAM pecTaBpMpyeMoro obnexra.

4.2.TpeboBaHHsl K NMPOESKTHPOBAaHH®, TMNPOM3BOACTBY pabor, MaTepuanam,
TEeXHONOTHN H TeXHHKH bGezonacHocTn nponseBojcTea pafor mno ycrpo#crey
HHBEKHMOHHON THAPOH3OJAAUNH AaHaJOCHUYHH TpebOBAHUAM, NPeADBABASICMHM K
MHBEKIIHOHHOMY YKpPEeIJIeHMD HeCcYmMX KOHCTPYKNHMiit, H3NOMeHHnwM B n.n.1,2,3
raapsl IV, m.2 rnag V ¥ B raase VI.

4.3 .WHpbeXMOHHaa THEPOH3OJNAUHA BHNOJHSIAETCH 10 CReuHalbHOo paspabo-
TAaHHOMY MNPOeKTY, BRIpYapleMy KOHCTPYKUHD PHAPOM3ONALIMM, C NPUBA3KOH
YPOBHSA ee YCTPOWCTBA K CYMECTBYOHHM NIAHMPOBOYHHM OTMETKAaM MNOBEPXHOCTH
3eMNHU TI0 NepUuMeTpY 3XaHUR, TEeXHOJNCrum NpPOM3BOACTBA pPaboT UM, B OTHeNb-
HHX CayyasiXx, ONHCaHKe COCTAaBUB THAPOH3OMMDYOUHX HHBEXUHOHHBX pacTBO-
poOB.

4.4 Hanbonee pacnocTpaHeHHOA ABJASETCS KOHCTPYKIIMS TOPHM3IOHTAaNbHOM
CHAPOHIONAUMK npeAcTaBiasivulasd cobod OAHH HAM HECKOJNBbKO PANOB TIOPH30OH-
TANbHHX HAXM HAKJAOHHHX BOyYypoB, AanameTpoM 30-50MM, npobypeHHHX B KiaalKke
H3OMUPYEMHX CTEeH B YPOBHEe UHOKOJS 3AaHHSA NOA OolpeAelieHHHM YyIrJoM K NOJaoc-
KOCTH CTeHH B pa3HHX HanpaBJeHWSX B KaXIOM sipyce, C TeM uTobOH nepexk-
PHTH HaHﬁo.ﬂmeh nmaomank nNoNepevyHoro ceuseHHUs CTeHH . l.l.lnypbl BHNONHAWTCH
CKBO3ZHHMH WJWN TIAYXHMH, HepobypnBaeMbiMM O BHXOA& M3 CTeHb Ha 50MM.

4.5.KOHCTPYKUNS BepPTHKAJNbLHOMU HHBEKUHOHHOHR T'HMAPOMIONALIHU  MOKeT
BKJIKNYATH 6ype;HHe B CTeHaxXx HNOJBRANbHHX nouemeu_nﬁ COPUIOHTANBHNY HMNAHM HAK-
JIOHHHX WNYPOB IO ceTKke, HanpuMep, 0.5%X0.5M M HMHBEKUHUHM B HUX PHAPOHIO-
AUPYWHAMX pacTBOPOB B ABe ouvepeln - pabouyw M KOHTpoabHywR. Ilipyn  3ToM
HHBEKTUPYETCH KaK KJaAKa CTeH, TaK U PPYHT 3a CTeHOHW MNMoABaJILHOro noMe-
meHns . Kpone TOro, BepTHUKaAJbHaaA FrHAPOHU3ONAHNHA MOXeT BHIOJIHATHCH B BHUAe
NPOTNBODNABTPAUHOHHON 3aBeCH, BHNONHAeMON nyTeM OyYpeHHs MO nepuMeTpy
HapYXHHX CTeH BepTHKaJNbHBIX CKBaXMH C nocleAywlMM HarHeTaHMeM B HHUX [OA
AaBaeHneM THIPOU3OJIHNPYPUHX PacTBOPOB, HanpuMep, TJAVWHOLEMEHTHDbIX .

4.5 .HHbeKINA THAPOM3OIHPYHOIMMX COCTABOB B HINYDPhH, B 3aBACHMOCTH OT
BHAA MPUMeHSieMHX COCTaBOB, BHIOJHAeTcHa AXW60 NPM AaBAEHHWH OT atrMocdhdep-
Horo ao 0.2Mlla (max) nmo pocTHxeHns ''oTkaza'.

4.6 .Hanbonpmuit 5bPpexT NpUMEeHEeHHS HHBEKIHOHHOH CMAPOW3ONSLUHMH B pe-
KOHCTPYHDYEMHX M PECTABPUPYEMHX 3JaHHSAX, HMelDHHWX MNOABalbHHE NOMeWweHWns
AOCTUraeTca OAHOBPEeMEeHHHM YCTPORCTBOM TOPH3OHTANBbHONW M BepPTHKAaNbLHOM
HHBEKNHOHHOH HiIM Ob6Mas30UYHOR (C NPUMEeHEeHHeM CnelMalibHEK COBPEeMeHHBIX Ma-
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Tepunanos Tuna "THOROSEAL", "VANDEX", "DICO-SIL n T.n.) ruapou3oisauvu
CTeH ¥ noJja nojABanoB.

4.7 .Hanbonee z3dbpeKTHBHHM CHOCOOOM KOHTPOJNA KaudecrsBa paboT no ycT-
POMCTBY HHBERKHMOHHOH IHAPOM3OIALUMH sABASeTCH pajuoMeTrpHUyeckuin. KauecTBO
FHAPOHN3OJALMK OnNpeAeasieTCHd YPOBHEM 3aNnoJIHEHHA NYCTOT B KJlaAKe T'MAPCOH-
3CAMPYOIMMH pacTBopaMM. CTeNeHb 3aNOJHEHHH NYCTOT B KJIaAxe MOReET ONTBb
onpejeneHa nyTeM cpaBHeHMsI JJaHHHX 3aMepoB, BHNOOJHEHHHX A0 Hauana pabor
H N0 MX OKOHYAHMH.

4.8 . KpnrepreM d0bekKTHBHOCTH HHBEKHHOHHON CHAPON3OAALUHH CAYXHT CYy-
mecTBeHHOE CHHREeHHe BJIAXHOCTH KJIaJKHM CTeH HaJ YPOBHEM TI'OPU3OHTaNbHOB
THAPOM3OJNLUMHA ROCNe ee BHNoNHeHHUsA. CTeneHb BJIAXHOCTH KJIaAKy CTeH Jo
Hayaaa paboT onpejpeasiercs Npn nposeieHuH obcselloBaHMa obbeKTra.

I'mapa V. MNpuemxa pabor.

V.1l.lleMeHTanuoHHHe paGoTH M ycTpolcTBO
OYPOMHBEKIMOHHNX CBak.

V.1.1.[lpnemMka BHIOJNHEHHHX paboT MO LeMeHTalLUHHM M HUIrOTOBJNeHHD Oy-
POMHBEKUMOHHBX CB3f AOJNMHA MNPOHIBOAMTHLCA Ha OTHAENbHHX 3aXBaTKax {30~
HaXx) obbekTa no oudepeZAM BHIOJHEHMS MO Mepe 3aBepmeHus pabor Jo cpy6kM
FOJIOB M 3aeJiKM CBak B pOCTBEpK.

V.1.2.TIpMeMKa BHIIOJHEHHHNX paboT AONIXHa NPOM3BOAMTBLCH HA OCHOBAHHUHU
cClelYIHX ACKYMEHTOB:

- npoexTa cBaWHbX bYHZAMEHTOB;

— aKTOB MNpHMeMKHM MaTepPpHalJiOoB;

- aKToB JNAabOpaTOPHHX MCHHTAHMA KOHTPOJBbHbHX 6eTOHHHX 06pa3uoB {(xy-
6MKOB), M3rOTOBJEHHHX Ha MIOWaJKe CTPOMTEAbLCTBA;

- aKTa M 3akJo4YeHHSI NO NpPOoBeAeHHHM CTaTHYECKMM HCIOMNTaHMAM ONHTHHX
cBah (ecsM TaKWe WNCHHTAHWSA NPeJYCMOTPEHb NPOEeKTOM);

- nOJaHa GaKTHYeCcKOoro pPacilolOKeHHsi CcBall C NPUBA3KOH K pasOGHBOYHBIM
QCHM ;

~ MCHOONHHUTENBHOW CXeMh PaclClOXeHHS OCeH BHIONHEHHHX OYPOMHBEKUH-
OHHBIX CBaW C YKa3aHMeM OTKJIOHeHHH OT DNPOeKTHOrO NOJOXEeHMss B NiaHe,
PaKTHUECKHX YrNOB HaKAOHA H pPe3YAbTATOB HHBEINPOBKH roOJIOB CBa#;

- @KTOB HAa CKpHThe paboTu;

- XYPHaROB UeMeHTaUWX W H3rOTOBJEeHHR OYPOMHBeKLUMOHHHX cea#i. (Mlpn-
aoxeHHua I u I1).

V.1.3.llpn npneMKe M3TOTOBAEHHHX OYPOMHBEKLMHMOHHHX CBaf JOIXHO NpO-
BepATLCH COOTBETCTBHE BHNOOJHEeHHWX pa6boT TpeboBaHMSIM NpoeKTa, HOPMaTHB-—
HHX JAOKYMEHTOB, YKa3aHHAM aBTOPCKOrO Haj30pa M Hacrosamux "PexoMmeHpa-
unn"

V.1.4.llppeMka odpopMJAeTCH aKTOM, B KOTOPOM HOOJNXHH OWTb OTMEUEeHH
BCe BbHfABIeHHHEe JNepeKTH M NpelyYCMOTPeHH CnocobH HX yCTpPpaHeHMS.

V.2 .HHbeEnMoHHNEe paborH H YyCTpPOHCTBO aHKEepOB.

V.2.1.llpMeMKa BHOOJNHEHHHX paboT N0 HMHBEKHUHHM KHPHHUYHHX MW KaMeHHHX
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KNAJIOK YCHASIeMHX KOHCTDYKTHBHBHX 3JIEMEHTOB PECTaBPHPYEMbIX H PEKOHCTPYH-
pPYeMbX 31aHMH M COOPYXeHHMR JOoJXHAa NPOM3BOAWTHLCH Ha OTASNbHLIX YYaCTKax
WnAM  BieMeHTax ob6beKTa Mo odYepeliiM BHNOJIHEHHMR NO Mepe WX 3aBeplleHus Ao
Hauaja oTAenouyHsix paborT.

V.2.2.[0pneMKa BHNONHEHHHMX paGoT AONKHA NMPOM3BOAMUTLCS Ha OCHOBaHHM
caenypuMx JOKYMEHTOB:

- npoeKkTa MHBEKUMOHHHX paboT HIM ycTpoWcTBa aHKEpPOB;

- axTOB TIPHEMKM MaTepHalloB;

- akToB xabopaTOPHOIO aHalu3a MHBEKLNHOHHOro pacTBOpa, HM3rOTOBJGH-
HOTO Ha niIowazKe CTPOHUTENBbCTERA;

- axToB Jab6opaTOPHHX MCIHTAHHA KOHTPOJNbHHX 06pas3loB TBepAenuero
pacTBOpa, M3roTOBJEHHHX Ha naomazKe CTPOUTENbCTBa NMPH¥ YCTPOWCTBE aHKe-
poOB, ‘

- MCMAONHMUTEeNbHON CXeMh PaclnoJIOXEeHMS HHDbEeKHMOHHHX WIYPOB HMIAHM CKBa-
KMH NOA AaHKepH C YKas3aHHeM OTKJIOHEeHHH OT NpoeKTHOro NONOXeHUs Ha pas3-
BepPTKax YCHAseMbX BJIEeMeHTOB H B INJlaHe, COoOTBeTCTBHEe haKTHUECKMX YTJOB
HakJoHa WNypoB M CKBaXHH TNPOEKTHOMY,;

- KypHalla HHBEKUHOHHHX paboT M YyCTpoHCcTBa aHKepor (lipuioxeHne
111);

V.2.3.lIp¥ npHeMKe HMHBeKUHOHHHX pa6boT U ycTpoficTBa aHKepoB JMAOJRHO
NpOBEPSTHCH COOTBETCTBHE BHNOJNHEHHHX paboT NMONOXeHWAM NpoexTa, YKala-
HHMSIM aBTODPCKOTO Haj3opa M TpebOBaHHAM HACTOAMMKX "PexoMeHzanumin'.

V.2.4.NipueMka odOPMIAETCH AKTOM, B KOTOPOM AONKHL O6HTb OTMeuYeHb
BCe BHSBNeHHbHE AeheKTH H NPeAYCMOTPEeHbH Cnocobm HUX YCTPaHeHMs.

'maBa VI. Texuunka 6e3omacHOCTH npon3BoOARcTBa pabor.

Vi.1.1.00pn npousBoACTBe paboTr no ueMeHTalum, YCTpPOHCTBY OYPOUHB-
€KUMOHHHX CBait ¥ AHKEPOB, a TakKXe BHNONHEHHI0 HMHBEKUHOHHHX paboT NONAKHH
cobampaTbca obmme npaBHia N0 TeXHHKe 6eaonacHocTw Ansi paboTe Ha 6ypo-
BHX, KOMINPECCOPHHX, CHAPABIMUYECKNX M BNEeKTPHMYECKHMX YCTAHOBKax, Ajs o6~
HEeCTPOMTEeNbHHX M T'OPHHX paboT, BKawuYas paboThli, NPOM3IBOANMHE C JNeCOB,
npeiycMOTpPeHHNe COOTBEeTCTBYOMHMMM raaBamu CHuIl /21/.

VIi.1.2.CBaitHpe paboTH RAONXHH OCYMEeCTBJASTHLCH NOA PYKOBOACTBOM TpO-
u3poanTens paboTr uan MacTepa.

VI.1.3.K npou3BOoACTRY paboT aonyckawoTrcs paboune, npoiepune obaza-
TellbHOEe MeNHUHHCKOE OCBHAeTenbCTBOBaHHWe, oOOydyeHHHe NpodeccHsam OYPOBH-
KOB M TakKejlakHUKOB, fpowepmHe KyYpcH 0O TexXHHMKe OezonacHocTH pabor,
chapuiye 3IK3aMeHH KBanUMPUKANHOHHONI XKOMHCCHHM M HMepmHe COOTBeTCTBYWIHE
YHAOCTOBEPEHHS .

Vi.1.4.1lppn pabore 6ypoBOro CTaHKa 30Ha, OrpaHNYeHHaAs MNOJYOKDPYXK-
HOCTHLR, PaZHYC KOTOpPOH paBeH HNONHON HJivHe UCNOJNb3yeMHX 6YPOBHX WTaHD
anpc 2M, CUNTAeTCHd OonacHoW 30HOH. [yNomanku AN cKJIAAMPOBaHUA MartepHa-
NOB, apMOKapkKacOB ¥ NPHIOTOBJIEHMS PAacCTBOPOB TaKke OTHOCHATCS K ONAaCHbBIM
3oHaM. ['paHAUH ONACHHX 30H JOAXKHH O6bTE O603HaUYeHbH XOPOWO BUAMMBIMH Ipe-
AYNPeAHTENbHBMH 3HaKaMM H HAXMHUCSIMH.

VI.1.5.B onacHo# 30He 3anpemaeTcs:

— BHNOJAHATHL paboTH, He HMEeNIHe HEeNOCPeACTBEHHOI'C OTHOUEHWS K Hpo-



- 25 =

BOZAMMOMY TEXHOJOIMUYECKOMY npolleccy;
-~ HAXOAUTHCH JNHLlaM, He HMEe MMM OTHOMEHNS K BHNOJHAeMHM paboTam.
Vi.1l.6.Mepen HavanoM OpPpoOM3BOACTBA pafoT OTBeTCTBEHHHHA 3a HX BH-

nonseHne (npopab, MacTep) ACANEH NPOBEPHUTbh COCTONHHE MNAOHAAXH (3JAeKT-

pooCBeileHMe, pPacnoliioXeHue KOMMYHHKauHi, 3JeXTPOCHAOBHX AMHHA M T.M.) u

YCTAaHOBHTb COOTBETCTBHE HX COCTOSHMS NPOEXTY HPON3BOAcCTBa paboT.

0O BCeX CiydyassX HeCOOTBETCTBMS CllefiyeT COCTABUTbh aKT H MOCTaBHTL B
HM3BECTHOCTDb HaudaJibHUKA YYacTKa HIAKM CIaBHOrO HHXeHepa reHNoApsAHOR op-
raHn3anHru.

VI.1.7.0cBemieHne naomanxk (pa6boynx MecT) npH NPOH3BOACTRE paboT
AONKHO 6HTh PAaBHOMEPHHM M He MeHee 50 ax (30B Ha 1Mm2).

VI.1.8.Ansn obecnedeHus GesonacHoM paboTH Ha NepeBHXHHX KOMApec-
copax ¥ C INHeBMaTHUECKHMK nepdopaTopaMM AOAXHH COGIDRATBCH ClelyouHe
TpeboBaHNS :

- BO3AYHHHE KOMIpeccopH Ha O60MX CTYNeHAX cxaTHa HeobxoaumMo o6o-
PYAOBATHL MaHOMETpaMH M NPeAOXPAHHTENbHHMH KJanaHaMH, Ha KOTOPHX ACAXHH
OHTB YCTAHOBIEHH MNIOMOH;

~ He jgonyckaThb paboTy koMnpeccopa NpH AaBlieHMH, T pPeBHBapEeM npe-
AeJtHOe AN AAHHOI'D THIIA KOMIpeccopa;

- 3anpemaercs BO BpeMs paboTH HaTArHBaTh H nepern6aTh pykasa
NTHEBMOHHCTPYMEHTA.

VI.1l.9.MeTanxanueckue 4YacTH OYPOBHX CTAHKOB H MEXaHM3MOB C B3leKT-
pPONPHBOAOM AOJAXHH OHTL 3as3eMiieHH. B Hepafouee BpeMsi 3REKTPONPHMBORX 6y-—
POBOrc CTaHKa ~ OTKJINYEH OT SAeKTPOCeTH.

V1.1.10.lpyn 3aMeyeHHHX HeHCHpPaBHOCTAX XKakoro-ambo arperara 6ypo-
BOrO CTaHKa, nociaeAHHN AROAXeH OHTH HeMelleHHQO OCTAHOBJEH M NDPHHSITH Me-
Py N0 yCcTpaHeHuU HeucnpasBHocTeft. UYMCTKa, cCcMa3Ka H PEMOHT MeXaHU3MOB
6ypoBOro craHka BO BpeMa €rc paboTs 3anpemaeTcs.

VIi.1.11.Bo BpemMs paboTH OGYPOBHX CTaHKOB 3anpemaeTcs:

- MNepexapdYaThb CKOPOCTH nebGellkM M BpamaTeds, a TaKkxe NepexamyaTh
BpameHue c JebGeAKM Ha BpamaTrenb M o6paTHO A0 HOJAHOWN MX OCTAHOBKH;

- 3aKAMHHBATb PYKOATKH YNpaBleHHSsS MAalMUH M MEeXaHHM3MOB;

- NONB3OBATHCH NATPOHAMM WAMHAENS C BHCTYNADAMMH TONOBKAMH 3aRHM—
HBIX 6ONTOB;

- MPOU3BOAKTL 3aMep Bpamamuefica WTaHrn Han Bepnymeht TpyoOH.

VI.1.12.Bo BpeMs CHYCKO-MNOAbEMHHX onepauuil szanpemaeTcs:

- paborarb Ha nebellke C HeMCHOPaABHHM TOPMO3OM;

- cnyckaThb 6ypoBbie WITAHIH C HEeAOBEDHYTHMM DPe3b60BHMM COEAHHCHMSIMH ;

~ TMPOUBBOAUTH NMOCAAKY KOHAYKTOPOB B CKBaXHMHY 3abuBkxofft 6e3 jpepe-

BAHHOH NPOKAAAKH.

VI.1.13.1lpy XpaTKOBpPeMeHHHX OCTaHOBKax 6ypeHuss HeOGXOAMMO NOAHATH
6vypoBoi cTaB Ha BHCOTY, HCKIDUADEMYNO BO3MONHOCTHL MX NPHXBaTa.

VI.1.14.YpnvHeHHe PYKOATOK TPYOHHX kapuell mMoxeT OHTHL NPOU3BeReHO
nyTeM NJIOTHOMO HajJleBaHMs Ha HHX OeCHOBHHX naTpyO6KoB, He HMeOEHX Ka-
KHX-nub0 nmoBpexfieHuit. JInMHaA conpaxXeHW# JNonxXHa 6HTHE He MesHee 0.2M. 06-
uasgd AJKMHA TNNeYa He MAOJAXHA NpeBHMaTb 2ZM.

VI.1.15.7lepen 3anojHeHHe CKBaXWH TBepAenmMM pacTBOPOM IIDH lleMeH-
Tapgnu, ycrTpoicTBe GYPOHMHBEKUHMOHHHX cBafl, aHXepoB U HWHDBEKLHH JAOAXHA
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OHTH NpoBepeHa MWCHPAaBHOCTL MNpPeJloXPaHHTEJNbLHHX KJanaHoOB M MaHOMEeTpOB, a
BCA cucTeMa (HacocH, Tpy6onpoBOAW, HMAAHr#, O6TOPATOPH T T.M.) ONpPecco-
BaHa Ha NONYTOpPHOe pacyeTHOe MaKcHMalbHOe JaBleHMe, HeobXofnMoe MNOpH
NpoH3BOACTBe paGOT, HO He Bulle MAKCHMalbHOr'o pabouero AaBlieHMs, nNpe-
AYCMOTPEHHOT'O TeXHUUECKHUM TacnoproM ob6OpYAOBaAHMA.

VI.1.16.0py nponsBojcTBe pabor C flecOB, KOHCTPYKIHNS HNOCIeAHHX
AONKHA MNpefyCMaTpyBaTh BOBMONHOCTL BHMOOJHEeHHA paboT Ha HHMX COOTBETC-
TBYPUIHM OYPOBHM OBOpPYAOBaHHEM.

Vi.1.17_Jleca sonxHy OHTHL HAAEXHO 3BaKpellJieHH K CTeHaM PpPeKOHCTPYH-
pYeMoro WM pecTaBpupyeMoro 37laHHs {COOPYXeHHs1) no Bceit BhcoTe. lpous-
BONbHOER CHATHe KpenleHwit Jecor He AOnycKaeTcs.

VI.1.18.7lpn coBnafeHMH MeCT KpenJeHMs JAeCOB C IpoeMaMM Jieca cle-
AYeT KPelHTh HaKJaJHHM¥ YCTpoHCTBaMM dYepe3 npoeM. EcaM 0O YCHAOBHAM
pecTaBpaliiM KpenjieHHe JIeCOB XK CTeHaM NaMATHHMKA HEeBO3MOKRHO, TO YyCTOHUM-
BOCTb NtecOoB obecrneuynBaeTcs NOCTAHOBKOW KOHTPPOpPCOB, AONOIHUTENbHHX roO-
PH30OHTANBHMX W BepTHKaJNbHHX CBH3eH.

V1.1.19.Cxonnenune noaedl Ha Jecax B OAHOM MecCTe He AONYCKaeTCs.

VI.1.20.CTOBEKM JecOB, pacHOJOREHHHE Y NOABE3I[AOB M B MecTaX NOAB-
eMa rpy3a, JOAXHH OHTL 3amMOeHN OT BO3MOXHHX VYIapoB TPaHCNOPTHRMH
CPeACTBaMH,

V1.1.21.YpenAHunBaTh BbHAET KOHCOJBHOO CBeCa HIHTOB HAacTHia He JO-
nycKkaeTcs.

VI.1.22.Bo BpeMss rpo3sl U NpH BeTpe Gonee 6 Ganyor 6ypoBhe paboT
H3 Jiecax 3anpemawTcd.

VI.1.23./ilna zamuTh JoAe#i OT 3JNeXTPHYEeCKWX Ppas3paAoB BO BpPeMd T'PO3H
Jeca AONKHH HMETb MOJNHHEeNpPUEeMHMKH W HaJeXHOe 3a3eMlleHHe.

VI.1l.24.3anpemawrcsi paboTH Ha JecaX, He OUYHIleHHHX OT CHera.

VI.1.25./In ofbecneueHUs NoMapHoit 6€30MNaCHOCTH JlepeBSHHBE 3AEMEeHTH
NecoB (mMHTH, 60OPTOBHE AOCKH)} HOJARHB GHTh AHTHMHPHUPOBAHB YCTaHOBJEHHbIMH
COCTaBaMM.

JIHNTEPATYPA

1.N1.A.KoHoBanoe "OCHOBaHHA M bYHAAMEHTH PEKOHCTPYHDYEMHX 3saHuf’,
M., Crponuzpnar,1988.

2.3.M.Tenpenr "HuxeHepHse paboTH NpH pecTaBpaliiM NaMATHHKOB apxXu-
TekTypu", M., Crpoinzgar,1980.

3.B.K.CoxoaoB "PeXOHCTPYKHHS XHABX 3IfgaHuil”, M., Ctponwns3zart,1986.

4 _.B.H.KyTYyKoB "PeKOHCTpPYKUHMS 3xauuit", M., "Bucuwas wxoxa'" ,1981.

5."PeKOMEeHAAUNY 0O TNPHUMEHEeHHD 6YPOMHBE XK IIMOHHBIX cpain”", M.,
HUHOCN , 1984.

6. 'MeToAMYECKHEe PEKOMEHAAHWN MO NPOSKTHMPOBaHWI W NMPOU3BOACTBY pa-
60T NpH YCHIEHNN OCHOBAHUR ¥ PYHAAMEHTOR NaMATHUKOB HCTOPUH M KYABTY-
pu', M.,"PocpecraBpauua”,61984. o

7."0OcHOBaHufa M dpyHzaMeHTH'. COPAaBOUHMK CTPOMTENd nol peAa.M.W.Cmo-
poavHoBa, M., Crpoinspar,1983.

B.Eropos A.U. ,JlsBoBry J.B. Mupounuk H.C. "Onbr nNpoekKTHPOBaHUS M



-~ 27 -

CTPOHTEeNbCTBA QYHAAMEHTOB M3 OGYPOMHDbEKIHOHHHMX cpa#ft', "OcHoBaHus,dyHpa-
MEeHTH M MeXaHMKa rpyHToB",1982,N6,cTp.18-21.

9.E.M.NamkuH, I'.B.BeccoHoB "JuarHocrtuka gedopMaunm NaMsaTHUKOB ap-
XuTexTypu", M., Crpoiuspar,1984.

10.I'".T.Nonoe, fA.f.Bypak "TexHHMYyecKass 3KCNepTH3a XMANX 3xaHHA cTa-
po# nocrpo#ikn", JN-g, Crpoinapnar,1986.

11.C.H.CoTunkos, B.I'.CuMarun, B.Il.BepmvHuH "[IPpOEeXTHMDOBaHME WU BO3-
BefileHHe (pyHZaAMeHTOB BOIN3M cCymecTBYDMMX Ccoopymenuit', M., CTpohuns-
nar,1986. .

12.4.A.Pu3enb "JRebeKTH B KOHCTDPYKHHAX, COOPYREHHSIX M METOAH HMX
ycrpanenns', M., Crpolinzpar,1987.

13.C.C.Noaranoabckut, I'.B.BeccoHoB, JN.A.Benser, T.M.HocTHuxoBa
"PecTaBpauns NaMATHHKOB apXHTeXTYpH", M., Crpolnspar,1988.

14."CpaftHne paboTh". CNpaBOYHHMK CTPONTENS NOA peA. M.M.CMOPOAMHO-
Ba, M., Crpoiusgar, 1979.

15.CHull 11-9-78 "HHXeHepHHE H3HCKAHRA AAS CTPOHTENbCTBA". OCHOB-
Hple TIONOXEeHHSA.

16.I'OCT 5686-78 Cpan. Merozn nNOJeBHX HcnwrTauuil.

17.CHul 2.02.03-85 "CpaltHhHe QdyHAaMeHTH". HODMH NPOCGKTHPOBaAHMA .

18.PyxoBoacTBo x CHull 11-17-77.

19.CHuI1 3.02.01-83 "ocHOBaHMA W GyHaaMeHTH. [IpaBMna NPOW3BOACTBA
pa6otr”.

20.CHuII 2.03.01-84 "BeroHHHe n xXele306eTOHHHE KOHCTDYKLUMH. HOpMH
npoeKTHPOBaHUA" .

21.CHull II1-4-80 "Texuuka 6e30nacHOCTM B CTpPOMTEeRBCTBE".



Mpunoxerue L

POPMA XYPHA/NA [TPONIBOLACTBA PABOT 10 YKPEMUTE/IbHOM UEMEHTALUMN
(uHbexyuu) (mumynsrels Aucm)

HaurernoBarue cmpoumensmol op2anuauuu
O8bexm
HavansHux yyacmea macmep

XYPHAN NMPOM3BOACTBA PABOT 110 YKPEMUTE/IbHON LIEMEHTALIMA

1. Tun Sypobozo cmawxa
2. Cnocod dypenus
3. Tun ycunaemozo pyndamenma
4. Mamepuan ycunsemozo gyndamenma
(nocnedyewue cmparuus)

T T
1y = Q < o
Pameps | byperue T 3 Omme - ‘?ﬁ ‘§ 3 ‘é Bpera ﬂadﬂ&*-@ ¥
o | yCunREMO20) UMb EKULOH- al x| 3|mxa S ISR Cocmab pacmbopa uemenma- Hue. ) §
éq)gndaﬂeuma nox cxBa- | 8| g| 8 |cxba- |58 & (] |S QU ame. |3 R 5
3 HUH | 3 I |wuwsm. Rz SR < § N
ES) S T % s =¥ I8 |§ e - s —3 |83 §
de | edF] B3 2 TEREA LT | 33 4 3| |BE g5 g meane
2 T| E o) by X € xl w [S S &
M ode =[5 8] 28] 5 iR eI <]y |38 MR HE
ST 9IRS | s (R | ¥ o] 88121238850 |8 ng?:’e:g 2| R 838 |28 3
SRR R IR HEHE L R
a (> Sl | 2] 19| o! SIEELE 4313 s ol VIS8 &8 |5 S§| I1"382%] S
28 (S99 S8 S|S|=[ 23129555 38y0 [ 5[8 |0 33 8|9 218|182 ERE) 8
112 13 1¢ |5 167 1819 {10} 23 bie TS e 117 118419 | 20121 122123 124125 26127128 |29 | 30| 31|32 33
Tpumesarud 1B epage 15 - - fIill« cpuMesauy. meodcodumo gn 3 mBams ycapdua npousbodemba
padom (padoms v m 3 Ragmoy povewenye gy Bre 20 memnepamypa wapyxHOZo

bozdyxa gcars o
; Heucnonsayemne 2pa@s NPOHEPKHYME.

Henoanumens (nodmucs)



fpunowenue

POPMA XYPHA/NA UIMOTOBIERNSA 6YPONHBEKUNOHHBIX CBAU (mumynsHeld aucm)

HaumerobaHue cmpoumensrou opearuiduuu

Odbexm
HavarsHuk yvacmea Macmep
Xypran uizomobnevus Sypounsexuuornsix cBau
N no N
Havano Oxonvanye
1. Tun dypobozo cmawxa 5. Mapka v Bud uemenma
2. Cnocod Sypenys 6. Cocmal umbexuuonno20 pacmBopa. coomrowenue KoMNOneHmob
3. Tun ycunsemozo pyndamenma 7. Cocmab Sypobozo pacmbopa
4. Mamepuan ycunsemozo pyndamenma 8. Cnocod unsexuuu (vepes SypoBou cmal unu unbexyuonnye
(nocredypwue cmpanuus) mpydxy)
Pasmepw [sypenve cxda-| E t | Gypenve cxbanu-| 3 § g | s obxa
L:unn- uw 8 npede- | o1 : | #w cmbona QT § . 'é g | Onpecc ,é‘
w| |mozo ax ycumsema-| 4 S| 2| 2 §9|x g |5 ié 3
3 Punda- 2o pyndawen- | €| S| X | & Ommemeal helg |3 ] 4§ SLEE
g newma  Ima sl S8 udon |Rals B o B 2 %
: — 3 )15 ¢ cxBany- | o118 §°3 R § 25
IQ S
3 18 A 1312 T 8] B o] L [ETne i B0 B g L[ R | s
HEE N IR PR IR R BRI I R R L S LR
Qs ;18 § & Q Sl Xl ol of g g § |88 §§ FE & 3 1
R (SEJS|g[F | ¥ gf & g % § ? (383353 i 2328
x T 3 @ -] F3F R
S(8 s34z 2(c | E| §|§ £ ¢ % 8 [THo koS [E< (5 zé
QIdNS QIS | S| 1T & 9 3'3‘3’"&“ S |33 gu&g
S |SEYS S8 S| S8 43| 3] 38 |Sx sl LEHE
112 1314 [s16]7 1819 [0 {23 5] 17 {18115 |20 {23124 J25 1 26

Npumevanus- 1. 8 zpage 26. kpome dpyzux npumevarud. neadxedumo yxasbams ycrobus npousbodcmba
padom (padomw Bedymca Brympu nomewewus uny Bre e20. memnepamypa HAPYXHO20
803dyxa. acadru u m.n.)
2. Heucnons 3yemwe zpas npavepkHyMs.

HUcnonnumens (nodnuce)



OrJIABIEHHE

CTp.

1.AHHOTAUKA 2
2 .Boejeune 3
3.06mas 4yacThb

-UHXeHepHO-reolIOTMYECKHNEe HM3HCKAaHHUA,

obcaenosalne CYHECTBYOHHX (QYHAAMEeHTOB 6
~TpaZniiMOHHBE KOHCTPYKUMM OYHAAMEeHTOB

3AaHNHA M COOPYXEeHMH CTapo# nocCTpo#iku 7
~TpaAuLMOHHNEe cnocobu ycHieHnss GYHOaMeHTOB 10
-CoRpeMeHHHEe MeTOAb YCHIeHMHs GYHAaMeHTOB 11

4 .I'naBa I.0OCHOBHbHE NOJACKEHHUSA
1.1.06umne mpuHUNNL NPOECKTHPOBAHMSA YCHIEHHS
A.YcHneHHe T'pyHTOB OCHOBAHHMS M dyYHAaMeHTOB 18
5.'nasa II1.JMlpoekTHpPpOBaHHE YCHJIIEHUSA
I1.1.PekoMensiyeMan obnacTb NPMMEeHeHMS
YCHJIEHHSI TPYHTOB OCHOBaHHA M QYHHaMeHTOB
pecTaBPHUPYEMBX M PEKOHCTPYHPYEMHX O6bHexKTOoB

MHBEKIMOHHBINM MeTonaMH 21
11.2.0cHOBHHE NPHHUHNN NPOEKTHPOBAaHHS 22
I1.3.Pacuer G6YPOMHBEKUHOHHHNX cBait no

Hecyuen cnocoGHOCTH 27

6.naga II11.TIpoM3BORCTBO PaboT 10O YCHUIEHHIO
OCHOBAHHWA M GYHAAMEHTOB
ITI.1.MaTepHaln ARJs U3rOTOBJXEHUH 6yYpo-

MHBEKIMOHHNX CBa¥# M COCTaBHW pPacTBOPOB 31

I11.2.TexHOoNOr'nss NPOM3BOACTBa paboT 32
B.YCTPOHCTBO 6YPOMHBEKIIHOHHBX CBa# 34

111.3.KouTposnb KRayectTsBa paboT 37

I11.4.CTaTHyeCcKkHe HCIHTaHHA OYyponHBeK-

LHUOHHBIX cBa# 38

7.TnaBa IV.[lpoekTHpOBaKHHe H MPOKH3BOACTRO
paboT MO YEKPENnIeHN®on HeCYWMX KOHCTPpYKUMR
peCTaBPUPYEMBX M PEeKOHCTPYMPYEeMuX 3fxaHHU#

HHBEKUHMOHHHMH MeTOJaMH 39
IV.2.MIpOGKTHPOBAHHE WHBEKUUOHHOTO

YEKPeNnJeHHss HeCYWHX KOHCTPYKUMHA 40
IV.3.Npou3BOACTBO paboT NC HHBEKUMOHHOMY

YKpPenjieHHw HeCcylluX KOHCTPYKLHH 44
IV.4.YcTpOoACTBO HMHBEKUHOHHON PHAPOM3OJNSIHH 46

8.Tnasa V.Ipuemka paboT
V.1l.HleMeHTauHOHHHEe DPAbOTH ¥ YCTPOHCTBO

6YPOMHBEXLIMOHHBX CcBa#l 47

V.2.AHbeK1NoHHNe paloTH M YCTPOWCTBO

aHKepoB 47
§.Trnasa VI.TexHuka 6e30NacHOCTHM NPOM3BOJACTRBA

paboTt 48
10 .JinaTepaTypa 50

11.0pnnoxeHns 52


http://files.stroyinf.ru/Index2/1/4293764/4293764002.htm

